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Accordingly, it has been recognised that the selective inhibition of tyrosine
kinases will be of value in the treatment of cell proliferation related disorders. Support
for this view is provided by the development of Herceptin® (Trastuzumab) and
Gleevec™ (imatinib mesylate) the first examples of target based cancer drugs.
30 Hcrceptin® (Trastuzumab) is targeted against Her2/neu, a receptor tyrosine kinase
found to be amplified up to 100-fold in about 30% of patients with invasive breast
cancer. In clinical trials Herceptin® (Trastuzumab) proved to have anti-tumour activity
against breast cancer (Review by L.K. Shawer et al, “Smart Drugs: Tyrosine kinase
inhibitors in cancer therapy”, 2002, Cancer Cell Vol.1, 117), and accordingly provided
35  the proof of principle for therapy targeted to receptor tyrosine kinases. The second
example, Gleevec™ (imatinib mesylate), is targeted against the abelson tyrosine kinase
(BcR-Abl), a constitutively active cytoplasmic tyrosine kinase present in virtually all
patients with chronic myelogenous leukaemia (CML) and 15% to 30% of adult patients
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In addition to the above, EGF receptor tyrosine kinases has been shown to be
implicated in non-malignant proliferative disorders such as psoriasis (Elder et al.,
Science, 1989, 243; 811). It is therefore expected that inhibitors of EGF type receptor
tyrosine kinases will be useful in the treatment of non-malignant diseases of excessive

30  cellular proliferation such as psoriasis, benign prostatic hypertrophy, atherosclerosis
and restenosis.
It is disclosed in International Patent Application W096/33980 and in J. Med. Chem,
2002, 45, 3865 that certain 4 anilino substituted quinazoline derivatives may be useful
as inhibitors of tyrosine kinase and in particular of the EGF type receptor tyrosine

35  kinases. Unexpectedly it was found that Quinazoline derivatives of the present
formula (I) that are different in structure, show to have tyrosine kinase inhibitory

activity.



formula (1) that are different in structure, show to have tyrosine kinase
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the N-oxide forms, the pharmaceutically acceptable addition salts and the
-stereochemically isomeric forms thereof, wherein

Z represents O, CH,, NH or S; in particular Z represents NH;

15 Y represents -Cjgalkyl-, -Cs.oalkenyl-, -Cs palkynyl-,

-C3.7alkyl-CO-NH- optionally substituted with amino, mono- or di(C;_salkyl)amino
or Cy.qalkyloxycarbonylamino-, -Cs_7alkenyl-CO-NH- optionally substituted with
amino, mono- or di(C;4alkyl)amino or C)4alkyloxycarbonylamino- ,
-Cs37alkynyl-CO-NH- optionally substituted with amino, mono- or

20 di{C;_4alkyl)amino or C; 4alkyloxycarbonylamino-,

-C\_salkyl-oxy-Cp.salkyl-, -Cy.salkyl-NR"-C_salkyl-,
-Cysalkyl-NR'*-CO-C;.salkyl-,

-C15alkyl-CO-NR °-Cy_salkyl-, -C; 6alkyl-CO-NH-, -C_¢alkyl-NH-CO-,
-Cy.3alkyl-NH-CS-Het*’-, -Cy salkyl-NH-CO-Het®-, C;.,alkyl-CO-Het*-CO-,

25 -Het*2-CH,-CO-NH-C,_salkyl-, -CO-NH-C_galkyl-, -NH-CO-Cj_galkyl-,
-CO-Cyqalkyl-, -C;.7alkyl-CO-, -C;_¢alkyl-CO-C4alkyl-,
-C12alkyl-NH-CO-CRR"-NH., -C;.,alkyl-CO-NH-CR'®R®-CO-,
-Cy2alkyl-CO-NR*-C) salkyl-CO-, -Cy.palkyl-NR*'-CH,-CO-NH-C, salkyl-, or
NR2.CO-C, salkyl-NH- ; |

or

25
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where possible two or more substituents selected from hydroxy or
Ciaalkyl-oxy-;

20 R} represents hydrogen, C,.salkyl, or C;.4alkyl substituted with one or more
substituents selected from halo, C; 4alkyloxy-, amino-, mono-or
di(C;.salkyl)amino-, C;_4alkyl-sulfonyl- or phenyl;

R* represents hydrogen, hydroxy, Ar-oxy, Ar*-C,_salkyloxy-, C).salkyloxy-,
Cs.qalkenyloxy- optionally substituted with Het'? or R* represents C;_alkyloxy

25 substituted with one or where possible two or more substituents selected from
Cj-salkyloxy-, hydroxy, halo, Het>, -NR'R?, -carbonyl- NR’R' or
Het’-carbonyl-;

R’ and R® are each independently selected from hydrogen or C;.salkyl;
R’ and R? are each independently selected from hydrogen, C;.4alkyl, I-Iets,

30 aminosulfonyl-, mono- or di (C;.4alkyl)-aminosulfonyl, hydroxy-C4alkyl-,
Ci.salkyl-oxy-Cj4alkyl-, hydroxycarbonyl-Cy.salkyl-, Cs ¢cycloalkyl,
Hetg-carbonyl—C1_4alky1—, Het"carbonyl-, polyhydroxy-C.qalkyl-,
Het!!-Cy4alkyl- or Ar*-C;alkyl-;

R’ and R" are each independently selected from hydrogen, Ci.4alkyl, Cs.cycloalkyl,

35 Het", hydroxy-C;4alkyl-, Cj.salkyloxyCy.salkyl- or polyhydroxy-C_salkyl-;

R represents hydrogen, Cy4alkyl, Het’, HetG-CMalkyli—, Cjy4alkenylcarbonyl-
optionally substituted with Het’-C;_qalkylaminocarbonyl-, C,.salkenylsulfonyl-,



optionally substituted with Het7-Cl-4al kyl am nocar bonyl -,
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oxadi azol Wherein said Het' is opti onal | y
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20 aminocarbonyl, hydroxycarbonyl, amine, imidazoyl or guamdmo

R* and R* each independently represents hydrogen or C,_4alkyl optionally
substituted with hydroxy or C;.salkyloxy;

R represents hydrogen, Cy4alkyl, Het™-C; 4alkylcarbonyl- or
R* represents mono-or di{C,_salkyl)amino-C;_salkyl-carbonyl- optionally

25 substituted with hydroxy, pyrimidinyl, dimethylamine or C;.4alkyloxy;

Het' represents a heterocycle selected from piperidinyl, morpholinyl, piperazinyl,
furanyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl, imidazolyl, isoxazolyl,
oxadiazolyl, pyridinyl or pyrrolidinyl wherein said Het' is optionally substituted
with amino, Cy4alkyl, hydroxy-Cj.4alkyl-, phenyl, phenyl-C;_salkyl-,

30 C;.42alkyl-oxy-Cy.4alkyl- mono- or di(C;4alkyl)amino- or amino-carbonyl-;

Het? represents a heterocycle selected from morphblinyl, piperazinyl, piperidinyl,
pyrrolidinyl, thiomorpholinyl or dithianyl wherein said Het’ is optionally
substituted with one or where possible two or more substituents selected from
hydroxy, halo, amino, Cy.4alkyl-, hydroxy-C;.4alkyl-, C4alkyl-oxy-Cj.salkyl-,

35 hydroxy-C; salkyl-oxy-Cj.4alkyl-, mono- or di(C;.4alkyl)amino-, mono- or
di(Cj_4alkyl)amino-C;_4alkyl-, aminoC;_.qalkyl-, mono- or
di(C,_qalkyl)amino-sulfonyi-, aminosulfonyl-;



35 hydroxy-C . 4al kyl - oxy-Cl -4al kyl -, nono- or di(Cl-4al kyl)am no-, nono- or
di (d _4al kyl )am no-Cd _4al kyl -, am noCl- 4al kyl -, nono- or
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PCT/ EP2002Y08%8995763 6 Het 3, Het4 and Hete each i ndependePETEPISHPSEUNt a
het erocycl e sel ected from norpholinyl, piperazinyl, piperidinyl, furanyl,

pyrazol yl, dioxolanyl, thiazolyl, oxazolyl, imdazolyl, isoxazolyl,
oxadi azolyl, pyridinyl or pyrrolidinyl wherein said Het3, Het4 or Hets is
optionally substituted with one or Sre possible two or 5 nore substituents
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ami nosul f onyl - no-_.or di - 4a|. ami nosu yl.. or am no-Cl. 4al kyl -;
Het 5 represéqrplégoﬂ’é'?’é)m%w ,@gq:rbchlg}éd)fqua Wﬁ‘ﬁﬁr glpﬁg,lpnﬂrthqug i di nyl
opltionaljI I%/ oR k¥l m:iﬁmbllym ;tshx%g@éwxawfal ch‘lj El gﬁs@ihgdallc@ptyngli&hy{mh?eﬁﬂbstituents
sel ecte rom -Aa Y - cl pa hydroxy- Cl. 4al. -,

d - 4al ky! oxyiﬂd_}iegﬁ’%ﬁt %ﬁe\(p‘r%|°yﬂ9ﬂfﬁ%>§98%‘jt“_t f”k‘?‘l"-“? OFéP%reaPﬁaS' {Wodkhch

I ndegendent nyore eybiséisients saletted éroachyalrexys edmgiab g, fyalend- or phol i nyl

I i di ' iyl I i nyl ti | t.it dwth
Mhere  poss et RGRAC kel BhBFT GRSt SR BRE iRy | "¢ O
C3. 6¢cycl oal byhmittbChyadkybxy- C1. 4al kyl -, C1. 1al kyl oxyd _4al kyl or
| yhyd - - D n.| d ly.. t
Pet or ooy L ree@f L pererk 0B AR d oM bR O BBRABRY SbbGR o Der azi ny
pyrazol yl , dulbstititechpith onépawberglpossotda re@bd pt mored substitperty sgledtedbframol yi ,
Y L] o (e : : Hot :
opt 1 Sharty. Sl Gty Rhugl Gk el Rl gl o™ o 50" 1 °
am no- Cl4al p9lyhydidayCinaglpylesent s a heterocycle selected fromindolyl or < | |
Het 12 : [ | i nyl,
ot per i d bt an0 e et tepfixendy SALGENGIheter AP I mpbRIAE Y1 ot 10
i s opti onal Pyrrokdipxk pipgragtnyhpt pipeidinyropfipeally qybgtstu%dew%me@r where

subst i t uent $o5&eh1e 6k 8r mbRMBuBSitINAE Bi¥bted ROR C AAKYD C; hchaliby) - .
hydnxy- C1. 4al

kyl -, O 4al kyl - oxy-d - aal kyl -,

hydrBxy- C %ﬁipléwicbﬁtkﬂ&ééﬂﬂﬁl}qyi(‘{xysw?gﬁylﬂ P%ypﬁiﬁ)&&ﬁyqlbiﬂm no- or nono- or di
(O _4al kpley ani #et €L adpiniaendertistrdgrescap h a8 icydlc RabaeOf YAl farmsl,ect ed from
P e bl o 1 waiogridfsh Sherthditol dRa e el vigkgd, Slanftgatomt e ©
csl. 6ﬁygl oal kmid,azdﬂyE ﬂslcmxmr;m, ébaididzy]yl,,pyﬁﬂinﬂrh?]ﬂ(wrmﬁﬂﬁyl %bﬂeljﬂ said gef
pol yhydr oxy- 4@ . t14.represant eteroc e ecte rom
ot ot | nyt Bt PR B SR, B ARV € Sk 6

20 amino-Cj4alkyl-;

12
Ty
Het'! represents a heterocycle selected from indolyl or  © Z

b

Het'? represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl,
pyrrolidinyl, thiomorpholinyl or dithianyl wherein said Het'? is optionally
substituted with one or where possible two or more substituents selected from

25 hydroxy, halo, amino, C;.4alkyl-, hydroxy-C,.salkyl-, C;.alkyl-oxy-Cj4alkyl-,
hydroxy-C;.salkyl-oxy-C;4alkyl-, mono- or di(C;.salkyl)amino- or mono- or
di{C;-salkyl)amino-C,.4alkyl-;

Het"® represent a heterocycle selected from pyrrolidinyl or piperidinyl optionally
substituted with one or where possible two or more substituents selected from

30 Ci.qalkyl, Csecycloalkyl, hydroxy-C;.4allkyl-, Cy.4alkyloxyCi.4alkyl or
polyhydroxy-Cj.salkyl-;

Het' represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or
piperidinyl optionally substituted with one or where possible two or more
substituents selected from Cj4alkyl, Cs.¢cycloalkyl, hydroxy-Cj.sallkyl-,

35 Ci.salkyloxyC,.salkyl or polyhydrexy-C;.salkyl-;



pi peridinyl optionally substituted with one or where possible two or nore
substituents selected from Cl -4al kyl, C3.6cycl oal kyl,. hydroxy-d _4all kyl-, 35

Cl. 4al kyl omyoCloodsdskesl or pol yhydroxy- Cl. 4al kyl -; WO 2004pdDE¥FH04/005621

PCTI EP2004/ 005621 -7 Het 15 represent a heterocycle selected from

mor phol i nyl, pyrrolidinyl, piperazinyl or piperidinyl optionally substituted
with one or where possible two or nore substituents selected fromd. aal kyl,
C3_6cycl oal kyI hydroxy- Cl. 4al kyl -, -T1-4al kyI oxyCl. 4al kyl or

| yhyd - 5 t t f
For phol | rOEC TSR R lge S A £ o AR
wher ei n sai dpllpemhnpbgmioeali)ssubsﬁtuuadwlﬂh)onesnmenetpa‘salﬂemo or oloee or nore

bstit t . het |
el sct ed fr o BUEERE ettt RaH G APoBBYE SRS G [t ea b one or
wher e possi bCe42t1W30WC1amlﬂ(elcswbb’meeers4@19Ylect ed from 10 Cl. 4al kyl,

T aa) iy SR epreif el eseft Tt oﬁf'lﬁﬂlgﬁ%’}@’fﬁmeseﬁy byl Yyt oxy- C
sel ected frohd.2rdippAheralang orpmﬂnd@w w saqslm@err@czfplws Obt#m?@llberl di nyl

optionall'y Séiﬁﬁttlthﬁédtvﬁ% Wneté} m&@ﬁlﬂéﬁm\éﬁ‘t@%‘ﬂed@%ﬁbﬂ'(ﬁiﬁgl %d rmr e substituents
selectedfr%m - 4al tg(ic oal f/ r oX yl -

Cy4al kyl o}§Cl repeeseaia f@terwplyﬁy@ ﬁommym@ilﬂw or plpqé*{dzm OPE?lPiIYand Het 22 each
' ndependent | YubsBRAGESIIA ofe HBHREOFOLEIbR t%ld??ﬁ&éi sJUsﬁiﬁbnt@XélE&Ed goay |

2- pyrrol I di ngnyl . piLperazinyl or eri | option substituted with one
or white posgjﬂﬁl]éythbﬁcd?loﬁlﬁYle %B@FEI@MS% é’(r? 1f4? # ¥ydroxy, 20
Cl. 4al kyl hydj Cfadlkpil;- or pol yhydroxy a . aal kyl -; Het23 represent a

het f I

pi per ?S?ﬁbﬁtlie q"‘%ﬂal spgh SpEE b Dapeinh EBrErsrtraedh8E of o o or more
substi t uent snmeﬂ»t&ﬂnhgljpjmmlm:m pipdrkaihyl oEPipetstimlybeptionhlly subdtimted-vath 4al kyl -,
a _4al kyl oxygne ér%‘lv’ﬁ%k 98&%@9 vyo é(r%é) élﬁb%lfﬂ%ﬁ{slsgle(étf%? S?/r%gfgls{alléﬁfz Ara, Ard and

Ar5 each i ndepende r esent ted with cyano,
Cl1. 4alkyl sul fhmyploall@l 4al kyl sul fonyl am no-, ami nosul f onyl anuno-,

hydroxy a Pg :%#89?(15&?(31 4)@2939/ olyh ?‘?e lym(w or Cl.4al kyl. 30

used |n J(}¥ t1ons a ererna halo is generlcto
fI uor o, cHPbr Hetha ebnqach@m@pende@ly aragsit adwtereryslerselenigh fom et hyl ; -

ﬁlSal kyl def pﬁ@alcﬁgylawgﬁoﬁdiﬁo@l W&%ﬁ B@ffnaeﬁahw@%ﬂalnmmﬁa{eaon radi cal s
aving froml to on atons such or ex thyl, ethyl, propyl
and the i kew1th one or where possible two or more substltuents se e@Bad fromnﬁydroxy,
20 C).4alkyl, hydroxy-C,4alkyl- or polyhydroxy-C;.4alkyl-;
Het® represent a heterocycle selected from morpholinyl, pymrolidinyl, piperazinyl or
piperidinyl optionally substituted with one or where possible two or more
substituents selected from C;4alkyl, Cs gcycloalkyl, hydroxy-C; salkyl-,
Ci.salkyloxyCj 4alkyl or polyhydroxy-Cj 4alkyl-;
25 Ar', Ar%, Ar’, Ar* and AP each independently represent phenyl optionally substituted
with cyano, Cj4alkylsulfonyl-, C,salkylsulfonylamino-, aminosulfonylamino-,

hydroxy-Cj4alkyl, aminosulfonyl-, hydroxy-, Cy.salkyloxy- or Cy4alkyl.

30 As used in the foregoing definitions and hereinafter,

- halo is generic to fluoro, chloro, bromo and iodo;
- C, ,alkyl defines methy] or ethyl;

- C,_jalkyl defines straight and branched chain saturated hydrocarbon radicals having

from 1 to 3 carbon atoms such as, for example, methyl, ethyl, propyl and the like;
35 - C, ,alkyl defines straight and branched chain saturated hydrocarbon radicals having

from 1 to 4 carbon atoms such as, for example, methyl, ethyl, propyl, butyl, 1-
methylethyl, 2-methylpropyl, 2,2-dimethylethyl and the like;



35 - d-4al kyl. defines straight and branched chain saturated hydrocarbon
radi cal s having from 11l to 4 carbon atons such as, for exanple, nethyl,

et hyl , 1- nethylethyl, 2- nethylpropyl 2,2-di neth Iethyl and
the |ike: %5%@%}1%5765 PCT/ EP2004/ 005621 -8 - C, -. al kDFTEEROMAW6ZL | 5 ght

and branched chain saturated hydrocarbon radicals haV| ng froml to 5 carbon
atons such as, for exanple, nethyl, ethyl, propyl, butyl, pentyl, 1-

met hyl butyl, 2, 2-di met hyl propyl, 2, 2- éjl met hyl et hyI and the like; - Cil-6alkyl
is meant to |ncI ude Cl1_bal kyl and th gher honol ogues thereof having 6 5

car bon at 6nsalkylckfings stiaight @R@hﬁ?ﬂ@e{d@b@m Samr&getﬂhyﬁb‘gwbq;\mshcals@aymg hyl pent I
dth | k t t hi oh
ool ogudont Fis eFbet Bpi e e TralBl SRR Aoyl fdIe 1 0Pt

1, 2, 3- di methyjbusyl $2;difethyigropyl] b,@rmmhthmyﬂ hed thellide; - C3. 9al kyl defines

strai ght andalRyIapRRES tenﬁdmué@ltsur@taﬂimxﬂ%n&aﬁaﬁaog@ééltwo? Hagitig® 10 from 3
to 9 carbofi®atons such as propyl entyl, hexyl, heptyl, octyl, nonyl

and § hecanbke atomsGachtad, Kerexampbef hiexgk 1% dlmegt)ﬂblaﬂdZﬂnﬁhwmdyldndltlm hydr ocar bon
radi cal s EQnt ai ni ng one doubl e bond and having from2 to 4 carbon atons such
as, for e ngle vi nyl pro enﬁqy but enyl , 2- buten%/(err and the like; 15 -
3’ 9al ken@n gxli lﬁ@§m§tt? a}%lrﬂe ) lmwg@ﬁhmmﬂyw%‘é pirhaviagilcal s

ok "
cont ai i Qpregétong(guaggs B ARt g,@ghﬂgﬁ&l&ﬁ;@ L. n%%@f]{j@-@ﬂ auapguch as. for
3- et hyl = bl lélrﬁ%ﬂnewﬁﬂ@béﬁ b@n@hqdh‘éalms,améate hmowbm‘,hcah élﬁYlﬁés strai ght

and b anglagrh e @Edbhly AbREILAPES ﬁr@ﬂylcﬁltﬂ E&ﬁ&ﬁh@iﬁ%e@ﬂ@ ocefl, fdryPhfg bond and
havi ng from2 to 6 carbon atons such a 2-propynyl, 3- butynyl,

2- but ynyfhe kepent ynyl , 3- pentynyl, 3- rret hyI 2- butynyl 3-hexynyl and the
like; - CB,GaN&l adflsh strgighearrirenched Ey6h ﬁnn@wbon t‘a‘dﬁﬂal@%hbéinmgwn‘d opentyl and

oy O e badd e A i TooRoal gt et oo, v acar bon
2 rret hyl prcxppyjrlp&-jbut&npll Bhﬁtedyl kied the like;. 6al kyI oxy is neant to include
buryoy: CHEenL g pEREh AR RIHE ool P Boap Sk cotahigond” OPY! 0
pol yhydr dm;bl@ﬂ:dxai dogll halvmc,gfemm Bito Steartwn@lorasuchlas,dor eieimpled-phepeeylnBef or e,
2 i‘é'rrgﬁet \S‘E&eqlt Jﬁ"i)ﬁ%%glg %%Fﬁn?ﬂ%—Sdemeﬁylr,rg-rxﬁctmﬁgi-géénﬁy?—%EkénkﬁaEﬁfthe such as for
like; :
- Cy.galkynyl defines straight and branched chain hydrocarbon radicals containing one
20  triple bond and having from 2 to 6 carbon atoms such as, for example, 2-propynyl, 3-
butynyl, 2-butynyl, 2-pentynyl, 3-pentynyl, 3-methyl-2-butynyl, 3-hexynyl and the
like;
- Cs¢cycloalkyl is generic to cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl;
- Cj4alkyloxy defines straight or branched saturated hydrocarbon radicals such as
25  methoxy, ethoxy, propyloxy, butyloxy, 1-methylethyloxy, 2-methylpropyloxy and the
like;
- Ci-salkyloxy is meant to include C;_4alkyloxy and the higher homologues such as
methoxy, ethoxy, propyloxy, butyloxy, 1-methylethyloxy, 2-methylpropyloxy and the
like;
30 - polyhydroxy-Cj4alkyl is generic to a Cy.4alkyl as defined hereinbefore, having two,
three or were possible more hydroxy substituents, such as for example

trifluoromethyl.

As used in the foregoing definitions and hereinafter, the term formyl refers to a

35  radical of formula ~CH(=0). When X' represent the divalent radical ~O-N=CH-, said
radical is attached with the carbon atom to the R?, R* bearing cyclic moiety of the
compounds of formula ¢I) and when X? represents the divalent radical ~O-N=CH-,



As used in the foregoing definitions and hereinafter, the termfornyl refers
to a 35 radical of formula -CH(=O . Wen X1 represent the dival ent radi cal
-O N=CH, W@ fMossiodshiscal is attached with the carbon atom, gﬂwh
beari ng cycl ic noiety of the conpounds of fornmula (1) an represents
t he dival ent radical -O N=CH, WO 2004/ 105765 PCT/ EP2004/ 005621 -9 said
radical is attached with the carbon atomto the RL, R2 bearing phenyl noiety
of the conpounds of fornmula (1). They. heterocycl es as nentioned in the above
definitions,and hereinafter, are neant tPn nel u,demﬁl | possi bI e isoneric

forms t hepibrdicalds attached etk tWaFllﬂMm‘HIt%@e cRuBeé@“E BRIEYIOL triazol yl

i ncl udes the 2orfk @uﬂdgz,pfoyllnuﬁr(g ,3,4-triazolyl; oxadiazolyl includes
1, 2, 3- oxadlazoF 1,2, 4- oxadlazolyl 1, 2, 5- oxadiazolyl and

1,3, 4- oxadlazolyl thladlazolyl |ncludes 1,2, 3- thladlazolyl
1, 2, 4- t hi adilhe bpfwocyq!eszasan@mioa@ﬁ nAbe wovaﬁaﬁmmoes anckhereipatier arg meapl r any |

I 2H Eur.t t h ti d
" the anu Rt RB o AR nerphrotjhyilss eYBB BN T i nder of
the nol ec rfblf}f tria@61 ?Hh@luﬁés)l ihftﬁh'ﬂil‘yl%ﬂ?{ lBlﬂmﬁﬁyp%ﬂa&ézol?ﬁh@th@t om as
appropria or exanple, when t het er ocycl e is imdazolyl, it my

be a 1-ink aézcmawazolzl ilﬂlfldamdlaiblyl 3,2, hoxmhzz@lysl land Jl,-3|,4°m7cmizaﬂ0w1 and
5-im dazo

5-t hi azol {W/adia‘ml\gﬂ l[udf:ssi ié é(%)%lﬁ”l,z, hrf%é B’e’zl ﬁg tﬁza&a%g]%? hl azol yl and

1,2,4- ”'ﬂZQLthﬁdﬁéhl fhyit iné 184 2FRpYdanyll and 48-prhn zol - 1-yl and
1,3,4-triazol -2-yl Qnggrr? |yt1 i's benzg%(m%zag |yl mltrt yf]lny be 2- benzothi azol yl,

4- bengpt haaR) the hdeBSIQR na0b¥d in %%@ZQHmMsﬂnd%@ﬁmaﬁepﬁﬁﬁ%ﬁh' azol yl .

20 The pharnmceutical [y acceptable addition salts as mentioned herei nabove
are meant atagheddg she remindgrof; the mglctieiof Sprmylay ﬁhwjdlﬁyt‘%‘)glcéfbé’éloé addi ti on

sal t for nketsbateh 4shg ro@ﬁﬁt@oﬂﬂﬂsfoeﬁxirﬂﬂwlﬂm(tﬂé heaérecﬁnée ild4zeIyMit The |atter
can convenl e tI be Oglgf“ ned zé I eatalzé)%gr% t?:l (ﬁ WthoZﬂCh appropriate
acid. App™8h Compdaolyl Figpida seidazalylapd HmQE% such as

hydr ohal iwhm:iit d;Sthlanlgl 1thyajzrlﬁbc21ttﬂﬁzlotylo¢thhatdryd)bmd)fntmaﬂﬂylamhdn itdsl furic; nitric;
phosphor i e i.ds nlc C f L exanpl e,

acetlg, pt%gngglolt'}n hti‘; r’2 g(iaczeog 1(,yl’ %gﬁ g Uf)2 ana’;( |¥, ?’ma oni ¢, succinic
(i.e. buttspeoldi-piandddd, @)uaznhﬂefi,o&hehumlbemothmd)d, it marytturz c, citric,

met ha”es%JnQ{iﬁa ?1IyFt4%H§ H aEcSig ﬁzbeﬁfcﬁlﬁgﬂﬁzlukfbgﬁo‘flg ibngloz* ‘de”esu' foni c,

cyclamc am no icy hDi Cc an I'’ke acids. 30 The
phar maceu? b@@oﬂ'yal@béept able addition salts as nentioned herei nabove are meant
to conprise the therapeutically active non-toxic base addition salt forns

whi ch the_ conpounds of formul ac{ ) are able to form Exanples of such base
addi t3%n Ehg phaggageptically acceptable addition salts as mentioned hereinabove are meant to

comprise the therapeutically active non-toxic acid addition salt forms which the
-compounds of formula (I) are able to form. The latter can conveniently be obtained by
treating the base form with such appropriate acid. Appropriate acids comprise, for
example, inorganic acids such as hydrohalic acids, e.g. hydrochloric or hydrobromic

25 acid; sulfuric; nitric; phosphoric and the like acids; or organic acids such as, for
example, acetic, propanoic, hydroxyacetic, lactic, pyruvic, oxalic, malonic, succinic
(1.e. butane-dioic acid), maleic, fumaric, malic, tartaric, citric, methanesulfonic,
ethanesulfonic, benzenesulfonic, p-toluenesulfonic, cyclamic, salicylic,
p-aminosalicylic, pamoic and the like acids.

30
The pharmaceutically acceptable addition salts as mentioned hereinabove are meant to
comprise the therapeutically active non-toxic base addition salt forms which the
compounds of formula (I) are able to form. Examples of such base addition salt forms
are, for example, the sodium, potassium, calcium salts, and also the salts with

35  pharmaceutically acceptable amines such as, for example, ammonia, alkylamines,
benzathine, N-methyl-D-glucamine, hydrabamine, amino acids, e.g. arginine, lysine.



are, for exanple, the sodium potassium calciumsalts, and also the salts
with 35 pharnaceutically acceptabl e am nes such as, for exanple, anmonia,

al kyl am n ) hi ne, N-met hyl - D-gl ucam ne, hydrabam ne, am no_aci ds,

e.g. argi ﬁ?ﬂe’f’p‘?%fﬁ%e. VD 2004/ 105765 PCT/ EP20041005621 PCTHPRMIIL| v 54 d
salt forns can be converted by treatnent with an appropriate base or acid
into the free acid or base form 5 The termaddition salt as used herei nabove
al so conprises the solvates which thg, conpounds of fornmula (I) as well as
the salts thereof, are able to form "Such solvates are for exanple hydrates,
al cohol ates and the like. The term stereochemcally isoneric forns as used

her ei nbe i ol if I i S

cont or et Ber o SAsal AR A7 bE et Bl s WA EPARMRAOBS, i ess
ot her wi s@cidantd thefme eridionbasedomml, t he cheni cal designation of conpounds
denotes the m xture of all possible stereochem cally and confornmationally
isoneric fornms, said mxtures containing all diastereoners, enantioners

and/ of cdhedemeaddigon salies beesd hereipitnygladno compuisesthe solwates whishdacherri cal Iy 15
I someri ¢ fop n&foftfgﬁmﬂﬁ’ gﬁ’%@ﬁ aQEhe‘:jsgfii'mePcoﬁla}e i %ﬁnpk‘%& fQuapeor in
e ed to be enbr

adm xture wth each ot are i1 nten } aced wthin the scope of the
present iayEiexanple hydraes otlcahwdatesandghalibe-of fornula (1) may al so exist in
their tautoneric forms. Such forns although not explicitly indicated in the
above formula are intended to be 20 included within the scope of the present
i nvent i ofhe 1| Nersechemigally psomprictfipams angsed hawinbefare defines the posgible neant to

conpip se diffi@es iscRRoVeEH RfcohRimtishal FarmAReHien the @BRpBEindEf Esrdulfi t rogen
atons are oxi di zed tg} f??e so-called N-oxide. 25 A LI rst group of conpounds
accor di n§l Py RAssss-e Vaices othertits BRntansdiosglicsted; Hss em@é#%ﬁt&?ae%f formul a

(1) wher ef corapéunds demdtes thE niikard ot AI0psEiBle estddhemically aa@p! y; Z represents 0,

NH or S; Y represents -C3.9al kyl -, -.C3 9al kenyl -,.. -C _ sal kyl -oxy-Cr_5alkyl-,

30 C1  SERUGTERRODERY fspriEke ks, sal G iisBFR ol R na R e B ey

- Cl1. 5al kyhanfiondRl ndfir. coafokiynbes,of td basad kpleeilar Stbdcture. CAH Geirdogherhidally- |,

-CO- N 1- - 6al - | . - ‘alkyl -, -CL-7al kyl - CO-,

- Cl. bal k%@%ﬁ‘%%?ﬁ%&%‘%‘%ﬁgg*%P Hl@%l?m%¥%&0r IQ%aﬁ)gplleésent s a direct

bond, 0, with-e@th dtiiek gre-ipte@ed to BOemBrac2d Midihiin the INGpe of Blfe prviiebll in@eR@dky| -, - CH2-

-0-N=CH or -Cr-2alkyl-; X2 represents a direct bond, 0, -OC.2alkyl-, CO

00 O - 2300 the DSt D B30 s iR i il s 1281 K1 -
Such forms although not explicitly indicated in the above formula are intended to be

20  included within the scope of the present invention.

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

25

A first group of compounds according to the present invention consists of those
compounds of formula (I) wherein one or more of the following restrictions apply;
Z represents O, NH or S;

Y represents -Cs.galkyl-, -Cs9alkenyl-, -Cy_salkyl-oxy-C;_salkyl-,

30 -Cp.salkyl-NR®-C;_salkyl-, -Cy_salkyl-NR'*-CO-C_salkyl-,
-Cysalkyl-CO-NR"-C salkyl-, -C .salkyl-CO-NH-, -Cy_salkyl-NH-CO-,
-CO-NH-C; galkyl-, -NH-CO-Cy_galkyl-, -CO-Cy.qalkyl-, -C;i7alkyl-CO-,
-C1.6alkyl-CO-Cy.galkyl-, -Cyzalkyl-NH-CO-CHR '-NH-;

x! represents a direct bond, O, -O-Cy.alkyl-, CO, -CO- C,.zalkyl-, NR'

35 . -NR'-Cjalkyl-, -CH,-, -O-N=CH- or -C,.salkyl-;

‘ X? represents a direct bond, O, -O-Cj;alkyl-, CO, -CO- C;.alkyl-, NR'?,
-NR'-€ jalkyt-, -CHy-, -O-N=CH- or -Ci.zalkyl-;



WO 2004/ 105765 PCT/ EP20041005621 -11 R represents hydrogen, Cyan-cr),r .hal'g;
hydr oxy, fornyl, C _5al koxy-, Cl-akyl - Cl . 6al koxy-- substituted with hal o,

Cl- al kyl BShdslte with one or where possi ble two or ents
sel ect ed ro?rq Ly%@gxy or halo; 5 R2 represents hydrogen, @ang‘%dﬁ%#

hydr oxy, hydroxycarbonyl -, Het 16-carbonyl - Cl _4al kyl oxycar bonyl -

Cl4al kyl car bonyl -, am nocar bonyl -, nono- or di (d 4al kyl ) am nocar bonyl -, Het'
formyl, Cl4al kyl-, CZ. 6al kynyl C31fpcycl oal kyI , C3-6c¢cycl oal kyl oxy-,

Cl _6al kox , Ar5, Arl-oxy-, hydr oxybor ane 6al koxy- substituted with
hal o, IeEIEPreIElW hyglenpen Ctyameénaf;m hydrexe W%F@lkﬁ&spbbaékx Wo or nore

subst i tuent@ §ﬁk@,§g_§gbsuﬁ{tmhﬁhgo hydroxy or NRS5R6, Cl4al kyl carbonyl - wherein
sai d CI-4aII% i S ogtlona I% substituted with one or _where pogssiple tw or

more subst i (uedkyl substiteted WithoaaPhYAEE PpsBhle tva onmpresubgityents setected  apr esent s
hydrogen, C - 43dfyhydr8xy &J}mﬁl kyl substituted with one or nore substituents

sel ected from hal o Cl -4a| Kk X n nono- or (lg:I 4al yI ) am no-
O _4ab ky R SEPFEHA ydmegwa@’??l Kuhrfﬁanéiwﬂ%yw'aﬂ%e GIPERYS> Ar a- oxy,

Ar 4- Cl - 4al Kya Qukylox @ ardanlyky Cpia¥kylc agbrR; ékajnbeﬁyd)@x.ymoﬂaidronal I y substi t ut ed
W th Hetlsz(&mﬁ]%eﬁresents C 4 kgtlgox g td’@ﬁﬂ vvlllth one or where

possi bl e t arinfcarbanylsy Yt kyl oxy-, hydroxy,

hal 0, Het 2- ,Cybi1&8kyl-, carﬁmmﬂkyld‘:ml?malkbxy l—let%A@‘admomhydmf%m R6 are each
i ndependent | égl ectegsﬂ%ﬁﬂ gr ogen or Cl.4alkyl; 25 R7 and R8 are each

i ndependent I8 &POE BT ﬁg M8yen, O 4alkyl, Hets, aminosul fonyl-, nono-
or di(Cl - 48 lkykyt saabstivasd Withropk or ellegoysikle twa bklylbfe, substituents selected

Cl _4al kyl - oxy- Vi Vi ear bonyl - Cl _4al kyl -, C3. 6cycl oal kyl,
Het 9- car bonyl - Oi‘éfa“ll‘gg ﬂyd“ﬂg ?éﬁiﬁgr’bonyl . pol yhydroxy-d _4al kyl -

Het"-Cl _4al @halk@lucark\oeylozvhqbkl;slmd Ceelkpbisaptorlly sabmtveacblwﬂhnmépendent |y

sel ected from orhydroxy-C _4al kyl -
Cl _4al kyl oxyd - f@ﬁ_&bgﬁuo"oﬁhﬁ%?%b%tu%Xﬁélﬁﬁecrﬁbmﬁnﬁﬁh present s hydrogen,

C _4al kyl, Het §14Pleb’160101a4al kyl -, C2-4al kenyl carbonyl - optionally substituted
wi t h {ket i’lj réﬁ:lnks\’ﬂylﬁfﬂgaﬁ’@hlﬁ[k@y ot C,. Qkﬁ%hﬂfs%ﬂ%é@wltlf] e br more

G _4al kyl oxyCl4al k éﬂ Sé)tl onal l'y substituted with one or where 35
possi bl e “t wdUBtit Sese?tﬁlﬁgtﬁi% P s@lké’&héfdaﬁ%lﬁ%q%en hydr oxy, ami no or

di(C,;.4alkyl)amino-,
C-salkyl-sulfonyl- or phenyl;

R* represents hydrogen, hydroxy, Ar’-oxy, Ar*-Cysalkyloxy-, Cjaalkyloxy-,

20 Ca.4alkenyloxy- optionally substituted with Het> or R* represents Cj.4alkyloxy
substituted with one or where possible two or more substituents selected from
Ci.4alkyloxy-, hydroxy, halo, Het?-, -NR7R8, -carbonyl- NR°R!'® or
Het’ -carbonyl-;

R® and RS are each independently selected from hydrogen or Cj.salkyl;

25 R7 and R® are each independently selected ;f'rom hydrogen, Cj.4alkyl, Heta,
aminosulfonyl-, mono- or di (C; salkyl)-aminosulfonyl, hydroxy-Ci.salkyl-,
Ci.salkyl-oxy-Cj4alkyl-, hydroxycarbonyl-Cyalkyl-, Csscycloalkyl,
Hetg-carbonyl—CMalkyl-, Hetw-carbonyl—, polyhydroxy-Cj.4alkyl-,
Het'!-C}4alkyl- or Ar>-Cjalkyl-;

30 R’ and R!® are each independently selected from hydrogen, C;.4alkyl, Cs.scycloalkyl,
Het*, hydroxy-C,.salkyl-, C;.4alkyloxyC,.4alkyl- or polyhydroxy-C;_salkyl-;

R represents hydrogen, Cj.alkyl, Het’ , Het6-C1;4alkyl-, Cz.qalkenylcarbonyl-
optionally substituted with Het7-C1_4alkylamjnocarbonyl-, Cs.4alkenylsulfonyl-,
C,.salkyloxyC;.4alkyl- or phenyl optionally substituted with one or where

35 possible two or more substituents selected from hydrogen, hydroxy, amino or

Ci.salkyloxy-;



Cl. 4al kyl oxy-; WD 20041105765 PCTI EP20041005621 -12 R12 represents hydrogen,
C, - Oal kyl, C, 4al kyI oxy-carbonyl -, Hetl7, Hetls-C, 4al kyl -

C2. 4al ken optionally substituted with
Het 19- C, . X“‘fﬁ"w am nocar bonyl -, C2 4al kenyl sul fonyl -, CTAl KAV 1al kyi -

or R12 represents phenyl optionally substituted with one or where possible
two or nore substituents selected from5 hydrogen, hydroxy, am no or
Cl. 4al kyl oxy-; R13 represents hydrogen, C Aalkyl, Het 13 Het 14- C, . 4al kyl - or

phenyl gl] jonally substituted with one or whererﬁ)olg& two or nore
substitu t@P@é@l’é%hlé@%qﬂoﬁ?n4Mr@gélkyl-h§'ﬂ?%fb9nyla a0, et C@l-@é}f}ﬂyl oxy-; Rl4

and R15 arecg gﬂ%@ﬁg}i 1bb{a1%%uﬁé‘th%dmmfﬂé1%0 ﬁ@a!rﬂfdﬂ yl-, 10

Het 15- C, - 4a| | oxy re resents drogen or

C, . 4al kyl oﬁ—hﬂ@h@)ﬂl%}ﬂf@ﬂﬂ&t 1atkyloxyf lﬁalrémﬁ rW@@nsﬂphenmﬁw W fide, )

hydr oxy, th'sﬁ’&stltlhé’cﬁﬁvﬁ}i)bﬁg'8f‘¥/here§iﬂs‘ﬁﬂ§?\Kr@@ﬁﬂﬁbre JUBEKtRH € QW from am ne,
i m dazoyl or guanidino; He represents a heterocycle selected from

pi peridinyl b Bﬁh(’é‘D’F’WD” apyipp OF SraHkNloXy-15 furanyl, pyrazolyl, dioxol anyl,
thi azol yR" &ﬁ@é@ityhydrbgend@agilwl Hetﬁomébbmlk 106@§tieﬁ§ﬂ$ﬁdonalﬂ&’“ di nyl or

pyrrolidinyl erechw sai d }1 |s otlonal ysub ituted wth am no,

C 4al kyl , hyehstiufedyith ong o1 wherg pa e Fiitle tymangppresubstipenss selected from

C, _4al kyI (0) dr@&eﬁlalbhwxy, mﬂgorghgk}q& “dal kyI ) am no- or am no-carbonyl -

Het 2 rep e.se sa_heterocycl e ct ed fr | pi perazinyl,

pi peri di lgloaﬁﬁ?ﬁhirmeﬁ e“‘f Pi OgB‘gq’g P‘]%‘Ianyl wherein said Het2
I's opi onal E{et‘sﬂgnslkyl-ure:markytldskmgalﬁyl Wnere possible two or nore

substitu

hydr oxy- mg%w%%n?schy rog@lo&nﬁlg%jg{/}o 1bglagﬁ/kwpst6}uteﬁ%lthc‘lneﬁ)aﬂ kr}élolyl

hydr oxy- C, - Gaithgldulfice; higdrod | thipl, -hydromgphengl, athiifdcartmalk {1l Jarycaobonylrono- or

di (CL. 4al kyl nod . 4al kyl -, nono- or 25

di (C, . 4al kyflgng{% no- su@%%ﬁlaﬂid@%} nosul fonyl -; Het3, Het4 and Hets each

i ndependHiat’ Iryprﬂ@ptsefslmnroaydﬂs&e&cm!yfmm pipetidiniyh dndrpbmhnylrmlmmumyiy I

i pefazi nyl g a |azol I
gxgzgﬁa y rgﬂgﬁﬁ%?i&?ﬁéglogg% rlyhlagx di a%(&/ Igfd%gl {%}‘ tl)h rrol>/| di nyl
wher ei n saplilaqlﬁoi?yl Patdinyg jor Pm%lldlgyloﬁtemﬁaﬂﬂﬂﬁ%wbwil@nﬁﬂlédubﬁttlﬁeéne or where

possi bl et weyi@famiA) O %?%k?@ﬂﬁlﬁygerghﬁgglﬁ?hé{yp@1 huggioxy-, ami no-,

(c:I:: ??:llk& kygaﬁk%g&%ﬁ%ﬁ yl- rpenog pF %CC@ ligd Jagyno- Ofﬁgt‘?)o F@BP'@Qent a heterocycle
sel ect edHef@epresehtsal madémelﬁeldatd@&fdxﬂ h{byﬂmdmyl ? elzynyl Spip&idiiyl ed with one or
wher % oSSl b{fr?olgcy\o yl, thlcr»rlgcgr%hghny? E)} élﬂ]elzrt]r}y? w %re?n E‘.al I—{et 1S optionally
substituted with one or where possible two or more substituents selected from
hydroxy, halo, amino, C;_4alkyl-, hydroxy-C; 4alkyl-, C;salkyl-oxy-C;.4alkyl-,
hydroxy-Cj.4alkyl-oxy-C;.4alkyl-, mono- or di(C;4alkyl)amino-, mono- or
di(C;salkyl)amino-C, 4alkyl-, aminoC, 4alkyl-, mono- or
25 di(C,;.4alkyl)amino-sulfonyl-, aminosulfonyl-;
Het’, Het* and Het® each independently represent a heterocycle selected from
morpholinyl, piperazinyl, piperidinyl, furanyl, pyrazolyl, dioxolanyl, thiazolyl,
oxazolyl, imidazolyl, isoxazolyl, oxadiazolyl, pyridinyl or pyrrolidinyl wherein
said Het’, Het* or Het® is optionally substituted with one or where possible two or
30 more substituents selected from hydroxy-, amino-, C, 4alkyl-,
Cs.scycloalkyl-Cy.4alkyl-, aminosulfonyl-, mono- or di(Cj-salkyl)aminosulfonyl
or amino-C,; salkyl-;
Het’ represent a heterocycle selected from pyrrolidinyl or piperidinyl optionally
substituted with one or where possible two or more substituents selected from
35 Ci.4alkyl, Cs gcycloalkyl, hydroxy-Ci.4alkyl-, C;.salkyloxyCi.4alkyl or
polyhydroxy-C; salkyl-;



-l

35 C, _4al kyl, C3_6cycl oal kyl, hydroxy-Cl . 4al kyl -, C1. 4al kyl oxyC, 4al kyl or
pol yhydr oxy- Cl . 4al kyl -; WD 2004/ 105765 PCTI EP20041005621 -13 Het6 and Het7
each inde epresent a heterocycle selected fro P ,
pyrrolidi %P &%?lgg-’r‘sgzi nyl or piperidinyl optionally subrs]%%%bgl"bvgg?% one or
where possible two or nore substituents selected from C, _4al kyl,

C3-6¢cycl oal kyl, hydroxy-d _4al kyl -, C, Aal kyl oxyCl. 4al kyl or

pol yhydroxy-Cl_4al kyl -; 5 Het9 and Hgi 10 each independently represent a
heterocycl g sel ected fromfuranyl, piperidinyl, norpholinyl, piperazinyl,
pyr azol yIHet cingskat saegh indepenslenily reprassat adietarocyclerseleated Ifpm mozdwlinyl v |

oxadi azol yl , iR [RIAVE ; L eHi 1| M@i ' 10 is
optionally spaﬁ‘é{l?‘? th’ g}ge%&?ggléwk}éﬁc@% é) cl oaISE?/@%t%d gﬁﬁw% \(;Jrﬂ@fgm no- C,

4al kyl -; 10 Pogsible fup pemerbstithentes feorg £1.a@lkle Co6qyRloRMkIbI yI or  Het 12

represents yBRKGIQGNKVE, G ) 1R ORI drBYY-C, pli@r.azi nyl , pi peridi nyl,
pyrrolidinyd ,y tﬁ?;?rrgr p,klgl i%ﬁﬁ?@gﬁgﬂﬁanyp mrei*\ égﬁ”cafﬂ t12 is optionally

subst Pt utféd Wdeiet o sachdpdepsadentlygsriessnga PWGIOSVCIFrﬁ‘TJ%C%%BQﬁ!}IS{PQWbS sel ected from
hydr oxy, halgperriifiyl Quorfholfil, Kiiperazifyl dpy@¥261 didRd1kM ;- thiazolyl, oxazolyl,

d - 4al kyl -oxlﬁ)[: ?Ikrﬁhmﬁgﬂhﬂ)dr@%dﬁ .4§)I¢1k Ioilmgl 4al kyl - j)rJgDno- or

di (G _4al ky|1§§'54%zﬁld-’ 1ggxazplylooxashiazotyl, pyrdiny ‘Pf@/ﬂﬂ) o reygad Het” et 13
represent a doglegf aooptiogalBeiubstitackdfc, Qalkly Cs gyt Balkyl-Cosalipjlpar i di nyl optional |y
substituted vvi.thCom?]ggr_ where possible two or nore substituents ,el i ted
from Cl1_4al3Poc#'8¢ycl oal kyl, hydroxy-d . 4al | kyl-, O -4al kyl oxyd _4al kyl

or 20 pol yhydr oxy-Cl Aal kyl -; Het 14 represent erpcycl e selected from
mor phol i nyl . pyrrolidinyl, piperazinyl or piperildi optionally substituted
wi t h 18ne I%/ﬁtl‘mmmnq@@wtemwct%mlegtedrﬁx@rremdghrbgn i Puents sel ected from Cldal kyl ,

C3. 6cycl R I - | A fromTne [0 : . :
pol yhydr 2%5 ggrz%?{%l%?ér%’éﬁes% ﬁé{e?gﬁr es eﬁ?ngﬂéﬁé%g@%é_ipggplélg%’ed from
i nor phol i nyIPyrsglidingl, thapmgrpholinyl or dithiagyl wereippaid Hedli” iaptioptlional | y

T om O - al g B e 3l Kyl or

- , . ycl, Yy V. XY- . = L Xyg, y
pol yhydr oxy-"efTo43} ’-a,rm?%tcil@alﬂ(égrl@’ : Y‘é‘-“ﬁgﬁyb‘réeﬁﬁélﬂé“’é&%d? I$r om
nor phel i my1 hygsoxyat;ieikpldxy-0f RekAz intyb, or @@1La&?'gaﬂjr@xgb?btﬁd)-?i1§ 0_rt ]
substituted wi one or

Irorlnlrogr ;SLQ%’:H‘?@E[‘;@(@&?@@? ?‘%‘lﬁ% "C)C/:ICLzela: EyIOI;Ot ;(r)]gaHL%/ 7 represent a heterocycle
sel ect ed Het'dmepussentcd hedérnyycloselqitqisiroml ipprblidipglion papeliginys optidniatlyt ed wi th one or
where possi l%l.lgst}tl}ﬁgd Rith "0RE Sr %ng%tpiogsli'ﬁg Wo oF rlngget s%gs tgt{lgr{a selected from
Ci.4alkyl, Cs.gcycloalkyl, hydroxy-Ci4allkyl-, C;.4alkyloxyC; salky! or
20 polyhydroxy-Cj4alkyl-;
Het' represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or
piperidiny] optionally substituted with one or where possible two or more
substituents selected from Cy.4alkyl, Cs.gcycloalkyl, hydroxy-Cy.allkyl-,
Ci.salkyloxyC;4alkyl or polyhydroxy-C;.salkyl-;
25  Het” represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or
piperidinyl optionally substituted with one or where possible two or more
substituents selected from C;.4alkyl, Cs¢cycloalkyl, hydroxy-Ci.4alkyl-,
Ci-salkyloxyCiy_salkyl or polyhydroxy-Cj_salkyl-;
Het'® represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl,
30 1,3,2-dioxaborolane or piperidinyl wherein said heterocycle is optionally
substituted with one or more substituents selected from C;.salkyl; and
Het? represent a heterocycle selected from pyrrolidinyl or piperidinyl optionally
substituted with one or where possible two or more substituents selected from
Cy.qalkyl, Cygcycloalkyl, hydroxy-Cj_salkyl-, Cy4alkyloxyC,.4alkyl or
35 polyhydroxy-C, 4alkyl-;



Cl- 4al kyl, C3-6cycl oal kyl, hydroxy-d _Qal kyl -, C _4al kyl oxyd . 4al kyI or 35
pol yhydr oxy-d _4al kyl -; V\D 2004/ 105765 PCTI EP2004/ 005621 -14 Het's and Het'9
each inde epresent a heterocycle selected fro inyl,
pyrrolidi W pflp%r%zr nyl or piperidinyl optionally sub&qmg’g‘%asfﬁ one or
wher e possi ble two or nore substituents selected from CL. 4al kyl ,

C3. 6¢cycl oal kyl , 5 hydroxy-Cl. 4al kyl -, CL1. 4al kyl oxyC, 4al kyl or

pol yhydroxy-d . aal kyl -; Ar', Ar2, Ao*%AM and Ar5 each independently

represent phenyl rgpt ionally subst ituted wth cyano, Cldal kyl sul fonyl -
d _4al kyHetlf sehi¢tyndanio indeperidentbytepossgitartietevecycleseltcmayiradi . 4al kyl

am nosul fon oMy resting group
of corrpound}sﬂ C r?iilxgl[’ gi%?hcpﬁl)ls corrpgi(%rcpsl&’rrd%y ﬁé&yﬂhlgf%gs gzrig}llfrﬁl one or nore
of the foll ont ogwhers possitilé bvms omqptesubstfuenépsedesstadt fsorhid-sdMkykepr esent s

- C3_9al kyl - &g %ﬂ%ﬁ@ﬂyl - Cl1. 5al kyl -oxy-d _5al kyl -, -d _5al kyl -

13- C1. 5al kyI ]8 al kyl - NR14- CO- CL. 5al kyl -, -d _6al kyl - NH- CO-, 15

_NH- GO- C1. Ghydepxy- Cumleﬁlzalk&mxycuﬂylar Rylyhygimox y-Cieakylky | - CO- CL_6al kyl |

o al ky i e o T A Wl deperi@hi etk N AU P i ubstinyed,
- NR22- cowch cmmﬂumlsulﬁmle@r ra}kﬂwiﬁomamozoannno}ul@@w legin@E0. Het 21- CO-, or

22 PR pa o o LRt AR Der Rz KL 0 e

represents -NR'-, -0-
or -O-CH2-; X2 represents a direct bond, 0, -Od - 2a| kyI - 0- N=CH-, NRL2 or
NR 13 C Ang%&){ﬁné gﬂonlln oficdrﬁisadnayl:&rsm@srmﬁés%ahlpzfands%@rf&mma a direct bond,
-G _2al k%b 1- 2a g -.or -0-CH2-; 25 R represents hydrogen, cyano,
hal o or EFFBB(‘SRe PR P BF O}r]r%"?"@greslf@c"ro@b?@ents hydr ogen, cyano, hal o,
hydr oxy, zlaylﬁemq;gqmbonyl Cl. 4al kyl oxycar bonyl -, Het 1G car bonyl -

Cl4al kyI er enbodi nent R2 represents

furt
hydr ogen; IEVQFF(?% %P%jkylﬁ’yﬁﬁﬁégmyll—bcfﬁﬁ‘k&y Y-t e Ef’?kxll‘et in particular R2
r epr esents IfC)‘/ldalkgeNR“i;@aMylhansalltme)'ﬂ-ﬂJ-CBQﬂloyl Acaiﬁalfﬁ-mépl‘@sent s

88 o ST RN LR P s
subst i t uent sclsellkngeﬁCOFGRf R'"-NH.-, -C} salkyl-CO-NH-CR"*R ”-CO-,
-Cy.9alkyl-CO-NR*-C; alkyl-CO-, -C, 2a]kyl-NR | CH,-CO-NH-C.salkyl-,
-NR*-CO-C;.;alkyl-NH-, -C;_3alkyl-NH-CO-Het”-, C|_,alkyl-CO-Het*'-CO-, or
_ -Het"’-CH,-CO-NH-Csalkyl-;
20 X represents O, -O-Cj_palkyl-, -O-N=CH-, NR!! or NR1 -Ci.zalkyl-; in a particular
embodiment X" represents —N'R”-, -0- or-0O-CH;-;

X2 represents a direct bond, O, -O-Czalkyl-, -O-N=CH-, NR!? or N'Rlz—Cl_zalky]-; in
a particular embodiment x? represents a direct bond, -C_zalkyl-, -O-Cj_zalkyl,
—0- or -O-CH,-;

25 R' represents hydrogen, cyano, halo or hydroxy, preferably halo;

R? represents hydrogen, cyano, halo, hydroxy, hydroxycarbonyl-,
C)alkyloxycarbonyl-, Het'®-carbonyl-, Cy4alkyl-, Cs.salkynyi-, Ar’ or Het';

In a further embodiment R? represents hydrogen, cyano, halo, hydroxy,
Cz¢alkynyl- or Hetl; in particular R? represents hydrogen, cyano, halo, hydroxy,
30 or Ar,

R® represents hydrogen;

R* represents hydrogen, hydroxy, Cj4alkyloxy- or R* represents C; salkyloxy
substituted with one or where possible two or more substituents selected from
Ci.4alkyloxy- or Hetz-;

35 R" represents hydrogen, Cy.4alkyl- or Cy_4alkyl-oxy-carbonyl-;
R" representshydrogen or Het'*-C\_4alkyl, in particular morpholinyl-Cy.4alkyl;
R'* and R" represents hydrogen;



Cl. 4al kyl oxy- or Bee-; 35 R12 represents hydrogen, Cl.4alkyl- or
Cl . 4al kyl - oxy-carbonyl -; R13 representshydrogen or Het 14-Cl4al kyl, in

parti cul ar woptopdredshery! - Cl . 4al kyl ;  R14 and R15 represent sciydsmdpise2 VO
2004/ 105765 PCT/ EP2004/ 005621 -15 R76 represents hydrogen or Cl -4al kyl

substituted with hydroxy; R 7 represents hydrogen or Cl.4alkyl, in particular
hydrogen or nethyl; R s represents hydrogen or C 4al kyl optionally
substituted with hydroxy or phenyl; -1R19 represents hydrogen or Cl4al kyl, in

parti cul atishydr ogen nmet en no t| cul ar hydrogen; R20
represents %/IH 8 ﬁy&og@ Or%r“ﬂkkp’ysqbﬁt‘ﬁb‘gﬁt"flahﬁ drogen or methyl; R2'
representE{gh@piéselgﬁmydﬁgerA@i(thlkyHéﬁlﬁﬁﬂﬁllérlzﬂﬂlrckgdncmmbﬂm;l or R21 reprgsentﬁ
nono- or G 4da an no L tituted wt
hydr oxy, d%ywwﬁiﬁw e e AR PRl RREE Yo BT et o

hydr ogen R r@reséatskwﬂrogm odDyalalkyl, supatictlat eydirogenlor myethiydxeveamor€l . 4al kyl oxy;
Het' epresen th| a %I optionally substituted with am no, C _4al kyl,

hydro>§ nyI phenyl - G _4al kyl -, CL1. 4al kyl - oxy- Cy4al kyI
nono- or Kh (r@resenﬁaiyﬁgo@ram@uqalkg} 1mpantloularaln)bhmgdn-qr mkfhylHet 2 represents a

het er ocycﬁ:& ré;\)"jr\%s%ﬁfs Slf Orggr{nq&lgﬂoﬁepybﬁﬁ%}ﬁ? L})T pi peridinyl or

pyrrolidinyl erei 'S optt |tuted with one or where
. possi bl e tV\B (Icprmms Imnosm|dn(€emﬂkYBMQ{(hdﬂﬂiyb¢nrh@ld’impylondm no or

CI _4al kyl - MBS rv&;ﬁ'ﬁ{ dﬁigoﬁ;ﬁg ntmélﬂ?ﬁ&hﬁ EDLE,. ‘?ﬂkgft}x?'r ocycl e sel ected

fromrmrphlln stltu th Ci4al kyl -

pr ef etabl & mrwnts }Q’QFOBPIe@G:mé b@@tmn@llhsuhét@t@t\yéh Bydrexyet ed from

nmor phol i nyl , CE %l nyl, piperidi nyI or pyrrol | di nyl wherein said Het3 is
opt i onal I%? sti'tuted vvlth one or ossible two or nore substituents

sel ect ed toFﬁWﬁ?téWﬂzobYﬁPWéPf@HY@‘b%‘&Ft@Wlt W%@lﬂ@b}‘legﬂw&y Gi-het erocycl e

sel ected frop 1, Piényl-0l, RREAZ I AW,halkyROBECH HIBY! meho- dER! | di nyl wherein
said Hetl2 is Hw_’[?m ? syubsltlﬁt} G]dM %’ %ﬁellorwmhere 25 p(ggm ble two or

nmore substit R0- OF RO dr oxy, amino or O _dalkyl-; Het 16
represent Het%lrdpeés%t@@)l’létbﬁ)cﬁcﬂé ssléceed frb@xrm@;phellin)ﬂl} p’iyéraz)ﬁylppﬁpélﬁﬂlhﬁl otyl ; Het 20

i oxy- pyr PR MhessingeBYEET i GRUARaN e RRCH IR SR ol 1 dinyt et 21
represents pyossibld tsioroy knoos subgtituenty sglgctediroa Iydroxy, &findetr 23 4slkplresents
P01 o114 ABRERT B8 BREEL Ly POAL LAt S S R TPour
-or piperidinyl optionally substituted with C;_4alkyl-, preferably methyl;
20 Het® represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl or
pyrrolidinyl wherein said Het’ is optionally substituted with one or where
possible two or more substituents selected from hydroxy, amino or C; 4alkyl-;
Het'? represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl or
pyrrolidinyl wherein said Het'? is optionally substituted with one or where
25 possible two or more substituents selected from hydroxy, amino or Cj.4alkyl-;
Het'® represents a heterocycle selected from piperidinyl or pyrrolidinyl;
Het™ represents pyrrolidinyl, 2-pyrrolidinonyl, piperidinyl or hydroxy-pyrrolidinyl,
preferably pyrrolidinyl or hydroxy-pyrrolidinyl;
Het?! represents pyrrolidinyl or hydroxy-pyirolidinyl;
30 Het® represents pyrrolidinyl, piperaziny! or piperidinyl.

A particular group of compounds consists of those compounds of formula (I) wherein
one or more of the following restrictions apply :
Z represents NH,
35 Y represents -Cz galkyl-, -C;.9alkenyl-, -C3.7alkyl-CO-NH optionally substituted with
amino, mono — or di(C;4alkyl)amino or C;.4alkyloxycarbonylamino-,
-Cs 7alkenyl-CO-NH- optionally substituted with amino, mono- or



one or nore of the followng restrictions apply : Z represents NH, 35 Y
represents -C3 _gal kyl -, -C2_9al kenyl -, -C3. 7al kyl -CO- NH optionally
substituted with —am no, nono - or di(C4al kyl)am no or

Cl. 4al kyl o¥PAPHWIVASani no-, - C3. 7al kenyl - CO- NH opt i onaPCIERINS06H ed wi t h
am no, nono- or WD 2004/ 105765 PCT/ EP2004/ 005621 -16 di (CLl. 4al kyl ) anuno- or
Cl. 4al kyl oxycar bonyl am no-, C1.5al kyl - NR13-Ci . 5al kyl -,

-Cl _5alkyl-NR14-CO- G _sal kyl-, -d _6al kyl -CO-NH, -Cl1. 5al kyl -CO

NR15- C _5al kyl -, -d _3al kyl - NH CO He?(¢-, -C _2al kyl - CO Het 21- CO-,

-d _2al kyl - w@;qamiﬁm - WIHICD sl 1o tyh yieindH CRIBR19- CO-,

-Cd _2al kyl - NR20- (1 33al kyl - , Or - - CO- Cl - 3a] ky] - EVen nore
parti cul ar k—@ﬁ%’i‘ t‘s&-—f‘@é{]@g&ﬁgl'% _ 1Q49ﬂ§}<&ﬂrgéﬂfﬂgfbglﬂﬁr

G-I ot (G MR S 0 1 ropesen 8
-d - 2al kyl - - , 200L, - CL- - 1 - ; represents a
di rect bond%-zgﬁ(yrlggg{itzcﬁﬁgyli ?-2&?35%‘2%‘:}3@‘@% gﬁi‘%ﬁ?’ ect bond, -CO C.2al kyl -,
NR12, 5- NR12- @ -2k kgO-NH-CRRREHE00r-C, 2aliyl 220 MR-, eMeyl-OO+, @rpar t i cul ar X2 .

represents -ﬁzglﬁézl::k hﬁ-}f] NR12-C 1. 2al kyl -; Rl represents hydrogen or
hal o, preferabty hyd b’é , chtoro, fluoro or bronmp; 15 R2 represents

hydrogentorhmmnorarpaﬁR%nablereM%nmg&Igh oalkiyl- 040 salk IUIgRléf‘i;(clf_san{W;rD; fR3 N
represents r agen: enr ese r r..Cho_4al kyl oxy, preferably
Cl4al kyl oxy, ~ xﬁ@]%ygﬁ-rke - r@%—‘@ﬁ‘é{gr%lﬁéﬁﬁggﬁj‘?éﬂ% fepresents hydrogen or
gl4zl kill’ erﬁgalalyl-squHt bﬁen, wpcmlmm;{-mcm&'i-enﬁezents hyderggendorRﬂ

. Y1 represents hydrogen,; , represents hydrogen; an
eachallbnde)EeWB’éeﬁ?rﬁga%irﬁ&@ggﬂ’t(gﬂglgf‘%‘éﬂ r' CLd4al kyl ; R18 and R19 each
iﬂdeplende?ﬁ%hteprasaps askatt ond,r-dgbﬁl-gﬂk)q}lI\ﬂ&?,kgkl%ﬁt_iadmd{ I—Q—N?(Bﬁt 'gt uted 25 with
phenyl or hydroxy: 1F : 2] dent resent hydrogen or
Cl4al kyl opt?‘g“)é?iﬁyﬁég%‘z‘??‘ieﬁt%é'&ﬁ% ﬁ%%@%?ﬁgffnﬁﬁb?éo Het 21 and Het'

each i ndepen}HBﬁ -Cyaalkydesent a heterocycle selected fromthe group
consi st tﬁéﬁé{eﬁﬂhiﬂ%@%ﬁ%’n SR, bfékér%l?qllw}og%, RIRE k¥ bR, onal Iy 30

substitu
15

represents Kydro gen or halo, preferably hydrogen, chloro, fluoro or bromo;
‘R’ represents hydrogen;
. R* represents hydrogen or Cy.4alkyloxy, preferably C;4alkyloxy, even more
. preferably methoxy;
R'? represents hydrogen or C,_salkyl, preferably hydrogen or methyl;
20 R represents hydrogen or Cj.4alkyl;
R represents hydrogen;
R represents hydrogen;
R'® and R'7 each independently represent hydrogen or Cj_4alkyl;
R'® and R" each independently represent hydrogen or C;.4alkyl optionally substituted
25 with phenyl or hydroxy;
R? and R? each independently represent hydrogen or C,salkyl optionally substituted
with Cj.4alkyloxy;
Het®, Het*! and Het” each independently represent a heterocycle selected from the
group consisting pyrrolidinyl, 2-pyrrolidinonyl or piperidinyl optionally
30 substituted with hydroxy.

A preferred group of compounds consists of those compounds of formula (I) wherein
one or more of the following restrictions apply :
Z represents NH,
35 Y represents -Cj.galkyl-, -C; palkenyl-, -Cj_salkyl-oxy-C.salkyl-,
-Cysalkyl-NR"*-C salkyl-, -C, salkyl-NH-CO-, -CO-Cy.5alkyl-, -Cy.7alkyl-CO- or
C1.6atkyl-CO-C, galkyl;alkyl-NH-CO-Het*™, -C;palkyl-CO-Het*'-CO-,



A preferred group of conmpounds consists of those conpounds of formula (1)
wherein one or nore of the following restrictions apply : Z represents NH,

35 Y repre Dal kyl -, -C2 9al kenyl -, -d balkyl-o
-C - 5al kyl E‘ﬁf,}*“@ ™ 1kyt -, - CL. 8al kyl - N CO-, -0 CL7al E‘)—(T’g"z"%%l’&g 2 kyl -
or CL6al kyl -CO Cl. 6al kyl ; al kyl -Ni - CO- Het 2-, -Cl1_2al kyl - CO Het 21- CO-, V\D

20041105765 PCT1EP2004/ 005621 -17 -C _2all ryI NH CO- CR16R17- NH-,
- CL. 2alkyl - CO-NH CR 8R 9-CO-, -d -2aly yI CO- NR20-C X1 represents O,

-OCl. 2al kyl -, -ON=CH, NR( or -NR'- lszﬁ X ”a o particul ar embodi ment
X repr esent €12aRy-NH-COGR SR -NHEH: salkey]- €Rs@nt-€Ox. Ghndkyl-bond, O,

- O Cl. 2al kyl co.gfPNsCH, NR12 or NR12- d _2al kyI ; in a particular enbodi nent
X2 represepts a direct bond, -4 2al kyl -, - 2al ky -0- or -OCH2-; R

represent¥ Fﬂpdi}’selgé@ Qﬁn@‘kylhaﬁbNGCHmNR NB e(?leaaﬁ‘lﬂ'ylmﬁap%”ﬂcmw represent s

hydr ogen, éﬁ%dlﬁ@zllt%' ) ggwdmy_d[@ﬁc_@ @myl -, 10 CI _4al kyl oxycar bony! -
Het 15- car bon Inafurther

l 1
errbod|5man{( F@Pfersé'ﬁfs é@gﬁ‘i@oﬁ?d?’o@eﬁl 233%/}/%63 N‘rﬁ% i d‘PrcNB‘u kghi Wynyl - or

Het'; in pari pabdar digbddBRER SEME Sre LAAQARE: bAMAID alk§l-0-0- 9&1 or Ar5; R3
represents hybrog 5 R4 repregrents hydr ogen, r(grilychzllirkgxy, g{ 4?1%1Kylo - or R4

represents CI 21%‘"18/ substituted with one or where possible two or nor e

subshtuent& &@érﬁ@hﬁﬂoédnoman@lha‘ﬂ@bkad fermyaal,o R12 represents hydrogen
oxy-carb y%i; E@E ts Het 14-C _4al kyl, in

G 4dalk

part?cu?/ Z%Feﬁﬂﬁ?a\l‘%?geéi W&P%ﬁﬁ%w’ﬂémﬁ%th @5 t hi azol yl “optional I y
Shenyl- G - da Kt o mgﬁ%hrbmqmwkﬂ A AL BB o) ari no- o
gm ng car bo?l{? ay{ ﬂh@t%% ég&{éprgseﬁ%{lgﬁlgg%pgag 8@1& l%’iijqf”?yom m)r%hol i nyl ,

pi perazi nyl, Cp(;aiie_/mybllonﬁet oim paptjautap R’ dipngsentasthydmigen, syamd, Hetb2hydsoxopt i onal |y
substituted eﬁa&h one or where 25 p055| ble two or nore substituents sel ected
from hydroxy, ‘amino or O _4alkyl-; In a further enbodi nent Het2 represents a
het er ocy cRetepeeserds byfirogasm nor phol i nyl  or pi peri dinyl optional |y substituted

with ¢ 4pt @fesentpﬁ%rﬁéélbh%drﬂ?} Itylwlkﬂ@h?’ errrgp?é‘%tllﬁt o zﬁﬁ@CyC' e selected

from nor phol pl per azi I di hyl yrroli wherein said Het3
i s optional § §%§5ﬂ,w1m@@ %“thqredp%s@,e WA glore substltuents selected from

Ci4alkyloxy- or Het’ - .
R"? represents hydrogen, Cj.4alkyl- or Cj.4alkyl-oxy-carbonyl-;
RB represents Het'*-Cy_qalkyl, in particular morpholinyl-C,.4alkyl;

20 Het! represents thiazolyl optionally substituted with amino, C;.salkyl, hydroxy-C;_
salkyl-, phenyl, phenyl-C;_4alkyl-, C;.4alkyl-oxy-Cj_4alkyl- mono- or di(C;.
salkyl)amino- or amino-carbonyl-;

Het* represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl or
pyrrolidinyl wherein said Het? is optionally substituted with one or where

25 possible two or more substituents selected from hydroxy, amino or C;_salkyl-;
In a further embodiment Het” represents a heterocycle selected from morpholinyl
or piperidinyl optionally substituted with C,_salkyl-, preferably methyl;

Het” represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl or
pyrrolidinyl wherein said Het” is optionally substituted with one or where

30 possible two or more substituents selected from hydroxy, amino or Cy.4alkyl-;

Het'? represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl or
pyrrolidinyl wherein said Het'” is optionally substituted with one or where
possible two or more substituents selected from hydroxy, amino or C;.salkyl-;

Het!® represents a heterocycle selected from piperidinyl or pyrrolidinyl.

35

A further group of compounds consists of those compounds of formula (I) wherein

one or more of the following restrictions apply :



30 possible two or nore substituents selected from hydroxy, am no or
C _4dalkyl-; Hetl2 represents a heterocycle selected from norpholinyl,

pi per azi nwdozwmﬁg,,kgi nyl or pyrrolidinyl wherein said ﬁﬂ,ﬁ%ﬁﬁ@)ﬂggpnal |y

substituted wth one or where possible two or nore sub ect ed
from hydroxy, am no or Cl.4alkyl-; Het'6 represents a heterocycl e selected
frompiperidinyl or .pyrrolidinyl. 35 A further group of conpounds consists

of those compounds of fornula (1) Wh'i ein one or nore of the follow ng
restrictions apply : WD 2004/ 105765 / EP2004/ 005621 -18 Z represents NH, Y
r epr esenZgepre®n@alNHy| -, - C - 5al kyl - NR13-C1_5al kyl -, -d _6al kyl - NH- CO-,

- CO- O _ g9 Ky lezort .. SRl Y| 100 kRMl! SRLESaRt Sis Mo 0- oF -0-CH2-; 5 X2
represen?lsljéglea?n?%c 3'9%}5213’, @@%@NR h&l’%ﬂéﬁ%{éw %8 -0- or -0-CHz-; -
R repr esentGOHalmlkyl-rorp@r-1alkyliCA)-; R1 represents chloro, fluoro or bromo and

isat p ' '_NEZ. Lep g _hydrogen, cyano, hal o, hydroxy, or Ars; R3
represengzlréfw rgéen; té_g46f§{;&£2ehtns C _4al kyl oxy substituted with one or

wher & po#s raptresenta direchipnnd, stNRUeht-gligd, PodOf e GHal kyl oxy- or Het 2-;
R12 repr pgntsehtt haR) %alr%ullﬂﬁgggﬁﬁé?ﬁse&mo%@hﬂﬂoﬁ%&ﬁd%atbonyI ,  RI3

represents Het 14 C 1- represent's a heterocycle selected from
nor phol i nyl Pesiti¢n Péri di nyl optionally 15 substituted with O .4al kyl-; Het3

represenkdy I&Qﬁﬁm&ﬂb%&?, c§§dc§ﬁ£l‘6dté§c_fr9ﬂ},'69_§ﬁﬂ;‘0| inyl, piperazinyl, piperidinyl
or pyrrolidinyl erein Sard Het3' is Optionally substituted with one or

where  pBsEPEENS Wdi®EeHor e substituents sel ected from hydroxy, anino or
ClAajkyl RY rdﬂeésjeatsrqgmﬂ%ﬁy SultiREEWRR YEE Br ﬁﬁér\%\?b@si’qlé fwabmbrhol i nyl,

pi perazinyl, pi.peridinyl or 50 rolid | wherein said Het12 is optionally
subst i t ut edS¥st eB'ﬁée]g tegHom: lﬁﬁ‘ﬁé’i‘?’w@‘ H%%"or nore substituents sel ected

f r om hy dROxgpreseritn g, gilkyTod BRI Aagpresentd i€l Jdkyl @Ry 2a®ohd; nor pholinyl . In a further

enbodi nmegis of th resent invention the conpounds of fornmula (1) are 25
sel ect edﬁf rISRﬁef‘?Tgsg%dgl‘Mi sting of ; -

4, 6- et haHedirgprestasephaternt wbdd ¢ldntdal frém Imdrhdimyk ox@iperidiad yopliopedlyt adeci ne, 17

bronp-8,9,1 .12 , A9-.0ct ahydr o- 20- met hoxy-
4, G%t haned?@%ﬁ&é%de‘%apﬁ‘i“%g{%, 5-b] [ 6, 1, 12] benzoxadi azacycl opent adeci ne, 17-

-Het” represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl or
pyrrolidinyl wherein said Het’ is optionally substituted with one or where
possible two or more substituents selected from hydroxy, amino or C;_saltkyl-;

Het'? represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl or
20 pyrrolidinyl wherein said Het'? is optionally substituted with one or where
possible two or more substituents selected from hydroxy, amino or Cj_salkyl-;

Het'* represents morpholinyl.

In a further embodiment of the present invention the compounds of formula (I) are
25 selected from the group consisting of ;

4,6-ethanediylidenepyrimidof4,5-b][6,1,12]benzoxadiazacyclopentadecine, 17-
bromo-8,9,10,11,12,13,14,19-octah ydro-20-methox y-

4,6-ethanediylidenepyrimido[4,5-b][6,1,12]benzoxadiazacyclopentadecine, 17-
bromo-8,9,10,11,12,13,14,19-octah ydro-20-methox y-13-methyl-

benzamide, 4-fluoro-N-(8,9,10,11,12,13-hexahydro-20-methoxy-4,6-
ethanediylidene-19H-pyrimido[4,5-b]{6,13,1]benzodioxaazacyclopentadecin-
16-yl)-

4,6-ethanediylidene-8H,14H-pyrimido{4,5-
b}[6,12,1]benzodioxaazacyclohexadecine, 18-chloro-9,10,11,12,15,20-
hexahydro-21-methoxy-

4,6-ethanediylidene-8H-pyrimido[4,5-b]6,1,11]benzoxadiazacyclohexadecin-



brono-8, 9, 10, 11, 12, 13, 14, 19- oct ahydr o- 20- et hoxy- 13- net hyl

benzam de, 4-fl uoro-N- (8,9, 10, 11, 12, 13- hexahydr o- 20- net hoxy- 4, 6-

et hanedi yl| M@2094/18596% pyri m do[ 4, 5- b] [ 6, 13, 1] benzodi oxaazaCcyspajegosaseci n-
16-yl) 4, 6-ethanediylidene-8H, 14H pyri m do[ 4, 5-

b] [ 6, 12, 1] benzodi oxaazacycl ohexadeci ne, 18- chl oro-9, 10, 11, 12, 15, 20-

hexahydr o- 21- nmet hoxy

4, 6- et hanedi yl i dene- 8H pyri m do[ 4, 5--b9{ 6, 1, 11] benzoxadi azaeycl ohexadeci n WO

2004/ 105765 0 -
4, 6- et hanedi gﬂ%ﬁﬁéﬁi}#%@?%% lg 1§q4615f09hef§] l%%%(l)%%ﬂ? aYzacycI opent adeci ne-
Z 6152( ?E 1Q?etfalgdallﬂaneem}gpﬂlﬁmgoﬁ);gm;ﬁ%f;,r?§¢fhmmz?®ymehwﬁymﬂ {retj hyl -

et hanedi y§ I. %fbeﬁ’?.}'lq% q % g 1. benzoxat ri azacycl opent adeci ne

9, 12(8H, 13H) - di one I'ofo etrahydr o- 20- net hoxy-11-(1-
met hyl et hi -ethanediylidenepyrimido[4,5-b]pyrrolo[2,1-

4, 6- et hanedi LR zacycl opent adeci ne-
9, 12( 8H, 13H) )débﬁ! Jyk%}ﬁ%ﬂc Iﬁk{itgd&‘%ﬂ(tgk? ?gﬁqgfégﬁazrg met hoxy- 11-
( phenyl net hyP)o, 11a 12,13,14,16,21- octahydro 22- methoxy—

4, 6- et han Z ohexadeci ne-
1%, e AR S e BT AR
net hyl et hyl ) one, 17- chloro 9,10, 12 13,14,19-hexahydro-20- methoxy -13-methyl-

4,6-eth hexad -
1101 G o ety D ‘“9“’3[ @‘il@e‘%ﬂfﬁﬁéﬁ%ﬂ%?a;‘iﬁﬁfé‘%‘fﬁ%?iﬁ%%ﬁk8 AT ethyl

4, 6- et hanedi VARK éiﬁgloﬁﬁﬁyﬁ 016[ - tEf”‘Bl]‘)[dGO BY¥enzoxat ri azacycl ohexadeci ne-

11, %4| di omesl-eth&re@mh@é& DH-Qydri dbB4, 3% [B0 lexsaberdbtatddza0wd vt dekb r-( 2-
nmet yl propy

4, 6- et hanedi §7 8% A8 A dotll 151314 £5-40-pefahysirar gl Pesthent- Ly BEdWl ohept adeci ne-
12 15- di odgh-ethohredhyllidene-8H Dyiithidol4, 5] [K41,9,83 Pin soxhtaia yabiy cloRekadetinoxy - 13- ( 2-

Zeghglt E;(r)l%: %/W%Ié%gnesls S d 84 -4y s Ay dro P R8N 1 i azacycl ohexadeci ne-
11, 14- di orde- ctm&edmlldmmpgnnﬁnolﬂs b3[6151(204]bmhgtdameﬁdlehm¢domy-
A O L Ay
4, 6- et handdi- ~sthenpesiamydol 4’1151!)&[[641 %JHPFI@OIMQMJ@E}'@@ clm‘ﬂ&z@&%,ﬂé&nt adeci ne-
9, 12(8H, 13H) 3@hong.chidle-1d, 11‘!431@4%@&%@{61@6 Rreddx§et hoxy-11- net hyl
4, 6- et hanedi yl| | denepyr.i m do 12] benzoxatri azacycl opent adeci ne-
4,6-etheno-8SH-pyrimido[4, —b]pyrrolo [2,1-
1](6,1,10,13]benzoxatriazacyclohexadecine-12,15(14H)-dione, 20-chloro-
9,10,11,124a,13,17,22-heptahydro-23-methox y-
4,6-ethanediylidene-12H-pyrimido[4,5-b}pyrrolof2,1-
11[6,1,10,13]benzoxatriazacyclohexadecin-12-one, 20-chloro-
8,9,10,11,12a,13,14,15,17,22-decahydro-23-methoxy-
4,6-ethenopyrimido[4,5-b][6,1,9,14]benzoxatriazacycloheptadecine-9 14(8H 15H)-
dione, 19-chloro-10,11,12,13,16,21-hexahydro-22-methoxy-
4,6-etheno-8H-pyrimido[4,5-b][6,1,9,13]benzoxatriazacyclohexadecine-
9,13(10H,14H)-dione, 18-chloro-11,12,15,20-tetrahydro-21-methoxy-
4,6-ethenopyrimido[4,5-b][6,1,11,14]benzoxatriazac ycloheptadecine-
11,14(8H,15H)-dione, 19-chloro-9,10,12,13,16,21-hexahydro-22-methoxy-
4,6-ethenopyrimido[4,5-b]6,1,11,16]benzoxatriazacyclononadecine-
11,16{8H,17H)-dione, 21-chloro-9,10,12,13,14,15,18,23-octahydro-24-
methoxy-
4,6-etheno-8H-pyrimido[4,5-b][6,1,11,15]benzoxatriazacyclooctadecine-
11,15(12H, 16H)-dione, 20-chloro-9,10,13,14,17,22-hexahydro-23-methoxy-
4,6-ethenopyrimido[4,5-b)[6,1,12]benzoxadiazacyclopentadecine, 17-bromo-16-
fluoro-8,9,10,11,12,13,14,19-octahydro-20-methoxy-



9, 12(8H, 13H) - di one, 10, 11, 14, 19-t etrahydro- 20- et hoxy-1 1- ( 1- net hyl propyl ) -
9,11-et hanedi yI i denepyrim do[ 4, 5-b] pyrrolo[1, 2

i][6,1,09, ri azacycl opent adeci ne- 14, 19( 5H, 13H) - di _ 7,18, 18
a, 20, 21- hexa y §§22 met hox y- &%004/01096231

4, 6- et hanedi yl i denepyr| m do[4,5-b][6,1,9, 12] benzoxatri azacycl opent adeci ne

9, 12(8H, 13H) - di one, 10, 11, 14, 19-tet r ahydr o- 20- net hoxy-

4, 6- et hanedi yl i dene- 8H pyri m do[ 4, 5- ?Q[ 6, 1,9, 13] benzoxat ri azacycl ohexadeci ne-
9,13(1 OH, 14H) -di one, 11,12, 15, 20-t et fahydr o- 21- net hoxy

4, 6- et hark@iefhdnddiybsnepyriiniaiold, 5-bﬂ)|]6£169 12 bedzbik bieiazasycloperdatrcipe! ohept adeci ne-

PCT] EP20041 COLES o i HEfidne I d g SR Br EBRIL ekl 1070

k][6, 1,9, ﬁﬂ.éieblmzéyhdmeamm;d@[ﬁ@éﬁ[baﬂ%.dB}benm&na;aogdepent&lecmmr 0-18-fluoro- -
9, 10, 1 f
4, 6-et hanedl%ﬁ(éghléﬁgﬁo%r }%%gﬁhX@lg]lf%égq&&%% %Oelr%lftcl)lxahl azacycl ohexadeci ne

, 18- chl or onghylethyl); 12, 13, 14, 15, 20- oct ahydr o- 21- net hoxy- 14- et hy| -

4, 6- et hanggdi [ 6 | opent adeci n-11(8
£ St eI S s dofar i HeREANal AGRENE] opent adeot 1 L1
4, 6- et hanedl%/lZ(aHﬂél‘@mr}?yﬁ Fﬂﬂ@ﬁ{ 10,31 4%{18-tetrahy dmalbmwthexxtlli azacycl ohexadeci n
- 12-one, 18pRdlydh@nds- f | uoro-8,9,10, 11, 13, 14, 15, 20- oct ahydr o- 21- met hoxy- 14-
met hyl o - : .

4, 6- et harfb@iefhangdixbidsner SH-parimidol$510d(611.8, 12 eneaatsiesacyrlaherafledivpent adeci n- 11( 8
H) - one, 17-hipgiend G8tdnitbm, B ﬂﬂlﬁ?ié@héﬂahij@rohﬁ%ﬂﬁbh@i?-IQQifTEt hoxy-

4, 6- et hanedi yI dene- 12H pyri m do[ 4, 5-b} [ 6, 1,10, 13] benzoxat ri azacycl ohexadeci n
12- one, 18- dﬁ?thylet hyH- 11 uor o- 8 9,10, 11, 13, 14, 15, 20- oct ahydr o- 21- net hoxy-

4, 6- et harteeleyﬁaneaipﬁdelét&m 4.4.13 %fbi bﬁljbeﬂibxllﬁi dlokaladearacycl ohexadecin

Rt ol 3?[1 Db hs o SR oty B8

i1[6,1,9, 12]dimesgkat ri azacycl opent adeci ne- 14, 19(5H, 13H) - di one, 3-chl or o-

16, 17, 18, 1- hex dr.o: 22 pet ‘ . .

a6 et han“é%emns‘ixh% AE SR SSURST 2bemsasPSR W adect ne-
9, 12( 8H, 13H)Ldidediene, 1B-ahiiro9oL01 12, 13,1 3,20-18x dhytiroa2ilythethoRP-18€2-hoxy- 10- net hyl -

4, 6- et haned'rﬁ%thglﬁfbwy' m do[ 4,5-b][6,1,9, 12] benzoxat ri azacycl opent adeci ne

9, 12(8H, 13H) 7-chl oro-10, 11, 14, 19-t et rahydr o-| 1- (1- hydr oxyet hyl ) - 20-
met hoxy 4 6-ethaned1yhdenepyrm11do[4 5- b] [6,1,10 13]benzoxatnazacycloheptadecme-

4, 6- et hanedi { IgBROYHIHEIs%, Po, P11 613,18 51 14 HAG BRI AEBE AGY Gh.oNept adeci ne-
methylpropyl)-

4,6-ethanediylidene-8H-pyrimido[4,5-b][6,1,9,12]benzoxatriazacyclohexadecine-
11,14-dione, 18-chloro-9,10,12,13,15,20-hexahydro-21-methoxy-
4,6-ethanediylidenepyrimido{4,5-b][6,1,10,13]benzoxatriazacycloheptadecine-
12,15-dione, 19-chloro-8,9,10,11,13,14,16,21-octahydro-22-methoxy-
4,6-ethanediylidenepyrimido[4,5-b][6,1,9,12]benzoxatriazacyclopentadecine-
9,12(8H,13H)-dione, 10,11,14,19-tetrahydro-20-methoxy-11-methyl-
4,6-ethanediylidenepyrimido[4,5-b][6,1,9,12]benzoxatriazacyclopentadecine-
9,12(8H,13H)-dione, 10,11,14,19-tetrahydro-20-methoxy-11-(1-methylpropyl)-
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12,17(18H)-dione, 22-chloro-9,10,11,13,14,15,16,19,24-nonahydro-25-
methoxy-

4,6-ethanediylidene-8H-pyrimido[4,5-b]pyrrolo[1,2-
1][6,1,12,15]benzoxatriazacyclooctadecine-12,17(18H)-dione, 22-chloro-
9,10,11,14,15,16,16a,19,24-nonahydro-25-methox y-

4,6-ethanediylidene-8H-pyrimido[4,5-b][6,1,9,12]benzoxatriazacyclohexadecine-
9,12-dione, 18-chloro-10,11,13,14,15,20-hexahydro-21-methoxy-11,11-
dimethyl-

4,6-ethanediylidene-8H-pyrimido[4,5-b]pyrrolo[1,2-
1]16,1,12,15]benzoxatriazac yclooctadecine-12,17(18H)-dione, 22-chloro-
9,10,11,14,15,16,16a,19,24-nonahydro-15-hydroxy-25-methoxy-

4,6-ethanediylidene-8H-pyrimido[4,5-b][6,1,12,15]benzoxatriazacyclooctadecine-



i][6,1,9, 12] benzoxatri azacycl ohexadeci ne- 13, 18( 19H) - di one, 7- chl or o-
10, 11, 12, 134, 14, 15, 16- hept ahydr o- 23- net hoxy-

4, 6- et hane@jq%@gﬁﬁ(;@kl- pyrim do[ 4, S-b] 16, 1, 9, 12] benzoxat rﬁigjéﬁ,%;d/ﬁ)&ggg(;adeci ne

9, 12-di one, oro-10, 11, 13, 14, 15, 20- hexahydr o- 21- net | -

4, 6- et hanedi yl i dene-8H pyri m do[ 4, 5-b] [ 6, 1,9, 12] benzoxatri azacycl ohexadeci ne-
9,12-di one, 18-chloro-10, 11, 13, 14, 15, 20- hexahydr o- 2| - net hoxy-1 1- ( 2-

met hyl propyl ) 4,6-ethanediy|idene-8ktﬂyfinido[4,5-b]

[6,1,9, 12] benzoxatri azacycl ohexadeci ne-

9, 12- di one, 182cHi(HkD)-dionel 20-£Blote9:19, 12010k Eh3theptahydior 2 hypettoxydBhyl ) - 21-

nmet hoxy cthyl-
4,6-ethanedi§P|3%nePyrinido[4,5-§h[6,1,11,14]benzoxatriazacycLoheptadecine-
11, 14( 8H, 16bietliinediglidene-8Fhpyimide[4.0-b1[5, 11 B2, 1Hbaoratv aap yhleoceRicpine-hoxy - 13-

(2-met hyl pr opyl T ) N _ 97 _14.

