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-1 - TH O ACI D DERI VED MONOCYCLI C N- HETEROCYCLI CS AS .ANTI COAGULANTS Fi el d
of the Invention The present invention is directed to monocyclic
N-heterocyclics which are substituted by acyclic and cyclic thio acid
derivati ves WQ9S54Tei r pharrmaceutically 5 acceptabl e sal PSTERH08RL| nhi bi t
the enzyne, factor Xa, thereby being usef.ul as anti-coagulants. It also

rel ates to pharnmaceutical conpositions containing the derivatives or their
pharmaceutically acceptable salts, and nethods of their use. BACKGROUND COF
THE | NVENTI OVYHFRA.GXGID DERIVED MONDO¥CLICI V-HETERDQYELICS| AKX ANJICOAGUDANTEaSE

cl ass of enzynes. A 10 one-to-one binding of factors Xa and Va with

cal ciumions and phospholipid forns the prothronbi nase conpl ex which
converts priedlof thebinrentéort hr onbi n. Thronbin, in turn, converts fibrinogen to

fibrin which p@%ﬁ%ﬁ‘%%%ﬂn&ﬂs’qde@&@tﬂ é’nof: Qirc MPhetebhe E{Q‘fcsc"?ﬁ‘?”'taﬂi on

cascade, the prot I nase conplex Is nver gent point o
intrinsic s(@etiwa@bb\aewqhataed)cvdmhwm ﬁgri\@t!(msegsérthqwhwmawwa@ factor)

pat hwaygs %ceéﬁb@%ﬁg‘ @hfc}‘t M@?%Qe erw}ne, Fagtqr@(a 385 bR u ?fbl' ag 1988), Vol .

53, pp. 505-5 coagul ation’cascade has been refined
further wiam-g Q?QUBPEFCOW@F? fB‘PtecSH@ %ﬂ@%ﬂ“%ﬁ?‘ﬁ@%ﬂ'%ﬁ%ﬁﬂéﬂ‘ﬂ&é@%r pat hway

i nhi bi tor &eTﬁEﬁoes(éecnbmaﬁ&rmaeemyal:eéi,yatﬁelsa‘i@%nd Wethodd f tihdir usk®9- 1 61).

TFPI is a circulating nulti-domain serine protease inhibitor with three
Kuni t z-type domai ns whi ch conpetes with factor Va for free factor 20 Xa.

Once fornmed, the binary corrpBAcKchoi_mqu‘rm INVENTION becones a potent
i nhi bitor of t VIl a an%xtbl ssue, f ctor con&l ex.. Factor Xa can be
ik g

fa
activated by t °Eﬂ"§%ﬁ i@ MemheT 2hibe TYRYInYike seinerRIgtegte SRFLCLHIIES bn t he
"Xa burcst "onbaﬁoknmwﬂmdg byfdclnmbacﬁrmrvé mth\aﬂalchm mmhem(ﬁﬁm[nﬁa rf]:l)‘nlefhat he

"sust ai ned t hwa in th 0oa Af t.er .vessel ury, the
"Xa 25 @Y"’QE Plgx e'}‘f %& péo Pm z’ﬂ‘e tgé?r%?m( omlUﬂ 'P O ati on
of the coaguivatts cﬁbnmatde‘lbuooumsh volamlenzaseafem fnacluble fikeinpr oducti on vi a
the "sustained X |
occurs with t he' %er %@(‘)@é’of f act o%ﬁ% g"rﬁg%g%%#@%“ﬁ%? Bgiﬁfy
renoves f aefttbe intdnictsuiface apﬁvﬁtgﬁihas\dfqaqtmﬂs@r (vesset biury-tissvatfecterhiaghwans " Xa .
bur SU 1Pt (ihem 67 (04 £ vl 'S0, GRAGS6A! LANCHAHOREE Vo, SRH. 80K 1), The

regul.ated by factor primary advantage of 1 nhibiting factor Xa over
t hr onbi n i wodel@dthe 5°$ﬂu@r@ntca§wlgmaatheem refiged ﬁe’tffe@d\mh ﬁhe|descever1va>éﬁm Xa

versus t hempud bt Btorf ¥ifssli® Rict& pduhiu 8y hibitor (TFPI) (Seminars in Hematology
(1992), Vol. 29, pp. 159-161). TFP! is a circulating multi-domain serine protease
inhibitor with three Kunitz-type domains which competes with factor Va for free factor
20 Xa. Once formed, the binary complex of factor Xa and TFPI becomes a potent inhibitor
of the factor Vila and tissue factor complex. '

Factor Xa can be activated by two distinct complexes, by tissue factor-Vila
complex on the "Xa burst” pathway and by the factor IXa-Vllla complex {TENase) of
the "sustained Xa" pathway in the coagulation cascade. After vesse! injury, the "Xa

25 burst” pathway is activated via tissue factor (TFj. Up regulation of the coagulation
cascade occurs via increased factor Xa production via the "sustained Xa" pathway.
Down 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

30 regulated by factor Xa.

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.
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-2- Thronbin not only catal yzes the conversion of fibrinogen to fibrin,
factor Vill to VIIIA factor Vto Va, and factor XI to Xla, but also
activates platelets, is a nonocyte chenotactic factor, and m togen for

| ynphocyt eSv@gafiss4toot h muscle cells. Thronbin activates pFPSTEPHIS2L he
vivo anti-coagul ant inactivator of factgrs Va and Villa, when 5 bound to
t hronbonmodulin. In circulation, thronbin is rapidly inactivated by
antithronbin 111 (AT111) and heparin cofactor 11 (HCI1) in a reaction which

I's catal yFRfhnibin REPEA \A%réa&ﬁyz%Wc&?{vgtts%%fmﬂoééﬁfbcﬁlﬁne%ctor Vi g Vil

gl ycosani nogl ycans, wher eas nbin in tissues is inactivate .
prot ease, 3% Yi to Yy andhfacteraf!tpada.dutt alsogctivirtes platelets| s menesyts vat i on

functions cﬁé}hé’déGHc eadﬂw aHE m.foga.h%rqﬁnbhmm arid 4riiHth PnuUsBRERIE! Thighibin
(1991), 10 Vol 57), which requires the sanme ani onic binding

site and Aagfyajes %‘Pfeé" Gg é'aF ‘i"n‘”‘fq it w&@ehnblnﬁaﬁ“f?gmamaewa\iaged i, pyhen
thr0fTbQWDdluJJﬁdltlobﬂhP?hﬁQnadlﬁnprlﬁb?bm?&rﬁ‘iﬁrbmw @?r%pﬂ W&gtﬁtdu\wg se grogp of
|nV|vom)eu I r S CO e ro In n supsequen

oot oot vt peetsie AT et hGBrG cofacrarlHicTl RURreagn whveh s deraten obs
depenﬂ! Bg heperin aruthér mtdogtyymamdlam gl?cdsemﬁ%%a?]ﬂ%&réésoﬁhrorﬁ&lbﬂ rate 15
or I nhi bi the praqte stasin

ond 1k SRyeSiDaeTaied BB frbterReonit aetiPiy iRt e O RPR PR b1 1 or <
are effi camnm&naumctmsagmhgmhmn(qﬁhr eetbered digani thimenhis tecebtor (C2OAPI1VOI .

67, pQO 3?/‘1:“ %76 Pa?pg-i? I%a'(\: ?qu.ljrg%% CﬁgX\Ol zguc%uc ?IHB'RQ sﬁg%nﬁ a@lve sug Lésgg "E)r " The

active site o can er-a nechanr sht
ti ght bi ndibrigpdenthifding and aleavaghtanblhvcﬂ\mgnbmdbhm bindihgf fngrprotfeiroth a

mechani sm, Eﬁ\ga%n Wu%%ﬂfve@é gtf‘p EHKAY mBie QX?JS?QFLE%L@HF&JB%% FJﬁ?bnr?”zy”e

and the in I'tor) es nechani sm ase ors are
rever si bl @andithe $¢hseq~eefsupb3¢teolmmn¢ntar«\ell tavet very difierand pbysielagicalof hydr ol ysi s

of the en%l‘ﬁ@e LBhRi de %En&nhgmﬁ nTmm't m&ﬂﬁﬁgécep&ﬁ moVQIIatorGJUbsﬂ'Qte _
221-231; and Frends Phar macol . Vol . 8, pp. 07" A'series

of gudhi d|°h6‘h!%§?b8m‘?a§h'39ﬂ'@""exarrpl es of t| ght bi ndi ng i nh| b| tors ( Thr onbosi s

Res. (1980), VPhblnsian dita wﬁﬁQhe?*ﬂrQ&ems antlstasm and tick anti- coagulant peptlde (TAP)
Aryl sul fonyl - i ni ne ﬁg’erl di ne-car cid derivatiy have al so been

0X
St 0 BETERHRRS SRR NATBPEDS SroP R ORAT (SBEUERE A POTBHF ool 93
pp. 85- 90HaersiRls! (18928 WRI8E HpOB7 M3ybaandl Seiene0l1880N i Vig. 2481pounds, 30

i ncl udi ng _3- g%ggﬁ)phenyl aryl derivatives [Thronbosis Res. (1983), Vol. 29,
pp. 635- 649) 's(am di no) benzyl cycl oketones (Thronbosis Res. (1980),
Vol . 28, pp. 5ZbeadfiVe sitdovicfactor Xalmasdedionked bgsithens mechartism{besad or a

sel ecti vi e4nd BhahgGhMbitdiRa tight binding inhibitor differs from a mechanism-based inhibitor

by the lack of a covalent link between the enzyme and the inhibitor). Two types of
mechanism-based inhibitors are known, reversible and irreversible, which are
distinguished by ease of hydrolysis of the enzyme-inhibitor link (Thrombosis Res (1992),

25 Vol. 67, pp. 221-231; and Trends Pharmacol. Sci. {1987}, Vol. 8, pp. 303-307). A
series of guanidino compounds are examples of tight-binding inhibitors {Thrombosis Res.
{1980), Vol. 19, pp. 339-349). Aryisulfonyl-arginine-piperidine-carboxylic acid
derivatives have also been shown to be tight-binding inhibitors of thrombin {Biochem.
{1984}, Vol. 23, pp. 856-90), as well as a series of arylamidine-containing compounds,

30 including 3-amidinophenylaryl derivatives (Thrombosis Res. (1983}, Vol. 29,
pp. 635-842) and bis{amidino)benzyl cycloketones (Thrombosis Res. {1980), Vol. 17,

pp. 545-548). However, these compounds demonstrate poor selectivity for factor Xa.
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Rel at ed Di scl osures European Publ i shed Pat ent Application 0 540 051
(Nagahara at al.) describes aromatic am di ne derivatives which are stated
to be capable of show ng a strong anticoagul ant effect through reversible

i nhi biti ORy 85‘5 2] or Xa. 5 The Synt hesi s of PCI/EP97/05231
[ err]-bis(am di nobenzyl | dene) cycl oal kanones and

[err]-bis(am di nobenzyl)cycl oal kanones |Is described in Pharmazie (1 977)
Vol . 32, Rilated Distlosufesl- 145. These conpounds are disclosed as being serine

protease inhibitors THE | NVE .S i ent irected to
conpounds or tﬁ?é?ﬂ‘aﬂﬁéﬁlgmgtﬁ#%lﬁn?"%ﬂﬂ%ﬁr éﬁ\lgg?éﬁag@gﬁg % J@ﬁ‘"f Ri bit
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treatnment of di eas g,ges char a Ih@ﬁg b éqt}ro otic activity. _
Accor di ngﬂ"""? pugh tevers) H‘%rf * compounds sel ected from
the grpup consytet symais s tis(bmidinubehsyidarelsycidaikandnes andD 98/ 15547

PCT/ EP97/ 05 egr] are
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15 -QORerr], -C(ONRerr])Rerr],

-ONRerr])CH err] (O N(Rlerr])Rlerr], -N(Rlerr])C(ON(Rerr])Rerr],
-N(Rerr]) (O Rerr], -N(Rlerr])S(ORerr], or

-N(R[err])C(O)N(R[err]) CHerr] (O N(Rlerr])Rlerr]; Rerr] is
-S(Oferr]woosmbsarr]) (Rl err]))[err]-Rerr] (where nis 0 REEPIFBEIM is | to
4) or -S(Oferr]-(CRerr])(Rerr]))[erg]-Rerr] [where nis 0to 2 and p

is 0Oto 4), with the proviso 20 that the carbon atom bonded to the
sul fur atomin either of these radicals can not be bonded to another hetero
atom R[Qx,,qgrelhs hydrogen, al kyl or halo; each R9 is independently hydrogen,
al kyl, al ken alkyn | , bhal oal kyl, hal oal kenyl, cycl oal kyl

cycloal kﬁéﬂ%ﬁ @}lﬂf{[err] -Rlerr]-C(OOR[err], -C
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rr])R er

-C(Rierr] 'ﬁ??m’szlcéP'WNN@%err' SW@Fﬁq’?RwR[ EVPNIG@IRT) (oriferr))-R
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-C(NHIN(H)OR'2, -C(OIN(R12)R3 C(O)N(R 2)R13, CH(OH)C(O)N(R1 RT3

oL AN SN R o =R )
- N( R[ err]) O)(ua[)gﬁrqhydﬂ[pynmjdam(l ritarpICsustirfted by alkyl), (1,2)-imidazoly!

J gE E[r re]r . ]( ) X Qj,%%lo%r% suﬁtg%u{ehw(a‘iwueu h) SGAAdRzE8d] 1diBhan duBsBiutda & errl)
[err],-N(R (0)[err] Rlerr],-Rerr]-N(Rlerr])S(0)[err]Rerr],

i g rR][ EE rNLil%ﬂr@ R RleShé %RP?&[ d%dah%%%%&éélh)l Ghitdb NNRR 89)R13), R[ err],-N(R
DL {abr A N DRy SO RIS PRATIR'S) = 3

PCT/ %7/ 05
mg E[[ er r} g g(( NWHWIO(NQI{F{R‘%?)R]'T\I)MIE{ZW(D}BR[ ]emml}\lz()%[ﬁbgﬁp]rqé[or el o e

- err E I r err or orr orr

(Rlerr])Rerr FN ZL(%(W(E’E)]%H R B BR, |

-N(R[ err ]B%- :Resﬂ)n—@(RFERﬂn),,( RU'Rjvetiard R @rto R)a6a@r @R} o B) or N(R[ err ] S( Oferr]

et R e Sl SRRl 8 Gk 12 pjo i) wih e v

- Rl er2q] - 0- N( Rjtbatr thp CahiRneatoin) e to jHeRulfor atpm inGE8Hhe) Qfoﬁese radicals can
2 cs
PO (ortery 1y AEEFE PG e Wbl Ty ) o 0 (ot er ey

P(O §( % is|hyHeagen., ﬂfé’rqf]hﬂln(O)(OQ[err] Y[err],-SRlerr],-Rerr]-SR err] -C(S
Rlerr] ) Ria2h R Q(r{?i)e &Hl uh,% g, lk Sal@entyp a%nyl haloalkyi haloalkenyl,
5
SO [brr] N rlohlsy e'kv'r k(/lm‘éﬁoéi Siseion? Lhittnans,

- Rl erzg - S(O) [ erM- emmm%m@mwmmweﬁe RI“I3OPRYON(R'2)RT3, -d1O)R2,
BRI vl s R&?@%R[@H‘b (‘W‘ﬁ"‘%ma@wi@‘éﬂo to 2),
-S(O [ err] - R ectR“2QOR&-RTHNIRI BIR'EY, |-RH-oR? )XGJB@)G’{['MFR]ZMWere nis O0to
2) -C(R'2)(OR'2)C(0)OR'2, -R'*-C(R'%(OR'2)C(0)OR'2, -C(R12)(C(OJOR'2),,
-R14.C(R12)({C(0I0R2),, -CIR')N(R'H)R3)C(OIOR?,
30 R-CIR'2)IN(R'R'3)C(0)OR2, -CIR12){ORTHR3, -R14-C(R12)(ORTHR13,
-N(R12)R13, -R14~N(R12)R13, —N(R12)C(0)0R15, -R14-N(R12)C(0)0R15,
-N(R3)C(OIR13, -RT4-N(R'2)CIOIR"3, -N(R'2ICINR'2)R1S,
-R™-N(R'2)CINRT2)RTS, -NIR'2)S(0),R15, -R1A-N(R12)S(0),R"S,
-N(RT21COIN(RT2IR3, -RM4-N(RT2ICIOIN(RTIR?, -N(RTACINRN(R2IRT3,



-Rlerr]-S( O ASH4TR] er r e
-S-S-Rerr]-C(Rerr])(N(R[ err] rr])CO ORlerr],-Rerr]-SSRerr]-C(R er
r1)(NRerr])Rerr] (O ORerr], -S(ONCR err])Rlerr],-Rerr]-SC0O NR
12)R13, -SC(S)N(R[err])Rerr],-Rerr])-SC(S)N(R err])Rerr],

2)( [err] R[erté”(mme?)e(mizw(h‘qm@) N(R’R{CRNR}Z)ﬁ(F@)Zm(R”)]R"(V\'here gis 1 or

Rl err]-5( 0 [ er | GHRETICINBINUATTINGY G9R'S, Y(RIDE'THOR] 3NR | DRI UF19108! Ty (NR[ er
;n]D 35[2{1 [) ]St . t28€ R‘GFN(F‘&%)ER‘RE@E;"})(N(?‘%)RW)C(O)OR?bﬂﬂkﬁ‘?)ﬁogf‘@l tt;t ed Egl gne or
hal oal kyl , hal ggﬁﬁ\i‘%/%%i&?‘r %%Q[g‘ ’P%HIPRﬁ )C( CZ)W@?HF& 'err] (where q
l ;( é) Fgr rZ% oR ngR[‘*emNémﬂ)@?(Nﬂ‘sz)ﬂ?\‘L egfdro) ;OK'2) N(‘Rﬁas«o]» ctﬁ‘érr] aral Kyl
(where the aryfg(bé@ﬂ%zR i s%p%ﬁé sub ‘P ‘@%e% &R&?% {0 $2)e' 25
substituents sep(OpOR]2) rd‘lﬁ“tﬂle)(gﬂb:ﬂ@ -sah%i-at4-am' HECERIIMR T AcIosoRHal oal kyl
e o ot 0 R T b TR B G ) L D
-OP(O (OR[err] )$(@n,ﬂi -cm)oeé fwEremy s Oito 20 A'RSH91,-R " OB R Helwdrepd nisali cal
(" | t t h a
oo ne ot WA S M i g 0 Wl
-OR[err], - SR eﬂr'? 0 tg(2) {sémn} eG(R %MB?% E)C@DQR& (\ghere nNg Q[tor3}] ) R er r]
-AORerr], Cie@)é\thbﬂ -RI-EIRELRK 12#»@6@#?%@&@ @ruﬂm 2),

-OP( O err err or, eac Lerr] is heteroc ilonally
subgt |) 'E ﬂd b]y) N O GRIRR] t%ﬁfesnsse@é‘b?édxfré‘tﬂ)ﬁ ﬁg‘{ b'l“%%kﬁ(@b?%l sting

of alkyl, hal o whéakgpiskyto 2)haé|@f)1| hWN(R’Mﬁm‘Z%a&&W is O to 2),

-S O
é(‘Q[O)er A5 ARl err ?[ g rk[%(h) %% - R%)C(O R1V\[§W§8731'g§lépsf to 2)
PCT/ EP97/ 05231 -8 8- R“‘%@)‘Nﬁrﬂhé?)a]'%@imm]‘z --B( Eplsri- ﬂ?{‘énmdﬂ1am3)C(0)on‘2,

neterocycl yi 1 it AR O Ao NRD T B SR TORE" R HSE B2 Puent o

sel ected from t$i@)gR'Sumheangisst bng), ok *a$00yJR° tathere chialioar Ky HR' 4ok Roxy,

| kyl , 15
%) 0 arer 1T ﬁi*@mgrﬁ e PR R A R R " o fer ) omperr)
and - @0 O @REieRP IS v foptionaily caubKitREEd: by dnet asrroong slibstithierta phlettaddram tiee

het er ocycl yl r@ﬂdmoas&uﬂ tokgmei lhxnosHaasutﬁumslauba&yonﬁworoﬁm €gguDsti tuents
sel ect ed fromt graup nS|s |ng L
S(0)4R"® (where qis 1 or 2), N(R )R -CIO)OR'2, -C(OIN(R'3)R13,
-5{0),0R'2 and -OP(O)OR'2),);

or each R? is aralkyl {(where the aryl radical is optionally substituted by one or more

-Rerr]-S(Oferr]-Rerr]-C(Rerr])(NRerr])Rerr])C(OORerr] (where nis O
to 2), -S(Oferr]-Rerr]-N(Rerr])C(OORerr] (where n.is 0 to 2),
-Rlerr]-S(On-Ri4-[err] (Rlerr] ) (O ORerr] (where nis 0 to 2),
-S( 0O - -N wh 0to 2), 15
017 ypardont S 0 NS T 11 ki
)R e

25 substituents selected from the group consisting of alkyl, halo, haloalkyl,
haloalkoxy, nitro, -OR2, -SR*2, -S(0),R'® (where q is 1 or 2}, -N(R'2R'3,
-C(0)OR'2, -C{OIN(R'2)R?3, -5(0),0R"2 and -OP(O)OR"3),};
or each R? is aralkenyl (where the aryl radical is optionally substituted by ane or more
substituents selected from the group consisting of alkyl, halo, haloalkyl,
30 haloalkoxy, nitro, -OR'2, -SR'2, -§(0) RS (where q is 1 or 2), -N(R'9R'3,
-CIO)OR'2, -C(O)NIR'2)R'3, -S(0),0R'2 and -OP(0)(OR'2),);
or each R? is heterocyclyl (optionally substituted by one or more substituents selected
from the Qroup consisting of alkyl, halo, haloalkyl, haloalkoxy, nitro, aralkyl,
-OR'2, -SR'Z, -8{0) RS (where g is 1 or 2), -C{OJOR?, -NR'2)R"?,



hal o, hal oal kyl, hal oal koxy, aralkyl, -OR[err],-SRerr],[err]S(O Rerr]
(where gis 1 10 or 2), : '
-C(OORerr],-N(Rlerr])Rlerr],-C(ONRerr])Rerr]),-S(O[err]ORerr] and
-OP(O (OR[err])[err]); or each R9 is adamantyl (optionally substituted by
al kyl., hal owolsanssa? kyl , hal oal koxy, OR[err], SR err], S( O [ HGYREEPEI (where
qis 1or 2, -QOORerr],-NRerr])Rgrl,

-CCONRerr])Rerr], -S(O)[err]CR[err] and -OP(O (OR[err])[err]); 15 or
each RO is adamantyl aI kyI (where the adamantyl radical is optlonally

substituted by, éiw Iao,s(bgl bl@gb,_ob@mgﬁm XY
r

-ORerr],-SR er [err S(O] ery | RL[err is 1 or
- O O) OR] erar pachRRishetpioryeialkyl *@mm '@“P'P“/"R['Yi " ?1'°%€0R@"P¥W@F'tha¢ld

-OP(O) (OR[ er r] )ali,%@]&nm&@%bbﬁ[t@ér&]s sbicted JRATHEERblhY cé\%@&&ﬂg%%al@r kyl ,.
cycl oal kyI %{‘Fl or ara Rlerrnl err ether forma

nono-, °c§7'éﬁ°Pt',‘Vb§P'BB'JS9E\fr|%a'FY'n'é)Rsyslsgmz Kﬁ”a o983 to 15

car bon 5at om; V\/ra,yqlp m,dﬁZpar(mZ;M%/-@(rommmm1§)ats|(m£@ﬂ2qndarorrat ic, wherein
t he carbon atorr§ malz/%!l ptionally oxidized and wherein the car bocycl i C
ring systemis B&Cf’ IF&? substituted by al kyl, aryl, aral kyl, al koxy,

arc{ IO;))%, aﬁralagmr? is heclemcyaelarkahwxbvhehadheaht@mcrwwdrmm optl%m/@dgg[&uted]
err r err] or
-C(O N(R[ err]) RS or eye ﬁ“PefCéP 'T‘g gk'e‘:@}‘é%'] e]sgrf"%g?fés}ﬁ'@ﬁtqf)? Vrdr ogen,

al kyl , aryl (Omald)lhalohuwslhb&blkbm,emlalw ioR'8, -sA'ky4s(ol ytﬁw;ere qlukmxy,

b aliags o e B B, Y

di al kyl ami nocar@BiO)MOR 2b); aral kyl (optional |y substituted by hal o, al kyl,

aryl, hydr b I I nitro,
car boxy qq)l%%ga%é%aq‘ﬂtg (Kﬁé?é}fr sﬂﬂ’siut@c'eﬁ‘ bg%?@i“ﬂ;ﬂy “5@3‘3 oq 1&{%{\?

di al kyl am nocar@Bh§I-$R ﬁlﬁ(Q)sﬂ ariV\éllek%/ﬂ Lsn‘eobi),aq:@@)pﬁ end(RIAL ﬁ VO

98/ 15547 -C(O)N R12)R13 -S(0) OR12 and -OP(O (0R12P PCT/ EP97/ 05231 -7-
R15 is al kyl, gl zotlonall substitute Wi al o

al kyl dr oxy, al koxy,
ar al ko¥y, Hrfieab R ds aria@w&wm (whee Hieadamentyb radigal w@pt'ea?l(yos&éstﬂuted by
al koxycar bonyl ,augi m&rahﬁwl ,hamé[k%ﬁ{( KA -BRM“-Q(U)XWS (Where qis 1 or
di al kyl am nocarbon yg, onaliby S subst 1Eut d by halo, alkyl,
aryl, hydroxy, i IQSS?ip a‘T”l?y R mg:f*Fg’N(% eS8} T?am no,
m)noal kyl am no -omcb)r@R"(;gr boxy, al koxycarbonyl, am nocar bonyl, -
each R'C is independently hydrogen, alkyl, cycloalkyl, aryl or aralkyl;

20 orR%and R'C together form a mono-, bi- or tricyclic carbocyclic ring system containing
from 3 to 15 carbon atoms which may be partially or fully saturated or aromatic,
wherein the carbon atoms may be optionally oxidized and wherein the
carbocyclic ring system is optionally substituted by alkyl, aryl, aralkyl, alkoxy,
aryloxy, aralkoxy, halo, haloalkyl, haloalkoxy, hydroxy, -N(R'3)R'3, -C(0)OR'2,

25 or -CIONIR'3)R13;

R'! is -C(O)OR'2 or -CIOIN(R'2)R3;

each R12 and R'? is independently hydrogen, alkyl, aryl (optionally substituted by halo,
alkyl, hydroxy, alkoxy, aralkoxy, amino, dialkylamino, monoalkylamino, nitro,
carboxy, alkoxycarbonyl, aminocarbonyl, monoalkylaminocarbonyl, or

30 dialkylaminocarbonyl), or aralkyl (optionally substituted by halo, alkyl, aryl,
hydroxy, alkoxy, aralkyl, amino, dialkylamino, monoalkylamino, nitro, carboxy,
alkoxycarbonyl, aminocarbonyl, monoalkylaminocarbonyl, or
dialkylaminocarbonyl);

R4 is an alkylene or alkylidene chain;



nmonoal kyl am nocar bonyl, or dial kyl am nocarbonyl); and R [err] is a nono-,
bi- or tricyclic carbocyclic ring systemcontaining from3 to 15 carbon
atons which nmay be partially or fully saturated or aromatic, wherein the
carbon atons may be optionally oxidized and wherein the carbocyclic ring
systemis 1WO9815547 substituted by -(C(Rlerr]) (Rl err]))[ erRqUEYEPEPL (wher e
pis.Oto 4 and Rerr] is defined above)y and is optionally substituted by
al kyl, aryl, aral kyl, al koxy, aryl oxy, aralkoxy, hal o, ‘hal oal kyl ,

hal oal koxy, hydroxy, -N(Rlerr] 2[err])Rerr],-C(OORerr], or

- C(O) N(R et ¥8] i Blk§r, rakyl (tidnaly bsbstttBd By haldl alkyr, hwﬂoszvcém&yhsﬁa%&wcl ic ring
systemcontaining from3 to 15 rin rrenbers I ncl Udlg‘% carbon and 1 to 4

hetero atons s ee<dalkylgming Mmasgelkylamino, nitro, car Kexygreroeny's ur at ons,
wherein the carMHocaabéﬁmgﬁéh@ndnmhéwmmrm dmwmﬂinﬁﬁrbmﬁ! biyar@iiydi zed

dth t d in th
Peter ocycl i o1 IRBIRIPLY aHRFen BV I il Py e e, ISt omat |
and i s substi tLdiaﬂiiylbmmo( G(oRbakvl]am(dB[ altro, ):}arbbw rd!kdi[yeasrbbnﬁwhahmoaarbsm@ to 4
and Rerr] is defl nﬁ(d ahove \Bt onal iubs |tut ed by al kyl, aryl,

aral kyl , al koxy"o"H v'ammm?fawf &y ftaig %W'l?8‘§<a' WE 8" hal oal kyl , hal oal koxy.,
hydr oxy, -N(6F$armc}|)d?[ i ot tric@Eio) ﬁi[:omylc]m ring sysBérO)dNGRIRIRIBN 2o A5 Shibghe

st er oot somer Ol B\ Bl 181aRan O cAPRALIRGCY L SRkl ARFERVAPLERSR!

thereof. In anoatt I ‘aspec ven conpositions in
treating a 25 atbmmnammptgmall\dmé-ag@am aﬂwere@hatveam@cwmmwswsmrmmot ic

actividy, Wi CRuEamRasl bl BEOAMRIEER! hBRNARYI] £3hd 11 eld Eiby SoaEpUNt ©f

a conpound of the Invention as above arnaceuti ca
accept abl e sal tanldh%Péb?na"aﬁelb-ﬁ'tm?drh’m%'é(!’tﬁf?zf'aFf%%cﬁi’é}%ﬁ/aw@x%xéfﬁikpém I n

anot her aspect ,haiaﬂh%ndanewmaldamowqw&&@ AN2ROY Lfoj0rral g NIRRTV Ng

a 30 di seasge-state characteri zed onbotic activity, whi t hod
conpri ses Ydi rif 3teeNngbit B'H'CMﬁWdrﬁt?’ﬁchéléd’“Hﬁé‘Fféaf coo{'t%'wesém?».teé|5| rgng

ef fective anmpurnhembers ifENidIRY BSkbEA ahb'ﬁ o RétbicOdtoms sdl%&fealfhﬁd nRRR¥E. | N
anot-her_aspect, this invention E,rv?/ des a nethod of tre Iptaﬁa human haV| ng

a di se¥e- st at BRI SUEHTIRIOPRWNEIRINGE iC8FPOBf NFTEEHAN YRS MaY ke d

conpri ses Wotidhadihbexidized and the nutrogen atoms may be optionally quarternlzed and

her apout | cal | yHasrp e Rt fyshE g sGeea TRd) bEoBFEf &G St fhseo o
peutlcally un n

descri bed aboveromatic and is substituted by (C(R‘2)(R’3)) R" (where pis 0to 4 and RV is
defined above), and is optionally substituted by alkyl, aryl, aralkyl, alkoxy,
20 aryloxy, aralkaxy, halo, haloalky!, haloalkoxy, hydroxy, -N(R'2)R13, -C(0)OR"2,
or -C{OIN(R'2)R3;
as a single stereoisomer or a mixture thereof; or a pharmaceutically acceptable salt
thereof.
In another aspect, this invention provides compositions useful in treating a
25 human having a disease-state characterized by thrombotic activity, which composition
comprises a therapeutically effective amount of a compound of the invention as
described above, or a pharmaceutically acceptable salt thereof, and a pharmaceutically
acceptable excipient.
In another aspect, this invention provides a method of treating a human having a
30 disease-state characterized by thrombotic activity, which method comprises
administering to a 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 treating a human having a

disease-state alleviated by the inhibition of factor Xa, which meth'od' comprises



_—__
I n anot her aspect, this invention provides a nmethod of inhibiting human
factor Xa in vitro or in vivo by the admnistration of a conpound of the
i nvention. 5 DETAI LED DESCRI PTI ON OF. THE | NVENTI ON
Definitions As used in the specification and appended cl ai ns, unl ess
speci fied twodsassdntrary, the followi ng terns have the neRGHIERPTONA cat ed:
"Alkyl" refers to a straight or branched, hydrocarbon chain radi cal
consisting 10 solely of carbon and hydrogen atons, containing no
unsaturation, having fromone to six carbon atons, and which is attached to

the rest Oé(dllﬁnnigteﬁﬂb ‘rig 4 ek iR nebd Hefedt W lera e&icall?‘_;gfg&kve FhdHt o 3-Propyl, 1

-nmet hyl et hyl (i so-propyl), n-butyl, n-pentyl, I met hyl ethyl (t-butyl),

and the | igespoupd |ofifhg inventioaras descebeaggbavecht or branched chain unsat urat ed

monoval ent 1 adijg@hother asge@fl thislihveatia® bfhvieSTa RathBA S HMbithIhQHSD Rt 7By
having fromone to six carbon atons, wherein the unsaturation iIs present

only as dddpreEe soRdevehy thardnanistrationeln eomesrdefihe vertisfet ween the first
carbon of the chain and the rest of the nolecule, e.g., ethenyl, prop-1

-enyl, but-1 -enyl, pent-l-en nta-1. 4-di the |ike. "A kynyl"
refers %o a strai ght or @&%Dgﬁﬁé'ﬁTMBgJﬁ&yﬁb‘vﬁﬁq&'\‘/m ent radical 20
consi st i ngoéfimitkdng of car bon and hydrogen atons, containing at |east one
triple bond, having f.r one.to.six carbon atons, apd which js attached to
the rest of "t e areach e Bty ud Bonreoigie, splkSn Jhecisdfp B oyt
but - 1 - ynydaontqaentthd folipmyrg tepamthade yheytheandnydintlibetedi ke. " Al koxy" refers to a
radi cal of the . formula - err r]..1s al kyl -.as defined. 25

above, e.g., ne >'<y','9§(eerts %)%ys,"a]rﬁhﬁggé%f% eedib‘]r‘rjé?‘:r?{/tﬁoe (?f(rillsa(j fcggg%nrs(')sﬁ'Bg(y),

n- but oMy, selghent carpen and hednoeerh gtogish oryta(tingbnst wnsalyraterd Hakiaglfrdoe ond 4 Kyl ene
chai n” refgy %g&Bn%&cﬁ%‘h \Hﬁicﬁ"isf‘&%?‘gd@é‘meiﬂel Ag’f%@%méc%?’é GPh sfrgtSonkl NI

sol ely of carbon an rogen atons, contalning no unsaturation and having
from one t®gsimethr bl eyl &-meethyigyhijsosieryike rhsutena;reptwbpy| ene,

n-but yl eneq 1afidletyfethi KBbutyl, and the like. Al kyl i dene chain” refers to a
straight or branched chain unsaturated dival ent radical consisting solely

of carbon and hydkesyErretarsia2 sHaighher brapghed rbainginspturatad manoxaientsadigpler ei n
the ungat UsaisisBiRg isSlely FSAonCdHdYhyaifodda Wibiis RRRANG dt onb @6 BixtatbdhOatBing, bond

can exi st between the first .carbon of thg cbhai n and the rest of the
mol ecul e \é{hgr_em the L\mtggqﬂfgaﬁﬁresent only as double bonds and wherein a double bond

PCT/ EP97/ O&aexisttvayvestethe, firpr &pdn ofcthe chainlat \the ekanef thendolebale) &.46.
ethenyl, prop-1-enyl, but-1-enyl, pent-1-enyl, penta-1,4-dienyl, and the like.
"Alkynyl" refers to a straight or branched chain monovalent or divalent radical
20 consisting solely of carbon and hydrogen atoms, containing at least one triple bond,
having from one to six carbon atoms, and which is at’qached to the rest of the molecule
by a single bond, e.g., ethynyl, prop-1-ynyl, but-1-ynyl, pent-1-ynyl, pent-3-ynyl, and
the like.
"Alkoxy" refers to a radical of the formula -OR, where R, is alkyl as defined
25 above, e.g., methoxy, ethoxy, n-propoxy, 1-methylethoxy (iso-propoxy), n-butoxy,
n-pentoxy, 1,1-dimethylethoxy (f-butoxy), and the like.

- "Alkylene chain” refers to straight or branched chain divalent radical consisting
solely of carbon and hydrogen atoms, containing no unsaturation and having from one
to six carbon atoms, e.g., methylene, ethylene, propylene, n-butylene, and the like.

30 "Alkylidene chain" refers to a straight or branched chain unsaturated divalent
radical consisting solely of carbon and hydrogen atoms, having from one to six carbon
atoms, wherein the unsaturation is present only as double bonds and wherein a double

bond can exist between the first carbhon of the chain and the rest of the molecule, e.g.,



o
"Aryl" refers to a phenyl or naphthyl radical. "Aralkyl" refers to a
radi cal of the fornula -Rerr]R err] where R err] is an al kyl ene chain, as
defi ned above, substituted by R err] an aryl radical, as defined above,
e.g., benzyl. 5 "Aral kenyl" refers to a radical of the formula
-Rlerr] Rl erWQo%8s4% R[err] is an al kylidene chain, as def EGEEPEINTEY
substituted by R, an aryl radical, as gefined above, e.g., 2-
phenyl et hyl i denyl . "Aryloxy" refers to a radical of the fornmula -OR[ err]
where R err] is an aryl radical as defined above, e.g., phenoxy and

napht hoxy etnliidene, propyhdﬁd’e@'nk&%%deﬁ@f@ﬁ&héﬂk@ radical of the formila ORerr]
wher e R[err] s an aral kgé radi cal as defi ned above, e. 9. benzyl XY, and

the |ike. "Am of\fYh" refersdp @ rRhgny! s neplh¥Rdical NH) NH[ er r ] QICI oal kyl " refers
to a stable 3- “Afblk’W‘ fambeaedamam#yﬁé foemnadagacl whbre®) is 8n 3fdviendicAgin, and

whi ch t I f b h to I |, 15
Cycl obut yiee B RFEHERE, PEBPO Rty o ANLIRREL (5 Ty ey HRY! © T ef or s
to a radical of'Atdneenﬁ/Urrﬁtelratoatha‘Ical\/bEﬂe.kamuls-mgmcad/ri@jé apes shakyideas defined
b d | oal kvl di.cal defined’ v €. 0.

Doy anSrRbh bRl GRebnd B AR RRa S s mEschee 1 ana
the Iike. phaaldtbelidenyic ring system' refers to a stable 3- to 1 5- rrenbered
[ onadi cal 20aryidRSld 1 PRk ¥ B G0 DRI A0ER B) Hliica 507

pur poses of this St'em rad
nonocycl i eefitrdcghnvec egr, nhenemcbmd:nanmlg»@yst ern V\:hl ch may i ncI ude br| dged

ring systens, aptLldio rdlf t%yaSFaﬂfE‘aFﬁfYthQ‘?or%iat IgR | Wh&E F{alrg by alsa Y a@?c%p or

aronmat i c, and the carbon a st €ém may
oxi di zed. aExgfiprceabaye, gmrbets\avls@cw\mtbe f*‘Fehg system rad| cal s | ncI ude but

are not |lim tedAgﬁu,ng»o,ef&g%qmgQ%g. Cqmq,l utyt, cyclopentyl, cyclohexyl,
cycl oheptyl, cyclooctyl, cyclonon entyl, norbornane, norbornene,

adanmantyl , bi cyEY‘EJP?k‘ﬁ" Q?fSEf'tt&rPes‘agla K ¢ Fl‘éW'I"kE‘é“be"ﬁ MORYPUEHF rRstical yhighsist o a
radi cal ~ Ofsafubdted osrrwmchwo%-efsrsio)dﬂi 6f édrbhgicEnRRedenRiteis] elgS, dy8 Eﬂfavdent Iy

an al k radi cal di rret hyl am no, net hyl et hyl am no,
di et hy %amcﬁ °b‘lﬁybﬁ8ﬁ&9P§?ﬁVh8V389Wf Fﬁ"&%b‘?!& and the like. 30
"Di al kyl am nocacheloyikylaikgll esferd @ @radrdi afathe fﬁ(ﬁrrﬁdl‘e R‘bﬂg wuba; Ry, is an alkylene

| kyl di |
doi oy aibe) B 8o fiElE, SRER, Fh Shbbaky ALTRR TR a%n%@a%o?&'ca as

di et hyl amcmdombwmhvidcmmvlmnMQDMWbthvbtdvylbpem!gth\dmmmItkenyI and
the Tike. "Hal 0cafGERliR G SYSRAP refdlh B 2 5tabRAS 18718 ERBEred ring radical

20 consisting solely of carbon and hydrogen atoms. For purposes of this invention, the
carbocyclic ring system radical may be a monocyclic, bicyclic or tricyclic ring system,
which may include bridged ring systems, and the ring system may be partially or fully
saturated or aromatic, and the carbon atoms in the rinQ system may be optionally
oxidized. Examples of such carbocyclic ring system radicals include, but are not limited

25 to, cyclopropyl, cyclobutyl, cyclopentyl, cyciohexyl, cycloheptyl, cyclooctyl, cyclononyl,
cyclopentyl, norbornane, norbornene, adamantyl, bicycio[2.2.2]octane and the like.

"Dialkylamino” refers to a radical of the formula -N(R_)R, where each R, is
independently an alkyl radical as defined above, e.g., dimethylamino, methylethylamino,
diethylamino, dipropylamino, ethylpropylamino, and the like.

30 "Dialkylaminocarbonyl” refers to a radical of the formula -C(O)N(R_)R, where
each R, is independently an alkyl radical as defined above, e.g., dimethylaminocarbonyl,
methylethylaminocarbonyl, diethylaminocarbonyl, dipropylaminocarbonyl,
gthylpropylaminocarbonyl, and the like.

"Halo" refers to bromo, chloro, iodo or fluoro.



WO 98/ 15547

PCr/ EP97/ 05231 -10- "Hal oal kyl" refers to an al kyl radical, as defined
above, that is substituted by one or nore halo radicals, as defined above,
e.g., trifluoronmethyl, difluoromethyl, trichloronmethyl, 2-trifluoroethyl,
1- f | uor ometwoles/es587 uor oet hyl , 3-brono- 2-fl uoropropyl, 1 PCI/EP37/05231

- bromonet hyl - 2- bromoet hyl, and the |ikeyq5 "Hal oal koxy" refers to
a radical of the formula -OR err] where %i[err] i s an hal oal kyl radical as
defined above, e.g., trifluoronethoxy, difluoronethoxy, trichloromethoxy,

2-trifluoroet hepyoaliyl” rkfery @@ N rga.éénuay&@m%ﬁovéwmﬁﬂa&:ﬁu@erbvl%epoxy,
1- br ononet hyl - 2- br onpet hoxy, and the |ike. "Hal oa refers to an

al kenyl r 6MO5s haie radiFsiscRs %956‘9% abPYf%\te -g- strg'ﬁﬁ@m"cﬂﬂu\f’eﬁ*ﬂﬁnmm‘/'one or nore
hal o r adi Qﬁ&lﬁoro@ueﬂwl DGR | ~fludrokret iy 2CHUPG RV L 3DRdTho- MBIy, L - enyl

chl oropent I enta-1, 4-di I, and the like. "Heterocyclyl”
refers to abfe'ra eg\yg-z-t{rg é’yhﬁ?éégﬁgﬁ%onocycl ic or bicyclic radical which
i s eitber saturaiieskoty"uetas u atradical afichendirlla GORS wsiere R, ;scwrkzmsm/l ons and
fromonetothre r.oatons selected from.the gr stin .
i $ 1 ogon. el ag e MR e Ho G R RSt ﬁuwﬁ% ﬂr@voﬁ@i"m@m BRY-or
sul fur at Mflmeb@xmpﬂ+fluna:|n’nqthma—ﬂmzmrno>emcg-brbmom-flum'gpmpaxwm may be
opt i onal | % é]rg.%t %mj&%o;ggthla?%e&%c%%lhx% radi cal may be attached to the

ny

main structure a teroat Om or carbon atom which results in the
creation of a Stabalkemylt tafensrte anBlicampl redicalfassietined ebavreo thyatlis bubstitlitedibg

i ncl qu QHE oﬁﬁforélgglo rh&ﬂ:&l?d g,#;;&@%gér% né'tnﬂuQPo&?%f? gﬂill broniobut 1-en

2- oxopl perazin 0XOopI p _ - 0X0 OXOG.ngI nyl ,
azepi nyl , cpgsarcm@nyn enal,mnpmm@éww-dlpwlr and therllyp pyr azol yI pyrazol i di nyl ,

i mi dazol yl, | mqeé%dyewi" re&e.ms 962 Qrdill 8¥4o, 1&h@mé%yrﬁbr%cwﬁo or bicyclic
t et rahydroe&/rl di ny i dinyl, pyrazinyl, pyrimdinyl, pyridazinyl,

oxazol yl %@Mh'%n ﬁyq't ef Ffrta%ﬂzpf unsAEHERRpH., andswhish soDsistsiof GRebPg|emay | |
nor phol i N\he fiof 88Ot thred hétamlmrds ambetea mm_hazgféod corﬁ%‘tcﬁ?‘%'f hmdgxh

I sot hi azol i di nyl, ol |, indolin soi ndo

o ahJBr QoA e e whesI eI Seh saTbey bt 4HuE QIR MGV be optionlly

gec ahyﬁr om&mwedna’-cy{he rbeagérrmdamby bbe optibreatly QZ:@tlethedeﬁraBleyl radical
enzot hl azo enz a tetr et rany

Dh oot sy s S s teln flinhirs A Shy RPfeRam s cagR bR sgRiesaRy |

t hi anor phan theyctresmdrf uirmstaamcbtmadeaf.@émbles bf-mmmwobydl\alrktybéls irefugle sbuto a

20121 O b6, (RIS, oMbty LA 25 0ot nec

above, and”
i ndol i28y| rfeexeplrrolidinyii aa:zcgagepmt rp}epmﬂnelvrtd*né fiplpsridonbt rirtigiovly patakelvly |

refers 0 rdBfliia) irfliadolf, WAddBA RN Cafirbsy@ibypl Kyl i dene chain,

as define ove I's a heterocy radi cal as defined above, e.g.,
i ndol i nyl r?ﬁ‘tfwdf‘tﬂy”ﬁ'lﬁ‘v%i&’Zﬁﬂ'?Y'ﬁﬂVW!”&th’mﬁmhtﬂ’{é'dﬁ"k\é: oxazolyl, oxazolidinyl,

triazolyl, indanvyl, isoxazolyl, isoxazolidinyl, morpholinyl, thiazolyl, thiazolidinyl,
isothiazolyl, quinuclidinyl, isothiazolidinyi, indolyl, iscindolyl, indolinyl, isoindolinyl,
25 octahydroindolyi, octahydroisoindolyl, quinolyl, isoquinolyl, decahydroisoquinolyl,
benzimidazolyl, thiadiazolyl, benzopyranyl, benzothiazoly!, benzoxazolyl, furyi,
tetrahydrofuryl, tetrahydropyranyl, thienyl, benzothienyl, thiamorpholinyi,
thiamorpholinyt sulfoxide, thiamorpholiny] sulfone, and oxadiazolyl.
"Heterocyclylalkyl" refers to a radical of the formula -RyR,, where Ry, is an
30 alkylene chain, as defined above, and R, is a heterocyclyl radical as defined above, e.g.,
indolinylmethyl or imidazolvlm'ethyl, and the like.
"Heterocyclylalkenyl” refers to a radical of the formula -R R, where R, is an
alkylidene chain, as defined above, and R, is a heterocyclyl radical as defined above,

e.g., indolinyimethyl or imidazolylmethyienyl, and the like.



