P& () *+, -. e3e[ ~H 889>f ?G6* HT~H;, U9 July 2003 WO 001 42035 PCT/ %&%00103
4- ( HETEROCYCLYSULFONAM DO) - 5- METHOXY- 6- ( 2- METHOXYPHENOXY) - 2- P

- PYRI DYLPYRONofbNES AS ENDOTHELI N RECEPTOR ANTAGONI STS The pqsaggbodioyention
relates to heterocyclic sulfonam des and their use as nedi canents. In
particular, the present invention relates to conpounds of the forrmula (I)
VWL 5 wherein O~~ ~OR~S~NHO- N\ O\ \ I i ~/ NI XR.R is
pyridyl, pyrrolyl, imdazolyl, thiazolyl, thiazolinyl or oxazolyl)

opti onal Bf%& ﬁ G\NASILI aI en Iower al k KYPH%&%%-“&MNS{: al kyl or
Lgrﬁ)n:: ?ﬁ(ﬁ% "P 'FXPi&Eé ﬁQ Ffﬁgﬁ&ﬁ'{%u%& 'f'mépendent ly, f/)m@fﬁl yI' iad

hydr oxy, |ower al kenyl) 'am no, |ower al kanoyl am no, | ower
al koxycar bonyl am no, |ower al kyl or hydroxy-lower alkyl; R' is cyano,
hydr oxy-1 ower al kyl, carboxy, -C(OhTR'R "', -(CH-)~.aNHR~)
- (CH ) 1. ~NHC( OrNelpTEEDret-igveptianirdiatas tbﬂ'iﬂ!t@bb)tgtdfﬂhdsﬁﬁbnhﬁﬂéés drid then' use
al koxycar bonyl _or hydroxy | ower al koxycarbonyl; Rzz |s hydr ogen, Wef\r
al kanoy!| , a& zreflisymentteInapacyiculary ibe Paps@XbEXERbOR relptrado compounds
alkoxycar al kyl , carbanoy 1-1o~er al kyl, di-I|ower
al kyl car bgl?rrét;yc# %@%p al kyl, alls5-1, |ower alkyl or hydroxy-lower alkyl;
9 July 2003 V\D 00/ 42035 PCTLEPOO 0D 03 -2 R is hydrogen or | ower al kyI
opt| onal 1“y“”3‘ubst| tut ed W th \hyEPr oxy or |ower alkoxy; Rb is hydrogen or
gg:h _Sacetyl or lower alkylsulfonyl: 5 Xis -CH or
mmnml"“ﬁl m‘ m“ms - NH-; d Fraceuti Al 1y acceptable salts and esters
ther ent inventi on | so mel atles to a pharmaceutical conposition
o a pharmaceuti cal | y, accept abl e
carrier and/or adjuvant. h ret ré
use of such conpounds i

gsent invention relates to the
I\
and/ or prophyIaX|s of |Hi sorfjders whi

6f medi canents for the treatnent
t one \“\m\m\“mM\ |aI X A~

C(F are associated with abnormal vascul ar
*166166* R?

5 wherein

R' is pyridyl, pyrrolyl, imidazolyl, thiazolyl, thiazolinyl or oxazolyl,
optionally substituted with halogen, lower alkyl, hydroxy-lower

alkyl or lower alkenyl;

R’ is R*, -Y-R” or heterocyclyl, wherein heterocyclyl may optionally be
10 mono-, di- or tri-substituted, independently, with hydroxy, lower
alkenyl, amino, lower alkanoylamino, lower alkoxycarbonylamino,

lower alkyl or hydroxy-lower alkyl;
R" is cyano, hydroxy-lower alkyl, carboxy, -C(O)NR'R’, -(CH,), ,NHF’,

-(CH,), NHC(O)NH(CH,),,CH,, amidino, hydroxyamidino, lower
15 alkoxycarbonyl or hydroxy-lower alkoxycarbonyl;

R” is hydrogen, lower alkanoyl, carboxy-lower alkyl, lower
alkoxycarbonyl, lower alkoxycarbonyl-lower alkyl, carbamoyl-lower
alkyl, di-lower alkylcarbamoyl-lower alkyl, allyl, lower alkyl or
hydroxy-lower alkyl;

Bro/09.11.99



15 dysfunction. The present invention also relates to processes for the
preparation of the conpounds of forrmula (1). The sul fonam des of the
- present invention are inhibitors of endothelia receptors. They JQ@PQOO?,
accordingly be used for the treatnent of disorders which ~p are associ ated
Wi th abnwéyajm ysscul ar tone and endot helial dysfunction. ER®r#Hed8r2 and
EP 0 799 209 c?i scl ose sul fonam de conpounds as endothelia receptor
i nhi bitors. However, the conpounds of t'hHe present invention have a high
ant agoni sti c ie j hht s b S
foll ow ng or aFRad%%(d;&g g?i%r(r?o\%biq Cﬁﬂ?ggﬂ%?l%?ﬁfsgﬂd#ﬁﬁ\'&?égﬁ gﬁgﬁgf #’?%gty
after oral adm nibweatalloxy; 9 July 2003 WD 00l 42035 PCT/ EPOQ' OO103 -3
~Unl ess otherwise indicated the followng definitions are set forth to

illustrate andRﬂefsimﬁi,td%@nrﬁqBWw #ARgl;scope of the various terns used to
describe the invention herein. In this specification the term"lower"” is

used to nean gr |,SL I ., preferably of one to
four carbon a?%r‘r(%)%c%%gﬁ?é%%]&gré?@{’wgfg’fﬁe}ﬁss’&]%&g’branched or straight

chain noval ept sat ted gliphatic hydrocarbon radical of one to twenty
car bor® at ons, egr e’fse“rqgliyoro'ﬁlg"i gngi xt.een carbon atons. The term "I ower

al kyl" refers to a branched or straight chain 10 nonoval ent al kyl radi cal
of one to seve¥ cisrtfom Xbhs, preferably one to four carbon atonms. This
termis further exenplified by such radicals as nethyl, ethyl, n-propyl,

i sopropyl ,amd phtiyinaceubietilly aceeptiblé saltd drldeedteketheleeft erm " ower al kenyl "
refers to a | ower al kyl group containing one or nore double bonds) in the
al kyl ene chain. 15 The term "l ower al koxy" refers to the group -OR,
wherein R is a lower alkyl. The term "carboxy" refers to the group

-C(OOH The t b é?’ 10w ' to an

o radi oal , Te e A TR 1o f iRk g Bl BREBERSS °, R0

gr oup16 C(contprisiMpes eompdundsofifpeirmgefloind avgrarahkaduticHiyy heseptdalblener

al kanoyl am no" refers to a | ower al kanoyl group attached to an imno

radi cal . Cﬂﬁéletré’rl‘rﬁ/%éﬁibbwti ower al kyl" refers to the group -R -C(0O COH,

wherein 25 R is a lower alkyl. The term"| ower al koxycarbonyl" refers to

the group - C( GFuithermmredhr fResest mvemtbm wdlktesyto theeusepfrstthoeenpounds

al koxycarflglq rt?'%'e 'ﬂr%’%at%r‘f %k me 1];aextn%n 3 fotrht%e roatment and/or prophylaxis of
disorders which are associated with abnormal vascular tone and endothelial

15 dysfunction.

The present invention also relates to processes for the preparation of the

compounds of formula (I).

The sulfonamides of the present invention are inhibitors of endothelin
receptors. They can accordingly be used for the treatment of disorders which

2¢ are associated with abnormal vascular tone and endothelial dysfunction.

EP 0 713 875 and EP 0 799 209 disclose sulfonamide compounds as
endothelin receptor inhibitors. However, the compounds of the present
invention have a high antagonistic potency in vitro and show unexpectedly
high plasma levels following oral administration which leads to high in vivo

25 efficacy after oral administration.



-R-C(0)-R', wherein R is a lower alkyl and R' is a |lower alkoxy. 30 The
term "carbanoyl -l ower alkyl" refers to the group -R -C(0) NH2) Swiw2003 R i s
- a | ower , 9 July 2003 WO 00/42035 PCTI EPOCO OO 03 -4

"di-| ower%l'é?s{yf/ % bamoyl -1 ower al kyl™ refers to the group P&ﬁ:&%@?ﬂﬁ?) R'",
wherein R, R' and R'"' denote each an tAdependently sel ected | ower alkyl

group. The teryq.3 " ref.er Q - . The t tyl am no"
refers to the gb})%%%&m@?‘ﬁ#eteétetg%ﬁlgﬁ?g g?%??‘ 3 sf%r?y?eé’t%retﬁ g(ras to the
group - SGHuUStrateheidedéfine the nhéyﬁhgaiﬂdléeopw thervan iet rasyssddte” refers
.to an unsaturated or aromatic, preferably aromatic, nonoval ent 5- or

6- menber edescathedbpdnventigdihereimavi ng at | east one 10 heteroatom i.e.
nitrogen, oxygen or sulfur, or a conbination thereof. Exanples of such

het erocycl yl rhsilivepecifieapiphi thedieny lowertés abyd to meadi agpdyp cormxsting yl

and thiazolyl. The term "hal ogen" refers to_fluorine, chlorine, brom ne and
i odi ne> weitanetn saviene Phelerablyr off e kgfoursarhentadpm(S)phar naceut i cal |y

t abl | 48", enbr wsakts,of th ds. | i th
"orbanic or orBaTeRaanal” BEtS 8 aranshRAGE B Siehy chiiidebmentic o,
nitric acéfuratddaliphatia@bydrodi®opadical afidhe ol thwdrity26+bon heyms,c aci d,

mal efic acid, acetic acid, succinic acid, tartaric acid, nmethanesul phonic
aci d, p-tptefersddyloprdnisixteendaabdntatermisi ke, which are non 20 toxic to

living organisyp. It also ingluges,.salts with inorgani.c, or, argani c bases
such as al kal i'?gﬁlt?rsml #%e’éﬁﬁﬁﬂnfﬁ%ﬁs %%?a@%h‘?gé’lrg ’,'a‘él“?(cali"?lﬁ‘e earth netal
sal tshi k i i - j I d
S T G G e R G S SR e s
parti cul agdrpontdteny. &4gsterm\isfurider ekbaiplifiéd bgauphuadiald as hethphve

formula (1), wherein R is plyri dyl, pyrrolyl, imdazolyl, thiazolyl,
t hi azol i n§thyds nwrapyl, ysoprepyl, dirhiztyl, yh.ttidewlyl wndribediksgen, | ower al kyl ,

o of or 4l y meanb JerRAS EERYRAA Kiters Fo SIS kU BYERUAPE ennet 1 o
t-butyl, mRre dublebamd) ithy alkyieAPchRYh. or t-butyl) nost preferably
met hyl or isopropyl. The term "hydroxy-|ower alkyl™ pref er abl % nmeans

hydr oXgmet hyl , Thgdeony'tewigr alkopit"orfars dpthe grpupoyBijtshierein RO[sGHBWATDH,

nor e prefa]f%ﬁly hydr oxynet hyl or -C(CH3)ZOH. The term 9 July 2003 WO

001 42035 EPOO 00103 -5 "l ower al kenyl" preferably means vinyl)

1-propenyl, al kb tetB0RA | pef -S%ttﬁgi/é.mué-_@(m@ﬂ. or 3-butenyl, nore
es

preferably isopropenyl”. Preferred resi are pyridyl or thiazolyl,
optional Iy sub%Thettetmd,fovrhplaraimsfarfers doer fainkyll grolpdittachedotesan mhingl  or

| ower al kenyl .. Mor r rred are pyridyl or thiazolyl, Optionally
substi t ut E%XI\KP)(’H"?} W@@ , e.g. nmethyl or isopropyl, or |ower alkenyl,
€. g. Ii,x0propen t [ ] = - YL dg - L I E

5-i sopzr% opyl - py)#‘ itgg’?‘z-l@f’?; Eilfégcb‘?og%f%§ %3’%‘% 59 %%b g@w’%’n‘ﬁh&e‘“ R'is

5- et hyl - hirtieegsr & Mwer alkyl.

The term ,lower alkanoylamino“ refers to a lower alkanoyl group

attached to an imino radical.
The term ,,carboxy-lower alkyl“ refers to the group -R-C(O)OH, wherein
25 PR’ is alower alkyl.
The term ,lower alkoxycarbonyl“ refers to the group -C(O)-R’, wherein
R’ is a lower alkoxy.
The term ,Jower alkoxycarbonyl-lower alkyl“ refers to the group
-R’-C(O)-R”, wherein R’ is a lower alkyl and R” is a lower alkoxy.
30 The term ,,carbamoyl-lower alkyl“ refers to the group -R’~-C(O)NH,,

wherein R’ is a lower alkyl.



10 R2 is Rz', -Y-R2~ or heterocycl yl, wherein heterocyclyl may optionally
be nono-, di- or tri-substituted, i ndependent ly) with hydroxy,8 Jupns03
al kenyl , am no, | ower al kanoyl am no, |ower al koxycarbonyl ani no, | ower al kyl

or hydr o®O8d#B5al kyl . In the definitions of the substitu&GFERIP/OPI
het er ocycl yl re5|dues in Rz the term"|l-oher al kenyl" pref erably means

vinyl, 1-prope 15 al,l 1- ten ! ut e m)re
preferably all tl‘ﬁent"elr ¥HW?I‘ @\;&ytl E%’H’(?}’} g‘?ﬂ’?foX kﬁ?e’fe’i‘? Tt
fornyl am DR?-C@WYRWR”"%H&&?{;(IE RPYhATR M AenbR Eadl &t ?ﬁ&eﬁiéhcie%ﬁy' am no or
acetyl am no. e ter'm "l ower alkbxycar bonyl'am no" preferdbly means
et hoxycalsblmyéchinme)x; aBtyl@rpagr bonyl am no, n- propoxycarbonyl am no,
i - propoxycar bonyl am no, 20 n-butoxycar bonyI amn i - but oxycar bonyl am no or
t- but oxycar bon;ﬁy heterem AeRtyl’ p‘?‘%f?’ésr OBt #bonyl am no. The term

"l ower zal kyl " I I PRERYbCH sopr opyl, n-butyl,
s- but yI5 or t-bu 611%%?’%0%5’% I@ér%ttﬁttpx g'r9ﬁ9 or dPgop"ropyl nost
preferably netifHe teng ,loavén al‘b}l‘l’é’lﬂﬁﬂryﬂ ovefersodokpte’ gf;@hef SRy wiraemn R’ is
hydr oxynet hyl, hydroxyethyl, 25 hydroxypropyl or hydroxybutyl, nore
pr ef er abl }0W§ZH|BBXX/1rret hyl . Preferred heterocyclyl residues in R2 axe

5 Phi avoryl | nekae FnaR eBplerostdy B g 10 afrignsabifptacuAiRatiftterably
[1, 2, 4) oxadpatttic, 3ndhovaTRat 5PLE6SMmeRb e'r?? L&]E}%cgll‘?&(?éﬁl Héa%n?' at 16388 6ne

het erocyclyl resi’dues in R may optlona nono-,

tri-sulfsti hahe:arb,tonndmpmtiegbhybxygdd‘oﬂ sn/lﬁtr ar Iaydo,mhyxdl:mnythe:mef Eh&dmbles

| ower al k;? |.ower al r}gx ycayr bonyl am no, .| ower cel\I kanoyl am no, _hy dro>§

ani no, epshﬁgﬁtmoarc wesidnesare pyrgnidipyhymidazelp, eﬁéﬁwoiyl oxazaliyl 2003
WO 00l 4203&%&3@ /00103 -6 t-butoxycarbonyl am no, fornylam no,

acetyl am no /478 y, am no or hydroxynethyl, nore preferably with | ower

al kyl, e.g. rret'rtyé ter@ﬁ hyittrgw refé¥s to Puetiere! @Hldﬂﬁi@%@@ﬂﬁhé’hnﬁ&%dﬁuﬁ Wwith RZ
is [1,2,4] oxadl azol - optionally substi tuted with hydr oxy or | ower

al kyl) e.gh @enﬁﬂqemepmferredcyano hydr oxy- | ower al kyl, car boxy,

o) R, CI? CH2 HC( 0) NH(,CH2) ~ CH?1 1 di o,
h%rz)x ani di no l?‘%ﬁ%‘}maPPBE{P@ﬁ é@ﬁ?fﬁly %ce@%‘ﬁlg@?sﬁm r&?%%))?l?ggr"%h?l In R
the term cBYﬁ’ﬁd?iﬁ’dé @f’ﬁﬁ'nﬁ.{lﬁwl)hw i¥¢ om§§nf}yéi:'i&§(é{ﬁ@{ B¥ hy drochlorlc
1 h'ydr oxyet hyl or 2-hydroxyet , preferably hydroxynet hy The term

' (%)acldMﬁmmmzpm ~rﬁ3bﬁé apndeﬁe}péinirg,c aednphogitelddCs YINBEHEGHE, The
term al. koxy.,car hon pref erably nmeans met hoxycarbanyl)
et hoxyca%ﬁ?‘l‘c agidy F‘b%@k%ﬁ‘é’rdbéﬁ?/tllc agid p?‘b‘i?b‘%?ca&l“%) ganqqaeﬁp oxycar bonyl ,

S- but oxyc fOXyC gﬁﬁTy{ A _or

et hoxycar %E@yﬂeﬁgp%g?}r% é)(ﬁ d? esu]@aﬁ cgétje}ggd{r oj?ly lnﬁ%:\gpg‘gg%{pﬁ%%ans I 5
2- hydrmyabhwt;ochvhrgwoﬁgaandm% Wﬂlrsoxu@ndes/ba)btymt}bﬁmtanmef ergahliy bases

2- hydr oxyet hoxycar baonyl . Preferred substituents RZ' are cyano

hydr oxy- 1 GHER & R&hah gals likpavadiymeand potasgiugeeplts, alkaling m@beaeba}rﬁallts

e.g. neth n et hoxycarb

Py oy amait So S put m&%mﬁ%ﬁ@%@@?ﬁﬁﬁmlﬁeﬁﬁspemg%%ft%&m
defined i mmlid Beills 1MRS hrgindh g,ggjea,{,ﬁj fYeLiRe. Car boxy, carbanoyl, | ower

al koxycarbonyl, e.g. net hoxycar onyl or ethoxycarbonyl, acetyl am' nonet hyl ,

nmet hyl sul fonyl am nonet hyl or hydroxy-| ower aI kyl, e.g. hydroxymet hyl. R ~
i s hydrogen, r al kano r boxy- | ower kyI r 25 alk r bonyl ,
| ower é?koxycar wpap%«giaréy k@fe PreseRbIRYn #ﬁ \@ICO’T&H’O"} fc%

al kyl car baé*gw fo?i’iﬁ:[]aqp%h & Lyl Iovver al kyI or hydroxy-lower alkyl. In
R22 the term ™| ower al énoy preferably nmeans acetyl, propionyl or

butyryl, nore pRefepptidyl,aeaislyl, iﬂndahﬁ[ymthéﬁoﬂ?ﬂxYhia@mhnyhbkykazqiyhf erably
means car boxynet hyl,  carboxyet hyl, car boxypr IE%L or. carboxybutyl, nore

pr ef er abl yomeoreelﬂbéubﬁemgﬂ withehalogem, lowireallayk by eezfyblﬂml"aw pelawey

B opoxy AT K: B SR T R vl TS e L. sEh Bty
nore ppef efs@?i‘é(pyl f- My)l @Q)Q(%ym Qg{xfﬁ%@rg SrJﬂeEE&@l HE%0HA, 1sopropyl or

n- pr opoxycar bonyl’, i -propoxycarbonyl) h-butoxycarbonyl) "s- but oxycar bonyl or
t - but oxycat-buhyl, moatgireferaitdy améthyl ebisopxemdr ﬂ‘hﬁ),tlerrn'rﬂne'drex)’lalﬂwgn\a}kyl”

ot hoxycar BORREFAR “’eﬁxei‘%éﬁw@s%ﬁéﬁr  brdgrosng Eaééq‘é&&»seaﬁ S 5
p(r::]; ggﬁgi/lyllm% ?%*)% erat?ﬁg'rrg}dns cargf)}gq noyl rrettﬂ‘xf:) O%Q?thﬁ%ﬁnet hyI




or carbanoyl propyl, nore preferably carbanoyl nethyl. The term "di-I| ower
al kyl car bam)yl -l ower al kyl" preferably means di nmet hyl car banoyl agtiawbo3
et hyl - | car bam)yl met hyl , di met hyl car banoyl et hyl , et hyl

net hyl caP’Yfi 3%hyl or diethylcar banoyl methyl, nore pref eFGHE}00/00103

di met hyl car barmyl met hyl . The term "l owers-al kyl " preferably neans nethyl,

ethyl, n ropyl) | SO ;op but yl tyI or , referably
met hy| orﬂewm rébﬁ)bwaﬁét\ﬂw TPROPERY a%dlrsaaspn r al kyl"

r ef er abl l{(ﬁ:@ t r abl
_Eydroxyet %y %? ’g"y%géﬁr[}g Bg |x{3ﬂgﬁ%§¥%§§@§belyﬁ%€r rE.}ﬁ;’ﬁl owe)r/ al kyl ,
car boxynet hyl bonyl -1 r kyl, .e.q. hox 0 Irrethl
or et hgxyca?/bo#)"#fﬁ?ﬁélres’ gnﬁ %/MW gﬁ“ﬁé?h’% %}g‘t‘?}ﬁb&?ﬂ%ﬁ%@ﬁ Eglcet yl Y
or hydr OX%&}PY&%'lo@éﬂ()’lbwePaﬂq AU R 1Bk A SI2MorY I 0en.
lower alkyl, e.g | koxycar bonyl -1 ower al 20

nmet hox;%capbefeyi-etbahg pynﬂybbhdnyzelyﬂ),appthmll}ymbsmrtulhgdimﬂyldmmlkgll keg, e.g.

hydr oxyet hyl referred enbodi nen{s of Rz are the stitue R2' and
-Y-R22. Rugt §YE QaiSRIRPEh or der alkenyl, %gtasaﬂaqnewimgﬁ# 21 @arednfmﬁf hydr oxy

or 25 1o I ) hyl ,

et hyl, n%ropy&%&%&%lyﬁ@ sE)E’t H})yl @Gﬁ {nqﬁ %'% ﬁ?{)ﬁ)@ﬁ&@%ﬂpﬁ%ﬁ% gbl y
met hyI or agllfrmetimdithjuzel-grAabl y net hyl . The term"l ower al koxy" preferably
means met hoxy, ethoxy, propoxy or butoxy, nost preferably nethoxy.

Preferred substituents R are hydrogen, nethyl, ethyl, hydroxyethyl or 30
nmet hoxyet hyl , nost preferred are hydrogen or nethyl. 9 July 2003 WO

00/ 42335 PCTI PQR.0 k

P owrtlal kyl » b &F it eh e ereb¥SvE Ehnin bR may A RE DLl
s-butyl omdndUli or sEbRERILEA ailﬂdép@'ﬁﬂbbﬂly Oﬁntﬁtlﬁydvox?“ﬁ)%vé}r zﬂk@f@p' y
methyl . Preferred substituents R are hydrogen, rethyl and ethyl’ more 5

preferr edaanaohydwegeﬁcmylamhfwIlqwanalkopyedxémngl:hmmdﬂmega}kyl RY is
hydr ogen, or lo fon term
o kb ol 1 bgrotpSver Al e Srilipns attBasrosiingat ft%ﬁ?w%terocyclyl

2'[ ﬁelylsalu:‘ f(‘)(%}%ﬂher%g?%“ 1%llef)tglé‘?‘era‘ﬁﬁ/ mwgiﬁg%?y* n‘.‘%ﬁéb]}’%?xyi BPE)( stltuents R

are adst yhllgl, Ivbtitghgl)Rilatghyl em8ibutenyk nierd prefaably bllyX The techt “lowerN- .
In a preferred aspect, supstituent X is -N-. In 15 another preferred
aspect, salikaneylaming” preferably means foymydamingy acetylaminpdrer r ed aspect,

507 Bl o R S AT S kR b

sul f onyl aﬁlk\ﬁ-ﬁycﬁ‘tbb Hintingd? pkéfepyblydnasng nedhboycdrbénlandno,
4-[ 4- met hoxy- 5- ( 2- rrg%’hox - ﬁenoxy) b’g’th met hyl - pyri dlglg 2

sul f onyl amhm;yq@;bpnmrmnz, ;zmropyxymr enzlammbokpmmomatbmlhwn@st er,
ﬁe?ﬁg - Pz %@iyﬁs}&)o%h]éﬁﬁé% "’Hg LFF%H( &l dr OX %g&mpy\égr}gjonn amﬁ{o) 6 25
more preferably ¢- butoxycarbonylarmno. The term “lower alkyl” preferably
means methyl, ethyl, n-propyl, isopropyl, n-butyl, s-butyl or ¢-butyl, more
preferably methyl, ethyl or isopropyl, most preferably methyl. The term
“hydroxy-lower alkyl” preferably means hydroxymethyl, hydroxyethyl,
25 hydroxypropyl or hydroxybutyl, more preferably hydroxymethyl.

Preferred heterocyclyl residues in R’ are 2-pyrimidinyl, 2-imidazolyl,
[1,2,4}oxadiazol-3-yl, 2-0xazolyl and 2-thiazolyl, more preferred are
2-pyrimidinyl, 2-imidazolyl and [1,2,4}oxadiazol-3-yl, most preferred is
[1,2,4)oxadiazol-8-yl. These heterocyclyl residues in R® may optionally be

30 mono-, di- or tri-substituted, independently, with lower alkyl, hydroxy-lower
alkyl, lower alkenyl, lower alkoxycarbonylamino, lower alkanoylamino,

hydroxy or amino, preferably with lower alkyl, e.g. methyl, isopropeny},



4-[ 4- met hoxy- 5- ( 2- met hoxy- phenoxy) - 6- ( 5- net hyl - pyri di ne- 2

sul fonyl am no) - pyri m di n-2-yl]-pyridine-2-carboxylic acid ethy jgpbes3
. 4-[4-(5-isopropyl -pyri di ne-2-sul fonyl am no) - 6- met hoxy- 5- ( 2- et hox%
phenoxy) -YQOP#08F n- 2- yI | - pyri di ne- 2- carboxyl i c aci d met hyl PEI{ER00/00103n
001 42035 -9 9 July 2003 PC T/ EPOO/ 001036 -

N- hydr oxy- 4- [ 4- met hoxy- 5- ( 2- met hoxy- phenoxy) - 6- (5- net hyl - pyri di ne-2

sul f ony! atrbH xysyrbcmygmnl@, Jormplaming acetWamiarahydros, amino or

5-met hyl -pyridi ne-2-sul f oni c.aci 6: hox (2-met haxy- phepnexy) - 2

2 (s et RSBy B gy PRI TONRr A0 P AR PTBNERY 2 e,
'5- met hyl - Ridst Proerredhétefityclydgesidue in R’ is [1 2,4Poxadiazol-3-yl, %ptionally

[ 2-[ 2- (et hanesul f onyl am no- et hyl ) pyri di ne- 4- yl'] - 6- nmet hoxy- 5- ( 2- net hoxy- ph
enoxy) - pysubstituted with hpdioy ordomermlbyl, e.gymietlhyle- 2- sul f oni ¢ acid
(2-(2-net hanesul fonyl am no nethyl )-pyri din e-4-yl] -6-nmethoxy-5-( 2-nmeth
oxy- phenoxy) - pRF'iis &yant, Hyddoyy-ldwenallgd, cdfboxy| SO@MNRIRHY(CH)NNERSUI f oni ¢

acid {6-nmet hoxy- 5-é2- met hoxy- phenoxy) .. L .

2- [ 2- ( 5- MY NH (Q)}\Hi(&‘dﬁé@&liaaymﬁ:pwhndmyanyri}nq)prdi n- 4-yl ) - ani de,
5- net hyl - i.di ng- 2- sul [ id s(2- - I ghne-4-vl ) a6-qeth

S (2 not nBIRPSRATRSRY] oh b7 ik R nier kb S BeRa bl Ry Mg et Il T o
aci d [ 2- ( fsvpsdsigyy= ]Pr*é%i“aimy &éﬁlﬁ]s hat §yfr?etﬂ1§l,h1-lllydroxyethyl or

0
met hoxy- phenoxy) - pyri m di n-4-yl ]-am de] 5-nethyl=pyridine-2-sulfonic acid

[ 2- LS- ( 2- Bylaydroyyethlybxudrephreferabl hyélroxymelthyl. The term
521 sopbop CEURNARBNCH L BHL: pactegabl! wean ol S1 S LN EHL SHhume. 4

116 et TE (o ’ ).
L hethyl - oyl oWl AROARERATH RGBS e sad BB IGEIL ot hoy
5- (1 2- met hetlyoxyeerisonyl - pyropoxgcarbonsl] i-prdbgexycarbonyl, n-butoxycarbonyl,

{3- (4- nmet hoxy- 5- (2- net hoxy- phenoxy) - 6- ( 5- net hyl - pyri di ne- 2

sul f onyl asimupxysarbenydi av-tbutoxy ) mazeprefezably methpxgenarbenyl or
5-isopropyly pyridi nes2Zmsul fonj,c _aci d | 2-(2-hydroxynet byl -pgyri,din-4-yl)-6 25
et howy- SEBENER IR B tergs By idloRt o PR Ry prdtérably ndads

N- (4- [ (2-hpdRk9eHoxpY4rbdheartd %ﬁmﬁm?ﬂbx%w,vp&f&amyt hoxy
phenoxy) - pyrimdin-2-yl]-pyridin-2-yl nethyl)>-acetam dé,

4- (4- (5-i Lepydrpxiethoxycinbergl sul f onyl ami no) - 6- net hoxy- 5- ( 2- net hoxy

phenoxy) - pyri m di n-2-yl ] - pyri di ne-2-carboxylic acid, 30

4- [ 4- (5-i sopr opybfepyed slibreitdests RYniteaiian@) hgdr@thloweballd/lreighoxy

henoxy) - pyri m di n-2-yl J- pyri di ne- 2- carboxyli1c acid i sopropyl ester, 9
5) ul'y 2)62)3[1)1);droxymethyl,y carbcr))}){/y, lower alkoxycarbznyl, e.g. methox%caggonyl or

ethoxycarbonyl, -C(O)NR'R’, -CH,NHR', amidino, hydroxyamidino or

20 -CH,NHC(O)NHCH,CH,, wherein R, R’ and R’ are as defined in claim 1. Most
preferred are cyano, carboxy, carbamoyl, lower alkoxycarbonyl, e.g.
methoxycarbony! or ethoxycarbonyl, acetylaminomethyl,

methylsulfonylaminomethyl or hydroxy-lower alkyl, e.g. hydroxymethyl.

R” is hydrogen, lower alkanoyl, carboxy-lower alkyl, lower
25 alkoxycarbonyl, lower alkoxycarbonyl-lower alkyl, carbamoyl-lower alkyl, di-
lower alkylcarbamoyl-lower alkyl, allyl, lower alkyl or hydroxy-lower alkyl. In
R* the term “lower alkanoyl” preferably means acetyl, propionyl or butyryl,
more preferably acetyl. The term “carboxy-lower alkyl” preferably means
carboxymethyl, carboxyethyl, carboxypropyl or carboxybutyl, more preferably
30 carboxymethyl. The term “lower alkoxycarbonyl” preferably means
methoxycarbonyl, ethoxycarbonyl, n-propoxycarbonyl, i-propoxycarbonyl,

n-butoxycarbonyl, s-butoxycarbonyl or t-butoxycarbonyl, more preferably
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4-[4-(5-1sopropyl - pyri di ne- 2- sul f onyl am no) - 6- net hoxy- 5- ( 2- methdy 2003
phenoxy) 2-yl]-pyridine-2-carboxylic acid ethyl

5- met hyl Wk {%{?8? 2-sul foni ¢ acid [2-[2-(2-hydroxy- et hoxy) ?‘E‘ﬁ*’ar/w’.'a%yr]
6- met hoxy- 5- ( 2- et hoxy phenoxy) - pyri m évVR-4-yl]-amde, 5

ohenoxy) - BReRPHIAPReyTY FRrpditicerBontl BORIR REMA I BtoRyEarbony] or
N- hydr oxyz hukdkycarbsi! Hi&‘.{: ]Z)Péﬁe :ﬂ)l@et' Bu ity EQMA@TXE‘%}; J@nggqumy -5-(2

met hoxy- phenoxy) - pyri'm d - pyridi ne-2-car Ine, Acetic acid
'3- [ 4- met hakgoxyedxbomeyl ﬂqur @]kg'ﬂfbpge)feﬁalﬂﬁ meahy mgthoixgtasbod yldethyl,

sul f onyl am no) p r| - 2-yl]-pheny ,

4-[ 4- (5- | SHYPIRYT cw nlmé methpxyean ﬁrfﬂ&§lYB0ﬁsrlhwasbe@ylﬁﬂrr}owre

i 2 WL ne e B A B A A A AR Y fetein 2

sul f onyl afdaidhmoyl-1swet ﬂ}k&a'ybz}ef@yarbwlxﬁeaxzs a@rmﬁrsr&hﬁeafyl dca]rbaﬁﬁiy@é@‘ry@t hyl

15 ester. More part.i cul arIy preferred conpounds of fornula (1) are:

5- mﬁt hyl - pypatharme?]ﬂpmﬁ] omioze preferpb }{@I@J@xmbdnmt%yét’ﬁmwmpﬁéhmem
5
St hyi - BURERRR N IPPER ALY: PRe T bl meabs i FRrbRer bamptmetiys. (2

met hoxy- p@ﬁﬁb@%éﬂﬁﬁééﬂﬂa@ﬁ&rlﬂme‘fﬁ# mhyﬁa?%ﬂ%&mﬂyﬂ Qithg1-2-sul fonic acid

[ 2- (2-cyano-pyridin-4-yl)-6-net
(2- rretllﬁ)oxynqthg}vaxlye)mpy}ethyhomdMhy]caahmﬂmylmethy] more preferably

sul f ony| A S HEGATERTRRRIEEAE TR farh alovias i byl pTafe il means methyl,
4-[4-nmeth 5 h 6-

sul[ f ogl a(r%’li(lérgyol) -[(J‘% fl?]]: égﬁxﬁggﬁe ?Pﬁé@ry'ldl %)glt)éﬁg%lr%hx%y mglre sz%erat%fmthy Lor
7ot hoxy- 5@?5"%‘?%2%5%%‘?2;’%&&}3?? ‘r#a“?ﬁmz’?‘;*{di’i‘%ﬁ"?‘* S ) -
4- [ 4- et hosprs-Hyrrary eibwy) %‘UdORWPI@PQ’B meraprefpyablyi hﬁd@xyethyl

sul f onyl am no) - pyri m di n- 2 yl ]-pyridine-2-carboxylic acid ethyl ester,
00l 42035 - 11 9Pﬂeﬂeyrezbﬂ&>s|?ﬁiibﬁﬁ§)ﬂf2mb(}8ycﬁ~ogsnp}omwﬂ alkyl; elirbexPmsthloni c

id[2-(2-hyd t hyl -
?rglt h0£<y (5%‘("2%’?7%‘?‘)&%?" % iv‘y rﬁrlﬁﬂ»rﬁ' i Weéhwjjcaghpaé’lmethyl or

4-14-(5-
ph[eno§<y)l%?/1?‘|5 |n- hﬁtﬂgy ne-%ar Ooa Iﬁefﬁ? %&1%1%%Srp%¥tyl or
4-[4- (5 'Wﬂm@ylwalﬁwe&@ @ﬁrbﬁwtr@m Mot @réﬁ&h@d)ﬁr&ﬂy@rﬂ@ﬁmw\yer

phenoxy) - p){rr m di n- -pyridine-2-carboxylic _acid ethyl ester,
kyl, e.g. methyl lower alkoxycarbonyl-lower alkyl, e.g.
20 methoxycarbonylmethyl or ethoxycarbonylmethyl, or hydroxy-lower alkyl, e.g.

hydroxyethyl.

Preferred embodiments of R® are the substituents R* and -Y-R™.

R® is hydrogen or lower alkyl, optionally substituted with hydroxy or
25 lower alkoxy. In R’ the term “lower alkyl” preferably means methyl, ethyl,
n-propyl, isopropyl, n-butyl, s-buty! or z-butyl, more preferably methyl or ethyl,
most preferably methyl. The term “lower alkoxy” preferably means methoxy,

ethoxy, propoxy or butoxy, most preferably methoxy.

