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WD 2007/ 014927 PCT/ EP2006/ 064822 MACROCYLI C
I NHI BI TORS OF HEPATI TIS C VIRUS The present invention

WO 300coner ned Wi th macrocyclic conpounds havi NBCT/EP2006/064822
inhibitory activity on the replication of the
hepatitis C virus (HCV). It further concerns 5
conpositions conprising these conpounds as active
i ngr edi enVAAGROGY LIGINHIBEEORSOF HEPATEPE CNVJRU®se
compounds and conpositions. Hepatitis Cvirus is the
| eadi ng cause of chronic |iver disease worldw de and
e presertonecniion de cancemed snthi rararedyiclic perapeunds hawag indibitory

'd%tﬁo@th@%ﬁlfcﬁtléﬁ oft tAE hEpaaYis @ ﬁlhﬁf(HC\ﬂ)OItffﬁ%érléoﬂéerns
viruses in Ci Vi rust}’g‘ﬁnus i s, closel

R BHOR P EISHES<51cP TPOBOARS 2CUirh Toarodsale,fa ellas processes

fomnirepariig thiése udRPounsland @be@ositiomdunan di sease, such as
dengue virus and yellow fever virus, and to the

ani mal pestivirus famly, which includes bovine viral
depatitie@ virus issth¢ By caie\b fichramiqliar disegseseorkiwide and has

? %%%@g%éu@%ﬁgﬂns%b‘fé ﬁlga\’lcal%&grc"ﬁ ot h ré%l&ﬁlgﬁ? g‘?ltﬁEdFlavzvzrldae

ases enome conpri ses

(emily a& vigeses im e ﬁé@q%wwmn% andyisplospiyelataddn dag favivirus genus,
SHHisE indludes a ﬁﬁ}ﬁbé% df@ﬁhﬁ@'m@ﬁ@cﬂed ﬁﬂﬂhﬁl‘:ﬁh (ﬁﬁe%@:-‘ sﬁé]ﬁds dengue virus

&ﬁﬁ A gﬁ%"& ?‘H’z} Ul%i’ﬁg aﬁf@@ﬂﬁ% g{llgtli pgsfélﬁ{gf{gg I{ye ﬁv 2% bovine virel
[@iarthes virus(BYDVArECyen e |pa‘st1ade-fs¢mm siripde-pit@rclod RNA virus, with a

%o%l%%gé i gljloﬂ?(? ?;rqgi{f bases C’ﬂl% {ng %01%%{1 e%sooﬁI Cihd 24 ‘Eranglated

ULTanslati endopr eavages nedi-a
lrggionsowhich aé@ptMA\seqoaﬂalwrStmeiam@sandmnwlr erien reading frame that

Thédtek Hrsﬁigne?&%gbféﬁl bf‘“&l)lgﬁﬁ? b1R39086 %nﬁﬁ!ﬁéc‘?&c Fhe %&yﬁ&tem

protern, envel o ycopr.ot el ns and
P8FASS {Ricgene QFOdPRFS)WIB?Ib’%fé .gﬁ%eraféﬁ &onethe @rﬁsuésgé Belyprgtein by an

\oréhbtrA8E YRk bf cd- Luﬁatpogﬁﬁns(létﬁinap@ﬁiepmwth@eﬁ@ges medlated by

%Qﬁﬁt f%i?!%dowraj prqtﬁ?ges, Eﬁlg R’Ergtﬁﬂ‘é“@?ngW élilcé%({ tﬂj‘e C(g‘ﬁ nucleocap51d
Ritenie pahickendnvEldpe ghicypretedisd 1 amiclt2l dthebmpn-structural (NS) proteins

%gpo&tsHﬁ%te%e?halWl&tl 8{12@%(5.&'?11: (ftll\&%@ls gJeﬂcas gé;dl%ﬂn? sd ?)t(;tQaGSe) as

el1 case an
kytﬁtl saeteine @f ppkmpavn fyactising Bﬁplaqa@nalof s yinel ganome, is mediated by

%Q(Nﬁl?ﬁﬁéhdeﬁt RRA epiﬁfxﬂ&ﬂa h¥ded 89 hibfiBirk QraPhrobGY sb (NSSB). In

e
In addition to serine protease, al s

é‘ﬁé’é‘&é do fhe rP@ng‘P‘%?ﬁr @Féfﬂliarl;gélcﬁw andpuigess 1032%11 encoded in

ftd biGudctigndl NS3 ftoteirf hawChded showe e b@@sselﬁlalfﬁjr eéplicytied of HCV

SRR odaeiin e 5T SRS BB fisp tofREge| Sargteinase in
bthS%r@gmndlrectly cytopathic. In particular, the

| ack of a vigorous T-1ynphocyte response and the high

propen3|ty of the virus to nutate aripear to pronote a
Hodawing: the grtial pewigiiefectime a majerity ofinferied indispduals deyelogehronic

%ﬁeﬁ[tﬁ‘sso%célﬂe |HO’\$E ke 1b£%é§§ﬂe§eré1ﬁﬁﬁ thhépatdb 3 IBﬁﬁis Snot directly

nd- st ag ocel
&W@?‘M ParHﬁ‘FJF“h fﬁ 3? o Y%%“P lgﬂgmggcyaq rePPQPéF a%djthe high
tprapeasityaol the vivosto rilihtafeeappéa& 16 pmmaé a hig¥ rgrrudiclifodic afdtion.
?1}1|5 E?Raégg géﬁj g}ogpeﬁsc’ E ]|1Yer (‘f%f_%ﬁel{s nfleéc %r c(:’fr%?%sé end-stage liver
ph@dmthCCg(danpﬁtm@ulan c@gmgpxa) amd(lmm]@ the leading cause of liver

transplantations.

There are 6 major HCV genotypes and more than 50 subtypes, which are differently
distributed geographically. HCV type 1 is the predominant genotype in Europe and the
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WO 2007/ 014927 PCT/ EP2006/ 064822 2 US. The extensive
genetic heterogeneity of HCV has inportant diagnostic

waepah7oh4oni cal i nplications, perhaps expl ai ni NBCT/EP2006/064822

difficulties in vaccine devel opnment and the | ack of
response to therapy. 5 Transm ssion of HCV can occur

t hrough contact with contam nated bl ood or bl ood

ArS dbetestensive gencticheterdgehéione GCN] lme dmportans Hiagnastic @nd clinical

1fﬁ {1@a\fﬁ)ﬂ? g’%f}%%g ?xﬁ%&ng%cuitﬁg #ggéﬁ%félg Q{év&épxﬂérﬁ%ﬁ %ﬂde' 1Gck of

use reening
trﬁmasqtnthqrm transfusi on HCV i nci dence. However,
g| ven the sl ow progressi on to the end-stage | i ver
fections w. || continu

| sease, Xjsting i
@sBHEsiep %fglﬂ&&f@n RECHT choughh gontast @e@rﬁs?maenwﬁfﬁél.@# &f blood
Pecdides for Eximple tfo IAing: bijodptaasfusiog ob ag@fletus drug use. The

AR b Sl P e By UL

postttransfdioni HOVangidence d pwense, givemtbe elowhproge@siorofo the end-stage

j [ : . %
el Bl B S MRS Enld (1m0 R Healna
lecerangig bardep dacdecadesHCV type 1, this conbination
therapy has significant side effects and is poorly

GrenBHER hPrBRe 4rq bited &0 [nrehiacs o Giphe (IFN-a) in

acbmbmmbn twithgibagitth. Maisrcoptbyralion thrapysyieis o sBstaihighvieologic

es?)f)gse 1?10 or¢ g}% 401/r egﬁ n%ntis Fi‘nffegtga hg?ém{t?é} vlen r&s@g atfi‘(f]gbout 80% of
eqse iinfoetedby gendtes 2randa Besitle theklnm@ﬁdsefﬁwy ogaH@ﬂédype 1, this

GoBRation iRfuf ios pEBlIsa O (RCBIn 1 BRIrK Bl iihany
\netients ‘M@JQT 51919 piieateinclyde inflenza-1 lwnpntaméat@@atologw
iaBhbridallieies ah@nauab@@hiaﬁﬁfbyﬁipwh@ FRce therd B@ nREAER Fhdire

ent literature. dy becone apparent
B, B0tk PesB toldmtd BefmeRBn of 61 LN 2083 o1
VX-950 selects HCV nutants which are resistant to the

2&%@&&. § g&ﬁtfd[% 1?18t1§ﬁ'd\ﬁ8roﬁéak‘egl ?o?t%%%a%#%i?g? atteﬂ?l%ﬁ%s clinical

ave arac erlst

1diies, pﬂm¢b’6&@1‘b%9ﬂn@5d¢ﬂ9dab WO 69329 @ﬂé@ﬁr%ﬁ eﬂﬂS@}OSGd n
"‘W@@@W 0SL N RliHBdrof sAtkHr O ﬂrotgd’sb‘ SthidMdrhslef afls‘?)r ‘&@ﬁ disclosed

resi stance patterns are requlir DTOVId

datheasadenyie epd patentliterature dt has reacahlaﬁcem@fpa%rﬁmahat the'sustained

tadvisifyativntolfl BILNt20si1 Q>r 30(-960 gdledts HOK gluyantsowhieh bfearesistant to
Eﬁ@pm nthﬁwfutu ) for first J.ne.treatnent

PR egcapgﬁauwfé/ C5Y Se ST Ifips have
ichanetetistounatatiotrais thatHOMeproteaspgrasmecnotalilxD168V, D168A and/or

KiE68PA LR bin F,aa (gjilja:l Hﬁltgk Qv?t ﬂ”el‘ﬂeﬁmkigfén%ﬁ?aﬁtgﬁls are required to

reginmes quic I'n 1 nadvertent co
PEOVide @slmgmﬁhgnﬁs Wlthfrwﬁn@ﬁ 9ptionsaand epmbigatips therapyy Wwith multiple

HeugzAP GRELY i@bé B rlofthTth MEMuRIré £F8n £? T Nink Heh@ibht.f OF
the respective drugs in an H'V regine frequently
falls below the 1CO0 or EDOO threshold for large parts

@ExpeHencd ayith FITV dfugs, and HIV protease inhibitors in particular, has further
emphasized that sub-optimal pharmacokinetics and complex dosage regimes quickly

result in inadvertent compliance failures. This in turn means that the 24 hour trough
concentration (minimum plasma concentration) for the respective drugs in an HIV
regime frequently falls below the ICq or EDqg threshold for large parts of the day. It is
considered that a 24 hour trough level of at least the ICso, and more realistically, the
ICyo or EDyy, is essential to slow down the development of drug escape mutants.
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consi dered that a 24 hour trough I evel of at |east the
| C50, and nore realistically, the 1C90 or EDOO, is

wesaeni{49at to sl ow down t he devel opnent of dr UBCEERBPE064822

mut ants. WD 2007/ 014927 PCHW EP2006/ 064822 3 Achi evi ng

t he necessary pharmacoki netics and drug netabolismto

al l ow such trough |evels provides a stringent

Avhidvinpgthe necedsang phhmiagaﬂdne'ms asd doggngtelpdlisdotoialtetwi such trough
'T@Jeysrﬁ‘f)vﬁgs z?% g %})é%% @t ﬁéﬁﬁﬂaﬂk@{rbﬁé @eqﬁﬁ'ofgﬁ'metic nature

ses har i net

106 PEOF @t Hi%\)gpr@wa@@htbefgrwsth mytigplgqeptidesbondp pesest or

pEYmhde BkiRbHOhFdIE & BB e Q¥&ige eEmbde di sadvant ages of

current HCV therapy such as SI e effects, limted

efficacy, the enmerging of resistance, and conpliance

fTietellis esneed for Hev @mlﬁlsmﬁs wihithaniy mmlﬁmmé [disatvemitddies of Gurrent
ati t_ at.least .one

VSRt e 38 8 MO e ThitecZomp SRRERES epigance, and

ppnphmumﬁhmumpounds In particular, the inhibitors of

the present invention are superior in one or nore of

t he foll owi ng pharmacol ogi cal rel ated properties,

a@pé\r@ynt ig @agg@ce@%@h itprsiof ﬁCY ﬁegh@@t@al which exh1b1t at least one

RBFRE i"dp@ﬁt& i Siew dml’l@&(lﬁili‘pcgﬁﬂs of 8 @ﬁopﬁl@f:dnhﬁounds In particular,
i urd

d
thet %ﬁﬁaatﬁmfdaﬁ > S Snd IsRianord STrEBhin O TI0aC cbia pheyipe
Iphurniaeb gidabrelatvdpropértias) d.c apatericy pdecadassd eastyxicity, improved

S R R T

art-known synthesis procedures. 20 The present

IRY&RLibRIE Q&ﬁﬁﬁﬁiﬁs bk gi'ésgﬁtsln@ntﬁSWa&eelgéla'tﬁ@fy' 16W ’(I)nol%:ular

whi_ch cdn represent fornul

@eightapd Rreivaﬂ Yeasyip smﬂeswea%ﬁng Gemydarting atmtcglaISathat are
ShRineAtisyTBVaslable @t eidily WhsilaBlethefughattskriohh, s Iynthe51s procedures.
NHS(=0O) pR2; wherein; Rl is hydrogen, d -C6alk

Co- C3a|ky|enecarbocyc|y| Co- C3a|ky|eneheterocyc|y|;

The present invention concerns inhibitors of HCV replication, which can be

represented by formula (I):

and N-oxides, salts, and stereoisomers thereof

wherein

A is OR', NHS(=0),R?; wherein;
R! is hydrogen, C;-Csalkyl, Co-Csalkylenecarbocyclyl, Co-Csalkyleneheterocyclyl;
R? is C1-Cealkyl, Co-Csalkylenecarbocyclyl, Co-Csalkyleneheterocyclyl;

p is independently 1 or 2;

nis3,4,5o0r6;

----- denotes an optional double bond;



10

15

20

25

30

35

R2 is O -C6al kyl, Co-C3al kyl enecarbocycl yl,
Co- C3al kyl eneheterocyclyl; p is independently 1 or 2;

W®2003/084924, 5 or 6; 30 ----- denot es an opti onedT/@P200é/664822

bond; WD 2007/014927 PCT/ EPRO06/ 064822 4 L is N or
CRz; Rz is Hor fornms a double bond wth the
asterisked carbon; Rg is Hor when L is CRz, Rg can
al sN beCRY;- C6al kyl ; Rr is quinazolinyl, optionally

bst { h 5

?ﬁdé "*zt} ol UG o P URSNRD AL S Eiiy,
911 wh &, CRalRersancadsel beyF1-Ceadliilno, nono-

dlr% Mhétzmlﬁsn oﬁ@&ﬁﬂ Qlibsti @bk With B 856 bPRIR substltuents each

A et S oo B oot Rt .-y,

G@hnifd ahdaio- or dia}kﬁjfaahlh@,w&iiou Ob diakyyllarfiho€a3béndt YCi-OlikgNdarbonyl-

AR TG I ERaRRR e BTl et ransbb ocyel y

|Fs iphydrogen, Cy-Csslliph G 1Gsalkdxyd - Gealkytl or €;-€hgpioallgent s

ﬁ%g%gnt |y selected fromthe group consisting of
0x0, nitrile, azido, nitro, C-C6alk

@édtﬁapi@]héln@@: Hlsrgrgeprbocygyl %Qb-@y%ﬂén@h‘%ﬂf@q}’sb@/éﬂ gptionally
Nhssitated with Y-tbBaEBstitYerfts fRdepehdéati e Réted\frc(rl@l’r@) Cgﬂ%!'?@onsmtm g of

bet ey bl sl R e C T ) e

yOINKGEHRY, 8hNRaRb, Y <O-Rbd¥pEEd®Rb] Y-(d=0)NRaRb,

SN, Y S b | SEBENGRL Y o

OGWC&?QW%heheterocyc! yl; 20 or Ra and Rb toget her
W hﬁ@%&?&ﬁd&ﬁﬁ?a%@n&"ﬂf@hdﬂ@’l efd;@ attached join to

form.a erocy grou The iAvention further

r el aR@ds ndeprpderslis fGrCﬁ*H Spalkylets of the
CoNPRBIi§lsndependtmiy | €, Qélkylt C?—G@élﬁﬂi}u 73-C:bikgn8&sbocyclyl or
addltl@r@a@ﬁé{&ﬁh eguate ary am nes, netal 25 conpl exes,

and s ehetero ‘i omeric forms thereof, its

i nt eonRdiand 8b,togatlibr tvsh‘sh the eitrogén tdwhich tleayrasel attetobed jorin to form a
t he prh%fé%@qy?gro% t he conpounds of forrmula (I). The

i nvention to the compounds of forrmula (1) per
se, the prodrugs, N-oxides, addition salts,

AR LR AAOY ﬁﬁffHePFe‘iatesm%trﬁéthG&%f B8 PPepaftitidn of the compounds of

ster cally isoneric 30, for thereof for "'use as
i ﬁgﬁg]ﬁprodwgé 8 i idtionSalts quAtEINanEamings, metal

mbmplmeg ahd sRteochemnipglbi isbmodc G theseaTitd €ermediates, and the use
@Te in e%le Qt%g in t%”B?e‘f)Qrda%on oF th%%g]mrf)lolsntl({sat | rrr]m}la? (ﬁ

The invention relates to the compounds of formula (I) per se, the prodrugs, N-oxides,
addition salts, quaternary amines, metal complexes, and stereochemically isomeric
forms thereof, for use as a medicament. The invention further relates to pharmaceutical
compositions comprising the aforementioned compounds for administration to a subject
suffering from HCV infection. The pharmaceutical compositions may comprise
combinations of the aforementioned compounds with other anti-HCV agents.

The invention also relates to the use of a compound of formula (I), or a prodrug,
N-oxide, addition salt, quaternary amine, metal complex, or stereochemically isomeric
form thereof, for the manufacture of a medicament for inhibiting HCV replication. Or
the invention relates to a method of inhibiting HCV replication in a warm-blooded
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suffering fromHCV infection. The pharnmaceuti cal
conpositions may conprise conbinations of the

w@btaremdet i oned conmpounds with other anti-HCV BOERPB06/064822

35 The invention also relat®es to the use of a conpound
of formula (1), or a prodrug, N-oxide, addition salt,
guaternary am ne, netal conplex, or stereochemcally
iasona said méthodednysisegf the hdmirtisimtion ofi fm effentive @amoant of a

CBHBERIECH tobiils (0 ondl bloBthe W6uide haifion Blf, o ety amine, meral
cepiplexae serepdhemicadly isameisdorm Wored07/ 014927
PCT/ EP2006/ 064822 5 ani nal said nethod conprising the

m.ni stratiqn of an effectiye nt of a conmpound

CARYRHPR T CRISIANAGRAOGS ‘P\ftg; ?%El,“?aaldﬂh‘frfﬂé‘n sal t,
Geprbsehtedrby formule (Itpet al  conpl ex, or stereochenically
isomeric formthereof. 5 The jrRvention further
envi si ons conpounds of the @ornmula | wherein
represented by formula (It)f] Rt4 O- Rte, Xt Ozz O
"" NHNR3 ~)n Rl (ptt the N-oxides, salts, and
stereoi sonmers thereof, grei 10 Xt is N, CH and
where Xt bears a double bgnd ft is C Rl is -ORtS,
-NH SO2Rt6; Rt2 is hédro tn nd where Xt is C or CH,
Rt2 may al so be Cl1_6 FE{; o i s bydrogen,
Cl _6al kyl, d _6al koxyCl.%6al kyl _7cycloal kyl; R4
i s qui nazolinyl optionaN 5 d with one, two
or three substituentsRBach "5 ifdeperRiknt |y sel ect ed
fromd -6al kyl, d -6al koxy, & xy, hal o, polyhal o-
C . 6al kyl, pol yhal od _6al koxys&~~am no, nono- or
di C - 6al kyl am no, nono- or ctmtl - 6al kyl am nocar bonyl ,
d - 6al kyl car bonyl -am no, aryl, "and Het; nis 3, 4, 5,
or .6; erein each _dashed line (represented by - - - -
apd therV-oxides.salts, apd sletsono eROB SN 20 ReB | s
bugs Y O aril Where b{g:be%@la Edisltﬂylelboﬁdl iéyé (éplpt< i Ional ly ¥

sttt e ' 21 6al kyl ; or 1 6al kyl optionally
éﬁb%ﬁ’l t’é%@ﬁ“@_?cycl oal kyl, aryl or with Het; R 6
iRt” & Iyidrogede; andGehere Ke 0@ lok {H, Rif mapalsbpelikatkyk ut ed
Re B ifheSRh <] calidh, GLaRBKIY] salkyl, or Cscycloalkyl;

Rt! is quinazolinyl optionally substituted with one, two or three substituents each

independently selected from C;-salkyl, C;i-¢alkoxy, hydroxy, halo, polyhalo-
Cisalkyl, polyhaloC; salkoxy, amino, mono- or diC;-¢alkylamino, mono- or
diC;-salkylaminocarbonyl, C;-salkylcarbonyl-amino, aryl, and Het;

nis3,4,5,or6;

wherein each dashed line (represented by - - - - - ) represents an optional double bond;

Rt’ is hydrogen; aryl; Het; Cs_scycloalkyl optionally substituted with Cy.¢alkyl; or
Ci.alkyl optionally substituted with C;_;cycloalkyl, aryl or with Het;

Rt® is aryl; Het; Cs.scycloalkyl optionally substituted with Cy.galkyl; or C;.galkyl
optionally substituted with Cs_;cycloalkyl, aryl or with Het;

each aryl as a group or part of a group is phenyl optionally substituted with one, two or
three substituents selected from halo, hydroxy, nitro, cyano, carboxyl,
Cisalkyl, Cialkoxy, C;¢alkoxyC;¢alkyl, C;¢alkylcarbonyl, amino, mono- or
diC, ealkylamino, azido, mercapto, polyhaloC; salkyl, polyhaloC; salkoxy,
cyclopropyl, pyrrolidinyl, piperidinyl, piperazinyl, 4-C,.salkylpiperazinyl,
4-C,salkylcarbonylpiperazinyl, and morpholinyl; and
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optionally substituted with C3_7cycl oal kyl, aryl or
wWth Het; each aryl as a group or part of a group is

w@b@ipi49opt i onal |y substituted with one, two OPCT/RB2006/064822

t hree substituents sel ected from hal o, hydroxy, nitro,
cyano, carboxyl, Cl_6al kyl, Cl_6al koxy,

Cl_6al koxyCl. 6al kyl , d _6al kyl carbonyl, am no, nono-

@ach HetChs Hgroly baparhof a grouplds a frer 6 apnibered saturated, partially

pol I .

pyr N B God R clhplen i ARl G LRt rind Ui R B Db«

4- Clhewrragmpeash irdeppydently selected from nitrogen, oxygen and sulfur, and

4- Clhefid| dp¥ibiAly2BY tRIeR SifzdrdY two SNHredRuRRhdnBYdach Midpendently
WO 2007/ 014927 PCT/ EP2006/ 06§%§)23V2@each Het as a

gr oﬁﬁleﬁtF opt ]gro&lpg&ogﬁ}ﬁthgsof Xkl @@no, carboxyl,

sat @ galkdl, Cp_ﬁa’lk(b)@i Cy_6a}lkmq®;_ ! _wlhyledl_glkﬂmm@g,@lnyino, mono- or
unsaturated heterocyclic rin nt.ai ni [

ot SISl tanife SRR Motdinlo, PAVRARE Sl hotuielich oty

oxy ggelopnogyk pyfrolidinglnpipbedingl, pi@lefa@hwl,l@ﬁsaaﬂ@ﬂ_ S -ipipsvgazdlyll,

wi t : d%?H ach i ndependent

5 s§|'ggﬁ%2‘gi%ﬁr)%°%m'§§%‘§‘?%‘§'§g§%nﬁsu t |1%5€of hal o, IOhydr oxy?/
nitro, cyano, carboxyl, Cl_6alkyl, Cl_6al koxy,
@wﬁﬁﬂ)é&@bﬁﬁ%{s I f( ﬁllﬁjc fajthe al@rnzﬁg}el@x’ﬂbbﬂﬁﬁ@ﬂ YF theaVehbion PR paragraph
or di an. no, i do, nercapto

SompriatelEabs) 1691 RE DR Biesbas tody Re brgadhy gorasspends to Ra,
Rt bobdlgicostespopdperR i Xnyoadlpicpeespandsytb, L, aryl is broadly speaking
gty ol oGRS IAELMN evely) whore CoCaglkylondifs perp e 2 bgd) and
IHet g broadlg spgakingeambraded byi Go-Cladkydheteroepelyly whera o i alkylene is

Sy PO 09688 B AL g AGONS e

broadl'y
Corewopding yalugs gformydadt adygferencesto ferpyadl sh@ll hescongtrued as
brcdadihy tHeaoresionahg dompoundyrofifoinsul(I9adl y speaki ng
enbraced by Co- C3al kyl enecar bocyclyl where
Co- C3al kyl ene is zero (ie a bond) and 15 Het is
kysasdd yn thp dadegoigg end hereindfiéry thedo lIk3wing Idgfititibes apply iyless
Qm§%$mggb%§alkylene is zero (ie a bond). The
prefernments expressed below for fornula | apply even
to the corresponding values in fornula It and

e ERNRAS ist 2nbAE 5 MMEbro,| dhictBrbmBana sy r ued as
i ncludi ng the correspondi ng conmpounds of fornmula (It).

20 As used in the foregoing and hereinafter, the

frllrl]nleltmﬂ ﬂ@:}dlﬁ&hl}tﬁ”i&rﬁgr@_ qpénpau{dfasgoupqﬂgem\haﬂﬁclmlmy,dis
termhal o LS ner . to ugr qQ,..c or rono an

Bt A S pPh RS b g o b o A B 0 Do

&11-salkgk subgtjtuted gvith up foaine Giwog tirka Xgur, fige, stke b metk ledo atoms, such

. A > .
25 8oy By Bn Ut MIcR0 afone) Rl mplel AR TohietyA)
fiainoromethyl, tflgoroethylnBraferrad s traflunremethyk i sqincludedigre
rfﬁfo%ﬂ)l_aéd'tkz %@ﬁﬁs, WhidiP4re O, kMRYIQrak R \Pherdif all %2'&1{6%51@ atoms are

n
i fluqro , _trifluoronet . trifluoroet . .
s b3 TosS Fioms ¢ BT RGIOCITAY 18 CPCTTGAERLAME halogen atom i
attached to an alkyl group within the definition of polyhaloC; ¢alkyl, the halogen atoms
may be the same or different.

As used herein “C; 4alkyl” as a group or part of a group defines straight or branched
chain saturated hydrocarbon radicals having from 1 to 4 carbon atoms such as for
example methyl, ethyl, 1-propyl, 2-propyl, 1-butyl, 2-butyl, 2-methyl-1-propyl;
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30 perfluorod _6al kyl groups, which are Cl1_6al kyl
groups wherein all hydrogen atons are replaced by

wo baoanowwat ons, e.g. pentafluoroethyl. |In case POT/EP100&064822

one hal ogen atomis attached to an al kyl group within

the definition of polyhal ol _6al kyl, the hal ogen atons

may be the sane or different. 35 As used herein

“01 sallayIk ghdonamsses §h aalkyloadipals tind thechiglreo hpmdkigueﬂeihereof having 5

glacgﬂ:[&h ér\l/sfjgr:]u%ﬂ Ee}gr ?&9@1@ 1?5%@?165 g%tggg g)‘&{éﬁzﬁ hexyl, 2-hexyl,
élxlaﬁﬁhb’bl-lbﬁtylh)ﬂ meﬂwlr} tpentyl, pl-@byl 1-bptyb3omgthyl- Zmu%mnd the like.
D fiHieydst arﬁo %%a‘lk;ll 15% WO 2007/ 014927
PCT/ EP2006/ aI kyI enconpasses C _4al kyl
radi cal s and the hi gher honol ogues thereof having 5

(The GerrafOQalkahyimas 8 gedupag paft of a @xaiplefineslstiagght hd branched

%B%fe’e;‘? ?{g'dif’%jéﬁ?%;ﬁtaﬁ{cﬁlsi%gﬁé élf‘ﬁ“%e e%%%@'cﬂfg@ﬁ%n% l’aﬁ% bt least one
-dovbla pond,-apd haying frmmu2 thé chtbke aton(f stchtasrfos ¢xaammie gﬁtenyl (or

g;,%;@m

IQM b%é ?l @oqrag&éh gor%llgigﬁ %g%Hglf %Péﬂb’ £ r%llt%l anc eg yr2-
meﬁéld 2ppatenrlad theAtcpyl Eé’&?‘%ﬂ yharheigngla a@% 2-methyl-2-butenyl,
CahbMP-2-peRenylkan dse Bed OFtintbRaSimapst CAAlRh i 0 chikeRd

having from2 to 6 carbon atons, such as, for exanple,

et henyl (or vinyl), 1-propenyl, 2- propenyl (or

Ahieytérin “Clr-calklyryiy las a Zrduptoapgtt,of 3-ghoutpadefings raightlayd bRandked
BRI rod ALY hos RSP copr 50N honds and st on
2ripte byd, -22d having fispm 266 carbon ptoms, Wchiaptfer examplerstiyoyl,

@Zpré 'Wbrdg?n}q'zI ﬁﬁiy%?f‘!'buéﬁf?ﬂf 1Bty S éﬂ&ﬁmny-&)ént?fﬁyl

group or  par 3@ nes stTaight” and
eraﬁmﬂd -hexvnvhard thedikecQF indprest amongst Coaallymy is Cualkynyl

saturat ed car bon-carbon bonds and at | east one

&%c?o ki’lgﬁ w%gﬁn'%ﬂc Hf‘w ﬂg»lnf)ﬂﬁ @8’%10%89& c%@B&Rgﬁ%ﬂ&?hex?Pm

I:yduhgpnyll 2-butynyl, 3-butynyl, 2- pentynyl
3- pentynyl 2-hexyny|, 3-hexyny| and the like. Of

. Bal k ]

S BYEDRATRS oibond i of EMelsnt g aap rantbsskahain epurated
2%?0@%8{1 g%décaw Kdvae Sffgllnblgtﬂ@ cafBbnCHEth® F\\ﬁ/igltaé |nfor example, methylene

?%eaﬁérpéepaeﬁélw sZéP‘ISPP%ﬁ‘eg&’ %ﬁ%kg ,@&chila %ﬁs&gne
having from1 to 3 carbon atons such as, for exanple,

t hyl di yl

B o8 SRy iR CCPART I K diingd abovey ene.
25 Cl_6al koxy neans Cl_6al kyl oxy wherein Cl_6al kyl is

A el h?kgﬂl ‘t?e%% et‘he ;(15%? 6k& dfﬁg %fcgf%ngﬁﬁgle‘:ﬁﬁel{ aitdched to

or 0xo ctarbon ety

axerhon QM SWOWWPW&Mu atachoglfie A salfyriere @and g salfonyl moiety

Sitleh Wivo JYF 94T adifhs ArSattab &b argﬁlfﬁf Yom3 WHMREVer taWihgQr rindisPstem is

6Pbsﬂtlﬁlﬁé wi Eatg%?(g ggoép? thae c%r loﬁl%gorg too nlnc}ll\h}?enggoelrs lmke(i 1sga saturated

carbon.

‘Amino’ unless the context suggests otherwise, includes NH,, NHC,; Cgalkyl or
N(C;-C¢-alkyl),, wherein in the amino definitions each C;_Cealkyl is especially
C;-Csalkyl variants, or saturated cyclic amines such as pyrrolidinyl, piperidinyl,
piperazinyl, 4-C;-Csalkylpiperazinyl, such as 4-methylpiperazinyl, 4-C; Cqalkyl-
carbonylpiperazinyl and morpholinyl.
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substituted with an oxo group, the carbon atomto
which the oxo is linked is a saturated carbon.

wO 2oo7noio2unl ess t he context suggests ot her wi SEPCT/EP2006/064822

i ncl udes NH2, NHCI _C6al kyl ®©r 35 N(d - C6-al kyl) 2,
wherein in the amno definitions each Cl1_C6al kyl is
especially O -Calkyl variants, or saturated cyclic
am nes such as pyrrolidinyl, piperidinyl,

l,
pAHﬁ?‘ﬁ %l?i%egrd'zgr%@,aifﬁéhﬂéﬁﬁ{dg u'l-a{carg onyl pi pef’ak¥h I
OMpHGTh espagatin GFrOINRET Crathy B dR B Faais D -
gh
: Cd*_&’@%gf;’gi?&mg e g st 75
L r yl, C(=O N(CO -C3al kyl)2 or -
NH( C=0O) d - Coal kyl, for exarrple NHC( =O) CHC( CH3) 3,

eyt SR TR o o RUE B ) RN S
pheryl, wipbthyl or phepilk fuyéd tora @h@wk:lohﬂrgbﬁot gxagple indanyl), which

TSI (1 e imisolieh ity o
rmw}s cliped, for GorCaplkylope aheyegHalpss atheress idisated the aryl and/or
@s fﬁ%ﬁ'cglflb@l Itﬁbiéf is opbR3ly sabdiRiitell Kthi 103 's&lﬁ,hﬁiténfsrséllected from

or . its fus 0 i s_optiona
Bolbs by e s, chane SEDGEL G el Qeraony ¢ B, Ltk
IG1 efalikgnoylj 4mimo, aado) @xo,aaehapty, nifch Updabkylenecarbocyclyl
%@%ﬂy&%%e&er%é&c??%?@éﬁnggﬁﬁoﬁ ifl%a‘t hetg'dc%ﬁ:l Aﬁﬁrl:%o’cyclic
@apictBs|in fhecPreCaalkydenecarppeyctyd owaﬂeylkﬁheﬂ@mombd lsybstituent may
1t"sel? Bk BehsHRAST acstﬁ}%d&hﬁéreltﬁ%? f}@%éﬁ it AA a%&ﬁ@ Y hfkylene-

noletlies I n necar ocyc
besmhk wr&veﬁ%e@ll@}e@ewprwywbm ubastth %W%p%dévg mggning, i.e.

swHesd fhe @ aCha kg1 Rhleik Gesbsb@r ei n but typically not with
a further Co-C3al kyI ene- car bocycl yl or

Co- C3al kyl eneheterocyclyl. "Aryl" has the
C6p-Cealkylank (3§ -cyednalkylj, asiapplied hdreinas tikant@o irChualelayCs-Crcycloalkyl

T N e e
gy@lg@ikglug Idlraqlmlmdeé figp Pnalkiclil ef bipnghian intpaneshiate methyl, ethyl,
6ﬂy‘P B?iéﬁ%roﬁ&l gi%&ﬁ NEHnKl fordLClalkyIife! Bl & the ic§cloalkyl group

rect y onded or."throu

lrpﬁy :ﬁﬁql goxg}cﬁfﬁless o 5‘&5? 11&1%?&5&8? Wal]@fléle&}ety is
a;ptldlﬁﬁlyrsaﬁstftmkd GlithG33 kubstiaratsablevred froiehaly Hyded=yy hitro, cyano,

SeitR Gl i G Gt Gy crRP R Bk 1 Gakanoy!, amino
@pidp poredl, mereaptys nittaCedalkyltarbochi 6%t alkytteteresichd titbeing
358%1!3?{1 ﬁrat H%ngo é’l jo & )((ltc%f’oeﬁ%%'}ﬁﬁlg &%PQ%@? Cgaflkylenecarbocyclyl
@ralka}?wheteraeﬁ% su g%lﬂi@@bmam s@&bt%e :ﬁ.nr@\@ded herein
Gt fPrRaly h6ew 1198 Yerther Co-@aﬂ@@h&dﬂhﬁ:&@wp&@(& ELalk}Pléneheterocyclyl

bei ng understood that heterocyclic and carbocyclic
noi eties in the Co-C3al kyl enecar bocyclyl or CO-C3
aClrhakdbabedyedyl Tasydppliedhéreinie rieantety indlsdd €o-Oealkylaryl and

%ﬁ')pégtahgy%ﬁ&c%logﬁ&f 'Iﬂffe%s %ﬁlre?\;vﬂe indicated the aryl or cycloalkyl group is
optionally substituted with 1-3 substituents selected from halo, hydroxy, nitro, cyano,
carboxy, C;-Cealkyl, C;-Csalkoxy, C;-CsalkoxyC;-Csalkyl, C;-Csalkanoyl, amino,
azido, oxo, mercapto, nitro, Co-Csalkylcarbocyclyl and/or Cy-Csalkylheterocyclyl, it

being understood that heterocyclic and carbocyclic moieties in the Cy-Csalkylene-
carbocyclyl or Cy-Csalkyleneheterocyclyl substituent may itself be substituted as
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30 but typically not with a further
Co- C3al kyl enecar bocycl yl or Co-C3al kyl enehet erocycl yl .

WO 80708abkyl car bocycl yl' as applied herein i s PEBEP200©064822

i ncl ude Co- C3al kyl aryl and 9 Co- C3al kyl C3- C7cycl oal kyl .
Unl ess ot herwi se indicated the aryl or cycl oal kyl
group is optionally substituted with 1-3 substituents
pedaddddebréin bot typically hetdwitk g furthier Co-Cselglengcaiiocgelybaxy,

go-%ﬁﬁy@ﬁlehetgocﬁﬂl k@ﬁ%o?fgﬁfl’cﬁolxtggééfrgsgg&@%gﬂeamn% i.e. where

@ﬁ@gs}ballyyldmﬂcmwbsﬂnt and/ or Co- C3al kyl het erocycl yl ,
it Dbei ng under stood t hat heterocyclic and car bocycl iC

ti e the - C3al Kk car boc
g‘k@ E'FB)&V a%%P@i‘?‘? F‘EFEH’HS H?f?n‘ny é‘? lpdep, monOCYChC
Shingdiéd Mlﬁﬂamméﬂphatefbﬁtdﬁi—é&ﬁﬁni?@ﬂ@%%) ad pipdBdidyl, thorpholinyl,
Rk OV deq herel but t YRI cal |13§1n°t wi,t-h.a further

@g)e&ggm(wygﬁz&% ge/z % 0Xazo isoxazolyl, thiazinolyl, 1sothiazinolyl,
Cwiae8yl, kyddiarehds k2.Jdyiszolyl, 1 Qﬂaitriaadyb Itqtta'ZOIbeflmah}d thienyl,

%%Ea E%}gdggg)gﬁ 8521&?1 Oljan aI k e%eﬁﬁs{@?%%?c *5 nn§ such as

syl 1@ » henzinidazel y armoxm Yinbsnzisexazo rh%l%tmaémolyl
s;eﬁzigcﬁmeﬁn@ryl lUéﬁz’chiéﬁil?ld beﬁtek&ﬁmﬂﬂnb&ﬁaim Bumolyl Nsénzo-

B0 PR ey R BB B pyriay
mhnamynni;d&l bengopyridazingb byhzopyiaholgr etk ywhich nag isskeaidyd directly
tjfl’elzg(f?giltorr 'tlﬁ‘élgé}%/%n n%en%eéfa{ Hg&fl}gll ¥1!hyl g%zp& 5/)? 1s¥)grop&}1%r%ﬂ¥ as defined
sfondﬁl -Gradkiylenef abowel Alty Sawb mgwaturatmbnng\m@wng@nmmatlc character
fef¥ed t(l? 5@1%&5% 7 Réréin, UQ%? Sthe#Rkindicated the hetero ring

Zi soxazo benz th| azi nol benzi sot hi azi nol y
@@ Qb%tﬁﬁg%pgqn'y @@peﬁm@amﬁgg@]mubstltuted with 1-3 substituents selected

ey Bald, RydBosty! hﬂﬂ)o kydno, 88BEE;; Cl-(%al‘kyl 01-5(26@1|1()z$ky, C:-Cealkoxy-

BETEShSh o2l SR RBY o ERESHD. Y o pabtcaocyely

Mblﬁﬁyabyﬂm&rbgycl}ét ﬂ{etmfocycﬂyli’ and)“Hetetoandebawei the carrgsponding
t thyl, ethyl,
pr opiﬂ%% wifde il Bﬁ'&n&i‘hhﬁh gr%%h‘?t e methyl, ethy

Oor 1sopro oup I'ned 15 for
d - C3al kyl ene above. Any such non-saturated rings

"3 bicatly RBICRIQEND! difd GIRRICPOl PhoiclBY whfin'BE SIobE Y LR Bbve
eroar ereln. .ess ot I''™m se Ln I CcCa

ﬁ]@ﬁ@lt]gnq usaﬁ,]tap%qcyp IGTIRG, W, pq{éeﬁmm% 6e‘i1’§g ziltgms or a bicyclic
@figi s&naiﬂeycomhﬁtngtm fdmbieted ringFusadas a4, SR bm&abeaed falg.
from hal o, hydroxy, nitro, cyano, carboxy, d -C6alkyl,
d - Coal koxy, d -Ce6al koxy- d -C6al kyl, d -C6al kanoyl ,
diypiva] sushigdaups dncdyderfer Capytloalkyl, phenyl, benzyl, tetrahydronaphthyl,
VANt I
%éﬁ?ocycf Pﬁwﬁémﬂgfﬁ%ﬁ%@e@ﬁ ﬁﬁéﬁgp?ﬁé%%ﬁ i
iéneridiny], morphokjpyd,thiomesphod @m@yqzmx riRdjinyl.pysanyb fetrahydro-
GRhdtvanh &bﬁ’ﬁ@p‘;&&ﬂﬂ'thﬁ)@ a9l s Iﬁé&a}fsﬁar@ﬁﬂa&agd WhibmyN
ﬁy RN R S S
; xagolyh 159X 1881y, PTAPYE Y, Q’YEFBﬂlﬁyl gyrazinyl,
@yhda:amyu tetrazibyll pyrazalyl incioiy, ebenmfpranyl bgnzvtiGenyd teariatidazolyl,
beﬂghfa%&ﬁfj PE%OQ@I&b&r sgx%ﬁe&uqﬂol{nyp QetBaL&Hf‘q%ﬁinoﬁHﬁ
umqumoiauylomhydwisoqmmlmhﬁumazm wbtrahydrmumeluwl and
Y x Ay A R%ARE Why bEEHTHAMY subifuit Astidhhbd herein.

The saturated heterocycle moiety thus includes radicals such as pyrrolinyl, pyrrolidinyl,
pyrazolinyl, pyrazolidinyl, piperidinyl, morpholinyl, thiomorpholinyl, pyranyl,
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pi peridinyl, norpholinyl, thionorpholinyl,
pi perazi nyl, indolinyl, pyranyl, tetrahydro 30

w@yooany4927 t et r ahydr ot hi opyranyl, thiopyranyl, PCT/EP3006/064822

tetrahydrofuranyl, thienyl 10 pyrrolyl, oxazolyl,

I soxazolyl, thiazolyl, imdazolyl, pyridinyl,
pyrimdinyl, pyrazinyl, pyridazinyl, tetrazolyl,
thiopyrahyl| p1penazimyy Imdoﬂmyllz adetidanyy, Itetrdmrdmplyfanyh yétrahydrothm-

%2%1 soxaz g{i%kma%fﬁi no mﬁﬁﬁ&%ﬁéltd } %;1?9 1daZIPy1
|ls%§pértpﬁ®ahYﬁ§ﬂpﬂmlﬂﬁ]ﬁm% dihydre- wmzplyy wﬁm&l i Aydioxide,

tie G%Hdihﬂﬂéhymzlo&bﬁﬂdb RoHiazSRdif L1n p)aﬂi)dlda/dnd iAdazBfidinyl-2,4-
s def.ined herei

be “optional |’y substi.t
%esgg%)lé%& auﬁ&tlgﬁfﬁé%ie@%lﬁé‘e‘ij cferﬁg icpl§ ithpngaromatic character
rsach sfufangl) chiedd, Pyrol@l oxugblyl hiarelyl, Ginttiikolyl, pyrazolyl, 1soxazoly1

D LGP g AR AT
Wﬂﬁﬁﬂﬁb ByeeugLl indoliginyh insjoyy] atsgindolyl. b ezchi cage the heterocycle

(e rah ?%%SE& %ﬂhd‘f’%hz ﬁ‘%“?%ﬁ%‘%%‘?éﬁ%fyswm

qjq:rﬁgyc ¢ pespaeifigd dpthis sm)ggliﬁﬁgﬁpon and claims. Examples
bfﬂe?ﬁ&nﬁlﬁer ﬂmesaarﬁpné yﬁrdiiéi apipé}mmyi Ih Iﬂﬁgihgh@ylathﬁhﬂdrgholmyl
PR ﬁ&w@i g, 3t Blsesaralat SR,
ligathiazindlyH |t1nyiolﬂ, tkoﬁnad:blym,mxadﬂamlyhﬂnadimdhylsaiamlyt @nkluding

Iiej i e e1 Qﬂcll‘lﬁ%?yflﬁﬁgtracz? féﬁ'aTan ?tﬁer%’l OI;W d;rf pyrimidyl,

ar ac

eyridatiyyl, pyraﬂ@}zlgtrylzmyl mldl ﬁpdikpl Of pyeprgg@nyjngst the Het radicals are
IR AR Are noh- §£’thfh‘téﬁz | ﬁye{rtlcﬂéﬁatﬁbmkf}ﬂ antarbB#X Maracter. OF

tetrazolyl, thiadiazol di nyl yridazi nyl,
(Syrtieriinfpiey are ngﬁ%lﬂehvﬂlca Sr’i’&&ngﬂnﬁ oF two Aigrgesns.

i soindolyl. In each case the heterocycle may be

3508 Ehe i raleof P iinenabOhsy hEbicaal FbSltod Wit ne

sebef arelkind of fubstitapts nfentianddan tlendefmitins®f tHexamploasds of

%rn]éi?% Q_ﬁ Q\/ﬁ{? bt %@’r off t W% E)If gﬁﬁé@d g? ﬁ?ﬂnu]a (I). Some of the Het
ga @q;lglpengxpnedpy thrls){n;d, the folioaving paragnaph my(he)spbstltuted with one,
%86 khtbe h}‘(ﬁ&lsa&fBls‘r)ft'uentE hwRE 'h?@tloiﬂl subs'tlﬁﬁéd‘h 'Iﬁé}l (Yécur as their

t hi azol ot hi azo oxadi azo t hi
ttqqt%rfgql‘;/*on(lpi? alﬁéo gri)ugs E:Of P)faélgg%:/ §| -hydroxypyn(?azme moiety can
beurdn fits kAgerhatic) form@H-piridayin-3-bbg.anyl , thi enyl,
pyridyl, pyrimdyl, 15 pyridazinyl, pyrazol yl,
triazinyl, and the like. O interest anongst the Het
Atghoukl be ranted thattbe eadidal posibors ancamy sualecuddrangieiyrused in the
' {
PRIHAH By bOB5GVIAY b InGiel Bibf A IR Blcanf bable
two nitrogens. Each of the Het radicals nmentioned

FoualsTRYd Rehe BEfifitighd of tﬁélbﬁidbléétlﬁ‘dudé dlhpdskiBle idkmers unless

nunber a of substit tioned,in t
GiferRise Ffcated ForisbipmiE msfudey Smis, pryriayhan 4opyridy
pentydinctudes Sy 2psenof] and Bypentylls of formula (1). Sone
of the Het radicals nmentioned in this and the
foll om ng paragraph may be substituted with one, two
OVhemanyevanigble oxqurs oiose thanene §meSuehy eongtitient, each definition is
Si,l)ﬁé?&il&eﬂt_ed rings may occur as their tautoneric forns
eari ng keto groups. For exanple a 3-hydroxypyridazi ne
noi ety can 25 occur in its tautonmeric form

Ahdherérdagd Rerdimafier, the term “compounds of formula (1), or “the present
compounds” or similar terms, it is meant to include the compounds of formula (I), their
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It should be noted that the radical positions on any
nmol ecul ar noiety used in the definitions nmay be

w@noyomoere7 on such noiety as long as it i s chenPCEEP3006/064822

stable. 30 Radicals used inithe definitions of the
vari abl es include all possible isonmers unless

ot herwi se indicated. For instance pyridyl includes
PradrogN-oxidespydditdyr sadisdjubtaoyary dinines, petal gdmpleadsyiatels
]sfeg’&ﬁhgﬂlic?]ifr Eﬁﬂfe}% f@lﬂ% énp gﬂﬁ%ﬁlmew&ﬂn S ﬁ@rc'oﬁ%l Ends of

occurs no an one I'n any const uent
dermia (1) gnanygsubgwup 9 ég@p@mdp of } smg@@d herein, as well as

fﬂﬁ )‘gl&i’(fe% Ss;?%ts taE hd 5 sﬁgis’ecs@&w%&ﬂ&lfm?g EH&EO@ Adhdther édfbodiment
£QmPriSas %C?Iﬁ@mwgﬁﬁgfﬂs@gladﬁ) QA SHEETPYR O oF oot formula (0

2PEIidil KN, REGHIERAAO 6dlf36A Bix2posiiblepstardbis@aerid\fopms tgcof.
addition salts, quaternary am nes, netal conpl exes,

and st ereochem cally isoneric forms One enbodi nent
ddwpoinpesndstod forombo(Ih tisveskverhlogenterof dhjrabty amdyexist as

3‘;@%Pfiﬂlcgﬁy fSSHEﬂU @(%?rgoﬁ“hé %ﬁﬁ“"sféréol:ﬁerﬁl@ﬁ%}of;sgﬁ%ﬁlg frftls? as used
dewindelinesal ﬂa,e mslhhe qOFTIouBAS madﬁdt thefrthe paseriatems bonded by the

%?!ﬁ{@ kédiRficd qu)o?afmmldﬁl Qﬁff*ér@ﬁtf\fﬁfee-&rhgns(ri]ﬁna@ M&M@QM}J:{B are not
o C ormul a ed herein, as we
Retesableaw ish hcoundd of BRERE 6D SEhmisteshor

t her eof . The conpounds of formula (1) have several

C\ﬁﬂfl ?erféc’reg{(e t%mlé ﬁﬁqahé(ets%}%rqe Q) % é@s’lﬁ usc‘etd%r %?%Eil%[s{% ﬁnlglra:bééolute
fconﬂgﬂatam Qfsae(dnrawome\mliun adsgb$tﬁi@@t ath¢ d@ﬂl@atios & dsine taking into
CORARALR B dhoPedipdull€ 8@ NG 1AE QiRtReNAR &oRiochhe same

sequence of bonds but havi ng different
t hr ee-di nensi onal structures which are not

U165 oftRpgRa hleﬁtloﬂhhﬂl dtfindibgted; Qli@éhéﬁﬂéal @Es@ﬁtﬁhbﬁ alcbin Elound

TRrBERSE Ve mitebe dTSLRRE ol ATy B0FERe ke
compognd mby posseds. Said mixtalre Ay nommmrullrdla‘stermms tnd/nt |

B TR 8 e S0 B ORI iR R
Uspmeesic formeefihe eornmmdé néthegresenidnvetion bothia ryFrefarmaar mixed

A GORbIHRPaRfinfRndB B '%meraﬁ@& mﬁﬁ%céﬂéeof%éﬁﬂéﬁéﬁt ffvention.
all possible stereochemcally isomeric forns, whi

said 20 conpound may possess. Said m xture may
PaRi @ereoBbmedd fsing roeﬂréafomp@addscundaﬁ@ﬁhécﬁm ss Iﬁénttdned herein are

| . i d
S ERAHe sl BEF o Porfnia foipRE Sinimmoer forms of
tthresaprestmsiotmo lnatdart stroptulsnefrsaidncopeproendoemmtgrmediates In patticular,
%@nﬁt“ﬂ@feoﬁf)ﬁwh&hwg dfhcdifis @g&gﬁ? oPrdtdtiddfall having a

scope (0] t he prese nventi on. e ster e0| soneri
fsterepisommericiercess @b alllgess 8a1ad(.pinbyimaa % e ef eng inerper apdapaximum

hevesMhébiher ﬁ@@‘sibmdoﬁérs) 12 ge&umﬁleﬁé bdebyoff ro'@% efe 100% of
ot her ena |orree%tjﬁﬁ 51 (“)“ astereoma\r%l orrrs f di
ORFESOPEE AR AT N PIhED; ETE TP Paicuiak,; (oM d%tela?e 1ates
Ihlatrmg mBsthiredistamer]cexpesstaf ©0%aup to 110086, beaflmnore in particular having a

R IR A b 10695 RS FOPRANE O o

tes
stere01somerlc excess 0f 97% up to 100%. The terms “enantiomerically pure” and

said

“diastereomerically pure” should be understood in a similar way, but then having
regard to the enantiomeric excess, and the diastereomeric excess, respectively, of the
mixture in question.
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stereoi sonmeric excess of at |least 80% (i.e. mninum
90% of one isoner and maxi mum 30 10% of the ot her

w@omsiobioe7 i somers) up to a stereoi sonmeri c exceBST/BP2006/064822

100% (i .e. 100% of one isazer and none of the other),

nore in particular, conpounds or internediates having

a stereoisoneric excess of 90% up to 100% even nore

iPuresteredisomneric foamis od) the coatptermds adetermediateesthifin@htion may
oio&nilegg#gﬁg gplg})%gé%ﬂs 5'fo YA u%l%%e O?ﬁr i%ﬁtam{e enantiomers may

st er eol
‘berseparatedrEpmeesch pther by thegglective crystaldizationgrfdheie éllastyreomenc

@w&sewnﬁb ally RetivnaedsIrdasksi Exaﬁnﬁbsmhbébf mxtarta{%tacimen

dﬂlﬁé@%ﬂ@%ﬁ%@ ;‘%de‘ﬁt‘)i@gy S s ?aylpﬁle? ?lffﬂglc aidg ?\Etpglatlvely,

Ieﬁarqidﬁﬁdm Ay b&%@aﬁ&i W&&B&aﬁ’@ﬁpﬁﬁ&?&ﬁﬁ@ﬁé Ggidg chizalSwtienary

PhSeS el B sferdcRhRicalty Isafefie TRy 58 b darived figym the

tcbsemopdmg apuiectterodchamicakiy owmqyrccfosdmﬁbe apjwropriate siartmg
&rldlé) ovidédthat tP realieH & fté'r&%b@ﬁﬁgalg/i bi?erfergylgt e specific

ect’r’ e crystall]zation o herT  di ast &F eoner
§bﬂr«t0§,sqmqrhs disirpd spid ;FO&&JPP%W&!: boisynshesizad by stersospgsifigmethods
toﬁfﬁfe?@fatlaﬁ ETHe8é hdttods #41l HdvantadbhRRZ ﬂf)lb? Ehﬁftioﬁle@féhlﬂy pure
dit rtaric acid and canphorsul fonic acid

Yy, enantioners nay be separated by
chromat ograph| c techniques using chiral stationary
[P'No r :

H{E%Sd? tereg)%eqlc@gge?na% c[f%ﬁec @(ﬁ@%&%&l& éf %?%gﬁ FQ?TCSL e TBtaiEY
separatolythyrdopuértipnalsmethods Npprqpmatsfplwniealaeppar@mn methods that may
%H%Iﬁég@guslﬁrﬁ& SfbRlyed aR Rﬂ"egﬁﬁ ltehs'%tlechbg cfg‘%ﬁﬁfz'aﬁé;h 8 Urs

stereospecifically. Préferab y, a spéc
P& aPhYs e%s"‘?ahé@ﬁ"bfj)maé%raplb’onpound will be
synt hesi zed by stereospecific nethods of preparation.

Er??gmrp%ﬂtﬁeggin\l%l | rog\fgrg{uiz?&?ﬁ]ée )x%rlo%gg -ox@ﬁ% salts, solvates,

djuatetrareamines,©r mzetd catmpiexes, and ﬁleantepnedlailss odedfio thrpraparation

(tfu%rﬁ Epoqﬁlre %fe?got%}égrﬁ céﬁ@%g 13% P&é ?gﬁé@eﬁﬁ’gﬁa 1¥ ﬁetermmed
rﬁapersguslg];wglg te@gam the absofule cenfigmstion of such

%8{11%6ﬁﬁdé%sﬁ1@é§ttﬁidvﬂﬁéﬂh8&‘s @A as, ABF SERIPE DEPHYdiffRaclon.
col umm chromat ogr aphy. For some of thé conpounds of

formula (1), their prodrugs, N-oxides, salts,
Sk padsest, invetiof] iSdles hadnded (3 Mmekide all 1smsaipak of:attmis @¥@sfring on the

d the |
PR p RS FRlHeS Tnetiid todsR st VAR s o mygalr but
rd@ﬁferetnpm_lss membeis| By day of gemeal. examyplpeand ovithokit lilngationm isotopes of
glgﬁ%o_%éﬁ ilcfud@ %fg?ﬁl And ﬁEﬁéfﬁrﬁeIsBﬂaﬁem qu(lude WI(%-13 and C-14.

guration such conpounds™using art
nmet hods such as, for exanple, X-ray diffraction. 25

Tithe teEREdrub MY EMNel MrohShont 8 feri BB4RGhS phdrmatdlesical
REEHE R e N e O
ivotidotrdngformaiiéd prododt ofeissdenivatier 8 theyctivadrupf asgiefiredin the
%é%%ﬁfds%@?oggutly ﬁb‘!t’l"hleirge}e%%é gyn Goioal%gg & G(ﬂ;nan (The
Pharmacological Basis of Therapeutics, 8™ ed, McGraw-Hill, Int. Ed. 1992,
“Biotransformation of Drugs”, p 13—15) describing prodrugs generally is hereby

incorporated. Prodrugs preferably have excellent aqueous solubility, increased
bioavailability and are readily metabolized into the active inhibitors in vivo. Prodrugs
of a compound of the present invention may be prepared by modifying functional
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hydrogen include tritiumand deuterium |sotopes of
carbon include G 13 and CG14. 30 The term "prodrug" as

wais@d/ot4eoughout this text means the phar macol pgi/EPRL00§064822

accept abl e derivatives such3as esters, am des and
phosphates, such that the resulting in vivo

bi otransformation product of the derivative is the

ardups praientgn dwe aeiponed in such hevaycthatpbe nibdifehtidmy are kkraved, either

B hEbBAFIET i P RTE PSR, | o,

MeGr aw Hi I I I nt. BEd. 1992, 35 "Biotransformation of
Préfefed afe mu@&wab&p%w&%m&ﬁu 8 8¢ hydroBysable in vivo

her eb n ated. Pro r.ef rabl a
&rd éﬁy‘lfﬁ‘f" ei%egbtﬁresww % ‘ifgfs Pﬁ%‘? éﬁ%‘é&m arLydroxy or a carboxyl
kireuipe aAh abvive hydrelygatile esterciadn bterymthidhak hyédlyised in theduman or

ARl o Ponaet Brtht i st Raitys PhTRS RS
fagcﬁptabbmaltermrzamﬁmmm R@alkeraodbylostwafor etdnple mqmlm

PR, kSO K e YR, i

eaieTse Gh-syeloalkerysambaninyyCr o kﬂ@stsﬁrfeh@xaém?) dgelohexylcarbonyl-
RxQéBYI €3- ﬁbﬁ)l&h@rdﬁyﬁﬁahylceaieksvfoaemwblrﬁetﬁy%lt EB-dioxolen-2-

pro rolysable in vivo

o ey Bihg et Tiexappl Inweihagysarbonyl-
Imyglethylywlmch fnag de Ifom)dd at ghyp ogrboxygroup invihe comypdumalsyof diis e
eNeBliohS an ester, which is hydrolysed in the human or
ani rra? ‘body to produce the parent acid or al cohol.
Sui t abl e pharmaceutically acceptable esters for

B DR ﬁﬁﬁélg%lefehe@ %IK% gEG:IMIf {RS ?o?ﬁﬁla coAARRL 8 hydroxy

met hoxy- “net 6al kanoyl Oa%a,mt hyl esters for

mp@u@w&w@m LY as t epers and @gw%yalkyl ethers and
Q@lat%d)é@hl@@ﬁﬂ(ﬁxvlﬁa{ Mltéklﬁll( ¥iGhe %IJIKW hy@slysisSofftiRy estot didake8own to

£V e BTN TP R P LS P pepey gyl ffegs include acetorsy-

SHGTM)dyydndJZ,den@kﬁpmpmﬁylaxyyhethM}y |A sedactiofCdf in vivo hydrolysable

r

£58 KRR B P IS o8 Inc itk Bfane T b&ééﬂpkfe%aaetz oy
@ubwyd wgpl and nhn@ylmtqdo@lk@sycgtbon | (G0 givaabial caihonaiesesterS)
'ﬁ'ihlkﬁcéfba\&ﬁoﬁ%ﬁﬂ@ Ycﬁﬁﬁ&lﬁmﬁﬁfeﬁfy])oﬁ &ﬂpﬁi‘%&q R gild\Garbamates),
or contalning a roup, i nc uci
%ﬁ%mﬂea%eéylé\né cg{?@ﬁyacvgtyplm“g@mpi%@ égb%t@nml enzoyl include
anc&pydlﬁmmﬂ Ipyper@ﬁﬁtﬂiﬁcearfﬂ)m b &ing@ infteb 20 AR Rids mbthglen@ group to
g sul t (%tonot V|vo1 g%/ggrolysis of the ester

I’e 'I(OJSIAPI &) 3 yﬁ nt hydroxy group. Exanples
of a-acyl oxyal kyl ethers i ncl ude acetoxy 20 methoxy

giad th%r%) ﬂﬁénu:steh ﬁ’dlt@r tp‘eﬁirﬁ}f?sr@{fﬁﬁfﬁﬂa gg‘ alseeljhﬁget \Ivﬁé}e @fthe

in viv yrofysa ormngg ups r oxy
icauntaHiong$ Rmpeutqg @gpppta dAgwenes: spits ahepids and bases wh1ch

Mﬂ-ﬁh&ﬁlﬂcéﬁﬁeﬂ %:c t Spiab1e e )é'ls%cfﬁkiy%se Rk kRamsl grlﬁ @/ preparation
ve, a car bona r i a ar

b guiligioR ot St gy aﬁeearafeiﬂ st AT R P
phaieacaiitta)ly acebpaibleydratot m@aﬁdtl&éd within ¢l ombiy af e present
I%ﬁ(‘%%h&s of substituents on benzoyl include

The pharmaceutically acceptable acid and base addition salts as mentioned hereinabove
are meant to comprise the therapeutically active non-toxic acid and base addition salt
forms which the compounds of formula (I) are able to form. The pharmaceutically
acceptable acid addition salts can conveniently be obtained by treating the base form
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25 nor phol i no and pi perazino linked froma ring
nitrogen atomvia a nethylene group to the 3- or

wd2@osi4eon of the benzoyl ring. For therapeut PCI/EBB®N6/064822

salts of the conpounds of fitermula (1) are those

wherein the counter-ion is pharnmaceutically

acceptabl e. However, salts of acids and bases which

3dthesueh approphiate madeAppmphhty aaids eqnpihidec forexampkoinbrgadic acids
[

‘éﬁal ad fdr 1&{3 rcﬁf&ﬁw{pﬁs g]' g‘ hiyffochlo ﬁe%f ﬁ§dr85‘roﬁ{1c g&iﬁ Aﬁfu;uﬁﬁé fiflic,

nmaceut | ¢ acceptabl e’ conp alts

\Mhefmh@rlc am]ﬁxedﬂs@@gldismatl qrganie it sich es, d@r ¢KGMplg, @cetic, propanoic,
Ihge}dx sdalw h&id)p lcaaiauc 23 eftﬁh%eﬂlbi%\? G}ﬁzllom'cnéﬁ%@ﬁﬁc({'i‘

ceu ept a aC|d a bas
dameeR epogsisi. firiico e D Breig L
mrmmieaﬂfdnﬁxg ethlaﬁésalfenﬁbj mlzénesaltﬁtmc/g) mdlrenésmxfomcacycdhrmaﬁ

PRSP oy Sty et e 50 0B ot s cal 1y

acceptable acid addition salts can conveniently be

e o

Abspirepbasaf@mnci ds conprl se, for exanple, inorganic
acids such as hydrohallc acids, e.g. hydrochloric or

0BRSS ) A ik AR G5 s Bt o
alit ilcm-thramaaborcannnh gdttitiory sedtefotras by aredtinent with appropriate
)f 1n8rga§ E%‘f&% dAﬁfg%%ﬂatg%L&rHaﬁ ’fot?ﬂ%c C' e (1501' gxan?ple the
Ia;tumqmgm lsalém@lm ali andieayth alkalineimets] sajist . gctge lithium, sodium,
gﬁa@ﬁﬁﬁshﬁh {ufm, caichiAR et aﬁle'illll@thJ §£lt7s%ﬁ§&lgfaﬁ’i@ 'bases, e.g. the

t ol uenestl foni’c, cyclamc, =~ salrcyli

PenrathiBe AY-mefhyil-D-glys#rpine. hydahaming § &, 4disalés with amino acids such

@@rfesﬁémhple saa%ﬂmaalbrﬁméaﬁdrﬂleqme be converted by
treatment with an appropriate base into 10 the free

base form The conmpounds of formula (1) containing an
&&nederm plditiconsaltey usddsleerdisabmon absotcothprisdscthe sdleates which the

g%n%ﬂs%f la g?) a&%ﬁ‘g ﬁlg%hfté tﬂgregia laI' dgb% {BEfoHX Such solvates
t reat ment e

pria organ I horg
@aﬁs@sexmmlﬁbwdﬁa@ﬁealw@éa@aﬂnﬂth hkﬁs conprl se, for

exanple, the 15 amoniumsalts, the alkali and earth

kaline nmetal salt the lithjum sodium
ﬁh‘ﬁ 498 fﬂﬂa eﬁ%}ﬁé@ﬁfﬁ@s eaq%cheaﬂ%ﬂg%?ﬁeé HRes the, guatprpary ammonium

saltsd which the cngdnhds Rfeatula QI) are dtleto hﬁﬁb@trbadﬂlen between a basic

e 3 GopP T UGN 8D 358 Ph BerdBh® auBRidift Adent, such as,
Ifqlsémmpmw dn phtorally sub@imt&'d] elkyalide ddilbdlolk os atylalkghalsdede.g.