" il
WO 98/ 15547
PCT/ EP97/ 05231 -1 1- "Adamantyl al kyl" refers to a radical of the formula
-Rerr]Rerr] where R err] is an al kyl ene chain, as defined above, and
Rlerr] is an adamantyl radical, e.g., adamantyl nethyl, 2-adamantyl ethyl,
and the |i kwo9smgsdzr ocyclic ring systent refers to a stablRCTEPIFES2
S5-menbered ring radical 5 which consiff.s of carbon atonms and fromone to
four heteroatons selected fromthe group consisting of nitrogen, oxygen and
sul fur. For purposes of this invention, the heterocyclic ring system

radi cal may be- Adémér&vmmw%fd@s &yskaarcaobf %Ifﬁryﬁaha CRJA, MhefyS, BNan aMRilga may

I ncl ude fused or Dbr dri n ste X e nitro n or sul fur
atons in CRAMHR% %?ftft?g%% ¥e'rﬁ g&ﬁ"? 6%‘?"%?%5 B'BFT'W?{E‘F F'V' oxi di zed:;

t he ni t_rogemaarﬁntylahwmﬁnyhdo&eopt ionally quaternized; and the ring system
may be partiall, u sat axe ar._ar Tehte clic ring
system'radi cal ﬁs‘;‘?’%ﬁé& %l%%ﬁyesger{‘or B8 Ra;5H gr@? ?UEQ[ ut &5t e& ngB‘z’it om or
car bonsat evhisthcaisiste stitarbom atdniearst fearhiona tofows heteatdtomstselectas feom Bxeanpl es

of such h%?&{g &gas%r S%IIO# Rﬂrog&?tcgmﬁ&r?gh&é\hﬁu' R61 Wrﬁoiéguotf s SnViBkioh | it €d to,

aziridinyl erazi I perazrnyl, 15
2- oxopi pehetdropyiclic ﬂn@xw?wredlpah may be 2 mpooewalipi bigyclicor e:mwyr: ﬂnpyvstemyl :
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o nBE ey & e ProToP L s SRV ppAReR L R Ok REBO el i ¢ 1 ng
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1- or 2- pmxamvl, ISb(ca_zom)hnvlrrmmmlmwythiambf dghigzoligingl, ASCSh@xmyﬂdn@nmldmbl yl
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20 octahydroisoindolinyl, quinolinyl, dihydroquinolinyl, tetrahydroquinolinyl, isoquinolinyl,

decahydroisoquinolinyl, dihydroisoquinolinyl, tetrahydroisoquinolinyl, benzimidazolyl,
thiadiazolyl, benzopyranyl, benzothiazolyl, benzoxazolyl, furyl, tetrahydrofuryl,
tetrahydropyranyl, thienyl, benzothienyl, thiamorpholinyl, thiamorpholinyl sulfoxide,
thiamorpholinyl sulfone, 2-azabicyclo(2.2.2}heptyl and oxadiazolyl. Preferred
25 heterocyclic ring system radicals for this invention are 2-oxopiperazinyl,
tetrahydroquinolinyl, dihydroguinolinyl, thiazolidinyl, and quinuciidinyl.
"(1,2)-Imidazolyl" refers to an imidazolyl radical attached at either the 1- or
2-position.
*{1,2)-lmidazolinyl" refers to a 4,5-dihydroimidazolyl radical attached at either
30 the 1- or the 2-position.
"Monoalkylamino” refers to a radical of the formula -NHR, where R, is an alkyl
radical as defined above, e.g., methylamino, ethylamino, propylamino, and the like.
"Monoalkylaminocarbonyl” refers to a radical of the formula -C{OINHR, where R,

is an alkyl radical as defined above, e.g., methylaminocarbonyl, eth\rlaminocarbonyl,



radi cal as defined above, e.g., nethylamno, ethylamno, propylamno, and
the i ke. "Monoal kyl am nocarbonyl"” refers to a radical of the fornula
-C(ONHR[ err] where R err] is an al kyl radical as defined above, e.g.,

met hyl am nocar bonyl , et hyl am nocar bonyl , WO 98/ 15547

PCT/ EP97/ 0580 %8/155#% pr opyl ami nocar bonyl, and the |ike. PCT/EP97/05231
"(1,2)-Tetrahydropyrimdinyl" refers to;a tetrahydropyrimdinyl radical
attached at either the 1- or 2-position. "Optional" or "optionally" neans
that the subsequently described event of 5 circunstances may or nmay not

occur, angrgpk}g;n,,gmrmprdngtthgnké ncI udes mstances where said event or
ci rcumst ance occurs_and instances jn which it does not. For
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exchange resins
20 retain the biological effectiveness and properties of the free acids, which are not

biologically or otherwise undesirable. These salts are prepared from addition of an
inorganic base or an organic base to the free acid. Sa!ts derived from inorganic bases
include, but are not limited to, the sodium, potassium, lithium, ammonium, calcium,
magnesium, iron, zing, copper, manganese, aluminum salts and the like. Preferred

25 inorganic salts are the ammonium, sodium, potassium, calcium, and magnesium saits. -
Salts derived from organic bases include, but are not limited to, salts of primary,
secondary, and tertiary amines, substitufed amines including naturally occurring
substituted amines, cyclic amines and basic ion exchange resins, such as
isopropylamine, trimethylamine, diethylamine, triethylamine, tripropylamine,

30 ethanolamine, 2-dimethylaminoethanol, 2-diethylaminoethanol, dicyclohexylamine,
lysine, arginine, histidine, caffeine, procaine, hydrabamine, choline, betaine,
ethylenediamine, glucosamine, methylglucamine, theobromine, purines, piperazine,
piperidine, N-ethylpiperidine, polyamine resins and the like. Particularly preferred

organic bases are isopropylamine, diethylamine, ethanolamine, trimethylamine,



| sopropyl am ne, trimethylam ne, diethylamne, triethylanm ne,

tripropylam ne, 30 et hanol am ne, 2-di net hyl am noet hanol ,

2- di et hyl am noet hanol, di cycl ohexyl am ne, |ysine, arginine, histidine,
caffei ne, procaine, hydrabam ne, choline, betaine, ethylenediam ne,

gl ucosam n%ggﬁ yl gl ucam ne, theobrom yig, purines, piperggm@npsperidine,
N- et hyI pi peri-di ne, polyam ne resins and the |ike. Partlcul arly preferred
organi ¢ bases are isopropylam ne, diethylam ne, ethanol an ne,
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reacti ons i R pressed as a percent retical
yi el d. Theaschaypguikds of the invention, or the| r pharnmaceutically acceptable

salts, may havqmasy Wﬁ&hh& tﬁé‘&@%eﬁ&&g‘;a e. Eﬁéytﬁﬁqlls%ébsl%maﬁto'ﬁ? or

quaterni zed nitrogen atons in hei r structure. The corrpounds of the
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di astereome're%] The ¢ qg’ ggds may al so exist as geonetic isonmers. Al such
pd cal yig
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are i ntended toTlhecamﬁdur\ustolhehsmmmf ot thelr phamdemnyaﬁcaptable safts)anay
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20 their structure. The compounds of the invention and their pharmacsutically acceptable

salts may therefore exist as single stereoisomers, racemates, and as mixtures of
enantiomers and diastereomers. The compounds may also exist as geometic isomers.
All such single steraoisomers, racemates and mixtures thereof, and geometric isomers
are intended to be within the scope of this invention.

25 The nomenclature used herein is a modified form of the ).U.P.A.C. system
wherein the compounds of the invention are named as derivatives of benzamidine. For
example, a compound of the invention selected from formula {l):

wherein A is -N-; Z' and 22 are both -O-; R! is methoxy; R? is -C(NHINH»; RS is
dimethylamino; R* is hydrogen; R® and R® are both fluoro; and R is



exanpl e, 'a conpound of the invention selected fromformula (1): [err]
wherein Ais -N; Zerr] and Z err] are both -0-; R err] is nethoxy; R err]
is -C(NH)NH err]; Rerr] is dimethylam no; R err] is hydrogen; R err] and
Rlerr] are both fluoro; and R err] is WO 98/ 15547

-14- WO 98/15547 PCT/ EP97/ 05231 - S-C(CH err] - C( H ( Nppemeyriisssn) OH;
[err]., the corrpound of the follow ng f- | a: OCH3

CHO N O f[err] is nanmed herein as 4-nmethoxy-3-[(4-(,1

- di net hyl yl)t - .

di met hyl am%n%‘%ﬁéﬁo)@“?%é@wu%%og'i'/??"g“é%‘?dﬁ’ e figinatemiay wility and
Adm ni stration 5 A Uility The conpounds of the invention are

i nhibitors of factor Xa and therefore useful in disease-states
characterized by thronbotic jvity based on factorlita s role in the
coagul ati on cascade (see Ba gI‘OLU‘ld ofy.t hepl nvet | onyabove). A primary

‘ : \e)’mgrlskfollovmng

nmyocardi al infarction. 10

sel ected patients foll ow ng
the I nvention nmay al so be usk&ful for isydicafions in which coumaripis
currently used, such as Hadr DV¥#Hor ot her ypes odforsur gi cal I ntervention
such as coronary artery bypass graft Hgmed pewgutaneous translum nal coronary
angi opl asty. - The conpounds are also useful for the treatnent of

t hronbotic conplications associ ated with acute pronyel ocytic | eukem a,

di abetes, Harenl HordH %hm&m&m&m 1) Widffleth 3-8BSHGM2 AiddeihiRbledB-

associ at ed with septic shock, purpura ful mnanas associ ated infection,
adul t r espfimgtBigminRhencxy)- 3. ffysrepyridins2-yipwlbangsmidineand ¢ hrombot i ¢
conplications associated with aortic valve or vascul ar prosthesis. The 20

cg?{)?gnds ?’Pﬁ' FPA‘?W@I\MJ or prophylaxis for thronbotic diseases, in :
ul ar Mave a high risk of devel oping such di sease. In
add| tiom, Whe cudggunds of the Invention are useful as In vitro and In vivo
O S mmoncad £, oiRbuR 83 Wikitide e Hylfifs bRl and HbRibre BHIT' 1 10
in disease-states characterized by thrombotic actswty based on factor Xa's role in the
coagulation cascade (see Background of the Invention above). A primary indication for
_ the compounds is prophylaxis for long term risk following myocardial infarction.
10 Additional indications are prophyléxis of deep vein thrambosis (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
coumarirPis currently used, such as for DVT or other types of surgical intervention such
as coronary artery bypass graft and percutaneous transiuminal coronary angioplasty.
18 The compounds are also useful for the treatment of thrombotic complications
associated with acute promyelocytic leukemia, diabetes, muitiple myelomas,
disseminated intravascular coagulation associated with septic shock, purpura fulminanas
associated infection, aduit respiratory distress syndrome, unstable angina, and
thrombotic complications associated with aortic valve or vascular prosthesis. The
20 compounds are also useful for prophylaxis for thrombotic diseases, in particular in
patients who have a high risk of developing such disease.
In addition, the compounds of the invention are useful as in vitro and in vivo
diagnostic reagents for selectively inhibiting factor Xa without inhibiting other
- components of the coagulation cascade.



WO 98/ 15547 PCT/ EP97/ 05231
-15- B Testing The primry bioassays used to denonstrate the inhibitory
ef fect of the conpounds of the invention on factor Xa are sinple
chronpgeni ¢ assays involving only serine protease, the conpound of the

i nventi on twWoOwenssest ed, substrate and buffer (see, 5 e. EFCVERYBRBosi s
Res. (1979), Vol. 16, pp. 245-254). For gxarrpl e, four tissue human serine
proteases can be used in the primary bioddssay, free factor Xa,

pr ot hr onbi nase thronbin (1la) and tissue plasm nogen activator (tPA). The
assay for §h §en successfully used before to denonstrate undesired
side effec s |n the inhibition of the fibrinolytic process (see, e.g., J.
Med. Chem (1993, prigesary b@ssgys.used 10 daroynstrage the inhibitorpredteloe pf theoassay
useful in Qﬁ—‘r%ﬂ | EFR.”BQ
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necess, ry in vitr nonstrati.on t otenc in,.t ree factor
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Vol . t - r 980), Vol .
19, pp 57 g%a p%géa ' t%m’bb%enggpg o mﬂﬁét@a%%ﬂ‘%d?n@??%ﬁa ?"gd]ns gf t he
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pure formgmdrp eARyrAPBERR WRE ShdPRF6AREE HicksMla mATPARSH bla8fe WitRcRBncarri ed
out via any of the accepted nodes of admi njstration ofr agents for serving

oimilar Lr4geinst GRTPAUHE WHARIEEE WIthoH SEReghyatechy ethanppema spRPPRents.

nasal |y, pedrfiMtRnadfl the K3Qnthttﬁ9 lekednkivn o1f tmsﬂ&rmdeysarv in Vigetdaidonstratbnt he
formof solid, sem ui d dosaﬁe fornms, such

B N i e T O et g
gel atizo capmpliaton pssayeris additibut daersionsefspe R0 bRratal plaghosah Be uddd fohe
like, measure duration of action in subsequent pharmacodynamic studies.

For further information on assays to demanstrate the activity of the compounds
of the invention, see R. Lottenberg et al., Methods in Enzymology (1981), Vol. 80,

pp. 341-361, and H. Ohno et al., Thrombosis Research (1980}, Vol. 19, pp. 579-588.

25 C. General Administration _ _
Administration of the compounds of the invention, or their pharmaceutically

acceptable salts, in pure form or in an appropriate pharmaceutical composition, can be
carried out via any of the accepted modes of administration or agents for serving similar
utilities. Thus, administration can be, for example, orally, nasally, parenteraily,

30 topically, transdermally, or rectally, in the form of solid, semi-solid, lyophilized powder,
or liquid dosage forms, such as for example, tablets, suppositories, pills, soft elastic and
hard gelatin capsules, powders, solutions, suspensions, or aerosols, or the like,

preferably in unit dosage forms suitable for simple administration of precise dosages.



preferably in unit dosage forns suitable for sinple adm nistration of
preci se dosages. WO 98/ 15547 .

PCT/ EP97/ 05231 -16- The conpositions will include a conventional
pharmaceutical carrier or excipient and a conpound.of the invention as
the/an acti woexss#7, and, in addition, may include other nBETEPNAFSLgents,
phar maceuti cal agents, carri ers, adj uvaqtss etc. Generally, depending on
the intended node of administration, the 5 pharnaceutically acceptable
conpositions will contain about 1 %to about 99% by wei ght of a conpounds)
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treated. For_such oral administration, a pharnaceut.i cal | y accept
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such as a starc gum acacl a, {VI nyl pyrrolidone, gelatin, cellulose
et her Bri thereafels formen byehe i 'FR@' P°faﬁ‘ﬁ% of g, Bl osPalphemplayeshexcipientsr ¢ hei r
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(96% and It:.tl\ze(%o?r(r)\ of s% u%(t):n 0l/.\()sf::ensions, tablets, pills, capsules, powders, sustained release
- 20 formulations and the like. _

Preferably such compositions will take the form of capsule, caplet or tablet and
therefore will also contain a diluent such as lactose, sucrose, dicalcium phosphate, and
the like; a disintegrant such as croscarmellose sodium or derivatives thereof; a lubricant
such as magnesium stearate and the like; énd a binder such as a starch, gum acacia,

25  polyvinylpyrrolidone, gelatin, cellulose ether derivatives, and the like.,

The compounds of the invention, or their pharmaceutically acceptable salts, may
also be formulated into a suppository using, for example, about 0.5% to about 50%
active ingredient disposed in a carrier that slowly dissolves within the body, e.g.,
polyoxyethylene glycols and polyethylene glycols-(PEG), e.g., PEG 1000 (96%} and PEG

30 4000 (4%).

Liquid pharmaceutically administrable compositions can, for example, be
prepared by 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,



—

Li qui d pharrmaceutically adm nistrabl e conpositions can, for exanple, be
prepared by dissolving, dispersing, etc., a conpound(s) of the invention
(about 0.5%to about 20%, or a pharnaceutically acceptable salt thereof,
and optional pharmaceutical adjuvants in a carrier, such as, for exanple,
wat er, sal i WeQ9%§s8ous dextrose, glycerol, WD 98/ 15547 PCT/EPITAS231
PCT/'EP97/ 05231 -17- ethanol and the IikeT7to thereby forma sol ution or
suspension. |If desired, a pharmaceutical ‘conposition of the invention may
al so contain mnor amounts of auxiliary substances such as wetting or

emul si fyi ngyRAsNms th@fﬂkQUﬂ‘oft%EieBg f@f%&fséluué’:%} Qdpdadiés. and the like, such
as, for exanple, citric acid, sorb 5 nonol aurate, triethanol am ne

ol eate, butyl at Bfeqyed: &maénna%'ca'eﬂt%np%@pnalf thasinkentiongpayalep sPMaly oineh

dosage for ghogh@ df"idliaryOsubdtanbed Suchiidak&itihg of Bmulkfi§ing %ghﬁﬂsegH'bﬂffEHﬁgﬁ art;
for exarrpl e, see Rem ngton s Phar rraceutlcal Sci ences,

Publ i shi ng288tpatffioxigabis, 3nd the biey pychhes, foriegnple. eiEc éﬁ‘ﬁ‘pﬁgptt?'bn to be
admi ni sger afbndiautate fietHinoRHMY oleSRNbRyRATG RydedhaRaudres akd.y ef fective amount

of a 10 conpound nyenti an, har maceut i cal | y ac tabl e salt
Chereof. for s BERRLMettdepf o cratn st esRas fa AR RY™: Vil i BREEH of
factor Xa itdtioseckiladGethis ad; fohexirﬁﬂehsd&g%nﬂfrgfohfs?haﬁumfﬁﬂ Sclémees agpounds
of the inventi r.their harrra acce alts

San ni st or B 16k Pl cBRR SERbh DI SHE TRE pfpodlh to be
dependi ng lapmmtsierhﬁ willaini atyyeveht, fmtahrsthenanwdcmty foeetrae:ammumtyofcn‘ t he

| f | Q h [ f
T het bfoc BB SN idhoh 5, TEhRBL R Bl 20} R Pl T ©
patient; tloéaningesasthte alimnaméd bml mhﬂ’lmblbttlab io fiactohXéa ma&@ooiane« wvithtthen; t he

drug conbi y of the particul ar disease-states; and the
host underggééﬁgﬁfﬁz?ﬁﬁ%&%ira y, a therapeutically effective daily dose

is from about 23Fhe @omomz,;iSth tabdm'len‘.m‘ r hgikphaghacryiigaieicgaptaplersaligyaref a

conpound Ofaghfifister¥EGAd tﬂ@rap@ut:@bl!?I%ﬁ@@ﬁiéeéﬂﬁdtﬁ@Wkﬁi’crﬁﬁﬂle\&‘i'\aééﬁ‘en%mgtupbh%r eof ;
preferably, fromabout 0.7 ng to about 10 ng/ kg of y weli ghtv\ﬁ‘er day; and

nost pri&f envaBety of fagiRrsaipeluding the agfivity %B%Fpeﬁf? ??@79?@“ Bght per
day. For exsdtebdlic sfzﬁm@%unérﬁ:}tﬁ %t b@d‘bﬁfcﬁ‘ tBe Z&nb&nﬂe&msge tbbay dmgagegdnarwe
woul d be from about ”?rﬁ{:&?t i h gr am‘g 03 L mou
t he invent i"8Ath.GeXqg a’b‘hﬁ'le a(’fﬁm MW %\E’ de,pag Fimed Iafjm["H%Faé!?f‘ C"ffr é‘fee? bI y
f r om about. éxbrefign; thealvay tonmbitatigh; 1Bé sélayity ofntlie pasticular élseasebdtytely and thbout
100 ng to %%gtu&n egg(;)om tfpeef‘er:pyqaéénerally, a therapeutically effective daily dose is from about
20 0.14 mg to about 14.3 mg/kg of body weight per day of a compound of the invention,
or a pharmaceutically acceptable salt thereof; preferably, from about 0.7 mg to about
10 mg/kg of body weight per day; and most preferably, from about 1.4 mg to about
7.2 mg/kg of body weight per day. For example, for administration to a 70 kg person,
the dosage range would be from about 10 mg to about 1.0 gram per day of a
25 compound of the invention, or a pharmaceutically acceptable sait thereof, preferably
from about 50 mg to about 700 mg per day, and most preferably from about 100 mg to

‘about 500 mg per day.

Preferred Embodiments -~
Of the compounds of the invention as set forth above in the Summary of the

30 Invention, several groups of compaounds are preferred.

A preferred group of compounds is that graup wherein the compound is selected

" from formula (I):



Preferred Enbodi nents O the conpounds of the invention as set forth above
in the Sunmary of the 30 Invention, several groups of conpounds are

preferred. A preferred group of corrpounds is that group wherein the

conmpound is selected fromformula (1) WO 98/ 15547
- 18- WO 9 15547 PCTEP97105231 [f r] as a single stetraeompetsr or a
m xture thereo or as a pharnaceutical” é/ acceptable salt thereof. A

preferred subgroup of this group is that subgroup of conpounds wherein A ls
5 -N[err] Z[err] and Z[err] are Independently -0-,-CCHerr]-or -S(O[err]
(where nis 0 to 2); Rerr]*and R4:ar§ eagh in pendently hydr ogen, hal o or
-OR[err]; Rerr] is -C(NH N ; ? [err}R[err] or
C(NH)N(H)C(O)RZ R3 is ure erf]?-C(NH)NH err],
-C(ON(Rerr])Rerr], -N(R® )R?err Rerjd (O Rerr], (1

, 2) - tetrahydropyrlmdl nyl (optlonallygsubstltuted by al kyl), :

(1 2)-imdazolyl (optionally substltuted by al kyll, or (1,2)-imdazolinyl
(optionally 10 substituted by al kyl R}err] and R[err]are | ndependent | y
hydr ogen, 95:8 ¥nglg|skerpoisememnay emixtyre: t grpof; or as a pharmaceutically acceptable salt

I S- S(O)[ert[‘],reﬁﬁ(R[err])(R[err]))[err] R err] (V\,here nis O0Oto2 and mis 1
to 4); each I S independently h drogen al k

() OR{ o1 1], -  BreEPTScLR PP rthargre B AR bpiee of cprepoRnds wheEEY AJS R cr
] or - R er R NERARY 22 bl iRddendéntfoad, et rLr Js%oﬁf(Whewmg 61g2) msm4ltut ed

y one or nore substituents selected fro £ I‘P consi st |n|\? K%
hal 0, hal P Bpeh indapendertly fiydregen.diala ez0R ﬁ? is -C(NHINH , -CINHIN(H)S(O},R

i Sgi[ngr r ]OP(&J( Biqu(gcﬂ(ewﬂ’ n@ésgmaoe Eﬁ&nwi&( Ohhl!R[-e(Nﬂ)NP{ ero:(hw(ﬁ('%@t Ir % ﬁ gr r

by one or N BRRY L &F“’ {'eiirfe&rek\fdavﬁ\ff-w@*@f' daét dnshte .sg?ﬁtﬁ&jtee?bvaw

hfél( %) hal ogl, Z%Hniddi&ivpaidﬁﬁﬁ?ly subktitited %ﬂnwur. lor {5B)- {rmaiz]onnw((ﬁ’bﬁdrra}n‘, Rerr],

o b Lo s by ?‘W[%a% S B8 Bte RuSRengembareded. RO ghgnopelapeyi &
err] i s IsCBONRTEA*IRW,,-RY @)Nrths O]td Rjandimh js ©ac K);RiachR® inirdepbralently i s

2Dkyl ”"ESS'E\%%W L'?" Ry ERER B R4-cifoflz | A LRIRmINED N ehaRes v, hel o

nitro, carfOtNRIDRG: yxmnmn is ar&hionumnmmummmaniawrmm@u foengs . or

di al kyl ani m&&a@%m dhe QBu@E%s‘féﬁng(d?mldyP'?\%l W sauhﬁt h&lHLlﬁ&J%nF@'-@R'm kyl,

aryl, hydrox ar al am no nonoa m no, nitro,
car boxilg/ F%éﬁ S MR Q’g q?l@?@éﬂf’m@? BlakyQr eagh
di al |k)l£| ?m R%fsaérhﬂdeobﬂoﬂll?riubsﬁtﬁtm%dﬁyérqﬁﬁla Qﬁbﬁf‘tﬁéﬂﬂs @Bﬁeteehadm tlreﬁ@éu815
i s al ky a opt.i al o Yimifly )513a oXy,
ar al koxy, ﬁ?f%lsffag‘ cﬁfaﬂ?@ EUB”FWL&QF 'WB" '9 EF‘c ar ggﬁj R
al koxycar beB{@IOR'2, -CIOINIR12IR"?, -sqo;zoa‘z and -oplono;a”)z), each R'Cis mdependently
hydrogen or alky); R'! is -C(O)OR'2 or -C{OINIR'2)R'3; each R'2 and R'3 is
20 independently hydrogen, alkyl, aryl (optionally substituted by halo, alkyl, hydroxy,
alkoxy, aralkoxy, amino, dialkylamino, monoalkylamino, nitro, carboxy, alkoxycarbonyl,

aminocarbonyl, monoalkylaminocarbonyl, or dialkylaminocarbonyl), or aralkyl (optionally
substituted by halo, alkyl, aryl, hydroxy, alkoxy, aralkyl, amino, dialkylamino,
~ monoalkylamino, nitro, carboxy, alkoxycarbonyl, aminocarbonyl,

25 monoalkylaminocarbonyl, or dialkylaminocarbonyl); R'# is an alkylene or alkylidene
chain; and RS is alkyl, aryl (optionally substituted by halo, alkyl, hydroxy, alkoxy,
aralkoxy, amino, dialkylamino, monoalkylamine, nitro, carboxy, alkoxycarbonyl,
aminocarbonyl, monoalkylaminocarbonyl, or dialkylaminocarbonyl), or aralkyl (optionally
substituted by halo, alkyl, aryl, hydroxy, alkoxy, aralkyl, amino, dialkrylamino,

30 monoalkylamino, nitro, carboxy, alkoxycarbonyl, aminocarbonyl,



am nocar bonyl , nonoal kyl am nocar bonyl, or dial kyl am nocar bonyl ), or aral kyl
(optionally substituted by halo, alkyl, aryl, hydroxy, alkoxy, aralkyl,

am no; dial kyl am no, 30 nonoal kyl am no, nitro, carboxy, al koxycarbonyl,
am nocar bonyl , WO 98/ 15547

PCT/ EP97/ O5W®1984887 nonoal kyl am nocar bonyl , or di al kyl am nCHERSGASAY . A
preferred class of this subgroup is tharl cI ass of conmpounds wherein Ais
-N=; Z[err] and Z[err] are each -0-; R[efr] is hydrogen or -OR{err]; Rlerr]
is -C(NH)NH err]; Rerr] is (1,2)- tetrahydropyrl m di nyl (optionally

substi t ut qﬁomlkg[alfry},acaﬂ(o}w?)or|d§g,%ﬂhgé rlfé?m yional ly 5 substituted by

al kyl), or )-1mdazolin tionally substituted by al kyl); R4|s
hydr ogen; R[ er rﬂ PrafRIred] cdass|of éhlé sgbgrRum if that ¢ipesr ¢t compounds wherein Alis -N=; - '
-S(O)[err]z1(a%FﬁzesreleLéﬂ@rh]')9 Bﬁrsaeﬂrebw(wmglt@wmm Ordg 2 and m s 1to

4); each err] is independentl a/{ro en

-Rlerr]-c( Zdﬁwmﬁmp@mw dx@me ayhstisupd py ]a'kym( ﬁf%rm%@ék wPﬂ@ma"v
ﬂ(el”bRT[lsﬁbéﬂtB{e‘érﬂﬁ alREror 1 zﬁaﬁ.bai%h;wurlbpﬁ@almmﬂﬂe@fb sénmdheaeg %{ ]
al Ky 1S - r an err

1015 1 nduBEREENRT b AR SRS AN KRN SN Ao Ryp Pdene
chgl In ancnBkh id $tﬁ|4k,ydacﬁlﬁsa§ iﬂdepéhcﬁﬁﬁ’\f chfregjan]sldb@l asf @‘(?idm‘s? cl aﬁs 6 s that
supcl ass O rr a C -
Rerr] ' kiR EaRre s RGN R iR )ﬁf“ RS etk S o

or 1- rrEhd‘Qplend!ErﬂlﬁZﬂﬁdrO‘geB-quajkyRQ“Ss ro(oyary rnr e&)umzm?'aéa:rem'@ranmm&ro

R7 s 41)305 e% a&foééﬂdenll\{ rgégr{ '6 %If(g/ﬁ[ ﬁ“ Js)gn[aﬁ{yun[e%r%'ikylldéqe cq'\ra|en, nand%ﬂglsand mis

lto nhden ydroge
C(O)O?[eralliyloRpmr] C(O)OQ[err] N(R[err][err] or -R[err] N(R[err])R[err];

each RI0 is in {SubeRUAR OGN IBLs 8l ubBLsesré Ul OWrRNeR A
or-C(ON(R[err r eac T 3V Jepe c?ent ﬁy ogen or
al kyl; R eNH: 4 sarm’rz’amwaeheooﬁ a$ Rwrpm '%I'félNN)N'aﬂcﬂ i$5 -mstrarlm;daz@fz aryl .

20 vi ot trmrﬁymuﬂasmﬁa Af RS WRRAEEE,; RS BRd HTafe P Ridr&dRTRMPOUNdS are
t hose selecte rQm [oup consisting of:

4- hydri&xy- §(Q)64CM5§16%378 r hase et H)ﬁ“)’t"‘h!soll}lf')?o-ee‘:'lﬂs is independently
-methyl )i rwéa?ehl Bk }Hy) RREROR!2, &’4@@0‘3”1 umwwﬁdbn-ammh)zmw each

benzam di n car box

“methyl ) i 45 BrbRersioliy pHiass of S T s I BRE? o fCToMNIR12R™2; sach R12

| uor opyr i cind- Fﬂﬁy& s pérdenav RiydhoBen or alkyl; R'* is an alkylene or alkylidene chain; and

4- hydr oxy- k&lz nmet hoxycar bonyl et hyl )t hi 0- 6- ( 3- 1]

-met hyl )i é%B'I "2V Y phenoxy- 3, 5-difl uoropyridin-2-yl)oxy] benzam di ne;
4- hydrasxy - 3- [ ( Hf(1Bisnebhiasy cbedropoungs ofhe niore pleférmde@ngdngs bre those

-methyl)i rgege%%éjd 4r8m the group consisting of:
4-hydroxy-3-{{4-{ methoxycarbonylmethyi)thio-B-(:i-(1 -methvyllimidazolin-2-yl)phenoxy-
3,5-difluoropyridin- 2-yl}oxylbenzamidine;
4-hydroxy-3-{(4-(carboxymethyl)thio-6-(3-(1-methyllimidazolin-2-yl)phenoxy-
25 3,5-difluoropyridin-2-yl)oxylbenzamidine; '
4-hydroxy-3-[{4-|2-methoxycarbonylethyl!}thio-6-(3- (1-methyl)1mtdazohn— -yl)phenoxy-
3,5-diflucropyridin-2-yloxylbenzamidine;
4-hydroxy-3-[{4-(3-methoxycarbonylprop-1-ylithio-6-(3-{1-methyl)imidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-ylloxylbenzamidine;
30 4-hydroxy-3-[{4-(ethoxycarbonyimethyl)thio-6-(3-(1-methyl)imidazolin-2-yl)phenoxy-
3,5-difluoropyridin-2-ylloxylbenzamidine;
4-hydroxy-3-[{4-{3-carboxy-3-aminoprop-1-yl}thio-8-(3-(1-methyllimidazolin-
2-yl)phenoxy-3,5-diflucropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-[(4-{1-carbaxy-2-aminoethyl)thio-6-(3-(1-methyl)imidazolin-2-yl)phenoxy-



/_I
2-yl ) phenoxy-3 , 5-di fluoropyridin-2-yl)oxyl benzam di ne; 30
4- hydr oxy-3-[ (4- (et hoxycar bonyl nethyl])thio-6-(3-(1
-nmet hyl )i m dazol i n-2-yl ) phenoxy- 3, 5-difluoropyridin-2-yl)oxy]benzam di ne;
4- hydr oxy- 3-[ (4- (3-carboxy-3-am noprop-1 -yl)thio-6-(3-( 1
- et hyl ) i m WeAsI5547 2-yl ) phenoxy- 3, 5-di f | uor opyri di n- 2- yl ) B&EFEARANI di ne;
4- hydr oxy-3-4(4-(1 -carboxy- 2- anlnoethybgthlo 6-(3- (1
-met hyl )i m dazol i n- 2-yl ) phenoxy- [ 15547
PCT/ EP97/ 05231 -20- 3, 5-difluoropyridin-2-yl)oxy] benzam di ne;

4- hydr oxy- 3- (( %;%- dﬂﬂunﬂ;dvﬂamcza{:smwem?arﬁeaheoet hyl)thio-6-(3-( 1
-met hyl )i m dazol i n- di fl uoropyridin-2-yl oxy]benzam di ne;

4- hydr oxy- Ah Yr{rg{xx(-g {8 HO%&%:'WVI %a@mOﬁwngp- -(3- (1—methy¥hm|dazoim-
-5ylj) ]'E Ihl 0- 6- ( 3- ((jzlylﬁimhbw 3J5£ﬂ|ﬁﬁi’6{b\)rﬂm-5yl)oxy]benzam@1dé| ) phenoxy- 3,
i fluoro in an
2 hydr oxy-Ebyarof 3T SRR P BoproRy -yithiost £ {13mpthyimicazolin-
-nmet hyls) i m dazcﬂ-ylrpheaow]-it,ﬁk&ﬁm«wﬁmﬁ»ﬂwﬂb%&np&mldﬁm 2-yl ) oxy] benzam di ne;

4rr2¥g;/loi(?/n? 8%§8¥\f-ﬁ-[§ta{;?3a6%§w9§am| 5‘) 11?’ \?ﬁ%’r%g‘@' - EeHwh "W?%’)Z?] benzani di ne;

10 4- hydr oxy-Byl{:(hén(»ﬂy S}dflmomvdyez-wb)yyﬂﬁumarﬁrd(rﬁ- (1

AT TR S Mo BB Jomeb S BAI A SR g e o ne

-met hyl ) i m daz @, 5difluopipyp derﬂaxljokaiensarddinleuoropyrl di n- 2-yl ) oxyl benzam di ne;
4- hydrw(y @E{'c‘réxyf-g'[(@ﬁbfé%gw%}’(l/gthgl')tﬂlo% 33(1 r(ul,‘jl'sy Jo)illl rﬂgﬁa‘ldxg 2-yl

)phenox enza
4- hydr oxy- 3- ((4145-ﬂlf'UPTORYF'QWeZwy‘I)Oxylbené%ﬂ’"ﬁmyrret hyl ]thl 0-6-(3-(1

- met hyl - - J b di
Ayl oy 5 “?J‘B*f S A A E

-met hyl )i m dazcﬁ ﬁf‘@f%W'EWe?TMWV@%‘Z%WW"Gor opyri di n-2-yl ) oxy] benzani di ne;
20 4- hy di-BydroRy-6(h- (ﬁc&aémﬂw)ana-mmqmafh\)mrhidez&m(ﬁyniph%noxy-

and 41 h?‘oii‘z%' bt S BRSBTS oot hyl )t hi ot b (3 (1
- et hyl) i na-egdroky-8-1(42¢1y | Hiphenyxtycaboxynttithyikidio-@GBr (i chethlignidaaulin-benzani di ne.
O these conpo _ﬁ@ tnhe A0S Liabs gf er ivﬁg- ﬁO oeund I 4 hydr oxy-3- ((4- 25
(et hoxycar bon;#] NROPYF - BT POy VO ’hﬂ’a'ak 1% n-2-yl)~ phenoxy- 3
, 5-di fl uor@pydriogly"-ﬁ-[(lt-n,1-dimethyl-z-carboxy-2~am|noethyi)th‘o -6-{3-{1-methyl}imidazolin-
2-yl}phenoxy-3,5-difluoropyridin-2-yl)oxylbenzamidine;
20  4-hydroxy-3-{{4-{2-carboxy-2-aminoethyl}thio-6-{3-{1-methyl)limidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-yl)oxylbenzamidine; and _
4-hydroxy-3-[{4-{2-ethoxycarbonyl-2-aminoethyl)thio-6-{3-{1-methyl)imidazolin-
2-ylphenoxy-3,b-diflucropyridin-2-ylloxylbenzamidine.
Of these compounds, the most preferred compound is 4-hydroxy-3-[{4-
25 (methoxycarbonylmethyl)thio-6-(3-(1-methyl}limidazolin-2-yi)phenoxy-3,5-difluoropyridin-
2-ylloxylbenzamidine.
Another preferred subgroup of the above-identified group is that subgroup of
compounds wherein A is -N=; 2! and Z2 are independently -O-, -OCH,- or -S{0),,
{where n is O to 2); R and R* are each independently hydrogen, halo, alkyl, or -OR"Z;
30 R2is -C(NH)NH,, -C{NH)N{H)CIO)R'2, or -C(NH)N(H)S(O)ZR‘S; R? is ureido, guanidino,
-OR'2, -CINHINH ,, -C{OIN(R'2)R13, -N(R'3)R"3, (1,2)-tetrahydropyrimidiny! {optionally
substituted by alkyl), (1,2)-imidazolyf {optionally substituted by alkyl], or
{ 1,2)-imidazolinyl {optionally substituted by alkyl); R® and R® are independently
hydrogen, halo, alkyl, or haloalkyl; R” is -S{0)-(C(R'%)(R'3)) -R® (where n is O to 2 and



/_I'
2-yl ) oxyl benzam di ne. Another preferred subgroup of the above-identified
group is that subgroup of conpounds wherein Ais -N=; Zerr] and Zerr]
are independently -0-, -OCH err]- or -S(Of[err] (wherenis O0to 2); Rerr]
and Rlerr] are each |ndependently hydr ogen, hal o, alkyl, or -OR12; 30

Rlerr] is -WaM#IsEerr], - C(NH N(H) C(O)Rlerr], or - C(NH) N( H BYRTamiRierr];
Rl err] is ureido, guanidl no, -ORlerr], QQNH)NH[err] C(O
N(R[err])R[err],-N(R[err])R[er],(1[err],)-tetrahydropyrim'dinyl (optionally
substituted by alkyl), (1,2)-imdazolyl (optionally substituted by

al kyl'),or g4, (?)aA)deaZéﬂd(de‘(ZCb‘?t-C@ﬁH‘?)Fﬁ'bééchtﬂ’?%dW3@4 iﬁ%aendgﬂtﬁf r] and

Rlerr] are |ndependentl hydr oge hal o al oal kyl ;" Rlerr] is
-S(O [ er r]'vdreger; a7 %WPM‘? %Pﬁ]'turq%w Ta'?mm&\f'ehwr?@ @"toefv,zara%exv WO
95231 15547  amino, dialkylamino, manoalkylamino, nitro, carboxy, alkoxycarbonyl E’Wogg’r]%“ﬁ52ﬁl

- is Rl err err eac
R[errio and“?if?%"?\'}a'?'gL??ﬁé‘&'BLrﬂié%‘%“Q%ﬂ?%%@W“ aTcé";? ky WP”?'%!WPBW&W?Y
subst i : Lwlt erthid))allia)| iy, Bldrgky, dINaay0xbalikyR lakioro/ ,duﬂkﬁérkmxymoﬁ&lk\ﬂamﬂbﬁh&%' am no,
monoal kyl ami

tro, car al koxycar bo am noc rbony
monoal kyl affi" ?1?3%1?{5‘% arbofly P@f‘ﬁ??f?f%"%8&°§'PB’8%’§1"}"°"8¢°B al"kyl (optional Iy
substi t ut e:ﬂalbwlaﬁmochmbavn :R‘l?yé alkl; wity) (dpyidma)bns,ubaﬂntkimdyby hale) i, hvalraxyp,
di al kyl am Jple

aI kyI tr.o, carbpx xycar bony
ami nocar bonyi, xy' n(?étlyk rﬁgl‘r‘ﬁ ﬁgicgla i3y mongs H‘X"\"f? "érf%l SR Rl Pyvearkeny o
al klylk ar wmnoo@rb?erg‘milhmaem?z di:a!ialkyiaamhgiarbmwdr ogyralkal loprignally
ara bithisk! ARG, TRAARL kUL AR B! 4 B0, HkHENIHo
al koxycar b%lrr%{@te saocar Rocarbony!”
di al kyl ani morealkvanginy, nitre. aarhomla“(oesmarbmw Iaymm@:arbwbst ituted by hal o,
al kyl, ar y.#mnéyméwocabwyor ‘ﬁénwn&wmﬁmm afl ﬁhk)el a':tmon& bmc?ﬁédswé am no,

nitro, carboxy, alkoxycar bonyl , am nocar bonyl , nonoal Kyl am nocar boni
di al kyl am ‘Fﬂﬁ’é‘bﬁvﬁﬂqu SYSAef SRIBINIAG Homphir 15 sarbopatems wiqh may Be pagdiply P"c

ring Syst e QANAitBd B afofrilc BwherekbteaRAR aa&@a&‘mec&btmmm&ame&& b |y or
fully saturated or aromatic, wherein the carbon tional |y

oxi di Z¥d atyferein the gaghocyeficing ysians isRubstitutgd Ry é9‘sat ve‘l %’p&bé‘f"ﬁ?"ﬁtpe'a %y
- (C( R err ] go(Fbsd R} js] dfinkd Bb@ré).] 4ntihie loptighallp sQbstiturdd awdauR{n edryll ataydef i ned

b |
By oxy, o APt Balpalosys HauRy, e <R, RO,
;)PI('[RL??]SL‘EE;-?E?NRUO@W err], gr -C(ON(R[err])Rerr]. A preferred ;I[ fo]
and Z[err] are /gg eﬁe %_?Sla% 9tst§115 JubgﬁnBQéJBw%% cwgggg%}néu.inﬁs ﬁafwwerelT ?A |s -N=

- C( NH)20H[ eZ} gnd B ererfoth sO¢; R'23 hv@pgahymoma&r%qsdcwnmmpa? énal |y
substituteq yteﬁ'}:chJr%py Hdu?%l &lw'sxi,stﬁ&ea 39%&){ (# ?gma AlyP pQ,xnaiyky' ).

or (1,2)-imdazo substitute err
substituted by alkyl), or (1 2)-|m|dazol|nyl {optionally substltuted by alkyi};

hydrogen; R® and R® are each halo; R is -5(0),-(C(R'2)(R'3)},-R1® (where nis 0 to 2
and p is 0); R'? is -C(O)OR'2 or -C{O)N(R'?)R?3; each R'2 and R'3 is independently
25 hydrogen, alkyl, or aralkyl; R'6 is a carbocyclic ring system selected from the group
consisting of cyclopentyl, cyclohexyl, cyclobutyl, and phenyl, and wherein the ring
system is substituted by -(C(I’t12)(R13))p-l=l11 {where p is O to 2 and R} is defined
above), and is optionally substituted by halo, or -C(O)N{R'?)R'3.
A preferred subclass of this class is that subclass of compounds wherein R? is
30 hydrogen, hydroxy or benzyloxy; R3 is 1-methylimidazolin-2-yl; and R® and R€ are both
fluoro,
Of this subclass the more preferred compounds are selected from the group
consisting of:
4-hydroxy-3-1(4-(2-methoxycarbonylphenyl)thio-6-(3-{ 1-methyl)imidazolin-2-yhiphenoxy-



/,__I :

hydrogen; R err] and R err] are each halo; Rerr] is
-S(Oferr]-(C(Rerr])(Rerr])) [err]-Rerr] (wherenis O0to 2 and pis 0);
Rlerr] is C(OORerr] or —-CCONRerr])R err];each Rerr] and Rerr] is

i ndependent |y 25 hydr ogen, al kyl, or aralkyl; R err] is a carbocyclic
ring systenvex8ss543d fromthe group consisting of cycl openPGIEPEPESbhexyl
cycl obutyl, and phenyl, and wherein the ébng systemis substituted by
(C(R[err])(R[err])) [err] Rlerr] (where™p is 0 to 2 and R11 is defined
above), and is optionally substituted by halo or -C(ONRerr])Rerr]. A

preferred subcl @%dﬁﬁoﬁdﬁyﬁd,ﬁ mﬁx{:ﬁeﬁiﬁﬁrmﬁé‘bd ass of conpounds wherein
Rlerr] is 30 hydr ogen, dr oX benz

Is 1
-net hyl i mi dasireRy:-3-{ (2’%HEPXRP@'W]N%§ (Wbme}hvar@%@]t“h-zﬂﬂmbpmxvd this

subcl ass the noreg. grfﬁgﬁrppﬁgtnwmmgﬁzaa{@n@el ected fromthe group
consi sting of: 4- hé/dro [ (4-(2- et ho‘y%car bonyl henyl )t hi 0-6-13-( 1

-met hyl )i i XYR3 ﬁﬁ?)qgwgmlgpnvlﬁ -clloraphen ¥ithio-6-(3-(1-methyl)imidazolin-
PCT/ EP9®/ 05231 2281phdnéxy oPERHLIAL Dy iRy |beAXarliBiaez ani di ne;

4- hydr oxy- 3- t hi o-

oty 3 S iﬁyr%dﬁ%g [‘%r)myar@nar-# FRbrBpyMIEine 194 yestyyoRsEetnoi ne:
4- hyﬂr f);<y 3d[ ( 426 pashaaed, 6 aifiudromriaint DyirixyRRYEInibIne; 6- (3- ( 1

-met hyl )i mdaz

2751 ) Bheno 5 R Rei3ragipe oo g Yo ) PR Hiidezoln-2-yiohenoxy-

4- hydr oxy- 3-[ (43(&-ddm:rmplq;1dnam-vimmbmnymdrﬂe,chI orophenyl)thio-6-(3-( 1

- et hyl, L m | ).0h /| - 2- enzam di ne;
4- hydr géy ﬁw&%\}b ém()r%o%@r % in c’a?tgﬂ%yl{phe 3}i)89¥ 5 ? (T methI rm|d>ézo in-

-met hyl )i m dazol2|-\r\lp2eW&Vp?rém;oromdlﬂ-ﬁvﬂdmmeomrdtﬂbn 2-yl ) oxyl benzani di ne;
10 4- hydr, ( Ty > .