Preferred substituents R® are hydrogen, methyl, ethyl, hydroxyethyl or
30 methoxyethyl, most preferred are hydrogen or methyl.

WO



5-met hyl - pyri di ne- 2-sul foni c aci d {6- met hoxy- 5- ( 2- met hoxy- phenoxy) - 2
[2-(5-nethyl-[1, 2, 4] oxadi azol - 3-y1)-pyridin-4-yl]-pyrim din-4-g/juy 2003e and
4-[ 4- Met - 5- ( 2- met hoxy- phenoxy) - 6- (5- met hyl - pyri di ne-2 10

sul fonyl a noé}?'-zééri m di n-2-yl ] - pyri di ne-2-carboxylic acid J?—Cgé@?o(%?{}]-oét hyl
ester. Most preferred conpounds of formu8a (1) are:

4- [ 4- met hoxy- 5-£2- et hoxy- ph - 6-( 5- |- pyri di ne-

aul fonyl am oy Ry iR AFORYS G ipwsy alkin Do SF LY yalil | v ehcalhl preferably

5- et hyl - RyEkdi Restds R 66 5-(2
rretrrﬁoxz- pﬁ%ﬁ%ﬂi%@r}? ’Ln%tg‘?ﬁ’lﬁrﬁgl% ﬁé&n&aég’pjg}’%é%}, pyr?sgi)orll‘g- 2- u’%%ﬁiéc( aci d

[ 2- ( 2- hy drpreferetly metjiyl o ethyl Ithedt preferably methyl.
met hoxy- 5- ( 2- net hoxy- phenoxy) - pyri m di n-4-yl ] -am de, 20

4- [ 4- Met hoxy- 5-Prefefledsiibstiieeary R’ Grd hydRigew! nidthyPhAg8efhyl, more
sul fonyl ani no) - pyri m di n-2-yl |- pyri di ne- 2-car boxylic acid 1-acet oxy- et hyl
est er. Sheprefenyedrede hyfdrogemaral fethylamdse ppefepeadeis lodrogeinng to the
foll owi ng 25 nethods: a) For the conpounds with X = -N- in general formula
), by reacting a conpound of formula (Il1) - according to schene 1 - with
rialkylsilyl cyanide and a trial kylam ne to give conpound of general

(1)

at

f I la). 3R I = o-\ 0
\OerCJ) ? (N a%/R~qIQC§W§é%~a§?F grg{r‘lg(t%?ve lg,y fsgé%gb'n%sﬁ)}hegqeér?g} gﬁuﬁgr mul a "
(

la) can tdkyiedfomd” preferablynmeads nodthilsulfongl,(dthiy)sul foagt,qprdipyisil forgt heme
la - by treatnent with 5 sodiu hylate in MeOH tq give the correspondi ng
i m noet herorl%ﬂ rlﬂé]g%)fqe?%ﬁ BISAPRA (’}BWYWHV@HYI:%GE?@%M]@%@F meshvert ed

:gt gocgjp%%gér%i&hq%@ij\]%g+@1_{)nNt E:Iea}wnFlr]T vl\vll'/th a base such as NaH. Schene

Preferred substituents R’ are acetyl or methylsulfonyl, most preferred is

acetyl.

X is -CH- or —N-. In a preferred aspect, substituent X is -N—. In
15 another preferred aspect, substituent X is —CH-.

Y is —O- or -NH-. In a preferred aspect, substituent Y is —O—.

Particularly preferred compounds of formula (I) are:
20 4-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2-
sulfonylamino)-pyrimidin-2-yl}-pyridine-2-carboxylic acid,
4-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2-
sulfonylamino)-pyrimidin-2-yl}-pyridine-2-carboxylic acid methyl ester,
5-methyl-pyridine-2-sulfonic acid [2-(2-hydroxymethyl-pyridine-4-yl)-6-
25 methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl]-amide,
4-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2-
sulfonylamino)-pyrimidin-2-yl]-pyridine-2-carboxylic acid ethyl ester,
4-[4-(5-isopropyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxy-
phenoxy)-pyrimidin-2-yl]-pyridine-2-carboxylic acid methyl ester,
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, la O- OR~-SSNHO- . OR~SS"NHN~OwIl \ NNIV (Int N O l&auf-2003

er medi at g} 00/42049 00/ 42035 -13 9 July 2003 PCTI EP00/ 00103 PJherpydsdor oup

i n conmpounds of general formula (la) can be converted into a carbanoyl
group by treatment with aqueous sodi umrfydroxi de whi ch can be further

by tre: di um i e furt
S ernatively. NV ANAENRAES 2o dthoR RIS 645 BB byridine;2-
sodi um 5 ahkoxiytamive)oyrmidine?-lirpyredineecasshrantidingqueous aci di ¢

conditions in the presence of a suited al cohol to give al koxycarbonyl or)
under aqueous Basiethybpyritdireng-sulfonid adid {6anéthoxy-2-hethozy phenbxphd-

car boxy c | ternagtively be. obtained ditectly fromthe interngdi ate of
formula ( ﬁ#?—rae{*w@-s@r%e’ﬁﬁ)&aﬁmisg-ﬂ@amﬁm-éwé}—erm@w-érﬁi-ﬁﬁ"ﬁ&r

al koxycgar bonyl ror speci.ficall Q. fungt i zed al kexygar bonyl

def i ngé abpvg égﬂ‘eg’i’%gs%%‘db‘b%gisﬁﬁan}ﬁ%%_ﬁégﬁggw%ﬁ‘ﬁae%“‘ﬁ"dﬁ’ﬁ%%ﬁ%%?%@&‘coho|
by acti Yab‘y?iHiWehﬁyHm-MhﬁﬁJS@%ﬁﬂk@J)yLﬁﬁeﬁ&@g%irﬁi&iﬂ-@§l]-amide,

benzotri azol - 1-yl oxytri s(di net hyl am no) phosphoni dm hexaf | Uor ophosphat e
(BOP) and a suistRdpbesd-pridine2-duldbrietaid (2-{@methdnesulfdMARIniae- wi th an
esterification_agent such as 15 3-al k¥l -1- -to%trl azine or_by prior
conver si omethyhpysidinedyyl]l-§rmethoxyt > Zmetbody heaoxspyaritnidindatient

treatment wt 1 an al cohol . They can al so be obtained from carboxy on
reaction R % correspondi ngly substituted alkyl halide in the presence of

a bas uch as g L0 Hana -1 E Bt By LA L hh, for
examp DV ad SeBE TR PR chetd RO R R YL AALPRREIT.
hydri de s@cl2-éBmidthyH[1,a14])bleditiazdlB-yl)epypi dinent§llopyroaidia-41 g1 0andde,

hydr oxynet hyl . The carboxyl group can be transtornmed into a group of
gener al for mul &-fdebhyl-pheidiner2RA1fonic LI D) RR2Ryanorwaidinagt-yl)tGimethaxyne of
formula NHR R' apd a suited coypl,ing reagent such as

1, 3-di cyc:go%%ﬂtga?%' ePHi‘H)éwal)“‘é‘ry?]ZB . The carboxyl group can al so

be converted via_a man ,or Schm dt reagr engnt tQ co un of eral
formula (Ic) w’f’lﬂle-t. ¥ gn_dugeN\Z; MR légg%ﬁﬁéﬁ' nﬁﬁ%’é” SX\V\]’# g;u can
be obt g nefefHoxR etk y)-pyrifidin-4N#)arhfded MaNNer known per se.
Furthernore, thé carboxyl "group can be transfornmed to its next higher 30
horol ogue by a syafehgl-pyeidusnaudionty add-[Bi[St@rhydroryeebosy)-pidrgil]-6an gi ve
conpounds with RZ' = hydroxy-Ilower_ al kyl after_ functional group

i nt er conv énethoxya8-(denethosyphepeys)-pyrimidin-4-yll-amide and

5-isopropyl-pyridine-2-sulfonic acid [2-[2-(2-hydroxy-ethoxy)-pyridine-4-
yl1]-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl}-amide,
20 5-methyl-pyridine-2-sulfonic acid [2-(2-hydroxy-pyridin-4-yl)-6-methoxy-
5-(2-methoxy-phenoxy)-pyrimidin-4-yl}-amide,
{3-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2-
sulfonylamino)-pyrimidin-2-yl]-phenoxy)-acetic acid ethyl ester,
5-isopropyl-pyridine-2-sulfonic acid [2-(2-hydroxymethyl-pyridin-4-yl)-6-
25 methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl]-amide,
N-{4-[4-(5-isopropyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxy-
phenoxy)-pyrimidin-2-yll-pyridin-2-ylmethyl}-acetamide,
4-[4-(5-isopropyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxy-
phenoxy)-pyrimidin-2-yl]-pyridine-2-carboxylic acid,
30 4-[4-(5-isopropyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxy-
phenoxy)-pyrimidin-2-yl]-pyridine-2-carboxylic acid isopropyl ester,



9 July 2003 WO 00/42035 -14 PCT/ EPO0/ 00103 The cyano group of forrmula (Ia)
can be reduced with hydrogen gas and an appropriate transiti o Jubt2003

cat al yst wwoebias@dspal | adiumto give, after acetylation or t peghr@siooydst h an
al kyl sul fonyl chloride, conpounds of formula (lc), wherein RZ - -CH2NHR .

Hi gher honol ogues with R2' - -(CH) Z~, NHO-can 5 be obtained from
hyd -1 I . Ci h f i | Lnt | Kk
por 56 Furt et - PREI IR EnsouttEblaRED e 8 B B G SRBsRT i o

or am di ngheRokyPaiFRMdinRty]]-pysidiny2acirbexlic aciPaihyl esgspect i vel y, under
standard ?ondi t?ogs. 10 Corr)go??\?gfs where R2 ?];1 generahl?" formula (1) neans

het erocycl yl c&ame¢hpbthiansid:2-§ulfoiicaeid 22 (Dhades yaetidox)-pyridimg-yl-osur e
with a suited carbon 1 unit such as phosgen or a phosgen substitute, e.g.
1, 1' - car b&ripethoRy-gdZomethayephenae)pysimidnr-yllagmadend/ or their

correspondi ng actjvated forns, .15 such as acetic anhydride, to gjve

o o Ty o A s Prem T Rs o PR ARk ST e A BHIR PO Gy s,
(ii) Fro 0 (i 01 _Neact.i is stituted suited

car bon 2n@ﬁﬁ%ﬁ?%g%@ﬁ%‘??ﬂﬁ’%{%g?:%oén%bfagg’]s‘ﬁEgitd. %{ﬁlﬁg%l chl oroacet one or

chl or oacet al delNa8droxP4Va-@RLbFFRIYIY ABIZL S0 186 Y IENRE R 60he tREx{15-(2} From
above am dino on reaction wth suitabl'y functionallzed carbon 3 buil ding

bl ocks suchetiexyaploen axyapydinidinRyl] qgrediner2-8axtixamnidyhani no) acryl oin or
mal onal dehyde bi ség.di met hyl acetale) to give substituted pyrimdine in a

manRer known peﬁlcl i€ aqi? [4Fm@hhlflb?ﬁb ézdyaﬁwxdrplgmctﬂgb?ﬁ-(ﬁgrmtgﬁlmﬂﬁm%i on
; . ” sk . b1 a |

A A ATl 0 10 Do, S
oo barmoyl or o iy (8 BOrSAA R Ul BA Mainae lebRr B (Einke iR,

bui | di ng gﬂm@ﬂo&y)@yﬁhnaﬁn@ym@y&idineﬁamﬁiokyﬁedcrmhwtﬁyp@gt@a%rmr chl or oacet
30 al dehyde, in analogy to standard nethods. 9 July 2003 WO 001 42035

PCT/ EPOCO 00103 - 4t84-Shethoxpds(2unetho2phengenes-&5-nhathyiHpgridiner®ans an
unsat urated hetepocycl e such,as optionally. substifuted oxazoline or

i dazol i ne cal Yi@@g}@e}mmraéa@bpwéw-gwaawmw agiAol-areteryaRttdht i on
W th opgi onal Iesét%ubsti tuted et hanol am ne or ethyl endiam ne in anal ogy to
met hods™ described 5 in Tetrahedron Lett. 34 (40) 6395 (1993). Conpounds of
general formula (lc), wwth Y = -0, can be obtained from conpounds of
formula (I1) on reaction with a correspondi ng functionalized al cohol, wth
tosyl chloride as a reagent, in the presence of a base such as 10 triethyl

am ne and at elvaé pdriieMBelAbreTErredRoRpIREYS dfFoPmBA (DGdescribed in: Zh.
Org. Khim, Vol 28, 430 (1991). The functional groups conprised in the

ol oyed st ar 1S eA LY 2L A AR R 2. (56 HPRRRly SRS Piler i 67 °
prepar at i afetlsoxie54Riaethdxgrshdiahiydpyramidihel-plepaids] i n anal ogy to known
20 5-methyl-pyridine-2-sulfonic acid [2-(3-hydroxy-phenyl)-6-methoxy-5-(2-
methoxy-phenoxy)-pyrimidin-4-yl)-amide,
5-methyl-pyridine-2-sulfonic acid [2-(2-cyano-pyridin-4-yl)-6-methoxy-5-
(2-methoxy-phenoxy)-pyrimidin-4-yl}-amide,
4-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2-
25 sulfonylamino)-pyrimidin-2-yl}-pyridine-2-carboxylic acid,
4-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5- methyl-pyridine-2-
sulfonylamino)-pyrimidin-2-yl}-pyridine-2-carboxylic acid methyl ester,
5-methyl-pyridine-2-sulfonic acid [2-(2-hydroxymethyl-pyridin-4-y1)-6-
methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl]-amide,
30 4-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2-
sulfonylamino)-pyrimidin-2-yl}-pyridine-2-carboxylic acid ethyl ester,



processes or processes described below in the exanples and summarised in
schene 2. The central internediate of general formula (I11) ca® Juy 2003

- synt hesi aeflofH4% CT/EP00/00]03
4-[4, 6-di chl oro-5-(2-nmet hoxyphenoxy) - pyri m di n-2-yl]-pyri drne- 1- oxi de 20
(described in EP O 799 209) - accordi Rdito schene 2 - on reaction with an

DNBO or DV ato-FOBAPREpERdfer Lo ol ot it A G mpam R E PR P TN
or a P
er 1 vat | Vo T A g Py AR LA, 001 2055 & 1 0 ()

\ NO / O-N %Jass FERRR-02108nyl i d)-6- BT hoRy i SméthogyNHz N \
O\ VI \' I NCO | ll%@-ﬁp@ﬁ- The corresggndi nggul fo.namydes can t())gyappl i ed

in above pheraxydpyrimidintg-pi-mrédine?-earhoxydi¢ avidiiaomide; pot assi um sal ts.

Compounds of forpula 5 (VI1) can be further transforped by treatnent with
met handl to gi4é-SrisaprepreRmadmen-subiorylaming)y6-methoxynd(Amethogynedi at e
f I . . f .

5. ( 3 bt ?F%’)?(%/r%p’%ﬂ?%idé}’(fp@.‘gﬁh 59%5‘? ?%%(’.%%%%Pﬁb%‘.%ﬁtsr’e (EP 0 799 209)
o mam do. 10 15 S LR g 2R R PR ABRY iR 2
aqueous af@-(b-meithyl-0nN2,4¢0:gdided8-FDApyeridigi-4-y3Ppyingidini4iyllempleesdice of 15

to 40 nol % iron(ll)salts concerning the above nentioned pyridi ne conpound
to give a conpouhdd-dMethoxmb-2-mMéthbxy-pHensxybbybimdtiydrppeding-Rher

converted to a.conpound of forpula (IX) on treatgent wth wat er r Vi ng
and hébogenat %ﬂgo’ggéwnghWI%%ﬂi-Pm%gn%ﬁ- pxylig %P%SWPFW'%*S‘WM

sul fonam de npiigfy of general formula (VI) is acconplished as described
above. Schenme 2a WO 00142035 9 July 2003 PCTI EPO0/ 00103 - 17 i O- .0
R~~S~NH 2 VI G O-i \ O~\ NC NN/ 1Y The heterocyclic sul fonam des of
general formula (VI) are either already known in the literature, prepared
in a manner anal ogous to established 5 procedures and/or can be derived

f r om cor r espondlost pnefecreast conapounds offesmuladbhaxegy t o a known reaction
sequence conprising oxidation with C1Z in an acidi c aqueous nedi um such as
di | ut ed aqueoud-[#chetHoay)d-6d-thethexg-pheasrg)6i(6ometh Flopytidike-2+ i des whi ch
can be transformed wth |liquid apmoi zia or agueous anmoni um hydroxi de to
the suiPf ofai{prdamimpkpyImigin-dspimarisinedararhosylipecibsi um salts can be

obt ai ned_on trgat ygny Wt sadl un or pot assi ymial koxj de incan. gpor qpr) ate
methoxy-phenoxy)-pyrimidin-4-yl]-amide,
5-methyl-pyridine-2-sulfonic acid [2-(2-hydroxymethyl-pyridin-4-yl)-6-
methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl}-amide,
20 4-[4-Methoxy-5-(2-methoxy-phenoxy)—G—(5-methyl-pyridine-2-
sulfonylamino)-pyrimidin-2-yl}-pyridine-2-carboxylic acid 1-acetoxy-ethyl

ester.

The compounds of formula (I) can be prepared according to the following

25 methods:

a) For the compounds with X = -N- in general formula (I), by reacting a
compound of formula (II) - according to scheme 1 - with a trialkylsilyl cyanide

and a trialkylamine to give compound of general formula (Ia).

30 Scheme 1



b) The conpounds of formula (1) with X = -CH can be prepared as foll ows

and outlined in schene 3: 15 Schene 3 WO 00/ 42035 H-N~-H ~NHjulp2003 Rx X
R iio\g -I-~1/]00. 0O,S, i Id9JuIy2003PCT/EP00/001'93& 18
OHQ i WS __ | \ NOH/ R X C O-i \ O1 \ f \ NFEVEPORROIGS

According to schene 3, the preparation._.gan be acconplished in analogy to
establ i shed procedures of pyrimdine synthesis. This conprises: 5 (i)
React i ng appropri at el Sb\poot ected or functionalized Senzam di nes of general
fornula (X), as thei I‘,/ISZLO anic sakts (such as PL@%,@{Q chl gy de or

tetra-fl uoroborate) R t e di etthyl or dinmethyl (2-pethoxyphenoxy) mal onate
'to the di hydroxypyrim € eperal fornmul a (Xt version to the
di chl oro derivative Wl'?‘wac [

SOC12 or with a

appropriate base Euc thylanlne to g*ve
formula (XI1I). + Further transformations
steps outlined-n schgme 2 to give conpounds Q genenal formula (1d). 15
Compounds of general formuja (1d) where R2 ef alseE" or heteroc3 clyl can

anal ogy to the synthetic

be derived fromthe correspondi ng cyano derivativ of general fornula

(X1r) (R -CN) by fl(mel onal group conversiong 3 described in part a).

9 July 2003 WD 00l 4203,5/S3CT/ EPOO Q%03 - 19Conpoun€§9 of genera/l formula (1d)

where R2 equal s Y-R22“can obt apned from corrpreh’nd“sumf gene&‘al formula

(1d) where R2 equals -Y- f_functionalized

al kyl halides in the préegencle of ®, Iin a suited

sol vent such as DME ) gr oups

i ncorporated in thg etﬁ cadh b® furt her

transforned by st d procedures, as givembetbow (i) ILower

al koxycar bonyl -1 ower| al kyl - as R22 - into carpoxy-|lower alkyl, by
YR2

lc ib

Alternatively, compounds of general formula (Ia) can be prepared from
compounds of formula (III) - according to scheme la - by treatment with
5 sodium methylate in MeOH to give the corresponding iminoether
intermediates of formula (IV) which can be further converted into compounds

of formula (Ia) on treatment with a base such as NaH.

Scheme 1a
A\ /,o (D\\S’/O
R~ S ~NH o~ RN
Ny N o~
|
o
XN e ~
N. .~ N. -~
n IV (intermediate)
NZ N (

oy

10 la



sa_poni fication. 10 (ii) Lower al koxycarbonyl-lower alkyl - as R22 - into
hydroxy- | ower al kyl, by reduction with a reducing agent such ang,g% ;

bor ohydride i.n e presence calciumchloride or lithium al uynni ride.
Bndebihe olobieS

(iii) Car r alkyl - as R- - into di-lower alkyl car J&mo§
al kyl by coupling with a substituted am;ge and a suited coupling reagent 15
such as DCCI or BOP. Conpounds with R -Y-R2Z and R~ = | ower al kanoyl are

prepared from Hibe oxgnegraup i compsuids of general farmekpda)icay beaoheentedc
acid, with a coupgi ng Eeagen such as BOP_or DCClI. 20 Deriyvatjyves %‘th R22
= | ower al'RéQPCATBBRAY! EEPUB Y Sregament Wibnaaeaus,spdsmandrexidewhigh . ang
an al kylis o) | .anl | . i
"Ry G BE ARG By SR TAR B bofy b b EhpASS bR AR,
(X). 25 Prehefrwativelypthé bpans ?fddpﬂéhxﬂﬁé ebhvdrted T d1kaxiieihd withtdodiwi zed
benzam dine_salts of general formula (X), wth the incorporated hydroxyl or
am no subsalkoyide whichhearrbe fusthier abastedrundestanhesys asidig conditignisyhn the

t - but oxyar bonyl or.benzyl,o ar.honyl an be ,obt ai ned: 9 Jul y,2003 WO
001 42035 FOEFEREOPEB Y e-dﬁf}x‘?‘i“}ﬁﬁr%}‘ﬁ? XYBRTRAD R e Agyeous Basic

aryl car boxgmdigens, 1o AER] €48hok$. :{}QQ I xYehRlN18tRatilelhe-
Chem, 33, 1679 l?51968\;’31, corrproi glﬁiﬁé at gﬁﬁﬁﬁ%wg y:agxoni ur’% eﬁ’)

f 1 ur obor atebtadned direttly franrthefntatinglibbnaf fordatle<IV) aodeswiladesbeal t s and
subsequent reaction with an excess of ammonia to the correspondi ng

benzam di nes asHy@ré:af-10i0ebM@dkPcHBohFl 6F al&AScAbonl BHhaspedificalllyi ) From

substituted benzonitrils by the Pinner reaction to the benzimdate

hal ogeh® deRinghivnalized alkorycarbonyleas dafinad abonetan alsodemivaintd Fons or nul a
(X) as hal ogenide salts (chlor.ide.or, brom de)...10 The inhibitory activity
of the co Eﬁﬁg age 4 &9 Fﬁo?élfgﬂcWEW%qq?%?tf%g 73 aPBﬁoma'éermnst rated
using the : f&%@ S i : al. sk i,hiti.on of

endot hel i n&ﬁxﬁﬂli ng toﬂr't%cSﬂbei%ﬁ%r??%mgnﬁllqE?‘?%‘éé(gkrgﬁgﬁﬁgp‘g%B?essed in

Bacul ovi r ushospghentenh hewsafttorophbsphate IBORpahd g suitedbasensuch'asy ecept or s of
human pl acenta \/\@él cloned (M Adachi, Y.-Y. Yang,_Y._ Furuichi and C

M yanot o, ‘E@’@ei mipopyrithne (DYAPbemwildsan esterificatipnoagent sufLasisect cel |

cent 1 g ARY HE SR bEBE Hrick Bob et AR spu ol ST tn BB ey o,
r e- suspendgeidichldride abdf fiiseGhereatinénd with @i VA ol) Theg cagailsd be

centrifuged. After a further re-suspension and centrifugation the cells are
suspended ¢btagned frome rarbexysemeeanifonewitting coyrsspentlingly substitndes ald cel | s

di si nt . h ' in this hypotoni f f ' [

thaved. - PaPETH th BrEtRERT AP ane il ARG e crebeaeie 28 Lhdins on i s
homogeni segbigamodkiguabitisd (ARORE dtahrls, IMEER% sdlint Al ter suspension in
Tris buffer (75 pH 2.4, 25 nM Mgd 2, 250 nM sucrose) 1 m aliquots

(proteilp conten ]@(QQH (I . i: RekirN
assay, I2?he freeg’ile- ieﬂﬁ?é’r%br@/gnniég l|c')eradé1(|;cgterja ftggdsﬁlgrtael ar\}v(gééglé%ﬁd],gsa ‘tﬂgri‘gr
centrif ugaNia®BHain ﬁ%ﬁ%@n&é@ﬂ@a@litygii@H}idiukmet}iﬁ. 30 suspended in assay
buffer (50 MM Tris buffer, pH 7.4, containing 25 nM MhCd z, 1 mM EDTA and

0. 5% bovi ne ser gk ahbLgHy) | i T AVA- Tt QRPARORR

PCTI EPOOI 00103 - 21nenbr ayr}egrsou g:gﬁsl?égﬁa%g%%gerfhn??ﬁ%t gsbé?‘égg)lr otein arae

i ncubat ed @b)ywherdn-R* ef -C(Q)NRIRbbhebactifg math bnamirtd of foymz2® NIRRWb| )
in assay buffer (25000 cpm final concentration 20 pM .and. 100 =t f assay
buf fer conBBA® st Fwwgngaﬁwﬂfrsaxch@ﬁslérdwépﬁew!ﬁﬁhs@nmd@( & on

i s carnked f I . 24 [ ration
of fregsang%'rﬁ%égﬁnog&zgg ?‘g%?gﬂ a??"g%en sn‘?esq‘t%&;&lralz%ﬁ Ou .ﬁ’b?be’?ﬁ“?’?‘g?i on over
a glass fi psgrrhngémvent TheohiBoudds@rpenstdMorinuds (o) Witk MRDE -NH-RH,a (1)
determined in thi's test procedure is gl ven in Table 1 as the 1Csq, i.e. as
t he concenwith Fordgfingd aniabave andevhicheant be phisined fimpyaotinoHeY$hezi fi ¢

bindi g of 5] sendgt el o dfh JATLS 1

Furthermore, the carboxyl group can be transformed to its next higher
30 homologue by a general sequence of Arndt-Eistert synthesis, which can give
compounds with R” = hydroxy-lower alkyl after functional group

interconversion as described above.



Compound of exanpl €152225293234384851561 CSO (nM S 50<_ 50S 50<_ 50_< 505
50_< 50_< 505 50<_ 50 I'l. Inhibition of endothelin bindi ng_on g ggordyznant
human ETe_receptors, expressed in CHO cells Cell culture. CHO cells,

expr essi nYOPRBHRDI nant human ET" receptor 15 are grown in RFEAERPOEent | al
Al pha Medi um (G bco Laboratories, Paislgy, Scotland) supplenented with 0.1
uM net hotrexate, 5% dialyzed fetal calf serum 100 Um of penicillin and
100 ~cglml of Fhesyaomezpwup obforannlg Gakears baireduodtbivethahydeegan gas badar e
performed in 500 ul | becco' s Eagl e i um, ( DVE ont gi ni.n /m

bovi ne sePHARATBARAR YFNsdon & F%ﬁ?ggﬂ %%S P%ﬁ%‘é’c’?gﬁ gy 'rP,zft%C) in the
presence : - i i aéohq I rOMSt

ant agoni stg get%tila"lﬁg&%(e) ??%rﬁl}lfebﬁgﬂs%rggkgﬁmggﬂgg%g?ﬁr??%’na €§%lgﬁqsu%ﬁdl zed ai n 1l
% (W v) S(I3), Whérdih RIOH - NHR". Highe Bonidegueswivh RS pe(CH), INH R hrame
times in triplicates and pon specifjc _binding is assessed in the presence
of 1003nMPEMA meriéaore%bﬂl‘ospjew}er allog, @Wﬁijﬁggw@w@mqﬁwadgpﬁe di f ference

bet ween t | .bi ndi. ecific binding. ICS values are determ ned
aft er |og?'§%r8§"‘¥?%1%§f’%?b‘$a BSE3Br the bindi ng data. Table 2. WD 00l 42035

-22 9 July 2003, Pg~r ~Pao~po~ 03 Conpoundof exanpl.el27192123293036..

551 Cso i1 - S10 ueHRET S0 the 6Ky BLRP B GOnVELLes QBT AHRYGTRILAC OF
endot hel i gyhiacys ty } %l g LTl j 1 jth a
| engt h of ggl, 1mﬂ mggé%%ﬂ%ﬁtwﬁﬁg}xdt}ﬁ%ﬁ t9 hgﬁjg% Taorta 6%%{#ﬁ tg 8\‘/@3{} glr%-q?fot o]
rats. Thestmsiddddaedondibiovess renoved by lightly rubbing the 5 internal

surface. Each ring was imersed at 37C in 10 nml of Krebs-Henseleit solution

i n an jpsol at ed RgidbuMis wheASR? ﬂgggﬁééﬁl $ortufita ﬁ@%é‘%scﬁ&erlﬁgcéirﬁ%béi c

stretching of the rings was neasu The rings were stretc to a
pre-tensi obtaihed: g. After incubation for 10 mnutes with the test conpound
or vehicle cunul ati ve dosages of endothelia-1 were added. The activity of

the test ) compemsbesShp&eRyhAiAG Wyringeclodsrs wath $-ultedi@rbbg ragftt of

the dosage activity curve of endothelia-1 in the presence of different
concentr at i ons suth antphgsgen or aphiasgehishibstitutehe.g.ilghtcarbenyliiboidasdle” | DR)
corresponds to the quatient f.romithe, ECM val ues of endothelia-1.in the
presence and i l"i'c?tﬁ‘ég%’gs r@émd‘f‘ a&’ﬁt%‘b‘gﬂfcgfﬁ?lrﬁﬁ?spﬂﬁgﬁﬁﬁcvé?wg &M i ng t he

endot el i & 15 cans 8atcati ARG §slehlodtidialily FEMURUTLARIL AR [ On. The

correspondi ng pAZ val ue, wh I's’a neasure activity of the test
conpound, was oahdiaizalesdnumialggytaknpwhepropedgrearme according to the
foll owi ng equation fromthe "dose ratio" DR for each individual

dosage- aciiyi t ¥rom above amidino on reaction with optionally substituted suited
carbon 2 building blocks such as optionally substituted chloroacetone or

chloroacetaldehyde to give optionally substituted imidazoles.

20 (i) From above amidino on reaction with suitably functionalized carbon 3
building blocks such as malonic acid diethyl ester or 3-(dimethylamino)-
acryloin or malonaldehyde bis(dimethyl acetale) to give substituted

pyrimidine in a manner known per se.

(iv) From above cyano or methoxyimino on condensation with appropriately
25 functionalized carbon 2 building blocks, such as optionally substituted
hydroxyacetone or 1-mercapto-2-propanone, to give optionally
substituted oxazoles and thiazoles, or alternatively from carbamoyl or
thiocarbamoyl and optionally substituted suited carbon 2 building
blocks, such as optionally substituted chloroacetone or chloroacet-

30 aldehyde, in analogy to standard methods.



curve. 20 pAZ = |l og(DR-1)-1og(antagoni st-concentration) The ECM of
endothelia in the absence of test conpounds is 0.3 nAl. The pA2Jule2003s
obt ai ned whbhrsfeEpounds of fornula (1) are given in the fobl-¢Wpagndiadl € 3.
WD 001 42035 -23 Table 3. 9 Judy 2003 PCI/ EPO0O/ 00103 Conpound of

exanpl e172123354244525557pAz>_ 8,2> 8,25 8,27 8,2? 8,2? 8,2> 8,2? 8,27

8,27 8,2 I'V. Poampsafids ifhéeSR0n gdiRreNRHNARI(1) ARGSRIA uaBhégtedt s The
phar macoki neti cs of the newy synthesised endothelin receptor 5 antagonists

wer e assebetedotyclewsych s optionaltfisubstitutedrmxeanlisewerimidagebngean ke DVSO at
.a concentration Cif 5 r%)/m_ and admi ni stered oraldlﬁé bﬁ g%eéﬁ a%g’?se of 1
m Jkg bodhFSRATGALT QT FRYESHARA QT AHRSYIRIRY OB S4P IRBF AP PR L et e

admi ni st eg@slst@ﬁ{teaee%aﬁ&aaméle%r cBhARHdRAARI % aﬁéﬁggqblrﬁ%m&h& gegerihRl
retro-orbital sinus at 1 and 5 h post dose in one t, and at 3 and 7 h
post déseirdTetraldurontieet. 34a®0) 6898(HAT)on a termi nal 24 h bl ood sanple was
collected fromboth rats by heart pyncture. Blood was collected on

EDTA- NaF. Pl asma was derived by centrifugation at 2000 g at +4C for 15 mn.
Pl asma sanpl es were assayed for active drug related material with a

bi oassay, base [Nl | o ested 0 iy
ET-1 on r ecom?ﬁ%&%bdrfggggggﬁgmﬁy gﬁgkﬁ‘g i_otrgffnp gg{%sgng&éggggléos&ms by
conpar i sogompoandaldf fsratunlanIDwnveaetioh dvith of cafessoiidial fualctivnadizedspi ked

wi th known_ concentrations of the test conpounds. Sel ected findings are
summar i sedlqohol,Heithdophiierideps @ rezgenis in thearesenempeiindrase saxehndd ePeak

Conce LBt e ST A AP AP SO0
10" 00052 - Zh S0P *Khil., 4098, 136¢591). The functional groups comprised in the

alcohol moiety can be further transformed in a manner known per se.

The employed starting materials, insofar as they are not known or their
15 preparation is described hereinafter, can be prepared in analogy to known
processes or processes described below in the examples and summarised in

scheme 2.

The central intermediate of general formula (II) can be synthesised from
4-[4,6-dichloro-5-(2-methoxyphenoxy)-pyrimidin-2-yl]-pyridine-1-oxide
20 (described in EP 0 799 209) - according to scheme 2 - on reaction with an
appropriate sulfonamide of general formula (VI) in a suited solvent such as
DMSO or DMF at room temperature or at elevated temperature and in the
presence of a suited base such as potassium carbonate, to give the chloro

derivatives of general formula (VII).

