1 I NH BITORS OF THE | NTERACTI ON. BETWEEN MDM2 AND P53 Field of the
invention 5 The present invention relates to conpounds and conpositions
containing said conpounds acting as inhibitors of the interaction between
MDM2 and p53. Moreover, the present invention provides processes for the
preparation of the disclosed inhibitors, conpositions conprising them and
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suppressor protein which plays a pivotal role in the regulation of the

bal ance bet ween—cett—prott+ferattonr—and—cetHt—growth—arrest/apoptosis—thder
normal conditions the half life of p53 is very short and consequently the
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autoregul atory |oop by binding to the am no term nal transactivation domain
of p53 and thus MDM2 both inhibits the ability of p53 to actlvate
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increasing p53 levels, leading to cell growh arrest and/or apoptosis. Thus
after DNA danmage and/or cellular stress, cells over-expressing MDM2 are
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both inhibits the ability of p53 to activate tranSCnptlon and targets p33 for proteolytic

degradation. Under normal conditions this regulatory loop is responsible for
maintaining the low levels of p53. However, in tumours with wild-type pS3, the

25  equilibrium concentration of active p53 can be increased by antagonising the
interaction between MDM?2 and pS3. This will result in restoration of the p53-mediated
pro-apoptotic and anti—proliferative effects in such tumour cells.

MDM? is a cellular proto-oncogene. Over-expression of MDM2 has been observed in a
30 range of cancers. MDM?2 is over-expressed in a variety of tumours due to genc
amplification or increased transcription or translation. The mechanism by which
MDM? amplification promotes tumourigenesis is at least in part related to its
interaction with p53. In cells over-expressing MDM2 the protective function of p53 is
blocked and thus cells are unable to respond to DNA damage or cellular siress by
35  increasing p33 levels, leading to cell growth arrest and/or apoptosis. Thus after DNA

dainage and/or cellular stress, cells over-expressing MDM2 are free to continue to

proliferate and assume a tumorigenic phenotype. Under these conditions disruption of



of growth arrest and/or apoptosis to function. MDM2 may al so have separate
functions in addition to inhibition of p53. For exanple, 5 it has been
shown that MDM2 interacts directly with the pRb-regul ated transcription
factor E2F1/DPl. This interaction could pe crucial for the p53-independent
oncogenic activities of MDM2. A domai n"6f E2F1 shows striking simlarity to
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in tunour cells that are ddé?(md of functional p53 and furthernore can

sensi tise feeEYaiHgaHPeur I8s for chenot herapy and radi ot her apy.
Background of the invention JP 11130750, published on 18 May 1999, descri bes
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20 (Vousden K H., Cell, Vol. 103, 691-694, 2000).

Thus disruption of the interaction of MDM2 and p53 offers an approach for therapeutic
intervention in tumours with wild-type p53, might even exhibit anti-proliferative effects
in tumour cells that are devoid of functional p53 and furthermore can sensitise

25  tumorigenic cells for chemotherapy and radiotherapy.

Background of the invention

JP 11130750, published on 18 May 1999, describes amongst others, substituted

30  phenylaminocarbonylindolyl derivatives as 5-HT receptor antagonists. _
EP1129074, published on 18 May 2000, describes anthranilic acid amides as inhibitors
of vascular endothelial growth factor receptors (VEGIR) and useful in the treatment of
angiogenic disorders. - i
EP1317443, published on 21 March 2002, discloses tricyclic tert-amine derivatives,

35 useful as chemokine receptor CXCR4 or CCR5 modulators for treating human
immunodeficiency virus and feline immunodeficiency virus.
EP1379239, published on 10 October 2002, discloses N—(2—a_rylethyl)ben2ylamincs as’

antagonists of the 5-HT receptor. More in particular



5 N-[[3-(4-pyridinylam no)phenyl]nethyl]-1Hindol e-3-ethanam ne, and H\ |
| CH2-CH2-NH-CH2 \ NH 1 /N5 -nethoxy-N[ [3-(4-pyri

di nyl am no) phenyl ] nethyl] -1 Hin dole-3-ethanamine, 10 HH2 \ | NHI / \
| | CH2-CH2-NH C MeO are described. WO0Q/ 15357, published on 23 March 2000,
provi des pi perazi ne-4-phenyl derivati ves~ 15 as inhibitors of the

interacti et .and, p53. . EP1137418 bl i shed .on 8 . June 2000,
brovi des (FPADEY AR SRS RO IEr G S o YR T ordeiadi | 1y of a
protein of the p53 famly. WO03/041715, published on 22 May 2003, descri bes
substituted 1, 4-benzodi azepines and the uses thereof as inhibitors of the
MDMR- p53 i nt er ag#ii ons, 20}?@03/51359, publ i shed on_26 June 2003, provides
cis-2,4,5-tripheny gazotpnes that inhibit tpe t eract iGN~ VDIVR
protein with p53-1i =pti$-s and have _anti prof ative i Vi
WD04/ 05278, publ i shéthen 15 Jaruedy B804 4FE2T os8s~bi sAFyI S
conpounds that bind to MDM2 and can be used in cancer therapy. 25 There
continues to be a need for effective and potent snmall nolecules that inhibit
the interactions between MDM2 and p53. -4- The conpounds of the present
i nvent 5on.Mi[E%@rBYI’F@lBYﬁaHh%O)BWIUﬂ]T%FﬁEYIMf%tnd@&@ﬁﬂ?anﬁﬁm%éﬂﬁ phar nacol ogi cal
activity and/or in pharnmacol ogi cal potency. Description of the invention 5
The present invention provides conpounds, conpositions for, and nethods of,
inhibiting the interactimns between MDM2 and p53 for treating cancer.
Furt hernore the gipQutas, and conposi tions of ghe present A dFntion are
@ fectiveness of che apy an |ra ot herapy. 10
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useful in enhanci
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are described.

‘'WO00/15357, published on 23 March 2000, provides piperazine-4-phenyl derivatives
15 asinhibitors of the interaction between MDM2 and p53. EP1137418, published on 8

June 2000, provides tricyclic compounds for restoring conformational stability of a |

10

protein of the p53 family.
WO003/041715, published on 22 May 2003, describes substituted 1, 4-benzodiazepines
and the uses thereof as inhibitors of the MDM2-p53 interactions.

20 'WO03/51359, 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.

WO04/05278, published on 15 January 2004, discloses bisarylsulfonamide compounds
that bind'to MDM2 and can be used in cancer therapy. ' i

25

There continues to be a need for effective and potent small molecules that inhibit the

interactions between MDM?2 and p53.



RE R6~-NQ | " Y-(CHR)p (CH)n X-N-(CH)mCZ5 CH N3 -(CHz)1'Z i R’

/[-.1" 4 R R 15 (A a Noxide form an addition salt or a stereochemcally
isoneric formthereof, wherein mis O, 1 or 2 and when mis 0O then a
direct bond is |ntended 20nis 0, 1 o or 3 and when nis 0 then a direct

bond is intended; pis 0, or | and V\/neﬁ‘p is O then a direct bond is
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hydr oxycar bonyl, aryl Cl. 6al kyl oxycar bonyl, heteroaryl, heteroaryl carbonyl,
het eroaryl d _6al kyl oxycar bonyl , pi perazi nyl carbonyl, pyrrolidinyl,

pi peri di nyDesaripoarybf th€hnGatibul oxycar bonyl, Cl1_5al kyl substituted with a
substituent -5- selected from hydroxy, am no, aryl, and heteroaryl;
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aryl, and Tietpewat ventign peivides cpinpauhdd) gbmpotiabng ﬁ:tr,eamwmwnod;ydf oXYy,
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from hgdrogen, C _6al kyI 10 di (Cf 6a| kyI )am noCl. 6al kyl , arylCl _6al kyl

Cl. 6alky1l Cl. 6a1k dr ox |, . hydroxyCl. 6al kyI (Cl_6alkyl) or
hydr oxy(] O@%& RYFREe ﬁ@fe%&qev{ oruladh=c<” and then the dotted line is

a bond, -C(=0)-CH<, -C(=0) -Nk<, CHR9 CH< or -CHR9-N<; wherein 15 each RO is
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a N-oxide form, an addition salt or a stereochemically isomeric form thereof, wherein

mis 0, 1, or 2 and when m is O then a direct bond is intended;
20 ‘
nis 0, 1,2, or 3 and when n is 0 then a direct bond is intended;

pis 0, or 1 and when p is 0 then a direct bond is intended;
25  sis 0, or 1 and when s is O then a direct bond is intended;
tis O or 1 and when t is O then a direct bong is intended;

XisC(=0) or CHRS; wherein
30 R®is hydrogen, C; galkyl, C3cycloalkyl, -C(=0)-NRR ', hydroxycarbonyl,
arlel_Géikyloxycarbony], heteroaryl, heteroarylcarbonyl,
heteroarylC; salkyloxycarbonyl, piperazinylcarbonyl, pyrrolidinyl,
piperidinylcarbonyl, Cysalkyloxycarbonyl, Cy.salkyl substituted with a substituent



substituted with one or two substituents independently selected from

hydr oxy, aryl, heteroaryl, am no, Cl.6al kyloxy, nono- or

di (G -6al kyl )am no, norpholinyl, 20 piperidinyl, pyrrolidinyl, piperazinyl,
Cl. 6al kyl pi perazinyl, aryl Cl1_6al kyl pi persglzi nyl ,

het er oaryl C1_6al kyl pi perazi nyl, C3-7cyct-val kyl pi perazi nyl and

C3.7 | oal
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C _6al kgl ox;f(3 ﬁ?‘h‘ éﬁ‘ﬁﬁ&%@é‘%a& can Op%ll onal l'y fo?/m a %I val gnt radi cal
sel ected from net hyI enedi oxy or ethylenedioxy; -6- R6 is hydrogen,
Ct - 6al kyl b | ky 1 R7 hyd :
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—Q==¥<T 5 .CR°=C< and then the dotted ling is a bond, ~C(=0)-CHx, -C(=0)-N<,
-CHR’-CH< or -CHR’-N<; wherein
15 each R? is independently hydrogen or Cy.salkyl;

R' is hydrogen, aryl, heteroaryl, Cy_salkyloxycarbonyl, Cy_jzalkyl, or C;.15alkyl
substituted with one or two substituents independently selected from h'ydroxy, aryl,
heteroaryl, amino, Cy¢alkyloxy, mono- or di(C;alkyl)amino, morpholinyl,

20 ‘piperidinyl, pyrrolidinyl, piperazinyl, C;.¢alkylpiperazinyl, arylC,.¢alkylpiperazinyl,
heteroarylC,_¢alkylpiperazinyl, Cs.scycloalkylpiperazinyl and
Cs.rcycloalkylC, galkylpiperazinyl;

R%is hydrogen, halo, C, galkyl, Cy_galkyloxy, arylC;.¢alkyloxy,
25 heteroarylC.¢alkyloxy, phenylthio, hydroxyC,.salkylcarbonyl, C.alkyl substituted
with a substituent selected from amino, aryl and heteroaryl; or
Cs.scycloalkyl substituted with a substituent selected from amino, aryl and
heteroaryl;

30 RYis hydrogen, C;¢alkyl, heteroaryl, Cs.;cycloalkyl, C.¢alkyl substituted with a
substituent selected from hydroxy, amino, aryl and heteroaryl; or Cs.5cycloalkyl
substituted with a substituent selected from hydroxy, amino, aryl and heteroaryl;

R* and R are each independently hydrogen, halo, C;.¢alkyl, polyhaloC, ¢alkyl, cyano,

35 cyanoC,.galkyl, hydroxy, amino or C,salkyloxy; or

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



each R10 or R f are each independently selected from hydrogen, halo,

hydr oxy, am no, C -6alkyl, nitro, polyhal oC, -6al kyl, cyano, cyanoC -6al kyl,
tetrazol oC, -6al kyl, 15 aryl, heteroaryl, aryl C-6al kyl,

het eroaryl G - 6al kyl , aryl (hydr oxy) G - 6al kyI het er oaryl (hydroxy) G - 6al kyl ,
aryl carbonyl , heteroaryl carbonyl, G - 6altk yl carbonyl, aryl C-6al kyl car bonyl ,

het er oar yl X C3 7cyc| oal kyl car bonyl ,

C3- 7cycl Ogﬁ&ﬁ?@féé 'ﬁ% %%%E%y%ﬁbggwry(?&é"%’al kyl oxyCt - 6al kyl ,

Ct _6al kyl oxyCl. 6al kyl oxyC1- 6al kyl, 20 C, 6al kyl carbonyl oxyd - 6al kyl ,

Cl. 6al kyl o b 6 I d I Cl- 6alky1l,
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C _6al kyl oxycar bonyl , Ci1-6al kyl car bonyl oxy, am nocar bonyl

hydr ox%/Cl ?E)f)al kr)étl @?’ir'% noC, - 6al kyl , hydroxycar bonyl, hydroxycarbonyl C _6al kyl

and ]@UBRSMA wherein 25 v is 0, 1, 2, 3, 4 5, or
6 and when v is O then a direct bond is intended; .. ~ I yy o, e--.
yti.,..b..a....,,..0.... .. -7 r is 0, or 1 and when r is O then a
direct bond is inte ded; uis 0 1, 2, 3, 4, 5, 6 and when ujis O then a
direct bond i hydrogen Qal kyl ; ydr ogen,

A _6al kyl, C3.l{¢y subski? w tlh a su sel ected
from hydr oxy, noN’ nd aryl; RN ceycl gab stituted

with a substiflent seleéted from)(lhyogroxy, am no, "arw®and G . 6aII¢k1y1Poxy, 10
R13 and R14 are é&é)n i ndependentd.yy sel ected from,hydrogen, CI1. gl kyl,

Cl. 6al kyl carbonyl, Cl1 al kyl sul fonyl, arylCl. 6al kyl carbonyl, C3.7cycl oaI kyl ,
C3_7cycl oal kyl car bonyI -(CH2) k- NR15R16 C _12al kyl substituted with a
substituent sel ect e}i“f rom hydroxy, hydroxycarbony], 15 cyan,

C1_6al kyl oxycar bo 9 ryI ; or C3 ﬁcl oal kyl
OXY N CI aryl,

substi t ut ed \iwih
C aldty %d R14
I chMt he9 are a achl\d gan optlcbh hy forma

am no, aryl 6aI\I S
together with the ni t b or

nor phol i nyl, pi peri dl(n i pyrr8lid g , pi pera i nyl, Pbr pi per a#i nyl 20
substituted with a substituent sel ed fromd _64+Ryl, aryl A@8aikyl,
aryl Clg6al kyl oxycarbonyl, heteroaryl C1. 6al kyl , C3. 7cyc| oal kyl and

C3. 7cycl oal kyl O _6al ky]; wherein k is 0, 1, 2, 3, 4, 5 or 6 and when k is O
then a direct bond is intended; rR! n

RIO__/ /“ ‘Rm_/ /Tl
K\N,N \\/N

(2-9) (2-10) (a-11)

- wherein
each R or R are each independently selected from hydrogen, halo, hydroxy,
amino, C.galkyl, nitro, polyhaloC;.salkyl, cyano, cyanoCl_éalkyl, tetrazoloCi ealkyl,

15 arvl, heteroaryl, arylC;_¢alkyl, heteroarylC, salkyl, aryl(hydroxy)Cl_ﬁalkyI,
heteroaryl(hydroxy)C,salkyl, arylcarbonyl, heteroarylcarbonyl, C,.galkylcarbonyl,
arylCi_salkylcarbonyl, heteroarylC; galkylcarbonyl, Cy ¢alkyloxy,

C; scycloalkylcarbonyl, Csscycloalkyl(hydroxy)Cyealkyl,
arylCj_salkyloxyCisalkyl, CsalkyloxyCi.salkyloxyC.salkyl,

20 Ci.¢alkylcarbonylox yCy.¢alkyl, CigalkyloxycarbonylC, ¢alkyloxyC; salkyl,

_ hydroxyCyalkyloxyCicalkyl, C; 4;alkyIoxycarbcnylpz_(,alken yl
Ci.salkyloxyC.ealkyl, C;.salkyloxycarbonyl, Cy¢alkylcarbonyloxy, aminocarbonyl,
hydroxyCj_alkyl, aminoC, galkyl, hydroxycarbonyl, hydroﬁycarbonylcl_(,alkyl and
{CH;)(C(=0),)(CHR""),-NR’R"*; wherein

25

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



25 R15 and R16 are each i ndependent|'y sel ected from hydrogen, Cl.6al kyl,
aryl Cl. 6al kyl oxycar bonyl, C3.7cycl oal kyl, Cl_12al kyl substituted with a
substituent selected from hydroxy, Cl al kyl oxy, aryl, and heteroaryl; and
C3_7cycl oal kyl substituted with a substituent selected from 30 hydroxy,

Cl. 6al kyl oxy, aryl, arylCl.6alkyl, heterbaryl, and heteroaryld.6alkyl; or
R15 and R16 together with the nifrogen to which they are attached can 7
optionally for n’i’é%nﬂ’f %B#i%ﬂ,ﬁ%%%@r%%%ﬂ%}s lateﬂﬁﬁcgr azinyl substituted
wi th O _6al kyl oxycar bonyl; 35 aryl is phenyl or naphthal enyl; -8- each
phenyl or napht hal eny an optional ly be substituted with.one, two or three
substituents eath (ﬁﬂdépin‘géngf)ﬁas“gl‘ﬁé%etnéﬂlsforg'ﬁ?ﬁé‘ij@f:t WH@B)@?D > 6al kyl

am no, polyhal oCl 6al kyl and Cl -6al kyl oxy; and each phenyl or naphthal enyl

can optionally b@),sgb%ti tuted with a bivalent radical 5 selected from
met hyl énedi oxy BndS BYHPEehetto@kYlhet eroaryl is pyridinyl, indolyl,

qui nolinyl, imdazolyl, furanyl, thienyl, oxadiazolyl, tetrazolyl,
benzof uranyl qt tetrahydrof uranél ; each pyridi n)él ,. i ndolyl, quinoli nKI ,
i m dazol yl, #ur #riydrogen Enyalkylolaaivalaation, Crellyd subspituted pathpenbstiteshy| | or

substituents each ind sel ected ) c - kyl,

ani no, pol yhdthocsubssuent §el@m93/ fromr yHoxy6 anipe, asy! and. Gasplkylawyy; and each
pyridijgyl, indolyl, quinolinyl, imdazolyl, furanyl, thienyl, benzofuranyl,
or tetrahydrof uganyl gan optionally be substituted with a bivalent radical
sel ected from R5 andiRiyarerashondependantlyyselsatedi foom hydiagant Gezpikski so t hat

shen 5 1t 1 YRR, LR BN G R 2 2 i he

nmeta position; adi ¢ sel ected from
]ga- 1)|, (?- ;’:), (a- Bcycwaliyl, Cacyloalialcaibonyh-EyHo-NR-R .CIhell@brrpo:Jnﬂs 01;]
ormula (I) may .ex| 81 . 1 ! Iel al t houg
not explicitly i ﬁ%ﬁ) g‘%@é%ﬂ%hth{ﬁ ﬁggggé%r}et P‘tgrgfrérrualfgﬁ%bg&@?' é@gggxicgf@yll’ncl uded
wi t hi 15 t he scopecyano: Gesqtkderyuarbonybitisalkyl@F, sryhonbeercafylf er ns used in the

foregoing defini tbg%icﬁ)rﬁﬂ(ﬁ gﬁl?sitiﬁﬂgé Withaars'?ll:t?l?l(tl?lleral'ti sr?:?e%ted from hydroxy,

Cr.salkyloxy, aryl, amino, arylCj salkyl, heteroaryl or heteroarylCy_salkyl; or

t et r ahydr of uraRylkd egg%ﬂggg,taz}xﬁi}ﬁo,t’el.m&ﬂ gﬁntfﬁrgm&r%gif%ﬁﬁlm s‘?l'b%tziitlhtgde e

R" and R™ together with the nitrogen to which they are attached can optionally
form a morpholinyl, piperidinyl, pyrrolidinyl, piperazinyl, or piperazinyl
20 substituted with a substituent selected from Cjgalkyl, arylCy.salkyl,
arylC_¢alkyloxycarbonyl, heteroﬁrlel.salkyl, Csscycloalkyl and
CsqcyeloalkylCy galkyl; wherein

kis0,1,2,3,4,5, or 6 and when k is 0 then a direct bond is intended;
25 '
R" and R'® are each independently selected from hydrogen, C.salkyl,
arylCi.galkyloxycarbonyl, Cs.7cycloalkyl, Ci.j2alkyl substituted with a
substituent selected from hydroxy, C;galkyloxy, aryl, and heteroaryl;
and Cscycloalkyl substituted with a substituent selected from
30 hydroxy, Ci.salkyloxy, aryl, arylCy.calkyl, heteroaryl, and
heteroarylC|.salkyl; or
R and R together with the nitrogen to which they are attached can
optionally form a morpholinyl, a piperazinyl or a piperazinyl
substituted with Cy_salkyloxycarbonyl;
35
aryl is phenyl or naphthalenyl;



hereunder. These terns are sonetines used as such or in conposite terns. As
used in the foregoing definitions and hereinafter, halo is generic to
fluoro, chloro, 30 brono and iodo; Cl1 _6al kyl defines straight and branched
chain saturated hydrocarbon radicals haying from1l to 6 carbon atons such
as, e.g. nethyl, ethyl, propyl, butyl, 6%}Qt)entyl hexyl, 1-methyl ethyl,

2- et hyl pr 4 5alkaned|yl
defi nes bi g@?‘é’%’?@ﬁé‘lﬁém&%ﬁﬁﬂ% rgﬂﬁ)}l@:{y §9ﬁnﬁeéd“’§&?‘d§t§?’é‘8 f“#io rtggzegr bon
radi cal s havmmgunmUMWmﬂtbxﬁp@ukbﬂmsdeamdﬁyumhﬂashyhomyékaabwhanBBonethyIene,

1, 2- et anedi yﬁ%}y%ﬂgcg?ae&?%%g éllg. fbx?“% edi yl, 1,5-pentanediyl, 1,6- ..

hexanedlyl er eof such as, 2-nethyl pentanediyl,
met hyl pent emh(ﬂ]hyhyl a2 napkithaket hlddauiptioeall y be sﬁhsﬂtuledrwuthyil thuslamadidighl and t he

like, QL 12 ncl udes. C1,6al k t he hi gher honol ogues t her eof
havi ngg7 to ¥F CX%@I’% %t% WS@?}S’%B%‘# fi'gpe npdOXY Anpl e heptyl, octyl, nonyl,

decyl, undecyl and dodecyl; hydroxyC _6al kyl defines a hydroxy substi t uent

traigh d hed..ch t d .hyd b dicals.h f 1
o & bar bole SRS AR CT, AR R RO RS R B2 oo

or differ enttehatcﬂylsbbﬁidfﬁﬂaﬁm@rtéﬂﬂhy&kaﬁmmdr@l5 trifluoronethyl; C2_6alkenyl

defi nes strajght. an br n hed chajn h bon. r aI s ..cont.aj ni n ne
doubl e bon‘?:?chrgk’ yﬁ,q,uglﬁlayg hc%ﬁ 13'?3{1%] §€i agXﬂqﬂ%?rO]%lxéﬁtFﬁF% ¥

et henylp, 2- pbéﬁﬁ@ﬁlsfhn 1301’%& rofu?alﬁﬁ‘ﬂhleﬁyﬂlonaﬂ Ft%rﬁlbgmhted?mﬂebﬂfw ltwd-oput enyl ,
and the efines s ra| rocar bon

lik 78 | d. hyd
radi cal s I ﬁ‘g%ﬁ %ﬁbﬁ%‘%%gy hwﬁsp%lﬁ &ﬁf&] ‘Hﬁ@ g rqn&y t?gﬁﬁbﬁ}!réf“brrs
such as, forgﬁ ﬁéIBC? aulﬁ é’rypra@ﬂ!lm{:ilkyl:?ort@ﬁts‘émyﬁox abaltynyl 2-pentynyl,

3- pentynyl udes cyclic

hydr ocar bofRS @a&ﬁﬁ%&eﬁ@g ﬂpmlleytérnﬂﬁlzelazﬁﬁwy?éﬁsﬂyl QCl By 8Dy |

cycl obutyl, téﬁﬁhﬂﬁ@ﬁiré(ﬂyl cﬁﬁ@ ﬁ@mrﬁwdubs@mfddwwbwawﬁ kadfexeskticd from
cyclo ptyI The term"addition salt" conprises the salts

whi ch he coWEgU}Fd@S’(S’F‘Yf%FFm’I%e 19%Yare able to formwith organic or

i norgani c bases such as am nes, alkali netal bases and earth al kaline netal
bases, or quaternary ammnl um bases or with organic or inorganic acids,
such as mWEﬁé‘l‘e BOVEe thafy| f oni ¢ acids, carboxylic acids or phosphor us

cont ai ni NGwA&H #Sis 12thelBsti@ERE oRded f)l'lé?@l §iﬁétothefrlt't‘iraﬁ'lhi@:ir ar€ AR BB position;
phar maceut i cal 'y acceptable salts, nmetal conpl exes and sol vat es and f he

salts ther&abf ’aﬁﬂéiSQHbefborrpounds of formula (1) are able to form 25 The
term "phar pRegMdicAkEcRE SR edol)e (£3) Y3.1) NS (PR RE ¢4Ush 6AL-y). accept abl e

acid or base addition salts. pharnmaceutical ['y acCeptabl e acid or base
addition salts as

The compounds of formula (I) may also exist in their tautomeric forms. Such forms
although not explicitly indicated in the above formula are intended to be included within
the scope of the present invention.

25 _
A number of terms used in the foregoing definitions and hereinafter are explained
hereunder. These terms are sometimes used as such or in composite terms.

As used in the foregoing definitions and hereinafter, halo is generic to fluoro, chloro,

30 bromo and iodo; C, calkyl defines straight and branched chain saturated hydrocarbon
radicals having from 1 to 6 carbon atoms such as, e.g. methyl, ethyl, propyl, butyl,
pentyl, hexyl, 1-methylethyl, 2-methylpropyl, 2-methyl-butyl, 2-methylpentyl and the
like; C, salkanediyl defines bivalent straight and branched chained saturated-
hydrocarbon radicals having from 1 to 6 carbon atoms such as, for example,

35  methylene, 1,2-ethanediyl, 1,3-propanediyl 1,4-butanediyl, 1,5-pentanediyl, 1,6-
hexanediyl and the branched isomers thereof such as, 2-methylpentanediyl, 3-

methylpentanediyl, 2,2-dimethylbutanediyl, 2,3-dimethylbutanediyl and the like;
Ci.12alkyl includes C,_calkyl and the higher homologues thereof having 7 to 12 carbon



menti oned herei nabove are nmeant to conprise the therapeutically active
non-toxic acid and non-toxic base addition salt fornms which the conpounds
of formula (1) are able to form The conpounds of fornula (1) which have
basi c properties can be converted in 30 their pharmaceutically acceptable
acid addition salts by treating said bafe formwith an appropriate acid.

2001 | 25l NP e BRI Fr IR B eS| ol

ids, e. 1 :
Zﬁld St hg ﬁlm@?@&@@lk%ie%moegarbwdﬂadiserbst'gu@ﬁ ofs StrFight %llidg?mm@ﬁdé}béfﬂli c,
Put anedi of e RAPEYASENbBn racidHt bFunB e L o aZiPehlapE. BfifomQitdes ! - ©
met lhan_esulrﬁahyl(x;onmiﬂtiaQQM!aﬁdnmiticgl drled_iﬁferr&els]ndm eubsitugnit filreemaple f oni c,
ankc, . p- - - :
Compounas ‘SRR B; FMERTRMEY A AP BB OB M SeaBLERAHE, (1

their phaomdang onaldbyblaborptabhavihgéera?it ©6icarbosakdias hychtasehiriergmphd, d aci d
formwth

-10-. sui t ahl e, 0rgani.c_or i ani c .base. opriate,hase salt
o "omeihendl 2 Sppei SpfletST poden L AaRe i R AR RNl BT,
al kal i ne rikealC, sakyny] defiggs stiagght iatdh bramchedbehaimad hyslsoceskoruradicatgnesi um
calciumsalts.and the.like, .,salts .with orgapi c., bases, e.q. the benzathine,
Kot byl < BopRi AR ehe Finls Brad 8 havith froes BER cEmphatans sudhehdoneiidiouh &
aza_ I'QO emﬂébﬁyl@l’)@ufyﬂ}@' _,,2-b1y?h91@2§md?1nlye, ﬂ—%&{%ﬁnﬂ,hﬁl—lhbﬁyr{m, zﬁigl!tﬁga ﬁke,b?SE
addition s conpr,i se t| rates an e splve ition or ns
Ahieh ¢ he Corpdni BrRHbS Sl hyglocaronasp e bvas HPTEk il GEbess. it T or e
are e.g. hydyabpopyalcgoioblat . ascrRpentieytiosented, Ey&om&?mdymhaker@q)ﬁpl exes”
nmeans a corrpagé fﬁ_raerrgglée:oetv\een a conpound of formula ) and one or nore

|

organi ¢ orfYFROFRI Lfe-salt or salts. Exanples of said organic or
I norgani c salts conprise the hal ogenides, nitrates, sulfates, phosphates,

acet aygs, THeltbintOLRBGEH S#ESontp BOIHRARE Ahdlteide cBhpB eSS rmhRI(1y Bk €S,
sul f onat es, _e. hyl sul f onat es,, 4- met hyl phenyl Sul_f gnates, sal’i cyl ates,

._nethylsul for i
benzoat es a&ifdtqgfﬁ@mwiﬂbor«gam@ﬁ%morsmabaw saeh aneminsechtalhvaeil besssigndf ¢ he
per | 0di Caleafkliaiihe facll Ya8, BPERASHAY Mimbffh BB Ait\ith Bfgahficort hi rd or

fourth main group, e.g. alumnium ti'n, |ead as vveﬁ as the first to the

ei ght h t r dReZeRigrcigisoieh asmineral prids. suifenic asidst earbeidis agids arahosphorps e,
chrom um ‘*‘%ﬁﬁﬁﬂ?%“ iron, cobalt, nickel, copper, zinc and the like. 20 The
term"stereoche calfy I soneric forns of conmpounds of forrmula (1)", as used
her ei ABef ore, defines all possible conpounds made up of the same atoms

bonded b anes: %%ﬁ%{,s arﬂ% | i ff - dijnensi onal
structur gsﬁﬁvﬁﬁﬁ %ﬁljiéﬁﬁlg Pﬁﬁ%’tg%rc a eggpg, Y:Ih@[%ca?‘h/eacgé}ﬁg%atﬁgése’gqé{iélor ms,l: a
(1) may pesswiexesand eslyaiss hed ttiessalts theneafothatithercompdiunds eldformhia Ehawiable

desi gnatiqgf&{n?a conpound enconpasses the 25 m xture of all possible
stereochem cally isoneric fornms which said conpound nay

25  The term “pharmaceutically acceptable salts” means pharmaceutically acceptable acid
~ or base addition salts. The pharmaceutically acceptable acid or base addition salts as
mentioned hereinabove are meant to comprise the therapeutically active non-toxic acid
and non-toxic base addition salt forms which the compounds of formula (I} are able to
form. The compounds of formula (I) which have basic properties can be converted in
30  their pharmaceutically acceptable acid addition salts by treating said base form with an
appropriate acid. Appropriate acids comprise, for example, inorganic acids such as
hydrohalic acids, ¢.g. hydrochloric or hydrobromic acid; sulfuric; ﬁitric; phosphoric and
the like acids; or organic acids such as, for exampie, acetic, propanoic, hydroxyacetic,
lactic, pyruvic, oxalic, malonic, succinic (i.e. butanedioic acid), maleic, fumaric, malic,
35  tartaric, citric, methanesulfonic, ethanesulfonic, benzenesulfonic, p-toluenesulfonié,
cyclamic, salicylic, p-aminosalicylic, 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



possess. Said m xture may contain all diastereoners and/or enantioners of
the basic nolecular structure of said conpound. All stereochemcally

i someric forms of the conpounds of formula (1) both in pure formor in
adm xture with each other are intended to be enbraced within the scope of
t he present invention, 30 The N-oxide s of the compounds of fornmula (1)

i rogen AL OHEERRLRCer PORnicRER e R bR bt cIRBHE: o e roce ™

N- oxi des whesmimonome salts, theradkadf andearth gkalini metal salisi per theilitguor, sodium,

pyridazi nyl - njtrogens ar X1 d] . e er. . h | .naf the term
" corrpoundé’%qr‘gslbg}‘%ﬂﬁ e%‘“%" %lgfﬁﬁggﬂﬁ%g%ﬁ%@%ggﬂs \g}tgg)?ng%gkﬁg% ed%etp %r nms, the
phar maceuthenzdthine a¥ angthplbDeglacininey hysnawmnaide sltso and sdltsswidhn dmirad dcids such:
ster eoisorrer c for ne. -11- ,?\ fil rstd%gﬁ(g of interesting conpounds consists
of thode &OPbENEEP St B8 Hul & A" in one or nore of the following
E: isg r: Et : d]’m&écamﬁ? aclzid a? ﬁéﬁleiaﬁdﬂon@ltmlso@dlﬁﬂjl risehties eydrates Bad tie dojabmogédition

_6al kyl , . 76 a a carho no- . or
0o oul KgPRaRiiEeBs pepr i FERNE Mt FOE G (Rt Bxarmmlenntushiom
het er oar ylagde Sahydrhtex yutesHotnys andGhe Biakky! oxycarbonyl, C -6al kyl substituted
with a substituent selected from hydroxy, am no, aryl, and heteroaryl or
C3. 7cycl oal kyl substituted with a substituent selected from hydroxy, am no,

aryl. a0d IReae@arykial tOmplexBE meaRydioagsiex f@indd behwear sesnipourdloffaahital , or
Cl. 12al kyl tuted wth.one or two

Fr om hy s GRYNSEFIOr TRE FAIG M InGFaH Mol SR e 0! G rghnicor™ o
di (CI - 6al kidrparmi Ralts coan PR the hlogOiined, intteay, sulbited, PhbshHaws, acepitesr azi nyl

Cl _6al kyl pi.perazi nyl, aryl d 6al kyl pi perazi nyl,

heTer oat yite LERARSH G SR HIOTmFacE PopPERES YT v EOnaiip S8nd 15

C3. 7cycl oghdtk iﬂllﬂﬁﬁtdfsyhﬂhﬁﬁy]ghéméulfcﬁﬂatdgﬁsdli&yhmr BétBateClan® Blekiife of the

C3. 7cycl oal ky] , gf 6al kyl substituted w th ? substituent sel.ected from
hydr oi;g/, apst ,Uf 637%690%%@3%51‘8}158?9}% pegtodies! TP FRB I TAgHEY I Red with a
subst i t uerhlcifh 881t f tHeQRIrd e FoUEIh maii fBup . ¥l alddfhihat 86,084d ks well aRtheand RS
are each i ndepegéjg]_%&l y hydr ogen, hafl Bé§C1 kyl, pol Khal oCl 6al kyl, 20

a
hydroxy, &gt thegaisiH g grouRs) ol ﬁ’aﬁ‘gsaltsdﬂéw @&rfoBBTABHS! |y form a

bi val ent  rcaflirsiaim, $9dRah&d, b0 BobiRIMNYked NQPpex Yirkandithy likgedi oxy; f) R6 is
hydr ogen or Cl. 6al kyl;

20  The term “stereochemically isomeric forms of compounds of formula (1), as used
hereinbefore, defines all possible compounds made up of the same atoms bonded by the
same sequence of bonds but having different three-dimensional structures which are not
interchzingeable, which the compounds of formula (I) may possess. Unless otherwise
mentioned or indicated, the chemical designation of a compound encompasses the

25  mixture of all possible stereochemically isomeric forms which said compound may
possess. Said mixture may contain all diastereomers and/or enantiomers of the basic
molecular structure of said compound. All stereochemically isomeric forms of the

- compounds of formula (I) both in pure form or in admixture with each other are
intended to be embraced within the scope of the present invention.

30
The N-oxide forms of the compounds of formula (I) are meant to comprise those
compounds of formula (I) wherein one or several nitrogen atoms are oxidized to the
so-called N-oxide, particularly those”N-oxides wherein one or more of the piperidine-,
piperazine or pyridazinyl-nitrogens are N-oxidized.