-nmet hyl )i mﬂﬁz})zﬁeﬁy[ﬁ# 1o (%—(? ‘%ﬁ;&%@‘gﬂ %ﬁgﬁtp TBLB(’)PSQ?B ?%r%h ng&)az %)EQ/I‘ )Bé?]nf A di ne;
4- hydr oxy- 3-[ (43(&d(@nm~n@n32eylwv9bphm¢|pq hi 0-6-(3-( 1

-nmet hyl )i mﬂr%%kyﬂs 4)!r|4)(@lb?ﬁk92§,¥arb§n gr')JrJeHﬂftﬁﬁyé lSthmZﬂ\%gl}rﬁééélopr?nzam di ne;
4- hydroxy 3-((4-(4-(2-ethoxycar on enyl)

- et hy!'Bi ni d azolzr\ﬂlp gnaxy-3,5- drﬂuoropyndm-z-yl)oxy]benzamrdme

2-yl) phenowm&r&cydﬂrme.r&wcﬁdysmwawd )sqz-yi be&gam.da,rwn-zéyrmeﬁ&&y 3-[
(4-(4-car boxyph%ng/ th| 0- 6 é é‘ @nY % zol i n- 2-yl ) phenoxy- 3,

5-di | uor opyr i dicr2-SFes °c5’>‘(W' i Eﬂ’fY’(ﬁ’F’H idf

4- hydr oxy- &ﬁ(ﬁo&%%@@ﬁﬁ%%ﬁhﬂbﬁéﬁﬂl)ﬁ&ﬁ%-@ -ndthyliimidazolin-2-yllphenoxy-
-methyl)im dazoI3|'é‘l_a‘%l-ugIrc?peﬁgn%%oxyrbengr;‘éluor opyridi n-2-yl)oxy] benzam di ne.

20 Of these compounds, the most preferred compound is 4-hydroxy-3-{{4-(2-
methoxycarbonylphenyljthio-6-(3-(1-methyl)imidazolin-2-yl)jphenoxy-3,5-difluoropyridin-
2-yl)oxylbenzamidine. )

Another preferred subgroup of the group of compounds described above is that
subgroup of compounds wherein A is -N=; Z! and 22 are each -O, -S or -OCH,; R and

26  R* are independently hydrogen, halo, alkyl or -OR'2; R? is -C(NH}NH ,

-CINHIN{H)C(O)R2, or -C(NH)N(H)S{O),R'S; R3 is ureido, guanidino, -OR"Z, -C(NH)NH.,,
-CIOIN(R'YR'3, .N(RTYR 3, (1,2)-tetrahydropyrimidinyl (optionally substituted by alkyl),
{1,2)-imidazoly! (optionally substituted by alkyl), or {1,2}-imidazolinyl {optionally

substituted by alkyl); RS and RE are independently hydrogen, halo, alkyf, or haloalkyi; R’

30 s -5{0)-IC(R'2){R13)),-R"® {where nis 0 to 2 and p is O to 4); R is -C(OJOR*Z or
-CIO)N{R'3)R'3; each R'2 and R'3 is independently hydrogen, alkyl, aryl (optionally
substituted by halo, alkyl, hydroxy, alkoxy, aralkoxy, amino, dialkylamino,
monoalkylamino, nitro, carboxy, alkoxycarbonyl, aminocarbonyl,

monoalkylaminocarbonyl, or dialkylaminocarbonyl), or aralkyl {optionally substituted by



20 . O these conpounds, the nost preferred conmpound is
4- hydr oxy-3-[ (4-(2- nethoxycarbonyl phenyt)thio-6-(3-(1.
-nmet hyl )i m dazol i n-2-yl ) phenoxy- 3, 5-di fl uor opyri di n- 2-yl)oxyl benzam di ne.

Anot her preferred subgroup of the group of conpounds descrl%ﬁ?’@?@ eis
t hat subgr 8UPpsASSGonpounds wherein Ais -N=; Zerr] and Z & each -0,

-Sor -OCH err]; Rerr] and 25 R4 are |3ndependent | y hydrogen, hal o, alkyl
or -ORerr]; Rerr] is -C(NH)NHerr], -C(NH)N(H)C(OR[err], or
-C(NH)N(H) S(O [err]Rerr]; Rerr] is ureido, guanidino,

g[O)eF\“?[ @M@Nﬂ[r’ﬁw })ydroxy, alkoxy, aralkyl, amino, dlalkylz;mltno rrl]'aogoalkylammoa mtroI

err rr r et rahydr opyrim din

(optional I§P é kP!ﬁY“@gL £%9?‘§J'Q%?ﬂ‘lq°%&ﬁ? CS‘/‘P'b("B% |°6ﬁ¥1l ly subgt i tuted
by al kyl )ddnﬁlkylgﬁn;rﬁ)catbﬁhﬂazlﬂﬁlmylky(, apt |(mahéw s:mﬁ&futetdlmsedalbyalawkwarbxWS and
R6 ar n enden ro or hal oa
- 5( ?)) ‘[aelr r] %F aﬁ“r‘%‘}’ ( ﬁr‘é‘i"??f kyE{“é‘?"r ]’%’Wﬁé‘?’@"‘ﬁ“‘i §“6°'t°8¥*§”‘é(noa 'b°’ﬁ"§a'§°'ty& 4y
R[Srr] Eds arﬁi@&l}éﬁﬁ@mﬂx:}nomalkﬂrﬁ)}wbﬁd@m]c)rlqa&kyie]mleacmb&[y@r f aruﬂwiRF]cm:tmﬂmlnylsk I
ndependen S alo, a :
| naep {LL el Qgﬁ%b S‘lkWL: A4 prgf EIH)&]%HHYVI AHRRb! {Lg{kgﬂnﬁ‘){ y

hydr oxy, OXY, oxy, am no nonoal m no,” nitro,

car boxy, MHm@bdﬂmmnyhltroamrhgmrﬂﬂmyd:arbmh(mﬂ"kwaammbc arbonyl, or

di al kyl am | 6id by.: [ 15547
PCT) b0/ GBTIE I inpoorBim; & fakytb Aot ABwY aRU B I Hhllo Ty or HEYeHE

di al kyl am meroml@amewvamnmgontmm rom @r@ob@rtnamkcwy@andgwg carbon and 1

am nocqy bojyi hem%\-r,&y AP AN IRV en, Qi\idih%'nﬁkhﬁﬂﬂ é’tgﬁér RpR¥din theRL €T T] IS
al kyl, aryl (optionally substituted hydr oxy, al koxy,

ar al koxy, ¢ATPRb NitReeN|andu fHb atomsHaY Ksl PREANaLY OHFFP% anféa\fmsy the
al koxycar bgdtydocydic nr@nay@%aﬁmruel partiBNg Qb sARdraRaa: ResiHatic Ad is

di al kyl am nocar bonyl ) a I on htuted by hal o, alkyl,
aryl, hydr3ggtt “é?%% y‘t"gzgﬁqkﬂ k'é(hrﬁg’ﬁ%m RS, aé&i//f' Hgi{;l‘ 'ﬁ%ﬁﬁ‘épl&‘?%‘?ﬁ A isnitro,
gar F(lzxy, a&dtmﬁyﬁl;,aﬁthﬁﬁwted ayrialkgt annpaglkyl, mamldfybaamammfybaabﬁ halBikyl, .
i al ky m rbo ; 43S , - s.Lhgyclic heterocyclic
ri ng s ?% rﬁY%f x‘frg' 3 or 1(3()%%%: %%QF@R:H | udi ng carbon and 1 10
4 het er o at om;trea‘edratblasis &t thim suibgrang dsnthad xlage nf esrdpaunds wheaéiodsis -MBer ei n
”‘e car bon, IEAC{EQQree%ﬂgO?H:{] “fﬁ {%rﬁsor”éﬁ1b%299té(ﬂ?1@hnlé (jsdi zed and

wherein the er oc rt1a fuII saturated or
aromatic aﬁd2)rtstrslumtwn!ytfmléidvlb(ppt'ﬁr@'R[Sebﬂ]tW(eR[bera*ﬁV)’) [bZWﬂlﬁ@M Jortiahallye p i s

0 to 4 and JEH.&&H( *%u&ﬁ bm%ammé%nnyﬁmnme&Lbﬁﬂ@éaybrfabﬁ{ 'ﬁ%e(keby

al kyl , ary? ara r.al kox

nal oal Koxyaretepeh bap; R i AIGLI SR 2R Dl ytorpien s oo 2 epeprig Rerd A RGier | A
pr eferred gigfsr'@fort. bt@m@mmaadrsatm RR3$ hdebertieRIAP HSIS g ¥ &liI8A, Tbr A 1S

aralkyl; R'% is a heterocyclic ring system selected from the group consisting of pyridinyl,
imidazolyl, triazinyl, tetrazolyl, and pyrimidinyl, and wherein the heterocyclic ring
system is optionally substituted by hydroxy, -N(R'2)R'3, or -C(O)OR12,

25 A preferred subclass of this class is that subclass of compounds wherein R is
hydrogen, hydroxy or benzyloxy; R? is 1-methylimidazolin-2-yl; and R® and R® are both
fluoro.

Of this subclass of compounds, the more preferred compounds are selected from
the group consisting of: .
30 4-hydroxy-3-[{4-{5-carboxypyridin-2-yl}thio-6-(3-{1-methyl)imidazolin-2~yl)}phenoxy-
3,5-difluoropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-[(4-({5-ethoxycarbonylpyridin-2-ylithio-6-(3-(1-methyl)imidazolin-
2-yllphenoxy-3,5-difluocropyridin-2-yljoxylbenzamidine;
4-hydroxy-3-[{(4-(1-methyl-5-carboxyimidazol-2-yljthio-6-(3-(1-methyllimidazolin-



Z[er] and Z[err] are each -0; Rerr] is hydrogen or -OR12; R2 is

-C(NH)NH err];Rerr] is (1,2)-tetrahydropyrimdinyl (optionally substituted
by alkyl), (1,2)-imdazolyl (optionally substituted by alkyl), or (1
,2)-imdazolinyl (optionally substituted by alkyl); R5 and R6 20 _are each
hal o: R[ er rvoiognsss0) [err]-(Cerr]Rerr]) (Rlerr]))[err]-R ST n is 0
to 2 and pis 0to 4); Rerr] is -C(OOperr]jor -C(ONRerr])Rerr]; each
Rlerr] and Rlerr] is independently hydrogen, alkyl, or aralkyl; Rerr] is a
het erocyclic ring system selected fromthe group consisting of pyridinyl,

i m dazol yl, tri aaippénocxyel,5aitftloydpyridinel-pyuxylbedzamyitineand wherein the
heterocycl r|n ti aII stitut.ed hydr oxy,

N(R[err]) )géhié?a‘%arl%o he é‘bé&lﬂmﬁdaﬂ&b?' ?tﬁgr ed subclass of this
class is that sﬁHG+(&ssetbﬂhmglmﬁZiwl)nhwpw-ﬁ Riilnerppywridiry 21y geylberizphiding;  or
peneyt 0 aBhBolc3 fadeaRldyld al8ael b aridis. AfthoB.£L LB R Gkl 21 @

both fluoro sub the nore preferr conpounds
are sel Bcted fr@er)PhemgWo'iJE'dHMMiﬁﬁg? Woxvmnmupbxy 3-[

(4-(5- car boxypysl o 942{53%)1;{9&% &hsﬁyc%rb%nypﬁbwjtr)akmﬁﬁﬁﬂio!- n-2-yl) phenoxy- 3

, 5-di fl uoropyri di'n- ;a benzam d

A- hydr oxy- 3- 1( 4 5¢(8=(dtaesRyldavdazaln- %-y})plaﬁnﬁxQQByﬁ gifluprepgidine 2yl exylbenzamidine;

- et hyl )i m4d%9$>ly03 (4- (slc\anm?awmam& s?«»thio@rsmyﬁ\hmynm%aaﬁomxyl benzani di ne;

4- hydroxy-3- [ (4-( ne car boxyl m dazol -2-yl)Ythio-6-(3-( 1

-met hyl )i nid azo,zrsfppheno\xé/ §lif @quyndm-Z-yl)oxylbenzamtdlne,

ECE / EP%/ 05‘21[3%20)843 -[(2= (slatm@e%»?ﬁpﬁmﬁtufntmnﬂws-tsﬂ(1nm8r2rwl)?n§1ﬁ]ﬂohmﬂé aEn'Sdi( Ine1
ydr oxy- 3 - nmet hoxyc, y i O-

-net hyl )i ni dazo |WP§e?ﬁ’$VE¥grﬁ’ng"§’V§é%' fY'&ﬁyé’ﬁVﬁrﬁ' e2-yI ) oxyl benzami di ne;

4- hydr oxy- 3efydfexys3- mdnwnﬁmrm&yyrnrﬂldm& Hithiok @133 1-RAethly)infidgzofin{ 3- ( 1

-met hyl )i m dazol

2-yl ) phenoxy- 3, vglp]hf °6%%§ H‘%Pﬁ”!“?ﬁ“)%X%’%bbﬁ?é?ﬁ“ﬂﬁ"ﬁe

4- hydr oxy - F-iyddexy=3-higeldcanyiné-bedthasyyg abobypyrimiding 2yithior §-(8=0l-mathyl) inbila zokin-

6- ( 3-

- m(et h§/l1)}’| i dazol% yrppEe ﬁyb:?fshdéf*uor?ygdm-% Y P’%%?F"?’&'f"r?e'z | ) oxyl benzani di ne;
4- hydr oxy- 13‘='E\(d4°>(‘/53Mr(BdWWNrWﬂbWWWHMZﬂU'@W( 6-(3- (lﬂwﬂimnﬁmid)itqﬁhdazol i n-
2-yl ) pnenoxy-3, 9 fhkwycwrd.mjd;lop%,nwn)mé ?&E?amnmn@e’anéo 4-hydroxy- 3-[
(4-(5-etho carbon yrimdin-2- | O- -nmet hyl )i m dazol i n-

2-y1) pheno&hx@rwﬁﬂﬂd&mgﬁmﬁ edhokyaaRy Hmi i

4- h%/droxy -[ [ 46(i4- (arrhé\ﬂ rﬁnﬁ&arzbmxm»ﬁhénody-a @dlﬂhéfbmmrﬁz(y%bfcy]ﬂ:enzamldme

-me n

hy|2)l m dazol jin- 2-y

d|fluoro ridin-2-yl)oxyl benzam di ne;
The most prefgrred erP }/ on ) Y

8t))(l¥lp0unds of the invention are the following:
4-hydroxy-3-[(4-(2-methoxycarbonylphenyljthio-6-(3-(1-methyl)imidazolin-2-yliphenoxy-
3,5-difluoropyridin-2-yljoxylbenzamidine;
4-hydroxy-3-[{4-(methoxycarbonylmethyl)thio-8-(3-{1-methyllimidazolin-2-yi)phenoxy-
3,5-difluoropyridin-2-yl)oxylbenzamidine; '
25  4-hydroxy-3-{(4-(2-carboxyphenyljthio-6-(3-(1-methyllimidazolin-2-yl)phenoxy-
3,5-difluoropyridin-2-yl}oxylbenzamidine; and
4-hydroxy-3-[{4-{2-carboxymethyl)thio-6-{3-{1-methyl)imidazolin-2-yl) phenoxy-
3,5-difluoropyridin-2-yl)oxylhenzamidine.

Preparation of Compounds of The lnvention

30 As a matter of convenience, the following description of the preparation of the
compounds of the invention is directed to the preparation of compounds of formula (1)
where A is -N=, Z' and Z? are both -O-, R? is -CINH)NH,, and R’ is -S(O} -
(C(R'Z)(Rm)),:,-ﬁ16 where n and p are both O, and R® is phenyl substituted by R'7,



4- hydr oxy- 3-[ (4- (4- am no- 5- et hoxycar bonyl pyri m di n- 2- yI)thlo 6-(3-( 1
-nmethyl)imdazolin- 1 5

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

4- hydr oxy 4- hydr oxy- 5- car boxypyri m di n- 2-yl )t hi o- 6
-nethyl)lnﬁﬂg&ﬂﬂ%ﬁ 2-yi ) phenoxy- 3, 5-di f | uor opyri di n- 2-yI § f%éﬁf%nldlne
and 4- hydroxy- 3-[ (4-(4-hydroxy-5-et hoxygarbonyl pyrim din-2-yl)thio- 6-(3-(
1 -nmethyl)imdazolin-2-yl)phenoxy- 3,

5-di fl uoropyri di n-2-yl ) oxy] benzam di ne. 20 The nost preferred

Zohrrpgunds pheie®! 110 %e defivst sbcvelif ehd Slrh®alyéF the Invention. It is understood,
ydr oxy

th arb h t hi o- 6-
-net hyl )i n“ﬂ'&é‘fﬂ' (ﬁ’agﬁg‘m")g;(% Ong“’ e%%f%f’@&?‘ﬁﬁ?f&? aéeﬁar? QS SAMRAIASHAE di ne;
4- hydr oxy- ﬁm[n(n%-(()rrﬂt)homyavr,hvnymream {1t hiltdis Giso3mnderbtood that in the following

L) TSk AnklBRS Yl g 40 Y SR gg i e

-met hyl§i nﬂehmeﬂ iformiHad arplperroisyibleynby dishéhucsrobinatiahisrediyin)statie bempaumddi ne;
and 4-hydroxy-3-[ (4-(2-carboxymethyl)thio-6-(3-(1

-nmet hyl yi m dazol i n-2-yl ) phenoxy- 3,5 -dif

| uor opyri dAn- 2- l}ﬂepam;@lbeh@amdnm ofmoepdadlalon of Corrpounds of The

| nvention 30 l%ré§ o%fQ??J:Jl&ilaPére%?&}éﬁmo%”&‘f%rrmg ( Whéﬁpe%%? nij-esif 'ta:PJ' on

of the preparatlon
prepar at | oa afe bashpQuftfds &(%NHW and Y isnB@) g (QR{ Q(R'RB,-RA wihete ranold B 1|

are both - ﬂ:ﬂﬁrd‘shé pn&(yi\llsua\ildmea Lyéwd ﬁL&erdﬂ iSag %«%%&Le in the
(C(R[err]) err Rlerr] where n and'p are b 0, henyl
subst i 1@t eguminary et the Inyantiop. and ey dg/prepaned as mustrated below m the Reactlon

PCT/ EP97/ 088Rene, AvnerdRBEe Xt fidepdndentiphaldehnd R RHREERT, RA LRy PUngrgLy of the
I nvention. It is understood, however, that simlar synthetic processes may

be used to W@B%‘Pé%‘tﬁw‘@ﬁh’éémﬂmg He lpyeiona (1), (11), (111),(1V), (V),
(M), and (VIl). It is also understood that in the foll ow ng description,
conbi nations of substituents and/or variables (e.g., Rerr]Jand R err])on
the 5 depicted formul ae are pernissible only if such conbinations result
in stable conpounds. A Preparati on of Conmpounds of Fornula (Ia)
Compounds of fornula (la) are conpounds of formula (11) where Ais -N=, Z1
and are both -0-, Rerr] is -C(NH)NH err],and R err] is
-S(On-(C(Rerr])(Rerr]))-Rerr] where n and p are both 0, and Rerr] is
phenyl substituted by R err],where R err] is as defined above in the 10
Summary of the Invention, and may be prepared as illustrated below in the
Reaction



7
Schene, where each X is independently hal o; and
Rlerr],Rerr],Rerr],Rerr],Rerr] and R err[ are as descri bed above in the
Summary of the invention: WO 98/ 15547

- 26- PCT/ EP97/ 05231 REACTI ON SCHEME [err] WO
98/ 15547 WO 98/15547 -26- PCTpErapofilazsil - 27-
The mercapto conpounds of fornula (B) are commercially avail able, for
exanple from Al drich Chem cal Co., Signma Chemical Co., or 1CN Bi onedicals,
Inc. or may be prepared accordi ng geacTiowseHEmM®W to those skilled in the
art. In addition, other sulfur conpounds of the formula
HS(O[err]-(C(Rerr])(Rerr]))[err]-Ri[err] (where nis O and mis 1 to 5
4) or the formula HS(On-(C(Rerrdp (R err])[err]-Rerr](where nis 0 and p
is 0 to 4) wheg(e egch 3[err] Rlefr],Rlerr],Rlerr],and Rierr] are defined
above in the Sl thelnv NONn, are al so ¢ Yy available, for
exanple, frém Al I’lc Chent-cal Maybr i ege—€o. , hd Jannseqpcfo., or may
be prepared age @ net hod own to t hose et he art, and may
be simlarly used iln the above React'i'on Schene in pl ade of the corrpound 10

of formula (B) to froduce the corresponding conmpounds Sing ion where R7 is
-S(Oferr]- (C(R[err&)(R[err]))[err -Rlerr] (where nis l@ Ris 1 to 4)
or -S(O[err]-(C(RPerr])(Rerr]))XPerr]-Rerr] (where n iSxg-and p is 0 to
4) where each Rerr],Rerr],Rerr],Rerr],Rerrjand R err] are defined
above in the Summary of the | nvention. The conmpounds of formula (A), (D),
and (F) are commercially available, for exanple, from Al drich Chem cal Co.,
or may be prepared 15 according to nethods known to those skilled in the
art. In general, the conpainds of formul af{(la) are prepared by first

treatlngacorrpound of for (A) with aXdape drmula (B) in an
aprotic sol ¥ent, (Cdr txanp ) ‘;enﬁe 03 a bage) for exanple,
triethyl am ne, at -200C to err] C pref gnt tenperature, for
about 20 to 40 hours. The 5orrpound of 20%Cfor rrul a ( |s then isol ated from
the reaction m xture by stagq;’ilxrd t echni ques, such a \'_ctlon filtration
and in vacuo renoval of sol The resul ting corrpou g'drmula (C) in
an aprotic solvent, for exanple, acetonitrile, is treated with an equi nol ar
anount of a conpound of fornmula (D) in the
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o - OO0
- R4 NC R® R?
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R‘\

R\ 0 N 0 R
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N R RS
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presence of a base, for exanple, cesium carbonate, at tenperatures between
about 25 20[err] C and 120[err]C, preferably at anmbient tenperature, for a
period of time sufficient to conplete the desired reaction as nonitored by

thin layer chronmat ography (TLC). The conpound of formula (
i solat ed fr ¥ PHB54%eacti on mi xture by standard isolation té% #Lpégﬂ such

as extraction, in vacuo renoval of solvepy; and flash chromatography. The
conmpound of for mul a (E1 in an aprotic solvent, for exanple, DVMBO, is then
30 treated with an equi nol ar amobunt of a conmpound of fornmula (F) in the

presence of a bapg mfeﬂfapﬁé’é’fﬁﬂ)&ndQ%ﬁ&ﬁ?u@ﬂ?@%&nm@ﬂcdl?@ﬁfaﬁwE&Sexbﬁn_blﬁeen
Cime st 1| cltamABGen EapmsaLCon S FPatic et PO PBiegicaiping: of Bp¥ BBout 13
hours. The prpsieditcsididgltoamethodknddn tOtos®iskiléd hetrrpertatmraedmad éther
(Q:g/m:iggzg of fl&lr compourcmas ofsth qgrrr]ndlésﬂls%)echﬁrsﬂmé)r'qﬂﬁ?%e:g%%%b }L;id%%hto 28-
t hrough st anrer theifoohuls ei$(0RBR FURES) RIEHWhereaxisratd pis O ito 4y adiee éaenoval
o S0l vert: ROl RStk oL IR O e lhteq FaS.eTRIROS TRl SERTHASh, 418 aius

di ssolved in ‘a ou% kaholS pre fer3 RaRarY an

‘m ner al f?m dqmmeeﬁaélyadylayawﬁlfpr e:sarmleteﬁbm @Idrh:da Gremitsl Go. Maybrisige C.,peedi 0od of
time su i ci) | o X i ni ng
the roacti otEeh Sy 2 ey bF bighh AShRuaointdifes Mol &bl s the
conpl et e, tha, anshoay de sireitasly| used ins thel ahgve fgactinn Fahgoeiio nlage of tke ¢ampdundwed

L0 a1 g o Bl 57 DBEALLK iSRS o G AEGS

pref era SO vent 1s renoved In va

et g T DU R (PO T 1 o A S dr 603 ok SGhaICIRTOIR e Bl abl y
et hanol , angyhdien .gbe@floe;si.svn E&4ﬁﬂh¥.@r&uﬁ RENFM gAY (m‘as)v%tsna RMDglteriheés from

bet ween anbi ent tenperature and about 1000C fr om ‘about about 48 hours,
preferably aeovegpibe Syomasyaf the Inveiep: Jhssgmpoundssofl ferﬁwarﬂﬁl dP)-ra8A {E) age

(1 a)h IS thea?mmlr@ém,da\ianm tbeeiéiﬁﬂéJmnmm']Edhr@l\dwcﬂWgﬁﬁﬂav fs@babb@a 1

t echni ques, for exa vacuo re sol vent and purification by
hi gh pef?Por ﬁﬁ‘f?é‘é'”?ltn%feah%‘i'? rb*é’r‘&ﬂ @Led Wi ¥E)  Alternatively, instead
of treating the rregedetal,rugeroempdw&isadﬁomgnmm(lla) anerpjebawsmaﬁmmieatu(ug;as) t he
resulting residue

H20R12 t
ford the EBPPRTBORCIoT T R AR L e A o iie B i 8F apRigofieht 52 10
- C( NH) N( H) Orkamplp, BBISO, in the presergdiadf iadvase clonpeample, tiethytamrine, aat( 203‘& td) may

be treated %der prqetfél'gg@ Qambient temperature, for about 20 to 40 hours. The compound of
20 formula (C) is then isolated from the reaction mixture by standard techniques, such as
extraction, fiitration and /in vacuo removal of solvent. ,

The resulting compound of formula (C) in an aprotic solvent, for example,
acetonitrile, is treated with an equimolar amount of a compound of formula (D} in the
presence of a base, for example, cesium carbonate, at temperatures between about

25 20°C and 120°C, preferably at ambient temperature, for a period of time sufficient to
complete the desired reaction as monitored by thin layer chromatography (TLC). The
compound of formula {E) is then isolated from the reaction mixture by standard isolation
techniques, such as extraction, /in vacuo removal of solvent, and flash chromatography.

The compound of formula (E} in an aprotic solvent, for example, DMSO, is then

30 treated with an equimolar amount of a compound of formula (F) in the presence of a
base, for example, cesium carbonate, at temperatures between about 20°C and 120°C,
preferably at about 35°C, for a period of time sufficient to complete the desired
reaction, for example, for about 13 hours. The reaction mixture is cooled to ambient

temperature and the compound of formula (G) is then isolated from the reaction mixture



transesterification conditions with an al cohol of the fornula R120H where
R12 is aryl (optionally substituted by hal o, alkyl, hydroxy, alkoxy,

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

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

di al kyl am n‘Uéﬁ?’Eﬁﬂll) to produce conpounds of the 25 inv& A Where RL2
Is optionally substituted aryl. Conpoundagof fornula (la) wherein Rerr]is
-C(NH)NH err]Jor-C(NH)N(H)OR[ err] are produced fromthe correspondi ng cyano
conmpounds in a simlar manner as that described above for conpound of

f or mul a ( Gthrouigh atkohdardoisolatednpchmaiesp$udhaasnaxtaction )in wiaarceiemoval of solvent,

Rerr], R[err r err],Rerr],Rerr],or 30 Rl err] contains a
-C(O N( Rl ery ) ﬁc;‘idﬂtgéjabh{{[ a C( O OR err] group (where each R err]or
Rlerr] is indepdhdeatippuad ki formelst (G irdissphesdlis ntanhedrous glkaoo!, pptaramal | y

substi tut e%tﬁ{n%‘ k&/\h)thgﬁxgﬁ\ﬁi ﬂ}édﬁmmeyﬁ %gidu&\%ﬁé’ralﬁg'}-@l Gs Q88SH {d RBSohBioR o6 gare

correspondl ng COI’TpOUﬂ € | nvention

Rl err], B eraRerirpaf timepulfieipniodneqrpeata the ariddntd thersolgtiop vyhileanaintainingathe

0 OH
ST U5 S A O T W s AN A
PCT/ EP97/ 03/®8sel isypalédhandathe seactiopruytaryie Ahqweash toupaiihte @ﬂb{p@? temresatwieRndgen,

al kyl, opt Isgnahlbwémﬁztaum YUY, préfe@Blyl FoNabdut 1%metw1@gonaérﬁl.§yl may be
am dat ed under standard am dation conditions to formthe corresF)on i ng

conpounds &EMPYIchR v@cyp and i Fesulkpg regidysyis dispolped jry freshy anhygirors @pkanol,

Rl gr rR][ 18 frﬁréfembuﬂmag& ??Hﬁl’ihhgﬁea@ed Ath)abbydrets sa)rﬁgﬁr(bésl)lc:m%mBMﬂr&t Rger r]

an err ende ro i,ona ubs ut e

STyl or OO EPIYAeE RSP PES TP EALSIP AP 2op LG 1B atBb i Ol AR Pt o

(1'a) wher e gréierably & stsauk SORCend]for Ahaeit 12| houky. eThd cod%mmﬁ!jqf fR[rgIlé Iia) iRfteg ] or

R15 cont ai ns l.tro.grou andar ondi tigns, to

b oduce.  hdeaigieP dterb s REB TR a S aar B EUoT HERF RS 8T Bxagelin

Rlerr], R emclo rdtheval pf sttyentrand defiéication ] lagh perfétirencé Bawd- cﬁ{cmatﬂ:gramw ai ns

an am ng gr(gr( ), Whi ch can be treated with the appropriate al kylating agents
10 acylatrng agents to afford the correspondi ng conpounds of formul a

(I a) where R[er Alterfytively} insifadraf|reagtha the] resyifieg rgsidurjabpyq witRjanhyfroufR13 or

R15 contai %mN(,Bkggsslaqg[reém&ngoxes.dM B{a%relt)&ﬁéa Rhﬁrar&orxmh& gewfoﬁk@;%r ] and

R13 is independentTy rogen , optional substitute

optionally N R ttetaéﬁ"%mﬂ WTGSP@%&%WW qfcf?"ﬁH'%“?’l wherigR 'é further
treated wi t-emiinR@@H@priate acid 15 haI | de, preferably acid chloride, or
with the appropriate acid anhydri %g: ui val entdm&ry ield corrpounds of

the i nvhtion widpaditory eqmpounds o BY Eate Bt is
hydrogen, akdfiébstefifi¢dtnaoniitiond dMitht ant a@bhar yd therfoopila &&bH )wm;abaﬂ# isUngtd
aral kyl. {optionally substituted by halo, alkyl, hydroxy, 'alkoxy,.aralkoxy, amino, dialkylamino,
monoalkylamino, nitro, carboxy, alkoxycarbonyl, aminocarbonyl,
monoalkylaminocarbonyl, or dialkylaminocarbonyl) to produce compounds of the

25 invention where R'2 is optionally substituted aryl.

Compounds of formula (la} wherein RS is -C{NH)NH, or - C(NH)N{H)OR‘Z
produced from the corresponding cyano compounds in a similar manner as that
described above for compound of formula (G).

in addition, compounds of formula {la) wherein R, R, R%, R5, RS, R?, R, or

30 R'® contains a -C(OIN{R'2)R"2 group or a -C(O)OR'2 group (where each R'2 or R'3 is
independently alkyl, optionally substituted aryl or optionally substituted aralkyl) may be
hydrolyzed under acidic conditions to prepare corresponding compounds of the
invention where R, R3, R*, RS, RS, RY, R1", or R'€ contains a -C(O)OH group.

In addition, compounds of formula (la) wherein R?, RS, R*, RS, RS, R?, R'" or R16



Al ternatively, conpounds of forrmula (la) may further be treated with

car banoyl chlorides or their equivalents to yield conpounds of the

i nvention where R2 is 20 -C(NHHN(H C(O OR err] where R err] is described
above in the Summary of the Invention. Alternatively, conmpounds of formula
(la) may beWOWBHS? treated with conpounds of the fornul a FCT/EPIT5231
Rlerr]-S(O[err]-imdazole (where Rlerr].jgs described in the Summary of the
I nvention) in a polar solvent, such as nethyl ene choride, at anbient
tenperature to afford conpounds of the invention where Rerr] is

E IC( ;\IH) N( F%Sﬁdfa)tiiﬁﬁ b]-8{®ORP '93%' wﬂere RYis Aw;egmtan?wl Qb;tioﬁﬂmﬁﬁtgtaf arfyDér(rjml a

a) may be further treat an appr.opri ate err]-substitute
phenyl cér ba?ﬁiPé‘aF s‘éPSBB'ftﬁ‘? a&"mvﬁ/m Tbeﬁ%gﬁ%tggﬂpé?’rfé?%%?@'d%ﬂ?% Ff"b%‘f'c"lft to

ambi ent  t enfpehahe cerredpondiabh @otmpoubds @¢folrouts Sla) phefecR'alBFy Rt RS, MSoRP, HY; or
hours, to rd.conpo iohe i nt i . R is -

CONH) NCH) O ‘;‘ﬁm}w%ggém“‘g’“ ﬁ?mlé‘{c;\é‘?‘{a{el)ﬁ]a%ﬁ;oadﬁ' deBerdently fpTogry

HS( O [ ers ] - ikl Rpmtian)y Bimstitgted @ryl oy oRimally sibstituted arallgl.0 and mis 1 to 4) .
or the fornul a rl- r e ] r » 413 0 and
150 10 4). wndreBh pemibioliar dClnaneE Ry AT R AUIFLRID 4R 2
defi ned aboR¥ ¢amtaine aSitnararopp ahay breredugeshunden staniiard congitibes tseradiie thieace of
h _ : \ e ;

nydr oxy of | onfeepo iy imbBind M HEr A e A e a7
PCT/ EP97/ 05e@taing@n ap)neeieup owhishiqap erirgstest with itheyarprentiste alkylating agensp on

and t hep degh\lifpglfdnaStotifrd 8tk EdtradpditlecdiSounbis 8 FOHRARXYa) WheRERMOR3,
groups. In a dltlgnescqpoygdsﬁﬂ;?forwl a ont al;n an unoxi gj zed

5 : {3,8)5 Whi choc
sul fur at on®mdy/ iR z8d” argaing, NBpPR AT o BB GIOIR) *Heare eeet Bioduce

conpounds  cariy R1NE iependedtily tlydRide s Uaiky) oftioRbily) §ubstifuted 19T 6r Eptichally OF 2) .
The follow n s,f)em fl?gk)grepar ations and exanples are provided as a guide to
assi st in tH#PSH uteq p f the invention, and are not intended as a

limtation on theorapapsalf fomeula iwemby be furier treated with the appropriate acid
thi osal Ty BIES RGP0 B ol B nih e gpergitid By BppfehaBos BB e ey
added pent afd yieitapynrodndect thednwpntidn Whena 87 ig CIBHIN(dEMOIR csheremdt e (2. 5
010 T vl S PR ARG PR P e 0
mL of et hyl Alternatively, compounds of farmula (la) may further be treated with carbamoyl
chlorides or their equivalents to yield compounds of the invention where R2is
20 -CINH)N(H)C{0)OR'2 where R'2 is described above in the Summary of the Invention.
Alternatively, compounds of formula {la) may be further treated with compounds
of the formula R‘S-S(O)z-imidazole {where R'5 is described in the Summary of the
Invention) in a polar solvent, such as methylene choride, at ambient temperature to
afford compounds of the invention where R? is -C(NHIN(H]S{O),R 5.
25 Alternatively, compounds of formula (la} may be further treated with an
appropriately N-R12-substituted phenylcarbamate in a polar solvent, preferably
methylene chioride, at ambient temperature, for about 8 to 24 hours, preferably for
about 12 hours, to afford compounds of the invention where R? is -
C(NHIN(H)C(OIN(H)R'2.
30 In addition, compounds of the formula HS(O) -(C(R%R1%)),-R? {where nis O
and m is 1 to 4) or the formula HS(0)-(C(R'2)(R'3))-R® (where nis 0 and p is O to 4)
where each R%, R'%, R'7, R'2, and R'? are defined above in the Summary of the
Invention which may be used in place of the compound of formula (B) above and which

contain additional reactive hydroxy or amino groups may be treated with the appropriate



acetate. The aqueous | ayer was separated and extracted with another 100 niL
of ethyl acetate. The conbi ned organic extracts were washed with 0.5 M
aqueous KOH solution (100 ni) then brine (100 [err]L), dried over

Merr]SOerr], filtered, and concentrated in vacuo to aff? _g{# 2) (98%

yi el d) of &qu%oxycar bonyl phenyl )t hio-2, 3,5, 6- 20 FLERY F%éyri di ne
as a crystalline solid, NVMR (CDCl[err]) 8¢l (dd, 1), 7.4 ([err], 1), 7.4
(tt, 1), 7.0 (d, 1), 40(5 3) ppm B. In a simlar nmanner, t he

fol | owi ng conpounds of formula (C) are made: 4-(2-carboxyphenyl)thio-2,3, 5

, 6-tetraf | Wy ok Qit%en‘br&t@é‘ﬂ‘ r@)gl’bﬂ'ﬁtphw ol $de@12and then deprotected as desired to
,6-tetrafl UOI’O%I’I di ne; net hoxycar bonyl et hyl ) t hi o- 2, 3,

5, 6- t et r af IPEIEHIE d?%@’drﬂxy(%' ?‘fé'f‘ﬂc%f?ﬂf’ér bonyl prop- .1
-y]) thio-2, 3,5, énbeditiéd,| comipenyds of foemuid- ((aeam-ivhym&m@yluﬁambuba shlfur-atord, 5

y
6tetraf|uoro 3-car - 3-
L1y i o2 eb o P Siihohg sPIoRRE: KRG SUSIR Bo R ROMBRYI FPHITND, 3 5
,6-tetrafl umrmwsuﬂunes((ﬁg where q is 1 or 2).

4- (1- et hoxycar bonyl - 2-am noet hyl )t hi 0- 2,3, 2,.6-tetrafl uoropyri di ne;

4- ( 3- et hoxycar bonyl - 3-am noprop-1 -yl)thio-2,3, 5 ,6-tetraf |uoropyridine;
4- ( 3- car boxy- 3- dime riolmveipg Spegitig pteperafip®s andoexasipiest dre @ravided abi a1guide to

4- (

P

3. a1 bOXUBE PR he ook e il Shd Bl R ARG Pimvar P e 847

CT/ EP97/ 0 di car

6-t et r af | whtpiwealiors; 4- (1 -carboxyet hyl )thi o-2, 3, 5,

etrafl uoropyri d| ne; 4-(2-carboxyet hyl )th| 0-2,3,5,6-tetrafl uoropyr| di ne;
1,1 -diphenyl-1 -carboxymethyl)thio-2, 3 5 , 6 6-tetrafluoropyridine; 5

1 . 10 di et hyl - 2 car boxy- 2- am noé”ﬁﬁ%%ﬁpblt 3,5, 6-tetrafluoropyridine;

2-car boxy- 2- am noet hyl ) t hi o- chmgoﬁﬁsegfrfa,;ﬂm@(@pyrl di ne;
2- et hoxycar bonyl - 2 am noet hyl ) etraf | uoropyri di ne;

6-t

4-(

4- (

4-(

4-(

4- ( 2- ami nocar borfyl - 3-T6H %ﬂ“&fﬂﬂ"e‘?fyp?"lhm @'023'5"/?“6“ thr 29 TEr W rdra DE

4- (2-di met hybaﬁn)rs@mmwaybd&dcﬁurmmmwmé hi.2-g,, 731 Tamol)-and -cesium carbonate

6tetraf|uogc§8é’ glne sant mi . ient ture for 5

4- ( 2- ani nod njgr dﬁ@r‘wl) jrasuitagt MmbRUEe WRS TR, SURT It fgmperature for

4- (2- diywet hmhwnma(p@nmdriytqomwuﬁm 6\ aGuechs K@H sdlutidnl arar DY riLddfreshyl

4- (4-(2- carbo H hen th|o % E‘szag t 3 r e

4 (a- (2- ot HORPART EORIPUTAVIYR i SoPasiind gt PR heihiI00 mp of s
acetate. The combmed organic extracts were washed with 0.5 M aqueous KOH -
solution (100 mL) then brine (100 mL), dried over MgSO,, filtered, and concentrated in
vacuo to afford 1.8 g (98% vield) of 4-{2-methoxycarbonylphenyl}thio-2,3,5,6-

20 tetrafluoropyridine as a crystalline solid, NMR (CDCl3) 8.1 (dd, 1), 7.4 (m, 1), 7.4 (tt,
1), 7.0 {d, 1}, 40(s, 3) ppm.

