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inhibitors of the interaction between MDM2 and p53.
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factor E2F1/DPlI. This interaction could be crucial for
t he p53-i ndependent oncogenic activities of MDM2. A
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MDM2- bi ndi ng domain of p53. Since the interactions of
MOM2 with both p53 and E2F1 | ocate to the sane

binding site on MDM2, it canbe expected that MDM2/p53
antagonists will not 10 only activate cellular p53 but
al tbointeoagtibratfepSE2rd MAM?2 wptld edgasemth ph3 andghwahinmw mboymal signals
def%ﬂN\!tl@Br?&tMa/(;rldwmsqgﬂn&mrﬁl so the therapeutic

ef fecti veness of damagi ng agents currently used
(chenot herapy and radi ot herapy), nay be limted
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and usefu ment of angi ogenic
dlsorders. EP1317443, published on 21 March 2002,
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Oeirihrkenid QAR fordhs mbBs@Fy Md(rddisthyrhgf hyl ) benzyl ami nes as
ant agoni sts of the 5-HI6 receptor. Mire in partl cul ar
WD 2006/ 032631 PCT/ EP2005/ 054604 -3

6-Baplaneund \f fhe Zavertigayr i di nyl am no) phenyl ]methyl]-1

H-i ndol e-3-ethanamne, C H N | CH2-CH2-NH CH2

T 50 g i iy 99Rririoet HYTES Al s e
arpémyiv@lmqmlzﬂ)on)ﬂlnﬁlplv deHvauves BH-HT regeptoCHtzonistsi / N

EP1129074, published on 18 May 2000, describes anthranilic acid amides as inhibitors

of vascular endothelial growth factor receptors (VEGFR) and useful in the treatment of

angiogenic disorders.

EP1317443, published on 21 March 2002, discloses tricyclic tert-amine derivatives,

useful as chemokine receptor CXCR4 or CCRS5 modulators for treating human

immunodeficiency virus and feline immunodeficiency virus.

EP1379239, published on 10 October 2002, discloses N-(2-arylethyl)benzylamines as’

antagonists of the 5-HT receptor. More in particular
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5- met hoxy- N-[[ 3- (4- pyri di nyl am no) phenyl ] nethyl]-1Hin
dol e-3-ethanamne, 10 N L CH2-CH2-NHCH2--(::::1I-

March 2000, provides piperazine-4-phenyl derivatives
15 as inhibitors of the interaction between MOM2 and
p53. EP1137418, published ons8 June 2000, provides
tricyclic conmpounds for restoring conformationa

s bablora-Vy[ [ Tof-myridpyaimgiophefiylirweh b B fiadelel 3rethanamine,

W03/ 041715, published on 22 May 2003, descri bes
substituted 1, 4-benzodi azepi nes and the uses thereof
as inhiditors ofg the MDM2-p53 interactjons. 2

0
W03/ 513 e@.. Shed on 26 June 2vi deg .
cis-2,4,5- D gl dazol S h nhihitlith '
i nteracti on™Mf MDMV2 p?%teﬁ% &F?hH%SS- ke pepti /i and

have antiproliferative activity. WO04/ 05278,
publ i shed on 15 January 2004, discl oses
biNs[§3--pyrdinyiratinajgheapliiperbyitt$ H-ivdodd-3-bihachntioe, MRV and
can be used in cancer therapy. 25 There continues to
be a need for effective and potent small nol ecul es
that inhibit the interactions between MOM2 and p53.

WD 2006/ RCT/ EP2005/ 054604 e co gs of
the pres nvelz ticgg_%fzf_%s_cgro e prj.or ag, in
structure™>in their pharnacoloéica activity&nd/ or

i n pharmacol ogi cal potency. Description of the
invention 5 The present invention provides conpounds,
C 6 Mp0iRix ING[13-(4-pyri didyahin@p hang Y methy!]- il d die-B iettgndrhiae,
interacti ons between MDM2 and p53 for treating cancer.
Furthernore the conpounds and conpositions of the
present inventiof are useful in enhancing the

effectiven “henot herapy and r ag er apy. N
Thi s inven concerns _conmpqunds O I
conpougg-of ¥ormul a (T, C%iz 3& %%_2 N, O -('%HR =
(CH2)™M X-N-(CH2)mii - (CH2)S N(CH2t Z R5\R4 R3 15
(n

are described.

WO00/15357, published on 23 March 2000, provides piperazine-4-phenyl derivatives
as inhibitors of the interaction between MDM?2 and p53. EP1137418, published on 8
June 2000, provides tricyclic compounds for restoring conformational stability of a
protein of the p53 family.

W003/041715, published on 22 May 2003, describes substituted 1, 4-benzodiazepines
and the uses thereof as inhibitors of the MDM2-p53 interactions.

WO003/51359, published on 26 June 2003, provides cis-2,4,5-triphenyl-imidazolones
that inhibit the interaction of MDM2 protein with p53-like peptides and have
antiproliferative activity.

WO004/05278, published on 15 January 2004, discloses bisarylsulfonamide compounds
that bind to MDM?2 and can be used in cancer therapy.

There continues to be a need for effective and potent small molecules that inhibit the
interactions between MDM?2 and p353.
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a N-oxide form an addition salt or a stereochemcally
isoneric formthereof, wherein mis 0, 1, or 2 and

1, 2, or 3 and when n is O then a direct bond is

intended; pis 0, or 1 and when p is O then a direct

bond is intended; 25 s is 0,40r 1 and when s is O then

a direct bond is intended; t is O or 1 and when 't is

0 Théheampunldsrod dte porsendt inventiont daffiere rom the pripr @t #GtrugtureCiHRBeIr
RorRhdbldkaRR iy e 99 @Rarmfetalb@d K pbtenc(3. 7cycl oal kyl ,

=0 - NR17R1S, %ydroxycarbony
aryICl 6al kyl oxycar bonyl , heteroaryl

h &esoripherydfch ipuamibn heteroarlel 6a|ky|oxycarbony|
pi perazi nyl carbonyl, pyrrolidinyl,

piperi di nyl car bony| kyl oxycar honyl C 6a|ky|
S EE%PTFFB{ ‘é&"W’E ng( dgﬁﬂ%?é‘%ﬂot“ffié % “V@y%‘ﬁé?r@ ‘?Lt ods of,

P@hibERZ0BSIN Gt 60 betvizes BMIBME enll f53dn theatingoapncer afmrthermore the
aEarh%ou &danh%t)ﬁg&?fo}% of t@ rZ&)AE Otk sy Llre%'s'gﬁtlh EMaﬁgng\{ht:h

stituent ect ed droxy, am no, aryl
hsﬁf@fla%w@fchm%wmﬂg}r '%w substituted with
hydr oxy, hydroxyCl_6al kyl ,
h rolidinyl substituted
m%?%%ﬁ§§%§$§%%¥%g%ﬁ@%ﬁﬁgék%hgﬁgg?|d|nylcarbonyl
substituted with one or two substituents selected from
hydioawyund oEfortmalaky), , hydr oxyCl_6al kyl ,
Cl_6al kyl oxyC1_ 6a|ky| Cl. 6a|ky|(d|hydroxy)C1 6al kyl

or Cl 6a|ky|oxy(hydroxy)C1 al kyl; R17 R18 are
eackP-L d&gendently sel ect ed ron1h¥LEfg§ﬁ Cl 6al kyl ,
10 di (€1_Bakjevk)

i Hliy 5

Cl_6al xyd _ 6 , hydroxyCl
hydr gxyCl1\ 6al kyl (C1_6al kyl ) or N— (CH)——7Z
hydr . 6al kyl (ary1Cl. 6al kyl); -Q. ~is -FR9:C< and

t hen ﬁ‘é'ﬁbtted line is a bond, -C(=0) -CH, rC(=0) - Nk,
- CHR9-CH< or -CHRO-N<; wherein 15 each R9 is

i ndependent |y hydroﬁ%n or Cl 6alkyl; Rl is hydrogen,
aryl, heteroaryl, Cl 6a|ky|oxycarbony| Cl i 2al kyl, or
Cnt (g@demﬁlm a§ H&ﬁﬂdnt Mk %fja W:Je&h@ﬂ?c afty 1sBPﬁB1ch‘dH§ ¥Hefeld? Werein
i ndependent’ly sel ected from hydroxy, aryl,

heteroaryl, am no, Cl_6al kyl oxy, nono- or

dim(i€Q, Kat kyﬂcbxalm’nnmjs Ontberphaditecriyongd iBtepdeder i di nyl
pyrrolidinyl, piperazinyl Cl1_6al kyl pi perazi nyl,

aryl C1 6a|ky|

hgfsé)p éa% >9[ %:lancg\g iy a%b&&néﬂlrﬁ%bond is intended,;

C3_7cycl oal kyl pi perazi nyl and C3. 7cycl oal kyl C

1,68 %{l Fddl?ﬁe%gy'lwlmen a'ﬁﬁeét%omlg'iﬂ&%@d hal o, Cl_6alkyl,
_6al kyl oxy, aryl C1_oal kyl oxy, 25

heteroarlel_GaIkonxy phenyl t hi o,

hy @drooayICind6etek y lisoathbomgikect kendGainkeyitledsubstituted w th

a substituent selected fromamno, aryl and

het eroaryl; or C3 7cycl oal kyl substituted with a
s b5 9t { gashwheng i@ fhep aij%Fmb%rfﬁ inditendedi| and heteroaryl ;
30 R3 is hydrogen, Cl_6al kyl, heteroaryl,

C§&38¥gbq@bﬁﬁﬁdw§§a§alkyI substituted with a
R%is hydrogen, C,salkyl, Csscycloalkyl, -C(=0)-NR'"R 8, hydroxycarbonyl,
arylC;_salkyloxycarbonyl, heteroaryl, heteroarylcarbonyl,
heteroarylC, ¢alkyloxycarbonyl, piperazinylcarbonyl, pyrrolidinyl,
piperidinylcarbonyl, C;.salkyloxycarbonyl, C;.¢alkyl substituted with a substituent

20CTEPB08054604
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substituent selected from hydroxy, am no, aryl and
heteroaryl; or C3 _7cycloal kyl substituted with a

heteroaryl; R4 and R5 are each independently hydrogen,
hal o, Cl_6al kyl, polyhal oCl_6al kyl, cyano, 35
cyanoCl_6al kyl , hydroxy, ani Ro or Cl 6al kyl oxy; or R4
and R5 toget her can optionally forma bival ent radical
sel edeced ffano trydrex hpingeeatyloand hetarozay hG sypdalilky yubst@ied with
égogél%sgﬁgﬂé sB&TécﬁP&QQ% §191410 arg Bﬁlﬂe&r&)@qr OQe?h .
a en
L R T
h et bydmwﬁ]l @lk_}&adyfly kalkyl;pyiolidiny sutadiugal witdlydok g@ hikghpiR
( A ;é)p Illdnll\%é%b(ﬁgl suBstRutE ithNod dr (DR BsRudiRlefdctel ?roﬂq)hydrlog
663&‘(3'&3 dr%@y%alhﬁl %h@Rh()yIOC(&C@)alké/]aCygalltyﬁd@ydroiﬁegfﬁyl or
RI RidalkyRixly(hRRdibxy)C; bddkyR 10-\ IN~-NN HMN lo (a-9)
(a-10) (a-11) wherein each R10 or R11 are each
i ndependent | y sel ected from hydrogen, hal o hydr oxy,

am Ro an@:fsaﬂrmch IWFWBSH%FIW%H fé@i hdpgapt Clalkiho,

ﬁy?ﬂmﬂéaﬁal)kmhoc teelkyazgl@ Gk @ a kylkylox 15, 6al|ky1L hydroxyCl_ﬁalkyl ,
e kfﬁ'ﬁ%

ary cﬁ@’{c?,r 6%@% Ky lf])Johet %32?8@%&& Cl 6al kyl,

arylcarbonyl het er oaryl car bonyl, Cil 6a|ky|carbony|
ar yQCI'Y‘GaIisk—XCIR&ﬂH)mWhen theld@reo aﬁcyis@,boﬁ(al ReH)a0Tbo n@d_o) N<,

C1- QY x&&@ kyl car bonyl ,
C3.7c cI oaI kyI 0X 6al kl)é i
yl:

ar yi@g RS 1mdep ’@!LY }B’élF%?‘I‘ or Cy.¢a
C1- 6al kyl oxyC1_6aI kyl oxyCl_6al kyl ,

R'is hydrogen, aryl, heteroaryl, Cy_galkyloxycarbonyl, C,_jalkyl, or C,.j»alkyl
substituted with one or two substituents independently selected from hydroxy, aryl,
heteroaryl, amino, C, galkyloxy, mono- or di(C;_galkyl)amino, morpholinyl,
piperidinyl, pyrrolidinyl, piperazinyl, C;_salkylpiperazinyl, arylC, ¢alkylpiperazinyl,
heteroarylC, galkylpiperazinyl, Cs.;cycloalkylpiperazinyl and
CsseycloalkylCy ¢alkylpiperazinyl;

R?is hydrogen, halo, C;_salkyl, C;_¢alkyloxy, arylC; ¢alkyloxy,
heteroarylC,_galkyloxy, phenylthio, hydroxyCi.salkylcarbonyl, C;_galkyl substituted
with a substituent selected from amino, aryl and heteroaryl; or
Csscycloalkyl substituted with a substituent selected from amino, aryl and

heteroaryl;

R?is hydrogen, C;.¢alkyl, heteroaryl, C5scycloalkyl, Ci.¢alkyl substituted with a
substituent selected from hydroxy, amino, aryl and heteroaryl; or C;.;cycloalkyl

substituted with a substituent selected from hydroxy, amino, aryl and heteroaryl;

R* and R’ are each independently hydrogen, halo, C,.¢alkyl, polyhaloC; ¢alkyl, cyano,
cyanoC;_galkyl, hydroxy, amino or C;alkyloxy; or
R* and R’ together can optionally form a bivalent radical selected from methylenedioxy

or ethylenedioxy;
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20 C1. 6al kyl car bonyl oxyC1- 6al kyl ,
Cl. 6al kyl oxycar bonyl C1. 6al kyl oxyCl. 6al kyl ,

6al kyl oxycar bonyl C2_6al kenyl Cl1_6al kyl oxyCl_6alkyl ,
Cl. 6al kyl oxycar bonyl, C1. 6al kyl car bonyl oxy,

am nocarbonyl, hydroxyCl_6akkyl, am noCl-6al kyl,

hydr oxycar bonyl , hydroxycar bonyl C1_6al kyl and

- ROy o€, €0}l (x@eiRbdnyDIE NRKII3R14; wherein 25 v is
0, 1, 2, 3, 4, 5 or 6 and when v is 0 then a direct
bond is Jintended; W 2006/ 032631 PCT/ EP2005/ 054604 -7
r Wihen pis IgpeyR i gy%%?ﬁ’ q-ryl,?é-sagkﬁﬁgﬂmgy B fekregar thﬁf vk
intended; uis 0, 1, 2, 3, 4, 5 or 6 and when u is O
t?ﬁ@aﬁfﬂ%ﬂﬁ%&e@ﬁﬂ& is intended; 5 R 9 is hydrogen or
Cl 6al kyl; Rl12 1s hydrogen, Cl1 _6al kyl, C3_7cycl oal kyl,
Cl _6al kyl substituted with a substituent selected

from hydroxy, am no, dl_6al kyl oxy and aryl

C3 7c substi ed wth stituent
sel ec hydroxy, &m no,g! nd|Cl

10 are e i ndepen xgel eqt!

] \ 10
hydro&bq_UC1_12alkyl, G 6al kyl car bonyR',
C1_6alkyfsulfonyl, ar @¢2C1_6al kyl car beayl ,
C3_7cycl oal kyl, C3_7cycl oal kyl car bonyl

- (CH2) k- NR15R16, Cl.12al kyl substituted with a
substituenk' fel ected fro droxy, hydf oxycarbony| , Ri'5
cyang, | £
het ef oaryloKX C3_%gy ' ed wil -alj\
substituent ¥e @ctqd}Z rofy hyeroxy, § C:N'kayloxy,g 0
aryl, aninoK&gryICJ_%algx : heteroaryl,gr 5
heteroaryl C1_6al kyl ; or R13 and Rl14 tgb ther with™®he
nitrogen to which they are attached can optionally

forma morpholipyln pi peridi pylgi pyrrolidjmnyl
piperazinyl,Sg%ﬂpfperazinyL/,}Ysubstitu i th a
subst it uentgisél €gted fr 1 dal kyl, a al kyl ,

y ¢
aryIC1_6aIkyI6deﬁrbonyl, oaryl C1_Ral ﬁk”
C3_7cycl oal kyl and C3_7cyc|oa|ky|C1_6aFkyI;Ih%erein k
is 0, 1, 2, 3, @) 5, or 6 afdOwhen k is 0 £Hén a
di r glrdpnd is intended; 25 R15 and R16 are each

i ndependent |y sel ected from hydrogen, Cl-6alk¥l
ar yleesh RapkB| g% eesh igpRendentty séleqied fepg Rydrogeahaien hydegyy.

S ub it d) CeghlM, tnlitrag pol$deaT i AU ENE yas & |ceaioee sl iyh e iy lbO X ik yl,

Cl_ aryl -

G-Iy, AU B BERRICRAIO snBRlomc il o o

f r o8y AYERYY)C orlkghiiqagiepyl. batgrparylgaony. (Gaplkyarbonyl,

het eryar yikylcamonyl [tetepra®dlC ydalkllcombiy ] G, calkylBly and R16

toget h ' Lt j : are attached

can%gﬁ fk%%gﬁgggﬁgg%ﬂéggggﬁE@*ﬁ@é&é”%ﬁggperazinyI or a

pi p@Pa&i-alyloxyisaikyh G-ty h-@kypaykyebxy car bonyl ;
Ci.¢alkylcarbonyloxyC, ealkyl, Cj.¢alkyloxycarbonylC, ¢alkyloxyC; salkyl,

hydroxyCi.salkyloxyC salkyl, C;.alkyloxycarbonylC; salkenyl

Ci.salkyloxyCi ¢alkyl, C,¢alkyloxycarbonyl, C; alkylcarbonyloxy, aminocarbonyl,
hydroxyCi_¢alkyl, aminoCj_ealkyl, hydroxycarbonyl, hydroxycarbonylC, ¢alkyl and
-(CH,),-(C(=0),)-(CHR "*),-NR “R'*; wherein

vis0,1,2,3,4,5, or 6 and when v is 0 then a direct bond is intended;



35 aryl is phenyl or naphthal enyl; WO 2006/ 032631
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Wo@piososeBl y be substituted with one, two or thPEBEP2005/054604
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substituents each i ndependently sel ected from hal o,
hydroxy, Cl1_6al kyl, am no, polyhal oCl_6al kyl and
Cl_6al kyl oxy; and each phenyl_or napht hal enyl can
optionally be substituted MAth a bivalent radical 5
sel ect ed 0f erdmandwthiay | sigbkinoxdirearigne ishyterdeddi oxy;
heteroaryl is pyridinyl, indolyl, quinolinyl,

It(rent(rjgig%%ﬁ Jogn‘ggf%frsﬁ@r}ivsg%'%ié?% ?rrs?tfqpréﬂqiﬂﬁte“éa%h

pyrldlnyl i ndolyl, quinolinyl, imdazolyl, furanyl,

t hi enyk! @mgg; Qﬂd | ptrazolyl 10 benzofuranyl, or
tetrahyd#ofuranyl chﬁ gptlonally be substituted Mﬁth
one, two or three substituents each independently

sel dbll2 achytirogen, liakadkyl isde@ioplkylCC, Gt yk ybstitatet math a substituent
pol vial- Q&hofalyl fakdy K d
c1 G%FE 15; ofd y 1}65}/ eag{%%(] C, %ﬁ%ﬁ&}-a @L\ﬁ LL%: 7cycloa1 r?ll Fubsutlute
im d"é\lfb?% Stltfle(ﬂt sigrred ffom XY, %%‘H% e 91 63”‘&0"3”

t et rahydr of uranyl can optionally be substituted mnth a

bival eR oh aial eaaﬁlnaggeﬁgenhgggﬁctédﬁrm vﬁ@féﬁg%ne@ﬂu 10

ethylene I OXY;

substltu%h?gYBﬁbWH@(bh@hyﬂﬂ@PﬂgmBKheﬁkXﬁﬁﬁmﬁk are |n

t he net aCpoglsalion;C; ,8ycioalkPlcarbo] t-(CH,)ONRPRENC20aly1i S a
di cal

Ea_ '6;33 s%ﬁé}ﬁ&t&?%t%% Qﬂ}s& ?en]té 1e&<$fhr§c)mh &% %gyscﬂ'%%yé%xg?n%ﬂ

(1) nmay QRE® Cequl@tlowarbwi woadlsw@wew rihgerpsrylistic h

fornms aCibauglikynaibseiel et talsybstitudhialkeaed fromhhdoahove

of 't he. i Gk AT e, QBN Rlertieb e Rete o) G R o
the f oRe@@(i Rg tapethpiwith @ﬁ gitgpen A @hiahiagyragy atigehed can optionally
expl ai nefdrm & &logIHOERY, pipehiam®!, pedTRimA, @@myl BESipatsAy]

as such %B%m?e& \Q{Ip Q§ bst?tulal? gfg’cted'ofi":'c%rrl[lJ % ﬁallﬂ' alargfrhe Sﬁalkélh

f or egoi ng

to fl uor%ylcclsﬁ”@ﬂ@ycarwmh@tﬂ@afé{% 6iﬂl§ﬂoc3 cyclgnlig Rfvfl
defi nes sitwigintyl@nakir apebiad chai n saturated
hydrocarbon radi cals having from1l to 6 carbon atons
such as, 8 met hyl , ethyl, propyl, butyl, penty
hexyl, 1-Figlhled, Hyﬁ Oréﬂnewhﬁ;q lois@pldn a Cizreﬁfehowl&lmemcyeﬁ
2- nethylpentyl and the |ike; Cl_6al kanediyl defines

bi val ent 15a| and. branch satyrate
hydr ocar b?n g c%rlega RaUqe end?&&me%c&eggrgm@g#% mSeeie
such as, f orarelﬁasﬁiﬁYéOXY%qut Kyrayplealkyl, O ealky] é@hsytuted with a

1,3-pr Opanedduﬁitltﬂenﬂsé%é{ea%ﬂi Whdrox¥, (51 E’lﬁ?ﬂbﬁf‘ %ﬁyl Vahd héterBaryl;
hexanedlyl an

2- met hyl pent ]79101%3%)’105 glﬁg}fcg\g Léba cfn? selec?edt}rom
2,2-dinethyIM@ﬂameamﬁkybgyquﬁmﬁphyubuﬁgm@@%*m“énd t he

like;, Cl1 12 @ltéfyfjrylcpgamwe,s Cl_6al kyl and the higher

ggggll 8%;2%15 her e@f vy ntgﬁlé?dﬁt?og]é% to »%{nch ﬁ'ley are attached can

optlonally form amorpholinyl, a piperazinyl or a piperazinyl

eric

substituted with Cy.¢alkyloxycarbonyl;

aryl 1s phenyl or naphthalenyl;



-9 atons such as, for exanple heptyl, octyl, nonyl,
decyl, undecyl and dodecyl; hydroxyC, 6al kyl defines

w@2dvwadswxy substituent on strai ght and brancheRCT/RR1005/054604
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saturated hydrocarbon radicals having from1l to 6
carbon atons; trihal onethyl defines nethyl containing
three identical or different_ghal o substituents for
exanple 5 trifluoronethyl; C2 6al kenyl defines

stenchi Ryl @anuipbthalecyieen eftianallyibednlpt tatdslorithr aadi talos three

co nfslﬁisﬁiu&gs LR 1&@#&h&u ?@El@'cté’eﬂi%rﬂ axb ﬂ@df-o&? '”(’E 1%alk@, £nino,
carbon sy E lklor exanpl e, ethenyl

2- p|p81|§ ”’a]é‘ykf’ﬂ &a‘rﬁ enyl . 3-pentenyl,

3-cpat fighyl 2F haphtbalghyl camazbttoh@ y Helsklnsnttﬁal wigl dd;iw;}«tnt delfdahes
st r qlights AMRIRAERS, GhaLAgE.ddyocar bon radi cal s
containing one triple bond and having from3 to 6
carbon atons, such as, for exanple, 10 2-propynyl,
3-hbtatogryy is,pyBdinyil indgllyl, q@ingiént, ymidazol B; fosnyly hyenyl, oxadlazolyl,
3~ NERUEH, pABdtulaif olrkelﬁ%h yardfdafflycl 0al kyl i ncl udes

cyclic hydrocarbon aving from 3 Lo 10 ca bons,

SG&C}? pyggmgg, g]dglry}, gblyplm gy’@ld@%ﬁh’] urané(g, Ehl%lpj ﬁf azoly tetrazolyl,

cy c bepefuiagl by teaytoldeifiexmyl parn;pﬂ:lbmihl@)be Igﬁstltutedyﬂihaine,pWy loy
and tl']:rgeesul)ét%f nts%?chﬁn&‘e Efde %‘f’sgfegi ‘3th hSaﬁJ Bydr
t he sal gorr'pouyn fornul are ak?'rn

to PBIWW} %jlt%lk%lr Hah e oralkHoF Gasmlly! ‘Hé(s%@ S uc h as
arndhggridialk aldolyirgtiablilyhseglazoiy, fuesyl, thialyk aérizofrangt, at

02 e oA B AR WL RASE R o Qs SARLCE from

or | norgeanl c acid as mneral aci oni c
aci dethy 8?%Wr|e@y58?dd%‘yor phosphor us contai ni ng
acids. 20 The term"addition salt" further conprises

acceptable salts, netal conpl exes
p‘&g&gﬁf@%h&ﬁ&' y P mpl ex

ates and the salts ther eof t hat the conpounds
ofWhP’éJF’HEIIl efhe supstifpentss the Phepykragpthep harRg are dh fhe meta position;
" ghev;mac e ®ad | y accept abl e salts" neans

p ta _ac} d r t

P 2% ERAEL KR NORCEIRAER) B EE L, 208 G0 ¢ 2L,
addi ti on sal ts as nmentioned herei nabove are nmeant to
C aMip kbrigounBeoft o@mAP@Linh Catd okishi thatLrtalOMetiOfois. Satidforms

ar}lﬂh(ﬂ%ﬂ agtoépff?gf %ﬁ1o§tg(? {n)tl'né) Ihové t Elg %Pt\éﬁdeﬁq%fg]&%cluded within

célﬁﬁpséaﬁ?dit@fpr?sé?tﬁﬂl‘feaﬂ‘{ﬂ) V\,hl ch have basi ¢ properties
can be converted in 30 their pharmaceutically

a%cr%ﬂllib%? {,)]fetex%l u‘gedaig% flm%gm% gdéﬁ 1t10ﬁp§11§cﬁ%‘i‘énpe?te§ %E gx 9 #&

c beigyndse ThPS@rteI‘éb% amp@etlmwgchﬁu%cfwl@gomm tﬁgns
hydr ohal i ¢ aci ds, e g hydr ochloric or hydr obr om C

a%sngedsm thetf{)rleg(’)m% defm1t1 S nﬁhpl?ﬁ)arftleg hgo is chcl:ner}c to ﬂll(lorot chloro,

p BB dod OhgdaaHsz/i/%Fé’é‘?ﬁ graight %Péltbir%mh%lﬁh%l‘{) |S%turat%éawrecarb0n
rmzldiumsqmwﬁgl €6l 6 6(carbBn aldkhk @mdlg Q:l gC n@myd)eshynp} leutyl

CORRU BerT Tumheirvicliy, 26 s@mﬂpfdgﬁf mersh%l sLAg fﬁ?ﬁ%ﬁa@yl ard the
c Yk &miselkangdip} defingscbivalens straight and trgnched chginpd sauraadl t he

gglb?&ro@%d?ngammﬁm@m@wﬁ@) 63cfarB;09 aBlsduil o b Gmphave
I \
EIWECE‘%JI’? Etg?ﬂeglyh%? (ﬁ.glbla{,é Sanediy lgﬁpeélgfl?déylby6

t rh@amcdml agdthg baaichbdfisomrersherhofauths2D068/hg 2B aediyl, 3-

Pg&lﬁﬁ%@t@ﬁéd%ﬂﬁﬂ&ima%utanediyl, 2,3-dimethylbutanediyl and the like;
Ci.iz alkyl includes C, calkyl and the higher homologues thereof having 7 to 12 carbon



sui tabl e organic or inorganic base. Appropriate base
salt forns conprise, for exanple, the amonium salts,

wo bewombleal i and earth al kaline nmetal salts, e.PCT/EP®05/054604
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lithium sodium potassium nmagnesium calciumsalts
and the like, salts with organic bases, e.g. the
benzat hi ne, N-nethyl-D-gl ucagi ne, hydrabam ne salts,
and salts with am no acids such 5 as, for exanple,
apgimiswd, as| fpséxamprrvdptyhectyl, kanyl, Theyl tuodersl adidddesyl; base
adlgurbxym SARYlldefres @ hSid}BW duBﬁltlﬁ]dﬁEmhytdzﬁgﬂt and ?ﬁﬁbhtacﬁleham

sol vent 'a ch t nmpounds.. o
(PR PR i PseR ok o reag R Ry rtaegiegs kg
hywctthat emfairhghivelidentsal andffedas haloksebstii@nfflia exenple " net al

C @ifRlofhRsBhyl; rtgegmergl SHNBY 4ighOdndReanbRIMBSIA hedreRAURdcals
of farnmul a one or nore orgﬁam C or inor gfanl c

nmEPpIniag pe wb@w@md@wﬁ% fram 2gp 0£25bgn APEs AYh agylor example,
i ategdi-grogalyl, 3-boenyr 2-pentényk 3hehteggd-cethyl-rboteat emd the

suikd; at, eaxyp @SB BEht MABEAEIRY chiihdd HydRIcAB6LELcRS |
tri chI or oacet at es, propionates, tartrates, sulfonates,

e CRtainifg PPg irig |bf>641%ﬂdé§wnafrﬁ@t3rf9| (SREPRY PIOMSFYFfadse ©or example,
salprapyhyt Bdutyhgzbayes, 2apedtynhie3ipedcgn)df3-idrgnyl kind tetliks
Obété}aoaﬁﬂaﬁ%d@@!lhsw& aﬁon%%gfﬁiw&%&?g tosﬁ)s 5, such

nesi um or- cal ci U
f awcwpwavhcmqwal cxclgpeniy. GHelARenienYl ‘FBﬁbhF’@’érch%lgh%é‘!’}il
asydidteptyf, afidsthe tike.t he ei ghth transition groups of the
periodical systemsuch as, for exanple, chrom um

Egéﬂﬁsg‘d_ldﬁlo%%t“ c%ﬂ@ﬂkés the'd Eé‘x?llnc th@ % oundd &% m (‘IP%

term tereoc em ca neric
c 6'??’5 BUIRER Wi ofggrigar orgpyic basgg sysh @y amﬁ‘%?r alkplhweigl Rases and
dedrihndisalia¢ he@abisseshdrguammanandsonimn 8asdf) odivith b@amame

aﬁr@f&pi@,% f Qudias Seral%%'&'? Fl?&}lrlce&?cg é%frbo?%@fcﬁﬂ gtb%gﬁd?&

ent three-di nensiona ructures
i peBFRIRGAGEabl e, which the conpounds of fornula (1)
may possess. Unless otherw se rrenti oned or indicated,

tgﬁe{% RSN sa%f" AL Len r?sfes sharmitBiiclity SHleilES: tgsmetar]e
25" Xt uf e or 05Si bY e er eocﬁ i cal F%’/
f evmilexgh prchsobvted awgtuhp Sl @heﬁw thah wwmoungapﬁorﬁw GP @re able
meyfog@Ntai n all di astereoners and/ or enantioners of
the basic nolecular structure of said conpound. All
stereochem cally isoneric forns of the conpounds of
f Sherigima “ghaymiseutivall nagsentebld ssftpn eans phag@pserticaly aggeptable acid
eamsasdmaronames mhebﬁ@ﬂhe&éuﬁ&up@cc@ plaaad oy\batsmdalttdin%alts as
fneFthoenecEi: tcl)e 18f}g)ae gr%?lgeialg %{nej(lf’]nép £ he Eeéa%tlcr?%ly fictwg 8%¥0x1c acid
t hiskon- t@@;%@a AdEtiQf saft derpng Wi Itge coimpoends op Fremuia (B @reerblel to
n 'fdrﬁlgglmoﬂipemas 3f Al di) 3ahthavd higic p&@e@@é ¢Rtbe Ibbméhéi&m

t | |
P el it A3 plb R i A5l Or Tty By P b Pt e G
I\Iappxq'maks@dld 3G pinhoaie vads eovwdish &orei araple.dnorganheeacids spgh as
. ﬁﬁﬂ&&“@ Qédsofa fl%rdfﬂéhl%né b hydfo%rd?ﬁé‘@&d}sﬁ]fhﬁkc hiﬂﬁi@‘ ph@épﬁ@nc and
nmaceu ca acce
! B g St de, LoTR e PRALTRCEU] calil b AceePlabl e ncerc,
f s pyWDCc 2806¢, 08RB31 sueChicER2 00ah8hel 6 84d), malkicAfuiriaris,tmalic,

gfa%n@c Citrid, MeBaRS sk, SAIRAURAR:, 6aRIstIfonRS phdl8SBsulfonic,

ounds_of for
rr?an%c sahcch p-amqlﬁlosahcgflhc pamoic and the like acids.