4, 6- et hanedi 511‘1’?(%}1%%)#1?%’ 8[‘:21,0%9 8]1[061,111,31]1%’1174??b1é?¥)zt%h>?’g¥or %%énggiloé olﬁtept adeci ne-
11, 14( 8H, 15H)Reaneshdpiopybhl or 0- 9, 10, 12, 13, 16, 21- hexahydr o- 22- et hoxy-

13, 13- di mef Bhpapediylidene-8H-pyrmido[4,5-b][6,1 i decine- |
4,6-ethaned?yHFﬁgthfﬁféggg?ﬁ?%PLT gﬁifi%?Eﬂ?%gﬁ§%§%¥$¥%3%%@gpgﬁeptadecine-
11, 14( 8H, 15H)1261 5 Ha])-dignes B -shlpre 9310, Hl2l 31 B, 22 hepiahydrny d3-mefixget hoxy- 13-

(phenyl met hylyy 14.dimethyl- . - i
4,6-ethaned|yl|dene8&%knldo[4,5-gég6 14] benzoxatri azacycl ohept adeci ne WO

1,11
200411057655 mthangghy dEpyrimidopkS-b1[6,1,12,15]benzoxatriazac yclooctadecine-

ﬁlal4( SHE ﬁ5f'§mz““ﬁ?1&°ﬁ@ horcAtRe-dA01A, 153141 7, ZLn& Ay s D dedidxd=14-
ydr oxyet hyl ) - 22- oxy
4,6-ethanedi}P&ﬁBﬁg@g Ppyrimdo[4,5-b][6, 1,12, 15] benzoxatri azacycl ooct adeci ne

- 12, 15( 164jp-cthB&ylidde SH-pY Ao f05 b6 11312 5 18chz8Rath Ak fdlvsbi Rled e ( 1-

hydr oxyet hyl ) - Zﬁﬁémxt\{

4, 6- et hanedi V1% 1531905 PP e P4 051} 3 B 17 32-hen thidss s 3mmetheXiele | ohexadeci ne
- 11, 14- di onanétiylchl oro-9, 10, 12, 13, 15, 20- hexahydr o- 21- net hoxy- 10- [ 2- (4-

mor phol i n

ot 8 20" b ey s Y Byrimids 14,5 b3S, Lo hgrexetsszasspAbSp 5 o
4, 6- et hanedi 4,1 Hdivae 8Bichpyroi 16} dof341 461 120-Bexbhidiptixnmetharly-d 1 angticglooct adeci n-
%gbyé%[bréBé?%Bg§§?¥%$%§¥t%&§§$%@E@%&ﬁﬁéﬁwﬁigg1nethoxy-15-oxo-
4, 6- et hanedi yil [odeh &2[8erzpyatiimiadp¢laheatiddis:- 13, 15] Bhdionedi-ddasy cl ooct adeci n- -
i?éYL%hénéai;V%g%ggig%%€%§¥$%1 gfﬁﬁggnggFTyb,12]benzoxatriazacyclohexadecine
- 4,6-ethanediylidene-8H-pyrimido([4,5-b][6,1,9,12]benzoxatriazacyclohexadecine-
'9,12-dione, 18-chloro-10,11,13,14,15,20-hexahydro-21-methoxy-10-methyl-
4,6-ethanediylidene-8H-pyrimido[4,5-b]([6,1,9,12]benzoxatriazacyclohexadecine-
9,12-dione, 18-chloro-10,11,13,14,15,20-hexahydro-21-methoxy-11-(2-
methylpropyl)- .
4,6-ethanediylidene-8H-pyrimido[4,5-b][6,1,9,12]benzoxatriazacyclohexadecine-
9,12-dione, 18-chloro-10,11,13,14,15,20-hexahydro-11-(1-hydroxyethyl)-21-
methoxy-
4,6-ethanediylidenepyrimido[4,5-b][6,1,11,14]benzoxatriazacycloheptadecine-
11,14(8H,15H)-dione, 19-chloro-9,10,12,13,16,21-hexahydro-22-methoxy-13-
(2-methylpropyl)-
4,6-ethanediylidenepyrimido[4,5-b]{6,1,11,14]benzoxatriazacycloheptadecine-
11,14(8H,15H)-dione, 19-chloro-9,10,12,13,16,21-hexahydro-22-methoxy-
13,13-dimethyl-
4,6-ethanediylidenepyrimido[4,5-b][6,1,11,14]benzoxatriazacycloheptadecine-
11,14(8H,15H)-dione, 19-chloro-9,10,12,13,16,21-hexahydro-22-methoxy-13-
(phenylmethyl)-
4,6-ethanediylidenepyrimido[4,5-b][6,1,11,14]benzoxatriazacycloheptadecine-



9, 12-di one, 18-chloro-10, 11, 13, 14, 15, 20- hexahydro-11 - (hydr oxymnet hyl ) -21-
nmet hoxy 1, 21-eth anedi yl idene-5H pyrimdo [4, 5-b]pyrrolo [ 1, 2-

1116, 1,9, 12] benzoxatri azacycl ohexadeci ne- 13, 18( 19H) - di one, 7- chl or o-

10, 11, 12, M 20M/19%5636- hept ahydr 0- 15- hydr oxy- 23- met hoxy cBEBERR094/005621
acid, (20-chloro-9, 10, 11, 12, 13, 14, 15, 16, 17, 22- decahydr o- 23- net hoxy- | 5-
0X0- 4, 6- et hanedi yl i dene- 8H pyri m do[ 4, 5-

b] [ 6, 1, 15] benzoxadi azacycl ooct adeci n-14-y1)-, 1,1-dinmethylethyl ester

4, 6- et hanedi yl i dene- 8H pyri m do[ 4, 5-Bpf 6, 1, 15]benzoxad|azacyclooctadeC|n-

15(16H) one, lor, 2 - 2 tahydr o- 23- net hoxy
car bannc aci (121144 ﬁrﬁ)rzg?ﬁé.' lgzcmfgo %goji%l OIGﬁélX%éhkaﬁZ%xgzl?Qﬁm hoxy- 13- oxo- 4, 6-

et hanedi yl i dB DWWD'Q%T@@IMJ’S b][6, 1, 13] benzoxadl azacycl ohexadeci n- 12-

| 1,1 | 2, 1-
st o A P
| a, 12, 13, 14, 18150650 tdionge? cmgrqq%%k%zﬁrl Heptahydro-14- (1-

4, 6- et hanedi P23 Sactiidx no 8H-p) rimdo[ 4, 5-
b][6,1,9,12 g] be@o&lzt etraaz cycl ooct adeC| n-11(1211) - one, 20-chl or o-

9, 10, 14 15 G_tqthglzedmé;dgng,-é ygmﬁ@[ﬂﬁow 1,9, 12]benzoxatr1azacyclohexadecme-

8H- 4, 6- et hanediyldisiRnNes-thlok29 86 'IQTIQHSQﬂfﬂeﬁﬂiﬁr&ﬂ-methoxy—lo [2- (4-
b][6, 1,9, 14] benzoxat i azacycl ‘'ohept adeci n-11("1211) - one, "19-chl oro WD

20041105765 Pemhobpyhathygdseo1 - 27 9, 10, 13, 14 16, 21- hexahydr o- 24- met hoxy-

4, 6- et haneskibyicIfHe- (Zgaqc%rdmtmqaqﬁbtmmm @&Jilfyd&s-z@lmethoxy 15-0xo0-
[6 1,9, 15] be zoxatrl azacycl ooct adeci n- H) - onie, 20- chl qr 6-

9, 10, 12, 13, 18;013happdiyiidene Bhhpyrigudald é&li%walhe@%s@ﬁa%?@ml9wa&wpyn mi do
[4,5-b] [6, 11,9, y)L12], benaekbthypesagycl opent adeC| n-11(8H) - one,

4117602!t ﬁ;gégﬁbég’iﬂéé%‘ip(ﬁc O%F‘iégg %EI% 1% 4 1233@ I mtﬁ/@b‘ént adeci n-11( 8
H) one, 17- chleosthantdiyaideis- 8}9wp§rﬂnﬂ4£)[43rbllf6 E@S]hamwihﬂtc?ﬁoﬁﬁhdmﬁy‘
4 6- gtngagsdlcﬁé’ﬁaqgf%ﬁn‘%‘ﬂ%df %te?]g[ ﬁeiag 12] benzoxat ri azacycl opent adeci n-11(8
- ydr o- 12- ( hydr oxynet hyl ) - 20- met hoxy-
4 6- et handdi- ythamﬂrgd}dbﬁHBHypwmdm[ﬂéE—ﬂ{@ﬂﬁy]:‘Zr]ln:dnm«[))mtﬁazacyclohexadecme-
100, 10 L3RRt BRI SRSe T 0 s Bl 21
methoxy-
1,21-ethanediylidene-SH-pyrimido(4,5-b]pyrrolo[1,2-
1](6,1,9,12]benzoxatriazacyclohexadecine-13,18(19H)-dione, 7-chloro-
10,11.12,13a,14,15,16-heptahydro-15-hydroxy-23-methoxy-
carbamic acid, (20-chioro-9,10,11,12,13,14,15,16,17,22-decahydro-23-methoxy-15-
0x0-4,6-ethanediylidene-8H-pyrimido[4,5-
b][6,1,15]benzoxadiazacyclooctadecin-14-y1)-, 1,1-dimethylethyl ester
4,6-cthanediylidene-8H-pyrimido[4,5-b][6,1,15]benzoxadiazacyclooctadecin-
15(16H)-one, 14-amino-20-chloro-9,10,11,12,13,14,17,22-octahydro-23-
methoxy-
carbamic acid, (18-chloro-11,12,13,14,15,20-hexahydro-21-methoxy-13-o0x0-4,6-
ethanediylidene-8H-pyrimido[4,5-b]{6,1,13]benzoxadiazacyclohexadecin-12-
yl)-, 1,1-dimethylethyl ester
4,6-ethanediylidenepyrimido[4,5-blpyrrolo[2,1-
k][6,1,9,12]benzoxatriazacyclopentadecin-11(8H)-one, 19-chloro-
9,10,11a,12,13,14,16,21-octahydro-13-hydroxy-22-methoxy-
4,6-ethanediylidene-13,16-ethano-8H-pyrimido[4,5-
b][6,1,9,12,15)benzoxatetraazacyclooctadecin-11(12H)-one, 20-chloro-
9,10,14,15,17,22-hexahydro-25-methoxy-
8H-4,6-ethanediylidene-12,15-ethanopyrimido[4,5-
b][6,1,9,14]benzoxatriazacyeloheptadecin-11(12H)-one, 19-chloro-



4, 6- et hanedi yl i dene- 14, 17- et hanopyri m do[ 4, 5
b][6, 1,10, 13, 16] benzoxat et raazacycl ononadeci n-12(13H) - one, 21-chl or o-

8,9, 10, 11,13, :h84/1h87¢&3- OCt ahydr o- 26- met hoxy- 4, 6- et hanedi
yl i dene- 13, ?éetﬁgzl%- 6H- pyri m do[ 4, 5- PCT/EP2004/005621

b][6, 1, 10, 15] benzoxat ri azacycl ooct adeci n-12( 13H) - one, 20-chl oro
8,9, 10, 11, 14, 15, 17, 22- oct ahydr o- 25- net hox y-

12H 4, 6- et hanedi yl i dene- 13, 17- met hanggyri m do[ 4, 5-
b][6, 1, 10, 16] benzoxat ri azacycl ononadeci n- 12- one, 21- chl or o-

8,9, 10, 11, 139:18,13d 41k, 21ghexahyse-Athyentlipxys- met hoxy

4, 6- et han%ﬁ-é!thhr%'ﬂﬁfd@ﬁé‘hP,XG—in{Qtﬂ%flﬂ-ﬁri)E-lrﬁi@oﬂéb 4.0, 13] benzoxat ri azacycl ohexadeci n
- 12-one, 18-chloro-8,9, 10,11, 13, 14, 15, 20- o¢t ahydr o- 21- net hoxy- 13, 1. 4-
di net hyl b][6,1,9,15]benzoxatriazacyclooctadecin-11(8H)-one, 20-chloro-

4, 6- et hanedi 9,|le19[1%;11421'5',pb{li—@étﬂg%-%—ﬁiehﬁyx% 10, 13] benzoxat ri azacycl ohexadeci n
- 12-one, 18-chl or 0- 14-ethyl -8, 9,10, 11, 13, 14, 15, 20- oct ahydr o - met hoxy-

A , -2
4, 6- et hanéoﬁ-ytha@@wéidfmygaiy%flq{ﬂéd{m15%?1'3@9?@,@@!,@@51@9@3  5U8HY ¢l ohexadeci n
12- one, 18- cBh&ON9-chidto HNOUD, B34l -Adxak{tire Q0ahMHG:E~ 1811 Biskeyy et hyl ) - 21-

met hoxy . . . .
4, 6- et hanédt-§ihrerdididepsmyigufol45-91q b4 2ibenzoxpiierayclopentadegy H (BHEpt adeci n-
}1323 8H) - one,d_ a>ﬁ>¢,gmdhmogusfegﬁm,ro%z;ﬁs,,mwl%x%ﬁ %512@%&1110@3'[ ahydr o- 22- m;t hoxy-
, 6- et hane i den rimdal4,5- , enzoxatriazac pt adeci n
T308h) - ondt-batag n@ywﬁf‘%zbﬁﬁéﬁaé?%z@fi D e AR
di net hyl one, 17-chloro-9,10,12,13,14,19-hexahydro-12-(hydrox ymethyl)-20-methoxy-
4, 6- et haned} yl i den rinhdol 4, 5-b] 6,1, 1 nzoxadi azacycl ononadeci n-16( 17H) -
one, 21- c%‘l(’j%gth?%p%éﬁ mﬁhﬁ , T?,"loﬁ, ’fgj,hi)g‘,“gé@glécahydr 0- 24- met hoxy WD
2004/ 105765 BET1 FPACbehoOG6GRLacyeDBexadecin-12-one, 20-chloro-
4, 6- et hanedi ¥lg 41 G, Dbenz | azacycl ooct adeci n-
15( 16H) - one, kgoﬂgﬂﬂe%ﬁ‘?%‘“(%q ;ﬁeﬁ ﬁ?%ﬁ‘%g%z”@a‘%?%@éﬁg 14, 17, 22- oct ahydr o-
23- met hoxyh.6-ethanedydidenedft dv-ethahoplirmede[40- t he present invention the compounds
of formula (463" @, 15F)6 S?aét Ben i 9903HLdnB % Pehloro-
4, 6- et hanedi ?[i ’aénéﬁgﬁ]m&go ZE %;EG ]1 fgfﬁgnzg?a i zlalz’acyc c())rp()’ent adecine, 17 5
br ono- 8, 9710811 0bl, 1316482 9-0pfahydigrdp ductlnkyet hoxy- 13- met hyl ,
4, 6- et hanagg-yﬂhhﬁ@mﬁmﬁémgg{eﬁ]aﬁojgh[a@ﬁ}magypﬁnzoxadi azacycl opent adeci ne, 17-
brono-8, 9, 10 ]][% 1 éﬁ 14,19- oct ah rcc)l- 20- g&%’%xy-,
4, 6- et hanedi 9 deile P?W%’[‘%,@Cﬁﬂc@, e g 23RS PRz acy cl ohept adeci ne- 12
, 15- di one, 19;9¢H, br, 04, 85,97,20.0dthhid3o-24-midthakl- oct ahydr o- 22- met hoxy- 13- ( 2-
12H-4,6-ethanediylidene-13,17-methanopyrimido(4,5-
b][6,1,10,16]benzoxatriazacyclononadecin-12-one, 21-chloro-
8,9,10,11,13,14,15,16,18,23-decahydro-25-methoxy-
4,6-ethanediylidene-12H-pyrimido[4,5-b][6,1,10,13]benzoxatriazacyclohexadecin-
12-one, 18-chioro-8,9,10,11,13,14,15,20-octahydro-21-methoxy-13,14-
dimethyl-
4,6-ethanediylidene-12H-pyrimido[4,5-b}[6,1,10,13]benzoxatriazacyclohexadecin-
12-one, 18-chloro-14-ethyl-8,9,10,11,13,14,15,20-octahydro-21-methoxy-
4,6-ethanediylidene-12H-pyrimido[4,5-b][6,1,10,13]benzoxatriazacyclohexadecin-
12-one, 18-chloro-8,9,10,11,13,14,15,20-octahydro-13-(hydroxymethyl)-21-
methoxy-
4,6-ethanediylidenepyrimido[4,5-5][6,1,11,14]benzoxatriazacycloheptadecin-
13(8H)-one, 19-chloro-15-ethyl-9,10,11,12,14, 15,16,21 -octahydro-22-methoxy-
4,6-ethanediylidenepyrimido[4,5-D][6,1,11,14]benzoxatriazacycloheptadecin-
13(8H)-one, l9—ch10rq—9,10,l 1,12,14,15,16,21-octahydro-22-methoxy-14,15-
dimethyl-
4,6-ethanediylidenepyrimido[4,5-][6,1,16]benzoxadiazacyclononadecin-16(17H)-
one, 21-chloro-8,9,10,11,12,13,14,15,18,23-decahydro-24-methox y-



10 met hyl propyl) -,

4, 6- et hanedi yl i denepyri m do[ 4, 5-b] [ 6, 1, 10, 13] benzoxat ti azacycl ohept adeci ne- 12
, 15- di onfi24 <Pa ZIBI oro-8,9,10, 11, 13, 14, 16, 21- oct ahydr o- 22- et hoxoy-

4, 6- et hane P;j? M EByri mi do[ 4, 5-b] pyrrol o[ 2, 1 PCT/EP2003/005621

K][6,1,9, 12] benzoxatri azacycl opent adeci n-11(SH) - one, 19-chl oro-18-fluoro- 15
9,10,1 |l a, 12,13, 14, 16, 21- oct ahydr o- 22- net hoxy-,

4, 6- et hanedi yl i dene- 8H pyri m do[ 4, 5- L[ 6, 1, 10, 13] benzoxat ri azacycl ohexadeci ne
, 18-chl oro-9, 10, 11, 12, 13, 14, 15, 20- o¢t’ahydr o- 21- nmet hoxy- 14- net hyl -,

4, 6- eL lhanacﬁ-mhhmmmnd-ﬁﬂqg{rmi&[b]i-ﬂ[e,1,1§]b&ﬂz]dmdimcqtlbbaad@ym-l ohept ﬁd:aci ne,
19- ¢ or o- , 11,1213 , (b 21 ros 22 XY: 155 met hyl -, 20
4, 6- et hanedi @?‘38&8’85?’?brﬁhji%P‘gt‘ﬁsﬁ%‘H?‘%fgylwﬁ%ﬁz’iﬂz@ﬁf}nggﬁ’é%ﬁ%fﬁf adeci ne,
17- chl or o- 82%uikbhaky; 12, 13, 14, 19- oct ahydr o- 20- net hoxy- 13- net hyl -,

12H 4, 6- et hanedi yl i dene- 13, 17- met hanopyri m do[ 4, 5

b][6, 1, 10, 16] benzoxatri azacycl ononadeci n-12-one, 21-chl oro-

8, 9, 10, 11n hpaitituki eifbpdidnedB oflthe progeitdn htioe thewompoundof formula (I) are

4, 6- et hanedi yl i -12H pyrim 4 5:b][6, 1,10, 13] benzoxat ri azacycl ohexadeci n
-12 one, 18-%’1‘3“%‘?@?%’:‘[@1"‘1%&1&?0{%‘?&&% %5 20- oct ahydr o- 21- net hoxy- 13, 14-di net hyl -

4,6-cthanediylidenepyrimido[4,5-b][6,1,12]benzoxadiazacyclopentadecine, 17-

By - e, 19 TRRPPERYAL TS dySstaruch bR S B Ab 2 S et hoxy- . of

8H) - one, 19-chloro- _
4, 6- et harfe@ethanetbylédspepywinidpli, 5b1i 1 4 21bendoxhdisbanyzlopentadesines § &1 ohept adeci n- 13(

8H)- 30 , . . 20- -

15|2 chl or 8?8,bf8r,n§.)ﬁ’%’£?’ﬂ’,lié,3féﬁIglqc(t)agllya 0y(j)r Itl)l-eglfﬂ.{rét hoxy- 14, 15-di methyl -, O her
speci al dh@athanddidideperyumidaidsd-bl 6.1 HOs3 Iusongratnatecysioheptadediae-1 2 Snherein - X -
represent's. - fie, Y0.RRAISLORT OB FIT| EFRA04RARS O dmeind 13 hose_conpounds of

formula (1) wherein -X - represen -, 1n particular - ; - those
conpd@nds ofmeBYRIERYDEI ) wherein R is fluoro, chloro or bronp; - those

corrpounga,@]gthfaﬁédfyllh@néﬂwﬂﬁhsr4¢j-ﬂ] [52,21,1!0§13v]3cu,@mm&E&ﬁnalepfad@mﬁqz,15-| " t hose
opt | onal Ty <l 1orsplstoich 1Bl To ¥ orBhucedhuBahEs of T or mi a (1) wherei n
b o ik diyysidoc i AT g
O Py R AT L T
sai d 15 met hoxy10,$1a12,H54,16,0h-o¢tabfdrold-methocy-ure of fornmula (1). - those
conmpoundsy OF b QLM dnd BH-YGRGLMA, £6116 S0 BT S o dra A bR dactpst | tuted
18-chloro-9,10,11,12,13,14,15,20-octahvdro-21-methoxy-14-methyl-,
4,6-ethanediylidenepyrimido[4,5-b][6,1,11,14]benzoxatriazacycloheptadecine, 19-
chloro-8,9,10,11,12,13,14,15,16,21-decahydro-22-methoxy-15-methyl-,
20  4,6-ethanediylidenepyrimido[4,5-b][6,1,9,12]benzoxatriazacyclopentadecine, 17-
chloro-8,9,10,11,12,13,14,19-octahydro-20-methoxy-13-methyl-,
12H-4,6-ethanediylidene-13,17-methanopyrmido[4,5-
b]{6,1,10,16]benzoxatriazacyclononadecin-12-one, 21-chloro-
8,9,10,11,13,14,15,16,18,23-decahydro-25-methoxy-,
25  4,6-ethanediylidene-12H-pyrimido[4,5-b][6,1,10,13]benzoxatriazacyclohexadecin-12-
one, 18-chloro-8,9,10,11,13,14,15,20-octahydro-21-methoxy-13,14-dimethyl- ,
4,6-ethanediylidenepyrimido[4,5-b][6,1,11,14]benzoxatriazacycloheptadecin-13(8H)-
one, 19-chloro-15-ethyl-9,10,11,12,14,15,16,21-octahydro-22-methoxy-, or
4,6-ethanediylidenepyrimido[4,5-b][6,1,11,14}benzoxatriazacycloheptadecin-13(8 H)-
30 one, 19-chloro-9,10,11,12,14,15,16,21-octahydro-22-methoxy-14,15-dimethyl-,

Other special group of compounds are:
- those compounds of formula (I} wherein Xt represents -O-;



with one substituent selected from Cr_4al kyl oxy- or Het 2- in part icular
propyl oxy substituted with norpholinyl; 15 - those corrpounds of formula (1)

wherein Rl&,P%O@%gri gen or Cl _4alkyl-, in particular rre%‘l;%w&rww%rei n R12
C -

is O _4al ky bonyl -, in particular t-butyl-oxy- ose
conmpounds of fornula (1) wherein Het2 represent norpholinyl optionally
substituted with C Aal kyl, preferably norpholinyl attached through the
nitrogen 20 atomto the remai nder g t he conpounds of forrmula (I); - those
compounds of formula (1) with Het3 r %r esent norpholinyl optionally

subst i t ut-edhasietcomourtialof formupr @ wherkiny XfoteprestritsyNRA: tiaghstutahr-ough t he
nitrogen mto the remai nder of the conpounds of formula (1); - those
conpounds 0 fornmula (1) wherein Het12 represent nor phol i nyl optionally 25
subst i tut-edhwctdonrpmumhldbjdrmum(é)‘\elnahlnﬁ nmﬂprbrol ¢higdo aatbrandied t hr ough t he

ni trogen _ fs%}ctﬁﬁrplenr?ds r§ \gﬂergl?ql,cgg‘g m%f f?&HyI a (l). I'n a further

enbodi nent resen nve I on POt e at position 2',
the RS substhd)&ctﬂ@ntpou@broéé@nm@ (lﬁ)/‘dh@ger as Hhhlm;mtd:um thiazgdWsi ti on 4', the R

substi t uent, nggalﬁ?lﬁg’fﬁ%a tﬂ%é? ya}nd is at position 5, the R3 substrtuent S

at position Sti t'uent at, position 7 of the structure of

formul a (- )thosslcosmeundsyoé fyrmuia{(®) wierein 58 Cocrdlamyl-sinpariodanetomyl’ | the R
substi t UQntthés%Wo B JPY (?} WherBR ¢ i8¢, inspeﬁ'ﬁculﬁﬁﬂie%ﬂ@tﬂnallyt he R2

substituent repre ents I's at position 5 ubsti'tuent is at
posi tion Zsélhﬂltt“ﬁé“mcé!@lf’strtuent at position 7 of the structure of formula

(1). 85 \L\Dtﬂ&(&%oﬂr%ﬁﬁﬁ o‘?@&hﬁ?&@?&ﬁ&%ﬁ@‘% re&‘ﬁtsTrB@thSWH&eﬁfsafdh' s invention

can be prepared by a several stan synt hetic processes commonly used
by those s@?th%’éyisﬁt?‘?fetloér7t° fghe grughe @ %ﬁ'@ piadbry and described for instance

in the fal |tﬁWcﬁ:@n{pﬁﬁﬁisQﬂ$@ﬁml '(fewRsremyrE! rbpre@ammp@ﬂ@roxy\éabstﬁéteﬂ part4) p
261- 304 Fusegl ti mt?tu es Agﬁé‘ncl I:k 0scr e Chem aFf’harml 5 Bul I ., Vol
41(2) 362-38 %) ot e¢lesls PRI oRy 14TH TPaﬁth‘i P{oRY. X, \Y2-X2\
Rz | X4 \subé(ﬁuféd“(ﬂlh nYafphodii®l; Xs Y1 HN %N 1 X fir' / XI R Ra NR3 + HZNK", |
0 ~N 1'?5 - those compounds of formula (I) wherein R" is hydro gen or Cy_salkyl-, in particular
methyl or wherein R%is C.salkyl-oxy-carbonyl-, in particular t-butyl-oxy-
carbonyl-
- those compounds of formula (I) wherein Het” represent morpholinyl optionally
substituted with Cy4alkyl, preferably morpholinyl attached through the nitrogen
20 atom to the remainder of the compounds of formula (I);
- those compounds of formula (I) with Het® represent morpholinyl optionally
substituted with C;.4alkyl, preferably morpholinyl attached through the nitrogen
atom to the remainder of the compounds of formula (I);
- those compounds of formula (I) wherein Het'? represent morpholinyl optionally
25 substituted with C;.4alkyl, preferably morpholinyl attached through the nitrogen
atom to the remainder of the compounds of formula ().

In a further embodiment of the present invention the X substituent is at position 2,
the R' substituent represents hydrogen or halo and is at position 4’, the R? substituent

30 represents halo and is at position 5’, the R’ substituent is at position 2 and the R*
substituent at position 7 of the structure of formula (I). Alternatively, the X?
substituent is at position 3°, the R substituent represents hydrogen or halo and is at
position 4’, the R? substituent represents halo and is at position 5’, the R’ substituent
is at position 2 and the R* substituent at position 7 of the stracture of formula (I).
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RaJd (p) (Ill) RN(IV) x2 R 1 HNR XN Ranl NR3 (1) VY1 and Y, each

| ndependently represent a C-5alkyl, C-6alkyl, COCl..al kyI CO C1-sal kyl,

Het 22- CH, 6R17-NII -, CR18R19- Co, CH2- CO- NH- CL-

- Cl1- 2al kyl“%@%lw or CO Ci1-3al kyl - NH X3 and X4 re‘fﬁﬂ@%’ﬁ? /@Sﬂlonal |y
protected functional groups, such as for exanple a prinmary or secundary

am ne, hydroxy, hydrogen or halo (Cl, Br or |), which upon reaction produce
together with the Y1 respectively Yg,substitnent to which they are attached,
the divalent Y radical as defined for fornmula (1) As further exenplified in
t he expeFhaempriundaot thif invémiod ese bé pepaned by appof sevedahstamgdaod pyndlieticonpounds ar e
t hose ¢ n here| nafter
referregsmgéégé&sccoggnnﬁ{))@ﬁﬁé@)i%orw 1%d( é%he &r& a?"eé gl]éaﬁlg? y prepared using
the fol Idnspmk;pcisfy)ntmmBs 1rstbhé¢1h)w1ﬁglmferomq@wﬂ{wero¢ychb Cgmpmuedst i~on may be

prepar edy 7 ui nazol i ne
(H) or n&gﬂ 9 é? 8@35%93&@%&3&&&%6&%%} gmﬁ%}%]%én%ﬁ %j‘(ial‘é [ %\eml ch can be

pr epar ethﬂlﬂ oNol ¢H@ndoL368 (1}99&)154@@515'830./,61%&1111?@1'@01 dOthi@-Wdroxy 3- et hoxy
benzoic acid, 15 respectively. Coupling of the Iatté%\co unds with suitable
substituted anilines (111") under standard conditi onsYZT rrpl e stirred

I n propangl at an el evated Ke(rperature rangi ng form 40-1 uring 3-12 h,
ani l i nes Wu}(:‘h intfir turn cem e > _pREpar ed ZQ_g\a)ccorm /&, eactlon schermes

4-8, furnish ¢ wnedi ate co ds (IV , Sc erreﬂ WO
20041105765 WP 0&41(30‘5621 *Fﬁ 1 voer -3 WOY™SN 25 NN~ |~ O
O Y~X2R2 q/ 7 +R~~ | ", O ' NksR @WI R2330 / NJ
(W) (11') OM V-~ W)XZ\ 1 R2 (m (
X2 2
Y/J\::,ﬁﬂ
/ HN \\H1
X1
AR
RA-< P N/) R°
M

'Y, and Y; each independently represent a C,_salkyl, C_galkyl, CO-C_galkyl, CO-C; 5alky1
HthZACHq-CO CO-CR'*R".NH-, CR"®R"-CO-, CH,-CO-NH-C,_ salkyl-, -Cy palkyl- -NR?'-CH,-CO- or
CO—CI salkyl-NH-

X3 and X represent optionally protected functional groups, such as for example a primary or secundary
amine, hydroxy, hydrogen or halo (Cl, Br or I}, which upon reaction produce together with the Y,
respectively Y, substituent to which they are attached, the divalent Y radical as defined for formula (I)

As further exemplified in the experimental part of the description, a particular group
of compounds are those compounds of formula (I) were X1 represents -O-,

10 hereinafter referred to as compounds of formula (I') which are generally prepared
using the following synthesis scheme. The compounds of this invention may be
prepared starting from the known 6-acetoxy-4-chloro-7-methoxy quinazoline (II') or
from 6-acetoxy-7-benzyloxy-4-chloroquinazoline (II'), which can be prepared from
commercially available veratric acid and 4-hydroxy-3-methoxy benzoic acid,

15  respectively.

Coupling of the latter compounds with suitable substituted anilines (III’) under
standard conditions, for example stirred in propanol at an elevated temperature
ranging form 40-100°C during 3-12 h, anilines which in their turn can be prepared

20  according to reaction schemes 4-8, furnish the intermediate compounds (IV’, v
(Scheme 1). |



C V~y Oy Oe- NO~YX22 |IOHNR | ~~-H~f ONJ + 2ZNIR | \ O/ NJ
(Ita) (a) (lva) V = hydrogen or a protective group such as for exarrpl e,

net hyl car bgigydoosdoshdt yl . methyl, ethyl, benzyl or trial fyl, *, (%E?ups RZS
represents Ara, Ar4-Cl4al kyl, Cl4al kyl, C2-6al kenyl optionally su ituted
with Het12 or R23 represents O -4al kyl substituted with one or where

possi ble two or nore substituents selected from Cl4al kyl oxy, hydroxy, hal o,
Het 2, NR7Rs, NROR10-carbonyl or Het3sgarbonyl, wherein X2, Ar3, Ar4, Hetl2,
Het2, Rl, R2, R7, R8, R9, R 10 angtlip are definedyas for the conpounds of
formula (1) Deprotectlon of the Tntermnedi ates of fok Ul a el Vo2 1V) as
descri bed i n PLot ectl ve oups in Organic Synthesis byYf ¢ & eene and

PGM Wts, 3drd edi i on, 985{0II dby rlng +M t sunobu
condi tions gi e ar get / I' (S he
R16 are defj,ped heJel nbef or

wierein V and

=N - \Rz Y-X2 HN R1
~ HO HN "JRL Mo RIN° D - ~ O& zis\/) NI R2 ~0 1 ~ (r)
z z V\DYX2R2HC]Y{@1R2Y—XR((‘;I[)HNRHNR REHOWON plI NI
I OlI/ Nf\ 0N (1'a) (1Vv2) WO 2004/ 105765 PCTI EP2004’4005621 -32
Al ternatively, those conpounds of formula (1, b) wherei XY Le}&k@sﬁﬁ?ts
-Cl - 5al kyl - NR- . 5al |<y| CI 5a| kyl - NR14- CO- Cl . 5al kyl -
_Cl1_5al kyl -CO- NRL5-_§hi kyl - Q- 688K - O \R1

26a| | -
- Cl - 3al kyl - Nt P N - Hetib\vmzx %u 3g| kyl-, 0

-d - 2alky1- ZNHy -Cl 2 - CONFP 5 CRI8RL ,\)N
- Cl - 2al kyl NRO20°Cl M3al kyl - co- FeN™ R o v
e (Ha)
(1) (TV?)

V = hydrogen or a protective group such as for example, methylcarbonyl, t-butyl, methyl, ethyl,
benzyl or trialkylsilyl groups

R represents AP, Ar"'-Cl 4alkyl, C, 4alkyl, C, salkenyl optionally substituted with Het'? or R
.represents C;_salkyl substituted with one or where possible two or more substituents selected from
.C4alkyloxy, hydroxy, halo, Het?, NR7R8, NRng—caIbonyl or Het3-carbony1, wherein X2, Ar, Ar,
'.Hetn», Hetz, Rl, Rz, R7, RS, Rg, R'® and Het® are defined as for the compounds of formula (T)

Deprotection of the intermediates of formula (IV’ — IV®) as described in Protective -
Groups in Organic Synthesis by T.W. Greene and P.G.M. Wuts, 3™ edition, 1998

5 followed by ring closure under Mitsunobu conditions give the target compounds (I’ —
I'*). (Scheme 2 — wherein V and R'® are defined as hereinbefore)

Scheme 2
v
\O\ X N R? HO~. /X /\ R? Y X2
Y T “ / ~ /
Y TR HIN \R‘ / HN \H‘
0 N > HO — 0
23 v 23 23
R ~o” N/) (IV") R o N) R ~0 N) 1)
V\ ] 2 HO\ /X O Hz Y X2 /\/R2
Oy — X2 R /\k/_,/ /
OY HNJ\’\I]W HN SR
HO o

B A Jd\w ﬁl
@O J ©/\o 7 g\o NS .

av?®



-Cl . 2al kyl -NR ' - CH2- CO- NH- C13al kyl - or -NR22-CO-Cl - 3al kyl -NH are prepared
using the follow ng synthesis scheme. The intermediates of formula (1Vb) are

obt ai ned d herei nbefore. Deprotection and su ent formation of
the corr poﬁ'?fﬁ? &gt her using the appropriate ani mated éﬁg@i‘m"’(l?ﬁ@ér
standard conditions to provides the internediates of formula (XXVIU).
Deprotection followed by ring closure provides the target conpounds of
formula (I'"""'). Schenme3d V-0 Y2-x2 RZ?%OV-O~ Cl JNY2 X\ /z oy- HNJr~\ "\Rl

RR3 + ~~-' Ol \ J ONHN\RL RZ ) (I11) ON(IVb) V-O~2 VON V-ON
Y2 X Re pReniati vy, 1hasexanﬁaund3pﬂﬂmnu]a (®) wherein YGepiesentNC Ralkd-Rt | HN Rl O HO

Oon 1) MRl Gty R L0 Sridioto CoaBes CONG L g S L R o

NRL VYt\ HsalkylNH-, -‘C 1 alkey1-EBh \-O\ salkyl-NE2-GQ-Het™:, 0 NJ ( XXVI1) Rz ~o N) ( XXX)
gt ﬁyi]cg %22 ¢ﬁ FP%W‘ 39'}}%’ hf/?Pzagiyﬁw &@eggym#)o T dfz%ﬁiﬂl gr oups or In
case of €RBf ﬁ@a&élmdikyh@@rlyll %@, sakgl-60tp whi ch the remi nder of the
ol ecul e & s AtE ARPEEL, CO-NH-C, salkyl- or -NR-CO-C; salkyl-NH- are prepared
using the following synthesis scheme. The intermediates of formula (IV®) are
obtained as described hereinbefore. Deprotection and subsequent formation of the
corresponding ether using the appropriate aminated alcohol under standard conditions
10 provides the intermediates of formula (XXVIII). Deprotection followed by ring
closure provides the target compounds of formula .

Scheme 3 _ ~ VX2 R2
YO ol V—O X\/B
YZ_X 0. /k\'
0 SN /L' j)/ HN \R1
+ — =
RZS\O N¢l H N \ 1 Rza /N b
~
(i (I3 - 0 NT (V)
V-0 V—0_ v—o0
~ 2 ~
Yz X RZ Y2_X . . Y. _XZ 2
/E/l] \/| Y \fﬁf
. : HN
OY AN S R' \ \}’1 HN \\R‘
R23_ P b 23
0 N7 (vP) ’) XV ™o N XV
v—0 HO
N 2 N o
Y2_X R2 Y,_XZ 2 Yz X RZ
Y " i
~ e HoN L
Yoo TS T S Y HN SN
R23 P 23 R23 —
~o N7 XV R™\o N’) (XKX) ~o N/l o

V = hydrogen or a protective group such as for example, methylcarbonyl, t-butyl, methyi, ethyl, benzyt or
trialkylsilyl groups or in case of solid phase chemistry the resin to which the remainder of the molecule is atiached
R represenis AP, Ar“-CMalkyl. G1.4alkyl, Cp.galkenyl optionally substituted with Het'2 or R? represents
C1.4alky! substituted with one or where possible two or more substituents selected from G, _4atkyloxy,

hydroxy, halo, Het?, NR7R®, NR®R " -carbonyl or Het*-carbonyi, wherein Ar®, A%, Het'?, Het?, R7, R®, R®, R0
and Het® are defined as for the compounds of formula (1)

Y, and Y, each independently represent a Cy.salkyl, Cy.salkyl, CO-Cy.alkyl, CO-Cy.salkyl, Het?2-CH,-CO,
CO-CR'RY-NH-, CR'®R9-CO-, CH,-CO-NH-C,_salkyk-, -C;palkyl-NR?*-CH,-CO- or CO-Cy.galkyl-NH-



R23 represents Ar3, Ar4-C, .4alkyl, Cl.4alkyl, C2.6al kenyl optionally
substituted with Het12 or 823 represents OLl-4al kyl substituted with one or
wher e possywi) Aol ¥37@r nore substituents sel ected from Clpé%ig%\o%y Zlhydroxy,
hal o, Het2, NR/7R9, NROR10-carbonyl or Hel 3-carbonyl, wheréin r4, Hetl2,
Hell, R7, Rs, R9, R10O and Hel 3 are defined as for the conpounds of forrrula
(n Yl and Y2 each independently represent a C,.6al kyl, C.6alkyl.

CO- Cl-5al kyl, CO- Cl. 5al kyl, Het22-CH343CO, ~CO CR16R17-NH, CR18R19-00-,

012- CO- NH- C1- 3al kyl -, -C1.2al kyl- NR21- CH2- CO- or CO Cl. t;%alk | - NH WO

2004/ 105 2d8TerperiEip2annlontss the synthesiyef eorepaiadls pffoumelapl 99w bﬁOth@é synt hesi s
of conpoundsacgbnfiemesd-10! . b) are provided in reaction schenes 9-12. For

t hose conpounds where X2 represents -0-, the suitable substituted anilines of

5 formula (111") are generally prepared. fromthe comrercially avail able
ni tro- pheng those(cEinpdis WiRreX > féhé@éﬁ&@tﬁféshﬁ&mamhﬁﬁe@&mwm ()Cl) under
al kal i ne condltlons in a reaction Inerf solvent, for exanpl e, u3|ng

di et Ayl aosnak HE)GBI\&Q?Q?W pIsBargH SEnibe compmercrllyRyartihie ﬂ’é@uﬂ’fteﬂﬁb ni tro- phenyl
deri vat i vgg)(athlthe dSw km&%mpégenate@qmgmqs ()@?ﬁﬁaélan&hh@c&{mrlﬂ acondi tions,

for exanp usi i ron/ acetic acid, d the 10 substituted anilines of
formul a (qepq)on(lgggm}ﬁmg,) fore Smcﬂgn@?{vlmmde {OMfpdn the presence No2 Y vV - -
02N \ ~Ri of(I%)CG’!?("Dhe(réQult}ng rﬁ@&?ﬁéﬂ;@ﬂcm»@ﬁv&:@(ﬁ?)@ Sl‘xb“SCQ’uddtlly rEBlNelRl (ia) X

represents haI 0 or. exa represents hydrogen
or a pr ot@@f’f % BME&EW%H%“SF ko ex gy Pr]ﬁi ‘é““cn‘é‘?‘ﬁ%ﬂeE%\F‘ﬁSnt?Iyl?ﬂgalfor t hose
corrpqundSSubbm&dxaﬂfnep@mﬁﬁﬁla(ﬂNR@S%héﬂ;czl I kyl -, the suitable substituted
anilines of formula (l111b) are generally prepared fromthe comercially

avai l abl e 2- nitro-benzal dehydes (Xl Ll1) and the am ne substituted al cohols
(XI'V) by reductive amnation under rd conditions, for exanple using
NaBRR and ti tanl un(iv)isopropoxide as reduci ng agents in ethanol as solvent,
yielding in aﬁ* OB0 step the nitro-benzyl am q;aéle ,ff HfX\/) Next the
primary free al }ﬁ |s+pro¢ec,t,9c1 usi ng art known pr ocedur}\,\lfor exanpl e,

H1
(X1) (XIn)

/

. / Reducuon
O~
’ J\, N

HNT SN

(HI)

X represents a halogen such as for example, Cl, Br, and I
V represents hydrogen or a protective group such as for exampie _—
methylcarbonyl

15 For those compounds where X2 represents ~NR™.C i-2alkyl-, the suitable substituted
anilines of formula (III°) are generally prepared from the commercially available 2-
nitro-benzaldehydes (XIII) and the amine substituted alcohols (XIV) by reductive
amination under standard conditions, for example using NaBH, and
titanium(iv)isopropoxide as reducing agents in ethanol as solvent, yielding in a first

20  step the nitro-benzylamines of formula (XV).

Next the primary free alcohol is protected using art known procedures, for example,

using an esterification reaction with acetic anhydride in the presence of pyridine.



i

using an esterification reaction with acetic anhydride in the presence of
pyridine. WD 2004/ 105765 PCT/ EP2004/ 005621 -34 The thus obtai ned

i nt er medi la (XVI) is subsequently reduced accordin to standard
condi ti ong‘;ﬁ?@f"liﬁgﬂj usi ng hydrogenol ysis (H2, Pt/C, P?WBH&@H@F” McOH) or
tin(ll)chloride (SnCl 2. H20 EtOH) to yield the substituted anilines of
formula (I11b) (Schene 5). 5 Schenme 5 2 12 z R ~ ~ OR Reductive HO-'--- NR
H+ HN, SOHR12 \ Il R NOz Y zN R zﬁni mation (XI11) (XIV) (XV) Shielding

rl free alcohol O R12/ I R Reductl“%' V-1 Y NRz iz H2N R- E R 02N

~~I' 'R (Thexhug Whi)ned\rhtémﬁwﬁﬁ@@ﬁiﬁnﬁu]ﬁr(mﬁslsuBseQﬁ&uEr r&dtﬂi&d&&c&r@fngexarml e

- chl or Qe SRHRr BAear der e 8 By RBRAI L RUCOSIERE Subst | ¢ ut o

ani | i neSM@OH)@i-miutﬂl)cﬂlﬂmﬁé (31401, HLO, BiOHY ttyidl® tHeQdbétibalee aRilings oft he suitabl e
substi t @n(h:l n@g % ormula (I111b) were obtained by reductive ani mation
of 4-chl E?ﬂ% }:lehyde wth primary amno acids. A nethanolic

sol utsi on of 10 mmol al dehyde 1, 20 nmmol amino acid 2, 19 mml KF, 1 15 nlL 4%
t hi ophene (inDIPE) and 1 g PVC (Skhktitieys in THE or McOH) under 1 atm of
hydrogen is stirred at 50 C (schene 5a). The reaction m'xture is filtered
after cons ion of 4 eqhua vaI enté of hydrogerny.(t eafter 48 h) and 3
equi val ent s od anhyqy d RAYEHVE NextO thﬂmsol ( En is stirred for
1-3 h at rog ature \(\L roftor®ng) , t hefl $s of 6 N anmmoni a
in MOH is I3dded fid stirring 20 Asimationi nued for £ h to Rnor k- up excess Boc
anhydri de. Fi nal I y,(XllRe sol Ul¥h is evaporated to dryHe®s (sublimation of
tert-butyl carbamate is observed) and the resulting Boc‘S Lol t ected N-benzyl
amno acid 4 is purified by HPLC. Wien R is not eqyal frthee 1y ogen,
Boc-protected aniline 5 is observed as the major progquct. l}oh case

met hod B d&&ﬁeNTﬁﬁﬁ to obt ?{enugugg ani Ivl\r:)(a/Yi)thype 4 f:‘\“ de |nfra) 25
————ee e B12 \\ll
" OuN
) (XVD)

V represents a protective group such as for example methylcarbonyl

'U‘sing the aforementioned method in two alternative forms, 4-chloro-2-
nitrobenzaldehyde has been converted in suitable substituted anilines of formula

10 (]Hb). In a first method (Scheme 5a) the suitable substituted anilines of formula ()
were obtained by reductive amination of 4-chloro-2-nitrobenzaldehyde with primary

amino acids.

A methanolic solution of 10 mmol aldehyde 1, 20 mmol amino acid 2, 19 mmol KF, 1
15 mlL 4% thiophene (inDIPE) and i g Pt/C (slurry in THF or MeOH) under 1 atm of
hydrogen is stirred at 50 °C (scheme 5a). The reaction mixture 1s filtered after
consumption of 4 equivalents of hydrogen (typically after 48 h) and 3 equivalents of
Boc anhydride are added. Next, the solution is stirred for 1-3 h at room temperature
(LCMS monitoring), then an excess of 6 N ammonia in MeOH. is added, and stirring
20 is continued for 1 h to work-up excess Boc anhydride. Finally, the solution is
evaporated to dryness (sublimation of tert-butyl carbamate is observed) and the
resulting Boc-protected N-benzyl amino acid 4 is purified by HPLC. When R’ is not
equal to hydrogen, Boc-protected aniline 5 is observed as the major product. In this

case method B can be employed to obtain the aniline of type 4 (vide infra).
25



WD 2004/ 105765 PCT/ EP20041005621 -35 C Ocl ~ HI O-\ HzNOR a RO-~N N2
RHI R 3NH2 R= M, E, tlI3u, R =Hor alkyl b (R not HH bl (R=H)
2ttt C ~ln NRI+T\ R HNYOR NHz O nmma j or

pr oduct Scﬁgr)rzé}@géﬁ%as) 1 atm H2, Pt/C, KF, thiophene, Okziehggﬁ@%qgﬁépga s b)
Boc20, MeOH, RT, 1-3 h. 5 A second nethod to obtain the suitable substltut ed
ani | i nes of forrrula (TI1) has been the reductive am nation of primary and
secondary ami no acids, amno acid hygrochlorides, N-methylallylamne and
rnet h. yl am noacet al dghyde di methyl acetal wth 4-chlor eni trobenzal dehyde
1 and 4-chl oro- 3-fl@orRoe- 2- ni t r obdgnzal dehyde 10 (¢Sch 5b). Overall yields
vary between 13oanax100% ouki ot _(Sigs mol amine 7, 5
nmol al dehyde 1 or 6iin 30 nL q_l phl or omet hane s addedys mmol
titanium(1V)tert- butH%dead& DI PEA (when 3 |s%37drochlor|de) Aft er
stirring for 15 mn, 12 rrrmln'aqgﬂr%lr)n 15 ty4 acet oxybpr ohydri de i s added and
stirring is continued for 1-5 I% )?LCMSb rﬁ)Pﬂ“t'orlrigf(R xt, the reaction is
wor ked up with 10-20 nL of a saturated NaHCO3- sol u%gn and stirring is

continued until bubbling stops. The resulting enul si is filtered over a P3
i t Ry di chl or onetda he @rganic |ayer is

sintered glass filter and washed
acted witB dichlorg hane. Drying of 20
pgnesi um NEO

separated and the aqueofls phgse @

t he conbi ned organic A% "N ROt assi um car bonat e) ,
followed by filtration and, evaporation of the sd|'Vent yilel ds the crude
N-benzyl amine 8, which is usual l'y\plire enough to use for?the next reaction
step. When R is hydrogen, the secoEary am ne can be protected with a Boc or

Cbz group by respectivel yyaeddufig thgfe equi val enasr biucBoc anhydri de or
benzyl chloroformate 25 and three eq of DI PEA to a nethyl ene chloride

solution of the amne and stirring for ' Wth Ti(]V)isopropoxide,
t ransest er i J5EAE W Ah 8ty He ditdfe oH&@hﬁﬁ@rM?OHa *or LA Bdee:9Bu ester .
MeOH, RT, 1-3 h.
5

A second method to obtain the suitable substituted anilines of formula (T1I°) has been

the reductive amination of primary and secondary amino acids, amino acid

hydrochionides, N-methylallylamine and methylaminoacetaldehyde dimethyl acetal -

with 4-chloro-2-nitrobenzaldehyde 1 and 4-chloro-3-fluoro-2-nitrobenzaldehyde 6
10 (Scheme 5b). Overall yields vary between 1.3 and 100%.

To a solution (suspension) of 5 mmol amine 7, 5 mmol aldehyde 1 or 6 in 30 mL
dichloromethane is added 5 mmol titanium(IV)tert-butoxide and 5 mmol DIPEA
{when 7 is hydrc»chlon'de).l After stiring for 15 min, 12 mmol sodium
15  triacetoxyborohydride is added-and stirring is continued for 1-5 h (LCMS
monitoring). Next, the reaction is worked up with 10-20 mlL. of a saturated NaHCOs-
solution and stirring is continued until bubbling stops. The resulting emulsion is
filtered over a P3 sintered glass filter and washed with dichloromethane. The organic
layer is separated and the aqueous phase extracted with dichloromethane. Drying of
20  the combined organic layers with magnesium sulfate (or potassium carbonate),
followed by filtration and evaporation of the solvent yields the crude N-benzylamine
8, which is usually pure enough to use for the next reaction step.
When R is hydrogen, the secondary amine can be protected with a Boc or Cbz group
by respectively adding three equivalents of Boc anhydride or benzyl chloroformate
25  and three eq of DIPEA to a methylene chloride solution of the amine and stirring for

!'With Ti(IV)isopropoxide, transesterification was observed once when 7 was an amino acid tBu ester.
The reduction was unexpectedly exothermic in this case, and the heat may have caused this side
reaction.



The reduction was unexpectedly exothermc in this case, and the heat may have
caused this side reaction. W 2004/ 105765 PCTI EP2004/ 005621 -36 16-24 h at
roomtenp t en R is bulky, Boc protection is ge Ly sl ow and
requires g\?glzﬁi@e‘]g@efl uxi ng i n nethyl ene chloride. Next ?%&%@@émﬂ?ﬁa’c ecting
agent is worked up by adding 6 N ammonia in nethanol and stirring for 1 h at
room tenperature. After evaporation of the solvent, the product is purified
by RP HPLC. 5 X C a, RCl R ~N NOz_3F1_ N, RR N 1: XH6: X=FT7:
primary or secondary R = Boo or Cbz if Rwas H amno acid (hydrochloride), R
= al kyl i16-2% matgoamieimpenstune WitnaR 1 is| babkiyn Boc peatestioarts goseyativaslaw and di net hyl

acetal X : o b C < . =12 8 9 Schene
5b. a) Na “Z%A@f%{’“ﬁé@%}’%% }‘B}'ﬁl—f&/ﬁ%ﬁ‘}e"rﬁd‘?‘ ﬂégﬁﬁ%?eécﬁ’f%%é% 1.2 h b
Boc20 or vosked pp OhPEddingHe & Zamrmanie dnrméthexol al stirring &y Hoy aPweymt hi ophene,
10 MeCH C 24 : : qﬂ%}" h. The thus
obt ai nedQ@{é%%t amA‘gt:gr g\'fﬂl:pgragéﬁgggﬁgﬁt %@@@gﬁ%ﬁpgiﬁﬁdgyg y r%'ggnol ysi s or

in ca8e R contains a double bond by reduction with tin(ft)chloride 15 Nitro"
reducti on by hydrogenolysis The benzylam ne 8 is dissolved in nethanol (or
ethyl acetate or THF) _angdi¢lupon addition of 1 g PUC fslurry I n Et OAc) and

E), Stirreda, (b ©

t hi ophene (1 nL 4060\| n A"
N
NOZ H Hl/
R/ \R' NOZ
1: X=H ol
6:X=F /: Primary or secondary A" = Boc of Cbz if R was H

amino acid (hydrochloride), R™ = alkyl if R was alkyl

N-mehtylallylamine,
methylaminoacetalde
dimethyl acetal

8
X X
R AN o 2
gj N | cord I!l “ l
N —_— :
e R Y

NO, - NH,
8 ' 9
: Séheme 5b. a) NaBH(OAC)s, Ti(OtBu)y, (DIPEA when 7 is hydrochloride), RT, 1-2 h

b) Boc;O or CbzCl, DIPEA, CH,Cl,, RT to reflux, 16-24 h. ¢) H;, Pt/C, thiophene,
10  MeOH (or EtOAc or THF), 24-48 h d) SnCl;.H,0, EtOH, 50 °C, {.5 h.

The thus obtained benzylamine 8 is subsequently reduced either by hydrogenolysis or
in case R’ contains a double bond by reduction with tin(Il)chloride

15 Nitro reduction by hydrogenolysis
The benzylamine 8 is dissolved in methanol (or ethyl acetate or THF) and, upon
addition of 1 g Pt/C (slurry in EtOAc) and thiophene (1 ml. 4% in DIPE), stirred
under 1 atm hydrogen at 50 °C (scheme 3, step a). After consumption of three
equivalents of hydrogen, the mixture is filtered over dicalite. Removal of the solvent
20 yields the crude aniline 9 which, depending on the nature and purity, can be
crystallized from heptane, purified by HPLC or used as a crude in the next reaction

step.

Nitro reduction with tin(Il)chloride
25  This method was used when R’ contains a double bond and hence cannot be reduced
hydrogenolytically.



under 1 atm hydrogen at 50 C (schene 3, step a). After consunption of three
equi val ents of hydrogen, the mxture is filtered over dicalite. Renoval of

t he sol venyo26bayioglssls the crude aniline 9 which, dependigigaodifsdapt ure and
purity, can be crystallized fromheptane, purified by HPLC or used as a
crude in the next reaction step. Nitro reduction with tin(ll)chloride 25
This met hod was used when R contains a double bond and hence cannot be
reduced hydrogenolytically. W 20043105765 PCT/ EP2004/ 005621 -37 To an

et hanol i ¢, sol ution of crude nifrq conpound S is ed 5.eq.,Qf .tin(ll)chloride
di hydr at gfo(@bﬁﬁwhs,sogweﬁ of pruckiitgd gppe Pis il S soitiepnds, | 56"
Next, thelihwgledi¢l{(icheme 3, 6Rpl OAThz Miktura A se@édifcrt €S hsmdi0u AT bNesr, ignat e and

met hyl ene _chl ori de e adde bubhl i ...The resultin nmul si.on.is filtered
over a P§°@i“ﬂ? & 8‘6013?£i)s§%f & éf’gmfa%%s%ag‘l)ﬂb‘f’ 06%0 te @R %&Bﬁﬁ‘?ecc lgtid © £ ol | owed
by dryi ngreoaddad liychbting). Phé essitivmenmipyidios filteredfovet £PB staatiglheniival of t he
sol vept yelds th rude aniline whi,ch is . usual | ure enough to be used
o Uhe. niepupla & offes PRaREIAYEE nUMEL o ink vitE b BhE BN o R
t he sui t abtbenstebltéringt and reidvainof iheeslvefit fiekdsuha cfuide |anjliner® vgenkenal | y

pr epar ed r di ction schepe 6.. |ln a first step the known

2-nitro- t‘)lg'%ailglpgléﬂgnd)ggh E(’i’?ﬁ ‘f%egél}%‘e&’gﬁt\fs‘?‘:%‘ga S'ieﬁ‘t o the correspondi ng oxine
(XVI'1) using, for exanple, the art known condensation reaction wth

hydr oxyl %&%Figtﬁ’éllé\%{ﬁg %ﬁéﬁé%@eﬁ@ﬁ%ﬁ —TC?-N:%I% !sﬁitalb?e ?ngrsf?%q to react with an

hal ogenated a rtal’kal i ne conditions, exanpl e usi ng K2C03
i n DNG&O, aﬁﬂinbswéf@nnyla (BHatierggnerakhe prepared agpoulimg tofreactionaselpsings 6.wi t h

hydr ogenol ysis (H2, Pt/ C, thiophene, McOH) or tin(ll)chloride (SnCl2. HzO,
EtOH), to provide the suitable substituted aniline of fornmula (111). 20
Schene 6 Ipadfizststep theknopgo2-nitrechenzaldehyide 3Naeqopverfedink the R ~y NO2 O R1 +
X‘“Yl“c‘)( NE Xbirbspohdivl bxinke (XM dsing, K @amp R, thk YA REWn Sofdensfion YeaotiBd Reduction 0

oLY
with hydroxylamine.

15  Next said oxime of formula X VII is allowed to react with an halogenated alkylacetate
uhder alkaline conditions, for example' using K,CO3; in DMSO, followed by reducing
the nitro group, for example, with hydrogenolysis (H;, Pt/C, thiophene, MeOH) or
tin(ID)chloride (SnCl;.H;0O, EtOH), to provide the suitable substituted aniline of

formula (ITI%).
20
‘ Scheme 6
0

2 HO. 2

) ITXLH HoN—OH N—\/C//I'IH
— + X o}
R1/ = NOZ 02N \\R1 \Y/ \"/
(XII) (XVID o (Xvim

' K,CO
l in DMSO

Y N_\/C//“ R? Reduction OJ\O\ v -0 N FE
o, e—— /“
HaoN R 0N \\F{1
e 2
) (XI5

X represents a haloger such as for example Cl, Br, or I

For those compounds where X represents a direct bond and Y represents
Ci.salkyl-NH-CO-, the suitable substituted anilines of formula (1% are generally

25  prepared according to reaction scheme 7.
In a first step the known 2-nitro-benzoic acids (XX) are amidated to the intermediates

of formula (XXII) under art known conditions, for example, using a hydroxylated



HzN R \\ OZN R (Il17) (XIX) X represents a hal ogen such as for exanple
d, or For those conpounds where X2 represents a direct bond and Y
represent Ct 6al kyl -NH-CO-, the suitable substituted anilines of formula
(111) are ?1"3?75?5179?/ 25 prepared according to reaction SREERR2004/0056215 fjr st
step the known 2-nitro-benzoic acids (XX) are am dated to the internedi ates
of fornmula (XXIl1) under an known conditions, for exanple, using a

hydr oxyl at ed WO 2004/ 105765 PCT/ EP20Q4/ 005627 -38 am ne of formula (XXI)
that is added dropwi se to a m xture” (XX) in CH2C12 in the presence of

1, 1' car bamiyik lof forhddid m)damt B.adiexdrophésens himikiord 6PE0) iadl1#IClh | B ot ect ed
using art known. broc hléior ﬁlrrpl e, using an esterification reaction
with acdll F??nﬁﬁﬂﬁlg’ HP’égé &e of pyridine. 5 The thus obtai ned
inter rredﬂa:tteh@ﬁnﬁmyrﬁdeaﬂc(ox& ik lp)foteaed; UdisEe et &NdW1y pmeeldurenj facoa@nglg)g to
standard_condi t sin dro noI H2...Pt/ C, thiophene,
MeOoH) or™StTeaE ?ﬁ%ﬁ&??‘h@%@ﬁ@ gc pé? ‘Eeh RSt ut ed ani | i nes

of  for rifheath(s bbtelined Sdrardiaie d¥Zormhiida (XNITRE subseﬁhbnﬂyhledhhc\!d @ctoddingati on o ~ H-

NOz z zN R, (x| XX) (N i el.di uction NO Y~N /H
N o Rogapaithnagn, fonsbanbll Bk Anagentl Y wReRBIR F or el e
met hyl cavibOl)lor EafIDchlosde (S otz EtiBrte vk me[summltectamhdesrdct bond t he

sui t abl %o Bﬁtgrited anilines of formula (I11°) are generally prepared

accor di ng tion scheme 8. In a first step the known

2-ni tro-benzal dehydes (Xl I1) are al kenated to the 15 internedi ates of formula
(XXV) under art known conditions, Sdem&kanpl e, usi ng tge

0
NS Jr|
N Amldatlon
R1ll/ = + HzN Y OH

g XX1
(XX) (XX1) ( I)
i Shielding
0 v 0
: V,\O/Y\ N )K(i/l R Reduction \O/Y\ N "
H | T—
HN g OaN
Uiy) | (mm
10 V represents a protective group such as for example methylcarbonyl

For those compounds where X” represents a direct bond the suitable substituted
anilines of formula (III°) are generally prepared according to reaction scheme 8.
In a first step the known 2-nitro-benzaldehydes (XIII) are alkenated to the

15  intermediates of formula (XX V) under art known conditions, for example, using the
Wittig Reaction with the appropriate phosphonium salt of formula (XXIV).
Following esterification of the free carboxylic acid under standard conditions for
example, using ethanol under acidic conditions, the intermediate of formula (XXVI)
are reduced to yield the desired substituted anilines of formula (III°).

20



I

Wttig Reaction with the appropriate phosphoniumsalt of formula (XXIV).
Foll ow ng esterification of the free carboxylic acid under standard

condi tion | e, using ethanol under acidic condjfi

i nt er medi Z‘tVie) 0 Y é&%l a (XXVl) are reduced to yield thﬁé@f‘fﬂgﬂﬁﬂg%sti tuted
anilines of fornmula (111°). 20 WD 2004/ 105765 PCTI EP2004/ 005621 -39 Schene 8
0/ 2z~ HHOOC-Y3 R2 RI%+ 1 Il R-NO P - COONWttig 02N R (XIII)(XXIV)
Reaction (X Yr) | Esterification Y3/ p Y3 ~", |l R2 Reduction O-, R
H2N-~\IR, 02N~\R1L (1D ) (XXVI) Y3 iepresent Ct 7a| yl Those conpounds of
formula (1'b) wherein -XI-Y-X2- cvrrp'rT es an am ne-amde 5 linker, i.e.

-Xi - Y- X2- represents -0 O _Sghkyl -NR14- CO O _5al kyl -NR17-Ct _2al kyI -

O d _3al kyl - Het 20- C1. yl - or -Cl1. 6al kyl - UIS CO- CH2- Het 22 OCl

2al kyl - NH-C@ 7- NH yI - were eit hewoqere gcording to

reaction sch Jn:/ i n+ca L 9+ %ogﬁ 4, or by reacti n\llscherre 10 in case in
is 3. x XOGROMWN o p pm/ & " My R NHPNROY R N o OVIII( "p N
n R NH 10 4or9(mN n , 3 1( ) R Reaciob0C: C0Z, @%vpl kyl R = alkyl or

H

l Esterification

OV
e OYYS\/\/KﬁHZ Reduction \g/ Y/“HZ
| -—
O HNT Np 0N N
() (XXVD

Y, represent C; jalkyl

Those compounds of formula (I'*) wherein —X;-Y-X,- comprises an amine-amide

5 linker, i.e. =X;-Y-X;- represents —O-Cy_salkyl-NR'*-CO-C salkyl-NR'%-C; ,alkyl-, -
0-C, salkyl-NH-CO-Het**-C palkyl- or —C,¢alkyl-NH-CO-CHp-Het™-
-O-C_zalkyl-NH-CO-CR*R""-NH-C 5alkyl- were either prepared according o
reaction scheme 9 in case mis 1, 2 or 4, or by reaction scheme 10 in case m is 3.

G
o Fl‘m “ I
X ci o N N
Gl o n
0 Y N a L NH
] | J o
+ 0 P =
RO . o N \"/ l N
NH, | 0 -
do0r9 T N
n=1,23 10 1
R" =Boc, Cbz, or alkyl
R'=alkylor H
Fl Me, Et or tBu
JL(T)/ L
/“\ \
N
N
A N B
m =
m o NJ

12
= 1, 2, 4
i0 Scheme 9a. a) iPrCH, 80 °C, 2-24 hb) 6 N NH,/ MeOH, RT, 1 h ¢) Br(CH,) ,CH,NHBoc (m = 1, 2,
4), Cs,CO,, DMF, RT, overnight.



R= M, Et or tBu X X=Hor FC1 """/ C VROR' 111 Rp N\ ROn OR NH

RNH49HO\~JN O HNI , 13 12 n¥l, 2,4 10 Scheme 9a. a)iPrOH SO G,
224hb)(y9 (p é McOH, RT, 1 h c¢) Br(CH2) nCH2NHBoc (e 1, Cs2CO8,
LEARIN78S WO 2004/ 105765 PCTI EP2004/ 005621 - bCWEP%POs/ 562% on of

N-benzyl amno acid 4 or 9 (See Schene 5a and 5b) in isopropanol is added
one equival ent of chloroqui nazoline 10 (Schene 9a). The resulting solution is
stirred for 2-24 It at 80 Cto give % (LCVB nonitoring). Next, the m xture
is cooled 5 to RT and a 6 N nethanol ¢ solution of ammonia is added. After
stlrrlng for one hour, the solution is evaporated to dryness. The crude

phenol e ssoj ved in nd, upo dition of .5 equivalents
of cesi u @a?Pt%‘H g,ﬁd@fqzﬂz’éﬂmf’(??’d%%%@bgﬁg}ﬁﬂe yﬁa&ﬁtﬁgll}'égmf’?‘i“}?&, phenol ate is
t hgn ﬁddﬁiﬂeﬂ-oheBqﬁqdéhﬂofmhmt@(mlnmﬁﬁﬁ10<(SSchélh@9&) The Exsglﬂng@blgag]h iyl bromide,
and the m St.i over ra to 1 ryness,

redi ssol m%}r@rﬁtﬁ ﬁng‘r&}flﬁf‘&néten ﬁ-‘?{?‘iﬂg e cesium
saltss Th RTmnéhtﬁS\Ihi%@bﬁd@olﬁﬁ@r@fmmahk)slﬁﬂaﬂ Aﬁt&@ﬁﬁm@far one hOuI{/,’a c/ RONV
HO Nei N—’\ & ;' H +

010 N 11oispon e hgpiagd todiimel T cfids ghony i G oobred iy ' R v
Boc: R'"DMF and, upon addition of 5 equivalents of cesium carbonate, stirred for one h at RT.
To the resulting phenolate is then added 1-1.2 eq (to prevent overalkylation) of Boc-
aminoalkyl bromide, and the mixture is stirred overnight at RT, evaporated to
10 dryness, redissolved in dichloromethane and filtered over dicalite to remove cesium

salts. This yields the crude Boc-aminoalkylated phenols 13.

*ﬁw@ L)

| HCtor
O N D N /\e’)/ ﬁ\ .CF3CO.H
/1\ X )
; (

14 if R" was alkyl: R" = alkyl
13 . it A" was Cbz: R" =Cbhz

if R was Boc: R*' = H

H orF Cl -Gl
2,3 o
2,4

o '
1 N if R™ = Cbz N
Bac, Cbz, alkyl HN c H /R
or alkyl attached to R' a n NH — o
R'=-alkyl or H
R =Me, EtortBu 0 x C N
| N m )N'
N .

I l' [t}

:ng:x

15a 15b
Scheme 9b. a) 6 N HCI, dioxane, 60 °C, overnight (R = Me, Et), or TFA/CH,CI,/TIS

15 (90:8:2) (R =1Bu) b) HBTU (or PyBop), DIPEA, DMF, RT, 1 h ¢) 48 % HBr, RT, 1-
2h.

As shown in scheme 9b, the ester function is then hydrolyzed, and Boc group(s)
removed, by stirring a dioxane solution of 13 overnight at 60 °C in the presence of 6
20 N HCI (R = Me, Et) or at RT in the presence of TEA/CH,CI/TIS (90:8:2) (R = tBu).
After evaporation to dryness, the resulting amino acid 14 is redissolved in dry DMF
and, upon addition of 6 eq of DIPEA, added dropwise to a solution of 3 eq HBTU (or



i
X=HorF C ci rn =1, 23 p R, HneL, 2,4 1Ill IrJyNifR"=Coz /Ixij, I'Y,"_N\
R = Boc, Cbz, al kyI HN HN or alkyl attached to R R n NH NH R = alkyl or H
R= M, E @?Ho 5&N MN m-I N 15a 15b Scheme 9b. a) N HC1., di oxane 60
C, overnigh % Et), or TFAICH2C12/TIS 15 (90:8: 2}"3?’151’2006/@%?)5 ) HBTU
(or PyBop), DI PEA, DIVF RT, 11t c) 48 % HBr, RT, 1- 2h. As shown in schene
9b, the ester function is then hydrol yzed, and Boc group(s) renoved, by
stirring a di oxane solution of 13 ovgrnight at 60 Cin the presence of 6 20
N HO (R = M, Et) or at RT in the presence of TFA/ CH2C12/TI'S (90:8:2) (R =
t Bu). Af tBYB@P/)adeJa'tDMH Smrdlgylmeselutlomﬁ)r ddsatIRT,follewédby exipgration jof

o sol e sofefifeldtilhe, R muGACRCE) VBN oBRRALBL R HREC 2 PRY O B aee) 2
in dry Dwurfgaiien camgbe dose baltil&spbfmg‘ the ms1dueatn RHChoindoweshitg iteWidlbor at i on of
the sol veghucd fub oaiblflte Tp Gl £yt dﬁ@hgeg (Rt cfibolie RP HPLC A

pre- purification can |sso ue I'n and washi ng
it wth owtwmevaddfdhelselremi Thy lvﬂe}daioe thm smfsme isflgHaGhvstarting trewpi thy

pot assi umearhppag e 5 and renmoval of the solvent. The yield for th| s sequence
is 10- 65%start|ng fromthe aniline 4 or 9, A Cbz group, if present, can be
renmoved priogr purification by dissolving the crude "inacrocycle 15a (R'" =
Cbz) in 48 OBZageEpUS Prasentap E‘% F‘?ﬂ*‘i’"ﬁé prigF pyuficaion by, disyalving the My at ure (RT).

After congadtbéwld P Ot DECHZEAEUB OB Jiedus HBRAMYE GHEAE FoNY-2h tah r66@h i d
pot assi um car bonat(gmjt he deprotected ggegr ocycl e 15b i s, obt ai ned b extraction

wi t h EH2 CPEPERUY %ﬁ%&ﬂma“% of dheeregtiL PyHTS ggd e E‘r%s)‘“ and is
sim | arl ysoliguotdsiash daybonktelHHe@eproietad Iﬁ!uﬁlodyere 131zisdshipdi BEEBY efacitidn

quantltatl 0 a solution am.no Cld 9in
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The resul purifgd$gIRR HBOC| 'Ehesjne]rdrfeﬂCbz)ﬂep%té’ehoh iatuddftatiVe by IgIMB. 11. Next, the
m xture is cooled to RT and a 6 N nethanolic solution of ammonia is added

After stirring for one hour, the solution is evaporated to dryness. The
cr udelyphefok sditiosof Neéanzyd dimswoniordd of A indisypoEd gddag one egidialemofof 5

chloroquinazoline 10 (scheme 10a). The resulting solution is stirred for 2-24 h at 80

°C to give 11. Next, the mixture is cooled to RT and a 6 N methanolic solution of
ammonia is added. After stirring for one hour, the solution is evaporated to dryness.
The crude phenol 12 is then redissolved in dry DMF and, upon addition of -5

20  equivalents of cesium carbonate, stirred for one hour at RT. To the resulting phenolate
is then added 0.8 eq (to prevent overalkylation) of 4-bromobutyronitrile, and the
mixture is stimed overnight at RT, evaporated to dryness, redissolved in
dichloromethane and filtered over dicalite to remove cesium salts.

z PyBop generates tris(pyrrolidino)phosphinoxide, which is often difficult to separate from the
macrocyele. HBTU generates tetramethylurea, which is more easy to remove. .



20 equi val ents of cesium carbonate, stirred for one hour at RT. To the
resulting phenolate is then added 0.8 eq (to prevent overal kyl ati on) of

4- br onobut ronltrlle and the mxture is stirred overnight at RT, evaporated
to drynes¥O2WH189E5 ved in di chl oronethane and filter edPGVERP2004/605621t e t O
remove cesiumsalts. 2 PyBop generates tris(pyrrolidino)phosphi noxi de, which
Is often difficult to separate fromthe nmacrocycle. HBTU generates

tetramet hyl urea, which is nore easy to renove. WO 2004/ 105765
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Scheme 10a. a) iPrOH, 80 °C, 2-24 h b) 6 N NH,/ MeOH, RT, 1 h ¢) B(CH,),CN, Cs,CO;, DMF, RT,
overnight

‘Crude 16 is then thoroughly dried, redissolved in 6 N ammonia/MeOH (to prevent
dimerisation) and, after addition of ~some thiophene solution in DIPE (to prevent
dechlorination), treated with wet Raney nickel under 1 atm hydrogen pressure at 14
°C (scheme 10b). After consumptidn of 2 equivalents of hydrogen gas (typically after
10 16-24 h), the mixture is filtered over dicalite and concentrated to provide the crude
amine 17. The ester function is then hydrolyzed to 18 (and, if R”” = Boc, the Boc
group removed) by stirring a dioxane solution of 17 overnight in the presence of 6 N
HCI (R = Me, Et). After evaporation to dryness, the resulting amino acid 18 is
redissolved in dry DMF and, upon addition of 6 eq of DIPEA, added dropwise to a
15  solution of 3 eq HBTU (or PyBOP) in dry DMF. Stirring this solution for 1 h at RT,
followed by evaporation of the solvent yields the crude macrocycle 19, which is
purified by RP HPLC. A pre-purification can be done by dissolving the residue in
CH,Cl, and washing it with saturated sodium bicarbonate in water. The yield for this

sequence is 4-30% starting from the aniline 4 or 9.
20



dechlorination), treated with wet kaney ni ckel under 1 atm hydrogen pressure
at 14 C (schene 10b). After consunption of 2 equivalents of hydrogen gas
(typically 16-24 h), the mxture is filtered ove icalite and
concentrate %ELB%%V|de the crude amne 17. The ester fﬂﬁ@&#§ﬁ4@§%%hen
hydrol yzed to 18 (and, if R'" = Boc, the Boc group renoved) by stirring a
di oxane solution of 17 overnight in the presence of 6 N HC (R = M, Et).
After evaporation to dryness, the reﬁyltlng amno acid 18 is redissolved in
dry DVF and, upon addition_of § eq of " DI PEA, added dropwi se_to % 15 sol ution
of 3 eq HBTU (oro PyBeP) i DMF. Stirring thig solatio l h at RT,
foll owed by eva ratBon e solvent .yields th cruﬂe i gycle 19, which
is purified 4 re-purification caw’begdpne~y Wi ssol ving the
residue in CH2CLZ and wasfjng it with saturated sqdi um bicgpbonate in water.

The yieldvdor this sequenge is 4-3@gstarting fron1the aniljine 4 or 9. 20 WO
2004/ 105765 -43 0 R [y " TR ARy '~\Nno Y_.N RO ~J N
R NHa R NH \ O~

HZSLWO N 16 17 n =1, 2, 3;| oc, alkyl b or
al kyl attached to™Ry or H R= M or Et™Q W OR,, - C N
HCl or CF3COZH N HN ~ "R NH R NH O~IJNHN'~+OL N if R was alkyl:
R'" = al ky 3l Boo: R'" = H Sch 10b. a) H2, RaNi, 6 N

NH3/ MeOH, g(%l 35@9'%& @y,gr Cl , di oxane, $0 C, overnight c) HBTU (or
PyBop) , DMEEme hose conpounds of fornmula (1, b) wherein
-Xt-Y-XZ- conprises an anlne-anine linker, i.e. -Xl-Y-X2- represents

- 0- Cy5al Hyl - NR13- d - sal kyl - NRI ¥- C1_Zal kyl - were generally prepared accordi ng

to reactijon schenegll. #4] 105765 PCTIEP2004{005§21
N HCl or CF5CO,H
HN .
0
O N Sy HgN’/ﬂ\\”//A\‘”’/ |
N N Nfl 8 o " \I)

=2

if R" was alkyl: R"" = alkyl
19 ' if R" was Boc: R"™ =H
Scheme 10b. a) H;, RaNij, 6 N NHy/MeOH, 14 °C, 16-24 h b) 6 N HCI, dioxane, 60 °C, overnight c)
HBTU (or PyBop), DIPEA, DMF, RT, L h.

5  Those compounds of formula (I’b) Wherein —X1-Y-X;,- comprises an amine-amine
linker, i.e. —=X;-Y-X,- represents —O-C1-5alky1-NR13—C1_5a1ky1-NR12-C1_zalkyl— were
generally prepared according to reaction scheme 11.



J

a 0-NaN-~NH NHZII NN20 10 OON21 O/ G d NHCNH HNC -0 -'N
HON N 02322 / cl el NONe NHNH | On NOMWn\p/ N pN24 25 n
=1,2,4 (for n = 3, the butyronitrle can give the desired am ne) Schene 11.
a) i PrOH, %2@4/1?5785“ b) NH3/ MeOH, | h c) BrCHz(CH2)" NPBOEPZA04/60S611] 2, 4),*
Cs2CC38, DMF, overnight. *Br(CH2)3CN used instead of n =3 d) 6 N HC1,

di oxane, 60 C, 24 h e) NaBH(OAc)3, CH2Cl2, RT, |Ih. 5 To a solution of
5-chloro-2-([ (2, 2-di met hoxyethyl ) (nmethyl)am noj methyl) aniline 20 or the
correspondi ng di oxol ane (prepared vi -441 educti ve amination Scherre 5b) in

| sopropanol is added one equival ent of chl orotj\trbnazKIe ' The resulting
solution is stirred for 7-8 h at 80 C toggixe 21 xt e mxture is
cooled to RT and a 6 N - hapol bC solu |onf added to renove

the acetyl group. After rri ng
\oj\/N

) ) NH
NH, | Y ] \/)N .

/

20 10 o) N

|

by
, Cl
R \0 t\ Cl
; R |
N ,
'\O ~ )\/N
o)
NH c

24 25

n=1%124
{for n = 3, the butyronitrile
can give the desired amine)

Scheme 11. a) iPrOH, 80 °C, 7-8 h b) NH3/ MeOH, 1 h ¢) BrCH,(CH,),NHBoc (n =
1, 2, 4),* Cs;CO3, DMF, overnight. *Br{(CH;);CN used instead of n =3
d) 6 N HCI, dioxane, 60 °C, 24 h e) NaBH(OAc)s, CH,Cl>, RT, 1h.

To a solution of 5-chloro-2-{[(2,2-dimethoxyethyl)(methyl)amino]methyl }aniline 20
or the corresponding dioxolane (prepared via reductive amination Scheme 5b) in
isopropanol is added one equivalent of chloroquinazoline 10. The resulting solution is
stirred for 7-8 h at 80 °C to give 21. Next, the mixture is cooledto RT anda 6 N

10  methanolic solution of ammonia is added to remove the acetyl group. After stirring
for one hour, the solution is evaporated to dryness. To the crude phenol 22 is then
added 5 eq of cesium carbonate and, after stirring for 1 h, Boc-aminoalkyl bromide
(1.0-1.2 eq) or 5-bromobutyronitrile (0.8 eq), and the mixture is subsequently stirred
ovemnight at RT evaporated to dryness, redissolved in dichloromethane and filtered



for one hour, the solution is evaporated to dryness. To the crude phenol 22
is then added 5 eq of cesium carbonate and, after stirring for 1 h,

Boc- am no kde (1.0-1.2 eq) or 5-bronobutyronityg,i ), and
the m xt ura‘gbi)ﬂsm"z{?gis:ggquently stirred overnight at RT eva%%%/ngégﬂlﬁgﬁgryness,
redi ssol ved in dichloronethane and filtered WD 2004/ 105765 PCT/ EP2004/ 005621
-45 over dicalite to renove cesiumsalts. This yields the protected

am noal kyl -substituted phenols 23. Jhe butyronitrile-substituted phenol is
first hydrogenated to the corresponding am ne under the abovenentioned

condi t i orfyer dicaldx to remeve eesit Adts. Bhis yieldsdbe potpcted aminpalioll-subditetedxane, and

t he resuldu i f ! y ol CVS noni tori ng,
formati orPth g#\‘(ﬂls Esﬁﬁl%eb% %bllﬁgﬁé g‘?)lgssgﬁl&éeﬁke?@gﬁglgﬁ{%ﬁén&%a etgttgzé(;npl etion of the
react i on,corppoRfling @ming undeoilie abovempntipnad apnditipss.an i ce- cool ed sodi um

bi carbonate sol ution or evaporated to dryness (slow, |leads to
deconposition). In the first case, the imne is extracted with nethylene 10
chl or Pde Mgl theggompoupdsyarp gissel verbnes N el angr diexnae cand; therEesnbing mix&tiuced to t he

cor r espongisigre@ToN bty g1 4t g0 °Of(LEMK WM diloliAg Slophd RS 8P yidedgd 4 n t he
| atter case, e olly residue is redissolved in nethylene chloride and

th
excess satpseriedt seheast by bdHishyrampirtionofathgaigagtiony the istHE BoPWeHondi ng
am;j_ne- Tft@f)dflﬁlls?ﬁlto rmtqf:@e?{ab@ sé’guinsbiﬁﬁg_amh@domﬁ&fﬁr@d 'dr%atle@ t@Ldr sdr at ed
sSodl um car.pnpon , extraction W L I CN| Or onet nane .owe ryrng on
oot assl uiLoR BRHOCkETAPISUISAn (o Ltk sCbr VORI 15 CHVCEA NGV e RD HPLC
IThOi erocorghivtiddsamf, dfer nathiag(dn Jpovksogi Barbontle, Yimfdediteprddaeal an then de- am de

i nker, i.e. -Xl-

- Y- X2- represent . . .
10 . aal RYFTERITEER% R IR Raositn wagejgppborohyiside. In the latter case,
- O Cl . 4althy | eiGO- Md8AGe Cls_Jadikypl vedOiNRIRtHFlen2alckiplide end excess sodivm
-0 ad _,tal - 0 CO- NRL' : CL. 2al kyl - were nerall.y p ared_ accordi ng
(o reactlibn eI E it 1 SRy SRR Aty PTREAG8e R R
BocN  Nitmac@dyete 20l obtaingd aftgr 2dlitvt) of\satirajedxgddivniN cerboXatdeextrastioNnN X '0 O
O 1'1Li5M yith dichloromethane followed by drying on potassium carbonate and removal of the

solvent, and can be purified RP HPLC.

Those compounds of formula (I’b) wherein —X,-Y-X5- cqrnprises an amide-amide
_ linker, i.e. -X;-Y-X,- represents —O-Cy_4alkyl-CO-NH-CR®*R"*-CO-NR2-C, »alkyl-,
20  -0-Cy4alkyl-CO-NR*-C ;alkyl-CO-NR *-C  ,alkyl-, or
—O—C1_l;alkyI—CO-HetZO-CO—NR17’-C;-galkyl- were generally prepared according to
reaction scheme 12.

Scheme 12
BocN.Wﬁ\ N y
X a H X b
H,N — wW._N — N
n BocN \ﬂ/ n HO I
NH, o NH, | )N
26 27 28 0 N>

n=1,2 30
m=0,2,3
W = Cy.aalkyl, CR'®R' or together with the N to which itis attached Het?!

25



ON N 29 n=1,2 30 n¥D, 2,3 w= Cl.3alhyl, cril"W or together with the Nto
which it is attached Het21 25 WD 2004/ 105765 PCT/ EP2004/ 005621 -46 Reagents
and conditions: % i) PL-DCC Resin, HOBt, DCM DM, RT, 5h; ii)

Pol yst yr efBQAMH03768 ocyanat e, (pol ystyryl net hyl ) tri net hyPEREBH0HAIS621

bi carbonate, RT, 12 h; b) i) chloro quinazoline, zPrOH, 55C, 3h; ii) 7N NH3
in MeCH, it, 2h; c) ClCHZ(CHZ) nC02CH3, KZC03; d) conc. HCI, H2O di oxane,
60C, 12h; e) PyBOP, 5 DIPEA, DWP, RT, 3h. In this procedure the aniline 26
i's coupl ed with the appropriate am n66‘protected amno acid, to formthe

ani de of Reegentsl aad 2ondigonsy 2hh) PLAGRR esim HOBo PEMAMFS RT, Exdpl e A42 d)
her ei nbePolystyBmbsegidisbcymatel {polystyryimetlind)tdinetrylmmordan biceebamatker st andard 10
condi t i oRY, 12 & baX alptequihdzolige] PrOMrIZPE3H; i) TNANHeireMe 0T rtf, 2iRgr at ur e

ranglng Hyeu Har oprt of fornula
kyg%?(% IﬂeK%%%?’?Bgu&éétqg cﬁaﬂ%{ggg%%lge?‘(jopf gﬁmﬁgg?ggpr otection and

rlng closure fn de formation using art known conditions, provides the
conmpounds of fornula 30. EEprotection of the intermediates of formula 28 can

be done fhsthgepaﬁﬁdgsﬁthé Ynifi g %t&ﬁ: le\d%lgﬁglgigﬁﬁ%ﬁopn% IR E éYeQ{eﬁ%ﬁhﬁo by T. W

G eene and erRat 1 ver e conpounds of
fornul a fciy, tarf@mpﬂ@paanémﬁofpnnulﬁgﬂmsmgm@mmmééms SQQ)fQ.leeX%IhEICcor r espondi ng

| ef d
of °t or muf 22 Q7 fErchbbiow el Bl codpube wiRiq HoGyitielidh b iz ZO7POV IS
CO NH:  oprndsticns) fpr gmmlmswghmmr@pan@hﬂtmﬂ elmmtgmp@'a@cﬂranamg@%m no or Ct_
4al kyl oxmqo@@aﬁlﬁ{g NP2 h, ﬂbvﬂﬁe£ ARIAS AR date 6Rha 28! AR NG WRKT onal |y

substituted with am no, nono-or di (G | kyl')am no_or
O _4al kyﬂ@@&@@ﬁaﬁﬁam%tefsllmﬁdebsh@ﬁw@ﬁct@fa@ﬂrr@a oQsUEes L.eaniddpounds  of

formul a fo?bnaubrmu@néamhoﬁﬁ @&dlh@lsaﬁﬂo'vidéﬁt}choirﬁi’oﬁMsaof(fbhhull 305 coupled to the
4Ch|OI’OBUInaZQ|I 6@%6‘) derfs gco di.tions cfg{?éxarrple stirred in
pr opanol P&Profgstign g, the dgfermediales of jognu F‘gr GAMGe fPrsasAlss Wuring 3-12 h.

Depr mt ecPi@ectvé Grogps int@inBidisghmess b OrWLGReROatdN)G. BS Wies 6Fiddatbr n
Protectlyq%g.'oups in Organic Synthesis by T W Geene and P.GM Wts, 3d
edition 8, followed by alkylation with the appropriate al kyl brom des
(XXXI'l') under art known conditions, such as for exanple stirring overnight
at roomtenperature in the presence of Cs2CO33. in a reaction inert solvent

such as for
‘Alternatively, the compounds of formula (I) are prepared by ring closing metathesis

20 of the corresponding olefins (Scheme 13). This reaction is particular useful for those
compounds of formula (I) wherein Y represents —Cjgalkenyl-, -Csoalkyi-, -Cs.7alkyl-
CO-NH- optionally substituted with amino, mono-or di(C;.salkyl)amino or C;.
salkyloxycarbonylamino-, or Y represents —Cs.7alkenyl-CO-NH- optionally
substituted with amino, mono-or di(C;.salkyl)amino or C; 4alkyloxycarbonylamino-

25  hereinafter referred to as the compounds of formula (I'°).

In a first step the aniline of formula (IIT°) is coupled to the 4-chloroguinazoline 1)
under standard conditions, for example stirred in propanol at an elevated temperature
ranging from 40-100°C during 3-12 h. Deprotection of the intermediate of formula
30 (IV®) as described in Protective Groups in Organic Synthesis by T.W. Greene and
P.G.M. Wuts, 3™ edition, 1998, followed by alkylation with the appropriate alkyl
bromides (XXX} under art known conditions, such as for example stirring overnight
at room temperature in the presence of Cs,CO; in a reaction inert solvent such as for
example N,N-dimethylformamide (DMF), provides the olefins of formula (XXXITII).
35  Ring closing metathesis as described in Advanced Organic Chemistry by J. March, 3
edition, 1985, p1036-1039 provides the compounds of formula (I"°) that can
optionally be reduced using art known procedures, for example, stirring for 3-10 h at
room temperature under Hy-atmesphere in the presence of Pt/C in tetrahydrofuran
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exanpl e N, N-di net hyl formam de (DVF), provides the olefins of formula
(XXXI'l'l1). 35 Ring closing netathesis as described in Advanced Organic

Chem stry h, 3’d edition, 1985, pl036-1039 provi onpounds
of fornmul ;9%533404 I}{g{‘;gcan optionally be reduced using artlpmoﬁ&gggdur es,
for exanple, stirring for 3-10 h at roomtenperature under H2-atnosphere in
the presence of Pt/C in tetrahydrofuran WO 2004/105765 PCTI EP2004/ 005621 -47
(THF)/ nethanol as solvent. The ani Ig pe of formula (I11°) is synthesized
simlar to the synthesis of the am de of for rrula 27 (Schene 12 above) by
acy! at i o THF)/trheshanpd as sodysoh dTreganakinenef. fosaie (L 1iS syntheslzzdmmlaw@ﬂp Cl Y3-X2 R2

vaxo RYTACSO B R Whﬁ%ﬁﬁﬁsé TP o) bl il 2™ 5 TS 1K

(XX )) Xl comesponging aming. R17dRRO/ N-(Nc) 23 O N (XXXI) R23 0 NJ (XXX 1)

Ya X2 1 R Y3 XZ R mHN viW R--~C \r"R3 291 \ j R3 823101 / i1J
(XXXI 1) R~0 NJ (I,c) R23 represaausisM  Ar 4- CL. ﬂk\nyz Cl- 4al kyl

- 6al kenyl opti onal | y substituted with Het12 or Z3 rep ts Cl-4al kyl
substl tuted wi ™°one cor whe_re\go&& bl.e two or ngre subs lbents sel ected from
Cldakyl oxy, hydo | o 7I30 NROR10- cﬁ/bon nHetS car bonyl ,
wherein Ar3, A4, R, ket2, R/ B, Res—Ri0 \NR2 R3 and Het3 are
defined as for @ colrrp@’unds ot=N ormat a (1) Y3rre n a Cl1.5al kyl,

CO Cl-5al kyl or CO CRI@®L7- NH or (®1-5al kyl -CO- &bl T orthf §¥Ubstituted with
am no, nono- or di(CLl.4al kyl)am no or Cl- 4al kyl oxycarbonyfamno 5 m
represents 2, 3 or 4 Were necessary or desired, any one or nore of the
following furt L—xSter;‘s in any Q{_d@r By be perfo\nﬁz\y_xz i

bt Yo N e
OY B =Y HN/L\’\I]Ri ?LQ/BT Ne HN’KI\il 1

0 S HO. — o R
. ﬁL LI P (O .
R NG ¢ R = RZ3_ R

0 (V) o N XKl o )

== .2
AN Ya—x2 R2 / Ya X\\ /Hz
( /C/‘] , (Qm ]
m X N
" HN \\R1 ! HN 1
O -~
Sn_gd , Nps
R23 ) R* < e
~0 (XOKXIN) 0 N (1%)
R represents Ar’, Ar-Cy qalkyl, Cyqalkyl, Co.galkenyt optionally substituted with Het'? or R® represents

C;-salkyl substituted with one or where possible two or more substituents selected from C;_alkyloxy,
hydroxy, halo, Het?, NR7RE, NR®R"%carbonyl or Het®-carbonyl, wherein Ar, Ar®, Het'?, Het?, R’, R®, R®, R
X2, R", R? R® and Het® are defined as-for.the compounds of formula (1)
Y3 represent a Cy.zalkyl, CO-Cqsalkyl or CO-CR'®R'7-NH- or C;.salkyl-CO- optionally substituted with amino,
mono- or di(Cq.4alkyl)amino or Cy.salkyloxycarbonytamino

5 m represents 1, 2,3 or 4

Where necessary or dcsired, any one or more of the following further steps in any
order may be performed :
10 (i) removing any remaining protecting group(s);
(ii) converting a compound of formula (I) or a protected form thereof into a further
compound of formula (I) or a protected form thereof;
(iii) converting a compound of formula (I) or a proiected form thereof into a N-oxide,
a salt, a quaternary amine or a solvate of a compound of formula (I) or a protected
15 form thereof;



10 (i) renoving any remaining protecting group(s); (ii) converting a conpound
of fornmula (1) or a protected formthereof into a further conpound of
formula ( rotected formthereof; (iii) convertin ound o

forml a (%‘20 ({04@0%9& ected formthereof into a N oxide, g@@%ﬂ“@“"éﬁﬂuat ernary
am ne or a solvate of a conpound of forrmula (1) or a protected 15 form

t hereof; WD 20041105765 PCTI EP2004/ 005621 -48 (iv) converting a N-oxide, a
salt, a quaternary am ne or a solvatg of a conmpound of forrmula (1) or a
protected formthereof into a conpourid of formula (1) or a protected form

t her eof (1v0\z9)nmumvgaMm@deaabhlq>aiqimtenmr§saﬂmnecﬁa@ﬂohta&rafaropnm@n@obr a solvate of

I f ' h
N oxi de. " dopnu IR R i d i for e BBl Lo B AP B o, Py e ne or a
sol vat e ofpratecedfommthersof;f ormula (1) or a pr ot ect ed formthereof; (vi) where
th f I t d
e oMM T et RaFLARE R oF R BT S 1
Conpéunds fofmélar(Bhdra p¢d>t¢cted\fomm thersof iathdariothen NsaXitls a phamh@enégalyam nes and
stereoche c8@p[t% 1§8H&Eb st %Ha%g%&fmecg‘ra éi@@%’fééﬁf%dgﬂfg?g&ﬂ@g‘er conpounds

accordi ng el nven i on Focedure® Known I'n lt-w |l be
appreci at dﬂ)mﬂmmtms@dﬁamuhemof,n the art that in the processes descri bed above
the fun Yot be bl ocked by
prot cot 1) "Hete 86 CUBofid dRLRITEEh 2 bREPR PP R IR @15 pr ot ect.

i ncl ude h;ﬂ!ﬁlﬂ@&@melam&ﬁbﬂwme guxwmmbyamdmbsmed egntiedE® protecting groups for
hydrigxy include trialkylsilyl groups (e. g tert-butyl di nmethylsilyl,

tert-but | di phenyl silyl or trimethylsily benzyl and tetrahydropyranyl

Sui t abl £PRAWES pﬁ&)rgwmas%@ﬂd%na%bﬁ@m@ﬂtawatwm agine§iapsty car bonyl or

benzyl oxygasdenyéal 1s§Hiehé‘?Axﬁ1sRﬁ&E@Féah%@ cBhWied 1ﬁ@rfuﬁl?€r*éefﬁ§bb&is acid include
C(j _6)al kyl or benzyl esters. E(Bot ection and deprotection of

functi or?&FOféf%}B§hWe‘%t5’ﬁélsmng@ce§BTeé oWR ipthed¥t. 3 reaction step.
Addi tionally, the N-atons in conpounds of fornula (I) can be methylated by

art 30 kno met hods in a su tabl e sol vent, such for exanple
2- prlgpaﬁgwgf be?@?@‘é‘ﬁ?ﬁi@#‘?ﬂsmd&? Wﬁtaﬁﬁ 3tap ﬁ%ﬁ‘ﬁ@ssﬁﬁgsgﬁ’ﬁﬂa@?ﬁs of formula
(1) can tht $unchiensgangsiof thtériedi aacdmpdunds nfa® nkedviortg todked by

protecting groups.

Functional groups, which it is desirable to protect, include hydroxy, amino and

20 carboxylic acid. Suitable protecting groups for hydroxy include trialkylsilyl groups
(e.g. tert-butyldimethylsilyl, tert-butyldiphenylsilyl or trimethylsilyl), benzyl and
tetrahydropyranyl. Suitable protecting groups for amino include tert-
butylox ycarbonyl or benzyloxycarbonyl. Suitable protecting groups for carboxylic
acid include C;_galkyl or benzyl esters.

25
The protection and deprotection of functional groups may take place before or after a
reaction step.

Additionally, the N-atoms in compounds of formula (I) can be methylated by art-
30  known methods using CHs-I in a suitable solvent such as, for example 2-propanone,

tetrahydrofuran or dimethylformamide.

The compounds of formula (I) can also be converted into each other following art-
known procedures of functional group transformation of which some examples are

35 mentioned hereinafter.
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known procedures of functional group transformation of which sonme exanples
are 35 nentioned hereinafter. WO 2004/ 105765 PCT/ EP2004/ 005621 -49 The

conmpounds Qbfﬂ@f/{ﬁ%s? (I') may al so be converted to the COf,é@ﬁgﬁpgm@?yN oxi de

fornms followng art-known procedures for converting a tri ogen into
its Noxide form Said N-oxidation reaction may generally be carried out by
reacting the starting material of formula (1) with

3- phenyl - 2- (phenyl sul fonyl ) oxaziridi gg or with 5 an appropriate organic or

i norgani ¢ peroxi de. Appropriate inorganic peroxides conprise, for exanple,
hydr ogen Thercomipdendsaif kerimiula@) mhy also baconvestd & thn eomespanding dranidedes, e. g.

sodi um Papad dfowAR' ASRINR BNl Tor AROLARE h 35500 AAMaEn BEE QX1 des  my
conprise peroxy acrds such ‘as, tor example,~benzenecartoperoxoic acid or halo
subst i t uthedxide fioron ctrad Neyxadabion reactien thay genprally endaprieshan by nesctinptheer oxoi ¢

acid, 10 - d i J -3 ) i i - Ak oper oxi des,
o 1 bl BRI Rl B wilh RS SR P ok TR Ot or - T ovier
al kanél s, an@ppropaateanganic errigorgardc perkeide hZWwpprpaatsdnergamic gerokisietiene, ket ones,
e.g. 2-b , I I . i OfBLpane, and

m Xt ur eslég?ﬁbgg‘% rf"%%ﬁ@‘%%ﬁ u?%@gf}g?%ggﬁ%%ogg?ﬁgllﬂé@mrl téhf orms of the
conpoundgerstxidesy g seditm parexidd @otagiinmipseaxidsy apprepmaip bigenicipsroxidesar t - known

pr ocedur 1 : SRAL o1 uch as

sel ecti vgﬁlgrd)?gﬁa?fsﬁ?gg?? gﬁ anﬁh%ﬁ’r%frat ogr dg)%?%%e%g% r?f%glec{s%we]iagélog

count er - cubstibuied benzengopiboperaxoir iagidi @l cheldpmbepeagimbapawxpisacid ke. 20 Sonme of

the GO qenfiSaRndiOrdil 2 of broRBilemOMR AR GHARML BN the present
invention may contain an asymetric carbdn ‘atom Pure Stereochem cally

i someri ¢ NYAEIPgEoXide. Syitable splieih e fonexample, waele foved aBeBals & eHBN8bt ai ned by
the appl izgatheOliked hydra&dcbdiaONg. tBluese dbtiofSs, e pO2-baMABRY, Balogé@edder eoi somers can
be separated % Bhy5| ﬁah e EOdS such as selective crystallization or

chr omat og’rygfﬂ'? Op% Eten Fighlozomedhane, el sugh sents st ri bution, 1iquid
chromat ography and the |i ke nmethods. Enantiomers can be obtained from
racem.c rg xtyres by .first converti said racentc mxtures with suitable

r esol Vi 'nga uéegéﬁ?gc@&wlés‘?or?ﬂc fg%@lﬂge C?:‘HP?%%S gtfoaglui(at@) W&%m%r es of

di ast er eatrainedl Baht spplicatangfomnkisowd freteduiyss iDiadtdrgomeamatbeng sai d mi xtures
of diastere ic,salts gr .conpounds by, for..exanpl sel ectiye

crystall isz%atr?tgﬁgﬁph%sbcaiﬂ}eglr?gﬁ ﬁ)‘b é‘gﬁ%&cq%ccﬁ#?ﬂ% 1,on£p§§:hr|olu&§qgaap¥lhcr omat ogr aphy
and t he [tedhaiques,leql soumereburdentdibtiibutemmn Vignidichrprsso graplgpandahekai ast er eoneri ¢
salts or conmpounds into the corresponding enantioners. Pure stereochemcally

isoneric forms may also be obtained fromthe pure stereochemcally isoneric
f or m20of Some ofhe oprpaunds of feraulaéliand seeme atiths taiemadipteran:ehd present pr ovi ded t hat

the i nt enyeMiBe nfa§26hhE KFnHetricRAEREAS PEE fidrehkdically isomeric

forms of said compounds and said intermediates can be obtained by the application of
art-known procedures. For example, diastereoisomers can be separated by physical
methods such as selective crystallization or chromatographic techniques, e.g. counter

25  current distribution, liquid chromatography and the like methods. Enantiomers can be
obtained from racemic mixtures by first converting said racemic mixtuics with
suitable resolving agents such as, for example, chiral acids, to mixtures of
diastereomeric salts or compounds; then physically separating said mixtures of
diastereomeric salts or compounds by, for example, selective crystallization or

30  chromatographic techniques, e.g. liquid chromatography and the like methods; and
finally converting said separated diastereomeric salts or compounds into the
corresponding enantiomers. Pure stereochemically isomeric forms may also be
obtained from the pure stereochemically isomeric forms of the appropriate
intermediates and starting materials, provided that the intervening reactions occur

35  stereospecifically.