R 1SRRI b ALY BRI oy s o

amhaaSta&}f @Fﬂ‘ﬂ()fg@é agfaﬁulfmaé@s, alky bmethanesyHomstes, and alkyl
I”}M@l@h@s‘%ﬂfoﬁ'itt@@ ROG @i &thiargdehihd1Ras|d ﬂf(ﬁltlv-EEEcHgfgeH‘mtro gen.
e

uaternary am né" .as used hereinb
SRy R Coostetont S Chiort r@aﬂ’ds%agﬁmmcetate

faad atdtate. (T})e cvuatesibh ef tlmiéeodam beyintrehced osing &invexeharge resins.
basi c

The N-oxide forms of the present compounds are meant to comprise the compounds of
formula (I) wherein one or several nitrogen atoms are oxidized to the so-called N-oxide.

It will be appreciated that the compounds of formula (I) may have metal binding,
chelating, complex forming properties and therefore may exist as metal complexes or
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ni trogen of a conpound of formula (1) and an
appropriate quaterni zing agent, such as, for exanple,

wa@poogpifoenal | y substituted al kyl hal i de, aryl hab¢EPNG/064822

aryl al kyl hal i de, e.g. nethyliodide or benzyli odi de.

O her reactants with good | eaving groups may al so be

used, such as alkyl trifluoromethanesul fonates, alkyl

midthlavhelates f Suchtmatalated deadtives 80thp compoemissi féromed €3 areA

SHEAING Y AT ifn oY 4L WreCliRilRlig | | 00N,
arnmaceuti ca acceptable counterions 1 nclude

chl oro, brono, |odo trifluoroacetate and acetate.

Bagﬁg&wn@ é;cremﬁm#neé oﬁ’&ﬁhﬁ% gga}beg?dlnééﬁﬁtgﬂ ?%?Qa?kghl@ﬁc If&¥h. Such
SI NS X1 S
%ﬁﬁrgﬁﬁ? uEiel SRRty efgi'lia&siplp.t At | %fﬁd%t%&d tgke included

fwaithifuthe scope offtke pickend ifvedtioever al  ni t rogen atons are

oxi dized to the so-called N-oxide. It will be

appreci ated that the conpounds of fornmula (1) may have

et raéntivined abaye, thelvempoumdy, of dompilal) haversemerabasypendtii@eenters. In

I
3""8@7?38&529%&-‘%?%&%%@f&%ﬁ%m%agm%ﬁx&%w? s homerine
FEstamas dndieatad inshg {pdlowing sirstued) fpoaiHa svibbe pgadaul a (1)
are intended to be included wRthin the scope of the
present invention. Sone of e conpounds of fornula
(1) may also exist in their |tautoneric form Such 5
fornms al though not exgiciit\ indicated in the above
formula are intended to 2|n@ uded w thin the scope
of the present invention. s nti oned above, the

conmpounds of fornul a ve \geveral asymetric
centers. In order toTT\o(‘ 7Ci entpy refer to each
of these asymetric cent ering 10 system
as indicated in the folow al formula wll
be used. Rr RqS'JﬂﬁlS R5/ )n 4 A5
86 7 ( (1) Asymetric cegtersjare present at
positions 1, 4 and 6 of the olycle as well as at

t he carbon atom 3' in the 5-nehbered ring, carbon atom

2' when the Rg substituent IS(I)

Asymmetric centers are present at positions 1, 4 and 6 of the macrocycle as well as at
the carbon atom 3’ in the 5-membered ring, carbon atom 2’ when the Rq substituent is
Ci.6alkyl, and at carbon atom 1° when L is CH. Each of these asymmetric centers can
occur in their R or S configuration.

The stereochemistry at position 1 preferably corresponds to that of an L-amino acid
configuration, i.e. that of L-proline.

When L is CH, the 2 carbonyls borne by the cyclopentane ring are preferably trans as
depicted below.



15 Cl1_6al kyl, and at carbon atom 1' when L is CH Each

of these asymmetric centers can occur in their Ror S
w@oo7iogieeat i on. The stereochem stry at positi OPCI/EP2006/064822

preferably corresponds to tihat of an L-am no acid

configuration, i.e. that of L-proline. 20 Wien L is
CH, the 2 carbonyls borne by the cycl opentane ring are
preferably trans as depicted lkow. WD 2007/ 014927

PCT/ EP2006/ 064822 16 ~rv-ti
~c(R (R Ortr, vz,

(I') includes a cycl opr or%/
P1 fragnment below. 0 H N a
wherein C7 represents the cardon 5
carbons at position 4 and 64dWe (R
atons of the cycl opropQ ¥ ng. ¥t hst andi ng ot her
possi bl e asymretric centerg at & segnents of the
conpounds 10 of the invenyion, resence of these
two asymmetric centers neans that the conpounds can
exi st as m xtures of diastereoners, such as the
dihgstraetarsrafiferngfla (I3 inpbisien @ syelppiopyharpep a9 tepigsented i the Bl
Frigheft Rllowosi tion 7 is configured either syn to the
carbonyl or syn to the am de as shyown below. O O N

R N(R 44" 5 H
(R N (R WN“
5
O

.rL] Rg 3 2' 4 5
exstructure of formula

, represented in the
.......... 5 Cr

t position 7 and
mretric carbon

6

czt=

wherein C; represents the carbon at position 7 and carbons at position 4 and 6 are
asymmetric carbon atoms of the cyclopropane ring.

Notwithstanding other possible asymmetric centers at other segments of the compounds

10  of'the invention, the presence of these two asymmetric centers means that the
compounds can exist as mixtures of diastereomers, such as the diastereomers of
compounds of formula (I) wherein the carbon at position 7 is configured either syn to
the carbonyl or syn to the amide as shown below.

C7 syn to carbonyl C7 syn to amide

C7 syn to carbonyl C7 syn to amide

15  The structure of formula (I) may include as well a proline residue (when L is N).
Preferred are the compounds of formula (I) wherein the substituent at the 1 (or 5°)
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C - c¢c 7 C7 synto carbonyl C7 syn to am de

S) H>4o0, | N(S) Il* 545 O-C7-.c7 C7

G rbonyl C7 syn to am de 15 The structP€EEP{006/064822
formul a ) may include asitel|l a proline residue

(when L is N). Preferred are the conpounds of fornula
(I') wherein the substituent at the 1 (or 5') WO

Z)@ﬁiﬁbﬁ) addtheé sEesTinkeRR Em{ﬂr(lﬁtqﬁﬁﬁion]ﬂ) gosn 4 irans aomfigtitation. Of
3) hla& Fig%}%st o @e ()ﬂlg 'f&?ml"i’ g greﬁﬂ]%(?slt%({napﬁas the
@@nﬁgauh@ml Qsmesmndmgaw(h pm}ma@d the p@sth subptituentds in grgans
(é@ﬁ‘ﬁ%lﬂh,‘t'i(ﬁlt lhqesp@@trdf%maﬂunﬁret&am e dnijRuAdof BBnalP(Fh ave the

substjtuent is ns conf i ratlo

a@g?qchstﬁwiry awré#@@ow ¢ FcapFYRpaulas ( faa@ﬂﬁfligfhej
have the 5 stereoq{?em stry as indicated in

structures of fermulae (l1-a) and (I-b) ow Rr Rr
Rg 3 Rg3 ~2=2q 5 1150/ 2003\~~~ 020 N
HN3HN3I'IIR'sIAR53IA77(I- (I-b) One
enbodi mef@ \zthe, present inventi &~cs 9S conpounds
of formul a\(w\),on of formula (1-a) or

of conpounds rmula (1), wherein Qfe—o§

10 the f@H:TQ ndi t i.ons appl y© Rg _LW2 hydrogen;
(b) Lis nltroggn; IIO % T)
N HN3 k k
UL Y
’ \\‘\\\“" 6 8\\\\“‘ 6
7 7
(I-a) (I-b)

One embodiment of the present invention concerns compounds of formula (I) or of
formula (I-a) or of any subgroup of compounds of formula (I), wherein one or more of
the following conditions apply:

(a) Rq is hydrogen;

(b) L is nitrogen;

(c) a double bond is present between carbon atoms 7 and 8.

One embodiment of the present invention concerns compounds of formula (I) or of
formulae (I-a), (I-b), or of any subgroup of compounds of formula (I), wherein one or
more of the following conditions apply:

(a) Rq is hydrogen;

(b) X is CH;

(c) a double bond is present between carbon atoms 7 and 8.

One embodiment of the present invention comprises compounds comprising the partial
structure:

;‘J\[(N or



10

15

20

25

(c) a double bond is present between carbon atons 7
and 8. 15 One enbodi nent of the present invention

W@ o0emI4937 conpounds of fornula (1) or of for nedBEP2006/064822

(I-a), (l1-b), or of any subgroup of conpounds of
formula (1), wherein one or nore of the follow ng
conditions apply: (a) Rg is hydrogen; (b) Xis CH 20
(Pajticalad suligreupsarf «toin;;oqmdssué fiermindd (I ane these vepresentedbythe
Q%ﬁh&ﬁn REtE PR gﬁ@t of the present invention

conpr &8s conpounds conprising the partial structure:
Nor Vjir 0 0 O OpAD 2007/014927 PCT/ EP2006],;064822 18
Particul ar subgpdups of compounds of forafila (1) are
those representpd by the follow ng struftura
formulae: Rr RPAXS3 Rq 3 2
0020 /NHN3 a)/ NHN3 R5 5 AR A )

(1-c) (I-d) 1Angst t he conmpounds oY rfefnula (I-c)
and (I-d), thdse an|ng the stere '

confi gur : H==he cogpounds of’

(I-b), respdctivel ¢ of

or
conpounds of f ol s
trans confi gurat ~ % Preferably the doub
bet ween carbon atdéns 7 and 8 is inacis ’
conflguratlon(laﬁ depicted in formul ae ("@ﬂd nd
(I-d). The doubl’e bond between carbon atons 7 and 8 in

SRR AP T 1) - B

tcbﬁﬁlglraﬁmf ofghi¢ edpsunds Bf &frinkib|(I-a), brd dds)btespdednely, are of
% ﬁmnﬁ Qpn atons 7 and 8 isin acis
gura as

The double bond between carbon atoms 7 and 8 in the compounds of formula (I), or in
any subgroup of compounds of formula (I), may be in a cis or in a trans configuration.
Preferably the double bond between carbon atoms 7 and 8 is in a cis configuration, as
depicted in formulae (I-c) and (I-d).

The double bond between carbon atoms 7 and 8 in the compounds of formula (I), or in
any subgroup of compounds of formula (I), may be in a cis or in a trans configuration.
Preferably the double bond between carbon atoms 7 and 8 is in a cis configuration, as
depicted in formulae (I-c) and (I-d).

In (I-a), (I-b), (I-c) and (I-d), where applicable, A, L, n, Rr, Rq, R’are as specified in
the definitions of the compounds of formula (I) or of any of the subgroups of
compounds of formula (I) specified herein.

It is to be understood that the above defined subgroups of compounds of formulae (I-a),
(I-b), (I-c) or (I-d), as well as any other subgroup defined herein, are meant to also
comprise any prodrugs, N-oxides, addition salts, quaternary amines, metal complexes
and stereochemically isomeric forms of such compounds.
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depicted in formulae (l1-c) and (I-d). In (1-a), (I1-b),
(I-c) and (1-d), where applicable, A L, n, R, Rq,

woaregoa®2speci fied in 20 the definitions of tPeI/EP2006/064822

conmpounds of fornula (1) onvof any of the subgroups of
conmpounds of fornula (1) specified herein. It is to be
under st ood that the above defined subgroups of

MBhgnow s thef méetyllHre bfacketdd by (‘™ dorrespdnds Yo aethahediyl,in the
%ﬁmﬁ?ﬁﬁds%% ?g IE Slr 1nsaﬂg%{1§#8urg cﬂ?ﬁgmﬁgw frafi‘lﬁ?l) When n is

to also
el thetmaiatys &l sbraghpiedebnar ”ycoawsms tove Preparsgiy ie thecompounds of

F5Gmis gz( % sﬁ%gbté%bﬁéﬁﬁﬁdlﬁdi f f5¥mefa (guvxhleﬁmpaumesnmety -
eed by

%2;8 2006/064822 y]]é‘g Wien n i

R aeq{gq%%nqg);o a butapedi 6]6‘?1%11?%1“ S of forrtr]lula (D or
i hﬂ}ﬂﬁﬂblgydupl of cbﬂlpouﬁds 'ﬁf@@tﬁﬂﬂa @j. Whérnti isc, fHie) modetyi -lCI—@n Bracketed

T2 SRS TRl DU bbb PG ) orth b
subgraviedf gampoundhef foonyle lﬂI)dWhgﬁ n if 6;11131 meigty yCHi- tirackategd by “n”
R tp‘aH@s51%f &QHE&Z;FI‘}E 1if owoﬁlﬁsaof(fb}mulg\gﬁ gr th éuﬁz Sibelollf of

D

ggingﬁmﬂswf formulad). &aﬁw&m égbgpupsga%%ﬁeépmqunéaw of foaamah;(l) are

$hde compodids GeHERaR Ads4 of sformula (1). Wien n is 5, the
noi ety -CH2- bracketed by "n" corresponds to a

pent anediyl in the conpounds of formula (1) or in any
sEmhigrdﬂnmtm of the mnﬁdxs amfcofnpbumisaof(fbﬂnulé/\ﬂe or any of the subigeoups of

§ “Q@%gk "n" corresponds to a

hex neods corrpounds of formula (1) or in any
:(w)ogrlbtﬁbRoﬁn poticdapwherein Rofis Corafkiylasuch)as nieirylj etlylaer tert-butyl
SUbﬁ{(Ptﬂgép?éfefaB@\ﬁﬁgfpﬁu%dl%l(ﬁ’(ggeﬁl%ﬁw a (I) are those

conpounds wherej'n n Is di ments of th

(P&t rHHS b‘r@ﬂ&oﬁ‘bB‘l‘IH&él%Wh?f@Prﬁn%C( ralkyl %ﬁvn@%y fpetituted
sub@itﬁ @&ﬁﬁcloﬂpﬁpgy@@cnfalﬁy@ optidrally sibstinae @ with 13-Calkyl or

2SUC

o, b g g sgpetedy ot T oRFnih S e R 4 oo
whet-edilyleyeldprapydgen; or (b) Ais -NHS(=0O) 2R2, in
particul ar wherein R2 is O -C6al kyl optionally
substituted wth C3-Crcycloal kyl, C3-Crcycl oal kyl
€Mﬁlmqun§@ms of thatiexentipn Arecompenndsyaf formula (i or any, of the

B oo e 1 opr opy ]+ Furt her
é%ﬁggﬁﬁ§§%§ﬁBgLf%%H' ntion are conpounds of fornula
(b)) R@is meyoL it DandshibddashedBnofepfsemon dosbleboddr mul a
(I') wherein (a) Rg is hydrogen; Lis CHor N, 25 (b)
Rg is nethyl, L is C and the dashed line represents a
d’cuubbleembndaitnetﬁs; of the inventiod arceompouvfdstdfdormnmie () oo anyefthe

.of the subgroups of
CHEBT SpopBid e fhaPele?
1s hydrogen;
(c) R’ is C;-Cgalkyl;
(d) R’ is C;-CealkoxyC;-Csalkyl or C3-Creycloalkyl.

Preferred embodiments of the invention are compounds of formula (I) or any of the
subgroups of compounds of formula (I) wherein R’ is hydrogen, or C_alkyl, more
preferably hydrogen or methyl.

Embodiments of the invention are compounds of formula (I) or any of the subgroups of
compounds of formula (I) wherein Rr is quinazolin-4-yl. Typically, the Rr quinazolin-
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(a) R5 is hydrogen; 30 (c) R5 is Cl-C6al kyl; (d) R5
i s Cl-Co6al koxyd - C6al kyl or C3-Cr7cycl oal kyl. Preferred

wepdodi4yent s of the invention are conpounds of PEDEPN&064822

(1) or any of the subgroups of conpounds of fornula
(1) wherein R5 is hydrogen, or Cl_6alkyl, nore 35
pref erably hydrogen or nethyl. Enbodi nents of the
|4H)des1 optmaly enononghipomiaissubstithied ol exaniple mtha(hyC&aﬂkyﬂ he

Ui n az OF? }Bffrm{ipﬂag lbi?iglglf)ﬁ{l}?eftmﬂ r?ﬂ{?@) (Ollﬁ?dhd\a{'zjg 110I rﬁono- or
%@@: @@h@mmpwbgnéwﬂ/ befemapyl ogbethoyyclyls whstq ermldmtgroaryl or
ReRPocylyl arleath, lindelp @ﬁdeh’él Yt GftiondIB) sub¥@Rdsyivd Kdlo, C;-Cealkyl,

ﬁl.%@&%ﬂﬂ%ﬂm n@ﬁﬁ‘ hydrme%%%@f@n?ﬁ&wl%we cyglopropyl,

piyfsolidingl, sipesiding) @igebaringll, Naniethyl-gigirasingdroy imapholinyl.
het erocyclyl, where aryl heteroaryl or heterocyclyl
are each, independently, optionally substituted with
alimgzolide Gebddignients of Rir ir@badeleonadicaldily:hal oCi - Cal koxy,
am no, nono- or di d -C6al kyl am no, cycl opropyl,
pyrrolidinyl, piperidiny?, plp ra2|9yl

N- et hyl - pi perazi nyl or @aOr

enbodi nents of Rr i nB'udg
RI1 / N (f-1) 10 or in ps 5r a fabical (f-1-a):
R RII N ~ /RO NY (f-1-a) -wherein RO, R6 and Rl11
have the neanings stated for the substituents of R or
Rt4 wherein specifically RO is C3-Crcycloal kyl, aryl
@t itHedrticdaya aidicahffdha) s optional |y substituted 15
with one, two or three (|Rg particular with one) R10;
wherein R10 i s hydrogen, |Cl-Ceal kyl, C3-Crcycl oal kyl ,
aryl, Het (preferabRy nmono- oy di ybstltuted Wi th

Cl-CBaIkyI), pyrrolidi ﬁﬁm( i nyl, piperazinyl,
4- et hyl - pi perazi nyl pr phol i nyl or norpholinyl,
anmi nocar bonyl , nono or ~eBYl kyl af-aocar bonyl ;
wherei n the piperidinyl, norppolinyl or

t hi onor phol i nyl may be optionally substituted 20 with
one or two Cl-C6al kyl radicals; or RO is O -C6al koxy;

wherein

._

) QJI nazol i ne
al (f-1): R6 \ RO

R’, R® and R'" have the meanings stated for the substituents of Rr or R wherein
specifically R® is C3-Crcycloalkyl, aryl or Het, any of which is optionally substituted
with one, two or three (in particular with one) R'’; wherein R'® is hydrogen,
Ci-Csalkyl, C;-Crcycloalkyl, aryl, Het (preferably mono- or disubstituted with
C,-Cealkyl), pyrrolidinyl, piperidinyl, piperazinyl, 4-methyl-piperazinyl,
thiomorpholinyl or morpholinyl, aminocarbonyl, mono or di C;-Cgalkylaminocarbonyl;
wherein the piperidinyl, morpholinyl or thiomorpholinyl may be optionally substituted
with one or two C;-Csalkyl radicals; or R’ is C-Csalkoxy;

R® is hydrogen, halogen, C:-Cealkyl, especially methyl, C3-Crcycloalkyl, aryl, Het,
halo, in particular bromo, chloro or fluoro;

R is hydrogen or C;-Csalkoxy;
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R6 is hydrogen, hal ogen, Cl-C6al kyl, especially
met hyl , C3-Cr7cycl oal kyl, aryl, Het, halo, in

w@asozioceskar bronmo, chloro or fluoro; 25 Rl11 i sPeyEPDIOE064822

or O -C6al koxy; WD 2007/014927 PCT/ EP2006/ 064822 21
Favour ed enbodi nents of RO for quinazolines include
aryl or Het, especi aIIy wherein R9 is phenyl,

pravowyd p-mbhdmmnts;df R’ doraquihazblings ipgindaany] g1 Hef eslpemalbf wherein

n
\@ﬁ 1§§hé 311 1H fg% 1y1 &8%6181 %ﬁ&fgﬁgfhgﬁ?of &lgﬁh% %)tlonally
fsubatﬁéﬁd Wi @m,atwo\m thrﬁb Gaipagticulas ithone Ry asslefined.
especi al ly ethoxy and isopropoxy. Enbodinments of R10

for. qui nazol | nes i clude drogen, nethyl, ethyl, .
iAs?rBa’G aFem*{tlé’FtembB frgqnt OSFy b%@jk%(cFﬁpﬁglaﬁhéF‘il?B&iy,Xn%’éPﬂopoxy-
(i ncluding dihalo, such as difluoro), pyrrolidinyl,

er|d| | ppPiperazinyl , .4-C - | kyl pi perazi Ryl
g b PERREY Dlives Mot (T okd: BieBR i sopropy, ter-
Mty@laikonyysiuph &Imethoky,| i (iagludiag dibak, klydh)azaiﬁrﬁluwo) pyrrolidinyl,

ol A A S

Hopr anapbe linyhi(a splkyl aqunmégmqs )zammqj @minocarbonyl,

ﬂllitﬁfa;ydr BEOhakylditiBScabdny], O €, A choibalkyRkth [SHrOss osyuw rGdY1).
hydr ogen, nethyl, ethyl, isopropyl, tert- butyl oxXy
such as 15 nethoxy, sat ur at ed nnnocycllc am no,

(L’j:eféﬁbd(RP ambodimeftslfobaligroidesnincladophaait ﬁﬂalsktylted with oe or two

‘é?l%én“cﬂ By, Bhosht G0 ) spBIRBEL Pt hudb oy sich as
sudthony saswratadgnonecy¢is gming, Goslkylamino, $§esa11@rlbzymmo or Cyalkyl-
faBM @Y bLRhIS Lih :}Bﬁlttiéﬁﬁ? ﬂufn% %Cﬁﬁ&‘ idh Y i Hy&rbgei methyl or bromo.

enbodi ment " a hoxyphenyl and
Brefetabhoha ehsnyl S%thﬁwat isiin RgIpapoasitiony SPsciplly favpureghstrygtures

tfbheRﬁaUcﬁﬂﬂﬁgﬁw thi aflibeaimehp @i ghief, pumbelﬁo yghé‘n)yl @rid p-fluorophenyl.
(f-1-a) includes any of radicals: Rio 10] pR

wherein R10 is as defl ned above or |n parti cul ar
Iﬁdiﬂntﬂgmhcoﬂﬁgu%mhkfdr sn e qenazisyhyddjcal spekified under (f-1) or

SR B A P55 e

N- et hyl pi peragzinyl, thiomprpholinyl o hor phol i n)él

d - Coal kyl o, (CI - | kyl) 2a r
am nocar bgnyl 7 mono O'\Il\ di/C - Coal ky\iil\ §Znocar bo >\<7R9
for quin nes nay?%ﬁtSude Rl Rle JI\ SS N

A \' SN 2007/ 014 PCT/ EP200W064822

wherein R' is as defined above or in particular hydrogen, C;-Csalkyl (such as methyl,
ethyl, isopropyl, tert-butyl), pyrrolidinyl, piperidinyl, piperazinyl, 4-C;-Cgalkyl-
piperazinyl, N-methylpiperazinyl, thiomorpholinyl or morpholinyl, C;-Cesalkylamino,
(C:-Calkyl),amino or aminocarbonyl, mono or diC;-Cealkylaminocarbonyl.

R’ for quinazolines may include

R10 R10 R10
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22 wherein R10 is hydrogen, Cl_6al kyl (such as nethyl,
ethyl, isopropyl, tert-butyl), d -C6alkylam no,

w@ 8h7e6abkyl ) 2am no, d - C6al kyl am do, nor phol i PGT/EP2006/064822

t hi onor phol i nyl or piperidkn-1-yl, the norpholine or
pi peridine being optionally substituted with one or
two Cl- C6a|ky| groups. 5 Enbodi nents of R6 for

oreiensin 8§ isdydioged, Wealkyl Gadtkas methyl, pthyt, isoptapyl, et-byty)),

I f .
i ihino ST G R ETRE Bk B morpholinyl
o1 pegridipt byl the Iﬁowaphm:@n riperidine bring @mwnallspldxstlﬂmd with one or
Wb el pgflipd.ne conpounds of fornmula (1) or any

ot her of fhe subgroups of formula (1) are those
wherein Rr is: RIO 11 RI0O' N RRI1\ I S NN (f-2)

(EmtbdirhentwbER Biok gihezol e includle € Rlkyirepaticid pantthylealo (.g.

bove rticul.a Rll |s hydrogen or Cl1_6al koxy
?’omo @&rﬂ&yﬁagﬁpfcﬁ%% are particularly
hydrogen, methoxy or halo such as fluoro or difluoro.

ith YR 1 ih parti
TRl bR HLRBRk iffac hieith, CLENGAGRY (6 parBular
Fﬁﬁ@@%@d structures are conpounds of fornula (1) or

any ot her of the subgroups of formula (1) wherein Rr

is: .R10 1.1 R10 R\ \V\ RI1. \ \ I . S (f-2-M
(ﬁ’-e%‘glﬁ/ﬁinbomnbﬁ ‘?f’}lP&%ﬂmE&’@d?’ O‘if?amﬁffl)aﬂf ég‘ﬁga!?b 8%‘th Segroups of
dbraeda @i drei thogeawhareinRaris:R11 i s hydrogen or Cl_6al koxy
(e.g. nmethoxy) and R10 and R10', are particularly

hydr ogen, met hoxy or haktﬁ WO 2007/ 014927

PCT/ EP2006/ 064822 sych as fluoro or difluoro.
Cbnveqéently R%p or HRY i n the para posltloﬂ“on\the

phenyl AN
—~N
[:::I: /i

(+2) (t-3)

wherein R'%, R'”, and R'" are as specified above and in particular R"" is hydrogen or
C1.¢alkoxy (e.g. methoxy) and R'® and R'?, are particularly hydrogen, methoxy or halo
such as fluoro or difluoro. Conveniently, when R'® or R' is not hydrogen, it is in the
para position of the phenyl ring.

Further favoured structures are compounds of formula (I) or any other of the subgroups
of formula (I) wherein Rr is:

R10
10 N
R N R 11 I \
AN R N
~ S
N
7 _N

(F-2-Me) (f-3-Me)

wherein R'%, R'”, and R"" are as specified above and in particular R' is hydrogen or
C1.¢alkoxy (e.g. methoxy) and R'®and R'”, are particularly hydrogen, methoxy or halo
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Particularly favoured conpounds of this enbodi nent are
those wherein Rr is according 5 to fornulae (f-4),

w@ teoSp1oe7 (f-6) \ N\ NN NN (f-4) (f-5) (f-6) PCI/EP2006/064822

Conpounds of the invention2are prepared as generally

descri bed below and in detail in the experinental

part. A convenient intermediate to conpounds of

fsochmas flucro pr diflapmi. ConReniérslyRi ° 8r REY isyih theudast pasiticachf the phenyl
qﬁ%nazolinyl derivative is the tri-substituted aniline

of 710 fornmula (I11): OL NH2 CN (I1) which aniline
derivative constitutes a further aspect of the present

ipAvRAdr Tfavo&%ﬂ &&ﬁﬁoﬂaﬁf)fiﬂhﬁ e}{iﬁl?ddﬁlﬁ&it%%efgho%)&/hér?? Rr is according
prepar af i of. _compaounds of fornul ae are

(ﬁ%?‘ﬁ'ﬁ’k‘?ﬂei(gg?’ (&é}?f\rﬁ‘t&gves havi ng the general formula

(111) RB\RO 11\ Y R/ N (IlI1) X and in
particular forpsla (111-a),

U

X d PCT/ [EP2006/ 064 24 wh

or p su like

brom r or ive of sulp
such a psylate, trif nesylate or the |

a
Preferably is OR RG, Eg R11 are as d {éned above
for c 'g)pounds of formul 4@ (f- 1) and (f-1-a)° The
conpounds (I11) and (llla) are a new conpounds and
camyjouhds efSthe ifveftior dre preparpdcts gofierhliyedgscriseiiclow and in detail in
'tﬁé’ Sg)teﬁ%ntair &.%Eén%ﬁieﬁﬁﬁ%ﬁﬁa%%% 98@%&&:@% gf %}&Yl?a {%P\gvherein
the qui nazol tnyl noiety applies also the conpounds

&t i$ an Bumetleyl (sul%/stl)futa@ duipagaliayl deriyatbyefsdhe wsubstituted aniline of
qmgmﬁts for conpounds of forrmula (I11) and (llla)

i ncl ude ‘pyri dyl

_0 NH,

CN
(n

which aniline derivative constitutes a further aspect of the present invention.

Further useful intermediates for the preparation of compounds of formulae (I) are
quinazolinyl derivatives having the general formula (IIT)

and in particular formula (III-a),
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and phenyl optionally substituted with one or two R10
groups such as hydrogen, nethyl, ethyl, isopropyl,

W0 esov/obweyl , saturated nonocyclic am no, PCT/EP2006/064822

d - Cbal kyl am no, (C1-Cb6al kyl)2am no or

Cl- Coal kyl am do or halo (in particular fluoro)

especially when R6 is hydrogen, nethyl or brono.

RFrlefein bis YOH bea Sabsigi groumtuch 8s a halidedikearhdorjplesbrionode af iodide or

14eki P?tb%?g’@ﬁigﬁ +1@ ggd%uf: &'foﬁgl %t HfﬁﬁéJ Erf‘efs{IIQL e dZhd fike,

par a

Faefebhos ls)OHf ér R aald(R aye aérdeﬁmrb@l@vn a1 qognpoyads of formulae (f-

g fUF-8). ThB b oy | B nisti
H&g % Q@bRﬁétﬁﬂs(Rfaﬁﬂ'ﬁHaZa%ﬁla}l%e_v%\,o( II_%jlﬁg(%gtmtesa
|aFPeXt° BP“’I@ﬁm"eé‘HBanl are as specified above
and in particular R11 is hydrogen or Cl_ 6a| koxy (e.qg.
t hox and R10 o cul arI dro en

ﬁrgr Xl?ls Ao Oéjlngentg S%sﬁnggrf‘ ?,‘tfoafg of tg? qgllnﬁ moicty applies also to

@m&canpoelndswfmubc (@nd(Bla).n t he para posrtr on of

the phenyl ring. 25 Further favoured structures for
rrtpound of forrrula (I'11) are_those accordin

fPaw

ﬁﬁPQaR( ¢mbodimepts fanepmpoundsof\fermulpdi Doy /(Hiag glzcrude pyridyl
E&%@Qﬁﬁ&ﬁﬂ ZdbstititedWith ohd oMb R'lo srsﬁc}f"éslh))dr dgeﬁ methyl,
ﬁﬂ’l d§%’r%‘>’ < ";)f][’eﬁi‘“%tﬁwg @’Oéi‘ﬂﬁp"i%ﬁ AP, %df %E%’E?I‘fn?’s
¢ ciCealleyl) amindCdr ( (GﬁCJ,G]iiggarﬁﬂog)r halet (hoparicudadTustd) especially when
S L i BSOS T B o
e phepykting. dnfaypuned strpdtareyfor R5ismaregfluorpbenydul ar | y

favoured compounds of formula (I II) are t hose havi ng

theforrrulae(lll 4) or (111-5): O\VNMN \ 1 O
\Sprgific embrglimenty qff thg compeunds of formula (III) are those having the structure

indicated in formula (ITI-2) and (III-3):

N
/

(I1-2) (I11-3)

wherein X, R'®, R'”, and R are as specified above and in particular R'"is hydrogen or
C1.¢alkoxy (e.g. methoxy) and R'® or R'" are particularly hydrogen, methoxy or halo
such as fluoro or difluoro. Conveniently R'® or R'? is in the para position of the phenyl

ring.

Further favoured structures for compounds of formula (IIT) are those according to
formula (ITI-2-Me) and (I1I-3-Me):
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(rer-4)y (rr-5) (1r1-6) 10 wherein X is as descri bed
above. Enbodi nents of the invention are conpounds of

wo ooomol@211) or any of the subgroups of conpoPCDEPDNG/064822

formula (1) wherein Rr is g#inazolin-4-yl optionally
nmono, di, or tri substituted with nethyl, ethyl,

i sopropyl, tert-butyl (or t.butyl), nethoxy, 15
trifluoronethyl, triflugponethoxy, fluoro, chloro,
bronmo, nono- or di Cl£6dl kyl am no, nono- or

di C1- Coal kyl am hkm-phenyl, met hoxyphenyy-
cyanophg enyV " pyridyl, i Aal kyl pyj{i dyl ,
pyri m di rppol i . pi perazi N\E/LS
d -C4al k AN , pyrrolidinyl, hzol yl ,

|£Ni azol yl ,

d - CAal kylpyrazolyl, thiazolyl, d
cycl opropyl -t hiyazol yl, or nono- or
di d - 4al k}/l am not hi azolyl. 20 Enbodi nents ¥f the

i nvent i o) conpounds” of fornul a (()-3&k) any of the
subgroups of conpounds of fornula (1) wherein Rr is:

\RefdR X, R1% %Wﬁﬁ@iﬂ 9 @de@ﬁfbﬁ%%mgé&dﬁﬁ paftieuldr R' Ns hj@fogen or

wher ei n RO i s hydrogen,, hal C6al koxy

al,p,. Cl-Coeal kyl', d -
forelkony (ecy. meshdny) PRRN T R 3if pasticulagly Hydreges Bcthpxy oF halo
Rediessotyeed ¥t difitdd Canyeniantly TE? of RHY 16lin e fied posiiorCoBithe phenyl
bei ng each, independently, optionally substituted
h one or two Cl-6al kyl, d -C6al koxy, 5
pol yhal od - Cé6al koxy, hal o, am no, nono- or

s 140 it S5 Y B e e 1

gen
o (IP)a _6al kyl ani no, nono- or

di d _6al kyl ocar bonyl , hydr oxs A&l o, °<
i : . arlyl, hetero or he(ker cycMI yl
eroary Ner oty ylyl beét 3

tituted with
10 pol yhal al koxy, am no,
cyclic am no, nmono- or di CxC6al kyl am no. Enbogdi ments

of e invention are ¢ unds of formula f(Jl) or any
of “['H}s subgroups of cg'rr{%gunds of formula (E"I wherein
RO is selected fromthe group consisting of RI0O Rlo

I3<;h%re!%1 )d i'§| ag’ Qescribed above.

Embodiments of the invention are compounds of formula (I) or any of the subgroups of
compounds of formula (I) wherein Rr is quinazolin-4-yl optionally mono, di, or tri
substituted with methyl, ethyl, isopropyl, tert-butyl (or t.butyl), methoxy,
trifluoromethyl, trifluoromethoxy, fluoro, chloro, bromo, mono- or diC;-Cealkylamino,
mono- or diC;-Csalkylaminocarbonyl, phenyl, methoxyphenyl, cyanophenyl,
halophenyl, pyridyl, C;-Cialkylpyridyl, pyrimidinyl, morpholinyl, piperazinyl,
C;-Caalkylpiperazinyl, pyrrolidinyl, pyrazolyl, C;-Csalkylpyrazolyl, thiazolyl,
C,-Caalkylthiazolyl, cyclopropyl-thiazolyl, or mono- or diC; salkylaminothiazolyl.

Embodiments of the invention are compounds of formula (I) or any of the subgroups of
compounds of formula (I) wherein Rr is:
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S or N 15 wherein R10 is, each independently,
hydr ogen, hal o, Cl-C6al kyl, am no, saturated cyclic

w@eooioi49eT nono- or di - -C6éal kyl am no. Enbodi PETYEB2008§/064822

the invention are conpoundgeof formula (1) or any of
t he subgroups of conpounds of formula (1) wherein Rr
is: RIO 6 ---- rl | -R11 R1I0O N 2Qgherein R6 and R11

are, independently, h)Ri,r\o%/eN C | kyl, d -C6al koxy,

mono- or  di Cl- Céal kyl amfio, mBno-Jor,,

di C1- C6al kyl am nocar bonyly hyd oxy) hal o, trifl uoro-
nmet hyl , aryl, heteroaryl o cyclyl; and R10 is
i ndependent |y hydrogen, d yl, C -C6al koxy, or
hal 0. WD 2007/ 014927 PCT/ EP2006/ 064822 27 Furt her

enbodi pgnts of the i nyention ar ompounds of _fqrpul a .
(Yheren Egeﬁ/hwogqeehalglf\é@g@é}fyg, S LPREO- ST Gk ylamino,
\(Ia\thhiind;ﬁaey_ lﬁRliéémerBiéryl 6r21hd’tbrocﬁ1)ﬂa idRaryl oﬁlieieroﬁiyl oif Mterbeyclyl being
rej a e, i endent |y, r oge

S Bftoeuerly, dtandlyyobABRA Heigt ey S ERRBST CusGrallony,
pohyhal o€l -Calkbx dialoy bmiman) owapbondiC; .cdalklamine; dndl o,

if L6l 11 o) AN Oci R
st Ry B e Wdonefddlny hydiben, & LaIRAMC) 2alkAE) RRRD, or.
idifvesatkytamine.anenames difd salkylapangpgarbenyl, hydroxypley friflypromethyl,
%kbhglﬁé@éf@éré/%r hGQOBRYRASsaRf arlDheltcaryllor héRRRIcOEYyBeingSeéach,
ri\)lllt?epe;({gntly, o%%o%':«;lly s’}|1bst1t111tedlwith Ci-Csalkyl, C;-Cealkoxy,

polyhaloC;-Csalkoxy, amino, saturated cyclic amino, mono- or diC;-Csalkylamino.

Embodiments of the invention are compounds of formula (I) or any of the subgroups of
compounds of formula (I) wherein R’ is selected from the group consisting of:

R10 R10 10

/* )w /z R

wherein R'? is, each independently, hydrogen, halo, C;-Cgalkyl, amino, saturated cyclic
amino, or mono- or di-C;-Cgalkylamino.

Embodiments of the invention are compounds of formula (I) or any of the subgroups of
compounds of formula (I) wherein Rr is:

/

Rig—— | s
LN
10

! A o

wherein R® and R"' are, independently, hydrogen, C;-Csalkyl, C;-Csalkoxy, mono- or
diC;-Cealkylamino, mono- or diC;-Cgalkylaminocarbonyl, hydroxy, halo, trifluoro-
methyl, aryl, heteroaryl or heterocyclyl; and

R'? is independently hydrogen, C;-Cealkyl, C;-Csalkoxy, or halo.
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wherein R6 and Rl11 are, independently, hydrogen,
Cl- Coal kyl, d -Co6al koxy, nono- or di Cl-C6al kyl am no,

wocs/o1oe7 di CL- Céal kyl am nocar bonyl , hydroxy, bel/apP202&064822

trifluoronmethyl; preferabl g7e is d -C6al koxy, nost
preferably nethoxy; and R10 is hydrogen, C -Cb6al kyl,
am no, nono- or di d -C6al kyl am no, pyrrolidinyl,
pi peridi nyI pi perazi nyl, N-nethyl-piperazinyl, or

t
c'monp%ﬁén rhiSepedif e WF?O%%I%J%%PO@‘%E%”@H% # ) gL amgofthe
30 &rgmcﬂfmmpeunds@frfqnnaﬂq (I “mﬁ@rrthlsm is: RRo NN R6
S'1 NRL1 WO 2007/ 014927 PCT/ EP2006/ 064822 28

wherein R6 and R11 are, N1/n pendent |y, hydrogen,
Cl- Ceal kyl, d - C6a|k6myz\ Wwr _dirél- Coal kyl ami no,

nono- or d| Cl- Coal kyl am on /F’qydr oxy, hal o,
trifluoronmethyl; preferably s Cl- 1koxy, nost
preferably nethoxy, hal o, or 3al’kyl; and 5 R10 is

hydr ogen, Cl-C6al kyl, am no, nono- or
di d - Ceal kyl am no, pyrrolidinyl, piperidinyl,
piHResiA R’ ayd R' ll\itrﬁﬁhﬁeﬂencﬂﬁnﬂ@[ Bydréwen, CQ-C6mylpCQJ(j6ﬂkbxy, mono- or

?e?fé%a@ﬂ?jgﬁf whdgeséx%ﬁ ot s nSeefRIBT 0 pirfiySro-
mhethylhay & an RIO-Ni NRE N RL NY 10

& bR BBy QLG R E ™ Y 1 "ol eyl i o,
nmono- or di Cl- C6al kyl am nocar bonyl, hydroxy, hal o,

tﬂmﬂddﬁﬁérﬁs of ik hﬁ(\}entl&ﬁ Qﬁe%ﬁ@oﬁmﬁ‘lﬁ' fbﬁmﬁ:{l I?@ﬂ 15hel:?1 E’ig)%‘i‘oups of

pre er net ho or C1- C3al kyl ;
Ef?(gé’éﬁo (%glhﬁ RLI$ no, mono-  or

dl CI Céal kyl am no, pyﬁqool i dinyl, piperidinyl,
pi perazi nyl, N nethyl - B\per azi nyI or norpholinyl.

\)\/ \/
_ /_R11

wherein R® and R"' are, independently, hydrogen, C;-Csalkyl, C;-Csalkoxy, mono- or
diC;-Cealkylamino, mono- or diC;-Cealkylaminocarbonyl, hydroxy, halo,
trifluoromethyl; preferably R* is C;-Csalkoxy, most preferably methoxy; and

R'® is hydrogen, C;-Cgalkyl, amino, mono- or diC;-Csalkylamino, pyrrolidinyl,
piperidinyl, piperazinyl, N-methyl-piperazinyl, or morpholinyl.

Embodiments of the invention are compounds of formula (I) or any of the subgroups of
compounds of formula (I) wherein R? is:
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Enbodi ments of the invention are conpounds of fornula
(I') or any of the subgroups of conpounds of fornula

w@ kgo7ioweein Rr is: RIO "N, NN R6 Rl1l 20 , PCEHEP2006/064822

wherein R6 and R11 are, indgpendently, hydrogen,

Cl- Ceal kyl, C1-6al koxy, nono- or di Cl-C6al kyl am no,

nono- or d| Cl- Co6al kyl am nocar bonyl, hydroxy, hal o,

twhefdin &’ and RE' 41y, indgpendantlyphydréen, CS-C@hlkﬂﬁ el -Klaalkoxyjmmno or

Qi'i@lhe%?"l’igll%nfﬁgémé% ?rhﬁﬁi OCgﬁﬁyIa&ﬁlo%bml hyd?8), moR4

dnﬂ:mreme l mfﬂ@bb’@r rlst1 efillegHy, mogi preferablypethoxy, halo, or

8 %gg , N—nethyl flpera2|nyl orfnnrphollnyl WO

7 4927 006 064822 ef erred

ém ECE 1%‘@91‘?18‘?9 a lQlo eraings Pyreplicinyd
(phperﬂlnyaa,rptp@izmﬁ;eN raethglnlﬁpmzmirl Gﬂﬂibqﬂlbﬂﬁylof formul a
(I') wherein Rr is: Rg N OCH3 .nnr 1 wherein
RO is as defined in any of t he groups or subgroups of
dionipulimerss of the anvention ai$ cpmpourdschfferninda [y dr ageot, théisubgroups of
%mgbﬁﬁdslb%&%ﬂé‘ whE h{ {s, embodi ments of the

nvention are co oun formula (1) or any of the
subgroups of conpounds
R6 N OCH3 N 10 ~pg,

ormula (1) wherein R4 is:
R6 is hydr[g.gen hal o, or
trifluoronethyl. O her & b4t he invention

i ncl ude those wherein R9 is R10 RlO?Fﬂ,Q NS NNSN
15 wherein R10 is hydrogen, hyl , isopropyl,
tert-butyl, d-C3al kylam no, w«f»

wherein R® and R"' are, independently, hydrogen, C;-Csalkyl, C;-Csalkoxy, mono- or
diC;-Cealkylamino, mono- or diC;-Cgalkylaminocarbonyl, hydroxy, halo, trifluoro-
methyl; preferably R*® is C;-Cealkoxy, most preferably methoxy, halo, or C;-Csalkyl;
and

R'® is hydrogen, C;-Cgalkyl, amino, mono- or diC;-Csalkylamino, pyrrolidinyl,
piperidinyl, piperazinyl, N-methyl-piperazinyl, or morpholinyl.

Embodiments of the invention are compounds of formula (I) or any of the subgroups of
compounds of formula (I) wherein Rr is:

R10_/§\
N NN AR
YO AL

N N F

(Va9 (Vo)

wherein R® and R"' are, independently, hydrogen, C;-Csalkyl, C;-salkoxy, mono- or
diC;-Cealkylamino, mono- or diC;-Cgalkylaminocarbonyl, hydroxy, halo, trifluoro-
methyl; preferably R*® is C;-Cealkoxy, most preferably methoxy, halo, or
C;-Csalkyl; and

R* is hydrogen, C;-Cealkyl, amino, mono- or diC;-salkylamino, pyrrolidinyl,
piperidinyl, piperazinyl, N-methyl-piperazinyl, or morpholinyl.
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15

(A -C3al kyl ) 2am no, (Cl-C6al kyl)am do nor phol i n-4-yl,
pi peridin-1-yl, the norpholine and piperidine

wopioronakt y substituted with Cl-C3al kyl. O herPCT/EP2006/064822

enbodi nents of the inventiafn include those wherein Rr

is WD 2007/ 014927 PCT/ EP2006/ 064822 30 N R11 N R11
N~1 S I I NNwerein RL1 is H or nethoxy. The
Poelpoed eisbadiments i tle i(wenctmn andconipahdhaef/fongula (Hawlahy of the

' en carbon atons 7
gﬁ%&gﬁ&r epr egen ?f Whe%f’p}gygle(l -e), and (I-f)
her ebel ow), consi st of three bryi | di ng bl ocks P1, P2,
P3. For chem stry pur osesN bui | di ng_bl ock P2 of
conpounds of formula (% S CV%corporates t he
car bonyl group attached ?sition 1'. 10 The
i nking of building bIocN\ P2 and P2 with P3
i nvol ves form ng an am de yRond. The |inking of blocks
P1 and P3 invol ves doubl e Bond formati on. The |inking
of building blocks P1, P2 and P3 to prepare conpounds
(Wheogin 8 ig as-dfinedin vy af timegronpsonysubgroupnofempentds. of Thenula

Fteps obviously involve a cyclization whereby the
tro cle isformed. R r Rg 3" A2'4" P2 2" a %
lsh oz, hao~oniriflnpgometiyl/) N HN3 R5 P3 5 Pi AR5 P3 5

Pl A 88 66157 7 (l-c) (I-d) In a preferred

TP BER g BETe SRYFLOR R COPOUBRAHLOTB A I gT Eeof he
dﬁlbg?bﬁpshﬁ‘rwrﬂpbﬁlh’cﬁgﬂ’ foeule @) whdretnR* 81 wi th 20

concomtant cyclization to the nmacrocycle. WO
2007/ 014927 PCT/ EP2006/ 064822R8

N OCH;3
K

N

wherein R® is hydrogen, halo, or trifluoromethyl.

Other embodiments of the invention include those wherein R’ is

R10 R10 R10

wherein R'? is hydrogen, methyl, ethyl, isopropyl, tert-butyl, C;-Csalkylamino,
(C:-Csalkyl),amino, (C;-Csalkyl)amido morpholin-4-yl, piperidin-1-yl, the morpholine
and piperidine optionally substituted with C;-Csalkyl.

Other embodiments of the invention include those wherein Rr is



31 Alternatively, in conpound of fornmula (1-c), a

first am de bond between building blocks P2 and Pl is
wo osomeo92f ol | owed by coupling of the P3 buil di pgr/BPmo&64822

and a subsequent am de boio formati on between P3 and

P2 with concomitant ring closure. Yet another

alternative synthetic nethodology is the formation of

an am de bond 5 between buil di ng bl ocks P2 and P

foll owed by the coupling of building block P1 to /P3,

and a | ast am de bond qat i on bet ween Pl andy w th
conconm tant ri It shoul d be noted fhat in
conpourftid QL Mida A , theRih de alﬁp(#ﬁél on
bet ween bl g P2 amd P3 may be accg shed at two

di f f er ent Nof the urea 10 R s AN i st

am de bond enconp@agses the nitrogen of th. pyrrolidine
ring and the adjacent carbonyl (nmarked wi'th an
asterisk). An alternative second ami de bond formation
Wﬂ% 1H%§1&ﬁfo{ Sahbken of the asterisked carbonyl with
HR3 group. Bot am de bond formations between
bU|Id|ng bl ocks P2 and P3 are feasi bl e. 15 Conpounds

afhefcommipb {nﬁi% o(f forthul£ Ac) Rad - Modbld‘ﬂfdnﬂgn e tgerb&cle (i.c.

5 3% @%q'sﬁ% heRims mﬁeé’vrg@ﬁs%gedﬁw BB B8, b g herebelow),

whhdist@d meeﬂbmkhng blpcks PHP20R3 . tRor chanisag pompsésebuﬂdmg block P2

i BRI B Yoy (YRR Thoch Uy AR <ol it i o e

Posipbnhg t o bU|Id|ng bl ock P2. This buil ding block
Pl P3 can be realised by a metathesis reaction,
i g reaction, or the which is followed by
10 @%@arﬂa“@wlélp&@!qcsﬁl’m@ B anddfi2with P8 drvabres fawang an amide
cb@ﬁ@ Oll'HetlﬂikIn dﬂwodkls ®3 Whe P3 Tﬂsﬁ)ltfésdio\dbld Wbdhd Botiatibf JThe 11nk1ng of

epared and s p

B0 oictks 21 P4 e PloRRRyES ooipids NEEIAE the o beonin any

lgwelnctleqlg:nbé dthledast stephebdoushy mstolve geiybhzatlam wheredhy fthesacrocycle

?ﬁ]f‘ﬁ?‘% gter stage to the desired nolecular conposition.

unctionalities in each of the building blocks may

be protected to awid side reactions. 30 FRpe

formati on of anpde bonds can be carried @Gt using

standard procedlres such as those used fos coupling

am no acids in g%. de synt hesi s. 'Ehe | 28 er invol ves

the dehydratve goupling of a car i up of one

reactant with\ansam no group of the ollher/ reactant to

forma | inki Nde bond. The am_de [

may be 3@%#&: 0 2 by geacting tR ar {4

in the pregévice oYVw coflpl i ng agent\§Y" by V\fbnve ting

the carboxyN N HNS

an acti vBseste pRCYA chl orRde

descriptions of

reagents used In can be found in g
15 textbooks on pepti’de chemistry, for exanplé, M WO

2007/ 014927 PCT/ EP2006/ 064822
(I-c) (I-d)

In a preferred embodiment, compounds (I-c) are prepared by first forming the amide
bonds and subsequent forming the double bond linkage between P3 and P1 with
20  concomitant cyclization to the macrocycle.
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32 Bodanszky, "Peptide Chem stry", 2nd rev ed.,
Springer-Verlag, Berlin, Germany, (1993), hereafter

waonploysseef erred to as Bodanszky, the content SPOf/ERIM0EH64822

are hereby incorporated bylireference. 5 Exanpl es of
coupling reactions with am de bond formation include
the azide nmethod, m xed carbonic-carboxylic acid
aviteymativdly, {n coipougd of furmubf (bicjret fet areidhb bdnd bétereen building

?(I{c?g g? Igg?/ ?2 éé E)h‘é% @Wé’d W&&@giﬁé g}”ﬁ)% P3 bu11d1ng block, and a
subssaernt ginide lgméﬁoggatlon ‘between P3 and P2 w1th concomltant ring closure.

N2 bhdtherMItetdagidé SRERM AR RIS SPY kil CRERMHN dna%}mde bond
thod, the _acti heny]. es
QWWPM@&&@MQ‘? ﬁ@%?efgilgwyé Rtk 1':% SttmikishleskP! to

PSaged lakt ammidb bond foimatién bawgédP1 aindJIBz olith corédiithnt tHfg closure.
phosphorus reagents or oxidation-reduction nethods.
Some of these nethods can be enhanced by adding

Tushoalsl e noecithgisinsompogndsiaf fotmeile Br o hmiidkcbandifhonatio
%@%ﬁ%ﬁ blocRY $5 %& BN beldcb AfPliche® bt Mo ARErenfMsitRES of the urea

cou agents are

(napé}szt sta%de hmyl @egmppsses thainiteagey (of themymg)idine ring and the
rahja?ah Qﬁ!ﬂb@ﬁyﬂ‘(ﬁiﬁﬂfddw@iﬂpﬁhﬁﬁégﬁﬁ) @An ﬁtetrm;vt e Bé’cdnH%ﬁinﬂe Bnd

in the presenc I 0X riazol e

IOTERARBR O S L RS R UTIKOY 464! Rfne N} eppa Both
retidyy banrddiormiations beafeen buiddiag dioeks BI and P3 are feasible.
0-(7-azabenzotrizol-1-yl)-N,N, N , N -tetranet hyl -

uroni um hexaf | uor ophosphate. These coupling reactions
¢omppungdreof formalde (Ind)eian e preparsidhyi livking Plgte Y erivdeeyers;

N WedPRABE forbfhtidR e f %%@édﬂ&%ﬁ@ﬁ&ﬁcpﬁbt@é&f B3 8 12 Bhifiting

conducted 1n an inert solvent, such _as hal ogenated
ithiseneomigang cyclizationtodhe MASIEYClehl or of or m
di pol ar aprotic solvents such as acetonitrile,

PMlEFeal b oo O ot PG bR B ey of et be

ispatbesizadprior és doupdinigrio bhiddipg bloek ®2. This dudding dhick Pl a¥3ecan be

géah%&ﬁ;'y g?&e@%tﬁ&? tﬂe%t%nag? @Eﬁ&t%p &t th@ f d 'vsﬁﬁélﬂﬁ followed by two

I'1SO am ne
‘t?gn i@m@ltlpﬂ“ﬁ bsu . P2pjgad p@a@nn@nt rlng ClOSllre
terrperature may range between 0 C and 50 C and the
acGt nge en 15 min and 24 h. Th
éltslﬁa “@aﬂéalgﬁﬂ?%st%% gemea@reé@eé ﬁ@%ﬁlﬂmuplef together
Ioir akﬁgatﬁ d smyofhbe puitiige bledks3éanthe cougled tdg@ﬂﬁﬁhr:}@iﬁodlﬁed
0Q nde iate rotectlng groups that
3L 8 S 5 et RROPe BB Sl T o e
"Protective C?oups in Oganic Chemstry", John WIley
&sh ' : i:S .-
Sy RtioBRMalHh fach TR g bk TR bARD R H0id sice

(4apgens. hereafter referred to sinply as Greene, the
dlsclosures of which are hereby incorporated by

R L O R DN L
almcbsd useFd’ for eclipling agtinspddd inqtepﬁwsynﬁlesse’ﬁhe laténideoligs the
ﬁ{dr%t?f tﬁ%ﬁlﬁ]ﬁf)?guéf% ?aébﬁtl g%’oup of & 5& ﬂ%&g}{ \é rt]f% ¥+ alghr}% group of the
mtepacml‘etg) form z>li,nkmgram1de bond. The amide bond formation may be
performed by reacting the starting materials in the presence of a coupling agent or by
converting the carboxyl functionality into an active form such as an active ester or an
acyl chloride. General descriptions of such coupling reactions and the reagents used
therein can be found in general textbooks on peptide chemistry, for example, M.
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WD 2007/ 014927 PCT/ EP2006/ 064822 33 3) esters that
can be cleaved by mld base or mld reductive neans

waepaioa®2tri chl oro- ethyl and phenacyl esters. PEAEPD06/064822

groups can be protected by3a variety of N-protecting
groups, such as: 1) acyl 5 groups such as fornyl,
trifluoroacetyl, phthalyl, and p-tol uenesul fonyl; 2)
Bodawdzky, “Peptida@benisty’ 2pd reuah, SpsingenY yilagy Bedin) Gieythany,

g%& %eg@)l@e@ﬁ %W%%Irgégﬁg %Bpﬂ%é%ﬂt(f )ﬁéfe %91% ?so&ﬁgl’t?lch Ql%qlereby
drgopparated byrefarssce.such as tert-butyl oxycar bonyl (Boc),
ethoxycarbonyl d||sopropyInEthoxy carbonyl, and

%y g?élkpj ﬁ?%gtlogg(%rfth lg%lﬁ)fc i blglomltlc udt the Bzide method,
m@mfwlﬁwmbbﬂwdcad &ihyah&ky (isabued mﬁlommhnas) method, the

S RUERY TR bndf RSAA, BlBeAA Pt  Sle R
phléansiilmtdecsuah BONydthyd Ad- [GBdlmmylmun@p;dpyl]Calbedlamdehgethod, the
P{)?@%ﬁhdéﬂgn e N- ﬁg@ro% cciffédnt &H)gster}ﬁzethod the

era a-a

mng protecting group I s cleaved off
avqur@ reagentfeyaethad, fhei qagpoy kiiimidagglemethad, sbe phasphgyus
lréag@ﬁ@ @r okidBtidRiddaefonOhethb@. S8ma 10 theké flethods &ﬁﬁ‘ﬁé éhanced by

di ¢hl h
G s SHalitisect- TG ARRUNTmEhAb Y aidhud HYARybenzo-
ttHe loeuw-DMAPR dthirthet baiplipg agentd are t{benzowiapd I Irgloay)ttisy (dimethyl-
sdéﬁ #o)?h%gbh%gﬁfn? hé%&hgl)ﬂoﬁﬁgslpﬁgt&t er%ﬁlgr b}aﬂyeqp&s’m e{érg e%Ce 8f

am nes ane acetoni

drhmirmbemtm:moimn CBMAWeor 2+ (- benwl‘lga‘(ﬁdpylb -, M;éH,N'-tetra—
tEhIGRAARMN ?en%ﬁu&%ﬁbl%?e of 6-(P 'aEaﬁJehi’dtHE‘olSlf y)-NIRIN UE @hhnethyl-

pi peridine in dinmethylformmd but any secondar

mm@n&sﬁafb@r%@éphaterﬁ beﬁfé-‘ﬁPB]ﬂ%ﬁe?@anﬁ §anhg P‘Fr&im@Gtm gither

FolucioP Eli@lid pkas ﬁéﬂ/@ﬁﬂgﬁas@ and room t enperature,
usual | y around 20-22 25 Ot her functional groups

that can interfere undesirably in reactions during the
Shetchepling regntmqmefemblyf aye cendanted én dulinentggob@nf lsuahops halogenated

15FEL. G LREIRLALRD T Ao vems scha
@c@p@mleoﬂlmﬁﬂmfené@mdﬁgdlgwmy acetamide, aﬂlemtmhes tefrghydgofuran.

in Geene, "Protective Groups in Organlc

em str hn W] ey & . Sons, orké 81). .
Egmaawn%@sﬁ% |°H©P1§’£68%5%1°E%?Fﬁ rdpg%ms B BrsseRfead 25uttaRje base
30cleisekeiary ahirX & gpiriethyRintia \diRbivpylethgamih© YIPEA) yN;methyl-

[0),4
STBhdley RO T iraliding or4TNPAP: ThetragHonRmpaiafap may range
Ibetwezen &l W/andeithr and the cdaction time pnaypyphge bedwean 15amih and 24 h,

especi ally nethyl, benzyl and triphenyl nethyl;
Hg;rahydropyranyl ethers; substituted ethyl eth

fanciiepplegroynszin she hyildinedleeksiihat arestinked tegethar @anhsrprotected
X 8Vl ‘formaihlbh BFhﬁtllélsﬁéd Héndst A ?&i{)ﬁlﬂl:ﬁ? gﬁité'éﬁln §igkotlps M can be used
AR5 BRamlG i GRSAeop SRR HHeLGrOBP T B Ry Kbt John
Wileye&eS8umk,Newa datrla (98 1 parairi TheReptidesb Analysis SyavdesishBiology™,
l\}'oli%, Academic Press, New York (1981), hereafter referred to simply as Greene, the
disclosures of which are hereby incorporated by reference.

Carboxyl groups can be protected as an ester that can be cleaved to give the carboxylic
acid. Protecting groups that can be used include 1) alkyl esters such as methyl,
trimethylsilyl and tert-butyl; 2) aralkyl esters such as benzyl and substituted benzyl; or



10

15

20

25

30

35

WD 2007/ 014927 PCT/ EP2006/ 064822 34 Further am no
groups may be protected by protecting groups that can

wheoclheayred off selectively. For exanple, whePCBER2006064822

used as the a-am no protectBdng group, the follow ng
side chain protecting groups are suitable:

p-tol uenesul fonyl (tosyl) noieties can be used to

13 estestthdt an becleavadriy mgild bgse; or ez redudtBe meank such as drichloro-

?glﬂ%ggﬂlgeglgﬁl%“%&t 5 hydroxy groups; and benzyl esters

o protect further carboxyl groups. O
when Fnoc is chosen for the a-am no protection,

USHAb! Yo’ rchn Be! wtecl@ap&da% 6tN ote&i u r§11ch as: 1) acyl
accepta I For t ance, qmg u e ther

UPS SHt lem uoRACHyL, @Sﬁ@fﬁ P P%‘r hﬁgmatlc
2ad>atnfafe: grbmiis}shtcles% snsyloaycdrbdriyh e@bmrzt)cmn Isgllg;tmue& benk@loxy-

n 0 otect.l n n

ShoBVis; g BRIy RS SRR FRek STRARRE ke ibets groups
pudt adeitiytydexgepboonyl (Bog), sthokpearbanyt diiseprbpylinethomyicarbonyl,
'g%ﬁ% 1%1?%&%@9? 4 Ega&tdéﬁg gﬁﬁﬁ Sups i g%gf gf%i&p%ﬁt Loxy-
sarboRY gud edamantylgxpyeasbenyl o’iira kyd genvie such agfiephopylmet yl and
RARSS 6)Itﬁa1ﬁy1§t1§a1t s86h Bytrinksth 151ty)+ aﬂ 'T)fthlﬁf &i@@ﬁm@ %roups such as

Ki
Dhemi Ww&ﬁ%@%mqw nlgreSBRE AP0 10RERE FupLare Boc

aadpaweds (1-c) and (lI-d) can be prepared starting
fromart-known internediates. A nunber of such

synt heses are described hereafter in nore detail. 20
Syefetablyi the gfanmpo prateating graypcik sleFvesl ¢ phiod todhepexh couling step.

GPRLAhE BRk p i@ udl R h&hdR of %h&ﬁf@ LRREALEAS et racﬁl neat or in
_ﬁxfg}lopente rmlety substituted wth a group -0-Rr

thans, oF Bt pr diogang @dn chvAAGetas- %é@%ﬂtn?g Hp@onium salt is
ahsh @g&ul@zydt %ﬁt?el‘:‘ﬂrﬂﬁ@o ﬂfetcb Hi:‘g\ldi'tlh et withfbasio @vmuaﬂbssuch as
accor (0] resen en
RS bt o B SRe in TP R ming OF Ao PG ST ity -
downatids Wherthe Fnoc gaoap iswsed) thrarcaghass ofetioloniatadpiperidine or
Rl ed binkridine iAol BB By slona R AR B used
Hihe ckprofeztion issqartirgl out et Rtenmmﬁethqé’men 0a°|€‘dand1roomrt§mp@rature

algﬁlalfyrﬁoﬁdm_@ym_elther before or after the macrocycle
formation. 30 Synthesis and introduction of the P2

substituent The desired qui nazoline group on the
©thidrl ﬁlncﬁ’ibnﬁb@‘f)ﬁpﬂ tHatcaan iiil.erféﬂétundéhmablif idYeactiohOdiging the synthetic

%g%cgﬁgr%i%té )%72; mle Pn\éggn I{:ﬁﬂ) 1n§ tﬁ?a alﬂﬁc?# tg%blg}/(ﬂ%g @%cl?s may also be

podtscted. on exampIMydmkylengpssmawbmpmwm byrprotetting grotyps, such as
; t J ; ”»

}Flg(t%réé te %gnﬁ%ﬂeéne ?13)3%51&%831 l%)g in %1@?&%15% John Wiley &

&onmNew Yetk AA& L) Hydt@tytproteqtgmgrow cogprigy shstpig! met hyl

Rirehy, €r e&hmﬁie meth&tyniRd! BdhzyloR{inethyll Q%eth&'éyeﬂ?&ymethyl

L& ((1)1'1metZ1yﬂlyl)ethoxymethyl t-butyl and other lower alkyl ethers, such as isopropyl,
ethyl and especially methyl, benzyl and triphenylmethyl; tetrahydropyranyl ethers;

substituted ethyl ethers, for example, 2,2,2-trichloroethyl; silyl ethers, for example,
trimethylsilyl, t-butyldimethylsilyl and t-butyldiphenylsilyl; and esters prepared by
reacting the hydroxyl group with a carboxylic acid, for example, acetate, propionate,
benzoate and the like.
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WD 2007/ 014927 PCT/ EP2006/ 064822 35 R6 R11 NRO OH
R6 RLL N\ RO DIAD Rq Ph3P L +iNRgpH-~L lalb 1c

wedwenetol7 Tr eat ment of the appropriate cyclic PGOEP20¢6/064822

substituted P2 scaffold (13&) with the 5 desired
qui nazolinol (Ib) in the presence of
tri phenyl phosphi ne and an activating agent [ike

i udhbtyamiaz @dhupa magbel mowcted)ﬁﬁb)qtecdiniggm@m plydt can be cleaved off

%?1%9{1 ety i‘&aﬁﬁ&ﬁ c, ﬂ@%o&ﬁ_ irléo § %mlf% ﬁ%‘t&ﬁﬁ% Eﬂ)%p, the
e”gléqvvleg §@ﬁfch@nd>rote¢tal)g greypsAe ennhlq pé@lyerweuhfmﬁ §tpgyl himgieties

ichh Be 864 tem%ct%&ltﬁe@ Rbfind gAY sﬂ%eﬂiy‘l’ )%iltd?s 8h Bt used to protect
nic aCI S at e

erivative of t oS
g‘b’d{qxb’fg!f%’é’ ad H@’ ISR ‘1?9 ‘g"@tﬂfﬁfﬁ“yfl@“{%‘?r X gfo“PS Or
avieaFahocti® chdven &@ahe prandhe pmﬁctlomwsaalﬂw@rtdﬁmﬂlbtas@mrotectmg

like treat nh r|de i de_of the
st Sl B e " D, B oo e iRed For i S s ert-
detyil ethdrs fouhydroxyd gaaipd; znddettibupi estpts fphfustbbi mboxryl gtoaps.
presence of DEAD in a solvent like toluene, or the

&/ry og&hgrou? can be converted to a halide_ by )

t progscting groape 813y be reineyedat auy stags of the Syikesis pragpdure
%ﬁf—‘ﬂﬂeferi‘tﬂ% B §m@écﬁng %ﬁ)dpé Qmugﬁoictﬁ@ ﬂﬁﬁtl@ﬁﬁi@l@ﬁ /6t ilYolved in the

AR RieDS a7 dO YRSt BRlg oG OGB4 of Hig fracgcyete
Repiozvabelf thy peotebeing igamipy vambe dxbnerln iwHagevet manridnés dictated by the
T T
(la) is used as nucl eophil e and is treated with a

83 Sualni b?&:k§ 4] mmi)’ldj FARofbo %ﬁéLéﬂ?P (1-d) &h be prepared

butoxi de-or the 1ike, in a so vent
éraﬁfetaﬁ?m@ﬁnla}ﬁ“ae ‘(eene}latﬁm svmbensf sughhpmihsses ae desgaibed

mefedfiér iAGnat depsilde with an al kyl ating agent Q Lg,
wherein Lg is a suitable | eaving group such as a
halide |i ke chloride, bromde or iodide or a
(S@nthcasbﬁBZbﬁﬂdiaglbfochs c acid or the like and Qis a

e TG S 0l AL OB oo cocoenn
prajety sebsiigted sith\aegrpep d@Rsr il“beBr BIpUp. cawbe gelpe?d torangof these
3ings bfland: coﬂeéinelftjﬂﬁ of the %?ﬁtheﬁslef &?15150%%55 adcbrdi\ﬁé fo tR€present

arent bove met hods_to intr he
qﬁ\rfﬁa%@weapgf%b i 19 firpieouply é’l‘f? Rr group &%&\e&paroegﬁte ging and
Rabdeqiiditly add tnytheadesieed Buildigd bloeksot.e. tfaandyP3t Rdbiwed bly the

macrocycle formation. Another approach is to couple the building blocks P2, bearing

no Rr substituent, and P1, and to add the Rr group either before or after the macrocycle
formation.