The compounds of formula (I) which have acidic properties may be converted in their

pharmaceutically acceptable base addition salts by treating said acid form with a



wherein one or nore of the followng restrictions
apply: a) Xis C(=0O or CHR3; wherein 5 R8 is

whyasospss; Cl 6al kyl, C3_7cycl oal kyl, am nocarPOnygP2005/054604
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nmono- or di (Cl_6al kyl )am nocar bonyl, hydroxycarbonyl,
aryl Cl1_6al kyl oxycar bonyl ,

het er oaryl C1_6al kyl oxycarbonyj , Cl.6al kyl oxycarbonyl,
Cl-6al kyl substituted with a substituent selected

f matmbleyodganicyor irmnganio bager yxpproprvte bre¢ saitdamys cooprise, for example,

Che Ledhsdnfih kvl theséipﬁxtdnﬁ ‘éirﬁ{jalﬂlﬁl@ nﬁtaﬁséélp@ te' . R Mkthium, sodium,
selected fr omwéﬁr 0X er oar

o PRGBS TGP RIS 8 s iy 1S W OreB RFS iy he
Cheriz2thineyN-nsthys Di gl udaethenh ydnabaménesalts, wal saBubsh hhine ntigs such

'QQ?&%QQ%IE'&‘&% ‘?@r&%&[&%@ydf oxy, aryl, hetef Oafy'
am no nono- or dl%Cl 6al ky

WJP?)WHW aydor bﬁ‘fepf’élfiitla{l PAfl AlsORPPPEPS 1 Afirates argp H&sglzlpﬁ)?pdnmn
Clortna mthjch phepempaumiy lof foamylh 0) aeableytd furye Eazmplyd of such forms

R KN AT LT

C3. 7cycl oal ky1C1. 6al kyl pi perazinyl; c¢) R3 is hydrogen,
CIhéelk yinetam)nWEd "aadakyd con@ilex&&hk@dl besises b corapaad wf fohmula

g? h'rgisc;n'e oH fidke or ecﬁtn?qq%gn C}H%tg b O¢Ants. %‘%rﬂ&es &, s¥1|d’orffﬁﬂlg or

er oar y or St I tut
smarw@fﬂcogwrl&tﬁ%@ ?&eaa%yma@wu faies; alapspfat%ﬂ aca'ﬁ@s
heifaloaacathtes, thchiddbaadisiedRpropioraten ednritesdapensdant. by
h
%%[hggﬁl?(’maa%g nég mgtr }I-Eﬁe%%ﬁglkonlagg g}{l ga?egibeglg%i%gnc% tgg 2%<?]of the
c aﬁtaéfpif ithSrPEFang DFaHY BFPEP fltflﬂ%‘?aﬂ’eé‘ﬁ icpl iiemle & meé%atge%vlw ®m
medltiyine alegl bfoky third oefdyth eaeddrenpy &.gf JlurfBiung tifyleddog evellQE the

C
}lﬁ?% h%&‘glﬂ(tgha%g:}?(ﬁ godlpooilth% E:%Eéi@%]ksl ?telmég%o%eﬁ%example
r 8 PEEIM, é@lné@?%?d‘rf“i’ éﬁbaétamﬁd ce@pez)ﬂm(aad te hk? a-4),
(a 5) and (a-6); i) each R10 or Rl1l are each
?‘Heggendﬁergoc\l{l%r%%laﬁyc ehrlc QM sh g:fr)r(lr()) (feur}]lds (t)}yfd rm%)fz}/ (Ty ’aa@ &
cp%rﬁl@@afm@a@&lws alltf@ﬁaﬂzig @wr@@mn@am@lw Ofaﬁ}ylsame wenepeuled by the
aﬁﬁﬁe@kqﬁsﬂb&@f'bondﬁ;&iuﬁﬁ@ﬂfg&dl@ﬁrﬁ@ﬁrw&menmonal structures which are not
réha}{ ea%y‘)/m%h—% corX}i;dulnds 0 681%9 & éf%a ;gorsge)éél )lg;llcss olheste

ar yef e Ioa car
arrynt@pe@all lnghlc@@d Eh@rwmlcweie@gmpy pt;lcoesrmomd LEPIHPATYs the

Chifiade K)Vhlpﬁdémble@ﬂexs@allléﬁm&‘l’l y&hmﬁak&mk which said compound may
Cl_6al ky carbon | car b

0]
SRrRah Vg e RO onsoilas AR08 A Qfjomers of the basic
hmkewytsaﬁubtsmnf salﬁymmyd: aftl @tiqspp@rn@@llb(}spman@foms of the
Mds(c@(for@)u[a) (i)(tﬁh% ufRork36? i ﬂdmix)urg\"l’x?th axfl ofRbAarar ©

3;31? c{;tgs)g gfa@# L %gﬂ% 2850y, CL CL 12al ky1,

substituted with a substituent selected from hydr oxy,
CEnERl e 80s ofifhk |com§d'lﬂd§"&°tf8ﬂﬂﬁl£ ) a ire %aM&Nﬁ's@ﬁbM'

bst t It t d ,
TR A ool heRdie Bl 0B A PR Aftabi, pridvet © e
heQ eqil@dwydxwelpzﬁ@duu@ﬂly hdsONADOBS OBEEBINPOTINERZO 0/ B 4604

%1%6115%1n&ﬁpyﬁﬂ&jm&ﬂltltog%tarheﬁ—omdfz@dt he nitrogen to which

ey are attached can optionally form

Whenever used hereinafter, the term "compounds of formula (I)" is meant to include
also the N-oxide forms, the pharmaceutically acceptable acid or base addition salts and
all stereoisomeric forms.



anor phol i nyl, piperidinyl, pyrrolidinyl, piperazinyl,
or piperazinyl substituted with a substituent

waedoeosmwell f rom C1_6al kyl , aryl C1_6al kyl , PCT/EP2005/054604
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het eroaryl C1_6al kyl, 5 C3_7cycl oal kyl, and
C3_7cycl oal kyl C1_6al kyl; 1) R15 and R16 are each
i ndependent |y sel ected from_pydrogen, Ci-6alkyl,
C3 _7cycloal kyl, Cl1_12al kyl substituted with a
substituent selected from hydroxy, Cl1_6al kyl oxy,

argyfinst g?mﬂ) &6kl Qa; Bél)mpéml% CRsié¥EInea é&)ﬂpo%@%t fobHEI18 ¢
W th su stltuen]?e Oge ectedfrom&% r oxy
e

cﬁhea?rwe&g}mreaqf PWiRgTEs gt ap teroaryl and 10
hebﬁnoﬁfzy))ﬁicmgloyﬂerelm heteroaryl is pyridinyl,

|nd§l8 hrydd g nn@| 6a'ﬂé91 ’C37 % erhmoédﬂl‘S&ugV' thienyl

benzo u any uran each
pyr fgnenAr d n@Hﬂy Pmméiﬁﬂf yl eroxycrlrhpwazaavﬂ(} callgyipaearonyl.
t hi eeyoaryligRakfloxyampbnyl AE; hlyibaeytonf] LT gaNd1 sobatituted with a
U RN OB R ke i, IR AR hearplor LG8k
hy d SERytutee MG SRk)ﬁlmueatrﬁe}%ted Bemyw%mar@m 1! anghfpteroaryl;
Cb)_ﬁéisklyﬂlﬁg@n,, argh) tettroagB €., Ky, i Oyhalkyl seistiyted with one or two
qUI lefsﬁtﬂé(rlts nhgﬂeq@e{'ﬁgXélecﬁgdgfo%?%yd’ro{y rgln){(l:teroarlyl amfnloy be

benzof ur any an opt
sub§t-+3kHEY- WP oK IEfFlwﬁa]Ikéll)ﬁmlP%dlil%%flo igy) @E?F@H‘Yﬂ PyFplidinyl,

met pipkened] OxlkgipifetdailyE asd Qxikylpperatingecond gr oup of
|nt 1G npounds of
ﬁ&?‘%yefﬁi-ﬁﬁg%”ﬁ?%*?%ﬁ S B MR RO TP 0N
resf3i5 jeyelp ﬂcaﬁﬂ‘{ﬂ&lpeﬁ)mwl is 0, 1or 2; b) pis0; c)
R®) R5is hydtb @0, sabkii, 0963t 100IRYIl C)_galkyl substituted with a substituent

ar yl e?%%g%lm‘ﬁé’h,% nya%?,%Q yalr\él OJng%te%%Hf Y, Cséﬁ&glto%&@tsﬁgs)nt@
| s Wa ﬁé@éﬁtue@felfgaci fegm hygrpx crminpa iyl anddassarylut ed
widj R* hvet Y D@sach mdfe;)enﬁ’anuyslng:ﬁpl@a,clQakga, pdbhaf, katityl,

01 [ kyl henyl t hi R3
< RPN PRI 50" raPand R are each

|ﬁh%p@r\ﬁld%ﬁt>ge§hehy@rqu@w ly hemon Wiy alent ragligaksplegieg fromj ) 7 j s
ar Ig;iétﬁzjneaﬁkﬁﬁﬁ@lﬁﬁ;]éde@l%g a-1), (3 2), d(a |3) (la 4) gr
zf\) l%h r%%enorch(y rypr are independently selecte

from am no, Cl 6alkyl, nitro,

pé) yh%ﬂ e teal Ry hyde%mﬁrylﬁr spikyl errhigteemra@l-deiyl;

amytééwﬁm@ma&l@cﬁ%{sﬁ b, (aaz)ydacgr(aamxh 5) &l (B8h;Ky! oxY,

Lo Rt

hydﬁoo@y@émnﬁhy oly 1-ealk@HRAYO, (ca}(nﬂ@) syl Gy Qlo atksRaryl

14; hégdrodyl, S 6§lk llheteréﬁrSIIC% QlEyd arM@ya@Qﬁ)@ml

Pmﬁgg%zg)ry]?{lyds TOX 9C1 6alk§]1'l arymirbonyl Shete‘ro:clry]carbonyl

arylC,.galkylcarbonyl, heteroarylC;_salkylcarbonyl, C;.salkyloxy,

Ci.salkyloxyC,.¢alkyl, Cj.salkyloxycarbonyl, Ci.salkylcarbonyloxy, aminocarbonyl,
hydroxyCi.salkyl, aminoC,_galkyl, hydroxycarbonyl, hydroxycarbonylC, ¢alkyl and
-(CH2),-(C(=0))-(CH),-NR "R ™;

i) R" and R' are each independently selected from hydrogen, C_;2alkyl,
Cscycloalkyl, —(CHz)k—NRlsR“’, Ci.12alkyl substituted with a substituent selected
from hydroxy, Ci.¢alkyloxy, aryl, and heteroaryl; or C;3 scycloalkyl substituted with
a substituent selected from hydroxy, C;_salkyloxy, aryl, arylC;.salkyl, heteroaryl and

heteroarylC_¢alkyl;



wGeessest ed wit h hydr oxy;
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n) R13 and R14 are each independently selected from
hydr ogen, C1.6al kyl, -(CH2)k-NR15R16 and Cl1_12al kyl
0) R13 and R14t oget PET/ER200$1054604
the nitrogen to which they are attached can forma 5
pyrrolidinyl; p) kis 2; q) RL5 and R16 are each

i ndependently Cl1.6alkyl; r) gyl is phenyl or phenyl
substituted with halo; and S) heteroaryl is pyridinyl
ork) iRrrchoH RI" to@(fheAwtthl thedntgrgemp) vaifich theyeare sttdcihggl c@o npraualdisform

con Sd'n'?btr@é)ﬂr’lylt 1%\8 7 e f n;ﬁi@l %pefra(%fnrm lo?gg‘!:r)azmm%sﬁfu&d with

one or grestrlctl s apply: a) m
i s (@ sghpstiguent SB})eFfF%ES("?&lsalkyl’l%ylg) 6a]H<yf s 1; d) sis 1; e)
t i detktoafy)CXalkgl, C(=0); g) -Q<is - O) CH<,

- ( ICIi-H%QC N< 20 h) R is aryl,
het g}cﬁj\ﬁrlky 3% ca?g Cl _12al kyl, or

1) BB ank B st st peereatpl secieoE oy Fagsmey kL uent s

[ ndepe@dmnkylycgghleyzltsetd;ufutemmlhya:ls“uemyuenafeydc;ed memetydaixy) |

V r?cf(lye’(tfrgg?floand% gﬁcf %ﬁﬁ%}o@ﬁh&@&]tﬁgsubsli1tuent

eri I pera

01 e%ipq&ﬁgﬂ %@rpéwa%}hﬂl 6alla#w@1y16wl€ywélf %fzqaﬁx} jand
het @Et@ﬂﬂw(gﬁ_]ﬁﬁ" kyl pi perazi nyl,

G R EARELT Y8Rl i Ry s i
Cl @arrzvéfﬂranytpr @apwmbkrynylaanwe@il Ry B9yl qumolmyl
het emdazory Ghraagl, kydn9i Yenzpfagmyl, bihe@ahydrofuranyl can optionally be
hydr %’&%éd%t k(‘Xl GG %QQX%’SM%%{-H%%'S léXclh 11%&%?5“615}%; s%gcteMrBrl?l
a su S |tuen se1 ( romam no, ar an
het &plealgdroxydfi- 6@3117 app crpl yogloCs s prd (£ iealkidox i apd
sulbsztchtpyﬁmhyﬁﬁhaglt, geindIm@ ) iraidhAddy], farail, ﬂmﬂyl Béhzofuranyl, or
het aﬁa ? of‘ur %l ca? u?tlogq\?/-ﬁ_?ehsub%mt cg?rﬂ% 1V?ler% k&fc se dﬁc%ed (grr(r)]m

a supstituen
hydlﬂtﬁ(fy’ enafhp)kycpr ctwylenedienydl het eroaryl; or
C3_7cycl oaI kyI substituted with a substituent
se| ecte nd heteraoaryl :
R 4\ secon o%{) ng%rgﬁmlg gngoque%({nFl)s/tg &E_t%gselclc()r)}llp(’)un 84 flofmlhz @
pothgredn @@oge@rwﬂthe follewiog resgBtiensappl@l 6al kyl , hydr oxy
ora)gmmq,ori-) R4 and R5 together can optionally forma

aI e 1t radi cal selected from nethyl enedi oxy or

1edi oxy; m R6 is Cl_6al kyl oxycar bonyl or

C_’@) Balls kydrogenamio 06y 98 216 31 (REAk BPR0abH0S 4604l kyl iibstituted

with hydroxy;

d) —QF Y j5 _CR’=C< or -CHR’-CH<;

e) R'is hydrogen, C;_jalkyl, or C;.joalkyl substituted with heteroaryl;

f) R?is hydrogen, halo, C;_alkyl, C;¢alkyloxy, arylC,.salkyloxy or phenylthio;

g) R? is hydrogen or Cj galkyl;

h) R* and R’ are each independently hydrogen, halo or Cy_alkyloxy;

1) Z is a radical selected from (a-1), (a-2), (a-3), (a-4) or (a-6);

j) each R or R" are independently selected from hydrogen, hydroxy, amino,
Ci.ealkyl, nitro, polyhaloC,_salkyl, cyano, aryl, arylC, ¢alkyl, aryl(hydroxy)Cy_salkyl,
arylcarbonyl, C; salkyloxy, C;.¢alkyloxyCi.¢alkyl, C; alkyloxycarbonyl,
aminocarbonyl, hydroxyCi ¢alkyl, aminoC, galkyl, hydroxycarbonyl and
-(CHz)y-(C(=0))-(CHz),-NR "R™;

k)vis0,orl;

Drisoorl;



n) R7 is hydrogen, arylCl_6al kyl, hydroxy or
heteroaryl C1_6al kyl; and 0) Z is a radical selected

wo ewangm3ll), (a-3), (a-4), (a-5), (a-6), (a-7)PCT/BPRYP5/054604
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or (a-9). A fourth group of interesting conpounds
consi sts of those conpounds of fornmula (1) 5 wherein
one or nore of the follow ng;§estrictions apply: a) R8
i s hydrogen, -C(=0-NRL7R18, aryl Cl. 6al kyl oxycar bonyl ,
Cim)@aib Ryl substituted with hydroxy,

ﬁ 'nz R amt 'RV“@&?&J@Q mﬁle%e%klgﬁlt}"sélb’&&ﬂfr(t](ﬁ) lWUrB 4 ! %?(ﬁ.l‘%yll
y r X al 0 al ky
pyr @ﬁ%&‘lﬁ/? S%‘Sgt‘ ‘é&%% 7‘?6 KY&% 6al kyl or
p.opaﬂ iadd Rytegzthoowith the skt totvedchwh¢yharoateaciond camvbiorm a
hbtl(ygﬂts sel ected from hydroxy, 10 Cl_6al kyl,
%Oxi " bal kyl, C1_6al kyl oxyCl_6al kyl ,
(di hydr oxy) Cl. 6al kyl or
C1]—)R§f14n§1 kar¢ bnehl irabeyen@nti§ Al katkyl; b) R17 and R18 are
e | f ydr ogen, Cl. 6al kyl,
E}%?ﬁl lgg&%rﬁn%&s@%t@@ %f‘ hg@ﬁngl_ S
ct @%?TR%IVHWW"B’AP'W?O ¥ hydroxyCl 6al kyl: 15 c)
QY< is -CR9=C< and then the dotted line is a bond,

Cl s aF %dﬁg gf/glg?rr%g%TdNﬁ!ougas c%étfofnl}/(gé g&%bupﬁge&f%‘;}may(k),

fefrt?]’teé’élmoﬁﬁ frherfalie W‘B&Feﬁ'imu%')s apPlyi s hydrogen, hal o,
C]alﬁlalsﬁysfz Cl_6al kyl oxy, aryl C1_6al kyl oxy or
p [ 20 f) R3 is hydrogen, Cl-6alkyl or
h%?g#oda?yfg g) R4 and R5 are each independently
hydP&den, hal o, Cl_6al kyl, cyano, cyanoCl_6al kyl ,
hygls 3ty or Cl_6al kyl oxy; h) when p is | then R7 is
ary{lg: 6al kyl or hydroxy; i) Zis a radical selected
from (a-1 (a-2), (a-3), (a-4), (a-5), (a-6), (a-8),
(A ¥ys CE 310) 25 and (a-11); j) each R10 or Rl1l are

eqp - Riidépendentd)yCisel- ec—toad\kf p@mh@ﬂkp@emmaw,
h%gkof% iyl h%@&{%%g f@r@%' ectal;ngZ?_x'/oll £ 31@1%'@129@&?&&%& with

het @peb(grtyp sumgw@t@@ﬁ%e@ienggpq@ﬂted from hydroxy, aryl, heteroaryl
ar y hifplhdc p@su()/ﬁlx,ﬁﬁdd@ybr, di@; ydne;ayabm)y Inorpholinyl, piperidinyl,

G SRS PR %ﬂ?@lﬂ%ﬁ% FGr A piperazinyt,

ar y j}@g_rogrdquwﬂby@]@g_ragaylkgj acye oalkylplperazmyl and
Cl GaldoyloakyICl.BalipdraxyGl_6al kyl

Ch £ b ST BRIV NS I con 1

hyd h@grygyl(@ aqilkx}p)@é( 91@:[1y@13p erroxy 1 Galkylcarbonyl Ci-salkyl substituted
Cl. Gah iﬁ)éh&lﬁm@ﬁ’tr soeatyd frém Galitoe Ebj/l and heteroaryl; or

C | k
]r‘-n%gb gglgéﬂﬁ%l bﬁ?%&edywﬁh&sugg%%en?se?ec%ﬁ?rr?n%rilx 8 aw rand
hydh@?f%fa} bonyl hydr oxycar bonyl Cl_6al kyl and 35

)@HZ; Ci ((aﬁ(yF@3 '}c)ycfo@ﬁﬁl@) GaIWRéIL}%BiIthe% whth a?éubsﬁtu@nt@éleélted from
ul.S en or a
S 95 B b SRR EE. el

substituent selected from hydroxy, amino, aryl and heteroaryl;

k) R* and R’ are each independently C, ¢alkyl, polyhaloC, ¢alkyl, cyano,
cyanoCj_ealkyl, hydroxy or amino;

1) R* and R’ together can optionally form a bivalent radical selected from
methylenedioxy or ethylenedioxy;

m) R®is C,.salkyloxycarbonyl or C; galkyl;
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n) R13 and R14 are each independently selected from
hydrogen, G _i2al kyl, Cl. 6al kyl carbonyl,

C3_7cycl oal kyl carbonyl , -(CH2) k- NRL5R16, Ci _12al kyl
substituted wth a substituent selected from hydroxy,
hydroxycarbonyl, cyano, Cl_6al kyl oxycarbonyl or aryl;

5 o) R13 and R4 together with the nitrogen to which
t e}’ ahedragenao €. salan, hygtoxp paldterodrgmalkyirmd phol i nyl

PY§ 7 X d oM lsele e PRER G- fb}’{a%)o(ra I(Q@; @azswd 7)Sééb8§tok taus)ed

with a substituent sel'ected from Cl
aryl G _6al kyl oxycarbonyl; p) k is 2; q) R15 and R16
arrefoasic fronmofeplerstanrztcompseide cansdts fof tirsdopdipogrels of formula (I)

Clw‘h@x%lnl@ﬁle of‘:’ﬁlorejﬂq3 t}érfgl on]in.fl%LtkMt S¥YsA-bonyl ; r) R15 and

ether wth en to hchthe

ata)( %C‘ﬁgﬁirﬁﬂ GﬁTQ)oIﬂ%I By ¥ 3”8’1%?95 i ﬁ-‘ypg{k}g substituted
pi peitahydiyty, pipeazipylpebawi suphtitstad sith hydrexy, WydrbxyCi salkyl,

n

subii T SARMERAlg! koL iR Gl o

i ndBiPsAdinylcachenylsypsitutest withsgrie05 5y g ub st&\*ﬁdﬁwle@fﬁ%ﬁom hydroxy,

pyr Ceiaiiyl, hydimﬂyﬂ1¥hlky1021agd]k§l]b®j/()‘/1l6a1®yl € edaikgi dihydroxya@,.alkyl or
opt |0 ed with one substituents
sel gﬁ%glgh%?'&ﬁﬁj%% i“ ar yI or aryl Cl1_6al
f P+ K apd Bugregech W@@}eé Hingelectndy: %D@r%ﬁsqlsﬁﬁlgylof t hose
c onpiotnkkydmih o ik ¢, {ry)C,. A0y vhieaiRy] px ¥l galkyl ofor e of
thehycg&ly@""'a'ﬂ% restrictions apply: a) mis O; b) nis

s is 0; 25 e%}qtd 0; f) |s CHR8; 0)
RO is hydro‘@ —Fb<311@h€“ the dottgdgineds a banyl, <Ay -GH< 15
h dr@ge“nN<30 J) Rl is hydrogen; k) R2 is hydrogen or

}é/A %\édheel:[]e& arﬁgcﬁﬁr%l%}égpé%%%ﬂgénvﬁﬁyl%p%1 12?]1(?1 sﬁbstltuted

Cl WHHQS‘}FTQ%)}’ n) R6 is hydrogen; 35 0) Z is a radical
s e) Gk Birbgeaal@ C1ialkyl,az 231kyl68y, 3y @ lsalkAody) or pagnyRED; or

&n t selectedfromh dr ogen,
r%cﬁ y‘/d?&%phy‘dggﬁ L AR S
aye%czteo@pendfeﬂwh Qﬁqp hgto, -tk cxanocofpRfunasyl,
consyds@)@@tl_gdmmygonpounds of formula (1) or any

h) when p is 1 then R’ is arylC).¢alkyl or hydroxy;

i) Z is a radical selected from (a-1), (a-2), (a-3), (a-4), (a-5), (a-6), (a-8), (a-9), (a-10)
and (a-11);

j) each R'%orR" are each independently selected from hydrogen, halo, hydroxy,
amino, Cy.¢alkyl, nitro, polyhaloC,.salkyl, cyano, cyanoC,salkyl, tetrazoloCi.salkyl,
aryl, heteroaryl, heteroarylC; ¢alkyl, aryl(hydroxy)C, ¢alkyl, arylcarbonyl,
Ci.ealkylcarbonyl, Cs.scycloalkylcarbonyl, Cs.scycloalkyl(hydroxy)Ci galkyl,
arylC, ¢alkyloxyCy_¢alkyl, C;.salkyloxyC_galkyloxyC.¢alkyl,
Cj.galkylcarbonyloxyCi ¢alkyl, C; salkyloxycarbonylC, ¢alkyloxyCi.salkyl,
hydroxyC,.ealkyloxyC, ¢alkyl, C;alkyloxycarbonylC, salkenyl,

Ci.salkyloxyC, ¢alkyl, Ci.salkyloxycarbonyl, aminocarbonyl, hydroxyC, ealkyl,
aminoCi_ealkyl, hydroxycarbonyl, hydroxycarbonylC, salkyl and
-(CH2)(C(=0))-(CHR *),-NR "R,

k)visOorl;

DuisQorI;

m) R"7is hydrogen or C_salkyl;



subgroup thereof, wherein R5 is hydrogen, -C(=0 -NR
17R1 , aryl d -6al kyl oxycarbonyl, Cl-6al kyl substituted

wowdoh/03deydr oxy, pi perazi nyl carbonyl substit ut eBCTVMEPI05/054604
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hydr oxy, hydroxyCl-6al kyl, 5

hydr oxyCl_6al kyl oxyCl_6al kyl , pyrrolidi nyl substituted
wi th hydroxyCl_6al kyl or plgerldlnylcarbonyl
substltuted with one or two substituents selected from
hyd RSXand R'Gte &mh kndepentigndly sxlgaB;d fBerh kydrogen, Cy.pzalkyl,

Cl (@%Llllﬁ lk})féuﬂfoﬁ?{ LAk alll{y‘fjdalfﬁégj;oxw Cl. 6al kyl

o s S

di (s€lectbafriaylhydnok y) d@irobwkioph yl gayd, Cl¢diiglldaytarbonyl or aryl;
Céﬁgail Y kwf %E&wﬁ@lt# e nfifo g%ptOWhochMe-gﬁiu%ﬁl can gﬁonﬁldt_iérm

_I@q@) W pypro qd@yhpwpr&a@yll orlri)ggeeée%,zgg} §Hbst1tuted with a substituent
Cl _selabtiy fromy(; aalkyd oy hrylC; Cllkd@ahckpponyar Cl_12al kyl
Lflgg {ut ed with heteroaryl; R2is hydrogen hal o,
C @j Cl- 6al kyl oxy, aryl Cl _6al kyl ox
oIFBRy ) Ret i han o et Ry i, Gyt y
R4 aayld, Rk yhixgcagtmahl; i ndependent | y hydrogen, hal o,

C%)—lga%&y %13 %Xlﬂ&%]thct){élﬂlﬁg%enEiﬁuﬁ}éh e&?reg%ﬁgfl%§¥%rpﬁ<mpalg form
hy rBEph thy1| %plaer@aayleap pipgiarigysHbstftshyita- 1), (a-2),

(a Q)salkflaxybhrbofdr 5), (a-6), (a-8), (a-9), (a-10) and
pl‘s 8%??“1 p%na/‘?gubﬁ‘]‘tuteﬁ h%@]l?])h ' ndependent Iy

dr OX}/ am no,
b @éﬂf%ﬂ'l is wr{dml "p‘gwr%%eaolﬁs a1 Ryazolybypado,
C e pyhdihWyihdolyiebladned gl tdhakdyll can aptithally hecsubstid@éd/ with

gf;lgheo %Mlt%ﬂ%@f&é& fr&r%r(;y | 41%% ?Wé&k_‘ Qﬁ(hyl ’

C3_7cycl oaI kyl car bonyl
Cx ﬁﬂ}ygﬂo@@bﬁﬁyﬂefm d@mybﬁhs B@lstsytlof those compounds of formula (I)

S e T——

I aﬁ@llk% car bonyl oxyC 1. 6al kyl ,
Chy 6@l kyl oxycar bonyl C _6al kyl oxyCl_ 6al kyl ,
h¥ ro>q\:C| _6al kyl oxyC1_6al kyl ,
C Y yl oxycar bonyl C2. 6al kenyl
ct) s8Iyl oxyCl_6al kyl, Cl1_6al kyI oxycar bonyl, 25
ar@ figoar bonyl , hydr oxyC1_6aI kyl, am noCl_6al kyl ,
oxc}( a"bonyl hydr oxycar bonyl C1_6al kyl and - (CH2) v
I§]Q(CHR’9) '"-NR13R 4; vis Oor 1; uis 0 or 1,
RB?RlehW@Igfmgen or Cl_6alkyl; R13 and R14 are each
| gl ep@ndﬁént IsyCr&lact ed from hydr ogen, Cl. 12al kyl,

' J.Vi %ﬁﬁ bonyl Cl. 6al kyl sul f onyl
6‘a Ky?‘%arbonyl C3_7cycl oal kyI car bonyl ,

By RydpReBR16, Cl- 12al kyl substituted with a

sqthﬁt isth &6% n?(che‘h@q@,@d from hydroxy, hydroxycarbonyl,
%)ZI?O al kyl oxycarbonyl or aryl; R13 and

E;@( @ﬁ with the nitrogen to V\hl ch they are
atm& hediRtan eaghtindgpenidenylyfhyrrwgen, Crealiph ot €rplkyloxy;

py,;lzé)jslh%r@gén, pi perazi nyl or piperazinyl substituted

aP%eﬁa %@FQWISSJ%%?IBZ%V& B 3 o ke are each

i pHRPon8Enar yacserhcepttnddatfyrsemth@ﬁom@edrpg@t hBldkydr or
ary xycarbonyl k is 2; 35 R15 and R16 are
each in pen ent ly sel ected from hydr ogen, Cl - 6al kyl
or aryl Cl_6al kyl oxycar bonyl ; R15 and R16 toget her
with the nitrogen to which they are attached can
optionally form a norpholinyl or piperazinyl, or

pi perazi nyl substituted wth Cl.6al kyl oxycarbonyl ;
aryl is phenyl or phenyl substituted with hal o;
heteroaryl is WD 2006/ 032631 PCT/ EP2005/ 054604 -17



pyridinyl, indolyl, oxadiazolyl or tetrazolyl; and
each pyridinyl, indolyl, oxadiazolyl or tetrazolyl

wa@2meopeBpnal |y be substituted with one substiPCERP2005/054604
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selected fromCl _6al kyl, aryl or arylCl. 6alkyl. 5 A
group of nore preferred conmpounds consists of those
conpounds of formula (I) or jany subgroup thereof
wherein mis 0; nis 1, pis 0; sis 0; tis 0; Xis
CHRBrouiRef psfertay doroppends cofpidsof those CRBp@nfs effomuRd(l) & any

hy.gs &%nherggf ‘;vgerg){dr ogen R2 is hydrogen or
7 Cl. 6al kyl

G eho R i LIRSt LR Y B
Chlﬁmkkyﬁpmm@baxﬁahj{ynhhsuga;edRﬁthﬂgdﬂmyyimgg@myClZalkgl a 10
r %gh&i‘%&sggllkg%;y%‘:{ Gglf(ﬁnﬂ}(n%li i s(ﬂsu%)ted \(/@h l%) Ir&rgt e%ll?yr o
hW&S’@MIC&IﬁWﬂ Eﬁbﬁmﬁwd H‘Wﬂ r°8§< 9rC§W°k§5lPSR‘§}FmS ff‘H%Ct‘W[fg’cm hydroxy,
Df@fsﬁkflel@/dﬁﬁwmﬂdls Caﬁﬂkﬁ@Wﬁg&hﬂdl N galltyl(detyapayied.c4kyl or

1619 ﬂpdwh@%rogglﬁb éé]lk ICR;’E&KE E&t@cl’?tnf@%ﬁ@e@lﬂggelg?ﬁg?@n

1f1df°é%h€mj’ﬂﬁ’l HC @119’1)3@6&980@%] Rﬁlclzé@‘ylaﬁd@@%ﬂﬁ%%@lkyl or
NChydrBZyC | Gh']kjﬂ —I\Q_/'Y{\ 1s/ CRINC< antl tHYn It Stk FtheGid Bbdnd, N

. _Cisalkyloxy., arlel 6a1ky10xy or. phenylthlo, R3 is hydrogen, C (,alkyl or heteroaryl
o'R*and RS are eagh indepanderttyrytaper, ralﬁ fon 6Hkgo_fy& cygho é%all%
NélydIBQY WS 2abBrug 2disn P rﬁdﬁhEPEoeawdﬁ%M orhygroxy:|Z ina radigal
1 skledtedNrdrh (a- 1), (-2NH kN (R, (N5SN(a-6), (a-8), (a-9), (a-10) and (a-11); each
R'%orR" are each independently selected from hydrogen, halo, hydroxy; amino,
Ci.salkyl, nitro, polyhaloC;.ealkyl, cyano, cyanoC,.¢alkyl, tetrazoloC,.salkyl, aryl,
heteroaryl, heteroarylC, ¢alkyl, aryl(hydroxy)C, ealkyl, arylcarbonyl, C;_galkylcarbonyl,
Cs.scycloalkylcarbonyl, Csscycloalkyl(hydroxy)Ci.galkyl,
arylC, ¢alkyloxyC; galkyl, C;¢alkyloxyC; alkyloxyCi.¢alkyl,
CisalkylcarbonyloxyC;_salkyl,
CiealkyloxycarbonylC; ealkyloxyC, ¢alkyl, hydroxyCi.calkyloxyC ¢alkyl,
CisalkyloxycarbonylC, galkenyl, C;_galkyloxyCi ¢alkyl, C;_salkyloxycarbonyl,
aminocarbonyl, hydroxyCj_galkyl, aminoC,.¢alkyl, hydroxycarbonyl,
hydroxycarbonylCj_galkyl and -(CH,),~(C(=O),)-(CHR'®),-NR"R'%; vis 0 or 1; uis 0
orl; R"%is hydrogen or Cy.salkyl; R and R' are each independently selected from
hydrogen, C;.j2alkyl, Ci.salkylcarbonyl, C; ¢alkylsulfonyl, arylC, ¢alkylcarbonyl,
Cs.scycloalkylcarbonyl, -(CHy)-NR RS, C)_1palkyl substituted with a substituent
selected from hydroxy, hydroxycarbonyl, cyano, C;_galkyloxycarbonyl or aryl; R'* and
R”together with the nitrogen to which they are attached can optionally form a
morpholinyl, pyrrolidinyl, piperazinyl or piperazinyl substituted with a substituent
selected from C,.¢alkyl or arylC, salkyloxycarbonyl; k is 2; R" and R'® are each
independently selected from hydrogen, C; ¢alkyl or arylC, ¢alkyloxycarbonyl; k is 2;
R" and R'® are each independently selected from hydrogen, Cy_alkyl or
arylC,.galkyloxycarbonyl; R'?and R'® together with the nitrogen to which they are
attached can optionally form a morpholinyl or piperazinyl, or piperazinyl substituted
with C; galkyloxycarbonyl; aryl is phenyl or phenyl substituted with halo; heteroaryl is
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npounds of formula (1),

their pharmaceutically accepiable salts and N-oxides
and stereochemcally isonmeric forns thereof nmay be

p pepdin @dindelylc oxandandlylom adtranepin

'Tﬁén%%lzﬂ c2n @ﬁ%n%l‘i’}”ﬁe Qbstili€d Wi SE A AlehiSsefrbfed KORW salkyl,

comercl al 'y aval

conpou are
p@@@ﬁ?@&cééﬁgﬁdlng to convent
procedures as generally known

end eachlpygidgtyhrindonyd, oxadiazolyl or
['abl e or nmay be
i onal reaction

in the art. A nunber of
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c GRpBBATPEP Brerebheieig o isY); Bjsel:
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isdogél; R eetydigepiépar ed
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can be perforned in a reacti
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4); @flOR oF RY asdatiomybmendent]y

The reaction
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5 conveniently be carried out at a tenperature ranging

bet ween room tenperature and the reflux tenperature
wo@bkoobhaeseact i on m xture and, if desired, the PEHEP100§054604

may be carried out at an increased pressure. RGN Q

il R2 Y-(CHR7)p (CH2)n X-N (CH2)m C HA + W(CH2)t Z

NH 1~\ 4 R3 (i) R5RR6__Q R2 N' Y-(CHR?)P

23 X-N(CH2} m - - (CHR) s t—+—(H)—R3
1p The conp ury;pls of r mul a ( vvhere A
her ei n rﬁ:‘{@’ t conpounds of fofmil a (I{\-g
be prepar y convErting conpounds rmJI a
wherein ' C(=0), herein referred S corrpounds
of for -b), by reacting the co d of 15
fpormula (1-b» with lithiumaljum niumhydéide in a
sui t abl e sobyew. 1gpich as tetjrahydr of ur@s.NoM 1
2 I~PCT/EPZ0057 054604 -20 R6 QO RL RZ
I CH2 C N (CH2) m - (CH2) s\ )t- R5
R R R Y-(|ICHR?)p ( n | |
q )mI~ O®)s N|(CH2)t | - a) R4
Rb Th ounds of fornula (1-a) ¢a so be
pr epar reacting an appropriate Sy al dehyde of
formula (1), with an internediate of fornmula (V), in
the presenceo. No. 112 Co. No. 229; (B)

)

Ny

N NH
Q
N OH
Co. No. 37

The compounds of formula (I), their pharmaceutically acceptable salts and N-oxides
and stereochemically isomeric forms thereof may be prepared in conventional manner.
The starting materials and some of the intermediates are known compounds and are

5  commercially available or may be prepared according to conventional reaction

procedures as generally known in the art.

A number of such preparation methods will be described hereinafter in more detail.
Other methods for obtaining final compounds of formula (I) are described in the

10 examples.

The compounds of formula (I) can be prepared by reacting an intermediate of formula
(IT) with an intermediate of formula (III) wherein W is an appropriate leaving group
such as, for example, halo, e.g. fluoro, chloro, bromo or iodo, or a sulfonyloxy radical
15  such as methylsulfonyloxy, 4-methylphenylsulfonyloxy and the like. The reaction can
be performed in a reaction-inert solvent such as, for example, an alcohol, e.g. methanol,
ethanol, 2-methoxy-ethanol, propanol, butanol and the like; an ether, e.g. 4, 4-dioxane,
1,1’-oxybispropane and the like; a ketone, e.g. 4-methyl-2-pentanone; or
N,N-dimethylformamide, nitrobenzene, acetonitrile, acetic acid and the like. The

20  addition of an appropriate base such as, for example, an alkali or earth alkaline metal



5 of an appropriate reagent, such as a sodi um
bor ohydri de e.g. sodiumtetrahydroborate or polyner

wGEapposieed cyanotri hydroborate, in a suitabl e BOI/ERIWD;/054604
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15

such as an alcohol e.g. nethanol. 1 RGNQR2 A 11 1
Y-(CHR }p(CH2)nCH + HN-(CH2)I,, (i H2s N (CH)t-Z 4
(W (VM) BRR R12R6 NQRR Y-(CHR?) p(CH2) nCHR8
N(CH2)mIri ,/1l -(CHR)s - (CH)t-Z 4 (I-a) RB RS R
1 Garbpnagenori hydrogercarbonaty, et dh gictyiqpounelsodiimfcarbmsta niay pe

‘f"@?%‘e{dgo EICk ﬁs) the 2Bi8 R\@l‘léﬁ i§ ﬁlgegz{tée(ﬁglghg Frggg%lﬁé;&m%@%om/x small
i AOHHROG ‘é’t‘%’“&?‘aﬁﬁdﬁ“ﬁﬁ I‘(glrd%(? $) 8 L%/‘horaq‘ftaé%'ﬁ% b‘%l‘qed’?aé( be added
C a0 hoxatedbdgaaioof StindmgmadygenhiMick thelrbte WOh2 GAE6H O3 AHB teaction may

PQEA\EE%QI%% éﬂ%g%ut at%lecnﬁéagatlge Bn Hélg% brlew\ierproo% tc(n%éﬁaﬁrg and the

( |rf|>f}ux t%perrgtlireg hRGeaRP(Qm‘IX uge gad, L?d%sgpﬁ-}l)q-_re%c@pﬁmy be camed
X-obt 4t @ik reased@réyse. NN-CH2 Z (1-c) 1 3 R R R5 The
conmpounds of fornmula (1), wherein s is 1, herein
referred to as conpounds 19f

R \N/Q I N R2
“Y—(CHR") ~(CH X—N—(CH
_ (CHR )5 (CHy)p— CH)m \/_—fCHz)s + W—(CHy)—Z
NH
\ 7 | 3
X, () R (1)
R R
1 2
R \N/Q IT X/ R
—(CHR); (CHy);—X—N—(CH,) 17 —-(CH )
. " m\/ s
\ ) l —(CHy)—Z
/X e ) R?
RS

The compounds of formula (I), wherein X is CHy, herein referred to as compounds of
formula (I-a), can be prepared by converting compounds of formula (I) wherein X is
C(=0), herein referred to as compounds of formula (I-b), by reacting the compound of
formula (I-b) with lithium aluminium hydride in a suitable solvent such as

tetrahydrofuran.



formula (1-d), can be prepared by reacting an
internmediate of formula (VI1) with 5 lithium
w@bkaaiosgesrm hydri de in a suitable solvent such BSI/EP2005/054604

tetrahydrofuran. 1 2 R6_NNQR R Y-(CHR7)P (CH2)n
X-N-(CH)m |1 C=O0 (CH2)t Z R4 (MII) RBRR51 2 RNQI
RR 7 Y-(CHR)P(CH2)n X-N-(442) m ?H2 N-(CH2)t Z R4

(I d) RRS5 The conpounds of forpula (I) ar;;% t he

I ntermedisat es ®f formula (111g y also be RO

gL t- (?g/a\ptions or

H N i
funct] onal i ous (1404 67 VL—?%BS.—@%—@? 7 ot b
I Na

t ransfor i O are al ready described her Ve Hy—7
O her exanpl es) are hydrol ysis of carboxylic e tef's Z%‘o
the corres Lng carbb®ylic acid or al cohol; R?

hydr ol ysi srROf gm des to the correspondi ng carboxylic

acids or am nes; hydrolysis of nitriles to the
correspondi ng anmi des; ami no grogps on ini d@gol e or
phenyIRnﬁy/Sk 15 replaced by a hydrogen tiy art - known

di azotati pn fmmRé)BsCHpg—themﬂemHgﬁg&@@Hz)s of
the diaz up by hydrogen; al cohols e converted
into esfiers \and ethers; primary am nes may beN—(CH,),—Z
convert gt o secondetf_%s or tertiary am nes; double
bonds nay, ~br* hydr ogenat’ed to the correspondi nﬁ single

bond; arttiodo radical on a phenyl group WO 2006/ 032631
PCT/ EP2005/ 054604 -22 may be converted in to an ester

9FI9L BorRYouh & HOITRINEX) G8 alsHBE f>1teF%99d Bﬁre%&r%tg 3k Qfﬁ&ﬁﬁte‘:’f

a S%tai %‘e p?lfl adkg(ﬂq)cat ﬁ|1¥3t' tergpdl a‘ ?? ofh

f GFREFaehyqeol fofma > Xith an pigsmeqigte pilogmulg (Y ) inghe, prgsopge
5 i of hyahpogeate réaghrer scinasraefodiumaerahydidd: . g_nsaaﬁmm @Htlahy_eisot@fate

f QF W%ﬁel(shtﬁcﬁ‘t)ed _cfzﬁ&rih?dr%(ﬁﬁé‘,riﬁ g SLmébl%_s@l'v&r[t%u&l’?asaamaﬁ%hol e.g.

reduction reaction starting wth an internedi ate of

f MMM (VI11), in the presence of a netal catalyst

such as Raney Ni ckel and an appropriate reductant such

as shydrogen, in a suitable sol vignt such asppet hanol
o etkaitdl. 2 R6 N_Q % R Y- (CHR7) p (CI—,I?T?)/\\ICI—Q N I I

[1~3 NO, YH{CURQMAM,),RBHR + HN—(CH)y~ ——CH,)
S N n m|\/ I 2/s
\ II\T-(CHQ)t——Z
/X, ) W) bs
RS
1
e U
., 'Y=(CHR");-(CHy);7—CHRg-N—(CHp)yi ' ———CH,)
~= ! m‘\/ | s
\ P II\I—(CHz)t—Z
/N (I-a) R
RS

10

In an identical way the compounds of formula (I), wherein tis 1, herein referred to as
compounds of formula (I-c), can be prepared by reacting an intermediate of formula
(II) with an appropriate carboxaldehyde of formula (VI).