35

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.



g) when pis 1 then R7 is hydrogen, aryl Cl. 6al kyl or heteroaryl d _6al kyl ;

25 h) Zis a radical selected from(a-1), (a-2), (a-3), (a-4), (a-5) .and
(a-6); i) each R10O or R 1 are each independently sel ected from hydrogen,
hydr oxy, am no, Cl1_6al kyl, nitro, pol yhfl oC _6al kyl, cyano, cyanod _6al kyl ,
tetrazol oC _6al kyl, aryl, heteroaryl, y1Cl_6al kyl, heteroaryl C1_6al kyl ,
aryl (hydroxy) d _6al kyl, heteroaryl (hydroxy) d 6al kyI , aryl carbonyl,

het er oaryl carbonyl, 30 aryl Cl -6al kyl carbonyl, heteroaryl d _6al kyl carbonyl ,
Cl . 6al kyl o ¥irst @roGediiptesesyi@g cdaipkyphds @nstad ddythoseymampmomgds of formula (1)

d 6al kyl 6al kyl , am noCl _6al kyl ,
hyaroxy%:/ar onyByAnﬁé%%%?gaﬁ%gﬁ@?%A%elsﬁ%ﬂ{) %F%ly(ngl (C(= O)r)_(CHZ%/u
NR13R14 jd) XREIL (0D dRIZH.B ;evieaeih i ndependent|y sel ected from hydrogen,

2ak| 2 R15R16 12al kyl bstituted with
a subs$| %/uerﬁ%g%%r@%% g?y%‘h%&%jﬁ?;&é\lagﬂ?%ﬁ%w aryl?/ aﬁg ﬁelt elrjoar y\IM; or
83 Zsclyﬁ I f)al qudm(suiﬁ$ﬁ(ﬂ;;galkgll)nmmncaﬁ)osybhydﬂdxgoarbeﬁylemyﬁdl daﬂqm;ty;cdﬂmnyl 15

a ox et.erpar roa -12-
0 Ri3 and. HEERTR Ral ORI, e Bu Ry SRR nC U S SR e

optional ly fwbmta@mrspheiedrfydm hydmry dnﬂué,,a:ﬂyam@haémrayyl,ormggeycaaallayll or

pi per azi nyl Bbst | tuted w Li uen%lé, el ected from C& a¥ I

BTG bal kyRDtuteeryl o Pebs ok etectea oSt hadRpSatmine, e and neltrodhy

C3_7cyol oad)lﬁflﬂa gkmlaryll hetBﬂcﬁrﬁn(II Rafkykr@ (e,qgetlkylrydbﬂﬁﬁ@a%twoﬁee&:ﬁ@md from
hydr ogen, T% g kty Cl; 1ﬁa1ky1 f bstituted.wth a

subst i tuent Sé‘ ?tge%/rgﬂqueBﬁ’?‘% Y §&lgeted drong hydroxy,qryl, Epgoarg @MiR%er oaryl ; and

C3_7cycl oal ky| aﬂ@m ntined ot @aus mbyme hosiake pipedidi: deneyl,
C1_6al Kyl oxy.. ar A % Ch ¢ e ﬁhﬁ% h?andyl§lﬁglter3garylcl 6al kyl : )
heteroary] iBPFHFH: ﬁ{?ﬁal &Rﬂrﬁ{“y]qﬁﬁy lfra PIPERZEY Yol yI |, furanyl ] thienyl,
benzof ur anyIhet@ﬁa@m]rf,an@ympémm@ylcg 7aytﬂoaﬁﬁ91@myamﬁymﬂ i ndol yl, quinolinyl,
|mdaigl yl, tfé’ura‘% {d} @%\‘H enzo uranyl’, or tetrahydrofuranyl can
optiondlly e¥l By ICarsak G IPHaBREL two or three substituents each
i ndependent) Ry 1§a?<ﬁ@g@ﬂ dlrﬁgmryﬂi:gnay@oamyld %Xk yGubSadukad w1tHﬁ‘sﬂBst1tuent

pol yhal od _6a nd,C Kyl ox eac | d|
qui nol i nyl , l?Fé’szgWI hy Wa?n‘%"o ?ﬁi et%@ﬁfﬁgf%é@ﬁwc O%H(Y SU%SUtUted

tet r ahydr of %ﬁmulsummu@@w@aahvfmbﬁ%&}éh tdéﬁl%beﬁylé\%ﬂd;\hélel% amad ent radi cal
enedl_ox secaon

;scra]![ 2?223 i f cﬁﬁgi%%g%g%ggﬁ%g rF'SY hﬁg@gé%rmr%siagqylﬁﬁﬂ ?Cé?1(6ﬁﬁ(yl’Mer ein
one opgnore ]@ﬁréﬁ}eaﬁ-@ﬁd mngﬂ]@qﬁyl cti ons appl y:
) R* and R’ together can optionally form a bivalent radical selected from
methylenedioxy or ethylenedioxy;
D R is hydrogen or C;galkyl;
_ g) when pis 1 then R’ is hydrogen, arylC)_alkyl or heteroarylC galkyl;
25  h) Z1is aradical selected from (a-1), (a-2), (a-3), (a-4), (a-3) and (a-6);
~ i)each R"or R" are each independently selected from hydrogen, hydroxy, amino,
Cy.salkyl, nitro, polyhaloCjgalkyl, cyano, cyanoC;ealkyl, tetrazoloCygalkyl, aryl,
heteroaryl, arylC;_galkyl, heteroarylCy_galkyl, aryl(hydroxy)Cigalkyl,
heteroaryl(hydroxy)Ci.salkyl, arylcarbonyl, heteroarylcarbonyl,

30 arylCsalkylcarbonyl, heteroarylCi.qalkylcarbonyl, C;.salkyloxy,
CisalkyloxyC,.galkyl, C;.salkyloxycarbonyl, C;galkylcarbonyloxy, aminocarbonyl,
hydroxyC, salkyl, aminoC; salkyl, hydroxycarbonyl, hydroxycarbon ylCj galkyl and

-(CHz),-(C(=0))-(CH)-NR"R™;
i) R™ and R™ are each independently selected from hydrogen, C;.j2alkyl,

35 Ca.seycloalkyl, (CHo)-NRPR'®, C;.12alkyl substituted with a substituent selected
from hydroxy, C; galkyloxy, aryl, and heteroaryl; or Csscycloalkyl substituted with
a substituent selected from hydroxy, C;_¢alkyloxy, aryl, arylCysalkyl, heteroaryl and
heteroarylC; galkyl;



a)nis0,1lor2; b) pis 0; c) R3 is hydrogen, am nocarbonyl, )
aryl Cl1. 6al kyl oxycarbonyl or C _6al kyl substituted 25 with hydroxy; d) -Q <
is -CRS=C< or -CHR9-CH<; e) R is hydrogen, Cl_12alkyl, or Ci-12alkyl
substituted with heteroaryl; f) R2 is hydrogen hal o, Cl1_5al kyl,

C _6al kyl oxy, arylCl. 6a| kyI oxy or pheny1 £hi o; g R3 is hydrogen or

d 6a|ky| h 44 a h|ne nt |

Ci6al kyl " 2t T Pgetuetwih e P Edeet i lRER S e A ) oBfaBaly form 4) o
ooy | 1y Saohematiog Bﬂpb“d‘@l'*’W@m‘bﬁamiﬁﬁ@‘*’:?‘;ZF’““S“E%‘ST%?@S;T‘E’;?r o
aryl (hydr oxy] & SggﬁeQb?eleCt%ff&P%’aé i, af@tylealikwfﬁ oxy, Cl.6al kyl oxyCl46al kyl ,
Cl_6al kyl oxymélbg W, saBoylam nocar bonyl, hydroxyd . 6al kyl , am noC _6al kyl ,
hydr oxycar bopny ) u NR13R14; k)V| s0O, or1;

1)ri sogr 1; Cy%au{y sané%3ﬂ)7§‘%§%lr% &%_?are each independently sel ected
from hydro @@5 a@RB"adI&ééoh 1ndé;gﬂabﬂfﬂ3ﬁ\lfélls%%{ﬁfr@ﬂﬂq}@|r@%&atwélkﬂubStl tuted with
hydr oxy; o) 13 R14t oget her with the nitrogen % h are attached
can forma aﬂ’éuﬁy iCriyipal H)S“?Stﬂ%‘teﬂw a Rylesti g‘l‘f‘d‘t ﬁ&BCtﬁﬁigm E}‘alrphﬂependent ly
Cl . 6al kyl ; ro: mhoxys apflesmd hézéro@fwmﬂd @%Zélbﬁmyﬁgméhmﬂemi 'a saBstitusnt

heteroaryl S Cgqudl nyI or |ndolig rQu I nteresting
conpounds coifd¢ M]t%t" gL, perlusakyl) l)?eteWﬁEf land one or nore of

Ithed; q?l IO\éVI %tél% ltyq@pgfqlg,m)s apgl y: ag mis O or 2, Db)nisO,20r3; 15 ¢c) pis

’ m) heteroary] is pyridinyl, indolyl, quinolinyl, imidazolyl, furanyl, thienyl,
benzofuranyl, or tetrahydrofuranyl; and each pyridinyl, indolyl, quinolinyl,
imidazolyl, furanyl, thienyl, benzofuranyl, or tetrahydrofuranyl can optionally be
substituted with one, two or three substituents each independently selected from

15 halo, hydroxy, C; salkyl, amino, polyhaloC salkyl and C;.salkyloxy; and
n) each pyridinyl, indolyl, quinolinyl, imidazolyl, furanyl, thienyl, benzofuranyl, or

tetrahydrofuranyl can optionally be substituted with a bivalent radical selected from
methylenedioxy or ethylenedioxy;

20 - A second group of interesting compounds consists of those compounds of formula ()
wherein one or more of the following restrictions apply:
a)hisO, 1or2;
b)pis 0;
¢) R¥is hydrogen, aminocarbonyl, arylC; galkyloxycarbonyl or Cy.salkyl substituted
25 with hydroxy; |
d) — QY §5 _CR’=C< or -CHR’-CHx;
-e) R!is hydrogen, Cy_jalkyl, or Cy.joalkyl substituted with heteroaryl;
HR%is hydrogen, halo, C,_salkyl, C;salkyloxy, arylC;salkyloxy or phenylthio;
g) R? is hydrogen or Cy_salkyl; _
30 h) R* and R® are each independently hydrogen, halo or Cy.salkyloxy;
1) Z is a radical selected from (a-1), (a-2), (a-3), (a-4) or (a-6),
j)each R orR" are independently selected from hydrogen, hydroxy, amino,
Cisalkyl, nitro, polyhaloC;_ salkyl, cyano, aryl, arylC;_galkyl, aryl(hydroxy)C.¢alkyl,
arylcarbonyl, Cy_galkyloxy, C;.¢altkyloxyCygalkyl, Ci¢alkyloxycarbonyl,
35 aminocarbonyl, hydroxyC; salkyl, aminoC,galkyl, hydroxycarbonyl and
-(CH)~(C(=0))-(CHy),-NR"R™;
KyvisQ,orl,

Drisoorl;



st - ™ i " " | R it B it iR

g -QY~is -C(=0-CH<s, -C(=0-N<, -CHR9-CH<, or -CHRO9-N<; 20 h) R1 is aryl,
het eroaryl, Cl.6al kyl oxycarbonyl, d _12al kyl, or Cl 2al kyl substituted with
one or two substituents independently selected from hydroxy, aryl,
heteroaryl, am no, O _6al kyl oxy, nono- gr di (C - 6al kyl ) am no, norpholinyl,
pi peridinyl, pyrrolidinyl, piperazi nyI" Cl1_5al kyl pi perazi nyl,
ary1CLl. 6al kyl pi perazi nyl, heteroaryl d _6al kyl pi per azi nyl,

C3acycl oal z @eram nyl and 25 C3. 7cycl oal kyl O _6al kyl pi perazinyl; i) R is
hal 0, Ol . 6GeIRYklnd R seldayh oxdgperateytl Cielbetbd flonx rydrbgere (haalkyll _6al kyl oxy,

phenyl t hi o, 16 stituted with a

substi t uent (E‘ﬁiﬁ:ﬁm& g‘h&&ml%%‘&&? ﬁtltl}ci%%_ hgk}éjdgaryl or C3. 7cycl oal kyl

subst i tutem) £ thd R S0 Qesthext\uﬂhthesmhegéretﬂ)\ﬁhmmtmp areattacrh,etl canflorn3@ het eroaryl ;

j) R3 s CL6al kﬂ%’ﬁ .7cycl oal kyl, Cl _6al kyl substituted with a substituent
Yoxy

sel ect d f r B , amino, aryl, and heteroaryl: or C3_7cycloal kyl
substi t ut egsh sttzh a substituent selected from hydroxy, am no, aryl and

heteroaryl and R5 are each i.n ntly Cl.6alkyl,

pol yhal od4 )Eé R cHRraCch @@%ﬂﬂb%eeglﬁ}ﬁg hydroxy or amino; 1) R4 and R5
t oget her char@pé pl%i@'l bt’p}i&f M‘swﬂ)sﬁtutédﬁ/ﬁﬂlkraﬁﬁlaﬁa' sel ected from

nmet hyl enedi ?.gl}/ or et % 3 gl oxy. R6 is Cl-5al kyl oxycar bonyl or C1.6al kyl ;
-14-"n) RpA)hseRom TICH Ptﬂld&l&l kyl, hydroxy or heteroaryl C . 6al kyl; and
0) Z ilg a radi cal sel ected from(a-1), (a-3), (a-4), (a-5), (a-6), (a-7),

(a-8) or (@-9), Afourth group of inferesting conmpounds sts o t hose
conpounds @fthlr%g#ﬁslpﬁemfre%%n&ﬁ%mg?w FENgPiS 58 D% Compaunds ‘%ffmgﬁla(

restricti Qﬂﬁeréﬂnirﬁé orahmB%ﬂtﬁe fVd@ge festricionOuppik 17R18,
aryl Cyé6al kyI oxy Eonyl _6al kyl substituted “w th hydroxy,

pi per azi nyd) é%l’ﬁb substituted with hydroxy, hydroxyd 6alkyl,

hydr oxyCl q“g;olgw@l 6al kyl, pyrrolidinyl substituted with hydroxyCl-6al kyl
or piperidinyl carbonyl substituted with one or two substi tuents sel ected
from Hydr 32520 C1_6al kyl, hydroxyCl. 6al kyl, C _6al kyl oxyCd _6al kyl ,

Cl1_6al kyl (fglshgtﬁ oxy) d _6al kyI or C | _6alkyl oxy(hydr oxy) d _6al kyl ; b) R17
and R18 ar€ each independently sel ected from hydrogen, Cl.Gal kyl,

di (O _6al K)Miaki nod . 6al kyl, arylCl.6al kyl, Clsal kyl oxyd . 6al kyl or

hydr oxyd 53¢ et =ghd ©) QYC is -CRO=C< and then the dotted line is a bond,
- CHR9- CH< . ;

or__~LH N<;
g) — Q7 I~ {5 1(C(=0)-CHx, -C(=0)-N<, -CHR’-CHx, or ~-CHR*-N<
20 h) R!is aryl, heteroaryl, C;.¢alkyloxycarbonyl, C;_jaalkyl, or C;.jzalkyl substituted with
one or two substituents independently selected from hydroxy, aryl, heteroaryl,
amino, C;¢alkyloxy, mono- or di(Cy.salkyl)amino, morpholinyl, piperidinyl,
pyrrolidinyl, piperazinyl, Cy.¢alkylpiperazinyl, arylC, salkylpiperazinyl,
heteroarylC; galkylpiperazinyl, C;scycloalkylpiperazinyl and
25  CaqcycloalkylCy salkylpiperazinyl,
i) R is halo, C\_alkyl, C; salkyloxy, arylC) ¢alkyloxy,
heteroarylC galkyloxy, phenylthio, hydroxyC, salkylcarbonyl, C; salkyl substituted
with a substituent selected from amino, aryl and heteroaryl; or
Cscycloalkyl substituted with a substituent selected from amino, aryl and
30 heteroaryl;

1) R*is Ci.¢alkyl, Cscycloalkyl, Cysalkyl substituted with a substituent selected from
hydroxy, amino, aryl, and heteroaryl; or Cs.scycloalkyl substituted with a
substituent selected from hydroxy, amino, aryl and heteroaryl; -

k) R* and R® are each independently Cy_salkyl, polyhaloC) alkyl, cyano,

33 cyanoC galkyl, hydroxy or amino;

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

m) R® is Cy.salkyloxycarbonyl or Cy.ealkyl:



d) Rl is hydrogen, heteroaryl, Cl_6al kyl oxycarbonyl, Cl-12alkyl or Cl12al kyl
substituted wth heteroaryl; e) R2 is hydrogen, halo, d _6alkyl,

Cl _6al kyl oxy, aryl C1_6al kyl oxy or phenylthio; 20 f) R3 is hydrogen,

C _sal kyl or heteroaryl; g0 R4 and R5 are each i ndependently hydrogen, hal o,
C _6al kyl, cyano, cyanod _6al kyl , hydr]dlxy or C.6al kyloxy; h) when p is |

then R7 i nyl | kyl_,@r r o | adical | ected from(a-1),
a2y, (st AR Yoo Reebps) g RonpdafyCPABTORE ST (L)
each R10 o) ZR i radiealealebted dotep éndprial3), (ael)e@tBd(d-6 pfa-AY,drdyen (a-Bal o,
hydroxy, am no, Cl_6al kyl, nitro, polyhal ol _6al kyl, cyano, cyanod _6al kyl ,
tetrazol od . 6al kyl, aryl, heteroaryl, heteroaryl Cl, 6al kyl,

aryl (hydr éxfouh. giadiky inteasstinganbmpophds cddsistadkjibsasdmporings of formula (1)

TS Lo RE SRt AL S oo o 30

d _6al kyl apRbirtyideogeL-GadRyiR 'R1% GayIky kakyleaydmebody@l C falisy tobyiGiedal kyl
hydr oxyC, . 6al_li_lyl oxyCl. 6al kyl ,. Cl.6al kyl oxycar.ho C2. Gal kenyl ,

OBl Tyl o O ST, PRSI TRRY HPBEHYD W iRh BRI PRV calksL,

hydr oxyQ . 6akéxxyC, a1k 106 C Ll o] Gldt oY ki AW THE t+ Cl _6al kyl
a%d 35y-(CI—|2 rwzl&ylz?ﬁgﬁ ]g@igufg pl\slflglc%Rl?m k)t v ?ts lgmg)?j’rl;y%)%ﬁ?‘ggﬁrl; m Y
R12 is hydr SEatgyleart g@?&’flt-tﬁ%mﬁyow@s tyREU RSN S Selethd ALY | y
sel eci@d franghxdr agerxyC 1RaAl €ylalk _ 2C PRI (diksdr aklifany!
aryl Gl Gl Kyl Cabonal Y%y;%a’;‘aﬁl L B R DR e el T2 ey
substituted 'Gglﬁ?yg’xgﬁﬁ’élf@% h¢ kigél ected from hydroxy, hydroxycarbonyl,
cyano, CLh§RM kR Porg @&whd@fenaémlj sefectdd fidm 1BidebRRACT gdRyIher with the

nitrogen to which they are attached can 08t ional ly form anorpholinyl,

pyrrol i di nydCuisplkyBaningCrsakylp et asdliyli CoetbotlpX e ed! S 07 a substi t uent

sel ected frggm@;{y@%dwﬁ;or aryl Cl1- 6al kyl oxycarbonyl; p) kis 2; gq) RL5 and
R16 are each’] ggl_%n_dent Ly selected from hédrpgen, Cl. Gaglgl or 10

aryl G2 saFkyl oxycarbn{R =€x apd therfge doted Baeisiehong, tGHRhCHT 0F ogen to whi ch
they are attgppedgan optionally form a norpholinyl, a piperazinyl or a

pi perazinyl substjituted with Cl.6al kyl oxycar bonyl ; L
d) R" is hydrogen, heteroaryl, Cy salkyloxycarbonyl, Ci-j;alkyl or Cy_12alkyl substituted

with heteroaryl;
e) R” is hydrogen, halo, C, salkyl, C galkyloxy, arylCy salkyloxy or phenylthio;

20 HRis hydrogen, C;salkyl or heteroaryl;

2) R*and R’ are each independently hydrogen, halo, Cyalkyl, cyano, cyanoC, alkyl,
hydroxy or C,_salkyloxy;
h) when p is 1 then R is arylC).¢alkyl or hydroxy;
i} Z1s aradical selected from (a-1), (a-2), (a-3), (a-4), (8-5), (a-6), (a-8), (a-9), (a-10)

25 and (a-11);

jyeach R or R" are each independently selected from hydrogen, halo, hydroxy,
amino, Cy_galkyl, nitro, polyhaloC_salkyl, cyano, cyanoC, salkyl, tetrazoloC, salkyl,
aryl, heteroaryl, heteroarylC,.qalkyl, aryl(hydroxy)C,.salkyl, arylcarbonyl,
Ci.salkylcarbonyl, Csscycloalkylearbonyl, Cascycloalkylthydroxy)C salkyl,

30 arylCi.galkyloxyCygalkyl, CygalkyloxyCi_galkyloxyCi.salkyl,
C-galkylcarbonyloxyC.¢alkyl, C, salkyloxycarbonylC; galkyloxyCi.salkyl,
hydroxyC,.calkyloxyCy.ealkyl, Cy salkyloxycarbonylC, salkenyl,

C1.salkyloxyCi galkyl, C..Galkyloxycarbohyl, aminocarbonyl, hydroxyC,_galkyl,
aminoCj.salkyl, hydroxycarbonyl, hydroxycarbonylC, alkyl and

35 ~(CH)(C(=0))-(CHR”),-NR“R",

KyvisOorl,
DuisOorl;

m) R"%is hydrogen or Ci_salkyl;



s) aryl is phenyl or phenyl substituted with halo; 15 t) heteroaryl is
pyridinyl, indolyl, oxadiazolyl or tetrazolyl; and u) each pyridinyl,

i ndol yl , oxadi azolyl or tetrazolyl can optionally be substituted with one
substituents selected from Cl. 6al kyl, g or aryld 6al kyl. A fifth group
of interesting conpounds con5|sts of thdde conpounds of formula (1) 20

wh ft || t] [y i 0; b i
1oy pi 900 AR ED: &bl indputihlp LS hi BN BBECH T (oot 1)) G <

Io? -C(l:RE_SgICk C:;)%(alleﬁcdtrbawl, €. tr,‘@lkjylagﬁmylfiﬁylﬂ eﬂky{;:agiéonglr ,ogen; k) R2 is h%fllrogen

5

hydr ogen, L gép@ﬁy&qar@nyéﬁ@%ﬁj@kl EE}1)’ E%Z II*W lt%tg w1§*5a ) SE LPEF g

ragl cal dsel iﬁﬁéﬂﬁéﬂ frbmrlhy((ﬁeﬂg), ,hyﬂ?x&b:arbb@y]S%y&hb Casadﬂ)zyloxgycaﬂi% gr Ryl are each

|nee ent sel e¢t.ed from r ro r.o

(gl 1R ee%ﬁemgﬂﬁmﬁgs@ GRiRR Lo RS G opBpstlsiforty or

any s ubgr Ohlﬁloﬁ‘;btﬁil ywogbEivh p1gaz1ﬁylhﬁﬂp@gﬁlzmyi CQBAIRWIR a3substituent

aryl Cl1. 6al k 1 6al bstituted with hydroxy,
pi per azi nyI %‘ﬁﬁpmsé 5&19?@’3/1 qu}( DYhydr oxyCl_6al kyl, 5

hydr oxyCl. ilgmj oxyCl. 6al kyl , pyrroli d| nyI substituted with hydr oxyd . 6al kyl

or piperidinygl cachenyl substl tu W th e o ents sel ected
from hydr ékSaWFF‘C WE{‘?ESBQ‘F RVPS?T@F Eﬂi@ﬁ?‘bgﬁ fka’ﬁpkw ,

C . 6allbyl(dhﬁyy@]dﬁg 1 Sye 5@051 or (. 6al kyl oxy(hydroxy) CI-6a1ky1 R17 and
R13 are each ndentl sel ected from _hydrogen,

di (CL_6al KyB aﬁ‘ﬁ tow%wlth @Py&@ge@afp R’;’hmh @PY@&@ R@}@}Cbﬁs eqn e@xlltmlly(fenno

hydr oxyd _6g honnsa a;npe%am 1§E‘1‘3.z Faﬁsﬁﬁnapmtﬁd line is a bond,
CHRO- CH< or - Is h drogen eroaryl C . 6al kyl oxycar bonyl

Cl - 12al kyl 6u- 641:1()[1P32}éﬂalﬁ@ﬂn3’§’ubst| tuted wi t h heteroaryl: R2 is hydrogen, halo,
Cl _6al kyl ,s) aryl is phenyl or phenyl substituted with halo;

15  t) heteroaryl is pyridinyl, indolyl, oxadiazolyl or tetrazolyl; and
u) each pyridinyl, indolyl, oxadiazolyl or tetrazolyl can optionally be substituted with
one substituents selected from Cj.galkyl, aryl or arylC, ¢alkyl.

A fifth group of interesting compounds consists of those compounds of formula (1)
20  wherein one or more of the following restrictions apply:
a)mis 0
bynis 1;
c)pis(;
d)sis0;
25  e)jtis0;
f) X is CHR®;
2) R%is hydrogen:
by TN s CR=C<;
i) each R%is hydrogen;
30  j)R'ishydrogen;
k) R%is hydrogen or C.salkyloxy;
1) R® is hydrogen;
m) R*and R” are each 1ndependently hydrogen, Cy¢alkyl or Csalkyloxy;
n) R® is hydrogen;
35 o) Zisaradical selected from (a-1), (a-2), (a—3) or (a-4);
p) R' or R™ are cach independently selected from hydrogen, hydroxy or
hydroxyCi_ealkyl.



e s ; e e s b

Cl . 6al kyl oxy, aryl Cl. 6al kyl oxy or phenylthio; R3 is hydrogen, Cl-6alkyl or
heteroaryl; R4 and R5 are each i ndependently hydrogen, halo, Cl _6al kyl,
cyano, cyanoC, . 6al kyl, 15 hydroxy or Cl_6al kyl oxy; when p is | then R7 is
aryl C1_6al kyl or hydroxy; Z is a radical selected from(a-1), (a-2), (a-3),
(a-4), (a-5), (a-6), (a-8), (a-9), (aI? and (all) each Rl10 or R' are

h" i ndepgndent |y sel ect ed f d hal QL 6al kyl
o, pol I BT AP EYOerT Barprr DU Srea ek gy ary .

het er oar ylsub ﬁ;tu rm@'eyﬂ Gthetdah kyI ar yl (hydroxy) C1_6al kyl, aryl carbonyl,

Cl_6al k I ar hon I ) )
C3. 7cyc|yo k‘§| é’ﬁ&P@F g%ﬂ ﬁ;ﬁ %%W:RSHOB%DQI Gglépfk%bstltuted with
Cl 6al kyl Az@marbéﬁﬁksnbsmu@a wiGiehydrbearia xélk tbal ky],

0 b o N iy 0 7

C . 6al kyI %ﬁ@ﬁ’dﬁﬂ@ﬁﬂbenyl@ﬁb@tﬁ‘ﬂﬁé@l@%ﬁl@@ﬁé’ br tvh)’ﬁﬂﬁm{g]ts@@leﬂéh fr&ﬁ‘h@@@x 6al kyI
hydroxycar bon car bonyl1Cl. 6al Ely %land - CH 19
1%

NR13R14; I‘EY dwdiﬁx rieal kgL, Copsaticylopy h&@n@@lkuﬁ(@M@P vl F@L3 and
Rl4 are eag p% W@ﬁak*mgﬁkgp@ﬂaﬁd RH meﬁgémﬁe?erﬁhnﬂg?@élwéd from

Cl. 6al kyl ca car bon

G3. 7oyo] odidypiss bomkyl I kVINRISRE Bl AR aHoR eyl el e

subst ijhueny d?@xy‘(?' Q&&ﬁd—f‘@'ﬂﬁi‘@%w cy SO ﬁLeb&B"tbé'd lnﬁe%%ond
Cl. 6a| kyl o a(jbonyl or a;% 3 and R1l4t oget t he nltrogen to
whi ch they'CéH% <pBt iSolerogﬁnf, betﬁr@rylnﬁn pﬂ&bylpﬁyqarb@ml,r ol'i di nyl,

E'lpgéf"i'y?y%'ﬁa %"éaﬁ“iﬂ%ﬂ A I N

|k ndepczandgrﬁfi plkytorsc esdCr.sadkylpyylpopanyltizios Baus(bydr@gera@x@ikyban hsieroatpdar bonyl ;
&1 Bat iyt R ke Bach I GRERY gg&}?gaﬁi%%i S A AL
ni trodsh thydmior € halkylony: vehenarisddhenR. sy Kaahllyl poRydzaks Bitch Tadidal or

L
Pheny! - or henyduf%sfﬂgé??’t@%a PR FHAIED), (e acsh, (PO JUYRR QOLM, cack Y1 18
i ndol yl , dxadirRolayd eash m@pﬁadaﬂtlyl selested fe@mﬂnyﬂmged; imto, hydsergt, yminaxadi azol yl

O o S B2l ARSI L ! S, M), A HES A e o1 oot o
;:ﬁrrpounds letarons, écwomﬁgaﬂﬁhmﬂﬂ@@rmy)ﬂmﬁﬁhﬂaam f)arb%nylx ysagt_}ggtrbgglz

ere S is ; is
hydr ogén %&E‘lobﬁy@@%&ﬂ dédc%clgékylzhﬁdrafgts ﬁgkgl is hydrogen; R2 is
hydr ogen cm‘ykﬁl _gﬁﬁclykybfﬁxyalkﬂzqsalhy]dny@e(;allqdoxy(i_ﬁ;alldw,l oxy; R3 is hydrogen; R4

and RS ar hydr ogen, G _6al kyl or O _6al kyloxy; R6 is
hydr ogen; (%%@8@: (%p@ ycdrﬁalkﬁl ‘ected from(a-1), (a-2), (a-3) or (a-4); and

R10 or Rl ICapaydackaibodgitanddayidayCi.salkyl, hydroxyC GalkyloxyCl galkyl,
CisalkyloxycarbonylC; galkenyl, Cy.¢alkyloxyCiealkyl, C;.salkyloxycarbonyl,

25  aminocarbonyl, hydroxyCi ealkyl, aminoC,.salkyl, hydroxycarbonyl,
hydroxycarbonylCy.¢alkyl and -(CH,)~(C(=0),)-(CHR"®),-NR "R vis O or 1;uis 0
or 1; R'is hydrogen or C,¢alkyl; R" and R' are each independently selected from
hydrogen, Ci.12alkyl, Ciealkylcarbonyl, C,¢alkylsulfonyl, arylC, ealkylcarbonyl,
Cscycloalkylcarbonyl, -(CHa)-NRR'®, C;_1,alkyl substituted with a substituent

30  selected from hydroxy, hydroxycarbonyl, cyano, Cy.alkyloxycarbonyl 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 4 substituent
selected from C,.calkyl or arylC, salkyloxycarbonyl; k is 2; R and R'S are esch
independently selected from hydrogen, C; salkyl or arylC, salkyloxycarbonyl; k is 2;

35 R and R! are each independently selected from hydrogen, C;¢alkyl or
arle'l_Galkyloxycarbonyl; R and R"® together with the nitrogen to which they are
attached can optionally form a morpholinyl or piperaziny], or piperazinyl substituted
with C_galkyloxycarbonyl; aryl is phenyl or phenyl substituted with halo; heteroaryl is



sel ected from hydrogen, hydroxy or hydroxyCl 6al kyl. The nost preferred
conpounds are conpound No. 1, conpound No. 21, conpound No. 4, conpound No.
5, conpound No. 36, compound No. 69, conmpound No. 110, 15 conpound No. 111,
conpound No. 112, compound No. 229 and %)rrpound No. 37. HIN1I HNN A\ H
H NN . .- ....... e e B A

IR _tetrazo_ll:?d can optmnally be Subsutuiéii whﬁonésubshtlfe&t L'&Iéct@froNDCI Zalkﬁi H N |
I_iduélw 4 Co. No. 5x 0o~ HI \ NI - HI HN/ O1\
NH N/ NTHPIESY a 3]6 CO NO 69 -18 / I A\ / N HN\ NH NH |NO—|O—|

any subgroup thereof whereinmis O;nis 1; pis 0; 81805115 0; X is CHR®; R®is
hydrogen; — Q=¥ j5 .CR’=Cx; each Ris hydrogen; R' is hydrogen; R%is
hydrogen or Cj_¢alkyloxy; R?is hydrogen or Cy.galkyloxy; R? is hydrogen; R*and R’
are each independently hydrogen, C,.ealkyl or Cy_galkyloxy; R® is hydrogen; Z is a

10 radical selected from {a-1), (a-2), (a-3) or (a-4); and R™ or R'! are each independently
selected from hydrogen, hydroxy or hydroxyCj_salkyl.

The most preferred compounds are compound No. 1, compound No. 21, compound
No. 4, compound No. 5, compound No. 36, compound No. 69, compound No. 110,
15  compound No. 111, compound No. 112, compound No. 229 and compound No. 37.
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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

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 (1) are described in the

examples.

The compounds of formula (I) can be prepared by reacting an intermediate of formula

(II) with an intermediate of formula (IIT) wherein W is an appropriate leaving group

such as, for example, halo, ¢.g. flunoro, chloro, bromo or iodo, or a sulfonyloxy radical

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

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



NHa (11) RB (i) RSRRL2RR'NQ | (7Y (CHR)P (CHZ)n X-N(CH2)m | /-~
i H)S -(CHt Z i / i~ (1) R3 R5 Ra 10 The conmpounds of formula (1),
wherein X is CH2, herein referred to as conpounds of fornula (1-a), can be
prepared by converting conpounds of fornula (1) wherein Xis C(=0, herein
referred to as corrpounds of formula (I b‘%‘, by reacting the conpound of 15
formula (I e in a,suit
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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

15  formula (I-b) with lithium aluminium hydride in a suitable solvent such as
tetrahydrofuran.



RN Q Il 1 hEY-(CHR7)p (CHy)t CHf HN-(CH2)mj H2)s N(CH) -Z 4 (1V)
(V) RBR R Ri R2 NQhl-x-' ~Y-(CHR7)p (CHy)t CHR& N-(CH,)m ~CHy5
N(CH2)t-Z (l1-a) R3 101 M In an identical way the conpounds of formula
(I'), whereint is 1, herein referred to as compounds of fornula (I-c), can
be prepared by reacting an internmedi ate2®f formula (Il1) with an appropriate
car boxal dehyde of fornmula (VI). 15 -21- Rg,tR'R2 | Y-(CI—B~)P CH2) n
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The compounds of formula (I-a) can also be prepared by reacting an appropriate

carboxaldehvde of formula (IV), with an intermediate of formula (V), in the presence -
5  of an appropriate reagent, such as a sodium borohydride e.g. sodium tetrahydroborate

or pelymer supported cyanotrihydroborate, in a suitable solvent, such as an alcohol e.g.

methanol.
-RG\ —~Q Rl R2
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10
In an identical way the compounds of formula (I), wherein t is 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



cv, I -(CH) 23 a(MIl) R5R12 R, NQ R~R Y-(CHR)p (dlv.
NNCH2)m 1l ~ CHZ NN(CHzZ}t Z ,\Ra (1-d) R5 The conpounds of formula (1)
and the internediates of formula (I11) may al so be 10 converted into each
ot her via art-known reactions or functional group transformations. A nunber
of such-transformations are already desgki bed herei nabove. O her exanples
are hydrolyéls of carboxylic esterspto the correspondi ng carboxylic acid or
al cohol ; Ryd@p+9 is of amdes to tﬁe corres ng carboxyl ig acids or
am nes; hydronS|9peK}ﬂﬁ%) ?S—KG—Nh%{QQE %ﬁld Sfﬁﬁ no groups on
i m dazol e or 15 repl aced by a oge y art 0
di azot ati on ¢f eact\i ons and subsequent replacenent gﬂihe di azo- group by
hydrogen; al\iohgks may be converted into esters and|ethers; (¥bimary am nes
may be conve éfno secondBry or tertiary am nes; Rﬁouble bonds may be
hydr ogenat edgfo t'he correspondi ng single bond; an |odo radi cal on a phenyl
group -22- may .be converted in to an ester group by carbon nonoxi de
insertion in the preéence-@f a suitable pal lfadi um cat . Internediates

of formula (I1), wherei A _égﬁﬁé)gj@jf_ls)g % &ﬁl&? ‘ls hydrgggpw by

herein referred to as i
{ On<f eaction starting vmth an int rredl gi n%orrmla

nitro to anime T¥duc
(MI1), in the presenge of \a netal catalyst such as Raney Nick
appropri ate reduct ant as hydroge@c)ln a suitable solveni? such as
rret hanol or ethanol . Rq}dﬁlRl NR2 N' \ Y-(CHR7)p (CH2)11-CH2 N-"/~ NO2
/~\R4 (VI11) hRS R6 R® Y-(CHR)p (CH2)--CH2 N" N2 h 4 (lla)

The compounds of formula (I), wherein s is 1, herein referred to as compounds of
formula (I-d), can be prepared by reacting an intermediate of formula (VII) with

5  lithium aluminium hydride in a snitable solvent such as tetrahydrofuran.
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The compoun_dé 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 hydrog;:nated to the corresponding single bond; an iodo radical on a phenyl group
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10 Rs Rlnterrredlates of formula (H) wherein Xis (=0, s is 0 and R3 is
hydr ogen, herein referred to as internediates of formula (11-b), can be
prepared by reacting an internmediate of formula (1 X) with an internediate
of formula (X) in the presence of 15 ap ropriate reagents such as

N- (et hyl carbonirn'doyl) N, N- di met hyl - 2-pr opanedi ani ne, rmnohydrochl ori de

(EDC) and 1- hydr ox benzotri azol The reaction erfornmed
' Che pr S3RALBF YRR A6 gt 55%@%%%%0&@“@ansgmglmtga beSeafiing
such as, asmtmw@@]ﬁluﬂldﬁhﬂ] omet hane and tetrahydrofuran. -23- R6 OR R2
N~Q 11 1 ~/1 Y-(%R)p(ggnc-m+ HN-(CH2)mi, NH2 R (DC) (X) RS 1 R2 N
\ R6 QOy-(CHR7)p (CH2)n C11 -N-(CH2)m NH 2 /"~~Ra (Il-b) R5 The

i nt er nedi #egn&diatt®bNtdrmuld (1), %@rehe)mg e:gfzr aflisly sieaehd RS id Ipd6gadi ates of

for mul XI) W|th | ithi umal um ni 5;% cii e in a sui tabl e solvent such as
tet rah§dr ersimFeiemedio as igjegmeqiateno! fermiula Gle).cepike prepares by A altrsAcgmings N
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can be prepare by reacting an_i nternedi ate of formul a an
i nt er medi Fackalptal it sughaasBaney)Nickeland aﬁrﬁ@@@%@twdnct@u WED aahydrogen m
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Intermediates of formula (IT), 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 (IX) with an intermediate of formula (X) in the presence of

15  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.