Synthesis and introduction of the P2 substituent
The desired quinazoline group on the cyclic P2 scaffold can be introduced by various

methods at any convenient stage of the synthesis. Scheme 1 exemplifies the
introduction of a P2 substituent by way of a Mitsunobu reaction. Mitsunobu, 1981,
Synthesis, January, 1-28; Rano et al., Tetrahedron Lett., 1995, 36, 22, 3779-3792;
Krchnak et al., Tetrahedron Lett., 1995, 36, 5, 6193-6196; Richter et al., Tetrahedron
Lett., 1994, 35, 27, 4705-4706).
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exanpl e the R8 substituent can be 30 introduced to a

wa@iovabiee7 cyclic scaffold prior to introducti oPrCDEPI00€064822

ot her conponents of WD 20035014927 PCT/ EP2006/ 064822

36 the conmpound or a hydroxy protected cyclic scaffold
can be used throughout the synthesis and the
qui nazol ine group introduced as the | ast step
synthesis. An exanple of the synthesis Bty
qui nazol ine derivatives is shown in 5 Sche

"6 the

R6 0 R11 oxal yl Rl1ghNC2 H2 R11 NH2 HO RS ~N
chloride - i %PI\/F N H03t 30 O O O ERAC
2a 2brgéc R11 R9
PCOCI 3 Al~ | ~ Y NHQ 2fR Cl
Schene 1L ans or mat Mén a nitro supstitut&d

benzoi c “aci dsderi vative (2a)gjo the correspondi
benzam de for exanple by subjection of the aC|%fto

Vi | smeyer %@onditions fol I'®wed by reduction of the
nitro group using conditions like catalytic 1c
RHERg¢Nati on over Raney- nickel gives the
correspondi ng am ne (2c). The afforded am ne can
subsequently be coupled to a heterocyclic carboxylic

Aebdmerif thglsio Eyittic boaidky Babstiane P2 shasfoldUahwith the

ED C or th itable

Al hiddeping] S T A EscHFY of ngfiny o bipE s ackVdting agent
didda ylatrtlagt] |amd1wh0)tylhaie éE\EAE) dlsoprfobgkztzedlchﬂ)okyla‘at(mD) or the
Ak B o 2 e n AT ), ER BRI Bl e b heaffold
dta)imayt sltgmatively h@éwnbferré%mt%@x otherruitalel lagxipggrenpsush as a
?egi’saet%%ff S@lshié Qcﬂ(l)l)lg%tt&s'ﬁh@@ nds fétdrgflﬂﬁé (())Ig Iﬁ%gﬂdcegﬁ’%ubjectlon
?3 34‘{:9%83:@0‘%5?1’%{ RiAE g@?@ﬂa@a&cw@d@m 31731@, fregimgat \glﬂ? the
hﬁhydiiﬂdolr Ilalel;dé‘rbfahe d&sired Eadhﬁi & solventdikieridinkor uisiag thiedisired

UIna L ne Wi t.h an ropria ogenatin
Sy AR g Sl monE Py P BisRer 3L BEA REF Rifhat e
olverich gt the iy deaylgrovp adeibevanverted torahalideslyy toeatmenti of werhalcohol
it Qﬁtaﬂfet}ﬁ[dé%étﬁl% athﬁt; for example the bromide can be prepared by using a
reagent such as phosphorus tribromide or the like. The achieved leaving group can then
be replaced by a desired quinazolinol to give the alkylated derivative (1c)

A reversed strategy can alternatively be used wherein the hydroxy compound (1a) is
used as nucleophile and is treated with a base such as sodium hydride or potassium t-
butoxide or the like, in a solvent like dimethylformamide (DMF) followed by reaction
of the resulting alkoxide with an alkylating agent Q-Lg, wherein Lg is a suitable
leaving group such as a halide like chloride, bromide or iodide or a derivative of
sulfonic acid or the like and Q is a quinazoline derivative, provides the desired
substituted derivative. An example applied to a proline derivative is described by E. M.
Smith et al. in J. Med. Chem. (1988), 31, 875-885.

It will be apparent that the above methods to introduce the quinazoline group to the
cyclic P2 scaffold can be performed at any convenient stage of the synthesis of
compounds according to the present invention. For example the R® substituent can be
introduced to a suitable cyclic scaffold prior to introduction of the other components of



10

15

20

25

r1pOodilum roxi de. 15 TheRa

25 substituted internmedi ate acid or am de, prepared as
illustrated in schenme 2A. WO 2007/ 014927

weOBPROD6/ 064822 37 CN ~ NH2 NaCEt O HO 2AeCTHEridbh/(34822

NH2 NaOH 1) LiOH | 2 CH313 EtOH 2) 0/ CN/ CN HO
2Ab 2Ac ANHNHO/ 2 O/ 2 dLNH2 + OH 2Ad 0 2Ae O
Schene 2A Condensati on of ethyl propionyl acetate and
gbdrcomypoeintl pi e hgdmalkp protéatéd eyclio s¢dffold car eswsed ¢hrofigheut the
| .

Y‘ho%%d%ﬁ olrn Qéoggn‘é?m pymﬁf%ano %F}%\b/l? S{éﬁ Eg{é sythesis
tetra substituted benzoic acid deri vatlve (2Aa)

;&Lﬁfﬁé &f RE syMiResised fubstRSbE GuithiAmb AdriPatives RahRA N
gg% base such as |ithium hydroxide followed by a

%T%Bxyl ation step achieved by heating the afforded
acid then gives the tri substituted phenol derivative o
(2ARP. AI kyl ati on of th&bhydroxy function u

stapedOnet Y110 R1ddj e i-NOi he preseRdé

su 3 a§' carb e qr t heRa-Nke pr des ,\sl_pe o
cor o @ koxy de ( (ZAc) . The HOBt
tri-subhstit ut ed am de (2Ad)gcan subsequently bg EDAC

obt @aned together with t2ke correspondi ng aci2¢ (2Ae) by

hydrol ysis of the cyano group effected by heating a

solution of the cyano derivative in for instance

wat @ and et hanol in the pres&dce of a base |ike R6
] Ad) Roan t hen bR11

N.__R9
red wi tRoa d¥ail¢@d acid ér plept i dePQQBEI i ng N
CORdEANO as described in scken to give the =N

Heosti t ut ed qui nazol i nolyand, if desired,
reacted to the corresﬁﬁndong 4-hal o 2g
derivative. 20 The acid (2Ae) achieved in schene 2A

may al so be used for the preparation of 8-nethyl
éﬂﬁgnﬁﬂuted qui nazol i ne derivatives, which is
illustrated in schene 2B. WO 2007/ 014927

%s@%ﬁ‘&% 8P4 it subSitlePobhAe adth MElAHRE (2a) T@tﬂg'ﬂ%rrgéponding
benzamide for example by subjection of the acid to Vilsmeyer conditions followed by
reduction of the nitro group using conditions like catalytic hydrogenation over Raney-

Cl

nickel gives the corresponding amine (2¢). The afforded amine can subsequently be
coupled to a heterocyclic carboxylic acid (2d) under peptide coupling conditions, such
as with HOBt and EDAC or any other suitable coupling agents well known in the art.
Ring closure and dehydration can thereafter be effected by treatment with a base such
as sodium hydrogen carbonate which provides quinazoline derivative (2f). The
quinazoline derivative (2f) can be coupled to the hydroxy group of a P2 scaffold in a

Mitsunobu reaction as described above, or the hydroxy group of the quinazoline can be

displaced by a suitable leaving group such as a halide like chloride, bromide or iodide,
by treatment of quinazoline (2f) with an appropriate halogenating agent for example
phosphoryl chloride or the like.

8-Methyl quinazoline derivatives may also be achieved from an alternative tri-
substituted intermediate acid or amide, prepared as illustrated in scheme 2A.
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OHO- TEA O- 2Ae 0 2Ba 0 2Bb 0 1) LICH1.10 N Y RO
2) formamde I | iN A 2Bc OH Schene 2B Protection of

wo b@7acisd7 f uncti on of the acid (2Ae), for exanpdBER®06/064822

the methyl ester, can 5 beé7effected by subjecting the
acid to alkylation conditions such as treatnent with

nmet hyl iodide in the presence of a base such as
pot assi um carbonate. The ami no function ofHéhe

af forded estefNderivativedcafl then be couple Ng:
desi red\a,cOdyérsb,Q% any. o rondf%%ept i ge i ng

t echni que such as using the acid chloridd infthe ©N
presence of a base such as triethylanm ne or ®he2da ke,
whi ch gives the ami de (2Bb). 10 Hydrol ysis of the
nmet hyl ester by trdatnment with a basé¢ like lithium
hydr oxi deLibal | Haeating of° aNHor ded¥@®di d in
the presence of f gui nazol i,_ﬁ@l
(2Bc). A8describe e, the quinazolichol c
further reacted to2AW ve the correspanding 4-halo
derivative. 15 A variety of carboxylic acids with the
general structlure (2d) can be @ised in Schene 2. These
aci ds ar e-Qwai e either@aomwupttal Iy or in the
literature. xappl e of the epapati on of
2- (substituted- wr%'&-cglfr boxy-&m 1 ?ﬁl azol e
derivatives, 24Pl l@wi ng the pragedure by Berdi khi na et
al. Chem Heterocycl. Conpd. (Engl. Transl.) (1991),
%ﬁéfﬁséﬁ is shown below R* O NR S SHOBr N=( 1 O
NJ~N.R HZNANNR HO ,L S O 3a 3b 3c 3d 20
R is Cl-C6al kyl; R' is Cl-C6al kyl or H Schene 3 WO
T dé3aioR af Et3TlpiapRIRbadttS8 2t etBOxymethylenemalonnitrile in the

presence of a suitable base, preferably ethoxide such as sodium ethoxide in for example
ethanol provides the tetra-substituted benzoic acid derivative (2Aa). Hydrolysis of the
ethyl ester effected by treatment with a base such as lithium hydroxide followed by a
decarboxylation step achieved by heating the afforded acid then gives the tri substituted
phenol derivative (2Ab). Alkylation of the hydroxy function using for instance methyl
iodide in the presence of a base such as potassium carbonate or the like provides the
corresponding alkoxy derivative (2Ac). The tri-substituted amide (2Ad) can
subsequently be obtained together with the corresponding acid (2Ae) by hydrolysis of
the cyano group effected by heating a solution of the cyano derivative in for instance
water and ethanol in the presence of a base like sodium hydroxide.

The amide (2Ad) can then be reacted with a desired acid under peptide coupling
conditions as described in scheme 2 to give the 8-methyl substituted quinazolinol and,
if desired, further reacted to the corresponding 4-halo derivative.

The acid (2Ae) achieved in scheme 2A may also be used for the preparation of
8-methyl substituted quinazoline derivatives, which is illustrated in scheme 2B.



10

15

20

Thi ourea (3c) with different al kyl substituents R and
R' can be fornmed by reaction of the appropriate an ne

W@ 3ay/owoth tert-butylisothiocyanate in the preBEenER200§/064822

a base like diisopropyletldglam ne in a solvent |ike

di chl oronet hane foll owed by renoval of the tert-butyl

group under acidic conditions. Alter natol vely, thiourea

(3c) can be fornmed by 5 reaction of tggham ne (3a) Oy R

W th th| jocar bonyl gdj)j m dazol ¢ and subsequrat |y with ayl
Of—of anon Hpret h&nel——Subgg NH

onog,f the affor ded_| t hpour eaedlerivativ c) o
T oNPpyr uvi ¢ aci d provi ges the acid (3d).

4- Subst#eut®d t hi azol e- 2-c#BBoxylic acids to be u¥¥d O

in the reaction with the amne 2c in 10 schene 2 can

be prepared as illyustrated in schene 4. S\ 0 N R10

H2N QLieHRLO\ " & LN 9 OO 4a 4b 4c 0 HO R0

Li O2)f@Bardde 44 Condensati on of et hyl

t hi ooxgmat® (4a) wtha desired a-bronoketon (4b)

followed by 15 ester Ahydrolysis effected by treatnent

with a base such Z&§ I thi um hydr oxi de provi des the

t hi azol e caboxylic acid (4d). a-Bronoketons (4b) are

&chemme 2Bal |y avail able or they can be prepared by

a brom nati on of the correspondi ng keton according to

known procedures nt hesi s and |ntroduct| on of Pl

BueteefionPiihorid fuwwmm of theiagid (3Ag), fior exgmplerpas the methyl ester, can
%%ﬂ%&t@& b @utgéctag thé a@aeNdIRylafien otitichl Is@cheastrmﬁnent w1th

SRS T s 05 boseCuf s e TR s AV Y
tfimection exb drecdffondedodstea detivdtiva @an then e cowEled with taalebieed soddiusing
35y B ST o E LR A S o LR AR
presence of a base such as triethylamine or the like, which gives the amide (2Bb).
Hydrolysis of the methyl ester by treatment with a base like lithium hydroxide followed
by heating of the afforded acid in the presence of formamide yields the quinazolinol
(2Bc). As described above, the quinazolinol can be further reacted to give the
corresponding 4-halo derivative.

A variety of carboxylic acids with the general structure (2d) can be used in Scheme 2.
These acids are available either commercially or in the literature. An example of the
preparation of 2-(substituted)-amino-carboxy-aminothiazole derivatives, following the
procedure by Berdikhina et al. Chem. Heterocycl. Compd. (Engl. Transl.) (1991),
427-433, is shown below.

Rll
|

N-R'
J ] HOJ\HABr N= par

R“ RI 1 /RI .

SN — ><H N = HNTON —° 5 Hom/&,S

|
Rll O
3a 3b 3c 3d

R'is C,-Cqalkyl; R" is C,-Csalkyl or H

Scheme 3
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NIl DBUII Pg OH+ H2ZNS-R2 Pg Hit-R2 O O 5a 5b 5c¢
Schene 5 The sul fonam de group can be introduced on a

W@ piovabloy7 protected am no acid (6a) by 5 treaP@ERP200§/064822

the amino acid with a couplBBbng agent, for exanple

N, N -carbonyl - diimdazole (CDI) or the like, in a

solvent |ike THE foll owed by reaction with the
déoured(3s)ivith dififirere a{lgh pubstituehts Rirand Roceandk farnstdriyngaction of

%}p?% é’eaa:hﬁl%lt ?%/ 'vﬁﬁ@lﬁh%ﬁlﬁgﬂ%@iyﬁn it aﬁﬂg@ f)i'egérﬁ:@% a base like
wiiseprepydethplgminegin asﬂ@ﬂ‘fe@hhkﬁ @éhlemethametfhléovmde@ewmvalf of the
3erRBES1 bl uﬁ&érsaemi@éaﬂdnﬁ;nlay,méﬁmveﬁ )lihigures (RY cdPbe formed by

b it A SR S B o %%a%v witha

Bﬁl:lﬁtt%ﬂ sodtidnhed aﬁfﬂniﬂnmtiahmﬂ |sms@1tuemobdexsamﬁﬁﬂ tHe afforded
TR0 BV iya T L BhorReRPRC i Briges 4l B!

preparatl on of conpounds accord| ng to general formula
14-Quibstituesdethiazéle+2scaboxgdit acids enbdogseqd i firrreattibo withdhapinégne 2¢ in
. W e appropriate
gﬁ%@%%@c@ﬁ%ﬁ&%ggﬁ%@l gc%&é%%dl tions for ester
formati on. neral exanple of the coupbing of a Pl
bui | di ng bl cﬁo the acid function of t P2N 10
scaffol d i hgen iin R . 20 0. Q A'QIT/ Rq
Rqg vL &N7b I H At oghj%:\géf Qis a%a
derivative oroa hydroxy ppotecting grou ' is a
protected carboxylic acid or a substituted am de
Schene 7 C&ﬁpl ing of the P puil di ng bl ck ('ﬁﬁ)
prepared as described above, to tge acid function 25
of the P2 noiety using standard hodg for am de bond
formation, |ike using auoauplm(?x“g;'ﬁ RIBTU in the
presence of a base such—as—ehi S8 rop in a
sol vent |i ke dinethylformam de, gi ves the am de (7c).
WD 2007/ 014927 PCT/ EP2006/ 064822 41 Alternatively,
t he sul fonam de group can be introduc#d at a | ater
stage of the synthesis,
Scheme 4

Condensation of ethyl thiooxamate (4a) with a desired a-bromoketon (4b) followed by
ester hydrolysis effected by treatment with a base such as lithium hydroxide provides
the thiazole caboxylic acid (4d). a-Bromoketons (4b) are commercially available or
they can be prepared by a-bromination of the corresponding keton according to known
procedures.

Synthesis and introduction of P1 building blocks.

Amino acids useful for the preparation of P1 fragments are available either
commercially or in the literature, see for example WO 00/09543 and W0O00/59929.
Scheme 5 shows an example of the preparation of a sulfonamide derivative to be used
as a P1 fragment.



for exanple as the last step. In this case A in

schenme 7 is an appropriately protected carboxylic
wa@eood/o1for exanpl e a nethyl ester, and approprPet/&P3006/064822

deprotected, for exanple wth aqueous |ithium

hydr oxi de, prior to coupling of the sulfonam de group.

5 Introducti8n of a urea |inked o-unsaturated_ al kyl

chain toya hgterocyclic Pg scaffebd The gl kyIO chaﬁn

i nked wN rea functiohal ity DBUt he P2Nsc | d

can bedint duE’gd &s Hdeppctéd im schefd 10 o%‘cﬁé”

0 ,N bg R5 R5 Rx N oAl Rx- NYN N Al 0 O Q0a

10b 10c QJ aSaqui nazol i ng derivative or a dr X

protecting group; Rx is an w unsaturated 5-8 nernbered

&ckdhe shain; A is a protected carboxylic acid or a

substituted anmide. 10 Schene 10 Reaction of hydrazine

derivative (10a) with a fornylating agent such as

(Fheistiifepingidy broup ltho be introdaded, onceasuitablyl proliectod dmirl &id (6a) by

€ r Lke.hn the.pres f [

PRI 1 e o ag ¥ Baih colpi R FRBE I R RIERF st
dnanidoteu (L) aythb likekin@rsolvenielsket R feltoyeeddeyrieaciionweith the
(L9 sultthdrRiak §51?|i5 ﬁf%{r@é&l&eﬁf 4 é%rdﬂg pasEGich Bs $ 8NETRbE clo-
can be prepare or exanple by alKylation of a . .
dedol eﬁﬂrqnetﬁ?@ﬁ)céﬂte@ggwéy the amipe peid can hefpeed with the desired
Fle\;lﬁHH(\}Yithhiﬂe::L i? %Tgle %)%ese%@ ot basé\liﬁégﬂ'sobﬂ) Q]Eﬁtﬁﬁl@nﬁﬁ % 1fol1b@ed by

n a 11c . 2, 301 e
KR TR fasa Bﬁmzﬁpﬁb%ﬁmﬁé?ﬁfﬁ’% WOpARion of fre
dulfendnddapupr Remoled of the dotino ptdetieg pemipdryi stendartiimethods and

Akl b 08yt 106 P AL pFRLRAPRIFeot! 1 &

P1 building blocks for the preparation of compounds according to general formula I
wherein A is an ester can be prepared for example by reacting amino acid (5a) with the
appropriate amine or alcohol under standard conditions for ester formation.

A general example of the coupling of a P1 building block to the acid function of the P2
scaffold is shown in scheme 7.

H,N A
O/Q 2 O/Q
Rq f P Rq f
L OH L N
o

A
0]
7a 7c ==

Q is a quinazoline derivative or a hydroxy protecting group
A' is a protected carboxylic acid or a substituted amide

Scheme 7

Coupling of the P1 building blck (7b), prepared as described above, to the acid function
of the P2 moiety using standard methods for amide bond formation, like using a
coupling agent as HATU in the presence of a base such as diisopropylamine in a
solvent like dimethylformamide, gives the amide (7c).
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25 al kylating agent (1 Ib) such as an al kenyl hal i de
for exanple the brom de or chloride WO 2007/014927

wEOn/aPRO0D6/ 064822 42 foll owed by renoval of POEEPDO6/064822

group using standard condi #tons such as treatnment with

a solution of TFA in a solvent |ike dichloronethane
provides the free amne (1 Ic). The A or RtlI group can
dtecmativelyt the stlfondneidgoupcah te ilgrokihcndlat atlatengtagst afghe syinthesis,
tfgie? g%é’é}tt gﬁa.'sts%eeé I thl?ga{sg TA iff E({}%e egf 1staﬂ% Prognatelal Oprotected

t1on Cl
rceﬂpmsylilcbw@@ﬁ@@mpéfe@ nmhyé ﬁﬁerab@fi/@prqmeat@b fprategtedofor example

fafauBods! DthiRERRIrdkide, PrioRtd co bgﬂ%@ﬁﬁ@fsﬁlforﬂﬂﬁ@g}%uy

sai d conmpounds bei ng represente y formula (I-
can be . prepared oy Ilnklng the A or. Rtl group

i : afladloyl |6Bain to arhmgfg_gehc P2 scaffold
&hmah@n kNain llﬁﬁedc\aaramdﬁnafonamyﬁu ltiee ®1 3cafBRY, Bar b in@oduced as

presents - , 10 i.e. conmpounds (l-k-2), can be
gltf’glﬁ?ﬁé’ﬂis e, Irle ng the A or Rtl group to P1 by

ond. In one odi ment, the - RO Q
ucedinthelasgostep of the
synt hBsi s of tife gonpounds (1)g utlined in fhe

f olR56WI Ry rdactN vvher e| G repr eae,m N A
group: , Rr Rq OL[OANHN RS 1J)n --- M é

formng an est
groups are intr

@]
D
ur

H2I: SOPR2 G-~ (23) @2b) |HN . SO2R2 OGCOO—I+
a2a) (2c) I - k- I nternedi ate (2a) can be

coupled with the am ne (2b) by an am de form ng
reaction such as any of the procedures for the
f@smlnmllr@fdemtlmrdeydyw@rmmrgrdwd hereinafter. In

riwrdmvr&ﬁtura'sqo @ﬁ? alkyecheind with a coupl i ng agent,
ffole agraepndea B Fstituigf pRidBazol e (CDI), EEDQ
|1 DQ EDCI or benzotriazol-1-yl-oxy-tris-pyrrolidino
20 phosphoni um hexaf | uor ophosphate (conmercial ly
m&;&e as PyBOP(r)), in a solvent such as an
ether, e.g. THF, or a hal ogenated hydrocarbon,

ReabticH &ﬂﬁrﬂfh’%ﬁﬁ den@ith@f (QD&)QWB a ﬂhﬁﬂla@ﬁl ab&aRech Wmtrophenyl
gﬁ@éfgd with the s s fonam pref erab

FB%IE’t‘ia#@mQ’h U8 grf ;the pregeace ofl 2 base like
rsediain lodsogeh céﬂm)latvﬁoﬂdswé&bg aquivdresfahe }‘2 building block provides the

urea derivative (10c).

Suitably alkenylamines to be used in scheme 10 can be prepared for example by
alkylation of a desried tert-butylcarbamate, a general example is shown in scheme 11.

L TFA
R5\NJ\O)< + = -9 . - X
H

n ITIH
11a 11b 11¢ RS
nis1,2,3o0r4
Scheme 11

Reaction of a desired amine, R5-NH,, with tert-butyl dicarbonate provides the boc
prtoected amine (11a). Alkylation of the afforded carbamate with an @w-unsaturated
alkylating agent (11b) such as an alkenylhalide for example the bromide or chloride
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WO 2007/ 014927 PCT/ EP2006/ 064822 43 are conducted in
the presence of a base, for exanple a trialkylam ne

waepioa®2tri et hyl - am ne or diisopropyl et hyl anP@EEPNG/064822

1, 8-di azabi cycl e[ 5. 4. 0] unddg2- 7- ene (DBU).

Internediate (2a) can al so be converted into an

activated form e.g. an activated formof general
ffollondebyGe@oval, ofithebed groidp nsipg standird coralittonsench aetreapraent with
c31fso ioft OF TR iﬁ%sgfvenﬁﬁl% diéllgroln'?etﬁﬁe %E(Wi&’%%hgfrgéj anﬁllé(‘(lﬂlc).

as phenoxy, p.nitrophenoxy, pentarl uorophenoxy,

trichl orophenoxy, pentachl orophenoxy and the |ike; or

The s obBt'tgreup esstbeafonpeatéddedhe Bhhviditing/block at anyestage of the

- ‘ : - :
STREGIETE portiert e PRIPRIG REPRRISS S R alion o
irpductian phdesgibed Bergip aboye. Ehe aqmpgpnds of fosmulayDighergin A or Rt
géﬂi&éelntspmm]_ R ’It saRl c?ﬁfx‘éoilgbz?bédhg g})ré%bh%t}é@ by ifor@itlly {dIfk- jl))t’, can be
enz : e activa or, I S reacted w
Drevale ofknene (o35 RE erenn Bl 5% fogmingian B bRV o both
andietidsn SiiA#Irlyg shedesupaundsiof formiile (Blwheecin dact ROmspragents —OR ',
Loa ; ; : R 1.0 .
15 ol 1k 81 4B b HEblsplbl R e B Re® gl g5 PY py forming
RS estgr bond; Praone) embodimeniethe iR greups amqi,mmguqedrin thedagistep of
IREGntHSH oRARV@nHRUnI @) &' JuilifRA if R BASRHeGesf0h §Emes

may "have the stereochem cal configuration-as specified
APTAN G SPTEEUBPREOURs in (1-a) or (1-b). The

intermedi ates (2a-1) can be isBlated fromthe reaction

m xture, using conventional ynet hodol ogy, and the

i solated internediate (Ba-1)\s then reacted with

(2b), or the reaction m xtgre gontaining (2a-1) can be
reacted further with (2R) w-tHout 20 isolation of

(2a-1). I n one enbodi nenty” whe phe reaction with the
coupling agent is conducfed ||_| a water-inmscible

sol vent, the reaction npy he ontaining (2a-1) may be
washed with water or with &"i 'y basic water in

order to renove all water-S )| ubl e side products. The

t hus obt ai ned washed sol uti 6n may t®en be reacted with
(2b) without additional purification steps.olhe

isolation of internediates (2a-1) on the othér hand 25
may prows-deorertai n HgN-8ObRYes -—Hr—ehat t HE 1so0l at ed
product, after optional further purificatidiN—sguRBe
reacted wi2h (2b), givi@y rise to |l ess side products

and an easier work-up of the reaction. Inter rredg_ﬁ_tl)e

(2a) can be coupled with the al cohol (2c) by an ester
form ng reaction. For 0
GCOOH + HOR!' — G—/<
'e] 1
(2a) (2c) (1*k-2)

Intermediate (2a) can be coupled with the amine (2b) by an amide forming reaction
such as any of the procedures for the formation of an amide bond described hereinafter.
In particular, (2a) may be treated with a coupling agent, for example N, N’-carbonyl-
diimidazole (CDI), EEDQ, IIDQ, EDCI or benzotriazol-1-yl-oxy-tris-pyrrolidino-
phosphonium hexafluorophosphate (commercially available as PyBOP®), in a solvent
such as an ether, e.g. THF, or a halogenated hydrocarbon, e.g. dichloromethane,
chlorophorm, dichloroethane, and reacted with the desired sulfonamide (2b), preferably
after reacting (2a) with the coupling agent. The reactions of (2a) with (2b) preferably
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30 exanple, (2a) and (2c) are reacted together with
renoval of water either physically, e.g. WO

wQo@7/0004027 PCT/ EP2006/ 064822 44 by azeot r opPCHEP2006/064822

wat er renoval, or chem cal 4§ by using a dehydrating
agent. Internmediate (2a) can also be converted into
an activated form G CO Z, such as the activated forns
rmen¢andneted abibe eresemst of wibaey) demdxhynplecatriab/lanming stdheas triethyl-
> . =) r.f i . i fer
AR istony HISIAThE or 1L ARARERTS 1 IRDARLY S 0BL)
dneemediste (20) camplge hacenvsrtedinde aya¢tivetedformtes. ag agtivated form of
$RAraNMofhull T -EERZIWhE R 2 ERese @ hRIBNGL e r&f ofar Kitive Stkr, e.g.
%% ne SlfCh as the am rﬁes ment | onid herein in relation
S@ER&TYIoRY gaup Shoh A3 PhrReKys PIHEOPheROXyYpentafifozpphenoxy,
ttrictblophénoknepentachlordpherdxyydnd theBke; 56 Zvwanbs thdw@it of@anixed

Ui e Rl L A SRR R
a@nbyrider©tGArHe-.CER@IGICOMHCOAQRhBris thalotterdwingnd. gihiaalkyl,

Itg ﬁ%ﬁsl I&gthgjg F@giﬁ gﬁg’h’\é\?mé’gﬁg}h b%ﬁlcjoirboul}ids co n$ Q‘l ’lr“]ll?e[]%twated
doran BhePyZ Isi teaqted with thegulfppamide (Zut e t o conpounds
containing a saturated carbocyclic P2 scaffold i.e. L

IThe abAildtidn ¢ ﬂﬁ"&l‘b(fﬂ%ﬁ%ié ir?-(ZaLﬁs 8ReMPed iR tIRESHIVE rdiktiodd may
H ORT Rx OQ HOOQ14c RS~ Nj-~" OQ, Ol 1lda

1oad tran intgrmakgycligalion regqtiopto ibazalgeipneyinirrregdiafe pf frmpay

A" O HATU O O 14e DI PEA 14f . Rx i s an orunsaturated

5-8 nenbered al kyl chai n; 15/Rﬁs a protected

carboxylic acid, substitutedq am de. Schene 14 The
saturated cycl oal kyl s&& (14b) can be prepared,

for exanple, from 3, 4-bis\

N N/
R5 >)n (0]

(2a-1 )’

wherein L, Rr, Rq, R’ , n are as specified above and wherein the stereogenic centers
may have the stereochemical configuration as specified above, for example as in (I-a)
or (I-b). The intermediates (2a-1) can be isolated from the reaction mixture, using
conventional methodology, and the isolated intermediate (2a-1) is then reacted with
(2b), or the reaction mixture containing (2a-1) can be reacted further with (2b) without
isolation of (2a-1). In one embodiment, where the reaction with the coupling agent is
conducted in a water-immiscible solvent, the reaction mixture containing (2a-1) may be
washed with water or with slightly basic water in order to remove all water-soluble side
products. The thus obtained washed solution may then be reacted with (2b) without
additional purification steps. The isolation of intermediates (2a-1) on the other hand
may provide certain advantages in that the isolated product, after optional further
purification, may be reacted with (2b), giving rise to less side products and an easier
work-up of the reaction.

Intermediate (2a) can be coupled with the alcohol (2¢) by an ester forming reaction. For
example, (2a) and (2c) are reacted together with removal of water either physically, e.g.
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20 (et hoxycar bonyl ) cycl opent anone (14a), described by
Rosenqui st et al. in Acta Chem Scand. 46 (1992)

wai@7/01429 by reduction of the keto group w t hP@I/EP2006/064822

reduction agent |ike sodi 4#n borohydride in a solvent
i ke nethanol followed by hydrolysis of the esters and
finally ring closure in acetic anhydride in the

ﬂuyazecnnmiqai weter ranoval, of kkberpically bigdsibg e ylehydrateng ageftl 4b)

it ggap S Bis6 e bohfehed 2t \%a%t%&gd Bfin @‘ CHM2 such as the
ativaedt fogna Fnep@@‘!qdc?bow @pd Swe@mﬂytrwm Witk teiaohol (20).

AL s fbrmétlg BARI0RR g;eféfﬁbl?%ré Soruded Yt p!résls&ediﬂaedabw&uch as
for de to give one openi

fﬁ@%lfaﬁ@?ﬁ‘ig B garoonage; ezﬁ‘ Sﬁ&a)ormaﬂswarhydmgen
Qxﬂﬂﬁhte oriaf thitlary dnyiihe Qucas the amhﬂae snentienalChegiein 1t &lation to the

whi.ch b l. d. h |
AL R RS B SR TS Byt s
fopmberpsed if Thf e)SIer deimgg mntr«mtqoamllse pbptsisdeh av[IJF] jogenated

I t
%gﬂﬂﬂg%fyg sué:g r?g Hﬁ:ﬂgﬂ) ;tﬁ}%gre%g%(gl% ]ﬁ%{&é@éﬂs F’Gch a!g?olu%ne polar

lprasi yebygnts saeh 3sdAME, DMIQ DM aag thedlike s9 \@aﬁm as

descri bed above or by any other suitable nethod

[WyRiedls 8 F YorHFi Q&%mn%@e&%o@clﬁhﬂ’\ﬁm@n al ter nat ive

route towards conpounds oOf Tornula rISI
nbicH RIS CORRPHRASFoiaTES Fﬁ*éulfs‘éﬁdl @fb?gy@!%%%%caﬂf)@ ie.Lis

IGH hogbmmﬂfcbrmuuahlelsrmwmmcmmker4 10 i.e. the P1
fragment is introduced before the hydrazine noiety. OH

1. UGHO I OO ON~24 H2 NA HO 0 OO O 15a
15b 15c¢ 8' HOQane 5&% . esterm
hyg i s015e R5\ 30 DI PEA 0 0
15f @.qui nazoHofe der i ve—&ec»s anfo~

c-unsaturjated 5 to 8 nmenbered alkyl chain; A 1s a
pr ot ec’mé) carboxylic aci d4b substituted am de. Rechertd
15

_u

OH

Li OH RS
I
/N '
Rx N_ _A
HATU 0 o
DIPEA =

14e 14f

Rx is an w-unsaturated 5-8 membered alkyl chain;
A'is a protected carboxylic acid, substituted amide.

Scheme 14

The saturated cycloalkyl scaffold (14b) can be prepared, for example, from 3,4-bis-
(methoxycarbonyl)cyclopentanone (14a), described by Rosenquist et al. in Acta Chem.
Scand. 46 (1992) 1127-1129 by reduction of the keto group with a reduction agent like
sodium borohydride in a solvent like methanol followed by hydrolysis of the esters and
finally ring closure in acetic anhydride in the presence of pyridine. The provided
bicyclic acid (14b) can then be coupled to the amine function of the desired hydrazine
derivative (14¢) using conventional peptide coupling conditions like with HATU and
diisopropyl amine in a solvent like dimethyl formamide to give (14d). Lactone opening
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15 Protection of the acid group of (15a) for exanple
as the tert-butyl ester by treatnment with di-tert-

whodogloi@erar bonate in the presence of a base | PEREEP2006/064822

di met hyl am nopyri dine and 4sriethylamne in a sol vent
i ke dichl oronmet hane provides ester (15b). Lactone
opening wusing for exanple lithium hydroxi de and

i hE4ek) matht for exapiple ithadm hAydoxtdaipravidey the acid (14e) Sdjchas

SEOERAARY o L8 RORIE {Andhn i S60n) H1¥1 bRRAEHIE I Bifboursor
o @ drsiregrRjulsageend €k4), upiag capwntiond pepiideccoyplingeangditions.
Fhtré MR tiSE bEhE RELREHY SYAhE EABBCYRYK HIh&LEd foRhed Rt example by a

Ler tt)o acj. di C,ﬁondltl ons | |?I;§l trifl u]?ro%cetl c, acid
i\a’és“PP wre3giien Vith the apprppeigie Aleghof psdesgribadabayg.or by any other
chitablé thethad drévicvaly geschilbsdol i ng of the hydrazi ne noiety
(15e) using the peptide coupling conditions as

O P S BB S5 S BRI S S omprsne

saisedted P2 schffRl wheat tlad shilddgfhlocksare intredpsedin thaet ieoerseaf order,

I BE P helten! Riffi0diepa lfedfie AR AR ) U8 07,
O O 16a 16b 16¢c Schene 16 5 A brom nation-el em nation

reacti gn of 3, 4-bi s(nmethoxyc rbonyl1)f%lgl opent anone

(1 descri be y I et al.- Org. Chgm N

bor ot#@ri de provides the'?hsat urat §5L hydroxy conpound
(15b). Sel ective ester hydrolysis usin or 10 exanpl &5d
l'ithium hydroxide in a solvent |ike a m xture of

di oxane and water provides hydroxy substdtuted
nonoest er deri vativeﬂ (15c). A P2 scaffoPd wherein Rq

i 9. qtnhdinet han hydisogemx such as a neth can be

prlegsier Bdroligs  shown 1% schene 17. Rg R Rg- 0 OH OH
Br ORq P 17a 17b 17¢ OG0 0 0_>N N.__A’

HATU
DIPEA o] o
15f =

Q is a quinazoline derivative;
Rx is an w-unsaturated 5 to 8 membered alkyl chain;
A' is a protected carboxylic acid, substituted amide.

36 1277-3985 ¥l | r exlygti om of Df ket o
HOunctional Pty with a r 8ducti on agent IZE sodi u 0 0

Scheme 15

Protection of the acid group of (15a) for example as the tert-butyl ester by treatment
with di-tert- butyl dicarbonate in the presence of a base like dimethylaminopyridine and
triethylamine in a solvent like dichloromethane provides ester (15b). Lactone opening
using for example lithium hydroxide and subsequent coupling of a P1 building block
(15c¢) as described in scheme 12 or directly by the amine group of the P1 fragment
provides (15d). Introduction of the R3-group as described above followed by removal
of the acid protecting group by subjection of the ester to acidic conditions like
trifluoroacetic acid and triethylsilane in a solvent like methylene chloride and finally
coupling of the hydrazine moiety (15¢) using the peptide coupling conditions as
described above provides the hydrazide derivative (15f).

Al
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OH 17f 17d 17e OOH R Rg Rg OO0- OOA0 00 0 0 ~
00 15 17g 17h 17i Schene 17 Oxidation of comrercially
wa@yarlabre 3- et hyl - 3-buten-1-o0l (17a) by the PSPEPI00&064822
oxi dation agent |ike pyridi4mi um chl orochromate
followed by treatnent with acetyl WO 2007/014927
PCT/ EP2006/ 064822 47 chl oride, brom ne and net hano
pxrowisdmsatehB? scalffobdrusefid tfer thé prppratidh ef edrhpowbdsl offrmnla I can be
t with the enolate (17e),
%%ﬁ%é%@%qy%gﬁgﬁgﬁﬁﬁgﬁﬁyﬁ?reatnent of the
correspgnding tert-butyl esphgr with a base such gg
['ithium|diisopropyl am de i solvent |ike
ofuran, to give t al Kyl at ed conpoun 7f).
2 cmbge—NTRMrgéb OH
di ngffconmmercially ayail abf e
acidO (17 with di-tert-utylOdicarbonate inOthe O
presenqg, of a base |ike di ngphyl am no- pyridi ne.qge
Cyclisation of (17f) by an olefin netathesis reaction
geEforEEd as described above provides cycl opentene
ve (17g). Stereosel ective epoxidation of (179)
can be carried out using the Jacobsen asynmetric

P BontAdtiodreleminaa6n teactiot 6f B4 bis@ethBxRAfbonGHcyclofdhtanone (15a)

Fi nal |. ddi t.i o f. ase, i
s Sescribea 8o Polkyrd of in § Ofnhem: S 78] 12771285 ftlowed by
atduestioh of théikpto fapdtiomahtyl with & eediiotudy] agebvlike sodiuno bprohydiide

i b | vii o
e HE BRG] QmBUBIR 9D KIGAN U ygotss usig o
GAMbPle lithinwrhydraxidedias solvent ke mid ofglicxane ped water provides
GYERRY REbstihed PRnsdst?ddRchiRNgl 59. scaffol ds can then be
uSed, "as descri bed above, to conplete the synthesis
of conpounds of fornula 1. An exanple is shown in
e 2 sEafibdd whighdinRq (3-bthdd than hydiioghBPsuth akRg mdthyD ¢ be prepared as
,69AO—|I}—1|ATU1170 ANA Ph PONA 30 ODPAOODAD

Qym 1n scheme .

/ / V4
R R (0] Rq O
S o W L &
OH OH Br o—
17a 17b 17¢c
O O
OH o]
17f
17d 17e
o OH
Rq Rq Rq
_— (o= —Q —= 0= —0 (o= —Q
0 00 o
L0 2 / %
17g 17h 17i
Scheme 17

Oxidation of commercially available 3-methyl-3-buten-1-o0l (17a) by the use of an
oxidation agent like pyridinium chlorochromate followed by treatment with acetyl
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18a 18c 18d HO QR5 Rx RLi A OH 18e RSN g 30 ~ AN
HATU Rx O DIPEA O 18f Qis a quinazoline

waleso7eatoeve; Rx is an wunsaturated 5 to 8 nmenber/Ep2006/064822
al kyl chain; A is a protdtted carboxylic acid,
substituted am de. Schene 18 20 The am no group of a
P 1-building block or a suitable precursor thereof
(chBhide,daromire andongthaw] pwvides theci-thraho edter (@ Yo)l Theaffended ester

a

gg’{]da Y:?llﬁ gh\r%g bé 3@%2&%‘&[‘9@ %Lﬁﬁ%arl ‘?et:? %ﬁi&/e %ipé)faﬂxglef by treatment of

as usin resence o
tiagseorrespending @5M>¢stelpw€hwbam frsh a@ahthlm diisgpaopyl amide in a

fs@iv’eﬁ’t\’lﬁé t@lyaﬂ JrREH b f% B(?%Pégiéégﬁiﬁ%)ggg gﬂfﬂ "I Rerf-Bhityl ester

npl e 07/01
'?GQ GRDBS K’@Bﬁfﬁﬁ ?’D’ dfeatment 8@@‘6 CPBEWosY8% 80@8135?1331 geilable acid
(1”&1))w1t}i-&ictmlby1w1 glicatbonbre ifi eeepredence ofesbase like dimethylamino-

BOPREC R AT 2Ry it A RS Rt RERE of pescribed
taheveRiropides cyplapenttes deyGitiop éh@r&emosﬂlmtwe epoxadativolnd dk7g) can
(b%%fn)neﬁ%‘ﬁ?{igh ﬂletJQﬁ%Sé}?néafg}nrﬁ Flé‘ﬂ)&gdeaggﬁ method Lto furnish the

t
SBRG HTE).Jinal o additiemet hes dike JIHN 61 hyiaiigesdo-f4s 3 @lnon-S-
Qh adaﬂfe&aw&sl A 7neoptibiilly (tllﬁﬁdlfg%é’l%ﬂdchﬂ'gcbl bundTélel) can be
azal i ne clic scaffo
séﬂwaars&r Bl S R R A Y i Baaium on
&hl’b@h ediieisproeides the@orradpoading ]sﬁ)l:ufawdmjmpnmnd.f t he
macrocycle. A typical route to macrocyclic urea

conpounds is shown in Schenme 19. 0°'0 00 0 O R5-N, rN
NheaffiRrdidyclic atfolls gartthen pe msed, as described above, to complete the

synthesis of compounds of formula 1. An example is shown in scheme 18.

18b =
Q OH
HATU Ph P '
DIPA DIAD
—

8a 18d

ZT

R5” “Rx
LIOH 18e N

H
—_— - / N
HATU Rx
DIPEA © o §
—

is a quinazoline derivative;

Rx is an w-unsaturated 5 to 8 membered alkyl chain;

Al

20

is a protected carboxylic acid, substituted amide.

Scheme 18

The amino group of a P1-building block or a suitable precursor thereof (18b) can be
coupled to the acid of the cyclopentene derivative (18a) using standard amide coupling
conditions such as using HATU in the presence of a base like diisopropyl phenylamine
or the like, followed by introduction of the quinazoline group for example by
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19a 19b Qis a quinazoline derivative or a hydroxy
protecting group n = 1,2, 30r4 Schene 19 15 Conpound

w@ i@api1peepar ed as descri bed above by using viPgI/EP2006/064822

cycl opropyl glycine ethyl 48ster as P1 noiety can be
tansformed into a macrocyclic conpound (19b) by

perform ng an olefin netathesis reaction. A Ru-based
ditsungbu conditiiona as tlibseribedabioyp do praridel(y 8d) Hydrolyss of the remaining

? ﬁ@é\%&%}? %&r@%g&i@nﬁg E'des}red?mlgsgﬂﬁﬁgd%‘fne (]l§§) (}_ptlonally

Aollovaihhyt magipulgtions of the qu@yml eAcy¢lppenjene mptan@g;qaﬁmpounds
gh%}) aé'c%;dlné@og ral {&Hl@P and Huang et al., J. Am

em Soc. (1999), 2674-2678 can be used to
ef fect the, rret at hesis reaction. It wll also be
C]E&L)Ehat catal ysts contai ning other transition

ek dhfersoye eﬁrﬁn@l@é‘ccﬁﬁ)dﬁ%&ﬂofﬁé ifvwehtiox ﬁ&ﬁslbary formed by an

t onal [y .the | e IS sta
%fﬁjwdaatﬁ%% FF%%GB%“%—YF sk o QS D PHOG evelic P2
atdftold Icalgbé in¢roduder] dymy i thegprevibusly tiesdribadt steategdiestefore or after
%‘r Yf% él'é}gc crocyclisation described in Schene

can Be ap}gﬁ'ed to conmpounds conprising a
sat ur at ed or unsat urated carbocyclic P2 scaffold as
x yppdal faugdtoi macsedyehe urea Comp@uRB 07 1®iv0ia Scheme 19.
PCT/ EP2006/ 064822 49 OQHOH HONpig+ RR'N Rz O
p 20a 20b Q@ p.Q RS~, ARZ OONNR5,, N®R NO O
p OOJn/ n 20c 20d Qs a quinazoline ¢gerivative
or a hydro rotectlng gr oup;

R5—N N N
7Y
0] o y

o

R5—N N N \U\ ~
N

n | E

x

19a 19b

Q is a quinazoline derivative or a hydroxy protecting group
n=1,230r4

Scheme 19

Compound (19a) prepared as described above by using vinyl cyclopropyl glycine ethyl
aster as P1 moiety can be tansformed into a macrocyclic compound (19b) by
performing an olefin metathesis reaction. A Ru-based catalyst such as the one reported
by Miller, S.J., Blackwell, H.E.; Grubbs, R.H. J. Am. Chem. Soc. 118, (1996), 9606-
9614, Kingsbury, J. S., Harrity, J. P. A., Bonitatebus, P. J., Hoveyda, A. H., J. Am.
Chem. Soc. 121, (1999), 791-799 and Huang et al., J. Am. Chem. Soc. 121, (1999),
2674-2678 can be used to effect the metathesis reaction. It will also be recognized that
catalysts containing other transition metals such as Mo can be used for this reaction.
Optionally the double bond is reduced using standard hydrogenation methods well
known in the art thus affording the correspondning saturated macrocclic derivative.

The macrocyclisation described in Scheme 19 can also be applied to compounds
comprising a saturated or unsaturated carbocyclic P2 scaffold as exemplified in scheme
20.
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ni sl, 2, 3or4 Schenme 20 Coupling of the hydrazine
derivative (20b) to a P2-P 1 building block (21 a),

w@e@parsd7 as 5 desired in schene 13 or 14, USPEDEP2006/064822

standard peptide coupling @®dnditions such as with
HATU in the presence of a suitable base for instance
diisoprop(ﬁanine provides internediate (20c). Ring
closure of”(20c) by an olefin metathesis reaction as
described in schene 18 gives the macrocyclic conpound
Wh n mnternedlates |n tlye above descri bed

5§ cant ctlo al LI se are
SU|taonRprot te@ wher e prop ate and subsequentty
deproF%cte&>by thods recogni zed by persons skilled
in the aft. FeF an extensive description see for
exanpl e 2%?odanzky or Greene cited &BBve. 15 Synt hesi s
of the P3 bU|Id|ng bl ocks The P3 buil di ng blocks can
be generate £&ccording to nethodol ogi es knowﬁ to the
skilled in the art. One of these nethodol ogiles is

showg in S 28 Bel ow and enpl oys nonog
g\Nsu S '\t]ri | uoroacet am de opsa Bog ~
am ne. R>R H 2LGR-A

is t-butoxy, trifluo
and n ar efined in the present inventien, ~and LG
is a |l eavi group, such as a hal ogen. 5 The

nonoacyl ated am 2@s (18a) are treated with a stadeng
base such as sodi um hydride and are subsequently

r eact @ds WWH@Z%I'nﬁ derbyatyeGaR Rydigy P{PBHN9 §BUF or m t he

corr e38dn#i3f4 protected anine (28c). Deprotection of
(28c) affords building block P3 or (28d).

Beheme 28t i on Wil | depend on the functional group R
thus if Ris t-butoxy, deprotection 10 of the

R SE e i %5 BERVAERE TS0 b RIS Bepared as
Alesieadrintscheatey] 3 ovhledn using stahdard ipnmcbrweplmg ddndisioms such as with
rFFA'PM'm t}{eeﬂ}QéégLe & a LiEbB bg_&é)fbﬁ’ g%: ﬁan@g ﬁgﬁk@gﬁlﬁngﬁﬁcﬁs

rum h ydr oxi

y@ﬁn@ﬁd&tﬁ €40chdRing elopwre ob (X)sh by Ay Okﬁpsnmﬁhﬁsas regetiimosidescribed

@n scheme 18 gives the macrocyclic compound (20d).

When intermediates in the above described schemes contain a functional group(s),
these are suitably protected where apropriate and subsequently deprotected by methods
recognized by persons skilled in the art. For an extensive description see for example
Bodanzky or Greene cited above.

Synthesis of the P3 building blocks

The P3 building blocks can be generated according to methodologies known to the
skilled in the art. One of these methodologies is shown in Scheme 28 below and
employs monoacylated amines, such as trifluoroacetamide or a Boc-protected amine.

0
)J\ 1. base )j\
R -
o N 27 R NTONF alatd
(283) (28b) és (280) és 289)



10

15

20

25

30

1. base NH H2ZN 2. X (29b) (29c) (29a) O 15 wherein
X is halogen, nis as defined in the present invention

weedenet920 A Gabriel synthesis of primary PCT/EP2006/064822

C3_6al kenyl am nes, which c&m be carried out by the
treatment of a phthalimde (29a) with a base, such as
pot assi um hydroxi de, and a 20 hal oC3_6al kenyl (29b),
fSeh¢roe@8 by the hydrolysis of the i nter nedi ate N al kyl
imde to generate a primary C3_6al kenyl am ne (29c).

r rlat £3 UI|dI bIo
3345 R Eoylolfy AABRARRRITR | Puditirers B0t o el ipyention
land d.Cails adgpling group,sackeaha hadgdmor mat i on of t he
macrocycl e Formation of the macrocycle can be carried
out via an olefin netathesis reaction in the presence

dhe anangpeyiped amines (1 &a) prg teatedswitha ssong base syrd aRgodinghydride
Gad ateysubsdqaely Ractbd withlal Ha®iG, 6§kén 1( ﬁt?%%ﬁd the beEeéiondm

SEOtROIR pine.286). Dgbrotegfion pf @gﬂﬁjﬂl%ds e el P Lt

Pepdotectidnwelldizpendl onHthe fulnctidnal gringnR, thaoif R it 2-butdx9&Protection

¢ ?ébeg(}%%e%bglgﬁ%%%sf o egred&rglﬂﬁ% e ac%o 9%%@’”}%%3“ acidic

drentepste. 2. Mifluarpadstie agidt Alernativedatvehopdt & fotinktanes tyifuoro-
%Qe%y‘l%ﬁl%%zl Gé kR &Qﬁisg 1sh§11w1th a base, €. (% sodlum hydrox1de
Bi s(tricycl ohexyl phosphi ne) -3- phenyl -1 H i’ nden den

e rutheniumchloride (Neolyst M(r)) or

Bichérhé D9 yﬁérg@ﬁiey lyetrfortier Retiddoepicbirdiigod PBbhdiggBlockt h
enium (1V) chloride can be used for |arge-scale
production. Al so otheP catal ysts containing other
transition als sych as Mo can be used for this

reaction. 5 etat\iesilshageeact i ons may copduct ed
in a suitabl}e ent m&uch as, for xamNMs

e.g. THF, di g Mocarbo@sc) e.g.

di chor onet hane’” CHC1Y - §°®hl or oet hane and the

li ke, hydrocarbof® &g. toI uene. In a preferred
enbodi nent, the netathesis reaction is conducted in
tol uene. These metX ipRbeamds 3 Giwdntheotedinantionncr eased
t enper atures under nitrogen atnosphere. Optionally the
deh&he2dond i s reduced by standard hydrogenation

nmet hods well known in the art, e.g. with hydrogen in

fzﬁh_&agrrie Ss%‘t?lgsiso of ;?nrﬂé’r?lc% 6alﬁteg)llargﬁllte:g |\>>J/118'1<t:h ga%%e carrledd out I:by the
treatment of a phthalimide (29a) with a base, such as potassium hydroxide, and a
haloCs ¢alkenyl (29b), followed by the hydrolysis of the intermediate N-alkyl imide to
generate a primary Cs.salkenylamine (29c).

Coupling of the appropriate P3 building block to the P2-P1 moiety will be
accomplished by forming an amide bond as explained herein.

Formation of the macrocycle

Formation of the macrocycle can be carried out via an olefin metathesis reaction in the
presence of a suitable metal catalyst such as e.g. the Ru-based catalyst reported by
Miller, S.J., Blackwell, H.E.; Grubbs, R.H. J. Am. Chem. Soc. 118, (1996), 9606-9614,
Kingsbury, J. S., Harrity, J. P. A., Bonitatebus, P. J., Hoveyda, A. H., J. Am. Chem.
Soc. 121, (1999), 791-799 and Huang et al., J. Am. Chem. Soc. 121, (1999), 2674-
2678, for example a Hoveyda-Grubbs catalyst. Air-stable ruthenium catalysts such as
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15 A nunber of specific synthesis routes to prepare

the conpounds of formula (1) or particul ar subgroups
wobtoconmpounds of formula (1) are outlined in ther/EP2006/064822

followi ng schenmes in sonewhat nore detail. In schenes

30-33. R5 OH H2ZNSOOOEt 0 BO OH RS NAOHO OC

Nnl RS D RNR i0O\Vl HR6 I / iN R N,O~N

R s(@icyslobOGRhosphiRe)-Bpberyl-DH-indef-N- NideCkithenfim chlofidé(Neolyst

e
zan bpuseddor hugpssealepraiuctionoslsg gthgp catalgsts containing other transition

metals such as Mo can be used for this reaction.

The metathesis reactions may be conducted in a suitable solvent such as for example
ethers, e.g. THF, dioxane; halogenated hydrocarbons, e.g. dichoromethane, CHCl;,
1,2-dichloroethane and the like, hydrocarbons, e.g. toluene. In a preferred
embodiment, the metathesis reaction is conducted in toluene. These reactions are
conducted at increased temperatures under nitrogen atmosphere.

Optionally the double bond is reduced by standard hydrogenation methods well known
in the art, e.g. with hydrogen in the presence of a noble metal catalyst such as Pd or Pt.

A number of specific synthesis routes to prepare the compounds of formula (I) or
particular subgroups of compounds of formula (I) are outlined in the following schemes
in somewhat more detail. In schemes 30-33.

OH  HN._.COOEt

RY =
o N h RS A
"B ﬁ(o , N o 7
o A o oZ ¢ N
I
RS

H Z XY - .
o

0
D
RG
1]
OH R6 _N
5
IT -0 N\JN—RQ o
N N .. COOEt P 5
) X i
o 0 /., F O N N. .COOEt ___
c 7 7, \g T A
G 7
RS .
0 N. R® R 0 R
- Y .0 Na R _0O N Re
=N N =
Z ~ZN
9 — 0 —

Scheme 30



Compounds of the present invention can be synthesi zed,
as shown in Schene 30, from conpounds of Fornmula A B
w@nah78149The | actone A is coupled with an PCT/EP2006/064822

C3_6al kenyl am ne of structsare B, in the presence of

pepti de coupling agent, such as HATU or EDCI/HOAt in

presence of a base, such as DI PEA to forma conpound

(ﬁonﬁmmrdd aof the prdSenThm'esubls eqpulsrsynthesized) @s slpeyn mgSchaoie 30, from
H@l)ﬁrﬁ%o‘g’FggrP@ b %}RJ)FZT &Wh&%ﬁ%ﬂ&k ARG 5 Cé%atlkeélglamlne

ester In ence 0
@cﬁ aimlthg Bdethe, prga@aeﬁ (afspemdvqnphngwmt@u@h ﬂ!hHﬁrTEé@h ce
HDE/NOAL in Hresdhca sl Qb&’déAsucﬁfaE ‘PJIP'EAatoCi%H’ﬁ %l&iﬁh 8find of Formula C.

E
3 &E’Fﬁﬁ%ﬂ?‘ﬂ’é I%FOHP%E%F?& 8%1} eg%&)l }[ &?ﬂ ?'?VB@)CYCIOPrOPane'
lcefbokylivnacid byl &t it th&g)lrébeﬂd:e&fﬂpeﬁ:ldéiébdphng gt tﬁl.lelfﬂ a$ HATU or
ure usi ng.an ol e sis cata
ORI Sl e Bath flehida BIPER, 107 s S BB Pormula £

IEi(mequndﬁyElcam bsyoupled to an quinazoline of Formula F using a Mitsunobu type

RERHER! TEAHEAbI ) B B LREhE 0 Hukd Mg an oefin

i
10 mﬁs@beﬁlma;algswsh% theyilqieydarCTubsicatahistsuenBisitriswclabgyyl-
$h6$PhaHe) EhdnRBIO éth%ﬁé]}})theﬂnﬂn (A BEH6HAERY, B@J(ﬁlcwbm@u

ch as)]3tr RZJ’ di ¢ oﬂ%ﬁ%‘,&g{sﬁe%mﬁ; aﬁo @ﬁ:o}yghMl ®), in

laa abpmpnhty sebbeim;utllnas t,0+dictigroethiamg dahiodomethite droimecha to form

5ogRaRuRS LEr o AR ok B BSUENRR W b plfl o
15 Forailadn®he aplqb p’éfmmubt Io§ caupjedsmth&:ﬁoaNHﬂ, igpresence of peptide

Q:bfi‘ﬁllﬂ'%' é‘g¥ﬁ1l 9[(:5 aﬁ(ﬁiﬂ?qﬁﬁA@ aﬁﬁlem &)%Eﬂcecﬁf a@@eDchﬁ as 1,8-

r oV npound_of For nul . NRO 0
g abicyeieySré Olenec: TeeraIPBY) o5 @\@lﬁocprpwdma Lcempemai 0@ qrmula J.
OH -NNHNKOOMGO OHOGO N~ O N O s RE Rs

Rs ~Ol NRO "O 4~~ Ol NRO ~ORe NRO i .N@ms .N O
000O0OO0OKRO R5. NEB%pN ~Po N%I_N N o N
OH /o Nﬁt ~-N O ~N Rg /qN_R
s N R HN 1 5 =
L c © ZB”‘?N ° ° P\H h
5N o ) B
o Ko O SN N ’ HN
OM »~OH o PN q ?L
N 0 o L o ™
““““ o [,
! \
6 RS R R
o) N o) o]
- SRe -© S SR 7 \nN_Re
0
o o)
p&N\ﬁN 9y O_— RS >N - R\ >—N
(#\\0/ N M N (%n o ,NH (n (0]
\ 0
P — r\ ﬁ//o \%’///O %/O
\ o) OH
7 R d\RG

20
Scheme 31



P~\~0 \ ONNONHNQNH(nONH ","0O0f 0QO
ROHSHNs O\R6 20 Schene 31 WO 2007/014927
wEOn/aPRO0D6/ 064822 53 I n Schenme 31, a conmpouneCDEP2006/064822
Formula Kis reacted with &chl orooqui nazoline L in
presence of a base, such as NaH or tBuOK, to forma
conpound of Fornmula M The resulting acid M can be
tIn Sehak 3, talvotnpoand obfertula/Kny kdacted vdfir ogdoeoquibarojine E. in
g)%sgncee&f@q@séﬁﬁ aIII BF}%K%W&@ é&é‘)ﬁ %@ tN’leThe

resence o COUp I Ng agent Suc

E@@itm@md Mw@am h¢ tedevigel wéamleiwbas(@lnyngql\omgp@p%hoxyﬂls acid
eﬁeIPcFrQIi'éJ &Srresﬁf)nd: R 154y18telNn tﬁ@}%eﬁﬁ@é’ QFﬁe‘f)hH@ Emﬁflmg Rgent, such

3 %Mr@é EPHWL‘S@ K \%rj%%n%ﬁp mlsgf}wcﬁﬁ’%/so givig agroduct

3)@' IFeatiila NJ Tihe dsprorictipn eNthe Bob nagictgretite @ntpouté of Rermula N can
the urea of

f F 0...Sub |
ESRUPR B SRl B it PR RITA, sy s Shetnyen
leblomdk: g0 providetthefrearamine\of Ehnpmeigérmbsequcntan teQurea of Formula P
S PR hrp BRSPS Gy R sl oo
10 gnwivalentofhesgenp.eand s amineef FimulaB, g nsesgnee ofs bage.aHch as

(Naﬁ(t(ﬂg Tﬂ@&@hhﬁ@(ﬁoléﬁﬁ Plcnfi be sebififited o flﬂgclosure using an olefin
daGr bbs cat al S ofr (tricycloh
s b bS TR SeR e O s o drioyslohexyl-
(jlho:tﬁhmel) [(ﬂphenﬁlt]sl()) med»démﬂlg?ﬁlﬁhmm (IV) dichloride, Bis(tricyclohexyl-
OGRS SN AN ad T J@&@a&ﬁeﬂg&ﬁ A HASHAR M) in
15 @ulappwprlstacshlvast S11c12a9d1 2tdichlereethame dlcdiimhmgﬂl@nmomhlen@ to form

S RIS SRR M 0l o

fw&naleulﬁ acigrafiformyte Rois covpled withik ﬁopﬁgmmn@semq@ of peptlde
HaCpenf suBRkICTH orEDRC] 4 18 Pedsbncesdfalbass sichlas 0[8-diaza-

o C&a@?@l%{éﬁ? CeeI0B 8 he BpRRES 3?0%%%3@? P 5f farmpia .

20 conpound of Fornmula S. 20 An alternative net hod for

tArealymitive Sheshodf fof thiepenithesiobf fompouind oQFosnila Q isv@tlined in the
tshﬁ ngg 32 below N~ ONOHHZNOHOs ~H"B O
\Seheme32 below.

o)
OH HN&LO& OH 0 o 3:1 =
“““ H B
y N SN — 0, — N —_—
O§ OH }»O ) H LL O/ H O H CL)
M Loy @ ] @
) : )
R6
ON 0]
O,N 2 oH - Y _Re
o -0 _N
7 N -0 S Re
o 9 RiNﬁN _N 0
o o NH L ¢ o,
N_ /S —= — = s N
RS\N\\ﬁI\Q 5 R5\Nﬁ (n <(</0 RS
P o o s v R V”O
/ Y !



