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Field of the Invention The present invention is directed to

bi cyclic pyrimdine derivatives and their pharmaceutical ly

acceptabl e salts, which i nhi bit the enzyrre factor Xa, thereby being useful
as 5 anti-coagul ants. rel ates to_pharmaceutical conpositions
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salts, and net hods of their use.

BACKGRQJND E"We 'Jg'l}ﬂ'l ON Factor Xa is a nmenber of the
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turn, convert rlnogen to fibrin ynerizes to form
| nsol 8b] cnfirasppyients. It also related tomatweembmra@qswnéag@ta@@g R glerivatives or

pr ot hr ombhBASRarkRABRIRYIY StcbhtBbls GRVE 08 Rlethifds b utfir dae intrinsic
(surface activated) and extrinsic (vessel injury-tissue factor) pathways

(Bi ochem stry (1991), Vol. 30, p. 10363: and Cell (1988), Vol. 53,
pp. 505-518). The nodel of thBAﬂ:KBROUNDa@UITHEiIMMEMHWade has been refined

further wth t%t&'%g\é%%’%ﬂ)& ot B& % e s@%é 9&% g%gfgpvzymeag faCt or

pat hway i nhi bi tor em nars |n
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factor Va for free factor Xa. Once formed, the binary conplex of factor Xa

and ‘bT'PWe"b‘écft?Hﬁé“'é‘*b%‘f ‘é‘ﬁ?”zf"ﬁl‘l‘i’ RrgPobd's B actor Vil a and tissue
fact or conpl exin t88 coagulation casdeas ttbé p)(ameammlaee aghpizatsate Byniergent psint BCthe
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pat hway | &agGhiioteddREade has be¥h Pefhb® Bitthet %qu\e ch)verm trhggﬁﬂd%tdfgen&f of trb%ue
CoagU| ation cascade occurs_via_increased factor duction via the

"sust ai nd@CRaPAHRERKHIPDER ! &gTIats /B8 emproagy ‘&%%\%)u Vat |28n p%lb%é@ loclciit i€
25 Wit ha Eiheigtiag madt- ﬂdihﬂiﬁ skive frachey mNamTrRth e0EK exitz-IBisefbil@dmARd Which

renoves fact OE Xa b vsaofor hee{ korlu s furt he;hfactor fo[emat i,on A ka t he

" m S W|th nce formed e binary complex.of fact n
Xa burstprfaeh aLfﬁer ef ore ecoa ulatron cascade’ P A uraFIy

regul at edT™R%Y béme_@ra pcdent inhibitor of tﬁléh@cmr Ve eyd a@hwaﬁ@fagecmplemhl biting factor
Xa ovgy thronbgfd-kOéMee dRvREEKEMvo distinct complexes, by tissue factor-Vila complex on

the "Xa burst” pathway and by the factor iXa-VHHIA complex {TENase) of the “sustained Xa"
pathway in the coagulation cascade. After vessel injury, the "Xa burst” pathway is activated
via tissue factor (TF). Up regulation of the coagulation cascade occurs via increased factor Xa
production via the "sustained Xa" pathway. Down regulation of the coagulation cascade occurs
25 with the formation of the factor Xa-TFPI complex, which not only removes factor Xa but also
inhibits further factor formation via the "Xa burst” pathway. Therefore, the coagulation cascade
is naturally regulated by factor Xa.
The primary advantage of inhibiting factor Xa over thrombin in order to prevent
coagulation is the focal role of factor Xa versus the multiple functions of thrombin. Thrombin
30 not only catalyzes the conversion of fibrinogen to fibrin, factor VIii to VIIA, factor V to Va, and
factor X1 to Xla, but also activates platelets, is 3 monocyte chemotactic factor, and mitogen for
lymphocytes and smooth muscle cells. Thrombin activates protein C, the /n vivo anti-coaguiant
inactivator of factors Va and Vllia, when bound to thrombomodulin, In circulation, thrombin is

rapidly inactivated by antithrombin Il (AT} and heparin cofactor Hl {HCil} in a reaction which is



coagul ation is the focal role of factor Xa versus the multiple functions of
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However g LRQssisGoupqaunds denmonstrate poor selectivity for factor Xa.
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whi ch araeu&&aa&dfaﬁ@sbﬁmsra&abkae@io 5168pLIEIG ofsiiWit g sdHgl antiagHguRAt efedct ect

through rev rsi b H" actor Xa. The synt hesi s of
a, a' - bi ST8HY f‘WS’B 8‘8?18?517&‘1' f kanones and a, a'-bi s(anidino-

The synthes;s of a.q’-bis{amidinobenzylidenelcycloalkanones and a,a’-bis{amidino-
benzylicycicalkanones is described in Pharmazie (1977), Vol. 32, No. 3, pp. 141-145. These

30 compounds are disclosed as being serine protease inhibitors.

SUMMARY OF THE INVENTION
This invention is directed to compounds or their pharmaceutically acceptable salts which
inhibit human factor Xa and are therefore useful as pharmacological agents for the treatment of
disease-states characterized by thrombotic activity.

35 Accordingly, in one aspec:, this invention provides compounds selected from the group
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wherein:
Ais -O-, -N(R5)-, or -S{0},- (where nis 0, 1 or 2);
2! and 22 are independently -O-, -N(R®)- or -OCH,-;
5 R! and R? are each independently hydrogen, halo, alkyl, -ORE, -C{O)ORS,
-CIOIN(RB)R®, -N(R®IR®, -N(RB)CIO}R®, or -N(HIS(0},R'";
RZ is -CINHINH,, -CINHIN{H}OR®, -C(NH)N(H)CIO)OR"", -C(NHIN(H)C(O)RE,
-CINH)N{H)S(0},R' !, or -CINHIN({H)C(O)N{H)RE;
R3 is halo, alkyl, haloalkyl, haloalkoxy, cyano, ureido, guanidino, -OR®, -CINH)NH,,
10 -C{NH)N(H)OR8, -C(OIN{R®)R®, -R'°-C{OIN(RBIR®, -CH(OHICIOINIR®)R®, -N(R®)R®,
-R10-N{R®)R®, -C{O}OR8, -R'°.C(0)ORB, -N{R®)C(OIRE, (1,2)-tetrahydropyrimidinyl
(optionaily substituted by alkyl), {1,2}-imidazolyl {optionally substituted by alkyl), or
{1,2)-imidazolinyl (optionally substituted by alkyl);
each RS is hydrogen, alkyl, aryl {optionally substituted by halo, alkyl, hydroxy, alkoxy, aralkoxy,
15 amino, dialkylamino, monoalkylamino, carboxy, alkoxycarbonyl, aminocarbonyt,
monoalkylaminocarbonyl, or dialkylaminocarbonyl), or aralky! (optionally substituted by
haio, atkyl, aryl, hydroxy, alkoxy, aralkyl, amino, dialkylamino, monoalkylamino, carboxy,
alkoxycarbonyl, aminocarbonyl, monoaltkylaminocarbonyl, or dialkylaminocarbonyl);

RS is hydrogen, alkyl, alkenyl, alkynyl, haloalkyl, haloalkenyl, cycloalkyl, cycloalkylalkyt, -C{O)ORS,
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havi ngya 4 1d,meq4y$eeﬁ\§ef§}ta; endlthé&iieat ed by the inhibition of factor Xa,
whi ch net ho RE‘FI ses admnistering to a human in need thereof a

t her apeuti cal | yA&PPEctaiee 'AASUAC b a’é%‘ﬁ?)&'@ﬁ‘n‘ﬁ"@fm‘taffé“ PhY¥pETIJACIEY consisting

solely of carbon and hydrogen, containing at least one double bond and having from one to six
carpon atoms, e.g., 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 consisting
35 solely of carbon and hydrogen, containing at least one triple bond and having from one to six

carbon atoms, e.g., ethynyl, prop-1-ynyl, but-1-ynyl, pent-1-ynyl, pent-3-ynyl, and the like.



20 descri bed above. I n anot her aspect, this invention
provides a nethod of inhibiting human factor Xa in vitro 8; Jn Vi Vo
by the adWP®B8TR23ati on of a conpound of the invention. PCT/EP7/04444
DETAI LED DESCRI PTI ON OF THE | NVENTI ON & Definitions 25 As

used in the specification and appended cl ai nms, unless specified to the
cont rary, the t n C

"Al kyl" ref ers'auktc'())waszf?'Jrsattclg)\gl1 ?&catg rangﬁgucla Cﬁglvgﬁe%hb\%aﬁwg% ggfm F\?g enf 9
radi cal messheiysethegy. n- proposxonehsﬂhoﬁthoa\r Besmprapekyhydpusopen - p@omxau ni ng no

unsat ur atquneameth@,w ng,U{J ?aﬂ&‘%élﬁ(es' X car bon at ons, e g., rret hyI
ethyl, n-propyl, 1-neth ¥ (iso- F E n-butyl, n-penty
1-di met hyl et hﬁ‘k"("tf“‘ba‘?'w )refeaﬁtf 1 fdicel ¢ ane *°"”U'a -CIOIOR, W"e‘)&l %e'ﬁy?‘i‘w' ?seqeé't‘%d to

a st ai gbvare JI MatHoRfcatttmiyn) efﬁblﬂ@déa}»cﬁm nCHro;dixvairﬁﬂ\tyl idchir6pdxyegrBemst i Ng
solely ofb al bo r‘?‘ﬁ'dn tﬂtrao‘geen containing at | east one double bond and
havi ng ) 5ﬁae Py carbon atons, e.g., ethenyl, prop-1-enyl,
but 1-enyl, p&itvienedmsfers tpematgmlqrébrehconybharranidalerbte'adﬁba(eonsisring solely of

A ky“y'can{o%(ueafn% ogqe§téo%':£mg Réu ;%Jg&%%dan%h%b.ﬂg TRAPYR Bix HrbdH Hahent

radi cal consistin solely of ¢ on and ?/ rogen, contalning at |east
one trifte. bbﬁtr'eaﬂdem*em@wnv ofButylsngjapd the like. car bon at ons, e. g.

et hyayl , prop-amidingh retBidtio Ind/mdical -BNHINMLY DY, pent - 3-ynyl, and the |ike.

%?2{38;732444\’””“3"’0“' refers to the radical -C{O}NH,. -6-

"Al koxy" ref ety oefarsradi grehylaf ntprehfiosdiedt.a - OR[err] where Rlerr] is alkyl
as defined ab'ovglk\f)le erers to a radtcmg lﬂ%x%rmt% hi%ﬁ%’ wh@repF‘ qp??ﬁ%’l’asld GYFM-'%AOQ/E QR?‘Y

(1 so-propoxy) y, n-pentoxy di met’hyl et hoxy ut oxy
and t he Ry'Raryl as defmed above eQ‘APﬁmX'ycar bonyl" refers to a radical of the

formgl a C(O)(BE:QBN r‘ébesre Haercsa]oflzﬁe Al 08, d@bleneds aBikyl AVRed Bodde,
met hoxycar bonyl , eth ox%car bonyl, n- propoxycarbony , ‘i so- pr opoxycar bonyI

t - but oxy&&r BEMRYICXV a?Rf RS ke, "Al kyl ene" refers to straight
or branched chaicroatkiyVakierd orasthiga - consiestoerg rocoioe\l/oyic ofclic radical genidpony| and

2¥droge saty rgtt&at,m ”Qlcﬁ%ok‘!‘ssz%téfanﬁ cﬁ%oﬂ%ﬂdﬁ Q&n bl 00 Ce fc?op%avcar bon

ene ene, and the
Iike 10cvclobuwl cvc!open't)ﬁlnpbn‘m*vlr ereths '*l“o the r adi caI C(NH) NH err]

" Amiggpcar bonyk Cyc'id%fl@fa&ylt Q'e{ehsetorﬁﬂk\ﬂa—adufap(a@)dwéﬁrd'b]ove substituted by a cyclodkyll "
refers to a phen

pht hy f
a radi caldgp Pﬁggffrt?Frﬁ?P‘éF "'}3& e?“?’% ?f[%Y’}’Tetwlue? evRegsTYethy ! ?@Fbé%xyaéﬁ%f’%rs He

above anghd the like.R[ err] is aryl as defined above e.g., benzyl. 15

" Aral koxy" r ef& &ltdgbn% ngqug 2 rgr.fhcél Q“r‘n%%%l}:? I\T C?E:]e e%‘?hezsRL%pe]wdénﬁv

araIkyI as define
" Qycl oal &ypkyiradieal @s tdef"wdsatbam - SB» 'mthrlamereéwlﬁbﬂowm ‘i’ E‘W‘?E‘M"c radi cal
whi cfx i sd,p,opy,am,nos@tﬂt[ﬂ%,wgnm(;necons| st solely of carbon and hydrogen

atons, e.g., cycloprop cl obut clo cycl ohe and
the |i ke glalkylammocar’bonyl refers tgla radical Xf the?g/rmu % )X)R R, \xhere ea }’l is

independent!y an aikyl radical as defined above, e.g., dimethylaminocarbonyl,
methylethylaminocarbonyl, diethylaminocarbony!, dipropylaminocarbonyl,
ethylpropylaminocarbonyl, and ths like.
30 "Halo" refers to bromo, iodo, chloro or fluoro.
~ "Haloalkyl” refers to an alkyl radical, as defined above, that is substituted by one or
more halo radicals, as defined above, e.g., trifluoromethyl, difluoromethyl, trichioromethyl,
2-trifluoroethyl, 3-bromo-2-fluoropropyl, 1-bromomethyl-2-bromoethy!, and the like.
"Haloalkenyl” refers to an alkenyl radical, as defined above, that is substituted by one or
35 more halo radicals, as defined above, e.g., 2-difluoroethenyl, 3-bromo-2-fluoroprop-1-enyl, and
the like.

"Haloalkoxy" refers to a radical of the formula -OR; where R, is haloalky! as defined



20 "Cycl oal kyl al kyl" refers to a al kyl radical, as defined

above, subiﬁ,j%%&h by a cycl oal kyl radi cal, as defi negcgﬁ_@yﬁew‘, g.
(cycl obut yl i (cyclopentyl)ethyl 3- (cyclohexyl)propy , and
the Iike. "Di al kyl am no" réfers to a radical of the formila
-NRerr]Rerr] where each R err] is independently an al kyl radi cal

S.Spf'ﬁL | e GhaROUG: EnloramdhlZh W ATLAA AP WAL AKLRD, Brrin B SLRELAM N0 29

"Di al kyl amfh@m%bﬂﬂ fluarestagy . Bcbreme-Adiugtsipraploxy. Hebrbaromekhy!-2-bromaethoxy. and

C(O NR ergdRigrr] where each R[ er r] IS i ndependently an al kyl
radi cal as defined above, am nocar bonyl
met hyl et hyl ami nHEZFIFYAY]" "ef&fsei"kﬁl?‘é?ff ﬁo\é"a?%ﬁﬁwbe'eﬁl"iﬂ’ﬁﬁ‘;ﬂ“&ﬁf Ris¥elicyadigal which

et hyl ps opyl etiiensaratabaingt unssmehtéd) @nd mbich cBBsists of carbon atomsH&JdGronﬁ Bfuﬁt’ostht'&
bronmo, io

al kyl radg%’g o%mnq)sr 9 :?teJ dgl% tRe 8rouP onsnstmgsoagg;[opf x&geﬁ'\ Q/“é‘nsé‘ f8r an§ w ere:rhmge
hal o radi oadosen a@r@efqrrseduramwe mag by optiemally Ioworzgqirmnhth nighiogéruanoonmedrthyé |,
trichl orogpfdhl; d. 3nb hbdehdigE %&xéu By RIEBR&T {ol HET

1-br ormrregﬁé 2\r glr“g?rr[r)‘gehyl , ane 9 IQI ma% e fol Qn%{%wclnfggr?wqy
refers t oh&‘ﬁ"’&F%ﬁy Farbgpipteq which ‘EFé‘f‘F ﬁéﬁ‘eéfﬁ%’@ ot hakeblestygtyes-i Examatestsf one

or 3% W?ﬂnéi&b@ydhadhdiéﬂlssmcla&e et biaefd: ARy o, ﬁl»pgndmﬁ slbdrhaso oet henyl ,
3 br ono- 2- fluoro

ol oa koA SR RARr e, Z50MaaRRl pxapmmotelsyF A skl AR Yy 1] i s
hal oal kyl 4gspedigbnyiemyrrolidinyl, pyrazolyl, pyrai®li@&y! Oimi@3olyl, imidazolinyl, imidazolidiny!,
zgg/gpg?{ 96?&4%! ylrel»'lz(r)rley(lj pynﬂ-\zdmyl %yrllglazdr(\%l Oor?g%%y! oxaz |d1ngh|tg?28|y! mda)r(\)ylt :soxazoly?
2-trifl UOFSGé‘H?bgWV' morpholinyl .t @gﬁlﬂnﬂaﬁylpwrg/l flqiqupUétl hsstuclidinyl, isothiazolidinyt,

3- br onp- medbuor.gammmwdonambrserasaam,hmhraayd?&aaaﬁt &der&mhdo:yu quiddiyg, | i ke.
"Het er ocycl clic or bicyclic

e e Y fobnnolk Y& B R Bt dEr e - bk e AN ot &

of carbon ba:tmmoa/mdufw o anerdfaryt, heteshydropyranficthishgabenrstiselye ahiedciofphaiimyt, he
roup con e u

o o b gen Risbofoifly Aitole Manifafil 30fbcs d dren SR MBRLERD Al opya

ni trogen a‘-!dmﬂsnfayh'bwven“on afemd%amldyzfdﬂath@zﬁmz édxazlfh(é thezoint. uyidiny!l thiexdi.cal

nmay bgg at basdsededy? Mw amalam aﬁawvatm @.aas 1@1?-)1 pynm.d.nyhet eroat om or car bon
atom which resuylts in | e structure. Exanp

such heterocycl ﬁEtef%FdF'é’?W 'ﬁ@fsuté?ea 'aB'ﬁ?' °é|"ée fogpulp i el dPef R ﬁlaﬁeaﬁ’iybfaﬁﬂff" as
pi per azi nykfined above 2ndRP[BI ienedEyEW! radkabaiifiped bigivey b.g., Inamkopyerel odi nyl ,
2- oxoazepi rolyl, 4- pi peridonyl, pyrrolidinyl,
pyrazol yl, ﬁlxgzoé@%?&gp%? tr&y'rk m da zoI yl, imdazolinyl, i n1 dazolidinyl,
pyridinyl, pyra#i. H&‘Im'dﬁin rf’F‘GMSPI an 'WF@MZ’P%W attaphgd @h pither dkaa 2 obri Hpepjtion.
triazgkyl. indapyb,. ) igQsaaP! klers to a 4.5-diRAKAHRIabdh Midical TREINAA ot Bi¥her the 1- or
thi azol yl, t hi azol i di nyl, |soth|azolyl qui nuclidinyl, isothiazolidinyl, 1
5 indol )‘/’l‘e 2P8YFPM™ol yi, indolinyl, isoindolinyl, octahydroindolyl,

oct ahydr oi soi ndMoyrbalk‘ﬂal'hiﬁOT wfers to a radu&aﬂ;aqmia riodrrydla -NEHERG avhsed B somlﬂmo}ayalcal as
benzi m da sl adl azol vl ny ot hi azol yl

benzoxazol%]g{ '¥Ed abm"f el a'mag} &?@Pﬂﬁ pr%ﬁ)ﬁ)%%o a?ét?\‘f/ lkk}ét hi enyl ,

benzot hi enyl, t Moandk\pmﬂnpwbonvf refers told amgPlpFHG'hq fegrnulg uWQ)NHBe‘Nhefe R, is an

thi amgg phglk'ymél:hcglbusf&ﬂﬁed ale 0% 8dinatR)i3thinodBFRh QI L& GIaRRicesB6Md! V!

radicals in this invention are 1ndolyl, imdazolyl, thiazolyl, isoxazolyl,
triazol yl PrgylamiRasgIbonyheshie koo benzot hienyl, furyl, and

3, 4- di hydr o- 2, 3t+deRR&rahydddpyfyidingi” defasl to a tetrahydropyrimidiny!' Hedched ey atngt adeky| "
refers to a.radical of the formila -Rlerr]R err] where Rerr] is an al kyl

or 2-position.
radi cal ad" <P i

"Adamantylalky!” refers to a radical of the formula -R,R,, where R is an alkyl radical as
35 detihed above, and R, is an adamantyl radical, e.g., adamantylmethyl, 2-adamantylethyl, and
the like.

"Optional” or "optionally” means that the subsequently described event of



defined above and R err] is a heterocyclyl radical as defined above, e.g.,
i ndol i nyl met hyl or i m dazol yl nethyl, and the |iKke.
"(1,2) -1 mnaeesud7923' refers to an imdazolyl radical at t ache PAERPHE? t he
1- or 2-position. 25 "(1,2)-8mdazolinyl" refers to a
4. 5-di hydroi m dazol yl radi cal attached at either the 1- or t he
2-position. "Monoal kyl am no" refers to a radical of the
fornul a SNHRSENFES RRECE™RY EPT PCoHE a&ﬁ Batl)e desgppyaq) incldes instancgpPMPREFedbove,
e.g., lmlié»lfw{ am:xftﬂmseinbb’bedﬂrﬂ@nd qampydsaﬂwm |ﬁd3't¥£str46e ::drléaarinple optlonall\é[ |
"Monoa am nocar ical o e formula -C(O NHR[err] -
where R 8PP %{Hpébéé“s é“ﬁ%;}'i’e a’é{d aS"’F‘ %‘/ PP 'é°dtb§88?fé',‘“‘8‘.’ gne fRathhs
met hyl ammnmdmonglbqeseioklykmmmﬂaarbmaylbals and ary! ppdiogy haumgoe swdsonibn. and t he
l'i ke. ) [
t etr a‘ihy dr opyr | ha dmacciu( éallg acggpggbg?E/&ei{ ?ﬁéfudeg'bg{hn%kd ar{deJagg §dc%90ngssaljtsl on.
" Adamant yl al ky'l’harmeereemga"mcaemﬁ%ﬁ eelf agqitigmeity 6fAAsIta thasp splty R["é’P Fetaipiiles e
Rlerr] isioRBical éﬂélcwe?qdwaﬂd @r%pgrﬁes of0@b |fﬁ3€‘3as’hl§0‘)0ﬂ|ch %&d’\oRlﬁldlcﬁgm%W ad@cﬂ&meél

di | , t vl th d t vyl
O § o apisgabid, 3AA N 4 FSREH T AP SR SE 6 SSRR A D Prp et D d YRR of

WO 98/ 074d#3 suifuric acid, nitric acid, phosphoric acid and the like, and organic acids such as acetic

ci cUot SRR Haigesp s propioni agid. o g6 Pyed gog pral o5d. malge agc

i nst ancemalgnisrasids guerinic ac'd wnerie agif. Bredy ANY atee agid chAnsoin geidi ﬁsmaawee@}dl n
whi ch | tnﬂﬁ@énc@@?ﬂ refHanB(HORk Qcid, iMah&NRbAIY acid, p-toleHERIsbAibLEH, sHii¥ylic sBBANS
that the ar%/ radi cal may or may not be substituted and that t he

descri pt P¥hthed¥fudes both substituted aryl radicals and aryl radicals

havi ng no subspmatru\tatamcal|y&ccemab|e base' darionBeieUdeietatd Yoscaap haldheemal the
Iaggle abPlg%glcaf’in#e&d n%asﬁg‘ritﬂn%ggrlngé 8pthcsa£;ree aﬁlgséewhlcl ?re nv\hb' Lr?grcgfa?nﬁoq \;v!sgal ly
bi ol ogi cahdesfrédet Thercels ambrgraoqﬁeif@m@s!dmn ofhan ifpreenipbsser ammstﬁlmcahaee ot

bi ol ogi cgld eréjgcupt QQESV\ﬁe'?Qed trom inord A€ Bhded HlcRide A MUK NMAES 1d, ARTEShiIWM L D

i norgani c acids such as hydrochl|oric acid, h%/drobrom C acid, sulfuric

aci d, ni PPIeESIUR; {hiugh GBS RIS JARENEHE™ e ZNGrEPPBY g TANE SRS U UTHR as
aceti c 1@alts #i tele likd. i Pletedre@aetdntc salisGre e @pin@iniutn, Zodidm, gloyaseibine calcium,

pyruyic acid, oxalic l.ei c i . Al anj n id,
fumaf?c A0F JPOFEMNAPE a%‘té %& étdrff%ﬁggqaal,c bgséer?z"g‘?%&ah‘?tda? gh?fn“r@#ﬁggba%:aﬁs .
mandel i c pemied, sewintanvesnd fegirc araives, SUéﬁtham!simifTEémt‘d}JdM|f@tU'QWtQYICUFe'n@suI fonic

aci d, Salsb@%iltutgd Afhefls, cyclic amfiad ahdBadid KR exchange resins, such as RBAPRSSIE! cal | y
acceptable ase addition salt” refers to those salts which retain the 1

bi ol ogi calmetviaeiney diftyLmirfy ‘5‘?‘5ﬁé’?‘t’iﬂ g'pWV'PWé‘ef PEBWMY, which are not
bi ol ogi cal- dlbﬂeﬁfylaeﬁmltwnslez diethylamihBeh@shal abh-ethafﬁhesencscadrteswammepwepar ed from

addi del'an/@ng']leq'?%l"| ﬁg%fge; basre cgnl;\eah d?a %meccrpoﬁﬁg bepan O?thylekgﬁan& ge aC' d

Sal t gant 298N
sodi um glucosamioe.assthuigiucaningi hagbramingnpurines, oaenecazm Pipgit§ines wavln'%ﬁmem nc,

copper, RAYAHIGSSsindbMIHIURE. Particul§@d brafefriad of ﬁlclﬂa@. arﬂs@ﬁr@bﬂ@rﬂmb hor gani ¢
salts are the amonium sodium potassium ca magnesi um

um an
salts. Sél'%‘éviéréﬁ”f“v@ﬂaff‘?'%?'ﬁ‘%r‘ﬁﬁ‘ﬁﬂ'@%éé’y?‘?f&xﬁ'a@'"ebfﬂm'ﬁer @“drﬁﬁf ®"Pnited to
salts of " TedBBGN6allyS SEEUATR B oURN GefeRIth it BmBUhNES, cosipbabd bfthe thvanianes

I ncl %gl nqwqgh uv(rhaélnl %mqggtlé{eraltgg human in need thereof, is sufficient to effect treatment, as
defined below. for disease-states characterized by thrombotic activity. The amount of a
compound of the invention which constitutes a "therapeutically effective amount” will vary
depending on the compound, the disease-state and its severity, and the age of the human to be
treated, but can be determined routinely by one of ordinary skill in the art having regard to his

35 own‘knowledge and to this disclosure.
“Treating” or "treatment” as used herein cover the treatment of a disease-state in a

human, which disease-state is characterized by thrombotic activity; and include:



substituted am nes, cyclic am nes and basic ion exchange resins, such as
i sopropyl am trimethylam ne, diethylamne, triethyl aﬁt'ﬂgpgwom
tripropylam ne etlz"lanol am ne, 2- di neighyl am noet hanol ,

2-di et hyl am noet hanol , trimet ham ne, dicycl ohexyl am ne, |ysine, 25

argi nine, histidine, caffeine, procaine, hydrabam ne, choline, betaine,

et hyl enedi ani ne, ) prevginugetseaﬂ“mee stied hyhPcb@rang mea hmrhﬁqbrﬁ ParkiB@ar, MHeh RG&h
pi perazi ne, er| di.ne h er am ne resi.ns. and the
i ke, part MR b4 arest S o R Feld B s o v polE OB of RRUAT

di et hyl ami ne, etifianol lahrbweg the ¢lm¢rammee @rfewgohedeyﬂanmﬁ@, ochol i ne and
caf f ei ne. {iii) reilevm Jﬂ@rd?s%éétd:ﬁ@ ’é’ @Jutsﬁgtrééfgsswmue dlggsgrs&té o that
amount of a conpound of the i nvention 30 when adm nistered to a

human i % need t hidreadsld of sach af f“i‘?;feéﬁ‘P’lsd’eé‘?"Pé‘éf‘erteV‘e%lPWﬁ%sed a8 a percentagg of jtheed
bel ow, for (cics@rseyiskat es characterized by thronbotic activity. The anpunt
of a corrpound of the ipvention which onstl t ut thera eut| cal ly
ef fective anmount ™ &oMMPoYaFsPf the invenypn, of, Hiey, B'H‘afﬁe'cﬁlgn?ft?ﬁﬁ‘ab e{5s. may have
di sease- st asgmaadici dagbBeatens irythemntuttbe. alge cofpbiredshud niseninventlo@ and their
treated, b ] I r
ar eyt ng%egapamaﬁkﬁ&?& gf%dsa'izg’mak/’lﬁé fo dp\’eﬁﬂeaé% ng% sﬂér@gi(%iyrg% OJSaherrhgkeL e
"Treat tBg" agmixturesf roantiomess a@féaaﬁerreemﬁrsw\}'esuch [§Eglerstaietiggiversfragemates and

di sease- st ahiguukdy Wereof are .mbhamrto BehditHin d-less%aﬁeeofsﬁmﬁtsﬂ/ehﬁorﬁ har acterized by
t hronmbotic activity; and inc

PCT/ EP97/ 04444 't is'rioted that s g ( i9the same sybstityent ag ﬁe% '§H3fs~°é’”§ sybativprigs A
occurring iafd @' oA aré thepare edﬂ'\;ﬁﬁ’undWGEfmrrﬁdﬂS hi} are the sdroiéragicoérdpqun@sliosposed
to the dlsease sg@te but has not yet been diagnosed as having it;

(i) i nhi Bitihy the di sease-state, i.e., arresting its devel opnent; or
(iii) Melieving Ronheonpeews of smeameentlpneit is prefasechthar Bgiseas sho &-nofitiphef the phenyl

di sease- st g &p; tha? A2 is at the 3-, 4N6r wpeé doroéf tﬁagherq,i glolls: theagt isqa@shéiese,r bhed
herein is expressed as a percentage of, t heoretical vyield.

The conpoumd§itigf of Hi¥ ANFD¥ TN and et ﬁ‘el*sr atﬁﬁ%?r?&é'@&'f PEieIRPeRd @atPabl e sal ts,
may have ‘afﬁydmnf:laﬁ.urffi asdaaierah NS mbdifiéd®irth o3 telICDH tarﬂec Y eert QP eI e

of the |nvent|on ceutically agcepta alts, my
therefore &XI'€ adgs 03 IFr‘le Pyent °€rae%F£r8%'r¥éﬁrU§pe"d'" e Pe(at % SD 1 er'va%wes Pkt ur es of

enant i éfrer §(alm)ebtdndasme$ édﬁwsmdm«ls lsd(ﬂchl%ungﬂé*’kt)@ﬂﬁe@ﬂ %mm‘domﬁéif&t‘*é@wand
m xtures t Ssﬁfﬁ)oéne@r @ol E‘la@rﬁbﬁ’ee@ Jo%p@@na’\‘oi Qhﬂul& hewhe@Rea ff Nl Sz 1 %‘éeiﬂ ér@%oth

is noted that when R[err] esgne su5|tuer1t as R4, S esage
substl t uent OasR Rp By§rpoen; R°is CAHH"‘ﬂzelﬁr s SHINFF )R p BYErRgENs Avds ht‘ﬁﬁ%\:ﬁ é
of fornul a deh}yadrid Ahie ngaidBerae. £0npounds  of formula (11). 15
For conpounds of the invention, it is preferred that R err] is at the
2-position of the phenyl 0% group:

that Rlerr] is af the 3-, 4-, or
at t he 3- aH

5-position of the phenyl group; t%at
posi tion of the phenyl group:apd t
phenyl group.

of the I.U P.A C. system
named, dependi ng on what

einib a nodified form
of th®sinvention are

t heN o~
as derfvatiYés o

is named herein as 2-(2-hydroxy-5-amidinophenoxy)-4-{3-dimethylaminocarbonylphenoxy)-

25 7*benzyl-1,7-dihydro-6({5A)-pteridinone.



20 6(5H) - pt erdi nones, 5H pyrim do[ 4, 5-b][1, 4] oxazi n-6(7H) -ones, or

5H pyri m do[ 4, 5-b] [ 1, 4] t hi azi n- 6(7H) - ones. For exanple, a corrpound
of fornul Wqomerein Ais -N(H-; Z[err] and Z[err] are STIFEPST/04444 _ (3
R1 is hydrogen; Rerr] is -C(NH NH[err] Rlerr] is -CCONCH err]; R[err]
is hydrogen; R{err] is hydrogen; Rerr] is benzyl; and R7 is

hydr ogengrilgy gnd Administration [ €] i's naned herein as

2- (2- hydr oxy-5 am di nophenoxy) - 4- ( 3- di met hyl am nocar bonyl phenoxy) - 25
7-benzyl 21 | 798y dr o- 6(5H) - pt eri di none. WO 98/ 07723

10 The compounds of the imfehfidrPSré/ikHdlebds of factor Xa akli itHeirJereaBdful in
Adm ni stration

i nvent i o &r e IR %‘afa(g}es"z%q‘ oY lhr?m%tf ANy baser ap 6?°é°'tfgae%?e "rl e Gbagulifon
di sea&se-saseadessechBacigtoend ptthebigventiom atfroel. cA adtmam ingiclimeddr ta coapbordsia’ s

role in srb&ﬁmk aotngqam Rsk foﬁ&ﬁﬁ?%oé&@ﬁl .ﬁaa%ﬂ%omngkantmc 3 yseg,te' on

above). primary I cation ound axis for
| ong ter‘?fPPhVé?“sf Qﬂqeewvwg thipaeasisi(AY T fﬁ\"%\‘\"ﬂQ PﬁfﬁPpeA'ddPtqebrh%ﬂ pr ?F?ft}'*ac’,‘&tqfons are

pr ophyl aéﬁldi:t@if pdlier fW&ivﬂnd bmﬁha&n&n(eawanaf:pl hﬁa\fc&gp&rnabepﬁ*féh&veﬁusrg%y or
prophyl a i ents foll l\gua transi ent _ischemc

D Chc, “SHEoL it (RaSErRPR & PRFR B P ORI et e b e J8eRUT of girer
i ndil®at i wpses phsungical fintervemtiehi such 8s coron@ntaktgryuspass gafeAndpertoranddés or ot her

10— 1YPES: RlmitH oGihly Jn?k%(a%&”tfh%% gSUno%SareCQEQU& 13/1 &l %@r:\éﬁm&?%? graft

and per cut aneous umi nal ronar e compounds are
al so usefAMPRSic oeRwlieations Asmgciated with acutg WPGWB'@PW@ ‘?}é‘ﬁma @a@mmma@elam at ed

wth ac Uh@e!@rh@ﬁ}b@s@ﬁ\)hta’te@ ih@aUsedliR collh ARRh &S soctBld WRH Septic shockTbSHRPFRS,
di ssem nfat ed int ravas%gg\ r coa%ul ation associated with septic shock,

pur pur a 'Yiminanas asieaated, wiestian AN SBFPIRPRCHIF TS SKefliPTe- r‘é?ﬁﬁbkaﬁngm &t ress
Sy ndiso methramisdtaoenpiiceyions assabidted vaith adriic 0aM2e0bA vasCO#rbBdsisO Mheacoipduadsed

with aor&rt%ls\é%swal Q‘; pYo%%SHL @ﬁorﬂk%ﬂb@% Idﬁieas-gp n%QH@&%‘PQ patients who have a high

risk of developing such disease.
In addition, the compounds of the invention are useful as /n vitro diagnostic reagents for

selectively inhibiting factor Xa without inhibiting other components of the coagulation cascade.

20 B. Testing
The primary bioassays used to demonstrate the inhibitory effect of the compounds of

the invention on factor Xa are simple chromogenic assays involving only serine protease, the
compound of the invention to be tested, substrate and buffer (see, e.g., Thrombosis Res.
{1979}, Vol. 16, pp. 245-254). For example, four tissue human serine proteases can be used in

25 the primary bioassay, free factor Xa, prothrombinase, thrombin (lla) and tissue plasminogen
activator {tPA). The assay for TPA has been successfully used before to demonstrate undesired
side effects in the inhibition of the fibrinolytic process (see, e.g., J. Med. Chem. (1893),
Vol. 36, pp. 314-319). Another bicassay useful in demonstrating the utility of the compounds
of the invention in inhibiting factor Xa demonstrates the potency of the compounds against free

30 factor-Xa in citrated plasma. For example, the anticoagutant efficacy of the compounds of the

’ invention will be tested using either the prothrombin time (PT}, or activated partial
thromboplastin time {aPTT)} while selectivity of the compounds is checked with the thrombin
clotting time (TCT) assay. Correlation of the K; in the primary enzyme assay with the K; for free
factor Xa in citrated plasma will screen against compounds which interact with or are

35 inactivated by other plasma components. Correlation of the K; with the extension of the PT is a

necessary in vitro demonstration that potency in the free factor Xa inhibition assay transiates



are al so useful for prophylaxis for thronbotic diseases, in particular in

patients V\,h,a,(p% 78 high ri sk of devel opi ng such di S ASKCT/EP9 /04444

I n addition conpounds of the inventiam- are useful as in vitro -
di agnosti c reagents for selectively inhibiting factor Xa w t hout

i nhibiting other conponents of the coagul ati on cascade. 20 B.

Testing into potency in a clihigal soRgRIAtPN Rissrys Japeditiae @xteoside wbtiet ATaiheittdied plasma
i nhi bi t or Yeagffetfskd @6 nfeb§ire QURALNEISa?bn in subsec}ﬁﬁt ﬂ)t{%\lﬁmédgﬁarf?ﬁ std%?tsor Xa are

si npl e chronngenlc assays involving only serine protease,

conpound of t heFqriyahei "é)fﬁ"’f“ﬁmﬂé’”taéﬁyéd" demerstrein e AatVibyAithe cgropeunde ofjthe

;I'hr OnbOﬁI Sni@sion, see R. LodtBrifd}g eNgl, Melﬁzdsprpfn%10§54) %STEOVoIeéénﬁHb%mfs%Hl’ and
i ssue:hu serin ases, can e primary bioassay,

free factorm; a°e|5raZtW’ ﬁ'ﬁ” quseaf%'r@ﬁg(?’ q’(’ 3)"%”?(? %3%sue pl asmi nogen

activator (tPA). The assay for TPA has been successfully used before to

dermonstr ate und@g,,;er,gchdmm,stmﬁ;nde effects in the inhibition of the

fibrinolytic process (see, g., J. Med. Chem (1993), Vol . 36, pp.
314-319). Anot h’é?mm%fagefayf iﬁ’sé‘Pﬁ‘Pml’Wsd’éﬁﬁngqnaP'i‘rﬂgtbﬁepmmme{uycaﬂff acteptable

conmpounds saits, in pfe foff ok IVANSApPdbribfe ﬂ%%ﬂe&ﬂs&gcg%ﬁfon@anmég &{(@E dhe

pot ency of ttt]e conpounds agai nst free 30 factor-Xa in citrate asna.
For exanpl% "% AT eRIFC OS5 A AAT Nsteriem ey Aasntst AR SeE R St arsutiities. h'é"'US
i nventibon afrlidistegioheshad, (68 iergmme,tdidlly, hisaig patdntedalyl topidalie t(aRIc)eerll‘y or

activated %EW% tfhe fo négf s&l@r Q%OSB[ %%c'ur?guhzedneowcaer or)hgl\tn,\'Pl :ggagtsel l el 'T%lr;;}’s

t he conpounds I's chec W th
assay. Corexagngle; tabless. uReoskpees: pills. rﬁ%?ﬂaspplan@hydmbymaMMypwddns tsh@itions,

Klerr] forsubgéRions, or aerds8! & th&akd, rbr&flartaf:@tar?gmpb@ég@t%g lsun%&reeﬁp s%@é nst
conpounds which interact with or are 35 i nacti vated by other plasm

conponent LAMYFFRR1qf Brecie doRraeR] P FORPASTONR&viLinelufe éﬂ”‘(ﬂ‘“?’ﬁ’é pharmpeeugcal
NECesSAry datieviot Bxxiglenmingtar @ivipdind bfethe PieRitYasl the /ol 8ctVelfyeh @ Gh@Tin Xadition,

IPE'T'I/ E::)ltg;;)gg'aas %%Mdé A %er me&ncmal agents, pharmaceuticaY\(a)gegnQé,Oc7ar7r%§s, adjuvants, etc. -11-

into potency i nGereedynderehdion agtheinteodechmedy/of ddmiristthtionothe phatreesingliof t he
PT in citrat&ams @8 Bositions wiff 8htBR 45§ & Qb g@(ﬁﬁléb% r/v?;ghpﬁf epr:orﬁ}? Jngg I::P

subsequent phar macodynam ¢ st udi es or ma I on
on assays '1'd NERNATs OF APBTIRECHIERIK 9GP Bple FHE"‘GCﬁ?bcﬂﬂ%P:?"’bFO f by weight of a

i nventoon,sutefte Pharhatéritbiedgipint. abPreferdddy, AR Sorhgbsidd WM b gok 59810 75%aly. 80.

PP 575 sg8i9® W o moabha WnglyBrogn, o1 PRI GHETY SeLSatle S thirest. wir
Adni ni st r 4bé st being hetabtmpermakeutdal eheriemtvent i on, or their pharmaceutical ly

accept abl e The préfetrsd rdRe BHEEihiOh S0RMis bid, %Qm Qg:rogp«{n'le% galegﬁyr E%C%H'Heﬁal
e noaes

conposi tion, can be carried out via any accept
adni ni st r XHThCBy Pgdintted pesording t; the degras Pfa%eva"etw I°|f fhee%seamat@te tp(pe treated.

adm nizst r &Hor elchca Bl MmmE@é’tloﬁxalﬁ’ﬁérﬁxacafnaélly)’accﬂﬁ&ﬂé ENmpd%ﬁfoﬂ%BEﬂ’aﬁh' AQYa
tOpI cal | y ot rp%‘[}r%ﬂg) or];Btlﬂe ¥1ve M| or a ph rrn ¥ c%l tr]:g 7# th Lo by th
semi - sol i d°TPYOPRRTT 3784 MY 8TNES: o 3P a! aiﬁ 4 3?&&?? t §'68‘n isorgg by the
exanpl e, tirdoredrationsefape Sif ther mces\gllypqzrhmsyedmﬁlbneaﬂsasddhcasa‘h:d ekamgle, gilaahacautical
capsul es, POWIRNR $nanfiRbUfakRBS starch, pregelatinized starch, magnesium stearate, sodium
saccharine, talcum, cellulose ether derivatives, glucose, gelatin, sucrose, citrate, propy! gallate,
30 and the like. Such compositions take the form of solutions, suspensions, tablets, pills, capsules,
powders, sustained release 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
35 magnesium stearate and the like; and a binder such as a starch, gum acacia,

polyvinyipyrrolidone, gelatin, cellulose ether derivatives, and the like.



suspensi ons, or aerosols, or the like, preferably in unit dosage forns
suitable for sinple adm ni stration of precise dosages. The

conposi t iwEBWITB i ncl ude a conventional pharmaceutical 1 BCTEFRY/P4444 or
exci pient and a conpound of the inventi-o%x as the/an active agent, and, in
addi tion, may include other nedicinal agents, pharmaceutical agents,
carriers, adjuvants, etc. Ceneral ly, depending on the

i nt ended noderEFCOMPRHAISSeTIAE inyANtianher Hisiphercwaeytisaliv gcceptable salts epptyadiocbe

CONpPosi tfd)rﬁﬂﬂiatw Inko S@Oﬁﬁisﬁo@m% for %(érﬂpl@-th@@ht 8% Ryaviet 964 Lhivé; n%Pe!m%U”d( S)
of nvent i Ont'[;até ozgy glsar mace | cal I%(/Macce pt abl e salt ther eof, and

99% t 0 s@o %egf; Wi Gt & Ly gsapitn cht PeYPx eI Fehrco!s and’

Pr ef er alpblyethyleee gtyepie IPEGIOA gWiAEG hmoaﬂse%n aBB/cPEG 465%(1036) wei ght of a
conpgunds of t Q i acce e salt er eof ,
with L&fr?degrtwﬁ‘g{:éﬁ’%asnﬁll degh mJa%h n&cé’ﬁ'f) | sc% e&'cﬁ"g Bﬁt %e Babared 65

The pr eﬂéﬁ?‘é@gr dieRassing. %ﬁ@ln’ﬁ N‘P@Pwatdl(m@f the ipyeation {abouy0.8 % rabeni 20%),daial y

dosage agERButically aciéBibh s(éﬁQhQ’@ofth&@ﬁtﬁﬂaIa&ﬁ%éyeG&a; deaﬂzgtsdﬁgarc%gnew
severity of tne di sease-state to be treated For such oral

adni ni st PHrio" SAPIRIE HRLE L E3R8) J9yeapsietatn @'Véifﬁbﬁmaﬂi"cﬂﬁ‘ddﬁ?ﬂ”ﬁi- 0 Hgredy
conpounderoé sblhgon owessberain. o a phar maceut | cal I y accept abI e salt thereof,
rmed by or,ation_.of nor na npl oyed
excigl ents, s'fjgﬁs"ed @ ?harmgce” 157 °°m5ﬁ%{tr'°rpa%etxf "5”“°” may a fﬁ ‘é‘é’é@‘” St"%anni t ol ,
| act ose a"@vatsm aUp'tlefg@Iueitamnez sdcrsemweting wagmelsifyimy sgeray, aHuteook bgants,
sacchar 'aH@oxx&é?ﬂlté:LéﬁH tﬁ@l Ileugﬁ)éwea H}eerxﬁcqg@' A[:f'#c'a\éﬁs rﬂiz&?%ﬁﬁ latggéeat In, SUucrose,

citrate, ¥ gal | ate nposi T'Ons take the form

of sol ut""ed'h%”" %’l‘]g‘béﬁéﬁe@h%‘\"afeé’b’l‘yéf%‘w%fel“iﬁ <e’C.capsul es powder s,

sust ai ned r el as® rhaardas! cﬁtplr?ﬁﬁngfiﬁ\d:htdlﬁadel fkﬁns are known or wrltl) be appREAr ﬁ:bdhﬁ?es uch

conpgsi e the for t ab] et _and therefore
mpé)al s%‘ﬂégd;‘r?&isnar%q% AR SECRERY rlo LH gfé"acg‘(fcf‘? oi%e”caf c AR EAmMASSs phat e,

and t he PublksdingzCompany, Ehssothemsawamsumoas Tbe osropgsitizinl tose agohistered will, in

deri vat 'aH@%vérhe&ﬁﬁém aathyépédn@é\mefégﬁ\'fb ARoud of a %@QB&EMP&J G5 bR, g the

|l i ke; and a binder such as a starch, gum acacl
pol yvi nPhRRaceyicalinaccegiabie saf theresty g Seeatmeant of a&é??%ﬁeﬁ‘?‘?égewaé?ﬁjbt e |ike.

V\D 98/ OTnhdsdtion of factor Xa in accordance with the teachings of this invention.

éng?/ 0444!4\ co u f1 ention, eir p ically. tabl | -12-
The Conpounds' &COfREUTIREHPE SWeS- PHEYY PRHEIRRALSEM E5PRPe s el e sal ts,
may al s@divenistered in b oneTedeatiedyieffectiv@ @uppoOBhicowill ualy migperfdog Woarplagetyatyout
0.5%to f@&@r‘étmgf@c%%%' ae«av.wgmd'ssg&f.c compoufl §R9|§€él1 Iyl aseeas.rlegb.ﬁtb%kd sl owy

di ssolves within t g yoxyet hyl ene

pol yet hyd"eHzo4PSFOBI4 "quEGyPOUé the apﬁeofmwmmerah aPEG%OQ'G‘ (e and 5

Li qui d nw@wﬁ.g@aldnyraadm éucsazroabbege@mamanl HESseb ity of g{e @ﬁ@m{h be

pre ol vin i spersin conmpound(s). o e

P BaL | i aEaies oS GoR T OBy AR, oy, SHEATBRAINY BUFIYe Hept abl e
sal t t hewveofs frandbaptd.dhalg phapomte Atrgllad ofduhdy weaidhs penday of ardoir@byund of the
such as.ine Potray h%rm%et,ﬁsauy Bddolire ARUGHESY, BRILED Srodl BUARTEO) mothRBOR!

and t he ma sol ution or slspensio
| f desi r@dﬂ%%ﬁ&ﬁ%@@@i B¢l day pPsooPt Rstfergl!vt ﬂemuahvetnt idupe Wa%bOB‘I 38 regkg ai n

M NOr  of body WEYADHEr Gy, FXekdniiy fSUQﬁﬁ:ﬁEkGﬁfon&b‘%WOaﬁg aguz&an: E}Cké Wsa&éﬂﬁh& fy:c ng
e |l Ke, such as or

agent.s, \BHk?gffe“ nb% aggnt S, ant i oxi dantfs
exaitpl e, W'Y PP &oqLaRput {8/ PAYCHLHG! UAP Re'eday of 2 comaopad RENE MYENTRY- 8T Bat e,
but yl at ethaimystreonsst! v laueapegblectatt. 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 Invention,
35 apreferred group are those compounds wherein A is -O- or -N{R%)-; 2! and 22 are both -O-; R!

and R? are each independently hydrogen, halo or -OR8; R? is -C(NHINH,, -C(NH)N(H)S(O)ZRH or



Actual nethods of preparing such dosage forns are known, or wll be

apparent, to those 15 skilled in this art; for exanple, seg, 1 w S
Phar maceut i W8 988¢7%8nces, 18th Ed., (Mack Publ i shi ng Conpany,  East on,
Pennsyl vani a, 1990). The conposition to be3adm nistered will, in any

event, contain a therapeutically effective anount of a conpound of the
invention, or a E'hasr_ maceut i cal I% acceptabl e salt o ther%:,- , for o
treat ment SHENHNHEGEQPENI e IYPid0i gyanifing - e -CIONRIRI L MR RO CHPI0RACt or
Xa in accomdahiceomP 1, I)herréraat:&wngmmi (dphbn?alw muw‘&utwby 3kyh, (1,2})-imidazoid e

conpounds of _the inventi r.t r C ce bl alts, Al €
adm ni st er S§1PT q‘é{ St Rset'rnétﬁgm |aﬂ<éﬂ)1 ye(<|1af %I}T’ﬁ"ﬁx%‘i}ﬁf‘ a'v%ﬁ %ﬁ“\ﬂfﬁdab vai'w each' R
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t her apy Gener al | thera al I effect| Ve from
about 0. 147HF 14° <Yyl e 30 I R e AR T s Retpaalgpid BemasEra ot
t he ot RB i3, araikyldoghvasivesestitucsil Byorace eptrablistisghts delveteaotfgm the

pr ef erﬁ?' roLEQ:mw e&gbﬁfg'kz' lﬂg!ot Q\aI%QIQVI hzloalkoxy]ag\dngé 99% RQW%Kermcgh opp?nallv

day; and st pre from about
body wei ghsus&ruterhyy OF‘bP' eRENpHRStiturDYS S&&meﬁlfm Heej asernt Q:P"&*SVQB Rbalbérm t he
dosage rangfoaiky!, haeidly RRe fasnﬁm SHIsuL héﬁrdmcspneukahwbrelmg hgreadaafnrraekeaa iof a

conmpound of the invention, r mee ut i cfa y acceg e salt

thereof, pPRHIVARHFYPSHIOH %‘b%’tﬁ °’50°'Fr§“?§"‘é°6‘6’1ﬁ”?6?9 Y™ PG grouk consipling of Akl

nost pr ef ehab) tyaldatigm ralvalkt xy1 60-0R§) ; tF3 rabmbgéinoelkwgcwaudawarkyl or aryl; each R®

Pr ef eryed §li 0 t i nyen n._as

set fo{rfh g%eemﬁﬁgﬁpﬁ e§ﬂ¥m_édroger* kﬁép(apyl 18 QP s'ﬂg%ﬁutgg bﬁm%*p al\(gldkbé)roty or

t hose conpoienis. errsaliey! nom*ons"v-wbsmptedl\h(vR[aér ra]lbw hyBraxyrdr alknuy) ZREY is o sanatghber[ h

-0-; R{errbranched alkydhd cRéin25f £EGH aFkOldQFW aptdiy sm/éiillhﬁg@ﬂy nbg! Qk\ﬂrhydroxy or
CR[err] err] is -C(NH)NH err], H?kyl(O) err] err]

VO 98/ 077231 oxy), or aralkyt {optionally subsmuted by halo, hydroxy or aikoxy
PCT/ EP97/ 0444  Of this group of compounds a preferred subgroup of compounds is that subgroup

e, eI T il

-N(R[err]) &”S esriC](NH(N_ﬂ22)? ﬁseicli@) 18 W12r)r¢6dlahy¢r0ﬂé\0pwlowdbdn;onsut)smsvm@cbv
by al kyl ) al(z}li 2()| ﬂ) %IQ%Wl Yépnonally subst(tgﬁti'bﬁ%y‘)yoﬁ(qtﬁFﬂw&!qu@q twptﬁ:lnglw ) or

(1,2)-1mdazo tional substitute each err] is
hydr ogen, a‘I‘WF“"e%P‘f/P' ‘bpﬂaF’bﬁ fs Rrdeqasst kit %’M’ ‘BR}t"’rﬁ‘a'\bﬁ‘Jbsﬁﬁ“t Ry Rge). or aralkyi
(opt i onaI | YopsitRatyi subiét@cieb akie); ;RERE hydroger, aikhly cr'8gr0)or8| kP,C(0IN(RE)R®,
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selject ed f hodrogdiLodIBUeac® RS lafd RAG aa&eparkaﬂny hlvaﬂogen hfk:y[)ah}(%/dr arm}rqg’mgoxy
and - R err]). il k onal Iy substituted by one
or nor & suf¥d Cﬁj‘éﬁ'?"%’@?@' ‘lf:%?f ?r]ra aF%E 16 ot roaLf}Sl consi sting of alkyl,

hal o, hal oal Kyl ,Ofhthis @abskgwyofamdmo@ﬁqselarq@ferrm clﬁsem‘mpmpgumtleﬁ'@cyleiisywherem R
(optional Iy og8; g2 gsSEP@Ji)NHUI#drs b&ﬁd?ﬂ@!aﬂig W)ﬁ)eual 392 Tﬁ&u' (Eb‘:?d?\faﬁ?y %sﬁﬁk&db\f IRy,

the group consisting of y hal oal koxy a
-OR[err]); o6 RFigndagoliny! wéttwﬁtwsywww melivE e2ch B i BYdpessy elkyh arVéaﬁ cal
i's QRIdyD R b My@rU@&’I kit el Ol omd, o oo sYREt-RtUemesCasbrYLed from
the group GOBRE LSRR \RESNREIRT, -RIONREICIOINREIR®, -R1O-NIREICINREINIREIRY, -RIOORS,

-R10.0P(0)(OR8),, -R'9-SRE, or -R'0-5(0),R'"; or RE is araikyl (optionally substituted by one or

more substituents selected from the group consisting of methyl and hydroxy); or RE is



hal o, hal oal kyl, hal oal koxy or -OR[err]); Rerr] is hydrogen, alkyl,

cycl oal kyl, aral kyl or aryl; each R8 15 and Rerr] is inde en%zo%‘{éy

hydr ogen waPb%91723 aryl (optionally substituted by hal o, aI y -or

al koxy), or aralkyl (optionally substituted by halo, alkyl, hydr oXy or

al koxy); Rerr] is a straight or branched al kyI ene cha| n, and Rl err]
is alkyl, aryl (optionally sybstituted by hal o, alk g hydr oxy or

al koxy) i,m'é?mblr‘a&mk?f indeilelkyln &I Fsyhysiaasniof a%@dew RrzAng, R af kydepengeahoxy or

al koxy) nydrogen, alky!, aryl, or ardillyl;1R1PSs §EQalghdr beMERIARSeneHAIMEERS REDs SkpOsoup
of conpounds is that subgroup 20 wherein Ais -N(Rlerr])-; Zerr] and .
Z[err] S'Vg both -0-; R err] and R err] are each independently hydrogen or

CR[ err]; R @fnﬁnslcﬁss GXMﬂ)dHId['\esr ra] grefefred sgbciass eﬁ(dad‘d(.uﬁiﬂells rthatFuBEIBgs, wherein
-tet b
(1 2 |%%Z’bz%g ?p% ona tr;‘/(és)%hs?slqﬁgk%&sg 5 FL’W @H flc%wiﬁl E“a |nyI
(opti onaFJ andR ar%hmqgetnut ed by al kyl); each R5 is hydrogen al kyl, aryl
(optional l y &up&anteutcem aynmltp.)s subblas3loRbéMbounds is mat(&%oqnéﬂsguxmaw%m tuted

hal h
"R ot 1) ORI ) R o SRty N et penony-1.7
-Rerr] dm@mbemsma[esam&ne -Rlerr]-N(R[err])C(NR[err])R[err],

R[R[erﬁ;r ]r] N(N(R[R[e?\r r %%{%ﬁ%er Ec)ompk%% Tk[suPclTss Ofﬁfmrp?']"ﬁi[' etrhla compound selected

- R er r ] $ORP( 1Oyt @R[(r n3mely RE-63- dn]neBR[aenquprbonvlpﬂnem]&B(@)dfcawrsj-ﬂ[aeowh]enoxw
Rlerr] is;. d,hydm _6(BHE g%;m(;ngptl onally substituted by one or nore
substi tuents sel ect eJ romthe group consisting of al kyl , hal o

hal oal kyl , h#\"GHrk BIEfersdFubeRIR PF FIMPRYNIRESPFY SUPEropPRivggLH 9I'5a1cky?

i ndol yl a}ekwm -&7 R'snd R? are ed&MdrﬁcQﬁ@rmeﬁﬂy Bydtyden c2aok®; RB larmiNRm,_s R3is _

I nd :22@@&4(& ?{gﬁ ) %Hﬁk?‘ylﬁilﬁc}lpg yI }orp]%ona%y srxﬁéélltuteﬂgra(k%ﬂ) (% ﬁ mndazolﬁt rai ght
Of t hi s (sibgaltyuubstitucdryoalings or € , Priefderatiod (gwtmsﬂmubsmmmmkw)s REmat cl ass

V\A&((E‘I’O)EII\I? OFTn Fgfk\/l iﬂﬁ (%%% rerubStﬁLgErbly HaR), Q%M_‘fyl\lﬂpﬁ&l;g”y SBL&&U{L h§lo) RE

thyl )"
or (1, Z)SW‘Yﬁf‘EHfZ’oP'lkWrR &ﬁ@’io@naﬁ ycé%) '3 ’But’%% -G ’I‘E‘Pm% Bac'H‘ PGs\rr] is

hydr Ogenmwah(hﬂcmﬂm“ O 1O_N(RB)C(O)NariBR K YR 1O-NRES)ICBVAPYIIRBIGRE N, R 18D RS | |

| €0r ) e P Pl o PRy o7 SR Lot Ridopysppgirss o e o

-Rlerr] ﬂN(fREsewsnf_lﬂ)e@@d\Wawd] W[‘ g group Ré@rsml’g A 8w ndl9. GeOpK(Rhepalkg R adr | |

- R[ err ] r' r ] 8 9,

) R[ or r] %5[0)8}(' S%NFL&{II ‘)II\JrR{o%Ma]IQyB[Fg “wdr egerrr]a_ %)E(Er]ef;r anlg[ 2!‘ rs] or
Rlerr] iirdeaprderyy hydppsnmey! Wvém@fq”tmtpe woiﬁfc'm@tc?f branched a‘%ﬁb‘ﬂ? chiain; and
substit ygmisaipRleatgd fromthe gr oup consi sting of nethyl and hydroxy); or
Rlerr] is WO 98/ 23 )
PCT/ZEP97/ 0444% this subgroup of compoun s a preferred class of compounds is that class wherein R
-14- is -OR®; A2 damBINH aRR o -COPINIRRIRT, {1 .2)-loyidigzoR] @pridnalls sbhysdtoekhy oethalkyl ;

each R[eJ ﬁ% dﬂo‘ﬁwl]todti%nélﬁ%ggtﬂ thwnethyn RS ;J"W&F&Qﬁna!k@l Y1 or 41, rEOT

aral kyl ; anc ge _chali ] is
oyt b hycrogan, iyl -A10.CIOTDRE, SRIO-CIOINIAIRE AR eqﬂagg%@ﬂ%nﬁoﬁwﬁei e,

2{ ef e]r r eﬂﬂau I@mﬂmﬁ* cﬁmanmmﬁomahhat qummamﬁn%hmﬁmsn R'SOR8 A i i{) [\1 H( H) - ]
err an r re r err
Rl erPf] i§ % fé%ﬁ[ eRr ISR aﬂbl Fh[ g&?’ . oPRdNS an?@ ﬁpRL'Fﬂ"érsf’%’smétr% b 1["1 are

hydr Ogen'nore substituents selected fofroé ercruectowsrpgwmdweofvl tri Isycseryt] st iof
conpoun mréazol}\égﬁt ((J:" wqpocl) Qﬂu Sﬁ" Sj&&?%g%r( anglkyl yelach ﬁgﬁﬁd’ £y 1(1+%p’em5@’w| Y

2-(2-hy droxy- enox mﬂnocar bonyl ) phenoxy) -1, 7-
di hydr o- l@(drcajd)\ pker ﬁrdl monr@‘kv&@ is a straight OAW@t“F‘T@F’ afviene Fhaset @ér?poﬁﬂkyéf" this
subcl ass,0f conpounds is that conpound sel ected fromformula (I1),

nanmel y, 2-(3-di nethyl am nocarbonyl phenoxy] - 4- ( 2- h%droxy 5- C}/ano hen%xly?
1, B hydr o- @( g}LB clgfgse?ﬁ PMRewets, a preferred su class of co pounds is that subclass wherein
A is -O-; 2" and 22 are both -O-; R! is hydroxy; R? is -CINHINH; R3 is -C{OIN{CH3),; and R,

RS, R8, and R’ are hydrogen.