RS RNQ R6 it R Y-(CHR7)p(CH2)ri X-N(CH2)m ! C-O0 N(CHO)t a (M)
R3 5 R The internediates of forrmula (VIIl) can be prepared by reacting an
internediate of fornmula (XIV) with an internediate of formula (XV), wherein
A is an appropriate 5 |eaving group such as, for exanple, halo, e.qg.
fluoro, chloro, bromo or iodo, or O _6a%yloxy, e.g. nethyloxy, in

di i sopropyl et hyl am ne. R6NQR1R2 Y- (CU 17)p(CI—|2)n NH + A-,r; NO z
R4 (XIV) ( ,RQ IQR R z (CH2) ~j|£’€~ (VM 5R4 R 10
e(r Y an
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water, in as e solvent, such as ethanol. .~ (CHR7) p
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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.

5
6 .
RN B §h R~ —Q i
Y—(CHR )p (CHp);—C N"'O —_— . Y,_(CHR7) ~(CH,),—CH

S “CH; P .

\ =
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The intermediates of formula (VII) can be prepared by reacting an intermediate of |
10 formula (XII) with an intermediate of formula (X1II) in the presence of 2-Chloro-1-
methylpyridinium iodide and triethylamine in a suitable solvent such as acetonitrile.



R The internediates of formula (XVlI) can be prepared by reacting an
internmediate of forrmula (XVII1), wherein Ais as defined above, with an
internediate of formula 5 (XIV), in a suitable solvent such as

dii sopnpylethyl amne. R6 QRt R - NY-(CHR7)p (CH2)n-CH2 NH + A (i /1 CN
15 4 (XIV) (XMI11) RRt 2 R6N Q | R Y-(CHR7)p (CH2)n X-N-(CH2)nj C-N
Ra (XVI) R5 4 p -26- 7 Nz RN-Q igf Y-(CHR )p,{CH)n X-N-(CH2)m CH 2)s +

-W (CH2) t ﬁWN/Q\(II) R%) (i) RRRRz R6-I 5 Y%)P (CH2) n
X-N-(CH2) M -4(i H2s(ChR g(-@ﬁ[ -Z-X-RN-Ra(((H updgnaf- Fgrmd-a (1)
and sone of t int er medi tes;p?ray have at négtifdne stereoggni ((:égght rfé in
their structfure.”\Such stereogenic centre nay be present in ag*Ror 5 an S
configuration. The conpounds of formula (1) as prepared in the herei nabove
described progedSes are gefdDally racenic mixtures of enanti o@@lk, which
can be separ pf ed %rom one another” foll owi ng art-known resol ution
procedures. The racem c conpounds of fornula (1) nay 10 be converted into
t he correspondi ng diastereoneric salt fornms Ry reaction vgith a suitable
chiral acid. Saidgdiastegeoneric salt for msllqare subsl/qqdhtly separated, for

e
exanpl e, by sel ectivelor *ﬁ{_%%@ﬂcfggnﬁkaLﬁ_Z_a{d}gpm_%n3/‘1 he Ceznémti oners are
—— & |

| i berated

\ = II‘I—'-(CHZ)t—Z
72X, (VD) R’
R

The intermediates of formula (VIII) can be prepared by reacting an intermediate of
formula (XIV) with an intermediate of formula (XV), wherein A is an appropriate
5 leaving group such as, for example, halo, e.g. fluoro, chloro, bromo or iodo, or
Cigalkyloxy, e.g. methyloxy, in diisopropylethyl amine.
a R 2
R~ N~ Q.\ R
Y—(CHR);(CH,);—CH,—NH + A

e (XIV) (XV)
RS R
1
R -2 T K
Y~ (CHR)5 (CH, )y CH,——N—- \|——-N02

S L

\

g’\f/\Ra (VI
R

10 The intermediates of formula (XII) can be prepared by converting an intermediate of
- formula (XVI) in the presence of sodium hydroxide and water, in a suitable solvent,

such as ethanol.
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there fromby alkali. An alternative manner of separating the enantioneric
forms of the conmpounds of forrmula (1) involves liquid chronmatography using
a chiral stationary 15 phase. Said pure stereochenmically isoneric forns may
al so be derived fromthe corresponding pure stereochemcally isoneric forns
of the appropriate starting material s;2provided that the reaction occurs
stereospecifically. Preferably if a Spga ific stereogisoner is desired, said
conpound WRP-d C§ynthe3|zed by stere speC|f|c ods of preparation.
These net hods |1 e §¥ Qal | O pure starting
materials. The [co gﬂﬁggkgﬁ> Ia (I ﬁaigggautl | y acceptabl e
acid additio S and stereoisoneric forns t here0of have val uabl e

phar macol ogi perties in that they inhibit the interaction between p53
and MDMR. 25 hexter m " NDMVR" i sed herein to nean a protein obtained as a
result of expr §§.@m of the gene. Wthin the neaning of this term
MDMR enconpasB al |l proteins encoded by mdn2, nutants thereof, alternative
slice proteins thereof, and -27- phosphorylated protei ns thereof.

Addi tional ly, as used herein, the term"NDM2" Rhcl udes qggﬁﬁﬁnalogues, e.g.

MDMX, al so known asR ~aﬁd MDM2  honol ogues a¢d anal og obher

animal s, e.g. the hunman honbyogggRFyMGé an@qg The
term' |nh|bLLLng_Lhe i nker ﬁ%?bltor of ﬁé used

herein to nean prevepfinglor reducing the direct of |nd|r t aSSOC|at|on of
one or nore nolecule peptides, proteins, enzymes or receptors; or
preventing or reducin } nor mal act ty of one or nore nol ecul es,

pepti des, proteins, enzynes{‘or receptorg 10 The term " inhibitor of the
interacti on of p53 witlh MDMR" or "p53-MDMR inhibitor” is used herein to
descri be an agent which increases the expression of p53 in the assay

described in C. 1. This mcreas&ﬁ be caused B but is.not |] d to, one
or nore oflbeinermpedipEaoh Prrmmnihy Driande pierarem by 1eactng AR inesm at‘?l‘?

i nteract i gorringh\ESNIIPIwBhcreid ARM defind raSG% 35041 dtdrRiedidd & RinhlRr the MDWV2
or the p5§xggote|n - interactions with %%rean1or downstreamtargets, e.g.

ki nase? %29#@”5@ﬂ?§?%¢%§ﬂwhﬁ%éﬂﬁﬁHUPﬂe B} I nati on or SUMD
modi fi cation, - sequestering or transportation of MDM2 and p53 into
different cellular conmpartments, 20 - nodul ation of protelns associ ati ng
with MLDMR, gféar, e}ajrple (but not limited t:lil, p73, R?

“Y—(CHR)); (CHp)—CH,—NH 4 -1l

C=
e | LA
\/¢< . (XIV) (XVII)
R R
6 l 2
R™~ N/Q.\ R
- ) —(C}IR7)p (CHy)y—X— N_(CHz)m |\/'"J~——C =N
—Z
\ X, (XVI)

g5 R



E2F-1, Rb, p2lwafl or cipl, - downregulating or interference with NDW2
expression and/or MDM2 activity, for exanple by (but not limted to),
impacting on its cellular |ocalisation, post- translational nodification,
nucl ear export or ubiquitin ligase activity 25 - direct or indirect
stabilization of the p53 protein, e.g.-¥y keeping it in its functional

structural form or by preventing npsfol ding, -_enhancing p53 expression or
expr essi orRoin‘SQ fam |y menbers, e.|g. p63 73. - increasi ng p53
activity, for exanqal—gg}lggﬂ) ) 1s(-l—Nl—|—t(ggt)t

transcription tivity Ignd/zor 30 - increa: expy e§)§| oh OW géAbyahd

proteins of 53-signal li ng pat hway, for exarrplpH(but not limted to)
p2l wafl, ci MIC-1 (GDF- ﬁ%ﬁ PI G 3 and ATF-3. Helhce the present
i nvention di L%)se_ls the co unds of formula (1) foR’use as a @8Micine. 35
Furt hernore, ot he B nvention al so concerns the use of a conmpound for the
manuf acture of a nedicanent for the treatnent; of a di sor r nmedi at ed
t hrough a p53-MDM2 gfateragtion, wherein sai onmpound Ay a conmpound of
formula (1) 28 The term "t atller ~ s__t_Js hg n covers any
treatnment of a disease n \%?&%]% (Hl(?ﬁb)ﬁ |)§ an aL H t| |y a human,
and incl udes—i™preyéntthg a disease and/or conditi fro o |r§ in a
subj ect which nay be kedl posed to the 5 disease and/or con ut has
not yet been di agnosed—#g~having it; (i) inhibiting the di q@ase and/ or
condition, i.e., arresgf ngRl ts devel opment; (iii) relieving the disease
and/ or condi tion, i.e., causing regression of the disease and/or condition.
Wth the term"a disorder nediated through a p53-MDM2 interaction” is neant
10 any und@gichfpolhdsteftfohiBIAYR and@Beiet dfahe tdﬂ@imrdeaiw fngy haveddt 1€4s06hé he
inhibition of the inter IIOI’] betﬁﬁgsthe protein and p53 or_ot her

i

cel | ul ar PEBAEERS CCRUE 17 Héguc%‘ﬁ% Eerquﬁﬂlﬁé‘@ng%mad Prﬁ@é'fﬁ" ahR Gegul at e
the cef| eu® @®nfibhiadiohnvention also provides a nethod for treating a

di sorder nedi ated through a 15 p53-MDM2 interaction by adm nistering an
effective anmount of a conpound of the present invention, to a subject, e.g.

a mamal (@B dofipondAsitfoHhR(I)YasbrEpsrBiin the heRfRboOE déséﬁ'beﬁ SR bre The
conpounds of the invention can have antiproliferative effects in tunour

cel l's, evERNerally racemicmiEEres ! SRan RS OV BIED £ B PERRBALSH M Qs Aother

parti cul a%lld&i‘ﬁg%ﬂlﬂﬁ%ﬁ%s&hubﬁ 9rodeayl%9tTmaeaﬁlJ@mp@ﬂHs B Rrivu®d @) hag
effects in tunours with wild-type p53 and/or in _tumpurs overexpressi ng
vDve. 10 be converted into the corresponding diastereomeric salt forms by reaction with a

suitable chiral acid. Said diastereomeric salt forms are subsequently separated, for
example, by selective or fractional crystallization and the enantiomers are liberated
there from by alkali. An alternative manner of separating the enantiomeric forms of the
compounds of formula (I} involves liquid chromatography using a chiral stationary

15  phase. Said pure stereochemically isomeric forms may also be derived from the
corresponding pure stereochemically isomeric forms of the appropriate starting
materials, provided that the reaction occurs stereospecifically. Preferably if a specific
stereoisomer i8 desired, said compound would be synthesized by stereospecific
methods of preparation. These methods will advantageously employ enantiomerically

20  pure starting materials.

The compounds of formula (I), the pharmaceutically acceptable acid addition salts and
stereoisomeric forms thereof have valuable phdrmacclogical properties in that they
inhibit the interaction between p53 and MDM2.
25 |
The term “MBDM?2” is used herein to mean a protein obtained as a result of expression
of the mdm?2 gene. Within the meaning of this term, MDM2 encompass all proteins
encoded by mdm2, mutants thereof, alternative slice proteins thereof, and



Thus, this invention also provides a nethod for inhibiting tunour growth by
25 adm nistering an effective anount of a conpound of the present invention,
to a subject, e.g. a mammal (and nore particularly a human) in need of such
treatment. Exanples of tunours which g%y be inhibited, but are not limted
to, lung cancer (e.g. adenocarcinoma and including non-small cell |ung

: t f
xanp! & cRBGPNHG SR BRLGTF Befen c ARy oSt o e Fan M ectal
car ci nomagnchades M2 i@ﬂogevearmg GMD(MXQ:EISO ad@m@amnmmnamm on adenonm),

car of nona VRARBURLyF B ER AL aiher gt & i B ot GEBF RVBRERE | | neage

(e.g. acuhsmhyapile ;yéHc)Mgukem a B 35 ceI | | ynphomma, Burkl tt's |ynphom),
nyel oid | eukenmi as (for exanple, acute nyelogenous |eukemia (AM)), thyroid
follicular cancer, nyel odysplastic syndrone (MDS), tunours of nesenchynal

origin (eTge térhpl‘ﬁﬁlﬂﬁﬁﬂ%f&ﬁ: mtwlacnrohaBQGWQﬁ@ﬁ- @pmhtermlo@n@gmd herein to
t er at ocar ci nomas neur o st onas, br ai n tum)rs - 29 fg i onmas, beni agn t unour

of the skFap@reyeniag g @é&@ﬁgw§ct ofyinditeet esspeiptiomal Pre of MO%dvanced br east
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carci nona, bl adder_ carcinoma, prostate cancer including the advanced
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epi defgral 5 carcinoma. The conpounds of the present invention can also be
used for the treatnment and prevention of inflammtory conditions. 10 Thus,
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- present i gyeRilbRh, Eclﬁalnf’s?nsb(‘?fdéﬁﬁﬂ for the treatment of autoimmune diseases

and conditi ons. term "aut oi mmune di seases” is neant any disease in
whi chlfn amhiblﬂﬂgth&m@ct@y‘éle@ﬁﬁﬁfmﬁ&ndawgel y to a self-antigen. Wth

the Lerm "Bkl A8 i cARAMhe MINONAERSS hitkeihs normal |y found in the

ani mal ' resentati ve autol mune d es 1 nclude but are not
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E2F-1, Rb, p21wafl or cipl,

- downregulating or interference with MDM2 expression and/or MDM?2 activity, for
example by (but not limited to), impacting on its cellular localisation, post-
translational modification, nuclear export or ubiquitin ligase activity

25 - direct or indirect stabilization of the p33 protein, e.g. by keeping it in its fanctional
structural form, or by preventing misfolding,

- enhancing p53 expression or expression of p53 family members, e.g. p63 and p73.

- increasing p33 activity, for example by (but not lilited to), enhancing its
transcriptional activity and/or

30 - increasing expression of genes and proteins of the p53-si gnai]ing pathway, for
example (but not limited to) p2lwafl, cipl, MIC-1 (GDFE-15), PIG-3 and ATF-3.

r ¥

Hence, the present invention discloses the compounds of formula (I) for use as a

.

medicine.

- 35
Furthermore, the invention also concerns the use of a compound for the manufacture of
a medicament for the treatment of a disorder mediated through a p53-MDM2
interaction, wherein said compound is a compound of formula (I)



- 25 donerul onephritis, Goodpasture Syndrone, Lanbert-Eaton, Masthenic
Syndronme, Masthenia Gavis, Bullous Penphigoid, Polyendocrinopathies,
Reiter's Disease, and Stiff-Man Syndronme. Thus, this invention al so
provi des a nmethod for the treatnent of autoi nmune 30 diseases and
conditions and the treatment of di sease¥$-associated with conformational
unstabl e or m sfolded proteins by adm nistering an effective anmount of a
conmpound of the present invention, to a subject, e.g. a nanmal (and nore
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dependi ngncedt)fmmhdremmntprepar ation desired for administration. These
pharmaceutical conpositions are desirably in unitary dosage form suitable,

preferably, for adm nistration orally, rectally, percutaneously, or by
par ent er alTherjoeppinds ofthe inscatiph ean havepméipeolifarptivh effcetypo imowrslls,even al

d f h
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Thus, this invention also provides a method for inhibiting tumour growth by
25  administering an effective amount of a compound of the present invention, to a
subject, e.g. a mammal (and more particularly a human) in need of such treatment.

Examples of tumours which may be inhibited, but are not limited to, lung cancer
(e.g. adenocarcinoma and including non-small cell lung cancer), pancreatic cancers
30  (e.g. pancreatic carcinoma such as, for example exocrine pancreatic carcinoma),
colon cancers (e.g. colorectal carcinomas, such as, for example, colon
adenocarcinoma and colon adenoma), oesophageal cancer, oral squamous
carcinoma, tongue carcinoma, gastric carcinoma, nasopharyngeal cancer,
‘hematopoietic tumours of lymphoid lineage (e.g. acute lymphocytic leukemia, B-
35  cell lymphoma, Burkitt's lymphoma), myeloid leukemias (for example, acute
myelogenous leukemia (AML)), thyroid follicular cancer, myelodysplastic
syndrome (MDS), tumours of mesenchymal origin (e.g. fibrosarcomas and
rhabdomyosarcomas), melanomas, teratocarcinomas, neuroblastomas, brain tumors,



kaolin, lubricants, binders, disintegrating agents and the like in the case
of powders, pills, capsules and tablets. 30 Because of their ease in

adm nistration, tablets and capsul es represent the nost advantageous oral
dosage unit form in which case solid pharmaceutical carriers are obviously
enpl oyed. For parenteral conpositionS'QQhe carrier will usually conprise

sterilevva i t oth i ngredi.ent s o aid
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Sui tag e forl[nger cut aneous admi nistration, the carrier optionally conprises
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and/ or magrehentie] off iMflam@latdiyePaAbidgst he desired conpositions. 5 These
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such dosage unit forms are tablets (including scored or coated tablets),
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suitable as unitary un| talning a predeternmned quantity

20 of act bewdy- |Rr¢greéamehve aldalrnmlua@ digcasss prederlectprreneidisnitehitos Raghipwie's
f f |
e eﬁi% g&‘&ﬁﬁfs' é‘:}é\g% didak 8 lﬁﬁlﬁg[?es‘&wr&f(?g rP%F\ﬁ el nE Qﬁ%xhﬁagda%ﬁb‘aise%@a”p es

of s e uni orns are g scoréd or coate abl ets),
capsul es, 1qsuhm«slepmlmtedlawe&mﬂltumh@matmdu atheidisagystensiolupusenythematosus

suspensi o ﬂ@ﬂ@o it RomyBaHS THRART Wika@) Wddiield SanuRRfitoshE Aot ed

mul tiples't Aereo
Glomerular Basement Membrane Disease, Antiphospholipid Syndrome, 25 Dermatitis

Herpetiformis, Allergic Encephalomyelitis, Glomerulonephritis, Membranous -

25  Glomerulonephritis, Goodpasture Syndrome, Lambert-Eaton, Myasthenic Syndrome,
Myasthenia Gravis, Bullous Pemphigoid, Polyendocrinopathies, Reiter’s Disease, and
Stiff-Man Syndrome.

Thus, this invention also provides a method for the treatment of autoimmune
30  diseases and conditions and the treatment of diseases associated with
conformational unstable or misfolded proteins by administering an effective amount
of a compound of the present invention, toa subject, e.g. a mammal (and more
- particularly a human) in need of such treatment;

35  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),



25 The conpound of the invention is admnistered in an anount sufficient to

inhibit the interaction between MDM2 and p53 or other cellular proteins

that induce apoptosis, induce cellular death, or regulate the cell cycle.

30 The.oncogenic potential of MDM2 is not onIy determned by its ability to

suppress p53, but also by its ability-3b regulate other tunour suppressor .

proteins, .e. t he retln bl as r and t e cl osely associ ated
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sub- doses ‘at appropriate intervals throughott fhe day. Said sub-doses may
be fornul &%848 unit dosage forms, for 5 exanple, containing 0.5 to 500 nyg,
and in particular 10 ng to 500 ng of active ingredient per unit dosage
form As another aspect of the present invention, a conbination of a
p53- NDVR i LAHS, ahtSGnvenwwlmpwéﬁs amathoshios thestgeatmentsofedisgasefsaociatsdeci al | y
for URP a%yid dRghiidinalBisPibld O BREGIED SRldiNs bY abfinibERRk IR Blfedfvecancer or
rel ated di seases. For the treatnent o he above conditi e conpounds
of the i n@BQUNLRL andaéahﬁp@g@mgmt@ﬁpw@wﬁcn %@rmnmn%ﬁanﬁ th one or
nmore ot hermdf@?hﬁicﬂ%&l mlﬁeé@of)ﬁ{chltféld{lﬁé y, with other anti-cancer
agents. Exanples o gntl-ca cer agents are: - platinum coordi nation
conpounds for exanple cisplatin, carboplatin or oxal yplatin; - taxane
conpounds L I nhi bitors
such as cgﬁrg{egf ecl ﬁ%égf?r‘gjgh%‘ﬁ?%@og{"é‘ggﬁ’% ﬁf&@ltp Frsi% g@?n 'El g%@ta (Pgn 20 -
t opoi Sonefemeulated ﬂﬁthlVlal”lf)tlﬁmaﬁElH@ahfWﬁnStfﬁfrﬂﬁ!ﬂmnﬁMbphpumw| n derivatives
for exanple etoposide or teniposide; - anti-tumour vinca al kal oids for
exanpl e vinblastine, vincristine or vinorelbine; - anti-tumur nucl eoside
deri vat i vd® frepare shenpiasmacqutigal ecumpasitions ¢ thib invshtien,cn effespve Amabntaf:a 25 -
al kyl atin |l e
2ve! ophosBReE: SoRpidin Buld AR AUAAGE Guordh b ARG ERLEi AP
“combined in intimate admixture with a pharmaceutically acceptable carrier, which

20 carrier may take a wide variety of forms depending on the form of preparation desired
for administration. These pharmaceutical compositions are desirably in unitary dosage
form suitable, preferably, for administration orally, rectally, percutaneously, or by
parenteral injection. For example, in preparing the compositions in oral dosage form,
any of the usual pharmaceutical media may be employed, such as, for example, water,

25  glycols, oils, alcohols and the like in the case of oral liquid preparations such as
suspensions, syrups, elixirs and solutions; or solid carriers such as starches, sugars,
kaolin, lubricants, binders, disintegrating agents and the like in the case of powders,
pills, capsules and tablets.

30  Because of their ease in administration, tablets and capsules represent the most
advantageous oral dosage unit form, in which case solid pharmaceutical carriers are
obviously employed. For parenteral compositions, the cam'ér will usually comprise
sterile water, at Ieast.in large part, though other ingredients, to aid solubility for -
example, may be included. Injectable solutions, for example, may be prepared in which

35  the carrier comprises saline solﬁtion, glucose solution or a mixture of saline and
glucose solution. Injectable suspensions may also be prepared in which case
appropriate liquid carriers, suspending agents and the like may be employed. In the
compositions suitable for percutancous administration, the carrier optionally comprises



- anti-tunmour anthracycline derivatives for exanple daunorubi cin,
doxorubicin, idarubicin or mtoxantrone; - HER2 anti bodi es for exanple
trastuzumab; 30 - estrogen receptor antagonists or selective estrogen
receptor nodul ators for exanple tanoxifen, torem fene, drol oxifene,

fasl odex or ral oxi fene; - aromatase inthitors such as exenest ane,
anastrozole, letrazole and vorozqle; - differentiating agents such as
retinoi ds, RENEGAHON EHDARGINE SEFIHANE/0F @jsHit Péfmn&?ﬁenbml@nﬁgy eRyEbIngd ( RAVBA)
for exanph@iPasbRIRIIRRS of BhAn ARk miﬁoapﬁfmﬁ ivRhdnRiddpives fdemog ¥are! e
azacytidine;, - kinase inhibitors for exa | avoperidol, imatinib nesylate
or gefiti B lcaméjﬁk&m%ﬁﬁﬁgtft@ﬂ%@ﬂnnﬁﬁm Etdéﬂk‘f‘esmﬂél[fﬁ@h’fﬁﬁﬁkﬁ tors; -33-
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i ndi cat es ass 'of conpounds havin e ring systemand related to
or deri vedifcﬁnemn@&madadtasmmwmdmosltmem desage upworrasmesnpe 00 trees. The
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of o\ 88! QAR SRR A ) iR R v, o,
wei ght . Thbsmesdzt;hﬁmpbumnjsff&cm ilDB#hoaimdon Mﬁﬂﬁdum@smad ghammeahtals:an*gﬂre strand
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has a si midapsuless pHibnpewdafpaakets, omafwm ohedtahle keletionher suspersionsn of DNA strand
20 br ok SfghlEul LR 68 B AP RIS 1200 e
from the parent canpt ot heci n conmpound which is a water-insoluble al kal oid
dert ved ! AR A Y A5 CRASHASH) BRI a2 L1 e 29
i ndi cat e conpositidas imdxtsagm enit ébrat & eascooftadndaistraton find mmifGmenipaofedisage.
podophyl | %(%)élgc hm\f\’rf]m%n ad Tsedth Enl?ecétp%glf1c5‘fcf5?1 E[HIPCF cla]msdherezn refers to physically
discrete units suitable as unitary dosages, each unit containing a predetermined quantity
20  of active ingredient, calculated to produce the desired therapeutic effect, in association
with the required pharmaceutical carrier. Examples of such dosage unit forms are
tablets (including scored or coated tablets), capsules, pills, powder packets, wafers,
injectable solutions or suspensions, teaspoonfuls, tablespoonfuls and the like, and
segregated multiples thereof.
25 |
The compound of the invention is administered in an amount sufficient to inhibit the
interaction between MDM?2 and p53 or other cellular proteins that induce apoptosis,
induce cellular death, or regulate the cell cycle.

30 The oncogenic potential of MDM2 is not only determined by its ability to suppress p53,
but also by its ability to regulate other tumour suppressor proteins, e.g. the
retinoblastoma protein pRb and the closely associated E2F1 transcription factor.

Thus, the compound of the invention is administered in an amount sufficient to

35  modulate the interaction between MDM2 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



plant. 30 The term "anti-tunmour vinca al kaloids" is used to indicate
conpounds that are related to or derived fromextracts of the periw nkle
plant (Vinca rosea). The term "alkylating agents" enconpass a diverse group
of chem cals that have the 35 common feature that they have the capacity to
contribute, under physiological condit}ons, alkyl gr oups to b| oI ogically
vital macronol ecu
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from the fungus Strep. peuticus var. caesius and their derivatives,
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Many breast cancers have estrogen receptors grow h of these tunours can
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20 - topoisomerase IT inhibitors such as anti-tumour podophyllotoxin derivatives for
example etoposide or teniposide;
- anti-tumour vinca alkaloids for example vinblastine, vincristine or vinorelbine;
- anti-tumour nucleoside derivatives for example S-fluorouracil, gemcitabine or
capecitabine;
25 - alkylating agents such as nitrogen mustard or nitrosourea for example
| cyclophosphamide, chlorambucil, carmustine or lomustine;
- anti-tumour anthracycline derivatives for example daunorubicin, doxorubicin,
idarubicin or mitoxantrone;
- HER2 antibodies for example trastuzumab;
30 - estrogen receptor antagonists or selective estrogen receptor modulators for
example tamoxifen, toremifene, droloxifene, faslodex or raloxifene;
- aromatase inhibitors such as exemestane, anastrozole, letrazole and vorozole;
- differentiating agents such as retinoids, vitamin D and retinoic acid metabolism
blocking agents (RAMBA) for example accutane;
35 - DNA methyl transferase inhibitors for example azacytidine;
- kinase inhibitors for example flavoperido!, imatinib mesylate or gefitinib;
- farnesyltransferase inhibitors;
- HDAC inhibitors; |



30 selective treatnment for some postnenopausal patients with

hor none- dependent breast cancer. The term "antiestrogen agent" is used
herein to include- not only estrogen receptor antagonists and sel ective
estrogen receptor nodul ators but al so aromatase inhibitors as 35 discussed
above. The term"differentiating agents33-enconpass conpounds that can, in
various ways, inhibjt cell Eroﬁ%feration and i nduce differeQ;Hatipn
Vitanin D and reb¢niBhigiomsef theghjquitmspropgsgpe palhiviayjiar exasmple Veloadgiftat i ng
growm h and dif fesgRiikati on of a wide variety of normal and malignant cel
types. Retinoic acid netabolismblocking agents (RAMBA' s) increase the

| evel s of endogenous retinoic acids by inhibiting the cytochronme P450-

medi at ed cpicabeh HaiRtiRimIcBbidiRitord@ntound” INAcABERY A dQdiChANGGRURESI aMong
t he nost common, abnornelities in_human neopl asia. Hypernmethylation within

the prénotGewionhdhiting platingacesrdination cemppund sdiel provifegiplatinuaniy thgat i on of
the invol gL 98985y, The term "DNA nmethyl transferase inhibitors” is used to
i ndi cate conpounds that act through pharnacol ogical inhibition 10 of DNA

met hyl transferase and reactivation of tunmour suppressor gene expression.

The term "l «i . nhi Dl T ACOAPE:L ki hi oofe Ki hat are
nvol ved i 1o 2af taRheLdrabund S TRALAES o EREHE cdrbbldS R Ping the R RNE )
15 The tersmmﬁmdggﬁlqdrtamfdeﬁagbfrbmwamrfwmicsnaise'geqios ohytive Btaxugbrpounds
that \fgretﬁ%gsi gned to prevent farnesylation of Ras and other intracellular
pr ot ei ns. ey have been shown to have effect on malignant cell
proliferation and survival. The term "hi stone deacetylase inhibitor" or

"1 nhi bi t orpfie ) Sfoﬁih%{r%?a?s%%g{ihﬁéﬁ""jé ?seki%&gn&i@at %I(?:gin‘i'e%%%tfa)fe@ E%O&”“dz whi ch
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The term “camptothecin compounds” is used to indicate compounds that are relaied to
or derived from the parent camptothecin compound which is a water-insoluble alkaloid
derived from the Chinese tree Camptothecin acuminata and the Indian tree

25  Nothapodytes foetida. '

The term “podophyllotoxin compounds” is used to indicate compounds that are related
to or derived from the parent podophyllotoxin, which is extracted from the mandrake
plant. ' '

30
The term “anti-tumour vinca alkaloids” is used to indicate compounds that are related
to or derived from extracts of the periwinkle plant (Vinca rosea). |
The term “alkylating agents” encompass a diverse group of chemicals that have the

35  cominon feature that they have the capacity to contribute, under physiological

- conditions, alkyl groups to biologically vital macromolecules such as DNA. With most

of the more important agents such as the nitrogen mustards and the nitrosoureas, the

active alkylating moieties are generated in vivo after complex degradative reactions,



35 The term "radi osensitizer", as used herein, is defined as a nol ecul e,
preferably a | ow nolecular weight nolecule, admnistered to animals in
therapeutically effective -36- anpunts to increase the sensitivity of the
cells to ionizing radiation and/or to prormte the treatnment of di seases
which are treatable with ionizing radi@%on. The term "chenpsensitizer", as

used herein i ned as ecul bl | ow; 5. nol ecul ar vvel ght
nol ecul e, S%Wﬁwglci’raéﬁe?@ FEW%?FWEQI’E@@B@%%CS&P%W 3‘(‘}{?‘\9@% {frounts to
i ncrease hkglasiapaptity at\,;%/thoie nheﬂ dhsrutrlmhegfumdmmlpﬁe(&mdisms qohosmte withe |
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oxyger® or U33UE PRI &S basisehpr hety thepapp i apnlications aﬂ?ﬁd’ |t HLAOBG a;

non- hypoxppopgﬁ{ejs radi osensitizers (e.qg. hal ogenat ed pyr| m di nes) can be
anal ogoues of DNA bases and preferenti al | y incorporate into the DNA of
cancer cells and thereby pronote the radiation-induced 15 breaki ng of DNA

mol ecul esTRA HrA “JRtiavBIvur AMBrAQE IR déﬂ%tﬂ/@s}?@o'inp?ﬁﬁ faﬁﬂbfeﬁés oﬁtﬁﬁled‘fﬁfnh ous
ot her potent| al. nechani sps of action have been "hypot hesi zed
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pr ot ogp! S Gt y@iHe! SRk RYe WAl SSENRLAIGEHS dhdhdR Mine) GfthdRd Wylabl yeRstiat i on
of Xx-rays, Exarrpl es of x-ray activated radi osensitizers include, but are not
20 Iim tehnkﬂﬁe the foll ow ng: netroni dazol e, m soni dazol e,

desnet hyl m soni dazol e, pinoni dazol e, etani dazole, ninorazole, mtomycin C
RSU 1069, SR 4233, EQ09, RB 6145, nicotinam de, 5-bronodeoxyuridi ne (BUIR),
5- i odode MRl matlmoz thedrgman m@mbgwébtfacdmﬂ@cempn%pw@a Aie (FudR),
hydr oxyur ! g h B S drvel 86 vARE A K60 riilsi
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et i opor ph§iec lep’ﬁ@élb%@ﬁr&@éll‘alal' %@ﬁ@rqfdbml‘]@a?@plﬁ $OtORH, napht hal ocyani nes,

pht hal ocyani nes, zinc phthal ocyanine, and therapeutically effective 30

anal ogs and derivatives of the sanme. Radi osensitizers may be adm nistered in
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cells:  pinding to the estrogen receptor (ER). Selective estrogen receptor modulators, when
bound to the ER, induces a change in the three-dimensional shape of the receptor,
modulating its binding to the estrogen responsive element (ERE) on DNA.
25

In postmenopausal women, the principal source of circulating estrogen is from
conversion of adrenal and ovarian androgens (androstenedione and testosterone) to
estrogens (estrone and estradiol) by the aromatase enzyme in peripheral tissues.
Estrogen deprivation through aromatase inhibition or inactivation is an effective and
30 selective treatment for some postmenopausal patients with hormone-dependent breast
Cancer.
N .
The term “antiestrogen agent” is used herein to include not only estrogen receptor
antagonists and selective cstrogen receptor modulators but also aromatase inhibitors as
35  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



35 chenot herapeutic agents which act on the tunmour with or w thout
additional radiation; or other therapeutically effective conpounds for
treating cancer or other disease. Chenpsensitizers nay be adm nistered in
conjunction with a therapeutically effective -37- anbunt of one or nore

ot her conpounds, including but not linit¥d to: conpounds which pronote the
i ncor poratj on_of che i ti.zer t , el.. C LG i.Gh
control RSBt THE Pl e B i 8 A BT 6) Eay SR PR Lol
cells; chedmdignapeetlitgpeagBatisoinkhcidmmetebolom bloekingragents gRAMBArs)

t her apeut i. f i - far, treat ncer l=ndi sease.
vt o of Nerer i Jed of Endo R RBRPISTNGie Rl b i BRESeaRraRs0s: T he
conbi nat i omsliated caralstilizen dforetineiciacidant i on, i.e. the other nedicinal agent and
the p53-MDM i nhibitor may be fornmulated into various pharmaceutical forns
for adm nistration purposes. The 10 conponents may be fornmul ated separately
in indivi NN piaylEEoe Uhidnges acompes the anst comnion abnuithiléties iphamanceut i cal
conposi tiaon clont ni n Q&lh. (o) @neﬁts. The preant di nvent i on 1 herefore al so
rel ates t &8P ﬁﬂaTT?’r}SQfég’teF 4‘1%‘% i B TUBRA SERGERBC O NEY2 R di ci nal

agent and a_bréveia@&ﬁwwli)%dcnbhtb@rt of the deeiIVel getiet.Mienerm“DNA nisiliy tRihsfepmeeut i cal
carriers.

.The present .invention further relates to,the use of .a .conbination
ccor i mg THDTS R TR A8 T CORRPALR s e A Evugh Dhaghas g edl Mgtion
conposht i @f DNA nhdihylltdnsfegadeRRd GeRM Briowbf tuiol susstdsor gdft NpeeRiomsent
invention further relates to a product containing as first active ingredient
a p53-MDMR2 inhibitor according to the invention and as second active

i ngr edi entThalematihgRNARIbItOHE RbmpRiSePpROfiahR®etoR sanaks et hRinS6IvEd frRneous,
separate or sequentlal, use in the tc{e ment of patients suffering from
: el

cancer. 2%5¢HRECIE PFRFCHAN MARIPSRGURR S15%hi bi t or may be
adm ni stered sinmultaneously (e.g. in separate or unitary conpositions) or
' seque?éi al.ly in either order. the, |atter case, the two compounds will be
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to ensure defighe®d REVEN FAHSAURKIN of RASEI HhdrGnBiteBuf L ptotbims aPidyaed. 1t Wil |
be appreciated that the preferred netho g}g{ﬁ&?onder of © adm ni strati on and

the respedeft s RGRVESHGHE Y BRlERAGC ragige Ang sYYHReNt of  the
conbination will depend on the particul ar other nedicinal agent and p53- MD\VR2
i nhibitor being admi nistered, their route of administration, the particular
tunour beilA§ e islone daepetiaseahibiten] o imyBtonsed gione eeacetylasehds wigdilpum
met hog() ?‘n‘i'dé?ﬁi@fﬁ cS&géﬁn&%iE’l’x L daPhbIebf @rﬁﬁlrahﬁﬁg dosa0s sRER Heic%t)ﬁﬁ'& dn@d! Me can
be readily determ ned by those i ) o . ]

inhibiting its activity, more particularly its enzymatic activity. Inhibiting histone

deacetylase enzymatic activity means reducing the ability of a histone deacetylase to

remove an acetyl group from a histone.

25  The term “other inhibitors of the ubiquitin-protcasome pathway” is used to indentify
compounds that inhibit the targeted destruction of cellular proteins in the proteasome,
including cell cycle regulatory proteins. .

As stated above, the compounds of the present invention also have therapeutic
30  applications in sensitising tumour cells for chemotherapy and radiotherapy.