NONHNOONOHOONI1I-0 ~ONJ~ ON(1l) ~,~(2) 0O

(3) """ 0 R6 NRs OzZN_. N OH Oli. N OR6 ~~ "o NCR N
WE207/0Q9% N- b NCL O L50W N-( ONHDS5 ~PCT/RP20bb/064822

NONONH ON,0ONOOOS® T~ 0 W~ QW

2007/ 014927 PCT/ EP2006/ 064822 54 Schene 32

Accordi ngly, the Boc-hydroxyproline is treated with

Bcheme 8®) - 2- (vi nyl ) cycl opropane- carboxylic acid ethyl

ester in the presence of peptide coupling agent, such

as HATU or 5 EDCUHOAt and in presence of a base, such

diroprdimpdy, the Bge-hgdionpprelineis treated vafhot -€amingh2 ¢ vinyheyclopropane-

fca@Rx i cdé&mh%géswwn Welplesdndl M&Eﬁa@ 1i6 8 h&dnt d8ch as HATU or

f e renov of th rovi.des the
5 aﬁﬁ#@y@% ANl Eif&éﬁ?ﬁa 3 basey such s DIRR Arigrgin e ostgntt) dotection
[f ﬁ[baﬂr@dlydirdymrgfoﬁp with - hftﬁibmmiyl uhlbﬁdqaﬂﬂisgrem by tlw reidval of the

gﬂ)g:?\éﬁ\ln es tpe § gh og_ge(gg (%1%% guf\ﬁ: nu%ﬁ?(féf Fo [!ll’m’l' ﬁaane prepared
dioah 6%) by Treatment avith(hosgene { ared eruivalenyoihosgane, ansli angnzine of
qilo?r& gfegéﬁ:b%f GRh&, ¥idh asNEC @S Thi ?esmﬂlﬁmeﬁn T can be

10 Bu@ptﬁeﬂé?@ngﬁg)ﬁ%em@g@ml@{ meiateyis caplyptironas dhetlpyayda-
CHIbBS catdlyéts, @k Bbsl(@kyashex§1 obpHife) ApRHg IHl @ﬁa Eh@]@}th&num

|
R o (F’fsqsrlcvﬂoa%‘ﬂxgwﬁﬂw)%e-eﬁ@@ Jhribtet iw'illggnerutﬁemum
].:(I\Z} dickbtide @&tohyand]1®) i arhappraprizidsnieeno suchak Ughdichlotoethane,
éig%l:faggrggﬁlggg glnglu%ge t8 ?&LQ&OL% (Wgadco uIQ %, ]v;l}]%h can be
15 wigprotsciadeby usmggam/le'dtmde smhra@slphmm lwbgir@tld@ o Bive fthe
c@fr@éﬂoﬁdﬂ{g al BhE RS NAR Wi Inirfgudién SFiHARY ik 0 iR cd®e realized

real1zed
starting from the compound of Formula V and a chloroisoquinoline L, in presence of a

base, such as NaH or tBuOK to provide a compound of Formula Q.

20  An alternative method for the synthesis of compound of Formula Q is outlined in the

Scheme 33 below.
"L M. O
OH 0
E N S
o) B —
\\/N N ? (2 RS ﬁN H o
0
s L o } ‘D o ,, o NI~
(1) ““““ (5) / wool,
\
RS RS

Scheme 33
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starting fromthe conmpound of Formula V and a
chl oroi soquinoline L, in presence of a base, such as

wadd701492BuCK t o provi de a conpound of For nul aPQ/ERD0A064822

alternative nethod for thessynthesis of conmpound of
Formula Qis outlined in the Scheme 33 bel ow. 02N 02N
02N 00O OHOO~sIOHBOO-NONHNRS -NOHO
Q\ddordingly the pidline-dérivative (1) ilpra@ediéd-with p@itkbdnitric acid followed

R 5o R P R Y e Ry g W
Ran ke preparest from (5) by treppment guith phesgene, @an\wanivelgny ofinhosgene,

Fﬁ@’aﬁ@%@%%ﬁﬁ B, 3R pRASEREUraBaYe, shidheasNAECOE The compound of
erlva i?l |spoected Wit 5((‘:[{ntr benzmc aci d

SFIPB% |USEE anily ia5 dithipchydrgxide, to
(g5~)e th&ubsepordihg ylcolﬁchQ)f FoaaulafX. Emi'dﬂllicﬁoﬂ/%f thair2 bﬁ)qumolme can

B SRR B ol rssb OB B bt X BRI R9Bf o RoaPoting ¥
pusmg erdigsuwioba r@a@m, te puivides ¢daio08d of Fernudanyo Ihd reshltig
ﬁ\éﬁ &g @ulg}ﬁ g% HII% Gfogﬁe l?ﬂém# '?)geh f Cgﬁéﬁfeﬁé( b&gllyst such as

suc r oxi orrespon

ium

éhQ:Hﬁ‘énydé'fGTPbl?Srﬁ?F%)’sf(or Th‘?tlﬂfédlé}@lnl apRropriatersglvept such as

1S didhIded e CdibhloREndiBdleiof esludicdfol folifl afcofiPolimtBof Formula Q.
corrpound of Formula X and a hydr oxyi soqui nol i ne F,

using_a M tsunobu reaction provi de a conpound of
#amﬁﬂbave(schmés Fé3d I(PIPIMbR “Eﬂs%‘?l}dﬁ twth@a%essétrﬁ Bnfqriesponds to
11Q R* eigrespeifld i@ RUFR gncan‘"’ob&fds oo hadiRs'! qa”to@kmqtonds to R'

SHERe 38 d00b e ey 88 CLURRS ER Rl NS dast S liE D) bl any

aif thiel smbgroep$theseofir t ol uene, to forma conpound of
Formula Q

The reactions of the schemes above may be conducted in a suitable solvent in the
presence of a base such as an alkali metal carbonate or hydroxide, e.g. sodium,
potassium or cesium carbonate; or an organic base such as a trialkylamine, e.g.
triethylamine. Suitable solvents for this reaction are for example ethers, e.g. THF,
dioxane; halogenated hydrocarbons, e.g. dichoromethane, CHCl;, toluene, polar aprotic
solvents such as DMF, DMSO, DMA and the like.

Compounds of formula (I) may be converted into each other following art-known
functional group transformation reactions, comprising those described hereinafter.

A number of the intermediates used to prepare the compounds of formula (I) are known
compounds or are analogs of known compounds, which can be prepared following
modifications of art-known methodologies readily accessible to the skilled person. A

number of preparations of intermediates are given hereafter in somewhat more detail.

The compounds of formula (I) may be converted to the corresponding N-oxide forms
following art-known procedures for converting a trivalent nitrogen into its N-oxide
form. Said N-oxidation reaction may generally be carried out by reacting the starting
material of formula (I) with an appropriate organic or inorganic peroxide. Appropriate
inorganic peroxides comprise, for example, hydrogen peroxide, alkali metal or earth
alkaline metal peroxides, e.g. sodium peroxide, potassium peroxide; appropriate
organic peroxides may comprise peroxy acids such as, for example, benzenecarbo-
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In the above schenes 28-33 (only) R3 corresponds to
the present R5, X corresponds to L, Rd4a corresponds

WO 000R9149R4b and e' correspond to R6 and R11, RBCT/EP2006/064822

corresponds to RL 15 and R6 corresponds to R2, as

defi ned above for the conmpounds of fornmula (1) or of

any of the subgroups thereof. The reactions of the
yetuxoesacabontalnspstiteddrednakeatboperaxduadidd.g 3sdilorebénzene-

chbtoE%rgxgiE:%?ﬁhéﬁ})g%ﬂgéngﬁ:sa%uﬁugg ﬁo@&c%‘ﬁ ag%hﬁ}droa)eromdes

€S tarrpatal hishatberoxige. §wteﬁ>41egmimmmgefog %mdg vgater, lower

ta!doﬁbisyé gretmol SnDthe ke Qthi/dcafBoﬁﬁ e SiblheH RetofdsY €B! Bbutanone,
foi%thl ction are g{ exa hers

%‘gj’él?%]ts’ef‘dg I@lxtures ofgsuch solvents.

di choromst hane, CHC13, tol uene poI ar aprotic
Me/ﬁ&%ﬁclfeﬁﬁ&mms%c o f mMeompduﬁda &f fdkfila @Pmay be obtained
gglnﬁoun S nffJ]{‘a (1 rHau¥ @ converted into eatdb

s mmdientinn HRRRE L in DIAFGTEErSGT G be Separsicd by
tphgsied] emetladds csuc}r ssaetectins crystaltizaticn aigl dhinerastoghaphic itdvhdiques,

I%e eéoﬂﬁ'{e% firredt d %’iﬁgﬁ g]gqutgﬁ] ghﬂoﬁ%aﬁ{g?%‘ﬂg%ﬁﬁe%gd to

pare e conp ornul a re kKnown
conpounds or are anal ogs of known conpounds, which can
Héhepompeanmst of Godmoula (Y nBY bewtiainedas iraemiomixtntes lofi evamtiomers

APl t%géeﬁacr n%ﬁ%‘n#é{ néfofrr (mo%mh%?}t RGowirkd ﬁglon Qrocedures

erson. repar at i ons i neer medi ate
R p p
g’ﬁh@é@flemé@ eemppeunds af fsmpland), whighaare sufficiently asic or acidic may be

‘é@ﬂ%ﬁéﬂ‘i’ﬁto Qhe é&fe%ﬁlﬂlr( dlasﬁﬁ'}éoxﬁ@n& QUNRIheBy I’éacﬁ&?wnh a suitable

rreS ndi n oW n
SRl BsprdebRra b chaPisseotisne et Fge AT sbgeavently
isbparﬁie@,ﬁbﬂa(a&ﬁ)lé wmeleaawwbrl‘ﬁraanonhatcmfallizaaoﬁ aadthe®ylantiomers are

%nl%'ie% t}aé{reﬁglin ) €1t (zr a)l&d t73%(1h:«,1r1’cee§natt1|VQ %Mer Q?tsg}garétl

propria r'ga ¢ or
|enantg:amtnrn; fpenmﬁ the comypmdp of ﬁarmulal (hoinyelvesligud oktodwatography, in
?QHR&Ia? % ulfd%r ﬁﬁ%? Pifhl @f%ﬁ@ffalrs;i Phasd! §é}lr1n'pufEEt al

r earth ta eroxi d .Qg. sodiu

ﬁ@ﬁ@fh@@lcagb tsawrle ﬁ@rﬁﬁrra%f Heo eaé‘aw@ﬁ rﬁrom the corrgenending pure
@fbﬁ'@éhéiﬁﬁ:amii/soﬁ@f[@ Foraf dFehe ia@@stﬁﬂﬁﬁ ni$erial ) brovided that the
Eéacgg? 8%51?% %ng%gﬁﬁlng? é‘o g 13' altgsé%:ﬁj? ic st/er%g)lzsgr%gr 1%%%5811% , said
leempeuretmap bp eynohesized by istereasperifiSmetilods obpreparatien. These methods

SRARRESI i 5o ROREBLHII0S: At

0X0ace oXl
tert butyl hydro-peroxi de. Suitable solvents are, for
dn arfpitler asyct the proseat invehtoohminsernea gharetabeautchl @mipasition

e T o ot
leaﬂﬁ@m@r?ecowdrpﬁw @fsth@ Subgroups 95 ml@m@ds pfifesmula (I)
%& §§&M€H&&ﬁtl and o Iﬁﬁﬁﬁideﬁtlédl’lryrﬁ’écéiftaﬁl@@drﬁ&'motﬁgﬁﬁelﬁfcally

mu be obtained b l'i cat
sTecye Aot L biRARER B omorBb P Geridy Pro gl gt agsins,
hey stabihiys ol redoric Ivhdls mfembn,a@ds& peticule HOVY sitral lihfectidn, on
a ec hni
S LR AR SRR il ot dnat g et i
anventipe rdlatkseto a process of preparing a pharmaceutical composition as spec1ﬁed
herein, which comprises intimately mixing a pharmaceutically acceptable carrier with a
therapeutically effective amount of a compound of formula (I), as specified herein, or
of a compound of any of the subgroups of compounds of formula (I) as specified
herein.
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The conpounds of formula (1) nmay be obtai ned as
racem c m xtures of enantioners which can be

waee@anatoer from one anot her foll owi ng art-knowpnCT/EP2006/064822

resol ution procedures. Thé&7racem c conmpounds of

formula (1), which are sufficiently basic or acidic

may be 15 converted into the correspondi ng

di astereoneric salt forns by reaction with a suitable
dhiefefidre pthe dompamnle of theqiryseﬁhmmitldnaﬁ- @ny ﬁﬂigdoup thereof may be

q%rrﬁulégcﬁ,pr} g}ls spe a}ce nt'zcag?o%n? S s&at¥on purf))oseg t1§s
@ppopHate |cgmposmomsrthele meayehreagiteid @H@pmpamsons usvellyemployed for
SDAEBLEATLBN ARl s 36 0l G ARLINE EARGH 1
fIRVCRTIP R aelleffeptrﬁwm@@t Pf Sairarticlas fembgindp Aptionatly spaddition salt
Feinh bERLRAN cdrhlﬂbbk Chs Gy M&é Aprédidit id\Sdntiinéd ®MhfiMbte admixture with
onar ase mgi\ ure tereochem cal{%ql soner(gcf
POy ofTE Gote G (R M BHET SED ke orms
slbperﬂggmﬂﬂle dbriny of (reparaticn desirets fomfadmhrﬁsteqmno’plnesepharmaceutrcal
SPAPRLIATIE B B T 13im WG FRSHLAN, P
st minigiratiomeorallys r@@ém e@cutg@ﬂ0d81YCmipmmdltmylnmtlon For example,
Sy BfeB&ﬁﬁ%fh@ cBﬁflgééﬁ&%%B?ﬁ'dfoké‘geffSﬁﬂ%ﬂ? o@lfheﬁfsﬁﬁ%aﬁh&@uncal

These adyant ageousl’y

Shfshin mavks pagloygd ﬂ@%@ssﬁéﬁﬁmeﬁw@m Ebcals, gifs. alcphpls pah the like

aﬁﬂiec‘dase 6ftﬁ'a]ﬂi(ﬁﬁ&ﬁfeparﬁﬁ@r[st§uelﬁl aCaRp&isivhs Fyrups, elixirs, emulsions
os it

A PATREGHS ER g BRI 1S SRR suferd kaBlipdthieapts. binders,

fdimimtegratifg dgenss andpbelikd mdhdeaseiofipowders, mildsypapsutesodndaablets.

(ﬁecﬁlrégl gﬁ%’&k‘é’ﬁl a‘?ﬁnréﬁﬂﬁf’%aga%le% ardeJ g}{}l@s &é)eseilq ﬂ%smost

erern Fmaceuti c

@dvaut@eouseomh@sagemlt fpauns yin vatigheease wldam{ljtn@ceiuﬁcal [¢pmgiers are
gg?foﬁi‘lgIe%%%@édalﬁ&slﬁﬁgenﬁflﬁlfdoﬁip?ﬁglghf g&r &Mc R iérv |\ﬁiﬂtdsﬁﬁiyj domprise
il vrigh at et 7 .I\arg%mrr dhugh qtk?{/n%ﬂrﬁcﬁrntf rtj%?ziame to Aid

|sambﬂtty;dn@ulba me]uaed) Mnjscthble GbEltlbﬁS gy ahmples tha9tbe pedpaged in
wre}{ %f @g Cfuafegcg’n 1 meg gal%}l'ersta 183,r g <gocstg ’S%]HE r 3 nvetgrgl Stlaline and
ehrepsssaliutom. agemhie sﬂspe@sldaﬁ rhagyr dsanbe mkparhd unwbnch sew
Hold I t

BplopRA 1} il JubleRlAR gL S Ik 1REER R thibloyed. Also
em%draae mhdffefrmr@a{anpns wb@@éfcmnéad tocpecsanverdad, slaqrﬂ& before
@QETRE Mﬂﬁild%rrﬁ‘ﬁtepﬁrfatrbﬁbe Irﬁﬂﬁ%ﬁiﬁﬁﬁtr&ﬁs SRR Yodser@itaneous
fqroul a as ﬂ rein. WO 2007&Bﬁ4927 5y
8 %‘6& r OBt*Pn? %F%‘F‘BP%“'S AnsRetElien SHfyCmg; agepkand/or a
puitabda1ivetting @géntpoptivhaliynyormbined with stitehleadditivsg of@ny nature in
fngl) hiH n]%r%%c?r% hg] Rxﬂlréflaa{ddﬂﬂfces Hh [){Tﬁ‘fr%&ﬁée aagrgﬁrﬁgm del(e{e ous. effect on

rario purposes. RS ropriate co T8

tthﬂe$1<en may be CI t ed aI | conposi t | ons usually enpl oyed
for 5 systemcally adm ni stering drugs. To prepare the

ﬁ?’?ect Sﬂﬁdscoqlthecﬁ'g%ﬁf ‘f?tve&'ﬂﬁr 2 u%l@é Be a&rﬁ%%@é&b@ Via o4} inhalation or

ve anount arti ar co

opsuiidation by meang @fimetheds %d fonmllaﬁlnnwmpﬂeved indhorpit &%, as
taAfmidtdtios vhaﬂﬁh'iseﬂé}e Mhus,Sn %@rf@%lﬁﬁéjcd dutis GBS present invention

adm xt ar rmc uti cal ccept able carrie
RAYCHE PHS@Fer‘]’rFﬁ?h{) %?‘VloafaF‘EPﬁ%“on ora

powder, a solution being preferred Any system developed for the delivery of solutions,

Y

suspensions or dry powders via oral inhalation or insufflation are suitable for the
administration of the present compounds.
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dependi ng on the form of preparation desired for
adm ni stration. These pharmaceutical 10 conpositions

wae@7deder abl e in unitary dosage form suitabl ePCT/EP2006/064822

particularly, for adm nistsation orally, rectally,

per cut aneously, or by parenteral injection. For

exanple, in preparing the conpositions in oral dosage

form any of the usual pharmaceutical nedia nay be

dnipls aheﬁresam nveftior also pfoaridels C) phmﬁaeeutlogl @mﬁﬂ)dsitiani ddapted for
pﬁl 10%n g t o Ff%c%o'nko% nllj%l?ﬂaﬁss tﬁl%ugh ﬁle 18%1%11 spm E%lgg a compound

C ons, =syru
@rﬁtﬁcbrmumel) ami %aphhrmatamttucdbsecceptalsle Icaluilec al’ireﬁembly thecdomypwunds of

gl @&E&% inve Mt ate aﬁﬁﬁliét&gd Lv!??h%@ﬁtg&fof : | A RnSin nebulized or

nt egr ati ng agents an e case O
depest s, capsul es, and tablets. Because of
thel r ease in adm nistration, tablets and capsul es

][I?ﬁ reﬁ‘ﬁe%[htllytaﬁeaﬂf&%t)us ﬁ%ﬁﬁﬁlﬁﬁ%ﬁ@ﬁoﬁn@énﬁgﬁ&?ﬁlﬁnﬂ%&mﬂ

or ns, Wwhi case sol i mac;eutl cal carrjers
68@8%@?’% ig mtéiy&ge i %&Pgerﬂfr Wl“& Qrm‘ﬂh%lg gosage-
Qafir doshgenorm ay skl hereifi @6Mprsit6 hydficallylidckde Whitssuitable as unitary

léﬁgarsgtsf Ieegc]{ @ﬁ1gfta{?§glgg&tﬂre¢e?e}mu}%;{ ! nﬁ%ﬁ%%ﬁtgyetdl%gredlent calculated
itoprxcinedthe dss:tedtthempeutrb@ffeetnalapﬂoel,atlnmyvﬂbeth@reqpae(bd in
?ﬂ?ﬁ*ﬁc&t‘i’tﬁ:a?@d}ﬁ&e Exafipies PP ik 'Jd?a #ﬁé a8 'tab‘i’et%‘ﬁﬁaﬁdmg

tiron or m xture |ne an ucose So

Iseqred pamaéedstablstshsaam%esm}lsﬁﬁuﬁeomne? epwderopqchetwwa,fﬁrs

GRjSEable RPIARMY GHsBspenSivhdarPh 1iRE %nd%%@r@@ﬂéﬂ Al RUSThéreof.
and the |like may be enployed. Al'so 25 included are

solid form preparations which are intended to be
ddsrempepnd SSqf dermja () shyveantiydia] progerties N igpl irfetons and their

Faﬁﬁi@ﬁt@t di§ases ﬂe@tabte&lsﬁiy'ﬂi@ §d)1hp@ﬁﬁis abd hféﬂioﬁs bPthe present invention

Gtite ©O% g rreatt o0 b iR o e R R o st such as
étﬂl]bwbﬂeeew\Bengueg’emgémpes b, Sirladuliy erwepiiilitisJaparese encephalitis,
%p{ra?legggée\khéﬁﬁﬁ %degiaﬂﬂe oabihS k. jil{riflpl%r The dlseases associated

i'ves do no rodu
ﬁl@thJVclaﬁhld@ptogre@slive ligerditiress, I@ﬂam@@thm@dsrmcmsmﬂpaﬂmg to

CRARRKNER- ﬁgget IRr st@§s%n£nd NEENhAPIOr ﬁﬁayotﬁerﬁﬁ enic flaviruses the
admnlst? i a ora i nhal atlgn or ufflation.b

assases rcludeniclow fayrs, depens,fexes ﬁ@ogﬁ@% gt ?“Hl gnegphalitis. A
fnambepoiNtha b?lhp(ﬂiﬂd@ of ﬂilﬁltnkf&iti)nwtﬁnyreo{fd?i:?ﬁe adtiﬁg ggaifdtahuthté strains
C n .0 e res | nventy o ..hay. pe
SRR Adipalig wRLTSERE coMiSitids OF gisimEiohshova fayorelye
:phaqnmeekmntmproﬁledagd hayeathectiveaprepdrties inrtetnes afgpioavailabilty,

ﬁ(ﬁﬁ% & acﬁg‘%bﬁﬂifelme dguel @Rﬁ%ﬁ%he @t?rvg)eeiﬂ ;’;:%FP( v8ifies and

uspensi ons or gﬁ,q ers. vi
|1¢ﬂkmgamf@wu&b1¢ plseapmem Sush ag insusfigiery HPtSkaQFettah@: tissue retention.
adm ni stration of the present conpounds. WO

49Q % 9%%?1& FHERRP d@l&@‘f‘ﬁ?@ of B8 cgﬁﬁﬁ%un&shﬁ RS (15 was tested

i nvention_al so provi har maceuti cal conpos]ti
anagelbdanlgeV raalﬁﬁom Sé’ﬁtﬁlalthaé‘?ﬁl oy Lohpanngtiab 41999 Science 285:110-

lms Wrdth &Iel mﬂhérhﬁ@uiﬂ&atiohedmﬂbéu E}OKﬁegéirleﬂgl gz(m of

RS Bt g BRRARR R f%‘?é“@s’t%t@”%:?

|enmap1!1ﬁmpah@e)a:atlples| settdore @ hisi modehhzalhlhx navia complete infection model
61 H&'V?ﬁ \Jvﬂef}eagyeﬂtgde% t8E most robust and efficient model of autonomous

HCV RNA replication currently available. Compounds exhibiting anti-HCV activity in

this cellular model are considered as candidates for further development in the
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aerosolized doses. It is especially advantageous to
fornmul ate the aforenenti oned pharnmaceutica

W@ o0posioRi ons in unit dosage formfor ease of PCI/EP2006/064822

adm ni stration and uni formspy of dosage. 10 Unit

dosage form as used herein refers to physically

discrete units suitable as unitary dosages, each unit
ctmamannln oAjCY mf&etiensemrmamnhalquh nill by appreeiated tiat it is important to

t o gﬁil Bétvsfégl# ?%%1?&51‘&5 tﬁa‘? | at oﬁ 1&&?%9 Sith §EV functgns from

utrc n ass he require
fhese iad exert edptoxigraticytostatiy affmtw e HEGOE repligpn modelagnd as a

fcehdBuéice ca@delaede'éreamﬁlﬂ@vn&m ¢ BhRA 1@ o@&ash@ﬁne concentration.

t abéygai kwg’?lgmstllg ilgldl fjﬁf gl@teg gtp oS ftd:p[ll escyggtoxmty based for
uspple Bnahs a@ivity tolf nilockeéndriahéhzyags agiag Ealotugkiic péddx dyes such as

SR D5 ETRRR Bl O G4 USSR 81
delsetasashibitmat o] kbinkedmpngeltgwe ectimpiyy subh aaidefipeluliderasenf

t |

S U P
£ WheseRXPIesipB s deporgent o a Gomst welry actiye genepramotegiand such
leBl SanBRGRBINA 4 EbuterSRRAN &S SliiaRMbalLdelebfve inMbitorsy

val l ey encephalitis, West Nile virus and Kunjin virus.

The di seases associated wth HCV include progressive

IRupdp thempngiviral propgriigsyragticBlarly theirrnd- & Vsprorgitips ghe gpmpounds
O fsrfigd @) odiy-sab@ap ther&t, wes pﬁﬁﬁugsambydr&@ additibrf salts

the ot her pat hogeni c fl avi r ses t.h q seases ful i
don RS, R ot aR phd RERor ey SFaT e b S useful in
ehn:tfq:ﬂmbmttofsndmdﬁzﬂs axpHvienciog atvivel infecpon,eisticadartyld HCV

B, Af AR KB LEs Bl BF l¥einfl@ALASIn BAH Sl BLRANIRS of the

ipresentt mmt@n aayaberusoion abilhé trepmmnhﬂﬁwmbhoeeqammlsenfected
ahith \hﬁiégs 3 £rﬁ6ﬁlh1\/ﬁa\9\rnﬁ%§ biBssiHcyerms of

bi oavailabiTty, including an acceptable half- I|fe

AUC (area under the curve) and peak val ues an

I The iepmgounts af dhey RIBscat BNeRfiRTAny suberaap thewef fqabf ithgsefore be used
QY infoldi s ESaid Ost 45 SHbEicing e ethod. of tRBtmidne cdnﬁpr‘ideﬁ ﬂﬁa systemic

A Eton S yisd iblecRA3u6 BT touRbise R feRREE R Fictinfections of
sy siremmbeffetveto dontitahthe cehditibns {st@G8pd Sdthehe eirdl 8hfedtidh, in
di f t d bed b
gl VR e o0 1t o descr e by
4614- 4624 (incorporated herein by reference), which is
fTle tpinesent3Bvantiomalsofrelates itonthie luee eﬁﬁmpt&sents:emploonds OFlang subgroup
I'Hg&% n‘fﬁ@ thénd9 étmg og’g d‘?&aﬁlehf‘?o? d €8 ef &Eve!ﬁ@{n of viral

acce e nost ust an |c ent
n@f@@qwusfpaaw&ﬁ GylanVORNA repl i cation current ly
avai | abl e. Compounds exhi biting anti-HCV activity in

t’I*Tl'e %ré‘s%ﬁtj 1Hlfé}ﬁ1oH%%erﬁBFe r‘éPa‘Eb%' g %rnﬁ‘éi’h&ﬁoqu’é&ﬂhg #4ePmitlboded

further_ devel oppent in the 014927

primatinigesed by 2 girs, os@emg@aflﬁksﬁf m&ctm@y AIyirgstip gagicplar by

FCVIRdafd mbihowlcb Héing ﬂﬁraﬂﬁhﬁ%ﬁﬁldnftﬁ"tanlahtllvﬁrall fedtartamount of
to di st [ sh tvveen ounds tchom ecifi.cal

arﬁog}ppg? F%?P&'f erem, 9 0 Sund of any of'the

subgroups of compounds of formula (I), as specified herein.

In general it is contemplated that an antiviral effective daily amount would be from
0.01 mg/kg to 500 mg/kg body weight, more preferably from 0.1 mg/kg to 50 mg/kg
body weight. It may be appropriate to administer the required dose as two, three, four
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those that exert cytotoxic or cytostatic effects in
the HCV replicon nodel, and as a consequence cause a

walearyeade7 in HCV RNA or |inked reporter enzymePCT/EP2006/064822

concentration. 5 Assays areoknown in the field for the

eval uation of cellular cytotoxicity based for exanple

on the activity of mtochondrial enzynes using

folr nerosEndases atchpprapyiat istectalathrougbeutzbe day. Said sub-doses may be
, [ t :

R e A L R R T

pepsispias § tg dpemecafiagtive/ingeediont per umitrdesage foumi f er ase.

Appropriate cell types can be equi pped by stable

RRR5& GbsR aﬁ%tﬁtég@e(ﬁ #%T L @hBSGratioR AL eRhs éﬂ? ﬂggﬁﬁléﬂﬂﬁ’ ¥6mpound

expression-is on_a constitut|v
mfffﬁlﬂ%ﬂbvs@fl thg @artlg;g]@h condifionsbeing trepted, §1§-Cpe3§'1ta of the condition

%@ﬂfg:tfﬁateﬁcthé QBe, Evﬁblﬁiﬂ f@xn&t&ltrdﬂ’ﬂrsﬁﬁieﬁ aﬁc} Yeshetal bhiasléaq) &éndition of
elr n | VILIa rope artl

P gl s el e SRt the BV B by falig) as is
amayl lem)bgfto kst kkitledin the laeti Funthemtloreg i is &-idetit theas said effective daily

At 80 B8 e 5, SUBLEHORLANGH e LIBLAL FHPLENS ubjcc

em Ca I somer
tahé/or dmd@gtondhe ewmanpu wAthe phypician erescriging the geapounds of the

1ﬁkftzﬁﬁ tni\féﬁtlolp qrh'é'e%bt"i’s”e' d4il$ abfeMnt ﬂaﬁ%&%étﬁﬁne@ﬁ&ei‘n%o%rh?e

prophyl axi s of these inféctions n gener al
dhgrplotsonly evidelines. present invention may be useful in
the treatnment of warm bl ooded animals infected wth

\_lﬁ_ilﬁdl $19escorﬂlﬁin£ﬁihtdf%\%usi)} léiﬁtvs)ﬁ Mﬁﬂ?\ﬁé&ﬁﬁboﬁﬁd,m a® Qor instance,

he conpo resent invention.or any su

CREHEOP N epea el it (e SSEor v a0 } sapoustse

dsrnaulardylcan beeused ase neditind intar @mmmnamfmy ghs térire“combination

%Me%éq}g] rgla 2 %Ql g}osdturtat ' o 1}1 m\étlnr Lg ? ﬁo&lﬂbdf%ﬁr?ula I), and
feS g cepflco e ars S Of

zihmmpnelﬂ)f aotherentidlCy wbmpomﬁde age n@mbmedl preparation fored

‘Q‘hﬁl‘ﬂta&@&ls\’b ‘P%l'até &f s%gﬁén‘?ﬁl uée']n freathfdht bicﬂbﬁ’rmFeQﬁoﬁéc}ﬁ partlcular

i nf ectlon I nvention also rel ates
i thedreatrpent of e%f%cmon% Wit Y sThys, toppmhaber Beah qu] mf%cépns the
icBmpbend¥eT oAl (I?nﬁil b@ cﬁlhﬂhﬁlﬁﬁf@f&l ih @6mbietiéd ®ah F&ihstance,

Shier PR Sk elempt o ot PR 3 el Bhcdpeutis
ibaselt ensantibodiesiat dedetl agantst HEM epitopesyamal itedetagy RISAI (SARNA),

irﬁ>f gsdDIW %myelt rédﬁ sel%r lﬂ?A%ﬁfm{)iegllﬁe g%tﬁg{)}{l&g E)f 1 i}PsYance

12Ul Nﬁy conpri sing
thé pratease, Nsl?’eiﬁlme@ﬂd SBrnalymeresg. | y ef fect i ve armunt
a compound of forrmula (1), as specified herein,

9$cc?r %?QH%ﬁr)eg’Jnt ﬁwégﬂ(gn 1% eds?'lﬁ tl?éé{i’%ro‘?lé%n@foer a{i‘ﬂ%ﬁﬁgﬁ (D or

@Y s@mm ﬂ,ﬂerepﬁ@a dedined, ﬁb¢W| fprthe angnagactuye ot}ameghcamemtmseﬁﬂ for
Wﬂﬁbl@lng 1V abhivify- i Erhing] fnfecRRAGV Y Piawkés, Wﬂiegaﬁ said

o BBl o S s b RSy SOl tRospl preferably

rceﬁipnmﬁg adospoasd dfformilanBend (pegylatéd) IBN-0, &idA& Aibavirin, and
%onglpl%loa%qt/n 1%1%2gompound. For example in drugs prone to rapid metabolism by
Cyp3A4, co-dosing with the HIV protease inhibitors such as ritonavir can allow lower

dosage regimes to be administered.
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60 or nore sub-doses at appropriate intervals
t hroughout the day. Said sub-doses nmay be fornul ated

wa@sooani42tosage forns, for exanple, contai ni ngpAT/EP2006/064822

1000 ng, and in particulawl5 to 200 ng of active

i ngredient per unit dosage form 5 The exact dosage
and frequency of adm nistration depends on the
gxamptas| ar conmpound of forrmula (1) used, the

é%ﬁ&wdﬁ%. Q‘Hﬂlﬁé hIQQntgﬁdéaQO glﬁl?sﬁh{%dche éltégen% m{lﬁ&'}/ alﬁf not to limit

con el ng treate a
e&tﬁlmto Gxramgples slmyvmaﬁu: Ryepasation oftbypdl malblfzcam @ret mtmd@* to be

tcBﬁ 1Bdfd mfytatﬁér a@ﬁidtpﬁ% bRfdMgblock el heRH &RE AR RindH1$ the

V|dual king, ,as.is ., well kno to those
SRIPPRENY Fhopdn 43 SXeRIMIT RS FRGPELUS of OTBYledent t hat
said effective daily 10 anmount nmay be | owered or

I@wd dependi ng on the response of the treated
subject and/or depending on the evaluation of the

physi ci an prescribing the cgnpounds of the instant
i nvention. The effective i 'y aryrunt ranges nentioned
her ei nabove are therefore onpy guidelines. 15 Al so,

the con‘ébl ngtl on of priw ously known anti-HCV conpound,
I =t ,1 interferon-a (I1FN-a),

Mol i8¢ esblédéohiticdr of13-mepb 2 -Outahbhafds5(8gn 30@mehal) in EtOH (250 ml)

SRMREarBb syide i (1o b B0 B0 i e P it for two
helistie gn i athp Petaletmaotirer §60(inmy was adidedoThe ¢rgania phase was
‘Wa {Qﬂ%@c@&ntﬂ Ka | 'Phe( é&nblﬁ{égwat@gﬂhag&t Wm&a&e g

COQR?UH .,as a preparatlon
snemle RRdcoTganie phasehwrnvashed tWWetWI@aQ ¢ald sodium

Qhrbiokafe 'sGIﬁﬁGﬁ hﬁH‘ﬁ/ith ibfin®. el dEPAA¢ phask Wak Bfed bR 0BG Rifate and
tQ corrbat or treat HCV

i nfecti ns Wi t }—&,\/ Thu
eﬁ?@f‘t‘tF Hader reguce E‘QO‘BfteIf’B?fH{TF“Q (1) may be
Qlelddpidxi stered in corrbl nation with for instance,
interferon-a (I FN-a), pegylated interferon-a and/or
E#%%\ék;in, as well as therapeutics based on

es targeted agai nst HCV epitopes, small
interfering RNA (S R 5 ribozymes, DNAzynes,
anti sense RNA, smal | | ecul e apt aggni sts of for
i nstance NS3 protease, | and NS5B
pol ymer ase. Accordingly, @ he gre ent invention rel ates
to the use of a conpound of f &mul a (1) or any
subgroup thereof as defined above for the manufacture
Ethyl 4R6p e RhiazoRel-Uirbboylate 38) i nhi bi ting HCV activity

T b iR S ooty (1] & 2Dl i BRR S added drop

oxisdb 1 badmmB-mhéthylabbutan@fecovabh periabofpls mmmgesaThmmmﬂumd:vas

%fg&%o g{ﬁ{ Ig% gh)uy éoﬂﬁ h?{fa‘&hed E)I\g(fg rm;xg/ i wﬁfep ?Hd lgdsﬁied with

¢ougpairpied ammagniz sﬁmpn@ he nuxmmﬂvaﬁﬁm@yts@ Amce d@ﬂlombylmgetate
Wik Rrdhg pllaVe %@%@h%ﬁ witthbritel @Fisd \%H:ﬁ Qoﬁﬁm@uﬁgﬂé%ﬁﬂ rev{@?ated

gllgégry}le(l_{lg:g -rprqs%%c éﬁmos agggh{yg %llggglsm%@ by coqurrrrllnrz)lnsc eorn?atograp y silica

gel eluted with hexane and 20% ethyl acetate. Yield: 15.2 g, 67%.
"H-NMR-CDC} 1,35 (d, 6H) , 1,42 (t, 3H) , 3,25 (m,1H), 4,49 (m, 2H)
7,20 (s, 1H)
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Exanpl es The follow ng exanples are intended to
illustrate the present invention and not to limt it

wo b@reio27 Exanpl es showi ng the preparati on of bCI/ER200g064822

bl ocks are intended to be 6zoupled to any other
appropriate building block described herein and not
sinply the 5 conponents shown in the exenplified end
gixeohptt3 of fornmula |. Exanple 1 Br O 1-bronp-3

-met hyl but an-2-one (1) H® To an ice cool ed sol ution of
3- net hyl - 2- but anone (25.8g, 30 ) in EEOH (250 m)
was added drop w se br ne (1 , 250 nmol ) and
the m xture was stirred for hours in an ice bath.
added. The organi c phase

RaSOPIER AL S AR #axte¥. The conbi ned water
Ahasgdutishsofetiyl ddsadopylhixeolst2-barboeilite (% Ug) 4snties]) inTTHF

i ned .Qqn [ Ses washed .ce W th I
IB0P e ot o PP ST o 5 B iol M Huordeflg (P16
dBfeminol)pind ske mizturd wasdtioreé forgwdidays atubémttemperature. The mixture
$|Va§ f&gfdﬂﬁsegiggrw %gr; %ﬁ@éﬁg&% %ﬁ@%ﬁf@z 6&%&1’%@ S0 RRERGH iR HERY1 ether.
Hiheyorganicphsse wigsy fted with sedipmsyHpts,apd gvaporatgd ypdeg reduced
bedskirB gy efd: WL 1000%f et hyl thiooxamate (16.0 g, 120
mol) in EtOH was added drop w se
1- br ono- 3- et hyl - 2- but anone over a period of 15
Hxamipks4 The m xture was refluxed for 1.5 hours. The
sol ution was added to 300 ml of i@e water and basified
with 25 concentrated am‘ani a sol U#li on. The m xture was
extracted twice with etfiyMNac8taf eSo The organi c phase
was washed with brine, dried h sa%iun1sulfate and
evaporated under reduced p 7 "The product was
purified by colum on chromatography silica gel
eluted with hexane and 20% ethyl @cetate. Yield: 15.2

Q-mbth¥fky-2 HitbMBesdafride )35 (d, 6H), 1,42 (t, 3H), 3,25
%E)p% ggg;(g%&én@g%;%)j 4%915%91%22%18&0-%'5220\1/?%%8 ?174{ 10 :gL,4 1257 mmol)
and some drops of DMF in DCM (150 ml) was added drop wise oxalyl chloride

(19.0 g, 150 mmol) and the mixture was stirred for two hours at room temperature. The

q ¢

O

solvent was evaporated and water was added. The product was filtered of and washed
with water and hexane. The product was dried in vacuum. Yield: 10 g, 71%.

Example 5

NH

o]
4-methoxy-2-amino-benzamide (5)
A suspension of 4-methoxy-2-nitro-benzamide (6.9 g, 35.1 mmol) in EtOH (200 ml)
was hydrogenated with Raney-Ni (4.0 g) for two days at room temperature and 50 psi.

The catalyst was filtered of and washed with DMF. The solvent was evaporated under
reduced pressure. Yield: 5.6g, 95%.
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HO O 4-isopropylthiazole-2-carboxylic acid (3) To a
sol ution of ethyl 4-isopropylthiazol e-2-carboxylate

W@ 9001914946nmol ) in THE 5 (100 ml) and MOH ( 3eCTEP200@664822

added a solution of |ithiueshydroxide (1.16 g, 48.5
mol ) and the mi xture was stirred for two days at room
tenperature. The m xture was acidified with 2M
Mxdmptd ori ¢ acid and extracted four tines with

di ethyl ether. The organic phasg s drjed with

sodi um sul fate and evapor ated ungfler ced pressure.
Yield: 7.19, 90% 10 Exanpl QQT)/U&\Q O,a; NH2 O
4- met hoxv-2-nitro-benzanide (4) To an ice cool ed
suspensi on of 4-net he® N benzoic acid (14.1 g,
71.5 mmol ) 15 and sone s of DMF in DCM (150 ml)
was added drop w se oxal '

\énﬂdi@I(QlO 9. 71 % 20 Exarrpl e 5 0 N2 > 0
f

PRy spiltﬁfﬁlo?% BEGAT Blitape é\aﬁlﬂéﬁfﬁ n$£7 fimeD.& tsppropy!-
(tlzaznlcrﬂ)carbml;c hgid (6@;@;1&2 aunql) amd Habtelwdtsate (64 @, 49 mirgl) in DMF

5 aﬁ?‘%s%d&?ﬁm (CRPE ISR A AT OR 4 mi2 B and e

JHRER WanstiTes Qys B ght el rapiy mperaterg cA d- -‘p@ égng& solytien gf citric
Eacﬁsmo@ ﬁﬁ@ wm(ﬂ@@ Zﬁ&)ﬁé Wik EBARHRBIIARAES fidnes Sdth ethyl acetate.

I?fle rT.Er)gamc phsase was washed with brine and saturated sodium hydrogencarbonate.
The solution was dried over sodium sulfate and evaporated under reduced pressure.
Yield: 9.0g, 91%.

j

Example 7

OH
2-(4-isopopylthiazole-2-yl)-7-methoxy-quinazolin-4-ol (7)
A mixture of 4-isopropyl-2-carboxylic acid (2-carbamoyl-5-methoxy-phenyl)-amide
(9.0 g, 28.2 mmol) and sodium carbonate (7.5 g, 71 mmol) in EtOH water 50/50
(300 ml) was refluxed for two hours. The mixture was cooled an acidified with citric

acid and extracted four times with ethyl acetate. The organic phase was dried with
sodium sulfate and evaporated under reduced pressure. The product was crystallisized
from EtOH. Yield: 4.8g, 60%.

"H-NMR-DMSO-Ds & 1,30 (d, 6H) , 3,10 (m, 1H) , 3,90 (s, 3H) , 7,10 (dd, 1H)

7,16 (d, 1H), 7,62 (d, 1H) , 8,02 (d, 1H).



O\N O/ NH NH2 O 4-isopropylthiazol e-2-carboxylic

acid (2-carbanoyl - 5- met hoxy-phenyl )- anmide 6 5 To a
w@om7ett9sDl uti on of 4- et hoxy- 2- am nobenzam dePCBHEB20g6/064822

33.7 mmol ), 4-isopropyl- thki#azol e-2-carboxlic acid

(7.1 g, 42 mol) and Hobt-hydrate (6.4 g, 42 mmol) in

DMF (150 m) was added EDAC (8.6 g, 45 mmol) and TEA

(Bxathptd8 45 mmol ) and the nmixture was stirred

overni ght at roomtenperature.g . 5%,aqueous sol ution
of citric acid (600 mM) was adde d the m xture was
extracted three tines wt Nacet\ate. 10 The

organi ¢ phase was washed wi tlh brine and saturated
sodi um hydr ogencar bong Nl sol ution was dried over
sodi um sul fate and evg Ht ed under reduced pressure.
Yield: 9.0g, 91% Examy NP NN N 15 OH

2- (4-isopopyl thiazol e-2-yl) [7- met hoxy- qui nazol i n- 4- ol
(7) A mixture of 4-isopropylc 2-carboxylic acid

(2- car banoyl - 5- met hoxy- phenyl )-am de (9.0 g, 28. 2

SO?' M e blonat(f QS gargoyl,nlien -al)nlden(.s

CT T UATU VWU TTUuUT o. The

12+ X triiodbenzpsnide (3. @b, alrd mmnoi)wfrasecdaomd \kntlm |4t150p¢olgﬂ)thmzolé 2-
f t .
DRI AR (£ o D16 gl TS Mok Gl igh A he dve
@ompgwaiéd‘gsrﬁﬁ%) reduced pressure. The product was
crystallisized fromEOH Yield: 4.8g, 60%
1H NVR-DVMBO- D6 6 1,30 (d, 6H), 3,10 (m 1H), 3,90 (s,
0 (dd, 1H 7,16 (d, 1 H , 7,62 (d. 1 H) ,

8, 02 (EJI, 1 H. 25 WD 2007/ 014929 / ER2006/ 064822 64
Exanple 8 O NH NH2
N

N =~
a
> _N

OH

2-(4-isopopylthiazole-2-vyl)-quinazolin-4-ol (9)

4-isopropylthiazole-2-carboxylic acid (2-carbamoyl-phenyl)-amide (2.4 g, 8.3 mmol)
was treated according to the procedure described in example 7 which gave the title
compound (1.7 g, 77%).

'H-NMR CDCL; §1.33 (d, 6H), 3.12 (m, 1H), 7.55 (¢, 1H), 7.65 (s, 1H), 7.72 (d, 1H),
7.82 (t, 1H), 8.14 (d, 1H).

Example 10

NH

2-Amino-5-methoxy-benzamide (10)
Catalytic hydrogenation of 5-Methoxy-nitro-benzamide (3.6 g) over Raney-nickel gave
the title compound (2.75 g, 90%).
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O 4-isopropyl thiazol e-2-carboxylic acid
(2- car banoyl - phenyl -am de (8) 2-Am nobenzam de (2.04

wW@?2001514%2Dl ) was reacted with 4-isopropylthi azedBEL20085064822

carboxlic acid (2.5 g, 14.65mvl) as described in
exanpl e 6 which gave the title conpound (2.4 g, 56%.
Exanple 9 NS N NOH 10
Bxgplespopy| t hi azol e- 2-yl') qui nazol i n-4-ol (9)
4-i sopropyl t hi azol e- 2- carboxyl i c agjgs

(2- car banoyl - phenyl ) - am_de (2 4 g,
treated according to th =B desScribed in
exanpl e 7 which gave the _fonpound (1.7 g, 77%.
15 1H NVR CDC13 51. 33 (d, Y 3.12 (m 114), 7.55
(t, 114), 7.65 (s, 114), 7.72 6d, 114), 7.82 (t,
114), 8.14 (d, 114). Exanple 10 O ,0 N H NH2 20

2~ Math&xy>2 PR uma@dlmriodﬂmlo) Cat al ytic

ARk Tistiosy DEENS fesoRBn G Ao girg fifpribed by

Re44g J. AMAeRD4)il/ Wolfgang V’GEI’IeEE?ﬁ’cDNﬁh@ﬁﬂ&ﬂZSaeﬁBmEﬁ@mbéc&oﬂ Letters 45

R N M T DR

gouppandag t he procedure described by 5 Raid J.
Abdel -Jalil, Wl fgang Voelter and Muhanmad Saeed in

%ﬁ;ﬁz’on Letters 45 (2004) 3475-3476 for the
on of 2-phenyl - qui nazol ijne 4-ol gave the

title conpound. Exanple 12 0 O

O/

o
o
0

trans-(3R.4R)-Bis(methoxycarbonyl)cyclopentanol (12)

Sodium borohydride (1.11 g, 0.029 mol) was added to a stirred solution of (1R, 25)-4-
oxo-cyclopentanel,2-dicarboxylic acid dimethyl ester (4.88 g, 0.0244 mol) in methanol
(300 mL) at 0 °C. After 1 h the reaction was quenched with 90 mL brine, concentrated
and extracted with ethyl acetate. The organic phases were pooled, dried, filtered and

HO1-

concentrated. The crude product was purified by flash column chromatography
(toluene/ethyl acetate 1:1) which gave the title compound (3.73 g, 76%) as a yellow oil.

//b‘z
O
OH

3-Oxo0-2-oxa-bicyclo[2.2.1]heptane-5-carboxylic acid (13)

Sodium hydroxide (1M, 74 mL, 0.074 mol) was added to a stirred solution of 12
(3.73 g, 0.018 mol) in methanol (105 mL) at room temperature. After 4 h, the reaction
mixture was neutralized with 3M HCI, evaporated and co-evaporated with toluene

Example 13

several times. Pyridine (75 mL) and Ac,0 (53 mL) were added and the reaction
mixture was allowed to shake overnight at room temperature. The mixture was then co-
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HO'1l- 10 O trans-(3R 4R
- Bi s(net hoxycar bonyl ) cycl opentanol (12) Sodi um

whosoclhygei de (1.11 g, 0.029 nol) was added t o PCEHEPINE@W4822

solution of (1R, 2S)-4- 66

oxo- cycl opent anel , 2-di carboxylic acid dinmethyl ester
(4.88 g, 0.0244 nol) in nethanol (300 nL) at O T.
Aivamratédd withheluemsatd mmified by dlasin cdlechnwihtdmBOgraphybiethyd acetate +
Q T t e
A7RERRL BTG B0 o A0 s £ M0 R SRl ol
concentrated. The crude product was purified by flash
dzhmpte thr onat ogr aphy  (t ol uene/ et hyl acetate 1:1)

whi ch gave the title conmpopnd (3 73 g, 76% as a
yellow oil. Exanple 13 Q,|8-2090

3- Oxo- 2- oxa- bi cyclof 2.2 ane- arboxylic acid
(13) Sodi um hydr oxi deo( q n;o 74 nol ) was added
to a stirred solution™of 12 (3.73 g, 0.018 nDI) in

net hanol (wa n) at roomtenperature After 4 th
BeQ¥e2raxa- wcloh’zé_\]bm]@rﬁ-eaxbom agjd; tartwvlnester ( 14)

m@r(@mqg OrlCiSCiﬁn@N aﬁ@Ba& tlaimgﬂﬁl %%s%au@dﬂ)l a stirred

éﬂﬂ‘e% QF&Q%P ( 7% I}E{‘{?ﬂ W%%,m\é\ﬁés@% aimosphere at

@OVEr Thegdehctivh wasabhotvedpewain tcﬁrooﬁfhie epature andvoas stiresd @@rnight.

ﬁ%ﬁ%gacaog 3}%%& @%Téogpéaqggdo%q ruﬁg ple dﬁ@t%?s &)‘?Qlf‘é"ﬁ‘ogl flash

uene an I‘ onma
(cetumy clacmaf@g@phy (tmlylﬁa@’eﬁlybacatﬂ‘tajgradmmclﬁ b#b 6r hé l,|2t Dewhich

g@g@%%@ﬁle n%%m%(l&&%g,%ﬁ(@f Z%thtel\eﬁgtahs Exanpl e 14 O

2-0Xa- bicyc pt ane- 5- car boxylic
acid tert-but est er 314) g , 0.115 mmlzEQj
aHdNBB?e@QO 2, GB;01) 4 I%H)wh Oé@ eai11.0 He, $H).rk By2.19 (m,
%Ui '79% B (ml 31 1890 (@ éH(z %ﬂ%ﬁ (\JAI%%OD)S
@%9 ?%174/&%4301 %ggng gﬂn]%@%at”? and was stirred
overm ght. 10 The reaction m xture was concentrated

A ebridiire BhdiblR] RF HEYFépar@fonBficbip8endM4 f | ash  col um
chr omat ogr aphy (toI uene/ ethyl acetate gradient 15:1,

9:1, 6:1, 4.1, 2 mhlch gave the title compound

124 J\ 519 H NVR (300
&@M (5,9 %%d‘%aé, G2E)D X%\k P'e
2.1 : I\ng n{m 1

1H75 4. 91% (s, 1H) C—N

Compound 13 (13.9 g, 89 mmol) was dissolved in dichloromethane (200 ml) and then
cooled to approximately -10°C under nitrogen. Isobutylene was then bubbled into the

solution until the total volume had increased to approximately 250 ml which gave a
“clowdy solution”. BF; x Et,O (5.6 ml, 44.5 mmol, 0.5 eq.) was added and the reaction
mixture was kept at approximately -10°C under nitrogen. After 10 min, a clear solution
was obtained. The reaction was monitored by TLC (EtOAc-Toluene 3:2 acidified with
a few drops of acetic acid and hexane-EtOAc 4:1, staining with basic permanganate
solution). At 70 min only traces of compound 13 remained and aq. saturated NaHCO;
(200 ml) was added to the reaction mixture, which was then stirred vigorously for

10 min. The organic layer was washed with saturated NaHCO; (3 x 200 ml) and brine
(1 x 150 ml), then dried with sodium sulfite, filtered and concentrated into an oil
containing small droplets. Upon addition of hexane to the residue the product crashed
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27.1, 33.0, 37.7, 40.8, 46.1, 81.1, 81.6, 172.0,
177.7. Alternative nethod for the preparation of

w@oompousd7 14 BF3 x Et 20 (0.5 eq.) O O O OH DCMCHEB2005/064822

70 mn O O 13 14 20 Conpe@nd 13 (13.9 g, 89 nmol)

was di ssol ved in dichloronmethane (200 m) and then

cool ed to approxi mately -10C under nitrogen.

losb B\ ddytlicane naere hexeme alnd bbateg tb meftuxt gee astdan solotionufroml which

| . ' FeXIL03 .
(B ory R, P or e AR ol il L I Bt Wackib with
bexaperp|thenpindaed for id & giving golopdessmeedlesd2i4drg, 58.7 mmol, 66%
Moth AFE hiREstkept at approxi matel y -10C under nitrogen.
After 10 mn, a clear solution 25 was obtai ned. The
reaction was nonitored by TLC ( Et OAc- Tol uene 3:2

wth a few drops of acetic acid and
hexane- Et OAc 4:1, staining WHh basic permanganate
solution). At 70 mn only t#aces of conpound 13
remai ned and aq. saturated HCO3 (200 ml) was added
to the reaction mxture, W was then stirred
vigorously for 10 m C}h‘g or gariilt | dyer was washed
with saturated NaHCO3 \(3 0 200 g~ d brine 30 (1 x
150 m), then dried with sodium sul f filtered and
concentrated into an oil contai Ring snmall droplets.
Upon addition of hexane to the residue the product
crashed WO 2007/ 014927 PCT/ EP2006/ 064822 67 out.
AURRRI45h-29( 1 RDS)e1 Echoxpearbord 1 Revihyingy cioprapsidarbangenied-hydroxy-

CLERL s Ut on f.rom which  the product crystallized.
ltration and was

Weonimoundil ¢ K56 mex@A64 (mol) washdissadved-id dicsdné/ovat@2l :h (5 mL) and
Gheifihure W RNDORE T §OCH KR 1ifhhém hpaideidefo. 5 B 0.5fnol) was

romfirst harvest) 5 Exanple ] . Oy C _
rRdded and thesmixtuyewas spirred at 0 °C for 45 minutes, after which the mixture was

néuteilired )ﬁfiﬁhrltm {hyhroahl\bigﬂ YtidGne Ieoqqmgyd ?ﬂrmmﬁtfdl withy6luene.
rOXy- ope anec XY/l | rt - ster .
ey e RS a5 A o in TyB S it Uik S, F i 2yiny-
icycldpropamesdarbuxtytic adid Bthyb estér) hyalnsthldride (60 xtg,10818vasmol) and

; N : .
S0l andiafmine (OEAD K S8R Y ADGHIEH e Adaddland I Giation was
fcapled o 9n°GuHé§ U d2Ppamg, Mléhnmhla Wﬁsgd@ndeandahe mixture was stirred
6.5 Blok 508 aatrbr HMJAHBACH h @F ffonPehibeiitle EMRANATRIE Was then

and coeyaporated wth toluene. _The crystalljne
cspatled AL oHTaE 5d LUESCH ovBshes! wath beipg dried, fillered and

(cbiteafrhted - Rurifivatien by Ash dfurbl ChopfatiRashy(aRdsy EIGAC 1:1)
%%(I)\gde%t tlﬂg Ititlg %(tn%{)m{]n\ﬁd(%g (I:r;]gl, Wb I"/f;i)eas GC%I&EIessOOiE ]ﬁle ra?iﬂ!}l())lraeda})rilldwas
crystallised from ethyl acetate-hexane.
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di i sopropyl ethylamne (DIEA) (138 L, 0.792 mmol) were
added and the solution was cooled to 0 C HATU (120

wo701916 Mol ) was added and t he m xt ure wasPGL/EP2086/064822

for 0.5 h at 0 C and for am8additional 2 h at room
tenperature. The m xture was then evaporated and
extracted with Et OAc, washed with brine, dried,
fBxatpleeld and 20 concentrated. Purification by flash
col utm chr omat ogr aphy (tol uene/ OAc 1:1) provided
the title conmpound (86 ng, 5 a colourless oil
The afforded oil wasC~gris ed from et hyl

acet at e- hexane. WD 200 492 PCT/ EP2006/ 064822 68
Exanple 16 ~O\ N\ N 070

0

22-(1-Ethoxycarbony|-2-vinyb-cycloprpylcarbannyl)-4-(7
- met hoxy- 2- phenyl -

gui nazol i n- 4-yl oxy- cyclop necarb xyllc acid
tert-butyl ester (1 ng, 1.9
mol ), 7- met hoxy- 2 I-qU| i 2 4 oI (670 nyg,

2.66 mmol) and trlphenyl phosh |ne 1245 ng, 4.75

nmol ) were di ssolved in THE (50 and cooled to O

C. Diisopropyl azidocarboxyl ate (960 ng, 4.75 nnDI)
y.and Hhe slurr

e = 'V he % D al‘ d . C ¢ Rk
lgndﬁzolhﬁdwmﬁ@)-wasmlmeearﬂoymﬁ aE:ﬁlSIhﬂuﬂt\tl ekteﬂ(mp in

h t Rur | f t
a0 LB b of hahcd BRordhalife el arame
Q,eﬁﬁannnl)anpiunldletnyt plmsp]un@ ol2A48 nigz 47 Srmymobsvérg disk@ved in THF (50
%M?’%Q(Et oidytg?r(mlﬁ %138?71% do%rbpkoylgte%wﬁg'\h 95 1)) vy added
Fﬁﬂ-}gﬁywas allowed to reach room temperature After 12 h, the solvent
GHLHS'?é‘rﬁ@%dﬂnﬂer‘/reﬁﬁéedq%é’dsﬁlﬁ%ﬂQlﬁeer‘é@rﬂti@té%ﬁ fip atétHer(ahd)filtrated.

é;fmﬁ ?(%Hé&? G0 1}7@19 %gnﬁ;{ m@{dz, \i\@; rrgelthsa?rg 1\1/1%dchloromethane) gave
the pure title compound (778 mg, 68 %). MS (M+H)" 603.

Example 17

: o]
HO\n \\\\ N O/\
o] o]
Y

2-(1-Ethoxycarbonyl-2-vinyl-cycloprpylcarbamoyl)-4-(7-methoxy-2-phenyl-

quinazolin-4-yloxy)-cyclopentanecarboxylic acid (17)
Compound 16 (780 mg, 1.29 mmol) was dissolved in dichloromethane ( 20 mL) and
triethylsilane (0.4 mL). Trifluoromethanesulfonic acid was added dropwise at room

temperature. The mixture was then left for 2h at room temperature. Removal of the
solvent gave pure title product (700 mg, 99%) MS (M+H)" 546.



triethylsilane (0.4 mL). Trifluoronethanesul fonic acid

was added dropwi se at room tenperature. The m xture
woam7bbeer [ eft for 2h at room tenperature. RenpOBEPDNG/064822

the 20 solvent gave pure ®Ptle product (700 ng, 99%

M5 (MHH) + 546. WD 2007/ 014927 PCT/ EP2006/ 064822 69

Exanple 18 110 \ M 1~/ ,NONOi~ 0OO1- {

[Exatdple B8 enyl - net hyl - car banoyl

7- met hoxy- 2- phenyl - qui nazol i n- 4-yl ) -
cycl opent anecar bonyl | - anj no} - 2 vi cycl opr opanecar bo
xylicacid ethyl ester (1 ound 17 (700 ny,

1.28 mol ), N-nethyl-I-he ochl oride (291ny,

1.94 mol ), diisopropyl ethylagine (750 ng, 5.8 mmol)
and HATU (736 ng, 1.94 mmol) were dissolved in DVF

(30 nL) and the m xture was s red ap room

t enperature over ﬁkghL/AIhéwF +enmoved and

the residue was partitioned j bet e di chl or onet hane

and aqueous sodlun1b|carbonate The gani ¢ phase was

10 collected and the crude product s purified by

col um chr omat ography (silica gel, 2 % nmethanol in

di (bl Tesesehlanethy Foabdtadya)- haPahethokyd-phingi- QuiRbAAM4-yloxy)-

Evortlon of t he ven ve ure{)ltle c D
Slgpent benyl]-g 1 vinyl=c ylicacid et

......

ﬁ:r@yegt(%mw Hfi@?}é GQ%XPQEQMW7M gﬂi F%rﬂn%}l)%ﬁ)ﬂﬁ&ru (736 mg,
ﬂ3‘943rnm0®*mere disselvedincdDVF38 mL)@@ﬁﬁhs(mt@remmh@rm g1 room

Q&hﬁé’rat(lﬂeg@e nfgBiARY @leé& \{Ia?sqgmﬁged étld]thmmuew partitioned
Fbv%¥d ubbs cat al 1St %glon 0. 091

rgmethang, qqqealésgsgg ogq,t9. e orgamc phase was
10  YoReddéddarldahe etudaprodiot \(vds(}ﬁmﬂw)by cohenmehtbmbgvipby (silica gel,

%% %]fﬂ’gkl}l éﬁ?@ﬁ%@% 8—% Fie JZ} Stfanol ﬁlg&E:hl%poqgerthaneg]gvap\(l)gtlon of

the solvent gave pure title compound (700 mg, 85 %). MS (M+H)" 641.

Example 19

15

17-(7-Methoxy-2-phenvl-quinazolin-4-yloxy-13-methyl-2.14-dioxo0-3.13-diaza-
tricyclo[13.3.0.0*4.6*]octadec-7-ene-4-carboxylic acid ethyl ester (19s)
Compound 18 (700 mg, 1.1 mmol) and Hoveyda-Grubbs catalyst, 1* generation

(55 mg, 0.091 mmol) were dissolved in degassed and dry 1,2-dichloroethane
20 (1000 mL). The mixture was heated to reflux temperature over-night under argon
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70 atnosphere. Evaporation of the solvent and
purification by colum chromatography (silica gel;

wetbden)4ogave 240 ng (40 % of pure title conpoP@TEPIBG6/064822

(M+H) + 613. Exanple 20 OVoM \ N O NNf< ~O O OH
5

17-(7- Met hoxy- 2- phenyl - qui nazol i n- 4-yl oxy- 13- net hyl - 2,
btmokipbere- Bydp®ratioa 2d thet solvept braf purification by column chromatography

%}% H%aogerll pétﬁegr? %\%?4%3}% 847023%51 or b %\%g %%l:ps S o ‘ved (M@ﬁg 4107’

nm. solvent m xture (THF 2: nethanol 1: nethanol 1).

@%@§®u§mjithiun1hydroxide (1.9 n., 1M) was added and

the reaction m xture was heated at 40 C

over-night. Purificatijon by HPLciim

chromat ography (silic&-.ge % rgihanol in

di chl or onet hane) gave t e conpound (75 ng, 33

%W. M5 (MrH) + 585. Exanmpr&2¥H\ M\ 0 N,,,/<0O

NN\ OONS 15 O Cycl opropgnesul fonic acid f

17-(7- met hoxy- 2- phenyl - qui nazol i n-4-yl oxy -13-net hyl

2, 14-di oxo- 3, 13-di aza-tricy

13. 3. 0. 0*4, 6*| oct adec- 7-\enex4{car bonyl | - am de (21)

Conpound 20 (75 ng, 0.1 ol )yard O

N, N, - car bonyl di i m dazol ﬁgg ﬁﬂrﬁ@ mml) in THE (7

nm.) were heated to refl for 2 hgureH Optionally, the

fornmed azal actone 20 can be ‘ted. DBU (29 I), and

cycl opropanesul f onam de, prepared as described in WO
O /

atlcvcﬁﬂiﬁs ewm*WadeEWeeﬂeeaearb@wlmaxmae) vvas di | ut ed

t h et et at h
Lathothd X A8 G2 il oV 5okt ﬁ%’gﬁﬂ“ thfxture (THF 2:
tnnettlmlot dampetham;hl 1) Aqueous lithium hydroxide (1.9 mL, 1M ) was added and the

reaction mixture was heated at 40 °C over-night. Purification by HPLC and column
chromatography (silica gel, 5 % methanol in dichloromethane) gave the title compound
(75 mg, 33 %). MS (M+H)" 585.