Anot her preferred subgroup of conpounds is that subgroup wherein Ais -0-;

Zlerr] and Z[ e are both -0-: err] and err] are

[ Ldep]endentlv{f)%n?gen or -OR[err]; R[ erRE] | ]s -C( NED[ NH[ ]err] gf‘@?ﬁ”“‘%“ls

-C(ON(Rerr])Rerr]. (1,2)- tetrahydropyrl APdi nyl (optional I y substituted

by al kyl), (1,2)-imdazolyl (optionall y substl tuted by al kyl), or
1,2)-imdazoli I stl ted

Elydrz)gen al kyl WL!EQ%)'R% C%%o ??P utbula?s? "I?ou sl)s)thaISPmQP‘éﬂWIecmd from

(opti onal | Yot pamely. ﬁd?ﬂ))’dfORer am'dmophﬁemhjrélﬁ@@m?thalakyﬂqcarbonvlIphenoxv) 5H-
-Rlerr] - O QR4 5011 )8k d2in- 0 - Dl err] )Rl err],

-Rerr]-C(Rerr])(C(OXRerr], -R[err]-N(R[err])R[err]

-Rlerr]-N(Rlerr])C(NR[err])Rerr], -Rerr]-N(Rerr] ) CONRerr])Rerr],
-Rlerr]-N RI@rafa]tn)oE(dﬂlﬁoewoLMﬂ(R[ﬁfeﬂ]n)dﬂknair] -Rlerr]ORerr], 20

R[err] OP(O) ( err SO err]Rlerr]; or
Rlerr] s aral ky (oplf'rsg) I I‘?ﬂ'gﬁg‘i ﬁ'? ‘f‘%&eiﬁ?Rg %V’bg‘ ns °“er ituénts and/or
subst i tuentvsr@éGISeIetgecB arghit Ihetrgrmpt«dmmp&wdsgproberahéswe omplitGuct adratih&dns

hal oal koxy r?é?ﬂ in stable corddaufdd. 1) or Rlerr] is imdazolylalkyl or

i ndolylalkyl; R err] 1s hydrogen or alkyl; each R8 and RO is

i ndependently hydrogen, al kyl, aryl, or aralkyl; R err] is a straight or
branched alakyl emeegabdtion; of%pounds of F3Rlk lila) S al kyl or aryl. 25

O this subgrou corrpounds i s that C|2aSS

Q: mpounrgoyfnds ?I Parref o eud dClo?%? Al Ziand Z
wherein Rlerr] e fipl arpyeginpgunds RHPNEvEtery A iRjfMHF] 25 3
- (O NI errd hdeh e®fa]nd(r-12 i8)-CiNH)NEZ.0Thése (copipbomi| rhay &Jﬁlﬁﬁarwbemmmté&hh%)
or ( 1, 2) i %IQW h ?r( g%ﬁdn‘?&ﬁ ! 'I-IéreWHSErIJ ﬁi grq eQXh mg | %ﬁtly&ydrogen yl'(wjarlc?%?kyI

al kyl aryl ara

-Rlerr]- C(d? GIC}IPR Fé[IféINI*]IJ R erNIF IRﬂ@ﬁg]or N(H)SIO)zR” R3 is halo, alkyl,

-Rl err] - C( ReghikH) 6@5@)&8[ 8ydnb, ureﬁbebrgnlmgﬁg é( (H)O
-Rlerr]-N(RLerr N% g“ﬁ% NS% E%L\];: T

R err] - N( REENVT ettt kaer F]"} ’QIQI (R CI JOR®.
-Rlerr ]5 @(mj)o(m[@ﬂ' FNRERE(erR®] { SBY- &Eré?]mdrdﬁ'yrmﬂrﬁylf (dmu&ﬁﬂ/ [sﬁﬁé’t]tﬁ[eﬁﬂbl}]alkyﬁr

Rlerr] is ﬂ%s@/éazogp o]pggr?aln#%u§§muttehrb Oﬁcgl) t%/r (?r}?m?adazo{xrﬁﬂ Iopélﬁanglll;vap%y%ed b5

substituen
Rlerr] is akvl; lslhmi@aszl%VIV&IEI(\;IIIomtonii'WoRbetaIEHW haRy7 aiksl hydtrogeikosy. al kyl ;

each R8 andr#@x{ SarhiR6leRQRHSHNbYmonoalkylamidh) ALRGEN alk%HféélrbonQIr )él'mnogfrbgﬁﬂl kyl;

Rlerr] is a straight or branched al kyl ene chain;, and Rlerr] 1s a
aryl . 35 monoalkylaminggarpenyl %Idé?é@/'amm%fr?ﬁaﬂh&é afa&VbIoef'@raI'éauwﬂévcags h@IP
conpoupdls kkkyi had, I“&HbﬁbaSIBOxMﬂ@faﬁdyn amino, dlaIkyIQn'ierJ ronoalidhi@hind, @dsbxgl err] are

both -0-; hydr oxy; r
~C(O) N( CH &rF 8’]“["1" fIV'RF’g‘I”(r%f%(’““ : °'1°3I§f"a’“q° w&f r‘}”’l %W?”#&T%‘{*’F‘i”& R0 is
hydrogen hydrogen, aikyl, alkenyl\/\x @8/ 0ARRBY!, haloalkenyl, cycloalkyl, cycloalkylalkyl, -C{O)OR8,

PCT/ EP97/ 0444 (0)0R8, -R10- CIOINIRSIHS c 0)-R1°- NIRaIRg R‘° cxomﬂ R’O CIOIN(RBIN(RE)R?,
- 15- subcl ass of conpounds

is that cofpoimB Re& & H‘Fﬁr’@rﬁ CiR NOR({TBIS})%? aR{ S: HatBPH:)2
2- ( 2- hgsir oxyREH MR o ra piasfo X ) - @RE)mteébﬂﬁmmmRamomwmyIé’lglmn%m?) SH

pyrim do[ 4, & oqu([qa,q@ngazhmg Fﬂé(b)wqur‘véﬁadcﬁmt I1 JipPr ?‘p@["ﬁM%g %fn Conpounds

of The I nvent 'S unde at’in 13w ng
descri pti orR CoURHCHNIRHIRS, oR ' SNBEIGINBBNGREIRIN ' BN(RE CINRBN (REINKRBIR %S (€. g.

Rlerr] and FR["QIIF!?))R“°ftIIR*Iﬁ\IIﬁI&IIﬁBFdI6beGOIH’0WS ) 19, DETORRS Siphd. %NWI&JII\J'REII\?IH‘IH

conbi nati ons,, fa upds. .. 8 \o

Prepar ati ot ofO%I‘eﬁ’&m& 6’1’0’#65 (r%’j‘o (OR )2 -R1O-PIO)IOR®),, B ¥fiTnds of

for mul 30 (| &'%as-r' Ccommporh de’ B-RFONMMARP, (R'P- sm@rcﬂnﬂwmsmwdrbroaez[ err] and

Z[err] 10 _@r Etcg anBh 1o Ss B N ey These ounds, may

" prepare assef*m‘ Toi(cller Lo} R0 ARecONED Nl & dro JRERGRERIRISILIS,

0-sCIOIN(RB)R®, -R0.SCISINIRE)R?, -R10-5(0)R8, -R10.5(0),R"", -R'0-S(0)ORE,

-R‘O-S(OIZORB, -R'0.810},N(R®)R?, -R'9-5(0)(NREIR?; or RE is ary! (optionally substituted by one
or more substituents selected from the group consisting of alkyl, halo, haloalkyl, haloalkoxy,

36  -ORS, -SR®, -N(R®)R®, -C(O)OR8, -C{OIN(R®)R?, -S{0),0R8 and -OP(ONORE),); or RE is aralkyl



foll ow ng Reaction Scheme 1 wherein R err] and R err] are each

i ndependent |y hydrogen, hal o, alkyl, -Rerr], -COMXRerr],
-C(O) N(RWOrgBpRIsrr], -N(Rlerr])Rlerr], -N(Rlerr])C(O) R er FEIERD7/04444 _
-N(H S(O [err]Rlerr]; Rerr] is halo, all&y hal oal kyl, hal oal koxy,

cyano, ureido, guanidino, -OR[err], C(NH)NH[err] C(NH)N(H)CR[err]
-C(ON O N
s B ) 510 b hrd Wbl i o ervtprpe
- C( O) OR[raror; halodlByl, hai&jliesxy] -GBEO}SBR] en(RIIR® --(d3pePr ]cmﬁv@)%%r sdo)zon8 and

1,2)-te [ I {9 uted b
gl 2; i mbggiz]gcﬁe?ﬁ {%rpt i lgna %/cgsgto p?"ai%d&ﬁpt &7%»1 gne °d¥ ‘(ri é?gt'i“l’ﬁ"bsai%ﬁcf?ﬂ/l
(opti onétqwt'&mgw tensesgnppt alkyl, halo, haldaiklyl) halwmxw] anaavhy@m%gémaan kyl, aryl
(Opt Sonahlﬁa)@bé(td)ltdw#p WO[}?R‘B ané"I dﬂy(bHOhy)d{ %?‘Wi |satlelfz9§ clylatkyl (wher@‘ﬁl‘?el koxy,
am no, dial kyl'am no, nonoal Kyl am no, carbogfy, al koxycar yb 'T
am nocar§RigEvely! radical is apgeraly ﬁy‘l’%‘ﬁ‘i"ﬂ%é‘&P%P{y'Pm’echbﬁlt‘aﬁ'ﬂi/F%i?ﬁt%t!awibﬂyI ), or

ar a: ty: drou EameRtihy oSalbA] hdisitratbalyi, rabakoxaoarankal kane, -sH8y Loonyel, amre el koxy,
ara gn car
al koxzcaf;gd(}h'g? )Rﬂ r‘é’égg ﬂ‘?r"ﬂﬁgﬁgdﬂzﬁ g& sﬁ&g’g?‘%h{é\f;ﬁm&}‘v substituted by alkyl,

di al ky| awionbelapkoniaidaikdry, GRS, -SRE, -chyar%gand)Ra) mwmmk%nslmzmﬂkwl

h;l[ 3?'r ryggwl kfmd, gm ,9%% Qgﬁzvaf%%fg Jna{ Kdical 1SFR R, &Ubdureuted by

- C( O) - R[avt | haly. Rplepiky) Fq!eallsqu or-BRE.CLO RS- N]RB)RQ -C(OIN(R®)R®, -5(0),0R® and
R[ err]- &@)Nﬂﬂfr &1 )sMyBter ] QHR[I nyEl]oalkyl or aryl; each R® and R® is independently

Pt e mabe par o GG

C( R[ er rdidiKy\frivher m}rFQ[aGMa}wjnﬁ( CpDkeratfoxycarbonyl, aminocarbonyl,

RG5! ] R Bk DUBLEIT b SRS by CLFLFARILL SR G MR 1]

R[ er r] -SR] 28y PYOO0) Rikery|aralkyy wping - digiRfasming. )Rk gpm]pRE@bedy,
- Rl err ] -INORY &drbdnyR(ddi L@d'aFt]oR[/leHohealkylammocarbonyl or dialkytaminocarbonyl); R'C is a

g[[ Z; ; } N I%L-F’é? Ha%&z%qg@ e kl% Q[ %r r%)alﬁrleflr[yj (,optlonaily substituted by halo, aikvl,
-Rerr] H\J@R[mr ik, MiFgiieixy | érN(\R[tﬂaﬂh]lérN(\R[rﬁdSrro]a)(Rbmm] garboxy, alkoxyep@ioh}!,

-N(Bkerrl):- ; r N er i
REeBll-pr] ﬁaﬁfigﬁ{&é%&?gp%%%og%ﬁyp}(){]g[ag&l{aﬁng:g%%), or lar’a!ky! {optionally
R[err] WRPEQW[]V)'@Q\IRP‘G’P ,a]'y)l N(VR[‘E‘IVI’ ?lyqr{{yeprra]kyl amino, dialkylamino, monoalkylamino,
R[ er r] Qﬁ(&»[ akéﬂy@%em] ammE%{aewnl,r Ridab AikIRRih6daBnGK ol dialkylaminocarbonyly; R2
')f(;’ RL g err], -Rlerr]-SRerr], 30
R[err] 'Sh il a@f(yb)ad-*eﬁé rra]ky apéé(r pale: R[err] N(R[err])R[err]
-Rerr]- SR[err] C(Rerr])(N(R[err])Rerr])C(OOR err],
-Rlerr]-S-Rerr]-N(Rlerr])C(OORerr], -Rerr]-S
Rlerr]-N(Rlerr])(O Rerr],
-Rerr]-S-S-Rerr]-C(Rerr])(N(Rerr])Rlerr] ) C(OOR err].
-Rlerr]-SC(ON(Rerr])Rerr], -Rerr]-SC(SYN(Rerr])Rerr],
-Rlerr]-S(ORerr], -Rerr]-S(0)[err]Rerr], Rerr]-S(OORerr],
-Rerr]-S(Oferr]ORerr], -Rerr]-S(0)[err]N(Rlerr])Rerr],
-Rerr]-S(O(NRerr])Rerr]; or Rerr] is aryl (optionally substituted by
one or nore substituents selected fromthe group consisting of
al kyl , hal o,_ hal oal kyl, hal oal koxy, 35 -OR[err], -SRerr],

-N(Rlerr])Rerr], -C(OORerr], -C(ON(Rerr])Rerr], -S(0)[err]OR[err] and

-OP(O (ORjerr])[err]) or Rerr] is aralkyl WO 98/ 07723
PCT/ EP97/ 04444

- 16- (optionally substituted by one or nore substituents sel ected
fromthe group consisting of alkyl, hal o, hal oal kyl , hal oal koxy,
-OR[err] -SKRerr], -N(Rerr])Rerr], -COORerr] -C(ONRerr])Rerr],
-S(0)[err]OR[err] and -OP(O (OR[err]); or Rerr] is heterocyclyl
(optionally substituted by one or nore substituents sel ected from

the group consisting of al kyl, halo, haloal kyl, hal oal koxy, aral kyl,

-Rerr], -COORerr], 5 -N(R[err])Rerr], -CCONRerr])Rerr],
-S(O[err]ORlerr] and -OP(O (OR[err]); or Rerr] is heterocyclylalkyl

(where the het erocyclyl radical is optionally substituted by one or
nore substituents selected fromthe group consisting of alkyl, halo,
hal oal kyl , hal oal koxy, aral kyl, -OR[err], -SRerr], -C(OORerr],

-N(R[err])Rerr], -C(ONRerr])Rerr]), -S(Of[err]ORerr] and
-OP(O(OR[err]); or Rerr] is adamantyl (optionally substituted by al kyl,
hal o, hal oal kyl, hal oal koxy, -OR[err], -SRerr], -C(OORerr],

1 A~



15 nmonoal kyl am nocar bonyl, or dial kyl am nocar bonyl), or aral kyl

(optionally substltuted by halo al kyl, aryl, hydroxy, alko

ar al kyl , ani §8,%8 kyl am no, nonoalkylantq& car boxy, %m*“4
alkoxycarbonyl anlnocarbonyl nonoal kyl am nocar bonyl , or
dialkylaninocarbonyl); Rlerr] is a strai ght or branched al kyl ene

chain; Rerr] is alkyl, aryl (optionggddmeNdHeme £d by hal o, al kyl,
hydr oxy, al koxy, aral koxy, am no, dial kyl am no, nonoal kyl am no, carboxy,

al koxycar bonyl , 20 am nocar bonyl, nonoal kyl am nocar bonyl, or

di-al kyl am nocar bonyl ), or aral kyl (optionally substituted by hal o,
al kyl, aryl, hydroxy, al koxy, aralkyl, am no, dialkylam no, nnnoalkylanino,
car boxy. al kox cagbonyl anlnocarbonylR‘nonoalkylanlnocarbonyl

dlalkylanlnocarbo i hydro@ehs\?} r aral kyl ;
and X is hale 98/9-77283
PCT/EP97/04444 N ICN SCHEME

1 [err] WO 98/ 07723
PCT/ EP97104444 X oH - 18'
REACTI ON SCHEME 1 continued [err]

(A) (8) (¢

RS
HLCS N 0
3
: I S
- v - e —— | (g
%\ N 13
N
U_, QJ
P
(D) H
S/N ()
R GR”
N
QG 7
0
I R
H3”5 N 0
o TS
2 [ (F)
N, :
NOz R
0
v
g5~ T></\\°R”
59 R?
NZ R! RS
0 N 0
~
4 (f] - R! — \( (H
N~ ;
N
~ NC %2 R
gnr 0
v
[ n S -



Compounds of fornulae (A), (B), (D), and (G are commercially available

for exanple, fromAl drich Chem cal Co., or Sigma Chem ca

Bi onedi ca 9877238y be prepar ed accordi ng to methods Kﬁ%ﬂﬂmﬁgbﬁﬁose
skilled in the art. 5 In genenal, conmpounds of fornula (la) were
prepared by first treating a conpound of formula (A) in an aprotic

solvent, for exanple, acetonitrile, at tenperatures from about -10[err]C to
about 10[err]C, preferably at REBGTION)BEHEME, 1 dontibded presence of a base,

preferably cesium carbonate. wi th an equi nol ar anmount of a conpound
of fornmula (B). The resulting reaction mxture was stirred at anbi ent.
tenperature for about 12 to @gbout 16 hours preferably for about 16 hours.
10 A conpound of fornmula (Cx» isof romthe reaction mxture
by standard isolati-oh—s |qu S ch vaeuo renoval of sol vent
and chromat ogr aphy. The ormula (C) in an aprotic

sol vent, preferably acetoni il e, fenpeRatures from about

-10[err]C to about 10[err]C, preferab_yN ut Oferr]C, was treated with
an equi nol ar amount of a conpo nd fornula (D) in the presence of a
base, preferably cesium 1 5 carbonat®. The resulting mxture was all owed
to warmto anbient tenperature and stirred for about 1 hour to about

4 hours, preferably for about 2 hours. A conpound of fornmula (E) was
then isolated fromthe reaction m xture by standard isol ation techniques,

such as evaporation of 't he sol vents. R* The conmpound of
formula (E) in a protic sol vex r al kanol such as 20

preferabiy'at about Of[err] C, “W thenN Z\ Lreade
agent, such as potassi um alsulflte KHSQ err] R'in water. The
Nstirrgd/ﬁ r ut 1 2 hours to about 16

resul ti ng reaction mixture wa

hours, preferably for about ) 98/ 07723
PCT/ EPO7/ 04444 R’ -19-
1 5 hour S, o enés (t)fefrrperl (B) (B? angq&{ arg comme clljalls avésnlaBIQ QN example,

concentr at ed a clinpou ract e
from Aldrich Chemica! Co., or Sigma Chemical Co., or ICN Biomedicals, or may be prepared

according to methods known to those skilled in the art.

5 In general, compounds of formula (la} were prepared by first treating a compound of
formula {A) in an aprotic solvent, for example, acetonitrile, at temperatures from about -10°C to
about 10°C, preferably at about 0°C, in the presence of a base, preferably cesium carbonate,
with an equimoiar amount of a compound of formula {B}). The resulting reaction mixture was
stirred at ambient temperature for about 12 to about 18 hours, preferably for about 16 hours.

10 A compound of farmula {C) was then isolated from the reaction mixture by standard isolation
techniques, such as /n vacuo removal of solvent and chromatagraphy.

The compound of formula (C) in an aprotic solvent, preferably acetonitrile, at
temperatures from about -10°C to about 10°C, preferably at about 0°C, was treated with an
equimolar amount of a compound of formuia (D) in the presence of a base, preferably cesium

15 carbonate. The resulting mixture was allowed to warm to ambient temperature and surred for
abou?1 hour to about 4 hours, preferably for about 2 hours. A compound of formuta (E) was
then isolated from the reaction mixture by standard isolation techniques, such as evaporation of
the solvents.

The compound of formula (E} in a protic solvent, preferably a lower alkanol such as

20 methénol, at temperatures from about -10°C to about 10°C, preferably at about 0°C, was then
treated with a strong oxidizing agent, such as potassium metabisulfite (KHSOg) in water. The

resulting reaction mixture was stirred for about 12 hours to about 16 hours, preferably for about



with an aprotic organic solvent, such as nethylene chloride. A conpound of
formul a (F)W%vgﬁ i sol ated from the organic | ayer by st apd—m;ﬂgmﬁ%gatl on
t echni ques, S evaporation of the ;4 solvents. 5

conpound of forrmula (F) in an aprotic solvent, preferably acetonitri I e at
tenperatures fromabout -10[err]C to about 10[err]C preferably at about

Oferr]C, wWaholFscat &elbidht @mpBrature. ThE AeHcHB] ﬁqfxt@@'[wmenQBn&nﬁQﬁQ%HBQxQ;cted
formula (G in the presence of a base, Freferabl cesi um car bonat e.

The resul tYHPTRAT YAME RPFE: T8 aS(PRPUErer BYores. & sRmroynt 81 fpdute 1) Wesur
pr ef er abl ysolated frofhahe alpanit idyebbysautad .isoftio® tgratiades)kudrodsrruagodatin ¥oGe

i sol ated fs&gggt he reaction m xture by 10 standard isol ation techni ques,
such as evaporation of the solvents and chromat ography. The
conpound of forfiralcampehnd of farmuix (Rl a ppratigeelegnt nirsierdblyeacetdngrieabt sol vent ,
such as  temperdiGie 3 BRI L RIBC moam@we&mraw am)mro% v@a%'tﬂeaw%%%aﬁ

10% hydrochloric acid, was treated a reducl n% agent, such
granul ar 2FHiEOBRf a'F??'df?‘dﬁérﬁ”ﬁ'éﬂW&‘ﬂPmﬂ”BH’ad@ ‘Bdﬁe PTERRNCE 04 @ thismh P'efe'ab’Yrﬁei'P{’J‘r e

was heat edarﬁ@vﬁatélb(ltblé rélsQItﬁ'g RéHc@6n Hox1ake0nbs skirla@Uér, 15)ﬁﬁfu@efsatb|a)50utof h&ROprefedshiy

m nut es. bou er d err P r ab at _abou
70[err] C. h%’%%]% ' ue%s vvere apora? ﬁwms{g%"ﬁ%'s]mat“’d "‘%’82" %5’”6{8'?‘81'?: Y
sol uti®n msdwémqiaallonze@nlwea sweialas bmrattsmohtmmmsmbhcmdnmaﬁw The
compound of f O leBrmoddnd' B0l 1SR b FEHLd SAILRE Mi&RRS AR LIAE Psﬁafh as
standard i sol ation techni ques, such as extraction wth an or

sol vent aﬁﬁra@vg{ﬁ(y{rm 1254 aﬁfaqymswa@;éﬁperal acid, such as 10% WH@C@QW@@(#}(}N@# treated

forml a (w.mvsa&dumgla@rﬁsakwed gl‘eﬁhuﬁr Ligver mairdfg%wauadmnet:ﬁrca#%b( ghdaielion 20
at tenperatures froma C to about pref er ably_ at about

Oerr]C, ANgUiheas 'ée?uﬂ {)ﬁﬁb"”‘ o MEEIest P GROWhels h°t“|‘re95"'§l?f’[¥r 98 BRPUNSPFMIRYSEF s al
aci d yas, apsefsorahy shydr GaITICopreferanly éht abddie 70€actTihevolatiles werd Xtdpbtatiashd the
seal ed an ' f e

From o resBiohg Ut R Bh B heTfiBLER by s YRR Lk s PAPlodl R L BEnL, THEG
hours. Théomegid drioTmuld (¥ evaqdilen isolated é@ﬁt@ﬁtrﬁwe@l Wﬁdreapvmﬁwards'eplvm

such as etfBhiquisuaseektaRrid & ith QRCREANIAS RN sVaBoratidleoiXPe solvEul tiNg
precipitate was then dissolved in a | ower al kanol, preferabl y et hanol, and

the resul ting TMecomeyk 9'dRATMAR (L gtsdhet dsaystin 2 e ripes's fretarii ethanol

10[ erz¢ C, apreefperadnrle.yfrbm aiaoutw@k:enbra}:&,n BITL, (phederably @a bt 0°C, andMhehesulting
anhydr ous Shd t u ut elerably
for” about sSIHEMNy %) et s)a ré%éd %ﬁtﬂl‘a m?heEQ: Qﬁ& §1§sx tpg?ng%B Lyc?-rgc g ac?ds r%at%ééﬁ oo

t enper at ufeguter \wea w@atanarm\em to warm tq @n@errta@rmp@atucﬁ a@wtpei@@pévm? @tom
preferabl yndQ B30UEs ROIRUE 1 £nolQl paRsty for BBML 1t6Q10%t¥3Ufhe2rem16F\$mxt%pe was

preferably for about 2 hours. The reaction m xture was cooled and th

sol vents WeP@Etrated and g olar spluent- RIEARFIRIIWET 2445 R IME ForssRRs 'i"g‘bﬁ'at ége
from 2he rearing@recifitatelwes thgn fisabided th a lower alk&l, @réferablly @Chunbl) dRS theSraSltims
filtrati Ogbl eva@ag g‘cgélgcptooafbmt.spel 0%% ealgtoét’ 10a°r&d Halflrrlalgl attlfo%l;.] b¥ and th n treat d
preparative oundg bro {J rme
further bevitrashyerdubymimieiafeashbet abQBf 5 "ﬂé&%ﬁrﬂ%ﬁ@dmi 70 (vEnutest Pfeﬁerabletfmeﬁlbout
Synt hesi s 101Q8dks. Yab rea@uorpmm’w%' delied aﬁ@ﬁmw% f2bpbREURY Fom about afitRent

where X is bromo or chloro and Rerr] is alkyl or optionally substituted
aral kyl aseTER&E#}pIEQpLout 100 %M*"‘awyt‘ﬂéb%ﬁrﬁ%Fyf‘ﬁFb?%e‘ h%é‘h??% 2R84y epar e
conposnds padterholly AdH abo(1 2hoUMse MBie Medckien mixture was cooled aMDHABIANRARSwere

PCT/ EP97/ 04444 d. d of for {t m th ti t tandard - 20-
ni trogen &TIAE + AEO5PSH f SA™Y'E 8l 1as ispRted Ty 8 R3AVOB M S RN
substi t ut egiagpaldcphiques, such as filtration, Al érerr #ianiof dheysoltents. ewrpaifitdvorofy f or mul a
(la) may fLubhete hpéreated with an ortho-nitro- hal oar omati c,
preferably with an ortho-nitro-fluoroaromatic, such as

ortho-nitrofl ua-lhélﬁ’éﬁ‘f@‘l‘f?s gf fermula {la) so formed may further be treated by the method

35 destribed in Martat, A., et al., Synthesis {1887), Vol. 5, p. 515, with a compound of formula

may

XR® where X is bromo or chioro and R® is alky! or optionally substituted aralkyl as described

above in the Summary of the Invention to prepare compounds of formula (la} wherein the



the presence of a strong base. such as sodium hydride, to produce conpounds
of formula (la) 5 wherein the nitrogen at the 5-position is substituted
by a nit rWOB8P7723r oup, such as 2-nitrophenyl. Reduct PCEEFRTMat i on
of the nitro-aryl group can then be cart?0ed out by first reducing the nitro
group to the corresponding am no group by treati ng the conpound with

SnCl[err]. as described _in Bel | any et al.,. Tetrahedron Letters

(1984), Vyprgepgomyat R g pWH@"H%%i?FWi“H’d bé{rﬁ"?{b"' °p"°“a'EYo?\‘66‘f}HEfd@éﬂ"Yt’ hen be
de- am nat ed bymta.rrﬂawmghé Iaemﬁmma@und:rmrta hlapmay aireheF Be @ragdl Mathi didorid-nitro-

t h t - but t |
Fonper at (TSESPPSALEBD it S gufe Ao aRpBHsTATE: 51 ab Ao Pgplrabhtrges
about 65frerar@nts eta Boyhebaskl $uch agtsodibm,hydrideOrgpro@bentonrbBidl) of formula (iMol .
42, B B%Qr)mn the nitrogen at the 5- Rﬂ t‘io%rng]@tt.lﬁs\'sﬁ.lté(d b\} Q%Ftt%aéjylcgroxs;{ﬁ@é :Fugr’%shenyl

resultlng sol uti on above wt dr ous ammon resu
sol ut i onPeAFtiR de-ARinaEen |f the %."q:wb@avmc@f them Be Fa5rindiPy INHjrat reparp e e it
afC]E ﬁ{_{;ﬂ NE feug t<5the W@W%g@muﬁ@b@b By (reatinghas Qbr?\pﬂn@lr\&ﬂth IB«S%I as descnbedRu[n |

or nu a erelrn err
is -C( NH%O[%& h ‘oft Zc TﬂFﬁ'fﬁ(’Fﬁ”dﬁ[”éfsr‘ Toesl, lrgauee%?g he repYiERA IO

COr r espoaathpandcan aha@ oo artiBaten by teatingd the coBpb@id wBh b ksdndsl@sRambatngbove

for ion ounds
of f100 f%e::?ml)%ngg -b% yﬂlg{@% Q%%mc S Ivenh[such ]as DMF ap e era&rres fr]o Cgﬁf'al ns a
20 - g abqut)IY°Er ple QjF*&‘upT 2houp 85T Geeorer M. Fgr eflﬂﬁ YwhRex €hemcH9RpBr 1)
and R erx,L. 49, pngepgndent |y al kyl . optionally substituted aryl or
optionally substituted aral k%o‘% rra be drorﬁo?/zed under acidic
condi tions t o AYPERHYEY-JBHBFLA ean’ e e P HINNIATOT BIRN ARSI BPHYProuRagtpgnia,
Rlerr], HBecesditiag sd%t&i’nl‘r]\axCBe‘ltredtétSwah a compoGay SXOKY f@maLaPNH,OR® to afford the I N
addi on, l.a) err], Rlerr], Rerr], Rerr] or
R er {ré] o a%g gqoﬁnﬁ’llag em R(Z 'S C{Wﬂﬁ\[tﬁ d%{ar eated with the appropri ate
al kyl ati ng ag@qmopmdsaﬁfffemla He\ m’wwe@ Bam@iNgNH, or -CINEWHIRTITe of oducedul a
(1a) Vmefr@m%@'bfa]resd%ﬁw@ﬁ% ar'B[&H und3lif falslmi@F miZhRdr lah 1R e &rBSd above for
-N(R[err]%ﬂl?igerr or - ORerr] where each R8 and R9 is
i ndepend& ?”'1‘??(??6%{&‘1’3 - kyI optionally substituted aryl or optionally
substitut ed anmbé&difion, compounds of formulal (fa) athdietn RN RECRMFOIWRSE coftafneramul a (1 a)
whergin rrLes rr Bl gnt.ai ns OR[err] 30
grou%(5 V\hg@ 'ﬂ% )RB[gmusJ ?’f ngé@r?a R'l[’ VJhe e’[acoﬁal H/Eshsb'g?epe" E6 %% or
opti onal onmwbstwt!smwdd arrvabkgntlonaﬂv substtmyd b@lkamnmtl@mvurub\@pd stean@adiy
am dat i 0@0&&6’@4 ttb%'?:.SRaneOanQdJrh&J”'@f RO §vESRANGH R RC O RUNES 446 contains o f OF MUl @
(la) where R1, contains a -C(ON(R[err])Rlerr] group where
R8 and RG¥EPE group. | ndependent |y hydrogen, alkyl, optionally substituted
aryl or opti onabbyitistksmpbuidadt asradulayia) where R, R3, R4 R3S or B rpexding an @midoor nul a
(la), befurther ea vvltht PRL.o
pref eggmg”“ﬁcﬁaa chfec"i'relddeIt o f"l’f"?h'ﬁ ol {%Em%ag}en R a%?%n’aencﬁ"asmﬁgmgr an
equi val enpmpo@dylcélfgrmula (ta) W"C?OQTBbLﬁ’?dg o‘T qrh’é contaEat- Nﬁ)mrﬁiﬁﬁ)m@@”rﬁhqrs

- C(NH) NC )L &Y B[:@ﬁg ls 1Weﬁdﬂ|?'hwrob§w kg Qgﬁ:f?\all\amfﬁ{lmted ary! or ogf%daﬂpal ly
substituted aryl or optionally subStitutéed aralkyl. Alternatively,
conpound$ubftituted aralkyl. WD 98/ 07723
PCT/ EP97/ 04444n addmon compounds of formula {la) wherein R', R3 R% RS or R6 contains a -C(OYORE-
feg[“ Vél e%t a ma‘%//re Fﬁ ég p\/eJrogE)eerw %lnbg‘gpetgm dfsutbﬁtatugnve or O&'O\/\ﬁ y su |i?truted] !slr<y|

- C( NH) N( H)a@(t@) ©Rdeted undérastandRfdearnifiation @e@mmsbedorabm@orrnspondmg comeol&QMr y
of the Inyenhl AL where B!, 83, /%, RS of kY S’Jn'?é%%é y%&sméﬁ%wgmgsmme ROLABEBak ! 2)
may be further treated W t'h conpounds formul a
R er r] - S(wependently mveragen- elkvluearenaly sybstivited aryl Qesenaeduasititebasifitnary of
the I nvention,cddpdunds of forrﬁ@lh@-ﬂ'a) &al '!S@mrtheSﬂﬁﬁe&&nﬂ"ﬁﬁ@éﬂ;ﬁmiam&ﬁ hdlige, at

anmbi ent tenberature to afford conpound t h . . .
%g pre erably acid chloride, or wgh th n? propnata acnd angydnde or an equivalent, to yield

4

compounds of the invention wherein R2 is -C(NHIN{H)C{O)R8 where R® is hydrogen, alkyl,

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



invention where RZ is C(NHN(H) S(O)[err]Rerr].

Al ternatively, ounds of fornula (la) may be further treatygq

appropri at &998/077%) N-Rerr]-substituted ghenyl carbamate in a pm‘[‘l‘ﬁ/ﬂtﬂﬁ'
sol vent, preferably nethyl ene chloride, af anbient 10 tenperature, for
about 6 to 24 hours, preferably for about 12 hours, to afford conpounds of

the be\?Q{:O)qnaWhgr & ﬁ'EJt]ad \N?th cgﬂyhbow &ﬂ)l&:(d@ BK fle Rle n'frllents to yceld B.

Preparation o ounds of Fornul g (I %‘ ounds of
fornul a (IcPEPOUNYS %hwyﬁrersonowhqrerﬂmﬁ :9'(' NHIGIR i Hvnare B 'N(’Fﬁc"be“z[’%?"ne]'“
and g[ err lthe SU,Smaa;@f Betikvention. and Rerr] is - C( NH) NH[ err]. These conpounds
may be prepared as i]Jlustrated i e ct on _Sche
wherein Rerr] Alﬁrréq_t}_v]ely E@r‘g??l.]nds ?\]Jl% (%ﬁ may]%e fﬁ\éﬁ gﬁea eg comﬁoungeotzthe
defi ned abiowaid BI'-S(O),-imiRezaie M(buareS&Hesres desczhed X the Shramrv of the Invelydn, in a
98/ 07723

¥

PCT/ EP97/ B8F4
2 [err] invention where R? MEC BRI @) ,R

PCT/ EP97/ 04444 Alternatrvely compounds of formula {la) may be further treated with an appréptiately
REACTI ON SCHg cont i nued

-subsmuted phenylcarba ate 1]n a polar solvent, pretferably methylene chloride, at ambient

Ziolvem such as methylene chioride it ambient temperature to afford com%_l_unds of the

ON SCHEME

10 temperature, for about 6 to 24 hours, preferably for about 12 hours, to afford compounds of the
invention where R2 is -C{NHIN(H)C{O)N(H)RS.

B. Preparation of Compounds of Formuia (lla)
Compounds of formula (lla) are compounds of formula (l1} wherein A is -N{H)-; 2' and Z?2
are both -O-; and R? is -C(NH)NH,. These compounds may be prepared as illustrated in the
15  following Reaction Scheme 2 wherein R', R3, R%, RS, RS, R7 and R'? are as defined above for

Reaction Scheme 1; and X is halo:



Compounds of fornulae (A), (B), (D) and (G are commercially available, for
exanpl e, fromA drich Chemcal Co., or Sigma Chemcal Co., or ICN

Bi omedi caMQ 98872%hy be prepared accordi ng to met hods KAERPT(M444hose
skilled in the art. 5 I n gener a#2- conmpounds of fornula (Ila) were
prepared by first treating a conpound of formula (A) with a conpound
of formula (G in a manner simla t ha escri bed above for the
preparation of conpounds of fornuﬁﬁkglﬁm¥$%ﬁh %ﬁpounds of formula (F) and
(G. The resulting conmpound of forrmula (K) was isolated fromthe
reaction m xture and treated mnth a conpound of formula (D) in a

manner simlaryto that ggscrlb ove for the fgo ound of forgula (O . The
10 resultlng C d of’ for ) was |soI o eactlon
m xture and then X|qued im a ffanner—=si to that escri bed above
for the conpoumds formula (E). e resulting 0. hd of fornula
(M was isolated fr,omthe reaction mxture and fhen treat d wth a

conmpound of fornula (B) ina manner S|nllar to that described above for the
conpound of Jormula (A). Th resultlng conpound of formula (N) was

i sol ated fromthe reéaction ntxturé and 1 5 then was reduced and cyclized
in a mnner simlar to that described above for a conpound of

formula (H). The resulting conmpound of forrmula (0) was then treated in a

manner simlar to that descrlbed above %or the conpound of fornula
(J). The resulting conpound ? mula (l1la) wa a s glefyom t he
reaction m xture. by standard tec hlques \ﬁﬁgtlon all the

various substituent convemsfon deser'ilbed above
formula (la) apply to the cospoumtls of fornmul anfl :
conpounds of the i nvention not specifically depicte
Reaction Schene. WO 98/ 07723 N )
PCT/ EP97/ 04444 e R*7 f7</7‘0%“ - 24-
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C. Preparati on of Conmpounds of fornula (1b) _ Conmpounds of
formula (1b)_ar ounds of fornmula (1) wherein Ais .0-; Z & 4
Z[err] are °9ggggﬂp ; and Rlerr] is -C(NHHNH err]. These conpounds may

be prepared as |IIustrated bel ow i n Rezscti on Schene 3 wherein Rerr],
Rlerr], Rerr], Rerr], Rerr], Rerr] and R err] are as descri bed above
for Reaction 5 Schene 1. and X is hal o: WO 98/ 07723

PCT/ EP97/ 04444 REACTION SCHEME 2 continued REACTI ON SCHEME
3

n@-
>\k .
/ -=(

.J"—\\

?

_-‘.5 R'

Compounds of formulae {A}, (B), (D} and (G) are commercially available, for example,
tfrom Aldrich Chemical Co., or Sigma Chemical Co., or ICN Biomedicals. or may be prepared
according to methods known to those skilled in the art.

5 In general, compounds of formula {!la} were prepared by first treating a compound of
formula (A) with a compound of formula (G) in a manner similar to that described above for the
preparation of compounds of formula {H) from compounds of formula (F) and {G). The resulting
compound of formula (K) was isolated from the reaction mixture and treated with a compound
of formula (D) in a manner similar to that described above for the compound of formula (C). The

10 resulting compound of formula {L} was isolated from the reaction mixture and then oxidized in a
manner similar to that described above for the compounds of formula (E). The resulting
compound of formula (M) was isolated from the reaction mixture and then treated with a
compound of formula {B) in 2 manner similar to that described above for the cempound of
formula (A). The resulting compound of formula (N) was isclated from the reaction mixture, and

15 then was reduced and cyclized in a manner similar to that described abave for a compound of
tormula (H). The resulting compound of formula (O} was then treated in 3 manner similar to that
described above for the compound of formula (J). The resulting compound of formula (lla) was
isolated from the reaction mixture by standard technigues.

i In addition, all the various substituent conversions described above for the compounds

20 of formula (la) apply to the compounds of formula (lla) to afford additional compounds of the

invention not specifically depicted in the foregoing Reaction Scheme.



[err] WD 98/ 07723

PCT/ EP97/ 04444 _/%?_
REACTI ON &@HENETa cont i nued [err] PCT/EPI7/04444
_ -24.
C. Preparation of Compounds of formula (ib}

Compounds of formula {ib} are compounds of formula (I} wherein A is -O-; Z' and 22 are
both -O-; and R? is -C(NHINH,. These compounds may be prepared as illustrated below in
Reaction Scheme 3 wherein R!, R3, R%, R®, RS, R7 and R'? are as described above for Reaction

5 Scheme 1; and X is halo:



Compounds of fornula (C) are prepared as described above in Reaction Schene
1. Cbnpa% formula (P) and fornula (G are comerc

avai | abl e, forqgégﬁ%le, fromAl drich Chem cal Co. or Sigﬁgﬁ@ﬁgﬁngﬁ.
Co, or may be prepared according to method®%nown to those 5 skilled in
the art. In general, the conpounds of formula (Ib) were
prepared by first generating the al kgxil i of the conpound of
formula (P) by treating the corrpound&)'é'q\/(\lllL og ss%ﬁE%%gbase, preferably
sodi um hydride, in a polar aprotigisolvent, preferably tetrahydrofuran,

from about Of er r]:€ {0 _ahouyt" anbi ent tenperaﬁ re, preferably at about

O[err]C. The resulting syl uti ontai ni ng th oxi de 10 was added

dropwi se to a conpoun fqg (©) at about, err{"C'to’ &bout 10[err]C,
rr

preferably at abdut +the reactibn nfxture was stirred for
about 30 m nutes to abaut 2 hours, preferably for about 1 hour, from
about O[err]C to about 10[err]C, preferably at aboyt O[err]C The reaction
m xture was then warned t@,anbi ent tenperature and|stirred for about 1 hour
to about 3 hours, preferably for about 2 hougs. The conpound of
formula (Q was then isolated fromthe reaction 1 5 m xkure by
conventional isolation techniques, such ™a$s3 Loy _of the vol atiles.
The conpound of formula (Q was then oxidizedito]a co d of Jornula (R
in a manner simlar to that described aho ounds of formul a
(E) in preparing conpounds of formula (F).
(R) so forned was then treated with a conpound {of 2 formula (G to
produce a compound of fornula (S) in a nmanner @ﬁgguq to that described
above 20 for compounds of formula (F) in prepap{ng oripounds of fornula
(H). The conpound of formnula (S) so formkd was then cyclized to
produce a conpound of fornula (T) in a manner simlar to t hat

descri bed above for compounds of ;fornmula (H) in preparing conpounds of
formula (J). The conpound &f fornula (T) 86 fornmed was then treated
in a manner sinmilar to that descri “\ 0 aqve for conpounds of formula
(J) in preparing (conpeuhds of foPmula (]a) IOdu,qae a 25 conmpound of

formula (1Db). | n addi®~ gh~al g vari'ous substituent

conversi ons descri bed above for the c npognﬂs R of fornula (la) apply
to the conpounds of fornmula (Ib) so florned to afford additional conpounds
of the invention not specifically deULg%?E\in,;he foregoi ng Reaction
Schene. WO 98/ 07723 SN, OF

PCT/ EP97/ 04444 R - 27-
D. Preparation of Conpounds of Fornula (11Db) Conmpounds of
formula (I1b) are conpounds of formula (Il) wherein Ais -0-; Zerr] and

Z[ err] are both -0-;ncand Rlerr] is g C(NH)NH err]. These cponpounds nay

for Reaction 5 Schene X is hal o:

NC R*

be prepared as illustrated ow in eaCt merein Rerr],
Rlerr], Rekr], Riwrrl, Rfetrll Rerr],.afd Rjerr]Jarejas be,oL‘_above
1; AN
InK
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NC R
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WD 98/ 07723

PCT/ EP97/ 04444 - 28- Ig&ISCHENE
4 [err]wo 9807723 WO 98/ 07723 PCTEFSH0dis
PCT/ EP97/ 04444 -26- - 29-
REACTI ON SCHEME 4 conti nued [err] Conmpounds of

formula (K) are prepared as descri bed above in Reaction Schene 2.

Conpounds of fornula (P) and REBAGTION SEHYENE @ ceovnwsdci al |y avail able, for
exanple, fromAldrich Chem cal Co. or Sigma Chem cal Co, or nay be
prepared according to methods known to those 5 skilled in the art. .
I n general, the conpounds ©f fornula (‘I I b) are prepared by first generating
t he al koxi de ion of t ‘orpgmA. (P) as descri bed above for
conpounds. of ftannut-a— Realcti gn Sc anghthen treating a
conpound of formula (K) wt e al Kexd 50 med to produce a
conmpound of formula (U,~ conpound %yormjl & (U is then oxidized to a

10 conpound of formula (V)'yixn a manf Yrjlar to that described above
for conpounds of formula (L) in gring conmpounds of formula (M.

The conpound of formula (V) so forned was then treated with a conpound
of fornmula (B) to produce a conpound of fornmula (W in a manner

simlar to that descri for co ds of, fornu paring
conpounds of Com p°‘1‘"3|$rrul 2 %)(\é??’ﬁem%pare as FE1oo 8 atmve F%@étm‘ éclher rrgd was
t hen cycCereaind® opfqnlﬂxut;dP)aaworm@@@wndor@mevfcmﬂmwala@x) for pxammiarfreor Alirinh | ar

t 0 t hat a%%?%lor wfg@%&)érﬁﬁheﬁ)&gowﬁ 64 ?;e?&gy%@cordm to tdhodd kR EPRhED

npound conmpound o ormul a so formed was then
treat5ed $killed imihen@t- similar to that described above for conmpounds of

fornula (O imp &rn@l%aﬁh@gompounds ePIRRURdD) Herd BEpaikdb( fidsdyederating ARYISIRoAde
conmpound of formul a

subst i t 8R! &?n%?%‘i”éﬁé’ L"é?&f'lal‘g bRy YpBve 'If’ F°T‘F1°ém86"n%ouﬁa°§g%ase iR

sodium hydride, in a polar aprotic solvent, preferably tetrahydrofuran, from about 0°C 1o about

ambient temperature, preferably at about 0°C. The resulting sotution, containing the alkoxide
10 was added dropwise to a compound of formula (C) at about 0°C to about 10°C, preferably at

about 0°C. the reaction mixture was stirred for about 30 minutes to about 2 hours, preferably

for about 1 hour, from about 0°C to about 10°C, preferably at about 0°C. The reaction

mixture was then warmed to ambient temperature and stirred for about 1 hour to about 3 hours,

preferably for about 2 hours. The compound of formula (Q) was then isolated from the reaction
15 mixture by conventional isolation technigues, such as by evaporation of the volatiles.

The compound of formula {Q) was then oxidized to a compound of formula (R} in a
manner similar to that described above for compounds of formula {E) in preparing compounds of
formula (F}. The compound of formula (R) so formed was then treated with a compound of
formula (G} to produce a compound of formula (S) in a manner similar to that described above

20 for compounds of formula {F} in preparing compounds of formula (H). The compound of formula
(S} so formed was then cyclized to produce a compound of formula (T) in a manner similar to
that descnbed above for compounds of formula (H) in preparing compounds of formula (J). The
compound of farmula (T) so formed was then treated in a manner similar to that described
above for compounds of formula {J) in preparing compounds of formula (la) to produce a

25 compound of formula (Ib).

. In addition, all the various substituent conversions described above for the compounds

of formula (laj apply to the compounds of formula {lb} so formed to afford additional compounds

of the invention not specifically depicted in the foregoing Reaction Scheme.



20 of fornula (la) apply to the conpounds of forrmula (lI1b) so forned to
afford addl*bﬁgl%{n conpounds of the invention not speci fpicGairoyo4444
depicted in 3Peg0|ng Reacti on Schene. In addition, all
conpounds of the invention that exist in f4%ee base formor free aC|d form
may be converted to their pharmaceutically acceptable salts by treatnent
with the approptia nor gani.c or o nic acid, or by the appropriate
i norganic Bt or EWF@"B%§EC°§QWFg ¥ 'ﬁéﬂg compounds of the invention can
al so be convert Edmbouddset fforerilddis bark ompounds ®f tidrenufar @k whaereth A v 1@-; 2' and Zfr
to another ,3qjotn Ry %Rﬂg%;mpn t@rhm%%,pgtméy,qwaé replielas if)sddiG GOGHTif 2!
arts. Pe%l c prggaratlons and exanples are
provi ded aBeastignSakerne 3 ydwrein R (R IRE. R, Rplaa‘é:ﬁl e @p despsibpchokaveifomfeaghien
are notg i NEgARN .ahad IsiHgld:ati on on the scope of the invention.
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PREPARATI ON 1 Compounds of fornmula (C), fornula
(N and formula (W A. To

2-met hyl t hi o- 4, 6-di chl oro-5-nitropyrimdine, a conpound of fornula (A,
(5.0 g, 20.8 nmmol ) in 200 nL acetonitrile at O[err] C was added cesi um
carbonate (8.82 g, 5 27.1 mol) followed by the addition of

3- (di nmet hyl am nocar bonyl ) phenol (3.44 g, 20.8 mmol), a conpound of
formula (B), and the reaction m xture was stirred for 16 hours. The

vol atiles were evaporated and the residue chromatographed on silica
gel (CHerr]C[err]/ethyl acetate, 7:12) to afford 6.3 g (83%yield
of 2-nmethylthio-4-chloro-5-nitro-6-(3-

(di met hyl am nocar bonyl ) phenoxy) pyri m di ne, a conpound of formula (C). 10
B. In a simlar manner, the follow ng conpounds of fornula (C) are made:
2 met hyl t hi o- 4- chl or o- 5- nitro-6- (3- (di et hyl am nocar bonyl ) phenoxy) pyri m di ne

2-nethy|th|o-4-ch|oro-5-n|tro-6-(5-nethyl-3-(d|nethylanlnocarbonyl)phenoxy)
pyri m di ne;

2-met hyl t hi o-4-chl oro-5-nitro-6-(5-trifluoromnethyl -3-(di met hyl am nocar bonyl
) phenoxy) pyri m di ne;

2- met hyl t hi 0- 4-chl or 0o-5-ni tro- 6- (5- net hoxy- 3- (di net hyl am nocar bonyl ) phenoxy
)pyrimdine, 15

2-met hyl t hi o- 4- chl oro-5-ni tro-6-(5-carboxy- 3-(di met hyl am nocar bonyl ) phenoxy
) pyri m di ne;

2-met hyl t hi o- 4- chl or 0- 5-ni tro- 6- (5- et hoxycar bonyl - 3- et hyl phenoxy) pyri m di n
€,

2-met hyl t hi o- 4- chl oro-5-ni tro-6-(5-di met hyl am no- 3- (i m dazol i n-2-yl ) phenoxy
) pyri m di ne; 2-met hyl t hi 0-4-chl oro-5-nitro-6-(

5- (di met hyl am nocar bonyl ) net hyl - 3- (i m dazol - 2-yl)
phenoxy) pyri m di ne; 20

2-met hyl t hi o- 4-chl oro-5-ni tro-6-f5-(di net hyl am noet hyl - 3- (di net hyl am nocar b

onyl ) - phenoxy) pyri m di ne; and
2-met hyl t hi o- 4-chl oro-5-ni tro-6-(5-(2-ethoxycarbonyl et hyl)-3-(tetrahydropyr
i mdin- 2-yl ) phenoxy) pyri m di ne. C. In a

simlar manner, 2-methyl sul fonyl -4-(ethoxycarbonyl net hyl)am no-5-nitro-6-
25 (2- benzyl oxy- 5- cyanophenoxy) pyri m di ne, a conpound of formula (M,
prepared as descri bed below in Preparation 4, is treated with

3- (di net hyl am nocar bonyl ) phenol, a conpound of fornula (B) to afford
2- (3- di met hyl anmi nocar bonyl phenoxy) - 4- (et hoxycar bonyl net hyl ) am no- 5-ni tro- 6-
(2-



benzyl oxy- 5- cyanophenoxy) pyri m di ne, a conpound of formula (N).

D. In a simlar manner, the follow ng conpounds of fornula (N) are nade:

30 WO 98/07723 PCT/EP97/04444

2- ( 3- net hyl phenoxy) - 4- (et hoxycar bonyl nmetdsyl ) am no- 5- ni tr o- 6- ( 2- met hoxy-

5- cyanophenoxy) pyri m di ne;

2- (3-chl or o- 5- net hoxyphenoxy) - 4- (et hoxycar bonyl net hyl ) am no-5-nitro-

6- (2- et hoxy- 5- cyanophenoxy) pyri m BEAGTION SCHEME 4

2-(4-trifluoronethyl phenoxy) - 4- (et hoxycar bonyl met hyl ) am no- 5-ni tro- 6-( 3- et

hoxy- 35 5- cyanophenoxy)pyrinidine .