B. In a similar manner, the following compounds of formula (C) are made:
4-(2-carboxyphenyl)thio-2,3,5,6-tetrafluoropyridine;
4-{carboxymethyl)thio-2,3,5,8-tetrafluoropyridine;

25 4-(2-methoxycarbonylethyl)thio-2,3,5,6-tetraflucropyridine;
4-(3-methoxycarbonyliprop-1 -ylithio-2,3,5,6-tetrafluoropyridine;
4-(ethoxycarbonylmethylithio-2,3,5,6-tetrafluoropyridine;
4-(3-carboxy-3-aminoprop- 1-yljthio-2,3,5,6-tetrafluoropyridine;
4-(1-carboxy-2-aminoethyl)thio-2,3,5,6-tetrafluoropyridine;

30 4-(1-ethoxycarbonyl-2-aminoethylithio-2,3,5,6-tetrafluoropyridine;
4-(3-ethoxycarbonyl-3-aminoprop-1-yi)thio-2,3,5,6-tetrafluoropyridine;
4-(3-carboxy-3-aminoprop-1-ylithio-2,3,5,6-tetrafluoropyridine;
4-(3-carboxyprop-1-y})thio-2,3,5,6-tetrafluoropyridine;



4- (4- carboxyphenyl )thio-2,3,5 ,6-tetrafl uoropyridine; 15

4- (4- et hoxycar bonyl phenyl )thio-2,3, 5,6-tetrafluoropyridine;

4- (5-carboxypyridin-2-yl)thio-2,3, 5, 6-tetrafluoropyridine;

4- (5- et hoxycar bonyl pyridinethio-2,3 ,5 ,6-tetrafl uoropyri dj Ef %éog%

- et hyl - 5- cAY®MWAFF4Ti dazol -2-yl)thio-2,3, 5 ,6-tetrafl uorop? g A-(l
- met hyl - 5- net hoxycar bonyl i m dazol - 2-yl ) tho-2, 3,5, 6-tetrafl uoropyridine;
20 4- (5- hydr oxy- 6- car boxy- 1

,2,4-triazol-3-yl)thio-2,3,5,6-tetrafl uoropyridine;

4- (5- hyd][ loxwﬁzaﬁ&agmmtﬂwﬂvdwz :ﬂ,%,%—tétrbﬂd.aawnd&eyl I);hiho 2,3,5 f
,b6-tetraflu ridin X rim.din-2-y t|0235 6-tetra
| uor opyr i dl%gPB%— 5"%&”893%23?%&#1 @&ﬁﬁpﬁr'cﬂ"‘? ylythio-2,3,5

, 6-t etraf | ugt(Dpanbogyeatbyl)thiof2)3 Snb-texrafluomphddigegyri m di n-2-yl )thio-2,3,5
,6-tetraflu

4- (4-am no- @ﬁﬁd"&hﬁ‘};{ﬁ)oﬁéf’x t#?'ghﬁ)'%syﬁ ?tt%"aﬂufr%pygd'ge‘t etrafl uoropyri di ne;
4- (4-hyds oxly-(Eneﬁnbﬂwy@*)carWWZFarﬁinyéthvmhm-ZS&.G-tﬁrafblbrmmme,opyr| di ne; and

4- (4- hyd 3,5, 6 tetrafl di
o, | PrEPARATT RSP RREGRRaRAy NG, 235 8, rirafypfobl e >, e T Lo P on”

of 4-(2- netmchmmpmlrammﬁmmosz B,566-tqteaflugfopyddiossyri dine (1.8 g, 5.7
mol ) in D'\ﬂﬁ%hdﬁ&@é{ﬂﬁ @éms.%pﬁem@wlzw &fetaﬁaa}gﬁhm (1.3 g, 5.8

mo[ err]) and cesi um car bonat e resultant mxture was
stirred at %%émqthylﬂ@rnoyzrbﬁoﬂr%chlqrnehfmv»mn-a $-tetatiuarepiridine; o anmbi ent

WO 98/ 1fp474-(2- -aminocarbonyiphenyljthio-2,3,5 6-tetraﬂuoropyr|d|ne
PCT/ EP97/ 05231 -32- tenperature and poured into 100 nL of 0.5 M aqueous KC]—I

sol ution anﬁ“%'GW'??EV’B'F‘"@FHSPP"%!E@"X{)@'@ F175 5&6@6‘.@’?%’9%"9%3 separ at ed and
extracted t£e-tambbipdthyipghBnyiRRiod,3,806-tdtaMGobyddite:l acetate. The conbi ned

organi c extr wer e KOH sol.ution (200 nlL), then
brine (200 fZﬁ 'E5h°xm¥€%r‘vg‘v€wp&7f%\8¥fﬁ:}'§g[ @Suﬁgtetgﬂumlof’}'rf "84, and

concentr at ed-M-Banhagymwehpl)tafof-m,Bcﬁ e-tyeafluovepyeling, Recrystallization from

et hyl t aj, e/ hexanes aff e e f. 4-benzyl oxy-3-[ (4-(2-
met hoxy %r b%géyleﬁ}?éﬁfﬁry?wl y'gthl‘)’él I%f Fuor%%‘yr |p8f|)'cr’1'9§' yl ) oxyl benzonitrile, a
conmpound of 44i9canpoayyEdin-2-5)thioi3; B S-terrgfitosddyrid@esol i d: NVR (CDC3) 8.0 (m

1), 7.5 (M 423 sl . (s, 2), 4.0 (s, 3) ppm
4%%ethox§c%b&nqundﬁ?ethlg’ 283 étér teEruLJQr?p\ﬁdéxvc\an ng_compoun ds of formul a
( E) are nadé-{1-methyl- 5-carboxyum|dazol-2-y|)thlo—2 3.5,6-tetrafluoropyridine;

4- Ee?fy: OXY 2.31-bdetnid-mREHRARYYRBSTinldaRbI02- AitRiot2, BId, 6 katPdrRBMIpYHERs,2- Y| ) Oxyl ben
zon! ! ()e 4-{5-hydroxy-6-carboxy-1,2,4-triazol-3-yl)thio-2,3,5,6-tetrafluoropyridine;

4-(5-hydroxy-6-ethoxycarbonyl-1,2,4-triazol-3-yl)thio-2,3,5,6-tetrafluoropyridine;
4-(5-carboxypyrimidin-2-yl)thio-2,3,5, 6-tetrafluoropyridine;
4-(5-ethoxycarbonylpyrimidin-2-yl)thio-2,3,5,6-tetrafluoropyridine;
4-{4-amino-5-carboxypyrimidin-2-yi)thio-2,3,5,6-tetrafluoropyridine;

25 4-{4-amino-5-ethoxycarbonylpyrimidin-2-ylithio-2,3,5,6-tetrafluoropyridine;
4-(4-hydroxy-5-carboxypyrimidin-2-yl}thio-2,3,5,6-tetrafluoropyridine; and
4-(4-hydroxy-5-ethoxycarbonylpyrimidin-2-ylithio-2,3,5, 6-tetrafluoropyridine.

PREPARATION 2
Compounds of formula (E)
30 A. To a solution of 4-{2-methoxycarbonyiphenylithio-2,3,5,6-
tetrafluoropyridine {1.8 g, 5.7 mmol) in DMF {25 mL) was added 2-benzyloxy-5-
cyanophenol (1.3 g, 5.8 mmol) and cesium carbonate (2.2 g, 6.8 mrr)ol). The resultant

mixture was stirred at 40°C for 12 hours. The mixture was then cobled to ambient



4- benzyl oxy-3-[ (4- (car boxynet hyl )thio-3,5

,6-trifluoropyridin-2-yl)oxy] benzonitrile;
4- benzyl oxy- 3- ((4- (2- net hoxycar bonyl ethyl )thio-3,5 ,6-trifluoropyridin-
2-yl)oxy] benzonitrile; 15 4-benzyl oxy-3-[14-(3-nmet hoxycar honyl prop-1
-yl ) thio-3 W8/ES#T i f| uoropyridin- 2-yl)oxyl benzonitrile; ti’c'%‘ 5231
4-benzyl oxy- 3- ((4- (et hoxycarbonyl met hyl )44 0-3,5 ,6-trif
| uoropyri di n-2-yl ) oxy] benzonitrile;
4- benzyl oxy- 3-[ (4- (3-car boxy-3-am noprop- 1 -yl)thio-3,5

, 6-trifl uortémuérbdjré\anapyhr)eaxyﬂobmvzaniov 0.8 M acﬁléous KéHbﬁil’l&WnCBfﬁﬂ od fnft-of 1
-carboxy 2- nlnoeth I %h 0-3,5 6-trifl uor ﬁ S ¥ oxyl benzonitrile;
4- benzyl oxy* ’ffﬁtat %?W%EVBBWF seRapPhge ﬁiﬁ' ??‘ﬁ oWige fyrther with

, 6-trifl uonooynL (ﬂbmong-oyleim/xyéélet‘ez OTHel damisiried organic extracts were washed with

DNy 0cks 3k s RRPAUGASPILRS i, SIS sl He %o o,

4- benzyBox ffiltérelde 4nd Soneentrated-B-vacvmupafqd alyellyw)solid oRchyStalhzatnon from ethyl
,6-trifl

ene SO BBY blied B BRI 5 pegeriny 2.tz
, 6- t ri f | uomugshexydrrbobyiphymytiii}ioSik, briritludropyridin-Dybox/lsagergtrile, 4a @ibmpound of

, 2-di car boy@ﬁ@ B4 Qhite? cry3tadi"doiR AN (BT 80 I oY YRER.O4), Y14 DG 30

4- benzydox
- car boxyet Kyl Bt.Hf 8-(3”5 18- %92 (8] Yorddpim BHppm2- vl ) oxyl benzonitril e;

4- benzyhoxy- 3- [ @4~ ( 21 £25R00%Y fldinbr) by méwﬁf,@owot.mgoamvrﬁmgu@) grerleany] benz

tril b | - 3-
ot S5 i Asearbo b B BucyomysidT B ehoslbancpitile
4- benzyl Oxm-&r{z(fﬁxé 3X4- (’Jearwxvﬁabhwl){mc?-sSasiﬂm%r&yﬁah@ﬂidwmehmr@m% S -

,6-trifluoro

I di
PCT/ EP97/ 0% ZY'%Y'%WH 6‘%‘91%&??[ B?M?‘W'E“WG 8,6-trifluoropyridin-
4- benzyl oxy- 3- [(24y|)(o&y1bahiwﬁtyﬂe2 am noet hyl )thi o-3,5,6-trifluoropyridin-

2-yl b
4- %e%gﬁ%x;nzom 'EE;‘IY ?e[g% %WE’&’F‘M‘&%W"‘@'%1 WOU; 3 BT iosoRyriging - £ yor opyri di
n- 22¢l)\oixglbghiomitriteni tri | e;

4- 6btep|z¥: 8)3?,/0%%;{;?@ %% @J’lﬁqg?&&r? !m%tl‘ﬁlmq% 9@@ %Yﬁ&o‘&bypd% 25yl)oxy]benzomtnle
4- benzyl oxy-Benzyiexy- Q-W-f%GMOWﬁmmeGMQ:W&ﬁ tifiveropylidint o- 3,5 -
, 6-trifluoropyr iZQUlﬁky]benzonitrile; .
20 4-benzyloxy-3-[{4-{1-carboxy-2-aminoethyl)thio-3,5,6-trifluoropyridin-
2-ylloxylbenzonitrile;
4-benzyloxy-3-[(4-(1-ethoxycarbonyl-2-aminoethyl)thio-3,5,6-trifluoropyridin-
2-yl)oxylbenzonitrile;
4-benzyloxy-3-[{4-(3-ethoxycarbonyl-3-aminoprop-1-yhthio-3,5,6-trifluoropyridin-
25 2-yl)oxylbenzonitrile;
4-benzyloxy-3-[{4-(3-carboxy-3-aminoprop-1-yl}thio-3,5 6—tnfluoropyr|d|n-
2-yhoxylbenzonitrile;
4-benzyloxy-3-[{4-{3-carboxyprop-1-yi)thio-3,5,6-trifluoropyridin-2-yl}oxylbenzonitrile;
4-benzyloxy-3-{(4-(1,2-dicarboxyethyl)thio-3,5, 6-triflucropyridin-2-yl)oxylbenzonitrile;
30 4-benzyloxy-3-[{(4-(1-carboxyethyl)thio-3,5,6-trifluoropyridin-2-yt}oxylbenzonitrile;
4-benzyloxy-3-[{4-{2-carboxyethyl)thio-3,5,6-trifluoropyridin-2-yl)oxylbenzonitrile;
4-benzyloxy-3-1{4-{1,1-diphenyl-1-carboxymethyl)thio-3,5,6-trifluoropyridin-
2-ylloxylbenzonitrile;
4-benzyloxy-3-[(4-(1, 1-dimethyl-2-carboxy-2-aminoethyl)thio-3,5 ,6-tr;fluoropyrid in-



i
2-yl )oxy] benzonitrile; 10
4- benzyl oxy- 3-[ (4- (2- am nocar bonyl phenyl )t hi o-3,5, 6-trifl uoropyridin-
2-yl)oxyl benzonitrile; 4-benzyl oxy-3-[(4-
(2-di net hyl am nocar bonyl phenyl )thi o-3, 5,6-trifluoropyridin-
2-yl ) oxy] beWSW{16847| e: ~ 4- benzyl oxy- 3- (4- (4- (2- car boxyet hyl PORERX#5%hi 0- 3, 5
,6-trifluoropyridin- 15 2-yl) os@i] benzonitrile;
4- benzyl oxy- 3- ((4- (4-(2-ethoxycarbonyl et hyl ) phenyl )t hi o-3
,5,6-trifluoropyridin- 2-yl)oxy]benzonitrile;
4- benzyl oxy- 3- [ ( 2-fiéxyibedoritgibenyl )t hi 0-3, 5
,6-trifluor ridin-2-yl )0 engzonitrile: . . -
4-benzytoxy9§¥Tfﬂ9fﬁ§g¥h%§§%%$3g%?rbOE“Vﬁ?Wﬁ?gi'U?g°F§WP?PTIuoropyridin- 20

2-yl ) oxy] benzoni 2nilbrylbdraveitdigt oxy- 3- [ (4- (5- car boxypyridin-2-yl)thio-3,5

St Moy ooy e bk £ LOKKLRRAARANLS binfroethy IR 8 Yittokdediikin-

5- et hoxycar bonyl pyri trifluoropyridin-

2-yl ) oxyBbenzoni nilliowylbandeaittilpl oxy- 3- 1(4- (1

-nmet hyl -5-car bi0-9 3700 i | 0a 3 b i dionc . 25

2-yl) oxy] o) gq@%%'r’\')z‘é’/%é&%&@a[?@' ?”@’fky”tﬁk@é il roBiridht

- et hyl - 5- net hox gohesohRenaonitdigaz ol - 2-yl )t hi 0-3, 5, 6-tri fl uor opyri di n-

2-yl ) oxy] be AT NN s Y AR T

T ol R e o PPV 5,
enzyl oxy- 3- [ ( #W8x¥iPenseRiftls: et hoxycar bonyl - 1, 2, 4-tri azol - 3-yl ) t hi o-

4-b
3,5, 6-t hof | UePBYBIEBN42(2YArhIAsYarbEsHRhIfthioS3, 5 b-tAe0ENsberdin-3- [

(4- (5-caTboxypyr i m di r& 2-zyl ?t_hl 0-3, 5,6-trifluoropyridin-

2-yl ) oxy] benzoni gMiipgylbenzonitrile;

423 bten_z]%/: oxy%dn_éﬁ_oﬁyﬁsqm%&ﬁgfmﬂmml554+7mmerrtbdﬁyti>hawﬂ)tmb-)3t,msariﬂuorspyridin-

, 6-trifluoropyridin- ]

PCT/ EP97/ 05231 - gﬁ’:%é!”&?mﬁ%???j‘(ﬁenzoni trile:

4- benzyl oxy-43dnzviexyt3d #-Hol25sariantyetty Pytrenyil thior3,8,8/trifubropyidib, 6-t ri f | uor opyri
di n- 2-yl)oxy] begzenit&Lle: . ...

4- benzylxcg)xy- 3-] (gﬂ?@%@%ﬁ%pgfﬂgt hoxycar bonyl pyri mdin-2-yl)thio-3,5,6-triflu
or opyri di n- 45benzyloxy-3-{(A-{fi-(2Zepthdivsachonyiethiyiliphenyllthio-3,5, 8-trifluoropyridin- '

2-yl}oxylbenzonitrile;
4-benzyloxy-3-[{4-(4-carboxyphenylithio-3,5,6-trifluoropyridin-2-yl)oxylbenzonitrile;
4-benzyloxy-3-[{4-(4-ethoxycarbonylphenylithio-3,5,8-trifluoropyridin-
20 2-yl)oxylbenzonitrile;
-4-benzyloxy-3-{(4-(5-carboxypyridin-2-yljthio-3,5,6-trifluoropyridin-2-yl}oxylbenzonitriie;
4~benzyloxy—3-[(4-(5-ethoxycarbonylpyridin-Z-yl)thio-S,5,6-triﬂuoropyridin—
2-ylloxylbenzonitrile;
4-benzyloxy-3-{(4-(1-methyl-5-carboxyimidazol-2-yljthio-3,5, 6-trifluoropyridin-
25 2-yl)oxylbenzonitrile;
4-benzyloxy-3-[{4-{ 1 -methyl-5-methoxycarbonylimidazol-2-yljthio-3,5,6-trifluoropyridin-
2-yl)oxylbenzonitrile;
4-benzyloxy-3-{{4-(5-hydroxy-6-carboxy-1,2,4-triazol-3-yl)thio-3,5,6-trifluoropyridin-
2-yl}oxylbenzonitrile;
30 4-benzyloxy-3-[{4-(5-hydroxy-6-ethoxycarbonyi-1,2,4-triazol-3-yl)thio-
3,5, 6-trifluoropyridin-2-yi)oxylbenzonitrile;
4-benzyloxy-3-[(4-{8-carboxypyrimidin-2-yt)thio-3,5,6-triflucropyridin-
2-yl)oxylbenzonitrile;
4-benzyloxy-3-[(4-(5-ethoxycarbonylpyrimidin-2-yl)thio-3,5 ,6-triﬂuordpyridin—



-

4-benzyl oxy- 3-[ (4- (4- hydroxy-5-carboxypyrimdin-2-yl)thio-3 ,5
,6-trifluoropyridin- 2-yl)oxyl benzonitrile; and

4- benzyl oxy- 3-[ (4- (4- hydr oxy- 5- et hoxycar bonyl pyri m di n- 2- yl)thio-3,5
,6-trifluoropyridin- 2-yl)oxy]benzonitrile. 10

PREPARATI ONWS B3883unds of formula (E) A To a sol uti on BFTERIT05231
pentafl uoropyridine (1.9 9, 11.2 mmol) |§ acetonitrile (25 nL) at Oferr]C
was added net hyl thioglycolate (1.0 ni, 4.[ 2 mmol ) and cesi um car bonat e
(4.4 g, 13.5 mol). The resultant m xture was allowed to warmslowy to 15
ambi ent t enper abWiRxflbensdnitiileed for 16 hours. To the m xture was added

2- benzyl oxy- 5-cyangphenol 11.5 and cesjium carbonate
(4.4 g, 13%6PsR¥PEYPIY 4‘{4r?@g"f’&'ﬁ4rpﬁ’f‘}{pyﬂ'?‘59!’h?é{”%&3§%F’t’fé@’%ﬂy"ﬂtﬁ'f err]C for

16 hours. The m2xoxgibensonitirn cool ed to anbi ent tenperature and poured

into 150 | ut d, tat Th
B T L e R LT
aqueous sKOH sol @tylxylbehsonithiles ne (1 50 -[err]L), dried over l\/[err] Sgerr],
filt d, d 9ol ff : ficat b
fl ash ohi orbeBa7 ABhy R EM B’ Serear P 3 DY S Phugrapvign °'' 0" Y
4- benzyl oxy- 3- [ 4yhoxylbenzonitrile; and -
th Al t I
(et xR R B PR RO AN b5 8 OB G o)
8), 5.1 (sf[err] ml)oxslb@n(qwtr@) 3.7 25 (s, 3) ppm PREPARATI ON 4 Corrpounds
of formula (G A To a sol ution of '
4- benzyl oxy- 3-[ (4- (2- met hoxycar bonyl phenyl ) t hi o- 3, 5, 6-
triflud@opyridin-2-yl)oxyl benzoni trPBEP‘QéA ON33.8 mol) in DVSO (30 ni)

was added 3- 30 ((1-nmethyl)i mdééﬁ’ibb&hd% -otkdmhgna (0.68 g, 3.9 mol) and
cesiumcarbonate (1.4 g, 4.3 mol). The resultant m xture was stirred at

35[err] C for 12 #nour 30 & spistionsplerentafiupeapynding (it-8 9. e MMAILINAcREtileen
cool ed to gEbinantatloeTPREAbEdR MBGYPERUgRZoIats 0.3 260L, M1 . Dinmon ¥ BkiukR547

il S S R S
acet at e1s Thﬁwtﬁ&ﬁﬁbﬂ@ém@tﬁr@_&lﬂd Gtifsd fOCiGhours.e Thasaanixiire val. daldbl 2cheappioxy<OH
SO o0 (R0 b To A5 Rl b B e ) 8 b, T om0
resultant mixture was stirred at 40°C for 16 hours. The mixture was then cooled to
ambient temperature and poured into 150 mL of 0.5 M aqueous KOH solution and
150 mL of ethyl acetate. The organic layer was separated and washed further with
20 150 mL of 0.5 M aqueous KOH solution, then brine (150 mL), dried over MgSO,,
filtered, and concentrated /n vacuo to afford a yellow oil. Purification by flash
chromatography on silica gel afforded 2.9 g (66% vyield) of 4-benzyloxy-3-[{4-
(methoxycarbonylmethylithio-3,5,6-trifluoropyridin-2-yi)oxylbenzonitrile, a compound of
formula (E), as a pale yeliow oil: NMR (CDCly) 7.5-7.0 (m, 8}, 5.1 (s, 2), 3.8 (s, 2), 3.7
25 (s, 3) ppm.

PREPARATION 4
Compounds of formula (G}
A. To a solution of 4-benzyloxy-3-{(4-(2-methoxycarbonylphenyl)thio-3,5,6-
trifluoropyridin-2-yl)oxylbenzonitrile (2.0 g, 3.8 mmol) in DMSO (30 mL) was added 3-
30 ({1-methylimidazolin-2-yl}phenol (0.68 g, 3.9 .mmol) and cesium carbonate (1.4 g,
4.3 mmol). The resultant mixture was stirred at 35°C for 12 hours,_ then 45°C for 4

hours. The mixture was then cooled to ambient temperature and pdured into 150 mL of



g :
5 chromatography on silica gel afforded 2.2 g (85% yield) of
4- benzyl oxy-3-[ (4-(2- methoxycarbonyl phenyl)thio-6-(3-( 1
-nmet hyl )i m dazol i n-2-yl ) phenoxy-3 ,5-dif |uoropyridin-
2-yl)oxy] benzonitrile, a conmpound of formula (G, as a SO|I
(CDC13) 8. WOB¥ISH7 1) 7. 4-6.9 ([err], 15), 5.0 (s, 2), T@é’gﬂ‘%ﬂ 3.9 (t,
2), 3.5 (t, 2), 2.7 (s, 3) ppm B.  Imga simlar manner the foll ow ng
conmpound of forrmula (G was made: 10
4- benzyl oxy- 3-[ (4- (et hoxycar bonyl net hyl )thio-6-(3-( 1
- et hyl ) i np $am @lgugeus- KON EbkioN \and 3,505mU iof htmr mby:aﬁediTﬂ’ne&qyéQL&)dy?er was
benzonitrile.

4-bonzyl oxyPPaEIch 20 SRas R G e et pEet i o380 THETBRINE e

- et hyl ) i nexdezod wer2wabhguheitio 0y5 NBaqueous KOH solution {200 mL) then brine (200 mL),

451 gle];] lz §|O (r)gélweg %)&Pl Nf%%l)b g@%#&e ﬁ&f ?H}c{e'njcr efl %ﬁ (icua Purification by flash

- net hyl§ i nehtametdgnarhyydn) phr@rmtyffoeied?- 8igf(85% vield) of 4-benzyloxy-3-[(4-(2-

| uor opyri dh@g%r(égr%w &%ﬁgﬁ&ﬂlé L643-64- [ng%wnlrsnd?]zolm 2-y{)§h%noxy-3 ,5-difluoropyridin-

4-benzyl oxy- xycar bony
- met hyl ) i n2alexilbenzenipily na eamround3of f@"dmﬁl(ﬁbraémqléf?ﬁnzl NMR (CDCl3) 8.1 (br

oxy] benzonatgl bes s‘b Pﬁ“ﬂ%' ewréz[ (440((3 w@@eﬂyﬁﬁ@@&ybpwﬂ 3) ppm.
-yl) thio-6- 1) m dazo

2-yl ) phenoxy- 3, % di f‘P@o?"@BVr'T‘EP'WIZthylfy'M']‘Q)E?fEB‘PH'ldr‘?fleFmU'a (G) was made:
4-benzyg 0X¥b§n£ﬁ<ﬁ(y(2?—t(hqméﬂﬂfxbeé}ﬁbm&1%y%m 6% 1-Brethyhimidazolin-2-yl)phenoxy-

-nethyl )i mdazolin-2-yl)p

5-di f1 uor opyr i A= '?MS?]’b%ﬁéW“"?ﬂzP@"“e
4- benzyl oxy- 3- [ € 4- ( AncadiMBaYm3nrid] heFoiivind coibduris ardmade: 1

25k bentyroRe -3 TR Ry T SR RSl pRgASS 2o T e
- n‘g;[ P?/I )i |r 21 dazgfs ISMIQH?tbbiTMMexﬁbenzomtnle,

et hox)Bar BERYTAGZ3 el BibomaRRbla e R BB A2 Bhdny-

2-yl ) phenoxy- 3, SrSdilflUCbruwrWyEwdjpolEergzbynmly] benzonitrlle;

4- benzyl OXX&%niy‘lé‘kx‘@’&%(B%A(tﬂg*%rrydny%tmm@r(Qg‘! Inetirhidbfsif-d-Fidhedoxy-

-nmet hyl )i m dazol g\;
5-di f1 uor opyr i d®f-difiygrppwridirydryexy) ‘PTPZPE'"“B

4- benzyl oxx-u%niﬁ&(ﬁ%@a(@hﬂwoﬁmmdm%mm Jhynid-8-4 R RmBeHyBimtidazotin-
- met hyL%ll m dazol 1 n- 3

, 5-di f Bior opyr i &VHPQQ’SPP‘)((?x@/PB@H%MT’?'P‘I%’@”Wbﬁ'&‘\’??'f"ﬁxy 3- [ (4- (3- car boxypr op-
1 -yl)thi O445ehBridxyl3 1m&hwwwbm&ﬂhwtzmya-]snnemewmnadazah.dafyu)phenoxy
| uor opyri di n- 2- gl %8%%&1 benzong e] V\(;) 98/ 15547
PCT/ EP97/ 05231 3% "BRWAI-GKP sy pearepidnle: i car boxyet hyl ) t hi o- 6- (3- (1
- et hyl) i nsdenpyioxy-2- - (Bpdaetoyy3-aminoprop-1-yl)thio-6-{3-(1-methyl)imidazolin-
2-yliphenoxy-3,5-difluoropyridin-2-yljoxylbenzonitrile;
25  4-benzyloxy-3-[{4-(1-carboxy-2-aminoethyllthio-6-{3-{1-methyl)imidazolin-2-yl)phenoxy-
3,5-difluoropyridin-2-yl)oxylbenzonitrile;
4-benzyloxy-3-{{4-(1-ethoxycarbonyl-2-aminoethyl) thio-6-(3-{1-methyl}imidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-yl)oxylbenzonitrile;
4-benzyloxy-3-[(4-(3-ethoxycarbonyl-3-aniinoprop—1-yI)thio-G-(S-H—methyl)imidazolin—
30 2-yl)phenoxy-3,5-difluoropyridin-2-yl)oxylbenzonitrile;
4-benzyloxy-3-[{4-(3-carboxy-3-aminoprop-1-yl)thio-6-(3-(1-methyl)imidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-yljoxylbenzonitrile;
4-benzyloxy-3-{{4-(3-carboxyprop- 1-yl)thio-6-(3-(1-methyllimidazolin-2-yl}phenoxy-
3,5-difluoropyridin-2-yl}oxylbenzonitrile;



f’
3, 5-difluoropyridin-2-yl)oxyl benzonitrile; 4-benzyloxy-3-[(4-(1
-carboxyethyl)thio-6-(3-( 1 -nethyl)imdazolin-2-yl)phenoxy-
3, 5-di fl uoropyridin-2-yl)oxy] benzonitrile; 5
4- benzyl oxy 2- carboxyethyl)thio-6-(3-( 1
et hyl )i m&&'a&#"f 2-yl ) phenoxy- 3, 5 di f I uoropyri di n-2-yl ) ESVFRES B i tri 1 e;
4- benzyl oxy-3-[(4-( 1,1 -di phenyl-1 -carhgxynethyl)thio-6-(3-(1
-nmet hyl )i m dazol i n- 2-y[)phenoxy-3, 5-di fl uoropyridin-2-yl)oxyl benzonitrile;
4- benzyl oxy-3-[(4-( 1 ,1 -dinethyl-2-carboxy-2-am noethyl)thio-6-(3-11
-nmethyl)im daéﬁﬂyidslv-SLEM-ﬁ 2-d|carboxyethylith|o G—(3' -(1-methyllimidazolin-2-yl)phenoxy-
2-yl ) phenoxy- 3 uor enzonitrile; .
4- benzyl oxy- 3- [(4 uc°5? m- 'y %y}.‘ eI'hl 0-6-(3-( 1 -methyl)inidazolin-
2-yl) phenoxy—b&'nzy&xm&‘-l(mtﬂpgbpmbthylzhly’r@-@x(y}rbethzld)mldazolirez-yl)phenoxy-

4- benzyl OWB;%?%E@%}%M@@%QWN% @rmrﬂ}oet hyl)thio-6-(3-( 1 rref hyl

)i m dazol i n- uoropyridin-2-yl)oxyhbenzonitrile; 15
4- benzyl®x _y4—be||§7(vM B-Hii{ ZoabokvathviitBiodhiSoll dpmmwrryddzpm Zy{lehgnbxy- -

it oo ER NSy

4- benzy| oxy4-8enzylpxy:8- Mieﬂ p*mvhbe‘awbmsmﬂhwitbwr%f%ﬂh@ﬁmv))mﬂ@zohﬁ- (3-( 1

-met hyl )i mi dazolj_g &ey‘t,)‘\nbegj@ﬁuorg ;3,, @qug,gmb,q{,m, 2- yI ) oxyl benzonitrile;
4-benzyl oxy-3-[ (4- (2- am hocar on}/‘3 ).t hi 0-6-( 3-

-met hyl )im ﬁﬁmﬁwﬁyﬁ(bﬂeﬁ@ggm §(yarboxy- -aminoethyl)thio- 6 (3-{1-methyl)imidazolin-

3, 5-di HdJoropyrlziwibr%an\) 9xay&me&aemdm-nlyﬁoxylbenzomtme.
4-benzyl oxy- 3-| am_nocar bon

) t hi 0- 6-
-methyl)im ‘b‘&i’b’i\’?cﬁ‘y 32“§1‘%[5ﬁé’ﬁ6¥3? 33“'5"%““4"%{3‘8766 o |'8?":'?9'?"\‘/‘;3286@] benzonitril e;
4- beﬂzlyl) oxy- 3- [ l(ﬂ-VIMTe@Bx*{E-arBMﬁuﬁbde)rgb?Py*\b}$éiiz6m€r_ﬂé 32( I1 ] i :
- met |m Z0 no iflu iq - 2- xylbenzonitrile;
25 ) berd BT R B bermhg 2R s daeRe
-met hyl )i m dazoli-ml—)plﬁnyk)) Bh’edlﬂugroﬁyndln-2-yl)oxy]benzonltnle,

5-di fI [ 2 ) L& | PYTYTE i
4 benzy 4 _eT%:!P ? K(Ll (2~ Oxyp %ﬂylt%cklg@p??y{)tqo 6-(3-(1-methyl)imidazolin |
-nmet hyl)i m dazolZ-Mnm‘epb)qpﬁfﬁﬁwﬂyorosyﬁﬁ"dﬂfvl)@mibm\}pmlmlﬂ 2-yl)oxyl benzonitrile;

4- benzyl oxya debd fnd . RRWQW&%PQH%%QQ%XW):" LEHi8FoBhdnynirdo-

-nmet hyl )i m da - 2-
3, 5- d|y]= |) uor opyr |Qﬂ31(1zn3¢pl)yd)wpmﬂg@ny|{;thmcgy-3 5-difluoropyridin-2-ylloxylbenzonitrile;
4- benzyl| OXY4a'BeMy1’o'>&/53 gar&wmakwno?aewu}m&eq3@1 -ﬂw%'tﬁylﬂmudazohn-] yilphenoxy-

-met hyl )i m dazoli n-2-yl ) phenoxy- uor opyri di n-2-yl )oxy] benzonitril e; '
4- benzy#xy- 3- [ (Ao PR ?*MBWWW?’HV&'?@ yl ) thi o-6-(3-(l
-met hyl) i m gaghlyidky- 2 2 ReREmndzatbohyIBRngMhid-6li( B Rmekbymrnkiagsmaoni tri | e;

2-yl)phenoxy-3, 5—diﬂuoropyridin-z-yl)oxy]benzonitr’:le;
4-benzyloxy-3-[(4-(4-(2-carboxyethyl)phenyl)thio-6-(3-(1-methyl)imidazolin- 2—yl)phenoxy~
3,5-difluoropyridin-2-yl)oxylbenzonitrile;
25  4-benzyloxy-3-[(4-(4-(2-ethoxycarbonylethyllphenyllthio-6-(3-{1-methyilimidazolin-
2-yliphenoxy-3,5-difluoropyridin-2-yl)oxylbenzonitrile;
4-benzyloxy-3-[(4-{4-carboxyphenyl}thio-8-(3-{1-methyl)imidazolin-2-yl)phenoxy-
3,5-difluoropyridin-2-yloxylbenzonitrile;
4-benzyloxy-3-1(4-(4-ethoxycarbonylphenyl)thio-6-(3-(1-methyl)limidazolin-2-yl}phenoxy-
30 3,5-difluoropyridin-2-yl)oxylbenzonitrile;
4-pbenzyloxy-3-[(4-(5-carboxypyridin-2-yljthio-6-(3-(1-methyijimidazolin-2-yl}phenoxy-
3,6-difluoropyridin-2-yl)oxylbenzonitrile;
4-benzyloxy-3-{(4-(5-ethoxycarbonylpyridin-2-yl)thio-6-{3-{ 1-methyl)imidazolin-
2-yl}phenoxy-3, 5-difluoropyridin-2-yl}oxylbenzonitrile;



-~
WD 98/ 15547

PCT/ EP97/ 05231 -37- 4-benzyloxy-3-[(4-( 1

- nmet hyl - 5- carboxyl m dazol -2-yl)thio-6-(3-(1 -nmethyl)im dazol i n-

2-yl ) pheno d|f | uoropyri di n-2-yl)oxy] benzonitrile;

4- benzyl oxy% ’E 1 - et hyl - 5- net hoxycar bonyl i m dazol - ZRﬁTﬁPﬁ?’?)szs% (3-( 1

-met hyl )i m dazol i n 2-yl ) phenoxy- 3, 5-di f Igyor opyri di n- 2-yl ) oxy] benzoni tril e;
5 4-benzyl oxy- 3-[ (4- (5- hydroxy-6-carboxy-1, 2, 4-triazol -3-yl)thio-6-(3-(1
-met hyl )i m dazol i n- 2-yl)phenoxy- 3, 5-di f| uor opyri di n-2-yl ) oxyl bénzonitrile;

g ?enfyIlox4Joaniy06¥cv(§>f(hydrmatyyl&earbwmmamwmma +6-3:(4-rhéthafifidazolrt-) t hi o-
et hyl )i ni dazofieRERoKY-Birstigygrogyadin2il gy B?PRH%:. 2- i ) oxyl benzoni tri I e;
4- benzyl oxy-bzniy(ldkyérs—i(canbmym&-nmrd:xmea?bgdy)smidazel&-(zl&h(o-

-zfr§|t )h gi&,i [)neﬁ%ﬂ% t‘?“] ethvl):mndazohn% %;%egmr?é)ﬁﬁﬁio?opq'ndmlf O)PVYbenzomfrile;

4- benzy$ oxy-t:(én{y(lwbey(&{(étlﬁdmlmv-tﬁecwb@w1 Riddiriazdl-3y¥i)thint 6B (Bethyllimidazolin- -

-methyl)imd 2-yl I b tril
P P g L s T Gy s D i T S A

-met hyl ) i nﬂd:,ggq{lq»w-a-ﬂ;lyﬁWﬁmmﬁyetsoxycarbonyl-1 2,4-triazol-3-yl)thio-
, 5-di fl uor opyr i ? i@}?nﬁé@%ﬂd?ﬁ:ﬁ* @:'{/lf;fhb &y—:f—g -difluoro yndm -2- \(lgo:wlbenz%mt(s‘]f ( !

4 benzyl oxy- 3 am no- 5- et hoxycar
b o) P rkneen ‘P’W’%I(ﬁt‘ﬁmﬁmxwfsﬂ'd's‘%v'fth'a&eépvrmaﬁhMU'Zm}qZPUry] benzoni trile;
4- benzyg oxy- 3- [M”ﬁ Xﬂ-@%&ﬁ!ﬁo&??@cﬂ%&W)Bkﬂbéhzﬁn@ﬂléﬂ Jthio-6-(3-( 1 -nethyl)

i m dazol i n- 2- enox uQr opyri y] benzonitrile; and

1 benoyl ox ey Bragharv s BoRARVERHBGhY Ipra- (U e msazoln- 20

;3 (3|E) 1 -met hyilz)/l)méiﬁm&mgmuwobmﬁgqu?@b&zd?ﬁﬂnwirORyrI dlg 2-yl f
oxyl benzonitril e . ounds. af. f0 . sol.ution o

1 banzy | oxdsnmisy 5 AT SRR BTG D AEow: (530 Rethyiridzzo-

met hyl )i mi dazol Z-M)ahédo)(ﬁ-hemdume&pﬁmﬂh-ﬁl-yll)@kﬂbgﬁzbdﬂtﬂ’le;2- yl ) oxyl benzonitrile

(0.85 rr ethanol . [err]L) was cooled to

-78[ er??C g“&"ﬁi’?’i"ﬁeir'l‘? "”m' ’%@%&g ?Jvr'ﬁm?'ﬁez %EP{JI’G for 15 ni nutes.

The reaction ve@-&t@ﬂmh\d)a'aidecbhafﬂivﬂdmnﬁm&Eitm‘htoronvﬁdmkvmae/]tsaniwmmtb at

ambi ent { eARRANME L AL ohoy P earbORBRARREALHAIE L1 eyl ihBbldife | "

vacuo w t hout I'te foam oam was di ssol ved
in absol ute et ha-ﬂaphe(rmvﬁeﬁ-ﬁijf@ymamdte@ml)euvlbwzom[lex Bpe and NH err] ([err])

was bubbl eq.3zyiod8 UG thRFoIsbMER datfonPoirhidieB v Teacti on vessel was

sealed and the resultant m xture was stirred 5[err]C. After 2.5 hours,

the ni %2Qure was8ddé]-aetdimidaraling- Y’éﬂ?ﬁ@?’%’%Pé"meYSHE‘e?TV'P%V&P“F?P'V‘é?cuo

Purification by HPLC on a C1 8 Dynamax colum wi th 3040% acetonitrile in
. : 0 , . :

water gradient with 0.1% trifl uoroaci&tAlnEP&q d.

Compounds of formula (1)
A. A solution of 4-benzyloxy-3-[(4-(2-methoxycarbonyiphenyl)thio-6-(3-(1-
methyllimidazolin-2-yl}jphenoxy-3,5-difluoropyridin-2-yloxylbenzonitrile (0.85 g,

25 1.3 mmol) in absolute ethanol (25 mL) was cooled to -78°C and HCl(g) was bubbled
through the mixture for 15 minutes. The reaction vessel was sealed and the resuitant -
mixture was stirred at ambient temperature for 15 hours, then concentrated of all
volatiles /in vacuo without heating to afford a solid white foam. This foam was
dissolved in absolute ethanol (20 -mL) and cooled to -78°C and NH3(g) was bubbled

30 through the mixture for 56 minutes. The reaction vessel was sealed and the resuitant
mixture was stirred at 55°C. After 2.5 hours, the mixture was cooled to ambient
temperature and concentrated /n vacuo. Purification by HPLC on a C}18 Dynamax

column with 30-40% acetonitrile in water gradient with 0.1% trifluoroacetic acid



WD 98/ 15547
PCT/ EP97/ 05231 -38- afforded .
4- hydr oxy- 3[ (4- (2- met hoxycar bonyl phenyl )t hi o- 6- (3 ( 1 -nethyl

)i mdazolin henoxy- 3, 5-di f | uor opyri di n- 2-yl ) oxy] benzam di n
trifl uoroac@ﬂ’é‘yé%‘?d salt, a conpound of fornula (1), as a%’?ﬂ"ﬁ é’“§’8¥.d NVR

(DVBO-d[errr])/ TFA) 10.3([err], 1), 9.Q,{br s, 2), 8.8 (br s, 8.0 (dd,
1), -7.7-7.3 ([err], 8), 7.2 (d, 1), 7.0 (d, 1), 4.1-3.8 (m 4) 395
([err], 3), 2.9 ([err], 3) ppm B. In a simlar manner, the follow ng

conpound  Oferb 6 AL cldxy 8N4 MRsth bonylphenyl)thio-6-(3-(1-methyllimidazolin-2-
4- hydr oxy- 3-[ (4- (rr@thoﬁar bony] Methyl )t Al ené” o-8-(3{1-methyllimidazolin

-net hyl ) i nYéREaP 3 H- @‘T'B“ﬂ'ﬁéﬁmz V9°5Y]E?WZP@&‘Q?@WF'H?"@52&TS¢I 3ok §3tbeénzan di ne,
E E gl; Ir iJor g?sahbsuraccsfdoﬁauna A1) 2ds @wmbtsau@mmﬁ {DMB’B aswm gb%“ (sl hYF égros 2 o
(d, 1), 4. #@&F & .2, Sﬂ?(fd( Ak 72?'7 Sin e 3" ?({de1?]7 849 i3 4g1-88 tr@)4),§9z (t,
3) ppmsc (m, 3)| I29.(§I3I)ﬂpbﬁf manner, the follow ng conpounds of formula (1))
At iyl Y1 i bt n St SO ﬁwﬁ@ge?g%%ﬁw 06 POBRPTE o DT vis S YAt i ne:
4- hydr oxy- @WGMQ@&MW;ﬂﬁkmrb&dﬁrﬁeﬁyﬁtﬁm{S -{8-(1-methyl)imidazolin-2-yl)phenoxy-

ém;t 3?’} I) L(r)nr ggi?# d% ro%\? 8§ ?B’éﬁﬁ\égﬁ"}fﬁ%“'"e trifluoroacetic acid salt, as a white

4- h%/ﬂr ij 3d[ (tha,gmm%samﬂmm%mmij@é ltm, 8-t 3; g) ,B. %(brlz 2), ;g -7.3 (m, y
JTeLhY}d i m dazoky 21yl b L H9ORYRL 81031313004 REAPAIR "
4-hyd 3-[ (4% 3% Hdx 502 PP

-2 (r)re%/h%?;;?/(rjn dggom( n- 1n- %uw;gng;:}gsﬂ@ féildm}mlcgrppoun!isrpmonym)loﬁy]adyenmn di ne;
et hyl )|ymad }zifa"??'lr?(g Q?E%gg%mhybr-@dﬁ 4 ")‘E@?g@ﬁz f-2-yiiphenoxy-

2-yl) oxyl benzan?ér#iﬁuompwwn g-¥porylpengamiingir boxy- 3- am noprop- 1

-y1) thi 0- 62{3ukox}-3-RlERbdyRRARILIE-(3-(1-methyllimidazolin-2-yl)phenoxy-
2-yl )phenoxyr%S xg‘dlq‘plruoropy%d%- 2‘- Igox T%e\r,\z'g?naé?g‘e yé)lphe;/‘g)r%xy 3-[(4- ( 1

_car bo}§- 2- ami naSrHjuIreRYn ‘BZ(@%‘/]EE“W )i m dazol i n-2-yl ) phenoxy- 25
3,5-difl uOﬂQﬂMfdxdlalH2-1erﬁéiM\ﬂ&QMﬁﬂbﬂW%m @4 yidimeitiytitnilladofin-2lytiphenoxy-

25yl phenoxy- 3 35-AMepaBYBIAdPRIB A benzam di ne:
4- hydr OXYy- _a-i{y(ifbx&&—ﬂﬂ-h@-mmbmt;mm}blonﬁpmmmﬁnhmfﬁ-(ti -AyhethRbinidazoln-( 1
L)1 20 ol B dp aR g 2 Y1) oy benzan dine
- met hyRQ i midereydaixyr8-[(2-(gthpxyoartnoyindstbylithibt6a 8- (0 pyethulimiddzolin-2xv)piseexeni di ne;
4ﬁ2%’ﬂ;f’;<lym 36223 I(Eﬁ@g&&iﬁ?%rﬁd% 95n)%xy1KLA£amué?ne6 (3-(1
4-hydroxy-3-[{4-~ (3-carboxy-3-ammoprop—1 -ylithio-6-(3-{ 1-methyl)imidazolin-
2-yl}phenoxy-3,5-difluoropyridin-2-ytjoxylbenzamidine;
4-hydroxy-3-[{4-(1-carboxy-2-aminoethyl)thio-6-(3-(1-methyilimidazolin-2-yl)phenoxy-
25 3,5-difluoropyridin-2-yl)oxylbenzamidine; .
4-hydroxy-3-[{4-{1-ethoxycarbonyl-2-aminoethyl)thio-6-{3-{1-methyl)imidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-yl}oxylbenzamidine;
4-hydroxy-3-[(4-(3-ethoxycarbonyl-3-aminoprop-1-yi}thio-6-(3-{1-methyllimidazolin-
2-yliphenoxy-3,5-difluoropyridin-2-yl}oxylbenzamidine;
30  4-hydroxy-3-[{4-(3-carboxy-3-aminoprop-1-yljthio-6-(3-(1-methyl)imidazolin-
2-yliphenoxy-3,5-difluoropyridin-2-yijoxylbenzamidine;
4-hydroxy-3-[(4-{3-carboxyprop-1-yl)thio-6-(3-{1-methyllimidazolin-2-yl)phenoxy-
3,5-difluoropyridin-2-yl)oxylbenzamidine; )
4-hydroxy-3-[(4-(1,2-dicarboxyethyl)thio-6-(3-(1 -methyl)imidazolin-z—.yl)phenoxy-



v

3 ,5-dif luoropyridin-2-yl)oxy]benzam di ne;
4- hydr oxy-3-[(4-(1, 2-di carboxyethyl)thio-6-(3-( 1

-nmet hyl )i m dazol i n- 2-yl ) phenoxy- WO 98/ 15547
PCT/ EP97/ 05231 -39- 3, 5-difluoropyridin-2-yl)oxyl benzam din
4- hydr oxy- WQ 45T - car boxyet hyl )t hi 0-6- (3-( 1 PCT/EPI7I05231

-met hyl )i m dazol i n-2-yl ) phenoxy- 3, 5-di-8¢uor opyri di n-2-yl ) oxy] benzam di ne;
4- hydr oxy-3-[ (4- (2-carboxyethyl)thio-6-(3-( 1

-met hyl )i m dazol i n-2-yl ) phenoxy- 5 3, 5-di fl uoropyri di n-2-yl ) oxy]
benzam di ne; 4-3(B-diflorsop@ridig-2-ylokylbenzinpidinety| - 1 - car boxynet hyl )t hi o-6-(3-( 1
-nmet hyl )i Vi 2 ] benzam di ne;
Ay oxy SN B Kol 81 L1 s @%ﬁ%%?ﬁ?ﬁ?%h%@%&é- (3-(1

-nmet hyl )i m dazc3b5 dﬁluemyv')fim@n\dw}vl@ewmlhﬁor opyri di n- 2-yl ) oxy] benzam di ne;

10 4-hydroxy-3-[(4-(2-carboxyethyl}thio-6-(3-(1-methyl fin-2-yl)phengxy-
4- hydr oxy- 3- \f(oxy -“ca( a;-( onea% n('JOe hyl()[[nﬁl g)'ém %z_om_ rrgtph(fll x|ym dazol i n-