Example 21

Cyclopropanesulfonic acid [17-(7-methoxy-2-phenyl-quinazolin-4-yloxy)-13-methyl-
2.14-dioxo-3.13-diaza-tricyclo[13.3.0.0*4.6*]octadec-7-ene-4-carbonyl]-amide (21)
Compound 20 (75 mg, 0.13 mmol) and N,N,-carbonyldiimidazole (43 mg, 0.26 mmol)
in THF (7 mL) were heated to reflux for 2 hours. Optionally, the formed azalactone

can be isolated. DBU (29 ul), and cyclopropanesulfonamide, prepared as described in
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MS (MrH) + 688. 5 Exanple 22 N NI Ol ~~ NO ONK
HOBO O

W@ 2010 EdRDXYCcar bonyl - 2- vi nyl - cycl opr opyl car banegt/EP2b06/664822

2-(4-isopropyl -thiazol -2-yln

met hoxy- qui nazol i n-4-yl oxyl - cycl opent anecar boxyl i c

acid (22) 10 Conpound 15 (850.0 ny, 2.30 mmol ), PPh3
(WO068/0§3349, (dvog, 0.3hthmdipwhhthar etded apditheamottineevas s(ig2d at

9 mi ( |
R ver g G Pl B hRRER S ohhed Sl Pl 2o ) G
Afasked with PS5 Mcritrieracip Piificatioh &y HBLG gave 3088 pusertitlegcompound.
RIS {018+ @98/s and then concentrated under vacuum
Fl ash colum chromatography (silica, EtQAc - hexane)
gave the Mtsunobu product. To a solution of 15 this
mxafhiphi2X 1. 04 g, 1.60 mol) and triethylsilane (460
ng, 4.00 nmol) in DCM (30 nL), JFA (30 nlL) was added
dropwi se at RT. The m xture was rrred for 2 h at
room tenperature, evagorateq\r{ljﬁ1 r reduced pressure,

and coevaporated tw c N sene. Fl ash col umm

chr omat ography (silica, 6NDCM MeOH) gave the title
conmpound as a white solid (B50 ng, 70% . 20 Exanple 23
N Ol ~N-S OO OO W #07/014927

PCT/ EP2006/ 064822 72 TJ)\

1- ({2- Hex-5-enyl - et hy| - ca | o~

- 4-12- (4-i sopropyl -t hi 493} - 2y )é&- et hoxy-

guingzolin-4-y|oxy|-cycloBentanegﬁrbonyl}-anino

-2-vinyl -cycl opr opanecar boxyl i c
2-(1-Ethoxycarbonyl-2-vinyl-cyclopropylcarbamoyl)-4-[2-(4-isopropyl-thiazol-2-yl)-7-
methoxy-quinazolin-4-yloxy]-cyclopentanecarboxylic acid (22)

Compound 15 (850.0 mg, 2.30 mmol), PPh; (1.60 g, 6 mmol), and the thiazole
quinazoline 7 (820 mg, 2.72 mmol) were dissolved in THF (30 mL) in an ice bath.
DIAD (1.18 ml, 6 mmol) was added dropwise. After stirring for 30 min, the mixture
was stirred at RT for 2 days and then concentrated under vacuum. Flash column
chromatography (silica, EtOAc — hexane) gave the Mitsunobu product. To a solution of
this product (1.04 g, 1.60 mmol) and triethylsilane (460 mg, 4.00 mmol) in DCM

(30 mL), TFA (30 mL) was added dropwise at RT. The mixture was stirred for 2 h at
room temperature, evaporated under reduced pressure, and coevaporated twice with
toluene. Flash column chromatography (silica, 94/6 DCM-MeOH) gave the title

compound as a white solid (950 mg, 70%).
“f{
S
N

<'>©:.>/g

| : 9
N . AL
NN N %/NA o™
o 0 —
i

Example 23
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acid ethyl ester (23) To a solution of the carboxylic
acid 22 (1.60muol ), N nethyl-5-hexenylam ne HO salt

wG203080192y, 2.40 nmol ), and HATU (920 ngy, 2.40pamEP3006/064822

35 nL DMF, in an ice bath, 2was added D EA (1.30 ni,
7.2 mol) and stirred for 30 mn. The m xture was
stirred at RT for 3 h and then added to an saturated
de{2diex-S-ehyitmethyledarkanbyl)v9-d4-tmeropyt thidvohdy k-7 -Mkthoxy-
Bl 4850 R Y 86D iftadcBArB 1} ARnd . DinGl- B)oriGihBl boxyic
me ordgarni c phase prrne, darreda wi
3% and evaporat ed under reduced 10

moeaséiﬂﬁtﬁ)n o-lfﬂﬁe IBSYSIE a¥iaD2I (3 %bﬂfn?cq Wnﬁﬁi exenylamme HCl salt

e %Egmﬁb g%%fﬁ%ﬁgei ;(il 35 f BWE Sl aige bath,

@va@ad&éd\DtEAL (1330 YALO7Q rhimol) anfl stirred for 30 min. The mixture was stirred

1 b 558 BB heniaBaf e RO XH AP tirdten-
Izarbenaledﬂxb Iemtmc ead extrét:t@h‘érebtuwsbwlh ethybanetdttee {Thg lorganic phase
?}f&%%&ﬁ%lth Eﬂ?tf X X%H %ﬁ%oﬁ%ﬁg sme éﬁﬁlsevq SSRl\ader Bd

Inare system S Successi ve

8
dressrst i piadudtiwap &91%({) by eqlyma chromatpgraphyorciligaeel zlepd with
HeRficadthfRcetaR(OLY iy, §94).My) was added and the system
was evacuat ed and flfled with argon tw ce. 20 The
m xture was refluxed at 90 C overni ght, concentrated,
&xdmpidildected to flash colum chromat ography (silica,

Et OAc - hexane) to give the title conpound as a gray-

brown solid (380 ng, 46% . MS ( + 662. Exanple 25 0
0 ONk OO0 25 WO 2007/ 014 PCT/ EP2006/ 064822 73
1-f (3-Oxo-2-oxa- b|c9

2. 2. 1l hept ane- 5- carbon F 2-vinyl -cycl opropane
carboxylic acid ethyl Iz'25) To a solution of 13

(857 ng, 5.5 nmol), in DI\/Fo(14 rrL) and DCM (25 nl) at

room tenperature, was add th drochl ori de of
1-am no- 2-vi nyl - cycl ogr op ar tﬁl I C

17-[2-(4-Isopropyl-thiazol-2-yl)-7-methoxy-quinazolin-4-yloxy]-13-methyl-2,14-
dioxo-3.13-diaza-tricyclo[13.3.0.0*4,6*]octadec-7-ene-4-carboylic acid ethyl ester (24)
The diene 23 (900 mg) was dissolved in 900 mL DCE in a reflux setup. The system
was successively evacuated and filled with argon 3x. Hoveyda-Grubbs 2™ generation

catalyst (90 mg) was added and the system was evacuated and filled with argon twice.
The mixture was refluxed at 90 °C overnight, concentrated, and subjected to flash
column chromatography (silica, EtOAc — hexane) to give the title compound as a gray-
brown solid (380 mg, 46%). MS (M+H)" 662.

;MNKTLO&

’
‘h,

Example 25
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5 acid ethyl ester, prepared as desecribed in
W03/ 099274, (1.15 g, 6.0 mmol), HATU (2.29 g, 6.0

wornapiaed DI PEA (3.82 nl, 22 mmol). The react PONERES6/064822

stirred under N2- atnospher@ at anbient tenperature
for 1 h. LC M5 anal ysis showed conpl ete conversion
and the reaction m xture was concentrated i n vacuo.
THE3 10z Zora-higgclof2e2 i Bsptane§-darbobdiVafiii 6] - Irivinyhoylcléprapdve

'é‘% Og@%a@&‘gthﬁ;ﬁﬁté}gﬁes were separated. The 10 organic
and brine, dried

(ngeszgh)tloeamf 18i(B3 Emed?-5 rméqb,vlal(Dl@i’ (1hmlg gnd BGEMI(ES g gbroom

Bébyrglﬁfb Wa$ all®daRé hpRBENISAAE &fll-Smho- 29-9?1@1 gt.‘féﬂ\/%anecarboxyhc

Ry fgte} B plod a3 descerindd 5 WOY5098574(1.158%6.0 mamal), HATU

22 09 gFb. DWGB%@MPER-(SI BmyﬁL QRahdpOPhd eadctivan®asl stirrdd yider N,-
FREbnEt R PR P esBRlE o b ORI smalysis thoygd gpmplete
(c80®rsign and e rmwm) mmtuwaww copgéntratgd inrvaeud Therresidue was

%(%ésgl%}i?n D@/{ é R r d’ﬁ 'H(Yﬁé %ﬁ%ﬂe @lap ﬁvér@- gpa[i‘éted The

5] rea t1on

@é&ﬁnédplﬁlﬁ?iwﬁh é’a??h?ﬂé’%lﬂbNénga rac) ang Bring, driedh (MegQurasddilipred.
b@eﬁﬁv@l bMBEESIVEN in PacubhEfofdedtRVRY St 6avibdihd (A6l £ @9% NLO/MS
3 Eé@%“ﬁ%@f reacti on was irradiated for

ﬁﬁ € Ydture of 100 C. After coollngto
40 C, the transparent solution was concentrated in

d the residual brown oil co-evaporated 3x
Ltﬁ%%%l%}\%%:l to 25 renpbve any he3| dual water. The crude
title conpound, in the form of a DI PEA salt, was
i medi ately taken forward the next step. LC M
>95% nmiz (ESI+)= 312( M+ nple 27(}|HOITV\D
2007/ 014927 PCT/ EP2006606482
2- (Hex-5-enyl - net hyl - car (%f ydroxy cycl opent ane
car bonyl | -am no} - 2- dlg%%_écycl g car boxylic acid
ethyl ester (27) The d compou d 26 (5.5 nol) was
di ssolved in DCM (50 nL) and DMF (14 nL) 5 foll owed
by addition of HATU (2.09 g, 5.5 nmol),

N- net hyl - N- hex- 5- en Iamn (678 ng, 6.0 mml) and
Br@ethoxycarbonyl-2-vim A drk evelopents

rcﬁfb%?drl‘imamd dnsopropvlethvlamme salt (26)
To a solution of 25 (800 mg, 2.73 mmol) in water (15 mL) in a 20 mL microwave
reaction vessel was added DIPEA (1.2 mL, 6.8 mmol) and a stirrbar. The reaction

vessel was sealed and the imiscible slurry was shaken vigourously before insertion in
the microwave cavity. After 1 min of pre-stirring, the reaction was irradiated for 40 min
to a set temperature of 100 °C. After cooling to 40 °C, the transparent solution was
concentrated in vacuo, and the residual brown oil co-evaporated 3x with MeCN to
remove any residual water. The crude title compound, in the form of a DIPEA salt, was
immediately taken forward to the next step. LC/MS >95%, m/z (EST")= 312(MH").

Example 27
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was stirred at anbient tenperature for 1 h. LC/ M
anal ysi s showed conpl ete conversion of the startin

wondoeniebs and the reaction m xture was concenPCEEPIHO6/064822

vacuo. The residue was redi#ssolved in EtOAc (100 ni)
and and the organi c phase washed 10 with 0.1 M HC
(agq), K2C03 (ag) and brine, dried (MJSO™4) and
filtered. Renoval of the solvent in vacuo gave an oil
Vk{ [ H{HoRS -@tyl-nfatled-chibatrogh At-Eydroxst wdsptiviedatbdriyt]laamino} -2-
ELQAC: N to ff%rdth t Ilegn'pound(l 65 g,
5, Rf=0.5; LC/ M5
ﬂ@e%udwcpn(psﬁnd@&(%m(ows dI&SBIVEﬂlamﬂCM 280 L) ahd DM@ mL)

?%lm{e]d @ é!d_dét}]oq of HA'EU (2 09 mﬁn)ol) N- meth%I-N }1ex- nr?’lazlglln (678
img, 5.0 mme)) anég)ngA (3 08 mL 17 5 mmol) at room temperature The reaction
ReRAREE atrdmsiyﬁtl telﬂ irf@te for VI YIC/0I8GnaRs @@H@Wé‘cﬁé duepivtei C

SheemeL bl et %ﬁ/fs)naﬁ u@%ﬂfﬂ?%ﬂ% 5 9% (AT irpvacuo.

(Ge rétdade(wditedissalveden AtOaicl(100mD) and ardd the organic)phaseswashed

}9 9ﬁ?glor ngﬁS%(@okf‘ ?%‘ dIGt%nene( %lggrhc@d ) gpd ﬁltﬁegrReIﬂ?Val of

(tle dveyt irgvaguo m gn mbwhlcamwuaﬁdd by flesh ehrpmatogrpphy (Bilica,
%t(f)@’c 1\Qe(5H5‘ td 4¥forll %Cﬁtueoébn'iABd&hH (E6¥RS74%). QWSﬁlea)WMéOH EtOAc

gomte mgﬁo fter stirring at room
t%‘%?p&fa@ 3+ ECABS S5R0%. THe G k403 RV, quenched with
citric acid (5% aq) and extracted wwth EtOAc (3 x 20

EX@E&%S conbi ned organi c phases were washed with
id (5% aq, 2 x 20 m.), HO (2 x 20 nlL). The

organi ¢ phase was then dried over 04, filtered and
evaporated. Purified by flLasbhnN tography wth
DCM MeOH to yield 166 ng r oduct (9)/ hydrol ysed
product (48/52). This m xt used in the next

step. WO 2007/014927 PCT/ EP200g/ 064822 75 Exanple 29
NN N OO HO H

| g : Z H ©
W/N \n\\'" NK\JL O/\
O 0] ”

1-{[2-(Hex-5-enyl-methyl-carbamoyl)-4-(2-phenyl-quinazolin-4-vloxy)-cyclo-

pentanecarbonyl]-amino}-2-vinyl-cyclopropanecarboxylic acid ethyl ester (28)
Compound 27 (0.15 g, 0.37 mmol) was dissolved in DMF and the solution was cooled
to 0°C. NaH (60% in mineral oil, 0.04 g, 1.10 mmol) was added in one portion. After
0.5h 4-chloro-2-phenylquinazoline (purchased from Aldrich) (0.98 g, 0.41 mmol) was
added and after stirring at 0 °C for 0.5 h the reaction mixture was allowed to warm up

to room temperature. After stirring at room temperature for 2h, the reaction was
quenched with citric acid (5%, aq) and extracted with EtOAc (3 x 20 mL).The
combined organic phases were washed with citric acid (5%, aq, 2 x 20 mL), H,O (2 x
20 mL). The organic phase was then dried over MgSQOy filtered and evaporated.
Purified by flash chromatography with DCM/MeOH to yield 166 mg of product
(9)/hydrolysed product (48/52). This mixture was used in the next step.
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001- {f
2- (Hex- 5- enyl - net hyl - car banoyl ) - 4- ( 2- phenyl - qui nazol i n

W0 de0glootoy) - cycl o- pentanecar bonyl | -amino } PCT/EP2006/064822

- 2-vinyl -cycl opropanecar boxylic acid (29) 5 Conpound
28 (0.17 g, 0.27 mol) was dissolved in DMF (2.5 nlL)
and transferred to a mcrowave vial. LiOH (agq, 2 M 8
Mxpmpes2%dded and the reaction was heated in the

m crowave at 130 C for 1 h. Quenched the reaction with
Ha (agq, 1 M to pH 1 and extractegswith DCM (3 x 20
nmL) . Conbi ned organi c phases vveke d with HC

(ag, 1M 20 niL) and H20 (3 y Wt er phase was
back-extracted with DCM 10

¢ }rL). Organi ¢ phases
were dried over MgSO4, filteredand evapor at ed.
Purified by flash chromatograp@y (DCM/ MOH) to

yield the title corrpound(O 08 Exarrple 30 /1
I\I\\-NOHON\kH- ﬁfo
4- (2- Phenyl - qui naz OXW cy ﬁﬁ -1,2-dicarb

oxylic acid 1- 1(1cyc|o-

propanesul f onecar bonyl - 2- vi nyI cycl opr opy|] ) - am del

2- (hex-5-enyl met hyl am de (30) Conpound 29 (0.05 g,
80.70 pnmol) was dissolved in DM/ DCM (1:3, 1200 L)
dnf{2-(Heatfsényi- nmdh;ﬂ@aﬂ)amoal)-4 @a@vlmmlhazﬁﬂiﬂ\@ ylokg)-cyclo-

AaHE BRI 29 i1
Gormnonng 28 (O A7 22022 mmelbrras éﬁﬁﬂi]’%ﬁ mrI%MF/Qﬁﬁ b )ans %arnsferred toa

V%%O?%gg g%‘l‘ \9iOW (agMAM %LPGVSPQJ&Q R tHa4dtioR SFhsihBated in the
PR 110 @@ij@m@%ﬁ@? Forction ¥ibdi baodd) GaE2 end

'éﬁtrécledlwnB DICNA)(3 wed) mﬂ;i &%xﬁb:inédt&gaﬁt peedeonghedoith HCI

fi ARG 1 B Rpuol B bpb B Reif U o

\As0 mbhOrgan¢ ghasesvasrerdsigid oy MgSOu rfilp@M arfieyaporgted Rurified

BN aRgh VSRR P Moo g8 st Cphopelfe Rgs & 4%

Combi ned 5 organi c phases were washed with HO (1M
Fxhmplyigne and water. Dried the organic phase over

and evaporated. Dried in vacyo to yield the
t|t| e conpound (50 ng, 90%. Ne 31
©;¢N

4-(2-Phenyl-quinazolin-4-vloxy)-cyclopentane-1.2-dicarboxylic acid 1-[(1¢cyclo-

propanesulfonecarbonyl-2-vinylcyclopropyl)-amide] 2-(hex-5-enylmethylamide) (30)
Compound 29 (0.05 g, 80.70 umol) was dissolved in DMF/ DCM (1:3, 1200 pL) and
transferred to a vial loaded with EDAC. The mixture was allowed to incubate for

10 min at room temperature. Addition of DMAP was followed by 20 min of incubation
at room temperature. A mixture of cyclopropane sulfonamide, prepared as described in
WO003/053349, (39.1 mg, 0.32 mmol) and DBU (49.1 mg, 0.32 mmol) in DCM/DMF
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Cycl opropanesul fonic acid f

wa 3eomei49yt - 2, 14- di oxo- 17- ( 2- phenyl qui nazol i n- 4pg1/EP2006/064822

oxy) 3, 13-di aza-tricyclof 76

13.3.0.0*4, 6*| oct adec- 7- ene- 4-car bonyl | am de (31) A

sol ution of conpound 30 (0.02 g, 25.80 nol) in dry DCE
(13, 330 phesasoadidedi td the activdited atimpmmdnl@ Theakcadtmadeaictture as
T@tha %ﬁth%&%%m@g %}% HEE 166 b@ A fiéle @gﬁ&&mﬁ?gf s%lv%gts 1n vacuo

sol'ution was degasse

dhesrepidnoes rréisselyed in PRAL. rﬁlﬁmgmpham Wﬁs)wmhedazrltmgﬁl (IM, 3 x
@o Iﬁt)t WatGpHasS Wwhd @Bn Bﬁcksééln\é@{éh ,WIM)cM cat be HlL\ga@oﬂBﬁi@d

L?%p‘f’%@ Ig‘gag‘\%ﬂgf’lth Haﬁl(@/[ %udnvg?tgs%leg}nllige{ organic
‘i’hés%cﬂ@f MeSOy und @Zaporated! DHicdxiy lvemﬂo afieldl theithydonguhd (50 mg,

cycl o-
%@ﬂbanecarbonylI-anino}-z-vinyl-cyclopropanecarboxylic
acid ethyl ester (32) WD 2007/014927 PCT/ EP2006/ 064822
Fhafepund 27 (0.49 g, 1.21 nmol ) was dissolved in

) and transferred to a 20 nL m crowave
reacti on vessel equipped wit magnetic stirring bar
and aqueous LiCH ( ), and was added. The
reacti on vessel was edland the imscible slurry
was shaken vi gour ou pefOr e insertion in the
m crowave cavity. The regction 5 was irradiated for 30
mnto 130 C. The react| m xture was cooled to 40 C

and the clear sol ut hdifieggto pH 2 with aqueous
HO (1 M 24 nl) andNext te 3 vvlq.')h Et OAc (20 nl).

1y

The pool ed org phasgs yere w*s |ne dried
(MyS™4) and filter®&d. oThe sJoI : H\A@s renoved in
vacuo whi ch gave the (0.41. 19, 90% . The crude
acid (410 ng, 1.09 mmuol) ssolved in DVF (1.5 L)
and DCM (4.5 nL) 10 fol |l owed by additi on of EDAC (417

rZ:,gy'clot)rot)aner:m?flo}nc ac1(f ﬁ? metﬁsqpf £ tdi“(')g(g 17 hen{r(lqumazolm 4-yl-
oxy)3.13-diaza-tricyclo[13.3.0.0*4.6*]octadec-7-ene-4-carbonyl]amide (31)

A solution of compound 30 (0.02 g, 25.80 pmol) in dry DCE (15 mL) was added to a
dry microwave vial loaded with Hoveyda Grubbs second generation catalyst (83.1 mg,

5.0 umol). The solution was degassed with nitrogen gas before heated in the microwave
for 10 min at 150 °C. After evaporation of solvent, purification was done on prep-LC
which gave the title compound (3.00 mg, 29%).

Example 32

o Ui
) o”z.,,,”N-f'ﬂ

1-{[4-(2-Chloro-quinazolin-4-yloxy)-2-(hex-5-enyl-methyl-carbamovyl)-cyclo-
pentanecarbonyl]-amino}-2-vinyl-cyclopropanecarboxvlic acid ethyl ester (32)
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was allowed to incubate with stirring at room
tenperature. After 10 mn, DVAP (133 ng, 1.09 mol)

woam7adged fol |l owed by anot her 20 m n i ncubat i POT/AP2006/064822

room tenperature. Subsequéntly, a pre-m xed sol ution
of cycl opropanesul fonic acid am de, prepared as
descri bed in WO03/053349, (527 ngy, 4.36 mmol) and DBU

(@Gipougd 27 50.49 861.Ainpimol) waDissql2edin)DMFd(1 DOM and traibjferred to a
S e R, Sy g R o B s
ddQbl@tMat &8 mln apd ¥as addasd The aaasts@l vesgel ivrps peadpd andthe imiscible
'Elﬂ)rfy wWaSsh Ql&eglaﬂ SurBh BefORSinV@EHEHh the hﬁcrlaw%é‘@wt@ame reaction

br in dried, S04) o
§"Y %Stné?‘lé?fe& f‘H Ht”g’vxg %%Wﬁ%%l TG a3 soilﬁg tq 4(¢°C and the
fckat @bletmasclmﬁéd fd lﬁeli 2byiticayuecws MQH apMy 24 sill)iadd extracted 3x with

S T B by Bl T 0T K10

4B (adHThe solient sas fomevedde vdcam whith geve(ﬁhe a@dgo 40 g690%). The
e)acié?@l@i hs e 9loy %‘!mbﬂ 81v9& in BVF Gﬂﬁnﬁ gﬁdgbh‘ﬂ}i‘ (4.5 mL)

was CO0O0 |n m ner al

folayvedky addiion %f&d%@cu(ﬁ 7 @sri! .1&ﬁ§n01)\ﬁftrepmde@p¢rawre ‘The mixture
vt atlowhd & ﬁcﬁbﬁk@ﬁﬁﬁ kiifRg(EP r&o"ﬁl ﬁa, graﬂﬁe NERED 10/@s, AP

2??30‘3”19{)% iwa%)aél‘%d?@&mq he reactjon was

ef, 28 misyincubation atirgom
wersparatarec Sabselyeralyda presmixet solutivh of eydlaprifiesidfpnicavild amide,

SIS T T
36, mpd in DMF 22 mh) jand THEM A2 gl waspiddedefollawed b heatirigad the
QHl@fO“Mg§%1 odec! He ﬁ@gn@ Mhe r@s‘(ﬂﬁ%@ﬂ %gluhQn Wa? L:G’ncteﬂt‘f'ated in vacuo

title conpoun
pod redissobes @BE@@C (PgnkX é% [ogganip Rhaﬁ@ w?s Nwheé Wl@ HMHEI (aq)

3)N1(ﬂnL) alfdl brind {10 DHEF-dFie@ (VB0 dhld filtered. The solvent was removed in

%}qeti\l/%reé}ggf A aé?(ﬁgy 8%' IAORRHHS difica HIOREMEGHCY7.5:2.5)
1@ g(vt oy sl prpmemédeatvuvtovey/(0a40 ) GC %) POGMS 295Yonyn/z @B&INep
del 2-(hex-5- enyI 5 met hyl -am de (33)

éon%gﬂ%n 0.03 g, 46.6 nol) was | oaded in a
rﬁh@rsw@zmlde n\ta@ge((hé?r guff-6hmmolhweshdissobyeden HNRE d.)znd the
%lhtlﬂﬂ— s TbNEE f0R0 VRN EE084 i veiderd] 1, 3.04 § 010 mrd1Pwes added in
Ipr(lrt‘i'on(se. After 0.5 h 2 4-dichloro-quinazoline (0.15 g, 0.75 mmol) was added and after
stirring at 0 °C for 1 h the reaction was allowed to warm up to room temperature. The
reaction was quenched by addition of citric acid (5%, aq) and extracted with DCM (3 x
20 mL).The combined organic phases were washed with citric acid (5%, aq, 2 x
20 mL), H,O ( 2 x 20 mL). The organic phase was then dried over MgSO,, filtered and
evaporated to yield the title compound (0.38 g, 79%).
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m crowave system The reaction was quenched by
addition of citric acid (5% ag) to pH 5 and

wezdracted with DCM (15 nL x 2). The conbi ned PCTAEP2006/064822

phases were washed 10 with78itric acid (10 nmL x 3).
Back- extracted water phase was washed with DCM (20 nL
x 2) and the conbi ned organi c phases were dried over
Mxa®pte 3X¥iltered and evaporated which gave the title
compound (27 ng, 82% . Exanple 34 ~NYNN OHON, O

11 ff of o Ho 15 Cycl opropanesulfon' c acid
{13- et hyl - 17-f 2- (4- net hy f1- 1yl ) gui nazol i n- 4-
yl oxyl - 2, 14- di oxo- 3, 13- d -trycycl of

13.3.0.0*4, 6*l oct adec-7-e 4 FAr bonyl} -amde 34 A

solution of conmpound 33 (23.50nmg, 32.2 nol) in dry DCE
(20 m.) was added to 20 two dry microwave vials each
| oaded with Hoveyda G ubbs s

gnd (gen@r atd on cat al yst
(2.6 ng, 42m$l§)/\,he\/cN\[ A dﬁ%ﬁgs W th
in thie

nitrogen gas before heat ed | e VO, 2 927

PCT/ EP2006/ 064822 79 ni cr Qwave Por 10, m® at 150 C.
The two bat ches were conbi ned after he|]at| ng and the
sol vents evaporated. Purification on prep-LC gave the

&M&MM* %ﬁ4 Vloxvaf%clopentane-l,¥-di\<|:Yarl\Lo‘;(vlic acid

4-[( E—chotibﬁﬂ@ohﬂesulﬁonﬁﬂaminombmivﬂ-a vinyilyxlppeopyl)améde] ardext-5-enyl-
wdhGARaY5F aci d

Compound 32 (0.03 g, 46.6 pmol) was loaded in a microwave vial together with
1-methyl-piperazine (0.5 mL). The mixture was heated neat for 10 min at 120 °C in the
microwave system. The reaction was quenched by addition of citric acid (5%, aq) to
pH 5 and extracted with DCM (15 mL x 2). The combined organic phases were washed
with citric acid (10 mL x 3). Back-extracted water phase was washed with DCM

(20 mL x 2) and the combined organic phases were dried over Na;SOy, filtered and
evaporated which gave the title compound (27 mg, 82%).

Example 34

Cyclopropanesulfonic acid {13-methyl-17-[2-(4-methyl-piperazin-1yl)quinazolin-4-
yloxy]-2.14-dioxo-3.13-diaza-tricyclo[13.3.0.0*4,6*]octadec-7-ene4-carbonyl } -amide
(34

A solution of compound 33 (23.5 mg, 32.2 umol) in dry DCE (20 mL) was added to
two dry microwave vials each loaded with Hoveyda Grubbs second generation catalyst
(2.6 mg, 4.2 ymol). The solution was degassed with nitrogen gas before heated in the
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1-1(1-cycl opr opanesul f onyl am nocar bonyl - 2- vi nyl -cycl op
ropyl)-am del 2-(hex-5-enyl- nethyl-am de (35)

w@oompoued7 32 (0.03 g, 46.6 pnol) was | oaded i NPEI/EP2006/064822

m crowave vial together witth 10 norpholine (0.5 ni).

The m xture was heated neat for 10 mn at 120 Cin the

m crowave system To quench the reaction citric acid
(msiotovayy forald) raohc d 50 8C fhhedwar tatchex Wereodoatbinddt dfteDindating and the

) 0
St uantted FUC SIS ERRE T U BR300 2200
with DCM (20 nL x 2) and the conbi ned organi c phases
Whaply35£d over Na2SO4, filtered and evaporated which

ave the title conmpound (17 529 . Exanple 36
(JO NYNN 0O HO NN N-S-< oog’u’i?.l
N

Cycl opr opanesul foni ¢ acid Ny
113- et hyl - 17- ( 2- nor phol -yI\N(qui nazol i n- 4-yl oxy

-2,14- 20
di oxo- 3, 13-di aza-tricyclol 13. §. 0. 04, 6*| oct adec- 7- ene-

4- car bonyl | -am de (36) V\D 200 /014927

PCT/ EP2006/ 064822 80 - of C@ITp nd 35 (17
g, 24.5 gnol) ~1\n ad to a dry
m crowave vi al I oaded W't h\n vey a s€dond

generation catalyst (3.8 n 6.Q e sol ution
was degassed with nitrogen gas before |i]eat ed in the
m crowave for 10 min at 150 C. Evaporation of the

sol vents followed by purification on prep-LC 5 gave
4H@-Mprphelindrylquirazo tin-4- ﬂng)%wnentmhﬁmﬂxbﬁc_m@
QO (1-c9&1bprobanksulfonylaminocarbonyl-2-vinyl-cyclopropyl)-amide] 2-(hex-5-enyl-
I2-THex-.5-enyl - Net hyl - car banoyl ) - 4- Nydr oXy- cycl opent an
M&@l@)—@é no} -2- 10 vinyl-cycl opropanecar boxylic
aﬂbnﬁbolﬁlﬁa B2 ®.0Pp guml6 01)4\9535 168ded in almﬁi‘m}a)ve Wi$ together with
i ssol.ve ns t.0

AU L0 5 dnlck o BBk sl Ret B i min ARLAYER] B he
smiicmlwang sjzmmnaTtdqlmmuh th.esreactlon citric acid (5%, aq) was added to pH 5 and
extracted with DCM (15 mL x 2). The combined organic phases were washed with
citric acid (10 mL x 3). Back-extracted water phase with DCM (20 mL x 2) and the
combined organic phases were dried over Na;SOy, filtered and evaporated which gave
the title compound (17 mg, 52%).

Example 36

Cyclopropanesulfonic acid [13-methyl-17-(2-morpholin-4-vl-quinazolin-4-yloxy)-2.14-
dioxo-3,13-diaza-tricyclo[13.3.0.0*4.6*]octadec-7-ene-4-carbonyl]-amide (36)
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25

LiOH (2 M 10.5 nL) was added. The reaction vessel was
sealed and the imm scible slurry was shaken

woe@onowst y before insertion in the mcrowave BEWEP3006/064822

The reaction 15 was irradi &ed for 30 min to 130 C.

The reaction m xture was cooled to 40C and the clear
solution was acidified to pH 2 wth agueous HO (1 M
234s0101)’om0f0b0mponaﬂ: 821 AmpgR4. Epﬁiéd:) 10 Six2 DOH (1 5 nilh)ewsscmldedito a

PP PR e Y5l Bl AR LI e Wb bl m Mt a0t 8 mg,

(eI DI Bhectoh UERs(ds E855P Wi Bivgeen 563 heforegiagedi she microwave

(f&si 0'thin §t713() MettEvap o?ﬁlomm&l R8isMollGwéd b)q)unﬁcatlon on prep-LC
Chl.or o- 4-is &r azol - 2-yl ) qui nazol i ne )p

@Bﬁ%@ﬁr’i’&le@ 9 ) was added to phosphorous

oxychloride (2 rrL) and 25 heated to 100 C for 2 h.

'Ehe e ion m xture was then poured on ice with

V“S%Pg'ﬁ stirring and nade baS| with NaCH (aq). The

resulting slurry was extracted vm h et her (3x20 m.)

and t he conbi ned organic ph se re dr ed (MSAH) and

filtered. Renoval V\D 2007/ O 49 006/ 064822 81
of the sol vent in ed t t FeéHcompound i n
quantitative yield. LC/ I\/S >9 Sl +) = 290( M) .

Exanple 39 N r - 1 - N5 C

4- Chl oro- 2- (4-i sopropyl -thiazol -2-yl)-7- rret hoxy- qui naz
oline (39) Compound 7 (300nmg, 1 mml) was added to

dh{{2 g Her dusnybmethil-carbdmofyB-4shydrexydcydiepehtanetanb & 1]Grhinp } -2-

N1 T j b XLk s then poured on ice with
4711&1 cxagpfog%tcﬁl%gx did basic with Naod The

(Gospound 37 4% mg, hWabmaal} wes digsolyed-in AME((1 S(aamnsfg)red toa
Q’O%L RecloMab RaeA eR%] eqib ﬁ&ﬁ@lt%&&gﬂéﬂl@ﬁﬁﬁﬂ?%d%ﬂeous

o Sl e o embe o S Erpb s
Tﬁlﬂ‘l’y(\Eﬁ' shhken3vi@grvtity befoxainisértiodt th e nhicrowave cavity. The reaction
was irradiated for 30 min to 130 °C. The reaction mixture was cooled to 40°C and the
clear solution was acidified to pH 2 with aqueous HCI (1 M, 24 mL) and extracted with
EtOAc (3x20 mL). The pooled org phases were washed with brine, dried (MgSQO4) and
filtered. The solvent was removed in vacuo to afford the title compound (410 mg,

90 %). LC/MS >95%, m/z (ESI")= 379(MH").

oo

Cl

Example 38

4-Chloro-2-(4-isopropyl-thiazol-2-yl)-quinazoline (38)

Compound 9 (100mg, 0.37 mmol) was added to phosphorous oxychloride (2 mL) and
heated to 100 °C for 2 h. The reaction mixture was then poured on ice with vigorous
stirring and made basic with NaOH (aq). The resulting slurry was extracted with ether
(3x20 mL) and the combined organic phases were dried (MgSQ,) and filtered. Removal
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yN\W SN OF O NL Oo015,'"i1
1- ({2- (Hex-5-enyl - net hyl - car banoyl

WO 4001814947 | sopropyl -t hi azol - 2-yl ) qui nazol i n- 4- PCT/EP2006/064822

yl oxyl - cycl opent anecar bonyl8} - am no

-2-vi nyl -cycl opropanecar boxylic acid (40) Conpound 37
(26 ng, 70 gnol) was dissolved in THE (3 nL, dried

wif the soblent mivaeug afforded theitglesompbimdinvgantictedyibHLOAIS >95%,
% i i , 210 nol) and the reaction was 20
.{%/%3%2% Ldzébélrgﬂﬁ mn at anbient tenperature. To the
reacti on m xture was then added conpound 39 (17.6 ny,
@@ﬂ@% 39 fol l omwed by incubation at amnbient tenperature
or To the reaction was thep added 0.1 M HC
(aq) and Et OAc, the phases separate and the aqueous
phase extracted wi th anot her portign of EtQAc. The
pool ed organi ¢ phases. were ie (\ s), filtered
and concentrated in vatys whi ga¥e a crude WO

2007/ 014927 PCT/ EP2006/ 0648R2 N82 product which was
further purified by flash=chrjomat ography (Silica;

DCM MeOH) to afford the titlg conpound (30 ngy, 78%.
LC M5 >95% mz (ESI+)= 632(M+). Exanple 41 N | iO
\]4_-@% !Qi.%f'é:'! 4-?§§_%|rg%H ;E—gh(?%z?)ill-g.-Vﬂ-JZ-methoxv.-quinazo line (39)

Comutd 7i(30mepyhmob wasciddad fd phophnzousayehloride (6 mL) and
HARAEOM T forid D rEaio R RERAD S6EMER BYirkd o e With vigorous

sHBEERRd anddle hasic math NaOHampThe woukias siupy| wasextmgeed with ether
B30 hhpantbe @bmBited dZganic PhasekGvéte aﬁwgia SOA%nd FfeRAIRemoval

%%gfégsp_ eing]glz\%%\é&?&grgeé hlteltl%lecc%%%ﬂnn in (1Luan‘§/1t§1ti\>1§ giOeAid. T&MS >95%,

m/z (EST")= 320(MH").

e

N s
©;¢N

o

| Q(H Q

x N A
NN N NA OH

T

1-({2-(Hex-5-enyl-methyl-carbamovyl)-4-[2-(4-isopropyl-thiazol-2-yl)-quinazolin-4-

Example 40

yloxy]-cyclopentanecarbonyl}-amino)-2-vinyl-cyclopropanecarboxylic acid (40)
Compound 37 (26 mg, 70 pmol) was dissolved in THF (3 mL, dried with mol. siev.).
To this solution was added NaH (60 % in oil, 8.2 mg, 210 pmol) and the reaction was

incubated for 10 min at ambient temperature. To the reaction mixture was then added
compound 39 (17.6 mg, 61 umol) followed by incubation at ambient temperature for
16 h. To the reaction was then added 0.1 M HCI (aq) and EtOAc, the phases separated
and the aqueous phase extracted with another portion of EtOAc. The pooled organic
phases were dried (MgSO04), filtered and concentrated in vacuo which gave a crude



10

15

Exanple 42 N aNA\ I S NOHOO N11 NSOON, H1
1 i1 0 15

wd2602/0{#21 sopr opyl -t hi azol - 2-yl ) qui nazol i n- 4- yPORYP200§/064822

| opent ane-1, 2-di carboxylic8acid 1- f

(1-cycl opropanesul f onyl am nocar bonyl - 2- vi nyl - cycl opr op
yl)-am del 2-(hex-5-enyl- nethyl-am de (42) Conpound
$HRoduzbwhigh viis 0@Sier puofiyd b flagh-cgsomategraphy (BikcHIMCMIMEOH) to

. 4 £ °E
e b Rl (0 g s L NS 20 0 5 GBI
PCT/ EP2006/ 064822 83 incubated for 10 m nutes,
%@;t‘mhby the addition of DVAP (4.8 ng, 0.0395 nmol)
and another additional 20 m nutes of jncubation. A
pre-m xed sol ution of cyclo- propylsul am de,
prepared as descri bed in WO03/05334 (19.3 ng, 0.158

nmmol) and DBU (23.8 L, Q. 158 mT'\%)éM!h DCM DMVF (1:1,

200 L) was added, follo ti$g in the
m crowave to 100 C for 30 ThR resulting red
sol ution was concentrated I vgcuo whi ch gave a crude

product which was further purificed by Prep LCMS to
afford conpound MS-103-156 (19 iy, 65%, mz (ESI+)=
735.28 (M#). Exanple 43 N| | I\WMOS ~N ONHO
O NSOO-~ | FRISLEANG . R
2-(4-1sopropyl -thiazol -2-yl)- 7- et oihqu?ﬁazol i n-4-vyl
oxyl - cycl opent ane- 1, 2- 0 0 ”

1-({2-(Hex-5-enyl-methyl-carbamovyl)-4-[2-(4-isopropyl-thiazol-2-y1)-7-methoxy-

quinazolin-4-yloxy]-cyclopentanecarbonyl} -amino)-2-vinyl-cyclopropanecarboxylic
acid (41)

The procedure described in example 40 was followed but with the use of quinazoline
derivative 38 instead of 39 which gave the title compound. LC/MS >95%, m/z (ESI")=
662(MH").

Example 42

NY”L )
A S
©;¢N

Q

4-[12-(4-Isopropyl-thiazol-2-yl)-quinazolin-4-yloxv]-cyclopentane-1.2-dicarboxvlic acid

1-[(1-cyclopropanesulfonylaminocarbonyl-2-vinyl-cyclopropyl)-amide] 2-(hex-5-enyl-
methyl-amide) (42)

Compound 40 (25 mg, 0.0395 mmol) was dissolved in DMF:DCM (1:4, 700 pL),
followed by the addition of EDAC (15.2 mg, 0.079 mmol) at 25 °C. The mixture was
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15

di carboxylic acid
1-f(1-cycl opropanesul f onyl am nocar bonyl - 2- vi nyl - cycl op

wo o@ylo)492ani del 2- (hex- 5-enyl - met hyl - ami de) 43) PAHEP2006/064822

procedure described in exasple 42 was foll owed but

with the use of conmpound 15 41 instead of conpound

40, which gave the title conmpound (12.3 ng, 36%, mz
(ikcSbated forolR) BRwudyHo)lowEd bythecadddtiod ofIDNMAP@4 Y 18g,0.0395@nmol)

2R plsBer sttt D mipysbr ineub SioHOAR Khied tdtion of yelo-
propyisulfonsmyisier prepared pg deseniberl ip WQ03/0a33% (L9432 tagofty$8 mmnol)
andBBY 52328 éﬂ 6li SXAMDILA-TICREPME (16 Q20011L) was added, followed by
3.3.0.0%4, *1octade%-z-e e: 4-car oné%&,-an1de .44
é&ﬁa&mahwmmw g 00GCder Ay Thsgesyitingdrd sefution wps,
Bf@ﬁ:e(n&aféﬂ)in Mtﬂ@e bg;v}ﬁd':}t gal@%rhrudéprbd%dtwlﬁd) \b?s_ mhhzquﬂiﬁeﬂcbly Prep
evda-G ubbs an er 4
oS VR Sarhoind BisR) e CRARE. S0 R ST o T
was m crowave heated to 150C for 10 m nutes and then

Wt ed in vacuo which gave a crude product
rch was purified by Prep LCM5S to afford the title

conmpound (9 ng, 64%, mz (ESI+)= .27 (MH). 10
Example 45 ON | N ON ~

S
N
() NYL\
- AN S
=N
@)

BOFR N
o~ o~ N L N
o] o] ] o
|

4-[12-(4-Isopropyl-thiazol-2-vl)-7-methoxy-quinazolin-4-yloxvy]-cyclopentane-1.2-

dicarboxylic acid 1-[(1-cyclopropanesulfonylaminocarbonyl-2-vinyl-cyclopropyl)-
amide] 2-(hex-5-enyl-methyl-amide) (43)
The procedure described in example 42 was followed but with the use of compound

41linstead of compound 40, which gave the title compound (12.3 mg, 36%), m/z
(ESIN=765.28 (MH").

Example 44
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O HOOO ONS ~H N Cvclopropanesulfonic acid {
17-12-(4-isopropyl -thiazol -2-yl)-7-nmet hoxy- qui nazol i n-

wd200glootent - 13- net hyl - 2, 14- di oxo- 3, 13- di aza- t r i BOT/EP$006/064822

13.3.0.0*%4, 6*l oct adec- 7-en@44 15 carbonyl } -am de (45)

The procedure described in Exanple 44 was foll owed but
with the use of conpound 43 (12.3 ng, 0.016 mmmol)
iGystopaspanésutfonpaaidd{ 1422 - (dhisadromdtkiazdl - i) -ghmaeaimpdytok y]-13-

%@@Mﬁ'@ééﬁi&éﬁ B@Sﬂ)é 44 6Mdthdec- 74 1} -amide

24401 - Et hoxycar bonyl - 2-vi nyl - cycl opr opyl car bamoyl ) - 4- hy
dmpruaa r42 obz 1R ) Wek disgolREd th a@rnc@m L) ®88& nitrogen,

Betce e%rlew Borardg Crubbesaiit secod generation .17 me,

DB mino]l) )dmalded irediy MCE (4ndL)) The i tvep wapmieowaveoieatddao

ng‘;b ?orl'q)gmélwt S {1) [h\ﬁg %rgg%n gtgﬁilgga{c:uﬁe i %V‘%OSI O eglﬁ'ééuct
ordnﬂewas purifieddry Rrep LEM B tat 4fford Die tittqmommdued (ﬁ/mgaﬁ‘i%b m/z

PR -;_%)m\ﬂ@s added. The ice-bath was renoved and
{(ﬁg EA?T(I)XtU e was left at anbient tenperature

over-night. Dichloronethane (-80 m) was then added
Fdmpleqpr gani ¢ phase was washed with aqueous sodi um
hydr ogen car bonat e, CItN\C acid, water, brine and
dried over sodium sul fate. QPurification by flash
chromat ogr aphy (ether -> Zsgret hanol in ether) gave
pure title conpound (6.1 9699 10 Exanple 47 O NO2
O

Cyclopropanesulfonic acid {17-[2-(4-isopropyl-thiazol-2-y1)-7-methoxy-guinazolin-4-
vloxy]-13-methyl-2,14-dioxo-3,13-diaza-tricyclo[13.3.0.0*4.6*]octadec-7-ene-4-
carbonyl}-amide (45)

The procedure described in Example 44 was followed but with the use of compound 43
(12.3 mg, 0.016 mmol) instead of compound 42, which gave the title compound
(4.7 mg, 40%), m/z (EST")=737.11 (MH").

Y OIVNOYEXH“
S

2-(1-Ethoxycarbonyl-2-vinyl-cyclopropylcarbamovyl)-4-hydroxy-pyrrolidine-1-

Example 46

carboxylic acid tert-butyl ester (46)
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O ~-OrNHO OO
2- (1- Et hoxycar bonyl - 2-vi nyl - cycl opr opyl car banoyl ) -4-(4

WO nioznowbenzoyl oxy) - pyrrolidi ne-1-carboxyl i c BCI/EP2006/064822

tert-butyl ester (47) 15 Csfpound 46 (6.13 g, 16.6
mol ), 4-nitrobenzoic acid (4.17 g, 25 muol) and PPh3
(6.55 g, 25 mmol) was dissolved in THE (130 m ). The
$icyiroeotedasolme ¢4 gdl 1.9 mnoIa A TUIi(6 9@ A BRyhmol) and 1-amino-2-

S5O AL bl o A18 Pl st oo
&3-812, h8.gmmab) werblisselvedain dIMF o0 mA}:faavdmgledé@lDG@n an ice-bath.

h)ﬁ&bﬁﬂ,?weﬁ@! Qlaﬁfét(mé@&% ml) Was adibdethéRe-vafewss ﬁéﬁié"vé’d and the
was exira

ed Wlt d|c oro 20 ur|f|ct
BYX e, WaS fqﬁtr rﬂvglhglgé‘{. %éqehlorgnfthage 80 ml) was
pleoit akded eﬁ(h’&lé ,orga2h1c2pha%e ﬁ/a%vﬁﬂieﬁazﬂdi aqueo dodium Bydiegen

B P ol e OB R g e

4:hmmatqgrbldryz(@thgr a¢ 7% methanol in ether) gave pure title compound (6.13 g,
@6@% et hoxycar bonyl - 2-vi nyl - cycl opr opyl car banoyl ) - pyrr
olidin-3- yl ester (48) Conmpound 47 (6.2 g, 12 nmol)
was di ssolved in an ice-cold mixture of trifluoro-

regul fonic acid 33 % in dichloronethane. The

i ce-bath was then renoved amd t 5 mxture was | eft
at roomtenperature for -1. 8ol vent was
evaporated and 0.25 M sodi ca nat e added and the

m xture was extracted with Hdi chl oronet hane.
Evaporation gave the titleg c rrpountzb(4 89, 95 % as a

yel | owi sh powder . E%;mde l}ﬁ O/O\ NYNHiIiLO
o)

2-(1-Ethoxycarbonyl-2-vinyl-cyclopropylcarbamoyl)-4-(4-nitro-benzoyloxy)-
pyrrolidine-1-carboxylic acid tert-butyl ester (47)

Compound 46 (6.13 g, 16.6 mmol), 4-nitrobenzoic acid (4.17 g, 25 mmol) and PPh;
(6.55 g, 25 mmol) was dissolved in THF (130 ml). The solution was cooled to ~0° and
diisopropyl azidocarboxylate (5.1 g, 25 mmol) was added slowly. The cooling was then

removed and the mixture was left over-night at ambient condition. Aqueous sodium

hydrogen carbonate (60 ml) was added and the mixture was extracted with dichloro-
methane. Purification by flash chromatography (pentane-ether, 2:1 — pentane-ether,
1:2 — 2 % methanol in ether) gave pure title compound (6.2 g, 72%).

Example 48
o)

0O
(0]
”@Y”A‘“‘Lo“
0
|
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O O 10 4-Nitro-benzoic acid
5- (1- et hoxycar bonyl - 2- vi nyl - cycl opr opyl car banoyl )-1-(h

wez2003/010ey| - net hyl - car banoyl ) - pyrrol i din-3-yl BSL/EP2006/064822

(49) Conpound 48 (4.5 g, 1668 mmol ) was dissolved in
THE (160 m ). A tablespoon of sodium hydrogen
carbonate was added fol | owed by phosgene (11.3 m, 20%
i4aN itfe -banzoieraeid. 5-{hethoxyehthoay W2y inyi-cy¢leptopylganbemey N-plyoplidin-3-

§@e$%g$8g:xture is fiItrated and re- dissolved in

t hane (160 m ). Sodi um hydrogen carbonate

Caanpogpd 44 (03 8) 12 warolhwaedissadyedones igsycalth mixtiene! trifluoro-

%ﬁaﬁﬁﬂlﬂn&@@cﬂ ) ? B dlaﬂ?&mbé - Thei€e- b@tﬁgasqgen%tﬁmved and the
e e roomte era r uritil catl

WXF’F%%S 36 ;S ikS) &’%@F”’&g{)h f¥ % ;gﬂ/?ﬂ%?lﬁ X8 IeV‘i‘H‘Pfate‘? and

& 35ex) so@ﬁMﬁcaﬁbldilﬁttd adde@ afid theanixehré ad 8xt@cte9ﬂx%h di’Bloromethane.

PR efor e 6 Buls BoonmtDa s, ds 30554 ity powder: 1.
riaza-tricyclof 13.3.0.0*4,6*1-

%%@%%ﬁ% ene-4-carboxylic acid ethyl ester (50) WO
27 PCT/ EP2006/ 064822 $7 Conpound 49 (850 nm,

1.53 mol) was dissolved in 1. 55@1 and dri ed
1, 2-di- chloroethane and refluyed X argon

at nosphere over night. Scavengér (I\/P TMT P/ N 800470
from Argonaut technol ogies, - teasp on) was added
and the mxture was stirrngd 2 Itrated and
concent r at ed by‘Feﬁabéa\p?éQ§ure. oﬂﬁ?~product
was 5 crystallized fromdichd oro ,e/ n- hexane to

yield the title conmpound (600ng, 74 %| Exanpl e 51 OH
IO OYNNNOO |

4-Nitro-benzoic acid 5-(1-ethoxycarbonyl-2-vinyl-cyclopropylcarbamoyl)-1-(hex-5-
enyl-methyl-carbamoyl)-pyrrolidin-3-yl ester (49)

Compound 48 (4.5 g, 10.8 mmol) was dissolved in THF (160 ml). A tablespoon of
sodium hydrogen carbonate was added followed by phosgene (11.3 ml, 20% in
toluene). The mixture was stirred vigorously for 1h. The mixture is filtrated and re-
dissolved in dichloromethane (160 ml). Sodium hydrogen carbonate (~a tablespoon)
was added followed by the amine hydrochloride (2.9 g, 21.6 mmol). The reaction was
the left in room temperature over night. Purification by flash chromatography (ether
—3% methanol in ether) gave pure title compound (5.48 g, 91%),

Example 50

13-Methyl-17-(4-nitro-benzovloxy)-2.14-dioxo-3,13.15-triaza-tricyclo[13.3.0.0*4.6*]-
octadec-7-ene-4-carboxylic acid ethyl ester (50)




10

17- Hydr oxy- 13- net hyl - 2, 14- di oxo- 3, 13, 15-triaza-tricycl
wo@b00181020. 0* 4, 6*| oct adec- 7- ene- 4- car boxyl i ¢ BCI/EP2006/064822

et hyl ester (51) Conpound B30 (200 ng, 0.38 mml) was

di ssolved in a m xture of nethanol/THF/ water, 1:2:1,

(20 M) and cool ed on ice-bath. Lithium hydroxide (1.9

@ompbihd M$85(hmg,eﬁ5$hmwdlywas'l'ﬂliesqh/ediurléi Idezassed and driédt,2-di-

St At S g .
3R0¢7 %ﬁ@@d\rﬁa@amh@dogmﬁ% ishsnpepbvas addedandthe mixture was
kafﬂre&f&rm fftfaRd DUROnCEREARA Y Feduekd B ieesuré’urﬂefdrﬁ&t product was

5 Bl TR S AR i Pirne o gegqrg ik %gglas@f&&mg,

(780%).. 20 Exanple 52 0[N );N ONN OO

17- (7 Met hoxy- 2- phenyl - qui nazol i n- 4-yl oxy- 13- net hyl -
14-di oxo- 3, 13, 15-triaza- tricycl of

Exatple 3 4, 6*| oct adec- 7- ene- 4-carboxylic acid (52) WO
2007/ 014927 PCT/ EP2006/ 064822 88 Compound 51 (220 ng,
0.58 nmol ), conpound 11 0 nmg, 0.87 mmol) and

tri phenyl - phosphi ne (22 , 0. §7 mmol) were
suspended in dry THE ( éﬁb eohed to OC.
Di i sopropyl azidocar boxMI at ng, 0.87 mmol) was

added droppwi se. After” Won the reaction
m xture was allowed to reach tenperature and | eft
over 5 night. The solvent was renoved and aqueous

sodi um hydr ogen carbonate was added and the m xture
10 ddHydroxyd3mpthyliZal ddioneds Idakt-tilapa-tricynlo[ 133,001 4.6/ logtadec-7-

el ol o, o T e

u \' | Xtu

ot 30,230 el mpmol) was digsolyed fa garfire Al thanolPHHE/
lwaﬂerrpl( pele (1()1ml)1.a,nd ]:Mleﬂ\/aﬁ icedlskell Lithigin hip@rorddét(Uvana®l) was

ver-n S..t hen.

AREakdy The Bty dh el At o € afi n R in aqucous

15  lacetid agnd (Pdnl) eind extéartadiwitl dchlaagmethiated Thedrgahie phase was washed
JHAALILANAS SralSpRSha ddﬁeﬂutobeﬁﬁxgﬁeéimpﬁ{ ifale Biirilation by

ane ter hase en aCI

whiomategraphy @ aneghanobint 41%9@@%% —i4e%) g9 e thertitlerrempound as

B\aeasiapdveder @80%3.he sol vent and purification by HPLC
gave pure title conpound (79 ng, 23% . MH+ 586. 15

20  Example 52

17-(7-Methoxy-2-phenyl-quinazolin-4-yloxy-13-methyl-2.14-dioxo-3,13,15-triaza-
tricyclo[13.3.0.0*4.6*]octadec-7-ene-4-carboxylic acid (52)
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Example 53 iONN ON NN~O \OOONS < 11 O
Cycl opr opanesul fonic acid

W@ 200707492Et hOoXy- 2- phenyl - qui nazol i n- 4-yl oxy - 1BeTEP1U96/064822

2, 14-di oxo- 3, 13, 15-tri aza-#8i cycl of

13.3.0.0*4, 6*] oct adec- 7- ene- 4-car bonyl ] -am de (53) 20
Conmpound 52 (79 ng, 0.13 nmmol) and

ICashpoand 6 hymﬂ mgj U158 oinel), 88mpoundd] 2(226mhg), 0.8Memmol) and triphenyl-

A B0 R B, L B i
D00 isopropy aﬁdwadmylarﬁeﬂ 76 ag, 087 ramel) wrswddeddigprvise-eAfter
Fhe adetidn(tfe réiioPmix iRl ds MOV Y& AR RPANREPefaaia Zhd ft over-

Wi B okt TR oed BrbSQecPEy SopBTArogeT e et Wayadded
aﬁd theemBmlre etk ex@sctédwill dithiviemethand, dhe db@ndi p&ﬁ@é wadlcollected
3B v B By TS R0 RO e LR RE T 416 B mocr
t0|f HF /oethpoohtvatgrZ2: Id). Squedds lithimi kyrddpxide £ mhM)M) was added
é@@ ?ﬂe%‘k%g wa ﬁg&o%gﬁé Qfé‘% igh?, %VE%&?{&U ﬁLﬁ% Qt}1en poded and the

-€ena ution” of

mgﬁmw r&duqﬁﬁiﬁp )h rfqueone ithiumbydng zsxdmﬁ g, d M)gwas asided and the
(adueths Easelvaas]vVasHé’ﬂ)k/)th iséveXPWoftiohs %chﬁﬁﬁmﬁ&ﬁ@ﬂb The Watkr phase

gﬁ%ﬁﬁ%&%ﬁ dyiihe ﬁ“&fwla&BﬂF{‘%‘#ﬁ‘@r‘ﬁ% shloriyBethite Fsgpgation of

ahemﬂqzdmeaml peifaatdon by HRLCogayk pomatitlcuconpgound i Temat 23%). M-+H"
'ggAP) (131 ng, 0.37 mml) was added. After stirring
f5 additional 2.5 h the solution was filtered through
celite. The solvent was then carefully evaporated and

ti%mgfeng ning liquid was purified by 10 flash col um
chro ography (DCM to give the volatile title
conpound (620 ng, 74% as a Exanple 55 0

/O N\
=N

Cyclopropanesulfonic acid [17-(7-methoxy-2-phenyl-quinazolin-4-yloxy)-13-methyl-
2.14-diox0-3,13,15-triaza-tricyclo[13.3.0.0*4,6*]octadec-7-ene-4-carbonyl]-amide (53)
Compound 52 (79 mg, 0.13 mmol) and N,N-carbonyldiimidazole (33 mg, 0.2 mmol)
were dissolved in THF (5§ mL) in a sealed microwave tube under nitrogen atmosphere.
The mixture was heated to 100 °C for 10 min and then left to cool down. A mixture of
DBU (62 mg, 0.4 mmol) and cyclopropanesulfonamide (45 mg, 0.4 mmol) in THF

(5 mL) were added. Heating was then continued at 100 °C for 60 min. After cooling,
the solvent was removed and the residue dissolved in ethyl acetate. The organic phase
was washed with 0.5 M citric acid. Purification by HPLC gave pure title compound
(29 mg, 32 %). MS (M+H)" 689.
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> pO N 15 N-Hept-6-en-(E)ylidene-hydrazi necarboxylic
acid tert-butyl ester (55) To a solution of 54 (68 ngy,

w0281014%2Dl ) and tert-butyl carbazate (81 ng, BCHEB2006/064822

mol) in McOH (5 nL) was &dded ground nol ecul ar
sieves (115 ng, 3A). The m xture was stirred for 3 h
after which it was filtered through celite and
dExampteaied. The resi due was dissolved in dry THE (3

m.) and AcOH (3nL). I\IaBFBW 1.51 mmol) was 20

added and the solution was stirredllover night. The
reaction mxture was diluted with saturated NaHCO3
solution (6 nL) and EtQAc (6 nmL). The organic phase
Mept-6aemabe@4) Wi t h bri ne, saturat ed NaHC03 brine, dried

ot g B prapB FYBIRR) S o RS RARAPE B i

(1.308 gid1.17henali satlEM (\A/asnls)twasr@kiecﬂ grouad imcderilar lvievetGH g,

R JERANRY s gl oy 2%’%%% B0 bt e BitRogen

wimespheseefors aetréamv Hgameruhsnae STRMPE(14} m&aoéﬂdnmol)

%@@@&@u %ﬁer B&ﬁqh@lf&adddﬁ;bntm/z Shasd §oht@1%ﬂ1m filtered through celite.
ene/ e al e %

e SRR e reIg oo A it B SPaiping gty s puinipd by
thasletctiyhmmhnnl)atograph)d(Q)EMmm give the votaridotitiel cdrBpoung,(62Gihg,
f& 30 Exanple 56 O 11 NN HHW

6‘37“6?&8@7 PCT/ EP2006/ 064822 90 N (tert-Butyl
-1V -isopropyl thiourea (56) To a solution of

i sot hi ocyanate (5.0 nL, 39 mmol) in CH2C12

y
(ZOOIr_rE) were added 'sogropyl am ne (4.0 nm., 47 mol)
and di i sopropyl et hyl ng (R EA .8 n, 39 mmol),

and the m xture was StiQred at’rt fo . The reaction
m xture was diluted 5 with Et QAc, washed with 10 %

N-ffelnf- 6L (@W&%ﬁéne- akrm o%Md ke Duty Tt Q?SS) an d

g“{p}gmh&mcpfé& (o3 e Oééﬂﬁamlb ;rghm?eitcl%{tlzle%rbag%e&éf v %613 mmol)
\MﬂMe@FB 03 ) Whis @Bdé@gio&kﬁﬁﬁo%ﬁlaﬂﬁéveﬁ IIM@ 3A). The mixture was

(E %or %th acl)ij;[]er wl':fﬁalnR was ?‘Ttered tl%rough cel}l{te an evaporated The residue was
dissolved in dry THF (3 mL) and AcOH (3mL). NaBH3;CN (95 mg, 1.51 mmol) was
added and the solution was stirred over night. The reaction mixture was diluted with
saturated NaHCO; solution (6 mL) and EtOAc (6 mL). The organic phase was washed
with brine, saturated NaHCOs, brine, dried over MgSQO, and evaporated. The
cyanoborane adduct was hydrolyzed by treatment with MeOH (3 mL) and 2 M NaOH
(1.9 mL). The mixture was stirred for 2 h and the MeOH was evaporated. H,O (5 mL)
and DCM (5 mL) were added and the water phase was extracted three times with

DCM. The combined organic phases were dried and evaporated. Purification by flash
column chromatography (toluene/ethyl acetate 9:1 with 1 % triethylamine and
toluene/ethyl acetate 6:1 with 1 % triethylamine) provided the title compound (85 mg,
61 %) as an oil.

Example 56

oL

S J\

N~ N
H H
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10 H N-Isopropylthiourea (57) Conpound 56 (3.3 g, 20
mol ) was dissolved in conc. HO (45 nlL) and the

waotoabion was refluxed for 40 min. The m Xt ur BCTVEB2006/064822

allowed to cool to rt and ®hen cooled in an ice bath
and basified to pH 9.5 with solid and saturated
NaHCO03, after which the 15 product was extracted into
A-(é-BuBxl)-N'-Tdoprapylthioneed (66)gani ¢ phases were washed

A“so'ﬂ?tB dp%’iért %Hg/ g&hﬁ‘éﬁéd tQ(ts i ey ﬁﬁ{%?f%)g{é‘t_fld(zog L) were

evapora e tonpound

ayld ‘xmsmromdemu@éd O\mLh%mnmlbrmlsmppylp@xtan@ne IEA) (6.8 mL,
@@ﬁﬁb ad thiNmixthfe Wi stitred BBH fmzﬁl @he reaction mixture was diluted

ro | ami no 3- thla carb
wﬁ»%@ﬁtﬁﬂ GERC 10 BT THECDs (o, Fg (), and
8(nd)) Th6kganib 1D RHS dnidad(:j(l\ags@) (add @vaporakéd mrmél)i cbfmpound 94
ted to.80.C nre n
153 Fo A TR LR U P RGBT REIO o
product started to precipitate as a white SO|Id. 25
Kﬁﬁ@ of heating, the reaction m xture was cool ed
tort and the precipitate wag filtered off and
coll ected. This yielded purthltIe compound (4.4 g, 94
% . WD 2007/ 014927 PCT/E 2 91 Exanple 59 COH

NO O NOOO 11, Il 2((182R
1- Et hoxycar bonyl - 2-vi nyl - cycl opr oRyl car banoyl ) - 4- hydr o
e idinezl-carboxylic acid tert. butyl ester

of HATU (6 g), diisopropylethylam ne
(@nipouhd 56 (LRg2H) mindjrivandidsolvetyih-conc. HCI (45 mL) and the solution

SYRHORERBERARRTAE bhaifd SPhiegiFhea 1 A Berlfied n an

I ox I nhe

ded batloand basitwdite oH Srhevith spﬁd and seuratodt NalEE@g afipt which the

[eddulipvad Bxtr a(:%ﬁ)mtg rEt@ch% ‘Tﬁé‘ E@rﬁBﬁl@& 8&@#@1&%@@ Werd Washed
ca . 90% E Vi-H) + d:}_l I%K/I 8
with H,O (2x) and brlne (lx) ied gSO4) and evaporated to yield crude title

compound (2.1 g, 90 %) which was used without further purification.

Example 58

7
HN

N’\ T
S

HOWT/\V/ -HBr

2-(Isopropylamino)-1,3-thiazole-4-carboxvlic acid hydrobromide (58)

A suspension of compound 57 (2.1 g, 18 mmol) and 3-bromopyruvic acid (3.0 g,

18 mmol) in dioxane (180 mL) was heated to 80 °C. Upon reaching 80 °C the mixture
became clear, and soon thereafter the product started to precipitate as a white solid.
After 2 h of heating, the reaction mixture was cooled to rt and the precipitate was
filtered off and collected. This yielded pure title compound (4.4 g, 94 %).
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O " NO(1S 2R -1-f(2S,4R
- (4- Hydroxy_pyrrolidine-2-carbonyl)-am nol - 2-vi nyl -cyc

wo opropare- carboxylic acid ethyl ester (60) CeoparPvde/064822

59 was kept in 30%trifluoMpacetic acid in

di chl oronet hane and 1% McOH 15 for 2 hrs before it
was concentrated to dryness. The resi due was
Hxaohpks¥ ved in di chl oronet hane and during stirring
I N NaOH was added to pH 10-0111 The organic |ayer was

separated and concentrated ich gave 1.6 g of the
title conpound. HPLC urlty ca %(I\/H-H)+ 269.1. 20
Exanmple 61 O i0 Ol kocycl opent - 2- ene- 1,
2-di carboxylic acid di ma est 9 (1R

2S) - 4- oxo- cycl opent ane- 1, d| ca xyl ic acid dinmethyl
ester (4.8 g, 23.8 mol) and CuBr2| (11.9 g, 53.2
mol ) were dissolved in dry THE (70 nL) and the

m xture WO 2007/ 014927 PCT/ EP2006/ 064822 92 was
,{& ARY2d (k¥52R M plithprycarbonyl-2ryinyl- arbamo ph)-dob

fpyhrblidingd - @fboxghé aélﬁQelﬂbmﬂéﬁer (997)339 was Concent r at ed

et AT b B B, AP i

¢sclsplopanvacaroxylicr xidethylpastar € L5 @Y and BOCR L{Hdraxypautitie (hé g) in

(BOTFORESEL Pl BT B0 ) i ThERARR s JARCB8 NGOV NarCO:

was “ex
3an dI@d and poncEhiated. JENiC pplhTaIS@é’%fMJer | 3&9 Lfiltrated
and concentrated. Purification by flash chromat ogr aphy
toluene/ EtQAc 9:1) gave 2 (2.1 g, 45 % as yellow
Exanple 62 OH i0 O 10 0 0 ((1 S, 4R &
(1R 4S)) - 4- hydr oxy- cycl offnt - 2- ene- 1, 2- di car boxyl i c
acid di methyl ester 62-Tg a cold sol ution (-30 O of
conpound 61 (3.18 g, 1631 mr|t_|3|)odi ssolved in McOH (23
nL), NaBH4 (0.66 g, 17.8 k) Mas -added. After nine
m nutes the excess of 155MNaBA wWas destroyed by
addi ng brine (80 nL). The m xt u"r'ﬂ'e was concentrated and

(1S.2R)-1-[(2S.4R)-(4-Hydroxy-pyrrolidine-2-carbonyl)-amino]-2-vinyl-cyclopropane-

carboxylic acid ethyl ester (60)

Compound 59 was kept in 30% trifluoroacetic acid in dichloromethane and 1% MeOH
for 2 hrs before it was concentrated to dryness. The residue was re-dissolved in
dichloromethane and during stirring 1N NaOH was added to pH 10-11. The organic
layer was separated and concentrated which gave 1.6 g of the title compound. HPLC
purity ca. 90% (M+H)" 269.1.