25

Scheme 2



> 10'00042 > 1'500 >_10' 000 9 July 2003 WO 001 42035 PCT/ EPO0O/ 00103 - 24
On the basis of their capability of inhibiting endogenous EHungMvi@b3

bi ndi ng, the conpounds of fornula (1) can be used as nedi canents for_the

t r eat menYQPUO%/r der s which are associated with abnormal V&3EIPYPOPHne and
endot hel i al dysfunction. 5 Therefore, ;Qs_application figld of the
conpounds of formula (1) could be heart 'Tailure (acute and chronic),
system ¢ and pul nonary hypertension, acute ischaenc ngmnary syndr one,

angi na pectoris, renal failure (nﬁhte agd ghronic), grga transpl.ant (e.qg.
l'iver, heart, kidney), cyclgsgporin nephﬁg?oxicity, VhsosPlstic df sease
"(subar achnoi d haenor r hBgeXpUt gl SB) 10 AaentyHs hagi ¢ and - h@e

R
stroke, Raynaud syndrofe)_ lpertphgral arMiery occlusivedis ase vention
of restenosis af|er enlN” orClbaltToon angi opl asty, 8y K eeFnul tiple
organ failure asnt occurring in intensive car thna,vf ronic
obstructive puPmbnary di sease, gastric and duo 4l cus, liver cirrhosis,
pancreatitis (acute and chronic), inflammatory 15 bowel djsease, fibrosis,
at heriosclerosis, obesity, glaucoma, prostatic adenons, graine, erectile

dysfunction, adjunct to cancer therapy as well|l as other disorders
associated with endothelia activities. The conpounds of fprnula (1) can

al so be adm nistered in conbination 20 with anti hypertensive drugs,
antiarrhythmcs, anti angina, antithronbotic and lipid | owering agents as
wel | as antioxidants. It wll be appreciated that the conmpounds of general
formula (1) i his inventjon y be.derivatised. at, functional, groups to
provi de prodr36£9§oﬂﬂ¥$V8§PV%§u Ramgeecan §5H§ﬂ5%i%baWB?§F6ﬁhg%&? to the
parent c B ) : 0|
physio|oggﬁgfpgﬁgégé%?ggFgggﬁgaﬁgﬁaﬁﬁFﬁ%§P?§ﬁ%%E#l§°§§%%#Q§é¥?§§?P5%s, such
as acetox(Viletay becfirther traneforsyal byltrestraes) withwerethhkolltogriboan! oxymet hyl
esters, |ower al koxycarbonyl oxyethyl esters, cycloal kyl oxycar bonyl oxynet hyl
esters, 3mteymegdiateyefdermaiabiyl oxyet hyl esters, |ower al kyl carbonyl met hyi
esters, |ower alkylcarbonylethyl esters, benzoyl nethyl esters, benzoyl ethyl
esters, hydr ox¥hewentrdldiptennbédiage wé geperasfoemsila (E#) carybé prnepared from

N s o L . b TR
5- et hyl 'gzil%;éh?f%ﬁ’i%]tpdd}i@idn% %(J:c%&ﬁﬁ%é? Egﬁéﬁme %t-WYé?:tt |y Ei;f.gf%?g#ide

nmet hyl t hi one esters, pival oyl ox esters and the T erabl e
prodr ug eshémnh exidiZing peatpé.g. hydesidx pefdtide, dsdrehgneous acid solution,

2, 2-di et hyl - propi onyl oxy-net hyl esters, 1-ethox carbon;lpxy-eth | 5
esters, 1e-gyélsoﬂgawp aeid sddubiony inthe aregencesefalisto 40 are)Inirgp(ilsaliser s,

3, 3di met hy| - 2- 0x0- el S 2 PX0. ~2- | - | . r

2l et nyl - Psea g b} ¥bofe borde PRl SRRbeR B I 8 hEbupoynd of

5- net hy! - fraxetal W31 TR boﬁgwhmtéaﬂ beFhether cbAvetsadnblatconppaimt ebl e
prodrugs of 4-(-4-nmethoxy-5-( ) ) )

net hoxy- pfranaxda) dE) 05 treatmenpwithiianeapersigrhovipgandbiloggnatingiagent gugh 10
pyri dine- 2- x¥l4,C agi~g.i ncl ud : [ 4- prt hoxy.- 5- (25 met hgxy-phenoxy) - 6- (5
et by By £ OGS L oS0 nsyShytion ol BRoSyiapiadmescty SRBERY | o act o
lacet oxy- I : :

4-[4-neth§§€¥%¥? -né?ﬁS%?PshghggySf¥¥fg¢ﬁgfﬂvwgyridine-2-su|fony|anino)-pyr
i mdin-2-yl]-pyridine-2-carboxylic acid 2,2di met hyl - propi onyl oxynet hyl
ester, 4-[4-nethoxy-5-(2-nethoxy-phenoxy)-6-(5 15

met hyl - pyri di ne- 2- sul fonyl am no) - pyri m di n-2-yl ) -pyridi ne-2-carboxylic acid
1 ethoxycarbongﬁéﬁ¥ﬁéé¥yl ester,

4-[ 4- met hoxy- 5- ( 2- met hoxy- phenoxy) - 6- ( 5net hyl - pyri di ne- 2- sul f onyl am no) - pyr
i mdin-2-yl]-pyridine-2-carboxylic acid 1lcycl ohexyl oxycarbonyl oxy- et hyl
ester,

4-[ 4- met hoxy- 5- ( 2- met hoxy- phenoxy) - 6( 5- net hyl - pyri di ne- 2- sul f onyl am no) - pyr
i mdin-2-yl]-pyridine-2-carboxylic acid 20 2-oxo-propyl ester,

4- [ 4- met hoxy- 5- ( 2- met hoxy- phenoxy) - 6- (5- net hyl - pyri di ne

2-sul fanyl am no) - pyri m di n-2-yl ] -pyridi ne-2-carboxylic acid

3, 3-di net hyl - 2oxo- butyl ester,

4-[ 4- met hoxy- 5- ( 2- met hoxy- phenoxy) - 6- ( 5- met hyl - pyri di ne- 2sul f onyl am no) - pyr
i mdin-2-yl]-pyridine-2-carboxylic acid 2-oxo-2-phenyl -ethyl ester,

4-[ 4- met hoxy- 5- ( 2- met hoxy- phenoxy) - 6- (5- et hyl - pyri di ne-2 25 i

sul fonyl am no) - pyri m di n-2-yl]-pyridi ne-2-carboxylic acid 4-nethyl-2-o0xo
pentyl ester,

4-[ 4- met hoxy- 5- ( 2- met hoxy- phenoxy) - 6- ('5- et hyl - pyri di ne- 2sul f onyl am no) - pyr
i mdin-2-yl]-pyridine-2-carboxylic acid 3-hydroxy-2-oxopropyl ester,



WO 001 42035 PCT/ EPOOI 00103 -26 Additionally, any physiologically acceptable
equi val ents of the conpounds of general fornmula (1), simlar Solulyhz003

nmet abol i cal | ile esters, which are capabl e of producin t
conpounds&gf%/dk@gr al formula (I) in vivo, are within the S%g:g&:‘?’g&ﬁlglﬁ?s
invention. 5 As nentioned earlier, medid@rents containing a conpound of
formula (1) are also an object of the present invention, ag/is a process
for the manufacture of ch nmegrctanents, which pragess cofprises bringing
one or nore conpounds df fgrnula (1) and, if desitled, pnelor nore other 10

therapeutically valu es into a galeMc a tration form
The pharmaceutical cdhpaoditi y be adm pist ef edlqr al for exanple in
the formof ta -~ CoAt okt Akt et sTdragefs, Spar & or ¥bft gel ati ne

capsul es, solu
carried out rect

, emul sions or suspensipnss) Adm ni stration can al so be
ly, for exanple using supppsitories; locally or
percutaneously, 15 for exanple using oint . Crewis, gels or solutions;
or parenterally, e.g. intravenously, intrdﬂusdﬁharly, subcut aneousl y,
intrathecally or transdermally, using for exanple injjectable solutions.
Furthernore, adm nistration can be carried out sublifgually or as

opt hal nol ogi cal preparations or as an aerosol, for exanplg/in the formof a
spray. 20 For the preparation of tablets, coated hbl ets, dragees or hard
gel ati ne capsul es the conpounds of QhéJpresent k ni-Pap gy be adm xed

wi th pharmaceutically inert, inor aﬂ$€NQr or ganijc exci pi
suitabl e excipients for tablets, dragees o i
| act ose, mmize starch or derjvativgs thereof,
thereof. 25 Suitable excipients for use wiNk=
for exanple vegetable oils, waxes, fats, seni-solid or liquid polyols etc.
according to the nature of the active ingrgd ents i& may however be the
case that no excipient is needed at all for soft g€latine capsules. For the
preparation of solutions and syrups, excipients which may be 30 used

i nclude for exanple water, polyols, saccharose, invert sugar and gl ucose.

9 July 2003 WO 001 42035 PCTI EPOOI 00103 -27 For_ injectabl e sol utions,

exci pi ents whi dhedasteseciddissul fanamidesof gererglifermul 2 fVDaresitdies alpradiol s,
gl ycerine, and vegetable oils. For suppositories,,and local .qr r cut aneous
Soo +cat; dmoven pie MbetatRerprraged R B0HahREr ARaldRRRs 4 SRiaHEishBR ol “or

har dened gjrbgedyds @hd/dftsn be A v FrofPldrilesonditly nterR@bdtPderivativéin

phar maceuti cal conpositions may al so contain preserving agents)

sol ubi | i siangplegietd 8 krnvab irédction seqeerice, comgirising oxddation vathuChilhian s,

sweet eners, .¢ol orants, odorants, salfts patrion ; osnotic

for the var
pressure, ICAAREOH e I%g%m‘sa%ﬁﬂ&ﬁ?é)ﬁﬁ?médﬁ&oﬁﬁ Bhed earlier,

t hey may i . i-cal qlt is a
prerequis?%Zﬁ?ﬁgﬁag¥€sgg?ﬁﬁé%?gﬁggégﬂﬁghf g}%%ﬁﬁ?gg?ﬂ%ﬁyg?ﬁpﬁéngreparations
ar e non-t Ghonhiabf ageveous anmbhiuhSkydrxide totla sulforiamilesaThen is a
preferred formof use. Mbst preferred faormof_use is qral adm nistrgtion.
The dolhgeoTraspaRAie soriume oF pepasrum ity eanrke gbtainedan HaatmeRrt #EY i n
effective nt ur.e i i i } di ent)

t he age aﬁgﬁ?ﬁ O?r cﬁ’lg(rggigr]elﬁ? %Mc}gdg ﬁé a§a?ﬁé%oﬁ)qgaﬁ§pﬁﬁd§1 O%Hgﬁéf@%%%gt ion. In
general , dosages of about 0.01-10 ng/ kg body wei ght per day cone into
consideration. 20 The follow ng Exanples shall illustrate preferred

enbodi ments of the present invention but are not intended to limt the
scope of the i nvéthe oemponndsef fomuls A mith Xus edH:- icendvaprepBed 85gni f i es
di met hyl s oxi de, .signifi.es dijyethyl formam de, THF signifies
tetrahydrg¥ P&ﬁ?qgéﬁgnﬂﬁﬂﬁiggugPﬁ " acetate, TLC signifies thin layer
chromat ography, RT signifies room25 tenperature, HPLC signifies high
perforhance |iquid chronmatography, |SP signifies lon Spray Mass
Spectronetry - positive node, ISN signifies lon Spray Mass Spectronetry -
negati ve node, $dhegnedi fies El ectron I npact Mass Spectronmetry, np signifies
melting point and Msignifies nolecular mass. 30 Example 1

5. Exanpl es of
| gapsul es i ncl ude
talc or stearic acid or salts
oft gel ati ne capsul es incl ude




9 July 2003 WD 00/ 42035 -28 PCT/EPO0/ 00103 a) 1.46 g of

5-nmet hyl - pyridi ne-2-sul fonic acid [2-(3-benzyl oxy-phenyl)-6 g July 2003

met hoxy- 5- (2- net hoxy- phenoxy) - pyri m di n-4-yl ] -am de were di v i

di oxane (‘!§ 044393By gentle warmi ng than ethanol (50 m) was Pﬁg‘ld’c?g’gm'?omed
by cycl ohexadi ene (6 g) and pal | adium_gg_charcoal, 10% (1.46 g). The
solution S was refluxed for 20 h, the catalyst renoved by filtration and
the solution concentrated on a rotary evaporator. The ygllow cgystalline

solid that precipifatgd was | ect egs” washed with ethpr and dfied in a
vacuumto give the deésired 5- rretr(l)yl - pyri di ne- 2-sul f oy S
T2-(3-hydroxy- phanyl- 6net ~(-mat hoxy- phenoxy) { m'd yl]-am de
as off white c Al s.NH0 | 'SP rrass t rume N €495 .72 Hca¥Cul ated for

C2;: HzZ, N, C6S, : ) Nﬁltiﬁg z ' ation of the starting
material: b) To & sof kion of 137 g of 3-hydroxybenzam de and 25.6 of
benzyl brom de iﬁzacgtone (400 nl) were added 25565 g of'potassiun1carbonate
at RT. 15 The m xture was then refluxed for 6 h afte ﬁ%ich time the
reacti on was conpl eted according to TLC anal ysis ( Clz/ MeCH: 20/1). The
reaction m xture was congqcto RT and partitioned between Et OAc and water,
the organic |layer was sepasated, dried over sodi um sul phate and
concentrated in vacuo. fThe df¥stalliCh

n- hexane (200 m ), 20 the "
dried in a vacuumto give
solid, np 136-140 C
3- benzyl oxybenzam de g
triethyl oxoniumfluo re added dropw se on ice
cooling. The reaction m xture was then stirred further 20 h at RT until
conpl etion of reactionPaccording to TLC anal ysi sR(CHZCl z/ MeOH: 15/ 1). The
solid which had forned was filldered of f, washed with et¥er to give the
desired ethyl m benzyl oxybenzi m date tetrafl uoroborate as white crystals,
np 152-154 C, which was used without 30 further purification in the next

st ep. 9 July 2003 WD 001 42035 PCT/ EPOOI 00103 -29 d) A suspension of 8.57
g of ethyl m bargitdory b6 Behethe Bt ehé E}éﬁﬂay@hqty?fsé scédingribnmlin(ahamggd_) was
cooled to -70C and then treated with liquid ammonia (100 m). The cooling
bath was teesiablished proeedures of pyrimiding synthesised’biscosprisesnt i | t he
reacti on was conplete (TLC analysis). The 5 solvent was renoved in vacuo to
give the @d®sir Réaatiigappropnibtely pirvtlcte] defuradtioneilrkdiaiezaasidinedvs e solid,
np 125-127 C, that S essentiallg pure and used wi thout further |
purification i BeR¢idl fesnula 69, astheirangrgsmigisalis ksuch as bromide, chloride

2- met hoxyphen I r d Iy | Se 3 LRl ] an

A gon at myephort aRARLap A RS pis 5 GICPRY GEueeyT L HBERRRNGD, T,
at 5C. Stirringnalesateory tHe@ithydesx 3 ritnidihes of péneral €6rraud® (MI)pf

m benzyl oxy- benzam dine tetrafl uoroborate in nethanol (50 m) were added

i t hi 5 pkyut } (JE : 0 h at
RT. The sl benComer T ahmgan CrcHo A6 vhipe p1E e o AL v R oen

wat er 1and Et OAasECH, Bmlidﬁsomzeomim agitbue giath, spticaallygdndhbe ed
dropwi se with conc. HO_ the precipitate filtered off under suction, washed
wi th water andPaesenge 9fder appreRmaatepasesiich astraghhylaminecl givg

2- (3- benzyl oxy-phenyl )i- 5-( 2- nethoxy- ph -pyri i di ne- 4, 6-di ol ff
ani te S0l a0, mEoABathgE &T EEn PR P BRI A "Ubt & ned by washing the Bt O

phase wt

Pin% Further transformations in analogy to the synthetic steps outlined in

scheme 2 to give compounds of general formula (Id).

15

Compounds of general formula (Id) where R’ equals R* or heterocyclyl
can be derived from the corresponding cyano derivatives of general formula

(XII) (R’ = -CN) by functional group conversions as described in part a).



20 HCl, drying of the organic |ayer over Na2S0O, and subsequent renoval of
t he sol vent under vacuo. f) To a suspension of 4.16 g of 9 July 2003
2- (3-ben spbenyl ) -5-(2-net hoxy phenoxy)-pyri m di ne-4, §-di OC13
(18. 2 mw\/’\g’?’éz"g’gded at RT 4.58 g of 25 PQl's fol | owed by s Btdonbdiod
N- et hyl di i sopropyl am ne and 3.31 g of t®raetyl ammoni um chloride. The

1 Xt th heat t fl f h., The,d -.b M Xt
Cool o to R,  COUNSTGIF Sariaral Iarrilat ) YPETF B RaPalo T or CRNPE | ayer vas
washed W b MAER Frorh cB Rl 6F g“é?é&%knﬁfilg éﬁgivﬁ‘ﬂel‘évﬁ’(e RLY-HBg sol vent

was renoved in vacuo) the residue was app 0O to a short silica gel
col um ( Aal¢ylg}ioniwithewimeespandihgleftinciiondlizest aliyl hilidbs ipahe fpresenfceadt | ons

o o Sy B E: S oo S SR Bk or Dol aP 00 YO

phenyl }-4_6-di -{ 2- met hoxy- phenoxy) -pyrim dine as a |ight-brown
crysta%l iﬁcgoxgoﬁ%mﬁr%éﬁe(ﬂ_ 132C. g) 4,53 g of

2-(3- benzyl oxy~phenyl )= 4. 6-di chl or o- 5- ( 2- net hexy- ph S pyrin di d
4.2°g of b met TPEVPPR) ErOE TsRBTAe SorBe sy P o thranatippies "o o
descri bedg; ' | ths o . 2223- 2228
wore. di sl u e RSP IR By Sl R RS Se s ele® P12 b At

vashed w oh vatsh o UGB LR e B Bt o SRt B

vacuo. The sol gdpsSiFicdeennas triturated wwth ether and filtered off by
suction to give g-nethyl-pyridine-2-su|fonic acid

[ 2- (3-Bengzy| oxy- =6z )1.9- ) 2 . )

et horS. phibhox i i UbipedtPol Plotierlicyl - ps B - it hydroxydoyer alloyl by

180C. 15 h) ToradeetisH mdth af rddulh@agat sithi ds San HdrohilyHridy i@ thdded 2. 35
g of 5-methyl-pyridine-2-sulfonic acrd o i

[ 2- (3- benzyl ox presmeglcalagusk ichlaside ¢rhithinex glysninivry hydsideni di n- 4-yl ] - ami de
at RT and the m xture was then refluxed for 20 h until conpletion of the
reacti on (icorChrbgxy-dowkt atlgll yas RY - imtedinioxtarrdkylrarbdeoypdeweadaliyl col d
1IN HCL and the _product extracted into 20 EtOAc, The qrganic layer was dried
over Na2S0q and®¥t9oalPimg, wih 2 Spbydtnted %Wo@ndrﬁéusf@?liceupém&mégﬁﬁ%

triturgted wt r j ed off by suction to
5- met hlél -pyri di@ﬁlgi-:l%%s])u??%néljct?gd [ 2- (3-benzyl oxy- phenyl ) - 6- net hoxy-5- (2

nmet hoxy- phenoxy) - pyrim di n-4-yl]-am de as off white crystals, np 180-183C
25 Exanple 2 0.41 g of 5-nethyl-pyridine-2-sulfonic acid

[ 2- (3- hydroxy-phenyl)-6 . . 20 »

met hoxy- 5- ( 2- m&eaBRYUpGS MRy R 5yrY-B and Byt Joveer alkanpybare prefared frame 1,
were di ssel v i - (30 r a treate Lt h H .06 a H
suspensi o%yid%g}éy lfg,f% (é)r' ?gcqe{ 68(% i%%qrr%ipgon\r%ég ﬁ%%&s‘ c(s%t%ﬁ’?vgﬁ:%fao?oq%%ﬁmgt

RT, 30 treahgentls@ihas BOPF OCEY. g of nmethyl chloroacetate and was stirred
at RT for 20 h-until the reaction was conpl eted according to TLC anal ysi s

9 Jul y52003 WO 90 B4 0 6]@%’() - 54 ; e mxture
was pazrqtzi ti oneﬁ%‘létéﬁgﬁs bri ngﬁagng C%lclzmg%%a( or ggnﬁﬁpg)?g?pé/gésa g?%gd over
NaZSO, andhytdrexsoe\uening ea®Rid aind arpallylisbeganstsiotudksmarboifl ddoxdes
silica gel chromatography colum (eluted with

Alternatively, residue —Y-R” may already be implemented per se or in

protected form in formula (X).

25 Preparation of the starting materials:

The required functionalized benzamidine salts of general formula (X),
with the incorporated hydroxyl or amino substituents - as R? - suitably
protected as benzyl or allyl or t-butoxyarbonyl or benzyloxycarbonyl, can be

obtained:



MeZCh/ Et QAc: 7/1). Conmbination of the purified fractions and evacuation in
5 vacuo afforded 9 July 2003

{3-[ 4- met hoxy-5-(2- met hoxy- phenoxy) - 6- ( 5- net hyl - pyri di ne-2 f 1L,NO) - py
rimdin- 2W9|°i{’:‘7rﬂ§ noxy}-acetic acid nethyl ester as a |ight §°§é’(‘?‘g’¥9°m
crystalline solid. ISP nmass spectrum -mhe 567.2 (NI +1 cal cul ated for

Cz, Hz6N, CeS: 567). Exanmple 3 10 In anal ogf/ to example 2, from

5- met hyl - Y r i dF Franthe gprrespendisgdknowp arylcarboxamides, in analogy to a

hydr oxy- phenyl ) - - 2 t hoxy- OXY=- RYT i 47 i am de and
et hyl chl or oac)é'tegﬁ‘ g?gg%gbe\%{aéy %QF%%’WW’E )th%" ﬁ,qe';}'gdﬂébh),

{ 3- [ 4- net hoxy- &orhgriebighsxtiBBRO®IN friéts]oRidivim BMiroBoredosHlé @Rl am no) - py
ri mdin-2-yl]-phenoxy}-acetic acid ethyl ester as a white solid. |SP nass
spectrum m e &8responding behzinhidiates fluerad®raretsatopsdsabseqErnhpeectipn n

anal ogy to exanple 2, from/b5-nethyl-pyridine-2-sulfonic aci 2-(3
nydr sy pheny | 8L Ra EHEE O AEPRBH P HMBR 9 UTE RFRAEAEPES S5 de and

20 2-chl oroace i i
20, oht or oacekai ot 408 GldlcHEFformula 0O

6- ( 5- met hyl\- pysi di ney2:.5ul fonyl am ng) spyri mydi n-2-vyl |- phenqxy, - acet.gnj de as
a white séf)i d. FF@B %’f’&’gg&g%@&%{ﬁ?f‘lqﬁé b&y@el%{%ﬁr E%ﬂckm%at[oetgme%%ernzmn aie
Cz6H25NSO-S:  ShglogeRRidesHPSEbseqhn £ Bdla@hent Gy BheARIforfia fof @fhpounds of

5-nmet hyl - pyri di ne-2-sul fonic acid [2-(3

hydr oxy- pheny| foréaultat(Kd g hal¢gemde salky {ghleniadeydr pyomida)i n- 4-yl | - ani de and
2-chl oro- N, N-di nret hyl acet am de t here was obtai ned 2-{3-[ 4-net hoxy-5-(2

met hoxy phenoxy) - 6- (5- net hyl - pyri di ne- 2- sul f onyl am no) - pyri m di n- 2-yl ] 9
July 2003 WD 0014203S PCT/ EP00100103 -32 phenoxy}-N, N-di met hyl - acet am de as

a white solid. Th@@n%?%’éor?ﬁa%gi‘vgﬁ%f t!%ecgfﬁﬁod‘nd%ﬂf&%@‘é' @) 66 eh@bthelin

CZ8H29NSO, S: 580) . np

[ 3- [ 4- met heveptérs(chmipd Hempnpirabek yping (e test rbepdiredi describel lrgimatero) - py
rimdin-2-yl]-phenoxy}-acetic acid nmethyl ester, product of exanple 2,

di ssolved in MeOH (30nl) were treated at RT with 1IN NaOH (0.9 m) and the
solution was stirred for 1 h until the transformation was conpl ete
accordingyt o T ARGLY BF SnQ5tHet hiFhiAE to Pecbmbitlh ﬁ&%tahoﬁq‘”‘rléégg%‘aré"’as 10
partiti onedDelt Wee crzZ, £ 0l Jd IV ET —Was er
Na2S0, 15and t heegplesead in BmouRyihis-wdedted ifibectr @dlglue upon triturating with
et her provided the desired

[ 3- [ 4- met hoxy- A (IINTELIEY IHRERAN EP; tecdROAY bP)! icxﬂéﬂ‘gia?c‘e%‘ﬂi\ Ty E1BREAO) - PY
rimdin-2-yl]-phenoxy}-acetic acid as"a white solid. SN nmass spectrum nie
551 (M1 ¢l Adazhedy £9r YaagHARumRishi 5hd )C. My &raip) BBRC A86p1265-1272)

{3-(4-nmet hoxy- 5- (2- et hoxy- phenoxy) - 6- ( 5- ngt hyl - pyrj di ne-2sul f pnyl am no) - py
rimdin-22 ]Qx@{éﬁ?@}‘-@’@e@;@?%@irﬁsﬂ’éﬁmIcgﬁsstyéF‘?mpr ?Vlb"\“s'é&éﬁ%‘?cg 2, were
di ssol ved i i H . o) ' and
subs equentl#lé;}ec;tl Fg}g"gg{ V\na%?’ %%e%ggép%g%t%fgkgdfg@%n%d g@'z’ %Qﬂﬁ%’gm The
reacti zn @) B0chotas afterithednfictich, f@sudpdndedint Mrigbiufibr (5 wMs p& Ti4)d

mat eri al was consunmed according to TLC anal ysis (CHZCl z/ Et OAc: 3/1). The

mi xt ur e wasMoMaGh)iandbagaia ceadrifuged. Aften 2 fadtheraredswpensiomrardor gani ¢

| drj 2S d th in 2 T

oot due. adbhlzifhetEn B R HEysBEn It b RROaE 2 Rhe cBrir ne RS fod e
Me2Cl r/ Et @iged 8¢ L120°C0MHO@dlistisRiteb iR e RiheA kBE SuspehbionsinAtis Bypebaiicon in

vacuo afforded 5-nethyl-pyridine-2-sulfonic acid
[ 2- [ 3- ( 2- topdferpixdune xy/hEeed | At 6 avt peatedFrézavdrpimg/thavengayclovhé ni di n- 4
-yl]-apgide as a whi.te solid, ISP nass ectr e 539.3 (M1 cyl.at ed
o) B epeisigads hogpeenised ad sonativere s avads b EpBULED AR ARet
- 33Exanpl . -« s =DM Lfi G- L a6l
(2 (5 Eg d%é‘%é’gﬂgﬁgﬁ)%s Buffet (78 nBM pHl 79; 255MM ME812958 mM sucrose) 1

ml aliquots (protein content about 3.5 mg/ml) are stored at —85°C.

For the binding assay, the freeze-dried membrane preparations are
thawed and, after centrifugation at 20°C and 25000 g for 10 minutes, re-
30 suspended in assay buffer (50 mM Tris buffer, pH 7.4, containing 25 mM
MnCl,, 1 mM EDTA and 0.5% bovine serum albumin). 100 pl of this



met hoxy- 5- ( 2- met hoxy- phenoxy) - pyri m di n-4-yl ] -ami de, product of exanple 1,
di ssolved in acetontrile (3 mM) was treated at RT subsequentl yg%|§,lgog§. 8 ny
of 5 n-ethyl diisopropylam ne, 53 ng of

benzotri a‘gélo%i-o?/?oxyt ris-(di nmethyl am no) phosphoni um hexaf | Bg%%ﬁoolg% ':'alt e and
, 0.5 h later, with 72 ng of acetic aeid- The m xture was stirred for 12 h,

partitioned hetween water and Et OAc,_ The organic | ayer was_dr.ied over
Naz SO, anawflﬁér% SHSPEDFIORSORERINING 40 M8 ofmrote s incibated with 3&’ Wl

silica gebsgchr raphy~ col u t 6. 10 Me2Cl &/ E n 8L .
Conbi nat s oA ERAES (AR 2200 RN i et S el LARN00FOm e
aceti ¢ acfiflaBcdriterifdtiony 26 phB-d1Rl _MOG?I Bhassnsybuffet eoRBiiig varying _
pyridine-2-sul fonyl am no) - pyri m di n-2-yl ) -phenyl ester as a white solid.
| SP mass epmentrationd &f t8S7campdvieid . CBlher irl cabadiioinoirs (@2 6168, MR IS2093 TYr: 215

Exanpl A sol ui i : f 5- hyl.-.t hi | e-2-sul fgni [
[ 2??2 g ghg rs or 8% Ex(j) for QAI hc?ur%.S'l‘%eosepSargggn %of ﬁt'eeI 2%8 n?embf'gne- ound ! d

L}
benzyl oxy- n = Bz - - P : i, igh dj SRV ~Ery|
i seol ved Se ptpds G by ARESANL oBRPA RN BEE M THOADNBIA, o
m of a lattswityof compbundbf formuliiZDideterménad i ghissielsti brocediredtigivead at
OC for 0.5 h 20 unti]l the starting material was consuned according to TLC
anal ysi s invEzblezl esthe 1C4/ 5. astihe gongentratiopolnddli whighds reewirgddeed on i ce,
t he produgt,. .ext t into. Cl 2 the: ani ayer dried over Na2S0, and
t he sol velrﬂhlgén%%d)??he\*}é%(iﬂ%/‘%‘ﬂéngé’gi ﬁ{]gnag%e\l;\ﬁ%hed wi th ether/hexane to
gi ve 5net hyl -t hi azol e-2-sul fonic acid
[2-(3—lﬂydroxy- 3 - 6- met hoxy- 5- (2- met hoxy 25
phenoxy)-pyrimdin-4-yl)-am de as an off white crystalline sqglid SN_mass
spect rum cafnpotd- |1 (ML calcul ated forg C22HEN, 0692: 49D). Prleparation of
t he startgmaﬁﬁri ald p)22. p32f of @-nptﬂﬁ'l bn84t Hi a3®| | ddBe-|2-Ghi pndb
(prepar Lon criibhed jn. llebigg Ann | Chem) 1985) 58:64) re_dissolved
in 36~1 € HCL bQ )% coghed<«t 2060 dnd ub 4477 dugh
the sol u ??r’JP ?%rmo.'sdr?lm e "§9@~ uT\g/bzoﬁe?bwa‘O%?420 5 \3%25% Tg%d‘oggdbs
keeping its tenperature bel ow -20C. Ether (400 mlL cooled to -15C) was then
added and after stirring for 5 mnutes the |ayers were separated. The

organi c | gyer yasibiti6s o énibiHelin BIHdHNBHh réinBinaiHuidi WKL H@piirsoved

warmng sTowWy to ) e solvent was renopved In vacuo to give
5- Met hyl -t hi azekxpredséd CHMcellsici d ami de as an off white solid. El nass

spectrum me 178 (1~ calculated for C H6NZO2Sz. 178). The correspondi ng

pot assi um sal t Catiscwiterar €HO e6lle,t epredbingnpebothebianitr naﬁfmrltwa trBceptor
. potassiumt-butylate in MeOH 10 c) In analogy to exanple Ig), from
5- net Byl - 8¢ gZowva-n Minimal EssentinlAlpha phedivsn (faibeg Lakegatones, Paisley,

or oauct oS and] Suppleronell WS Gl AN aEORRYR R R STl i

[ 2- (13- bengyhany 100 @Dof ealtilfinCard (30 TRYR LY BRRRSHycRY. | M di n-4-yl | -am de
as an off white solid. I SN mass spectrum me 15°593°(M 1 calculated for

C-H-CIN, 0552: g?egiiéqéﬁ @%ﬂ% ‘&ﬂﬂ&lﬁgﬁofeo aRUATREC ol afd) Feb BB 00600 1

5- et hyl -t hi azo c aci

[ 2- (3- benDil1B¥scolNEaKle) mediifth (DMEM Pedithiving- P heg/exlybovine serum albumin
pyrim di n-4-y|£-an‘i de with NaOCH3 in MeOH there was obtained 5-rretr¥I 20
t hi azci0e- 2ndulsomiMd Hepes. [Atesinarhatio 2phe #3f§) anntha presenqe2 ofetthaly
R S VAR ERACER TR AL S o S
extensively washed and finally solubilized in 1 % (w/v) SDS, 0.5 M NaOH and

100 mM EDTA. Each assay is performed three times in triplicates and non

specific binding is assessed in the presence of 100 nM unlabelled ET-1. Specific

25 binding is defined as the difference between total binding and non specific

binding. IC,, values are determined after logit/log transformation of the

binding data.
Table 2.



Exanple 10 25 In anal ogy to exanple 2, from 5-nethyl -thiazol e-2-sulfonic
acid [2-(3 hydroxy-phenyl )-6-methoxy-5-( 2-nmethoxy-phenoxy) - @yJuly™2003
SLP;I?},ZL]WbaOmﬂ&?’ product of exanple 9, and nethyl chl Oroaf@ltﬁo%/o“b‘ire was
(3- [ 4Met hoxy- 5- ( 2- net hoxy- phenoxy) - 6- ( 32get hyl - t hi azol e- 2- sul f onyl am no) pyr
i mdi n- 2yl -phenoxy]-agetic —este emJ d—-SN mcg
30 spect [ Gampoutndyl (M1 calcul at ¢d for] C-SHz~N-OBSs: 5|7 é 9 Jyly 2003
WO 00| 4233156,?4;%5530/1001032-355?61 | 4911 gkl pgédislly 2% ex Bpl e36, {bypd

saponi f i pat+en—ot—-3—f4-trethopy—5-{2

et hoxy- :)hm!o&ymw (§1mmt4_a31b-tI&imc?leiaiullfoonglmﬁ noYXOPY K 10 din1@-|yk 1D
phenoxy} aceli-c—ac et —elst er—lpr ad exampml-e 1n wi-t b1 N-daueous
NaOH in MeCH t here was obt ai ned {3- [4 et hoxy- 5- ( 2- net hoxy phenoxy) - 6 .
(5-net hyl -t hi azol e- 2-sul f onyl am no) - pyri m di n-2-yl ] - phenoxy}-acetic acid as
a white sdll.d. IhBibitmasofsyetnthelin-inflacsd foftvhdticmd tuislstbd ot aorta rings
CzaH ., NaGsS2: 557). |0 Exanple 12 In analogy to exanple 7, by reduction of
{3-[4- et hoxy- Riags MEith@¥ngth of 5 mm were cut out from the thorax aorta of adult
phenoxy) - 6- (5- et hyl -t hi azol e- 2- sul f onyl am no) - pyrim di n-2-yl] - phenoxy}
acetic aci lsrlm-motesmés Ther enidethebifune yeastemoved by lightlgBHdibdagithet her e was

[12 th( ned%ﬁ?‘_&g? i‘/l{%‘ %3 é]ﬁléﬁ}gzyvsagllg)rglegse atd37 °C in 10 ml of Krebs-Henseleit
met hoxy- SbRitfi HP&S‘lEBI%\'%Q&&ﬂE’ Bi %gﬁ%&g%&zﬁgﬁgg@@ﬂ ?f&é d- | SN

mass spectrum nie 54 (M1 calcu npl e
13 20 a) hsometahogt;retm}nagmﬁthe rings way theasyred eTheringearcegstnencerd tyalr ogen
transfer conditions of 5-hydroxynethyl XI‘I di ne-2-sul fonic acid

[ 2- ( 3benzPretoLpREmA %gGAﬁ‘”@FHBWb%ﬁ?sz% ﬂérklyumﬁewe;slyy estrompeund o - ani d
e wth cyg ﬁﬂﬁ‘é %Qk'x%g?atmzc} § gf gfpdgﬁlcfﬁ Wie acﬂl%de'l‘flae acc{b\;lf?y DEfhe test

5hydroxynet ne- Font ¢

[ 2-(3- mdrc@mpqﬁhﬂﬂw&ka@céﬁhh@@/bﬁtﬁg obgerved shift to the right of the dosage-
met hoxy- phenoxy) -pyrimdin-4-yl)-amde as a |light yellow solid. |SN nass

spect rum astiziooure(afiendothelun-dt wathe preence-of diffedest conoentratienneht i on of
th tart t 0Q/ 420 PCTI EPOQ100103 b) 5.1
0 or "5 nepEet Y This i Chothesaent Gorase F1bE A qEEEPrRUat et (h 00
ml of 1IN NpfdttedtdrmithelE s mgﬁoﬁﬂﬂdﬁf}felm ﬁr%ﬁe g@ése[r?cfel ARceth {HH 2.5 h.

The reaction m xture was c8ol ed RT, [tere The filtrate was
washed wi tabsgnGELf antaﬁgqlhbt)f\mthdahwzﬂ@;o vlaémjedemd:mgwheuenddthdnpl-lzl with 5
KHSCa, . NaCl was, agded and J;ﬁ dﬂ,ct was extracted into AcOEt. The organic
| ayer Was CORFRRFTEHORN 1equETedion & hallvgpyupbny eandvachiony vac~o to give the
desired 5-carboxypyridyl -2-sul fonam de as a white solid. I SN mass spectrum
me 201.1. (M 1 Bed eerrgspendiog mmgmms)a rr;_@scx)revétbe@@nuttmf the 2 02

f 5-carb dyl- 2- in THE ( dded,. 1. 49
3. ot oyl - 258 VOpPE e FaR kIR St A FOmPHAT Brderhayog ASi g o i
starting nefiewisg e4a §t16ﬁ'}§b&ﬁ9c%ea%%%&%"m fdr@a%ﬁai%{rﬁhfa%g% ezé@ﬁ?ff( od

30/ 1). The reaction solution was concentrated ir~ vacuo, the precipi
crystallimargselid triturated with ether, filtered off by

20 pA, = log(DR-1)-log(antagonist-concentration)
The EC,, of endothelin in the absence of test compounds is 0.3 nDl.

The pA, values obtained with compounds of formula (I) are given in the
following Table 3.