2- (3, 5-dinitroph noxy (ethoxycarbonylnethyl)anlno 5-nitro-6-(3-ethoxy-

5- cyanophenoxy)gi;;jr’ WO 98ﬁ07723

PCT/ EP97/ 04444 HO -31-

2-(3-guanidino- %y) 4- {ethoxycéBEﬁH\Pﬁethyi)anlno 5-nitro-6-(2-

phenoxy- 5 cyanophenoxy) pyr|M1d|he

2- ( 3-ur ei dophenoxy) - 4- (ethbxycarbonylnethyl)anlno 5-ni tro-6-(3-phenoxy-

5- cyanophenoxy) pyri m di p €

2-(3-(2-chl oroethyl) -5- nethylphenoxy) 4- (et hoxycar bonyl met hyl ) am no-5-nitro
6- (2- chl or o- 5- cyanophenoxy) pyrijm di ne;

2 (3-di net hyl am nocar bonyl phenoxy) - 4- (et hoxycar bonyl et hyl ) am no-5-ni tro-

6- (3-brono-5- cyanophenoxy)pyrlnldlne* 2-

(4- et hoxycar bonyl phenoxy) - 4- ( et hoxy carpQRy M A®- 5- ni t ro- 6- (

2-nmet hyl - 10 5- cyanophenox | md ne | 2- (3 (1

-met hyl i m dazol - 2-yl ) phenoxy) - 4- (et ho . thl)anlno B-nitro-6-(2-ne
t hyl - 5-cyanophenoxy)py%qnidlne;

2- ( 3-di net hyl am nophenoxy) - 4- (ethoxycarbonylneth%%%gﬂlno 5-nitro-6-(3-nethy

| - 4- cyanophenoxy) pyrimdine;, 1 5 ; £3 (1

-nmet hyl i m dazol i n-2-yl ) phenoxy- 4- (ethoxycarbony1net yl)am no-5-nitro-6-(2-n
itro- 5- cyanophenoxy) pyri m di ne;
2-(3-t-butoxycarbony|phenoxy) 4- (et hoxycar bonyl net hyl )am no-5-nitro-6-(3-n
tro- 4- cyano henoxy)pyr|n1Q|ne 2-(3-(I

-nmet hyl i m dazol i n-2-yl ) ph
6- ( 2- car Boxy- B--cyamoptreno 0 2~ (3-(1

-nmet hyl i m dazol i n-2-yl) phe a- xycar bonyl met hyl ) am no-5-nitro-
6- ( 3- car boxy- 4- cyanophend%y)pyrlnldl e; | 2-(3-(1
-nethyllnldazolln 2- yI)phenoxy) 4- (el rbonyl met hyl ) am no-5-nitro-
6- (2-t - but oxycar bonyl - 5- cyanophenoxypsgy¥ jm di ne; -

: hZXwéafbonylnethyl)anlno 5-nitro- 20
in

R R‘ Ql
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25 2-(3-(1

-methylim da&glgls{?,%z,yl ) phenoxy) - 4- (et hoxycar bonyl met hyl ) am no mﬁgr‘n@4444

6- (3-t - but oxycarbonyl - 4- cyanophenoxy) pyri m_di ne; 2-(3-(1

-met hyl i m dazol i n- 2-yl ) phenoxy) - 4- (et hoxyc: bonyl met hyl ) am no-5-nitro-

6- ( 2- am nocar bonyl - 5- cyanophenoxy) pyri m di ne; 2-(3-(1

-met hyl i m dazol i n- 2-yl ) phenoxy) - Eﬁetﬂw EREMRWIMBLIE ) am no- 5-nitro- 30
6- ( 3- am nocar bonyl - 4- cyanophenoxy) pyrim |ne; o (3-(1

- et hyl i m dazol i n-2-yl') phenoxy) - 4- (et hoxycar bonyl net hyl ) am no- 5-ni tro-

6- ( 2- di met hyl am no- 5- cyanophenoxy) pyr| m di ne; ;2-(3-(1

-nmet hyl i m dazol i n- 2-yl ) phenoxy):4 pnyl R t‘hyI )am no-5-nitro-

6- ( 3-di met byl am,na- 4-cyanpphg 2-(3-(1
-rrethyllmdazolln 2-yl) phenox S hyl)arﬁnoS ni tro-

6- ( 2- di met hyl am no- 5- cyanophengxy) pyti m ; Y 2-(3-(1

-met hyl i m dazol i n- 2-yl ) phenoxy) «4- (edhoxycar bonyl nmet hyl ) am no-5-ni tro-

WD 98/ 07723 o
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6- ( 3- di net hyl am no- 4- cyanophenox 3 pyri m di ne;

-met hyl i mi dazol i R2PRSHPES I8 ARsTye- B anei RigRasecthps: 4“6"’@“(’2“?(\@& 'ﬁo'3€’9°‘5’” Scheme 2.
cyanophenoxggrgyduing: 8f foeinula (P) and2fo(r3ulé (8) are commercially available, for example, from Aldrich
;);r?;[ Pnylj: nmedawzm Iaﬁlfz él %%mar& ca?' an%rnr%a\?bgb;[eggreg aécort?ng to Xwet%ogyf?n nhteont%XQQ
- met hyl Bm dekiligd imthe- a]t ) phenoxy) - 4- am no- 5- ni tr o- 6- ( 3- met hoxy- 5-
CyanOphenOXy) pyr fnrazeqbljg? the compoungs G?‘fo('mgﬂa {lb) are prepared by first generatmg the atkoxide
-net hyl i mi dazol i n-2-yl ) phenoxy) - 4- am no-5-ni t r o- 6- el h hoxy- 5- cyanophenoxy)
pyri m di ne; ion of the cg_rr(pgy(\qj of formulia {P) as described above for compounds of formu!a (C}in

- et hylhl M dRezetidNseheyrle) SHEEIROX Yrparthgad Tt diBpdamB ot FdmBra((Ry WRE RXdtkdxide so formed to
cyanophenox rim

2- (3-di net ?’g er?o%"&?“r%‘ﬁ?lc’f)g"éw&)?y‘w 4T FABRPE N of fEmyaty! isHBRL R hophen
oxy) pynrniom diomgiound of formula (V) in 3 manner similar to that described above for compounds of formula
2- (13- di met h(ﬂ WBr Qxﬂ{’q QQ%L%%@XM%U& M nﬁ\eéompgrr%'cﬁ fgrmula (V) so formed was then
2- chl or o- 5- cyanophenoxy) pyri m di ne;

2-(3- di met hiytassd W 2raserRpLRh BhERYYIz 48)ei RTeduse Bicoreoend of-TBrreD (WL ioyaamaIeenox
y) pyri m di Ngmilar to that described above for compounds of formula (M) in preparmg compounds of

)2(y§ F?;y?: &eélhfyl ma r(]rg)ca'\[h Onym&ﬁggg%(x)rmulaq{m SO formrzaldtvca% 1 erg cychzed t\é producganopheno

2- ( 3- dinget t‘r;dnamuncmoafdmmal (Ehenosoghnet samilan o Hranddscabed-ab2verht kyinp Surely ah dghreizo

Xy) pyrim di rﬂﬁm e?armg compounds of formuia (O). The compound of f rmula ( ) so formed was then
2- (3-di et hyl ani nocarbonyl phenoxy) - 4- am no-5-nitro-6 f yl - 4-cyanopheno
xy) pyr i m di{reated in @ manner similar to that described above for compounds of formula (O) in preparing

2)(3 di mét had s BuURES 8 ek RINE RO ¥dkude & BbMBaurmNYf il {18y, i t 1 0- 5- cyanophenox
y) pyri m di ne:

2- (3- di met hyl ani BREMBBnY| PREADXY) SRS HHPHFOBYSTT P Podas S osd fPPY S toh 178, SATRSHBT D x

y) pyri réodi n&f formula (la} apply to the compounds of formula (llb) so formed to atford additionat
ﬁe( 3- guani diNERNEAOKY he FrATiSP RS d¥elififa§ depicfal P RV rorybXG RBRRGAXEKARY. | m di
2- ( 3- guani di nophrasgition4alhedrpreusds pt the-mepBors thebexist-in freg aprspRen ok Ep e Aerd

ne; 20 may be converted to their pharmaceutlcany acceptable salts by treatment Wlth the appropriate
2- (3-guani di nophenoxy -am no-5-nitro-6-(2-t-butoxycar bonsy ?nophenoxy
a c base. Salts ot the

) pyri nidi nemorgamc or ofdanic acid, or by the appropriate inorganic or organi

2-( 3- gmm di Irapuaao Xty thednantiorocdnr flsd b® conveded tdithie Goey Gasd@Y lor do Mparmapiteniaxy
) pyri m di ne;

2- (13- guani d? n8paﬁ H’SW Y DRS8S KPR rt%ﬂ’é’sf gt gﬁ{nﬁgcsé('r“b'%helc m(':‘:)?!';l?lophenoxy) py
ri.m dine;

2- ( 3- guani di nophenoxy) - 4- am no- 5- ni tr o- 6+(:3« and nocar bonyl - 4- cyanophenoxy) py
rimdine;

2- (3- guani di noph&hRIfPWindasrrFitic BLRPRHBNBINIRXATMAIEE ASA RIATHRS. - T gafRIsAsX ) 1By
rimdine; 2practice of the invention, and are not intended as a limitation on the scope of the invention.

2- ( 3- guani di nophenoxy) - 4- am no- 5-ni tr o- 6- ( 3- di net hyl am no- 4- cyanophenoxy) py
rimdine;




2- ( 3- guani di nophenoxy) - 4- am no- 5- ni t r o- 6- ( 2- di net hyl am no- 5- cyanophenoxy) py
rimdine;

2- ( 3- guani WPA8PRBRoXY) - 4- ani no- 5- ni t r o- 6- ( 3- di met hyl ani no- 4PETERSHME#bXY) py
rimdine; 2- ( 3-di net hyl am nocar bosgl phenoxy) - 4- (|

- car boxyet hyl ) am no- 5-ni tr o- 6- ( 3- br ono-

5- cyanophenoxy) pyri m di ne: 30 2- (3-di net hyl am nocar bonyl phenoxy)-4-( 1

- car boxy- 2- net hyl propyl ) ani no- 5- ni t RREBARADIONEY hy| -

5- cyanophenoxy) pyri m digwpounds of fornila &»drﬁﬁmﬁynlhmdneﬁm@%" phenoxy) - 4- (1

éci;ggé%hgnggh%wﬁx )'ﬁgmq“ alk é“’*ﬁ”&’:? é}'ﬂn‘g‘% ingrierreEReBerhy ioravaXs) - 4- (1
- car boxy- @-Ovet Bg.Bbungt) a2t Beerbbirrde 6t Q?I: wat byded cesibm carbonate 18.82 g
4- Cya@Oph?ﬁQWr%Ql Fdllﬁhpigﬁ]’the addition df & 3(@ m:;[nmXocamo Ig:p%rerl?glqglfi%hgenz% glznmdfol)( a1

- car boxy- 2- phenyl e
r{B}. and the reaction mlxm @& Q?%gf;‘or 16 hours. The volatiles were

5- cyanoph&mpeyns ¢t f‘ﬁ'i"ﬂ

PCT/ EP97/ 848ér4ted and the res:due chromatogrzifhed on silica gel (CH,Cl,/ethy! acetate, 7:12) "B 3Hord

2- (3-di nef hyl r bonyl phen
- car boxy- ég(%%%n&'ﬁgf pr:ﬁ bk 'Ph‘%/lf’)'%fﬁisn‘@"?) Br{Bt r o-
6- ( 3- ni t ridibticylamiopéetowlipienbkyTbghinil@ine, a compodnd 3t @kAME dcnophenoxy) - 4- (1

écg;ggé%hgné;@% Bg;lr;[ nn\1é).):19\ IQP%E')ner tne foﬁomntgrc%?n%-oﬁnzd-s%?E‘obr%)&}g(C) are made:

2- ( 3- guand-giefhierfostyyrob-firoGaBHdirthyRminogartamdbhehoyy)pedrhigingani no- 5- ni t r o- 6-

( 3-car bOXZ’Tnethylthlo 4-chloro-5- Afr%ﬂ@%&ﬁﬂ%&lﬁmwnm mcﬂﬁbonyl)phenoxy)pynmxdme
2- ( 3- guani di nophenoxy

4-
- car boxy- ZZ”WWPBB?y‘Ef'HVP)Eaéﬁ’ P&:B-tiflyarerreshy! - Wi daryieeratamy hphenoxylpyrimidine:
5- cyanophBrexty)piprd- mlﬁbfﬁtanmo -6-(5- m&h&@ :Qmﬂétdwmuab&mw%ﬁ’en(nlly)pylnngdme
- car hex -1 - but oxycar bony! -
4- Cygﬁoﬁh%ﬂqu}‘g tg hqu 5) {no% (5 *ca ocﬁgdggﬁ?%fa%mgrﬁ X\S}))ohanoei)pynmldme
- car boxy- Qm(emwth@cdacrb@nﬁ r)rEbJ@y(E)eamuxmcnfﬁenwi gmettGidhanaigyasanidmony| -
S- CyanODhﬁﬂQW)tn%u Eﬂlg"orbemtro 6-(5- %u%etgéargnyxgrg mig%?fggﬁggenox\é?gxmndﬁne

- car boxy- 3- (am nocar bonyl ) prop am no- 5-ni
4- cyanoph"eﬁ‘émm'ﬁﬁ Fiﬁ?ralsﬁrétrof -{B-{dimethylaminocarbonylimethyl- 3-(imidazoal-
2-(3- guanl di nopheptexyiy)dyr(didide;di car boxyet hyl ) am no- 5- ni tro- 6- ( 2- di et hyl am

?g guam d2| nmgb lethlo 453&3’6‘%0:9@ %O(éxzii%ggymngljm@%iyl-&(dimeth%—aminocarbonyl)-

, 3- di car boxypr eEpbXxdnvringdibe.randr o- 6- ( 3- di et hyl am no-
4- cyanophgRaxy R%4- E“kq"orbemtro 8- (5r§|2%:ho((g_%Q%ﬁ%%ﬁtﬁ%ﬁ?x&%pw%&n

- car boxy- 5-am nopent yl' ) am no- 5
5- cyanophenoxy§pyPherPe peimigine: 2- ( 3- guani di nophenoxy) -4-( 1

- car boxy- 4- guagj di nﬁbélhbf']lléraﬂbrﬂ@r &ﬂbﬁh‘}@ulﬁm@l&t wtmpmt!)@'mmwmmmo 5-nitro-6-
4- cygrgoph imlar manner,

2" eyl oG FORYPYAE T RBRP AV B et FESIGPae Af fratls T, réored as Gestrive
6- ( 2- benzidiox y Breggratiophe s oegtep withn3-diimehylamio ocgpaupitbreholf @ rcatmbaur(d\gf, foinsuia

5 )eat 00 26} B drioda.(adilb il MHoR L BAHRANY W BRERRbrooR S ORTAMAfo 8T 267! &

am nocar b‘EﬁNY’Bﬁ\eﬁ'GX%WZe'("éV’H&SW@ﬁ‘PbBﬁWB’%@E’Wéi@fmslarﬂ“t ro- 6- ( 2- benzyl oxy- 5-cy
ano- D. In a similar manner, the following compounds of formula (N) are made:
30 2-({3-methylphenoxy)-4-(ethoxycarbonyimethyl)amino-5-nitro-8-(2-methoxy-
5-cyanophenoxylpyrimidine;
2-{3-chloro-5-methoxyphenoxy)-4-{ethoxycarbonylmethyllamino-5-nitro-
6-({2-ethoxy-5-cyanophenoxy)pyrimidine;
2-(:1-triﬂuoromethylphenoxy)-4-(ethoxycarbonylmethyl)amino-5-nitro-6-(3-methoxy-
35 5-cyanophenoxy)pyrimidine;
2-(3,5-dinitrophenaxy}-4-(ethoxycarbonylmethyllamino-5-nitro-6-(3-ethoxy-

B-cyanophenoxylpyrimidine;



phenoxy) pyri m di ne, a conpound of formula (W. F. In a

simlar 8‘&19 foll ow ng conpounds of fornula (W are prEpgresdiosdss
2-(3- mathylgﬁ%%é {34 (et hoxycar bonyl ) met gxy- 5-ni tro-6-(2-net hoxy- 30 -

5- cyanophenoxy) pyri m di ne;
2- ( 3- chl or o- 5- net hoxyphenoxy) - 4- Cet hoxycar bonyl ) met hoxy- 5-ni tro-

6- C 2- et hoxys QDW&R&QWWW&MN)W(dtHEthcarbonylmethyl)ammo 5-nitro-6-(2-phenoxy-
2-(4-trifl uoronet h enoxi/‘) %et hoxycar bonyl ) met hoxy- 5- ni t r o- 6- ( 3- met hoxy
S'b‘ﬁ‘é XY i mi dine; 35 2-

3 5-di ni trapaeruwoyo)xermxg)e@-kmb(waarbomwn}mmmWﬁme 61 dpiencdyet hoxy-
5- cyanophenoxy) E)é &Bﬁqk wpy””}] me

2- ( 3- guani di no- enox (et hoxycar bonyl ) net hoxy-5-ni tro-6-(2-phen
OXYy- 5  2-{3-{2- chloromygg)/-rgqmglg enoxy) -4-(ethoxycarbony methyl)ammo -8-nitro-

PCT/ EP97104444 6-{2- chloro 5 cyanophenoxy)pynm:dme - 34-
5- cyanophenoxy) pyri mi

2- (3-urei d8‘;5?\@H@ﬁ??‘)'a’ﬂ'”{"é*’t”?fﬁ%%‘&?%h?1‘3‘%*%6’)?9”%"‘?’\1*"3’?%“’B° B3 ¥enoxy-

5- cyanophenoxy) BMBIbI?@rdd: -8&yanophenoxy)pyrimidine;

2" (3-(2-hl g4 QRL Il b S BELL ORI 5 T BYHAA SN BTS hta S~ L ro- 5
2-(3-dioret hy| amsmémmmvmemw 4- (et hoxycar bonyl ) met hoxy-5-nitro-

6- ( 3- br onD R 36Y.ARARMERHRXII PV gﬂldilypQﬂ(ethoxycarbonylmethvl)ammo-S nitro-6- (2 methyi-
2-(4-et hoxycar bonyl phenox th et hoxycar bonyl ) met hoxy- 5-nitro-6-(2- rret hyl -

5- cyanophenoxy) ﬁWPﬁ‘?Rﬂeﬂ‘@‘V ".V(‘.')‘m'd‘”e

2-(3-(1- m?hhdeﬁrﬁatdﬂzﬂinoahéf\bmhaem%y)/cﬂbc(r@tan)@aﬁrhwmkr)ammhamy|5- nitro-6-(2
- met hyl - 4. yy c{1enoxy) pyri m di ne;

2- (3- di met hyl ani erB'Pfé‘WSQ% plf”f'P 'Woxycar bonyl ) met hoxy- 5- ni t r o- 6- ( 3- met hyl -

4- cyantphenragy) perhvimitarain-2-yl phenoxy-4- Bthqxycarbonylmethyllamino-5-nitro-6-(2-nitro-

-nmet hyl i m dazol i pﬂgn‘gxx\cﬂ d.et hoxycar bonyl ) met hoxy-5-nitro-6-(2-nitro
- 15 srl:y%n%:ln% enoxl ' nl‘l m di ne;

2-(3-t-but aﬁymuwmya bwﬂﬂs*kwxv 4(‘%tt’ﬁbw@aﬁﬁs*ﬁw5’?@mé>(y"‘55rﬂ?f‘f‘t? 6- (3-nitro-
4- CyanODhenOXY) RYdyiaRbHeASXy) pyrimidine; 2- ( 3- (

- et hyl h 5-nitro-

oo e bl AR R AARARAS S50l

(1 met by | i m daz @ 2raoxl Bpivenanighodigyeitriiney car bonyl ) met hoxy- 5-ni t r o-
6- (3- car bo(y%y 41 WE%EWR‘I;@QWQ 9‘)/ Hem: )Qe(ethoxycarboaylﬁ'\%fh(yﬂyammo 5-nitro-

-met hyl i m dazol i n- enoxy) - car bonyl ) net hoxy-5-nitro-6-
(2-t - but oxycar b@n‘?rﬁﬁl%yérﬁ)/ﬁh@?ﬁ‘ﬁ&%yw %R ne;

2-(3-{1-methylimidazolin-2-yl}phenoxy}-4-(ethoxycarbonylmethyllamino-5-nitro-
6-{2-t-butoxycarbonyl-5-cyanophenoxy)pyrimidine;
25 2-{3-{1-methylimidazolin-2-yl}phenoxy}-4-{ethoxycarbonylmethyliamino-5-nitro-
6-{3-r-butoxycarbonyl-4-cyanophenoxy}pyrimidine;
2-{3-{1-methylimidazolin-2-yl)phenoxy)-4-{ethoxycarbonylmethyljamino-5-nitro-
6-({2-aminocarbonyl-5-cyanophenoxy}pyrimidine;
2-({3-{1-methylimidazolin-2-yl)phenoxy)-4-(ethoxycarbonyimethyl)amino-5-nitro-
30 6-(3-aminocarbonyl-4-cyanophenoxy)pyrimidine;
2-13-(1-methylimidazolin-2-yl)phenoxy)-4-{ethoxycarbonylmethyllamino-5-nitro-
6-(2-dimethylamino-5-cyanophenoxylpyrimidine;
2-13-(1-methylimidazolin-2-yl)phenoxy}-4-(ethoxycarbonylimethyl)amino-5-nitro-
6-(3-dimethylamino-4-cyanophenoxy)pyrimidine;
35 2-43-{1-methylimidazolin-2-yl)phenoxy)-4-(ethoxycarbonylmethyl}amino-5-nitro-
6-{2-dimethylamino-5-cyanophenoxy)pyrimidine;
2-{3-{1-methylimidazolin-2-yl) phenoxy)-4-(ethoxycarbonylmethyl)amino-5-nitro-



2-(3-(1

- et hyl i m dazol i n-2-yl) phenoxy) - 4- (et hoxycar bony| ) met hoxy 25
(3-t-but oMW WEHY| - 4- cyanophenoxy) pyri m di ne; Fi’((%l’élrg%gm

-nmet hyl i m dazol i n- 2-yl ) phenoxy) - 4- (et hoRgcar bonyl ) net hoxy 5-nitro-6-(2-amn
ocar bonyl - 5- cyanophenoxy) pyri m di ne; 2-(3-( 1

-met hyl i m dazol i n-2-yl ) phenoxy) - 4- (et hoxycar bonyl ) met hoxy-5-ni tro-6-(3-am.n
ocarbonyl -  6-{3-dimethylamingr4cy aRRAhRENYIAYTINATSY di ne; 30 2-(3-(1

- met hyl i mFlazakingiRniioi phemexéﬁcxér4ehh@>@ﬁ,ablm(whétmmxy 5-nitro-6-(2-dine
t hyl am no- anophenoxy) pyri m di ne; 2-(3-(1 :
- met hyl i ni daz‘b‘laf‘ﬂpr?”?f‘j’f)‘ffg'ﬁﬁ‘ﬂéfl) 4- (et hoxycar bonyl ) net hoxy- 5- ni t r o- 6- ( 3- di e
t hyl am nb¢3-{1-methylimidazolin-2-ylipbsraixgpHhamaneys-piyroiEai2ektimey-5- cyanopheﬁe:(yﬂ;py(rljmldme

et YL AL b ndiakol Rfmgw ot ﬁ«amws.%taog thasBh9xY - 5 ni L O- 6-(2-di me
t hyl am nop enoxy) pyri m di ne; 2-(3-(1

- rret hyl i m daz@ﬂmapfzanym)pwmém) - (et hoxycar bonyl ) net hoxy-5-nitro- 6-

(3- di met fyd_aMinB@yiimidazolin-2-yliphenoxy 4 SHHIORREB BX18) ety 51k BSrenoxy)pyrimidine;

WO 98/ 07723
PCT/ EP97% &@4methyhm|dazoIm-2-yl)phenoxy)—4-ammo-5~mtro-6-(2-phenoxy-5- - 35-

2- ( 3- di met hyl aysnepravokppydrpibieBoxy) - 4- (1 - car boxyet hoxy) - 5-ni tr o- 6- ( 3- br ono-
5 Cy‘l Oop? ?ggﬁ%rpxijqr}nrg]%?%g&y!pgenoxy}Z ag'tgrto ':‘uj nll;r%tJ' ?él p%@n&%%é@a%@&l\e%oxy gyrw:dnﬁe ( 1

-car
5- cyanophé?rdme)thsfbgmnmamqwfphe@xw 2-a(r@roch- mr@rlmﬂﬁémb‘wFWMs«vﬁ% (1

- car boxy; 33 WJ?NJIQHIBQ&%YQO@I’;:HH&QT 5 abrfro B hibl6-(3-bromoe-5- cyanophenoxy)pynm:dme
5- cyanophenoxy) pyri m di ne; 2- (. 3-di et hX? %m nocar bon henox

ot Doy ? 55 RO B3P PRlay- HE R (2ot B-cyemophenbmy by i

4- Cyg—nOp@%eﬁb@ﬂpylyirhlﬁbéﬁr&ﬁ\,ylphenoxy) --afritnods- nmk@tlzammwesaéhaagﬂqabﬂ,nwwnmﬂe;( 1

- car phoxy phenyl et ho -5-nitro-6-(2-ni .

5- Cy%opt'zlé?.'gmt%\s}?rimﬁp%%/%}c&ylphenoxy}-g—_a%rglogé-m rtohsy anrﬁetrr]\ C4a(r: ano;g/rr p ”"3'9’2‘3-( 1

-car boxy;z 23-ghmavey raipb o benyiphpedxyb#ya)mite- frnitrogs-(2-nitro-5- cvanophenoxﬁlpynmndme
(3-nitro, g ?WQQ%}G E(%f%cmﬂdhg?\@yn&ammo -5-nitrd:d- %Qﬂaﬂlﬂbﬁmgmm(/);mﬁr(el

-carboxy- nmet h r Opoxy) - 5-ni_tro- 6-( 2- car boxy-
5- cyanopR8Aex§) ?J??F?Wﬂ’f%é 3”1”% -nitgo-$-42-GRRPYYGP- ﬁl‘?ﬁﬁ@rﬁ%‘?w)ﬁ’ﬁ imigine;
- car bOXy223fghﬁﬂnﬁiagﬂ‘lenéxwht)ﬁﬁlm&y\)tﬂEGﬂIB -‘tdrBe~4-dyamaplmsyy)pyrimidine:

4-cy OpQ é% 85%%%3?8 mo t‘S nltr%ﬁ%;’ég%tosﬁglrb%%ghaen\%)éx%he%oﬁy)&ynmldme

-car xy- =
5- cyanoplzea@ayr) piylomhrandx\net -amino-5-nitpo-633-grhutekdiarkophieheyeppphenpay lpyrimidine;

- car boxy-, 3%?&9§19%XM&9 %warﬁngbtrﬁﬁo 8- (ﬁ %m‘nopHBW?)%rvM}%ﬁox Qynmldme;

4- cyanoph rimdine; - guani di nophenoxy) - 4- '
- car boxy 223 {aaadin '68%!?%81‘1‘914;‘35{"%‘)?9')"’8 ﬁ?‘FF‘H‘°63'(’2“Véﬁ1°H6’b°£ B’b"rﬁ‘ﬂpy”m'd’”e'

S- CyanOthG@&XanBMBbﬁEndkﬂﬂ& amino-5-nivo-632 QussthdariapBaxyexophedbxly byrimidine;

Acg;gﬁégﬁ?ﬁ&%ﬂ? B@C bng? ll) g)rlélgg %Xrg)r?g (gbﬁeﬁa%r&n%g@ggajp% rpo?(r\}%)lyﬂmidine:
, 2-di car lzeoamtahldmwhéirom)m—muﬁe{&zmdoﬁﬂtzwywamimmo B-cyanophenoxylpyrimidine;

5- cyanopr} y%u\é)uBW b§@ qe4 amm 5. m\zo %%3@%@&!\@&999&%@%&0x(yﬂpyrnm:dme;
i car box - % hyl am no-
2-(3- d:methy!ammocarbonylphenoxy) 4 (1 carboxyethyl)ammo 5-nitro-6-{3-bromo-

B-cyanophenoxy)pyrimidine;
30 2-{3-dimethylaminocarbonylphenoxy}-4-{1 -carboxy-2-methylpropyllamino-5-nitro-6-12-methyl-
- 5-cyanophenoxy)pyrimidine;
2-(3-dimethylaminocarbonylphenoxy}-4-{1 -carboxy-3-methylbutyllamino-5-mtro-6-{2-methy!-
5-cyanaophenoxy)pyrimidine;
2-(3-dimethylaminocarbonylphenoxy)-4-{1 -carboxy-2-methylbutyllamino-5-nitro-6-{3-methy!-
35 ) 4-cyanophenoxy)pyrimidine;
2-({3-dimethylaminocarbonyiphenoxy)-4-{1 -carboxy-2-phenylethyllamino-5-nitro-6-(2-nitro-

5-cyanophenoxy)pyrimidine;



4- cyanophenoxy) pyri m di ne; 2- (3- guani di nophenoxy)-4-(1

- car boxy- 5-wij ga@pet oxy) - 5- ni tro- 6- (2-di net hyl am no- 30 PCT/EP97/04444

5- cyanophenoxy) pyri m di ne; and .33

2- ( 3- guani di nophenoxy) - 4- ( 1- car boxy- 4- guani di nobut oxy) - 5-ni tr o- 6- ( 3- di et hy
| am no- 4- cyanophenoxy) pyrim di ne.

PREPARATI OBL;3-dimethylaminocarbonylphenoxy)-4-11-carboxy-2-(4-FRAGABHIRHEN DBt AL AL 8 -ids- and
formula (L) 35 A T

: 0
2- et hyl t hi o- 4- CHEEIER- 8- HPRIPEERYBYRIFASE hy| ani nocar bonyl ) phenoxy) -

pyri m di ne2-(a-goampiagsrbnoky) f4om raatta x{-B) (melr3ithio Br eyl 4mimB1B-Jitrb8-(8 R arbox p.f
acetonitrile at 0C was = = imidine: VO 98/07723

PCT/ EP97/ 04444 > YenoPnenoxyipy ' - 36-
added d ycRrne-geetiginorhenexyifydraatioke2 {deidazal-¢-ahebylieching-5-hororél BcrBxy- (1. 14
g, 8.14 nmml). 4 cyanodHRhbR¥RSindind;he addition of cesium carbonate (6.1 g,
18.7 mmol ). The reaction m xture was allowed to warmto anbi ent

t enper at ur & (3HeRiHepPhenP el 11arbony Ry xveathw) appn ey Binjtes6-{daf-eutoxycarbonyl-
gvapml:]a][ eﬁ_ t04yi5%yﬁn§pf@n&ﬂéyrilmidineﬁ ).ani - s &

- met hyl t =4- (et hoxycar haon t ami no-5-nj tro-6-(3-
ol ot iyl AR DO e STy Yo 2P U BT & (i Ay cpioprv
B. 10 a si m laryanepteeoxy)pienidiod;| owi ng conmpounds of fornula (E) are
prepared: 4. - P
2- et hyl t hirae Ao e Aoy Car B ony I e Ay ) A e B ey ey B e B P Rime R R M on
yl) - 5-cyaperirosp) pyimidingli ne; 2- met hyl t hi o- 4-(
et hoxycar benylguedigybgrambiag-45t1HatdoRy-8=(bmPioBRb W prdn (1 fliriRd- B¥ltro-8-03-aminocarbonyl-
am nocar bonyl ) phenox rimdine,;
2- et hyl t hi o- 4- (‘é“tyﬁa%gf%?’%mrh‘g%yl ) ami no-5-ni tro-6-(5-trifluoromethyl -
3- (di ned hy Ragigoegdinbshenbyyhien axyipphotyetigiareino-5-nitro-6-(2-dimethylamino-

2- et hyl t hi o- 4- (e ] yl ) am no- 5-ni tro- 6-(5-nmet hoxy-
3- (di nmet hyl am n(gc%\}rggéo%l%%ﬁ Rﬁ@rﬁwg‘%yri mdine, 15

2- met hyl t h2d3#ugriginexieoaridnl | FIBEAHERvArdeNdarsnerStniten-6-(3-Bimesnwrarmigo-
3- (di et hyl am nQcaihobhehs RISAMEAQYr i m di ne;
2-met hyl t hi_o-4- ( g_%ﬁoxycarﬁﬂﬁ?l melt hyl ) am no- 5- ni tr o- 6- ( 5- et hoxycar bonyl -
3- et hyl phéﬁé")%'?'ﬁ?’f’??ﬁeﬂpﬁ@"4' 1-carboxy-5-aminopentyi}lamino-5-nitro-8-({2-dimethylamino-
2- met h3d t hi 0- 4- (sedvanapHeacBOBWIdI@Ed Bhgam no- 5-ni tro- 6- (5-di net hyl am no-3-(im
i dazolin- 20, - =V WD imdine . o oo o
2-met hyl t hlgg?f-u g?’ﬁg&*g?ggf\g(;‘n‘bj %e@%%@%ﬁﬂ@@‘ﬂ'ﬁ’?@ gn{t%o? & (rjrllg}emrliaénﬁ? focar bo
nyl ) met hyl - 4-cyanophenoxyayrimiditazol - 2- yl ) phenoxy) pyri mi di ne; _
2-met hyl t hi o- 4- (get howcaasrnmmm_ameérheraammﬂ}aﬁmmda{hgzﬁaﬁq%hplﬂhaﬁ&@yé-amonoet hyl
- 3- (di met hyl am nocar bonyl )phenoxg)gyrl m di ne; 2 )
2- et hyl t hBY2PeraiteysQ EEan BRI P HERHIISIAG 1eRmponnd phiogmils (Y] issreatsd, Witk Bony | et
hyl)- 25  (dimethylaminoZafbbefipabydds © g3 dting iof fo?myiia )| BN €6 8PkdFH [BY 13k difinebihiie ;
2-methylthio-4-( 1 ) " i
- car boxyet ﬁ?l")og%ﬁbﬁr(‘)‘f'%']er?f”t(yr’g- %Eh(o §Y°(acrﬁ°é‘f' 'Wftg%ynsoggrrobso{ﬁ?y? ”f)Y':?ax o§<§ ap?)c/’ri m di ne:
2- met hyl t hipbenpxgipyrimidine, a compound of formula (W).
- car boxy- 2- met hyd pr opyly) sl aP RrarndH ¥Heleﬁ)'v(il59' %Mhaﬁa&t@%@& X} are prepared:
2-{3-methylphenoxy)-4-{ethoxycarbonyi)methoxy-5-nitro-6-(2-methoxy-
30 5-cyanophenoxy)pyrimidine;
2-t3-chioro-5-methoxyphenoxy}-4-{ethoxycarbonyl)methoxy-5-nitro-
6-{2-ethoxy-5-cyanophenoxylpyrimidine;
2-(4-trifluoromethyiphenoxy}-4-{ethoxycarbonylimethoxy-5-nitro-6-(3-methoxy-
5-cyanophenoxylpyrimidine;
35 2-t3,5-dinitrophenoxy}-4-{ethoxycarbonyl)methoxy-5-nitro-6-{3-ethoxy-
8-cyanophenoxy)pyrimidine;
2-(3-guanidino-5-methyiphenoxy}-4-(ethoxycarbonylimethoxy-5-nitro-6-{2-phenoxy-



am nocar bonyl ) phenoxy) pyri m di ne; 30 2-methylthio-4-( 1
- car boxy- 3-net hyl butyl )am no-5-nitro-6-( 5-trifluoronethyl

3- (di met hWWQAGeEr bonyl ) phenoxy) pyri mi di ne; 2- met hﬁ%%”ﬁ?%“l
- car boxy- 2- et hyl but yl ) am no- 5-ni t r o- 6- (.g4.met hoxy-

3- (di et hyl am nocar bonyl ) phenoxy) pyri m di ne; 2-methylthio-4-(1
- car boxy- 2- phenyl et hyl ) am no-5-ni tro-6-(5-carboxy- 35

3- (di net hyI am sieganobenpky)prénidiog) pyri m di ne; 2-nmethyl thio-4-(1

- car boxy- ure!@éﬁe%B%ﬂp‘pﬁg%lx}&trmﬁvhrﬁg@hg?v 5\?\%} %%%%g 2t hoxycar bonyl -

3-nmet hyl p enox
PCT/ EP97/ 044445-cyanophenoxy)pyrimidine; -37-

2- et hyl tijlsom%h(oloethyl) 5. methylphenoxy) -4- (ethoxycarbonyl)methoxy 5-nitro-
-carboxy (rrethzylthl E{)Erog am no-5-ni tro-6-(5-di net hyl am no- 3- (i m dazol i

n- -ohigroy BWWH“H iy 2-nmet hyl thio-4-( 1

- car boxy -2 31@metytadebdeatbhoapipheody - tetrmxﬁea(rbcﬁw()dbmt\hgdnam nocar bonyl ) net hyl -
3- (i mdazol - 2- heno ri d|ne 2-methylthio-4-( 1

- car boxy- 2- (i n%&% %( %agnt%ﬁ?/m) ‘ﬁﬂm'gmnl tro-6-(5-(di met hyl am noet hyl -

3- (di net h@fIdaemqward@ow;:herphﬁrmmr)qutparmrdlmethoxv 5-nitro-@{Jmeetyl-t hi 0-4- (1

- car boxy- 2- (i ”%99571% Rkl bEhiAXeam no- 5-ni tro- 6- (5- (2- et hoxycar bonyl et hyl ) -
3-ttetrahydrop I‘ImgI?]- ng heno%/?eaqumdl ne; 2-methylthio-4-( 1

- car B8xy- i%gﬁdm%y@mﬁym ém”ﬁ'be-”exﬁr %yf%bqupmv,@xy §-nigro-6-(2-methyl-
3- (di nmet hyl am %Qﬁd@ﬁ&-}dx)’mbﬁﬂﬁm) pyri m di ne; 2-methylthio-4-( 1

écﬁéi)ﬁﬁ/pﬁé{% qﬁﬁ% ﬁ?;}/dxeh%x% Qqetiomftalrb%{\ m(e?ﬁ hoom%/ro %I’(Qonédw'

- car boxy- 2- (aMﬂompbmWwpetvmy!in)eam no- 5- ni tr o- 6- ( 5- di net hyl am no-

3-(im daz 2%[11 (%e%l &Ej@%%&lﬁ%kb xg 4”(@thol~?carbongﬁrﬂﬁﬁwé F“trg 64('2(411'0-

-car boxy am noc onyl ) propyl)am no-5-nitro-6- di met hyl am nocar bonyl ]
- 5- CME'HWPDOEJI(HVWF‘U’&*EOI 2-yl) phenoxy) pyrl m di ne;

2- et hyl t 5 7. 8atotyoafodhyBREAS YL BEFb &K Breftcky-8=rfrd-6-14-ditget hyl ami noet hyl -

3- (di et hyl am nocar eno pyri m di ne; 2-methylthio-4-(1
, 3- di car boxypr S5YFY %ﬁf%d‘z’%yﬂm{‘?%)G (5- (2- et hoxycar bonyl et hyl )- 20

3- (tet rahy«lmpmemvildndazczmya Yiphemooel 3 athexycarbprylimethoxy-5itneet hyl t hi 0-4-( 1
- car boxy- 5- ani gqggﬁh%w @’%Qﬁbpﬁe xtyfpgn,@,d(,é (di met hyl am nocar bonyl ) net hyl -

3- (i mdazol - enox I ne; and 2- met h)él thio-4-( 1
- car b¥ky- Zfiauhmemvh@bii‘?%”) YHPRBO XY HStBRsprBopmetopy aﬂ‘r‘i"hoet hyI
3- (di net hyl am @QQQ@Mth)dE)El%&&y&xF)Wyhmdmene 25 In a

simlar manper ezloy-
5- cyanoph@rﬁ@mﬁ"“m“{fﬁ'@q ‘é\”p@S?r‘f)"dgﬁgetg?xVF%rrbﬁﬁ\f )”(e%%) % 5% réeat ed with
glyci ne ethyl ext-Butoxycarbonfysicyrrhbimnpeepyranidiospound of formula (D), to

yield 2- ngt gxtmb&lhﬂq &ngoﬁ(yg%répmyhW%FQYJcL@%ﬂﬁnethoxy 5-nitro-6-

5- nltro cyanophenox rimdine, a conpound of fornula
(L). (3- beDxYCGFbOﬂIVh"' a‘/aé‘l"ﬁ‘i‘q”a?‘y)ﬁ’é{ﬁﬁé’f‘e the followi ng conpounds of

for mJl a (b)(334 b \RiRAdR6in-BPhphenoxy)-4-{ethoxycarbonyl)methoxy-5-nitro-6-{2-aminocarbonyl-
2- met hyl t hi o- 4- (et hoxycar bonlyl met hyl ) am no- 5-ni tro- 6- (2- net hoxy-

5- cyanophenoxy)Bp§He ARty pyrimidine;
2-(3-(1-methylimidazolin-2-yl}phenoxy)-4-(ethoxycarbonylimethoxy-5-nitro-6-{3-aminocarbonyl-

4-cyanophenoxy)pyrimidine;
30 2-(3-{1-methylimidazolin-2-yl) phenoxy)-4-{ethoxycarbonylimethoxy-5-nitro-6-(2-dimethylamino-
5-cyanophenoxylpyrimidine;
2-(3-11 -methylimidazo!in-2—yl)phenoxy)-4-(ethoxycarbonyl)methoxy-5-nitro-6-(3-dimethylamin0-
4-cyanophenoxylpyrimidine;
2-{3-11-methylimidazolin-2-ylipheno xy}-4-{ethoxycarbonylimethoxy-5-nitro-6-| 2-dimethylamino-
35 ) 5-cyanophenoxy}pyrimidine;
2-{3-{1-methylimid azoiin-2-yl)phenoxy)-4-{ethoxycarbonylimethoxy-5-nitro-6-(3-dimethylamino-

4-cyanophenoxy)pyrimidine;



2- met hyl t hi o- 4- (et hoxycar bonyl net hyl ) am no- 5-ni tr o- 6- ( 2- et hoxy- 5- cyanopheno
Xy) pyri m di Q& os/07723 PCT/EP97/04444
2-met hyl t hi"g—%ﬁ (oetzhoxycar bonyl net hyl ) am ng-5-ni tro- 6-( 3- net hoxy- 5- cyanophen
oxy) pyri m di ne; -35-

2- met hyl t hi o- 4- (et hoxycar bonyl net hyl ) am no- 5-ni tr o- 6- ( 3- et hoxy- 5- cyanopheno
Xy) pyrimdine; . , )

2-met hyl t h|b (‘fgl-nzeé?‘ﬂ%?'{/‘gtéarr%%nﬁiﬂhﬁ%‘fﬂgl ﬁ)(é&ar88§y§fhﬁxY’r%P 'ér-o(azfsp%'é’rr?gxy- 5- cyanophen
oxy) pyri m di ne; Sayyanophenoxy)pyrimidine;

2- rr;s*t hyl t _h%@3.érn(eeemmms@gr@&wydheﬁmy-h)cMmezﬁzmetﬁ%réﬁ&x%r-Qmﬁm)é-yz-ﬁfewn0phen
oxy) pyri m di ne; o

2-mer hyl t hi o- 4- PEYAPRPEIPHHNMARSyY| ) ani no- 5- ni tr o- 6- (2- chl or o- 5- cyanopheno
XYy) pyr ign dza®-dimethylaminocarbonylphenoxy)-4-{1-carboxy-3-methylbutoxy)-5-nitro-6-{2-methyl-

2-met hyl t hi o- 4- Cet hoxycar bonyl net hyl ) am no- 5-ni tr o- 6- ( 3- br ono- 5- cyanophenox
y) pyri m di ne; %-cyano%enoxy?p%’?%%,m?%

PCT/ EP97/ 0343-4imethylaminocarbonyiphenoxy)-4-{1-carboxy-2-methyibutoxy}-5-nitro-6-{3-methyB8-

2- et hyl t hi o- 4- (el o e RS RAWHIRLAY | ) ami no- 5- ni tro- 6- (2- net hyl - 5- cyanopheno
Xy) pyrimdine; ) _ .

2- net hyl t hf$3-2mMEPHYRPE A PYNANRRLNY M) AiFpEBx 2 RYWVISHERXY DS Hitn§H 2-88%@y anopheno
Xy) pyrigm d! ne, S-cyanophenoxylpyrimidine; _ _

2y O il SIS O BRS Y ) AT 85%5 B efaiober by &Sy oPeno
2- et hyl t hi o- 4- gaBmixxerdayiveppénmay ipytin@ineno- 5- ni tr o- 6- (2- ni t r o- 5- cyanophenox
y)pyrimdi pes. . . . )

2-met hyl t h?g:? ﬂyfe'?lﬁ%pthg%xryl)ogn@Icfarrrst’toﬁ‘f/ |3)‘§r?1‘“ﬁ'6’3'%’-" i ?\Q-SGT'Erg-sn(lztcra(r)b-oéfY cyanophenox
y) pyri m di ne; -cyanophenoxy)pyrimidine;

2- met  t hp@3-GuRdiRepeaatyRany lamloRy2) (ilid2er Syt dx9r- E it 6-83-BAY%Yxy2- Cyanophen
oxy) pyri m di ne; " 2- g;et_kr}?\ﬁ.t hi o- 4-

(et hoxycar bonyl ARSI EMPHEYE™ RS 0- 6- ( 2- t - but oxycar bonyl -

5- cyanopheRo3gppydinoaanoe)-41 1@arboxy-2-hydroxyethoxy)-5-nitro-6-(2-t-butoxycarbonyl-

2- et hyl t hi o- 4- %?CT\/QQ&%%%RWH@&QV' ) am no-5-ni tro-6-(3-t-butoxycarbonyl -

4- cyanophenoxy) pyrimdi ne, ‘

2- met hyl t h2d3-gugradinenhpoxyihdriy tcAtoRY2)yrionrr Sraxvt-Boite-§-28- b tassarisony | -

5- cyangphenoxy) pydybR8dheR&ey)pyrimidine;

2- et hyl t hio- 4- etYhox car gonygl net hé//l ).an no-5-njtro-6-(3-am pocar bonyl- 1 5
4- cyanophe?n'c@(')g)‘ yc}hp?ﬁ%pw&)-‘t-( -carboxy-2-(aminocarbonyljethoxy)-5-nitro-6-(2-aminocarbonyl!-

g- met hyl thhi 0- 4i6myb®q€pa¢>bmwihﬁmdayl ) am no- 5-ni tro-6-(2-di nmet hyl am no-

- cyanophenc : A {ami )
- et hyl t hg: 20 (et ROYy o bart ISRy 5 AR e R reeo ! PR Bt AT gRe e
4- cyanophenoxy) 4pyeiarhdneny}py2igiding- et hyl t hi o- 4- _

f; et hoxys:ﬁr b@ﬁ%%m&amdagammz<5:znai&arrea@ﬂh%xﬂtm&rmsl(@rarnanylammo-

- cyanophenoxy) pyri m di ne; o
2- et hyl t hi o- 4- CEYATRPESPINME%yI ) ami no- 5- ni t r o- 6- ( 3- di met hyl ami no-
4- cyanopheno-ghpydinophdnme)-4-(1,3-dicarboxypropoxy}-5-nitro-6-{3-dimethylamino-

2- met hyl t hi 0- 4- gm _no- 5-ni -6- (. 2- met hoxy- 5- cyanophenoxy) pyri m di ne; 25
2-met hyl t hi o- 4- gg?ﬁ&%—eﬁ%’{v?%-ng‘f% -'et hoxy- 5- cyanophenoxy) pyri mi di ne;

2- met hyl t hd3guamitinertBnpiy 140 8:a(bo3y-FeartiesepatoBy)yailiaPHErdRgNppmine di ne;

2- met hyd t hi o- 4- &0d\ARspheRblyiRrifhidids; §hBOXY- 5- cyanophenoxy) pyri m di ne;

2- met hyl t hi oé__4-uar_nino- 5}1nl t)r o(—16-a$ 2- p_henox_y,— g (%yan_opher]o_xi.) pyri rtn di ne;

2- met hy| t hPg3ALEMTIABRNSOAT Yo ! sartesy ARt oS R TR PY 8P e, 30
2-met hyl t hi o- 4- ardyatedhenvdylgyritidife2- Chl or o- 5- cyanophenoxy) pyri m di ne;

2- met hyl t hi o- 4- am no- 5-ni tr o- 6- ( 3- br onpb- 5- cyanophenoxy) pyri m di ne;

PREPARATION 2
» Compounds of formula {E} and formula (L)

35 A. To 2-methylthio-4-chloro-5-nitro-8-{3-{dimethylaminocarbonyl)phenoxy)-

pyrimidine, a compound of formula (C), {3.0 g 8.14 mmol} in 80 mL of acetonitrile at 0°C was



t hyl t hi 0-4-am no-5-nitro-6-(2-nethyl -5-cyanophenoxy) pyri m di ne;

t hyl t hi 0-4-am no-5-nitro-6-(2-nmethyl -5-cyanophenoxy) pyrialdine.
thyIthB IHOUAP no- 5-ni t ro- 6- ( 3- net hyl - 4- cyanophenoxy) pyrkﬁ#/gk%““?:%_
t hyl t hi 0- 4- anmi no-5-ni tro-6-(2-ni tro-88-cyanophenoxy) pyri m di ne;
thylth| 0- 4- am no- 5 n| tro-6-(3-nitro-4-cyanophenoxy) pyri m di ne;
é?%;% cépd gﬁycme et yi ester hygrochlgnge Caaéropn%)éXnd of fglf%rr:]u(lj De)nax}/l Fg)ygl'lanrlngl?

EP97 f@ipdeqd by the addition of cesium carbonate (6.1 g, 18.7 mmol). The reaction m»xture wa9-
thyl Ll Qs fole % : e NoxYy. |ne .
t hyl tm 0 4“)2‘{;1;‘1]{l notOSarmJ Er’%t%%p %tﬁé‘%@fﬁw@ég& onilPh\gugyaTz\r%pvﬁe% V%S ri mi din
evapofied {9 viRido3:- 8 g1t Zypethyithio-4-(ethoxycarbonylmethyl)amino-5-nitro-6-(3-

| 15 O- Guifndtriytabrid CR8MRAYIRERIHo X foy eI Q%Warmfl Bl ).

t hyl t hi 0- 4- am no- 5- n| tro- 6- (2- am nocar bonyl - C}/ nolphenoxy) pyri m di ne;
2- et hyl t i o- 4- 3% %» ar manner, the following compounds of formula (E) are prepared:
-nit [1 oI a;]rﬁé}hwmumaambwkboﬁyw( gﬂh&dﬁ@éﬂi?r&ﬁr(Bfﬂléilhwemmoc?]rbonyl) ) g

met hyl t hi 0- 4 ni.t10-6-(2-di met hyl ani no- 5- cyanophenoxy) pyri ni di ne;
- met hyl t hi o- LPh@Fer)(gpy T T

-me

333333

aagé
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M tro-6- (3-di net hyl am no- 4- cyanophenoxy) pyri m di ne;
t hy| 2imheshdithieritriethExyviat trooyiBre(i2idinimet Sayitrai®i(horeShyt el diogiiemoxy) pyri ni di ne;
2- mejdyl t hi o- %n%%é%ﬂ:oﬁf%ﬁeﬁ&xﬁp&% i@hdret hyl am no- 4- cyanophenoxy) pyri m di ne;
10 2-neth i 0-4-(

- car boxyé&th %)(’HH? “AdeBoNyaeFRNEIMe Y pRING- S0 Y- BRHERE)PYr i mi di ne;

2-met hyl t hi o- 43-(dilmethyiam:nocarbonyl)phenoxy)pynmldme
. Car boxyf ngH‘W% Er(gp\ﬁ %cai onylmethn\}{)%rl;w%o% r(g'o rg%gh thox cyanophenoxy) pyrim dine

- car boxy- 3- net%&d'rbut\yibmmmborw)nhetno@v)ﬁvr(rﬁtdlmet hyl - 5- cyanophenoxy) pyri m di ne;

2- rre§ le tzhh@m%r: %4 (etho ycarbonylmethyl)ammg -5-nitro-6- (}'51
- car boxy- 2- et am no- 5-ni

2- met hyI t hi o- & %glmethylammocarbonyl)phenoxy)pynmudme
- car boxy ﬁnﬁhlenwbaubmb)@mmvﬁwemmmnﬁ g-RArrbisti6 @uiax gasagnghenoxy) pyri m di ne;
15 2- met hy

- car boxy- 2- (4- #@' g’éﬁ?f’%’b%é?ﬂyffnéq"ml )am no-5-nitro-6-(3-nitro-

4- cy anopiiemennytipyét (rthdkyrarbonylmethyDamipiolByhitrbi6el & 4linfethylamino-3-(imidazolin-
- car pgxy- 3- (msj. W;them% W,,gpym.am no- 5- ni tr o- 6- ( 2- car boxy-
i ne;

VNN TN UTD NN T

°P'°Z cyanophenoxy) pyri ni di ne;

5- cyanophenoxy) pyri m

2- et hyl tzf'l’i”B‘-h)#Z“('i Al BSYGPI BNy Mt 2 BIno - Gifrp St Ry ia HivisimReATbePYIeRtPG: car boxy
- 20b 3%@;@&@9}1@6@@@&),@%:&@ ne; 2- met hyIthl 0-4-(1

- car boxy-2 axyet am no-5-ni tro- r bon

5- cyanophze"r??) 5 yrq’l"ﬁf%?‘%] Ib°”y‘methyi)a??&° 1("frﬁ| Qjé. RS e¥hy'

- car boxy- 2- hyds- (mryflholpmln)oaarbnrmﬂEhmow)oy@w@&et but oxycar bonyl -

4- Cy QOp@eﬂ?MP(RXM- bc%@lm gyl)%gmék%%(gé£%§hoxycarbon Byl)

- car boxy-2- (am nocar 7am no- 5-nit A ook onyl -

5- cyanophenoxy3- ﬁwamdtﬂprﬂém’dm yPEnpet PXFIMiging - 4- (1

;10 ar boxy- ﬁmémtﬁemam bearyxy xh PRihid & BInkRs- étmidte&ref:aﬁmé&amwmﬁﬁmMmeme
2. car bORBTIT A o5 3 ParME oY ITIER Rt o iy dimetnyt
cyanophenoxy) pg;'mnmadbm[)phenoxy)pynmxdme
30 2-methyithio-4-{1-carboxy-3-methylbutyl}amino-5-nitro-6-{5-trifluoromethyi-
~ 3-{dimethylaminocarbonyl)phenoxy)pyrimidine;
2-methylthio-4-{1-carboxy-2-methylbutyllamino-5-nitro-6-(5-methoxy-
3-{dimethylaminocarbonyliphenoxy)pyrimidine;
2-methylthio-4-{1-carboxy-2-phenyiethyllamino-5-nitro-6-(5-carboxy-
35 ) 3-{dimethylaminocarbonyl}phenoxy}pyrimidine;
2-methylthio-4-(1-carboxy-2-{4-mercaptopheny!)ethyllamino-5-nitro-6-{5-ethoxycarbonyl-
3-methylphenoxy)pyrimidine;



2-met hyl thio-4-(1 , 3-di carboxypropyl ) am no-5-ni tro-6-(3-di net hyl am no-

4- cyanophenw}gw—,hgn di ne; 2-met hyl thio-4-(1 PCT/EP97/04444

- car boxy- 5-ani nopent yl ) am no- 5- ni tr o- 6- ( 2-gh.net hyl am no- -
5- cyanophenoxy) pyri m di ne; and 35 2-methylthio-4-(1

- car boxy- 4- guani di nobut yl ) am no-5-ni tro- 6- ( 3-di net hyl am no-

4- cyanopheneaxsthpytic-aiidicamoxy-3-(methyithiolpropiiaBiB6-B 7 W23 6-(5-dimethylamino-3-(imidazolin-
PCT/ EP97/ 04444 - 40-
PREPARATI ON 3 Conmpounds of fornula (Q
and (U 2-methylthio-4-(A.carbox - reaser PLeATthX A mingeS-(igro 633 5 dimeghviaminegsaryonyhmgtryiyl
t et r ahydr of ur an REmQL&NRlHpMEDx ,pyr,m,dm@dded ethyl glycolate (1.15 niL, 12.09
nmol ) over 10 m nutes. The requ oxi de was then 5 added to

T et ¥ ¢ hiZgmes RN ] SAKY- 2 BB S TR TP NOE R DG BARABRO VY i i e,
a Corrpoun@-(@fmétavlsminacz(r@nyl)(:Kbnéﬁy)gynmnaiﬁe()9 mol ), dropwi se at 0C over
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t e@er at ur @A 'Eﬁgy'gf'? PHLE aﬁ‘b 35 53""" cﬁf Pt ﬁ‘%fwﬁ%ﬂ,m@ % Hmes'ilé’@é'éﬁoxyc "%m \(/a\g'; e
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e, a conp : oW Oi

a sim F%tr manner3- ‘dtfh@hﬂé'lﬂlnsmfh‘ywﬁB’Pﬁﬁ‘@ﬁﬁﬂ!ﬁ”@f""i’ormJI a (Q are prepar ed

2 net hyl t hizandm{Rtieaxy Garaepglny aRk e s pyifrid-5-Ard-d- B-dthb 6 pbayr nocar bonyl ) p

enox rimdi
2 net K;F%/hl 0- 4- %e?ﬁWV@ﬁ?"d‘éWmeehoxy 5-ni tro-6-(5-methyl - 3- (di net hyl -

am nocar borzyri'1§tphleo})€-)()l f].yrbpmf-d}(aremod_ar&onyl)ethyl)ammo -5-nitro-6-(5-dimethylamino-

2- et hyl t hi o- (3‘3&:9%}’&1 rpﬂﬁ%%ﬂ?fp@ﬁ%}’d =nitro-6-( 5-trifluoronethyl-

3- (di met hyl am nocar ony enox rimdine;
2- met hy¥bt h|20mmh(/lém'¢rc}xtyccarmesh?t@rﬁ@pﬁaswlv@mpv'ra@l@ P Bitipek-Holgjethylaminocarbonyi)-
3- (di net hyl ani n%&ﬁposlmdemQ%m:%wmmme

2- met hyl t hi_o- 4- (et hox arbonw tho -5-nit géi g5 car boxy- 20

3- (di et hylza’ﬁ?tﬁé'é'%\?‘ﬁd v ypHe QWBW'” o1 i B-(5-(dimethylaminoglivt hi o- 4-

(et hoxycar bonyl )3-phétexymmotarbsrod)Ghérbxebaxigivar bonyl -

3- met hyl phe{'r%%)‘%l@( I 1CH Elg rbO)Ty)olr'ngyhammo -nitro-6-(5- é2 ?thoxycarboRylfthyl)-

2- et hyl t hi'o- ox car oXy-5-nitro- 5-di e am no- 3- (i m daz

olin- 20 3- (tetrezwyropvwn@ﬁb&y')pwwm\mwne 25

2- met hyl t hi mgm(REIBAXN %F&thsla)mmmmaémmstmo B:(62aitrdinyRirEcamonprAsthany | )

nmet hyl - m dazo] - oxy) pyr| m di ne;
2- met hyl t hi o- 4- (%Pfﬁtﬁ&?ﬂ&r%’&ﬁﬁﬂ"f\”ﬁ%i’ @{if i tro-6-(5-(di met hyl am noet hyl -