15



RL2 RGN-Q | i "-/-1 Y-(CHR)p (CH2)-CH N NH2 (II

4 -a) h~/-~ R 10 RS RiInternediates of fornmula (I1),
wob@s®33X is C(=0), s is 0 and R3 i s hydr ogenPCTEPB®DFI054604

referred to as internediates of fornula (11-b), can be

prepared by reacting an internediate of fornula (1X)

with an intermediate of formya (X) in the presence of

15 appropriate reagents sy ch as

N ret byl car bon| m doyl ) - I\I- di me 1, 3-

pr opaped® dg&()R E gnd 0

1- hy -1 beﬁzot r”| azol e Y AThey réact i & Tfay
be rmed in the presence of a base }&uch as

hykami ne, in 11'3‘ suitabl e solvent, kuch as, ‘@
m xt us/r\é wf di chl of'Gnet hane and tetrahyo‘?ofuran VO
2006%032631 PCT/ EP2005/ 054604 -23 R6 A QORL R2 N
-\ 7 Y-(GRR) po(CH2)p G- OH + HI\RKCHZ)m NH2R2 a (X)

R5 R 6 R2_R CH2
m-b) R5 S t(‘éli“%r&o‘ffﬁﬁel%of of ¥ o r»rﬁ(TqHz aIm)sbe

pr epared>by reacti ng i nternedi ates of for

with lithiu 'niumhyd{lldelnaswtable sol] enli12
such as tetr of ur an. N--Q O CH3 R6\ Rb Y2}
N Q (CHRp({CI-Q)erC-I\I-O\CI-B Y-(CHR7)p (CH2)ri NCH RR4
(XI) 5 KR4 (W s R The internediates of fornula
(VIl) can be prepared by reacting an internedi ate of
10he eempduads ofifprmuly @ whereinstiel, beginaeterred tofag compaeunds of

( Xorhdula (1-Q), CRELdPrEHOAGS réctins ShhRfedlate of formula (VII) with

5  lithium aluminium hydride in a suitable solvent such as tetrahydrofuran.

Q R R’
N7 ; | A
Y—(CHR )p (CHy)—X—N—(CHy) 71~

C=
. R

\ 1? (CHp)—7Z
/Vf\/R4 (VID R
R5
R! 2
RS~ — R
N Q “/\/\j

B - 7 . T h
Y~(CHR?); (CHy)y—X—N-—(CHy);; Lo

./

\ N—(CHy 2
S/V/\ (-d) R3

R

The compounds of formula (I) and the intermediates of formula (IIT) may also be

10 converted into each other via art-known reactions or functional group transformations.
A number of such transformations are already described hereinabove. Other examples
are hydrolysis of carboxylic esters to the corresponding carboxylic acid or alcohol;
hydrolysis of amides to the corresponding carboxylic acids or amines; hydrolysis of
nitriles to the corresponding amides; amino groups on imidazole or phenyl may be

15  replaced by a hydrogen by art-known diazotation reactions and subsequent replacement
of the diazo-group by hydrogen; alcohols may be converted into esters and ethers;
primary amines may be converted into secondary or tertiary amines; double bonds may

be hydrogenated to the corresponding single bond; an iodo radical on a phenyl group



met hyl pyri di niumiodide and triethylamne in a
sui tabl e sol vent such as acetonitrile. WO 2006/ 032631

wEROnbaEEe05/ 054604 -24 2 R6 N -Q R 7 Y- ( CHCI/PP2005/054604
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15

(CH2)n X-N-(CH2)mj / GOH + HN-(CH2)t-Z R3 (XlI1)
(XI1l) RS R2 RQRRNY(CHR )p (CH2)nX-N-(CH2) m |
co =N-(CH2)t z R4 (VIlI) R3,, RS The internedi ates of
formula (VII1) can be prepared by reacting an
| miagrberechivatted iofto arf etergtoap pXrarhonwnerexala insaitien metie pegenof of
f ariib® daifMiumWRiEL&I N A is an appropriate 5 |eaving
group such as, fof exanple, halo, e.g. fluoro, chloro,
brono or iodo, or Cl_6al kyl oxy, e.g. methyl Xy, in
dilitsoedafey befohyhla 8l weereih Xis (RB-m-iP,RiFV arM R’ is hydrogen,
Yhér@I?IFfo)eHéé?a" ag 'fhté;iﬂ%dlla\{%_g ;&ﬁﬁuékgp ;) cfh lfe@‘e egl m HltBﬁO Einme
T?E’(B‘Ctﬂﬁ‘éeﬂfcﬁ?‘é?tﬁ%ag yttE an Blfer%c}lﬁﬁ P%.fomlﬁ)(‘”élaﬁn Preseme oFa
pmepa caal yh gudhan Rendy Nigkeh and antappiopdatateduaint sdahrartiydrogen, in
(ﬁhllabie%ofv'éﬁ% sBEH zﬁ%cfl?anglfor%ﬁﬁ 4m hydroxide and water,
a suitable solvent such as ethanol. WO

2006/ 032631 PCT/ EP2005/ 054604 -25 R6- Q Rt Rz

R -Q }f |/\Rz

N7 i
‘\Y—(CHR7)p-(CH2)n—CH2—N =

L e
RS

/X (V)

R R
NTh | A

- 1 Y~ (CHR')j (CH,);— CHNT N,
/\f/\/R4 (I1-a)
RS

Intermediates of formula (II), wherein X is C(=0), s is 0 and R%is hydrogen, herein
referred to as intermediates of formula (II-b), can be prepared by reacting an
intermediate of formula (TX) with an intermediate of formula (X) in the presence of
appropriate reagents such as N'-(ethylcarbonimidoyl)-N,N-dimethyl-1,3-
propanediamine, monohydrochloride (EDC) and 1-hydroxy-1H-benzotriazole (HOBT).
The reaction may be performed in the presence of a base such as triethylamine, in a

suitable solvent, such as, a mixture of dichloromethane and tetrahydrofuran.



N Y-(CHR )p(CHZ)p X-N(CH2)ml C=N (XVI) R5 R 1 2
R6-'N~Q | RR Y-(CHR7)p (CH2)p X-N(CH2)m C- CH 4

W@ 2006032686 R The i nternedi ates of formula (XVIpCTEP2DE054604
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prepared by reacting an internmediate of fornula
(XVI11), wherein Ais as defined above, with an
internediate of formula 5 (X4v), in a suitable solvent
such as diisopropylethyl amne. RQR R2 N~

Y-(gHR?)Jg CH2)pCH2NH+Ar| /1%%1“ (XIV)_OaN 1)

--> v- CHR?) n. X-1 (/eHz mj
C:N ( 1) YF@?B WOCFhbeT 635851 +P S5b5I05 H; 26
2 R6 Il RY-(CHR7)p (CH2)n X-N-(CH2)m =~ C HA +
W ( NH /~~a(II)R3(ID) R5R2 R6_ N-Qi
RY-( (CH2)_In(_ N (CH2) m £~ » Hx$ N-(CH2)t Z
i 5) =3 he conpounds of for mJI a (1) and sone
of th i nternedi ates may have at | east ,one
st er eogeni c pent rte n their structyr eR'Such R?
st ereogeni c cgnNre Wy be,present in an R or 3 S
confi gurati on. Yorfﬁgﬁnﬁé CHpn or e ((CHohs - NI,
prepared in t ei nabove descri bed processes e
7
\/\/,\ . (II-b)
R’ R .

The intermediates of formula (IV) can be prepared by reacting intermediates of formula

(XI) with lithium aluminium hydride in a suitable solvent such as tetrahydrofuran.

RS~ ~Q 0 CH3 6

NTR o R~N—Q i
_ (CHR )5 (CHp)— N O N A *Y—(CHR"); (CH,);—CH
\
Vo
/X (XD \/ \/ av)
RS RS )

The intermediates of formula (VII) can be prepared by reacting an intermediate of
formula (XIT) with an intermediate of formula (XIII) in the presence of 2-Chloro-1-
methylpyridinium iodide and triethylamine in a suitable solvent such as acetonitrile.



generally racem c m xtures of enantioners, which can
be separated from one another follow ng art-known

w0 e®olsaeBon procedures. The racem ¢ conpounds BET/EP2005/054604
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formula (1) may 10 be converted into the correspondi ng
di astereoneric salt forns by reaction with a suitable
chiral acid. Said diastereompric salt forns are
subsequently separated, for exanple, by selective or

frRactj opal crystallizatiof and tﬁgngh%néioners are
An/al t
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2006/ 032631 PCT/ EP2005/ 054604 -27 phosphoryl at ed
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i nvolved in ubiquitination or SUMO nodification, -
sequestering or transportation of MDM2 and p53 into
waledobesmwat cel | ul ar conpartnents, 20 - nodul aPCDRPD5/054604
proteins associating with MODM2, for exanple (but not
limted to), p73, E2F-1, Rb, p2lwafl or cipl, -
downregul ating or interferengg wWth MDM2 expression
and/or MDM2 activity, for exanple by (but not limted
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Hence, the i nvention discloses the conpounds

of formula (\\) use as a nedicine. 35 Furthernore,
concer nsXdhe use of a conpound for

t he inventi onv/af
t he manuf act @fe a nedi canent for the treatnment of
a disorder nediated through a p53-MDM2 interaction,
wherei n said conpound is a conpound of forrmula (1) WO
20bsmirspedatert frrmin5/1p sude preparsd by Fractingamimtermediaie g
O fortnu a6 XMIE)) Wherah AlBas dEfdied above OVigl & iarymddidasitemiulof
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for treatin sorder nmedi ated through a 1 3- NDNE
i nteraction adym ni stering an effective anmount of a
conpound of eX'present in@aMyion, to a subject, e.g.
a manmal (angsnore particularly a human) in need of
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have antiproliferative effects in tunmour cells, even
20 if such cells are devoid of functional p53. Mre in
particul ar, the conpounds of the invention can have
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p53 and/or in




tunours overexpressing MDM2. Thus, this invention al so
provides a nmethod for inhibiting tunmour growth by 25
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present invention, to a subject, e.g. a mammal (and
nore particularly a human) in need of such treatnent.
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for the treatnment of autoi mmune 30 di seases and
conditions and the treatnent of di seases associ ated
with confornmational unstabl g or msfolded proteins by
adm ni stering an effective amount of a conpound of

t IpBogpha@sleiet] prateiesthérent, Addtienalylas esd heringthe germevipM2”

( %&%d@?ﬂ@MPﬁ{aIdﬁﬁéU &5 INMDAnk ldl!@ ﬂﬂo»brﬂas'?@@ﬂﬂ%nd%ﬂfu
treat ounds of Fr esent | nvgﬂg i on

cAAMEIO8Ys BR ﬂ@&ga?s o P g FPEH Mgt hofRQesg M2 or the
assmen atabgus\HDMX onf or mat i onal unstabl e or m sf ol ded
proteins. Exanples of diseases associated with
conformational unstable or m sfol ded proteins include
bdte 58 AHDIREGINE BYEracHion c§Fs inhebitor pfytBginieracipnrRy useiFei o
s yiedi prevériting bt detiucing, thd/Mire2 Oefonid2G8dociRGd &R0 0604604
%l&ﬂ%?&)@ﬁ%é ‘f)r(lté}ﬁse E:r‘?%y %gl)rer&%fﬁ&s Flsf)‘fg\?e%ﬂﬁ% S{%educmg the

mut as ﬂ]gﬁﬁ syru
dingenpd éCU(VﬁV ah%flep@ém&’dwe yREPHdsS n%rgtémé &ﬁﬂr%?)‘é) or receptors.
ost eogenesi s inperfecta (typel procollagen pro-

a0tk &%&M%ﬁ'hg mel%&%? Pf’%s%%ﬁ%&&% Wps3ANBRED b

di sease et a-

( ispseS heiein to %ea%r&eae pgent Whigh fngrepses éf)e exr’rsfﬁlqni %ﬂpS%m the assay
hyip@ﬁbémh €stt. #hiliefdase hhPhe daeee Pl L) is ndt limitednf dnk oy pdterof
d‘ﬁfe'ﬁfl&ﬂﬁé’mé‘fﬁ){lsxﬁ%&%{l%sease (bet a- hexosam ni dase),

retinit nent osa odopsi n and | eprechauni sm
(i Hbihiting th‘l"]é‘ fiit hetweenpd3 aedMBMAhvent i on al so
p F ditécd eso@attvRtviticitha@tthd M®MY (&&lﬁd’@ﬂ?ﬂpr(ﬂém di s eases

é‘?&' Cgltbgéjwﬂl‘?'l? SH%M%F&W Q&JEH»F gé’“ﬂ&ta& Jre ?{ymee activities

BI'RS m ni s an effec
anﬁlﬂj‘ﬁ’!veéﬁn lﬁ)l%tﬂﬂ?@@h@ WPH@)dEfFCég@ht i nvention, to a
S ubjq@éstering oftrarBpd TR NIBMD andb B indditfeen oanhlyr @mpartments,

hug}%u%latl Q%Qeul% asg’o%ﬁipn »{VE%W orI r)](ﬁll\llllpg\'ﬁ%lg notthrgllted to), p73,
coﬁégt}nE@ H%Vafﬂé’fml?% formul ated into various

phads\mﬁs@ﬂming at infefeffBod With mmm@tdsabm ﬁxm/dmmpm%uv@pfor
pr eQ ar e Ey ﬁ)up noﬂlfne C‘? %&/ 1mgactm% f) R? cetllul%r Isoc{ﬂlsatl(in Post-

i nven
coﬁ@@ﬂﬁwnalumdﬁa@@or@nu@w axmamrvblgwtlshgftseﬁ@rvw as the

ac Hirdt€ of 1ﬂ§il‘d€détﬂﬂﬂizat1§n ofqmmﬁ&emrb &. b kBl i8EMisflindfienal

sguc%urgﬂarm or u%)rle%g'ltl émls%&gpt abl e carrier, V\hl Ch 20
carrier & de™Varre of forns dependlng on

t henlfamlng %p@ﬁﬁmnatruebme&s@@mf famyly meenbetii &g Pa? pesip73.

ThegRaphep IR, ﬁﬁbx@w@ﬁthmgflé?g ?’;?ﬁ*““?‘%'ﬁ“ in

unitary dos orm suitab

adrtﬁaﬂﬁc}é{’tﬂoé’?ﬁ%ﬁw&yr y rectally, percutaneously, or by
paimereeERRExprasfierceli gsnes apd protouemp the P5Bigpplipapatingayt foe
CORRASHIE (HRANSot 1ihited &) pﬂmg%lp‘lomm 1 (BD¥-BH, HIOS 4haualF-3.
pharmaceutical media may be enpl oyed, such as, for
exanpl e, water, 25 glycols, oils, alcohols and t he

| Heecei the present aentioh dtsplabesltlileqmmomde phfoanile (I3 fa wedasas
susBemsi ons, syrups, elixirs and solutions; or solid
carriers such as starches, sugars, kaolin,

| ubricants, binders, disintegrating agents and the

| Fihermortithe Dasrgionhlspowdems the upd ¢flagsompapsifbese aadufacture of

t able8icfmer? Q)r%?ect?eldﬁﬁenpf)f 4 (& der %&ﬁteﬂ 'fhr@lggi‘f' dPsstvBiizon,

tabl ets and ca resent t
%teractlon w erem Ealc}J compo 1S a compoun of P?mula O



advant ageous oral dosage unit form in which case
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conprise sterile water, at least in large part,

t hough other ingredients, to aid solubility for
exanpl e, may be included. Inpgctable solutions, for
exanpl e, may be prepared in which 35 the carrier
conprises saline solution, glucose solution or a
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factor. Thus, the conpound of the invention is
adm ni stered in an anount sufficient to 35 nodul ate
the interaction between MDM)h@nd the E2F transcription
factors. Those skilled in the art could easily
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The compounds of the present invention can also be useful for the treatment of diseases
associated with conformational unstable or misfolded proteins.

Examples of diseases associated with conformational unstable or misfolded proteins
include but are not limited to: cystic fibrosis (CFTR), Marfan syndrom (fibrillin),
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modulate the interaction between MDM?2 and the E2F transcription factors.

Those skilled in the art could easily determine the effective amount from the test results
presented hereinafter. In general it is contemplated that a therapeutically effective
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i ncrease the levels of endogenous retinoic acids by
inhibiting the cytochronme P450- nedi ated cat abol i sm of

the nost common abnormalities in human neopl asi a.
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- kinase inhibitors for example flavoperidol, imatinib mesylate or gefitinib;
- farnesyltransferase inhibitors;
- HDAC inhibitors;

5 DNA net hyl ati on changes ar ePEIYBPIP05/054604
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conpounds, and benzotri azi ne di oxi de conpounds)

m m cki ng oxygen or alternatively behave |ike

non- hy poxi BCEP1005/054604

radi osensitizers (e.g., halogenated pyrimdines) can
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The present invention therefore also relates to a
phar maceuti cal conposition conprising the other

with one or 15 nore pharmaceutical carriers. The
present invention further relates to the use of a
conbi nation according to they.invention in the

manuf acture of a pharmaceutical conposition for

i nérbftwingh 4rhenzymett. fihe wbsttimpertant palthasologalEeaorsoé ent
' a}kﬁﬁhhg){geﬁﬂéﬁiehﬁ‘dse il @ied tﬁ@fuﬁdé?ﬁe‘ﬂgiy&Eclﬁﬁl@ﬁl@b@ﬂc%e@&lth

G P iP5 R BN SR ERR i eLaRbY - Bt fepsity o
i _yRdngagenta o ingritiecathdeN A dgetion angisntagritp irbiapi@ly proliferating

Phi&dEL Iﬁftﬂ/lg& thBas fsPihdiAR Rtic %ﬁﬂ@iﬂ%ﬁ@ arfell foSR ST ket toxic
use in the treatnent of patients suffering from
CQFP(E’%‘F“CS 25 The ot her nedicinal agent and p53- NDVR

| nhi bitor nmay be adm nistered sinultaneously (e.g. in

e| i ﬁ{e% Sarfii- tuHBhIt afi\mfa 291%‘21%%%9&5%019{)115%%9%5‘&& %Habﬁedi f}om

er order. [atter case ompounds
witherfupgys e ﬁf@%%ve& GRpYHT Hddheiederigarivangharacierived Bypaying
amdracgtinering duattuieswigidnfuncdvehtugirodansdamenet ftasthedrby a glycosidic
ag}ﬂ@a% ageous or synergistic 30 effect is achieved. It
w I'l “be appreciated that the preferred nethod and
order of adm nistration and the respective dosage
amppiifisatdn df the Yinnesefidermal gedwtt daepo neaptoo? proteie(HER 2) in

ﬁggﬁhnn A aQtrEanrlolmag gﬁ%ggn mtﬂ@co@%[ 'ié \Qlltﬂ 9%009%?@5&11 prognosis

C|na agen
atRCAtaR RAtSRLs- Tirh%wn\ae Stadighy pyificA |r‘*§PF1§’t“P‘8rP A{dgrived
p athardield atonbel ol [ghdeiappp antibedttra bindd with @ighaffiniicydnar

ggqcﬁciﬁkaﬁ{/ R9nd LGALA1ar E&ﬁ%%fﬁh%ﬁ?&%ﬁ and order of 35

nistration an osage anounts and regi me can
be readily determ ned by those skilled in the art
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The term “antiestrogen agent” is used herein to include not only estrogen receptor

antagonists and selective estrogen receptor modulators but also aromatase inhibitors as

discussed above.

The term “differentiating agents” encompass compounds that can, in various ways,
inhibit cell proliferation and induce differentiation. Vitamin D and retinoids are known
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about 1 to 2 ng/n2 per course of treatnent. 15 The
anti -tunour podophyl |l otoxin derivative is

ng per square neter (ng/nR2) of body surface area, for
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Anastrozol e is advantageously adm nistered orally in a

The term "radiosensitizer”, as used herein, is defined as a molecule, preferably a low

molecular weight molecule, administered to animals in therapeutically effective

of 3PCT/BPRND054604
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advant ageously administered orally in a dosage of
about 60ng once a day. Exenestane is advantageously 20
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which promote the incorporation of radiosensitizers to the target cells; compounds
which control the flow of therapeutics, nutrients, and/or oxygen to the target cells;
chemotherapeutic agents which act on the tumour with or without additional radiation;

or other therapeutically effective compounds for treating cancer or other disease.

Chemosensitizers may be administered in conjunction with a therapeutically effective
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was stirred at 210C 20 for 18 hours, then brought to
roomtenperature, and decanted. The residue was taken
up in acetonitrile/water. The, precipitate was
filtered, washed with diethyl ether and dried,
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use in the treatment of patients suffering from cancer.

The other medicinal agent and p53-MDM?2 inhibitor may be administered
simultaneously (e.g. in separate or unitary compositions) or sequentially in either order.
In the latter case, the two compounds will be administered within a period and in an
amount and manner that is sufficient to ensure that an advantageous or synergistic
effect is achieved. It will be appreciated that the preferred method and order of
administration and the respective dosage amounts and regimes for each component of
the combination will depend on the particular other medicinal agent and p53-MDM?2
inhibitor being administered, their route of administration, the particular tumour being
treated and the particular host being treated. The optimum method and order of
administration and the dosage amounts and regime can be readily determined by those
skilled in the art using conventional methods and in view of the information set out

herein.
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copper(1)chloride (0.0038 nol) and potassium

carbonate (0.076 nol) in xylene (60nl) was stirred

and refluxed for 18 hours, Lg n brought to room
tenperature. Water was adde The m xture was
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Example A4 H Preparation of _internediate_.8 NH,0 H
1 A pefofumagr pinespalikedoid iscadl ahtqgeoDeiminstyred neadosage of 210 30

1ohpysbi QRen@er (gAg9 bebddy G844 afB) particularly for vinblastine in a

dosage of about 3 to 12 mg/m2 , for vincristine in a dosage of about 1 to 2 mg/m” , and
for vinorelbine in dosage of about 10 to 30 mg/m? per course of treatment.

The anti-tumour nucleoside derivative is advantageously administered in a dosage of

. 200 to 2500 mg per square meter (mg/m?) of body surface area, for example 700
t01500 mg/m?, particularly for 5-FU in a dosage of 200 to 500mg/m?, for gemcitabine
in a dosage of about 800 to 1200 mg/m” and for capecitabine in about 1000 to 2500
mg/m> per course of treatment.

The alkylating agents such as nitrogen mustard or nitrosourea is advantageously
administered in a dosage of 100 to 500 mg per square meter (mg/mz) of body surface
area, for example 120 to 200 mg/mz, particularly for cyclophosphamide in a dosage of
about 100 to 500 mg/m? , for chlorambucil in a dosage of about 0.1 to 0.2 mg/kg, for
carmustine in a dosage of about 150 to 200 mg/m? , and for lomustine in a dosage of

about 100 to 150 mg/m” per course of treatment.
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to a mxture of 1,4-benzenediamne (0.137 nmol) in THE
(200nt) and DCM (200nml) under N2 flow. The m xture was
stirred at room 15 tenperatuge for 24 hours, poured

out into water and extracted with DCM The organic
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The compounds of formula (I), the pharmaceutically acceptable acid addition salts and

stereoisomeric forms thereof can have valuable diagnostic properties in that they can be
used for detecting or identifying an p53-MDM2 interaction in a biological sample
comprising detecting or measuring the formation of a complex between a labelled
compound and/or p53 and/or MDM2 and or other molecules, peptides, proteins,

enzymes or receptors.

- The detecting or identifying methods can use compounds that are labelled with
labelling agents such as radioisotopes, enzymes, fluorescent substances, luminous
substances, etc. Examples of the radioisotopes include 1251 1311 3H and C. Enzymes
are usually made detectable by conjugation of an appropriate substrate which, in turn
catalyses a detectable reaction. Examples thereof include, for example, beta-
galactosidase, beta-glucosidase, alkaline phosphatase, peroxidase and malate
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The organic |ayer was washed with HCO 3N, dried
(MSAM), filtered and the sol vent was evaporated. The
resi due was taken up in diethyl ether/acetonitrile.

The precipitate was filtered off and dried, yielding
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evaporated till dryness. The residue was purified by
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c Ko HRAgH 191 3¢ ¥ (35-70m) (el uent:
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dried, yielding 2.3g (64%) of intermediate 1.

b) Preparation of intermediate 2 & ,
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A mixture of intermediate 1 (0.0078 mol) and Raney Nickel (2.2g) in EtOH (50ml) was
hydrogenated at room temperature for 3 hours under a 3 bar pressure, then filtered over
celite. Celite was washed with DCM/MeQOH. The filtrate was evaporated. The residue
was taken up in DCM, dried (MgSO,), filtered, and the solvent was evaporated,
yielding 1.88g (95%) of intermediate 2.
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with addition of triethylamne (0.22 ml). After
wor kup, the residue was purified by colum
chromat ography over silica gel (40-63 m (eluent:

Et OAc). The pure fractions were collected and the
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A mixture of ¥-3-pyridinyl- acetamlde (0 038 mol), 1-fluoro-4-nitro- benzene (0.05

mol), copper(I)chloride (0.0038 mol) and potassium carbonate (0.076 mol) in xylene
(60ml) was stirred and refluxed for 18 hours, then brought to room temperature. Water
was added. The mixture was filtered over celite. Celite was washed with DCM. The
filtrate was evaporated. The residue was purified by column chromatography over
silica gel (35-70pm) (eluent: DCM/MeOH/NH,OH 97/3/0.1). The pure fractions were
collected and the solvent was evaporated, y1eldmg 6.4g (65%) of intermediate 5.

b) Preparation of intermediate 6 (\/r \@
N/ 1\({;—,0

Sodium hydroxide (concentrated) (10ml) was added to a mixture of intermediate 5
(0.025 mol) in EtOH (80ml). The mixture was stirred and refluxed for 2 hours, then
brought to room temperature. Water was added. The mixture was stirred for 15 minutes
then filtered. The residue was purified by column chromatography over silica gel (70-
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procedure as nethod 5 (see Exanple A22/34) was
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AcCEt / cycl ohexane 60/40). The pure fractions were

coll ected and the solvent was evaporated, yielding 170

38%, , of internediate 19 as a yellow oil. WO
%é%)l@%%ésl PCT/ EP2005/ 054604 - 46- Exanpl e A 13
PRegpameten efintemfediaigt®er medi ate_20 ol H N OH
Met hod 6 4- Ani no- | -butanol (0O, wi/,\p%4 nol ) was
added at roomtenperature tQ X§ure
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DCM/MeOH/NH4OH 97/3/0.5). The pure fractions were collected and the solvent was
evaporated, yielding 1.75g (24%) of intermediate 8.

Example AS
H

a) Preparation of intermediate 9 ON\/\EO
O
N* N

£

& |
A mixture of 1-fluoro-4-nitro- benzene (0.0025 mol), 1-methyl-1H-indole-3-
ethanamine (0.0023 mol) and N-ethyl-N-(1-methylethyl)- 2-propanamine (0.0057 mol)
was stirred at 200°C for 2 hours, then brought to room temperature. Water and DCM
were added. The organic layer was separated, dried (MgSQOy), filtered, and the solvent
was evaporated. The residue (0.8g) was purified by column chromatography over silica
gel (35-70um) (eluent: DCM 100). The pure fractions were collected and the solvent
was evaporated. The residue (0.45g) was taken up in DIPE. The precipitate was filtered
off and dried, yielding 0.33g (66%) of intermediate 9.



10 sol ution of sodi um hydrogen carbonate, and
extracted 3 tines wwth DCM The organic |ayer was

waeepansdeed, washed with brine, dried (MgSO4), PCT/ERI00E054604
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and the solvent was evaporated. The residue was
purified by colum chromatography over silica gel
(40-63 m (eluent: DCM Me _395/5). The pure fractions
were collected and the sol verit was evapor at ed,

yibePebaaricatd imemedidal0of i nt epree s a yellow
oil. 15 Exanple A 14 Preparat of ||n| di ate_21 |

N.Y NH A nixture of a-(phen¥i methyl)-l
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YT DI P 60 NP 2o PLL 9 SRy,
mﬁlrltered tod th;c; saltverrtovﬁﬁﬂaen@@dam}ﬁleg 03824 @d % efunterraedie; 10.
then poured out into water. pH was adjusted to 10

with a 4N sol ution of sodi um hydroxi de, and aqueous
| Exenplpd® extracted with Et OAc. The organic | ayer was

SePRLRS gmo\f\@]%;;ﬁgdl%tlm a 3N sol ution hydrochl oric
acid, drired (MgsH), T|Itered and t hg / vent was
Ve

evapor at ed. The resi due 25 r| y col um
chr omat ogr aphy over silica gel A0: 63 m) (el uent:

EtaQAGhLsY 6 @h@f&r&néﬂﬁtﬁfé)(o IL meﬁslacztétm%w@g 2071 mol)
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0 Pfdp iR oh-of HAEmEkXEYse was stirrediat room

terrper ature for 5 hours. The react |\o s 5 guenched

by addition of water and éx\&} e wth DCM The

organi c |l ayer was washed#® dsi veI y wth a
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¢) Preparation of intermediate 13 ;\ NC/
Q
PH}\@‘E
Oy
=N

A mixture of intermediate 12 (0.0037 mol), 4-pyridinamine (0.0037 mol), 2-chloro-1-
methyl- pyridinium, iodide (0.0113 mol) and triethylamine (0.015 mol) in acetonitrile
(100ml) was stirred and refluxed for 90 minutes, then brought to room temperature.
The solvent was evaporated. The residue was taken up in DCM/MeOH. The organic
layer was washed with potassium carbonate 10%, dried (MgSOy), filtered and the
solvent was evaporated till dryness. The residue was purified by flash column



b) Preparation_of internediate 23 oyo HZNN O OA
Raney nickel (3 g) was added to a sol ution of

WO pdoensassli at e 22 (4.7 g, 0.0097 nol) in et hanedT/EREH05/054604
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m) and THE (15 n]). The reaction mxture was stirred
under 1 atnosphere of hydrogen for 16 hours. To
conpl ete the reaction, raneygfpickel (1 g) was added

and the mxture was stirred under 1 atnosphere of
hytioogtgraply ovr pibgaegeh Garumy frduent: AGM/MeOBT/NEsOH9p 456X B d
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mityrmtetier 18, selting pont 200°Godi um nitrite (0.0362 nmol) in

water (3ml) were added drop wse at -10C to a m xture

of 6, 7-di hydro-5H 1-pyridin-4-amne (0.0112 nol) in

a@ gﬂ s Atydr ogen brom de (48% (5ml). The m xture was

0 I ce added. The mi xture was
bé’gﬁ%wg 1(3“%6} %H%eghgeeﬁt rat ed i um WO 2006/ 032631

PCT/ EP2005/ 054604 -48 hydr ang extracted with

Et OAc. The organic | ayer was @/a{a,ﬂ\e dried (MgSOH4) ,
filtered, and the sol vent was evaporate yi el di ng: 2g

(909 of intermediate 24. b) ftp ration_of
i ﬁt@mmmcqit@e anegirodnd (s¢e Examplopt IB) s followed: bieriingifiomak{4d

( QhIBh22- yhASthasme @Izztmnga or@m(it MBB aIQf with AR IR @F @{eﬁly%nme

oot P@ﬁ%ﬁ%%ﬂ%f@@ wanpainee 85 it b B i

amlilcmaetl ¢40-Gderre) @hidetdEtOPwe. The ptugfraciens weret qod etteshnd hree e

t isdBsnt wak §Ap&Xvh, a&ngamg @52%36%@9@&11%351% WIS $ellow oil.
wat er, drled (I\/gg filtered, and the solvent was

evaporat ed, yieldi ng 1. 85¢g (86% of internediate 25.
C,E_Ellﬂpm&atl on of internediate.26 Br N O A m xture of

[ Ip}e%ﬁﬁﬁg“ HiferdRda 4086 mol )f'in ace/F?:Oc anhydri de
(18nl) was stirred at 100 t hen

cool ed to roomtenperature vajporat . The residue

| r
jrffeat Fo%&f?;?et %an\%lgbdw \;&MBQ G w0 ibbd, Skl A
enzyl I-piperazinecarboxylate (1.3 ml, 0.0069 mol) and 4-chloro- 2-pyridinemethanol

(500 mg, 0.0034 mol). After workup, the residue was purified by column
chromatography over silica gel (40-63 um) (eluent: DCM/MeOH 95/5). The pure
fractions were collected and the solvent was evaporated, yielding 840 mg (70%) of

intermediate 15 as an orange oil.

Example A9

1
Preparation of intermediate 16 (%V
| H
N/ N\/\/\OH

Similar procedure as method 4 (see Example A22/22) was followed, starting from 4-
amino-butan-1-ol (310 mg, 0.0021 mol) and 4-chloro- 2-pyridinemethanol (300 mg,

0.0021 mol). After workup, the residue was purified by column chromatography over
silica gel (40-63 pm) (eluent: DCM/MeOH 85/15). The pﬁre fractions were collected



Et OAc. The organic | ayer was separated, dried (MJSH),
filtered, and the solvent was evaporated, yielding

wa2@803%638% of internmediate 26. Br di PreparBtT/BP2005/054604
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intermediate 27 N OH A mi xture of internediate 26
(0.0074 nol) in McOH (10m ) and sodi um hydroxi de 3N
(80nl) was stirred at room tgfiperature for 30 m nutes,
then stirred at 80C for 10 15 mi nutes then brought

b aok thegolvers ivas evaperat uiddingy/BDMeWbEL ef aporgtie. [0 Bhe yellow
mogt ure was extracted twice with DCM t hen washed with
saturated NaCl. The organic | ayer was separ at ed,
dried (MgS™4), filtered, and the sol vent was

e t yielding 1.02g (64% of internmedi ate 27.
\@( 191 e qg Al7 a Preparat| on pf internmediate_28. Br N
BrPé‘?ﬂafﬁéOQ of igemyediaol a sol uthon of sodiumnitrite
(3.39) in water (4nl) were edi_dr wise at -10C to
a solution of 5,6,7,8-tetrahydro-4- uilpol i nam ne
(0.0135 nol) in aqueous hydrogen broniye 48%

(6. 7ml). The mi xture was brought back t9 pour ed
o imiar presedurp assinéthedsdS (ape lﬁxa@mlﬁ:/ém/}%w@@l f@ow% iarting from 4-(2-

h)ﬁ@lﬁ@%tﬁiﬁ) @B&gﬁﬁ%[@%&@/h&\ﬂa&ﬁ t @?l@ﬁ@r (sﬂ;l?ecmme infol) and 4-
o Gt B BT ranah 35 rla B

IEO]E é\fﬁerfy% ’u&?ﬁe remgue
| ntae priiciddtysogn NON2O@67PDB 263 SiliRCH E0XFOBN0BUWeD4 - 49
B'DCM)M&I@ Dy @t TR frhdﬁtoﬁsr wad b@lfe@te@ Snd¥he sdlvent was evaporated,

AR S OF Cor B R aEeS 35O ol ) "1 m DOM

(20rrfl). The m xture was stlrred at room tenperature

for 12 hours. Sodi um hydroxi de 3N and i ce were added.
TH2RPRA e was extract ed twice with DCM The organic
| @ygparavisofdniembd(dF04) , filfered, and the solvent was

evaporated, 5 yielding 3g (1D0 of Oi nt er medi at e 29.
c) Preparation of internedi ae>30-Br >(,~-? Ol'r OA
m xture of internediate 29 (0.0086 Aol) in acetic
adigidaripdee 22 asipetivaisS Gtd Exasghlead22/3400@s foblowad) sritimgties) 3-

t Qﬁﬁhoc&%l@ﬂc hQd [RAH LRIBAIALHRe @sd @@@@%@ﬁ andT A Th€hioro-

T%epy SFF‘E?F'@XWEQ%YQ? 3@8 éﬁ%%@%&g%\{'\@kad ition og tnethylamme
(0.35 ml, 0.0025 mol). After workup, the residue was purified by column
chromatography over silica gel (40-63 pm) (eluent: DCM/MeOH 95/5). The pure
fractions were collected and the solvent was evaporated, yielding 160 mg (30%) of

intermediate 18 as a yellow oil.