15 suction and dried in a vacuumto give 5-mnet hoxycarbocarbonyl pyri dyl -
sul fonam de as a crystalline off white solid. |ISN mass spectrlgmugm(g)g,ZlS 2
(Mlcm or C HINzO4S: 215). d) 0.4 g of

5-r net hoxyé%@glg%r bonyl pyri dyl - 2- sul fonani de in THF (20 i FCIGPOEIA % dded
dropwise to a slurry of LiAIH4 in a m xta3r-e THF/ ether (each 10 ml) at -10C.
The m xture wa irred 10 mnutes at RT, cooled to -5C. The reacti on was
t hen quenched :ng EtOAc (5 nm) followed by 10% aqueous citric acid
(20 mM). The product was_extracted into Et her _which was dried and gave
after evamympbend ¢f t hel sol vent 5-(hydr okynet hyl - pyri dyl|- 2- su] f onafr de.

| SN mass %pggl r,}iﬂé mk 18771 (M21 dal28ul pt 38 {oA2CqHIMZ03 D2 21855 It Sas
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2- ( 3- bgﬁ‘ %)‘Atz Vl é_-z B 8{%?2 %?M-ig% rr)lgl‘zh 13\8181?\[’ ﬂ%g/ 88@ ?rsi'%n

product of exanple If) there was obtalned 5- hydroxynethyl

pyridi ne-2-sulfonic acid [2-(3- benzyloxy phenyl ) - 6- chl or o- 5- ( 2- net hoxy 9
July 2003 MD_0PH2GR5cdhekies @f 6hd 8Rdethicliphareptor-antapohidta- 4-yl | - ani de as
an of f white anorphous solid. I SN nmass spectrum nmle 603 (M1 cal cul ated
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The correspondi ng potassium salt was
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exanple 1g)) fr
am de potassiu
di chl oro- 5- ( 2-
was 5 obtained {5

[ 2- (3- benzyl oxy
phenyl ) - 6-chl orjo

white solid. IS
C31H. ~~CI Ni 06S:

5- (1- hydr oxy- 1-
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5( 1- hydr oxy- 1- ngt hyl -
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2003 WO 00/ 42035 PC T/ EP0Q100103 -38 c) In 0
O%aft Xﬁh? E’eaﬁ%ﬁk’ént’% B)Sh) h%ﬂfe‘r%hélﬂl&é?ﬂéc acid
% hft nf7i¥'a9 Ya on atmn t1 ecrxme
oXy noxy - pyt pro “lthere
5-( 1- hydroxy-L netﬁ?grﬁﬂﬁyl yrldlné §¥2 doni ¢ a¢i d
- 5- (2-het hoxyt phenox W50y r i mi Ji n-4-yl - 1AM as an|off
P TTESS SpectT Ul M e 633. 1 (VFI carcurated for
633). 28) Anal pgous!  {iGkxanplle 1h), BIXOMht nent of
frethyl 10 ethyl)™ pyrlalne Z=surfoni ¢ aci d,
phenyl'lP 6- chi ¢r o- 5- 22°8R% hoxy 210°000
IM-Z-yl T-amd¢ W Th NaOCH3 T n [VEOH tThere was obt ar fed
&hy! ) - pyri di na-XB&l fonilc acid 210000
Fphenyl ) - 6net NeXy- 5- ( 2- netnoxy-pnenoxy) rimdin-44yl]-amd
e sol i3®. ISP fass spd@Un) me 629. 12MNFQ0Qal cul atled for
Y15
i 42 > 1500 > 10’000




Exanple 15 a) In analogy to exanple 9a), by benzyl ether cleavage of
5-isopropenyl pyridine-2-sulfonic acid 9 July 2003

[ 2- (3- benzyl oxy- phenyl ) - 6- met hoxy- 5- ( 2- met hox~-

phenoxy) -‘Bérqof#‘ﬁgn-4-yl]-am de with TiCh in CHzd 2 there wWASTEEHIYIHEY 5 20
i sopropenyl -pyridi ne-2-sul fonic acid [24(3-hydroxy-phenyl)-6-mnmethoxy-5-(2
nmet hoxy- phenox&) -315%” m,di n-4-yl]-anmde as a white solid. |ISN nmass spectrum
me 519.1 (M108dhehasivef their capalplitvielhiohibiting epdeganaus epdefhelipe

t ti 1 i : i 1 f - .
o o, Bidthe e AmobA s Bl ) S 1 wiek & medicaments for B8uct of
‘exanpl e lfeBimend o Hioedéts(wWhith) arvassé@htak 86t 9hnadn Al vab&aiae kv hnvas

then renoved in vacuo to give 5-isopropenyl pyridine-2-sulfonic acid am de
as a whi tendatheliahdysfungtionessential ly pure. El mass spectrum me 198 (1VI
cal culated for CgH ONzO S: 198). 9 July 2003 WD 00/42035 PCT/ EPOO/ 00103

-39 The corres’Dhafﬁfmga,nhéapgliumimlﬁgeld/@st}w@cﬂﬁ einds eNfdrteuku(l) epddilste on
treatment. with potassiumt-butyiate in MOH c? In anal ogy to exanple 1g),
from 5-i sheprupanyre fRqutaians chronid owisteratd and paingaapy tumsrtensien tacate

2- (3-benzyl pxy-phenyl ) -4, 6-di chl or 0-5-(2- et hox enoxy,) - pyri m,di ne,

pr oduct o%lscgﬁéﬁg‘f (éorl\éf]%‘),ry Fﬁ’ég‘é"%sa%’e?i&ﬁg@%ﬁ»§8é?g%éﬁme¥(ﬁ?g¥%F‘Hé- 2-sul fonic
acid chronic), organ transplant (e.g. liver, heart, kidney), cyclosporin .= _

[ 2- (3- benzyl oxy- phenyl ) - 6- chl or 0- 5- ( Znet hoxy- phenoxy) - pyri m di n-4-yl]-ami de
as an of f nephraioxioltydvas@pantis disgaee (subaracheoidiBadmtageabeubkbed f or

C3., H:, CIN-O-S: 613+). .10 d) Anal Qqgously to exanple 1h), by treatnent of
5. i sobpop ﬂ9m06§/}?‘1%? apd non-haemerrhagic stroke, Raynaud syndrome), perlpheras

27 (3" DenZVeay beANSRE disCaddl Pl Rertic 25 TR AN PRRBP WS Bhlpdly - Y1 ] - am de

w th Na here wa al ne I'SOpr opéenyl - pyri -sul fonic

acid [2- (3ngipladtoxsepiheshdck-ar-melthslsorpah daillre as that occurring in
met hoxy- phenoxy) - pyrim di n-4-yl]-amde as white solid. 1SN mass spectrum
m e 609. lixtensivesaze, atthand, shrazigiebsirvctizs: pudownarpdisgase, gastuiqanfal ogue

to exampl g 2: fromb5-i ropenyl -pyridi nes: 2- sutfoni,c,acid.[2

(3- hyar oxgu et IR SR ek R i e SR SpRPhie! RiliPmmatary ge,
produgs obow¥RaRease, Fibrabhk, athurioeitro¢igaskiate guméo@néozaﬁrdmﬁb Rdnoma,

[ 3-[4- (5i sopropenyl - pyri di ne-2-sul f onyl am no)™- 6- met hoxy- 5- 82- met hoxy- phenox
y) pyri nmi dimigpaiye] exsictihe dysfumctionc adinindt o bghcestherapy asrwelifaswthee sol i d.

| SN mass ectru m.e,604. M 1.cal cul ated for C~oH30N, GsS: 605). 25
Exanpl e 1§Psﬂﬁgﬂ§ Q?’?t?(gwéah%’bﬁiéth@ﬁnwt’é’éﬁﬁﬁi fication of

[ 3-[4- (5-isopropenyl pyri di ne-2-sul f onyl am no) - 6- net hoxy- 5- ( 2- net hoxy- phenox
y) - pyri m din-2-yl ] phenoxy}-acetic acid ethyl ester, product of exanple 16)

with 1IN aqueous 30 NaOH in MeOH there was obtai ned
[ 3-[ 4- (5-i sopr Ghergmpmuriddi afdeBnul O(1) chry a280Be WA(0ist203Dd i P CHNBRIXIOD103

-40 syl fonyl.am nQ) - 6- net hoxy- 5- ( 2- et hoxy- phenoxy) - pyri m di.n- 2-yl |- phenoxy}
acet; Q0acritaenBiaer iR edtge, anby BYCHARY PBB}H%@%Q&O@MM
cal cul ate : =N, ; = 8 In analogy to exanple 7,
by reduct Iggﬁngﬁilg‘#ﬁ?ﬁ - sé%rz%)ﬁ\éer%g?s- %ﬁs? I nae-t )
sul f onyl am no) - 6- met hoxy- 5- ( 2- net hoxy- phenoxy) - pyri m di n- 2-yl ] - phenoxy}
acetic acid ethyl ester, product of exanple 16, wi th NaBHa/ CaCh there was
obt ai ned 5-i so?ropenyl -pyridine-2-sulfonic acid l[2- [ 3-]( 2- hydrox¥; et.hoxy)
t will be appreciated that the compounds of general formula (I) in this
invention may be derivatised at functional groups to provide prodrug
25 derivatives which are capable of conversion back to the parent compounds in
vivo. Examples of such prodrugs include the physiologically acceptable and
metabolically labile ester derivatives, such as acetoxymethyl esters,
acetoxyethyl esters, lower alkylcarbonyloxymethyl esters, lower
alkoxycarbonyloxyethyl esters, cycloalkyloxyearbonyloxymethyl esters,
30 cycloalkyloxycarbonyloxyethyl esters, lower alkylcarbonylmethyl esters, lower
alkylcarbonylethyl esters, benzoylmethyl esters, benzoylethyl esters, hydroxy-

lower alkylcarbonylmethyl esters, hydroxy-lower alkylcarbonylethyl esters, 5-



10 phenyl ] - 6-nmet hoxy- 5- (2- net hoxy- phenoxy) -pyrim din-4-yl]-amde as a white
solid. ISN nmass spectrum me 563.2 (M1 calculated for C~~H, 9Nu@ 303563) .

Exanpl e 1&,0%/41'&5a suspension of 0.5 g of 5-nethyl-pyridi n%‘c%’/fwoyogm"c acid
[6 15

met hoxy- 5- ( 2- met hoxy- phenoxy) - 2- (1- oxy-y+i di n-4-yl)-pyrimdin-4-yl]-am de
in CH3CN (20 ded.at RT 1.26 mi tr | am ol | 0.9
BERE e e e R e LR T

cooled to n b b di (o] g@% The
organic | ae;E/e{elt-erléli/v{:}{tls?Q &g*s}h{é% V\ngcs:{e&\%v’lwt%ﬁ@h\/\%‘? %ﬁ{m%’%?gglsge\fg’r bﬁaag%?!oa tct Rgl organi c
sol vent wastei® antkther et \Rréfémblapoadrughestessadufor waanplei f-neetoay-athgl | i ca

gel chromat ogragg)%/ col lﬂrrﬂ (eluted with Mezd z/ MeOH; 95/5). Conbi nation of
the purif BEWTEr ackdispatbxharemgnyloxyonethylasters, drqthonreprbonyloxy-ethyl

5- met hyd - i.di me: ' j

[2-(2- ﬁya'%)é?éggr Ty %‘-%31&?%85‘%“%@8‘%899’-‘%?{@%%5?%%&f/z-‘ BISRERA SPE8% - 4-y1 1 - am
ide as a dimethyl-2-036/budyl éstBri|@ssxsRgsHeniNetiytestors, 4-¥thyP2-sal-pentst ed
for CzaHzoNsOsS= 505). Preparation of the starting material: b) A solution
of 30 g oesterp43dindireny-draxospropyhestess pnghemethyl-BymionilgBldioxaelt4- pyri di ne

(pr opar ai DUREDRL P JoT R aB L R igble Brodstgs o ol MO bREE R0hTred 9
Jul'y 2003 xﬂ@}ﬁ%@%x&r’ﬁ@(EPngﬁgﬁﬁidiﬂ?e-é-?ﬁl\{gx?}géxf{é{o%-g]}{irﬁhﬁn&??}}-' on

m xture was sl oW’y poured I nt ture o eac 00ni) under
vi gor ols  plyridinadi-cdrbexyplieatidi inahel evrd4 - éthexed -(2-inethos peptoamxiyd-65OAC

(11) and treated vvi(ii_h N aig(m HC (37.5.m). . faor 15 m nutes under_vigorous
stirring. YeRpEidpe ylamiae)-pyrimidiny 2ofi-ryyidnedesarhoxyhia a6 &d f oe

G- chl or o- 8 LBt By Bhe ROk Bt 5 PP EPRER S PELE AR, 4yt am e
f f V\k] . - g i A HR 0
ol Ut 1 on G 1. 85 0o soa um 1 VEGH (50, ?ﬁ‘%‘?ﬂ%@éﬁd g of 30 o

5- et hyl - gymedhylkepropienyloxymethylesten M- b-meshoxy-re@hmethortie pbeppxp)-6-45-oxy
idin-4-yl)- i m.di n-4-yl aqi d RT d th 1 Xt th f d

For' 20 et Rmshee RatnteHlnaip herPaRam RO PRt WS A e LT on

cold 1IN a%@ﬁ@k&%a‘#&x%ﬂﬁy%ﬂ?ﬂ%&@ﬂ?f-[@H&BS&?@-@%tﬁ%ﬁﬁheﬁbﬁyPBg51“i c layer

eras dried over Naz and the sol vent renoved in vacuo. The Trude product
was 15 cr ysetdiylimeidihe drsBfdQ@lAniEo)-pirii)idio2grllpyridine-2-carboxylic acid 1-

ﬁe?ﬁggil 50@0%?‘%%3%{?]‘8%1&3‘?%%%1%% fil#maethoryyd{ 2 methaxs phengiy)Bani de

as of f whigke t -__,mg’, _H®-; __._;,(,1\4'5__ [gé,qeiqf
C1l3H1, NSCES%%%% .ﬁfoﬁhgégxpsarrpl lggﬁgbégg}lg ofn ggﬁ%gp y %??gﬁ]ﬂe -sualcﬁ)ni C
aci g [ 26 ( 2(—615/(&;)00}1;1}51reistﬁrﬂ4445ah§3t}60xy-5-(.‘é-methoxlyiphenocicy)-6-(5-chnethy1-]Pyridine-l

net hoxy- 5-( 2- rnet hoxy- phenoxy) - pyr.i. m di n- 4- -am de, product o xa e
19, di gso|%§@f?whpaﬁ0§3ﬁmlﬁm%ylﬂmxdéae%caﬂcbowhﬁaszn% r(x@thﬁﬁ-;rp and
the soluti r u } | r.anst I QR

conpl ete f%gécc }8?‘%' %ig?&%ﬁjgg%ﬂél]g&&ﬁﬁgy &%138%)?@{%&53( ﬁﬁgjw gbno'e'd to
0C, the pludinytd@ehd)pRiinidinIPg1icpyadinld-2Rarlsetylit ¥@8 2t&:kd-ae.tlﬂ@lergf1fethwas hed

with water and dried in a high vacuumto provide the desire

4- [ 4- et hesyes 4¢ B-metirsyy e mosihoxy-pitenestyingt (Soxnetbyhpydding2ony| ami no) - pyr

i mding2-yllzpyridine-2carboxylic¢ aci.d. anjde as an of.f whit lid. |ISN

mss. < pec IR iRty T AP B er BRol fifdometRgbHot oo

2003 WO 0Q/eAdyBestRt - FHPXetBBA03 (A ATt RIRY-Phéhoxy)-6-(5-methyl-pyridine-2-
sulfonylamino)-pyrimidin-2-yl}-pyridine-2-carboxylic acid 3-hydroxy-2-oxo-

propyl ester, 4-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2-
sulfonylamino)-pyrimidin-2-yl]-pyridine-2-carboxylic acid 5-methyl-2-oxo-
30 [1,3}dioxol-4-ylmethyl ester, and the like; most preferable prodrug is 4-[4-
methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2-sulfonylamino)-
pyrimidin-2-yll-pyridine-2-carboxylic acid 1-acetoxy-ethyl ester.



1 g of 4-(4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2
sul f onyl am no) - pyri m di n-2-yl ~-pyridi ne-2-carboxylic acid am dejulypzaouct of

exanpl e o%gﬁ_?gol ved in a mxture of THF/ di oxane (40 mJ30, ?‘r)sp%ﬁ(ﬁoireat ed
5 at RTWI'[?‘I (40 mM) and th'e solution was refluxed tor 24 h,

further THF (12 m) and 3BMHA (12 m)-26as then added and t he sol ution was
heated to refl u rther .24 unt t he tr.ansfor conpl ete
according to Tiddi g‘ﬂ&%‘/‘% any-physielogically arceptakle gaui g“hf’r@?eed in vacuo
and the piLadiinddest AP it 1Al @) GieHeZ- to KR ﬂ%ﬂﬁmﬁzall ?ﬂ%ﬁll\é’%%téj{s' ed over

NazSCa, the ‘solvent 10 renpved I n Vacuo. The remalning crystalline Solid
was was hewhisht drestapablenfiprisd wdngtha parent tompoginde of general formula (I) in

4- [ 4- met hoxy- 5- ( 2: et hoxy- phengxy) - 6- ( 5- et hyl

pyri di ne- ‘QYQ»LFPPO‘HVE’S ithe scope Pﬂ%lélllsﬁnzewl]mpyrl di ne- 2-carboxylic acid as an
off white solid. ISN mass spectrum nmle 522 (M1 cal culated for C~~HZ, NSG,
S: 522%. 15 Exanpl e 22 220 ng of

Ul oyl am hoyA AR Aier, GG menE &X%ﬁ%é%‘c&%munaqﬁawua

exanpl e j . bsequent |
vat hrrp27 Z(ZB oféj%e%tg %gﬁ) ,e 1%@&%8%%* %(‘ é %%/1 %\%‘l&n%;ﬁ@%e%gl ne lFJ>) agg 186y
mg of 20 zlnennﬁactuaeof sﬁe}yhmdabamntgl,lw’ﬁi&nyﬁmmm}.ombmpb@mng‘mg one or

hexaf | uor ophosphate (BOP).. The m xture was stirred for 12 h at RT, then
partiti on@@%é‘?’%@@ﬁnééloéfmﬁlaeﬂ)ﬂad M%@@HW@PWQF@Tmr e separ at ed,

t he or,ga O~ and, t he [ &0 uo. The
osi al hsergﬁg@'? B SANRP shBETRs RO Rl R p BRI (R i
MezCl |/ MeOHc: 5 25 Conbi pation of the pyrifi edfractlon ?
evacuation in ampgggaﬂcc[mposxtlons may be administered orally, for

met hoxy- 55 )éa?mﬂ% 1%08% RG] f“é’&big £d %Pg&tdhé/aba&%r gégées pﬁi‘«.‘i 9'%8&\%}@1?8}19.

pyri m di n- pyridine-2-car I ¢ aci e soli

| SN nmass nés;@bluﬂiaaé%&;als(dwsloleahgp&xﬁﬁ&% meﬁﬁSHaM*&n aB%)be 9 JuI y
2003 WO 00142035 PCT/ EPO0O/ 00103 -43Exanpl e 23 In anal ogy to exanple 22,
from 4- [404@{%)@6{:2 ymﬁon@gcynmmggsgpposnones locally or percutaneously,

(5- met;hyl p pyLi sulf ridin xylic
ei d. 157 ol BIE Y e, ReearR T RN Y e A e ey s
S intravenously, mtramuscularly, subcutaneously, intrathecally or

(2- met hoxy- phenoxy nmet hyl - pyri di ne- 2- sul fonyl am no)™- pyri m di n- 2-yl) py

ri di ne-2- tralnls myhazlyausmgeﬁohpb{amplennmtabWHoﬂntlsn‘s|Eh.1rthSNrmas,s spect rum

m e 550. 1 aI cul ated for 6Hz5 0 4 10,1 n anal ogy
stragiom ¢ agmaﬁsg@ %&%ﬁ FenoR lsno%ogwal
Eg- ﬁém: a‘rQhBﬁs%r ! d09¥} fyé b 2- car boxyl i c
ﬁJA :gax ggr?]s'énf&e% pﬂb P&Txh 1% dwg%lagen

aci d, pro exanpl e I sopropa ere was

h h 2-
" di . Sf)yﬁyfﬁ.@a?iﬁ% BErBEER Y et PR st e Q’%.%élgﬁ*ﬂgo) i
SN mss_gaglesihe dbmpbiads dfEhE %ug@@ér&ﬁln%ﬁdioh%a%e"ﬁdﬁiﬁ@&mﬁﬁ@

Exanpl e 25 I n anal ogy to exanple from
4- 4- et hphyrma(:@lhmllhomyethmm'gymtﬁor organic excipients. Examples of suitable

5- net hyl di 2- I 2- d boxyl
20 acid BROMARS dpt géé\ﬁ% %gé%élﬁéh&ég"kﬂ%eeﬁ JaEeclie TedestRa . | 4
th 5+ I
g§r| %Xél n-ga%cﬁ%pyrl déane 2- car E%(té c{‘@@g}%%g@?&ﬁ ?%%&Fzﬂphi%s?g} ng)s a white
zgl IES #plsg rzrgs$ q%gﬁ%]exm 1ents 016%5% i% kianteec%pfsgfes%%ﬂxzd%'\ﬁ)g?’sz 566) .
4- [ 4- met hexXmpié aeé@ﬂdmé&lﬁhﬁaﬁéy)fa%,(s%nﬁeéd]ﬁ oPYiGust Petydls etc.; according

to the nature of the active ingredients it may however be the case that no

excipient is needed at all for soft gelatine capsules.

For the preparation of solutions and syrups, excipients which may be

30 used include for example water, polyols, saccharose, invert sugar and glucose.



sul fonyl am no) - pyri m di n-2-yl)-pyridi ne-2-carboxylic acid, product of
exanpl e 21, dissolved in DVF (5 nl) was treated at RT with 309nilyc3003

met hyl nor, i then cooled to OC and further treated w VWO
001 42035 “?QQJ”éﬂ’?%l y 2003 PCT/ EPCO OO 03 e Bodo16d

2-chl oro- 4, 6-di net hoxy-1, 3,5-tri azine f2d owed. The, solution was stirred

at RT for 90 m nutes, en.treated with 10 of tylam.n rochl ori de

2nd stirred fdrorsertablegoIabRRs st Rientiadih fay BoRsBosBEEEol o

diluted Rebniad FhRCalcRBId BYRiols Bl Re ARBOUA Gpctdte Bl1GaNI C laver washed
NazSQ,” and”th t

W t_h wat er, ried over ) e so’! ven S renoved in vacuo. _The
\S/glclugmr fiLgiuseﬁ“ﬁss&ﬂﬁ(}swo%e%ya%mdtlgcglt or]reﬁérc]:ﬁzlxrge%ruesda}%;ﬁca%{]ocrll,%gcéi%%n'tg a high

4- [ ~met hoyNich idy B H6ed/ ithedOFor) ebarapléBhtival BY HadtBRed vllll wAms| 846sn0) pyri
m di n-2-yl | - pyri di ne- 2-par.box¥l ic acid nethylam de as a white crystalline
sol i d.5 | Sdreemi-sphdtordiquidipelpds, 2 ,(M 1 cal cul ated for Cz~Hz; N606S: 535).
10 Exanpl e 27 In anal ogy to exanple 26, from

4- [ 4- met hoxy- 3Fi& phatiacyputibslnevtiipositions may also contain preserving agents,

(5-met hyl - pyridi ne-2-sul fonyl am no) - pyrim din-2-yl]-pyridine-2-carboxylic
aci d, prowhebilisingrgentse spabiliging egmgmweaﬁme,agm@mumféem secteneBiict
}[AﬁZr é%;ﬁ&@%{%%te’%do%%%&“ sa(ftgrfgg%hgq;a%gé{or\{m o} (r)]smo iccjpzr{aévseugél, {n?f?ér%? céaa irﬁ"gI uent,
4- [ 4-met 1t8 of ArFRHAXH LD RS KL oRrede PP WheRhh 218 &sithirdsthlegn no) - pyr
i mdin-2-yl]-pyridine-2-carboxylic acid (2-hydroxy-ethyl)am de as a white
sol i d10| SHerapsuipadly valmahie @géfiés.1 (M 1 cal cul ated for C~~H sNsO-S: 566).

. 20 Exanple 28 In anal ogy to exanple 26, from

4- [ 4- met hoxy- SK(i2 anBieregirsiiecth®t)alt Bdjuvants used in the manufacture of the

(5-met hyl - pyri di ne-2-sul fonyl am no) - pyri m di n-2-yl]-pyridine-2-carboxylic
aci d, pr opeparations angnenztoxicand i sopropyl ami ne, whereas the crude product
25 was purified by colum chromatography with AcCEt as eluent, there was
obt ai ned 4- [ 4- Irtrirvetyous, (Atrawidsralap be ooxladfit{(istrridiyis- pprefeiirad f{@rm of

sul fonyl am nQ) - pyrim di n-2-yl]-pyridine-2-carboxylic acid i soprop}¥il ﬂm de as
a white sets-dMostoretereddpeaiafnfe s wral @dnynistratien; The desegesdp whic

- FBE0RS: cciiBlundBot otk 1P AR8 AR AU BFILFFORLO0ABs iR ©

29 10

4- [ 4- met hthe/nbtré-ofahb®pecifianadion mfyredidit] thd agy hindi the-réguirenrutsof no) - pyr
i mdin-2-yl)-pyridine-2-carboxylic_acid nethyl ester, product of exanple
22, were thespefigrtiand thepnedeipbapplicatipnTligenerah desages obabintdbfl{1d

war m ng and ssubsequent trgated with 42 of..CaCl 1 and 28 ng of NaBH, at
Rr e TEREE BRETVOERY R ARk o it e heBeu R, AT i oh ti e
starting material was consuned according to TLC anal ysis. The m xture was
partitioned between diluted HO and CH-Cl z. The organic |ayer was dried

over NazSO- and the solvent renoved in vacuo to give 5-methyl-pyridine-2 10
sul for@0c aci d The following Examples shall illustrate preferred embodiments of the

1oyt |- am B RStantan R i epladied Bt e St iptobIOl oo
or 2. 4B 456 ks EXATRAErR, FUED Sgpmaniuhia e T ocet ¢

acid and 22.3 of 4-net nor p Inin re added under
i ce-cool i signifieSdimefhylf@imhamidel, BHEF sighiftesytetrahyid rofurtaay, iBi@Axnteniobes
sol ution s then stirred fqr 90 m putes at RT. Then %ang o{_tl

5- et hyl - Siylpcesate, LG signifigs thin layer chromatography, RT signines room

e e Y et - ovein di

20 -y ST REMLERY IS sl B g stk RGO RASAROy FUSP T 4, 5

at RT. Th@igﬁiﬁbyl&l\%ﬁ?ﬁMb&é SpeaohaitMp epdsitive fidde, ¢ENHEEnified I6h OAc.  The
e

| ayers were separat e organic layer washed with water, dried over
Na2S0a an®pray Mass/Spectremstesti-inegadtieomodegil signifies Electron Impact Mass

N-[4-]4- hoxy- 5- ( 2- net hoxypheno -6-(5:ne | : py.rd di ne- 2-,sul f onyl am no) -
Dy i ot i 1SR tbmEtty e S epHTEh et bEB Rt AEl M SRR gRE e P
crystalline solid. SN mass spectrum nme 549.1 (M1 cal cul ated for
C26HZEN606S: 549) .

30 Example 1



Preparation of the starting material: b) A solution of 100 ng of

5-net hyl - pyri di ne-2-sulfonic acid 9 July 2003
[2-(2-cy rildi.n-4-yl)-6-met hoxy-5-(2-nmet hoxy- phenoxy) - pyii-edd Aeiftz VI ] - am
i de, pr og‘&g’ﬁ%%&& exanple 19, dissolved in MeOH (5 m), V\é?r{ﬂrpg%/{;belﬁ"'w th
47.5 ng of benzyl 9 July 2003 WO 00/-23635 PC Tl EPOO/ 00103 -46 chl ori de,

ant 1P TLC ana §-186 hof TSROk BRIt Srtfor 2R B HRPPORIoFRPRERAT YS! was
filtered gfdinoRf: -(tﬂ:'ﬁle%)fyé%{?ée‘% y-‘i};yji} hdinds | weldRisdo¥dPdd | ne solid

that precipitated was col frati ok,n-a\//vas ed wmth 5 ether and
dried in didxagle (28aalirbyt gergleswabming bhhr pyhandlN&02nbukhoandded dolowed by

[ 2(2- am nonet hyl - pyri dj n-4-yl ) - 6- met hoxy- 5- ( 2- net hoxy- phenoxy) - pyri m di n-4
yl]-an decgrﬁaﬁmfﬁspﬁ gégncyiinj%l@dym uclaseeah 10%, (Sptbgs Thaelpkion nfe
509. 3 [ M+ § H- 5S: . tion of 70
Ty of & neETeBRTE 20%, P FRrRE R by ftrEBIPALR e Sorttlod

ani nonet hybn¢atitisied-chr ¥ rdtary-evRpbatsr SThe yeRbWRrY stahBAexBlidihat m di n- 4-yl ]
am de hydrochl oride, product of exanple 38 b), in CHClz (5 nl), was

treat ed apretipiteted s@segllesten, washed with ptheryardidnied insa rgowgm to give

met hanesulf onyl. chlori de ;15 and then, refi ux for 18 h until.the reaction
was conpl ﬁ%ﬁéﬁgﬁa(ﬁ'%%g'ﬁﬂ@%' ?glf‘én’(‘:@%‘%ﬁ? Y _%irggy .enffpéélm xture was
pour ed 1 Nk ihkd-5l{d-HictHokhheRgkhIF L dBHCs-yEXE ffdd 89 o Rite &hals The
organi c | ayer wgs glri ed %ve NaZ§; rﬁyg%} t he ggrvent rer?oved]i n vacug. The
resi due wiSPpuaké spettommanse 4062 (i1 chtariatedgfoa yH cbIl, O : 485 tMelting h
Me~Cl 2/ MeQH; 95/ 5) é:g&rbi nation of 20 the purified fractions and evacuation
in vacuo RPHMr SEH-B16eehyl - pyri di ne-2 sul fonic acid

[ 2- (2- (et hanesul f onyl am no- net hyl ) - pyri di n-4-yl ] -6- nmet hoxy- ~

(2- met hoxy- phenoxy)-pyrimdin-4-yl]-amde as a light yellow solid. |ISN mass
spectrum m e 3B8paratiorcef thd stacdngonaterial-6N60TSz: 585). 25 Exanple 32 In
anal ogy to exanple 31, 5-nethyl-pyridine-2-sulfonic acid [2-(2

] thyl - pyRiehi n- 4=yl ) - 6- -5 (2- methoxy- - PYE L. diyn- 4- vl
o de hyar ochi o9 ech <okt T T BT R AR A FE BRI oY e
t here was beBhAlE$s acetvRk 1100 BV WHrd 24d2d226.6 grtifcpﬁaﬁééiuhz chrbod@te at RT.

(et hanesul f onyl am no- et hyl ) - pyri di n- 4-yl ] - 6-nmet hoxy- 5- (2- met hoxy 9 July
2003 16 00hogstwrew&Ptofb&xkeddfor fienftey whdghititndithe4eptiiommwate as a

o0z N6 PSPk accaTingitp B Bt FuiAMERHT A7AF e ek

5- met hyl - pyididines 2- i ' o 2

i momot il RO S GUIQE RTAA patistdried botwoen EfOAc and water,the 1 111 am
i de hydr oolrganidayepmaduepardtedxdrip @vap sbdiun sulphatersnd Bordentrated inr eat ed
at RT with 26 of triﬁthyam', e then wth 10rrg§f ethyiﬁisocy te.and
refluxed M&cue. hhasrystallime residys ebtaiped ¥aspuspended or di-Rexanf Al ysi s
10 ( Cl ' ' L co ' _ and
the' prisduct Carypialy wpbe el WS BR R IRE ahithaa ety e S TS

and the sdettfflodyehayLinide 9% whitel&§se4lline sotid] ghiye1885140y€Lal | i sed from
CHzOl 2/ Et~O to afford 5-nethyl-pyridine-2-sulfonic acid

[2-{2-[(3-ethyl -ureido)nethyl]-pyridin-4-yl)-6-nethoxy-5-(2-nmethoxy-phenoxy
)-pyrimdin-4-yl]-amde 15 as off white crystals. ISP mass spectrum me

580.1 (Ml cal Ccljll%&gr :;x(xj rétrcr:x%gp grlg?o a%gof?%q).% g%?%gnz%?oxybenzanﬁde were
suspended in CH,Cl, (200 ml) and 9.5 g triethyloxonium fluoroborate in CH,CI,

25 (100ml) were added dropwise on ice cooling. The reaction mixture was then

-

stirred further 20 h at RT until completion of reaction according to TLC
analysis (CH,Cl,/MeOH: 15/1). The solid which had formed was filtered off,
washed with ether to give the desired ethyl m-benzyloxybenzimidate
tetrafluoroborate as white crystals, mp 152°-154° C, which was used without

30 further purification in the next step.



" A suspension of 100 ng of 5-nethyl-pyridine-2-sulfonic acid [2-(2-cyano20
pyridin-4-yl)-6-nmet hoxy-5-(2-nmet hoxy- phenoxy) - pyri m di n-4-yl ] 9day@803

pr oduct e 19, in dioxane (10 mM) was treated at j 7 m of
Netyl di i gv%r opylram ne then with 69 ng of hydroxyl am ne hy%ﬁ;@foﬁale and
refluxed 12 h until the reaction was cmrpl ete according to TLC anal ysi s.

The m xture wa oured iinto_.cald djl ut Cl and the . prQduct extracted into
25 AcOEt. The ‘@‘géﬁ?ﬁeqsé%l" f §d gof &y g\% R@%S@' %Hf?d“%laé teol vent renoved

i n vacuo. afford
Nhydr oxy- tEI}@&ﬁgfh%thzh%gﬁ M@ﬁ%é@@kg‘&%{x&ﬁ%ﬁ%{ E@%ﬂj‘?}d pyri §I ne- sul fonyl a
i no) - py rwithdidquid-athinopys (OO &1L T dooXinig shithew &S rérhbved iand ﬂfeyﬁiaa:l:ﬁ)n | SN
mass spectrum me 536.2 (M1 cal cul at ed for Czi H-NT06S:. 536).