3- (di met hyImmombhqnwa)bophamyhmybmtm)aimnes-nnro-e-(5-(dimethylaminoezhyn-

2- et hyl t hi o- 4- o tling 5-nivro-8-
S5- ?g e%/hoxlygar bf)‘flyc{lex%%?&'"%QX'L‘“)"WB;’Q”%&%DVE’MQMEr 0- 6- (

2-yliphenoxylpyrimidine;

in a similar manner, 2-methylthio-4-chloro-5-nitro-6-(2-benzyloxy-
5-cyanophenoxy)pyrimidine, a compound of formula (K), is treated with glycine ethyl ester
hydrochloride, a compound of formula {D), to yield 2-methylthio-4-{ethoxycarbonylmethyl)amino-
B-nitro-6-{2-benzyloxy-8-cyanophenoxy)pyrimidine, a compound of formula (L).
D. In a similar manner, the following compounds of formula (L) are prepared:

30 2-methyithio-4-({ethoxycarbonyimethyllamino-5-nitro-6-{2-methoxy-5-cyanophenoxy)pyrimidine;
2-methylthio-4-{ethoxycarbonyimethyl)amino-5-nitro-6-{2-ethoxy-5-cyanophenoxy)pyrimidine;
2-methylthio-4-{ethoxycarbonyimethyl)amino-5-nitro-6-{3-methoxy-5-cyanophenoxylpyrimidine;
2-methyithio-4-(ethoxycarbonylmethyi}amino-5-nitro-6-(3-ethoxy-5-cyanophenoxy)pyrimidine;
2-methylthio-4-{ethoxycarbonylmethyl}lamino-5-nitro-6-(2-phenoxy-5-cyanophenoxylpyrimidine;

35 2«nethyithio-4-(ethoxycarbonyimethyl}amino-5-nitro-6-{3-phenoxy-5-cyanophenoxylpyrimidine;
2-methylthio-4-{ethoxycarbonylmethyl)amino-5-nitro-6-{2-chloro-5-cyanophenoxy)pyrimidine;

2-methyithio-4-{ethoxycarbonylmethyl)amino-5-nitro-6-{3-bromo-5-cyanophenoxy)pyrimidine;



30 3 (tetrahydropyrimdin-2-yl)phenoxy)pyrim di ne:
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35 g P SR R A By Y hpnezhenes pyrmine;
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3- (di et hyl am nocar hen oxy) pyrimdine; 15 2-methylthio-4-( 1

- car boxy- szhWhmxyﬁp<PG$avoﬁb05Wmemv¢?av®mp5 gitrhGx( eaidzcapbayl-

3- met Byl phenoxy.}yunehRandk ynmldme 2-met hyl t hi o- 4 (1

-car boxyéﬁ-8 am nocar bony 5-nitro-6-(5-d t hyl am no- 3- (i m dazol i n-

2-yl) ph h)vgl%)|4n(|em0ﬁg:arbony!me¥r2/l)ﬁ@tnﬁyq -PiHPE-(4- d(me_]ghylammo-
- car boxy- 3- (ans-ymapimoyy)ppirsigiedy) - 5- ni t r o- 6 20

(5-(di methyl 0 th im enoxy) pyri m di ne;
2- net hyl t %eﬁmtfg(ia(reg‘% gca%)bgwlg{eh%’i §7 éjm P - (é d{"gg Eﬂ?rﬂl@?hyl ani noet hyl -
3- (di net hyl am frecaobamgky)pyrenidirg:) pyri m d| ne 2-met hyl thio-4-(1
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3 (tetrahydrop¥r| m di n- 2-yl ) phenoxy) pyri m di ne; 2-nmethylthio-4-( 1
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- car boxy- 4- gua‘{u dalnréo e%o %}mdmet ro- 6- (5- (di met hyl am noet hyl -
3- (di met hyl am no ar b é enoxy’) pyri m di ne. C. In a
simlar rdamadyithig: 4mﬂ"h?‘ﬁtdﬁﬂb542’01¢FWE=551YHDQWD®W(D§ZH@@NB§/| oxy- 30
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2-methylthio-4-amino-5-nitro-6-{2-phenoxy-5-cyanophenoxy)pyrimidine;

0

2-methylthio-4-amino-5-nitro-6-(3-phenoxy-5-cyanophenoxy)pyrimidine;
30 2-methylthio-4-amino-5-nitro-6-(2-chloro-5-cyanophenoxy)pyrimidine;
2-mgthylthio-4-amino-5-nitro-6-(3-bromo-5-cyanophenoxy)pyrimidine;
2-methyithio-4-amino-5-nitro-8-(2-methyl-5-cyanophenoxylpyrimidine;
2-methylthio-4-amino-5-nitro-6-{2-methyl-5-cyanophenoxy)pyrimidine;
2-methyithio-4-amino-5-nitro-6-{3-methyl-4-cyanophenoxy)pyrimidine;
35 2-m‘éthylthio-4-amino-5—nitro-6-(2-nitro-5-cyanophenoxy)pyrimidine;
2-methylthio-4-amino-5-nitro-6-({3-nitro-4-cyanophenoxy}pyrimidine;

2-methylthio-4-amino-5-nitro-6-{2-carboxy-5-cyanophenoxyipyrimidine;



D. In a simlar manner, the follow ng conpounds of fornmula (U) are
prepared: o o0 PCT/EP97/04444
2-met hyl t hi 9% szﬁoxycar bonyl ) met hoxy- 5- n| t r o- 6- ( 2- met hoxy- 5- cyanophenoxy)
pyri m di ne; 35
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2- met hyl t hzenmethyigidiox y-eabbony i emiitoxy-dpyMntin® 5 oitt26 CRENBENY- 5- Cyanophenoxy)
pyri m di ne; i

2-met hyl t hi o- 4- (sectyﬁ?)o ;‘83?’88%’, 'dm‘f hoxy- 5-ni tro- 6- ( 3- car boxy- 4- cyanophenoxy)
pyri mi di ne 2-methylithio-4-{1-carboxy-2-limidazol-4-yl)ethyl)amino-5-nitro-6-(3-carboxy-

2- met hyg t hi o- 4- @qﬁwggg%y,mm hoxy-5-ni tro-6-(2-t-butoxycarbonyl -

5- cyanophenoxy%

2- met hyl t hPgPeDY %6)&1/&%{PB’6/n§flh)(ﬁ’f€t“rﬁﬁBk\9’35"’}?r§ RIFOd- CF-RUIPBYEHRY®AT bonyl - 1 5

4- cyanophenoxy) rsyd’yiam;!ﬂ!bﬁkﬂcy)pynmldme

gngii/%; Ih%o de‘%hé DAY SRL0NY L) BB I%Y RN e Qe 86l G- AN S LAY | - 5- cyanoph

2- et hyl t hi o- 4- Mhm%mhwwm hoxy- 5- ni tr o- 6- ( 3- am nocar bonyl - 4- cyanoph

enoxy) pyri erﬁ’étﬂﬁthlo 4-(1-carboxy-2- (ammocarbonyl)ethyl)ammo 5-nitro-6-(2-aminocarbonyl-

2-met hyl t hi o- %et hoxycar bonyl ) net hoxy-5-ni tro-6-(2-di net hyl am no 5- cyanoph

enoxy) pyr i mi di n&;cyanophenoxyipififydiegii o- 4- (et hoxycar bonyl ) met hoxy-

5-nitro-6- (zsndhvreﬁdqyl(aaaraexﬂswﬁmhﬁmw):W)lainmocﬁ-ﬁ&b-GZ(@-aminocarbonyn-

2-met hyl t hi o- 4- (Qet car bon n_)(pet hoxy- 5- ni tr o- 6- ( 2- di net hyl am no- 5- cyanoph
ano enoxy pyfi ne;

enoxy) pyri m di ne:

2- met hyl t hizgrethyitidhéxy.2atidacioyl el aming 5 Sitrd-§-f bdigeft®ladime b hy| ani no- 4- cyanoph

enoxy) gyri m di n% nophenox pEhidHet hi 0-4- (1

- car boxyet hox ?_‘ tro- 6- ( 3- br ono- 5- cyanophenoxy) pyri m di ne;

2- met hyi t hi aeialsi s (I&hxo 4 (1,3-dicarboxypropyl)amino-5-nitro-6-{3-dimethylamino-

- car boxy- 2- met hykqyseqmsydxyfpyhididise; 6- ( 2- net hyl - 5- cyanophenoxy) pyri ni di ne;

2-met hyl t h|

- car boxy- 3- mﬁﬂé Rtk §I O YAP B EoR ey AP St A B HWIEYYY pyr i ni di ne; 25

2-met hyl t hl 0- 4- (Blcyanophenoxy)pyrimidine; and

; c% fﬁéy 220 ;tn%/ R4S QXY adrb iy -GUH r TR 5- A G XRRARAERGKMRY T | m di ne;

- car boxy- 2- phenfr‘éfﬁmﬂbwﬁ’i’!m’ﬁ'wfbﬂ% (2-ni tro-5-cyanophenoxy) pyri m di ne;

2-met hyl thi o-4- (1 -carboxy-2-(4-nmercaptophenyl)ethoxy)-5-nitro-6-(3-nitro-

4- cyanophenoxy) pyri m di ne; 2-methylthio-4-(1
- car boxy- 3- (net hyl t hi 0) propoxy) - 5-ni tro-6-(2-carboxy- 30
5- cyanophenoxy) pyri m di ne; 2-methylthio-4-(1

- car boxy-2- (i m dazol - 4-yl ) et hoxy)-5-nitro-6-(3-carboxy-



4- cyanophenoxy) pyri m di ne; 2-methylthio-4-( 1
- car boxy- 2- hydr oxyet hoxy) - 5-ni tro- 6- (2-t-but oxycar bonyl -

5- cyanoph®®@3&07p33r i m di ne; 35 2-nmethylthio-4-(1 PCT/EP9IR4444
- car boxy- 2- hydr oxypr opoxy) - 5-ni t r o- 6- ( 3-40-but oxycar bonyl -

4- cyanophenoxy) pyri m di ne; 2-methylthio-4-(1

- car boxy- 2- (am nocar bonyl ) et hoxy) - 5-ni t r o- 6- ( 2- am nocar bonyl -

WD 98/ 07723 PREPARATION 3

PCT/ EP97/ 04444 Compounds of formula (Q) and (U} -43. -
5- cyanophenoxy) pyrim di ne; hi o-

_car boxy- 3- ( arft-nocarbIAEHM bY%E’G)!?)“E& ﬁ|5t7r20m6‘° o g?ﬂ’?‘rd&ﬁi"’b’é’fﬁfl"a” at 0°C was
4- CYGHODEBWM))VIYQINTJM&H me‘ls mi, 12 @-mﬁhﬁbérhld)m(ﬂm(esl The resulting alkoxide was then
52 di gar ?ﬁgﬁ/dte {?h%)r(ry rtyFtT -4- ch(?or -mtro Gmstdh %etﬁmggoéarg%%mggrb&g )%%pdy o m di ne;
3- di car bexypowpdafyiprrbulm (T 64466 @3-13.0%timpl) adioperisd -ac Pa0 opbred onyutesy r Aferdi ne:
2-met hyl 4y oz d t&e feacf %m%yr WAHHRE S SMibacreRbbhiPald sdltdiibh YA Al
5- cyanophenoxy) }I?yrl m di ne; %/re éi

- car boxy-2hoyasany ok mmumwyrf eyapireted 16 vie-Hhret(R§ardifint 2-methyithio-4-

4- CyanoPh&H@R%)arH@H{}l’rﬂétqbﬂﬁs nitrolé)(3-dimethylaminocarbonylphenoxy)pyrimidine, a compound
PREPARATI 4 Compounds of formula (F), fornmula (M,
formiPa ERPEWS ¥Br T yelloy o A To

2- met hyl t hi o0- 8.( et hexysiaidronanne ttie/ fo)iaring cempourids @f GorinuB-(Q) are prepared:

(di met hyl.am nogcar honyl r 54
g, 8.14 nzfm shyﬁﬁ‘ Q(e%o&ﬁtﬁ% M'R¥{?an0? nn% Waegﬂgé‘illﬂg%f%tbon I)mh&\ﬁp@nm»éﬁe
met abi sulZinewy(tFios- (gthozwcadbonmwmbt)ﬂorh5@0rqﬁ(%ﬁethth@reth%e r esul ting

suspensi on WasyghbQWfhyh SheWBkyibrni@ndi ent tenperature and stirred for
15 hours. The reaction m xture was cgncentrated to about 25 nL and

ext r A8t ec-ReTithio-4-(ethoxyearbanyBmeleryPAS Y SR iy om¢Re!or gani ¢ | ayer was

dried (Naf erI‘]:SQ;laétlh]/l)arrﬁfbdarﬁvﬁpmhaicﬁzd)p&mafnfeoI‘d 3.5 g of

2-met hyl s thox car honyl pethyl) am no-5-ni tro-6-(3-(di met hyl am noc
arbonyl) - }I L'o 4 %ﬁ‘oxﬁ@r?on'}ly %ﬁéf’ngc%@pgg@ng&h?x‘f ormula (F), as a white
solid. 20 3- (d:metht?,iammochwoavlbhqua}ﬂvmtﬁmr t he foll ow ng corrpounds of
forml a (f)ne@fﬁch@rtﬁﬂa{diqtcarbonyl)methoxy 5- nltro 6-{5-carboxy-

2- rrethylsulfon I- - | et hoxycar on¥‘ nmet h )n m no- 5- nltro 6- ( 3- (di et hyl am no-
carb Hy| ) phenoX ;W thy oﬁérbonyl) enoxy) ine;

2- net hy| spieeryythiod- (e€ridxQuarBaTv oigjHorp Byt g- 6:18-athobycaibbng- 6- ( 5- met hyl - 3- (di net

hyl - methadHenog rbrpnxlgphenoxy) pyri m dine; 25

2. met hyl sul f ony1 ™" y?p RoXyCar bonyl met hyl ) ami no-5-nitro-6-(5-trifl uor onet hyl
2-methylth®-4- mmwbmw)mmmérfwg piierimeyt)wiaminard dimgazolin-

2 met hyl sul fonylynghe(ng;%P Yhigihkonyl met hyl )am no- 5- ni tr o- 6- ( 5- met hoxy-
3- (di net hyl ami nocar bon ?r heno pyri m din

2- metd®y| stiregiiniost- eé'?‘ﬁ‘dﬁif %ﬁﬁ%") Qrﬁ’ r‘l‘?ﬂmSthﬁ'F'f‘l"Bc%'b?rﬁ")gﬁbexy- 30
3- (di net hyl am aqmé&emwmﬁww;&ymmm di ne;
2-methylthio-4-(ethoxycarbonyl)methoxy-5-nitro-8-{5-(dimethylaminoethyl-
3-{dimethylaminocarbonyi)phenoxy)pyrimidine;
2-methyithio-4-(ethoxycarbonyl}methoxy-5-nitro-6-(5-{2-ethoxycarbonylethyl)-
30 3-{tetrahydropyrimidin-2-yl}phenoxy)pyrimidine;
2-m;thylthio-4- [1-carboxyethoxy)-5-nitro-6-(3-(diethylaminocarbonyl)phenoxylpyrimidine;
2-methylthio-4-(1-carboxy-2-methylpropoxy)-5-nitro-6-(5-methyl-3-(dimethy!-
aminocarbonyl)phenoxy)pyrimidine;
2-m§thylthio-4-(1 -carboxy-3-methylbutoxy)-5-nitro-6-{5-trifluoromethyl-
35 3-(dimethylaminocarbonyl)phenoxy)pyrimidine;
2-methylthio-4-(1-carboxy-2-methylbutoxy)-5-nitro-6-{5-methoxy-

3-(dimethylaminocarbony!)phenoxylpyrimidine;



- et hyl sul f onyl - 4- (et hoxycar bonyl met hyl ) am no- 5-ni tr o- 6- (5- et hoxycar bonyl -

2

3- net hyl phe i m di ne;

2- met hyl sul %ﬁé%’%% et hoxycar bonyl net hyl )a;‘nI no- 5-ni tro-6-(5-di meﬂﬁgT’am ne- 3
- (i mdazolin- 2-yl ) phenoxy) pyri m di ne; 35

2-met hyl sul fonyl - 4- (et hoxycar bonyl met hyl ) am no- 5- ni tro- 6- (5- (di met hyl am noc

%bgg%;gggthLmynmo -4-(1-carboxy-2-phenfibifb@AZRhitré-aVis)dRRREXY) pyri m di ne;
PCT/ EP97/ 04444 3-{dimethylaminocarbonyliphenoxylpyrimidine; - 44-

2-met hyl sulzfraé\mlmmo(o.em hamsaarb@nydr emibytehAngtixy 55 Ritio @t Hethdr fcdivarfiby | am noe

t hyl - | ami nocar bonyl ) phenoxy) pyri m di ne;
2- et hyl sul f onylZZeM 9%8587‘(‘,’23%‘ ‘i)n?‘ret hyl ) ami no- 5- ni t r o- 6- (
5-(2-et ﬁoxﬂaaeﬂb@lﬂyb-@»t(h;da)boxy -3-{methylthio}propoxy)-5-nitro-6-{5-dimethylamino-3-{imidazolin-

3- (tetrahydr opyri mﬂeﬂox%,)wrmggﬁgoxy) pyrimdine; 5 2- met hyl sul f onyl - 4-(
1 -carboxyet hyl )am no-5-nit 6-(3

(di et hyl anmiZfoe@yiya i p’r#é??d)(ﬁ’ﬁ?ﬁ“??ﬁ%ﬁ’ﬁ’év’ -5-nitro-6-(5-I¢imevhylaginacarpgnyl yogthyi-
-car boxyb2 met h)ﬁj %mygl)ﬁnpngn&ymyp.m@w met h?/l I3f(d| Imst hyl -

am nocar bon enox rim S on

et boxy- 3 AEbRYRDETAA ARy 2Py By B P Er e B GG Ry iemingthyt-

3- (di meohyl am nasatirhenylanpioe sdxsiyy) pyiéndxy hyieidine; 2-nmet hyl sul fonyl -4-( 1
- car boxy- 2+ erv'%gtmﬁllt Ht4y(1)ﬁ%rgoﬁto 25("1':1];'51520?4&”515\0%'[5 9536 (a -(2-e fﬁacham%ne;!etr]yl)ll (1

3- (di et hylTam'n car bon
- car boxy- 2- phenyd- éﬂmvymﬂvn@w@ aiviiprenexy)Byrisaidibeix y -

3- (di met hyIzaf%m%r%mo(nyda)m?ma)maihamtmm -6li52arbogy-TEt hyl sul fonyl -4-( 1
- car boxy- 2- (4- sulfon phen am no ni tro-6-(5-ethoxycarbonyl -
%t,h b et y Y

3- met hyl phenoxy) TR dpREC ’b"“ Byt onyl - 4- (1 - car boxy- 3-
net hyl sal f Gaykhpriapya wmmv&wdwx@)p@pb%m mes-8y b @fAoRPearbonyl-

3- (i mdazolin-2- é/'ﬁ g}yﬁ’?‘%’(&r’(ﬁ%{)l’@ i ne; 2-met hyl sul fonyl -4-( 1

- car boxy- 2-sul fon tro-6- (5- (di et hyl am nocar bonyl ) met hyl -
20 2-meByithipiddd zerboRya- (pgh@ngpyq\\pymom)cﬁ nigro-6-{5-dimethylamino-3-{imidazolin-

2- et hyl sul fonylz-e?phenoxy)p nrrndme
(1 car boxy-2- (i ndol'i n- 3- éwamno -nitro-6-(5- (dlrrethylamnoethyl

3- (di net hylZaWFWME'aPﬁo‘ﬁwaﬁméﬁo w?fbﬁ?ﬂ\pff@"*v’ -5-nitro-6-5_ et hyl sul fonyl - 4- (1
- car boxg- 2- (i m dazmdmeaﬂwdn)-e.isd%ytbdrﬁnmamyss-nmtcram@-ﬁﬁh(&xeﬁphmmmr bonyl et hyl ) -

3- h ' -
ey R lﬂzl'o%lﬂ gd'\é ')DOP §noxy%_% ﬂﬂdjngérﬁhﬂ?z)r-?"g?ﬁw'r 0- 6- (5- car boxy-

2- met hyl sul*f onyl cardb oxy droxy
3- (di net hyl am no%aiub@mylla)rphenr@nwlWemwmvn@:dme 2- nmet hyl sul fonyl -4- (1

- car boxy- 2- Md{h%mer@@yé URELBRypRodbix I-Onfrol S iliosG 88 By -
3-met hyl phenoxy ?Yturg‘wdlror:)%nmndm 2-yl)phenoxy)pyrimidine;

25 2-methylthio-4-{1-carboxy-5-aminopentoxy}-5-nitro-6-(5-{dimethylaminocarbonyl)methyl-

3-limidazol-2-yl)phenoxy)pyrimidine; and
2-methylthio-4-{1-carboxy-4-guanidinobutoxy)-5-nitro-6-{5-{dimethylaminoethyl-

3-{dimethylaminocarbonyl)phenoxy)pyrimidine.

C. In a similar manner, 2-methyithio-4-chloro-5-nitro-8-{2-benzyloxy-

30 5-cyanophenoxy)pyrimidine, a compound of formula (K), is treated with ethy! glycolate, a
compound of formula (P), to yield 2-methylithio-4-{ethoxycarbonyl)methoxy-5-nitro-6-(2-
benzyloxy-5-cyanophenoxy)pyrimidine, a compound of formula {U).

D. in a similar manner, the following compounds of formula (U} are prepared:
2-methylthio-4-{ethoxycarbonylimethoxy-5-nitro-6-(2-methaxy-5-cyanophenoxy)pyrimidine;

35 2°methylithio-4-lethoxycarbonyl)methoxy-5-nitro-6-{2-ethoxy-5-cyanophenoxy)pyrimidine;
2-methylthio-4-lethoxycarbonylimethoxy-5-nitro-6-(3-methoxy-5-cyanophenoxylipyrimidine;
2-methylthio-4-{ethoxycarbonylimethoxy-5-nitro-6-{3-ethoxy-5-cyanophenoxy)pyrimidine;



2-met hyl sul fonyl -4-( 1

- car boxy- 2- (am nocar bonyl ) et hyl ) am no- 5- ni tr o- 6- (5- di net hyl am no-

3- (i mi daz®¥Q W73} ) phenoxy) pyri ni di ne; 2- net hyl sul fd’Wl’E"Z?J"("“l“
- car boxy- 3- (am nocar bonyl ) propyl ) am no--a2ni tro- 6- (5-
(di met hyl am nocar bonyl ) net hyl - 3- (i m dazol - 2-yl ) phenoxy) pyri m di ne;

2- et hyl sul fonyl -4-(1

, 2-di car%&?%’f‘ﬁ‘)‘?r‘b EHorycahaniviimethex(-§=nftgi-frid-hlydnany- hogetmphenoxy)pyrimidine:

3-(di mthweﬁmtﬁﬁwfemyia}mn%%w'Slrmfoddi (2 phenoRRs- cyanoghenox gwnmhd ne; b
oxycar bony

2-met hyl.sul fo di ca boxy am no-5-nitro
| et hyl ) - 2HebItiord ‘e{“°"‘/°a§,"°(”tv PFES‘ﬁgﬂgd%‘gf{? aERiere s imaj‘ﬁﬂ’f@ﬁawwyw'm di ne;
2- mat hy | Zmefhyitiio- 44£e(hojsycarbonyl)methoxy 5-nitro-6-(3-bromo-5-cyanophenoxy)pyrimidine:

Q\Foarg | 0%@g%tﬂ%%@t%xb&%o@%)%el[yo mtro(é(l( rdnem3 ?Xxlta%rc?p gn%ga)lggn%lld?nget hyl -

PCT/ EP9 72-trgthwhthio-4-{ethoxycarbonyl)methoxy-5-nitro-6-(2-methyl-5- -cyanophenoxy)pyrimidine: 45-

3- (1 m daz plerrlolPlR@RAYIHEOHy I b HoRfs. RS- (3. methy PR faxfaqlak )ggwmd‘he( 1
-car boxy 4- ﬁ_ganl di nobut yl ) am no- 5- 6-( 5 |

3- (di et W'ﬁo"’c‘&?'l%ﬁiﬂ”)"”ﬁm@ﬁ'@ky‘) ﬁwtrqﬁéﬁwgo cvanophenoxwpvrmdme In a
simlar zmnﬁrtmo&mohy&atrdsurm)Aae(hememy:ﬁ:as bpmyrblmyhuéaré%%y‘im%aé 0-6-(2- 5

benzy! 0y B kAROPRARH b T o5 A SRSk, Y o2 T it

met hyl s ud-fngthylitbig-4@theaxsackanyhmgthory- Ey\ﬁt)camaacmﬁewm df»@ﬂﬁar(eﬂehﬂﬂﬁyinﬁmy 5-
cyanophezmwynu.umemoagcar@ongmmw s Q1T ol Moo Ina
ﬂ\% are prepar ed

simlar manner | ow n oun
2- et hyl sul fo?NjYa"&P'('%PPiYJ’?y’b’a'Flﬁ‘Gnyl met hyI )am no 5-nitro-6-(2-nethoxy- 1 0

5- cyanomﬁemowbnaw aemodvmonynmethozy BBchyd-mk-b@pwcabok @t hoxycar bonyl net hyl)
am qg-S nit an ) S g t hoxy- 5- cyanophenoxy) pyri m di ne;

2- methyl sul fonyY RPREPKYRY LR B8 hy | met hyl ) ami no- 5- ni t r o- 6- ( 3- met hoxy-

5- cyanopheatwithipyA-fetticdiveaegoni | &ethoxy-5-nitro-6-{2-aminocarbonyl-5-cyanophenoxylpyrimidine;

2- et hy| zsu,gmnu.lo Aef r%fxb&wo%@mmyn%w - AT ARe U 22 o r &I N Y rimidine:

5- cyanophenox yrimd
2- et hyl SRy ’|° ﬁte(r@ﬁh@iwpﬁﬁmﬂ'@t“ﬁw §-thtlimgthslaping-ercgrnepbesipape xymidine;
5- cyanomleiaﬂwwmw fetAcBty d¥eBonyl methoxy-5-nitro-6-(3- -dimethylamino-4- cyanophenoxy)pynmadme;

g g?ggglp }eil'nlno)xﬂg(lo ~4- 4ie h%%?ga)rg onyr)bOtQXxﬁtnnx)l 8 mlmethylan'ilnsor 8 cyan hgno?(c)gi'(rymldmg:
2- net hyl %Wﬂ'dhytlo-%(-e(feixh@xw‘ahmgmkwﬁtnhsd §-tdrilimethylamiiria- &-c GanpRR etk pip prirbidyganop
henoxy) Py refHyHhi&s- (1. h

2- et hyl sulef gﬂ | - (- (et oc))(%ac%’?yt))c?nwm Bt (ﬁ br‘S"é"mS ﬁéangphenoxgpg'mlgmﬁ‘r ono- 5- cyanoph
enoxy) py% Mmethyithie: 4 (1 carboxy 2 -methylpropoxy)-5-nitro-6-{2-methyl-5- cyanophenoxy)pynmldme

2- met hy| smefrynyio- An(@trm>4ma&aouawomtmtr};Mzmﬁylmtawaﬁc&eé&yrwmé.ne
2~ ey | SO RN e DRy o O SHOB Y DB Rz
5 cyanopﬁhendwyt)'mpyt (1rdatthaxe:2-phenylethoxy}-5-nitro-8-{2-nitro-5-cyanophenoxy)pyrimidine:
2-methylthio-4-{1-carboxy-2-(4-mercaptophenyliethoxy}-5-nitro-6-{3-nitro-
4-cyanophenoxy)pyrimidine;
2-methylthio-4-(1-carboxy-3-{methylthio)propoxy)}-5-nitro-6-{2-carboxy-
30 5-cyanophenoxy)pyrimidine;
Z-me.t--_}'mylthio-4-(1-carboxy-2-(imidazol-4-yl)ethoxy)-5-nitro-6-(3-carboxy-
4-cyanophenoxylpyrimidine;
2-methylthio-4-{1-carboxy-2-hydroxyethoxy)-5-nitro-8-{2-t-butoxycarbonyl-
5-cyanophenoxylpyrimidine;
35 2-methylthio-4-{1-carboxy-2-hydroxypropoxy}-5-nitro-6-{3-t-butoxycarbonyi-
4-cyanophenoxylpyrimidine;

2-methylthio-4-({1-carboxy-2-{aminocarbonyllethoxy)-5-nitro-6-(2-aminocarbonyl-



2- met hyl sul f onyl - 4- (et hoxycar bonyl net hyl ) am no- 5- ni tr o- 6- ( 3- net hyl -

4- cyanopherk?(,%;awjbm di ne; PCT/EP97/04444
2- met hyl sul t onyl (et hoxycar bonyl et hyl ) gl no-5-ni tro-6-(2-nitro-5-cyanoph
enoxy) pyri m di ne;
2- met hyl sul f onyl - 4 (et hoxycar bonyl net hyl ) am no- 5-ni tro-6-(3-nitro-4-cyanoph
enoxy) pyri m di n&cvanophenoxy)pynmdme

g g;gg;ﬁg% g8 % btpltpl t{ﬁe%z%%%( xya:{ gmuYocgﬁ;[onXl);)rgpmxe)OS -nitr Ié {3- ammgczargoar{ytljoxy-

2- et hyl sul fony#~c4ar(oebmxybamban3el met hyl ) am no-5-ni tro-6- (3-car boxy-

4- cyanophengioy) kol 411 10h BardRyethoxy)-5-nitro-6-(2-d

2. et hyl sul T oMy Gl aerode o) S8 2-dmethylamine&-cymaghengxyipyriiding
| - 2- methylthg %Vaﬁgﬁh@ﬁw@?pw} ﬁrﬁlt{ﬂ ré3-dimethylamino-4-cyanophenoxylpyrimidine:

|2 net hyl Sup. mﬂwma%( gtmay -BRiRY b &b RY 5)Md-8Q2-atnfdthyifniRa( 3- t - but oxycar bony

PCT/ EP97/ 04444 B-cyanophenoxy)pyrimidine; and - 46-
4- cyanophenaeyypyiot4¥i 16 aftxy- 4-guamdmobutoxy) -6-nitro-6-{3-dimethylamino-

2- met hyl sul f ony carbonyl met hyl ) am no- 5-ni tro-6-(2-am nocar bonyl -
5- cyanophenoxy)lﬁ)yyan%fhenox%py" et

2- met hyl sul f onyl - 4- (et hoxycar bonyl net hyl ) am no-5-ni tro- 6- ( 3- am nocar bonyl -

5 10 4- cyanophenoxy) pyri mi di HGHREPARATlom 4
2- met hyl sul f onyl - 4- (et hoxycar borX h}/ g‘am no-5-ni tro- 6- $:2 di met hyl am no-
ula (F), for

5- cyanophenoxy) pyr i omqqg ds of for ula (M), formula {R) and Formula {V)

i met hyl ﬁul fonyh: 4- (&b fquycﬁafrb@wbﬂmemwb)oamewﬁa:mnsm@o 63s3di et hyl am no-
cyano e

o i B e T R Y Ty 1 SRRSO fop e &) B8 e Bl R
5- cyanopheMW)mgxhamI di A’C was added pomsdiyrh setdbismlfite 47.5 g, 24.4. mmol) in 40 mL

( et howara%}" ﬁ*ﬁé MLI} ﬁgmsMeﬁs:éH Wag a@owgﬂ' Q‘ H‘%' M.QQ temperature and snéred for

4- cyanophenoxy) pyri m di ne: hyl sul fonyl -4-am no- 5-nit
(2- et hoxy‘l%he‘ﬁ/aﬂaﬁﬁé?‘?@;(% mm;\];rp rﬁ"?ﬁ wcerfra\ged to about 25 mL and extracted w:th
2- net hyl sulbenighe 4mammaoﬁ-rﬁmt rme @féancahmwasfuney AN BOGNENGYevaPdratediteliaftBid

2. ot iyl <utFondh 2 MR Ao gt Sa e ARG R BB BT “'.Te%'rt{%@w

met hyl subriemnyxtpvdmmenecﬁmnprurrdoef&c(rﬁulpItfénwg'wbu@ydrdophenoxy) pyri m di ne;
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- car boxyet hox ni tro- 6- ( 3- brono- 5- cyanophenoxy) pyri m di ne;
2- et hyl sul fonyl 4zFVei°P*€a?>%9w'm'dme

2-met hyl pr 0nw%vlﬁzlmnt/lmﬂﬁiz(d?:afﬂa&w}wlWﬁﬁd&%ﬁ%%ﬁ@h&iamw- ne;

2- et hyl sul f onyl % ? %m 'met hyl but oxy) - 5-ni t r o- 6-

(2- net hyl - 5- cyangp‘ﬁ' n?ﬁﬁ??))y? 3 2-met hyl sul fonyl -4-(1

- car box3s 2- ﬁetxétwibutooxly@ 4153-mcamxﬁprésylheﬁm-nwocﬁyﬁﬂﬁrphmmbwppyri m di ne; 20
2-met hyl sul f onyl di

- car boxy- 2- phen Iet hox‘y'}e"%xy)pynml 'Be 2-ni tro-5-cyanophenoxy) pyri m di ne;

2- net hyl sul ?m lgpl(on! {1-carboxy-5- ammopentyt)ammo 5-nitro-6-(2-dimethylamino-

- car boxy- 2- (4- sulstmyémaw)a@m&xy)aﬁ nitro-6-(3- n| tro-

?Cg}/gggshgn?r}’é% ﬁ%}lf\é{ﬁny O‘E | 5%P%’80X9)‘arg§ R%u}y@algmeg xg? (% dlmethylammo

5- cyanophenoxy) th:muhheeostsSvrlmldlEe met hyl sul f onyl - 4- (1
- car boxy-2- (i.m d%zol 3n¥'s)rﬂa|?%%)1%r5“2%%{ﬁf] ﬁﬁé ﬁcfyypé??é(nynmethoxy -B-nitro-

4- cyanophenoxy) pyti ni di ne;
- car boxy- 2- Bygrd Y‘h@&(‘y}a@owlﬂhﬁﬁm@ﬂ?\Em'd'b%ttadiémp&ﬂ%ﬁS/iOfmU'a (Q), was oxidized to

5- cyanophengxyny. FrietAyilulniyl-4- (ezhoxzcm&ﬂmh@mg&pa;ﬁhr&a {3 dimethyl-
- carboxy- 2- th?Jo?:é%BnﬁE XZy)Spymmdme ac ?np%urp gfof)éymu?ar Hﬁnyl i
35 > F. In a similar manner, the following compounds of formula (R) are prepared:
2-methylsulfonyl-4-{ethoxycarbonylimethoxy-5-nitro-8-{3-{diethylaminocarbonyl)-

phenoxylpyrimidine;



30 4- cyanophenoxy) pyri m di ne; 2-met hyl sul fonyl -4-(1

- car boxy- 2- (am nocar bonyl ) et hoxy) - 5-ni tr o- 6- ( 2- am nocar bonyl -

5- cyanopheWsX3BY33i i di ne; 2-met hyl sul fonyl -4-( 1 PCT/EP97/04444
- car boxy- 3- (am nocar bonyl ) pr opoxy) - 5- ni t r-ga-6- ( 3- am nocar bonyl -

4- cyanophenoxy) pyri m di ne: 35

2- et hyl sul fonyl -4- (1, 2-di car boxyet hoxy) - 5-ni t ro- 6- ( 2- di net hyl am no-

5- cyanoph@n8Ryyisyani-diletexycarbonylmeringxy {BymitrenBf(Bmysth vi-3¢ (@imethyi-

, 3- di car boxypr epaxaekroenPlgheRsBdydrsidingt hyl am no- WO 98/ 07723
PCT/ EP97/ 34444 -51 -
4- cyanoph&iBRYY Y -¢ilgtRoxyearbonylimethgxysi-aitip-Bf Ryrifiuprorpethyl-

-car boxyh5 am mwmtawyr)m&a&b&rryop)ﬁer(oRy)di;deayl alm;c nO-I (
5- cyan@phenox I 0 -4-(1
-car bogy % 'gﬁ% IQ%' gl)gtlegﬁdﬁyc gm“[”rm oet%"x(’ ? 'Hf'%{rgt(ﬁ '?f‘?/"ﬁo- 5

4- cyanophenoxy )3idimethdamieocarbonyliphenoxy)pyrimidine;

PREPARATI @-\lnéthylsulfonyl 4-{ethoxycarbonylimethoxy- SQQGP%QQ(E%erI(y formula (H), formula
(K) and formnul S A.

2- met hyl sul f onyd L(dH”)“(’BY'PfBWEaéPWHW%?QE‘WY')%}ﬁMo 5-nitro-6-(3-

(di met hy| @rine@gRGIRPRYA-)RRGIRXPBNNIMEEE S-fido-B-(F-ethox¢arbBHyl-) . @ conpound of
fornulrl'g (P, acetonitrile at O[err] C was added cesium
t

carbonate (3. 193 @‘e‘hg'pg?%"f'm'dl"lﬂ | owed by the addi ti on of

2- benzyl o)@msmalydmhe‘mﬁho(ytarﬁogﬂ)n?et%vfﬁmtrg. -6-(Fhienategahinb1Bglirhidagdlih-on

m xture was tehg,[y%jmf,pinel 5 mnutes. The volatiles were evaporated
and the resi due c romat ogr aphed on silica é’CH err]Cl[err]/ethyl
acetate, FPorahvisHianvs-gtherycaporinahoayp-rinedsiHilemgihyismimcebopeimethdxy - 5-
cyanOphenoxy) 43 (iraidB P12 C M REHDKY IFBLiRAMinNea M NO- 5- ni t r 0- 6- ( 3- (di met hyl ani nocar b

?Ry!a) 4P i I T W’g'gﬁé%}lfﬂ%}’?’%c?@W%’@’%@W%ﬂﬁg Gdg gt B'Fm}ff E? iN9efhvhr e pr epar ed

2- (2- benzyl oxy-Bidoyahgphimncapirviiefetorgpydaibeny| net hyl ) am no-5-ni tro- 6- ( 3-(
di et hyl amz” t[_t;ylsulfonyl -4- (ethox %%Q%M&P&%@%ﬁ}’rm&%'cﬂ‘ﬁ% ?gcarbonylgthm tro-6-(5-net

2- (2- met hoxy-5-cyano hoxycar bonyl ne
hyl - 3- (di met hyl¥ "2‘09"“/"’09\/””""‘” &WW@&W@MW dimienoxy) pyri mi di ne;

|2 (2-et howm%QwamhemwarboM&&bpwwéawnwlemahw\acamonwp%m;qu Ridimg tri f
uor o

2" (2 PRen Aoy By R o 2 (R RO GO AL PP AT B t 1 o- b ( 5- ret
hoxy- aminoca{caividtehykyapirinogiae;bonyl ) phenoxy) pyri m di ne; 25
2- (2-chl Orzom@h%é@u@ém)'gré?)é&)oof}y é%&%%&!ﬁ%%ﬁ%@%&f%@%&? nitro-6-(5-carb

OXYy- am nocar enoxy) pyrim di ne;
2- (2- et hyl - 5- c%r&#’ﬁﬁqﬁé‘ﬁ@wya@o@&’hm&y‘b‘,@h’mﬁy‘lﬂmt hyl ) ami no-5-nitro-6-(5-etho

xycar bonylz. methylsuifonyl -4-(1-carbBRY-DYHRINBEREY) BYHitk 65 FB-AR thoxy-
hoxycar bon Irrethyl)am no-5-nitro-6-(5-dim

gt é\il éﬁ]bg'gyl :wda'p’gte't)gg‘?xx%'ibﬂ?%(ﬁ)ﬁ&%’ﬁx Py Bhenoxy) pyri m di ne: 2-
(2-nitro- 5- cyzawtsphmwxy)-cdrb(:e,t P oxyeaetboyy-bmiztdi§-§-earbaa- 5- ni t r o-
3-{dimethylaminocarbonyliphenoxy)pyrimidine;
2-methyisulfonyi-4-{1-carboxy-2-{4-sulfonylphenyl}ethoxy)-5-nitro-6-{5-ethaxycarbonyi-
3-methylphenoxy)pyrimidine;
30 2-r_nethylsulfonyl-4-(1-carboxy-S-(methylsulfonyl)propoxy)-S-nitro-G-(S-dimethylamino-
3-(imidazolin-2-yl)phenoxy)pyrimidine;
2-methylsulfonyl-4-{1-carboxy-2-sulfonylethoxy)-5-nitro-6-{5-(dimethylaminocarbonyllmethyl-
3-{imidazol-2-yl)phenoxy)pyrimidine;
2-methylsulfonyl-4-{1-carboxy-2-lindolin-3-yl)ethoxy)-5-nitro-6-(5-(dimethylaminoethyl-
35 3-(dimethylaminocarbonyl)phenoxylpyrimidine;
2-methyisuifonyl-4-{1-carboxy-2-(imidazol-4-yl}ethoxy)-5-nitro-6-(5-{2-ethoxycarbonylethyl-
3-(tetrahydropyrimidin-2-yi)phenoxy}pyrimidine;



6- (5- (di et hyl am nocar bonyl ) met hyl - 3- (i m dazol - 2-yl ) phenoxy) pyri m di ne;

2- ( 2- car boxypegy@spphenoxy) - 4- (et hoxycar bonyl net hyl ) am no- 5- pctEeefedads ( di

met hyl am noet hyl - 3- (di net hyl agi nocar bonyl ) phenoxy) pyri m di ne;

35

2 (2- benzyl oxycar bonyl - 5- cyanophenoxy) - 4- (et hoxycar bonyl net hyl ) am no-5-nitr
2-methylsulfonyl-4-{1-carboxy-2-hydroxyethoxy}-5-nitro-6-(5-carboxy-

6 (5-(2-et hOXyC%?ég?@%%@%w&)ca%oQ%%EWW\RW&M“ di n- 2-yl ) phenoxy) pyri m di ne

PCT/ EP97/ 044 mgthyisulfonyl-4-(1-carboxy-2-hydraxypropoxyi- 5-nitro-6-{5-ethoxycarbonyl- -52-
2- (2-di et hyl am ngeatiasheho B sy@n@RGenoxy) - 4- (1

- b th
60?5 (())C(il e h%ré?ﬁw}ﬁglgg?\ggrﬁhc)aﬁ%y] 8%9wa?rﬁfcml)ﬁgmxy) -5-nitro-6-(6-dimethylamino-
2- (2- am no- 5- cy aaaiptraaclicy3-ydphepdxy)pyrimidine;

- car boxy- 2- ﬁrgnetwm%{@w '4)(4% X '3'}%%%%5&})&&%'3%})'5 -nitro-

3- (di met hyl = ocarbonyl)p enoxy rimdine;
2- (2- benzyl oxy- 564§&ioptwiaoiprakopylimethyl-3-(imidazol-2- -yliphenoxy)pyrimidine;

- car boxy- 3- it%hwlmwwaa(mﬂ@cﬁbaweﬁmﬁr élénlorsfd umﬁaﬁmrhybemyn-

3- (di net hyl am nocar bonré/ %g enoxxép%é di ne; 2- (2- met hoxy-

5- cyandfhenoxy) S49ieyviamingsasap PRI BTN %ini no- 5-ni tro-6- (5- net hoxy-
3- (di met hyl amenagauntboyna-i phaasmyn@ydspm)ds ARro-6-(5-{2-ethoxycarbonylethyl)-

?c;rzbgwmz(ypﬁeﬁg?gie%ﬁ?con‘?/)”m’ Ytnlpge%ox()‘gy”m' oxy- 10
3- (d| met hy| memfboﬂﬂ ()1p1q§qq;x®wr\pqﬁn@p)wé5 nitro-6-(5- Qijr(\ethylammocarbonynmethyl

2- phenoxy- 5- cyanapieaasid-yifsHendxyipyrimidine; and _
- car boxy- 2- é4 sul fonyl phenyl ) et h yISam no-5-n

6- (5 et‘ﬁoxy m%WIfogylr%{ﬂWr éﬁmwpmody) %mtro 6-(5-(dimethylaminoethyi-
2- (2- chl or 0- 5- cy gnepheiynyinockrdohyl)phenoxy)pyrimidine.

- C?Ir ernO)c(i)a/lzgl I[ ]nprzo yI ) ainnggﬂ”ﬁr;}rn%rﬁn}?edi %(netrlyl %h‘x 4qggh09ycarbonyl)methoxy 5-nitro-6-(2-

2- (2- met hyl b&z&ryanéphmmr)oxmp(vimdsm bowynp@usdjpff formuiety Is)oxifiasd 19 2Hpidr o-

6- (5- (di met P%& e inemow@;rmyn%e(m BHR-622-BL)HRIANE%Y ARG G yBmidine.,
2-(2-t-butyl-5-cyanophenoxy) -

- car box3R 2- ¢ cARBPYH--f91MHi ‘QI)am no- 5-nit ro- 6- (5-
[ di net hyl ami noet yl - 34( dismeiahyHaandrnoeaoixoviyg Fohsuody ppiprmuta OV ireee prepared:

: Cngbgi(;r (2)- ?‘n;ﬁlﬁrl rﬁozi(?%hoxﬁyﬁ %onr%nrnngtquh mtro-G-é%—methoxy-5-cyanophenoxy)pyrimidine.
6 (5-(2- et hGXYyEIaVISIOMWeQ tegHoxy Garberet) methpay-Gpyire-fil 2hethozy-Hicy grieehenoyy [Py FMiAIRE ne
é rﬁ&ﬁ&%%n bémppﬁg%y))neﬂw& 5-nitro-6-{3-methoxy-5-cyanophenoxy)pyrimidine;

_car boxy- ydroxyeth am no-5-nitro-6-(5-carhoxy-
3- ( di rrei/ﬁﬁyl arﬁ“ﬁbﬂﬁflﬁ’ﬁh eﬁ}pémag&?rb(y)memody r?emtro -6- l3 “ethoxy-5-cyanophenoxylpyrimidine;

2- (2- benzyl QW&@WElﬂﬂ.))ﬁbl—tﬁ(‘e@%ﬂ@@@b@ﬂﬂ)h}é}ho&y(slnmsﬂr(b@xmﬁyh}m}ampm@wydv)ﬂandlm-

g ? i2t {j?etG hy%ﬂ‘ﬁb‘&%{%‘g‘a‘{ Fe?%gglaal"ﬁ%n Qfﬁr:e(%!% %Or%(%% 6H¥ hEﬂoQb rgsetz'yanz?p!i_’ﬁenmcy)pvnmndme

- car boxy- 2- (Zanethmls@tfdm@hyke)ﬂ@qﬂyydlr))ml)my.thoxy 5-nitro-6-(2-chloro-5-cyanophenoxy)pyrimidine;
5-ni tro-6-( g gétﬂﬁl&&]% n@m ﬁ&yéér%mﬁd}y% Nitrd BN ERAIN- Qléwﬂbﬁ’érﬁb@y)pynmldlne;

Ly by 56 s S prasarosyyimons
(di et hyl amzmwvnb@wbuMzmwabemmmm -52niytb BHRereoNy PRyshaphehae)pyrimidine:
2-[ 2-benzyl g no noxy) - 4- i
,.2-di car box}e%ﬁ'}'?l“f HE@%}M&?{P Br(%)g’e(”b‘ix%est AP &riS ra iy ioyangphenoxyipyrimidine:
3- (di met hy| axnaogavibowi4-oheryoxrypd pyimerhakyrfenitro-6-(2-nitro-5- cyanophenoxy)pyrimidine

2-(2-b I i o o n
o (5 (5. et naye Y BURINERT wﬁ%“ﬁ"@%’r’" ';%*#Sf{?‘i}??ﬁy‘@f B e P i e

; 352- (2mpiomizyifanyl4-detogeysasae aiyexy-g-aitro-6-(2 carboxy -5: cyanophenoxy pyrimidine;
- car boxy- 5- %Q{Rp@&?éﬂy) A tRSryRabbh{iPnethoxy-5-nitro-6-(3-carboxy-4-cyanophenoxy)pyrimidine;

2-methylsulfonyl-4-{ethoxycarbonyl)methoxy-5-nitro-6-(2-t-butoxycarbonyl-



6- ( 5- { di et hyl am nocar bonyl ) net hyl - (3- (i m dazol - 2-yl ) phenoxy) pyri m di ne;
and 35 %2 benzyl oxy- 5- cyanophenoxy) - 4- (1

- car boxy- 4 ¥R &P hobut yI ) am no-5-ni tro- PCT/EP97/04444

6- ( 5- (di net hyl ani noet hyl - 3- (di met hyl ani noB@r bonyl ) phenoxy) pyri mi di ne.

C. In a simlar manner, 2-methylthio-4,6-dichloro-5- n|tropyr| m di ne, a
conpound of V\D 98/ 07723

PCT/ EP97/ 04444 B-cyanophenoxy)pyrimidine; -53-

formul a (ARmetwisulforgadeethoyichrbdnpenaldaxS nitroGy@napkeredrbémyyi el d

2- et hyl t hi o-4-gchl.q

6- (2- benzyl oxy- SNgygg%eaﬁe é\f(r ld'}'/“ral m di ne, a conpound of formula (K).

D. In & @Fwwfrsdfowhﬁﬁ@hocha@omnnqmma eiyaPoldracinasroboyinul a (K) are
r

epar gd: 5 cyanophenoxy)pynmtdme
hyl t -chl o met hoxy- 5- cganophenoxy) pyrimdine; 5

hi o-
hyl t i ’B’e‘ﬁ‘y‘éH'F%}Vb”'éetﬂ?’fVFS’bB”‘('ﬁ'“’é’f’%x%/“’@ S ArroPrREATRYY Dy i i di ne;
hyl t hi 0- 4-&&)a0bphendxy)birridie{ 3- Met hoxy- 5- cyanophenoxy) pyri m di ne;

hyl t 4-ch t6-h-.- henoxy i mi di ne;
¢ e R SR e e R e bk R G HBBRIRA by i i e

hyI t hi o-4- ﬁtmaopgh@om)pmmémes phenoxy- 5- cyanophenoxy) pyri m di ne; 10
hy! t hi. Pleél\yﬁbllf&{yﬂlﬁetnb)t\fcgfbgn\;lgn&h&ﬂtﬁnnﬁo(éy@w&ﬁﬁg% pyrim di ne;

hyl t hi o- 4- chl oro- 5- ni tr 0- 6-( 3- br ono- 5- cyanophenoxy) pyri m di ne;

hyl t hi o- 4-ERY3PBRENORYIPYEIEINED. et hyl - 5- cyanophenoXxy) pyri ni di ne;

hyl t td- me'érymbllfd)fyﬂME&etﬁbiyl’c@rbﬁny!(r&tﬁﬁy@hﬁréﬁ&&ﬂﬁ&ﬁﬂ%ﬁb) pyrini di ne;

hyl t hi o- 4- §h| oro- 5- n|)t g 2-ni tro-5-cyanophenoxy) pyri m di ne; 15
hyl t hi o- 4- CRYBPBIECAYPYETIENES_ 1 t r 0- 4- cyanophenoxy) pyri ni di ne:

hyI t Ha-medhyshif@vd 4 Bethotycerbéry Bnabeyebeyitrd-Ecipatirogthelamiapy pyri m di ne;

E t hi o- 4- @%&5959‘;09\(’“@“@,”@3 car boxy- 4- cyanophenoxy) pyri m di ne;

| t hi o- 4- chl or o- ro-6-(2-t-but oxglcar bonyl - 5- cyanophenoxy) pyri mni di
e: 2-methyisuifonyi-4-(1 carboxyethoxy) 5-nitro-6-{3-bromo-5-cyanophenoxylpyrimidine;

rret2 Byl t Fi-Brethy B &1y/B 231 RhrbbRy- Grtedn 1ol Pé X B GRFIENY ety C ¥ BDEHIDRENDLY oRihidRe di
met hyl t K ey R A 8 SR Pr sy B e YR R R HE 1 2 By L R Sy AR S A T iciehe
et hyl t R-methybhiford451 gatbpgy-8-nf3hbitnod & titn §1 3-hedyhr oyhsmdrydxyiayvrimidiiene;
2-met byl thy, Qxeﬂ’w%mf&‘wp 431 @sfthQY 9 pkznﬂétnﬂm'rﬁm 897 ﬁ.trgysaagnbmqé NPV héll ne:

2- et hyl t hi o- | oro-5-nitro-6-(3- | am no- 4- cyanophenoxy) pyri m di ne;

2-net hyl t b B‘EH‘YEHF‘EﬂYéf“S]ﬁF“{be\f B ‘ZU'E]‘?WY@PHW”&WM S0iEQEridpiedioxy) pyri m di ne;

and 25 4. cyanophenoxy}pynmldme

é met hlylnt g‘i Sle}nyfsg!, rﬁ&%S Elar oxy— -{ rg': hyism?énh )!Jr%rp%xrefg)s mtrc}/gmgggr g:?yxy) pyrim dine.

2- met hyI suI f ony$-cvaroebéroxyloarimidime! ) met hoxy- 5- ni tro- 6- ( 3-
di et el 2 ARGRIBAGY 1A% Lw nflbdloleyn n Q\H&d?gicirgwl a (R, was

a
et
et
met
met
et
et
met
met
et
et
met
met
et
et
met

p
2-
2-
2-
2-
2-
2-
2-
2-
2-
2-
2-
2-
2-
2-
2-
n
2-
ne;
2-
2-

treate enzy cyanop eno

2-(2- benzyl oXy- S%WHBWYI)@XW@@B (et hoxycar bonyl ) met hoxy- 5-ni tro- 6-

(3- di net hyaigHyRcasmeayth RRARKYYINYRFdxPEEbig-5-ritrd NPeBidxdrbongt fornula ().

F. In a simlar _mapner, the follow ng conpounds of forrmula (S) are nade:

9. -cyanophenoxylpyrimidine;

(2- benzyl oynethyisuinopiten essboxd-2(rydhoyyoaeiaylijaedhokytosyaartione 6- (3- (di et hy
| am n enoxy) pyri m di ne;

2-(2- %eothoxy 5- cf&?n?ﬁﬂ%ﬁ%‘gg)w']n- ef hoxycar bonyl ) met hoxy- 5- ni t r o- 6- ( 5- net hyl -

3- (di met hy R-megylsulfonyl-4-(1-caseixmadaminongrbypiieexy) sy o fi(diamanocarbonyl

2- (2- et hoxy- 5- cyRRaRREBRRYpyAm(ddehoxycar bonyl ) met hoxy-5-ni tro-6-(5-trifl uor
onet hyl -

2-methyisulfonyi-4-(1-carboxy-3-(aminocarbonylipropoxy}-5-nitro-6-(3-aminocarbonyl-
4-cyanophenoxy)pyrimidine;

35  2-methylsulfonyl-4-(1,2-dicarboxyethoxy)-5-nitro-6-(2-dimethylamino-

B5-cyanophenoxylpyrimidine;

2-methylsulfonyl-4-{1,3-dicarboxypropoxy)-5-nitro-6-{3-dimethylamino-



3- (di met hyl am nocar bonyl ) phenoxy) pyri m di ne; WO 98/ 07723

PCT/ EP97/ 04W0OH8/07723 PCT/EP9H(H444

2- (2- phenoxy- -51- -
5- cyanophenoxy) - 4- (et hoxycar bonyl ) net hoxy- 5-ni tr o- 6- ( 5- met hoxy-

3- (di et hyl am nocar bonyl ) phenoxy) pyri m di ne:

2- ( 2- chl or o- 5- cyeavepiraocy)pydim(igibdioxycar bonyl ) net hoxy- 5-ni t r o- 6- ( 5- car boxy-
3- (di net hy ). X/ i L hyl -

5- cyanophe%@gﬁwﬁ{wog?%{gycar o)r(?/}r%% 5%/1 _nﬁtlr?re()(zgﬁ?%ﬁ. ?ﬂ%&ycar bonyl -

3- net hyl phenoxy?wﬁnqﬁhevwmv"m' ne 2nd

(2-t- butylz&awmhammyamMa BRI AIRRIRY]-3 PRI dirretHyidnin - (5- di met hyl a
m no- oS % ga;'ol n-2-yl) phenoxy) pyri m di ne;
~(2-nikro-5-cyAmdp é’r"? S PAI M R Xy car bonyl ) met hoxy-5-nitro- 10

- (5-(di net hyl am nocar bonyl ) met hyl - 3- (i m dazol - 2-yl ) phenoxy) pyri m di ne;

- (2-carboxy- 5-cyanophenoxy)-4- (et hpéé/ﬁquQ@le) met hoxy-5-nitro-6-(

- (di et hyl am noet hyl -

(di met hyl ami nocar bony| Fpmeexnds)osyermyadiHheformula (K) ghd formula (S)

benzyl oxycar pony! T3-LyamRDBSHXY X athokRbRSXYIFRIHYDIN I, EELH%Y35- ni t r o-

et hoxyc(gfrﬁ%tw?'Eﬂ?ﬁ?rf"’%””(’f‘ﬁ%éﬁ‘g}'ﬁ?'ﬁ'ﬂﬁfr‘:i’ Ri%d i/ rE2MNe) of EPBRIIE iferuian ). in. 5
2- (2-'@ et8@’hﬁLa‘c?’qermatanWb—ﬁaﬁg’d&iﬁdpbﬁﬂﬂ)@ﬁ)mﬂate((i 17CH INDH WM KMbwad By tehO-
g g‘;’ g‘gﬂ: ﬁg_ i ioywaﬂgfpﬁ{engglg %Jj’f%erl”o%’r‘,é’%o‘?ﬂ I6 d/' t{befnmol) The resulting reaction mixture was
- car boxy- 2stirtedifgt pP opoKyd. - Brhavelptietwe - svebdrgied 2nd dhemesidyé ehromatographed on silica

b | 4- (|
oo STARALOC A 1 O SR

3- (di met hy(fvgﬁ? f\Bd‘h %Wwpyl}ﬁr\'ﬂn%‘éﬂmo -6-(3-{di methylammocarbonyi)
2- (2- mst hophenbxypyeimigiie R@oypodnd oflformula (H).