Example 61

(Rac)-4-oxocyclopent-2-ene-1, 2-dicarboxylic acid dimethyl ester (61)
(1R, 25)-4-oxo-cyclopentane-1,2-dicarboxylic acid dimethyl ester (4.8 g, 23.8 mmol)
and CuBr; (11.9 g, 53.2 mmol) were dissolved in dry THF (70 mL) and the mixture




10

15

20

25

30

extracted wth ethyl acetate (4 x 80 nL). The organic
phases were dried, filtrated and concentrated which

w@ana/oi4se7titl e conpound (3.0 g, 92 % as a yebPdDRPDING/064822

Exanple 63 CH i0\ OH 209 0 (1 S, 4R &

(1R, 4S) - 4- hydr oxy-cycl opent - 2- ene- 1, 2-di car boxyl i c

acid 2-nethyl ester 63 To an ice-cold solution of 62
(vaas4efiyxed Zomtwml Boudi & 9H01°Ce®he fornhied CaBe was diltwaedoff @fd the organic

) . f

bhise s goplitaled: 08, (27 g 22 O aREBRA, (bl wlpldded and
\tht mixtare mélem 108t G erome lmr i Thedark bmwmymﬁmag Was poured over

Hsg%a&tu ait%rmnﬁé @aﬁﬁé@mx I1ea&d @ﬁfen;’e u'e"01|i|s| 1%/9&%)extracted
g\?i gcetli‘gq_ 025&83”%,1&1]50@5%55%‘3 oé aiees8\§eore ﬁ]fled feltrated
hhbl co&eﬂﬂat@d Shrifientidnt-Hy ﬂﬁshﬁﬁnr&n&&gl?phy (tﬂ)l:kne/Bt(Y&: 9:3) gave 2

6.76-6.81 (m 1 13C NWR
z% %ﬂﬁn@%g&ﬁ@&@ﬁfa@e 38.0, 48.0, 52.4, 75.7, 137.0,
146.2, 165.0 178.4. WD 2007/014927 PCT/ EP2006/ 064822
?@% e 64 OHO ,0ArHv O 001l
3R, 59)) - 5- ((1R 2S) - 1-gier t - But oxycar bonyl - 2- vi

nyl - cycl opropyl car banoyl )- 5
3- hydr oxy-cycl opent - | - enecar kfoxXyl i ¢ acid nethyl ester
(64) Reaction of corrpounQoS , 37 mmol) with
(1R, 2S)-1-am no-2-vinyl-cykl o- Jpropane carboxylic

acid tert-butyl ester accor®ing @o the nethod
described for the preparatlon of 59 provided the

: ) o Y Gne- Y- cﬁl:e!z{b&a%crﬁgﬁ (fh%e%@vl ester
L_2z)5183(m 1H) 200221(m 103H) 3. 55- 63(m
]I’d)a C({ltﬁ 's?’olﬁtZorig‘( 30 82) ofsoo d 61 31% { Himolj‘%ssolve(d in MeOH
i?f) mlé, @Bﬁ"@zé{%] 171%4}11110@ .26 Pg‘ﬁ% nmmmugﬁ éthwewf
®™aBH, was destroyed by adding brine (80 mL) The mixture was concentrated and
extracted with ethyl acetate (4 x 80 mL). The organic phases were dried, filtrated and
concentrated which gave the title compound (3.0 g, 92 %) as a yellow oil.

Example 63
OH

0 OH
0 o}

(15.4R) & (1R.495)-4-hydroxy-cyclopent-2-ene-1,2-dicarboxylic acid 2-methyl ester
(63)

To an ice-cold solution of 62 (3.4 g, 22 mmol) dissolved in dioxane and water (1:1,
110 mL), LiOH (0.52 g, 22 mmol) was added. After two and a half hours the mixture
was co-evaporated with toluene and methanol. Purification by flash chromatography
(toluene/Ethyl acetate 3:1 + 1 % HOACc) gave the title compound (1.0 g, 27 %) as
yellow-white crystals.

"H-NMR (300 MHz, CD;0D): & 1.78-1.89 (m, 1H), 2.70-2.84 (m, 1H), 3.56-3.71 (m,
1H), 3.76 (s, 3H), 4.81-4.90 (m, 1H), 6.76-6.81 (m, 1H); >*C-NMR (75.5 MHz,
CDCL): 6 38.0, 48.0, 52.4, 75.7, 137.0, 146.2, 165.0 178.4.
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O O N 15 3-0Oxo-2-o0xa-bicyclof2.2.1
| hept ane- 5- car boxylic acid hex-5-enyl - et hyl am de (65)

Wao00Ahi4921 2. 17 g, 5.7 mmol) and N-net hyl PCT/EP2006/064822

hex- 5- enyl am ne hydrochl orivdle (6.47 mmol) in 5 nL DV,

under argon in an ice bath, were added

1R, 4R, 5R- 3- ox0- 2- oxa-bi cycl of 2. 2.

1] hept ane- 5-carboxylic acid (835.6 ng, 5.35 nmol) in
1 followed by DIEA (2.80 nl, 16 nmmol). After

for 40 mn, the myxture was 20 stirred at A

for 5 h. The solvent was apor ated, the residue

di ssolved in EtQAc (70 washed with saturated

NaHCO03 (10 nl). The a se extracted with

EtQAc (2 x 25 nmL). The as@s Vier e combi ned,

washed with saturated RaC (20 ni), dried over

Na2SO4, and evaporated. Flash colu chromat o- graphy

(150 g silica gel 2/ 1 Et OAc - petroleun1ether (PE),

S B 44 98 B PSR S EB o e B destamorn

(31h\@ﬁ:oxy-cvc7cﬁdbﬁ1t 1 fipcafidkyhd 492 ?hdﬂfvT /eEEQ@@/ 064822 94

?%?Q%d} o@%ﬁ%@ﬁg@ 3 Zl'ﬁlgl y ll\l;(ljff 2551 1-amino-2-vinyl-cyclo-

qp(a;;e ggrbpgﬂmg}@gbhmyjmﬂea m:qqc;hng to the method described for the

;ﬁé paebh 085 Mld‘éd‘%@ﬁfl@@éﬁh mﬁﬂ‘a@%]s (ﬁhtly ellow oil (50 m% 38 %).
( Tution

hex e n

S5 G m%ﬂy CRCEASH 8 & L0 Bloh &> A RPdEn 4D HU8>-21 (m,

I361), 3. 353%3mI1H)J [i3.am f& .82 3] an120-4 {3i8r(frg T H),08.65L4/80 (md 1H),
i fi D an

Sobperdiu L 2 st e, B whop ¥2 e HD. Blsch 20,

and dried under vacuum overnight.

a@ﬁ%ﬁ@@ gycl opropanesul fonic acid (1-

i nyl -cycl opropane- carbonyl)am de

hydrochl oride (4.21 mmolf) ang HATU (1.78 g, 4.68 mmuol)

were 10 added. The n1xb coole in an ice bath

under argon, DMF (25 (2.0 nL, 11.5

nmol ) wer e added. Aerr stlrrlng or 30 mn, the

m xture was stirred at P for 3 h. After evaporation

of solvent, the residue was dissolved in EtOQAc (120
BtPxo-Rewiadricyslnt 2 2sidhaptdne-SacdrhoxXy/1is aksidHiEix--efylmdthwadide (65)

ARRTEE, s i Nt 3G S Ny ity
{641l 3 P B e e 1k isvra BB R, B3R 3-0%0-2-
%XQJEEUyQIO@ZZ.I]heptane-S carboxylic acid (835.6 mg, 5.35 mmol) in 11 mL DMF
followed by DIEA (2.80 mL, 16 mmol). After stirring for 40 min, the mixture was
stirred at rt for 5 h. The solvent was evaporated, the residue dissolved in EtOAc
(70 mL) and washed with saturated NaHCO; (10 mL). The aqueous phase was
extracted with EtOAc (2 x 25 mL). The organic phases were combined, washed with
saturated NaCl (20 mL), dried over Na,SQy, and evaporated. Flash column chromato-
graphy (150 g silica gel, 2/1 EtOAc — petroleum ether (PE), TLC detection by aqueous
KMnO4, Rf 0.55 in 4/1 EtOAc — PE) gave the title compound as a yellow oil (1.01 g,
75%).
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HA H '\ O NH1 OO Cyclopropanesul fonic acid
(17- hydroxy- 13- net hyl - 2, 14- di oxo- 3, 13-di azatri cycl o-

wWQ@0001081937 . 0. 0* 4, 6*| oct adec- 7- ene- 4- car bonyl -POT/EP2006/064822

(67) The cycl opentanol 66 %2.0 ng, 0.108 nmol) was

di ssolved in 19 nL 1, 2-dichloro- ethane (bubbled wth
argon prior to use). The Hoveyda- G ubbs 2nd generati on
Exbmiples6 (6.62 ng, 10 nole % vvas di ssolved in DCE (2

x 0.5 nL) and added. The green ltion was bubbl ed
with Ar for 1 mn. Aliquots (4 each ) were

transferred into 25 five 2\t05 m cr owave tubes.
To the |l ast tube was added i nsi ngPW th WO

2007/ 014927 PCYEPRAQGT D64 2" 95\sol e S:Eech t ube
was heated by m<T€rowave (rt tQ 16 . Al

al i quots were conbined and the Smlve ated.

Fl ash col umm chr onat ogr aphy (S|I|ca , -> 7% McOH
in CH2C12) gave 24.39 ng solids (Rf 0.28" |n 10% McCH -
CH2Cl12 with two spots). The solids mere|konb|ned Wi th
a 9. 66 nmy sanpl e and subjected to a second 5

|ve cream

aﬁxlodM 2- Emtdvbbpﬁﬁ)vl:‘i anﬂaNI\I (}ibQ ﬂ\bwlalmlhmidet(%bur ea

(L6§h QSD% g}e Qé‘tl? i1y ul{lmg;f?H s a%de(i5 tonaie lac?one am1&e os 6996 mg,

t3t9600m013cmyth digel hatldfaziﬂtmre(lfor bh. Be&: mixture (wasiapidifred topH 2 — 3
gm thI-Eﬁg e\{@ﬁ)‘ﬁté@ Ro! r@gég&ﬁtgg vﬁfﬁrtﬂﬁgn@ %]e%@fal es, and dried under
| S t he

tion an tirre
fve@m everright. ( Ha2Shexslonsepane foenc qoz §m@1Pa%'(Y @mclamopane-

%hﬂ)loﬁ?%ﬁﬂﬁe B dhlof:hllﬁﬁdé)m g1 @ﬁiblphquqmmqn aehyy 458 rhtvbPiere
e SOolvVv . Was r.e

§ LS 0T, i e Y s Ateon P VRIS TeR) ighen

\I}IElAu(m(mepl ES Mmook sveacdistidedd t After sﬂnhng fiop A0 afin MhEhhix

qb}[?(? gtt qg d&%etr Igv%%?at L%?é{)ﬁf%ﬁtt ih% {sﬁ%ﬁg \%seﬁllg@%ed in EtOAc

db?(!smﬁvmwashecbmcpmwsb'aw@ Ag N&{(‘élﬁﬂémla raud smmdma x 20

tnli]?) atd Méve?ﬁ%%Oﬂ_hﬁlsﬂ E@lqﬁﬁltchﬁfrﬁgtbgﬂ @ sﬂlca gel, 2 -
MoV the so | tarx porati
HEhRIain CHICe BvasLienatde S 66%) ot hyl ot her and

the white crystals were filtered off and dried to
%Xe ?é’ﬂeld of 1.16 g (209 . The renaining oil

OH

0
R 1
=Y X
0] 0]

Cyclopropanesulfonic acid (17-hydroxy-13-methyl-2.14-dioxo-3,13-diazatricyclo-
[13.3.0.0*4.6*]octadec-7-ene-4-carbonyl)-amide (67)
The cyclopentanol 66 (52.0 mg, 0.108 mmol) was dissolved in 19 mL 1,2-dichloro-

ethane (bubbled with argon prior to use). The Hoveyda-Grubbs 2™ generation catalyst
(6.62 mg, 10 mole %) was dissolved in DCE (2 x 0.5 mL) and added. The green
solution was bubbled with Ar for 1 min. Aliquots (4 mL each ) were transferred into
five 2 to 5-mL microwave tubes. To the last tube was added 0.8 mL rinsing with
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was purified by flash chromatography (MeOH DCM 5:95)
and another 1.87 g (32% was obtained. 25 Exanple 69

wW@200A@1492N  NO O HBr PCT/EP2006/064822

2- Di met hyl am no-t hi azol e- 498ar boxylic acid *HBr (69)
3-Bromopuruvic acid (2.94 g, 17.6 mol) was added to a
stirred solution of N, N-di- nethyl-thiourea (1.87 g,
s@lventnFadh) tuberwds hiealédby ticrowive (Fhte 166 3Ctin Gnnin). & lLalequots were

) A - o!
{8 ShA Sty blapbfog! AR col B SRR e R 2
d% MeQIhimCHrCloagaya 230 ang/mligh §REA 28 e 1 @90 ddeQH -(ddiCl with two
}5 &%)51 Thé SolfRVRRE BEmbMRE mtaaé.sf-%ﬁa@n%wﬂd s%b%‘é{eid% a second

By 2> 106 oS R0 % canesdits (74 mg) ith g% of

Ghd-tickired cémpéandl (26¥.0peldrsul f oni ¢ aci d

{13- net hyl - 2, 14-di oxo-17-[ 2- (5H pyrazol - 1-yl ) - qui nazol
in- 5 4-yloxy]-3,13-diaza-tricycl of

Exatply €8 4, 6*] oct adec- 7- ene- 4- car bonyl - ami de (70) The
title conpound is synthesizedSanal ogously to the above
usi ng 2-pyrazoline in the p%ed/ure of Exanple 33.
Example 71 N ONN = H HN N

N.N-Dimethyl-thiourea (68)

Dimethylamine (2M in THF, 27.5 mL, 55 mmol) was added to a stirred solution of
thiocarbonyldiimidazole (10 g, 56.1 mmol) in dry THF (50 mL). The reaction mixture
turned clear by addition and was stirred at 50 °C for 2 hrs. After the reaction mixture
had reached rt, it was evaporated on silica and purified by flash chromatography

(MeOH: DCM 2:98). The solvent was removed by rotary evaporation and the
remaining product dried with high vacuum before it was added to a solution of MeOH
(125 mL) saturated with NHj;. The reaction mixture was stirred for 60 hrs until TLC
indicated complete consumption of the starting material and LC-MS showed the
product peak. The product precipitated while removing the solvent by rotary
evaporation. The remaining solvent was diluted with diethyl ether and the white
crystals were filtered off and dried to give a yield of 1.16 g (20%). The remaining oil
was purified by flash chromatography (MeOH: DCM 5:95) and another 1.87 g (32%)
was obtained.

Example 69
N
—N
HO ‘N/ \
O HBr

2-Dimethylamino-thiazole-4-carboxvlic acid *HBr (69)

3-Bromopuruvic acid (2.94 g, 17.6 mmol) was added to a stirred solution of N,N-di-
methyl-thiourea (1.87 g, 17.6 mmol) in dry THF (60 mL). The reaction mixture was
stirred at rt for 4 hrs. The precipitate that had formed was filtered off, washed with cold
THF and dried on high vacuum. LC-MS showed the product peak. The title compound
was obtained as a white solid (2.64 g, 59%).
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Cycl opr opanesul fonic acid

w@ 2007024925 0pr opyl am no- qui nazol i n- 4-yl oxy) - 13- Pet/By1006/064822

2, 14-di oxo- 3, 13-di aza-tricyel of

13.3.0.0*4, 6*] oct adec- 7- ene- 4-car bonyl ] -am de (71)

The above conpound is synthesized anal ogously to the
above using isopropylamne in the procedure of
Bxanmples7833. 15 WO 2007/ 014927 PCT/ EP2006/ 064822 97
Exanple 72 N ONNo HOBUO0 OS-'f NH V OHI1
N ['s Cycl opropanesul fonic
- et hyl - 2, 14- di oxo-17-
[2-pyrrolidin-1-yl)-qui nazg 'ﬁL,/
yl oxy] - 3, 13-di aza-tricycld[ N 11?

13. 3. 0. 0%4, 6*] oct adec- 7-€he- 4- carbonyl ] -am de (72) 5
The above conpound was S ?ﬁk;ed anal ogously to the
above using pyrrolidifg’in alprscedure of Exanple
33 Exanple 73 ON H O 3O ¢ E\ NM1 &-'f NN V OH
I\~ /s

Cyclopropanesulfonic acid {13-methyl-2,14-dioxo-17-[2-(SH-pyrazol-1-yl)-quinazolin-
4-yloxy]-3,13-diaza-tricyclo[ 13.3.0.0*4,6*]octadec-7-ene-4-carbonyl-amide (70)

The title compound is synthesized analogously to the above using 2-pyrazoline in the
procedure of Example 33.

Example 71

(o] N N
: H
O \%H %\O\\//O
. RS
NI XNV

Cyclopropanesulfonic acid [17-(2-isopropylamino-quinazolin-4-yloxy)-13-methyl-
2,14-dioxo-3,13-diaza-tricyclo[ 13.3.0.0*4,6*]octadec-7-ene-4-carbonyl]-amide (71)
The above compound is synthesized analogously to the above using isopropylamine in
the procedure of Example 33.
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10 Cycl opropanesul fonic acid
{17-[ 2- (4- cyano- phenyl ) - qui nazol i n- 4-yl oxy] - 13- net hyl -

wQ@2d4/00i90x0- 3, 13- di aza-tricycl of PCT/EP2006/064822

13.3.0.0*4, 6*] oct adec- 7- en®@74-car bonyl } -am de (73)
The above conpound is synthesized anal ogously to the
above using 4-cyanobenzoic acid in Exanples 6 and 7.
Bxafplaiil e 74 HOL NH2 EtOIl CN O
4- Am no- 5- cyano- 2- hydr oxy- et hyl benzoi c acid et hyl
ester (74) WD 2007/014927 /| EP2006/ 064822 98 To a
solution of sodiumethoxide (N3 L) (freshly prepared
by addition of sodlun1net. s g g, 0.35 mol) to
ethanol (1.3L)) at 0 C wa ddded e hyl pr opi onyl
acetate (25 g, 0.17 nol nd the solution was stirred
at RT for I'h. To the abq sqjuilonomas added
et hoxymnet hyl ene nalonBﬁmltr Ei) O 17 nol) at RT
oled

and the reaction m xtur was ed at 80 C for
2h. The reaction m xturelwas C neutralized to
pH=7 by addition of 1.5 and concentrat ed under

vacuum The obtai ned residue was diluted with water
O m.) and filtered. The solid was washed w th wat

alqwm@aesulfﬁa@racxﬂa[d dunsthyl-2 b-dioxg- 1§ Igepyirrodidiay 1ryd- qumazohn 4-
@@g@twcﬁzzagr)mya ba 3cmdm sqbbﬁdameﬂ@anﬁﬂmw] Iahn@@/m)

acetate in |ch ure tit
Fiasund ged sp it cedaesiy ot Byep e eRlidige in

4heMprooaiute ofyAxamaple By dr oxy- 3- nethylben20|c acid (75) To
a solution of LiOHxH20 (8.4 g, 0.2 nol) in
et hanol /water (1:1, 300 nL) was added 15 conpound 74

le?8 1 nol) at RT and the reaction mixture was
refluxed at 80 C for 4h. reaction m xture was
concentrated under vacuu e obt ai ned resi due was
diluted with water (100 nL), Washed with pet. ether/
et hyl acetate (1:1, 2x20 aqueous | ayer was
separated, acidified to 8%#5 usi

.;NN HC and the
obt ai ned solid product filt f. The aqueous
| ayer was further extra(; W ©oh etdyl 20 acetate
(2x300 nL), dried and®°Tonc éng gi ve nore
product. The conbi ned My oducgts Wwas shed with 5%
ethyl acetate in pet. e’ﬁv\er/\t&gl ve the pure title
conpound F

Cyclopropanesulfonic acid {17-[2-(4-cyano-phenyl)-quinazolin-4-yloxy]-13-methyl-
2,14-dioxo0-3,13-diaza-tricyclo[ 13.3.0.0*4,6*]octadec-7-ene-4-carbonyl } -amide (73)
The above compound is synthesized analogously to the above using 4-cyanobenzoic

acid in Examples 6 and 7.

Example 74

HO NH,
EtO
CN
o

4- Amino-5-cvano-2-hydroxy-3-methylbenzoic acid ethyl ester (74)
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(19 g, >95% . Example 76 HO NH2 25 CN
2- Am no- 4- hydr oxy-3 -net hyl benzonitrile (76) A m xture

wobtocconmpound 75 (19 g, 0.1 nol) in quinoline (BOT/RPRI06/064822

was heated to 170 C for 288(until effervescence

ceased). The reaction m xture was cooled to RT and

aqueous NaOH sol uti on was added (1M 500 ni) foll owed

o gpsiutiont dfepdi(iiO8hodide (1The) Geshlyaoepaced by addition efesedium metal

T e ——

ev0l and thersolytion was sHaed gl héer Wi Th threabove selution was added
%ﬁ?bzgﬁigﬁgiené Chl HPRMRRYD 18! 0.1 moBHIRTEAR the reblbfon mixture was
R Rh

r s acidified. with 1.5N HCl to,. 5,
‘?Xé ifor ¢ B?aF“%H‘l’HP’ieé’ﬁaSLﬁ‘?gﬁ@fL W&h‘?ﬁﬁ?%‘g%
@dtigion ef 1 SAV IHC1wad convehtieted waddi &dciint. IThe Wbtatidatksidue was

e O R

undertuacen 2050 2C td give The)cradepredunt €2°08). Foerpoda dolidwas ®ashed
%gb}gs(jr%r%mwgeset%tt T eg'dét orvqil%ﬂ)ﬁ%% I{at\rl?é %&q'é &Igﬁ%{ﬁi@swzv\g%’ 59%).

added Mel (13.6 g, 0.096 nol) and the m xture was

Hxh fﬁ_{ppedys‘ or 4h at RT. The reaction m xture was dil uted

wth water (800 nL), extracted,wth 30% ethyl acetate

in pet. ether (3x300 niL). dhe orrb,'glqed organi c | ayers
wer e washed wi th wat er an'é gaflias rted and

concentrated to give a ,grudg pduct. The crude

product was washed wi th pet ercNo give pure title

15 conpound (12 g, 93% . @§&xanple 78 NH2 NH2 NH2

L1..0Hd O O 2- Ani no- 4- net hoxy- 3- net hyl - benzam de and
(78-am de 20 2- Am no-4- net hoxy- 3- et hyl - bencoi c aci d
(@7Aming-fheyanor? -hy dogy-df methylbenzoic acid (75)

FAMolich JRLOPXYELE-(BRld) m!zﬁ%&&%aﬁdllvﬁatéﬁl 4, 800 R8) was added
mol ) 1n Ez()—| (1%0 m% and 2M sodi um hydroxi de o
semppyh74 @3 filymaR gt RErang e repgiiongniyglse was 1eilixed at 80 °C for
4h. The reaction mixture was concentrated under vacuum, the obtained residue was
diluted with water (100 mL), washed with pet. ether/ ethyl] acetate (1:1, 2x200 mL).

The aqueous layer was separated, acidified to pH=5 using 1.5N HCI and the obtained

solid product was filtered off. The aqueous layer was further extracted with ethyl
acetate (2x300 mL), dried and concentrated to give more product. The combined
products was washed with 5% ethyl acetate in pet. ether to give the pure title compound
(19 g, >95%).

Example 76

HO NH,

CN

2-Amino-4-hydroxy-3-methylbenzonitrile (76)

A mixture of compound 75 (19 g, 0.1 mol) in quinoline (50 mL) was heated to 170 °C
for 2h (until effervescence ceased). The reaction mixture was cooled to RT and
aqueous NaOH solution was added (1M, 500 mL) followed by pet. ether (500 mL). The
reaction mixture was stirred for 15 min and the aqueous layer was separated. The
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m xture was diluted with water and extracted three
times with a m xture of ethyl acetate-THF (9:1). The

woe@ani®2phase was washed with water, dried w pOT/EPD0E0G4822

25 sul fate and evaporated wnder reduced pressure. The
product was crystallised from diethyl ether which

gave the title amde (5.6 g, 58% . 1H NVR dnso-d6 6
‘ageecub laysr wasHfurthér wdshed withi-)et. he 22X300 sl.) tbipmote quiifisline

%5%19 ST Bty o Gusnigh1 JR Mo s, W soid was

gadof{andedrigd undes eaguypn: Fhe phtpined é&llddW@mﬂllﬂbﬁlt washedwith 5%
tehf Scététérﬁf'dpetV\étﬁéir 1§ félp u?&ﬁﬁ@é&ndp&ﬁlu e @i g2p)50di um

sul'fate and evapor ated under uced pressure whi ch
gave the title acid (3.2 g, 30%. 1H NVR dnso-d6 6
Ex@fhpled]7 1H), 6.32 (d, 1H), 3.78 (s, 3H), 1.90 (s, 3H)
5 Exanple 79 0 o HA S N
4-1sopropyl t hi azol e- 2- carpoxyl i c \ggi d
( 6- car banoyl - 3- net hoxy- 2- <phényl ))- ami de (79)
10 To a stirred m xture of
2- am no- 4- net hoxy- 3- net hyl - berizaigNe (2.0 g, 11 mmol),
4-i sopropyl -thi azol e-2-carboxylic acid (2.4 g, 14

I b €. 2.1 4 mmol) in dry DVF (80

A pl ) and TEA (2.1 nl,

%nmmte)ofanmpt)hm ) 6<1t2tg, @ Qﬁasolﬁ,thG(ho(l bge0.08 gial), inAlry DMF
3" W ZW%Q bidkdPfdr 95 gﬁhtaLR‘F PG s w‘ﬁ@acfd(%g%\ﬂ (?5‘@ g 6@96 mol) and

was extract ree tines

theemityrgivas stiyed for<b aphRd - Ths ragtion m@@tvzﬁsahl@&ds‘wr Wﬁ’{ef

38’@6 %@9 rbtxﬁxﬁét@%) W@O&??tﬁ%’] RBtald Wet. letiRS {3x300 énlk)r m@combmed
rred w sodl u u aean eva e unaer

PR e B BT Y HOvAe! BOTSB BU cemorgpled 10 BRe o

Exalepiredu@ THe crudelgroduict whk %s}@dl with pet. ether to give pure title

compound (12 g, 93%).

O U

2-Amino-4-methoxy-3-methyl-benzamide and (78-amide) and
2-Amino-4-methoxy-3-methyl-bencoic acid (78-acid)

A mixture of 2-amino-4-methoxy-3-methyl-benzonitrile (9,4 g, 58 mmol) in EtOH
(150 ml) and 2M sodium hydroxide solution (150 ml) was refluxed for 8 hours. The
mixture was diluted with water and extracted three times with a mixture of ethyl

Example 78

acetate-THF (9:1). The organic phase was washed with water, dried with sodium
sulfate and evaporated under reduced pressure. The product was crystallised from
diethyl ether which gave the title amide (5.6 g, 58%).

"H-NMR dmso-d6 & 7,6 (br s, 1H), 7.44 (d, 1H), 6.82 (br s, 1H), 6.42(s, 2H), 6.20
(d,1H), 3.78 (s, 3H), 1.84 (s, 3H).
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2-(4-1sopropyl thiazol -2-yl)-7-met hoxy- 8-net hyl qui nazol
in-4-ol (80) The above amde (79) (3.0 g, 9 mml) was

wo edoroxed7 for three hours in a mxture of SoOdPCIVEP2006/064822

carbonate (2.4 g, 22.5 mol® in EtOH (70 m ) and water

(70 mM). The mxture was acidified with 5%citric

acid and extracted three tinmes with a m xture of ethyl

Thezombated Wit phdsel werd hadified anthocifpicaskl andsxtiadtedithred times
t

_S?zﬁﬂi &H}%&!&t o2 &rl@d\g}tﬁg g{ngs;lﬁgtg a&d&ng% 0?%%&]&1?1‘%{ gefp éééjoér%ssure

swhwltgaveg@ titde %ﬁlééﬁ %higt 30%9EM cont ai ni ng 3% l\/bC]—| V\,hl ch

IAVIRMR@mbd alss ovny 6(3b @519 6 12

(s, 1H), 8.0 1,2; (% ) 8]('gkj‘ly?((m‘i3#5396

(s, 3H 2. 40 (s 3H) . V\D2007/014927

BampR2ZB06/ 064822 101 Exanple 81 ONH2 OO

2- Am no- 4- met hoxy- 3- net hyl.-benzoi c acid nethyl ester

(81) 5 To a solution of Z-am no-4-nethoxy- 3-net hyl

benzoic acid (3.1 g, 17 1 b) indry DWVF (40 m)

was added potassi um car 3 2N4 g/ 17.1 mmol) and

the m xture was stirred ath‘o t) rature for 30

m nutes. Methyl iodidegy3%4 9. mmol ) was added and

the mixture was stirred for three hours at room

terrperature A 5% aqueous sol uti on of C|tr| c a(}:ll d vvas

/]

h{}aé( fet ate 10 The orgam c phase vvas washed W|th
dried with sodium sul fate and_evapqrated under

rT@onﬁm prix8iEe pb2-amyiRo-freihexy- Juisthyd-beatesde(2-¢ &1 Urgmol),
bAGhRARGIE-206hr5dxyli6 amdqgh el 4 in@o i HOBX By Rt (1Y g,

et at ﬁ l%gwg}@.a@ 1@5‘ '@Ae‘ﬁ E%’XB‘Z&' B8 o{ 5 frncd) and TEA (2.1 ml,

2 5 mnak)yihdt themoixdurerstab stityedBeveetipht. Bei¥% agueams solutiet bifytitric acid

%@%%ﬁ?@d tﬁé’ &g}ecxﬁaﬁ %8'51&% fﬁ%e? zth'%ﬁly‘f‘gé’e‘{aﬁﬁg\ﬁj drganic

physeyeas efblwnérsa@yate md@nn Hpdrogemcagbonnge whﬁlo)n (amitlmeS) and

tb?i%e JArieYith $¥WaRum ShIERE Sl é\%bofa%runﬁgﬁreﬁu&ﬁ préRife which gave the
erature, Benzoyl chloride (0.14 g, 1 mmol) was 20

é €amRAwnd el )k xt ure was stirred for one hour nore at
roomtenperature. A 5% aqueous solution of citric

ﬁi d chlagct)added and the m xture was extracted three
”.g
s
N

OH

-~

2-(4-Isopropvlthiazol-2-y1)-7-methoxy-8-methylquinazolin-4-ol (80)

The above amide (79) (3.0 g, 9 mmol) was refluxed for three hours in a mixture of
sodium carbonate (2.4 g, 22.5 mmol) in EtOH (70 ml) and water (70 ml). The mixture
was acidified with 5% citric acid and extracted three times with a mixture of ethyl
acetate-THF (4:1). The organic phase was dried with sodium sulfate and evaporated
under reduced pressure. The product was purified by column chromatography on silica
gel eluted with DCM containing 3% MeOH which gave the title compound (1.95 g).
"H-NMR dmso-d6 § 12 (s, 1H), 8.0 (d, 1H), 7.60 (s, 1H), 7.32 (d, 1H), 3.96 (s, 3H)
2.40 (s, 3H).



with ethyl acetate. The organi c phase was washed with

a saturated aqueous solution of sodi um hydrogen
wearsonake and brine, dried with sodi um sul f at BCEEP2006/064822

evapor at ed under reduced priessure. The product was

purified by colum chromatography on silica gel 25

wth eluted with hexane-ethyl acetate which gave the

title conpound (1.6 g). WD 2007/014927

BampR2§I06/ 064822 102 Exanple 83 i0/ N~ U ~ 1 ,N

OH 7- Met hoxy- 8- et hyl - 2- phery] qui nazol i n-4-ol (83) A

m xture of the above acid (82) (1.5 g, 5 mvol) in EtCH

(6 M) and ImLi OH 5 soluticg [

two hours at 60 C. A 5% aque solution of citric

acid was added and the m xture S extracted three

times with ethyl acetate. JheXgrganic phase was dried

with sodiumsul fate and evaporated under reduced
d w th formam de for
RO : 9 SRS FEEC i stilled off
amolut&ﬂlttifedarmme&sméﬂmaﬁe rhé\‘.hynidﬁd(bie taciddS. 1N 7 flie@ol)¥in dry

ST ) 1Y SR SO AgRbk (ERa5 L PG e was

(stirred gt)roomHemeaﬁlrd_ﬁ)I 30 n@lautes. HYlethgl iddide (3.1 24HP2 nBn@pwas added

%ﬂﬁ %}i'el %n{t% s % gf@r ’t}frze ggurg gy ro&frp temﬁel% @ré 8& a@"gqugmg solution

of el_tnEa% wé addagapd tbe PRyIecyas| e@;ﬁa@p@/ theeg tirappoyith cthyf gcetate.
@plﬂiﬁé Grlﬁé was}iéﬁfi‘zﬂiﬂ watter dried w1th soldlum sulfate and evaporated

|naz 0 ent an i C

?]@f‘?r te s et HisAroRsrt was SoTia] Dxe s chpgqgsgphy on silica

(¢éBéluted ,w1fh I:xamBEthy Virstatowlick gateothe oiiip com@ourid (2773 g).

(0.55 ng, 1.5 mmol ) as described in exanple 16, which

gave the title conpound (700 ng, 759% MS (M+H+) 616.
\HRamplE8D 14927 PCT/ EP2006/ 064822 103
~

O
O
N
E }HJ\Q
HO™ ~O

2-Benzoylamino-4-methoxy-3-methylbenzoic acid methyl ester (82)

To an ice cold solution of the above ester (81) (1.5 g, 7.68 mmol) and TEA (2 ml) in
dry DCM (30 ml) was added benzoyl chloride (1.4 g, 10 mmol) and the mixture was
stirred for four hours at room temperature. Benzoyl chloride (0.14 g, 1 mmol) was

added and the mixture was stirred for one hour more at room temperature. A 5%
aqueous solution of citric acid was added and the mixture was extracted three times
with ethyl acetate. The organic phase was washed with a saturated aqueous solution of
sodium hydrogen carbonate and brine, dried with sodium sulfate and evaporated under
reduced pressure. The product was purified by column chromatography on silica gel
with eluted with hexane-ethyl acetate which gave the title compound (1.6 g).
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Exanple 85 N iN OHO HON- 00
2- (1- Et hoxycar bonyl - 2- vi nyl - cycl opr opyl car banoyl )-4- (7

WO p@t ooty 8- met hyl - 2- PCT/EP2006/064822

phenyl - qui nazol i n- 4-yl oxy) 1@ycl opent anecar boxyl i ¢ aci d
(85) 5 Conpound 84 (0.68 ng) was treated as descri bed
in exanple 17, which gave the title conpound (620 ny,
BExatple Bxanple 86 iO N iN OHO N\O~\ OO 10 1- {

\
f
2- Hex- 5-enyl - met hyl - car %arm ) 4 @ hoxy- 8- net hyl - 2
- phenyl - qui nazol i n-4- -~ X

yl oxy- cycl opent anecar bonyl 1.0} - 2- vi nyl - cycl opr opan
ecarboxylic acid ethyl ester 6

N- net hyl - 1- hexenyl ami ne (192 nf" 1.7 mol) was coupl ed
to conpound 85 (615 ng, 1.1 nmmol) as described in

PXRIFHoRy-BSmetil-Zhhaaiquihdlihisdlg88ppound (490 ny,

68% .. 15 MS(MFW G 0Q7/ 01492 [ ER2006/ 064

T ARG i (82) (5 Sgnmf o O o i g {m T1OF
solution (6 ml) was stirred for two hours at 60 °C. A 5% aqueous solution of citric acid
was added and the mixture was extracted three times with ethyl acetate. The organic

phase was dried with sodium sulfate and evaporated under reduced pressure. The
residue was stirred with formamide for five hours at 150 °C. The formamide was
distilled off under reduced pressure and the product was purified by column
chromatography on silica gel eluted with hexane-ethyl acetate which gave the title
compound (1.2 g).

"H-NMR § 12.40 (s, 1H), 8.21 (m, 2H), 8.02 (d, 1H), 7.50 (m, 3H), 7.22 (d, 1H)

3.96 (d, 3H), 2.47 (d, 3H).
O | Nﬁ

=N

Example 84

0
4 9
oYY O
o) o —.
7

2-(1-Ethoxycarbonyl-2-vinylcyclopropylcarbamovyl)-4-(7-methoxy-8-methyl-2-phenyl-

quinazolin-4-yloxy)-cyclopentanecarboxylic acid tert-butyl ester (84)
Quinazolinol derivative (83) (480 mg, 1.8 mmol) was coupled to compound 15
(0.55 mg, 1.5 mmol) as described in example 16, which gave the title compound
(700 mg, 75%)

MS (M+H") 616.




17- (7- Met hoxy- 8- net hyl - 2- phenyl - gui nazol i n- 4-yl oxy
-13-net hyl - 2, 14- di oxo- 3, 13- di aza-tricycl of

wa 3003/00199% 4, 6*| oct adec- 7- ene- 4- car boxyl i ¢ aci dpet/By1006/064822
ester (87) 5 A ring closing3nmetathesis reaction of
conmpound 86 (480 ng, 0.73mmol) was perfornmed as
described in exanple 19, which gave the title conpound

ExatphaBS5 46% . MS (MW 627. Exanple 88 ON ~N 0

NN\ N OO ~~Il OH 10
17- (7- Met hoxy- 8- met hy} - 2 phﬁnyli nazol i n-4-yl oxy
-13-met hyl - 2, 14- di ox6-3 O aza-tricycl of

13.3.0.0*4, 6*l oct adec- 7 ANcarboxylic acid (88) The
ethyl ester of conpound 87 (280 ngy, 0.45 nmol) was
hydrol yzed as described in :exanple 20, which gave the
title conpound (210 ng, 78 15 M® (MW 599. WO
2007/ 014927 PCT/ EP2006H0G4. g%%k nple 89 NN O
NOON/.~O NS~ OCy Iopr p | fonic acid f
17- (7- met hoxy- 8- net hyl - 2- %hen -qu/pazolin-4-y|oxy
-13- nethyl -2, 14-di oxo- 3, 13-di aza- rlcyclof
13.3.0.0*%4, 6*| oct adec- 7-ene-4-carbnyl | -am de 5 89
@G'—I@nﬁ&%ﬁ%’v‘i 3 ABRNcH80hre) %cmhm\wﬁ ACOURLEHxY-8-théiByl-2-
(200 as descrl I n_exanpl e 21, which
hhhhh 0l LOXVICYeIn NS CIRNON 2 d—(lgé)-(l\/l'l'w 702.
IQ)n@(ﬁﬁ@ Be (@ 63 mg) was treated as descnbed in example 17, which gave the title

compound (620 mg, 100%).
0 | Nﬁ

=N

o
I H
MN\H \\\\ NK ~o TN
(o) 0]
V4

1-{[2-Hex-5-enyl-methyl-carbamovyl)-4-(7-methoxy-8-methyl-2-phenyl-quinazolin-4-

Example 86

vloxy)-cyclopentanecarbonyl]-amino} -2-vinyl-cyclopropanecarboxylic acid ethyl ester

(86)
N-methyl-1-hexenylamine (192 mg, 1.7 mmol) was coupled to compound 85 (615 mg,

1.1 mmol) as described in example 18, which gave the title compound (490 mg, 68%).
MS (M+H") 655.
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15

O OHOaF 011
2- (4- Fl uor o- benzoyl am no) - 4- net hoxy- 3- net hyl - benzoi c

wa@eood/omwehyl ester (90) 4-Fluoro benzoi c aci dp¢TBB200§064822

5 nmmol ) was di ssol ved in diwhl oronmet hane (20 m ) and

pyridine (2 m). 2-Am no-4-nethoxy-3-nethyl -benzoic

acid nethyl ester (81) (878 ng, 15 4.5 mmol) was added

dxdmples87m xture was refluxed for 5 h. Water was added

and the mxture was extracted ~t.h di chl or onet hane.

The organi c phase was drled,N fi red and evapor ated

and the afforded resig sYpurttied by colum

chr omat ography on silic N eluted with

et her-pentane 1:1 which gave, pure title conpound (870

ng, 61 %. M5 (MH+) 318. 20 WD 2007/ 014927

PCT/ EP2006/ 064822 106 Ex e 91 O Ol HOF ™

2-(4-FIuoro-benzoylaninq}w thoxy 3- met hyl - benzoi c
\

acid (91) LIiOH (1M 4 to a solution of
2- (4-fluoro-benzoyl anmi n x -3- 5
nmet hyl - benzoi ¢ acid nethy (9(5\(870 ng, 2.7

nmol ), in tetrahydrofuran (15 rﬂ), water (7.5 m) and

met hanol (7.5 m) . The m xture was heated to 50 C for
47H7-Ngthexy-8{methyitA-phenyl-gninaze] mee-sloxit 13 methadi2 idedioxo-3.13-

r Ga&ydd1818l0f o*4Ap slitddee Aoy %Bxﬁ&%{ci&etﬁ‘ﬂi ter 87)

oWed, Dy fration gave pure tlfle conp

rin S m C P1 CO 0 as

.ﬁ@, g 619593’ %Lismm tigy.0f comp %%{4@9% 073l K
PetférriddrdRs@bRaYh xamplel H0xickS giet thy titld vompadid (a9(4mgl, 46%).
g\i%iwmb%z'benzoyl am no) - 4- met hoxy- 3- met hyl - benzoi c

acid (91) (830 ng, 2.7 nmol)
Example 88

17-(7-Methoxy-8-methyl-2-phenyl-quinazolin-4-yloxy)-13-methyl-2.14-dioxo-3,13-
diaza-tricyclo[13.3.0.0*4.6*]octadec-7-ene-4-carboxylic acid (88)
The ethyl ester of compound 87 (280 mg, 0.45 mmol) was hydrolyzed as described in

example 20, which gave the title compound (210 mg, 78%).
MS (M+H") 599.
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15 was heated to 150 Cin formamde (20 m) for 4 h.
The excess fornmam de was renoved by distillation.

woadoeni4mas added and the precipitated product PEEEP2006/064822

filtered of to give pure tistle conmpound (642 ngy, 83
%. M5 (MW 285. 20 Exanple 93 i /o \ M\ iN OH
O OUNN ~OH ~, NO W 2007/014927 PCT/ EP2006/ 064822
BExample 89

7- (7- Met hoxy- 8- net hyl - 2- phenyl i nazol i n- 4-yl oxy
-13-nethy|-2,14-dioxé-3 13N1§ii:jiaza-tricyclof
13.3.0.0*4,6*Ioctadec-“ia e- car boxylic acid (93)

Qui nazol i nol derivative N (449 ng, 1.7 mol) was
coupl ed to compound 51 (40@ ng, 1.1 mmol) foll owed by
hydrol ysis of the ethyl ester as described in exanple
5 52, which gave the titl onpound (112 nmg, 17% . M5
(MtW 600. Example 94\0 \ ~N ON Non( OO,

NS O- 10 Cycloprop é&ulf c d f
17- ( 7- met hoxy- 8- net hyl 2Cbh8n q |§ lin-4-yloxy -13
nmet hyl - 2, 14- di oxo- 3, 13, Za-trfic Iof

13.3.0.0*%4, 6*| oct adec- 7- ene- 4- car bonyl | - am de (94)
cl opr opanesul foneani de (115 ng, 0.95 mmol) was
anesulfhnicaeidy 13<7 {methoxyr8-methyl-@-phenyl-quinazolin-4-yloxy)-13-

deSRIDRA dioRo X P S:-§dvcizch0 08Y 8+ {obBdbd- b eBe AQBRANNmide
@mg, 9% . 15 VM5 (MWW /03.

Cyclopropanesulfonamide (202 mg) was coupled to the acid 88 (200 mg) as described
in example 21, which gave the title compound (100 mg,42 %).

MS (M+H") 702.
Example 90
0
| )b\
0 N
H
0 F
O ~

2-(4-Fluoro-benzoylamino)-4-methoxy-3-methyl-benzoic acid methyl ester (90)
4-Fluoro benzoic acid (700 mg, 5 mmol) was dissolved in dichloromethane (20 ml) and
pyridine (2 ml). 2-Amino-4-methoxy-3-methyl-benzoic acid methyl ester (81) (878 mg,
4.5 mmol) was added and the mixture was refluxed for 5 h. Water was added and the
mixture was extracted with dichloromethane. The organic phase was dried, filtered and

evaporated and the afforded residue was purified by column chromatography on silica
gel, eluted with ether-pentane 1:1 which gave pure title compound (870 mg, 61 %). MS
(M+H") 318.
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Example 95 ~N O NY S NOHO ONN2-~0H ~, NO
17-f

wQ2¢d/010pr opyl -t hi azol - 2-yl ) - 7- met hoxy- 8- net hpd F/grPionaec4822

ol i n-4-yl oxyl - 13- et hyl - 206

2, 14-di oxo- 3, 13, 15-triaza-tricycl of

13. 3. 0. 0*4, 6*| oct adec- 7- ene-4-carboxylic acid (95 WO
Bxampe191927 PCT/ EP2006/ 064822 108 Qui nazolino
derivative (98) (141 ng, ol ) was coupled to
conmpound 51 (170 ng, O. owed by hydrol ysis
of the ethyl ester as©® \é»anple 52, which
gave the title conpound ) (NMVV 618.

5 Exanple 96 N o Il " 8™ O HO ,~ NN NSO
~ 11 NOHO Cyclopropanesulkfnlc acid {
17-12-(4-isopropyl -thiazol -2-yl -(7-nmet hoxy- 8- net hyl -
gU|nazoI|n 4- onxy

I denGtho henzai
{30131 M 4%Ewms é&eﬁ?& Qg@lﬁﬁgn Sf‘f“géf' ﬂﬁ@fo%{)qimalﬁiﬂoag -methoxy-3-

¢l op ro anesul foneam d
%w eh?nmic ?ﬂé mgthy] esfsr (90) s87r9gng, %7 zlmmbm} teér@hydroﬁlran (15 ml),
HRFET(T | BQHI%Iaﬁd ﬁiéﬁiﬁﬂb%"z _/)\M’I'h% fimﬁﬁl‘n‘@wh@ﬁeaftéd toS0CeNBPY RdWater
Q?& mrfPWas t e/g addelc\{sané Vgolume l‘ed:ll.'lce(Fg(()&ilWEy Xc1d1ﬁcat10n with acetic acid

followed by filtration gave pure title compound (830 mg, 100 %).
MS (M+H") 304.

Example 92

OH

2-(4-Fluoro-phenyl)-7-methoxy-8-methyl-quinazolin-4-0l (92)
2-(4-Fluoro-benzoylamino)-4-methoxy-3-methyl-benzoic acid (91) (830 mg, 2.7 mmol)
was heated to 150 °C in formamide (20 ml) for 4 h. The excess formamide was
removed by distillation. Water was added and the precipitated product was filtered of to
give pure title compound (642 mg, 83 %).

MS (M+H) 285.
O Nﬁ

~-N

0
4 0
(@) N N
YOY > o
\/\/\/

Example 93



F ~o\ NN N OHO OYNM LXROH ~ NO17-f

2- (4- Fl uor o- phenyl ) - 7- net hoxy- 8- net hyl - gui nazol i n-4-yl
wozooiPd2met hyl - 2, 14- di oxo- 3, 13, 15-tri aza-t ri BQTEPI006/064822

13.3.0.0*%4, 6*| oct adec- 7- en#&74- car boxylic acid (97)

Qui nazolinol derivative (92) (141 ng, 0,5 mol) was

coupl ed to conpound 51 20 (170 ng, 0,45 nmmol) as

d @@ rMbthdxy-B-meothyll-ph &G ]-quinazdlineh y o xiy)r &3 -onatitid-2et 4agioxo-3,13,15-

qﬁéz%rtrlg{lclo[tl 99 d. 014! 6*1684 Wé%l-"'ﬂgne I Qgrb‘(‘)f({rigceac?(f 5 was

purtifred fastt chro raptty on siitrca gel eluted
\quazslmcﬂ%B%tN@cﬁBﬁ) “#49 m, vyl maohayas conpled g egrapeynd 51
@@0 fge1 Vasméh ?&RJV%%@B/' ﬁ@@ﬁ%@@ﬂ&?@ster as described in example
gT 006/ 064822 10@;?132 % bhane and filtered to

5 PénBihEryt compp QF &e the ethyl ester of
g (MiHH p6omnpound (135 ng, 469 . The ethyl ester was
then hydrolyzed as described in exanple 52, which
gave the title conmpound (125 ng, 100% M5 (M+-H) +618. 3.
TxEmplgd4e 98 F NiN 0O OYNNOOS ~ NO
Cycl opropanesul foni c acid {
17-12-(4-f|uoro-phen$|- 7-nEtE!m-8-nethyl-quinazolin-
4-yl oxy -13-nethyl - oXp- 3,13, 15-triaza-tricycl of
13.3.0.0*4, 6*1 oct adec- M- 10 carbonyl }-am de (98)
Cycl opr opanesul foneam de (g1 ng, 0.5 nmmol) was coupl ed
to the acid 97 (125 ng, 0;:2 nmol) as described in
exanpl e 53, which gave th itle conpound (52 ny,
36%) . N

10  Cyclopropanesulfonic acid [17-(7-methoxy-8-methyl-2-phenyl-quinazolin-4-vloxy)-13-
methyl-2.14-dioxo-3,13.15-triaza-tricyclo[13.3.0.0*4.6*]octadec-7-ene-4-carbonyl]-

amide (94)
Cyclopropanesulfoneamide (115 mg, 0.95 mmol) was coupled to the acid 93 (112 mg,
0.19 mmol) as described in example 53, which gave the title compound (25 mg, 19%).

15  MS M+H") 703.
“f%,
0 N\w/ks
~N
o
o N K
Y KLOH
N o) 5
R NI

17-[2-(4-Isopropyl-thiazol-2-y1)-7-methoxy-8-methyl-quinazolin-4-yloxy]-13-methyl-
20  2.14-dioxo-3,13.15-triaza-tricyclo[13.3.0.0*4.6*]octadec-7-ene-4-carboxylic acid (95)

Example 95




M5 (MHHt) 721. 15 Exanple 99 1 O O/ | O\ / NOZ ON
YNNOS OOA4-Ntro-benzoic acid

wG2(0T0edkoxycar bonyl - 2- vi nyl - cycl opr opyl car baneg1/EP2006/064822
-1-f hept - 6- enyl - (4- net hoxysbenzyl
-carbamoyl | - pyrrolidin-3-yl ester (99) To a solution
of conpound 48 (4.5 g, 10.8 mmol) in THE (160 nlL) were
z(@iﬂmioﬁﬁ)oll\bfi@ﬁ%ze((%)t @sl exp 6dmmal)dvastvospled ¢o compaindéie

3%7 M) 4§‘ Mol?#ollggv%d "W}kjﬁx a{éfke of tHe étthyrp tefAS described in example

St oom tenperature, and
t5ﬁeWhIChIgﬂ%¢‘@G titlg sompoanb(l3s aug, 43%0- r esi due was
drs gL YEfl6ig) CH2C12 (160 nl), and NaHOG3 (1
t abl'espoon) and hept - 5-enyl - ( p- met hoxybenzyl ) - am ne
(4.3 g, 18.5 mmol) were added. After stirring

| at roomtenperature the reaction m xture was

filtered 25 and evaporated to dryness. Flash colum
chr omat ogr aphy on silica gel (Et c:toluene 25:75 ->
40: 60) gave the title cnpou .59 g, 90% as a
i ght brown syrup. WO\208 PCT/ EP2006/ 064822
110 Exanple 100 CH ~kao N OS5
18- Hydr oxy- 14- ( 4- met hoxy-b nzyI) 2, 15-di oxo- 3, 14, 16-tr
laza-tricyclof 14.3.0.0*4, §1-
nonadec- 7- ene- 4- caroxyl i c jd ethyl ester (100)
Compound 99 (1g, 1.48 INn—waR dillss§ ved in
1, 2-di chl oroet hane (2 1)7 The mxt (V& s degassed
for 15 mn usi ng a stres rg/n Moveyda- G ubbs
catalyst (Il) (50 ng, 5 nol s added and the
m xture was refluxed for 4h. The sol vent was
RURRDE R niBnRYid NE-[BLMYSo SR hideS- ﬁbﬁ@%&tﬁgx\b 8- methvl-

rerranydroruran. (100 m ], Petnanol (5
@umagelin-4-ploxyyil 3 1methylod b4-digxpey1 Hl Soiriga iy Cion 3.0.0%4.6+]-

Aqtaq@éistanémmabﬁanb{,@dﬁﬁmwg& (20 m, 411 M \Qﬁs adlded and
e.mxture S SLI or e, vo
iR R o 4 15e 5 Tad) s ontiedtbring Seid 35 ¢/ B me.
eﬂ)cZemnml)aasl déscrfbed fimexandgple (38l wliiktlo pavesthé éitle rompdbumivda nipy 36%).

§gﬁ tography (et hanol 1->5 % in ether) gave
i\g e conmpound (450 ny, 61 %9. M5 (M+H) + 500.

E
/O Nﬂ

~-N
0
H (0]
(o) N N
YOY o
_N 0
\/\/\/

17-[2-(4-Fluoro-phenyl)-7-methoxy-8-methyl-quinazolin-4-yloxy]-13-methyl-2.14-
dioxo-3,13.15-triaza-tricyclo[ 13.3.0.0*4.6*]octadec-7-ene-4-carboxylic acid (97)
Quinazolinol derivative (92) (141 mg, 0,5 mmol) was coupled to compound 51

Example 97

(170 mg, 0,45 mmol) as described in example 52, which gave the crude ethyl ester of
the title compound. The crude ester was purified by flash chromatography on silica gel
eluted with 5 —15% MeOH in diethyl ether, the afforded residue was dissolved in
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Exanple 101 F 110 NN O!Oy NN O 20
18- 12- (4- Fl uor o- phenyl ) - 7- met hoxy-

w@200e0ipb7 qui nazol i n- 4-yl oxyl - 14-(4-met hoxy- PCT/EP2006/064822

benzyl ) -2, 15- di oxo- 3, 14, 161®ri aza-tri cycl of

14. 3. 0. 0*4, 6*I nonadec- 7- ene- 4-carboxylic acid ethyl

ester (101) Quinazolinol derivative (92) (125 ny, 0.44
rahlgromathaso el flieredtocempee trdceils@ﬁ silic2,00hinly ga. the atiny] gster of

e f#t;q;&ﬁh#cﬁlgd é%%ﬁ@,ﬂ% )e)n %ﬁ ?%%‘Swggqﬂelf:w&y?{:dgﬁl&%cnbed in
@P(%mE]G whwh%am:tblthth cempmd(lélﬁh@g o i ch gave the
quyp[ fgeuwnd (240 ng, 78% . WO 2007/014927

PCT/ EP2006/ 064822 111 MS (M+H)+ 766.3. Exanple 102 ~

F N\Na~N O'~y OONH .u. ™ O5

Baihpie( 98 Fl uor o- phenyl ) - 7- met hoxy-

8- met hyl - qui nazol i n- 4-yl oxyl -
benzyl ) - 2, 15- di oxo- 3,/14,/16-f ri
6*| nonadec- 7- ene- 4- €ArGORYT ™
ester of conpound 101 (248. 2%, 0.31 mMmol) was

hydrol yzed as described in\ exanple 20, which gave the
title conpound (200 ng, 86%. 10 M5 (M+H+) 738.
Exanple 103 F O OO O I O kN S0 Ow/

ﬁ

Cyclopropanesulfonic acid {17-[2-(4-fluoro-phenyl-(7-methoxy-8-methyl-quinazolin-
4-vyloxy)-13-methyl-2.14-dioxo-3,13,15-triaza-tricyclo[13.3.0.0*4.6*]octadec-7-ene-4-
carbonyl}-amide (98)

B- met hoxy-
g-tricyclol 14. 3. 0. 0* 4,
acid (102) The et hyl

Cyclopropanesulfoneamide (61 mg, 0.5 mmol) was coupled to the acid 97 (125 mg,
0.2 mmol) as described in example 53, which gave the title compound (52 mg, 36%).
MS (M+H") 721.

Example 99
O\ @
ROV RS
Vi

4-Nitro-benzoic acid 5-(1-ethoxycarbonyl-2-vinyl-cyclopropylcarbamoyl)-1-Thept-6-

enyl-(4-methoxy-benzyl)-carbamoyl]-pyrrolidin-3-yl ester (99)

To a solution of compound 48 (4.5 g, 10.8 mmol) in THF (160 mL) were added
NaHCO:; (1 tablespoon) and phosgene in toluene (1.93 M, 11.5 mL, 22 mmol). The
mixture was vigorously stirred for 1 h at room temperature, and then filtered and
evaporated. The residue was dissolved in CH,ClL (160 mL), and NaHCO3

(1 tablespoon) and hept-5-enyl-(p-methoxybenzyl)-amine (4.3 g, 18.5 mmol) were

added. After stirring overnight at room temperature the reaction mixture was filtered
and evaporated to dryness. Flash column chromatography on silica gel (EtOAc:toluene
25:75 — 40:60) gave the title compound (6.59 g, 90%) as a light brown syrup.
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HI1l N O O Cycl opropanesul fonic acid
118-12-(4-fl uoro-phenyl)-7-net hoxy- 8- net hyl - qui nazol i n

WO 4607054927 PCT/EP2006/064822

yl oxyl - 14- (4- met hoxy- benzylkip- 2, 15- di oxo- 3, 14, 16-tri aza

tricyclol 14. 3. 0. 0*4, 6*1 nonadec- 7- ene- 4- car bonyl | - am de
(103) Cycl opropanesul fonam de (99 ng, 0.8 mmol) was
Gxappkdi@oo t he acid 102 (200 ng. 0.27 mmol) as
described in exanple 21. PurifoHcati on by HPLC gave the
title compound (75 My, 33 % OI\/IS(MH) 839. WO
2007/ 014927 PCT/ EP2@Q6LQ6 %82 E!A arrpl e 104 F ,0
4-POOO O~NAL

Cyclopropanesulfonlc a

18- 12- (4-fl uoro- phenyl) - 7 nethoxy 8-/ thyI gui nazol i n-
4-yl oxvl - 2, 15- di oxo- 3, 14, 16-t ricycl of
14.3.0.0*4,6*Inonadec-?-ene-4-carbony|} - 5 ami de

(104) Conpound 103 (75 ng, 0.09 mvl) was stirred for
2 h |n a nmxture of di chl or o- methane trifluoroacetic

ol 19,%V@o*4 61-

hn-'"Ifonlc aci d

ﬁd)i(lltiﬂlj)?.fel@ gﬁ(l\getlhwl rﬁﬂﬁgWasQﬁsﬁs@IVﬁ:g %glﬁ)z dzﬁﬁmgméma% @d). The mixture
s RS 9 1 iR 08 3B pI b AR (Dt et 6 (50 me
(5450]%))wafstadﬁed3alﬁ tha snizitekedtagirefioxed foe 4h sThadohanewas byaporated
NN GOS8, Boght BT
amrdiﬁ) nﬂ) dihg mixarhway coolidl 1 qn meebaxﬂas‘\queous lithium hydroxide
(20 ml, 1M) was added and the mixture was stirred at 0 °C for 4 h. The volume was
then doubled with water and the mixture acidified with acetic acid. Extraction
(dichloromethane) followed by flash chromatography (methanol 1—5 % in ether) gave
pure title compound (450 mg, 61 %).

MS (M+H)" 500.

Example 101

6 Yo g
eyl

N 0

W

18-[2-(4-Fluoro-phenyl)-7-methoxy-8-methyl-quinazolin-4-yloxy]-14-(4-methoxy-
benzyl)-2.15-dioxo0-3.14,16-triaza-tricyclo[14.3.0.0*4.6*Inonadec-7-ene-4-carboxylic
acid ethyl ester (101)

Quinazolinol derivative (92) (125 mg, 0.44 mmol) was coupled to compound 100
(200 mg, 0.4 mmol) as described in example 52.The afforded crude product was
purified by flash chromatography on silica gel eluted with 1% MeOH in diethyl ether,
which gave the title compound (240 mg, 78%).
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stirred for one hour at 5and for one hour at room
tenperature. Water was added and the m xture was

wezdracterd twice with DCM The organi ¢ phase WesT/#P1086/064822

wi th sodi um 20 sul phate, ftiitered and evaporated under
reduced pressure. The residue was purified by colum
chronatography on silica gel eluted with hexane- et hyl
Me(MtHE)Wié@B gave the title conpound (33.4 g, 83%.
Exanple 106 C ~ 0" 0 ON O 25 2 Ethenesulfonic acid
4- chl or o- 2- et hyl - 5Et henesul foni ¢ aci d

-met hyl -5-ni trophenyl ester (106) ester
(106) WD 2007/014927 PCT/ EP 006/0/1F P 113 Conpound
105 (33.2 g, 142 mmol) V@S o|a$oln d in cold
concentrated sul phuric aci ( ) and 98%nitric
acid (9.8 g) was added drop-w whil e cooling to keep
the tenperature below 10 C. The m xture was stirred

for one hour at aboyt 5C. The A n1xtu was added to
ice water and extracteght th et hyl
acetate. The 5 orgam xNEGHt Wi ce with
brine, dried with SOdI N hate . evapor at ed

under reduced pressure. The p s isolated by

col utm chr omat ogr aphy on silica gel eluted with
hexane-ethyl acetate. Yield: 30 g = 75% 10 Exanpl e
181292 ¥ 16do- tiHen\)l)-X-méth@N-S)Jhﬁbtlivlmiﬂa‘zblirﬁ4wild)fv¢-ﬂh&‘ nahethoxv-
g;lgﬁﬁ “ ﬁl§%llé'lxtoll ?ilf'4f§é- Cg%o nﬂggyg &g g,(;(;* ﬁg‘ﬁnonaggq-y en -?A-c%rqgoxvlic

U Timmor )11 ctiia

waidg102)/ 1 (600 ml) was refluxed for one hour. Citric
aizl'e@t}f yP &lter Jﬁoﬁﬁ%uﬁ(ﬁ?@l_?%ﬂ@ thd B 1Tt rv@as %9 %QHSQﬁlbed in

ree'times wt organi ¢ pnase

ssanps 2upichizavathg té\?&ﬁ@pa%b@@ﬁ@é& 8|5e/‘l)uced pressure

\Msg +gey®3g.he title compound (19 g, 100% . 1H NWR
CDC13 6 2 30 (s, 313), 7.24 (s, 113), 7.40 (s, 113).

20 Exanple 108 CIl 2N O

Ex@hpter 1934- net hoxy- 5- met hyl - 2-ni trobenzene (108) To a

stirred solution of 4-chloro-2- | - 5-nitrophenol

(18.8 g, 100 mmol) in/lgVF

~-N

O
KLYQW A“_" i3

Cyclopropanesulfonic acid [18-[2-(4-fluoro-phenyl)-7-methoxy-8-methyl-quinazolin-4-
yloxy]-14-(4-methoxy-benzyl)-2.15-diox0-3,14,16-triaza-
tricyclo[14.3.0.0*4.6*Inonadec-7-ene-4-carbonyl]-amide (103)
Cyclopropanesulfonamide (99 mg, 0.8 mmol) was coupled to the acid 102 (200 mg.

0.27 mmol) as described in example 21. Purification by HPLC gave the title compound
(75 mg, 33 %).
MS (M-H) 839.
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(200 M) was added potassium carbonate (13.8 g, 100
mmol ) and nethyl iodide 25 (21.3 g,150 mmol ). The

wooorore2as stirred for about two hours at r oPOT/EP2006/064822

tenperature. 5% Citric acti@ was added and the m xture
was extracted three tines with ethyl acetate. The
organi ¢ phase was washed with brine, dried with sodi um
dixapiplt 4and evaporated wunder reduced pressure which
gave the title conmpound (20 G 0% . 30 Exanple 109 N
0 7N-I O O WO 2007/ Q14924 PLI/EP2006/ 064822 114

4- Met hoxy- 5- met hyl - 2-ni -b nzonitrile (109) A

m xture conpound 108 (2 g, OO nmol ) and copper
cyanide (11.25 g, 125 mol )2 n- met hyl - pyrrol i done- 2
(60 M) was stirred for 2 t 14@ b0 C. The m xture
was diluted with ethylo fq\ht'sb_r@d and washed
four times with water. The orgasbcHghase 5 was dried
wi t h sodi um sul phate andhe ed under reduced
pressure. The residue was purified by colum

chromat ography on silica gel eluted with hexane-ethyl
Ayetoprapaneduifohicgeide{ 8HE -(@-fluozo-phenyd)d Pranefiixy; 8-#ikthyl-quinazolin-

]4| : 31% g&éﬁ)xg gié 4?’, E(ﬁ-'giag-%}i_gﬁcloi! !I£.2.08E41=6§ @%gi?c- -eﬁes-4-carbonyli-

amigde 04y - 5- et hyl - 2- ni t robenzani de (110) To a mi xture
Qfon@dﬁﬁ& 'T%Wﬁnge(; hy inn?olmvhi QirRATEPN ik b Infixfude Sf diéfloro-

an wat er was a concent r.at ed
kﬂmrtrlgu‘ar@%eﬂe@sﬂw? L. )a‘ﬁapom@nrﬁnfétw@cw byt HPLG @aygpure title
tompodndh@8rs: 6318%1)00 110 C The mi xture was allowed to

M?X grnb% filtered, washed wth water and dried
1}4013 \7é he title conpound (7 g, 83%. Exanple 111
0O H2N H2N 0 20 4- Met hoxy- 5- net hyl - 2- ami no- benzam de

Exhithble 105
Cl
Tl
O/

\—

Ethenesulfonic acid 4-chloro-2-methylphenyl ester (105)

To a stirred mixture of 4-chloro-2-methylphenol (24.7g, 173mmol) in acetone (10 ml),
dichloroethane (25 ml) and water (45 ml) at 0-5 °C was added drop wise
simultaneously 2-chloro-1-ethane sulfonyl chloride (28.2 g, 173 mmol) and a solution
of 25% sodium hydroxide (60 g) during approximately one hour. The mixture was
stirred for one hour at 5°and for one hour at room temperature. Water was added and
the mixture was extracted twice with DCM. The organic phase was dried with sodium
sulphate, filtered and evaporated under reduced pressure. The residue was purified by
column chromatography on silica gel eluted with hexane-ethyl acetate which gave the
title compound (33.4 g, 83%).