WD 2004/ 105765 PCT/ EP2004/ 005621 -50 An alternative manner of separating the
enantioneric forns of the conpounds of fornula (1) and internedi ates

i nvol ves |J,quj mat ography, in particular liquid chromatography using a
chiral sté?ﬁghgpgggﬁase. 5 Some of the internediates andPQPEFFﬁﬂ&&ﬁéterials
as used in the reaction procedures nentioned herei nabove are known conpounds
and may be commercially available or nmay be prepared according to art-known
procedures. However, in the synthesi§ of the conpounds of forrmula (1), the
present invention further provides; - %’a) the internediates of formula (I11)
V ' O~ Y- Af2altépnative Manhrlof s¢paratinaheérantiamerit formbslof tieaoepoabdsofaddi ti on salts

and t he oghenj.cal | y.isomeric ..for t her eof,. wherei 9 V.represents
hydr ogen%](;)r?l{uga gF'B‘IrHe‘E'ﬁWéd‘SfeS&H o%vreg]hgwg%rgzg?%@lyd 1wy C'fqﬁr]ehadltl%up consi sting
of met hy cheonimbegriphytusingta/dhiraheatiynary gtaks.l , benzyl or trialkylsilyl; Y )
represents -C3.9alkyl-, -C3.9alkenyl-, -C3_7alkyl-CO NH optionally

substituted with am no, nono- or di (Cl. 4al kyl)am no or
Cl. 4a$ kySomgad tiwaniehaadiates and Cartivip Inlaterials as@Sed\is- the peachomplogeduesst i t uted with*

072 R B AL n T s psean s i -

- O _5al kylayNRIpte@@dGiccsulingto-art-knoGin [Hadedytes CHoMRYS:, @ ths ayithesis of the

"1 3al Ky RRBE oo L i Ciepon i@ bt © et =0

- Het 22- CH2- CO- NH- C1- 3al kyl -, -CO NH Cl. 6al kyl -, -NH CO C1-6al kyl -,

-CO-¢d_i Q*l‘h\éliﬁterrﬁﬁiﬁt@ kb qmC _6al kyl - CO- C1. 6al kyl -, - CO- Het 20-,

-Cl . 2al kyl - NH CO- CR16R"-NH, -CI. 2al kyl - CO- NH CR 8R 9- CO-,

- Cl. 2al kyl - CO-NR2D- CI . 3al kyl - CO-, -Cl. 2al kyl - NR21- CH2- CO- NH- C1. 3al kyl -, or
- NR22- CO-CL. 3al kyl - NH- ;30 X2 spre s~aRflirect bond, 0, -O Cl”2al kyl -,

CO -CO Cl.2alkyl-, NR12 -NR12-d' 2al I)—g, -CH2-, -O-NCH or -Cl.2alkyl-;
R represents hydrogen, cyano, halo,y y fornyl, CL.6al koxy-,

Cl - 6al kyl -, h al o-phenyl -carbon vyl am no-, Cl.6al koxy- substituted with

hal o, WD 2004/ 105765 PCTI EP2004/ 005621 (B}
the’pharmaceutically acceptable addition salts and the stereochemically isomeric
| forms thereof, wherein
15 'V represents hydrogen or a protective group preferably selected from the group
consisting of methylcarbonyl, t-butyl, methyl, ethyl, benzyl or trialkylsilyl;
Y represents -Cs.galkyl-, -C;9alkenyl-, -C3_7alkyl-CO-NH- optionally substituted with
amino, mono- or di(Cj4alkyl)amino or C;_salkyloxycarbonylamino-, -Cs 7alkenyl-
CO-NH- optionally substituted with amino, mono- or di(C,.salkyl)amino or
20 Cj.qalkyloxycarbonylamino- ,
-Cy.salkyl-oxy-C salkyl-, -C,.salkyl-NR "*-C  salkyl-,
-C1.salkyl-NR'*-CO-C, salkyl-,
-C1.salkyl-CO-NR P-Cy.salkyl-, -C)¢alkyl-CO-NH-, -Cy_¢alkyl-NH-CO-,
-C,salkyl-NH-CS-Het?-, -C,salkyl-NH-CO-Het?-, C,.,alkyl-CO-Het*'-CO-,
25 -Het?*-CH,-CO-NH-C.salkyl-, -CO-NH-C, salkyl-, -NH-CO-C, salkyl-,
-CO-C,5alkyl-, -C;.7alkyl-CO-, -C;_¢alkyl-CO-C;salkyl-,
-CO-Het?-, -C}.,alkyl-NH-CO-CR'R""-NH-, -C.alkyl-CO-NH-CR"*R"-CO-,
-C1.2alkyl-CO-NR%-C; salkyl-CO-, -C,_zalkyl-NR*!-CH,-CO-NH-C} salkyl-, or
NR?.CO-C,.;alkyl-NH- ;
30 X represents a direct bond, O, -O-Cy.alkyl-, CO, -CO- Cyalkyl-, NR"?,
NR"-Cyzalkyl-, -CHy-, -O-N=CH- or -Cy.salkyl-;
R! represents hydrogen, cyano, halo, hydroxy, formyl, Cy_salkoxy-, Cy.salkyl-,
halo-phenyl-carbonylamino-,
Cialkoxy- substituted with hale,



Cl. 4al kyl substituted with one or where possible two or nore substituents
selected from hydroxy or halo; R2 represents hydrogen, cyano, hal o, hydroxy,

hydr oxycar t 16- car bonyl - Cl . 4al kyl oxycar bonyl -
Cl- 4al kyl c‘gre%ér‘lmlﬂbﬁam nocar bonyl , mono-or 5 di (C1. 4al kgﬁ]y%#@%%@aﬁonyl -

Het1, fornyl, Cl_4al kyI , C2.6al kynyl - C3_5cycl oal kyl -, C3. 6¢cycl oal kyl oxy-,
Cl _6al koxy-, Ars, Ar'-oxy-, di hydroxyborane , O _6al koxy- substituted with
hal o, CL4al kyl substituted with one wher e possible two or nore
substituents selected from halo, hy roxy or NR5SR6, 10 CL. 4al kyl car bonyl -

wher ei n sai d1@alkysuRspituted wet,btqn@@amhyrespzmblpm@@rjmm subsitiuendt selegiask e possi bl e
two or nore SUtfﬁfrﬁB}l?Gi Porlgct ed from hydroxy or Cl4al kyI oxy-; R5 and R6
are each independe sel ect’ed from hydrogen or Cl 4al kyl ; R12 represents
hydr ogen,R GEPI&&an%hydeEPﬂeHYI@W J@l@yhzzs@rmsbrkyﬂroxymboraﬂcﬂeéambp yI-. 15

phenyl - C, 4al ¢y h@wx (%Ed?@[lyt:walﬂ%aﬂ?@ny@zaﬂﬂokﬁﬂééﬁzyqahhﬁlﬂ%r optionally

substl tuted with He | am,nocar bonyi kenvl sul f onyl -

C1, 4alPky! oxyi{C14alkkhringearpgnyly gﬁ V]scph%]ﬁxl’r: Coptlkpmdtl y subst | tuted with
one or wher EC&;@?@!JA) toa/gcﬂuoﬂnan@qsttblsgalkbw-nw 3¢l.66¢-cdinfaroryteysieogen,

hydr oxy, 8ﬂ 4al R 3 represents hydrogen Cl4al kyl ,
Het 13, Het 14?@11 SI}IPS““B‘F HE%‘?IIO optionally substituted with one or wher e

possi bl e twmlquymsstﬁutbawlmttﬁlatos wheteqfls§iBleftwo Bt mdyelsubgementyydléctedy, am no or
Cl . 4al kyl oxy-; R14 qﬁé} 15 ar @h i ndependent|y sel ected from hydrogen,
Cldal kyl, Het FEmEhala Xy G NER g kyl oxyd -aal kyl -; 25 R16 and RL7 each

i Rdepllaadent lj)?lmfdmleafbﬂﬁﬁ h%t?legmm 01 4alkyl ik&f}*iyﬂ.?l@mlbﬂﬁﬁﬂeﬂyvlﬁlldn?bi‘t uted wth
enyl, indo ne i de [ | [ en
grri ngcar bonyl | Y W&ff%%?é%geblﬁ'é’n%fImorgﬁ!fq?‘?gl?%f%sglgég‘g/Fm%’rqug%‘é% bi %o R18 and R19

each indepedentﬂh;aahkﬂpwas,ents hydrogen or C1.4al kyl optionally substituted
i et and WO o iARRANIeSH) (40Ged RUAIOMpc Bt 6L sanfiycr Sxypheny’, SO

ani nocar bo| yI hydroxyca ani di no; R20 and R22

each i ndelbem@é‘w@ms? hv@rpg@sélmslkwy@nwbﬂ QKD’—C@POAEJI- Wat’ détﬂlithl |y substituted
ui L Y 0ot BALKULOXtoRAL HAD! C8lay IS AACSbiln 1y

Het 23- C|4al L9 represents nono-
di (C . 4al kil phstithisd @nthziafft ;@u@&ﬁb@nwcﬂrw o(ﬁmaﬂg@mvls@f%rwbsu tuted with

hydr oxy, pyrﬂ:{qaﬂk wdyc gulmldswk'é% @seﬁfs y%@ pliontady Subdtelted WRRORSBAL S a
het erocycl e se

ecte rom eri I in p zi nyl furanyl,
pyrazol yl, dVestepasiple (o gy ewbstl&i%oa”%c@ %%qu ﬁr@e&%m
or-C1_4a1kyloxy-;

20 R" represents hydrogen, C;4alkyl, Het'"?, Het'*-Cy_4alkyl- or phenyl optionally
substituted with one or where possible two or more substituents selected from
hydrogen, hydroxy, amino or Cj.qalkyloxy-;

R!"* and R® are each independently selected from hydrogen, Cy_salkyl,
Het"-C 4alkyl- or C;4alkyloxyC.alkyl-;

25 RM®andR" each indepedently represents hydrogen or Ci.4alky] optionally substituted
with phenyl, indolyl, methylsulfide, hydroxy, thiol, hydroxyphenyl,
aminoccarbonyl, hydroxycarbonyl, amine, imidazoyl or guanidino;

R' and R™ each indepedently represents hydrogen or C;_salkyl optionally substituted
with phenyl, indolyl, methylsulfide, hydroxy, thiol, hydroxyphenyl,

30 aminocarbonyl, hydroxycarbonyl, amine, imidazoyl or guanidino;

R and R* each independently represents hydrogen or Cyalkyl optionally
substituted with hydroxy or C,4alkyloxy;

R represents hydrogen, Cj.4alkyl, Het23—C1_4alkylcarbonyl— or
R* represents mono-or di(C;.4alkyl)amino-C; salkyl-carbonyl- optionally

35 substituted with hydroxy, pyrmidinyl, dimethylamine or C;.4alkyloxy;

Het' represents a heterocycle selected from piperidinyl, morpholinyl, piperazinyl,

furanyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl, imidazolyl, isoxazolyl,



WD 2004/ 105765 PCT/ EP2004/ 005621 -52 oxadi azolyl, pyridinyl or pyrrolidinyl
wherein said Het' is optionally substituted wth am no, C, 4alkyl,

hydr oxy- Qwé?b(tinbg769henyl , phenyl -C, 4al kyl -, d -4al kyl ?&;{(Eﬁép@?%g | l-em)no-

or di(C 4a am no- or am no-carbonyl-; Hetl1l3 represen

selected frompyrrolidinyl or piperidinyl optionally 5 substituted with one
or where possible two or nore substituents selected from Cl.4al kyl,

C36ceycl oal kyl, hydroxy-d -4al | kyl -, gJ4al kyl oxyCl. 4al kyl or

pol yhydr oxy-Cl . 4al kyl -; Het 14 represént a heterocycle selected from

nor phol i nyl oxpdiazdlyldpyridinyl pr perelatimyliwherein piig et 'ds nptiomafly isolssikited subst i t ut ed

w th one or e Si I ‘ bsi | nt el ected from

a . 4al kyl , &)"Sﬂ cycrzlpba'l"'l%g(:yf,? h&%%ggﬂ%&ﬁﬁ;q%ﬁ@}rﬁﬁéntyg—gf%ﬁﬁ%ﬁﬁoxyCI . 4al kyl or

pol yﬂyld_r ox;gftmalkﬁll-w-(;uaﬂm-]:_ﬁorr(epr _ét{éfmaﬂwl}aa;lmmypmm-s%b@p}ﬂedl }‘ rom et uted

nmor phol i . - piperi di substitute

Wi t E oneﬁ%)é{r ba%\é{séﬂﬂpdolgéstf%}%(%ygle?%é%%rﬁzf%dg%fgyﬁélh%&lﬁ)? gg%tl Q%Q g?@%:dtngg?f rgm Cl. 4al kyl ,

C3|40?150 |OI oal kyubstln;tfri wi@ O omwhéey possitle tmmm?ﬂ &uiagmcmselkeﬁed;frc;mf '
o] r ox con e e e rom

Iromr)p/)h)c/)l [ ny?/dj“alrﬁ?léF?!aﬁyﬁlylﬁﬁ&%%g@gg‘ﬁﬂ@kﬁ1b§4§k@§¥?§alﬁgl%ﬂ (glﬁe or piperidinyl

wher ei n sai @olyaydiosyfaldkyls, optionally substituted with one or nore

substi t ugpts I ; : S : rocycl e
sel ected %orrfcl%géysr@ﬁttﬁq% éIrI{)l I nl:os'ﬁ;i]cclégefr Jdﬂ |mn (l)lgﬁ’ ézg?ﬁ;ﬁﬁQ@Bérﬁ g Ile(%lﬁt ed with one
:E)\ERS%‘FE

or where podseEiay gptigall ighsti QRsPISVRase pessiie PR meTe- 4al kyl |

CG3- 6y cl oal kystinfenel ere¥ediroftCatkyl, Gl dabaikyIonydrbxyiel faikyp!

ot L oy er SRR ] SOl of e oyl - ot por ety of
pi per i di Hyt'® apidsenad heterseyosd deledteadrom hfb&lﬁi'ﬁn?ﬂ ?yﬁélidﬁﬂﬁ[ ipB@gmybbe two or nore
substituents. sel.ected.fr om G .4al kyl B - 6cyc Oalt{iél , 0Iydr oxy- C, - 4al kyl -,
C, ., al kyl oxPEEOgIYLoptiqpal %W%HWO\&S; e1e Qfa‘f’l?f}g;? POsSIQIe (WO TREe> 7 and Het 22 each
| ndependent kybstieeneseRtted fioat €1 atyt @ splledk@dhydroxy-Cpydkydl,i di nyl , _
one B “wher CrolgeRI GRS G pondiaReBEG FIRiERe o sel oct ed Trom hydroxy,
Cl. 4al kyHgtl?];egtr&sm-ﬂ)etetaiylcld seleoted friny modphokiny Cpyetalidigyl; pipérazinylr 2, Ara, Ar4d
e o PR o AR e ) pERRRSORL el | L0t 0 e
hydr oxy- C1. atiskipted with pesser thenephbstitepptly sslegted fomm §hkatkdxand or C1. 4al kyl . 35
Het" represent a heterocycle selected from pyrrolidinyl or piperidinyl optionally
20 substituted with one or where possible two or more substituents selected from
Ci.4alkyl, Cs.¢cycloalkyl, hydroxy-Ci.4alkyl-, Cy4alkyloxyC;4alkyl or
polyhydroxy-C; salkyl-;
Het'® and Het'? each independently represent a heterocycle selected from
morpholinyl, pyrrolidinyl, piperazinyl or piperidinyl optionally substituted with
25 one or where possible two or more substituents selected from Cj.4alkyl,
Cs.scycloalkyl,
hydroxy-Cj.4alkyl-, C,.salkylox yC;.4alkyl or polyhydroxy-C,.salkyl-;
Het®, Het* and Het* each independently represent a heterocycle selected from:
pyrrolidinyl, 2-pyrrolidinonyl, piperazinyl or piperidinyl optionally substituted
30 with one or where possible two or more substituents selected from hydroxy,
C1.4alkyl, hydroxy-C,.salkyl- or polyhydroxy-C;.salkyl-;
Ar', Ar?, Ar®, Ar* and Ar’ each independently represent phenyl optionally substituted
with cyano, C,.4alkylsulfonyl-, C,_salkylsulfonylamino-, aminosulfonylamino-,
hydroxy-C;.4alkyl, aminosulfonyl-, hydroxy-, C;4alkyloxy- or C;.4alkyl.
35
In one embodiment the intermediates of formula (IIT) consists of the intermediates of

formula (IT} wherein one or more of the following restrictions apply;



I n one enbodi nent the |nterrred| ates of forrrula (III) con5|sts of ‘the

I nternmedi ates of fornula (I11) wherein one or nore of the follow ng
restricti oRg 280Pl¥es WO 2004/ 105765 PCTI EP20041005621 g0t s
hydrogen or a protective group preferably sel ected from%TZElgzﬁgﬂ@g donsi st ng
of met hyl carbonyl, t-butyl, methyl, ethyl, benzyl or trialkylsil yI Y

represents -C3- 9a| kyl -, -C3 9al kenyl -CI _sal kyl - oxy- C1. 5al kyl -
-d . 5al kyl - NR13- C1- 5al ky1-, -Cl. 5al ky_j NR14- CO- C1. 5alkyl -, 5
-d _b5al ky] - CO- NR15-C _5ailkyl -, -d -6al kyl -CO-NH, -Cl. 6a|kyI-NH-CO

-Cl_7alk Lewentﬁly%%gewrae@l@ilvwrw PrefRleFYe‘iﬂf‘é%tﬁ%n tegmrP@tt bond, O,
-0- Cl1_zal KY bonsistik of freth Q&b@ﬁ&lkﬂbnwl Hﬁll%al etml&ngl&@ﬂli‘lﬂllsﬂyl' CHI - 3 - O N=CH-

or CO-2alkyl; RL Fep resents yano, hal o, hydroxy, forny
C1- 6al ko%ytepleef_’ﬂlt%é?amlkyl- -Cuﬂ“@ﬂ%m@m%l}fy -@ubStiakHed with hal o, CL. 4alkyl
substituted.@j statkyxpmlhcl £ @mmlf ‘@Q}gq -dMy1e substituents selected

from hydr oxy _or prese drog al o, hydroxy,
hydr okycar bohysdl ky?—ﬁgﬁ C‘é’rﬁlﬁg‘ﬁﬁ 81 Ga%YfQQym )%yé%l gﬁﬁrcg
Cl _4al kyl car@pﬂwyi C(ﬁn@{k@g@r Q@nyléa,u\ymno or 1s di (G -4al kyl )am nocar bonyl -

El?,e%l:ycl %%PWI 4da| ké/lé’&flk(? 6(a'| Qﬁ?}i KO.. &/ %Lﬁ lEyborane ,

Cl. 6al koxy- -NRMs(|. 2tal,ktylad CH,t hotlakcH_Gﬂ.C{L@dllkyi substltut ed with one or where
possi bl e hal o hﬁd oxy or NR5R6, 20

substitu
B aal Ky BarBsRgRE AEE fyin: Bl Rl FOTgL S bt 12 uted w th' one
or wher e pQssilkdxg- substitmtedathehadalbst i t uent s sel ected from hydroxy or

. 4al kyl - t d
CL. 2a1 k§| LT R G e BRGIC R LTSl SRS PO %2
phenyl - O _4al kjtomdxylrgaranbalpl and Het ' 7, Het 16- A _4al kyl -, C2- 4al kenyl car bonyl -
t | _
&. 22?&% SHRPhlehRe Ll 5 %s%‘y@“’f‘%f‘%bma%ﬁg R cambonsLal 1y
substituted GAM%lhyloéfx‘?@Th?ﬂ_lw%mél lsegiopyle atrmoowqu emel®st i t uents sel ect ed

fromhiydr ogenc Ak omgtl@g, | & Y C,. ﬁ represents hydrogen,
Cl_4al kyl [t E'}f_@h%noca ﬂ mﬁ]ﬁ e%ll ;b%(r%\ % substltut ed wth one

or where- ﬁogéﬁﬁlc@ai%‘ QFM!%‘P%I ¥]l>ﬁl’?5§t |Ct1*a@h?’§"s% eéfe‘li‘ﬁf diprybeEAgen, hydr oxy,
am no or C:L(,{l,@d]myoggbsgltu@dmt}a}moRlS are each independently sel ected from

hydr ogen C& .4aEH(y|i substituted with one or where possible two or more substituents selected
from halo, hydroxy or NR’R®,

20 Cj.4alkylcarbonyl- wherein said C;.4alkyl is optionally substituted with one or
where possible two or more substituents selected from hydroxy or
Cj.salkyl-oxy-;

R’ and R® are each independently selected from hydrogen or C.salkyl;
R? represents hydrogen, C.4alkyl, C;.4alkyl-oxy-carbonyl-,

25 phenyl-C, salkyl-oxy-carbonyl-, Het”, Hetls-CMalkyl-,

C;.4alkenylcarbonyl- optionally substituted with Het'9-C1‘4alky1amin0carbonyl—,
Cy.qalkenylsulfonyl-, C;.salkyloxyC,.4alkyl- or phenyl optionally substituted with
one or where possible two or more substituents selected from hydrogen, hydroxy,
amino or Cy.salkyloxy-;

30 R" represents hydrogen, C;.4alkyl, Het"?, Het'*-C 1-aalkyl- or phenyl optionally
substituted with one or where possible two or more substituents selected from
hydrogen, hydroxy, amino or C;.4alkyloxy-;

R and R are each independently selected from hydrogen, C;.4alkyl,
Het"-Cyalkyl- or Cp_salkyloxyCi.salkyl-;

35  Het' represents a heterocycle selected from piperidinyl, morpholinyl, piperazinyl,
furanyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl, imidazolyl, isoxazolyl,
oxadiazolyl, pyridinyl or pyrrolidinyl wherein said Het! is optionally substituted



| . .
Het 15- C, 4al kyl - or Cl. 4al kyl oxyd _4al kyl -; 35 Het' represents a heterocycle

sel ected from pi peridinyl, norpholinyl, piperazinyl, furanyl, pyrazol yl,
di oxol anyl %46 oxazol yl, imdazolyl, i soxazol yl, oxadi azol %‘d
pyri di nyl Pdi nyl wherein said Het' is optional IK/C'E’HB@PT/?%P WO

2004/ 105765 PCT/ EP2004/ 005621 -54 with amino, C.alkyl, hydroxy-Cl.4alkyl -
phenyl, phenyl -d - 4al kyl - Cl4al kyl - oxy- Cl . 4al kyl - nono- or

di (Ct. 4al kyl ) am no- or am no- car bony! a:; Het'3 represent a het er ocycl e
selected frompyrrolidinyl or piperidinyl optionally substituted with one or

wher e possi itith amimoo€ by, hydiwsdyt € ueltkyl, ghenglk pbehyl«CamalkB-,C1. 4al kyl ,

C3- | oal 4 | h d C
aa oyl oo P ek R0 il B SX R bofl PTL YT er o
pyrroli dHﬁy repo¢seet ahdterpcyae selgpitquihromd ipyyrblidipyli curmpdnjdlrs'hbptmual]y ed vvn th one or
wh |

B beyel oal pulsduliSa B e yHLHUERG ob MRS ERT A ot

pol yh&droxy(élalkal JGCYCIQQ&YL&WE}XUE%@&HK)& KaudkployrCmalkel ect ed from

mor phol i nyl T’mﬁ*‘? %1 .pi perazinyl or piperidinyl optionally substituted
wi th one or, SSI kg two or nore substituents selected from G 4al kyl,

C3- 6cycl Bt k;ﬂpresnpm bstyrocyclasleojad from grorplglioy], eyyrolidingl) piperazinyl or
or pol yhydr oxyse ng%n Iy Jséosﬂﬁ}té@wftﬁraﬁéépmle@ Q&aﬁéwsﬂﬁoﬁ:el ected from

nor phol i nyl, | oxabor ol ane or pi peri di nyl

in erazin
wherei n sai é‘l é % ek} %?yGC)’@l%‘lﬁ/h hydegy-firsdllkyhe or nore

subsfg t uent @ﬁgl@ﬁ,tx?g Idll%ﬂbpﬂolffﬁg"dib’i -CaRgkyiet ' 7 represent a heterocycle
piperi d| nyl opt i onal Ié subpstituted with one or
RY

sel ected fro
wher e pogfﬂ bﬁ‘@f%%t %hetwyl%%@ﬁqqmﬂ%ore@ oyl Pyrphdinyl, piperazinghpky | |
C3_6cycl oal b bPﬂchraﬁ ¥ shikited witkbnd ot \l@uér@ﬁsgalblé«abdﬁuﬂ méfe

pol yhydr oxy- 4al k tls an enden @ represent a

het erocycl e’ 'é 'tet“é%selqc F;‘J'P?g\‘ @16‘33'%9?%?5]1 Bbj&rﬁw %1partl Pazi nyl or

pi peri di nyI (hpﬂkpkmab«djy@lqtbstpct]ylﬁ;&ﬂow-cmalm.e or where p033| ble two or nore
fromCl C _4al kyl -

b 4 d
a2 ky PRy PR B s Tl o oty P PSR g wyana A 5
each i ndepehﬁe’hdioyabcﬁp}aasenplppirrhnyllwqund:memdlhby'rmgb@tls opttomdlly wi t h cyano,

rydroxy. oI - Aapyfed S Be YRS ABUHLA M AT " tar k1 30 1

parti cul Het Hﬁ@msnntaer lrmmoe:icrkssedﬁctefdcftrmlpalmlhdmyl me@dmybnptimallm)r e of the

fol lowi ng . gubstituted with one or where possible two or more substituents selected from

20 Ci4alkyl, C;¢cycloalkyl, hydroxy-C .4alkyt-, C;qalkyloxyCi 4alkyl or
polyhydroxy-Cj.4alkyl-;

Het'® and Het'® each independently represent a heterocycle selected from
morpholinyl, pyrrolidinyl, piperazinyl or piperidinyl optionally substituted with
one or where possible two or more substituents selected from Cy.4alkyl,

25 Csg¢cycloalkyl,
hydroxy-Cj_4alkyl-, Ci4alkyloxyC4alkyl or polyhydroxy-C;j_salkyl-;

Ar', Ar®, AP, Ar* and Ar’ each independently represent phenyl optionally substituted
with cyano, C; jalkylsulfonyl-, C;_4alkylsulfonylamino-, aminosulfonylamino-,
hydroxy-C;.4alkyl, aminosulfonyl-, hydroxy-, Cj.salkyloxy- or Cialkyl.

30

In particular the intermediates of formula (III) wherein one or more of the following
restrictions apply;

i)  V represents hydrogen , methyl or ethyl

ii) Y represents -Cs.salkyl-, -C, salkyl-oxy-Cy.salkyl-, -C; salkyl-NR"*-C; salkyl-,

35 -C,.¢alkyl-NH-CO-;



restrictions apply; i) V represents hydrogen , nethyl or ethyl; ii) Y
represents -C3.9al kyl -, -C1.5al kyl -oxy-Cl1. 5al kyl -

- O _5al kyl widRbds/feszgral kyl -, 35 -Cl _6al kyl -NH CO-; WO 20
hOIT Erzoba) Shaduldsal, iii) Y represents -Cl-5alkyl- oxy-%éf@g%%‘f““

Cl. 2al kyl -CO- Het2' -CO-, -CO-C aalkyl-, or -COHet20; 1iv) X2 represents a
direct bond, 0, -O Cl-2alkyl-, NR12, -NR12-Clalkyl-, -CH2-, 5 -ON=CH or C
2al kyl; v) X2 represents -NR12-C - Zggkyl or C _2alkyl; vi) Rl represents

hydrogen cyano, hal o_or hydrox erably h Vil presents

hydr ogen, lllby%ﬁ@fesﬁ‘éltﬁ oCLpAlaRy- allﬁi’/]g Qy@ailf ?'I P a()éq)‘r@/l%ﬁykar bonyl -,

Het 16- car borggl -, O _4al kyl -, C2-6al kynyl -, Ar5 or Het 10 preferably hal o;
viii) R2 repr Sﬁgtﬁ_ hydr ogen, cyano, hal o, hydroxy, C2- 6al kynyl- or Het'; in
particul ar bresents hydrogen, cyano, hal o, hydroxy, or Ar’> i x) R12

r epr esentig) hytiep@ets @msb@b&yd 0, Q- @,azhlkyll-mé’amﬁadl s8lkyl-pleany| -
| _4al kyl - oxy car = R13 represents Het14-C, - Oal kyl , |n parti cul ar
Qﬁﬂwcl g

m)rphél i nyl - represents thiazolyl opti onal |y substituted with
am no, Ch;)4aX kigpreseriy- dNRYC GalkdRlok ¥, zalkphenyl phenyl - Cl . 4al ky! -

1) hel 18 g dang el SV A F%gr ."5. oyl "or car bony! -
pyrrol i diviy| R 2fresants DydiegeR [T yna@iakehydropy, rh@d:ootymboxgﬂ-per azine, pyrrolidinyl
(r)\;/drzé%.r r gl) I(? &P’%t’%%ﬁ okt gSPgIFgP%}H}%’ﬁ Eér!‘a?@%d a?f‘% k2)8 t m:lt-lgaNWY} hHN Ri
X NIRB3 R23@eferabyBdl¥) 25 the pharnmaceutically acceptable addition salts and
the ster %ﬁmeﬁl%wn}/s Hﬁi%é%ﬁ! &an&,q'lraf&; h&&}gﬁﬁﬁglgal\@ﬁl? j)lantl; in particular
R? represents hydrogen, cyano, halo, hydroxy, or AL,
ix) R' represents hydrogen, Cy4alkyl, C4alkyloxycarbonyl or
phenyl-C;.4alkyl-oxy-carbonyl-;
15 x):R" represents Het"*-C;_4alky], in particular morpholinyl-C,.4alkyl;
X1 Het' represents thiazolyl optionally substituted with amino, C.aalkyl,
- hydroxy-C,.4alkyl-, phenyl, phenyl-C, 4alkyl-, C;_4alkyl-oxy-C; 4alkyl- mono- or
di(C, 4alkyl)amino- or amino-carbonyl-;
xii) Het'® represents a heterocycle selected from piperidinyl or pyrrolidinyl;
20 xiii) Het* represents piperidine, piperazine, pyrrolidinyl or 2-pyrrolidinonyl wherein
said Het® is optionally substituted with hydroxy.

b) the intermediates of formula (XXX)

25  the pharmaceutically acceptable addition salts and the stereochemically isomeric
forms thereof, wherein
Y1 and Y2 each independently represent a C_salkyl, Cy.alkyl, CO-C,; ¢alkyl,
CO-Csalkyl, Het>-CH,-CO, CO-CR'*R""-NH-, Het®, CR®*R".CO-,
CH,-CO-NH-C)_salkyl-, -Cy.,alkyl-NR*-CH,-CO- or CO-C).3alkyl-NH-;
30 X! represents a direct bond, O, -O-C, ,alkyl-, CO, -CO- C,alkyl-, NR',
-NR'.Cy salkyl-, -CHy-, -O-N=CH- or -C.,alkyl-;



[

Yl and Y2 each independently represent a Cl-5al kyl, Ck_6al kyl, CO Cl _6al kyl,
CO Cl_bal kyl, Het22-CH2-CO, CO CR1GR17-NH-, Het20, CR 8R 9-CO,

Cr2- OO Nyl yifhlphs . - C1 -2al kyl - NR21-Gro- GO or €O %ﬂ‘;ﬁ"m 0 X

represents a rect bond, 0, -OC _2alkyl-, CO -CO C

-NR'-C, -2al kyl -, -CH2-, -O N=CH or -Cl-2alkyl-; WD 2004/ 105765

PCTI EP2004I 005621 -56 X2 represents a direct bond, 0, -O Cl-2al kyl-, CO
-CO Cl-2alkyl-, NR12, -NR12-C, -2allyl-, -CH2-, -ON=CH or -Cl_2alkyl-; Rt

represents hydrogen, cyano, hal o, , for rryl | koxy-, Cl. 6al kyl -,
hal o- phexgrepc@méﬁﬁranﬁbﬂmd, 05—Q:§15@1f</3do>@g -§&bﬁ1+2{tlhi’led\mnﬁth hal o, Cl. 4al kyl

substi tut ed gk h%aﬁﬁ(ypr cﬁerg)_ﬂg@g %Iﬁ lﬁ\ﬁﬁ(gnor nore substituents sel ected

from hydrpx re resents cyano, hal o hydroxy,

hydr oxycBr tﬁﬂf@BBﬂtS hydogers 0—)’%@( b@lﬁyhydmx)@fm'al}'ﬂcﬂlaﬁl}(@wﬂbGnﬂ yl-,

C, - 4al kyl caﬁgg%ﬁgn l-caflR9RafiReny! -, mono-or 10 di (C, -4al kyl ) am nocar bonyl -
Het', for 4yal kyl -7 C2-6al kynyl - C3. 6¢cycl oal kyl -, C3. 6¢cycl oal kyl oxy- ,

Cl. 64 koxy lﬂﬂ]mxﬂfrltbs%k%&d wigh hilay oxyborane Cl. 6al koxy- substituted with

hal o, Cl1- 43@5}5’& bﬁﬂ?shtdtéﬂ LAt Y)hé Br WR&e PbssTIE Efo BRRSIRBsttiEht Odeld¥RIE
substituents sel ecte g‘ﬁloi hal o, hydroxy or NRSR6, 15 Cl.4al kyl carbonyl -

wherein said Cf[ﬂ‘é‘lm’ Io"i}’é’f onally substituted with one or Wnere possi bl e

two or nRF gopsdsbis hS/&k% biS, csy@{ceﬁmdhicﬁm hydlﬁﬁffdél&fnyl QedabdivdmPxy-: R3
represents Eydro CI- 4al bdtituted with one or nore
substi t uent %@ar Mh@.laqal}(}’k@ittoab’kﬁr@i%war MBONOWENno- or 20

di (CGb 4al kyuﬂ(@ma Yamifecaftin yl aulf&,ﬁﬂy]l rp131Me@¥[531 land R6 are each
| ndependent yaévﬁi oal B CheSRontalbYar: otk Sl Ry Ar e, RGPS oyl - momo-
or di (C. 44| éa]dio)(yamb@ﬁﬁltﬂdf\oudyhalohydr oxy-Cl . 4al kyl - 25
et - car bory 42 affbied il BAEOYSREBRRGI g St SRR
Het " - Cl v4al ky| fromrhaly, by@oxstat KR°R®, RO and R10 are each i ndependent |y sel ect ed
fCr104alhiSIr g%ed}f‘gﬂ?@nlw whe%ng&gl%dﬁ‘llkgy& Bg {1‘)‘%}1@ su@%ﬂ{%%ﬁtﬁo@?éﬁ%’ls hydr ogen,
Cl4al kyl , wHet 5wh¢nemess@b14awwr mormlbmankrémdlmdobwlhydmw or
Cj.salkyl-oxy-;
R? represents hydrogen, Cjalkyl, or Cyalkyl substituted with one or more
substituents selected from halo, C|4alkyloxy-, amino-, mono-or
20 di(C; 4alkylyamino-,
C1.4alkyl-sulfonyl- or phenyl;
R® and R® are each independently selected from hydrogen or C.4alkyl;
R’ and R® are each independently selected from hydrogen, C.4alkyl, Hets,
aminosulfonyl-, mono- or di (C;.4alkyl)-aminosulfonyl, hydroxy-C;.salkyl-,
25 Cj.4alkyl-oxy-C,.salkyl-, hydroxycarbonyl-C,.4alkyl-, Cs.scycloalkyl,
Het’-carbonyl-Cy_4alkyl-, Het'-carbonyl-, polyhydroxy-C; salkyl-,
Het"'-C,.salkyl- or Ar*-C.salkyl-;
R® and R'° are each independently selected from hydrogen, Cj.4alkyl, Cs.scycloalkyl,
Het*, hydroxy-C;.4alkyl-, Ci.4alkyloxyCj4alkyl- or polyhydroxy-C.4alkyl-;
30 R represents hydrogen, C;alkyl, Het®, Het®-C,_salkyl-, Cy4alkenylcarbonyl-
optionally substituted with Het7-C14alkylamin0carbony1-, C,.4alkenylsulfonyl-,
C.4alkyloxyC,4alkyl- or phenyl optionally substituted with one or where
possible two or more substituents selected from hydrogen, hydroxy, amino or
Ci.salkyloxy-;
35 R!2 represents hydrogen, Cy.4alkyl, C,4alkyl-oxy-carbonyl-, Het”, Hetw-Cl“;alky]—,
Cj.4alkenylcarbonyl- optionally substituted with Het19-C1_4alkylaminocarbonyl-,
C,.qalkenylsulfonyl-, C;.4alkyloxyCi.4alkyl- or phenyl optionally substituted with



optionally substituted with Het7-C, . 4al kyl am nocar bonyl -,

C2- 4al kenyl sul fonyl -, C, -4al kyl oxyC, . 4al kyl - or phenyl optionally

substi t ut esvoedolviasres or where possible two or nore subsprigprdedoeRbect ed
from hydrogen, hydroxy, am no or C, _4al kyl oxy-; 35 R12 represents hydrogen,
Cl. 4al kyl , Ct-aal kyl -oxy-carbonyl -, Het'7, Het18-Cl.4al kyl -,

C2. 4al kenyl car bonyl - optionally substituted with

Het 19- C, - 4al kyl am nocar bonyl -, C2-4&kenyl sul fonyl -, Cl. 4al kyl oxyd _4al kyl -

or phenyl optional substifuted wt 20041105765 PCT/ EP2004/ 005621 - 57
one or wher eoﬁ%%rs‘f"ib‘%/rg pf»\;,aﬁ)tl%fwwrrgmga}mmgﬁféég@;rgg{ l&%‘?ﬁ’%hﬁ’ﬁéﬂ’f}’ogen,
hydr oxy, arrimhmocrr@}ualkglo_kytoxy-; R and R17 each indepedently represents
met nyt st R GBI RS ent SHETY binht br ik RRREHs syfifed
hydr oxycar bomjth, phanylnimdolyhingtatrdsulfide, hgdraxy,dhinh hy®e8yphedylR19 each i ndepedent | y
represents h t] | [ . .with phenyl, indolyl,
ot hysul f igdé‘?‘g‘%%‘r%@: ﬁ:’?‘ﬁ%{%‘)ﬁ@@r AN, i P et © nyl |
hydr oxycaRbomdIR ™ eadbriadepedentlazerbsents hydengenpnGjsalkyl optégmally ewhistitisdir ogen,
Cl_4alky1l, . 0 [ - nono- or
di (Cy4al kyl %&ﬁ%‘gg@é‘%@f%&%@%@?e BS%‘tg?“éRﬁté‘PW%gEg@{emlat ed with hydroxy,
pyri m di nyl , aninosatbphgihydsoxycabonylahmine oxyidazRolDrigspnident s Ar3, Ar4-C
4al kyl , 2 ken L Bnal ptuted with Hetl2 or R17
repr esentcié{ ‘é@ @Fél?ﬁ %ﬁ%‘\i te{j%écllalgm\%iétthQ%ﬁgmgfrwl\l%ﬁﬁle%ossi ble two or nore
subst 1% uent s Rseleaiesertts moperotdi(@aialpleseino-Gyatkykyarbpmylooptiqaply NR7R8, 15
NR9R10;1_Car boaydstig{%e&@{tﬁpy&bﬁﬁwh@éﬁ%ﬂ dirr&@t]gﬁsﬁﬁiﬂ& l%r @I-Mﬁé)ﬁel)/0| e sel Iect efl from
Phr 220l v KEssmptani Act i davaligl, Ciotbuagordtens sabn By opsrutegyiths nyl or
@{r 2 0: ikdi HYLHgﬂébﬁRg @%blébntélﬂtl'4ailcal %Ftiitﬁtéﬁhahml cﬁiéh)ﬁ ?h’lﬁet&ﬁ&@sibl&i thhd g2 no,

. 4al kyl , roxy- Cl. 4a - eny enyl -
Cl1. 4al kyl - ox -05'1?%5?‘%1‘@‘ Sﬁ%‘ﬁ%‘i frgﬁn(ﬂfr E‘]&IE)ZE&%FW%%M ?Nﬁ%ﬁo- car bonyl - ;
-Het B repr.edRIRE-arbmiyb ooyt lcarbseylect ed from nor phol isnyl, pi perazi nyl,

hol 1 n

opt 1 onal 1 et oS Bt BRIl ST R e o gl el Y B REPE subet it lents
sel ect ed f rofaraimyldpwaolylhdibnolamyl) thazol@l, odadokyl] imiddrptil axoxa@blghl kyl -, :
i (a1 el iyl § SRR pirdid of K Ay HAR Y SO e Pt fubs B 20 ey -
nmono- or  di (@h apzneyEiyakiyhbydoky-Ehyalkyl- pemdaphendryisalkyHet 3, Het 4 and Het ?
each jpdepengdeniikyl-&x8RCLARTI- RodtebeaRey aligaRkRe b fnfdo bonyl-;
“Het? represents a heterocycle selected from mospholinyl, piperazinyl, piperidinyl,
pyrrolidinyl, thiomorpholinyl or dithianyl wherein said Het” is optionally
substituted with one or where possible two or more substituents selected from
hydroxy, halo, amino, C;_4alkyl-, hydroxy-Cj.salkyl-, C,4alkyl-oxy-C;.salkyl-,
25 hydroxy-C; 4alkyl-oxy-C;4alkyl-, mono- or di(C,4alkyl)amino-, mono- or
di(Ci.salkyl)amino-C;.4alkyl-, aminoC; 4alkyl-, mono- or
di(C;.4alkyl)amino-sulfonyi-, aminosulfonyl-;
Het’, Het* and Het® each independently represent a heterocycle selected from
morpholinyl, piperazinyl, piperidinyl, furanyi, pyrazolyl, dioxolanyl, thiazolyl,
30 oxazolyl, imidazolyl, isoxazolyl, oxadiazolyl, pyridinyl or pyrrolidinyl wherein
said Het®, Het" or Het® is optionally substituted with one or where possible two or
more substituents selected from hydroxy-, amino-, C;.salkyl-,
Cs.¢cycloalkyl-C;4alkyl-, aminosulfonyl-, mono- or di(C;.salkyl)aminosulfonyl
or amino-C,_jalkyl-;
35 Het’ represent a heterocycle selected from pyrrolidinyl or piperidinyl optionally
substituted with one or where possible two or more substituents selected from



|

nmor phol i nyl, piperazinyl, piperidinyl, furanyl, pyrazolyl, dioxolanyl,
thiazolyl, 30 oxazolyl, imdazolyl, isoxazolyl, oxadiazolyl, pyridinyl or
pyrrolidi g%i wherei n said Het 3, Het4 or Het5 is opt i onal Ié/ substituted with
one or whetR2WHEL™t e two or nore substituents sel ect edPEHERAOMIEERLy - |

am no-, C, .4alkyl - C3_6cycl oal kyl - Cl4al kyl -, am nosul fonyl -, nono- or

di (CL. 4al kyl ) am nosul fonyl or am no-Cl.4al kyl-; 35 Het5 represent a

het er ocycl e sel ected from pyrroli dlngglde or piperidinyl optionally substituted
wi th one or where possible two or substituents selected from WD

20041105765CB§§11€)E,1C,2&9616£1Q5&§SR)1¢0X)5@1 SalkyigldqyhikyloRyGeyttyoat kyl

hydr oxy- Cl @ ﬁ14zhpﬁyl oxyCl. 4al kyl or pol y%ydroxy a. 4a| kyl-; Het6 and
Het ? each iR 3%8’@% present a heterocycle sel ected from norpholinyl,
pyrrol i difedland Hedefaeliinﬂyliendént@l regﬂ’e’séiit aYikteaiyclenalettyd &uhﬁmbtphbﬁdylw th one or
where 5 possi l(ﬁtv\n or .nore su E:Hents seletedfrﬁ g kyl,

c3. 6¢ycl oal RYFOlqiny rB‘Wa@’Yﬂlkaﬂ“ PUsiakly Sphsjigytedygjth ppe grwhere

Eol yhydr oi<yp<§§51|bﬂatﬂwbrmorbieﬁl&umts&teﬂ:&déﬁmCll MEﬁe@ﬁ@pélby}kyllepr esent a .
eterocycl e ec eridin r 1.ny pi per azi ny
pyrazol yl , cﬁ rwzflf(yl 1é§l{5ﬁ§’¥ycb“>?ﬁ()'g?§/?° yhﬂ?‘?’ﬂ'@b‘}a@? ~i soxazol yl ,

oxadi az oMy and¥iet ?ieamllndupemenﬂpkepd(tsﬁyﬂah&mbe dle sdécted-eoa fuﬂaﬁylor Het 10 i s
optionally subs t ed cl oa al

ohi nor o1 aa) RypdnbE bSepp i b ¥ oS RSN HHHER, axBlolrs  om i ndol 1
or Het12 rejmidsanylsisaxdrelybroaagiatdyk pyléfd:nglobrfpymmhdmybwmmm;daxd Iﬂet%er azinyl ,
plpl’ldlny| Yo & | ..ar gl erein said Het12
i's g‘pt i onal ?IH%S IS% ?ﬂ%ﬂﬁ Sm%fhmt?(ﬂpb%l %ﬁé‘?“e’a‘gg %pé)ltamqho or nore

substi t uent stnwl-@c&aﬁwltrom hydr oxy, haI o, am no, Cl 4al kyl -

hydr oxy- Cl - 4al kyl -, Cl -4al kyl - oxy- Cl - 4al kyl \/\

hydr oxy- C - 4al kyl - oxy- Cl . 4al kyl -, nono- or d|< 4alikyl ) anuno- or nono- or
di (C 14aizk)! epmkats ShedRkhdl éseledr@ifrbmﬁﬁ&kﬁlgﬁ&n“ erocycle sel ected from

nor phol i nyh rroli I a 3,.2- di.oxabor ol.ane or
pi peri dllﬁét Zﬁlﬁéﬁ@}tﬁag %’CY\‘%‘?%‘B ?Fﬁ @%1190129 %IMEHIPWIE{]bB‘PF‘P Péd with one or
more substi pyumlt(ﬁn)ﬂeih&ﬁﬁcefhélfngmmmwkvheﬁﬂdsdr&H&ﬂ’z Kepesdlyt a heterocycle

aherd possi SRR i b reCbPEe b eamBies i iRy 1" "

C3. 6cycl oal ky;droxj']yldkx;)mymﬁl, Calakipl-, hydioxx}aillhmgkml—byjr—CbﬁalRﬂ-
ot L1ty xR ey g7 CLSaROR, REh L ARSITARRICH! hfnd TR o5nt 2
d1( C4alkyl)amino-C,; 4alkyl-;
© Het!® 1epresent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl,
20 1,3,2-dioxaborolane or piperidinyl wherein said heterocycle is optionally
substituted with one or more substituents selected from C;4alkyl; and

Het!’ represent a heterocycle selected from pyrrolidinyl or piperidinyl optionally
substituted with one or where possible two or more substituents selected from
Ciqalkyl, C3-scycioalkyl, hydroxy-Cj4alkyl-, C;.4alkyloxyC;_4alkyl or

25 polyhydroxy-C;.salkyl-;

Het'® and Het" each independently represent a heterocycle selected from
morpholinyl, pyrrolidinyl, piperazinyl or piperidinyl optionally substituted with
one or where possible two or more substituents selected from Cj.salkyl,
Cs.gcycloalkyl, hydroxy-Ci salkyl-, Ci.4alkyloxyC,.4alkyl or

30 polyhydroxy-Cj4alkyl-;

Het?, Het® and Het™ each independently represent a heterocycle selected from
pyrrolidinyl, 2-pyrrolidinonyl, piperazinyl or piperidiny] optionally substituted
with one or where possible two or more substituents selected from hydroxy,

C.salkyl, hydroxy-C,.salkyl- or polyhydroxy-C;_salkyl-;

35  Het? represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or
piperidinyl optionally substituted with one or where possible two or more



|
mor phol i nyl, pyrrolidinyl, piperazinyl or piperidinyl optionally substituted
wth one or where possible two or nore substituents selected from Cl -4al kyl,

C3. 6cycl oglds%hosy oxy- Cl. 4alkyl -, C1.4al kyl oxyd _4al k
pol yhydr onyjﬁ %G%,‘)Egl -; Het20, Het21 and Het 22 each |ndepgﬁ]“re2 03956r1epr esent a

het erocycl e sel ect ed from pyrrolidinyl, 2-pyrrolidinonyl, piperazinyl or
pi peridi nyl optionally substituted vmth one or where possi ble two or nore
substituents sel ected from hydroxy, £§-4alkyl, hydroxy-Cl _4alkyl- or

pol yhydroxy- Cl_4al kyl -; 35 Het 23 represent a het erocycl e selected from

nor phol i nyl Sulpsiitests stiesied from pesatioil, r@atsc}tﬁloallﬁilp‘wdr@ﬁm {-4a8pi+ onal |y substituted
with one or r 0041105765 PCT/ EP2004/ 005621 -59
d*’ﬂﬁﬂkzlcf’?iﬁ?iﬂaﬁ]wv@d&@ € R

substi tuent cl oal kyl , hydroxy- Cl. 4al kyl -
d - 4al kngx, .. AyR|aRg Aropach ddgpgndens remesera[p &yl Opwnﬂlym@tltwmwahd Ar5 each

i ndependent |, b Waﬁaih -cyano,
d . 4al kyl sul ?gﬂf@lﬁﬁgﬂ%ulgiﬁwsuﬁm%s‘ﬁﬁgﬁ 1%%@6 %‘lﬁﬁﬁ%gsuglg?o I zgm no-, 5
Aray:C kb aumrospijony- K

hydro>‘(y Cl. &y yHpE%y Cr-sabyylopgr RYE Vlor Cl.4alkyl. In
one enbodi nment the intermedi ates of formula (XXX) consists of the
|nterrred|ates f for ?I‘EII’] one. or rmre&? t.he fol.l ow ng

restrict ABHABE %faﬁw}lmew aﬂaetmzd%%;éﬁ apsisis S thedplermediafss oy ||
Cco d - 5a|odem@1ﬂa @Q(Wh@reh%m or i;ﬁwre?%f th@DcFl fesictbiise Iyoond 0,

-0 d. 2al al -0-N=CH or
3 ot kgt 2and3 qaghy indepantemty Tapirasat Coatiyl. 60 ot S ﬁﬁmtﬁ%

CL. 2abky¢, rﬁ;ﬁ‘ﬂaée&,tsadﬂi&@lBorﬁlOZé(bszalk)él- --CO-@, N|§ CIN)R C al kyl; CI Rl kvl
represents {§8) ydr orny 6a oxy. , _6al kyl -,
15 d - 6al kox g:gédfq‘)ﬁu?@]g wrt?ho‘ﬁ: %ﬁ‘gﬁyi substituted with one or where
possi bl eXz\mpresemm dirsubertd, O.,le(mcizzslkjde,c(r@,dCG r@qaﬂ:yurm&r or halo; and R2

represents hydno y X hydr oxycar bonyl -, Het"'-carbonyl -
Cl- 4al kyl qu%%r hgzeé}‘} ﬁ @ﬁér Ngr omgl0 Xlkyollm nocar bonyl -, nono-or 20

di (CI 4al W Iryaesendsciydoagey) GY;théialo hchoxwlfom@iAéﬂ dalldoxy-, C2salgpllkyny| -

ycl oal gyl ﬁﬁw - 6al koxy-, Ar5, Arl-oxy-,
di hygr oxybork?{a{mau\(,”g;3 ﬁ}tgﬂvh- substl tut ed with hal o, Cl4al kyl substituted
with one or Cahddkyl sybeiBnis é’lth\m}e 6F where @osilb)s tWe gempse substituenigiselezted r om hal o,

hydr oxy or NR5%m@dr6@¢ Maﬁa@p@nyl wherein said C4alkyl is optionally

substitutgd -with one or
R represents hydrogen, cyano, halo, hydroxy, hydloxycarbonyl Het'®-carbonyl-,

Ci.aalkyloxycarbonyl-, Cj4alkylcarbonyl-, aminocarbonyl-, mono-or
20 . di(Cy4alkyl)aminocarbonyl-, Het', formyl, C;4alkyl-, Cgalkynyl-,

Cs.gcycloalkyl-, _

Cs.scycloalkyloxy-, C¢alkoxy-, Ar, Arl-oxy-, dihydroxyborane ,

C,.¢alkoxy- substituted with halo,

Ci.4alkyl substituted with one or where possible two or more substituents selected

25 from halo, hydroxy or NR’R®,

Ci4alkylcarbonyl- wherein said C;4alkyl is optionally substituted with one or
where possible two or more substituents selected from hydroxy or
Cy.4alkyl-oxy-;

R’ represents hydrogen;

30 R®and R® are each independently selected from hydrogen or Cy4alkyl;

R’ and R® are each independently selected from hydrogen, C4alkyl, HetB,
aminosulfonyl-, mono- or di (Cy.4alkyl)-aminosulfonyl, hydroxy-C;.4alkyl-,
Ci.salkyl-oxy-C4alkyl-, hydroxycarbonyl-C; 4alkyl-, Cs ¢cycloalkyl,
Het9~carbonyl—C1_4alkyl—, Hetm-carbonyl—, polyhydroxy-C.4alkyl-,

35 Het''-C,_alkyl- or Ar*-Cyalkyl-;

R® and R'? are each independently selected from hydrogen, C;_4alkyl, Cscycloalkyl,

Het", hydroxy-C 4alkyl-, Cq.4alkyloxyCi4alkyl- or polyhydroxy-Ci.salkyl-;



where possible two or nore substituents selected from hydroxy or
C - 4al kyl -oxy-; R3 represents hydrogen; 30 R5 and R6 are each independently

sel ected fywem Egﬁ agen or O .4alkyl; R2 and Rg are each bﬁg@g%&g@g&w
-, - di

selected from rogen, Cl4al kyl, Hete, aninosulfonyl

(C1-4al kyl ) -am nosul fonyl, hydroxy-C, ialkyl-, d _4alkyl-oxy-d 4al kyl -
hydr oxycar bonyl - d . 4al kyl -, C3. 6cycl oal kyl, Het -car bonyl - d - 4al kyl -

Het 1D- car bonyl -, pol yhydroxy-d . 4al k—lﬁb , 35 Het''-d -4al kyl- or

Are-C -4alkyl -; R9 and R10 are each inde endently sel ected from hydrogen,

C . 4al kyIR wmg:tehmdmogyn. CMH&mHehyH«@to +@kyl4 &Todeglkenylcurbarylk y | oxyCI 4al kyl -

(r)repfglsgm/gr h ﬁlgﬂﬂbg@e \-y"fﬂ ﬁﬁe }Q%@% g@%ﬁf{ﬂ 119%25@‘13'1 ﬁ< ?]P,l car bonyl -
optional 'y thqum@ma,lkxlhomxemylwptla@allwmhm%d amowlor Where

C2. 4al keny| wanél%ﬂvo’or él?dsﬁbﬁ'eﬂt’éx%@dff&lnhty g@ hin@fdadr! Y substituted
with one or ere possib %e two or nore subs ent se éct ed from hydr ogen,

hydr oRy, ani‘eB¥loXYGL4al kyl oxy-; R 2 represents hydrogen, CL4al kyl ,
Cldal kyl 0% Yerp@ERQ 'BEY/hfogeIH@ %Zlkg/lH@ﬂ?k)ﬂ]o‘ﬂchlébﬂoh yl- }@14?ﬂeké®{4é}l?ﬂb0 nyI

optionally substitu car bony

C2. 4al keny! Seaplkgyylcar @ﬁa??&ﬂ“éﬂ&@bsﬁ%ﬁeﬂwﬁh Ret pﬁe‘rﬁ}lﬁlﬁiﬁ{“i(’%h‘l’ﬂ)gf‘ substi tuted

with one OrCZVX@R'éﬁyl&ﬂ&ﬁiyll' %(a\l‘l%rl&{ yOTRAIRYIS bsteny Ioﬁaﬁfehe@ﬁﬁfbdfwlqm hydr ogen,
hydr oxy, 10 am n%ﬁ af R16 rep resenhs hyd rogen or ClL4al kyl
optional |y PSS % E%EPW %Wﬁr%ﬁgﬂresqbﬁfafawﬁ selegied Homstidrosse, hdyeioxy, thi ol

hydr qgyphenydming 6t QpeAkH @m&, , hydroxycarbonyl, am ne, imdazoyl or

guanldln s R23 re ent s , 4- Cl4al kyl . C-4.Ik |, . C2 | kenyl

opt i onal ﬁ%/ ?@ﬁ?ﬁ"?h%’%&gw ?h 14?.3(3' t?ﬂéﬁs"éitﬁupép‘?’&ﬁﬁ@]’@@iﬁkyl substit ut ed
with one or mdsthyleulﬁde Shytalhﬁ(yt ﬂxﬁblplﬂydrmpﬁc@uhmthaﬂm@l dgtexyedbénydm Cl - ;

al kyl oxy, hydr NR R, NROR1O- carbonyl or Het3-carbonyl Het'

represent s a"ﬁlg?e Azg?l Orsgé'fﬂgg?@d from pi peridinyl, norpholinyl, piperazinyl,
furanyl, re@mbm‘s iAg%-6); aalkyl, Ct. Jalla/télz;shlkelqol@pnbwlly substited yth, i soxazol yl,
20 o d| azol 12 7 | ptionally
oot R B A RS Bl 0

phenyl - CL4aIIR9rPSllbstmﬂmﬂ seldctedfyonCC4 alikyjoxy, hmlroxydralcmf( hﬁiky,l ) am no- or

ar ni no- car bq@(e} 19 . lro‘?@f @&% yf" het erocycl e sel ected from norpholinyl,

pi perazinyl, p er| yrroltdinyl, thionorpholinyl or dithianyl mhereln
sai d Het qtsreg@@c;rtgﬁahptyrocyde sclected from plpcndm yl, morpholinyl, piperazinyl,

furanyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl, imidazolyl, isoxazolyl,

20 oxadiazolyl, pyridinyl or pyrrolidinyl wherein said Het' is optionally substituted
with amino, C;.salkyl, hydroxy-Cj salkyl-, phenyl, phenyl-C;4alkyl-,
Ci.salkyl-oxy-C,.salkyl- mono- or di(C;salkyl)amino- or amino-carbonyl-;

Het” represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl,
pyrrolidinyl, thiomorpholinyl or dithianyl wherein said Het” is optionally

25 substituted with one or where possible two or more substituents selected from
hydroxy, halo, amino, Cy.4alkyl-, hydroxy-C;.4alkyl-, C;_salkyl-oxy-C,; salkyl-,
hydroxy-Cj_salkyl-0xy-C4alkyl-, mono- or di(C;-4alkyl)amino-, mono- or
di(C; qalkyl)amino-C,.4alkyl-, aminoC; 4alkyl-, mono- or
di(C,.4alkyl)amino-sulfonyl-, aminosulfonyl-;

30  Het®, Het* and Het® each independently represent a heterocycle selected from
morpholinyl, piperazinyl, piperidinyl, furanyl, pyrazolyl, dioxolany], thiazolyl,
oxazolyl, imidazolyl, isoxazolyl, oxadiazolyl, pyridinyl or pyrrolidinyl wherein
said Het®, Het* or Het® is optionally substituted with one or where possible two or
more substituents selected from hydroxy-, amino-, Cyalkyl-,

35 Csscycloalkyl-Cy.qalkyl-, aminosulfonyl-, mono- or di(C,.4alkyl)aminosulfony]

or amino-Cy.4alkyl-;



|

25 substituted with one or where possible two or nore substituents sel ected
from hydroxy, halo, am no, CL4al kyl-, hydroxy-CL4al kyl -

CL4al kyl - oo Sebdi@dssed -,  hydroxy- CL4al kyl - oxy- CL4al kyl 09605
di (G -4al kyl )am no-, nono- or di(Cl4al kyl)amn no- CL4al kyrﬂ?ﬁg%% nlg%l6214al kyl -

mono- or di (A 4al kyl )am no-sul fonyl -, am nosul fonyl-; 30 Het3, Het4 and Has
each independently represent a heterocycle selected from norpholinyl,

pi perazinyl, piperidinyl, furanyl, pxnazolyl dioxolanyl thiazonI

oxazolyl, i g dazol yl, i soxazol yl ,. oxadi azo).y yri di nyl yrroli d| nyl

wher ei n  Hefi &PERsent a higigracysle saldcted; EP%BWQJ%%M]WE\RE% ny RS’(S'“ %h one or where

possi bl e thlm,@mutmrvﬂttﬁmﬂv&w SsibR t%toeﬂl&é Qibstiviehte ¥MectedfFbmo-, CL4al kyl -

35 C3.6 | |f

di (CL. 42?%? N 1% B’ﬁ%ﬁlkylohy nos 01%41’ Qy'rali%qwcge@llfﬂl%S?GS

oy 1ol iyl e repfﬁﬁ&”f ® cubsiituted aih one o phere

possi bl e ﬁéfo B‘ﬁﬂgbt‘e@hs‘ﬂﬁ#flfl thPf&%qng%P%tafow%W fﬁted%é?%ﬂorp "3tycl oal kyl ,

Q%gr %%/ Geaéﬁﬂlrll@idényé%%egﬁlkw@py;@hﬁﬁbkyﬂtloﬁﬁlly fubkstytnyedrvoity ore, or4?irei;3r/n| -, 5 Hetb

nor phol i nyl ,POSBSI?? |°d|WF¥u%ﬁ%'g‘5’P§2§%det ﬁﬁyli%h?fyc ‘Fﬁ]f mal |y substituted

v(\:/i3 t gco(r:]le or mﬁmﬁﬁy-Cpm@H?gmmémﬁﬂjli(_:lm?I mmma o gﬁmpz&rs&:ygp? ed from d _4al kyl,

pol yhzdr gﬁy dgﬁ? %CR quﬁg?géghﬁ}[%‘#i‘g aé?teﬁgﬁyﬁ%%ﬁ%g lrﬁ/qnﬁlﬁlrr%}’esent a

het ertﬁllcyle edp@mmngldmmmmwr Fip;ziazmjd) ppiapelyl, diomplanylytin proddlj axpbolybi per azi nyl,
razol yl , X \

e azol y1 - NI Coxd By EER abanol BiRlititos plRARE it SRUBREY ¥+

optional Iy sqlbé@tl tl&DET@Dn@IIl}’AabSItIWGd @B«za@@élameﬂckqﬂlk}tb@ahﬂkyl or or

am no- CL. 4al kyli.cOal@ef.! | represents a heterocycle selected fromindolyl or
15 Het 12 represents a heterocycle selected from hol i nyl , pi perazinyl,

pi peridinyl, pyrrolidinyl, thiomorpholinyl or hi gnyl wherein said Het12
is option II”y subst i uted §‘C{I] V\(:E)? gl@ Wo or nore

substi t UcHES ERIERIEHNPBRYCIRSRaE ORI S o, G - 4ci Kyl -

hydr oy - Qﬂeﬁ%\ﬂetﬁ;elsents ﬂétalokydle eelédted Krom mdrptkdﬁx’lbrl- piperazinyl, piperidinyl,

hydr oxy-d ..4

D0 O, Rl SR e or B P bl OMRABIC, 25 I o
mor phol i nyl , sybgtitutdi vdtlmyrle, orpvipee pas'subjﬁl two of pRyr@ suhisbtuebo rselectad from pi peri di nyl
wherein sai dh%&f}, REBChfiinoS CORHERN Y ddxy-C) alkyl-, Cyaalkyl-ovy. © salkyl-,
) “hydroxy-Cj4alkyl-ox y-Cj.salkyl-, mono- or di{C;.4alkyl)amino- or mono- or
20 di(C;.4alkyl)amino-C;_salkyl-;
Het'® represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl,
1,3,2-dioxaborolane or piperidinyl wherein said heterocycle is optionally
substituted with one or more substituents selected from C,_4alkyl; and
Het'’ represent a heterocycle selected from pyrrolidinyl or piperidinyl optionally
25 substituted with one or where possible two or more substituents sefected from
C,.salkyl, Cs.¢cycloalkyl, hydroxy-C)4alkyl-, C; salkyloxyCi_salkyl or
polyhydroxy-Ci.4alkyl-;
Het'® and Het" each independently represent a heterocycle selected from
morpholinyl, pyrrolidinyl, piperazinyl or piperidiny! optionally substituted with
30 one or where possible two or more substituents selected from Cj.4alkyl,
Cs.gcycloalkyl, hydroxy-Cy_4alkyl-, C;.4alkyloxyC, salkyl or
polyhydroxy-C,_salkyl-;
Ar', A, Ar* and Ar’ each independently represent phenyl optionally substituted with
cyano, Cy_salkylsulfonyl-, C;.4alkylsulfonylamino-, aminosulfonylamino-,
35 hydroxy-C;.4alkyl, aminosulfonyl-, hydrexy-, C; 4alkyloxy- or Cy.4alkyl.



substituted with one or nore substituents selected from Cl. 4al kyl; and Het"
represent a heterocycle selected frompyrrolidinyl or piperidinyl optionally
25 substi i one or where possible two or nore su el ect ed
from crﬁ?%%%%ﬁ%cycr oal kyl , hydroxy-d 4al kyl -, CL. 4@%@’%@3@56 Ll kyl or
pol yhydr oxy- Cl1-4al kyl -; Het16 and Het 19 each i ndependently represent a
heterocycl e sel ected from norpholinyl, pyrrolidinyl, piperazinyl or

pi peridinyl optionally substituted h 30 one or where possi ble two or nore

substituents selected fromd _4al kyl, "C3- 6cycl oal kyl, hydroxy-d -4al kyl -
d - 4al kyhbmularathkwteramdlaweloifgmmw) wherginiarie-or mere of he3, Ar4 and Ars

each ind s} bﬁ £ t phenyl optionall y substi tut ed with cyano,
a _4al kyl sul f, % i C%?“j’gﬁﬂ | sul f onyl am no- ?)sul f onyl am no-, 35
hydr oxy- @l &lrr@r:senﬁrﬁ n@sQnrzaerr 0- orcNBa bty e C _4alkyl . WO

(XXX) where one or nopre o ['owi'n restrictj,ons apply; i) X

r epr Ssentis é( repyesents 24ligegt bond. @, T@:@HaalkNR' ON‘CHRﬁRéIOIZaI kyl-; in a
particul ar egbog E‘ﬁ]@% ﬁabﬁﬁ@ﬂ%ﬁéﬁiﬁodlﬁ{%f x? reBreséHts a@mgfi%ondS i) X2

represents a_direct 2al kyl

NR12- G - 2al k@izﬂ kyl-n- (ércpafﬂky cul ar enbodi rrent X2 represents a d| rect bond,
-G - 2al kyl -, 0= 8r Cb-@a)-kyl, -0- or OCHZ- |||) R represents hydrogen,
cyano, halo @r hydroxy pref erably iv) R2 represents hydrogen
cyano, h4PoR FF‘;P(H‘?SS%;?}‘Y‘#?E‘F%QW&; B@ﬁyrhyﬂroer PA@F@ Yha)@ar bonyl -, Het'

- car fronyiyy R@ep{l@biﬁ'hydroga} 5?&&6){62)4[) hydf6Xy, BYdrbRycarbonk2, @ further embodi ment

R2 represen | 0 h dr yng,ll -.0f Het'; in

particul ar E?‘?%ﬁ?’é‘%&&’f)gcl 329‘ d@ﬂm&ba bed ﬁﬁ’ll’ ngﬁwyﬁjx OroII'IetArS 15 v), R23

repr ese\rlr\;] s hy@lflﬂgﬁflemﬁﬁduﬂaltmﬂrepresdﬂtsbhycﬁ@geﬁsmhsll@lqﬁlagrﬂ#@( subsz1 [ Itllit Fd with

one orwher or sttuents, selected fro al kyl oxy- or

Het2 i), %ifﬁlﬁgﬁ' ecge_i#p"r%{}o r@reie&rl %,y{dro%;p oyang; hale- %gWar bony! -

vii) Het' repAf€sents thiazolyl optr onal Iy substituted with am no, C- 4a(ky| ,

hydr XY al h | - al kyl - nmono-
%0 dﬁl Clﬁ Aljé %f]{?y?rﬁt?wé@ém o %nﬂ‘i%}rlrg%ar BP)% qnts \ﬁaﬁywlfl?ef é?(?dgvb/’ftgg ghts a

het erocyc I? -eoswhere pessilile tm mpMklbstyuqntmqmmlzfrm IC1aplkplok y-domifet™-; or

pyr rol i disfy k1 Wagrelils RRishehet, 2y 5ol aAGRbLY.caRRHIt uted with one or where

vii) Het' represents thiazolyl optionally substituted with amino, C;_satkyl,

2004/ 105765Pg> (ﬂgpglgggdnqglﬁggureﬂm@g?g Wrt@cw ah.cfle internediates of formula

-hydroxy-C;.4alkyl-, phenyl, phenyl-Cy4alkyl-, Cy4alkyl-oxy-C;.4alkyl- mono- or
20 di(C,;.4alkyl)amino- or amino-carbonyl-; .

viii) Het? represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl
or pyrrolidinyl wherein said Het” is optionally substituted with one or where
possible two or more substituents selected from hydroxy, amino or Cy_4alkyl-;

In a further embodiment Het” represents a heterocycle selected from morpholinyl
25 ot piperidinyl optionally substituted with C; 4alkyl-, preferably methyl;

ix) Het® represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl
or pyrrolidinyl wherein said Het’ is optionally substituted with one or where
possible two or more substituents selected from hydroxy, amino or C;.salkyl-;

x) Het'? represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl

30 or pyrrolidinyl wherein said Het'? is optionally substituted with one or where
possible two or more substituents selected from hydroxy, amino or C,.4alkyl-;

xi) Het'® represents a heterocycle selected from piperidinyl or pyrrolidinyl.

35  c) the intermediates of formula (XXXIII)



|
possi ble two or nore substituents selected from hydroxy, am no or C -4al kyl -;
In a further enbodi nent Het2 represents a heterocycle selected from
nmor phol i ny i peridinyl optionally substituted wi | =,
pr ef er abl ywr?ezt%ﬁy@;gmigx) Het 3 represents a heterocycle selfé&'gﬂﬂﬁ%@ﬁﬁn
mor phol i nyl, piperazinyl, piperidinyl or pyrrolidinyl wherein said Het3 is
optionally substituted with one or where possible two or nore substituents
sel ected from hydroxy, amno or O _4a kyl-; x) Het12 represents a heterocycle
sel ected from norpholinyl, pip inyl, piperidinyl 30 or pyrrolidinyl
wherein said Het12 is optiorally sulgtixutedzwi th one or where possible two
or nore substituents sel ected from hydroxs.s am no or Cl.4al kyl-; xi) Het'®6
represents a heterocycle sel €kdged fromgipdyidinyl or pyrrolidinyl. 35 c)
the internediates of fornula ( L1 )y 4/ 105765 PCTI EP2004/ 005621 -63
Y3 X2 R cmHN\\RL 0'-N\ R3 RO NJRXXXI11) the pharmaceutical ly
acceptable addition salts and t eochem cal ly isonmeric forns thereof,
wherein mrepresents 1, 2, 3g®r XZJrepresents a direct bond, O,
-O-Cl2al kyl -, CO -CO C1_2al ky?-, RM (fp- G 2al kyl -, -CH2-, -0-N=CH
or O -2alkyl,: Y3 represent - 5al kyl a 5al kyl or. CO-CR 6R 7-NH or
Cl_sal kylB angﬁeiuﬁﬁadﬁl %?C?E@zet? O&f’a% %‘}ﬁgﬁfﬁ’bﬁ’,ogl?%%@l?yoﬁsoﬂﬁcd _4al kyl ) ani no
or Cl4al kyforyahebofywharginno; 10 R3 represents hydrogen, cyano, hal o,
hydr oxy, _foi nyl xy-, Cl.6al kyl-, hal o-phenyl -carbonyl am no-,
Cl1. 6al ko%?eps%ﬁféttsigt%’t(sggk@w th hal o, O _4al kyl substituted with one or where
possi bl e ¥ wopresentsor direstibartd, Oy alkyle @A COFmikyld¥RY. or hal 0; 15 R2

represents hygnoge yarQ., hakocth X hydr oxycar bonyl -, Het 16-car bonvl -,
a _4al kyl oxy}cqg\r bgﬁ%nf},ﬁ ’g?ﬁél kwhggﬁgégﬁzmﬁ%@ nocar bonyl -, nmono- or
di (d . 4a|'1k;rbyra$ﬁlltﬁcﬁ:§r-wﬂm/,|c@-q{leﬂkyl of §10r R RO -NERI ok (1 salk 37C@al kynyl -,

C3- 6cycl Oalobﬁbﬁally%bﬁﬁé(tﬁé Rath X Yrono S AL KNy arfiindor AT - oxy-,
di hydr oxyborane )
C.4alkyloxycarbonylamino;

10 R' represents hydrogen, cyano, halo, hydroxy, formyl, C;galkoxy-, Cy.¢alkyl-,
., halo-phenyl-carbonylamino-,
. Ci.¢alkoxy- substituted with halo,

C1.4alkyl substituted with one or where possible two or more substituents selected
from hydroxy or halo;

15 R’ represents hydrogen, cyano, halo, hydroxy, hydroxycarbonyl-, Hetlf’-carbonyl-,
Ci.salkyloxycarbonyl-, C;4alkylcarbonyl-, aminocarbonyl-, mono-or
di(C,.4alkylyaminocarbonyl-, Het!, formyl, Cy.4alkyl-, Cy.¢alkynyl-,
Cs.¢cycloalkyl-, Csgcycloalkyloxy-, Cygalkoxy-, Ar, Arl-oxy-, dihydroxyborane ,
Ci.salkoxy- substituted with halo,

20 Cj.4alkyl substituted with one or where possible two or more substituents selected

from halo, hydroxy or NR°R®,

Ci.salkylcarbonyl- wherein said C.4alkyl is optionally substituted with one or
where possible two or more substituents selected from hydroxy or
Cj.4alkyl-oxy-;

25 R? represents hydrogen, Cj.4alkyl, or C;.4alkyl substituted with on€ or more
substituents selected from halo, Cy.4alkyloxy-, amino-, mono-or
di(C,.4alkyl}amino-,

Ci.4alkyl-sulfonyl- or phenyl;

R> and R® are each independently selected from hydrogen or C;_4alkyl;

30 RY? represents hydrogen, C;.4alkyl, Ci4alkyl-oxy-carbonyl-, Het'*-C 1-aalkyl-,
phenyl-C;_4alkyl-oxy-carbonyl-Het'’, C; 4alkenylcarbonyl- optionally substituted
with Hetl9-C1_4alky1aminocarbonyl-, C;.qalkenylsulfonyl-, C;4alkyloxyC.4alkyl-



Cl _6al koxy- substituted with halo, 20 Cl1_4al kyl substituted with one or where
possible two or nore substituents selected from halo, hydroxy or NR5R6,

Cl _4al kyl - erein said Cl.4alkyl is optionally substituted with one
or  wher ecg(r)ots@%*ogl Wo or nore substituents sel ected froRfR{FERYPHPOH2L

Cl. 4al kyl -oxy-; 25 R3 represents hydrogen, O _4al kyl, or Cl1_4al kyl
substituted with one or nore substituents selected from hal o, d _4al kyl oxy-,
am no-, nono-or di (C 1.4al kyl)am no-, Cl.4al kyl-sul fonyl- or phenyl; R5 and
R6 are each independently sel ected f'r63'm hydrogen or Cl.4alkyl; 30 R 2
represent s oy phenydoptithallaubsttute Ciwith aink pt wharg-possitiie myd or midet ' g- C1. 4al kyl -,
phenyl - Ct - 4al

|.-oxy-carb | -Het 17 . 4al kenyl carbanyl - optionally
substi tuted Suﬁ%{tﬁeﬁfeﬁ@tﬁﬁﬁﬂl}l@%ﬂ’ Hg@&?b&@f‘g?réﬁi YRyl sul fonyi -,
Cli 4al k?/:w%yﬁ Rff&itaklyinél\é@dt%ﬂ@ﬁfepfb‘ié’r%hﬁﬂé&?ﬁ@ﬁfal&@?@iﬁnaﬁﬁ@lﬁﬁtuﬁ@ﬁn%/! * vent
opti ona substitute ne Qr re pQssi or, nore substituents
sgl ected 1¥r owrﬁ%hli}l&fif'é’ dpdo %W@GUH%%MW%@J‘)@PU@CWIM6 and R 7 each
i Egﬁplsde_nt I %amin@craflscam,?Wﬁy@&nﬂrayﬁﬁe,ﬂd@bﬁl@pﬁhm?dhb;y subst i 1:5ut ed wth
v | sul 1.l X : ;

gr ni %oc ar}gkg nljﬁﬁ%es%rgg%Bgtg%ogy%lggejﬁteﬁéﬁ?ﬁéf pelnr%lhﬂd’g’z ?ﬁ@ﬂ%’ﬁﬁeﬁ%hgf Het'
;epres;ant S d’umlybrpamszq]lyh dieobmy b ¢hi daodyh iapelyl, dinidaz i (l)lyhmopmlylnyl . pi peraz: nlyl :

uranyl, pyr - el o> . i soxazol yl ,
oxadi azol yl O%églra ?@y%?&ﬂéﬁ&%}?ﬂyg Plilgﬁhﬂwhﬁlgrsg@%és%a?éém ﬁg@lﬂliaséf}%g{lﬁegnal |y
subst i t ut ed Wiiti ahirenCnalkydl aledaptCrdatkgt-oplyengl, phekHCrqalsieny | _
phenyh: CLteldsubieyt 8y LI bR oAbtV amfBg el gttt k1) ot o, o
pyrrol i iy’ Tensessat abetaspcycle selested pwxeesphalingh @yorlgingle pipsrasyiyluher ei n sai d
heterocycl e llﬁz-ﬁmﬂaﬁ&%lajﬁ olr_gfgbgﬁ&ihgl%ﬁxﬂem"sﬁjﬁ }Bfé?oc‘}l'zlerl?&}?ﬁo?ﬂdﬁ tituents sel ected

kyl; Het's_ and 19 each Iy represen

fromd _4al ; I ndependent a heterocycle

sel ect ed fr Shbstitntag with@me Q) morgysubptinenis salectedsirora Gazalkyh or pi peri di nyl

Oplt i 0P31j|}¥ét1§ tah%ﬁegﬂﬁﬁﬂhl iﬁﬂéﬂégdéé’nﬂ? rlémeslefgtealr ﬁ’etﬁ@(@jﬁdl@é&%&%@ﬁr&hl nore substituents

sel ected from ( -4a , .. .C3-6¢ycl oa ., dr oxy- a - .

O 438 o o RSP K. THRTOHGITY h PUReGAEEO! B RYLCTAREa A SO A

I ndependent loyie oe phesgsissipleanylor qiré aalilugnts yélsdted BbedCwalklyl,cyano, 20

C, 4al kyl sul ;gm I 16 %14al kyl sul f onyl am no-, am nosul f onyl am no-,

hydr oxy-d-4 3té§¥°, %l nosul fonyl -, hydroxy-, Cl.4al kyl oxy- or d _4alkyl.
hydroxy-C, salkyl-, C;.salkyloxyCi4alkyl or polyhydroxy-C,.salkyl-; and _

Ar! and Ar° each independently represent phenyl optionally substituted with cyano,
20 Cj4alkylsulfonyl-, Cj_salkylsulfonylamino-, aminosulfonylamino-,
hydroxy-Cj.4alkyl, aminosulfonyl-, hydroxy-, C;.4alkyloxy- or C,.salkyl.

In particular the intermediates of formula (XXXIII) wherein one or more of the
following restrictions apply;
25 i) X represents a diréct bond, Cyalkyl, NR'? or -NR'%-C, zalkyl-; in a particular
embodiment X represents -NR'2-C _,alkyl- or C;alkyl;
1i) Y3 represents a Cj.salkyl, CO-CRR"-NH- or —Cy.salkyl-CO-; in a particular
embodiment Y5 represents ~Cj.salkyl-CO-;
- id) R! represents hydrogen, cyano, halo or hydroxy, preferably halo;
30  iv) R? represents hydrogen, cyano, halo, hydroxy, hydroxycarbonyl-,
Ci.4alkyloxycarbonyl-, Hctm—carbonyl-, Ci.salkyl-, Cy galkynyl-, Ar or Hetl;
In a further embodiment R represents hydrogen, cyano, halo or hydroxy; in
particular R® represents hydrogen, cyano, halo, hydroxy, or Ar;
v) R? represents hydrogen;
35 vi) R"? represents hydrogen or Cy_4alkyl;
vii) R!® represents hydrogen or C_salkyl substituted with hydroxy;
viii) R represents hydrogen or C.4alkyl, in particular hydrogen or methyl;



In particular the internmediates of forrmula (XXXI11) wherein one or nore of
the follow ng restrictions apply; 25 1) X2 represents a direct bond,

Cl. 2al kyl , wiiR% NRL2-Cl -2, al kyl-; in a particular epbppiE

represents -NRlé d 2al kyl - or d _2alkyl; ii) Y3 represent sﬂg Cléoggﬁlqkyl
CO CR16R'-NH or -C _5alkyl-CO; in a particular enbodiment Y3 represents
-Cl.5alkyl-CO; iii) Rl represents hydrogen, cyano, halo or hydroxy,
preferably halo; 30 iv) R2 represengs. hydrogen, cyano, hal o, hydroxy,
hydroxycar bonyl -, C, 4al kyl oxycar bonyl -, Het 16-car b%nyl ,. Cl-4al kyl -

C2- 6al kyri! - etquprﬁgntngazolyl pau%pailm.swgwtmwamm reelkdpr esent s~ hydr ogen,
cyano, hal 0 l%fdrtﬁmf?%(yﬂ ﬁhenpﬁbhérﬁﬂltz_mﬂ (5 RAIRSlEdySC N4y a8no-@¥ano, hal o,

hydr oxy, represents h rogen 35 vi) 'R12 represents hydrogen or
Cl1- 4al kyI (95 4%61)?1@15\%%‘?{{1@0 B en or .4al kyl substituted with
hydroxy; i IHét‘Reﬁrege@lweema{) cly R Trdd fféndxﬂ IW'pyrﬂoﬂdih@Itl cul ar hydrogen
or methyl 52004/ 105765 PCT/ EP2004/ 00565 Het' represents

t hi azol yl’“b\é& JRRIPeptsisRYli t uted with anmino, O . 4a| kyI ., hydroxy- Cl Aal kyl -
phenyl, phenyl -d 4al kyl -, Cl1_4al kyl - oxy- Cr4al kyl - nono- or

di (Cj_4al am nQ- or_am no-carbonyl-; x esents het er ocycl e
sel ect ed ﬁlso%ﬁ ‘?CEIP%@'F EFrserB)WYeBP?‘HFOrBfP ldg‘gleﬂ“/‘ ﬁ&‘g eé‘éaé‘?ﬁ%f phenyl . It
is also aﬂanﬁbanHI) her OESBNtin th&\é@ﬂhe@@oﬂ&d@xﬁmhdef fdaﬁmms@) of the

i nt er nedi at es of ormula (111), (XXX) or (XXXII1) in the synthesis of a

conpound of forrmula (I). 10 The conpounds of the present invention, including
t he conpolitmfouhdy sfuhapresent mventidnhmcludingrthiecompendobf foomalal (B apdl I ), (XXX)

and (XXXM. _are u ecaus po ar maco ical, properties. They
can ther 2&%?156 Leéc?f @Wiﬁ@fkg}éﬂ) gggggﬂ?ﬂaerauls f[l?{%alés)%lée?l mental part

her ei naf t gissess plargacolbgicalphopertiesr Thegyfdae diercford beiedad medivimosir activity of the
present conpounds has been denonstrated in vitro, in enzymatic assays on the
receptor tyrosine kinases ECGFR, ErbB2, ErbB4, FIT3, BLK or.the Sar kinase
fam |y subhdesribalindh@eqpesimeytal parekerciHCr, the ganwthiintebibay effectasday, the

ar oty PEPRRY pEGCH 1R prb B SRIRAHACR, Ko dSRhEH.OR fvlTRer of

carcl nar no
SKOV3 andenzymatig gsanysian the r@apt@t povrinedandses EGERAE&BZuErw &3, iBMi/m

Cyt ot oXi Ciri¥e @%ﬁ@ﬂa’%e?ﬂﬁﬁy afch'm exéﬁFrarL%n%ycsR@ehpgrﬁﬁ%%am@x&a%' on provi des
t he conpounds of faornmula harnmaceutical [y acceptabl e N-oxi des,

addi ti on $gErewth q@ab@rﬁgﬁyct&ﬁfh@e@nmm Ss"t"@rt%%j(@h@ E%ﬂlbfg;q §6fﬁ§1|arfk9 forms for
use in theiAmés, iYPaSicHRF t thel bddrizntatchifonid RBUMBSKOV3 and the squamous

20  carcinoma cell line A431 using art known cytotoxicity assays such as MTT.

i ne:

Accordingly, the present invention provides the compounds of formula (I) and their
pharmaceutically acceptable N-oxides, addition salts, quaternary amines and
stereochemically isomeric forms for use in therapy. More particular in the treatment

25  or prevention of cell proliferation mediated diseases. The compounds of formula (I)
and their pharmaceutically acceptable N-oxides, addition salts, quaternary amines and
the stereochemically isomeric forms may hereinafter be referred to as compounds

according to the invention.

30  Disorders for which the compounds according to the invention are particularly useful
are atherosclerosis, restenosis, cancer and diabetic complications e.g. retinopathy.

In view of the utility of the compounds according to the invention, there is provided a

method of treating a cell proliferative disorder such as atherosclerosis, restenosis and
35  cancer, the method comprising administering to an animal in need of such treatment,

for example, a mammmal including humans, suffering from a cell proliferative disorder,

a therapeutically effective amount of a compound according to the present invention.



25 or prevention of cell proliferation medi ated di seases. The conpounds of
formula (1) and their pharmaceutically acceptable N-oxides, addition salts,

guat er nar NS the stereochem cally isoneric for h after be
referred %ﬁgagfg corr%gunds according to the invention. i;%Tsor e@éﬁ?gr whi ch

t he conpounds according to the invention are particularly useful are
at heroscl erosis, restenosis, cancer and di abetic conplications e.g.
retinopathy. In view of the utility @f the conpounds according to the
invention, there is provided a nethod of treating a cell proliferative
di sorder such as atherosclerosis, restenosis and 35 cancer, the nethod
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a manmal i ncludin roma ce roliferative sorder, a
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systenic or_topical adm njstratli fective amount of a conpound
accor i ngnlelbltfnﬁ@fihqmnenbwvent@naﬁth@eﬁny)unt wélicientrig induanihe. sTONE skilled in the

art will 1ﬁl%ﬁ€1@' e}ﬁcttaﬂﬁtthﬁ thid GhRRRN dried ] té’r a%faf eﬁ‘ﬁ %H%ektlz@fthet e EGFR 5

inhibitors of the present invention is ficient to nduce t he
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or muj ati on, condl tion of atient. Cenerally, an

the therapeutic
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treaypng aﬁfblrd)sc[brr&lld F@teabsiv and t&REA ¥ill B dbteAsind@orh DALV aSE BPPh$, restenosis
and cancer,, le be .determ ned on a case by case by an” attendi ng physician.

Gener ally"‘“c‘é QuP‘E‘%?Eﬂ‘@ dose is one that results in a concentration of the EGFR
inhibitor at-the treatnent site in the range of 0.5 nMto 200 M and nore
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known an o ead “avai Pent’s
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a0V, 248 4R kS bl prb oAy HorRhelEidr b addGuib S BelOBB xS i L D the

receptor tyrosine se receptors this ose e conpounds of the
presdht P ﬁwéﬂbletmgcquabdlfp@wlaﬁms@mprbe y kyowreplogeduses usieg ti al | y or

conpl et el“)éu kiR 200 rOREI§ ahiBRe inBrddiesTO! ecul e by their radioactive isotopes.
Exanpl es of
Due to their high degree of ’selcctivity as EGFR inhibitors, the compounds of
formula (I) as defined above, are also useful to mark or identify the kinase domain
25  within the receptor tyrosine kinase receptors. To this purpose, the compounds of the
present invention can be labelled, in particular by replacing, partially or completely,
one or more atoms in the molecule by their radioactive isotopes. Examples of
interesting labelled compounds are those compounds having at least one halo which is
a radioactive isotope of iodine, bromine or fluorine; or those compounds having at
30 least one 1C-atom or tritium atom.
One particular group consists of those compounds of formula (I) wherein Rlisa
radioactive halogen atom. In principle, any compound of formula (I) containing a
halogen atom is prone for radiolabelling by replacing the halogen atom by a suitable
isotope. Suitable halogen radioisotopes to this purpose are radioactive iodides, e.g.
35 127 123 1257 1311, radioactive bromides, e.g. 75Br, Br, "Br and 82Br, and radioactive
fluorides, e.g. '*F. The introduction of a radioactive halogen atom can be performed

by a suitable exchange reaction or by using any one of the procedures as described



interesting | abell ed conpounds are those conpounds having at | east one halo
which is a radioactive isotope of iodine, bromne or fluorine; or those

conmpounds g\%hiides 30 | east one 11C atomor tritium apewepediRophiii cul ar
group consi sts 019 those conpounds of formula (1) wherein RL is a radioactive

hal ogen atom In principle, any conmpound of fornula (1) containing a hal ogen
atomis prone for radiolabelling by replacing the hal ogen atom by a suitable
i sot ope. Suitabl e hal ogen radi oi sot oges to thi S purpose are radioactive

i odi des, 35 1221, 1231, x251 131I; ctive brom des, e.g. 75Br,
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PCT/ EPZOOZE]E 66%15%@ e ‘é’?tle’;‘@P%Pﬁ%B %gec“@t‘iﬂa iﬂér"ém’r{’é?@&bn derivatives of formula
(1'). Anot hefencs} @ﬁ@%dldlﬂaciled Bbﬁf)odrﬂ@“o@'f@rbﬁﬂd {(Ingar e lyedsitbsprdcdtd HO a carbon
atombya &%@, the substit tlonig %d en atomb atrltlumatom
Hence? s&PY G gl”é?fptoéﬁﬁ?)ﬂﬂ olggic 6?%?}} %?‘g pé%(ﬁ:S%%Orﬁ S8 a process
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process ses t abel | i ound. a ormula (I
(b) adni ﬁ%@s‘? FORGPYY Bﬁ’i‘i?gﬂ)ca? E?ﬁq ?‘FBB‘HWH (?)gdeg‘fcﬁr‘g@? CAMSHE %r i al and
subsequerftdnyt}(e(r)ldxd}abeiiﬁdlcnglpblhlﬁi em ssi ons fromthe radi oI abel I ed conpound.
The term bi.glo . Jmateri i,S nmeant. to _conprise terial
whiche 10 r ShS Hio RS m M o AR o iR EYRE HTE O At e o1 st o

ti ssue samnhémologxbaimin oMob@dlypzidmulaisthismmateﬁ@s totisne lmhplps giesmal |y

war nt bl o n Q arts am ed inin
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CONMposi t iapimale such aalmrgam; and the | ocation of sai d radi ol abel |l ed 15 conpounds
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Em ssi on Conput er| ze om)g ron Em ssion Tonography
( PET) an@PPW@Hﬂielc@mppﬁtmmt@nrmmranﬂ the legasion phepad eadiddgbellpd particul ar

recepsor c§h1tp§§ndst1§'H&Hcg&Pﬁ§mél sgh@]cwclﬁﬂﬁe?%u&i%Eﬁ%tﬁeé S?ﬁ@é‘?ﬁot‘?aﬁ”t ai nj ng

said receptor sites can 1zed he 1 magi ng techni ques menti oned
her ei nab SSI%P&’W?@B@@ST@FOHY% (REESH) aq?%rtwrﬁragsmawﬁ?lﬂmog{a@hv ng a
radi ol abQPE’?ﬁarﬁDtﬁ@‘HH@dInQBlsanJnﬂ'é&I tAe (isdribAn6n SEhe pattibelaf Reepteidigsi ons from the
radi oactive co g{ al so Cé)nst itutes a part of t heggr esent invention. In
yet a fulhiqugh ody Cppd e é‘é‘?ﬁ{aridﬁv%ﬂﬁ‘ts COMABINGSAGIECHPHY SIEECHB % he conpounds
25 accor diguglized H},hﬁe nﬂa/geﬁg feihiques mtati oAU easiabo fe. qfhlsapramln epiiRind or treating
any % t Q{g orggn a rrg;[njst%plrew a(lgaecﬁola erllgh Icgnel{)c?l}nld\{:)? fodrlmsu a H)earmsd (?etecltlirqlg Itl(lzeat hons.
emissions from the radioactive compound also constitutes a part of the present

invention.

In yet a further aspect, the present invention provides the use of the compounds
25  according to the invention in the manufacture of a medicament for treating any of the
aforementioned cell proliferative disorders or indications.

The amount of a compound according to the present invention, also referred to here as
the active ingredient, which is required to achieve a therapeutical effect will be, of

. 30  course, vary with the particular compound, the route of administration, the age and
condition of the recipient, and the particular disorder or disease being treated. A
suitable daily dose would be from 0.01 mg/kg to 300 mg/kg body weight, in particular
from 10 mg/kg to 100 mg/kg body weight. A method of treatment may also include
administering the active ingredient on a regimen of between one and four intakes per

35  day.

While it is possible for the active ingredient to be administered alone, it is preferable



The amount of a conpound according to the present invention, also referred to
here as the active ingredient, which is required to achieve a therapeuti cal
effect will be, of 30 course, vary with the particular co ound, the route of
adni ni st r G YRY19¥6S age and condition of the recipient, WHO0SEH i cul ar

di sorder or disease being treated. A suitable daily dose woul d be fromO0. 01
ng/ kg to 300 ng/ kg body weight, in particular from 10 ng/kg to 100 ng/ kg
body wei ght. A nmethod of treatnent nﬁ% al so include admnistering the active
i ngredient on a reginen of between oP¥ and four intakes per 35 day. Wile it

i s possi wlﬁes‘eﬁflthbe fﬁﬁﬁna\t@uﬁc@&f \oiditont Rcd@ﬁ"dlﬁg'lg\ mespmemdnadnﬁae, it is
preferable, WO 2004/ 765 PCTI EP2004/ 005621 8 to lhqs/ent Lt as a
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di | uent. el'??é“‘?fa‘?‘rqﬂép uﬁli’Fu%cr‘EFp { e S%IEE@EC)S%!BE@MP%H{‘ ngf'se of being
conpat i bbtheringledidne df thé thﬁﬁpdsﬂﬂiheﬁltielﬁt gel@tridizao @lﬂenfeapiehtsaheradstd not '
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this invention may be prepared by any nethods well known in the art of
phar macyThd phianexieauical, conqjoﬁlgoﬂ’ﬂbﬂ'thﬁﬁn\%nﬁbnﬁﬁ tbe @separedagcanylmsihads Gennaro et
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adm ni Stéﬁ%hﬂ@%%glgﬁgﬁqlﬁf&ﬁktﬁf ’on%eﬂﬂiﬁefmsﬁ)c{ﬁ%lstrﬁﬂ& qfrhg%éheor via a

cream _ or_exanpl e, In preparing conposi tions
in ol Igtﬂe@g@mlﬁ%irqmp@ﬁlym@ﬁ arg Wesitablyain upiatyrdeseget foa suitabl, praferpblye enpl oyed,

such as, gof: %st@iﬁﬁ% nisteAiNLEH as &Iay?gllcﬁtan%ds%r gﬁﬂeﬁﬁmlaanﬁﬂ%atnaﬁ'e(%ﬂ ke in the

case of ora gre parations su suspensi ons, Syrups i xirs and
sol ut i ont@plcelradgemséra @i $Uchas Vi jBhalalions @ 4pEeHPEAY, SYRYAORS Of WABKTEAM. | ubr i cant s,

bi nders, f‘l“s‘-’nhﬁhb@@bﬂEHerlH(eaEﬁrbtxﬁm?féduiLk}@pz{dn‘ﬁf%hé EorhPRitfoRs ¢n 6fal BaEers, pills,
capsul es and t abl ecause a P‘*A‘Br ea%e |n admi ni stre%tlon abl ets and
r

capsul es Or@eﬂ}ye%féﬁ? ug P'i\%g‘f"ce&’cﬂ‘\? am3¥ be cHIPIQYEL ayEh ghiler PEIRIC:i n whi ch
casezosol watep lapycohs, 8fis, aRishbls ahd @Rr1Tkeah theaage GlOLIURLY pRPRatyBGuci-a¢ parent er al
corrp05|t|o the carrier. will —usuall | ter water, at least in
| arge pattPesip8tg T SheliXifs A SolUHARsS or ?‘8 %&‘Eﬁfﬂc as tséﬁ‘rcg'leﬂ SUBSbi i ty, may be
i ncl udedkaolinj lebtiedits bamlets, dvhsegriting @Emh@therm& 1h)€he case of powders,
pills, capsules and tablets. Because of their ease in administration, tablets and capsules
represent the most advantageous oral dosage unit form, in which case solid pharma-
25  ceutical carriers are obviously employed. For parenteral compositions, the carrier will
usually comprise sterile water, at least in large part, though other ingredients, for
example, to aid solubility, may be included. Injectable solutions, for example, may be
prepared in which the carrier comprises saline solution, glucose solution or a mixture
of saline and glucose solution. Injectable suspensions may also be prepared in which
30  case appropriate liquid carriers, suspending agents and the like may be employed. In
the compositions suitable for percutaneous administration, the carrier optionally
comprises a penetration enhancing agent and/or a suitable wettable agent, optionally
combined with suitable additives of any nature in minor proportions, which additives
do not cause any significant deleterious effects on the skin. Said additives may
35 facilitate the administration to the skin and/or may be helpful for preparing the desired
compositions. These compositions may be administered in various ways, €.g., as a ‘

transdermal patch, as a spot-on or as an ointment.



prepared in which the carrier conprises saline solution, glucose solution or
a mxture of saline and glucose solution. Injectable suspensions may al so be

prepared iwWwoWihGsre case appropriate liquid carriers, spEpeFRliH@sedgents and
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adm nistration, the carrier optionally conprises a penetration enhancing
agent and/or a suitable wettable agent, optionally conbined with suitable
additives of any nature in mnor praogortions, which additives do not cause
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t her etsf . Eximgnegﬂndaiultgﬂcstthbieobi nafter, the term'RT' neans roomtenperature,
" ADDP' neans 1,1'- 15 (azodi carbonyl )di pi peri dine, 'DCM dichl oromet hane,
"DMA" neans di et hyI acetam de, 'DVE neans dinethyl ether, 'DMF neans N, N
di met hyI formarni de, 'DMSO neans di net hyl sul foxi de, PIPE neans dii sopropyl

et her, DEE’@H} %ﬁrtN' et hyl - N-(1-net hyl ethyl)- 2-propanam ne, 'EtOH neans
et hanol ethyl acetate, 'HBTU neans 1 20

[ bi s(di rreHhvmfﬁth)erﬁéltnhﬁ n@fawmmgemzre; AP hesams| Libr ophosphat e(1-), 3-
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trifluoro etlc acid ‘and 'THF" neans tetraﬁsdro uran PyBOP'" neans
( 1- hydr ox$imeihylacstamidsi DN mgags eymethyl ethgy, (PYTE areaps NN TA) - phosphor us( 1+)
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ethanol "EtOAc’ means ethyl acetate, ‘HBTU’ means 1-

20  [bis(dimethylarnino)methylene]- H-benzotriazolium, hexafluorophosphate(1-), 3-
oxide) ‘LAH’ means lithiumaluminiumhydride i.e. LiAlHy, “TFA’ means
triflJuoroacetic acid and ‘THEF’ means tetrahydrofuran, ‘PyBOP’ means (1-hydroxy-
1H-benzotriazolato-O)tri-1-pyrrolidinyl-, (T-4)- phosphorus(1+),
hexafluorophosphate(1-), ‘NaBH(OAc);” means sodium triacetoxyborohydride, RP

25  means reversed-phase. '

A. Preparation of the intermediates

Example Al
a) Preparation of hexanoic acid, 6-(2-methyl-6-nitrophenoxy)-, methyl ester

(intermediate 1)
A mixture of 2-methyl-6-nitro-phenol (0.0065 mo!) and K5COj3 (0.026 mol) in N,N-
30  dimethyl- formamide (DMF) (80 ml) was stirred at 50 °C for 15 mun., then 6-bromo-
,methyl ester hexanoic acid (0.0195 mol) was added dropwise and the reaction
mixture was stirred for 18 hours at 50°C. After completion, the reaction was quenched

with ice-water and the mixture was extracted 3 times with toluene. The organic layer



|

(internmediate 1) - A mxture of 2-nethyl-6-nitro-phenol (0.0065 nol) and
K2CO8 (0.026 mol) in N, N 30 dinethyl- fonnam de (DMF) (80 m) was stirred at

50 C for i N t hen 6-brono- , nethyl ester hexanoic j i ) was
added dr oé&?g@"gﬂﬁ'“?he reaction mxture was stirred fo?SJigE&gqﬂ%gg%Pgoc
After conpletion, the reaction was quenched wth ice-water and the m xture
was extracted 3 tines with toluene. The organic |ayer WO 2004/ 105765

PCT/ EP2004/ 005621 -70 was separated,,dried (MgSO4), filtered and

concentrated. The residue was used as such in the next step, yielding 100%
of i nt er mexisepagatdd, doed BgRex R filteredofand exebntiratech dthd residue was used as

6- ( 2- am no-6- net hyl pheno -, hyl  ester. .(internmediate 2) A m xture of
internedis'é‘fl}emgﬁ‘?ﬁe%%gp%éﬁ%ﬁt?@ %P&Wﬁ‘ﬁat(sdﬁ g) in THE (100 m) was

hydr ogenabeBreparatioPdfhexdhdi agijl, 6-$2-amirat-Gimesiylphdhbey)-, wpdtbdeswet H2 (3 equiv.), -
the 5 rea&tﬁ'ge%%@ﬁ%?xre was filtered over a small plug of Dicalite and the

filtrate trated, yielding 1.4 g of internediate 2 which was used
as such iAnmixterervdittersheeimte 1 ¢).0P3 epdy adietrylahing éxagpincTHEI(H)0 ml) was g

o L LB S AT Pl S preno] -
4- chl ®r g_fﬁcﬁam mpktoeer wasfyiteved/o vor meshiathpheg w2z alite aed hedldsievas) and o .
for 1 dayorcenfiatiholdihe™ b of B &iaRRes Mhick Paulid T AP EEARE ) et e

wth DI PE 1 h L Xt ur e i ni . JThe solid was coll ected
by fi Itraf)?%g?h\a@/éésrhéﬁ]eanwlgPcllg‘\clﬁfz'ﬁﬁé('ﬁ%c?ﬂﬁfﬁht'wﬁn@g?"élfe 3. d) Preparation of
hexanoi ¢ aginazolidy]laninoormethplphienoxydt methyl ester (intermediate 3)
qgui nazol i nyl ) am no] - 6- met hyl phenoxy] -, nmethyl ester (internediate 4) A
sol ut i on Aomixtnteenf deahlerp &-Bethylcatrmylonl Y/ -meidionNgadiazelined). 0045 mpl) a@3OH (50 nl)
was Sstire Ry . i t el di ng
ot er ey gy OO CmEl i3 Burb PSR WAL iRPa L EARLA B A ° )
Pr epar at 15 refctipe aixBire wag pencestrated prdthp yesidiiey trqaterbith JA[PH and this
qui ngg ol iy tutwh et R PIEO wdsi BNERSEESY Bitftisn, wahél Mddsee Of

0024 not), 1), THE (3 'm), OH

internediate 4 (0.0 Li CH (0.00047 nol), CH3 (1 m)

and H20 Pelgingi edidtd 3.ed and heated at 70 C for 30 min. and then the

reaction gy plepargtideer kbl dcill 06 2fGthydloxyTNMetioggiy-c sol vent (THFI CH3CH)
was evapor at ed_an t_heh%qrgeous concentraté was neutral |€)ed with HO (1N)
T

filtered q‘&ﬁé@ﬁﬁbﬁ%‘&“io ¢thy'phenaxal medpbesterlintameddteYac. ) at 65 C
yi el di ng ADsdMitbndbfahteBedistt 81048 hR]Fand NBLOW E5 AR) in CH30H (50 ml)

was stirred for 18 hours at RT and the solvent was evaporated, yielding intermediate 4
(impure, used as such in the next reaction step).
e) Preparation of hexanoic acid, 6-[2-[(6-hydroxy-7-methoxy-4-
quinazolinyl)amino}-6-methylphenoxyt (intermediate 5)

15 A mixture of intermediate 4 (0.00024 mol), LiOH (0.00047 mol), THF (3 ml),
CH30H (1 ml) and H;O (1 ml) was stirred and heated at 70 °C for 30 min. and then
the reaction mixture was allowed to reach RT. The organic selvent (THF/CH;OH)
was evaporated and the aqueous concentrate was neutralised with HCI (IN) filtered
and the solid retained was washed and dried (vac.) at 65 °C, yielding 0.040 g of

20  intermediate 5.

Example A2
a) Preparation of hexanoic acid, 6-(2-chloro-6-nitrophenoxy)-, methyl ester

(intermediate 6)
A solution of 2-chloro-6-nitro- phenol (0.046 mol) in N,N-dimethylformamide (150
ml) was heated to 50 °C, then K>COj; (0.069 mol) was added and the reaction mixture
was stirred for 15 min. 6-Bromo-,methyl ester hexanoic acid (0.069 mol) was added

25  and the mixture was stirred ovemight . The reaction mixture was filtered and the



a) Preparation of hexanoic acid, 6-(2-chloro-6-nitrophenoxy)-, nethyl ester
(intermediate 6) A solution of 2-chloro-6-nitro- phenol (0.046 nol) in

N, N- di met hwéo bexsmasvesle (1S0 ml) was heated to 50 C, therckageR4pds69 nol )
was added and the reaction mxture was stirred for 15 mn. 6-Brono-, nethyl
ester hexanoic acid (0.069 nol) was added 25 and the m xture was stirred
overnight . The reaction mxture was filtered and the WO 2004/ 105765

PCT/ EP2004/ 005621 -71 filtrate was-Zbncentrated and the residue was used as

h i 3 88 medi 6. P [ f
Pexcanol o G Vs gl Rpti ki g ok ALY S p Vieiheer ot ate 1) A
m xt ur e dB8.88rg afrintedtheadize 6. (0. 046 m)l) and ethanine (2 g) in THE (m) was
hydrogena[)ﬁﬁ%ttg%%%lo @) &s % dn L {%eof DPE (2 m).
Al ? b0 O RS R QP b PSR Fer e
smtalelr pl uggtmﬁnahataﬁbtee‘t heéfl I t? ate waseconcent r at ted yi el di Ingt ie;teer (r)régirat e
/. P th 4-
qU| ﬁézo[?ﬁﬁ?}?h}a&l@g%&%@gwg noxg]anaLgla h'% (63& ﬂ{?M'%)e‘)rzrrlarrgl at? )e(y8) A
m xture d\ﬁ/dmgcrhﬂtmWHEbe@tSI"Ky(%ga)rdscmyltawsymnhcrmckﬂquﬁDiEE64 mbeAftor 022 nol ) and
I nter Fmd'uﬁ%&ﬁéﬁ ﬁs)(:pgtﬁu\m) t efe?ctlc?smangH?%:Was ﬁ&Jrg%H?/ smﬁ fild §i15da0d heated at

80 Cfor ceén e residue was ¢ rd‘mato raphed over
silica géhe Kllalateems Comoennwﬂmeﬂ}mggﬁkﬁ)lcdiﬁtbé’ product fractions were collected

and the sgjy@@&ra oftﬁ%(?rﬁ?é%%% Byr(ggé B@DX?() rg%h&{}p&rredl ate 8 (used as such

in the next ron's nazol i nol ,

4-[[ 3-chl Gumaaﬂ{nyﬂaﬂﬂwﬂiﬁah!m@pqemmy]ﬂpﬂh@ﬂwt]ﬂa(mtﬁv]edwlq'r&)t hoxy- (| nt er medi ate 9)
A | f
e nod s et ‘f‘“‘%"“‘f”‘ﬁ?@éﬁ Andlhor Miaaiink @b mdl gt 20t i on
i xt ur e lwcﬁ%m%itatw §302mol) ingyprepranl (1dQmrhwasyired a@ébsat%ﬂt)%\m&sfoadded

porti 0nW29rﬁ>ursTB§r1c@§treﬁbd(5dH ﬂlevi@ﬁd&t \!vﬁsr &Qoﬁlbtbéﬁaﬁﬁed%\('@f sifibegaveqti@fid then, H2O (2
m) was dropvvlse addition of a 15 % NaOH

sol n10(2 lﬁlwa%@ érhﬁ’IWOd“Fhf@Ctlor?ﬁ)‘éteEFr‘é’l]ﬁ%% d the sV WS nin filtered

and the fivhg (ﬁ'ﬂ%& )N‘ﬁ@l gnceitdrleate M@sELH sietein thefedirédctignl step). boi | 1 ng CHI3CN,
filtered the ret nedévﬁﬂﬂrled vac) at 60 C. e solids were
9

re-di ssol CP?'Fa oorg-EO7r xt ure was 20 neutralised with
Ha (1IN). hﬂ’di@xﬁfpﬂ UUX@]ﬁt@Mﬂqarmm sepakadyechterdiede YMySO4), filtered and

concent o e SIS & 1S ELTTRL S SRR 5,0, B cper . on of

mterrnedlate 8 (0.006 mol) in THF (60 ml) was added dropwise. The reaction mixture :
was stirred for 1 day then, extra LAH (0.0123 mol) was added portionwise. The

15 mixture was stirred further over the weekend .then, H,O (2 ml) was added dropwise,
followed by the dropwise addition of a 15 % NaOH soln. (2 ml) and H;O (6 ml). This
mixture was stirred for 15 min filtered and the filtrate was concentrated The residue
was stirred in boiling CH3CN, filtered and the solid retained was dried (vac.) at 60
°C. The solids were re-dissolved in CH;OH/DCM (10/90) and this mixture was

20 neutralised with HCI (1N). The organic layer was separated, dried (MgSOy), filtered
and concentrated, yielding 1 g of intermediate 9.

Example A3
a) Preparation of hexanoic acid, 6-(4-chloro-2-nitrophenoxy)-, methyl ester

(intermediate 10)-
A mixture of 4-chloro-6-nitre-phenol (0.029 mol) and K,COs (0.035 mol) in DMA
(80 ml) was stirred at 50 °C for 30 min., then 6-bromo-,methyl ester hexanoic acid
25  (0.035 mol) was added dropwise and the reaction mixture was stirred for another 18
hours at 50 °C. After completion, the mixture was filtered and the filtrate was
neutralised with HCI (1N), then poured onto ice water and stirred for 30 min. The
resulting precipitate was collected by filtration, washed, dissolved in DCM, dried



(internmediate 10) - A m xture of 4-chloro-6-nitro-phenol (0.029 nol) and
K2CO8 (0.035 nmol) in DMVA (80 n]) was stirred at 50 C for 30 mn., then

6- br ono- &5 hexanoi c acid 25 (0.035 nol) was e and the
reaction W‘LQ V\%s stirred for another 18 hours at Sgﬁﬁﬂ’,&ﬁ@rﬂg\d’gml etion,
the m xture was filtered and the filtrate was neutralised with HOd (1N),

then poured onto ice water and stirred for 30 mn. The resulting precipitate
was collected by filtrati on washed, 76li ssol ved in DCM dried WO 20041105765
PCT/ EP2004/ 005621 -72 (MgSO4), fil tered and_ concentr at ed yi el di ng

i nt er med{MesO1h létﬁ@ééﬂ‘é@m@ﬁ%tﬁatp% yiclding estermadiate 49 Geped pepch ibthemexpar at i on of
hexanoi cr@a@hgnst@ 2- am no- 4- chl orophenoxy) -, nethyl ester (internediate 11)
A.m xture_ of |nterrred| ate 10 (0. 026 nol and et hyl am ne (1 g) in THE (100 m)
was  hydr ByBisauadonwk hexmoicac 6(!32 FmingsA-ghlerapheRsey )+ methydesitlesence of DI PE (1
m). Afte(mteﬁnétggtgliq of H2 (3 equiv.), and the reaction m xture was filtered
over a snall of Dicalite, the filtrate was concentrated, yielding

over 2 o it o ytcapediig 1 ((h20gmoband rohamine (I g) in THE (100 i) was
aci d, 6-[ Byﬁr[o@er(a@t?cﬂ%ﬂh PHE 5% Ss*%ta@ @edtabyst ?d'th@ PEALARIGF IIPEND Im#-Axkdror ophenoxy] -

rrethyl er (Lntermedi ate A m xture of

4- chl or onBta#éphw E:506hy, e the7eation &y e Was Blteed oyer, aosmalhplpg ofind

inter ”EdD‘i&eﬁlté-lhe(@ltﬁ%mbhcdn&a%dpfleﬂﬁ’f@hte(rﬁa@&af@ )1, was heated at 80 C and
stirred for 3 hours. The.r tion m xture )\é/as flltered and the filtrate was

concent r afkgrepargiin cifd‘e?‘%‘!?ilcd%?ég\ﬁakz Worrget ey’ -wsihek#-4c hr onat ogr aphy over
silica gehulﬁ@idmg l]amiﬂ@]\/ﬂ—@hﬁﬂtheﬁ@xﬁl 3né_thyl eRéﬁ(lﬂfcﬁﬂgtﬁhtcflwctl ons were

collecte eyapar at dryne Id| 1 8 of

i nt er medi 'irf ‘?&SC&O WCF'% ﬁﬁ@x)‘l %PetBQ’é’Ei“?‘/ ]ilfee(é)oei ar gtl on of .