Example A12

1
Preparation of intermediate 19 o
| N D\/ﬁ\o/

Similar procedure as method 3 (see Example A22/ 20) was followed, starting from
bromo-acetic acid methyl ester (0.26 ml, 0.0021 mol) and 4-chloro-2-pyridinemethanol
(300 mg, 0.0021 mol). After workup, the residue was purified by column
chromatography over silica gel (40-63 um) (eluent: AcOEt/cyclohexane 60/40). The
pure fractions were collected and the solvent was evaporated, yielding 170 mg (38%)

of intermediate 19 as a yellow oil.



The organic | ayer was separated, dried (MS04),
filtered, and the solvent was 10 evaporated, vyielding

W@200g/062600%9 of internmediate 30. Br d) PTeparetT/BP2005/054604
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intermediate 31 OH A mixture of internediate 30
(0.0104 nol) in MeOH (18m) and sodi um hydroxi de 3N
(150mM ) was stirred at roomgﬁrrperature for 30

m nutes, then stirred at 80C 10 mnutes. MeCH was
eapopktAHd. The m xture was extracted twice with DCM
TheepaRiOR D iftehRY B YRS Washed with saturated Nad,
dri'ed (MgS04), "filtered andi'the ,sol vent 15 was

evapor at ed, yielding 1.84g NoafSAirdzer medi ate 31.
Exanpl e A18 a) Preparation of i'nternediate_ 32 H.O N
OMethdid 6 O A m xture of 2-ethoxy-4-nitroanisole (0.0107

t
G AP ORI 0885 4 AWk e o g
f of 154 1%'9?05 pm;hn gihaigpne EH0 R, 08913 @@l),amaa Bhiepapdfepic acid
WI(UB @g}Mootﬂblfmen,g@ﬂBA rh@ly@rar masesslepaoalt(e dnl) ahé pekture was

'!E cf% h(alrs At room ?en’ilperfaﬁlre c%o%dS chwn%Q b d1 m f)g hl)]e/y%nde 98

S ung Qé)oéfemol() 35 dw@y adady Ehﬁ mlxwam%ed amﬁ@nm@rature for 18
f magGids] MBEcule%fe@esC\OérJ: Atéredofdned tHaenis@leneRtpoW@8 out into water

CuBALaEG, Wb £l 0rBSH L2 Lo ALRIITR AL S 52
i ryplHerRefi sadismAydigegn @ybopptpNIK AxtrAcied Qrﬂéneéfwmh @Y i cagagic
33a}(59w95053 rifed, wagied viRanede Nire i @Mgi(@a) &ﬁ@}edl ﬁhdMi‘levent was

é)%aéﬁdﬁ ?lge rfes1§uezwzhs cPu%:fl\e%iW eruné\no ?(grr?z}tggr Ny O over srﬂca tgﬁl é40 -63
f mm)élee@lt VeV NePH P&/5). The pire fragtipne wargso agl@rléﬁ@dolvent was

Y ie@bpdididl, GielGf@ 269294 (9 0%) of iRtk @R AR a3BHowoiExanpl e A
19 a) Preparation of intermediate 34. N / ¢c1 NH
Oxal yl chloride (0.012 nol) was added drop wi se at 0C
t dixamplelAitti on of 5-cyanoi ndole (0.007 nol) in diethyl

etrh@araligd ol ihtermdagad R Xt ur e stirred at OC for 5

hours, then

A mixture of a-(phenylmethyl)- 1 H-indole-3-acetic acid (94 mg, 0.00035 mol) and 1,1
carbonyldiimidazole (59 mg, 0.00036 mol, added portionwise) in DCM (1 ml) was
stirred 3 hours at room temperature under argon. N,O-dimethylhydroxylamine
hydrochloride (36 mg, 0.00037 mol) was added, and the mixture was stirred 3 more
hours at room temperature, cooled down to 0°C, then poured out into water. pH was
adjusted to 10 with a 4N solution of sodium hydroxide, and aqueous layer was
extracted with EtOAc. The organic layer was separated, washed with a 3N solution of
hydrochloric acid, dried (MgSO,), filtered, and the solvent was evaporated. The residue
was purified by column chromatography over silica gel (40-63 pm) (eluent:
EtOAc/cyclohexane 50/50). The pure fractions were collected and the solvent was

evaporated, yielding 52 mg (47%) of intermediate 21.



stirred at roomtenperature overnight. The precipitate
was filtered, washed with diethyl 10 ether and dri ed,

w@e@baszegl 1. 454g of (73% of internedi ate 34. BJT/EP2005/054604
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Preparation of internediate 35 N11 | Ol I HNH NA
solution of internediate 34 (0.0027 nol) in DCM 12m)
was added drop wise at 5C tg; a solution of

N- Pyridi n-4-yl - benzene-1, 4-di am ne (0.022 nol) and
NEXampleiAd6pr opyl et hyl ani ne (0. 0034 nol) in DCM (4nl).
Thepbathtth®f WaGmedihk hed and  refl d for a weekend,

then cool'ed to roomtenperature, The precipitate was
filtered 15 off and dried. The rdsidue S
crystallized fromiPrOH The cipitjabe’ was filtered
off and dried, yielding 0.0 of croge product. This
fraction was purified by columm chromgat ogr aphy over
kromasi| (5m (eluent: DCM MeOH NH40—I/§?-7/3/0. 3to
87/13/1.3). The pure fractions were col'lected and the
sdbwenlutigas! istvaprdragt e@.0 TRO11 modiid DEMEISO pul), was adiled}-

c glrhmylaﬁﬁh%%mg rRAhYe 0881 fﬁbi/) lafPdideh-bld RiiA@Bhate (14.0 g,
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im%JtaEe}ieG gucfé@dsﬂ%lggvith%@ﬁl\l | Qrat@%?mﬁihﬁ lofﬁs%%lulﬁ)) b1gef&&91§f)%(:?lhdri glmc]) Bfine,
) ALl Sudee. P beriahiep cyapopies. Tt i was Guttied by
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dird S080) Ol Rk Ydcadserd D134d Sl the WRARnShAseh SbrAld, ?i%f?iﬁg
fg)‘r6 30 %006/ 0326‘%% PCT/]E‘(%%%E/ 054604 -51 m nutes.
D03 &P OB M AR iAIeA e fer ARAS© ated. The precipitate
wakPepsaen\of thtarmediDERBMEOH. The organi ¢ | ayer was
washed with potassi um carbonat eod0 dried (MSOH),
filtered and the sol vent was eyaporat =@ The resi due
(3.29) was purified by colunh ghronut agraphy over
silica gel (15-40m (el uent®™ DCM MeOH OH 5 :
98/2/0.5). The pure fractions were colg ected and the
sol vent was evaporated. The residue ()Zflg, 779 was

crystallized fromacetonjtrile. The precjpitat S.. .

f RPN fRi) Yar e oroluibh phipisgmetidic, 74 g, DgPo oD in

i atheralreldi ral) endSBIF (i) hl) ridhe pevicinon ik @: wabstiried epder & eingnpiere

| gt %rd@dh 8Jr g6 Adurkiziy asnﬁle@' ¢ KL&ioAf rahd W BEREAI BWas #Rled and

(Q. 006 nol% andd Bglnﬁ/ i ckel (fﬁgf] in MeOH ﬁml)ﬂyvas.

hy§rdgeitat 4" 4ee ¥56 ?‘Eﬁﬁz‘?f&t"u TRRRAPT B prs- 1 he mixture

pmes Elered thtdugina £4lit¢ padedd theesplverdwas evaporated. The residue was
purified by column chromatography over silica gel (40-63 um) (eluent:

EtOAc/cyclohexane 10/90 to 20/80). The pure fractions were collected and the solvent

was evaporated, yielding 4.0 g (92%) of intermediate 23 as a yellow foam.

Example Al6

Bromine (0.0104 mol) then a solution of sodium nitrite (0.0362 mol) in water (3ml)
were added drop wise at -10°C to a mixture of 6,7-dihydro-5H-1-pyridin-4-amine
(0.0112 mol) in aqueous hydrogen bromide (48%) (Sml). The mixture was brought
back to 20°C. Ice was added. The mixture was basified with concentrated sodium



waEx@apsw3A21 a) Preparation of
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10 Celite was washed with DCM MeOH. The filtrate was
evaporated, yielding 1.7g (100% of internediate 37.
i nt er medi at e_3$PCT/EPI003/054604
O i NH O A mxture of DL-Tryptophan, nethyl ester
(0.0078 nol ), 1-fluoro-4-nitrobenzene 15 (0.0078 nol)

and diisopropyl ethylam ne (04353 nol) was stirred at
210C for 4 hours, and then taken up in DCM MeCH. HC
3Nydmsida dutbakradbewith ktQrke Thasergerti¢ kyegdvas oepatded, driadMgS§0.),

Thﬁte%%aluce sloﬁvlél@crwa‘é@'?*a ‘ﬁ@a?éaleﬁel\ﬁintgh2gsﬁ@b%5 8t Bl rNRiHE0S

dri filtered andethé sol vent was
e\PégE?Pél‘Ng ------ T’H‘ém}eg’é'}f dde was ified by colum

chr omat ogr aphy over silica Qe 35-70m (eluent: DCM
100%then DCM MeOH 20 99/1).)The pure fractions were

| t d t

et SR LS 0L ek 55, YRR ALt oL e o
[ r(t) et mebiimPeMA SMDHEN meixfurerivag Uinred @froomttmmmraﬁe 138ours.
( %o@ﬁ%yﬁ@gﬁdg ?gigangﬁﬁrﬁg (\;v@mfe:hlggéd ﬂ"gei %?%)r? was MeHed &;&Q@ﬂe}s
PO PR Bior S Vel B e DyEs @ Fietrd e
f isbltveramels weporicdpoceldingd, 35y (&diohgtdmedigie 2969 of

p{egﬁ-%(ﬁt&mtgﬁleégte %) Prepgration of internmediate /
""""""""""""""" H'A"m xture of’l rmedi ate 39 (0.139

m)l) and4brom)pyr|d|ne hydsoehl gri de (0.139 nol) in
acetic acid (450nl) was sti rred"%t 120C for 3 hours,
poured out on ice, baS| fied WO 2006/ 032631
PATMERZeobintImGtae 22 §0076 mel)do Aen eudade @8l i stined at
hyldO"GZXﬂoﬂBD Al ee Xhérwbrd wWobh EXPdriveietand Epdrated e residue

or“gg ?ar%(gn g@%ﬂ%al—%@ iﬁg g\%ﬁé z?n% fi] %red ogﬁr(cwﬁltg%%fte was v%a%r}ed;tv ith
wasOperfihe P%ﬂlﬁ)lﬂ)’éb‘fv%ﬁﬁqp%ﬁ?% ﬁﬁ%@ﬁ%&sw fitgeee. qod éfm@lvrmt was

(%Oa;ﬂaﬁif@d yl(el@lntgqr&g (DO d¥ledeibdabiderd693/ 7/ 0. 5) . The pure

ed andet he 5 sol vent was

zﬁmaf‘t“’d‘m%m%f“&dla% (Aﬁj&/gf internediate 40. d)

Preparatlonof |ntermsd|ate o off NHLithium
hydr oxi de, nonohydrate (0.112 ) was added portion

Wi ASRixddre BGniefndiatS 24 WLH0oM ndf) ih N’Ic@'HT(QdﬂnBtaﬁd &Qiufn@hﬁﬁ&ude 3N
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t meinutesthgprorenghtiback [te rootrtgmpssaureyMeOHiway evap@rpted. The mlxture
( QR BEddcicd 8wivt ®icH DM tHeR thvasHEB dii@tsufhled NaCl. The organic layer

was separated, dried (MgSO,), filtered, and the solvent was evaporated, yielding 1.02g
(64%) of intermediate 27.

Example Al7
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Bromine (1.3ml) then a solution of sodium nitrite (3.3g) in water (4ml) were added
drop wise at -10°C to a solution of 5,6,7,8-tetrahydro-4-quinolinamine (0.0135 mol) in
aqueous hydrogen bromide (48%) (6.7ml). The mixture was brought back to 20°C,
poured out on ice, basified with concentrated sodium hydroxide and extracted with
EtOAc. The organic layer was separated, dried (MgSO,), filtered, and the solvent was
evaporated, yielding 2.2g (77%) of intermediate 28.



10 Exanple A22 1) Pre X;r tion_of internmediate 42 ¢ N
I iN A 2.5N solution of butyl lithiumin hexane (3.4

wWorego6@0318B1 nol ) was added to a solution of PCT/EP2005/054604
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di i sopropylam ne (0.85 m, 0.0088 nol) in THE (6 nl)

at -78C under Argon. The m xture was stirred 30
mnutes at -78C. 4-Chloro-3-gethyl pyri dine 15
hydrochl ori de (630 ng, 0.0038 pol) was added

por Picpmationef mtctmedhatedP xt ure wa& _stirred 1 hour at
-78C. Diethyl carbonate (1. 0. 0096 nol) was added
dropwi se and the m xture was I>«%tlrred 1 nore hour at
-78C, then warnmed up to roomteénperature and | et

s Meia-@dorppsrbepzac pod, £%012$ﬁ@1)rveaa@g$eérﬁo pEsxterg o kraricdigte 28
S l(@@\xoadﬁhl)tm DTN {2048]. The m@itke wak §trra:ataeﬂ>oﬁ1wuﬁﬁermk for 12

‘ﬁours So hgfﬁg)gpd éﬁ%éﬁecre »¥\Ae@e[s %d?de&) 3&13 tm%( tlrter\{vas ex facted Iiw1\(,:vea \éwth
e@é?ﬁ}{l)rTélp @@Eanwﬁfé/er way dhge (Ma§opdvlterqde@fldﬁpe gbienivas cvaporated,
Clslfe!.'am?gt 1GRAYof PUeneBiateizoa gel (40-63 an) (el uent:

en,90/ 10)sx The pure fractions were
c%ﬁ%%%%&ngﬁ@g)%%&@%?vent aporated, yielding 74
ng (999 of internediate 4 Preparati on of

(0.075 ni, 0.00038 nmol) was add@¢d dropwise to a

mxture o 25 sodj u 0.6 0,.00044 npl

i & rﬁ*ﬁ@f@(@fr ﬁIF*)megtater%?o@OP%%gﬁgt PR i CRmoN S gl a
mle@°Crier 30arsingtes, theadoalied roooom tempeetat andsevhprat®D The residue
mvv'ay{aﬁ& uptln Shhudted Naﬂ@(ﬂ Bn@EtOAC. The mixture was st1rred for 30 minutes.

v rglvg"‘lﬁé%"ag’g%eg‘%ﬁ%%g“ef I

stvapmetéda;tleldmg fdp € Moeh)af inteembdiate 36. hour s, then poured

Olf pre #{ggt Nl S mad g 8xt r act twice wwth EtOAc. The
organi ¢ layer Wwas S€par at eq; > hed WO 2006/ 032631
PCT/ EP2005/ 054604 -53 w t e, dried (MSH),

filtered, and the solvent was evaporated, yielding 77
gy ml&glge@f 19tterrﬁema?erm@|0@(§éﬁm6 in ﬁ)eOﬁr(%}nlg anc@édwm hydrox1de 3N
Ul%b |nt(%r nedi ate 44 3(#4“ g%@ct) u(ﬁ t%@,aﬁ 10
i |‘Ya§ ﬁﬁ‘ 3t FPORL R EREAE. 180 i inulss o UG § or
athireitkst Me@H veo levitpottedo Thedinixg opwepaxitractediavi¢eOyig8DGEM,. The
0 &%Qla@&l \}as'\%sﬂ—éd&v {tPsaffdeBrlacl/Bled §®4) i‘f’lte@&ﬂéﬁﬁ the WBfvent

es a ., then a
Tt aVesoran siouing Eandr Bk bendhcdP D 0050 aol) in
THE (1 m) was added dropwi se. The m xture was
stirred 1.25 hour at -78C, then propional dehyde (0. 14

internmediate 43 ci o N Tri et'\hyl}zgphosphonoacet ate

nExampledl® npl) was added dropwi se. The nixture was
S Fre@ehiid oinruhesaeB2 - 78C, and f imnall y4ytiurs at
room tenperature, poured oyt o watle);” and

extracted with Et OAc. The organ COI/\/er”vaas

A mixture of 2-ethoxy-4-nitroanisole (0.0107 mol), 6-methoxytryptamine (0.0107 mol)
and diisopropylethylamine (0.0268 mol) was stirred at 210°C for 5 hours then poured
out on ice and extracted with DCM. The organic layer was separated, dried (MgSOy),
filtered, and the solvent was evaporated. The residue was purified by column
chromatography over silica gel (15-40pm) (eluent: DCM 100%). The pure fractions
were collected and the solvent was evaporated, yielding 0.85g (22%) of intermediate
32.



10 separated, washed with brine, dried (MJSO4),
filtered, and the solvent was evaporated. The residue

wor®6psa6Bf | ed by col utm chr omat ogr aphy over siPCT/BPTIO$/054604
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(40-63 nm) (eluent: EtOAc/cycl ohexane 90/ 10). The pure
fractions were collected and - the sol vent was
evaporated, yielding 147 ng _4A44% of internediate 44.

4) Preparation_of internediate 45 OH thod 2 15 A 3M
etbhreparatgmed intermbdiatgilde sol ut i £n di N ether (1.1
m, 0.0032 nol) was added to

ad- chl or 0-2- pyri di necar boxy¥\ c ac‘i’d me}{ hyl ester

sal mtxttmdﬂot(lalﬁﬂnel’diga,te 2 00023 mophyd Riheylfﬁkéﬂ(omsg) iaAtMe30@2ml)

5
SHPFIRED DSOS e e

r @EHUG Hgn filtged prer gelie. ribg Eltetaondsi eyeporakgd; pieldling) iHe4939%) of
S plettne@BiedB. sodi um hydrogen carbonate and extracted
twice with 20 Et CAc. The organic | ayer was washed wth

brine, dried (MySO4), filtered and the solvent was
eﬁag}_gé@;\qd The residue was purified by col um
mat o

ERCRBP o R BeaRE 487 80) C?h (403 M Lot uent.

&¢Tactions were
coI | ected and the sol vent wad aporcat ed, vyi el di ng 54
nmg (23% of internediate 45 as af brown 0|I

Pgﬁ%gf AR 10 AFWIRIoR! S0,k o bicsb Sgglgm%f SQ'Vzaﬂc%dole
& rerlbiswiedley] e 48D egh e was SEH%%t&T for Shours, then
ZStﬁlyerdl atltcvanempamard dvern(ghb AhaPreciPit&1O ks fedrgd, &aghed with diethyl

”%@Hﬂ)ﬂ'dﬁ@& Fejlgf%rg ! 434{g ofgas}\g%?gl@h%dlb%w (4 m) at 0C

rre room
t élr?fépmtw@f fepmediatedAutes. T quenched
with a saturated solution of di bonat e and
extracted twice with DCM THe organi c iphase was dri ed
30 (MySO4), filtered, and tjhe) sol vent was evapor at ed.
The residue was purified by»ol um WO 2006/ 032631

PQTJOEE’&Q Qﬁg{éﬁ%}éﬁ)ﬁe 34 E?)%OQ?&Q%{% B@E@gﬂ?{n 9v‘é§£dd§c‘l h @«&%'t 5°C

uent ract I ons

c&ﬂ § sé’&:‘t“é?a oafNdYEfia-4yrheassne-hd sdlwaﬁ@r%‘@é%f) ey, 1& i ng 82
niifopletbfylamited 0 0O radle idBCHI4mBNTIemain e Wk stirdd and

PregiRL b Q{\]’eé?éncil, G oRE Rt Z:n%at&fé: The preNante was filtered
off and dried. The residue was crystallized from iPrOH. The precipitate was filtered off
and dried, yielding 0.756g of crude product. This fraction was purified by column
chromatography over kromasil (5um) (eluent: DCM/MeOH/NH,OH 97/3/0.3 to
87/13/1.3). The pure fractions were collected and the solvent was evaporated. The
residue was purified by column chromatography over silica gel (15-40pum) (eluent:
DCM/MeOH/NH4,OH 90/10/0.1 to 87/13/0.1). The pure fractions were collected and
the solvent was evaporated, yielding 0.098g (20%) of intermediate 35, melting point >
264°C.

Example A20
a) Preparation of intermediate 36 E\/\N
AT
(IS

A mixture of 1H-benzimidazole-1-ethanamine (0.011 mol), 1-fluoro-4-nitrobenzene
(0.011 mol) and diisopropylethylamine (0.034 mol) was stirred at 210°C for 30



Met hod 7 5 Cycl opropanecar bonyl chloride (115 I,
0. 0013 nol) was added dropwi se to a solution of

wad2mhiosaeetr 2- pyri di nemet hanam ne (150 ngy, 0. OORAT/RP10)5/054604
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/ n ropionyl chloride (146 |, 0.0017 nol).
Zﬁéémﬁwgﬁgup, the residue was purified by col um
K1) Q
| et

and triethylamne (177 I, 0.00 13 nol) in DCM (4 m)
at 0C under Argon. The m xture was stirred at room

tenperature for 15 mnutes. dhe reaction was quenched
wth a saturated solution of sodium bicarbonate and
extindest BdsapwipglethylatmineDEVevaflomtalr Ghaprecipilueesweaswiissolded iad
1®NWBREH. ThE bighGE ﬁagier »adadvaglkh% Wit ﬁb%@imr\ﬁ@%b&%ﬁ?eoﬂ)r%ihﬁgd

oG MR R ablves Sy aePRlst Theat oA ) 3 2 Bl ied by

f caloinh comaegrphcolet gbtacgd] dAdiOp e (ehwhty ®GMMe©OH/NH,OH
e‘éé‘/@@f ﬁt'ﬁ‘g’pubé' f?icgbr{ggvegécdﬁgctécﬁ%@theosfoldeﬁ‘ttﬁs @%o?atte% fife S

St 8 et FBR o srepgiste R AGrEv o) aerter

f ahd driwddyieldingrl t3igri4j’ % r «d intédrmediate 36, melting point 144°C.

C ﬁplre @rgnog)éﬂrgér&gmlggnam ne (150 i% 011 rml) and
?by coI

hydroci nhanoyl chloride (I After

morkup, the residue was purifi

d%ﬂ;ﬁ}r@g 1%@9%?18‘1‘(%6 a(?l()b% %@1)%‘1 Rﬁr?eglﬁ’keﬁ%) i(nqvﬂé}ﬁ[i &20m1) was
s Bvdfégﬂna%g r@% anpstagte uRdert dbargreserre ipn(fBigmyl oyer celite.
I ekt wasd wathed 48h ZXM/AOH. IThwfiknld whas e83poRital yialdatgi 101e. of

[ NN O20 Simlar procedure as
i REO R Rl 1)

anpl e A22/6) was followed, starting
from4- chloro-2-pyridi nenmet hanam ne (200 ngy, 0.0014

A (el uent:

Et OAC) The pure fractl ons e #d and the

sol vent was evapor at ed, Vi elﬁl ng leé ng (45% of
internediate 49 as a col orl esSs ol %l Preparat| on_of

i AtBRHERIP e ToEIaRap. methykesfer 0038 mqbak-Tpgradatisphenzeae
rr(&(l oood nﬁ)l)(@é diifopapplethy AR2deR). 0065 Maomwettd as? 1AFE ifar@ hours,

g 'ﬁ@“ﬁ’ S@%’%P*ﬁ o W?@%H%(‘%‘gg’é‘f%? 525%9 bhis

P@T‘P’Eff?z %?5‘ ayer Wasgaghed pyith gafaraeg NpH
t hikere@siddibesohaat wasrdvhpoesleddThe @hmimnw@sm\mﬂad bg(ccmphly

°¥1%6m§€o%ﬂaﬁl%&%} s1lg<i%%ep sﬁﬂ?érﬁlé&wg{‘ bggﬁ(e%% )h\-%% M’tﬁ{

eV pb L ht Be fryqtiongyerg caliestedgng Usoglvest wiahe wporelgf atidding0.75g
a6288)\wh inteemsdihte A8 .

b) Preparation of intermediate 39 ,@JI\EQ
|
: HN ? o NH

A mixture of intermediate 38 (0.0022 mol) and Raney nickel (0.75g) in MeOH
(100ml) was hydrogenated at room temperature for 1 hour under a 3 bar pressure, then

filtered over celite. The filtrate was evaporated, yielding 0.65g (96%) of intermediate
39.

H | H
"""""""""""""""""""""""""""""""""" @ﬁjoﬂjN\G
N AN
H

A mixture of intermediate 39 (0.139 mol) and 4-bromopyridine hydrochloride (0.139
mol) in acetic acid (450ml) was stirred at 120°C for 3 hours, poured out on ice, basified



ci ¢l 10) Pre aration.of internedi ates.51. and 52
CN~~ NOH and O internediate 51 internmedi ate 52

wokdohosbeéd1 5 To a sol uti on of PCT/EP2005/054604
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4-chl oro- 2- pyri di necar boxal dehyde (377 ng, 0.0027 nol)

in THE (4 m) at OC under Argon was added dropw se a

1. 4M cycl opr opyl magnesi um brgyi de solution in

tol uene/ THF (75/25). The reaction m xture was stirred
atwibCoh@ntrdecdium liyhdexiddrapd exxmclod with WEEVIMEQIV Getv a lite

t h)?gamc)ﬁ t @aé"@ﬁari%dl rdﬁ@(fjg\@éS(L? Giile8 G E}@tstv@ntf\ﬁﬁ eaaporated

ction ur e uenc
oMb G B0y ey BEITEUDY 618 apREog o e el 28 F5um)
or(gaamit: DCHHMcO MM GEIIER0. ). The faré fractionly Werd c¢IMgSD4)d the
P Isbef; Gty oA ggra{eaeylelghﬁ%Yf%@la}W& REARCHAL &Y. The residuc

was purl col u r omat @grap over silica gel

&P@garétfﬁn f{fé{!tg‘gﬁ.J@L¢é}90| oh el ﬂm The pure
fract| ons were collected a nt
evanr at ed, _C?/i el di ngr 193 (39% of internediate 51
Aéhipgniydestide pmen iy ratat((éllSQmol) Jwaji 3ddpgkpgriionygyise 8P 6fto a
|1 @I)lﬁﬁ(ﬁl‘%(ﬁnﬁbﬁleaﬁte% (0.5565mo1) hrﬁMe@HQ@@ﬂDl B \aaexrrsn h@0 under N,
ee a n
oS B AR ATt YR oD% St T ant R
rﬁ‘éb’nasszylwngi Feaep it yeadn @sﬂfumrﬁﬁﬁleﬁ“de sol ution i n
THE (2.12 m, 0.0042 nol). After workup, the residue
was purified by colum chromatography over silica gel
( (eluent: cycl ohexane/ Et OAc 80/20). The
%Qalg el%%l ons were coll ected and t he sol vent was 20
e@éﬁ@?%ﬁw of intermgding 4265 w of intermediate 53
as a brown oil. 12) Prei,dratidp.pf internediate 54 ~
N ~I Sinilar procedure as net hod 5 (see Exanpl e A13)

webs2-$18 selaigacht bytyhlithjurginthexame (3.4 ml, 0198b meDoragpddeditpg| ) -
etsaamm dﬁ@&mm& CLCESN rmd)()ss i rr}mqs Iﬁupat mg under
%r Q ‘1:: Xty gw st I'?g 3?%‘] ge am89€ @F ¥ me
siT¥¥a ]ée]in 10Y8%3 At B l@&%
9bydroghloride é6%§)ung 0f003¢ mob ry&:s weded p@mlon\em @mi thqyapixtre was stirred

SQlngemnd; - a6, 1&@@}/@&%&@&@0&!@0% RB1)3%:3 a&@d@ %éise%d the
i nt.er nedi ate WD, 2006/

e I 1 G e PR 145 P BR CoPO R FRSYE ARble
5&timdd for N hours. The Siapti dnaw as grensbetliresl @ addiicned watef, saé
Exairaelea tmg’)«vltﬂ@&)i\@ |’I|h@‘6Fggmc $dyad Wasnep afre{t&i“wlas}{eéwnh brine, dried

AR PR, SRdlte doe S 3&1??%1&“@@%%1%53@ ¢olumn

c khromatoggplapdmer slier geb (A0i6Gainydélu¢m0EOAciyc ({1 QA then 90/10).
DEiE M?rgﬁlactions were collected and the solvent was evaporated, yielding 74 mg (9%)

of intermediate 42.

Triethyl phosphonoacetate (0.075 ml, 0.00038 mol) was added dropwise to a mixture of
sodium hydride (10.6 mg, 0.00044 mol) in THF (5 ml) at room temperature under
argon. The mixture was stirred at room temperature for 20 minutes, then a solution of
4-chloro-3-pyridinecarboxaldehyde (50 mg, 0.00035 mol) in THF (3 ml) was added
dropwise. The mixture was stirred at room temperature for 16 hours, then poured out

into water and extracted twice with EtOAc. The organic layer was separated, washed



85/ 15). The pure fractions were collected and the
sol vent was evaporated, yielding 50 5 ng (45% of
WO pdoensassli at e 55 as a yellow oil. 14) Prepar at PONEP{005/054604

internediate 56 H N N Sim |l ar procedure as nethod 6

(see Exanple A13) was followed, starting from 1-(4-

chl oro-2-pyridinyl)- ethanong; (100 ng, 0.00064 nol).

After workup, the residue was purified by colum

c hritmaino v kYg 8V r filtsirddi, el thefol (e Ow &3 vagordted, yigtsing 77 mg

uq%¢¢g}hw§@£;@¢3 The pure fractions were coll ected

t he sol vent S evaporat donyielding 30 10 ng
(%’g%ep%‘?“?rh?fé?tﬁ%‘% s as ow oil. 15)Pre
arati on_of |ntermad|ate 57 N-NNslmIar

ocedure as net hod (see n‘é) g? was foll owed,
st‘%\?tSNrf'ﬁluflP‘b?ﬁ bputyd hthl%}no*i%anz % i mobasAdded 19357
NGoluBo® OXldisoppbp ylarfifid @r28vmly 8.0QR0 rhdipinrTEEH @Qusl) wa38°C under

* BT Rl IR SR D S L o
w@@rwnﬂ@%f?éa mgn 809 Famaly iy Bk <1vva way asls ﬁﬂ grogyise. The mixture
yivedsaiimgl 1 3%houd b -n§PCY 48 PpropfoniladhgtarEdidanie0.51%solawas added

yecirtl)p%yvseojgfle mﬂx re @5&9 ﬁ‘t}ab R’PHHQJS at %? gﬁ{l’ hl%lﬁ/é(%ufs]at }oom

é;pq;ggremﬂuregwé ;S);?aéqlétr qu;i]{q}cm vg_ltl‘(lﬂ_tQAc The orgamc layer was
10 chkgiifed wasiet shiithkije, deth@ngs®), (RoRd ad the. s0REa waskeyaporated.

Af"lth% resv&?lg WP Rurh‘ﬂﬁ b %gll %H %hr\é@lﬁ og}()aﬁfé)y %\%‘feg 1pay € &b%m)
D@}rl%@qug yfals)hexzm@oﬂm éf he parétﬁiams M%Oéeﬂtqd@@@w sgkyent
t heas 8edpoRitdd, yialgingMap eigdte) ofiem@idnag 481 20 g (66%
1749____&;5;%%&& fargtgrmse 1a%s45a yel lpw oil.

e-aratron_of tntermedirate 59 ci H N NO O
Simlar procedure as nethod e Exanpl e Al13) was
followed, starting from1-(4- chl oro-2-pyridinyl)-

etl\qé:-{ gd? (200 ng, O 0013 nol) and with addition of

.. After_ workup, the residue was
15 plﬁ‘ ?M@é’aﬂ wglz?apmhﬁmalﬁﬁ MQ&QF dishy! gheai(1.$mlj GP3gpol) was
2&6&@08 263l0BQTHTRAROSHOGRE B4, mdbivy] gedr sohfeB@00Ing, 0.0012

t r I
(H)efﬂ T}]]J':(Izlg\%ggt 36'5&%&& %é(g‘[ %é h)ﬁg&re%g gea?e% k 2%%1 o%ﬁg
| ﬁ?@lﬁ‘i‘r@a’ﬂhﬁoé’ @gncbgueacfyﬁé Mﬂawaéﬂrﬂhe rq_ss?tmgmééwtwaémaéf alkaline
I nigravatliraddsofition of sodium hydrogen carbonate and extracted twice with
20  EtOAc. The organic layer was washed with brine, dried (MgSO,), filtered and the
solvent was evaporated. The residue was purified by column chromatography over
silica gel (40-63 um) (eluent: EtOAc/cyclohexane 10/90). The pure fractions were
collected and the solvent was evaporated, yielding 54 mg (23%) of intermediate 45 as a

brown oil.

25  Methane sulfonyl chloride (98 ul, 0.0013 mol) was added dropwise to a solution of 4-
chloro- 2-pyridinemethanamine (150 mg, 0.0011 mol) and triethylamine (177 ul,
0.0013 mol) in DCM (4 ml) at 0°C under argon. The mixture was stirred at room
temperature for 30 minutes. The reaction was quenched with a saturated solution of
sodium bicarbonate and extracted twice with DCM. The organic phase was dried

30  (MgSOy), filtered, and the solvent was evaporated. The residue was purified by column
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OH NUOHSinmlar procedure as nethod 6 (see Exanple
Al13) was followed, starting from 1-(4-

After workup, the residue was 5 purified by colum
chr omat ogr aphy over silica gel (40-63 n) (eluent:
DCMIMeCOH 95/5). The pure fragtions were collected and
the sol vent was evaporated, yielding 176 ng (68% of

i phrempfegiapityeove0silags gal (ai6e wypa l(¢lesat:ditPAc). The pure fractions were
111eBee Ry @ sl whidvepdrRel, Iewnﬁﬁlaz mg (3% lof Pheéinkdhte 46 as
procedure as nethod 6 (see anpl e A%LS) was fol |l owed,
sf“é?rf‘?g’fdﬁf rom 1- (4- chloro-2:pyridinyl)- ethanone (200
mg) Prepa0@ib8 ofrmtermedidite ¥  wor K Lig
purified by col um chromat phy er silica gel
(40-63 m (eluent: EtOQAc). Fhe pure fractions were

col l ected and the sol vent was evdporated, yielding 274
myletip@dy  of internediate 61 as a yellow oil.

ZQ?GIEﬁrSﬁlééfaw}H;dﬁhldriﬂé ern 5%?@&{0@3 B1)Ghas Bhde%?dmh e3(|) Asolution
SO 1,0Nn 4-.C I 0- a- - - r1rdl nene no

S LG Sopiiseh St B0, 0P Pl aREEEhARARE A2
t 6.081 Jvingdd inrIeCMf (4 90 Hat OPF hyder Adizon (Bigmweirghes stirredritrreenal
Oiellr)pera{u_?_tﬁfomj m?m%l"ﬁherf@iﬁ)ioé Wasﬂﬂ%nc%léd WJE7%1 é @hmg@d;d&f:iﬁ&n of3
al gon. . . X re wa eat e a stir.r.e

P SER v B 68 H B Ee e D e st e W o
mMMg$0 Q01 Brednapid theysatyeaidiis ¢ vahorte dw betesidipew i petifiedb yypdnmn
hembasto g&ﬁiﬂ}&vzlos@jcfa%l @089 Wi (e16RRIFRIACHPHE LU frilGions were

Sl 5 S B S, IR AR LR T

the residue was 10

poqegtg(iijan
sepde @ied, dried (MyS04), filtered, and the sol vent
wﬁﬁpreﬁyaaﬁ%atne&meﬂm esi dug was purified by colum

chromat ography over Silica gel (40-6 m (el uent:
cycl ohexane/ Et QAc 90/ 10). ~K ctions were
coll ected and the solvent was ewaporated, yielding

%@ﬁgﬁﬂp&é{ﬁ%e d@fn%eitua)titer(ma@é_a;hgle @&foz,ass wals fb'l[\llawésﬁ @ﬂjailfmg from 4-
rear at,l on | Nt e | . I mila .
b ol e aie 1 ST B ot Snchang spesoSn Mgl chlorice
f 6187 ohddPO1 S mabt Aty Worlow, the r3Blue Waspwifigd g télyinn
tzﬁfﬁyrhﬁtgélgﬁi ﬁv@@sﬁﬂ@a gél_z(?@émﬂm) Qel&%g- :Etmi?])) Thﬁ%&@fra&ﬁﬁkﬂ&e
resi S uritTli e . u C 1 a
I CET it sqbfehy S dulperyted it 90 s B3R POl Plece 4 s
PCY¢lleP2008/ 054604 -58 cycl ohexane/ Et OAc 90/ 10). The

PEY e fakABh bPREMEdife 491 | ect td and the sol vent was

evaporated, yielding 85 ng 0%, of internediate 63 as
N\"/\

, I
a pale yellow oil. N
(o]

Similar procedure as method 7 (see Example A22/6) was followed, starting from 4-
chloro-2-pyridinemethanamine (200 mg, 0.0014 mol) and propionyl chloride (146 pl,
0.0017 mol). After workup, the residue was purified by column chromatography over
silica gel (40-63 pm) (eluent: EtOAc). The pure fractions were collected and the

solvent was evaporated, yielding 126 mg (45%) of intermediate 49 as a colorless oil.
1

H
2 N.
N
(6]

Similar procedure as method 7 (see Example A22/6) was followed, starting from 4-

chloro- 2-pyridinemethanamine (150 mg, 0.0011 mol) and phenylacetyl chloride (168
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chloride (0.40 m, 0.0056 nol) and DVF (2 drops) were

added. The mxture was stirred 4 hours at 80C. The

sol vent was evaporated. The ggsidue was taken back in
MeOH (18 m) and ethanolamne (1.38 m, 0.014 nol) was
adder01F mel). Adttworkupaths residue g purrifiedlpy solamngiomarpigeaphy
S QJvM%Mca\g@iSm@E@ RAY aled: EihLe)! Bifd ﬁk@frﬂé@%ns WPOHESRCtOWAnd the

bl evdireedoiolnad el d Latcratan Da aerin e

sdf). Empmtdan@gmermadlhtgn&l e, | ed (MyS™4), L filtered,
angdq she sol vent was evapor e resi g
purified by colum chronat o‘gr Ehy over siMifta gel

(40-63m) (el uent: DCM MeCOH 85/ % Trad pure °fractions

were coll ected and the sol \Aﬁtﬁfmdﬂ%eﬂvaporﬁlt&ﬂc:dlateSZ

y| Ll 310 ng (60% of internediate 64 as an orange
Preparationof internedi ate 65

N To asgiutiphpl phlgyprcmidinecaakoxaldeihigg (377 (1%9 OE%%ID @ THE (4
A2 22 Cwvader Médnmddd@ltmﬂmm f.4Mydepropylmagnesium bromide

W%B@PQA onl en)é 63)2 arﬁéﬁroﬁ?r&%%re vg)asggé%loﬁj’éf rqu\our the

Afdryeice hﬁh webrerrtoﬁ%d e R Y apFEd RgEOB JeneRsTagin for 1 hour.
c IThe ratwgraiRhye ©xafuesdhkd BRadd@ion(of QaeBartexfradiddanice with

DEhh Xb Qe %fga%)c 1ayIPSas°\9£sﬁed \Lﬁr?‘l%xi °£ﬁ¥ed"é%§9§ %lﬁg}g %’qf #od

t he sol'v
200lvent é«aﬁe@ip@ta@dﬁﬁleags@ey@p p@weéu by, colznylfcb@nr@tqgmphb AT
l( RilRH g@@(ﬁd&&‘uﬁﬁ(zeﬁlnt e@;clo‘ﬁbmnb/@m@& SWEELUTIR puse f?@tlhﬁsdvé}e .
I rom 0
ST AU QA A TR bR oL T et
2-4pg ?I@lgﬁfenféﬂmmtﬁﬂ( 300 ng, 0.0021 mol). After
Vg KeiBparkthR of BEdrel@ate8s pur | Ied by col um

chromat ography over silicagj (40-63 m) (eluent:

DCM MeOH NH4OH 85/ 15/ 1). Thexj fractions 25 were
coll ected and the sol vent was e¥aporated, yielding 130
NSirgddd Wocodurd Mt restherrl (s Exaiple A2240) WasHOUE~ e, $tarting from 4-

2%EIBFOQQB{}r"f‘Ji&e%&bgialdeﬂ§&r(§&5jﬁlg,t(ﬁ00§Y m%:{') MNTom
isopropylmagnesium chloride solution in THF (2.12 ml, 0.0042 mol). After workup,
the residue was purified by column chromatography over silica gel (40-63 pm) (eluent:
cyclohexane/EtOAc 80/20). The pure fractions were collected and the solvent was
gvaporated, y1eldmg 165 mg (42%) of 1ntermed1ate 53 as a brown oil.