001 42035 mipdurg stisred B3 Gﬁ bmryxlztbesemwmmmmwsteo(ﬂe&ﬁnadﬁ%) Tﬂ@% ng of

N- hydr pxy- 4- met ho X

o (5o ret IR Var Rebv el R SREN A Mo LB AR robepep losphenramidine

car bOXﬁmt.‘é'tf&-ﬁud%Bé‘%E a8fa GBS thp 12588874 €, Bdtdwhs e%énﬁ@@ﬁ%tﬂtﬁﬁt ed at
RT 5 with 0.057 m of acetic anhydfide tihen and refluxed for h. The
reacti on andused wittoydurthieronadfideiosebntigHaéXt steg. di | uted aqueous KHC03,
the organic | ayer was dried over Nal SO- and the solvent was renoved in a

vacuo. The resd)dB8 gwtdifiethil @dm@ﬂlcﬁ()%iﬂeh@ﬁyﬁﬁéloﬁhfé)%&'@Qtrd@léﬂ)dxﬁplv\dﬁ@
(eluted with AcOEt). Combination of t rified fractions and evacuation

in vacuo wahamﬁdrMesnmiemn @lsgoncat w¢ toaisolutidnyof 1.72 g of sodium
~6- e

20 e 08wt B oty 18X YR RN Stirving was continued for. 30 mimvies G Q) theRn de

| d f
Rt ot e A e S A (PTR

aci d [ 6- neermagdéd Mt:hmtﬂlrmnutes at 5°C and the nruxture was then stirred for
product of exanple

phenoxy)- -(1-0 in-4-yl)- yr mdin-4-yl]-amd

19 c), i E ?ﬁ& %%’9 ‘The sr:ﬂV)e RepRRteddnUFRFY0 ancbthesesi Bewith 0.14 n
of triety, S I d and
the 20 reé%ﬁféﬁn Betiiteiin e Ry By R GaltFpo I THE oI Aoliehes GHRLE
partiiponeds taetd/lﬁeﬂ dtopwiNa~Eithadedc. 10N he Dhecipiiasa fittekad ff WAders epar at ed,
dried over Na2SO, and the solvent was renoved in vacuo. The residue was

puri fied BHetionsiWashedgeith dﬁatﬂmndgira%y nder nedqes presauTR to
Combi nal | Gk oLy B8 YIS0t S5 6 085 SRR PRy iR, BIEY 00

[ 2-[ 2- ( 2- fy SFPWHiRI DTG %/}nmggdws“@ yl ] - 6-net hoxy- 5- (2- net hoxy
phenoxy)-pyrimdin-4-yl]-amde as a white solid. ISP nmass spectrum nfe

540. 3 (M-l cal FH%@E}%%rgﬁﬁct%gg%ﬁmx%éby%gghmg t?xfaé‘.'}’cgyé&g?ggrsnml 4p035

PCTI EPOO/ 00103 In-analogy to ex

5- et iyl - BGH| diyiagdfihe begasicdayet dver M4 Jm)()érﬁ} §dbsequbax yeplowabsfthe- (
1-oxy-pyridin-4-yl)-pyrimdin-4-yl]-am product of exanple 19 c), and
net hanol $HEeRt wadexpreimed 5- net hyl - pyri d| ne 5 2-sulfonic acid

[ 6- met hoxy- 5- ( 2- met i hoxy- phenoxy) - 2- ( 2- met hoxy- pyri di n-4-yl)
pyrimdin-4-yl)-amde as a light yellow solid. ISP nass spectrum nie 510.3
(Mt1l cal cul ated for C~~Hz3N506S: 510).

f) To a suspension of 4.16 g of 2-(3-benzyloxy-phenyl)-5-(2-methoxy-
phenoxy)-pyrimidine-4,6-diol in POCI,(18.2 ml) were added at RT 4.58 g of
25 PCl, followed by 5.1 ml of N-ethyldiisopropylamine and 3.31 g of
tetraetylammonium chloride. The mixture was then heated to reflux for 30 h.
The deep-brown mixture was cooled to RT, poured on ice and extracted with
ether. The organic layer was washed with water, treated with charcoal and
dried over Mg,SO,. The solvent was removed in vacuo, the residue was applied
30 to a short silica gel column (120 g) with ether as eluent. Combination of the

purified fractions and concentration in vacuo gave the desired 2-(3-benzyloxy-



Exanple 38 10 I n anal ogy to exanple 36, from 5-nethyl -pyridine-2-sulfonic
acid [ 6 net hoxy-5-(2-nmet hoxy-phenoxy) - 2-( 9 July 2003

1- oxy- pyriw@iddzda! ) - pyri m di n-4-yl)-am de, product of exa 0%,03and
et hanol th@lrogm\%.gé obt ai ned 5-net hyl - pyri di ne-2sul fonic acrﬁl&/ﬂ.ﬁ)

[ 2- (2-et hoxy-pyridin-4-yl)-6-nmet hoxy-5~@3R~-net hoxy- phenoxy) pyri mdin-4-yl}-a
m de as a Qff | te,splid. P mass spectru me.[24.2 ( 5 cal cul ated
for Co: oasasbtB5aihloes pul e dbony henonyy pvouBidingias ShEnHbanT

5- et hyl - sdinga 2084/ j 70254 6 met hoxy- 5-(2- met hoxy- phenoxy) - 2- (

1- oxy- pyr iQ%IL?n-4- y?)f)py’rr}cll#iqd.zlyn-%#% -amide, 20 product of exanple 19 c), and

al lyl al kohol there was obtained 5-nethyl pyridine-2-sul fonic acid
[ 2-(2-al |yl oxy-pyridin-4-yl)-6-net hoxy-5-(2-net hoxy

DT 2 2P b T e e B et BRSSP
5- et hvi - ovr b di e 2 . ; (2 al Rviariallshiinng

marﬁoxﬁ 5F}%Sé‘ﬁ%%@ﬁg%ﬁds%2%95?3%%9?%ﬁy%%ﬁ1?%@& gér)%éélc%z)slaﬁexanpl e 39,
wer e suspepeeshriatioh-fledchibetl)in EPEAIR875anKBiobt#. Rled. Chead. it aBH, 7,

(tri phenyldfhos hi ne) pal | adium and stirred for 5 mnutes after which tine
6.4 9 JW3LH MeerodissolysdRaPMZDI(020 oal) 230l the sflubiaBhvaswetizreddored.

The m xt i d 2 h.until, .th t d di
o TLC andy/bed Bh Y Fis it Refilithed HelE bR AT ah] WU RELERECREHR " (he
product exhyar iRl wasked\wiHH walbe dfled dRer I\F}é‘lll;@, éli?cg tik é&geﬁt’ Gwrals esgvednd

t he sol vent "renmoved in vacuo to give 5-methyl-gyrid ine 2-sul fonic acid
[ 2- (2- by drioxwaqupr Tihersolidyrleyidizeretasdxitubaedt withhetherphehfikgyed off lydiuctiony | | -

am de as a li,ght yel]qw solid. 1SN mass spectrum me 494;1 (M1 calcul ated
for czsw,%@gs%-m&}?y “PRadRes2 Anliomie acidd 2, 3sbenzyleny-phepyhH-gh 6-5-(2-

4-14-(5-i - i g%i-: d f onyl am: SR °_

6- met hoxy-%g;B E}S%Pﬂ%%}ggﬁ) noxy?a-npgwlngﬁlﬁg)?-s }f%}}tpl%olwcﬁ rclgy-sf?lcsarr%}(??ﬁ dic
acid nmet hyl8e*¢t.er sodiumsalt in DVF (60 mM) was added under ice cooling ,
| NaH (0.8 g of a 60% NaH suspension in oil). The m xture was stirred for

1,5 h at 0OC. The m xture was poured into water, the pH adjusted to pH=6 and
the 15 product extracted into EtOAc. The organic | ayer was washed with

s oS eu oV Eh o R Ion 379 S 8 RO IR RER T P R 60 o
Mezd zl Et %e&gl-)pyriaaﬂ@iznﬁnmmccﬁcia 2 (Sbehk Rﬁyf-ﬁl@&xingBSc}ﬁBfi)-S-‘(ﬂﬂuati on in

vacuo afforded 5- . isopropyl-pyridine-2-sulfonic acid
[ 2- ( 2- cyanmephoxsiphenoxy)ipysimidirodyylbapdde@t RT and the mixture was then

th - ph - i di n=4-vyl],-am d | i.ght | | | 1] lid.
T SN mooT e 20 Bndiy FotnulieBbnd e rBpetioR SpdoaE (LB sy
Prepar at i ophefmidare WakithB goireRi & eol@1N 'H@Ilaﬂrﬂﬂi&lxé PréaRRkerakidd irfthOm

5-isopropyl met hyl pyridyl -2 sul fonam de potassi umsalt” (preparation
descri 26d EbOBR. The' B@gsnizridysr sarsydriad over NaCBOpanddhe solvied8 embyed in

2223-2228 d 4-14, Q-di ch -5-(2- th - .
phenoxy) - g)yi?ﬁ[']"rﬁ- i 2 @q&gdié:sﬁﬁ,‘,?é g‘lq’?et(m‘t!n'gkﬁgm{m ether and Sltgred off by sigdion to

p pyRF . e Sl sy aams

s bl opY! siME il g SRirGn Bl (243 henzyloxy phenyl 6-methoxp B9\

de as a |i gidthbx ehoky intliR 25y Amide 45 Jfflwhite@By36e1d)ehyd 2665185°C.
PCTI EP00100103 P Y Fpintti e eyt G

25 Example 2

0.41 g of 5-methyl-pyridine-2-sulfonic acid [2-(3-hydroxy-phenyl)-6-
methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl}-amide, product of example 1,
were dissolved in DMF (30 ml) and treated with NaH (0.061 g of a 66% NaH
suspension in oil) under ice cooling. The mixture was stirred for 1 h at RT,

30 treated dropwise with 0.11 g of methyl chloroacetate and was stirred at RT for

20 h until the reaction was completed according to TLC analysis



The starting material 4-[4, 6-dichloro-5-(2-nethoxy-phenoxy)-pyrimdin
2-yl]-pyridine-2-carbonitrile was prepared from 5-(2-nmet hoxy- [ghainpxggs 2
(pyridi n-goVdo)aaysr | M di ne-4,6-diol (EP 0 799 209) by carbampyl g uction
wi th formam 3e ‘I%I’% water and with Hz42 /FeSCa as reagents in a/ﬁoﬁ{og@?-type
5 radical reaction (Mnisci et al, Tetr&hedron, 41, 4157. 1985) to give

4-14,6 . : sps .

di hydr oxy-( g%?%%%%‘%ﬁyy&e%g(wx&% HREP t ly(ﬂed plglerti 5?%&%%3?%(?% }}cc acid
am de as ghéergenierlugbrivasitiriedbvér NajSO! #hd tEe @ofvedirbiMol bt ¢h vAEea TR

w th POC13 in analogy to exanple 1f) afforded )

4-[ 4, 6- di €p$idue-Bas purdiedony pistlieagel ghyomategnaphy cplumm (elubed witdar boni tri |
e as a beige = O 11, 10.212C, crystallls fromAcQEt/CHsClz.. c) To a
o ut Lon MESIIBEACTIIS Combifanat 8 Y dbact Qs A varuggn in

5- 1 SOPIPPYhelY draed $3-F4Uh &Ry A (Hmethoxy-ph -6-(5- -pyridine-2-

[ 6-chl oro-2-( 2-acyano- gy-ﬁi di n-4- 3)/’I )!5?%‘32 oxy-phenoxy)-6-(5-methyl-pyridine

met hoxy- pisehfony)arpima)rpyoimidiny2jyllaphereosxyt} - 4B trakid heetbiyk bsiee asaslighien 15
refluxed for, 20 h il co ion of the reaction. The m xture S then
pour ed i ntyS{]ﬁBi‘éWSgﬁi‘“FWé’%gl? i@%@aﬁﬁﬁ%@éﬂ" F?Xecﬁo@-@@dzﬁl Cﬁ%@ﬂéP%\A%rc | ayer
was dri ed(p\ﬁrNNglf%ﬂnd t he sol vent renmoved in vacuo. The solid residue
was triturdteld Wth ether filtered off under suction and dried in a high
vacuumto give

4-[4-(5-isopropyl -pyridi ne-2-sul fonyl arﬁ—’ﬁm&@ﬁt hoxy- 5- (2- met hoxy 20
phenoxy) - pyri m di n-2-yl]-pyridine-2-carboximdic acid methyl ester sodium
salt ap |1 ght Ghowh1esy télexAs 1@2?&&95%&%-&—&%@%&%% &3 gt ed for

C~Hz, N606S. 563 for free sulfonam de). l'e” 42 25 I'n anal ogy to exanpl e
20, from hydsoyy-phenybys-méthexp-5(2-frmthoxpqihenjoky)-pyrimidin-4-yl}-amide and
(2-cyano- pyridi.n-4-yl)-6-npet hoxy-5-(2- Xy-phenoxy) - pyrj m di p-4-yl ] am de
, product eﬁ‘yg&}gﬁﬁ‘?%’e ate tg{e?r?%aast inﬁeraam?‘&mm’@m%@r@a&}agxm anowea-
4-14-(5-i O SRYLIAaE nen2- f - A No):- G-keih = (2= enoxy) -
oyt m i n oo ey PRS2 s e T B R e B R O

| SN mass kgl éster aglzewh#t@. sblidVISPaahkssi kpe&sthu ) m/ez88 L 6 KE0GS alafi8ted for 9
July 2003 WD 00/ 42035 PCTBP00/ 00103 -52Exanple 43 To 0.586 g of

4-[ 4- (B | LoflaPyP:3381i ne- 2- sul f onyl ani no) - 6- met hoxy- 5

(2- met hoxy- phenoxy) - pyri m di n-2-yl]-pyridine-2-carboximdic acid nethyl
ester sodiumsalt, product of exanple 41 c), in nethanol (10 m) were added
6 5 NHO (3 m) and the m xture was refluxed for 1 h until the reaction
was conplete according to TLC anal ysis Bghmehé 4 CHZCLz/ Et OAc: 4/1). The

m xture was poured into water and the product extracted into Et OAc. The

organi c | ayer was washed with water, dried over NazSO, and the sol vent
renoved i n vacu® amalegy ée egample 2, fiom Hreethyl-aysdine g-sydfonihacdd2ddr aphy

colum (el 10w t zCh/ Et y 4l1) . nbi nat i on. of,.t he puri.f,i ed
fractions hilc%g}&%él \Tar @6&?&\9&83’3@?‘?3&%‘8&? ER3) pSiniain Ky Rl $a
4-[4- (20 | PehRRYAcRMidé TRers WwHE oBBYInad 2 -1@-m§%-@-MBmPneﬁmoxy) -
pyri m di nI-GZ%I ] -tgyrl di ne-2-carboxylic acid nethyl eSter as an off white

| SN-{mae

sol i d. ptoyridine-2r il feylamine ) pysincicliat 2yl frdren0xgHacatb 01ide a564) .
I4_S[ Ei(?gP : eﬁj}%’%g§§?§hgg?wég§%§gc rluren,zrg/e ggere(?\}f-ﬁ Icgpcu?z;ted for C,H,.N,O,S:

sul f onyl arggg) - 6- met hoxy- 5- (2- net hoxy- phenoxy) - pyri m di n-2-yl | - pyri di ne- 2
carboxylic acid nethyl ester, product of exanple 43, with NaBH- in the 20
presence of CaCh there was obtained 5-isopropyl-pyridine-2-sulfonic acid
[2-(2

hydr o>r§¥mat hyl - pyri di n-4-yl) - 6- net hoxy- 5- ( 2- net hoxy- phenoxy) - pyri m di n-4
yl]-a ?de as a white solid. ISN mass s e 536.2 (M1 calcul ated
for C26H37N506S 536). 25 Exanple 45

In analogy to example 2, from 5-methyl-pyridine-2-sulfonic acid [2-(3-
hydroxy-phenyl)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl]-amide and
2-chloro-N,N-dimethylacetamide there was obtained 2-(3-[4-methoxy-5-(2-
methoxy-phenoxy)-6-(5-methyl-pyridine-2-sulfonylamino)-pyrimidin-2-yl}-



To a solution of 56.6 ng of 4-[4-(5-isopropyl-pyridine-2-sul fonyl am no)-6
met hoxy- 5- ( 2- met hoxy- phenoxy) - pyri m di n-2-yl ] - pyri di ne- 2- car b&xllyi 2008ci d
nmet hyl es gduct of exanple 43, there were added at RpGpggloofts 1N
NaOH and ?‘ﬁ%""s’o ution was stirred for 1 h until the reactlor(l:q‘wasdmcorrp l ete
30 according to TLC analysis. It was thea- pour ed into cold diluted HO and

t he 9 Ju 5 -53 PCT/ EPO 3 uct was extracted into
r onc.  ThERERGINT-N g DS 2Ra BHBIG S R TWAES PO TSR G98 PREITSEH TG t ho
sol vent r egovednM- X%U&teaff@r @oH (N@gl gg), Wwas washed with ether then
dried in a high vacuumto giv

4-[ 4- (5-i1sopropyl pyridi ne- 2 sulfonyl am no) - 6- met hoxy- 5- ( 2- net hoxy- phenoxy) -
pyrimdin-2-yl] 5 pyridine-2-carboxylic acid as a light yellow crystalline
solid. ISN mass spectrum me 550.1 (M§ cal [c_‘ul ated for Cz6Hz5N507S: 550).

Exanpl e 46 In anal ogy to exanple 22, fr (5-1sopropyl -pyridine-2 10
sul f onyl am no) - 6- net hoxy- 5- ( 2- net hox.y phenoxy) - pyri m di n-2-yl]-pyridine-2

A4 2 sopr opylo By Pal A e B A o) o

yrimdin- &u)l!fo]n—yﬂamldbhpyﬁimdfrbl)g&] pheﬂﬁxﬂ gebiylacibhithgbestewhpiodwetlofd. | SN
mass spectrum me 5?8 (M1 cal cul ated for C~H~9NSO-S: 57$£N 15 Exanpl e 4?

I nI ?nal ngwﬂ%%smhésqlzedﬂn dhe QH| B0ng)) iwesp trgaped pﬁrﬂ'gmﬂl NaOH (0.9
2-Y
car boxyl | dnder? HF saRoR g L sl R s otk o e Mt e

4 20 according to TLC analysxs (CH ClﬁtOAc 3:1). The reaction mixture wa
j 4- (5-isopropyl -pyridine-2-5ul no) - 6-r1 net hoxy-5-( 2- nethoxy phenoxy)

pyrim H.l n-yargitjorpsd bdtmeemlHdIIGbnyxldJ CHzCl, dthesrganizylayes twais disediowhr t e

lid n e 592 (M1 It,df C~, H3, NSO, S; | 592).
SIé>c<)alrrpl e 4%5?@(53&3&“ ‘feéltg‘k’é‘ﬁﬁﬁé 1‘26’“?32#‘;1“?5 ‘G‘SugrQBﬁF‘GBthﬁgr‘Yﬁbne-)z

| f | t -2
Tl T A v e e

was obt ai rpgd-ldlne -2- sulfonylarmno) pyrimidin- 2-yl]-phenoxy} acetlc ac1d as a white
4-]4-(5-1i soE)ro él -pyridi ne- 2-sul f onyl am no) - 6- net h ox& é\IZmet hox - phenoxy) -
pyri m di nsphgd ﬁ BV mansrnestraa, rofe bd t (Mcl galenlated fonr BathdN . 0,5: 56 2003 WO
001 42035 PCT/ EPOO 00103 -54 a white solid. I SN nass spectrum rrle 563. 2
(M1 cHculated for Cz, H38NsO6S: 563). Exanple 49 5 In analogy to exanple
26, from4-[4-(5-isopropyl-pyridine-2

sul f onyl am no) - 6- met hoxy- 5- ( 2- met hoxy- plig Yo 7pyri m di n-2-yl]-pyridi ne-2ca
rboxylic acid, product of exanple 45, and et hanol ami ne there was obt ai ned

4-[4-(5- |soprop,}/l- pyri di ne- 2-sul f onyl am no) - 6- met hoxy- 5- ( 2- met hoxy- phenoxy)
pyri ni di n- 2-yl | 1Qyng of htId-methowkpr(2cmethexyph mﬁd‘ry (Gemephyl-nyaidanerd- a

white 10 s u M1

& oneoos G R BT L R R sy e et a SEhafY) PR, bFSduct of

4-[4- (5- 1 sRIApK 2Ppweté ld'i‘éso?ved in a mixture of EtOH/THF (each 3 ml) on gentle

sul f onyl am no) - 6- net hoxy- 5- ( 2- met hoxy- phenoxy) - pyrimd g pyr| di ne-2

| 5 car Bdxywarmangdndsabkenuentlydxeatpdevish, 27h thg sb@aﬁ‘.ﬂwarair h8 A e was

obtai ned NaBH, at RT. The reaction mixture was stirred at RT for 1.5 h until which
time starting material was consumed according to TLC analysis
(CH,Cl/EtOAc: 3/1). The mixture was partitioned between 10% citric acid and
EtOAc. The organic layer was dried over Na,SO, and the solvent removed in

25 vacuo. The residue was purified on a silica gel chromatography column (eluted

with Me,Cl/EtOAc: 3/1). Combination of the purified fractions and evacuation
in vacuo afforded 5-methyl-pyridine-2-sulfonic acid [2-[3-(2-hydroxy-ethoxy)-
phenyl]-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl]-amide as a white

solid. ISP mass spectrum, m/e 539.3 (M+1 calculated for C,.H,.N,O,S: 539).

30



4-[4-(5-isopropyl -pyridi ne-2-sul fonyl am no) - 6- met hoxy- 5- ( 2- net hoxy- phenoxy)
pyrimdin-2-yl]-pyridine-2-carboxylic acid isopropylam de as @wg@@msol id.
0
|

| SP nmass spe me 593.2 (Ml cal cul ated for CZ~H3ZN60§S: 0
Exanpl e 5‘!&“??}459331 ogy to exanple 26, from4-[4-(5-isopr opy?éfﬁ? 0%063_22

sul f onyl am no) - 6- met hoxy- 5- ( 2- met hoxy-{#8enoxy) - pyri m di n-2-yl ] - pyri di ne-2
carboxylic acid, product of exanple 45_ and,dinetylam ne hydrochl oride
t here was obtai ned Example 8

4-[ 4- (5-isopropyl - pyridi ne-2-sul fonyl am no) - 6- net hoxy-5-(2 25

met hoxy- phenox i o €l Na Vbl d i s CalRaR Vol Ld_.chi |l am de
as a white sol ?@?5’?{{ &nggge%ggkhj%é %Sg?%éb&%él?%l(bc cu t}g?j ojr‘lg
C~H~N60~S:mbftfxy-5-(2AM éthbi 7 phenoop)- fyrdunidia- 531 Sarhidey, p2@dacp oI eERAPIOD103 a)
I n anal ogy _to exapple 30a), from 5-1sopro

| pyri di ne- 2-sul f onj id
[ 2- (2- am nEsealed ipgsatanttile (3 mhewas tics %’t B%%%%@ynﬁgwﬁ%ﬁéf}%ﬁf di n

4-yl]-amd ' d i ' . -]14-(5 5
oo o1 SRS Bpy fmAlad Sak of pREHLIST £ 18R GH GlbRaitadl: (D 5,
n- 2-yl ] - pygHdbiphorivh HRkafubraiRispRhtiCand , 015 Ridterhivith 72 Y5 histic acidi d.

| SP mass spectrum mnme 579.1 (Mr% cal cul ated for C28H30N6(C6S: 579).
Pr epar at i Phemixtureiwes stireed far 128), pantitioned betweenr weater @amgbEHPAchThe

3 ey sERpt laver W% M et SR SG 415l R FRIKGAL ferdbved in vaeuo. The
phenoxy) - il decisls fvifecil 4%l S uhkonbhedapRY Sokmn! (AEgdRRODt ai ned

5i sopropyl -pyri di ne-2-sul fonic ac

[ 2- (2- 1M el ItOAyr BAI)NComblinationef tioxporifidd feddiions phe evayyatpom imi di n- 4-

yl]-am de hydrochlQride as a |ight yellow solid. ISN nass ectru me
~lIn

535. 2 (M Vacaoaffosded acetic epidid- @whoaeé;@fmeﬁ@w-ahfmyf methyh3

anal ogy t £ I 1.soprapvh-Ryridi ne- 2- f onk 6 [

(2 am moraP R s o el b AR 2 bhehestef dr BRI ISR,
yl]-ani de fauds Afrh{lgl/e H3TRIQV+f cabondateddob 2,1, NaD®S: B37hanesul f onyl
chloride acid there was obtained 5-isopropyl-pyridine-2-sulfonic acid

[ 2-[ 2( et hanesul f onyl am no- net hyl ) - pyri di n-4-yl ] -6- net hoxy-5-(2- nmet hoxyphen
oxy)-pyrimdin-4-yl]-am de as an off white solid. |ISN nass spectrum nie
613.1 1 calculated for C2TH30ONA7S2'» 613),. L5 Exanple 54 In analogy to
exanpl g’ng from 5-i sopropyl - pyridi ne- %ﬁ#c acid [2

(2-am nonet hyl - pyridin-4-yl)-fi-nmethoxy-5-(2-nmethoxy-phenoxy)-pyrimdin-4

yi ] -anmi de hydr o9 ssluion 6F @95 &t ofH-nBEiPiHafdeD-subsicaldid[2€8cyanat e

t here 9 July 2003 WO 001 42035 PCTI EPOOI 00103 - 56 was obtained .
5- i sopr opybensmoxstpherpylyG-rmethaxyadi(2 nethozyphenexny pytimidinyi-yll-amide
dissolved in CH,Cl, (40 ml) is cooled to 0°C and treated dropwise with 4.8 ml of
a 1M solution of TiCl, in CH,Cl,. The orange solution is stirred at 0°C for 0.5 h
20 until the starting material was consumed according to TLC analysis
(Me,Cl,/EtOAc: 4/1). The reaction solution was then poured on ice, the product
extracted into Me,Cl, the organic layer dried over Na,SO, and the solvent
removed in vacuo. The residue was washed with ether/hexane to give 5-
methyl-thiazole-2-sulfonic acid [2-(3-hydroxy-phenyl)-6-methoxy-5-(2-methoxy-
25 phenoxy)-pyrimidin-4-yl}-amide as an off-white crystalline solid. ISN mass
spectrum, m/e 499.1 (M-1 calculated for C,,H, N,O,S,: 499).

Preparation of the starting material:

b) 2.23 g of 5-methylene-thiazolidine-2-thione (preparation described in:
Liebigs Ann. Chem., 1985, 58-64) were dissolved in 36% aqueous HCl (150 ml),
30 cooled to -20°C and Cl,was bubbled through the solution for 0.5 h while



met hyl ] - pyri di n-4-yl }-6-nmet hoxy-5- (2- met hoxy- phenoxy) - pyri m di n-4-yl]-am de
as a yell ow solid. ISN mass spectrum me 606 (M 1 cal cul at edgfiar 2003

C~H3~N, 06 0 5 Exanpl e 55 I n anal ogy to exanple 34, fr
4-[ 4- (5- . /dﬂz}ﬁ pyri di ne- 2 PSYEPO0/00103
sul fonyl am no) - et hoxy 5- ( 2- met hoxy-{d#enoxy) - pyri mdi n-2-yl ] - pyri di ne-2

10 hydr o ie%m%%é‘f'%é“ ti7¢ el Cldiesi APl cocled 21546 Was'tnéd) 2™
ydr ox

N-hydr oxy addbd ahd -df&QRtaR¥

pyri di ne- 3 sul ?ony | am no) - 6gfor %gg(m}x%es Ehenéat%eg)s(;veprﬁesne )?fft%%/r’ll‘hrﬁ %fgre]méc yl]

pyri di ne- Paymnmmathmmﬁshquidum (QGDImW and shamixtare allowed Shhmnag
spectrum fd@ % M 1 caI cul ated for Cz6Hz, NTO6S: 564). 15 Exam _ple 56
In anal og§'avgyd &80 erpbma{mﬁmv(@ﬁymv?www?pﬁ é\éﬂhywmaﬁo}?e?z

sul fony 'agmg)ncﬁacm Ly a(xgoW}EEg§¥oﬁﬁeﬂﬁ)§¥% én’erg J%]eyHS ridine-2

car boxam roduc exa and—ace in acéetic acid

t here vvasc@hh@ataecfoﬁeﬂqwr@gﬁllmrl i ne-2 sulfonl c acid (6-nethoxy-5-(2 20
met hoxy- phenoxy) [ 2- (% met [ 1, 2, 4] oxadi azol -3-yl)-pyridin-4-yl]

pyri m di n-4-yl W{i\% 588. 2
(M1 cal cul at eg‘h?orﬂ%fg@%@d %@g’g Hﬂeé%ﬁ“ﬁﬁg%ﬁ HLI;HZ}%

exanpl e 36n trestménti withrpipksioy t-Bubglale 3nINeOI. aci d

[ 6- met hoxy- 5- ( 2- net hoxy- phenoxy) - 2- (1- oxy-pyridin-4-yl)-pyrimdin-4-yl]amd
e and et hyl engl ycol there was obtained 5-isopropyl-pyridine-2-sulfonic acid
(2-[2-(2-hydroxy-ethoxy) - pyridin-4-yl ] -6-met hoxy- 5- (2- met hoxy- phenoxy) pyri m

cal cul W en or Pt ip BB ATRRNE 1) FoIF S BRI Rk T saiBnn s 0 0 o
of the st antidegpot@istiimadalt Bﬁa/mséﬂgﬂlaﬁy%éﬂylﬁw afthlbfo-8(81Ré0kS- b))

from 5-i sopropyl - pyridyl sul fonam de potassi umsalt (preparation described
in EP 0 79benogy)- ip#, produdilofeaagnple 1f), there was obtained 5-methyl-

opr opy! YRl RskiBE £ (B G e rphr Ry S S ool mrtBRSRy ) - 21 ( 1- oxy
pyri din- 4|p¥1| ho pO,;J,%Hh&I#z; 1§éﬁhg§ ?%xﬁo%ﬁﬁe%%hﬁdISWﬁa%g s?é&ﬁi‘gfrf W

AcCEt . 233 n anal ogy to exa rém

5- i sop¥50ppO3pM-1diahm] 2tesd folrdBy H, 8N (0, 8): 593).

6- chl or o- 5- ( 2- met hoxy- phenoxy) - 2- (1- oxy-pyridi n-4-yl)-pyrimdi n-4-yl am de
and sodi um net hoxi de there was obtai ned 5-isopropyl-pyridine-2-sul fonic
acid [6-nethoxy-5-( 2-me thoxy-phen oxy)-2-( 1-oxy-pyri din-4-yl )-pyrim

cal cul at ed for AERPEREy HBkABRIOILE by HeabARby SRR ] & 56,
from 5-i seplfopid aqiy [2-48+ben2ykoxytshdmyl p6ichl6fo-5-(2-methoxy-phenoxy)-
pyrimidin-4-yl]-amide with NaOCH, in MeOH there was obtained 5-methyl-
20 thiazole-2-sulfonic acid [2-(3-benzyloxy-phenyl)-6-methoxy-5-(2-methoxy-
phenoxy)-pyrimidin-4-yl]-amide as an off-white solid. ISP mass spectrum, m/e
591.1 (M+1 calculated for C,;H,N,O.S,: 591).

Example 10

25 In analogy to example 2, from 5-methyl-thiazole-2-sulfonic acid [2-(3-
hydroxy-phenyl)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl}-amide,
product of example 9, and methyl chloroacetate there was obtained {3-[4-
Methoxy-5-(2-methoxy-phenoxy)-6-(S-methfl-thiazole-2-sulfonylamino)—
pyrimidin-2-yl]-phenoxyl}-acetic acid methyl ester as a white solid. ISN mass

30 spectrum, m/e 571 (M-1 calculated for C,H, N,O,S,: 571).



met hoxy- 5- ( 2- met hoxy- phenoxy) - 2- ( 1- oxy- pyri di n-4-yl)-pyrimdin-4-yl]-am de,
product of exanple 57 c), and nethanol there was obtained 5-i SQauiyznd3 20
- pyridi ne-gez ic acid [6-nmethoxy-5-(2-mnmethoxy-phenoxy) -2~ y

pyri di n4‘3§/)l%§lll‘%od3$| m din-4-yl]-amde as a |light yell ow sol |§C+/%Eﬁlﬁéf§ggjs(
spectrum me 536.2 (M1 calculated foB5C26Hz, N506S: 536). Exanple 59 25 a)
In analogy to exanple 19, from 5-nethyl -thiazol e-2-sulfonic acid (8
met hoxy- 5- ( 2- net hoxy- phenoxy) - 2- (1- oxy- pyri di n-4-yl)-pyrimdin-4-yl]-am de
and trimethylsilyl cyanide there was obtained 5-nethyl-thiazole-2-sulfonic

acid Example 11
[ 2- (2- cyano- pyri di n-4-yl)-6-net hoxy-5- (2- met hoxy- phenoxy) - pyri m di n-4yl ] -am

i d i ght |id. 1SN X, (M
cal cui ated for ABelEeCiadtarnell) 6T E5 \paBeabiprs oL Bl BaiRP R oot ¢ ne
starting pRitRbkAphel oﬂﬂ}&(@%@é}aﬁ%}éﬁ%&@%%gg yl@xni!ri?))?n:}?irﬁﬂi’in@-ﬁ}‘a”m e 19

b, from 5-nethyl -thi azol e-2-su m de potassium salt, "product of
exanpl & 9phenoxylencetic4ctd diethybestef-fraduct of example 10, with 1N aqueous

met hoxy- p V) - RYLEM.din-2-yl ] -pyrjdipe 1-oxid here was obtained 5 5
met hyl -t h&eé‘ggéé}’i&% TE ViRt Hll’t[aﬁn%&jp%“!}‘t 9% W%W&ﬁ OFY ;8- oxy
DYF i di N 4eay L) BT b, s . - aht, el | %

Chect rum GBS e Akl PR o Pov PP poRPlheriS SRS,
to exanpl ehit solid.rISN mazetspyttruh, az/el557208Ul ddbukatad fer OO HLON O,S,:

chl or o- 5- ( 2- met hoxy- phenoxy) - 2- (1- oxy-pyridin-4-yl)-pyrimdin-4-yl']-am de
and sodi u® %kt hoxi de there was obtai ned 5- met hyl -t hi azol e-2-sul fonic acid

[ 6met hoxy- 5- (2- met hoxy- phenoxy) - 2- (1- oxy-pyridin-4-yl)-pyrinmdin-4-yl]-anmd
e as dOlight yellow solid. |ISN mass spectrum me 500.1 (M1 calculated for
C2, H, 9CINSOG6S1: 500). 15 Exanple 60 In anal ogy to exanple 20, from

5-nmet hyl -t hi azol e-2-sulfonic acid (2- fample 12

cyano- pyri di n-4-yl)-6- met hoxy- 5- ( 2- net hoxy- phenoxy) - pyri m di n-4-yl ) -ani de,
product of exanple 59, by treatnment with 2N NaOH there was obtained 4-(4 20
met hoxy- 5- ( 2- nkR BaiegyHerrxeyple-7;, byradueion oh{3ribineethoxyt§-62rpetiiony)

s specPRar e BRI RRR R sbBofismiBt S sRaihat Vsl € 61
25 I'n anahe&tyc héidemati/lesidr, Eéd&fﬂt%fbﬁaﬁﬁﬂ@%)’%vﬁ}l( RrBH IoaCiphigi@was 6

(5-nmet hyl -t hi azol e- 2-sul fonyl am no) - pyri m di n-2-yl]-pyrldine-2-carboxylic
acid dsi debtained demethylethaapile-26t]fdnic neidal2-i8n(2-hy divxghethoxy)phergiktrer e
was obt ai ne . eqe . . .

4-] 4- et hm@ﬂbsxﬁ:%?ﬁwsbnhwmm@%ﬁw:atrmdaez%% a-vwhitersohigk 1ilno) - pyr
i mdin-2- < RS- I j [ | @W id. 30 I SN nass
spect rum *{nﬁlsg%g 2 (’I\I/?ﬂié:g%:?gﬁlﬁaltl gg@é%%sffh%%ﬁ@'g%g%)gj 9 July 2003
WO 001 42035 PC T/ EPO0/ 00103 -59Exanple 62 I n analogy to exanple 22, from
4-[ 4- met hoxy- 5- ( 2- met hoxy- phenoxy) - 6

(5-met hyl -t hi azol e- 2-sul f onyl am no) - pé{i m &t n- ﬁ-yl ] -pyridi ne-2-carboxylic
acid, 5 product of exanple 61, by cou ok MeCH and
benzotri azol - 1-yl oxytris

20 a) In analogy to example 1a), by benzyl ether cleavage under hydrogen
transfer conditions of 5-hydroxymethyl-pyridine-2-sulfonic acid [2-(3-
benzyloxy-phenyl)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl}-amide
with cyclohexadiene and palladium on charcoal there was obtained 5-
hydroxymethyl-pyridine-2-sulfonic acid [2-(3-hydroxy-phenyl)-6-methoxy-5-(2-

25 methoxy-phenoxy)-pyrimidin-4-yl]-amide as a light yellow solid. ISN mass
spectrum, m/e 509.2 (M-1 calculated for C, H,,N,0.S: 509).

Preparation of the starting material:



(di met hyl am no) - phosphoni um hexaf | uor ophosphate (BOP) as regent there was
obt ai ned 9 July 2003

4- (4- meti9¥dan3g 2- et hoxy- phenoxy) - 6- (5- net hyl -t hi azol e- 2gpirfEyb@ias NO) - pyr
i mdin-2-yl ?( pyri di ne-2-carboxylic acid nethyl ester as an off white solid.
| SP mass spectrum nfe 544.2 (Mrl cal edbated for 10 C~-H2, N5SO7SZ: 544) .