- car boxy- 2- met hyl but ox
3. (dl met hyI ani nocar bony%bmpﬁrerﬁ\gr)}n r thg§oIm§V|?ﬁac<}/mpounds of formula {H) are prepared:

2-(2-et hox%rl%bmWGNMQRWem(V14 (ethoxycarbonylmethyl)ammo 5-nitro-6-(3-(diethylamino-

- car boxy- 2- phenﬂr%m&{énoﬁ Bl AidaRg: (5- car boxy-
3- (di et hy]l am nocar bony %enox y)pyrimdine, 25

2-(2- pheno‘}yz @eWéylépqyéhm?ow)ﬁl(ethoxycarbonylmethyl)ammo -5-nitro-6-(5-methyl-3-(dimethyl-
-car baoy- 2- (4- suhfnewb&hmayén)oemombdvﬁ- nitro-

g Eg g%lhgi‘(%? E{g\gg cHanoc?thhﬁl x‘?{b%Qitﬁg)ygarblom/lmletr;'sl)ammo 5-nitro-8-{5-trifluoromethy!-

- car boxy- 3- (et E\Wlwtﬁvmmgcgrmpmlwynﬁxmwrmmlﬁs

(5-di net hy L ir
0 ot o bl A Ch RN B B s scmer, o
5- (di net hyl a#‘ﬁﬁ’éé{wm%%ﬂh‘%hﬁ@’(ﬁ)?ﬁﬂmm 2-yl ) phenoxy) pyri m di ne;

(
(
( 2- tzsbut 3l 2-Eni6pamoRABHBAYXy)%- (elhoxqaerrb&wnan&nam b And-¢.8-8d-HB0xY) - 5-ni tro-
(5-(di met hyl agn noe I am nocar.bonyl ) phenoxy) pyri m di ne;

(

(

2-nitro-5-cyano mﬁEhﬁ}gm"}oc%%f’Tw RSP BOWYITU99%i dazol - 4-yi ) et hoxy) - 5-ni t ro-
5-(2- etIrb&y@mvbéwyarmphwoyvm((¢t60mh5bdnﬂpyﬂwmrdnm—52myd: -Bibetraxydapyariyii di ne

2-
6-
2-
6-
2-
6-
, 35 2-(2- Céfrm%%préng @WMG,RQW) -(1

- car boxy- 2- hydr ox oxy -nitro-6-(5-carboxy-
3- (di net hy? Hbt(ygﬁ-ﬁwp PRENoTBRYE P Hreethyllamino-5-nitro-6-(5-dimethylamino-
30 3-(imidazolin-2-yl)phenoxy)pyrimidine;

2-{2-nitro-5-cyanophenoxy}-4-(ethoxycarbonylmethyl}amino-5-nitro-
6-(5-(dimethylaminocarbonylimethyi-3-{imidazol-2-yl)phenoxy)pyrimidine:
2-(2-carboxy-5-cyanophenoxy)-4-(ethoxycarbonylmethyl)amino-5-nitro-6-(5-(dimethylaminoethyi-
> 3-(dimethylaminocarbonyl)phenoxy)pyrimidine;
35 2-(2-benzyloxycarbonyl-5-cyanophenoxy)-4-{ethoxycarbonylmethyl}amino-5-nitro-
6-{5-(2-ethoxycarbonyiethyl)-3-(tetrahydropyrimidin-2-yl)phenoxy)pyrimidine;



2- (2- benzyl oxycar bonyl - 5- cyanophenoxy) -4- (1 - car boxy- 2- hydr oxypr opoxy) -
WD 98/ 07723

PCT/ EP97/ 0¥f%28/07723 PCT/EP97/04444
5-nitro-6- (5-ethoxycarbonyl -3-net hyl phend‘»@y) pyri m di ne: )
2- (2-di et hyl am nocar bonyl - 5- cyanophenoxy) -(1

- car boxy- 2- 1‘ggam nocar bonyl ) et hoxy

5-ni t r o- 6- £ 5 diEH AT PG hesY'S2- fYarﬁ"a%l%P‘Y’rf" H-sarysmehylenitsy B itiadi ne;

2- (2- am no- 5- CyaﬂBMeﬂhODéyh)noéarﬁaamyl)phenoxy)pynm:dme

- b 3 rb 5-

(gﬂm? )ﬁ% amQ n(r%n%‘g‘?)bo Kﬂ%)rolée% %W?ﬁ‘gl T‘eyﬁ'ySVf‘)fﬁ'l)ﬁ—fWB?@)”ﬁiPr?ﬁ “geHy-

2- ( 3- (dlmethyl-ammocarbonyl)phenoxy)pynmadme

2- benzyl oxy B eyaRApRanANIarefolyladn LaRRLDNAR Mﬁmﬁ’noﬂé Q1 il 8oty 2
m noet hyl - 3-(di hyl am nocar ony enoxy) pyri ne,

2- (2- benzyl oxy- 8- (@wmﬁﬁq@hw%onal);(henoxy)pynmndme
é ?t d![ C&Lb?@ﬁeﬂ%X?}cﬁgﬁbﬁeﬁ@xﬁ%ﬁ c(a&ro@t/-hqgé’tﬁ%\hgmg{u% B¥ltdo-6-(5- -methoxy-
et r ahydr opy in rimdine;
2- (2- benzyl oxy- é@yﬁﬂ%ﬂﬁ%‘%ﬁ’ﬁ""ﬁg‘?}/‘%g VR BB%0 5- anmi nopent oxy) - 5- ni t r o-
6- (5- (d| Me2-h3-k kS ecarn dapmghg 1y H Y lcalbdx ¢-2 fohelyzadh )3 miHo) PREBBX(B)dayddxid di ne;

“Carnd. qien FIRASH IOl

6- (5- (di me Pam%mﬁwnomomwtﬁwaww@daﬁwmwlpyw@am%@w Brrii-ne.

FREPA::\)ATL _?\| 6 1g55-ethoxycarbonyl-3- methmgwgﬁm@jmé ormula (J), formula (0),
or mul a

2 5 Boney FERSRloC VRSB 5 PP R LR BOAI et AP S dime Sy iaminco- 6- (-
(di nmet hyI am noc arlinodazolipRanoxenppyibysmidinee (1.1 g, 1.80 rrrml) a conpound of

fornul g i

t et rahydr I(;l%lgzr énnet?yésacn%%%h n&uyg(%(g cgﬁégﬁy 2|_s|&9<)ny)@’?h ﬁaTTB%nq_')m The reaction
m xture was heafd8- mnmetrymwmtt@swlavew [efmidazol-TiyBoheobat pirioddingr e 20
evapor at edp. «5@5%&5@%%@%; MH@%@{H <.\4@§m@d,d)%dwmns Benig@l ution

extracted with et te (300 nL). The organic | ayer was dried
(Na[err] SO err] § (aﬁﬁ"‘éﬁffd?"&cleé'bv‘?ddﬁ'fel‘ww '_‘L°°§§’°@V'We'?xy)py”m‘d‘”e
(2- benzyl oxy2-bitwyBnpiaenaoyy-4H 1- aar(;dayrmt;dawbmmsmmm:mw sphanoxy) -1, 7-di hyd

6 d..of B.
lrg a( g-&m | ar mar?ﬂé‘r?&l ?ri?xy a?ﬁ gla%p Qtrah&ﬁr(?gvm?glpaz %O%‘em(‘ﬁw”?‘gmﬁr epar ed:
25 2-(2- Eéﬁ'zyﬂbQWSSA/emharpﬂmhe){3/)Sanﬂw{\82(nmre¥\hy1va¢mln956av¢)§f1§10)afrbhewoxy) -

1, 7- di hydr o- 6( SH)(dPJe@Wlﬂ'hrHQ&‘?bon lphenoxy)pynmudme
2- (2-nmet hoxy-5 ano enoxg di rret _
am nocar boﬁ;}?)bﬁ ’b‘i”"’? cﬁyﬁvg’r' '8”‘8‘("'5%—!)” BE" ?’Wd%ﬁ ‘é"‘/pmpy”am‘m‘

2- ( 2- et hoxy- 5- C)Gmmbeaexr)b)(ydaﬂﬁ&wﬂ BirfidtNdpreretyimrimidB:;
d' egg)l%gglgle?hy?arntﬁg n%aﬁg‘g yf g' %’r?gp%ér{%cg)l l‘ ¥1déa9bo§<§l%mptogzgrl:onyqoé?wl)ammo
i rret hyl am n@erav@@riiid)rpﬁéwemy\): 3k(Ir?hddzdhydrs@p&(rﬁk})mmredm@h none;

2-
di
2-chl org:- (5 IR OEHY Xé/r) X TA5T EﬁBWé’Tammoc rbonyllpropytiamino-5-nitro-6-({5-
di met hyl amanocar bgny?) pﬁeﬁoxy 1, 7-di hydr 0-36(5y Pl gtyerl‘gl? norlleo
(dimethylaminocarbonyt methyl -3-(imidazol-2-yliphenoxy)pyrimidine;

3-(
2- (
3-(
2- (
3-(
2-{2-benzyloxy-5-cyanophenoxy)-4-{1,2-dicarboxyethyllamino-5-nitro-6-({5-(dimethylaminoethyt-
30 3-(dimethylaminocarbonyliphenaxylpyrimidine;
2-(2-benzyloxy-5-cyanophenoxy)-4-( 1,3-dicarboxypropyl}lamino-5-nitro-
6-{5-(2-ethoxycarbonylethyl)-3-(tetrahydropyrimidin-2-yl}phenoxyipyrimidine;
2-(2-benzyloxy-5-cyanophenoxy)-4-(1-carboxy-5-aminopentyllamino-5-nitro-
6-(5-{dimethylaminocarbonylimethyl-{3-{imidazol- 2-yl)phenoxy)pyrimidine; and
35 2-(2-benzyloxy-8-cyanophenoxy}-4-{1-carboxy-4-guanidinobutyl)amino-5-nitro-
B-{5-{dimethylaminoethyl-3-ldimethylaminocarbonyl)phenoxyl}pyrimidine.

C. In a similar manner, 2-methyithio-4,6-dichioro-5-nitropyrimidine, a compound of



35 2- (2- net hyl - 5- cyanophenoxy) - 4- ( 5- et hoxycar bonyl -

3- met hyl phenqyy bs/dr783 di hydr o- 6( 5H) - pt eri di none; \MOT9 9064438
PCT/ EP97/ 04444 -53- -56- -
2-(2-t- butyI 5- cyanophenoxy) - 4- ( 5- di net hyl am no-

3- (i1 mdazolin-2-yl)phenoxy)-1 ,7-di hydro-6(5H)-pteridinone;

2- (2-am no- formula (A), was treated wnth 2-benzyloxy-5-cyanophenol to yield 2-methylthio-4-chloro-5-nitro-
;5_ cyanopheno&yg_bgnfg‘;aégk%og I am p?’(é?’réq? yﬁ%)%wlw %fsfo mxﬂ‘a?ﬂzo' 2-yl ) phenoxy
2- (2-car boxy- 5- cyanophmrmmm)xarzlm:érﬁae( chergsliowirgnionetshdd of formula (K) are prepared:

3-(di et by 2k ARRONKABRSIONS) o herndsylh BYAH el )il i none:

2- (2- benzyl oxycar anophenox arbonyl ethyl)-3-(tetr
ahydr opy|5| m zjquhylth:o-4 -chloro- 5 mtro@_(Qrgtrpm@rﬁjgwo&henoxy)pynmxdme

, 7-di hydr o- 6. pleiryRhidl4-eHisteenitro-6-(3-methoxy-5- cyanophenoxy)pynmxdme

3) (% %?Lwlza%ph% tﬁlr boworoﬁ:’lnlx?%oshenoxy%%vm%%é\gﬁ m;nocar bonyl ) phenox

2- (2- ami no- R2-eigatyaploencnyp-Hnifrb-6rARtdnEho 3~ §- dvambﬂfanbxﬁmrnﬁambonyl ) phenoxy) - 7
-(1 -nmethyleth t er.idi none;
2- (2-benzyl g%(?‘ V(I:t{}gn‘loc °r° 5 m m (%Sdhte'r‘? yhélg anrrg ‘WH%Y) yrm‘f"rrg't hyl am nocar bony
| ) phenoX{) - 2-methyithio-4- chloro'ﬁ.ngoﬁtZqug«p-éwpr)uprenoxy)pynm|d|ne

7-di hydr o- 64, méqhyﬁﬁ‘%rd Ehl&gf!ﬁ'mtra-65(3 bromo-§- cyanophenoxy)pynmldme
2. (2- et hoxy - cyanophenoxy) - met hyl am nocar bonyl ) phenoxy)

X
2-methyltpiopd-ch{rpiynigp %p‘)?r‘)"e"l“’"e;c‘@i”HW"B"‘@‘(‘SH)“"B‘E ‘eri di none;
2 (2- et hoxy- Emyﬁna.pmmy)sspﬁué&(eaﬁhawyz& Srandbreabiypvamidieear bonyl ) phenoxy) -
7- benzyl - erid 2-
( 2- phenoxy- 5 ENERR e4n%h'° % mfr%%y(ghnc'ﬁ'io (%’aC ¢ r?me?yl’?éf'm'd Bhenoxy)- 20
4- sultBony2- piemvyh))fﬁecm'yb-51mt?01§r(ﬁy’dﬂrwftwmphpm@tmpdrmdm, _
2-chl oro- z‘im%mnﬂ.etwma%)srﬂﬁs%@tezmouzlsae%n&aén& meqﬁmka n- 2-yl) phenoxy) -

2- nethylsulfon% -1 ,7 hyd - pteridinone;
met hyl -BmeHy, b'ﬁrfeﬁﬁe(yf BjtrpB: <@cﬁarPé=txmﬂ1 camv%*eawmw% hy! - 3- (i m dazol -
) phenoxy3-methylithio-4-chlora-5-nitro-6-{2-r-butoxycarbonyl-5- cyanophenoxy)pynmzdme
ul f onyl

7-(
2-(
7-(
2-(2-

2-yl

7-(s

7 (5 bt y1 i R o B R ke PR e B penp Y HEYAIA ani nocar bo
n | ) pher2oxy) 2-methyithio-4-chloro-5-mtréi6Adaiminec@rbpinyirfe tyepbpHenoxy)pyrimidine;

- di

2-

hydr 0- 6£ mEQh %u g'hg}grﬁemtro 6 (S-amn ocarbonyl -4- cyanop enoxylpyrimidine;
am no- 5-cy anthenox 4- (5-(2-et écar bony f - 3- (netrahydropyrl m

2
di n- 2- y| ) phe?‘fm?ff)y" io-4-chioro- 5 nitro- 6 (27d r(aprmy Mrs gfyasr/\pgq?éf:ﬁyypyrmldme
, 7- di hydr o- 6f-&idimyjrhidra- dilml‘ﬁé‘mtro 6-(3- dnmethylammo -4-cyanophenoxy)pyrimidine;

2 2- car box 0X am nocar.bon henox
2 D e B B SR R R ol R e B B AR e, P )
2- (2- berzsyl oXyr@mmbmyft srBerOWamUpﬁe(ﬁei(r}n)et-hsiaamon%eﬁn@&eebhduymdnbanyI - 3- et hyl

phenoxy) - - - C 5abi-4. Ermitra. B2,
"7- di hydr o- 6( 5H) @t ori cﬂ an%xrr?g%r mmn%F,Oé%%H%L%or{in {ethoxycarbonyl)methoxy-5-nitro-6-(3

2-(2-di et hyl ca'mem HFMRSARPPOHRRapanEBHEREI0S) @ SOERIYRG-OF Fqrmwte (RbtHaH HPAtAOYWED (i ni
dazol i n- 2-benzyloxy-5-cyanophenocl to yield 2-(2-benzyloxy-5-cyanophenoxy)-4-
(ethoxycarbonyl)methoxy-5-nitro-6-(3-dimethylaminocarbonylphenoxy)pyrimidine, a compound
30 of formula (8).
F. In a similar manner, the following compounds of formula {S) are made:
2-(2-benzyloxy-5-cyanophenoxy)-4-(ethoxycarbonylimethoxy-5-nitro-6-{3-(diethylamino-
carbonyl)phenoxylpyrimidine;
2-{2-methoxy-5-cyanophenoxy)-4-(ethoxycarbonyiimethoxy-5-nitro-6-(5-methyl-3-(dimethyl-
35 > aminocarbonyi}phenoxy)pyrimidina;
2-(2-ethoxy-8-cyanophenoxy)-4-{ethoxycarbonylimethoxy-5-nitro-6-(5-trifluoromethyi-

3-{dimethylaminocarbonyllphenoxy)ipyrimidine;



2-yl ) phenoxy) - 7- (am nocar bonyl met hyl ) -1 , 7- di hydr o- 6(5H) - pteeri di none; 35
2-(2-am no-5-c¢ anophenoxy) 4- (5 (di met hyI am nocar bonyl ) net h¥, i m dazol -2
-yl ) phenox¥yP-98/07723 7- (2- (ami nocar bonyl ) et hyl )-1 CT/EPYT/04444

, 7- di hydr o- 6(5H) pt eri di none; -54- )

2- (2- benzyl oxy- 5- cyanophenoxy) - 4- (5- (di net hyl am noet hyl - 3- (di met hyl am nocar
Ig(cjj'rll'y :E?:,Bg/ %%ﬁf}fncxy 5- cyanophenoxyy\Q(et%oxycar%onyl)methoxy 5-nitro-6-(5-methoxy- -57-

7- (car boxynet BydinethylaimhicagtnelefoyHy-ipidire: di none;

r2|- ﬁn ZaPﬁ”ZﬂPéMor@ é:magg.tm%ye@&%&@h@gﬁgﬁé ggﬁyé - !;%ax - (tetrahydropy
, 7- di hydr o- 6( 5?.1)(‘11megmamlmqebonyl)phenoxy)pynmldme y b

2- I(22lse|n)zylélpmérrﬁr.s;eagmhawy)x1ékh6ﬁmémbmmyrk@msmﬁasb9@mokmmw-( 3-(imda
zol - 2-yl ) phenoyy) -

7- (4- ami nobut y?ﬂ%ﬁ’%’bﬁ“ﬂiﬁe%ﬂ%‘t"@ﬁo -pteridinone; and

2- ( 2- benz3H Dxyuthl-Sgamrephanoy )3 ethd¢XycérdommtieyHoavdb mited-By$-dBretiokiamaihbry | ami nocar
bon

2-
(
e
2-
b
f

c
2-

2-
2.

2-
2-
2-
1
2
6
2-
6
2
6
2-

[
1

onyl ) phenoxy) di nopropyl)-1
7-di hydr o- 6(5I?-I)('rmdaéro%m T y”phenzx\()gyr%a’% C. In a simlar manner,

3-di me? Iﬁ%héfm%@MPB@WFW\%W)IC&IMWUmethoxv -8-nitro-

(
et hogycar bonybnﬁ&me)r@mc‘éruah sty E2RBBAVL Qipero AYARRRGRAOXY) PYT i m di n
, a conpound of 1 formul a was reduced and cyclized to afford

(3 di mag-ﬁ%, Fgﬁ?wogéywﬁpywéh W&owc?rgonyl)methoxy -5- mtr -8-{5-{dimethylaminocethyi-
enzyl oxy- 5- cyanapteemnaypochsbbngliidhedoosBiiotidingt er i di none, a conpound of
ormul a (9)(% b?nz[yloxi/car?myl -b- cganolpherloxéﬁd» %Jthy@grbmﬂp\%{h’o& Bq'utt'(pl | owi ng

onpounds™ 0O
( 3- met hyl phefidky? ﬂﬂw@mw&)ﬁw)@ Bereanygieewawigin=2tylphenoxyipyrimidine;

, M- d'wdfﬁ (@(ﬁ@h‘)ﬂa@t’ ﬁéda%o’?@pgcyanophenox }-4-{1- carboxyethoxy) -B-nitro-
(3-chloro-5-neth ox%p enoxy) - 4- ( 2- et hoxy- 5- cyanophenoxy) - 1

, 7-di hydr o- 6( 5R)i3ptie v@mmérbom‘g)phenoxy)pynm(dme
(4-trif buprasiret iy plopnenoyy-4-1- &rmykmmyaﬁmeqpammmnmﬁy{)s-ramﬁym(hyﬂmwﬁ( 5H)

pt glr L%pgng( 5ﬁmmocar%oéﬁ)ﬁﬁenoxy;ny”mp‘penoxy) - ( 3- et hoxy-5- cyanophenoxy) -

(3 guanzdzwenﬂlmtaawapmm)-44L1(@rqmv;rﬁcngxbﬂb&éyanémﬁméﬁwnflugromethw
7-di ﬂ'ydr 0- 6( 5@(dme‘%ﬁ\}lgﬁlﬂgﬁbonyl)phenoxv)pynmndme

( 3- ur ei dophenoxy) - 4- ( 3- enox‘y yanophenoxy[)
7-di hydr 8 (EMWﬁtE‘épya&pmxy) {1- carboxy 2-methylbitoxy}-5-nitro-6-(5-methoxy-

[Bd(ﬁ ghl or O@t(hWéthﬁarﬁ'ﬁb&B(bWﬁﬂi@ﬁ)ﬁy)éyr(nﬁdlﬁétl or o- 5- cyanophenoxy) - 20
, 7-di hydr,0-

(3-di rre12h(§l ghrﬁH% %vagg )?Pﬁﬁgnogz c)arbzfx(é %‘ %hg‘y&§é‘ﬁt6°p é?\g")’(r)blﬁx 1, 7- di hydr o-
(5H) - pteridi n@rigimethylaminocarbonyl)phenoxylipyrimidine;

(

4- % h0>§y(§6;fh99&b(,|-@l@%@eﬂy&noéy)(@nmrw ﬁm%ﬁ&wmemw%x% 5-nitro-

7-di hydro-6 - pteri di none; $

met hyl i i dazol - B-8INgRyRRRBRY)E: 'He‘(‘ﬂpHﬂPHVP H0igP&nophenoxy) -1 , 7- di hydro- 25

( 5H) - pt erd-@LdhA® 5-cyanophenoxy)-4-(1-carboxy-3-{methylsulfonyl)propoxy)-5- mtro 8-

- [ 3- di met hyl aninophenoxy) - 4- ( 3- met hyl - 4- cyanophenoxy) - 1

7- di hydr o- 6(5 :dﬂﬁ%‘gga’i“ﬁ)Sh:“éf"g"da%”%ﬁ"é’ﬁ?ﬁ%py"?”“%g'

met hyl i mad@zotthyi-Reydnp pieenswyt-d-¢2bami 2aaiiBnistherypRevttxy) - 1 |, 7- di hydr o-
SH) »pteridin | bonyl)methyl-3-limidazol-2-yl)ph yipyrimidine;
(3- t buto c%gio(d"retn»é?{gl)?océr ?H(YBTae%yno-'m-l c‘:‘}z/%lnoy pe%n(;)x l

3-yl)ethoxy)- 5¥utro

net hyl i m dazgls. muaet)sl,nhrph@ewva fdimerzynearnbaa«ym&nmmpmmmyg
7-di hydr o t eri di none

6
met hyl i m%lgz'sﬂ'i’r?- 20P BRIV AT beév(%é*r a”' 4 YR b RaRGky) -

6-{5-{2-ethoxycarbonylethyl}-3- (tetrahydropynmrdm -2- y!)phenoxy)pynmxdine:

(
7- di hydr o~ & By pt @Yﬁnaiﬂ}?@ﬁéy) 43} -carbogyZgindoli
1

35 2—;( 2-carboxy-5-cyanophenoxy)-4-(1-carboxy-2-hydroxyethoxy)-5-nitro-6-{5-carboxy-
3-{dimethylaminocarbonyliphenoxy)pyrimidine;

2-{2-benzyloxycarbonyl-5-cyanophenoxy)-4-{1-carboxy-2-hydroxypropoxy)-



1, 7-dihydro-6(5H)-pteridinone; 2-(3-(1
-methylimd é‘lﬂ?’ =43 Y| ) phenoxy) - 4- (2-t - but oxycar bonyl - 5- cyanop&qm};»y,)w 35

1,7- dlhydro pt eri di none; 2-(3;

-met hyl i m dazol i n-2-yl ) phenoxy) - 4- (3-t- but 8xycar bonyl - 4- cyanophenoxy) -

1 ,7-di hydro-6(5H)-pteridinone; WO 98/ 07723

SCIQEPQW 04444 5-nitro-6-{5-ethoxycarbonyl-3-methyiphenoxy)pyrimidine; - 58-

(1

-met hyl i mi dalZoligtRviomiperaRenhRyoyRaeRhe N fid & 51081y B amisgearenstyBersym)-

1,7-di _hydr 0- 6( Eﬂ'altrﬁieefb'l dlinB@RRmMIno-3-(imidaz§ldr4-H)phenoxy)pyrimidine;

LUy dagol L €Yl IREnO - e 35T IRREL DB b s RAORISY)
(3-(15net hyI i rm|d-&zr0,ﬂarmnaeayﬂ>c)rphmnmy;?-(mqazeleﬁ yipbbrydxamyrimidinec yanophenoxy) -
. 7-di hydrg , )

met hyl | 11 GG B %*gﬁﬁé}%’m {2y s nirese s amethyiamnoethy

. 7-di hydr o- 6( asdirmtév*ia@me onvnphenoxzmc/sm(dre

rret hyl'i m dazodenByigews-LpdRBRIEKy 4 (‘2Bdixdiﬁiohyﬂraﬁﬂxﬂps-%nfdlwpi“&'ﬂ@%rboia@lethyl)

, 7-di hydro-6(5 teridi ngne;

met hyl i mi dazol :-:21 g"iﬂyﬂﬂ‘?éﬂ'ﬂﬁ/) 22{”?@-"8?‘%‘(’@ f8%i no- 4- cyanophenoxy) -

7- dinby draor26{ebk)ie pt- By sHopBer@ixy)-4-(1-carBeXy35-grhinopentoxy)-5-nitro-

ms;[“é: Ih;nd?g-zgl( %@(d{e%tﬁﬂgrggéxgrba%ﬁ)%ﬁe@ Egr 1f§zo?¥ ﬂgfpen% \%pyr)n_nidine: and

met hyl i m daZdtenav@xy$-Fpanenbspry Ud-( Deasboixdrosanidirataishghbrripio-

, 7-di _hY_dr 0- 6( %QS-EtrﬁéthﬂhrﬂQ@@bhyl 3-(dimedyladi nQ)larbony!)phenoxy)pynmldme

met hyl i m dazol i n- 2-yl ) phenoxy) - 4- ( 3- met hoxy- 5- cyanophenoxy) -

7-di hydr o- 6(5H) - pteri di none; 2-(3-(1

met hyl i m dazol i n- 2-yl ) phenoxy) - 4- ( 3- ®RERPARATIOSENOPhenoxy) - 20

, 7-di hydro- 6(5H) - pt i di none -(3-

et hyon dazol | - b ST BRERGG o sl (@ frmus g fymula 00

di hvdr o- 6 t&f2- gpmhpg 5-cyanophenoxy)-4-(ethoxycarbonylmethyllamino-5-nitro-6-(3-
y () -p Y- |

t
7-
3- di et hmh&wma&&mbmemwﬂn biRe PNERROX YrPmA¥ANS BERERRRM)GT formula (H),
3-

, 7-di hydr o- 6(5H) - pt eri di_none;
di net WP@HW@&&&"B(S%?I%W&%W’F%W‘("? Rt eiuendya s raf 4R a‘i”e‘?“%lﬁﬁﬂ/dr o-

(

7-

(
( 5H) pt er i(6lo AUNE The reactio®@mixture was heated for 30 minutes at 70°C. The volatiles were
(3 moby! S Boear RONYL RSO WEHED, A Rads SHARSRBENSN Yhiackss il LA
2- (3- di met gk (300amborilepheamox pyerds §drvdtiNgJSOR} ayhevapbraregxy)atfprd 1.35 g of 2-

, 7- di hydr 0-5_130hvi0xy-6-cyanopheab R4 @t@rn'\ghﬂmgmcarbonynphenoxy) 1,7- duhydro -B{5H)-
2 ( 3- di et hyl ami nocar bonyl phenoxy) - 4- ( 2- et hyl - 5- cyanophenoxy) -
, 7-di hydr 0- _pteridinone, a compound of formuia (J).

2-
1
1
1
1
1
1
1
1
1
2-
1
2-
6

B. In a similar manner, the following compounds of formula {J} are prepared:
25 2-(2-benzyloxy-B-cyanophenoxy)-4-{3-(diethylamino-carbonyl)phenoxy)}-
1,7-dihydro-6(5/)-pteridinone;
2-{2-methoxy-5-cyanophenoxy}-4-(5-methyl-3-(dimethyi-
aminocarbonyliphenoxy)-1,7-dihydro-6{5H)-pteridinone;
2-(2-ethoxy-5-cyanophenoxy)-4-(5-trifluoromethyl-
30 - 3-{dimethylaminocarbonyllphenoxy)-1,7-dihydro-6(5H)-pteridinone;
2-(2-phenoxy-5-cyanophenoxy)-4-{5-methoxy-
3-(dimethylaminocarbonyllphenoxy}-1,7-dihydro-6{5H)-pteridinone;
2-(2-chloro-5-cyanophenoxy)}-4-(5-carboxy-
e 3-{dimethylaminocarbonyl)phenoxy)-1,7-dihydro-6(5/)-pteridinone;
35 2-{2-methyi-5-cyanophenoxyl-4-{5-ethoxycarbonyi-
3-methylphenoxy)-1,7-dihydro-6{5H}-pteridinone;



6(5H) - pt eri di none:

2- (3-di net hyl am nocar bonyl phenoxy) - 4- ( 3- net hyl - 4- cyanophenox

, 7- di hydr %0 98/07723 6(5H) - pt eri di none; 35 /EP97/04444

2. (3- di net hyl am nocar bonyl phenoxy) - 4- ( 2-5&mi no- 5- cyanophenoxy) - 1, 7- di hydr o-
6(5H) - pt eri di none;

2- (3-di met hyl am nocar bonyl phenoxy) - 4- ( 3- am no- 4- cyanophenoxy) -1 , 7-di hydr o-
WO 98/ 07%9Bt-butyl-5-cyanophenoxy)-4-(5- dlmethylammo

gg{_DEP97/ 04g4§ (imidazolin-2-yliphenoxy)-1,7-dihydro-6{5H}-pteridinone; - 59-
- pteridi none; . . -

2- (3. gualii P REBHERERR AP Br B e AREIRENBEYY - Gmidazol-2-yiphenoxy)-
, 7- di hydr o- 6( 5H)dip§desi608 M aneidinone;

2. (3+gua i.nhophena 3-C enoxy) -1

7- d|5h d? 69 E% g' Xr)o&h%réoné) 9 é)%x rXetﬁyngu%QQtROl

2- (3- guani di n@ﬁm-mmwa)m dodatbonylinihencegvt-dr bdhydro- S amesisinonexy) - 1

, 7-di hydﬁ@z @éé‘?ﬂox%a‘?ﬁér@i Be ophé'noxy) 4-(5-(2- ethoxycarbonyleth H-3-({tetrahydropyrimidin-
2- ( 3- guani di ngphenoxy) - 4- ( 3-t - but oxycar bon ey cyanop%enoxy -

1 7- di hydr o- 6@3tpP§Reayy: H[?rqgwgro -6(5H)- pterldmon
2- ( 3- guapi ZisnRapnen s} bohy( 2 pabplanakenid- detyanopaenayyhendxy)-7-methyi-

(qlohydro 6(§I—9

teri
ani di noph%’ Boer sq%(péeréjr'ﬁ‘)ﬂocar bonyl - 4- cyanophenoxy) - 1,
di hydr B-(Z‘r(aﬁeH)O-@tmmdhmnﬂ +4-(5-methyi23- (W@hdmrﬁnmmwm@yom -7-{1-methylethyl)-

3- di met hyl am, npd#}y&gaqu,p,rbqg%lynmhl , 7-di hydr o- 6( 5H) - pt eri di none:

( 3- guani di nophenoxy) - 4- (2 | am no- 5- C}/ano henoxy) - 7- met hyl - 10
7-di ﬁy%thDW(cB‘H)s- wa@p?r&pﬁ%é ~(5- tnfluoromethyl 3-{dimet ylammocarbonyl)phenoxy)

3- guani di nonh&ﬂawbmﬁywmnmmmmpwmﬁmayanophenoxy) 7- (1
3

| t
ﬂ% " t‘%f%‘?ﬁ%sc&\faﬁ8ﬁ'§ﬁ”8ﬁéno§ TﬂEx’(YSQt‘fB m (':n%g%{o Ei”yﬁ"v% (2- met hyl pr
pyl ) - 7-{1-methyiropyH-ali Fgiblydpe- 6(53ﬂ1)pteptdmonel| none;
di ”%t(%k%%o&awwkwaﬂgwbo&y (a%m%&rgyém.ﬁo&mn9@5@%&-&%(&

nmet hyl pro H) - pteri one;
d|nethyldn?ﬁ@ﬁ@PHﬂﬁV!%H@ﬁ@%?) 4 (2 nethyl 5- cyanophenoxy) - 7- benzyl -

3-
t
3-
7-di h)ﬂd&%@nﬁ&@)& Wa@xbblﬁhnﬂﬁ)ﬂ& {5-ethoxycarbonyl-3-methylphenoxy)-

3;dimet hyl am no?f rhonyl phe X‘y;(ﬁ[}?{g'&’r %pgl -Iélmc anophenoxy) - 7- (4- sul f ony
3-

n

3-

met

phe ?R/I ) met hyI eh di none;
di metydhsns- ﬁwm@ay&mheﬂbnyr)etwa(@nam(m@d@Obfy&ﬂbp'mey) -7-(2-nmet hyl su

(
(
(
(
(
f? ylyethyl - 5 5 mem sulfoqyl)?{ﬂiy!=177 Hin HMQWS@{«&'E%M&“ di none;
(
g
(

di met hyl am noca enox 3-am no- 4- cyanophenoxy) gsul fonyl nme
hyl)-  2-(2-methyl-5- cyangpmnggﬁWQdem apneser RACKYRENY!- gmldazo' 2 vl)p enoxy)-

~;> gUﬁmddl nom‘én%yr)aerﬂw(zmmfaacméﬂfbyam@henoxy) 7- (i ndolin-3-yl)methyl -
i hy ro
u
7-

4Ri dinop Z)'?WJOP‘('?”B’&’ bo‘?ﬁd'ﬂ‘egiyéaﬁ'bé%é?\y&?ﬁ AR A B AR Ry -
di hydr o- 61-biolipteylingitmdnel-dihydro-6(54)-pteridinone;
3 902 L RRBST N b e B3 GIKE AL RRRYbn Y RRRRS BRI o L ey et I

é - pt eri di none;
2 (3 guanl di nobhmxvﬁwlfc‘%bw Tols 'bX‘ifé:ﬁr(WrﬁiF”%"@yanophenoxy) 7- (1

- hydr OXyej4. Wéa)rﬁoxy 5-cyanophenoxy)- -85, c%rtﬂixbW{B%e@(ﬁdﬂlnéﬁa&i’dnﬁil}mﬁﬁﬁxy)-
30 7-(hydroxymethyl)-1,7-dihydro-8{54}-pteridinone;
2-(Z:Benzyloxycarbony!-5-cyanophenoxy)-5-amino-4-(5-ethoxycarbonyl-S-methylphenoxy)-

2-
7-
(3
2-
1,
2-(
2-
(0]
2-
2-
1,
2-
| ph
2-
|
2
t
2-
1,
3-
1
2

7-(1-hydroxyethyl)-1,7-dihydro-6{5H)-pteridinone;
2-!2-diethylaminocarbonyl-5-cyanophenoxy)-5-amino-4-(5-dimethylamino-3-(imidazolin-
2-yliphenoxy)-7-{aminocarbonylmethyi)-1 ,7-dihydro-6(5H)-pteridinone;
35 2-(Ztamino-S-cyanophenoxy)-4-(5-(dimethy\aminocarbonyi)methyl-3-(imidazol-Z-yl)phenoxy)-
7-{2-{aminocarbonyl)ethyl)-1,7-dihydro-6{5H)-pteridinone;

2-(2-benzy|oxy—5-cyanophenoxy)-4-(5-(dimethylaminoethyl-3-(dimethylaminocarbonyl)phenoxy)-



2- ( 3- guani di nophenoxy) - 4- ( 2- am nocar bonyl - 5- cyanophenoxy) - 7- (am nocar bonyl m
et hyl) - WO 98/07723 1 ,7-dihydro-6(5H)-pteridinone; 35 PCT/EP97/04444
2- ( 3- guani di nophenoxy) - 4: (3-am nocar bonyl - 45 cyanophenoxy) - 7- (2- (ani nocar bon
yI ) et hyl) - 1, 7-di hydr o- 6{5H) - pt eri di none;

2- ( 3- guani di nophenoxy) - 4- ( 2- di net hyl am no- 5- cyanophenoxy) - 7- (car boxynet hyl )

\AchI%/oQ‘]rzgtﬁyl) 1,7-dihydro-6{5H)-pteridinone;

PCT/ EP97/ 04444 60-
1, 7-di hydr @ (@(%Pﬁl‘ﬁtve'? anﬁawémxy) -4-(5-(2-ethoxycarbonylethyl)-3- {tetrahydropyrimidin-

2- ( 3- guani di nopmevthybxom (732<darmiewnylh\am W%Mqaf%ﬁpmdmyhe 7- (2- car boxyet hyl
2. (3- guani &l‘ﬁ(ﬁ?ﬁéﬂ%’ﬁé’% %anf’ﬁheng "Pohﬂ:{ am noagﬂg’ogar{go ey T A oty 1) -
5 1,7 Ralldagrdmobtﬂ(lﬁﬁ-D?—-q)h\eWﬁKmmef*me and

(3-guani dj_ &%ﬂ?ﬂQ}W% c&an(:phenoxy) 4- (5 (dlmethylammoethyl 3 (dlmethylammocarbony!)phenoxy)
i met hyl am no- 4- cyanophenox guani di n
5H)- pteHE(Pl

5

2-

3-di

1, 7- di hydr o- 6( 5H){Hewn] °ﬁE?rﬁ’é§X1 7ah Vd“’ -6 I n a sinilar manner,
2- (

(et

e,

p—

2-benzyl oxy- & Cyanmphﬁrlﬁméfyﬂanﬁer 2-(3- d|methylammocarbonylphenoxy) -4-

A conpodfapts o R e e Ear RPR BRY s RREREL | BARRALE &

2-[ 2- beozylfemﬂ&mym@pmnm(w& dlfc(lz’}d to afford 2-(3- d:methylammocarbonylphenoxy) -4-(2-

(di met hyl ani nocar b F%Ip)ﬁﬁ,be%g%w ﬁmygyoré[wgie%d,ﬁom [alcoﬂlpees@@wroﬁamkb(opne a

conpound of In a simlar manner,
the fol | owi ng coPpounis? Bhildrapanmesn tbq'5°"8\"’é‘9p"r°@'t98|“%‘& of formula (O} are prepared:

2- (2- benzyl ;_Qg@zmgmgmgymbgmmt%x(,g dydh&gHay by 1Mo dinddrb-6{5H)-pteridinone;

S meno) SRR PR Rty LR ARpgr S 78R (51 ddhre
amni nocasborwmﬁvlﬂeamme)hyﬂiﬂ-lemmb F (B ofethdeyiR- {:yabonl}mnaﬂﬂrﬂ ginyedp-aihis)-pteridinonep - (
2-et .hoxy- 5- é?;;f?gc rr]nexr[u]oox %cﬁxhﬁ 53 re&go&{é‘éoclfg%@&n%é xy)- 15 %thro -8({5H)-pteridinone;

3- (di met hyl arp enox 4] oxazi n- 6( 7H) - one:
20 2-{3-guanidino- 5 methylphenoxy) -4-(2-phenoxy-5- cyanophenoxy) 1.7-dihydro-8{5H)-pteridinone;

2- (2- phenoxi’r&&bé%ﬂﬁ&#&%%télp#eneﬁv %pa%xe&x@dnngnmkamsme%bmayé :) phenoxy)
zZi

2 (2- chl or * 5+ (?y%fﬁ?fﬁﬁ‘@ﬁ’&?ﬂe[‘ﬁw?@ %?%‘?jb“ l?y@'f’g’ ?Yé?%ﬁeﬁ?ﬁyhocar bonyl ) phenoxy) -

SH- pyriaw do[ 4, 5- b]7-didydid-6raizipreri@(néhl:- one;

2- ( 2- et hyl h | 25

5H§ pym?m. 3(;0% 23 é,}lrbeJ”TJ? e”f@éﬁ%;ﬁhﬁﬁg?o‘;%"&’w G RIRE LY ardp FELRVL PN -

2-[2-t-buty| 5- c§nbipkesdoryd:- 4- ( 5- di net hyI am no- 3- (i mi dazol i n-2-yl) phenoxy)

2-4- eth@!?bo‘%)'ﬂ‘dn%qg{o/x]y)& b,i Enlatrﬂ] Q%:@debh@r(o?(lﬂ)’r Onﬂwdro 6(5H) pteridinane;
2 (2-am no- 5- cyanophenoxy é rr%% %n%gocagobg in}a%hdY (i mi dazol -2
-yl ) phenoxy¥43-11 methyllmldazol 2-y) pﬁwﬁ { %Ie N P Eﬁl Pg(drﬁ_b one:
25 6(5H)-pteridinone;
2-{3-dimethylaminophenoxy)-4-(3-methyl-4-cyanophenoxy}-1 ,7-dihydro-8{5H)-pteridinone;
2-{3-{1-methylimidazolin-2-yl)phenoxy-4-{2-amino-5-cyanophenoxy)-1 ,7-dihydro-
6{BH}-pteridinone;
2-(3-t—butoxycarbonylphenoxy)-4-(3-amino-4-cyanophenoxy)-1 ,7-dihydro-8(5H)-pteridinone;
30 2-({3-(1-methylimidazolin-2-yl}phenoxy)-4-{2-carboxy-5-cyanophenoxy)-
1,7-dihydro-6(5H)-pteridinone;
2-{3-{1-methylimidazolin-2-yl)phenaxy)-4-(3-carboxy-4-cyanophenoxy}-
1,7-dihydro-6{5H)-pteridinone;
2-(3-(1-methylimidazoiin-z-yl)phenoxy)-4-(2-r-butoxycarbonyl-5—cyanophenoxy}-
35 > 1,7-dihydro-6(5H)-pteridinone;
2-(3-(1-methylimidazolin-2-yl)phenoxy)-4-(3-t-butoxycarbonyl-4-cyanophenoxy)~
1,7-dihydro-6(5H)-pteridinone;



30

2- (2-carbox _}/anophenoxy) 4- (5- (di net hyl am noet hyl - 3- (di net hyl am nocar bo
nyl )phenox?%l 981077 5H pyri mi do[4 5 bl [ 1,4] oxazi n- GRHEPHM444

2- (2-benzyl oxycar bonyl -5

-cyanophenoxy) 4-(5-(2-et hoxycar bonyl et hyI ) 3-(tetrahydropyrimdin-

) phen )-5SH-pyrimdo[ 4, 5-b] [ 1, 4] oxazi n- 6( 7H) - one,;
2 (2 di et ﬁ?%é?ﬂ%ﬁf’%ﬁ?’l” %Y'W‘&ﬁ@%'édgmﬂwa(bsﬂ\('@r%h%h&mmar bonyl ) phenox
32/)(2 35 17dmv&b*=awmmbm5&e5 b][31 4] Oxaf,'[' 6(7H) - ong Y ph )
amn ano ) met am nocar bon enox
7- met hyl - gr@é% Wg,gfd‘zéysz r’”“(f'eZT’éYy%‘:" ”%’%%ﬁbb%ﬂy 4-cyanashenoxy)-  \w) o8/ 07723
PCT/ EP97/ 04444 1,7-dihydro-6{5A)-pteridinone; -61-
2-(2- bgnzyl AR thi an
( dl( rre?fyl g%@ﬁgﬁ;ﬁ%n gﬁﬁ\nf){‘ly;) eﬂc)ivl} 442! J*&R&lgrq%é@yﬁyagoph oxy}-
-met hyl et hyl ) - 6*9V¢'ﬁ1£%‘[”49‘5ﬂ%ﬂ"°1 4] oxazi n- 6( 7H) one: 2- (
2- met hoxyzﬁsqymmmmm)n Ayl e ABEIAN Y -dRn bt BRHB YL @%mﬁéﬁé,@&nyl ) phenoxy) -
7-(2- n'ethylpropylﬁ r|m of 4, 5-b] [ 1, 4] oxazi n- 6( 7H)
2- ( 2- et hoxy- 5- y* '8?5‘”8 W’)p‘a”‘t'w'@ar boxy- 3- (di met hyl ami nocar bonyl ) phenoxy) -
(1 -net hmemw»)wfﬁdézmnm-mmbéxw 8- (D]dirdethdhoxasdvabdphshogmne; 2-

2- phghoxy- 5- qyaR: ethoxycarbonyl 3- et hyl phenoxy) - 7- benzyl -
e byl dop 4. S/ ppRRGE )

2-chl oﬁd351mﬂ§?‘nﬁp’mﬂndw§ v!mr(eaommﬂsmahVIamm@A(dmm,:mwn- 2-yl ) phenoxy) -
ﬁ i&ﬁ&ﬂof@@yﬁ‘gp@dwg,)enet hyl - 5H pyri m do[ 4, 5-b] |

oxazi
met hﬁrﬁé‘ egﬁém&m'f@ﬁ%t’y% viphesepdidnrrsih e heeapBsagM et hyl - 3- (i ni dazol -
phenoxy) - 1,7-dihydro-6(5H)-pteridifarisl f onyl met hyl ) - 5H-pyrim do[ 4, 5-b][ 1

7-
(
5
2-(
10
1,4
2-(
2-y
]
(
|

y phenoxy) 1,7-dihydro- 6(5H) -prErdgineradol i n- 3 yI ) et hyl - 5H pyri m do[ 4, 5- b] [
4

]
2-
1)
, 4 ox
- 2- tzqF ﬁéﬁéﬂ&”" zom 5 Y”pﬁ‘e{‘%xy()él % ST asn%yﬁ%&hﬁy?xyé (di net hyl am nocar bo
)
]20va| D (@((?JFQe'tmﬁwldanolﬁﬁ 2- yl)phenox }-4-(3-methoxy-5-cyanophenoxy)-

am no- 5- cyanop enoxg)/
2-yl) phenO)ay-)' d'hvdro 6(5H)- ptendmone

n-

E i m daE @l 341 yhexmmibdigdzolin-pygrerb do{ad 3thixly B-cyah spragéxys-6( 7H) - one:
2- gar boxy-
C ' d'(‘?ﬁdm S(BMXNG%G ?%Perret hyl am nocar bonyl ) phenoxy) -
(

- et hoxycarbonyl et hyl)-3- (tetrahydropyrim

yanophenoxy) 4
hydr ox grigt{hyherbiirdigpzelinag - d'dr[hﬁnéxsbﬂ (2-phahaxveizé an&(hERY xvDNE; 2-

[
2- benzyl oxycar,bpgy,k,a,@ @y@)n&gmm&y) 4- (5- et hoxycar bonyl - 3- et hyl phenoxy) -
2 roxyet hy -5H—tp%rlmdo45b][1 4] oxazi n- 6( 7H) - one;

0
(2-di et W?é“ﬁ‘ﬁ&'é?‘b@ﬁ?/“@"%}?&?f@@ﬁe‘ﬁ GNOY =Y SY2aPRAEEPY -ani no- 3- (i mi dazol i n-
{l )phenoxy)- 17d|hydro 6(5H)-pteridinone; | D11 4 6l

anLnoc r|m , 5- oxazi n- - one;

e B B o BT A iR BB BT S AN 5. (i i dazol -
yl) phenoxy) 6(5H)-pteridinone;
(2-(am @ot%aa.m%wa)n%@ﬁ%znﬁ&#enw mﬁ%&nés%%pﬁlmwi B a@(@t& one;
(2-benzyl oxy-5 anophenoxy) - -8

onyl ) phenoxy) - _6(5 pterldmone
(

car boxymtdiykhylahtiddyadhyiit edo by il (2Iméth @ jaRodhedd -0 [¥edinydro-
(2- gﬁnzyl oxy- gsgyano henoxy) - 4- (5- (2- et hoxycar bonyl et hyl ) - 3- (t et r ahydr opy
di

- (di net hyl am noet hyl -

2
n
1,
2-
di
7-
2-
5-
7-
(
2-
2-
7-
2-
7
2- I met hyl am nocar
b
7-
2-
r
1
2-
z

i mi "Brend) "2t ) phenoxy) - 7- ( 2- car boxyet hyl ) - 5H pyri mi do[ 4, 5- b]
, 4] oxazi riZ—8(@H}mhmlnocarbonylphenoxy) -4-{2-methyl-5-cyanophenoxy}-1,7-dihydro-

(2- benzyl oxy-ge gy&gg&pwoxy) 4- (5- (di nmet hyl am nocar bonyl ) net hyl - (3- (i m da
ol - 2- yI)phenoxyf

2-(3-dimethylaminocarbonyiphenoxy}-4-(3-methyl-4-cyanophenoxy)-1,7-dihydro-
. 6{5H)-preridinone;
35 2-{3-dimethylaminocarbonyiphenoxy}-4-(2-amino-5-cyanophenoxy}-1,7-dihydro-
6{5H)-pteridinone;
2-{3-dimethylaminocarbonylphenoxy)-4-{3-amino-4-cyanophenoxy}-1,7-dihydro-



30 7- (4-am nobutyl)-5H pyrimdo[ 4, 5-b][1, 4] oxazi n-6{7H)-one; and
2- (2-benzyl 8%79y3anophenoxy) 4- (5-(di net hyI am noet hyl - 3- (di mm-ﬁmmpcar
bonyl )phenow

7- ( 3- guani di nopr opyl ) - 5H pyri m do[ 4, 5- b] [ 1 4] oxazi n- 6( 7H) - one.

G In a simlar manner,

2- (3-di net hyl arr'smaq;rt&}mndnphenoxy) 4- (et hoxycar bonyl ) -

met hoxy- 5- Qi benzyl,oxy Y. nd of
T R e e

2- (3-di net ByB@mmmowmQW)ﬁh@mﬂwxvﬁ-f(\@%}d‘ﬁﬂ?’h@o@yl dihydro-6({5#)-pteridinone;

S- Cyanoph;?qu;&aék#,pyﬁenmﬂ%k@ t%tp;iylar%]:%%zﬁﬂn%zmxy?@ei dxﬂy&gwrtgerﬂﬁnone

for | owi ng.
conpourfds @fl3foupnidinerherpxurie! Sprlefiarveeroonyl-4- cvanophenoxvv\bbﬂbviﬁfésm pteridinone:
PCT/ EP97/ 054§4_;uamdmophenoxy) 4-{2- ammocarbonyl-S cyanophenoxy}-1,7-dihydro- -6(5H)-pteridifdne;

4] oxazi - U RpeRBophensl G ke P B E es B ey b ehgne

5- cyanophenazygpastinpytrenokyd of- ; <5mb1]hptb;rﬁjoe4(azamphenoxy) 1,7-dihydro-@ g/ Hpteddiapne:

2 O TR BMLRSORI af e TR SUANRAET Ay S Py m dol 4, 5-b

2- (3, 51@i am nopHehdiyyro48iEH)-rieHdRINES - cyanophenoxy] - 5H pyri mi do[ 4, 5- b] [

1, 4) oxazi n’ZQé%ld)aan'ﬂgphenoxy) 4-(3- dxmet lamino-4- cyanophenoxy) -7-{1-methylethyl)- o
2- ( 3- guani di no- t hyl phenox (2 phenoxy- 5- cyanophenoxy) - 5H pyri m do[ 4,
2-

5-b] [ 1, 4] oxazi n- KR dihydro-6{54)- p%"@(‘?’ﬁ) one;

( 3- ur ei dopheR@iHthdafndophre BOX Yo DY FAGEIIENGBYJyabophpyaxyi7d @{ndktiBAtppll- 4] oxazi
n- 6( 7H) - one;

2- (3-(2-chl or oe?'h7 {AnYBroRPHPISRERSYY ) - 4- ( 2- chl or o- 5- cyanophenoxy) -

5H pyr i %1 d@f3; @ntrmlanmoga(razmpwvm)-%ﬁeﬂethvl -5-cyanophenoxy)-7-(1-methylpropyl)-

2- (3-di net hyl amn gﬁrpwgphg@g&mné ( 3- br ono- 5- cyanophenoxy) -
5H pyrim do[ 4, 5- @F i 4] oxazi n- 6(

2- (4- et hoxydarddaﬁ V*ﬁﬁ‘é}%‘s’t&?)’”ﬂp’(@%:;?“h%m‘s‘“&'y%ﬁ%?ﬁﬁ@ﬁaﬁw 7-Rengy!-
SH-pyri m do[ 4, 5-h{dinkdd]l @sarprribicdid; - one; 2-(3-(1

- et hy! i m gaté clSmB;Jh%la%Phenr%xﬁ%l%rfle_éw%%%@%%%%tha:lf;g%gmﬁwy)-(_4-suIfonylphenvl]methyl-

5H pyrimd

2- (3- deeet hyI am népihredox§pHtpleddinerdiy| - 4- cyanophenoxy) -

SH-pyrim d?[ cﬁ mh%%mﬂo(aét%%h\ﬂp@nZW) IQQeamng-s cyaraphandxd)-7-(2-methylsulfonyliethyl-
azo

- et hyl i m i n-2- henoxy- 4- ( 2- am no- 5- cyanophenoxy) -

5H pyri m do[ 4, 5- b?{dﬂth]C’o§<‘§’Z’? RLegginple one;

2- (3-t-but QXM%EQWHMB%WI;:MSy)mm.Aoawamﬁhemxy)v-{sulfonylmethyn-
SH-pyrim do[ 4, 5- ﬁ]l%lrvé; %{gﬁé) : I—% one; 2-(3-( 1

-nmet hyl i m dazol i Q %-car boxy- 5- cyanophenoxy) - 25
5H-pyr RBi da} @;duablifrbprdrexaiz4- n?- &rﬁwv-%n@nophenoxv) -7-fndofn-ggytimethyl-

- met hyl i m dazol |g %Wd)oog@mpgye},gﬁ\m@ car boxy- 4- cyanophenoxy)
oxazin

SEI-EP K;: Pmdoéa@ogqaﬁmﬂl"?h?’ﬁ’r’féh‘b@)?a' opyA- FY%\?PWE‘Qr%Uﬁé?FZ SElenoxy) -
5H pyri m do[ 4, 5- ppldlnvil OBt Brebicifbhe;0ne;
2-(3-guanidinophenoxy)-4-(2-t—butoxycarbonyl-S-cyanophenoxy)—7-(hydroxymethyl)-
30 1,7-dihydro-6({5H)-pteridinone;
2-{3-guanidinophenoxy)-4-(3-t-butoxycarbonyl-4-cyanophenoxy}-7-(1 -hydroxyethyl)-
1,7-dihydro-6{5#)-pteridinone;
2-(3-guanidinophenoxy)—4-(2-aminocarbonyl-5-cyanophenoxy)-7-(aminocarbonylmethyi)-
1,7-dihydro-6(BH)-pteridinone;
35 2#3-guanidinophenoxy)-4-(3-aminocarbonyl-4-cyanophenoxy)-7-(2-(aminocarbonyl)ethyl)-
1,7-dihydro-6{bH)-pteridinone;
2-(3-guanidinophenoxy)-4-(2-dimethylamino-5-cvanophenoxy)-7-(carboxymethy|)-



30 2-(3-(!
-met hyl i m dazol i n- 2-yl ) phenoxy) - 4- ( 3-t - but oxycar bonyl - 4- cyanophenoxy) -

5H- pyri m dBOOs7I3 1 |, 4] oxazi n- 6( 7H) - one; 2-(3-(1 FPCT/EPI7/04444
-met hyl i m dazol i n- 2-yl ) phenoxy) - 4- ( 2- am ngg.ar bonyl - 5- cyanophenoxy) - i
S5H- pyri m do[ 4, 5- b] [ 1, 4] oxazi n- 6( 7H) - one; 2-(3-( 1

-met hyl i m dazol i n- 2-yl ) phenoxy) - 4- ( 3- am nocar bonyl - 4- cyanophenoxy) - 35
SH-pyri m do[ 4, 5+ Bidihylicodd Sxiapieridiberdt) - one: 2-(3-(1

- et hylim ?zgmawa f,pa{ér)ox he rsoasx%mgracr@noda RS RBh@BLN0r-Er- @f@%gg@@goxw

S5H pyrim oxazl n- 7723
PCT/ EP97/ 04444 1.7-dihydro-6{5H)- ptendmone -63-

2-(3-( 1 2. {3- guamdmophenox%) -4-(2-dimethylamino-5-cyanophenoxy}-7-{4-aminobutyl)-

-nmet hyli m dazol ] enox i met hyl am no- 4- cyanopheno

5H py)r/ Pmi dof 4, 5~ g]dfh')é 4%3!2’527 ﬁz"é?"ﬁﬁ)a”‘gne Y 2-(3- ()1/ P -
- met hyl i m2d@zplahigindpyiénoRipe (Beyijnedry(athith -#ey dnobBatoR )~ B ECHRARPIOSPYY-) -
7-met hyl - SH py{|7r92hydh %Hﬁ%{e hoxam n-6(7H)-one; 5 2-(3-( 1

- et hyl i m dazol i'n- - (3 di met hyl am no- 4- cyanophenoxy) -
7-(1 -net hyl et higl ) - SHq)glmlfmmRr{mr 2- (Benaylakydkevanopr@( i) -4one;
2- (3 di mt(@%bmamaﬁmmmﬁnw)s&né&ymnqm:a.%awmet@aﬂwamz ézmnawml pr

opyl ) - yrim do % S)/}:oxazm -on
SPU M hy I PR oRg LR a a0 R FHgE R arOHE B perrpe (5
- et hyl pr qp‘yﬂe)hyla'kﬂnocarbonyl}phenBH*)Wﬂm'rﬁiﬂ{m,se"z‘ﬂh]l{l&xa&bm(wl Sneb @ Bdnpotre] of
2- (3-di net,hyl qm(ﬂocar bonyl phenoxy) - 4- ( 2- net hyl - 5- cyanophenoxy) - 7- benzyl -
5H pyri m fl "%2B][ 1, 4] oxazi n-6(7H) - one;
2- (13- di net hyl anff.nocambosiyiigtresroes; jthel toi8wmatdeyipodnds \d fayptuen@X yie-sfedadeds ul f ony
| phenyl) n'%]m(d)enzyloxy -5- cyanophenu’i% @Yi tcﬁgtﬂkﬂ;réﬂné b][1, 4] oxazin-6(7H) -one; 1 5

2-(3-di yl am nocar bonyl phenoxy §§[ no- 5- cianophenoxy) 7-(2-net hyl su
| f ony['Pet hyl - °a’b°”V”phe”°xV’5§4 WF‘"'?R‘G ’21”54119]‘12‘”16‘ Y3 n- 6( 7H) - one;

2- ((:i H I2 -{2- methox\l; 5-cyanophenoxy)-4-{5-methyl-3-(dimethyl-

3-di net hyl am nocar bon enoxy).-4- ( 3- am nqQ- 4-.cy.ang - 7- (sul fonyl et hy
1 U N b L A

2-(3- guaniﬁiheﬂbhméwyémhérﬁx&m Houiflusrogegnbphenoxy) - 7- (i ndol i n- 3-yl ) et hyl -
20 R&He{%y%%rébcgfbmwg plaeréuxg?(glzl'ponrﬁi{jzws Qﬁle d4loxazin-6{7H)-on

2-(3- gzuanl di nophenoxy) - 4- ( 3- car boxy- 4- cyanophenoxy) - 7- (i m dazol -4 yI ) met hyl
- 2-(2-phepax s Grav P a0 3L-H1p- "?t*wrbﬁaffiﬂ?ft'ay(ar'vlo‘ocawg“vﬂphenoxv?