2-yl ) pfenoxy- 33; dtﬁ'ilipquﬂ%mzr\i"m‘hlbzﬂ%ﬁ"}'@ﬂﬂ benzami d| ne; 4-hydroxy- 3-|
(4- (2- et houy, ma,gpﬁmh =(4; ﬁHbH&ﬁ)i hw&s&vmaﬁyb&.& é-(s-'(ﬁHéYNI)hmdQ?&ﬂl I n-

2-yl ) phenoxy-3 uoro di n-2 h:z benzam di ne;
4- hydr oxy- 3- [ ( 2-Yiiphanexyod Tdbe-fW‘PpV?d@ )S'?W}Péﬁﬁ")’gﬁf’o 6-(3-( 1
- et hyl) i n-glag&by-84(41(1 71 -dimethyl-2-carboxy-2-aminoethyl)thio-6-(3-(1-methylhimidazolin-

2-yl ) pheno 35df|or di n- 2- enzani di ne;

4- Kyzjlrooxy )eiy[(z? Wt af‘éjf‘é!fﬂ% *%&P%‘a%y)?‘}/’%ﬁ’éﬁ?z%‘?'whenyl )t hi 0-6-(3-(1

Anﬁt gyulo)l msﬁl[ﬂ?@w-@f[(ﬂ(Zwa}bﬂxemmmaeﬁyduhfd-w Olpmbt@n)nnnaagd.hoxy] benzam di ne;
- roxXy- o- - amn na, n

-ma%/hyl )iynri dazéf‘f"%hﬁ"%yj%ﬁéﬁfg%"&@% y% gﬂ‘%%}?'f‘&‘. Ph-2-yl ) oxy] benzani di ne:
20 4- hykaih\akqu?ﬂ-{(Me(ezhdtynfaltbbwleﬂnmmoanhbhmh}d-@mmyh\)etmi)bmﬂaz(oﬁn-( 1
-met hyl )i m dazagli

2-yl b di
4- hydr oxy- 3-[ (4- ”}hf'}" oxye?ixlpﬁ'f% kl ﬁ\}ﬁ?gi)é"éhﬁf yl ) oxy] benzami di ne;
-met hyl )i rﬁ-bhatwkv-%@»(ﬂa)ﬂphmmvl-a cblomnweu‘d)ttupﬁ i3dﬁ1ﬁnethyl)mpmnz ani di ne:

4- hydﬁ xy- 3- [(gwbhgggwgwmrbmminei Diydx iaaDahikingi 0- 6- (3-( 1

-rrethyl)l m daz
2- y| ) phendkipvdsox-&il {4+ (@otimpifiviaminacarganybs-ghipeonphamilighied-(3-(1-methylimidazolin-
4- hydr oxy- 3- [(H.ﬁmsa«smmimf%mﬂm §nc£>e3weihzam,ame,

-nmet hyl )i m dazol I n- % henoxy- ly benzam di ne;
4- hydr oxy- gh\[ctrgxy(-;jqugr W&%W%@WW'P'{%:’OUH"ft§y'@'"‘1daz° n- —yl)p enoxy-
--met hyl ) i m daz @, s-aiidopyalinonioxybenfantitiihb;uor opyri di n- 2-yl ) oxyl benzami di ne;

20  4-hydroxy-3-{{4-(2-dimethylaminocarbonyiphenyl)thio-6-(3-(1-methyl)imidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-yf)oxylbenzamidine;
4-hydroxy-3-{{4-(4-(2-carboxyethyl}phenyl)thio-6-(3-{1-methyl)imidazolin-2-yl)phenoxy-
3,5-difluoropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-[{4-(4-(2-ethoxycarbonylethyl)phenyl)thio-6-(3-(1-methyl)imidazolin-
25 2-yl)phenoxy-3,5-difluoropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-[{4-(4-carboxyphenyl)thio-6-(3-({1-methyl)imidazolin-2-yl)phenoxy-
3.5-difluoropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-[(4-(4-ethoxycarbonylphenylithio-6-(3-(1-methyl)imidazolin-2-yl)phenoxy-
3.5-difluoropyridin-2-yl)oxylbenzamidine;
30 4-hydroxy-3-[{4-(5-carboxypyridin-2-yi)thio-6-(3-{1-methyl)imidazolin-2-yl)phenoxy-
3, 5-difluoropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-[{4-({5-ethoxycarbonylpyridin-2-yl)thio-6-(3-(1-methyl)imidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-yl)axylbenzamidine;
4-hydroxy-3-[{4-{1-methyl-5-carboxyimidazol- 2-yl)thio-6-{3-(1-methyl)imidazolin-



30 4- hydr oxy- 3-[ (4- (5-carboxypyridin-2-yl)thio-6-(3-( 1
-nmet hyl )i m dazol i n-2-yl ) phenoxy- 3, 5-difl uoropyridin-2- yI)oxbeenzanidine;
4- hydr oxy- 3- [ (4- (5- et hoxycar bonyl pyridin-2-yl)thio-6-(3-( 1

-met hyl )i m dazol in- 2-yl)phenoxy-3,5-difl uoropyr| di n-2-yl) n%ﬂ? ﬁgf” di ne;
4- hydr oxy- 3WPPEIP4T - et hyl - 5- car boxyi ni dazol - 2-yI ) t hi o- 6- l(ptgy &

-met hyl )i m dazol i n- WO 98/ 15547 -40-

PCT/ EP97/ 05231 -40- 2-yl)phenoxy-3, 5-dif

| uor opyri di n-2-yl ) oxyl benzam di ne; 4-hydroxy-3-[(4-( 1
- et hyl - 5- met hokybefanewy3, driidlaesipyadigiZysilexgbergzafradipe;

~methyl )| nh%&ﬂ)'x 1&31451 Mﬁﬁ.%xme%oiyéyréanv%faemi |ﬁh|8 yl ) oxy] benzani di ne;
4- hydr oxy- 3-[(4- rox)y car XB/ triaz yl)thio-6-(3-(1
-met hyl )i m daz ofi $|-_(1-51ethyl midazolin-2- phenoxy-3 5- dlﬂuoropyndm- -ylloxylbenzamidine;

2-yl )phenox;hyam'i 1@ ﬁ(himqmm BLAartroxy ), 24 BRIBA Mk BEBE-(1-methylimidazolin-
4- hydr oxy- 3-[ (4-(5- hydroxy-6-et hoxycarbonyl-1 ,2,4-triazol-3-yl)thio-
6- (3- ( q 2-yl)phenoxy- ,5~difluoropyfidin-2-yl)oxylbenzamidine;

- met hyl ) i madhgarixly B-44-x% hmm)@tﬁc)@cﬂﬂbﬁhﬁqr@mﬂlbﬁh@ whthib) oxy] benzami di ne;

231y phenoxy. 3, B F RO eesin v hebedd Bt apidn-& giom ibenzamidine;
4- hyﬁr ?);<y aar{yen%xo&ﬂummak&mmyﬂuqnummmbwm-(ylﬁéthgumﬁ?&ar\g 1 ]b 4

- et I m dazo L.dl n (6)4 enzam di ne;
4- hyd)r/oxy 3- [(4& ﬁ"’é‘?ﬂ"%&@@ﬁ’?‘fi@yﬁ‘flf'Fn‘("&?‘ﬁg {%‘?’ﬂ?o 6- {3 ( 1

-met hyh9i rmdwumlxym-[(4!—(Sh)mxembwymyrﬁldnmwmlowsr(d+metBymh1)dhtyl]rbenzam' di ne;
4- hydr oxy- 3- [(4#,?};:@%&93%‘8%8?%9?&9%%&%%%% dag Yl thio-6-(3-( 1

-nmet hyl )i m dazo
2- yl ) pheno#shy8raay 8- Hi-ibaoyna-5-darboRypirimidig2hdmhie dH @t emethyl)imidazolin-

4- hydroxy-3-[ (4 r hio-6-(3-( 1
- me%/hyl )|>/m dggo ](’ﬁ'?mig&?)éy eﬁg@{/& e & M‘S}(ﬂg?%%ﬁ%hé% n- 2-yl §ox§/] benzam di ne;

and 4- hydr &tyd@xy@dﬂ%ﬂ4ﬁm§3?t®x¥?ﬁb&w|mww’ﬁh'Pnsd?'rfl osthyllimidazolg- ( 3- (

1 -methyl)im daz%bner%xw@@Jaﬁmee%yad.ﬁadnfokwe&mmﬂén 2-yl) oxy] benzani di ne.
20 he conpounds prepared above are oxidized wth the

appr opri-at & WQT%VZ'% H@“ﬁ@éﬁ’f?x‘( g- WWBYW'EW"F?QV'EB%@THS“‘““V'"m‘daz"""‘
4- hydr oxy- 3- [ ( 424Aphéroxy0s-ammpstopptidin 2 iek{beydanfidiee- fndl

- et hyl lin- 2-vl i fl | di.n-2-vyl I b 1 di X
4”ﬁyd¥o)x'ym§q[v??f><'(f% e A ERY By P amg Py B RRA-ARE3. {1 et hol )1 clazob i
B—w—l(‘)-fn’(mﬁﬂ)tmndﬁz&uﬁﬂ i/lbplﬁho)rwik Setifhscrepyiridiond - heg sz sthidiie.

?’ mg%’ﬂ;?? ?/ m3 dggg |1§ (2:‘?131, éﬁghegglp)fesplélréd ar%ve are( oxuglzed with the appropriate

oxidizing agent to the following compounds:
4—hydroxy-3-[(4-(methoxycarbonylmethyl)sulﬁnyl-S-(3-{-1 -methyllimidazolin-
2-yl}jphenoxy-3, 5-difluoropyridin-2-yljoxy]benzamidine;
4-hydroxy-3-[{4-{2-methoxycarbonylphenyl}sulfinyl-6-(3-( 1-methyllimidazolin-
25 2-yl)phenoxy-3,5-diflucropyridin-2-yloxylbenzamidine;
4-hydroxy-3-[{4-{2-carboxyphenyl)sulfinyl-6-(3-( 1 -methyl)imidazolin-2-yl)phenoxy-
3,5-difluoropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-[(4-{carboxymethylsulfinyl-6-{3-(1-methyllimidazolin-2-yl)phenoxy-
3,5-difluoropyridin-2-ylloxylbenzamidine;
30  4-hydroxy-3-[{4-({2-methoxycarbonylethyl)sulfinyl-6-(3-(1-methyl}imidazolin-
2-yliphenoxy-3,5-difluoropyridin-2-yljoxylbenzamidine;
4-hydroxy-3-[(4-{3-methoxycarbonyiprop-1-yl}sulfinyl-6-(3-{ 1-methyllimidazolin-
2-yh)phenoxy-3,5-difluaropyridin-2-yl)oxylbenzamidine;
4—hydroxy-3-[ {4-{ethoxycarbonylmethyl)sulfinyl-6-(3-(1 -methyl)imidaz:olin-z-yl)phenoxy-



o
3, 5-di fluoropyridin-2-yl)oxy] benzam di ne;

4- hydr oxy- 3-[ (4- (car boxynet hyl ) sul fi nyl -6-(3-(1-nethyl)im dazolin-2- yI)phen
oxy- 3 ,5-dif luoropyridin-2-yl)oxy]benzam di ne; 30

4- hydr oxy 3- 2- met hoxycar bonyl et hyl ) sul finyl -6-(3-(1

-met hyl) | m&&’z‘ﬂflg #7 2-yl)phenoxy-3 , 5-di fl uoropyri di n-2- yl SR BERZ Ani di ne:
4- hydr oxy- 3- ((4- (3-nmet hoxycar bonyl prop- 1=yl )sul finyl-6-(3-(l

-nmet hyl )i m dazol i n- 2-yl)phenoxy- 3, 5-di fl uoropyridin-2-yl)oxyl benzam di ne;
4- hydr oxy- 3-[ (4- (et hoxycar bonyl et hyl ) sul fi nyl - 6- (3-(1-net hyyl )i m dazolin-2
- yl] phenoxy- 3,5WiH@8oAGEEF2-yl)oxylbenzamidine;

| EP97/ s 4k ; VithdlG o
o o b B SR ) S
-met hyl )i m dazoz-ivﬂph@oyvﬁﬁréfﬁlgszsppsmﬁnﬂrvﬂ)hwbmmIdjnen 2-yl ) oxyl benzani di ne;
4 hydroxy- 23] 6453l 4-??[:9%)(\1-3 M&Qﬁy‘lﬁﬁht}@% {3-PYheliyhii &azl:lm—2-yl)phenoxy- :

-met hyl )i m dazol i n-2-
3, 5-di f$uoropyr3ér¢1ﬂ®'9P\)'!9%y¥ﬂéﬂ>z\dh¢rBPﬁ@m% hydr oxy-3-[ (4- (1

. et lh;);%g ﬁg?@ﬂg}oxaaalfr(wﬂegﬂgméﬁw _Q;Qmu@aétﬁw{gﬁg%@l ér}gnl b thyiR%i@hdolin-
4- Kydroxy 3y[(4 '(VQD@%)@Q%PWHHWVB‘Q/Q#TW&SY]B?}?ZP"W'?%UIf| nyl -6-(3-( 1

1 get hyl4) Ih ng?»ggﬂi_st-u&yJeithemwrzﬁi_aEandhédrwnrwyum rsbﬁ@f (?ha”&méb.ghgqh?alm di ne;
-met hyl) ini daz%‘lyf)[:\'ge'? \jﬁ%ﬁ&"ﬂ&‘?mjl%'zdf ’P’f‘ﬂg?’é?ﬁ??‘{‘i’ n- 2- y?/) oxyl benzami di ne;
4- h%/ﬂr lo?y Zar{yefbx(/&‘na«mwbmp ahnnt)ﬂrbmlyi)btﬁlﬂhvl&@&1(mézihyll)u)fmdazi)lt:)n- "

- e I mdadazo I N- (0)¢ enzam di ne;
Ayt oxy- 3. [ a2oaren Al e Ao P dingl 71 |

- met hyl ) i madgdmbiy+8-R4-y3-k ptherygpeyp-1dyhsulfinyl-6-(3-(1-methyl)imidazolin-2-yl)phenoxy-

3,5-difl uoropyré%lé}ﬂgor%%%gbgﬁgmg&’ﬁhp'ﬁ 4 hydroxy-3-[(4-( 1

- car boxyet hyl ) sul't I i dazol i n-2-yl ) phenoxy-
3, 5- di f | uoAdyyyraxgidH2-1 V. Rydiscarbdreretrisidfimd-6-(3-(1-methyl)imidazolin-2-yl)phenoxy-

4- hyd 4 3-( 1
- me%lh;;? |>/m dc[ago | ng%}@%ﬁ y%ﬁébéﬂ EMH%OEO (I’I di n-2-yl ) oxyl benzam di ne;
20 4- hy @riydepxg-3- I((M(-carbyxvei ﬂﬁe'ﬁwl 6-43- Uc@fréty»wéﬂm-?sswpfvenqwf 6-(3-( 1

-methyl)im dazog|snd,ﬂgor)5b\}mg%3xﬁbe,§amg,,{éjor opyri di n-2-yl ) oxy] benzam.di ne;
4- hydr oxy- 3 2-am noet hyl ysul finyl-6-(3-( 1

-net hyl )i nﬂﬂ%(?ﬁﬂ’%’? H?@Fﬂh‘rév%ky)lsy’fmx' O ‘%l (h@PH}WW'ﬂ?ﬁ?"QZW"PB%&H"Henzam di ne;

3,5-difluoropyridin-2-yl)oxylbenzamidine;
20  4-hydroxy-3-[(4-{1,1-diphenyl-1-carboxymethyl)sulfinyl-6-{3-{1-methyl)imidazolin-
2-yl}phenoxy-3,5-difluoropyridin-2-ylloxylbenzamidine;
4-hydroxy-3-[{4-(1, 1-dimethyl-2-carboxy-2-aminoethyl)sulfinyl-6-(3-{ 1 -methyl)imidazolin- -
2-yl)phenoxy-3,5-difluoropyridin-2-ylloxylbenzamidine;
4-hydroxy-3-[{4-(2-carboxy-2-aminoethyl}sulfinyl-6-(3-( 1-methyl}imidazolin-
25 2-yliphenoxy-3,5-difluoraopyridin-2-ylloxylbenzamidine;
4-hydroxy-3-[(4-{2-ethoxycarbonyl-2-aminoethyl)sulfinyl-6-{3-(1-methyllimidazolin-
2-yl)phenoxy-3,5-diflucropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-[{4-(2-aminocarbonyl-3-chlorophenyl)sulfinyl-6-(3-{ 1-methyl}imidazolin-
2-yl}phenoxy-3, 5-difluoropyridin-2-yljoxylbenzamidine;
30 4-Hydroxy-3-[(4—(2-dimethylaminocarbonyl-3-chlorophenyl}sulfinyl—
6-(3-(1-methyl)imidazolin-2-yl)phenoxy-3,5-difluoropyridin- 2-yl}oxylbenzamidine;
4-hydroxy-3-[(4-{2-aminocarbonylphenyl)sulfinyl-6-(3-(1-methyl)imidazolin-2-yl)phenoxy-
3,5-difluoropyridin-2-ylloxylbenzamidine; '
4-hydroxy-3-{(4-{2-dimethylaminocarbonylphenyl}sulfiny!-8-{3-(1 -meti;yl)imidazoiin-



4- hydr oxy- 3-[ (4- (2- car boxy-2-am noet hyl )sul finyl-6-(3-( 1
-nmet hyl )i m dazol i n-- 25 .

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

4- hydr oxy- 3- 2 et hoxycar bonyl - 2- am noet hyl ) sul fi nyl -

-met hyl )i m H&g?ﬂ’ﬁ 7 2-yl) phenoxy- 3, 5-di f| uor opyri di n- 2-yl )89#5%7@??% di ne;
4- hydr oxy- 3-[ (4- (2-am nocar bonyl - 3-chl o gphenyl) sul finyl -6-(3-{ 1

-nmet hyl )i m dazolin- 2-yl)phenoxy-3,5-difluoropyridin-2-yl)oxyl benzam di ne;
30 4- hydr oxy- 3-[ (4- (2-di net hyl am nocar bonyl - 3- chl or ophenyl ) sul fi nyt-
6-(3-( 1 2- yl)phenoxy—3 5-difluoropyridin-2-yl)oxylbenzamidine;

R SR M b - P27 .
-met hyl )i m dazolzwmpﬁeodw a)baﬁﬁmyopyﬁdﬁ-zdwfdxvméﬁwmadbﬂ -yl) oxyl benzani di ne;

4- hydr OXy- idiéjfﬁ)&zs ﬂ4r}§v%)élgg’pxno etg%;p%emﬂ%ulfmyll é (C’E~| Y{-metéyﬁ rﬁudazolm-

-nmethyl)im
PCT/ EP9%/ 05231 24@phérgxy)d)beliftsoyonyridin- Zilvlfoxy]benzamldme

| uor opyr i di rhrﬁlrt_y%%% QMI(Q g?b%n}/ﬂ{ﬁrﬁl)suz}f JHX gr(giﬁl metl[nﬁl)lm&igzélm-f 9’ P o XG\} hyl)

phenyl )sul
2-yl) phenoxy- 3, 575idtfflhgmpwqw:w2€mhxﬂbymm¢ﬁ¢)enzam di ne;

4- hydr oxy- %-I‘E}fdg Ma (aésteta@asaoewbenme%hw;fWGfzx 111 Sl daai3- (

1-methyl)im
2-yl ) phenoxy- 3, 3~Xﬂlphﬁwvd’p§1!ﬁfm0mm!ﬂ9h)23x'§dxblbﬁﬁmidnﬁe

4- hydr qgy 1M i - .
- met hyﬁél m%:(-j'ﬁly(zdfl | n- :Q-(Q%WGB%I&éﬂ nglgﬂr#\ﬂ 5&?3&'}% Y"rllmg a;z/ 15 y?pbheerq(z”gm di ne;

4- hydr oxy- 3- [(43(&d@yﬁ@;@ywnﬁo\ﬂwmewm@mfu nyl -6-(3-) 1

-met hyl )i maq%%xyte [(4- mlatmla%&mﬁpémﬂi b ugfawel(di(mm?auw %&Qﬁ.ﬂzam di ne;
10 4 hydroxy-3 é4 (5- car boxy p%[rl di n-2-vyl) finyl-6-(3-

-met hyl )i m dazolzlw-D eIy pharffiuproyriging- Y'?%}bﬁbﬁﬂm girRe 2- yI )oxy] benzani di ne;
4- hydr oxy- Brrﬁy(dﬂoxﬁsquhowaawtmayrbaywmdiaﬂon&wlshmul/rﬁa (8 +-Brethin)(midazalin-

R S g i U 1% 1"

-met hyl )i m@md;xvm-[(l-(?)-methyl-5-methoxycarbonyhmldazol -2-yl)sulfinyl-
20 PREn0cs . 58O DRI 25 MM Bt SOl S i
- met hyl ) i médadodxyr3-Paybihydeny8rc@bexydi .ﬂl%@m@qﬂ;& yighuHingl-y | )oxy] benzam di ne;
) Tt AT R oo o S ARl oK Rl (0
20 @-0hyer’Q‘?‘U&*@SWHW(ﬁ(WBX\é@WY'Cb?kﬁbﬂly’!m'—?&vl)sulfmv -
,2,4-tri az_ol - BLisguihimyhimidazolin-2-yliphenoxy-3,5-diflucropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-[(4-(5-carboxypyrimidin-2-yl)sulfinyl-6-(3-(1-methyl}limidazolin-
2-yt)phenoxy-3, b-difiuoropyridin-2-yljoxylbenzamidine;
4-hydroxy-3-{{4-{5-ethoxycarbonyipyrimidin-2-yl}sulfiny!-6-(3-{ 1 -methyl)imidazolin-
25 2-yl)phénoxy—3,5—difluoropyridin~Z-yl)oxy]benzamidine;
4-hydroxy-3-[(4-{4-amino-5-carboxypyrimidin-2-yl)sulfinyl-6-(3-( 1-methyl)imidazolin-
2-yliphenoxy-3,5-difluoropyridin-2-yloxylbenzamidine;
4-hydroxy-3-{{4-(4-amino-5-ethoxycarbonylpyrimidin-2-yl}sulfinyl-
6-{3-(1-methyl)imidazolin-2-yl)phenoxy-3,5-difluoropyridin-2-yl}oxylbenzamidine;
30 4-hydroxy-3-[(4-{4-hydroxy-5-carboxypyrimidin-2-yl}sulfinyi-8-(3-{ 1-methyl)imidazolin-
2-yl)phenoxy-3,5-diflucropyridin-2-yl}oxylbenzamidine;
4-hydroxy-3-{{4-(4-hydroxy-5-ethoxycarbonylpyrimidin-2-yl}sulfinyl-
6-(3-(1-methyl)imidazoiin-2-yt)phenoxy-3,5-difluoropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-{(4-imethoxycarbonyimethylsulfonyi-6-{3-{1 -methyl)imic;azolin-



-~
6-(3-( 1
-met hyl )i m dazol i n-2-yl ) phenoxy- 3, 5-di fl uoropyri di n- 2-yl ) oxy] benzam di ne;
4- hydroxy- 3- [ (4- (5-carboxypyrim din-2-yl)suffinyl-6-(3-(1
-nmet hyl )i m dazol i n- 2-yl)phenoxy-3, 5-di fluoropyridin-2-yl )ox benzam di ne;
4- hydr oxy- ¥PEHIP4L et hoxycar bonyl pyr| mi di n- 2-yl )sul finyl- -'”'f%ﬁ
-met hyl )i m dazolin- 25 2-yl _ghenoxy-3, 5-difl uoropyri din
2-yl ) oxy] benzam di ne;
4- hydr oxy- 3-[ (4- (4- am no- 5-car boxypyrimdin-2-yl)sulfinyl-6-(3-( 1
-methyl)im dazah,il)pheribxyla WNmmpyﬂdnﬁ—zﬂwdxvmbmymﬂndé :n-2-yl) oxy] benzami di ne;
4hydroxy et hgxyca 1in ysylfinyl- 6-(3-(1
-methyl)im (}M 0>1y “%qbl“)'etﬁoxryg oéylgr‘ ’4%‘{]&% é/THj m 3‘%?’3'@%?} 'Benzani di ne;
30 4- hydr ox 2-¥Y8pperbxfy<B, ﬁyiﬁhqupvﬁdlnez'ldmxymynzarnndiner- 2-yl)sul finyl-6-(3-(1
-met hyl )i | IEI”%% y [ zam di ne;
4- hydr oxy%ﬁbﬁ Y :P[(4%336a)6?>§lg_ et %%'/@3 béolnsl; p@%y' 5’3#%)’@@(4"%;2
6- ( 3- ( 8- net hyl ?»W@ambvmiﬂwnpxmemﬂydl@e.

L oA ?**“P%'%“Tf-g%ﬁ?a““l“*e‘*f'ﬁ!*n%&m A o

98/ 15547 3,8- dn‘h.xoropyn -2—yl)oxy]benzam|dlne

PCT/ EP97/ Qﬁ%,%iloxyés”ir(421z;fhatnbmamsn?‘eé\yﬁgdﬂowr@@z(1l-ﬂem- gm'}fnlk)z%m){] benzani di ne;
4- hydr oxy- 3 [14- 2-meth ox%car bon

-net hyl )i mi dazGM lrbennxyt3 Wéh’(?f(‘ip-\’ﬂd'“’sz HP‘JP‘VIPGP@HW'PQH n- 2-yl ) oxyl benzami di ne;
4- h%’ﬂr1|O;<y43343(’&%32{(MBWM&kﬁ@bﬂo}\ﬂﬁl’dcpo’(‘-ylbsuﬁoﬁﬂ-ﬁ((33{1—methyl)lmldazohn-

-me i m daz

3TSL a1 11 bor opy EndpResy IS BT akrey g iexvibsnzamicine;

4- hyﬂr |O;<_y-4_3'(!jy(d(‘dky($H4H90h)bﬁﬁia|?¢drb{ﬁh&tﬁ¢[§ﬂlfm:ﬁﬁ-(633((1 -he(;hyl)lrgidalzt;hn-z-]y!t)) phenoxy- g

-met hyl )i m daz yoropyridi n-2-yl ) oxy] benzam di ne;

4- hydroxy-’3-[(§ é(%‘“H%%’H%S@JE’?r ‘ﬁ%ﬁ‘{r‘%ﬁ?ﬁ%‘% fonyl -6-(3-( 1

- met hyl) i ddazolyr 344 3ydajhoixerBoanindpropdirflisulbsryp 8+ 8-d1 -mehylihidsydlibenzam di ne;
10 4- hydr oxy- 3 I fonyl-6-(3-(1

- et hi#') Im éazol‘{”ﬁhgg )&Ff% ghen%@ﬁgam¥@wyﬁg?%é"} ?ﬁ%’l n- g yl )f)xy]( benzam di ne;
4- hydr oxy-43nrydfay( i (Rdyrotroxprdiamiboeipl) sifohydyB-(3-nighylimidazolin-

-met hyl )i m dazel r Nn-2-yl)oxyl benzam di ne;

Ay oxy- 3 [ (A BER S SRR ceyAaR o BReRAORL] 2y 501y

-met hyl ) i m—m@g@qyr:ﬁqu ethoxycarbonyl— ammoethyﬁ/sulfonvl 6-(3-{1-methyllimidazofin-

2-yl ) phenoxy- 3,25yn(éh£rkdagr3)§;eﬁfm&%byaamlﬁﬂmmm.ﬂé ne; 4-hydroxy-3-[(4-(1
- car boxy- 2- am noet h I%asul ton ,)éu')fl m dazol i n-. 2- yld)azhenoxy 3,

5-di f RAor (ﬁl-phﬂdr%yﬁ—gﬂy )ES'RWB 3 @oprop- T-yl onyl-6-{3-(1-methyl}imidazolin-
2-yli)phenoxy-3,5- d:ﬂuoropyndm 2-ylloxylbenzamidine;

4-hydroxy-3-[{4-{3-carboxy-3-aminoprop-1 -yl)sulfonyl-E_i-(S-( 1-methyl)imidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-[(4-(3-carboxyprop-1-yl}sulfonyl-6-({3-{ 1-methyl)imidazolin-2-yl)phenoxy-
25 - 3,5-ditluoropyridin-2-yljoxylbenzamidine;
4-hydroxy-3-[(4-(1, 2-dicarboxyethyl)sulfonyl-6-(3-{ 1 -methyllimidazolin-2-yllphenoxy-
3,5-difluoropyridin-2-yljoxylbenzamidine;
4-hydroxy-3-{(4-(1-carboxyethyl}sulfonyl-6-(3-{1-methyl)imidazolin-2-yl} phenoxy-
3.5-difluoropyridin-2-yl)oxylbenzamidine;
30 4-hydroxy-3-[{4-(2-carboxyethyl)sulfonyl-6-(3-({1-methyllimidazolin-2-yl)phenoxy-
3,5-difluoropyridin-2-ylloxylbenzamidine;
4-hydroxy-3-[{4-{1, 1-diphenyl-1-carboxymethyi}sutfonyl-6-(3-(1-methyllimidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-{(4-(1,1-dimethyl-2-carboxy-2-aminaethyl}sulfonyi-



o
4- hydroxy-3-[(4-( 1 -ethoxycarbonyl -2-am noet hyl ) sul fonyl -6-(3-( 1
-met hyl )i m dazolin- 2-yl phenoxy-3, 5-dif
| uoropyri di n-2-yl ) oxy] benzam di ne; 20
4- hydr oxy- 3-[ (4- ( 3- et hoxycar bonyl - 3-am noprop-1 -yl )sul fonyl.- - (1
-net hyl )i mi QQEVISHT 2-y1 ) phenoxy- 3, 5-di f | uor opyri di n-2-yl) Yf/?‘ ;@férln di ne
4- hydr oxy- 3-[ (4- (3-carboxy-3-am noprop-Ag=yl )sul fonyl -6-(3-( 1
-nmet hyl )i m dazolin- 2-yl) phenoxy-3, 5-dif
| uor opyri di n-2-yl ) oxy] benzam di ne; 4-hydroxy-3-[(4-(3-carboxyprop-1
-yl ) sul fonyl - 6-&-8-(1 -methvﬁwﬁyégdlimz;i\ambhmeyzi §djfjuloeopyriglin- 2{)oxylbenzamidine;
3,5-difluo ridiun;2: i, di,n
2-di car box{i/g%f/’ﬂ?[]f%i)é/n%/%rgéw(g'%ﬁﬁ Sty )ts ﬁ'fﬂw 83(%5 "?étwl)%é#%ﬁenoxy 3

, 5-di f| uor opyr i 2Zivliphangky-8,6ydifieerpawridii-Aejloxylbgrdamidined- [ 14- (1

- car boxyet&xk&,ﬁgﬁ.gﬁ%tzﬁh@%ﬁ% ! mi%‘dg?ﬂ@gﬁlfuniyﬂa-%&\“mm%?&'azolin-

3, 5-di fl uor opyr
4- hydr dxy- 3- [ ( 2-yiprearkodfedifiyerppyridinaytlosdip@zemidine;

Ayt oxy- SR e ARIBEAIAS-uGicbAIN AR i (KPR N
-met hyl )i m daz&'VWhGDDW ?%@ﬂb&fyp‘ﬂ"@i GTVI"P@d?W?F‘M!n% 2-yl ) oxy] benzami di ne;

ng{gg%y Snldrdxf-31(4-2-aitH AMIANInD Earb BRyRBXhIcfosHER PIRRIBNW) sul fonyl - WO
PCT/ EP97/ 05231 &-31(1 @e(fyl)(mlgazohn-2-y|}phenoxy—3 5-difiuoropyridin-2-yl)oxylbenzamidine;

Anﬁt gyid l muu?d;ekv-a [&- mb&@h@a%unﬁp&.ﬁnédma mmlmhamgnm;&&wﬂ-benzam di ne;

r ox car bo - am no onyl - 6- ( 3-
- rre%lhyl )|ym dazo? P’&Phe?%‘('? éﬂB&'}?P‘S"‘}"Sgd)”Pi“G{%‘?’B V‘l‘q"&ﬁ n- 2 yl ) oxy] benzani di ne;
4- hyﬂrlo;<y &gwrﬁxﬁ-%-[m-tmum\baﬁmbcahamlmmmhbswlat(czn(yLm&hmmndazolm-
- met i m daz
2-yl) %henoxy- 3,%Y&?ﬁﬁ"ﬁé‘!‘é‘p?j?'F‘H?'RW-“{W?HQ?T‘GE‘H‘Z&WM?%e;
4- hydr oxy- G—hwpﬁx{-z-[Mﬁ%mwrbmwkh\&pbmwwfﬂwhﬂa-w#nbmwImiﬂaz{cmn( 1
-nmet h d LR Y 2-yl I b i di ne;
4nﬁyd¥L%<;m3 ?Z%y%eéfﬁ%%ﬁg%&ﬁgiadﬁﬁgrﬁ % {')"?Dgh{‘]ueny%/) )sﬁf(%/onsln-za?- ( |3m(a 1
-met hyl )i M&i@kv-&[m-%)%aﬁ@nbwl@fﬂb@m)bhmvﬁwlfqndkﬁr@-lympmw')]miéa@éim di ne;

10 4-hydr oxy. %;Ln(e‘}‘o&fs mes.%g.wgms%aﬁumm' -6-(3-(1

-rrethl)lmdaz I n- uor opyri di n- 2- yl oxylbenzémdlne
4- hydr oxy- &hydrexy8:1i- ké@wgpé\fﬁhﬁewpbwﬁdﬁéhwe)tbmlmldemnn %vlp:s\eeoav-
-met hyl )i m dazog 5[&f|l?°Tyﬂ,QrﬂhﬁfLQ”yxﬁb§izgﬂnfd'déOI’ opyridi n 2-yl ) oxyl benzam di ne;
?mz%/ﬂ;/g‘;( ?/rﬁ" (ﬂ'&é’@?‘}' ﬁ_[ 4 z*g{h%%( arbor}(rlp)henyl)sulfonsylil I6—(3 (Y meth l)lm»da%ohn-
2-yl)phenoxy-3,5-difluoropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-[(4—[5;carboxypyridin-z-vl)suh‘onyl-6-(3.-( 1-methyllimidazolin-2-yl)phenoxy-
3,b-difluoropyridin-2-yl)axylbenzamidine; .
4-hydroxy-3-[{4-[{5-ethoxycarbonylpyridin-2-yl)sulfonyl-6-(3-{ 1 -methyl)imidazolin-
25 2-yliphenoxy-3,5-difluoropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-[{4-(1-methyl-5-carboxyimidazol-2-yl}sulfonyl-6-{3-(1-methyllimidazolin-
2-yl)phenoxy-3,5-diflucropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-[(4-(1-methyl-5-methoxycarbonylimidazol-2-yl)sulfonyl-
6-(3-(1-methyl}imidazolin-2-yl)phenoxy-3,5-diflucropyridin-2-ylloxylbenzamidine;
30 4-hydroxy-3-[{4-(5-hydroxy-6-carboxy-1,2,4-triazol-3-yl}sulfonyl- -
- 6-{3-({1-methyllimidazolin-2-yllphenoxy-3,5-diflucropyridin-2-yl)axylbenzamidine:
4-hydroxy-3-[{4-(5-hydroxy-6-ethoxycarbonyi-1,2,4-triazol-3-yl}sulfonyl-
6-(3-{1-methyllimidazalin-2-yl}phenoxy-3,5-difluoropyridin-2-yl)oxylbenzamidine;
4—hydroxy—3-[(4—( 5-carboxypyrimidin-2-yl)sulfonyl-6-{3-{1 -methyl)imidézolin-



15 - 2-yl ) phenoxy-3 , 5-di fl uoropyridin-2-yl)oxy] benzam di ne;

4- hydr oxy-3-[ (4- (4-(2-ethoxycarbonyl et hyl ) phenyl )sul fonyl -6-(3-( 1

-nmet hyl )i m dazolin- 2-yl)phenoxy-3 ,5-difluoropyridin-2-yl)oxy] benzam di ne;
4- hydr oxy- 3-[ (4- (4- car boxyphenyl)sul fonyl-6-(3-( 1

-met hyl ) i mVM@2EISHL 2- y| ) phenoxy- 3, 5-dif | PCT/EP97/05231

| uor opyri di n-2-yl ) oxy] benzam di ne; 20 _gs.

4- hydr oxy- 3-[ ((4- (4- et hoxycar bonyl phenyl ) sul f onyl-6-(3-( 1

-met hyl )i m dazol i n- 2-yl)phenoxy-3, 5-di fl uoropyridin-2-yl)oxyl benzam di ne;
4- hydr oxy- 3- [ Jﬂy!ﬁ:k@&bbp&)ﬁp&ﬂbdbwrﬂwt),/Sb&yﬂmyhmﬁhr(e?» (1

T L e MBS B2 b G RRH 4 At e am o e

-met hyl )i m daz (ﬂ-vlbpheﬂﬁxy-3 5- d|ﬂuoropyndm-2-yl)oxy]benzamldlne

R PO R

2-yl )phisnoxy 3, Zivlmhffehm B.;‘quhﬂchrnp\@ld}ﬂ ?Gﬁy*ﬁmgmmd@hme hydroxy 3 [ (4- ( 1

- met hyl -
- rrrrgt hzl )i mmég ? ?nécj)%ggvc% %”%’Wé’?‘g’ﬁw?. % yI )oxyI benzam di ne;
30 4- hydroxyﬁ 91[1( me'(l"w )Wyda vzsﬂ!@aﬁmx;ﬁ'i—dglumqnvr-@zrﬂ-vl@xylb)agzﬁm'é'nya -
6-(3-( 1- nphbaroky- mlgﬁ?@ﬂ\%ﬂm& B'Jc)imﬁﬁﬁif%uﬁn-z-y sulfonyl—ﬁ (3 1-methyl)imidazolin-

, 5-di fl uor opyri di n- 2- enzam di ne 4 roxy- - - (
5- hydr oxy- 6- et F&¥yrRhen B@h?l ‘f!“‘"’QPYﬂQ"F'?’é{BBW]éQ'WTQﬂeﬁ - 6-(3-( 1
-methyjg i mﬂ?&@kv-e = [&- w&mwwtr{’ox%éibér{wwnamfmzowgm?owl -) oxy] benzani di ne;

4- hydr oxy- 3 ;5 car boxypyrim sulfonyl-6-(3-( .1

-met hyl )i mid azoq 350 -metr\xtg/ngg?zﬂg-gwl)pheno y-3,5- dlﬂuoropyn in-2-yl)oxylbenzamidine.

PCT/ EP97/ 05231 45- 2-yl)phenoxy-3,5-difluoropyridin-2-yl)oxy] benzam di ne;
4- hydr oxy- 3-[ (4- 15- et hoxycar bonyl pyr lEg?‘MFE- -yl )sul fonyl-6-(3-( 1

-nmet hyl )i m dazol i n- 2-yl)phenoxy-3,5 5 pyri di n-2-yl ) oxyl benzam di ne;
4- hydr oxy- 3- [ | 4FHisl egarhpple lfustrareb aky preparatidn of Epyedspatative phbdrvacedtidal 1
-methyl)im zol

2-yl )phenoxy %psguo&sf ?ru%rra b%?/"?'f“ trat‘%" y??tg')?i/n]gbe‘r:?z'%%gua‘finc’f the invenition, or a

4- hydr By - Bragrindeguticaty meétaéudmwm&rebﬁrfyypwwmmf&ﬂwhsul fonyl - 6-(3-(1
-n'ethyl)l Xy, di ne;
4- hydr oxy- E%g{' éjﬁﬁwﬁ%ﬁy B@aﬁ%“ ae&r"?”r’# ;J ony?)&gI ?%?ﬁqﬂ'
-met hyl ) i n# %M]PWH'ZUCWQ phenoxy- 3, 5-di f | uoropyr| d| n-2-vyl )oxy] benzani di ne;

and 10 4-hydr oxy- 3-jhddaiefleshy dr oxy- 5- et hoxycar bony! pyrj Rixdimi; 2- Y1 ) sul fonyl -
6-(3-(1 -nethyl)imdazol'ln-2-yl) phenoxy-3,

5-di f 1 uor opyri di n- 2-§3MRAUPREIHE iAvVEPtiRn 20.0%
20 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. Ingredients % wt./wt.
25 Compound of the invention 20.0%
Magnesium stearate 0.9%
Starch o 8.6%
Lactose 69.6%
PVP (polyvinylpyrrolidine) 0.9%
30 The above ingredients with the exception of the magnesium stearate are

combined and granulated using water as a granulating liquid. The formulation is then
dried, mixed with the magnesium stearate and formed into tablets with an appropriate

tableting machine.



ol
EXAMPLE 2 This exanple illustrates the preparation of representative
phar maceuti-cal conpositions for oral adm nistration containing a conpound
of the invention, or a 15 pharmaceutically acceptable salt thereof, e.qg.,
4- hydr oxy- 3- ((4-(2- nethoxycarbonyl phenyl)thio-6-(3-(
-met hyl )i ni Q¥ ISHAT2- y| ) phenoxy- 3, 5-di f1 uoropyri di n- 2-yl ) BXVEBEMZH di ne:

A I ngredi ents -46- %w./w. Conpound of the

i nvention : 20. 0% 20 Lact ose

79. 5% Magnesi um st ear at e 0. 5% The above ingredients
are m xed and dgspenggebdidak® hard-shell gelatin capsul es containing 100 ng
each, one capsul e woy approximate a total daily dosage. B. I ngredi ents
%W ./ w. 25 Compou’%o?fé%ﬂa'eaf'% he invention ‘19 20. 0%
Magnesi um st earate Propylene glycol 0.9% Starch 20.0¢g

8. 6% Lact ose 69. 6% PVR

(pol yvi nyl pyrrol i di nBylyethvlene glycol 400 oo/ 31 THE-Q8ove i ngredi ents
with the exception oPolysmbara@esi um stearate are conbi m@igand granul at ed
using water as a gr alea}ti ng liquid. The fornmulation is tw gri ed, m xed
wi th the magnesi um s €Xtate and fornmed into tablets wi%H ey propriate

t abl eti ng machi ibe compydrdd& the Gmvantion is dissolved in propylene glycol, polyethylene

PCT/ EP97/ 0 i 46 { ept .. of i.hyent i an

0.1g Pr opgﬁgéle‘“g(? ?/%%Polysérgﬁre%. R sﬁﬁ%?ém %thqltgaf %ge’#gﬁ‘fgt%ééf’%
00 stirring to provide 00@Q nil. of the solution whidhdk fitered and bdGiled.

1.0 g ter : g.s. 10Q e conpound of
the i nﬁnti on i sD'di S%"gpvd%%ﬁ?n propyl ene gl ycol, polye % 'I];‘g("'gl ycol 400 and
pol ysorbate 80. A sufpmepent ojiharinventiont water is ther2®B@%ed with stirring
to provide 100 nL of ptgt oMl ution which is filtered ang gqttl ed.

Span 60 ' 2.0%

The above ingredients are melted, mixed and filled into soft elastic capsulaes.

Hve“hgl_ ycbl

18 E. Ingredients % wt./wt,
Compound of the invention 1.0%
Methyl ar carboxymethyl cellulose - 2.0%
0.9% saline g.s. 100 mL

The compound of the invention is dissolved in the cellulose/saline solution,

20 filtered and bottied for use.

EXAMPLE3
This example illustrates the preparaﬁon 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-(2-
25 methoxycarbonyiphenyl)thio-8-(3-{1-methyl)imidazolin-2-yl)phenoxy-3,5-difluoropyridin-
2-yhoxylbenzamidine:
Ingredients

Compound of the invention 0.02 g
Propylene glycol 200g
30 Polyethylene glycol 400 200g
Polysorbate 80 1.0g
0.9% Saline solution 9.8 100 mL

The compound of the invention is dissolved in propylene glycol, polyethylene



10 D. | ngredi ents : % w./wt. Conpound

of the invention 20. 0% Peanut Q| _

78. 0% Span 60 ' 2.0% The above ingredi ents
are nelted, mxed and filled into soft elastic capsules.

| ngr edi ent s WO 98/15547 % W,/ w. Corrpouﬁﬁr’ﬁ?”{oﬁél

I nvention 1. 0% Met hyl or 45ar boxynet hyl cel | ul ose 2. 0%
0. 9% sal i ne g.s. 100 nmL The conpound of the

invention is dissolved in the cellulose/saline solution, 20 filtered and

bottled fog?yéb‘? 200ENANINEobald1BS. Q?(ﬁimé@nt' ddaHﬁ%yr e84 Min@rsﬁﬂﬂ&ﬁﬁé #8n of. a
represent at1ve pharmaceutical fornulation arenteral adm nistration

cont ai ni ng@ddee aHEbERTENS o Pf?é"qen\%)n‘ﬁ‘f-(?ﬁth%‘rvas%ﬁ&"n‘ﬁﬁ'éﬁﬁ Bisared thipegtp? 9
sal t ther ephenfbrahe fllferf%}ﬁdrpﬁﬁkfag%d lubder(steril€ 2onditions.

met hoxycar bonyl phenyl ) thi 0o-6-(3-( 1 -nethyl)im dazolin-2-yl)

phenoxy- 3, 5-di f |l uoropyridi n- 2-yl)oxyl benzam di ne: Ingredi ents Conpound of
the invention 0.02 g Exnmpi.eme gl ycol

20.0 g 30 ene col 400 . .20.0 g

Pol ysorbat e 80 This example | %u¥trate¥ the prega%tloripba ée%esg%agge iPH@mé"‘lﬂeHP‘i’agn

g.s. 100 neonigusitivaripGupgbsitbryt foemicontaitinga compdirgsof the dnventipri,ogryd ene gl ycol ,
pol yet hyl epne 98/ 155 A A 141D

PCT/ EP97/ d&?ﬁa‘f%-"a@f ?/%cgﬁzaﬂfosagntaerﬁﬁ'f's%rﬁgﬁlgmgb.a [A4 guf ficient quantity of
0. 9% sal i nreethokyariponyiphenyiizhiog®Ba(l -methiwlligtidazplin@-ytlphesoay-Scke-difidOropyridid- t he
1.V. solut Itered through a 0.2 [err] nenbrane filter and
packaged u% Meg‘??#?'iéondl tions. EXAVPLE 4 5 Thi s exanpl e

i |l ustt@tes the pr ejagradiests of a representative phar nfemigwtal conposition

in suppository formeEnanlid&ingaimpund of the invenfpgn, or a
phar maceutically acceptable salt thereof, e.g., 4- hydroxg/ 3-[(4-(2-
Polyethylene glycol 1000

Polyethylene glycol 4000 24.5%
The ingredients are melted together and mixed on a steam bath, and poured into

15 molds containing 2.5 g total weight.