? qui naz Qitéxmﬂdlatéli { g%xmhhaom 2-pkdpanoh(i do myh@%biéa)%]wﬁéé}%ﬂ]sﬁmﬂo] h 7- met hoxy-
i nterne in t hen a

sol ut i ong%rf ﬁ (ﬁ:a(,gflgn Extufeow%féﬁ% ?ff)f‘r)d’flﬁ"ﬁ Hipge tvgf)céﬁof’n%éd gﬁ d dropw se

undeto N2raidda‘ﬁvas“ﬁuaﬁedahptmlomnlﬂimmatbgnaphy\aecrsﬂica geldetwenr: DCM/CANENd, then

treated 0.9 m H2O (2.7 m

The reac%tgnhjs ﬁzﬂlé Bm%urgsf)afb ?&e‘?’%ﬁ%%@“y%%q ti]ﬁé()lv svﬁaécf v Odaﬂf’%e fil 'Erat e \M)iS

concent r drysssy pitdding &8 god dntprresiate 42 (Tded as eschdudhevast reaciiou gdpii n DI PE and t he

sol 1 vasy okl ek fbrta lhbiAb 215 MiGkd f.0.B 9 (53 90 of i ntermedi ate 13,

hydroxyhexyl)oxy]phenylJamino]-7-methoxy- (intermediate 13)

LAH (0.015 mol) was stirred in THF (40 ml) and then a solution of intermediate 12
(0.0037 mol) in THF (80 nl) was added dropwise under N at RT. The reaction

15 muxture was stirred over the weekend, then treated with HyO (0.9 ml), ag. NaOH soln.
(15 %, 0.9 ml) and H,O (2.7 ml). The reaction mixture was filtered, the residue
washed and the filtrate was concentrated under reduced pressure. The residue was
stirred in DIPE and the solid was collected by filtration, yielding 0.8 g (53 %) of
intermediate 13.

20

Example A4
-a) Preparation of pentanoic acid, 5-(4-chloro-2-nitrophenoxy)-, methyl ester

(intermediate 14)
A mixture of 4-chloro-6-nitrophenol (0.023 mol), K2CQ3 (0.027 mol) and N,N-
- dimethylformamide (80 ml) was stirred at.50 °C for 30 min., then 5-bromo-,
methylester pentanoic acid (0.027 mol) was added dropwise and the reaction mixture
25 was stirred for 18 hours at 50 °C. The mixture was filtered and the filtrate was
neutralised with HCI (1IN). This mixture was poured in ice water and stirred for 30
min. The resulting precipitate was collected by filtration, washed, re-dissolved in



!
a) Preparation of pentanoic acid, 5-(4-chloro-2-nitrophenoxy)-, nmethyl ester
(intermediate 14) A m xture of 4-chloro-6-nitrophenol (0.023 nol), K2CO3

(0.027 nolyoahr/bsAs di nethyl formam de (80 nl) was sti rr&q@;zmﬁ%ogégga 30

mn., then 5-brono-, nethylester pentanoic acid (0.027 nol) was a

dropwi se and the reaction mxture 25 was stirred for 18 hours at 50 C. The
m xture was filtered and the filtrate was neutralised with HC (IN). This
m xture was poured in ice water and_gtirred for 30 mn. The resulting

precipitat collected by filtration, washed, re-dissolved in WO
2004/ 105%@@@3@@ A e §dgS O 7hltened pudisengentzated. yigldipg 6OVE04) , filtered
and concefiémidRis 14/ (BedisacPinth@ndit redcibesepdi ate 14 (used as such in the

next reaction step). b) Preparation of pentanpic acid,
5- (2- ami nbt f’%f"&? HERGRYY 39”0%(%9‘@@5‘?‘6‘? OTOPh?ﬂoég’)?e@P'é‘ﬁ’Eesi%) A mixture of
i nt er medi gherdelidt® 1923 nol ) and ethylamine (1 g) in THE (100 nl) was

bydrogenated with. Pt/ C 5% (2 as a catalyst in th nce of DIPE (1 nml).
After 5 @eﬁlmmlaé&@%?mﬂéa 1@(3@%@?@%@@)% ™3 smal | plug
of Di cal hidropaifatddneith PYC 57ARe) RS caransEinttiepestncy bEDINENG ! &fteedi ate 15. ¢)
Preparati on, of . pentanpi c aci d. 5&.2- JG-(acetgl Oﬁéi“- 7- E}eg}ox%r; 4-

qui nadol FRGKY SFHAG) STl M6 TasHeR BRI Wiatey b Vmal BRsct Hisaigiidbe 16) A

m xture ditrde @b odmeefrdai®], bml@ﬁgmmmb@mwﬁf met hoxyﬁui nazol i ne (8. Oog7hm)l )dand
i nternedi ate 15 (0.Q048 nol) .i.n. 2: propan ni s stirred an eated at
80 C for‘%ﬁﬁ%? on #Wgn%‘a‘é%“flgns’ﬁ%'ﬁpﬂgcéﬂﬁfé@)f ety H\,a@t he solid retained was
washed anguiffrotinyigamifo]r4-ghloddpheidxlyl- afethyheserqonaeartiast BJ and t he resi due

oil) wa ro hed er. sili el | uent . 6,5/3.5). The
bur e 1 at el S4B Sope S R AR SRl i e 880 3y > 5

i nt er medim¢remette t (OFH048ana} indhpropar®! (il mPawdsistiobd and figakdci BOFO- 2- [ ( 5-

. hydr oxy { 1 - h - (1Nt i A m xture of
LAH (0. Oﬁcgmn%ql%gﬁ#?%gﬁ%i%%&}fg@{é@f Ee?%)ég_]tlé E?ﬁlﬁgnc{}g% %ﬁe%@edn a solution of
i nt edfredideed0.7e. Tbe 608ee wad goncentrakd Fndsheesilueyesl) axd ebirortabpampbed and thed 15 )
reaction : ) . treated wit
wat er (09%&8%1@%@%&@&@%&@{%&%.@%@. g‘gkg?l{rgg?vg%%r éé?eng;l'ﬁch?e an@ the mxture
was sti'r ferrenirged. pelding 1.5mhef intoxmediate@s filtered and the filtrate was
concentrated, re-dissolved in DCM CH30H &9_5/ 5), neutralised with HO (1N,
concent r ad)feparatiathefib-guinazolinel, #ldrchlerotd-da- gel (el uent: DCM CH3OH 91.5/8.5).

The produ [ i et 1 (i rated, yielding 0.400 g
ﬁ}dr&x@%%ﬂﬂﬁ%(]ﬁﬁ%nﬁle]ﬁx%@o?@l Behat (infPme @Rtk

of internediat

A mixture of LAH (0.013 mol) in THF (25 m) was stirred at RT under N, then a

solution of intermediate 16 (0.0032 mol) in THF (45 ml) was added dropwise and the

15  reaction mixture was stirred overnight. The reaction mixture was treated with water -

(0.8 ml}, NaOH (0.8 ml, 15 %) and again water (2.4 ml}) and the mixture was stirred
for 15 min. The mixture was filtered and the filtrate was concentrated, re-dissolved in
DCM/CH30H (95/5), neutralised with HC1 (1N), concentrated and then purified over
silica gel (eluent: DCM/CH;0H 91.5/8.5). The product fractions were collected and
concentrated, yielding 0.400 g of intermediate 17.

[
o

Example AS
a) Preparation of hexanoic acid, 6-(2-nitrophenoxy)-, methy] ester

(intermediate 18)
A mixture of 2-nitro-phenol (0.014 mol) and K>CO3 (0.017 mol) in N, N-
dimethylformamide (50 ml) was stirred for 15 min. at 50 °C, then 6-bromo-hexanoic
acid methyl ester (0.017 mol) was added dropwise and the reaction mixture was
25  stirred for 18 hours at 50 °C. The reaction mixture was filtered and poured onto ice
water. The resulting precipitate was filtered, washed and dried, yielding 3.0 g of

intermediate 18 (used as such in the next reaction step).



a) Preparation of hexanoic acid, 6-(2-nitrophenoxy)-, nethyl ester
(intermediate 18) A m xture of 2-nitro-phenol (0.014 nol) and K2CO3 (0. 017

mol) in N_ N dinmethylformam de (50 m) was stirred for 15 mn, at 50 C then
6- br ono- h&¥GHIFLOS8T 4 et hyl ester (0.017 mol) was adddd IS Y2nd t he

reaction mxture was 25 stirred for 18 hours at 50 C. The reaction m xture
was filtered and poured onto ice water. The resulting precipitate was
filtered, washed and dried, yieldi ng,a 3.0 g of internediate 18 (used as such
in the next reaction step). WO 2004/ 105765 PCT/ EP20041005621 -74 b)

Pr epar at i DiPregardtmnanfdiesammed abid, 6-@2ansinophenpkgnorsthyl esteet hyl est er

(interrrec%ﬁgﬁ?ejdggtef? i xture of internediate 18 (0.011 nol) in THE (100 m)
was hydrogenated w Pt/C 5% (0.5 g) as a catalyst in the presence of DI PE

(0.5 m )A mixtuse of pterkediate F(0(E 1 nealin/THF (100embewcsttiydrogenatedwéthwas filtered -

over a s I ] It n C tad, Vi i in diate 19. c¢)
Pr epar at?gdr:] 5o tq':g?;%o%a %&ﬁté{? th%#?%%é’ﬁ%@@ﬁo@)g#grﬁ&? exoiﬁ-%[@ qui nazol i nyl ]
anm no] phepvax.y;the reaeti dnyinixéwe ovas filtated overda sinall plg of Dicatitexand e of )
4-chl or oz §-, il hoxyqui nazol ine (0.011. nol) and
i nter md%og\cg&&%y%gf%%ﬁ%‘*tﬁeg@%'o anol (100 m) was heated and stirred at
80 C for c)Prépamation Ofrlnexma:cadle6-[&1[k£mcetm)ﬁanctbmy—dt ed and the residue
(oi 1) wasyRizbiif [l i C ] : OH 96.5/3.5). The product
fracti onzq wer le)fdé%ﬁng}c‘tsfggmgdﬁﬂﬁ ’glﬁ%?ic%s&l%e(ﬁﬁ%eg . yq;g_lg‘di ng 2.3 g of
i nt erimedfanistee of 4sblpres-meibyicathonexnémethaxyghingroline@0 91 pwl) ad Prepar ati on
of 6- qui pazRlelRR) 19 @:dilfidk) G20 e '. N hoxy-
(inter rreldi?ﬁgt e8121) 9A@nqlx§llﬂ)éﬁgw§gﬁ%¥g%g§%m%% %Iﬁd]%Ilk—‘leﬁ%cg%qu)chgé stirred at
RT and thbeurs: iyl reaction migfurg wageonsantsated sl the rgadedsil) waspuriiedoser m ) was
added drgpwi g (cldéift: DERFEEROH 96'.599!52_;31‘%%0&1& Fra8ibrR\ROE MRk iedlah@at ed wi th H20
(1 m). agueous NaCH so|ln. (1 m, 15 . .9% and again wwth H20 (3. m ). This
m xture ORLENEAECy }“eﬂciﬂ% ?éﬁ ‘gid@e%@l%%gﬁéﬁﬁe 38 suah 1p e Rext Fraghien was
neu_t{joal ig@[g_\évi t hdHC1 (IN). tTge fil t_ralt 3_ wasot hen c]?n_cent rated ?ndzaheEX I
resi due ri c.) at. n : i ntermediate : anpl e
a) Pr epa\ﬁ\gﬁe%raﬁ?n ﬁ}éé‘&lﬁ%'?’é‘}ld‘@?éﬁ[%¥@%ﬁ%e§aﬁy?%‘ﬁﬂglﬁlwyﬂb net hyl ester
(i nt er mediegtoay2@ptefmedixte 2t of 4- brono-2-nitrophenol (0.046 nmol) in DVA (100
M) as ReAkE LPr AR Afzpdnth IFie GHRD & iRk MBS uiotne reaction
of intermediate 20 (0.005 mol) in THF (50 m!) was added dropwise. The reaction
mixture was stirred overnight, treated with H,0 (1 ml), aqueous NaOH soln. (1 ml, 15
%) and again with H>O (3 ml). This mixture was filtered , the residue was washed and
15 the filtrate was neutralised with HCI (IN). The filtrate was then concentrated and the

residue was dried (vac.) at 55 °C, yielding 0.5 g of intermediate 21.

Example A6
a) Preparation of hexanoic acid, 6-(4-bromo-2-nitrophenoxy)-, methyl ester

(intermediate 22)
A mixture of 4-bromo-2-nitrophenol (0.046 mol) in DMA (100 ml) was heated to
20  40°C and then K;CQj3 (0.046 mol) was added. The reaction mixture was stirred for 15
min. 6-Bromo-hexanoic acid methyl ester (0.046 mol) was added and the mixture was
stirred overnight at 40 °C. Extra 6-bromo-hexanoic acid methyl ester (2 g) was added
and the reaction mixture was stirred for another 2 hours. The mixture was cooled to
RT and poured into ice water (400 ml). The resulting precipitate was filtered,
25 dissolved in DCM, dried (MgSQ;) and filtered again. Finally, the filtrate was
evaporated, yielding 14.24 g (90 %) of intermediate 22.
b) Preparation of hexanoic acid, 6-(2-amino-4-bromophenoxy)-, methyl estex
(intermediate 23)



m n. 6-Brono- hexanoic acid nethyl ester (0.046 nol) was added and the m xture
was stirred overnight at 40 C. Extra 6-brono-hexanoic acid nethyl ester (2

g) was addweo 20e4mdsicee reaction mxture was stirred for apei/henodoosears. The
m xture was cooled to RT and poured into ice water (400 m ). The resulting
precipitate was filtered, 25 dissolved in DCM dried (MJSX) and filtered
again. Finally, the filtrate was evaporated, yielding 14.24 g (90 % of
intermedi ate 22. b) Preparation of h&%anoic acid,

6- (2-am 4- br o h A h t . nt di at. 2004/ 105765
2 e R BEOTRLSR 2 (R LB GO R0, 2000 o7
(0t 0|44 {m’n])) wan hydibgdniated with I?tl(wé% (I’iygjrasgealabletﬁn\nm prefdnb@oﬁ%l(l_l?(@ﬂ)as a ' th
cat al ys ni e equi v. e
Fenct] on MitRLERERE P fefl 1 Berbacion taislis vt HEEsH B BSaP e g

concent r dPwaljte yhdéahicegratel, Gietding 12.8gaf mtﬁehnwdﬁatcﬂ% (98870% c) Preparation of

s S RSB e S b s o e st 200 5 4

m xture ofqumaz;ddirwl]m@ohééirmypl%nmy]hongﬂmleﬁmbhieneedna}td%):hI ori de (0.00554

ot ) 530 b0k R 2% kR OB RA B ik o PR ARk D3y g heat ed Lo

80 C. After e reaction m X eneous and was col oured

bl ack. Thesdrintremadiate 3% E).00554 ned) ioZepropael (K2 mmwascb@ﬁt@ém st ferd t hen

urified I ongl fractions
\a/er e col I@é’t ggé }aéggglongmggé\%gg%%?e ng&%aaga &dsgglogﬁeld bl&?t?}lﬂg%&?)ﬁ&% pr opanol / DI PE

(1/24), fwasiséirred owgraightal Reloicparentrated ppdthen@yrified exicolymal di ng i nt er medi ate 24.

d) Preparabdgitoghp r@&w §R&PLd1 Pl o fodhkﬁﬁmlaﬁpware[cﬁﬁemd and,
hydr oxyhexvl )ox%/I phenyl | anrT no] - 7- net hoxy- (internmediate 25) A m xture of

i nt erfed Weenatedo Kiacton Zows stitred i propsnel Y IRRad /2o ddléerert ¢&oliy a stirred
suspensi %taﬁfed%ﬁdﬁ@d@ﬁbl&nﬁmtémidala]'dﬂ(20 nil) at RT under N2-atm, for 16h.

The reacti m Xt.ure tr ed with HO (0.4 ), and after 15
mn 15 wi Fﬁp%?aﬁféti%"ﬁ\%ﬂ ﬂ%{gf% L‘?Iﬂm ﬁ{s and finally with H0 {1.2 nl)
(col our @pangﬂlﬁwbmygpt&nmmn]-ﬂmm%ﬂy@%tenﬁb@iaue@éitti on mxture was filtered
and the fjltrate s n 5 and ntrate The residue
was sti rr%amftﬁ %I—&%W##% %@4@%@ 15] HIH%%?M%"‘ISC%@? %’toggl%yc’]al ltration
and dri edstinpil elspemsgon ofiitA (@00 moD 5o T2F (28 antphtek Pundey Marappafart ithn of
hept anoi cpaGL fhiof nfifh W& Sb&gBbAdAPNERAN 1,090 A%k S8k GFrer {9 AL ET Medi ate 26)
15 with aqueous NaOH soln. (0.4 ml, 15 %), and finally with H,O (1.2 ml) (colour
change from grey/green to yellow). The reaction mixture was filiered and the filtrate
was neutralised with HCI (1N) and concntrated. The residue was stirred in
CH3CN/DIPE (24/1)and the solid was collected by filtration and dried, yielding
intermediate 25.
20

Example A7
a) Preparation of heptanoic acid, 7-(4-chloro-2-nitrophenoxy)-, ethy! ester

(intermediate 26)
A mixture of 4-chlore-6-nitro-phenol (0.017 mol) and K>CO; (0.019 mol) in DMA
(70 ml) was stirred at 50 °C for 13 min., then 6-bromo-,ethyl ester hexanoic acid
(0.019 mol) was added and the reaction mixture was stirted overnight at 50 °C. The-
25  resulting precipitate was filtered and the filtrate was concentrated under reduced

pressure, yielding intermediate 26 (used as such in the next reaction step).

b) Preparation of heptanoic acid, 7-(2-amino-4-chlorophenoxy)-, ethyl ester
(intermediate 27)
A mixture of intermediate 26 (0.017mol) and dimethyl-amine (1 g) in THF (100 ml)
was hydrogenated with PYC 5% (2 g) as a catalyst in the presence of DIPE (1 ml).
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A m xture of 4-chloro-6-nitro-phenol (0.017 not) and K2CO3 (0.019 not) in DVA
(70 M) was stirred at 50 C for 15 mn., then 6-brono-, ethyl ester hexanoic
acid (0. ¥l§20hds7¥es added and the reaction mxture vvaspélt,ﬁzq,@gmﬁyﬁrm ght at
50 C. The 25 resulting precipitate was filtered and the filtrate was
concentrated under reduced pressure, yielding internediate 26 (used as such
in the next reaction step). b) Preparation of heptanoic acid,

7-(2-am no- 4-chl or ophenoxy) -, ethyl ggter (internediate 27) A mixture of

t diiate 26 (0.01 di t hyl - 1 THE (100 m
i ontbgogayd it € Bl Sy At M i et S ebe D o T3 )
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7- L 2I [[6- qmﬁﬁoﬁ?ﬂmna} -rehlogophedox Yl ethgZ &stdr Tinkdra@diaed 283- chl or ophenoxy] -
et er.(in
% ohi or oPaBHHE RS PR EE fom Ry HofR it hygpinazoling (3681 meD)endng
i nter ?Edmml:mé:ﬂi‘ate(ﬂ @Hmr?nnblz ;\n Z‘rpﬂ)lppmﬂ]tf(ﬁ@mﬂ) Wﬁi)stﬂie)itanaiieagdl mr&]llc’cafmldheat ed at
80 C for our,s, en e sol ven evaporat e nde uce ressure.
The o oos iBud, e ol i S B e g R B S T TS o e

(el uent: wﬁqwiﬂi&my ccﬂﬂmﬁbﬁroﬁiatog’fi[ﬁymveﬂmhcta del &lteronBCMECE0H | ect ed and and

concentr VA i a aration of

o ool Sl K68 ProBkrfrefyichs heté cdflecti and il EESHesiod ot lne 7 £B

am no] - 7(%8%D10f<iy1ter(mcha3r2$ed| ate 29) A m xture of LAH (0.0186 nol) in TIIF (40

m) was io of internmediate 28 (0.0047 nol

[ n) THE (?6%@93@% Oﬂ-ﬁdg@q# Iﬁﬁ& ﬁéf?#}ﬂé}o?%ggh on mxture was sti rEed for 18 :

hour s andlyémyhemﬂﬂpx)dplmsliammp)ﬂm@h@mémtenmhéxntetm resul ting mixture was

stirred r ¥ treated with
A%x%l%hﬁm Gll}"mﬁ nTcﬁ?m ’ﬁ%ﬁ@d’&l)rﬂrﬁé sHEBd WER T SHP ARAUEDIton

H20 15rr1% ) and then H2O (4.5 nl) and the

m xtiir e 9B W@ﬁ@@&@ﬂoﬂmﬁmnﬁﬁg@wuw éd%i'sdff)PWtS@rr@W 1g8diofhe 15 filtrate

was neUtﬁﬂithﬁ-;&dasV!#tH%dlﬂgls(HdN}s arﬁcmmmt@domﬁ% s%@@éddﬂﬁn‘ﬁﬁes purified by
col um chromat ogr aphy (silica ? The product
t

fracti onSSNENg “HB‘i“Iff‘e‘é’P%’ﬁ“’&HéO"c%&%féfﬁ erﬁcéaoa.%t%e ya@ (25 % of

;3 nE ir rrﬁflsmi% fely trEmﬁ(ﬂfMtﬁ 6 @)5 IBDefIPII‘Ranpﬁblﬁlf(li%fItﬁﬂ@jdandtthen %15020 A t
C e e (e r I Nt e I,a m X ure
of 4- chI dttﬁ‘%EWBWo”?’/ssanﬁgg@alr?Uﬁ‘ ﬁ’ r’l%‘ Pr&? g@ﬁ fcéf‘@@ Y35 g, DWA

p. a.15( 50filttate wadnd(@@IRd(VitHOAGS (1), orwastratd arrdatie tesidud wespurificthbp 8- br ono- 1-
column chromatography (silica gel, eluent: DCM/CH;0H 95/5). The product
fractions were collected and concentrated, yielding 0.5 g (25 %) of intermediate 29.

Example A8
a) Preparation of 1-octanol, 8-(4-chloro-2-nitrophenoxy)-, acetate (ester)

(intermediate 30)

20 A mixture of 4-chloro-6-nitro-phenol (0.0205 mol), fine molecular sieves (3.5 g),
DMA, p.a. (50 ml) and K»CO5 (0.0238 mol) was stirred for 1 hour, then 8-bromo- 1-
octanol-acetate (0.0235 mol) was added and the reaction mixture was heated at 50 °C
for 16 hours. The mixture was cooled and poured out into ice water, then extracted
with toluene (2 times 150 ml). The organic layers were combined, dried (MgSQ,),

25  filtered off and the solvent was evaporated (vac.). The residue was purified by column
chromatography over silica gel (eluent: DCM/Hexane 80/20). The product fractions
were collected and the solvent was evaporated, yielding 6.2 g (87.9 %) of
intermediate 30.

b) Preparation of 1-octanol, §-(2-amino-4-chlorophenoxy)-, acetate (ester)
(intermediate 31)



oct anol -acetate (0.0235 nol) was added and the reaction m xture was heated at
50 C for 16 hours. The m xture was cool ed and poured out into ice water,

t hen extr agoeados/06%Hh tol uene (2 tinmes 150 nil). The or gPTTEEH20MB0Ss2VES €
conbined, dried (MgSO™4), 25 filtered off and the sol vent was evaporated
(vac.). The residue was purified by colum chromat ography over silica gel
(eluent: DCM Hexane 80/20). The product fractions were collected and the

sol vent was evaporat ed, yielding 6.2Z79 (87.9 %9 of internmediate 30. b)
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of Di cal hadkcongeniratesh yietding$.6 ¢ of yitednetidinge 31 Gised af suchirethrpdktaeecti®t (used as

such §n next reaction 5 step) c) Preparation of 6-quinazolinol,
4-1[2-1] acetyl oxy) octyl ] oxy]-5- chl oro1phenyl {am nol - 7- met hoxy-, acetate
(ester) (¢) repaw@tmméwuﬂlmﬂlﬁﬂad[%fawty xy)octyloxy]-5-

4-chl oro- & I 01 nol) and
i nt er medi ate ??ﬁ@w @éuox%zr’%%%pa}é&ﬁ)?@w(?gw( g) heat ed) at 80 Cfor 2
hour s ané mixiereoé4shloserormsthileasbanydoxyobmsthoxyepirazebine 4001 aadhendDl PE was added

and the éﬁﬂéﬁ?ate (ﬁt:hﬁlgﬁmdz R&gal?olzétvﬁﬁ) wﬂ’ﬁ‘ea&@'al 85 Vg4 kit &fd ed and then
dried, yielding 5 iate . Pr egqar ation of

6- qui nazmelfﬁ%ﬂtlonmf‘[“!ﬁ‘&?ﬁ@ﬁ)}?dz‘;hfll gonCﬁgtaqtgq(}HBEy‘faf@Q dpﬁf\'@r‘r’?‘??’é’ﬁll%] 7- met hoxy-

(i nt er mediagb@retBior A heis! THeSoBds wakbNEsdédiml Beh ibdOORMIN®5 D d ¢f met hanol (100
m) was ated.at 60 C. Then a solution of K2CO3 (0.019 m)l) in H2O (10 m)

h
was é\%ldeH1 %% The or gani ¢ sol vent was evaporated and the aqueous
concent rad)@mp&aﬁdlﬂﬁt@qudzbhnca,ae([b'ébhlc&eizq(&The resulting precipitate was

filtered th H20 and ac. ). at,,15 60C, yielding 3.7 88
% of i nt&m fyi') C@QM@Q © x*ir &%%%P‘g%‘ﬂa%r?%f 1- nongnol , ) 9 (

9- (4- chl drmixtumeiof [rﬂq‘a'hmdmteyio)Z (0. Oﬁﬁétrmﬂ)an(mlhzem) (100 imd) ensrbetitat & 6843 . A mi xture of
4- chl or o§- nj - I - ngﬁ, C03 (0.0246

nol ) WaSTﬁ%lg.% é@8%$1{1§g€?€(§339%9 ﬁg{i})rmaﬁ IREIH?ga%%%ﬁ? d%Op(}g%eaﬁF acetate 20

(0. 024 nofgpnisaglvenides. eviprsated and theaquiods uersenage Maatreatedwath acttes weekend and
pougggﬂ | B4 THErebidBy Fodipitdd aS Al AS offe hasHeIWifCiRs mitV addd (4@ kon, di ssol ved

15 60°C, yielding 3.7 g (88 %) of intermediate 33.

Example A9
a) Preparation of 1-nonanol, 9-(4-chloro-2-nitrophenoxy)-, acetate (ester)

(intermediate 34)
A mixture of 4-chloro-6-nitro-phenol (0.02 mol), DMA, p.a. (70 ml) and K,CO3
(0.0246 mol) was heated at 50 °C for 1 hour and then 9-bromo,1-nonanol acetate
20 (0.024 mol) was added. The reaction mixture was heated over the weekend and
poured into ice (250 ml). The solids were collected by filtration, dissolved in DCM. ,
dried (MgSO0y), filtered and concentrated, yielding 8.6 g of intermediate 34.
b) Preparation of 1-nonanol, 9-(2-amino-4-chlorophenoxy)-, acetate (ester)
(intermediate 35)
A mixture of intermediate 34 (0.023 mol) in THF (200 ml) was hydrogenated at 50°C
with Pt/C 5% (2 g) as a catalyst in the presence of thiophene (2 ml). After uptake of
25 H, (3 equiv.), the catalyst was filtered off and the filtrate was evaporated (vac.),
yielding intermediate 35.
¢) Preparation of 6-quinazolinol, 4-[[2-[[9-(acetyloxy)nonylJoxy]-5-
chlorophenyl}jamino]-7-methoxy-, acetate (ester) (intermediate 36)



dried (MgSH), filtered and concentrated, yielding 8.6 g of internediate 34.
b) Preparation of 1-nonanol, 9-(2-am no-4-chlorophenoxy)-, acetate (ester)
(1 ntermedi mxture of internediate 34 (0.023 no i 00 m)
was hydro@g?o’%@)g 50C with Pt/C 5% (2 g) as a catal ysi’%T/hp%oﬁgEﬁ% ence of
t hi ophene (2 m ). After uptake of 25 H2 (3 equiv.), the catal yst was
filtered off and the filtrate was evaporated (vac.), yielding internediate
35. c¢) Preparation of 6-quinazolinol t84 [[2-[[9- (acetyl oxy) nonyl ] oxy] - 5-

chl or ophenyl ] ami no] - 7- met hoxy-, acetate (ester) (intermediate 36) WD
20041105mwamo@ﬂzﬂ@wp@memlcasbmymmkmﬂlexxqumazolme (0.00099 mol)
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37) 10 k¥ieklng 3. gzg@)‘”\%é)é’ Fapfamee ‘%53 sol ution of intermediate 36 (0.00437
mol ) in netepahtior 406- qhﬂqagﬂﬁloﬁaq[j_ahlma.zzﬁd after '2 hours the resulting

precipitate was filtered ivin fiJtrate (I). Filtrate (1)
was evapgbyélt“é’@m&ﬁ )PRARhEDy go‘&% ox¥% (¢ %mealégq #L]e (pH i0). Acetic acid
wals gﬁdemﬂ@g ((}l 3Pk was ﬁddtﬂd(r)] h I@@lut’ﬂnlxbﬂh1&1mdla&|t36{j(t)®043’bmol)lﬁ) u{etnljijailol dt hen t he
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m xture mglstﬂa)mdcﬁlahte&l) Elttaie (I3@as evaporaerlareitheraQ @@8 addedd6theg) was added,

then . tNgfistbirl 19, KBS WS AhLRAFEVEELE e iR, SAL UShly Mps evaporat ed

and the “Fesi rea ed W I ¢ acl resu ing solids
were fili@pen, th‘ehthc selish avgrenfiki¢re o0 Thesn doliltsi and splidsDvwwiera gombired imt 60 C,

yi el 8§ Nl ym(@ngfgd BFKIC0, (EXATP) oMl RIELERREAT | O O benzoi o

acid, 5 dr oxy- nltro nt er nedi at'e (75 g) was

added toﬂW@f’(‘I%herﬁﬁ)d at 6Py’ ‘gtmwndﬂ‘bﬂaﬁz@@m%‘l(@ sretmadgedatheni t r o- benzoi ¢
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residue was treated with FI,O and acetic acid. The resulting solids were filtered off,
washed with CH3OH and dried in a vacuum oven at 60 °C, yielding 1.7 g of
20  intermediate 37.

Example A10

a) Preparation of benzoic acid, 5-hydroxy-2-nitro-4-(phenylmethoxy)- (intermediate 38)
KOH (75 g) was added to H>O (175 ml), stirred at RT. 4-benzyloxy-5-methoxy-2-
nitro-benzoic acid (0.031 mol; ) was added portionwise and the suspension was
25  heated for 12 hours at 75 °C. The reaction mixture was filtered and the filtrate was
acidified with HCI (conc.). The resulting precipitate was filtered off, stirred in DIPE,
filtered off and dried, yielding 5.75 g (65%) of intermediate 38.

b) Preparation of benzoic acid, 5-hydroxy-2-nitro-4-(phenylmethoxy)-, methyl ester
(intermediate 39)
A mixture of intermediate 38 (0.020 mol) in thionylchloride (50 ml) was stirred and
refluxed for 2 hours and the solvent was evaporated under reduced pressure. The
30  residue was quenched with methanol (50 ml) and the mixture was stirred over the
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25 heated for 12 hours at 75 C. The reaction mxture was filtered and the
filtrate was acidified with HOJ (conc.). The resulting precipitate was

filtered atbaodhibseed in DIPE,  filtered off and dried, yighdbNthos{d 9 (65%
of internediate 38. b) Preparation of benzoic acid,

5- hydr oxy-2-nitro-4-(phenyl net hoxy)-, nethyl ester (internediate 39) A
m xture of intermediate 38 (0.020 nol) in thionylchloride (50 m) was stirred
and refluxed for 2 hours and the sofyent was evaporated under reduced

pressure._ The resi due was quenched. with nethanol. (50 m ) .and the m xture
b ot R Ane iR ad SR Ea st dor e aKAA folusre, yiSBRend. The

sol vent JviaermehgeBat ed and then co-evaporated with tol uene, yielding
knternediate 39. c) Preparation of benzoic acid,

5- (acet yl axPleparation ofbehzdipheidyI-tattytoky)-2-niti@dHphergfhethox )i, methylesieat e 40) A

m xture of. &enter.n%gli ?te 39 (0.020 nol) in acetic anhydride (40 m) and
pyridi ne ((161 IWFSha 9 heated to 90 C and the reaction m xture was stirred for
2 hours. Ahextacd ofémermdliae 39 @eRianal) adacatid enhydeide (4imprand pyridinaiel t he resi due

was filt i 1d el | uent : . . Ihe ct fractions were

col l ecte liﬂvc?gpggete@& d\pg?t glvcxllatg“:g %9%%0§r%eud? af/igtéﬁrﬁftﬁﬁ’gg“gpﬂrsg&ﬁ%%ﬂg%n?of

i nt er fredivatsevaporatedd uites peduatd prssofe dndrizooiesidae inds filtered over silica gel

5- (acetyl : ] A= 4- et ' iate 41) A
ot ar o optoe BV, P Bro AR RN Kot e BN v EPRBEIRL DF W T
Pt 1C 5% (y2ldingast (e rplistermediathdOpr esence of t hi ophene solution (1 m)
[H178-032] . 10 After uptake of H2 iﬂ?, eaui V.), the catalyst was filtered off
and the fd) Prepaatioref kanapieneided(acptyddxd)-apming-4(pbenylmeborpdiagtbylester

-,-)Pr epar(ﬁgfjn%dig{e 441§3H) - qui nazol i none, 6-hydroxy-7-(phenyl met hoxy) -
(internmedjate 42 A-m xture of internediate 41 (0.015 nol) and anmmoni um and

)... , .
formc ach&upturfdntsgnadiate 49 € Gleymeld i BHFAL90 hiswasdudeegengied Wy C and t he
reacti on pHiCx§%@I(@ ghasa &dtalk§teal thelppésefce T WiisphdnB @BIutibe (MnXf [E198\WBg).al | owed to

reach RT and poure Into ice-water. 1f-’LS The resulii'ng precipitate was

[Tt dPoq S DREERERS B S imirith Mebtpead o Bobltals e ding 2 9 g (72, 5
% of i ntesaporaicdgeldidg 4(°) g bF mpamadiawad10f 4(3H) - qui nazol i none,

6- (acetyl oxy)-7- (phenyl net hoxy)- (internediate 43) A mxture of internediate

42 (0. 011 cpbBiepadatiomoid(@Heqainezdlindad, 6lhveltdxyra@hehylfrthoxy)- (imerchediate 42)ne (2 ml)
was heat ed_t. 0.LC . i ] .Stirred hours, then
t he m xt ujﬁrjg{l &%lge %%ﬂ?%%%?ﬂ mﬁ @QI) Vg\g%(%@h%?\},’l@? ‘f“zés_ﬁ { |°n“g°ﬁ‘gpé’§i°‘%| tate was 20
filtered mélin feanhmuledHAmd) wascheatgd é¢ HhYC andBthg resfctip® miskpreowas stireedmedi at e 43.
for 4 hours, then the mixture was allowed to reach RT and poured ouit into ice-water.
15 The resulting precipitate was filtered off, washed with H,O and dried (vac.) at 60°C,

yielding 2.9 g (72.5 %) of intermediate 42.

f) Preparation of 4(3H)-quinazolinone, 6-(acetyloxy)-7-(phenylmethoxy)- (intermediate
43) .
A mixture of intermediate 42 (0.011 mol) in monoacetate 1,1-1,1-ethenediol (12 mi)
and pyridine (2 ml) was heated to 90 °C and the reaction mixture was stirred for 3
hours, then the mixture was poured out into ice-water. The resulting precipitate was
20 filtered off, washed and dried, yielding 3.3 g of (97 %) of intermediate 43.

g) Preparation of 6-quinazolinol, 4-chloro-7-(phenylmethoxy)-, acetate (ester)
(intermediate 44)
A solution of intermediate 43 (0.0032 mol) and N,N-dimethylformamide (cat. quant.)
in thionyl chloride (30 ml) was stirred and refiuxed for 6 hours and then the solvent
was evaporated under reduced pressure and co-evaporated with toluene. The residue
was dissolved in DCM and washed with NaHCOs. The organic layer was separated,
25  dried (MgSQ,), filtered off and the solvent was evaporated. The residue was used as
such in the next reaction step, yielding 0.6 g (60 %) of intermediate 44.
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g) Preparation of 6-quinazolinol, 4-chloro-7-(phenyl nethoxy)-, acetate
(ester) (intermediate 44) A solution of internediate 43 (0.0032 nol) and

N, N- di mat%aformam de (cat. quant.) in thionyl chloride é’[o m&% was stirred
and ref | uV¥E290310F6hours and then the sol vent was evapotGHV/ERPOHYPSF2r educed
pressure and co-evaporated with toluene. The residue was dissolved in DCM
and washed with NaHCO3. The organic | ayer was separated, 25 dried (MgSO4),
filtered off and the sol vent was evap rated. The residue was used as such in
t he next reaction step, yielding O. 6@ (60 %9 of intermediate 44. WO

2004/ 1057, PCTI| EP2 0056 0 h rati.on

6- (4- bron]gspi PRI ?Fglng F%a(éé’lrcgfl% (lgé?@ﬁmﬂ)mag?tﬁtgéf?%?r ?mtﬂfgﬁd‘ﬂestl rring
sol uti on 4fa)4- brom) 2- nltrophenol (0.115 m)l) in DMVA (250 mM) was heated at
40C, then K2CO3 (.0..115 s..added ure was stirred
for 15 miingnpsghicn o FBrelmb e nidben 4095 Fie) FOPMARTRIOEE and « ne

m xture heai;edsatlttﬁ"é?dtlﬂﬂé(rzﬁ‘,[)gmlkﬁmél)Qva@ad&d:{rﬁl the beactien milxtire »anol , acetate (4
g) was 5 hen e re | tin tirr hours, cooled to
2 ana steior 13980 6 Bt IS a0g, RelLE 1T PeDdy Bk fiife na 11 ¢ rate v
pour ed oumtixturet was steredatvernight 2041D°(Et11’:)xtrarﬁalbm)h@n ldwkamﬂi aseltaw @) Bta®Ac. The

0T gy ¢ LN 1R%SROAGA Bl BlugtARSONoul [ bhRA RS Rha gt e SOl vent ves

evapor a uce ressure _ errredl ate 44a. i)
Pr epar at ovmm@ht ifmgmatmft wa6f1(t@fc¢nffmodﬂhdoﬁllammnmuy6)¢qut mtemt\eat@:est er)

gﬂi )nt %geﬁz()g ég% d%‘ﬁ %ﬁet&w t%Eg‘f?/A%gf &gﬂh@ Sa]i w?sysp %ﬁtiﬁgd) riege-rl;gg (()1‘250
t hi ophen@/lg%@ figareddiand thensalvant was aV@Ormd pilef gduced PPIGE) sure; elding al yst was

filtered;okfy @#nf ffelsypate was evaporated under reduced pressure. The
resi due was d| ssgﬁﬂg%‘ In DIPE and converted into the hydrochloric acid salt

(1:1) W i) pRéphrdtdf df11-heibhdll6-&- &hﬁ)@@ﬂ@i&n ?ﬁ@ﬁoﬁﬁs%étété‘@asgé) @Shddidiat € vas

filtered off,” washed and dried, vyielding internedi ate 45.
j) Prepar )I on of 6-quinazoli noI 4-1[2-[[6- (acetyl oxy) hexyl ] oxy] - 5-

br 0 [Tnphewhimifemhgznﬁdatwﬂmglggifwl) in H@gﬁifﬁrtn[ )esdieiyiirdge: fﬁStéH wﬁg :) gtl e 4|6; A
m xt ure nedi a nmo in mol) in
2- pr opaﬁg‘; 5?}565 ] #5a %gzgy#érgg@@rqsgncgd)f HFI‘?E “1“832:{ F‘bn ﬁiﬁe&éff}?lée was stirred
for I6I hoof ﬁ‘lz (3 telqelrw o the cmak)tstJWEs Mmmbﬂfam&mdmtm&gm evdparmdd aiderr ed IO\d/er ni ght .
Finally, the solvent S evapor educ sure, yielding 1.9
G of i BEHERS BpRA Tog festiE s AR o HOSE hnd SRR RIcRS
4- [ [ 5- br bydvechlpi 6 abid daloKly hewigh JE% y30unk iGN ind¥prophaol). The resultmg

15 precipitate was filtered off, washed and dried, yielding 36.91 g (96 %) of intcrmcdiat;

45.

j) Preparation of 6-quinazolinol, 4-[[2-[[6-(acetyloxy)hexyl]Joxy]-5-
bromophenyljamino]-7-(phenylmethoxy)-, acetate (ester) (intermediate 46)
A mixture of intermediate 44 (0.0031 mol) and intermediate 45 (0.0031 mol) in 2~
propanol (50 ml) was heated to 80 °C and the reaction mixture was stirred for 6 hours,
then the mixture was allowed to reach RT and stirred ovemight. Finally, the solvent
20  was evaporated under reduced pressure, yielding 1.9 g of intermediate 46.

k) Preparation of 6-quinazolinol, 4-[[5-bromo-2-[(6-hydroxyhexyl)oxy]phenyl]amino]-
7-(phenylmethoxy)- (intermediate 47)

A solution of intermediate 46 (0.0031 mol) in methanol (25 ml) was heated to 60 °C

and a solution of KyCOj3 (0.0062 mol) in H>O (2.5 ml) was added, then the reaction

mixture was stirred for 18 hours. Extra K,CO5 (0.0031 mol) was added and the

mixture was stirred for 3 hours at 60 °C. The organic solvent (CH;0H) was

25  evaporated under reduced pressure and the aqueous concentrate was treated with
acetic acid. The resulting precipitate was filtered off, washed and dried (vac.) at 60
°C, yielding 1.4 g (84 %) of intermediate 47.



J

7- (phenyl net hoxy) - (internediate 47) A solution of internmediate 46 (0.0031
nol) in methanol (25 m) was heated to 60 C and a solution of K2C03 (0.0062
mol ) in HXN® f@d4B0osty was added, then the reacti on m xt pce/Eras4mdieered for 18
hours. Extra K2C03 (0.0031 nol) was added and the mxture was stirred for 3
hours at 60 C. The organic solvent (CH3OH) was 25 evaporated under reduced
pressure and the aqueous concentrate was treated with acetic acid. The
resulting precipitate was filtered o8¥, washed and dried (vac.) at 60 C,

yi el di ng i 1814 % of internmediate 47. WD 2004/ 105765 PCT/ EP2004/ 005621
-81 Exa ) Preparation of 6-quinazolinol,

(1 ht or e SREFGOR LR 2102 (PESRRIESRROIbERL - OPF G (ot )
4- chl or o- Bromsiphemsdlamind]-. acentat(estgrpGntermedigt© 48045 nol ) in 2-propanol (50 in])
was heat %dmiﬂm%gaf ﬁt?y@%dﬁalﬂﬁﬁ Rﬁ@d4'5%dﬂﬁif4%kﬁof’@é—ﬁgﬁt cgirngfjacfe&rte @s@phours. The

sol vent was evapora under reduced’ pressure a 5 residue s used as
such in (H80exwel) inddronsackGepl) yaehestaddo 80 Srand dheareacting miBjurEWapar at i on of

6- qui nazlif&Pfor 2% Hdurs. THE BBVt AL eDYHQXY ity Fdaxed O%Je&mé Jr?rﬂ'le,nol -
(internmediate 49) A mxture of internmediate 48 (0.0045 nol) and K2C03 (0.0135

nol ) $n rEsidyie(voasmised 3s sughin e MEiieaction siepy yelding intesmedizie 48 60 C for 16 hours
and the organic solvent was__evaporated, then the aqgueous concentrate was
ext r act edPW Rt pawnazpligol, Arlipsbromarierhydeax yagiyhozy phenydlandeel Mysos) |
filtered ghfera&fatta9) sol vent was 10 evaporated. The residue was dried (vac.)
at 60 C and used as such in the next reaction step, yielding internediate

g9t : (Ezagm @il oﬁintam&!dﬁ?lg m?]milfs ol p&rid Byt (0.0135 ér_xol) in H200(2.5Am1) ot f
- - brono- 2- nit n met am.nol] -, (inter iate solution o
% bt orro- SN fgRoLaR TAF H B 60 SEntS hobinil R BtaBhiE shBBMGH TS (0. 013 ol )
and tit aevaporated titemkhs aqi2ops opeetad whs ¢xiradied with CHIOHMBA. TS m ) was
stirred : e e} I XLur e ated to 50 C and
stirred %)%aﬁ;%%%rrri“;r]la?g%at?ﬁ’% 3@%&?@@%‘?&@ 0?&9%%%0%% (0.013 nol) was
added0 porapoorid. Se rashduervematried{vari hat 60 8Cwad usetdiasisach invke mixght and t hen

d ] . . Th ul ti i Xt ti d f 20
pour e Olﬂé”fh&t‘aﬁb’éﬁ‘ggl?%}“?g?’ge%gﬁg@' e resulting mxture was stirre or

mn., the torne was filtered off (giving Filtrate (1)),
washed with H20 and stirred in DCM (to dissolve the product and to renove it
fromthe Ti-salt). The m xture was filtered and then the filtrate was dried

(MgSAH) and filtered, finally the solvent was evaporated.. Filtrate (1)
Exampie A12

a) Preparation of 1-pentanol, 5-{[(4-bromo-2-nifrophenyl)methylJamino]- (intermediate
50)
A solution of 4-bromo-2-nitro- benzaldehyde, (0.013 mol), 5-amino-1-pentanol
i5 (0.013 mol) and titanium, tetrakis (2-propanolato) (0.014 mol) in EtOH (15 ml) was
stirred at RT for 1 hour, then the reaction mixture was heated to 50 °C and stirred £0r
30 min. The mixture was cooled to RT and NaBH, (0.013 mol) was added
portionwise. The reaction mixture was stirred overnight and then poured out into ice
water (50 ml). The resulting mixture was stirred for 20 min., the formed precipitate
20  was filtered off (giving Filtrate (I)), washed with H;O and stirred in DCM (to dissolve
the product and to remove it from the Ti-salt). The mixture was filtered and then the
filtrate was dried (MgSOy) and filtered, finally the sclvent was evaporated. Filtrate (I)
was evaporated until EtOH was removed and the aqueous concentrate was extracted 2
times with DCM. The organic layer was separated, dried (MgSO,), filtered off and the
25  solvent was evaporated, yielding 3.8 g (93 %) of intermediate 50.

b) Preparation of carbamic acid, [(4-bromo-2-nitrophenyl)methyl](5-hydroxypentyl)-,
1,1-dimethylethyl ester (intermediate 51)



|

was evaporated until EtOH was renoved and the aqueous concentrate was
extracted 2 tinmes wwith DCM The organic | ayer was separated, dried (MS04),

filtered g{,éz%ﬂo%l’l;g 25 sol vent was evaporated, yieldi “&ﬁm?zoﬂuﬁo%?m% of

i nt er medi “ Preparation of carbam c acid,

[ (4- brono- 2-ni trophenyl ) net hyl ] (5- hydroxypentyl)-, 1,1-ditnethylethyl ester
(internmediate 51) WD 2004/ 105765 PCT/ EP20041005621 -82 A sol ution of
internediate 50 (0.0032 nmol) in DMC g20 m) was stirred-at RT and a solution
of dicarbonic acid, bis(1,1-dinethylethyl) ester (0.0032 nol) in DMC (5 nl)
was added slwismiof enternimshate 32 (Q.¢32moel) in BMiG 20wl rwasdtifred atRFend aat  RT and
washed 2 i ! : r i i MpSHA) ,
i1t or e OEaL ot Sid IR %@*@&%ﬁ%ﬁ%%%%i“f?@?ﬁ?‘ﬁﬂPr%‘?‘iééﬁe ate 5L

c) - Pr epaas pédedsiropwisy diie geagtip mixture was stirred for 1 hour at RT and washed 2

[ 5- (acet ; Emtb/ ; 5 i 2 , -gipet hyl et hyl
ester (i %%%%ﬁole‘gl a eh%%%&ﬁhggﬁﬁrﬁdﬁ S%I%&?E?;Hrﬁ &%W?‘H‘"F E)‘::.HO0 %azndr%% and

pyri di nesqluensavas g¥aporated, yicdding intermsdinte & (15 M) was stirred at RT for 16

hours, then the solvent was evagorated under reduced pressure and

co- evapor@tRsepagptian af sathamic acithd Sr(ecstyary)nensyllid ébremo-gmitiophicay methiilxt
reaction gie LRkl BGe 'rﬂgmﬂad(a@%% of internediate 52. d) Preparation of
carbam c dcﬁ%?’e?ﬁg- }@(I:e IJ(I ) (2-am no-4- bronophenyl) et hyl] -,

tyl oxy) penty
1, 1- di medpplutionaf imsmmd%/am fn{ 610052 mols agdpyniding((9324 mek iodcetint er medi at e 52
(0.0033 9B (1HE( YasT PRER | g)rPth & g) as a
cat al yst@r?d{lhdg(lp#gls)e%gesmg}dt hi og(\Fj]Igir’]e SO ’tlﬁ?él;lot}r?é %(%lv _tm%ge?ﬁfgv%?@m?] . After
upt ake ofnder rgduced;pregsuye andro-evapatalesh il tolyane : Breagsigng Wanesed s seahy t r at e was

evapor at githe bR AdfGn isep SyieRMIgAL £7 §81009%) BF BR#BHaRs20f carbami ¢ aci d,
[[2-[[6- (acetyl oxy)-7-nmet’hoxy-4-qui nazol i nyl ] am nol -

4- br 0m)IOhngtbﬂ)z{rHtﬁidbf'chfb‘én{i@é‘&@,qum&ﬂeﬂigpbﬂty],][(iqailniﬁ'&;-ﬂﬁt hyl et hyl ester

(mtermedtly_ate ﬁ4 A m xt . of |f1ema| teS.BiO &?28 nol ) and

4- chl or o-%FOHoP ?Jz%/})ﬁ}eﬂbyéét bl -dirgethy %uﬁ ﬁ%‘fz‘foﬁ??tﬁwe%( &Pk) (0.0028 nol) in

f2- pr Iiopﬁnmmix’iﬁrermf)nwmdia&adze(db.om36ﬁol§igﬂnﬂgt(mnﬂ)ge@s:ﬁ idespenhtsd wih wgs ﬁti rred
or oyr, sol vent .eyapor at e er reduce r and the

resi due g\fég 5;%2%3& ass%@ﬁa\??sil ﬁ-}gpﬁ%%?pccr%féglto'péﬂwssp {°“§9-§|“3‘5§‘3{f"ﬁt ernedi ate 54.

f) Prepad@i]i aftepiptaler dfdis (8 equivad, thie[cdtabysowas Hit¢re6 offyahid obeyfilfrateewhoxy - 4-

qui nazol é%lo}aq‘%}s %1&9@”%{%%%@%& (5-hydroxyp(-ntyl)-, 1,1-dinethylethyl ester

t 9 Sol of™T

(internediate I on I'nternediate 54 (0.0028 nmol) in methanol (50
) 1 TR 80 1201490080, K BBl e £, 5 1)
hours. THebemephenylFoethEis-(aessyleswiporigllanal -dimethylethyl ester (intermediate 54)

A mixture of intermediate 53 (0.0028 mol) and 4-chloro-7-methoxy-, acetate 6-

15  quinazolinol (ester) (0.0028 mol) in 2-propanol (50 ml) was heated to 60 °C and the

reaction mixture was stirred for 1 hour. The solvent was evaporated under reduced

pressure and the residue was used as such in the next reaction step, yielding

intermediate 54.

) Preparation of carbamic acid, [[4-bromo-2-[(6-hydroxy-7-methoxy-4-
quinazolinyl)amino]phenyljmethyl](5-hydroxypentyl)-, 1,1-dimethylethyl ester
(intermediate 55)
A solution of intermediate 54 (0.0028 mol) in methanol (50 ml) was stirred at RT and
20  asolution of K2CO; (0.0056 mol) in HO (5 ml) was added, then the reaction mixture
was heated to 60 °C and stirred for 18 hours. The organic solvent was removed and
the aqueous concentrate was acidified with acetic acid. The resulting precipitate was
filtered off, dissolved in DCM, dried (MgSQy), filtered and the solvent was
evaporated, yielding 1.2 g of intermediate 55.

25  Example A13



t he aqueous concentrate was acidified with acetic acid. The resulting
precipitate was filtered off, dissolved in DCM dried (MgjSOH4), filtered and
t he sol verwOwa/1es7epor ated, yielding 1.2 g of internmed @ca/Eood/08s2Exam | p e
Al3 WO 2004/ 105765 PCTI EP2004/ 005621 -83 a) Preparation of 6-heptenoic acid,
7-(4-brono-2-nitrophenyl)-, (6E)- (internediate 56) A mxture of NaH 60%
(0.026 nol, free frommmneral oil) in DMSO, dry (15 m) was heated to 65 C
and the mxture was stirred for 1.58eur (until the generation of H. 2
stopped) t hen the suspension (dark green) was cooled to 15 C and a solution

of 5- carddxspaenioplof bihsbiengic prids pehPrmbZ irepderyd)-06F) rintpronedian 80 (10 )
Was 5 adﬂ%ﬁtx@lﬁ@%ﬂ\ﬁﬁ 601'7)330 DESMbE, I8 fRpd Hidesd oflfﬁ‘qh%l}?@,@ﬁgﬁé(lrsrn‘ﬂ%%!é RT for 10

mn. and a solution brono-2-nitro-benza 3 nol : 4-Bronp- 2-

ni t r obe nb%t@etﬁﬁe“}? and thgmisturg pas stired for edshoug ga ?/t&pﬂemrytwnmfe‘ﬂsol ution (dark
brown) vagnsddh rth&Pthb s &%ﬂdﬂrk c%%)%@@@&l@@td"lst‘*@ e Edfn(#3. 75, 100 ).

The EtZOPa er was rego he’ aqueous er _was extracted 2 tines with
to ethyl ‘é‘ﬁé‘?’dﬂ’ém)’ﬁﬂ@}@&@h@ﬁwn’é‘ﬂl 'efﬁptldel(%’lmﬂ “I-@MQQ?IQ’AP d$ extracted again

with s et Eﬂde@%l%ﬁtﬁ'e Ti@?es@ﬁﬁa@blﬁubﬂt@ﬂ) M@s%t&ﬁ&@f RU¢6h 100hirednd MySO4) , filtered
of f and the.  solvent was evaporated ing internedi ate 56. b) Preparation

of 6- heptBRITOLprgmozz- ("&mbtfeﬁﬁ@d@-yﬂi: dglﬁﬁt@ﬁbl f-Bromerhy| ester, (6E)-
(int er nemu@betz%mehfdesm UMD def (8 ml)erxrdiet pfl @5 ([Be Od1BtioP{darkt N concentr at ed

HCl and h (10, m and then the

b0l voni - feeaimh yian S it ﬁﬁ%&a?%%&ﬁ%ﬂﬁ?‘é@ BB Bt an i cor vad

|( n DCI\/I)aEdOA}ayére.Ghd s\m?x?hveﬂdaﬁidltl&ﬁ]usTﬁksdayeTMS@mM hmysawmﬁ/as Sepgr ated, dried
S red, o 0 orate The .r,esi due was

fllvlg t etj}\‘f Feei%tle hgléacé(zﬁef Lﬂqﬁeln?) W&WJWZ‘S tegtaf%ﬁtwl s were col | ected

and the sthyMeﬂhtemﬁlse @gapolagtedas sppmht&dr@dd(&%()g dfiteredrtfeamitie at e 57. ¢)

Preparatj n(gfwaggwp%gﬂe‘%pﬁ%@% ﬂta e25661m no- 4- bromo-, nethyl ester

(|nterrre |n ennedi ate 57 (0. 0023 nmol) in THE (50

he E?Zé%éi%%?%&%h%ﬂg%@?ﬁ%t e oL B et E ke of 1o

(4 equiv. integnpaslize p Iyst was filtered off and the filtrate was evaporated,

yi el di ngA%K&oa dftme;ﬁteafattesh @A 35&31) ﬁ?co‘ﬁ&&ﬂé&@tﬂ@ﬂo@ﬁ) Aﬂ%ﬁ@nehept anoi ¢ aci d,
2-[[6-(acetyl hoxy- 4- i nazolinyl]am ngo]-4-brono-, nethyl ester

( it or rolFHABOEY) T fHrsgred g ét%%&pét/*@nsstﬂ tobveewss Py
- chi0r OurdeBddu@Ey pésstts. THE Rdsidielwas dissolved in DCM and washed with a

NaHCOj3 solu. The organic layer was separated, dried (MgSOy,), filtered off and the
solvent was evaporated. The residue was filtered over silica gel (eluent: DCM); the
product fractions were collected and the solvent was evaporated, yielding 0.800 g of
intermediate 57.

7 c) Preparation of benzeneheptanoic acid, 2-amino-4-bromo-, methyl ester (intermediate
58)
20 A mixture of intermediate 57 (0.0023 mol) in THF (50 ml) was hydrogenated with
5% concentrated P/C 5% (0.5 g) as a catalyst in the presence of thiophene solution
(0.5 ml) [H179-035]. After uptake of H; (4 equiv.), the catalyst was filtered off and
the filtrate was evaporated, yielding 0.72 g of intermediate 58.

d) Preparation of benzeneheptanoic acid, 2-{[6-(acetyloxy)-7-methoxy-4-
quinazolinyl]amino]-4-bromo-, methyl ester (intermediate 59)
A mixture of intermediate 58 (0.0023 mol) and 4-chloro-7-methoxy-6-quinazolinol
25  acetate (ester) (0.0023 mol) in 2-propanol (40 ml) was heated to 80 °C and stirred for
4 hours, then the solvent was evaporated under reduced pressure. The residue was
stirred in CH;0OH/DIPE (1/9); the resulting precipitate was filtered off, washed with
DIPE and dried (vac.) at 60 °C, yielding 0.55 g of intermediate 59.



| .

25 acetate (ester) (0.0023 nol) in 2-propanol (40 m) was heated to 80 C and
stirred for 4 hours, then the solvent was evaporated under reduced pressure.

The residye S tirred in CH3OHI DIPE (1/9); the resultj reclipitate was
filtered Q,m\?\ﬂ 8% with DIPE and dried (vac.) at 60 é%‘%ﬂ@ﬁ@g&% 55 g of
i nternedi ate 59. WD 2004/ 105765 PCT/ EP20041005621 -84 e) Preparation of
6- qui nazolinol, 4-[[5-brono-2-(7-hydroxyheptyl)phenyl]am no]-7- nethoxy-
(intermediate 60) A m xture of LAH (94_005 nol) in 2-propanol (20 m) was
stirred at RT. A solution of internediate 59 (0.001 nol) in 2-propanol (30

o : . h . . . i aht
Et hyl acer AR Lol R Catd S e RRGD 20- Mt pneti i e or 1 O

4- chl or o-methexhrdinfemnegdiateedol i nol acetate (ester) was deconposed with a 10 %
5 HC |AN i : [ , i ad , filt d’
off and frareasi L (Foe B pRahoB0 nIFRAE Bkl ot T BN T4 e ot
r1 eact ![ onﬁ@l@pﬂlatzﬁ%[%DW@DB!@?M@@M%@D Eﬂ&a@lﬁﬂed drapwise), tllﬂinéh?y ation Sf t

- pent an rmedi at e
51} 10" Agefich e RN d ollhisRP LYol DO PR e ST 025 ol
and ti t aff 4rhloroapethrry-6-qpmagnlmehanstaig (epte)ov modecomposed jvithes é‘f%’( 150 m) was

heat ef t chQoly gl‘ﬂl).Tﬁhé biggfthc ta3er ng?@?%ratéd? ﬁﬁeds\ﬁ@gt‘?‘(e)gpﬁl@&éd BRlahd YRS added

portionw se at e reaction xture was . overni ght and then
quenchedselve Wasearpqraiod Theyesiducavasaisgd a3 sigh indhermexereagtionsispr red for 1 hour;
the for mpgidkemitdtnicdi#e ¥®@s filtered off and washed. 15 The organic filtrate
was concentrated, then the aqueous concentrate was extracted w th DCM and
dried. The solvent was evaporated and the residue was filtered over silica
gel (eluent: DCM CH3OH from 98/ 2 to 95/5). The product fractions were

col | ect egxangletdpt sol vent was evaporated, yielding 0.5 g of internediate 61.
b) Preparation of 1-pentanol,

5- [ [ (4- broyaeparatidn efohpenydnbivet [iid-bromiory-bamphadDmethdih@h @am(mdt er)

(i nterrred(l'iattCe ch?%t ? olution of internediate 61 (0.0015 nol) and pyridine
(0.015 rm’} TREATE r1 20 anhydride (8 ml) was stirred overnight at RT, then
t he 8ol vArsoluims o vsiponatiad 5Ar(0.0047 meVa fwmatdedlydd (0026 ohalk ael titghialgi ng -

i nt er medi at¢ ' f e , : 0 ‘

5 F( 2 aieteis {iprGlanblaf 6.863 Cilof in BIOARI AN wes heted 0,50 Cand ¢

(i nt er mesfireadefos 3 hopr. then NaleHof0.026tmeslirwds addedpRrij@vos® Rin The rgeciE (50 nl)
was hydr ¢ ted W g ' igeence of

t hi opheng?)ggﬁ‘??qo#r%ég.oggﬁé %Et [§r|_(c?1£7hgr_1 a‘d%)ﬂ?fé&ﬁp gfattﬂj (%Ig(?(rexﬂEF hQngS?gﬁ quiv.), the
cat al yst mpggref was sieed for § hetigthe femed preapitatguyas filtered off and washed.

15 The organic filtrate was concentrated, then the aqueous concentrate was extracted
with DCM and dried. The solvent was evaporated and the residue was filtered over
silica gel (eluent: DCM/CH,OH from 98/2 to 95/5). The product fractions were
collected and the solvent was evaporated, yielding 0.5 g of intermediate 61.

b) Preparation of 1-pentanol, 5-[[(4-bromo-2-nitrophenyl)methyl]methylamino]-, acetate
(ester) (intermediate 62)
A solution of intermediate 61 (0.0015 mol) and pyridine (0.015 mol) in acetic
20  anhydride (8 ml) was stirred overnight at RT, then the solvent was evaporated and co-
evaporated with toluene, yielding intermediate 62.

c) Preparation of 1-pentanol, 5-([(2-amino-4-bromophenyl)methyljmethylamino]-,
acetate (ester) (intermediate 63)
A mixture of intermediate 62 (0.0015 mol) in THF (50 ml) was hydrogenated with
Pt/C 5% (0.5 g) as a catalyst in the presence of thiophene solution (0.5 ml) [H179-
034]. After uptake of H; (3 equiv.), the catalyst was filtered off and the filtrate was
25  evaporated, yielding 0.5 g of intermediate 63.

d) Preparation of 6-quinazolinol, 4-[[2-[[[5-(acetyloxy)pentylJmethylamino]methyl]-5-
bromophenyl]amino]-7-methoxy-, acetate (ester) (intermediate 64)



I
25 evaporated, yielding 0.5 g of internediate 63. d) Preparation of
6- qui nazolinol, 4-[[2-[[[5-(acetyl oxy)pentyl]nmethylam no] nmethyl]-5- bronophen

yl]" am nolwo2imifaeny-, acetate (ester) (internedi ate 64)pNkriddfdot[765
PCT/ EP2004/ 005621 -85 A mixture of internediate 63 (0.0015 nol) and

4- chl or o- 7- met hoxy- 6- qui nazol i nol acetate (ester) (0.0015 nol) in 2-propanol
(30 nil) was heated to 80 C and the reaction mxture was stirred for 1 day.
The sol vent was evaporated under redgged pressure and the residue was used

as such in the next reaction step, yielding 0.83 g of 5 internediate 64. e)
Pr epar at i dmivaregduferediate 43 I(Q-OQlﬁ’J[ mel) prdy Atp(‘i)éorpﬂ-gwthoxyé-qumazolmo]

hydroxyp 01 5 |loER Y D0l A WAS hedte RY 810%Y and théit er medi at e 65)
A sol uti ?%E%#e)(?ﬁ%ﬂgﬁpredi ate 64 {ﬁorbg{)?Swr?D@Wn remgt?han&ln)é %n5 tm was stirred at

) ) )
RT and deadionimsiroyaseingd fopl doys Thesolven was oveperaie ugfed, then the

reacti on pyboshidrafd theassibeakasuded a6 Such iRl ekt feabib @, $R1diHEI0.83 gbpe sol vent
was evapaor at ed angﬁHZO (20 m) was added, then the m xture was neutralised
d the for

Wit h dcetipieraedige med 10 precipitate was filtered off. The filtrate

was concentrated under reduced. pr ure an the concentrate was extracted
wi th DCM ©f Prepargen Oﬁfawnamﬁ@&l,ém@i&)m%gﬂﬁ?he n xture was concentr at ed

/li gger) rgdll'l‘j‘fﬁl‘drx{)gi&@)ﬂM?&hyl?ﬂﬁﬁioqmetfﬁfﬁpt@ngl]érﬁﬂto?{?—rﬁ%tlhoi}nKﬁfdﬁ@ﬂi@ﬁe%ﬁﬁ- 15 Exanpl e
a) Preparation o € ni ¢.acid, ro-, .

o Caoenl ok SIS o BRI A 001 SGeBin Hichisapl 28 wobiimed HRE e of

(26( 61-1 (23 hi o«alrwimidfmam@m%bwﬁionaﬂ@bo(@,sqm) mh)ad@dmthgn&@ﬁeadtﬁh&mmm yl pyridine
: mol) .in nit t e was.Sstirred under at a mxture

of e i1 ospdiedenyt 66 and Faipnrs hedti o selienl o Sieholeg Bad RN 16 i) "l

added dr aplyves added)(Bien thremixtive was achtraiedrivith aceticvaeil ald thevégmed reach RT and

stirred 0.f.or | i i.nt er nedi 66., b) ,Preparation, of

T but Shordtecibifhe ¥t Bitfrsg Yo The sl ekl hoet b SRRl B

(i nt er nedhatencémyatdAwas sx traceedofittl DEDE tfidteyedd they diriod Ydgb@meand@hdd1 nol ) in

ni tromet r ] tQ:k } 6 and then the

reacti onn?ln&%rég’%s\%}sces |?? gqu&? g?&Fgcpwg%rﬁrea? 16@g6?@%@t(§re was cool ed and

wat er wasinggtediatePfie | ayers were separated and the aqueous | ayer was

extracted 2 tines with DCM The organic | ayer 75 was separated, dried

(MS™), filtered off and the solvent was evaporated. The residue was

purified 2 tinmes:-by colum chromat ography over silica gel (eluent 1: DCM
el uent 2:ExEpis8idt oac 90110). The product fractions were collected and the

a) P.reparétion of methanesulfonic acid, trifluoro-, 2-(4-chloro-2-nitrophenyl)ethyl
 ester (intermediate 66)
A mixture of 2-(4-chloro-2-niteophenyl}-ethanol (0.01 mol) and 2,6-di-tert-
butylpyridine (0.012 mol) in nitromethane (30 ml) was stirred under N;at0°Cand a
mixture of triflvoromethylsulfonic anhydride (0.011 mol) in nitromethane (10 ml) was
added dropwise at 0°C, then the reaction mixture was allowed to reach RT and stirred
20  for 1 hour, yielding intermediate 66.
b) Preparation of 1-butanol, 4-[2-(4-chloro-2-nitrophenyl)ethoxy]-, acetate (ester)
(intermediate 67)
A mixture of 1-acetoxy-4-hydroxybutane (0.01 mol) in nitromethane (10 ml) was
added dropwise to intermediate 66 and then the reaction mixture was stirred for 1
hour at 65°C. The mixture was cooled and water was added. The layers were
separated and the aqueous layer was extracted 2 times with DCM. The organic laycr
25  was separated, dried (MgSOy), filtered off and the solvent was evaporated. The
residue was purified 2 times by column chromatography over silica gel (eluent 1:
DCM; cluent 2: hexane/EtOAc 90/10). The product fractions were collected and the
solvent evaporated, yielding 0.800 g (25%) of intermediate 67 .
c) Preparation of 1-butanol, 4-[2-(2-amino-4-chlorophenyl)ethoxy]-, acetate (ester)
(intermediate 68)



|

sol vent evaporated, yielding 0.800 g (25% of internmediate 67. c) Preparation
of 1-butanol, 4-[2-(2-am no-4-chlorophenyl)ethoxy]-, acetate (ester)

(i nternmedi ate 68) WD 20041105765 PCT/ EP2004/ 005621 - 86 ' r

i nt er medi MO2BH1457654i oxane (40 m) was hydrogenated at E@E’%ﬁﬁm&‘sﬁb (0. 300
g) as a catalyst in the presence of thiophene solution (0.3 nl). After uptake
of H2 (3 equiv.), the catalyst was filtered off and the filtrate was
evaporated, yielding internediate . d) Preparation of 6-quinazolinol,
4-[[2-[2-]4- (acetyl oxy) but oxy] et hyl [*5- chl orophenyl ] am no] - 7- net hoxy-,

acet at e Aasixeairg intérnicdiatetll intdioxaing (4 hl)wasthyd@genated at 40°C with Pt/C

4- chl or o, t ox U|naz L in nt diate

(0" 00035 Chiy S an K gl A 68 PR A ik Redecia s 1o Hth X BB 8 then the
sol vent Hag mua\opmlm(mﬂalygmk(ﬂﬂna@dldﬁﬁzmﬂrrwﬁmae 64 evaportedpgiehlingpn of )
6- qui nazgl i nol [5 chl oro-2-[2-(4- hydroxybut oxy)eth

yl] phen “}WWB -met hoxy- (internediate 70) A m xture of internediate 69

(r esi due)d)d@epakRoadf (®-qlihdzblimol, 1-[{ [ 2-RJa¢& Hlort butmglettist B (25 m) was stirred
over the kend RT, A4t h H20 10 the reaction

m xture m%s(%gﬁqepgﬁmo}ﬂfl}l %C%t]a%d?/frpeel\‘ ﬁ%gpﬁéﬁ{e%gsayer was separ at ed,
dried (I\Qsﬁmure ﬂichtoaeméehcetbkydnnieﬂhbqunmmﬁne\mm@%mt)mddntefﬂmhates| due
(0.900 r P . u ol l ected and the
Soi vent “SELEOB Bl S oBY g a8 SuBEE B e R A B ' 18 Ll e AL
a) Prepasddvdno wapevdperated, gehdiog intemetiater@®. ni tro-, oxine (internediate 71) A
m xture : 1077 nol ) and hydr oxyl am ne

hydr ochl g)})geé)%yfgﬁ%fiﬂ %gl?mnbﬁf ﬁ%ﬁy"%rl{@l@e (20nl) was heated on an oil
bath for lwdrmbutgxmet Pl reyhlamin -mpboxy| (intrmediate 7@vapor at ed under reduced
pressur e e bERIAHEINRSH Aiihefid RBROI RN (R tag Tesul ting

m xture was_extracted en_wash sol ution

and wat eFtOH o 1) yeasi stimpd pusr th%v&@el@ééaﬂérfethe“ He® &t5Q whsees added prkr ed of f and
the @Ol Vi@BteabBSn ﬁﬁﬁﬁ&raﬁmtﬁa@%uﬂ@%ﬁﬁﬁcm eBRUrganid [i§ef Raé due was dried

(vacuum at. 50C .75 (81% of internediatée 71. b) Preparation of
benzal delspaated 4d‘E‘?d‘§f1 (ggrfiﬁf gff@“ﬂ e cavet Yiap K YangEated- T)‘?ﬁ‘r?el Ui nter nedi at e
72) KZCQ®9(0© 088 uﬂﬁbdbw@m@dﬂﬁ mfﬁb@ﬁmyu&wwnce@dtaﬁdmsol ution of
internediate 71 &éﬂ{) 15’% rrﬁ 6 gﬂ nﬁ t hen 8-bronpoctyl acetate
(0. 0088 75NN WaRevaRg yigigng é 958&‘]@?113 g (e was stirred for 4 hours at
RT. The m xture was heated for

15  Example Al6

a) Preparation of benzaldehyde, 4-chloro-2-nitro-, oxime (intermediate 71)

A mixture of 4-chloro-2-nitrobenzaldehyde (0.01077 mol) and hydroxylamine
hydrochloride (1:1) (0.01184 mol) in pyridine (20ml) was heated on an oil bath for 2
hours at 80 °C and then the solvent was evaporated under reduced pressure. The
residue was taken up in CH;OH/DCM (10/90) and the resulting mixture was extracted
20  with IN HCI and then washed with a NaHCO; solution and water. The organic layer
was separated, dried (MgSOy), filtered off and the solvent was evaporated under
reduced pressure. The residue was dried (vacuum) at 50°C, yielding 1.75 g (81%) of
intermediate 71.
b) Preparation of benzaldehyde, 4-chloro-2-nitro-, O-[8-(acetyloxy)octyl]oxime
(intermediate 72)
K,CO; (0.00887 mol) was added under heavy stirring to a solution of intermediate 71
25 (0.00887 mol) in DMSO (25ml), then 8-bromooctyl acetate (0.00887 mol) was added
and the reaction mixture was stirred for 4 hours at RT. The mixture was heated for 1
hour on an oil bath at 50-60 °C and then extra 8-bromooctyl acetate (0.669 g) and
K>COs5 (0.369 g) were added. The reaction mixture was stirred for 4 hours at 50-60 °C
and cooled. The mixture was poured out into H,O/NH,C] and extracted with EtOAc.
30  The EtOAc-layer was dried (MgSOy), filtered off and the solvent was evaporated



hour on an oil bath at 50-60 C and then extra 8-bronooctyl acetate (0.669 g)
and K2CO3 (0.369 g) were added. The reaction mxture was stirred for 4 hours

at 50-60 Gyoapf/eegsed. The m xture was poured out into pgfphidtodscand
extracted wth Et OAc. 30 The Et CAc-layer was dried (MgSO4), filtered off and

t he sol vent was evaporated WO 2004/ 105765 PCT/ EP2004/ 005621 -87 (vac.). The
residual oil (4 g) was purified by columm chromat ography over silica gel
(el uent: DCM Hexane 70/30, 80/20, 10ft0). The pure product fractions were

collecte ngd, t he, t .was ey at d un redu ed pressure, yielding
1.34 g og ‘ri‘%t &h @fﬂleog 8)&“PPE§§$§¥ HmBF Er ];C no- 4- chl or o-,

O [ 8- (acetiybmx PIOMHek dexXA0ree), 8¢/201 YR dT R gurd ﬁﬁodﬁct&ra&umstwﬁe obllécrdder nedi ate 72
0. 0036 np

¢O. THE (100 m enat ed nder HZ at RT with
e & 50 (g dre Pty e chnpialen (e ieBT BRIHEE vidBe Mk the ool ut i on. (1)
and t hen ihtaenediate7T2on m xt ure was heated overni ght at 50C After uptake of
.,them ure s filtered .a the fi,.trat s e { The residue
was taken E% CPW%O%%6ﬁﬂ?%ﬁyd%%awg4'gg8ﬁol (ﬁ[ %?eré(p ?/)\ég"lﬁggpogenat ed 10
over ni ght (iaterm@atai B3 Pt C 5% (0.3 g) as a catalyst in the presence of

t hi ophene, sol uti s hydr ogenat ed
furth cﬁ‘/ Xtur ?fontef'&ﬁaj%ﬂ LO ?Qgﬁl@%l%rﬁ;ﬁé?bqﬂgg was&g&rolg ;%ed,\ifter upt ake of
H2 (3 equem)ghtmhderd&talRﬁswlth ReEC 5% (G epead aofafalysnoh mb@rdsedc'emﬁte was

I dehyd
evapor at ahopkdse! iy @3 IRES e Tdioidh cPLARALAARIRlBRRTR dehyde.
ch} [ ﬁl (acety o&ﬁywtw]odﬂzn@e @ummwmlmrei ot the filtratecwes evapérated. The iate 73
C or o- g‘&e‘g er nedl at e
(0.0022 rfoﬁl QSXt i H'{&b%?@%d%?réa@n&pﬁﬂx cﬁ %Sq&gm%ﬁ‘odtﬁ‘?& on an oil

bat h 14t wemlﬁmt ﬁiﬁ&nthlhBUSé%&ﬁ Ehhsh @%ﬁéﬂhﬂhé@msm of dapplgaC was purified by
col um C*’kbﬁfifi%hoﬂ)rlaﬂDYTﬁ’i\!%ﬁxtﬁfé1hqq{I@9|00(n§P WadhydrbdMalei3@he? varnfbnd to gradi ent

wth CI—ISC]—I)P Qure i%\ctl ons were collected a d t he_sol vent was
evapor at €’ TW’@P b (-380As G catalyShr Allerergiake ot Ha (5 @uiph ERlYSn of
benzal dehysifiltefodbl Qllithhgflﬂt(eﬁe busleapprate JZQ Ny mfermedigtéimazo] i nyl ) am noj -

(Oo(gogggr%%ge%% é—@%"@%}@éhﬂ%?%aé%éé A m xture of internediate 74

W%Y hi xture of K, C03 (0.0011
nmol ) i n Ha@n&doliny)]amind}-dhubiordh©- [%@Cérymmy)mbbyl]uxmlalﬁxﬁemﬁaﬁlam B overni ght at

RT. Th d .th trat
s i ute Rl SRRl AR e AR Bl R AR R O T S0 e T
acet il6 agnnoediate 79 KP.00225mok) re?-prépenol, gauGe miawas héatedfir 1 bpudothgur and 25
filt er ed.oiheh ARG A i YRS ARG oMb THER el ulifid@glydried in a

vacu
column chromatography over silica gel (eluent: DCM/CH;3;0H 99.5/0.5 to gradient

with CH3OH). The pure fractions were collected and the solvent was evaporated,
yielding 0.300 g of intermediate 74.
e) Preparation of benzaldehyde, 4—ch10ro-2-[(6-hydroxy-7-meth6xy-4—
quinazolinylyamino]-, O-(8-hydroxyoctyl)oxime (intermediate 75)

20 A mixture of intermediate 74 (0.00026 mol) in CH30H (10 ml) was treated with a
mixture of K>CO; (0.0011 mol) in HO (1 ml) and then the reaction mixture was
stirred overnight at RT. The organic solvent (CH;OH) was evaporated and the
aqueous concentrate was diluted with HO (30 ml). The resulting mixture was
acidified with acetic acid until pH: 4-5, then the mixture was stirred for 1 hour and

25  filtered. The obtained solid was washed with CH;OH (5 ml) and dried in a vacuum

' oven at 60 °C, yielding 0.199 g (78%) of intermediate 75.

Example A17
a) Preparation of 1-octanol, 8-(3-nitrophenoxy)-, acetate (ester) (intermediate 76)

A mixture of 3-nitrophenol (0.0144 mol) and K;CO; (0.0144 mol) in 2-propanone (20
30  ml) was stirred for 2.5 hours at RT and then 8-bromooctyl acetate (0.0144 mol) was



oven at 60 C, yielding 0.199 g (78% of internediate 75. Exanple Al7 a)
Preparation of 1l-octanol, 8-(3-nitrophenoxy)-, acetate (ester) (internediate
76) A m xture of 3- nltrophenol (0.0144 nol) and K2003 (0.0144 moll in

2- pr opanon®O@OY 058511 ) was stirred for 2.5 hours at RT BREERHEHIS¢H: onvoct yI
acetate (0.0144 nol) was WO 2004/ 105765 PCTI EP2004/ 005621 -88 added The
reaction mxture was stirred for 3 hours at RT and was then stirred and
refluxed for 18 hours. Extra 8-brom)$€tyl acetate (0.004 nol) was added and
then the resulting mxture was stirred and refluxed for 18 hours. The

m xt ur e addeddhelresttion mikilire Wad stereddoehbourhet KT hidwas #eh dtiwedvmsl washed wi t h

2- it 5 cqnb d duced
or ossar orotied KB EE St At AR BRSO P P Beapiy
(el uent: rdsbhagMEumWaBEtiriﬁ)andTéfmxpdtﬁotukSthouts Jat mixsrenesascootddtect ed and t he

1 oot anolE BVAESF B ek sy s ol AL R Zronione, The BUERE 859 “h it ure

of i nt er oedbiatd andcdreedtiR& lnmie) radnceﬂl-ﬂEea(sEa(é ’Ii’he) cm&msnti‘ayejwe:gémmt ed at 50C wth’

ter t oPumieely b Ui bty B E BB PN Pl " g e

filtrat efmvetismequ@cdleed:d angthel shivegt Bate ypaftednyieldinedntrmediate 76) Pr epar ati on

of 6-qui | i nol, cetylox QocC oxy].phenyl 7- et hoxy-,

acgt Zt eh( {TER ")rat((?"h?fe]r Lﬁ@@f;‘ét & i;‘ Rpli‘ﬁ@?%‘ﬂ’i’-e‘y Séatfi (ﬁ%t%‘i) M’%‘Fg‘atf’q}’]@ 0. 0123I rr?lsz)

an c opano
Shidnfe %‘f‘ %}@éd?ate d‘(ﬂ’% %Blf'ﬂtzﬂ'IF g@uxéxgoxﬁa%gﬁgf%h%zﬁéd‘ﬁ%opé P

m) was heate unt | l'ete diss e reaction

m xt ure Wi Pélébﬁ%dztgé)aw Cﬁt?ﬂblét in ﬁ@tﬂfﬁeﬁgﬂ afghigpheriesolusion. (asl)fAfeter ed of f,
vashgd Wbl b, @'@;ruW] ack &Yﬁféf‘%@l f11t¥1'e§ ofti 38 (e Ffralt wASE%pordfeal Nt T medi at e

78. d) Pre aratio gui nazol i nol
4-[[ 3- [(E‘eﬁiﬂﬂ Qyﬁjéftl?'iqu?(q}ﬁﬁﬂgnyl]am nol - 7- net hoxy- (i ntermedl ate 79) A
mxture Prépagatipcifat 3&1910@ ;Lc)aym@ RO in HO (8
and CHIg1 t80rrft% @Jl 51; t g‘ﬂ%{[ C 'tor ourysrﬁ}aengl)l then the organic

sol vent WBENORafsa @deﬁ)n & pr essure The residue was diluted with
H20 and AhsixBle bfﬁ?léﬁneﬂgitm’;((ﬂ,ﬂleg\t\g@)ﬁgﬂﬂbfﬁlbﬁﬂ@abétbxyl NdHCI to pH: (go%Thef
precipitate was .filter nd,drie i.el di g 0
Pt or heciafie Gguinaelift P o2hansP5 2t SHGHY Fes stk Ao
3 ( 4- chl @mopleterdigsobyioe Aand thehHiSrehgtdmoxigpre pyb Peqgled (otRﬂ" éthdtlﬂam@ 80)
L 1 rsoar oyl Syas Hikdkdd st 30dshed 0 DtpEohd akBPadHSS, JRidngh X8 & ©f

(83%) of intermediate 78. ‘

d) Preparation of 6-quinazolinol, 4-[[3-[(8-hydroxyoctyl)ox ylphenyl]amino]-7-

methoxy- (intermediate 79)
A mixture of intermediate 78 (0.00404 mol) and K;COj5 (0.00807 mol) in H;O (8 ml)
and CH3OH (80ml) was heated at 65°C for 18 hours and then the organic solvent was
evaporated under reduced pressure. The residue was diluted with H,O and the
20  resulting mixture was acidified with 1IN HCI to pH: 4. The precipitate was filtered off
and dried (vacuum), yielding 1.5 g (90%) of intermediate 79.

Example A18
a) Preparation of 2-propenamide, 3-(4-chloro-2-nitrophenyl)-N-(3-hydroxypropyl)-,
(intermediate 80) .

1,1'-carbonylbis- 1H-imidazole (0.009 mol) was added to a mixture of 4-chloro-2-

25  nitro- cinnamic acid (0.006 mol) in THF (100 ml) at RT and the resulting mixture was
stirred for 2 hours at RT, giving Mixture (I). Mixture (I) was added portionwise to a
mixture of 3-amino- 1-propanol (0.06 mol) in THF (100 ml) and the reaction mixture
was stirred for 2 hours at RT. The solvent was evaporated and the residue was taken
up in water (100 ml). The aqueous layer was extracted with DCM (3 times 100 ml),

30 then the organic layers were combined, dried and filtered. The solvent was evaporated



| [P, e o b B b b e

25 nitro- cinnamc acid (0.006 nol) in THE (100 m) at RT and the resulting
m xture was stirred for 2 hours at RT, giving Mxture (1). Mxture (I) was

added portwonw®si® a m xture of 3-am no- 1-propanol (fg&1PEp20dalonsézn THE (100
m ) and the reaction mxture was stirred for 2 hours at RT. The sol vent was

evaporated and the residue was taken wup in water (100 m ). The aqueous | ayer
was extracted with DCM (3 tinmes 100 ml), 30 then the organic |ayers were
conbined, dried and filtered. The soe§%ent was evaporated WD 20041105765

PCT/ EP2004/4,005621 . -89 under reduced pressure . (several co- orations with
ol uene e TS0 pirdyert Rkl BB araRirs S BpeRE KB e AR o Lene at KT
and t he mesdietwasgtined ovgmight in tolasne 4t iRt mwdabe ofshlting pescipptatei wased by col umm

ohr o ogAREAEly g, Bhaf L oL LB 0A OT/ 3 e

product fractiors evapor at ed, yi el ding
| g (59 %DEH/CHs@HIOM00 87/8D Thi prdduefaactibhowerfcolegedpeithesaegnt

N[ 3-Cac I ~ 3- -2- nitroephenyl)- (internedi ate 81)

Pyri dlgne%%.cgﬁgr%?’&%gééggse%%g?%%\t/ﬁ%%lg&?g éab(')m xture of internediate 80

(0. 0035 Piephnatiae of 2-proparamide,de [I-@oetyloxy ) mopRIF3-4hdhlohed- t he reacti on

m xture LEneq; . r at RT. Finally, the solvent was evaporated
under re%@%@hpégggﬂl&%fne%tg%rng 1.1 g (100 ;? of internediate 81. c¢)
I

Pr epar at iForidbr (B&A2 amdhwtraldedhdrapyisnig @mixives of integpestiaip$0 10.903ni no- 4- chl or o-
(i nter regh@l f £l Mﬁ?ﬁﬂé t@otﬂalga T i &@ﬂ%@ Rh& iR ImikQrOQ3SstiRidfor # THE (50 m )
was hydrogenat ed at for 10 days wwth Pt/C 5% (0.5 g) as. a catalyst in the
pr esence hepr gtk bdtely, thesplyentoryas 6 vaposatyd under spduged piessugs, vighdipg ldduiv. ), the
cat al yst (v@3%)iof iféaetdptd giand the filtrate was evaporated under reduced

pressure. The residue was purified by colunn chronatography over silica gel
(el uent : ﬁﬁe@ﬂ@@ﬂ‘ 9&?"-5‘1@‘. BIOPBU?QH%E)"X[WEB%M&IEPPH}SZ‘@F’&@‘f‘GH@r%r e col l ected
and the soghwemtdiarss2gvapor ated under reduced pressure, yielding 0.8 g (81 %

of L b TERLALS Sineihedfe BRI A SRR B Sk hatca o T

qui nazol ifny1Q dagsrwiih P T 3% (@caf) wb axsthiysipythd pésanot of tiophemt er medi ate 83) A
i xt ' 0., ol d_4: chl ore: 6- acet oxy-.7-

et oy q o HEShft S8 B¥Gpfigaierphrd B BESHOFOUR AT Mooy ang

r ef | uxed fflate 3vasisyeposatac dndehredbicadepressine e Fihe waslue wap purfietbyuerdieomn r educed

b Eoeu iRy s ey oL 108
and tlhe duclien wogsolecigsbmdithaisoliveabyas evagoréasl yndesedueed preseViigi ng 0. 91 g (65
% of intgsnamgiond & (@13%%@ infrebRs@ighon of
benzenepropanam de, 4- chl or o- 2- [ ( 6- hydr oxy- 7- met hoxy- 4-
d?sreparatlon of benzenepropanamide, 2-{[6-(acetyloxy)-7-miethoxy-4-
quinazolmyl]amino]-N-[3-(acetyloxy)propyl]-4-chloro- (intermediate 83)
A mixture of intermediate 82 (0.0027 mol) and 4-chloro-6-acetoxy-7-
methoxyquinazoline (0.0027 mol) in 2-propanol (50 ml) was stirred and refluxed for 2
hours and then the solvent was evaporated under reduced pressure. The residue was
20  purified by column chromatography over silica gel (eluent: DCM/CH3;0H 99/1 to
90/10). The product fractions were collected and the solvent was evaporated under
reduced pressure, yielding 0.91 g (65 %) of intermediate 83.
e) Preparation of benzenepropanamide, 4-chloro-2-[(6-hydroxy-7-methoxy-4-
quinazolinyl)amino]-N-(3-hydroxypropyl)- (intermediate 84)
A mixture of intermediate 83 (0.0017 mol) and potassium carbonate (0.0072 mol) in
methanol (20 ml) and water (2 ml) was stirred for 1 hour at RT and then the solvent
25 was evaporated under reduced pressure. The residue was taken up in water and the
aqueous layer was acidified with acetic acid. The resulting precipitate was filtered off

and dried, yielding 0.46 g (63 %) of intermediate 84.



qui nazol i nyl ) am no] - N- (3- hydr oxypropyl )- (internediate 84) A m xture of
internmediate 83 (0.0017 nol) and potassium carbonate (0.0072 nol) in
met hanol 312{)0 m) and water (2 m) was stirred for 1 hour at RT and then the

sol vent OZ418%%8por at ed under reduced pressure. The rRSTVERR{MSSHaken up

in water and the aqueous | ayer was acidified with acetic acid. The resulting
precipitate was filtered off and dried, yielding 0.46 g (63 % of

intermedi ate 84. WD 2004/ 105765 PCTI EP2004/ 005621 -90 Exanple Al19 a)
Preparation of 6-quinazolinol, 4-chl"éYo-7-nethoxy-, acetate (ester)

(i ntermegixamgle 88) A m xture of 6-(acetyl oxy)-7-nmet hoxy-4(1H)-quinazolinone

0.23 I d DMF hl de (500 ni d and
Foi Fuxed DIErRE & Sxintratiiol b oo 1w B st ddenal (RBBTEtaL T The
sol vent wg%) evaporated under reduced 5 pressure and then co-evaporated with
t ol Th | ved DCM d wi ted
aqueous. AEBAFeRL PriermoxhE s 4 i aeokan s angh and BMEEG( psor)
filteredndfin taivgyl dtdorsdd (560 mlyvaas airidanatdThxbdiers Hodgaridher sigsure.  The
o U, BAENSLRELEE LA SOl G TR s Sibordh BEp Rl o 1t
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was pour{aqc%ﬁ mb&ﬁf% W&s%gWﬁﬂtd% RTaﬂQnttllIlﬁeﬁg c12ﬁ§te%)’a§9f?{c?éd€%9f The residue

was purified by t hen tions were cdllected and the
sol vent’ m@lwmﬂé@ 86;iigalafpchap Q)IBOB@YQI%NOHF@F@F nmedi ate 87. Exanpl e A20

Pr epar at | @ProfarkOst Cq@ah£blinbB 49[4oh1db. L6 13- hexahydr o- 20- net hoxy- 4, 6-
hydroxyhexyl)oxy]phenyl]amino]-7-methoxy-, 6-acetate (intermediate 87)

A solution of intermediate 86 (0.00076 mol) in DMA (20 ml) was stirred at RT and

sodium hydride (0.00091 mol) was added portionwise, then the mixture was stirred

for 30 min. and a solution of 6-bromo- 1-hexanol (0.00091 mol) in DMA (2 ml) was

added dropwise. The reaction mixture was stirred overnight at RT and an agueous

o
h

NH4CI solution (1 ml) was added. The reaction mixture was poured out into ice water
and the solvent was evaporated. The residue was purified by HPLC and then the

20  product fractions were collected and the solvent was evaporated, yielding 0.030 g of
intermediate 87.

Example A20 _
Preparation of boronic acid, (8,9,10,11,12,13-hexahydro-20-methoxy-4,6-

ethanediylidene-19H-pyrimido[4,5-b][6,13,1]benzodioxaazacyclopentadecin-17-yl)-
(intermediate 88)
A mixture of compound 6 (0.0006 mol), 4,4,4'4',5,5,5',5'-octamethyl- 2,2"-bi-1,3,2-
25  dioxaborolane (0.00066 mol), dichloro[1,1'-
bis(diphenylphosphino)ferrocene]palladium (0.024 g), potassium acetate (0.00092
mol) and [1,1'-biphenyl]-2-yldicyclohexyl- phosphine (0.024 g) in DMSO (5 ml) was

stirred at 80°C for 2 hours, then the reaction mixture was poured out into ice-water



et hanedi yl i dene- 19H pyri m do[ 4, 5-b] [ 6, 13, 1] benzodi oxaazacycl opent adeci n-1 7-yl
)- (internediate 88) A m xture of conpound 6 (0.0006 nol),

4,4,4' 4" V030819565 oct anet hyl - 2,2'-bi-1,3,2- 25 di oxaPeTmEPa#e/0¢:8200066

mol ), dichloro[1,1 - bis(diphenyl phosphino)ferrocenel palladium (0.024 g),

pot assi um acetate (0.00092 nol) and [1, 1" -bi phenyl]-2-yldicycl ohexyl -
phosphine (0.024 g) in DMSO (5 ml) was stirred at 80C for 2 hours, then the
reaction mxture was poured out intedi-ce-water WD 20041105765
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5-[ [ (4- cAnMgmdent or o- 2- ni trophenyl ) net hyl Jam no] - (internedi ate 89) A
sol utson of 4- chloro 5-fluoro-2-nitro- benzal dehyde (0.0098 nol),

pent anol Eg ne 50. 0098 nol) and tetrakis (2-propanolato) titanium (0.011

mol) in ) was stirred for 1 hour at RT and sodi um hydroborate
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pr oduct fstlaed fcmrlslo\aeateR'Emhd mﬁmﬁlhydrdbdrhte (&015/&01) wBaddsbpatioteide, yi eI d| ng 2.3
g (4 redi a [ rb

[ 5- (g(c{()et y e th g(:ttl% r]ntx%'gr Q‘aalso&)or CE o aHldt‘ﬁ@ﬂVleny f(?r;]thrd?yl ]-

1, 1-di metmnytuett Wyd steeeddor [§ mreranédlequuﬁta)e Wassfdtemd offi Bfe filraterwasdi at e 89

(0. 0079 %;1\{111 ution of
tert-but g)% coééftg%n ﬁ-' gir:sl)id %%g f%ﬁéﬁ%&%%%dw@ﬁgﬁ)d%% hen t he
reacti on ommqjﬂéerwaaa Smﬁe@ IGME.?@OQ filisreq off g themobvest yanhi ¢ | ayer was 20
separ at,edyashraed 'I(hMi’é@l)e wds Cdurn%'égg %ltmﬁgﬂrc%-xmogz%h% Xiﬂéa guapgs ated. The

residue was dissolved in_acetic anhydrl en'the solutlon was
t r eatted? WFQAiCt f535tions wereoollpgted anckihe £0lyend wap oeaporated, wisddiend.3 eriHé%dol vent was
evapor at ef jagtehedte Bvaporated with tol uene. The re5| due was purified by

col unm ch aph ver. sil The_product fractions
were col | gz:glgaar WHP " ¢ A (g,a(gcegﬁoxyg)pent ﬂ 4-chloro- ;-ﬂaoro 2—p
nitrophenyl)methyl]-, 1,1-dimethylethy] ester (intermediate 90)

A solution of intermediate 89 (0.0079 mol) in DCM (20 ml) was treated for 30 min.
with a solution of tert-butoxycarbonyl anhydride (0.082 mol) in DCM (20 ml) and
then the reaction mixture was washed with H;O (2 x 20 ml). The organic layer was
20  separated, dried (MgSQ,), filtered off and the solvent was evaporated. The residue
was dissolved in acetic anhydride (30 ml) andfflien the solution was treated with
pyridine (5 ml) and stirred over the weekend. The solvent was evaporated and co-
evaporated with toluene. The residue was purified by column chromatography over
silica gel (eluent: DCM). The product fractions were collected and the solvent was
25  evaporated, yielding 1.4 g (40.9%) of intermediate 90.
c) Preparation of carbamic acid, [5-(acetyloxy)pentyl][(2-amino-4-chloro-5-
fluorophenyl)methyl]-, 1,1-dimethylethyl ester (intermediate 91)

' A mixture of intermediate 90 (0.0016 mol), Fe (0.009 mol) and NH,4C1 (0.016 mol) in
toluene (40 mi), CH30H (40 ml) and H;O (20 ml) was stirred and refluxed for 2
hours, then the reaction mixture was cooled and filtered over dicalite. The filtrate was
evaporated and then the residue was diluted with DCM (50 ml) and washed with H,O.

30  The organic layer was separated, dried (MgSQy), filtered off and the solvent was
evaporated, yielding 0.513 g (80%) of intermediate 91.



25 evaporated, yielding 1.4 g (40.9% of internediate 90. c) Preparation of
carbam c acid, [5-(acetyloxy)pentyl][(2-am no-4-chloro-5-

f I uor oph ﬁyﬂi nmet h%fgo 1, 1-dimethyl ethyl ester (intermediate 91) A m xture of
i nt er medi 084195¢650016 nol ), Fe (0.009 nol) and NH4C FPETEFE0MITO2
toluene (40 M), CH3CH (40 m) and H20 (20 m) was stirred and refluxed for 2
hours, then the reaction m xture was cooled and filtered over dicalite. The
filtrate was evaporated and then the residue was diluted with DCM (50 m)
and washed wth H20 30 The organi c I Jer was separated, dried (MpSO4),

filtered d)fPfre;ﬁfdlcﬁlhﬁcﬁfUMQ apeylatyyd-myeihekgidng 0.513 g (80% of
internediate 9
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W th aceli&nagife g@d the solvent was 10 evaporated. The residue was dil uted
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The reaction m xture was stirred overni ght and

Example A22 :
a) Preparation of 1-butanol, 4-[[2-(4-chloro-2-nitrophenyl)ethyljaminoj-
(intermediate 94)

15  1-amino-4-butanol (0.0300 mol) was added to a stirred suspension of 2-propanol (30
ml) and molecular sieves (8 g) under N; at RT and then a mixture of 4-chloro-2-nitro-
benzeneacetaldehyde (0.0100 mol) in 2-propanol (10 ml) was added dropwise. The
mixture was stirred for 90 min. and sodium cyanotrihydroborate (0.120 mol) was
added portionwise (generation of gas). The reaction mixture was stirred overnight and

20 acidified with 6N HCIl to pH < 2. A saturated aqueous K;COj solution was added 1o
pH: 10 and the resulting mixture was filtered over dicalite. The residual fraction was
washed with 2-propanol and stirred in hot EtOAc, then this mixture was filtered over
dicalite and the filtrate was evaporated under reduced pressure. The residue was taken
up in EtOAc and the mixture was extracted with 1N HCI (250 ml), then the layers

25  were separated to give an aqueous layer(*) and an organic layer (1).

(*) Aqueous layer was separated, neutralized with K;COj3 and extracted with EtOAc.
The organic layer was separated, dried (MgSOy), filtered off and the solvent was
evaporated under reduced pressure, yielding intermediate 94, (fraction 1).