2- (13- guani di nopbapexidofk, 62»1{11 W&Ngazw)bmayl 5- cyanophenoxy) - 7- (hydr oxymet h
yl)- - 6

2-(3-guan|%ﬁ(%18'3ﬁré’n% Kl%)xﬂhe("@x‘f {Jsfcoa%‘lcxé]lb lm%mﬁam y Bbwﬁé'n‘g%%- - (1- hydr oxyet
hyl ) - SH-pybidoy4, B{W[ddﬂeﬂxa@miﬂ(fl'ﬂlonezl] oxa2| n- 6( 7H) - one;

2-(3- ne; o
ot f]w ?”a”' 5"?%W%Wénoﬂbh%@ﬂh’Bf%@%bﬁﬂ)’dongrﬁg@?ﬁh%{bg ) 7~ (ai nocar bonyl m

2- (3- @dfani di nopRERYKYdok \éﬁ’ﬂérﬁl?ﬁé‘&r% ne4_ cyanophenoxy) - 7- ( 2- (am nocar bon
yl ) et hyl) - 238 t-butyl-5-cyanopBbhdRy -4 08-dia{edhyieriihd- 31imidaaximza- iy fheddy:-one;
2- (3- guani dinopBenxy)iits 6313 B T Ghey- €Y anophenoxy) - 7- (car boxymet hyl )
2-(2-amino-5-cyanophenoxy)-4-(5-(dimethylaminocarbonyl)methy!-3-{imidazol-2-yl)phenoxy)-
5H-pyrimido[4,5-b][1,4]loxazin-6{7H)-one;
30 2-(g-carboxy-5—cyanophenoxy)-4-{5-(dimethylaminoethyl~3-(dimethylaminocarbonyl)phenoxy)-
h B5H-pyrimido{4,5-5](1,4]oxazin-6(7H)-one;
2-(2-benzyloxycarbonyl-5—cyanophenoxv)-4-(5-(2-ethoxycarbonylethvl)-3-(tetrahydropyrimidin~
2-yliphenoxy)-BH-pyrimidol4,5-bi1,4}joxazin-6{7H)-one;
2-{2—diethylaminocarbony!-5-cyanophenoxy)-4-(3-(diethy!aminocarbony1)phenoxy)-
35 5H-pyrimido(4,5-b1[1,4]oxazin-6{7H}-one;
2-12-amino-5-cyanophenoxy!-4-{5-methyl-3-(dimethyl-aminocarbonyl)phenoxy)-
7-methyl-SH-pyrimidol4,5-b](1,4}oxazin-6{7H)-one;



5H pyrimdo[4,5-b][1 , 4] oxazi n- 6( 7H) - one;

2-(3- guani diwoprerexy) - 4- (3- di net hyl am no- 4- cyanophenoxy) - 7- ( #caaiEaouaas hy!
SH-pyrimdo[ 4, 5-b] [ 1, 4] oxgbz‘l n- 6( 7H) - one;

2- (3- guani di nophenoxy) - 4- (2- di met hyl am no- 5- cyanophenoxy) - 7- (4- ami nobutyl)

SH-pyrim do(4,5-b][1, 4) oxazin-6(7H)-one; and

2- (3- guani dnmmabmmscy)*sAmﬁ&r@ham)hy(ls&mnmmﬂe&y@mh&nﬁm%ozar(’énwﬁéno‘iwopr0

@c/:lT/ EP97/ 04444 711" meth\%ethv'n% pyrimido(4,5-51(1,4]oxazin-6{7H)-one: - 64-
SH- pyri m doR42-Breltjdx¥-5-djaomptminnx 8- 4 (BHnexhexy-3-(dimethylaminocarbonyl)phenoxy)-
EXAMPLE 1 7.(2- %] f hodl-a )., formula (Ila),
formula (1b) and f(ormn%TylerFY'l)ggwﬂMm&'Qb”f' QA&L'Q GH"% dne,

2- ( 2- BeMzy| &43retopy-Rraypheniengy)-4-(b3atbdiyrdtitipiethylanoumetvonyllphphegybxy) - 1, 7- 5
di hydr o- 6(5H) pt Qf(hdhaﬂﬂﬁroﬁ% 35 nm%o W'doxa%n%@fm%@d of formila (J),

was di ssol ved hanol gg pressure vessel at O[err]C and
sat ur at ed V\H%DP@""{]%"“WEP |‘5rF"\W§‘§°a'b°”V'3%’1‘\@@‘—'&%’%9%@@11 to warm
to anbi ent tenpebatayrienidags-518 ,416xHz6-6(THBoke2act i on nmi xture was t hen

concent rat eg {ﬁ ghlggoygygh%p%oﬁg)d ﬁ'vt heret ag%elrgo 5?! 5%!!&%&%&?% the ethyl

i m date. The di sso in et Yo*¥¢0ol ed to
O[err] Q0 and annﬁdﬁéuéwlqb'ebwrwh\l%mmddm51b0l1 4lsxﬂzm1t6(®.ﬁ) éror; 10 mi nut es.

The reacti Oﬁl(mnﬁ}?@'fygn&fﬂgné]&%‘?é (ﬂ%e@@hﬁ{r{&gbggﬁ] gtwléeﬁmd FZ ly@;g)'(\:é[nogy

was allowed to cool, th aution VO

evaporated to af ?tS?Ld*C’fV'O“eQ"V” S PV’tS’P'd%I”'tﬁ‘@\V\h“}Oé%q"ﬁﬁ@H) Ihe resi due (300 nm)

ﬁfas %dg O?rﬁ?m eguuynset/haiaaénd&\éga (8- QBB Emincethy!-5-@d; h&wd?wcﬁdgﬂ» )'pﬁ%ho%) 6N
an ting to rr i on iltered an

the filtrate evapora lg’dgfﬂgm%%?"bér%pf] 60[4@6,?192‘%‘53,6? SW'ﬁP‘Eiduct .

Purifidati o’mZaymmoeﬁaavea\ppmokPLﬁsltzEmhomairbordmhﬁﬂa frgtr@fydropyrimidin- 2-yl) phenoxy)-

2- (2- hyd 5- : tdyh Aaid h 1,7-
G hydr 6051 p??r‘f”h?“‘r?%ﬁiwﬁg’%’é%’éﬁﬁ P2 PR P Do i er 1)

10. 30 (brs, 4J2-cybexy-5-cyanoppgsroxyh4-(5 sarewc%f%mgrv'atamearpqmnmpenoxweo (m2),
7.60 (dd, 1), 7. mhy?d'sex\(nmua»n,sﬁpmmeslmé b1l #.4Razin-6(7H-0ks, 2) , 2.90 (s, 3),

go(r)rgofj?ndg) O? (% B?Wlloxyﬁr 3nya? 8"%}988%{}0@&) Iné%ethomgrrt])%{\yl 3tnt\]SthLIgll1tlan%\g<mv)ng
2- ( 2- hy?®r oxy- 5- am(mhmdrphmwwﬂﬂéw(tr&d@m 2HHY4ExBrio-6(7H)-one;
(Z:aE 20%![ %gggn%éé#] %Imr{gocqg%ﬁgl gg‘)eng;ﬁn& E':I t”f?glt%vlamhno 3-limidazolin-2-yl}phenoxy)-
am nocar bonyl ) phéﬁws’/’)’cquﬂ'ﬂ?‘hx}d ’dPG("BHPL“p? éH"él‘%éﬁ@rGWH’ one;
2- (2- et hoxya.pp- Mrﬂlfﬂ@ﬁﬂSﬂ%M}v)% (ﬁ(‘dffﬁétﬁ\}!éﬁﬁ@ﬁ%dﬁzﬂ)meﬁﬁ -3- (lmudazol 2-yliphenoxy)-
3- (di net hyl am no?nz%é_l? hen ﬁzl %H 8 g I—Q t erd di none;
2- phenoxy- 5- a é?l Ry ppistola, 5- b][1,4)0xazin-6{7H)-one;
i mEshy| 203- nmalobvrrﬁydy)avpdwlamoy) 4415 (dimeiHyiach rae6yb Bl di pk e iadiint@a®pny!) phenoxy) -

2-(
3- (d
2-( 2-chl oro-5- agj, g Yos7. (,,15 asrp' Yre
ol loxa 7H)-
3- (di net hyl am noca Q-ﬁ% é % E?( °0 zggW-oterldl none; 30
2- ( 2- et hyI 242- a?nzdi°ﬁb'§rfe'ﬁ‘éf)&hfﬂ%‘/é 8- <éﬂ2rewémam9nylpthv” -3-{tetrahydropyrimidin-
3- met hyl phenoxy) 23)gnéHoRydy. Pz@e(réésbye%@fs%yﬂ%{zx 5 b111,4]oxazin-6(7H)-one;
2-(2-t-but y& 5‘» am di n%phenox 21 Q ?/
{2-benzyloxy-5-cyanophe oxy) (5- (dlmethy ammocarbonyl)methy! {3-{imidazol-2-y))phenoxy}-
30 7-{4-amincbutyl)-5H-pyrimido[4,5-b1[1,4]loxazin-6{7A-one; and
2:{2-benzyioxy-5-cyanophenoxy}-4-{5-{dimethylaminoethyi-3-(dimethylaminocarbonyliphenoxy}-
7-{3-guanidinopropyl}-BH-pyrimidol[4,5-5][1,4)oxazin-6{7 ) -one.
G. In a similar manner, 2-{3-dimethylaminocarbonylphenoxy}-4-{ethoxycarbonyl}-
methoxy-5-nitro-6-({2-benzyloxy-5-cyano-phenoxy)pyrimidine, a compound of formuila (W), is
35 feduced and cyclized to afford 2-(3-dimethylaminocarbonyiphenoxy)-4-{2-benzyloxy-
5-cyanophenoxy}-5H-pyrimido(4,5-561{1,4)Joxazin-6{7H})-one, a compound of formula (X).

H. In a similar manner, the foliowing compounds of formula (X} are prepared:



3- (i1 mdazolin-2-yl)phenoxy)-1 ,7-di hydro-6(5H)-pteridinone:
2- (2-am no- 5- am di nophenoxy) - 4 (5-
(di met hyl a¥OBEEBony! ) et hyl - 3- (i ni dazol - 2 yl ) phenoxy) - 3FCTEPI7/04444
1, 7-di hydr o- 6(5H) pteri di none;
2- (2- car boxy-5-am di nophenoxy) - 4- (5- (di rret hyI am noet hyl - WO
I%SC'/F?EIZS:;/ 6424'aethylphenoxy) -4-{2-methoxy-6-cyanophenoxy)-5H-pyrimidol4,5-b}{1,4)oxazin- 6(7H)6>ge
3- (di net kyBamidie 6 andbewyph@tvanpayl-ethoxy-5 divinogharoa()53A)-ppirtitio[di SIONE Aloxazin-  2-
(2- benzyl oxycaré?p,[%ygn 5- am di nophenoxy) - 4- (5-[ 2- et hoxycar bonyl et hyl )-3-(tetr.
ahydr opyri m di n- 2-yl ) phenoxy)-1
, 7- di hydr @-(6(5tyorppeshyighensig)-4-(3-methoy SvanerhaybahEHoytmisoHy B-£1l1,4loxazin-
5 am di nophenoxg(ysdsde3- (di et hyI am nocar bonyl ) phenoxy) - 7-nmethyl - 5

1, 7-di hydro-6 pteri

2 (25 arm 0 BB BB RSy | Athp s ey ppPbenow Y TISelf S loosP PHEABSy
2-(3-guanid@inp5-mewlypyémixg) k| 2-pAenoky BidyEEbpBeftxPl-B Hipl Arhidd (40808 1, 4loxazin-

2- (2- hydr oxy- Hho

5-am di nophenox?}-il-"(%-tri f I uor onet hyl - 3- (di et hyl am nocar bonyl ) phenoxy) -

7- ( 2- met hy-Brupidbphetoxyl-Aeli3tppdn@«yei-Etdno pivemok di Shbmeimiddds B-4(1,4]oxazin-6(7 H)-one;

2- et b | ) ph
2 ?ﬁ hgr;ty@rlagglﬁw@mﬁ%?m h@ﬁo hh@xc}sgfoegfégﬁgﬁ%ﬁoaw nocar bonyl) phenoxy) -

2- (2- et hoxy-5 W'mﬁﬂérﬁ)%ﬁ"'@x(’?}" géﬁ"ﬂt?k?u 3- (di met hyl ani nocar bonyl ) phenoxy
)2- (7-2beRzy|2'-(3-dSimethyl§m|nocarboﬁylpl')?erﬂkhW(%rGMH)cyEﬁﬁhrﬁbswpneh o ) s

- (2- phenoxy- 5- am di oxycar bony met hyl p enoxy -

7- (4- sul fonyl ph Wg{’)@;gl]gfﬁ“f’xa%'ﬁf?/% %t5H) - pt eri di none; 2-[

2-chl or o- 52—mm'tdbmpﬂbemﬂw)ebeﬂy)(‘ﬁudnmw@bmmnaxm m dazol | n- 2-yl ) phenoxy) -
T (2aet T sul {omkehi it o Bl S per | f none

2-(2- rre hyl - | nophenoxy di met hyl am nocar bony!| ) met hyl - 3- (i m dazo
| -2-yl) ph@q@x(y)methyhmudazol -2- yl)phenpx\()ﬁjq&@ﬁgy\yln%gmpaheng_xy)
7- gl hyflro 6(5H)5f95ﬁ’frhrdbﬂ105161§[1 a%xazm.%ﬂ(leone nyl -3 (d ol an Com]
t-buty enox yl am noet - i met hyl am nocar bony
) phenoxy) - > 2.6 yam'"°p¥‘l"’7°x(’§ gdéﬂeﬁhéaﬁ"fWﬁ%xy%

7- di hydr o- 6( 5SHyH-pyemiddi4n®hak] .4loxazin-6{7H)-one;

(2 %‘ NOz.p5. ﬁ%%&%g?&ﬂ -\é)yl)%ﬁér%x(l -ahrq ?J?BQNJngmw )-3-[tetrahydropyri

?’ azo ') et hyl -1
7 d| hydr o- 6( 5SHYZBY&Pidai4n ﬁgn 4}oxazm 6(
2- (2- car boxys-Po@BkdiaFHRR BRENEYY - 413 5nﬁxar4b@,>§yop’ireéddyrret hyl am nocar bonyl ) phenox

y)- 25 di hydr o- 6(5H) - pt eri di none;
2- (2- benzyl oxyca’l"ﬁé’h'&'ld\ég‘” gﬁhji h?ﬁ%’ﬁ’ér%%’/’) 28: ami no- 4- ( 5- et hoxycar bonyl - 3- net h
yI phenoxy) 2-{3-{1-methylimidazolin-2-y{\bhervxgr- &x3redrhgntv) 6-cviapomhedphydr o- 6( SH

- pterjgdinone; % Sb1.4 617H
2 di etjhyl am nocar ”m oFt ” di I’)]%x[:? 'Qnox 2B ani no- 4- (5-di met hyl am no-

3-(im dazoHihiEwthybh@nmkly)l\lllp(‘amﬁxrﬁbé g BYRGFIEE RpPFhepoxyl-

, 7-di hydr o- 6(5H)5H$R/ﬁrﬁwld3w@%ﬁ1 ,836xazin- 527A/)Zoraem no-
m di nopheno

i dazofi X%m&%&%’m@Evfpv"enoxvpg‘@ S SRR R ReRPRSRS et hy ) 1

5-a
3- (i
7-di hydr o- 6( 5H pHplyemiddi4 81, 4loxazin-R7FRerrey dr oxy- 5- am di nophenoxy) - 4- (
5-(
7-(

di hywﬁ{‘ﬁ}%mgk dgugq z”ﬁ Jmémsangrbmwéa}a%wwmophemxw

carboxyire teri di none;

. BM-pyrimido(4,5- b]H 4}oxazm 6(7H) -one;
2-(3-{1-methylimidazolin-2-yl}phenoxy)-4-(2-aminocarbonyl-6-cyanophenoxy)-

5H-pyrimido[4,5-b][1,4]oxazin-6{7H}-one;
2-{3-{1-methylimidazolin-2-yl}phenoxy)-4-{3-aminocarbonyl-4-cyancphenoxy)-

35 ’ S5H-pyrimido[4,5-51[1,4]oxazin-6(7H)-one;
2-13-{1-methylimidazolin-2-yl)phenoxy)}-4-{2-dimethylamino-5-cyanophenoxy)-

5H-pyrimido(4,5-b1(1,4]oxazin-8{7H)-one;



2- (2- hydr oxy- 5- am di nophenoxy) - 4- ( 5-

(2- et hoxycammpsgrdaehyl ) - 3- (t et rahydropyri mdin- 35 PCT/EP97/04444

2-yl ) phenoxy) - 7- (2- car boxyet hyl ) -1, 7- di hydgg- 6( 5H) - pt er i di none; -

2- (2- hydr oxy- 5- am di nophenoxy) - 4- ( 5-

(di met hyl am nocar bonyl ) net hyl - (3- (i m dazol -

2- yl ) phenoxy(B-(T-nethdimidarotit-21v)) pgnoxgi-hy@ddioe iy Bingp4-eyardpheioay)- and

WD 98/ 07723 5 H. ; ) i one:

PCT/ EP97/ 04444 pynmido(4,5-5][1,4}oxazin-6{7/)}-one; - 66-

2- ( 2- hydr 0xy'3-(3-mgthdinviggralime »y poenoxy)-4-(2-dimethylamino-5-cyanophenoxy)-

Eg (di me:j hyl ami noglethyl- sawganrra]satmlbgmgm@hmmd)tarehenoxy) 7-
- guani di p i, hydr o- teri di none

In a si lrin ogrr Bﬁgﬁ%"ég’v""ﬁd?z@" FiYEPRN° %&WB@M?WﬁSWW@TZVbenzyI oxy- 5-

am di nophenoxy) -7k 17meihigechy- sﬁ(wnm[era-mm)maz.rasmaund of formula (0),

was treate
2o di et e RimanysRlEbSelud e coranais:crgneeenenn Ad sty PR -
di hydr o- 6(5H) pt&T-pirmideld, 5-bll b dloperim@(7h-oher nul a (11a), NVR (DMBO-d[err])
9.10 (brs, aminoc oxyh-al -cyan e o m 4
7 10 Ed &)(2 cgrag:zw HQ a&@ﬁﬁ%r@n V-4 &r(a&h%)s -,7a 59&1419%17)(71 oA tﬁ%{p%’ (m4),
?n a si miEPYITRANES-51 éhP‘B?"I‘ Sﬁfﬁﬁnﬁ-onpounds of formula (lla) are

grgpﬁr gd g?g ﬁ)nmarh@@rrfmicbwbphﬂmm-ﬂrzéaerﬁﬂtdﬂwe.ﬁop@namwh -Hepjienoxy) -1,

i ro-
2-(3- %:/hl or o- 5- E'H]% AR %§%1-’ﬁ1°(¥%ﬁwéﬂf9%'- ani di nophenoxy) - 1,
7-di hydr o- @((Bf@mm@pn‘ngﬂpgnylphenoxy) -4-{3-methyl-4-cyanophenoxy)-7-{4-suifonylphenyilmethyi-
2-(4-trifluor OmfhWrWS&Q)‘é’BnAl(ﬁaﬂ}?%hﬁ%xné am di nophenoxy) -1
, 7- d|h dr o- 6% - pteridi none;
2-(3, 5] En arfi' cf’dﬁé%‘)@wn%af(osnére'r?@xyv@ RrAinHEsHEIRERENxY)- T ARy syiferdieshypt er

i di none: 5H-pyrimido(4,5-b](1,4}oxazin-6(7H)-one;
27( gl %;SPIO%I ? qgrgéthyltanyno%ar% \é%enﬁfé Paﬁ@ﬁ%x cyanon‘hgrto@?ﬁ?—?sqj%)éxglr%%thyl)-
2-(3-urei dophen@é&pyrm'@®4;ﬂae}hbx§px5ammmmoghenoxy)- 1

, 7-di hydro qg%nlgﬂwgfﬂl\ﬂog n@ 2- %arboxy cyin?%h y) -7-(i ohn BJl)meth }

2-(3-(2-chl‘oroethyl ) -5 e é enox 101 0- I nopRenoxy) -
1, 7- dPPydro- 6( exﬁn@ﬁ?{m b loxazin-6(750-one;
(1 3-7 dij .”Et gyIza(gi(dgﬁsxarnbﬁrﬁaﬂonhwwwa}b&w@ -SyalbsHER0B ) IR LSRR BSNO¥ME 20
i hydro- teri

2- (4- et hoxycar bo ‘bﬁ’é’ﬂ%ﬁ%&% H228 R 8 % di nophenoxy) - 1

, 7-di hydr oQG(@@ﬂ)anuptnepmmommde{Z t- butoxycBFb@Sy!(Slcyanophenoxy) -7-(hydroxymethyl)-
-met hyl i m dazol - gyr nggggcg(y) T Qro((gzg;rg M'on? am di nophenoxy) -
1 ,7-di hydro-6(5 teri di none
2- (3- dRfret W?Wﬁéﬁﬁ@'rﬂﬁs@w YL BRYIRRSFIDOAY I YANSRAS AT Y} hydroxyethyl)-
- di hydr o- 6( SH)sHppRIMidbRENS 1, 2o xazin-Bt A3 -ohd;
;hé: Ih;?d%além | Eljjmﬁgté%-‘pa\l%ntg%ammgca-rt?bnr?ypg cyan%m\gloge)%h(earr]rnx%arbonylmethyl)
3-t - but oxy cargdsopyinpteddayl] 1. 4lok3zimBiMmb-ode;am di nophenoxy) - 1, 7- di hydr o- 6( 5H
teridin
thyl i mi 3220 uamdnfogh%\p gn‘g(:; 3mmo?aébongl Y(anoghenoxgl 7n£)2pﬁgxhn8carbonyl)ethyi)
7- dPRydr o- 6( 5 Pﬁtf’@ﬁ@l&r%@hb‘ﬂosezm -6(7H)-one;
3-
7.
t
7-

<(:| 1hrr§tzhoagg(uah.dmerkédax% =¥ 12 BRRMNInds («.,?»ar@amawrﬂrcamodyrnaamnOxy)
I hyar o-

yl i m dazol |ﬁ)@y'ﬂﬂ’ f?)[%e“ﬂ‘g]kbfmlfaf'?af"ﬁﬁf’éxycar bonyl - 5- ani di nophenoxy) -
di

i hy drare(uahdinpbieeniody)n® fBedimethylamino-4-cyanaphenoxy)-7-{ 2-carboxyethyl)-
SH-pyrimidol4,5-b][1,4]Joxazin-6(7H)-one;

= ‘1

35 243-guanidinophenoxy)-4-(2-dimethylamino-5-cyanaphenoxy)-7-{4-aminobutyl)-
5H-pyrimido[4,5-b1[1,4)oxazin-8{7H)-one; and
2-{3-guanidinophenoxy)-4-{3-dimethylamino-4-cyanophenoxy}-7-(3-guanidinopropyl)-



2-(3-(1
-methylim d%zol i n-2-yl)phenoxy) -4-(3-t-butoxycarbonyl - 4-am di no henox‘%

35 98077234 hydr o- 6( 5H) - pt eri di none; 2- (3- (1 FCT/EPII044
-nmet hyl i m dazol i n- 2-yl ) phenoxy) - 4- ( 2- am ffcar bonyl - 5- am di nophenoxy) -

1 ,7-di hydro-6(5H)-pteridinone; WD 98/ 07723

SCEBE(F??/ 04444, pyrimido{4,5-b1{1,4)oxazin-6(74)-one. -67-
-met hyl i m dazol i n- 2-yl ) phenoxy) - 4- ( 3- am nocar bonyl - 4- am di nophenoxy) -

1, 7-di hydro-6(5H) - pt eri di none E&-M{_@]q

- rret hyl i m dazol i n-2-yl) -4-& i met hX 0- 5- am di nophenoxy) -

1 . 7-di hydro 6(5H) ﬁf”@?‘i"lﬂsrﬂfﬁ mu}as 3. (ogntxlai a), formula {Ib} and tormula {lib)

~ et hyl i m dazolA. n- 2-2¢{2)geneyioxy5-cdar(cBhetonpi-4y3- aithatbyldmiast albsraphiamexy) +. 7-

1.7- dé hy g Ih\/? g(bgghngétﬁ S’ML Q¥ %1 2 rr?m{l c%n)ngsr;cpyf fomt.gg%ﬂl waslglsyol')ed in

phenoxy) am no- | nophé

, 7-di hydr gth@(\@H|§0 pmlepri 8liprassiere vessel at @ @u(salurated with HCl gas. The reaction was
-met hyl | %9@@@&4&.@&5kpb@am&x)am%.egsfﬂza;%&mxIow T@nrdur&Mrd RABRENAKYIre whd
1, 7-di hydr o- 6( 5H) - pt eri di none;
- rret hyl i nf’t?&z‘i?PFW"Z“‘iH 5°|cﬂ*P€Hb%9)’“L43”("2"“Pﬂ§PHB‘?&/“B"%&W‘BF%B‘S&%%W}’W* The imidate

1 ,7-di hydfae-d&(s&lﬁd Pt @harfdl (BONAL), cooled 1020‘[@ dnd ammonia gas bubbled through the

-neth dazol he 2- et am di n oxV) - '
1,7- hya? Btz'%'t {3‘#01%}3%‘8%081 %ﬁégacio was §E¥e\§y?ﬂf herQeglat %BDEQOer}'\ours. The reaction
- met hyl | nidazobwes ® 5do) phemdieygpedsd Bithueutonyen tamialtitophenonies-to afford 1.0 g
1, 7-di hqu Qbﬁ{m?m“% 5'995 e (300 mg) alag %yérggenate m ethanol oves 10% Pd/C

- rret hyl i m dazo eno -et hoxy-5-a nqlp enox
1 ,7-di hy@qlt@y\@(igpm)adlgtt@moaﬁh! (8 0 mL) andiuaetgw_g(tg 100°C he

-1 rret7 hxél Ih ngr@hamghiertv%pwa)eehe&%v& 170 d-d?hieerse BroaidtdiPReHRdRIBA Y prepdfative HPLC
yar. o

2. (5 48 mecHO AR DG THRRG 2 AP e 03 A SR IS ERRApp o1 7

1 , 7- di hydinyd & B} -ptegdindmea @r@mpound of formula (la), NMR (DMSO-dg) 10.30 ibrs, 1), 9.00

di ”et«mlzgr%se qws%wbehsnﬂxy)so%n(% SHPla: B; 380 RPRNENP0 14,11, 4.00
i hydr o- g)erldlnone
I

,7-d
( di mst“h?l érﬁ’(h&e Ed’_rMsp'ﬁenoxy) 4- ( 3- br ono- 5- ani di nophenoxy) -
di hydr o- 6(35H) plh%"dudllaﬁ%ner the foli@wing compounds of formuta {la) are prepared:

(3-

7

3-

7-

3-di net hyl am nocar bony| phenox hyl - 5- am di nophenoxy) -
7- Phy&’rﬁg l'e/(dgqq)\/ ?’B%I”&F‘hﬁfﬁé% 4- 43 ((dlet m?a(mX
i

Io,

7-

3-

, -

(3-

reaction was filtered and

d
et hyl am noeerdoghgHepbenoxypingdro B St drgridiconaim di nophenoxy) -
di hydr '(‘é‘HZX‘PB%B', c{b@\@ﬁoxy) -4- (5 me %yl 3- (dlmethy
ony g

i met am nocar heno hyl -'4- am di nophenoxy) -

i hydr 0 G(WO%[@“NWW@H@‘) 1 dthy ro- 6(5H) pteridinone;

di

di

g' Lrefjilc/zl %?%ma?mdhmmpxyé -trithub@rifiyno- 5- ami di nophenoxy) -
| ro- eri al non

&f’rrgt hyl amt” %@gﬁhﬁ‘éﬁW%ﬁ ﬁ'é)&k??’er}?x(‘?ﬂ AEr a8 B BrAEPAE R oxy) -

2-{2-phenoxy-5-amidinophenoxy)-4-{5-methoxy-
3-({dimethylaminocarbonyliphenoxy)-1,7-dihydro-6(5H)-pteridinone;
2-{2-chloro-5-amidinophenoxy)-4-{5-carboxy-
3-{dimethylaminocarbonyliphenoxyl-1,7-dihydro-6(5H)-pteridinone;
30 2—l‘i-methyl-5-amidinophenoxv)-4-(5-ethoxycarbony|-
3-methylphenoxy)-1.7-dihydro-6{5H)-pteridinone;
2-{2-t-butyl-5-amidinophenaxy)-4-{5-dimethylamino-
3-(imidazolin-2-yliphenoxy)-1,7-dihydro-8({5H)-pteridinone;
2-?2-amino-5-amidinophenoxy)-4-(5-(dimethylaminocarbonyl)methyl-3-(im'\dazol-2-y|)phenoxy)-
35 1,7-dihydro-6(5H)-pteridinone;
2-{2-carboxy-B-amidinophenoxy}-4-(56-{dimethylaminoethyl-



1 ,7-di hydro-6(5H)-pteridinone; 2- ( 3- guani di nophenoxy) - 4- (2-carboxy-

5-am di nopkehesyrrzs 1, 7-di hydro-6(5H) -pteridi none; PCT/EPH04444
98/ 07723 _65- .
PCT/ EP97/ 04444 - 68-

2- (3-guani di nophenoxy) - 4- ( 3- car boxy- 4- am di nophenoxy) -1

, 7-di hydro 6( 5@-(3%&5 gr'nﬂQ%bonyt) henoxy)- 1 ,7- dshydro 6(5H) pteridinone;
2- ( 3- guani di nophenoxy)-4-(2-t-b Fox car oné di nophenoxy) - 1

, 7- di hydr é: (g(hgpﬁylcmyé?r ap\ﬁ naémdmODhenOQ\i) 4(@ tPé'Pﬁ"dF?iB?j‘HéﬁHMW'iteifa*[s@ropv"m-dm
t - but oxycar bony- ynfiahaxﬁmm MOIRNRARE)5H) lnteridiktingy dr 0- 6( 5H) pt eri di none;

,2-75 gl- ﬁ;gpgqg?ig{&ﬁgr{\oegg%a gggaéqugr%: reggx% 4- (g (giethyfamn oca \)Qphenoxy) 7-methyi-
2- ( 3- dguani di noph&dbxge-a1S{Betarndinowar bonyl - 4- am di nophenoxy) - 1,

7- di hydr 066 5Had5 8HidhhdRBRsxy)-4-(5-methyl-3-(dimethyl- -
2- (3-guani gl nop‘)?]enox' ﬂﬁ xg} ( rnEta\Fn n‘olmet Y agﬂmﬁg%r g?\%’)??/?nofw

7-di hydr o- 6( 5H)”:(Jrreet %H'PW;‘J ids7- dnhydro 625/(-/) pteridinone;
3- guani di RQPIGBRAXYE-#hilidosHeABkyIM- @R fQoramatHyi B IAPBADAMINctarboRRTpRYioxy)-

1, 7-di hydro-6(5

(3- gualnl él Lgphgn%gkglyf“gwg”qx?ﬁ}vﬁrﬁrﬁ‘ﬁé) e d®hophenoxy) - 7- (1

- et hyd et ByRjmetiéxy-5-amidinophencky)- 47-(@I-n*uymhuo—%(@Mhmmhodrmymphenoxy)-

2- (3-di net hyl arj_ ﬂ%é&%%@ﬁ?ﬁaﬂwroﬁs&@&@ -am di nophenoxy) - 7- ( 2- net hyl

pr opyl ) - teri di none;
2- ( 3- di megHyteshfxadcamigmpnesrey SPfcatb‘Q&’/-MmWV'Sm@ﬁﬂbmﬁMxyﬂ)l Ferzg!-
-Zm(%'ghé! propyl )1, 7d1hydr8 6(5H) %tena-mor?e 3' hydr o- 6( 5H) - pt e&l di nﬁne 1) 57 o .
-(3-dine m nocar bon enox am di nophenoxy enzy
1, 7- di hyd dxé’?'%’l‘-ﬁxy ﬁaérf‘I H%/ﬂ'g‘??é”“’) 1s. e‘h%x‘(°a5b°8¥'n%f”ﬁ‘)'/‘mﬁf'??6¥ar bony) phenoxy)
-4- (8 et hyl - 4-@ndutfomgpieeniorgthy!-1.7-dihydro-6(54)-ptefidibdres ul f onyl phenyl ) net hyl -

1.7 d' her(Q gﬁoﬁl"i Rlidh eﬁ'é%l)}‘;’ufs .rEetnéxta .nl% WEEIL?”‘)et”ﬁ %rxggnyl phenoxy)

-4( am no- 5- am di nophenox
1, 7-di hydr 0- 6( FH)- r'pgtéyl.s@"qﬁmlr)\@hyl 1. 7 dmygm(-S(SH) pteridinone;

3- di met hy hammswdommlnea%gxw‘: - (aﬁﬁamlmmé}c@mr@m@meﬁl@%ﬂ@az& AAtpnE Q- et

hyl ) - % g pt eri di none;
2- (3- guani di noﬂh‘éH’fﬂW m%h‘(”f a‘?‘*by&%?/a HieieepRenoxy) - 7- (i ndol i n- 3-yl ) net hy
| - 20 2-{2-t-butyl-b-amiididbihied b0/ 8 BH)inpdreNartin 6&XRE; 3-@nethylaminocarbonyl)phenoxy)-

2- (3-guani di nogh@r(b%m)‘; ﬁn}%ggpqrp%éﬁrg e‘?%q: g}%@&ggoxy} 7- (i mdazo(-4-yl)nmeth

yl - Cpterid I none,
2-(3- guan?d?ﬁ@pmﬁ@m'mhe@w Bd’édwmwwsﬂmwﬁtﬂbwﬁwwm (hydr oxyne

thyl) - 2- yl)phenoxjy) 7?!77@'(!31175& On@edi) 1, PId@WdFH EY@AFpteridinone;
2- (3-guani_di nophenox but 02%/ am di nophenoxy) - 7-

car ban
- hydr oxyetzﬁﬁl boxyo- m'd'”"phe”m‘yi 47O ARRANY O ‘é("’@ﬁlﬁ'l' 'BPGagoRKRhenoxy)-
2- ( 3-gmani di noph@parsyyméh{i24 am.nwarslomyﬁterﬁhmdl nophenoxy) 7- (am nocar bony
| methyl ) -, ., . o dr o- tertldi none: x
2-(3- guanlchlzr?g%y'oxgca )bm}lyI %f%ﬁ‘lnﬂ%ygglg 65( - 9§n£|gcflmr?o{ﬁ1e o%' ? mft?yfhfa?nyﬁocar b
onyl)ethyl)-  7-{1-hydroxyethyl)-17- d'W@J’Pfﬁfﬁ/ﬂbptefoBM“ﬂpt eri di none;
(3 guani dlzﬂ@%ﬂ@wmaéaré& ds&a{.&w&mmﬁ AThslsnepReRRRlind.- (car boxymst hyl')

2 ( 3- guani di nop"n%’H‘S%}ﬁ““ ‘(”?h?f“qg’éﬁ)}gt 'Efr"lfféb°4w5?ﬁﬂa‘f”nbﬁﬂé}Y85&/§‘5’f} puridiapHoxyet h

yl)- 30  2-{2-amino-5-amidinophenoxy}-4-{5-{dimethylaminocarbonylimethyl-3-(imidazol-2-yliphenoxy)-

7-12-{aminocarbonyl)lethyl)-1,7-dihydro-6(54)-pteridinone;

2-{2-hydroxy-5-amidinophenoxy)-4-{5-{dimethylaminoethyl-3-{dimethylaminocarbonyl)phenoxy)-
7-(carboxymethyl)-1,7-dihydro-6(5H)-pteridinone;

2-(2-hydroxy-5-amidinophenoxy}-4-{5-{2-ethoxycarbonyiethyl}-3-{tetrahydropyrimidin-

35 > 2-yliphenoxy}-7-(2-carboxyethyl}-1,7-dihydro-6(5H)-pteridinone;

2-{2-hydroxy-5-amidinophenoxy}-4-{5-(dimethylaminocarbonylimethyl-(3-{imidazol-

2-yliphenoxy)-7-{4-aminobutyl}-1,7-dihydro-6(5H)-pteridinone; and



WD 98/ 07723

PCT/ EP97/ 04444 - 69-

1, 7-di hydPQ %P2 pt eri di none; 2- PCT/EPI7/04444

(3 guani di nophenoxy) - 4- ( 2- di met hyl ani no- 56&i di nophenoxy) - 7- (4- ani nobut yl ) -
1, 7-di hydro-6(5H) - pteri di none; and

2- (13- guani di nophenoxy) - 4- ( 3- di met hyl am no- 4- am di nophenoxy) - 7- ( 3- guani di nop
ropyl ) - 2-{2-hydroxy-5- armldmoapmy)ot} @% g#qyetbylgmnaq:th\dﬁ?e(dtmethytamunocarbony phenoxylt n

?d_si m Ihalr manney. :3b§uaﬁn%uhﬁwhaxyu&yammn§ﬂmw 4-(3-

I met hyl am nocar bon enox 1 m do oxazl one .
(0.11 g 6. 16 T e By BTy Pl - EROGH R f or d
0.10 g 2- (aidiyelrr@xyxyd-1,7-dihydro- 6(5H) pteridinone, a compound of formula (), was treated to

am & NePhaRgiy e b g 14 EI%WJ&%Q&?@J&BR?AO}WE %‘% QM{V}Q %%%)5 9l

[ 1, 4] oxazi n-6( one, a co und d ‘err]
9.10 (brs,dhvara8S&y)-prriginppe, a7°°mp°(umi p§ formpulgjlial, NMR! M§0196) 97102@r572)4@ -§0n 4)
7.10 (d, 135,24, 990(i50.2) 735PRd(19, BR0-72400n 48,7390 (d.1), 4.90 (s,2). 3.0 (s,3), 2.901(s33),
simlar nper, .the follow ng conpounds of formula (Ib) are prepared:

2- (2-hydr 9 853 di nophenoxy) - 4- ( 3- (di et hyl am no-

car bonyl ) phenoxy) - SHnpy simitardagrtheh-tbé folldwihg@oapbitinds (of Irmaiaeliiallard prepared:

2- ( 2- t h%‘é Teﬁﬂﬁﬁ%#@ceggqgw&hoia(fa NE B%P'[ené yﬁlqlﬁgk hc}ll'o Ef-pbptendmone

am nocar bon | bxaz
2- ( 2- et hoxdrtFBehigrodi-mephReyrheny xyi-4({8-ethaxy{Scamidinghiapexy)- 1 7- d*hvdro 6(5H)-pteridinone;

3- (di met hyj. &mrms@m%ydroeﬁwem)mékwys bﬁhﬂ@ﬁ&néxﬁh[id#«l,%aﬂsnr &ér?d-&argne

2- (2- phenox di nophenaq met hoxy- 3- am nocar bonyl ) phenox
y)- 20 ?/ Sdlamx hﬁrgﬁxiyh.ﬁdé-[egpogyﬁﬁmlq_mgﬂrﬁgwﬁﬁ76?7\'_% ptendmone

2- ( 2- chl or»t3-guanidino-5- methy!phenoxyl -4-(2-phenoxy-5-amidinophenoxy)-1, 7 duhydro

5-am ql nophenoxg()ﬁH |(':{'&r“poxy 3- (di net hyl am nocar bonyl ) phenoxy) -
5H pyri'm do[ 4, 5-D f foxaz’ i n-6(7H) -one;

2- (2- et hy2- L%urarﬁodhmpWeh@cyf)emx\( E-wt'mmemmbhyrdifsfdrre‘{‘»(ﬁw-pwéﬁmw-
SH-pyrim dﬂ}ﬁfﬁcl@&rketﬁylﬁk%@tﬁ% h%Z?M @&hioro-8Bmidinophenoxy)-

2-[2-t-butyl-5 di nophenox di met hyl am no- 3- (i m dazol i n- 2-yl ) phenox
y) - %W%?Pﬁﬁ’d’é‘t'ﬁ’@ B3 [ 1, 4] oxazi n- 6( 7H) - one;

2- (2- am noz-fs- &Fﬁe@tmh@d’a@@f\)ﬂpﬁerﬁtﬁw( gli{3reiompl Bramiamoakdpory)t ) met hyl - 3- (i mi dazol
- 2-yl)phenoxy) - rimdo[4,5-b][1 ,4]oxazin-6(7H)-one;
2- (2-car boxy- 5- a‘m %ﬁ" 5% ﬁés%f“)‘"dzfopg (di met hyl am noet hyl - 3- (di met hyl am nocar
bonyl ) phenbksf)thomarbonylphenoxv) &R -methivhb dofdnophésiok)- UT oiergiont BH]-pidyidiperes:

2- (2- benzy & SmlatichdHxycar bonyl ethyl)-3-(te
trahydr opy% I@ﬁ;ﬂ}’ﬁ?ﬁ?@m"da%ileﬂhmgﬁ@%}?&gﬁgxé) Spryrl %17)1 do[4,5-b][1

, 4] oxazi n- 6( 7H) 1c7n@hydro 6{5H)-pteridinone;
2- (2-diet hyl{amnmmﬂaﬁbaamleniixyam(dkrﬁerphenmm)noﬂw(wag»()dlEwhydra{ﬁ(maaerbﬁnuple) phen
(Z)i()(/)Z: o 2%3 51 m&xhr)(hmh a?&lm %n,'lgf%[s 6)§y plz[ammé-li%%ﬁ%'h@r(oaw-' one, 35
(5- et hyI 3-(di rre'ftmywrammmwbmm) phenoxy) -
7-met hyl - 5l2_|-'(@x-%b{gxg%éor%%]e&xlﬂ-4](@8%0&-%%}%6%@@%1,7-dihydro-6(5H)-pteridinone:
2-{3-{1-methylimidazolin-2-yl}phenoxy}-4-(2-carboxy-5-amidinophenoxy}-
1,7-dihydro-6{5H)-pteridinone;
30 2-13-{1-methylimidazolin-2-y!)phenoxy)-4-{3-carboxy-4-amidinophenoxy}-
- 1.7-dihydro-6(5H)-pteridinone;
2-(3-{1-methylimidazolin-2-yl}phenoxy)-4-(2-t-butaxycarbonyl-5-amidinophenoxy)-
1,7-dihydro-6{5H)-pteridinone;
2-13-(1-methylimidazolin-2-yl}phenoxy)-4-{3-t-butoxycarbonyl-4-amidinophenoxy}-
35 ) 1,7-dihydro-6(5H)-pteridinone;
2-(3-{1-methylimidazolin-2-yliphenoxy)-4-{2-aminacarbonyl-5-amidinophenoxy}-
1,7-dinydro-68{5H)-pteridinone;



2- (2- hydr oxy- 5- am di nophenoxy) -4-(5-trifluoronethyl -3-(di met hyl am nocar bony
| ) phenoxy) -wo 98/07723 WO 98/ 07723 PCT/EP97/04444
PCT/ EP97/ 04444 -70-
7-(1 -nethyl et hyl ) - 5H pyri mi do[ 4, 5-b] [ 1 , 4 oxazi n- 6( 7H) - one;
2- (2- met hoxy- 5- am di nophenoxy) - 4- ( 5- net hoxy 3- (di et hyl am nocar bonyl ) phenox
y) 2-{3-(1-methyilrid BRNNZL\DHAENExY - S rB- BN Ino BArE eyl 4 ntidihophenoxy)-
1, 4] oxazi n- 6(7I—?ﬂ7dﬂw
2- (2- et hoxy-5 SFHEREX P dine8e car boxy- 3- (di net hyl ani nocar bony|
phenoxy) - 2-B-{1- methyhmmazuuq -2-v)rRériopl pa-OPpyimethyldhih@ Bramidida{dndxyvd] [ 1

, 4] oxazi n- 6(7H) i noxy-
5 am di nophenoxy) F 6(5 éte?:é'rnggﬁ | - 3- met hyl phenoxy) - 7-benzyl -
5H pyr Pmi &)[34!15nﬁ11['11n]}d524>] l(g)?ayi)pher‘@e(ﬂ-ﬁ -1 @igethylamino-4-amidinophenoxy)-

2- (2 chl or o- 5- aﬂvdixﬂwmisdsmﬁglémﬁée di met hyl ami no- 3- (i m dazol i n-2-yl ) phenoxy
fom{)pﬁ)hen yl ) met hyl - 5H- pyri m do[ 4, 5- bl[

, 4] oxazi re- @((fpwetawgmdizobn 2-yl)phenoxy)-4-(2-dimiethylaming-5-amidinophenoxy
2- met hyl - 5- an dikyaphemnsaxyleridinobe;( di met hyl am nocar bonyl ) net hyl -

- [
- (i mdaz 1Y, = ; -
-(sul f on;c/% (rr%{t h@%‘ﬁ%ﬂ@%ﬁ'? YRRy b3 mﬁhd&aé"z'?%‘}'éf“ﬁlﬁ'quﬁ%?xw'
- [ 2- 10but yI - 5- bhdiivaeph@HoReridiso&- (di net hyl am noet hyl - 3- (di met hyl ami nocar
02%”0) g_hen@g‘%@ methylrmxdazolm 2- y!)p??en@:'x‘p)dpu H)e?ho)& )S%Iéwclphgkkm“ m do[ 4, 5- b] [
xazi
- (2- ani no- 5- a;? &Wﬁﬁbﬁ@k"ﬂ/}"%d‘(\‘i“‘( i2- et hoxycar bonyl et hyl ) -
-(tetr ah}d(@(p}’rhétﬁwdﬂuﬂazoﬂn 2-yljphenoxy)-4-(2-ethoxy-5- amldmophenoxy)
ZI ) phenoxy) - I-b gld:F g &SH) p}éln?jrret hyl - 5H pyri m dol 4, 5- b] [
(
4

] oxazi n-6(7 inone:

2- dar bokip-B-raethdinmdarbm@xiiphehok B-4 (8- ipespx B 5(athidimddhghanvi-nocar bonyl ) phenox
] oxazi n- 1 7%'r(yby&jé(@ﬁYH§t' bMLAe SH pyr| m dO[ 4, 5- b] [
Xazi

(2- benzy@ bw?)a?fbwWFﬁZS'*%%YHPWH@rﬁ@ﬁfhaﬂ( Tapidineeherasbny| - 3- et hyl phenox
y?_l) 1,7-dihvddo-sByEp@ayiabhesl ) - SH pyri mi do[ 4, 5-b] [ 1, 4] oxazi n- 6(

7H) - one:

2-(2- di et Ky RERYIEEa0IN- 8-V RR oA Y AR PP X U S PRI IPBE PRV i no- 3- (i ni dazol |
n- 2- yRPphenoxy)t.7-dihydro-6{5H)-pteridiiedeam nocar bonyl met hyl ) - 5H pyri m do[ 4, 5- b] [

1, 4] oxazi g Bf fiHk9BFrinocarbonylph -4-{3-ph 5-amid
2- (2-am no- g( : ?nomoé:ﬁ'bgmfp en?’éw( d( et | f/’l‘yamaﬂ’(')(':rétpg?)nnoﬁ(l } nmet hyl - 3- (i m dazol

- 2-yl ) phenoxy) - 1 7 d'hydro -6{5H)-pteridinone;

7-{ 2- (‘am noadibeihyla)riidadiobnabhddyky)NE-(0fHor5-50drhidinegHeRBAZ1 N- 6( 7H) - one;

2- (2- hydr oxy- 5- 0 X %5 (di met hyl am noet hyl - 3- (di net hyl am nocar
bonyl ) phenoxy)1ar}qf§)Lyla POER 'yez'd"?" Tar boxynet hyl ) - 5H pyri m do[ 4, 5-b] [

1, 4] okazi re-&-ditdpthgheiinocarbonylphenoxy)-4-(3-bromo-5-amidinophenoxy}-

2- (2- hydr oxy- 5- @mdqug%o&gp,%%)“démqg (2- et hoxycar bonyl et hyl ) - 3- (t et rahydr opy
rimdin-

2- yl ) phendk{rdimethyiaginasasepey! pRanpx 8- (Anp iy dpaidBwphnpxut oxazi n- 6( 7H) - one;

2- 1,7- duhydro 6(5H) -pteridinone;

(2 hydr OXyZ 53 gmet Iygo nocar ylphengxy)(tplZma h¥| Enmﬂs?n%%ﬁgn%wl ) met hyl - (3- (i m dazo

2 yl ) BRenoxy) - 71,7 4iredr @IS at-pteyidibbhepyr i m do[ 4, 5- b] [ 1, 4] oxazi n- 6( 7H) - one; and

30 -
2-(2-hydr ox§/3 %mgtrrﬁyﬁf"ﬁ%ocﬁrbog '(}‘3"”2"‘(’ 5 t3d71?rt€fﬂh§ff’r3'r%mr?8e?rh S 3. (di met hyl am nocar
bonyl ) phenoxy) -1 7- d'hvdfo 6(5H)-pteriginp@e:guani di nopr opyl ) - 5H pyri i do[ 4, 5-b][ 1

, 4] oxazi n- ﬁ(BYﬁeﬂQ%mmocarbon Iphenoxy)- 43(2 am:noJthnﬂdlﬁbﬂ'ﬂel'\@efy)nanner
2. (3-di net hyl a ogar bog%ﬁ{? engx i 2- benzyl oxy-
5- ani di nophenoQ{/? -aupidn Eb][l 4] oxazi n-6(7H) -one, a conpound of
formul3a (X9-13- d!lSmetnylammoc"arl’uea‘tlsi(ihnbﬁy)ai {0drdino-4- -amidinophenoxy)-
2-(3-dinethyla nQ: 4- ( 2- hydr oxy- 5- am di nophenoxy)-5H 35
pyr| m do[ 4, 5- bﬂ?d g(%HP %7&?@6?% a conmpound of formula (I11b).