EXAMPLE 5
This example illustrates the preparation of a representative pharmaceutical
formulation for insufflation containing a compound of the invention, or a
pharmaceutically acceptable salt thereof, e.g., 4-hydroxy-3-[{4-(2-
20 methoxycarbonylphenylithio-8-(3-(1-methyllimidazolin-2-yl)phenoxy-3,5-difluoropyridin-

" 2-yl)oxylbenzamidine:

Ingredients % wt./wt.
Micronized compound of the invention 1.0%
Micronized lactose - 99.0%
25 The ingredients are milled, mixed, and packaged in an insufflator equipped with a

" dosing pump.

EXAMPLE 6
This example illustrates the preparation of a representative pharmaceutical
formulation in nebulized form containing a compound of the invention, or a
30 pharmaceutically acceptable salt thereof, e.g., 4-hydroxy-3-{{4-(2-
methoxycarbonylphenyl)thio-6-{3-(1 -methyl)imidazolin-z-yl)phenoxy—é,5-difluoropyridin-



met hoxycar bonyl phenyl )thio-6-(3-( 1 -nethyl)i m dazoli n-2-yl)phenoxy- 3,

5-di fl uoropyridin- 2-yl)oxy] benzam di ne: 10 . Ingredients
% w./wt. Conpound of the invention 1. 0% Pol yet hyl ene gl ycol
1000 74. 5% Pol yet hyl ene gl ycol 4000 24. 5%

The i ngr edi WRS815¥2 el ted together and ni xed on a st eam BEVEPARPhour ed
into 15 nolds containing 2.5 g total w% ght. EXAMPLE 5 This exanpl e
illustrates the preparation of a represeﬁt’atl ve pharmaceutical fornulation
for |nsufflat| on contai ning a conpound of the invention, or a

phar r'raceut wpl e salt thereof, e.g., 4- hydroxy 3-[14-(2- 20

nmet hoxycar p%enyﬁﬁt hi o-6- (3-(1-nmet hyI )i m dazol i n-2-yl) phenoxy-3,5-diflu
oropyri di n- 2 yI )ox yharedieats di ne: | ngredi ents i’éﬂt_/ﬂt_

%w./wt. Mcroni zedc&GRERMEYE thd |,‘R,Qﬁndnnventl on 1. 8%d¥egr oni zed | act ose
99. 0% 25 The ingredients are mlled, m xed, and ackaged in an

i nsuffl ator equi ppedV@#f®¥h a dosing punp. EXAMPLE 6 Thi&9-8R8%ple illustrates
the preparati on of gthgpyiesentati ve pharmaceuti caI formjbg@%on in nebulized
form containi ngl_a conpound .of the invention, or phar maceutical ly
acceptabl'e salt q%%qrg;eﬂundepfghe mzfemla)ggﬁsglvlzcimetbgnol and blended with water.

nmet hOXyCaFWrmh%ﬁﬁhH thie-fackaged id a nebulizer equipped with a dosing pump.

-nmet hyl )i m dazol i n- 2-yl ) phenoxy- 3, 5-di f | uor opyri di n- WO 98/ 15547
PCT/ EP97/ 05231 -48- 2-yl)oxyl benzam di ne: Ingredients
% w./wt. Conpound of the invention EXAMPLE 7 0. 005% VWt er

89, 995% 5 This ex | E]i@ﬁ-”? th e of a repr tiv I:I'0 000%
The conpound of ' PhEFAVENYSTR™ES NG PLpaTayan of A "eRrRSERETtVE Rammassdtier wi t h
wat er . 107 heformpulatibain aerosd foime norpxamkmgecbmwnmd rof biog inzenstiongor pped with a

dosi ng punpnarmaceutically acceptable salt thereof, e.g., 4-hydroxy-3-[(4-(2-
methoxycarbonylphenyl}thio-6-{3-(1-methyl}imidazolin-2-yl)phenoxy-3,5-difluoropyridin-

2-yhoxylbenzamidine:

Ingredients % wt./wt,
15 Compound of the invention 0.10%

Propellant 11/12 98.90%

Oleic acid 1.00%

The compound of the invention is dispersed in oleic acid and the propellants.
The resulting mixture is then poured into an aerosol container fitted with a metering

20 valve.

EXAMPLE 8
{/n 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
25 as an initial rate of cleavage of the peptide p-nitroanilide by the enzyme. The cleavage
product, p-nitroaniline, absorbs at 405 nm with a molar extinction coefficient of
9920 Mem™,
Reagents and Solutions:
Dimethyl sulfoxide (DMSO) (Baker analyzed grade).
30 Assay buffer:
50 mM TrisHC!, 1560 mM NaCl, 2.5 mM CaCl,, and
0.1% polyethylene glycol 6000, pH 7.5,



EXAMPLE 7 This exanple illustrates the preparation of a representative

phar maceutical 10 fornulation in aerosol form containing a conpound of the
i nvention, or a. pharmaceutically acceptable salt thereof, e.g.,

4- hydr oxy- 3&‘54 (2- met hoxycar bonyl phenyl )thi o-6-(3-( 1

-net hyl )i mi W$72- y| ) phenoxy- 3, 5-di fl uoropyri di n- 2-yl ) B<YEREN2Ni di ne:

I ngredi ents owt./w. 15

Conmpound of the invention 49- 0. 10% Propellant 1 1/12
98.90% A eic acid 1. 00% The conpound of the

I nvention d | ¢cid and the propellants. The resulting
m xture i sk'fwg%eéqgﬁzr%gn hQ% 0 cg"nLaggr osol container fitted with a netering 20

val ve. EXAMPLE laur('larm fagtor ¥a agwhysofutipn:Fa28d molel-dmdssayrioriter, ngtordi s -88%ay
denonstrates t h@vd?ﬁlkg\ébuloﬂf(ZkPq O%CHHMW %¢§ rﬁfl )r; %%a{l @Mﬁgrt p Jbapé)é@grdcg ufsgCt or

Xa, thrombin and tis I"asm nogen ~acti vat or .
det er mi ned225 Hemam tmrmrtbiraastoﬂas@umn Stergd @ 8QTC twkweﬁplt@enﬁm t128@ni | i de

by the gnzyne. J&%L%re@’ﬁﬂgn%%fer,gpr%éré‘ﬁflaﬂ'Jo'tﬁ%) absorbs at 405 nmwith

a nolar extinction coefficient of err nerr], Reagents and
Sol ut i ons: 3Di medWPRN SigsyeoRipEBinpENVERYtvE A KEA) Ahup ¢haigs, gﬁ'a@éb stoglp solutiers ay

buffer: 50 [errii THLSHGW & -aoiéq“;{oﬁflﬁq S (2b:11 36 gg/mrm]a% butfer,
Cerr]Clferr], dg % poI yet hyl ene gl ycol 6000, pH V\d 98/ 15547

PCT/ 97/ 05231 4'§fepﬁ’ﬁz%7'ﬁé§°(’ zyme Research Lab.): 1. Human factor X[err]
st ock sol uth@iogenidELibEBates PHd:mbéia Mepayinbyf fer, stored at -800C (working

PR AR T IR BUNR A AR - N A
sol ution (2X) (WdIRinG solution (4X]: €656 h&ﬁhra}.*tayaiufﬁ@) [er rIMin assay buf fer,
2[1:??1126 pr g'r’ra) tg%%ig}-g}ﬁ%ﬂﬁ" a}?sa\%toctk so?ulilonp Ilg ggnlgeci h"St ore(dt Q" (Two
' {working solution (4X): 1200 u4M in assay buffer).
3. 52288 (tPA assay) stock solution: 10 mM in deionized H,0, stored at 4°C
15 {working solution {(4X): 1484 M in assay buffer).
Standard inhibitor compound stock solution:
5 mM- in DMSO, stored at -20°C.
Test compounds {compounds of the invention) stock solutions:
10 mM in DMSQO, stored at -20°C.
20 Assay procedure:
Assays were performed in 96-well microtiter plates in a total volume of 200 ul.
Assay components were in final concentration of 50 mM TrisHCl, 150 mM NaCl,
2.6 mM CaCl,, 0.1% poiyethylene glycol 6000, pH 7.5, in the absence or hresence of
the standard inhibitor or the test compounds and enzyme and substrate at following
25 concentrations: (1) 1 nM factor Xa and 164 yM 52222; (2} 20 nM thrombin and
300 M S2302; and (3) 10 nM tPA and 371 M S2288. Concentrations of the
standard inhibitor compound in the assay were from 5 yM 10 0.021 uMin 1 t0 3
dilution. Concentration of the test compounds in the assay typically were from 10 uM
to 0.041 4M in 1 to 3 dilution. For potent test compounds, the concentrations used in
30 the factor Xa assay were further diluted 100 fold {100 nM to 0.41 nM) or 1000 fold '
(10 nM to 0.041 nM). All substrate concentrations used are equal to their K, values
under the present assay conditions. Assays were performed at ambient temperature.
The first step in the assay was the preparation of 10 mM tes‘y compound stock

solutions in DMSO (for potent test compounds, 10 mM stock solutions were further



v

1 ng/[err]L, stored at -80[err]C (working solution (2X): 1361
[err]ng/[err]L in assay buffer, prepare prior to use). Chronopgenic
substrat es (Phar maci a Hepar Inc.): 10 1. S2222 (FX[err] assay) stock
sol ution: 4ulen dei oni zed Herr]O store at 40C (working sol ution
(4X): 656 [E’Pr’}‘ %R assay buffer). 2.  S2302 (Thronbin as%%ﬂ%’%’f'mk
solution: 10 [err]Min deionized Herr] stored at 4[err] C (working
solution (4X): 1200 [err]Min assay buffer). 3. S2288 (tPA assay) stock
solution: 10 [err]Min deionized Herr]0, stored at 4[err]C 15

(wor ki ng Saﬁdeia (14390 o%% fhﬁ&rd%to? @%%@yyébmmea by%@g%mubnm ladst or

corrpound st oc u I on: , store err Test corrpounds
( conpoundscmpqm WaRking sqﬂﬁ)ons t(%kb\smsarﬁ' diutionspf O PN BREJCsolytignsawitht

-20[ err] C. ggthek ASO0ANr MUMGHIBE 204/ 1A T Fee éll ﬂstrefs%rfawsn 96 wel |
mcrotiter plates |natotal vol une of 2 err onents were in

final concéhtrafiepprest 43oM werking sqiytigadyy @ oo [‘%‘f F?IVI‘M\I[S "rk] Clo 250 in pssay | v

C[err]Cé[e][r%h Qafiergfgﬁoi&:h!}% Evltt)@neogéwamwﬁo, pH 7.5, dl n the absence Or
presence o e, st andar nhi bj g test co S

st rare ' 1 cMRbaARdnastve sial dheidhe AL of ey aphpnn F60 o FqE] and
164 [err] M S2222snderirafiéh)[ & tardll df Rbxodiiatet ®8ticaiifbundrsojutlofs 3fsde usattin(tBy 10
[err]MtPA and 371 [err] M S2288. Concentrations of the standard inhibitor
conmpound in the®¥8¥ay were from5 [err]Mto 0.021 [err]Min 1 to 3

di lution. @m‘meﬂi mabitommﬁpddine (BesM smcmq))ounmo (cohtrel) asmavhroygh tel daynewer e
froml rt 04 enr | For potent test
conpouﬂ%l di"‘k ﬁ%e‘% &\o% on‘l'sclybse °Ve fggtgttﬁg&' 581% dgr Xa assay were further
di luted 100 fol ‘dhe( G&¢ dtep m]ﬂtxbtaesa)/ was Ecedlsl}ewse@o A0FChe tesd corPonnd tvoriind)4 1
- AL SUBBHSR! @) ANGRM Al 190 818 B B Rurhl choliR oyt Y/t tismel deT

t he present assay cond f1o (P%S wer e per orrre | ent terrperat ure.
The first ot MF2P4. tmtlmyayaMI Ho phpRzvERe Werkisg %tw(?étwwbmeﬂw :

stock sol upirapg. 'fhqu?%géél g&u{?&tseﬂkre iRUbafdd ROUMMent tdRpERARE 6K1 & RlittkdONS

were further ) )

PCT/ EP3%/ 05231 Tg@be golpiignsavesadded |) vigobhaubsptegvorking solitiopr{4Xhwiths ay) |
fol | owed bgidWwik srapgssti on of test conpound working sol uti ons (4X) by a
serial dil utlons of 10 nmM stock sol utions \%otsh Bi ong k 1000 } |ﬂp’robe

204) in 96 deep mppzyﬁlpedp@gtl%w?@ rpmred at nm at seconds i tervals

minutes in a THERMOmax plate reader at ambient temperature.

Calculation of K. of the Test compounds:
20 Enzyme rates were calculated as mOD/min based on the first two minutes readings.

The ICgq values were determined by fitting the data to the log-logit equation {linear) or
the Morrison equation (non-linear} with an EXCEL spread-sheet. K; values were then
obtained by dividing the I1C5q by 2. Routinely, K;(factor Xa) values less than 3 nM were
calculated from the Morrison equation.

25 Compounds of the invention, when tested in this assay, demanstrated the

selective ability to inhibit human factor Xa and human thrombin.

EXAMPLE 9
{/n vitro assay for Human Prothrombinase)
This assay demonstrates the ability of the compounds of the invention to inhibit
30 prothrombinase. Prothrombinase (PTase) catalyzes the activation of prothrombin to
yield fragment 1.2 plus thrombin with meizothrombin as the intermediate. This assay is
an end point assay. Activity of the prothrombinase is measured by 'factivity of thrombin

(one of the reaction products) or by the amount of thrombin formed)time based on a



(a) Prepare a 40 [err] Mworking solution by diluting the 10 mMMstock 1 to
250 in assay 5 buffer in 2 steps: 1 to 100, and.1 to 2.5. (b) Make
anot her five serial dilutions (1:3) of the 40 [err]Msolution (600 [err]L
for each concentration). A total of six diluted test conpound sol utions
were used WQBA543ssay. Standard inhibitor conpound (5 mPSFERPSEE DVBO
(control) went through the same 10 di ldJ't_l on steps as those described above
for test conpounds. The next step in the assay was to dispense 50 [err]L of
the test conpound working solutions (4X) (fromd40 [err]Mto 0.164 [err]M

in dupli Calrémbil Hhddai bhiSk (MMAIsSROPIhK). erﬂalferﬂﬁn%mﬁ '°$°O‘NEQ*‘31 ¥R added

100 [err]L of enzyne working solution (2X) w Bi onek

resul ti ngCYBPIHTS %memmBaezﬁjacatv'tamsaqug?ﬁbe\' Hhrambing gptivity m nut es.

15 " (nlopig).sol utions was added 50 [err]L of substrate working

sol ution E4xg wi th Bi omek or MP204. The enzyne kinetics were neasured at
405 . nm at conds intervals for five minutes in a THERMOrax pl ate reader
at anbﬁenEniymerature Cal cul ation of Klerr] of the Test conpounds: 20

roat ngs. Vine TRt JiHLEh RibediesbBhORbP s e Rl KA ALY T bR " °°

| 0og-1 0gi t equaddiwtion( [1i.01ea/mL dn 50 keghibsrol, 20MMeCHCY),istored @Or209C1ear) W th an

EXCEL spr Qad S'Eﬁ’ﬁ%? #g{tg{kk[(é/nq&%% ol wer s tF / rl]-oﬁgtﬂ1r:|?(\j~ot3lﬁgd'sgl' EI ng the

I err] by 2. or val ues n3[err]M
wer e cal cul at €@-281 onuileinMssay bigflerdwithoutoBSA)2Stored at -80€6npounds of the -

i nvenfjong t ility to
i nhi b?ét) hurran '?‘é'i’? @&’?‘ﬁg*%%‘mrﬁ'r’raﬁﬁ'&? ?"‘I‘I’ OF%%TTP;],S %b%ﬂ;étdga I%ﬁdr@ﬁ% lr%lﬁg‘gga for
Human Pr ot hr onBilyted &Il 171485 modaly injasssy buffen edthontBEAI, Ismryd ot -80fL. corrpounds

of the i npgRlhakbid PPEpE)iesicle30  Prot hronbi nase. Prothronbi nase (PTase)
catal yzes the activation of prothronbin to yield fracgment 1.2 plus thronbin

with nei zot hr oRBPH V8§°'Pﬁé3q‘%lF Er ARGIPRL weretprpRarad §¥ynqdification 9f throAthodssay .
Activity of thepbred bpmdm&@m BRaBHSEy Iwemtvw by, gp. ddverpdig (one of

w)egg%%gghgn pél’?o%gﬁgt? vl senney (Avantl %ggyatpldgf Intc CaqyéEOJS%S rreg/CEI-} $9$?3§g32n a
-51- thronbi n standad ehgrmive chlbsforhV duefied frbmrbriioDsored) -20PGrurdiet mikrdhérat i on
of 1C50 (PTase) of trhzgrgon
Phosphatidyl Choline (Avanti Polar Lipids, Inc., Cat# 850457):
50 mg/ml in chloroform, synthetic 16:0-18:1 Palmitoyl-Oleoyl, stored at
20 -20°C under nitrogen or argon.
Spectrozyme-TH (American Diagnosiica Inc., Cat# 238L, 50 ymoles, stored at room
temperature) working solution: Dissolved 50 umoles in 10 mL dH,0.
BSA {Sigma Chem Co., Cat# A-7888, FractionV, RIA grade).
Assay buffer: 50 mM TrisHCI, pH 7.5, 150 mM NaCl, 2.5 mM CaCl,, 0.1% PEG 6000
25 (BDH), 0.056% BSA (Sigma, Fr.V, RIA grade). '
For one plate assay, prepare the following working solutions:
1. Prothrombinase complex:
(a) 100 uM PCPS (27.5 uL of PCPS stock (4.36 mM) diluted to final 1200 uL
with assay buffer.
30 {b) 25 nM Human factor Va: 5.08 uL of Va stock{1 mg/mL} was diluted to
final 1200 uL with assay buffer.
(c) 5 pM Human factor Xa: Dilute factor Xa stock (0.281 mg/mL)
1:1,220,000 with assay buffer. Prepare at least 1200 ul.

Combine equal volumes {1100 uL) of each component in the rt':arder of PCPS, Va



-~

conmpounds of the invention, PTase activity was expressed by thronbin
activity (nOD/mn). Materials: 5 Enzynes: 1. Human factor Va

(Haemat ol ogi ¢ Technol ogies Inc., Cat# HCVA-01 10) working solution: 1.0
ng/[err]L in 50%glycerol, 2 [err]M(err]C[err], stored at -20[err]C 2.
Human fact oWOBESHT (Enzyme Res. Lab. cat# HFX[err]1011) Iﬁé" ution:
0.281 ng/ L in assay buffer (w thout BSg), stored at -80[err]C. 10 3.
Human prot hronbin (FI1) (Enzynme Res. Lab., Cat# HP1002) working sol ution:
Diluted F11 to 4.85 [err]g/[err]L in assay buffer (w thout BSA), stored at

-80[err] C. Phosg{yoka.piLek tB8PS) amBishtlehiperdtiBIor 8 2h 4 DESINGRIYRG usg09FPS) wer e

prepared by m)dlflcatlon of the rret hod reparted by Barenhol z etal.
Bi ocheni stry (1g78diatglyjor sigge injjce (bapgstoambpjent tamperature befgsa ysalt i dyl seri ne

(Avanti Pobar Lé pwdaumhmgrothﬁai%mmwmte 184 pUbfEREtokk (4.85GHE/AK19%S FiRal

purified fromb 0 err] C under nitrogen or argon. Phosphati dyl
Chol i ne (Avanti {&CM “Lﬁ?‘p?sag\’ %1‘ Cat# 850457): 50 ng/m in chloroform

synt hets ¢ 26: 0- 2B mM EDITA/Assaly m’]ﬁeayb,a SLef 06 B ERXTA (pH 8.5) plus 19.2 mR00C
under nitrogen or 225980, Spectrozynme-TH (Anerican Di agnostica Inc., Cat#
1 238L, 50 [err] nor e‘é ?ored at room tenperature) working solution:
. Di ssol ved 80 [ e®. |2]mM Spectmoziroe TEVEDTA puffer} H).44 mLCof I $tSick 1% nBhleptuo. |

Cat # A-7888, Fr vV uffer: 50 mM TrisHC, pH 7.5,
150 M NaCl | %ﬁq@éa gb%b'q éBWL;Q?éAgggﬁep (BDH), 0.05% BSA
(Si gma, Fr5v, RTestgpmeyndstpmqenq;l oftthe inysatjon)pr epare t he fol I owi hg

Wor Ki ngy sol ut i k | 27.5
“[err] Lg%f PCPSOer'?S%r% (\zflogﬁ%%@%ﬁgﬁgg@b?ﬁogg?(mfgégg éﬁ AD?ESSO{;S ay

buffer. 30 1:3 dilgfion. Sompeppds\WeImRssaYascat & copgentratips i guplicats. Va

stock( 1 noAE&H ddndiitiBs adld ! H;c@qu,teo final 1200 [err]L with assay buffer. (c)
5 p[err] M Human_tact or err |ute factor Xa stock (0.281 ng/nL)

1:1, 220,000 wi tProfuembingss resctiomwas pegformed i fival 904k of E\*’ftrll_e C%ﬁ'ﬁb'l"ae equal
vol umes (1p142 (RPoruM PLPSS 5 &dL hFEHgmanepia HFXaf, €2 @vilRim & ¢ anvaried

15  concentration of the test compounds (6 yM to 0.021 uM or Iowe( concentration range).
Reaction was started by addition of PTase and incubated for 6 minutes at room
temperature. Reaction was stopped by addition of EDTA/buffer to final 10 mM.
Activity of thrombin (product) was then measured in the presence of 0.1 mM of
Spectrozyme-TH as substrate at 405 nm for 5 minutes (10 seconds intervals) at

20 ambient temperature in a THEROmax microplate reader. Reactions were performed in
86-well microtiter plates.

In the first step of the assay, 10 ulL of diluted test compound (5X) or buffer was
added to the plates in duplicate. Then 10 L of prothrombin (hFil} (5X) was added to
each well. Next 30 ul. PTase was added to each well, mix for about 30 seconds. The -

25 plates were then incubated at ambient temperature for 6 minutes.

in the next step, 50 4L of 20 mM EDTA (in assay buffer} was added to each well
to stop the reaction. The resulting solutions were then mixed for about 10 seconds.
Then 100 4l of 0.2 mM spectrozyme was added to each well. The thrombin reaction
rate was then measured at 405 nm for 5 minutes at 10 seconds intervals in a Molecular

30 Devices microplate reader.

Calculations:

Thrombin reaction rate was expressed as mOD/min. using OD readings from the

five minutg reaction. ICgq values were calculated with the log-logit curve fit program.

The compounds of the invention demonstrated the ability to inhibit
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-52- and Xa. Let stand at anbient tenperature for 5 to .10 m nutes and use
i medi ately or store in ice (bring to anbient tenperature before use). 2.
6 [err] M Human Brothron‘oln (F11): dilute 1 24 [err]L of FI| %ﬁ#ﬁ 85
my/ mL) to fWREPAISADO [err]L with assay buffer. 5 3. T?*LEP

EDTA/ Assay buffer: 0.8 [err]L of 0.5 M ELQITA (pH 8.5) plus 19.2 nL assay
buffer. 4. 0.2 mM Spectrozyne- TH EDTA buffer: 0.44 [err]L of SPTH stock
(5 [err]M plus 10.56 [err]L of 20 [err] M EDTA/ assay buffer. 5. Test
conpounds  bEOIRRRREIASseOlvhad GestdllMthisQidkay. 10 Prepare a wor ki ng
solution (5X) from 10 nM stock (DMSO) and make a series of 1:3 dilution.
Conpounds were assayed at 6 concentrations in duplicate. Assay conditions
and Procedure: Prothronbi nase reacti BRANWPEE pgrfor med in final 50 [err]L of
m xture containing PT[err] (20 [err] M PCPS, nM [err]FV[err],and 1 [err]M
[err]FX[err]), 1.2 [err]M human fact‘&‘”i‘la%?ﬁd varied 15 concentration of
t he test CoerouTIlﬁbﬂ{IIEW[@iﬁs%HGmenﬁ&les{ ther bty bf tHRVEIMPDRREETS sétdson range) .
Reactiop was star by addition of PTase and incubated for 6 m nutes at
roomte?‘r‘pe?'a‘l’ g E‘Q%cti on was stopped by addition of EDTA/ buffer to final
10 M Acti vi t yMafe rate (25038(( g werecdnesthatizeidhaeith mﬂsmr;iedtdblarﬁiﬂae presence of

0 O R R i B o T WSS e

React i ons ther mepmiréroentaxf bigpdy@essird asriveli @ farankipg atoed sainplesite rionitst st ep of

h i I h
Platostn SElirvipienly (aHoBfohGR i P 4R sboubled bar bl hitindiBpatiiage | 2.1 "¢
added 19 e@fTWel"fhe Wé%@lﬂ%ai[@zﬂﬂﬂ atedTies theyrispessdd hdministetng the test ni x for '
-about 30 sesaadﬁquﬁh@ %%cornéain% PR eEint dHRidn 'an&%hsdsﬁsn@m@ tﬂFﬁmtiolefaEBr_\_A

tenperature for 6 _mnutes. In the next steg [err]L of 20 Jerr
(in assay Hﬁ?*@)T%@b%ﬁ%’dwﬁﬁ"EM Wi P Imig- n%tnsmnr?@drtéa@wdnmawa cava

resul ting skWdinBs 1e3-8 dh 8iRtdlkd b deRsl VRO UAN Jéhobe briidRes iR 28Qnferr]L
of 0.2 [er%q{“ﬂgectroz rre was added to each well. The thronbin reaction

rate was t 4 ibe gbdaminglzvena cavp Wereigatade Follpwing Alsuserty. theasimali s i n a

Mol ecuhsr 3fre allRvddRSstabilide0fHon t€ begiatlag theCadpenhwaﬁu OTést cIJ‘ihbGﬂ’ﬂHszér@aCt ion
rate was EX%PESSE ni nut

t
enct ! on. - PRTETSeg 28 sBameaveous Bl s e Hhutdsdgir B 3 8 Oiouts ¢
program Tirdusienphthnasbadlastinewas begun. ofwal etimned inad g infusioabit =61, )thé 0 | nhi bi t

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 animal, slit open, the
20 clot [if any) carefully removed, and weighed. Statistical analysis on the results was
performed using a 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.

% % * % %

25 While the present invention has been described with reference to the specific
embodiments thereof, it should be understood by those skilled in the art that various
changes may be made and equivalents may be substituted without departing from the
true spirit and scope of the invention. In addition, many modifications may be made to
adapt a particular situation, material, composition of matter, process, process step or

30 steps, to the objective, spirit and scope of the present invention. AII_ such modifications

are intended to be within the scope of the claims appended hereto.



WD 98/ 15547 PCT/ EP97/ 05231
-53- pro-thronbi nase when tes m\“\ mmw!@ \[ EXAMPLE 10 (In vivo assay)
The foll ow ng assay dem)nstrat t he conpounds to act as 5

anti-coagul ants. Ml e rats (250 330 g) wer e anesthetized with sodi um

pent obar bi tglo dsfi€ss#0/ kg, i.p.) and pr ep%?ed for surgery. Then®bipszsarotid
artery was cannul ated for the nmeasur ene of bl ood pressure as well as for
taki ng bl ood sanples to nonitor clotting variables (prothronbin tinme (PT)
and acti vawwmopl astin tinme 10 (aPTT)). The tail vein was
cannul at ed € purpose of admnistering the test conpounds (ie., the
conpounds of tht i nvkfemeauncheplented iramdthp oroup cansisting efithepiollewing | nf usi on.
The abdomegamecpened via a md-line incision and the abdom nal vena cava
was isolated for 2-3 cmdistal to the renal vein. Al venous branches in

this 2-3 cmsegment of the abdom nal vena cava were ligated. Follow ng all
surgery, t e animal s 15 were,al | oned to,stablllze prior to, beginning the

experi rrent t z 0 u d R e adm n| st ad 2 NJ Njzzav Bus bolus (t =
0). Thr ee a’tel ] l %on of ? p/,astin was
begun. u5|5n ([er Vdha cava

was Ilgat e@zat b'bth the I’OXI &l and di sﬁal ends esseh‘vvas left in
place for 60 minutest’after which it was excised flomthe animal, slit
open, the 20 clot (if any) carefully renoved, and wei ghed. St atl sti cal
anal ysis on the resul ts was perforned using a W | coxi n- mat ched- pai rs signed
rank test. glhe COW of . tt’ke i nventiogy when te ted in tpgs assay,
denonstr at eg nhi bit the cl\etl L@ t god. 25

Whi |l e the g‘; ijnve tlf)\‘ bean, desd h| ee fovit.he

speci fic enDgdg rrent ere t shoul d bl hy pgse skilled in
the art thaf various (.; anges n"ay be maderind equi vh) ents may be substituted
wi t hout departing fr dm the true spirit and scope of the invention. In

addi tion, many nodifications may be nade to adapt a particul ar situation,
mat erial, conposi tionsof matter, process, process step or 30 steps, to the

obj ecti ve, irit gian scoge Ofn’t he presenry i nventl on Skh

‘nodi ficatio eW|th|nt im; appended

hereto. (viy,
R‘

wherein:

Ais-C{R%) = or -N=;

Z' and Z2 are independently -O-, -N{R'2}-, -OCH,- or -8(0),, (where n.is O to 2);

R' and R* are each independently hydrogen, halo, alkyl, nitro, -OR 2, -C(O)OR'2,
-CIOIN(R'2)R'3, -N(R'2IR"3, -NIR')C(OIR"2, or -N{H)S(O),R'S;

R? is -CINHINH,, -C(NHIN(HIOR'2, -C(NH)N(HIC(O)OR®, -C(INH)N(HIC(O)R2,
C{NH)N{H)S{O),R"S, or -CINH)N(H)CIOIN{H)R 12;

R? is hydrogen, halo, alkyl, haloalkyl, nitro, ursido, guanidino, -OR'2, -CINH)NH,,,
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WHAT IS CLAIMED I S: 1. ted fromthe group consisting of
the foll ow ng f ormul ae: ““lg mmmmumZ[err] are |ngepeﬁdently Og
-N(Rerr]- OCH err]- or - O)L[err] (where nis 0 to 2); err nd Rlerr]
are each |H‘Hb?§é‘ ntly hydrogen, halo, alkyl, nitro, -OR[BFFf?7 OR[err],
-CCONRerr]Rerr], N(Rerr])Rerr], --NGR[err])C(O)R[err or
-N(H)S(O)[err]R[err] Rlerr] is -C(NHINH[err] -C(NH)N(HI OR[ err]

-(NN(H (O g err]R - C(|NH)N(H) er{]Jr C(NH)N HS(O[err]Rerr],

or - C( NH) N( H) C( GEMWHINRRIOR' ., -CRDIN(R 2)R CEN(R RS, -CH(QHICIOMMRIARAS; | |

nitro, ureido, __gg_-g_ﬂﬁibp%m_mz?ﬁﬁ], -C(o%h‘w,'\ﬁ'[@é(dmﬁ”, N 2R Serd!

PCT/ EP97/ 05231

- C( NH) N( H) OR] erli J2)-t@fabyr(arly amidiny|(eptichalyRsuhstijut@y By W) et 2yiRidazoly!

- CH O N .

NCRCor 1)) R er TRy EES e oy o 2R 5Pl M B e )

N(R[err])C(O Ra#l}, (1,2)- tetrahydropyrl m dinyl (optionally substituted by

al kyl), (1p@3qd g8 Qn%zlﬁééﬂenélé}my' r%?&de\s ﬁélbsélk iuﬁﬁga! Aty INIR1JR13,

(1,2)-imdazolin qptional | pﬁ ON%J/@% and R6 are

i ndependent | y h9é?) v, CI‘@JINSR é'l"' I'C(‘H);N(B )‘Ré’zc‘ YN(R err])Rerr],
-(O ORlerr], C&@‘N(cﬁbm R]‘?)R"f E‘-NRI%"")C(O)R” N(RIS(0),R"S, or

O N CH
e AR LN o rer )
-N(R[err] )ﬁ(;@){sm ]WT(R]{%)_@LR” (where nis O to 2 and m is 1to 4) or

-N O N O N
e e s R R AN S LT R oA i e 1 o

4) or S(O [ err thé&Ghe]carlioh) dt&Rincontdg fethe] suRuf etrorr] in(eMher 6f theses rddidals canand p

is 0Oto 4), with .th 0 t rbon at om bonded to the sul fur atom
in either of thestéJ fbé’ ea/+°sa%°ttﬁgr hett@r &*Ponded to another hetero atom R8 is
hydr ogen, %ﬁilsyivdmgehablbyl adelv; RO |s |ndependently hydr ogen, al kyl ,- al kenyl,

alciggl&i ﬂ%&y n eB@%ﬂwg% etV d% ﬁﬁy %P%:me‘ K¥ibatkenyl,
R{er 1] O O) N RIeiop @w'Pa'kﬂe'@yL relaion OJOR'Z, -CIOINIR2IR'S,
N(Rlerr])Rlerr ]-R*‘RE:RB i@@?“’ h“N(\Iﬁﬂ 1] )R RI(B}-r AR BB Io(0)R12
“Rlerr]-AO R e U -€(0) N l)nw(g:xRL A3, WC(G)N(R 2):«(%941'\g R2NCR 2) Ri3,
-C(R12)(0R12)-R14-N(R12)(R13), -R14-C(R12)(0R12)-R14-N(R12)(R13),
-C(R'2){0R'?)C(0)OR'?, -R14-C(R12){OR'2)C(O)OR"?, -C(R'?)(C(0)OR?),,.
-R14-C(R12)(C(0)OR?),, -CIR'Z2HN(R'2)R!3)C(0)OR’?2,
-R'-C(R'2{N(R'2)R'3)C(0)OR'2, -C(R12)(OR'2)R"3, -R14-C(R12)(OR'Y)R13,
-N(R'ZR3, -RM-N(RT2JR13, -N(R’z)C(O)ORw, ;R14-N(R'2)C(O)OR‘5,
-N(R1 Z)C(O)R1 3’ -R14-N(R12)C(0)R13, -N(R12)C(NR12)R15,
-R14-N(RT2CINR'Y)R1S, -N(R12)5(0),R"®, -R1-N(R'?)S(0),R"®,
-N(R'3C(OIN(RT?)R?3, -R14-NIR'HC(OIN(RT2)R'3, -N(R?)CINR')N(R'2)R"3,
-RM™.N(RTYCINR'ZINRZIR?3, -NRTACINR'IN(RIANR 2R3,
-R14-N(R1Z)C(NR1Z)N(R12)N(R12)R13, -N{R12)-R14-C(R12)(N(R12)R13)C(0)OR12,
-R14-N(R12)—R14-C(R12)(N(R12)R13)C(0)0R12, —N(R12)S(O)R13,
-R14-N(R12)S(O)R13, -OR12, -R14-OR12, -O-N(R1 Z)C(NR12)N(R12)R13,
-R14-0-N(R'YC(NR'2IN(R' 2R3, -0S(0),0R?, -R14-0S(0),0R'2,.
-P{O)(OR2R13, -R14-PIONOR'2R3, -OP(0)(OR?),, -R!4-OP(0)(OR'?),,
-P(0)(OR2),, -R'4-P(0)(OR'?),, -SR'2, -R14-SR"2, -C(SR'2)(R'2)C(0)OR"2
{where n is O to 2), -R*-C(SR'3)(R'3C{0)OR'2 (where n is O to 2),



-C(RL

@D

-

-
D~N
—_

-

3
AN

mﬂ‘m rr])(CR[err]) Rlerr]-N(Rlerr])(R

) (OR12) - RL4- N( R12) (
| O)R[ ’ﬂﬂ‘!“ﬁﬂ‘ err]) (O Rerr]) (O R err],-O(R e

err],-C(Rlerr]) (N(R err]) REGTEFEBoR err],
1)0(@015%3”1 “C(Rerr])(ORlerr])Rlerr],-Rl

err])R[err] N(R[err])C(O)OQ[err],-R[err]-N(R
2(wherenusOt02) R S{O) -R'4.CI0)OR2 (where n is O

§§ %{‘N M§E?F§[3er I J\%ﬂ)ehu Ngtuﬁ[@r(u‘g Rl err]

N(cRpenorq)) S((m,,fna‘ﬁfqm JEN(R ]2)R )C(O)OR12 {(where nis O to 2),

%B[QW’R%:F{@ Rﬁ]zy }eﬁ[pﬁﬁ%%)@@nr(%ﬁ&qgﬂoeﬂ])Rl[err] N(Rlerr |

)sﬁiﬂ N%‘r AIPIgR e (meamiesg&]@?{zbrﬂ]‘)sm -R&H-NIA RIGIOIQR"2 -
r(i),s;g (%N(é?b T RILARRERIG IR fvhére N6 £ 8)] ) - Rlerr]- (Rl er

r
R

ey 12 o) 1|<|((Nh?;errlfﬁ@r2’h)c(?)20?[e;r] “N(Rlerr]) S(O
-S-8-R'*-C(R"“)(N(R JC{O)OR'<, -R'*-8-S-R'*-C(R )(N R3)1C
;]R[N‘(i‘rR[r ]err]gc(%o&% ’R’i’ QKQSC(OI"\RRBQR{3 AR scdkgﬁ% grr] JNC

r] og[ N( R][ esml Fﬁ(ﬁwﬁmfer& N & &y, rgzbﬁ(@) rﬁ”n@@ér@in{enr&r%[ aﬂ'*ls(oﬁii#‘m] Gs5( O
err Rlerr]

(ORerr]. )'R ﬁ’z‘%{%rﬁ‘ %55265‘{‘ y er r%@%h‘]\"‘ B[ﬁ (OR err] '

] - Rloeletagh a? @) 4roRoptiodallly aubstitutdd B drle, orFhére rsibSftlients lseteEe3Rtd ko) (Rl er

O) OR er r] ouz) cons:sttw)ogglﬁq Eé@ hﬂeﬁﬁyl ha%agﬂ( S rI]tT)O( %ﬁ{zr ]gﬁzo) Rlerr]

enisO

P97/ 05231 -S®8 n‘ss@ﬁh{m is] + Bf 2, rmmf)e)‘bRp«muque)mm%Rb? to 2),
r]- S(O)[eré zrjnﬁ%%%ﬁwé(mge nis 0to 2),
e

(Oferr]- R[err err renis O0to 2),
r] - S(cDepeh RY isRpratky] M{I(eFQ ther §ryiRiadical]ig mmr@llw suwt@ted b¥)one or more

0t
U AR e AR T 0112
to 2), - p@pn] W@-HO]R BiQ Cﬁ"%["\?!’?‘_[l's(mre?b R'&RI3 0 2)

r]- S(C»[erCJO)Bhezrbtcﬁiﬂﬁk@WP @(@) ‘aﬂ’@rahli éﬂm(cﬁa’ﬁ)%s 0to 2),

; err] err R{k i
r r] 5(00)5%@? F*%’ irgra Prvlr{r(vhf@rtbf)aa'@ aéf%qptwﬂé'r %Jbﬁtlwged)by gneypr more
- R er r ] - C( BLigstrhertNcEeetet [iidnh eid droGsh eddddtingrdf afklyE Haloohaollker, r1 C(Rlerr])

0
) N ]R[ A 1 )'r']Rf° ﬁ‘P}‘ EL'{'er r h’*msqsé)”l\f(ﬁf%’n'?‘] ) arhers § is. Ser %3 NIRRT R err]
r] - SCO( S) Nc&{csoR]3,[- emmm‘smﬁ[ es(o} né?ra}ud(mhmmi ig 1 or 2),

[ E[r (ra]r r ]S( %‘Tg)e"r[“ﬁ 5%2% e?tf%ocg'%?' ET élr’s(r% N%é{[bg rel) S ks %Q%ﬁt? ]-sgeit%’ (NR
[err])Rerr]; dronem:mrlaep pgnsmyig t(fcqﬂml dwbd Ihplogikigls haloalkexy, trarsalbyl, nor e
e o~ TS e oM F M IR, 12 20
-N(R [err]) R[er@]O)NCR\ Rﬁ{eﬁ@]z %%@)“N(Qf ﬁqﬂ zérr] -S(Oferr]ORerr] and
- OP( O ( OR[greaki R4 haterocyclylatkyl (where the heterocyclyl radical is optionally substituted
by one or more substituents selected from the group consisting of alkyl,
halo, haloalkyl, haloalkoxy, aralkyl, -OR'2, -SRZ, -5{0)R'® (where q is 1
or 2), -C(OJOR'2, -N(R'2)R'3, -C{OIN(R'?)R3), -5(0),0R"? and
-OP(0)N(OR3),);

or each R? is heterocyclylatkenyl (where the heterocyclyl radical is optionally substituted
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by one or more substituents selected from the group consisting of alkyl,



or each RO is aral kyl (where the a ﬂ]{‘ﬁﬁx cal is optionally substituted by

one or nore substituents ﬂl‘““ group consi-sting of al kyl, halo,
hal oal kyl , hal oal koxy, n|t err], -S(O[err]Rerr] (vvhere q

is 1 or 2), err])R[err ORerr], C(O)N(R[err]
-S(O[err]d@é?’&%hnd CP(O)(CR[err]) [err] or each RO |sl)c§'a+’gény1(\/\here
the aryl radical is optionally substityted by one or nore substituents
sel ected fromthe group consisting of alkyl, halo, haloal kyl, hal oal koxy,
nitro, -ORlerr], -SRerr]12, -S(OJferr]Rerr] (where gis 1 or 2),

- CNJ(:(R[ O)eE gq% Rl e]rrrago haGa@)vﬂ?[ﬁaﬁfalﬂoxv ;Zrta)d)l( Rﬁﬂe‘lrzr o ersid), RSY Q)rib@ﬁ rq%@?[ ter (r]I gnd
- err | 0 ubstitute one
or nore substl?rﬂhﬁ(ozgﬁe05§@1gpofn ?ﬁ@ﬁgﬁ‘z%s’g ﬁ@’%& gg/ al kyl , hal oy
hal oal kyl , hal-ﬁﬁ’l((kmﬁ‘z)fntro ar al kyl , OQ[err] -SR[err], S(O)[err]R[err]

wh
LSO N R &) E)ad?mgé?%ﬁ‘ Gl F%‘@(*B}Easrs'rkﬂ PR or cach
RO is heterocy® @meﬂbs twherdaetiset oc?bl QI0)PRYT.cHIR AR dpt i onal | y

substituted by 12 e 12t yan d fromthe group consisting
of al kyl, hal ocﬂﬁﬁ\{ gal)ﬁm S@aﬁ%l k%@yb%étorsa ﬁnf? -OR[err], -SRerr],

S(O[err] q@ch]Rgas @m{a@tv@"qu (vghese tlﬁeeadamantxt(r@@k[setpmqonalm sybstirdtdRperr]
C(ON(Rerr]) Fﬂnﬁhfﬂ»&m, r%@dﬁrﬁdlﬂﬂ&wbnaidsn@( @}d)cﬁ*"s[m ehd G b} Or each

RO is heterocycly g |ca I's optionally

cy
substituted bﬁ’or@%@ﬁmr@&u’@g W;‘% 2 8 cﬁ(@ QHf’or?Pf’he group consi sting

of alkyl,  \OpAS/dR5Y;
PCT/ EP97/ 05231,-57- hal o, hal oaI krg/ 3l hal oal koxy,  aral ky
d

COR et 1] | SR indehaentY Ry RPBS Y|SBl vh L SR - o ) R er 1]
- g(:)(R[ O)EE rg]q%ﬁ[t%?rid qus(o@)afﬂ(eRﬁ&ﬁf 5 )TR{nef k- )oé-tmcgl@&élbﬁagc% rrl}\? [%Oﬁembcq[nt?ml?g - '
- err s adaman 0 na stitute
ey ek o Lo 1d 15 Shouph tams yien s bartishe B Sl O soate
(where gis 1 vswherB)n, theG(aEBoﬂ:{tems]mayl\l(eREmbm}lpyR{mﬂd and wherem the '

= O) N(Rerr] 2) 571:"? V\)Sl% %s%%ri;\]ls it ona gthstlt gpcg 9% Qhﬂ % ]grLﬁr %Pkgﬁor each

RO i s adanmant y‘f aman Wistit ut ed
by al kyl, hal oarvhav.oa‘alkyky. Hadd, dsalolathyhaloéua@w mwrogﬂ[@um]zmwse@ppem?j Rl err]
(Whereqls 1 IR [err],-N(R [err])Rerr], -(ONR .
[err])R[er (%(8 err] aqg OP(O (R err] [err])) each R10 is
mdependeﬁ{l'? -G éﬁf -GIOMWR' 2 oal kyl, aryl or aralkyl: or RO and RLO

toget her QLR JHRANG'S is HaepSdehtiy W&Jobé‘n,%ﬂ(yQ%?M%ﬁtfonEl'lW&:b%Yuﬁh@@b?‘HQITo?‘i ni ng
alkyl, hydroxy, alkoxy, aralkoxy, amino, dialkylamino, monoalkylamino, nitro,
carboxy, alkoxycarbonyl, aminocarbonyl, monoalkylaminocarbonyl, or
dialkylaminocarbonyl), or aralky! (optionally substituted by halo, alkyl, aryl,
hydroxy, alkoxy, aralkyl, amino, dialkylamino, monoalkylamino, nitro, carboxy,
alkoxycarbonyl, aminocarbonyl, monoalkylaminocarbonyl, or
dialkylaminocarbonyl);

R'4 is an alkylene or alkylidene chain;

R1% is alkyl, aryl {optionally substituted by halo, alkyl, hydroxy, alkoxy, aralkoxy,
amino, diatkylamino, monoalkylamino, nitro, carboxy, alkoxycarbonyl,
aminocarbonyl, monoalkylaminocarbonyl, or dialkylaminocarbonvyl), or aralkyl
(optionally substituted by halo, alkyi, aryl, hydroxy, alkoxy, aralkyl, amino,
dialkylamino, monoalkylamino, nitro, carboxy, alkoxycarbonyl, aminocarbonyl,
monoalkylaminocarbonyl, or dialkylaminocarbonyl); and

R'6 is a mono-, bi- or tricyclic carbocyclic ring system containing from 3 to 15 carbon

atoms which may be partially or fully saturated or aromatic, wherein the carbon



from3 to 1 5 carbon atons whj artiaIIy or fully saturated or
aromati c, wherein the ca ﬂﬁm optionally oxidized and. wherein
t he carbocycllc ring sys y substituted by al kyl, aryl,

aral kyl, al koxy, aryl oxy, aral koxy, hal o, hal oal kyl, haloalkoxy, hydr oxy,

-N(R{ er 1] Wabesrisker C(O) CR{err], or -C(Q);gl_(R[err])R[err] Rce/mpd7ds3s1
-C(OOR[err]Jor -C(ONR [err])R[err] each R12 and R13 is independently

hydrogen, alkyl, aryl (optionally substit ut ed by hal o, alkyl, hydroxy,

al koxy, aral in.‘dh\s ﬁfﬂyﬂ.ﬁ oﬂbﬁ&livyéﬂd&émanmﬁ&ﬁnl@)ﬂb %Q?tﬁeycﬂ%' ArigPsystein ROXY.
al koxycar bonyl

| b

di al kyl ani nocé%?ﬂﬂﬁe?’ ?8®ka’m{§ﬁ %g B%g}plr}g%gﬂlfg;“q Bt elf defingd pbove), kyl,
ary{3 hydr F)éy,andlid(gmnaw aﬁtb'sﬂtuteabmymyt Cirgd) &éi?mmxy,mmgy ky,lamwo nitro, -
car boxy, al ko %ar ‘o Wy i @ocar on ﬁgawj 3 negar bg a/’
di al kyl ami noc hglopikyizfaloplkoxy, '};YF’R‘%)/‘Ne R‘}q )QBRE HGIQIN( ?ﬂraf i s
al kyl, arorIR'P dpa inwomok, - mﬁe?clkumo@bhbﬁhg systbii)dontditiAg Qib)h 3% H®tihg
al ?'O‘Q%X’r bomyiemfr lt‘J'b‘i'f“?ﬂﬂm"’ RBRE 6. R Skt aeigited drom kfogen,
di a: kylha(rjn noc mbﬁ(rybr)d smfg%hkwmreatthg adlbtu, rittbgen dnd ﬁﬂflei?tc??ﬁé fhay %kyi
ary ydr oxy, Y sl ami no Iaﬂé m no, noa am no, nitro,
car boxy, al kof)?gg?@gy%' 2 B8RP atorms, Biay | be) option ized, and
di al kyl atrri nocalvglzmuytlt)te hatadod?%;t}] m}gl Ethgmtpmmlvgr‘fﬁw Ea‘tﬂﬁdtéd Gﬁtr‘ bo::?/cl iC
ful Ty sat ur at SEHptE prd s silbtiyted oy CRTARIRITT (Wherp rig Ol shd R1 is 7 "
full t ur at PG I8:S By i BEn (Whegp, 9 is
- 28- Y sa e %efmed above) R i EB&%M?S%&RW%H blvm}k\dnearwphraum,l divoxgxi di zed and
wh i th b

(?:E eRI[ grr] )e( (I:Q[ e Bﬁﬁﬁlﬁo{\} %&szl}’?\g\ﬂé ﬂgﬁp‘f’é’ byérg éﬂﬁuﬁerr?'q)gndefl ned

above), and | #r0 Uﬂ%ﬂzﬂ 3substituted by al kyl, aryl, aral kyl, al koxy, -

?er/:QF)e(?/r ]féf‘%'baéﬁteﬁ%%epgﬂrf )gyule_ tg?ghﬁ%h?gﬁéwﬁé oK, acce ble ﬁalt| s 3

nono-, fori cyclic heterocycl Ic ring system.cont a| ni ng from 3 to 16
ring rrenbers IncI uding carbon and 1 to 4 hetero atons selected from
nitrogen, oxy n&] sul fur 8 gg? wherein the carbon, nitrogen and sul fur
atons may be t|on & gpmpaupd 28 &lalm i 9’@‘?9?’9'66@““‘5‘?@?\’5 may be optionally

quarterni zed, and wherein fhe heterocyclic ri ngn:]3 system may be partially or

fully saturated or aromati c)\ald jztut
: p [ to(é})and R11 is

-(C(Rlerr])(Rerr]))[err]-K
asa single stereoisomer or a mixture thereof; or as a pharmaceutically acceptable salt
“thereof.