20 acidified with ON HCl to pH < 2. A saturated aqueous K2CO3 sol uti on was
added to pH 10 and the resulting m xture was filtered over dicalite. The
resi dual WkMWe4/UB76has washed with 2-propanol and stirrREI/ERMGEPOSERIOAC, t hen
this mxture was filtered over dicalite and the filtrate was evaporated
under reduced pressure. The residue was taken up in EtOAc and the m xture
was extracted with 1IN HCl (250 m), then the layers 25 were separated to give
an aqueous |ayer(*) and an organic 193yer (1). (*) Aqueous |ayer was
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d) Preparatlon of carbamic acid, (4-(acetyloxy)butyl][2-(2-amino-4-

chlorophenyl)ethyl]-, 1,1-dimethylethyl ester (intermediate 97)
A mixture of intermediate 96 (0.0005 mol) in THF (40 ml) was hydrogenated w1th
Pt/C 5% (0.1 g) as a catalyst in the presence of thiophene solution. (0.1 ml). After
20 uptake of H; (3 equiv.), the catalyst was filtered off and the filtrate was evaporated,
yielding (quantitive vield) intermediate 97.
e) Preparation of carbamic acid, [4-(acetyloxy)butyl][2-[2-[[6-(acetyloxy)-7-
methoxy-4-quinazolinyl]amino]-4-chlorophenyljethyl]-, 1,1-dimethylethyl ester
(intermediate 98)
A solution of intermediate 97 (0.0005 mol) and 4-chloro-6-acetoxy-7-
methoxyquinazoline (0.0005 mol) in 2-propanol (15 ml) was stirred for 2 hours at
80°C and then the solvent was evaporated under reduced pressure. The crude residue
25  was purified by Flash column chromatography over silica ge} (eluent: DCM/CH;0H
99.8/0.2 to 96/4). The product fractions were collected and the solvent was
evaporated, yielding 0.150 g of intermediate 98.
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yielding (quantitive yield) internediate 97. e) Preparation of carbamc acid,
[4- (acetyl oxy)butyl ]J[2-[2-[[6-(acetyl oxy)-7-

nmet hoxy- 4- qui nazol i nyl ] am no] - 4- chl orophenyl l ethyl]-, 1, 1 di e | et hyI ester
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was stirred for 2 hours at 80C and then the solvent was evaporated under
reduced pressure. The crude resi due% was purified by Flash col umm

chr omat ogr aphy over silica gel (eluent: DCM CH30H 99.8/0.2 to 96/4). The
product fyRrepdaratiom ofesatbanod heid [@e4ahtbrd-A (G-hydreny-Twasthoexdpor at ed, yi el di ng

0.150 g of. in 765 PCTI.EP 5621 -94 f
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refluxed for 30 mn. 1-brono-3-chloro- propane (0.1.1 nol) was added dropw se
and t helaxample A23ction nixture was stirred and refiuxed for 45 min. Extra 1

br ono- 3- added ollo b .pot ium i odi de
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15 - filtered and the filter residue was washed with 2-propanone. The filtrate was

~ evaporated under reduced pressure and the residue was purified by column
chromatography over silica gel (eluent: hexane/EtOAc 80/20). The product fractions
were collected and the solvent was evaporated, yielding 17.30 g (69 %) of
intermediate 100. ‘
b) Preparation of ethanol, 2-{[3-(4-chloro-2-nitrophenoxy)propyl]{2-(4-
morpholinyl)ethyljamino]- (intermediate 101)

20 A mixture of 2-(2-morpholinoethylamino)- ethanol (0.0083 mol), intermediate 100
(0.0085 mol) and sodium carbonate (0.016 mol) in acetonitrile (150 ml) was stirred at
reflux temperature for 92 hours and the reaction mixture was filtered off. The filtrate
was evaporated under reduced pressure and the residue was purified over silica gel
(elueni: DCM/(CH;0H/NH3) 99/1 to 95/5). The product fractions were collected and

25  the solvent was evaporated under reduced pressure, yielding 1.4 g (44 %) of
intermediate 101.

c) Preparation of ethanol, 2-[[3-(4-chloro-2-nitrophenoxy)propyl]{2-(4-
morpholinyl)ethyl]amino]-, acetate (ester) (intermediate 102)
Pyridine (0.036 mol) was added to a mixture of intermediate 101 (0.0036 mol) in
acetic anhydride (25 mi) at RT and then the reaction mixture was stirred for 1 hour at



(0.0085 . nmol) and sodium carbonate (0.016 nol) in acetonitrile (150 m) was
stirred at reflux tenperature for 92 hours and the reaction m xture was

filtered ovb200knesics! trate was evaporated under reducedmymasiyoesand the
residue was purified over silica gel (eluent: DCN/(CH30H NH3) 99/1 to
95/5). The product fractions were collected and 25 the solvent was

evapor at ed under reduced pressure, yielding 1.4 g (44 % of internediate 101.
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5 After %&K}@ta‘ﬁfe 0 egﬁe@%'},\fhe} caéélgﬁ “ﬁgtfiﬁler\éébfm%tﬂé filkle8fhsof f and the

d tindér reducted

filtrate was evapora e _pressure. The residue was purified by
col um  ¢ivepATaEd yrdasisdusedpresiure. dae grsidue svag purifie DM adMBOH 96/ 4) . The product

fracti ongprpf: tg%rﬁﬁ(ﬁocﬁ%ﬁgc@%% 6&1&@11%?{3}09@?13%36%% Olgrbélﬂ:t #agiedns’ educed
[

pressure, yie : I nternedi ate 1 e) Preparation of

6- qui nazoviraeellecied[and thezoj et wag evappiteduadenrpdyced prpssure, yielding 0.88 g

nor phol i g Y&ty k@Ede piPpoxy] - 5- chl or ophenyl ] am no] - 7- net hoxy-, acetate
(ester) (i rgerrre_di ate 104) 10 A m xture of interrrﬁgqi te 103 (0.0021 nol) and
4- chl or o-B-FEERFHIOp of b-quakolnc] RSt necetploypsthy ?ll n 2-propanol (100 m)
was sti rr@drpablifiygfettiii]anti®]pRpak Y- clldtopHeny b odIdnEMEEA {cBtad N ) was added,
t hen thev\%etaéti n mx%ui[?ﬁ was stirred and refluxed for 2 hours. Finally, the
sol vent wWESeR\smedia Yer reduced pressure, to give residue (1). A

m xt une . & miemiedefantednediam203 .00 Imetphnd 4-thilosf-Gafetdxy27-15

R AL R SR R S L R S
phosphi neefipBatPor 4(0uB002EIRBR) (O8nul) cak added, ten te r¢@:10R ixtol) wan di oxane
(30 1) BRSTA RO 198 S0 BP0 Loponlptescanduthon e
under r eduigssureptocgyuiesidand) -t Adniayp diesidas (120naxu POPL b oobly trisbx-dih?-
chr ongt ogi:apby)-QEAE)SH $lipRetal1 4 SbigRtn-3 M EHBHAIRRU EHDBA)s)
(0.00013 mol), [1,1‘—binaphtha]ene]-2,2‘-diylbis[diphenyl- phosphine (=BINAP)
(0.00026 mol} and calcium oxide (0.021 mol) in dioxane (40 ml) was stirred in a
sealed tube at 130°C for 16 hours and then the reaction mixture was filtered over
dicalite. The filtrate was evaporated under reduced pressure and the residue was
20 purified by column chromatography over silica gel (eluent: DCM/CH3OH 98/2 to
90/10). The product fractions were coliected and the solvent was evaporated under
reduced pressure, yielding 0.480 g (37 %) of intermediate 104.
f) Preparation of 6-quinazolinol, 4-{[5-chloro-2-[3-[(2-hydroxyethyl)[2-(4-
morpholinyljethyl]amino}propoxy]phenyljamino]-7-methoxy- (intermediate 105)
A mixture of intermediate 104 (0.00673 mol) and potassium carbonate (0.0057 mol)
in methanol (20 ml) and water (2 ml) was stirred for 16 hours at RT, then the solvent
25  was evaporated under reduced pressure and the residue was taken up in water. The
aqueous layer was washed with DCM, acidified with acetic acid until pH: 7 and
extracted with DCM. The organic layer was dried (MgSOy), filtered off and the
solvent was evaporated, yielding 0.250g (64 %) of intermediate 105 .



90/10). The product fractions were collected and the sol vent was evapor at ed
under reduced pressure, yielding 0.480 g (37 %9 of internedi ate 104.

Preparat | i nazolinol, 4-[[5-chloro-2-[3-[(2-hy

nor phol i n %2@ ‘H@T?@m no] pr opoxy] phenyl | am no] - 7- net hoxygicg)%ﬁyllre%fgat e 105)

A mxture of internediate 104 (0.00073 nol) and potassium carbonate (0.0057
nol) in nethanol (20 mM) and water (2 nml) was stirred for 16 hours at RT,
then the solvent 25 was evapor at ed g%jer reduced pressure and the residue was
taken up in water. The aqueous |ayer was washed with DCM acidified with
aceti c aBkampleti2¥ pH: 7 and extracted with DCM The organic |ayer was dried

o i nt o nét’*%tfeﬁ?aﬁf G e S sl R e
Prepar at i188) of benzani de, 4-chl oro- N- (6- hydr oxyhexyl )-2-nitro- (internediate
it ure i quoanpiee PRGN fiob b yaligl oSy e R 8 ) “at °RT and,
t he m xt&HeropdBitrobenzoiceagid G:011mphuin DM (40 mias Rlganehthe eMxtH©Wasan ne (0. 01

nol ) was red for 1
nour at AT FLAR RY. Ben 8 e 001 At e %““‘Sﬁﬁ’?fitt‘*%é fa (1N 40

m ). 5TheRbagd hegeactipn miggse wapstitsaddar 1 dppeat RT. 1] pmmﬁe wa§ waghgdt he sol vent

was eVap@ftH%@erWﬁﬂ) arnedﬂmeﬁcp(mwrﬁ g Phed hrﬁ'él]a eﬂwgs Zrate@]dﬂédl nternedi at e
enzam de, acetyl oxy hexyl Ioro 2-nitro-

106. epar

(inter netﬂtt%tt:@ %wrsytveat Vs q\epeetedﬁeriyr wweuced puresaurgr Hp\ingel ¥ 8 (87 i xt ure of
|nterrred%§bemlé)ﬁwﬁﬁt30ﬁﬁ7 10. nol) in acetic anhydride (26.7 m) at RT and then
evapor at A FEFRIEA O QGhEga % S6 G @O ERT Lo Rettror GRERTARAF et er

t hen t he M@7xture was extract ed with toluene. The organic Iayer was

separ at I f he sqQl vent was e under reduced
pressurglgymgtlee&fadsgdmll ga@ ?‘b‘% ({;/8“61156 ht Elr“ﬁ’éﬁl 39’&“1’&??" \{%5‘)&5@;@% ation of
benziam dapl)ih péetic ankydride X36.H endy hf RP andriheo the ichdtimmonixfire tvas ptiaiédbfoe 108) 15 A
m xture T genated at
50C wi t. hpfyt”# %tt mﬁé @lgcn}wcatgﬁ%ggg d p}rg&%ﬁ(lc{&ce rg%sétllgc %ﬂﬁtp %p@éﬁ‘é&sol ution
(0.5 ni;)takenmbein witer, theathd mixtutiexwasreatragted Wnthttelnem: &hé orpadictlgerfwast r at e was

evapor at eflaidelred ?gaestwna)%ﬁyscﬂvent%s ee3lotis) U fufLasgaied gain and

after upt anid the
filtrat eviplgingelpdPaio umretedwé@ Y&ed

<) Preparation of benzamide, N-{6-(acetyloxy)hexyl]-2-amino-4-chloro-
(intermediate 108)
15 A mixture of intermediate 107 (0.0053 mol) in THE (40 ml) was hydrogenated at
50°C with P/C (0.5 g) as a catalyst in the presence of thiophene solution (0.5 ml).
Then the reaction mixture was filtered off and the filtrate was evaporated under
reduced pressure. The residue was hydrogenated again and after uptake of H; (3
equiv.), the catalyst was filtered off and the filtrate was evaporated under reduced
20  pressure, yielding 1.56 g (94 %) of intermediate 108.
d) Preparation of benzamide, N-[6-(acetyloxy)hexyl]-2-[[6-(acetyloxy)-7-methoxy-4-
quinazolinylJamino]-4-chloro- (intermediate 109)
A mixture of intermediate 108 (0.0042 mol) and 4-chloro-6-acetoxy-7-
methoxyquinazoline (0.0042 mol) in 2-propanol (100 ml) was stirred at 50°C for 16
hours and then the solvent was evaporated under reduced pressure. The residue was
purified by column chromatography over silica gel (eluent: DCM/CH;0H from 99/1
25  to 90/10). The pure fractions were collected and the solvent was evaporated, yielding
1.3g (59%) of intermediate 109.
e) Preparation of benzamide, 4~chloro—N—(6-hyd.roxyhe)tyl)-2—[(6—hydroxy-7-
methoxy-4-quinazolinyl)amino]- (intermediate 110)



20 pressure, yielding 1.56 g (94 %9 of internmediate 108. d) Preparation of
benzam de, N-[6-(acetyl oxy)hexyl]-2-[[6-(acetyl oxy)-7-nethoxy- 4-

qui nazol i nybbera0eks 4- chl oro- (internediate 109) A m xt waE/EH2004n0s2redi at e
108 (0.0042 nol) and 4-chl oro-6-acetoxy-7- methoxyqui nazoline (0.0042 nol) in
2-propanol (100 n]) was stirred at 50C for 16 hours and then the sol vent was
evapor at ed under reduced pressure. The residue was purified by colum

chr omat ogr aphy over silica gel (elue®l: DCM CH3CH from99/1 25 to 90/10). The

re fragtions.. ct nd.the sol ven apor at jeldin 1.3
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i nt er medi , . - iate
(0 0023 wel ARt S e ot B Al R T ) i er (2
m) and restraaedwith DECYH Theairgdiddafyer wasseharated, driddefili¢rné offemdtheon nmi xt ure was
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filtered ldff and the 5 sol vent was evaporated under reduced pressure,
yielding 0,999 (97% of internediate 110. Exanple A25 a) Preparation of
carbam c acid, 4- br onp- 2- ni trophenyl ) net hyl ] (5- hydr oxypentyl ) -

phenyl netﬂiglm&kéi (intermedi ate 111) Phenyl net hyl chl orof ormate (0. 033 not)
was added i : XE & 0 B H&E@ﬁﬁ not) and
triethyl aﬁﬂﬂl‘?\t&ﬁ%’gﬁ%ﬁ%@gﬁ?ﬁﬁ% i lrggoﬁbn% ?ftg{P 1 aeﬁ]d85 R?\glﬁaﬁﬁﬁg&ng’g%t ion mxture
was stirr ephepghmethyster Gptermediaiga BY) (100 m ) was adde and the mixture was

erreg F%enﬁﬁlemymcmafofdﬂhateT(bm?h&amvgs icﬁhéﬂﬂrdﬁ@.ﬁse&ﬁﬁ&ﬁﬁhﬂéofr h' dri ed,d filtered
0 an .ne soj.ve was porat ed un r .reqgqu re r resi aue was
puri i ed R ﬂﬁﬁbéﬂ%ﬁgﬁgd’?‘&bﬂﬁd@&hﬁ ne Mﬁe@g@ﬂﬁ@d@(@@ﬁat The 15

pr ?ggc‘t ofR‘B?ﬂd thes thb&g@ﬁﬁmhﬁﬁteeﬁhs&g&eﬂm 1spdmen$TmEeevﬂmom_ E)_t\?d, yielding 6.8
g | er nedl at e " re I 1.QNn O ca am C acCl

0800 i maaddt e R 8 e (a0 B AT R Gt SRS RRTSE. est or

(1 nt er nedinet &filickdy off and tht oleetfwasriveporedd ahder TddiCed PkSsupaThe irasideteCAc (200 i)

o 45T e IR B iR S RLEL 00
cat allyst:preduct frctme srersfdollagted arivethe isblvertvens\eapoeded yighdingtoeids (f8der r educed

pressure,g, f‘éh@hﬂ@diﬁe:’llﬂ of internediate 112. <c¢) Preparation of carbamc
acid, [[ Ti - (acetyl oxy) - 7- met hoxy- 4-
reparation of carbamic acid, {{2-amino-4-bromophenyl)methyl](5-

=

‘hydroxypentyl)-, phenylmethyl ester (intermediate 112)
A mixture of intermediate 111 (0.015 mol} in EtOAc (200 ml) was hydrogenated for
40 hours with Pt/C 5% (2 g) as a catalyst in the presence of thiophene solution (3 ml).
After uptake of Hy (3 equiv.), the catalyst was filtered off and the filtrate was
20  evaporated under reduced pressure, yielding 6.3 g of intermediate 112.
¢) Preparation of carbamic acid, [[2-{[6-(acetyloxy)-7-methox y-4-
quinazolinyl]lamino]-4-bromophenyljmethyl](5-hydroxypentyl)-, phenylmethyl ester
HCI (1:1) (intermediate 113)
A solution of 6-acetoxy-4-chloro-7-methoxyquinazoline (0.015 mol) in 2-propanol
(q.s.) was added to a solution of intermediate 112 (0.015 mol) in 2-propanol (q.s.) at
60°C and then the reaction mixture was stirred for 1 hour at 70°C. The solvent was
evaporated under reduced pressure and the obtained residue was stirred in hexane.
25 The resulting precipitate was filtered off and dried, yielding 9.35 g (98 %) of
intermediate 113, isolated as a hydrochloric salt (1:1).
d) Preparation of carbamic acid, {[2-[[6-(acetyloxy)-7-methoxy-4-
quinazolinyl]Jamino}-4-bromophenylJmethyl](5-chloropentyl)-, phenylmethyl ester
(intermediate 114)



qgui nazol i nyl ] am no] - 4- br onophenyl ] net hyl ] (5- hydr oxypentyl ) -, phenyl net hyl
ester .HO (1:1) (internediate 113) A solution of

6- acet oxy r met hoxyqui nazoline (0.015 not) in 2: % S.) vvas
added to a&ggp 4?'0g7r?gof intermediate 112 (0.015 not) in 2"@?@8@@%"%‘ f :

60C and then the reaction m xture was stirred for 1 hour at 70C. The sol vent
was evaporated under reduced pressure and the obtained residue was stirred
in hexane. 25 The resulting precipitgge was filtered off and dried, vyielding
9.35 9 (98 %9 of internmediate 113, isolated as a hydrochl| orlc saIt (1:1). d)
Pr epar at Mgthaseswianyhehleride (0dl2 ol wap sddedde pyelytign oﬂmwm%ge

qui nazol imyidAmbn 94 1%&5{{1@@?%%:}&%@_ ﬂ)%ﬁR‘PQh&’EﬂEﬁ?é&%@mxuﬁ@%ﬁ" met hyl
ester (interpediate 114 004/ 105765 " PCT/ EP2004/ 005621 -98

Met hanes SHEehier 1dps At YEC( Bhe mixppmewaspouisd qutintowates GO0l andthei nt er medi at e
113 (0. QdeoulBivbe whs drtiRRichuhinZiic (@l AN efiRlorhnic Blyefaand the reacti on

m xture was stirred f hour poured out into vvaterﬁ

(300 ¥ ) senaeptedh washer wish yvates b x 200 ;lk deipdy dlsepd aff wctétle&elvely was100 m). The
]9r g?m cdba%qatawtgﬁ;%cﬁr §&ﬁ?é@ﬁ1@§buré"@§@69taiﬂc& t'i’es(YjHﬁEWas (plrifiedB9 gmh)m dried, -
iltered off an e solv e er ced pressure. e
obt ai ned chregiaiReEaRRYC SRt ﬁm% ﬁﬂéﬁﬁald %90 WS N¥HE :  DOM CH3OH
99. 5/ 0. 5cbitectd/ Al tthftﬂvmmesEv@etdt&nﬁadéefeeuce@qirése@ﬁeeﬁemcg39 gfol vent was
evaporated ungg§ Lﬁguced pressure, yielding 3.9 g of |nterned|ate 114. 10
Exantlp paration of glycine, N[(4-chloro-2-nitrophenyl)acetyl]-
ethyhpester (internediate 115) A slurry of 4-chloro-2-nitro- benzeneacetic
acid (0.0051 nol) and 1-hydroxy- |IH benzotriazole (0.0051 cool) in DCM (50
m ) : was treated with 1,1 -carbonyl bis- LH imdazole (0.0051 nol), then after
10 m n. Bk&efle(AROO051 nDd) was added, followed 15 by glycine hydrochloride,

was vaaned] EaAA S ol Byctne. AR <o AN LT T ESEF ) %and i th N
HCl . The @ntemmddiate Y% was separated, dried (MySH), filtered off and the
sol vent, “@ﬁu&%éﬁ@%ﬂfor esu@@%eﬁ%%@a%hh%o%ﬁﬂéﬁf&@l)t gdtt @2{ Aiped resi due and

after ‘stirr % were collected, y 1.1 g of
i nter nedbettzetrtazgle (BY0p} kit (69 md)-yes tieated with 1,1 -carbonylbls LH-

N-[(2- amlﬂiﬂaﬂﬂ&m Gﬁﬂ%@ﬂy&%@&ﬁéﬂbhmn BIFEA (R0 mol W’:i& qadRUFAoed16) 20 A

mxture ntermedi ate 115 (0 nol) in THY (25 was hydrogenated with
giycme hydrochloride, ethyl cster (O 0051 mol). The reaction le ure was stirred

for 2 hours and was washed with water (50 ml), with a Na,COj3 solution (30 ml) and
with IN HCI. The organic layer was separated, dried (MgSO,), filtered off and the
solvent was evaporated. DIPE (100 ml) was added to the obtained residue and after
stirring the resulting solids were collected, yielding 1.1 g of intermediate 115.
b) Preparation of glycine, N-[(2-amino-4-chlorophenyl)acetyl}-, ethyl ester
(intermediate 116)
20 A mixture of intermediate 115 (0.023 mol) in THF (250 ml) was hydrogenated with
Pt/C (2.0 g) as a catalyst in the presence of thiophene solution (1 ml). After uptake of
H, (3 equiv.), the catalyst was filtered off and the filtrate was evaporated. The
obtained residue was suspended in DIPE, then the suspension was stirred at boiling
temperature, cooled and the desired product was collected, yield 6.2 g of intermediate
25 116.
c) Preparation of glycine, N-[[2-[[6-(acetyloxy)-7-methox y-4-quinazolinyl]amino]-4-
chlorophenyl]acetyl]-, ethyl ester (intermediate 117)
A mixture of intermediate 85 (0.00050 mol) and intermediate 116 (0.00050 mol) in 2-
propanone (5 ml) was stirred for 16 hours in a pressure tube at 80°C (oil bath
temperature), then the reaction mixture was filtered and the filter residue was air-
dried, yielding 0.165 g of intermediate 117.



|

Pt/C (2.0 g) as a catalyst in the presence of thiophene solution (1 nm).
After uptake of H2,(3 equiv.), the catalyst was filtered off and the

filtrate V\@%ﬂmﬁg{ﬁgt ed. The obtained residue was susp ‘g‘gﬁg’?ﬂpﬂlﬁéfg t hen

t he suspension was Stirred at boiling tenperature, cool esired
product was collected, yield 6.2 g of internediate 25 116. c) Preparation of
glycine, N-[[2-[] 6-(acety| oxy) - 7- met hoxy- 4- qui nazol i nyl ] am no] - 4-

chl orophenyl Jacetyl]-, ethyl ester (4 qit er medi ate 117) A m xture of
intermediate 85 (0.00050 nol) and internediate 116 (0.00050 nol) in 2-

pr opanonedIBtemr)ltlm ghyaine; 86l [4-chlot®2itgdh wiroxy-nptlesswt-e tube at 80C (oil bath
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product fractions wer sol vent was Srated under
r educed ‘relsoneentipiesyadinnglicd b polawn ghrormteeraphly (Plruephpﬁ HH gl yci ne,

N-[ [ 2-[ [:6r008r t@%ﬁ‘?pﬂﬁ ProdudTBLaBens vwhre collected and the solvent was
qui nazol i nyl ] tgql nol -4- chI oro heny| lacet ester (internediate 120) A

m xt ure &I"aﬁ’%f &ffdélcidl@e’(b@r%dg%ﬂﬂl)‘%qfweqiﬁ'ﬁ éo m) and DCM (50 nl’) was
15 stirredg Fr@lﬁarﬂtldﬁQﬂ )@ﬁneRN, [IJH@f(3taBﬁn61ﬂ@1§‘d)dyW—rﬂétﬁéw #-Was concentrated under
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A mixture of intermediate 119 (0.003 mol) in TFA (50 ml) and DCM (50 ml) was

15  stirred for 1 hour at RT, then the reaction mixture was concentrated under reduced
pressure and the concentrate was used as such in the next reaction step without further
purification, yielding intermediate 120.
g) Preparation of giycine, N-[[2-[[6-(3-aminopropoxy)-7-methoxy-4-
quinazolinyl]amino]}-4-chlorophenyl]acetyl]- (intermediate 121)
A mixture of intermediate 120 (0.003 mol) and LiOH .H>0 (0.018 mol) in ethanol (15
ml) and water (1 ml) was stirred for 2 hours and then this reaction mixture was used

20  as such in the next reaction step without further purification, yielding intermediate
121.

Example A27
a) Preparation of 1-pentanol, 5-[[(4-bromo-5-fluoro-2-nitrophenyl)methyl Jamino]-
(intermediate 122)
Reaction under N»: a mixture of 4-bromo-5-fluoro-2-nitro- benzaldehyde (0.0379
25  mol) and 5-amino-1-pentanol (0.0379 mol; 97 %) in 1,2-dichloro- ethane (150 ml)
was stitred for 20 min. and NaBH(OAc); (0.0417 mol) was added at RT, then the



g) Preparation of glycine, N-[[2-][[6-(3-anlinopropoxy)-7-nmethoxy-4-

qui nazol i nyl ] am no] -4-chl orophenyl]acetyl]- (internediate 121) A m xture of
i ntermediate 120 (0.003 nol) and LiOH . H0 (0.018 nol) in ethanol (15 m)
and wat er wWd.2o00k)05m68 stirred for 2 hours and then this PEIER20H/F6AUr e wWas
used 20 as such in the next reaction step wthout further purification,
yielding internmediate 121. Exanple A27 a) Preparation of 1-pentanol,
S-[[(4-bronp-5-fluoro-2-nitrophenyl)nethyl]am no]- (internediate 122)
Reaction under N2: a mixture of 4-brlfo-5-fl uoro 2-ni tro- benzal dehyde
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evapgy at ed. ifie chr ongt a el uent:
DCI\/Ip Oﬁaﬂgﬁgﬁ W‘%teg rg/ag{ ?cééﬁrg‘hag Qggéifage&l?gfa gg g% ¥q§?{£t he sol vent
was evapdned @dgSOd), ﬁheed@ffmrxdnbdswmmbwnmted St’hetmhdmg véasgug fied

i nterne

[(2-an %f&&g#ﬁ%r@?tﬁgﬁ% ﬁiedr?g Mﬁ@!{lf{?@ﬁ{]y s X]ilroduct fﬁaftnons were

1, 1- di me¢dllgctediapd thestthe sqlvmt@faﬁr@u@m@ec&m001®'aporm<:ydmﬂetobfenpnt ernedi ate 123

(0. 0022 peldind 985t dMftefrdQfiyeli23 Was hydr ogenat ed W|th Pt/C 5% (0.5 g) as a
cat al yst In the presence of thiophene sol ution . After uptake of H2 (3

equi v. )%= %) REenagEsion;od sarbaveiqacd, aﬂunptf‘ebreal%krﬂﬂor@p@myi)wtlaﬂl{ the filtrate
was evapay E@@peﬂi rleﬁﬂn%%#{ﬁﬁylﬁ,%fehf(hﬁdﬂéﬁmf@iﬂ chromat ogr aphy (gradi ent

el uent xtlue of In termedJHle 123 (% 0%%& moq)rfx)]%u&t\cf( E&Cmi)ov?ass hV\%;oegeggtle(lie(:t ed and the
with Pt/C 5% (0.5 g) as a catalyst in the presence of thiophene solution (q.s.). After
uptake of H2 (3 equiv.), the reaction mixture was filtered over dicalite and the filtrate
was evaporated. The residue was purified by column chromatography (gradient
eluent: DCM to DCM/CH3OH). The pure product fractions were collected and the
20  solvent was evaporated, yielding 0.623 g of intermediate 124.
d) Preparation of carbamic acid, [[2-[[6-(acetyloxy)-7-methoxy-4-
quinazolinyllamino]-4-bromo-5-fluorophenyljmethyl}(5-hydrox ypentyl)-, 1,1-
dimethylethyl ester (intermediate 125)
A mixture of intermediate 85 (0.00154 mol) in acetonitrile (3 mi) was warmed to
60°C and then a solution of intermediate 124 (0.00154 mol) in acetonitrile (3 ml) was
added dropwise at 60°C. The reaction mixture was stirred for 30 min. at 60°C and
then cooled to RT. The solvent was evaporated and the residue was purified by
25  column chromatography over Biotage (gradient eluent: DCM/CH30H). The pure
product fractions were collected and the solvent was evaporated, yielding 0.800 g of
intermediate 125.
e) Preparation of carbamic acid, {[4-bromo-5-fluoro-2-[(6-hydroxy-7-methoxy-4-
quinazolinyl)amino]phenylJmethyl](5-hydroxypentyl)-, 1,1-dimethylethyl ester
(intermediate 126)



20 sol vent was evaporated, yielding 0.623 g of internediate 124. d)
Preparation of carbanic acid, [[2-[[6-(acetyl oxy)-7-net hoxy- 4-

qui nazol i n%b]zm - 4- brono- 5-f | uor ophenyl ] et hyl ] ( 5- h %()lgl 1,1-
di met hyl et ester (|nterrred|ate 125) A m xture of |nterrre|ate (0 00154

mol) in acetonltrlle (3 M) was warned to 60C and then a sol ution of
internediate 124 (0.00154 nol) in acetonitrile (3 mM) was added dropw se at
60C. The reaction mxture was stirrggyfor 30 min. at 60C and then cooled to
RT. The sol vent was evaporated and the residue was purified by 25 col umm

chr omat odY SiMionRidotassismagbongie PR reql)ianyateriomplriaepgdedthedwise e product

fracti ongo Wehigueobf ifehfchiAe 23 (000105 mtlnmmp@grﬂw%mémedl ng 0.800 g of
internedi ate 125. e) Preparation of carbam c aci

[ [ 4- br ombeastipn HE’F@IE’ZWTS(SGHHQ frdbpuratfel e solyent waq ‘evaporated and the
qui nazol irgkydueardsnstradiedwith mmme(o'igrﬁ@lra m% drited, driel- (Mgsﬂ yl ethyl ester

(internedjate 004/ 105765 P P2004/ 00 621 101 A ution of
pot as3i ugﬂl@%ﬁdﬂéﬁﬂ%det}q%‘ﬁ VoM 35S RYAPPrat § Epidpe wap }’u‘iﬁtégi DyeRitmy ropvvl se to a

m xture @ﬁrdﬂh&@?ﬁliﬂ@l@bﬁBi&@e«&a@i@ﬂ{QﬁudﬁmDchmmﬁm ﬁﬁ:q;radn)ctand then the
reactlonfm ture Was]]l Eﬁd S\ﬂ;‘ 1 hour at R& H ef £ as evapor at ed and
the residieRRTELPYS 4R Waﬁquggt& igiding

separat ed, dried
(MySO™M) , iftefmddize ¢26.0f f and t he sol vent was evapor at ed. The resi due was

urified ta r adi Iuent DCM CH3
'Fl)'he pur e ﬁ?l’émagihonfolfgg ﬁ&ga g%‘f‘@%b?‘l\é@@t 3&?%30%3%@“2% 't]t NSy apor at edO_D
yi el di ng UB(8HD-cerbokylid actds d Trbdirad-¢6-fB6r0-9 10 bt dzh&#,am}mmatqﬁro -20-
4,6-eth I t ad -
Ta(a. 1y sy Fa Sl fe R 25 07 O O 4 16- hexahydr o- 20-
met hoxy- A mixtuggi ofeA PP €9.89166agalkin Ifﬁlﬁﬂew(ﬁ@dﬂhu@enm)wmcmlzd gnengfe ADDP
(0. 0Q466 bHEPi'tL s5e@. thefrtdfb I(;ﬁﬁ ﬂe (g”tﬁﬁ& Zl:@a?s aﬁ&éﬂﬁﬂltﬁ@nﬁi‘tuk&@as 10 bath to

5C, thentrlbutyl- phosphi ne m xture was

stirred fhredfapimingat 5E. Ago pmpf@ﬁpr@pdlﬁ t12p 09 & mpdln THE @055 nol ) in

THE dry: ( I(iﬁﬂzmas M@«mySaId@e\M d&oﬁ@ﬁ@gmﬂﬂ\@@t‘!ﬂcﬁ@n aftufePas'sBABH TEHDOTNL W € Was
stlrred lom(?c and hen allowed to re?ch RT, _The m xture was

stirredi 150{: "@SW@EF “é‘! tarrgach, RT H@egﬁlﬁ%wawgreé\farpé nagrs @t RFaad; esi due was
puri fi-ed thysob@numas S‘ﬁhp@fﬁtﬁdmﬂh@i@@ﬁduéﬁraé Erﬁiﬁd&iﬁcoﬁlrﬂ@ﬁiron@@vﬂ@ﬂ@% The pure

PO RTS8 Fhe B G B I v el ol
N-[ [ 2- [ [ GekvEatbrvarayepdratey,)yicleme ittesyeddate 127, -

Example A28
a) Preparation of glycine, N-[[2-[[6-(2-bromoethoxy)-7-methoxy-4-
quinazolinyl]amino]-4-chlorophenyl]acetyl]-, ethyl ester (intermediate 128)

A mixture of intermediate 118 (0.0138 mol) and cesium carbonate (0.0690 mol) in

20 DMF (120 ml) was stirred for 30 min. at RT, then 1,2-dibromo- ethane (0.117 mol)
was added and the reaction mixture was stirred overnight at RT. The solvent was
evaporated under reduced pressure and the residue was co-evaporated with toluene.
The obtained residue was stirred in DIPE and the desired product was filtered off,
yielding 6.93 g (91 %) of intermediate 128.

b) Preparation of glycine, N-[[4-chloro-2-[[7-methoxy-6-[2-[[2-(4-
morpholinyl)ethyl]amino]ethoxy]-4-quinazolinyl]amino]phenyl]acetyl]-, ethyl ester
(intermediate 129)

25 A mixture of intermediate 128 (0.00181 mol) and 4-morpholineethanamine (0.00907
mol) in ethanol (20 ml) was heated in a microwave oven for 90 min. at 100°C and
then the reaction mixture was purified by RP high-performance liquid
chromatography. The product fractions were collected and the solvent was
evaporated, yielding 0.39 g (36 %) of intermediate 129.



qui nazol i nyl ] am no] - 4- chl orophenyl Jacetyl]-, ethyl ester (internediate 128) A
m xture of intermediate 118 (0.0138 npol) and cesium carbonate (0. 0690 nol) in
20 DWP (120 m ) was stirred for 30 mn. at RT, theanE}éﬁ)g‘{ﬁg ane
(0.117 moV¥P 2000585 ded and the reaction nixture was sti FFE "P?ﬁﬁ t at RT.
The sol vent was evaporated under reduced pressure and the residue was
co-evaporated with toluene. The obtained residue was stirred in DI PE and the
desired product was filtered off Qfl ding 6.93 g (91 %9 of internediate
128. b) Preparation of glycine, N-[? chl oro- 2- [[7 met hoxy-6-[2-[[ 2- (4-

nor phol i nyPiepacatyéi aﬂWgIM@PEMNyﬂ}ﬂatoeﬁﬂ[[mmhuxmﬁ [2aff2#(é] phenyl ] acet yl ] - Ft hyl .

% nor phorirsRSh ahaaAb R agL iSRRIl L% ot e rol) an

m c_r]?wavéﬂtwmadlﬁtcrl?’gb mn. at 1OOC and then the reaction mxture \t/va? y i
r n

Pere cort by dhiBRmREGACNIB T 60dds b and DIATALRUARAS m i BEABYSE (FacL! On

[ Int er med2@md) matVﬂMMaEGEH@@fQPQTHCEFQEDM 0B the salyentoyasPr epar at i on of  °

ne,
?m)r/glholeler‘{% %rgéﬂﬁﬁ?am no]e&%) ﬁeoxy% rlﬁéﬂcj]]u rlliltgrzr%e{d;dté ﬁo used ?S s#ch yrf ﬂhacet yl]-

(i ntern@@meectmcs)ewnwomlﬁur&w@pummaémnbd| ate 129 (o 00065 mol ) and Li OH . H20
(0.0032 nol) in ethanol (20 m) and water (2 m) was stirred for 2 hours at
RT and then the solvent was evaporated under reduced pressure, yielding
i nt er mediXamPleiA89 (used as such in the next reaction step without further

puri fi cah) PRparaRorFsEraRLEicAR, t hé)-Ahi | uor o-,
5-1(4-fl u)oro aerﬁz%erif teﬁ)mc ]-2- m“rejé(ﬁﬁﬂ@M’gos?fé'?&??ﬁ?e@negfgfh&?gl) A sol ution
ol

of 5-ani RESTAIHe} (0.032 nol) and triethylamne (0.065 nol) in DCM
(100 m)A velatiGt bif 3-a6hirt2-Bitro- iphedbl 20.692 ﬁfol)caﬂd@ﬁetﬁyltﬂnu@r(006bwpml chloride

(0, 052 kD bl 4013k D aLont P 52,200 LI Bl o XL v
once w tﬂmlWaiBCM (iveml) vﬁfsgﬂd&d:drbpwf% aﬂ&&e&é@&bﬁhﬁﬂmmiwamlr{ew&qb filtered
or L AHDSLRE YEDRER v RHTRRLE) B VIR TP AT SRGag) 0 1T
i Nt er nedirgméc [Bgdr. wis) sePuredr didddMgFO Helilteaed afé and the solvent was ‘
4- 11 uor,Qy Nsdr el Y3t ¥aided Wb 0P RaS¥inked in'eHaRbMRYid G0/5b5 Antered off
and dried, yielding 5.25 g of intermediate 131.
b) Preparation of benzamide, 4-fluoro-N-(3-hydroxy-4-nitrophenyl)- (intermediate -
132)
A mixture of intermediate 131 (0.0132 mol) in methanol (80 ml) was stirred at R'T
15  and then a solution of NaOCHj; 30% in methanol (0.0132 mol) in methanol (10 ml)
was added. The reaction mixture was stirred for 30 minutes and the organic solvent
was evaporated under reduced pressure. The obtained concentrate was stirred in 1N
HCI, then the resulting precipitate was filtered off, washed with water and dried
(vacuum) at 60°C, yielding 3.3 g of intermediate 132 .
| c) Preparation of benzamide, N-[3-[[6-(acetyloxy)hexyl]oxy]-4-nitrophenyl}-4-
fluoro- (intermediate 133)
20 A mixture of intermediate 132 (0.011 mol) and potassium carbonate (0.012 mol) in
DMA (100 ml) was stirred for 1 hour at 60°C, then 6-bromohexyl acetate (0.012 mol)
was added and the reaction mixture was stirred for 18 hours at 60°C. Extra 6-
bromohexyl acetate (0.300 g) was added and the mixture was stirred for 5 hours more.
The resulting mixture was poured out into ice water and was extracted with EtOAc.
25 The organic layer was separated, dried (MgSOy), filtered off and the solvent was
evaporated, yielding 4.6 g of intermediate 133.
d) Preparation of benzamide, N-[3-[[6-(acetyloxy)hexyl]Joxy]-4-aminophenyl}-4-
fluoro- (intermediate 134)



A mxture of internmediate 131 (0.0132 nol) in nethanol (80 m) was stirred at
RT 15 and then a solution of NaOCl113 30% i n nethanol (0.0132 nol) in

met hanol (@& 2404h0s78@s added. The reaction mixture was shicifpshoiBises? M nutes
and the organic solvent was evaporated under reduced pressure. The obtai ned

concentrate was stirred in IN HC, then the resulting precipitate was
filtered off, washed with water and dried (vacuum at 60C, yielding 3.3 g of
intermedi ate 132, c) Preparation of.ipgnzam de,

N-[3-[[6-(acetyl oxy) hexyl ].axyl-4-npityophenyl].-4- fluoro- (intermediate 133)
20 A m xERBOY of imebaeLe Q59 mob Thmrbid A mibt ddsssthvEsFbonat o (0. 017
molz itn w@L\A‘iyc)lc(rdgEﬁlat&H)ovmsghshﬂ Sémed}gﬁ?d/@ lbw{g_gafas ﬁﬁﬁflykﬁﬁmheﬁpl’éf@bﬁoge;(y| .
acetate mol ) .. an reactiaon mxture was stirred for
hours at S’g%‘@P%@&ﬁﬂL‘“’é’minﬁ%@meﬁ%&ﬁ&é e@@.vgaﬁledjj‘t "sw%@é ®4nd the mixture
was stir gﬁﬁtofgninfe Elthml(l‘g m_imﬁﬁture Gﬂ‘iﬁtehﬁaiﬂdz j _It_é 133 (ﬁD&ZMmlel)\i\ﬂT}Ht(Uﬁﬁd) out i St odi _(:ed
wat er _ an s extracte t t OAC. o QT l.aye s separated, drie
(MpSay i e wachfirogrameroemien a0 Qo dide dB% U elBirng 4 & o of
i nt er medcatblgstina the pyseRreeqfahmphare solutive(izalyi Afier uptake of H; (3 equiv.), the
N-[3-[]6- tyl L] oxyl=@-am en -4~ U - (internediate 134
V\D[ 20([)5/ i%%%%ﬁ%gﬁéﬁg%&%ﬁgkﬁm%@gﬁﬁa @%“Bagﬂkﬁtemy &Ffedi ate 133 (0. 00)24
mol ) i n nehbiaedind dBporhfediunder redurse grevsmss glelding d. 86 \echf agfenatdiade over ni ght  at
50C vvithgzglc 10% (1 g) as a catalyst in the presence of thiophene solution
t

(1 m). er uptake of Hz (3 equiv.), the catalyst was filtered off, to

gi ve Fi | t@)&repagation ofberizamides Nof3-iloasetylody heayll@y |- dell@0®=atyvhanyy-7tn THE (75 m)

5in a cl /8RS ac 210 with Pd/C 10% (1 g) as
2 | Cat al y e e U A ALK B BleaBte B 1 R Cer uptake of 12

(3 edfi vAmixtye of higrmediate 83(0.004R u@ﬁ)wd@ftmnqd@t@il%@mwmlbm@-l ). Filtrate

(1) and Fiophhcd (80 fol)l wasibRd F&ONRduR GR(RACtheY BRQEABIL MBdpTatk @dyiced pressure,
yi el di ng . Preparation of benzami de,

il 8& of i nterHedl atef 134.  e). 0

N[ 3 [ [ offeER oyl BRFrang Aresy]elding 45 et ntgmishipie 135

net hoxy-:4f) Pedpasdioh bhyddzamiroy-FheryNH 34 hyds:ehek VNS T-AEME-By@odBI) 10 A _

m xture of thn_t elrlmedl at.e &51{“5 0 8}948 nplt%ra%gd I rmedi ate 134 (0.0048 nol) in

2- pr opanBfheegHitnagelnyDaminalphenyil- (fn 13 1 ¥9C, then the resul ting

preci pi t:atseluti@as of intedredmatk HF5 (0.0043 hed) aad gochsdiwe, caghoahtd i(OO3B rhbl)dn of

i nt er medi £ tiQn of .benzam 0 e

471 uor o Rt & PO Ol e AT T 207G e a miture of -

met hoxy- potgssivmzaborayd (latng)o lwrter(y nl) wis added amtithe reacti@®nigpre vassol ut i on of

i nter medi @t & hb 9 ) I 8 nol) in water

(4 M) and _rreft%ﬁgno%s?%_ S%hmggpést{ap%gg%bgérpr%ﬂ{?ggﬁﬁtgﬁlré ,ﬁ)lghen a m xture of
obtained residue was dissolved in acetic acid (100 %}). After stirring for 30 min., the :
solvent was evaporated and the crude residue was stirred in DCM. The formed
precipitate was filtered off, washed and then stirred in water. The obtained precipitate

20  was filtered off, washed and dned (vacuum) at 60°C, yielding 0.650 g (66 %) of

intermediate 136. :

Example A30
a) Preparation of alanine, N-[(4-chloro-2-nitrophenyl)acetyl]-2-methyl-, ethyl ester
(intermediate 137)

A mixture of 4-chloro-2-nitro- benzeneacetic acid (0.00456 mol), 1-hydroxy-1H-

25  benzotriazole (0.00456 mol), 1,1’-carbonylbis-1H-imidazole (0.00456 mol) and
DIPEA (0.00456 mol) in DCM (20 ml) was stirred at RT for 15 min., then 2-methyl-
alanine, ethyl ester (0.00456 mol) was added and the reaction mixture was stirred over
the weekend at RT. The mixture was washed 2 times with a saturated potassium
carbonate solution, 2 times with 1N HCI and once with water. The organic layer was

30  separated, dried (MgSOy), filtered off and the solvent was evaporated, yielding
intermedsate 137.



|

15 potassi um carbonate (0.26 g) in water (2 m) was added and the reaction

m xture was stirred for 4 hours. The sol vent was evaporated under reduced
pressure and the obtained residue was dissolved in acetic acid (100 %.
After stiWMaW§/10576530 nmin., the solvent was evapor at ed PARERHI/PII{e resi due
was stirred in DCM The fornmed precipitate was filtered off, washed and then
stirred in water. The obtained precipitate 20 was filtered off, washed and
dried (vacuun) at 60C, yielding O. 658 g (66 %9 of internediate 136. Exanple
A30 a) Preparation of alanine, N (‘A-‘l:‘hl or o- 2- ni trophenyl ) acetyl ] -2-nmet hyl -,

ethyl es b?&egﬁﬂaﬂb&bﬂﬁﬂﬁiﬁé qq-t@@miﬁom—eﬁlwogh@fy_l)écs@fln-erﬂetﬂyln,iettﬂ)qest@@nzeneac etic
acid (0.&%45 nol ), 1- hydroxy-l H 25 benzotriazol e (0.00456 'nol),
1, 1' - car §8HyMetiate| 138) nj dazol e (0.00456 mol) and DI PEA (0.00456 nol) in DCM

(20 n) ARSxsitd sffifknatdiiE 1891(0.084586 Mol it &R0 (256N land TEE([DRPea) €t hyl ester
(0.00456 | ), was a&ggﬁﬁand tgﬁ r ?a@é on m xt Lfr e.was stirredq over the
weekend Y4iS RProgpRye HRBYVGRIn @ B) 35 3ratalyt inthg peesensefed pot assi um
car bonattriophédétsoRition 20.8imIB A fedrtuptak®d o, (RBghi v aRe witdlist wads dilterelsf Or gani c
| ayer was 30 ﬁs@par ated, drj ﬁg}ﬂé S%é% fi.lter egj,a ff .and the sol vent was
evapor at8d e fLatR Was eviaperate 8% & NHITERS 65 PCTI EP20041005621
-104 b) ©Byeppaatiowof Ahniad, (e[ 6-Xhck(20:8/7nae oo QuRiabSW hages -] - 2- met hyl -,
et hyl ester cgézi nt fr maﬂid,zat e 1?8%&1% m xt ur e of, t‘? ﬁ;madi ate 137 (0.00456 nol)
in et hanShoperbenyljacetyl-2-mgphyf-» gthy] gster (intermedia 8';’ ted at 50C with Pt/C 5%
(0. 550) Aamituesdfdhissihedifite t1BB (ROGXEMOD a6l intérRicdfese(00D20mhelnin( 0. 3 M ). After
upt ake of H2. (. ui V. tge C st was, filtered off . and the filtrate was
evapor at%ﬁ@“ﬁ‘él@g i) B%%%ca %?%ﬂ‘#é?%‘&?%ﬁff&f éggl.‘rs‘c heﬁ%"ﬁa{]‘é{f‘% on of al ani ne,
N-[ [ 2- [ [evaperatet who the)rest dueew iopurifeddnyi fleal oblunyl chramatogrhph(eluent:
chl orop Vi - I : i nt fate, 1 A m xture of
i nternmedi a e&%ﬁﬁ(@@égﬁﬁf@?{# %lﬁg}q@réf %&%élgﬁ%{vg&éilg%g%%hﬁg@}mﬁn
acet oni twasleyapctted; yipldingd.6gpobintermedd® 4% stirred for 2 hours. The sol vent
was eva ; iU Sy U BiLed Do l.ash col um chr omat ogr aphy
(el uent: H?%@S&ilgﬁf‘%%é@/ léﬁ%%g(ﬁ }bEEO%gr%%lﬁ@ng?actj ons were collected
and t he guinezolinyl)amimogpheppilacetyd]-2-yhethylt. sthyDesd (ipterfrediatecidpdi at e 139. d)
Pr epgr aty e & iffetAediatt 186 ﬂ 2O hayy- 4-
qui nazo'llélL ﬁgf@%m&lﬂgfgﬂ%ﬁ?fﬁlgbgqg 30I;lgpretlgy%b et%m @{T@p ?lﬁnt ermedi at e 140)
10 A nismeihanob(10 mevasestingd éorikdious HRBandhyn thecplyerywasEvemapted10 m ) and
met hano!{ungé&-eﬂﬁaed‘ﬁéss%! yieRethed ®600L8 oPRidrmedfateloand then the sol vent was
eV aPOT &t &) Preparation of alanine, N-[[4-chloro-2-[6-[2-[[(1,1-
dimethylethoxy)carbonyl]amino]ethoxy]-7-methoxy-4-
quinazolinyl]amino]phenyljacetyl]-2-methyl-, ethyl ester (intermediate 141)
A mixture of intermediate 140 (0.0013 mol) and cesium carbonate (0.0063 mol) in
DMA (20 mi) was stirred for 45 min. at RT, then (2-bromoethyl)- carbamic acid 1,1-
15  dimethylethyl ester (0.0014 mol) was added and the mixture was stirred for 4 hours.
Extra (2-bromoethyl)- carbamic acid 1,1-dimethylethyl ester (0.0014 mol) was added
and the reaction mixture was stirred overnight at RT. The resulting precipitate was
filtered off and the filtrate was evaporated, yielding intermediate 141 (quantitative
yield, used as such in the next reaction step).
f) Preparation of alanine, N-[[2-[[6-(2-aminoethoxy)-7-methoxy-4-
quinazolinyl]amino]-4-chlorophenyl]acetyl]-2-methyl-, ethyl ester (intermediate
142)
20 A solution of intermediate 141 {0.0013 mol) in TFA (15 ml) and DCM (15 ml) was
stirred for 1 hour at RT and then the solvent was evaporated, yielding 0.670 g of
intermediate 142,
o) Preparation of alanine, N-[[2-[[6-(2-aminoethoxy)-7-methoxy-4-
quinazolinyl]amino]-4-chlorophenyl]acetyl]-2-methyl- (intermediate 143)



under. reduced pressure, yielding 0.600 g of internediate 140. e) Preparation
of alanine, N-[[4-chloro-2-[[6-[2-[[ (1, 1- dinethylethoxy)carbonyl]
am no] et ho - 7- hoxy-4 qui nazol i nyl]am no] phenyl] ac - Q- yl -, '
et hyl este?‘yd%oﬁflg& di ate 141) A mixture of intermedi at e&é%}%ﬂﬁy%&g nol ) and
cesium carbonate (0.0063 nol) in DVA (20 m) was stirred for 45 mn. at RT,
then (2-bronpethyl)- carbamc acid 1,1- 15 dinethylethyl ester (0.0014 nol)
was added and the m xture was sti rr@fb5for 4 hours. Extra (2-bronoethyl)-
carbam c acid 1, 1-di nethyl ethyl ester (0.0014 nol) was added and the
react i on Aimdxureeofinteretdiate 342 O13imdl) amd LiDH . Hi2 (0.@330Imélhin ghawl pi t at e was
filtered i J I NG . kate 141

guant i ta(?-{)&/nel?grgc} %thr Jlu@ﬁggleas@%%%ﬁysﬁ%ﬁg&ﬁg%&lraglggpi’ glﬁh g{“g‘{)@) Preparation
of al ani nH;OXPL 29 mal) (vas addedaad hexrg petivnmeit tuox wasistirred for 3 hours.

('t o nedh A EOAALGFDOTRRIPON ARRTWA e se B pe P HBREE ) || 1ea (15
m) afd DOy 264000, Fimaly, the solvent was evaporated unaler Riuced prashign, Yieldingol vent was

evapor at j [ - 1ql ntermedi ate 142, g) Preparation of al anine,
N[[2-[] gﬂ%ag}ﬂg@ngtgggg ﬁ@‘i@'}z{ gﬁgfilﬂgiiy- 4-

qui nazol i nyl ] am no] - 4- chl orophenyl Jacetyl]-2-nmethyl - (internediate 143) WO
2004/ 105465, P4J WBP2004/ 005621 -105 A mixture of internediate 142 (0.0013
nol ) and TT OH. 0O (0.0039 nmol) in ethanol (20 m) and water (1 m) was

heat ed an@) Brepiaten eihetaralaping, Nl (24guinotdherorerhanymedp - mpethyl@si91192 nol ) was
added and(hpeme&actiq@n m xture was stirred for 3 hours. Again LiOH.H20
(0.00477 pol) was, added and the resulting. m xture was stirred for 5 1 hour at

40C. Fi naft el fblapares medy! eserpbydipaionifed 020 mplledhloresddiire, yi el di ng
ibnt er1m|9dit_@h@a1aﬁ@[dé g@iarq inbBlahd Eot?ﬁ.sﬁhﬁﬂuoiﬁ&@{ﬂﬂ}l@lnﬁﬁﬁinﬁctﬁi@mﬁlgn of
et a- al ani ne, - am nQ-4- ch] or ophe -, ester .
(i nter medy %ﬁﬂ'@’di@atﬁg?ﬁ ib? G&%r ‘{‘h"[“g- ﬂth%'i‘jhg? gﬂé’r"]ﬁwn 'ggbe%,a YOS ori de
(0.020 nuhg predertBlodtiRophetié §ol@tionl@ rie B%ah defiypimnol) OARAQupiake)of #d4 pot assi um
fluori de"'ﬁgﬂo' g)qlz rmglar)t. in.net ha}notl It—i‘f(f%‘go rfﬂ} Wa hﬁldrfﬁt%enat ed at 50C for 24
hours wi tTYE a'(elre tiog mixtnge Wgs Hlfg ageLélcéﬁEeaﬁ% ST {UE NaS ence of
t hi ophenewsshbd tvith QNI anti thedddvent Rapewpancdd) Thd\bbtdnediptidkewas H2 (4 2.
equi v..),, the reaction mixtyre was filtered over dicalite, then the filter
Fast ditb SR s Ench AR B st B AR st Bt R GhE “Tre "ot & ne
resi due via@nmédim ld#§sol ved in nmethanol and was used as such in the next
reaction gj Pfé'paﬁﬁ'tigﬁ o H¥a-alanine, N-[(2-amino-4-chlorophenyl)methyl]-N-{(1,1-
dimethylethoxy)carbonyl]-, methyl ester (intermediate 145)
Tert-butyl dicarbonate (0.060 mol} was added to intermediate 144 (0.020 moi) and the

reaction mixture was stirred for 1 hour, then NH3/CH;OH was added and the mixture

was stirred for 1 hour. The solvent was evaporated and the dry residue was filtered
20  oversilica gel with DCM as eluent. The filter residue was purified by RP high-
performance liquid chromatography, then the product fractions were collected and the
solvent was evaporated, yielding 1.206 g (36 %) of intermediate 145.
¢) Preparation of beta-alanine, N-[[2-[[6-(acetyloxy)-7-methoxy-4-
quinazolinyljamino]-4-chlorophenyl)methyl}-N-[(1,1-dimethylethoxy)carbonyl]-,
methyl ester (intermediate 146)
A solution of intermediate 145 (0.0035 mol) in acetonitrile (40 ml) was heated to
80°C, then intermediate 85 (0.0035 mol) was added and the reaction mixture was
25 stirred for 4 hours at 80°C. Finally, the solvent was evaporated to dryness, yielding
intermediate 146 (used as such in the next reaction step).
d) Preparation of beta-alanine, N-{[4-chloro-2-[(6-hydroxy-7-methox y-4-
quinazolinyl)aminojphenyljmethyl}-N-[(1,1-dimethylethoxy)carbonyl]-, methyl ester
(intermediate 147)
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internedi ate 144. b) Preparation of beta-al anine,

N-[ (2- am no- 4-chl orophenyl )nethyl ]-N-[ (1, 1- di ne. t hyl et hoxy) car bonyl ] -,

met hyl ester (intermediate 145) Tert-butyl dicarbonate (0.060 nol) was added
t o i nter n¥P 2804105265 (0. 020 noi ) and the reaction m xt urRCRER20GHG05628d for 1
hour, then NH3/CH3COH was added and the m xture was stirred for 1 hour. The
sol vent was evaporated and the dry residue was filtered 20 over silica gel
with DCM as eluent. The filter residue was purified by RP high- perfornmance
liquid chromatography, then the prod®et fractions were collected and the

S0l vent NEYCEKORAITRY 003y bt Hadide RS Sih o&n@@m@ww @R 145 ©)
Preparation. of 'ani ne,” N-[[ (acetyl oxy

qui nazol ™Ak in Eisthanpl (2 melh past the p@ﬁnon Imxture was Stirred for 30 min. at RT. The

vl 1 met hydolvelk hdev Gfa'f@ltalﬁ)i'tﬁ‘éMi{é«PﬁE#aﬁé‘WaL dissolVB] ithe@HictDIPEN er medi ate -

146) A sol utjon of |nterrred| ate 145 (0 nmol) 1n acetonitrile (40 m) was

heat ed tWas aded andythy rpsyiting psempitate was @bereésﬁ ang|driedadeldimg P 1288 4 he reaction
M Xt Yr e $486nd c2bp 8bilh bE Bbtafied By B@&lﬁg haptaOfe th&Filtpdtd, ?’lelfylhg 08gbygnt was '

evaporat ed t yness e i nternedi ate 146 sed as such in the next
reacti orl %tf‘leg P’F%%‘%ﬁedf‘f on of bet a-al ani ne,

gldl[ sznggPﬁthéﬁohydi 3);&)(1113 N—'Q| o2 IS [3 i 1ﬁyl et hoxy) car bonyl ] -, met hyl
est er hih mOél/ﬁaf%mﬂ ‘% PP&D%%@&CI*FS&V EP2004/ 005621 - 106 NH3/ CLBOU

(7N) (0. Qumasslinyl wasnolgtdad |inethel |30 QL i-aimaehyiethbey)oatbailE, héby( &tf035 nol) in
nmet hanol \%&Ee m%%n%gihe reaction mxture was stirred for 30 mn. at RT. The
sol vent 1R r d and the obtai ned resi due was di ssol ved i n net hanol .

Dl PE weassiaddedbaratt QOHO77Emol)twasadpedwi pidwetion orﬁasteﬁhddlz&e éd7 @f.6014Ad dri ed,
yieldin 0 heptane to the
filtrat %&3)/ ﬁga‘;]d@o(? g%f%ﬂhﬁﬁ%ﬁaﬂc V%s;ss &;ed?&t a‘?’ i 47 e)

Pr epar athromom‘opbbt earbdnginiapid, 1, INdinfeth i ethgl etz (0. peliiﬁnp[)(wh,s Bdded and

di hyl

i 1% 8 RO BER0RA b SHIRIPRORPHAT. TSI Gk quapormed apd b )
ester (Ieyides weddxaacévmsp@\ésﬂuwdanmwas glowiy fmmdamd)thp filigsreg (ed to a

sol uti on, Qfiy bW J*@%(é‘ﬁ/l?{%ﬂlf#ﬂte%@éﬁte fﬁ‘%l().lsédnas% A hel? (@ctiofnd the

m xture was stirre bronopropyl )- carbamc acid
1, 1- di rreétay1 et hyl ester (0.00155 nol) was added and to the reaction m xture

was stir BéﬁﬁﬁéhQMetaaﬁlaﬂﬁe Nie- @J(Bllﬁﬂﬁnd@@ép RYRPGhahed-and the residue was
di ssolved in Thi

o {vas AU IBENIO QU IREr LG Brdoahiant Bt ag Bich i n the next
react i on(intermediate 149)
Water (4 ml) was added to a solution of intermediate 148 (0.00155 mol) in dioxane
15 (10 ml), then hydrochloric acid (4 ml, 36-38%) was added and the mixture was
stirred until the generation of gas stopped. Extra hydrochloric acid (2 ml, 36-38%)
was added and the reaction mixture was stirred in a closed vessel for 8 hours. Finaily,
the solvent was evaporated, yielding intermediate 149 (used as such in the next
reaction step).
20
Example A32
a) Preparation of (R)proline, 1-[(4-chloro-2-nitrophenyl)methyl]-, 1,1-dimethylethyl
ester (intermediate 150)
Tetrakis (2-propanolato) titanium (0.010 mol) was added to a solution of D-Proline,
1,1-dimethylethyl ester, hydrochloride (0.010 mol) and 4-chloro-2-nitro-
benzaldehyde (0.010 mol) in DCM (30 ml), then the mixture was stirred for 1 hour at
25  RT and NaBH(OACc); (0.011 mol) was added. The reaction mixture was stirred for 2
hours at RT and then water was added. The mixture was filtered over a P2 glass filter
and washed with DCM, then the organic layer was separated and the aqueous layer
was extracted 2 times with DCM. The organic layers were combined, dried, filtered



,Step). f) Preparation of beta-al anine,
N-[[2-[]6-(3-am nopropoxy) - 7- met hoxy- 4-
qui nazol i 4- chlorophenyl]nethyl] hydr och; ori i 1:1)
(inter nedpeguﬁqg4@§6 r (4 mM) was added to a sol uti onc% |1%tﬂ€'fr?dr?§6| ate 148
(0.00155 nol) in di oxane 15 " (10 m), then hydrochloric acid (4 nil, 36-38%
was added and the m xture was stirred until the generation of gas stopped.
Extra hydrochloric acid (2 mM, 36-38f@;. was added and the reaction mxture

was stirred in a cI osed vessel for 8 hours. Finally t he sol vent was
evapor at ¢t and the splient s eYaRomted, aelding mieragdiate @Qd@ﬂﬂrﬁ‘s suh indbe  reaction
step) Zmeﬁx@gmcg shp3. a) Prepar ation of (Ryproli ne

4- chl 2-nitro , 1,1-dineth eth ester (internediate
150) Tetrgiﬁ’?l’ﬁrﬁu?ﬂ%tg&ﬁﬂ%lt”&) ‘{é(aé‘ﬁp qhdprophgn s lddded to a solution of
D- Prol i ne diméthyllettliy {)@t&ﬂxinéﬁ%y%la@sﬂﬁy hydr ochl OrDICI(iI/Ie(gg 010 nol %} andh
4-chl oro-2-nitro-_benzal de then the m xture
was sti rr‘éﬁmﬁ‘tHFe IWGHPCJA‘FC iéo &I‘S]a’ﬁeﬁ %ﬁ?@l& TbaB@LIPMS;’ Yh¥wagdded. The
r eatct I on Hydidgefited\asth PRAOBBAL f4 g s a?catdl'?tllritsth@bre@hc@'ﬂ)ﬁt& n&@dl@ﬂi St ﬁdde?-h The
m xture s filter en the
or ganic Y’Vﬁié \Rﬁ'&@gp‘aﬁ‘/%{t% f:lgjﬁ CEEG %a;aivéwas&,&geg% A8 2 times with
BgTV} Egggofﬂarggmgg fb@oemgd \n?eee@mmbmhdaqﬂnﬁédl be®P HigH- p@fc&dlamdlzc@ﬁlmllgS?GS
the sol vent at e I In
i nt er medi "’?% }D%é'lf é@ %rl?@'ﬁcq Tchqp Wcﬁ%%?ue\ié\%aéf‘%{gﬁoﬁaé]ﬂﬁs l% ?Pr epgr ation of
(R) prol iws evapqr@tEd afherabtednarhdoncantdatenyds) fitetrduydnjd-thenithd filtel matihwWes: hyl ester
t h | (100
M) ar “%‘*i L bt T i il (Bh S UREE EOB R348 ?’m%%ddt@c% alyst in the
pr eselﬁce ‘Be fi tﬂrwnm@lwmpﬁh’?ém the aqﬂBOUSl%/i:vaISIdREr)acte f«vutérD(EMt ake of H2 (3
equi v.), i ﬁﬁ@iaﬁ%‘wm&eﬁ %ﬁéaﬁi ﬁq‘ﬂ%é;d n(ﬁ/'%ggét%@lufrﬁ %ﬁg@rﬁ%og?logvaporat ed. The

resi due was r| Tl b%/ per Iqui graphy, then the
product TH-@480iHintermediateddlli ect ed and the organic sol vent was evaporated. The

obt ai ned, QPPﬁﬁﬁ}Taﬁ@d@fOP@Erohhé t1e[r[21ﬂ[eaqasiet916w)1%thfokljmer residue was washed
with water and dried in an ov ive 34 %9 of internediate 151.

10 The £ Avidpzelpyliamuréd- %qrﬂptﬁemli@ﬁ yhind- 1a‘éfi}@81}/gﬂthiéh‘?éﬁ€f (asrasdiatact ed wit h

DCM  The 192)gan| c layer was then dried and filtered over potassium carbonate,
to give Inier 48«9 atg &5 % 86?%10'1)%&% a]dgéLd to a solution of intennediaie 151 (0.001 mol)
in 2~-propanol (g.s.) and then the reaction mixture was stirred for 2 hours and the

15 solvent was evaporated. Extra Intermediate 85 (0.0185 g) was added to the previous
prepared reaction mixture, then the mixture was stirred for one more hour and the
solvent was evaporated, yielding intermediate 152.

d) Preparation of (R)proline, 1-[[4-chloro-2-[(6-hydroxy-7-methoxy-4-

quinazolinyl)aminoJphenyljmethyl]-, 1,1-dimethylethyl ester (intermediate 153)
NH3/CH30H (10 ml) was added to intermediate 152 (0.001 mol) and the reaction
mixture was shaken for 1 hour and then the solvent was evaporated, yielding

20  intermediate 153 (used as such in the next reaction step).

¢) Preparation of (R)proline, 1-[[4-chloro-2-[[6-(3-cyanopropoxy)-7-methoxy-4-
quinazolinyl]amino]phenyllmethyl}-, 1,1-dimethylethyl ester (intermediate 154)
A mixture of intermediate 153 (0.0005 mol), 4-bromo-butanenitrile (0.04 ml) and
cesium carbonate (0.815 g) was stirred overnight at RT and then the reaction mixture
was stirred for 30 min. at 50°C. Extra 4-bromo-butanenitrile (0.009 ml) was added
and the mixture was stirred for 4 hours at RT and for another 15 min. at 50°C. The
25  solvent was evaporated and the residue was dissolved in DCM. This solution was

filtered over dicalite and the filtrate was evaporated, yielding intermediate 154.



|
c) Preparation of (R)proline, 1-[[2-[[6=(acetyl oxy)-7-methoxy-4-
qui nazol i nyl]am no] -4-clil orophenyi]nethyl]-, 1, 1-dinethylethyl ester
(internmediate 152) Internediate 85 (0.001 nol) was added to a sol ution of
i nt er medi Wi02008105¢63. 001 nol ) in 2-propanol (g.s.) and POEHEPRME/0HHALt i on
m xture was stirred for 2 hours and the 15 solvent was evaporated. Extra
Internmediate 85 (0.0185 g) was added to the previous prepared reaction
m xture, then the mxture was stared for one nore hour and the solvent was
evaporated, yielding intermedi ate t¥8- d) Preparation of (R)proline,

1-[[4-ch nol phenyl ] met hyl ] -
1, 1 -di m[ﬁ@%‘%&hgomg%gyﬂﬂ[ eF[gga%ﬁgﬂ %OMW%&HM* g—? 10 M) was added to

i nt er medARpazolinyl jagingd-{- WY?P@HHHW@YHB:}& ii’é‘??th)ﬂ?tkl/]tﬁs@r Wﬁ?r@ﬁ‘%lﬂ@n for 1 hour

and thenjsfe sol vent was evapor ated, yielding 20 internediate 153 (used as
such in the next_reactjon step). e) Preparajion of (R)proline,

114" o B gfipeuaedgansh tﬁ@@@yoﬁm&ﬁa@iﬂmf’ o i

qui nazolu ﬂwgkm@@dmhewtﬂﬁﬁé thel s écal tah?éiaﬁshiﬂth@%?e%én&'dl'term?d' ate -
154) 005, np br ono- but g ?nltrlle (0.04

xiure of dlate 1
m ) and tp@&%@fﬁﬁpwpagﬁiﬁlgﬂéw@mt §0 é?%?q“l“f)a&‘%eo%éﬁf)ﬁtd‘f% fieregPtand then the
react i onndithd filtte W@Savapmrmre@dylélarng?;ﬂtemaématausﬁoC Extra 4-brono-butanenitrile

0.009 m dd t d.f 4 h t RT and f
T L S R A
di ssol veqummzdﬁ(ﬁMd ]mﬁ%h?tl&!h!l@:bpl@ﬂylgﬂﬁtthyf]t I'lEAQ&lD(Aﬁrend%(ﬁabilﬁg) C?‘mljzl t884; :)i)tS g gtl e
was geva te | [ r ia
M06%T) Pordlhied bfrirdifteyss Gerte t TS B AR R R M hoxy - -
((q_w tnazoIfomX/-IS]lmmsmh]enﬂhmﬂmowk@cmpbmmﬂ]thq oblalmedjresﬂuhy»iaeﬂhg/d est gr_B O NG

i nter r I n
(40 m ;T%&/glgﬁ@ﬁf/%f?rgé‘é@am egﬂfﬁ? ﬁ'&eﬁ%ﬁ&g{ elng%Eér%{eﬁla% Eﬁ?ﬁ'?%rg%ghcga as a
catal yst in the presence of thiophene solution (0.1 m). After upt ake of

H2. (2 eqy eA fe catalyst was filtered off and the filtrate was

evapor a ing internedi ate 155. g) Preparation of (R) pr ol i ne,
1-[[2- [[ellimp%rmlmwlﬁsmwnez rtet-pljip-#fluoro-2-nitrophenyl)methyl]-,

qui nazol, Wétﬂﬂ@m?pgsté(ﬁtgrﬁwgﬁewb] methyl]- TFA (1:1) (internediate 156) 5A

| ut t 155 d FA/DCIVI/TIS (9 8/2 5m
201 UL plption o BBy dimihsieiat Shen G010 M AU ob. g S

resi due ny@s béhiAdehyay €. mchhbl) D&M Qe »yasedodleﬂgo DPC endReiakiE €2-156, isol ated
(ils[ ?4t (rzlr?];'l uorgtqglciet i, cagb ﬂms bﬁ‘é‘?ﬁ%ﬁa%}el neAﬁe . tuPr efsasrtl?rteld?cr)]r ]otf,m&S) proline,
at RT and NaBH(OAc)s (0.011 mol) was added. The rPactlcm mixture was stirred for
3'hours at RT and extra tetrakis (2-propanolato) titanium (0.001 mol) and
15 NaBH(OAc); (0.001 mol) were added. The resulting mixture was stirred for 6 hours
at RT. Water was added and the mixture was filtered. The organic layer was
separated, dried, filtered off and the solvent was evaporated, yielding intermediate
157 (used as such in the next reaction step).
b) Preparation of (S) proline, 1-[(2-amino-4-chloro-5-fluorophenyl)methyl]-, 1,1-
dimethylethyl ester (intermediate 158)
A mixture of intermediate 157 (0.009 mol) in EtOAc (150 ml) was hydrogenated with
20 Pt/C 5% (1 g) as a catalyst in the presence of thiophene solution (1 ml: 4% in DIPE).
After uptake of H; (3 equiv.), the catalyst was filtered off and the filtrate was
evaporated. The residue was purified by RP high-performance liquid chromatography,
then the product fractions were collected and the organic solvent was evaporated. The
obtained precipitate was filtered off, washed with water and dried to give 1.1286 g (34
25 %) of interiediate 158.
c) Preparation of (S)proline, 1-[[2-[[6-(acetyloxy)-7-methoxy-4-
quinazolinylJamino]-4-chloro-5-fluorophenyl]methyl]-, 1,1-dimethylethyl ester
(intermediate 159)
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: ', dinethylethyl ester (internediate 157) 10: A solution of L-Proline,
1, 1-dinethyl ethyl ester (0.010 nol) and 4-chloro-5-fluoro-2- nitro-

benzal dehy&gzg)lg)?l%{%snol) in DCM (30 m) was cooled to 0%@2&@%@&@5 (2-

pr opanol at 0) anium (0.010 nol) was added. then the m irred for
1 hour at RT and NaBH(QAc)3 (0.011 nol) was added. The reaction m xture was
stirred for 3-hours at RT and extra tetrakis (2-propanolato) titanium (0.001
‘mol ) and 15 NaBH(OAc)3 (0.001 nmoi) vgse added. The resulting mxture was

stirred for 6 hours at RT. Water was added and the m xture was filtered. The
organi ¢ igEredipissS Od)9dmalbwas atided o a polbtien ofdnirmedigiel 196 0.0W meldt was
evapor at ﬁ-ﬂz-pi/dgﬁh(q'(&.g.) hﬁq ﬁﬁﬂ'r&{cﬁon IRt 560 $C hduds AdiEhgEXt Teaction
step). b) Preparatron o S) proline,

1- [ ( 2- anPlyent-was ewngrated; yishtinginepeliate 199 (used as such initheenepyreaetion  est er
(internmegigfe 158) A mixture of intermediate 157 (0.009 nol) in EtOAc (150
o) was ggdrogenated wth 20 Pt/C5% (1 g) as a catalyst in the presence of

t hi ophened)ddeRaration of {S)pyoling.od-{[A-chqpesS-Tluop2d{o-hisiraxe7 H1ethexyeB equiv.), the
cat a:c )/SéI ﬁazi)iihﬂil%ﬁﬁb]@l?ényﬂﬂﬂtﬁyl]ﬁ_ If,iJ_délxﬁ@eEﬂeth@Ities%Yﬁﬁ%hﬂ&(ﬂtﬁ’tﬁ ﬂibfhf esi dge \tNaS
purifie - per f or ce.liquid chro gr en the produc
fracti on: @%Mﬁ@@sa tﬂ@tef&@f&mtélé%mﬁtmﬁg@y%%wwrbd. The

obt ai nednfixtaed wad shhileenias] hodrtagd bnahé solvés hed evipbhtsiaieldignd dried to give
1.1286 i nter msdli1 ate 158, Cgt Preparation of (S)proline,

. (34 25 99 of
1-[[2-] ?8&%&{% @wﬁeﬁ.aﬁﬁ?%;w-%nmﬁmaﬁg% FRly1 ] ani nol
-4-chl or Oe)%?pfm;oggiﬁgﬁy&io]iﬁgggﬁh%cg];é%-ﬂ{{@(%(1|]th ethyl est eg . (Bn'(t) grl med: ;3.'[ e
159) WD 2004 - er nedi at e . no was
add)ed to %mbcgnyﬁe&m&){)c&grop AP |T%QOé(yi'g@%g(?’ﬁ'o{‘q%ﬁc’%n%alﬁlﬁﬁ}'gbanoI (g.s.) and
t hen t he flwaoplieopllmethylly, &, Ivdimettylath desteo(in@rhaliats 1GNd t he sol vent was

g;’gg;’_f atd ?Ldla.})éeﬁ%)rg 'rog! | %%degi%:%?@gﬁog(@g ]er?c%),((ﬁ'-%?&n&ﬁoﬁ}fﬁ RafoBmldRid19XL reaction
1- [ [ 4- chHineshgethyl asten (217326 vl andsggsium parbbrntsy (0845 g) was stired _
225752 AAIA! AN BNk BRI SR e
react i onf(?fTPWéORMi)s cyhaRisricidg L. 11dimsthylehd estre®.41Ae) 365 \9é,‘?ﬁd afdéheevapor at ed,
1121 OO sty RS A A I C oA kMRS ©
di mot hy| é%ﬁ&%@?péﬁé%dg%mhq %%’ﬁiﬂ%%% eiaﬁs!yq‘ii?-?@hqzﬁwai’&eﬁ Was Blts8g PYerani noj - 5-
f1 uor opheitylifersat e flltrate Ivad o iptedted, lveditivil igSineidiad raler nedi ate 161) A mixture
of interngd aLe 80 (D008 1216 (anOIBBOPH ey pam ¢ acid, 1,1-

quinazolinyllamino]-4-chloro-5-fluorophenyl]methyl]-

.TFA salt (intermediate 162)

15 A solution of intermediate 161 (residue) in TEA/DCM/TIS (90/8/2) (25 ml) was
stirred overnight, then the solvent was evaporated and the obtained residue was dried
overnight in an oven at 80°C, yielding intermediate 162, isolated as trifluoroacetic

acid sait.

20  Example A34
a} Preparation of 5-hexenamide, N-[(2-amino-4-chlorophenyl)methyl]- (intermediate

163)
A mixture of 5-hexenoic acid (0.0075 mol) and PL-DCC resin (0.015 mol; Polyfner
Laboratories: 3417) in DCM (100 ml) was stirred for 15 min. at RT, then 2-amino-4-
chloro- benzenemethanamine (0.01125 mol) was added and the resulting mixture was
stirred for 3 hours. After addition of methylisocyanate polystyrene (0.01125 mol;
25  Novabiochem: 01-64-0169), the reaction mixture was stirred for 4 hours, filtered and
then the solvent was evaporated, yielding 1.43 g (76 %) of intermediate 163.
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di et hyl et hyl ester (0.12326 m) and cesium carbonate (0.815 g) was stirred
10 overnight at RT and then the reaction m xture was stirred for 30 mn. at
50C. Extra (3-bronmopropyl)- carbarnic acid, 1, 1-dinethylethyl ester (0.013
g) was adok¥a204d05%& . . mi xture was stiured for 4 hours BET/BM0@562r anot her
15 min. at 50C. The solvent was evaporated and the residue was dissolved in
DCM This solution was filtered over dicalite and the filtrate was
evaporated, yielding internmediate 161. f) Preparation of (S)proline,
1-[[2-[[6-(3-anvnopropoxy) - 7- met hoxyuﬁ‘- qui nazo

I I t diate 162
15 A sol b | oter nRat e Aet o ter du TR L (561 872) (55 )

was st i rfuarpzglayliarynelphenybimettyal- §'(5‘F%ﬁ@a‘iﬁé§ évaporat ed and the obt ai ned

resi due waslwionest inteMeEdt63 coroo.em nﬂﬂ%dqﬁteﬁﬁ&nawss }\@loosn molen nedi ate 162,
salt. 20 Exa 34 a P{)]gﬁaratl on of

i sol ated as tr|f roacet i

5- hexenaPioganolg ‘%’Pg)‘é’fiﬁ ﬂ’é‘eﬁf‘?ﬂﬁcmbﬁeﬁ%@ﬁﬁ%fwn? & Dixtpgedy e/N163) A

E”l;t urte ;5 mﬂﬁ)el oaﬂD?:gJ/lai fdded ahd melrkacﬁtaﬂnﬂkgﬁ?@ammda 662 ﬁ%ﬁggol : hF’ol ymer -
abor at or.i wasslre or a en

2- ani no- %ﬁrﬁlﬂéﬁvt V@HW@W&M efleyipldingaly goﬁﬂﬂﬁfﬂ%ﬁ@%ﬂ%“ed and the

resEI ltl n@)mle@amtﬁmvﬁ$ hegEnaiti gl N-{;[n-lcmdmatm m%ftli'\%dy %mdpethm l(gcf])-l) gﬁ 0169). th
matyls yana re vabi ochem t he
react i on Lgylfgg@%gipﬁ@qy@l@ei@}]oim&w@ fefll%g? ered and then the sol vent was
evapar at Adxuxyureloﬂlmgnﬂedfh& 1;54((0 60% mml) andcesinmdiagionatd R00M0OMANA4/ 105765

N L[4 P RPOtE D evas shiedor TS SRR Blep S iner LASHRRRN SG2hmeh S8yt 1 et hyt 1 -

(i nt er meatidetl@nd @) reAction nikiugewed stlrretdmvannglmaeRTGWa(@ a0 BCMwtere and
I nter m:"dé(gfetﬁ aRad tl§eﬁla9&§ a/efg%legarht@d Zl‘htﬁ &g.ﬁ'ﬁ%&%rl\]&ésowggh)ed With a {d ‘%"20891 of Or 5 hours

at 60C an m xture was co net hano m) was added
and the @Cé‘éé@hlbﬂﬂ andcwith bring ghestit waedigdMgBShoufilicredandrtie s@vemiwag, t he sol vent

was ﬁ)VapélJagB%@ed Th@lrél-'iding ((1654 ?) \%s t'hQﬁ gﬁﬁ%@@%%ﬁ %mﬁﬁ&%ﬁfqﬁid on of

5- hexenam | oro- y oxy) - 4-

qui nazoI‘Flﬁﬂ)mPW ]Vp'ﬁ}é.frﬂfpﬂl%ﬁﬁ%(]ﬂs “(eif‘h?(élcﬁﬁ‘é |aa@816199 NEWRAS i xt ure of

i nt er redéalpBral&tt (e@dlg 8870 bk i A% 1R car bonat e (0 0090 nol) in DWW (20
m) was stirred 1y m n t hen 5-brono- 1-pentene (0.0021 nol) was added

and the reaction mxture was stirred overnight at RT. Water and DCM were
added angxgtﬂggelpa_ysers were separated. The organic |ayer was washed with a 10 %

'flhte“sgl ' d SOlt%%lo??b)%gr%m%cta%&?H-?[?M éhﬁlaern f—t was dried (MgSO™4), filtered and
- nitrophenyl)methyllaminolcarbonyl]-3-butenyl]-, 1,1-dimethylethyl ester

(intermediate 166)

15 1-fbis(dimethylamino)methylene]- 1H-benzotriazolium, hexaflvorophosphate(1-), 3-
oxide (0.0056 mol) was slowly added to a solution of 2-[[(1,1-
dimethylethoxy)carbonyljamino}- 4-pentenoic acid (0.0046 mol), 4-chloro-2-nitro-
benzenemethanamine (0.0056 mol), 1-hydroxy- 1H-benzotriazole (0.0056 mol) and
DIPEA (0.93 ml) in DMF (25 ml) and then the reaction mixture was stirred for 3

20  hours at RT. The mixture was diluted with EtOAc (200 ml) and then washed with a
10 % aq. citric acid solution {50 ml), with water (50 ml), with an aqueous NaHCO,
solution (50 ml) and with brine (50 ml). The organic layer was separated, dried

" (MgS0Oy), filtered off and the solvent was evaporated, yielding 2.00 g (100 %) of
intermediate 166.
b) Preparation of (S)carbamic acid, [1-[[[(2-amino-4-
chlorophenyl)methyl}amino]carbonyl]-3-butenyl]-, 1,1-dimethylethyl ester
(intermediate 167)

25 A mixture of intermediate 166 (0.003 mol) and tin(II) chloride dihydrate (0.015 mol)

in ethanol (50 ml) was stitred for 90 min. at 60°C, then the reaction mixture was

poured out into water and extracted 3 times with toluene. The organic layer was



|

10 evaporated. The residue (0.694 g) was then purified by RP hi gh-performance
liquid chronmatography. The product fractions were collected and the sol vent

was  evapogaly ?‘9‘ 1g§/ Jegl ding 0.270 g of internediate 165. Exannle A35.p)

Preparation o carbarnicacid, [1-[[[(4-chloro-2-

-ni trophenyl ) nmet hyl ] am no] car bonyl ]-3-butenyl]-, 1,1-dinethylethyl ester
(intermedi ate 166) 15 1-[bi s(di net hyl am no) net hyI ene] - 1H benzotriazolium
hexaf | uor ophosphate(1-), 3- oxide ({19056 nol) was slowy added to a sol ution
of 2-[[(1,1- dinethylethox zcarbon yl'Tam no]- 4-pentenoic acid (0.0046 nol),

4- chl or o-SoRasRtedglrie 6@@8@&% teramh aftiand tepobEBBW Aot VRporated f HacH IR,

1H benZOtﬁélgﬁghﬁeMﬁﬁ‘fm|) and DI PEA (0 93 n1) |n DVF (25 m) and then
the reaction mxture was stirred f 20 RT. The m xture was

di | uted wPkFreRaTEiQn f(fz(§b04¥i’f)rmsﬁ€!dtMdﬂ[%v&@ﬁéfdzﬂﬁ*wdéom?}m%fmy-%u tric acid

sol ution ﬁﬁaﬂﬁlﬁllﬂﬂlﬁlﬁ iR [melt biyIRB-bARMERYS, INAEeMSletiql uti on (50
ol) and vmqth @’H y) ]b%ﬂh@ i hg)ﬁ]oagﬂé%or#%b rzkiyygr vvas?gepar at ed, eétﬁqed (MgSH™M) ,
filtered BY§F adiais ent was evaporated, yielding 2.00 g (100 % of

i nt er medi At@utl@bof iblermE® R8N 81 (03@03%01 SAC GBS @.0025 n{oi)[lﬁa am no- 4-

chl or ophen m nol rbon - 3 di met hyl et ester

(i nt er med é{‘%gﬁg%{‘ég niga& g)ﬁ?gﬁ‘éhﬁ’@@m(“@ Vﬁé§°%ﬁ$)—}gnd tin(ll)

chl or sde M{nyndﬁahmo(l (Btnihﬁ wmlabldedlaﬂdﬂiehamion(xﬁlawﬁ Wad\@gresitfor 2 B6urkor 90 min. at
jon m xture was vvate d extracted 3

60C, then pou
Ch s w ohEdoFOERE he i R ik b M e i b o B st eps0041 005651
-111 sepad)al’replaramn e S} daybéir aciidi (1t ¢dhlwkd-2d Hnicthexg6lMent was evapor at ed

E;a[cgm orf oqézy? Mﬁé{@mﬁ r]rél}%ggﬁpeﬂl@i]%ﬁ{o? A hyAl3-batbnyif! PaM € aci d,
qui nazol i ﬂa;ﬂ@lmnihmb}wiueﬂyd (]illtmrkwlia}eakﬁ%o] car bonyl ] - 3-butenyl | -

1,1-d t diate 167
ot 1 Aol o g
stirred SMMFA3Ym) was %E’@déﬁrdlqtfh@natt% then3-brasnavhpeniond 18ppols NH3 i n

met hanol ‘-ﬁécbdﬂécp an\(’ﬁﬁe ?qu.%ﬁ Rt Was Etﬁﬁﬁfﬂopm Hb&gs 'dfﬁ'l“"@%te?%ﬁ&b@‘ﬂ{[f or 2 hours

at RT. Fina the sol vent was evapqrated, yie ng 2.1 of |nterrred| ate
168. 104y qur@@%[cgtapgﬁhedfiyqrgyve[@épwﬁpaé Thej oyganic laycx was. washed with a 10 %

[ 1-[ [ [ [ 4-carhit @&i@sdtubibd afivith ¥¥ind thedrit W@@MGI\NSO@ %1%&@@%& Mbdnt
am no] phen% ! nmet élJiréngTgTr?th?ed%rtebloéwl - 3- butenyl] 1, 1 -dimethylethyl

ester nt

Example A36
a) Preparation of 1-pentanol, 5-[2-(2-amino-4-chlorophenyl)ethoxy]-, acetate (ester)
(intermediate 170)

15 Reaction (I): A mixture of 2,6-bis(1,1-dimethylethyl)- pyridine (0.012 mol) and 4-
chloro-2-nitro- benzeneethanol (0.01 mol) in 1,2-dichloro- ethane (30 ml) was stirred
under N; and at 0°C, then a mixture of triflic anhydride (0.011 mol) in 1,2-dichloro-
ethane (10 ml) was added dropwise at 0°C and the reaction mixture was stirred for 1
hour at RT, to give Mixture (I). Reaction (If): A solution of 1,5-pentanediol,

20 monoacetate (0.011 mol) in 1,2-dichloro- ethane {10 ml) was added dropwise to
Mixture (I) and the resulting mixture was stirred for 1 hour at 65°C. After cooling,
water was added and the mixture was partitioned between ethanol/DCM. The organic
layer was separated, dried, filtered off and the solvent was evaporated. The obtained
residue was purified by flash column chromatography (eluent: DCM/CH;0H 100/0,

25 98/2). The product fractions were collected and the solvent was evaporated, togive
Mixture (I). A mixture of Mixture (JI) (0.0133 mol) in THF (50 ml) was
hydrogenated 2 times at 50°C with Pt/C (1 g) as a catalyst in the presence of
thiophene solution (1 m!). After uptake of H; (3 equiv.), the catalyst was filtered off

and the filtrate was evaporated. The obtained residue was purified over silica gel on a
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A solution of internediate 168 (0.0015 nol) and cesium carbonate (0.0075 nol)
in DWVF (30 mM) was stirred for 15 mn. at RT, then 5-brono-I|-pentene (0.0018
nol) was added and the reaction m xture was stirred for 24 hours at RIT.

Wat er and VWIZRA0RJ056F e added and the | ayers were separ at RCT/HRE04H00§621 c | ayer
was washed with a 10 % citric acid solution and with brine, then it was
dried (MgSO4), filtered and the solvent was evaporated, vyielding

internedi ate 169. Exanple A36 a) Prepar ation of 1-pent anol

5-[2-(2-am no- 4-chl or ophenyl ) et hoxy] “acetate (ester) (i nt ernediate 170) 15

React i Onﬁléﬂé filteh (auaﬁtUHexﬁE/Ezoﬂctsomlvéﬂ . TRé bwdaétfwdcﬁonwaedl ne (0.012 nol)
and 4- -di chl oro- ethane (30

itro- benzeneet hanol ,
m) was %91 WP@@HWWQ WAt w@pored, b’ﬁgjh“gal ?n‘%)?ﬂc HFWQ“-? 114 ¢ anhydri de
(0.011 WEH))Prb[Fhrétlo%'dfl iRdz0lndl Jﬂ-fﬂﬁ?e[Z(ﬁﬁ(d&bt?/)oR?ﬁ)‘é{l@@l@Qﬂe |%HF)SN' se at 0C and the

reaction s S |rre f or ive MXxture (I). Reaction
(11): A & ‘HPP @%d@csrateéﬁfeﬂ%%@é@a (lb 011 mol) in

1,2- f“t ChAQﬁﬁtl:r@bﬂﬂl'f@H(Cﬂ?td"'ﬂO)(O}mS m’rtﬂ)iﬁdi 1ﬂlreﬁﬂé’h!51%8 8%@0 004 iﬁouolrlﬁ (1) anfl the
resul ting mx S sti er cooling, water was
added anoFfE @pﬂmﬂésﬁgtreﬂg?rt]ﬁ%%‘ﬁeﬂ%ﬁ&ﬁ% RGP The organic | ayer
was Ssepaﬁ\&ipéfhted;ly]e&ﬂngfntérhﬁdﬁcb it and the sol vent was evaporated. The

obt ai ned urifie sh chr omat ogr aphy (el uent:

DCM CH3OY 6@aﬁa¥loﬂ\é@§§f azo g‘gﬁé&&?clf chlgémns were coll ected and the

sol vent \ka{slrcemypprnylammcmﬂMemgl]aﬂﬂml mmetl@d)dy) (inrmédiata1@2pf M xture (11)
(0.0133 \ at 2O th Pt/C (1 g)
as a Cat%dﬁéoﬂﬂ%&n@&g@éﬁ%g@%@u‘g ﬁ%dg)gﬁ’% a:i%o atgﬁjs% nrﬁ"’jer(ﬁ?ter upt ake of
H2 (3 eqmi)van)d m¢thanot é.‘i(hlln;bs‘taswased pvarmghdatcmf themnwiateheasf ddded atdetheas

evapor at I i a WO

20047 10 Bg %% %B%%g‘?g’b@?lﬁu ?ﬁg‘%glw iy g’ﬁ? it g?&gﬁﬁ%%&gﬁg/ Et OAc 80/ 20,
70/ 30) . thee dpeddilered analdhe Eﬂigewﬂeevmlﬂt&ffehleamﬁ'at mddedandghet was evapor at ed,
yielgin in n of 6-qui nazolinol,

4- [[giJI [gso[}‘c[’eglt ggg‘t/ Ig%/; pent t;yfe]l%iég]zé(ﬁl ﬁgﬁﬂ%ﬁ ozr)ophenyl ] am no] - 7- met hoxy-,

acetate (ester) (|nterrred| ate 171) A mxture of internediate 170 (0.005 nol)
and int eﬁm%gu@;,% (0.005 mol) in dioxane (20 m) was reacted for 16 hours
en the_sol vent eva@)niat ed %/I e%dl n Ht grhedi ate 171. c)

at 80C g
Pr epar at 1% FTRRIBI08 §f RAPATIGRS ?i"?ff -Biteppben)-goropynyll-, 1,1-
hydr oxy p eludngthyRxhsll etthydlﬁteﬁeamydlé 123 no] - 7- met hoxy (internmediate 172) A
m xture f inter i at el 7] Si and um carbonate (5 g) in water
(50 m) mt%pﬂg?mm?g@h}ﬂ(r?%g %"?HIZF%BO(B% ght at RT, then water was
added andichloeobis(triphenylphosphine)-palladium (0.0075 mol) and copper (I) iodide

15 (0.0075 mol) in triethylamine (300 ml) was stirred at 50°C and 2-propynyl- carbamic

acid, 1,1-dimethylethyl ester (0.375 mol) was added portionwise, then the reaction
mixture was stirred for 2 hours at 50°C and the solvent was evaporated. The residue
was taken up in water and the mixture was extracted with EtOAc. The organic layer
was separated, dried, filtered off and the solvent was evaporated. The residue was
20  purified twice by column chromatography (eluent: Hexane/EtOAc 80/20). The
product fractions were collected and the solvent was evaporated. The obtained residue
(31.8 g) was stirred in hexane and then the resulting precipitate was filtered off and
dried, yielding 31.5 g (67.6 %) of intermediate 173.
b) Preparation of carbamic acid, [3-(2-amino-4-chlorophenyl)propyl]-, 1,1-
dimethylethyl ester (intermediate 174)
A mixture of intermediate 173 (0.04 mol) in THF (200 mi) was hydrogenated at 50°C
25 for with Pt/C (3 g) as a catalyst in the presence of thiophene solution (1 ml) (in the
meantime, the catalyst was changed 2 times). After uptake of Hj (6 equiv.), the
catalyst was filtered off and the filtrate was evaporated, yielding (66 %) of

intermediate 174.



m xture was extracted with DCM The organic | ayer was washed 2 tines with
water, then dried, filtered and the sol vent was evaporated. Tol uene was

added and W%on& vent was evaporated again, yielding 004 ,medi at e
172. Exanple A?lﬁﬁia) Preparation of carbami c acid, FeBPlond 58

[ 3-(4-chl oro-2-nitrophenyl)-2-propynyl]-, 1,]- dinethylethyl ester
(intermediate 173) A m xture of 1-brono-4-chloro-2-nitro- benzene (0.15 nol),
di chl orobi s(tri phenyl phosphi ne) - pal ligdi um (0. 0075 nol) and copper (1) iodide

15 (0.0075 1) i.n triethylal ni 00 nmi stirred at 50C and 2-propynyl -
carbami ¢ Céﬁ%ﬂ%raﬁ?ﬁgfgﬁﬂgl?@fffvﬁ%‘é@’r{gﬁz'iéifgi:et(})@’.‘ﬁ%%yiﬁas added portionw se,
then the gematolmyl)aminel-dichlomssherflipro®d]-f Di-dinéthyieth yhesta(fatametdiane sol vent was
evapor at e 75The residue was taken up 1n water and the m xture was extracted
wi th Et OAC. )The organic |l ayer was separated, dried, filtered off and the

sgl vent wasnjﬁmwmiﬂﬁeﬁdedizi_fgﬂét@H)ﬂn@l)\ﬂg%ini’&mﬁﬂﬂhiefﬂf(b.@%ﬂ mel)]lgy col um
chromat ogr . nt.: xa t OAC : e .product fractions were

col l ecte C%BYW@@@F’E)&HS r%&%égﬁﬁ?‘gf @é@#ﬁ@g(@ﬁ“éﬁﬁ?&c?%mg‘e (31.8 g) was
stirred iwasmobkdeTlendsulinegpredipitate saak filtagd pffend pitdt weldng 1213 ¢ 69 of f and

dried, vyi j . 67.6 %9 of internediate 173. b) Preparation of
carbam c %E?fd{ﬁ %?lgt?gal#'no- 4-chl oropheny] ) propyl]-, 1,1- dinethylethyl ester
(i nt er medidaPrepataddn of mitanoieraeidy #-[{4i[6roldede-at[8-[1(13-(0. 04 nol) in THE (200 ml)

was hydro ] : ' : talyst in the presence
of th?ophgﬁg&égggﬁ 38%‘95%“@?’3@%‘%%@’ hlghn@@rﬁl ?%E?_ﬁ%&gggtzal y)s/t was changed 2
tines). AfvieazalipyHeeylokthybestd (mtprmedipte 70k  catal yst was filtered off and the
filtrate ; oty 1 0 L Lat 2004/ 105765
PCT| 2004 QCEST hekfiiay Y, @026 Bioly i Potasy I a6 0b0 2 mbfy

[ 3- [ 2- [ [ 60 (bast(y mdkand methinoh bhapl)gvas stirred for 16 hours at RT and then the

qui nazol i fawehBWhd@lapdrafel! PHORABIY WhPERAVIH in walerl theh BRI MMeEas ester

7 ki it e A e s o 550
then the drpdctiltasd 6ifsahd e soWast waavasbratheigl@ml 8300 ¢figeinediace was filtered
of f ia}{&d QH@?m ‘yielding 12.2 g (69.6 % of internediate 175. d) Preparation
of butanoiC acid, 4-[[4-[[5-chloro-2-[3-[[(1, 1-
di met hyl eiehBreppatiobofiyltdmin avid, gr[pp{2HPeriydpropyl)-Bahtorephet pigayinb}-7-
otz R SRR T MBI e 17S) ° A mrture of

A mixture of intermediate 176 (0.00035 mol) in THF (10 ml)/ HC136% (2 ml) /

water (3 ml) was reacted for 16 hours at RT and then the solvent was evaporated. The

obtained residue was stirred in acetonitrile, then the resulting precipitate was filtered

off and dried, yielding 0.200 g of intermediate 177.

15

Example A38

a) Preparation of carbamic acid, [3-[4-chloro-2-[(6-hydroxy-7-methox y-4-

quinazolinyl)amino]phenyl]propyl}-, 1,1-dimethylethyl ester (intermediate 178)

A mixture of hydrochloric acid salt of intermediate 175 (0.056 mol) and potassium

carbonate (25 g) in water (250 ml) and methanol (200 ml) was stirred for 6 hours at

RT and then the solvent was evaporated. The residue was taken up in a small amount

20  of water, then NaOAc (25 g) was added and the mixture was extracted with

DCM/CH;0H. The organic layer was separated, dried, filtered off and the solvent was

evaporated. The obtained residue was stirred in DIPE and after filtration the filter

residue was dried, yielding 23.5 g (91.5 %) of intermediate 178.

b) Preparation of 6-quinazolinol, 4-[[2-(3-aminopropyl)-5-chlorophenyl}amino]-7-

methoxy-.HCI (1:1) (intermediate 179)

A mixture of intermediate 178 (0.015 mol) in methano! (50 ml) and HCI/2-propanol

25 (10 ml) was stirred for 16 hours at RT and then the solvent was evaporated. The
.-



}

inwater (1 m) and nmethanol (1 m) was stirred for 16 hours at RT and then
the solvent was evaporated. The residue was taken up in water, then the

m xture was_ _neutralised with NaOAc and extracted with DCM The organic | ayer
was separ QW64 filtered off and the sol vent was P&\Tﬁfé?%‘@éﬁ%lyi el di ng
0.850 g of internmediate 10 176. e) Preparation of butanoic acid,
4-[[4-[[2-(3-am nopropy])-5-chl orophenyl ]atninc]- |-

met hoxy- 6- qui nazol i nyl Joxy] - (inter iate 177) A mixture of internediate 176
(0.00035 nol) in THE (10 M) / HA 36% (2 M) / water (3 nil) was reacted
for 16 lobtaimedatsifile wadstirtedrin THEE a0d witeatfilwasoretha fileadesidue Whedrieah)t ai ned resi due

was stirg i o b e t hen .resul ti recipitate.was filtered off
and dri aifiayeb GERLERosrfemeil Lo A aR Bt B B0SS o
Pr epar at ¢)dPrepératian bbaveanads, N-[I-BHflomk- {6 drydrcdxf G-tagthonyyd- 7- net hoxy- 4- )
qui nazol | m - - di | ethyl . este LAt er medi at e
178) A ‘%%%@@ﬁ?%&%@hﬁ@%@J%a[u@dll%dkf’gy%n&%‘g"r]héﬁﬁe ‘lé‘ﬁ%gb@’o. 056 mol) and
p;)jt assidllmenn@chamdaﬂé().@ﬁm@)MW)@Q&DWEA (?.hmoi)awtlamﬁheqm nihl ) vva_sOI '
stirre . n : - r e residue
was takéﬁ%bfﬁfﬁ]nggfh gtrlrlg‘ﬂTt ?f%ﬁh%e%%g?h\ag{%% M@ﬁé‘g??@%@% gs)ea;‘\%g% added and
t he #i xtdoopvisgandethe reastion maktute wBGHHEHEDH, hotieatd® Ty 40 gye nziyre separ at ed,
dried, fi: qff - a ; ) ai ned resi due was
stirr edfnlh.;r%f%xf %Ezagnr%:?% g&aﬁbﬁowéﬁ%ﬁ%ﬁéﬁiﬁ% %ii%si; gﬁgsz%ts dried, yielding
23.5 g @9xtue themesltingdnixture wag stifsgd for & hanestat 66 8 sofuentawasl i nol
4-[[2- (3v&py Jobeiitdd LSRG IR high? mebiiad: 1)
(inter éé?p{ﬂr@@?%@?ﬂﬁ O#l?d;lgégrrgglof_ I %%%?gt%ﬂqlgg%%geﬁ?cﬁﬁlglal n net hanol (50
m ) andchromatogrppipadbe pratycyfrastiony wargsobegted and thepolYentidsr s” at RT and t hen
t he 1ol ¥eiforiieg, BMaR@ W e of ihkem¥far0@4/ 105765 PCTI EP2004/ 005621 -114
e e beepaten aieagoaniy segalollb shore- e Pl at ed a5 o
was dri ed, . 4L [ 6 1OW'S0l ated as a
hydr ochl guih&zotiayDadabolpheaiyl]ito ihbP2-oRbetRARL MY yethyl)-, 1,1-
N-[3-] 4-?&9 r ﬁt%gz qu ér_yoi@-g)?m?ho};y?4-e RARCAIptaRyethy]
qui nazol. IHVI?BY b %S?Fﬁ %ﬁlﬁ“ﬁ%@ﬁﬁ%ﬁ 2-[ (2- hydroxyet hyl ) ami no] - (i nternedi ate
180) v wixtect aftietedd&diftd 18@ (M43, melye: DCOO (50 nil) and THFREA nflpwhs nol ) wer e
stirred, - C. . then a m xture )- chiorid 05 mol) in DCM
(10 s sl ind @bt Cur bbb alRie Rl sl T Betbll 1o’ 2 hours
at RT, the mactdnnmitue evag ilirredor 2ihovrsandolie ivemt wos eetphatesl The. 2 nol) in DV
(20 m) . r QA ) . ) i Xt ure was
Sti 1 eur el QP S Ot bhl et dy RSk ife LRSHLLES
15 DCM. The organic layer was separated and the solvent was evaporated. The obtained

residue was taken up in methanol and then CH;OH/NH; was added. The mixture was

stirred for 2 hours and the solvent was evaporated. The residue was purified on a glass

filter (eluent: DCM/CH;0H 90/10). The product fractions were collected and the

solvent was evaporated, yielding 0.500 g of intermediate 181.