Hence the compounds of the present invention can be used as "radiosensitizer" and/or
“chemosensitizer” or can be given in combination with another "radiosensitizer” and/or -
“chemosensitizer”.

35
The term "radiosensitizer”, as used herein, is defined as a molecule, preferably a low
molecular weight molecule, administered to animals in therapeutically effective



skilled in the art using conventional nethods and in view of the information
set out herein. -38- The platinum coordi nation conpound is advantageously
adm nistered in a dosage of 1 to 500mg per square neter (ng/n2) of body
surface area, for exanple 50 to 400 ng/n2, particularly for cisplatinin a
dosage of about 75 ng/nR and for car bopﬁ'ﬁtl n in about 300ng/mz per course
of treatnent. LP@S The t vanta eous ered in

Sosage o Bhowls HHBCHARARE RIS e oy AbRg R RuksR0 Tlof LERRTAS % o

exanpl e 75ht aebienngf di@easpawﬂmdxﬁraltﬂeytabreomt@aﬂhmhgmhatncm a dosage of about
175 to 250 ng/n2 and for docetaxel in about 75 to 150 ng/nR2 per course of
treatnent. 10 The canptothecin conpound is advantageously adm nistered in a
dosage of Theltctm “dREostpsifiesr” sapumsed hordig s (efidedss oholeodle, prefdrably sdnea, for
for irinot ' age of about

exarrpl 1to 3 [ e, articularl can in d

To0 T o SaaannlsFiEr Wheht mola el Sered gl o feseyfel i RESe e of
treat nent . afdqunlde maﬂetasettﬂaa@msn@ﬁcswﬂbeﬂlh% ebidrioteleraby ahfiive pten@ed ignt ageousl y
adm nistered in a _dosage .of 30 t 0 %Cﬁ)}gr squar e rreter (mg/ M) of body

surface arlEgtmenjof Sév@ﬁhta{?tr% HOMBEPHIEY for etoposide in a
dosage of about 35 to 100 mg/nR2 and for teniposide in about 50 to 250 ng/n2
per course_of reagment 20 The anti-tuno ‘g];ra vinca al kal oid i's advant.ageously

admi ni st eryerah mecayusgs fothe mode 5 aciep plradiasensiizere have hoegsHgessicddBdy

surfaqg. aheditertafd inelidaid: }ayﬁ@mc\éelmbécﬁégehﬁﬁzéﬂa (@ Onsageindidaghieut 3 to 12
ng/ m2, for vincristine in , and for

bout
vi nor el bi EMBPURES AHE ban%{%@fle %Xﬂ% OBR ]Wlﬁgmc&awwgsm of plsgnafvsly 25
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dosage of = 200 to 2500 per square neter gﬂpb}spﬁalai body surface area, for

exanpl e 70wl @&?n@@dmymﬂﬁ@eswme@@amoyesrtﬁr gty 200 to

500ny/ ng, 1@1%1‘[39@&@@11&@’91&%#1 &F @Aﬂ@@%ﬁ@ afd ttﬁ:?éﬁgferg%té ﬂlejrgﬁgummc@d‘d for
capeci tabine in about to 2500 er_course of treatnent, The

al kyl d8i ngpradjeng f E)d}b%rra%e%lﬂw@&éﬁ %\@a normal PGS sapairanechagistignatdheous| y
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cycl ophos gReRsNsIlZErHindhe Hgatmemt of Jiscase.

Many cancer treatment protocols currently employ radiosensitizers in conjunction with
radiation of x-rays. Examples of x-ray activated radiosensitizers include, but are not

20 limited to, the following: metronidazole, misonidazole, desmethylmisonidazole,
pimonidazole, etanidazole, nimorazole, mitomycin C, RSU 1069, SR 4233, EQ9, RB
6145, nicotinamide, 5-bromodeoxyuridine (BUdR), 5- iododeoxyuridine (TUdR),
bromodeoxycytidine, fluorodeoxyuridine (FudR), hydroxyurea, cisplatin, and
therapeutically effective analogs and derivatives of the same.

25  Photodynamic therapy (PDT) of cancers employs visible light as the radiation activator
of the sensitizing agent. Examples of photodynamic radiosensitizers include the
following, but are not limited to: hematoporphyrin derivatives, Photoftin,
benzoporphyrin derivatives, tin etioporphyrin, pheoborbide-a, bacteriochlorophyll-a,
naphthalocyanines, phthalocyanines, zinc phthalocyanine, and therapeutically effective

30  analogs and derivatives of the same.

Radiosensitizers may be administered in conjunction with a therapeutically effective
amount of one or more other compounds, including but not limited to: compounds
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;

35  chemaotherapeutic 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



35 about 100 to 500 ng/n2 , for chloranbucil in a dosage of about 0.1 to 0.2
ng/ kg, for .carnustine in a dosage of about 150 to 200 ng/n2 , and for

| onustine in a dosage of about 100 to 150 ng/ n2 per course of treatnent.
-39- The anti-tunour anthracycline derivative is advantageously adm ni stered
in a dosage of 10 to 75 ng per square-Yeter (ng/nR) of body surface area,
for exanple 15 to 60 nglnR, particularl .or_doxoruhicin in a dosage of
about 40 FEOYB! YRPNRET THYE Of AP HiC?{%L%g BRSRRY STy AR RMPHINGS  45ng/ ne
and for i daidHoprehdtd meapaﬁﬁ@gqaoﬂbféh@méhsiﬁggrh@oﬂ@ta%éﬂ&lm?éompwr&g of
treatment. Trastuz rﬁab |sﬁgcllvant ageousl. adm&l stere Hﬁﬁ dosag%_of 1to5
mg per sqiAM@ GRaat thedinyy pphcarpeldely NEtiient: anYPREXYE5aP IR 6C1¥ t 0 4ng/ ne
per cour seh@hothé@péiRMeenkOnTilR aéiin @8 hiNeeMorRdRE thedpasican’ agreeivd v

adm nistered in a dosage of about 1 to 100ng daily depending on the

parti cul aForRpRHdsSAgire R SRR SMasElissdsa r eat ed. Tamoxifen is

advant ageously adm nistered orally in a dosage of 5 to 50 ng, preferably 10
to 20 ng _twice a day, continuing the therapy for sufficient time to achieve
and mai nt & wew ofttheir ypelul pharpredegicalproperticaribe rampencmty efghe gempinations

admi ni St ebedr@inald th ifvéh iR BAO hintPrBRita P8R ABGR FAMDVERRIiRYI NY the
therapy for sufficient time to achieve and Intain a therapeutic _effect.
Anast r ozolyibs fagvulateddaiousinipua ghinmaseeticad forms foy admirastragion ayepases-dBsut | i ng

once da 1 i : sl b didosage
IR e e a e e b R S e
oral | y i nonitgosigsy phammsatiicd rempnsiHon caripinimxketh sompenens.advant ageousl y 20
adm nistered orally in a dosage of about 25ng once a day. These dosages may
be adm ni stered for exanple once, twice or nore per course of treatnent,

whi ch may The praspridneehtioorthesgforp lalsoaeletep t7 a pharmareuieal 28mgasision 25 The

ComPOUnG cBlpp A B k) el PGSR e SRS EBY AP Bl Bl
propeld i emdreiphdratacewmtiopl camietse used for detecting or identifying an
p53-MDMR2 interaction in a biological sanple conprising detecting or
nmeasuring the formati on of a conplex between a | abelled conpound and/or p53
and/ or MDWRe aredemtrinetrtion firghercnglagss, toapuieddsa cqmbinationsaccddlingoy/ties or
receptors; t i j Byl J . are

[ abel | od iEffof SHEE AR Ak Au B 1 pot AR 57, RTRA ARG LREE 200,
subst ancesf tumgrirgolls subst ances, etc. Exanpl es of the radioi sotopes include
1251,20131I 33H and 14C. Enzynes 35 are usually nade detectabl e by conjugation
of an appropriate substrate which, in turn catalyses a detectable reaction.
Exanpl es Thepeséntinedninba, fuftber releteribe, prbduc cogmimng asfickhaetive ingredient a

bet a- gl ucash dASSr2 Ahitilor A RAZRO MR end B LARERNL TR ifEdient an
- anticancer agent, as a combined preparation for simultaneous, separate or sequential
use in the treatment of patients suffering from cancer.
25
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 synetgistic
30 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 dépend on the particular other medicinal agent and p53-MDM2
inhibitor being administered, their route of admiiistration, the particular tumour being
treated and the particular host being treated. The optimum method and order of
35  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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-40 dehydrogenase preferably horseradi sh peroxi dase. The | um nous

subst ances include, for exanple, lumnol, lumnol derivatives, luciferin,
aequorin and luciferase. Biological sanples can be defined as body tissue
or body fluids. Exanples of body fluids are cerebrospinal fluid, blood,

pl asma, serum urine, sputum saliva an#-the like. 5 The follow ng exanples
Illustrate th resent .jnvention ri ment al rt. Herejnafter, " " is
def i ned a&hﬁ ;ﬁgtﬁ]%{:w@fm@p%ﬁ?lg}goun%@ﬁvqngag@pﬁlﬁre@n&gls@e Pehier8net hane,

"Dl PE" i s 16l800mg$ensqdid ﬁz@@m@glmétdﬂ@bdy SIETARGIred, $md@(fahﬂ>¢é15@$0 00/ m?,
acet at e, EtOHleS def i ed as et han
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N- (et hyl c&PBIH Ydf6’§}P¥P a0 1ip 4idReasny abOétﬁgjw.gé{ﬂe@? ﬁébeH{?HBH%P%hl or i de,
"MeOWi s debipad ﬁécoﬁpgehﬂm@atmeﬁ{HF i s defined as tetrahydrofuran., "HOBT"
is defined as 1- hydroxybenzotriazole. 15 A Preparation of the int er nedi at e
corrpou?nds ExamlpeAI a) Preparation of interndiate. - " Nx I~ 1 A mxture
of 1-fl Uoﬁ@le‘la){‘dnterc%m ﬁ rh%ivﬁﬁ’tagé&?s ;‘Zﬁlﬂmls%é‘ﬂfedi ﬂﬁ&%ﬂ@sage%lf 'S@'ﬂ@m)@ﬁlg( 10129
nol ) and N-ethyl - | et hy - pr opanam ne vvas s |rred at
210C 20 fsauarwm@rmnt whysutfiace a2 fonaxarapledde 308, m%{mﬁ preteHedy. The
resi due wa ithek fAsl it er ed,
washed vmt I%il zlt%{ ep&d S?gghg%%&llzﬁ&%lsgﬁg ng%}&’f&‘?ﬁb@étgaﬁé qn\ﬁ?‘?\%tgrsr%dl ate 1.
b) Prepar dﬁﬂmg/nbfperm@smﬁm@ct@em HHZN/ ° H A mxture of internediate 1
(0. 0078 nol) and Raney Nickel (2.2g) in EtO—I (50nl) was hydrogenated at
roomterrperature for 3 hours under a 3 bar pressure, then filtered over 25
celite. Cdhetcampiashoris keapoindispdvimageoosly aimentstered in edesage efddp408d. The

i d f t
cvapor at eqe D Slatéob e Bhh’Shl 6} R b FirieRhe FRFSA0NREAR, VD' O
a), Prepar @tartmlaﬂy ﬁonuermt@@natrea dosage of algput [LORIt3 5 rig/mé awd for topotecan in
2- et hoxy- L,p 0Bt PR b7 hh%ouPR WG RGhG 009 mol ), 1H-indole-3-

15

. The anti-tumour podophyllotoxin derivative is advantageously administered in a dosage
of 30 to 300 mg per square meter (mg/m?) of body surface area, for example 50 to
250mg/m?, particularly for etoposide in a dosage of about 35 to 100 mg/m* and for
teniposide in about 50 to 250 mglm2 per course of treatment.

20
The anti-tumour vinca alkaloid is advantageously administered in a dosage of 2 to 30
mg per square meter (mg/m?) of body surface area, 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.

25
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 exampie 700
101500 mg/mz, 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

30 mg/m? per course of treatment. |

The alkylating agents such as nitrogen mustard or nitrosourea is advantagequsly
administered in a dosage of 100 to 500 mg per square meter (mg/m?) of body surface
area, for example 120 to 200 mg/rﬁz, particularly for cyclophosphamide in a dosage of

35  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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et hanani ne (0.009 nol) and N-ethyl-N-(1-nethylethyl)- 2-propanani ne (0.0228
nol) was stirred at 210C for 24 hours, then brought to room tenperature,
taken up in 5 DCM MeCH and dri ed. The residue was taken up in DCM (few) and
purified by colum chromatography over silica gel (35-70m (eluent:

cycl ohexane/ DCM 30/ 70). The pure fracti%ns were collected and the sol vent

was evaporated, vielding O. 09 .. of i.ntermediate 3.. i Preparation of
o o mon it S gl gyl b abimadion s ket g J0GER S O
H2/ Raney ru‘o@{]géﬁ H&@%ﬁﬁ@)}uﬁrﬂ éﬁ%tba{mg!ﬁﬁ)rbﬁb %@&C%ﬂ%ﬁﬁ@)@@&ﬁlﬁﬂl@aﬁ uocfﬁlm . .
tenperature fer 1.hqur and, 30 m.nutes .under .a r r essur then filtere
ovglr) celi PwmeéTairtﬂ(éﬁ%%?mgﬁlb\}ﬁl?ﬁnﬂ)émq%@tl.ab%e‘ﬁ]ftpl rlag@%t’g%{s evapor at ed.
The resi ddguniisbitakian diRatdoEIMOR Mﬁgf)mz Simiderer (BB in afdobdgersgd and the
3% of internediate 4. 15, Exanple

sol ven evaporated, ,yieldin . 450 (

A3 a) §Pre6 9%156{% lgfmg/’m é?eﬁﬁa‘i‘fég eﬁ@e?(tme;m- NNNA O Anmixture of

N- 3-pyridi nyl - acetam de (0.038 nol), 1-fluoro-4-nitro- benzene (0.05 nol),
copper (1)chl oride_ (0.Q038 nol) and potassium carbonate (0.076 nol) in

xyl ene  ( BoHiYZWRed is el yansegcabtly adminigieredrip 2 dasagfoRl k1o 3 MEPS SBVRIRMSS r oom
t enper at ugg bodYasFRAdReh, pRAR UK MEINE ™ bt @uad IvRanRald te. Celite
was washe \%\Afﬁb%d\)/l The 20 ?ai’Ptratuer%s Ogit/apora?ed. u‘?'ér%e regi due was
purified by colum chromatography over silica gel (35-70m (eluent:

DCM MeH Mg Ghti & felg ia%ént i gtg«améargg/gﬁsq Gdih RS Mif a d%gigeﬁﬁ;a%u@m fdigpgol vent

was evapor at ed, Vi of Internediate 5. ) _Preparation_of

6.

i nt er medi daidy depgning gn u%élp@m ar agenf; angh thy epnsiitionbeing Heatsdr hameyilgn Bn1 ) " was

added to ' £, gt | af e oy

i xtur o oSt Bel) e AR Pl ipa doqbeBleP STBID rh prpfCHbkpOd 20 Hi

t enper at ubwicewalayy cominuingdbe therapy forsulficéenidisncsioiachisye pad MEBNtAINFUt es  t hen

E 1 ver od. hfpefielefue. W RenRifie'ih BvAa e BhYlAAFMIONRIAGEAP Y. B¥GRe B! 1 Ca 0el
15  about 60mg once a day, continuing the therapy for sufficient time to achieve and

maintain a therapeutic effect. Anastrozole is advantageously administered orally in a
dosage of about 1mg once a day. Droloxifene is advantageously administered orally in
a dosage of about 20-100mg once a day. Raloxifene is advantageously administered
orally in a dosage of about 60mg once a day. Exemestane is advantageously

20  administered orally in a dosage of about 25mg once a day.

These dosages may be administered for example once, twice or more per course of
treatment, which may be repeated for example every 7, 14, 21 or 28 days.

25  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 MDM?2 and or other molecules, peptides, proteins,

30  enzymes or receptors.

- The detecting or identifying methods can use compound:s that are labelled with
labelling‘ agents such as radioisotopes, enzymes, fluorescent substances, luminous
substances, etc. Examples of the radioisotopes include '»1, "1, *H and "“C. Enzymes

35  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—gl'ucosidase, alkaline phosphatase, peroxidase and malate



200m (eluent: DCMIMeOH 100/0 to 95/5). The pure fractions were collected
and the solvent was evaporated, yielding 1.59 (28% of internediate 6. H
c) Preparation of internediate-7 | NN~ NH A mxture of internediate 6
(0.007 nol) and Raney Nickel (1.5g) in McOH (30m) and THE (10m ) was

hydr ogenated at roomtenperature for | -4®ur under a 3 bar pressure, 5 then
filtered over celite. Celite was washed wwth DCM MeOH. The filtrate was
evapor at edlehywegerase queforshly heseeradish peroidave. The lony@ys subsignees elude

separ at ed,fopléi le (jwsﬁ% unﬁh&ltd%‘h‘%gtw%”ﬁldfgﬁn %%M&% aN@RucH¥ARer at ed,

yi el di ng |n ermedi at e . l'e A4 Preparation of

i nt er nedi aﬁleﬁgiqal ssz*%wMe Jefined aﬁlhndm@@a@m oe phuids. Exa@pkpsabbgém nol )
then 1-h 4
N ot iy LI R RERLIBRRY SRR PRI, cehffupine sputum, salfyaand he ke,

(=EDC1'» (0.0344 rml) wer e added to a mxture of 1, 4-benzenedi am ne (0.137

201 oom 16 aner N BRI B ERE I orBF il T o et o1 “ana ext racted

with DCM The organic |ayer was separated, dried (MgSO4), filtered, and the
sol vent was evaporated. The residue was purified by colum chromatography
over sili &xpesinmeo20pdBitm (eluent: DCM MeOH NH4C]—| 97/ 3/0.5). The pure

f t | L d. t L. Vgl dj 1.75
(2309 of  HETRE: DB s 200 abd o MR B VBB R 5 S BRLAR o 0 7%
o A idxt Ldlcdﬂo:fonﬂetlidmp‘rIDERE 1is definedoandieng r &@25 “BuDAc” is defined as ethy]
et SRS A R, M e LR SR o
room terrgeN M(ﬂlmthw\dt,@rpr de@ﬁﬁir%mwbhy@ddh leldridd, hMé(DEaﬁls deﬂr&yiesrs Wgs -
rat ng t rat .

oo due ( TUHBIHlact 10y MHIEECR 9 TGROHTO R nak O e phgoboRt S T ca Cgel
(35-70m (wlteeybendoGhidzb08)) . The pure fractions were collected and the

sol ve 5 was evaporated. The residue (0.45g) was taken up in D PE. The
pr eci E tate was filtered

A. Preparation of the intermediate compounds

Example Al
a) Preparation of intermediate 1 Qg .
O, EN
N
| Ja |

‘A mixture of 1—f1uqr0-4-nitro— benzene (0.0142 mol), 1H-indole-3-ethanamine (0.0129
mol) and N-ethyl-N-(1-methylethyl)- 2-propanamine (0.032 mol) was stirred at 210°C
20 for 18 hours, then brought to room temperature, and decanted. The residue was taken
up in acetonitrile/water. The precipitate was filtered, washed with diethy! ether and
dried, yielding 2.3g (64%) of intermediate 1.
H

b) Preparation of intermediate 2 m
O

N
H

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
25  celite. Celite was washed with DCN/MeOH. The filtrate was evaporated. The residue .

was taken up in DCM, dried (MgSOy), filtered, and the solvent was evaporated,

yiclding 1.88g (95%) of intermediate 2.



off and dried, yielding 0.33g (66% of internediate 9. -43- b)
Preparation_of internmediate 10 NI | H2N A m xture of internediate 9(0.0011

nol ) and Raney Nickel (0.4g) in MeCOH (20m) was hydrogenated at room
tenperature for 1 hour under a 3 bar pressure, then filtered over celite.
Celite was washed with DCM MeOH. The fi4frate was evaporated. The residue
was taken up in DCM The organic | ayer was separated, dried (MgSH4), 5
filtered, ExathplhAZsol vent was evaporated, yielding 0.305g (97% of

I nt er medi . : a - Préparation infernediate 11 N A m xture
of 4-fl uo%ﬁn‘gr' g%%ﬁ?%@“ E:1‘tg%l rml),c:@) ' Gl/el = anam ne (0.071 nol)
and N-ethyl-N-(1-nethylethyl)- 2-propana ) nol ) was stirred at
210C for 10 16 hours, then brought to room ﬁ]enperature and taken up in

DCM MeCOH. T ' dq Wi ' Ay, filt d

and the sdl AEAAGE ok AT HBRRTEEL YR, [hbos Pl ARG PR T tere

et her / acetethanamirdeg0.008engl) end pi-¢thyleNv@damethiyletied e &-pop amamning K0.682 8 yiakl di ng

8. 07 439 . ' [ ' 4 at i f

it ermedi a8 SigeREBITE, B8 hbursHe P hooht KimperituR HReERBEE' 001" ane

sodi und hy @r@iMdeOfDarid7dnal. T hi meskd1@Hv asltak¢ro Opri) DA (feat) emnd (obifidey bgas stirred
d refl 18 ot o) . { iy t

was evapor BrulChrhaldeiediy o RE ek B 5 b Q8 eut SRR oS0, "

aqueous | dhempuvafractisk eetravcoliecid\Araittie acliventl watkevapblatqalyieldwag 0.6pp28PMed. The

pr eci pitagﬁg}v{as é‘d'mlﬁtesred off and dried, yielding 1.06g (35% of

I nt er medi ; I'ng point 225C. c) Preparatiogn of interm ediate. [3. N
O H 1C 20Pfeparationref imbrhediggeredi at e o 0Q37 4- pyri di nam ne
(0.0037 nol), 2-chloro-1- methyl- pyridi e 0.0113 nol) and

triethylanine (0.015 nol) in acetonitrile™ (400nM) was stirred and refl uxed
Lo 90 %t ASPaPEH sPoPB UBBLR A6 R P EFoom
10 was hydrogenated at room temperature for 1 hour and 30 minutes under a 3 bar
pressure, then filtered over celite. Celite was washed with DCM/MeOH. The filtrate
was evaporated. The residue was taken up in DCM/MeOH (few), dried (MgSOx),
filtered and the solvent was evaporated, yielding 0.45g (83%) of intermediate 4.

15. Example A3

==t I\N
. N/ N“"OI

L

A mixture of ¥-3-pyridinyl- acetamide (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
20 filtrate was evaporated. The residue was purified by column chromatography over

silica gel (35-70pm) (eluent: DCM/MeOH/NH4OH 97/3/0.1). The pure fractions were

collected and the solvent was evaporated, y_ielciing 6.4g (65%) of intermediate 5.

b} Preparation of intermediate 6 S N\O
. N* O

- ) : N

-

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

25  brought to room temperature. Water was added. The mixture was stirred for 15 minutes
then filtered. The résidue was purified by column chromatography over silica gel (70-



| ayer was washed with potassium carbonate 10% dried (MgSH), filtered and
the 25 solvent was evaporated till dryness. The residue was purified by
flash col umm -44- chromatography over silica gel (35-70m (eluent:

DCM MeOH/ NHACH 95/5/0.1). Two fractions were collected and the sol vent was
evaporated, yielding 0.06g FI and 0.082-F2. F1 was crystallized from

di ethyl ether/acetonitrile. Thewprec |tate was filtered off and dried,

yi el di ng 20Pimfeclpent: RCM/Ne@HAPO(GLo9% 5, The pues fractions avergcoltseteghanaghene
not her | aygivehelhSs g\giggfare&plypéj@m rly§é @Igl%)zcgqm{eﬁﬁéﬂlgﬂeq; hyl ether/acetonitrile.

The precipitate was filtered off and I’IQd yi el ding a second batch of
0.105g (1@9Preparationtdintarmedisiei’3, nel tw t 200C. Exanple A7 Preparation
of inter medi ate 14 c1 IN o HN,_~ N H Spﬁ:ﬂar procedure as nethod 6 (see
Exanpl e A13) was fol | owed, starting from 1- (4- Chl or o- 2- pyridinyl)- ethanone
(227 ng, QA a0dhrel 1)1temmdd1\wtdm((aﬁlﬁﬂ mOb)mndeaney Nibldldividggin ¥ROIP(3Am)) akd t er

wor kup, t | due s purifi col um chr quer silica gel
(20-65 pmy e[ S PRgten ik € o Do Bty BT E bR BRI a2 arivice

SO: ?/enﬁ m?lsereﬁmdamobehw EletitengaPvasteg W]ﬁ?EKJMMe(gHeﬂ“hetﬂﬂMte“ﬂaé as a pale
yel | ow oi S Pr aratio nt er nedj at el5 cl

Sinilar pr3tRYAE m@%]tdﬁ&’jvaﬁ %Se Q?TG% /&fffﬁaﬂc &7 VgP FaREge d C{\lﬂglf\llartl ng
from benzMgSO,p)filesie; iane eies dubwait st e&ig&ami , yieldo 9. 2@92%@0ﬂ1ﬂcrmww@-

2- pyri di ngret hanol (500 ng, 0.0034 nol After workup, the residue was
purified By colum 20 chromat ography over silica gel (40-63 m (eluent:

DCM MeOH 95/5). The pure fractions were collected and the sol vent was
evaporated, yielding 840 ng (70% of internediate 15 as an orange oil.
Example AEfRhgpapdti on of . internmediate. 16 H N N,'v~OH 25 Sinilar procedure

as net hod P4e aratlonE)ﬁrr{gmeﬁéZ/gZ) was foll owed, start,ﬁng from 4-

------------------------------------------------ =

1 H-indole-3-propanoic acid (0.0264 mol) then l-hydroxybenzotnazoie (0.0344 mol)
then N'-(ethylcarbonimidoyl)-N,N-dimethyl-1,3-propanediamine, monohydrochloride
(=EDCI) (0.0344 mol) were added to a mixture of 1,4-benzenediamine (0.137 mol) in
THF (200mi) and DCM (200ml) under N flow. The mixture was stirred at room

15  temperature for 24 hours, poured out into water and extracted with DCM. The organic
layer was separated, dried (MgSQy), filtered, and the solvent was evaporated. The
residue was purified by column chromatography over silica gel (20-45pm) (eluent:
DCM/MeOH/NH4OH 97/3/0.5). The pure fractions were collected and the solvent was
evaporated, yielding 1.75g (24%) of intermediate 8.

20

Example A5

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 témperature. Water and DCM

25  were added. The organic layer was separated, dried (MgSOy), filtered, and the solvent
was evaporated. The residue (0.8g) was purified by column chromatogfaphy over silica
gel (35—70,um) (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.



am no-butan-1-ol (310 ng, 0.0021 nol) and 4-chl oro- 2-pyridi nemet hanol (300
nmg, 0.0021 nol). After workup, the residue was purified by colum

chromat ography over silica gel (40-63 pm) (eluent: DCM MeOH 85/15). The
pure fractions were collected -45- and the sol vent was evaporated, vyielding
55 mg (17% of internediate 16 as a yel#fdbw oil. Exanple Al O Preparati on.
of internediate 17 cl IN1 VNIO- OS5 Slmla,r procedure as nethod 5 (see
Exanpl e AZd/Fseparalion efdntcamediatostGar ting fr @

am no- et hyl ) - pi perazi ne-]-carboxylic rt-b st er (579 ng, 0.0025
nol) and 4- chloro- 2-pyridinecarboxal d%hyde (325 lng, 0. 0023 nol). After

(40-55' my S alEwE Sf nistnpNBa bouToLay ol Rut Biney N RERD M HiPubt o an

th|e| sol velrwasw%i QQHQJ: &sbm wnﬁirﬂhﬁﬁfw 14%fr ﬁﬂdér@?%a@ll‘gss%ﬁﬂtmwéred I17 as a
el l ow Ol at e Imiar
g AderTEe (N@éavﬂﬁﬁ%c[rw EWM&P%%W%@ eV@PQ’faffi%aﬁFr om 3-

procedur e &ST

am no- pronbﬂau@wagtaﬁeﬂaphﬁ(bmwheb hﬁClB rwaiescp%ﬂednane@(ﬁgg@ ') and
4-chloro- 15 2-p r|d|n carboxaldeh h addltlon

(.32
of triéthyf fesgchand {es seEvent wag csHE) ;leldm&"‘gﬁog&?%@g)oftlﬁ ogdiet,
purified by columm chromatography over silica gel (40-63 m (el uent.
DCM MeOH 95/5). The pure fractions were collected and the sol vent was
evapor at echayﬂggégﬁng 160 ng (309 of .internediate 18 as a yellow oil. 20
Example A reparatlon of _interned_ iate_19 L-O'yxQ 'O Sim | ar procedure
as net hod 3 Prepasatipnehinemedatedd) was f ol | owed, \”/ {ng from brono-acetic
acid nethyl ester (0.26 m, 0:0021 nol) and_4- chl b - pyri di nermet hanol
(300 ng, 0.0021 nol). After wor kup, t h&s Q € Was purified by colum

A mixture of 4-fluoro- benzonitrile (0.071 mol), 1H-indole-3-ethanamine (0.071 mol)
and N—ethyl-N~(l—methylethyl)~ 2-propanamine (0.1775 mol) was stirred at 210°C for
10 16 hours, then brought to room temperature and taken up in DCM/MeOH. The organic
layer was washed with HCI 3N, dried (MgSOy), filtered and the solvent was
evaporated. The residue was taken up in diethyl ether/acetonitrile. The precipitate was
filtered off and dried, yielding 8.07g (43%) of 1ntenned1ate 11, melting point 144°C.

N

b) Preparation of intermediate 12 : ®
o]
| X -

N
H

A mixture of intermediate 11 (0.0115 mol) and sodium hydroxide (0.17 mol) in EtOH

15 (50ml) and water (50m!) was stirred and refluxed for 18 hours, then brought to room
temperature. The solvent was evaporated. The residue was taken up in sodium
hydroxide 3N. The aqueous layer was washed with DCM and acidified till pH 5 was
obtained. The precipitate was filtered off and dried, yielding 1 06g (35%) of
intermediate 12, melting point 225°C.

¢) Preparation of intermediate 13 ;\ EC/
O
. W)Oﬂ
O
. =N

20 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
25 solvent was evaporated till dryness. The residue was purified by flash column



ST e

25 chromat ography over silica gel (40-63 gn) (eluent: AcOEt/cycl ohexane

60/ 40). The pure fractions were collected and the solvent was evaporated,
yielding 170 ng (38% of internediate 19 as a yellow oil. -46- Exanple Al3
ci Preparation_ of _internediate20 I~ N N~~OH Method 6 4- Am no- I-butanol
(0.123 m, 0.0014 rml) was added at room4-enperature to a mxture

e o Rl i GRS e R R BB (o

n). The miwd #a&iokaSveré t@m@@bcﬁar{mﬂé%o@tamrwm\t 2pOREI B i Eng OTWeEH #ipwn to 0C,
and sodi u borohi;drl de ( )02 1%‘8{4?%5 s|.owly added. The m xture

was stirr &f3gFs éﬁﬁséi%%?%‘?gggo% i "setorNBﬂ%cTheaﬁre%lpg@t@é”%ﬁ/ere
filtered ¢fifrededtdl ahdBribd %Eéiﬂﬁlg"é@ﬁrsp@étél@GfQ%Z%m@%O’%T%’fterrﬁélﬂatéhg BPLYENt was

evapor at ed. The agueous l"ayer, was basi f a Saturated 10 _sol ution of

sodi un hy dicogehes &m&wgfeecoramae@md gys@alized o dicth ! stheoeetopidrilsy fhgi c
layer was sepgtal ds fﬂ@&ﬂ%ﬂf Whd dridyf 'eyib@dmgra' s%e'or(d\&é@%f 0 f10 ”%?lr(f%”’) ofand the

sol vent was ‘evaporated, The resid was purified by colu chr'omat ogr aphy
over sili é¢afegaedigigd3emelting paintiZYC. DCM MeOH 9515). The pure fractions were
coll ected and the sol vent was evaporated, yielding 269 ng (91% of

internediate 20 as a yellowoil. 15 Exarrpl e A 14 Preparation of internediate
21 1 NN idhe of a-(phenyl nethyl)- |Hindole-3-acetic acid (94 ng,
0. 00035 1 carbonyl diim-dazqgle (59 ng, 0.00036 nol, added

porti onw feqparaﬂmﬂlmﬁrmmllﬁt@ﬂds stirred 3 hours at room tenperature under
argon. N, O di net hyl hydr oxyl am ne 20 h bchl ori de (36 ng, 0.00037 nol) was

added, and the mi xture was stirred 3 nwWey hours at roomtenperature, cooled
down to OC, then poured out into water. pHwas j ed to 10 with a 4N
sol ution of sodi um hydroxide, and aqueous | ayér was xtracted wth Et OAc.

The organic | ayer was separated, washed with a 3N solution of hydrochloric
aci d, 1@ir i édm{IMyB0d9dure $ trethed, 6 Gael Bk mpkod VEnwasfadlosed pteringdrorTAd4r esi due

25 was pur iy S . < (el uent:
Et QAc/ cycl h{%) M yslg ”Jﬂh%ngg‘j‘é'})&fgr acmgﬂé"llﬂ%}‘fe"‘@@ Fg(g’lbpég)?g?%h%@rgol vent
was (0.22 ml). 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 256 mg (52%) of intermediate 14 as a pale yellow oil.
15

gle AR

Cl

i USRS

Similar procedure as method 4 (see Example A22/22) was followed, starting from
benzyl 1-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

20  chromatography over silica gel (40-63 pm) (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
Preparation of infermediate 16 & ,
) | NN

25  Similar procedure as method 4 (sce 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 um) (eluent: DCM/MeOH 85/15). The pﬁre fractions were collected
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evaporated, yielding 52 ng (47% of internediate 21. -47- Exanple Al5 a)
Preparation of internediate-22 CY N~ NI / I N A To To a solution of
internediate 1 (3.0 g, 0.011 nol) in DCM (130 m ), was added 4-

di met hyl am nopyri dine (261 ng, 0.0021 nol) and di-tert-butyl di carbonate
(14.0 g, 0.064 nol). The mixture was stirred at roomtenperature for 5

hours. The reaction was 5 guenched ,b di ti of..water..and_extragted tw ce
ot pov SRl WA sy roas. Yl DL 2By B it igki 26 88 puplp ey

sol ution @fl. sodi um bi carbonate and with brine, dried (MgS®™), filtered, and
t he sol vent was evaporated. The residue was purified by colum

chromat ogr aphy over silica gel (40-63 .tn) (eluent: EtQAc/cycl ohexane 10/90

to.20/80) . The b fractions were collected and the sol vent was evapor at ed,

yi el di ng I (90% of internediate 22 as a yellow solid. b~

Prepar at i Premtittnai{iBeiaédad3A H N 1/{'N O Raney ni ckel (3 g) was added to

a solutionof internediate 227(4.7 g, O 097 nol) in ethanol (15 nl) and
THE (15 m). The reaction m xture was “§f l*e,d/tmdﬁ'r | atnmosphere of
hydrogen for 16 hours. To conplete the reacti onL\-/rNang ickel (1 g) was
added and the m xture was stirred under 1 at rmsphé[(e hydrogen for 4 nore
hours. The mixture 15 was filtered through a celite’pad and the sol vent was
evapor at e@imilieproesdutieles wathoddfufseé Eramble A212/B4nwahfoblontedgstagting foored-@F-1 i ca

| (40-63 | t: Et / l.oh 10/90. t [ 80),.
P act 1 ons eyl Fbrannkd CeRbOuE FARRR e Sl st lods iRl
(?2% t of icg;oe?-rﬁagyla?digc%btgeﬂ@hydt K?ﬁoﬁfggﬂdﬂ)fz})nﬁhmﬂw vx@rl@?@ tled refirdaag_r ation
(0] | Nt er nedl at e .. r r,omn . SO 1 O (0] sSodl um
o o G PuBEd by bR s Shish bl @B ARALELAR: S0 &
hm' >O<| ture oﬂb:)@;/[m_ ddom?émmﬁ F[Frl;x1&ﬂp|nyqrr fﬁdcit'rqné?mﬁ G@Hec(dgl ﬁmﬁf mlts);mﬂkmatlm&zag%mﬁd,

ro n [ 0 . e,. re rou acC (0] . ce was

aédedﬂ?Thgleﬁ‘i@?gggé %%3%Sqf¥1prg&naﬁh%xlggq§@e¥&%¥ %’8‘ godi um

Example All

Simtlar procedure as method 5 (see Example A22/34) was followed, starting from 3-
amino-propionic acid methyl ester hydrochloride (351 mg, 0.0025 mol) and 4-chloro-
15  2-pyridinecarboxaldehyde (325 mg, 0.0023 mol) and with addition of triethylamine
(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. _
20
Example A12

. ) s i
Preparation of intermediate 19 &v ‘
i O\/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
25  chromatography over silica gel (40-63 um) (elueﬁt: 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.