Similar procedure as method 6 (see Example A13) was followed, starting from 1-(4-
chloro-2-pyridinyl)- ethanone (298 mg, 0.0019 mol). After workup, the residue was
purified by column chromatography over silica gel (40-63 pm) (eluent:
cyclohexane/EtOAc 90/10). The pure fractions were collected and the solvent was
evaporated, yielding 293 mg (62%) of intermediate 54 as a yellow oil.



N Simlar procedure as nethod 4 (see Exanple A22/22)
was followed, starting froma 2.0OMethyl am ne

waeloanswa in THE (3.5 nm, 0.0069 nol) and 4- chP@©I/BP2085/054604
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(200 ng, 0.0014 nol). After workup, the residue was

purified by colum chronatoggaphy over silica gel

(40-63 m (eluent: DCMIMeOH 85/15). The pure

f darkicpaaionsf etawkdiste52d andlt he sol vent was

evapor ated, yielding 45 ng 1/ %u of internediate 67

as an orange oi |. 26) Prearati n\of i nternedi ate 68 H
5 Sinjlar procedure as_ nethod 4 (se

Eﬁgﬁ%r@r%zdz%wmm%?q le k34 pap FPé‘OWF%ﬁﬁagmg from 1-(4-

amhlnmﬂpyrpﬂuqrh) ethawdind (EOhyd, O@QO@W m¢l2 . AFer gorkip QROresitle) was

c%Yuan c%gﬂ%(a%g?%@? g@érlg kel (i(ﬁg)%mf[? elugntogé%/lq\/leOH

c ﬁﬁy dAal B@%ﬁ\frgcrtWéwe@cphh{s;a'@eﬁ the&@lym Wiy e\(aevraf@ tyielding 50

D@M(M‘bﬁﬁlfeﬂrﬁéd;atéﬁ&‘as&%ﬂowbﬂact| ons were coll ected

apg %rbf %%\6? gg@por ated, yielding 730 ng (71%
)1 n at 6" %

terne as a ange |iquid.
277 _Pre.partition of inter Navﬁg ci NJOH N
I nternediate 68 (350 ng, 0.0015 nmol) was dissolved in

'\/@gﬂlzfr %rd&dur@ﬁ%&ﬂfﬂ @@ee@%’fhp 1684 139 Gras @H@Wéﬂnsﬁﬂfn@ e 1 dle
S S
ERPrER e Eionk ([R5pS ol L Eter oGl it EiaR

wpuwlwmyemluamhtqwt@aphe nverwélga gHPOY amp@lueMhBCM/MeOH
r ©§ﬁld}1 eha\aﬁe ﬁé&tfoﬁﬂv@r@ cWfidcRrd Bh@RE solVife was 8aPbiatel A& ding 30
@ﬁfﬁ { 12}? shed V\Athasaturated sol ution o
SO 9‘31?88%%1 QB Qi ed (MySO4), filtered,
adﬂ)Rrhp.aerh\@émemmate\ﬁapor atked. The resi due was
purified by colum chromatlogtaphy over silica gel

(40-63m) (eluent: DCM MeOH 85/15) "®ieypure fractions
were coll ected and the sol vent was \%abor at ed,

Zgﬁglﬁr BQJCG?CQII‘M hetide Qe E)daH'IpférNB‘j hab %ll@&e@%ta%tng fr706n 1-(4-
oot £ RSy sefinar (o aia B nEh At S B side whi

Exanfirdey AR 2fironsetoghaphly oveedilics pel (40-6iguth) (@hment DCM/MeOH
a@‘j/@ )TRE Eﬁr@ 'Pﬂa@t'[dng Sefekofected Md Qf('):%oﬁ%t)wﬁ @Qaggrj:ted, %/i()elding 134
nol ).

ridin t ha oI
Af’ige(f‘l&%(b? K I&fnetd eSi2dGe° purl f| ed by col um
c ho)Xhrepanggionphinteomediate §8 | | ca (40-63 m (el uent:
DCM MeCH 95/5). The pure frlac |<gns were collected and
t he sol vent was evapor at ed, Eh-’n@o ng (25% of
internediate 70 as an orange

Similar procedure as method 6 (s_ee Example A13) was followed, starting from 1-(4-
chloro-2-pyridinyl)- ethanone (200 mg, 0.0013 mol). After workup, the residue was
purified by column chromatography over silica gel (40-63 pm) (eluent: DCM/MeOH
95/5). The pure fractions were collected and the solvent was evaporated, yielding 281

mg (66%) of intermediate 58 as a yellow oil.
Cl

17) Preparation of intermediate 59 ﬁj\r

Similar procedure as method 6 (see Example A13) was followed, starting from 1-(4-
chloro-2-pyridinyl)- ethanone (200 mg, 0.0013 mol) and with addition of triethylamine
(0.2 ml). After workup, the residue was purified by column chromatography over silica
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25 liquid. 29) _PrcV_aration.of internediate 71_ N,
LNNJ Sim |l ar procedure as nethod 4 (see Exanple

nmet hyl pi perazine (1.16 m, 0.010 nol) and 4-chl oro-
2-pyridi nemet hanol (300 ng, 0.0021 nol). After

wor kup, the residue was purifjied by colum

chr omat ogr aphy over WO 2006/ 032631 PCT/ EP2005/ 054604
- @6l (4063 gm) (pen( 200 B3 Hye Kued fmastions VRGM e @k 81/ solvEhtewvas

plé(/é?)of-alieﬂchbl‘aﬂ@ 8Wg9(2§% ) biaffelckdiatl o 4 RS BRY ¥ignt was
gﬁgratet ¥ (E%ESHQG(GQ% of i'nternediate 71

a§ TeRArgtgn,of @?qme 0) Prewarati on_of intermediate

72 15: N Sinmlar procedure| it had 4 (see Exanpl e

A22/22) was fol |l owed, startinglfrom® di et hyl ami ne

( §B’ﬁl ar GCB&B%%?’]M&H)(S @é&i@)&%mﬁﬁ'ﬂsz wgs f&%ﬁﬁ\kf Qt%[ﬁg% lﬂ%gloll—(4~
pahlpfor Byisin Yo FhARPne KOG mig: 8P Bmg))- o‘\f@f wgrklupdhe Ej’é‘ldue was
( $0rifeed BY)coluginloBrvimatdedhVedrsifibd &) (40163euPUEReftr BRCM/MBOH

y| é/l%afr%' E%ggi%%g‘%gge%n?c?e%' af gl neéék@ér{t%Vggx%gé‘rtat%gwﬁl?m%vl76

mdﬁ%%)ofsuty @éﬁr(&qsarpaléfyehlqwg%nedu ate 73 C H NN
Si1 g Prapardtion SEMBeBste BEL hod @ (see Exanple A22/22) was

foll owed, starting from 3- 10 agi nopr’onltrlle (1.02
m, 0.014 nol) and 4-chl or o> et hanol (500

ng, 0.0034 nol). After workup, the resi due was
pSmifar prbegriprecasimatiroddhiseerixamgleapliy wes/fotlowed, btatiag frem 1-(4-
(400D P?ncﬁr@ll)u 8MhnonPEd0 M;agobio@ﬁ 1a01). AFRE wBHGS, the REHAONS

wer e. C

G L L N S

oplre f@Qtum& wele collRtqdead Htei sglrvenjfwa's aveprmdi atlding 27Nmg KV 770

Sbfnn{e%e(pz{t%ﬁgswﬁna@ offet hod 4 (see Exanpl e A22/22) was

QM . rt| ng ggn phemet hyl am ne (0.52 m,
zfﬁpdﬁaéllo o- i di nenet hanol (300 ny,

0. 0021 rml). After vvor kup, | esi due was purified by

col umm chromat ogr aphy over silica gel (40-63 nm

( et Et OAc). The pure fractions were collected and

vent was evaporated, vyieldi ng 110 (229%
| ﬁtS@Hﬁ‘éﬂPfa‘l ehlona-agmetylc gipyridineetipnpl (200 mg, 0.0013 mol) in s G

ml) was added dropwise to a mixture of sodium hydride (60% weight in mineral oil)
(56 mg, 0.0014 mol) in THF (1 ml) at 0°C under argon. The mixture was heated up to
70°C and stirred 3 hours, then cooled down to 0°C, and iodoethane (0.102 mi, 0.0013
mol) was added drop wise. The mixture was heated up to 70°C for 2 hours, cooled
down to 0°C, poured out into iced water, and extracted twice with DCM, and once with
EtOAc. The organic layer was separated, dried (MgSOQOy), filtered, and the solvent was
evaporated. The residue was purified by column chromatography over silica gel (40-63
um) (eluent: cyclohexane/ EtOAc 90/10). The pure fractions were collected and the

solvent was evaporated yielding 106 mg (45%) of intermediate 62 as a brown oil.
Cl

I =
N/ O\

Similar procedure as method 3 (see Example A22/ 20) was followed, starting from 4-
chloro-a-methyl- 2-pyridinemethanol (200 mg, 0.0013 mol). After workup, the residue

was purified by column chromatography over silica gel (40-63 pm) (eluent:
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33) Preparation_ of internediate 75 c1 NN 20 Simlar
procedure as nethod 4 (see Exanple A22/22) was

0. 0035 nol) and 4-chl oro- 2- pyri di nenmet hanol (300 ny,
0.0021 nol). After workup, the residue was purified by
col uim chromat ogr aphy over _gi.lica gel (40-63 m
(eluent: DCM MeOH 85/15). The pure fractions were
csh¢lelexent/EtQAd 9PHE). bt munfraciiess weapolteateddnd )i edldinhigan0
MGvipbfadd, Okldi t8/@n§(@9%§6fi3énﬁ’e%ﬁa%‘6ﬁis%@ﬂ@ yel&w 6ill . WO

2 032631 P EP2005/ 054604 -61 34) Preparation of
i %%é%ﬁ?tﬁiné’fl -"g‘il-%t'@-a{tN thod 5 A nixture of

4-chl or o- 2- pyri di necar boxald e A200 ng, 0.0014

mgl ), N-(3- ami nopropyl ) norpholine 5324 ng, 0.00 15
n%t},‘—mffar a-tol uene sulfonic acid (134 ng, O 0.00070
nei-Ghlarnod2-3 i dimdnetiahalr (480 ay,@s0088 smobtwas dizsbledd in oldonoform (24

t %‘ITP hth 1%%101‘;’1:3? &4}(@89 g:@g%srtn{gllg Emd?lel@_L& ﬁro%w&é: Md@(ﬁ. The

S| eves re reaction xture was

c SBKuEF HrswHTed hayes at §HE- dherpalyrmbyr Rk The trridpgwas
0.t4K8R 8aditrh Me®&E(18 m)dnyl et tleginind hie3 ¥k 0 01 € moly&ss sdded ridd

\";\‘Iatntnm&%%%ﬁ{@é‘d @ﬂdﬁrrse t%me‘{% %Z%%?Xéﬁx?ﬁ%soeg%ogged? lf?le .¥e'§itdge was

er and extracte _ rgani ¢ layer was
s PPUEAPEPNONAT Sad GitiaRted Wi £ A¢- dde STSRRIE {ayfr WS separated,
hyasiegderith aarubmstiosottion of sediu(\ySgdn cakbdnbteyd@dd (psiof)he
S%lt\ér%?,tan%rcé SSN%R%@E% ra{]éla.eﬂ[eergéiﬁg.\lé%va Srifi 3) le%&rrn' ed
by “col unm chromat ogra Ry over silica. ger 0- gm
( shigatograpione Yoe BlipaNiaB (49531 8y Suentr CMNYMeOH 3L Bigpure
Weiaeri 319 Meabiél iinild tHegolv et el tvapaited ey elpiap al @thg (60%) of

g:“ﬁ%ﬁ%ﬂgwﬁﬁ% gigorgg%o@ﬂ of intermediate 76 as a yell ow

| ?aratl n of integmediate 77 c1 Simlar
prRatERa gl miarmedala 6f see Exanpl e A22/22) was
followed, starting from benz | @i ne (0.46 nl, 0.0042
mol ) and 4-chl oro-2- pyri di nehet’ hano 300 ng, 0.0021
15 nmol). After workup, the residue was purified by

c Sliritan pieedimadsogrtiapiy(senvibranplel A22822) ehs {olOwEB staiting from 2-

( Sddsotin-4E1 OAS LY @RS XANEBYRY) and FRBIRHNEHERERERRD]

wer e col I@%ﬁ(ﬂb d the solvent was eyapor a} ed,

yi &0 %'2‘36%”1‘81?’ e fyrets pralieapyLolupm

c chomawgsiphyoer siB&) geP4@aB3atm)deluait: DOVIEVIe@d 0atse T8 plire N
fractions were collected and the solvent was evaporated, yielding 39 mg (23%) of

intermediate 65 as a yellow oil.
Cl

24) Preparation of intermediate 66 I
N7 ﬁ\

Similar procedure as method 4 (see Example A22/22) was followed, starting from a
33% methyl amine solution in EtOH (10 ml) and 4-chloro- 2-pyridinemethanol (300
mg, 0.0021 mol). After workup, the residue was purified by column‘chromatography
over silica gel (40-63 pm) (eluent: DCM/MeOH/NH,OH 85/15/1). The pure fractions
were collected and the solvent was evaporated, yielding 130 mg (40%) of intermediate

66 as an orange oil.
Cl

23) Preparation of intermediate 67 d
I N/ ﬁ\/

Similar procedure as method 4 (see Example A22/22) was followed, starting from a
2.0M ethyl amine solution in THF (3.5 ml, 0.0069 mol) and 4-chloro- 2-



Simlar procedure as nethod 3 (see Exanple A22/ 20)
was followed, starting from 20 bronoethyl nethyl
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4-chl oro- 2- pyri di nenet hanol (200 ng, 0.0014 nol).

After workup, the residue was purified by col um
chromat ography over silica_ggl (40-63 m) (eluent:
AcCEt / cycl ohexene 30/ 70). The pure fractions were

c ayhidineracthana 20hmg sb00id molnAgerwerfen, dteacsidugivas dumgddy
MGoludth%hroffatdghipRy SREALBELel 10263 8n) MBEdt WCRIN1eOH 85/15). The
Ipf,prg% %agii?gns%\]ere co légted and the solvent was evaporated, yielding 4R|N1g (19%) of

25nt8imediater6 7ps ecerdugesdilas net hod 4 (see Exanpl e A22/22)
Wa%) b dréﬁ’b‘ﬁ@_f__in%ﬁé_&iht_s@_ﬂ&fromi' phenyl - butyl am ne (0. 55
m",”0.0035 nol’) "and 4-chl or - pyri di nenet hanol (250
ng, 0.0017 nol). After wor N esi due was
purified by colum chromatography over WO 2006/ 032631

P@Tﬁﬁa?é%%d&éﬁk@%homﬁ@e@ﬂa}r@ﬁa A2 4@s BBoWdd, 6@itide Ploin 3-
DCMI MeOH .9

5/5).. T f ' I t g d
CrEarokine rge R aaBr Griad O5HLREY abFhay SRy 2 plafernfifo
i 16rmp @i0Q¢2mpD. Afteravoylaipl bevresiging wagguifie@pepalnani on_of
| RhRmARGBh LoBPsilidd &1 @b-631 i) (AleR I OCRMEGH 8S/ 15 rhOsurs

S TR Y S GO B Dbl o "9 TPt 06 e ) e 0

4-gtrimgfigte 3 py an efamgsrigitidanol (200 ng, 0.0014 nol).
Ay B RAOHRY intdiBedigsbolue wels puri fied by colum

chromat ography over silic | ,(40-63 nm) (eluent:
AcCEt / cycl ohexane 10/ 90). re~fFacti ons were

C %t&?&ﬁﬁ@ @Q%d I’H§, O?(%!l y %‘) Wi dis§01HAGh ﬁfe@@{ (SHIFLrgii d38led down

J6% of intefmedi ate 80 as col orl ess ol ,
396 Br SR PPBIY ( D apnbdP B OB YaEoND e Spinge was
p stixceichy 8@ Cafer Yraduno @'h8 reactAid 2 as A0Inchaiswittol dtavead the solvent was
S0l HRidhicBr QMR e qS: t B oM hys Q0052
oo, AR S URre g SBIE (T R e Be Gpdfied
mifayhed Afithaysatyiod sglutiphel sodigmdiydrogeiscagipnpte; dsgd Y1283 umn
c littera@,tand rhepblyerower e®ipbiatd. Telresidud Ovab Burifed(bg|culnin:
Et. ) . |
o EaREEbRNGEP e (Ol R SORRFOIPET1 PN pure
2 fiectings pewarplicsiediand Hiedplye tes gvrpgrated, wigfige 7@ ae (33701 |
4nyrrediaa®d at h oslodss bilt er medi ate 82 c1 15 OH Simlar
p - 1 (see Exanmple A22/10) was
PR, (2 ©
N/ N\/EN
Similar procedure as method 4 (see Example A22/22) was followed, starting from
amino-acetonitrile (1.2 g, 0.013 mol) and 4-chloro-2-pyridinemethanol (500 mg,
0.0034 mol). After workup, the residue was purified by column chromatography over
silica gel (40-63 um) (eluent: DCM/MeOH 95/5). The pure fractions were collected
and the solvent was evaporated, yielding 160 mg (25%) of intermediate 70 as an orange

liquid.

Similar procedure as method 4 (see Example A22/22) was followed, starting from N-
methylpiperazine (1.16 ml, 0.010 mol) and 4-chloro- 2-pyridinemethanol (300 mg,
0.0021 mol). After workup, the residue was purified by column chromatography over
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4- chl or o- 2- pyri di necar boxal dehyde (500 ng, 0.0035
nmol ). After workup, the residue was purified by

(eluent: EtQAc/cycl ohexane 50/50). The pure fractions
were collected and the solvent was 20 evapor at ed,
yielding 136 ng (22% of intg.nediate 82 as a yel |l ow
oil. Exanple A23 a) Preparation of internediate 83
03iicageld oeheentcDadVMeQdI 93y -drhe P fRcigns wegpscolefiesd
t @ncth8 9d1vnk @Bs Qhpotatd, RRXngd3 13 thE Gosdenmenasd ne7( 4 wllow
g,.,0.0577 nol) in acetic acid (210 M) and the m xture
Wi stirred at 25 roomtemperature for 30 m nutes.
THOPrepasaionof mtermédigod um nilirite (4.4 g, 0.0635 nol )
WO 2006/ 032631 PCT/ EP2005/ 354604 -63 in water (15 m)
was added drop w se and the MriXture was stirred at 0C
f SimiBO proaedunt @snetAdeioededtkampleut 32(12) ohs fotldwss staming dinde

. 0. i i 3.
gy dindly 83, OBl OISt P BB bz
ey Ben sk, theresilug oyvas pyried dy colpmp chtgpatogePhyires sijga gel
r ¢4Re3 enpeluantub €M/NMhOHraS &) The pgreffraetorpivieat @lleasd and the

£ ; Cer. . . _
i h&%%kﬁg%%sﬁ%%?%ﬁ?%@%?%%%ﬁ?’ﬁgéf REREHRET: B RN uia
sal\fireragation of intermedigde 75 0di u hydr ogen carbonate, dried
(MgSO4), filtered and the lsolvént was evapor at ed,
yielding 13.7 g (81% of inter redi ate 83 as a yel | ow

s §inpikpr propgduper as pagihedidd peedixampledy27Ed) wasfolawed, plarting frym\ 3-
I atninoPrd Pl oNh 1A (1 2¢h 1 0® 19 fnol)ih & A B FA LS yB inéi&Randl¢500 mg,

0 | 6- et hoxyt.rypt am ne (505 0. 0026
iy sy S WAV AR Bl e PPl o
oailitagtl (40014 (oent] REMAYIOREIOREN e deedraci s e, collecte

0 af08d do1vaat Was evagdorBes (I RRETR B QT NPk BEN RE NS a yellow
(%?7 ng, O. 00032[30rml ) yand sodiIﬁgr]n tert - but oxi de (255y

ng.’ 0.0026 mol) in THE (95 i) was heated at 100C for
33hdlieparatingl ofintenp@iat¢ &+ 1.5 lhour. After filtration
through a celite pad, the(sqgl vent was evaporated and
the residue was purified by "ol'um r omat ogr aphy
over silica gel (40-63 nm) (eluent: . The pure

f Sagitar presedoey &8 nkthoddl (ke @Exasip @2 waioliemdd, wasing from

o . : . .' .

o LROh b it (P nf [0 ? b Mo SRR Sy BB G
00002 I N igrwarkyp b esidet WasRUSFIRRBY GRlemgehrpggaeraphy over
Exidcgodet (40253/ ) (E14e3: BXPACcH THO pzre Mt jonandreRaneyed ahd eeel
(500 . N 9 6.
PR E el 3R D L (905 ot fbusdled 1206 otk
adndspretien ef inleyedide® for 24 hours. After filtration
through 20 celite, the sol Ve Was. exapor at ed,

yielding 697 nmy (98% of intlerimediatie 85 as a viol et
f Simgtlar procedure as method 4 (see Example A22/22) was followed, starting from 3-

phenyl-propylamine (470 mg, 0.0035 mol) and 4-chloro-2-pyridinemethanol (300 mg,
0.0021 mol). After workup, the residue was purified by column chromatography over
silica gel (40-63 uwm) (eluent: DCM/MeOH 85/15). The pure fractions were collected
and the solvent was evaporated, yielding 90 mg (17%) of intermediate 75 as an orange

oil.

(40- 63 PGT/EP2005/054604
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internmediate 87 A mxture of 3,4,5-trichloro-

pyri dazine (200 ng, 0.0011 nol),.internedi ate 2 (see
Example Al /b) (273 ng, 0.0014;.nol) and

di i sopropylamne (0.38 m, 0,0011 nol) was stirred in
23¢i5rmailon(oilr@w§latat7ésocf 1 hour ~.The sol vent was
evaporated, and the 5 crudel m xtur \4@; taken back in
Et OAc. The organic |ayer was"washed wth a saturated
sd¥letheddn of sodi um bi carbonate and with brine, dried

grll’xlgl%%érf of & kﬁl@foeﬂpyrﬁlﬂ{écirﬂﬁaﬁi@l’&ﬁ@ 200 n\{gg r?gl/@ﬂreg‘ﬂ’ @j
it gt ook mE D s b PRk R S,
50@/@®0JQ mah encpm enofeculat siynswasstieed al rhau teetpemnule utdaeArgon
f’g{)r rswg?)ée%l\él%pé?é\ég G/gpe fﬁfﬂet%h gffnt‘ﬂe ge?ialdﬁgméﬁée@/asq)o ed down
S lﬁ’ an srodt%b%@}yga m@gﬁwﬁ) was, F%{eiz’@e él}lxture
Prvelp atiiréetdi ab rooof tempd:rannﬁdn Ié?t I@H&Spou@d oAt mixwatereand £xtracted with

T\"/b'l%_'M Eﬂ%ydrgalmc(lm? Gﬁﬂ égggrg%h WasidR&TH éjéaﬂl(?at&psogllgr%rrl gplln))dr c%@n
7N SR PR s SRR AR AV WIS

t Ipenﬁttcha/ qohmmhhe)mmsgrﬁmly evcrujica pel\W1-€ pan@luextt r act ed
de(? 8 5/@?%9 u@YI%&IO‘H?%’CI%%B%C?Jd%Q% thg rsblggl Was
filtered an

t e solve t was eva&grate e reS|
WEYARGERS fyl@élnﬁ;?398}gdﬁ%%):?frl'8}ﬁ§%eéﬁ‘ ageav &ll i ca gel
( 8bLEmparatiDEMf MeCe@BE 77 90/ i ). The product
S

fractions were collected and haN ent was
evaporated, yielding 5.0 g’ i nternedi ate 88.
b)Sir £ pecadur®ss. idthdd ¥ @EdTBAPlA BR dlvas followedblarfd g Arom

t f
Ll AR08 67, AL Rl e
( May) Aﬁsr otk Hleygqlduwa@ @\mfeﬂs‘ntbal@eluem chioniatogeaphy gvey silica gel
t - 63:@&%}{@& mé/wctoﬁmde sﬁ/SO)am\: ;Iuﬁﬁfrffchbﬂsrvﬂir@cdl\@&ed and

V\XS‘ %}%%fﬁg %ﬂ?g%wgg%% éﬁ o) oférgerme(c?l{apeﬁ 24 SoBiess

oil.

36) Preparation of intermediate 78 gl\j\/
1 N/ O\/\O Ve

Similar procedure as method 3 (see Example A22/ 20) was followed, starting from
bromoethyl methyl ether (0.13 ml, 0.0014 mol) and 4-chloro-2-pyridinemethanol (200
mg, 0.0014 mol). After workup, the residue was purified by column chromatography
over silica gel (40-63 pm) (eluent: AcOEt/cyclohexene 30/70). The pure fractions were
collected and the solvent was evaporated, yielding 67 mg (24%) of intermediate 78 as a

yellow oil.

Similar procedure as method 4 (see Example A22/22) was followed, starting from 4-
phenyl-butylamine (0.55 ml, 0.0035 mol) and 4-chloro-2-pyridinemethanol (250 mg,

0.0017 mol). After workup, the residue was purified by column chromatography over



Exanpl e A26 a) Preparation of internediate 90. ~ ~ N
Gl Simlar procedure as for nethod 5 (see Exanple

WA2R6B3p3as foll owed, starting from benzyl PCT/EP2005/054604
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25

N- ( 2- am noet hyl ) car bamat e hydrochl oride (475 m ,
0.0020 nol) and 4-chloro- 2-pyridinecarboxal dehyde
(265 ng, 0.0019 nol) and wi tgp.addition of
triethylamne 5 (0.29 m, 0.0021 nol). After workup,

t icp edli(#ue3 was chigrt PCYHMsPHSY Urikhe rersrisistiensgreaptnjiccted

o\wadl theisbliv&d waebvapd@teB 3yidling 260u8H {55 7GMEiEHi A5/78 }s a Ydliew
putre fractions were coll ect ed and the sol vent was

evapor at ed, yi el di ng 150 25 i nternmedi ate 90
a38hPrepirationé intasinediate 80 B. Pr atl on of the final
conpounds Examlp e B 1 Priep rq,tl on- -comp HNN H

N. HO (1:1.58) A mxture of 4-chl 6ro-quinoline
( G045 Pravedure axrdethat Biseceldhiaatpie £222( 00)00Hk fotviwed j star@ag from (3-
PraRaNRop {1 H&Dzeﬁ@até 28 H1r0. ®A s AR athﬁtllchf&‘@g P@Jlnénetﬁ%‘l&s@oo

then r oug roomte rat ure. vent
8?’8%‘&0 ‘F‘}fé@r POEuBRe rr\%é’é‘ueo‘é{%% H‘”Pélad W T%”%f‘ﬁ%@?t&%f?l’hy
canvdfrcsriah eel 10043 pma (ethcex AcQEYed1ohetane DZA0). Theepuay fganbes were
I ) [ r Lt
L e A SR e
pGPrFsdilby col um  chr omat ogr aphy over silica gel
( BOnprepedtioannt intdDobiMe @/ NHAGQH 97/3/0.5). The pure
fractions were collected a he sol vent was
evapor at ed. 2-Propanol and HC2- propanol were added.
The m xture was stirred for SOo’ginut es, then brought
to room 20 tenperature. The precipitate was filtered
off and dried with diethyl ether {yi el ding 0.09g

of co ound oj nt 170C.. Exanple B2
p%géiév REQCEHT ﬁlfjm%fr?p%ﬁﬁﬁa%/ 9&1?8 f'ﬂllpwmtamma frpml Bromoglry
Aemoxy ethaned5 8Um P ronits2 mot)i and HrBlordiy-gyiddiidnerthadel (6(01) 1@@4)4)034
gr v\/&k@ﬂ %q%s"i’cqu% wAaQ g%gf?egifb éﬁnﬂ%@orﬂaﬂ)g@aﬁ)ﬁ%b v ogllﬁil:éjgel

tirre m nut es

té40r 1@ @rgﬂhcécycﬁebﬂ&aéﬂl%%m Thﬁparq fzastigpsrvegre collected and
baswi sbivest wis ebappoitas gielding a0 e iaa%) eritteremetiaadad a \Worless
2(396/ 032631 PCT/ EP2005/ 054604 -66 with DCM The

g) nic |ayer was separated,qdried (MgSO4), filtered,

Rreparationobintermedialc 84 apor aked. The residue (1.4g)

vvas purified by colum chr ogr aphy over silica gel
(15-40m (el uent: DCM MeOH NHAQH 93/7/0.5). The pure

o ST AT Eorridor BEhGLL CroBuae G S ! Paad styrine fom

—chloro 2-pyr1d1necarboxaldehyde (500 mg, 0.0035 mol). After workup, the residue

was purified by column chromatography over silica gel (40-63 pm) (eluent:
EtOAc/cyclohexane 50/50). The pure fractions were collected and the solvent was

evaporated, yielding 136 mg (22%) of intermediate 82 as a yellow oil.

Example A23

a) Preparation of intermediate 83 /\? ,
O,N

37% Hydrochloric acid solution (14.3 ml) was added to a solution of 2-ethoxy-4-nitro-
benzenamine (10.5 g, 0.0577 mol) in acetic acid (210 ml) and the mixture was stirred at

room temperature for 30 minutes. Then a solution of sodium nitrite (4.4 g, 0.0635 mol)



5 propanol /di ethyl ether and converted into the

hydrochloric acid salt. The precipitate was filtered
wo@bdocasmd3dri ed, yielding 0.385g (20% of conpoRCMER2005/054604

melting point 150C. Exanple B3

Preparation.of _conpound 3 NHN\ N H / I \'\ NO H

A m xture of 4-chloro- 2(1Hgxui noli none (0.0011 nol)

and internediate 2 (0.0016 10 nol) was stirred at

130¢aten S mlhwefradded digmwise pid theimirture sRCstoRed ahl “GHer Hhd

brgibiged. Atc@oled Qﬂﬁﬂ&l@ﬁp@ﬁﬁtuﬂf i0didd (1®. 2 £ 91 1UEmBRA andoibliné (g,

chro ver sili
R e T e S e
\Aemeute@oat D& angdl 6 hantg at isemdenpessivrewks resplipe preecipiiate Paefiltered
5 T &%, d’b@e& Qith $2@) antBert BN D(l‘MaP&tdi’antcrsbiuﬁon Whewashed

gr\’\g&ll ags' %?a‘te%s%?org l())ﬂ nsgglﬁn &y&fofge %Ioﬂéth ec?_rsed YN/[gé@J) ”ﬂtered and

o Nen Bd:s B ppepas fitiling 1677 8 HbbetermeiaN iaeliow solid

X b @a@in of 1ftHRERR4 7~ di hydPe- SH cyehopent a[ b] pyri
dine (0.70006 nol ) "and ™ i nt er npch,ate~x 0006 mol) in

acetic acid (2n) was stirrggig fpor 30 m nut es
20 and brought to roomtenperature Wat er and t hen

s cuminHTa 9 RN SNS70Ren 0 QHE@oRfymEtHex yirgRiaMire fefS me,
mM0OX0026 Molpdchiorblac bR pheiiipHotinolfefon gpalladiunaygr was

10 aglgcﬁg)g&é&e‘éhan? Q'%du‘ét?(ﬁé l\%ﬁ?ﬂ@m 1 Eﬂol)ég h ?%édl%%@g&fﬁ%)‘f‘%‘cene
plﬁ¥77f%<9 0893 2cmplipie soRivBYat-OptoRign (256 wes 08034 re%i) geHE (95 ml)
( 1 heatddGM B OHAINHHOH anS 4 BOC &yr.1.STHo@r. PufiteLfilt @i thengh a

W%élﬁ dﬁaqf h%%@l@%l %ge\;ag rf alY(flm: revsy%ﬁe @ésalﬁj%f%ggmlumn
2@@@#@@2@3@ @@rrwm &0 4@@4eluer67DC@<§}1i*p[pere§@cwns were

15 Prepafcatidife sélfent @apOupstadd, lyidhilg 464 hb G570) ¥t tateemediate 84 as
4- CQL'IQ{soh% 6, 7, 8-tetrahydro- quinoline (0.0009 nol)
afnd ernediate 2 (0.0009 DZQ|) in DMF (3nl) was

stiPraperation ofiglemedinte & hours angd twhen HOpght to room
tenperature. The m xture was poured qud—into ice water
and sodi um hydroxi de (3N) Swdnd was tHén extracted
Wl rh&%f i {3 QU AU @eé A fp1 /1) ?‘pﬁrxﬁé %Q)OZ?f-n'oﬁ dnd Raney
1(:%9,1 350% slurry in water) in ethanol (8.5 ml) and THF (6.8 ml) was stirred at room
temperature under 1 atmosphere of hydrogen for 24 hours. After filtration through

20  celite, the solvent was evaporated, yielding 697 mg (98%) of intermediate 85 as a violet

foam.