3. The compound of Claim 2 wherein:

Ais -N=; _

2! and 22 are independently -O-, -OCH,- or -S{0),, (where n is O to 2);

R? and R* are each independently hydrogen, halo or -OR'2;

R? is -CINH)NH,, -C(NHIN{H)S(0),R"5, or -CINHIN(H)C(O)R'%;

R3 is ureido, guanidino, -OR'2, -C(NH)NH,, -CIOIN{R'2)R'3, -N(R')R"3,

' -N(R'2)C(0)R12, (1,2)-tetrahydropyrimidinyl {optionally substituted by alkyl),
(1,2)-imidazolyl {(optionally substituted by alkyl), or (1,2)-imidazolinyl (optionally
substituted by alkyl};



defined above), and is optlonall d by al kyl, aryl, aral kyl,
al koxy, aryl oxy, aral koxy, %ﬁgl‘&ﬂ! hal oaI koxy, hydroxy,
-N(Rerr])Rerr], C(O)CR[er err])Rerr]; as a single
stereoi sonmer or a mxture thereof [err] a phar naceutlcanh%éyg #;, is?bl e salt
t hereof . 2wO9s/I55& conpound of Caim 1 selected fromfor E ?"9 as a
single stereoisoner or a mxture thereq§g. or as a pharnmaceutically
acceptabl e salt thereof. 3. The conpound of Claim 2 wherein: Ais -Ns
Z[err] and Zerr] are independently -0-, -OCH err]-or -S(OJferr] (where n
is Oto 2)gs aﬁhmﬁrdrem;ﬁﬁﬁnﬂl’ hygeAckalé, riep et daivalkyl; hydr ogen, hal o or

- OR12: :
~ G0 Ny AR g it iy O fpa g s T toAE ] O
-OR[ err], GEMRY N‘Eﬂéﬂidndeﬁjxﬂ)n%{r&ﬁm rajyR[-e PRI (- Rt‘echmnr &rr],

-N O & 1 t Il bstituted
S e LD et SRR B oy e e

(1, 2)-i m dazaéth RY s mptopnmuwsubsmstedthytm cbynenelsybgtrtuentswemdfmrhe

PCT/ EP97/ 05231 - 59- RS 9{ ASe gg ,J,a{ (ggodm,g,erthal _er12al kyl , or

hal oal kyl effq“P " S err er err V\/nere nis

SRR Gt ) Glati b Cembtntl i KEEE
(O R e }ﬁ p? I subs uted by one or more substituents selected from

R err]- ng ?ﬂﬁea %%ﬁ& i &[ 1@ err err]-N(R[ err, rr or

each R9 is arylthg QmupmaF'FSP"%Qb%'l‘Y't lachaiga 'whé"abﬂma]e" igapQR Y ]%e'% gl

selected from tn@pg Foap. ngm;mst l.(f(@ ,@(wahkyl-s(dnggu &l oHBNOR Y, oal koxy,

hitro, -ORlerr], err], -

[err]. - O @peRFe? is '"UGRQG}’RIQ‘R[ By ?9‘1’{ ‘é’r?"}y‘ S(O[err]ORlerr] and
- OP( O) (OR[nrid )d@ioR)2 oiciemR' HREr] i s aral kyl (optionally substituted by

O o o AL 9y e b PR ey, P (SRBRATA et K, 1
- N<(:| R OeDr B] )Rl e;ra]kyl @gﬁ&?[ afkoky,- ﬁélgf% Blhﬁﬁd ]d)ﬂv@m'befsﬁ@)éma]rﬂﬁ?e";:rbal ol
E[ner r] ( ' )S( ‘Gé[( O Il(é{‘ycaaoayﬁ%ﬁ[mgca '3°ﬂY' aﬁgggg%l'\éf%)rég?ﬂgﬁﬂ Rl err] g i s
i ndependent |y m;alkwgamocaibhwn,, o raydlky) dgptiooallyl supstitytest by taledalvyl, arxl-o, al kyl
hydr oxy, al kox)‘ivd%x@[ lé%)év a@ﬁ%?amﬁio@h@ﬁk’%mimm&ﬂ%@ﬂ@iaﬂrl\@rniﬂ?&caPcLJxryQ
alkoxycarbonyl, aminocarbonyl, monoalkylaminocarbonyl, or
dialkylaminocarbonvl);
R'4 is an alkylene or alkylidene chain;
RS is alkyl, aryl (optionally substituted by halo, alky!, hydroxy, alkoxy, aralkoxy,
amino, dialkylamino, monoalkylamino, nitro, car_boxy, alkoxycarbonyl,
aminocarbonyl, monoalkylaminocarbonyl, or dialkylaminocarbonyl), or aralkyl
{optionally substituted by halo, alkyl, aryl, hydroxy, alkoxy, aralkyl, amino,
dialkylamino, monoalkylamino, nitro, carboxy, alkoxycarbonyl, aminocarbonyl,

monoalkylaminocarbonyi, or dialkylaminocarbonyl).

4, The compound of Claim 3 wherein:
Ais-N=;
Z' and 22 are each -O-;
R1 is hydrogen or -OR'%;
2 is -C(NHINH,;
3 is (1,2)-tetrahydropyrimidinyl (optionally substituted by alkyl), (1 2)-rm|dazo|yl
(optionally substituted by alkyl), or {1,2)-imidazolinyl (optxonally substituted by



car boxy, al koxycarbonyl, am nocar b noal kyl ani nocar bonyl , or
di al kyl am nocar bonyl ), M‘\Mﬂﬁg “ﬂl |y substituted by hal o, alkyl,
aryl, hydroxy, alkoxy, | kyl am no, nonoal kyl am no, nitro,

car boxy, al koxycar bonyl, af nocar bonyl nonoal kyl am nocar
di al kyl am'WQé’ﬁ)/ﬁ%yl ) R4 is an al kyl ene or al kyl i dene 3%&%7% is

al kyl, aryl (optionally substituted by.gmal o, al kyl, hydroxy, al koxy,

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

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

di al kyl am nocagib@gnyl ), or aral kyl (optionally substituted by hal o, alkyl,
aryl, hydgpﬁsy al koxy, aral kyl, amno, dialkylam no, nonoal kyl am no, nitro,
car boxy, el5'()ny| am nocar bonyl, nonoal kyl am nocar bonyl, or

di al kyl armﬁendiﬂﬁtar:yba)ch Walo; The compound of Claim 3 wherein: Ais -N =

Z[err] angy ﬂ“ Ff"%m)?ﬂl ‘w&rgg{]]séjrt% f'XHitf gggq 134 OR[err]; Rerr] is |

-C(NH) NH[ e 2)-tetr rim aIIy '
substi t ut ea:b Ilkqdp)endt(nllvzf)vdmﬁedazibvlyhfv tm@ﬁa :I &B;ﬁm gt ed by al kyl),

or (1,2)-imdagahi 1DNRIA R Pebst R4 2i13. WO 98/ 15547

PCT§ EP9)7/ 05231@6(@&”(&%5 ﬁh:ll g)ﬁydﬁh fk“‘:“I;Sh?a:nd R6 are each hal o; Rlerr]
is -S(O) [ eaqh R} GéR[d@PP'f e@"R[/éWF"]‘-"P)"{‘@fP!Wg{[err] (where nis 0to 2 and mis 1
to 4); eaghm g[été)bﬂ‘s oyn@l@:yﬁmemw'y hydrogen al kyl, aryl, -C(OORerr],
-Rerr]- C(O) QR[err] -N(R[err])R[err] or
-Rerr]- NER{"E‘FrZH %r rip; '“déEE'F\d‘ﬁQE'M W§'°Pﬁ’68 H‘é‘ently hydrogen or al kyI
Rlerr]is RGQ)aCHWIéde & alkyfidGhdNeiiier r]) Rlerr]; each R12 and RI13 is

i ndependent, + drogen or alkyl; R14 is an al kyI ene or al kylidene chain;
R15 is. al Ryl Sqkdpypryls, The conpound of O aim4 wherein:
5. - The compound of Claim 4 wherein:
Ais-N=;

Z" and 22 are each -O-;

R' is hydroxy;

R2 is -C{NH)NH,;

R3 is 1-methylimidazol-2-yl or 1-methylimidazolin-2-yl;

R% is hydrogen;

R® and R® are each fluoro;

R’ is -S(0)-(C(R®)(R1°)),-R'! (where nis O to 2 and m is 1 to 4);

each R? is independently hydrogen, alkyl, aryl, -C(OJOR'2, -R4-C{O)OR"2, -N(R'?)R"?,
or -R14-N(R'2)R'3; '

-each R10 is independently hydrogen or alkyi;

R'! is -C(OJOR'2 or -CIOIN(R12)R"3;

each R'2 and R'3 is independently hydrogen or alkyi;

R4 is an alkylene or alkylidene chain;

R'5 is alkyl or aryi.

6. The compound of Claim 5 selected from the group consisting of:
4-hydroxy-3-[(4-{methoxycarbonylmethyl)thio-6-(3-(1-methyi)imidazolin-2-yl)phenoxy-

3,5-difluoropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-[{4-(carboxymethyi)thio-6-{3-(1-methyllimidazolin-2-yl)phenoxy-

3,5-difluoropyridin-2-yl)oxylbenzamidine;



Ais -N=; Z1 and Z2 ar Rl is hydroxy; Rerr] is -C(NHNHerr];

R3 is 1-nethylim dazol 5“ m dazolin-2-yl;, R4 is hydrogen; R5
and R6 are each fl uoroRl[ 9‘ |
ra ®

-S(Oferr r])( rrp-Rferr] (wherenis Oto 2 and mis 1
to(4g;[ eal:Wg%/‘R‘lfséﬁ ndependent |y hydrogen, alkyl, aryl,  FPCHEPS7/05231
-C(OOR[err],-Rerr]-CCORerr],-NR®s1c])R err] 13, or
-Rlerr]-N(Rlerr])Rlerr]; each R10 is independently hydrogen or alkyl;
Rlerr] is -C(OORerr] or -C(ON(Rerr])Rerr]; each R12 and R13 is

i ndependefhigrory-8rlt2amethoaléarbonyiéthylitlioda(3all1 ke pgimidazalirk 2 i) gegiRxg-hai n;

R15 is al kyl o d of Caim5 selected fromthe group
.consi sting ofojﬁq{lfm(fm 'dlé’ {Z@( iﬁs“ﬁ%ﬁ@@gr bonyl net hyl )thio-6-3-( 1

- met hyl ) i frhedrosy- BH(QL%rmFHMWWnYJNOEJ ditHier6¢(8iymethyl}iBidakglioxy] benzani di ne;
4- hydr oxy- 3- [ (fy smhbg(x r@%&.ﬁu&bw 309139.3 gsp&bénzam.d.

-rrethyl)lmdazo I n-2 uor o § n- 2- yl ) oxy] benzani di ne;
WO 98/ 155%hydroxy-3-[(4- (ethoxycarbonylmethyl)thlo 6-(3- (T-methylhmldazohn-z -yl)phenoxy-

PCT/ EP97/ 052313 5@3ﬂu°,51p¢33gr21w°x§]b1e(ﬁan(“da met hoxycar bonyl et hyl t hi 0-6- (3-(1
-methyl)im dazol in- 2- enoxy- , F

| uor opyr i HP¥EroxyBiligk ‘Eﬂi ?Q{n?'GT"HPPfQP- hy’dﬁht?x‘}'l%ik (nethylimidadeliny car bony! prop- 1

-yl) thio-6-(3- i-ylipheﬁBi\}lSJS)-dlfm&Wididiz-yl)oxy]benzamldme,
enzam d

121 Klyéllrogiy‘?éy‘f’(’ﬂ'?g | g‘%{g 0%91'11'?@@?%4)}%%:53@1 (‘?Pt'cy"lm'dazoim 2yllphenoxy-
- met-hyl ) i m daz)bidifiudrofylipine glxakylben2antidink IO OpYT i dl_ g_ (23}/I()10xy] benzam di ne;
4n12¥ﬁ;?;(|%ﬁ¥f£a{§g‘f gﬁ(z‘cé'?ﬂ?%ﬁg#’?‘pr%g ’@F?qvﬂﬁ%hﬁ (et imidazelinhenz ani di ne;
4- hydr oxy- 3- [ yl{phencas-8Sxdifi@rapyridre2-pibiyitenearid{ng; ( 1
e AR o BB Pl LR byt eem o e
- met hyl ) i m dazZbvlinhenoxy-3,5-difluoropyridin-2-ylloxylbenzamidine;
4-hydroxy-3-{{4-(3-carboxy-3-aminoprop- 1-yl}thio-6-(3-( 1-methyl)imidazolin-
2-yl}phenoxy-3,5-difluoropyridin-2-yi)oxylbenzamidine;
4-hydroxy-3-[{4-(3-carboxyprop-1-yl}thio-6-(3-(1 -methyi}imidazolin-2-yl)phenoxy-
3, 5-difluoropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-{(4-(1,2-dicarboxyethyl)thio-6-(3-( 1-methyl)imidazolin-2-yl)phenoxy-
3,5-difluoropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-[(4-(1-carboxyethyl)thio-6-{3-(1-methyl)imidazolin-2-yl)phenoxy-
3,5-diﬂuoropyridin-2-yl)oxy]b'enzamidine; _
4-hydroxy-3-[{4-(2-carboxyethyl)thio-6-(3-(1-methyl)imidazolin-2-yl)phenoxy-
3,5-difluoropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-[(4-(1,1-diphenyl-1-carboxymethyl)thio-6-{3-(1 -methyl)imidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-[{4-(1,1-dimethyl-2-carboxy-2-aminoethyl)thio-6-(3-(1-methyl}imidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-{(4-(2-carboxy-2-aminoethyl)thio-6-(3-(1-methyl)imidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-ylJoxylbenzamidine; and
4-hydroxy-3-{(4-(2-ethoxycarbonyl-2-aminocethyl}thio-6-(3-(1-methyl)imidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-yi)oxylbenzamidine.

7. The compound of Claim 6, namely 4-hydroxy-3-[{4-



2-yl) phenoxy- 3, 5-di fl uo M ] benzam di ne; 4-hydroxy-3-[
(4- (3-ethoxycar bonyl - JWHHIHMI“-“I“ hi 0-6-(3-( 1 -nethyl)imdazolin-
2-yl ) phenoxy- 3, 5-di f uoro’pyr‘I ditn- 3- yf )oxy] benzam di ne;

4- hydr oxy- 3- 3- car boxy- 3- am nopr op- -yl)thio-6-(3-(_ 1
-net hyl )i nwg[a?g’dﬁgﬁ 2-yl )phenoxy 3,5-dif I uor opyr i di n- 2- WGHERPBZAL ani di ne;

4- hydr oxy- 3-[ (4- (3-carboxyprop-1 -yl)tlgpo-6-(3-(1 o
-nmet hyl )i mi dazol i n-2-yl ) phenoxy- 3, 5-difluoropyridin-2-yl)oxy] benzam di ne;
4- hydroxy-3-[(4-( 1 ,2-dicarboxyethyl)thio-6-(3-( 1

- et hyl ) i mealamakcamboRyletiphienosy(3-(3; méthyl)idlda@simp3-yh sHeRoxdr-3 |5} @HYdBg =M di ne;

4- hydr oxy rboxyet hyl ) t hi o- 6- ( 3- (|
-met hyl)im 2%&)(2"1‘?6(”2&"?' e)phenoxy 3, 5-di fl uoropyridin-2-yl)oxy] benzam di ne;

4- hydroxy-3-[ (4-( 2- carboxyethyl))thlo 6-(3-(1

- hyl d I yor opyri di n- 2-yl ) oxy] benzam di ne;
4mﬁ§/d¥02<|ym3 ?fééji I(n-l%eyéo}’ﬁnﬁﬁg)éypaﬁnic‘gb%oi?ymet hyl)thio-6-(3-( 1

-met hyl.) i &igid®! i n- 2-yl ) phenoxy- 3, 5-di f | uor opyri di n- 2-yl %oxy]Gb(egz?mldl ne;
I t | O-
4- hydr oxyzBsld #2 ére%ndJDEPGéf‘IE}ew ;9%;': Bg%@' %mﬁw@IJ‘R 6]¥02b{/

-net hyl )i m dazoj i n- nox oropyr| | ) oxy] benzam di ne'

4- hydroxy3m3a'[‘{ﬂ PE—WB@Q@PBWWMQEMMMM ligr.(@- (JRl. net hyl )i m dazol i n-

2- ylI)pheﬁbvsycauﬁmfLWMC@,ﬁmoyLdmg, i ne; and
4- hydr oxy-3 'aérédf (2- &t hoxycar hp

am noet f i 0- 6- 1
- et hyl ) i fn i§39%jfe rauapiding, pﬁBnox%U\@*)Nﬁemcﬂq)%% ;Wr L R Ry ) oxy] benzani di ne.

7. The Cormmndtr&fydﬁpa,hm:ﬁnyl naﬁERInXIuAsJBéQIfLRéd'b? a{k(ﬂ?'n ,2)-ifda2GL 5547
PCT/ EP97/ 0523 nmet h ox%gar bon %I met hyl )t hi o-6

-met hyl )i ni dai‘B‘I’ti"H‘aQ$ AR S a5 1 dP‘dﬂﬁP'f’ﬁrI Irppt'szmymwwéwzm di ne.
8. The corrpmqmd of CIa|m2 \/\,hereln Ais -N=; Zerr] and Zerr] are

aroeben B P ol AR, Wb Ror 1
- C(NH) NH[%’rns] -S(0) G(OIFR) Ry ﬁg-@) Iwher]a nion to@ aid N(sH) e &) [err] Rlerr]; R err]
i s urei dgg1iquasy &Iz
C(NI—I)NH[err%I Qi% errﬁg[ rel,-N(R[err]l1 )Rerr],
(1,2)-t etmhﬁIF@pqrﬂ xajqnqynengem mmgeyn. slspls Bivi (dpsidndlly sibkyituled by halo,
(1,2)-im dazo'aYl!yI, hydroxy, alkoxy, aralkoxy, amino, dialkylamino, monoalkylamino, nitro,
carboxy, alkoxycarbonyl, aminocarbonyl, monoalkylaminocarbonyl, or
dialkylaminocarbonyl), or aralky! (optionally substituted by halo, alkyl, aryl,
hydroxy, alkoxy, aralkyl, amino, dialkylamino, monoalkylamino, nitro, carboxy, .
alkoxycarbonyl, aminocarbonyl, monoalkylaminocarbonyl, or
dialkylaminocarbonyl}; )

RS is alkyl, ary! (optionally substituted by halo, alkyl, hydroxy, alkoxy, aralkoxy,
amino, dialkylamino, monoalkylamino, nitro, carboxy, alkoxycarbonyl,
aminocarbonyl, monocalkylaminocarbonyl, or dialkylaminocarbonyl), or aralkyl
(optionally substituted by halo, alkyl, aryl, hydroxy, alkoxy, aralkyl, amino,
diatkylamino, monoalkylamino, nitro, carboxy, alkoxycarbonyl, aminocarbonyl,
monoalkylaminocarbonyl, or dialkylaminocarbonyl); and

R'6is a mono-, bi- or tricyclic carbocyclic ring system containing from 3 to 15 carbon
atoms which may be partially or fully saturated or aromatic, wherein the carbon
atoms may be optionally oxidized and wherein the carbocyclic ring system is
substituted by -(C(I-112)IR13I);,-R11 (where p is O to 4 and R'! is defined above),
and is optionally substituted by alkyl, aryl, aralkyl, alkoxy, aryloxy, aralkoxy,
halo, haloalkyl, haloalkoxy, hydroxy, -N(R'2)R'3, -C(0)OR'2, or -CIO)N(R'2)R'3.



(optionally substituted by alkyl), or (1,2)-imdazolinyl (optionally
substituted by alkyl); R5 and R6 are independently hydrogen, hal o, alkyl,
or haloalkyl; Rerr] is -S(Oferr]-(C(Rerr])(Rerr]))-Rerr] (werenis 0

to 2 and pis 0Oto 4); Rerr] is -C(OORerr]jor -C(ON ( [r err];
each R errVO&H¥F# err] is independently hydrogen, alkyl, gq”%'%fg{]i onal |y
substituted by hal o, al kyl, hydroxy, algloxy, aral koxy, am no, dial kyl am no,
nonoal kyl am no, nitro, carboxy, al koxycarbonyl, am nocarbonyl,

nonoal kyl am nocar bonyl , or dial kyl am nocarbonyl), or aral kyl (optionally
substi t ut ed bya.hal Gheadowpoundiby Clairh\Bowhergin: al koxy, aral kyl, am no,

di al kyl am no,N_rrpnoaI kyl am no, nitro, carboxy, al koxycarbonyl,

am nocar T, tonoal kyl ami nocar bonyl, or dial kyl am nocarbonyl); Rlerr] is
al kyl, ar3/ ar(dopt amentsith yosubsti tuted by hal o, al kyl, hydroxy, al koxy, :
ar al koxy,Raigi V8to QLaAr‘Séhm‘ no, nonoal kyl am no, nitro, car boxy, -

al koxycarbonyl’,” ‘@m nocar bdnyl , nonoal kyl am nocar bonyl, or

di al kyl anRhisc&MNOMA,) , or aral kyl (optionally substituted by hal o, alkyl,

YL YOk Al @ SRLIEE) Moy TROANLAY NO: N1 LT O,

car boxy, oxycar bonyl ,” "am nocar bonyl", am nocar bonyT,

di al kyl am nocdpeiéangly subgidutR dyrgikyils onl1drimidazpliny! (eptionaltyysubstituged byocycl i c -
ring system co‘mﬁ;ni ng from3 to 15 carbon atonms which may be partially or
fully satuyated or aromatic, wherein the carbon atons may be optionally

oxi di zed Rni§ \WHEA98PHh t he carbocyclic ring systemis substituted: by

-(C(R errgd 4fd Rebfe ddcBiHale;) [err]-Rlerr] (where pis. 0 to 4 and Rerr] is

defi ned \ d i t | bstituted b | kyl , |, | kyl ,

o koxy. SR RoRIPI A B RR G herRigRI0PI2 Shp bk ony. ydr oxy

bg(T}?[Egg;}%?[ieucdoéeﬁﬂlg)bﬂﬁ(ermh,’%m’a;q OZZIN( ]IcQ[ err])Rlerr]. V\g 98/ 1&247
-63-.49.. . e C ound o aim erein: is -N=;

Z[err] andeafﬁi{‘rz]angtjag B%F‘Heg‘iﬂd?"ﬁ?é[ng\‘#fgﬁ"s aﬂ%%@@i“’gfn -OR[err]; Rlerr] is

- C( NH) NH[ RYrik a daftsicyhlid snd dys2om tselet i \fobho ther drousl condisting [if icpelapénty,

substituted b , I tionallyv substituted. | kyl),

et S ol RSB o SR o it ! )

: - by -(C(R'?)(R'%)),-R'? (where p is O to 2 and R'" is defined above), and is

optionally substituted by halo, or -C{O)N(R'2)R13,

10. The compound of Claim 9 wherein:
Rlis hydrogen, hydroxy or benzyloxy;
R3 is 1-methylimidazolin-2-yl;
and R® and R® are both fluoro.

11. The compound of Claim 10 selected from the group consisting of:
4-hydroxy-3-[{4-{2-methoxycarbonyiphenyl}thio-6-(3-(1-methyl)imidazolin-2-yl)phenoxy-
3,5-difluoropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-[{4-{2-carboxyphenyl)thio-8-(3-(1-methyl)imidazolin-2-yl)phenoxy-
3,b-difluoropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-[{4-(2-aminocarbonyl-3-chlorophenyl)thio-6-(3-{ 1-methyl}imidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-ylloxylbenzamidine;
4-hydroxy-3-[{4-(2-dimethylaminocarbonyl-3-chlorephenyi)thio-6-{3-(1-methyl)imidazolin-
2-yi)phenoxy-3,5-difluocropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-[(4-(2-aminocarbonylphenyl)thio-6-(3-(1-methyllimidazolin-2-y{)phenoxy-
3,5-difluoropyridin-2-yl)oxylbenzamidine;

(I




alkyl); Rerr] is hydrogen; Rerr] and Rlerr] are each halo; Rerr] is
-S(Oferr]-(C(Rerr])(Rerr]))[err]-Rerr] (where nis O0to 2 and pis 0);
Rlerr] is -C(OORerr] or-C(ON(Rerr])Rerr]; each Rlerr] and Rerr] is
i ndependent |y hydrogen, al kyl, or aral kyl; R[err] is a ca ring
system sel WQWISHM7om the group consisting of cycl opentyl, E@%&h«%&%

cycl obutyl, and phenyl, and wherein the.gg.ng systemis substltut ed by
-(C(R[err])(R[err]))[err]-R[err] (where pis O0to 2 and Rerr] is defined
above), and is optionally substituted by halo, or -C(ONRL2)Rerr]. 10.
ThelcorrpgU?dxydi(f;:xQS?Jj(m(%dmﬁﬁhmunoairbbﬁylﬁlwvm% (mv?r@&wnﬁmﬁﬁna-y#gxy; R3
i's met hyl i m dazglin uor o : e
conmpound of d a?r‘fﬁ'i'?f"?é}'é& 8@”?@8%'&%’2' ??’Bﬁbe%ﬁg "% ng of:

4- hydr oxy - 8-hy@rbxy3-Iie{h-yarbokytiyiphenythic-BH{8-{ 6-niethyl)ithidazolin-2-yl)phenoxy-

-nmet hyl )i m dazo. - yoropyridin-2-yl)oxyl benzam di ne;
4- hydr oxy- 3- [(4é Pzd'ﬁlé%lrgé\ﬁ" prhgﬂy?)fyﬁﬁeéa'g'dtr?( 1 -nethyl

)i m dazol i ﬁmdWXY%M%-GB\,OXEG&IH:@vlemh)ll)obml)ﬁu01-52(3y(ﬂ)mwlbmmmneli ne;
4-hydroxy-3-[(4 1] Ne -(3-( 1 :
-methyl)im dazo pﬁ@&?%ﬁgﬁ@% opérn@@?%)ﬁmgﬁsﬁ#}ﬁl n- 2-yl ) oxy] benzam di ne;
4- hydr oxy- Q-J[vémxyzaﬂﬁﬁ%ch@bamhmﬂ&hbcﬁﬁﬂ Usneﬂwldﬁmq!ﬁzehyﬁjvﬂ)nhmv(3 (1
-methyl)im dazog 'sfldlﬂgorXHr béwz ?7 r;éoraggyrl di n- 2-yl ) oxy] benzami di ne;

4- hydr oxy- 3-[ (4-(2-am noca é‘
- et hyl ) i nftdweeepyri-td-y4- )‘wﬁWéWb@( 0"\@*60 h'Ptﬁ)F?oﬁay‘FP yhimidazolimRyipkeneavd di ne;

WD 98/ 15547 3,5-difluoropyridin-2-yl)oxylbenzamidine.
PCT/ EP97/ 05231 - 64-

4- hydr oxy- 3-[ (4- (2-di net hyl am nocar bonyl phenyl )t hi 0-6-(3-( 1
-met hyl )i m dazot2n- Phe/tormpaimaxdf-Claifr T, fdammmywddaw;afmlaoxy] benzam di ne;

fl mf;%/ ﬂ ; F;( Iy mh}cé(w% g%ﬁe‘%&ﬁ%ﬁ%§->;§-¥13%%%'Wm%azo in- 2-vl)§)%ergoxy-3 5-difluoropyridin- -.

, 5-di f | uor gpyoxibenzamidip@xy] benzam di ne;
4- hydr oxy- 3-[ (4-(4-(2-ethoxycarbonyl et hyl ) phenyl )thio-6-(3-( 1
-met hyl )i m dazol i n- 2-yl)phenoxy- 3, 5-di fl uoropyridi n-2-yl)oxy] benzam di ne;

13. The compound of Claim 2 wherein:

Ais -N=;

Z' and 22 are each -0, -S or -OCH,;

R' and R?* are independently hydrogen, halo, alkyl or -OR'2,

R2 is -C(NH)NH,, -C{NH)N(H)C(O)R'2, or -C(NH)N({H)S(O),RS;

R3 is ureido, guanidino, -OR'Z, -C{NHINH, -CIOIN(R'?R13, -N(R'?)R'3,
{1,2)-tetrahydropyrimidinyl {optionally substituted by alkyl), (1,2)-imidazoiyi
{optionally substituted by alkyl), or {1,2)-imidazoliny! {(optionally substituted by
alkyl); _

R% and R® are indepehdently hydrogen, halo, alkyl, or haloalkyl;

R7 is -8(0),-(C(R')(R"3)),-R'® (where nis O to 2 and p is O to 4);

R is -C(0)OR'? or -C{OIN{R'?)R"3;

each R'2 and R'3 is independently hydrogen, alkyl, aryl (optionally substituted by halo,
alkyl, hydroxy, alkoxy, aralkoxy, amino, dialkylamino, monoalkylamino, nitro,
carboxy, alkoxycarbonyl, aminocarbonyl, monoalkylaminocarbonyl, or
dialkylaminocarbonyl), or aralkyl {optionally substituted by halo, alky!, aryl,
hydroxy, alkoxy, aralkyl, amino, dialkylamino, monoalkylamino, nitro, carboxy,

alkoxycarbony!, aminocarbonyl, monoalkylaminocarbonyl, or

.k c L M s *




4- hydr oxy- 3-[ (4- (4- car boxyphenyl )thi o-6-(3-(1
-nmet hyl )i m dazol i n-2-yl ) phenoxy- 3, 5-di fluoropyridin-2-yl)oxyl benzam di ne;
and 4-hydroxy-3-[(4-(4-ethoxycarbonyl phenyl)thio-6-(3-( 1
-met hyl )i m dazol i n-2-yl ) phenoxy- 3, 5-difluoropyridin-2-yl benzam di ne.
12. The ‘E’Br?f!g"’(fﬁ of daim 11, nanely, 4-hydroxy-3-[(4- (‘)ET"Y
nmet hoxycar bonyl phenyl )t hi o-6-(3-( 1-neggyl )i m dazolin-2-yl)phenoxy-3
, 5-di fl uoropyri-din- 2-yl)oxy] benzam di ne. 13. The conpound of Claim2
wherein: Ais -N=; Z and Z[err] are each -0, -S or -CCH err]; Rerr] and
Rl err] are indiakateino¢arborydl ogen, hal o, alkyl or -OR[err]; Rerr] is
- C(NH) NH[gB Ed ajivi LF[S %\(11-6) - %\1 N(H S(O err% rr]; R err]
i s ureido, gu?;m‘llCQN.I_Q‘Mt yrcar ﬁ{& ﬂlﬁl‘é’% ‘%T'Db,& BY(N &Y v r?kof‘é”] -N(R
[err]) R err], apinadialedam dmp%lkmrdinnyhitr(aoparbwnaIallg:xsmﬂrbdmyn ut ed by
al kyl), (1,2 'aHHdi%FtQJ i n(&maik B t @r Behin, &

b el qlRRnokaAfn, b SpgieindEiarbnln. & arp

, 2)-imdazol i nyI (optionally substitute
i ndependent | y (9Rpionatesubstiztad by hrip, alkyy aWhlfwdrqul alkﬁ%ﬁ\erare}lkvlsammo,

-S(O [ err] - ( CadisAdrhind Rﬁ\ﬁﬁéélﬂ\[lzﬁﬁih]: ﬁ{rﬁréJfb&V‘R‘[Qrk%x\fbarl?onghta&léo&%rﬁk' s 0to

4); Rerr] IS-Cg%CRH err err 3is

i ndependent | y MRParlkya '“%PWPV' afﬁia'k(flﬂﬁt"ﬂ‘iﬁﬁiwy 'SAestituted by hal o, al kyl,
hydr oxy, R3P l@a(yhonalf ail-l@)ét)’cyélmrﬁ%ro@cﬁé kivg 8¥5t&R. coRRIIAY K')S}naﬁntQQS rﬂPt ro,

car boxy, al koxycar nn\él am nocar bon nonoal kyl am nocar bony

di al kyl am noc “S@ﬁy ugingGathen ang b%‘l # betere 9t°§iﬁo%q'9qt%ﬁ Eremwtrmrn al kyl ,
aryl, hydroxy pxmelnoaqd stmuab{eﬁhs, vamrélmhaaaﬁ&yln&mggg anBRORE KhRThiPbe N {/\;) ro,

carboxy, - al KOXYEAL A9k, AT M nedIRA0F Ky Am Rocarbanyl L o’ = o

-65- di al kyl afdlivcaturbtedydr)arorf4tic arsl ialslipdtitutad ply - (maﬁ)m‘laj)g-n"subﬁgré bus d by
hal o, alryl, BYElaA8R114 libhihed AoBhi 8Ky 1s bAGH suggwgeg%yoggw aryl,

monoal kyl ami no, nitro, car box KoXyC

monoal kyl ami n@@dwb(ﬂﬂsqxvr ewlmaanaydoam hadmdnaloalkyl haloaikozy, awdpdxy( optionally
substituted byy hai)gw a»bk‘d)'ORmrMJ -CIONER 3 al koxy, aral kyl, am no,

di al kyl ami no, nonoal Kyl am no,” nitro, carboXy, al koxycarbonyl,

am nocar bonyl ,

14. The compound of Claim 13 wherein:

Ais-N=;

Z" and 22 are each -O;

R! is hydrogen or -OR'%;

R2 is -C(NH)NH,;

R is (1 .2)-tetrahydropyrimidinyl (optionally substituteq by alkyl), {1,2)-imidazolyl
{optionally substituted by alkyl), or (1,2)-imidazolinyl (optionally substituted by
alkyl);

R® and R® are each halo;

R is -8(0),-(C(R"2)(R"3)) -R'® (where nis O to 2 and p is O to 4);

R'" is -C(O)OR'2 or -CIOIN(R)R13;

each R'2 and R'% is independently hydrogen, alkyl, or aralkyl;

R'6is a heterocyclic ring system selected from the group consisting of pyridinyl,
imidazolyl, triazinyl, tetrazolyl, and pyrimidinyl, and wherein the heterocyclic ring
system is optionally substituted by hydroxy, -N(R'2)R13, or -C{O)OR12.

186.  The compound of Claim 14 wherein:
R! is hydrogen, hydroxy or benzyloxy:

[

A o



. Claim13 ereln

nonoal kyl am nocar bonyl , or dial kyl am nocarbonyl); and R16 is a nono-, bi-

or tricyclic heterocyclic ring systemcontaining from3 to 15 ring nenbers
i ncluding carbon and 1 to 4 hetero atons sel ected fromnitrogen, oxygen and

sul fur atons, wherein the carbon, nitrogen and sul fur atons

opti onal | y WIB#5A3d and wherein the heterocyclic ring sysPE Wé@sﬁé
partially or fully saturated or aromati.eeand i s substituted by
-(C(Rerr])(Rerr]))[err]-Rlerr] (where pis O0to 4 and Rerr] is defined

above), and is optionally substituted by al kyl, aryl, aral kyl, al koxy,

aryl oxy, a‘!’aa’sﬂemyl;hvhmldazolimazmlahql hal oal koxy, hydroxy, -NR -

[err]) R er ) , or C(O)N(R[err] )R err] 14. The conpound of
a%dﬁqgh%&ﬂ ™ 71 and Z2 are each -0; Rl is hydrogen or -OR12;

R2 is -C(NHINH2; R3 is (1, 2) tetrahydropyrimdinyl (optionally substituted
b | kyl 1, I t
y alkyl), (1,3 mrﬂaéewhu.(@m CAMH 5 XolRURD er{fttﬁ‘l? JBME{?L,KSY% ngn(ng[e”] e

(1, 2)-|mdazoI|nI (optionally substitute
each hal o; 4'PQ[‘1§?’F¥]'31[‘§' S(*@)‘{’%’PY’F’"( 2(viithie- 5]‘?(‘1?!@*??‘%’)“%@!"@-%%69@-n is 0to

2 and p is t@é«h.ﬂueidw.amlzs n&(:]@e%ﬁ&h& or C(O)N(R[err])R[_err] each
R12 and R13 is mde&n ently hydrogen, or aral gm;quw s a
|

het er ocycl4-Rydrody @eﬁ%hwce@pewpmwtvnéwﬁdéwmgvl glisf pyri di nyl ,
i m dazol yl , tr|2a;uplhyéhoxytseBrdiﬂ.mraﬂw.damiy|w{y|uaﬁg.ﬁmlne and wherein the
o Py AR NN VR T A,
wherein: Rl i s 2hypheaey-3 Byditludtypyoidint® pizodyibeyizamidindD 98/ 15547
Fluoro. 18- MareR LA SR OF st a8 Buriiseal YBI neor bup. condi st ng
of 1 4-hydroxy- B-[B¢a- r(\&thvhun‘lhdnzythyﬂ-iyﬂplTer@xy—lS)&-ﬂuﬂOelﬁﬂ(lrﬂilr( 2dyl)oxylbenzamidine;
-methyl) i %%&N & [(% }3' l)\}apo%&%)!arbg’xé 1 (}I Llr}é%x%l% t’h%' 8 (i? (1ymL81)§rY)Jleazo r?lm di ne;
2-yl)phenoxy-3,5-difluoropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-[{4-(5-hydroxy-6-ethoxycarbonyl-1,2,4-triazol-3-yl)thio-
6-(3-(1-methyl)imidazolin-2-yl)phenoxy-3,5-difluoropyridin-2-yl)oxylbenzamidine:
4-hydroxy-3-[{4-(5-carboxypyrimidin-2-yl)thio-6-(3-{ 1-methyl)imidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-[{4-(5-ethoxycarbonylpyrimidin-2-yl)thio-6-{3-(1-methyllimidazolin-
2-yl)phenoxy-3, 5-difluoropyridin-2-ylloxylbenzamidine;
4-hydroxy-3-[{4-(4-amino-5-carboxypyrimidin-2-yi)thio-6-(3-{ 1 -methyl)imidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-ylloxylbenzamidine;
4-hydroxy-3-[(4—(4-amino—5—ethoxycarbonylpyrimidin—2;yl)thio-6-(3-( 1-methyl}imidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-[{4-(4-hydroxy-5-carboxypyrimidin-2-yljthio-6-(3-{1 -methyl)imidazolin-
2-yl)phenoxy-3,5-diﬂdoropyridin-2—yl)oxy]benzamidine; and
4-hydroxy-3-[{4-{4-hydroxy-5-ethoxycarbonylpyrimidin-2-yl)thio-
6-(3-(1-methyl)imidazolin-2-yl}phenoxy-3, 5-difluoropyridin-2-yloxylbenzamidine.

17. A pharmaceutical composition useful in treating a human having a
disease-state characterized by thrombotic activity, which composition comprises a
therapeutically effective amount of a compound selected from the group consisting of

the following formulae:

TR T



4- hydr oxy- 3-[ (4- (5- et hoxycar bonyl pyridin-2-yl)thio-6-(3-( 1
-nmet hyl )i m dazolin- 2-yl) phenoxy-3
, 5-di fl uoropyridi n-2-yl)oxy] benzam di ne; 4-hydroxy-3-[(4-( 1
- met hyl - 5- car boxyi m dazol -2-yl )thi 0-6-(3-(1 -nethyl)imdazolin- 2-yl)
phenoxy 3, wollghibdder opyri di n-2-yl) oxy] benzam di ne; 4-hydr opevrneeobdsts( 1
net hyl - 5- nethoxycarbonyllnldazol 2-ylythio- 6-(3-(1
-nethyl)lnldazolln 2-yl ) phenoxy -3, 5- dlfluoropyridin 2-yl ) oxy] benzam di ne;
4- hydroxy -[(4-(5- hydroxy 6 garboxy 1 " , 4- trlazol 3 yI)thlo 6-(3-(1

-met hyl )i mgazoliln- oxy35d|
| uor opyri d yl)o’xy |n T
4- hydr oxy- g)charb \4- 3 §I 'hi o-
6-(3-( 1 g2

-nmet hyl )i m dazol i n- Zlyl )phenoxy 3, 5-di fI uor opyri drh- 2- yI )oxy] benzam di ne;
4- hydr oxy-3-[ (4- (5-carboxypyrimdin-2-yl)thio-6-(3-( 1 -nethyl)imdazolin-
2-yl') phenoxy-3, 5-di f; | uoropyridi n-2-yl) oxyl benzanj di ne;

4- hydr oxy-g3-[ (4- (5- hoxycarbqnyl pyri m din- 2- yI)tFno 6 (3- a,l

-methyl)im gl 1 L noxy3

5-difluoro i n-P-ylj) ox zqmm ne; (1v).