20
Example A39

. |
A0 0O Q.
é\rﬁ HNJV;I L
NVIN O, t@

Preparation of “ X (intermediate 182)
A mixture of intermediate 179 (0.016 mol) in DMF (80 ml) was stirred and DIPEA
(0.040 mol) was added, to give Solution (*). 2-(3,5-Dimethoxy-4-

25  formylphenoxy)ethoxymethyl polystyrene (0.00528 mol, Novabiochem: 01-64-0261)

previously washed with DCM, was stirred in DCM (120 ml), then tetrakis (2-

propanolato) titanium (0.016 mol) was added and the mixture was stirred. Solution (*)
was added and the resulting mixture was stirred for 2 hours. After addition of



|

evaporated and the obtained residue was purified by RP hi gh-performance
| i qui d- chronmat ography. The product fractions were collected and the sol vent

was 10 evay 3@6‘?@ ielding 10.7 g of internmediate 180. ghr/fF60@082hon of
car bam c aci 2 3 [ 4-chl oro- 2-[ (6- hydr oxy- 7- net hoxy- 4-

qui nazol i nyl ) am no] phenyl ] propyl ] am no] - 2- oxoet hyl ] (2- hydr oxyet hyl )-, 1, 1-
di nethyl ethyl ester (internediate 181) ;; A m xture of internediate 180
(0.0043 nol) in DCI\/I(50 m) and THE_(150 nil) was stored and dicarbonic acid,

bis(1, 1- st e 0. 0046, nol dde then ,the reaction
m x§ ur e m{afﬁ 'H?r 915 ﬁé%igeéﬁ!ﬁ'dmﬁ‘ﬂ’ée é’@ﬁ #B'Fﬂ% gf’% #IVaH. The residue
was t akerfilteged off. aTHeTitek reaital Mas wfashwtzetrm@m@itﬁ D@l\mpmuﬁmmﬂ%(le&&mct ed with 15

ot ai ned 3 PR e e ARCRC R COR i einghioh e oot Bl RBEAas added. The

m xture wmshDﬁM(Ztmdnbdrheavmw&sﬂﬂﬂwhahmakfove@homat sorapmdahed. The resi due

f I | t 0 Th duct
fract PonseibrEPady ot Saeates PRURSTE (7 YRS EhRB2EdR> 41 e alng 0.500 g of
i nternmedi ate 181. 20 Exanple A39 SS HN ~x\ N, ,,,N/ p\ Preparation of C X

(interne 1 A mxture of internediate 179 (0.016 nol) in DV (80 m)
was stlrMPEA (0.040 nol) was added, to give Solution (*).

2- (3, 5- Di apPirepaptidn 81,8 alioxplapbEnoathidrantiox WiEEaylingpd! yst yrene (0. 00528 nol ,

NO bi och h d DCM (120
2L hen epgERSii vRERY ST HdtRE 1R WQ@ i oy stitred in B (
m xt ure whsolgtipn pli-metiaylui Batioxotane-2nmethamhorive G inel) and dichlaner 2mi xt ure was

stirred ff k9 Zbéﬂ%ﬁ%gdém @LO 1%9@ it a0 l%g%z{sjlﬁrﬁ?o%‘énfg ét@i}z@%&OO%Zl -115

NaBH( OAc) 3 (0. 016 action mxt tirred for 16 hours and was
filtedfed the eekemd vith RIS (qab guente ey imBEM) agatcamtwtbﬁpwcwﬁo m )/ THF

(100 m) ttuo%héﬂe@ﬁltn‘%t( 5S4 %ﬁlsﬁEP)eMte r(h)e am t!EStrék%ﬁ&h (200 M) and
finally 3 tines m The washed r esi dried for 16 hours
at 50C arfBIX{yie s 4 Wé‘é’ieFlé’de pé ngmnff&a% scgmnﬁ ¥ag eYApPofAied: ﬁhﬁ gesgiuaew@ (77 % of
i nter WEdI;ﬁhﬁeﬂ&? RP xR ernt¥be BuiPEIRBma ity Ofhelpraddt es@Revede Met hanan ne,
N (2 amuoﬂected and the organic component of the eluent was evaporated. The precipetate
15 was filtered off, to give 0.7879 g (31 %) of intermediate 183.
b) Preparation of 6-quinazolinol, 4-[{5-chloro-2-[{(1,3-dioxolan-2-
ylmethyl)methylamino}methyl}phenyl}amino]-7-methoxy-, acetate (ester)
(intermediate 184)
A solution of intermediate 85 (0.00156 mol) and intermediate 183 (0.00156 mol) in
acetonitrile (15 ml) was stirred for 3 hours at 80°C and then the reaction mixture was
allowed to cool overnight. The mixture was stirred for another hour at 80°C and then
3 drops of glacial acetic acid was added. The resulting mixture was stirred at 80°C
20  and again glacial acetic acid (1 ml) were added. After stirring overni g'ht at 80°C, the
mixture was cooled to RT and the obtained precipitate was filtered off. The filtrate
was evaporated and the residue was dried in an oven, yielding intermediate 184 (used
as such in the next reaction step).
c) Preparation of 6-quinazolinol, 4-{[5-chloro-2-[[(1,3-dioxolan-2-
ylmethyl)xﬁethylamjno]methyl]phenyl]amino]-7-methoxy- {(intermediate 185)
A solution of intermediate 184 (0.00156 mol) in NH3/CH3;OH (g.s.) was stirred for 1
25 hour at RT and then the reaction mixture was filtered, to give filter residue and
filtrate. The filtrate was triturated with acetonitrile and then the desired product was
collected, yielding 0.1350 g of intermediate 185.
d) Preparation of carbamic acid, [3-{[4-[[5-chloro-2-[[(1,3-dioxolan-2-
ylmethyl)methylaminoJmethyl]phenylJamino]-7-methox y-6-
quinazolinyljoxy]propyl}-, 1,1-dimethylethyl ester (intermediate 186)



(.

chl orophenyl ) et hyl ] - N-net hyl - (internediate 183) A solution of N-nethyl-

1, 3-di oxol ane- 2- net hanam ne (0.020 nol) and 4-chloro-2- nitro- benzal dehyde
(0.010 nol) _in nmethanol (200 m) was hydrogenated at 50C over to the weekend
with Pt/ CYEO4YIT&Nt ., slurry in EtOAC) as a catal yst iREYEROMWWERIce of

t hi ophene solution (g.s., 4 %in THF). After uptake of H2 (4 equiv.), the
reaction mxture was filtered over dicalite and the solvent was evaporat ed.
The residue was purified by RP hi g_ﬁagerformance | i qui d chronmat ography. The

product fractions were collected and the organi c conponent of the eluent was

evapor ataesinnii¢aebgrat(0964 mol)easwedded fol a sohanaf intetmedipty £8DOABDI3g (31 % of
'4% Fg[rgﬁllpglf) %‘_1 %ﬁ/ﬁ %%@?@?(@%@aﬂﬁ%_\’% Byt 340ut BPRT. (3-bromopropyl)-
yl met hy| gansaniiy heidi hajdimmethylethyh esterd (DAGDODHIno)-wastdddsd and the etaatien (est er)

it er o Apure yi Sl RO R, el e ROy BodabaChRRBRSQ B (o 5
hour § atwaGissahvtdiinECMHEis eclutiorowanfiltered evaralicalitd smMtbelfiltmtewad overnight. -
The 1M x{6j R (5 il 81 lin ARkt (g OC,ANA b0 Bchpps of gl aci al

acetic acid was a ng mxture was stirred a 20 and again
glacial #mtic acid (1 ml) were added. After stirring overnight at 80C, the
m xture was cooled to RT and the obtained precipitate was filtered off. The
filtrate was evaporated and the residue was dried in an oven, Yyielding

i nt er nediz@pla 84l (used as such in the next reaction step). c) Preparation of

6- qui nazg) P&Ehpauéu bf BerfzBhhdihahulnifel 4 3hfHr@ARRMYE-2-nitro-N-2-propenyl-

yl met hyl ) met hyl am nol net hyl ] phenyl Jam no] - 7- met hoxy- (i ntper nmedi ate 185) A
sol ut i on(’c'ifeqnﬁ‘i"éﬁﬂr%&'})at e 184 (0.00156 nol) in NH3/CH3CH (g.s.) was stirred
for o 2% s6ladén af 4BR10a0d-rithé behPRdehsas t0.010 mbhtadd &v-wemyl-id-prepadl- to give

filt id d filtrate. The fil trlt t.h tonitril

and t heritie (G0 oh 1p bR s )aes sward kEd SudagiabRe, onobstbapar -

i nt er redDAl e nddpw aslhddedeanad datieqution ik ird@ad Qirded fdr 3.5 hours at RT. Extra

yi et iyt YA R RO PRy o R oo v i e stica e |

qui nazol (elughtt OCNIpriteysedongd factiendivaetepytibedlyy celsmarch(anrtegmapdi atee 186) WO

R o

m xt ur e enagorsteilr viellifm? 068 %w(B6 %) offimteripadibteddBpr opyl ) - carbami ¢ acid, -

L, 1- di mepiplegtiflyibn 88 befzehGn R R DarkfS. 40 iled AR ISV R8O M xLur e was
1 ght at RIT, ted and the r

stirred over % then the $olvent was evapor esi due 5
was di sséntesgedinted8® This solution was filtered over dicalite and the

Fi1trat erineR) cVABOIRYE@1 (0.045 Yt Fwas Hldel @ A SolbfbebiBdnab&akd87(used as such
'n the n(8>&)86 ?n%(lz)t iln%rt]hanol (40 ml) and after stirring the reaction mixture was heated for
90 min. at 50°C. A saturated aqueous NaHCO3 solution was added, followed by
20  addition of DCM, then the layers were separated and the separated organic layer was
filtered. The aqueous layer was extracted 3 times with DCM and the separated organic
layer was filtered again. The filter residue was washed 3 times with DCM and the
organic layer of the filtrate was separated, then dried, filtered and the solvent was
evaporated, yielding 1.3772 g (76 %) of intermediate 188.
c¢) Preparation of 6-quinazolinol, 4-{[5-chloro-2-[(methyl-2- ,
propenylamino)methyllphenyl]aminol-7-methoxy-, acetate (ester) (intermediate 189)
25  Intermediate 85 (0.0016 mol) was added to a solution of intermediate188 (0.0016
mol) in 2-propanol (20 ml), then reaction mixture was stirred for 3 hours at 80°C and
the desired product was collected, yielding intermediate 189.
d) Preparation of 6-quinazolinol, 4-[[5-chloro-2-[(methyl-2-
propenylamino)methyl]phenyl]amino]-7-methoxy (intermediate 190)
A solution of intermediate 189 (0.0016 mol) in NHs/CH30H (10 ml) was shaken for 1

hour and then the solvent was evaporated to dryness, yielding intermediate 190.



[

step). Examlu e, A4l a) Preparation of benzenenet hanam ne,
4-chl oro-N-net hyl -2-nitro-N-2-propenyl - (internediate 187) 10 A solution of

4- chl or o- AypikésProsienzal dehyde (0.010 rnol) and N- et hylporARiRPEEE- am ne
(0.010 nol) in DCM (Qg.s.) was stirred for 15 hours at RT, then NaBH( QAc) 3

(0.011 nol) was added and the reaction m xture was stirred for 3.5 hours at
RT. Extra NaBH(OAc)s (0.002 nol) was added and the m xture was filtered over
silica gel (eluent: DCM. The seconid7fraction was repurified by colum

chr omat ography. over silica gel onbi n i th previ ous obt ai ned 1st
fraction 5)?119 e%{;jgtﬁowcﬁéé %‘8?%%8ﬁ?“%8%’ é@\%“ﬁ?ﬂ@% S‘R]'Q/glgcﬁi?flg??gﬁ?eg@g’é' g (86 % of

i nt er nedi propedy@Zminbo)mdéhwjphenyl]-@rmethoxye (intemaedath dABNM ne,

2- am no- 4¢ chl {;odfl\h \%It-§&)2 BRen L) &'dhgoei gal E(ﬁp(#ggd%' 'l)'i n,(11) chloride
di hydr at é %"!‘84?3 r‘thr?‘[‘e ate DORIBES oD, f-probgs 1 SRt 2P&n487 * (0. 0086
mol ) in et$iamalartoastefd.y.) anldME Gesr) vedsistirredhgveringhtrag Rdt andrthen thesolbemas heat ed
for 90 nj.n. ' | Wt i . d, followed
by 20 add/Tie SR Flsieh 54 BiRoes Mo iy B, 6 MRRALRES, ¢ 0

or gani ¢ Ifdigead avgsdicilite tthercibe dFhrsd pmdvousad callestedyyielding infemneadiade t i mes wi th DCM
and the geparated organic layer was filtered again. The filter residue was
washed 3 tinmes with DCM and the organic layer of the filtrate was separat ed,

then dried, filtered and the solvent was evaporated, yielding 1.3772 g (76
% of intshpid ke 188. c) Preparation of 6-quinazolinol,

4-[[5-chloro-Z2-T(net hyl -2- pr o][})en | am noil{rret hyl ] phenyl ] am noh- 7- met hoxy-,

acet at e (é)s?répﬁfa‘(“i’ﬂw‘i’felr)jﬁﬁﬁl“élt)@' 8@¥1)-dsome; Ll etdeddorar Enieoppenybsdwlnol ) was added
to a sol ufihRamediakeNbey medi at e188 (0. 0016 nol) in 2-propanol (20 m), then
reaction mxture stirred for 3 hours at 80 d the desired product was
col I ect ed} wﬁ&rwﬁ@cﬁw&%ﬂa&rp@h1%@.%169— wé@am? &wlbandel-f?fui nazol i nol

4- [ [ 5- chlisvifdole-l GUENAdibne] potassipa Ryt @15 aplyed DME @boowll] aad radted faret hoxy

(oo spred e, 490 Aselid on o0 et g 455, C0 D01 I Mo/ G0
dryness, Theabailtig mixtwe wasstate B0 oD aPBT4hd GeqGecifCT¢ BR2 00005621 - 117 e)
or opony! S A Slefispae B ARG O I ARIOTI il R e or
i nt er.medifdtrate Y00 eyapoogh X ield! § 18 g6r%hef-intehurdeate 19D. 0005 nol) and cesium
ol vent  RbEeBihyo aiearernBatanye. 45t B ch Sedrerde 19 )oom and the
obt ai ned I Ak AO hoBRydrate (2.0 mol) was slowly added dropwise to a mixture of
15 = intermediate 192 (0.37 mol) in methanol (1000 ml) and then the reaction mixture was

reacted for 6 hours at 55°C. After filtration, the filtrate was evaporated and water was

added to the obtained residue. The mixture was extracted 3 times with toluene, then

the organic layer was separated, dried (MgSOy), filtered and the solvent was

evaporated, yielding 61.5 g of intermediate193.
c) Preparation of benzeneethanamine, 2-amino-4-chloro-

(intermediate 194)

20 A mixture of intermediate 193 (0.225 mol) in THF (500 ml) was hydrbgenated with
Pt/C 5% (5 g) as a catalyst in the presence of thiophene solution (5 ml). After uptake
of H» (3 equiv.), the catalyst was filtered off and the filtrate was evaporated. The
obtained residue was dissolved in toluene and a 1N HCI solution (600 ml), then this
solution was stirred for 1 hour at 60°C and afier cooling sodium hydroxide was added

25 until pH: 9. The organic layer was separated and the aqueous layer was extracted 2
times with toluene. The organic layers were combined, dried (MgSO,), filtered off
and the solvent was evaporated, yielding 30 g of intermediate 194.

d) Preparation of (S) carbamic acid, [2-[[2-(2-amino-4-chlorophenyl)ethyljamino]-1-
methyl-2-oxoethyll-, 1,1-dimethylethyl ester (intermediate 195)



filtered over dicalite, then the desired product was collected, yielding
internmediate 5 191. Exanple A42 a) Preparation of

1H-i soi ndol e- 1, 3(2H) - di one, 2-[2-(4-chl oro-2-nitrophenyl)ethyl]-

(i nt er medW& WOHYBY65A i xt ure of 4-chl oro-1-(2-chl or oet hPCTEP24#09%21 benzene
(0.37 nol) and 1 H isoindole-1,3(2H) -dione, potassiumsalt (0.55 nol) in DV
(1000 mM) was reacted for 10 2 hours at 90 C, then the reaction m xture was
cool ed and poured out into ice-vvat\i,gil The resulting m xture was stirred for
30 min. at RT and the precipitate 1\z,gfiltered off. The filter residue was

di ssol v ;a@l nnmt\t;EK?ﬂ Nyl - Mﬁﬁ@gzléﬂikdcﬁédrwr;ﬂ]l- [ tARRinGM0.00ES mfol)hhﬂ Le \tNaS f
evapor a i.e nte aration o
beng ene(ﬁ(ﬂgﬁ qgomb Bﬁg]é’m?r ﬁll]qr@)ton%q ﬁ’@gﬁ&ﬁﬁ@z@g@i( 221 ne.

nonohydrsétred 6& 30 il a)t mma& mixcmbysf @-qﬂﬁﬂilﬂiém§l&tlﬁﬁ0)hQﬂ@l€me](-t IH-e of 15

I nt { 0. th t
it ur & SRR PR o e pstR e T sextua o ol AT bl (T ate vas
evapsor atof MRS wi) was adasd. mddemirdﬁflhtaﬁnahhtallﬁéd) GMSdnel) mT]D@MTiZ(t ure was

Chysony T80 Vb i o Bt s s B 200hS (R FleuiRegRRAg "7 o
i nt er negioktsei&s (0DD2P% amarPMMaBmcbémanﬂér@dlltﬁﬁhwm addedZaraini no- 4- chI or o-

R e S N U A by
t hi ophedMwBiachemnNOe®1+44y0418) wes addedakfter L hdugs, {13 mection. hixturbwagat al yst was

filygr ecféﬁ’:}efd :?{(‘J]qhé Qﬁvén'tWaEg'fﬁ Léd ?Yﬁq(ﬂﬁé &.ﬂkﬁsgllgeﬁ%%sobt ai ned residue was

dlssolv then this solution was
stirr ed eolPreparaben ofAlS) ebamivchcw; {féf[Zdédlhimg-ZsMhuﬁmhyﬂrm&thﬂ@’-Q\as added 25

unti| ulﬁdonﬂﬁg%h%gﬂlﬁnhﬁ’éfﬁyl]a‘fﬁ 2 ek I]hel RAHEINA n%ﬂmz‘% er was

extracte uene e org n|c rs were co d, dried
(MySO4) , esten (piseedits 196nd t he sol vent was evaporat ed, yielding 30 g of

i nt er medy gdiatidPds mﬁé}mg’dl@@al'%f(@ o001 1@‘m6§)m@ﬁ=ﬁ&ﬁi§ﬂﬁtea85 @00100 mol) in 2-

[2-[[2-(2- hl or ophenyl.) et hyl | net h

di n&ﬁ’ﬂﬂ“@?&&lmﬁé‘@éﬁﬂ GHOE |)1i'€ Tséﬁég%g‘jéwmlﬂ ‘6%9706’9{@%@? EP2004/ 005621
118 A i, UI\EmQﬁetﬁﬁr{o( Q0lmD iwie taiyd e tThe Xeak et b@nﬁﬂe]waslstlﬁb@ftbr%dues 0015 nol)
n

1, 1-
-11
%gi \5\)/;5 Pg&.f}ﬂﬁ@hg?f o ?}%gpyr;a%g ate&(%y}/e)krrcrﬁﬁgLabor rig%s Part No 3417) in DCM (20
1-1
hex

- [ bi s( dbhriatparhton Gf((S)mIehy heidef[4-113-[26ED-aniing- boabpropyl)aminojethyl]-5-
rexet | oL pRGRRLA Rl ot S5 B G RHmaties, of O (°
15  Step I'alkylation with chloroacetate A solution of intermediate 196 (0.001 mol),
" chloro- acetic acid, methyl ester (0.002 mol) and potassiiim carbonate (0.003 mol) in
acetonitrile dry (20 ml) was stirred for 3 hours at 75°C, then water (2 ml) and DCM
(10 ml) were added and the reaction mixture was stirred for 5 min. at RT. The mixture
was filtered through Isolute HM-N cartridges, followed by elution with DCM and
20  then the solvent was evaporated, to give Residue (I). Step II 'deprotection’: A solation
of Residue (I) in concentrated HC1 (2.5 ml), water (2.5 ml) and dioxane (5.0 ml) was
stirred for 24 hours at 60°C and then the solvent was evaperated, yielding
intermediate 197 isolated as a hydrochloric acid salt (1:1).

25  Example A43
a) Preparation of carbamic acid, [4-[[(4-chloro-2-nitrophenyl)methyl]amino]-4-
oxobutyl]-, 1,1-dimethylethyl ester (intermediate 198)
N'-(ethylcarbonimidoy!)-N,N-dimethyl-1,3-propanediamine (0.0049 mol) was added
portionwise to a mixture of 4-[[(1,1-dimethylethoxy)carbonylJamino]- butanoic acid
(0.0049 mo}), 4-chloro-2-nitro-benzenemethanamine (0.0041 mol) and DIPEA
(0.0049 mol) in DMF (30 ml) at RT and then the reaction mixture was stirred 3 hours
30 at RT. The mixture was diluted with EtOAc (150 ml), washed with a 10 % aqueous



m ) was added and the reaction m xture was stirred for 5 hours, then
nmet hyl i socyanate pol ystyrene (0.00225 nol; NovaBi ochem No 01-64-0169) was

added [angygagidiibd-enal |y, (polystyryl methyl)tiimet hyl ampppipgiaokioeaioonat e
(0.00450 ? NovaBi ochem No 01-64-0419) was added. After 15 hours, the

reaction mixture was 10 filtered and the sol vent was evapor at ed, yi el ding
internmedi ate 195, e) Preparation of (S) carbam c acid,
[2-[[2-[ 4-chl oro-2-[ (6-hydr oxy- 7- mef{ pj@xy- 4-

[ I i.nyl ' henyl ] et hyl ' -1- | - 2-. | ] =
gwlngiz?re!f% %C?#qu'}“g’sg’g% ‘%ﬁ?%téﬁehg%nﬁﬁfe]@"w%ﬁb@ §81PH{))I;(%T%{(B¥ hﬁ‘er medi ate 195
(0. 001é0bmnd T handzanittleyearms atpar h a%éiit ﬁﬁe@ﬂﬂ?ﬁbdmif and the ﬂTlvqgnmgno:\ngm?m ) was
t en ure was cool ed an : in
frelt L;ﬁol Lfafﬁgﬁﬁwvhi%“%bggﬁ‘)ﬁ* 8“?% mxture was stirred for 2 hony. at
RT and tH® Brcpawa{m ofmsrbamaqmrch(zbﬂ(z ymmm-nkglotommymmﬁtlmgﬂ]mﬁﬂﬁA-f ) Preparation
of (S a &towtgﬁ'nm eiﬁg)[l%tﬁ&l[egtg['égteﬁﬂéﬁﬁel opr opyl ) am no] et hyl ] - 5-

chl or opheny urnazo oxy] . HCl (1:1) (internediate
197) 15ASnixpure oéintgdmﬂlamﬂ%(o ROZ triodyio ¢ 8t (QtSeml) and moilhancpl(ﬁ% wl) wast er nedi at e

196 (. Og}?rgg%%ged%w"@wuﬁ‘%%'s% ﬁ?%g s’?%%&s S{S )résanQQ)%tkHE’ﬂReaé‘”d potassi um

car bonat acéeto was stirred for 3 hours

at 75C, solutiongik eml) aftm‘ Yptakechf BENG equio.)thy catelryet mdéureaﬂrﬂf aildhe eact i on

M xture WastSkhd LBS R t m xture was filtered through
| sol ute HMN cartr?dIr ?lfem?r[ém %ﬁ{ae-ﬁbﬁl on with DCM and 20 then the sol vent

was evapdy dremratioy @Pvéam@sﬁcmh& {l[4- Chl&%%[@rh)@&wcﬁ"%ﬁ%h“* A solution of
Resi due (duindzBlicANEEREIpAHH é R AmendTldlox oNatEL, I 2dRndthylethiicbsidk oxane (5.0 m)

was sti rred for 24 hours at d then the “sol vent was evapor at ed,
yi el di ng (nteRsdiateiizhe 197 |sol ated as a hydrochloric acid salt (1: 1) 25
Exanpl e A3 hitjon Rt adnaidi a1 99 (0©BB B &16] CandG htdrmediate 85 (0.00275 mol) in 2-

L4 (18- ehlor.9r ol opEmYL MIS VL) AThA0Le s LGy 7y 1 01 et ! ety

ester (i
N - (et hy nedraholn(Soinap whg adﬂ,eﬂl—”ﬂlerfEidmybhiﬂlxﬁH@W@s)ﬂﬁ&dlfam heur§ &ndfid® nol ) was

added portignwi se to 15 di met hyl et hoxy) car bonyl ] ami no] -
but anoi’ c%a ﬁ’ Wl(Basoffﬁgorﬁ@fl)ylglﬁ“@ﬂ‘l“(?%%a(tﬁ;1 o benzenenet hanam ne (0.0041 nol)
and DI PEA) F(répaﬁmm afatdtici acidDNA-[ [ Benlotoy2-H{4-H(1.4nd then the reaction m xture
was stirr 5%8,%5, t OAc (150 ni
washed V\AC? eﬁw queogg%okg%ﬁ%@wé@ thg%%ﬁﬁ)%@é@ i+ - 119( citri c) aci d
sol uti on, mwh@hy -freugrazoligy lex vin regiid ket (lateaosliate12t) on and then with bri ne.

The or gani gih@¥ et 1M@1§1e§lf‘a&af2@t 8901 o1 Potabsibih %ﬁr%gnaﬁ’é fo.e0dnéihgnsol vent was
evapor ated, vyi el di i nternedi ate Preparation of carbamc

aci d, [4plpro ngeHcrSIty n@H}YiF&S%@HQﬁ i lﬁmtamt%](ﬂhml) was surred for

hours at 75°C, then the reaction mixture was filtered over silica gel and the filter
15  residue was washed with 2-propanone. Finally, the filtrate was evaporated overnight
under vacuum, yielding intermediate 121.
e) Preparation of acetic acid, {[4-[[2-{[(4-amino-1-oxobutyl)amino]methyl]-5-
chlorophenyl]amino]-7-methox y-6-quinazolinyljoxy]- (intermediate 122)
A solution of intermediate 121 (0.001 mol) in HCI concentrated (3 ml), THF (6 ml)
and water (3 ml) was stirred for 24 hours at 60°C and then the solvent was
evaporated, yielding intermediate 122.
20
B. Preparation of the compounds

Example Bl

Preparation of 4,6-ethanediylidene-19H-pyrimido{4,5-b](6,13,1]benzodioxaazacyclo-

pentadecin-8(9H)-one, 10,11,12,13-tetrahydro-20-methoxy-15-methyl- (compound 1)
A solution of intermediate 5 (0.00008 mol), N'-(ethylcarbonimidoyl)-N,N-dimethyl-
1,3-propanediamine (0.00024 mol) and DMC (5 ml) was stirred at RT and then N'-



oxobutyl]-, 1,1-dinmethylethyl ester (intermediate 199) A m xture of

I nternmedi ate 198 (0.003 nol) in THE (25 M) and nethanol (25 mM) was 5
hydrogenat ed at 50Cwith Pt/C 5% (0.5 g) as a catalyst in the presence of

t hi opheneW&HMHHASHS (0.5 n ). After uptake of H2 (3 equiRCTYEPRMAO0E 3| yst was
filtered off and the filtrate was evaporated, yielding internediatel 99. c)
Preparation of carbam c acid, [4-[[[4-chloro-2-[(6-hydroxy-7-nethoxy-4-

gui nazol i nyl ) am no] phenyl ] met hyl | aq&)] 4- oxobutyl]-, 1,1-dinethylethyl ester
(internediate 120) A solution of medi ate 199 (0.0033 nol) and

inter rrec(bﬁmyh:aﬂﬁm'(rﬂidﬁgla-?\ﬁNmmuhyhl 2-prqpaagdiamine( idfongdroakderidet i rred for 3 hours

50C 7 h 50, m d. Th
o, 20C 0000 008 A oo A B P R o STl S,
evapor atBe, regutwh dvasgoimpleteddi the mixh®® . wasdyasheep dmat with 0. dthet i ¢ aC| d,

LSO i bAJ bl dich RSO (ASKH SR AR ehel o] 1 oropuc v

est EIS ( ![ ﬂ’vﬁmmdl "Hiceredidlig was punﬁadrb&y high- perf(ﬁnrcﬁlﬁgb hd]ua? ﬁﬂl(dn(aﬂogi@[ihygolo)o?) Prg][ ?sis inu m
acet on; 1oyt SPCERINTRinkL PR Th BleBiesMaghon: e Condiarthe FRR we, 020, o0

- m xt ur e exaporhict and gt rosidue 'e'ad drizd (ga;:l ) 408 °Chgiclding 8.00950f emipiweddas washed

wi th 2-propanone. Finally, the filtrate was evaporated overni ght under
vacuum vyielding internediate 121. e) Preparation of acetic acid,

[[4-[[2-! [ (4-anuno- | - oxobutyl ) am no] net hyl | - 5-

chl or op noj - 7- net hoxy- 6- qui nazol inylJoxy]- (intermediate 122) A

sol ution of |nterrred| ate 121 (0.0 in HCl concentrated (3. m), THE (6
m) andPheRaggtionpf @eahmedgthﬂweew{ avnmiq&fbérls][%li* Bberzgdiprawagydlte sol vent

was eva@@ﬁ@ﬂ&%e Y52hibire\9,9, 10, B, 1eTH- ﬁéx@hfkﬂa 2028 eBox P2 (€MApatidr) of the

O ooy o Blaier s 10 100 e o trighens o ogRBA WG AR  0-

E)ent aAdeCIlrmF airw)oomf _ ﬁ,wzih(éu%r_éd ﬂta{’ﬂ&ldﬁgi(i) aggmn@n )89b1r§gthoxy 15-met hyl - (conpound

so _|o . internmedi ate , _
N - ( ot hynedB i Prieatipeicaonsta Qe ol B KL mbh wan o 6remmia ol ) and
DMC (5 -Alfhe re@sionmiktuze was stifledefod6 hves afdl e ¥OQA4/ 105765 PCT/ EP2004/ 005621
-120 (eth imidayl Y- NN dj hil. - 1B onanedi nohydr ochl ori de
( 0.0000énérqf%ﬁ?{h&/ggwg%’be@ﬁ‘.agb?ﬁg%ee%]3}9 %@Pﬁ‘ﬁlﬁ n\%g%v q%ta rT egﬁ \‘Pg’?mfehe weekend at
RT. 15Thevasetivti oreright enhgrine¢rethicain@he tesidoe xtas perifiedbyedlhsa 2 times with H20.
The chromatography over silica gel (eluent: DCM/CH3;OH/THF 90/5/5). The product

fractions were collected and further purified by RP high-performance liquid

chromatography. The product fractions were collected and concentrated. The agueous
concentrate was filtered , and the solid retained washed and dried (vac.) at 65 °C,
20 yielding 0.065 g of compound 2, melting point 255.5-260.2°C.

Example B3

Preparation of 4,6-ethanediylidene-19H-pyrimido(4,5-b]{6,13,1]benzodioxaazacyclo-
pentadecine, 17-chloro-8,9,10,11,12,13-hexahydro-20-methoxy- (compound 3)
A solution of intermediate 13 (0.0012 mol) and tributylphosphine (0.0018 mol) in
THEF (dry)(50 ml) was stirred under N, conditions at RT and then a mixture of 1,1'-
25  (azodicarbonyl)bis-piperidine (0.0018 mol) in THF (dry) (10 ml) was added
dropwise. The reaction mixture was stirred overnight and extra tributylphosphine
{0.30 ml) was added. The mixture was stirred for another 4 hours and the solvent was
evaporated. The residue was purified by RP high-performance liquid chromatography
and the product fractions were collected and concentrated, the aqueous concentrate
30  was filtered , and the solid retained washed and dried (vac.) at 65 °C, yielding 0.040 g
of compound 3, melting point 241.5-242.7°C.



)

organi c | ayer was separated, dried (MgSO4), filtered off and the sol vent was
.5 evaporated. The residue was purified by high-performnce |iquid

chr omat ogr RP-18 (Normal Phase). The product fgdeid; 04
col | ect ed, @§Eg04lslg¥vént was evaporated and the residue was cﬂ%? (vac ) at 65

C, yleldlng 0.009g of conpound 1. Exanple B2 Preparation of

4, 6- et hanedi yl i dene- 19H pyri m do[ 4, 5-b] [ 6, 13, 1] benzodi oxaazacycl o-

pent adeci ne, 15-chloro-8, 9, 10, 11, 12,103- hexahydr o- 20- net hoxy- (conpound 2) 10
A solution of internediate 9 (0.0024 nol) and triphenyl phosphi ne (0.0036 nol)
in THF, dry (100 ml) was stirred at RT and then a solution of bis(1

nmet hyl et hyl ) di azenedi car boxyl ate (0.0036 nol) in THE (10 m) was added
droumﬁseﬁExmmghﬂB4eaction m xture was stirred for 6 hours and extra bis(1-

met hyl et hyl ) di azenedi carboxylate (0.35 m) in THE (10 m) WAs added. The

[)n' xt ulr e 15?re@?1&tlsh of 4écbtltri]memryh@hb—i&ﬂmﬂi@mmﬁdd[aﬁeﬂ[6 IEthémg IO—IV'(IE' H\élas ;)g ; i5f [ e_cil_ )
F?oﬁﬁg?mﬂ%é%%%&”%i i %Eﬁv Sy daﬁfﬁn?ﬁ# (B Pahony (RomRgh Joer f of mance
cloﬂglent r £ @0 H%mg{ 58%%%%& 17 g@@@%’t?gtaég\g%bu%fq qsgfélgﬁ W%@ I'Pﬁ‘g "ggﬁf d retained

washed ar{le dﬂ) wab s(tmd aj R¥tunbér I3 ar@0harni 2dcdutivgy . 10I6%azpdishrboopipiasind 2, nel ting

p0|nt 25
yli defe- yr| ®; 80% E@r{gﬁfﬁ?éﬁlﬁ’%ﬁ%ﬁz"S o) fé”ésg&agh%&@ﬂ&gﬁ?mgem ne,
17- chl or ¥® sg;r@@fmﬂ fi@ldltbem@kaﬁsﬁmuszﬁabmwosﬁfwtﬂm&dmi%) I'A sol ution of

t d THE
Gty (50 Caicbondp iR e (Bt bt TRORSBUNE Bt e WdetBl) 01 e o
1,1 - 25 quameght oaaldtshmgﬂlyem yapeqreptiteseunder wouedipsespuienTiHesidee yps (10 m ) was

added dr RWFISE by m%@gmarﬁﬁuée mﬁm Sty dph§ EChe D6t HhltioRD defXt T @
tributyl phosphl ne was added. The m xture was, stirred for another 4

hour dVandgoll Préc%}%ﬁprgﬁa@ solygnippIsAYaRpratethel heaesulting RIBEIPIAIS Wes ed by RP

hi gh- per filfep@l) 6@sHedGid dried (vVaBRIRDA BT, yicliglg OIBS Y sTdagipofiicd4t | ons were

col | ect ed ﬁd Concﬁg’d{%ﬁ% t he agqueous concentrate 30 was filtered, and the
solid retBf HBEHPUAS dried (vac.) at 65 C, yielding 0.040 g of conpound
3, nmelting point 241.5-242.7C. WD 2004/ 105765 PCT/ EP2004/ 005621 -121-

Exanpl e B4 Preparation of

4, 6- et hanedi yl i dene- 8H, 18H pyri m do[ 4, 5-b] [ 6, 12, 1] benzo-

di oxaazadehygldeBS adeci ne, 16-chl oro-9, 10, 11, 12-t et rahydr o- 19- net hoxy-
(compound 4) A solution of intermediate 17 (0.001 nol) and tri butyl phosphine
(0. 0012 mbreparatiom 4, 61gtiamediy)idenss] 9-pymmidlobt. R¥1[01d ddbanzodinghardmyploa sol ution

of 1, 1" - (3&RdidHePEBYID)N! 2, 13-hexahydro-20-methoxy- (compound 5)

15 A solution of intermediate 21 (0.0013 mol) and tributylphosphine (0.002 motl) in THF
(50 ml) was stirred at RT and then a solution of 1,1'-(azodicarbonyl)bis-piperidine
{0.002 mol) in THF (5 ml) was added. After addition, the reaction mixture was stirred
for 6 hours and the reaction was completed. The solvent was evaporated and the
residue was purified by RP high-performance liquid chromatography. The product

20  fractions were collected and the organic solvent was evaporated. The agueous
concentrate was filtered and the solid retained washed and dried (vac.) at 65 °C,
yielding 0.100 g of compound 5, melting point 243.3-251.2°C.

Example B6
Preparation of 4,6-ethanediylidene-19H-pyrimido(4,5-5](6,13,1]benzodioxaazacyclo-
pentadecine, 17-bromo-8,9,10,11,12,13-hexahydro-20-methoxy- (compound 6)

25 A solution of intermediate 25 (0.00079 mol) and tributy}phoshine (0.00316 mol) in
THF, dry (50 ml) was stirred at RT under N,-atm., then a solution of 1,1*



|

5 piperi dine (0.0012 nol) in THE (10 mM) was added dropw se. The reaction

m xture was stirred for 4 h and then an extra anount of tributyl phosphine (1
m) and 1,1 - (azodi carbonyl)bis-piperidine (1g) were added. The resulting

m Xt ure WXBOHMPEHS overni ght and the sol vent was concetEWERWMAAMOMr reduced
pressure. The residue was purified by RP high-performance |liquid

chromat ography. The procuct fractions were 10 collected and the organic

sol vent was evaporated. The resul tig@ precipitate was filtered, washed and
dried (vacuun) at 65C, yielding 0.0 g of conmpound 4, nelting point

213. 5- 22@23&;.;3165@)1}1@5%&5@@0@31'6%1 [n THE, dry (10 ml) was added and the
4, 6- et hanedi yl i dene- 19H- pyri

go[ 4,5 Bh[ ] benzodi oxaazacycl o-
pent adecT‘ﬂEﬁO’Bmg‘t‘ifG wag stizred for e hontt Zbldﬁ’éF i'f’é"B BLW& 5) 15 A sol ution
of inter i"dt&l %réﬁd&@&@sﬁﬁfehlﬁMPEﬁh@ufe){hﬁﬁ@@%& fiRerc@. DREXiRE) in' THE (50

n1) was s ed.at RT and th SQ
- azéﬁ)‘%l ﬂ“ﬁﬂ%ﬁ{?ﬂ%ﬁ* §°‘BP‘S€$ P&‘fﬂ‘éﬂglﬁ(%cbygig\i glr%rP)HfPﬁnﬁflqE liggidy ) was added.
Af t ers addhﬂ)trﬁtbgréph? Tl&ﬁ{ﬁ’bdm fmmmrveewva@leatddrah&dond‘eﬂfratsd haeldeamgand t he

reaction ed The ent d and the residue was
purifi edoggﬁﬁlﬁgﬂg B%V’P%‘F?‘f‘afﬁ “?qqlﬂﬂmﬁs%ﬁr(g% % aphy. The product 20
fractions were collected and the organi c solvent was evaporated. The agueous
concentrate was filtered and the solid retai ned washed and dried (vac.) at 65
C, yielding 0.100 g of compound 5, nelting point 243.3-251.2C. Exanple B6

Pr epar at Ensample B7

4, 6- et hanedi yl i dene- 19H pyri m do[ 4, 5-b] [ 6, 13, 1] benzodi oxaazacycl o-

pent adeci Preparifferbofoh®-cthadediglidehe-B2, AB-penmidods,6-52(6; Hetlbenap- (conpound 6) 25 A

| uti ' ' 0. 00316 I
;S(r)1 uTIHEn @BXA%gg %?%ﬁe&n@ié%l(gg(%?o Qi %gg'hkﬁhgp%%ﬂp}%ﬁyxg—esgl ution 01[m :
1,1° WO 2@0@@@@'@5 PCT/ EP2004/ 005621 -122 (azodi carbonyl ) bi s-pi peri di ne

(0.00316 nol) in THF dr %Q'Fﬂlo m} was added and the reaction mxture was
stirred Toputylphagune(0:001Fmelhard 1,1 azedisartunylbistpiperiding®.0047apel) at ed, t he

resigue wag fided hOET tdla Rllﬁ’ﬁm%ﬂn%e%e&fhtétzg r(@ OWmBl)hﬁ T80 g ahd| trate and

the residue were comnbi ned purified by i gh-performancé liquid 5
chr onat cledpryion THutugsy Wéﬁﬁtﬂqdrfafc? hewws: W@rseh'em Vascvaporaied Wigskent r at ed,

y |7 eIPdl NGredledkBi c?u&hd%e fz-fsmg@ mggmle&g 3@5216 ITPEPOIITN 228 85484 201] Exarrpl e
rep ion o anedi en enzo-

di ox&azi&él‘%‘ﬁ&%&éﬁ?ﬁge oAt eé‘ﬂ T’(?Si‘ias ‘?P%‘éf‘ &Pﬁg&ﬂ‘f&ﬁﬂlﬂk Yret hoxy-

( conpounBPh glectrb:LﬁrMh@kﬁ@hd B&oﬁﬁt@@aﬂpﬁyﬁﬂi@ praﬂustbt fractions were collected :

11 1_5( azg dd gropg%pl cI s)o? g\;:fpgll'a?eed {fRe aqueous con)ccntrate was filtered, and the

solid retained washed and dried (vac.) at 65 °C, yielding 0.145 g (30%) of compound

7, melting point 240.6-243.7°C.

Example B8

Preparation of 4,6-cthanediylidene-21H-pyrimido{4,5-b1(6,15,1]benzodioxaazacyclo-
heptadecine, 19-chloro-8,9,10,11,12,13,14,15-octahydro-22-methoxy- (compound 8)

20 A solution of intermediate 33 (0.0045 mol) in THF (200 ml) was stirred at RT and
tributylphosphine (0.0047 mol), then 1,1'-(azodicarbonyl)bis-piperidine (0.0047 mol)
were added. The reaction mixture was stirred for 4 hours and the solvent was
evaporated until 2/3 of the initial volume. The mixture was filtered and the residue
washed with a small amount of THF. The filtrate was concentrated and this residue

25  was suspended in H;O and stirred. The resulting precipitate was collected by
filtration, washed with water and treated with boiling 2-propanol. The mixture was
cooled and filtered, the solid retained was washed with 2-propanol and DIPE and
dried (vae.) at 60°C, yielding 1.4 g (74%) of compound 8, melting point 147.7-151.1
°C.



10 were added at RT to a solution of internediate 29 (0.0012 nol) in THE (80
m) and "the reaction m xture was stirred for 2 hours. The sol vent was

evapor at edw?%%wgﬁeduced pressure and the residue was 15(?1;/%1; H6ldoRe 0l |1 ng
o)

Dl PE/ CH3CN This m xture was filtered, the alned was

washed with CH3CN and purified by RP high-perfornance liquid chronatography.

The product fractions were collected 15 and the. organic sol vent was

evapor at ed. The aqueous concentratepas filtered, and the solid retained

washed and dried (vac.) at 65 C, yielding 0.145 g (30% of conpound 7,

mel ting point 240.6-243.7C. Exanple B8 Preparation of

4, 6- ethanediylidene-ZlFprrinido[4,5-b][6,15,1]benzodioxaazacyc|o-

heptadeC| Beghl oro-8,9, 10, 11, 12, 13, 14, 15- oct ahydr o- 22- met hoxy- ( conpound
20 A soiutlon of internmediate 33 (0.0045 nol) in THE (200 m ) was stirred

at RT and Ptdpaiatibil Iopmesmlnaﬁ ﬁ&n@@ﬁﬁzmgio’nmldews -b][6, 16 1]benzo—

1,1 -(az\(,)\ggjcar bon bi s- EI ﬁﬁl’l di ne Jn% ggd The reaction

m xt ur e xnglapy CF”(S‘FCI whorerdd tlﬂelzs]él% 165 h@&% WgReKYant i | 2/ 3 of
the initi gdomyRub®e) The mixture was filtered and the residue washed with a
smal | anmount of THE The filtrate was concentrated and this residue 25 was

suspended | stirred. resul ti ecipitate oIIected by

i1 Erat chiolel gt tiniecid 0% ipddk dateptBh b Res feta BRI ol . The

r2ri xture \Azfi&tyl«pb@dpﬁdlea(o.goijdﬂnbbgtﬁd] l,llh(az@did:drgog}ewl dm&ﬂs(mﬂmb?dol\gx) t hf
-pro anq an rie vac. t i i .4 9 (74 o]

conpo and s aﬁ&?‘fﬁ& TEAGRQH mipiue ’/‘gaigi‘?‘)ij %&4?%52%8317‘31%92‘%8éw%/ EP2004/ 005621

- 123 Exanphpriidd EntidP43 af the mitddl volume. The precipitate was filtered and washed

4, 6- et haq,e(g:H 4 émggaﬁ%l?nﬁ ’012 %ﬁFpi( ﬁu‘g%[was cogléngal]ég Jila'leenr%.gaue was stirred

dloxaazacy 00C
20- chl or an @I,z@OTlid_reslﬂtlﬂ@prbmpmae 165 oclieatpddrydil@3tioret Washgd withovateriand 9) A

sol uti on .o | ) ad rred at RT

and tri bu% P% g&%&é&égrrgg@tm} &’asc% 1-1961":3 azogfe?a%’ yl %L{is pi peri di ne
(0.0023 rfdlal)nedaﬁwasa@medh 27mepanelandivith BHEE an waldvequum)ed% 6D, 4 hours and
the sol veny \qgﬁ)(fe%/m %%%H%Eﬁd9%fl IH%%HP” 0 i hgak oppol une. The precipitate

was filtere hed wth a sma THF. The filtrate was
concentrated and the residue was stirred in H20. The resulting precipitate
was collected by filtration , washed with water and treated with boiling
2-propanol. The m xture was cooled and filtered, then the solid 10 retained
was washegamintd B29 propanol and with DI PE and dried (vacuum at 60C),
~yielding 0.6 g (63 % of conpound 9, nelting point 177.4-183,8 C. Exam
1peB10 - a) Preparation of 4,6-ethanediylidene-19H-pyrimidoj4,5-b][6,13,1]benzodioxaazacyclo-

pentadecine-17-carboxylic acid, 8,9,10,11,12,13-hexahydro-20-methoxy-, methyl ester
(compound 10)
A mixture of compound 6 (0.0005 mol), Pd(OAC); (0.022 g), 1,3-

15  propanediylbis[diphenyl-phosphine] (0.088 g) and potassiumacetate (0.100 g) in
methanol (g.s.; dry) was reacted under CO-gas (30 atm) for 16 hours at 125 °C. The
solvent was evaporated. The residue was taken up into water and this mixture was
extracted with DCM. The separated organic layer was dried, filtered and the solvent
evaporated. The residue was purified by HPLC over X-Terra (gradient elution with

20  eluent: CH3CN/CH;OH/NH4OAc). The product fractions were collected and the
solvent was evaporated. The residue was taken up into water, alkalised with K,COs,
then extracted with DCM. The separated organic layer was dried, filtered and the
solvent evaporated, yielding 0.057 g of compound 10.

b) Preparation of 4,6-ethanediylidene-19H-pyrimido[4,5-b][6,13,1]benzodioxaazacyclo-
pentadecine-17-carboxylic acid, 8,9,10,11,12,13-hexahydro-20-methoxy- (compound
1)



a) Preparation of

4, 6- et hanedi yl i dene- 19H pyri m do[ 4, 5-b] [ 6, 13, 1] benzodi oxaazacycl o-

pent adeci ne- 17-carboxylic acid, 8,9, 10,11, 12, 13- hexahydr o-20- net hoxy-,

met hyl es¥W& 2004488 und 10) A nixture of conpound 6 (0. GETERBNM0054 oaC) 2
(0.022 g), 1,3 15 propanediyl bi s[di phenyl - phosphi ne] (0.088 g) and

pot assi umacetate (0.100 g) in nethanol (qgq.s.; dry) was reacted under CO gas
(30 atm for 16 hours at 125 C. The 21?0| vent was evaporated. The residue was
taken up into water and this m xturé*fias extracted with DOM The separ at ed
or gani ¢ A ayisturavafScotiipoadd 10 i(0.0602adoB id THRE3 sd), neantianob@aphr Be@H. 1IN 'he r esi due

was purifi er X-Terranbgradi ent ution with 20 e] uent:

CH3CN/ CI—@(Fﬁﬁ ﬁﬁé@&%&ﬂ&%é&}ﬁ&t gPrgﬁ%ﬁ ur%gllrhg S@S’F‘Pte‘%afseed' aB?Faée he sol vent
was evap¥ags €imliias addsd €] (A, It mRevasiaddéddnd thetngrtureal dsastikrsé dorvd t h K2C03,

t hen ext t 1.t h. T r r.ganic ed, filtered and
t he sol"{’/@r?]' ev pegrgbzi ed‘?ai/giﬁgqr%f@g’ "gésggdi&&g&atcéb'hg%ﬁ&%f\éﬁéf%nﬁngpar ation of
4, 6- &t hastientid yih THED theh Sitepdrdf hardodriedSyibldig, AG361E bfcumminogd ddzacycl o- '
pent adeci ne- 17-car boxylic acid, 8,9,10,11, 12, 13- hexahydr o- 20- net hoxy-
(conpound 11) WD 2004/ 105765 PCT/ EP2004/ 005621 -124 A m xture of conpound
10 (0.0002 mol) in THE (3 m), methanol (3 m), NaOHIN (1 m) and H20 (2

m) was ExampleBl&t 50 C for 3 hours. The solvent was evaporated. Water (2

m) was added.. HO (1 N, 1 m) was added and the m xture was stirred for a
whi | e. Theeparasonifparelidias, 1-1(BHd0ed , 1% ¥3-haxabydsa-2Qimethowst-&.0;cthanen filtered of f

agai n ang; L7 cTe 5 ' : i-R@_0.036 g of
PR AL Tl ok oat s ek

1-[ (8, 9, {epmmound 123- hexahydr o- 20- net hoxy- 4, 6- et hane- _
di yI i dene mhitrduf domhstahd 670.0004mbB, Bd@an3pdintggzacycl opent adeci n- 17-yl ) car bo

15 pr rmRE e Qb R P ciey MO ) S pozpine (g0 ol PAHE (o 100 ) )

THE 1010 (4., 9ry) vksyiEadt@buriideCOeghs B0l elm)E6r Diloursht 12517, ThE sdifetiauliss at 125 C.

The sol vent was .evaporated. K The residue was, taken up into water. and this
et ur e QNAROTELy TS P B (ARRD e WElEs A Uy e SR AR dr i ed,
filtered@Nd Thheesmited ntgaricaper ataedried fidteredand dhesohveat wupofateeld Thy HPLC over
X-Terra Len Uil ¢ Rt D el uent : CH3OH N. 1QAc) . The product
fracti oﬁégé}e%?‘g%cé}frﬁléec Dégﬁg]‘ri\\% o %rgkﬁgpeé%ﬁagﬁ%%or%%gpﬁﬁd. The resi due was
t aken ufCHHENGRBOH/NHRIOKa) i Bregroduchfrka008 wetdhableerd rutthedolvent weDCM  The
sepggat %‘36&%@%&' Phd RAYAhe WAS ‘Eﬁﬂzﬁﬁ' intd WaleS A0 W R ,66, RS eRYRRQN at ed,

yi el ding O. grof corrpouncii .

with DCM. The separated organic layer was dried, filtered and the solvent evaporated,
yielding 0.051 g of compound 12.

Example B12

Preparation of 4,6-cthanediylidene-19H-pyrimido[4,5-b][6,13,1}benzodioxaazacyclo-
pentadecine-17-carbonitrile, §,9,10,11,12,13-hexahydro-20-methoxy- (compound 13)
20 A mixture of compound 6 (0.0002 mo)), tris[u-[(1,2-n:4,5-n)-(1E,4E)-1,5-diphenyl-
1,4-pentadien-3-one]]di-patladium, (0.011 g), 1.1-bis(diphenylphosphino)-ferrocene
(0.013 g), Zn (0.005 g) and Zn(CN), (0.045 g) in (2-oxo-1-pyrrolidinyl)- methyl (2
ml) was reacted in the microwave for 30 min at 150 °C. Water (4 mi) was added and
this mixture was extracted three times with ethylacetate. The combined organic layers
25 were washed with water (2 x), dried, filtered and the solvent was evaporated. The
residue was purified by reversed-phase HPLC over X-Terra (gradient elution with
eluent: CH;CN/CH30H/NH;OAc). The product fractions were collected and the
solvent was evaporated. The residue was taken up into water, then alkalised with
K>CQs. This mixture was extracted with DCM. The separated organic layer was
30  dried, filtered and the solvent evaporated, yielding 0.063 g (81%) of compound 13.



Exanpl e B 12 Preparation of

4, 6- et hanedi yl i dene- 19H pyri m do[ 4, 5-b] [ 6, 13, 1] benzodi oxaazacycl o-

pent adeci Ngrldn nitrile,8,9,10, 11, 12, 13- hexahydr o- 20- net hoxy- (conpound
13) 20 A %%3?‘2"%26? conpound 6 (0. 0002 nol ), PCI/EP2004/005621
tris[-[(1,2-x1:4,5-r1)-(1E, 4E)-1, 5-di phenyl

1, 4- pent adi en-3-one] ] di -pal | adium (0.011 g),

1, 1" - bi s(di phenyl phosphi no) - f el Tocepgs_ (0.013 g), Zn (0.005 g) and Zn(CN)2
(0.045 g) in (2-oxo-l-pyrrolidinyl)-"methyl (2 m) was reacted in the

m crowave for 30 mn at 150 C. Water (4 nil) was added and this m xture was
extracted three tines with ethylacetate. The conbi ned organic |ayers 25 were

washed wekhmyetrns (2 x), dried, filtered and the sol vent was evaporated. The
residue was purified by reversed-phase HPLC over X-Terra (gradient elution

with el UFlﬁféram&bﬁSﬁﬂeW%ior,1ﬁi@élﬁﬁé&ﬁ‘}&roﬁﬁﬁ&ﬂh@ﬂyﬁ}ﬂ%ﬁa&o' lected and
i

the sol vg. was, _evapor at ed. esi due was’taken up into water, then

al kal i seddixiidene- Ry migaidsd-Hi(Q4 34 epzrdiciarzagyalepenigdesinBan ermhonglpar at ed
organi c | gy@pows1430 dried, filtered and the sol vent evaporated, yielding

0. 063 819 of .conpo 3 004/ 765 / EP2004/ 005621 -125 Examlie
B 13 p?eéawﬁifrs Rt mm%ﬁ%om,%ﬁ), PR3 ot D). !
3_— [ I( 8,9, 1Qi-1i9r&pah2di_§11i)_id’[&£¢ ﬂo?ﬂhﬁ?(ﬂl U8R Ye) 4nd mptihalige ((l).200 g) inc'iI“HI-_? 17-31) o
iylidene- rimdo - n i oxa ¥, ent,adeci n-17-yl ) car bo
nyl | ' (c %o‘ﬁ(ﬁxiﬁffa&e '}ﬁféﬂﬁy‘eﬁfsj(g%ﬁ%ggﬁ‘éﬁgh%“& #da9 ﬁof‘lﬁe S%"(‘%&’éﬁz (0.022 g),
1, 3- pr opavepdrayddoiTh¢ chisjalne myak taklen ap bito ehtef BndDBS mxtiaa cvasexpdoddd with (0. 200 g) in
THP 5 (q react under, . t f 4 u at 125 C.
The sol B, HiEkpliRa bEARIANA At rAERAR R e PlapdrelBl B 3 i <

m xt ure wagluextas patifee by HRLCDEk XTTegad ppdicalt ddlioy wélneluehtayer was dri ed,

filtered S| rhf HPLC over
X Terra CoPan COMNRUAS, ARBAEE reckefs wER el g Bt C0LC,

f r act® onsvaperatede dh¢ easidea wan tekenep o waler, aliedised wite Kapoh dhemiextmgiedr esi due was
taken upwiiSCMRTRS sepafatedll drgﬁﬁk I%/érn}/ﬁl%ﬁgé filleR&DarPthé é\ﬂfl@rg evifidchtedCM  The

separ at.ed, organic_|layer was dried, filtered and the sol vent "evaporated, '

yi el di ngY§ldes0-80%e obepmeniing 144, Exanpl e B14 a) Preparation of

4, 6- et hanedi yl i dene- 19H- pyri m do[ 4, 5-b] [ 6, 13, | j benzodi oxaazacycl o-

pent adeci ne, 17-brono-8,9, 10, 11, 12, 13- hexahydr o- 20- ( phenyl net hoxy) - (conpound
15) 15 g solllétﬂ'lgn of internediate 47 (0.0026 nol) in THE (140 mM) was -
stirred t+i but yl phosphi ne (0. 0035 nol) was added and then ADDP (0..0035

ol ) and OPFBRGHYF B Ot SkiteEe B RaB ushisgm e RULE AR MR 1 ur e
was sti rrpshtddecing,27-bromo-8,9,10,11,12,13-hexahydro-20-(phenylmethoxy)- (compound 15) :
15 A solution of intermediate 47 (0.0026 mol) in THF (140 ml) was stirred at RT,
tributylphosphine (0.0035 mol} was added and then ADDP (0.0035 mol). The
reaction mixture was stirred for 6 hours and extra ADDP (0.0035 mol) and
tributylphosphine (0.0035 mol) were added. The resulting mixture was stirred for 12

hours. The formed precipitate was removed and the solvent was evaporated under
20 reduced pressure. The residue was dissolved in THF (100 ml) with molecular sieves.
Extra ADDP (0.0035 mol) and tributylphosphine (0.0035 mol) were added and the
mixture was stirred for 2 hours. The resulting precipitate was filtered off and the
solvent was evaporated under reduced pressure. The residue was filtered over silica
gel (eluent: DCM/CH30H 98/2). the product fractions were collected and the solvent
25  was evaporated, yielding 0.600 g of compound 15.

b)Preparation of 4,6-ethanediylidene-19H-pyrimido[4,5-b1{6,13,1]benzodioxaazacyclo-
pentadecin-20-ol, 17-bromo-8,9,10,11,12,13-hexahydro- (compound 16)
A solution of compound 15 (0.0006 mol) and (methylthio)- benzene (0.006 mol) in
trifluoroacetic acid (6 ml) was stirred for 3 days at RT and then the solvent was
evaporated. The residue was quenched with H>O and the aqueous layer was extracted



hours. The fornmed precipitate was renoved and the sol vent was evapor at ed
under 20 reduced pressure. The residue was dissolved in THE (100 mM) wth

nmol ecul ar .ﬁﬁﬁ{%ﬁ"“m ra ADDP (0.0035 nol) and tributyl @%&@24’@{%"%91 0035 nol)
e

wer e added “ah m xture was stirred for 2 hours. Th

precipitate was filtered off and the solvent was evaporated under reduced
pressure. The residue was filtered over silica gel (eluent: DCNYCH30H 98/2).
t he product fractions were collectethand the solvent 25 was evapor at ed,

yi el ding 0.600 g of conpound 15. b)Preparation of
4, 6- et habdPGM. 3@1@@@@9&@10&%@@@4 8o ldyes us filjasechofdov srhed and ¢uidd -

pent adeg g lenod7g; - 1&l, 12, 13- hexahydro- (conpound 16) A
aindf) &leo°d:; ylglédﬁ{%c-ogg%uﬁgl

sol ution of conpound 6 nmol) and (nethylthio)- benzene (0.006 nol) in
trifluoroacetic acid (6 mM) was stirred for 3 days at RT and then the sol vent
was evaporated. The residue was quenched with H20 and the aqueous | ayer was
extract Eﬂaf@e@@‘” 105765 PCTI EP2004/ 005621 -126 with DCM The precipitate
bet ween e tw layers was filtered off, washed and dried (vacuum at 60C,

yi el di ngpfeamRALNSE Zﬂ;@aetlﬁﬁ@(ﬁmi@fzn@h@}ﬁfgﬁﬂﬁfdaﬁ 5’-@%9‘13,1]bcn_zodioxa_azacyc]0-
4, 6- et hanedld?él i dene- lglzég)grl m_do[ 4, 5- b&g’ 13, 1] behzodi oxaazacycl o-
pent adecP§ikadesing, kyrprogoss, 940411, 1251 3thexghydiendfrl 8-(4e0qrpbqlinyhBrapesdY Y- ny | ) pr opoxy] -
ﬁg%gc(a@gggﬁggwl shnd A)7y. 5 A mixture of conpoundGéG (]9' 000065 nol )tﬁnd
. in D S rr . mn. , en

4 (3 chPESR abgmpeaBr g0t SmoliGoaR ok f0.ofbis el 4 W' act | on
(0 00008 oL, e adGeand (e mLx i o e ) Ler the
Start1 ngd siapisain tEediinanmale Sehatind o ERyatod it 8le-Gytton gh 10
{)ﬁr for rrptml)%q:phdlixﬁ(ﬂd]@ﬁﬁﬁfgmt)h?as aﬁh?_i ardotie atix threaeds svimed ier Bdoyol | e;:t edt agd

e organi G . solven S, evapor : e us.. rape was extracte
i th e B AL R RN es he M BN BT BERE G, 1 erec
t heid t hperfemianentiquid s hwwepegraphed Thy priddéetfracOo@0deng cofleathpulithel 17. 15 Exam I n
e B 16 ' . , a ;
4, 6. erniR PGl O RO R T
pent ade XAA/CH:RH (¥D-@dheierganic 1aven wap dsiethiMa ) (idléarpb dbrd 88) A sol ution of

inter rreg(g[a&g\wa@eogg,&ga&fq@hihoiohowﬁ:ﬂ&%dahﬂaws stirred at RT under N2 and
tri butyl phosphi ne (0. 0017 nof) was added, then 1,1'-(azodi carbonyl)bi s-

pi peridine (0.0017 nol) was added and the reaction m xture was stirred for 1
hour. The solvent was evaporated until 1/3 of the initial volunme and the
formed BregpRiBlEte 20 was filtered off, then washed. The filtrate was
evaporated and the residue was

a)Preparation of 4,6-ethanediylidene-19-pyrimido{4,5-5][6,13,11benzodioxaazacyclo-

pentadecine, 17-bromo-8,9,10,11,12,13-hexahydro- (compound 18)
A solution of intermediate 49 (0.0012 mol) in THF (50 ml) was stirred at RT under N,
and tributylphosphine (0.0017 mol) was added, then 1,1'-(azodicarbonyl)bis-
piperidine (0.0017 mol) was added and the reaction mixture was stirred for 1 hour.
The solvent was evaporated until 1/3 of the initial volume and the formed precipitate
20  was filtered off, then washed. The filtrate was evaporated and the residue was
quenched with H;O. The mixture was acidified with HC] (1N) and extracted with
DCM/CH3;0H (99/1). The organic layer was dried (MgSOy), filtered and the solvent
was evaporated. The residue was purified by Flash column chromatography (eluent:
DCM/CH;0H 99/1). The product fractions were collected and the solvent was
25  evaporated. The residue was stirred in boiling 2-propanol, then the resulting
precipitate was filtered off, washed with 2-propanol and with DIPE and dried
(vacuum) at 60 °C, yielding 0.111 g of compound 183.



f

guenched with H20. The m xture was acidified with HC (1N) and extracted with
DCM C1130H (99/1). The organic |layer was dried (MgSO4), filtered and the

sol vent ted. The residue was purified by Fla i
ohr ot ogr Ak U APt@nt :  DOM GHBOH 99/ 1). | The. pr oduct t rECT S s

coll ected and the sol vent was 25 evaporated. The residue was stirred in
boiling 2-propanol, then the resulting precipitate was filtered off, washed
with 2-propanol and with DI PE and drnped (vacuum) at 60 C, yielding 0.111 g
of corrpOﬁd 1?. 20041105765 PCT/ EP2004/ 005621 -127 Exanple B 17

a) Pr epar el , 6- et hanedi yl i denepyri m do[ 4, 5-b] [ 6, 1, 12] benzoxadi azacycl o-

pent adeci ne- 13(8H) - carboxylic..acid,  17-b -9,10,11,12, 14, 19- hexahydr o- 20-
met hoxy- , 2)%," -agqtﬂj‘_?%toﬁgiﬁéﬂtt dlgggeélppxmb{,ﬁ—gﬁﬁg)ﬁﬁmgm ;a&ﬁc:)@?o-i nt er medi ate 55
Eg. 883% npéﬁtadeainEHE(SIgbrca}bdxgzﬁ@adifa)17\&&@5@9,r({,)pmzla,%_fahemgdw-g@ut yl (pgog ggizne

. not ), was e e ' -(azo rbon I S- piperidine, .
not) was Hﬁh@éYaﬂa'gﬂﬁtWYL%&ﬁFg}ﬁ(ﬁP&Pﬁ?f@ %.s st iyrred folro g hours. 5 The
P eci Pl g g oo Lot pr bt AN washac T fLl iAo, vas. evapor at 64 and
used as %B@WWPW@%@%?HO@@\E@?‘%S %‘f@ﬁdm%‘ gglr"{a%f‘“?ﬁ?«?“ﬁ@%‘ﬁaue (0.200 g) was
puri f i ed piperiRReh{003p exdl bwasmided and theirchctdr mivvre graastigred fored pruwotluct fracti ons
were col t ' " va . agueous
conce%t r g?' gggmggﬁggﬁsreggqog%}%%tﬁ lwtgﬁh“&‘%@g%‘?‘&aﬁﬁ%%%@%ﬁ}g%‘ﬂas dri ed
(MySO4) , wasfiltereddfiodntd washeh Thifiltsaté wesnevaperateghangd usest ascucly irethdinast 0. 005 g of

conpound : e ' ‘ o . S
4, 6- et harrl_e gﬁ?%tggn‘ggéﬁk%ﬁgéﬁ Ldug(% ?%?)1\7?321]%1518%8%6‘ i%?%gf?g%l}angf- pent adeci ne,
17- br onoliguisl cheomatoaraphyz The produesdragkor werg oollasted g thecerigppigsalven) A sol ution

of conpound edhorHed AR g coftemdiO (hs bitadREAGDE M Ind BE oMahidvas stirred
for 1 hour at %?&{iﬁg@ge sol vent was evaporated under reduced pressure and

d|
co- e¥Apor&teia diltergkoff.dhenfhe sol¥ent sas eyapgratet peslding §-Wopr opanol |
t hen thegjofrceﬁllpbﬁﬁmg;,pr ecipitate was filtered off, washed and dried. The
filtrate was evaporated and the residue was purified by RP hi gh-performance
| i qui d..chbPreegtoapiv,6-dhamediytideheprifidi¢d,5 oNs, NN eeneotddeetaegtland t he organic
sol vent wvas  .eyapar d. T ncentrate was filtered off, washed and
ari ed (VRS SBRG P Bomer 83230 4SSy ARG BB s i S Sb Rear n | peBis
a) Pr epar &t saduticaf of compound 19 (0.00092 mol) in mono(triflucroacetate) (20 ml) was
4, 6- et hangdi yki 4. do[ @ﬁ@g adeci ne,
17-br om)[g @%&’ﬁd&i?@%ﬁ%]ﬁ@tﬁ, , tﬁgg’ogg% a%’félrcgaﬁj%a?ne 09%?- %ge?ﬁ%%ﬁbﬁgg Aj‘ri]])e
. co-evaporated with foluene. The residue was stired in boiling 2-propanol, then the
1

[

resulting precipitate was filtered off, washed and dded. The filtrate was evaporated
and the residue was purified by RP high-performance liquid chromatography. The
product fractions were collected and the organic solvent was evaporated. The aqueous
concentrate was filtered off, washed and dried (vac.) at 70 °C, yielding 0.040 g (5 %)
of compound 20. L

20

Example B18
a)Preparation of 4,6-ethanediylidenepyrimido{4,5-b][6,1]benzoxaazacyclopentadecine,
17-bromo-8,9,10,11,12,13,14,19-octahydro-20-methoxy- (compound 21)

A solution of intermediate 60 (0.0011 mol) in THF dry (50 ml) was stirred at RT and

- tributylphosphine (0.0016 mol) was added, then 1,1'-(azodicarbonyl)bis-piperidine
(0.0016 mol) was added and the reaction mixture was stirred for 4 hours. The solvent
25  was evaporated until 1/3 of the initial volume. The resulting precipitate was filtered
off and washed. The filtrate was evaporated and the residue was purified by RP high-

performance liquid chromatography. The product fractions were collected and the



A solution of internediate 60 (0.0011 not) in THE dry (50 m) was stirred-at
RT and tributyl phosphine (0.0016 not) was added, then

1,1 -(azagiC ) bi s-piperidine (0.00 16 not) was a reaction
m xt ure MQ@W&%A& for 4 hours. The solvent 25 was evag'g&&?g@'q@h{ﬁf 1/ 3 of
the initial volume, The resulting precipitate was filtered off and washed.
The filtrate was evaporated and the residue was purified by RP high-
performance |iquid chronmatography. f§¢ product fractions were collected and
t he WD 2004/ 105765 PCT/ EP2004/ 00562 -128 organi ¢c_sol vent was evapor at ed.
The aqueBEMICHNCBAMas erapaEaied: The aguegus ponceniaieg@s fifipred ofpwasied dried (vac.)

at 65 Cwit BiOlbA®dRedB46.) ﬁF@ﬁ(ﬁE{%ﬁ&%pggmqgr@.%éof@hﬁm@h&zﬁ 19 a) Preparation

of 4, 6-ethanediylidenepyfimdo[4, ] [6,1, 12] benzoxadi azacycl o-
pent adeci ne, 17-brono-8,9, 10, 11, 12, 13, 14, 19- oct ahydr o- 20- net hoxy- 13- net hyl -
(conpound 22) 5 A solution of internmediate 65 (0.0011 nol) in THE (50 m) was

sti rredmhmﬂgpmj tri butyl phosphi ne (0.0016 nol) was added, then )
1,1 -(azodi carbonyl ) hi s-piperidine (0.0016 nol) was added and the reaction

m xture WPgephrdtionest 4 EthénddHtideneplhignidsluyEHI6,1 02 eﬁﬁtﬁﬁ&h@dc?@lou ntil 1/3 of the
11 tr at ebSREinen b4 St Hel o e Pt oraby bbby Bmetblin 100
per f or mawoenpoudd2d) chr omat ogr aphy. The product fractions were col | ected and

t he _organic.sol vent S ed, .T eous concentrate was extracted 2
tined w Wluwfénﬂem%@atsﬁéiﬁ-ﬁﬁﬁwgenﬂﬁf @ﬁi‘@g‘”&%@@@}‘"‘,t WA T Cor e of f
The sol witnitylphssphéneal@d0d6 el pwat ddded,thai Hl'e(ayaticadiongtibisvaperidig 50C, yi el di ng
0.004 ¢ %9 ..0f ¢ ou 22. .15 anpl e B20 Rreparat ion aof

2. 6- ot SO Hoft Fbhtes. RPN e R m ity & a2y KODRLES 180 hen,.

pent adeeianeyapbratethuptibl/3 oBthenitidl, volyhe-Trexeswtingprédpitate exfilteedonpound 23) A
m xture i hats, . i ( ) t.rr ed until
conpl et 8ﬂ#a(§]id &%F%?%% tgtrll%tgt%algBg%b%%g%éﬁ%hﬁégér‘!gledgd%f%n%)lf%? Hé ded, then the
m xt@r e Pdermance ligeid cirenAoERPI0 Tho prodvst frackians warwliectbdandthet i on mi xture
was sti bradicdolht 4ds @ o}da@d?Tﬁéacﬁ@soﬁPElﬁ’ndeﬁn-ﬁ% lvaéefgtéééfefaby&ﬁiémﬁﬁphl ne (g.s.)

were added. The resulting mxture was stirred a or 10 hours and again

- » g o t L .
extra ABSIM@agd he orgapic Laer pat gighddprPnetbes liered gl dhespivan! whse i xt ure was
stirred:adpotRBL an@lthd Rsidas iss dridd&as 9hvSIPC, YREIAVADM 2t®E 9 the residue was
purified b\t/, let?%d The product fractions were collected and the sol vent was
evapor at#dPoyi ing 0.017 g of 25 conpound 23.

15

Example B20

Preparation of 4,6-ethanediylidene-13H-pyrimido{4,5-61(6,11,1]benzodioxaazacyclo-
pentadecine, 17-chloro-8,9,10,11,14,19-hexahydro-20-methoxy- (compound 23)

A mixture of intermediate 70 (0.0007 mol) in THF (50 ml) was stirred unti! complete
dissolution and tributylphosphine (0.0014 mol) was added, then the mixture was
stirred and ADDP (0.0014 mol) was added. The reaction mixture was stirred at RT
20  and then extra ADDP (g.s.) and tributylphosphine (q.s.) were added. The resulting
mixture was stirred at 60°C for 10 hours and again extra ADDP (g.s.) and
tributylphosphine (g.s.) were added. The mixture was stirred at 100°C for 16 hours.
The solvent was evaporated and the residue was purified by HPLC. The product
fractions were collected and the solvent was evaporated, yielding 0.017 g of

25  compound 23.



|

WD 2004/ 105765 PCT/ EP20041005621 -129 Exanple B21 Preparation of

4, 6- et hanedi yl i dene- 23H- pyri m do[ 4, 5-b] [ 6, 15, 1, 16] benzo-

di oxadi aza eci ne,

21-chior o- ,9%@8?@?%12,13,14,15-octahydro-24-nethoxy- (cgﬁggﬂﬁﬁ“ﬁﬁfsz
solution of internediate 75 (0.000355 nol) and tri butyl phosphi ne (0.000356
not) in THE (20 m) and DMF p.a. dried on nolecular sieves (5 n) was
treated with ADDP (0.000353 nol) andot he reaction m xture was stirred at RT,

t hen extrg Aﬁ 5 (g.s.) and tributyl phosphine (q.s.) were added and the
reaction s stirred at RT. The solvent was evaporated and the

resi due S pur.ifi by HPLC. th oduct, _f ion re collected and the
sol vent 3@?9&?5%ng’étf,ﬁay?@h@%sé%mﬂ(ﬁéﬁé’3)?’1iéﬁﬁ%?jnd 24, nmelting

poi nt 127 didxadidzacicléXonadérites 21ehRrd38 2, 10; i) 168, 14015 -6dtahydro-24-methox y-

228- 4, 6- et hanedi ylLj.dene- 21, 17- met henopyri m do[ 5, 4-

cl)[1,12, E:]OH}PBQE% eyel oei cosi ne,

8,9,10, 11, 12, 13, 14, 1. 5- oct ahydr o- 24- net hoxy- (conpound 25) A sol ution of

i nt er medifatcdutich ¢fGniefdsiiamel7} (0.000B5E: n{ol band tyibwiglphedphine«d.0803Fkmodnd t hen ADDP

i xtur e ARSRERRD Pl MRS 3R BF polee R Sl il s BERET yrng "1 "

tributyl pHIIPKY.0Q0358 Gnd@PAia1 thve kdactivar mixdakd erchs stlined atdI libanmgyxtraiA®DPe was stired

for 2.ho raf e . . ssure. The
resi dae mg) @??‘i"l‘églﬁsgﬂ%‘?ﬁﬁ%}%@ ag%ezpaﬁdﬁﬁee%%%%gﬁl x Eﬁggﬁggﬁg Gfe"lﬁl trate was
evapor at &I . abt solvent wad eNaporaies apd thefiegidudhvyas pupified by B Lgs. oda producct i ons were
col l ecte A ot t i.al di o % of
conpound L0 2%‘%_‘?3@3*3@% URIONE Giagodle, fohihg PR (199 of

4, 6- et he§OBPPYTH Homeltnanqin137.3dpben%oxadi azacycl opent adeci n- 12( 13H) - one,
17-chl oro-8,9, 10, 11, 14, 19- hexahydr o- 20- net hoxy- (conpound 26) ADDP (0.00034
nol) was added to a solution of internmediate 84 (0.00023 nol) and

tributyl phosphine (0.00042 nol) in THE (20 ml) and DMF (20 m) at RT and the
reactipon BxamblerB22vas stirred at RT for 1 hour. Extra ADDP and

tributyl phosphine were added at RT and then the resulting m xture was
stirred fRodpadativawl ZUH-Rb-ctidnediviia@ 1T70bZHendpelid®A0@41005621 - 130 sol vent

The mxt ofd audigaRat FaReBnE S0 dhire B oo B CRBRo B0 Fhen the

sol vent (wamspoaemdp@d) at ed under reduced pressure and the residue was purified
by HPLC. The

A solution of intermediate 79 (0.0012 mol) in THE (75 ml) was stirred at RT and then
ADDP (0.0018 mol) and tributylphosphine (0.0018 mol) were added. The reaction
mixture was stirred for 3 hours and extra ADDP (0.0018 mol) and tributylphosphine
(0.0018 mel) were added. The resulting mixture was stired for 2 hours and the

15  solvent was evaporated under reduced pressure. The residue was stirred in 2-propanol
and filtered off, then the filtrate was evaporated and the residue was purified by
HPLC. The product fractions were collected and the solvent was evaporated, yielding
0.0027 g (72%) of compound 25.

20  Example B23

a) Preparation of 4,6-ethenopyrimido{4,5-b][6,1,10]benzoxadiazacyclopentadecin-
12(13H)-one, 17-chlore-8,9,10,11,14,19-hexahydro-20-methoxy- (compound 26)

ADDP (0.00034 mol) was added to a solution of intermediate 84 (0.00023 mol) and
tributylphosphine (0.00042 moti) in THF (20 mi) and DMF (20 ml) at RT and the
reaction mixture was stirred at RT for 1 hour. Extra ADDP and trbutylphosphine
were added at RT and then the resulting mixture was stirred for 1 hour at RT. The



product fractions were collected and the sol vent was evaporated, yielding
0.0094 g 5 (10 %9 of conpound 26. b) Preparation of

4, 6- et hanedi yl i denepyri m do[ 4, 5-

b] [ 6, 1, 12\ Sazacycl opent adeci n- 14( 19H) - one, 17- cRFSES2W480561 11 12, 13-
hexahydr o- 20- net hoxy- (conpound 27) Conpound 27 is nmade in a simlar way as
conpound 26. Exanple B24 Preparation of

4, 6- et hanedi yl i dene- 19H- pyri m do[ 4, 5;

b] [ 6, 13, 1] benzodi oxaazacycl opent adeci ne, 17- br mo- 8, 9, 10, 11, 12, 13- hexahydr o- 20
- (2- metblogsterds@xyporated offand agail 8xtrdAARDR adtribhtytpirephinelwife 4d@ed)0023 nol ),

1- br ono-=- - 6yl 10, and o 00046 mol) in DVA (10
m) was Ti’? :ﬁrﬁ%@?ﬂ ﬁamgé?g%argg%rpgﬁéo& ]r@ﬁourﬁgb ﬁeg’gpF'b&‘eﬁPQF'ﬂfr e was
guenchedvagievéporated wadee reduddrbeprpssem quidithe esidas whs puefietbyHPLC. Thshed and '
stirred i)l - r T .t [eck i filtered off,
washed gh(gjugfr]fir%adg %?@ég%uc%?«@é}?& ggﬂéﬂgﬁélg&g i‘#}aﬁ %8?18%5‘8%%%‘5)? dé@é §n‘pound 28. 15
Exanpl e (E2%) af comppmdaXi on of 4, 6- et hanedi yl i denepyri mi do[ 4, 5- '
b][6, 1, 1213benquadi azacycl opent adeci ne- 13(8H) - car boxyl i ¢ aci d,

17- chl obpPrparfatign pH4,0theoediylidenepwrimiglofdeX-ahydr o- 20- net hoxy-, 1,

1-di nmet t : h but vy hd 49. 44 nmol) was
added t%@%@%ﬁ%ﬁ%@%ﬁg Hn@ﬁ?%’?)é‘l%gw %Héofgg‘gﬁ%?qg%glgggp (0. 00044 nol)
in THE b©eehyfro-Ahmethosy- Empeunsi®» (0. 00044 nol) and tributyl phosphi ne
(0.00044 noll were added. The reaction m xture was stirred was stirred over

the week@fthoandl2? NEmad iM ARImNBRSy HVARBIAbE 26H8CH (5 nl) was 20 added and the
resulting mxture was stirred, then filftered and the filtrate evaporated.

The residue was purified by reversed phase HPLC. The product fractions were
coll ected and the sol vent was evaporated, yielding 0.04 g (35.2% of conpound
.29. WD 2004/ 105765 PCTI EP2004/ 005621 -131 b) Preparation of

4, 6- et hgreaailyBdgenepyrim do[ 4,5 b][6, 1, 12] benzoxadi azacycl opent adeci ne,
17-chl oro-16-fluoro-8,9, 10,11, 12, 13, 14, 19- oct ahydr o- 20- et hoxy- (conpound
30) A s&raparation of 4 Gestianediylidéhet DDPOOMKkiofdE) in CH3OH(5 mM) was treated with

HCI / 2- | (6 L ),and then the reagtd i xtydre was sijrred
overnig 5[8:@? ﬁ%gn(z%%xf{aszé(gyélé)m:& e’scmgv%\b_gfoé %gya%]t%‘éiérjég}f%%zmvs\ié}s&di luted with
DCM NaHGEshoxpéthexy)- &ompoimd28he nmi xture for 1 hour, the organic |ayer was
separated, dried (MgSH), 5 filtered off and the 'sol vent was evaporat ed,

yi el di ng, ;0889 Goihaduntis BI00BSTRRHN LbrciRo-2bhbRE MM (0,085 I 261 3 C.
10 and K2C03 (0.00046 mol) in DMA (10 ml) was stirred for 18 hours at 60°C and then
the reaction mixture was quenched with ice-water. The p}ecipitate was filtered off,
washed and stirred in boiling 2-propano). The resulting precipitate was filtered off,
washed and dried (vacuum) at 53°C, yielding 0.030 g (74%) of compound 28.

15 Example B25
a) Preparation of 4,6-ethanediylidenepyrimido{4,5-
b1[6,1,12]benzoxadiazacyclopentadecine-13(8H)-carboxylic acid, 17-chloro-16-fluoro-
9,10,11,12,14,19-hexahydro-20-methoxy-, 1,1-dimethylethyl ester (compound 29)

Tributylphosphine (0.00044 mol) was added to a solution of intermediate 93 (0.00022
mol) and ADDP (0.00044 mol) in THF (30 ml) and then extra ADDP (0.00044 mol)
and tributylphosphine (0.00044 mol) were added. The reaction mixture was stirred
was stirred over the weekend and the solvent was evaporated. CH3OH (5 ml) was

20 added and the resulting mixture was stirred, then filtered and the filtrate evaporated.
The residue was purified by reversed phase HPLC. The product fractions were
collected and the solvent was eVaporated, yielding 0.04 g (35.2%) of compound 29.



A

Exanpl e B26 a) Preparation of 4,6-ethanediylidenepyrimdo[4, 5-

b][6, 1, 11 | benzoxadi azacycl opent adeci ne- 12( 13H) - car boxylic acid, 17-chl oro-
8,9, 10, 11, hydr o- 20- net hoxy-, 1, 1-di et hyl et hyl ound 31)
A ool uti o FEabnRgEE YL B2 0 (0.00025 ol ), ADDP (0. 000" ﬁ?‘e‘f’?‘%"%%g

tributyl phosphine (0.000375 nol) in THP (20 m) was stirred for 4 hours at RT
and then the solvent was evaporated until 1/3 of the initial volunme. The
resulting precipitate was filtered;off and washed, then the filtrate was
evaporated and the residue was purified by reversed phase HPLC. The product

fracti ong) mp@amldfexﬁgﬂ]anacﬂglhdelﬁ@ ‘d@[‘leS was evapor ated, yielding 0.02 g of

comou bty Bhsdacy s ipdlnchuves S SRS S8 10 10 oct ahy

dr o- 20- @miﬂy@nyzo-ﬁmrmgu@ﬂn@&)ndl@om sol uti on of conmpound 31 (0.00004 nol) in
TFA (5 m) was stirred for 4 hours at RT and then the sol vent was renoved

er e col hatlibtin GhetiangapyRoOED B i GEORmlog v Bl by of

conpoundprdganc? (oNoany) andBReh tRe eqmaneﬂi mimurefwad sbrred bestoighCHRI r'The do[ 5, 4-

k)[1,8,5 enz ent adeci ne

17- chl or 8§ 0}‘?@“%8‘%? ff%%ﬂ?%i @g?8’-a§g§‘ﬁﬁ€t”ht8>?ﬁl\f6?ﬁ?h-%?‘phol i nyl)ethyl]-
( conpounsiir@8y tHe@n 0eetfot 0FPeE tRRCTgBHR (dy4Y ®abEparated ) GiedABRE G0, 00068 nol ) and
tribut de i nfermedi ate 105
(0. 00047 AR Bff’*ﬁdr&a%éf%ﬁﬁﬁ%’é@aﬁ“%ﬁeﬁaﬂ%' e CL M co ol P e
stirred 3@meltipppmut 265.RE61.FRE. sol vent was evaporat ed under reduced pressure
and the residue was purified by colunm chromatography over silica gel 5
(eluent: DCM (CH30H NH3) 99/1 to 80/20). The pure fractions were collected
and the sol vent was evapor at ed under reduced pressure. The residue (0.0329)

was thengxfuslefgd by HPLC. The product fractions were collected and the
sol vent was ~ evaporated, yielding 0.0055 g of conpound 33. 10 Exanple B28 a)

Pr epar at é)%eﬁﬁratﬂon@fﬂtdﬂaﬂ@iﬂdyﬂlidé ihfdb[ppr i m do[ 4, 5-

b][6, 13, di oxaazac a ec

8,9, 10, @][Q;’lﬁ, %9 g’& %szigmﬁﬂ{?ﬁw‘“‘ ¥dotgo34) A nmixture of
i nt er meds,ae,1884(10- l&&&iydmm)-metbﬁbq hbdireneylétBy D62 (camhpound 31)

di chloro[ 1, 1' - bi s(di phenyl phosphi no) f errocene] pal | adium (cat.quant., 5 %,

S0di UM - 4 solution of intermediate 99 (0.00025 mol), ADDP (0.000375 mol) and
10 tributylphosphine (0.000375 mol) in THF (20 ml) was stirred for 4 hours at RT and
ihen the solvent was evaporated until 1/3 of the initial volume. The resulting

precipitate was filtered off and washed, then the filtrate was evaporated and the
residue was purified by reversed phase HPLC. The product fractions were collected
and the solvent was evaporated, yielding 0.02 g of compound 31.

b) Preparation of 4,6~ethanediylidenepyﬂmido[4,5~
b][6,1,11]benzoxadiazacyclopentadecine, 17-chloro-8,9,10,11,12,13,14,19-octahydro-20-
methoxy- (compound 32)

15 A solution of compound 31 (0.00004 mol) in TFA (5 ml) was stirred for 4 hours at
RT and then the solvent was removed under N; at 40 °C. The residue was purified by
HPLC. The product fractions were collected and the solvent evaporated, yielding
0.0037g (69%) of compound 32.

20  Example B27
Preparation of 4,6-etheno-19H-pyrimido[5,4-
k]{1,8,5,13]benzodioxadiazacyclopentadecine, 17-chloro-8,9,10,11,12,13-hexahydro-20-
methoxy-10-[2-(4-morpholinyl)ethyl]- (compound 33)



[

carbonate 2Min water (0.0003 nol) in DMSO (2 m) was stirred at 80C for 3
hours, then the reaction m xture was poured.out into ice-water and the
aqueous Ia er was 15 extracted with DCM The organic Iaé)IC was separ at ed,

dried, OY105765 and the sol vent was evapor at ed und TR 6[3? essure.

Ther esi due was purified by colum chromat ography over silica gel (eluent:
DCM CH30H 98/2) . The product fractions were collected and the sol vent was
evaporated, yielding 0.016 g (36 9% {9f conpound 34, b) Preparation of
benzonltrlle 3-(8,9, 10, 11, 12, 13- hexahydr o- 20- et hoxy- 4, 6-

et hanedlADDBé&@CJ(i@-inplyandrtrdm[)dpt&spﬂu[ne ((].BQOBJSUBMiwr datglsdloqmnt adeci n-17-yl

- di ngl d
2. et REmiRla SRS RTROT thefin PR A RTEnGHER WiBYeaBhiiET § N £ compoun
b] [6 1 Im]xmxv@xsmmizfac?,lhbmhekﬁafe&mscﬂ&(mm cmp@ratqﬂurmtmd@csi 10, 11, 12, 13. 14-

h h d /005621 -133
ADDP {o gﬁée%ﬁmsm‘geg‘gwgd%?w!&e oé ?@ﬁ%@%@%@ﬂ(o 0011 nol) and
tri bt yI(@‘h@@pBCﬁé’(@Ha@ﬁ’ZﬁlﬁB%l tor807308. Tieund &aqms N@EC ¢adlgetelend ni xt ure was
stirredpd Qflv%;t %HEV ra%l:l un gﬁaeﬁgééfﬁé}ﬁss\ﬁﬁsTﬁé’fb@ﬁ{l ?2’%%@ thgduced pressure,

then the resi stirre uxed 1 n rret 80 n) for 1 hour.
The resmuﬂﬁﬂ@bbiE’éCprap@dMsf@tmm wereegllpgted anrkthesal é’é‘llt\)?é%f in DVF (50 ni).

The sol Léﬂ,hlgj}afé@sylg%ggrmgakegf(gﬂ@dwlngrgger reduced pressure and the residue
was stirred in rethanol. Final the resulting precipitate was filtered off

and dried, yielding 0.242 (52 9@ of conpound 36. Exanple B30 Preparation

of 4, 6- ethanediylidene-lQFprrinido[4,5-

b][6 13 | oxaazacycl opent adeci ne, 16-chl oro-8, 9, 10, 11, 12, 13- hexahydr o- 2
Hgthgg%—lﬁégﬁ%ound 37) 10 A solution of internediate 87 (0.00007 not) in

THE (3m tir t . and t A . 0001 nol) and tributyl phosphi ne
(0.0001 % igfe)pa pgogggée&an%ﬂgﬁge@&{bﬁg—ﬁyn%{] e was stirred for 18 hours and
extra ADHS, (01]0ekbdivrhazacyetbpeniatediye, (BeoEphi, 1213 -hexh§0b-2hnethomye 7added.  The
resul ti tirred for 18 hours and the solvent was evapor at ed.
The resi eyl\l\ggmﬁﬁﬁﬁcfméd by R, PLC and the product fractions 15 were

col l ected, then the solvent was evaporated and the resi due was dried (vacuum
at 50CA. yngumqtgntenmlzagemm;@@ﬁiomnﬂ ®do- Bnagng! (B.08¥A Pl)epar at i on of

4, 6-et h%%%r%“ fengaiphtaltoBtib e Andpalladium (cat.quant., 5 %), sodium
carbonate 2M in water (0.0003 mol) in DMSO (2 ml) was stirred at 80°C for 3 hours,
then the reaction mixture was poured out into ice-water and the aqueous layer was

15" extracted with DCM. The organic layer was separated, dried, filtered off and the
solvent was evaporated under reduced pressure. The residue was purified by column
chromatography over silica gel (eluent: DCM/CH3OH 98/2). The product fractions
were coliected and the solvent was evaporated, yielding 0.016 g (36 %) of compound
34.

b) Preparation of benzonitrile, 3-(8,9,10,11,12,13-hexahydro-20-methoxy-4,6-
ethanediylidene-19H-pyrimido[4,5-51[6,13.1Jbenzodioxaazacyclopentadecin-17-yl)-
{compound 35)

20  Compound 35 is made on the same way accordingly compound 34.

Exainple B29

Preparation of 4,6-ethanediylidene-8 H-pyrimidof4,5-
b][6,1,13}benzoxadiazacyclohexadecin-15(20H)-one, 18-chloro-9,10,11,12,13,14-
hexahydro-21-methoxy- (compound 36)



b] [ 6, 12, 1] benzodi oxaazacycl ohexadeci ne,
18-chloro-9, 10, 11, 12, 15, 20- hexahydr o- 21- net hoxy- (conmpound 38) A m xture of

i nt er medi ag@ 2dodAoé@s 0046 nol) in THE (400 m ) was stirr g @ip2i0k00tddENn
tributyl- phosphine (0.0092 nol) was added, followed by ADDP (0.0092 nol) and

the 20 reaction mxture was stirred for 2 hours. The sol vent was evaporat ed
and the residue was purified by RP high-performance |iquid chromatography
(Hypersil) (eluent: (0.5 % NH4OAc-i38-water)/CH3CN 90/ 10). The product

fraction | ect ed d, t he . oIv wa 0 he .obt ai ned

resi due %E\sﬁﬁ{@k@%wﬁ%‘*ﬁﬁiﬁ%‘i‘% F{n&' eﬁ\%%ﬂ?’(b&giﬂg@aq Msed with k2003
and ext r aibtigtbhes pHind XONO2T e 1 oin G 60Imlyand msxea'cﬁosﬁpmuaiwah stldn'eded filtered
of f and por at e The res d |n DI PS and
Che preciobi nPLtEE THR oA RH B) Aitrmed Fnde? Bdbe issdreitnen T 6%
corrpoundwgﬁstlmbﬂ)aﬁﬂwux%ﬁﬁﬁetﬁﬁibﬂ BRaD4600b6@1 The fc@zﬂluﬁppwolmdte%am s made on

t he ne

4, 6- Zf’?hafr% %g& feﬂsﬁ}gﬁﬂ lgﬂ%ﬁw IE?) TB? Oéméonﬁa ‘]qtglg%nzhg{eda §1gél?g85/cl ohexadeci n
e, 18- cwﬂmed mesgum@nqmelssIMMﬁahydummzﬁmn@t Ema@y, thcwagbund 39) Exanpl e

Pr epar at I [o4

b][6, 1, 11_31 a@ﬂéﬁ%ﬁ?ﬁ%@@%ﬁgQg‘ggE?]ﬁM%?%514%3)egr@ of gompound 36 9, 10, 13, 14, 15, 20-
hexahydr o- 21- net hoxy- (conmpound 40) 5 A m xture of intermediate 177 (0.00045
nmol ), PyBOP (0.00135 nol) and triethylam ne (0.00135 nol) was reacted for 3

hours at_60C and the sol vent was evaporated. The residue was purified by RP
hi gh- perE@M@éQI i qui d chromat ography then the product fractions were

col l ected and_ the e orate elding 0.008 g of compound 40.
10 Exam FicRargisen %E%Fé‘ﬁ'éﬁdéif HC' LPYEﬂBg‘P{é#em yl i denepyri rni do[ 4, 5-

b] [ 6, 1, 9b1IR] beeaxdidxdaremagicpentudpiing € 6idhord B(9 107) 1,e21 baxydhydroazi-d, 19-chl or o-
8,9,12,13, 14,15, 16 Zldgﬁiahydro- 22- met hoxy-12-oxo-, 1, 1-di nethyl ethyl ester
(corrpounla1 3‘ oup 50 m) and tributyl-phosphine (0.003 nol) were
stirred under N2 at SOC and ADDP (0.003 nol) was added, then a m xture of -

I nt efiredAzohitit8 b lerdedigterfyt(H.00067 mbE ip THIE (i) why stived abBdedd i t he reaction

m xt ure ¢ { 8 u hi ne (0.003
nol ) and%ﬁ’@@bgg‘gm nld)%umy@ﬁ %hm%&‘( g& PJ@( \&égrgu ‘ka &Mén%egggjﬁlg was stirr ed
for 2 hompeugtwasghredfondp ihpurstanéd extol ABRE RLH01 nol) and tributylphosphine

(0.0001 mol) were added. The resulting mixture was stirred for 18 hours and the

solvent was evaporated. The residue was purified by HPLC and the product {ractions

15 . were collected, then the solvent was evaporated and the residue was dried (vacuum) at
50°C, yielding 0.002g of compound 37.

Example B31

Preparation of 4,6-ethanediylidene-8H,14H-pyrimido[4,5-
b][6,12,1]benzodioxaazacyclohexadecine, 18-chloro-9,10,11,12,15,20-hexahydro-21-
methoxy- (compound 38)

A mixture of intermediate 172 (0.0046 mol) in THF (400 ml) was stirred at RT, then
tributyl- phosphine (2.0092 mol) was added, followed by ADDP (0.0092 mo}) and the

20  reaction mixture was stirred for 2 hours. The solvent was evaporated and the residue
was purified by RP high-performance liquid chromatography (Hypersil) (elueat: (0.5
% NH;OAc in water)/CH3CN 90/10). The product fractions were collected and the
solvent was evaporated. The obtained residue was taken up in water and then the
mixture was alkalised with K;COj; and extracted with DCM. The organic layer was

25  separated, dried, filtered off and the solvent was evaporated. The residue (1.1 g)
stirred in DIPE and the precipitate was filtered off and then diied, yielding 0.976 g of
compound 38. |



evaporated, yielding (used as such in the next reaction step) conpound 41. b)
Preparation of 4, 6-ethanediylidenepyrimdo[4,5-

b][6, 1,09, triazacycl ohept adeci n-12(135) - one,

19-chl or o@@ﬁ?é’gi% 14, 15, 16, 21- oct ahydro- 22- net hoxy- FCT/EP(Z)?%@O%E A

m xture of conpound 41 (residue) in nethanol (50 m) and 2-propanol/HO (5
m) was stirred for 72 hours at RT and then the sol vent was evaporated. The
resi due was WO 2004/ 105765 PCTI EP2QQ§4_005621 -135 taken up in water and
washed 3 tines with DCM The aqueous [ayer was al kalised wth K2C03 and

extract qty Maa@ﬁ% m-EB@oﬁEﬂé%ﬁme‘%t}/%@orﬂﬁglgftd&?{li)oﬁﬂéBé' ed on a glass filter
(el uent: CH30H/ NH3) 90/10). The prod actions were collected and the

sol vent s evaporated, vielding 0.322 of conmpound 42. c), Preparation of
4, 6- et hdh aﬁhsﬂl%@ﬂﬁgﬁ?-r Hﬁﬁ-lmfrmdga 5 b][6 91 ]benzotnoxaazacyclohexgdecmep

b] [6, 1, aslaﬂ&@rwmumgzze%ﬁb@mm@m& 1 Bhn®
19-chl oro-8, 9, 10, 11, 14, 15, 16 oct ahyd?o%ﬂﬂ% o

10-[[ (2- hydr oxyet hyl ) met hyl am no] acetyl ] - 22- net hoxy- (conmpound 43) 5 Conpound
42 (0.0.000045 ne]), DVA (2 m) and DI PEA (0.00013 nol) were stirred and
brono-acetyl chloride (0.00011 nol) was added dropw se, then 2-(nethylam no)-
et hanol HQnfloBZ nol ) was added and the reaction mxture was stirred for 16
hours at 60C, yielding 0.013 g of conpound 43. Foll ow ng conpounds were nade

accor di rRybparatich®f @osvpibaineli Nidee-8H-pyNeniddid,54, 6- et hanedi yl i denepyri m do[ 4, 5-

5. 9, 10, P61 HEo AR BTG TP e eSS0 S AT 1 eon

am no adexﬁhydﬁﬁthmmdﬂwo{y- (compbiind 48} et hanedi yl i denepyri m do[ 4, 5-
b] [6 1,9, 12] benzoxatri azacycl ohept adeci n-12(13H) - one, 19-chl or o-

9 0, o utep AR Y B b4 GUTSS Bk o hol T | acer
b][6, 1, gnqtbybgwﬁqlﬁémywaww@%ﬁé&h@umzﬁ@ 681Q anshtbe salventordsor o- 8,

9, 10, 11, e ; ; |
>0 elrépeffrﬁta%g%tl%ggfagﬁgxﬂrs%%% hi%h)bexlfg rrhddc€ Tigfhid dhdbRatbg@phly,] am no ace

do[ 4,
b] [ 6, 1, Sherthe rdgs qt@ﬂ&weq f@Héﬁ?‘?aéRs‘l:‘ihﬁ salygnf 3yas eaﬁ@rat;cc@ %fmh@go 10-[[[ 2-
' 0.008 g of compound 40. .