H. I n %t(fisguwldarophmme)rfi (2-brbd oot b-emidTg rbampeihdslitobrd-8iGHithbwrifinbby: ar e
pr epar ed:
2- (3- net hyl phenoxy) - 4- (2- met hoxy- 5- am di nophenoxy) - 5Hpyri m do[ 4, 5-b][1, 4] o
Xazi n-



WD 98/ 07723

PCT/ EP97/ 04444 -71-
6( 7H) - one; WO 98/07723 PCT/EP97/04444

2- ( 3- chl or o- 5- net hoxyphenoxy) - 4- ( 2- et hoxyé%- am di nophenoxy) - 5H pyri m do[ 4, 5
-b] [1 ,4]oxazin- 6(7H) - one;

2-(4- tr| fl uoronet hyl p henoxﬁy? 4- ( 3- met hoxy- 5-am di nophenox SH-pyrimdo[ 4,5

-b][1 ,4] 8X(§2qu'qmdm5phenoxy) 3- ca6t( 4- emlgmophenox\g 1( é—d@yeq 2“ m) 4-

g ?ﬂe_'; hoxy 253a]UefidMOPINEIRENYY-tBEburytyicaitdayi4-dmiainbahendkxaZ My dro- S(SH) -ptendinone;
one

2-(3- guan|20‘3rﬂf’a%'dWEP'Pﬁ/"l%He%b%(ﬁ/‘)’“tﬂxy(:irbﬁﬂgr?oﬂ'd@"%r?ﬁ“afﬂop?’n&ﬁ&?(’)?)msm pteridinone;

5H pyri m @aRdhudridinppigndxvixd A-ami6 o cdrongnB-amidinddhenoxy)-1,7-dihydro-6(5H)-pteridinone:;

2- (3-ugei %qem;;ammpéen@?zwpﬁ@moérmm ARRAGIREoky R TR ol - B8Rk periBihbde:

. 4] oxazi n- 6
2. ]( 3-(2- cﬁr(ér%’ét"ﬁy‘P)’b%mﬁ’étﬁﬁ HmeHtylagynad-eoicingpenexsl- hifr s enBiEAbRIEridinone;
SH-pyrim Qqe%ﬁg;énila]nbéhan@](ﬂxﬁm A thiHhigIS-amidinophenoxy)-7-methyi-

2- (3-di nmet hyl a ar bo n 4-(3-br orm 5- am di nophenoxy) -
5H pyri mi do[ 4, 5rq g]d([%‘ '°4 %JQEETEHS‘B%% one;

2-[ 4-et how(Gathanawophmmwyt) ¢ 3Adifr2 ehyisintiyd-4 Emmahmhemx-yh)eehyiethyn-

5H py mdo[4 ] 7H) one; 2-(3-(1

- et h?/{)l m dazol - 2quVf]ir°h %%&”Q’n? ‘met hyl - 5- ami di nophenoxy) -

5H pyri mi doRHiBethyaminatpipravpireng(yitdr (3orremo-5-amidinophenoxy)-7-{2-methylpropyii-

2- (3-di net hyl am’ aqnn@mg(s)ﬂ Aretidinbid: hyI 4-am di nophenoxy 20
-5H-pyrim dol 4, 5 %Lﬁlﬂ 4%oxa2| n- g ;Q | éﬁﬂ‘i

- et hyl | midEABNPRY SyiorateRgRyEneXy R YIES-AHICHPR ERo(fymethylpropyi)-
5H pyri m do[ 4, 5+ b]o{rik/afld aosaazpm,ea@aw one;

2- 3- z b t -

5H§ pyri mudzo??y&arg*] % OX Z%’léheé'f %ﬂ?ﬂg&hy! amsdllnggké)%O(%Xy?)enzyl

-met hyl i m dazol 1.A-divyto-BtséthosepiPindag;2- car boxy- 5- ami di nophenoxy}-
SH-pyrim dﬂ[s‘-‘m%%b%.éﬂéﬂ?&%h%%lﬁh lfethy)-4- am:d%oﬁg’er‘{o

- et hyl i m dazolin enoxy - car boxy- 4- am di nophenoxy)

5H pyri ni do[ 4, 524} f”%”ﬁ‘}’ﬁ?{‘é{?m hﬁt“i d"b‘f?é° -6(5H)- -preridingngiz_ (1

- et hyl i m dez@hiethyBmyihgdalangsiignody )t £+2-arbidbd Granaain ey dxyd-7a rinttitmaguitempieyy- 30
5H-pyr mdo[45t3]r£yd}r 15%);’28”67H) one; 2-[ 3-( 1

- et hy i m dazol I n?3 t - but oxycar bonyl - 4- am di nophenoxy) -
5H pyrim %[Mg@xeﬁ]y[a:tnmdp]acpoazlpher@écww Ghamino-4-amidinoghe(1gxy(- 74isuifonylmethyl)-

- et hyl i m dazol § B-gs 4 d-BERAR¥Nindné;2- am nocar bonyl - 5- am di nophenoxy) -
2-{3-guanidinophenoxy)-4-(2-carboxy-5-amidinophenoxy)-7-{indolin-3-y!)methyl-
1.7-dihydro-6({5H/)-pteridinone;
25 2-{3-guanidinophenoxy)-4-(3-carboxy-4-amidinophenoxy}-7-(imidazol-4-ylimethyi-
1,7-dihydro-6(5H)-pteridinone;
2-(3-guanidinophenoxy)-4-{2-r-butoxycarbonyl-5-amidinophenoxy)-7-{hydroxymethyl}-
1.7-dihydro-8{8H)-pteridinone;
2-(3-guanidinophenoxy)-4-{3-t-butoxycarbonyl-4-amidinophenoxy)-7-(1-hydroxyethyl)-
30 1,7-dihydro-6{5H)-pteridinone;
2-(§;guanidinophenoxy):4-(2-aminocarbonyl-5-amidinophenoxy)-7-(aminocarbony0methyl)-
1,7-dihydro-6{bM)-pteridinone;
2-(3-guanidinophenoxy)-4~(3-aminocarbony|-4-amidinophenoxy)-7-(2-(aminocarbonyl)ethyl)-
1,7-dihydro-6(5/)-pteridingne;
35 2-(E:’-guanidinophenoxy)—zt—(2-dimethylamino-S-amidinophenoxy)-7-(carboxymethyl)-
1,7-dihydro-6{5H)-pteridinone;
2-{3-guanidinophenoxy)-4-(3-dimethylamino-4-amidinophenoxy}-7-{2-carboxyethyl)-



5H pyrim do[ 4, 5-b][ 1, 4]oxazin-6(7H)-one; 35 2-(3-( 1

-methylim d E*’ -2z Y| ) phenoxy) - 4- ( 3- am nocar bonyl - 4- am di nopbe_ﬁm@,g),,ow
SH-pyri m do[ 4, gﬁ 1 , 4] oxazi n-6(7H) -one; _gg. 2-(3-(1

-met hyl i m dazol i n- 2-yl ) phenoxy) - 4- ( 2- di net hyl am no- 5- am di nophenoxy) -

WD 98/ 07723

PCT/ EP97/ 34444 1,7-dihydro-6(5H)-pteridinone; -72-
5H pyrim dog 4] oxazipn-6( 7H) -one; . . 2-

- rref Kyl i m d%%?‘f%ﬁ‘]‘gﬂ%?r‘e%%ﬁgéﬁ%ﬂ)"geﬁb%gﬁ'pagffé?'ﬁ'"f%hrﬁ" ?101?1(‘4 AU RSP hEnoxy) -
S5H pyrim do[4 5 bp[dlnvh]rmﬁ(aﬁz-nmeﬁ(deyem 2-(3-( 1

_et vl L m 0ROk ofslhz Jﬂiy)ﬁ %Marﬂanmtm. .ﬂaamm‘e‘w%cauan.en\%e%w 5
7- et hyl - m d¢ oxazl n- 6( 2-(3

- met hyl |5m dazol | thdJ'Wd)'?rﬁ perdnons. i rret hyI am no 4- am di nophenoxy)

Z gé dmi‘t thKl let hyg) - 5H'E)rpé/§1h{ﬂr3]rdrﬂ£r41e§3 b](h%enﬂ,}mzsﬁzarﬁmﬁéa&é}mma -(3- (2 oty
I et nyl an nocar bon enox e -.Qr e NOXY\- (- net ny
pr opyl )-  [dimethylaminoggep P'?ﬁ“&é%”a’?’%?%]’[“?“%%? @hg{gﬁa W@ﬁ'g (63
(?hd: et hy.h amrels ar donpydupdeftehiadT(, v2asitedalmd tofaﬂard dnncqozezmrgr)axvn( 1
-me ro : i
" Ca i et RTRRPRRSESI YT ‘dmeﬁoigﬂ"ﬁi-i’égﬁi?@-@-”} "fﬂ"ﬁé‘ﬂﬁeﬂ%lf iy gtz
5H- pyr |16 dojnt, aSohippand qqumﬁ fbG DM&Q-dgl 9.10 ibrs,2), 8. 8b (bors.2)) 7.70 (m.2). .50

2- (3-di met h%}a%mﬁeewb@w'whﬁm@w)‘zﬂ -4 8o tsemfwbo‘ﬂs@»mzcbm{emenoxy) 1 5
7-(4-sul fony |

henyl -5H m do(4. 5-
2- (3-dinet hyFanf%ocal’rbB%W‘Bh'é’E 7 the fé*?“ﬁ?ﬁ HF“%"“Q}‘& fafﬁB‘B‘Hg '85;%!)8 Dyepa(ed
2- et hyl sul .00y drekhBlamidinophenoxy)-4-{3-(dibtnylagirioni do[ 4, 5-b] [ 1
, 4] oxazi n- 6( 7H) - one;
(3]- di et hyl c(amH)noE%[g%’bVﬁ’ﬁP%}%H Xy PY A 8 ar o G & i8S hehoxy) - 7-
(sul f omd nmez3-methoxy-5-amidinophenoxBH4-{Symethyidd[dm&hi [ 1 | 4] oxazi n- 6( 7H) - one;

20 banyliph )-8H-pyr mldo{4 5-51(1,4]loxazin-6(7H)-one;
2- (3-guani di nophgrr?gff/ ‘ ony 5 E(":na(l)rxﬁ pg‘ di nophenoxy) - 7- (i ndol i n- 3-yl ) et hy

| - 2-(2-ethom {5 A7 P'ﬁ?‘d’tﬁ[’ﬁ"\’é 4b< [‘1f'“°4]"8%‘£2'r n- 6( 7H) - one;

2- ( 3- guani di nophegnaexnyantiso et dagXyheho a1 5di-moiptidiie.B5 0l /416 xaxind@iZ6)-ede.y| ) met h
| - SH- 1. 4, 5-

g- (3- guani d?ﬁ%‘ﬁﬂ%’ﬁ’d‘%iﬁg—/'ﬁ'lf’%‘%)e[ﬂ {‘J‘gb}ﬂ/c’ar 0o {/?%@Knh&y@ﬂ@% rgﬁlg&”y h?nio-x( Hydr oxymne

t hyl) - 5H-pyribtitiqhy, 5ol 1cdp ¥azi- 61]7['1) ¢nel] oxazi n- 6( 7H) - one;

2 (3 d i 1
L iAot

2- ( 3- guani di noph&ffoyinidalt.5:041; ﬂeé%ﬁ“bﬁfﬂﬁ 28¢:am di nophenoxy) - 7- (ani nocar bony
| methyl) - 2.(2-methyt-5- am;dﬁbbrw6kyrn::d«sﬁe'%h&ybirbanyl4}rﬂe¢a¢|phmn6(y7ﬂ-|) one; 30

onyl ) eyl ) SRR Rkideib Sl DRE B T PO N K T Coner
2- ( 3- guamhi diznaplrbemd}ﬁya)mdmérzwedvml‘iﬁfda‘nﬂhwa@"‘arﬁ trridazstiedosipherrxytar boxynet hy

'2) h5ﬁr§?|¥ [?‘gdog 144153;%%1:{ B(7efbRgazi n- 6( 7H) - one;
L 8- guan a1 A i nophenoéy?mndaz f-2- ?rlpecr)\)é}(/%g h
yl)- 2-{2-amino-5- amldmophenoxy) -4- ( -{dimethylaminocarbonylimethyl-3-{ -vlip Y
S5H-pyrimido(4,5-b1{1,4]loxazin-8(7H)-one;
2-(2-carboxy-5-amidinophenoxy)-4-(S—Gdimethylaminoethyl-3-(dimethylaminocarbonynphenoxy)-
30 5H-pyrimido[4,5-b](1,4}oxazin-6(7H}-one;
2—-(2-benzyloxycarbonyl-5-amidinophenoxy)-4-(5-(2~ethoxycarbonylethyl)-3-(tetrahydropyrimidin-
2-yliphenoxy)-5H-pyrimido(4,5-b][1,4]oxazin-6(7H)-one;
2-(2-diethy!aminocarbony|-5-amidinophenoxy)-4-(3-(diethylaminocarbonyt)phenoxy)-
§H-pyrimido[4,5-61(1,4]oxazin-6(7H)-one;
35 ».(2-amino-5-amidinophenoxy)-4-{5-methyl- 3-(dimethyl-aminocarbonyt)phenoxy)-
7-methyl-5H-pyrimido(4,5-5][1,4]oxazin-6{7H}-one;
2-(2-hydroxy-5-amidinophenoxv)-4-(5-trifluoromethyl-3-(dimethylaminocarbony!)phenoxy)-



35 5H pyrim do[ 4, 5-b][ 1,4]oxazin-6(7H)-one;
2- ( 3- guani di nophenoxy) - 4- ( 2- di met hyl am no-

5- ami di nopWerRBRYI237- (4- am nobut yl ) - PCT/EP97/04444

5H pyrim do[ 4, 5-b] [ 1, 4] oxazi n- 6( 7H) - one; .aod WO 98/ 07723 -
PCT/ EP97/ 04444 -73-

2-{3- guani di nophenoxy) - 4- ( 3- di et hyl am no- 4- am di nophenoxy) - 7- ( 3- guani di nop
ropyl) - 7-11-methieiwh i 5H-ploimd g 4 [5-511 . 4 WikepiraBi7/-60&H) - one.

EXAMPLE 2 3. {2-methoxy-5- amndTrka%eﬁaWrmJ(g n{éﬂkmtﬂf ffﬂn?e?hytlgﬁmpé %&%Heﬂgx\?
representative pharmaceutical conpositions or oral admnrstration

cont ai ning a conFotipdYBrorYRSA W\/‘é’l‘ﬂqfﬂ)ﬁ b1b. 418"??!1‘&‘?‘%’3:6”& ical |y acceptable
sal t t her @gi2;ettoxg-5- arﬁrd(noahéhbd’(l)@&-}& -carboxy-3- (dmethylammocarbonyl)phenoxy)

5- am di nopheno 3- t I noX
di hydr% 6( 5H) - ?ﬁ%’ "‘aﬁg‘ ’<Fin°é’\’m?"’Jq AL S AH "*%x%mﬁ&?m B
% Wt . / Wt . 2-{2-phenoxy-5-amidinophenox@a#ri etnd x pfartdne!-3- meﬂwtphaibxy) 7-benzyl-

20.0% 10 5H-pyrimido(4,5-b1r P %41oR88n-6(7
20 2o prrimils, S-gEEIART 0020, o

0.5% 2-(2- ch'°'°-‘Fr?ém@zbw}snmgﬂéér%rnef@v'amoﬁ {reidazalio-2ciligperexed i nt o

hard-shel | gel at-iarsutRPABhET)methyl-S2BYirhidbags- &szxm}aﬁ%f‘im -one; B.
I ngre%}ent 2.methyl- h %w./wt. 15
Conpound &' 2 mehy R aRicingghenoxy)-4-(5- (dlmethylammocarbony@we@% 3-(imidazol-2-yl)phenoxy)-

Magnesi um st ear7atselfonyimethyl)-5H-pyrimidol4,5-b1{1,4]oxazin-6(DH04e;

St arch g . . é 6% .
2-{2-t-butyl-5-amidinophenoxy}-4-{5-(dimethy! thyl-3- -

Lact ose Yy p \ { imethylaminoethyl-3 gr-\eé%)élammocarbonyl)phenoxy)

PVP ( pol yvi nyl p7y§iqq§>|lip~§'ryﬁ)g)ethyl S5H-pyrimido(4,5-b1{1,4]oxazineB{ B84orR() The

above Ingrzedtaefma@svyrmn$mnwanslc@Jamafxyéah@om%ﬂ% Héﬂaﬁb%&_ﬂ gl € combi ned
and granuﬂnﬁ&) ed u5| water as a granul ati e fornul ation

is th&h dried 5‘5”%"9 ’c”’l’i%"’ZOI -4-yImBTXTRA; PWr‘ﬂ“’g?[gasf 5‘?%4E’HEF"T -Bregreint o
tabl ets wz-@arboxps- a}pmlnabreenbﬁbl@(ﬂdft@bdﬁ&cmodnﬁemylammocarbonynpheﬁ‘oxy)-

Bn%r Sdl ggt S 7-thydroxymethyl)- By nrquEi?‘ér}:q loLdIR-d(PUERL, On

20.0 g 2-(2-benzyloxycarbonyl-5- mpygwﬁp)mpeyfél @ sthepycarpenyt-3-methyiphenoxy)-
20.0 g 7-(1- hydroxyethyl)l?m Wﬁ'ﬁ@cﬁh% 8301, 410xazin-6(7H)-one;

1 s. 7280 iz dethyiaminocarbony; CBHPRRIRG D14 R0 UAT g iraderoles 3 peerony
pr opyI ene gl ycol-{anpadcpaiohylrene!)HA/ewImid@l@,5-5]11,4]oxazin-6{7H)-one;
2-(2-amino-5-amidinophenoxy}-4-{5-(dimethylaminocarbonytimethyl-3-(imidazol-2-yl)phenoxy)-
7-{2-taminocarbonyl)ethyl})-SH-pyrimido[4,5-5]{1,4]oxazin-6{7H)-one;
2-{2-hydroxy-5-amidinophenoxyl-4-(5-(dimethylaminoethyl-3-(dimethylaminocarbonyl)phenoxy)-
25 7-{carboxymethyl}-BAH-pyrimido{4,5-bj{1,4)oxazin-B{7 H}-one;
2-{2-hydroxy-5-amidinophenoxy)-4-(5-{2-ethoxycarbonylethyl)-3-(tetrahydropyrimidin-
2-yliphenoxy)-7-({2-carboxyethyl}-SH-pyrimidol4,5-b1[1,4]oxazin-6{7H)-one;
2-(2-hydraxy-5-amidinophenoxy}-4-(5-(dimethylaminocarbonylimethyl-(3-(imidazol-
2-yliphenoxy)-7-{4-aminobutyl)-BH-pyrimido(4,5-b1[1,4]oxazin-6(7H)-one; and
30 2-(_?-hydroxy-5-amidinophenoxy)—4-(5-(dimethylaminoethyl-3-(dimethylaminocarbony()phenoxy)-
- 7-13-guanidinapropyl)-64-pyrimido{4,5-b]{1.4]oxazin-6(7H)-one.

G. In a similar manner, 2-{3-dimethylaminocarbonylphenoxy)-4-{2-benzyloxy-
5-amidinophenoxy)-5H-pyrimido(4,5-5]{ 1,4)oxazin-6(7H)-one, a compound of formula (X), is
treated to afford 2-{3-dimethylaminocarbonylphenoxy)-4-(2-hydroxy-5-amidinophenoxy)-54-

35 pyrimidol[4,5-b1{1,4]loxazin-8{7H)-one, a compound of formuia {ilb}.
H. in a similar manner, the following compounds of formula (ilb} are prepared:

2-({3-methylphenoxy}-4-(2-methaxy-5-amidinophenoxy)-5/4-pyrimido{4,5-b){1,4]oxazin-



30 and pol ysorbate 80. A sufficient quantity of water is then added with

stirring to 100 nL of the solution V\hlchlsfllﬁ:@rmﬂm“
bottl ed. vJH&‘/dﬁﬁ I ngredi ents
% Wt ./ wt. Conpound of “{he invention
20. 0% Peanut Q|
78. 0% 35 617 H)one: Span 60
2. 0% Bf8%above i ngredients are nelted, mxed and filled into
soft el ast Rg3chiosuif@wthoxyphenoxy}-4-{2-ethpgy- g«gﬁ[yﬂ]menoxy) -5H-pyrimidol4,5-b][1,4)oxazin-
PCT/ EP97/ 04444 gi74-one: -74-

)
Eonpoungggqlﬂ.-ﬁrgfgq%mwwa?ﬁnoxy) 4-(3-methoxy-5- amidinophenoxy)-:El'v’d%riml/gc}%,'sj-g%f,4]oxazin-
Met hyl ®r car bosyrmtdngl cel | ul ose 2. 0%
0.9% salin i
The corrpouﬁdaéfd'?rﬂ%ww?wm kg% ssoldm cfhenoxtthH(?g "%kﬁoose g?iﬁl%gzm
sol ution, filtemn¢ttHard: bottled for use.
EXAVPLE 3 uamdmo 5-mathkiph UPL ‘?2 'pLérHﬁ;r rsaénﬂéméﬂlﬁn&(ﬁ-par ation of a
r epr esent atzl v@ harmaceuti cal tormul ation for parenteral

admi ni stration @M‘R‘éi“ﬁ‘i’?{@ sablébﬁ)ﬁét’mﬂrslﬂ‘mﬁﬁé i nvention, or a

|Oh<(’:lr mﬁﬁ;gut lzctéldré(da&enomaqptpaabh&ysalamdirheﬁemfxy) -8H-gyrimidol4,5-b1{1,4]oxazin-6(7H)-one;
2- (2- hydr oxy
(di net hyl ar%‘ﬁd@a?%é ﬁ’%@ﬁﬁ&ﬁhei&“} 4d(2 cm(?m sémopate%?xlydl none:

I ngredi ents 5H-pyrimido(4,5-b1[1,4]o0&azipGliftd- oof-’ the invention
0.02 g 15 2-{3- dnmethylammocarbogy W}? ye4 gi B(rﬁmo 5-amidingphenoxy)-

20.0 g | ene gl ycol 400

20.0 ¢ 5H-pyrimido(4,5- @] 9»§ama;jg_16é7l'g@ne,

1.0 9 45 2-{4- ethoxycarbonylphegoWﬁml—m%yﬁﬁhrﬁdm&ﬁahenoxy)-

g.s. 100 nL the invention is dissolved in

f
propyl ene gl ycol3 B‘Hl’&}'é?%ﬁﬁ%bgg f:'B] 4‘8(?" and pol ysorbate 80. A
suf fi ci ent queantrhépyiphiddroB%yBptdnney)sbl Arretbrnl-3-smidienherdded with stirring to
20 provi de 10 . i ; Hid waich is filtered through a 0.2
[err] menbrane ?sllﬂsg%'d&ges LHVM&QLE d(ﬂﬂ 0under sterile conditions.
EXAMPLE 4  2-(3-dimsthylaminopheroxyicArigimeethy 42t diaeRe ®tYe preparation of a

represegtative p_@p,rmgﬁdm gzymcqam smpmone, in suppository form
contai ning a _conpou of i.nvention, phaJ %euti Fal | y acceptable 25
salt ther e(‘ﬂ‘ {3- (é r@ethylfn (jﬁzohn y&gpenoxy -4- (2—ammo -5 amiginophenoxy]-

5-am di nophenoxyeﬁ-éy.(rard(am sreilhylawakingt2bowy | ) phenoxy) - 1, 7-

di hydr o- 6( teri idinophehB@h edi ents
%W /W SJ_QS P toxycan)on%phenoxy) 4-(3- ammg ?mtt nglenvgﬂt on

1. 0% 5H-pyrimido(4, $9éll9'éﬂWF’@rfii7@rWol 1000
74. 5% 25  2-(3-(1-methylimidazolin-2-yl}phenoxy)-4-(2-carboxy-6-amidinophenoxy}-

54-pyrimido(4,5-£](1,4)loxazin-6(7H)-one;
2-({3-{1-methylimidazolin-2-yl}phenoxy)-4-{3-carboxy-4-amidinophenoxy)-
SH-pyrimido(4,5-b1[1,4loxazin-6(7H}-one;
2-{3-{1 -methylimidazolin-Z-y!)phenoxy)-4-(2-t—butoxycarbonyl-S-amidinophenoxy)-
30 §H-pyrimido(4,5-51[1,4)oxazin-6(7H)-one;
2-{3-{1 -methylimidazolin-2-yl)phenoxy)-4-{3-t-butoxycarbonyl-4-amidinophenoxy)-
5H-pyrimidol4,5-61{1,4loxazin-6(7H)-one;
2-(3-{1-methylimidazolin- 2-yl}phenoxy)-4-(2-aminocarbonyl-5-amidinophenoxy}-
5H-pyrimido{4,5-6][1,4]oxazin-6(7H)-one;
35 2-13-{1-methylimidazolin-2-yl)phenoxy}-4-(3-aminocarbonyl-4-amidinophenoxy)-
5H-pyrimido[4,5-5](1,4]oxazin-6{7H)-one;
2-(3-(1-methylimidazolin-2-yl)pheno xy}-4-{2-dimethylamino-5-amidinophenoxy}-



30 Pol yet hyl ene gl ycol 4000

24. 5% The ingredients are nelted together and m xed on a
st eam bat hYWOM8P7pBur ed i nt o nol ds containing 2.5 g totRET/BRAT(PH444
EXAMPLE 5 This exanple illusi.rates the preparation of a -
representative pharmaceutical fornulation WO 98/ 07723

PCT/ EP97/ 04444 - 75-

for insufflati &#-rvomidal4idrgladlosrgobiidh-ofie:t he i nvention, or a

phar maceubi;gqy. - | 413t in%:Marmigi .
D m?ﬁiﬂh*aﬁfé’;‘f‘%%ﬁg £yfiehoxy-2 ‘sz*.]ﬁéyfﬁ9%%;‘?54?%%%?%853&0Xy) 17

di hydr o- 6( 5H) SHRFimMiahbReL! 1. 410xazin-6{7H)-one; | ngr edi ent s

;A)\(/)\g/. / Wt . 293-(1-methylimidazolin-2-y1) dWef&:8/)4Z@ i ARPAMIMI.- d miiRBpAdAB &ML | ON
. 0

M.cr acto
99. 0%> 7'mettf‘Y1'é5"f'Fl‘ﬁl”§§?@%éﬁﬂ?kxﬁ?'ﬁ"ﬁ@f""ﬁ?ked, and packaged in an
i nsuf fl at @ﬂ3'éhmep'p‘d§d\idniz¢lh.-hylm'hobg(%{-(3-dir'pexmﬂamino-4-amidinophenoxy)-
EXAWPLE 6 10 7-(1-methylet?;?lb-EH?ﬁ%m?Jo‘??,'s'-AlH?&]B?Jzﬁ‘x?eﬁﬁﬁor%r-epar ation of a
ation In e

representative pharnmaceutical fornu nebul i zed form contai ni ng
a conpound-‘Hingiayiemipesar P IPhenowy ) AHarneretamiditdpheawobBil 2istethydmbryl)-

thereof. e.g.. sH-pyrimidol4,5-b)(1,4]oxazin-6(7H)-one; o

2-(3- cg me | am nocar bonyl henoxy%- 4- (2- hydr oxy- 5- am di nophenoxy) -1, 7-
di hyd? 6% %f"-"m‘@f’?'a'inﬁbﬁﬁ onylphenoxy)-4-(2-methyl-S-amidippp|tea a1t 4 -methylpropyl)-
%W ./w. 15 SH-pyrimidol[4,5-b][1,4lokimpemiond; t he i nvention

0. 005% - . V%te -
2-(3-dimethylaminocarb bxy)-4-(2-methyl-5- 7. )
89. 995% yiaminocarbony tﬁaer())I {2-methy 5.am|dmophenoxy) 7-benzyl

10. 000% SH-pyrimitedd Sdiiietinyezist-6i7eongivent i on i s di ssol ved in et hanol

and bl ended3Wirdinyah@beardE1phenoxy) kB RNI4MibR g RO pACKkaged in a
nebul %er equi gped with a dosin u
7

. . 20 |
EXA “(4-sultonylpfgp i RAEPYMidRIf (B4 s 4ok P @ fkPagii on of a
r epr esent a3 aengihas e atboraadhehOfyal (@tah®ib-§-AmidinophenoX @l RSB hefiisii&RMEALIDI NG

?hg?gg?tmg' gf tsrﬂﬁpyiriﬂx‘.’ceo%,is%r1 'ﬂ%xaaz"pgﬁmggegut ically acceptable salt

2- ( 3- di meRH§KEmdthderainbeathonyRiOsy) -44 3 ety thamidjnaB henvixe- Trosulfemadnythyil:, 7-
di hydr 0- 6( 5H) - BlesyritHid 851854 0xazin-6(7H)-one; I ngredi ents
%owt ./ WM. o Compound of the invention
0. 109 0 2-(3-guanidinophenoxy)-4-{2-carboxy-5-amidinophenoxy)-7-{indolin-3-yl)methy!-
S5H-pyrimido{4,5-bl[1,4)oxazin-6(7H}-one;
2-{3-guanidinophenoxy)-4-{3-carboxy-4-amidinophenoxy)-7-(imidazol-4-ylimethyi-
SH-pyrimidol[4,8-b]11,4]oxazin-6(7H)-one;
2-(3-guanidinophenoxy)-4-(2-t-butoxycarbonyl-5-amidinophenoxy}-7-thydroxymethytl)-
25 SH-pyrimidoi{4,5-b1[1,4]oxazin-6{7H)-one;
2-[3-guanidinophenoxy}-4-(3-t-butoxycarbony!-4-amidinophenoxy)-7-{1-hydroxyethyl}-
5H-pyrimido{4,5-5}{1,41oxazin-6{7H4)-one;
2-(3-guanidinophenoxy)-4-{2-aminocarbonyi-5-amidinophenoxy)-7-(aminocarbonyimethyl)-
SH-pyrimido[4,5-b1[1,4]loxazin-6(7H)-one;
30 2-(3-guanidinophenoxy)-4-(3-aminocarbonyl-4-amidinophenoxy)-7-(2-(aminocarbonyljethyl}-
. BH-pyrimido(4,5-b1{1,4]oxazin-6(7H)-one;
2-{3-guanidinophenoxy)-4-(2-dimethylamino-5§-amidinophenoxy)-7-{carboxymethyi}-
SH-pyrimido(4,5-8]{1,4]oxazin-6(7H)-one;
2-{3-guanidinophenoxy)-4-(3-dimethylamino-4-amidinophenoxy)-7-{2-carboxyethyi}-
35 5H-pyrimido(4,5-6]1{1.4]oxazin-6(7H}-one;
2-{3-guanidinophenoxy)-4-{2-dimethylamino-5-amidinophenoxy}-7-{4-aminobutyi)-
S5H-pyrimido(4,5-b6]{1,4}oxazin-6{7H}-one; and



Propellant 1 1/1 2 98. 90%

Aeic acid 1.00% PCT/EP97/04443N€
conmpound of WRBNM T Rntion is di spersed in % eic acid and the propellants.-
The 30 resulting mxture is then poured’Tnto an aerosol container fitted
with a netering valve.

EXAMPLE 8 uanidingphenoxy)-4- | il fafhi S 830 J. phE@&ypﬁ (fauanT&m&Jm‘m and
Ti ssue PI asm ﬁ %\ vat o

assay denonstrates the

activity of the 5(:’0?145'613‘?@% 50411 ‘tﬁ‘@"?ﬁ*ﬂf@ﬁﬁ’@ﬁet ovvar ds fact or Xa,
thronbin and tissue plasm nogen activator. The activities were determ ned
as an initial rate WO 98/82»?1%3& 2

PCT/ EP97/ 04444 - 76-
of cl eavage of trhs q&ep\biedm;smfeistthoardphiaden by rephesematvengharmhiiceuct 2 avageasitions
2;2???% en{ m § rlga agllbp]corﬁglammIg]a rgaouﬁ'\tdl:gl%(?}?e IRULAIMOR hor% Ppgr%gce%lulﬂcatckgmable
Di et hyl ssdalf herabd, £ DVBOR-HyBedked- malnyzwogmﬁb?)r(d-m@hvlamgwbwmwxw 1.7
50 mM Tri slal,qydmlég,,n%ehagme 2.5 MM CaCl[err] and 0.1% pol yet hyl ene gl ycol
6000. pH 7.5 nzynes (Enzynme Research Lab.): Human
fact or Xa st ock Aol ut'P¥Rdients>81 ny/nl in assay buffer, st-é-r%%l‘é& -80[err]C
(wor ki ng 10 Corsgudt iod the(idv@ntiod06 ng/ nL or 2 nM i20.a%say buffer,
prepare prior to use) 2. Human t hronmbi n st ock ;é)gyotl on: Stor ed
at -80[%rr]C (worki nd®§88tion (2X): 1200 ng/ni or 40 nMin
assay buffer, preparevggriesium gfearate) . 3. Human ti @saf6 pl asni nogen
activator {t PA) TQ\F%@ \%-'91 n&%lengl Qg‘af)me%t%kd %L'lﬂatd' iAfd hald- Qf_ga/lerelatm capsules
stored at -80[err ? |ng solution (2X): 1361 ng/nL in assay buffer,
prepare pr centaingg]199 mg eac“ use). Chr onpgeni ¢ substrates
(Pharnmaci a Hepars.| nc bgredlents 1. S2222 (FXa assay) stomkwsgbtution: 6 niv
in dH[err]O store 'Lerr vvorkl Q% sol ution (4X): 0% 656
[err]M?Pn assay buffe? poun r?'m'en 2302 (Thrombi n assay §t ock sol ution:
10 MM in dHerr] G stma@das'atn #tpaare] C (wor ki ng 20 0.9%o0l ution (4X):
1200 [err]Min assay gg;[cher) 3. S2288 (tPA assag)gaggt ock sol ution:
10 mMMin dH err] O stored at 4[err] C (working solution (4X):
1484 [err]Min assay Yngiaser) . (Al substrat &8 ki ng

sol utions were prepareg Qjalyasﬁwrrdlayndi ) St andard i @@%i t or conpound
stock sol ution: red at .-2
Test c6Rpounds (ﬁl‘)’n‘ﬁ?u?‘nﬁ?re&fe"‘f%e | rtlr\}eeﬁ 5 t'3 st o R agneHT 5t Q{e%[atl &fe combined and

10 MM i n Difs@uisédusog atater 26 pegrarjudting hqund The formulation is then dried mixed with the

magnesium stearate and formed into tablets with an appropriate tableting machine.

C. ingredients
Compound of the invention 01g
25 Propylene glycal 20.0g
Polyethylene giycol 400 20.0g
Polysarbate 80 1.0g
Water q.s. 100 mL

The compound of the invention is dissolved in propylene glycol, polyethylene glycol 400
30 and polysorbate 80. A sufficient quantity of water is then added with stirring to provide 100

mL of the solution which is filtered and bottled.

D. Ingredients % wt./wt.
Compound of the invention 20.0%
a Peanut Oil 78.0%
35 Span 60 2.0%

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



Assay procedure: Assays were perfornmed in 96-well mcrotiter
plates in a total volune of 200 [err]l. Assay 30 conponents were in final
concentrat WAE¥772D nM TrisHA, 150 mM Nad, 2.5 nM CaCl [ er r PCT/BPY7/84s44
pol yet hyl ene gl ycol 6000, pH 7.5, in the-&bsence or presence of the

standard i nhibitor or the test conpounds and enzynme and substrate at
follow ng concentrations: (1) 1 nMfactor Xa and o164 err] M S2222;
(2) 20 nMthrorbin 2RYSSBHS[ err]M S2302; and 13) 10 nM t-@#"—aé&ﬁﬂ-‘ 371 [err] M

S2288. Concentr at i oncomdoublief seandattidn i Nhi bi t or conpound 1i.g%t he assay were

from5 [err]Mto 33,4 .DQ%%rb[og\%LMli Jaﬁll%oéeo 3 dilution. gqg%ent ration of

the test conpounds in the assay typic y were from10 [err]Mto
0.041 [err]Min 1 td®-8%ds4itgi on. For potent test conpounes; 1€GeL

concengr ati Ons The compoldfesk the idvaBd A RkorfEy RSBAYeINRIsE/shilieddRhioR Aitstd0ank00
fold (100 nMta 0.41 nM or 1000 fold WO 98/ 07723

PCT/ EP97/ §3%igg for use. -77-
(10 nMto 0.041 nM. Al substrate concentrations used are equal to their
Klerr] val ues under the pr esent B?Asiﬁ¥Lé:§’nditi ons. Assays were
performed at anbi ent tenperature. The first step in the assay

was t he prepar dthisosxaoipleliustistesabe popaacomdf s tepodsestotivet pransaceutical formuBvBR)
{for poters, JLshersCIPANEG RionlntBMing 9ChmBElndtds MSinYETBn! &Y ' to
0.1 or O. 01”;5 errr1\/| for thgnf actor xa aséag), ?‘(hslpoméﬁnbgétﬁgrgrgéeelﬁg%ag' ion
of tedl cARFRANE 3y Weregh S utilGhgdroxy-5-amidingphpgoxx)-4d34 ai dil uti ons of 10
MV st ock S@atHy@rsnotiatddnidl haRdxyi-0 00dicedro el A érabone04) in 96 deep
wel | plates as foIIo'vvs: . (a) Prepare a 40 [err] M working sol ution
by diluting the 1 0 ‘A#edE¥EK 1 to 250 in assay buf fer in 2
steps: 1 to 100, andCdmpiaun?.obtheliBventipb) Make anot her 6ioeeg seri al
dilutions (1:3) of t [gerr1Msolution (600 [err]l f ch
concentration). A to@gf\ﬂ%}e QEY{EJ diluted test conpound so?zlr?t'(? ns were used in
the adSay. St rrdeatieitensralset 880 conpound (5 M st ockdP-®@ DVBO (control)
went through the sanmongdoldstd sm steps as those deschidygd above for
test conpounds. 0 . The next step in the assay was_to di spense 50
[err]] of the test c%‘r?ﬁ"oﬁﬁ'&e\ﬁﬁ{‘q"ﬂ?rhg 15  solutions (4X) ¥¥r'8A26 [err]Mto
0.164 [err] M iThechopipiooad ef the imieotior istdissolykdiinagomildrie gBicohpkilyethylene glycd/RR04.
To this ek Ll dticieR . ki i i i

or I\/P204\.Naa%dq_gq@%ﬁé‘IQ (r)aeog u}li tsyrfllé'esgfﬁét?ﬁg@ d/\/\\gr/° egalﬂﬁec%ﬁéitté édpg}}eg;aégf%wﬁ%n Sﬁh&a%(

t enperAt urPERYiIgR 199 M ¢ helY. solution which is filtggpdithougihe G B IEMAARNedd@eaNS0

[err]| of paubffell ah@eridrkd fghdrhsiti on (4X) wi th Bi omek or MP204. 20
The enzynme kinetics were nmeasured at 405 nmat 1 O seconds intervals for
five mnutes in a THERMOmax pl ate reader at anbient tenperature.
Cal cul ation of K; of the test conmpound&XAMPLE 4 Enzynme rates were

cal cul ated as ] LS ' ‘ . -
ot orr T v e T DRG0, Gy bl bR AR ARG Mot

equat i on (ihisHeeasitoryrfotnhecmigining @aemPound efgha fnveptiana gha Pheraregutispivhacs pPtBIXEEL
spr eagss heQit. thifeoty 8l gl 5. { 08 oty Bmititophéisty 4L TidwhéthPgmihB&arbonyhphdnbka 1, 7- by

2. Routi necw,d Ki cht or,. Xa) values less than 3 nMwere cal culated fromthe
Norri son dnvdro-gipidipregiginone: Conpounds of the invention, when
tested in this assaylnaceliennst rated t he sel ective abiwi.twt. t o i nhibit
human factor Xa and EH%&%%QH@ln@emion 1.0%
) Palyethylene glycol 1000 74.5%
30 Polyethylene glycol 4000 24.5%

The ingredients are melted together and mixed on a steam bath, and poured into molds

containing 2.5 g total weight.

EXAMPLE 5

This example illustrates the preparation of a representative pharmaceutical formuiation



30 EXAMPLE 9

(Invitro a&agﬁ [5) Human Pr ot hr onbi nase) Thi's geHR¥o7/04444
denonstrat es the ility of the conmpounds _of the invention to inhibit -
pr ot hr onbi nase. Prot hronbi nase (PTase) cat éryzes the activation of
prothronbin to yield fragment 1.2 plus thrombin with neizothronbin as
t he interned at Thi s i L i

pr ot hr onbﬁa‘é‘a“fﬁa““ conta'aﬁg% 7O (?t% Pr\’ﬁe y hg?rt\}ghtr'%ﬁtﬁrﬁ g'?e{acgﬁﬁ{ahg aEé’e {me
product s) thereply etmezaiardmﬁth\d#mmmaomvrphﬁmwadﬂﬁhmér%wew@nO@heDh%\dﬁb’{ n
standar d Gdiieo-6(5H)-preridinone: WO 98/ 07723

PCT/ EP97/ 04444 . - 78-
(nM vs nOD/ mi n). For!"gEB98NS nation of | Jerr] (PTase) of Z2-#8/¥&mpounds of

t he i ngenti on. PTaSEMncromzedadHrripbhht}’oW&& imqatie«ssed by thr onhom activity

| MODY m n) . ﬁ' | nzymes: 5 : gflgctor Va
(Haemat ol ogi ¢ Techno 6°éf"é§e Agrose Cat# HCVA- 01 10) vvorkl ng olbti on:

1.0 ng/ nL i n 50%heghyeeirots, ar@ mileld CooBlef eand packagrdad sainsuf@tgreanuipBed with a ddding
Human fact‘g[m‘)(a (Enzyme Res. Lab. cat# HFXal01 1) working solution: 0.281

ng/ L in assay buffer (wthout BSA), stored at -80[err]C.
3. Human prothronmbin (FII) (Enzynme Res. Lab., Cat# HP1002) working
solution: 10 Diluted FIl to txﬁﬁlmra/aﬂ_ in assay buffer (w thout

BSA) , tored at err olipid (PCPS).vesicles: _
pop VBl es (BUBBEMDb L=t e BPRERIR P sy RS TR RO R sl fyrabirgr i
r epor ted nebulized form coryiniBgraedvirqonne bt tie.inveBtio e miarmyaceliBcany acdéphablel £alt

. 2806- | N ' Sy I nc.
Cat #840032‘)%%8% eg.. 2:43- d‘me‘hy'm%w%’l"%f e té’ran”]P Q‘hg‘ﬁ PR
brain, stofiedro-gi8mtgr@ingnder nitrogen or ar gon.
Phosphati dyl Chol i new Pol ar Li pi ds, Inc., Cat# 85 Qg Sk /.
50 rrg/m in chloroform sgl E‘IC 16:0-18:1 Palmtoyl g)od tored at
-20[er'¥ C Shpotd % e IY§Rpe rhl trogen or argon. §ng ctrozyme- TH
(Anmerican D agnosti cavdterc., Cat# 238L. 50 [err]noles, sto8®89%% room
t enper at ure) worki ng t|on Di ssol ved 50 [err]m)les in dH[err]O
BSA (Sigma Chem Co. E%%@ A- 7888, FractionV, RIA grade). 101806%
buffer: 50 nM TF'PGsH(ChPOLp’F'l of i iny&piontis N&(‘J'VGdZ”StW‘@@QI‘{'WFT with, VJZ%EPE@‘BOOO
(BDH), 0. OR¥nBafod §'tgémpac|§59e\é, in Bl r@bgllfz@ﬁgan.-|ppea5vnth Fe6sisurhp.at e assay,
prepare the foll ow ng working sol utions: Pr ot hr onbi nase
conpl ex: (a) 100 [err]MPCPS(Z? 5 [err]l of PCPS stock
(4.36 270V) diluted to final 1200 [err]| BXAMPLE 7 assay
buffer. This eaaTét?)elllale%t%?it%njé‘HMnf a‘cat %Ereyéﬁtatﬁ/e%aLrﬁgJelJ{icanfor%lation in

stock(1 ng/nL) was

aerosol form containing a compound of the invention, or a pharmaceutically acceptable salt
thereof, e.g., 2-(3-dimethylaminocarbonylphenoxy}-4-(2-hydroxy-5-amidinophenoxy}-1,7-
dihydro-6{54)-pteridinone:

25 Ingredients % wt./wt,
Compound of the invention 0.10%
Propeilant 11/12 98.90%
Oleic acid 1.00%

- The compound of the invention is dispersed in oleic acid and the propellants. The

30 resulting mixture is then poured into an aerosol container fitted with a metering valve.

EXAMPLE 8
* {/In vitro assay for Factor Xa, Thrombin and Tissue Plasminogen Activator)

This assay demonstrates the activity of the compounds of the invention towards factor

Xa, thrombin and tissue plasminogen activator. The activities were determined as an initial rate



30 1200 [err]l with assay buffer. (c) 5
pM Human factor Xa: Dilute Xa stock (0.281 ng/nL) 1:1,220,000 with assay
buf fer. Propas®ras [east 1 200 [err]l. Conmbi nd’mlowmnes
(1100 [err]l) of each conmponent in the orger of PCPS. Va and Xa.

Let stand at anbient tenperature for 5 to 10 mnutes and use i mredi ately or

store in ice 35 (bring to anmbient tenperature before use),

2. 6 [@raidavbddiomathe peptide ohiioani(dd by) thedinkyrhe 1@slcifampd broafictEbinitadanitie,

6;')' gg/ gg%))rbs%t 4bg%|m WAYRO[)%BIBJ é‘xtmcnon coefficient ot %56] Nﬁs Y. buf fer.

PCT/ EP97/ s and Solutions: -79-

3. 200 e PIAMARRADMYY) 1 Biker Gndlvidh gplaeh). 5 M EDTA (pH 8.5) plus 19.2 r
assay buffer. mM Spectrozynme- TH EDTA buffer: 0.44
mL of SSPTRPsEY BLKets m\v) pl us 10.56 nL of 20 nM

EDTA/ assay buf 6@ImM TrisHCI, 350 mM Texkl, Z6mMW0ads, DO pélgetBflededglydonvent i on) :
5 §$3§e;§97\gorkl ng solution (5X) from 10 mM stock (DMSO) and
make a series di luti on. Conpounds were assayed -at 6
concent r akizgmes iEnzdmpReseren Lab.): Assay conditions and procedure:

Prot hr Oﬂbll naseHDﬁ\QﬁtfécQ& %@&o@@&&@&éﬁ@ i@l kbm m%QsJyeJurﬁ]eL Q&greﬂt}(tﬂlékg (workmg
cont ai ni ng PTase [err] Va, and Xa), 1.2

pM
[err]"™ human f&?ft”(b‘?” 213 HRP Q{Fibey zcﬂﬂé'bﬁis?étbt’ﬁ?f gtengg priog H’e“sfbst corrpounds

(5[err]Mto 0. B3hah erﬁrbirib{lrosfto&mwmndaoaeoe«m £t28000 (Warlk@@)soluReACIN) OM20WAg/mL or
started by i ncubated for 6 mnutes at room

ﬁ Onbo‘f]c Pra renar nor to use
tenperature. REIAM BISiR%S %f%pﬁ@& Bf ddition of EDTA/buffer to final
10 MM Ac8i vi t Huohkn tiksu@asmit@reodettatomaBA Y Tewn ameasuligdal stock sotutiohhe mg/mL,

presence of 0. ;mpgxq g;f 8§pemawg%1 Jih "i‘§x§‘4§§§ hghfL .ﬁtassﬂa%u?m ]lcg%%gﬁe oA es

(10 seconds I nterval s) ent tenperature in
m crol ate read®: Reactions W_ere performed 1 5 in 96- vveII mcrotiter
pl ates.  Chromogenic substlafest (PRarklatStHepbe@c0f the assay, 10 [err]| of diluted

t est d buf f dded .

Then 10/ [rr]1 SaP2pIRmmBI PR or s e Aeuete Bt ZaETtre +Blyusf 0.
30 [err]| PTasé&5%ad mdasay buﬁeach wel I, mx for about 30 seconds. The

pl ates wepe th%’iao% Iy rohgft%@%ﬁgbﬁk safﬂabr#nio hRTREH bugt%refd?a)f ¢ BCTiWaHGRs - 20

In the next st In assa was added to
each 3l to stselpt'on (4X’ 12RO e ereey.butiee- resul ting solutions were then

m xed for 3abOUtsz3e@ssmom§y) sTRRMokA@n] € M ir0dH,0, storedlat24 TOMwPESS BOHHTR WasS
added to each g’ Nﬁhr onbi n geeactl on rate was then neasured at
405 nmfor 5 m éé SEMIPPSERCRHY i ntervals in a Mol ecul ar Devi ces

m cropl at e r eadal substrate wakirgudoattioon svererepared on assay By 8tbi n reaction rate

was expre§§%? ok rr’gogmoggé glg,c@o,F@gpl ngs fromthe five m nut e
reaction ues were calculated with the log-logit curve fit
progr &%n 5 mM 'n OMP@. weitgtind®°f the invention denonstrated the

ability t@ekiddnmoundy RotBbGHERI S1a8&invention) ¥eDsdi@sded in this assay.
10 mM in DMSO, stored at -20°C.
Assay procedure:
Assays were performed in 96-well microtiter plates in a total volume of 200 ul. Assay
30 components were in final concentration of 50 mM TrisHCI, 150 mM NaCl, 2.5 mM CaCl,, 0.1%
polyéthylene glycol 6000, pH 7.5, in the absence or presence of the standard inhibitor or the
test compounds and enzyme and substrate at following concentrations: {1) 1 nM factor Xa and
164 yM S2222; {2} 20 nM thrombin and 300 M S2302; and (3) 10 nM tPA and 371 uM
52288. Concentrations of the standard inhibitor compound in the assay were from 5 uM to
35 0.021 uM in 1 to 3 dilution. Concentration of the test compounds in the assay typically were
from 10 uM to 0.041 uM in 1 to 3 dilution. For potent test compounds, the concentrations

used in the factor Xa assay were further diluted 100 foid {100 nM to 0.41 nM) or 1000 fold



EXAMPLE 10 30 (I'n vivo assay)
The foll ow dem)nst rates the ability of the conpounds § %gu
anti - coagul gﬁ,voaﬁ%e}éfz l\/al e rats (250-330 g) were anestﬁét I zed w th
sodi um pentobarbital (90 ng/kg, i.p.) and -77- prepared for surgery. The

| eft carotid artery was cannul at ed for the neasurenent of blood 35

pressure as I r Kk ood nitor tting variahbl e

( pr ot hr onbi (&\Bte lJl 10 ?Fdfa nl\yl)a }\lpgubt.)s rate c%@rgf lés:fg%re equal Po t?sexr )p values unger ﬂg'we
PCT/ EP97/ 04m4a]ent assay conditions. Assays were performed at ambient temperature. -80-

and activated pagkd dlse EQEQMS@% Wgs Qﬁé@e&ﬁ?’gﬁ)af 10T &1 e84 éoﬁ‘f@ddﬂd‘é’?&k solutions
cannul ated for the dm nistering the test conpoun

the conpoun@PNFO e pPE’%H’FF B?f”%ﬂ‘l‘&d§'t %H‘M a5k %fﬂ*d‘m“s were fuyfthef HP‘H%&bP&s‘trl%m

i nfusi os.  Thw ﬁb@@%ﬂtm a@wefdnwed By fﬁerrbpaIri:&ohﬂﬂltédtQBma&dwd WerkalgtkaIitinad
istal to t e r

vena cava L sol ated. f eno

br anches i \rll\a?‘ﬁb% apeqal dn[n”t'm}g °f3's?e%ﬁ?°k oIR8 Xt TP RYS Y@M:E"@ﬁ‘f}ﬁpr 284) in 96
l'i gat ed. Fotdepweigplates asteligersy, the ani mals were allowed to
stabilize Pt O Ia.%p%gs wm%rbﬁg@smsa ratum gqag 159@%%91_51 W40 in assay

adni ni stered a I nt ravenous ree mnutes 1 ater
(t=3), a 5-m nut é”ﬁ?ff'ﬁ§|5(5?f’sof1 Ph?Qﬂrt?@Bl hﬁ‘l ?ﬁ was begun. Two mi nutes

into the i nfoysi oMaké anher ﬂid%&seﬁhdﬂl]h&%'(1\@Bﬁtr(éadtﬁuMGs%Idnbﬂ@6(ﬁﬁulaBr &ekh the
proxi mal and distal en JOl ace for 60 m nutes,

after which it wa%"ceitiam"éxg ‘%’ﬁ ? ¥ bﬁi"f‘ﬁ% “%iﬁ F%BP" ng| sofutigpswere yied i Hie gssav-
any) car ef ubtaydare mniwthr camgdowned (§hreld. st&tkibt BMISOakontrol) wental@luys itise Sind di@tion
results was O [ d-pairs signed rank test.

The corrpouncfggsr% {hﬁggf’érﬁ:e'ﬁ% %ﬁwmﬁ%ét eost egkiﬁn this assay, denonstrated the
ability to The AEXLFIEP iPFBe 2%sayY tquqgo@fspgps(gcﬁ? 41 of the test compound working

rEE I solutions (4W(‘ft|oﬂw wﬁm%@e@& pmmmecmphme E@ﬁ.ob&&& ;si&gg Kitheslombl Br
reference to the spec nbodi nents t hereof, sh

uld be
under st ood WZP?‘\Og@ ‘E'EW"]S@&“?W?%@ %fr"t”z‘(’ﬂ%lf"’%?q fﬂJ‘é“%‘H%b\é‘gh Blomek o246
made and equhe/&ksefihg stiayordeva s reubivdd edarwbﬁadmo:utnpdemé tarn@ rindtast he true

spirit and of the | dt| man d|f| ations
Ry be made and eqﬁl %3 (ﬁunotns was adggcega upgf sulbntba‘?tg orkne%smutt ny( eltFt)'\ar mek or
fromthe tr4€28pirit and scope of the invention. In additi on, many 20

nodi f i CAy i ons th@@nMerﬁé?lc@%% mRafifdd 41C40504m St b akiMBs idTBLBI5 Itéd five minutes

conposition of _nmatte
ina THERMOmax plate reader at ambient temperature.

Calculation of K. of the test compounds:

Enzyme rates were calculated as mOD/min based on the first two minutes readings. The
ICgy values were determined by fitting the data to the log-logit equation (linear) or the Morrison
25 equation (non-linear) with an EXCEL spread-sheet. Ki values were then obtained by dividing the
ICgq by 2. Routinely, Ki{factor Xa) values less than 3 nM were calculated from the Morrison
equation.
Compounds of the invention, when tested in this assay, demonstrated the selective

ability to inhibit human factor Xa and human thrombin.

30 EXAMPLE 9
{(/n vitro assay for Human Prothrombinase)

This assay demonstrates the ability of the compounds of the invention to inhibit
prothrombinase. Prothrombinase (PTase} catalyzes the activation of prothrombin to yield
fra‘gment 1.2 plus thrombin with meizothrombin as the intermediate. This assay is an end point

35 assay. Activity of the prothrombinase is measured by activity of thrombin {(one of the reaction

products) or by the amount of thrombin formed/time based on a thrombin standard curve



process, process step or steps, to the objective, spirit and scope of the

present invention. All such nodifications are intended to be within
t he scope JYOPBBTRPai ns appended her et o. WO 98/PCTTEPIT/04444

PCT/ EP97/ 04444 -78- -81-
VWHAT IS CLAI MED | S: 1. A conpound sel ected fromthe group
consisting of the follow ng fornul ae: [err]

wher ei n: (nM vs m@Djrgn)- (For detégiRlnatior pt ICs@IPTaSEI)H toe cdmpdunide pe the ingerBion 1PTase
2) 5 fﬁ\?{yr&asa%é[sg %]én% %tb;nn Rg”grﬁéga)gﬁ - ndepewélclﬂltelr ;/] )hydr ogen, hal o,
al kyl -ME@E]-', -QOXKerr],
Enzymes:
5 1. Human factor Va {Haematologic Technologies Inc., Cat# HCVA-0110) working solution:
1.0 mg/mL in 50% glycerol, 2 mM CaCl,, stored at -20°C.

2. Humman factor Xa [(Enzyme Res. Lab. cat# HFXa1011) working solution: 0.281 mg/mL in
assay buffer {without BSA), stored at -80°C.
3. Human prothrombin (Fll} (Enzyme Res. Lab., Cat# HP1002) working solution:
10 Diluted Fll to 4.85 mg/mL in assay butfer {without BSA), stored at -80°C.

Phospholipid {PCPS) vesicles:
PCPS vesicles {(80%PC, 20%PS) were prepared by modification of the method reported
by Barenholz et 8l., Biochemistry (1877), Vol. 186, pp. 2806-2810.
Phosphatidy! serine {Avanti Polar Lipids, Inc., Cat#840032):
15 10 mg/mL in chloroform, purified from brain, stored -20°C under nitrogen or
argon.
Phosphatidy! Choline {Avanti Polar Lipids, Inc., Cat# 850457}:
50 mg/mi in chloroform, synthetic 16:0-18:1 Palmitoyl-Oleoy!, stored at -20°C
under nitrogen or argon.
20 Spectrozyme-TH {American Diagnostica Inc., Cat# 238L, 50 uymoles, stored at room
temperature) working solution: Dissolved 50 ymoles in 10 mL dH,0.
BSA (Sigma Chem Co., Cat# A-7888, FractionV, RIA grade).
Assay buffer: 50 mM TrisHCl, pH 7.5, 150 mM NaCl, 2.5 mM CaCl,, 0.1% PEG 6000
{(BDH), 0.05% BSA (Sigma, Fr.V, RIA grade).
25 For pne 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 4l with
assay buffer.
{b} 25 nM Human factor Va: 5.08 ui of Va stock{1 mg/mL)} was diluted to final
.30 N 1200 ut with assay buffer.
{c) 5 pM Human factor Xa: Dilute Xa stock (0.281 mg/mL} 1:1,220,000 with assay

buffer. Prepare at least 1200 ul.
Combine egual volumes {1100 ui) of each component in the order of PCPS, Va and Xa.
Let stand at ambient temperature for 5 to 10 minutes and use immediately or store in ice
3% (bring 10 ambient temperature before use),
2. 6 uM Human prothrombin (FIl): dilute 124 L of Fll stock (4.85 mg/mL) to final 1400 uL

with assay buffer.



-C(CONRerr])Rerr], -N(Rerr])Rerr], -N(Rerr])C(ORerr], or

-N(H) S(O) [ ; Rierr] is -C(NH)NHerr], -C(NH N Salias
"N N TOEFER NN QO RLer ] PR Siidas
-C(NH)N(H) S(O) [err]Rerr], -C(NHN(H) C(O'N(H) R err]; 10 Rerr] is

hal o, al kyl, hal oal kyl, hal oaI koxy, cyano, ureido, guanidino, -OR[err],

- C(NH) NH

_g[(elr_?] e%r]CR;err % &7 saybgf-{ (%?% err?)%g}%ﬂpq k%err %&bf"fer'
-R[err]-N(R[ err )R[e @%HZWF]T T@rpu}fjec( {g:{n ]SPTH stock {5 mM) plus

Nl(JR[ err]) ( bO) Rl leLr} 10(56 R). ot Qbrrgme:izlrmwswbdﬂfay: | ] 4 1(30pt : Enfﬂ) Iy
substituted by y i m dazo ional ly substituted by al ky

or 3 ?es(tf%‘f ﬁ?ﬂ ﬁ%i SBPYIF °[féiﬁ %6%’& N substituted by alkyl): 15
each R5 i s hydr Bgeare aalvliking satution (5K irernalol ryMssumt(oMsmdnb)halaalacg,e,.ag &3

hydroxy, al koxy 4 358! Y,
nonoal kyl ani no, Car 0)@% FROXY RSB ,atgngloﬂ%%"grag%'ﬁyf‘ AL

nonoal kyl am nocar bonyl , or dial kyl am nocarbonyl), or aral kyl (optionally

substi t ut epjsgalyl conditions and proceduf®®! 0, al kyl, aryl, hydroxy, alkoxy, aralkyl,
am no, di alkyl'am no, nonoa am no, car bo

al koxycar bonyl , ProthrRBERRR R "°Wﬁ§)&?'@?‘&?ﬂ%@@é%dh)¢l’ mixjure containing PTase

di al kyl am 2eqan POFISJ 5 nM hFVa, and 1 pM hFXa), 1.2 /R Bhhn tetd?YIHRORANed @JJrK:\ékuranon of

a|C2(eO;W| e?T:.the m?)gl r? éyl eS o?q K&Fyzppvler %?%H%@I’?r]%/g[%gh n was started by
-C(O-R erqqduN@R[f @erge) ﬂ[@nﬁqbateﬂoeﬁrrj\m@(ee)aﬂoem fsmperature. Reaction was stopped by
-Rlerr]- q@d%ﬁ[o‘?@bﬁkwﬂeﬁw ki %ﬂﬁrrﬁ Activj t)/ {R[hercr)rp?isx {(product) was then measured in

-Rlerr]-C(Rerr])(ORerr] err] Rl err ,
e R[ err] )T‘ER[@FFCF) @((by Pectrozyme TH as strate at 405 nm for 5 minutes (10 seconds

r } C(i g{[ee\l’dls]) Jat %g)eg:\)fe@tfpre]atuu-}e?ﬁc(a[c';?-{gg[b)v(aw](rﬁ&rgbl'éie) o I RLELOhORRE bdriormed
err err err
r5r]){’ Wyl %”)‘%[Rh llltl:{gz[err] N(R[err])R[err]
- N(R[ er rn)6¢ @)iﬂ?i@rcrf]the afyagr 1P uwN(HRjileted |t <(codnRb@td {5X) or buffer was added
: N(t@[tﬁé 'b )eg( NSLI\F%IE‘% Rfl'fsr r‘JO /Jl oa[p%trwlmtwq R[F‘?I HX)) %ag)aldgrg loRLacwvléH Next

err

-Rerr]- R a)swqﬂ[aggqc] 5°|\KERP quu] m tor Ia!)out 30 seconds. The plates were then
-Rlerr]- N( RE@yatdd) el rdmhddritluey fof JevoiRlEr ] ) Rl err]

: g[[ :; ;%0: NE g[[ :; ; Htng% Jé? Slg[/ﬁﬁ[fg%) r]b‘&%Derrﬁ% ;Rs[say [)Jlf)f q vs)aﬂded t]o each well to stop
-Rlerr]- O'%R[fmmbb ey NRE@UHM NoiRtiens Wvpde[taer injxed Rbrasbolt (B6édohes.r TREY €00 L, of

- rrj- r

) E[[ SI’ r} ) %%{r@{s%@&}gz% V\I;st adg% w E%ch%&? 'éh%%"n%w&}ri rea]::l'tuoe(ré O‘ﬁfs the]'\ measured
-Rerr]- S q:Q[4éJr5rer t%'Fg mrr}u}tasmteﬂrq ieconds intervais in a Molecular Devices microplate reader.