Baanpl e 63 14583 98Y 5, Re RTRI Gy sulfoR Tl Whidk 1166 b5, erd Ll act ¢
et hoxy - fi{lR 608hheXYNIIZOPK ¥hd D, 4 8-xVKMI OdhRd 4h¥ mixByrd WhdirBfifix¥d foram de,
15 product of exanple 59 c), and ethylengi ytol there was obtai ned 5-nethyl

t hi azol e2® buTThemeactaen thixture was cooled to R%‘, and filtered. The filtrate was

2 o BB A R o e ke 1AE R B8 i fteddomH=1 veith mms s

spect UM §G &;{g =3 344 nple 64 In
anal ogsy to e?é’%?giwaﬁ%% @%PE%%BEF%H - SCI?F? gﬁléc)&%%ﬁg ’?%Q

met hoxy - brgahiedharxyap deivakyyerZNGSO, and the solvent removed in vacuo to give

1- oxy- pyridi n-_4-él ) - pgri m din-4-yl]-am diegz product of ,exan‘NpI e 59 c¢), and
MeOH t hetlae fgsired Osar0axpryrdl 2=y fopsenisleas a white soladi BN mass

[ 6- met hoxy:- 9-(2- y 0XY).=123 PW%r hAin-4-yl) 25

pyri m di Eﬁ%&g;f)in_,ame@ﬁa%\%Tﬁg%Féifoﬁ@&q@ﬁ. Rﬁps spectrum me 514.1
(M1 calculated for Cl ZH1, NSGsS2: 514). 9 July 2003 WD 001 42035

PCT/ EPOO/ 00103 - 60Exanpl e 65 a) In analogy to exanple 19a), from et hane,

5-1 sopropenyl -g%ri dine-2 sul fonic acid ) o

[ 6- metdhoxy- 5- €2Te meadhabion o &108% ) of 5-carhoxyppyidydiZasulforigmide in THF (100

By O e e, A0 0 dr TR B AL T REIE: LGS LBl Fhed

[ 2-(2-cy = e O <P5 h - 3 s | grghn-4-yl]-am
e as a0 e o AR H TG Tl ol e
for CzsHankbpHS(CHXO)/MEDEhBO1).cFhofeddipresalutiongw smnt@ideatrate ikn anal ogy
to exanple 19 b), from 5-i sopropenyl -pyridine-2-sulfonic 10 acjd_ am de

pot assi uﬁ?gla@,tt?le&r@ewatsﬁ cE¥ 3 heefsﬁé)trltaxﬁated Patheetimes iierrdsoff by

Bt hoxy- vt din: 2 LT T 2 ned

o Sopfr% pgﬁﬁ@ééhd ngée i ?u {céﬁrqua tg éﬁ{éé’s’}%e%h%c%?wé}%@nm?rﬁ?rw

[ 6- chl or guHohaniigé aexyenybtaiting}of2-wHit@xyd I ISINMmAsy spechytith[thde 214:%1 | - am de
as a light gel | ow solid. 1SN nass spectrum nfe 524.3 (M1 calculated for
Cz, H2oC1R¥bi salaated for (G NOpa? to exanple 23 ¢, from

5-i sopropenyl - pyridi ne-2-sul foni c acid [6-chl oro-5-(2-net hoxy-phenoxy) - 2-(
1-oxy-pyridin-4-yl)-pyrimdin-4-yl] am de and sodi um net hoxi de t here was
obt ai ned 5-i sopropenyl -pyridine-2 sulfonic acid

[ 6- met hoxy- 5- @3- 0neE lo@ Symie Bledeydarbded rbodyYppid yHR kuforhnid® in THF (20 ml)
pyrimdin-4-yl]-amde as a |light yellow solid. |ISN mass spectrum me 520.2
(M 1 ¥l svdrgtasifledoiroprgse- i oadurspof LiAbthipl @ neigtute THFetdien doactn 168:mabipl e

43) by trea trOf _4-[4-(5-1sopro yl . 25 o

oyt i o ne 5 I oTEY HHHET. Banatoed 10 it ias thdy Tofroleskts 856 Thedi n- 2- v1 )
ltom cei i agggﬁﬁt?gl??ggmh@hcqm&ea%ﬂhdﬁ% BEORRA5UR SRlIbwel iy P0%Hdudotis MeOH
4- [ 4- (5- icttwjpr apd (g0 mplyr THe predustivasrextrated)inéo etiteroxlyich was dried and

(2 et R Wb abiSh S Thd hefPf bR i ordy L FS o RERINE °t "

25 ISN mass spectrum, m/e 187.1 (M-1 calculated for C,;H,N,0O,S: 218). It was

used in the subsequent reaction without further purification.

e) In analogy to example 1g), from 5-hydroxymethyl-pyridyl-2-
sulfonamide and 2-(3-benzyloxy-phenyl)-4,6-dichloro-5-(2-methoxy-phenoxy)-
30 pyrimidine, product of example 1f), there was obtained 5-hydroxymethyl-
pyridine-2-sulfonic acid [2-(3-benzyloxy-phenyl)-6-chloro-5-(2-methoxy-



9 July 2003 WO 001 42035 PCT/ EPOO/ 00103 -61 as a white solid. |ISN mass
spectrum me 562.2 (M1 calculated for CZ H-NSOTS: 562. Prepa iy 2oo30f the
starting ial: b) To 0.72 g of 5-isopropeny~-pyridine-2- \& acid
[2-(2-cy X{E{)@hoﬂ peTEbdRIB

pyri di n-4-yl)-6-nmet hoxy- 5- (2- met hoxy- phgnoxy) - pyri m di n-4-yl ] -am de,
product of exanple 65, .in dry MeOH (20 m) were added at RT 3.4 nl of a 1M
NaOwe i n RhepoyybnyaHadined-yhramide agad offwhitejamorgbeus selid I8N massner 1.7
m of abog | Al wen d i ( ) for 2 h was

conti nueas\ﬁ%ﬁﬁﬁ%/gg?rglég{si(ﬁao%al?‘ﬁ%qg%g%tgﬁﬁﬂ"a %"o(%nsg% 0 HPLC anal ysis. The
"solution was 10 cooled to RT and concentrated in vacuo. The crystalline
solid which precipitated was filtered of f under suction and washed wth
ether to give

4- [ 4( 5- i sopr ogedynalggenslyte-exampledily) biitreatmengof Bokydmxymatbyhoxy- phenoxy

(5-1sopr ol Foreyne oyl ) | o |
Wbt Bt 2 Bl R il AR A B E pREAT RN o B P ReRRy ™ o2 ¢
C27H26 N6 Oplsin 3EA i 9 dint £51 5 8 Q8 3t N a GERPh MEGHOtHerd vo4s obtained 5-

4-[4- (5-isopropenyl -pyridi ne-2-sul f onyl am noj - 6- met hoxy- 5- ( 2met hoxy- phenoxy
) - pyri m diydmpxyijethylpyiridine-2esulfendicracid (2-62benzsdokyphenybr6-2ethoxy-Om sal t |
product of, ex le 66 b),. in M m), were treated af. ith 1.8 ml
N RROH RS EP e WRErTT Y oy i vl B a0 RN hiks salidy 19 mfsse
further 1 N GGV & | Ey i ntinued for further 20
h until t ec?;é%%fi ongv%as cgngﬁg‘?%tggggfglf"%{j“l\'zlg)’%ﬁ%@gnal ysis. The sol ution
was cgﬁcentrat ed then poured into diluted aqueous HCl, the product 25 was
extracted into AcOEt. The organic | ayer was washed with water, dried over
NaZSO, and concentrated in vacuo. The érystgllli ne precipitate that had

formed was col | ected under suction an ith ether to give
4-[ 4- (5i sopropenyl - pyri di ne- 2- sul f onyl am no) - 6- met hoxy- 5- ( 2- met hoxy- phenoxy

i rnidin-2- < i dine- 2- | i [ i I . I SN
hoas 50 spect rim® AYEMEYE GrRRRPIN) by 1S Aok ik B bl HUROEY,
00/ 42035 transferacgpiditiols 9f Su(1yhypddxyPCndethFROLIPpOd dine-2nailfogyc AciddRanpl e
29, by reduction of 4-[4-(5-i sopropené/l -pyridine-2 L .
sul f ony!l ati-henzdorEmheaylstmethon o Xy pPhepexy-pyrmadin-f-yilamidee- 25
b li ¢ :aC] . estery f 6, W in th
B N A S e A

[ 2(2- hydr BydreiyhyimethylditRyB-pirl dRrenBisGtbsiictadi @ {263 hdyoRpphexyl)-ayri m di n4
-yl]-amde as a |light yellow solid. |ISN nmass Sf)ect_r um me 534.2 (M1
cal cul at ethetbexy:Setdprsloeg-phbenoxyoprsianigire46d)-amide as egyhile sekidmpPB 34,

from 5-isgpropeny] -pyridi pes2; sWl toni c .aci 2

(2-cyano- (ﬁpﬁ&{_‘@% ’-ng‘? ﬁggéo®+gc(a;c%€qﬁig€?£]%h%9)’s [?)?’Igl)m di n-4-yl]

am de, product of exanple 65, and hydroxyl am ne hydochl oride there was 15
obt ai ned N-hydgoxy-4-[4-(5-isopropenyl -pyridi ne-2-sul fonyl am no) - 6- net hoxy
5- ( 2- net hoxy- phéﬁ%@(’jﬁ)tg%}/? thegstarting l}lﬁﬁ%‘?]di ne- 2- car boxani dine as a |ight
yel l ow solid. |ISN mass spectrun) me 566.2 (M1 cal culated for CZSHs5N, 06S:

562). 540 Ex | : : . .
N hi’ , rzg)xy- 4?{1)!)?'51‘_%%5 ggpg%gn%b%oﬁrgﬁ@ﬁd%Z-EGHH}]amlde potassium salt

2- sul f ony (symthe}isGdeseribed \inEP 2 T#9 BOYY irpvaterx(lD-miy weredadded ¥12lg pfri di ne
2- car boxani_di ne, product of exanple 69, on treatpent and acetic anhydride
in aceti c kMp®. T apssthepmixtvare vsas tepn seflxad tey S0umirutessThe XUEi d [ 6
25 ‘1 . .
nmet hoxy- 5.-W (af-fr?é’g%%%/}{p éﬁb%)i})egfyl[tgfd(lg‘ltﬁgt}ﬁg} ??‘1,1: lﬂe :P]r 8?(%%5 ‘g?gf’.“i{? f/ﬁd pyridin
4-yl'] - pyr iniodApOEtY Thed¥zaRicAayar W LhwaSha@wvithokhshed HithRates pirtdd ovar nl e
586.1 (M1 calculated for Cs~H-N, O6S: 586).

25 Na,S0, and concentrated in vacuo to give (5-(1-hydroxy-1-methyl-ethyl))-

pyridine-2-sulfonic acid amide as yellow oil. EI mass spectrum, m/e 216 (M

calculated for: C,;H,_N,0,S 216).

The material was used without further purification. The corresponding
potassium salt was prepared from the sulfonamide on treatment with

30 potassium t-butylate in MeOH.



9 July 2003 WO 00142035 -63 Exanple 71 PC T/ EPOO/ 00103 In analogy to

exanpl e 20, from 5-isopropenyl -pyridine-2-sulfonic acid [2 9 July 2003

(2- cyano-Ruebdbdds4- Y! ) - 6- met hoxy- 5- ( 2- met hoxy- phenoxy) - pyr ipgiraipdodons |

am de, product OF exanple 65, on treatnment with NaOH there was obtained 4 5
[ 4- (5-i sopropenyl - pyridi ne-2-sul forlyl a#Bno) - 6- met hoxy- 5- ( 2- met hoxy
phenoxy) - pyri m di n-2-yl ] -pyridi ne-2-carboxylic acid am de as a |ight brown
solid. ISN mass spectrum me 547.1 (M1 cal culated for CzsHZaN606S: 547).

SulTonyl am no) SoHBHIRE b PR e Sy R b Y Pyl BRIy | i me- 204
rDOXY| ¢ a6i hinDRGEn R ackd ARLE fifasdtith BRL BKHAM N YIRS RS stdier o

was obt ai

4-[ 4- (5- i deghlopsBy2-Mmetheknphensxy )y mding prédutttofexyniple 27 thexy wakenoxy
)-pyrimdin-2-yl]-pyridine-2-carboxylic acid nmethylanm de as 15 a white
solid Sol iobtaimsd réb-hivdpexy-1unethileetba-pyridine-Z-gifonte acid 3.3 tenaybrgoss:

g? |1 ébp%g%ﬁy@@: g}%&%?@-ﬁétﬁﬁgﬁg e%rf?xﬁg-pg%irmq%n-tl-yl]-amide as an off-white
met hoxy - 556Rd MBS PaX Y sPESRNYh; A1/E BIBY (1 Gldidted ?OTmrHMNéegsgéalsa.am de,

product of exanple 65 c¢), and ethylengl'ycol there was obt&i ne

5-i sopropenyl pyridi ne-2-sul fonic acid
[ 2-[ 2- (2- hydr oxy- et hoxy) - pyri di n- 4-yl ] - 6- met hoxy- 5- ( 2net hoxy- phenoxy) - pyri m

cal cul at et for BAerperis tobgampleath, BT merd of B hur By L e ¢ 66
cal cul ated for . P& : ; A& e
a), byygr [ -4 4uifln € . 6- .

vt i o 15! SRhgP it Sl nl RRA 18BN epaylony phenyly Echlore.5 Gomethoxy: |
pyr i di ne- phravogXpyrithidiact-vl]eirthide estheNaOCH pin MelOH whiehe 2/dstdBtairreded-hanol
9 July 2003 WD 00/42035_ - 64 PCTBP00/ 00103 there was obtai ned

4- [ 4- ( 5- i $qpnuhenytl-pathyl-athyl)-puriding2asnifanic scigel2n@xhenzyloxy-phenyl)-6-

(2- met hoxy- phenqQx hm di 3-2- v b -pyri di-ner 2acar boxyl | el fl et ester
as a whi txggﬁog(vwé%l%nég{sgxgpge}é%}&gﬁ% p&%ighgi/'g‘}g@ I\ﬂ%fl%fc%a i é’?@gﬂf%rmm'
CzeH2, NSOISP mék) spectiuenansd 629 1aMM 4 heakiuddted for CRIRIN &, S: BR9).n anal ogy to
exanple 66 b), from 5-isopropenyl -pyridi ne-2-sul foni ¢ acid
[ 2- (2-gyano- pyri di n-4-yl) - 6- met hoxy- 5- ( 2- met hoxy- phenoxy) - pyri m di n- 4
yl]-am de, product of exanple 65, and NaCEt in dry ethanol there was
obt ai ned 4-[4-(5-1sopropenyl -pyridi ne-2ssulf am no) - 6- met hoxy-5-(2 10
nmet hoxy- phenoxy) - pyri m di n-2-yl) - pyri df%-n)'(ea%g@;lﬁooxi mdic acid ethyl ester
sodiumsalt as a light brown solid. I SN nmass spectrum me 575.1 (M1

a) In analogy to example 9a), by benzyl ether cleavage of 5-isopropenyl-

pyridine-2-sulfonic acid [2-(3-benzyloxy-phenyl)-6-methoxy-5-(2-methoxy-
phenoxy)-pyrimidin-4-yl]-amide with TiCl,in CH,Cl, there was obtained 5-

20 1isopropenyl-pyridine-2-sulfonic acid [2-(3-hydroxy-phenyl)-6-methoxy-5-(2-
methoxy-phenoxy)-pyrimidin-4-ylj-amide as a white solid. ISN mass spectrum,
m/e 519.1 (M+1 calculated for C, H, N,O.S: 519).

Preparation of the starting material:

b) A solution of 0.1 g of (6-(1-hydroxy-1-methyl-ethyl))-pyridine-2-
25 sulfonic acid amide, product of example 14 b), in CF,CO,H (2 ml) was refluxed
for 20 h. The solvent was then removed in vacuo to give 5-isopropenyl-
pyridine-2-sulfonic acid amide as a white solid which was essentially pure. EI

mass spectrum, m/e 198 (M calculated for C;H,)N,0,S: 198).



cal cul ated for C2gH eN606S: 575 -free sulfonam de). Exanple 75 15 a) In

anal ggy to exia][rpl e 19, Ier)m 5-( ﬁ hydro?y- 1- rrﬁt hyl - ﬁt hyl )) 9 July 2003

pyri di ne-2-sul foni c aci 6- met hoxy- 5- ( 2- met hoxy- phenoxy) - 2-

1- oxy- pyrWEiIOWAWI$) - pyrinidin-4-yl)-anide and trinethylsily B0 her e
was obt ai ned 5-(1hydroxy- 1-net hyl - et hyl3¢ pyri di ne-2-sul fonic acid

[ 2- (2- cyano- pyridin-4-yl)-6nmet hoxy-5-(2-met hoxy- phenoxy) - pyrim din-4-yl]-am
ide as a |ight Hhesaresiongdingpotassiurasalisyas preparesdy womythe sylfgnaraidec ul at ed

for C26Hz~Ns . 547) . Preparati fy.the ing material: b) In anal ogy
to exanpl é’nl@%r?g?tr %)Vr‘r%hsﬁ%sﬁﬂ'l’&? g’@ﬁ’.@h@t’ﬂﬁ%ﬂnyl ) pyridine-2-sulfonic
"acid am de potassiumsalt, product of exanple 14 b), and 4

(4, 6-Di chl or o-5-(2- met hoxy- phenoxy) - pyri m din-2-yl]-pyridine 1-oxide there
25 was obtai ned 5-(1-hydroxy-1-nethyl -et hgl.) -pyridi ne-2-sulfonic acid
[6-chl oro-5 c) In analogy to example 1g), from 5-isopropenyl-pyridine-2-sulfonic acid

2- met - -2-(1- - i din-4-yl)- imdin-4-vl]l-amd whi t
Sol t ) SprhREPREikafn St el Bu ety JrRbi B Bt Bloveds FistRaged, ™ 1
544) . 9 : R 7 ety st t I
o by 1 B e O R o AT fRer Oy St 70yt exanpl e
[ GchhI g_r oiﬁ;p(r?;genj_zll;pw?ﬁhtmﬁammnﬁe(qid tb%—!(%menz( izglaxy4pthonydy-6ichilaior5-42y1 | - ami de

sodl um oxi.dae re S.0 ne -
iﬂydr oXy- p%@mym*&w -pyyizmil?‘lémféz 5-§mif36rﬁ5caraeffd~bi§erﬁeiiﬁol»?Psnﬁs- met hoxy 5

phenoxy) - 2-.( 1 - b R- I sl Y, ' a white solid. ISN
mass spect% P é%rgﬁ%%%'&((ﬁ% %gﬁ%%#egfghﬁségl,@%&gg) 538). Exanple 76
In anﬁlloogy to exanple 36, from5-( 1-hydroxy-1-nethyl-ethyl)-pyridine-210
sul fonic aci d [ 6-nmet hoxy- 5-(2- net hoxy- phenoxy)-2-( 1-oxy-pyridin-4-yl)
pyrimdin-4-yl]-am de, product of example 75 c), and ethylenglycal  there
was obt ai ned 590 Analogewsly te exemple 1b) byl trepimpat aEddsepriopsayLPwaAne-

[ 2-[ 2- (2hyd -.et X ridin-4-yl]-6-nmathoxy- & (2-0et hoxy- phanoxy) - pyrim
i e ayi ] g R Rpen P Cp ey O AR O RN 4 Flh 1
15 cal cul gyefnidih-£y))HnANEORSh N8RICH BxaNRICH tRed@wastiirieds-0f 0.52 g of
4-[ 4- met hoxy- 5- ( 2- met hoxy- phenoxy) - 6- $5met hyl - pyri di ne- 2- sul f onyl am no) - pyr
i m di n-2- y$qpropenyli-peridine ts@kfymcmcadizh(anpyﬁm:repheﬁyléﬁampt}@mﬁ-(zﬂ DVF
(10 m). were,added at 0.23 f 1,1,.3, 3tetyagnet hyl i di ne fqll owed by
0248 15 o SRy Fho Ldritai i aaudeas whagseits SRt faedrog v
Ertan et 3h/e 609 I0MRI-Mcalt@1a6dd for €923 qub.s:zg@g)_m). The reaction m xture was
then heated at 60 C for 20 h, cool’ed®tb RT and partitioned between ice

wat er and Et OAc. The organic |ayer was washed with 25 water, dried over
Na~S04 and the organic |ayer was renoved in vacuo. The residue was purified

on a silica gel chromatography col unn’éel ut gd gith tertbutyl nmethyl ether).
Conmbi nations of the purified fraction uation in vacuo afforded

4- [ 4- met hoxy- 5- (2- met hoxy- phenoxy) - 6- (5- met hyl - pyri di ne- 2sul f onyl ani no) - pyr
i mdin-2-yl] - pyhifid6gde @@e%glé 2, ﬁ&h@s»}s%ﬁ%gé’ﬁfy’l:?ﬁaineeﬁis%ﬁfoﬁi% @c’idg?.y\'h' te
solid. ISN mass specttfum nfe 608 (M1l cal culated Tor CzaH, ; NsO9S: 608).

9 Jul y2@0d3-hy@rogy-42eas])-6endharpibe 2748 e BGTBPERE NG 3pymimadiad- ¢ gy -amidxanpl e

(5 et ) TEYARER Shesranie Shyamshrang) EnproRdtare thers wapgbranas L boxyl i
5 acid, PrigtheR}1-BFAMME 22k AYhriitcy Rk kky Bl AR Kok fIBhE RS- 0Dt ai ned

4
[ 4- met hoxypyrrif2dife2-Foixyhomed-agetio acid- ety ebtep)dd 4l be~whiie! dodidy ISNimagpyri m
idin-2-yl]-pyridine-2-carboxylic acid 2,2-dinethyl-propionyl oxynmethyl ester
as a whi t SPgstnum, manGA4S(Micaleulateddor G3H,,MNMPIS 0Dl at ed f or

C~H31NSM9S: 636). 10 Exanmple 79 In analogy to exanple 77, from

4-[ 4- n28 hoxy- 5- (2- met hoxy- phenoxy) - 6

(5-met hyl - pyridi ne-2-sul fonyl am no) - pyri m di n-2-yl ] -pyridi ne-2-carboxylic

Example 17

Analogously to example 6, by saponification of {3-[4-(5-isopropenyl-
pyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-2-yl}-
phenoxy}-acetic acid ethyl ester, product of example 16, with 1N aqueous

30 NaOH in MeOH there was obtained {3-[4-(5-isopropenyl-pyridine-2-



aci d, product of exanple 21, and 1-chloroethyl ethyl carbonate there was
obt ai ned 4-[ 4- net hoxy-5-(2- rret hoxy- phenoxy) - 6- (5- met hyl - pyr i dig\@ug 283

sul f onyl yrimdin-2-yl]-pyridine-2-carboxylic acid
et hoxyca%ﬁ‘ﬁ/{ §y ethyl ester as a white solid. | SN nass s%ec r"&"rﬁ’“‘%%

638.1 (M1 cal cul ated for C2~H~NSO, 0S:- 4638) . Exanple 80 20 In analogy to
exanpl e ?7, m 4- [ 4- et - t hox phen y): 6, ..
(5- net hyl s‘ﬂmy PR O-& e gﬁﬂéﬁé@&"gwm IWXZS)\W}UBWPU?'HQ:E‘J%H&yl ic

d,
(synt hosi 2etdie #3d BEGRRO® yihte 2060 R bnderclnd sl Wi B3NP B ulgtea
1619) t hefo Qs NIOS: Md)
4- (4- met hoxy- 5- (2 nethoxy phenoxy) - 6- ( 5- net hyl - pyri di ne-2 25

sul f onyl am no) - pyri m di n-2-yl]-pyridine-2-carboxylic acid 1
cycl ohexyl oxycar bonyl oxy-ethyl ester as a white solid. |ISN nmass spectrum

me 692.1 (M1 calculated for C~3H3$N§§£LEOS~ i)%) 9 July 2003 WD 00/ 42035

PCT/ EPO0/ 00103 -67Exanple 81 In analo le 22, from
4-[ 4- met hoxy- 5- ( 2- met hoxy- phenoxy) - 6

(5- et hyl - pyriHi #aldgs 4b erawipeTnby reductiodidf-{3-[M-6-Ryprepersipyeidinexy! i
aci d, product of exanple 21, and hydroxyacetone there was obtained 4-[4 5

met hoxy- ssylforrde mang)- yy-&%? saathoky phepoxydpyrimidint ol phereiypyr i ni di
2-yl di 2< | 2- L t lid. ISP
mes specteaiit A EHSAEeY '(éd@éﬁ' Oxolﬁgp@hiﬁa%&éa% B o 82

I'n anal ogyhLiaPn&KSTRY 5Zny1t Tt g.sﬁ?foméxcfer tﬂﬂi 'Bgayo -6 10

(5- et hyl - pyri di ne- -sufon pyrim din-2- r|d|ne20arboxyllc
aci d, 1pr ophien ylp-6-rertndyes-22-methdx - manyanmhdnmeMyﬂﬂeamxdaasabWteed

4- [4rret hoxy: 5- met hoxy- pheno 5-peth yr| no) pyr i
m di n- 2- y"r#(g S&WSQPE%FBB%W%&%&J%1§ FRIALRG| 912 f&m& ¥’Qggner as a
white solid. I SN nass spectrum nme 620.1 (M1 calculated for C-aH3, NSOBS:
15 620). Exanple 83l n analogy to exanple 22, from 4-[4-net hoxy-5-(2-net hoxy
phenoxy) - 6- ( 5- met hyl - pyri di ne- 2- sul f onyl am no) - pyri m di n- 2-yl ) - pyri di ne- 2
carboxylic acid, product of exanple 2Exangle219ydr oxyacet ophenone there was
obt ai ned 4-[4-net hoxy-5-(2-rnet hoxy- phenoxy) - 6- (5- met hyl - pyri di ne-2 20

sul f onyl am no) rimdin-2- |ne2crboxllc acj d
2- 0X0- 2- pheny|a£¥%9|SU§gf-'%$waso {3 dlo suathalp pgwssalericrand By e 640

77t iam e eR PR B leagi-%wn o PprinlEl A e

( 5- met hy| irp@H N EPmIpvernxided ae)l%’plrzemdldﬂzreth}r}a@umedfdmm%dchy bexylic
aci d, product “of exanmpl e 21, and_1-brono-4-nethyl-petan-2-one_ (synthesis

descri bedmBf¢simathglsiiyl cyanidecliie madare masthery geflured orndd hoppelpddel 4-[ 4
e o eRZa I LA RBERON S PR el Dl YA LSl i Vet Al ber ©

pyri m di nwasWdshHedriviled &rith Gatbe driéd 006 WaBOTRINY theopairiPeblvent &pdLr as a
20 then removed in vacuo. The residue was purified on a silica gel
chromatography column (eluted with Me,Cl/MeOH: 95/5). Combination of the

purified fractions and evacuation in vacuo afforded 5-methyl-pyridine-2-

sulfonic acid [2-(2-cyano-pyridin-4-yl)-6-methoxy-5-(2-methoxy-phenoxy)-
pyrimidin-4-yl]-amide as a off-white solid. ISP mass spectrum, m/e 505.2 (M+1
25 calculated for C, H, N,0.S: 505).

Preparation of the starting material:

b) A solution of 30 g of 4-[4,6-dichloro-5-(2-methoxy-phenoxy)-pyrimidin-
2-yl]-pyridine 1-oxide and 31.1 g of 5-methyl-pyridyl-2-sulfonamide potassium
salt (preparations described in EP 0 799 209) in DMSO (100 ml) was stirred



white solid. I SN mass spectrum me 620.1 (M1 calculated for C~oH3, N508S:
620). Exanple 85 5 In analogy to exanple 22, from 9 July 2003

4-[ 4- met nmet hoxy- phenoxy) - 6
(5-neth p?%é?/?z |§'ne 2-sul fonyl am no) - pyri m di n-2-yl ) - pyri di ggT Pg%{?oé%"xw i C

aci d, product of exanple 21, and di hydr4ddxyacet one there was obtai ned

4- [ 4met hoxy -5 h 5- net hyl - d | .f | gm '
i i - 2- ot 2000 el B SHe AR wirg e SO posTed g S R as & 10
whi te solygdier Bf2 M§§cl’§m;n'1}‘ﬂhdy€1 Q@uésﬁ%%&caﬁ&ﬂ{ﬁﬁ@a{&{\agﬁltéﬁé@mogs

596). Exanple 86°In anal ogy to exa

4- [ 4- met haffysupeRded thh 60D b €Hd ap)l-tiedted with 2N aq. HCI (37.5 ml) for 15

(5-net hyl - pyrl di ne- 2- sul fonyl am_no) - pyri m d 2-yl.]1-pyridine-2-carboxylic
aci d, proRMRYtesTURGegRrons SFINg. ’Bﬁ%ﬁﬂfﬂsﬁa %yvh% yas|ateses °2f§gb5ne

(SYNL ! AESCERARHIAY M1 ARG Al Fhoibo o 0% Bm ERIrid32). Vol - 22,

1277) there was o

4- [ 4- met haforfic (a2idBichdony- @Iﬂﬂnﬁé&)m& ;ﬂ{ermw;ﬂ ﬂwﬁy@m@has;uymwimm}m) pyr
i m di n- 2)4;& pyrldlne2carboxgallc acid 5 hyl - 2-oxo 2

[ 1, 3) di oxbiylamyderas wift whitearyatals, m|23é3°52>40d3 cr Bianlisest fs*pEtAﬁQE;t me 634.3
(M1 calculated for Cz9HZ5NsO 0S: 634). Exanple A Tablets containing the
foll owi ng ingredients can be produced in a conventional manner: 25

| ngredi ents ng per tablet Conmpound of formula (I) 10.0 - 100.0 Lactose

125.0 Corn st agxho Z%oﬁltlory\@fq(gﬁgggém-fﬁhﬁ MeOIE 50/ RIS WRRe aldaed 4J¢1by 2003
PCT/ EPOO/ 00103 -69 4.0 0 Exanple B 5 Capsul es containing the foll bwi ng

i ngredf erﬁ@@ﬁwlwrphodt?e@dlfomcaambﬁvtéﬂormﬁa(l.‘z e blnery- phemradfﬂeﬂt-exponpound
of formula actose. 1 nst er .capsule 2 1
5.0 Exan‘pﬂ”é‘gé:?q h QEPVB‘H‘ ik a"{?af?qﬁ ]ﬁ‘ d khe it s ég ‘%ﬁ? ‘E?in%r 15
Conpound f n N or
i nj ecti on@(?eu}jl l%ﬁgpgfméxarﬁ:h gﬂa %ﬁg@%&%dﬁ%ﬂ@‘#éﬂ% a I 18aerce
suspendedaguechSHEBL ahd Miglprodustiéxtzacted 0o CHfClaeNzy brgdrio bafer Wik s

ai ner havi ng a dosage val ve. 0 g of Freon

15 hre 11 8ried ovar 4,80, 608 AV eEm oYL I et TheAroCRToRRGEN o he
pr oy Bort T RENEES o EEQMEEIT 8 b SERREBI bR PAaIRe R ol °
i ndi vi duaineyhoxy-3-(Quingti2é383 phenoxy)-2-(1-oxy-pyridin-4-yl)-pyrimidin-4-yl}-amide
as off-white crystals. ISP mass spectrum, m/e 496.1 (M+1 calculated for
C,H,N,0,S: 496).

20 . Example 20

0.356 g of 5-methyl-pyridine-2-sulfonic acid [2-(2-cyano-pyridin-4-yl)-6-
methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl}-amide, product of example 19,
dissolved in EtOH (5 ml) were treated at RT with 2N NaOH (0.7 m}) and the
solution was refluxed for 30 minutes until the transformation was complete

25 according to TLC analysis. The reaction mixture was cooled to 0°C, the pH
adjusted to pH=1. The crystalline solid was filtered off, washed with water and
dried in a high vacuum to provide the desired 4-[4-methoxy-5-(2-methoxy-
phenoxy)-6-(5-methyl-pyridine-2-sulfonylamino)-pyrimidin-2-yl]-pyridine-2-
carboxylic acid amide as an off-white solid. ISN mass spectrum, m/e 521.1

30 (M-1 calculated for C, H,,N,OS: 521).



WD 001 42035 -70 G ains 1. A conmpound of fornula (1) PCT/EPDO 00103 R - SO2NH
N\ O\ (1) i NX/ R25 wherein R is pyridyl, pyrrolyl, im 8anlyl3003

t hi azol yl ' linyl or oxazolyl, optionally substitutedpwiboblghiggen.

| ower al Ig/??&%%goxy-l ower al kyl or |ower alkenyl; 10 Rz i g%% 5) Y-R22 or
het er ocycl yl, wherein heterocyclyl may.gptionally be nono-, di- or

tri-substituted, independently, with hydroxy, |ower alkenyl, am no, |ower
al kanoyl am no, | ower al koxycar bonyl amﬁ@,ami@& al kyl or hydroxy-1| ower
al kyl; RZ' is cyano) hydroxy-Iower alkyl, carboxy, -C(O NRaR,

-(CHY),,~NHR, Ghie IG{ () { amkding, shvdr a4 di no,
| oner al koxycaggﬂgﬁqgﬁ%ﬁ%gyg%@ g\%ﬁk@ %@%ﬁ‘?ﬁ%@%ﬁ?e@ ﬁ%ﬁ%@gen,

| over al kaﬁmeshyla@ﬁrrhx)wxﬁwﬁh-mghy;byrmiaw-caﬁk@ylﬁ%aucm@Yﬂﬁ,del, py&iuct of

al koxycar bonyl -1 ower al kyl, carbanoyl -| ower al kyl, di-I ower

al kyl car baxaiple 8fedissokied ingd miktutecfePHEdipkane (40 nily3) ol Werodreatedy| ;

R is hydr 0 Lkyl ) optionally substituted wt ydr ower

Al Koxy> RBCRCT Hth BBLRIGH Sl a5l R otediop v et arcds Y Resthie i

al kyl sul f pnykit) and 3 MCIQDS |ARARATLEPRL SO b Heutel O

-N; and Yis -O, -NH; and pharnmaceutically acceptable salts and esters

t her eof . Peflvx fanfiothdr 24 dountihthd trariséirmmatiomiversstamBPRete aicpording ko B1.C

thiazolyl, 5, optiqnal Ig/ substituted with hal ogen, |ower alkyl,

hydr oxy- | 8Rlyss-kihe seagtipiemizturewyas cqncentre,aéﬁgdnrv&cae@d}chth@pmﬂwéﬁaﬁ 1,

wherein R,i b oy ' . .0, |y, I Lyyt | r al kyl

or | ower gf‘t’esdr?y%q hgl% gﬂiighbhgﬁégl'%%:%%?%}énrg‘% (L) d)zglne?J %?e%clﬁgi‘%g’ %%?01\17\,%%\?@ n R'

i's cyaro, rbx)ﬁ@lv@él)iﬁszcﬁ‘be’[[‘habkiﬂainﬁ%f@wallih@\&elidabk@ﬂé%ﬁéa(w&h,ether and

. -C(ONR R, -CH-NHR , ami dino, hydroxyan di no or -CHLNHC(O) NHCHLCH-, and

R, R andrred iax 2 vasuysf imgyeidnldcimethony-5-(2-methoxy-phenoxy)-6-(5-methyl-
pyridine-2-sulfonylamino)-pyrimidin-2-yl]-pyridine-2-carboxylic acid as an off-

white solid. ISN mass spectrum, m/e 522 (M-1 calculated for C, H, N,0.S: 522).

15 Example 22

220 mg of 4-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2-
sulfonylamino)-pyrimidin-2-yl}-pyridine-2-carboxylic acid, product of example
21, suspended in acetontrile (10 ml) was treated at RT subsequently with 27
mg of methanol, 100 mg of 4-(dimethylamino)pyridine (DMAP) and 186 mg of

20 benzotriazol-1-yloxytris-(dimethylamino)-phosphonium hexafluorophosphate
(BOP). The mixture was stirred for 12 h at RT, then partitioned between cold
diluted HCI and EtOAc. The layers were separated, the organic layer dried
over Na,SO, and the solvent removed in vacuo. The residue was purified on a
silica gel chromatography column (eluted with Me,Cl /MeOHc: 95/5).

25 Combination of the purified fractions and evacuation in vacuo afforded 4-{4-
methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2-sulfonylamino)-
pyrimidin-2-yl}-pyridine-2-carboxylic acid methyl ester as a white solid. ISN
mass spectrum, m/e 536.2 (M-1 calculated for C,;H, N,O,S: 536).