-48- hydroxi de and extracted with Et OAc. The organic | ayer was separat ed,
dried (MgSO™4), filtered, and the solvent was evaporated, yielding: 2g (90%
of internediate 24. Br b) Preparation of internediate 25 Iry' 0O

Met a- chl or oper benzoic acid (0.012 nol) s added to a m xture of
internediate 24 (0.01 nol) in DCIVI(lSrﬁ . The m xture was stirred at room
terrperaturgafoi éi@ hours. 5 Sodi um hydroxi de 3N and water were added. The
m xture ed three times wth, DCM The organic |ayer was washed
w th wat ePreprdteoh ¢fMSdediatcidX er ed, and the solvent was evapor at ed,
yielding 1.85g (86% of internediate 5.5 c)y Preparation of internediate. 26
BN 7 Amxture of internediate 25 (Ot ~wohk)"og acetic anhydride (18nl)
was stirred at 100C for 30 m nutes, thenl!cooled to roomtenperature and
evapor at e residue 10 was taken up in NaHCO3 and Et CAc and filtered
over celi ?Mef.i@léi te was washed with Et OAc. The organic | ayer was separat ed,
dried (MydeAming-iibuganed (0.5halt B80 bbmobnvasrdsied et egeon temeperatytesiodi mixiure63g

73% of it i At . : fo - S 1
i xtire of tarird Zpgia s cRREIRah0 ik 8001 R A Sule il i e
3N (8Dl X12amgs0.0006Hmal). and dAtmolpeulat sieeesfio MEQH(# mol) eBhe mirgureswvas red at
80C f 1Q,. '
evapor at edih 8 AR shOtR Rermb B, cBRRS dibl BT, SRES A Fro lldeDs
sat ur at ed nig OL002Bheolp maasloovly added. Thasnisapamats etirred et mon( tdp§Odityureffior i 8r ed,

and. e SSUEPhIERF XA ka0 i PRl SRR 27, 20
sol uti on ahd stediolvani was evaporate8glhd agueatelayériwiy bastfied witt adaturated
10 solution of sodium hydrogen carbonate, and extracted 3 times with DCM. The organic
layer was separated, washed with brine, dried (MgSQOy4), filtered, and the solvent was
evaporated. 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 269 mg (91%) of intermediate 20 as a yellow oil.
15

Example Al4

..................................................

A mixture of a-(phenylmethyl)- 1H-indole-3-acetic acid (94 mg, 0.00035 mol) and 1,1
carbonyldiimidazole (59 mg, 0.00036 mol, added portionwise) in DCM (1 mi) was
~ stirred 3 hours at room temperature under argon. N,O-dimethylhydroxylamine
20 hydrochloride (36 mg, 0.00037 mol) was added, and the mixture was stizred 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 (MgSOy,), filtered, and the solvent was evaporated. The residue
25  was purified by column chromatography over silica gel (40-63 um) (eluent:
EtOAc/cyclohexane 5(5/50). The pure fractions were collected and the solvent was -
evaporated, yielding 52 mg (47%) of intermediate 21.



drop wise at -10Cto a solution of 5,6,7,8-tetrahydro-4-quinolinam ne
(0.0135 nmol) in aqueous hydrogen brom de (48% (6.7nl). The m xture was
brought back to 20C, poured out on ice, basified with concentrated sodi um
hydr oxi de and extracted with 25 Et OAc. The organic | ayer was separat ed,
dried (MyS™4), filtered, and the sol verft/-was evaporated, yielding 2.2g
(779 of inter te 28. -49- b) Preparation of interrredi ate 29 Br

Met a- chl o%@%ic acid (0.0125 nmol) was a\%ged to a mxture of

i nt er nedi aj BrepBratioR oPifddmnmsdigte 22 DCM (20n1 ), e mxture was stirred at room
tenperature for 12 hours. Sodium hydr oxid and ice were added. The

m xture was extracted twice with The or gani yer was dried (MjSOH),
filtered, and the sol vent was evaporat ed \;rf“eggz;z 3g (100% of
internediate 29, c) Preparation of |nt02 iate Br O A mxture of
internediate 29 (0.0086 nol) in acetic”anhydride ( ) was stirred at 100C
for 30 mnutes, then cooled to roomtenperature afRd evaporated. The residue
was taken up in saturated NaHCO3 and Et CAc. The XTure was stirred for 30
m nutes. _The organi ¢ | ayer. was separated, dri Nfl\/% filtered, and the
sol vent wa® al@‘ﬁkﬂé‘;ﬁfrlﬁﬁe@ﬁedl?ﬁeell &ithg @Ohbﬂ(oih@o@(‘i (3Amabowas addedde. )
Prepar at i gfin&hylahh®s S@ ?# 081021 NGl afid 8- i@rﬂ!’nﬁyﬁﬁcdrﬂé@a‘t@?@ @ge 30
(0.0104 rm]o)é in M 18nml) and sodi um hydroxi de 3N m) was Stirred at

r oom t enpBi0&ttima).fige wttﬂﬁBMSéﬁrreﬂﬁéfp%m gmpegatyte o & h%lrs e reacHOR &8s MeOH
vas. ewapopalified E&?ﬁa&@tas}.gwamscmeékﬁga&&%c\%ﬁ% DM, FiMralfie lafr pai C | ayer
was washe saturate filtered d the solvent 15
was evapo Matﬁlwi SUGERSBIYFGWIL 84gtumt¢d/gsolanom af @dmamaéb@late angwipIbsinal8 a)

Pr epar at | r
2- eltohoxy- - n| aﬁ%é@@f E%OB%‘?NO tQJg r{%ﬁ%‘r@%ﬁ%%dﬁe {8?813867"11%' and
di i sopr opg® mmlmmh@g( p256r ﬁbﬁ) g@l/«'ié@éﬁl Hﬂflb@ went: BI0@ ¢/ eycleheang £0/19ﬂen

poured 20, aykopRr g Eﬁ%i‘ﬁ’ctﬁ?fﬁ% Rxfegér e%l%é%}d{}nﬁﬁ% 5] Q@nﬂb@?@aﬁoﬁ%ﬁne‘{ﬂag The

separated, dri ed so vent was-evaporat e

resi dife wé§5|®690% infprmediater? 2sisroyellovgsadishy over silica gel (15-40m)

(esgggp;t ew&ggéﬁ)%gfgﬁg@wfa}ég?ctl olnf]t e\r/vereﬁgol | ected and the sol vent vvas.

)r

Raney nickel (3 g) was added to a solution of intermediate 22 (4.7 g, 0.0097 mol} in

ethanol (15 ml) and THF (15 ml). The reaction mixture was stirred under 1 atmosphere
of hydrogen for 16 hours. To complete the reaction, raney nickel (1 g) was added and
the mixture was stirred under 1 atmosphere of hydrogen for 4 more hours. The mixture

15 was filtered through a celite pad and the solvent was 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.

20 Ex pleAlé

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—dihydm-5H—1—pyn’din-4-amine
(0.01 12 mol) in aqueous hydrogen bromide (48%}) (5ml). The mixture was brought
back to 20°C. Ice was added. The mixture was basified with concentrated sodium



32. -50- b)Preparation_of internmediate 33 N/ , H2N O --, NH A m xture of

I ntermedi ate 32 (0.0023 nol) and Raney Nickel (0.85g) in MeOH (42ml) and

THE (42m ) was hydrogenated at roomtenperature for 2 hours under a 3 bar

pressure, then filtered over celite. The filtrate was evaporated, yielding
0.74g (95% of internediate 33. 5 Examffe A19 N\ a) Preparation of

I nternmedi ate, 3 |,/ ct Lyl ~chlorid 0.012 m)l p

w s a odkodd g exieiet i SJORE TPt iiopeeledifae A MESPRL
(21nl) . Thigltered tandehses vaitiwdsed apsraldd, feldibg: Ip06% tdtemertédinteed at room
terrperatur@)lpverm ht The H}@E@g Itate was flltered washed with diethyl 10
et her and néaaf?f %gof (7 |nterrred| ate 34. b) Preparation
of internediate 35 HI N HN\ | Ol A solution of internediate 34
(0.0027 nol) in DCM 12m ) was added dro Wi se at 5C to a solution of

N- Pyri di n-4-yl - benzene-1, 4-di am ne (0.022 nol) and N, N

di i sopr opymtdawﬂlampaﬂ)eﬁﬁoiﬁ%i@_(ﬁﬁ]i)z rhal) REMaddedlio. a hiveurd oftinteemediatestd rred and

refl uxed f e ol e 0 roo erature. itate was
(Pt ered @R Ehhe S TRR S oS St € TEDR Saerl 08 PR EhBirkne
g L eci Plst at Sodiam lf)ﬁdkd)ﬁdiefEQN(Cjifnﬂ wzﬁﬂdwl eieizdded. yﬂmltxdixmme&va%ﬁﬁaafﬁd ¢lired am@s OiIUCt
|1 S I’aCIO ITre col um mat ogr onma
o S ent 2 ot R, A biee6 T 18Yer i Bachsd i) ot e BTR T g (Re s o
col | ected m@bmh%s%oépc@m%dmaldmgapes ta@%) Jﬂ(ﬁterﬁﬁaiaews was purified by
col um chrcﬂ)a ra hg over aﬂlfé (_ 40m (eluent: 20 DCM MeOH NH4ACH
00/ 10/ 0. 1 D TemaamS hinterpr@iali #Q frac

were collected and the solvent
was evaporated, yielding 0.098g (20% - ermedi ate 35, nmelting point >
264C. Exam|lie A20

¢

A mixture of intermediate 25 (0.0086 mol) in acetic anhydride (18ml) was stirred at

)

N

100°C for 30 minutes, then cooled to room temperature and evaporated. The residue

10 was taken up in NaHCO;5; and EtOAc and filtered over celite. Celite was washed with
EtOAc. The organic layer was separated, dried (MgS04), filtered, and the solvent was
evaporated yielding 1. 63g (73%) of intermediate 26.

Br
!\
r
N

OH
A mixture of intermediate 26 (0.0074 mbl) in MeOH (10ml) and sodium hydroxide 3N
(80ml) was stirred at room temperature for 20 minutes, then stirred at 80°C for 10
15  minutes then brought back to room temperature. MeOH was evaporated. The mixture
was extracted twice with DCM then washed with saturated NaCl. The organic layer
was separated, dried (MgSO0y), filtered, and the solvent was evaporated, yielding 1.02g
(64%) of intermediate 27.

20  Exam gle Al7

. Bromine (1.3ml) then a solution of sodium.nitrite (3.3g) in water (4mi) were added
drop wise at -10°C to a solution of 5,6,7,8-tetrahydro-4-quinolinamine (0.0135 mol) in
agueous 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

25  EtOAc. The organic layer was separated, dned (MgSQO,), filtered, and the solvent was
evaporated, yielding 2.2g (77%) of intermediate 28.



a) Preparation of internediate 36 HNN 01 u O A mxture of

1H benzi m dazol e-| -et hanam ne (0.011 nol), 1-fluoro-4-nitrobenzene 25 (0.011
nol ) and diisopropyl ethylam ne (0.034 nol) was stirred at 210C for 30 -51-

m nutes. Diisopropyl ethylam ne was evaporated. The precipitate was dissol ved
in DCM MeOH. The organic |ayer was wastted with pot assi um car bonate 10%

dried ( filtered and t sol vent S evaporated. The residue (3.29)
was puri :‘Vtgi I.%ir}.t@lt@ﬁ@%@@%ﬁ@%?%r aph

silica gel (15-40m (eluent:
DCM MeOH/ NHACH 5 98/2/0.5). The pure t lons were collected and the
sol vent was evaporated. The residue (

1 77% was crystallized from
acetonitrile. The precipitate was filtered off and dried, yielding 1.3g
(479% of Metechiedbpreenz6ic aved (0.0 Spobhtwabadded tdd niPxtepavianicomediate 28

i nt er medi /. A\ PRt I XU f inter iate 36 ) and
Raney N cRep PR DRt e et b SRR Pl P B B r e ndier
a 3 bar phessulediutmienrdiilie 8Nethddeewereddded. THOMBGahifet wasadrasgahedcemviti

DCM MeOH. (ltrate  ,was evapor i g di ) 10099 of internediate
37 Exam DG Kb bigiet MRFARRAONQP. flielihu df sl Shpbiiidt (07 51 2
m xt ur® ofyidling Bgl@hpof innetiediate®d.er (0.0078 nol ), | -fluoro-4-nitrobenzene
15 (0.0078 I nd diisopr l,et hyl amene (0.0353 nol) was stirred at 210C
for 4 houF%—E%Pé OR £ fﬂt-?-g%éﬁ--%aﬁi n . HA 3N was added. The nixture
was stirred for 15 mnutes. The organi ¢ll ayer was washed with saturated
NaHCO3, dried (MgSO4), filtered and t ol vent was evaporated. The residue

was purified by colum chromat ography ov81*[(si lica gel (35-70nm) (eluent: DCM
100% t hen DCM MeOH 20 99/1). The pure fractd ons were collected and the

sol vent L el A 7 : v/ (WAl ' b)
B enrat | g???’&?%%f?ﬁng | 3‘%"%%3% (’]\IOQ}O%G B8) irf a8 RhydMERTRH Fhfstifed at
: 100°C for 30 minutes, then cooled to room temperature and evaporated. The residue
was taken up in saturated NaHCO; and EtOAc. The mixture was stirred for 30 minutes.
The organic layer was separated, dried (MgSOu), filtered, and the solvent was

10 evaporated, yielding 3.4g (100%) of intermediate 30.

Br

Sl PO L S AR e s N

l

P
N

OH
A mixture of intermediate 30 (0.0104 mol) in MeOH (18ml) and sodium hydroxide 3N
(150ml) was stirred at room temperature for 30 minutes, then stirred at 80°C for 10
minutes. MeOH was evaporated. The mixture was extracted twice with DCM. The
organic layer was washed with saturated NaCl, dried (MgSOy), filtered and the solvent
15 was evaporated, yielding 1.84g (77%) of intermediate 31.

Example A18

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

20 outon 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.



I I et A o ot —— . B
HzN ~N NH A mi xture of internediate 38 (0.0022 nol) and Raney nickel (0.75g)
in MOH (100nl) was hydrogenated at roomtenperature for 1 hour under a 3
bar pressure, then filtered over celite. The filtrate, was evaporated,
yielding 0.65g (96% of intermediate 25 39. c) Preparation of internediate
40 N/ iN H A mixture of internediate-®D (0.139 nol) and 4-bronopyridi ne
hydrochl oride (0.139 .nol) in acetic acid (4§0ml) Mas Stirred at 120C for 3
hours, @b g&%ﬁloﬂﬂfllﬁém%%?fﬁed -52- i at ®d sodi um hydr oxi de
and extract ed with DCM MeCH (few). The n| Br was separ at ed, dried
(MS™), filtered, and the sol vent was!:‘zNevaporo/\ed The residue (62.7g) was
purified

Pt oo YRR e PR 0234661 EE@RERLY Nicke (83 in $1400H ham]

sol vent wasd 'eWﬂ:p@QaﬂbWﬂS Wérloacrrﬂgedzazcgopmwpotfaturntf@r%mraﬂl@d@m 3 bar

d) Prepar a f

nmonohydr a#%é%?@{e 1%'%5?}% \/\(/ZJSe ‘?g%i}ed’fﬁ%’f;lﬁﬁgénw% glédpgrat%“%ﬁl—y}tl%mé]lérﬂs”}(}?/%ﬂ{l o e

i nt er medi anternagligte 3656 nol) in I\/EC]-I (86ml) and water (34.4nl) under N2

flow. Jhe m xture was stirred at roomtenperature overnight, then evaporated
till *dryness, yielding: 229 (quantitive yield) of internediate 41. 10
Exanpl e Waratlon of internediate 42 Cl I~ I1~1i -N NA 2.5N

sol ution ithiumin hexane (3.4 m, 0.0081 nol) was added to a

sol uti on @} Pripestionefyhiermedae 3485 m , N, ) in THE (6 ml) at -78C
under Argon. The mixture was stirred 3 , at -78C.

4- Chl oro- 3-net hyl pyri di.ne 15 hydrochl ori 30 ng, 0.0038 nol) was added
portionwi se and the m xture was stirred 1 Hour at -78C. Diethyl carbonate

(1.0 m, &,009GhmRid: BI2366I5H a8 namu S8panek sec t%‘a"sto'}ﬁtﬁ)nvt?f% é}dn‘b!tﬁfé-iel rmre

hour at -78C." then warrred up to roomtenperature and stirred for

hours. Thé0.PBAmalbia dlﬁb}’h@éw,@éﬁﬂbff@ IR as SBred pt Q\& for 5 howgs, then

stirred at room temperature overnight. The precipitate was filtered, washed with diethyl
10  ether and dried yielding 1. 454g of (73%) of intermediate 34.

A solution of intermediate 34 (0.0027 mol) in DCM(12ml) was added drop wise at 5°C
to a solution of N-Pyridin-4-yl-benzene-1,4-diamine (0.022 mol) and N.N-
diisopropylethylamine (0.0034 mol) in DCM (4ml). The mixture was stirred and
refluxed for a weekend, then cooled to room temperature. The precipitate was filtered

15 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 (5pgm) (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 (15-40um) (eluent:

20  DCM/MeOH/NH,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 O/'N{\/\ |
o N* l%N

A mixture of 1H-benzimidazole-1-ethanamine (0.011 mol), 1-fluoro-4-nitrobenzene
25  (0.011 mol) and diisopropylethylamine (0.034 mol) was stirred at 210°C for 30



extracted twce with Et OAc. The organic | ayer was separated, washed with
brine, dried 20 (MgSO™4), filtered, and the solvent was evaporated. The

resi due was purified by colum chromatography over silica gel (40-63 m
(eluent: EtOAc/ McCH 10010 then 90/10). _The pure fractions were collected
and the solvent was evaporated, yieldind-74 ny (9% of internedi ate 42. 2~
PreParation. of internedi,ate 43 ci. o1 o~ riethyl phosphonpacetate (0.075
< 0, 00038 ) DS A iptieSe vt e e B SRR IR AL 1 de (10, 6
nmy, 0.0004CkEMEOH ThHdborgmio dyeatvas oashddenitk patassiemudsonateal @fondriecche m xt ur e
was stirr t m t rature for 20 mnu .- then | ution. of

e ot or o VN0 RS BRLR sehat s Srangtel G s .78 WHEERIYY was
added  dr epwisechrbhtdgrafhyr veraiica igeY (18 (RimY @hient: MORYRICOINIHOH 6 hours,

t hen pour egg Qt nto wgrter. and ext[ac%ﬁc]ijﬁtw ce, wth EtOAc. T(_?el; or gani c

| ayer ' das SEpArAEE, PR Refdpnssgere ptleried prbthedplvent FRySeRPrated ke ed, and

t he sol venrtsjivas(2eMapovAted crydiflidediBom/acBthnitlifd The PredipiifE DRGIdeRdIf OH  3)
Preparation of I ntermedi gtz _{4{;} NEA 2. 5N sol utiaqn of bu I%Lplthl umin hexane
(0.80 ni, 96088 yisldnakss &itfkyot Bteamedisie i9.anelEne aping %ﬂ yl anine (0.28 m,

‘0. 0020 noly) Pespafdtfon(cd iffletmadiare #C under Argon.”the m xture was stirred 10
m nutes at -78C, then"a solution of 4 ppyLidi-de ¥219 ng, 0.0019 nol) in

THE (1 m) was added dropw se. The m xture# Was stit¥tred 1.25 hour at -78C,
t hen propi onal dehyde (0. 14 0.0019 nol) was d dr .Se...The m xture
was stirr é’bl_nﬂbt“?ﬁ %ﬂp@émgéﬁale%&%ﬁgmp})@gﬁ@ngy Ilw\g&fej?%ﬁ) 1?3‘8’%&@ Wtr e,
pour ed oUthylfgenired af sooal@nietdraetiRdeith BbaFEbfedure Then ailtgRal svet a31pe. was 10
separ ?éed, washed with brine Hé%e&l\/gg_?M, filtered, and. the_solvent was
evapotét ed-eliteriyas weghe@u%ﬂkh&chﬂﬁvlp hgyligep ovas cYRPYAROOYELINE 1 d8er silica
gel (40- 63100%) bEmusnlediakd ©Ac/ cycl ohexane 90/10). The pure fractions were
col l ected and the solvent was evaporated, yielding 147 ng (44% of

irnternedi ate 44. 4) Preparation_ of internediate 45 CH Method 2 15 A 3M
et hyl magnesi um brom de solution in diethyl ether (1.1 nil, 0.0032 nol) was

added to &KEBRISALL2- pyri di necarboxylic acid, nmethyl -ester solution (200 ny,
0.00 12 a) Preparation of intermediate 38 O,E {
i !
C. o NH
A

A mixture of DL-Tryptophan, methyl ester (0.0078 mol),I-fluoro-4-nitrobenzene

15  (0.0078 mol) and diisopropylethylamine (0.0353 mol) was stirred at 210°C for 4 hours,

- and then taken up in DCM/MeOH. HC1 3N was added. The mixture was stirred for 15

minutes. The organic layer was washed with saturated NaHCOj3, dried (MgSQO,),
filtered and the solvent was evaporated. The residue was purified by column
chromatography over silica gel (35-70um) (cluent; DCM 100% then DCM/MeOH

20  99/1). The pure fractions were collected and the solvent was evaporated, yielding 0.75g
(28%) of intermediate 38 .

b) Preparation of intermediate 39 - D/EI\CQ
l |
: H,N ? 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
25 39 ;

H | 3
----------------------- L Ao

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



mol) in THE (4 mM) at -30C under Argon. The m xture was heated at 75C for
2h30, cooled down to OC and quenched with water. The resulting m xture was
made al kaline wth a saturated solution of sodi um hydrogen carbonate and
extracted twice with 20 Et QAc. The organic | ayer was washed with brine,
dried (NgSO4) filtered and the solvend2-was evaporated. The residue was

urified col um chr omat ogr ove silica I 0- _ uent:

Et OAc/ cycl%‘ﬂé%ﬁﬁ@“tiﬁff"éé‘? qu“ﬂg"%ﬁ?ﬁ/@e F‘FCL%’EtFa&FF'éi ‘Wégg) %@gﬁ &%Wit % he sol vent
was eV&pOf(ﬁlgzﬂﬂa layeeivels %aéﬁedrmﬂ@a%&ﬁgs@) 'fﬂte@éd@ﬂdﬁﬁ&soﬁerﬁ&va@ evhp&uedoi | . 5)
Preparation th@O ate 46. H. N NN o' 9 - t hane Sépf%n‘)/

chl oride ( TNI ug WaS| Durifigd a&&@an%PBr@m%%grﬁWhO%M?%ﬂ 18hi or o-
2-pyridin ambmawque()%mm{ @3/@)@1513 'Fﬁébur’é%oﬁbﬁﬁv@% @liedR d(ahd fh

0.0013_nol)_ in DCM (4 at QC under argon. The mxture was stirred at room
t enper &t urse! “leB?WQfE)eYﬁPﬁEﬁt% ywt%g%g&ﬂ%o&agewém -with a saturated

sol ution Ctgpr%gétwﬁ]&llﬁ@%@dﬁ@{eqland ex d. S oM 3 DCM The organic
phase was “dried 30 (MySU4),"TiTtered,

resi due was. purlfled by colum -54- ch over /SI lica gel (40 63
pm (eluent: EtQAc). The pure fractions were coI | ected and the sol vent was

evapor at eclJIﬂWTélhd'ﬂffgﬂ@Q mapohzdure 01 12nel) veasiadded pertign wishadd 4ned oi | . 6)

chi or1 de. (piBop'FGREARGIAL R (036 Thn) iy et [nif iy GUler E04 ARAPGRERGTY o o.
2-pyri di ndket. @wamweme@@tlmgd aormmnma)tumemlgbm ﬁ}ﬂnaﬁﬁﬁh@fa(eﬂﬁﬂll 0. 0013
mol) in- D(EM,I? g[ﬂg$ was stirred at room

t enperature or’rgi%ildﬁ%g ?% Etl% |0§r%a/§}slég&%%%ched with a saturated

sol utijgn of sodi um bi carbonate and extracted twice with DCM The organic
phase was dried 10 (MgSO4), filtered, and the sol vent was evaporated. The
rest due V\M 14 B d by col um chromatography over silica gel (40-63 m

(el uent: pure fractions werg "collected and the solvent was

evapor at ed)PV‘i!L@mlqngfaﬁtemye@BW of i nﬁbj/rtglch:\a‘te 47 as a white solid.
| ) |
% -

A 2.5N solution of butyl lithium in hexane (3.4 ml, 0.0081 mol) was added to a
solution of diisopropylamine (0.85 ml, 0.0088 mol) in THF (6 ml) at -78°C under
Argon. The mixture was stirred 30 minutes at -78°C. 4-Chloro-3-methylpyridine

15 hydrochloride (630 mg, 0.0038 mol) was added portionwise and the mixture was stirred
1 hour at -78°C. Diethyl carbonate (1.0 ml, 0.0096 mol) was added dropwise and the
mixture was stirred 1 more hour at -78°C, then warmed up to room temperature and let
stirred for 2.5 hours. The reaction was quenched by slow addition of water, and
extracted twice with EtOAc. The organic layer was separated, washed with brine, dried

20  (MgSOy), filtered, and the solvent was evaporated. The residue was purified by column
chromatography over silica gel (40-63 um) (eluent: EtOAc/MeOH 100/0 then 90/10).
The pure fractions 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
25  sodium hydride (10.6 mg, 0.00044 mol) in THF (5 ml) at room femperature under
afgon. The mixture was stirred at room temperature for 20 minutes, then a solution of
4-chloro-3-pyridinecarboxaldehyde (50 mg, 0.00035 mol) in THE (3 mi) 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



71 Preparation_of internediate 48 x N N O Simlar procedure as nethod 7
(see Exanple A22/6) was followed, starting from4- 15

chl oro- 2- pyri di nemet hanam née (150 ng, 0.0011 not) and hydroci nnanoyl
chloride (187 |, 0.0013 nol). After vvorkup, the residue was purified by
colum chromat ography over silica gel 0340-63 m) (eluent: EtOAc). The pure

fractions we he sol vent was evaporate | di 191 ny
(669 of i¥Wtt éf’ﬁ‘ﬁﬁ’l éﬂegi @&d%@) %]tt‘iféﬁi’l%tﬁ‘éﬁ(?]”ﬁ“ EE‘FB%‘F‘E%I 8#%% Hﬁ?’é& medi at e.
49 NN O (@ga;g ()‘Elnﬁtbhﬁédlﬂéqgedure as nethod 7 (see Exanpl e A22/6) was

fol | owed, rtin ghl or 0- 2- pyr tdi gyenet hanam ne (200 ng, 0.0014 not)
and propi oﬁﬁeﬁﬁﬁ 9‘? “{eﬂ@@ ate 4% 0017 After workup, the residue was
purified by colum chronatography over| gilica gel (40-63 m) (eluent:

Et QAc). The pure fractions were collect®d and the solvent was evaporated,

yi el ding 12 519 s6radn OQBuﬂymllﬁﬁﬁi%Qh fh%ﬁarfb%O@ A1, OO SIS wasladded @)a
Preparation.of internediate. 25 Sinmilar procedure as net hod

7 (see Exa?%‘l‘@“ﬁ@ﬂ%?l’%&é’ l%PF 8?/\@% mlgQ.8020 melrinokhla (2 gH) &r-¢6°C under

2- pyr I gin Hggldﬁamﬁmrnﬁufel@@s gm@@ﬁﬁﬂa%%m@ tHE&?EXb]@ﬁGﬁ wE 4chl oride (168
-55- |, kup, the residue was purified col.um
chr omat ogr%@i‘;ﬁpyw@]@? (319 m@a088ﬂ9 Plﬂ_i)l w3l HY (f erlywigs ad%@epwwvhﬁ he)gygture

fractions Wﬁnﬁézﬂigshsﬁf ﬁnqlsctcl‘l%herﬁﬁbgﬁmmdeﬁgd@coa ﬁ@t@@owvmsi)%mma@& ng
(4599 of internediate as a Prepar ati on_of

i nt er medi a@r@wsslThqn@&tummawumd\ﬁQJm@ﬁ@s 8 -Thierand dinally AdournetgepBdi at e 52
Met hod 1 temperature, poured out into water, and extracted with EtOAc. The organic layer was

10 separated, washed with brine, dried (MgSQOy), filtered, and the solvent was evaporated.
The residue was purified by column chromatography over silica gel (40-63 pm)
(eluent: EtOAc/cyclohexane 90/10). The pure fractions were collected and the solvent

was evaporated yielding 147 mg {44%) of intermediate 44.
1

OH

Method 2

15 A 3M ethyl magnesium bromide solution in diethyl ether (1.1 ml, 0.0032 mol) was
added to ad4-chloro-2-pyridinecarboxylic acid, methyl ester solution (200 mg, 0.0012
mol) in THF (4 ml) at -30°C under Argon. The mixture was heated at 75°C for 2Zh30,
cooled down to 0°C and quenched with water. The resulting mixture was made alkaline
with a saturated solution of sodium hydrogén carbonate and extracted twice with

20  EtOAc. The organic layer was washed with brine, dried (MgSQ,), filtered and the
-solvent was evaporated. The residue was purified by column chromatography over
silica gel (40-63 pm) (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.

1
5) Preparation of intermediate 46 (L,l\/
: | N II‘}‘“s/

&
& o

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 pl,
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  (MgSQy), filtered, and the solvent was evaporated. The residue was purified by column



5 To a solution of 4-chloro-2-pyridinecarboxal dehyde (377 ng, 0.0027 nol) in
THE (4 nl) at OC under Argon was added dropwi se a 1.4M cycl opropyl magnesi um
brom de solution in toluene/ THF (75/25). The reaction m xture was stirred
at OCfor 1 hour, the dry ice bath was renoved and the m xture was stirred
at roomtenperature for 1 hour. The redction mxture was guenched by

addi tion of water and extracte i i.t.h 10 Crm.Ihe o nic | ayer was
washed wi P]le 't[?\%?p el S'(%ﬁé&ﬂ@b%fﬁpﬁnr@a?&aﬁ@g@eThg(ﬂu{_/eeﬁ?&b\%lgWe por at ed.
The resi duelleses! gudrthé selaetyw gsod vaporacdal, gieddiag B3 phy (339 of iatdrmediaged6 §40- 63 m)
(eluent: cycl ohexane/ Et OAc 80/ 20). The pure fractions were collected and

t he sol veﬁ%{%@@egaapor'at ed, yielding 193 ng (39% of internediate 51 and
29y of i @) Brepediiehef dderdddinter@paratign. of intermediate 53 | N OH 15

Simlar procedure as method 1(see Exarfpfe A22/A0) was fol | owed, starting

from 4- chl oro-2-pyridi necar boxal dehydg# , 0.0021 nol) and a 2. OM

i sopropyl magnesi um chl oride solution in THE ¢2.12 m, 0.0042 nol). After
wor kup, residue was purified by colum chronat ography over silica gel
(40-63 m t: cycl ohexane/ Et CAc 80/20). The pure fractions were

col | ecs gq C@rﬂtd)pt‘dmnsmrg@r}ﬂ cmsildemliszfgamrmnednolymkd?ai@ éhﬁ@wﬁ%_ th%ujmrnN W
I nt er nedl a as,. a r,OwWn 1. .3 re r 1,oNn I, Nt I, at ,
Simlar pf)gg"é?gﬁzl:%' ZOYRESBE g npmLe @Elﬂﬁez’@é)mﬁﬁ@@ gpqeté%@,mesﬁg?ﬁ]ng from
1-(_4;1 chl 0[00);13111&31_)irﬂDGyﬁMnﬂ!IIit@Qﬂﬁldéﬁg?gdth@-rﬁlﬂﬂ\ﬁe mhl)stirrédhﬁroowgr kgg, n;he
resi aue S uripti CcO m cnronmat ogr a over silic . -

o uant . e o 40 B S s et g b e P, B oy tyraed sHioR Y eq-any

t he Isol Ve pbdin@shicadbowite pal atitdted/tivatsivitt TS Mhe 0B2Mic phase MW ARrdiRdi at e 54 as
a yel | ow

e
i -56. N~ . N Sim/l|ar procedure a thod 6 (see. | e, A13) was
ol Tolba CMeSOiT duSrect i e eoNenl B EoHte b A Poice MR GHETES BB RIS, 00064
nol). Aft ehromdr%@phyt breer sHRla e P(40863 nad (élheRdEEYAER Thepued fracinegvazphy over
silica gel (40- % | uent : DCM l\/eeg’-( . ?g/ 12?5 T ure fracaj on% wer e
col | oot sacalistitandbe ST SERBHIE HiriOpEaP e ) Einirg e Thf o
i nt er medi ahete?bli@s a yell ow oil .

1
SR R e S e e A N
E)\/HY\Q
N.
N
8]

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

15  chloro-2-pyridinemethanamine (150 mg, 0.0011 mol) and hydrocinnamoyl chloride
(187 pl, 0.0013 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 191 mg (66%) of intermediate 48 as

a yellow solid.

20  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 ul,
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

R
-
N
m

25 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



14i Preparatlon of intermediate 56 H N N Si- mlar procedure as nethod 6 (see
Exanpl e A13) was followed, starting from 1-(4- chloro-2-pyridinyl)- ethanone
(100 ny, 0.00064 nol). Aft er wor kup, the residue was purified by col um
chromat ogr aphy over silica gel (40-63 prr% (eluent: DCM MeCH 90/10). The
pure fractions were collected and the séPvent was evapor at ed, vyi eI di ng 30

it o7 e A c099 SR R s ok Pl sl B e B GARY ar3) v

f O: |) OV\'B;\? (ﬂfeﬁﬂﬂhbiﬂgelf(ﬂ-ﬁm?ﬂ#lﬁﬂfelﬁéﬂtﬂﬁ@%)pThE ﬂlllf&)/ﬁ'éctloﬁé mmd;]tﬂle@fbﬂﬁnﬁgh% 0. 0010
no ter wo t he r e chro over
silica gelsok‘@@ Yﬁpo( (ﬁé’ﬁ%&%%%%é%&%ﬂ?gfﬁ?g al}[;‘hn?%asr & S\R/e?/e

col | ected .@@L-@_’@tﬁ}?ﬂ@ﬁﬂ!@i@@@.&@ﬁéporat efl, yielding 134j 15 (49% of

i nt er nedi ‘B’geﬁu as a yellowoil. 16) Prratonof mt%te 58 ¢l N N\

Simlar pr re as method 6 (see Exangte-AL3) was fok , starting from

1-(4- chloro-2-pyridinyl)- ethanone (200 ng, 0.0Qg nol). oAfter wor kup, the

residue was purified by colum chromatograph ver silica 40- 63 pm

(eluent: DCM MeOH 95/5). The pure frd@@ﬂ@ﬁ‘gl ée?le col Bt la‘ﬁ he sol vent

was evaporgb@dd 1yi el ding 281 20 ng (66% of internediate 58 as a yellow

oil. 17~ Preparation.of internediate 59 CIWH QO Simlar procedure as

met hod56 (EeesalutempbdabbyoRapyridingcavkaxaldehyde (379 me.dhdA27 mol) in THF (4

chl oro- 2- e of
P ol bftg b A&%ﬁg{h@ aﬁﬁQ@gHgm & Dk Hg&l}éép@ggmmtﬁgu@?ﬁﬂ%&hﬁ@e

triethylam e resi ed by col um

chr omat ogrE@bﬁ&Ol’ldvé@luslilG/TH? {I5/25).gile reagicganiniureeyagestirred Et @e for Irheurpthee
fractions cﬂ?r Iﬁagﬂl Qtr%go@élfjaﬁdnﬁ Hﬁ‘?@%va?’%;? Xﬁ'BBﬁlatEﬁgx £/fdi PHo@0 MY
i nt ermedi at e
no

(259% of as & yer reparat | |nterrred|ate 60
cl | N ~-HeHdeaction mixture was quenched by additio water and extracte_d tw1ce with

10 EtOAc. The organic layer was washed with brine, dried (MgSO4), filtered, and the
solvent was evaporated. The residue was purified by column chromatography over
silica gel (40-63 um) (eluent: cyclohexane/EtOAc 80/20). The pure fractions were
collected and the solvent was evaporated, yielding 193 mg (39%) of intermediate 51

and 29mg ‘of intermediate 52.
1

CH .

- 15 Similar procedure as method 1(see Example A22/10) was followed, starting from 4-
chloro-2-pyridinecarboxaldehyde (300 mg, 0.0021 mol) and a2 2.0M
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 um) (eluent:
cyclohexane/EtOAc 80/20). The pure fractions were collected and the solvent was

20 evaporated, yielding 165 mg (42%) of intermediate 53 as a brown oil.

12) Preparation of intermediate 54 '
LA
N

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

puritfiecl by column chromatography over silica gel (40—6?; pm) {ehuent:

cyclohexane/EtQAc 90/10). The pure fractions were collected and the solvent was
25  evaporated, yielding 293 mg (62%) of intermediate 54 as a yellow oil.