10

Example B33

a) Preparation of 4,6-ethanediylidenepyriido[4,5-
b][6,1,9,12]benzoxatriazacycloheptadecine-10(11H)-carboxylic acid, 19-chloro-
8,9,12,13,14,15,16,21-octahydro-22-methoxy-12-oxo0-, 1,1-dimethylethyl ester
{compound 41)

THF p.a. (150 ml) and tributyl-phosphine (0.003 mol) were stirred under N, at 50°C
and ADDP (0.003 mol) was added, then a mixture of intermediate 181 (0.0009 mol)
in THF p.a. (15 ml) was added and the reaction mixture was stirred for 2 hours at

i5  60°C. Extra tributyi-phosphine (0.003 mol) and ADDP (0.003 mol) were added and
the resulting mixture was stirred for 2 hours at 60°C. Finally, the solvent was
evaporated, yielding (used as such in the next reaction step) compound 41.

b) Preparation of 4,6-ethanediylidenepyrimido[4,5-
b][6,1,9,12]benzoxatriazacycloheptadecin-12(13H)-one, 19-chloro-8,9,10,11,14,15,16,21-
octahydro-22-methoxy- (compound 42)

A mixture of compound 41 (residue) in methanol (50 mi) and 2-prepanol/HCI (5 ml)
was stirred for 72 hours at RT and then the solvent was evaporated. The residue was



i

(di met hyl am no) et hyl | met hyl am no] acetyl ] -8, 9, 10, 11, 14, 15, 16, 21-

oct ahdro-22-nmetho 48 4, 6-et hanedi yl i denepyri m do[ 4, 5-

b] [ 6, 1, 9, IRbbesw@¥rEri azacycl ohept adeci n- 12( 13H) - one, 1%© 2065005621

8,9, 10, 11, 14, 15, 16, 21- oct ahydr 0- 22- et hoxy-10-[[ (2- nmethox eth | am no aces |
49 4, 6- et hanedi yl i denepyri m do(4, 5-

b][6,1,9, 12] benzoxatri azacycl ohept adeci n-12(13H) - one, 19-chl oro- 8,

9, 10, 11, 14, 15, 16, 21- oct ahydr o- 22- nefjBexy-10-[[ (3 nethox ro | am no acet | -
50 4, 6- ett%gnedl Ildene

L6 2. o ey B waE MLt Sines Side. The aaspusiaer wasqllisest o-
8, 9, 10, 1ith&K (%), had 2itratddakidy DCA-Tretchade mikQie dasrthien phﬁfwchoﬂ agﬁsd WO

iog?/e ggg %‘itg'i' {;ﬁ%&ﬁé@géﬁ%%%?ﬁ& ‘Eﬁ%r%ﬂﬂ& f}\zji%goens v'yeoré cgl}ected and

b] [ 6, 1, 9 teXpbenzwxsadvapara@dyyitldingit 32ecofivotipoiddf2.one, 19-chl or o-
8,9, 10, 11, 14, 15, 16, 21- oct ahydr o- 22- net hoxy- 10-[ (4-nethyl -1 i erazin | ace |
- Exanpl ) Breparativrepiat, Grethanedoflidénépyeintidofd St y | i denepyri m do[ 4, 5-

1o chi or S8 19 Faoa Eord AL ARLATTRl R S AaiGs 5 1015 162 rmound
52) 4- st ephydsad 0ilH@-hydmsgetbybmShglaminolacet yi}- &moave(cm@o(xmi 4302 nol ), DI PEA
(0.0008 nol) and DCM (7 mM ) was shaken and brono-acetyl chloride (0.0008

nol ) S I rs and

ml) yas cﬁpﬁgéﬁf’m ﬁd‘@%d&? :ﬂcﬁ?ﬁmg% gﬂlﬁé&kb’ 51?&%@&0%00& %1&€eaéxe§tll(:}9g,

2- (et hy|aa¢hli0m§>)36émlaahﬂ@ndw b mpd) yas add dtomaﬁyq ”dweﬁftyﬂmmﬁ ne (6 nl)
was shakemhahal éo @omgl)a&asﬁa&d arn!a% &Elﬁmh@ﬁﬁﬁir@ﬂas finddube18Rsuvashed [3 tines
w th DVF an rrﬁ ﬁHg to give Resin 4- (11). Step -(111):
Resin (16 7ty|‘q1ﬁ5‘H§ WL §BWiPﬂ'€ld(4§ oozo mol ), ADDP (0.0020 nol) to and

1-met hyl - 2-pyrrolidinone (8 mM) was shaken for 6 hours at 60C, then the
reactlonﬂonbwmgksm‘paﬁndé@‘ﬁdﬂ@maae bdcoRlngM:t h DMF and 3 tines with DCM to give
Resin (I1l). Step (I1V): Resin (l111) and DCM TFA/triisopropylsilane (7 m)
was shaken for 16 hours and filtered, then the filter resi due was washed and
t he s1 | vept—was—evapoerat-ed——7Fhe-—-obt ai red—+esdue—was-purH-ed—

A% T 2

hi gh- per{ C;I:%H%'éncil 5{%9 chr omat ogr aphy. .1

44 4 6-ethanediylidenepyrimido{4,5-
' b][6,1,9,12]benzoxatriazacycloheptadecin-12(13H)-one, 19-cHoro
8,9,10,11,14,15,16,21-octahydre-10-{[[2-hydroxy-1-
(hydroxymethyﬂethyl]amino]acetyll—22-meth0ﬂ-
45 4 6-ethanediylidenepyrimido[4,5-
b][6,1,9,12]benzoxatriazacycloheptadecin-12(13H)-one, 19-chioro-
8,9,10,11,14,15,16,21-octahydro-10-[2-(hydroxymethy(}-4-
morpholinyllacetyl]-22-methoxy-
46 4,6-ethanediylidenepyrimido([4,5-
b][6,1,9,12]benzoxatriazacycloheptadecin-12(13H)-one, 19-chloro-
8,9,10,11,14,15,16,21-octahydro-22-methoxy-10-{[[2-(4-
pyridinyl)ethyllaminolacetyl}-
47 4,6-ethanediylidenepyrimido[4,5-
b](6,1,9,12]benzoxatriazacycloheptadecin-12(13H)-one, 19-chloro-10-{[{2-
(dimethylamino)ethyllmethylamino]acetyl]-8,9,10,11,14,15,16,21-
octahydro-22-methoxy-
48 4,6-ethanediylidenepyrimido[4,5-
b][6,1,9,12]benzoxatriazacycicheptadecin-12(13H)-one, 19-chloro-
8,9,10,11,14,15,16,21-octahydro-22-methoxy-10-[[(2-
methoxyethyl)ammo]acetyl]
49 4 6-ethanediylidenepyrimido{4,5-
b][6,1,9,12]benzoxatriazacycloheptadecin-12(13H)-one, 19-chloro-
8,9,10,11,14,15,16,21-octahydro-22-methoxy-10-[[{3-
methoxypropyilaminojacetyl]-
50 4,6-ethanediylidenepyrimido[4,5-
b][6,1,9,12]benzoxatriazacycloheptadecin-12(13H)-one, 19-chloro-
8,9,10,11,14,15,16,21-octahydro-22-methoxy-10-(4-morpholinylacetyl)-




1

15 The desired product fractions were collected and the sol vent was
evaporated, yielding 0.001 g of conpound 52. Foll ow ng conpounds are nmade on
the sane way accordingly conpound 52: Conpound Name No. 53

4, 6- et han\?&{ PYHEHSpyri ni do[ 4, 5- PCT/EP2004/005621

b] [6,1,9,12] benzoxat ri azacycl ohept adeci n-12(13H)-one, 19-chl oro-10- eth

| -8, 9, 10 11, 14, 15, 16, 21- oct ahdr 0- 22- net hox 54

1, 22- et hanedi yl i dene-5H, 17H pyri m dﬁéA 5-b] pyrrol of 2, 1-

h] [6 1 121 l‘\ﬂh‘l_ﬂ\meI a—;ah\lhl nhgnf 2 a¥ s 1/I/ 1l-'\l_l\ Cne 7 thnrn

10, 11, 1p Gamgouad 1 BName - oci ahdro 24- met hox VIO 2004/ 105765 PCTI EP2004/1005621
- 137 Cor'rpourNP

b][6,1 hen 00 ade N-

9,10, 11 12 1581 16, 11 ngﬂﬁa%%\ﬂ'a%emwﬁé%éx 56
14H- 4, 6} et hanedi I Wﬁﬁ&@]h@lﬁﬂtﬁamﬂph?iyadwrdlﬂ(w@ one, 19-chloro-

b] [ 6, 1, 12, 15] benzoB:.19. 4% 44y &/16&1 captahydmos2 2 awejhowyrd0- [(éeznethvlovo-
9,10,11{12 17, 18, 11p@ﬂazwlmetﬂ}-o 26- met hox 57

13H 4, 6- et hanedi yl i dene- 9, 12- et hanopyri m do[ 4, 5-

b][6, 1, 11, 14] benzoxat ri azacycl ononadeci n- 14( 15H) - one, 21-chl or o-
8,9, 10, 11, 16, 17, 18, 23- oct ahdr 0o- 26- et hox 58 14H 4, 6- et hanedi yl i den
e- 10, 13- et hano- 8H pyri m do[ 4, 5-

b] [ 6, 1, Ezamele®it oxat ri azacycl oei cosi n- 15( 16H) - one, 22-chl or o-

9, 10, 11,12 17,18, 19, 24- oct ahdro- 27- net hox Exanpl e B35 Preparation of
4, 6-et hgmﬂ?ﬁqoﬁqud% -gthangshylglenepyrimidaiiox adi azacycl opent adeci ne- 13( 8H) -

caxboxybj[e, 1a9‘. L@']berlz%x%@iﬁéy&oﬂébtédbcﬁle"3({13@0&949-'8%5@8 B0r0TEL DRKY/16,21-

phenyl met h ester §) %Lé&l é (ﬁére of intermediate 114 (0 005 nol t)
and K2cH% deBé’@ REPXY-h Yi2&omppun water (25 m) was stirred under

m crowave conditions for 30 nun. at 150C and 5 then the solvent was
evaporatl%dapﬂﬁék&ltloﬁpﬁhd:ﬁ&de Bte(ps(S)urlﬁteniﬂktﬁatebﬂai(me@bznﬁsli) AvePBrag).@08rred in Et OAc

and the eci tered. of f . tra eyxapor at ed under
reduced“goll)e% tﬂ?é%ﬁﬁﬁ%ﬂs,ﬁ %lﬁeaﬁgd%é(gn%ﬂ?e ¥ "blf t((gg(;ﬁﬁsnlﬂ ]\LSH‘PSrrat ogr aphy

(el uent addddCMe@BIda@RnAnix01rd 8/ad ptirrdchior 5rl*mdtsclndhraahftd| Jotmesvdith col | ect ed and
the sol ﬂ%‘}& Y(\fatﬁve Resin-(I). Step (I): Resin (1), 2-(methylamino) ethanol (0.0020 inol)

and’ 1-methyl-2-pyrrolidinone (6 ml) was shaken for 6 hours at 60°C, then the reaction

mixture was washed [3 times with DMF and 3 times with-DCM] x 2, to give Resin 4-
). 'Step -{(II0): Resin (II), triphenyl-phosphine (0.0020 mol), ADDP (0.0020 mol)

10 and 1-maethyl-2-pyrrolidinone (8 mlj was shaken for 6 hours at 60°C, then the reaction
mixture was washed 3 times with DMF and 3 times with DCM, to give Resin (I1I).
Step (IV): Resin (IIT} and DCM/TFA/triisopropylsilane (7 mi) was shaken for 16
hours and filtered, then the filter residue was washed and the solvent was evaporated.
The obtained residue was purified by RP high-performance liquid chromatography.

15 The desired product fractions were collected and the solvent was evaporated, yielding
0.001 g of compound 52.

Following compounds are made on the same way accordingly compound 52:

Compound {Name
No.

53 4,6-ethanediylidenepyrimido[4,5-
b][6,1,9,12]benzoxatriazacycloheptadecin-12(13H)-one, 19-chloro-10-
ethyl-8,9,10,11,14,15,16,21-octahydro-22-methoxy-

54 1,22-ethanediylidene-5H,17H-pyrimido[4,5-b)pyrrolof2,1-
h1[6,1,9,12]benzoxatriazacycloheptadecin-14(15H)-one, 7-chioro-
10,11,12,13,18,19,19a,20-octahydro-24-methoxy-




evaporated. The obtained residue (1.1 g -38 %9 was crystallised from CH3CN.
The 10 resulting precipitate was filtered off and dried. A part of this

fracti on wa® ®ad/r0a7¢dri ed, vyi el ding conmpound 59. Exanpl eP@BEPIIEEAE62t | on of
4, 6- et hanedi yl i denepyri m do[ 4, 5-
b][6, 1, 10, 13] benzoxat ri azacycl ohept adeci ne-12, 15- di one, 19- chl or o-
8,9, 10, 11, 13, 14, 16, 21- oct ahydr o- 22- net hoxy- (corrpound 60) A m xture of
intermediate 121 (0. 00308 nol) in DMP7¢300 m) was dropwi se added 15
over ni ght| Gempound{Nameof PyBOP (0. 00616 not) and DI PEA (0.0154 nol) |in DVF
WD 2004110576dm. PCT| EP20041005621 -138 (300 m ), then extra PyBOP (0.{00616
nol ) and {D_PEA (0.0154 nol) were added and_the reaction mxture was |stirred
over the |weekEnd. Hhe-ethaheddylidenam8Hpyamalopt,®d under reduced pressure jand the
resi due Was di ssol (s, 1,10, t83]éhz8kaind zatycdovctddenimt 13atid)-dne, 2MCMoand was [t hen
washed wi[t h wat er. |9Th@1 D146 16,17 2gectavgdroZ3pastabed, dried 5 (MSO4), filtered
of f and tlhe szd venii4pps canrpeditidede Oenehafsl6RpyAMRIMIGE. ThE resi due was
purifiediby RP hi ghpjpeer, f.@m@é}czexdmé:ﬂab@bn@émrmm%w 22h@idpetr e product
fractiong were col Igaq:@ $ﬁ1@$ﬁ1§h§@4%{%§&b[2@trﬁ&hgﬁv_l preci pitation oclcurred,
yi el di ng [comEzma | H4aemsm ﬁé@fﬁéa g N 3)7
, 6- et herqopyri1 m do /¢
br ono- 16-{f | uor o- 8, tﬂﬁﬂ.;g% f ) ﬂﬁ% fh% Bﬂg oxy %rorrpound 61)
TFA (2 mp—v achd f t 066550t —n DCM
(10 m),| the the @“@H “'u"ﬁer ﬁ” 'ﬁfr%“fé% t RT and
neutraliged wt a 443 géated drjed

filt arnd ) \ Lr:L TJC\Q !'I'\("l r~|||n Wa
('\@Sm), rrruoveoer ovu Ul glﬁ pg yq h A\vXe N | Ao
purified by colum chronatography 15 (gradlent eluent. DCl vl I CH3OH). The pure

product fractions were collected and the

sol vent was evaporated, Yyiel

0.042 g of compound 61. Exanple B38 Preparation of
1 figge- 8H pyri m do[ 4, 5-
ﬁzcxatrlazacyclohexadeC|ne 11, 14-di one, 18-chl oro-9, 10, 12, 13, 15,

4, 6-et ha
b][6,1,9,

20- hexahyrgisﬁa@&n arel @é@f%nb

(0. 00195

nmo

ﬁg{ I%’Ei é@rj@[ggﬁz ‘E{&gin&xgaliaﬂdydo diate 13 0.0

di ng

SRARURN &) HBTU

0069

20 nol ) a‘i@élb%D’PEﬁF (1017(3‘@;921@%951 14 1Amhexabydrior20-methpery-, phenylmptayh et i on

mxture (we@psiddggmd for 3 hours and the sol vent was co-evaporated wth

t ol uene under reduced pressure.

hi gh- perf¢
NI 34HC03)".

10

15

rmnce

* R

The obt ai ned resi due was purified by

ofvingpéstot 414 TRABTAR aa KECO Rl 025 mOb i DRIa SRl #

and water (25 ml) was stirred under microwave conditions for 30 min. at 150°C and

then the solvent was evaporated under reduced pressure. The obtained residue was

stirred in EtOAc and the precipitate was filtered off. The filtrate was evaporated under

reduced pressure and the residue was purified by column chromatography (eluent:

DCM/CH;0H

98/2 to 96/4). The product fractions were collected and the solvent was

evaporated. The obtained residue (1.1 g -38 %) was crystallised from CH3;CN. The
resulting precipitate was filtered off and dried. A part of this fraction was extra dried,

yielding compound 59.

Example B36

Preparation of

4,6-ethanediylidenepyrimido[4,5-

b}[6,1,10,13]benzoxatriazacycloheptadecine-12,15-dione, 19-chloro-
8,9,10,11,13,14,16,21-octahydro-22-methoxy- (compound 60)

A mixture of intermediate 121 (0.00308 mol) in DMF (300 ml) was dropwise added
overnight to a mixture of PyBOP (0.00616 mo!) and DIPEA (0.0154 mol) in DMF

RP



A4

were collected and the sol vent was evaporated under reduced pressure. The
obt ai ned 25 residue (0.030 g) was crystallised from 2-propanol, then the

resul ti ng“gf@glf sbate was filtered off and dried (vac. )PST)EP?&H}O@%ZP 0165 g
n ) ingly;

of conpou he foll ow ng conpound 63 was made accor

20041105765 PCT/ EP20041005621 -139 4, 6- et hanedi yl i dene-8H pyrim do [4, 5-Db]
[6,1,9,12] benzoxatri azacycl ohexadeci ne- 11, 14-di one,

18-chloro-9, 10, 12, 13, 15, 20- hexahydr.gzg1- met hoxy-10- (2- net hoxyet hyl ) -

(conpound_ 63).. Exam]% e B39 Preparation _of benzam de,
4- 1 | uor 6200 P8, rengxira PyBOPAOH0 h@w})@né@lﬁﬁﬁﬁaw%{@) were added and

et hanedityd fedeisir thBlthRWidsretieted dvertid Whakbid HHRQBRRH Wi gRsmNEl apgdt adeci n- 16-yl
)- (conpound, 64) A sol %ﬁelﬁon of interpediate 9.0002 m)t}_ in THE (20 m)

36 ( _
was sti FEeledpravurg ARd thereHdyims digsobisdan AdP Yo splaran ofmmatianol Phosphi ne (0. 0003
[nﬁt) V\B{Iﬁlmjﬁﬂd\/as—gﬁ% ﬁggr@aﬂﬁmgﬂi :I'hblgﬁgtaﬂlﬁﬂaﬁ Wwa @@bafa@édéa%%wur s ?; RT and
en_ex : n ri butyl - osphi n : not) were
added. fﬁ@%lﬁfﬁ’gﬂfgﬁﬁ?éﬁﬁ%‘ 35 WP%XtFG PE er r%ﬁ?fggﬁuf%gﬁgol vent was
feviapor agaﬁidlhdw;ﬂ?mﬁwadgmmhghamﬁemihe li eﬁidﬁgﬁnawgrapﬁyi Thepurei In nreth hanolh and
iltered. T ilter resi,due wag,stirred in bojling 2-propanol, then the
resul ti r%o%pggfl%ﬂo(nﬁt\@r%@?epﬁeptagﬁg@n(gppcegﬁategtup{lllrgagpﬁngn ﬁ?&l{r{ﬁde of
CH30H H@ildihg cbi@ouddo®f ter filtration, the filter residue was stirred in a
CH3OH/ NH3 solution and the resulting precipitate was filtered off and dried
(vac.) at 60C, yielding 0.015 g of conpound 64. Exanple B40 Preparation of
4, 6- et hanedi yl i dene- EH pyri m doJ 4, 5-
b][6, 1,9, 12] benzoxatri azacycl ohexadeci ne-11, 14-di one,
18- a0l oExamplenBiP 13, 15, 20- hexahydr o- 21- et hoxy- 12, 12- di net hyl - (conpound
65) 15 A solution of PyBOP (0.0013 nol) and DI PEA (0.0065 not) in DVA (70 m)
was st iPrepsgation gir . GratheronimideldiSub b b 18fbenzaxediarasyelppentaigcing, 19613 not) in

DVA (70 bl-&h%lﬁ%i’m@@?b?fb,ﬂf,@ﬂ‘l‘@,i@,-w%bﬁh&@r%%-ﬁ&hﬂi%t (oRpY@RI g rred for 18
hours at RTand the solvent was evaporated under reducgd pressure. The

resi due s di ssolved in DCM and . was sh tines wth saf urat ed NaHCC3
sol uti dﬂﬁi‘h@ B Waseddggl fga Mtgﬁe.o(%%e@fg?%? g%n&)coqoggw\&é?@\%é{)at ed, dried
(NQSOA%mlﬁ.,ithérﬂlh_edc&iibn@ﬁdtuﬁ‘dﬂfﬁa§aiﬁi«éﬂﬁhﬁm flrS evRIpah@hadralisdderigday rfG-S‘: due \c/ivasff
stirre boilin - pr.opan t hen t he rne ecipita iltered off,
washed M%F?lgho%é@ﬁﬁmﬁﬁy%@@s ?P@Fﬁfln@‘e&@'@%}’gﬂ%@d‘kﬁﬂ\@ﬁge 65, ‘mel ting
poi nt 285 entWers2HA4drh6Ed/ Bhe RETTLERZO PdIfdébiHPdolume chromatography

15 {gradient eluent: DCM/CH;OH). The pure product fractions were collected and the

solvent was evaporated, yielding 0.042 g of compound 61.

Example B38

Preparation of 4,6-ethanediylidene-8H-pyrimido[4,5-
b][6,1,9,12]benzoxatriazacyclohexadecine-11,14-dione, 18-chloro-9,10,12,13,15,20-
hexahydro-21-methoxy-10-[2-(4-morpholinyl)ethyl]- (compound 62)

HBTU (0.00195 mol) was added to a stirred solution of intermediate 130 (0.00069

20 mol) and DIPEA (0.00324 mol) in DMA (250 ml) at RT, then the reaction mixture
was stirred for 3 hours and the solvent was co-evaporated with toluene under reduced
pressure. The obtained residue was purified by RP high-performance liquid
chromatography (eluent 1: NH;OAc; eluent 2: NH,;HCO3). The pure product fractions
were collected and the solvent was evaporated under reduced pressure. The obtained

25  residue (0.030 g) was crystallised from 2-propancl, then the resulting precipitate was
filtered off and dried (vac.), yielding 0.0165 g of compound 62.

The following compound 63 was made accordingly;



-140 Fol |l owi ng conpounds were made according to the synthesis of conpound 65:
Conmpound Nane No. 66 4, 6-ethanediylidene-8H pyrim do[4, 5- .

b][ 6, 1,9, Iwphennexas ri azacycl ohexadeci ne- 11, 14-di one, 1&CIfER20@/005621

9, 10, 12, 13, 15, 20- hexahydr o- 21- net hoxy-12- (I -nethyl ethyl )- neltin int: 335C 67
4, 6- et hanedi yl i dene- 8H pyri m do[ 4, 5-

b][6,1,9, 12] benzoxatri azacycl ohexadeci ne- 11, 14-di one, 18-chl oro-

9, 10, 12, 13, 1520- hexahdr o- 21- net hox -1A%2-meth | ro | 68

4, 6- et hapgdigydnk [4H $eindd - ; ine-

b] [6, 1, 13’;%%3] be%?ggﬁérsi}g?acyclogﬁgg[g’ 3 benpgxaipazeyclohexadecine: .

8, 9, 10, 11144;dione; §8-ohlopr? AR, 1drd. 10 20hexpldrar3l-methaxy Or(2r 0 | - 69

4, 6- et ha@l‘i&ﬁhdk'ybtﬂ?nﬁgcgﬁpmﬂd giydo[ 4,5 _

b][6, 1,9, 12] bénzoxatri azacycl ohexadeci ne-11, 14-di one, 18-chl oro-

9, 10, 12, 13, 15, 20- hexahydr o- 21- net hoxy- nelting point: 292C Exanpl e B4l
Preparation of 4, 6-ethanedi yhdenepyri m doJ 4, 5-

b][6,1, 10, 14] benzoxat ri azacycl ohept adeci n 12(13H)-one, 19-chl oro-

8,9, 10, 1ExdrpleB3V6, 21- oct ahydr o- 22- net hoxy- (conpound 70) 5 DI PEA (0. 00930
nol ) was added to a solution of internediate 149 (0.00155 nol) in dry DW
(10 ni ) Peperatibe oftbesizamileyvbglusio-Nr(8®, ook 1, 1251 3haxah fdie20théthosed 6t i on was

cannul ated sl .o t sol uti TU (0..00465 1) in DVE (40 m) and the
react i one&a&ﬁdﬁﬁ\'ﬁ‘@%%ig@iﬂypf%go[? gfﬁ[}ﬁ)rﬁ}lﬁ?ﬁwﬂgxgqgﬁgﬁq&m&%\}g83’ at ed. The
resi due Ywspopod 64) ed by RP hi gh-performance |iquid chromatography. The
product fractions were 10 collected and the sol vent was evaporated, vyielding

0.258 g %somwgﬁlmf&%d&@n%%du@gmgg%%%ﬁ@% wikstintEatFOF LWV g conpounds

were made accordin

4, 6- et hatsgiADPPHEEMA med) dad fitmtyl; phyaspline (20003 mol) were added. The

KI[6, 4, 9rcheliREMBauRinds 36AECY Flr@RfRtaE Ral Mid tdrtidka 20SDP 190604 A6R-angd, 10, 11 a,
12,13, 14, 16, 21- oct ahyd ro-22-pet hoxy neltin polnt 261.2-265C 2004/ 105765
PCTJ EP20 g sphosphine (0.0003 mol) were added. The resulting mixture was stirred for 1

hour and the solvent was evaporated under reduced pressure. The residue was stirred
in ‘methanol and filtered. The filter residue was stirred in boiling 2-propanol, then the
resulting precipitate was filtered off and stirred in a mixture of CH;OH/HCI(1N)/H,0.

10 After filtration, the filter residue was stirred in a CH;OH/NHj; solution and the
resulting precipitate was filtered off and dried (vac.} at 60°C, yielding 0.015 g of
compound 64.

Example B40

Preparation of 4,6-ethanediylidene-8H-pyrimido[4,5-
bl[6,1,9,121benzoxatriazacyclohexadecine-11,14-dione, 18-chloro-9,10,12,13,15,20-
hexahydro-21-methoxy-12,12-dimethyl- (compound 65)

15 A solution of PyBOP (0.0013 mol) and DIPEA (0.0065 mol) in DMA (70 ml) was
stirred at RT and then a solution of intermediate 143 (0.0013 mol) in DMA (70 ml)
was added dropwise. The reaction mixture was stirred for 18 hours at RT and the
solvent was evaporated under reduced pressure. The residue was dissolved in DCM
and was washed 2 times with a saturated NaHCOj5 solution and 2 times with water.

20  The organic layer was separated, dried (MgSOy), filtered off and the solvent was
evaporated. The dry residue was stirred in boiling 2-propanol, then the formed
precipitate was filtered off, washed and dried (vacuum) at 60°C, yielding 0.133 g of
compound 65, melting point 285°C.



141 Conmpound Nanme No. 72 4, 6-ethanediylidenepyrimdo[4, 5-

b][6,1,9, 12] benzoxatri azacycl opent adeci n- 11( BH) - one,
sP0ées- et hanedi yl i denepyri m do[ 4, 5-
enzoxatri azacycl opent adeci n- 11( 8H) - one,

288. 5-2
b][6, 1,

)

PCT/EP2004/005621
17-chl or o-

9, 10, 12, 13, 14, 19- hexahydr o- 20- net hoxy- nelting oi nt:294. 2-295. 2C 74
4, 6- et hanedi yl i dene-| 2H pyri m do[ 4, 5-

b][6, 1, 10, 13] benzoxat ri azacycl ohexat#ei n- 12- one, 18-chl oro-
8,9, 10, 13,14, 15, 205 oct ah - 21-.net hgxy- 14- net | - l.Li
i 240 FRNSYtemeta e ATk A GBE Ko s RO T hsfspouR 65! "

b][6,1,9, 13] benzoxatri azacycl ohexadeci n-11(12H) - one,

9, 10, 13
4, 6-eth
1]1[6, 1,
13,17, 2
4, 6-eth
11[6, 1,
8,9, 10,
''129. 8-
kK][6, 1,
| uoro-9
79 4, 6-
b][6, 1,
fl uoro-
oi nt: 30
b][6, 1,
8,9, 10,
260. 4-2

5

10

1415 _20-h

18- chl or o-
oy ahvdro-21-nmet hnxy- meltin pni nt: 2854 4-256_5C

> eOBRoHNH
10, 13¥denzo
-hept ahydr

Mame 4, 5- b] pyrrol of 2, 1
kat ri azacycl ohexadeci ne- 12, 15(14H) - di one,
-23-nethoxy nmelting point: 350 5-352.5C 77

hnedi §6i den
10, 13] benzo
11, 124, 13,1
132. 8C 78

1, 6-eHapsdiylideae B BHibiigoi4.bol of 2, 1-

0d[611i, Q ¥Jbgrosaidazabyclohexe@ecine-1 1 2d@-didriep i 8~chloro-
0, 10512, 73, 22, 20-dveadydreo? P-Mathexidly(4 -methylethylpoi nt :
rdeltngpdirdn®®6°¢] | denepyri nmi do[ 4, 5- b] pyrrol of 2, 1-

D, 12] Bnzox

Bt 6-bihaacdiviidenesHageieido{4,5( 8H) - one, " 19-chl or o- 18-
b8, 191 Aberizbxaib 2ditydiohexadadcingl h ydisrR, tiBfchiorgt © 261
1113, 15, d0fhéxahydro-2 1-methoxy-12-(2-methylpropyl)-

f

3 6-EhancaIAIeRERRagsIl B- 11( 8H) - one, I7-chl of o-16-
%ﬁﬁ?fd)‘ﬁ?}@é%k;ﬂr@%w&&wyde&r%?f@i&hbﬁbne e dHidto-
(b 49,$1,38 hanediybdistears-b2 ket o lrdetRyioropyl)-

10, 11 a, 12
et hanedi yl |
, 12) ggnzox
g,10,12,13,
. 3-307. 4C
0, 13§§enz
11, 13,14, 15
51.1 C

9,10,12,13,15,20-hexahydro-21-methoxy-

melting point: 292°C

8 Binah ehie AL BRR idGid 8- ONe, 18- cht or - L7-11Uor o
%:1%1%%?&6@2&%-%9&@%&% WL gio B hBIcRRrR0! Nt

Example B41

‘Preparation of 4,6-ethanediylidenepyrimido{4,5-
-b]{6,1,10,14)benzoxatriazacycloheptadecin-12(13H)-one, 19-chloro-

8,9,10,11,14,15,

16,21-octahydro-22-methoxy- {compound 70)

DIPEA (0.00930 mol) was added to a solution of intermediate 149 (0.00155 mol) in
dry DMF (10 ml) and the mixture was stirred for 15 min. then this solution was
cannulated slowly to a solution of HBTU (0.00465 mol) in DMF (40 ml) and the
reaction mixture was stirred for 30 min. The solvent was evaporated. The residue was

purified by RP high-performance liquid chromatography. The product fractions were

collected and the solvent was evaporated, yielding 0.258 g of compound 70, melting
point 236.4-237.3°C.

The following compounds were made accordingly

Compound [Name
No.
71 4,6-ethanediylidenepyrimido[4,5-b]pyrrolof2, 1~

k][6,1,9,12]benzoxatriazacyclopentadecin-11(8H)-one, 19-chioro-
9,10,11a,12,13,14,16,21-octahydro-22-methoxy-

melting point 261.2-265°C

3-nethyt nelting point

/6

4-264.0C



, 6- et hanedi yl i denepyri m do[ 4, 5-

81 4
b][6,1,9, 12] benzoxatri azacycl opent adecin-1 1(8H)-one, 17-chloro-1 6-
fl uor o- 9, M0 244857681, 19- hexahyd ro- 20- net hoxy neltin poiPGU/EBQ2/0EG62L 4C 82
4, 6- et hanedi yl i dene- 12H- pyri m do[ 4, 5-
b][6, 1, 10, 13] benzoxat ri azacycl ohexadeci n-12-one, 18-chl oro-17-fl uoro-
8,9, 10, 11, 13, 14, 15, 20- oct ahydr o- 21- net hoxy- neltin point: 311.0-311.9C 83
4, 6- et hanedi vyl i denepyri mi_do[ 4. 5- b] p¥4¥ol o[ 2, 1-
k][6, 1, 9, ConmpmmukdNaimezacycl opent adeci n- 11( 8H) - one, 19-chloro- 9, 10, 11
- oct ahydr o- 2Rloret hgxy- nelting oint: 262. 0-262. 8C WO 2004/ 105765
PCT/ EP2004/ 005621 |- 142 Conpound Nane No. 84
4, 6- et hgnedi Y12 deng4,b2ithamediyliidedopytinfidd{dmyr r ol of 2, 1-
1]1[6, 1, 30, 13] benzoXbi8a,1,82abeataxatiaaasciopehtddsyivel 1(8R)-6id, dr7achioBoe-
9,10, 11,{12a, 13, 14, 16,10,42,13 24dedrxhilirs-20-Aktménexyetig! t i n oi nt: 231. 9 232. 8C
85 4, 6- gt hanedi yl i geeripy pbift 288,3+280.89@yrrol of 2, 1-
k] [ 6, 1, 9, T2] Benz oxgh BlaraeuiylidRep)ANeaU - L1 8H) - one,” T9-chforo- 9,10} 11 a,
12, 13, 14, 16, 21- oct ab;gah 9P IRRIABR/EDERA LY 1 TBH) b, AFHhRgS. 4- 28D. 7C 86
4, 6- et hgnedi yl i deng ,1éq39lt4hl@f}féx§mjd?é(§b% ~
b][6,1, 9, 12 15] benzQx RS &15 ég,ggpigg%éa eci n- 1( 12H) one, 20-chl oro-
9, 10, 14,{15 —22= FaLLY = ﬁ’deHEH'éFl" ru'di' mPoOTTIt29674-"2970C 87"
8H 4, 6- 4t hane Lyl i defe; o 120ne 1 hIoro-
b][6, 1, 9, 14] benzox3 9|’1 ‘ f4o f')f@d'? - chl or o-
9,10, 13,114, 16, 21- heXghyti o %y Meft 8‘P’nt 6 248. 2C 88 4;
6- et hangetyt--gene 1) r"' i "‘""“‘
b][6, 1, d, 15] zoxaE e% cs Q i%h@ He’?e ? 20- ch AIor 0-
9,10, 12,(13, 14, 15, 17 i e peohERy e Rl iAo #8°P70c _ Bo
4, 6- et hanediyl i dene etlng pom 55?4-256 5°C ,
76 4,6-etheno-8H-pyrimido[4,5-b)pyrrolo[2,1-

f][6,1,10,13]benzoxatriazacyclohexadecine-12,15(14H}-dione, 20-chioro-
9,10,11,12a,13,17,22-heptahydro-23-methoxy-
melting point: 350.5-352.5°C

4 6-sthanediylidene-12H-pyrimido[4,5-b]pyrrolo[2,1-
11[6,1,10,13]benzoxatriazacyclohexadecin-12-one, 20-chloro-
8,9,10,11,12a,13,14,15,17,22-decahydro-23-methoxy-
melting point: 129.8-132.8°C -

78

4 ,6-ethanediylidenepyrimido{4,5-b]pyrrolo[2,1-
kl[6,1,9,12]benzoxatriazacyclopentadecin-11(8H)-one, 19-chloro-18-
fluorc-9,10,11a,12,13,14,16,21-octahydro-22-methoxy-

melting point: 261.4-264.0°C

79

4,6-ethanediylidenepyrimido(4,5-
b][6,1,9,12)benzoxatriazacyclopentadecin-11(8H)-one, 17-chloro-16-
fluoro-9,10,12,13,14,19-hexahydro-20-methoxy-13-methyl-

melting point: 306.3-307.4°C

80

4,6-ethanediylidene-12H-pyrimido[4,5-
b][6,1,10,13]benzoxatriazacyclohexadecin-12-one, 18-chloro-17-fluoro-
8,9,10,11,13,14,15,20-octahydro-21-methoxy-14-methyl-

melting point 260.4-261.1°C

81

4,6-ethanediylidenepyrimido[4,5-
b][6,1,9,12]benzoxatriazacyclopentadecin-11(8H)-one, 17-chloro-16-
fluoro-9,10,12,13,14,19-hexahydro-20-methoxy-

melting point 304.2-304.4°C

82

4,6-ethanediylidene-12H-pyrimido[4,5-
b][6,1,10,13]benzoxatriazacyclohexadecin-12-one, 18-chloro-17-fluoro-
8,9,10,11,13,14,15,20-octahydro-21-methoxy-

melting point: 311.0-311.9°C

83

4,6-ethanediylidenepyrimido[4,5-b]pyrrolof2,1-
K][6,1,9,12]benzoxatriazacyclopentadecin-11(8H)-one, 19-chloro-

119,10,11a,12,13,14,16,21-octahydro-22-methoxy-

melting point: 262.0-262.8°C
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b][6, 1,9, 12] benzoxatri azacycl opent adeci n- 11( 8H) - one,
9,10, 12,13, 14, 19- hexahydr o- 20- net hoxy- 12, 13- di net hyl -
4, 6- et hanedi yl i denepyri m do[ 4, 5-

bl [ 6, 1, 9, WO W8HWSIES: ri azacycl opent adeci n- 11( 8H) - one,
et hyl -9, 10, 12, 13, 14, 19- hexahydr o- 20- net hoxy- neltin point:
6- ethanediylidenepyrinido[4 5-

17-chl oro-
meltin point:

17 PERIEB094/905621
261. 1- 262

265C 90

C 91 4,

b][6, 1,09, 12]benzoxatrlazacyclopentao; i n- 11(8FD on 17-chl oro-
9. 10, 12, i Ar 1347 e 0- et ha e . nt 276. 3-
, 277. 4¢ ggmwuﬁdefﬂﬁﬁédlylldene I2H—pyr|n1do[4 5-b] pyrrol o[ 2, 1-
I1[6, 1, 10, 13F%enzo atri azacycl ohexadeci n- 12-one, 20-chioro 8,
9, 10, 11, 19;1 13 14 15 17 22-decahydro-14-hyd roxy-23-neth oxy- nmeltin
oi nt: 267. 8- 288. 5C g@eﬁﬂﬁm@@Mﬁh@Gﬂ?Hﬂ&@ﬂ@kﬁﬁ5¢mnﬁphﬁhbpyr|n1do[4 5-
b] [ 6, 1, 10, 13, 16] befiidA d0eBihenzoxajrzanusinhasadasin 1-0m200Noro21- chi or o}
8,9, 10, 11, 15, 16, 18,881041 ARadBd426, 1e2ddeoahyaret23-meiboxyt-: 286. 8- 287. 6 94
4,6-eth nedlvl|den&nemqgﬁmataahGQGHGﬂﬁr|n1do[4 5-
b] [ 6, 1, 10, 1585enzox46-etimnadiylidenopiriatde4,5-b1A(fkdfR 1one, 20- chi or o-
8,9, 10, 11, 14, 15, 17 ji3(6; 19,1 2ibyeitoRatribzatytibeeritaddtin-1 1 (BHPLAS, 185hioko-255. 9C 95
12H 4, 64 et hanedi yl |91$ﬂ)1¢1a1$2 13178 62avemhyiis T hydr 5’3;-22 methoxy-
b][6, 1, 10, 16] benzo} émhggaﬁygtgmqegﬁagln 12-one, 21-chl oro-
8,9, 10, 1T, IT3gd4, IS5 [AB.chidndd ﬁgﬁgq@qamgmmgqg idofB TNy of Nt 2401} 242. 8C
WD 2004/ 105765 PCTH 10@4 é 8rZo afe%rﬁﬁzaQS?aBQé{ %2”?0ne9§0-chloro-
4,6-eth nedlylldene -r025:nehox
b][6,1,10,13]ben20} , ,,"ﬁy 5415 ﬁu é Xe mel t | ng
poi nt: 2AT 9724370t et ) TREe dof4
bJ[6, 1,10, 13[benzo; t,?q 6‘4?% el gf 1511 'Hfﬂhé”@ cjnf%rgt hyl -
89,10, 11, 13, 14, 15? 054 £1E%, Ye l@? sthoxy-
melting point: 246.6-248. 2°C
88 4,6-ethanediylidene-12,16-methano-6H-pyrimido{4,5-
b]i6,1,9,15]benzoxatriazacyclooctadecin-11(8H)-one, 20-chioro-
9,10,12,13,14,15,17,22-octahydro-24-methoxy-
: melting point: 160-170°C
89 4,6-ethanediylidenepyrimido[4,5- :
b][6,1,9,12]benzoxatriazacyclopentadecin-11(8H)-one, 17-chloro-
9,10,12,13,14,19-hexahydro-20-methoxy-12,13-dimethyl-
melting point: 265°C
90 4,6-ethanediylidenepyrimidof4,5-
bj[6,1,9,12]benzoxatriazacyclopentadecin-11(8H)-one, 17-chloro-13-
ethyl-9,10,12,13,14,19-hexahydro-20-methoxy-
melting point: 261.1-262°C
o1 4,6-ethanediylidenepyrimido[4,5-
bl[6,1,9,12)benzoxatriazacyclopentadecin-11(8H)-one, 17-chioro-
9,10,12,13,14,19-hexahydro-12-(hydroxymethyl)-20-methoxy-
melting point: 276.3-277.4°C
92 4,6-ethanediylidene-12H-pyrimido[4,5-b]pyrrolo[2,1-
1][6,1,10,13]benzoxatriazacyclohexadecin-12-one, 20-chloro-
8,9,10,11,12a,13,14,15,17,22-decahydro-14-hydroxy-23-methoxy-
melting point: 267.8-268.5°C
93 4,6-ethanediylidene-14,17-ethanopyrimido{4,5-
b][6,1,10,13,16]benzoxatetraazacyclononadecin-12(13H)-one, 21-chloro-
8,9,10,11,15,16,18,23-octahydro-26-methoxy-
melting point: 286.8-287.6°C
94 4,6-ethanediylidene-13,16-ethano-6H-pyrimido[4,5-
bj(6,1,10,15]benzoxatriazacyclooctadecin-12(13H)-one, 20-chioro-
8,9,10,11,14,15,17 22-octahydro-25-methoxy-
melting point: 263.1-255.9°C
95 12H-4,6-ethanediylidene-13,17-methanopyrimidof4,5-
bi[6,1,10,16]benzoxatriazacyclononadecin-12-one, 21-chioro-
8,9,10,11,13,14,15,16,18,23-decahydro-25-methoxy-
melting point: 240.1-242.8°C
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mel tin point,
b][6, 1, 10, 13] benzoxatri azacycl ohexadeci n- 12- one,

287. 6- 288. §© 8M0440Hext hanedi yl i dene- 12H pyri m do[ 4, 5-
18- chl oro-

b][6, 1, 10, 13] benzoxat ri azacycl ohexadeci n-1 2- one,

8,9, 10, 11, 13, 14, 15, 20- oct ahydr o- 21- met hoxy- neltin point:

4, 6- et hanedi yl i denepyri m dof[ 4, 5-
b][6, 1, 11, 14] benzoxat ri azacycl ohept ait¥:i n- 13( 8H) - one,

212.8-214.0C 98 4, 6- et hanedi yl i dene- 12H pyri m do[ 4, 5-
1 -nmethoxy- nelting point:
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4,6-ethanediylidenepyrimidof4,5-
b1[6,1,11,14]benzoxatriazacycloheptadecin-13(8H)-one, 19-chloro-
9,10,11,12,14,15,16,21-octahydro-22-methoxy-14,15-dimethyl-

Example B42

Preparation of 4,6-ethanediylidenepyrimidof4,5-b]pyrrolo[2,1-
m][6,1,11,14}benzoxatriazacycloheptadecin-13(8H)-one, 21-chloro-
9,10,11,12,133,14,15,16,18,23-decahydro-24-methoxy~ (compound 100)

A solution of intermediate 156 (0.0005 mol) and DIPEA (0.003 mol} was added to a
solution of HBTU (0.0015 mol) and 1-hydroxy- 1H-benzotriazole (0.001 mol) in
DMF dry (125 ml) and then the reaction mixture was reacted for 1 hour. The solvent
was evaporated and the dry residue was purified by RP high-performance liquid

chromatography. The product fractions were collected, sodium carbonate was added

and the organic solvent was evaporated. DCM was added to the aqueous concentrate

and the resulting mixture was extracted 3 times with DCM, then the organic extract

was dried and collected, yielding 0.0394 g (16 %) of compound 100, melting point

226.3-227.7°C.

The following compounds were made accordingly;



102), nelting point: 234.7-236.8C Exam|p e B43 Preparation of

4, 6- et hanedi yl i dene-| 2H pyri m do[ 4, 5-b] pyrrol o[ 2, | -

1]1[6, 1, 104433} triazacycl ohexadeci n- 12- one, 20- chl OrgRs .ﬂ@,

8,9, 10, 11, 12a&§@ﬁ%a15 17, 22- decahydr o- 23- met hoxy- (conpoun 2&%‘%@g%lsol ution
of internediate 162 (0. 001 nol) and DIPEA (1.034 m) in DVF (20 m)

was: added to a solution of PyBOP (0.003 nol) and 1-hydroxy- | H benzottiazole
5 (0.001 nol) in DVF (2.00 rﬂ) and_jf¥en the reaction mxture was purified by

RP hi gh- @gé ﬁgﬁm H,lgﬁ omat ography (CH3CN/ NI | 40Ac buffer). The

pr oduct Ll added and the organic
sol vent g]%éﬂf 1\) ? % %Eﬁ%ﬁ&%@ﬁ@%ﬁ) Qy:g’ Rcentrate was cool ed
inthe f £A el ding: 0.2087 g (43
% of c d)01@32ﬁ§47t2379 int 241.6- 10 242.6C. The fol | owi ng conpound was
made acch cﬁthgn@dlylldempw byblpmalef&14 mi do[ 4, 5- b] pyrrol o] 2, 1-

k] [ 6, 1, anlia]1hth1djanzoratdazadyolaheiptatistin ¢3(BH) e, mkdﬂerolﬂechl oro-18-fluoro
9, 10, 11 Fhibtod310,41 18, £3a 04186 B 23 2ctBh HErey24-0RINBEM toiPblnd el ting point:

211. 3-2 cﬁn%ﬂ’ rati on of 4, 6-et hane |yI I denepyri m do[ 4, 5-
b][6, 1, lﬂ‘]zéenzox I azacycl o%%gngggm n- 16( 17H) - one,

21-chloro-8,9, 10, 13, 14, 15, 18, 23- oct ahydr o- 24- net hoxy- (B) (conpound 105) and
4, 6- et hanedi yl i denepyri m do[ 4, 5-b] [ 6, 1, 16] benzoxadi azacycl ononadeci n- 16( 17H) -
one, 21-chloro-8,9,10,13, 14, 15, 18, 23-oct ahydr o- 24- nmet hoxy- (A) (conpound
106) WOHXQR®IalRpY 65 PCTI EP20041005621 -145 A mixture of internedi ate 165
(0.000424 not) and G ubbs Il catalyst (0.000042) in DCM (200 m; degassed)

was sti Prgfhr zft%o@ttl&éth@neﬂiyhﬁ’a'neam ﬁl@ﬁdd{@ﬁ Hjﬂmfblbhel solvent was evaporated

and the L ma | i qui d chromat ography.
Two pr ocmg'ﬁ ]?‘)u]g&tfq B?fgaldw,#‘"e"’cgoct'#%gf iogﬂ‘?fpﬁ{\gﬁg’&? Eéﬁl U0fs 5 evapor at ed,

yi el di n@,91W3612p,(3 84,890 7,02-decaigpdrorzB-hethok ) (c@ahondTIB3)y (39.5 %9 of
conmpound 105(B). b) preparation of 4, 6-ethanediylidenepyrimdo[4,5-

o 5. 10, (A ERGEIIAAEAGLE BT AT ORD S LIFEN (B05s iGN O M) o it ure of
conpoun®vas REd{oEG0DBWN wh PYBOR (1683 i) and)1-byddoxwetlifbhaizofii@oll ) was -
hydrg)gera@bgflnfoﬁ))rm@)ml@(ﬁ) W)tfd ﬁe/n%élé‘aét%n%xgt re%s%mﬁﬁ&@by Rl hiffit er uptake of

pcrfomlancc liquid chromatography (CH3;CN/NH;OAc buffer). The product fractions

were collected, sodium carbonate was added and the organic solvent was evaporated -

(precipitation). The aqueous concentrate was cooled in the fridge, then filtered and

washed with water, yielding: 0.2087 g (43 %) of compound 103 melting point 241.6-
10 242.6°C.

The following compound was made accordingly;
4,6-ethanediylidenepyrimido{4,5-blpyrrolof2,1-

k1[6,1,9, 12]bcnzoxatriazacycloﬁentadecine-l 1{8H)-thione, 19-chloro-18-fluoro-
9,10,11a,12,13,14,16,21-octahydro-22-methoxy- (compound 104)

melting point: 211.3-212.7°C

Example B44

a) preparation of 4,6-ethanediylidenepyrimido[4,5-
bJ6,1,16]benzoxadiazacyclononadecin-16(17H)-one, 21-chloro-8,9,10,13,14,15,18,23-
octahydro-24-methoxy- (B) (compound 105) and

4,6-ethanediylidenepyrimido[4,5-b][6,1,16]benzoxadiazacyclononadecin-16(17H)-one,
21-chloro-8,9,10,13,14,15,18,23-octahydro-24-methoxy- (A) (compound 106)



et 1 e+ e e e . - B VR

(1 equiv.), the catalyst was filtered off and the filtrate was evaporated

yi el di ng 10 conpound 107. The follow ng conpounds were nmade accordi ngly;

4, 6- et h arggiydsgsens- 8H pyri mdo[4, 5-Db][6, 1, 15] benzoxgitazmepmbsast adeci n-|
5(16H)-one, 20-chloro-9, 12,13, 14, 17, 22- hexahydr o- 23- met hoxy- (conpound 108).
Exanpl e B45 a) Preparation of carbam c acid,
(20-chloro-9, 10, 13, 14, 15, 16, 17, 22- oct ahydr o- 23-

met hoxy- | 5- oxo- 4, 6- ethanediylidene.8kﬂpyrin1d0[4 5-

L5 TGO BT b g RO, 1

( 20- chl cPEM (zm) B d&gh,séleﬂ) 65 ﬂtiheﬁZor)& halny dr amad oedeln d¥ythen the solvent

15010 405 BAAELY M e GRDLERIBH e bl LR RAGE L o a0y ooet e

[ nt er rredtmbmam@mpw D@dﬁrodmdt)fraanms@mbbslldctedmddlq&)ﬂve(lt)wwo15) in DCM (150

dth
esi due SRRreE FERAR Gke Blaatn) LSieblia 100 o W R84 o o
pr oduct ¢Q®Eﬂundr195(3/}ere col l ected and the sol vent was evaporated, yielding
0.110 g of conpound 109 (A) and 0.064 of conpound 110 (B). 20 WO
2004/ 105@683%@@@@#@@&6241&%@@@0[2%par ation of carbanic acid,
20- chl 23-
(20-c 05@6? 1%?0&%0:&81%%&} %ﬁg Jléh%%)%gaﬁyﬁﬂ&o

met hoxy- 0X0-4 rim

b] [ 6, 1, 15PH8nobeakd s bulfih iibbﬂif@wﬁ'm %Mconzpoyn@.l%t hyl ethyl ester
(corrpound 111) A m xture of conpound 109 (0.00025 nol) in THE (15 m) and

met hanol A(ndixeutk bf ¥&f oulﬂud()@gmmmd md? in HIP fr5smWiahd mBtatold¥5 6y 1 9) as a

cat al yst. Alayq%a upt e of Sﬂ% % é?) the ca aIy was fl% ered of f and

the filtVat ?)rrz‘al?%sw &Y & ﬁh%sacfa‘it Y et dpEke of Feca gel with

DCM CH3CH q|l10/ }J,Xheadmhlj‘ldﬂ&fai filtéreaoff and sheellaarr wisedtapdrined, yielting obt ai ned resi due
ystal i sgﬂ f7rom met hanol and the resulting solids were coll ected,

yi eI 8 11. 1. Foll ow ng conmpound was made accordingly: carbamc

aci d, (18 chloro 11,12, 13, 14, 15, 20- hexahydr o- 21- net hoxy- 13- oxo- 4, 6-

et haned‘i-"]hd ﬂﬂh&d@-bqngquundﬂw@rd,r@db]apﬁ)rdmg@} benzoxadi azacycl ohexadeci n- 12-

yI) 1, 1-di nmethyl ethyl ester (conmpound 165) c) Preparation of

4, ethaned| | i dene- 8H-pyrim do[4,5- Db][6,1;

15] benzoi%é)cﬁigémi}ﬁ(ﬂﬂmﬁ:&a@émwo[ﬁﬁ -DIH) AGlhenzaxadiarmaysloogiaderin 51 6H)-one,

9,10, 11, 38chided4, 137524 0ooAilh RuraZaIRERGRY Tedilouhd 183). (compound 112)

Example B45
a) Preparation of carbamic acid, (20-chloro-9,10,13,14,15,16,17,22-octahydro-23-
‘ methoxy-15-0x0-4,6-ethanediylidene-8H-pyrimido[4,5-

b][6,1,15]benzoxadiazacyclooctadecin-14-yl)-, 1,1 dlmethylethyl ester (A) (compound
109) and

Preparation of carbamic acid, (20-chloro-9,10,13,14,15,16,17,22-octahydro-23-methoxy-
15-ox0-4,6-ethanediylidene-8H-pyrimido[4,5-b][6,1,15]benzoxadiazacyclooctadecin-14-
yl)-, 1,1-dimethylethyl ester (B) (compound 110)

15 A solution of intermediate 169 (0.0015 mol) and Grubbs II catalyst (0.00015) in DCM
(150 ml) was stirred overnight at RT, then the solvent was evaporated and the residue
was purified by RP high-performance liquid chromatography. Two product fractions |
were collected and the solvent was evaporated, yielding 0.110 g of compound 109 (A)
and 0.064 g of compound 110 (B).

20



6N HCO in 2-propanol (5 m) was added to a solution of conmpound 111 (0.000088
nol) in THE (gq.s.) and the reaction mxture was stirred for 1 hour at RT and

t han t he vsﬂtpzﬂﬁﬁlhdéﬁgg was evaporated, yielding 0.050 g OIPCQ‘%WWSGHZ’
y
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(2 equi V§NOXyy 5'@%&9’&1@5 anegiylidener $H-pypguddfS-and the filtrate was evapor at ed.
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6N HCl in 2-propanol {5 ml) was added to a solution of compound 111 (0.0060088
mol) in THF (g.s.) and the reaction mixturc was stirred for 1 hour at RT and then the

10 solvent was evaporated, yielding 0.050 g of compound 112, isolated as a hydrochlaric
acid salt .

d) Preparation of 4,6-ethanediylidene-8H-pyrimido[4,5-
b}[6,1,15]benzoxadiazacyclooctadecin-15(16H)-one, 20-chloro-14-(dimethylamino)-
9,10,11,12,13,14,17,22-octahydro-23-methoxy- (compound 113)

A mixture of compound 112 (0.000085 mol) and formaldehyde (0.00052‘ g)in
methanol (20 ml) was hydrogenated with Pt/C 5% (0.04 g) as a catalyst in the
presence of thiophene solution (0.04 ml). After uptake of H (2 equiv.), the catalyst

15  was filtered off and the filtrate was evaporated. The obtained residue was purified by
RP high-performance liquid chromatography, then the product fractions were

collected and the solvent was evaporated, yielding compound 113.
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intermediate 191 (0.0016 nol) in DCNM{4100 m) and the reaction m xture was
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1,9, 12] be i.he-9 1 =di on 17-chl oro-

10, 11, 14, TGN EpafpamEn s ACGLAT Rt o iha eWfencilas

4, 8- et harfefdpqrhtﬂd,anéplylglorﬁﬁ6 [g4:;f50mpound 114, melting point 202.8-203.6°C.

b][6, 1,09, 12] benzoxat ri azacycl opent adeci ne-9, 12( BH, 13H) - di one, 17-chl oro-

10, 13,014, ll%\gﬁﬁg dg%{eg%adggmlﬁu{mh leth | 122

4, 6- et hane 4,5-
b][6,1,09, —-azacyclopentadectne=—912(BH13Hy—di-one;—17—chl-goro-
10, 11, 14, ?é g’fipg 8 20-nmet hox -11- hen Inmeth | 123

4, 6- et hanediy?i denepyri ni do[ 4, 5-

115 4,6-ethanediviidenepyrimido[4,5-
b][6,1,11,14]benzoxatriazacycloheptadecine, 19-chloro-
8,9,10,11,12,13,14,15,16,21-decahydro-22-methoxy-15-methyl-
melting point: 196.9-197.8°C

116 4,6-ethanediylidenepyrimido[4,5-b][6,1,9,12]benzoxatriazacyclopentadecine,
17-chloro-8,9,10,11,12,13,14,18-octahydro-20-methoxy-13-methyi-
melting point: 195.8-196.6°C

117 4 6-ethanediylidene-8H-pyrimido{4,5-
b]l6,1,12,15]benzoxatriazacyciooctadecine, 20-chloro-
9,10,11,12,13,14,15,16,17,22-decahydro-23-methoxy-16-methyl-

Example B47

Preparation of 4,6-ethanediylidenepyrimido(4,5-
p][6,1,12}benzoxadiazacyclopentadecine, 17-chloro-8,9,12,13,14,19-hexahydro-20-
methoxy-13-methyl- +75% E and + 25% Z (compound 118)

Grubbs II catalyst (a {otal of 0.0012 mol) was added in several portions to a solution

- 15  of intermediate 191 (0.0016 mol) in DCM (100 ml) and the reaction mixture was
stirred and refluxed for a total of 4 days. The obtained mixture was purified 2 times
by RP high-performance liquid chromatography. The product fractions were collected
and the solvent was evaporated, yielding 0.0116 g of compound 118.
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b][6, 1, wxat ri azacycl opent adeci ne-9, 12(BH, 13H) - di one, 17-chl oro-
10,11,1 -tetrah dro-11- 1-h droxyethyl -20-nethoxy WO 2004/ 105765

PCTI EP204:00AZH 4 6-dikhlbaohngl agiiddfa s- 128
O -

ddya.s
4,6-eth dj yl.idenepyrj m do] 4, bj[4.1,11, 14 nzo ' | ohept adeci ner |-
1 717 Bl b e sty ofxadecthe 811k e ool bl 1515520 e
dr 0- 22- irekdtydrdl 31 -inetiedxly- 11-methyl- hd&atk, (B-1¢ (Joaipedhd L1%enepyri m dof 4, 5-
b][6, 1,9, 12] benzoxatri azacycl opent adeci ne-9, 12( SH, 13H) - di one, 17-chl oro-

PRSP é}%}ft&}% @ﬁﬂ@%ﬁ#ﬁ; E%f' (P01 bnd BFER 100 w17 in DM dry (50

b] [ 6, 1, hil) ¥4} blentpaddeditaa acyptibbEp{lEsdongtieyldrhindbit@hiyldtdy) 1H one, 19-
fl,h'6?%?;]gﬁé%qtéﬁzloﬁgﬁégiﬁi%ﬂ#g@f%@{a?é(iL-:"j, o000 hdn) iBMIPEY 00 131
b] [ 6, 1, 1il) auRBethew ihetredcipn oystushent Quecicdevitilydid( Gl Bhi) i solvent 19-
chi oro- Q.1 %iv%r%gd.lﬁle%}o'tﬁ 2 sig{lé)wZ@ngH{eﬁ% RPHghbfolmaRé liquid

4, 6- et hane ene%rl m . '

b] [ 6, 1, Shiomategrapvatne apslugidraspens weresoHectal and(tigr-preaniy salverevasy 7- chl or o-
10, 11, 14y A8 hel Iaddii®. @9- J8 thRpoukl thd- di neth 1 133
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i]1[6,1,9,12] benzoxatri azacycl opent adeci ne- 14, 19(5H, 13H) - di one, 3-chl oro-
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4, 6- et hanedi yl i dene- BH pyri m do[ 4, 5-b] pyrrol o[ 1, 2-

Co.fnpound Name
No.

120 4,6-ethanediylidenepyrimido[4,5-
bl[6,1,9,12]benzoxatriazacyclopentadecine-9,12(8H,13H)-dione, 17-chloro-
10,11,14,19-tetrahydro-20-methoxy-11-methyl-

121 4,6-ethanediylidenepyrimido(4,5-
b][6,1,9,12]benzoxatriazacyclopentadecine-9,12(8H,13H)-dione, 17-chloro-
10,11,14,19-tetrahydro-20-methoxy-11-(1-methylethyl)-

122 4,6-ethanediylidenepyrimido[4,5-
bj[6,1,9,12]benzoxatriazacyclopentadecine-9,12(8H,13H)-dione, 17-chloro-
10,11,14,19-tetrahydro-20-methoxy-11-(phenylmethyl)-

123 4 6-ethanediylidenepyrimido[4,5-
b]{6.1,9,12]benzoxatriazacyclopentadecine-9,12(8H,13H)-dione,
10,11,14,19-tetrahydro-20-methoxy-11-methyi-

124 4,6-ethanediylidenepyrimido(4,5-
b][6,1,9,12]benzoxatriazacyclopentadecine-9,12(8H,13H)-dione,
10,11,14,19-tetrahydro-20-methoxy-11-(1-methytpropyl)-

125 9,11-ethanediylidenepyrimido[4,5-b]pyrrolo[1,2- _
i1[6,1,9,12]benzoxatriazacyclopentadecine-14,19(5H,13H)-dione,
16,17,18,18a,20,21-hexahydro-22-methoxy-

126 9,11-ethanediylidenepyrimido[4,5-b]pyrrolo[1,2-
i][6,1,9,12]benzoxatriazacyclopentadecine-14,19(5H,13H)-dione, 3-chioro-
16,17,18,18a,20,21-hexahydro-22-methoxy-

127 4,6-ethanediylidenepyrimido(4,5-
b][6,1,9,12]benzoxatriazacyclopentadecine-9,12(8H,13H)-dione, 17-chloro-
10,11,14,19-tetrahydro-11-(1-hydroxyethyl)-20-methoxy-
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136 4,6-ethanediviidene-8H-pyrimido[4,5-
b}{6,1,12,15]benzoxatriazacyclooctadecine-12,15{16H)-dione, 20-chloro-

2,10,11,13,14,17,22-heptahydro-23-methoxy-14-(2-methylpropyl)-

137 4,6-ethanediylidene-8H-pyrimido(4,5-
b}6,1,12,15]benzoxatriazacyclooctadecine-12,15(16H)-dione, 20-chioro-

9,10,11,13,14,17,22-heptahydro-23-imethoxy-14,14-dimethyl-

138 4,6-ethanediytidene-8H-pyrimido[4,5-
b][6,1,12,15]benzoxatriazacyclooctadecine-12,15(16H)-dione, 20-chloro-

9,10,11,13,14,17,22-heptahydro-23-methoxy-14-(phenylmethyl)-

139 4,6-ethanediylidene-8H-pyrimidof4,5-
b](6,1,12,15]benzoxatriazacyclooctadecine-12,15(16H)-dione, 20-chloro-

9,10,11,13,14,17,22-heptahydro-23-methoxy-14-methyl-

140 1,21-ethanediylidene-5H-pyrimido[4,5-b}pyrrolo[ 1,2-
i{6,1,9,12]benzoxatriazacyclohexadecine-13,18(19H)-dione, 7-chioro-

10,11,12,13a,14,15,16-hepiahydro-23-methoxy-

141 4,6-ethanediylidene-8H-pyrimido[4,5-
b][6,1,9,12]benzoxatriazacyclohexadecine-9,12-dione, 18-chloro-

10,11,13,14,15,20-hexahydro-21-methoxy-11-(2-methylpropyl)-

142 4 6-ethanediylidene-8H-pyrimido[4,5-
b][6,1,9,12]benzoxatriazacyclohexadecine-9,12-dione, 18-chloro-

10,11,13,14,15,20-hexahydro-11-(1-hydroxyethyl)-21-methoxy-

143 4,6-ethanediylidenepyrimido[4,5-

b][6,1,11,14]benzoxatriazacycloheptadecine-11,14(8H,15H)-dione, 19-

chloro-9,10,12,13,16,21-hexahydro-22-methoxy-13-(2-methylpropyi)-

-
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was evaporajggl. ea aiaRed ,dgﬁélgﬁfgyﬁﬁ,ﬁd%)[ alToOwed to precipitate o
in the fridge and b‘i[@q g, PSHEAZREriS A <9|§hé9@8€cnﬁ§1§r12 Jlédet ¢58ford-f, vield
0.093 g (20 % of |1QorbaiicdbblneddhydBet O a@MMEG! QEPQNISVer e made
accor di figl y149toNo q;_u,n hh\ﬁéH?‘thQhe- A= P20047 0056 L
Conmpoungl Nane
4, 6- et hbngpyrl mi dH‘E)AI % L.a&ég é%iyclohexadecme 13 18%1?%@58105%_

9, 12( BH13H)=di-on'e;

.LIC1I

4, 6- et heno- BH pyri m do[ 4, 5- b] [6 1 9 13] benzoxat ri azacycl ohexadeC| ne

Example B49

“ Preparation of

-9,14(8H,15H)-

10

150)

4,6-ethenopy1ir11id0[4,5~b][6,1 ,9,14]}benzoxatriazacycloheptadecine-
dione, 19-chloro-10,11,12,13,16,21-hexahydro-22-methoxy- (compound

Intermediate 122 (0.001 mol) and DIPEA (0.004 mol) were added to a mixture of

PyBOP (0.003

mol) in DMF {250 1nl) and the reaction mixture was stirred for 2

hours, then water was added and the solvent was evaporated. The obtained residue
was purified by RP high-performance liquid chromatography. The product fractions

were collected

and the organic solvent was evaporated. The aqueous concentrate was

allowed to precipitate overnight in the fridge and the resulting solids were then
filtered off, yielding 0.093 g (20 %) of compound 150.

The following

compounds were made accordingly,

ompound
No.

°

Name

re added
m Xt ure

liquid
sol vent
ver ni ght

I ng



9, 13(10H, 14H) - di one,

18-chl oro-11, 12, 15, 20-t et r ahydr o- 21- net hoxy-

4, 6- et henopyri m do[ 4,5-b][6,1, 11, 14] benzoxatri azacycl ohept adeci ne-

11, 14( 8H, Xpbhosiieses 19-chloro-9, 10, 12, 13, 16, 21- hexahydperdaneRlobspsy 154
4, 6- et henopyrim do[ 4, 5-b][6, 1, 11, 16] benzoxatrl azacycl ononadeci ne-

11 16(8H, 17H) - di one,

21 -chloro 9 10, 12, 13, 14, 15, 18, 23- oct ahydr o- 24-

153

net ho

155 4, 6- et heno-8H pyri mdo[ 4, 5-b][6, 1, 11, 15] benzoxat ri azacycl ooct adeci ne-

11, 15( 12H, 16H) - di one,

4, 6-et ha
b][6,1,9
10, 11, 14
b][6,1,9
11,12, 15
b][6,1,9
10, 11,12
b][6,1,9
10, 11, 14
4, 6- et ha
1,9,12]b
10, 11, 13
a- 8H- pyr
20-chl or
4, 6-et ha
b][6, 1, 1p
chloro-8|9
4, 6-et ha
b][6, 1, 12
10,11, 1
4, 6-et ha
b][6,1,9
10, 11, 13
4, 6-et ha

20-chl or o-

DM duien
12]1%5 Nz ox
19-tetra

i

Plyii¢ m dof 4, 5-
atriazacycl opent adeci ne- 9, 12(8H, 13H) - di one,
dro-20-nmethox 157 4 _6-et hanediylidene- BH n\/r| m_dd

13] behzox
20-t et rah
14] benzox

étﬁ“?ta%m)yﬁmm[%&%rﬂl&i Hézlbvemgg@tsﬁzq epantedesine-
odfeiBH 13Medionsy 7 Thleros] (51 b A aPriiaydraedfemethoni-do| 4, !
At azacycl ohept adeci ne-9, 14(8H, 15H) - di one,

13, 152 21-
12] benzox
19-tetrah

t 413 -5 4k diqren | B-dblorond, 2, 132@tetraBydroditemethody- 7- chl

lehicetheimces 2 pyripidodhs-b]H 09,4 3pertdxatiadacyciobexmegine i d
dro-20-net hox -10-neth |- 160

9, 14513, 14, 17, 22- hexahydr 0- 23- et hox

156

b[ 4, 5-

5-

D[ 4, 5-
or o-

hedi y43 den
bnzoxat ri
14, 15, 20-

;E3&hepyinidio[445-b][®) i 6,1 4]benzoxatriazacycloheptadecine-

aau@HTEmaiers, 18 chob, 10,9263 16 28-HeRhIydRo-22-methoxy-
exaﬁJ dro-21-methox 161 4, 6-et haned'?{/) i den

m d 5
b 164 1)

hedlyllden

4

%@éﬁré’h Hm%l@@-ﬂiﬁélﬁ‘i Fhpértokatria? RGhdtecmeL - 01 ¢
orb

4

ne,
hox

g

hedlyllden

?1?3 12.63 14,5482 hiRs-28- et
6@;@8}

SRS

1ed|yI|den

121 hoanzax

Hma % bEh bR hiriadacyblboRtagetne-2
ﬁé@ i mgg
i g

hexahydro 23-
cyclopenta
2 mm

14, 18/ 20-

héd]yliden

“ﬁéﬁtﬁa‘%% h o
efho
%ﬁar&%v‘ﬁgan Aty

e 1,9 a
g Wdaléﬁrre
11,12,1 q20-tetra%ro-21

rdzgcyclohexadecme -9 13](?0H 14H)-dione,

-methoxy-

158 4,6-ethanediylidenepyrimide{4,5-

. |bl[6,1,9,14]benzoxatriazacycloheptadecine-9,14(8H, 15H)-dione,
10,11,12,13,16,21-hexahydro-22-methoxy-

159 4,6-ethanediylidenepyrimido[4,5- '
b][6,1,9,12]benzoxatriazacyclopentadecine-9,12(8H,13H)-dione, 17-chloro-
10,11,14,19-tetrahydro-20-methoxy- 10-methyi-

160 4,6-ethanediylidene-8H-pyrimido[4,5-
b][6,1,9,12)benzoxatriazacyclohexadecine-9,12-dione, 18-chloro-
10,11,13,14,15,20-hexahydro-21-methoxy-

161 4,6-ethanediylidene-8H-pyrimido[4,5-
b][6,1,9,14]bénzoxatriazacyclooctadecine-9,14-dione, 20-chloro-
10,11,12,13,15,16,17,22-0ctahydro-23-methoxy-

162 4,6-ethanediylidenepyrimido[4,5-
bl[6,1,12,16]benzoxatriazacyclononadecine-12,16(13H,17H)-dione, 21-
chloro-8,9,10,11,14,15,18,23-octahydro-24-methoxy-

163 4,6-ethanediylidene-8H-pyrimido[4,5-
b](6,1,12,17]benzoxatriazacycloeicosine-12,17(18H)-dione, 22-chloro-
9,10,11,13,14,15,16,19,24-nonahydro-25-methoxy-

164 4. 6-ethanediylidene-8H-pyrimido[4,5-
b](6,1,9,12]benzoxatriazacyclohexadecine-9,12-dione, 18-chioro-
10,11,13,14,15,20-hexahydro-21-methoxy-10-methyl-

168 4,6-ethanediylidene-8H-pyrimido[4,5-

b]i6,1,12,15)benzoxatriazacyclooctadecine-12,15(16H)-dione, 20-chloro-

9,10,11,13,14,17,22-heptahydro-23-methoxy-13-methyl-

Compound identification

162



T PO Y S ST RIS SRS e

b][6, 1, 12, 15] benzoxat ri azacycl ooct adeci ne- 12, 15( 16H) - di one, 20-chl oro-
9,10, 11, 13, 14, 17, 22- hept ahydr o- 23- net hoxy- 13- net hyl - Conpound i dentification

WO 2004/ 19&]% E&%;PZOOM 005621 -152 The conpounds m%ﬂfﬂﬁﬁ'{h/&ﬁﬁ? by LC/ M5
L

usi ng a gradien ution systemon a reversed phase HP he conpounds are
identified by their specific retention tine and their protonated nol ecul ar
ion M+ peak. The HPLC gradient was supplied by a Wters Alliance HT 2790
systemwi th a col unmmheater set at 4@t Flow fromthe 5 colum was split to a
Waters 996 phot odi ode arra giPDA det'ector and a Waters- M cronass ZQ nmass
spect r orﬁ@@ﬂmoﬂﬁﬂsa\ﬁefell@@tl}/ by &{-/MSriisingta sadien GHEIONSPEPHOBAR i n  positive and

negat i V%!réi‘élédzp‘ﬁaké)HPﬂ@dQ‘heBSM apémﬁ fréalb@ maﬁspeeffrcl@eénﬁéﬂ i@ 8 Xterra M5

C18 col um ow'rate /mn. Three

nobi | e ﬁ’ﬁgé'é‘éf ETWICQHW%@IAOTQ \M?B?ﬁ’ﬂ MW@F&E‘@E‘%S“PW%@ dnitrile; 10
mobi | e piaess E;naﬁ@eemrmm bysBim WA d @ 1RfAR At ot TRARPENBlow BBMARENP! Oyed to run

a gradl ent condition from 100 % A tqo 50% B and 50% C i.n 5 mnutes, to 100
% B Fn CPlUmh RSPl dsdNRlsrs 994 Phetadiode amey (PO Aefectr and aWaleTS100 9% A for 1.5

M nut es. MidPomAs3iZLS ia@ykpe@tdiideOhitd 8n lele&@éspthsj%mzﬂﬁmoﬁﬁe@bé@tewae acquired by
scanning from 100 to 1000 i.n is usmgadwellrl_gédcgre ‘g s. The
capi | | aﬁ{?’s‘r‘i’é’ﬁap “WW%&E“%QH mogde Reversed pags WaneHed et (Waé mai nt ai ned
at 140C Xteivh MO JE8 cBREINUS! rg 4b& mbmlnp %@&th agRw rafenstel. aﬁﬂ/tnagermza@ 10 Vv for
positive i0 an ati.ve i on.no Dat a
acqui si ﬂ‘%‘?’lp R%ﬁ 35{55@? RRASE ¢ S?%yai RW’&'PB?F%E e)'}wm%)enl ynx data
systiem m2ébilezhadeB] etonitalee nfobila phaser: (nEéﬂxannl)rwaﬂuemp])oyamd) mmlaecul ar wei ght as
t he M quyrp 1 4.32 470
566 b G0 aRG G rEEl ROl MY s0mbBiin B it 00 P70 %55 A0
150 3. 84 mbwitel 200%. 1 Br450inufecBdIc8filibtate With 3036 B4 1.51@uBs7Xn442 156 2. 83
394 WO %ngéﬁ(}noéoigxﬁe BETS Ef%pa(gé{fsg)&SGZl -153 Compound Rt MH Conpound Rt MH

Mass spectra were acquired by scanning from 100 to 1000 in 1s using a dwell time of

.15 0.1 s. The capillary needle voltage was 3kV and the source teinperature was

maintained at 140°C . Nitrogen was used a the nebulizer gas. Cone voltage was 10 V

for positive ionzation mode and 20 V for negative ionization mode. Data acquisition

was performed with a Waters-Micromass MassLynx-Openlynx data system.

20
25 Table ; retention time (RT in minutes) and molecular weight as the MH*
Corrlu“p:und Rt MH* Con:i):und At M’
64 6.38 503 121 4.32 470
38 6.64 414 122 4.84 518
40 4.93 427 60 4,53 456
71 5.66 454 123 3.05 408
150 3.84 454 124 4.08 450
153 3.89 546 125 3.56 | 434
120 3.77 442 | 156 2.83 ‘ 394




No. No.

|

137 4.18 498 159 4.02 442 138 4.62 560 127 3.62 472 139 3.88 456 128 5. 34
912 119 4pro 4n%0sh¢d 3. 47 458 140 5.03 482 130 3. 93 48pcifEb20be/tasedb6 131
4.34 470 141 5.41 498 160 4.04 442 142 4.17 486 161 3.86 470 143 5.16 512
105 8.73 467 144 4.42 484 105 9.6 467 145 5.18 546 132 3.74 456 147 4.3 514
133 3.63 484 110 6.2 568 108 6.09 453 109 6.14 568 117 5.95 456 148 3.92

472 63 4.75 500 149 4.45 498 162 45484 11|

6.26 570 163 3.91 498 165 5.82

540 134 4./&dmpduindl35 4. 6 470 WO 2004/ 1%(7:5@0363“ EP2004/ 005631 -154- C
Phar macol odi calo. exan'pﬁ“es Bl\ﬁh'pl e C.1: injviNoo i nth'él t oMtbf |EGFR using a
Scintil | ant—Prextrty=As ay t he present Yasge-+4gacti on assay, a
ki nase subdtrate CC)I’%’IOQ[) 408f s biotinyl at eg&rpol {\1 Zﬁ% :
aci d- L-tyrgsi-re)—{(pely (G \ h- gt-Hn), 1S incy f h f h —aforenment i oned
protein inlthdbrebert® of 4283R) radi ol abdl ed®ATH. $83P] &ﬁ%spor ylation of
the substrate is subsequently geasured as|light energy emtted using
strept avi di{n- 18®at pd48PA |betf8s [( Amer sham Phad¥acila Bibt ecHPBby trappi ng and
quantifyingd the b[ndinglof thd biotin tadged and radiol abel ed substrate. 10
Det ai | ed describpti pn4The [E@ER JPA ki nase neadts on i $6deif &bheq at 30C for 60
mnutes inja 96-well mqgrotitgr plate. Fgr each jof thejtested conpounds a
full dose rlespense| 13%0- §M472 J|. 10 139 3.88 456

128 5.34 512 119 4.5 458

129 3.47 458 140 5.03 482

130 3.93 486 164 4,74 458

131 434 470 141 5.41 498

460 404 | 442 142 417 | 486

161 3.86 470 143 5.16 512

106 8.73 467 144 4.42 484

105 9.6 467 145 5.18 546

132 3.74 456 147 - 4.3 514

133 3.63 484 110 6.2 568

108 6.09 453 109 . -} 614 568

117 5.95 456 148 3.92 472

63 4.75 500 149 4.45 498

162 4 484 111 6.26 570

163 391 498 165 5.82 540
) 134 451 510

135 4.56 470

A,

157 3.01 408 168 4.17 484 158 3.3 422 136 4.62 526 126 4.33 468



10M has been performed. | RRESSA(r) and TarcevaTM (erlotinib) were used as
reference 15 conpounds. The 100 Al reaction volune contains 54.5 mM Tri sHCl
pH 8.0, 10 nM %%O 2, 100M Na3VvOn, 5.0 Munl abel ed ATP, 1nM DTT. 0, 009% BSA,
0.8 k. C | WOMBYHFES 0 35 g/wel | pol y(GT)biotin and 0.5 §CEAFRM{0A32L

domai n/well The reaction is stopped by adding to each well 100 i of the
streptavidin beads (10 ng/m in PBS + 100 nM EDTA + 100 M ATP). The pl ates
are than shaked at 0.~ 20 rpm for 30‘,{ﬁn to all ow binding of the

bi oti nyl ated substrate to the strepta Hin coated beads. Than the beads are

al l oned tg. Blﬁxﬁala@lagicélléﬁmhgl%g omof the plate for 30 m nutes. The
e 5 N

mcrotiter] are centrif and the anount of
phosphor LS PSP DN Gt et nEa by ¢ (30sec/well) in
a mcrotiterplate scintillation counter. 25 Exanple C.2 : in vitro

inhibition of EGFR _The | Ltro inhibition of EGER was assessed using either

the Flas hﬂﬁg%l?@s?rg @ Sgé\i‘mase %cq%a%qyaggqrqu%éqbsfrpqetcgpsqtgtgﬁﬁo| ogy as

I(ilesc[1 isgledbibﬁnﬂaﬁﬂqlmly(srﬁutaﬁﬁc aiid-ll,l-@'t&ﬁi&?tpoly(dl‘z}ﬁaﬂh), is idbdbatdal With 5. Tha_ ] '
as ate techno LS. genera ri he et at. in Hg

Thr oughp i CSEEURNLpeiRtRe fregensd obE P dioiabelts Al PERoBhrsions b | s o

Dekker, Nefvhe/eubistratsl.is Mabs&fuehtly tnbasukddbsight adeeg féhfRedivsmgatreptavidiron assay, a

ki nase su r onsi.sting of,. biotipyla ol vi(L-qgl ut am i d-L-tyrosine)

(por v cn B SRR A S oo id RothTBy Bfenibe sl pbiud e, 12

presence whdifi§ ®P}hertadimiaghel and rddiflabéld@R)bshtespor yl ati on WO 2004/ 105765

PCT/ Ef2004/ 005621 - 155 of the substrate is subsequently nmeasured as |ight

energy enitted using a streptavidin- coated Flash Plate (PerkinElmer Life
Sci ences)Degiled despriptiorand quanti fying the binding of the biotin tagged and

radi ol abergdpg > i S§Li el HERK qaggpreaction is
perfornmed at Sgg%fpc’f?k@gscme%?géé [l%ri:fogﬁbg- {/\%q qu%lr érd?g]tullﬁ%r . Fl € SE1P| ate
( Per ki nElRisFotites platse Fanpagl pf thegasted sompepndsticfulldosetespeip dURdd 0 41 dose
res loo tn_s e lgh’ﬂl@.a"s@)e% béfdrmkQ: n@g&@@@ aREE A ORI éﬂfﬁil}}ib)V\@&%Ais@cﬂlds f‘EPér@IﬂééaT:V' :
Cont ai°ne. SRR 10D SO mEHOMIAL THoNE NBE GG 10 8 (i
unldagel edVIATR, 1%0’[}10/{@355&/04,05.@QW@?%I&BA@PQliB@ﬁ’, 0.009% M}\é\ﬂm ppol y( GT) bi ot ihn
an .5 Os - ki pase onali .. The _react] .1s sto y aspirating the
reaction nF gﬁ?’edgﬁ&g@o&i‘rﬁ%%é@w 3?%8'§ﬂg%¢#ﬁﬂ%%e af’m%ﬁ@ﬁ?lgt op buffer (PBS
+ 100 M 'Big@lctioffit etoppdikbyf zidﬂ&i_g toeath wtie pORADofite sticptafidindehdssiiOp buffer was
added to Gagl iNPEs 2960 fiP BTN 08 TP RIPR R IALE She (P haked at 300
20 rpm for 30 min to allow binding of the biotinylated substrate to the streptavidin coated
beads. Than the beads are allowed to settle at the bottom of the plate for 30 minutes.
The microtiterplates are centrifuges at 800 rpm for 10 minutes and the amount of
phosphorylated (*P) Poly(GT)biotin is determined by counting (30sec/well) in a
microtiterplate scintillation counter.
25

Example C.2 : in vitro inhibition of EGFR

The in vitro inhibition of EGFR was assessed using either the Flash Plate technology or

30 the glass-fiber filter technology as described by Davies, S.P. et al., Biochem J. (2000),
351; p.95-105. The Flash Plate technology is generally described by B.A. Brown et al.
in High Throughput Screening (1997), p.317-328. Editor(s): Devlin, John P.
Publisher: Dekker, New York, N. Y.

35  Inthe Flash Plate EGFR kinase reaction assay, a kinase substrate consisting of
biotinylated poly(L-glutamic acid-L-tyrosine) (poly(GT)biotin), is incubated with the
aforementioned protein in the presence of (33P) radiolabeled ATP. (*°P) phosporylation



| U U

Pol y(GT) biotin determ ned by counting (30 sec/well) in a mcrotiterplate
scintillation counter. In the glass-fiber filter technology EG-R ki nase
reacti on awmoanod/185785 nase substrate 20 consisting of polPETEPHEOTERT
acid-L-tyrosine) (poly(GrT)), is incubated with the aforenentioned protein in
the presence of (33P) radiol abeled ATP. (33P) Phosporylation of the
substrate is subsequently neasured as radioactivity bound on a

gl assfiber-filter. Detailed descriptiléf- 25 The EGFR ki nase reaction is

per f or med 2 for.10. mnutes in a 96;well mcrotjterplate, For each of
t he test eaoafg%en%gﬁtﬁzgé lsasgP traren s@e?sﬁ?ﬂgﬁg\éﬁfp?@y 8&2&1@%& ‘15.1%‘3 &Tﬁf@l" % been
per f or med. coaREFBAL P ata (RerKiaEeard Tie Scentex) bpirappingare] qemdfasg the bardipc e

conpounds. e . { OR. Yol contains 60 nM TrisHC pH 7.5, 3 nmM
Md 2, 3 H&Yﬁ%blﬁﬁtﬁgg§£§ﬁ‘%aﬁ’ﬁ?%ﬁféa%%‘ﬁg‘f‘ﬁteg/mL PEG20000, 5.0 pM unl abel ed ATP,
30 1mM DTT, 0.1 G AT33P, 62.5 ng/well poly(GI) and 0.5 fig EGFR-ki nase
domai n/swel },..; -,0n is stopped by adding 5 1 of a 3% phosphoric acid

5 :
sol uti on. 1%‘1%{}1%%?%% reaction mxture is then spotted onto a Filtermat A
filter (WalhedBGFR kinagecnetiprais periersnedfabd0% for A0 minntgsinadopheld piespliter aci d and 1

time for ] i hBROQN ifrd ! I-fil i on the
Typhoon (f;l\?lmgﬂrhéEb %az;é eggi nq @%%ggﬁg%ﬂﬂé%&%fﬁa@ﬁ% gg?g%iﬁhk %15%21105765
a

PCL/ EP200AFESE2 10 g hs Becn pesionnert, JRESY AT ap Jlarcesa M aRinBSay on ¢ he

ovarian cag&k ﬂ@é@as%c&@éﬁ?ounﬁ@.eTESE/ﬁfd Ate&AbE VORIR flains! J4EMMKOV3) was

used in an_epidermal growm h Tactor stinmulated cell proliferation assay, to
rsses st ot Bp, FLmRE s Bivaviatinyolingd A ontabele AV gmok BT, o° 1
first stemm.odves BSAYS.etil sTHe! 6.35neubhat sy [Mbidtn BAL0S cijngGFR-kﬂiaeéenCe of 10%
FCS seru In the second step the cells were incubated with the conpounds to

be tested SPEYWEd um free condition (37 C and 5% (v/v) C02) and subsequent!y
st i mul at edI'feaeactidn 10stbppedbyvdspinatnGthadeactiohi miature anteathingy theplaef 3x100 ng/ nl .

The effect , i i fi Ly A ssed in a
ot andar d v 200 P GRIBRA W ens P oD R, ézfﬂe?’?'e%@%%%@tsg PPLRler e
i ncubaltied- dforasp4topdutier was adviedto exbred anfl thdamouROS! persparylatedi(h€) second st ep
the cells j f LSV . . . tested and
the eff ecty}%i(%tjngﬁgg%%grﬁl gfi Bﬁgglg}ﬁ;?{bp%%%cheﬁllgﬁ %ﬁuc&g@-@%@ﬁg lfj@lgi?gessed in a
standard NPWFCEel | viability assay. Exanple C. 4: ELISA assay of EGFR tyrosine
ki nase activity 20 The EGFR ELI SA is generally descri bed by Yang, E B. et

al ., 2001, Biochi r?'_ca et Biophysica Acta, 1550; 144.
In the glass-fiber filter technology EGER kinase reaction assay, a kinase substrate

20  consisting of poly(L-glutamic acid-L-tyrosine) (poly(GT)), is incubated with the
aforementioned protein in the presence of (**P) radiolabeled ATP. (**P) Phosporylation
of the substrate is subsequently measured as radioactivity bound on a glassfiber-filter.

. Detailed description

25 The EGER kinase reaction is performed at 25°C for 10 minutes in a 96-well
microtiterplate. For each of the tested compounds a full dose response 1.10°M to 1.10°
1M has been performed. IRESSA® and Tarceva™ (erlotinib) were used as reference
compounds. The 25 ul reaction volume contains 60 mM TrisHC1 pH 7.5, 3 mM
MgClz, 3 mM Mn Cl, , 3 uM Na;VOy,, 50 pg/ml PEG20000, 5.0 uM unlabeled ATP,

30 1mM DTT, 0.1 uCi AT*’P, 62.5 ng/well poly(GT) and 0.5 ug EGFR-kinase
domain/well.
The reaction is stopped by adding 5 pl of a 3% phosphoric acid solution. 10 pul of the
reaction mixture is then spotted onto a Filtermat A filter (Wallac) and washed 3 times
for 5 min. in 75 mM phosphoric acid and 1 time for 5 min. in methanol prior to drying

35  and quantification on the Typhoon (Amersham) using a LE phosphorage storage

screen.



For the determ nation of EG-R tyrosine kinase activity, 100 1 of 0.4 g/m
poly(Gu, Tyr) in PBS was coated per well on a 96-well mcroplate at 37C
over ni ght WOl /@8%5 specific binding sites were subsequq@tr}ﬂ,zgdm@&qﬂ by
|ncubat|on ror m nutes at room 25 tenperature with 200 1d BSA dilution (10
mgy/m in PBS) per well. After washing three tines with PBS the plates were
either used imedi ately or stored at 4C. Prior to the determnation of the
EGFR tyrosi ne kinase activity, the co @d pl ates were washed two tinmes with
PBS. Next, to each well 88 I of an ATP dilution (50 MM Tris HC pH 8.0, 10
mv MgCl2, 100 M Na3vVA4, 1 nmho DTT, 5 M ATP) and 2 pl with 30 various

concent r i afiit ot SRR RDR 48T the WGk U Flmd BRORFRL YT 051 ne

ki nase-ca “TEact! O Was st a the addr t1 o o | ut ed
EGFR (dilution 4 0.05 g per well enzyrre diluted in 50 rr1\/ITr|sHC1 pH 8.0 +

0. 1% BSA) f W reacti on was
st opped b?%&ﬁl ng #i?@{éé lﬁ}eqm %é@%ﬁ}hoﬁlé/?#vn\églnﬁ 8111 %E@sequent |y 100.
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Example C.4: ELISA assay of EGFR tyrosine kinase activity

20  The EGFR ELISA is generally described by Yang, E.B. ef al., 2001, Biochimica et
Biophysica Acta, 1550; 144.
For the determination of EGFR tyrosine kinase activity, 100 pl of 0.4 pg/ml poly(Glu,
Tyr) in PBS was coated per well on a 96-well microplate at 37°C overnight. The non-
specific binding sites were subsequently blocked by incubation for 30 minutes at room
25  temperature with 200 pl BSA dilution (10 mg/ml in PBS) per well. After washing
three times with PBS the plates were either used immediately or stored at 4°C.
Prior to the determination of the EGFR tyrosine kinase activity, the coated plates were
washed (two times with PBS. Next, to each well 88 ul of an ATP dilution (50 mM Tris
HCI pH 8.0, 10 mM MgCl,, 100 pM NazVOy, | mM DTT, 5 pM ATP) and 2 pl with
30  various concentrations of the compounds to be tested, were added. The EGFR tyrosine
kinase-catalysed reaction was started by the addition of 10 pl of diluted EGFR (dilution
=> 0.05 pg per well enzyme diluted in 50 mM TrisHCI pH 8.0 + 0.1% BSA).
After incubation at room temperature for 10 min, the reaction was stopped by washing
five times with PBS with 0.1% Tween 20. Subsequently 100 ml of recombinant anti-
35  phosphotyrosine horseradish peroxidase conjugate (1:2500) in BSA (10mg/ml in PBS)
was added. After incubation at room temperature for 1 h, the microplate was washed
five times with PBS/Tween 20. After the microplate was incubated with 100 pl of
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5  Example C.5: Proliferation assay on the squamous carcinoma cell line A431 cells

The squamous carcinoma cell line (A431) was used in a cell proliferation assay, to

assess the inhibitory effect of the compounds in whole cells.

In a first step the A431 cells were incubated for 24 hours in the presence of 10% FCS
10 serum. In the second step the cells were incubated for 72 hours with the compounds to

be tested at a final concentration of 100 ng/mi. The effect of the compounds on the cell

proliferation was finally assessed in a standard MTT cell viability assay.
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5 The follow ng formul ati ons exenplify typical pharnmaceutical conpositions
suitable for systemc admnistration to aninmal and human subjects in
accordanc j present invention. "Active ingredi y 4 s used
t hr oughou?‘l%dg?éﬁg%arrpl es relates to a conpound of for er?utltTéElfngmg%ﬂg
pharmaceutically acceptable addition salt thereof. 10 Exanple D. 1 :
filmcoated tablets Preparation of tablet core A mxture of AL (100 g),
| actose (570 g) and starch (200 g) )m%?_mxed well and thereafter hum dified
wi th a sol gt+errof—sedi-um-dgdeeyh s at e (5—e—grd—pelyprry—pyr+ol i done
(10 g) in @bqutl 260 nlj of wgter. |The wet powder nixture|was sijeved, dried 15
and si eved aﬁai n.ﬁTheA t'herelgas added m cr crgstalam neijcedlu oge 100 g) and
3

hydr ogenat fed g geabl ¢ gl ( . The whol & wgs [niQed el aphdacorpressed
into tabljet Qi Bt 1 oog Ea ets, each com@ifsigg _1( ol Ehe|active
i ngr edi ent|. %aat:_s_ng'fofa Bql Btign of methyll cg] ulBs® (1§ @ i® denaturat ed
et hanol (7p 32# tge was Qdded 4 20 sol utijoneof e'EhQ ceol IQfose (5 49) in

DCM (150 nfl ) & Thef t‘herg V\E-regadded DCM 75 nji ) 3N 2904 1L0§765 o
PCT/ EP200 ggwla -1460and {1§2, 3- propanet rilol & 2. 58ni | ). @Pol \ eEhyI ene gl ycol
t hs | 3

(10 g) was enfand [dpssol vgd ifn  dichl or gmeighgneg( 75 : it ter
sol ution wasOaddeg to |the farner jand then ther® verg added magnesijum
oct adecandat-e ({2.5 g),| pol y\i nyl -lpyrrolidond (5 d) and doncenirated col or
suspension (3P nl B.G&nd t518 WhB4® \was honogenatetd. | TB& t abl7es ¢@4> |were
coated 5 wth |the thys obtai ned {m xture in ja codting apparatus. WD
2004/ 105765 PCTI EP20041005621 -167- Cl ains (1. A |conpound having the fornul a
z?”? R 4 Y4 Z6 FL25x154R4~~I\/JI3R372(1) B N1 5
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103 7.2 7.3 | B43 45 6.8 5.0 | B33
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Cl _4al kyl -oxy-; R3 represents hydrogen, Cy4al kyl, or Cl-4al kyl substituted
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from hydrpgen, | Cl . 4alkyl, Ijl etl15-Cl.4al kyl-{5 or| Cl. 4al kyl oxyd -4a) kyl -; R16
and R17 epch ipdepedently riepresents hydrogen or| Cl4al kyl optji onal |y
substi tut pd35w t I5.9henyd.0 inBaBy| , net hyl su| fld@e; IeyEIr oxys.7t hi BUB
hydr oxyphgenyl ,| am ndcarbonyl, hydroxycarbohyl, amine, | nidazoyl ofr
guani di no{ R18] and R19 each i ndepedently represents hydrogen lor Clddal kyl
optional | ¥y substituted

136 6.2 6.6 | B48 | . 144 6.8 6.9 | B48

137 6.6 6.6 | B48 145 6.7 6.6 | B48

138 57 6.2 | B48 146 6.7 6.2 | B48

139 6.4 6.8 | B48 147 6.9 6.6 | B48

119 6.0 5.8 | B48 62 6.4 53 | B48

140 6.7 6.7 { B48 110! 5.4 5.0 | B45
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D. Composition examples

The following formulations exemplify typical pharmaceutical compositions suitable for
systemic administration to animal and human subjects in accordance with the present
invention.

"Active ingredient" (A.L ) as used throughout these examples relates to a compound of
formula (I) or a pharmaceutically acceptable addition salt thereof.

10 Example D.1 : film-coated tablets

thereafter humidified with a solution of sodium dodecyl sulfate (5 g) and polyvinyl-

pyrrolidone (10 g) in about 200 ml of water. The wet powder mixture was sieved, dried
15  and sieved again. Then there was added microcrystalline cellulose (100 g) and
hydrogenated vegetable oil (15 g). The whole was mixed well and compressed into
tablets, giving 10.000 tablets, each comprising 10 mg of the active ingredient.