5. A conpound according to any of clainms 1-3, wherein R2' is cyano,

car boxy) carbanoyl, |ower al koxycarbonyl, hydroxy-|ower alkyl 9 July 2003
acetyl arrq e 15 or met hyl sul fonyl am nonmethyl. 6. A c grogfesor di ng
to any o CP@%;%; 1-5 wherein R is R', -Y-R2~ or heterocyclyl selected

from2-pyrimdinyl, 2-imdazolyl, [1,2 #]-0oxadiazol 3-yl, 2-oxazolyl or

2-thiazolyl, optionally nmono-, di- or tri-substituted, independently, with
| ower al kyl, hydroxy-Iower al kyl) | ov@‘%‘ﬁk’@r—%a, | ower 20
al koxycar bonyl am no, | ower al kanoyl am no, hydroxy or am no. 7. A conpound

according to a i . reel 4. me B .(2-n%E clyl
“sel ect edgf rom gﬂggﬁlﬁﬂfﬁa}n@eﬁn@éﬁgﬁlﬁ 151re't ?}52,51{]‘20r§g§i?c2(¥8;15h%}?‘<§7|@_,{’)@y Y
opt i onal | §5-sadtditylfpytrztinwit dulfowdamihQypyrimidipr 2ynpyridine-2-carboxylic

t - but oxycar bonyl am no, fornyl am no, acetyl am no, hydroxy, amng or %5

hydr oxy meaeigh, predugt efanssuple s eadathgnelbthers wers thamﬁ@/ 4-[%-,m%\92w& TR

i s hydrog I r.al kyl hox hyl . | -2l owernyal kyl
car banby TRl Ry s SR ney Tty ne R TR BHER- Btk og

9 July 2089riikh8 4d®3RyREAEERORLDEHEB as 62wRite AohENTIBIN N as¢ SPecid, myeany

of clainms 1-7, wherein 2 is hydrogen, |ower alkyl, |ower

al koxycar 528yl (Molwealculated for Cp S19%8r al kyl. 10. A conpound of claim
1, selected fromthe group consisting of

4-[ 4- met hoxy- 5- ( 2- met hoxy- phenoxy) - 6- (5-net hyl -pyridine-2 S

sul fonyl am no}-pyrimdin-2-yl)-pyridine-2-carboxylic acid,

4- (4- met hoxy- 5- ( 2- met hoxy- phenoxy} - 6- (Bz4feblay24 pyri di ne-2

sul f onyl am no) - pyri m di n-2-yl ] -pyridi ne-2-carboxylic acid nethyl ester)
5-met hyl - pyridi ne-2-sul fonic acid [2-(2-hydroxynet hyl -pyridi ne-4-yl)

6- met RABxy- 5- ( 2 Insradagy phexample 23, rfromdi-M-heghoxhi(@epetloxy-phenoxy)-6-
4-[4-nmeth - 5-(2- nmet hoxy: noxy) -.8-(5-nethyl - pyridi.ne- 2 .

sul f onyl aﬁ%%b’it-héfjﬂyﬁf Pﬁ’-ng‘Q? “){;%?}IHP%BYTZ‘U‘&%%B@]I‘PF 13&%2%"‘?5}%’9’&‘} er,
4-14-(5-i S t L ne=R2-sul j = 5121 -
phenoxy) - %%’ %%?H%%ﬁﬁgf}% P r?fél(ag)é é@,ﬁﬂ l?%)%%/{ ﬁé&géf%(%be%ﬁé%d gg%ﬂgg,émoxy

N- hydr oxy 542 rhetbbipphehoxiD-6vei-noathybperidine) 2-6ulfongktrhido) 4fyrimidin-2-yl}-
pyri di ne- 2-sul.fonyl am no).- pyri.m di n-%-yl ) -pyri di ne- ,-cgégf)xam' di ne,

5- met hyl - BYFiddPa=-oarhery inpeidispprapy! getergRn Wl (tf-sfﬁ’i@h L RsR sRG§Lrum,
2-[ 2- (45 MRi/BEY: 2 ' 31l rigine-4-yl]-pyrimdin-4-yl}-am de,
5- net r%?/l - pyr p&linéle géﬁpg%:eg%gépéf}%y%gg(%e )hanesul f onyl am no

met hyl ) - pyri di ne- 4-yl) - 6- met hoxy- 5- ( 2- met hoxy- phenoxy) - pyri m din-4-yl] 20
am de, 5-isopropyl-pyridine-2-sulfonic acid ~[2-[2-nethanesul fonyl am no
met hyl ) - pyri di ne-4-yl]-6-nmet hoxy- 5-( Z-Egégoi(eyéghenoxy) -pyrimdin-4-yl]

In analogy to example 22, from 4-[4-methoxy-5-(2-methoxy-phenoxy)-6-
(5-methyl-pyridine-2-sulfonylamino)-pyrimidin-2-yl]-pyridine-2-carboxylic
20 acid, product of example 21, and ethylenglycol there was obtained 4-[4-
methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2-sulfonylamino)-
pyrimidin-2-yl]-pyridine-2-carboxylic acid 2-hydroxy-ethyl ester as a white
solid. ISN mass spectrum, m/e 566.1 (M-1 calculated for C,.H,N,O,S: 566).

25 Example 26

70 mg of 4-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2-
sulfonylamino)-pyrimidin-2-yl}-pyridine-2-carboxylic acid, product of example
21, dissolved in DMF (5 ml) was treated at RT with 30 mg of 4-
methylmorpholine, then cooled to 0°C and further treated with 26 mg of



am de, 5-isopropyl-pyridine-2-sulfonic acid {6-nethoxy-5-(2-nmethoxy 25
phenoxy) - 2-[ 2- (5-nmet hyl -[ 1, 2, 4] oxadi azol - 3-yl ) - pyri di ne- 4-yl | -quyiy 2068 n- 4
yl}-amd - yl -pyridi ne-2-sulfonic acid [2-(2-cyano- pyli.gine-4-yl)-6
met hoxy- Sy?g(-’%ﬁgoxy- phenoxy) - pyri m di n-4-yl]-am de) 3@61%%@/0&03/
S-met hyl - pyri di ne-2-sul fonic acid [2-(-34hydroxy- phenyl ) - 6- met hoxy-5 30
el o SePhe L R S 1% Sthabith Tl ed, T Sohution was stred SERT />
[2-]3-(2- = (e AVANE = . .

It hoxy- 50 D nmt P i BRESRE th 10 me of st lamipe hygrochlorido and

5- i sopr opstirneydrfordl 2ér 2t R Thiei mixettird was p2rtiohyd betweehn vold dilnyed HiGle
4-yl]-6-net hoxy- 5- %‘%@Tt hoxy- phenoxy) - pyri m di n-4-yl]-am de, 5

5- et hyl - 94 h&; PV%&Wer%ﬁempqaﬁeqP,zthwrg@mc rdvasheg witly water,

met hoxy- 53 (; h - i din-4- m . .

(5 [ 0 TRt RSBy N L BN bl e bd BB g, The solid residue

sul f onyl awaBarit@ydtediveitheZhyt, ffil piedvfy hnddriéd imai K ght vWdu st ®Fgive 4-[4-

5-isopropyl -pyridine-2-sul fonic acid [2-(2-hydroxynethyl-pyridin-4 10
yl ) - 6- et mekhoxz-p 42 methouy-pranosy)-B-(dymethl- pyriding-2asnldenylamino)-
N-(4-[4-(5-i.sapr opyhs pyr.i,di ng- 2-sul f.onyl.am ng) -.6- net hoxy- 5- (2 .
et hoxy- pREHBRD- AT BV HAR & 85rAr By R o gy i Aaa oaitaerystalline
4-[4- (5-1 SART.IBN 16 ispedufy, SHid 93y bam v (9133%).
phenoxy) - pyri m'Bdi n- 2- ;7%?] - p?ﬁ’zy)r?e%ybgﬁggéﬁl@%]gg%@g@?%ﬁgN@ﬁq%m

4-[ 4- ﬁé i sopropyl - pyri di ne-2-sul fonyl am no) - 6- met hoxy- 5- ( 2- met hoxy
phenoxy) - pyrim di n-2-yl]-pyridi ne-2-carboxylic acid isopropyl ester,
4-[4- (5-isopropyl -pyridine-2-sul fonyl gam no) - 6- met hoxy- 5- ( 2- met hoxy
phenoxy) - pyri m di n-2-yl ] - pyri di ne- 2- ci&ﬁﬂ%&lﬂ—%-aci d ethyl ester,

5-nmet hyl -t hi azol e-2-sul fonic acid [2-[2-(2-hydroxy-ethoxy)-pyridin-4 20

yl ] - 8- net hoxy-f; LR 2 S \VA iy el -yl @fﬂéﬂc g .
4-14- (5-i sopr o%%l-g%ly ?)r%a@@§?%%§ ar‘%l &o&e@?éﬁﬁ)})xy- - ?]?-xﬁe]%}}%%y) 6
phenoxy) - (B¢miethgl-pyrddite-2 pylfody lenih o aphivmydinc 2 34d]-gypidifle,2-carboxylic

N- hydr oxy-4-[ 4- (5-i sqpropyl - Xri di ne- 2- sul f onyl am no) - 6- net hoxy-5

( 2- met hox3CPnBFRNES op ox AmiDde E 2254 ethonelamiacy wherpas dhe frndp predygtavas

id 3[4 - : -nh - .
o oL DU Arb e Bl BRI OO MM 955 as eluent,there
4- [ 4- (5- i sapobpinef -4 niehdxyBL(Romet Rék pheRoREL .03 meth v-pRiifiney2-

phenoxy) - pyri m_ di n-2-yl]-pyridine-2-carboxylic acid net h& ester and
sulfonylamino)-pyrimidin-2-yl]-pyridine-2-carboxylic acid (2-hydroxy-ethyl)-

amide as a white solid. ISN mass spectrum, m/e 566.1 (M-1 calculated for
C,.H,N.O,S: 566).

20
Example 28

In analogy to example 26, from 4-[4-methoxy-5-(2-methoxy-phenoxy)-6-
(5-methyl-pyridine-2-sulfonylamino)-pyrimidin-2-yl]-pyridine-2-carboxylic
acid, product of example 21, and isopropylamine, whereas the crude product

25 was purified by column chromatography with AcOEt as eluent, there was
obtained 4-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2-
sulfonylamino)-pyrimidin-2-yl}-pyridine-2-carboxylic acid isopropylamide as a
white solid. ISN mass spectrum, m/e 563.2 (M-1 calculated for C,H,N.,O,S:
563).

30



4-[ 4- Met hoxy- 5- ( 2- met hoxy- phenoxy) - 6- ( 5- met hyl - pyri di ne-2 30

sul fonyl am no) - pyri m di n-2-yl]-pyridine-2-carboxylic acid 1-a®iubx300st hyl

ester 2003 WD 00142035 PCT/ EP0O0100103 -74 11. A ¢ e.gﬁg 1&f claim
1, select edl}%%%the group consisting of: 5-nethyl-pyridine- sH(P(?’ onic acid
[ 2-[ 3- (2- hydr oxy- et hoxy) - phenyl ] -6 - 45 -

nmet hoxy- 5- ( 2- net hoxy- phenoxy) - pyri m di.fn- 4- ~am de,
5-met hyl - pyri di ne-2-sul fonic acid [ 2- (@Q@fﬁ%—g—g- phenyl ) - 6- met hoxy-5 5
(2- met hoxy- phenoxy) - pyri m di n-4-yl)-am de, 5-nethyl-pyridine-2-sulfonic

acid [2-(2-cyanso sy ofdd-14 4n¥thoxs~ Wﬁﬂ%oxy -phenoxy)-6-(5-methyl-pyridine-2-
5- (2- net hoxy- phenoxy) - pyri m di n“4-yl]-amd

4- [ 4- met haxlforiFlaine)k pymynlﬂhnm-l?exmp}&ic(lﬁefﬁacingboW| atiichenéthyl ester,

1ot et Birnpld o Hori Ry Ca'rb"?%io%ﬁfa&ﬁr@?r;ﬂl?each 15 m)
ety o) ?%F%’%“%ﬂié‘%ﬁ%‘%s? A e BT TR Sy Ca g 2

met hoxy- SN@B-}mmyThb&ﬂ@KMbn s idtiré wasdstifrpdart RE for 18 h untll which
4-[ 4- met hoxy- 5- (2- met hoxy- phenoxy) 6- %5 met hyl - pyri di ne-2

sul f ony| akliffostaslipg material yas conppumed acgordingdboyTLE aertalmsm 'ﬁbe mixtuge)

o) o2 e PHebonEa B Acd L A MO i
4-[4- (5-1 a"NRYO, péﬁd dh@gol%remlrteﬁ{bwbarih%)cua %b%ym%mya @mﬂm-

phenoxy) - pyri m di n %/ L pyri di ne-2-carboxylic acid am de,

4- (4- (18- |S\d|ﬁ¢mpyﬂmqom % Ndr@mbtlmyiyma'mdlm%y&)—63@bdxg&y55((2-meﬂhlowxy
phenoxy) - pyri m i ne-2-car oxyll et hyl ester

5- et hyl - BYFRUY é’—‘/E‘fE Loﬁ,yﬁ %@’ae(aé an’ﬂ?‘ a@%%&)@?eﬁ%‘ﬁbw

2-[2- (5-ngps 1\531 I p in-4-yl]-pyrimdin-4-yl}-am de,
4-[ 4- Met %xygé lggajp ﬁa%ﬂl’? BB%fhyl pyridine-2 25

sul f onyl am no) - pyri m di n-2-yl]-pyridine-2-carboxylic acid 1-acetoxy-ethyl
ester. 12. A conpound of claim1, selected fromthe group consisting of
4-[ 4- met hoxy- 5- ( 2- met hoxy- phenoxy) - 6- (5- net byl - pyri di ne-2

sul f onyl am no) - pyri m di n-2-yl]-pyridi xylic acid, 30

5- et hyl - pyri di ne-2-sul fonic acid [ 2-(3-hydroxy-phenyl)-6-net hoxy-5

(SZNEWEH?IOX%yPPS??eW% ﬂ 1%?35’65@}%&Fgﬁfﬁtﬁcﬁiggo%%g?ﬁyﬁ%gyr | g:sn 4-yl)-6
4-methylmorpholin in DMF (5 ml) were added under ice-cooling 22.3 g of
2-Chloro-4,6-dimethoxy-1,3,5,-triazine and the solution was then stirred for
90 minutes at RT. Then 60 mg of 5-methyl-pyridine-2-sulfonic acid
[2-(2-axpinomethyl-pyridin-4-yl)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-

20 4-yll-amide hydrochloride were added and stirring was continued for 12 h at
RT. The mixture was partitioned between cold diluted HCl and EtOAc. The
layers were separated the organic layer washed with water, dried over Na,SO,
and the solvent removed in vacuo to give N-{4-[4-methoxy-5-(2-methoxy-
phenoxy)-6-(5-methyl-pyridine-2-sulfonylamino)-pyrimidin-2-yl]-pyridin-2-

25 ylmethyl}-acetamide as a light yellow crystalline solid. ISN mass spectrum,
m/e 549.1 (M-1 calculated for C,.H,N,O.S: 549).

Preparation of the starting material:

b) A solution of 100 mg of 5-methyl-pyridine-2-sulfonic acid [2-(2-cyano-
pyridin-4-y1)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yll-amide, product
30 of example 19, dissolved in MeOH (5 ml), was treated with 47.5 mg of benzyl




met hoxy- 5- ( 2- met hoxy- phenoxy) - pyri m di n-4-yl ] -am de and
4- [ 4- Met hoxy- 5- ( 2- net hoxy- phenoxy) - 6- (5- et hyl - pyri di ne-2 9 July 2003

sul fony| W ooy ri m di n-2-yl]-pyridi ne-2-carboxylic acid depgpionoyeset hyl
ester. 13. A pharmaceutical conposition conprising a conmpound of any one of
clains 1-12 and a pharmaceutical |y acceftabl e carrier and/or adjuvant. i4.

A phar MaGibiaR! 169HP 82 phlIRRi AECAT %ﬁ%o%f;ggiroﬁj gb&%i,exgg,gggbgé}?dtw A4 3FPi sing

any active conpbun elfected Tromanti ensive

aritiai - for Hoursiutil BhC amdlysizandesated bompdetios ofbchrsferirtationcThei ng
.agents as well as antioxidants. 15. The use of a conpound as_defined in any
of cl ai meatalystiwas filkered oftand;the selutienicensemniratedin vamuo: dhet nent or

pr ophyl axi| f1:di s s . which.: arg assogiated,w t.h abnornmal wvascul ar tone
e endot iy PAtes il Cihi AR PRCRR & o b RaRC s R T fe
conpoundsethes@rdafed inalhighfadiun!t8igive b-rhéthyhPidiNe0z- 88 HoaRMRGHIES: a)
The reaction of a conpound of formufa (I1) O~~ , " OR ~S~-NH O- N\ O\ (II)
i\ N O-N2-aminomethpopyridéwdeyldibrmathiaxy-a<2dektneg - pherdaipytimidinkd-a

trial kylsilyl cyanide d.a trialkyl am ne to gi a conmpound of fo l.a
(1a) CyRﬂas)ém%i’Xéjl\ocﬁpqn‘?e ashg!ht?greﬁqwqqy Ft‘ﬂg- y§P Wgﬁpﬂﬁ‘cﬁumsmé% %agf% ned
I n clai uley Ml Pould fo%?@.t'}PN@fs?s npound of formula (I1l) NNO~~, O

R ~S~NH (Ta) ereln i s*ag " defrned’in claim1, with sodiumnmethylate in
met hanol to give the corresponding i m noether internediate, followed, if’
desired by treatnment with a base such as NaH to give a conpound of above

formula (la), wherein R is as definecﬂ I n c}aiml; or c) The reactions

accorél‘i)ng to above step a) or b), foll he further conversion of the
conmpound of forrmula (la) into a conpound of fornula (1), wherein R2 is a

residue Rz' ang gg%'_lti%ﬂ'?)o;?%ﬁ%éﬁ?éeﬁflg@ﬁgﬁeﬁgé&ﬁ%nq]gcﬁol??—/@rﬁ\;i ,OQ gf a

conpound of formula In"clarm

resi due RmniaoghefRyl-perididoyly@mindtineky-54(2matleanpphétbxy)Dyiihidid00g1]- 77 _
of fornmula (1)) wherein Rs is_an optionally substituted (1,2,4) oxadjazole,

by ring camdde aydreshlaridg preductof enampled0 kinan 6H (5 ml), was treated at

RT with 50 mg of N-ethyldiisopropylamine, 15 mg of methanesulfonyl chloride

15 and then refluxed for 18 h until the reaction was complete according to TLC
analysis (CH,Cl,/MeOH: 95/5). The mixture was poured into cold diluted HCl
and the product extracted into CH,Cl,. The organic layer was dried over
Na,S0, and the solvent removed in vacuo. The residue was purified on a silica
gel chromatography column (eluted with Me,Cl,/MeOH: 95/5). Combination of

20 the purified fractions and evacuation in vacuo afforded 5-methyl-pyridine-2-
sulfonic acid [2-[2-(methanesulfonylamino-methyl)-pyridin-4-yl)-6-methoxy-5-
(2-methoxy-phenoxy)-pyrimidin-4-yl}-amide as a light yellow solid. ISN mass
spectrum, m/e 585 (M-1 calculated for C, H,,N.O,S,: 585).

25 Example 32

In analogy to example 31, 5-methyl-pyridine-2-sulfonic acid [2-(2-
aminomethyl-pyridin-4-yl)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl}-
amide hydrochloride, product of example 30 b), and ethanesulfonyl chloride,
there was obtained 5-methyl-pyridir=-2-sulfonic acid [2-[2-

30 (ethanesulfonylamino-methyl)-pyridin-4-yl]-6-methoxy-5-(2-methoxy-



correspondi ng activated forns; or e) The reaction of a conpound of fornula
(1) ONO ~~, ORS~(~ wherein R is as defined in claim1, WaJuly2003

. correspoqdl functionalized al cohol, with tosyl chloride t, in
t he presg&%@gﬁoyg base to give a conmpound of forrmula (I), ﬁﬁ%’?gﬁﬁwi S
-Y-OR22 and R and R~ are as defined in4zlaim1l; or f) The reaction of a
conpound aqf forrmula Cl, O- N\ O\ \ ~N.C wher gi_.n is as defined in
claim 1, BReBORSBYHENHR ¢ brmide aﬁ&hﬁ?ﬂhaﬁ%ww seild~1§‘1 EPRES-ERAGHYM V] )

9 Juiy 2 i ' ' S imed dgayclaim 1, in a suited sol vent
in the p?’gxgeeﬁgg_(o a&ghﬁltag%d %sgjslﬁg\lflqd]d\%éﬁg&)/ treatnent with nmethanol to
give a conmpound of the formula (Id) O~ ~ OR~S~-NH ~ O- N\ O\ / ~/ (Id)
~N O R2 wherein R and Rz are as defined in claim1; or g) The reaction
according to above step f), wherein R2._is cyang and R is as defined in

claim1, followed by the further conveEsampled3dthe product into a conpound
of formula (1d), wherein R2 is heterocyclyl or a residue Y-RZ'; or h) The

tnd (15 Re i s ByRatbeiNEd! G plentLeh i Co 0t dAd . ot Tto
conpound ginihefiBthdl-plyeidinWhe) S-methoxy-S-(2ehetuxychiénddy)pyraaidined fB-; or
(ii1) Rz is -Y-H followed by further conversion of the product into a
conpound amidehidrechlogide, phedestrofRxample 3t INzin toJuenp (g meDcwasdreated of a
conpound 8{ Rt'lh svih?rjgurln% o(fltldizgthyamine then with 10 mg of ethylisocyanate and
refluxed for 1 h until the reaction was complete according to TLC analysis
10 (CH,Cl/MeOH: 95/5). The mixture was poured into cold diluted HCl and the
product extracted into CH,Cl,. The organic layer was dried over Na,SO, and
the solvent removed in vacuo. The solid residue was crystallised from
CH,C1/Et,O to afford 5-methyl-pyridine-2-sulfonic acid [2-{2-[(3-ethyl-ureido)-
methyl]-pyridin-4-yl}-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl}-amide
15 as off-white crystals. ISP mass spectrum, m/e 580.1 (M+1 calculated for
C,,H,N,O.S: 580).

Example 34

‘A suspension of 100 mg of 5-methyl-pyridine-2-sulfonic acid [2-(2-cyano-

20 pyridin-4-yl)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl}-amide, product
of example 19, in dioxane (10 ml) was treated at RT with 0.17 m} of N-
etyldiisopropylamine then with 69 mg of hydroxylamine hydrochloride and
refluxed 12 h until the reaction was complete according to TLC analysis. The
mixture was poured into cold diluted HCI and the product extracted into

25 AcOEt. The organic layer was dried over Na,SO, and the solvent removed in
vacuo. The solid residue was crystallised from CH,C1/Et20 to afford N-
hydroxy-4-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2-
sulfonylamino)-pyrimidin-2-yl}-pyridine-2-carboxamidine as off-white crystals.

ISN mass spectrum, m/e 536.2 (M-1 calculated for C,,H,,N,0,S: 536).
30



9 July 2003 _79_. OR~SSNH O- N\ O\ i ~N"'2 R wherein R are as defined
inclaim1 and (id) (i) R2 is lower al koxycarbonyl-Iower al kyS,Julyi2683a
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hydr oxy- | ower or (ii) R2 is carboxy-lower alkyl, into a conpound of
formula (1d)) \/\,hereln RZ is di-lower al48y carbarmyl-lower al kyl; or (iii)
RZ is hydroxy or am no, into a conpou aof f grula (Id), wherein R2 is a
resi due Y-1ower al kanoyl or Y-Iower alﬁxo%?%a-%onyl 17. Conmpounds accordi ng
to any one of clains 1-12, whenever prepared by the process of claiml16.
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25 sulfonic acid [2-[2-(2-hydroxy-ethoxy)-pyridin-4-yl}-6-methoxy-5-(2-methoxy-
phenoxy)-pyrimidin-4-yl}-amide as a white solid. ISP mass spectrum, m/e
540.3 (M+1 calculated for C,;H, N.O.S: 540).
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Example 41 :
10 a) To a solution of 2.93 g of 4-[4-(5-isopropyl-pyridine-2-sulfonylamino)-

6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-2-yl}-pyridine-2-carboximidic
acid methyl ester sodium salt in DMF (60 ml) was added under ice cooling 0
NaH (0.8 g of a 60% NaH suspension in oil). The mixture was stirred for 1’? h
at 0°C. The mixture was poured into water, the pH adjusted to pH=6 and t}?e

15 product extracted into EtOAc. The organic layer was washed with water, dx.i'ied
over Na,SO, and the solvent removed in vacuo. The residue was purified on 2
silica gel chromatography column (eluted with Me,Cl,/EtOAc: 5/1). t
Combination of the purified fractions and evacuation in vacuo afforded 5- |
1sopropyl-pyridine-2-sulfonic acid [2-(2-cyano-pyridin-4-yl)-6-methoxy-5-(2- )

20 methoxy-phenoxy)-pyrimidin-4-yl]-amide as a light yellow crystalline solid.
ISN mass spectrum, m/e 531.1 (M-1 calculated for C,.H, N.O,S: 531).

Preparation of the starting material: L
?
b) In analogy to example 1g), from 5-isopropylmethylpyridyl-2-
sulfonamide potassium salt (preparation described in EP 713’875 and Bioorg.
25 Med. Chem. Lett., 1997, 7, 2223-2228) and 4-[4,6-dichloro-5-(2-methoxy-

phenoxy)-pyrimidin-2-yl]-pyridine-2-carbonitrile there was obtained 5-

}

»

isopropyl-pyridine-2-sulfonic acid [6-chloro-2-(2-cyano-pyridin-4-yl)-5-(2-
methoxy-phenoxy)-pyrimidin-4-yl}-amide as a light brown solid of mp 255°-
259°C.
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amide as a beige crystalline solid, crystalhsed from DMF/H,O. Treatment with
POCI, in analogy to example 1f) afforded 4-[4,6-dichloro-5-(2-methoxy-
phenoxy)-pyrimidin-2-yl)-pyridine-2-carbonitrile as a beige solid, mp 211°-

10 212°C, crystallised from AcOEt/CH,CL,.

c) To a solution of 2.29 g of sodium in MeOH (250 ml) were added 5.37 g
of 5-isopropyl-pyridine-2-sulfonic acid [6-chloro-2-(2-cyano-pyridin-4-y1)-5-(2-
methoxy-phenoxy)-pyrimidin-4-yl}-amide at RT and the mixture was then

15 refluxed for 20 h until completion of the reaction. The mixture was then
poured into water and the product extracted into CH,Cl,. The organic layer
was dried over Na,SO, and the solvent removed in vacuo. The solid residue was
triturated with ether filtered off under suction and dried in a high vacuum to
give 4-[4-(5-isopropyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxy-

20 phenoxy)-pyrimidin-2-yl]-pyridine-2-carboximidic acid methyl ester sodium
salt as light brown solid. ISN mass spectrum, m/e 563.2 (M-1 calculated for
C,;H,,N,O,S: 563 for free sulfonamide).

Example 42

25 In analogy to example 20, from 5-isopropyl-pyridine-2-sulfonic acid [2-
(2-cyano-pyridin-4-yl)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl]-
amide, product of example 41, by treatment with 2N NaOH there was
obtained 4-[4-(5-isopropyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxy-
phenoxy)-pyrimidin-2-yl]-pyridine-2-carboxylic acid amide as an off-white

30 solid. ISN mass spectrum, m/e 549.1 (M-1 calculated for C,.H, N.OS: 549).
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ester sodium salt, product of example 41 c¢), in methanol (10 ml) were added 6

5 NHCI(3 ml) and the mixture was refluxed for 1 h until the reaction was
complete according to TLC analysis (eluent: CH,CL/EtOAc: 4/1). The mixture
was poured into water and the product extracted into EtOAc. The organic
layer was washed with water, dried over Na,SO, and the solvent removed in
vacuo. The residue was purified on a silica gel chromatography column (eluted

10 with Me,Cl/EtOAc: 4/1). Combination of the purified fractions and evacuation
in vacuo afforded 4-[4-(5-isopropyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2-
methoxy-phenoxy)-pyrimidin-2-yl}-pyridine-2-carboxylic acid methyl ester as
an off-white solid. ISN mass spectrum, m/e 564.2 (M-1 calculated for
C,.H,,N,O,S: 564).

15

Example 44

In analogy to example 29, by reduction of 4-[4-(5-isopropyl-pyridine-2-
sulfonylamino)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-2-yl]-pyridine-2-
carboxylic acid methyl ester, product of example 43, with NaBH, in the

20 presenée of CaCl, there was obtained 5-isopropyl-pyridine-2-sulfonic acid [(2-(2-
hydroxymethyl-pyridin-4-y!)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-
yll-amide as a white solid. ISN mass spectrum, m/e 536.2 (M-1 calculated for
C,H,,N,0O.S: 536).

25 Example 45

To a solution of 56.6 mg of 4-[4-(5-isopropyl-pyridine-2-sulfonylamino)-6-
methoxy-5-(2-methoxy-phenoxy)-pyrimidin-2-ylj-pyridine-2-carboxylic acid
methyl ester, product of example 43, there were added at RT 0.5 ml of 1N
NaOH and the solution was stirred for 1 h until the reaction was complete

30 according to TLC analysis. It was then poured into cold diluted HCI and the

& ()-s@
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", t10% éngeé)dvfe%‘%/gz‘gd‘)afnwgﬁeggowént removed in vacuo. The solid residue was
' washed with ether then dried in a high vacuum to give 4-{4-(5-isopropyl-
pyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-2-yl}-
5 pyridine-2-carboxylic acid as a light yellow crystalline solid. ISN mass
spectrum, m/e 550.1 (M-1 calculat‘ed for C,;H,.N.O,S: 550).

Example 46

In analogy to example 22, from 4-[4-(5-isopropyl-pyridine-2-

10 sulfonylamino)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-2-yl]-pyridine-2-
carboxylic acid, product of example 45, and ethanol there was obtained 4-[4-(5-
isopropyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxy-phenoxy)-
pyrimidin-2-yl}-pyridine-2-carboxylic acid ethyl ester as a white solid. ISN
mass spectrum, m/e 578 (M-1 calculated for C,,H,N,0,S: 578).

15
Example 47

In analogy to example 22, from 4-[4-(5-isopropyl-pyridine-2-
sulfonylamino)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-2-yl}-pyridine-2-
carboxylic acid, product of example 45, and isopropanol there was obtained 4-

20 [4-(5-isopropyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxy-phenoxy)-
pyrimidin-2-yl]-pyridine-2-carboxylic acid isopropyl ester as a white solid. ISN
mass spectrum, m/e 592.1 (M-1 calculated for C,;H, N,0,S: 592).

Example 48

25 In analogy to example 26, from 4-[4-(5-isopropyl-pyridine-2-
sulfonylamino)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-2-yl}-pyridine-2-
carboxylic acid, product of example 45, and methylamine hydrochloride there
was obtained 4-[4-(5-isopropyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2-
methoxy-phenoxy)-pyrimidin-2-yl}-pyridine-2-carboxylic acid methylamide as
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Example 49

5 In analogy to example 26, from 4-[4-(5-isopropyl-pyridine-2-
sulfonylamino)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-2-yl}-pyridine-2-
carboxylic acid, product of example 45, and ethanolamine there was obtained
4-[4-(5-1sopropyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxy-phenoxy)-
pyrimidin-2-yll-pyridine-2-carboxylic acid (2-hydroxy-ethyl)-amide as a white

10 solid. ISN mass spectrum, m/e 593.1 (M-1 calculated for C,,H, N,O,S 593).

Example 50

In analogy to example 26, from 4-[4-(5-isopropyl-pyridine-2-
sulfonylamino)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-2-yl}-pyridine-2-
15 carboxylic acid, product of example 45, and isopropylamine there was obtained
4-[4-(5-isopropyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxy-phenoxy)-
pyrimidin-2-yl}-pyridine-2-carboxylic acid isopropylamide as a white solid. ISP
mass spectrum, m/e 593.2 (M+1 calculated for C,,H,,N.O,S: 593).

20 Example 51

In analogy to example 26, from 4-[4-(5-isopropyl-pyridine-2-
sulfonylamino)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-2-yl}-pyridine-2-
carboxylic acid, product of example 45, and dimetylamine hydrochloride there
was obtained 4-[4-(5-isopropyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2-

25 methoxy-phenoxy)-pyrimidin-2-yl}-pyridine-2-carboxylic acid dimethylamide
as a white solid. ISP mass spectrum, m/e 579.1 (M+1 calculated for
C,H,N,0.S: 579).
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a) In analogy to example 30a), from 5-isopropyl-pyridine-2-sulfonic acid
[2-(2-aminomethyl-pyridin-4-yl)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-
4-yl}-amide hydrochloride and acetic acid there was obtained N-{4-[4-(5-

5 isopropyl-pyridine-2-sulfonylaminb)-6-methoxy-5-(2-methoxy-phenoxy)-
pyrimidin-2-yl]-pyridin-2-ylmethyl}-acetamide as an off-white crystalline solid.
ISP mass spectrum, m/e 579.1 (M+1 calculated for C,;H, N.O.S: 579).

Preparation of staring material:

b) In analogy to example 30 b), by hydrogenation of 5-isopropyl-

10 pyridine-2-sulfonic acid [2-(2-cyano-pyridin-4-yl)-6-methoxy-5-(2-methoxy-
phenoxy)-pyrimidin-4-yl}-amide, product of example 41, there was obtained 5-
isopropyl-pyridine-2-sulfonic acid [2-(2-aminomethyl-pyridin-4-yl1)-6-methoxy-
5-(2-methoxy-phenoxy)-pyrimidin-4-yl}-amide hydrochloride as a light yellow
solid. ISN mass spectrum, m/e 535.2 (M-1 calculated for C,;H,N,O,S: 535, free

15 amine).

Example 53

‘In analogy to example 31, from 5-isopropyl-pyridine-2-sulfonic acid [2-
(2-aminomethyl-pyridin-4-yl)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-
20 yl]-amide hydrochloride, product of example 52 b), and methanesulfonyl
chloride acid there was obtained 5-isopropyl-pyridine-2-sulfonic acid {2-[2-
(methanesulfonylamino-methyl)-pyridin-4-yl]-6-methoxy-5-(2-methoxy-
phenoxy)-pyrimidin-4-yl]-amide as an off-white solid. ISN mass spectrum, m/e
613.1 (M-1 calculated for C, H, N,0O.S,: 613).

25
Example 54

In analogy to example 33, from 5-isopropyl-pyridine-2-sulfonic acid [2-
(2-aminomethyl-pyridin-4-yl)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-
yll-amide hydrochloride, product of example 52 b), and ethylisocyanate there °
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methyl}-pyridin-4-yl}-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl}-amide
as a yellow solid. ISN mass spectrum, m/e 606 (M-1 calculated for C,;H,N,0,S:
606).

Example 55

In analogy to example 34, from 4-[4-(5-isopropyl-pyridine-2-
sulfonylamino)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-2-yl}-pyridine-2-
carboximidic acid methyl ester sodium salt, product of example 41 ¢), and

10 hydroxylamine hydrochloride there was obtained N-hydroxy-4-[4-(5-isopropyl-
pyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-2-yl}-
pyridine-2-carboxamidine as a light yellow crystalline salt. ISN mass

spectrum, m/e 564.2 (M-1 calculated for C,H,,N,O,S: 564).

15 Example 56

In analogy to example 35, from N-hydroxy-4-[4-(5-isopropyl-pyridine-2-
sulfonylamino)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-2-yl}-pyridine-2-
carboxamidine, product of example 55, and acetic anhydride in acetic acid
there was obtained 5-isopropyl-pyridine-2-sulfonic acid {6-methoxy-5-(2-

20 methoxy-phenoxy)-2-[2-(5-methyl-[1,2,4]oxadiazol-3-yl)-pyridin-4-yll-
pyrimidin-4-yl}-amide as a light yellow solid. ISN mass spectrum, m/e 588.2
(M-1 calculated for C,,H,,N,0,S: 588).