W@Y@®6/033681 ca gel

10

15

20

filtered and the sol vent was evaporated. The obtai ned
residue (0.49g) was purified by colum chromatography
(5m (DCM MeOH NHAOH 99/ 1/ 0. OBCT/BP2005/054604
80/20/0.5). The pure fractions were collected and the

sol vent was evaporated, yielding 0.054g (16% of
conpound 5. 10 Exanple B6 H.&reparation_ of conpound 6
NNHr N H . HO (1/1.67) Lithiumalum num hydride

( &xaople AZ6| ) was added portionwise at OCto a m xture

OfprephbutiBi SToxyYmi¥dRE BY bnd ¢ | ndol e; 3+acet e (0.0032

rml) in THE (5m ) under N2 flo em\x re was
stirred for 1 hour. Potassi umhy ogen sulfate (5%
was added. 15 The m xture racted with diethyl
ether. The organic |ayer was, rated, dri ed

(MgSHM), filtered, and the soI vent was evapoLra edjlate 86
This m xture has to be used |mTed|eN I rredlate
7(0.0016 nol), cyanoborohydride (O §2 moll

pol ymer support (Anmberlite | RA- 3 CNform

capacity BH3CN-= 2.5/4.5 mol / ¢ and acetic
acid (few dr ops) in I\/ECH (5”1111)d vve I\e” added t 0 t h@termediate 87

m Xt ure The re rredf r
P 8ot £ Bhisrq-dvusue G BT LFebhG e P Gae
r Esiardpie ALKAE79ung, Pi0BH! byl) ewl disppropylammae Gfaph@.00dlemol) was
3 |;ﬂ1ﬂre§dgn g%)‘ro;f_;li;%é 40 Hl)”‘%t goet e Mhour. m%NFgl KWE' ated and the

e e were coll ecte
2 S ot o BB LRGP B 1500 ek 000 LB
u politirnHClsgdtup bispdenwite anfivethgree doict AVigS WA Sfiltefdd] analrthalsolvent
ofwfas ANFordicl ethe ritiRE daaagurihea% Gl WhroRfarog RPRPSRMsifica gel
n:a @H%Bﬁ(ﬁf&nt ]%‘ao CNIyF Rbexawgbﬁ%%%@*né f@?trloexgz%vre?e co?lecred and
Nthe-splyentaian yvaporhieds Hieding nadling 4 176) of QORGiatwBdd pnéimtermediate

6‘817r§stJ‘Q)f}‘mxtyé"of'tm&rﬁlaﬁné:@hﬁgﬁﬂisdehyde (0.0016 mol) in
ml) was stirred and refl uxed WD 2006/ 032631

PCT/ EP2005/ 054604 -68 overnight. Sodium

t borate (0.0016 nol) was added. The m xture
B XQ{E? at roomterrper or 4 hours, poured
alPrewm@e.Qéw&reﬂletaé% ed wi D@@e organi ¢ | ayer
was separated, dried (MpSQH), fered, and the

sol vent was evaporated. The resi du@ was puri

t i rei tusg of dopingpylhipberedrerihdb e diae (AQ68mead) in MW?’OQ ml)
( eﬁdNMCHm%%ﬂﬂ\Ns%ﬁrkd%ﬂ 84fhx&d toh 6 Rours. The solvent was

¢ 8&%&% h&{ tﬂé’?e@f&hé %H%n%?l& é/at%) and eQSacte% 1% dﬁ)&% fhons

wer 1'ec an e sol

r BEZPRI G & yQaas separated, dried, filtered and the solvent was evaporated The residue
was purified by column chromatography over silica gel (eluent: DCM/MeOH 98/2,
90/10, 85/15). The product fractions were collected and the solvent was evaporated,
yielding 5.0 g (29 %) of intermediate 88.

b) Preparation of intermediate 89 “NO\(\
O/

OH
A mixture of intermediate 88 (see Example A25/a) (0.02 mol) in MeOH (100 ml) was
hydrogenated with Pd/C 10% (1 g) as a catalyst. After uptake of H; (1 equiv.), the
catalyst was filtered off and the filtrate was evaporated, yield 3.18 g (100 %) of
intermediate 89.



crystallized fromacetonitrile. The precipitate was
filtered off and dried, yielding 0.131g (23% of

wa@eovposaesl 7, nelting point 145C. 10 Exanpl e B8PEI/EP2005/054604
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Preparation of _conpound 8 HN/ N/ H, \ QONA

m xture of 4-brono-pyridine, hydrochloride (0.0069
nmol) and internediate 8 (0.088 nol) in acetic acid
(7m) was stirred at 120C for 1 hour, then brought to
r dgpmpleddBer at ure. Water was added. The mixture was
basPikpastionidf htaekdiseoam carfpopiatie mnd extracted tw ce
with DCM MeOH (95/5). The organi " was separ at ed,
dried 15 (MgSO¥), filtered, and theosol vent was

e\8aR0r ptREurd 3ol mahwf(swﬁxammé A2y s fdl@e/Bd, sfa&lnlgfffbm

ST R LS R 331 AT LDy o
c diyadineqirbpnaldeltyde €466 wgn owsn@ﬁfmlm agiditioy péﬂndthm@mme

1 (@99 hﬁ @%ﬁoz pfnog oamwwku%, thgaésidu@@ap@mfred 86umg 0

H' N

cRpBadERr i} SRALE 1Bl BRI HsDame s
t faetiony a/n@b;@}l@twldmd the splgerp OGR4 evappipted yiclgiol yhemg $INTp i t
( Ahraklihfe®0hRAcA0@BHBCN form capacity BH3CON-=
2.5/4.5 mol/g resin then acetic acid (3 drops) were
added to a m xture of internediate 2 (0.0004 nol) in
I\/ECH (10rr1) The m xture was stirred at room

Bepaatignor | 3l ¢omipoyndsThe 25 precipitate was
fléilterleg!off and washed with MeOH. The filtrate was
e d. The residue (0.179),,which is a mxture

ofraphratioraefgempeinddnpound 9 an N*/hi(z-—@rrespondi ng
not reduced internmediate im S ved in MeCOH

(20nt). Sodi umtetrahydrte (0. OZg) was added
o.

portionwi se. The m xture §tirred for WO
2006/ 032631 PCT/ EP2005/ 054 -69 30 mi nuttEd .(L:WaBer

‘g’%s[}lﬁqg@gf 4&':\??6' é]Pﬁl%h rObU%ﬁM@ ﬁlﬁ{:l%k?rqedl a-[g@ gd'@v\(?g;rh’(ﬁ?mvﬁs
\MpqualelfsglP]) Vel ﬁ“ér& @ﬁ‘ ed frog??f‘?‘g? éléf“z’ﬁ%‘m?HB TOG} (FBRErature.
wage ml&powmeedporﬂfbrb Themsduewés(ba@ﬁlggl wit potpssiuni caglcbnbte 10%
CQllnd'gm}actQ@&lgﬁ@m FIRP Bb@aﬁgﬁr elsdvis sg%rng&{ dﬁélcp S{Cﬂ lf'l@tQIted and

e fracti ons wer

98/
Dgwsgla?r&avaaﬁwpt%ds&e\f Gluevxgéf*@o*%sawaffeé&y ohHEn; esi due
( OhrOBdgrapiasoveriiBsalel/@ dumn(eRiep DEMIVROHANH, @16 AVt B dThe
i
¢ IB%II? éﬁ)ﬁ n@(’v?@gﬁgéc@édcanaﬁieciol%?\gtwas I%oﬁ{e%% pfog)grﬁo@ ?nd"ﬁél/z

c BB ¥, ad ?’lpq.]lra{xgg? W%i/sl s%grglé:?ogr 30 rmnutes hen brought to room

temperature. The precipitate was filtered off and dried with diethy] ether, yielding
0.09g (23%) of compound 1, melting point 170°C.

Example B2
Preparation of compound 2 S
N \ \ .
UN NH
=

HC1 (1/1.81)
A mixture of 4-bromo-pyridine, hydrochloride (0.0044 mol) and intermediate 4(0.0044
mol) in acetic acid (13ml) was stirred at 110°C for 45 minutes, then cooled to room
temperature, poured out into ice water, basified with potassium carbonate and extracted



Exanpl e B10 Preparati on_of _conpound_10 / HN\ / N '62
NIl .HC1(1:1.92) 10 A m xture of 4-brono- pyridine,

whyasosteBori de (0.001 nol) and internedi ate 10PCT/BPD0DES4604
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nmol) in acetic acid (2nl) was stirred at 120C for 1
hour, then brought to room tenperature. Ice then

sodi um hydr oxi de 3N were added. The m xture was
extracted tw ce with DCM € organi c |layer was
S@@tﬂﬂ:&]‘,MdThedﬁéaﬁii m}lvgsaéléeparﬁfedi tdeieascMgaml fllfaeed, Sdlthasdlvent

Wels &% agra{eat'ﬁhe resuhue ([l%gs) v&j S purili Al 11[})/ lfam cgl D atognatpHy over silica

chronuat ogra over

D@p&r(kﬁs@# tgléﬁwe@}I/Nw /8. Sf rTéé pure frgctigap were
Cobllceet etk RP @Jowdalews@év\ap&meme @ééﬁila@ ((Ea@giwasT morveasindye
PRt AR S e R ey RRRE RS M lipiate
Thves fltered ¢fif et driedyvidelding D389 2G0B) pf eomebodnd B aneltiriggiodhi hy°C.
0.082g (29% of conpound 10, nelting point > 250C 20

Exan'pl e B 11 MIk, Preparation of _cangound | _1 '~ NH
Ekahiie B al um num hydri de (0.0145 nol) was added to a

diate 13 (0._00RB6 | i n THE
(1 h‘fa?_oxf?fgbﬁﬁ____xn{];_‘_}re was sti rz\rﬁﬁrg@uxed for 3
hours, then brought to roomténhperatijre. Et OAc was
added. A m ni num of vvater@)sji\dded. The 25 m xture
was filtered over celite. |+te was washed with
Et OAc. The organic | ayer was" separated, dried

( WyBBHrs of4-thl@pedl | Handnalimens®100éhmoliasd ancapediat &d0.00l5e

I @l)due stidedld ) 30°088r Phurd, tRA stYe R 16070 b n@%&%ﬁtyto
over silica g

4T et Ehe i Dl B o ety it i e
s 6157 Bimm) Viglgent: W@M&@H@Sf%mmtﬁ 8¢ 2Egipnwage collected

Chybthakdiieaedad &a ae@tm@ edsTdud @f Qyﬂak&tda% aceldhriMCrhe
2006/ 032631 PCT{ O / 54 “3?9 %aé |tat e v%a
f PreFigaig Was filter il 98 % Cé’%po‘('ﬁd - melting

CoopoiHiaC.11, nel t| ng p0| nt 122C. Exan'pl e B 12
Preparation. of conpound 86 HC/ HNI | NHN5 A
m xture of 4-chloro-2-pyridinecarbonitrile (154 ng,

OER&MJe BBl ), internediate 2
Preparation of compound 4 ngm_@
HN N
H
g

N :
A mixture of 4-chloro-6,7-dihydro- 5H-cyclopenta[b]pyridine (0.0006 mol) and
intermediate 2 (0.0006 mol) in acetic acid (2ml) was stirred at 100°C for 30 minutes
and brought to room temperature. Water and then sodium hydroxide (3N) were added
and the resulting mixture was extracted with DCM. The organic layer was separated,
dried (MgSO.), filtered, and the solvent was evaporated. The obtained residue (0.233g)
was purified by column chromatography over silica gel (10pm) (DCM/MeOH/NH,OH
97/3/0.3). The pure fractions were collected and the solvent was evaporated, yielding

0.025g (11%) of compound 4.



wa@eiosnem3under argon at 100C for 24 hours,
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((280 ng, 0.0011 nol) and a.5N hydrochl oride sol ution
in 2-propanol (0.19 m, 0.0011 nol) in DMV (2 m) was

down to roomtenperature and poured out into water.
The resulting m xture was made al kaline with a
saturated sodi um bi car bonat e.sol uti on and extracted
twice with EtOAc. 10 The organic | ayer was washed
suﬂx aeplgiBfel y with a saturated sol ution of sodium

h brine, ri;bd MpSQ4), filtered,
P§$ g&{;‘%fec\(/)e ?unw/aSts evapor i due was

purified by col um chromat¥g aphy ower’silica gel

(40-63 m) (eluent: EtOA ohexane 50/50). The pure
fractions were coll ected he sol vent was
PUERRNRL S NS 10 IR0 Y e Boobo TR R R AmER

p&}- ol oh DGl he agsrired at 1QO4Nfox|B) hopgs imd then gopght to room
A@;gkkh?ﬁez. afhe @ﬁgfp%um Sred &Jz@ntan:e vihitdd Ql%ﬁébdfﬁﬁ{ Rydrex@idi(BIK)
azl ge zZi nc o

B ao R aE @é R o s S e la .
wéidiered and thespleent wmawat@ 2'hp obtpinediesidyea§- 40 Devaspoofiedby
de¥Yimh ehrb&%giasmo@wea&u&aegel B 515 e@Hhmh A 99/1/0.05 to
R A M N U
pPOEF P10 ef ompofiid 3.ered of f, washed with MeOH, THE
and 1-butanol. The organic I ayer was evaporated and

the resulting solid was washed with MeOH and dri ed,
y EebrdplaB626 ng (219 of corrpound 87 as a beige solid,

j i C. 25 32631
rFTPCkI'Q%‘!IIEIL;}1 &1865?7 gﬁlﬁ %‘%% - 71- \* 14 g jgar ation_
of conpound 88 | \ H\ EINNH Simlar
procedure as for conmpound 86 (nethod B )Hﬁéél/lm)
f Dithiometymista hidddg (6.0682 mblhtvey aeed pdrionldse(a? BLC 100, mixture of

{\RQQZ& i Jn)etr%i‘ q)- fﬁh&é-g?a@ét%ﬁieﬁo é&s? in ﬂ&pq%%mm@p}

he resi

chey ed@%%vawer@d & ilihewr- B%IPSS{Uzmh}@r(@gn E}Mate((é%gl wias added.
DEM Mex@inld e EXttadiad Bt dR)hyl Jiher. Py @gdniicdlayer Was seperagd, dried

1%&&9‘;) e@&%& a tne so‘?\%k%/&&tseé/}{@o%atg&/ R rnﬁ%tlelf% haﬂo&l>< q]S&? B
15nmgr(gately Intermedlate 7(0.0016 mol), cyanoborohy ride (0.0022 mol) on polymer
support (Amberlite IRA-300 BH;CN form- capacity BH3;CN-= 2.5/4.5 mmol/g resin)
and acetic acid (few drops) in MeOH (5ml) were added to the mixture obtained. The
mixture was stirred for 12 hours. The precipitate was filtered off and dried. The residue

was purified by column chromatography over silica gel (15-40um) (eluent:
DCM/MeOH/NH,OH 97/3/0.3). The pure fractions were collected and the solvent was
evaporated. The residue (0.14g) was taken up in HCI/2-propanol. The precipitate was
filtered off and dried, yielding 0.125g (29%) of compound 6, melting point 160°C.

Example B7

Preparation of compound 7 E\O\ ™
@ NH §
N= (S

A mixture of N-4-pyridinyl- 1,4-benzenediamine (0.0016 mol) and 6-methoxy- 1H-
indole-3-carboxaldehyde (0.0016 mol) in MeOH (20ml) was stirred and refluxed

t heprcTEP10081054604



Preparation_ of conmpound 89 N HN\ I I H kN HN'-'.
"NHz A m xture of conpound 88 (112 ny, 0.00020 nol)

w@eaepsdeBadi um on carbon (10% w) 10 (43 ng, BCODOPIME054604
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mol) in MOH (1 m) and EtOH (4 m) was stirred at
room tenperature under 1 atnosphere of hydrogen for
26 hours. After filtration tpyough celite, the

sol vent was evaporated and the residue was purified by
Sﬁxemxghu Sodiuid etampdroigirap (00018 fel)puus addad ATHel miRSiraw@EsSstirred

c% ;O g, gq%gmmtf& ﬁ»og&ssgaﬁedv@l% oﬁlvcgagcrmaidsw@ﬁbﬂ{ e, 27

re oam
@rW@ pavenypoisParged.dg %ﬁ%g iltggedyanfythe sglvipy Wdﬂrzwpordted
SiThit keatdup wacpdifice noise B}Odfollﬁﬁhimﬁuﬁﬂo@rﬁ)h(ynﬁéﬂmdnﬁﬂlﬂ()unwas

f t t
o 03 Ty eI R0 BERSATRELD oy B 1. The
heuteifragtienseverd sellested and thexglyepioras 2vapstatasd. The rasidicorasge ,
| RiystaBized frﬂih@éd@(\ﬁﬂfﬁf fe. arﬁ@@ea%)me w¥i 1A ddeyrf éhﬁﬁﬂﬁbkp yieldig:

resi S rifi col u omat ogr aphy over
%513?' &3% (ggd%% ﬂn?-’%l]r‘; EP2005/ 054604 -72

63 m (eI uent. DCM MeOH 95/5). The pure fractions were

cql | ect and the solvent was evaporated, yielding
6%@%&% of conpound 90 as a brown,foam Exanple B
1 Prépampan eftdompowfd &onpound 91 I—LHNa N/ NPNH 11 NJ 5
Compound 90 (200 ng, 0.00036 Rssol ved in

EtOH (10 m ) and MeOH (10, al | a on carbon
(10% wt) (100 ng) was addel. “The nmixture was stirred

at room tenperature unde ,ydrogen for 24 hours. The
rrixture was filtrated on ite and washed with MeCOH.

&‘PJrX 5f b%é!?n% Yigihe rtﬁh%gllnlowiee('o@&gmﬂﬂgQréd‘gtehﬁgdoﬁte 2f0.008

pm&g? 516 A GTI3 55077 S0HOTC P OB RpIbENgh: Agyoom
temperature. Water was added. The mixture was basified with potassium carbonate and
extracted twice with DCM/MeOH (95/5). The organic layer was separated, dried
(MgSOy), filtered, and the solvent was evaporated. The residue was purified by flash
column chromatography over silica gel (35-70um) (eluent: DCM/MeOH/NH,OH
92/8/0.5). The pure fractions were collected and the solvent was evaporated, yielding
1.6g (65%) of compound 8, melting point 208°C.

Example B9

Preparation of compound 9 /©/ VY—D
HN N
H
O
N . CoH,04 (1:1.09)

4-Pyridinecarboxaldehyde (0.0005 mol) then cyanoborohydride (0.0004 mol) on
polymer support (Amberlite IRA-300 BH3;CN form- capacity BH;CN-= 2.5/4.5 mmol/g
resin then acetic acid (3 drops) were added to a mixture of intermediate 2 (0.0004 mol)
in MeOH (10ml). The mixture was stirred at room temperature for 3 hours. The
precipitate was filtered off and washed with MeOH. The filtrate was evaporated. The
residue (0.17g), which is a mixture of the targeted compound 9 and of the
corresponding not reduced intermediate imine, was dissolved in MeOH (20ml).

Sodium tetrahydroborate (0.02g) was added portionwise. The mixture was stirred for



~AN Sim | ar procedure as for conpound 86 was foll owed,
starting frominternediate 90 (150 ngy, 0.00047 nol)

waemeiosaear medi ate 2 (107 ngy, 0.00042 nol), hearCTBP100&054604
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m xture at 120C for 80 mnutes in a Biotage Initiator
m crowave apparatus. After workup, the 15 residue was
purified by colum chromatoggaphy over silica gel
(40-63 nm) (eluent: DCM MeOH 95/5). The pure fractions
W0 enimadsl Blatee daqunided. MeGHO Waepdrtl yaap@uap drha tretture was

yi : _ (440 . . _ _ o
SR e Bl 1L PLTRELEL B 08, St CRRR,
6 filteted ang the slgpt os eaprseftthd ho esideg(fy ) wasonwidadbyenlymn
Wabrofa®gabhedhet silidd gaH 10 Amirteluean OMYORHOHINHLQH 98/2/0.4). The
P%ueéfglctlij(ms %recc%ﬁ?c?egi ag'l% gr%) s%)ant(vaag e@{a%.s”ﬂ?edrg&ale (a-.B§4g) was
m xture was stirred at room tenperature under o C
h e rssrin £groranons gng eonvartad ipfo khe pthanggieic agif palta Thagipreqipitate
C &lak FiRerad6ff WA A{¥A6yi613i26 8 D3RE6ER 3DEM P rkDS) 4neltingPoint 132°C.
washed with MeOH The sol vent was evaporated. The
residue was purified by SCX columm chromat ography,
yieghdbe®148 no (100% of conpound 93 as a green oil.

anpl e 0 Pre rltion. of _conpo 94 NHN, N\H | H
\ K --WQ&%‘CQEJP- “Y~ 05 Sinilar\procedure as for
conmpound 86 was followed, siva s
17 (200 ng, 0.00056 nol)/aQd Tnte
0. 00056 nol ), heating the\af xture

mnutes in a Biotage Initiator m croyave seggr%s
|.

After workup, the residue was purified b
C A oirtro gixprionoopygidirgi hydeechlpeide (MBH 8B gnd (wéroediate 10
DB GANGAEH 850 1ol bwvas THRARUI o€ FRQHORF) SheWBFdRight to room
col |l ect ed ang t he. sol vent v;@g 10 id\ég rated, yieldin
SSRGS BF LEMPLUTEP*E “RE% e pid ol e Mmixigeais e
Preipaweh DEM. Tk ocganio dayedw @5separited) @igd BHRESUH), fiend NORIHe
%&p&'ﬂ Qs %p&%t@%&igle rt%icfrag %?gurlm%'g)oy Yf@ﬁrtnq 'gﬁx%?llﬁ%%phﬁover
zﬁﬁﬁ%éei ﬁ@w@ elyn: RN ST SRS e s aiops were
atollet®d anbihe b@vmewas evaporhtod. The rdsiue €0.067R£2990 | wes dissokesl in
e‘é%&fa%lﬁﬁ’ethﬂ@ﬁef ﬁﬁ'c%ﬂ%t&ﬂ@ﬁﬁgochloﬁc acid salt. The precipitate
was filtered off and dried, yielding 0.082g (29%) of compound 10, melting point >
250°C.

Example Bl1

Preparation. of compound 11 "N\/\O «%
N

| H
-
N

Lithium aluminum hydride (0.0145 mol) was added to a mixture of intermediate 13
(0.0036 mol) in THF (100ml). The mixture was stirred and refluxed for 3 hours, then
brought to room temperature. EtOAc was added. A minimum of water was added. The
mixture was filtered over celite. Celite was washed with EtOAc. The organic layer was
separated, dried (MgSQ,), filtered, and the solvent was evaporated. The residue (1.1g)
was purified by column chromatography over silica gel (15-40um) (eluent:
DCM/MeOH/NH,OH 93/7/0.5). The pure fractions were collected and the solvent was
evaporated. The residue (0.25g) was crystallized from acetonitrile/diethyl ether. The



out onto water and extracted with Et OAc. The organic
| ayer was separated, washed wth a saturated sol ution

w@boososblesrm hydr ogenocar bonate, dried (MgSO4), PCT/ERI00E(54604
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and the solvent was evaporated, yielding 15 ng (36%
of conpound 95 as a yellow oil. 20 Exanple B22
Preparatio..of conpound 96 \ d\l\ HN' NH 61 NNO O
WD 2006/ 032631 PCT/ EP2005/ 054604 -74 Simlar
prpmqniatbevaaﬁltéxeal oft amjdrieddyi86ing@d 1§ 0l2K0wé chmstuad 1 1, mg:lting
m iypbernedi ate 18 (160 ng, 0.00070 nol) and
H?termsdl ate 2 (160 ngy, 0.00064 nol), heating the
m xture at 120C for 1 hour in a Biotage Initiator
mCr ovave ,appar at us. After workup, the residue was
Lﬁﬁ%@ﬁ% col uim chr omat ogr aphy over, silica gel
(E@p@@umg.cerrmemﬁés DCM MeQH( NHAQH 85) 1511) . The pure
fractions were coll ected ang

evapor at ed, yielding 100 35% ofNHconpound 96as a

green oil. Exanple B23 Pr ration-of -conmpound 97 H NH
N(OH N O Conpound 96 (50 O 00011 rml) was
di ssolved in THE (3 m). Li t hitum hydr ox 10 (33 ng
0. A0DGTGS - Shleinc seitionsrit) Shisbd GATEwD. Thahedes
rangegB@ b, 00! 1Shly 4rRich N h}l’d%monﬂem&foﬂﬁluﬂ-@a(fp@riol ey oDo11
e pourad out ont ract
“%%? m@@? V\ﬁhe %t%rreanl cerlara%?gfl 9%/\%‘826 goer 2grlﬂa i (y}ﬁen Cooﬁggown
WitQ FPOR taIRpasgHie|3ngl hw¢6b®ut théo wareyyil hmsultlrlaw@lxe}rrg ¥AY made

| ajk@rindAGish zS@ﬂﬁlét@d SAiunYBsIBchat sbitidn AN RisiQG iR MWiBEEIOAC.
o[lhe 0% 911?18 Iaa/f:r was Wﬁ%ﬁ@i su%c)e%i;bvgixlvagh %SL?;;L}r?ate(g sd)thg )?n §8§8\6§m
(bloafbnnaimrtﬁmﬂdgmmd (Mig&D4i fitleprery) andfhe splegnt wis evaporated.
C ?ﬂpg&iﬂde &gs 1§91ﬁf1f1@d 'g\fl 8 imPthroma BPBJ @elBﬁﬂcaFgera@oréat,mgn-
o1, ,.C n
© S RARR osedatine spisB. St Cagiors e PRI GRE He S
i Ntageyapdiatetl eyidlding (3002 35 % )i 00OFOInABH hs abrige foam.
internmediate 2 (180 ng, 0.00071 nol), heating the

m xture 20 at 120C for 80 m nutes in a Biotage
| iixbmplt 13 cr owave apparatus. After workup, the

Jigd by colum gchro gr aphy over
PRI (L o T
NH

(s
N N
N

N—pn

A mixture of compound 86 (110 mg, 0.00031 mol), sodium azide (22 mg, 0.00034 mol)
and zinc bromide (70 mg, 0.00031 mol) in water (1 ml) and 2-propanol (0.25 ml) was
stirred at 105°C for 22 hours and was then cooled down to room temperature. A 0.25N
solution of sodium hydroxide (3 ml) was added and the mixture was stirred at room
temperature for 1 hour. The precipitate was filtered off, washed with MeOH, THF and
1-butanol. The organic layer was evaporated and the resulting solid was washed with
MeOH and dried, yielding 26 mg (21%) of compound 87 as a beige solid, melting point
210°C.



DCM MeOH 85/ 15). The pure fractions were coll ected and
the sol vent was evaporated, vyielding 224 ng (73% of

wa@eovposaesl 98 as a brown oil. WO 2006/ 032631  PCT/EP2005/054604
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PCT/ EP2005/ 054604 -75- Exanple B25 Preparation of
compound 99 I HI HNH N OH Conpound 98 (100 ng,
0. 00023 nol ) was di ssol ved i_g MeCOH (5 nml) and cool ed
at 0C. Sodi um borohydride ( ]7 ng, 0.00069 nol) was
addedcpl Ml y. The m xture was stirred at 80C for 4

ggﬁ‘if%p;dratim%f.é@?p%ﬁcp@ was quenchegd wit ter and the

nt was 5 evaporated. T & s extracted
with Et OAc. The organic | S's rated, washed
with a saturated sol ution sodi um

hydr ogenocar bonate, dried(MMS04), filtered, and the
sol vent was evaporated. Th& rlesi dife was purified by
col um chromat ography over Ps’Nl\i/i\gga € 40- 63m)
(eluent: DCM MeOH 85/15). The pure f tions were

c Cgihlﬁg[t sbeaitd ad R cERpoLEA 56 wﬁe'ihcﬁmgmti Rfowdd, Fkhﬁiin ReofO
% o [of0) as.a col or ol | .
kil Ga bR B D B3 kst aS T k00007 moR
H\Afer workubObe feswti e mirified by tadvwme diranato @@ph(yler sikiga gel (40-
0. 3004 A elnedt) DCMMeD HRGH &9 325/0 2 1. hegure Grabdd Werertdllgeted and
5N hyd hi i de..sol uti ' - I 0.1
e B0 A R o0 B PR em

m) was stirred under argon at 120C for 2 hours, then
cool ed down to roomtenperature and poured out into

] resulting mxture was basified with a
S dtretragdiien ob@shponadi8dr ogen carbopate golhuti on and
extracted 3 tines wth Et(ﬁ” The Pprgani ¢ | ayer was

i sol ated, washed with wat d brin&, . dried
(MygS04), filtered, and th ol vent was evaporated. The
residue was purified by c8| 20 chronmat ogr aphy over
silica gel (40-63m (el uent:\DCVM MeOH NH4O0H

90/ 10/0.5). The pure fractions Wére collected and the
s o mexttrewwh sonapoapd 8 ftléd mey0.8002D meplGihd ipgllad{L@684 cagfon (10% wt)

c g@@g%%%)/@@% AR p@?gl_e(lﬁﬁgmdl PS940/ VA28 at room
Prtg[B%ﬁr%wrieélﬂg%ﬁ a%%%%ﬁafllgérq%gr\fem Eﬁz\lz?uri\.“é}ftef fijtration through

celite, the solvent was evaporated and the residue was purified by SCX column
chromatography. The pure fractions were collected and the solvent was evaporated,

yielding 27 mg (33%) of compound 89 as a grey foam.

Example B16

Preparation of compound 90 N Y
YO O
N
4 n_/
& :

Similar procedure as for compound 86 (method B12) was followed, starting from
intermediate 15 (850 mg, 0.0024 mol) and intermediate 2 (561 mg, 0.0022 mol),
heating the mixture at 120°C for 2 hours in a Biotage Initiator microwave apparatus.
After workup, the residue was purified by column chromatography over silica gel (40-



i N Lithiumalum nium hydride (6.5 ng, 0.00017 nol)
was added to a mxture of internediate 21 (53 ny,

w@2®00163n0l ) in THE (1 m) at OC under argon. PANEP2005/054604
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m xture was stirred 1 hour at 0C, quenched with a 5%

sol uti on of potassium hydrogen sulfate, 5 and

extracted with Et OAc. The organic | ayer was separ at ed,

dried (MgS™4), filtered, and the solvent was

evapon) dtlewt: DIM/Ma 3 8Y6). Waspwolradsions werd colfecivd @l (h sotbont
anfhs eAPHIREAAiQBNE 880 M@ (S595 of Lthfouah 90'36511%% foam.

di nylaa% 4- b%ze\lﬁ%dl amgrge %1)]32 rrgl(?0 . 00017 nol), sodium
cyanobor ohydri de (16 ng, O 0025 nDI) and acetic acid

(]Exgﬁl Q)3117n MeOH (0.5 m ). The m xture was stirred 20

mtenper ature, poured out-ponto 10 water
aﬁ&Pé%fl?fa%ftcé@PQW 94 with Et N Qr gani c 1 ayer was
separated, washed with a s rate | ution of sodium

hydr ogen car bonate and wi brine, dried (MJSO4),
filtered, and the sol vent s révdipor at ed. The resi due
was purified by colum ¢ graphy over silica gel

( ﬁ%@f@um 9to|( (22%1 it 0. 0@3@%(2 h@ﬁgﬁ@é 12) r§1)) and ReH (10
P YALE pali i S0 Raiben okt >n§5§ Bﬂg? Bt oot Va st a

ardpen geptetm undextanplgen B2 84 Brepdftetmisnre wis fdoapdomctlite and
_10geatuif M%H‘Fh@sol%rgwaé‘emp&ta%ﬁ Qtimg ST Hggdi@)t(ﬁ cé@pound
|

gé?a%a Tﬁm O%% nmol ), 2-chl oro- 4 ronopyr I ne
, 5- bi s(di phenyl phosphi no) -9, 9-di net hyl xant hene (83
ng 0. 00044 20 nol), sodiumtert-butoxide (264 ny,

in toluene (7.5 n1) was degassed under

Tri S(dl benzyl i deneacet one) d I adiju )-chl orof orm
adduct (46 ng, 0.000044 nwsy as add¥d. The m xture
was heated at 100C for 9 econds pn a Biotage
Initiator m crowave appar N\Jﬂ\e/ﬁl e was cool ed
down to roomtenperature then pou“ireof 0| nto water
agd i%;gtra ed twice wt EtOAc The 25 organic IS\

Emilgs PRSEASS & SHMPRURRCaYaS felliwed vitarkn f?m@tew g 0
( 8@, 0.0b94 7t eelpahd iatatnddiege 200V ergt 0.08(82ewa) beaing the mitkigre
r glsfﬁb@fdﬁv%@ n’HMftés 1h Q%l(ﬁ? qultlytgpm&mmgta[?&.{%h)(ftm rkup, the
2006/ 032631 054604  -77 ove |1 ca
( FR5idg8 way Pttﬂénea emm upp eNeMAPErBReXEh el (P-03 1 (Fuend:
f DatM/MeE 985 )eThacmird Batiock were chlleetes ahdsharbol vems was evaporated,

e YibiS L6l ;Ag}ﬁ& gf conpound 102 as

ay%gﬁgge fo%% o§o§g&n%@§%2ga% eparati on_ of conpound

~103 N\ N G Conpound 102 (70 ng, 0.00012 nol) was
sol.v In a SN hydrochl oride solution in

d'ﬁ ngl % 9' hyd hlorid luti [

Compound 92 (23 mg, 0.000043 mol) was dissolved in EtOH (1 ml) and MeOH (1 ml).
Palladium on carbon (10% wt) (10 mg) was added. The mixture was stirred at room

temperature under hydrogen for 20 hours. The mixture was filtrated on celite and



2-propanol (1.5 m). Water (2 drops) was added. The
reaction mxture was stirred at roomtenperature for
w®2006/08%31 The reacti on was quenched and basi f i BCi/mP10h5/654604
saturated sodium bicarbonate solution and extracted 3
times with Et OAc. The organic |ayer was 10 dri ed
(MSH), filtered, and the s¢jvent was evaporated. The
residue was purified by colunn chromatography over
sivaphed wibIM¢QiD- 1818 sgimynt (vab eraporatelit Thac¢sidpe vak pxried by SCX
5@b1afh chrbRBtoRHpRY, feRitd @Nag 1ON&) 60dnRelRthaRd otdif oil.
sol vent was evaporated, yielding 33 ng (76% of
conmpound 103 as a white foam 15 Exanple B30
P Bghgn_ of _conpound 104 NI NH 6-N OH A mxture

0 -Ch o- a- met hyl - 2- pyri di nenet hapa| (170 ny,
0 Pyparatioppeficomperndifft er nedi a , 0.00 11 rol)
in acetic acid (2 mM) was s red er Argon at 120C

for 1 hour, then cool ed dfﬁf\ﬁ; to roomtenperature and

poured out into water. g rgsulting mxture was
basified with a 4N sodi un w’r*ql,e\iolution and
extracted 20 twice with Et OAc. The.o jc | ayer was
washed successively with a saturated ‘g’iﬁﬁfi on of
sQdi.um bi carbonate _and wi.th brine,. drje .
5 ¢ oI bR SRR SubPind s s 0 lGu S b aiae 47
w0, POPRP mgh) anslintermedintiohetd greapAY0S6venl), Beating the gaikture
]S 4020638k 50 ﬁ{ilhlﬁé%tirl'l la Eﬁ(ﬂ%ﬁﬁlﬁ?ﬁk %Q/r(ﬂﬁbl)ve appagatBUARer workup, the
r i on r n .ven
e YA by S8 GG ROCabRop RO e (R ryseryere,
b&CSQM%WPéQHM 12006V 3pB3 1ac paT MErR@disstebap@oie solvegt was
10 E¥ afed BadidiiE 8P &gall i RNofRbmeeiradne a #%ilH HN | | NH
kKN O A m xture of conpound 104 (106 ng, 0.00029 nol)
and activated manganese oxide (148 ng, 0.0017 nol) in

crharatgpm (4 n) was stirred at room tenperature for
6_hours. — After filtration thrqugh a-eelite pad, the

s BreREALonHSOBPABEPat ed and esidue/was 5 purified
by col um chr omat ogr aphy o) silida wgel (40-63 m
(eluent: EtOAc). The pureg fractions were collected
and the sol vent was evapdfajed, yielding 4 ng (3% of
conmpound 105 as an or ange 0t dwmpl e B32
Preparation of _conpound 106 I N HN N1O
Compound 94 (50 mg, 0.000088 mol) was dissolved in MeOH (3 ml). A 5N
hydrochloride solution in 2-propanol (5 ml) was added. The mixture was stirred at
15  room temperature for 17 hours. The solvent was evaporated. The residue was poured
out onto water and extracted with EtOAc. The organic layer was separated, washed
with a saturated solution of sodium hydrogenocarbonate, dried (MgSO4), filtered, and
the solvent was evaporated, yielding 15 mg (36%) of compound 95 as a yellow oil.

20  Example B22



" N ~ Nom 10 Acetam de oxinme (11 ng, 0.00016 nol)
was added at room tenperature under argon to a

worRoobsx3Df acti vated 4k nol ecul ar si eves and BOOEP2ZO0S/054604
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hydride (3.72 ng, 0.00016 nol) in THE (0.6 m ). The
reaction mixture was stirred at 70C for 1.5 hour then
cool ed down to room t enper at %ne) A sol ution of
compound 200 (50 nmg, 0.00013'hol) in THE (0.6 nl) was

adi@dar pf&tedire as:fb't &ﬁng&lm 86 v avBSloebd, @faﬁﬁlgaﬁomﬂ%nﬁaﬁatens

Wg;ljge()r mgnrbg)()é% 1n e\ﬂn atgye(ﬂg(grlné&}) ()60$£m0 )I h%gtm?% the mixture
| ety 630°udier ldrquenn a(lirg@emmtlafqr imierpwaive appafatiih é\f@bWVldinP, théas
€ 3 34 € uri (A y B8R U Broniess ra‘ﬁHfr bier Eﬂczb @mn) (eluent:

e AR e st 7 slephat B ptvent was

c civhipetteat yighithgt 198 meoBYEhef apppourehdgpor greadhil. yi el di ng 16
ng (30% of conpound 106 as a yellow oil. 20 Exanpl e
B33 Preparation_of _conmpound_107 NI / HNI NH O~ N
N@gﬁﬂﬁBOBZGSl PCT/ EP2005/ 054604 -79 Sim | ar

IO&Q UbE oS g{md:@,rrpound 106 was folfgwed, starting
'''''''' enzam doxi e (38 N, ) and conmpound

200 (90 ng, 0.00023 nol). r workwp, the residue
was purified by columm chg t ography over silica gel
(40-63 m) (eluent: DCM c 90/ 1Q),. The pure
fractions were coll ected a‘ﬁd the ol vent was

evaporated, 5 yielding 13 & of _caonpound. 107 as
a Granesrg 8P H‘g7 PrRpQlil rﬁlefl)p%?ShiﬂSSql‘Y n RT3 Mk Ry yde
Pr(&pag AL.00079 afol) and watel(11dd8p) ' wete dddéd. Hihk Mickturé was stirre at room

0 ]t%&ra?hd;@‘f&% HBLS Oﬁ‘%%s@du%%va%_'g%rgcpgm ghltgq'va?eg gnd’@(%racted with

start

prPéﬂ $F -k Qfﬂaﬁﬁcd%)ﬁf Wes eapatpg), Wa@heéo’cﬁlsa Aosorivanly desigssahigon-
200e b%@mml‘jayeﬂw 200R:3atdd) wasHell widhfat 3N hyseocklofide §oneiohediedue

WaR1gREY)! fildoh, Wa BOLHTTA: %R QMIFS:20H RO YesRNE WaS bR R bY8LX

column chromatography, yielding 20 mg (41%) of compound 97 as a green oil.

Example B24

Preparation of compound 98 QV\EQ
KL Ny

Similar procedure as for compound 86 was followed, starting from intermediate 19
(170 mg, 0.00079 mol) and intermediate 2 (180 mg, 0.00071 mol), heating the mixture
at 120°C for 80 minutes in a Biotage Initiator microwave apparatus. After workup, the
residue was purified by column chromatography over silica gel (40-63 pm) (eluent:
DCM/MeOH 85/15). The pure fractions were collected and the solvent was evaporated,
yielding 224 mg (73%) of compound 98 as a brown oil.