To a solution of methyl cellulose (10 g) in denaturated ethano! (75 ml) there was added a

20  solution of ethyl cellulose (5 g) in DCM (150 ml). Then there were added DCM (75 ml)

bcted from

uted with

substi t ut ed

Het 6 and



I

pi peridinyl, norpholinyl, piperazinyl, pyrazolyl, dioxolanyl, thiazolyl,
oxazolyl, imdazolyl, isoxazolyl, oxadiazolyl, pyridinyl or pyrrolidinyl

wherein i r 10 Betl1O is optionally substitute
C3.6cyc|§gP%§F?%§?§alkyI- or am no-C -4al kyl-; Hetll rgﬁiéEé@?é&%2l

het erocycl e selected fromindolyl or Hetl2 represents a heterocycle sel ected
from nor phol i nyl, piperazinyl, piperidinyl, pyrrolidinyl, thionorpholinyl or
di t hi anyl wherein said Het12 is optiq&g*ly 15 substituted with one or where
possi ble two or nore substituents sef ed from hydroxy, hal o, am no,

ﬁla4al ky|émzi 1%9{[;%@6&%@',5%): Poléthgleky %}ﬁgyﬂ@ig) 2@'&, léib:lt)en and dissolved in i
ydr oxy- yl'- oxy-Cl. 44 -, np- Or . 4al_kyl ) am no- or nono- or

(C 1-0al ?@W”@ﬂ%ﬁn@h‘gﬂaﬁéﬁ%t ‘V%%aéilﬂégg’ W@f‘é’%&?‘g Ren s Ve from
pyrrol i digidbd glaghéshe betaddcancud (2098), wyvagl?yh@nddnut(@g) sid donosrdratsd Wher e
possi bl e f\o or nmore éggﬁfit ents selected Tr ﬁi 4E$k Ié C3. 6¢cycl oal kyl
hydr oxy- GlOFsrReppion (F0mband ShecyGols s peioseated, dfic HPIh S5 BETCCRAER - Hot 14
r epr esentwiah thetthisoshtsihed mpdtare e coating appagahwsl | nyl, pyrrolidinyl, piperazinyl
or piperidinyl optionally substituted with one or where possible two or nore
25 substituents selected from Cr_4al kyl, C3.6cycl oal kyl, hydroxy-Cl . 4al ] kyl -,
Cl. 4al kyl oxyCr _4al kyl or pol yhydroxy-C _4al kyl -; Het1l5 represent a

het er ocycl e sel ected from norpholinyl, pyrrolidinyl, piperazinyl or

pi peridinyl optionally substituted with one or where possible two or nore
substituents sel ected from Cl. 4al kyl, C3-6cycl oal kyl, hydroxy-Cr_4al kyl -, 30
Cl. 4al kyl oxyd . 4al kyl or pol yhydroxy-Cl _4al kyl-; Het16 represent a

het er ocycl e sel ected from norpholinyl, pyrrolidinyl, piperazinyl,

1, 3, 2-di oxabor ol ane or piperidinyl wherein said heterocycle is optionally
substituted with one or nore substituents selected from Cl1. 4al kyl ; and Het 17
represent a heterocycle selected frompyrrolidinyl or piperidinyl optionally
35 substituted with one or where possible two or nore substituents sel ected
from WD 2004/ 105765 PCTI EP2004/ 005621 -171 C1.4al kyl, C3.6cycl oal kyl

hydr oxy-C _4al kyl -, Cl1. 4al kyl oxyd - 4al kyl or pol yhydroxy-C 14al kyl -; Het's
and Het'9 each i ndependently represent a heterocycle selected from

nmor pholinyl, pyrrolidinyl, piperazinyl or piperidinyl optionally substituted
with one or where 5 possible two or nore substituents selected from

Cl. 4al kyl , C3.6Cycl oal kyl, hydroxy-Cl. 4al kyl -, C1. 4al kyl oxyd _4al kyl or

pol yhydr oxy- Cl. 4alkyl-; Het20, Het21l and Het 22 each independently represent
a heterocycle selected from



o

pyrrolidinyl, 2-pyrrolidinonyl, piperazinyl or piperadinyl optionally
substituted wth one or where possible two or nore substituents sel ected
from hydr ox 10 C1. 4al kyl, hydroxy-Cl4al kyl - or pol yhydroxy-Cl. 4al kyl -;

Het 23 rep%ﬁ@’i‘h‘”‘b”"ﬁet erocycl e sel ected from mor phol i nyi FCSFEPRUHOMR0AYT

pi perazinyl or piperidinyl optionally substituted with one or where possible
two or nore substituents selected from Cl. 4al kyl, C3_6cycl oal kyl,

hydr oxy- Cl - 4al kyl -, C, -4al kyl oxyd 4al kyl or pol yhydroxy-Cl-4al kyl-; 15 Art,
Are, Ar3, Ar4 and Ar5 each independentiby-represent phenyl optionally

substi t ut edjajd t h cyano, Cl4al kyl sul fonyl -, C1. 4al kyi sul f onyl am no-,

am nosul f onyTl-arni no-, hydroxy-Cl. 4al kyl, anm nosul fonyl -, hydroxy-,

Cl . 4al kyl oxy- or Cil.4alkyl. 20 2. A conpound according to claim1 wherein; Z

represent si0, ANGmPburd ha¥id:ARE BsRAls - C3. 9al kyl -, - C3.yal kenyl -,

- Cl1. 5al kyl - oxy- C1. 5al kyl -,” -Cl1_5al kylL=NR13- C}.. Saékyl- ,

-Cl . 5al kyl -NR14- CO- C1. 5al kyl -, -C ¥ 5al k’§/ < 5-Cl_5al kyl-, -C

1. 6al kyl - CO- NH, -Cl1. 6al kyl - NH , 25 - .6al kyl -, -NH CO Cl . 6al kyl -,

CO, -CO Cl.2alkyl-, NO, -NR 1-Cl.2alk1-, &CIR2-, -O N=CH or
-Cl-2al kyl -; X2 represents aldirect bon , -Od.2alkyl-, CO -CO C1

2al kyl -, NRI Z, 30 NR12-Cl _2 -O-N=CH or -Cl-2alkyl-; Rl
represents hydrogen, cyano, halq; Nfaorpyl, Cl _6al koxy-, C1.6al kyl,
Cl. 6al koxy- substituted wi tmR*4ato, substituted with one or where
possi ble two or nore substituent 2f r onmhydr oxy or halo; 35 R
represents hydrogen, cyano, hal o, h¥dro hydr oxycar bonyl -, Het 16- car bonyl -,
Cl. 4al kyl oxycar bonyl -, C1. 4al kyl carbonyl -, am nocar bonyl -, nono-or WO

2004/ 105765 PCT/ EP2004/ 005621 -172 di (d -4al kyl ) am nocarbonyl -, Het',
fornyl, Cl&'ﬁ@’f‘-g‘?g Sd Rthaf:e%ﬁ%&?%??ﬁéﬁw&?%“ gdts@pd thepal kyl oxy-

Cl6al koxy - stesBochemi¢altyazamericdohsithepeyh)whareen , Ci - 6al koxy- substituted with
hal o, C._4al kyl s titu L t.h _one .or_where ible two or nore _

subst i tu*en?&%%ﬁ%@?)zéfﬁ%&ﬁf%fm’ﬂai’%‘,“c‘ﬂ%?6‘3&}6%?32(@«%, Cl4al kyl car bonyl -

wher ei n ‘saldegstsehss Ky balkgd-, 60t sabkealy)-y-Cs pdlkyryl-ut@dallyl-OOcNEL- optionatlgr e possi bl e
two or,ire sypshitAShFamifbeabed o 4R MR Qbr caf@hdidka B8 amino-,

-Cs7alkenyl-CO-NH- optionally substituted with amino, mono- or

-COC _7al kyl -, -Cl1. 7al kyl - CO- - Cl6al kyl & £.6al kyl -,
-Cl . 2al kyl - NH- CO- CH2R16- NH-; %4 represents axdiNect bond, 0, -O Cl.2alkyl -,
0
&

di(C4alkyl)amino or C, salkyloxycarbonylamino- ,
-Cs yalkynyl-CO-NH- optionally substituted with amino, mono- or di(C;.
aalkyl)amnino or Cj.salkyloxycarbonylamino-, -Cq.salkyl-oxy-Cy_salkyl-, -C_salkyl-

15 NR!*-C,_salkyl-, -C} salkyl-NR"-CO-C salkyl-,

-C1.5alkyl-CO-NRP-C salkyl-, -Cy.¢alkyl-CO-NH-, -C.¢alkyl-NH-CO-,
-Cy.3alkyl-NH-CS-Het™-, -C; salkyl-NH-CO-Het"-, Cy.alkyl-CO-Het"'-CO-,
“Het?2-CH,-CO-NH-Cy.salkyl, -CO-NH-Calkyl-, NH-CO-Cyealkyl-,
-CO-C,salkyl-, -C 7alkyl-CO-, -Cy.galkyl-CO-C,salkyl-,

20 -C;.2alkyl-NH-CO-CR "R 7-NH-, -C).,alkyl-CO-NH-CR*R"-CO-,
-C.22lkyl-CO-NR?-C|_salkyl-CO-, -C.,alkyl-NR*'-CH,-CO-NH-C; salkyl-, or
-NR*2.CO-C}.salkyl-NH- ;

X! represents a direct bond, O, -O-Cy.zalkyl-, CO, -CO- Cy.;alkyl-, NR",
NR'-Cyalkyl-, -CH;-, -O-N=CH- or -C,_jalkyl-;

25 X represents a direct bond, O, -O-Cy.alkyl-, CO, -CO- C,_salkyl-, NR",
NR"-Cyalkyl-, -CH,-, -O-N=CH- or -C|.salkyl-;

R! represents hydrogen, cyano, halo, hydroxy, formyl, C;salkoxy-, Cy.salkyl-,
halo-phenyl-carbonylamino-,
Ci.¢alkoxy- substituted with halo,



ol

R3 represents hydrogen, d.4al kyl or Cl4al kyl substituted with one or nore
substituents 10 selected fromhalo, d.4al kyloxy-, am no-, nono-or

di (C1. 4al kyl )am no-, d _4al kyl -sul fonyl- or phenyl; R4 represents hydrogen,
hydr oxy, WOL0BUST68r 4- O _4al kyl oxy-, Cl4al kyl oxy-, C2. RQT%EWI‘@W?I
optionally substituted with Het12 or R4 represents C _4al kyl oxy substituted
with one or where possible two or nore substituents selected from 15

Cl4al kyl oxy-, hydroxy, halo, Het'-, -NR 7Rs, -carbonyl- NROR10 or

Het 3-carbonyl -; R5 and R6 are each i+€éBpendently sel ected from hydrogen or

C, 4al ky1,; Yo .
gl kgt b Ry LGB R iU ARSI IR it WRuBHSORGR
hydro xy- Cl4al kyfrom hydtpxyiet baje;- oxy- C1. 4al kyl -, hydroxycar bonyl - d -tal kyl -,

C3. 6cycl o ; Vi P - garhon ol yhydr oxy- c1L
al kyl -, Heaftg%b%i&l?isa ky?%&géﬁ%?’eﬂ%%kg@%’ﬁy%ﬁégﬂ% I:ijtér?e)éclgljatbgHg)?’ndependent ly -
sel ect ed fr orfriptlgaparbayl4 £14alkylcaorgdy emingcriponyl- Haenp-omy dr oxy- C1. 4al kyl -,

Cl- 4al kyl ox I ' d I 1.l esen ogen,
CL k3! ror Ok DaingBROUVIC Y R Ciatn, Sl SRS el 190

enylca
substituted VrtsyHpalkyloxy-4Q1-afkakyr. Ao monyt dihydoxyhoteany | sul f onyl -,

Cl. 4al kyl oxy @, 4igbxytIsub@ifutbd ¥ haPt i onal 'y substituted with one or where
possi ble twg_ or nopre subéti tuents sel ected from hydro en‘, hydr oxy, am no or
b@g} ue

A _4al kyl oxy-Gr4pksl substitated frith opedr gdiers, Posdills tp or msre sy pRyeleatFdonyl -, Het

17, Het' s- Cl4al kydm halo3ydeak s NRIRF| car bonyl - optionally substituted with

Het 19- Cl4al kyl ami nocar bgnyl -, . C2 4al kenyl sul fonyl -, Cl. 4al kyl oxyC, 4al kyl -

or phéflyl opt '16%?]%1%8 é%’#’?‘iﬁf"eﬁ‘%ﬁt*ﬁﬁyg RSP GieT S%@ivﬂﬂb‘g‘ﬁﬁf or nore

substituents selwriepossibznawoydmege substivdnmsglected fioroh@iroSt odal kyl oxy-; R13

represents hydr %ﬁ%ﬁlkg—l' 4al kyl, Het 13, Het 14-Cl. 4al kyl - or phenyl optionally
t

35 substituted &%r where possi ble two or nore substituents sel ected
from hydRogepresenysdryalixggen.adi datkybror Clidlkylispbgityted Wi dhe @4 hibdSFdEtituents

nycr ogen, . O ~S2peg frobf B RYIRL oS- S0y LPASCERIRTRING D, o7 Bl O
repredénts 'h)ﬁEirtx@lgéhSldfonﬂi@aPk@ﬂyl;opt ionally substituted with phenyl, indolyl,
5 am ne. o e e el A B & el ented from
pi peri dinyl , Gma%%\rlpmppﬁwqé@rsamtﬁwi Wltgéieénwr}145%@95515@;4&1&%%&“ anyl ,
thiazolyl, oxag@iiybd withlodaapkibre JosQKIB 206 Yt more substituents selected from
C\4alkyloxy-, hydroxy, halo, Het>-, -NR'R?, -carbonyl- NR’R* or Het*-carbor+ -
20 R’ and R® are each independently selected from hydrogen or Cy.salkyl; ’
R’ and R® are each independently selected from hydrogen, Ci.salkyl, Het?’,
aminosulfonyl-, mono- or di (C;.4alkyl)-aminosulfonyl, hydroxy-C;4alkyl-,
Ci.4alkyl-oxy-Cy.salkyl-, hydroxycarbonyl-C; 4alkyl-, Ca¢cycloalkyl,
Het’-carbonyl-C,_4alkyl-, Het'%-carbonyl-, polyhydroxy-C.salkyl-, Het'!-C/_salkyl-
25 or Ar*-Cyqalkyl-;
R? and R'? are each independently selected from hydrogen, C.4alkyl, Cs scycloalkyl,
Het!, hydroxy-Cy.4alkyl-, C1.qalkyloxyC.salkyl- or polyhydroxy-C; 4alkyl-;
R' represents hydrogen, Ci.4atkyl, Het’, Het6~C1-4alky1-, Cy4alkenylcarbonyl-
optionally substituted with Het7-C1k4alkylaminoca:bonyl-, Cj.salkenylsulfonyl-,
30 C,.salkyloxyCj.salkyl- or phenyl optionally substituted with one or where possible
two or more substituents selected from hydrogen, hydroxy, amino or
Cj.4alkyloxy-;
R represents hydrogen, C.salkyl, C;salkyl-oxy-carbonyl-, Het'®-Cqalkyl-, _
phenyl-Cy_salkyl-oxy-carbonyl-, Het'’, C,.4alkenylcarbonyl- optionally substituted
35 with Hetlg—C1-4a1kylarninocarbonyl-, C,.salkenylsulfonyl-, Cy_4alkyloxyCi.salkyl-
or R'? represents phenyl optionally substituted with one or where possible two or

more substituents selected from hydrogen, hydroxy, amino or Cy.qalkyloxy-;

o



oxadi azolyl, pyridinyl or pyrrolidinyl wherein said Het' is optionally
substi tut ed wth amno, C]-4alkyl, hydroxy-Cl 4al kyl-, phenyl,

phenyl - o d -4al kyl - oxy-d 4al kyl - nmono- é% am no-

am no- carb QEW 1057?%2 represents a heterocycle sel ect e%t%ﬁgm%% %ol i nyl,

pi perazinyl, piperidinyl, pyrrolidinyl, thionorpholinyl or dithianyl mhereln
said Het is optionally substituted vm'th one or where possible two or nore

substituents selected from hydroxy, halo, am no, Cl.4alkyl -
hydroxy- Cl _4al kyl -, Cl _4al kyl -oxy-C |-468al kyl -, 1

gy?a oxz lC&leP;'ﬂ: Eéen@*:}y/dﬁgejﬂfﬂ]lﬁmkyb H@ﬁhQ{etUrclqM(cﬁgﬂptéﬁyt d;ammy nono- or

i _4al ky no am nqg

di (G - 4al kyl )Sal’:ﬁs Eg FA*bfmefWh&t«ﬁR?é%laeftwﬁﬁ mort@tr@m“%t gelegted freing each

D1 por azi nykue o a2 YRR & el anyl e el vl

oxazol yl, p agg%)l YF ea‘%ﬁ%@%‘%‘ﬁy SB‘EéB‘? g‘?B{lemgﬁ?'r ’d‘la%'l i gﬁ%ﬁ di nyI
mggleu‘ﬁes?u d bie@&;{)ldryhm;@pxallﬁeﬁg It: ggt |eo?2IdI ]}/rsubst ituted with one or where
O~ 2at kyl - R 9 RarOR iieplenly FbitegiE ook, L it ooty S e

di (C] - 4al kyI ) with pbeyl, findn}y], methybsoifide; l@z‘dra:ey kgl hydr@ﬁyphen)ﬂ represent a

het erocycl e s r. tionally substituted
wi th one or mﬁt@%%g%éﬁw&oaq :ﬂ’l%ng g}?clagﬁ)& #@Xls}(g gct ed from ClAal kyl,
C3. 6cycl oaRKyand Rhy@ncbmdemden&tf kepresentchydraptnydrdxualkabopionaldy substituted

pol yhydy oxy- t p jepresent a

het erog{/cl e Sg tﬂ?’%%%ll fmd n@?%ﬁgh nyl, gﬂj E}gﬁgﬂﬂ r’t}h?é )Fpl per azi nyl or

pi peri di nyl oymr@ﬁ%tbwrgyldrwsmxwwb@wlvwnea owlmlgéam 8sible two or nore

b ) CieR i | bGitdakiky! -
e e e

i ndependent | yWt Bﬁ‘b"é@éh?rgl ﬁ@"tyé?’ﬁ'cycl e sel ect ed from f uranyl, piperidinyl,
nmor phol i nyR21 r@pr@@m@myﬂwgm r{ggr@g@l Hetz%djlgaqgj/]aﬁybnyudm azolyl, oxazolyl, 35.

e AR RS Lo e B e, o1 -] a3 kyt -
or am no- C] - 4albsgituted \M\ﬂi Wylﬁﬁﬁﬁjnﬁﬂjdﬁeaﬁm&ﬁmmm&kylol@ Het" represents a
het erocyc! s L aak s SHERAMAIAS Kl 8o kLB RRT S5GANA, shragycl e sel ected
di t hi anyl mheﬁmrryl,sgan&iobtétd@coﬂ@ybrblmami}all, byazolylihmidazolyk dsomazdlylone or where
go ZZ : E;le t wo %aéi)‘i(ﬁ)%@ %jﬂf‘h&l\k} Wkﬁﬁ&?ﬁh@t@inf%«%( dE)'Ei%Mly At Rate@™ NO.
20 with amino, Cy 4alkyl, hydroxy -Ci4a kyl phenyl, phenyl CMalkyl
Cy-4alkyl-oxy-Cj_salkyl- mono- or di(C;_4alkyl)amino- or amino-carbonyl-;
Het” represents a heterocycle selected from morpholinyl, piperazinyl, pipenidinyl,
pyrrolidinyl, thiomorpholinyl or dithianyl wherein said Het® is optionally
substituted with one or where possible two or more substituents selected from
25 hydroxy, halo, amino, C. salkyl~, hydroxy-Cy.4alkyl-, C; salkyl-oxy-C,4alkyl-,
hydroxy-Cy.qalkyl-oxy-C, salkyl-, mono- or di(Cj.4alkyl)amino-, mono- or
di(C,;.4alkyl)amino-C,.4alkyl-, aminoC, 4alkyl-, mono- or
di(C.4alkyl)amino-sulfonyl-, aminosulfonyl-;
Het’, Het* and Het® each independently represent a heterocycle selected from
30 morpholinyl, piperazinyl, piperidinyl, furanyl, pyrazolyl, dioxolanyl, thiazolyl,
oxazolyl, imidazolyl, isoxazolyl, oxadiazolyl, pyridinyl or pyrrolidinyl wherein
said Het’, Het" or Het® is optionally substituted with one or where possible two or
more substituents selected from hydroxy-, amino-, Ci.salkyl-,
Cs.¢cycloalkyl-Cy.qalkyl-, aminosulfonyl-, mono- or di(C;_salkyl)aminosulfonyl or
35 amino-C qalkyl-; '
Het® represent a heterocycle selected from pyrrolidinyl or piperidinyl optionally
substituted with one or where possible two or more substituents selected from



hydr oxy- C, - 4al kyl - oxy- C1- 4al kyl -, nono- or di (CL. 4al kyl )am no- or nono- or
di (C -4 al kyl)am' no-C ,.4al kyl -; Het13 represent a heterocycle sel ected
frompyrrolidi n¥ or pi per| dinyl optionally substituted with e]at-Mely wher e
possi bl e W208#1438¢% substituents selected from 10 c1 X&il{&pp004/0056

C3. 6¢cycl oal kyl , hydroxy-d _4al | kyl -, Cl4al kyl oxyd 4al kyl or pol yh ydroxy-C
| - 4al kyl -; Het 14 represent a heterocycle selected from norpholinyl,
pyrrolidinyl, piperazinyl or piperidinyl optionally substituted with one or
where possible two or nore substitued?8- sel ected from Cl4al kyI

C3. 6Cycl oal ky f I N ﬁ?éétg

pol yhydr oxy- Cd::L Eh?w (@f%}fycgauﬁfi‘ Hlthxgscel#?lkgﬂhe{@ﬁéhy I 2gg*ect ed from

nmor phol i nyl , RS’}YW Q}i)ﬁﬂ(}makﬁi perazinyl or pi per| di nyl optionally substituted
with one Qe p C, 4al kyl
o 3 lg‘;’/‘ihﬁflﬁelt g@@y&%@eﬁdmﬁ@?&ee a m{a«;& &&u&e AR fﬁ&ﬁmﬁf@fﬂ

pol yhydr oxy- @F@&W’-PIP@@%P&BP?I@HPﬂWH%I mxbétnte@gw@l e s heeE f r om
rorphokinyl, faxéibR!tkdi di'Yﬁore aib@@meztg Bfdoted frod (2 491k91< e@g&;elcan@ % dRixger i di nyl
wherein said @e‘l‘lﬁ‘é’f t| onal Iy substitutéd wt nore
substituents Aﬂi\‘ﬂﬂ?o}dhﬂdrﬂéi"ﬁ 4?1H5]resent a heterocycl e

sel ect ed fHeMarRyHe dadh ﬂwlep@aemygepﬂe@anw he@RiclyeRakleYted SraRsfuld, led with one or
wher e possi bl e @a Epég sibstltue s sel éed from, .25 g klyl

C3. 6¢cycl oal kyﬂlpe"}r’ﬁ\{}) oRGPEelingd; ipgrazin P‘Eé@‘l@l’ logelanylafhiazplyl,oxazoly

EOl yhydr ory (L‘nﬂwl szé 1]§o:¢d2<§1yl amiiﬂd@ly‘l Syeidityl bﬂ?ﬁﬂﬂd Itﬂ@lkﬂhﬁrdilewl@iﬁlﬁtora

eter yc e act e r n yrr | perazi nyl or

pi per:P i nyl (S)('E Gt dhgpyigna Bﬁﬁ'gg) {)“Lﬁ (Jt‘ﬂ“éj]% Cgﬁ‘éy" Qalmg?’/éhlkglo%l ble two or nore
subst it uent s smhechgakyFom C, _4al kyl , C3_6cycl oal kyl, 30 hydroxy-Cl 4al kyl -

C, 4al kyl oxyC, - 4al kyl or pol yhydroxy-Cl _4al kyl -; oAr’ ,\Ar2, Ar3, Ard4 and Ars
each independently represent phenyl optionally{suf§stituted w th cyano,

Cl4al kyl Sﬁéct@%/ﬂre,-sen@ alﬁélwcﬁel&'efe%ﬂlf@rﬂdagl 1 Nk
hydr oxy-Cl - 4gl Kyl , am nosulf ony I} roxy-, ..Cldal kyl ox or, .C, 4a| kyl. 35 3.

A conmpoundli€ic é%ﬂreﬁeﬁbs %@tepefcwe@ceﬁ B meFRholnylz Pipei ey mgeﬂrwrw WO

2004/ 105765 Rﬁ}ﬂoﬁeﬁ@@%@ﬁ@ﬁ%hnylb?anma ﬁﬁlﬁa?ﬁﬂtsﬁid }ﬁ%”%ﬂ%hauy C2_9al kenyl -
- Cl - 53| kyl - sal k R13-

O R ) Rttt Witk e or e golale R ShitorpbS i iiesslestodiRg
-CO-Cl . 7al kylhydrexﬁ}lh?'(laj deviho, @}4alk521|- . Balkdsyl-€ QRUGH-, 63l MyYl-0xy-Cyeatkyl-,

S 2o BB o A o QB R e s 1 -

cu(C I 4alky1)ammo C1 salkyl-;

f onyl am no-,

Het represent a heterocycle selected from pyrrolidinyl or piperidinyl optionally
20 substituted with one or where possible two or more substituents selected from
Ci.aalkyl, Cs¢cycloalkyl, hydroxy-Cy.4allkyl-, C;4alkyloxyCi.4alkyl or
polyhydroxy-Cy.salkyl-;

Het" represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or
piperidinyl optionally substituted with one or where possible two or more

25 substituents selected froin Cj_4alkyl, C3.scycloalkyl, hydroxy-Ci4allkyl-,
Ci.4alkyloxyCi.alkyl or polyhydroxy-Cy.salkyl-;

Het'® represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperézinyl or
piperidinyl optionally substituted with one or where possible two or more
substituents selected from C;.salkyl, C3 ¢cycloalkyl, hydroxy-Cy.salkyl-,

30 C.4alkyloxyCj.4alkyl or polyhydroxy-C.salkyl-;

Het'® represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl,
{,3,2-dioxaborolane or piperidinyl wherein said heterocycle is optionally
substituted with one or more substituents selected from C;.4alkyl; and

Het"’ represent a heterocycle selected from pyrrolidiny! or piperidinyl optionally

35 substituted with one or where possible two or more substituents selected from



|

-NR22-CO- Cl . 3al kyl -NH, -C, 3al kyl - NH CO Het 20-, C -2al kyl - CO- Het 21-CO-, or
-Het 22-CH2-C O NHC 1. 3alkyl-; X1 represents O -0OC _2alkyl-, -ON=CH, NR

or -NR11-Cl-2al -. X2 represents a direct bond, -C, -2a| -

_0-d -2al y?-%i?”‘h@"ﬁr‘:m, NR12 or 10 NRL7-C, - 2al kyl - : R%ﬁéeﬁ?%@%“? hydr ogen,
cyano, hal o or hydroxy; R2 represents hydrogen, cyano, hal o, hydroxy,

hydr oxycar bonyl -, d -4al kyl oxycar bonyl -, Het 16-car bonyl -, C -4al kyl -,

C2. 6al kynyl -, Ar5 or Het'; R3 represents hydrogen; 15 R4 represents

hydr ogen, hydroxy, C-4al kyl oxy- or Rid7depresents O _4al kyl oxy substituted

wth one or # i I d from
C, - 4al kyl oxy\-,\/@?"ﬁﬂk '?@ ﬂc%l%%%@gﬁ%@F%a%F%%%ﬁﬁ&%(ﬁggﬁgﬁ or

0 l
Cl. 4al kyl -oxyPEf;l'P A¥Y-Ciaalkd3 represents hydrogen or Het 14- Cl4al kyl ; 2G R14

and R15 replee’ gt HEY aBloRidepdRAbntlyQBFRSRANA BetBiR Y8 88ledéd fPbmanbsidlinsbst i t ut ed
wi th hydroxy; resent.s hydrog rticul ar "hydrogen or

R17 re n or Cl.4alkyl, in pa
met hyl ; R18 rQW%]é‘éPﬂﬁsplﬂVa?Bﬂé% P@FH%PXQ?MWa]&b?ql%@H%‘quW@hW‘?rt“d’teéfﬂ with
Eygroxy5 or p?:pﬂiéil)ili tweld Ifuiiﬁ@ﬁt&ﬁﬂieﬁtshb’l@ét@@ﬁﬂnﬂtl_ﬁﬂéﬁy&&lg%&wﬁloaﬂﬁfel,%g 2: epresents
Ll Ryl car bolgHoxSE e Gl lREE vypthdt e hydroy Crityts © O
di (C, - alal_ klﬁef%riian?damlﬂ—léé% degh imlapéaﬂaxlyt}(y Tpt&émmdﬂetemcyslehslebtbdﬁedldw th hydroxy,
pyrimdinyl, dinoet ine o C -4a oxy; . R22 repr.esents rqgen or
& La kot opt PRGN ST BT Ryt it P nip it RN Sl et
represents thwathainglor epheie posdibly tveutusthoteisubatitwdrtthsebariaddronChydrak gy | |
hydr oxys C, - 4@ kvl o, ] - = .4al kyl - oxy-Cl - 4al kyl - nono-
or di (é?_ 4%?‘&95}4{(%{#)@2&{%(?1’%@{)?ykgﬁégﬁjﬁyb’lf%l@ represents a heterocycle
sel ect ed f Hetn repraseisiaihaterocyplepeleeted from, mpipbelinydi myytolidinyB pinsyazimll odi ny |
wherein sai d Bfdingl GtohANbititHENiih otk & wibtd poRfIBIc o YhRToR: POSSi bl e two

or nore substituent amno or C, 4a l-; WO

rom hlﬁj@g oxy _
2004/ 105765 Pehstbizngsslggsbion CiualkylEs eycloghabdwdeoy-Gratlbeycl e sel ect ed
from nor phol i aylalkpbReT a#kiydr poRhp@ok gicyalk@r; pyrrolidinyl wherein said He?
is optionally substituted wth one or er e’ possij bl two or nore
subst i fienfs - §&|-&t-ddf 3 W@mﬁgaenaffﬂt Jeupbat Bgny] pouionly 3bSiBidesent s a
het er ocy¢l evithelyaed, € ;dxasulfsayp Ol aikylsulfenpaniast, Aylinospifeeyladinay,  or :
&, hydroxy-Ci.4alkyl, aminosulfonyl-, hydroxy-, Cj.4alkyloxy- or Cy_salkyl.

20 - 2. A compound according to claim 1 wherein;

Z represents O, NH or S;

Y represents -Csoalkyl-, -Ci galkenyl-, -C;_salkyl-oxy-C;salkyl-,
-Csalkyl-NR"*-C_salkyl-, -Cy.salkyl-NR"*-CO-C,_salkyl-,
-C.salkyl-CO-NRP-C, salkyl-, -C}.galkyl-CO-NH-, -C}_¢alkyl-NH-CO-,

25 -CO-NH-C;¢alkyl-, -NH-CO-C,_¢alkyl-, -CO-Cy.7alkyl-, -C; 7alkyl-CO-,
-Cy.6alkyl-CO-C, galkyl-, -Cy.,alkyl-NH-CO-CH,R '-NH-;

X! represents a direct bond, O, -O-C.alkyl-, CO, -CO- Cj.alkyl-, NR',
NR''-C,.,alkyl-, -CH;-, -O-N=CH- or -C,_alkyl-

X2 represents a direct bond, O, -O-Cy;alkyl-, CO, -CO- Cysalkyl-, NR!?,

30 NR'%-Cy jalkyl-, -CH;-, -O-N=CH- or -Cyzalkyl-;

R represents hydrogen, cyano, halo, hydroxy, formyl, Cj.salkoxy-, Cisalkyl,

C,.¢alkoxy- substituted with halo,
Ci.alkyl substituted with one or where possible two or more substituents selected
from hydroxy or halo;
35  R”represents hydrogen, cyano, halo, hydroxy, hydroxycarbonyl-, Het!%-carbonyl-,
Ci.qalkyloxycarbonyl-, Cy.4alkylcarbonyl-, aminocarbonyl-, mono-or



5 pyrrolidinyl wherein said Het12 is optionally substituted with one or where
possible two or nore substituents selected from hydroxy, am no or

4al kyl epresents a heterocycle selected fro
pyrrolldDHQFHﬁhégy% represents pyrrolidinyl, 2- pyrrolldPﬁﬁﬁeﬁmbgkg |d|nyI or
hydr oxy-pyrrolidinyl, preferably pyrrolldlnyl or hydroxy-pyrrolidinyl; 10
Het 21 represents pyrrolidinyl or hydroxy-pyrrolidinyl; Het22 represents

pyrrolidinyl, piperazinyl or piperidi n¥l 4. A corrpound according to clains
| or 2 wherein; Z represents NH, 15 epresents - C3.9al kyl -, -C2_9al kenyl -

- C1- Sal kyl - omC@halﬁﬂbémhocarbcﬁ LSHeRyﬂonhlﬁlél gga xillgmyic MRVNH O,
118}

-CO C _7al kyl gl Ky represents O,
-0 Cl . 2al kyl C3 ﬁc)ﬁg%y@ﬁ%y °€5V' Coxy—a xYb/@ZaIP‘s'epresent s a direct

bond, O, ocq,,;azm,msubsut@d\wmammlz or NRL2-Cl-2al kyl-: 20 R represents

Syano. hal o, Chglrdrysciyed ¥ihe %95%?rfe%ros%ﬁa@?kﬁmmﬁ%{a%ﬁf?e Gutelf 09T
Het 16-gar bonyl - froﬁ?_hzﬂa,lﬂyﬂmadyquRs R3 represents hydr ogen; R4
represents hydr epr ts Cl 4al kyloxy substituted
with one Y“ a%ﬂ%?‘ﬁ"‘ﬂﬂ @%&ﬁ%p@pﬁ YiSppRftpted é‘%‘}‘é’@{gé’ﬁl from
Cl . 4al kyl oxy OthEi[ﬂ}SSIbICRﬂVB dramrea&mtlﬁleﬂydaslecged\f1oﬁ3hydﬁixly)dr- or
Cl 4al kyl - oxy- ca {ﬁﬂr R13 represents Het14-Cr-4alkyl; Het' represents

y

thiazolyl gptionaf SMstituted with amino, Cl.4al kyl, hydroxy-Cl- 4al kyl -
phenyl, pRe mﬂrese:htszhaﬂwn,,clmﬂfal dny(limabkyl ﬁbsmtateleith orerg-mae subs(itents30

4al k I | ected f
a1 o oSl R AR MKl ol St SREBS T B ARARAC] < SeLected ! om

optionally s s&lkyltﬁuef@nvﬂrphpml or where possible two or nmore substituents
sel ected R"‘Q%Rr@éﬂfs%ﬂrog@m%&{ & 6&3} . C1 m'lf%é( QE”% .,a heterocycle
n i

sel ected fro nDrp 1 nyl’, “pi perazi 5| /rrolidinyl

wher ei n sai dCeiealkenydorspppiaenaily pubstivyed Wli t WPt R tﬁl?éﬂs@‘its @fl}e%@ lpssi bl e two

or nore substigsHRASEwHR |oﬁ§ bedhére ?B&s’fﬁdé’ VX r ma#d slBstRfients Sdckedl from VO
2004/ 105765 PCT/ P2004i 562 He represents9 go het egocycl e sel ect ed
Hi{n@”,

f r om Korphol CgdlKYIBK Ve PEIPRY)| aopﬂﬁbr’ -Gbonyly NR) IR aprEist PRYIR sai d
Het 12 i s nﬁhn@néhfeyeaahhﬁ:re ridefdly wéclrementnwm@ef@r@p@adybl e two or nore

subst{ weqs, SR EE LAk ek A 00,05 G ol et 11 vopresents
aminosulfonyl-, mono- or di (C;.jalkyl)-aminosulfonyl, hydroxy-C,.qalkyl-,
Ci.4alkyl-oxy-Cj.4alkyl-, hydroxycarbonyl-C4alkyl-, Ca¢cycloalkyl,

20 Het9-carbonyI-C1_4alky1—, Het'%-carbonyl-, polyhydroxy-Ci_salkyl-, Het''-C_jalkyl- -
or Arz-CMalkylu;

R’ and R'® are each independently selected from hydrogen, Cy_4alkyl, Cs.scycloalkyl,
Het*, hydroxy-C.salkyl-, C;.salkyloxyC;4alkyl- or polyhydroxy-Ci4alkyl-;
R represents hydrogen, C, jalkyl, Hets, Hetﬁ-C1_4alky1—, C,.jalkenylcarbonyl-

25 optionally substituted with Het’-C;_salkylaminocarbonyl-, C; salkenylsulfonyl-,
Ci.salkyloxyCj.4alkyl- or phenyl optionally substituted with one or where possible
two or more substituents selected from hydrogen, hydroxy, amino or
Cj4alkyloxy-;

R!? represents hydrogen, Cj.salkyl, Ci4alkyl-oxy-carbonyl-, Het!?, Het'®-C,ualkyl-,

30 Cy.4alkenylcarbonyl- optionally substituted with Hetw-Cl4alky1aminocarb0nyl-,
C2_4alkeriylsu]f0ny1—, C,.salkyloxyCi.4alkyl- or phenyl optionally substituted with
one or where possible two or more substituents selected from hydrogen, hydroxy,
amino or Cy_4alkyloxy-;

R® represents hydrogen, Cy.4alkyl, Het", Het!*-C.salkyl- or phenyl optionally
35 substituted with one or where possible two or more substituents selected from

hydrogen, hydroxy, amino or Cy.qalkyloxy-;



s el ol S =

N

55 A corrpound accord| ng to cI aim 1 \/\herel n, Z represents NH, Y represents
-C3-gal kyl-, -COCl7al kyl- or-d-7al kyl-CO; X1 represents -NR'-, -0- or

-0 CH2-; 10 X2 represents a direct bond, -0- or -0-CH2-; R represents hal o;
R2 repr es® 200Wyei7é&gen, cyano, hal o, hydroxy or C2.6al k?ﬁﬂm’z"“‘/ 6Hepresent s
hydrogen; R4 represents Cl4al kyl oxy substituted with one or where possible
two or nore 15 substituents selected from Cl_4al kyl oxy-or Het2-; Rl12
represents Cl alkyl or R12 represents C, 4al kyI oxy-carbonyl; Het2 represents
a heterocycl e sel ect ed from nor phol i nyl73or pi peridinyl optionally
substitute wvlt €1, 4al k: ents het grq I from

mor phol | ny rg’?le %%d?ﬂeﬂg%héfls GE&’@? &6t (i%tj‘taﬁé'ﬁ' eCIte’r“ﬁ id Het3 is

optionally subsﬁlta]ﬁtmyﬂltdikﬁne or where possible two or nore subst ituents

'sel ected f 4al. k het I

se) cot oo RO b AP GOt Aabinel bR SFRBIST R S: & 0oL,
Zalb dt H;at 12t|smq11hylmﬂfaleL hyckw@stmoluhjsdioxyphhnydnanamnzam@ml o tpd&mZS'ygdrb(Xl)tl,V\o or :jmre
ubstituents %ﬁj’&cﬁ@{aﬁ%&f)&?@%&d@yepam no or al kyl -. ) corrpoun1

according to resents NH, Y represents -C3-9al kyl -
- C2. 9al kenydet' reprcEnwailhcﬁrG@@eNHeotpdIfnorralblpwdamﬂstmmhlpbnwlmprphrazmm no, nono - or

di (Cr _4al kyl )gﬁpaﬁt? n nyI CO NH
optionally substi u@&g%hl‘tﬁ&ﬂé%%ﬁi&gl % mamﬁ‘déglg C{?(R le|;to- or
Cr . 4al kyl oxyc&xadaspldmymginyl o pysealidinyl NRQ@H@(SHP‘kwophon y substituted
NRLS- G shl oyl 1o S iy N G CPAER R i
- d - 2altkyl Hggma Eff-‘h‘B‘Pél@MNHYISSHOﬁQt opdi(Gaynlkeh a‘NHOCFH‘IR‘I‘Q qaghonyl-:
- C1. 2al kyl &nﬁja'tﬁfﬂr&%hl'e@@ecte@lfrom ibephokin éraﬁn | pipetidibbt, . X1
represents a dire 6
PCTI EP2004/ 00@6’53{:‘51“@7@1%?1?%?’&%‘# Q“%‘YE%L%’&“ Bisridet é@l’gﬂ g&t kyl -, NRL2,
-NR' - - C1- 2al kyglibstitet€d Witbhe @rrwherd3posgidbldylo-ar more substituents selected from

hydroxy, halo, amino, C;4alkyl-, hydroxy-C;.4alkvl-, C;_salkyl-oxy-C,_4alkyl-,

15 . ~hydroxy-C | 4alkyl-oxy-C;.4alkyl-, mono- cr di(C;.salkyl)amino-, mouno- or

di(Cy4alkyl)amino-Cy.4alkyl-, aminoC, 4alkyl-, mono- or
di(C;.4alkylyamino-sulfonyl-, aminosulfonyl-;
Het®, Het* and Het® each independently represent a heterocycle selected from
morpholinyl, piperazinyl, piperidinyl, furanyl, pyrazolyl, dioxolanyl, thiazolyl,
20 oxazolyl, imidazolyl, isoxazolyl, oxadiazolyl, pyridinyl or pyrrolidinyl wherein
said Het®, Het* or Het® is optionally substituted with one or where possible two or
more substituents selected from hydroxy-, amino-, C;_salkyl-,
Cs.¢cycloalkyl-C, 4alkyl-, aminosulfonyl-, mono- or di{C;.4alkyl)aminosulfony! or
amino-Cjqalkyl-; H
25 Het’ represent a heterocycle selected from pyrrolidinyl or piperidiny! optionally
substituted with one or where possible two or more substituents selected from
Cj4alkyl, Cygeycloalkyl, hydroxy-Cj.4alkyl-, CyqalkyloxyCi4alkyl or
polyhydroxy-C.4alkyl-;
Het® and Het” each independently represent a heterocycle selected from morpholinyl,
30 pyrrolidinyl, piperazinyl or piperidinyl optionally substituted with one or where
possible two or more substituents selected from C;.4alkyl, Csgcycloalkyl, hydroxy-
C1.4alkyl-, Cy.qalkyloxyC.4alkyl or polyhydroxy-Cj.salkyl-;
Het? and Het'® each independently represent a heterocycle selected from furanyl,
piperidinyl, morpholinyl, piperazinyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl,
35 imidazolyl, isoxazolyl, oxadiazolyl, pyridinyl or pyrrolidinyl wherein said Het’ or
Het' is optionally substituted Cy_4alkyl, Cs.scycloalkyl-Cj.4alkyl- or
amino-Cy_qalkyl-;

4



R1 represents hydrogen or halo; R2 represents hydrogen or b alo; 5 R3
represents hydrogen; R4 represents hydrogen or d 4al kyl oxy; Rl2represents
hydrogen or ClAal kyl; R13 represents hydrogen or Cl-4alkyl: Rl4 represents
hydr ogen; WORMHHS/¢pr esent s hydrogen; R16 and R17 each Pﬁﬁ@ﬁ@Wﬂ@Wﬁ?&
represent hydrogen or Cl.4al kyl; R18 and R19 each i ndependently represent
hydr ogen or Cl.4al kyl optionally substituted wth phenyl or hydroxy; R20 and
R21 each independently represent hydrogen or Cl4al kyl optionally substi tuted
15 with C1.4al kyl oxy; Het' 0, HetLl1l and7Met 22 each independently represent a

het erocycl e selected fromthe group consistingge I di nyl,
2-pyrrolidinonyl or piperidinyl optionally suk%ct i|t d with hydroxy. 20 7. A
conpound  gE&BrepragentOa ARty deloctetiRo imtioRd of! nd;is selected fromthe,
group consiski ng of . ) i ey
4, 6- et handity MeRIEM @S hateraeyck sslastqddrom moppholingh aiperzing} Pinssdinvhdeci ne,
17- bromo- 8, %’Y.h%lilﬁlﬂyl,ahi%ﬁlO}lbeiigylgfrE(ﬂghilaﬁger\?%%&h%H*HBfIZYS dptioneiy! -,

O ] - )

4, 6- et hanedi yl bdene yr.im do[ 4 . enzoxadi azacycl opent adeci ne,
17-bronmo 25 Substiptes witvone-pr whesepasaibleityaras mage Ribskigasts selected from

4, 6- et hanedi Hydesiie Bylb] sh@e] &, atl] | RydrodAC] HBAN TXEkYIIRFaTYalkghept adeci ne- 12
, 15- dione, 19-chl o&o-ﬁ(, , 10,11, 13, 14, 16, 2&-8ct ﬂ(h dr 0- 22- net hoxry- 13- ( 2-
met hyl propy! )_y, rox y-Cj_salKyl-0xy-Ci 4adlkyl-, mono- or di(C;sa y\{)ammo- Or Mmono- O

4, 6- et hanedi Wi{@leakky)aminiodo] Alkyi-b] [ 6, 1, 10, 13] benzoxat ri azacycl ohept adeci ne- 12
, 15- 30 dipme, 19-chl or.o-8 1 1.13,14 16,21-octahydr o- 22- net hoxy-,
4. 6- et hand iy FTRIBHEDG PrAaY s b pirai s baigyt & pifeRiim opionily
k]1[6, 1,9, 12] sebstiutet nidzaeyor wpenicasidlei two bt (i substitndfs sdleaedfrém- f | uor o-
9, 10, | a, 12, 1 t r Q- 22: et -
4. 6- ethanedi ;]/c[2 'r“égﬁé{%ﬁ?%%‘gaﬁlﬁﬁa@{@’%@]é ﬁkﬂef‘g“‘%¥]l%#z:]cﬁ?g }lofatzacycl ohexadeci ne
, 18 35 chl or obyhny@raxy;d2,alky]-14, 15, 20- oct ahydr o- 21- met hoxy- 14- net hyl -, :
4, 6- et hanegiwyl i g 5 , Pl t adeci ne,
19- chl oro-8, ééﬂ%g&ﬁx%tg}fg%llﬁsi%&%%ﬁ%%%@gﬁiﬁfwﬁa&é? ﬁéﬁ%ya%wrgfhyl -, WO
2004/ 105765 mqrginyxj@) Jipuatly substituted) with one or where possible two or more

“substituents selected from Ciaalkyl, Csecycloalkyl, hydroxy-Cisalikyl-,

15 Cy.4alkyloxyCi4alkyl or polyhydroxy-C.salkyl-;

. Het" represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or
piperidinyl optionally substituted with one or where possible two or more
substituents selected from Cj4alkyl, Ci.scycloalkyl, hydroxy-C.salkyl-,
Ci-salkyloxyCy_salkyl or polyhvdroxy-Ci.4alkyl-;

20  Het'® represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl,
1,3,2-dioxaborolane or piperidinyl wherein said heterocycle is optionally
substituted with one or more substituents selected from C;4alkyl; and

Het!” represent a heterocycle selected from pyrrolidinyl or piperidinyl optionally
substituted with one or where possible two or more substituents selected from

25 Ci.4alkyl, Caecycloalkyl, hydroxy-Cj.4alkyl-, C;.4alkyloxyC;.salkyl or
polyhydroxy-Ci.4alkyl-;

Het'® and Het'® each independently represent a heterocycle selected from morpholinyl,
pyrrolidinyl, piperazinyl or piperidinyl optionally substituted with one or where
possible two or more substituents selected from Cj.salkyl, Csgcycloalkyl,

30 hydroxy-Cj4alkyl-, C;.4alkyloxyCj.salkyl or polyhydroxy-C;_4alkyl-;

Ar', A%, Ar®, Ar* and Ar° each independently represent phenyl optionally substituted
with cyano, C4alkylsulfonyl-, C; salkylsulfonylamino-, aminosulfonylamino-,
hydroxy-C.4alkyl, aminosulfonyl-, hydroxy-, C;.salkyloxy- or Cy.4alkyl.

35 3. A compound according to claims 1 or 2 wherein;

Z represents NH; -



4, 6- et hanedi yl i denepyrim do[ 4, 5-b][6, 1, 9, 12] benzoxatri azacycl opent adeci ne,
17- chloro-8,9, 10,11, 12, 13, 14, 19- oct ahydr o- 20- net hoxy- 13- net hyl -,

12H 4, 6- ewlbaﬁh i xlLidene- 13, 17- met hanopyri m do[ 4, 5
b][6,1, 10,16 gg@z%isgt ri azacycl ononadeci n- 12- one, 21- chl OF%?’EEZOQ':‘@Qsiﬁ 11, 13;

14, 15, 16, 18, 23- decahydr o- 25- nmet hoxy-,

4, 6- et hanedi yl i dene- 12H pyri m do[ 4, 5-b] [ 6, 1, 10, 13] benzoxatri azacycl ohexadeci n
-12 one, -
18-chl oro- 8, 9, 10, 11, 13, 14, 15, 20- oct ahydr o- 21- met hoxy- 13, 14- di net hyl - |

4, 6- et han¥depksettsn€pyalkyli,dCp ull®nil[-6; dalkivl;ok4ihealkelkanr i azacycl ohept adeci n- 13(

19 one, 195 RGPk 9.k AR 4015, ARy PSR B2- Tt howy- ot
4, 6. - et hanediNMi(d 2K pslkylni-06-4,-Biky] | &7 15alky]-C0} Kanalkyb€OFGzatiyt| ohept adeci n- 13
(8H) - one, _ NH-CO-CR 6T N CONT.CRIERY ~A.

19-chl or 0- 9, fd,‘zi]f?’lﬂHl‘i,O;O??lE, MGl SHNHER R 00 15-dimethyl -, 8. A
conpound accdérapyl-€0-MRy -Grmelkst-Coralealty thR b-(heCOHNHt Biealkd-subst i t uent s
al 15 posi | MRZGOICISIRLRHOSE] LGINH EPHPRSH 8B €0 HEIRCRR, Suhst i t vent

is at positiqn 3 supstituent is at posi n 3 and the R4
p

suhstituent Zfet @TPW‘GW‘H{HE structure of formula (1). 9. A lcinase

i nhi bi t or X6fept@tm IR -010 ,alkgl, HON=GHC AIROVURANRE. ¢/ Aikgrd i n any one of clains
1to 7 fog, use as a. nedicine. 11. e of conmpound_as cl.ai med in any one of
claims 1 PoPreSpnl ﬁglrﬁ‘éf Qc'gwaékﬂf’lti‘or%dglé‘&he%‘ﬁFQﬁt MRatdrng cel |
proliferati veRA-Spsalens such as atherosclerosis, 25 restenosis and cancer.

12. A phatmmaceutical ,conposition c ri sing a pharnmaceutical ly acceptable
carrier a]gn{‘f}’reeﬁ%“t%&"#%eq’ ﬁ&‘IBd}?ai%?‘?h%ﬁoxé'ffecti ve ki nase inhibitory anount of
a conpourk’ mgresetes hydrbogah, cyanaytyalg hedoky (heradyeirbenyl- t o 7. 30 13. A process

the b acet oo GHRAOBBRRRLE" 5 PshREny” Cir i ot o oB BRLLBST rea
ani | i nes’ Bf represents hydrbgdny to furnish the internediates of formula (1V), and
LoD ot ikt BB 2, BNy B 00 o i
V 1 O\ O-Y~Xx2sukptitgiedpth o1 or vere pussietwRaT ppRe sukstitrents selected from
Ci-salkyloxy- or Het>; .
r!? represents hydrogen, C;.salkyl- or C; 4alkyi-oxy-carbonyl-;
R" represents hydrogen or HetM—CMalkyl;
26 R"andR" represent hydrogen;
R® represents hydrogen or C,_4alkyl substituted with hydroxy;
R represents hydrogen or C1_4a1ky1, in particular hydrogen or methyl;
R!® represents hydrogen or Cj.4alkyl optionally substituted with hydroxy or phenyl;
R" represents hydrogen or C;.4alkyl;
25 R” represents hyd;é;éien or Cy.salkyl;
R? represents hydrogen, Cy4alkyl, Het23—C14alkylcaIbony1— or
R% represents mono-or di(Cy.q4alkyl)amino-C; 4alkyl-carbonyl- optionaliy
substituted with hydroxy, pyrimidinyl, dimethylamine or C, salkyloxy;
R% represents hydrogen or Cj.4alky! optionally substituted with hydroxy or C;.
30 salkyloxy;
Het' represents thiazolyl optionally substituted with amino, C;4alkyl, hydroxy-C;.
salkyl-, phenyl, phenyl-C,.,alkyl-, Cj.42lkyl-oxy-C;.4alkyl- mono- or di(C;-
salkyl)amino- or amino-carbonyl-;
Het” represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl or
35 pyrrolidinyl wherein said Het” is optionally substituted with one or where possible

two or more substituents selected from hydroxy, amino or Cy_salkyl-;



|

(re)y (rrr)y RrAN(1v)  Y--X2 R2 HO-Y~X2 ~N2 /ueprotection HN R Ring C osure
HN\,-Rt O\ ~Na _HO. R% N) Ill v - procecliprotec (, a) 4 N b)

Deprotect| the intermediates of fornula (1Vb) followed formation of the
corresponﬁ'l(ﬂ@‘)ﬂl%%q‘ usi ng the appropriate aninated al coH’SI A2, ndar d

conditions provides the internediates of formula (XXVLII). Next, deprotection
5 followed by ring closure provides the target conpounds of forrmula (1'b).
V-0~ V-Ox V-0 Y2-X2 \ RZY2 X2/R2VY2X / Rz HN1 O- HN Rt HNR Y, HN
~\\~-R 010 ~\ i HON - IR01716N(|V)R17O|N(XXVII)R120|N~

: RV
R R %Aﬁf"cwl%ﬁ}&w? g inrpSrng pipbrarfll, bpsfiaipht 5 20 5
1 ON (XXX) @yr{phd(qyl wherein saihHet dseptionally substittediwigisotieoor vehesmpossibleor ot ect i ve
group such asyjq; 1%@@P$sﬁtuegﬁt£)6k@?rfw}{gdm%%ﬁ@]m C"Etaﬁ(iﬂ ethyl, benzyl or

trialkylsilyl, groups, or in case o em'’s \Y represents t he
resin to Wl GRPEsats ahaigraakale sﬁleqterdefrtnmlr@twh@myb pinsirazin yds pipasideny! oR17

represgnt s Ayt Ptk daid Gl 2lsiotiondIR BHARY biiRh QR GhkL Rk ¢ Ut od

ki
with Hetl1l2 or R16 réepresents l%on stituted wth _one or ere possible
two or nore s%rlmqéﬁ?@tlgﬁnwwteﬂrfm bﬁﬁamwrr@l%yor Cimplybxy, hal o, Het 2,

NR Rs, NRﬁ;alﬁqg,sresaﬂwa RierbBicle S Ybm PRI oASyhrolitihy; Het 12, Fet2, RY,

Rs, R9, Het 3 are ned as, for the cgnpounds of forrrula (ry vi and
Y2 each | ﬁi*épéﬁ%rsw %pyr@bﬁggizr?rpm@ﬁlwy ﬂpené@ybir Rysrqp-PYsFoligmYBHP R 6- NH-
preferably pymolidinyl or hydroxy-pyrrolidinyl;
10  Het” represents pyrrolidinyl or hydroxy-pyrrolidinyl;
Het* represents pyrrolidinyl, piperazinyl or piperidinyl.

4. A compound according to claims 1 or 2 wherein;
Z represents NH;
15 .z Y represents -Cs.galkyl-, -Cg-gﬂlkﬂﬂ)(l—, -Csalkyl-oxy-C) salkyl-,
- -C,.5alkyl-NR P-C salkyl-, -Cyalkyl-NH-CO-, -CO-C_alkyl-, -C,salkyl-CO- or
C1.6alkyl-CO-Cysalkyl;
X' represents O, ~0-Cyjalkyl-, -O-N=CH-, NR'! or -NR"-C} alkyl;
X represents a direct bond, O, -O-Cy_salkyl-, -O-N=CH-, NR'? or NR'2-Cy_,alkyl-;
20 . R!represents hydrogen, cyano, halo or hydroxy, preferably halo;
R? represents hydrogen, cyano, halo, hydroxy, hydroxycarbonyl-,
C;.salkylox ycarbonyl-, Hetlﬁ-carbonyl-, Cs.salkynyl-, Ar or Het';
R’ represents hydrogen; _
R* represents hydroxy, Cj4alkyloxy- or R* represents C;4alkyloxy substituted with one
25 or where possible two or more substituents selected from C,.salkyloxy- or Het*-;

R' represents hydrogen, C)_alkyl- or C,.salkyl-oxy-carbonyl-;

r" represents Het14-C1-4a1ky1;

Het' represents thiazolyl optionally substituted with amino, C_qalkyl, hydroxy-C,.
salkyl-, phenyl, phenyl-C;_salkyl-, C;4alkyl-oxy-C;alkyl- mono- or di(C;-

30 salkyl)amino- or amino-carbonyl-;

Het” represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl or
pyrrolidinyl wherein said Het is optionally substituted with one or where possible
two or more substituents selected from hydroxy, amino or Cy4alkyl-;

Het® represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl or

35 pyrrolidinyl wherein said Het’ is optionally substituted with one or where possible

two or more substituents selected from hydroxy, amino or C;.salkyl-;



10 14. An internmediate of fornmula (111) WD 2004/ 105765 PCT/ EP2004/ 005621

-181 V-0 XZ~~\- R H2N ~'I"R (M the pharmaceutically acceptable

addi tion , he stereochemically isoneric forns rein V

r epr esent S&L%@?@ﬁg}g%"t or a protective group preferably selpggt&%gﬁ?mo he group
consi sting of nethylcarbonyl, t-butyl, nmethyl, ethyl, benzyl or
trialkylsilyl; Y represents -C3.9al kyl-, -C3_ 9a| kenyl - C3. 7al kyl - CO- NH-
optionally substituted with am no, 9 or di (d . 4al kyI )am no or

Cl . 4al kyl oxycar bonyl am no-, -C3. 7al ken@ - CONH optionally substituted with

ami no, nonHet orepiduBla BadioyyJesslatediton ﬁdﬂpﬂdﬁﬁyp bpemthmﬂqmdn@i or

B ek

- Cl . 6al kyl - COwiNibr, mex@lsglﬁ‘mltlieylts-sbldeﬁﬂ)fx;om hydlox3qhijtdo-d¥iE, Gatkiyles 20-

i 21- Gofe Rl A eidiam BRI S heted - oa 11

-CO Cl-s7al kyl -, -d _7al kyl - , -Cl. 6al kyl - CO- CL. 6al kyl -, -CO Het 20-,

- Cl. 2al kyl CONH—CR'BR'QCO

CL. 2a] kyl - %:o%%ﬂl@]@ﬁzﬁw%&ﬂmcﬂ%@%‘ﬁy| NR21- CH2- CO- NI H- CL. 3al ky1-, or
NR22- CO- C1Z 3eptoghts N, represents a direct bond, 0, -Od _2al kyl-, CO

- CO- Cl-2alky aﬁresengz%zgalkﬂ NRég)

represents esent S % ogen hal o, hydroxy,
hydroxycarKol’W@FﬂSﬁnt Hs-;C1. 4al kyl oxycar bonyl -

Cl. 4al gyl cgt %@égmsa@ma%ﬂga@wr - 0-@Ano-or di (A _4al kyl )am' nocar bonyl -

Het', forny, kyl -, 6al kynyl -, " C3. 6cycl oal kyl - C3. 6cycl oal kyl oxy-,
Cl. 6al kox;r/({ feR‘feSeﬂtN‘alQ’oxy d| hydr oxybor ane, Cl-6al koxy substituted with

hal o, Cl. 4Rt keples&itbBydrbEnCelyanb ! Khl®MgdRky WhEL £:18RgE: bl € two or nore

substi tuegﬁg gel ect )t %Hnoiy hal o, %droiy or&%ﬂ% Cl. 4al kyl car bonyl -

wher ei n sardPEAHI% X PETopti onal |y substituted with one or where possible
two or nork* &Jpﬁséntt Cepllsyloxy) abitadtet vath dng de whyreq:ross@e tdalokydoroxy-; WO

2004/ 1955765 PC'!; tﬁ Qb éelleoc ed6 t2rom C, 4§lﬁyloxy- or Het>

;R represents C;4alkyl or R represents C14a1ky1-oxy-carbonyl'

iﬂlcf-a&kgﬁ%o -0-N=CH or -Cl-2alkyl-; RL

: Het” represents a heterocycle selected from morpholinyl or piperidinyl optionally
substituted with C;_salkyl-;

Het’ represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl or

20 pyrrolidinyl wherein said Het” is optionally substituted with one or where possible

two or more substituents selected from hydroxy, amino or Cy4alkyl-;

Het" represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl or
pyrrolidinyl wherein said Het' is optionally substituted with one or where possible
two or more substituents selected from hydroxy, amino or Cj4alkyl-.

25
6. A compound according to claim 1 wherein,
Z represents NH,
Y represents -Cs.9alkyl-, -Cz galkenyl-, -Cs.7alkyl-CO-NH optionally substituted with
amino, mono — or di(Cj.4alkyl)amino or C;salkyloxycarbonylamino-,
30 -Cs.7alkenyl-CO-NH- optionally substituted with amino, mono- or di(C;.

salkyl)amino- or C;_salkyloxycarbonylamino-,
Csalkyl-NR 3-C .salkyl-, -C}.salkyl-NR'*-CO-C_salkyl-, -C;_salkyl-CO-NH-,
-Cy.salkyl-CO NR-C salkyl-, -Cy salkyl-NH-CO-Het*-,
-C1.221kyl-CO-Het?'-CO-, -Cy2alkyl-NH-CO-CR*R""-NH-,
35 -C1,alkyl-CO-NH-CR®R"-CO-, -C;.5alkyl-CO-NR*-C | _salkyl-CO-, or
-NR%-CO-C,salkyl-NH-;
)& represents a direct bond, O or -O-C;;alkyl-;
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R5 and R6 are each independently selected from hydrogen or Cl-4al kyl; R12
represents hydrogen, Cl.4al kyl, Cl-4alkyl-oxy-carbonyl-, Het's-Cl.4al kyl -,

phenyl - Clngaidé\ﬁ%gﬁgt carbonyl -, Hetl1l7, C2.4al kenyl carbo {Ff@ﬁ‘f‘;‘oﬁg@%‘ly

substitute 19-C, 4al kyl am nocai bonyl -, C2-4al

Cl. 4al kyl oxyd . 4al kyl 5 or R12 represents phenyl optionally substituted with
one or where possible two or nore substituents sel ected from hydrogen,

hydr oxy, am no or Cl.4al kyl oxy-; R13 represents hydrogen, Cl.4al kyl, Het13,
Het 14- Cl . 4al kyl - or phenyl optionally178ubstituted with one or where possible

two or nong ghisditd HEIRCE beRl, eCOT LGN NRIULGRBIG, AKI-OXY-NRTNG Or
d _4al kyl oxy-?}alo R14 and RI5 a?tg] Zeg(gﬂni\ﬁr}déplg%d;%tZIHW%I ecte Pér}om hydr ogen,

Cl. 4al kyl , Hetdsakyl-1alky1- or Cl.4al kyl oxyCl - 4al kyl -; R16 and R 7 each

[ ndepedenmlwepﬁggr@ﬁwa&(sgehmhgg,en or Cl-4alkyl optionally substituted wth
phenyl , i ngol gl , methylsul fh;e, hydroxy, thiol, hydroxyphenyl,

ani nocar bényPPresRpl PI95RYP; anine, imidazoyl or guanidino; 15 R's and R19
each i mdepédemgeﬁtsr}gm@é@gpt s hydrogen or Cl-4al kyl optionally substituted
with phenﬁ:. I ndo]@r/l met h\él sul 1f(i de, hydroxy, thiol, hydroxyphenyl,

ami nocar b&nyFPrEsRR eesr 85 hy+alkdMYie, i mi dazoyl or guani di no; R70 and R 22
each i ndepe ﬂ@lfésbytsmgmbgaﬁdsﬁ(sMhmr;ogen or Cl-4al kyl optionally substituted

W th hydrgy or C1.4al kgl OX Y 2 EZl represents hydrogen, Cl.4al kyl,

Het 23- Cl %W@SP%BW‘P CLP (h?aﬂcry presents nono- or

di (d 4al kR! sapeasontShyddbdry| - car bonyl - optionally substituted with hydroxy,
pyrim.di nylis _di meth ine or Cl.4al kyl oxy; Het' represents a heterocycle
sel ectlgd #r Fﬁpﬁffsﬁlét %géﬁ%?n’ nmor phol i nyl, piperazinyl, furanyl, pyrazolyl,

di oxol anyR" and BRY cfagh indepeadentiyl repiesint hydiogen o Gombabl yl , 25 oxadi azol yi ,

xol an gh ppicatntazdiogen or Gk diazolyl,
01191 1 1 e e OB PO =
C 4al ky! - oxy-voth ghaniberhyderke; or di (CL. 4al kyl ) ami no- or ani no- car bonyl -;

Het 13 repr@8eni r¥ et ﬁl('&jl%ﬁ%\rﬁlﬁ%bﬁ%rﬁ\j\ﬂyéﬂogéﬂ &y(ﬁ]%]‘ﬂiédyge\gﬁ’dnaﬁﬁ sitisRgfddi nyl

optionally substituted Wth dne or ere-possi or hore substituents

sel ectiéd froiitisGr@lkvdenkyl | C3. 6cycl oal kyl, hydroxy-d _4al | kyl -,

G _4al ky| orey® 1! i HAY eheH Mbepaientheplesdith krterocytletdide e @ oas@Rt a
heterocycle sel ected. from rTqr h(ﬂe%n%_!r, H{)%r?l idin ?' pi gerigrl nyl or

pi peri di nyl &SeHRAISISIngREElidinl e PYel RN 87 P 1Ry PHEPHYe two or rnore
substi t uent s sabitieieddvithhgdioxly. 4al kyl , C3. 6¢cycl oal kyl, hydroxy-d _4al |l kyl -, 35
Cl. 4al kyl oxyd _4al kyl or pol yhydroxy-d 4al kyl -; Het15 represent a

het er ocycl e sel ected from norpholinyl, pyrrolidinyl, piperazinyl or
pi per 2di nyl dptompaindycsmtdisgite fimmularl} whermia said oshpoengssslebied ftompther nor e

group consisting of;
4,6-ethanediylidenepyrimido[4,5-b][6,1,12]benzoxadiazacyclopentadecine, 17-bromo-
8,9,10,11,12,13,14,19-octahydro-20-methox y-13-methyl-,
4,6-ethanediylidenepyrimido{4,5-b](6,1,12]benzoxadiazacyclopentadecine, 17-bromo-
25 8,9,10,11,12,13,14,19-0ctahydro-20-mmethox y-,,
4.6-ethanediylidenepyrimido[4,5-b]{6,1,10, 13]bcnzoxatriazacycloheptadecine- 12,15-
dione, 19-chloro-8,9,10,11,13,14,16,21-octahydro-22-methoxy-13-(2-
methylpropyl)-,
4,6-¢thanediylidenepyrimidof4,5-b]{6,1,10,13]benzoxatriazacycloheptadecine-12,15-
30 dione, 19-chloro-8,9,10,11,13,14,16,21-octahydro-22-methoxy-,
4,6-ethanediylidenepyrimido{4,5-bjpyrrolo[2,1-
k1[6,1,9,12]benzoxatriazacyclopentadecin-11(8H)-one, 19-chloro-18-fluoro-
9,10,11a,12,13,14,16,21-octahydro-22-methoxy-,
4 6-ethanediylidene-8H-pyrimido[4,5-b][6,1,10,13]benzoxatriazacyclohexadecine, 18-
35 chloro-9,10,11,12,13,14,15,20-octahydro-21-methoxy-14-methyl-,
4,6-ethanediylidenepyrimido[4,5-b][6,1,11,14]benzoxatriazacycloheptadecine, 19-
chloro-8,9,10,11,12,13,14,15,16,21-decahydro-22-methoxy-15-methyl-,



WD 20031105765 PCTI EP2004/ 005621 -183 substituents selected from d. 4al kyl,
C3. 6¢cycl oal kyl , hydroxy-d . 4al kyl - Cl. 4al kyl oxyCl4al kyl or

pol yhydr oxyg $doaAdd7ky! -, Het 16 represent a heterocycl e sl ¢5psfabie
nmor phol i nyl, pyrrolidinyl, piperazinyl, 1,3, 2-dioxaborolane or piperidinyl

wherein said heterocycle is optionally 5 substltuted Wi th one or nore
substituents selected fromd -4al kyl; and Het17 represent a heterocycle

sel ected from pyrrolidinyl or piperi di@)él optionally substituted with one or
where possible two or nore substituenis-Sel ected from Cl1.4alkyl,

Caal k) “*"“a“m’“mpﬁ‘“‘“[‘“ﬁ‘i[ﬁ oot Ly e baent & het e ocycl e
sel ected f’rom %ig’lllaﬁg 15'9153)@ 1? crctamyﬁw e ﬁ’é’ ﬁpﬁ?‘ﬁhﬁr’ pi peri di nyl

optional | yIZHI-lésﬁ-emanedMndendqlbﬁbmthanbmrrmndpﬁsﬁ| ble two or nore substituents
O aal kyl oxy QI BN ene UG R ecin YNV e Vet 51 and et 22 each
i ndeperident | y8, 96,@:16151&%1'4 bS lrﬁel%ZbdwhEdrgélﬁenetth)from 1:5 oyr olidinyl,

2-pyrroli r ] i tgd wth one
or where p%g%ﬂﬁa]lnem?i 1&’&{@1%1“%}5[{5&&8@% ?ts Hgﬁtls%y 1;&1{:&%%;&5\?4;5%%&?1{9%@&&1 1% a . 4al kyl ,
hydr oxy- O 4al ®88, 18ghlopaB Ptk lobdy1 €17 20-Rethbydra? 1 methoxy- Wr14-dlm€ﬂ1}’émd Ar5 each

i ndependeny, lsseu{ %P&?ﬁ(?éhfeﬁﬁpﬁial}ssuf?j[lsqnﬁ' ﬁbe?ﬁ@;%ﬁ&z‘d{:féﬁ)}jloﬁf géaﬂm

Cl. 4ai kyl sul fon am no am no-

iyt oxy Cadal R 19 shichod SefhDILD, | TRy L6, ooty St mettsky or 42l k. 15,
Use of jan 46Teﬁ{aﬂ8di5rﬁ&eﬁle9§mﬁﬂb[m$ a][6I1I1I1)14I]15bn§&ea§aaa&ﬂﬁm eftaddcir? 15@ppound of

A SRR R RPN o s R 8 B

salts and the stereochemcally isoneric forns thereof, wherein Yl and Y2
each independently represent a Cl-5alkyl, Cl1. 6al kyl, CO Cl-6al kyl, 30
CO- g -5al kyl , Het22-CH2-CO, CO CRLIGR17-NH, Het20, CR1SR19-CO,

8. A compound according to any one of claims 1 to 6 wherein the X° substituent is at

15 * position 2’, the R substituent is at position 4’, the R substituent is at position 5,
the R’ substituent is at position 3 and the R* substituent at position 7 of the
structure of formula (I).

9. A kinase inhibitor of formula (I).
20

10. A compound as claimed in any one of claims 1 to 7 for use as a medicine.

11. Use of a compound as claimed in any one of claims 1 to 7 in the manufacture of a
medicament for treating cell proliferative disorders such as atherosclerosis,,

25 restenosis and cancer.

12. A pharmaceutical composition comprising a pharmaceutically acceptable carrier
and, as active ingredient, an effective kinase inhibitory amount of a compound as
described in any one of the claims 1 to 7.

30 . ,
13. A process for preparing a compound as claimed in claims 1 to 7, comprising

a) coupling the 6-acetoxy-quinazolines of formula (II) with the suitable substituted
anilines of formula (III) to furnish the intermediates of formula (IV), and
deprotecting the intermediates of formula (IV) followed by ring closure under

35 suitable conditions.



CH2- CO-NH-C

. 3al kyl -

- CL. 2al kyl

-NR"-CH2-CO- OF CO-d - 3al kyl

-NH:; WO

2004/ 105765 PCTIEP20641005621 -184 X' represents a direct bond, O,

- O Cl1- 2al CO C-2al kyl-, NR11, -NR11-Ct_2al O N=CH
or -d _Za%{é?m"/?%ﬁsr epresents a direct bond, 0, -G G_Za:%fmm“@%qm@

Cl, 2al kyl -, NR12, -NR12-d _2alkyl-, -CH2-, -O-N=CH or -Cl.2alkyl-; 5 R
represents hydrogen, cyano, hal o, hydroxy, fornyl, CI.6aIkoxy- Cl . 6al kyl -
hal o- phenyl - car bonyl am no-, C Cl . Qal kyl

substituted with one or where possi bl €
from hydroxy or

hydr oxycar bon

Cl. 4al kyl car bo

or

halo 10 R2 represents hydr ogen,

I—|etC 16 c,\ar bonyl -
m noca @onyl

- rrq;po or

Het', fornyl, @ N C2. 6ahfk’yn
cl . 6alkoxy- Ar5p. -+ drh\%@¥ Qr ane, . 6a
hal o, 15 C1_4al®yl sdbstr tut ed h or vr/nere poss

substituents selected ®rom hal 0,
wherein said C, Aal kyl
two or

h%)noxy or NRSR6, RY .

6al koxy1 (agbsti tuted with hal o,
g nore _substituents sel ected

c‘{/‘a@ _bsd o, Wydroxy,
CL4al kyl oxycar boryl -

di (ClOgal ky
C3. 6cycl oal I<§Ia lHN

sm*bstar tuted with

is optionally substituted with one or

car bonyl -
6cyc|oa|ky|oxy,

nore

4al\'kyl ((I,‘a?r bonyl -

wher e possi bl e

nore substituents selected fromhydroxy or Cl-4al gyl -oxy-; 20 R3
Cl4al kyl subst |2t ute it h one or nore
Cl4al ky "y Yamndt | /moPfBrtpion

substituents

di (C
i ndependently sele
i ndependent |y sel ect¥
nono-
Cl4al kyl

represents hydrogen,y-Cl4dggk _R2Or
[ sel ectfed frofh Apl o,
[ . 4al kyl ) am no- gt sul fonyl -

or di (

- OXy_

Het 9- car bonyl -

Het |

- CL4al ky

or
ed frjom hydr 8§etesse c
@ r Ok hy dreogen:—CL 4}
~ap nosul fonyl , hydr

, hydroxycar bonyl I
., HBD10- car bonyl -,

phenyly
Qal K ;

Y

. 4al k
d _4aRky! -
a . 4al kyl -

S and R6 are each
R and Rg are each
tg, 25 am nosul fonyl -
Y Cl/J 4al kyl -v = protective group
C3. 6¢cycl oal kyl ,
polyhydroxy Cl4al kyl -

from hydr ogenbjla%zraﬁgapgh&gﬁjgcyc awﬁfﬁ’%@é&_@ j]o%,%ﬁg)ﬁlof){%gﬁ%%g%e d y sel ect ed

Cl4al kyl oxyC1 cazgskgnding ethpoksyrg/ttie @mmmatehmmated dRohoépndes etandardy dr ogen

Cl. 4al kyl , MFH.S adkalk t ﬁﬁﬁyl aﬁr)gg | NPideBR k¥ Substi t ut ed

with Het7-Cl é] %ﬂ%c%? o}rgtﬁfrmeg%%e %} en PCHJ ﬁ? » deBftfcctibn

C, 4al kyi oxyCl*QU&I“I@(}II YWWFWPIOWFﬁ tha sarest cgﬁm@wd&qféaﬂwlﬁﬂ Bne or where

possible two or nore substituents sel ected from hydrogen, hydroxy, am no or
V=0 V=0

~
Y —X?. YZ—XZ H

NevL

o l
NS
Q. \)N
o N (Iv®)

e NT (XXIX)

V = protective group such as for example, protective group such as for example, methylcarbonyl, t-butyl,
methyl, ethyl, benzy! or trialkylsiiyl groups, or in case of solid phase chemistry V represents the resin to
which the remainder of the molecule is being attached.

R represents Ar°, Ar“-CMalkyL C1.4alkyl, Co.galkeny! optionally substituted with Het'2 or R'® represents
C-qalkyl substituted with one or where possible two or more substituents selected from Gy alkyloxy,
hydroxy, halo, Het?, NRTR®, NR?R%-carbonyl or Het®-carbonyl, wherein A%, Ar', Het'?, He?, R, R, RS,
R and Het® are defined as for the compounds of formula (i)

Y, and Y, sach independently represent a Cy.galkyl, CO-Cy.5alkyl or CO-CH,R'E-NH-

10 14. Anintermediate of formula (IIT)



T O R bbb e

35 d _4al kyI oxy-; R12 represents hydrogen, Cl4al kyl, CL4al kyl - oxy-earbonyl -
Het 17, Het' g-Cl . 4al kyl - C24al kenyl car bonyl - optionally substituted with
Het' -Cl .4 ar bonyI , WD 2004/ 105765 PCTI EP2004

C2. 4al kenyIadsd(ui\!/olfﬂ(?;ln%ﬁ;?‘(;)sf3 ClAal kyl oxyd _4al kyl - or phenyl ??gﬁgﬁ%’““gﬂ]ﬁ stituted
with one or where possible two or nore substituents seI ected from hydrogen,
hydr oxy, am no or (] -4al kyl oxy-; R16 and R 7 each indepedently represents
hydrogen or C 4al kyl optionally substityted 5 with phenyl, indolyl,

met hyl sul fi de, hydroxy, thiol, hydr oxylpﬁlienyl am nocar bonyl ,

hydr oxycar bonyl , am ne, im dazo /QH;Yga eh~,n8 R18 and R19 each i ndepedent |y
represents hydrogen or Cl.4al kyl™ optionall sﬂubstl tuted wth phenyl,

i ndol yl, nethyl sul fide, hydroxy, thiol Wy Bgyphenyl , am nocar bonyI

hydr oxycar bonyl , am ne, i m dazoyl or guanl di no; 10 R21 represents hydrogen
Cl_4al kyl, Het 23-C] _4al kyl carbonyl - or R21 Iﬂepr esents nono- or

di (CI 4al k m. no- G I p i.f h hydroxy,
pyri m di ny}ﬁ'l p%l e Cﬁ%%?rl? agye%ta%%lﬁgﬂﬁ%b S?I?S éndqggggr%g%hreé@ggrll S regl,C%HHS

Ar 4- C] . 4al kyl the@pf.amhargin, C2_6al kenyl optional |y substituted with Het12 or

e T e

NROR10- car bong¢nsistingief methaldagopy!; t— Mt@nwlhemﬁrlbﬁmle sel ected from
lto'h }og;'md'ylny |Y0r)t(3 E&R@'Gﬂ)ﬂhcyl Pm%mﬁzaypylg 7a1f(Hr@OYNHa HAAA ydbmﬁtmk@nyl

) pyridin
pyrrolidinyl mmnea%ﬂu%mlkwamwp@ Pbﬁalﬁllyﬂ%w&h@ﬂ@@wozocgﬂ

a _4al kyl, hydmKy- @phéﬁdll'?%bbsunﬂ@@@}thamﬂﬂﬁﬁiﬂnb%r diet K¥lkyhamino or
Cl4al kyl - oxy- % ﬂiﬁﬂg%/ nmono- .or di (Cl _4al kyl )am no- or “am no- car bonyl -

Het 2 represen Rop¥laginesy ect ed f rom mor phol i nyl, pi perazi nyl |
pi peridinyl, p&fsraﬂdywmmaikw 0@5aummRﬂLb|9ﬂkﬁLtﬂa ?dlMl NI, 5k gl Het 2 1 s

optionally suhbst 3 ne or wh re substituents
sel ected from h‘ﬁ%{ﬁjﬁf‘ hétF r#‘rf8ﬁ(y€£e’o]§ﬁx'y1c?ﬁalﬁ@cﬁ%>ggg 4al kyI
C _4al kyl - oxy- (qganqumcs-ﬁm@r-pzygﬂylmm-mi . CL. ~a4]egﬂl@0—Heth@ﬁb

di (CI 4al kyl) C
ani nod . 4al ky?ﬁ% 6@&9&}1 e a&yl CEI'L(E[i\ﬁl)lla@r/’n‘sno sumrﬁe” K hosul f onyl -
Het 3, Het4 and(“QIe(&smlé%lbh Gmdl&m]eﬁaenﬂ sallryepiCeEemlkd- het erocycl e sel ect ed from

30 mor phol i nyLgg v ag ! 1%&% M- I D ewmxxﬂﬂkwdmexol anyl
t hi azolyl, oxazo %k i soxazoly Hll azo di nyl -
Hesadkyl

dxa
pyl rol i di nyl V\%ezagi}’llrc% 1@4%93M§R|?( sPFt ut ed with
one or where pQRFLObEC MkyQNH :

X2 _represents a direct bond, O, -O-Cj.;alkyl-, CO, -CO- Cy_salkyl-, 'NRU‘,
-NR"-C;.zalkyl-, -CH;-, -O-N=CH- or -C;.alkyl-:

R! represents halo,

R* represents hydrogen, cyano, halo, hydroxy, hydroxycarbonyl-, Het'S-carbonyl-,
C.4alkyloxycarbonyl-, C1_4alky1carb0ny1~, aminocarbonyl-, mono-or
di(C;_salkyl)aminocarbonyl-, Het, formyl, C;.salkyl-, Cy¢alkynyl-, Cg_(,e_ycloalkyl—,
Cs¢cycloalkyloxy-, Cy.galkoxy-, Ar’, Ar'-oxy-, dihydroxyborane ,

Cy.salkoxy- substituted with halo,

C.4alkyl substituted with one or where possible two or more substituents selected
from halo, hydroxy or NRR?,

C).qalkylcarbonyl- wherein said C,4alkyl is optionally substituted with one or
where possible two or more substituents selected from hydroxy or

€ 1-4 alkyI—oxy—;



.|

nore substituents sel ected from hydroxy-, am no-, Cl_4alkyl -
C3_6cycl oal kyl - C] _4al kyl -, am nosul fonyl -, nono- or

di (A _4dalk m nosulfonyl or 35 amino-Cl.4al kyl-; Hets represen
het er ocycwé/)i‘@ YA EY from pyrrolidiny] or piperidinyl o FT%%é?q@ogﬁgﬁbst i tuted

wi th one or where possible two or nore substituents selected from WD

2004/ 105765 PCT/ EP2004/ 005621 -186 Cl. 4al kyl, C3. 6cycl oal kyl

hydr oxy- Cl4al kyl -, Cl _4al kyl oxyCJ_4al kyl or pol yhydroxy-C _4al kyl -; Het6 and
Hee each independently represent a hetl82ocycl e sel ected from nor phol i nyl,

pyrrolidi rgﬂm& RPRE 24dhN N de %ﬁdéﬁ'ﬂg?%l&%gﬁ{)mqga ogg?é%i@fia i II tuted with one or

where 5 pos e two or re su C14al kyl ,

C3. 6cycl odRkyepresepishadyegenyCualkid Cy4alkyl-oxaicribooxly.dletd al kaplk ybs
pol yhydr oxy- lﬁ%&#@ha?kfl-oﬁ? %aﬂ;’&ﬂyl"@&ﬂ éa ﬁgteh{ll?ﬁﬂﬁ@ﬂeﬁﬁ pﬁafl RIbsAfAda @

het er ocycl e sel ett rrom furany I ny pi perazi nyl,

pyrazol yl, di Yﬂ%iH&hWC14%1hYlam09Mb0®ﬂa£gﬁéli®ny Isupadz, 1)4?11{)’10%&&423@99
oxadi azol yl , g Pqléméen@rfh&mrophbﬁnwbbs\ﬁ/ﬂﬁé@wnh oAl anﬁé@ pegsmlé-av&%} 10 is

optional ly subst [ tut ed C14 o6cycl oal k é
ami no- O _4al kpre:subgtgtpgnts ffeéf‘mtf‘é!sféwby%roa@ bvdsrewaaus@p@ + @lHPI | ndol yl or

Het 12 reprle%eéﬁr@seatshgﬁﬁfg@ﬁm LISERE?, e}!iet‘f“r@thm Bhﬁhélﬁzl/b ptidhaRer azi nyl ,
pi peridinyl, ysu%(rrolldln , t |om)r§golln or dithian e{i)ln said Het12

i's optionall ituiedstith QRES WilerHPOsHaled Ok B0Ee HBSUuENS seligebTORDr e

substi tuent s Ipelr@hehlydro0Mamiy e Yialkhdkg,, am no, CL4aI kyl -

yar on). braey RS eh laﬁﬂfaspﬁe*”flyr?%lﬁaeé( A %ﬁ%‘é—%@l%no or

di (C r _4al kybr)GoalkyloXyCaadlkytl;- ; Het 16 represent a heter ocycl e selected from
hol I ' ' 20 1,3, 2-di oxab

glo Lgr |Od: 2%1,6 Xe?fa?ér? C@a&#%@?‘@?%@?@k‘?’}g }“¥df8%‘i‘ﬁ %‘n@lﬁf’k%‘yi %é}f%lgh ul?)gﬁtuqecl h one or

mor e subst it ueith phenal.codadd, frtedwis@kfmalh)kdydmy,md Mgtro¥yphepylesent a heterocycl e

sel ect ed frorglﬁ%(gaq{)élﬂ)mw BB&W a@uﬂé’“xgﬁ%&{wﬁﬁ@%bymdﬁ bstituted with one or

wher e possib stituents rom 4al kyl ,

C3. 6eyiél ot kynd R &pﬁpbmdemdtaﬂkwprese@ﬁ hydrrganosn/GLialkyl agtiongHy substituted
pol yhydr oxy- Gt phé Ylmdolﬂehﬁc ﬁ%ﬂﬁd@eﬁ&@oﬁaﬁﬁol' ﬁ?&@ﬁ}%@ﬂ {ily represent a
ol n

het erocycl e sel ect ed from norp rroli piperazinyl or
pi peri di nyl dpeinesapenyl s!wsg%y%rb@adene éil?éiﬂé?y \Hﬁ@lﬂé“ iH8ssi bl e two or ‘nore

s u bst i t uerit® apeREcdaeH iddependetly @pketénts H;iir gl laxd 1 optiod BIRXrbsfilufed Ky -
. 4al kyl oxyd - droxy Cl”. kyI ; 30" Het 20, Het 21 and Het 22
each i ndepend‘@ ﬁﬁ‘%éb%géﬁh%yg Met er ocycl e selected from

20 R tepresents hydrogen, C.jalkyl, Het* ., 4alkylcarbonyl- or
R represents mono-or di(C,4alkyl)amino-C, 4alkyl-carbonyl- optionally
substituted with hydroxy, pyrimidinyl, dimethylamine or Cy.4alkyloxy;

Het' represents a heterocycle selected from piperidinyl, morpholinyl, piperazinyl,
furanyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl, imidazolyl, isoxazolyl,

25 oxadiazolyl, pyridinyl or pyrrolidinyl wherein said Het' is optionally substituted
with amino, C,.4alkyl, hydroxy-C, 4alkyl-, phenyl, phenyl-Cj.4alkyl-,
Cj4alkyl-oxy-Cj.4alkyl- mono- or di(C;4alkyl}amino- or amino-carbonyl-;

Het" represent a heterocycle selected from pyrrolidinyl or piperidinyl optionally
substituted with one or where possible two or more substituents selected from

30 Cialkyl, Csgcycloalkyl, hydroxy-Cj.sallkyl-, Cy4alkyloxyC;_salkyl or
polyhydroxy-C,_salkyl-;

Het!* represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or
piperidinyl optionally substituted with one or where possible two or more
substituents selected from Cy4alkyl, Cs.gcycloalkyl, hydroxy-Ci_qallkyl-,

35 C,.4alkyloxyC, 4alkyl or polyhydroxy-Cj.salkyl-;

Het" represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or
pipertdinyl optionally substituted with one or where possible two or more



pyrrolidinyl, 2-pyrrolidinonyl, piperazinyl or piperidinyl optionally
substituted wth one or where possible two or nore substituents sel ected
from hydr , | _4al kyl , hydroxy-Cl, 4al kyl - or pol yhydr | -; Hee3
repr esent O‘E}Sﬁg?z‘glrog"cﬁgcl e selected from norpholinyl, pyr roﬁ%’f:%?‘mﬂ%’{%er azi nyl
or 35 piperidinyl optionally substituted with one or where possible two or
nore -187- substituents selected from Cl. 4al kyl, C3. 6cycl oal kyl,

hydr oxy- Ct - 4al ky] -, Cl.. al kyl oxyCl4al kyl or pol yhydroxy-d . 4al kyl -; Arl,
Ara, Ar4 and Ars each independentiy reifesent phenyl optionally substituted

with cyano, Ginsdabky h&éﬂtéd)ﬂbﬁln 4Qie;d4@5 Fayhmuikfyp w&%ﬁy@q

a]k
am nosul f onyl am q r oxy- am nosul f onyl - * %ydroxy- Cl
gal kyl oxy- or alﬁﬂ?WMalkllﬁfPA}YhWFPéY dlkYls of formula (XXX) for use as a

nedi ci ne. 1@ ié@&s@{t aaaeterdtyele@aéetaa ﬁ‘oﬁhfmf)@h@lhﬂyﬂi d;( yigsKdliniy) pigepazifynuf acture of a
|

medi canment fo tre ing cel feratjve so ders . such as
at her oscl er os §2 %‘}eé’rQFﬁ?né L‘eremls@d hetssogyele dﬁoptﬁ?“@rﬁedl ate of

f or mul as ( XXX) suugumhﬂ waumd@eﬁlnsoreéub'snmeﬂf@@uedewfromfmr4mmya afd). 15 20. An
|nterrred|a of fo ONJ (XXXI'l1)

t he pharma tfeB’éeTS‘f'{guélgi?gﬁéﬁls‘épeg&%frpwr’?ﬁﬁné’ %rrmpf{d}pén)gpgpg@lp{em cally

i sonmeri c for nmsubstitutadenith ovdh@rveiere possibfer teamtusord sutRtitudniseldcte@ffod? r epresent s

a direct bond~ O d NR12- O - Zal kyl -
CH2-, - 0- N=ch e %‘ﬁﬁ?}@ﬁ %“f?@’p?é@tl Océz"g‘ﬁé’g’l%ﬁm%%ﬁo sal kyl or
CO- CR16R17- NHpolghyddixs€l-kaJkylCO- optional |y substituted with anmino, nono- or
di (d -4al k ) or hydr ogen,
cyano, % ol %fﬂe?‘ mém et eaggnrchéféuﬁ%iB?é%ﬁéE&?%la%H g&if: ﬁé?ctgl fi f%l%&éﬁ r§'
ar bonyl ani no- P)’I@h@@)rh mg{;(ryzmslubgpepdmghomqnnllmwb@tltu@d wigh Ry orswhiest i t ut ed with
one or where B&Qﬁﬂé’ﬂvﬁ) 6er9019rsuE§?iElfen§Lé@EEﬂeB%%H{@ %ﬁgﬁf 3%%\5 clédiyn hydroxy or
hal o; R23 as defined in claim16, WO 2 CT] 004/ 005621
hydroxy-Cj.4alkyl-, C14alkyloxyC14alkyl or polyhydroxy Ciaalkyl-;
Het®, Het”! and Het™ each independently represent a heterocycle selected from
15 . pyrolidinyl, 2-pyrrolidinonyl, piperazinyl or piperidinyl optionally substituted
with one or where possible two or more substituents selected from hydroxy,
Ci.qalkyl, hydroxy-C,.4alkyl- or polyhydroxy-C; 4alkyl-;
Ar', Ar®, Ar, Ar’ and Ar° each independently represent phenyl optionally substituted
with cyano, Cj4atkylsulfonyl-, C;_salkylsulfonylamino-, aminosulfonylamino-,
20 hydroxy-C).4alkyl, aminosulfonyl-, hydroxy-, C,4alkyloxy- or C_salkyl.

15. Use of an intermediate of formula (III) in the synthesis of a compound of formula

(D.

25  16. An intermediate of formula (XXX)

the pharmaceutically acceptable addition salts and the stereochemically isomeric forms
thereof, wherein |
Y1 and Y2 each independently represent a Cy_salkyl, Cj.¢alkyl, CO-C,.¢alkyl,
30 CO-Cy.salkyl, Het??-CH,-CO, CO-CR'*RY-NH-, Het*”, CR'*R"-CO-,
CH,-CO-NH-C salkyl-, -Cy.alkyl-NR*-CH,-CO- or CO-C)_salkyl-NH-;



-188 R2 represents hydrogen, cyano, hal o, hydroxy, hydroxycarbonyl -

Het' 6- car bonyl - C, 4al kyl oxycarbonyl -, Cl1 al kyl carbonyl -, am nocar bonyl
nono-or di (d 4al k | ) am nocar bonyl -, Hetl1, fornyl, Cl.4alk al kynyl
C3. 6cycl O‘XPK’;?P‘WOS"‘(% 6cycl oal kyl oxy-, O _6al koxy-, Arb5, P‘AT’F-{’ZW 03 621

di hydr oxyborane , 5 Ct_6al koxy- substituted with hal o, C, $al kyl substi tuted
with one or where possible two or nore substituents selected from halo,
hydroxy or NR5R6, C, . 4al kyl carbonyl- wherein said C, _4alkyl is optionally
substituted with one or where possibtB4wo or nore substituents sel ected

from hydr I e t 0 1 C, _4al kyl, or
Cl- 4al Kyl oxy EQSER[S %‘HQ& b'&ﬂi @X_b- Ch"i)%rﬁ‘(-:))j éggts(??ughw sel'ect ed fromyhal 0,

C, aal kyl oxy- TQJ Mbrr@l'br, -@rlﬂ’é:HAfat-@lzalhﬂr,no- C - 4al kyl -sul fonyl - or

phenyl ; R5ya e y t rmm/l@lr ogen or Cl. 4al kyl ;
15 R17 rep)rxes a%ntﬁ&%}rgggﬁn&r@ W@F;ﬁﬁﬁ% g%ﬁ @? gg%/am ar Bonyl

He[ " - C, - Oal kytNR “(ga @Kyll',-@ﬁqal-QyN yorcé‘nbaihylr,- Hetl', C2-4al kenyl carbonyl -

optional | yrb ! -
C2. 4al Eeng;llz sté??g%ﬁtyhﬁﬂgﬁéﬂ thnb‘iﬁ%ﬁ’y@hﬁz f&)ﬁh?l”g? Q%ﬁ(gﬁglrmoﬁg% i z)nal |y

substituted mk‘%l?rpgﬁéfié?fbm#@l%sm ble two or nore substituents sel ected from

hydr ogen, hyc@%ugoxwguaglt%d@lﬂﬂ{dﬁyl oxy-; 20 R1? and R 7 each indepedently
4al kyl optional | substl tuted wth phenyl,

ts h
fﬁggfifn et tytalipt Flg‘étlt“WdWHkR)ﬂe UrYhsre PSRl OR SRR SU SHFHcﬁﬁéﬁleE@Hyl
hydr oxycar bonyl , fr@fihRérox mﬁlﬂaoyl or guani d| no; Hetl represents a heterocycle

sel ect i perjdjn I i.n er azi usanyl , pyrazol yl,

di oxol @nyl %ﬁglﬁf b}'c!m%%?e@fﬁ“?l rhyé%ﬂg)ﬁdm’ﬁy&fgé%’ﬁet f@}/t&?é(gi azol yi ,
pyri di n3c/:: 4olr k@wajllqld)@bnbbnymﬂleaklhylsmbdnﬁletaﬂnmdsamphylannd)ﬂq&o;subst ituted wth
am no, a

Cl Aal kyl - oxy- ﬂ%})?ﬁnﬁn%{gog% ﬂ]ﬂt @)““S’Qﬁéy?@m%a&g‘r‘%a% Gr%dg%l#( o‘nyl

Het 16 repr ese@iecaclh§kﬂpm}cy€h eﬁlb(edyeoﬁu dAF roam, grygtoatyberphe , pyrrol i di nyl,

pi perazinyl, pAcTeTalYe] r piperidinyl wherein said heter ocycl eis
optionally 30 1563%0%?(?3 Wlat lﬁgﬁé&or nore substituents selected from

C, aal Kyl ; Het¢ns;aathsub9tlteﬁ‘drw1ﬂh@mwﬂm pepsibledwese morasuhstibientsyselestedel ect ed

from m)rphol [ ny|fr01anMl()r93|rd19U‘é(rlNRﬁiﬁperaz' nyl or piperidinyl optionally
substituted vvlt one or Wher'e  possible two or nore substituents sel ected

from Cl4al kylCrgkybathenyamwhgrein sqﬂ@n@wﬂ@ opsitorgliy subgtituied with 856,/01 4al kyl or

pol yhydr oxy-dl . %&ygosmb@mv&&rﬁéﬂe sabdinfn seRelRd IREERRESN b1 y represent
phenyl optionall tituted with cyano, C, -4alkyl sul fonyl -
oli7e

d . 4al kyl sul fon 8%~ ami nosul f onyl ami no-,
0 R represents hydrogen, Cj.alkyl, or C;.4alkyl substltuted with one or more substituents

selected from halo, C;4alkyloxy-, amino-, mono-or di(C;.salkyl)amino-,
-C1.qalkyl-sulfonyl- or phenyl;

R® and R® are each independently selected from hydrogen or Cj4alkyl;

R” and R® are each independently selected from hydrogen, Ci.salkyl, Het®,

25 aminosulfonyl-, mono- or di (Cj.4alkyl)-aminosulfonyl, hydroxy-C;4alkyl-,
Ci.salkyl-oxy-Cj4alkyl-, hydroxycarbonyi-C;.4alkyl-, Cs¢cycloalkyl,
Het’-carbonyl-C,_salkyl-, Het'-carbonyl-, polyhydroxy-C_salkyl-, Het'!-C _4alkyl-
or Arz—CMalkyl-;

R’ and R'° are each independently selected from hydrogen, C.4alkyl, Cs¢cycloalkyl,

30 Het*, hydroxy-C,.salkyl-, C\_4alkyloxyCy_salkyl- or polyhydroxy-C;qalkyl-;

R! represents hydrogen, Cy.4alkyl, Het’, Het6-C1-4a1kyl—, Ca.4alkenylcarbonyl-
optionally substituted with Het’-C, salkylaminocarbonyl-, C,.4alkenylsulfonyl-,
C, 4alkyloxyCy_4alkyl- or phenyl optionally substituted with one or where possible
two or more substituents selected from hydrogen, hydroxy, amino or

35 C;.salkyloxy-;

R'? represents hydrogen, C;.4alkyl, Cy.salkyl-oxy-carbonyl-, Het"”, Hetls—C1_4alkyl'-,
C, 4alkenylcarbonyl- optionally substituted with Het'®-C} 4alkylaminocarbonyl-,



hydr oxy- Cr - 4al kyl , am nosul fonyl -, hydroxy-, Cl-4alkyloxy- or C, .4alkyl. WO
20041105765 PCTI EP2004/ 005621 -189 21. An internmediate of formula (XXXl I1)

for use asw%iﬁﬁﬁiog Jae. 22. Use of an int_ermedi ate of TorﬂM/sz()(?%ﬁ%dﬂ in the
'S

manuf acture o di cament 5 for treati ng cell proliferative orders such
as atherosclerosis, restenosis and cancer. 23. Use of an internedi ate of
formula (XXXI'lI1) in the synthesis of a conpound of fornula (1).

-185-
Cz4alkenylsulfonyl-, C; 4alkyloxyC).4alkyl- or phenyl optionally substituted with
one or where possible two or more substituents selected from hydrogen, hydroxy,
amino or Cy_salkyloxy-;

R’ and R" each indepedently represents hydrogen or Cysalkyl optionally substituted

5 with phenyl, indolyl, methylsulfide, hydroxy, thiol, hydroxyphenyl,
aminocarbonyl, hydroxycarbonyl, amine, imidazoyl or guanidino;

R'® and R" each indepedently represents hydrogen or C; 4alkyl optionally substituted
with phenyl, indolyl, methylsulfide, hydroxy, thiol, hydroxyphenyl,
aminocarbonyl, hydroxycarbonyl, amine, imidazoyl or guanidino;

0 R represents hydrogen, C;.salkyl, Hetzs—CMalkylcarbonyl- or
R* represents mono-or di(C;_salkyl)amino-C, 4alkyl-carbonyl- optionally
substituted with hydroxy, pyrimidinyl, dimethylamine or C,_4alkyloxy;

R® represents Ar’, AI4—C14alky1, Ci4alkyl, Cy¢alkenyl optionally substituted with
Het'? or R represents C\4alkyl substituted with one or where possible two or

15 more substituents selected from Cj.qalkyloxy, hydroxy, halo, Het?, NR?RB,
NRR'®-carbonyl or Hei*-carbonyl;
. Het1 represetits a heterocycle selected from piperidinyl, morpholinyl, piperazinyl,
- furanyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl, imidazolyl, isoxazolyl,
oxadiazolyl, pyridinyl or pyrrolidinyl wherein said Het' is optionally substituted
20 with amino, Cj.salkyl, hydroxy-C,.4alkyl-, phenyl, phenyl-C;_salkyl-, |
Cj.4alkyl-oxy-Cyalkyl- mono- or di(C;4alkyl)amino- or amino-carbonyl-;

Het” represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl, -
pyrrolidinyl, thiomorpholinyl or dithianyl wherein said Het” is optionally
substituted with one or where possible two or more substituents selected from

25 hydroxy, halo, amino, Cj.4alkyl-, hydroxy-C; 4alkyl-, C;_salkyl-oxy-C,.salkyl-,
hydroxy-Cj_salkyl-oxy-Cj.4alkyl-, mono- or di(C,_salkyl)amino-, mono- or
di(C,.salkyl)amino-C;.4atkyl-, aminoC,.4alkyl-~, mono- or
di(Cj.salkyl}amino-sulfonyl-, aminosulfonyi-;

Het®, Het* and Het® each independently represent a heterocycle selected from

30 morpholinyl, piperazinyl, piperidinyl, furanyl, pyrazolyl, dioxolanyl, thiazoly},
oxazolyl, imidazolyl, isoxazolyl, oxadiazolyl, pyridinyl or pyrrolidinyl wherein
said Het®, Het* or Het® is optionally substituted with one or where possible two or
more substituents selected from hydroxy-, amino-, C;_salkyl-,

Ci.scycloalkyl-Cy _4alkyl-, aminosulfonyl-, mono- or di{(C;.4alkyl)aminosulfonyl or

35 amino-Cj.salkyl-;

Het’ represent a heterocycle selected from pyrrolidinyl or piperidinyl optionally

substituted with one or where possible two or more substituents selected from
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-186-
Cy.aalkyl, Csgcycloalkyl, hydroxy-Ci.qalkyl-, Cy4alkyloxyCj4alkyl or
polyhydroxy-C, 4alkyl-; ‘

Het® and Het’ each independently represent a heterocycle selected from morpholinyl,
pyrrolidinyl, piperazinyl or piperidinyl optionally substituted with one or where
possible two or more substituents selected from Cjalkyl, Cs ¢cycloalkyl, hydroxy-
Ci.salkyl-, CyalkyloxyCi.4alkyl or polyhydroxy-C; 4alkyl-;

Het” and Het'° each independently represent a heterocycle selected from furanyl,
piperidinyl, morpholinyl, piperazinyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl,
imidazolyl, isoxazolyl, oxadiazolyl, pyridinyl or pyrrolidinyl wherein said Het’ or
Het!? is optionally substituted C,.salkyl, Cs.scycloalkyl-C,_4alkyl- or
amino-C; 4alkyl-;

\\'
| =L

" Het' represents a heterocycle selected from indolyl or  ° <

Het" represents a heterocycle selected from morpholinyl, piperazinyl, piperidinyl,

pyrrolidinyl, thiomorpholinyl or dithianyl wherein said Het'? is optionally

“substituted with one or where possible two or more substituents selected from
hydroxy, halo, amino, Cj.salkyl-, hydroxy-C, 4alkyi-, C; salkyl-oxy-Ci.satkyl-;
hydroxy-Cj4alkyl-oxy-C;_salkyl-, mono- or di(C;_salkyi)amino- or mono- or
di(Cy.4alkyl)amino-C, salkyl-;

Het'® represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl,
1,3,2-dioxaborolane or pipenidinyl wherein said heterocycle is optionally
substituted with one or more substituents selected from Cj_4alkyl; and

Het'’ represent a heterocycle selected from pyrrolidinyl or piperidinyl optionally
substituted with one or where possible two or more substituents selected from
C1.4alkyl, Cs4cycloalkyl, hydroxy-Ci.salkyl-, Cj.4alkyloxyC;4alkyl or
polyhydroxy-C;.4alkyl-;

Het'® and Het'? each independently represent a heterocycle selected from morpholinyl,
pyrrolidinyl, piperazinyl or piperidinyl optionally substituted with one or where
possible two or more substituents selected from Cy_4alkyl, Cs ¢scycloalkyl, hydroxy-
Ci.4alkyl-, Cy4alkyloxyC, salkyl or polyhydroxy-Cj.qalkyl-;

Het?®, Het*' and Het* each independently represent a heterocycle selected from
pyrrolidinyl, 2-pyrrolidinonyl, piperazinyl or piperidinyl optionally substituted
with one or where possible two or more substituents selected from hydroxy,
Ci.4alkyl, hydroxy-C.4alkyl- or polyhydroxy-C,.salkyl-;

Het* represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or
piperidinyl optionally substituted with one or where possible two or more
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substituents selected from Ci.4alkyl, Cs¢cycloalkyl, hydroxy-Cy.4alkyl-,
C MalkyloxyCMalkyl or polyhydroxy-C;.salkyl-;
AT, AP, Ar* and Ar° each independently represent phenyl optionally substituted with
cyano, Cj.4alkylsulfonyl-, Cyi.salkylsulfonylamino-, aminosulfonylamino-,

hydroxy-C; salkyl, aminosulfonyl-, hydroxy-, Cj4alkyloxy- or C;.4alkyl.
17. An intermediate of formula (XXX) for use as a medicine.

18. Use of an intermediate of formula (XXX) in the manufacture of a medicament for

treating cell proliferative disorders such as atherosclerosis, restenosis and cancer.

19. Use of an intermediate of formula (XXX) in the synthesis of a compound of

formula (D).

20). An‘intermediate of formula (XXXIIT)

N JY b-—xz
(Wmn
HNL’\ ]!

th i xxxm)

the pharmaceutically acceptable addition salts and the stereochemically isomeric forms

thereof, wherein

m represents 1, 2, 3 or 4;

x? represents a direct bond, O, -O-C;,alkyl-, CO, -CO- C,alkyl-, NR!?,

-NR'2-Cy.,alkyl-, -CHy-, -O-N=CH- or C;.,alkyl;

Y represents a Cy.salkyl, CO-Cy.salkyl or CO-CRIRY-NH- or C.salkyl-CO-
optionally substituted with amino, mono- or di(C;.4alkyl)amino or
C,.salkyloxycarbonylamino;

R represents hydrogen, cyano, halo, hydroxy, formyl, C;.¢alkoxy-, C.¢alkyl-,

halo-phenyl-carbonylamino-,

C).salkoxy- substituted with halo,

C,salkyl substituted with one or where possible two or more substituents selected
from hydroxy or halo;

R23 as defined in claim 16;
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R? represents hydrogen, cyano, halo, hydroxy, hydroxycarbonyl-, Het'®-carbonyl-,
C4alkyloxycarbonyl-, Ci4alkylcarbonyl-, aminocarbonyl-, mono-or
di(Cy.salkyl)aminocarbonyl-, Het', formyl, Cyalkyl-, C;.salkynyl-, Cs.ecycloalkyl-,
Csscycloalkyloxy-, Cy.galkoxy-, Ar’, Arlaoxy—, dihydroxyborane ,

C,¢alkoxy- substituted with halo,

C1.4alkyl substituted with one or where possible two or more substituents selected
from halo, hydroxy or NRRS,

Ci.salkylcarbonyl- wherein said C;.alkyl is optionally substituted with one or
where possible two or more substituents selected from hydroxy or
Cj.4alkyl-oxy-;

R? represents hydrogen, C;_salkyl, or C;_salkyl substituted with one or more substituents
selected from halo, C;4alkyloxy-, amino-, mono-or di(C,.salkyl)amino-,
Ci.4alkyl-sulfonyl- or phenyl;

R’ and R® are each independently selected from hydrogen or C,.salkyl;

R represents hydrogen, Cj4alkyl, Cyalkyl-oxy-carbonyl-, Het'*-C 14alkyi-,
phenyl-Cy_salkyl-oxy-carbonyl-Het ', C, salkenylcarbonyl- aptionally substituted
with Het'*-Cy_salkylaminocarbonyl-, C,salkenylsulfonyl-, Cy_alkyloxyCi.salkyl-
or phenyl optionally substituted witl one or where possible two or more
substituents selected from hydrogen, hydroxy, amino or Cy.salkyloxy-;

R'*and R each indepedently represents hydrogen or Cj4alkyl optionally substituted
with phenyl, indolyl, methylsulfide, hydroxy, thiol, hydroxyphenyl, |
aminocarbonyl, hydroxycarbonyl, amine, imidazoyl or guanidino;

Het' represents a heterocycle selected from piperidinyl, morpholinyl, piperazinyl,
furanyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl, imidazolyl, isoxazolyl,
oxadiazolyl, pyridinyl or pyrrolidinyl wherein said Het' is optionally substituted
with amino, Cysalkyl, hydroxy-Ci.salkyl-, phenyl, phenyl-C; 4alkyl-,
Cj.salkyl-oxy-Cj.4alkyl- mono- or di(C.4alkyl)amino- or amino-carbonyl-;

Het'® represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl,
1,3.2-dioxaborolane or piperidinyl wherein said heterocycle is optionally
substituted with one or more substituents selected from C; 4alkyl;

Het'® and Het'® each independently represent a heterocycle selected from morpholinyl,
pyrrolidinyl, piperazinyl or piperidinyl optionally substituted with one or where

possible two or more substituents selected from C;_salkyl, Cs.¢cycloalkyl,
hydroxy-C).qalkyl-, CysalkyloxyC, salkyl or polyhydroxy-Cj.salkyl-; and

At* and Ar’ each independently represent phenyl optionally substituted with cyano,
C.salkylsulfonyl-, Cy.4alkylsulfonylamino-, aminosulfonylamino-,
hydroxy-Cy.salkyl, aminosulfonyl-, hydroxy-, Ci4alkyloxy- or Cj.salkyl.
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21. An intermediate of formula (XXXHI) for use as a medicine.

22. Use of an intermediate of formula (XXXIII) in the manufacture of a medicament
for treating cell proliferative disorders such as atherosclerosis, restenosis and

cancer.

23. Use of an intermediate of formula (XXXHI) in the synthesis of a compound of

formula ().