6- H Simlar procedure as nethod 6 (see Exanple Al13) was followed, starting
from1l-(4- chloro-2-pyridinyl)- ethanone (200 ng, 0.0013 nol). After workup,
the residue was 5 purified by colum chromatography over silica gel (40-63
m (eluent: DCM MeOH 95/5). The pure fractions were collected and the

sol vent was evaporated, yielding 176 n§6(689© of internediate 60 as a pale

yel low oil.,.19) Preparation-aof internedjylate 61 I N ~I Simlar procedure as
net hod 6 (-Qéiﬁmnegﬁ?t@fmﬁﬁgt&ﬁ | owegdh. starting from 1- (4-
chl oro-2-pyridinyl)- ethanone (200 rrg,l Q0043 nol). After workup, the

residue was 10 purified by col um chr oimat ogr\aphy over silica gel (40-63 pm
(eluent: EtOAc). The pure fractions were collected and the sol vent was

evapor at eddimjlae priicadlire 24 mmaghqdyG deee Fsmiple Ad ipdaafdlogedastagingdiromv-¢i-1 . 20)
P . : = . _
o ohi or o- aNtbr2 BIRGAFH ahnfe (o e, VHORER mbif (SG tdrRllo dhe resigue 1% 15 )
was added pixidiedibyeolwma chioxmaiograply ewisﬂiﬂal'g;g(‘ﬂh@ £80%eineniygRCMMaOHer al
il 56 . h i.
heat ed up Lo 7 bR Bl Tichiond yEhFedboltlvnBinfot a3y Bfhucel el 36 © Vs
i odoet haneng (43@pofinfermedaids5 aed yellws oddded drop wi se. The mixture was.
heat ed £.Q /0 -h . d d to 0OC, d out into iced
vater, and QRRUERh FMRSIAR BN anbeonce viih 20 B OAe. The organi c
| ayer was separated, dried (MgSO4), filt H#nd t he sol vent was

u

evaporated. The residue was purified by"c chr omat ogr aphy over silica

gel (40-63.. pm (eluent: cycl ohexane/ EtOAc_90/10Q). The pure fractions were
col I ect ed SHrdlag H@Cegﬁpﬁémﬁ%6 éi?ﬁ[ﬁd‘laa’fl’éfﬂA@) W%ME’_"@@BS@G’M@@ 10é4‘
i nter medi ahforB2-Bridn P OMaktinle: (164 oY 0EPBGR MAN_Dfer vl RIpRAL BdstiR3val " N

(1) Simlar, procedure as nmethod 3 (see Exanple A22/ 20]) ‘was fol | oned,

starting fHusHed byoolunpp ghiomatogreply over siipaigel (el Handeluenio N/ MOl 13

mol ). Aft eJOll’Béf”Fh'@pu&ﬁ?acii@ﬁ& e coMRBtel Wt the sb1bant GOl W Bp G at-aREREBRABHY over
silica _gel (40-63 (eluent: -58- cycl ghexane/ Et CAc 90? 10). The pure

fract ilBns M@ %bef intaregdiaid>e pra yellawe ﬁg was

..................................................... ¥ N
F N
N \\/\N’E
Similar procedure as method 6 (see Example A13) was followed, starting from 1-(4-
chloro-2-pyridinyl)- ethanone (157 mg, 0.0010 mol). After workup, the residue was
purified by column chromatography over silica gel (40-63 ym) (eluent: DCM/MeOH
95/5). The pure fractions were collected and the solvent was evaporated, yielding 134

15 mg (49%) of intermediate 57 as a yellow oil.
cl

Similar procedure as method 6 (sjee 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

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

i 17) Preparation of intermediate 59 fi
» i
N O
\/\g/

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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evaporated, yielding 85 ng (39% of internediate 63 as a pale yellow oil.
22) Preparation of internediate 64 ci H N N'"~"OH Method 4 4-Chl oro-

2- pyri di nemet hanol (400 ng, 0.0028 nol) was dissolved in chloroform (24 5
m ). Thionyl chloride (0.40 m, 0.0056 nol) and DMF (2 drops) were added.
The mixture was stirred 4 hours at 80€¥7-The sol vent was evapor ated. The

resi due was aken K in 8 m).and et hanol.am ne 38 .m, 0.014
o) s RO He) W ERORE THE s B ong ineld e s e S i
evapor at eGvapdiatetegieliiies $& g Q0%)ed insimainie Seak arvetlow @ktracted with Et OAc.
The organi g%ga er was seﬂoara.ed, 10 washhed with a saturated sol ution of

sodi um hydg aatiof S AMETIeiAE 80 \y s filtered, and the sol vent was
evapor ated. The residue was purified ollu)m  chr omat ogr aphy over silica
gel (40-63m) (eluent: DCM MeCH 85/ 15). Mh& pureosfracti ons were col | ected
and the sol vent was evaporated, yielding 310 ng (60% of internediate 64 as
an or ange Similar pRpedure pamethaht tee Exampreed i 3t watie!lowed), stitting fram 154Si i | ar

oot AR S BT 2S00 A Ry gl o >

2- pyri Bi nemeified byl colur2® Chnopatr@fiydone kilicAfpe B Oviel ko (elude: DEMMeOMas

purified ok-um r ograph er .silica gel (40-6 (el uem ..
o e ot S 2y THE Rure THBOR] PR aha e i Bf s P s T B TG
evapor at edng (W& dofrigted@cdmte(XBEY a pdle y2llow oiler medi ate 65 as a yellow oil.
24.) Preparationof. i nt.ernedi ate-- .66 ci i N\ N Sim | ar procedure as nethod 4
(see Exangrgzb@fa?ﬂl%@e%‘%tﬁ%%é st ing from 33% net hyl am ne
solution in EtOH (10 m) and 4-chl oro- \i%@@hanol (300 ng, 0.0021
mol ). After workup, the residue was purlfiJed™By>cot'unm chronat ography over
silica gel (40-63 pm (eluent; DCM MeOH NHAOH 85/ 1511). The pure fractions
25 were collmélar Bepcedire ehEesind @ e REgmpieap b av edfolpweH ot wgng 3o (4099  of
| nt er medi hforo EOp i A AiBatitRe I200 mE20 0TS FRAY. At Workip, it RisiREvAke 67 Ci
10 purified by column chromatography over silica gel (40-63 pm} (eluent: EtOAc). The

pure fractions were collected and the solvent was evaporated, yielding 274 mg (77%)

of intermediate 61 as a yellow oil.
Cl

Method 3

A solution of 4-chloro-a-methyl- 2-pyridinemethanol (200 mg, 0.0013 mol) in THF (3
15  ml) was added dropwise to a mixture of sodium hydride (60% weight in mineral oil)

(56 mg, 0.0014 mol) in THF (1 m]) 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

20 EtOAc. The organic layer was separated, dried (MgSO,), filtered, and the solvent was

evaporated. 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 106 mg (45%) of intermediate 62 as a brown oil.

21) Preparation of intermediate 63 [ i

..................................... TR AT AR % .

N O

Similar procedure as method 3 (see Example A22/ 20) was followed, starting from 4-
25 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:



N Nonmi N Simlar procedure as nethod 4 (see Exanple A22/22) was foll owed,
starting froma 2. OMethyl amne solutionin THE (3.5 m, 0.0069 nol) and
4-chloro- 2 -59- pyridi nenethanol (200 ng, 0.0014 nol). After workup, the
residue was purified by columm chronmat ography over silica gel (40-63 m
(eluent: DCMIMeCOH 85/15). The pure frae¥ions were collected and the sol vent

was evapor at i I Ng. 4 199 nter t.e as an_orange oil.
26i Preparcgffgﬁx#%m(g%gwg&ggQgré\fr@t‘?nélwﬁﬁ el Feﬁ%(ﬁlc?é‘g SN od 4 (see
Exanpl e AZ‘B//aIZ(Qr)ate\da@efdi)ﬂl% Sﬂvmg (39W@rdf|lmgﬂflﬁfcﬁm33 aanipate perllmw oili c aci d et hyl
ester (2 32"2%5 éféj [)P ﬁ hI oro c12-pyridi nemet hanol (600 ng, 0.0042
mol ). Aft ) ?ﬂ?ﬁ%‘ont e G |ed by colum chromat ography over
silica gel (40-63 m (eluent: DCMI\/E 8%/ 1% The pure fractions were

coll ected and the sol vent was evapor at €l, yl\e/la?‘hg 730 ng (71% of 10
i nt er medi g¥eth6d 4as an orange liquid. 27~ Preparation of internediate 69 ci

ool ed doChERO ok pvaduttrsbrApara (B g okt latEoen e ) ™
added. 5 Then])l Rhidh | odSridesOL40 8¢ omos%%m%d@mt@z arop};mefee@niedonhe/vas .
guenched with water an e sol t_was . evapor at ed. ,E resj due was

ext r act ed Iwwe@ta@ﬁerregﬁéoaﬁg%trﬁ | T solyeng “éaéﬁé(ﬁ%ﬂfé@d MRith a

sat ur at ed rgldnBdcRn Me(ﬂq(élslfﬂlﬁé‘rﬂfémﬂ{blﬁﬁfn@%%@nl dromdn&ll)/%%&ided frihkt er ed,
and the sol vent was evaporated. The residue was purif

chr omat ogri¥fiFe Kasstiged Adwugeat 8016. Eaayol y@tmwam&e@e gagyd%g)wasThe pure

fractions par®l &Rldheriedr Meit%teﬁpwﬁmw@smé@%@ﬁ@tl%r Wis@kfira@d/0 ny
(23% 8f i ntermedi ate 69 as_a colorless ojl reparation of intermediate

/wq\@hﬂﬁwhzosayrﬁﬁeﬁéplwa@éaaqhérr&wm%rbpr{ageeéﬂeslé@%ﬁ@)azz/ 22) was
f 0' | owed, fstéd,iang e Mﬁcr@@a@@v%ﬁﬁﬁt@ﬂ' Thd teSid(d whs Purifle@ b3 cBRImn and
4-chl or o- 2- pyri di nenet hang) ng

chromatography over Sl]lca gel (40-63um) (eluent: DCM/MeOH 85/15). The pure

fractions were collected and the solvent was evaporated, yielding 310 mg (60%) of

intermediate 64 as an orange oil.
Cl

23) Preparation of intermediate 65 d
| B '
N Sy
@

15 Similar procedure as method 4 (see Example A22/22) was followed, starting from 2
morpholin-4-yl-ethylamine (0.45 ml, 0.0034 mol) and 4-chloro- 2-pyridinemethanol
(200 mg, 0.0014mol). 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 39 mg (23%) of

20 - intermediate 65 as a yellow oil.

H

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
25 " were collected and the solvent was evaporated, yielding 130 mg (40%) of intermediate
' 66 as an orange biI

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-



0.0034 nol ). After workup, the residue was purified by colum chromat ography
over silica gel (40-63 m (eluent: DCM MeCH 95/-5). The pure fractions were
collected and the solvent was evaporated, yielding 160 ng (25% of
intermediate 70 as an orange 25 liquid, 29i Preparatign.of internmediate 71 _
Il " Il N Simlar procedure as nethod ‘297( see Exampl e A22/22) was foll owed,
starting from

. N t hyl.pjper azj 1,16 . ..010 mol.). and 4-chl or o-
o pyr 1 o nenaams st 6 ERE 0BG P AAE: wekid st Reiu Mas BhEERERE s
purified byphooh uhienedhsgaptiogvaapiica@ebE@-G&Dpms dluem: DEIMMEOHR ) 5)( Thaent :
DCM MeOH 95/ 5). The pure fractions were collected nd  the solv
evapor at edUrs e igefs solr i o he POl rE P iinptered DintE g I 8 oo
30~ Prepariatermediafe 6 dseinnmdh@t @l.72 6': N Simlar procedure as nethod 4 (see
Exanpl e was fallowed, starting firom5 diethylamne (1.45 m, 0.014
nol ) and%ﬁ@é@t@ﬁm@%‘?@@ ol ( , 0.0021 nol). After workup,
the residue was purified by col um chrlo toW\(yer silica gel (40-63 n
(eluent: DCM MeCH 95/5). The pure fractions rg collected and the solvent
was evaporated, yielding 300 ng (43% of internBdiate 72 as a yellow |liquid.
31~ Pr §parSitiiappajcednt e medhat 4 (sé8 Exiamigle N2N2R) Gagtdldywdel, eaaihy Boms-nmet hod 4

55w oh e e SRR 245 Pl R Bl oSSBTl e )
o [ 4E e TR TR e ek oy
gﬁd t he scﬁ%ﬂét‘)ﬁﬁ’?ﬂ&‘}’gw ¢ 58! (%ﬁiégdﬁm)gﬂgﬁ%gt,@wwgg/ lﬁﬁtﬁ\e@é‘&f ate 73 as
a yel l ow feadtionSRkrdtctlRatcdtand theofol vatit evaRRethgireteddyibtding M0 mg (71%) of

10 intermediate 68 as an orange liquid.
a

27) Preparation of intermediate 69 I
fr\;\/ﬂ\/\/‘m

Intermediate 68 (350 mg, 0.0015 mol) was dissolved in MeOH (5 ml) and cooled down
at 0°C. Sodium borohydride (300 mg, 0.0078 mol) was slowly added. The mixture was
stirred at 80°C for 9 hours. The reaction was quenched with water and the solvent was
evaporated. The residue was extracted with EtOAc. The organic layer was separated,

15  washed with a saturated solution of sodium hydrogen carbonate, dried (MgS0Os.),

filtered, and the solvent was evaporated. The residue was purified by column

chromatography over silica gel (40—63um) (eluent: DCM/MeOH 85/15). The pure
fractions were collected and the solvent was evaporated, vielding 70 mg (23%) of
intermediate 69 as a colorless oil.

20 Similar procedure as method 4 (see Example A22/22) was followed, statting 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 pm) (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

25 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



N ~ 15 Sim | ar procedure as nethod 4 (see Exanple A22/22) was followed,
starting from phenethylamne (0.52 m, 0.0042 nol) and

4- chl or o- 2- pyri di nenet hanol (300 ng, 0.0021 nol). After workup, the residue
was purified by colum chromatography over silica gel (40-63 m (eluent:

Et OAc). The pure fractions were collect and the solvent was evaporat ed,

yi el ding 11 ﬁ,f%Z_g@ ' rﬂ%w r S _Oi

Prepar at i (J)S?ljgggg } tern%lgllf)g%lg&% Ci 1 05?% %h@?‘%pfﬁ%i‘z’&‘gwgr%%&%%eﬁod 4 (see
Exanpl e A28 28 solemt fxak evapatatedt veldingB3 2T mm (69 %p b mptrnpmdopy 7 h s neelld¥0 ny,

0. 0035 nol }; and 4-chl oro-2-pyridi nenet hanol (300 ng, 0.0021 nol). After

wor kup, the'residue was purified by colym chromatography over silica gel

(40-63 m 30ePrepatatioDOlinehedBe13) . Th (pure fractions were collected and
t he sol vent was evaporated, yielding 940 (17% of internediate 75 as an
orange 25 oil. -61- 34 Preparation of diate 76 H N Method 5 A

m xture ofg.4-chl oro:2-pyridi r boxal deh 00 0.,0014. N-(3-

am nopr opyt e pitarRe BY Bt alEr Rse BS RubRuly T 2p L v Milondde edrEIie e d (134
rrga Oi\ 00Qi?ﬁhyluﬂn)ne;(richﬁpﬁl,rﬁﬂlwbmubb)lranél% &m@yﬁwnenﬁe?mbhmg?ng,tdn@mlat u; e
under Argon r our s. ecul ar ves re filtere he reaction
A O N g T e L O R g
vva(@)lsr ZIdO\(/)vI %Maﬁ?gﬂ?/\)/a ({Elg?nt;ir%(twe IeIegngSSBD.!THeqﬂlrafraC@@mThe \Z?ﬁmellgdtfd enedr mlewa17 hour s,
pou u Xt L. Wi . i :

Cepar at ed. o {ELREH SYAPRRE SIAE G0 S0F LB R erparaer *or Ay  ed
(MySO4) , f3ih Pesparhtioand intbensdinegst was jevaporated. The residue was 10
purified by col um chromat ography over ligca gel (40-63 m) (eluent:

DCM MeOHI NH3 85/ 15/3). The pure fracti |l ected and the sol vent was

B o o ot NUBY PIOREGHamEa e ExPRICGk o P 3T ot (RIRGACSHEMRiWE G 4 ( see

Ex?;ml@dAaaﬁa@mmgitﬁm (!lg)_mﬁl, (?(!ri]lafﬂu}ﬂ)@gg g&rﬁloﬂ@g aéalgmﬁdmgetb&ldl@(}q mg0. 0042
no an - Oor 0- 2- rialne an , . no . er Wor Kup,
The oot KTl A R OB GE devistany B DRSOl e e Rokiaghl ovaio. o5 gng
(el uent: EiHAGELHOLENEXAIEuSR! BOM/MEGHRLY/ ). Tha plieofsctitRs detOtdlbeterld and

and the solvent was evaporated, yielding 130 mg.(27%) of intermediate 73 as a yellow

oil.

15  Similar procedure as method 4 (see Example A22/22) was followed, starting from
phenethylamine (0.52 ml, 0.0042 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 pum) (eluent: EtOAc). The pure fractions were collected and the
solvent was evaporated, yielding 110 mg (22%) of intermediate 74 as a colorless oil.

uil
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fj\/ﬂ\/\/@
& N
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20  Similar 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 pim) (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

25 ol



t he sol vent was evaporated, yielding 240 ng (50% of internediate 77 as a
colorless oil. 36) Preparation_of internediate-78 N O Sim | ar procedure as
met hod 3 (see Exanpl e A221 20) was followed, starting from 20 bronoethyl .
met hyl ether (0.13 m, 0.0014 nol) and 4-chl’oro-2-pyridi nemet hanol (200 ng,
0.0014 nol ). After workup, the residue Was purified by colum chromat ography

over sili o%gggépa%aé&@m@gg%%% {-¢ ACCEL icycl ohexene 30/ 70). The pure

fractions” ‘ecte ‘he” sol v, was ev ated, yielding 67 ngy
(249% of internediate 78 as a yell ow Qi BD~Pr ration of internediate
79 ¢ NNI\ 25 Simlar procedure as met hod 4 (see Exanple A22/22) was

fol | owed, Methodihg from 4- phenyl -butyl anine (0.55 m, 0.0035 nol) and

4- chl -2 L1 di 7 | , th i d
wae pur 1 1AL APRERNRRO bR Aot (BB rke, (OO mB AYB, 1 D T oSt due
(el uent: DEMnivpiOgyBBYCE)holifled2plime, 0108¢5 ol paer-toluald stfoed acahd 3theg,sol vent
Lel di 26 550 f _.int diate 79 . | il.
5e_r coor G000 1o i R B fes P 5390 il R AR Forfind BndE Pt AR 1 0 5
E) see Eﬁarrpﬂoie%hgﬂfs. B@lcmzs‘;welsmﬂf&ifﬂtingdrdﬁ, (13 ffelactg)r( ﬁhljxtﬁre was coo_leéi_ down . I
rono-pro ~PEeNzZen . » an -C Ok O- £~ I nene ano
(500" b P Sy SRS o g 10 8 028 A Vo R s el Th M
CEr omat og ][\amchgt‘mrsdvce to@h Itérﬁpclnlgﬁnlre f(gcz-’iagmtr@, p(aeﬂeldemt intéw.%r/mylebmhammthl% 90) .
The ure ILONS Wwer.e cO ecte a e,solven e or e | e In
o o o CHl T ook i ayRE v Serltm B s B o R s SRR o b ftogpn ' ¢! 1
} nlt fer megi actafbc&;éh_te; Hn'];btl MgSOéj,lfﬂreméﬁ, @ﬁ?ﬁwm%tm b hogbgﬁaté@.ﬂl&bﬂd rg%%e wals) g
(0] (0] , S rel.n rom L-prono-~Z2Z- e (0] - e e , . no an
W e dBo: B holnR SR gan iy vy iadel FAFSS RRDERENor hun- (he & os| due
\I,E\?Sé)A D;Jr i f :EﬁMMa@IWlO Phownﬂlﬁw’ﬂw;ﬁﬂ?ﬁaﬁ?@fs \ﬁérbicﬁﬂe@@c%l fmd ?@gaﬁegmﬁ el uelnt ; t
C/ CyCl ohexan A e I rracti ons re co ect. an e Ssolven
was eva%oreé’lag‘afat 'g’leifﬁﬂé2%@@5@“@6%‘“@??&?@%&%%@%’101 s a col orl ess

335) Preparation of intermediate 77
| H\/@
N/ N

Similar procedure as method 4 (see Example A22/22) was followed, starting from
benzylamine (0.46 ml, 0.0042 mol) and 4-chloro-2-pyridinemethanof (300 mg, 0.0021
15 mol). After workup, the residue was purified by column chromatography over silica gel
(40-63 um) (eluent: EtOAc/cyclohexane 50/50). The pure fractions were collected and
the solvent was evaporated, yielding 240 mg (50%) of intermediate 77 as a colorless

oil.

Similar procedure as method 3 (see Example A22/ 20) was followed, starting from

20  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.
a

- 37) Preparation of intermediate 79 §
. . | LB
. N

0

25  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



15 oil. 40)Preparation_of internmediate 82 ¢, N OH Simlar procedure as for
nmethod 1 (see Exanple A22/10) was followed, starting from

4- chl or o- 2- pyri di necar boxal dehyde (500 ng, 0.0035 nol). After workup, the
residue was purified by col umm chromatg raphy over silica gel (40-63 m
(eluent: EtOAc/cycl ohexane 50/50). The g‘ure fractions were collected and

t he sol vent,; r . Weldi 9 i i 82 as a
vel | ow of IO ER Y ABSY Rl Deaf0R $35). The vt fraRlorly b REEL T

Hydr ochl ordnd the sal vent| wasicyapgrated3yielding@60 adddd %) of antsohediatoT9ak a yellow

2- et hoxy-4-nitro- benzenam ne (10.5 g, 0.0577 nol) in acetic acid (210 m)

and the mXxture was stirred at 25 roomytenperature for 30 m nutes. Then a
sol ution dig)deepauation dfrinteemédiae 8) 0. 0685 nol) -63; in water (15 m) was

added drop wise and the m xture was stffrijed at O r 30 mnutes. A cooled
sol ution of potassiumiodide (19.2 g, &~ hd iodine (7.3 g, 0.0288

nmol) in .er., (70 nml,) was d dr W se . T m xture.was. stiyred 30
it e eSigta fiboRtr S B ik Ralile A2 25 S BB e el it o e
vvals fibt ert&dnﬁ-lﬂbp)él)m?i?d (Qi27 hnlwatOE)gS anitld) ar_i’fhdchtiiossa(?geﬂiimné@mmlm gr gani c
sol uti on was W a sat ur,at ed .sol uti on_.of, sodj um rogen carbonat e,
Gri oa (oo O OF T Rap o i orRin bR ARG WA cRBOSD b SO CHEnaRRRCEY 2 g
(811/0 of igveesinedigell @03 @s) telyalt] AWOBot ydohexane POOPA T pune Ghctidiiseraredi at e
o ﬁogth 5{:\'@%@3@}@@@“ “ %ﬁ%a& g?%@ﬁ%}@gﬁg’g §799 (18os) Ur WA 80 as

di chl or o[ Iolonddk s{idi phenyl phosphi no) ferrocene] pal | adium (11) 10

di chl oro e adduct_.(78 , 0,.00011 1),

1,1 Bis(gﬁgsgg%@é%gmﬁi SedaEctne  ( ng, 0.00032 rol) and sodium
tert-butoxide (255 ng, 0.0026 nol) in JHE (95 mM) was heated at 100C for 3
hours and at 120C for 1.5 hour. After f¥ltyration through a celite pad, the
sol vent was evaporated and the residue wa urified by colum

chromat ography over silica gel (40-63 n) (ekuent: DCM. The pure fractions
were 15 collected and the sol vent was evapor attred, yi el ding 464 ng (55% of
internmediate 84 as a yellow solid. c_Prep?E4T on of, internediate 85 H\ N
| % 10  Similar procedure as method 3 (cA22/ 20) was followed, starting from 1-Bromo-2-

ethoxy-ethane (589 mg, 0.0052 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: EtQAc/cyclohexane 10/90). The pure fractions were collected and
the solvent was evaporated, yielding 270 mg (36%) of intermediate 81 as a colerless
15 oil
ClI

40) Preparation of intermediate 82 §
!
N/

OH
Similar procedure as for method 1 (see Example A22/10) was followed, starting from
4-chloro-2-pyridinecarboxaldehyde (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
20 evaporated, yielding 136 mg (22%) of intermediate 82 as a j,'ellow oil.

Example A23 . .

2) Preparation of intermediate 83 /\? |
OyN

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



HZN / NH A mi xture of internediate 84 (see Exanple A231b) (773 ng, 0.0022
nol) and Raney Nickel (50%slurry in water) in ethanol (8.5 m) and THE
(6.8 M) was stirred at room tenperature under 1 atnosphere of hydrogen for
24 hours. After filtration through 20 celite, the solvent was evapor at ed,
yielding 697 ng (98% of internediate 83as a violet foam -64- Exanple A24

P ti f___dBateiinediat : N .~ .. Cl i ptermedi ate 86
i e P SRRSOl g e b eyt A BE DT P e
(200 ny, OnD@ik. Awlopledisohaiomedipatassidm wdale (EXanm 0 1AT in)]) a2y Bdimg, (7 §011

I nd dj} [ORYl am n : m 0011 .ol )ne st.irred 1n.2- anol
(2.0 ) SOBBERBER FAGTT0 fprRelhaded PR BT 0e 8 e Bk iV B i
m xt ure \é\minmlaelsem Ob:aa?d iIﬁg_Eu@thg rookh eeropayamie ’Itha)res#lt\li)w@pmaﬁylc'rita@ ué\ﬁsl ﬂhlt%eri )
aturate ol ution. odi u i gar bonat t r.ine .drie :
foiterda andahed Svae %r%%éﬁg@w%? D ER oMbt SEOR oS by
col um chrwiti e sgiuegitd/sadvéen ef dodbun fpdroged oadenaiy, drssdudigSO Lt aerdysilohexane
50/50). Th f ti ol L ecte d,..the sal vent was . evaporated,
Sherd ng TheSey e o pirtorirified £TastA T of iernetrRd n HoRaR) |
m xt ure ofp)tPwepaeaidrdefizhremediaramds. E<aitpl § A25 g\Preparation of
intermediate-88 o- N Il off A mxture of Axg -(bhenyl met hyl ) -
pi peridine (0.069 nol) in MeCH (300 m @o NaOGH3, (0. 069 nol) was stirred

and refluxed for 6 hours. The sol vent s 15 evaporated, then the residue
was taken Alpnikturs'af BiteraRdizex 83 COE ehMOI002DENAI), Brgiethok g@mpigmiy©05 ags,

ur 1 ed 130G SRRERL IS PhEh e P ine e raruim G NeoH 08/ 2,
90/ 10,1085/ dishlorohitthateaddatt (78 asd, 000D 118%581),C101 Bt dipHeraphdshRindieMetdnenas
evaporat edy .- ¥1 2080092 e Shd Etivd tork-bitoxe (395 &t 0350726 mol) in THE (95 ml)

‘was heated at 100°C for 3 hours and at 120°C for 1.5 hour. After filtration through a

celite pad, the solvent was evaporated and the residue was purified by column

chromatography over silica gei (40-63 pm) (eluent: DCM). The pure fractions were

15  collected and the solvent was evaporated, yielding 464 mg (55%) of intermediate 84 as
a yellow solid.

A mixture of intermediate 84 (see Example A23/b) (773 mg, 0.0022 mol) and Raney
Nickel (50% 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.



bl Preparation of internediate 89 HNL ox 20 A mxture of internedi ate 88
(see Exanple )05/a) (0.02 nol) in McOH (100 m) was hydrogenated with Pd/C
10% (1 g) as a catalyst. After uptake of Hz (1 equiv.), the catalyst was
filtered off and the filtrate was evaporated, yield 3.18 g (100 % of
internedi ate 89. -65- Exanple A26 a) Pr@'parati on of internediate.90. ~ ~ C~r
o- oil Si 'Iarlorzgedure as for nmethod 5 (see Exanple A22/34) was foll owed,
starting : yl N-(2-am noet hyl)carbamate hydroch| oride (475 m,

0. 0020 nolPyemngtich sfhhetnedidtepBoiadidB@car boxal dehyide. (2 , 0.0019 nol) and
with addition of triethylamne 5 (0.29 m, :@n )»—~After workup, the
resi due was purified by colum chromat ogeapty” over Sifica gel (40-63 m
(eluent: DCM MeCH 95/5). The pure fractiphs were collected and the sol vent
was evaporated, yielding 150 ng (25% of jJinternediate 90 as a col orl ess
oil. 10 B. Preparation of the final conpourids Exanpl e B ihtcBmegiatcal on_ of

conpound 1 /-1 NHNN HN. HO (1:1.58) A m xtureg;of 4- or o- qui nol i ne
(0.0009 nmol) and internediate 2 (0.001 nol) in 5m) was stirred
and refiluxed for 6 hours, then brought to roo nper atyge. The sol vent

was evaporated. The residue was basified vvilt H’Npo%lassi um car bonate 10% 15 and
é‘ﬁa:qa

extracted wwth DCM The organic | ayer was § ed, dried (MgSO™4),

)
by col umh —chr omat ogr aphy over o1 11 ca GBI (108 (el uent: DOVFRELRTIGHEH
97/ 3/ 0. 5) .A Hiveturepoli B4 Hrteichioomsp ymeiaeine §200riged. 08 ndip isoimehite Basce
o1 ap0r o i RTAIS07 I R E SRR Bt s OB W A,
was filtertdedir 2gnopaiol &0 wl) i di°€tthy | hethdihe splvehtivagevapofided, (@R8%e of
conmpougd %mdéeﬁlfftﬁ]r%,v@a%it%enlga%g'in BGRL ! ’Pheeor%%nilgrl gﬁ% rv\?atsi»\?a@h&ﬁ w‘ft?n'?s%‘dﬂgteﬁl
“solution of sodium bicarbonate and with brine, dried (MgSQOy), 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 179 mg (41%) of intermediate 86 and intermediate

10 87 as a 1/1 mixture of two pyridazine compounds.

Example A25

A mixture of 4-oxiranyl-1-(phenylmethyl)- piperidine (0.069 mol}) in MeOH (300 ml)
and NaOCH; (0.069 mol) was stirred and refluxed for 6 hours. The solvent was
15  evaporated, then the residue was taken up in water and extracted with DCM. The
~ organic layer was separated, dried, filtered and the solvent was evaporated. The residue
was purified by column chromatography over silica gel (eluent: DCM/MeOH 98/2,
50/10, 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 HNOY\
e
(8]

, OH

" 20 A mixture of intermediate 88 (see Example A25/a) (0.02 mol) in MeOH (100 ml) was
hydrogenated with PA/C 10% (1 g) as a catalyst. After uptake of Hj (1 equiv.), the
catalyst was filtered off and the filirate was evaporatéd, yicld 3.18 g (100 %) of
intermediate 89.



HN\ I NH~N1 HO (1/1.81) A m xture of 4-brono-pyridine, hydrochl oride
(0.0044 nol) and internediate 4(0.0044 25 nol) in acetic acid (13m) was
stirred at 110C for 45 minutes, then cooled to room tenperature, poured out
into ice water, basified with. potassiumcarbonate and extracted -66- with
DCM  The organic |ayer was separated, dried (MgSH4), filtered, and the

sol vent  was ay2Rakat ed. The residue (1.4g) was purified by coI um

chr omat ogr‘ﬁgg@‘ﬁw silica gel (15-40 |went: DCM MeOH NHAOH 93/ 710.5).
The pure faRegpamionietermedibie@led an@ge' ollvent was evaporated, The

resi due (0.38g) was dissolved in 2 5 prépano retdiyl et her and converted
into the hydrochloric acid salt. The precipitates was filtered off and

dried, vyi &igingp fc&ﬁlﬁg ak ?&%etﬁad 9&5&%{5%5@@ AR 34&%5991 &t«e&%@,ﬁm Beam I p e

B3 Preparation, oun4 m Xture of 4-chl oro-

2( 1H) - qui rh@nzﬂdﬁﬁ&@mlm@thﬂ)mafn%ﬁhydm@l@bﬁd@li(%&b'emh G.@029omel) and 4n‘i:5119f0was

stirred aty ught to
room tenperéﬁj&ﬂ %ap}éégpﬁeu mmgggm(??f@@t@a?@ u%ﬂq% r% 0 Ln?} over
si | i cadgel(0.2038L, 0G¥p | (enlhriter vmakppaoerasiduery o3y BiIfEdDy. Cﬁhm;ﬂpure fractions

were col | ISS(?I!‘% li!i?ﬁ ) was
taken up f‘cﬁkgg%t? gfr%ﬁlt]i PI@%. %??WR?@%}\AE?? epggQ%}?f. an ried,

yi el di ng Orau6gs ww/@ollocted@nqbﬁm@l&m mab evapprated, yielding ¥Bog (BX%mpfe B4 H
Prepar at i ougryel IN A m xture of 4-chloro-6, 7-di hydro-
5H cycl opgﬁ?gr{l%‘? pyri %E%ncéléyb&%)&i nol) and internmediate 2 (0.0006 nol) in
acetic acid (2nl) was stirred at 100C for 30 mnutes 20 and brought to room
tenperature. Water and then sodi um hydr oxi de (3N) were added and the

resul tjng [e. I i DCM The organic | ayer was separated,
dri edtlle r(L’ il étﬁ vent was evaporated. The obtai ned

resi due ( was pur| fied by col um chr omat ogr aphy over silica gel
(10m ( oH
Preparation of compound 1 Qf”\/m
m X
g
SN _ .HCI (1:1.58)

A mixture of 4-chloro-quinoline (6.0009 mol) and intermediate 2 (0.001 mol) in 2-
propanol (5ml) was stirred and reflluxed for 6 hours, then brought to room temperature.
The solvent was évaporated. The residue was basified with potassium carbonate 10%

15  and extracted with DCM. The organic layer was separated, dried (MgSOy), filtered, and
the solvent was evaporated. The residue (0.38g) was purified by column
chromatography over silica gel (10pm) (eluent: DCM/MeOH/NH,OH 97/3/0.5). The
pure fractions were collected and the solvent was evaporated. 2-Propanol and HCl/2-
propanol were added. The mixture was stirred for 30 minutes, then brought to room

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

Example B2
Preparation of compound 2 5\/\{@
( ] B .
) " N )
)
N HCI1 (1/1.81)

A mixture of 4-bromo-pyridine, hydrochloride (0.0044 mol) and intermediate 4(0. 0044
25  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



97/3/0.3). The pure fractions were collected and the sol vent was evapor at ed,
yielding 25 0.025g (11% of conpound 4. -67- Exanple B5 H Preparation-of
compound 5 Ik I NI N\ H N A mxture of 4-chloro-5,6,7,8-tetrahydro-
qui noline (0.0009 not) and internediate 2 (0.0009 nol) in DVE (3nl) was
stirred at 100C for 3 hours and then bred#ght to room tenperature. The

m xture was poured out into ice water and sodi um hydroxide (3N) 5 and was

t hen ext r aeiteBOMLt ThaD@RRIT hayeo vgant parhiag edriadM g P ar Blterdd, and thel selvgsO4) |

1 a0yl oL e ol g S Rl CRef R
99/ 1/ 0. 05 geb{15840,20) gﬂ:llﬁi)lti DGWT@BEIM).&%@W@&Hmman he sol vent
' [ 054 9 .10, .e,B6 H

Propar at 1 Gangred BiElh A gn? & PgoriFa. e ERIRE USSR 2ot num
Rﬁ/dri ﬂé (@&ngﬂ'ﬂiﬁﬂ&f gni?ie@xfmuleﬁ iimnymhesbycgbcigg‘rzit acild sai_tXflgl_ﬁngoiEitate | v

t - - X - 3= . | . o
Flow  The Mt oiend REf e RRE §R0s 20 bt et e R alirt Tosty 55,
was added. 15 The m xture was extracted with diethyl ether. The organic

| ayer was separated, dried (MSOH), filtered, and the sol vent was
evapor at eExahiplsBBi Xt ure has to be used inmediately. Internediate 7(0.0016

nol ), cyangborohydride (0.QQ22 nol) on pol suppQrt (Anberlite | RA-300
BH3CN f or e%?—%\%’l?df(ﬁé%‘i@% 2.5/ 4.5 mol § mraﬁe i ) yd acetic acid (few
drops) in MeOH (5ml) were added to the gp-xtdre obtarwed. The 20 m xture was
stirred for 12 hours. The precipitate wds filtered off and dried. The
residue was purified by colum chraphy over silica gel (15-40m
(eluent: DCM MeOH NHAOH 97/3/0.3). Teyptive fracti ons were col |l ected and

the solvent was evaporated. The resi dué (0.14g) was taken up in
HCl / 2- pr oparukureroid-ohlece-03 (1 Hp-euinadinond (@.@0 dmof)fandnutetmediate A4000dbng 0. 125¢g

(299 gf GRS KL difed BE140-0%oP gih'ahrs,lﬁ%ﬁ'stirred at 160°C overnight and brought to
room temperature. The residue was purified by column chromatography over silica gel
(35-70pm) (eluent: DCM/MeOH/NH,OH 95/5/0.1). The pure fractions were collected
and the solvent was .evaporated. The residue (0.12g) was taken up in acetonitrile. The

_ precipitate was filtered off and dried, yielding 0.045g (10%) of compound 3, melting
15  point 238°C. '

Example B4

Preparation of compound 4 /@g\/\(@
HMN N
: H

S

o
N .

A mixtuge of 4-chloro-6,7-dihydro- SH-cyclopenta[b]pyridine (0.0006 mol) and

intermediate 2 (0.0006 mo}) in acetic acid (2ml) was stitred at 100°C for 30 minutes
20  and brought to room temperature. Water and then sodium hydroxide (3N) were added

and the resulting mixture was extracted with DCM. The organic laye'r was separated,

dried (MgSOy), filtered, and the solvent was evaporated. The obtained residue (0.233g)

was purified by column chromatography over silica gel (10pm) (DCM/MeOH/NI—L,OH

| 97/3/9.3). The pure fractions were collected and the g;olvent was evaporated, vielding

25 0.025g (11%) of compound 4.