(40-63 m (eluent: EtQAc/cycl ohexane 50/50). The pure
fractions were collected and the solvent was

weraposmsed, yielding 50 ng (45% of conmpound ROBER®0OH054604
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yellow solid, nelting point 159C 161 C. 15 Exanple

B35 Preparation of _conpound 109 1 NCIPHNNH NO/O
O~ Simlar procedure as for npound 86 was fol |l owed,
starting from 4-chloro-2, 6- pyridi nedi carboxylic acid,
dipxaibplB2gst er (228 ng, 0.00099 nol) and internediate

2 Pr_é_ 2r5 1or'{'gfq991i 9919 _ nmol ), heatijpg th xture at 120C
f o PG RS ‘ot age | ni it rowave
apparatus. After workup, esi duexwas purified by

col um 20 chromat ography oxer silica gel (40-63 m
(eluent: acetone/cycl ohexgng 30/ 70 to 60/40). The

pure fractions were coll ec¥e ‘andothe sol vent was
e\caquoa?de@ﬁ (190 eﬂgplcb.nrg)/zs Ghol)hs (%991 vealfin Sp@PpDUM) A6icoaked at
Y& . 3 P -.80-
oyt e AL o 6o SRRl AR s 2
| stirregpt SRP(Qr A haprg £ The seagfion waseruprshipdysh patef grdglriwlvep) yas
angapofdt&r ffgtdlieﬁﬁﬁb was(e tr By DD AcNTIRCE fAntc 1a e wds (eparaiki,
tirne in M Di.scaver . m

(RSBl o BN B ARRNEL L RV YD
t dHigeed aandrtlee solviert veas @ vapoeitagaT R iaviene ers PiBhed by calidey .
Tftﬁ%dfﬁ;mgwpﬁy YR sillicd g (zmd%z,/ptgg l'(elgli_éﬁlk:iﬂ(ﬁ\ﬂl\@ﬂl leﬁwmhe pure

ed wt : e _organi.c er
SR Ut aedl i e LR ARl e BT G HRTor
wetsmpeupdy8rag e eelorleppeil.r esi due (1g) was purified by
col utm chr omat ogr aphy over kromasil (15-40n) (el uent:

DCM MeOH NHACH 95/5/0.5). The pure fractions were
cdxhmpledd?6 and t he sol vent was evaporated. The residue

( @ 3arbRst sk lopzed from 10: CH3 OH. The

precipitate was TiTtered off f {8/ yielding

0.182g (29% of conmpound 197 nel tTrey point 136C.
Exanpl e B37 Preparation ofAconmpound_1.11 H HN ~I |~

OH A m xture of internedilat 1 (0.0016 nol) and
internediate 2 (0.0018 nol) Iin acetic 15 acid (3.5nl)
was stirred in a CEM Di scover “fi Xr oMave oven (P =
300MJxtat oflid@Gnéddate 20 (107 mg, 0.00047 mol), intermediate 2 (118 mg, 0.00047

mol) and a 5N hydrochloride solution in 2-propanol (0.12 ml, 0.00072 mol) in 1-
methyl-2-pyrrolidinone (2.3 ml) was stirred under argon at 120°C for 2 hours, then
cooled down to room temperature and poured out into water. The resulting mixture was
basified with a saturated sodium hydrogen carbonate solution and extracted 3 times
with EtOAc. The organic layer was isolated, washed with water and brine, dried
(MgS0,), filtered, and the solvent was evaporated. The residue was purified by column
chromatography over silica gel (40-63um) (eluent: DCM/MeOH/NH40H 90/10/0.5).
The pure fractions were collected and the solvent was evaporated, yielding 61 mg
(26%) of compound 100 as a beige foam.



5 mnutes, then cool ed back to roomtenperature. Ice
and concentrated NaOH were added. The m xture was

we@xdosasteed twi ce with DCM The organi c | ayer WaST/EP2005/054604
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separated, dried (MgSO4), filtered, and the sol vent
was evaporated. The residue (0.99) was purified by
col umm chr omat ogr aphy over kr7é)rmasil (101tm (eluent:
20 DCM MeOHLNHACH 93/ 7/ 0.5) he pure fractions were
CcHxL e teqﬂnand the sol vent was evaporated. The residue
( tp% las, \%é’ ]Irol zed from CH3CN ;,- acetone. The
prEARLP PLce lered off and d yi el di ng 0.
137 (2199 of conpound 111, pelyi |nt 104C. WO
2006/ 032631 PCT/ EP2005/ 0546- 81-] Bxanpl e B38
Preparation of _conmpound 1mI2AN I | NI ~ . o~ H OH
A m xture of internedi atﬁg%'i (0.0025 nol) and
i nternmedi ate 27 (0.0025 |4 in acetic acid (2 7rrfl)
S stlrred in , M Di scover rowave oven
SQOUA B e 5 riUMOLT OB BEBght MOUTE Sbrm
t enperediater d. (53 e0.0NT n®N is FHIFW iy OWX inder avgore The mixture
a t
&%E?“f@%ﬁ%‘ B S ORT R BB Oy ﬁg\%reﬂ"? iR
sGhd ertacikg Y Fper- ér'théﬁfgal‘liﬁ éayF'é‘éi?Scfﬁféar‘(t?L @2 4) filtered,

pund fheaolvént wae edapomated I Phe nesi dug map bylutoied 11$MeOﬂ’:‘(1 @) and
( 1084 d@ﬁlw&% o 9-‘1(-[}&%?3‘1 1%%e§%eqec§gmmyaﬁ RY00017

fractions were coll ected vent
e Vb sostivp cyapporohydede | 8 meg0- 88 molaend agednaqig (§j dop) in
2 -NieQEp endH ). Tid3GiNturd as goikred CPhdat & rvas tehipetaaiie pontd odt@nto

Qféﬁteﬁl hdagctraytla(? vgéep\glt}pE@AQgFﬂé%%n %ayeqwgpgéﬁggteﬁl\gashed with a

fsa%ﬁ%géamon qf sedum hyﬁO&Fr@arhante a‘NH”]t Pring, griqd{ Mg,
bditefrey cind de: soBeMOZ6 etapbiatednlre &Mk wds potifiedr@ladded

_&%@%@ﬁépﬁgf’f& SB%EMp%gr@@%fugﬂ E’tEéx ?{1&5%@%@%’90/10/0 3).

¢ pyte fragipngaygreciollpciedangd thegolverirwag eypparated, yieldingdmme
b @s4vbysicosipoundaen)s awsgeddsded. The nmixture was stirred
at room tenperature overni ght. Lithium borohydride
(10eq) was added. The m xture was stirred at room

@@tBlgge for 4 hours and 30 m nutes. Lithium
561&31&%63 added. T m xture was stirred

a ----‘?pé H’?I{ gy for 24

Q%Q
o, 5

N Cl

A mixture of intermediate 23 (500 mg, 0.0011 mol), 2-chloro-4-bromopyridine (213
mg, 0.0011 mol), 4,5-bis(diphenylphosphino)-9,9-dimethylxanthene (83 mg, 0.00014
mol), sodium tert-butoxide (264 mg, 0.0028 mol) in toluene (7.5 ml) was degassed
under argon for 15 minutes. Tris(dibenzylideneacetone)dipalladium(0)-chloroform
adduct (46 mg, 0.000044 mol) was added. The mixture was heated at 100°C for 90
seconds in a Biotage Initiator microwave apparatus. The mixture was cooled down to
room temperature then poured out into water and extracted twice with EtOAc. The
organic layer was washed twice with water, once with brine, dried (MgSO,), filtered

and the solvent was evaporated. The residue was purified by column chromatography



hours and poured out into water. MeOH and THE were
evaporated. DCM was added. 20 The m xture was

wo pdob@smel;, yielding 0. g of a first batch of BPCT/ER2005/054604
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product. The filtrate was extracted with DCM The
organi c | ayer was separated, dried (MgSO™), filtered
and the solvent was evapora%,?d yi el ding 0.035g of a
second batch of crude product. Both fractions were

pu)welfsu&d gBIY4@.8% YAM ;EJ&M@ mwmwﬂyxaay 5@/7®r DheBsird frickiods were

aP R and PENe Ghve Carr et ed dhat et P o

ewdpigr &aed, yi el ding 0.056g (28% of conpound 113,
melting point 154C. WO 2006/ 032631 PCT/ EP2005/ 054604
-82- Exanpl e B41 Prepar ation- of conpound 36 HN \ N
| BdabpleiB2Our e of 4-brono- pyridine, hydrochloride

rmedi ate 2 0. 03 nol) in acetic
amsgﬁégg}pn% """" guds(,itnlltorgr ed athe@é’ ory m nutes, then

cool ed to room tenperatuge;~poured—gut into ice water
and basified with potassi carbonate. DCM 5 was

added. The m xture was stfrffed for 30 m nutes, then
filtered over celite. The Tiltrate was decanted.
Célonmpeunaid2 ((dkmp, LGHO0IL P mOOM Bkl (@51 B PN hfHmcitpridetsolution in
V\@Spr%ah&r(@@ I 'WateoiQZ QEIPL RS, ad&é@le’ﬁhé fehdciiBh B uBNak stlrred at
filtrates vver&)égg d, dried I\/Pgﬁ%flbltgrcg @ ted
tﬁ%om caPganie %%E@P LR WHAUFISrdiTd pyee ‘t}fﬁ mura ©
puedifim b athpnaosaution@hd oratied B dpley with Ve AsiThe oage layer was

( AedoMsd. & lriwert; anm W\M"@%O%ﬁf& redidue MR pRHFi& by
rctlggs 10vvee ect

col e so
oG REI AP R ORHENY S g §9 9T MALChEReh O Priohexane
pr56f56n Fhe purd frectipnewepicokecedwwas the isbivert eds efaborared, yielidieg 33

yin? 6%90&0@@0&?&210@3 0% WeRIRAKNd 36, nelting point
23 Exanpl e Preparation. of ... nd 115 CH Jr

ffN HOHIIINII/NIi H 15
N 2- raxyet hyl ) pi perazi ne (0.0019 nol), EDC (0.0019

(0.0019 nol) and triethylag ne (0.0019
n&%ﬁﬁiﬂé?@fé@@@@luqddoé sol ut i \)\%@edi ate 41
(0.0013 nol) in DCM DWVF 75 (20ndy. The m xture was

stirred at roomtenperatu overni ght. Potassium
carbonate 10% was added. m xture was extracted
with DCM  The organic | ayer s separated, dried
(MS™), filtered, and the setvent was 20 evaporat ed.
Themixesté aitech]8oI2@ thWels pyriditehicendly 1 Wahgl W0011 mol) and

CORABEEY gl AR A P s

c ARV ecterbeysghen cooled down to room temperature and poured out mto water.
The resulting mixture was basified with a 4N sodium hydroxide solution and extracted
twice with EtOAc. The organic layer was washed successively with a saturated solution
of sodium bicarbonate and with brine, dried (MgSQO,), filtered, and the solvent was
evaporated. The residue was purified by column chromatography over silica gel (40-
63um) (eluent: EtOAc/MeOH 80/20). The pure fractions were collected and the solvent
was evaporated, yielding 190 mg (47%) of compound 104 as a beige foam.
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t he solvent was evaporated, yielding 0.027g (4% of
conpound 115. Exanple B43 (H Preparation of conpound

PCT/ EP2005/ 054604 - 83

1-[ 2- (2- hydr oxyet hoxy) et hyl ] pi perazi ne (0.0019 nol),
EDCI (0.0019 nol), HOBT (Oﬁ2$19 nol ), and
triethylam ne (0.0019 nol) e added to a sol ution of
i Exempe®3ate 41(0.0013 nmol) in DCM DMF 75/25 (20ml).

T ] ticred at room te ature
o&@%ﬁ%ﬁ#ﬁ&%3§@§g§#8§1carboqﬁzggkfgﬁig;ﬁadded. The

m xture was 5 extracted Wy organi c | ayer
was separated, dried (MgS®4), filtered, and the

sol vent was evaporated. Thelresidue (0.38g) was
purified by colum chromat®gifaphy over kromasil (10m
(el uent: DCM MeOH/ NHAOH 90/ 16/ 1). The pure fractions
wey mixtyre i estpeandy (1 femg O 0PEAT mal andeackipaipdamantganese oxide
yi(ed8ahg)@.0011088Y if dsfoph (& MPRAdRErddl rookDefayaraftecfoBd Hours.
SRLBLR e RO e g ot Moborlytho b Rl
4 penfiesy y-colynpyahramaytrapBy @y pHicad i(Heo63 gim) GhenthBI0Ag) The
aGBtel fRactéils et EIBlidctobdnd $id solveft Wl capolalddDiisSIaRg A me (3%) of
m 1ﬁ%c for 15 mnutes. Acetic acid

SOURMG09Ye Gihace 140K . .
vaporat ed. € crude product was dissolved in
DCM The organic | ayer was separated, dried (MSO),

fi!tere% 2nd the solvent was 15 evaporated. The

r g) was purified by colum chromat ography
oVeapamiidn efzogebund(106- 401t ) (elluent : MeOH/ NH4OH
93/7/0.5). The pure fractiqﬁijﬁere ic ected and the

sol vent was evaporated. T esi due 10.27g) was
crystallized fromacetonigryle. The precipitate was
fitlered off and dried, Yy tong 0. 233g (31% of

conmpound 117, nelting pointNZég C. 20 Exanple B45 HH

Preparati_on_ of _conpound 118N O N~/oH / NI
Acetamide oxime (11 mg, 0.00016 mol) was added at room temperature under argon to

a mixture of activated 4A molecular sieves and sodium hydride (3.72 mg, 0.00016
mol) in THF (0.6 ml). The reaction mixture was stirred at 70°C for 1.5 hour then
cooled down to room temperature. A solution of compound 200 (50 mg, 0.00013 mol)
in THF (0.6 ml) was added. The reaction mixture was stirred at 70°C for 1 hour. The
reaction was quenched by addition of water and extracted twice with EtOAc. The
organic layer was dried (MgSO,), filtered, and the solvent was evaporated. The residue
was purified by column chromatography over silica gel (40-63 um) (eluent:
EtOAc/cyclohexane 70/30). The pure fractions were collected and the solvent was

evaporated, yielding 16 mg (30%) of compound 106 as a yellow oil.

Example B33



HN \/ N 5-am no-1-pentanol (0.0019 nol), EDC (0.0019
nmol ), HOBT (0.0019 nol), and triethylamne (0.0019

woredop/08eBe added to a sol ution of intermnmedi at ePALEP2005/054604
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(0.0013 nol) in DCMDW 75/25 (10m ). The m xture was
stirred at roomtenperature overnight. 25 potassium
carbonate 10% was added. The7 I Xxture was extracted
with DCM The organic |ayer Wwas separated, dried

( Mg Of)prockilirt &y Blcondpdtnd 0% e IfyBIMed ViRt RVag0 bézedidoxime

T S

ST RO AS 0 SHE S O, T pon o
PW@Z}@@BWMGMOMHMWOQIWWM perpiverd MaaBHad et
t Q)(&QfE&OAZ )90/1(T)h Ehd)lb{frefrﬁdn@ﬁi w&e Sol]’éﬁtre@ afdthé aﬂteﬁadwamporated

1e]<§1n d? é%o? cO goru%ag% ar 9 In%lncpme% gpomt 170°C-174°C.

corrpound119 H\ I I HN 6-11, N 5 A mixture of
inier gfg %t es 86 and 87 (179 ng, 0.00045 nol) and 10%

p over carbon (20 ng) in Et was stirred at
r Rogpatagnpel @mpoendaddier 1 at nmsphere hydr ogen f or
16 hours. After f||tration | ite pad, the
sol vent was evapor at ed. et esi due"was purified by
col utm chr omat ogr aphy ove ilica gel (40-63 m
(eluent: DCM MeOH 9/1). e fractions were

col l ected and the sol vent was—40 evapor at ed, vyi el ding
70 ng (47% of conpound 119 as)a yellow foam Exanple
B47 Preparation_ of _conpoun O HA mxture of
internmedi ate 2 (0.050ng, 0.0868199 nol),

4-S3jil 3 PrdcB@Ga A edngRINE B6 via3 Eithwed, s{a&)@ﬂg&&bm Hyéiiox y- 2-

e.stirr and over ni
Ng)g_@g?hammld%mlde 1{1% ! g%B%éJraglg an lgnéi; 2|08 é % ‘iP(ng
panal)- ShiET Serkm G‘letrhfédlm was prefieghy @tuyrrw@tpwognrmwpver s1hca gel

t qatnmsz pinY{efich© 1A DS oheiyél 5@;75(»213& phird fRaciBiisBlere collected and
a

W
C I ERER s o i Sl Gl ot g vtiow st
c meediingtpomt APNE-IHEE. kromasi| (10m (el uent:
DCM MeOH/ NHACOH 90/10/1 to 80/20/2). The pure
fractions were collected and the sol vent was
e\EapopletB3d, yielding 20 0.045g (45% of conpound 120.

wgﬁ.(?&ﬁgﬁpgﬁmat' on of corrp&@d\(]@ HHN.2

Similar procedure as for compound 86 was followed, starting from 4-chloro-2,6-
pyridinedicarboxylic acid, dimethyl ester (228 mg, 0.00099 mol) and intermediate 2
(250 mg, 0.00099 mol), heating the mixture at 120°C for 2 hours in a Biotage Initiator
microwave apparatus. After workup, the residue was purified by column
chromatography over silica gel (40-63 pm) (eluent: acetone/cyclohexane 30/70 to
60/40). The pure fractions were collected and the solvent was evaporated, yielding 30

mg (7%) of compound 109 as a yellow foam.



waeiosne3and refl uxed overni ght,
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A m xture of 3-pyridinecarboxal dehyde (0.0028 nol) and
intermediate 2 (0.0028 nol) in MeOH (20nl) was

then brought POI/EPINF/054604
tenperature. 25 Sodium tetrahydroborate (0.0028 nol)
was added portionwi se. The m xture was stirred WO

2006/ 032631 PCT/ EP2005/ 0546% -85 at roomtenperature
for 5 hours. Ice and water.wfe added. The nixture was
extiagpled®bo Wi th DCM  The organic |ayer was separated,
dried (MS red, and thg sol t was
ev%?&%%t%&&%@u?‘ieg%due was ‘I‘ﬁ ' col umm

chromat ogr aphy over silica, (15 m (el uent:

DCM MeOH NHACH 97/ 3/0.2). The pure fractions were
collected 5 and the sol vini s evaporated. The

residue (0.4g) was taken up iY), HC/isopropanol/diethyl
ether. The precipitate was filtered off and dried. Ice
arfMiEYE ol injgamediat 42 (- 00 @a apg! fyamadiateg (009  Sgolin agetic

s adidyAShY dnoxircd aBN0°T ivea GEM Dis@vevasicromave achéB =B00W) for 5

utl—? ‘?he'h %?dh gMg%\?&el?t&&)T Y@‘g)eﬂ rd § &eedqci Qé( nS‘n? lhllyjtm}mde were

chr omat uent
t At 6%@7@ %18‘;5‘% ﬁéﬁ%ﬁtqrﬂweﬁ%/ &“elfte Wss WaShﬁ%Wﬁh PEM/YIeOH
f r(@%/5). Whs orgerielagal was ctpachtaindiidd®gSol)y Blkredyasd the solvent was

sl B Ao
pride; Wf@a‘?’é‘e%gcw H 948 b dihe atre fippiiqngivsgs collected
0.a23 the(s3R8MHt wak eﬁpﬁﬁ&ﬂﬁﬂne]ré’slduel(e Bp)atRdrydallied from

hy(%i WéHCTF?e Ti n_p]%a e was fﬁﬁal‘e‘.dloﬁgang gh&{ g%g%%aocg%?gwg%f

st s were prep

t gomReugfll PH@IWH 4mpl es. The fol | owi ng
abbreV|at|ons were used in the tables :.C2HF302 st ands
for the trifluoroacetate salt, int. stands for

i dixempledi3dt e, conp. stands for conpound, HC . stands

fqrregayﬁ()ggmogfpb@n@qu salt, np.nstan for nelting
poi nt, nms. stands for MASS ectr ofm-20 Table F-1 H

N HNNNHHHN NN.1 5&He; Co. No. 1; np. 170C
.1.81 HOJ; Co. No. 2; nmp. ABBC .............
....................... LX) . ... Ex. [Bl Ex.
[B2] NH | NHN\ I NN H [gcLon Co. No. 3; np.

238G e oNitermediTE 31 #0016 mol) and intermediate 2 (0.0018 mol) in acetic
acid (3.5ml) was stirred in a CEM Discover microwave oven (P = 300W) at 120°C for
5 minutes, then cooled back to room temperature. Ice and concentrated NaOH were
added. The mixture was extracted twice with DCM. The organic layer was separated,
dried (MgS0,), filtered, and the solvent was evaporated. The residue (0.9g) was
purified by column chromatography over kromasil (10pum) (eluent:
DCM/MeOH/NH4OH 93/7/0.5). The pure fractions were collected and the solvent was
evaporated. The residue (0.2g) was crystallized from CH;CN/MeOH/acetone. The
precipitate was filtered off and dried, yielding 0.137g (21%) of compound 111, melting
point 104°C.



Ex. [B3] Ex. [B4] WD 2006/ 032631 PCT/ EP2005/ 054604
86 NH HNI/ I'NI / NNH H(Il NH N...... L
WO 2006/032631 . . .. ........ e e e PCT/EP2005/054604

Co. No. 5; ns. 383 .1.67 HCIY Co. No. 6, np. 160C
. .Examp]e B8 . e e e e e e e e

. B{ng{'@t}gﬁ_gﬁggmpgl}]}_d__1__1_2 " w o . /\r}i ............. s = oo
......................... . . | | S e e e e
........................ 0,

R R R ER IRy t"j'Ei:_tBéj'H”i_H'N”N”
OA hixtiré off intekmédidNB3 (0(00B5 MNob) afdl NriNediate 27 (0.0025 mol) in acetic
- acid (271) was stiredin NCE 'DPSF%];%S%W%[%EQ“P%P%OWN??&FC for
ok, e 5 oDt 38 e o s wote

5 238ded: The mixture was extracted with PCM. The organie layer-was-separated, dried
L OVERPR, Pl e YRR i Svapaee T iyl eyt pyedby
meplump 4lomatograpiy oyeBsilida gel @0pm) Bilgeny: DEM/MeQH/NHLOH] y

95/5/0.5). The pure fractions were collected and the solvent was evaporated. The

residue (0.56g) was taken up in 2-propanone/CH3;CN. The precipitate was filtered off
10 and dried, yielding 0.506g (35%) of compound 112, melting point 194°C.

Example B39

Lithium borohydride (0.0026 mol) then MeOH (1ml) were added portion wise at 0°C to
a solution of intermediate 35(0.0002 mol) in THF (15ml) under N, flow. The mixture
15  was stirred at 0°C for 4 hours. Lithium borohydride (15eq) was added. The mixture was
stirred at room temperature overnight. Lithium borohydride (10eq) was added. The
mixture was stirred at room temperature for 4 hours and 30 minutes. Lithium
borohydride (15eq) was added. The mixture was stirred at room temperature for 24
hours and poured out into water. MeOH and THF were evaporated. DCM was added.
20  The mixture was filtered, yielding 0.01g of a first batch of crude product. The filtrate
was extracted with DCM. The organic layer was separated, dried (MgSO,), filtered and
the solvent was evaporated, yielding 0.035g of a second batch of crude product. Both
fractions were purified by column chromatography over kromasil (5pm) (eluent:
DCM/MeOH/NH40H 95/5/0.5 to 85/15/1.5). The pure fractions were collected and the
25  solvent was evaporated, yielding 0.056g (28%) of compound 113, melting point 154°C.
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No. 15; mp 168C Co. No. 16; np. 100C .................
Ex. [B1] Ex. [B1] WD 2006/ 032631 PCT/ EP2005/ 054604
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A mixture of 4-bromo- pyridine, hydrochloride (0.034 mol) and intermediate 2 (0.0374
mol) in acetic acid (13ml) was stirred at 110°C for 40 minutes, then cooled to room
temperature, poured out into ice water and basified with potassium carbonate. DCM
was added. The mixture was stirred for 30 minutes, then filtered over celite. The filtrate
was decanted. Celite was taken up in DCM/MeOH (95/5). The mixture was stirred for
30 minutes, then filtered. Both filtrates were combined, dried (MgSOy) filtered and the
solvent was evaporated. The residue (16.8g) was purified by column chromatography
over silica gel (20-45pum) (eluent: DCM/MeOH/NH4OH 92/8/0.5). The pure fractions
were collected and the solvent was evaporated. The residue (4.2g) was taken up in 2-
propanone. The precipitate was filtered off and dried, yielding 3.6g (32%) of compound
36, melting point 236°C.

Example B42
Preparation of compound 115 j o

S
b ONS
N. N. E N
saglone
N
H
N-(2-hydroxyethyl)piperazine (0.0019 mol), EDC (0.0019 mol), HOBT (0.0019 mol)
and triethylamine (0.0019 mol) were added to a solution of intermediate 41 (0.0013
mol) in DCM/DMEF 75/25 (20ml). The mixture was stirred at room temperature
overnight. Potassium carbonate 10% was added. The mixture was extracted with DCM.
The organic layer was separated, dried (MgSO,), filtered, and the solvent was
evaporated. The residue (0.32g) was purified by column chromatography over kromasil

(10pm) (eluent: DCM/MeOH/NH,OH 90/10/1). The pure fractions were collected and
the solvent was evaporated, yielding 0.027g (4%) of compound 115.

Example B43
Preparation of compound 116 2’ 3

?NI O
H © N\) H
cha Ll oo
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NHN1 I NI/ HH N O Co. No. 21; np. 220C .0.76

HCO; Co. No. 22; mp >"250C _......... Ex. [B1] Ex.
[B1] HHN\ I NHr \ I N,_,,I I r HIN N\ N N
00 Co.No_..23;np_...107C > .. ....... Co No 24.

n’ﬂJ{ZEEthdroxyethoxgethll-]plperazme. (0,00 19 mol_)J_EDCI (0.0019 mﬁ)}, H(DBII]

w1(0p®13 2@1) inpCM/DME 75@5 (2?@@]T1EXHIXTJE§1‘]/33\PETQEO@6¢@32631

P@Fﬁ;ﬁ%ﬁ@56&15@&0%'[%5&&caMonatNlO%)waQadddd Hehhixturedvasl N
extrafgg (‘f’q_| ]IQ?MN?he organqg)laye% c\«)vca)lscseparateg,g drng%Mgged,), H?ered,z arid the
solvent was cvaporated. The residue (0.38g) was purified by column chromatography
over kromasil (10pm) (eluent: DCM/MeOH/NH,4OH 90/10/1). The pure fractions were
collected and the solvent was evaporated, yielding 0.108g (16%) of compound 116.

Example B44

Preparation of compound 117 g\/?__Q
HNO /i‘i\
{0

N B

A mixture of intermediate 2 (0.002 mol) and 4-chloro-1H-pyrrolo[2,3-d]pyrimidine
(0.002 mol) in acetic acid (5ml) was stirred in a CEM Discover microwave oven at
140°C for 15 minutes. Acetic acid was evaporated. The crude product was dissolved in
DCM. The organic layer was separated, dried (MgSO,), filtered and the solvent was
evaporated. The residue (1g) was purified by column chromatography over silica gel
(15-40pm) (eluent: DCM/MeOH/NH,OH 93/7/0.5). The pure fractions were collected
and the solvent was evaporated. The residue (0.27g) was crystallized from acetonitrile.
The precipitate was fitlered off and dried, yielding 0.233g (31%) of compound 117,
melting point 211°C.

Example B45

5-amino-1-pentanol (0.0019 mol), EDC (0.0019 mol), HOBT (0.0019 mol), and
triethylamine (0.0019 mol) were added to a solution of intermediate 41 (0.0013 mol) in
DCM/DMEF 75/25 (10ml). The mixture was stirred at room temperature overnight.
potassium carbonate 10% was added. The mixture was extracted with DCM. The
organic layer was separated, dried (MgSO,), filtered, and the solvent was evaporated.

The residue (0.38g) was purified by column chromatography over kromasil (10pm)
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\ T\he l?'esidue /wag' punl}lled IE'y c<')_1|umn chromatography over silica gel (40-63 um)
(eluent: DCM/MeOH 9/1). The pure fractions were collected and the solvent was
10 evaporated, yielding 70 mg (47%) of compound 119 as a yellow foam.

Example B47

A mixture of intermediate 2 (0.050mg, 0.000199 mol), 4-quinolinecarboxaldehyde

(31mg, 0.000199 mol) in MeOH were stirred and refluxed overnight, then cooled to
15  room temperature. Sodium borohydride was added portionwise and the mixture was

stirred at room temperature for 1 hour, hydrolyzed with water, extracted with DCM,

dried over MgSO4 and concentrated.The residue was purified by column

chromatography over kromasil (10pum) (eluent: DCM/MeOH/NH4,OH 90/10/1 to

80/20/2). The pure fractions were collected and the solvent was evaporated, yielding
20  0.045g (45%) of compound 120.

Example B48

N .2 HCI
A mixture of 3-pyridinecarboxaldehyde (0.0028 mol) and intermediate 2 (0.0028 mol)
in MeOH (20ml) was stirred and refluxed overnight, then brought to room temperature.
25 Sodium tetrahydroborate (0.0028 mol) was added portionwise. The mixture was stirred
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(15 40um) (eluent DCM/MeOH/NI—hOH 97/3/0.2). The pure fractions were collected
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CQveré\@ide&L The Midxturk e bieifiedNath sbdiumBdroR e 3NEXhe hBdlre B4s
exlracgd w1th'1)&l\/f\ll“ {1e residue (0.3g) was purified by column chromatography over
silica gel (15-40pm) (eluent: toluene/isopropanol/NH,OH 90/10/0.5). The pure

10 fractions were collected and the solvent was evaporated. The residue (0.24g) was taken

up in isopropanol/HC]/isopropanol/diethyl ether. The precipitate was filtered off and
dried, yielding 0.23g (20%) of compound 121, isolated as a hydrochloric acid salt,
melting point 130°C.

15  Table F-1 lists the compounds that were prepared according to one of the above
Examples. The following abbreviations were used in the tables : .CoHF307 stands for
the trifluoroacetate salt, int. stands for intermediate, comp. stands for compound, .HCI
stands for hydrochloric acid salt, mp. stands for melting point, ms. stands for MASS

spectrum.
20
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estabhsh full concentration-response curves. For each experiment, controls (containing
no drug) and a blank incubation (containing no cells or drugs) were run in parallel. The
blank value was subtracted from all control and sample values. For each sample, the
mean value for cell growth (in absorbance units) was expressed as a percentage of the
mean value for cell growth of the control. When appropriate, ICso-values (concentration
of the drug, needed to reduce cell growth to 50% of the control) were computed using
probit analysis for graded data (Finney, D.J., Probit Analyses, 2™ Ed. Chapter 10, Graded
Responses, Cambridge University Press, Cambridge 1962). Herein the effects of test
compounds are expressed as pICsy (the negative log value of the ICso-value) (see table
F-2).

Table F-2: Table F-2 lists the results of the compounds that were tested according to
example C.1 and C.2.

cell
Co No pS53-elisa proliferation
LAD pICso

1 3.0E-08 |> 3.0
2 3.0E-07 7.2
3 > 1.0E-05 5.3
4 3.0E-08 8.0
5 3.0E-08
6 > 1.0E-05 5.5
7 1.0E-05 5.7
8 > 1.0E-05 5.3
9 > 1.0E-05
10 > 1.0E-05 59
11 > 1.0E-05 53
12 3.0E-07 7.9
13 1.0E-07 7.6




22 1.0E-07 7.7 23 1.0E-06 6.4 24 1.0E-07 > 8.0 25 >

1.0E-05 7.4 26 3.0E-06 7.0 27 3.0E-06 7.1 28 >
WA 20R08%36. 7 29 3.0E-06 6.6 30 > 1. 0E-05 6. 5PCBLP2005/054604

1.0E-05 5.9 32 3.0E-06 6.8 33 > 1.0E-05 7.2 34 >
1.0E-05 7.3 35 1.0E-06 7.4 36 1.0E-06 6.7 37
3.0E-07 6.8 38 > 1.0E-05 39;4.0E-05 6.2 40 > 1.0E-05
41 > 1.0E-05—42 > 1 0E-05 43 > 1 QF- 05 44 > 1.0E-05
45 > 1.0E-05 6.0 W6 1, 0E-06 6.6 4% 1.0B-05 6.8 48
1.0E-05 6.8 | 40N | op3cis« |5 o praderaliove-log 7.0 51 >
1.0E-05 6.5 | 52 > [l. OELO® 6,3 53 piC4. OE-|05 6.2 54
1.0E-06 6.9 [ 5343. DE- ODEA73| 56 > T.40E-0% 5.6 57 >
1. 0E-05 6.1 WD130064 032635 PCT/ EP2005/ 0654604 - 113
cell 16 |> 1.0E-05 7.4

17 > 1.0E-05 6.2

18 1.0E-07 6.3

19 3.0E-07 6.7

20 3.0E-07 7.0

21 3.0E-08 8.0

22 1.0E-07 7.7

23 1.0E-06 6.4

24 10E-07 | > 80

25 |> 1.0E-05 74

26 3.0E-06 7.0

27 3.0E-06 7.1

28 |> 1.0E-05 6.7

29 3.0E-06 6.6

30 |> L.0E-05 6.5

31 > 1.0E-05 59

32 3.0E-06 6.8

33 > 1.0E-05 7.2

34 > 1.0E-05 7.3

35 1.0E-06 74

36 1.0E-06 6.7

37 3.0E-07 6.8

38 |> 1.0OE-05

39 1.0E-05 6.2

40 |> 1.0E-05

41 |> 1.0E05

42 |> 1.0E-05

43 |> 1.0EO05

44 > 1.0E-05

45 > 1.0E-05 6.0

46 1.0E-06 6.6

47 1.0E-05 6.8

48 1.0E-05 6.8

49 > 1.0E-05 |< 5.0

50 3.0E-06 7.0

51 |> L.0E-05 6.5

52 |> LOE-05 63

53 |> 1.0E-05 6.2

54 1.0E-06 6.9

55 3.0E-07 6.3

56 |> L.OE-05 56

57 > 1.0E-05 6.1




Co No p53-elisa proliferation

LAD I C50 58 > 1.0E-05 <

5.0 59 1.0E-06 6.4 60 > 1.0E-05 7.0 61 > 1.0E-05
WG2®6/0823> 1. 0E-05 5.6 63 > 1.0E-05 5.8 64 1POEEPBOS/054604

6.4 65 > 1.0E-05 < 5.0 66 3.0E-07 7.2 67 > 1.0E-05
5.9 68 > 1.0E-05 5.6 69 1.0E-07 7.0 70 > 1.0E-05
6.6 71 > 1.0E-05 6.1 72 >,]130E-05 5.7 73 > 1.0E-05
6.3 74 > 1.0E-05-5-8—75>1 OE-0555 76 > 1.0E-05
<50 77 >1,0E-05 5.5 78|> 1.0E95 5.0 79 >
1.0E-05 5.6 | 82N 1 op3gdisk |5 o Pradderaiop gE. 05 5.5 84
> 1.0E-05 5.18 85 > 1.DbBD05|6.8 86C» 1.Q0E-05 < 5.0
87 > 1.00E-05 &85. 8®E®51|Q0E-0558. 5 89 3. 00E- 06
5.4 90 > 1.[00B905| 5. 6.0EQ% > 1. 00E6@5 5.6 92 >
1. 00E-05 5.5 98 >/ 90B-B5|< 5.0 795 > 1. 00E-05 5. 1
96 > 1. 00E-05 %1°- QbEJ(EO E- 06 <6'§. 0

62 |> 10E-05 5.6

63 > 1.0E-05 5.8

64 1.0E-06 6.4

65 > 1.0E-05 |< 5.0

66 3.0B-07 72

67 |> 1.0E-05 59

68 |> 10E-05 5.6

69 1.0E-07 70

70 |> 1.0E-05 6.6

71 |> 1.0E05 6.1

72 > 1.0E-05 5.7

73 |> 1.0E-05 6.3

74 > 1.0E-05 5.8

75 > 1.0E-05 5.5

76 |> 10E-05 |< 5.0

77 > 1.0E-05 5.5

78 |> 1.0E-05 5.0

79 > 1.0E-05 5.6

82 > 10EO05 |< 5.0

8 |> 1.0B-05 55

84 > 1.0E-05 5.8

8 |> 1.0E-05 6.8

86 > 1.00E-05 | < 50

87 > 1.00E-05 |< 5.0

88 |> 1.00E-05 5.5

89 3.00E-06 54

90 |> 1.00E-05 5.6

91 |> 1.00E-05 5.6

92 > 1.00E-05 5.5

93 > 1.00E-05 (< 5.0

95 > 1.00E-05 5.1

96 |> 1.00E-05 |< 5.0

97 1.00E-06 |< 5.0

98 > 1.00E-05 5.4

99 1.00E-05 5.6

100 > 1.00E-05 5.4

101 |> 1.00E-05 5.6

102 |> 1.00E-05 | < 5.0

103 1.00E-05 54

104 3.00E-06 5.5




98 > 1.00E-05 5.4 99 1.00E-05 5.6 100 > 1.00E-05 5.4
101 > 1.00E-05 5.6 102 > 1.00E-05 < 5.0 103 1.00E-05
wW®2006/010841 3. 00E- 06 5.5 WO 2006/ 032631 PCT/ EP20PET/0B2069d¢54604
-114 cell Co No p53-elisa proliferation LAD IC50 105
> 1.00E-05 5.1 106 > 1.00E-05 5.8 107 > 1.00E-05 108

> 1. 00E-05 109 1.00E-06 < 5./G4. 110 1. OOE— 07 8.0 111

1. 00E-07 7. 1—3442 .OOE 67—F5—1143—> 1 Q0E-05 < 5.0
114 > 1. 00E- og <5 5;11,51% 1.00E. 68 < 5]0 115 >
1. 00E-05 < 5|, 01‘?13 SPP-95E| 05 PrYiferaion 4 s 1. 0oE- 05 <
5.0 118 > 1L 00E-05 < BA® 119 > 1pI0BE-09 < 5.0 120 >
1. 00E-05 5.3 1051 b 11.008E085 < 5.05.023 5.3 124 5.3
125 > 1. 00E-/0516% 4|> 1P60B=04.|00E- 05 58 5. 0 | 127 >
1. 00E-05 5.1 i®8 b 1106093 5.5 129 3. qOE-06 5.7
130 > 1. 00E-[056g 8|= IRdoE04.[00E-05 5.6