Example 106
Cl
oY
O,N 0"\

Ethenesulfonic acid 4-chloro-2-methyl-5-nitrophenyl ester (106)
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Conpound 110 (7.0 g, 33.3 mmol ) was hydrogenated in
EtOH (200 m ) and raney-ni (5.0 g) overnight at room

wo esoperature at 50 psi. The catal yst was filt ep€DEPING6/064822

and washed wi th di oxane ang et hanol. The sol vent was
renmoved under vacuo and the product was isol ated by

col umm chromat ography on silica gel eluted with 25
doniijonnd 183 (B3ig.aAd B hyetdsalimsblvediretald cBneéntyated Silphuric acid

X Pl fgﬁin- @é?ﬁ%?%%@%@o&%?ss@ RiERbfing iketh the
q.rme;raw laekm/i ufeTlyg mmmatnlrzd qrong hgur at@bewtci'§, The
bﬁﬁﬁl@é @a@&ddéd(t& ickBydler ahd eEIHQétédﬁ]Béia tirRed WA iRy ﬁé&taee The

@ga&;l%;%aai%wgs Hzﬁﬂ%ejll e ‘%@&br&l}ﬁ, gge ith i%(flgl%rﬁl'lgﬂl? evaporated

mln&errfbehided @resa&e S'I‘herrfredhoabval% ixolated lﬁ,mlﬂﬁmh ¢h@®niabdgr@ghylon silica
%{er C ﬁiﬁl(l_}ewatﬁy % and the m xture was

Nith et hyl acetate. The

dflgldnBQgrfh?ﬁ/e was washed with brine and saturated

sodi um hydr ogen carbonate solution. The organi c phase

was dried with sodium 10 sul phate and evapor at ed under
essure. The residue was refluxed for two

hours with sodi um car bonafk ®4 g, 25 mmol) in 100

m ethanol -water 1/1. 5% Gt acid was added and

the m xture was extracteg N NoMes Wi th et hyl

acetate including 10% THE Silica gel was added, the

sol vent was evaporated and the product was purlfl ed by
6 ALLIG aphenodQlOg) | i ca gel eluted with

R

208 gnme}) irggghano} vgper (1 41 (609 1) was 1@%&'\1 foriane hewm (Gifrie agidd5%)
Moas @ddéd¥ri@ th RlixtGraMwa-cktr@bled thrbs @nd@with DCM. The organic phase
was dried with sodium sulphate and evaporated under reduced pressure which gave the
title compound (19 g, 100%).

"H-NMR CDC}; § 2,30 (s, 3H), 7.24 (s, 1H), 7.40 (s, 1H).

L
O,N o~
1-Chloro-4-methoxy-5-methyl-2-nitrobenzene (108)

To a stirred solution of 4-chloro-2-methyl-5-nitrophenol (18.8 g, 100 mmol) in DMF
(200 ml) was added potassium carbonate (13.8 g, 100 mmol) and methyl iodide

Example 108

(21.3 g,150 mmol). The mixture was stirred for about two hours at room temperature.
5% Citric acid was added and the mixture was extracted three times with ethyl acetate.
The organic phase was washed with brine, dried with sodium sulphate and evaporated
under reduced pressure which gave the title compound (20 G, 100%).

Example 109
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17- (7- Met hoxy- 6- net hyl - 2- phenyl - qui nazol i n- 4-yl oxy
-13-net hyl - 2, 14-di oxo- 3, 13, 15- triaza-tricycl of

wa 3003/00199% 4, 6*| oct adec- 7- ene- 4- car boxyl i ¢ aci dpCEBI006/064822

Qui nazolinol derivative (118) (480 ng, 1.8 mml) was
coupl ed to compound 15 (550 ng, 1.5 mmol) as descri bed
in exanple 16, foll owed by renoval of the boc group
ZISI\/Iaﬁlodeéembiheblz-initrcebaImhﬂrﬂt'(109)0upI i ng of

1
rlyli ﬁﬂt oy %rr(gtﬁ] g% %G‘gngg@? p@%gfe@crﬁ)égvpbfg’ fas Hmol) in
@x@nﬁbybpmolmaewfi @dywmstgml fpcﬁt?laﬁzldcslma@s@e mixtgre was

kividitealwith sthPfactBif Mitdidd arRSWhed foud Bisifel WREOWARr. The E%Saﬁlc phase

2% ,@V\gh %8‘@ ek 2 tlete:!m_%lezfg rgt% Climdé; &1@@1‘%99? Ths residue
MaSpunﬁ)e&by lc@]pfrmpmnﬁﬁatbmph)comgheh el elutel:d with heyliane -ethyl acetate
netho net qui nazol i n- 4-yl oxy

Vﬁ% TR e Comd 8 & SIRRE L VL0070 ovel of
18- 8MR 09431368 2,88t (adHd), 4-0Qr(e, 3H)c26bdsyH); 7,33 éH) 114)
10 Cycl opr opanesul f oneam de (202 ng, 1.67 mol) was
coupled to the acid 113 (200 ng, 0.33 muol) as

in exanpl e 89, which gave the title conpound
(90 ny, 38%. M5 (MrH)+ 782. Exanple 115 O F/ N
O 11 15 4- Met hoxy- 3-
(5-nmet hyl - pyri di ne- 2- car4
methyl ester (115) 2- Amd'Rl Eihoxy- 3- net hyl - benzoi c
acid nethyl ester (400 ng;2 2 mmol ) “and 5-
nmet hyl - pyri di ne- 2-carboxylic acid (280 mol, 2 mol)
\mhmﬁloﬂbsslabﬂieﬁzinnrdﬂeﬁiunﬁﬂ@ﬂm nmet hane (8 m) and

%ga;]gﬁx%?re (01‘4 mgthofyhg Sn?etl?ylozumtro e%%n%‘hg FS é 91031171mg1)) anvt\iav%ater
(50 ml) was added concentrated sulphuric acid (65 ml) and the mixture was stirred for
2.5 hours at 100-110 °C. The mixture was allowed to stay overnight, filtered, washed
with water and dried which gave the title compound (7 g, 83%).

i nol - benzoic acid

Example 111
0]

HZNinj\/
H,N o~

4-Methoxy-5-methyl-2-amino-benzamide (111)
Compound 110 (7.0 g, 33.3 mmol) was hydrogenated in EtOH (200 ml) and raney-ni
(5.0 g) overnight at room temperature at 50 psi. The catalyst was filtered off and

washed with dioxane and ethanol. The solvent was removed under vacuo and the
product was isolated by column chromatography on silica gel eluted with
dichloromethane and 3% methanol. Yield: 3.4 g = 56%.
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whil e cooling on ice-bath. The m xture was left at 0 C
for 1 h then allowed to attain roomtenperature.

wa@oueou2s0di um hydroxide (20 m, 1M was addePCEHEE200é/664822

m xture were extracted w 115 di chl or onet hane.
Purification by colum chromatography on silica gel
(ether-pentane 1:1) gave pure title conpound (410 ng,
Gxafiple NB (M M+ 315.1 25 WD 2007/ 014927

PCT/ EP2006/ 064822 117 Exanple 116 ICHNa O O
4- Met hoxy- 3- net hyl - 2-f
(5- et hyl - pyri di ne-2- c&
(116) Conpound 115 (620
by the procedure descri b€
gave pure title conpound (590
301.1. Exanple 117 ON aN N
7- Met hoxy- 8- net hyl - 2- (6- et hyl - pyri di n-2-yl ) qui nazol i n
-7AMiethok $-b/hetbohpophad/-hhfmavelinehbat @d2) n f or mani de at

l150 a 1%1){ 9 o? 8gmp 181\661{161 Vsavgag Ilpt ] a?lz,ga%%??lc 19 § D,% g. 12 mmol) and

precip ate I ve ®pur e

th|0b1 bydrdmﬁb 8h é, (23@1111(]113111 dry DM¥ (60\@1)(%5H)dd6(EEDAI: =4 g,
X)]a}lﬁ ’[q:: ml HZ@ mmo% Md Qu?rmg'\lv%%ﬂred at room

I\/Et ho % -pyridin-2 ui nazol i n
tqgn}g,qr@,tjgl)‘g fon 60 he§ ﬂltrlc ac1d was added ‘and the mlxture was evaporated three

Zmidé 'vﬂtlpéﬁjrylgacétatel Phé btg@ﬁﬂ'pﬂlh:te%l@d xgishe(ll with brine and iasturated
* car i cC_acl

S srosh cappna SoyhoR dhimoreaupise as Akdutth Sidium

csolphhte @nd eva;xormemmtﬂeﬁ tedp2&Bpr2éung The résiduwewas réfited\Viextwo

X?sh?%%ﬁl:ﬁ oBbohdle (£63¥! 25580l 1S 08 SR GHHaREAwhidr 1/1. 5% Citric

a01d was added and the mixture was extracted three times with ethyl acetate including

Nayi enzoi ¢ acid

1.9 nnDI) was hydrol yzed

Exarrple 91, which

100 %9. M5 (MH)+
10

10% THF. Silica gel was added, the solvent was evaporated and the product was
purified by column chromatography on silica gel eluted with hexane-ethyl acetate.
Yield : 1.3 g=50%

"H-NMR dmso-ds & 2.21 (s, 3H), 3.96 (s, 3H) , 7.17 (s, 1H) , 7.58 (m, 3H), 7.82 (s,
1H), 8.18 (m, 2H).

Example 113

17-(7-Methoxy-6-methyl-2-phenyl-quinazolin-4-yloxy)-13-methyl-2.14-diox0-3,13,15-
triaza-tricyclo[13.3.0.0*4 6*]octadec-7-ene-4-carboxylic acid (113)
Quinazolinol derivative (112) (480 mg, 1.8 mmol) was coupled to compound 15

(550 mg, 1.5 mmol) as described in example 16, followed by removal of the boc group
as described in example 17, coupling of N-methyl-1-hexenylamine as described in
example 18, a ring closing metathesis reaction as described in example 19 and
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whi ch gave the title conmpound (50 ng, 10%. WO
2007/ 014927 PCT/ EP2006/ 064822 118 M (M+H) + 615. 3.

wex@mplo2119 a-N ON N O NNNO OO~ O MNBER00064822

O 5 Cycl opropanesul foni c atied
{17-17- met hoxy- 8- net hyl - 2- (6- net hyl - pyri di n-2-yl) -
gui nazol i n-4-yl oxyl - 13- net hyl - 2, 14- di oxo- 3, 13, 15-
thydetysis ofcthie bthfy] ester as described in example 52, which gave the title compound
%%9 g %”4 6*| oct adec- 7- ene- 4- carbonyl} am de (119)

h &8 (50 ng, 0.08 mml) was reacted with
@4§Kbeﬁpéﬂ%sulfonlc acid amde (44 ng, 0.36 nmol)
according to the procedure described in Exanple 53

ich . gave 10 the title conpound (13 ng, 22 % . M5
lezlld > Exanple 120 -~ --ON NNN OOa

CH 17-(7-Met hoxy- 6- et hyl - LE' - qui nazol i n- 4-yl oxy
- 13- et hyl - 2, 14- di oxo: triaza-tricycl of
13.3.0.0*4,6*Ioctadec-ﬁi;ne A- car boxylic acid (120)

Qui nazol i nol derivative $ 200 ng, 0.53 nmol) was
coupl ed to compound 51 (268 ng, 0.7 nmol) foll owed by
hydrol ysis of the ethyl esker as described in exanple
52 which gave the titl ound (36 ng, 11%. M5
(MH+ 600. WO 2007/0129% CI{EP%DO6/O64822 119

Exanpl e 121 R/a <

—_—

Cyclopropanesulfonic acid [17-(7-methoxy-6-methyl-2-phenyl-quinazolin-4-yloxy)-13-
methyl-2,14-dioxo-3.13.15-triaza-tricyclo[13.3.0.0*4.6*]octadec-7-ene-4-carbonyl]-
amide (114)

Cyclopropanesulfoneamide (202 mg, 1.67 mmol) was coupled to the acid 113 (200 mg,
0.33 mmol) as described in example 89, which gave the title compound (90 mg, 38%).
MS (M+H)" 702.

Example 115

4-Methoxvy-3-methyl-2-[(5-methyl-pyridine-2-carbonyl)-amino]-benzoic acid methyl

ester (115)
2-Amino-4-methoxy-3-methyl-benzoic acid methyl ester (400 mg, 2 mmol) and 5-

methyl-pyridine-2-carboxylic acid (280 mmol, 2 mmol) where dissolved in dichloro-
methane (8 ml) and pyridine (1 ml). Phosphorous oxychloride (0.37 ml) was added
while cooling on ice-bath. The mixture was left at 0 °C for 1 h then allowed to attain
room temperature. Aqueous sodium hydroxide (20 ml, 1M) was added and the mixture
were extracted with dichloromethane. Purification by column chromatography on silica
gel (ether-pentane 1:1) gave pure title compound (410 mg, 65 %). MS (M-H)" 315.1
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O NNNO OOO NS < HOCyclopropanesul fonic
acid 11

WO 20070 hoxy- 6- met hyl - 2- phenyl - qui nazol i n- 4- yPORYP20086064822

met hyl - 2, 14- di oxo- 3, 13, 15-1%7i aza-tri cycl of
13.3.0.0*4, 6*| oct adec- 7- ene- 4-carbonyl | 5 am de (121)
Reaction of the acid 120 (36 ng, 0.06 mmol) with
Exatmpper bibanesul foni ¢ acid am de according to the
procedure described in Exanpl e053, gave the title
compound (8 nmy, 19 9%). 03. 10 General
procedure for the pr '
qui nazolin-4-ols R6 R6
RO~Cl 15R9 0 ------ 3w 6Bl 1C NH [D] OH To
a suspension of a substituted 2-am no-benzamde [A] (1
eq) in dry THE (60 nl) was Ldded pyridine (2 eq) and

the m xture was cooled to 5 C. The acid chloride [B]

115M@‘Elmﬁ5-3elﬁbth‘0ﬁ§-[@dﬂ€ﬂivﬁbﬁ’iﬂ1ﬂe angdroRel) BmihsILIRnAGIS acid (116)

Rerrmopt 515 oot Lt RN b theiasliy® deicibed in

Hxampied®ld whmch/@lve purehiti conpunad (90wag, 1061%).i n t he

hours, filtered and washed with col d
s gy 3660 i

di‘ethyl ether. The product [C] was dried
under vacuum Yield: 90-100% Wen the acid chloride
-as a nicotinyl chloride hydrochloride, then
Z_Trdg_r‘ 20 pyridine was used and_the m xture was
stlrred for 2-3 days jat érajure instead of
over night. The forngy '
suspensi on of sodiumc

in al:1

m xture of water and Et'Q4 and _Nhe m xture was refl uxed
for two hours. The EtOH was [renoved under reduced
pressure, a solution of 5% ciOHic acid was added and
25 the mixture was allowed to stay overni ght The

\ﬂgnmmﬂ @ [ %sr hemd Engmmds 48 12@ °C_Lﬂm 5. (Elx aWpteé wao then@dded
Bn&the precipitated product was filtrated off to give pure title compound (397 mg,

71 %). MS (M-H)" 282.1

Example 118

17-[7-Methoxy-8-methyl-2-(6-methyl-pyridin-2-yl)-quinazolin-4-yloxy]-13-methyl-
2,14-dioxo-3.13.15-triaza-tricyclo[13.3.0.0*4.6*]octadec-7-ene-4-carboxylic acid (118)
Quinazolinol derivative (117) (198 mg, 0.7 mmol) was coupled to compound 51 (268

mg, 0.7 mmol) followed by hydrolysis of the ethyl ester as described in example 52
which gave the title compound (50 mg, 10%).



116 iN OH
7- Met hoxy- 8- net hyl - 2- pyri di n- 3yl - qui nazol i n-4-0ol (122)
wo20he1gener al procedure descri bed above was fedT/ar®de/ 064822

usi ng 2-am no-4- net hoxy- 3- 118et hyl benzam de as

benzam de derivative and nicotinyl chloride

hydrochlorlde as acid chloride, which gave the title

MSPMD 629.5g, 92%, [ M+H] =268. Exanple 123/ N ,0O

N\ 116 i N 10 OH

7- Met hoxy- 8- net hyl - 2- pyri di n- 4yl - qui nazol i n-4-ol (123)
| procedure descri bed above was foll owed

usi ng 2-am no- 4- net hqu 3- Wenzam de as

benzam de deri vati ve ;an i jonilgoty noyl chl ori de

hydrochl ori de as aci orl dell ich gave the title

conpound (1.6 g, 60%, N'268 15 Exanple 124 1 / N

OH 7- Met hoxy- 8- net hyl - 2- etohyl - qui nazol i n-4-o0l (124)

The general procedure desc A bed above was foll owed

usi ng 2-am no- 4- nmet hox met hyl benzam de as

benzam de derivative [ geet bc acid chloride as

acid chloride [B], &\M Qltl e compound (2.2

g, 100% . 1H NWR DVEO- 61@ 2.38 (s, 3H),

2.6 (m 2H), 3.90 (s, 3H); H, 7.96 (d,

2H), 11.88 (s, 1H). WO 2007/ 014927 PCT/ EP2006/ 064822

idin-2-yl)-

nzam de

&ranmapougé 1348 (50 mg, 0.08 mmol) was reacted w1th cyclopropanesulfonic acid amide
(44 mg, 0.36 mmol) according to the procedure described in Example 53 which gave
the title compound (13 mg, 22 %). MS (M-H)" 718.2

Example 120

17-(7-Methoxy-6-methyl-2-phenyl-quinazolin-4-yloxy)-13-methyl-2.14-diox0-3,13,15-
triaza-tricyclo[13.3.0.0*4 6*]octadec-7-ene-4-carboxylic acid (120)
Quinazolinol derivative 112 (200 mg, 0.53 mmol) was coupled to compound 51

(268 mg, 0.7 mmol) followed by hydrolysis of the ethyl ester as described in example
52 which gave the title compound (36 mg, 11%). MS (M-H)" 600.
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acid chloride [B], which gave the title conpound (5.5
g, 92%. 1HNVR DMSO-D6 6 2.38 (s, 3H), 3.82 (s, 3H),

we202/0{®273H), 7.04 (d, 2H), 7.20 (d, | H), SrODEPDN6/064822

IM 8.20 (d, 2H), 12.18 (si® H). 10 Exanple 126 N iN
OH 8- Met hoxy- 2- phenyl - qui nazol i n-4-ol (126) The
general procedure described above was fol |l owed using
Examplol24- et hoxy- 3- net hyl benzanmi de as benzam de
derivative [A] and benzoyl chlegride as acid chloride
15 [B], which gave tHe titINound (2.0 g, 80%,

[ MPH] =253. 1H NWR 6°B.97 (s, 3H), 7.39-7.72
(m 6H), 8.19 (m 2H (s, 1H). Exanple 127 i0
N~F iN OH20

2- (3- Fl uor o- phenyl ) - 7- net hg xy 8- net hyl - qui nazol i n- 4- ol
(127) The gener al proc§du e Jdescri bed above was

foll owed using 2-am no-é oxy-3- nethyl benzanm de
as benzam de derlvatlv % fbuoro benzoyl
chloride as acid chlori ef)B] ave the title
conpound (2.1 g, 73%, | 1. V\b 2007/ 014927

PCT/ EP2006/ 064822 122 Exanple 128 F io NN F iN OH
2 (3, 5- D|f| uoro pherll I)7 7- mat hoxy 8- net hyI1 qU| na%oll nl-

fn@éthsquem k03, 12& asnr@a-ﬂndvetdnm@ 03)*4 %*I&td?ﬂlé 7heezagibishyl]-
as . geﬂéi{n de derivative [ Al and 3, 5-difluoro-benzoyl

ide as acid chloride [B], which gave the title
Reaptiomal th@adid §20 E84ng, Q.0-himdPith cixdeprppanet@fonic adifamide
]agco;diMEtt(I; ﬁfé)iirgéeﬁﬁlterﬁélsér%éh%Eg&hﬂfe%?%%a\[e]tﬁeq fitle compound (8 mg,

19 %). MS (M-H)" 703.

General procedure for the preparation of substituted quinazolin-4-ols

R6 R6 jj)\ R6
R11 N 0 R11 N R9 R11 NYRQ
H
o + RQJ\CI — o _, ZN
NH, NH OH
(Al (B] [C] 2 (D]

To a suspension of a substituted 2-amino-benzamide [A] (1 eq) in dry THF (60 ml) was
added pyridine (2 eq) and the mixture was cooled to 5 °C. The acid chloride [B]

(1.25 eq) was added slowly and the mixture was stirred at room temperature overnight.
The mixture was evaporated under reduced pressure and then suspended in water. The
compound was left in the water for some hours, filtered and washed with cold water
and diethyl ether. The product [C] was dried under vacuum. Yield: 90-100%.

When the acid chloride [B] used was a nicotinyl chloride hydrochloride, then 2.5 eq of
pyridine was used and the mixture was stirred for 2-3 days at room temperature instead
of over night.

The formed amide [C] (1 eq) was added to a suspension of sodium carbonate (2.5 eq) in
a 1:1 mixture of water and EtOH and the mixture was refluxed for two hours. The
EtOH was removed under reduced pressure, a solution of 5% citric acid was added and
the mixture was allowed to stay overnight. The product [D] was isolated by filtration,
then washed with water and diethyl ether and dried under vacuum.
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The title conmpound was fornmed as a bi product when the
ring closing reaction, step [B] to [C], in the

w@eoenado2pr ocedure was performed in DVF rat her e TYEP2006/064822

Et OH Exanple 130 / 0o"" NiON OO-, NNI~ CH O 15
17-f7- Met hoxy- 2- (4- met hoxy- phenyl
- 8- net hyl - qui nazol i n- 4-yl oxyl - 13- net hyl - 2, 14-
di oxo- 3,13, 15-triaza-tricycl of

Aotk P4, 61 oct adec- 7- ene- 4- car boxylic acid (130)

ol derivative (125) (281 , 0.949 mmol ) was

coupl ed to al cohol 51 20 (BOO ny, O|791 nmol )
foll owed by hydrol ysi s_&k_tRke ter as described
in exanpl e 52 which gave t title conpound (185 nmg,
47% . M5 (MrH) =630 WD 200
123 Exanple 131/ N/ iN O
Cycl opropanesul fonic acid

NS HOO

) et hyl -
6 6%x0- 3, 13, 15-tri az
ﬁlbrgengta] p:rbcéﬂiirel%ddﬂcﬁﬁed aﬁbﬁe wﬁs followed using 2-amino-4-methoxy-3-

%ﬂ%@nﬁ?&% aﬁ@%ﬁ%ﬂe?y@?gfa@gwgﬁ? %@d&%@%éde as acid
(CIzbrlnlg whigh g8@ therdifly compoundd@dgahdlod, HM#H]x?-@% e was

stirred at roomtenperature over night.
cl oprgpanesul fonic acid anm de (15 ng, 0.122 mol)
351, 0.233 mmol) was added and the reaction

m xture was stirred at roomtenper | e over night. 5%
_0 Ny X
~N
OH

7-Methoxy-8-methyl-2-pyridin-4vyl-guinazolin-4-ol (123)

The general procedure described above was followed using 2-amino-4-methoxy-3-
methyl benzamide as benzamide derivative and isonicotinoyl chloride hydrochloride as
acid chloride, which gave the title compound (1.6 g, 60%), [M+H]=268.

Example 124

/0 NY\

~N

OH

7-Methoxy-8-methyl-2-ethyl-quinazolin-4-0l (124)
The general procedure described above was followed using 2-amino-4-methoxy-3-

methyl benzamide as benzamide derivative [A] and acetic acid chloride as acid chloride
[B], which gave the title compound (2.2 g, 100%).

"H-NMR DMSO-D¢ § 1.2 (m, 3H), 2.38 (s, 3H), 2.6 (m, 2H), 3.90 (s, 3H), 7.18 (d,
2H), 7.96 (d, 2H), 11.88 (s, 1H).
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10 Citric acid was added to the reaction ni xture, and
the m xture was extracted with brine, dri ed over

wa@3@Mand purified by col umm chromat ogr aphy 2OCKPIBEHE4822

20:1) to give the title ctatpound (29 ng, 36%.

M5( MtH) =733 Exanple 132 N iN OO0 O /NHJ~1S /N
OHO 15 1-Methyl-cycl opropanesul fonic acid {
EzxafmplenEtShoxy- 2- (4- met hoxy_phenyl ) - 8- net hyl -

gui nazol i n-4-yl oxyl - 13- net hyl - ¥®x0- 3, 13, 15-tri az
a- tricyclol 13.3.0.0*4, 6*l/oc ene- 4- car bonyl }
-am de (132) The aci d/? 7 0. 056mmol ) was

di ssol ved in DCM (2nl). 3 nmg, 20 0.067 nmol)
was added and the m xture was stirred at room
tenperature over night. Mt cycl opr opanesul fonic
acid amde (8.2 ng, 0.061 mmol) and DBU (18 |, 0.117

IaRliehoRR3- ﬁdﬁeﬂzm&ﬁ&vbﬁélﬁl)L@ﬁaﬂmggglfﬂ%% 2§t irred
r oo re.ove
e e SR PER SIS Abg e follomel doing 2 Ak metho 3-

mhyllbenzamdd: a9 enzamiletdeavativet[ A anddamethoxybehzdc adid bhloride as

' i4f PLC to give

iélrlz Ior g&m éi\%tﬁe%ﬂé‘é‘%ﬁg{{nd@%d%v? 5' oy 9
E;zl 8 RIB8IC, 3%; 82 (s, 3HY 3.92 (s, 3H), 7.04 (d, 2H) 7.20 (d,
aﬁ)lgg(t)@p)q%g?abg(wlﬁg Vi ¥{s;ay)c! opr opyl car banoyl ) - 4-f

rr‘e - -
phenyl ) - 8- met hyl - qui nazol i n- 4-yl oxyl - cycl opent anecar bo

implealded tert-butyl ester (133) 10 The al cohol 15

(550 ng, 1.5 mmol), quinazolinol 1 (533 ng, 1.8
nmol ) and triphenyl phosph ne (99 D, 3.75 mol)
were dissolved in THE (A angd” Cedled to 0 C.
Di i sopropyl azi docarboxyl & m, 3.75 nmol) was
added slowy and the slurry wads allowed to reach room
tenperature. After 12 h, the sBHvent was renoved

(R

8-Methoxy-2-phenyl-quinazolin-4-ol (126)

The general procedure described above was followed using 2-amino-4-methoxy-3-
methyl benzamide as benzamide derivative [A] and benzoyl chloride as acid chloride
[B], which gave the title compound (2.0 g, 80%), [M+H]=253.

"H-NMR DMSO-Ds & 3.97 (s, 3H), 7.39-7.72 (m, 6H), 8.19 (m, 2H), 12.48 (s, 1H).

Example 127

OH

2-(3-Fluoro-phenyl)-7-methoxy-8-methyl-quinazolin-4-ol (127)

The general procedure described above was followed using 2-amino-4-methoxy-3-
methy] benzamide as benzamide derivative [A] and 3-fluoro-benzoyl chloride as acid
chloride [B], which gave the title compound (2.1 g, 73%), [M+H]=271.
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under reduced pressure and the residue was taken up in
ether and filtrated. Purification 15 by col um

w@ boosretooyr aphy (Si 02i Tol uene/ Et QAc 9: 1-4: 1PCTOBEPB06/064822

the title conpound (919 nmp2 95 %9. M5 (MHH) + 646.
Example 134/ ONI NiN OOO HO~ KO O20

- (1- Et hoxycar bonyl - 2- vi nyl - cycl opr opyl car banoyl ) - 4-
7&%@&9&%—2 (4- met hoxy-

phenyl ) - 8- met hyl - qui nazol i n- 4-yl ox I-cyclopentanecarbo
xylic acid (134) Conpound 133 (91 1.417 mol ) was

triethylsilane (0.56 rrL) ) fnas added
dropwi se at room t enper at M the WD 2007/014927
PCT/ EP2006/ 064822 125 m xture was |left for 3h at room
t enper at ure Removal of the sol'vent gave the title

wiso ﬁlrﬁju Kenr;rﬁlﬂ EIgrzlgeo oxl\/%-gnwﬁlm-qulnazohn% m|2§) 135 ¢
ﬂ%@{g@n&{r&@ro&edﬂ@desﬂﬂdd}dbocawbafm&mdzfnsrfng 2-amino-4-methoxy-3-
él%;l Q%Y. Hé éﬁ i@é—e{%ﬂsﬁ}/\le)a[AjC nd g%yclh oro-benzoyl chloride as

azo opent

agld\nhlpﬁded?ilz,lwipelbgmé atdosgmpund42ile, 85 4[1\@5111]5:303
(135) The acid 134 (723 ngy, 1.227 mmol) was dissol ved
|g %l\g/g E 5 m.). Disopropyl 10 ethylam ne (633 ng,

was added and the reaction m xture was
pl aced on an ice-bath. N nethyl-1-hexen hydrochl oride
(266 ng, 1.78 mmol) and HAT: , 1.78 mmol ) were
added and the m xture was st jg roomtenperature

for 1 h. The solvent was renbved and the resi due was
partitioned between Et OAc and aqu¥ous

7-Methoxy-8-methyl-quinazolin-4-ol (129)
The title compound was formed as a biproduct when the ring closing reaction, step [B]
to [C], in the general procedure was performed in DMF rather than in EtOH.

o<
O AN

A

0

SPN!
0s__N Na_
NN

17-[7-Methoxy-2-(4-methoxy-phenyl)-8-methyl-quinazolin-4-yloxy]-13-methyl-2,14-
dioxo-3.13.15-triaza-tricyclo[13.3.0.0*4.6*]octadec-7-ene-4-carboxylic acid

130
Quinazolinol derivative (125) (281 mg, 0.949 mmol) was coupled to alcohol 51
(300 mg, 0.791 mmol) followed by hydrolysis of the ethyl ester as described in
example 52 which gave the title compound (185 mg, 47%). MS (M+H)=630

Example 130




sodi um bi carbonate. The organi c phase was col |l ected

and the crude product was 15 purified by colum
wa@ boocretooyr aphy (silica gel, Heptane/ Et OAc  PCT/EP2006/064822

80: 20->50:50). Evaporati om3of the solvent gave the

title conpound (585 ng, 70 %9. MS (MtH)+ 685. Exanple
136 CFI ONN OO NXL_O N 20
Jéaﬂﬁﬁfkgihoxy 2- (4- met hoxy- phenyl
- 8- et hyl - qui nazol i n- 4-yl oxyl - 13- pet hyl - 2, 14-
di oxo- 3, 13-di aza-tricyc of
13. 3. 0. 0*%4, 6*1 oct adet < boxylic acid ethyl
ester 136 WD 2007/ 014 PGI/ EP2006/ 064822 126 The
di ene 135 (585 ng, 0. 857 pl ) and Hoveyda- G ubbs
catalyst, I1nd generation 9(50 ng) were dissolved in
degassed and dry 1, 2-di chLoxoethang (500 ni). The
mxture was heated togretlyx ﬁenpkra ure over -ni ght
under argon at nosphere. *ﬁyap ngnNeE—<ﬂhe sol vent
and purification by colwm chyo ography (silica ge
Hept ane/ Et QAc 5 70: 30) daye\bhe¢f1tle conmpound (420
ng, 75 9. NB (N%kb+ 658 Exanple 137 O NN ONH

1 thoxg- Ehﬁ%yl cthvl-

loprapanesul] -methOxy-2-¢4-11
diudee lih 4&101:1%1—21 a-methv:l*ﬂ:l@ﬂloxo 3,13.15-triaza-tricyclo[13.3.0.0*4.6*]-
@g 4- car boxylic acid (137)

was di ssolved in

TiemeiddBQLAD me, Rl d enpaipwas @SS@&E@%@H@CM@WMF@A@X% mg,
A8 GHBol) '&d&'aﬁ&@d‘a\iﬂﬁﬁé hituteOwas sited bt Moin WaipeRlte %v@might

t he react re was_heate 0 QVEr-ni g
ﬁmopmpam oBig aetsi Jipide (qusn%i%?gmgmilﬂa@wc@ﬂ&ep 233 mmol)
SoaRmibangid thordAcidd banRtwadired av@oinembpeiahiee 6 IIEHINS Y,

Citric acid was added to the reaction mixture, and the mixture was extracted with brine,
dried over Na,SQOy4 and purified by column chromatography (DCM/MeOH 20:1) to give
the title compound (29 mg, 36%). MS(M+H)=733

Example 132

1-Methvl-cyclopropanesulfonic acid {17-[7-methoxy-2-(4-methoxy-phenyl)-8-methyl-

quinazolin-4-yloxy]-13-methyl-2,14-dioxo-3,13,15-triaza-
tricyclo[13.3.0.0*4.6*]octadec-7-ene-4-carbonyl}-amide (132)

The acid (130) (35 mg, 0.056mmol) was dissolved in DCM (2ml). EDAC (13 mg,
0.067 mmol) was added and the mixture was stirred at room temperature over night.
Methylcyclopropanesulfonic acid amide (8.2 mg, 0.061 mmol) and DBU (18 ul, 0.117
mmol) was added and the reaction mixture was stirred at room temperature over night.
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15 (230 ng, 57 %9. M5 (MtH) + 629. Exanple 138 ONI O
M ZN ONOO/ o H O Cyclopropanesul fonic acid

w@ 20070 T492Et hOoXV- 2- (4- met hoxy- phenyl - 8- et hyl POI/EP2006/064822

qui nazol i n- 4-vl oxvl - 13- net k4l - 2, 14- di oxo- 3, 13-di aza-tr

i cyclof 13.3.0.0*4, 6*| oct adec- 7-ene-4-carbonyl}-am de
(138) WD 2007/ 014927 PCT/ EP2006/ 064822 127 The acid

B3 Citti8 @cidyyas @dd@éirtorthotepctiomimiX tide;: arelrthe miktdiel wastkestratted with

(tﬁ]i;l[s r@‘le‘d oge%ﬁﬁz@mlalld BEBE% Fl;l%‘ti‘)to?\';eethg1 1S %gmbgund (9 mg,
) oMSIPpAHEsUT47onani de, prepared as described in
W03/ 053349, (28 ng, 0.23 mmol) was then added and

ﬁge ﬂ xt%re was stirred at 60 C over-night. The 5
I Xture was diluted with ethyl acetate (25

nm.) and washed with 0.5 citri ™d. Purification
by HPLC gave 30 ng of ot he tint] mpound. MS (M+H) +
732. Exanple 139 1-~O 10

2, 4-Di chl oro- 7- met hoxy- yI qui nazol i ne (139)

Trichl oronmet hyl chl oroforrmtoe (3.60 nL, 29.8 mmol ) was
added under nitrogen to a | ution of

6- cyano- 3- net hoxy- 2- mat hyl i Re §J\77) (3.2 g, 19.7
mml) in acetonitril 23[/(%““80 & mmol ). The
resulting reaction mxture waso héated in a seal ed tube
at 130C. After 12h, the reaction #ixture was

successi vely cool ed down to room 15 tenperature,

partitioned betvveen i ce-cool ed water and Et OAc, dried
row.lﬂalbamgylumnWmethavaaTM -methoxy-

@ﬁéﬂ’migQﬂétﬁﬂ%lﬂa@bﬁx@ﬂ%x@cwbmgrboivlﬂ: dcid tett-Butyl ester
rded the title conpound (3.17 g, 85% as an orange

d: mz = 243 (MrH) +. Exanple 140 1-O NYCl 20 CH
Thehloohot B (530 max Y -5/mmel)n guiasdlinel 1D (§83 gz 0/8immol)k4Q)

triphenyl phosphine (990 mg, 3.75 mmol) were dissolved in THF (40 ml) and cooled to
0 °C. Diisopropyl azidocarboxylate (0.74 ml, 3.75 mmol) was added slowly and the
slurry was allowed to reach room temperature. After 12 h, the solvent was removed
under reduced pressure and the residue was taken up in ether and filtrated. Purification
by column chromatography (SiO,; Toluene/ EtOAc 9:1—4:1) gave the title compound
(919 mg, 95 %). MS (M+H)" 646.

O\

~N
9
: . (l?\
HO_ . o O/\
) 7’5 Py
V4

2-(1-Ethoxycarbonyl-2-vinyl-cyclopropylcarbamoyl)-4-[ 7-methoxy-2-(4-methoxy-
phenyl)-8-methyl-quinazolin-4-yloxy]-cyclopentanecarboxylic acid (134)

Compound 133 (915 mg, 1.417 mmol) was dissolved in dichloromethane (20 mL) and
triethylsilane (0.56 mL). TFA (20 ml) was added dropwise at room temperature and the

Example 134
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A solution of NaCH (1.58 g, 39.6 mml ) in water (40
nm.) was added to 2, 4-dichl oro-

w0 20080y - 8- met hyl qui nazol i ne (139) (3.2 g, 1BCDEP2006/064822

mol) in THE (20 mL). The 12Sesulting m xture was
heated at 40 C for 24 h. Then, the reaction m xture
was cooled 25 to roomtenperature, THE was evaporat ed
amgtuacieng lefinfat 3hat eom(t8@perajurevdienaxydbof the Sdleent gave the title
& Then, the pH of the
??ﬁ??‘%&%@wﬁ?@&%(@%}g \§M9(% h AcOHto give a solid
whi ch was subsequently filtered off and successively
\ﬁ%@% 134 th water and isopropylether to give the
trtTe conpound (2.91 g, 99% as a | Joqwi sh  powder :
mz = 225 (MrH) +. 30 WD 2007/ 0149 CT/ EP2006/ 064822
128 Exanple 141 N NYN-?
4- 14ydr oxy- 2- ( 3-i sopr opyl N 1-yl)-7-nmet hoxy- 8- net
hyl qui nazol i ne (141) A m xture] of
2- chl or o- 4- hydr oxy- 7- met hoxy- 8: net hyl qui nazol i ne (140)
(502 ng, 5 2.23 mmol) and 3 rolpylfyrazole (500 nmg,

4.55 mmol) was heateehat~ 1 Then, the
reacti on m xture was succes veI'I Ied down to room
tenperature, partitioned bet ween 12 and water,

dried (Na2SO4) and evaporated. The réesidue was
triturated in ether and filtered to give the title

qqrmqmd-%éﬁrznmvlﬁaﬂihmsnmil-methbeadL(aanethbiv-ﬁhewB-8-methv1-
[1\1/H- +1 -11'-01EX - I1 142 O 01 - -2zvinyl-cyclo arboxylic
@gj(_lmlxgll_mr_@éﬁv (142) A sol utlon of LiOH (105 ng in 4
gf‘d) a /&?ﬁz) m\é’aﬁ 284! ﬁ%lﬂva@d&&l@eé IHQ)MP%?HEQ ?ﬂhﬁﬁ‘)ropyl

conversion was CoO

(e anyine (433 Mg-d-OF @%)swaﬁ:adalied padthegeagtion mixtuge wag plaggd on an

e batk. an@étfﬁygd M\%;Jﬁh h?%h@eﬁlondé (258 If@/%lsmlﬂlmogvamm’ractm mg,
Qevaparat e uene sever.a | me

A Rfgfers aadiabg s ot St Sied al PRa! eppiafive B 1 h. The

Golvpniuwab remdledand B8 96s1dumwas paditidnéd/étveen P Ax amddgmeous

Jségﬁum bicarbonate. The organic phase was collected and the crude product was

purified by column chromatography (silica gel, Heptane/ EtOAc 80:20—50:50).
Evaporation of the solvent gave the title compound (585 mg, 70 %). MS (M+H)" 685.

Example 136

17-[7-Methoxy-2-(4-methoxy-phenyl)-8-methyl-quinazolin-4-yloxy]-13-methyl-2.14-
dioxo-3,13-diaza-tricyclo[13.3.0.0*4.6*]octadec-7-ene-4-carboxylic acid ethyl ester
136
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OHO NNOO 1- { r2-(Hex-5
-enyl - met hyl - car banoyl ) - 4- hydr oxy- cycl opent anecar bonyl

wo 2@mionw}7 - 2- Vi nyl - cycl opropanecar boxyl i ¢ aci BCEEP3006/064822

ester (143) 1 -(Am no)-2-(venyl)cycl opropanecarboxylic
acid ethyl ester hydrochloride (4.92 g, 25 31.7 nmol)
and HATU (12.6 g, 33.2 mol) were added to the acid

(The Ajene 8 35 4585, mpy®. 2HOMhD] BERIHARACTAEPR 06/ AtsE, Indig2Beration

{30, e Wikd dissbied Th S GiglRT 9T oCfchibrcRibah EORTAL). The mixture
ifias heated tcrrwﬂp} tepepesatyrecevgr-nizht updes @mnmﬁapsme@ Eyapgration of
SR 48R aNeBSuritidafib® By ébluﬁﬁ%&rﬁéf@@%ﬁﬁW(sﬁlcﬁ%l Meptane/ EtOAc

s 30 ere oo (A e fs Qyiigga s

successwely wth 0.5 N5 HO (20 nlL) and saturated
ﬁxd ieégz 20 nL), and dried (Na2SO4). Purification by
mat ogr aphy ( Et OAc/ CH2CL2/ Ret r ol eum et her,
1:1:1) afforded the tigtle ’ (7 41, g 60% as a
colorless oil, mz = 407 FxExanpl e 144 N ~O NYN
~INOO~ 101({2( 5 yI-rrethyI-carbam)yI
-4-12-(3-isopropyl -pyrazof-I¥yl)-7- net hoxy- 8-
met hyl - qui nazol i n- 4-yl oxyl - cgcl opent anecar bonyl } - am no
-2-vinyl -cycl opropane- carboxylic acid ethyl ester
(144) DI AD (280 L, 1.42 was added at -20 C under
ni trogen atnosphere to aN;§ S Iﬂth@ of the al coho

(143) (367 ng, 0.90 nmol), éﬂ
4- hydr oxy- 2- (3-i sopropyl razol OH

1-yl)-7-met hoxy- 8- net hyl qui n ‘Ine (141) (270 ny,
0.90 nmmol) and triphenyl- phosphine (288 ng, 1.42
= L7) bfRoRY-¥- Ef)-'\14fetf1 - '%f hEfhyE &naJn]ﬁ 4S 9105&11 PR AR 1-2.14-

idéoxot 3. birdinzatuigyelohbk3 6:4}*1446:*mta@ec 7lﬂ£ﬁ3©aiib¢xvdﬂc @oidd137)

\EnHouRd 4361 m . Moh W@srdlé%ﬁreéﬁﬁ 5@6 Gr?ﬂ??o?%)t nfiR@ire (THF
evaporated 20 e resnﬂt was purjf

shanell: 3y 1)gRapmoR hiby dioppref5.4 A mLAiNig w wag3dggd and the
tréhcﬁbﬂ éhiktife Wad heated NP0 o0 @vér@ghtTBuriSchti¥h by b Hunth 687

%Mb'f'l)latogrgi\%yzpq Z:él ge 422’/7 m E"lT Elﬁ%%oglgrgrd'nseﬁlane) gave the title compound
(230 mg, 57 %). MS (M+H)" 629.

| o
(o] N\

~N

Example 138

%
; /<
I |
Cyclopropanesulfonic acid {17-[7-methoxy-2-(4-methoxy-phenyl)-8-methyl-

quinazolin-4-vloxy]-13-methyl-2.14-diox0-3,13-diaza-tricyclo[13.3.0.0*4.6*]octadec-
7-ene-4-carbonyl}-amide (138)
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25

30

130 Exanple 145 N ~ONYN~IN OOH -NOO
17-12- (3-1sopropyl - pyrazol - 1-yl)-7-met hoxy- 8- net hyl - qu

WO p@zolk49e7 4- yl oxyl - 13- et hyl - PCT/EP2006/064822

2, 14-di oxo- 3, 13-di aza-tri cywl of
13.3.0.0*4, 6*l oct adec- 7- ene- 4-carboxylic acid ethyl 5
ester (145) A solution of the diene (144) (230 ny,
G‘haaﬁidrﬂﬁﬁl()f&(hmg 630 & ymhzo | EandoN N, AeBtbong knieriddzoten(43 mg,

Wpl or oet%ane)& %}% ig) }eﬂuglhfglra% ggurgtrﬁ%g?%é‘g g%}d

elpprgeaneselfonegide, PWI’F‘d asifesasibed en WQR05383¢49038 ang d
VB MRV tﬂéiﬁadlféﬂ nhdl 81 A% nEE Wak Sl at@@roerweaﬁf p Mhe

2‘%‘9?\? ) t ) gl h’g?efl gﬁ%)’quqttalg &Ep mﬁ)n@d \KpSi]ed Wit W citric

hl‘ldlEm(iﬁcatlsﬂ roiy FBLEYHRA0 m of the-tifleroaiporiyd. A EVAHA) U3 D
azolin-4-yloxy 1-13-nethyl- 15 2,1

%— di ogo-ﬁ 13-di azatricycl of
| oct adec- 7- ene-4-carboxylic acid (146) A

solution of lithium hydroxy dg hydrate (796 ng, 18.6
nmol ) in water (10 nl) was detyto a stirred
solution of the ester (145) A6-My, 0.526 nmol) in
THE (30 nL). After 5 days at rgpmtenperature, the
reaction m xture was concentrated under vacuum The
pH was adj usted tq 4 vvlth INIHCI and the resulting

-Duchloror/-methgxv-8nethylauinazoling (1 39) ed with AcCEt,

Vﬁ&hb‘ﬂometh ] dWldrBformdfel (8 B0 (N, 25 inniwayaided ahéd mﬁ/@en toa

1%21{)19 %fl 8 %Zlan%- -/n%?}?oqgr meﬁ18y%amhne (]77) (3.2 g, 19.7 mmol) in acetonitrile

(0.809 g, 19.7 mmol). The resulting reaction mixture was heated in a sealed tube at
130°C. After 12h, the reaction mixture was successively cooled down to room
temperature, partitioned between ice-cooled water and EtOAc, dried (Na,SO4) and
evaporated. Purification by column chromatography (gradient EtOAc/CH,Cl, 1:9 to
1:1) afforded the title compound (3.17 g, 85%) as an orange solid: m/z = 243 (M+H)".

Example 140

2-Chloro-4-hydroxy-7-methoxy-8-methylquinazoline (140)

A solution of NaOH (1.58 g, 39.6 mmol) in water (40 mL) was added to 2,4-dichloro-
7-methoxy-8-methylquinazoline (139) (3.2 g, 13.05 mmol) in THF (20 mL). The
resulting mixture was heated at 40 °C for 24 h. Then, the reaction mixture was cooled

to room temperature, THF was evaporated and additional water (30 mL) was added.
The precipitate was filtered off. Then, the pH of the filtrate was adjusted to 5 with
AcOH to give a solid which was subsequently filtered off and successively washed
with water and isopropylether to give the title compound (2.91 g, 99%) as a yellowish
powder: m/z =225 (M+H)".
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The residue was purified by col um chromat ography
(CH2C12/ MeOH, 97.5:2.5) then triturated in

w0 sapnopyt ether to give the title conpound as PCEHEP10d6/064822

mz = 631 (MrH)+. Exenple1ZB47 N 1~-ONYN INO O -N-
HHS O 5 Nf
17-12-(3-isopropy|pyrazol-1-y|)-7-nethoxy-8-nethy|quin
&zammpie Wyl oxy 1-13- net hyl -

14- di oxo- 3, 13- diazatricyclof

13.3.0. 04" 6l oct adec- 7- ene- 4- car bonyl f(cycl o-

propyl ) sul f onam de (147) A sol utime\of the acid (146)
(53 ng, 0.084 mml ), C rbgpylﬁly dazol e (29.4 ny,
10 0.181 mml) in dry T was stirred at
reflux under nitrogen fo reaction m xture
was cooled to roon1tenperatur and

cycl opropyl sul fonani de (50. 3 , 0. 415 mmol) and DBU
(34.1 ng, 0.224 mmol) were added. This solution was

_eEy@dxpD- @Qs&rmﬂm&&zdl 1 Wi‘-qflnethbﬁv BQﬁ&hﬂqllilnﬁﬂdIhél(Bll)

DR e e ERdrPR TP E RS ATDF (G0 b Foe

Dezalm&nl)lhnﬁBt-lsap’rdpﬂpymmﬁd (54[(] mgt4]535 mngd)ywas heny&drat WAas °C for

drid. rat
RO St e YoudtBn b hwad RS apW%E%M% temperature,
pag)tlongi b@ﬁW@g@jCHh@h@g@mm (me@dhkms jan¢h evaporated. The residue
%Qﬁﬂlﬁﬁéﬂ in}’etﬁgr%ﬁ@ IFtekdid gfve 'fhé"hﬂ'éjéﬁrﬁ};ounﬁ (Bnpb, 69%) as white
% water, Filtration of the preC|p|tate
?%&fzﬂ?g ﬂMéLﬂltle conpound (14.8 ngy, 24% as a
V\,hlte powder, mz = 734 (MtH)+. 20 1H NMR (CDC13):
96- (m 20H), 2.20-2.80 (m 10H), 2.90-3.60 (m
M(s 3H), 4.60 (t, J= 12 Hg, 1H), 5.04 (t,
J= 10 Hz, 1H), 5.65 (m 1H), 5. 94( 1H), 6.20- 6.60
(m 2H), 7.12 (d, J= 8.8 Hz, 1 5 (d, J= 8.8 Hz,
1H), 8.56 (s, 1H), 10.9 (broa WD 2007/ 014927
PCT/ EP2006/ 064822 132 Exenpl e | \148 -Hi ill110 N OH

Z
0O

2-(Hex-5-enyl-methyl-carbamoyl)-4-hydroxy-cyclopentanecarboxylic acid (142)

A solution of LiOH (105 mg in 4 mL, of water) was added at 0 °C to the lactone amide
(65). After 1h, the conversion was completed (HPLC). The mixture was acidified to
pH 2 - 3 with 1N HC], extracted with EtOAc, dried (MgSQ,), evaporated,
co-evaporated with toluene several times, and dried under high vacuum overnight to
give the title compound (520 mg, 88%), m/z =270 (M+H)".

Example 143
OH

1-{[2-(Hex-5-enyl-methyl-carbamovl)-4-hydroxy-cyclopentanecarbonyl]-amino }-2-

vinvyl-cyclopropanecarboxvlic acid ethyl ester (143)

1-(Amino)-2-(vinyl)cyclopropanecarboxylic acid ethyl ester hydrochloride (4.92 g,
31.7 mmol) and HATU (12.6 g, 33.2 mmol) were added to the acid (142) (8.14 g,
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2- Et hoxy- 4- hydr oxy- 7- met hoxy- 8- met hyl qui nazol i ne (148)
The qui nazolinol (140) (530 ng, 2.36 mmvpl) was added

WO poo3edok7 portions to freshly 5 prepared Et ONeCT/EEDO6rgp4822

of Na added in 20 nlL Et OH)129The resulting sol uti on was
heated to reflux and after 24 h, the reaction m xture
was cool ed down to room tenperature and evapor at ed.
B mawl)d dheuwsisturewds esdéd/mchniice bath @nddr bgan] pndathen DMF

{ I S { S
RL0Q Sy RAPDAEN (13 Sehis 113D Ae SRULICRREL 30 16 T, the
ielHen wWap sm%w@@@lt@apmw fon A a@#ltl@@alﬁdl Thea, thegeaction

trhikhRe HASTPAUNEINdd bW EtOA IhdBVAterdVashedRidRssHAN elmh 05N

Eq@t( @%ﬁ%{%&@ﬂ@@ﬂ ; 142&%(3?@?“@4%8«% %%by

?;sl%c}g’énﬁtdgxapw (Eﬁ)AdlEH;ClamtrbleQﬂﬁéth)ér 1:1: lgl affgzdgd the title
t
St O B0 5 R SRR L AR AL PTG (oo

(143) accordlng to the procedure described in
MBlERql44- 146, gave the title conpound mz = 567
?%%§@¥———Exenple 150 1~ ONO'~- IN O O-N~HHS 20

WD 2007/ 014927 PCT/ EP2006/ 064822 g%l\l-f 17-f

2- Et hoxy- 7- net hoxv- 8- net hyl qui nazgki\n- 4- yl oxyl - 13- et h
yl -2, 14-di oxo- 3, 13- di azat i
. 0. 04" 6l oct adec- 7-ene- 4-ca

ide (150) The acid (149) we
cycl opropyl sul fonani de accordiQg to the procedure

described in exanple 147, V\,hl gave he title
conpound, mz = 67%&1)\/N 5 CDC13) Exanpl e

]I?\|9(cycl opropyl ) sul f onam

152101 \ NN O

1-({2-(Hex-5-enyl-methyl-carbamoyl)-4-[2-(3-isopropyl-pyrazol-1-yl)-7-methoxy-8-

methyl-quinazolin-4-yloxy]-cyclopentanecarbonyl} -amino)-2-vinyl-cyclopropane-

carboxylic acid ethyl ester (144)
DIAD (280 uL, 1.42 mmol) was added at -20 °C under nitrogen atmosphere to a
solution of the alcohol (143) (367 mg, 0.90 mmol), 4-hydroxy-2-(3-isopropylpyrazol-

1-yl)-7-methoxy-8-methylquinazoline (141) (270 mg, 0.90 mmol) and triphenyl-
phosphine (288 mg, 1.42 mmol) in dry DMF (35 mL). After 2 h, the solution was
warmed up to room temperature. After 12 h, the reaction mixture was partitioned
between ice-cold water and ether, organic layer was dried (Na;SO4) and evaporated.
The residue was purified by column chromatography (gradient AcOEt/CH,Cl, 1:9 to
10:0) to give the title compound (230 mg, 34 %), m/z = 687 (M+H)".
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O 1~ OH O 17-(7- Met hoxy- 8- net hyl - qui nazol i n- 4-yl oxy
-13-net hyl - 2, 14-di oxo- 3, 13, 15-triaza- 10 tricycl of

wa 3003/00199% 4, 6*| oct adec- 7- ene- 4- car boxyl i ¢ aci dpC/RBI006/064822

Qui nazolinol derivative (128®) (460 ng, 2.4 mmol) was
coupled to the al cohol 15 (740 nmg, 2 mol ) as
described in exanple 16, foll owed by renoval of the
BixampteolAd as described in exanple 17, coupling of

N-net hyl - 1- hexenyl ami ne as described in exanple 18, a
ring closing netathesis reaction 3§T&escr|bed in

exanple 19 and 15 hydrol sils of et hyl ester as

descri bed in exanple 52/ the title conmpound

(82 nmg, 8%, MS (M+H) 523 Ie 152 /ONN 0O O
opro n

N~L ~OS O NOH 20 Cycl esul fonic acid f

17- (7- met hoxy- 8- net hyl - qui nazol i n-4-yl oxy -13-nethyl -
2, 14-di oxo- 3, 13, 15-tri az g5t ycl of

13.3.0.0*%4, 6*| oct adec- 7- ene- ccarbonyl |l -am de 152 WO
2007/ 014927 PCT/ EP2006/ 0§4822)-§.34 A sol ution of the
acid (151) (81 ng, 0.155 P) land _EDC (40 ng, 0.21
nmmol) indry DCM (2 m) wa stirr®ed at room

t enperature overni ght. Cycl opropyl sul fonani de (48ny,
0,4mmol ) and DBU (76 ng, 0.5 mmol) was added and the

wmusqsdﬁépﬂldvfdzem vat7 mbaxtymﬂm Hﬁrﬁaidlih—éﬁvmw $3-methyl-
3 0% e

el sg4@@s washed mnth 596C|tr|c aC|d and brlne drled

'8 Ll e G AR g (P08 e %gq?og%%g&%u%%s 1=

puri
@an@amwapst;(% B mg, D194 myuo]) én driesbangi deigassedh &2-dichloroethane

'(Eid‘ﬁﬂ R;va!"ﬁéa&&l &%Oe’d d}ﬁert hMoEexPRle’@ f®n ‘P‘hén’5 the Wiventwhs
evaporate and the re51due purrﬁed by sﬂlca gel chromatography (ether) to give the
target compound, m/z = 659 (M+H)".

Example 146

o

17-[2-(3-isopropylpyrazol-1-yl)-7-methoxy-8-methylquinazolin-4-yloxy ]-13-methyl-
2.14-dioxo0-3.13-diazatricyclo[13.3.0.0*%]octadec-7-ene-4-carboxylic acid (146)

A solution of lithium hydroxide hydrate (796 mg, 18.6 mmol) in water (10 mL) was
added to a stirred solution of the ester (145) (346 mg, 0.526 mmol) in THF (30 mL).
After 5 days at room temperature, the reaction mixture was concentrated under

vacuum. The pH was adjusted to 4 with 1N HCI and the resulting solution was
successively extracted with AcOFEt, washed with brine, dried (Na,SO4) and evaporated.
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iN OO OLOH /NO17-f
2- (4- Fl uor o- phenyl ) - 7- net hoxy- 8- net hyl - gui nazol i n-4-yl

wozooiPd2met hyl - 2, 14- di oxo- 3, 13, 15-tri aza-t ri BQTEPI006/064822

13.3.0.0*4, 6*| oct adec- 7- en#314- car boxyl i c acid (153)

Qui nazolinol derivative (92) (520 ng, 1.8 mmol ) was
coupled to the al cohol 15 15 (550 ng, 1.5 mmol) as

dbs qesiduedvaspuziiedbly eolifyn ¢hobietegripby (CHsClyMeQH, 97%2.5) then

7 [ pa

KPR oS AGRG e BRR 40 X BB fonl o 2SBHR 21 ) i1
ring cI03|ng netathe3|s reacti on as descrlbed in
efplel4y® and  hydrolysis of the ethyl ester as

escribed in exanple 52, which gave the title conpound
(185 ng, 20%, M5 (M+H) 617. 20 Ex le 154 F /ONIiN
OO OHJL O'SO H,NONW R&N7/014927

PCT/ EP2006/ 064822 135 sul fonic acid {
17-12-(4-f1 uoro- phenyl) t h y- 8- et hyl - qui nazol i n-
4-yl oxvl - 13- et hyl - 2, 14- dP6X0¥3, 13, 15-triaza-tricycl of
13. 3. 0. 0* 4, 6*Ioctadec 7-ene- 49 carbonyl } -am de (154)
A solution of the acid (153 f(92ng, 0.15 nmol) and EDC
(38 ny, 0.2 mol) in dryo 9 (2 M) was stirred at
room t enperat ure overni ghy QIORL§§y|SU|f0nan1de (48
ng, 0.4 muol) and DBU , N80l ) was added and
the m xture was stirred rature for 6
hours. 5% Citric acid was added aPd 'the nmixture was
extracted three tines with e | acetate. The organic
phase was washed with 5%citric acid and brine, dried
W-1 17- Do issprepyIpiake- [apll 7emapox v B aflethiyig @ihafSHALE §ldxy 1-13-

‘%ﬁe‘?ﬁvﬁiﬁr F4-di-(r)?(8-3 13-diazatricyclo[13.3.0.0*]octadec-7-ene-4-carbonyl](cyclo-
propyl)sulfonamide (147)

A solution of the acid (146) (53 mg, 0.084 mmol), and carbonyldiimidazole (29.4 mg,
0.181 mmol) in dry THF (10 mL) was stirred at reflux under nitrogen for 2h. The
reaction mixture was cooled to room temperature and cyclopropylsulfonamide

(50.3 mg, 0.415 mmol) and DBU (34.1 mg, 0.224 mmol) were added. This solution
was heated at 50 °C for 15 h. Then, the reaction mixture was cooled down at room

temperature and concentrated under reduced pressure. The residue was partitioned
between AcOEt and diluted HCI, the organic layer was washed with brine, dried
(NaySO4) and evaporated. Purification by flash chromatography (EtOAc/CH,Cl,, 2:8)
provided the desired product which was subsequently dissolved in a minimum of
ethanol and diluted with water. Filtration of the precipitate afforded the the title
compound (14.8 mg, 24%) as a white powder, m/z = 734 (M+H)".

"H NMR (CDCL): 0.96-2.05 (m, 20H), 2.20-2.80 (m, 10H), 2.90-3.60 (m, 4H), 3.99 (s,
3H), 4.60 (t, /=12 Hz, 1H), 5.04 (t, /= 10 Hz, 1H), 5.65 (m, 1H), 5.94 (m, 1H), 6.20-
6.60 (m, 2H), 7.12 (d, J= 8.8 Hz, 1H), 7.95 (d, /= 8.8 Hz, 1H), 8.56 (s, 1H), 10.9
(broad s, 1H).
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10 residue was purified by colum chromat ography on
silica gel eluted with ether- nethanol which gave the

wo doe1oenrpound (70 nmg, 65%, M5 (M+H) 720. ExEIVEP®06/064822

155 ~-NF fI NOH O 7\ 0135

2- (1- Et hoxycar bonyl - 2- vi nyl - cycl opr opyl car banoyl )-4-f2

-(3-fl uoro-phenyl

xetmpley148- net hyl - qui nazol i n- 4-yl oxyl - cycl opent anecar bo

xylic acid tert-butyl ester; (155) PPh3 (787 ng, 3.0

mmol ) was added to a storr uto op- of the al cohol

15 (550 ng, 1.5 mmol) an i nazolinol 127 (430

ng, 1.5 mmol) in a mxtur THE 20 (40 nL) and

dry DMF 10 nlL. The reaction m xture was put under

i nert atnosphere (N2) at room Tenperature and DI AD

(591 L, 3.0 mmol) was added. The reaction m xture was

éZEEﬂlmeﬁ4ﬂxydrdk8-hmaﬂm¢f8Fmeﬁlytqumazoiinee(rh4&) wer e

YERAR Ao {1 (5% W6l S5PsEE ) Enift oK, sty

prepgted EENad7#@mamfil¥e addedim 20 e aBiEHE: Ehe myulting iselytiomwas

ﬂh%ttbcﬁ ltt&fég_mf a{nh Q’}alm’ WP h%f@ﬁﬁ?{ﬁﬁér&? l@@&@@&éwﬁm&d m

TR 178 <vBpararol Hrengtl vasje CrrisciRRRIor aUAmLAGRd the pH

Do 188 AR s RGE I nERAL I sS04 8 3AvitH AGOHEThe preipifate wds@olNected by
. H O s . . .

i Rastariuisy eooled oy 209 Srishioctiys ths i sopmepung (594 me

26(6%e ) dsuowhitepdodidyd/z = 235 (M+H)".

nmet hoxy- 8- net hyl - qui nazol i n-4-yl oxyl - cycl opent anecar bo

xylic acid (156) 5 Conpound 155 (0.896 g, 1.41 mmol)
\é@mﬂ&&ved in a mxture of DCM (30 nL), TFA (10

m.), a few drops of TES %nd a drop of H2O The
reaction was stirred for ﬁﬂ‘es/follovved by

N
N
e

renmoval of solvent by evap iLon. The crude residue
was partitioned between CHCl3,and saturated NaHCO3
(aq). The organi c phase was dri ed

O N
ha ; H
N )

17-[2-Ethoxy-7-methoxy-8-methylquinazolin-4-yloxy]-13-methyl-2.14-diox0-3,13-
diazatricyclo[13.3.0.0*%]octadec-7-ene-4-carboxylic acid (149)

Reaction of the quinazolinol (148) and the alcohol (143) according to the procedure
described in examples 144-146, gave the title compound m/z = 567 (M+H)".

Exemple 150

_0 NYOV
~N
o
(0)
—N> H _é,q/o
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(Na2SO4) and evaporated whi ch gave the conmpound (0.81
g, 9999 as a white solid. 10 LRvVvs (MtH) 578. Exanple

wasa7ei4obt H O 1- { f 4-f PCT/EP2006/064822

2- (3- Fl uor o- phenyl ) - 7- met htddy- 8- net hyl - qui nazol i n- 4-yl

oxyl - 2- (hex-5-enyl - 15 net hyl -

car banoyl ) - cycl opent anecar bonyl | -am no }

J\EFI\/% 2yEthoyel apetbpan@amtindaqyihazo linde vidxelt Hrinegwi-2r14-dioxo-3,13-

I _glc%gﬁgl@’l@ O‘ﬂ’ﬁgctg&c- tertrd- J:arﬁ nwmwloﬁ'ﬂgyl)s%fonamlgc (150)

- Elyr -Tetnyl - a ne T1ydr ocrh
ﬁl?rhslayldw&@)dvassreaqt@hwnh cmlgprmdsqlﬁmam# aqugmg o7he procedure
AeribERin exatiple P4 Qthidhve Ikt fitfa&dnhpuind) Al grsvptayed
in an ice bath. After 10 minutes HA%mnzo (559 ny, 1Y47

ed to the solution. The reaction flask
was allowed to reach roomtenperature and the
stirring was continued for 3 hrs before the sol vent
Jxampleelfdved by evaporati on. The crude product was

on silica WD 2007/ 01492 2006/ 064822 137 and

), LRMS (M+H) 673. Exarrplelé’SF OHO 04 NO 5

oxyl -13-nethyl -2,14- dio

under inert atnosphere (N2) and catal yst (Hoveyda
20)

extracted wth CHC13 and washed with saturated NaHCO3
(aq). The organic phaee was %Ped (Na2SO4), evapor at ed
/
purified to by flash chragatggNaphy (heptane: et hyl
acetate 1:1) to give the titlle conpound (O 716 g, 76%
17-f
2- (3- Fl uor o- phenyl ) -7- th UI nazol i n-4-yl
|cyclof

13. 3. 0. 0*4, 6*| oct adec-7-¢€ rb I|c aci d et hyl
ester (158) The diene 157 Wg\,/l 041 mmol ) was
di ssolved in dry DCE (0.7 L). The solution 10 was put
@queﬂmﬂy !&ﬁﬁhﬁtqtﬂlﬁhzoﬁﬂ)-4rmoxﬂ 1BLBethyPD )1 4 \disxoa3lUB.d 5 tfdaza-

'; of | uxed for
&Qlimazahmyl deutval\ye (é%))y:(éﬁ@imgoﬁ 4 Iﬂ'llnel) was coupled to the alcohol 15
(740 mg, 2 mmol) as described in example 16, followed by removal of the boc group as

described in example 17, coupling of N-methyl-1-hexenylamine as described in
example 18, a ring closing metathesis reaction as described in example 19 and
hydrolysis of the ethyl ester as described in example 52, which gave the title compound
(82 mg, 8%), MS (M+H) 523.