25 Exanple B7 o-1 Pre paration_of.conpound 7\ Na\ I N NH A mxture of
"N-4-pyridinyl- 1,4-benzenedi am ne (0.0016 nol) and 6-net hoxy- 1H
i ndol e- 3- car boxal dehyde (0.0016 nol) in MeOH (20m) was stirred and refl uxed
-68- overni ght. Sodiumtetrahydroborate (0.0016 not) was added. The m xture
was stirred at roomtenperature for 4-fiburs, poured out on ice and
extracted wwth DCM The organic |ayer was separated, dried (MgSO4),
filtered, E&8MPM&BIsol vent was evaporated. The residue was purified tw ce by
col um chipggmi-aomAF hnPeRndr omasi | (10 | uent, DCM MeOH NHACH 92/8/0.5
t hen tol uénel 2-propanol’7 NHAOH 85/ 15/ 1) he pire] frijacti ons were coll ected
~and the solvent was evaporated. The wesdue wasy crystallized from
acetonitrile. The precipitate was fi d off and dried, yielding 0.131g
(23% of conpound 7, nelting point 45iC. J10 Exanple B8 H Preparation of
conmpound 8 HN ~ N~ HN\ IQ ~N AMriXxture of 4-brono-pyridine,
%?ﬂr ;)chl orA dﬁxmﬁbd@fﬂﬁehlm-ﬁ%@hﬂ-{ét?l@ﬂr@ Lt Hin@ (0@209&101}@’@ intdinrdakd 2 acid
was ed_at our, t oyght to .room tenperature.
Vater vas GGSTor T ) whs St 1 LRPGoRY Botmed it bio BRI oMy
(13)5( t E ﬁ/g t gg)tém?ﬁlattu%.tﬂdhe%}m{te Q’is(p%iﬁf&l)(%ut'fﬁt@ 6 @ater @rtldl gomgrmwg&ir@ﬁa@(m)ed, dried
, filtered, and the _sqlv was. evapor at ed. e.re u S
purifi §d B9d pyagdhen %Taﬁﬁgl‘@E‘Fprﬁﬁ‘ﬂo’gﬂ%ﬁ%?n@éﬁré’ﬁsiséamé@a’ @@@féﬁﬁo\({ﬁl uent :
ACM MeOH/ Iijiietad an%%@é@lvéﬁt-wag@;ggfa&ﬁ. The bbeitedresidué fh 4ot esh ;ﬁﬂﬁiddﬂg;SSm vent

was evaporajed, yielding,K 1.6g (! g?eb{){m%gwp& Q%Itl ngg}()liéa @1‘2)) C. 20

Exanpl e BSOMmapehramamneraptty ¢

4- Pyridi n%@ﬁ!’(ﬂ@&}%mﬁﬁfﬁ‘f'@frﬁ&ic%%r@%ﬂeét&%h&mé@@h@ﬂpﬂwé\iaggre&éh,Q/%Min%m ) on
pol yrmer s%p(%%rgt(u()Arrberl ite ERA-300 BH3CN form capacity BH3CN-="2.5/4.5
mol / g .

10

%) of compound 5.

Example B6

Preparation of compound 6 mﬁ %
N :\N
H

. HCI (1/1.67)

Lithium aluminum hydride (0.0032 mol} was added portionwise at 0°C to a mixture of
N-methoxy-N-methyl- 1H-indole-3-acetamide (0.0032 mol) in THE (5ml) under N,
flow. The mixture was stirred for 1 hour. Potassium hydrogen sulfate (5%) was added.

15  The mixture was extracted with diethyl ether. The organic layer was separated, dried
(MgS0,), filtered, and the solvent was evaporated. This mixture has to be used
immediately. Intermediate 7(0.0016 mol), cyanoborohydride (0.0022 mol) on polymer
support (Amberlite IRA-300 BH;CN form- capacity BII;CN-= 2.5/4.5 mmol/g resin)
and acetic acid {few drops) in MeOH (5ml) were added to the mixture obtained. The

20  mixture was stirred for 12 hours. The precipitate was filtered off and dried. The residue
was purified by column chromatography over silica gel (15-40pm) (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.

25

Example B7

Preparation of compound 7 ﬁ@*ﬁ ™
Ne= i

A mixture of N-4-pyridinyl- 1,4-benzenediamine ((.0016 mol) and 6-methoxy- 1H-
indole-3-carboxaldehyde (0.0016 mol) in MeOH {20m1) was stirred and refluxed



resin then acetic acid (3 drops) were added to a m xture of internediate 2
(0.0004 not) in MeOH (1OmM). The m xture was stirred at roomtenperature
for 3 hours. The 25 precipitate was filtered off and washed with MeOH The
filtrate was evaporated. The residue (0.179), which is a mxture of the
targeted conmpound 9 and of the corresp6&di ng not reduced internediate

i mne, was dissolved in McOH (20nml). Sodium tetrahydroborate (0.02g) was
added por tav6rAuEkeSodinm wimnkydreboats @0 parel sas ﬂé@ﬂcﬁ/ 3be mininre was yare: was
added. Me er t5ae Hedyvi Et OAc.

%i‘*?}‘? é@ﬁé\éﬂ;hﬁbr@?&@&&%&% u@ﬂ%ﬂbﬁ%% ﬁld(’\@:wgrs%%é WiRE DEMYTRA

The organic S wash wat er rie filtered and the

sol vent we¥g&vayEaWes seprred.akicd (MgSE).05fcraghang khe soluent iyaseypperated.
h ) Ll - 2/ 0. 4).
chromat Ogrﬂg})émﬁi{@{}va??ghﬁéd Elﬁlce grgéfdﬁ)m étﬁjﬁgﬁgﬁ(ﬁreﬁ\@%%ﬁw 0?@9 )

The 5 pure tractions re collec and . _The

wasS evapora
fesi QU8 ( OcbEny DGRHAMCOEENGLOBHOPR/ES freopaivend2andparoHbBHOGES 66 )i Hee

o 0500 TR ere B P 3B ent s LAk RSt ot fal o0, i ef i ng
Pr epar at i amysséllicedfromratetchitle. The prigdpitate waR filtetsdl off anck thied; yodIdigbr ono-

Bt e QIR G PR TN Ren b ought 1o Tobm |

tenperature. |Ice then sodi um hydroxi de 3N were added. The m xture was
extracted twice with DCM The organic |ayer was separated, dried (MgSOH4),
filteléd, Bwahiglé®8 sol vent was evaporated. The residue was purified by

col um chrgmat o rag,[h%/ overngii silica gel (10m (el gent: DCM MeOH NH40H

96/ 4/ 0. 5) IR Aln Rl eqrRyr were collectted angg™ he sol vent was
evaporated. The residue (0.064g, 29% dhssalvred {n  2-propanol / di et hyl
ether and converted into the hydroch o acy d sal¥The precipitate was
filtered off and dried, yielding O. 08§g (2999 of conpound 10, nelting point

> 250C. 20 Exanple B 11 e~- Prepar n of __conpound 11 HH N Lithium
al um num hydride (0.0145 nol) was ad to a mxture of internediate 13

A mixture of 4-bromo-pyridine, hydrochloride (0.0069 mol) and intermediate 8 (0.008
mol) in acetic acid (7ml) was stirred at 120°C for 1 hour, then brought to room
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

15 (MgSO,), filtered, and the solvent was evaporated. The residue was purified by flash
column chromatography over silica gel (35-70pm) (eluent: BCM/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.

20  Example B9

Preparation of compound 9 /@/ﬁx/z__,@
N

HH

el '
Ny .
= . C2H7_04 (1109)

4-Pyridinecarboxaldehyde (0.0005 mol) then cyanoborohydride (0.0004 mol) on
polymer support {(Amberlite IRA-300 BH;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 tenipe_rature for 3 hours. The

25  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 McOH (20ml).
Sodium tetrahydroborate (0.02g) was added portionwise. The mixture was stirred for



(0.0036 nmol) in THE (100m ). The m xture was stirred and refluxed for 3
hours, then brought to roomtenperature. EtQAc was added. A m ni num of

wat er was added. The 25 mixture was filtered over celite. Celite was washed
with Et OAc. The organic | ayer was separated, dried (MgSO4), filtered, and
t he sol vent was evaporated. The residued¥-1.1g) was purified by col um
chromat ogr.aphy over silica gel IélS- 40m (eluent: DCM MeOH NHAOH 93/7/0.5).
The pure PPERDPEAsWaEst &vasadied MeOERvas prstly sVanostedakhe BUXPE 4e%ed. The
residue (Qxigaddd Wad OB Thb'o?—@églid‘ 1987 RaShadHel vittehdiceldidd @1dm,), The - 70-

precipitate was filtered off and dried vyielding O, 11g (1,12O of conpound 11,
mel 11 ng O amizte Seiypre BEpomih Thafssehe G5 anaIsOXCHIH N ~\ N
5 A i xt oot h— P

m Xt u '&ﬁr&ﬁatﬂ%r?@?gb%r?sﬂmé%g Eﬁﬁrlgﬁ RaRhE: DEREDALRH, OH 98470 4P The

internediate 2 | ng, 0. and a. 5N hydrochloride solution in

2- pr opanolPuteoiradions wege oalieetedngid)the polpmit Was aviaporakesl. The residneyAEBALhVEdN at
100C for SR edtRok SRS r it out into
wat er . Th?ﬁrsggg???% %&?ﬁ?gﬁﬁgs naggtlﬂgltﬁ%%?le W 'E:%Hg sggtgg% eg{p?gt | um

bi car bonatvesgdictrd efih and dried.tyieldingd). 030 2d 6% taf cembasnd Somelmgaqrageini e Cayer

was washed successively with a saturated solution of sodium bicarbonate and
with brine, dried (MgSO4), filtered; and the solvent was evaporated. The

resi due éf;ﬂ d by columm chronat ography over silica gel (40-63 m
(el uent:%wt@ohexane 50/ 50). The pure f@tions were collected and the

sol vent  \Baspacatimorfatoprhound d0di ng 130 ng (339
foam 15 Examlie B 13 Preparation. 87 NHN/ NFI ~1 N, "NN N

of ¢ ou
A mixture of conpound 86 (110 ny, Oﬁli‘@ﬁ[ sodi um azi de (22 ng, 0.00034
I\

f conpound 86 as a beige

nol) and zinc bromde (70 ng, 0.00 mol) in (1 m) and 2-propanol
(0.25 M) was stirred at 105C for ours and4) hen cool ed down to room
tenperature. A 0.25N 20 solution of sodium hydrogi de (IL?ClnEl)l %s added and
‘the mxture was stirred at room ‘ "

10 A mixture of 4-bromo- pyridine, hydrochloride (0.001 mol) and intermediate 10
(0.0005 mol) in acetic acid (2ml) was stirred at 120°C for 1 hour, then brought to room
temperature. Ice then sodium hydroxide 3N were added. The mixture was extracted
twice with DCM. The organic layer was separated, dried (MgSQOa), filtered, and the
solvent was evaporated. The residue was purified by column chromatography over

15 . silica gel (10um) (eluent: DCM/MeOH/NH,0H 96/4/0.5). The pure fractions were
collected and the solvent was evaporated. The residue (0.064g, 29%) was dissolved in
2-propanol/diethyl ether and converted into the hydrochloric acid salt. The precipitate
was filtered off and dried, yielding 0.082g (29%) of compound 10, melting point >
250°C.

20

Example B11

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
25 " mixture was filtered over celite. Celite was washed with EtQOAc. 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 (15-40pum) (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/dicthyl ether. The



— i, it

tenperature for 1 hour. The precipitate was filtered off, washed with MOH,
THE and 1-butanol. The organic | ayer was evaporated and the resulting solid
was washed with MOH and dried, yielding 26 ng (21% of conpound 87 as a
bei ge solid, nmelting point 210C. 25 -71- Exanple B 14 Preparation- of
conmpound SSN I C)// kIN1T NH NHN -'--F)Q Sim|ar procedure as for conpound
- 86 (nmethod B 12) was fol lowed, starting from internediate 14 (254

0. 00076 nuitgcipiiateiwpsdilivect] eff and d(l?c@aymlg;ng(ﬂ-d)lm@l@?’mf)qommérl lwee
resi due V\W%fijf_ed by col umm chromat ography over silica gel (40 5 63 m
(el uent: Ve NHAOH 95/5/0.2). The pure fractions were collected and
the solvent was evaporated, yielding 139 ng (30% of conmpound 88 as a grey
foam Exanple B 15 Preparation of conpound 89 N C NH kN HN~~N, 12 A m xture
of conpoundx®gple¢ B2 ng, 0.00020 nol) and pal | adi um on carbon (10%wt) 10
(43 ng, O. | (1 mM) and EHOH (4 was stirred at room
temeratur%gg%gg?ﬂt%%ﬂﬁgosp S:rae of hydr N ours. After filtration
through celite, the solvent was eva o,@gd and-tthe resi due was purified by
SCX colum -chromat ography. The purefractions were collected and the
sol vent was evaporated, vyielding 27 (33% of conmpound 89 as a grey foam
15 Exam | neB16 Preparation- of conp QO NNH\-r 0 NH HN

N

ng,
. the

5 A mixture of 4-chloro-2-pyridinecarbonitrile (154 mg, 0.0011 mol), intermediate 2
((280 mg, 0.0011 mol) and a 5N hydrochloride solution in 2-propanol (0_.19 ml, 0.0011
mol) in DMF (2 ml) was stirred under argon at 100°C for 24 hours, then cooled down
to room temperature and poured out into water. The resulting mixture was made |
alkaline with a saturated sodium bicarbonate solution and extracted twice with EtOAc.

10 The organic layer was washed successively with a saturated solution of sodium
bicarbonate and with brine, dried (MgSQy), 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 130 mg (33%) of compound 86 as a beige foam.

15

Iy i N
Nep

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

20  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.

25



Simlar procedure as for conpound 86 (nethod B 12) was followed, starting
from internediate 15 (850 ng, 0.0024 nol) and internediate 2 (561 ng,
0.0022 nmol), heating the m xture at 120C for 2 hours in a Biotage Initiator
m crowave apparatus. 20 After workup, the residue was purified by col um
chromat ogr aphy over silica gel (40 -72--763 m) (eluent: DCM MeOH 95/5). The
pure fractjons re collected and the solvent was evaporat.ed, yielding 680
ng (56% X 90 as a brown foam Exanple Bl7 Preparation of conpound
91 H HN /| pdpitatibilof Bmphhirl gonmpound 90 (2@0 ny, PD0036 nol) was dissol ved
in EtOH (1'0'"rﬂ')'""é"ri'd"i\'ié'd?-l'"('i'ﬁ""m). Pu ohy 8arbon (10% wt) (100 ng) was
added. The mixture was stirred at rgem¥enperatws e under hydrogen for 24
hours. The mixture was filtrated on g:/lite and washed with MeCH. The

sol vent was evaporated, yielding 14 (92% of conmpound 91 as a green
oil. 10 Exanpl e B18 Preparation_of_c nd 92 HHN H 6 NH NU-N~O Sim | ar
procedure as for conmpound 86 was fol | owed, ~startinegsfrominternediate 90
(150 ng, 0.00047 nol) and internediate 2 (1 ny, D0042 nol ), heating the
m xture at 120C for 80 mnutes in a Biotage Initid&or mcrowave apparatus.
Af ter wor kSipgildr peockBureessifoticonmpeundl8e fhehlodB 12 pwanfolloivednethagipdpdy over

colt o 8 e e iiconph llEed R B8R, kY 0

i nt er medi aAfeORatkud, theaesidad Was fxefigd By Blanhr gpamnatoztuphgiovensiiompel (86-\ H \

and e (0 B R PO e B TS Py T HE S kel e ™

m xture wagesbiveredatévaporited, vielding 139 mg (30%) of compound 88 as a grey foam.

Example B15

™,
- A mixture of compound 88 (112 mg, 0.00020 mol) and palladium on carbon (10% wt)

10 (43 mg, 0;000040 mol) in MeOH (1 ml) and EtOH (4 ml) was stirred at room
‘temperature under 1 atmosphere of hydrogen for 26 hours. After filtration through
celite, the solvent was evaporated and the residue was purified by SCX column
chromatography. The pure fractions were collected and the solvent was evapofatc_ed,
yiélding 27 mg (33%) of compound 89 as a grey foam.

15

Example B16

Preparation of compound 90 N Y
SO C}
N
4 N/
o] g

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.
20 After workup, the residue was purified by column chromatography over silica gel (40~



tenperature under hydrogen for 20 hours. The m xture was filtrated on celite
and -73- washed with MeOH The sol vent was evaporated. The residue was

purified by SCX colum chromatography, yielding 18 ng (1009 of conpound 93
as a green oil. Exanple B20 Preparation of conmpound 94 NI HN NH H 6N, N/
"N~ LNyo 5 Similar procedure as for cefpound 86 was followed, starting from

internedi gte 17, . (20 |) and internedi afe 2 (14 0. 00056
mol ), heagé n‘@“l)t (ﬁ@%m%%ﬁgﬁ? nggb%rp%@gﬂﬂ%ﬂse%er?ﬁohecéf’%%%é‘elrgﬁi‘fepét or

M cr owave vappeadmiraed, WEldale 681 56 %h6f corapoeieo0@sa Brovid foach. by col um
chromat ogr aphy over silica gel (40-63 Jin) (eluent: DCM MeOH NHACH
85/15/1). The pure fractions were collected and the solvent was 10

evapor at e yielding 35 ng (119 of conpound 94 as a red oil. Exanple B21
Preparati&éﬁ?ﬂﬂgﬁc%und 95 HC , / NH | HMN/~N O\H Conpound 94 (50 ny,

0.000088 madparies dicoafougdoin MeOH (3 m )y A 5 ydrochl ori de solution in
2- propanol (57 Was "added.” The n1xt i d at 15 roomtenperature
for 17 hours. The solvent was evaporgted:s The i due was poured out onto
wat er and extracted with Et QAc. The drgani ¢ | ayer was separated, washed
with a saturated solution of sodiu ’FM r dgeifocar bonate, dried (MgSH4),
filtered, and the solvent was evap ,\/{/i elding 15 ng (36% of conpound
95 as y il Prep i ON. N,
01170 5 74 CouftiuRl o0 288 8 MM Bergon AR LR TR Wl T MO 0 1 o

i nt er medi atly BAladium on carbon (10% wt) (100 mg) was added. The mixture was stirred at

room temperature under hydrogen for 24 hours. The mixture was filtrated on celite and
washed with MeOH. The solvent was evaporated, yielding 140 mg (92%) of compound
91 as a green oil.

10

Example B18

Similar procedure as for compound 86 was followed, starting from intermediate 90
(150 mg, 0.00047 mol) and intermediate 2 (107 mg, 0.00042 mol), heating the mixture
at 120°C for 80 minutes in a Biotage Initiator microwave apparatus. After workup, the

15 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 30 mg (14%) of intermediate 90as a green oil.

Example B19

.
%

’
{=n]

N Ns.\/\l,,m2
20  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



(160 ng, 0.00070 nol) and internediate 2 (160 ng, 0.00064 nol), heating the
m xture at 120C for 1 hour in a Biotage Initiator m crowave appar at us.
After workup, the residue was purified by colum chronat ography over silica
gel (40-63 m (eluent: 5 DCM MeOHINH4OH 85/ 1511). The pure fractions were
coll ected and the solvent was evaporaté#, yielding 100 ng (35% of conpound

96 i il B23 P ti d 97 1.\ H\ N~CH N
1 CompounteBge Fish MEOT0 18663 ol o GKeOHaL Jhe S i aeeyraiod 3y SER n um
hydr oxyde cohfing Sigroftogdafil0 7 1dink )| 8ang (MBYEY of (cbntound 9%9ek a geesl. The

m xture was stirred at room tenperature for 24 hours. The residue was
poured out onto water and extracted with EtOAc. The organic |ayer was

separ at ed, vvasffeg ﬁn th a 4N sodi um hydroxi de solution. The organic |ayer

was separ : ed with a 3N hydrochl oride solution, dried (MSOH),
filtered, ]?&Blﬁhrﬁthﬁ] Sloneiuni@g evaporated. The re ue was purified by SCX 15
col uim chronat ography, yiel'ding 20 ng ofyCompound 97 as a green oil.
Exanpl e B24 Preparati on_ of conpound #N u~(Jtwi NH NI G Simlar procedure
as for compound 86 was followed, starfing frominternediate 19 (170 nyg,
0.00079 nol) and internediate 2 (18 , #.00071 nol), heating the m xture
20 at 120C for 80 mnutes in a Biota ~at, m crowave apparatus. After

wor kup, the residue was purified by colum chrnonrt ogr aphy over silica gel
(40-63 pm (eluent: DCM MeOH 85/15). The pure fr 0cti ns were collected and
the sol vent was evaporated, vyielding 224 ng (73% of conpound 98 as a brown
oi | . §575-SiEdanptoceds aPfapamgioiod 86ofasdolipweddtarfing fonNintmedit 1 ROH

0C " Sodi ut il Fino FRog8 i MRishs BB * | B G Uk OT) el afitysny 72
was sti rraed2etC B@GOfrmimuteshnarBiotagh énitietme micmweas agpantiedfter whrkagt the and

the sol Ve%%%gs §1\é/11€3i§c(})({a &gﬁﬂumghc%r(r)r%zsﬁiogfja%h%%eleﬁh&fgéle(qol%t;ﬁnﬁe%%tz The

organic |
DCM/MeOH/NHAOH 85/15/1). The pure fractions were collected and the solvent was

10 evaporated, yielding 35 mg (11%) of compound 94 as a red oil.

Example B21
Preparation of compound 95 /@,&/\@
|
NH

\/\N/\

NH
Compound 94 (50 mg, 0.000088 mol) was dissolved in MeOH (3 ml). A 5N
hydrochloride solution in 2-pr0p.anol (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 (MgSO04), filtered, and
the solvent was evaporated, yielding 15 mg (36%) of compound 95 as a yellow oil.

20 Example B22 ' .



washed W|th a saturated sol ution of sodi um hydrogenocarbonate, dried
(MgS™), filtered, and the solvent was evaporated. The residue was purified
by col unmm chr omat ography over silica gel (40-63m (eluent: DCM MeCH 85115).
The pure fractions were collected and the sol vent was evaporated, yielding
40 mg (43% of 10 conpound 99 as a colp4l ess oil. Exanple B26 Preparation.
of compound 100 N\ / HN NH -N A mixture of internediate 20 (107 ng,

0. 00047 ndiiinilai prosedurdiaafer @nipouadd§, was flﬂmmed stottingadnemantsninediated®hl or i de
solution i 0. t di none
(2.3 i) el ORERTE ridh it Memibpine S e, bbb L T b RSB o
room t errpeat AR faridhuwim erBlouage Imtlatowanalowaifhepp:ﬂ‘smtstzhftgr \m)vlmpr thewas

imes. wi CFapEuEE DA SO R NP U el Tl e RO, 2™
brine, 5 drDEN/MXFEBH4OH 857 1/ epIThalpdret frectok vent colbesteelvaypaha saldentTnes

resi due was_purjf.ied ronat o hy over silica gel (40-63m

(el uent: @Nﬁk%{ggg rm(ég%) ? Wé’oﬂﬁcﬁgg Sraa%rpf’rbﬂlj were col l ected and

t he sol vent was evaporated, yielding 61 ng (26% of conpound 100 as a beige
foam -76- Exanple B27 Rnparation_ of _conmpound101 / i N i N Lithium

al um ni umMp]dBZ@G 5 ng 0.00017 nol) was added to a m xture of
intermdlﬁ é 7 mol) in THE (1 at 0C under argon. The

i xt ure PArft I}%%I-C “dt 0C, que wi~t @ /5% sol ution of potassium

hydrogen sulfate, 5 and extract ed wt QAc. lIe organi c | ayer was
separated, dried (MySH), filtered,ﬁihe sol vent was evaporated. The
a

resi due was solubilized in MeOH (1 nd added dropwi se to a m xture of
N-4-pyridinyl-1,4-benzenedi am ne (3Zf , # nol), sodium

cyanobor ohydride (16 ng, 0.0025 nol), and acetic acid (1 drop) in MOH (0.5
m). The m xture was stirred 20 hours at roomtggﬁ__;arature poured out onto

10 wat er dr@MpINdRG G4 rogi GAOY L o masdissphieddp @ mby bithiar hydigayds ed
washedpwi t(|33€in WG&W%‘E&) §ﬁ’d Wate? '(‘1 Qfopﬁ Qbird! B A TR B x 6:2¢ RAY 8t fe PR oW h
brine, dried (‘%/t{; ), | 'tered, the solvent was evaporated. The residue
was puri fiteapeipiurg fofrast hours The resadue was poured out onto water and extracted with

EtOAc. The organic layer was separated, washed with a 4N sodium hydroxide solution.

The organic layer was separated, washed with a 3N hydrochloride solution, dried

(MgS0,), filtered, and the solvent was evaporated. The residue was purified by SCX

15  column chromatography, yielding 20 mg (41%) of compound 97 as a green oil.

Example B24

Preparation of compound 98 O \,\(Q
(N‘j\’o o

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
20 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 ym) (eluent:
DCM/MeOH 85/15). The pure fractions wete collected and the solvent was evaporated,
'yielding 224 mg (73%) of compound 98 as a brown oil. .



chromat ography over silica gel (40-63 p.m (eluent: Et OAc/ MeOH NH4ACH

90/ 10/0.3). The pure fractions were collected and the sol vent was
evaporated, yielding 25 ng 15 (34% of conpound 101 as a bei ge foam
Exanpl e B28 Preparation. of conpound 102 oto FIIVI / 1 N NC A mxture
of internediate 23 (500 ng, 0.0011 nol)-752-chl oro-4-bronmopyri dine (213 nyg,

0.0011 nDIE 4, 5- bi s(di phenyl phosphi no) - 9, 9-di net hyl xant hene (83 ng, 0.00014
20 nol) 5t - but oxi de (264 ngy, 0.0028 nol) in toluene (7.5 M) was

degassed nut es.

Tri s(di be%ﬁﬁég‘?flgggceéﬁg &) I%galladl ui n Ewmgf@m adduct (46 ny,

0. 000044 nol) was added. The mxtureHN eate 100C for 90 seconds in a
Bi otage Initiator m crowave apparatus] The m xture was cooled down to room
tenperature then poured out into metf?]and extracted twce with Et OAc. The

25 organi c | ayer was washed twice w beFgpnce with bri ne dried

(Ms™M), f Itered t he sol vent S evap e re e urified
by col umm t §:7R00Q%7apo quéjéssﬁg‘le% &%ﬁ (éﬁ’i E%‘ﬁ,a daf

Et OAc/ cycl @ﬂa;e@@aﬁm%%%%dn&r@@mﬁ €0.00G6 m@n&vwdeed §1@Wl§*01tt%dmﬁ@ﬁ1rct\ﬂ£s sol vent
was evapor at ed, a¢ 254 41°/c) of conmpound %02 as beige foam 5
Exanpl e B2} ﬁp @urég%@ﬁel%eamwenﬁhpd\wt Nyatgr ‘c‘e@r%bea?iaeqtoﬁa& 70 ny,

0. 00013 rmé\)apweﬁedi THE AR Wik S BNGHIOERD RE | TiR: SIQhMETIARr ivhs s ?aﬁeaanol

(1.5 m) drops) was added. The reaction m xture was stirred

room t errpe‘f"&%h?flé‘”%? sajuw&ﬁﬁlrselutwfrseém brdrpgenaratvppeddeed(MasPided with a
sal ur al ed RAdFULE SABAS BN ANTRERRIENAE RHRILYRIHL N EL O, The

organi c |l ayer was 10 a) filtered, and the_sol'vent was

evapor at edchrqwetqgé@ha@'ev\ab%g@h (B 631my) (cloentMCMMeRE Byl shHe ot silica
gel (40-63 ng‘%JeH?P&Hec@d%ﬁltﬁé’%lQQﬁ %vaﬁ&la%e@ Jchﬁgaew% @Efons were

col l ected an vent was evaporate el di n % ‘of conpound
103 adPla v#fmepoumg AR aspaeolordasplod. B30 Prearati on ofconpound 104 | N1 ! HN/

NH

Example B26
Preparation of compound 100 ﬁ\,@
HN/©/ NH

HN ™ on
A mixture of intermediate 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-

15 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 ItOAc. The organic layer was isolated, washed with water and brine, dried -
(MgS0,), filtered, and the solvent was evaporated. The residue was purified by column

20  chromatography over silica gel (40-63um) (eluent: DCM/MeOH/NH4OH 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.

'

o - -



\N CH A m xture of 4-chl oro-a-nethyl-2-pyridi nenet hanol (170 ng, 0.0011 nol)
and internediate 2 (271 ng, 0.0011 nol) in acetic acid (2 mM) was stirred
under Argon at 120C for 1 hour, then cool ed down to roomtenperature and
poured out into water. The resulting m xture was basified with a 4N sodi um
hydr oxi de sol ution and extracted 20 twigg-with Et OAc. The organic | ayer was
~washed successively with a saturated solution of sodi um bi carbonate and

wi th brinekxaiple®2/MySO4), filtered, and the solvent was evaporated. The

resi due Al u chr omat ogr aphy silica gel (40- .b3gm
(el uent: m@@%%@f%‘%ﬁ%@@d e pure fractions

e collected and the
sol vent was evaporated, yielding 190 if (479

npound 104 as a bei ge
foam 25 -78- Exanple B31 Preparation 05 HHN NH O A mxture

of conpound 104 (106 ngy, 0.00029 nol ), acti vated nmanganese oxi de (148
ng, 0.00 17 nol) in chloroform (4 n1)fvvas stirred at roomtenperature for 6
hours. After filtration through a celffte pad, the solvent was evaporated
and the residue was 5 purified by co chromat ogr aphy over silica gel

(40-63 m {el.uent: Et.OAclix. Th pur t i ONS wer. | | ect.ed d the
sol vent  was EYHLE Pmymi d@’ldﬁﬁﬁg %g’%éq%moﬁ Waéélﬁ‘g%cﬁﬁ’aa T@gu’éesg#;n or ange
solid. Exainmpdree8iai By €angs 0.000 0f mobrip HI(116E) 4t02C unter-drgon. HheNHixtideN- 1~ 10
Acet am de 0Oxi , .0,Q0016 o] ). dd at .room.t e rat ur e..under
agon to St End ol e De Tl RS o ton bt O R e
(3.72 8y, &hdO@EGedith EiMAJ Hhe(drgniollgyer Wae sepaated adried Mg8@,)yakerst) rred at
70C for 1.5 ur then cool ed to.roomtenper.at ure,. | ut. on of
conpound 2@'5{1 g olygnt %@W@E@rﬁwe e ?%S(gﬁﬁm{liect/j\}é’gwﬁéﬁiﬁ msl)ﬁ’élgr eaction
m xt ure wagddetlidispeis@to & Bfix they of INVAOpyridinyiel 4 hehgartlomingd®? mige00be7 by
addi tion of ter and ext rﬂﬁ}d%ﬂtgt &ce ﬁ/iot(ﬁaEté)@c. The. or.gzgi C éa er was
dried (NpSBRY: Sdimpéyarpoonlydr (Lo o0 Db ape RSt s FRE IR e

MeOH (0.5 ml). The mixture was stirred 20 hours at room temperature, poured out onto

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

saturated solution of sodium hydrogen carbonate and with brine, dried {(MgS0O,),

filtered, and the solvent was evaporated. The residue was purified by column

chromatography over silica gel (40-63 pm) (eluent: EtOAc/MeOH/NH,OH 90/10/0.3).

The pure fractions were collected and the solvent was evaporated, yielding 25 mg

15 (34%) of compound 101 as a beige foam.

Example B28
Preparation of compound 102
Y
Y
N.
|

SUISS

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
20 mol), sodium tert-butoxide (264 mg, 0.0028 mol) in toluene (7.5 ml) was degassed
under argori 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
25 - 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



was purified by colum chromatography over silica gel (40-63 nm) (el uent:

Et QAc/ cycl ohexane 70/ 30). The pure fractions were collected and the sol vent
was evaporated, yielding 16 ng (30% of conmpound 106 as a yellow oil. 20
Exanpl e B33 Preparatian_of _compound 107 - I N\ ~ NH %N -79- Simlar
procedure as for conpound 106 was foll oyed, starting from benzam doxi ne (38
ng, 0.00028 nol) and conmpound 200 (90 ng, 0.00023 nol). After workup, the
resi due weyepsihid geld4By03qohtehicnbrigfbicbeychyeyans 30/76). rl"h@apugeafrac(‘tmls@@rﬁ)

(el uent:
sol vent wa?ﬁg%/g& %rﬁg&hggf P\@]@}Né?%{%é{'@%&rga %lif%ol%%dl\cl}ﬁégorrp%un%&@goﬁas a yell ow
solid, nelaber m 170C-174C. Exanple B34 Preparation of conmpound 108 | N
1/ NH HNIl NRN Simlar procedure as for conpound 106 was fol |l owed,
starting from N -Hydroxy-2- phenyl et hani m dam de (42 ng, 0.00028 nol) and
conpougd %%% !ﬁop , 0.00023 10 nol). After workup, the residue was purified
by col raphy over silica gel (40-63 (el uent:
______________________________________________ r |l ected and the sol vent
was evaporated, yielding 50 ng (45% onpoutjd Y08 as a yel | ow solid,
mel ting point 159C 161C. 15 Exanpl e n- Pr epar atfon of conpound 109 N HN NH
~N1 O/O0 O Simlar procedure as foggconpound 86 was followed, starting
from 4-chl oro-2,6- pyridinedicarboxylig acid, dinmethyl ester (228 ng,
0.00099 nol) and internmediate 2 (250Vn§, 0.00099 nol), heating the m xture
at 120C f atogpdifidr92i(70 %%Mo@qz rhélh W iRkl yEh & RORMRARRAGL I 1
wor kup, the reS| due was colum 20 chromat’ography over silica ge
(40- 63 n) Z-propasnl(1&9ebo @m@ e addedz d he geactionquix turg yeas stirred % act i ons
vere col | aebedeAptalie 6l NRL. RS SHRRON A GibncibEhili BEiRR with a4ifkated

conpound 10 ow foam
sodium bicarbonate solution and extracted 3 times with EtOAc. The organic layer was

10 dried (MgSQOy,), 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 33
mg (76%) of compound 103 as a white foam.

15 Qle B30

A mixture of 4-chloro-a-methyl-2-pyridinemethanol (170 mg, 0.0011 mol) and
intermediate 2 (271 mg, 0.0011 mol) in acetic acid (2 ml} was stirred uhder Argon at
120°C for 1 hour, then cooled down to room temperature and poured out into water.
The resulting mixture was basified with a 4N sodium hydroxide solution and extracted

20  twice with EtOAc. The organic layer was washed successively with a saturated solution
of sodium bicarbonate and with brine, dried (Mg80,), 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.