-R[e”]-S@tﬁnétionQ(R[e”])(N(R[e”])R[e”])C(O)O?[e”]

: E[[ S:: :‘2%: g E[[ ::: H’ Ré"g{" rlg?% g %ra%e ?Talressed as mOD/min. using OD readings from the five
g A B v RF@o" va]loe(sN(«REa@mcpoaﬁ[dewr} Jr€(QHOBF eanvk fit program.
j E[[ g; H j S 5 eﬁfﬁ&%a n r thee ﬁe@?él Eﬁ%é%r'\l(e%tﬁé Et} thE %){Bl-ﬁ't Pre; -thrombinase

-Rlerr]-S ffé?eF]eGJJ!['éT*?PSSaR[err] S(O[err]N(Rlerr])Rerr],
-Rerr]- S(O)(NR[err])R[err] 15 or Rerr] is aryl (optlonally substituted

AN Q 0D
PR2ATT
= = = O_=

by one or mare substituents selected fromthe group
consi sting of alkyl, halo, haloal kyl, 'F?é(i“\ﬂ%‘r%?(y -OR[err], -SRerr]
-N(Rlsor])Rerr], C( O ORerr] {/n vivo assay) -C(ONRerr])Rerr],

-S(Q[err] ORer lle f%r' 9;@9 (c.g%[uo% {r]n)es the %b:ll[tY of e ¢ E)E{Jrldsl 3 a{ al kyl

(opt| onal |y substl tut ne or nore fuent's ect'8d°t Pom
anti-coagulants,

Male rats {250-330 g} were anesthetized with sodium pentobarbital (90 mg/kg, i.p.) and
prepared for surgery. The left carotid artery was cannulated for the measurement of blood

35 pressure as well as for taking blood samples to monitor clotting variables (prothrombin time {PT)



the group consisting of alkyl, halo, haloal kyl, hal oal koxy, -ORerr],
-SRerr], -N(Rerr])Rerr], 20 -C(OOR[err],

-C(ON(R ewqysRmeey |, -S(O)[err]ORlerr] and -OP(O) (OR err]); PCT/ERI7/0444y
Rlerr] is heterocyclyl (optionally substigaited by one or nore substituents
sel ected fromthe group consisting of alkyl, halo,

hal oal kyl , hal oal koxy, aralkyl, -OR[err], -CCOORerr],

- N( R er r ] ™ agtivpted- @) MNirRnbepidstiR[tene [aPTTIH( Oré tailrveDRves ¢dnnatatkd for the purpose  *
-OP( O ( OQ[)ﬁng]n)wstennF the tesPEor%odnés geet QEQGE{F\LNJ@L lf:ﬂhe('m'gn tanc? sﬂﬁ&a@&g%ﬁl yl

radi cal is optional substituted by one or nore substituents
sel ect ed fmqnp@p@sgﬂwf%ml g&iq Wogpndyq@wpenqga\p@a mid-line incision and the abdominal

hal oal kyl yerha&@alvk&myola:aa 3drky B e &GP0l the ren2RleRt.r Al vedduOeIRcREd th,this 2-3 cm

: gg (F\;g [e‘o‘ra %% tréecéb oa‘_{%}ﬁ%ﬂ Iy\je)rJ }gated FoIIO\BngFqII @l"’ﬂer\f éheamwalﬁt re

(opt i onal bNoveasttst stéhilize drioy toathdgirininghthe expenisieotl Keslt cotnadwrals koety administered as an
-Rlerr], ] 2\ J Ihhate [ ,

- S(0) et [ERVRR oo O PR SeEh o) ) Siiture b ABTR AR s

(where t héesad\an’ém mmtrtaﬂin@fatheii@fuaisﬂ torRl the abdersingh yena gaysywas ligated at both the

a:\ll(qF/{l[ ) h??Fbow@'aQ&'dl%ﬂl endd| B K¥y wasQBl &1 pthoe foPBD Sikdtes, dHeOWRRhEE Whs

- r err er

-S(0) f(gr r F fhmé @Rg’ é%'eR%F] cJt (if any} carefultpé-femgveﬁlyarlncbgfgwhe%l Egﬂtlsncai

cycl oal kylana!%’abrkyde BEulEy Whg performed usmg e ddiltokiB-nancheBDair s signetbpeak desnt | y

Egg; g)g(’;n af‘lkgil'f’he%r é\pﬁ\grg)o%tqugt.glnlvgmgﬂbﬁﬁwhfg 't'ets?eqj |p ¥th§Ls%y dt%?onstrated the %blﬂy l%/ »

al koxycar mmtheamtmaﬁwml nonoal kyI ami nocar bonyl or

di al kyl am nocar bonyl ), or « » « »«aral kyl (opti onal |y
substituted by hal o, al kyl, ar g/drox al kox aral kyl , am no,
VO 98)@7723 While the present inven |on ha§ been escrﬁeﬁ- 1?7%%14;340 the specific

- 83- embodiments theredf,al $nouRinbenmdersbroaad vieyibsendkilied irCak oxyhat various changes
al koxycar A o] , r
di al kyl ampnn ctlaer'Br,;gﬂ %f«?&’uQ/%f&Xls rﬁfy Ps TUbsmuted \fv'rt?ﬁm%? ééégxdnﬁg?ﬁgﬁggwggx* %nndg

chai n; andcope of the [Rjveptiqn. 5 agpikion., marvyflnoq b‘iﬂﬂpmﬁa’lav e snggs tape Gﬂ‘étﬂa‘ws mal de

al kyl, hy@ﬁ@%ﬁute@'v&%ﬁt d?:fa?tkrl@oﬁ‘&n thedtrue spirit and s8dPe & théjln@uﬁ)@r\a% B8dition, many
monoal kyl am no, car oxg al koxycar bony| , am nocar bon
e

monoaPRy! APAYHEEEP BOMPY ¢ madﬂlt%lF‘PdPI‘érﬁaﬁt‘}E?F BHIRYPY, m%’Fyaér%ﬂ"R%ﬂs't‘(’Bﬁf R ARY
substi t ut egodeys, process step or steps 1@l 1@e oBjektitle, s@tfiyydnd daypk oixre padskaviyvenaibal Kyl |
ami no, di al kt¥ g‘fl gﬂons ar %k K?éle@% QQWntﬁWtPQ§¥d e of the claims appended hereto.

al koxycar bon M am no nonoal yI am nocar bonyf or

di al kyl am nocar bonyl ) ; as a single stereoisoner or a mxture
thereof; or a pharmaceutically acceptable salt thereof. 10 2.
The conpound of Claim1 wherein Ais -0- or -N(Rerr])-



Z[err] and Zerr] are both -0-; Rlerr] and R err] are each

i nd dent | , hal - : is -

LGN N b SRR, %0 Ce N N1 GO N R err ] 15 R DeTErRdde
urei do, guanidino, -OR[err], -C(O)N(R[err])%«‘[err], -N(Rerr]

)Rl err]
-C(O err], -N(R[err ORerr],
(%2% -thEatre\]RM trq(gz[ﬂ %]QLE(' )(RE)pti Lnal |y substituted by I'IJ“H"I”I“” ”Il”“"l
(1,2)-inidazog?#*tcﬁfruna¥1y substitutedby®al kyl", ®or*
(1,2)-imdazolinyl (opticorreihy sgedied iroat e gngupadokyisting of the follogdmdhfoRbules:
hydr ogen, al kyl, aryl (optionally substituted by halo), or aralkyl
(optionally substituted hal 0); 20 Rl err] is hydrogen,

al kyl, -Rerr]-C(Q Rerr]p\-Rerr]-CONRerr])R egs],
-Rlerr]-C(Rerr]) (X0 OR er 3 R ) 1,
-Rlerr]-N(Rlerr])C(NR[ err] ON(Rerr])Rerr],
-Rlerr]-N(R[err])C(NR[ err] : errk,ti
-Rlerr]-OP(O (OR[err], -Re <SR[ err]y

err

&y XO)[err]Rlerr] ;
or R6 is aryl (optionallyighbstituted by one jor norefsubstituents selected
fromthe group consi sting . of yl, hal o, hal oal kyl,
hal oal koxy and -OR[err]); 25 or Rerr] i’ araPkyl (optionally substituted
by one or nore substituents selected frofm R’ t he group
consi sting of alkyl, halo, haloal kyl, hal oal koxy and -OR[err]); or
Rlerr] is heterocyclyl (optionally substituted by 9gpg or nore substituents
sel ected fromthe group consisting of alkyl, halo,
hal oal kyl , hal oal koxy and -OR[err]); of Rlerr] is heterocyclylalkyl
(where the heterocyclyl radical is optionally substityted 30 b

y
di'sting of alkyl, halo.
hydr ogen, al kyl,

Rl ern] i

one or nore substituents sehkected §rom fyhe group cQ
hal oal kyl , hal oal koxy or - er ; N e 5
cycl oal kyl, aral kyl or aryl; |

dach err

i ndependent |y hydrogen, al éyh tiethal |y Subktituted by halo,

al kyl, hydroxy or al koxy),g%r aral kyl (gptionally subStituted by hal o,

al kyl, hydroxy or 35 al koxy): 4 Rlerr] is a straight or
branched al kyl ene chai n; and o WD 98/ 07723

PCT/ EP97/ 04444 Q& R7

- 84- Rlerr] is alkyl, aryl (optionally substituted by hal o, alkyl,
hydr oxy or al koxy), or aral kyl (optionally substituted by
hal o, al kyl WPHEEr oxy or al koxy). 3. The conpound of

A ai m 2 wheAds rD-, -N(R%)-, or ASiC8,-ANO&eeris]0.-1;or ;.  Z[err] and Z[err] are both
-0-; 5 2Ph& 29 aR@NSheRbRdehlly 358 §R8N o d&Rgndent Iy hydrogen or -CR{err];
R! and R* are each independently hydrogen, halo, alkyi, -ORS, -C{OJOR?,
-CIOIN(R®IR®, -N(R®IR®, -N(RB)CIOIR®, or -N{H)SIO),R";
R2 is -C{NHINH,, -CINHIN(HIOR®, -C(NH}IN(HIC(OIOR'!, -CINHIN(HIC(OIRS,
-CINHIN{H)S(0),R'?, or -CINH)N{H)C{O)N({H)RE;
10 R3 is halo, alky!, haloalky!, haloalkoxy, cyano, ureido, guanidino, -ORB, -C(NH)NH,,
-CINHIN(H)OR®, -CIOINIR®)IR®, -R10-C{OINIREIR?, -CHIOHICIOINIREIRY, -N(RE)RS,
-R10-N(R®)R?, -C(O)ORS, -R1°-C(0)ORSE, -N(RB)C(O)RE, (1,2)-tetrahydropyrimidiny!
= {optionally substituted by alkyl), (1,2)-imidazolyl (optionally substituted by alkyl), or
{1,2)-imidazoliny] [optionally substituted by alkyl):
15 each R3 is hydrogen, alkyl, aryl (optionally substituted by halo, alkyl, hydroxy, alkoxy, aralkoxy,
amino, dialkylamino, monoaikylamino, carboxy, alkoxycarbonyl, aminocarbonyi,
monoalkylaminocarbonyl, or dialkylaminocarbonyl), or aralkyl (optionally substituted by
halo, alkyl, aryl, hydroxy, alkoxy, aralkyl, amino, dialkylamino, manoatkylamino, carboxy,

alkoxycarbonyl, aminocarbonyl, monoalkylaminocarbony!, or dialkylaminocarbonyl);



Rlerr] is -C(NH)NH err Is -C(ON(Rerr])Rerr],
(1,2)- tetrahéglrog;/rl m ‘m““\m“)“‘ Iy substituted by al kyl %Tll'
(1,2)- 7 s optlonally substituted byPaFfEfPyI44dt
(1, 2)-imdazoI|nyI (optlonally substitut® by alkyl); 10 each R5 is ~

hydr ogen, al kyl, aryl (optlonally substituted by halo), or aralkyl

g_FE;: Ona%erwga a”‘TnY' kvnﬁg hefai(m(glggikem{ Vcloa]lkla cycll)all(aalp%dr ogen,
-Rlerr]-C(R e"gqc)’@ @)QF R §fQ)]W e[f.(p]) R EHB]RQ -R10.C(OIRS,

-Rlerr]-N(R erﬁio)&b'\ﬁhefd(h%‘*r Rlo. C? bh]?lgm(nﬁh%rﬁ-" ) F@)( BcgbidreRl err]

Rerr]-N(Rlerr N er
L or 1 (Pl (GRS e e Kb oo S HEGHORS. 15 or
Rl errg is aral-&w8i6aphrP oma?- Nynﬂsnﬂ:)smotmbqémbmmheam Nmymowbst i tuents

sel ected from R8 8im11 ar. £O0NSYo hal o,
hal oal kyl , hal % '1‘(‘ “%cln O:éf )S%J’DR n& fhﬁ‘h%g (ﬁ& '?d dazol yl al kyl or
i ndol yl al kyl ; R’° N(RB)QZI[J%?)N]RSDES h@l FN)(@&W(MBJMHQWRB)RQ each R8 and R9 is

i ndependent | y _Ryock;@ELE10. @(lﬂk)y,l”,ﬂa yé(o,@ﬁs agdlKb)s Rm(ﬁ{aerr] is a
straight or brapched_ al nd ']ﬁls al kyl or aryl .

4. The conBoth!l‘Rol‘C(@)XdMﬁ @m%re@ﬁolzoﬂe -RIO-Prgp SRR B OR%,.
(R[legd l Sd- X :\HquﬂORP) -R28.gR8, J?{‘@{stf%‘Oaflord?(“O)ﬂ\‘@BLf@‘mh](thWr] .
-im dazo sybst i e azol i.ny
(optionally su Eﬁ‘r*@%(ﬁ\?é%ﬁgﬁmy E&Wﬂ%)g?ﬁ ’lgio %éddrﬁﬁgﬁz‘obﬁ kyl ,
aryl or aral kyR‘° S-S- R‘° CRIRINRPIR%ISOIORY RIS CIRINKBARS, ~ R %S TEINDRORER err ],
ON
BT R oo SR R R 1 e
-Rlerr] N(R[erFH%@O}"N RSErr])R[err]
-Rlefg] - bk Rﬁesrsr],o(gmﬂaw EJQSN(\RL@B L%B&eme sugtﬁﬂz{n]tg{l@d’téc] from tl?fp
-Rlerr]-0P(O (R e L RiLf S0 s[ % E
or Rlerr] is &r’%ﬂ‘k‘iﬂ” Ftpg oﬂ'éﬁ' ’ﬁ/’ dﬁ?ﬁ\'kt"uf‘%‘aa‘b%)‘ or‘EBq or>Tho YRS sﬁ“P\?&ts
sel ected from-cloNiR®)R®, -5(0)JdR® gwoop@@rH 8iing of methyl and hydroxy);

or R[ err ]or hséﬁ énalqu(ﬁ!)'ﬁ[n%]l\kfubs?{ t Bt?l)i(tl. grl %wﬁ ubstitu nts Telﬂe%rtri I s hydr ogen

or al kyl; epen hydrogen al kyl ,
aryl, or aral Ri¢ group consisting of alkyl, \y@oggﬁlgqlmgwaloalkoxy OR -N(R8)R?,
PCT/ 56’97/ 04444¢(0)0R8, -C{OIN(R®)R?, -S(0),0R® and -OP{0)(OR8),)

S a s ht or branched aJﬁ | ene chain; and

R[ er r] i or §| k%,‘i[tsrpcg:lhs“(opt«onally substituted by one or more substltuents selected
from the group consisting of alkyl, halo, haloalkyl, haioalkoxy, aralkyi, -OR8, -C(0)ORS,
-N{R®)R®, -C(OIN(RBIR®, -S{0),0R® and -OP{0)(OR®},);
or R is heterocyclylalkyl {where the heterocyclyl radical is optionally substituted
25 by one or more substituents selected from the group consisting of alkyl, halo,
haloatky!, haloatkoxy, aralkyl, -ORE, -SR®, -C(0)ORS, -N(R8)R®, -CIOIN(R®IR?),
-8(0),0R® and -OP({0)(OR®),);
or R8s adamanty! (optionally substituted by alkyl, halo, haloalkyl, haloalkoxy,
-OR®, -SR8, -C(0)OR®, -N{R®)R?, -C(OIN(R®)R®, -5(0),0R® and -OP{0}OR8),);
30 or R8 is adamantylalkyl (where the adamantyl radical is optionally substituted by
" alkyl, halo, haloalkyl, haloalkoxy, -OR, -SRB, -C{O)OR®, -N(R8)R?, -C{OIN(RB)R?,
-5{0),0R8 and -OP(OHOR3),);
R’ is hydrogen, alkyl, cycloalkyl, aralkyl or aryi;
eac‘h RE and R% is independently hydrogen, alkyl, aryl {optionally substituted by halo,
35 alkyl, hydroxy, alkoxy, aratkoxy, amino, dialkylamino, monoalkylamino, carboxy,
alkoxycarbonyl, aminocarbonyl, monoalkylaminocarbonyl, or dialkylaminocarbonyl), or

aralkyl {optionally substituted by halo, alkyl, aryl, hydroxy, alkoxy, aralkyl, amino,



5. The conmpound of”m I I A is -N(H-; Z[err] and Z[err] are
both -0 ; 49 [ 1! E[Tlﬂltrr] Is -C(NH)NH[ err]; ?&r |
C(O)N(CH[err Bglg.l"],dsR[e{ Ij m rrlgz.and Rlerr] are hy rogléel}l"’?}ﬁ‘“&i
6. The conpound of Claimb5 selected from formula (1), nanely,

2- (2- hydr oxy-

5-ami di nophenoxgﬁ):kws(nawo( eHorBat ks ifio N 64 B6 B0 Bkb BB ANy dmihocarbonyi,

, 7-di hydro-6(5 r| di 7 The conpound of O aim
5 sel ected fr OFDT\]Q lamxz?ciajebonﬁg or d:alky?nrrg:carbonyl)
di et hyl anfa‘r?oearsy@myt phienaoshey-alky(epe ispainnang 5- ani di nophenoxy) - 1

27v\llqlle?g?rn0R?(g|5h(y'pralﬁgt{&'B%@ substltutze[d by l'ialo alkylz[hgcrjr?i(y,a?}k-gug Qrgm?%’”d of daim

Rl err] %and R[ er #Ti"gr %'a'é!é.'é'ﬁ"ﬁ"nHE’ﬁ@HH\éﬁP!”? tRIPYg@lopicarberg: aminocarboriflerr] i s
-C(NH)NH err]; monoalkyldﬂﬁlﬁdﬁd’a}bd@l n%@)kN(aR&adagrbO(\ﬂl) %)‘ aiafktyf %Ydﬁén%hbéﬂtddemsb

ti |1 b tit dazo pti onal y
(DL Tt oo B e LT SKL et bR brtrrg. supotedess e
al kyl); gk @rycirbpey! hgrdinoggebonyal rkgrloalkglapiinocapbnyd.nal digtkyBambiabédrbdrgd; by

hal o), | | ar rmaceutically ac ! sa r
R[er%] o %"%%g%leREQ%%?ﬂf@o?é@?ﬁ%%go% ear;?’r]a’ aceutically &%kacgés it thereof.
-Rlerr]-CCON(Rerr])Rerr], -Rerr]-C(Rerr])(C(OORerr])[err],
-Rlerrjo- N(Rl err}) Rl erhé compound of Claim 1 wheflrer r]-N(Rlerr] )C(NR[err] )Rl err],
-Rlerr]-N(Rl.ery] N(Rlerr])Rerr],

-Rlerr]-N Se'rq:'] (Rl"err])N(R[err])R[err] -Rlerr]OR[err], 20

-Rlerr]- C]%(‘@r(d(i?[ﬁétb}a;h-d%[err] SR[err] or -R[err] S(Oferr]Rerr];

or Rerr] Fﬁ’sar%rﬁ"l§r¥|ea8pnd9£‘e% ryﬂ ctjletnug1 ooryOF@ne or nore substltuents
selected fr \f ugp onsisting of alkyl, halo,

hal oal kyl , R%'al eENHNRy. &W)Wﬁé@)rzﬂ or C‘NH)W)CFQ)QKH)Fsls i mi dazol yl al kyl or

i ndol yisal kaﬁ is ureido, guR{nernB] dF@ fm@smgemsormﬂﬁyhsﬂ C(ARORS, ﬁ@@c@aand RO is
i ndependently h

d
straight or brah #fog“ﬁ Wgy‘fpé(ﬁ@ déWél(?PmaﬁH' s“bsz‘edﬁ”é‘r“?/]’ {is ’a.'[’lk‘lﬁlm‘d‘r“’af"}ﬂa"y

9. The conpsubsdiundéd 6} alkyn, Sr Whar-ehidazoliny (optloR[NQI’sﬁ%)stitSted GRatyn] ; 30

J rr . .
Lt S Nn, sty oofLBHebolh ol bR 4 300 Lpsonoty vprionye
(optionally sublsa.'kp)t uted by nethyl); WD 98/ 07723

PCT/ ERQ// OdddAhydrogen, alkyl, -R19-C{OI1ORE, -R'0-CIOINIRBIR?, -RO-C(RE)(C(O)ORS),, -R1O-N(REIRS,
-R1O-N(RE)CINREIR, -R'O.N(RB)CIOIN(RB)R®, -R10-N(RB)C(NRE)N(RE)R?, -RTOORE,
-R'0.0P(0)(0RB),, -R'C-SRE, or -R10-5(0),R'";

or RB is aryl (optionally substituted by one or more substituents selected from the
group consisting of alkyl, halo, haloalkyl, haloalkoxy and -OR8);
25 or RB is aralky! {optionally substituted by one or more substituents selected from
the group consisting of alkyl, halo, haloalkyl, haloalkoxy and -OR8);
or R6 is heterocyclyl {optionally substituted by one or more substituents selected
from the group consisting of alkyl, halo, haloalkyl, haloalkoxy and -OR8);
or RS is heterocyclylalkyl {where the heterocyclyl radical is optionaily substituted
30 -= by one or more substituents selected from the group consisting of alkyl!, halo.
haloalkyl, haloalkoxy or -OR8);
R is hydrogen, alkyl, cycloalkyl, aralkyl or aryl;
each R® and R% is independently hydrogen, alkyl, aryl {optionally substituted by halo,
> alkyl, hydroxy or alkoxy), or aralkyl {optionally substituted by halo, alkyl, hydroxy or
35 alkoxy);

RWVisa straight or branched alkylene chain; and



S50 e S A o e et

R[e ] _N R[e r])R[err] PCT/EP97/04444 ]
-Rerr]- N(R[err])C(NR[err]R[err] R[erra]4 N(Rerr] ) CONRerr])Rerr],
-Rerr]- N(R[err]}C(NR[err])N(R[[err])R[err] -Rlerr]OR[err],

R[err] oP(O (OR[err], -Rerr]-SRerr], or -Rerr]- S(O)[err]R[err] Y
or R6 i sRYrialalkyl a(vd)}(nmlonailvlqabsmxbwlttvma@d aliyl, bvdroor omadkoxyk Lo atalkyu tiptisnally  °

selected fro ko I sting of rret hyl and hydroxy);
or Rerr] |srrlk$ﬁs gizt% bYa?ﬁy? |n ol yl 21‘38?, Rlerr] is hydrogen or

al kyl ; each Rerr] and R[ err] is i ndependent | y hydrogen, alkyl,

aryl, or aral yl; 3¥fe comb&indloti@aim Stwhale@ht or branched al kyl ene chain; and
Rl err] |§\ al kxg or aryl. 10. The conpound of Claim?9
wherein -, Z[err] and Z[err] are both -0-; Rl is hydr oxy;

Rl er 9| |B’ar€dZ\ﬁ—BrHH[oefrq Rerr] is -C(O)N(CH[err] and Rerr], Rerr],
Rlerr] n £ 11. The conpound of
Claim 10ngﬁ‘d§%t é{i efa?{\)%d %%{rf‘%whﬁmgen T ?R " 2-(2-hydroxy-5- 1 5

am di nopR%ﬁoﬁWHWHQB (di met hyl am nocar bonyI ) phenoxy) - 5H pyri m do[4,5-b][1. 4
] oxazi n- g¢ Z.sH):IOJN(Fia)Rg (Qﬁﬁtetrahydropnlmldmyl (optlonaﬂyzsubstufﬁté?iw m)e'ﬁ bpﬁrlldazolyl

conp05|t|on usef ul treatin uman havi ng di sease-'s
characteri zed“’t?g‘/‘°’c‘ﬁ'l’/osrﬁ‘5§}t‘}"@dé’dtﬁ"iy”t § it "@Waﬁ%‘ﬁﬂdgﬁ"t"i“é‘ﬁ %&%BWF%%@ gyl
t herapeuédcaats iy hedrogéed,ialkg !, aryl (opticadBudubsmiited byaRO Lo Gra8igh esHt@dalfyrsaBdthed

group consi sthgg),of the follow ng fornul ae: WO 98107723
PCT/ EP97/ 0444 ’

-87- [ eRf s hydrogen, alkyl, -R'%-C(01ORE, -R10-CIOIN(R®IR®, -R'0-C(R®)(C(01OR®),, -R1O-N(RE)RS,
-R'O-N(RE)CINRE)R?, -R1O-N(RB)CIOIN(RBIRY, -RO-N(RE)CINRE)N(RE)IR®, -R1O0RS,
-R'C.0P(0)(ORB),, -R'0-SR8, or -R'0-5(0),R'";
15 or RS is aratky! {optionally substituted by one or more substituents selected from
the group consisting of atkyl, halo, haloalkyl, haloatkoxy and -OR8y;
or R® is imidazolylalky! or indolylalkyi;
R is hydrogen or alkyl;
each R® and R? is independently hydrogen, alkyl, aryl, or aralky!;
20 R'0is a straight or branched atkylene chain; and
R is alkyl or aryl.

4. The compound of Claim 3 whersin:
R is -ORS;
R2 is -CINH)NH,;
25 R3 is -C{OIN(R®)R®, {1,2)-imidazoly] (optionally substituted by methyl), or {1,2)-imidazolinyl
{optionally substituted by methvyi);
each RS is hydrogen, alkyl, ary! or aralkyl;
RE is hydrogen, alkyl, -R'0-C(O)OR®, -R'0-CIOINIREIR?, -R10-C{RE)(C(OIORY),, -RYO.N(RE)RY,
RICNRECNREIR'!, -RPO-N(REIC(OIN(REIR?, -RO-N(RE)C(NRE)N(REIR®, -R'OORE,
30 -R'0.0P(0){OR"),, -R'0-SRE, or -R'0-5(0),R;
or R® is aralky! (optionally substituted by one or more substituents selected from
» the group consisting of methyl and hydroxy);
or RS is imidazolylalky! or indolylalkyl;
R’ is hydrogen or alkyl;
35 each R® and RY is independently hydrogen, atkyl, aryl, or aratkyl;



wher ei n: Ais -O, -N(Rerr])-, or -S(OJerr]- (where nis 0, 1 or

2 z z i nd dently -O, -N
)OCH[err] [\9651;/0?'}%? a%g”R]Af Z;Z Iegcﬁpieﬂdggenéent |y hy((erE)SreFl] ) ha‘?@EwW%
-Rerr], -ORerr], 5 -QORFRerr])Rlerr],

-N(R[err])R[err] -N(R[[err])C(ORerr], or-N(H S(O[err] R[err]
R[err] IS- stra, o} rancne ene ¢ Ienrr
T N SR o ot WNWORL’C(“%\HNMSM»[
- C(NH) N{ H) O,SN(IMR[@W] R3 is hal o, alkyl
cyano, ureido, guanl dino, -OR[err], -C(NHNH err], VR ]
NH) N O N(R ONRerr err

. 8(4( |C‘]|)_|) (C(I_DO)O;E ?{{ ré]r r] ) gl)cPPDOSr[rsq{] F\I)[@g{ vaeéq?q[. ?r|£ ]:LNjHC() )Z’ gﬁi[ z? ar]e both -O-;

-R err] - N(Re6xy; ﬂ?[nﬁrCf[}\lH)Nrf% @PRIROINICH, I} 8hd R4, HEORORIRIA7 are hydrogen.
-N(Rerr])C(ORerr] 2 tetrahydropyrlmdlnyl
(optionally substituted by alkyl), (1 ,2)-imdazolyl (optionally
substitaut ed by &l kyl JThe@bmpound of Claim & selectéd. frpa\)fo'rmaslaz,o{amw 2 @Mybrigl |y

bstitut r

Copti onal |5 Cteéier - g SRR oy o 3y oot dinone.
am no, di al kyI am no, nonoal kyl am no, car boxy aI koxycar bonyl ,

g.m In(lzclar bonyl, 715 The compom@ﬂtl&)ﬂ t@@glﬁtglﬁ?ﬁrlam‘%h?ul?m{) r&ar%ely 2-(3-
I al Kyl am noc on | supstitu
hal o, ~al kyi"meg}\’?ﬁm'xﬁ‘l{i’m &Pﬁe%ﬁ’%g%ﬁ h ?rﬁf“kﬁam'%\?ﬁmﬁno"d? é|7k'§)‘“éﬁﬁ?ﬁbsm pteridinone.

[oF:" aSoa koxy,

nonoal kyl am no, car boxy, al koxycar bonyl, am nocar bonyl ,
nonoal kyl am nocgr bon i ar bonyl ) Rerr] is
hydr ogen, al kyl , g al kéjﬁyé/l omap ‘l‘<“°] ‘g%'a’ﬁ‘%] 91"[&}1 hal oal kenyl , cycl oal kyl ,

cycl oal%kyl Alikyd-: C(O)CR[err] Rerr]-C(OOR[err],

g[[e”} g((@)&\l(ﬁeﬁﬂé]t)oﬁ[fﬁr] -A(O-Rerr]- N(C)R[N((arR{])R][;arNH?[ 1R u
err err err err
Rerr]-c(R g{’drT) %"@ﬂaé? PPEPEYdEryy b % %%‘r‘?’% err]),

C(R[e”])'(*m[emﬂm%o)m[e”] '

R3 is -C{O)N(RE)R®, {1,2)-tetrahydropyrimidinyl {optionally substituted by alkyl), {1,2)-imidazolyl
18 (optionally substituted by alkyl}, or {1,2)-imidazolinyl (optionally substituted by alkyl};
RS is hydrogen, alkyl, aryl (optionally substituted by halo), or aralky! (optionally substituted
halo);
R® is hydrogen, alkyl, -R'0-C({O)OR®, -R'%-C{OINIREIR?, -R'9-C(R8)(C(O)OR?),, -R'O-N(RE)R®,
-R1O.N{RECINREIR' Y, -RTO-N(R®)C(OINIRB)R?, -R'O-N{RE)C(NRE)N(RB)R?, -R1O0RE,
20 -R'0-0P(0)(OR8),, -R'0-SR8, or -R'0-5(01,RY;
or RS is aralkyl {optionally substituted by one or more substituents selected from
the group consisting of alkyl, halo, haloalkyt, haloalkoxy and -OR8);
or RS is imidazolylalkyl or indolylalkyl;
R’ is hydrogen or alkyl;
25 each R® and R%is independently hydrogen, alkyl, aryl, or aralkyl;
R'Cis a straight or branched alkylene chain; and

Rt alkyl or aryl.

9, The compound of Claim 8 wherain:
R' is -ORS;
30  RA27s -CINHINH,;
R3is -C(O)N(RG)RQ, {1,2)-imidazolyl (optionally substituted by methyl), or {1,2)-imidazolinyl
{optionally substituted by methyl};



V\D 98/ 07723 PCT/ EP97/ 04444

- C( R[ err] )\(’ﬂ@ﬂpéﬁﬁ] ) éll P’Iﬁm Immr] (A9 Rerr], PCT/EP97/04444 )

-Rerr]-C(Rerr])(N(R err]) err])C(O)OQ[&ﬁrr]
-C(Rerr])(ORerr])Rerr], -Rerr]- N(R[err])R[err]

- O OR N @)

B ARR G R A N Gl H R S 1y G PR
-Rlerr] - s e4ybi @6@|MRh€¢tld)BhérJh]‘° C(OIN(R®IR?, -R'0-C(RE)(C(0)OR?),, -R'O-N(REIRY,

R N &‘f%ﬁ%ﬁﬁ“}%’“ PR RIGMADTS, SV FICNREINRSIRS, -R190RS
R or 1] N R or i P-cRU@MOR®IG{-RIGERE)dr NG SR er 1] ) 0 O) Rl er 11

: E[[ g:: H : é\ﬁgﬁg ralzilw%ﬁglf&]s)u'{ﬁtg{xgr rt%yﬁeeorr r%dre sﬁsmue]'\ts &F& efer rr‘]'\ ORerr],

-R[ err] - P(O) ( Orfeegrpyn sgnsisting of mety} pndImdDp(VOR] er r |

-Rlerr] -Pércﬁ)a(.g?{q%fdl lalkyRlo® ifdbiyRmlye '], I:i[err] -S-Rlerr]-C(QORlerr],
-Rlerr]-SRerr]-N err})R[err] -Rlerr]-S-Rerr]-
C(Rlerr] )wﬁ[véf%ﬂ‘ﬂ[é‘?‘v' )C(Q ORerr],

-Rlerr]- Sedﬂ[ﬁﬂial’én-dl\ﬂ(gﬁé @deporfdeRNYO Rbddn, alkyl, aryl, or aratkyi;

E[[ o’ H '%re P “g"hf"“l‘g']%&‘f(%g"l’i"wf Wrl)qOoRerr],

-Rerr]- @);N(kR{efraf}'l)R[err] -Rerr]- SC(S)N(R[err])R[err] - 10
-Rerr]-S(ORerr], R[err] S(O)[err]R[err] R[err]-S(O)CR[err],
err]-S(OJerr CR|err -Rlerr]-S(Qferr]N(R err ery],
E[[ er r} SE Og E NRP]er r Reemppund 51 Gt %IEM'R[G]@? F"Er%‘ % §R‘?[d ¢ o%fﬁlbeﬂ'mq R is
subst i t ut egrbyy; ®ias AINAINIE,; aab&mbuantfﬁ)zs%oem ¥, kP, oy tRT&ire hydrogen.
group consisting of al kyl, halo, haloalkyl, haloal koxy, -ORerr], -SRerr],

“N(Rerr])Rlerr], -Q(OORerr], -Q(ONRerr])Rerr],
-S(O [err] OR enn] afte -c@%@)r(dGR[@am*] )Q sdleded from fRfremia |1}, ingmalyal K Yihydroxy-5-

(optigpal LM.d%BﬁéAowwga m(m&neuamnoragrbsnf.wﬂ@&axwgntp%ms @L@Cé Sﬁh t&[&@}in-smﬂ-
go err],

the group consistin hal o oal kyl', hal oal

-SRerr] °™Rerr])Rerr], C(O)CR[err]
C(O)N(R[err])R[[err] S(O)[err]OR[err] and - OD(O)(OQ[err]) or
o e ey oL Rt B0 st Ao B Sy o o 480

hal oal kyl phdwdteuadekimvythrmmklkybvvrt-yc}a[hmhrqompo@@ @) ERherised 8 tRdapeutically effective
-N(R[ err] r Bt

OP(O (OR é’rﬂjf&t dra coQ(pQLNQ E{Ig&&% é ethérgg%uf(?o % Eﬁ{gr qu{v\,ﬁ’g?% r@ﬁg"?%?eer ocycl yl

radical is optionally substituted by one or nore

substituents selected fromthe group consisting of alkyl, halo,
hal oal kyl , hal oal koxy, aralkyl, -OR[err], -SRerr], -CCOORerr],

-N(Rlerr])Rlerr], -CONRerr])Rerr]),

-S(Of[err]ORlerr] and -OP(O (OR[err]); 25 or Rerr] is adanantyl

(optionally substituted by al kyl, hal o, hal oal kyl, hal oal koxy,

-OR[err], -SRerr], -COORerr], -N(Rerr])Rerr], -CCONRerr])Rerr],

-S(Of[err]ORerr] and -OP(O (OR[err]); or R6 is adamantyl al kyl

(where the adamantyl radical is optionally substituted by

al kyl, hal o, hal oal kyl, hal oal koxy, -ORerr], -SRerr] -CCOORerr],

-N(Rlerr])Reerr], -CCONRerr])Rerr],

-S(®[err]ORferr] and -OP(O) (OR[err]); 30 Rerr] is hydrogen, alkyl,

cycl oal kyl, aral kyl or aryl; each R8 and R9 is independently
hydr ogen, al kyl, aryl (optionally substituted by hal o,

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

car boxy, al koxycar bonyl, am nocar bonyl ,

nonoal kyl am®nocar bonyl, or di al kyl am nocar bonyl), or

aral kyl (optionally substituted by halo, alkyl, aryl, hydroxy, alkoxy,

aral kyl , am no, 35 di al kyl am no, nonoal kyl am no, car boxy,
al koxycar bonyl , am nocar bonyl , nonoal kyl am nocar bonyl , or
di al kyl am nocar bonyl ) ; Rlerr] is a straight or branched al kyl ene

chai n; and



Rlerr] is alkyl, aryl (optionally substituted by halo, alkyl. hydroxy,

al koxy, araﬁhf%ﬂbnzs am no, di al kyl am no, nnncalkylaninFCTﬁﬁg%MRah
al koxycar bonyl ;  am nocar bonyl , oal kyl am nocar bonyl ;" or .
di al kyl am nocarbonyl ), or aral kyl (optiondl'ly substituted by hal o,

al kyl, aryl, hydroxy, al koxy, aralkyl, am no, dialkylam no. 1 NO
car boxy, al koxycarbonyl, am nocarbonyl, nonpal kyl aHide ’ F’WH“’
di al kyl ami nocarbonyl); d&s a sing{e stgreoi gner orRa m xture LEQN, gr

pRar maceutical ly

|1 13 of a corpound sel ect ed
he foINO f or '
R2 NR RA
A "
%\0
rR® R’
and
R' R3
7] N 72
Y
| (1t
5 ~N o~
R: RN RL
Py A
o/g/
R \R7

wherein: _

A is -O-, -N(R®)-, or -S{0) - {where nis 0, 1 or 2);

Z' and 22 are independently -O-, -N(R5)- or -OCH,-;

R! and R? are each independently hydragen, halo, alkyl, -OR8, -C{O)ORS,

5 -CIOIN(R®IR®, -N(RB)R®, -N(RBIC(O)R®, or -N{H)S(0),R';

R2 is -C(NHINH,, -CINH}N(H)ORE, -CINHIN(H)C(O)OR'?, -CINH)N{H)C(O)RE,
-C(NH)NU—HS(O)-‘,R1 !, or -C{NH)N(H)C{OIN{H)RS;

R3 is halo, alkyl, haloalkyl, haloalkoxy, cyano, ureido, guanidino, -OR8, -CINHINH,,
-CINHIN{H)ORB, -C{O)N(R8)RY, -R'0-C{OINIRBIRY, -CH(OH)CIOIN(R®)R®, -N(R®)R®,

10 -R'0-N{R8)R?, -C{0)ORE, -R'0-C(0)OR?, -N{RE)CIO}RE, {1,2)-tetrahydropyrimidiny!
{optionally substituted by alkyl}, (1,2}-imidazolyl {optionally substituted by alkyl), or
(1,2)-imidazolinyl {optionaily substituted by alkyl);

each RS is hydrogen, alkyt, aryl {optionally substituted by halo, alkyl, hydroxy, alkoxy, aralkoxy,

- amino, dialkylamino, monoalkylamino, carboxy, alkoxycarbonyl, aminocarbonyl,

15 monoalkylaminocarbony!, or dialkylaminocarbonyl), or aralkyl (optionally substituted by
halo, alkyl, aryl, hydroxy, atkoxy, aralkyl, amino, dialkylamino, monoalkylamino, carbaxy,
alkoxycarbonyl, aminocarbonyl, monoalkylaminocarbonyl, or dialkylaminocarbonyl);

Ré“is hydrogen, alkyl, alkenyl, alkynyl, haloalkyl, haloalkenyl, cycloalkyl, cycloalkylaikyl,
-C{010R8, -R10.c(0)OR8, -R'0-CIOIN(R®)R®, -C(0}-R*O-N(R8IR?, -R10.C(O)RE,
20 -R10-C(OIN(REN(RE)R®, -R10-C(R8){OR%)-RO-N(R®)(R?), -C(R®)(OR®)CIO)OR?®,



err wher ei n: err])-, or -S(Oferr]- (where nis O.
[10r]2) Z[err] “mjﬂ“lm ‘L“\“ﬁgepe]néently o( )!N(R][erg]) or
-CCH err] -WO98/07”3err |+ and R[ efr]s are each |ndependently hydPOUEPa‘HM-to

al kyl, -ORerr], -C(OORerr], -88- -C(ON(Rerr])Rerr],
-N(R[err])R[err] -N(Rlerr])C(ORerr], or -N(HS(O)[err]Rerr]; R err]

i_ SC( NEI)( Nl(_DH)NgE g; rﬁ%%;ﬁ%@%‘%%w»lma@&%ﬁ@%& 4 er&é;?)ﬂm@n",

hCI( NHI) E( H) C( O)-(A8) BIREIR®] ;R1O-N(RS)RY, -R10. Nmathem}“i RN caky !, hal oal kyl
, grr

R e A IR SRNRE

- CH( OH) C( 0) N( RREF-N{RERE NRPIN(RE) RB RPFGINR mm Nmﬂm9 “Rlerr]

-N(R{grr]) Rl ergla. Nm@( Q)CBI#WRSJR%@)W C{z@ﬁ?zi «5 9 : err]) (O Rerr],

1,2)-tetrahydr sub uted by al kyl 1
(2) -i Zn dazol yIy '5%) éq:‘lNﬁ )Maslﬁl Bl 68563)2%‘?512 6H°R§’F‘g -R’ OP(QLymR )y )

2) -imdazol i nyR'q Bmim.m@;y Lsﬂow$tn1101§,ﬁ‘d> @n)@d‘kydﬂ)o S- Recaﬂmaﬂserr] | s

ol koxy,  aral Ky, o -cr NG clo RGP b Cs oy s R i,
al koxycar bony|-R'agisat 2 (BBIYIRE)R®)C(O)ORE, R'Omom(k%h%,mm)sanslmmmﬁ or

di al ky! ani nocghbm)gbq]}*s flo. %rogll,fyl R(m%?é) 8l !Ryo §Hﬁ6 hé U&Qﬁ?%m@ng

hal o, al kyl oxy, di al K
m)noalkylamndR cﬁ ) alkoxycarbonyl am nocar bonyl ,

nmonoal kyloasPnossr enydally @ﬁbs@ik@b&sb ARk BORRFDABNiants E\Ll@étéé flofh fh¥dr ogen,

gllé'yloél Elllkglr]iﬁrog‘pl gc}/ns}gtmg ?ellll?\%l hglo harlloaéllk(atalhiélggl}(oxy Cgﬁ lé(Yqu(RB)RQ' -C{O)OR8,

-CIOIN(RB)R®, -5(0),0R® and -OP(0){ORE),);
15 orR8 s aralkyl {optionally substituted by one or more substituents selected from
the group consisting of alky!, halo, haloalkyl, haloalkoxy, -OR®, -SR8, -N(RB)RS,
-C(O)OR®, -C(OIN{R®)R®, -5{0),0R® and -OP(0)(OR8),);
or R8 is heterocycly! (optionally substituted by one or more substituents selected
from the group consisting of alkyl, halo, haloalkyl, haloaikoxy, aralkyl, -OR8, -C{0)ORS®,
20 -N(RE&)R?, -CIOIN(R®)R?, -5({0),0RE and -OP(O}ORE),);
orRBis heterocyclylalkyl (where the heterocycly! radical is optionally substituted
by one or more substituents seiected from the group consisting of alky!, halo,
haloalkyt, haloalkoxy, aralkyl, -OR®, -SR8, -C{O)OR8, -N(RBIR®, -C{O)N(RB)R?),
-5{0),0R8 and -OP(0}(OR3),);
25 or R is adamantyl (optionally substituted by alkyl, halo, haloalkyl, haloalkoxy,
-0R8, -sR8, .c(010R?, -N(R®IR®, -CIOIN(RBIRS, -5(0),0R® and -OP{O}OR®),);
or RS is adamantylalkyl {(where the adamantyl radical is optionaily substituted by
alky!, halo, haloalky!, haloatkoxy, -OR®, -SR8, -C(0)OR®, -N(R®IR®, -C{OIN(RB)IR®,
L -5{0),0R® and -OP({0)(OR®),);
3C5 R’ IS hydrogen, alkyl, cycloalkyl, aralky! or aryi;
each Ra and R is independently hydragen, alkyl, aryl (optionally substituted by halg,
alkyl, hydroxy, alkoxy, aratkoxy, amino, dialkylamino, monoalkylamino, carboxy,
alkoxycarbonyl, aminocarbonyl, monoalkylaminocarbonyl, or dialkylaminocarbonyl}, or
aralkyl {optionally substituted by halo, alkyl, aryl, hydroxy, aikoxy, aralkyl, amino,
35 dialkylamino, moncalkylaming, carboxy, alkoxycarbonyl, aminocarbonyl,
monoalkylaminocarbonyl, or dialkylaminocarbonyl);

R'Cisa straight or branched alkylene chain; and



-QORerr] -Rerr]-C(OORerr], -Rerr]-C(ON(Rerr])Rerr],
CO-Rerr]-N ORerr],

“Rlerr]- C{OJ® %ﬂﬂ] G PCTIERST0M44
-Rlerr]-C(Rerr] )(OR[er*r])c Rter t] - N(R[errﬁ%R[err])

-C(Rlerr])(ORer r])C(O)CR[err] -Rlerr]-C(Rerr] ) ((ORerr],
:g[(ﬂ rGi r]C% N&FR[ }Q%E%er %%&fse%%éd&ycﬁlo all]yl hydroxy, alkoxy, aralkoxy,
-C(Rlerr])(OR e m]n)oREieﬂdy]amlrﬂ emanpalki¢!Rngvor F3rRper. ;lkoxycarbonyl, aminocarbonyl,

B N r option ubstitute

J E[[ 2; H Ng E[[ 2 Ho&%%gﬁ%?ﬂﬁr{ Jlkm&.ragﬂ%ng{r) 9 %ﬁﬁ\gl]{eﬁ’tr ally s rb] tituted by
- R[ err ] N( R[ err m;lg( @N( Rly M/Pr}ow,eququy aralkyl amino, dia kylammo monoal ylamlno carboxy,

-Rlerr]g N( Rl er r h&kpatsdnkl, sk sbbhyl R{nﬁﬁéélkylammocarbonyl or dialkylaminocarbonyl);

: E[[ :Ir. H : N( % ‘rn%gecﬁ(gqrg F?mg (ﬁhx L)l’% kks(@% %%F’P % aydﬁlc%@ta!ile salt thereof, and

- R er r] - N( Rpesdmac&irdaiy etdebtabbﬂmmrehﬁtieeedf
-Rlerr]-ON(R[err])C(NRerr])N(R[err])R[err], -Rerr]-C5(O([err]ORerr],
-Rlerr]-P(O(ORerr])Rerr], -Rerr]OP(O CR[err]

-Rlerr]-P(O (OR&r] A ITR[fmdrt]f t'SR{"éﬂ g pumamhayipg a2 JisRpertyte chajpowryized by
;Q[R[ere;: i ]- RF[errgéwumc Mtgt?r% i d compnses administering to a human in need thereof a

-Rlerr ]0 S R[Eéwe}mﬁt“n[eéfreF ‘jec‘{’% L?rﬁ%mméif"gﬁ‘%"‘qg[ fﬁf’B P9 IRERFRITTVECHM err]
-Rlerr]-S- siigvatg fore(iBerr] ) (N(Rlerr])Rlerr])C(O OR[err],
-Rlerr]-SC(ON(Rerr])Rerr] -Rerr]-SC(S)N(R[ err])R9,

-Rlerr]-S(ORerr], -Rerr]-S(Oferr]Rerr], -Rerr]-S(OORerr],
-Rlerr]-S(0)[err]OR err], -.R[err] S(O)[err]N(R[err])RR[err],

-Rerr]- S(O)(NR[err])R[err] q Rlexr] iglar optionally substituted
by one or nore substituentg Select e}Yﬁ:)m he _group
consi sting of alkyl, halo, aIJ) Ikyl‘ haI al kox err]! -SRlerr]
-N(R{err])Rlerr], -C(OCR[® I>I(R[err])R[err]
-S(O)[err]CR[err] and CP(:@))(CR[err]). R[err] is aral kyl (optlonally
substituted by one or nore substituentsa sel ed from t he
group consisting of al kyl, hal o, hal oal ky hal ®al koxy, -OR[err], -SRerr],
-N(Rlerr])Rerr], QO OH%rrk’ -C(ON(Rerr])Rerr],
-S(0)[err]ORferr] and -OP(O (OR[err]): or Rlerr] is heterocyclyl
(optionally substituted by one or nore substituentgs, gel ected

fromthe group consisting of alkyl, halo, haloalkyl, hal oal koxy, aralkyl,

-OR[err], -C(OORerr], -N(Rerr])Rerr].
-C(ONRerr])Rerr], -S(O,[err]R err] and -CP(O)(CRi;arr]); or Rerr]
i s heterocyclyl al kyl (vvherq the heterocyclyl ;radical"is optionally
substit ut ed by~orie rmhsﬁub Cruents selected fromthe
group consi sting of al kyl, al kyl { 1 hal oal koxy,
aral kyl, -ORlerr], SR err]5} ,0 NN(R[ & Rlerr],
-CCONRerr])Rerr]), R2 N S(O)[err]C]?{[Rerr] and

-OP(O (OR[err]); or Rerr i s adamantyl (optlonally
substituted by al kyl, halo, hal o&'K hal oal koxy, OR[err],

-SRlerr], -C(OORerr] N(R[err])R[errR]7 -C(ON(Rerr])Rer BEEN
S(O)[err]CR[err] and - CP(O)(CR[erR] or Rerr] is adanmanty \'-JHISyS% gé

the adamantyl_radical is optionally substit ut ed by IkyI R

hal oal kyl , Wh#reial koxy, -OR[err], -SRlerr], C(OORerr], -NR Rlerr]

- (O N( R er £ J9) - EIN(&S)-, or -S{0),,- (where nis O, 1 or 2);
| 2! and Z2 are independently -O-, -N{R5)- or -OCH,-;
15 R and R* are each independently hydrogen, halo, alkyl, -OR®, -C(O)ORS,
| -CIOIN(REIR®, -N(RE)R?, -N(R8)C(O)R?, or -N(H)S(O),R';
R2 is -CINHINH,, -CINH)N(HIOR®, -CINHIN(H)CIOJOR'?, -C(NHIN{HIC{O)R®,
-CINHIN{HISIO),R'?, or -CINHIN(HIC(OIN(H)R®;
s Sheet Has Been Replaced
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hydr ogen, VO R§/D772%r y stituted by hal o, PCT/EPYTH044%4
hydr oxy, al koxy, aral koxy, ‘ani" no di al kysam no. nonoal kyl am no, car boxy,

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

di al kyl anj nocar bon}/ aral kyl (optional Ig/ substituted by

hal o, " al Ryis, haig-lky HVE?PBX'y“a‘aF'k‘EiWy cyafiogMigjdo, guafidie. -OR®, -CINHINHj.al kyl ani no, »
monoal kyl am nagiNneiRuBoans, -aldsamPeRe; b@’r%(mmp@m@G@HMBCI(G)N(RS)RS -N(R&)R?

o anched o ko ESaHBREE OB EARIDR BERORe, 0 4 5hraumaprimaimet 1 ut o

by hal o, al kykqptcblydlv(my,c»tutaieldowyalky@r al Rxam'ydazolyl {optionally 8ubistiitedthhyadikyf), api no,
monog kyl am ne, 2Fgﬂ;) J}F%yl ?Jpgx%%wa{uw&x ed b car bonyl,

-S(O[err]OR[err] and - CPE‘IT)ll err Rlerr] is hydrogen, alkyl,
cycl oal kyl . aral kyl ﬂmny moﬁ Merr] and R err] is independently

nmonoal kyl am nocar am noca or aral kyl (optionally
subst i t ueash Ryyis hvdrogen alkyl, wav!doptaalnnw SubaWIed wmrooww a‘.rdq'ox»y alkanpl degtkoxy,
ani no, di al kybafHoQialkyRARHRY, Wcln%gkﬁgmtrﬁaf:gg&% alkoxycarbonyl arﬁl bonyl
ami nocar bonyl , nmonoal kyl am nocar bonyl , or dial kyl am nocar bonyl as a

single stereofOGRUKYIHPINGCasPov Qs dﬂ‘?‘l‘@’l‘%'l‘“a@r"“‘é{é %aﬁﬂ'f‘é(f f?&&@'tﬂ"Y éawatgvured by
accept abl e sahtlof hWIea'fyL hydro®y, amyn&ramf/laeﬁsufoedserkysammddnsam&%anfu% daftRxy.

;2??1'\[/(?? St of akQ:l(JyrcT:g‘r ony VI ngxocargony ar%gnosa kyFammocgrbg'rr\&Ct eJxa{lka?admut-?glcatrbhorr\(alr)mOt I C
RE is hydrogen, alkyl, atkenyl, alkynyl, haloaikyl, haloalkenyl, cycloalkyl, cycloalkylalkyi,
-C{O)OR3, -R10-C(0}OR8, -R'0-C(O)N(R®)RS, -C(0})-RO-N(RB)R?, -R10.CI{O)RS,
-R10.c{O)N{REIN(REIR?, -R0-C(RB)(OR®)-R1O-N(RB)(RY), -C(R®)(OR®)C(O)OR?,
-R10-C(R8)(C(0IOR®),, -C(RB)(N(R®IR®)C(0)ORE, -R'0-C(RE)(N(RE)R®)CI0IORS,

15 -C(RBHOR®)R?, -R1C.N(R®)R?, -R1C.N(REICIOIOR!Y, -R'O-N{RB)C(O)RS,
-RIO-N(REICINRBIR !, -R1O-N{RE)S(0),R"", -RTO-N(RE)CIOIN(REIRS,
-RTO-N(REIC(NREIN(RBIR?, -R1O-N(R8)CINRBINIREIN(RB)RY,
-R10.N{R8)-R'0-C(R®)(N(RE)R®)C(0)ORE, -R'O-N(RB)S(0)R®, -R'CORSE.
-R10.0N(RB)CINRBINIR®)R?, -R10-08(0),0R8, -R'0-P{0}(ORE)R®, -R10-OP{O}(ORS),,

20 -R10.P(0}(OR?),, -R'0-5R8, -R10-5-R10.C(0)ORS, -R10-5-R'0.N(R®)RS,
-R'0.5-R10-c(R8)(N(R®IR®)C(0)ORE, -R'0-5-R'0.N(R®)C(0)OR?, -R'0-5-R0-N(RB)C(O)RE,
-R10.5.5-R'0-C(R8)(IN{R®IRTCI0IORE, -R10-5CIOINIRB)IR?, -R1C-SCISINIREIR?,
-R'0.5(0)R8, -R'0.5(0},R!", -R'0-5({0J0OR8, -R0-5(0),0R®, -R'0-5(0),N(RE)R?,
-R'0-5(0)(NR®)R®;

25 or RS is aryl (optionally substituted by one or more substituents selected from the
group consisting of alkyl, halo, haloalkyl, haloatkoxy, -OR8, -SR8, -N{R®)R?, -C({0)ORS,
-ClOIN(R8)R®, -5(0),0R® and -OP{0}ORB),):

orRb is aralkyl (optionally substituted by one or more substituents selected from
the group consisting of alkyl, halo, haloalky!, haloalkoxy, -OR8, -SRB, -N{R3)R?,
30 _ -CtO)10R8, -C(OIN{RBIR?, -5(0),0R?® and -OP(OHOR®),);
or Ré is heterocycly! (optionally substituted by one or more substituents selectad
from the group consisting of alkyl, halo, haloalkyl, haloatkoxy, aralkyl, -OR®, -C({0JOR8,
-NIR®)R?, -C(OINIRBIR®, -S(0),0R® and -OP{ONORE),);
or &5 is heterocyclylalkyl {where the heterocyclyl radical is optionally substituted

35 by one or more substituents selected from the group consisting of alkyl, halo,

haloalkyl, haloalkoxy, aralky!, -OR8, -SRE, -C{O)OR8E, -N(R&)R®, -C{OIN(RE)R?),

-S{0),0R® and -OP(0}(OR8},);
THIS SHEET HAS BEEN This Sheet Has Been Repl
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or R8s adamantyl (optionally substituted by alkyl, halo, haloalky!, haloalkoxy,
-OR8, -SR®, -CIO)OR8, -N(R®)R®, -C(OIN(RBIR®, -5(0),0RE and -OP(0){OR®),);

or R® is adamantylaikyt {(where the adamanty! radical is optionally substituted by
alkyl, halo, haloalky!, haloalkoxy, -OR8, -SR®, -C{0)ORE, -N(R®)R?, -C{OIN(RE)R?,
-S{0),0R® and -OP(O}OR®),);

R’ is hydrogen, alkyl, cycloalkyl, aralkyl or aryl;

each R® and R? is independently hydrogen, alkyl, aryl {optionally substituted by halo,
alkyl, hydroxy, alkoxy, aralkoxy, amino, dialkylamino, monoatkytamino, carboxy,
alkoxycarbonyl, aminocarbonyl, monoalkylaminocarbonyl, or diatkylaminocarbonyl), or
aralkyl {optionally substituted by halo, alkyl, aryl, hydroxy, alkoxy, aralkyl, amino,
dialkylamino, monoaikylamino, carboxy, alkoxycarbonyl, aminocarbonyl,
monoalkylaminocarbonyl, or dialkylaminocarbonwl);

R0 is a straight or branched alkylene chain; and

R'? is alkyl, aryl (optionally substituted by halo, alkyl, hydroxy, alkoxy, aralkoxy,
amino, dialkylamino, monoalkylamino, carboxy, alkoxycarbonyl, aminocarbonyl,
monoalkylaminocarbonyl, or dialkylaminocarbonyl}, or aralkyl (optionally substituted by
halo, alkyl, aryl, hydroxy, alkoxy, araikyl, amino, dialkylamino, monoalkylamino, carboxy.
alkoxycarbonyl, aminocarbonyl, monoalkylaminocarbanyl, or dialkylaminocarbonyl);

as a single stereocisomer or a mixture thereof; or as a pharmaceutically acceptable sait thereof,

REPLACED
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