4- hydr oxy- 4- (Mapio- boxypyr| m 2- yINyg -.6 1

-met hyl ) i m*dazol i n- -yl )phenbxy 3, 5-dirfl uoropyr i di nt2- yl ROxyl benzam di ne;
4- hydr oxy- 3-[ (4-(4- dhi no- 5- et hoxycar bonyl pyrlmdlﬁ 2-yl)thio-6-(3-( 1

-met hyl )i m dazol i n- 2-yl) phenoxy- 3, 5-di fl uoropyridi n-2-yl)oxy] benzam di ne;
4- hydr oxy- 3- [ (4- (4- hydr oxy-5- car boxypyrimdin-2-yl )thio-6-(3-( 1

-met hyl )i mdazol i p- g3

| uor opyri di N benzariidi ne; . : :
4- hydroxy-@gm hy dk ox : i d\(ZI avib-(3-(1
-met hyl ) i mi @&Zok? ; [ Oxy] benzam di ne.

17. A phlarmaceutich intreafngahu n having a
di sease-state characterized by t hrombotic activity, which conposition
conprises a therapeutically effective amount of a conpound sel ected from
t he group consisting of the f el I owi ng fornul ae: WO 98/ 15547

-67- PCT/ & /05231N ergy - )N(R[err])R err]
-N(Rlerr])Rerr], 'N(R[ﬁl”d])c( %@ﬁ?ﬁg’] is -C(NH)NH[ err],
N(

- C(NH)N(H OR[er ] )N H) A Rerr],
C(NH)N(H)S(CIerr]R[err] or g? H)N( C(O err]; Rerr] is hydrogen,
hal o, al kyl, hal oal kyl, nitro, ur ei do, Rjuani dino, -OR[err], -C(NH)NH err],
Rlerr] is hydrogen, hal o, al ky, hal oal ky,

whaerein:

Ais -C(R®) = or N=;

' and 22 are independently -O-, -N{R'2)-, -OCH,- or -§(0),, (where n,is O to 2);

R! and R* are each independently hydrogen, halo, alkyl, nitro, -OR'2, -C{O)OR?2,
-CIOIN(R'2)R13, -N(R'2)R'3, -N(R"2)C(0IR"2, or -N(HIS(O),R'S;

RZ is -CINH)NH,, -C(NH)N(H)OR'2, -C(NHIN(HIC(O)OR'®, -CINHIN(HIC(OIR'2,
~CINHIN(H)S(0);RS, or -CINHIN(HIC(OIN(HIR 12;

R3is hydrogen, halo, alkyl, haloalkyl, nitro, ureido, guanidino, -OR'2, -C{NH)NH 2
-CINHIN(HIOR'2, -C(OIN(R'2)R'3, -R14-C(O)N(R'2)R13, -CHIOHIC(O)N(R')R13,
-N(R'2)R'3, -R14-N(R12)R3, -CIO)OR12, -R14-C(O)OR'2, -N(R'2)C(O)R12,

{1 ,2)-tetrahydropvnm|dinyl (optionally substituted by alkyl), (1,2)-imidazolyl
(optionally substituted by alkyl), or (1,2)-imidazolinyl (optionafly substituted by

._Hlllllj-MII[I TS



-N(Rerr])Rlerr]-Rerr]-N(Rlerr])Rler],-C(OQ CRerr],-Rerr]-C(OORerr],
-N(R[err])C(ORerr], (1 ,2)-tetrahydropyrimdinyl (optionally substituted
by alkyl), (1, 2) i mdazolyl (optionally substituted by alkyl), or (1

-imdezol i ng/ %&Optl onal Iy substituted by WO 98/ 15547
PCT/ EP97/ 05%8%8/1 al kyl) ;- R[err] and Rlerr] are independ&HEY™%3r ogen,
hal o, al kyl, haloal kyl, nitro, -N(RerrjggR err], -CCO OR[err]
-C(O)N(R[err])R[err],-C(O)N(R[err])CH[err]C(O)N(R[err])R[err],
-N(Rlerr] )(ON(Rlerr])Rerr],
mgg[[err}gqg)l{nemr] -N(Rlerr])S(Oferr]Rerr], or

err r r rr ernl oSt
S(OJ[err]- Cf%ﬁ{\k‘e‘ '('k%peeﬂa' J‘& %[ﬁg'% a %ngoalkyi ﬂ&t%mf’gn% mis 1 to
4) or S(O)[errpxquﬂi[zefe(pm( BRIY,) YG(OMNR! aﬁeqomuatféwesn is0to2 and p
is 0to4), wth ?R(ﬁ’sfﬁmh‘ﬂmmﬁ(cﬁﬁm (Rat,gr(@,bﬁm to the sulfur atom

in either of thesera ed to aﬁother hetero atom R8 is
hydr ogen, al kyl Ndﬁ Dﬁ(IQ)N(% QHMQ)N(R endently hydrogen, al kyl, al kenyl,

al kynyl, hgt Qa . ahkernvyi I l.oal kyl ,
i) 36) BéR[ ern]’ B 5 (C@:ﬂ RY Lwﬁécff nQQ?gezrarrﬁfrﬁ |§?rt YL hakky
-Rlerr] C(O) (R[ Q’h)‘ﬁf"e )G("‘d) ‘N“éfﬁr’}‘s ‘F?[%F’F‘]' Prg ertT"]‘” Wit thg propisy - Rl er r |
- -N(Rerr]) R er rihat HeQarbsH étbm bonded to the sulfur atom in either of these radicals can
-Rerr]-C(Q R[err]beb%deng[e”lu)iL\le err])Rerr],-Rerr]-CCONRerr])N(R e

rr ] ) R[ e not o anoth ero atom;

C(R[er Rm[iﬁ/ﬁfddenRERf/rdrH‘dﬁd?[e”])(R[e”]),-R[e”]-C(R[e”])(CR[e”])-R[e
r err ,
LS Sndebpesqnay Hyciguepy sikvy Dl Ry PP BRI R er 1 -

C( O) GRckatiyl,)dyeloaikylalkyl, -C(O)OR'Z, -R14-C(0)OR'2, -C(OIN(R'3)R'3,

err b G ONRISET LER) RNk g ],;1(4\&85 R4 (Rl )&ggg)@?[ err]l
rp) ¢- @‘P?{'%Fri@‘ﬂiwﬁ?‘})l)@@@’mﬁé‘?ﬂomﬁﬂwf)ﬁ(‘ﬁR[ err])Rlerr],-R

er
E{E; )F?H (Ud‘)%?‘rd?h:fl]()deﬁm -C(R] 2:?}) Fga\'é)? erl’] Rlerr]-N(R
e

r r-FR) (OR‘ )C{O)OR'2, -R14- cm”uon‘ )C(O)OR “CIR3){C(0)OR2),,

C(O)Rhﬂtl( *%dd"?ﬁ[ SERI N (R TR & dooH(R[err])C(NR[err])R[err]
r H&wz)muﬁﬂﬁ)c&)m cm‘l))(ﬁ&i:ﬂ@)nw3 Ag[cmu)(ona[z)m[-‘] NRerr

C( )Ni\la[x@)mﬁ) ER B (R 2Rl &r-NIRR(dOsoR 15) H'ANRRhetambRReerr], - N(Rlerr

er
]
f;a@(%ﬁ)z}\%@rrl 'WE@’N(RI.W’r’P%@Nﬂ%rr])N(R[err])N(R['err])

o

], -RT*-N(R'3)C(NR'#)R"S, -N(R'?)S(0),R"S, -R1*-N(R??)S(0),R"®

er( (R er AN GG G LRGBS Do ERGE R rr 1 - O(RLe
]- N( Rl er rw}‘*)“‘ﬂ(BTZMPNB(’ R Pa¥ MR BCOBRINRIINGGRR err], -N(Rlerr]) S
r

- r
T e 1 M S e i i
[ iR[

r

= =
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Z
\_/\_/('Dl—lﬂ
NN S N e

err], @r‘ff p(a @m']%é(capm 1 RRAPISIORM.O) (O
)Rierr]- Rlia&”nim%maerbh)ﬂ[ AT dR RS @u&ﬂ?éwmm&‘%w Rierr]-0P(O (
Dlerrl, g N(R'2)CINR'2N(R'?)R"3, -05(0),0R"2, -R'4-05(0),0R"2,

-PIONOR'2)R'3, -R14-P(0)(OR'9)R3, -OP(ONOR2),, -R'4-OP(0)}OR2),,
-P{O}{OR'2),, -R'*-P(0}(OR'?),, -SR'2, -R14-SR'2, -C(SR'2)(R'?)C(0)OR"2
(where n is O to 2}, -R1-C{SR'2)(R'%)C(0)OR'2 (where n is O to 2),
-5(0),,-R"#-C{O)OR'2 (where n is O to 2), -R'#-5(0),-R*4-C(OJOR'2_(where n is O
to 2), -S(0),-R'*-N(R'2)R"3 (where n is O to 2), -R14-5(0) -R'*-N(R'Y)R'3 (where
nis O to 2), -5(0),-R"*-C(R'2(N{R'?)R 3)C(O)OR*2 {where n is O to 2),
-R14-5(0)_-R14-C(R'2)(N(R'2)R"3)C{0)OR2 {where n is O to 2),

M



-P(O(ORerr])[err],-Rerr]-P(O(ORerr])[err],[err]SRerr],-Rerr]
SRlerr],-C(SRerr])(Rerr])C(OORerr] (where nis 0 to 2),
-Rlerr]-C(SRerr])(Rerr])C(OORerr] (where nis 0 to 2),
-S(O[err]-Rerr]-CCOOR err] (where nis 0 to 2),
Rlerr]-S(oypesnssmerr]-C(O)OR[err] (where nis 0 to 2), FPCTEPI521
-S(Oferr]-Rerr]-N(Rlerr])Rlerr] (whergnis 0 to 2),
-Rlerr]-S(Oferr]-Rerr]- N(R[err])R[errﬁee(V\here nis 0to 2),

-S(O[err]-Rerr]-C(Rerr])(N(Rerr])Rerr] )C(OOR err] (where nis 0 to
2). o Rer] S(Qberate e ?aoﬁaqpqwhue@vsﬂﬁ,rml)ﬂ%b},}ﬁm&.m)@«éﬂommre n

is O0to

PCT/ EP97/ 05231(W*me"*596}>[?érﬁ(0hr ‘MEADRIQR!T fwhery orig 8 todlere n is O to
2), -Rerr]-S(@tey0] ﬂ‘ﬂﬂ(ﬁ]‘z)ﬁﬁﬂﬁezﬁhh%@:@[@@)] (where nis 0to 2),

-S( O

R S o] o AR RS aR ' Bt agioon

-S-S-Rerr] C(HxomRIHRRE erlt BBE@)MF)‘@(@)’%[@SN(R“)R” -R14-SC(SIN(R2)R"2,

Rerle &SR sl SRR UNE 51 L] R RSS2, aesioi0m™,
Sgg Og [\I(E g[RERR]E?Qlﬂ‘E%V\%A]qJ) @GGS)IN(’H( IBWFERRig‘ﬁﬁlgﬁmlm?g) N( R[RERR] 3/\/:3[ ERR]

o] ere is
1or 2), PREERHY (Y apiaay So Rl sy L M R Jr%eﬁw BT
(Rlerr])Rerr] grlapprqohsaghr@ ()f\ﬁlkflr h3lp Riatoallyl,dvaleadioty Reitros-OR ') -§RIPL i onal | y-
substituted by_ é@g‘negl( np%r% Cﬁlgb,s&jl %Jue,@(h&;z ﬁ&i eekﬁgﬁméz oa}é)w |;()llggp consi sting

of al kyl, hal o, S0 tr’o rrj,
S(O)[err]R[err]S(me’éaqdlﬁP(D)&R -N(R[err])R [err],

O .
59 5% LTS g SRS s s )

substi t ut ed bySWtQﬁ"tW@ﬂSé §m tﬂﬁeﬂﬂ?@ eansisting @f alkyhrhelre @fP%Jlm consi sting
of alkyl, hal opabaked), o, bﬁ"bathB‘S(d”'ﬁ"SQwhere qis 1 or 2), -N{(R'2)R 3

- S 3,
e b MR Y, SRR bt o 3 (e
or each RQrkscromiskeakényl (Whé théarykadical %(Bp@ahallysst.ﬁﬁlﬁtiJM\} ¥neSombiet Ut ed

b bstit | ected f t f al kyl
il o, hal oal ky PROSRBHASHY kU85 ot b aredy B iodie dRvy Rep ety o ]

(where q is 1 baslod@koxy, Nit},eOR[¥, RBBH] $(0)4R*® (where q is 1 or 2), -N(R'2)R"3,

8'(@(@0)0(:{[0?2{ re]r r] %Q%ﬂ e{:) C])NE{ {F{'QQ Ss(c‘&ﬁet gfé %ﬁpr(}jopt |225nal |y substi tuted

by one or omeach BY tssrtenteroemlw (eptiaretle dulististed he oge oupmm@%ttuamgp sdlecabky| |
hal o, hal oal kyk,, é?fn ro‘? ] %f&yhaloalk |, halgalkox oy
-OR[err], SR[errr’I%f % vl\ﬁere y 3 Y a y
N(R[ err] ) Rl erri® hﬁ FQN['eflerq is 1S{f®){ &(9] erN(F ﬁd OD( O) ( OR1
2) 2) or each d)ﬁ(,;he,tReBog\(@j YRA2 kil dmﬁbﬁn)hﬁ het erocyclyl radical is
optionally substjtuted one 2or more substitudnts sel ected fromthe group
consi sti n@' 3§clhﬁ%<$§| 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'2, -SR'2, -5(0),R® (where q is 1
or 2), -C{O)OR'2, -N(R'2)R'3, -C{OIN(R')R'3), -S(0),0R'? and
-OP(0)(OR12),);
or each RY is heterocyclylalkenyl (where the heterocyclyl radical is optionally substituted
by one or more substituents selected from the group consisting of alkyl,
halo, haloalkyl, haloalkoxy, aralkyl, -OR'2, -SR'2, -§(0),R'® (where q is 1
or 2), -C(O)OR'2, -N(R'3)R13, -C(O)N(R'?)R3), -5(0),0R"? and
-OP{0)(OR'?),);
or each R? is adamantyl (optionally substituted by alkyl, halo, haloalkyl haloalkoxy,

[



hal o, hal oal kyl, hal oal koxy, aralkyl, -OR[err],-SRerr], S(Of[err]Rerr]
(where g is 1 or 2),

-C(OORerr],-N(Rlerr])Rerr],-C(ONRerr])Rerr]),-S(O[err]ORerr] and
-ODO)(OQ[err])) or each R9 is heterocyclyl al kenyl (where the heterocyclyl
radi cal | woewissstal |y substituted by one or nore substit EEREEI DS Wcted from
the group consisting of alkyl, halo, hghoal kyl, hal oal koxy, aralkyl,
-OR[err],-SR [err],-(O)[err]R[err] (where g is 1 or 2),
-C(OORlerr],-N(Rlerr])Rerr],-C(ONRerr])Rerr]),-S(O[err]ORerr] and
-OP(O (ORerr]- bh?z,OBR%CQ(@éW'ﬁr(hhbﬁe @ty LCEIORI HnR{RY)RFEpbst i t ut ed by

| kyl , h | | h B97/ 05231 WD 98/ 15547 -70-
?CR%/ er ¥ gR[ e&h%ﬁm}é&&ﬁw q?{“?vﬁﬂ@&i&ﬁ k¥ or 2),

3(@ 60(?[ Ggi[rre]acl]ﬁ RE R edarhgritfiay] (whetd BeNdBant) )ji{lcu Is] aptiSh&l ﬁ{bﬁinﬂ%&ﬁﬁi ] X alnd
- err rr r e a e the, adaman
radical is opﬁ)'{yﬁa{ﬁl%} hgﬁlgg&vﬁﬁ[og@om. @F‘Egﬁgh%al %Mﬁly gg’i%ﬁ 9 i$,5Phal kox§
- é(oR[ )err] - SR &7 JGIOBIRY?] eN(RI BRE?, -LIQMIRTER ], iS1OLOR'2 2jd

OORerr], F@’ I51]2)R[err] -C(ONR [err])Rerr], -S(O)[err]OQ[err] and
-CP(O)(CR[err g ?[? ach RLO is I ndependent | y hydrogen al kyl,
cycl oal kydachalir lis mﬂewﬂfdbk'w hydreged, enﬂw] cxcidalRyleany] ot argikyher form a nono-,

bi - or ”Ar%ecslr{dcﬂm%g%)ﬂ vl d Jn'ag to?'??i gl%é‘é&gb&ﬂg% E)u?rg][s?stg Vﬁ%ﬁt&ﬁrﬂﬁ on

at oms whi ch nay be par sat erein the
carbon atons rfegm Betookst 1=a5h@n F'Sﬁ"wwchlz@@?VM&M\@W&Frful!miatclatfkﬂ)@twbmetw.l ng

systemis opt 'M%th%héﬁ?:%hhta%rﬁgnw b@lJﬂbﬁalﬁr&kkdlzeﬂrﬁhi@mereiﬂltthy aryl oxy,

aral koxy, hal o, haloal kyl, hal oal k
“N(R[ err]) R erdarbasyglig r@q Bistqm '%?Pﬂoee'b) N(bﬁmlﬁdlev alkyle py]. aralkyloppor] err] or

- C(O N(R[ er r ] JdRi6xy, laralRad6/) halaZ haBAI ] Balb&lkd:iyd BREBLENIKAY 2! agieor®, Kyl |
aryl (optionally subst iotuted by halo, alkyl, hydroxy, al koxy ar al koxy,

am no, di al kyI%ﬁF% Ffm?ﬁ)af kyl am no, nitro, carboxy, al koxycarbonyl,
am nocar by -copordd kNJcammatbRb'bnyl or di al kyl am nocar bonyl), or aral kyl

(o0t o0 Lt SHESEL S0 R . 5 Bk Y
am nocar bonyl ,alikwrioairdey| atkiory.caalkaxy lamimar, difiliodideyihamoaadityboninb ) nitro,
carboxy, alkoxycarbonyl, aminocarbonyl, monoalkylaminocarbonyl, or
dialkylaminocarbonyl), or aralkyl {optionaily substituted by halo, alkyl, aryl,
hydroxy, alkoxy, éralkyl, amino, dialkylamino, monoalkylamino, nitro, carboxy,
alkoxycarbonyl, aminocarbonyl, monoalkylaminocarbonyl, or
diatkylaminocarbonyl);
R4 is an alkylene or alkylidene chain; ‘
R s alkyl, aryl (optionally substituted by halo, alkyl, hydroxy, alkoxy, aralkoxy,
amino, dialkylamino, monoalkylamino, nitro, cérboxy, alkoxycarbonyl,
aminocarbonyl, monoalkylaminocarbonyl, or diaikylaminocarbonyl), or aralkyl
(optionally substituted by halo, alkyl, aryl, hydroxy, alkoxy, aralkyl, amino,
dialkylamino, monoalkylamino, nitro, carboxy, alkoxycarbonyl, aminocarbonyl,
monoalkylaminocarbonyl, or dialkylaminocarbonyl); and
R'% is a mono-, bi- or tricyclic carbocyclic ring system containing from 3 to 15 carbon
atoms which may be partially or fully saturated or aromatic, wherein the carbon '
atoms may be optionally oxidized and wherein the carbocyclic ring system is
substituted by -(C(R12)(R13))9-R” (where p is O to 4 and R'! is defined above),
and is optionally substituted by alkyl, aryl, aralkyl, alkoxy, aryloxy, aralkoxy,
halo, haloalkyl, haloalkoxy, hydroxy, -N(R'2)R'3, -C(0)OR'2, or -C{O)N(R'2)R13;

IO




R14 is an al kyl ene or al kylidene chain; Rerr] is alkyl, aryl (optionally
substituted by halo, alkyl, hydroxy, ‘al koxy, aral koxy, am no, dial kylam no,
nonoal kyl am no, nitro, carboxy, al koxycarbonyl, am nocarbonyl,

nonoal kyl am nocar bonyl , or dial kyl am nocarboynyl), or aral kyl (optionally
substitut cMOB§/155) o, al kyl, aryl, hydroxy, alkoxy, aral kyCT/ERRTQ3L

di al kyl am no, nonoal kyl am no, nitro, cghpboxy, al koxycarbonyl,

am nocar bonyl , nmonoal kyl am nocar bonyl, or dial kyl am nocar bonyI ); and R16 is
a mono-, bi- or tricyclic carbocyclic ring systemcontaining from3 to 15

carbon atgwih @hbritRYbiber ﬁavéuca{eke/rowcn& whb ¥yStenUdontA6ing Frofl 8B HEGingWherei n
the carbon atons ma "%)fij{ t| onal Ie%/ éP ized and wherein the car bocycl iC
[

ring system i "B ')e(t?f°[aé?mf)sfec‘RFé'i°|"] nittRERt e p is O
to I4 and :?I[( elrrc]xygén ged Bulfal a@&ﬁyel)/herlaszdhé ﬁalﬁﬁfu Mﬂﬁbélrt/ariﬁﬂ&lﬁﬁxbﬁt&@l rlnEybal kyl,
ar ara oxy,, _aral kox al o, hal oa al oal kox
vt oy - N, ReRPThg ol SRneitinae spme Bty RREBRP e cea. and
REPLACENMENT SHElEe'Feuorttheteeo@cnmrlmg {sﬂtér]w rﬂihy-ba)ujartlﬁllyogfdhllycsiteia@éd)sﬁc| ic ring
system cont ai nj_n 2, Gk card bon, a to 4
hetero atoms Seree a'c rom n]ttér og 3’@ N E‘ g‘ﬁh?rgrp '8 Ot @ %ﬁgieisn t he
carbon, nit rogbhnmdbawl) fand latooﬂmaﬂa)submltmsulbaruﬂtw yarwxamllwe(blmd t he
L Logen al OB, OFaIRRLY, R huiolNFr hERAISS! vty Symiznts, ABFEEIN | he
Y1 ? may partflalTy or P ¥ o)

het erocyclic ri y'’'sa ur ted omatic
and is substltqnt-ﬁwlwﬂ (Rf(aR[err])(R[err]))[err] Rerr] (where p |s 0to 4

and R[errasesé.ngsfe:&epsamee/@r)a 'tﬁﬁ.fapf 'ovgaqh'av i&e@a&*}gl fBthdblodbty! . arvl,

aral kyl , al ara oxy, ydroxy

-N(R[err]w{eef Fneremwé’hwﬂww@a'@)ﬂmww? F’}‘N"@Ptr] 10 as a single

stereoi somer or a mxture thereof; or a pharmaceuti cal |y acceptable salt
t her eof thereof and a phar rraceutl cally acceptable excipient. 1 8. Use of

a conpound f or'& he AFEHAS I Greating 3 msnhavinga fiseaserstate charerienizeddY a hunan

havi ng a Wramair-fditnies, anmhemoa%dnwsésm@mm’@dnﬁg &8 BHuhiahNe nBedtHaksdzer i Ng
15 to a hyman in r]e%qr{thereo a tfhe eut| cal?f:‘y ef fective amount of a
conmpound % eé“lﬁeéﬂ"?'ry seHYe @?‘BH’HS°C% RQun| Feigrtedi{Eem Khe GRHPR CPRNITRR ae:

REPLACEMVENth&Iftowing formulae:

“’ﬁt?’ii/?‘/i‘mumnﬁf’
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WO 98/ 15547 -72-

PCT/ EP97/ 05231 [err] -C(ON(Rerr])Rerr],-N(Rerr])Rerr],
-N(Rlerr] ) C(ORerr],or -NNHS(O[err]Rerr]; Rerr] is -C(NH)NH err],
-C(NH)N(H) OR[err],-C(NH)N(H err[ (O ORferr]1 , -C(NH)N(HC(Q Rlerr],

- C( NH) NH) %QJR[E”] , or -C(NH)N(_%_C(O)NH)R[err]l Rirerygpoveszity dr ogen,
hal o, al ky al oal kyl, nitro, ureido, Quanidino, -ORerr],-C(NHNH err],
-C(NH)N(H) OR[err], C(O)N(R[err])R[err] -Rlerr] - C(O)N(R[err])R[err] -CH(OH) C
err
]

(O)N(R[err])R[err] N(R[err 'R | ,err] N(R[err])R[er
-Q(O OR[ & A err N(R[e Q)
(1,2)-tetr onaII stifut b
, 2) - i m dazefy P 'IRL / stl ut ed ﬁ:ﬁf r@ azollnyl

(opti onal kY sub‘%trt ted®by alkyl): W3 98/ 15547
PCT/ EP97/ 05231 -73- RR5 and R6 are |ndependently m/dr ogen, haI o, alkyl,
hal oal kyl, nitro, -N(Rlerr])Rerr],

-C(Q ORlerr],-C(ON(Rerr])Rlerr], C(O)N(R[err])CI'JZC(O)N(R[G”])R[G”]

N(R[err]).;C(O)N(R[e r])Fjerr],.s N(R[errH‘C(O)R[err

-N(Rerr]) N(R[err])

CH err] C( err])R[err] redeins \@ (1vy,
-S(Oferr]> R[erN [err]- R[er 2 and mis 1 to

4) or aeﬂew](QRHwﬂ)UWHH)) %bw](Ww nrsOWoZemdprsO
to 4), with the profiso that the carbon atonrbond%d to the sulfur atomin
either of these radicals can not be bonded to another hetero atom R8 is
hydr ogen, aIkyI or halo; each RO is independently hydrogen, aIkyI, al kenyl ,

al kynyl , hdl oal kyl , an Ikerhyl cycl oak yI cycloal kyl al kyd , -C(O OR
[err], R[e )N(R[err])

C(O)N(R[er err ]WN(R[err err Wrr O {Rerr]-NR
[err])R err,

Rertl: c]('t%)R[err] R@( )N(R[err])N(R[erH)R[err] (Rerr]-clONRier 1)) N(R e
rr err],
C(Rerr])(ORerr]) R[e r] N(Rlerr])(Rlerr]),-Rerr]-C(Rlerr])(ORlerr])-R e
rr]-N(Rlerr])(Rerr]) err])(O?[err])C(O)O?[err] -Rlerr]
C(R[err])(OQ[err])C(O) rr err brr] )[err]2
-Rlerr]-C(Rerr])(C ( rr])@iﬁ$ \? (Vi)
[err]C(R[err])N(R[er f err]

rr]-C(R[err] (N(R[err]( ){err](O) err
RlerrI]N(Rlerr])Rerr],N(R er r])C(R)(OQ[‘err] R[err] N(Rerr])(OCR err] R er
rl] -Rlerr]-C(Rerr]) (N
[err]Rlerr](Rierr])[err]) (O ORerr]1,-C(Rerr])(ORerr])Rerr])[err],
Ri[ e r]C(R)"['%Pir\](CR[err]R[err]
-N(R[err])a @r(ﬁqu[,(e_rﬁ;N err])Rerr]13,-N(Rlerr])C(OORerr],-Rerr]-NR

i e L O Sl (LRI s iy o

R and R* are each independently hydrogen, halo, alkyl, nitro, -OR'2, -C(O)OR'Z,
-CIOIN{R'A)R3, -N(R'H)R'3, -NIR'2C(0IR'2, or -N(HIS(O),R'E;

R2 is -C(NHINH,, -C(NHIN{H)OR"2, -C(NH)N(H)C(OJOR'S, -C(NHIN(HIC(O)R"2,
-C(NH)N(H)S(O),R'S, or -C(NHIN(HICIOIN(HIR2;

R3 is hydrogen, halo, alkyl, haloalkyl, nitro, ureido, guanidino, -OR'2, -C(NH)NH,,
-C(INH)N(H)OR2, -C(O)N(R'2)R'3, -R14-C(O)N{R'2)R 3, -CHIOHICIOIN(R'A)R13,
-NIR'2)R'3, .R14.N(R'))R"3, -C(0)OR'2, -R™4-C(0)OR'2, -N(R'2)C(OIR"?,
(1,2)-tetrahydropyrimidiny! (optionally substituted by atkyl), (1,2)-imidazolyl
(optionally substituted by alkyl), or (1,2)-imidazolinyl (optionally substituted by
alkyl);
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-Rerr]-N(Rlerr])C(NRlerr])Rerrr],-N(Rerr])S(Oferr]Rerr])-Rerr]N(R err
1)S(Oferr]Rerr], -N(Rlerr])C{ON(Rerr])Rerr]-Rerr]
N(Rlerr])C(ON(Rerr])Rerr] -N(R[err])C(NR[err])N(R[err])R[err],
-Rlerr]-N(Rlerr])C(NRlerr])N(Rlerr]))Rerr],-N(Rerr]) I%[Terr], N(R err]) N
Rlerr]) R [WOMBA5SK] er r | /ER97/05231
N(Rerr]) R[err])N(R[err])N(R[err][erHR[err] -N(Rlerr])-Rerr]-C(Rerr])
(N(Rrerr] )Rierr]) (O ORlerr]

RlerrIN(R err ])R[err]C(R[err])(N(R[err])R[err])C(O)O?[err] -N(Rerr]) S(OR
[err], a endently hydrogen, halg, alky ikyl, nltro 2) 13

N(R[Rfre; ]r] ;\IQ[R[er r }?: o) ogﬁuoﬁma‘ RS '9 IJ::(O?@R”)JH %(%)N(R 2)n% errl)aNRLerr])

O N A\ er IN(R*AE5ONR 16 OR|
Og[((e);EJ]Q[err](R[ ?)zdéﬂ{”)ﬂt) : e?’H e;r;.]N(P(O)( I:£[(rar']r])ReE(ra]rrF[e”]
-OP(OR[err],[erM % @IN( g’é&[z&‘

P(@(G?[erwlélﬁbfi ctﬁi{’)@ﬂj Fi!('@(meieeﬁrs]d&fﬁhhaws]nosﬁ[&rr] R[err]

S SR
R o e AT Ly b B oo § Q1 B Wit the roviso

g[( Ol fr rS]( O)R% e'i:ﬂa‘t%@)c%ﬁ raglm W@é@tﬂm%uﬁuﬂﬁo&)lg e{therzo)f these radicals can
err err err erenis 0
-S(O[err]- R[eI“Pl %‘?‘dr‘:(")%ﬂgé{ &P is 0 to 2),
R[S((arO;][ S( ]e)ﬂ[.ehvamgé:e,ralkvlwfﬁbler r] ) Rlerr] (V\her enis0to 2, 0t
err I ene is o
-R er g{,%g %{"&% Jﬁt‘{% éﬁr%ﬂ\l(e}%yﬁ[aﬁj k% f“f %ﬁ‘.l%?[ k\ml Were nis O

to 2) - S( O [ ercytiBhlkyl bydloatkwalkyl) Q)@ e T C(( , FCIOSNIR?

R[ er r] S( O) [ erﬁi4 a& IJ1'2M1R[ (bkkqwﬁb r_h'lll- C(MQEM(%5%73 C(O’R12 ’

PCT/ EP97105231 - 74- ere nis
SS(O[err]-R erRl% quﬁé?r rpmw)‘ﬁ[w?“})ev&aeab“ -GONRIANRARTS,

Rerr] _S(O) - R[eé 12 B |3 1e,rr§14(d{ﬁez) ﬁnzmm I 273R13)- S S- R[err
EEEAICE RN, il G it e By R CIRERE
- SC( O) N(R[ er 1] )Ligf4e¢ Fi1?r(8{cﬁbh]'2) ddmms(ﬁkpeumm(gmw SC( S) N(Rierr])Rierr] ,-R
o), Rert ]SO § erH‘zmﬁéé’%‘me on RE B etbaipely

2),-Rerr]-S(Ofter

S(R[ O;a{r] ]S(N ?)R% erNiRPr'S] R‘R{mnww N(R”)C(O)OR]:s -R14- N(R’2)0(0)0R1h5 o |
err er arr or eac is ar

(optionally sub@H tB{fle‘BEH ‘b ﬁ&r@’é LFP ﬁ‘&ﬁ !ssel ected fromthe ér oup
consi sting of aRk"yN(R’H)It(IW%a!%aNWHSmQRb%I Rb‘ky(ﬂ‘ﬁiSt(CﬂQBm OR[err],SRerr],

-S(Oferr err ), di 15,513 12 12,13 12 12yn(R12

NE R% [err] % g[[ er r+m4 %@&@er)rﬁ] g( gi\lﬁ théo (SRRQR 'i'gﬁ ’Cég%) )N(R )5%[ ‘err] and

-OP(O) (OR) [ er r R**-NiR 2IINREONIRI 2 1 URTGING ANIRE IR IR 34 cal is
optional ly subs t4t ng)(ﬁx, mm Fglz r:eREaubﬁ( m)“ﬁmémsﬁh\ﬁﬁ“ﬁﬁ‘*)bwﬂ group
consisting of a f 'ﬂﬁ hal o 1 it

-OR[err],-SR er-R] NS(’&)) f‘e'f'ﬁl (Eﬁ R v)ﬁ:é?)é"’q d?‘oiﬁ -N(Rlerr])R[err],

QO Rl err], - GO, NiFRP%(b}ﬁ’ Etﬁﬁ‘]z FBEQR 8 1g- ﬂﬁi'ércrmka")mnmmw

-OP(O (R err])

optional |y substi tQt'é@ @‘%e’%‘ﬁlﬂﬁ‘@r ggﬁ(@g%f‘be EI §§{c869§1(?/:‘ r:)%d!t ﬁgl glr gup
consi sting of aplojlorRS, -Kitme|®RIZIR'3, -OP(ONOR'2),, -R'4-OP(0)(OR?),,
-P(0)(OR?),, -R'*-P(0)(OR'?),, -SR'?, -R'*-SR'Z, -C(SR'?)(R%)C(0)OR’?
(where n is O to 2), -R'4-C(SR'3)(R'2)C(0)OR'2 {where n is 0 10 2),
-8(0),-R'%-C{O)OR2 (where n is O to 2), -R'%-5(0),-R'*-C(O)OR"? (where nis O
to 2), -S(0),-R™-N(R12IR™® (where n is O to 2), -R14-5(0),-R™*-N(R'2R'3 (where
nis 0 to 2), -5(01,-R"*-C{R2)}(N(R'2)R'3)C(0)}OR'? {where n is O to 2),
-R14-5(0), RM.C(R'2)(N(R'2R'ICIOIOR"? (where n is O to 2),
-8(0), -R1¥-N{R'2)C(0)OR'? (where n is O to 2), -R'4-5(0),- _R14N(R2)C(O)OR"2
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hal oal koxy, nitro, -ORlerr],-SRerr], S(O[err]Rerr] (where qis 1 or 2),
-N(Rlerr])Rerr], -C(OORerr],-C(ONRerr])Rerr] -S(O[err]OR err] and
-CP(O)(CR[err])[err]) or each R9 is heterocyclyl (optionally substituted
by one or nore substituents selected fromthe group consisting of alkyl,
hal o, hal omtd®ghissanal oal koxy, nitro, aral kyl, PCT/EFIT7/05231
-ORerr],-SRerr],-S(Oferr]Rerr] (V\h% qgis 1 or 2),
-C(OOR[err],-N(Rerr])Rerr], -C(O N ‘Ferr]R[err],-S(O)[err]CR[err] and
-OP(O(ORL 2)); or each RO is het erocyclyl al kyl (where the heterocyclyl

radical is opt Ivg%a%lé‘y ?L{%S%zl té{bﬁg N@ngcﬂ?,ﬁmmn&gpﬁ%@%%ts selected from

t he group cons al oal koxy, " aral kyl ,
-OR[err , - SR efR'f;SIO%¢ f@“fl‘éﬁﬂr f)q(@}ﬂ ((thl@rrels(? '1032 ior 2),
- ORlerr], @fg[@wd(m,m(mz,a%gdyb Er R g[seﬁmlw a«mmmn?)@&smm and

-0OP(O
het ((arzjf:)?sl[ slrr]r;ﬁﬁe(é;l{l()ﬁ 5)96&1"’3?1-&9(9"\55 éﬁﬁr cﬁ(g@”%ﬁ dﬁe 'OF “nﬁ?@’@tﬁ%gﬁ fuent s

sel ect ed 1 om Ld1B) HIOHRNE rl:ﬂssf bng),oﬁ"aé(bylmskwh&e q8l10! 2y LR A1EbBR RoXY

ar al kyl err],%S 2
-0 )((R[ er rO]Q[ é[%(pr%[q erﬁ‘? 5(&2@%{ er ra1)4F§‘QP(NF1ﬂ§? O [ er r] C])Q[ err] and
aloEgl |O) ( E;l[og %5%1% [ag g%;i (oBﬁ%r?égg m;gitgufemadﬁm%% ,}r%%&:{:bttﬁﬂﬁ%;;ﬁm&ﬁngrﬁ] by
wh "1 group)consigtiny eRplkyl nalonpaipky! ¥ et Ga 307
(PCT/e {zggg/ 62231 s(w)nm@:(@b}u(eg[?ser b; R gm‘?m‘ﬁ( OPeR'EORI@MR SR, or each R9
d tylal k di cal t |1 bstituted b
oty K o AR Sl PBORRTALY oy 2 021 L Pt Tonay Ly substtuted by
1 or 2), n@@@mwérhm&(ﬂm& IheRhrer maliicalGé Gptifridle substiRited by, ong(cOnfiaer | OR[ er ]
Cycl oal Kyl ar bt pgpEaTordte iub ARRISAGRE iy B MRBIE L
tricyclic carboepalkory.rnitrg, Q@?efﬁ&?ﬁnﬁé@hﬂﬁg(wmﬁ ﬂ@f 25 -b‘éﬂ‘%ﬁﬁ’sat ons
whi ch may be pa{:{d)ahhy gr(ofhgkiz,f%&atg(oqt@glzo‘;ndabg(mwﬁz)Wher ein the carbon
p

atons may be optlonal I’y oxidize wherein the carbocyclic ring systemis
opt i onal | yorsabls RP isianatkenyl (wihiegd thezaryl|radigal 33 getionally rpsjitutad Py 9 oF A1958 koxy,

hal o, hal oal kyl Rﬂ:&% ‘&thedhydﬁ QW grou Q:BBﬁétFr]g)cﬁ[ﬁM InaidHdamyer 11, or
"AONRerr]) haeoalkoxy, nlg'g,r F{é 8%1 ? Ry (wher& 12 1(0%? Nl(lglB R'3,
-C{OJOR'2, -C{OIN(R'2IR13, -5(0)20312 and -OP{ONOR'?),);
or each R? is heterocyclyl (optionally substituted by one or more substituents selected
from the group consisting of alkyl, halo, haloalkyl, haloalkoxy, nitro, aralkyl,
-OR'2, -SR'2, -S(0) R*® (where g is 1 or 2), -CIOJOR'?, -N(R'2)R3,
-ClOIN(R'3)R'3, -5(0),0R'2 and -OP(O}OR'?),);
or each R? 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'2, -SR'2, -S{0)(R'® (where q is 1
or 2), -C(O)OR'2, -N(R'?)R3, -CIOIN(R'Y)R'3), -5(0),0R"2 and
-OP(0)(OR'2),);
or each R? is heterocyclylalkenyl {where the heterocyclyl radical is optionally substituted
by one or more substituents selected from the group consisting of alkyl,
halo, haloalkyl, haloalkoxy, aralkyl, -OR'2, -SR'2, -S(0)(R'® (where qiis 1
or 2), -CIO)OR'2, -N(R'2)R13, -C{OIN(R2)R'3), -5(0),0R'2 and
-OP{0)}{OR'2),);
or each R? is adamanty! (optionally substituted by alkyl, halo, haloal!_<y|, haloalkoxy,
LOR'2, -SR'2, -S(0) RS (where g is 1 or 2), -C(O)OR'2, -NIR'2R"?,
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each R12 and R13 is independently hydrogen, alkyl, aryl (optionally
substituted by hal o, alkyl, hydroxy, al koxy, aral koxy, am no, dialkylam no,
nonoal kyl am no, nitro, carboxy, alkoxycarbonyl, am nocarbonyl,

nonoal kyl am nocar bonyl, or dial kyl am nocar bonyl ), or aralkyl ti onal |y
substi t ut ewol9§nssar o, al kyl, aryl, hydroxy, al koxy, ar al kyRCT: 1

di al kyl am no, nonoal kyl am no, nitro, boxy, al koxycar bonyl,

am nocar bonyl, rnonoal kyl am nocar bonyI “0r di al kyl am nocar bonyI ); Rl4 is an
al kyl ene or al kylidene chain; R15 is aI kyl, aryl (optionally substituted by

hal o, al kyl, h@ﬂj)wz)makog%,) @;(1algﬁgxbp(@[)5 )dl al kyl am no,
nonoal kyl am no, ,nitro, carbo koxycar 1 am nocar bonyl ,

monoal ky| A PRRREAHasamantyialkyl Gyhege the «w@ﬁaﬂ% raﬂllqal lsmptvenamwbs(mmd bnal | y
substituted byl Ko, dalkasliyl, afa)Ualkthd-URwaSR“‘QSﬁ)) ﬁm’a(kah'bé"e qi”{ﬁ 3P

di al kyl am no, tro Yy, ycarbonyl’,

am nocar bonyl Z)nﬁamykéﬂ‘ﬁndg bGFF?/’IN‘R }ng ?ﬁ‘?iﬂ ﬁBEar bonyl); and R16 is
a nono-, . bi - OOPIG)I(EM?I) )¢ carbocyclic r| ng system containing from3 to 15
carbon ato Whi. C tally. o sat at ed or aromatic, wherein
the car bo‘??ng ont® 'Hﬂ?/p%' t&?ﬁ%‘hﬁ??’? aBSY d‘y ﬁx‘éf e?alkMit he carbocyclic

:l ng Syzt%[melad%W%Qéﬂthfbfﬂﬁya M@@-ebf-]okabﬁé ¢drbedyclig Yindrlspstein c(dMH‘h'ilﬁgp is O
0 4 an err

f b I I b d | kyl,
~aryl, aral kyl, J°5n %toe'd i ?%Q ?r/"ea‘fya'icﬁgﬁsbekpgq'%gga é’&‘ls%}ﬁ;[al‘%#‘}”g%ﬁ”ﬁ'ﬁﬁg y
hydr oxy, - N( R[veheré)\R{ler:an}':pn @(c@nﬂﬂaarhe]opﬂonall@(o@dﬂ(ea[aaur\dn)da[a.arth} or RI6 is a
mono-, V\D 98 /c%gﬂg?f’&lc' rﬁa&@s%nq t &;tio?lalw %sﬁ%gaem all(lwlt Eaill'yrlnarllglkillr glﬁpo?’ to 15

ring
PCT/ EP97/ 0523 Bryider. analhdrer baionbalaalkylghalealkaxy, hvdtoty,t-8(RT ARCe r@i0m0RES

sel ected fromgpi¢igiRpN2)eygen and sul fur atonms, wherein the carbon,
nitrogen and sul fur ;Atons éaije optional |y oxi d| zed and the nitrogen atons
may be opti éhfHPYOR P -SHAINRIIREAD wherein the heterocyclic ring system

may be pajabh®'?¥n@R1E W thep%%Hbﬁt@} Wﬁréﬁenaﬁm{f&%hﬁ (d%?gnélﬁ/ ﬁl&gﬁﬂtéfﬁfqalpy .

boves " e TRkt oo rmkabeamiy. Hokyiemiseymonaalane. nivory,
aryl oxy, ar al lsamoxyhakéxycadlondl, lsinochdbag) K@Kélalkyklyrﬂfn@&fbonyl or
BGERILANC G COHMEITEN: Crm LIt T
t her eof . hydroxy, alkoxy, aralkyl, amino, dialkylamino, monoalkylamino, nitro, carboxy,
alkoxycarbonyl, aminocarbonyl, monoalkylaminocarbonyl, or
dialkylaminocarbonvl);
R'4 is an alkylene or alkylidene chain;
RS s alkyl, aryl (optionally substituted by halo, alkyl, hydroxy, alkoxy, aralkoxy,
amino, dialkylamino, monoalkylaming, nitro, carboxy, alkoxycarbonyl,
aminocarbonyl, monoalkylaminocarbonyl, or dialkylaminocarbonyl), or aralkyl
(optionally substituted by halo, alkyl, aryl, hydroxy, alkoxy, aralkyl, amino,
dialkylamino, monoalkylamino, nitro, carboxy, alkoxycarbonyl, aminocarbonyl,
monoalkylaminocarbonyl, or dialkylaminocarbonyl); and
R'® is a mono-, bi- or tricyclic carbocyclic ring system containing from 3 to 15 carbon
atoms which may be partially or fully saturated or aromatic, wherein the carbon
atoms may be optionally oxidized and wherein the carbocyclic ring system is
substituted by -(C{R'2){R'3)),-R'* (where p is O to 4 and R'" is defined above),
and is optionally substituted by alkyl, aryl, aralkyl, alkoxy, aryloxy, aralkoxy,
halo, haloalkyl, haloalkoxy, hydroxy, -N(R'2)R'3, -C(0O)OR2, or -C(OIN(R'3)R"3;

orR'®is a mono-, bi- or tricyclic heterocyclic ring system containing from 3 to 15 ring
___/:
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members including carbon and 1 to 4 hetero atoms selected from nitrogen,
oxygen and sulfur atoms, wherein the carbon, nitrogen and sulfur atoms may be
optionally oxidized and the nitrogen atoms may be optionally quarternized, and
wherein the heterocyclic ring system may be partially or fully saturated or
aromatic and is substituted by -(C(F!"z)(Rw))p—R11 {where pis O to 4 and R is
defined above), and is optionally substituted by alkyl, aryl, aralkyl, alkoxy,
aryloxy, aralkoxy, halo, haloalkyl, haloalkoxy, hydroxy, -N(R'2)R13, -C(O)OR'2,
or -C{OIN(R'?)R"3;

as a single stereoisomer or a mixture thereof; or a pharmaceutically acceptable salt

thereof.
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