109 1.00E-06 |< 5.0

110 1.00E-07 8.0

111 1.00E-07 7.1

112 1.00E-07 7.5

113 |> 1.00E05 |< 5.0

114_|> 1.00E05 |< 5.0

114 |> 1.00E-05 |< 5.0

115 |> 1L.00E05 |< 5.0

116 |> 1.00E05 |< 5.0

117 |> 1LOOE05 |< 50

118 |> 1.00E05 | < 5.0

119 |> 1.00E-05 |< 5.0

120 > 1.00E-05 53

121 |> 1.00E05 | < 5.0

123 53

124 53

125 |> 1.00E-05 54

126 |> 1.00E.05 | < 5.0

127 |> 1.00E-05 5.1

128 |> 1.00E05 55

129 3.00E-06 5.7

130 |> 1.00E-05 5.8

131 |> 1.00E05 56

132 |> 1.00E-05 |< 5.0

134 {> 1.00E-05 5.9

135 1.00E-06 6.0

136 |> 1.00E-05 57

137 |> 1.00E-05 55

138 |> 1.00E-05 5.8

139 > 1.00E-05 5.7

140 |> 1.00E-05 5.6

141 1.00E-05 54

142 3.00E-06 55

143 |> 1.00E-05 5.5

144 5.5

145 5.6

146 |> 1.00E-05 5.1

147 |> 1.00E-05 53

148 3.00E-07 5.5

149 |[> 1.00E-05 5.7




132 > 1.00E-05 < 5.0 134 > 1.00E-05 5.9 135 1.00E-06

6.0 136 > 1.00E-05 5.7 137 > 1.00E-05 5.5 138 >
wd2@em3:51 5.8 139 > 1. 00E-05 5.7 140 > 1. O0BPOBEB2065/054604

141 1.00E-05 5.4 142 3.00E-06 5.5 143 > 1.00E-05 5.5

144 5.5 145 5.6 146 > 1.00E-05 5.1 147 > 1.00E-05

5.3 148 3.00E-07 5.5 149 x;4. 00E-05 5.7 WO

2006/ 032631 PCH-EPR005/-054604 115%Be== Co No
53-elisa prloliferption LAD 1C50 50 1.Q0E-06 5.5
251 1. O0E- 86 Cofogl  1pp-elisy [ oo PEligalPn 153 > 1. 0OE- 05
5.6 154 > 1. 00E-05 5.5ADI5% > 1. (Q0€%05 §.7 156 >
3.00E-06 5.5 1¥W7 > 11.00E0®% 5.8 B3 > 1.00E-05 < 5.0
159 > 1.00E-|[05148. 5] 1R00E:04 |90E-055® 4 161 > 1.00E- 05
6.0 162 > 1. 0p= Ob 5} 60Ed$3 > 1.00m 05 §.5 164 >
1. O0OE- 05 5. 165 OPbor)es 5. 3 106G ¢ 1. OE-05 < 5.0

154 |> 1.00E-05 5.5

155 [> 1.00E-05 5.7

156 > 3.00E-06 5.5

157 |> 1.00E-05 5.8

158 |> 1.00E-05 {< 5.0

159 [> 1.00E-05 55

160 [> 1.00E-05 6.4

161 > 1.00E-05 6.0

162 |> 1.00E-05 5.5

163 (> 1.00E-05 5.5

164 |> 1.00E-05 5.6

165 3.00E-06 5.3

166 |> 1.00E-05 | < 5.0

167 |> 1.00E-05 5.4

168 {> 1.00E-05 5.7

169 |> 1.00E-05 6.4

170 3.00E-07 5.5

171 > 1.00E-05 |« 5.0

172 |> 1.00E05 (< 5.0

173 > 1.00E-05 |< 5.0

174 |> 1.00E-05

175 |> 1.00E-05

176 3.00E-06

177 3.00E-07 7.3

178 [> 1.00E-05 5.8

179 3.00E-06 | 6.6

180 > 1.00E-05 6.2

181 3.00E-07 6.6

182 |> 1.00E-05 5.8

183 1.00E-05 6.3

184 [> 1.00E-05 6.0

185 3.00E-06 5.7

186 1.00E-06 6.0

187 1.00E-06 6.4

188 1.00E-06 6.1

189 [> 1.00E-03 5.5

190 |[> 1.00E-05 5.4

191 > 1.00E-05 5.5

192 1.00E-06 |< 5.0

193 3.00E-06 6.0



167 > 1. 00E-05 5.4 168 > 1.00E-05 5.7 169 > 1.00E-05
6.4 170 3.00E-07 5.5 171 > 1.00E-05 < 5.0 172 >

wd2@em331 < 5.0 173 > 1.00E-05 < 5.0 174 > 1PODEPDB5/054604

175 > 1. 00E-05 176 3.00E-06 177 3.00E-07 7.3 178 >
1.00E-05 5.8 179 3.00E-06 6.6 180 > 1.00E-05 6.2
181 3.00E-07 6.6 182 > 1.00Fg05 5.8 183 1.00E-05 6.3

1.00E-06 6.0

pogifesaiion 19> 1. QOE- 06 <

EP2005/ 054604
LAD | C50 194

1. 00E-05 5.7

184 > 1. 00E- p5—6-6—3185300E06-5—+—18
187 1.00E-06| 6. 4 188 1. Q0E{06 . 106589 > 1.00E-05 5.5
190 > 1. 00E-05°%04 -elis3 | 00E-
5.0 193 3.00E-06 B. 0 WBD2006/ 03268Cs0PCT/
-116 cell Go Mot ppB3- OGS prolifersation
> 1. 00E-05 5. 219519p 1106H=006 7.1 196 > 1.00E-05 6.7
197 1.00E-07 619 [981 4010106 5.9 47199 3
201 > 1. 00E- 05199. © 1.00E-07 6.6

198 1.00E-06 5.9

199 (> 1.00E-05 5.7

201 |> 1.00E-05 5.5

202 |{> 1.00E-05 5.5

203 |> 1.00E-05 5.5

204 |> 1.00E-05 5.1

205 3.00E-06 6.1

206 |> 1.00E-05 5.5

207 |> 1.00E-05 6.1

208 3.00E-06 |< 5.0

209 > 1.00E-05 |< 5.0

210 |> 1.00E-05 |< 5.0

211 3.00E-07 7.2

212 |> 1.00E-05 5.8

213 3.00E-06 | < 5.0

214 1.00E-06 |< 5.0

215 |> 1.00E-05 5.5

216 1.00E-06 5.6

217 |> 1.00E-05 5.4

218 |> 1.00E-05 |< 5.0

219 |> 1.00E-05 54

220 3.00E-06 5.2

221 > 1.00E-05 54

222 |> 1.00E-05 5.4

223 |> 1.00E-05 | 6.1

224 |> 1.00E-05 54

225 |> 1.00E-05 6.8

226 3.00E-06 5.5

227 > 1.00E-05 5.1

228 1.00E-06 5.1

229 1.00E-07 7.0




wa 206831851 6. 1 208 3.00E-06 < 5.0 209 > 1. 00EPOBER2085/054604

10

15

20

202 > 1.00E-05 5.5 203 > 1.00E-05 5.5 204 > 1.00E-05
5.1 205 3.00E-06 6.1 206 > 1.00E-05 5.5 207 >

210 > 1.00E-05 < 5.0 211 3.00E-07 7.2 212 > 1.00E-05
5.8 213 3.00E-06 < 5.0 214 1.00E-06 < 5.0 215 >
1.00E-05 5.5 216 1.00E-06 546 217 > 1.00E-05 5.4

218 > 1. 00E-05 < 5.0 219 > 1.00E-05 5.4 220 3.00E-06
5,2 221 > 1.00E-05 5.4 222 > 1.00E-05 5.4 223 >

1 ) 06nB6sitonlexadpié: Filnd cOdddatbet- 4 225 > 1. 00E-05 6.8
226 3. 00E-06 5. 227 > 1.00E-05 5.1 228 1.00E-06 5.1

229 1.00E-07 7.0 WO 2006/ 032631 PCT/ EP2005/ 054604
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F’rAeﬁ%ﬁ& bm)o% ofta@l%g&una QFf ﬁmﬁulla\ar S5 unRk aa&ébogg rctfis

act

Py R el i e el S Ramam AP B hartheg
s @hCUIO polpfinB-pyrrgladbing m aboatdP Iml ofivpthia fTee watrpwiler mixture is

PQleYad ByddaRY &t Ald ZAeTHen tl%pé:’i%”add%gqo nfbroMdifline cENBlose and
Sl eve

m, xt u
o RNt Vel o e %w%ﬁnﬁﬁamer@f% gsbies
aigtingll®.0§0 kapébt greh gbmplrisneegkét rap e @inipourihe fudnil (1) s
g¢honel | and conpressed into tablets, 10 giving

13'ng§lga%aqbéfelt0 I?Cl n fu%gg grl 7S mlgofl denarlrltl;rated et%ano(l) rll%?ellg gddgzl a
solution of 5 g of ethyl cellulose in 150 ml of dichloromethane. Then there are added
75 ml of dichloromethane and 2.5 ml 1,2,3-propanetriol 10 g of polyethylene glycol is
molten and dissolved in 75 ml of dichloromethane. The latter solution is added to the
former and then there are added 2.5 g of magnesium octadecanoate, 5 g of polyvinyl-
pyrrolidone and 30 ml of concentrated colour suspension and the whole is
homogenated. The tablet cores are coated with the thus obtained mixture in a coating

apparatus.



To a solution of 10 g nethyl cellulose in 75 m of
denaturated ethanol there is added a solution of 5 ¢

w@booebpsB1 cel | ul ose in 150 m of di chl or omet harer/Effves1054604 |
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there are added 75 m of dichloronmethane and 2.5 n
1,2, 3-propanetriol 10 g of pol yethylene glycol is 15
mol ten and dissolved in 75 njjgof dichl oronet hane. The
|atter solution is added to the former and then there
are added 2.5 g of magnesi um oct adecanoate, 5 g of
patyMmvyy! - pyrrolidone and 30 ml of concentrated

col our suspension and the whole is honbgenated. The
tabl et cores are coated with the thus obtained m xture
i n.a cadatompgundegdfemmatal®). 20 WO 2006/ 032631

PCT/ EP2005/ 054604 -118- CLAIMS 1. A conpound of
formula (1), 5 R R2 RG®6 7 HR)P g:HZ)n
N-(Gﬂg%pimﬁ)s b/ x"4 Y-(C N(CH2)t Z R R3 m a
N- oxi d wm(c;ﬁﬂ)aq(@qugmnxsa Q- e|/7 caIIy
orn1th5reof wherein 10 | 0, “or 2

and is O then a direct bond is |ntend drﬂﬁH
0, 1,42, x6r 3 and when n is O then a direct hond i's
intengéd: R*p is 0, or 1 and when p is O thenra direct

bond i's i ntended; 1§ sis 0, or 1 and when s is 0 then
a direct bond is |nt%nded t is O0Oor 1 and when't is
O then a direct bond is |ntended 20 Xis (=0 or

CHRBoxinb R8I 4 438itibS sd]ﬁ’(gra@&%chegﬁca@@'l%)ﬂenc form thereof, wherein
C3 7cyc|oalky| -C(=0 -NR 17R18, hydroxycarbonyl,

aryl C1_ 6a|ky|oxycarbony| het er oaryl ,
hen@KbéﬁyﬂaadbbﬂymisOﬁ@neﬂmanymcmsGamﬂyioxycarbonyl
pi perazi nyl carbonyl, yrrolldlnyl

plpe i di,nyl.car bonyl al k Io car bon Cl1_6al kyl
BED! SRR e R SRR Lo
hydroxy, am no, aryl, and heteroaryl C3_7cycl oal kyl

S%§9'Jrqtaﬁ&iw‘ﬂ4:r¥ Pis @hé%;ehtﬂb%ms ﬁéh&@t ed from hydroxy,
am no, aryl, and heteroaryl; piperazinylcarbonyl

substituted with hydroxy, hydroxyCl_6al kyl

hyds @y Cindahdayd i0QyiE€h aGlakdtpbnd jsymterolked;di nyl substituted
wi t h hydroxyCl_6al kyl; or piperidinyl carbonyl
substituted with one or two substituents selected from

hy ¢ b3y, and dei s §4qn A dire WP%W@E“ 4 kyl
Cl_6al kyl oxyCl_6al kyl, C1. 6al kyl (di hydroxy) C1_6al kyl

OfX is C(=0) or CHR?; wherein
R%is hydrogen, Cy¢alkyl, Cs7cycloalkyl, -C(=0)-NR''R'®, hydroxycarbonyl,
arylC; galkyloxycarbonyl, heteroaryl, heteroarylcarbonyl,
heteroarylCy_salkyloxycarbonyl, piperazinylcarbonyl, pyrrolidinyl,
piperidinylcarbonyl, C;_alkyloxycarbonyl, C; galkyl substituted with a substituent
selected from hydroxy, amino, aryl, and heteroaryl; C;.;cycloalkyl substituted with
a substituent selected from hydroxy, amino, aryl, and heteroaryl;
piperazinylcarbonyl substituted with hydroxy, hydroxyC, salkyl,
hydroxyCi_salkyloxyC,_salkyl; pyrrolidinyl substituted with hydroxyC,.salkyl; or
piperidinylcarbonyl substituted with one or two substituents selected from hydroxy,
Ci.ealkyl, hydroxyCi ealkyl, C; alkyloxyCi.¢alkyl, Cy.salkyl(dihydroxy)Ci_salkyl or
Cj.salkyloxy(hydroxy)C.salkyl;

R'" and R'® are each independently selected from hydrogen, C,.salkyl,



Cl . 6al kyl oxy(hydroxy) C 1. 6al kyl; R17 and R18 are each
i ndependently sel ected from hydrogen, Cl.6al kyl, WO

wQo6eHE2631 PCT/ EP2005/ 054604 -119 PCT/EP2005/054604
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di (C, . bal kyl )am noC, 6al kyl, aryl Cl1_6al kyl ,

Cl_6al kyl oxyC1_6al kyl , hydroxyCl_6al kyl ,

hydr oxyCl_6al kyl (C1_ 6a| kyl) .1qb.

hydr oxyCl. 6al kyl (aryl Cl. 6al k I) - < is -CR9=C< and

t hedi€helkybemadC|.qahe!. nrylG eblbﬂdcl eatEQ/Le@yC@Pelekyl hygjrexgf- padkyl,

S - GhliSx(ChisalRyl(C, CHI) HydWASC Glalk Eﬁ?lkt Fying

|ndepen en Iy hydrogen or Cl_6al K i's hydrogen,
hej_er oaryl Cl. 6al kyl oxycar bonyl Cl. 12al ky1, or

11Dl Ky lis -GRIBE pnd thertthailetted dine isorbondvo CEN TS BN,

kn?e@mﬁgﬂkloy @@%NE?Q%&flﬁm hydr oxy, ar yI 10
eter a nono-
di (E*" %B{W? s?ﬁgﬂ%y h’f%?gﬁﬁégﬂ: ?f(yl pi peri d| nyl ,

pyrrolidinyl, plpera2|nyl Cl. 6a|ky|p|pera2|nyl

ar/l; %dﬁ%lsllﬂé})@'&?&&ﬂl Y| salkyloxycarbonyl, Ci.12alkyl, or Cy.ppalkyl
het er,oar 6al k

C3 7\’37&@%&”?% Be B%ﬁ“g’zg E%}‘Itueatﬁ énd'e%e_nﬁlw]éflsslg?t%ﬁr@n hydroxy, aryl,
1 6attkphnyl, peumaz Cnyalkylok B, ishor sr difld dlgdyamiina inorpholinyl,
Cl 9&%5&’1 ﬁ%ln@/bl‘ﬁé&izm ry. Qﬂ%{éﬁkﬁx nYX ¥rylC, ealkylpiperazinyl,

het roa .

hyd éiﬂ ’aP@gﬁa %y@ 7Cl‘§igaé]%}119%§ﬂm%§'i‘q tuted with
a Slﬁh&ﬁ}'ﬂb&lk}’iﬂlwmpﬂfﬂlﬁyﬂ om am no, aryl and
heteroaryl; or C 3 7cyc| oal kyl substitut ed with a
sypst | t uent sel from am no, and heteroaryl;
SO R ARG 0 Comegy. HUCaag;
Cs_ﬁetymhnwll@/lkyloﬁl phalyklyib, lszdmyﬂiltdamgkdmhbnyh @ salkyl substituted
SUb%ﬁltaLéﬁ'tFkht s@ﬁ&t@&jfrfnlﬁ‘l iﬂn{;&/ %&Pﬁﬁﬁ heéfﬂa ’oraryl and

het er oar substituted with a
sub$# myaleﬂkylsse‘PS@EF@de'} %?HbﬁVEﬁ%WCte&ﬁﬁoﬁbamla? WYL angy

het deteranyl;; 25 R4 and RS are each independently

hydr ogen, hal o, Cl 6al kyl , pol yhal oCl 6a| kyI cyano
cmnoCl 6al tkCK r oxy, am no

ard IRy dfasg e%lksédﬁteéwylo‘ﬁaamoaﬁlaﬂ ﬁ%laalbﬂ\%ﬂ’séhlfedr"ﬂ&i 3cal
sel embeithcht @ivcre filoyl Isdedly axnino, aryl eidheteesued ] @C4;;c\3bhakgl

B A ot A A ST

heteroaryl C1_6alkyl; Z is a radical selected from 35

ary

WR* 20087 3 EMIandEREQW@%G@% Cr.chR9F, pdlyhald1,Qal&N, cy2hb,

R oc&&CRJdlk% Mo@ mnﬁﬂ)%r 6a:112y1({x‘§' gr) (a-3) (a-4)

R* and R® together can optionally form a bivalent radical selected from methylenedioxy

or ethylenedioxy;
RCis hydrogen, C;_salkyloxycarbonyl or C;galkyl;
when p is 1 then R is hydrogen, arylC,_alkyl, hydroxy or heteroarylC.galkyl;

Z 1s a radical selected from



R11 R11 11 R | 1, al1 I \ NR--NI ~/ I \ RRO N\10

NONRROHHNROHAO (a-5) (a-6) (a-7) (a-8)
WOoRlMeRI2B3R11 10 RI0O R N z/N N H N RLO 5 (a-9)PCHERD)S/054604

(a-11) wherein each R1IO or R 1 are each

i ndependent |y sel ected from hydrogen, halo, hydroxy,

am no, Cl_6alkyl, nitro, polyhal oCl-6al kyl, cyano,

cyanoCi _6al kyI tetrazol oG _6al kyl, aryl, heteroaryl,

aryl Cl1 6a| het er oa yI Cl _6al kyl ,

aryl ( Cl 6al k 7

het er &4 dr oxwWEE: 6 IkyI | cprb nyI,R“/ \\I
N 0

het er ryI Elarlblonyl Ral kyI car N\

aryl C 6@J1)kyl car bonyl Mt eroaryl C1_6al Ryl car bonyl

Cl1- 6al kyl oxy, C3- 7cyé‘r2?.)al kyl car bony3)

C3- 7cycl oal kyl (hydr oxy) C1- 6al kyl ,

aryl G - 6al kyloxyCl_6al kyl, C1. 6al kyl oxyCi - 6al kyl o yC]r
6al kyl , | kyl car on I yCl_6al kgl'] C1-

6al kyhoxgc T bonyl C1.(6al xyCL. 6 \ns wof

hydr oxy LI | oxy k-

Cl1. 6al kyl oxycarBonyg,C2- 6% ke?]yl N o
Cl- 6al kyl oxy£d- 6al kyl , ¥ 6al kyl oxycar(;)ﬁnyl (a %)
Cl1- 6al kyl car bonyl oxy, am nocar bonyl ,

hydr oxyCl_6al kyl , am noCl- 6al kyl , hydr oxycar bonyl ,
hydr oxycar bonyl €1-al kyl and| Rgr! R!

-(CH2)"-(C(=0 CHR19) " - 4; wher vis O,
1, 2,°3, 4,r'5L orl 6 and Mis 0 th rect bond
is intended; % 0, or 1 V\,hen r Omhgel@ a
direct bond is intended; uis O, or 6

5 and when u is ®&%Phen a d| r eéx! bond |s mteﬁ’a‘é)d 25
R19 yerdiydrogen or Cl_6al kyl ; WO 2006/ 032631

T RS R80T 5 MR B s

s u bsiiinay @ntsalkﬁ glitex pelpthfloGpalkyldeany, cyanpCnealkyl, tetrazoloC salkyl,
%&1 kaelte%y 184}91@@& i1, l@fercg%/l@ CHBP allymdremls@} Jafiyt ed

10 o ReEr G ERC A R i N
sel @al@dsafky@mbbyyjrlm@pemqu 63Manlatbphyl Ci.¢alkyloxy,
f‘% K iy R%}Shl Rad ;ﬁ @alkyl
aryl 6

o #YEr4 %}V@ @%ﬁﬂ 631C? ??lll‘f%&i‘géﬂ‘@lkybl 12al kyl

s ubsTistlisgleatbaviyidny@, @lklyls i game,}ﬂnxyszebcmytcé dalkylomm yadkoxy,
15 hydrh(}’ﬁ%'i DaRYlox Cl 6M gk‘y@%&m&@ C3 7c cl oal kyl

Cl 6
sub wﬁéﬁf eﬂy%% lsﬁalﬂsglpﬁca it EFbP‘PYE%Yh%‘PB sonyl,

hydroxyC,_salkyl, am1noC1_6alkyl hydroxycarbonyl, hydroxycarbonylC,.¢alkyl and
~(CH,),-(C(=0),)-(CHR"%),-NR R '*; wherein

20 vis0,1,2,3,4,5,or 6 and when v is 0 then a direct bond is intended;
ris 0, or 1 and when ris O then a direct bond is intended;
uis0,1,2,3,4, 5, or 6 and when uis O then a direct bond is intended;

25
R is hydrogen or C;¢alkyl;



Cl_6al kyl oxy, aryl, am no, arylCl_6al kyl, heteroaryl
or heteroaryl C1_6al kyl; or R13 and R14 together with

w0 bmendtesngen to which they are attached can optT/BPRDS/§54604
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form anor phol i nyl, piperidinyl, pyrrolidinyl,

pi perazinyl, or piperazinyl substituted with a
substituent selected from Clpal kyl, aryl d _6al kyl, 15
aryl Gl _6al kyl oxycarbonyl, heteroaryl Cl1_6al kyl, _
C3_ 7Ry &1 hydtoggn. Cawrdkyl.(37qxsdeeikgh Chydlio] s@altiteier withtgesplestipiet

i S Oseledted ?rom_?nydlﬂmy,@mi&f, Cﬁ_gﬂgf‘l’ox ﬁ@aﬂyl;bﬁcgﬂpa@dﬂkﬁl substituted
di rect, bguﬁd[.tl Sl rfé iﬁged'hgg 51 and 1Rﬁcar ﬁ(ﬁleac_h

i ndePEhBERT T SISt ST HPBg R 2¢d CoRIPrY:

aryl Cl1_6al kyl oxycar bonyl, C3_7cycl oal kyl, Cl1_12al kyl
subst i Rbt,eERW akdcadh indbiRBldntlY 8 tct&BkdE hfdHodeh oM banehn oxy,

Cl 6al k , |, t : d
C3:72ycly %wﬁcg@%&‘ﬁga@g‘ﬂ%’{%?gy%ﬂﬂ@ﬁ?@lfé‘ﬁ% sel ect ed
from = hy@royyeall®l, Gatycipatiyizarbemy}l -(CHyNRITRE aC kiyalkyl

het er oar yhein@BEwak 2 RekERORLNESE B3h K%’dr&)xﬂ hydRd:8,caB6hyiR16
t oget her

with the nitrogen to which they are attached
can ot Bt ARPCREE Sty : s SeBrEsh T or a
pi per azi Gyiyclealiys substittied wihtasuiEtinead skigttek fremmpdmyy,; 30
napht ha o R¥tox g ap ARG ROy Ao g REHHCRAICyclkols o
two or R PR Tae Vil A neroesiin WhirtoporiR i §rosar etionglly
f r om hal form hycrphweimyl Glpesidinly pyrr@idimyd piperazinyl, or piperazinyl
Papht hal Seacalin Btbsbe e SOt ﬁgﬂ%@%’ﬂcpﬁﬁw o
bi val entahbarliaiorysubas] beteaniCishikHe ngY ?@ffﬂt]a and
et hyl eneGi-oyyoaltyt gnlbgl; whereis pyridi nyl, indolyl,
qui nolinyl, imdazolyl, furanyl, thienyl, oxadiazolyl,
tetrazolyl, benzofuranyl or tetrahydrofuranyl; WO
2006/ 03288 Op?s EM2 605 PR phon k isPibenaadireeiRond & iptgpded;
i ndolyl, quinolinyl, imdazolyl, furanyl, thienyl,

oxadi azol y13 ard§E 1P 91%%11%' indepgﬁfgﬁtﬁ; %[)e@{&{ If1*om ytcl{‘(I:o(gfe:r::1 C\}\A,ﬁathI,

t et rahydr of uranyl can optron e substi ) ;
one, two or Ak edMISTPTL fiCERERTY hoeBH aERyed with a
sel ect ed fr osubhihent sefsectd dioyn hydiox§al kytlkyloayrian, and heteroaryl;
pol yhal oC1_6al.kyl I yl.CI -

G _6al kyl oxy@d%&cyg%gg(%wug{/tﬁt% ‘ﬁ\ﬁéﬁg b%gﬁ%tg%?lsélemd from

qui nol i nyl , ~raazersikyloryaphyarylC-slkyhfptefoaryl, and

benzof ur anyl het@sarylCegalleghydr of ur anyl can optionally be
subst it ut gds withs ' . -ad] .

met hyl enedi O%I(MQ ﬂ;rt%%%?%%?&jétﬁgﬁﬁ %@ ’eﬁ\;"[‘é Wﬁlg{l ﬁ’%g g%gs}%cglga fRat
10 when m i soptiongliydomy ymeiphelinyt. & pénerazing! QrRavBerazinyhg

ot her than Rbanged with hecmBilaygesintyi;on; s is 0; and t
is O0; then Zis a radical selected from(a-1), (a-3),
(a-4), (a-5), (a-6), (a-7), (a-8) or (a-9). 15 2. A

c anhBwhenvhectpbihalgntio claim 1 wherein; R8 is hydrogen,

- ShciGheMYRoMRpBthalaiiyl E4alopdidhdily| bexissaunyith onel twbakr kitde

su bg'l}blsttlt%n%q each independently selected from halo, hydroxy, C;.ealkyl, amino,
polyhaloC, galkyl and C,.salkyloxy; and
each phenyl or naphthalenyl can optionally be substituted with a bivalent radical

selected from methylenedioxy and ethylenedioxy;

heteroaryl is pyridinyl, indolyl, quinolinyl, imidazolyl, furanyl, thienyl, oxadiazolyl,
tetrazolyl, benzofuranyl or tetrahydrofuranyl;



wi t h hydroxy, piperazinylcarbonyl substituted wth
hydr oxy, hydroxyd _6al kyl ,

whyaso368l 6al kyl oxyCl. 6al kyl , pyrrolidi nyl subSt/EP20&4604
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wi t h hydroxyCl_6al kyl or piperidinyl carbonyl
substituted with one or two substituents selected from
hydroxy, 20 Cl_6al kyl, hydrqyyCl 6al kyI

Cl_6al kyl oxyd _6al kyl, d.6al kyl (dih roxy)CI 6al kyl
ofach@yrigaylkipiexly gwy@lmkw@m@w frganyl, t}ilzwylaﬁ@dm@ylawazolyl
eaCBen'z@fﬂﬁ:ﬂ?l“&&B&de@ﬁirﬂ@l ﬁ@fm By slivegenrd with ofé iy br

dI ( ;ﬁeksg?stlyue%ﬁ%@ gllq n%erlftﬁ sglreg e E glafkl@grdxy§vglkpfl amino,
cmdﬂwlﬁdalkﬁemfylt arelCd@alhéer Ci-qabkylogyznBond, 25
ﬁ"ﬁy]olﬁqdolg‘ﬁiﬂn&lﬁl 1, RdidboIf Wfaﬁﬂeﬁlenplet)&lrz&@fa)ﬂgfh or

“@?m%}f B R ?PEIPE%%FV\}M?M@ AFBgE R Eelscied from

Cl @aﬂhklyhedloxmor@aylkwdm&y, aryl d _6al kyI oxy or
phenylthio; R3 is hydrogen, Cl_6al kyl or heteroaryl;
R4 and R5 are each independently hydrogen, hal o,

CVIR JRFPVISG ts 4no, cyanoC 1 -6al kyi, hydr oxy or
C&vhaallnkg/ 1 ,obtqlﬁubsrtd’amtsmm the ghenylemg Riher @araRyslre:m tBe inktalpogition;

Sg)lshyg,qcppgyg thed S @ radical selected from(a-1), (a-2),

(FishipatTsiheed Boolosd 5 0% et dtlmbfy i, 2

sel ected from hydrogen, hal o, hydroxy, am no,
C1. 6al kyl , ni t ro, polyhal od _6al kyl, cyano,
ano(Cl 6a| k tetraz 1 6al kyl, aryl, heteroaryl,
héter‘%ﬁ%?({‘ﬁ} B%‘fPf%ﬂgtoc Wﬁ: PHE8oxy) C1_Bal kyl
ar yI asrrb/mngn m;(BiN le a6 naalkyloxycarbonyl, C, 6alkyl substituted

CIy')ll:&ubstltuted with hydroxy hydroxyCi.ealkyl,

%3631;):' ﬂf( Sﬁéfy gg(ﬂgfﬁﬁyl pylrroi5 dmylysubstltutedl with hydroxyC,_galkyl or
Cl. @)ﬂieh;hln@bcgdﬁorl}ﬂi alblsyﬂuteﬂyx@h od@biktyo,substituents selected from hydroxy,

Cl . gal
o1 ggf!ﬁy}(l yca nﬁx’pc-]—gﬁ%}}fy){YC] g/alkyl C 6:&1k¥l(d1hydroxy)C1 salkyl or

0xy U
hydi<osy 9@;@1 Ya‘aBkW ver@z@e%mg?e@efﬂy selected from
PCT. /h&BB@@SCQM@Q@l(C—l daP3/)aminoC,.galkyl, arylC, ealkyl,

% g'gllé}lil( %qgi%%?l %ﬂ%yl oxycar bonyl ,

am noc rbony‘f CthGI‘Fé n g deyAd ling jakond, Gal kyl |
hy drOKRE-aHeor yCHR -Ni R bix hedrod g)mnydtéfbar@abkaallkymgicarbonyl

I T

eac FricHkderen élfé(mllﬁlk‘sl@%)é@tpé@yﬁﬁﬁ Brﬂs ﬁy@rpg@eﬁn salkyl or
C1 :haa}d@yl, R‘Gid Rk yhobandepandentl ydlydagkk hals it f qalkyl, cyano,

ar é_%r\(é %&?@RQJ&J cﬁé%%gy Quhggélfsy { &l gmﬁ%ylcl calkyl or
subé\tfﬁhpﬁﬁér?tls 3@dical %Cﬁﬁéﬁﬂﬂydﬁdﬁw} (ih%l ﬁ%)‘k)y@a?)b@@’l (a-8),
cyans9), (aCIlO_)G\adi kayl 10xencieR BonR!! a6 e@hyﬂdepeﬁili&t@l’kélea&ﬂfrom
tog%gﬁ‘r%gen""h% h‘y@%x a‘iml%’og%“ Ol?ylvm]r %oltyneﬁé’gwgﬁﬁ §‘§a§18‘0hed

can
pi péV@?pngﬂlkYbﬁet@@(ﬂBcp@Mk @WIhe§%§ﬂ memc@wl% alkyh
substyilthy@bky)cela8Gt, Q@/lcfaf&ﬂylcdh SadyktboRyl, C;.scycloalkylcarbonyl,

aryl Cl1 6 R16 are each
|ndeCC %a@lﬂh cfxé/g(gé%}é?ﬂ %d‘ﬁauézi‘}rl%xRéﬁﬁa%%T 6al kyl or

ar yl%laIEé@W1@lWW§mbﬂ}'kyl (T46ﬁlkleaTbMB>XaﬂebaM6 are each
I ndepenreatenbe&SIEGhkiok IRyIgR C kylaligf,

ar yfﬂgg Igl}gl k}J)SI ogﬁjcafbbogyl fQ%SMan GIﬁkgyg?(he%/é vm]@t h
the nitrogen to which they are attached can optionally
15 form a norpholinyl or piperazinyl, or a piperazinyl
substituted with Cl_6al kyl oxycarbonyl; aryl is phenyl
or phenyl substituted with halo; heteroaryl is



pyridinyl, indolyl, oxadiazolyl or tetrazolyl; and
each pyridinyl, indolyl, oxadiazolyl or tetrazolyl

wa@2meopeBpnal |y be substituted with one substiPCERP2005/054604
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sel ected from Cl_6al kyl, aryl or aryl Cl_6al kyl. 20 3.

A compound according to claim1 or 2 whereininis O;

nis 1, p is O s IS O t is;?@; Xis CHR8; R8 is

hydr ogen; - C<; each RO is hydrogen;

is h‘}ehakkg@ﬁycamn}/@z ﬁ%ﬁHg‘émawoacleaawlyFoo@%yloﬁzcar@sylu s

hydfﬂﬂﬁﬁbaﬂfonﬁlhﬁ?ﬁﬂ Xy, alfEnoC3 ¢ Mﬂir@@?ﬂyca%nﬂnd RS

are 9 16 14 :

ClL 6 E&p&ﬁ&%@&g SQ}EI a}{d IR'f gﬁ; PO) %%ﬁ]?agl}%al% v is Otor(1:I uis

1 ok gl RI hydiogmp or Cactiph Gt el are s eegensptixselesice

eachfrdnﬂdgwsgsdeo;ualk}ae(tleﬁmgdar&s@mcllaamﬁmﬂy1 hydr oxy or

hydr o%l gal-k zilcarli}/onﬁl éhgycloér?(pycfca?%m?/f; gilgl%lzaﬁ(yﬁl m

conp%lbmutm;wﬂlza Sulé@mgﬂeptwcfrormhycwwp mﬁ@(ymboral cyano,

Con'p@llkﬁﬂtyIUchaﬁﬁnyl o8 AR RN AN tofher GAHBIRUAEL P ° f\?o WHifh they
un

and ToRA ﬁb&amﬁﬁ%?%%* SoseusE Ry eba TR e 04 2604

- 1z4plpqspzsnyLsn(bstlwtemw1@ a|sulpgtifught selepledrpm GoedkylRE Co.  No.
1; alyl@%dﬂ@hox?@arbd}{@l k3d2; R add R!¢ @r&%ﬁbh ifdpéndenthy déleb{ed from

C1_6alkyloxycarb0nyl aryl is phenyl or phenyl substituted with halo; heteroaryl is
pyridinyl, indolyl, oxadiazolyl or tetrazolyl; and each pyridinyl, indolyl,
oxadiazolyl or tetrazolyl can optionally be substituted with one substituent selected
from C; ¢alkyl, aryl or arylC,¢alkyl.

3. A compound according to claim 1 or 2 wherein
mis 0;nis 1; pis 0; s is 0; t is 0; X is CHR®; R®is hydrogen; I g
-CR’=C<; each R’is hydrogen; R' is hydrogen; R? is hydrogen or C}_galkyloxy; R?
is hydrogen or C|ealkyloxy; R is hydrogen; R* and R° are each independently
hydrogen, C,.¢alkyl or C.salkyloxy; RCis hydrogen; Z is a radical selected from (a-
1), (a-2), (a-3) or (a-4); and R' or R'" are each independently selected from
hydrogen, hydroxy or hydroxyC, salkyl.

4. A compound according to claim 1, 2 or 3 wherein the compound is compound
No. 1, compound No. 21, compound No. 4, compound No. 5, compound No. 36,
compound No. 69, compound No. 110, compound No. 111, compound No. 112,
compound No. 229 and compound No. 37.
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5. A compound according to claim 1, 2, 3 or 4 for use as a medicine.
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NH / 4 (Il1) RB(n) RER2 R6-N-QL R Y-(CHR7)P
(CH2)" X-N-(CH2)m-(i H2)S N(CH2)t Zi (1) RB R4 RS
wQ@oobp3wenverti ng a conpound of formula (1) WhBCEEP2OXS/054604
is C(=0, herein referred to as conpounds of fornula
(1-b), into conpounds of fornmula (1), wherein X is
CH2, herein referred to as.jgenmpounds of fornul a
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8. Use of a compound according to claim 1, 2, 3 or 4 for the manufacture of a
10 medicament for the treatment of a disorder mediated by a p53-MDM?2 interaction.

9. A combination of an anti-cancer agent and a compound according to calim 1, 2, 3 or
4.

15 10. A process for preparing a compound as claimed in claim 1, characterized by
a) reacting an intermediate of formula (II) with an intermediate of formula (IIT) wherein

W is an appropriate leaving such as, for example, halo,
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b) converting a compound of formula (I) wherein X is C(=0), herein referred to as
compounds of formula (I-b), into compounds of formula (I), wherein X is CH,, herein
referred to as compounds of formula (I-a), in the presence of lithium aluminium

25  hydride in a suitable solvent,
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¢) reacting an appropriate carboxaldehyde of formula (IV), with an intermediate of

formula (V), in the presence of an appropriate reagent, in a suitable solvent,
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d) reacting an intermediate of formula (II) with an appropriate carboxaldehyde of
10  formula (VI) with the formation of a compound of formula (I), wherein t is 1, herein

referred to as compounds of formula (I-c), or
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e) reacting an intermediate of formula (VII) with lithium aluminium hydride in a
suitable solvent, with the formation of a compound of formula (I), wherein sis 1,
5  herein referred to as compounds of formula (I-d).
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