Example 57

25 a) In analogy to example 36, from 5-isopropyl-pyridine-2-sulfonic acid
[6-methoxy-5-(2-methoxy-phenoxy)-2-(1-oxy-pyridin-4-yl)-pyrimidin-4-yl}-
amide and ethylenglycol there was obtained 5-isopropyl-pyridine-2-sulfonic
acid [2-[2-(2-hydroxy-ethoxy)-pyridin-4-yl]-6-methoxy-5-(2-methoxy-phenoxy)-
pyrimidin-4-yl}-amide as a white solid. ISN mass spectrum, m/e 566.2 (M-1

30 calculated for C,,;H,\N,0,S: 566).
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5 isopropyl-pyridine-2-sulfonic acid 6-chloro-5-(2-methoxy-phenoxy)-2-(1-oxy-
pyridin-4-yl)-pyrimidin-4-ylamide as a white solid crystallised from AcOEt.
Melting point: 233-235°C,

c) In analogy to example 19 ¢), from 5-isopropyl-pyridine-2-sulfonic acid
10 6-chloro-5-(2-methoxy-phenoxy)-2-(1-oxy-pyridin-4-yl)-pyrimidin-4-ylamide
and sodium methoxide there was obtained 5-isopropyl-pyridine-2-sulfonic acid
[6-methoxy-5-(2-methoxy-phenoxy)-2-(1-oxy-pyridin-4-yl)-pyrimidin-4-yl}-
amide as an off-white solid. ISP mass spectrum, m/e 524.1 (M+1 calculated for
C,H,.N.O.S: 524).

15
Example 58

In analogy to example 36, from 5-isopropyl-pyridine-2-sulfonic acid [6-
methoxy-5-(2-methoxy-phenoxy)-2-(1-oxy-pyridin-4-yl)-pyrimidin-4-yl]-amide,
product of example 57 c), and methanol there was obtained 5-isopropyl-

20 pyridine-2-sulfonic acid [6-methoxy-5-(2-methoxy-phenoxy)-2-(2-methoxy-
pyridin—4-yl)-pyriniidin—4-yl]-amide as a light yellow solid. ISN mass spectrum,
m/e 536.2 (M-1 calculated for C,;H,N,O.S: 536).

Example 59

25 a) In analogy to example 19, from 5-methyl-thiazole-2-sulfonic acid [6-
methoxy-5-(2-methoxy-phenoxy)-2-(1-oxy-pyridin-4-yl)-pyrimidin-4-yl]-amide
and trimethylsilyl cyanide there was obtained 5-methyl-thiazole-2-sulfonic
acid [2-(2-cyano-pyridin-4-y})-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-
yll-amide as a light orange solid. ISN mass spectrum, m/e xxx,X (M-1

30 calculated for C,,H,,N.O,S,: 509).
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5 methyl-thiazole-2-sulfonic acid [6-chloro-5-(2-methoxy-phenoxy)-2-(1-oxy-
pyridin-4-yl)-pyrimidin-4-yl}-amide as a light yellow solid. ISN mass spectrum,

m/e 504 (M-1 calculated for C, H,CIN,O,S,: 504).

¢) In analogy to example 29 ¢, from 5-methyl-thiazole-2-sulfonic acid [6-
10 chloro-5-(2-methoxy-phenoxy)-2-(1-oxy-pyridin-4-yl)-pyrimidin-4-yl}-amide and
sodium methoxide there was obtained 5-methyl-thiazole-2-sulfonic acid [6-
methoxy-5-(2-methoxy-phenoxy)-2-(1-o0xy-pyridin-4-yl)-pyrimidin-4-yl}-amide
as a light yellow solid. ISN mass spectrum, m/e 500.1 (M-1 calculated for
C, H,,CIN,OS,: 500).

15
Example 60

In analogy to example 20, from 5-methyl-thiazole-2-sulfonic acid [2-(2-
cyano-pyridin-4-yl)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl]-amide,
product of example 59, by treatment with 2N NaOH there was obtained 4-[4-

20 methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-thiazole-2-sulfonylamino)-
pyrimidin-2-yl}-pyridine-2-carboxylic acid amide as light yellow solid. ISN
mass spectrum, m/e 527 (M+1 calculated for C,,H, N .O,S,: 527).

Example 61

25 In analogy to example 21, from 4-[4-methoxy-5-(2-methoxy-phenoxy)-6-
(5-methyl-thiazole-2-sulfonylamino)-pyrimidin-2-yl}-pyridine-2-carboxylic acid
amide, product of example 60, by treatment with 3N HCl in THF there was
obtained 4-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-thiazole-2-
sulfonylamino)-pyrimidin-2-yl]-pyridine-2-carboxylic acid as light yellow solid.

30 ISN mass spectrum, m/e 528.2 (M-1 calculated for C,,H N.O.S,: 528). .

, & $
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In analogy to example 22, from 4-[4-methoxy-5-(2-methoxy-phenoxy)-6-

(5-methyl-thiazole-2-sulfonylamino)-pyrimidin-2-yl}-pyridine-2-carboxylic acid,

5 product of example 61, by coupling‘ with MeOH and benzotriazol-1-yloxytris-
(dimethylamino)-phosphonium hexafluorophosphate (BOP) as regent there
was obtained 4-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-thiazole-2-
sulfonylamino)-pyrimidin-2-yl]-pyridine-2-carboxylic acid methyl ester as an
off-white solid. ISP mass spectrum, m/e 544.2 (M+1 calculated for

10 C,H,N.O,S, 544).

Example 63

In analogy to example 36, from 5-methyl-thiazole-2-sulfonic acid [6-
methoxy-5-(2-methoxy-phenoxy)-2-(1-oxy-pyridin-4-yl)-pyrimidin-4-yl}-amide,
15 product of example 59 c), and ethylenglycol there was obtained 5-methyl-
thiazole-2-sulfonic acid [2-[2-(2-hydroxy-ethoxy)-pyridin-4-yl]-6-methoxy-5-(2-
methoxy-phenoxy)-pyrimidin-4-yl]-amide as an off-white solid. ISN mass
spectrum, m/e 544.1 (M-1 calculated for C,,H, N.O.S,: 544).

20 Examglé 64

In analogy to example 36, from 5-methyl-thiazole-2-sulfonic acid [6-
methoxy-5-(2-methoxy-phenoxy)-2-(1-oxy-pyridin-4-yl)-pyrimidin-4-yl]-amide,
product of example 59 c), and MeOH there was obtained 5-methyl-thiazole-2-
sulfonic acid [6-methoxy-5-(2-methoxy-phenoxy)-2-(2-methoxy-pyridin-4-yl)-

25 pyrimidin-4-yll-amide as an off-white solid. ISN mass spectrum, m/e 514.1
(M-1 calculated for C,,H, N,O,S,: 514).
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a) In analogy to example 19a), from ethane, 5-isopropenyl-pyridine-2-

sulfonic acid [6-methoxy-5-(2-methoxy-phenoxy)-2-(1-oxy-pyridin-4-yl)-
pyrimidin-4-yl]-amide and trimethylsilyl cyanide there was obtained

5 b5-isopropenyl-pyridine-2-sulfonic acid [2-(2-cyano-pyridin-4-yl)-6-methoxy-5-
(2-methoxy-phenoxy)-pyrimidin-4-yl}-amide as a light brown solid. ISN mass
spectrum, m/e 529.2 (M-1 calculated for C,H,,N,O,S: 529).

Preparation of the starting material:

b) In analogy to example 19 b), from 5-isopropenyl-pyridine-2-sulfonic
10 acid amide potassium salt, product of example 15 b), and 4-[4,6-dichloro-5-(2-
methoxy-phenoxy)-pyrimidin-2-yl}-pyridine 1-oxide there was obtained 5-
isopropenyl-pyridine-2-sulfonic acid [6-chloro-5-(2-methoxy-phenoxy)-2-(1-oxy-
pyridin-4-y})-pyrimidin-4-yl]-amide as a light yellow solid. ISN mass spectrum,
m/e 524.3 (M-1 calculated for C, H, CIN,O.S: 524).

15

c) In analogy to example 23 ¢, from 5-isopropenyl-pyridine-2-sulfonic
acid [6-chloro-5-(2-methoxy-phenoxy)-2-(1-oxy-pyridin-4-yl)-pyrimidin-4-yl}-
amide and sodium methoxide there was obtained 5-isopropenyl-pyridine-2-
sulfonic acid [6-methoxy-5-(2-methoxy-phenoxy)-2-(1-oxy-pyridin-4-yl)-

20 pyrimidin-4-yl)-amide as a light yellow solid. ISN mass spectrum, m/e 520.2
(M-1 calculated for C,;H,.N_.O,S: 520).

Example 66

a) In analogy to example 43, by treatment of 4-[4-(5-isopropenyl-

25 pyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-2-yl}-
pyridine-2-carboximidic acid methyl ester sodium salt with 2N HCl in MeOH
there was obtained 4-[4-(5-isopropenyl-pyridine-2-sulfonylamino)-6-methoxy-5-
(2-methoxy-phenoxy)-pyrimidin-2-yl]-pyridine-2-carboxylic acid methy! ester
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b) To 0.72 g of 5-isopropeny]-pyridine-2-sulfonic acid [2-(2-cyano-

5 pyridin—4-yl)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl]-ami&e, product
of example 65, in dry MeOH (20 ml) were added at RT 3.4 ml of a 1M NaOMe
in dry MeOH and the solution was stirred at 50°C for 5 h. Further 1.7 ml of
above NaOMe solution were added and heating (50°C) for 2 h was continued
until completion of the reaction according to HPLC analysis. The solution was

10 cooled to RT and concentrated in vacuo. The crystalline solid which
precipitated was filtered off under suction and washed with ether to give 4-[4-
(5-1sopropenyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxy-phenoxy)-
pyrimidin-2-yl]-pyridine-2-carboximidic acid methyl ester sodium salt white
crystals. ISN mass spectrum, m/e 561.3 (M-1 calculated for C,,H,N,0,S: 561 —

15 for free sulfonamide.

Example 67

0.1 g of 4-[4-(5-isopropenyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2-
methoiy-phenoxy)-pyrimidin-2-y1]-pyridine-2-carboximidic acid methyl ester
20 sodium salt, product of example 66 b), in MeOH (10 ml) were treated at RT
with 1.8 ml 1N NaOH and the solution was stirred for 26 h at RT. After this
time further 1.8 ml 1IN NaOH were added and stirring was continued for
further 20 h until the reaction was complete according to HPLC analysis. The
solution was concentrated then poured into diluted aqueous HCI, the product
25 was extracted into AcOEt. The organic layer was washed with water, dried
over Na,SO, and concentrated in vacuo. The crystalline precipitate that had
formed was collected under suction and washed with ether to give 4-[4-(5-
isopropenyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxy-phenoxy)-
pyrimidin-2-yl]-pyridine-2-carboxylic acid as light yellow crystals. ISN mass
30 spectrum, m/e 548 (M-1 calculated for C,;H,N,0,S: 548).
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In analogy to example 29, by reduction of 4-[4-(5-isopropenyl-pyridine-2-
sulfonylamino)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-2-yl}-pyridine-2-
5 carboxylic acid methyl ester, product of example 66, with NaBH, in the
presence of CaCl, there was obtained 5-isopropenyl-pyridine-2-sulfonic acid [2-
(2-hydroxymethyl-pyridin-4-yl)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-
4-yl]-amide as a light yellow solid. ISN mass spectrum, m/e 534.2 (M-1
calculated for C,H, N.OS: 534.

10
Example 69

In analogy to example 34, from 5-isopropenyl-pyridine-2-sulfonic acid {2-
(2-cyano-pyridin-4-yl)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl}-
amide, product of example 65, and hydroxylamine hydochloride there was

15 obtained N-hydroxy-4-[4-(5-isopropenyl-pyridine-2-sulfonylamino)-6-methoxy-
5-(2-methoxy-phenoxy)-pyrimidin-2-yl}-pyridine-2-carboxamidine as a light
yellow solid. ISN mass spectrum, m/e 566.2 (M-1 calculated for C,;H,.N,OS:
562).

20 Example 70

In analogy to example 35, from N-hydroxy-4-[4-(5-isopropenyl-pyridine-
2-sulfonylamino)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-2-yl}-pyridine-
2-carboxamidine, product of example 69, on treatment and acetic anhydride in
acetic acid there was obtained 5-isopropenyl-pyridine-2-sulfonic acid {6-

25 methoxy-5-(2-methoxy-phenoxy)-2-(2-(5-methyl-[1,2,4]oxadiazol-3-yl)-pyridin-
4-yl}-pyrimidin-4-yl}-amide as a light brown solid. ISN mass spectrum, m/e
586.1 (M-1 calculated for C,,H, N,0,S: 586).
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15 a white solid solid. ISN mass spectrum, m/e 561.2 (M-1 calculated for

C,H,N,0,S: 561).

Example 73

In analogy to example 36, from 5-isopropenyl-pyridine-2-sulfonic acid [6-
20 methoxy-5-(2-methoxy-phenoxy)-2-(1-oxy-pyridin-4-y1)-pyrimidin-4-yl]-amide,
product of example 65 ¢), and ethylenglycol there was obtained 5-isopropenyl-
pyridine-2-sulfonic acid [2-[2-(2-hydroxy-ethoxy)-pyridin-4-yl]-6-methoxy-5-(2-
methoxy-phenoxy)-pyrimidin-4-yl}-amide as a light yellow solid. ISN mass
spectrum, m/e 564.2 (M-1 calculated for C,;H,.N,O,S: 564).

25
Example 74

a) In analogy to example 66 a), by treatment of 4-{4-(5-isopropenyl-
pyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-2-ylJ-
pyridine-2-carboximidic acid ethyl ester sodium salt with 2N HCl in ethanol -
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yl]-amide, product of example 65, and NaOEt in dry ethanol there was
obtained 4-[4-(5-isopropenyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2-

10 methoxy-phenoxy)-pyrimidin-2-yl}-pyridine-2-carboximidic acid ethyl ester
sodium salt as a light brown solid. ISN mass spectrum, m/e 575.1 (M-1

calculated for C,,H,,N.O.S: 575 —free sulfonamide).

Example 75

15 a) In analogy to example 19, from 5-(1-hydroxy-1-methyl-ethyl)-
pyridine-2-sulfonic acid [6-methoxy-5-(2-methoxy-phenoxy)-2-(1-oxy-pyridin-4-
yl-pyrimidin-4-yl]-amide and trimethylsilyl cyanide there was obtained 5-(1-
hydroxy-1-methyl-ethyl)-pyridine-2-sulfonic acid [2-(2-cyano-pyridin-4-y1)-6-
methoxy‘r-5-(2-methoxy-phenoxy)-pyrimidin-4-yl]-amide as a light brown solid.

20 ISN mass spectrum, m/e 547.1 (M-1 calculated for C,H,.N,O,S: 547).

Preparation of the starting material:

b) In analogy to example 19 b), from 5-(1-hydroxy-1-methyl-ethyl)-
pyridine-2-sulfonic acid amide potassium salt, product of example 14 b), and 4-
[4,6-Dichloro-5-(2-methoxy-phenoxy)-pyrimidin-2-yl}-pyridine 1-oxide there

25 was obtained 5-(1-hydroxy-1-methyl-ethyl)-pyridine-2-sulfonic acid [6-chloro-5-
(2-methoxy-phenoxy)-2-(1-oxy-pyridin-4-yl)-pyrimidin-4-yl}-amide as a white
solid. ISP mass spectrum, m/e 544.1 (M+1 calculated for C, H,,CIN,0,S: 544).




109%.9& ()- S& !10%.9& ()- Ss f10%9& ()- SSMLO% Y& ()- ,!10% # & ()-

| 109.9& ()- XCk|[:bU410 S S10% % ()- S 10% 9% ()- S& 109% %&'Y(July 2003

. SIF" 10% YRS boraze3 " 10%4.%& () - S10%.9%& ()-dP|[:bU410 S S#s! peyeMie doros
SI &1 1009 ()- S, $10%.9& ()- SM 10%.9& ()- S10%.9%: ()-

S109%4.9& ()-P?|[:bU410 S SS5 "1094.9& ()~65S310%9& ()- S1#10%.9& ()-

S3+s! 10% & 0% 4.0% % 518 0, SE0YE8%s& () -
210068% & 0 ()%ggr%%@}# By &ef‘?g’@ﬁﬂ}%é %?’S&) hydrTa- {’3%%@ 30 o 8

| X5 ned-
_55113([)/550/@% &,@g@( fgg/%gﬁggﬁf‘fﬁ (&%o%ogéggggﬁ??% he&’%ﬁgﬁs Shybhincs o ()-S

S@ 10% sozﬁﬂ&po'rlr@csmewﬂ%@@ an$30%m&é'(box16&$hﬁ%;‘8% &btjined 5-(1-

¥ 10% 896 O FRRAVERRY ) Preidin fook) ;glg(%cy? EmetBaRTae T8O by Ua 10

1110%3 & % n&g,@,@qo 9 Ws 9 0%51:8S
10%;80/25&1%}%- "?52%?%% ésls&n() 95V|[ WUATO | :%%5?“?%%‘%%"() S q,
"109%$& (Thas$spddvut® rhje 53%2 (M-102@e&@ated chfClIISHQNS%J(S3®V\7|[ vU410 |
S3"110%9%' ()- S S 10% % ()- S S 10% % ()- S& 109X$& ()- SI#10% % () -
S 10%.9%' ()- 7ZB|[:vU410 | Sf/!10% % ()- S S-gl0% % ()-S Sy) 10%.%&' () -
S #10%.9& ()-Y S&10%.9%&' ()- SH10% % ()- P|[NA41010L%0LYOLYS S@

1 10%4.9%& ()- S S9"10%.%& ()- S7Z" 10%9%%%&%$M 10%.9& () -

1#109& ()-7|[: NA41010 SSS 109& ()- S )- S'S Syl109& () -

S'10% & ()- K'1098& ()- ", 109& ()-G2|[: NA41010 Sf, #10%& ()- S

SY1098& ()-S Im anabags t(o)exarﬁﬂé 36) P (5-€1 BSd%Q%S&nét)hyl ethyl)- pyndme 2-

S ig leﬁn%gg {d o 0{‘)" 7 5-(home %é%/wgh?ﬁoxmlﬁxx 380 ibheg () ()-S sf;
I\-/{s}\;-(goc/ﬁi 4(1%?{;011@1 é@x %/gi‘?%rsﬂie, ﬁ?oﬁxﬂc@%qsgxgﬁlple %6cl),19n/§ %‘tl@lengﬁ%oﬂ%‘eqms( )-
obtained 5-(1-hydroxy-1-methyl-ethyl)-pyridine-2-sulfonic acid [2-[2-(2-
hydroxy-ethoxy)-pyridin-4-yl]-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-
yl]-amide as a light yellow solid. ISN mass spectrum, m/e 582.4 (M-1
15 calculated for C, H, N,O,S: 582).

Example 77

To a solution of 0.52 g of 4-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5-

methyl-pyridine-2-sulfonylamino)-pyrimidin-2-yl}-pyridine-2-carboxylic acid,

20 product of example 21, in DMF (10 ml) were added at RT 0.23 g of 1,1,3,3-
tetramethylguanidine followed by 0,245 g of acetic acid 1-chloroethyl ester
(preparation described by M. Ertan et al., Arzneim. Forsch. 1992, Vol. 42, 70).
The reaction mixture was then heated at 60 °C for 20 h, cooled to RT and
partitioned between ice water and EtOAc. The organic layer was washed with

25 water, dried over Na,SO4 and the organic layer was removed in vacuo. The
residue was purified on a silica gel chromatography column (eluted with tert-
butyl methyl ether). Combinations of the purified fractions and evacuation in
vacuo afforded 4-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2-
sulfonylamino)-pyrimidin-2-yl}-pyridine-2-carboxylic acid 1-acetoxy-ethyl ester

30 as a white solid. ISN mass spectrum, m/e 608 (M-1 calculated for C,;H,.N,O,S:
608).
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In analogy to example 77, from 4-[4-methoxy-5-(2-methoxy-phenoxy)-6-

(5-methyl-pyridine-2-sulfonylamino)-pyrimidin-2-yll-pyridine-2-carboxylic
acid, product of example 21, and 1-chloroethyl ethyl carbonate there was
obtained 4-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2-

15 sulfonylamino)-pyrimidin-2-yl]-pyridine-2-carboxylic acid 1-
ethoxycarbonyloxy-ethyl ester as a white solid. ISN mass spectrum, m/e 638.1
(M-1 calculated for G, H, N,O, S: 638).

Example 80

20 In analogy to example 77, from 4-[4-methoxy-5-(2-methoxy-phenoxy)-6-
(5-methyl-pyridine-2-sulfonylamino)-pyrimidin-2-yl}-pyridine-2-carboxylic
acid, product of example 21, and cyclohexyl 1-chlorethyl carbonate (synthesis
described by A. Riondel et al., Tetrahedron, 1988, Vol. 44, 1619) there was
obtained 4-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2-

25 sulfonylamino)-pyrimidin-2-yl}-pyridine-2-carboxylic acid 1-
cyclohexyloxycarbonyloxy-ethyl ester as a white solid. ISN mass spectrum, m/e
692.1 (M-1 calculated for C,,H,N,O,,S: 692).
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15  620).

Example 83In analogy to example 22, from 4-[4-methoxy-5-(2-methoxy-
phenoxy)-6-(5-methyl-pyridine-2-sulfonylamino)-pyrimidin-2-yl}-pyridine-2-
carboxylic acid, product of example 21, and 2-hydroxyacetophenone there was
obtained 4-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2-

20 sulfonylamino)-pyrimidin-2-yl}-pyridine-2-carboxylic acid 2-oxo-2-phenyl-ethyl
ester as a white solid. ISN mass spectrum, m/e 640 (M-1 calculated for
C,,H;,N.O,S: 640).

Example 84

25 In analogy to example 77, from 4-[4-methoxy-5-(2-methoxy-phenoxy)-6-
(5-methyl-pyridine-2-sulfonylamino)-pyrimidin-2-yl}-pyridine-2-carboxylic
acid, product of example 21, and 1-bromo-4-methyl-petan-2-one (synthesis
described by Catch et al.: J. Chem. Soc. 1948, 278) there was obtained 4-[4-
methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2-sulfonylamino)-
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#10%L%& () - Sym égdﬁoﬁtg)example 77, from 4-[4-methoxy-5-(2-methoxy-phenoxy)-6-
15 (5-methyl-pyridine-2-sulfonylamino)-pyrimidin-2-yl]-pyridine-2-carboxylic

acid, product of example 21, and 4-bromo-5-methyl-[1,3]dioxol-2-one (synthesis
described by M. Alpegiani et al., Synth. Commun. 1992, Vol. 22, 1277) there
was obtained 4-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2-
sulfonylamino)-pyrimidin-2-yl}-pyridine-2-carboxylic acid 5-methyl-2-oxo-

20 [1,3])dioxol-4-ylmethyl ester as a white solid. ISN mass spectrum, m/e 634.3
(M-1 calculated for C,;H, N,O, S: 634).

Example A

Tablets containing the following ingredients can be produced in a

conventional manner:

25 Ingredients mg per tablet
Compound of formula (I) 10.0 - 100.0
Lactose 125.0

Corn starch 75.0
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Sl Injection solutions can have the following composition:
15 Compound of formula (I) 3.0 mg
Gelatine 150.0 mg
Phenol 4.7 mg
Water for injection ad 1.0 ml
| Example D
20 500 mg of compound of formula (I) are suspended in 3.5 ml of Myglyol

812 and 0.08 g of benzyl alcohol. This suspension is filled into a container
having a dosage valve. 5.0 g of Freon 12 are filled into the container under
pressure through the valve. The Freon is dissolved in the Myglyol-benzyl
alcohol mixture by shaking. This spray container contains about 100 single

25 doses which can be applied individually.
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optionally substituted with halogen, lower alkyl, hydroxy-lower

alkyl or lower alkenyl;

10 R’ is R", -Y-R” or heterocyclyl, wherein heterocyclyl may optionally be
mono-, di- or tri-substituted, independently, with hydroxy, lower
alkenyl, amino, lower alkanoylamino, lower alkoxycarbonylamino,

lower alkyl or hydroxy-lower alkyl;

R" is cyano, hydroxy-lower alkyl, carboxy, -C(O)NR'R’, -(CH,)), NHR",
15 -(CH,), NHC(O)NH(CH,), ,CH,, amidino, hydroxyamidino, lower
alkoxycarbonyl or hydroxy-lower alkoxycarbonyl;

R” is hydrogen, lower alkanoyl, carboxy-lower alkyl, lower
alkoxycarbonyl, lower alkoxycarbonyl-lower alkyl, carbamoyl-lower
alkyl, di-lower alkylcarbamoyl-lower alkyl, allyl, lower alkyl or

20 hydroxy-lower alkyl;

R' is hydrogen or lower alkyl, optionally substituted with hydroxy or

lower alkoxy;
R" is hydrogen or lower alkyl;

R" is hydrogen, acetyl or lower alkylsulfonyl;
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amidino, hydroxyamidino or -CH,NHC(O)NHCH,CH,, and R*, R’ and R’

are as defined in claim 1.

5. A compound according to any of claims 1-3, wherein R” is cyano, carboxy,
carbamoyl, lower alkoxycarbonyl, hydroxy-lower alkyl, acetylaminomethyl

15 or methylsulfonylaminomethyl.

6. A compound according to any of claims 1-5 wherein R’ is R*, -Y-R* or
heterocyclyl selected from 2-pyrimidinyl, 2-imidazolyl, [1,2,4]oxadiazol-
3-yl, 2-oxazolyl or 2-thiazolyl, optionally mono-, di- or tri-substituted,
independently, with lower alkyl, hydroxy-lower alkyl, lower alkenyl, lower

20 alkoxycarbonylamino, lower alkanoylamino, hydroxy or amino.

7. A compound according to any of claims 1-5 wherein R* is R*, -Y-R* or
heterocyclyl selected from 2-pyrimidinyl, 2-imidazolyl or [1,2,4]oxadiazol-
3-yl, optionally substituted with lower alkyl, isopropenyl,
t-butoxycarbonylamino, formylamino, acetylamino, hydroxy, amino or

25 hydroxymethyl.

8. A compound according to any of claims 1-7, wherein R* is hydrogen, lower
alkyl, carboxymethyl, lower alkoxycarbonyl-lower alkyl, carbamoylmethyl,
dimethylcarbamoylmethyl, hydroxy-lower alkyl or acetyl.



1f1|[:-410s8% S610%8%& ()- { SY4"10%89&& ()- S2: 1100/680/2é&é8 S

S0! 109%68%& ()- S@' 109%8%& ()- S-109%8%& ()- =bA410s8%s 1y 2898 o' () -
. S F10% Y& 6 o/42d851098& () - Z&"10%%a& () - PCT/EP00/00103
"910%r %y & ()-10s8%s10s8%sc] u| [: A410s8% S'10% & ()- S#10% %& () -

SL@O0% % ()- SLMLO% % ()- S10% %& ()72 -c, f#10%8r 98& ()- uxT|[: A41058%s

£ g i b RSB O

S’ 310% %& ()alk?@ﬂbﬂ?&%&ﬁyca%miﬁ%% eyl GRIAROxPI6BPMILA. () - SL 10%
& ()- PL"109%$k& ()- O @ 10% %&' () 10r 9407 940126 S * 1 10% Y& () - 8| >#| [ : vU410
S Os' $109%%& ()-S S$@LO% %8 ()- S&$10% %& ()- O 5$10% & ()-- <V\ﬂ510%fV& ()--
$10%! y&10)y A gromyynshelrlainsd) gedeppadsirem

<4g#10% %&' T

S371006 986 & () - ié%%%ﬁ%&ﬁ%ﬁ% ﬁetﬁa&%ﬂ%@ ?%réith?g“&?ﬁae- i
S@L0%LM6 & 9lcabh

S0 0 & () e R e et )

S10% 986 & () - 8F%{[4hhBtHox$-55( D etBk Jah8ndty)-6-5-rhdthifd Tzi%xﬂlﬁé-Z-
9-310% %6 & ()-. O S*flO‘VW& ()- %ﬁlloiy‘%/‘& () S 1109986 & () - %
6789E| obU410 %éﬁqrm)@&n ¥ pYrivgelng 2993 prichne-Bmar bouglimacid (uethyl ester,

g peo e i L RS
0 ) RS S b BRI LD, 0,

109 - S, - 9-
LZL; 5 GO g SR et BB i (). o

SSs6@ 0%&' ()sulBinyaouse)- pynnsdm.ﬂmwxnd)n@,@mm%&&cs&mhwb/@tey
S"10% 9%&' ()- S, 10% 9%&' ()- Ss10% 9%& ()- S $I 10% %& () 10$10$)ws|[ A410$S S
10% 9%& ()- S ! 1@%4@*l§9prosgk-mﬁv}fiw %)sn logy lamg e f%;neiq hexy-bodsmgthoxy-

S@" 10% 4 Oy, bl AR 2 0B -2 SLARUE de RGP
N-hydroxy-4-[{4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-
15 pyridine-2-sulfonylamino)-pyrimidin-2-yl}-pyridine-2-carboxamidine,
5-methyl-pyridine-2-sulfonic acid {6-methoxy-5-(2-methoxy-phenoxy)-
2-[2-(5-methyl-[1,2,4]Joxadiazol-3-yl)-pyridine-4-yl]-pyrimidin-4-yl}-amide,
5-methyl-pyridine-2-sulfonic acid [2-[2-(methanesulfonylamino-
methyl)-pyridine-4-yl}-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl}-
20 amide,
5-isopropyl-pyridine-2-sulfonic acid [2-[2-methanesulfonylamino-
methyl)-pyridine-4-yl}-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl]-
amide,
5-isopropyl-pyridine-2-sulfonic acid {6-methoxy-5-(2-methoxy-
25 phenoxy)-2-[2-(5-methyl-{1,2,4]oxadiazol-3-yl)-pyridine-4-yl}-pyrimidin-4-
yl}-amide,
5-methyl-pyridine-2-sulfonic acid [2-(2-cyano-pyridine-4-yl)-6-
methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl}-amide,
5-methyl-pyridine-2-sulfonic acid [2-(3-hydroxy-phenyl)-6-methoxy-5-
30 (2-methoxy-phenoxy)-pyrimidin-4-yll-amide,
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phenoxy)- pyrnmdm 2-yll-pyridine-2-carboxylic acid ethyl ester,

5-methyl-thiazole-2-sulfonic acid [2-[2-(2-hydroxy-ethoxy)-pyridin-4-
20 yl}-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yll-amide,
4-[4-(5-isopropyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxy-
phenoxy)-pyrimidin-2-yl}-pyridine-2-carboxylic acid amide,
N-hydroxy-4-[4-(5-isopropyl-pyridine-2-sulfonylamino)-6-methoxy-5-
(2-methoxy-phenoxy)-pyrimidin-2-yl}-pyridine-2-carboxamidine,
25 Acetic acid 3-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-
pyridine-2-sulfonylamino)-pyrimidin-2-yl}-phenyl ester,
4-[4-(5-isopropyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxy-
phenoxy)-pyrimidin-2-yl}-pyridine-2-carboxylic acid methyl ester and
4-[4-Methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2-
30 sulfonylamino)-pyrimidin-2-yl}-pyridine-2-carboxylic acid 1-acetoxy-ethyl

ester.
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10 4-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5- methyl-pyridine-2-
sulfonylamino)-pyrimidin-2-yl}-pyridine-2-carboxylic acid methyl ester,
5-methyl-pyridine-2-sulfonic acid [2-(2-hydroxymethyl-pyridin-4-yl)-6-
methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-yl]-amide,
4-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2-
15 sulfonylamino)-pyrimidin-2-yl]-pyridine-2-carboxylic acid ethyl ester,
5-isopropyl-pyridine-2-sulfonic acid [2-(2-hydroxymethyl-pyridin-4-
yD-6-methoxy-5-(2-methoxy-phenoxy)-pyrimidin-4-ylj-amide,
4-[4-(5-isopropyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxy-
phenoxy)-pyrimidin-2-yl]-pyridine-2-carboxylic acid amide,
20 . 4-[4-(5-1sopropyl-pyridine-2-sulfonylamino)-6-methoxy-5-(2-methoxy-
phenoxy)-pyrimidin-2-yl}-pyridine-2-carboxylic acid ethyl ester,
5-methyl-pyridine-2-sulfonic acid {6-methoxy-5-(2-methoxy-phenoxy)-
2-[2-(5-methyl-[1,2,4]oxadiazol-3-yl)-pyridin-4-yl}-pyrimidin-4-yl}-amide,
4-[4-Methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2-
25 sulfonylamino)-pyrimidin-2-yl]-pyridine-2-carboxylic acid 1-acetoxy-ethyl

ester.

12. A compound of claim 1, selected from the group consisting of:
4-[4-methoxy-5-(2-methoxy-phenoxy)-6-(5-methyl-pyridine-2-
sulfonylamino)-pyrimidin-2-yl}-pyridine-2-carboxylic acid,
30 5-methyl-pyridine-2-sulfonic acid [2-(3-hydroxy-phenyl)-6-methoxy-5-
(2-methoxy-phenoxy)-pyrimidin-4-yl}-amide,
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13. A pharmaceutical composition comprising a compound of any one of claims

1-12 and a pharmaceutically acceptéble carrier and/or adjuvant.

14. A pharmaceutical composition daccording to claim 13, additionally
comprising any active compounds selected from antihypertensive drugs,
antiarrhythmies, anti angina, antithrombotic and lipid loWéring agents as

well as antioxidants.

15. The use of a compound as defined in any of claims 1-12 for the preparation
of medicaments for the treatment or prophylaxis of disorders which are

associated with abnormal vascular tone and endothelial dysfunction.

16. A process for the preparation of the compounds described in any one of

-

claims 1-12, which process comprises:

a) The reaction of a compound of formula (II)

55
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wherein R’ is as defined in claim 1; or
b) The reaction of a compound of formula (III)
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wherein R' is as defined in claim 1, with sodium methylate in
methanol to give the corresponding iminoether intermediate, followed,
if desired by treatment with a base such as NaH to give a compound of

above formula (Ia), wherein R' is as defined in claim 1; or

¢) The reactions according to above step a) or b), followed by the further
conversion of the compound of formula (Ia) into a compound of formula

(I), wherein R? is a residue R* and R" is as defined in claim 1; or

d) The conversion of a compound of formula (I), wherein X is as defined in

claim 1, R’ is a residue R” and R* is hydroxyamidino, into a compound
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wherein R' is as defined in claim 1, with a corresponding

+

functionalized alcohol, with tosyl chloride as a reagent, in the presence
of a base to give a compound of formula (I), wherein R’ is ~-Y-OR* and

R' and R” are as defined in claim 1; or
f) 'The reaction of a compound of formula

cl o~

wherein R’ is as defined in claim 1, with a sulfonamide of the formula
(VD)
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S (
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wherein R' and R’ are as defined in claim 1; or

g) The reaction according to above step f), wherein R’ is cyano and R' is
as defined in claim 1, followed by the further conversion of the product

into a compound of formula (Id), wherein R’ is heterocyclyl or a residue
—Y-R*; or

h) The reaction according to above step f), wherein R' is as defined in

claim 1 and

(i) R’is cyano, followed by further conversion of the product into a

compound of formula (Id), wherein R’ is heterocyclyl or a residue

R™: or

(i) R? is —Y-H, followed by further conversion of the product into a

compound of formula (Id), wherein R® is ~Y-R%; or

i) The conversion of a compound of the formula (Id)
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wherein R' are as defined in claim 1 and

F*2

(i) R’islower alkoxycarbonyl-lower alkyl, into a compound of formula

(Id), wherein R? is carboxy-lower alkyl or hydroxy-lower alkyl; or

(i1) R*is carboxy-lower alkyl, into a compound of formula (Id), wherein

R’ is di-lower alkylcarbamoyl-lower alkyl; or

(iii) R? is hydroxy or amino, into a compound of formula (Id), wherein R

is a residue —Y-lower alkanoyl or —Y-lower alkoxycarbonyl.

17. Compounds according to any one of claims 1-12, whenever prepared by the

process of claim 16.

18. Compounds according to any one of claims 1-12 for the treatment of
diseases which are associated with abnormal vascular tone and endothelial

dysfunction.

19. The novel compounds, processes and methods as well as the use of such

compounds substantially as described hereinbefore.