Example 152

Cyclopropanesulfonic acid [17-(7-methoxy-8-methyl-quinazolin-4-yloxy)-13-methyl-
2.14-dioxo0-3,13,15-triaza-tricyclo[ 13.3.0.0*4 6 *]octadec-7-ene-4-carbonyl]-amide
152
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product was purified by flash chromat ography (heptane:
ethyl acetate 1:1) which gave the title conpound

W@ 0004864997 70% , LRVS (MrH) 645. 15 Exanpl e 158CDER0B6/064822

OHO NOOH17-f 134
2- (3- Fl uor o- phenyl ) - 7- met hoxv- 8- net hyl - qui nazol i n- 4- vl
oxvl - | 3-nethyl-2,14- dioxo-3,13-diaza-tricycl of

¥8sButlor0sfAhé a¢1d ¢t iid €81 Mgehds ﬂnmwlbm(ylElDG (4¢img, 025 MmAL in dry

AT ik Byt ity R v BB
k¢ 8mgy, 0,4mme)rerd DBWAE mgd@d mmolt) meas gddagiand the miggure was stirred
SR om0t e SO0k et o

eErRGt WéeestHP?FtW% 12 ¥f‘di E‘ gga%fctﬂha%wﬁ{wi & lfhrﬁ% citric
aeiddmﬂm}ne df@d&ﬁﬁﬂdﬂlilﬂﬁ&ﬂ R4id APt diéahiidier reﬂa&d'lﬂ”ressure The

Sl RO By SO O%P?m i Aa o il lco®
plhﬂiwommchrgaed theititle cNaﬁ:S(md (Rithg,e¥180), MSJI(M@H):@E& rated
by rotary evaporation. The product was obtained as a
white solid (0.363 g, 82%, LRV (MtH) 617. 5 Exanple
HxempleddS3N H OO O-~~ N N O, Cyclopropanesul fonic
acid { 17-f 2-(3-fluoro-phenyl)-zmwethoxy- 8- net hyl

gui nazol i n-4-yl oxyl - 135 mef hyly- 2, @n oxo- 3, 13-di aza-tr
i cycl of 13.3.0.0*4, 6* 00 6c-r10

7-ene-4-carbonyl }-am de Q)M m xture of the acid
159 (200 ng, 0.324 mol) and ICDI (105 ng, 0.649 mol)
indry THE (12 nlL) was heat & at reflux for 2h under
N2. The reaction m xture wa oled 60 C and a

pre-m xed sol ution of Cy@@%&‘u onam de (118 nyg,

0.973 mml ) and

z

17-[2-(4-Fluoro-phenyl)-7-methoxy-8-methyl-quinazolin-4-yloxy]-13-methyl-2.14-
dioxo0-3,13,15-triaza-tricyclo[ 13.3.0.0*4.6*]octadec-7-ene-4-carboxylic acid (153)
Quinazolinol derivative (92) (520 mg, 1.8 mmol) was coupled to the alcohol 15

(550 mg, 1.5 mmol) as described in example 16, followed by removal of the boc group
as described in example 17, coupling of N-methyl-1-hexenylamine as described in
example 18, a ring closing metathesis reaction as described in example 19 and
hydrolysis of the ethyl ester as described in example 52, which gave the title compound
(185 mg, 20%), MS (M+H) 617.

F
/O Nﬁ/

~N

o
. o o
ﬁﬁ\( 1%
Z‘ N
N 0 . W>
d \/\/\/

Example 154
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DBU (138 L, 0.908 mmol) in 2 m of dry THE was added
to the reaction m xture. The 15 reaction was stirred

w@r00301432f or 18h. The sol uti on was pored i n a PCI/EP2006/064822

separatory funnel and acitisfied with approx. 20 niL

citric acid 10 % (aqg). Additional brine (20 nL) and

Et OAc (40 nlL) was added. The m xture was extracted
WyclhopEsp@desudfiodicvaeshfld - [ (@ Hludoe-phenyl - hramatladxtyel-metth yé-uinazolin-
BP0 181860 38, 15 AAKL 061955 S IMEGa R, Tened:

rotary evapor aII OTT. e Cru proauct was puritilile
rgmbonv% amdacld4y C8 col umm 20 (100x21 2m with a

N &%%H ofdRé aadf(q 9351 32151gt ] 1§%ﬁ§ &ﬁ@EDUerk @n% 9. 2Jm%b1) in dry

s el s slpicatngem TN TN CyalapropgulTepsapide
l(R\/ﬁ‘a Zﬁ/lﬂh'hmfn'la @nd DEBU [MdRng, Cﬂ)&hﬁnoﬁ%; Mt a6d Ghelmlxgzré gvas stirred
3 Rignt pbgratiyshoy Sty 95 G Aid s Mgl antlind il wes

Fitacted thiceringes with gthgk acetaks The orgamc phase was washed with 5% citric

0o el syl el bty 9 g Ml

eeadug wyspuzified biy sl W@?@ytomz ob ¥iliga golxuted with ether-
Mﬁemwhw@aﬁ b3 mpuATEloand G505, MS (M QP72 - LL
NOHS 1-Mthyl- cyclopropanesulfonlc acid 17-f
2 (3-fluoro-phenyl)-7-net hoxy- 8- et hyl
@xiampkol 35n- 4- yl oxyl - 13- et hyl - 2, 14- di oxo- 3, 13- di azatri
cycl of 13.3.0.0*4, 6*| oct adec- 7-
ene- 4-car bonyl } -am de 61 N ure of the acid 159
(100 ng, 0.162 mol) and| (53 ndi 0.325 mMmmol ) in
dry THE (7 nlL) was heat reflux for 2h under N2.

The reaction mxture was codded 50C and a pre-n xed
sol ution of nethyl-cyclopro sul fonam de (66 ng,
0.486 mml) and DBU (69 L, 0.454 nyol) in dry THE (1
m) was added to the 10/féact N\nmxpu[e The reaction
was stirred at 50 C for 18 oI'he@of’vent was
evaporated and the residue was d/dssol ved in CHC13 and
washed with citric acid (10% aq). “The
O

or gani ¢ phase

\Mifﬁ a gr adl ent gO| ng from 35 t 060% acet onitrile
EPhl PpsTHAR, 3. O"mﬂﬁ)(ﬁ \71755 ddded ¥6 4 St PMORItIOR df'tl'iEJél@&lol 15€550 mg,
ﬁWS og}tng::lzr(]) molal 27 (4\?I,V(I)1 In}g? 1 S"J'C)Ilrnln((j)l) (11% g mleure of (@/ THF

(40 mL) and dry DMF 10 mL. The reaction mixture was put under inert atmosphere
(N») at room temperature and DIAD (591 pL, 3.0 mmol) was added. The reaction
mixture was stirred for 18 h whereafier the solvents were evaporated. The residue was
dissolved in CHCl; and washed with brine in a separatory funnel. The organic phase
was dried with Na;SQOy, evaporated on silica and purified by flash chromatography
(heptane: ethyl acetate 2:1 to 1:1) which gave the title compound as a white-beige solid
(896 mg, 94%), LRMS (M+H) 634.



13C NWR (CDC13, 500 MHz) 6 9.6, 12.5, 14.4, 18.2,
22.3, 23.9, 25.9, 27.5, 32.4, 34.1, 35.2, 35.9, 36.3,

W@ 4003/014947 9, 47.4, 48.1, 56.1, 76.7, 109.8, 11PCDEP2006/064822
115. 0*, 115.2*, 117.1*, 1136. 3*,
121.8,122.0,124.0,124.9,129.9*, 129.9*, 132.7, 141.0*,
141.0*, 20 151.4, 157.9, 160.8, 162.2, 166.1, 167.9,
E@mle]ﬁﬁo 4. (* = carbon dublets). Exanple 162 0 N
-F /N OHOO ON N N SO WD 2007/ 014927

PCT/ EP2006/ 064822 14 Priopane- | fonic acid { 17-f
2- (3-fluoro-phenyl)-7- th xy+8 met Ryl - qui nazol i n- 4-
yl oxyl - 13- net hyl - 2, 14-di N13-di azatri cycl of

13.3.0.0*4,6*Ioctadec-?-enegﬂ carbonyl } -am de (162)
A mxture of the acid 159 (71 ng, 0.115 mol) and CDI
(37 ng, 0.228 mmol) in dry THE (10 nL) was heat ed
at reflux for 2h under BNB. ¢ eaction m xture was
cooled 50C and a pre-m xe | UNHOTYOF-

met hyl - cyclopropyl sul f onam de ( ng, 0.349 mol)
and DBU (49 L, 0.322 mmol) in 2 np/of dry THE was
added to the reaction mixture. The reaction was
stlrred at 50 C for 18q The S%Ivent was eyaporated

%étﬁb)@'—i! hieghyas uﬂlaédlﬁl/m/mxﬂ Hﬂﬁown%ebaﬁb&@lmﬁmwﬁ

Lorputt 195 RERRrs, 1 AL BERDLY RSO 2 AIENER HoIEM (RanL).

AWA (lioadL)w fbﬂ?ldfbpsn)f diE Sha- aEdr@ of:HL(Drffhe reddonAitasAtimedl for

%tﬁwgi‘?%&%ﬁ@%gﬂn?gaﬂf&%%%%b Vegrf)’ i n# C}l{d? r&sidue was

peditieoed between CHiGethdassuaated NeB GEbl (ag). TBO or@mcma% was dried

0,
%R%a%dq/m eaaggrate?df’wzlli‘lgﬂl;g%hé %é d@%l?"@ﬁ a@a zvhlte sohd
éé‘MS(MiPH T84.8, 47.4, 48.2, 53.3, 56.2,
76.8,110.0,112. 2, 115.1*, 115.3*, 117. 3*, 117. 4%,
191 1, 124212471300133214121515
101623 166. 2, 169.5, 173.6, 180.5. (* =
carbon dubl ets). 20 Exangl e/ 163 F |

NN

T

1-{[4-[2-(3-Fluoro-phenyl)-7-methoxy-8-methyl-quinazolin-4-yloxy]-2-(hex-5-enyl-

methyl-carbamoyl)-cyclopentanecarbonyl]-amino} -2-vinyl-cyclopropanecarboxylic
acid ethyl ester (157)

Compound 156 (0.81 g, 1.40 mmol) and hex-5-enyl-methyl-amine hydrochloride
(272 mg, 1.82 mmol) was dissolved in dry DMF (50 mL). DIEA (975 pL, 5,6 mmol)
was added and the reaction flask was placed in an ice bath. After 10 minutes HATU

(559 mg, 1.47 mmol) was added to the solution. The reaction flask was allowed to
reach room temperature and the stirring was continued for 3 hrs before the solvent was
removed by evaporation. The crude product was extracted with CHCl; and washed with
saturated NaHCO; (aq). The organic phase was dried (Na,SQOs), evaporated on silica
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20

NNHO17-f
2- (3-Fl uor o- phenyl ) - 7- net hoxy- 8- net hyl - qui nazol i n-4-yl

wozopoiPd2met hyl - 2, 14- di oxo- 3, 13, 15-tri aza-t ri BQTEP{006/064822

13.3.0.0*%4, 6*| oct adec- 7- en#374- car boxyl i c acid et hyl
ester (163) 25 PPh3 (415 ng, 1.58 mmol) was added to
a stirred solution of the al cohol 51 (300 ng, 0.79

rano b)lriﬁcrﬂtotﬁyeﬂaq:hichmmﬂtdmmgbhﬂ(hépt@m Bthyd acefat8 T: Ipmmgive ithe title
&ﬂ@? The reaction wa
P}ﬁgag% {??26%)76Q hﬁﬁ% gmsp é?gL( N2) at roolm >

terrperature DIAD (311 L, 1.58 nmol) was added. The
Bafdledrsgm xture was stirred for 18 h. A
pﬁ{pp_lt_ation was fornmed in the f] ask and nore white
solid precipitated aftg BO,\gd on of 40 nL di et hyl
ether. The precipitation ‘ s filterfed off and washed
with WD 2007/ 014927 PCT/ @E/ 064822 141 di et hyl
ether and dried under vacuum which gave the pure title
compound (381 ngy, 75%. LRMS (M+H) 646. Exanple 164
10- \iNF N ONHO ON! 51i 17-f

2- (3- Fl uor o- phenyl ) - 7- meohexv Nrreihyl gui nazol i n- 4-yl
oxyl - 13- net hyl - 2, 14- di oxon3,d 3, friaza-tricycl of
13.3.0.0*4,6*Ioctadec-?-eneﬁﬂéggaé/xyllc acid (164)
The ethyl ester 163 was react described in

exanpl e 159. Due to solubility problens and a sl ow

r1¢61’9t(3qnu&rta%he&ﬁslmrﬁahwsJﬁ%@ﬁvlgﬁiﬂwoﬁm ViOR-1BGnddy1-2.14-
S O\NEEJ ,?rtl*ﬂ * te Ia/I ed Jout

hioget. 4 g tcabor acid ethyl ester

(y@rrposed The precipitation whi ch vvas formed upon

ec(iil gz I(% Slvd%lcl: {%‘r%noﬁﬁ?gf 1s’s% he pkb zrﬁ; easgijution
emsupmaumter mﬂ&bmmplte&)@byamagﬁyst;ﬁﬂqvm@ruhmm goniergtion,
&H8ng, b71 1B%7AHB)Svak@ddSd f the So1ufidn. The reaction mixture was refluxed for

16 h, cooled to room temperature and evaporated on silica by rotary evaporation. The

product was purified by flash chromatography (heptane: ethyl acetate 1:1) which gave
the title compound (0.466 g, 70%), LRMS (M+H) 645.

Example 159

17-[2-(3-Fluoro-phenyl)-7-methoxy-8-methyl-quinazolin-4-yloxy]-13-methyl-2,14-
dioxo-3.13-diaza-tricyclo[13.3.0.0*4,6*]octadec-7-ene-4-carboxylic acid (159)

The ethyl ester 158 (460 mg, 0.713 mmol) was dissolved in THF: MeOH: H,0 (2:1:1,
100 mL) and LiOH (1M) (7.13 mL mg, 7.13 mmol) was added to the solution. The
reaction was heated to 50 °C for 16 hrs. THF and MeOH was then removed by rotary

evaporation and the remaining solution was acidified with 20 mL 10% citric acid (aq).
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NHOO ON-....LNH IS < ~ O Cycl opropanesul fonic
acid { 17-f 2-(3-fluoro-phenyl)-7-nethoxv-8-nethyl -

W@Roiaroki n- 4- vl oxvl - | 3- net hyl - 2, 14- di oxo- 3, 13pABEPI00&E64822

a- tricyclof 138

13.3.0.0*4, 6*| oct adec- 7- ene- 4- car bonyl }-am de (165) 20
The acid 164 was reacted according to the procedure
dds ovatdrghasewaxaxtmatted $60. CHER (3x¥0umié) pndihe organiasphase was

’W«z{ héd V@ﬂh B}‘ é"%@ 09 zg rgg‘rxné%@%&ggg% §é40 Q’fﬁ%flean ncenh'ated

I ent acétonitri
&mmﬁmwaa@@tlan elisureduct wagbtapmed s 8 whitesolid @. m;sz%)
RRVISRAGH/164822 142 5% acetonitril, over 8 minutes.
The titl e conpound was obtai ned as a vvhite solid in
(28 ng, 47 %, LRVS (MrH) 721. 1H NMR (CDC13 + drops
®xahipld) 60400 MHz) 6 0. 95- 1 05 (m 1H), 1.07- 1.17 (m
1H, 1.17- 1.26 (m 1H), .52 (m 3H), 1.52-
1.77 (m 3H), 1.90 (dd, NJ 9 55.8), 1.99 (bs,
1H), 2.33 (bs, 1H), 2. 46 2. 65 (m"3H), 2.66 (s, 3H),
2.88 (s, 3H), 2.95 (bs, 310(bs 1H), 3.69- 3.80
(m 2H), 4.01 (s, 3H), 4. 220(dd 1H, J= 11.3, 3.8),
4.72 (dd, 1H, J= 9.5, 6.6) .17 (dd, 1H, J= 10.5,
10.5), 5.68- 5.77 (m 1H), 1Q (gso H, 7.17 (d,
1H, J=7.8), 7.21 (d, 1H\‘J— 8 . L? 7.52 (m 1H),
7.97 (d, 1H J= 9.3), 8.2 Qd HY J= 10.7), 8.37 (d,
1H, J= 7.8). 10 Exanpl e 16gvv;ao N& NO O7\ 00
N~; ~~~0A
2- (1- Et hoxycar bonyl - 2- vi nyl - cycl opr opyl car banoyl )-4-f2
-C(x&lopﬁonﬁnéduﬂbﬁm-aohbﬁ\ﬂ-m (3- ﬂuoro-phenvl) 7-methoxy-8-methyl-

ilﬁil_tﬂlea_l‘bml_ﬁ.}lhmmu% was reacted according to sane
X a6 théisc?& ﬁsdvgzéo'rﬁg @PANho @%ﬁd@mf(mo%%eg t%h!% mmol) in dry

tit ound e SO|Id
gy ﬂ%ﬁgﬁws baatedan ireflxofor 2l upder Mps reggmlgnxngpwgs cooled 50
(i a@ﬁ@-mm@@soﬁﬁﬁiﬂﬁf@:y&l@ﬁropy] sulfonamide (118 mg, 0.973 mmol) and

DBU (138 pL, 0.908 mmol) in 2 ml of dry THF was added to the reaction mixture. The
reaction was stirred at 50 °C for 18h. The solution was pored in a separatory funnel and
acidified with approx. 20 mL citric acid 10 % (aq). Additional brine (20 mL) and
EtOAc (40 mL) was added. The mixture was extracted with EtOAc and washed with
brine, thereafter dried with Na,SQ,, filtered and the solvent was removed by rotary

evaporation. The crude product was purified by HPLC on an Ace-5 C8 column
(100x21.2 mm) with a gradient going from 35 to 60% acetonitrile (0.1% TFA) in HO
(0.1% TFA) over 8 minutes. The title compound was obtained as a white solid (144
mg, 62%), LRMS (M+H) 720.

3C NMR (CDCl;, 500 MHz) § 6.1, 6.6, 9.6, 21.1, 24.1, 25.8, 27.5, 31.0, 32.4, 34.3,
34.9,35.8,44.8,44.8,47.5,48.3, 56.2, 109.6, 112.3, 115.3*, 115.4*, 117.6*, 117.8*,
120.9, 122.4, 124.2, 124.3, 129.9*, 130.0*, 132.9, 140.7, 149.8, 158.2, 161.3, 162.0,
166.3, 168.2, 173.6, 179.6. (* = carbon dublets).
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F I ,o , NF NO HO O O N-~O\
2- (1- Et hoxycar bonyl - 2-vi nyl - cycl opr opyl car banoyl ) - 4-

WQ@2(03/054901 f | uor o- phenyl PCT/EP2006/064822

met hoxy- 8- met hyl - qui nazol i B94-yl oxyl - cycl opent anecar bo
xylic acid (167) WD 2007/ 014927 PCT/ EP2006/ 064822 143
The tert. butyl ester 166 was as described in exanple
Ex6mphd 1 gave the title conpound as a white solid

(still slightly contam nated POPH3) in >100%
yield. LRVB (M+H) sgﬁiﬁg F168 F i i.i IN'~~F

N OHO NN-~oO 1-{ f 4-f

2-(3,5-D fluoro- phenyl) thoxy 8- met hyl - qui nazol i n-
4-yl oxyl - 2- (hex- 5-

enyl - net hyl - carbanDyI)Acyc ent anecar bonyl| -am no }
- 2-vinyl -cycl opr opane- car yhi coaca d ethyl ester

(168) 10 The acid 167 w&re NedL

hex- 5- enyl - met hyl - ami ne hY r‘bchmarlHdeP as according to
the sane procedure describe anpl e 157, which

gave the title conpound (0.8 8 g, 81%, LRMS (M+H)

691. Exanple 169 F QOGN F

1-Methyl-cyclopropanesulfonic acid {17-[2-(3-fluoro-phenyl)-7-methoxy-8-methyl-

quinazolin-4-yloxy]-13-methyl-2.14-dioxo-3.13-diazatricyclo[13.3.0.0*4.6*]octadec-7-
ene-4-carbonyl}-amide (161)

A mixture of the acid 159 (100 mg, 0.162 mmol) and CDI (53 mg, 0.325 mmol) in dry
THF (7 mL) was heated at reflux for 2h under N». The reaction mixture was cooled
50°C and a pre-mixed solution of methyl-cyclopropyl sulfonamide (66 mg,

0.486 mmol) and DBU (69 pL, 0.454 mmol) in dry THF (1 ml) was added to the
reaction mixture. The reaction was stirred at 50 °C for 18h. The solvent was evaporated
and the residue was dissolved in CHCl; and washed with citric acid (10% aq). The
organic phase was dried with Na;SQ,, filtered and the solvent was removed by rotary
evaporation. The crude product was purified by HPLC on an Ace-5 C8 column
(100x21.2 mm) with a gradient going from 35 to 60% acetonitrile (0.1% TFA) in HO
(0.1% TFA) over 8 minutes. The product was obtained as a white solid (23 mg, 19 %).
LRMS (M+H) 734.

3C NMR (CDCl;, 500 MHz) § 9.6, 12.5, 14.4, 18.2, 22.3, 23.9, 25.9, 27.5, 32.4, 34.1,
35.2,35.9,36.3,44.3,44.9,47.4,48.1, 56.1, 76.7, 109.8, 112.0, 115.0*, 115.2*%,
117.1%, 117.3%, 121.8, 122.0, 124.0, 124.9, 129.9*, 129.9*, 132.7, 141.0*, 141.0*,
151.4,157.9, 160.8, 162.2, 166.1, 167.9, 173.4, 180.4. (* = carbon dublets).

Example 162

=
O S N\ N ‘\F
| . =N
:
o\s@ﬁn\? <
N_© ”\\o
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N OHO 04 NNOO 15 17-f
2-(3,5-D fl uoro-phenyl)-7-nmet hoxy- 8- net hyl - qui nazol i n-

wd20070x4k7 13- met hyl - 2, 14- di oxo- 3, 13-di aza- t r i BQT/EP$006/064822

13.3.0.0*%4, 6*| oct adec- 7- ene#4- car boxylic acid (169) A
ringclosing netathesis reaction was perforned with the

di ene 168 according to the procedure described in
Propank 2 -dffenicvaaid fi 7g[z§2v(é ﬂhtmfomheﬂsé) %mnqﬁjnmeB sietlwﬂmhma?;(ﬂm-4-

Sf?ém'f}f A4EH 4 a3l

0071 014927~ PCTT EPZ006 -.1-' 8
Na@onﬂ}m@ﬁ@) H C,ycl opr opanesul fonl c acid { 17- f

x {rﬁ’a(tﬁrecﬂfftﬁélélﬁ&ifm Ythg &rlrﬁhﬁﬂnyazlaﬂmt BY ng me, g 238 mmol) in dry
w Q)Swgs %eagp)%at 6@]}'? 1“32% gm?a; }\I 'ﬂlﬁ? 1)'(egct10n mIthlll‘g %vaas tc{)oled

‘50e0 and a pad-ixeyl sbl-ualﬁh o meW%ﬁﬁé’I&oBﬁmlfbmﬂé (431mga0 Bd9

Rl L

pmxtufm daeireavtion waPsi@redatri§ *enfoAt&h. The Gﬁlvcmi \msnevaporated and the
' t
&é&@%@g@ﬁﬁ?pﬁtﬁﬂ%ﬁ%@ R &}1@ a@fd 6(fl@% aq)."Me dthnic

Rhasegrasdried émﬂg%laz@%hﬁltqgrgé and b génlawweﬁwm pyerofayy
%Qdei‘at(cﬁl THe cﬂl% ddﬁbﬁvé ied $§-HBIEC biYign (ACRB1E8 ¢olumn
11353 fmrt§ g azgradfeletkﬁgmgﬁﬁm%é 1S 50%AoniiHle G4 Thayin .0
(. 1‘V8H)‘A) aveB B-midufes. Thg prodiict was OBtained a8 klwhite304@ (3BmBI36 %),

(s 3H) 4 56 (t, 1H, J= 11.7), 5.10 (bs,
Mg@’féff)@g (m 5.94 (bs, 1H), 6.93 (dd, 1H
NMR (@DL)s, 5(70 WZ{)@ 9. 1H,5-Q] 16.8020.8, 2481,04.Q,27.71 BL.8,1343, 354,

60, 448, 44-8(4h.4, 292, 8539562 ;766430 12171 15!1*, M5.3N 117.3%,
117.4%,121.9, 122.1, 124.2, 124.7, 130.0, 133.2, 141.2, 151.5, 158.1, 161.0, 162.3,

166.2, 169.5, 173.6, 180.5. (* = carbon dublets).

Example 163

/o\) S N\\/© \F
M?N
|
0

#N o N\"“Jkoﬂ

17-[2-(3-Fluoro-phenyl)-7-methoxy-8-methyl-quinazolin-4-yloxy]-13-methyl-2.14-

dioxo0-3,13,15-triaza-tricyclo[13.3.0.0*4.6*]octadec-7-ene-4-carboxylic acid ethyl ester
163

PPh; (415 mg, 1.58 mmol) was added to a stirred solution of the alcohol 51 (300 mg,

0.79 mmol) and the quinazolinol 127 (247 mg, 0.87 mmol) in dry THF (35 mL) and dry

DMF 7 mL. The reaction was placed under an inert atmosphere (N,) at room

temperature. DIAD (311 pL, 1.58 mmol) was added. The reaction mixture was stirred

for 18 h. A precipitation was formed in the flask and more white solid precipitated after

addition of 40 mL diethyl ether. The precipitation was filtered off and washed with
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0 O OYN O O 14-(4- Met hoxy- benzyl
- 18- ( 7- met hoxy- 8- net hyl - 2- phenyl - qui nazol i n- 4- yl oxy)

W0 2001514920 di oxo- 3, 14, 16-tri aza-tricycl of PCT/EP2006/064822

14. 3. 0. 0*4, 6*I nonadec- 7- eneH4- car boxyl i c acid et hyl

ester (171) Quinazolinol derivative 83 (352 ng, 0.1.2

mmol ) was coupled to the al cohol 100 (600 ny, 1.2

rimashy] ether asd dged treleMvacaumobhick gardd the pnse titkescompoedd (381 mg,
%ézﬂ 1 2007/ 014927 PCT/ EP2006/ 064822 145

2??@?%% chgggfﬁﬁgGUCt was purified by flash

chromat ography on silica gel eluted with 1% MOH in

Hxaip 16t her, which gave the title conmpound (842 nuy,
gZWf)T_JLWS_(Ml—D+ 748.3 5 Exanpl e 72 ~l NN 00O 10

i '~y ONOH O 14-(4-Ngt ho>9(\,b
- 18- ( 7- met hoxy- 8- et hyT - ehgl -gU|FnazoI i n-4-yl oxy
-2, 15- dioxo- 3, 14, 16- trla cycl of

14. 3. 0. 0*4, 6*| nonadec- 7- ene- 4>carboxyllc aci d et hyl

ester (172) 10 The ethyl ester of conpound 171 (842
nmg, 1.3 mmol) was hydrol yze escribed in exanple
20. After 4h the vol une was; r esuged| t o hal f and t hen
doubled with water. Acidifnc ?5mpﬂh acetic acid

followed by filtration of th prechltated pr oduct

gave the title conpound MSR- 688 my, 85 % . MS

(MrH) + 720.3 15 Exanple 173 N\ O
17-[2-(3-Fluoro-phenyl)-7-methoxy-8-methyl-quinazolin-4-yloxy]-13-methyl-2,14-
dioxo-3.13.15-triaza-tricyclo[13.3.0.0*4,6*]octadec-7-ene-4-carboxylic acid (164)

The ethyl ester 163 was reacted as described in example 159. Due to solubility
problems and a slow reaction the reaction was kept going for 40h. LC-MS showed that
no starting material remained but almost two thirds of the starting material had

decomposed. The precipitation which was formed upon acidification was filtered off,
washed with water and dried under high vacuum. The yield of the product was
estimated to about 35% by weight and HPLC. LRMS (M+H) 618.

Example 165

Cyclopropanesulfonic acid {17-[2-(3-fluoro-phenyl)-7-methoxy-8-methyl-
quinazolin-4-yloxy]-13-methyl-2.14-dioxo-3.13.15-triaza-
tricyclo[13.3.0.0*4.,6*]octadec-7-ene-4-carbonyl} -amide (165)

The acid 164 was reacted according to the procedure described in example 160. The
crude product was purified by HPLC on an Ace-5 C8 column (100x21.2 mm) with a
gradient going from 35 to 60 % acetonitrile in ammonium acetate buffer 5 mM, pH 6.8,




.NOOO O10~yNNILNS11 -< NOO
Cycl opropanesul fonic acid f
wa4e0fA14¥21 hoxy- benzyl ) - 18- ( 7- met hoxy- 8- et hyl - Pe pRBIUgE/064822
g_ui nazol i n-4-yl oxy) - 2, 15- tH2oxo- 3, 14, 16-tri aza-tri cycl
of 14.3.0.0*4, 6*| nonadec- 7-ene-4- carbonyl | -am de
(173) 20 Cycl opropanesul f onam de (102 ng, 0.84 mol)
\bé6 acetomtridébven8 isutac dehe 1i712 coPOumbwas éhtdificdrand Whas solid in

@éﬁﬁ{g El?%z ﬂRm Pur| ficati ?RA byJﬁg;g gave t he

HOYMB laﬁa@mm,f 544@2 zi&@ 95 ma1H7,41 W N.17m,
(rﬁf D19- 1.55 NN, h.27N1 B2 b, 831),H . $cal Pme BRI e 9o (L)1 EL, J = 8,9,

5 DL (o ) 2 Flony 10 265 (P2 5. 38D, RSB 531D, 295
2bs] 3H0j XOES, 11.14) B9 BisdZa, L) 401 6f 3H), 4.22 (dd, 1H, J 11.3,3.8),

K3l Br SRR e, J=SR0RX)| S APLER of, 4180 os,
i, 7.h7 &, it Ve B8)17.21dde HiLoF o8v6), Aahde 7 152i(fn, WB,062%4d, ¢H, /=
d8 26 & IHE\F?@?{% ggry( nﬁ{pvafggcati on by col um

orrat draﬁ % et anol ther) gave the title
10 conpound (81 ny, 62 %W. M5 (MH+ 703 10 Exanple 175

Hxampldd 66 N~

2-(1-Ethoxycarbonyl-2-vinyl-cyclopropvylcarbamovl)-4-[2-(3, 5-difluoro-phenyl)-7-

methoxy-8-methyl-quinazolin-4-vloxy]-cyclopentanecarboxylic acid tert-butyl ester
15 166

The alcohol 15 and the quinazolinol 128 was reacted according to same procedure

described in example 155 which gave the title compound as a white solid slightly
contaminatd by triphenyl phosphine oxide (1.245 g, >100%), LRMS (M+H) 652.

F
]
O‘\N\\\F
/&N

R
) Ho
% 4 \A o

7

20  Example 167

2-(1-Ethoxycarbonyl-2-vinyl-cyclopropylcarbamovyl)-4-[2-(3.5-difluoro-phenyl)-7-

methoxy-8-methyl-quinazolin-4-yloxv]-cyclopentanecarboxvlic acid (167)
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i .N OOO O/ OINLNSJIQ NOII O
1- Met hyl - cycl opropanesul fonic acid f

wdade0fA14v21 hoxy- benzyl -18-(7- met hoxy- 8- et hyl - PCT/EP2006/064822

2- phenyl - qui nazol i n- 4-yl ox¥4s- 2, 15- di oxo- 3, 14, 16-tri aza
15 tricycl of

14. 3. 0. 0*4, 6*] nonadec- 7- ene- 4- car bonyl | -am de (175)
Trhietierh \biutyd gsteo ptowanasslelérieid an exzngpledd@lwhichigaverthe title62

.t 0, i .

AEFRbuES QML S @D Mt fucd FRn PP B F00PA Jicta
dRMEEModD 9y gave the title compound (150 ngy, 33%,
M5 (MH)+ 837. WD 2007/014927 PCT/ EP2006/ 064822 147

anple 176 NN O ONN, ,NQ< N~HII O
%ﬂ@ﬂ%«l—cycl opropanesul foni ¢ acid f
18- (7- met hoxy- 8- net hyl - 2- phenyl - qui nazol i n- 4-
yl oxy) -2, 15-di oxo- 3, 14, 16-tri aza @i cycl of
14. 3. 0. 0*4, 6*| nonadec- 7/8nfzj- Narbonyl | 5 anide (176)
Compound 175 (150 ny, O. 18% was stirred for 30
mn in a mxture of dichloromgethane-trifluoroacetic
acid; 2:1. Evaporati and purification by colum
chr omat ogr aphy (5 % net hanol %&h r) gave the title

conmpound (74 nmy, 57 9, SM¥)n (17.3. 10 Exanple
177N O\ M ~1 -N ON  ©0¢ > o~

7

1-{[4-[2-(3,5-Difluoro-phenyl)-7-methoxvy-8-methyl-quinazolin-4-vloxy]-2-(hex-5-

enyl-methyl-carbamovyl)-cyclopentanecarbonyl]-amino} -2-vinyl-cyclopropane-

carboxylic acid ethyl ester (168)

The acid 167 was reacted with hex-5-enyl-methyl-amine hydrochloride as according to
the same procedure described in example 157, which gave the title compound (0.838 g,
81%), LRMS (M+H) 691.

Example 169

17-[2-(3.5-Difluoro-phenyl)-7-methoxy-8-methyl-quinazolin-4-yloxy]-13-methyl-2.14-
dioxo0-3.13-diaza-tricyclo[13.3.0.0*4.6*]octadec-7-ene-4-carboxylic acid (169)
A ringclosing metathesis reaction was performed with the diene 168 according to the

procedure described in example 158, which gave the title compound slightly
contaminated (0.509g, 66%), LRMS (M+H) 635.
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N\ N OOo0-\ 1-Mthyl-cyclopropanesulfonic acid f
18- ( 7- met hoxy- 8- net hyl - 2- phenyl - qui nazol i n- 4-

W@ b@x9)4927 15- di oxo- 3, 14, 16-tri aza-tricycl of PCT/EP2006/064822

14. 3. 0. 0*4, 6*| nonadec- 7- enéM4- car bonyl | - 15 ami de.

Qui nazolinol derivative 123 (155 ng, 0.58 mmol ) was
coupled to the al cohol 51 (200 ng, 0.53 mmol) by
dxiample B M t sunobu conditions as described in exanpl e

52. The desired product precipftated in the reaction
m xture and was col |l ected by fiAtration to give pure

title conpound (152 ng, 45 §9 M+H) + 629.3 20 WO
2007/014927 PCT/ EP2006/|06¢ 822 14 Exanple 178 N O N
N ON N~N 00 OH 7 [

17-(7- Met hoxy- 8- net hyl - 2- py?i di n-4-yl - qui nazol i n-4-yl o
xy -13-nmethyl -2, 14-dioxo 13, 15-triaza-tricycl of
13.3.0. 0*4, 6*| oct adec- 7-ene-4- garboxyli.c acid (178) 5
The ethyl ester of conp&und MR (4525 0. 24 ol )

was hydrol yzed accordi ng-t Qhemrtﬁ'pédu’re descri bed
for conpound 20. The produM&partly deconposed
during the reaction. Purification by chronatography

(0O to 15 % nethanol in ether + 0.1 % acetic acid)
daxebpmpaeesuifohie aceh{iGuRd 3(AdifRdro-plisnyIW-neth60y-8-rhéthyl-

%ﬁﬁf@éﬂﬁl-}-@m&?— lé-rﬁéthvli-ill 4-910§0-3’,\p3rnil(aza{§ltrm'v§'oﬁ 3.3.0.0*4.6*]Joctadec-
7-ene-4-carbonyl}-amide. MV065673

Reaction of the acid 169 with cyclopropane sulfonic acid amide according to the
procedure described in example 159, followed by purification on HPLC using an Ace-5
C8 column (100x21.2 mm) and an ammonium acetate buffer 5 mM, pH 6.8, 5%
acetonitrile, going from 35 to 60 % acetonitrile, gave the titel compound as a white
solid (8 mg, 7%). LRMS (M+H) 738.

"H NMR (CDCl; + drops of MeOD, 500 MHz) § 0.92- 2.57 (m, 8H), 1.71- 1.95 (m,
4H), 2.57 (bs, 1H), 2.27- 3.35 (m, 3H), 2.63 (s, 3H), 2.82- 2.97 (m, 3H), 3.09 (s, 3H),
3.42- 3.58 (m, 2H), 4.02 (s, 3H) 4.56 (t, 1H, J=11.7), 5.10 (bs, 1H), 5.61- 5.65 (m,
1H), 5.94 (bs, 1H), 6.93 (dd, 1H,/=74,7.4),7.25(d, 1H,J=9.4),8.04 (d, 1H, J=

9.0), 8.11 (d, 2H, J = 9.0).
~N

0]
by ot n
o YKo

14-(4-Methoxy-benzyl)-18-(7-methoxy-8-methyl-2-phenyl-quinazolin-4-yloxy)-2.15-
dioxo-3.14.16-triaza-tricyclo[14.3.0.0*4.6*nonadec-7-ene-4-carboxylic acid ethyl
ester (171)

Quinazolinol derivative 83 (352 mg, 0.1.2 mmol) was coupled to the alcohol 100 (600
mg, 1.2 mmol) by using the Mitsunobu conditions described in example 52. The

Example 171
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O Cycl opropanesul fonic acid f
17- (7- met hoxy- 8- net hyl - 2- pyri di n- 4-yl - qui nazol i n- 4-

W@ b@gp14918- et hyl - 2, 14- di oxo- 3, 13, 15-tri aza- t rPCYEPDNG6/064822

13.3.0.0*4, 6*| oct adec- 7- en&#54- carbonyl | -am de (179)

15 The acid 178 (67 ng, 0.11 mmol) and EDAC (26 ng,

0.13 mmol) were dissolved in dichloronethane (3 nl).

Affostedstuderprodpchivas panifiddebypBashtohremdtographyhon sibcagel eluted with

{ d

“@g%e?jﬁ ] B0 e I 35 O TR Dbl (3420, 3%
M)sm%ﬁat e). The volune was then reduced to 2 n

and cycl opropyl sul phonam de (20 ng, 0.17 mmol) and

ﬁu 536 g 2.3 mol) were added. The 20 m xture was
1 stir over-night at roomtenperature and

t hen washed using 5% aqueous Clt aci d.
Purification by chromatoggQ 2% met hanol in
di chl or onet hane gave the t onpound (57 myg, 73 %,

MS (MrH) + 704. WO 2007/ 0149 7 PCT/ EP2006/ 064822 149
Bi ol ogi cal Exanple 1. Activi t * of conmpounds of fornula

(1) Replicon assay he corrp S ofOforrruI a (1) were
exam ned for act|V|ty of HCV 5 RNA
replication in a cel I ay OT assay
denonstrated that the corrpoun romula (1)

exhi bited activity against HCV r pI [ cons functional in
a cell culture. The cellular assay was based on a

huqu-memex&zbmhems(meﬁlesmrﬂdsthw-@L%h@iﬁ%ﬁinafam?mwoxv) -2.15-
18 1

et (1gR) of Virol ogy 75: 4614-4624, |n a nultl-target

S B 453 S NPt
eshthplei2@eAFahdlythe wolumw@mde@ﬂtte lhalfaﬁé theedlotibled svith water.
Wdlhl:‘ﬁ}on Witk Scefi lalnd'fbﬁ&wé@ﬁybﬁfn%tl@ﬁ' o% p‘?&:ﬁﬂ%‘teﬁ%)radlrca gave the

bl ci stroni c expression construct
ftijls corsgundMiSR-48 (688 mg 8FiCR). M&J@/Iﬁﬂ)ﬂ?&%l ated from
an Internal R bosonme Entry Site (IRES) from

ce 7c})nyocarditis virus (EMCV), 15 preceded by a
:Féégﬁg’:i—porti on (FfL-lTuciferase), and a selectable

mar ker portion (neoR, neonyci n hosphot r ansf er ase) .

The construct is borde d 3' NTRs (non-
transl ated regions) fro Nype I b. Continued
culture of the replicon c in the presence of (418
(neoR) is dependent on the r%pl i cation of the HCV RNA.
The stably transfected re on c@l I s;that expr ess

HCV RNA, whi ch repl\‘i _agd 20 to high

| evel s, encodi ng int | ufli 1 asel re used for
screening the antiviral co\rim?d\s/ replicon cells

were plated in 384 well plates t he presence of the

test and control

Cyclopropanesulfonic acid [14-(4-methoxy-benzyl)-18-(7-methoxy-8-methyl-2-phenyl-
quinazolin-4-yloxy)-2.15-dioxo-3,14.16-triaza-tricyclo[ 14.3.0.0*4,6* Inonadec-7-ene-4-
carbonyl]-amide (173)

Cyclopropanesulfonamide (102 mg, 0.84 mmol) was coupled to the acid 172 (300 mg,

0.42 mmol) as described in example 53. Purification by HPLC gave the title compound
(157 mg, 45 %), MS (M-H)" 823.3.
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15

conmpounds whi ch were added in various concentrations.
Foll owi ng an incubation of 25 three days, HCV

w0 e@iviocaki on was neasured by assayi ng | ucif er aBe€T/EP2006/064822

activity (using standard | wi f erase assay substrates
and reagents and a Perkin El mer ViewLuxTm ultraHTS
m croplate imager). Replicon cells in the contro
d&xhtpteek/4have high |uci ferase expression in the
absence of any inhibitor. The grhibitory activity of
t he conpound on Iu0|6er sg\é£§fﬂity was nonitored on
t he Huh-Luc cells, eha g ose-response curve 30
for each test conpound. val ues were then

cal cul ated, which value re@esents the anount of the
compound reqU|red to decrease by §0%the |evel of
detected luciferase acdi ,Hormnom pecifically,
the ability of the genet?@all nke repli con RNA
to replicate. 35 Biologifa e @ Activity of
conmpounds of fornmula (1) I'nhi i on assay The ai m of
this in vitro assay is to neasure the inhibition of

IéC\/x 10N§g Hﬁs aﬁ'%uﬁl’gﬁltceaaﬁde[.lﬁ Ic(z %)étﬁd( e¥38 %Yetﬁ;{;% pcho ﬁg!%qgazo?lfl 4- sl'lllng)-

?i'fﬁCI ve corrpounds of the present i nventl on vvoul d be
i rnhi bltlg}% HCV NS3/ 4A proteolytlc activity. The

iGemmnound 343 GF0me, Q.1 Smgiod) Wessdirredifer 30 masing wpdus of
Qlﬁkﬁﬂ’df@rn‘éﬂﬁné’fﬁﬁm&&ieﬁéﬁﬁdﬂz aIE\aa lauaﬁaﬂ@ rifidagign | bi]\ column

PO % LT Rshe g Cﬁéﬁqéﬁm& 62%). MS
iMaHt)r’é(lf&e Ac- DED( Edans) EEAbuyr [ 000] ASK( Dabcyl ) - NH2
(AnaSpec, San Jose, USA), was neasured

spectrofl uoronetrically in the presence of a peptide
éﬁmﬂﬁoﬂi KKGSWI VGRI VLSGK ( Ake Engstrom Depart ment

d M i ol ogy, Uppsal a
N 10 #Bi ochem 36

~

of Medi cal Biochem stry a
Uni versity, Sweden). |
9340-9348]. The enzyne ( ) \was i ncubated in 50 niv
HEPES, pH 7.5, 10 nM DTT, 40% gl ycerol, 0.1%

n- octyl - D- gl ucosi de mnth 25;gM NS4A cofactor and

i nhibitor at 30 C f ﬁiZEber%d n the reaction
was initiated by add g&gm strate

I nhibitors were dISSO icated for 30
sec. and vortexed. The solu re stored at - 20C
bet ween neasurenents. 15 The final concentration of
DVMBO in the assay sanple was adjusted to 3.3% The

rlaMethyi-cydentopangsulfonigiarid brd-Eemeihok yrbenzyhel8-€4-methoxy-8-methyl-

ol SiRA B RREBiAI4080 kD - PP?'dio%BQﬁl@I@ﬁ‘t&Hr es. [Liu, 1999
tlca Bl ochiem Stry 26/ -335] .. Ki_ _val ues were

£3-0f 4,63 Jnonadecs Zoen ‘-~- (GaFit,
Ethh@l:Ufacl@%pmmﬁfonﬁi amm @ﬁldeWI 8 Hg) 1.6Dhgl) ¥ad @ommdﬁio the
]Zaglrdllga ;@Egg :T€f54l nh lg:ag deosgrl ed in exampleed53vﬁ1|1r1§catlon by Tolumn

chromatography gave the title compound (150 mg, 33%), MS (M-H)" 837.
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two replicates was perfornmed for all neasurenents. The
followng Table 1 |lists representative conpounds that

waowgg/opepar ed according to the above exanpl eBCT/EP®06/064822

activities of the conpounds#7t ested are al so depicted
in Table 25 1. The legend for values A, B, C, D, E,
and Fis as follows: - value A corresponds to an EC50
Exafiple 176val ue B corresponds to an EC50 between 10M
and 1 M - value C correspond 0 an EC50 between
0.99M and 200nM - vglue R c sponds to an EC50

bet ween 199nM and 0. 5n 30T - value E corresponds to
akKi >1M - value F cofr /'\bonds to a Ki between 1 gM
and I OOnM - value G corr@esponds to a Ki between

99.9nM and 5nM - val ue H-sorrespongds to a Ki between
4.9nM and 0.1nM WD 20Qy/ 92k RCT/ ER2006/ 064822 151
Compound nr. EC50 Ki Replic ﬁsﬁyﬁ ymati c assay

S AE I Rn MER BN 520 o
104 DH 114 DH 119 DH 121 DH 131 DH
1-Methyl-cyclopropanesulfonic acid [18-(7-methoxy-8-methyl-2-phenyl-quinazolin-4-
yloxy)-2.15-dioxo-3.14.16-triaza-tricyclo[14.3.0.0*4,6* Inonadec-7-ene-4-carbonyl]-
amide (176)

Compound 175 (150 mg, 0.18 mmol) was stirred for 30 min in a mixture of
dichloromethane-trifluoroacetic acid; 2:1. Evaporation and purification by column
chromatography (5 % methanol in ether) gave the title compound (74 mg, 57 %),

MS (M-H)" 717.3.

Example 177
“

0 N\ x>
~N
(0]

L

1-Methyl-cyclopropanesulfonic acid [18-(7-methoxy-8-methyl-2-phenyl-quinazolin-4-
yloxy)-2.15-dioxo-3.14.16-triaza-tricyclo[14.3.0.0*4,6* Inonadec-7-ene-4-carbonyl]-
amide.

Quinazolinol derivative 123 (155 mg, 0.58 mmol) was coupled to the alcohol 51 (200
mg, 0.53 mmol) by using the Mitsunobu conditions as described in example 52. The
desired product precipitated in the reaction mixture and was collected by filtration to
give pure title compound (152 mg, 45 %), MS (M+H)" 629.3




132 DH 138 DH 147 DH 150 DH 152 AE 154 D H
160 DH 161 DH 162 CH 165 DH 170 DG 174 DH

wa 2087014927 179 D H WO 2007/ 014927 PCT/ EP2006/ O6EGREP200&5@64822
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Clainms 1. A compound of the#sformula I: Rr | O Rg O
O/LN~I" HA RS ,NODN 5 and N oxides, salts, and
stereoi soners thereof wherein Ais ORL, NHS(=0 pR2;

xemplent78R1 i s hydrogen, Cl- C6al kyl,

Co- C3al kyl enecar bocycl yl, - C3al.kyj enehetero- cyclyl;
10 R2 i s Cl1-Ceal kyl, CodCS | kpl enecar bocycl yl

Co- C3al kyl enehet erocycl vl p | s i ndependently 1 or 2;
nis 3, 4, 5o0or 6, ----- an optional double

bond; o

17-(7-Methoxy-8-methyl-2-pyridin-4-yl-quinazolin-4-yloxy)-13-methyl-2,
14-diox0-3.13.15-triaza-tricyclo[13.3.0.0*4.6*]octadec-7-ene-4-carboxylic acid (178)
The ethyl ester of compound 177 (152 mg, 0.24 mmol) was hydrolyzed according to
the procedure described for compound 20. The product was partly decomposed during

/%
o]

H

the reaction. Purification by chromatography (0 to 15 % methanol in ether + 0.1 %
acetic acid) gave pure title compound (46 %), MS (M+H)" 601.

Example 179

N
I
O N\ x>
~N

N (0}
\\g o Dy ¢ 9
3 N3

Cyclopropanesulfonic acid [17-(7-methoxy-8-methyl-2-pyridin-4-yl-quinazolin-4-
yloxy)-13-methyl-2.14-dioxo-3,13.15-triaza-tricyclo[13.3.0.0*4.6*]octadec-7-ene-4-
carbonyl]-amide (179)

The acid 178 (67 mg, 0.11 mmol) and EDAC (26 mg, 0.13 mmol) were dissolved in
dichloromethane (3 ml). After stirring at room temperature for 5 h the mixture was
diluted with dichloromethane (10 ml) and the organic phase were washed with water
and dried (sodium sulphate). The volume was then reduced to 2 ml and cyclopropyl
sulphonamide (20 mg, 0.17 mmol) and DBU (36 mg, 2.3 mmol) were added. The
mixture was allowed to stir over-night at room temperature and then washed using 5%

aqueous citric acid. Purification by chromatography (0 to 2% methanol in
dichloromethane gave the title compound (57 mg, 73 %), MS (M+H)" 704.
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Lis Nor CRz; 15 Rz is Hor fornms a double bond wth
the asterisked carbon; Rg is Hor when L is CRz, Rq

w@ean7alee7 be Cl- C6al kyl; Rr is quinazolinyl, optT/aPB0éy64822

substituted with one two ot49t hree substituents each

i ndependently sel ected from Cl-Céal kyl, Ci1-C6al koxy,
hydr oxyl, hal o, hal oG - C6al kyl, am no, nono- or
@iabokichbifianmle fActivityrofdoaipevhdsmiffomanddny| ,

C1- C6al kyl car bonyl - 20 am no, Co-C3al kyl enecar bocycl yl
and C0-C3 al kyl eneheterocyclyl; R5 is hydrogen,
(&ep@swngsny d - Ceal koxyd - Ceal kyI or C3-Cr7cycl oal kyl ;

mgg&m Rl (156 fe,kéfdanmga f@ﬁ@dt&%&% HeARMBRAIT HCV

al k Jene e eroc |ona

erliGater i ¢elly af 6553 F*IY @S‘ir%‘iﬁ’éhﬁ‘é ﬁP’ln;FPoundS of
Sf@ﬂnﬁﬂi @Yl exhiibited dveivily agdingt STV séplicgnOfuncizénahil Deellavabiure. The

St e used b b Bicironic ety cansirugh px fessribsd by
I‘Illdhﬁ(amD):t- al. FOPEERikncy vGl. BBS piy- 00=103Rwith Mofifiedi¢tRadicribed by

t ﬁg) Egz)l)\f \)5‘??‘01% ﬁ@gy ZS 5‘}%@4@%’ mg‘?nlgtl-target screening

|SHa1@s§érIa@ﬁﬂen§ﬁ theypethodwagns fodlaWRy| ene; 30 Ra is
T %@sﬁ%zﬁlg%édghﬁ}sta t%l}ﬁge%ﬁmégll QﬁeS gﬁﬁl’kﬂlb/n@é ((jhe\‘@ftgr retferred to as
i s independen

'glPIR gellh &Eﬁ"ﬁr%%rls I?Bjé\?’g ¢ ?%‘F@P@mcf rﬁ%%%?‘iﬁgtm“

(Zz_bmﬁﬂsﬁ@ ahekyilé npeNS3-NSYBIrygionsosf HRAVapst Rbtrérsipddeom an

\Mlttmtha ﬁﬁ) ?Jg’rh% éﬁ%@? %ﬂt% éﬁﬁi&é r]’rqtglb g%(ceﬁﬁeﬁo%g)&?@ﬁg ¥ Crgé QEME:%

meccdeﬂ by 4 repaitetpartien ik tliciferase), and arselectabple onarkerrport@dneo

Qe@n%me gaﬂos%hotﬁalﬁ%?&@n% Ae %Sﬁé?ﬁl@’c ﬂ%o}&r&i l?}} $zhd 3‘“@@‘1@ (don-

nis ound accord Iag laim3

§1§qeﬁ regions) frga] HeVvpe ﬂ]lé gpiphcp% cglls in the
Passbh@ T 8 (ihéo“§ is dép@ﬁ’d@ﬁblﬂ dlea;apmdmm of the HtVA rRmAL The stably

%fe‘lat[gﬂ ge%ﬁlgo% F%]d .ﬂ%% exg\ﬁ@sr gﬁ%ﬁs wh olr?é?es autonomously and

1iNhighiS)els, epaldiy infey lalia 117c1fethse,camomdcfoammndlgtge tuntiviral
%bﬂl? gsvherein Ais NHS(=0 2-Q - Céal kyl substi tut ed

opropyl

The replicon cells were plated in 384 well plates in the presence of the test and control
compounds which were added in various concentrations. Following an incubation of
three days, HCV replication was measured by assaying luciferase activity (using
standard luciferase assay substrates and reagents and a Perkin Elmer ViewLux'™
ultraHTS microplate imager). Replicon cells in the control cultures have high luciferase
expression in the absence of any inhibitor. The inhibitory activity of the compound on
luciferase activity was monitored on the Huh-Luc cells, enabling a dose-response curve
for each test compound. EC50 values were then calculated, which value represents the
amount of the compound required to decrease by 50% the level of detected luciferase
activity, or more specifically, the ability of the genetically linked HCV replicon RNA
to replicate.

Biological Example 2 Activity of compounds of formula (T)

Inhibition assay
The aim of this in vitro assay is to measure the inhibition of HCV NS3/4A protease
complexes by the compounds of the present invention. This assay provides an
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8. A conpound according to claiml1, with the fornula:
R RI1 NRON Rg O OrLN~I"HA RS ,NO5n

wob@rei14927 A, L, Rq and R5 are as defined in cleCTER2006/064822

and WD 2007/ 014927 PCT/ EP2006/ 064822 154 R6 is

hydr ogen, d -C6al kyl, d - C6al koxy,

CO C3al kyl enecar bocycl yl, CO C3al kyl ene- heterocycl yl,
higdicasion, of howraffectvd comopomnds biitbe preséd inwntigndwoglkldrhe in inhibiting

%@gi{égﬁ%&ﬁg@é@ﬁ%l NRaCSbCS al kyl enehet erocycl yl ;

wherein said R9 carbocyclyl or heterocyclyl is

%E'Cngg&ltlloﬂ of ﬁﬂﬁlgﬁéﬂh' Heﬁﬁtﬁﬂ; C%Ncsgal tQasee:?la o 2 F@Q—n@ﬁﬁﬁé’d’ éssentially
@p d@f@é‘k’ﬁ%ﬁﬁé @%@PE%@@XD{%&PR?{V b Zg:‘%g é)h Briefly, the

s1ma:@mlpept¢deambstrat@ tA&DEDI(Eda(nﬁ)Emuw[COO]ASK(Dabcyl)

ﬁ‘?bf% At o tosd; VSR T Rsa SRRy ARY S theggosence

afe paptldeaforfacw KKGH &YW GRIVIERGKi(dkh ﬁaigsjgm Rgpartment of

SRRt AUNEROOATREBL i ), SRl (Lanco, 1997
(Bagcke %16)/935100%8]3 L hﬁyam@%ﬂ nl\iliswmmcn aefhisoifhaM HEPES, pH

@@QO%MQ)T’P A8 Bcdrol, WIBKL @Ld: dﬁlﬂ-g;hﬁ:oﬁﬁ}déi NOHRIEDS AM NS4A cofactor
o.clai

ound accor
o Pnlioshhp0 & SSTRORRC et A eiuoh §or istpy siftion o
HubgM dubkteade. \/Inh1b1tms®vere disvalvddlin; DMISEY, eorica?éll fat B0 issc. and
"/
T T p——
optionally nmono- or di-substituted with Cl-C6al kyl, or

"’I'Heqﬁlal %bxﬁfb@iloh%f WS’O i Eheddss \d Wﬁseﬂir]l‘fytéd"to 3.3%. The rate of

12. npound aim1l
\bbfé’foé)(%lﬁ ‘P@S %“reﬁt?érfw mnﬁfﬁlreayffectﬁ ﬁ?cgz@pg fo plé%lsla@éaaref%ures
QL1u9Y9QQZAhMM1@1‘BbdhEmMﬂyCZ67| 331013651 dialalues s éstimateicby non-

\i\‘mear reRéLr%ss?on anaﬁysm &?raF it, Erithacus Software, Staines, MX, UK), using a
model for competitive inhibition and a fixed value for Km (0.15 pM). A minimum of

two replicates was performed for all measurements.

The following Table 1 lists representative compounds that were prepared according to
the above examples. The activities of the compounds tested are also depicted in Table
1. The legend for values A, B, C, D, E, and F is as follows:

- value A corresponds to an ECsy > 10uM;

- value B corresponds to an ECsy between 10uM and 1uM;

- value C corresponds to an ECsy between 0.99uM and 200nM;

- value D corresponds to an ECs between 199nM and 0.5nM.

- value E corresponds to a Ki > 1uM;

- value F corresponds to a Ki between 1uM and 100nM;

- value G corresponds to a Ki between 99.9nM and 5nM,;

- value H corresponds to a Ki between 4.9nM and 0.1nM.
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19. A conmpound having the formula: F ON-N OO0 O,
WORMI/HOKIOOE ~~ x N iNO H 20. A conpound havi ngp¢T&P2006/064822

formula: / O~ OMN IiN O HO O /NNI11 HS-<

~" 11 /-N OO 5 21. A conpound having the fornula: F

/JONN OOHK ,"'SO H /NON 10 22. A conpound

(daimsg t he fornul a:

1. A compound of the formula I:

and N-oxides, salts, and stereoisomers thereof
wherein
A is OR', NHS(=0),R?; wherein;
R' is hydrogen, C;-Csalkyl, Co-Csalkylenecarbocyclyl, Co-Caalkylenehetero-
cyclyl;
R? is C1-Cealkyl, Co-Csalkylenecarbocyclyl, Co-Csalkyleneheterocyclyl;
p is independently 1 or 2;
nis3,4,5o0r6;
----- denotes an optional double bond;
L is N or CRz;
Rz is H or forms a double bond with the asterisked carbon;
Rq is H or when L is CRz, Rq can also be C;-Cgalkyl;
Rr is quinazolinyl, optionally substituted with one two or three substituents each
independently selected from C;-Cgalkyl, C;-Csalkoxy, hydroxyl, halo, haloC;-Csalkyl,
amino, mono- or dialkylamino, mono- or dialkylaminocarbonyl, C;-Csalkylcarbonyl-
amino, Cy-Csalkylenecarbocyclyl and Cy-Cs alkyleneheterocyclyl;
R’ is hydrogen, C;-Cgalkyl, C;-CsalkoxyC;-Cealkyl or C3-Cscycloalkyl;
and wherein
each C;-Csalkyl, Cy-Csalkylenecarbocycyl or Co-Csalkyleneheterocyclyl is optionally
substituted with 1 to 3 substituents independently selected from the group consisting of
halo, oxo, nitrile, azido, nitro, C;-Cealkyl, Co-Csalkylenecarbocyclyl, Cy-Csalkylene-
heterocyclyl, NH,C(=0)-, Y-NRaRb, Y-O-Rb, Y-C(=O)Rb, Y-(C=0O)NRaRb,
Y-NRaC(=O)Rb, Y-NHS(=OpRb, Y-S(=0),Rb and Y-S(=0),NRaRb, Y-C(=O)ORD,
Y-NRaC(=0)ORb;
Y is independently a bond or C;-Csalkylene;
Ra is independently H, C;-Cesalkoxy, C;-Csalkyl or;
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conmpound having the formul&3 i0O\ MM iN ON Nom( N
NS-< 5 0 25. A pharmaceutical conposition conprising
a conpound according to any one of «clains 1-24, and a
phar maceut iRbais Iilgdegemhptlﬁlbl €1€ankyk IC;-Qs08lkagy, (y-Csalkylene-
phar maceut i 10 claim 25,
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further conpris antiviral, .
sel ected fo5Rarnd| g@berdwﬁl thg wétrqgsn yorwhichghey are attached join
i nhi bi tor s 1o psrft £RGErob RN IVrb .S, ribavirin and

interferon. 27. A conpound according to any one of

claims 1-24 for use in therapy. 15 28. A conpound

aC C K domgoiind Royrdatpeto @laiml 1aiwith the ktiblostruotee:i n t he
manufacture of a nedicanent for the prophylaxis or
treatnment of flavivirus infections, including HCV.

;‘J\[(N or

o o o) 0 or
3. A compound according to claim 1, wherein n is 4 or 5.
4. A compound according to claim 3, wherein ----- adjacent the cyclopropyl moiety

is a double bond.
5. A compound according to claim 1 wherein R’ is hydrogen or methyl.
6. A compound according to claim 1, wherein A is -OH or -NHS(=0),-cyclopropyl.

7. A compound according to claim1, wherein A is NHS(=0),-C;-Csalkylsubstituted
cyclopropyl

8. A compound according to claim 1, with the formula:
R6

R11 N
Y

~N

R9

where n, A, L, Rq and R’ are as defined in claim 1, and
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according to any one of cl®ins 1-24 to an individual
afflicted or at risk of such infection.
R® is hydrogen, C;-Csalkyl, C;-Csalkoxy, Co-Csalkylenecarbocyclyl, Co-Csalkylene-
heterocyclyl, hydroxy, bromo, chloro or fluoro;
R’ is hydrogen, C;-Csalkyl, C;-Csalkoxy,NRaRb, Co-Csalkylenecarbocyclyl,
Co-Csalkyleneheterocyclyl; wherein said R® carbocyclyl or heterocyclyl is optionally
substituted with R'’;
R' is C;-Cealkyl, Co-Csalkylenecycloalkyl, Co-Csalkyleneheterocyclyl,
Ci-Csalkoxy, C;-CealkoxyC;-Cealkyl, amino, amido, azido, mercapto, cyano,
sulfonyl, (C;-C; alkyl)sulfonyl, nitro, hydroxy, carboxy, mercapto, halo,
haloC;-Cesalkyl, haloC;-Cealkyloxy;
Ra and Rb are as defined in claim 1;
R is hydrogen or C;-Cealkoxy.

9. A compound according to claim 8, wherein R is C;-Csalkyl, chloro or fluoro,
preferably bromo or hydrogen.

10. A compound according to claim 8, wherein R'" is hydrogen or methoxy.

11. A compound according to claim 8, wherein R is phenyl or heteroaryl, either being
optionally substituted with one or two R'®; wherein
R'%is hydrogen, C;-Cgalkyl, C3-Crcycloalkyl, Cs-Csheterocyclyl, C;-Cealkoxy,
halo, amino optionally mono- or di-substituted with C;-Cealkyl, or amido
optionally mono- or di substituted with C;-Cgalkyl.

12. A compound according to claim 11, wherein R’ is phenyl, pyridyl, thiazolyl,
oxazolyl or pyrazolyl each of which is optionally substituted with R' as defined.

13. A compound according to claim 12, wherein R"is hydrogen, fluoro, difluoro,
methyl, ethyl, isopropyl, tert-butyl, C;-Csalkoxy, amino, mono- or diC;-
Csalkylamino pyrrolidinyl, piperinyl, piperazinyl, N-methylpiperazinyl,
morpholinyl,or mono- or di-C;-Csalkylamido.

14. A compound according to claim 13, wherein R'® is hydrogen, fluoro or methoxy.

15. A compound according to claim 12, wherein R’ is selected from
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16. A compound according to claim 12, wherein R’ is selected from:
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~
N

17. A compound having the formula
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18. A compound having the formula:
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19. A compound having the formula:
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20. A compound having the formula:
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21. A compound having the formula:
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A compound having the formula:
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A compound having the formula:
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A pharmaceutical composition comprising a compound according to any one of
claims 1-24, and a pharmaceutically acceptable carrier.

A pharmaceutical composition according to claim 25, further comprising an
additional HCV antiviral, selected from nucleoside analogue polymerase
inhibitors, protease inhibitors, ribavirin and interferon.

A compound according to any one of claims 1-24 for use in therapy.

A compound according to any one of claims 1-24 for use in the manufacture of a
medicament for the prophylaxis or treatment of flavivirus infections, including
HCV.

A method for treatment or prophylaxis of flavivirus infection such as HCV
comprising the administration of an effective amount of a compound according to
any one of claims 1-24 to an individual afflicted or at risk of such infection.