25



-80- Exanple B36 Preparation_ of conmpound 1.10 NHN\ I NH | N OH A m xture
of internediate 27 (0.0016 nol) and internediate 2 (0.0018 nol) in acetic
acid (35n) was stirred at 120C in a CEM Di scover m crowave oven (P = 300W
for 5 mnutes, then brought back to roomtenperature. |Ice and sodi um
hydroxi de were 5 added. The m xture was78i|ltered over celite. Celite was
washed with DCM MeOH (95/5). The organic | ayer was separated, dried

(MySO4), fBxapmdeB3land the sol vent was evaporated. The residue (1g) was
purified phy over kromasi l 5-40m (el uent:

DCM MeCH/ %Sfe H!!'Q‘S %%'%‘T‘h“?‘%gapure fra ?\YV@OI | ected and the sol vent
was evaporated. The residue (0.39) st al N+ved from 10 CH3CN MeOH. The
precipitate was filtered off and drigd, yielding 0.182g (29% of conpound
110, nelting point 136C. Exanple B3 repargt............. ~... of cpound
111 nmoOH A mixture of internmedi ate .0016 nol) and internediate 2

(0.0018 nol) in acetic 15 acid (3.5m ) ¢owas stirred in a CEM Di scover

Ry e el RN e S T
extract ed (148 o, Gi00RT DY infthdorofgan(4ml )ay & stingesl at eqan atraperatude ford HdugsSO4) |
filt d, d . t . ted. Th id . : ified
by col un AR dHESHT IR e B0 PRRREHibeny R B AR bRy Newor
93/ 7/ 055) ij1|)ufi_|1|i_ied}htlyrce_h:(fjnn&lchIiotrma$og/paplizy @fﬂrlsﬂitrllg@ll eétlildﬁd f3 bm) $ahaéd1i\t;1}\3/é®as). The -
rat ed. [ : ryst r . ne.

e o S Sl g i SHEh By A B o
111, el ticaghponnd 105 2046 oran@d solkanpl e B38 Prep aration of _conpound 1.12 IN

/ O HOHAMmxture of internmediate 33 (0.0025 nol) and internedi ate 27
(0.0025 mol) in acetic

Example B32

HN

O\
g,

10 Acetamide oxime (11 mg, 0.00016 mol) was added at room temperature under argon to

Preparation of compound 106 ﬁ\/TQ |
/©/ ‘ NH
|

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 temperaturc. 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
15  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 ym) (eluent:
EtQAc/cyclohexane 70/30). The pure fractions were collected and the solvent was

evaporated, yielding 16 mg (30%) of compound 106 as a yellow oil.
20

Example B33



£

acid (2.7m) was stirred in a CEM Di'scover m crowave oven (P = 300W at 118C
for 10 mnutes, then brought to roomtenperature. Water and 3N sodi um

hydr oxi de were 5 added. The m xture was extracted with DCM The organic

| ayer was separated, dried (MgSOH), filtered and the sol vent was
evaporated. The residue (1.42g9) was putjd.ied by columm chromat ography over
silica gel (10m (eluent: DCM MeOH NHAOH 95/5/0.5). The pure fractions were
col | ect ed Sémdat precebiry anfor wampevap do@awas folitveed, stegingizsormndesByhidadsne aken up

yi'el abng. 0 Sy D meparkl Gl Rh 200 W8 pie, HOPOE rth], SRS o5

Pr epar ar i ogsidife waspoified Wy, ddurhn idhtématography bved silidgrgel MQ0-63 pimjrfelvontohydr i de

i er red MOMERCBHIOR I bl faRAY SeP O 45Fo B Oib o BTl 12" s
stirresl atyieddingdB mg (9ol dantptiunch 16Gae hydtlboresolidSmelingamindFOBC-ITHEC T xt ur e

was stirred at roomtenperature overnight. Lithium borohydride (10eq) was
added. The mxture was stirred at roomtenperature for 4 hours and 30

m nut es. g’thi renhégorohydri de (15eq) was added. The mixture was stirred at
roomtenp r 24 hours and poured out intg water. MeCH and THE were
evapor at e@repatiMonad cadgednd 208 The m xture Has fi red, yielding O dg of a
first batch of crude product. The filte wa racted with DCM The
organi c | ayer was separated, dried (igSed), filtdred and the solvent was
evaporated; yielding 0.035g of a secggud batch of crude product. Both
fractions were purified by colum chrdmat ography over kronasil (5n) (el uent:
DCM MeOH/ NHACH 95/5/0.5 to 85/ 15/ 1. 5K pure fractions were collected and
the 25 solvent was evaporated, yielding™{056g (28% of conpound 113,

mel ting point 154C. -82- Exanple B4l Prepgdration_of conpound 36 N\ HA

m xture of 4-brono- pyridine, hydrochl @o (0.034 nol) and internediate 2

£
(0.0374 nol) in acetic acid (13nl) was-gtirred at 110C for 40 m nutes, then

pot assi um Lo EoproBaREL i EonBOUl 08 Vs KR o il o BN AERE 25 11
m nut es, phenyl¢thiniordamicled42 o, 010028 heolj and eampoundad0d 80 ang, &N00231 i t e was
takenyyp i PGP e tesid RS Al piitled B{PoIsthh thitthdi8Sraphy over silica gel
(40-63 pm) {eluent: EtOAc/cyclohexane 50/50). The pure fractions were collected and
the solvent was evaporated, yielding 50 mg (45%) of compound 108 as a ye]low solid,
melting point 159°C-161°C. |

15 Example B35

Preparation of compound 109 ﬁ\/\[Q
' ]
_ el

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

20  chromatography over silica gel (40-63 pm) (eluent: acetone/¢yclohexane 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. |



30 mnutes, then filtered. Both filtrates were conbined, dried

(MgSH4) ,filtered and the solvent was evaporated. The residue (16,8g) was
purified by colum chromatography over silica gel (20-45m (eluent:

DCM MeOH/ NHACH 9218/ 0.5). The pure fractions 10 were collected and the

sol vent was evaporated. The residue (4-8%) was taken up in 2- propanone. The
precipitate was filtered off and dried, yielding 3.6g (329 of. conpound 36,
mel ting p(ﬁl‘fﬁnléggéé Exanple B42 Pre ara_:.. /ox ".___p_._tron. of, conpound

115 [~ J rpbhRardor b dhidind 145 N-(2- hydr oxyet hyf) pi perazi ne (0.0019 nol),
EDC (0. 0019 nol), "HOBT (0.0019 nol) Fiet ine (0.0019 nol) were

added to a sol ution of |nterrred|ate . 0013 ) in DCM DMF 75/ 25
(20nl). The m xture was stirred at r omtenperature overni ght. Potassium
carbonate 10% was added. The m xtur extracted with DCM  The organic
| ayer was separated, dried (MgSH), ¥¥rtered, and the solvent was 20
evaporated. The residue (0.32g) was purifd ed by col um chronmat ography over

kromasi | A {0834 sflﬂ%?hledia@\éwwﬁﬁ% ﬁ@é&{@ﬁﬁématme(omme héIRF h@iie ver e

coll ected and the solvent was evaporate ieldin ) (\é4|§ of corrpound

115. Exanpscid @&ml)vwamtmd i, 205¢ maﬁﬂMrIansq%r nppromve RVEN ORWYIoRON, | i
H-83- 1-] ) ] FDGrd 0. 0019
nol ), n%m?x% h%l%g i%; ik J 6tr§flyﬁe]ttﬂhpggr%&ﬁée rI?e él%C({)l nol d\%\(/’e}(rle re(ed to a
sol ut i 6n ciddechtThermigiure evaszfnl(emecb@m Cﬂh‘le) Celite D waghed WIQBDCMYMQO The
m xture i t ate 10%
o added O Yoy Tetatic 1Rk SHREAEA I RaRNBISTD B Hertl b B
separ at ed evaporad( Khsesiduef(igx weasemmfmddnst edumgshvamatogrphy vapolkamedil The
residue (Q1388)m)3subitt DCMAMBYEERIYOR §3)50H! PAL ARMractions were collected

and the solvent was evaporated. The residue (0.3g) was crystallized from

16 CH;3;CN/MeOH. The precipitate was filtered off and dried, yielding 0.182g (29%) of
compound 110, melting point 136°C.

Exam Qle B37

CH
A mixture of intermediate 31 (0.0016 mol) and intermediate 2 (0.0018 mol) in acetic

15  acid (3.5ml) was stirred in a CEM Discover microwave oven (P = 300W) at 126°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 (10um) (eluent:

20 DCM/MeOH/NH,OH 93/7/0.5). The pure fractions were collected and the solvent was
cvaporated. 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. ' |



over kromasil (10m (eluent: DCM MeOH NH4OH 90/10/1). The pure fractions
were collected and the sol vent was evaporated, yielding 0.108g (16% of
conpound 116. 10 Exanpl e B44 Preparation of conpound 1.17 NHNVI N NN NN
H A mxture of internediate 2 (0.002 nol) and

4-chloro-1 Hpyrrol o[ 2,3-d] pyrimdine (68002 nol) in acetic acid (5m) was
stirred in_a CEMDi scover mcrowave oven at 140C for 15 mnutes. Acetic
aci d was Mlm The crude product was dissolved in DCM The organic

| ayer was %gﬁ,ﬁﬁ@@gfc(gﬁﬂ,&g,d(ll\@sm), filtered and the solvent was 15
"""""""""""""""""""""" ' W.-oQl ums.chr omat ogr aphy over

€ Tesrdue (Tg) was purifies
silica gel (15-40m (eluent: DCM MeO A@‘ 93 @ )~ The pure fractions
were collected and the solvent was apor at ed. iThe r®sidue (0.27g) was
crystallized fromacetonitrile. Th [ | pitate was filtered off and dri ed,
yi el ding 0.233g (31% of conpound 11! lting point 211C. 20 Exanple B45
Pr epar ati onof conpound 11S On, o N~~O—F NIYj, HN., n 5-amno-I-pentanol (0.0019
mol ), EDC (0.0019 nol), HOBT éo. 0019 nol), and triethylamne (0.0019 nol)

wer & addedh imixere 6f ttsredite §A{@PHETelSndIncomodiat 20002 MODIR ERIECTS) 25
(10mL) . The. s Sk L er{y o Ssium
car bonat e%&)ﬁ%@b?d%%gl@%é aﬁﬁ%gﬁéﬁ%ﬁiﬁ%@g@ﬁ?h Waﬁhlg@ (g(r?gl:ni C

| ayer was Hbpanatsthendirpeght (o®od jempparatues. atenant INsodioinvbydronile were

r onmo © (s e B St o 0% BONE [TREorBin S Nk itBleacagary Doet
fracti ons (g¥09ofiltered eud thermblvane viss evagrrated st ievizpicine ( Bd2g)wad plinfiedbyl 289 of
compound T mfrs Ao dtathy b el ARt 20 s PRI HéMiRed oo /' HN N

95/5/0.5). The pure fractions were collected and the solvent was evaporated. The

residue (0.56g) was taken up in 2-propanone/CH3CN. 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 evapz)rated; yielding 0.035g of a second batch of crude pr(;duct. Both
fractions were purified by column chromatography over kromasil (Spm) (eluent:
DCM/MeOH/NH4O0H 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.



5 A mxture of internmediates 86 and 87 (179 ng, 0.00045 nol) and 10%

pal | adi um over carbon (20 ng) in EtOH was stirred at room tenperature under
1 atnosphere of hydrogen for 16 hours. After filtration trough a celite
pad, the solvent was evaporated. The residue was purified by col um

chromat ogr aphy over silica gel (40-63 ng2- (eluent: DCM MeCH 9/1). The pure
fractions were collected and the sol vent was 10 evaporated, yielding 70 ng
(47% of dosgmpieB4119 as a yeI | ow foam Exanpl e B47 Preparation of com

ound_120 /prendradion # ure of internediate 2% 050ny, 0.000199 nol),
4- qui nol i nec% %oxa eqn """ 31ng, 0.000199 nol) i were stirred and

refl uxed overni ght, then cooled to B e at ufe. Sodi um bor ohydri de
was added portl onwi se and the m xtur rifed at roomtenperature for 1

hour , hydr zed h water, xtra over

concentrat V\t‘i‘b ORI hf B&P%&Pw m%lg *%‘3}39&%52693%
kromasi | (nl&l)in é@tluemd (136 waﬂsﬁﬁ&dﬂrﬂl-l 190C 6¥ 40 ﬁﬁhut&Q/tl?éH oledpaoptar €
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i ntermedi at e in S red and reflu
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(0. 0028 noiy) mhmsesaddadilResd. mmvmeatesmerereoﬁwﬁ@i ﬁﬁéd%MgSO% Ittt afdl tReOOM
tenperature for 5 hours. |ce and water.were added. The ure was extracted

with DCM SPHENbWgaRYaporalse  Theassidu Glogpidvasanridied (hvgcsrbwpn chrqmaé%rap ¥and t he

sol vent  VvAgr &Y ed heEVRROMNH, O RadoAsr aphy
over silica Ejg ‘@9?&8@ > B)%Lugﬁtt DCM -Me CHI NH40—I 97/ 3?"0%”)8pgﬂ:ér pur e

fract #8ns \v@?éoww%n%\e@oalﬁat VARCwOvRed. Misgcu dup - 28)oHas tiken %@n #ue
(0.49) wasyrbsdsRe Uthd ﬁ}eH thie ﬁé&%]%@@@ff/a% ﬁehyjaeﬁ:ﬁ BeIP bEEhRpbBIE Was

filtered of f" and dri_ed ce and water were added 11%Béﬁxxture was basified
with sodi Lﬁﬁvﬁy—‘&ﬂ%@(&@t%ﬁ The mixture was extracted with DOM The resi due
(0.3g) was purified by colum chromatography over silica gel (15-40m
(eluent: toluene/isopropanol/NH4AOH 90/ 10/0.5). The pure

Example B42
Preparation of compound 115 J/ o

saSfcae

15  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/DME 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 (MgSQ,), filtered, and the solvent was

20  evaporated. The residue (0.32g) was purified by column chromatography over kromasil
(L0pm) (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 (? N
/ro
(\N
N\) H



10 fractions were collected and the solvent was evaporated. The residue
(0.24g) was taken up in isopropanoll HO /i sopropanol/diethyl ether. The
precipitate was filtered off and dried, yielding 0.23g (20% of conpound
121, isolated as a hydrochloric acid salt, nelting point 130C. 15 Table F-1
Ilsts t he conpounds that were prepared a;:cordl ng to one of the above

Exanpl es. The fol | owi ng abbrevi ations were used in the tables :.C2HF32
stands forl-[2-@ehydrptyatarrgacthypigersaine (0009 rual h FHACE 600 19teehedOBTe, conp.
stands fory, | t ds for
reiting poy Pt kS and e ki (1o MEh BER: RidcR B iR’ of i EaRTR 1
NH \ \N 4r1|(0 Qosfemahlan’iS/%(%ﬁvbdfhelmmﬁowas LoTed\s T00m rrp 150C  Ex.

H:;"I ] _Ex. [t‘gagaerﬁuré\lo%lﬁlghé Eiotﬁss%‘unll\lczﬁbbnite lbt%Nvas %deél\%he ﬂnxmre %{g@ . No. 3,

over kromasil (lO;ltm) (eluent: DCM/MeOH/NH4OH 90/10/1). The pure fractions were
collected and the solvent was evaporated, yielding 0.108¢g (16%) of compound 116.

10  Exam E]e Bd4

(ﬁs “

A mjxture of intermediate 2 (0 002 mol) and 4-chloro-1H-pyrrolo[2,3- d]pymmdme
(0.002 mol} in acetic acid (Sml) 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

15 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.

20

Exam: ple B45

5-amino-1-pentanol (0.0019 mol),’EDC (0.0019 mol), HOBT (0.0019 mol), and ¢
triethylamine (0.0019 mol) were added t(;'a solution of intermediate 41 (0.0013 mol) in
DCM/DMEF 75/25 (10ml). The mixture was stirted at room temperature overnight.

25  potassium carbonate 10% was added. The mixture was extracted with DCM. The
organic layer was separated, dried (MgSOy), filiered, and the solvent was evaporated.
The residue (0.38g) was purified by column chromatography over kromasil (10gm)



N~HN/ }IN 1\ NiNN / Co. No. 9; np. 132C .1 .92 HCl; Co. No 10; np >
250C Ex. [B9] Ex. [B10] N HN" NH\ If, N"-4\1 HNH HN/ NCo No 11;
Tp 122C .0.93 HCl, Co No. 12; nD. 240C Ex. [Bl1] Ex. [B1] N HN N Q HN\ (
| NH HNOR Co No. 13; np. IOTC Co. No. 14; npl07C Ex. [Bl] Ex. [Bl] N O
H \" /, | NOHNNHFIIV NH Ol / N8N ....... e e e e e

1 HCl: Co. No 15; npl68C Co No 16; 100C . _ _.
.................... OH 0/165{ to(SBR0/EXThe pfe rasionspizrs collackel 11 1
~NA and the solvent was evaporated, yielding 0.128g of compound 118,

Example B46

Preparation. of compound 119 E\/TQ
HNO ‘ NH
)
N
N

5 A mixture of intermediates 86 and 87 (179 mg, 0.00045 mol) and 10% palladium over
carbon (20 mg) in EtOH was stirred at room temperature under 1 atmosphere of
“hydrogen for 16 hours. After filtration trough a celite pad, the solvent was evaporated.
The residue was purified by column chromatography over silica gel (40-63 pm)
(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

Preparation of compound 120 %
HN N = P
@/\ /O,
A

A muxture of intermediate 2 (0.050mg, 0.000199 mol), 4-quinolinecarboxaldehyde

(31ing, 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 lrhour, hydrolyzed with water, extracted with DCM,

dried over MgSO, and concentrated. The residue was purified by column

chromatography over kromasil (10pm) (eluent: DCM/MeOH/NH,OH 90/10/1 to

80/20/2). The pure fractions were collected and the solvent was evaporated, yie}din'g'
20 0.045g (45%) of compound 120.

Example B48

~

N 2 HC
A mixtare 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



ENNHN N Co No. 17, nmp 99C .HCl 0.5 C31i ACo No. 18, np 189C ......

Ex. [B1] Ex. [B1] HNL \ | N1 NHI H\zN' NH I HO /

No. 19, np 127C 1 94 HCl: Co. No. 20: np 213C Ex. [Bl] Ex. [Bil] rw il /
NIN INl / HH~x5 O- Co No. 21; np. 220C .0 .76 HCl: Co. No 22; | p >

250C - -- Ex. [B1] Ex. [B1] HN N1 H -854 N IN\ HN\ | N -c NCO Co No.
23, HN \

np 107C Co No. 24, QTR} 25C . e Ex. [B1] H
N [ N HNClat regm fgmpgratur

{houys. ficaind Watepgere qddedlsTmmxtea‘: s ogiaciad 186C

Co No. 2 &jth PCMIPRLorghic 1hREwd%epdrBlH, dd&1 (MgS04), fil tered, and the solvent

10

15

20

was evaporated. The residue was purified by column chromatography over silica gel
(15-40um) (eluent: DCM/MeOH/NH,OH 97/3/0.2). Thé pure fractions were collected
and the solvent was evaporated. The residue (0.4g) was taken up in
HCl/isopropanol/diethyl ether. The precipitate was filtered off and dried. Ice and water
were added. The mixture was basified with sodium hydroxide 3N. The mixture was
extracted with DCM. The residue (0.3g) was purified by column chromatography over
silica gel (15-40um) (eluent: toluene/isopropanol/NH,OH 90/10/0.5). The pure
fractions were collected and the solvent was evaporated. The residue (0.24g) was taken

~ up in isopropanol/HCl/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.

Table F-1 lisis the compounds that were prepared according to one of the above
Examples. The following abbreviations were used in the tables : .CoHF30 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.

Table F-1

Neng:® D

N

.1.58 HCI; Co. No. 1; mp. 170°C .1.81 HCI; Co. No. 2; mp. 150°C

Ex. [Bl1] Ex. [B2]

N H
NE g Y Neaave
O ,

N
H N

- Co. No. 3; mp. 238°C = Co. No. 4; ms. 369

Ex. [B3] Ex. [B4]
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Ex.
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Co. No. 5; ms. 383

.1.67 HCY; Co. No. 6; mp. 160°C
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Co. No. 7, mp. 145°C

Co. No. 8; mp. 208°C
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.1.92 HCI; Co. No. 10; mp. > 250°C
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1
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0.81 HCI; Co. No. 15; mp. 168°C

Co. No. 16; mp. 100°C

Ex. [B1]

Ex. [B1]



N\ N\ HNI/ O I HI / N N/ NGCo. No. 35 ms. 423 Co No. 36; np. 236C
Ex. [B1] Ex. [B41] H NNMNM / | ~Ji HN\ I NI N/ / H OHNCo No 37, np
146C Co No 38; np 178C Ex. [B2] Ex. [B2] -89\ HN\ | H\NIo HNNN Co
No 39; np. 146 1.73 HCl, Co No. 40; np 136C Ex. [B2] Ex. [B2] C\ | N\ NH
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.1.79 HCI; Co. No. 28; mp. 184°C

Ex. [B1]
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10 the p53 protein, has been immobilized onto the surface of the plastic
wells. Any p53 present in the sanple to be assayed will bind to the capture
anti body. The biotinylated detector polyclonal antibody al so recognizes p53
protein, and will bind to any p53, which has been retained by the capture
anti body. The detector antibody, in tudf% is bond by horseradish

peroxi dase-conj ugat ed streptavidin. The horseradi sh peroxi dase 15 catal yses
t he conversion of the chronogenic substrate o-phenyl ene diam ne, the

i nt ensi ty GPhwhabligcabenmaplt onal to the ampunt of p53 protein bond to the
pl ate. The colored reaction product is quantified using a

U andard QRO Gelsdredhgiay dishistaea Bl naith wiblybe BrEa Tk ERBARATDNES

t aggeds pSeightl b@mtfolggsge gde. C.1). 20 Cellular activity of the conpounds
of fornmula (I? was determ ned on UB7MG tunmour cells using a colorinetric

assay for cell toxicity or survival (see exanple C.2). CA - M3 ELISA 25
UB7TMG cel IThe ATy ofRREcsiHpSUNGI LS Prelsdrv Be@mmcmcenwas aRafitkd dlithmedi um
(DMVEM supplenmentéd with 10% fgetal calf serum (FCS), MM L-glutamne, 1 nM
sodi um pypgésﬂ@!mq hiekegh immyupiserent asrpoia R Yyt a@ﬁ?@wwha@nm@eu n a

hum di fi e‘i’mﬂu%h&@ﬁ}v %g%ﬁﬁ%%ﬁ@cloﬁ@l éﬁ%@e&?% |p6 i&ﬂ@hr%lljs e ecifd 90

cellsuﬁer well in |ate, cultured treated W th

conpolfhd mﬁrPSﬁepmtﬁym éaabem@mablémﬁ@ﬁm the é‘éff‘i%dlfﬁb‘? plastigpels. Apypibat i on,
the cellspaem l%ﬁ@ﬁﬂnﬁe@@b@faésaﬁﬁﬁpﬁﬁla%%éa%iﬁe aﬁabbcggme%&wate@er p0,

wel |, Iowsalt R P tris ni det

0.5 % Dodetegtonpobyshomal qnﬁhoriwstso TECQEIFAS péiarpcs@ﬁem, and il @1151 tp/afw B53upept i n)
was added.yidd, Flsalen ré‘tﬁirn%dﬁﬁ QH@E'a;Rﬁ're da%ﬁFf)S’f e é&%r%uBB R Hohe

| ysis. p53 protein was eCted ysates usi ng san W ch ELI SA,

descri bed bwélpmﬁfradmlwﬁrmudaﬁmnmegap@i streptavidin Al rg@*adéhmemxad@g ( Cost ar
conceht r af MG ths Yohflerkiah of EROHIO AORRAE RN B DR UERAREmAE HED 5 25 )
per wel | hlﬂfmlt’—;’rﬂfl\’dudylwm‘gp@mkm&bd t?*t)aladh@r(ﬁ p3\peeteingendstio th@plail(_ﬁ;a“ﬂiedzgl at gs .
300 Al of ChiciRfaticiTpPaRSTR A Pa SR, SREOMoriBRE uity i 2 e,
for an i neciiavédby herdopsirustion df awtandard mumruslemkacwwpecerﬁramnmof ons of

purified @Eﬁﬁ@ﬁ’k&ggﬁﬂnﬁﬁy@g%ﬁ pg{)t%fn daE'e ei&%b@ jhrom3-200 ng/nt, were

made i n bFocking er an andar ds ates“were Washedtvmce wth
PBS /2®. 05%ween 20 and bl ocki ng buffer or standards

Cellular activity of the compounds of formula (I) was determined on US7MG turnour

cells using a colorimetric assay for cell toxicity or survival (see example C.2).

25
U8TMG cells (ATCC) were cultivated in Dulbecco’s minimal essential medium
(DMEM) supplemented with 10% foetal calf serum (FCS), 2 mM L-glutamine, 1 mM
sodium pyruvate, 1.5 g/l sodium bicarbonate and gentamycin at 37°C in a humidified
incubator with 5% CO,.

30  UBTMG cells were seeded at 30.000 cells per well in a 96 well plate, cultured for 24
hours and treated with compound for 16 hours at 37°C in a humidified incubator. After
incubation, the cells were washed once with phosphate-buffered saline and 30 pl, per

. well, low salt RTPA buffer (20 mM tris, pH7.0, 0.5 mM EDTA, 1% Nonidet P40, 0.5 %
DOC, 0.05% SDS, 1mM PMSF, 1 ug/ml aprotinin and 0.5 u/m! leupeptin) was added.

35  Plates were placéd on ice for 30 minutes to complete the lysis. pS3 protein was detected
in de lysates by using the sandwich ELISA, described below.

High binding polystyrene EIA/RIA 96 well plates (Costar 9018) were coated with the
capture antibody pAb122 (Roche 1413147) at a concentration of 2 pg/ml in coating



were added at 80 Al / well. To the standards, 20 pl of lysis buffer was
added. The sanples were added to the other wells at 20 | lysate / well.
After an overnight 10 incubation at 4C, plates were washed twice with PBS
10. 05%ween 20. Aliquots of 100 vyl secondary pol ycl onal anti body
p53(FL-393) (Tebubio, sc-6243) at a cdh@entration of | jig/m .in bl ocking

buf fer were.added I allo ref 2 hour room

t enper at uFI’E'ffe’rlil%fat]:j k@ﬁaﬁﬁﬁs\,\\éﬁ%gﬁ%@r %?ﬁwtﬁb 9"’ ?Sag)“(féj%oﬂ%g%rﬁ 20.

Det ECtLOHO%Ihi dV4°H£DtGoalt@3ﬂilaﬁesHBFE(NS§heaQﬁ&e W'Eﬂ'bpmjs hatetbuffeRtd qathed 15 in

o SRl AT s BT RN 7
bg; fer \f/aalbglﬁﬁge@fgpi whstadate fbi:léfli ﬁfcuﬂﬁ@o@ﬁmrc%%ﬁigﬁ bd ﬁooﬁe&m rdﬂ@i@ZtS) A 300
addi ng ablet o enyl ene di am ne ro an 0
H202 tD 2Biptionppf wmfﬁ%:‘rgrecg@& Hi% Fagge eﬁ%PrO&fgz mm@zfr—ﬁ»@%r Qﬂ@? . After
5 to 10 mvdé%ﬁl%deW%l%%n%%%f%ﬁ@ﬂa@@ta%ﬁ&@@ed by adding 50 | stop buffer
(1 MH2SO4 ) per e absorbance at dual wavel engt hs of 450/ 655 nm was

nmeasur ed GHeigvercnyashed twice mathlfBS é 0{055eEveam) anbblogkigg bukfener gandasgds
anal yzed. wBaf o &80t 89 /kx!éﬁ“*l‘o t}ﬁ‘é’ﬂ&ﬁ §s Q@%fo@lﬁ-&sr%ff‘& WHsUe@rthed bl ank

I ncubation (containin no cells or gs) ‘'were run in parallel., The bl ank
val ue was s&uples aereaddeddanila otheowellpat 202:51 Iysede £ ayadl. oA len areevermight each

sanpl gy ¢ hﬁ:upgﬁcﬂ'?atqﬂ%@ E%%ésl WerBRRhaPRGEe W?ﬂht 35 Y"@%S é‘e?lsﬁ}j ﬁﬁﬁ]éxb&%f

per cent age o e vall ?53 present _in cont ro Per cen

preser vat |1%Mh8@4®édafﬂﬁ@h}’f—‘l @@Wy@ﬁ(ﬁb@%% (@ﬁ@!ﬁlm wa0943) B ei n t he
effects o § at | east
oot or © RQMERIrauSPOPPHBAR AoGHAS SRR ity VR i diPal Fofedont | a5t

Prol i f er agdlzre £pr32/hours:a12room temperature Plates, were .waShed three times mfith RBYpounds
tested we Qms)a ure
medi um Fper?gl% %@%@(ggn@ﬁ%@ﬁ ons Rgbé{}%t%giéﬂéﬁjegeg% Uo% Wealt rqrbcéf#h%
prol i ¥er ain BBSEL%B,SSQ w@p addadl annddoenbaiastidr UdpnGacsbirstemparDBCPlalasheare

o nol | crh RRRmGP I PR GINEE PUlort B | Qo Sl pRpEs pErmed 17

medi um wagddada(rmybstrata buffenwampmpand/sbnrtlsdbafemusmbryaddmgehtabtet af 10meg o~ 111-
volume. of pidfyne GO ey bESLE3A 57T 25 St o 20
Ther ef or emM&%itric aofd, l 32 W INaER,, pHS ). Aftéd MoT10 asesHes; kolpuadeacfioomasSer va i n
phospft eét%ﬂf)éae f))? Qdding 50 pl stop buffer (1 M H,SO4 ) per well. The absorbance at dual
wavelengths of 450/655 nm was measured using a Biorad micro plate reader and the
results were then analyzed.
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
25  and sample values. For each sample, the value of p53 (in absorbance units) was
expressed as the percentage of the value for p53 present in the control. Percentage
preservation higher than 130 % was defined as significant. Herein the effects of test
compounds are expressed as the lowest dose giving at least 130% of the value for p53
present in the control (LAD) (see table F-2).
30

-----------------------------------

]

All compounds tested were dissolved in DMSO and further dilutions were made in

culture medium. Final DMSO concentrations never exceeded 0.1 % (v/v) in cell
35  proliferation assays. Controls contained US7MG cells and DMSO without compound

and blanks contained DMSO but no cells. _ '

UBTMG cells were seeded in 96-well cell culture plates at 3000 cells/well/100 ul. 24

hours later, medium was changed and compound and/or solvent were added to a final



saline ) was added to each well and the cells were further incubated for 2
hours at 37C. 5 The nediumwas then carefully aspirated and the bl ue

MIT-f or mazan product was dissolved by adding to each well 25 | 0.1Mglycin
and 100 | DWVSO. The plates were shaken for another 10 min on a mcro plate
shaker before readi ng absorbance at 54d1nm by a Biorad mcro plate reader.

Wthin an N t resu ch. experi nent al re the
mean of 3 fﬁﬂfé%m&df‘} ﬁ\@f) R égﬁy %ﬁnlc%atlg@rﬁtggtu%wgw%)o%cgg bs)%nﬁ%unds wer e
tested at fislsinegien hha eell goowthevdsraagdseo indingl O MET Mbakeal asasy. i Vieereforg@Inds, t he
experi ment r e [Lepeated i sh . full conc ntration urves.
For each é’iﬁﬁﬁteﬁéﬁsoi r@%s%?@gﬁ?rgﬁ%fﬁbg H% ?TVQHHPQOSQFIQ%BN}?E?&}%M i on
(cont ai ni rsamo) wey ztctdedrto dachoed]] wed eherdefis wer@ﬁrraielr alcubdiee forl has waBIRE. was
subtr from.all coptrol d sal Ig [? eta)éﬁjéf( ach sangcgl t he 15 nean
‘val ue or dgmedd ‘FB\M’EI‘T’ Fhepailyaspicaied and tie Blug ’]E) GLIEGN REOWCHRES ant age of
the mean diablved boradgmlelto @E@MVBH of3 pr@mpgttybml and\H@D RDM ST fl'fhbfplates
| C50- val ues ( oncetratlon he dru nee o_reduge rovvthto 50%
of the. coNERONYIRERAY MR OdmAGH A IGHD Pils SHRHET peiose g Apoeed
(Fi nney, @@nmﬁ’j?@%@ra&'i‘ﬁthbtﬁ%iter@@de@d Chapter 10, G aded Responses

ef fects of _test 20

Canbri dge versity Press rjdge 1962) e| n .the
conpounds \g “é‘%r?rx@%%@ﬁma@edpég% fj(’f ﬁ%‘:hrf“é‘@ﬁ’élm?f@t 6@“‘17"8?%@36{"3 &N PE30- val ue)
(see j@bl g 1Ea%)we1Tsa!pvbff1rEnaa s,cﬂéapilng ;Fr[?oslat Scbﬁl ﬁd§ eefé tt:ee@fat 4 Siggleqie@unds

that were tested accor 5}/? exarnp : el | Co°No p53-elisa
prol i f er acPBFeniIAlien Pt fomecme @)rep@ndg thee@mnmteweae Eepeatpdis 5.3 4

? 8E 82 ? gﬂgb%str?‘fuﬂ%bggetﬁraﬁoﬁa@%o@ée 51.11535 7.[?0} eQ@T %eﬁn‘?ent %oﬁtrélsqgorﬁﬁnﬁrg:g' 9 >
drug) and a blank incubation (contammg no cells or drugs) were run in parallel. The-

blank value was subtracted from all control and sample values. For each sample, the

15  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, ICsq-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

20 compounds are expressed as pICsy {the negative log value of the ICsq-value) (see table
E-2).

Table F-2: Table F-2 lists the results of the compounds that were tested according to
example C.1and C.2.

25
cell
CoNo p33-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 ¢
T 7 1.0E-05 5.7 ”
3 > 1.0E-05 5.3
9 > 1.0E-05
10 |{> 1.0E05 59
11 > 1.0E-05 5.3
12 3.0E-Q7 7.9
13 1.0E-07 7.6




13 1.0E-07 7.6 -112 cell Co No p53-elisa proliferation LAD IC50 14 3. 0E-07
7.4 15 > 1.0E-05 7.3 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 1.0E-07 > 8.0 25 > 1.0E-05 7.4 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 > 1.9#205 6.5 31 > 1.0E-05 5.9 32

3.0E-06 6.8 33 > 1.0E-05 7. 34 > 1. E—O57&1351
6.7 37 3.0E-07 6.8 3% > (:I)_. OE- O%Sg | OE- Oproﬁfcratl(ffno
42 > 1.0E-05 43 > 1.pE- B 05
LAD pIC50
14 3.0E07 7.4
15 [> 1.0E-05 73
16 |> 1.0E-05 74
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 1.0E-07 | > 8.0
25 |> 1.0E-05 74
26 3.0E-06 7.0
27 3.0E-06 7.1
28 i> 1.0E-05 6.7
29 - 3.0E-06 6.6
30 |[> L1.0E-05 6.5
31 |> 1.0E-05 3.9
32 3.0E-06 6.8
33 |> 1.0E-05 1.2
34 {> 1.0E-05 7.3
35 1.0E-06 74
36 1.0E-06 6.7
37 3.0E-07 6.8
38 |> 1.0E-05
39 1.0E-05 6.2
40  |> 1.0E-05 '
41  {> 1.0E-05
42 [> 1.0B-05
43  |> 1.0E-05
44 |> 1.0E05
45 |> 1.0E-03 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 |> 1.0E-05 6.5
52 |> 1.0E-05 6.3
53 [> L1.0E05 6.2
54 1.0E-06 6.9
55 3.0E-07 6.3
56  |> 1.0E-05 5.6
57 |> 1.0E-035 6.1

OE-06 7.4 36 1.0E-06

> 1. 0E-05 41 > 1.0E-05



45 > 1.0E-05 6.0 46 1.0E-06 6.6 47 LOE-05 6.8 48 1.0E-05 6.8 49 >
1.0E-05 < 5.0 50 3.0E-06 7.0 51 > 1.0E-05 6.5 52 > 1.0E-05 6.3 53 >
1.0E-05 6.2 54 1.0E-06 6.9 55 3.0E-07 6.3 56 > 1.0E-05 5.6 57 > 1.0E-05
6.1 -113 cell Co No p53-elisa proliferation LADIC50 58 > 1.0E-05 < 5.0
59 1.0E-06 6.4 60 > 1.0E-05 7.0 61 >!130E-05 6 5 62 > 1.0E-05 5.6 63 >

1.0E-05 5.8 64 1.0E-06 6. 465 > 1.0E[05 < 5.3, .0E-07 7.2 67 >
. CE- , > : - : >
OB 03 61 72 51 S‘EC%%@ ; S%%—éh%%ﬁ?oévr@ha&ﬁm S 008 5.8 75 >
1.0E-05 5.5 76 > 1.0E-05 <|5.0 LAD pPICso

58 |> 10BE-05 |< 5.0

59 1.0E-06 6.4

60 |> 1.0E-05 7.0

61 |> 1.0E-05 6.5

62 > 1.0E-05 5.6

63 |> 1.0E-05 5.8

64 1.0E-06 6.4

65 |> 1O0E05 [< 5.0

66 3.0E-07 7.2

&7 |> 1.0E-05 5.9

68 |> 10E-05 5.6

69 1.0E-07 7.0

70 |> 1.0E-05 6.6

71 |> 1.0E-05 6.1

72 |> 1.0E-05 5.7

73 1> 1.0E-05 6.3

74 |> 1.0B-05 5.8

75 {> 1.0E-05 5.5

76 > 1.0E-05 | < 5.0

77 |> 1.0B-05 5.5

78 |> 1.0E-05 - 5.0

79 |> 1.0E-05 .56

82 |> 10E05 |< 5.0

83 |> L1.0E-05 5.5

84 |> 1.0B-05 5.8

85 |> 1.0E-05 - 6.8

86 > 1.00E-05 | < 5.0

87 |> 1.00E-05 |< 5.0

88 |> 1.00E-05 5.5

89 3.00E-06 5.4

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

9% |> 1.00B-05 |< 5.0

97 » 1.00E-06 |< 5.0 e

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 5.4

104 3.00E-06 - 55




77 > 1.0E-05 5.5 78 > 1.0E-05 5.0 79 > 1.0E-05 5.6 82 > 1.0E-05 < 5.0 83
> 1.0E-05 5.5 84 > 1.0E-05 5.8 85 > 1.0E-05 6.8 86 > 1.00E-05 < 5.0 87 >
1.00E-05 < 5.0 88 > 1.00E-05 5.5 89 3.00E-06 5.4 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

44> 1. 00E-05 5.4 99 1.00E-05 5.6

> 1.00E-05 < 5.0 97

1. 00E-06 < 5.0

100 > 1.00E-05 5.4 1p1 > 1
5.4 104 3.00E-06 5.5 }ﬁ%é c
“00E-

> 1.00E-05 5.1 106 >

1. 00E-06 < 5.0 110 1{ O0QE-07

< 5.0 103 1.00E-05
feration LAD | C50 105
8 > 1.00E-05 109

OPF-OS 5.6] 102 > &ﬂpOE-P
e : 53- el i: 0
05 B?%Eh%%vp> i&%&%ﬁﬁgﬁio
8.0LAR1 1. 00E- 0PIGs01
105 |> 1.00E-05 5.1
106 |> L1.00E-05 5.8
107 |> L.00E-05
108 |> 1.00E-05
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 |> L.00E-05 |< 5.0
114 |> 1.00B-05 |< 5.0
114 (> 1.00E-05 |< 5.0
115 |> 1.00E-05 (< 5.0
116 > 1.00E-05 |< 50
117 |> 1.00E-05 |< 5.0
118 |> 1.00E-05 | < 5.0
119 |> 1.00E-05 i< 5.0
120 |> 1.00E-05 5.3
121 |> 1.00E-05 | < 5.0
123 53
124 53
125 |> 1.00E-05 5.4
126 |> 1.00E05 | < 5.0
127 {> 1.00E-05 5.1
128 |> 1.00E-05 5.5
129 3.00E-06 5.7
130 |> 1.00E-05 5.8
131 |> 1.00E-05 5.6
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 |> 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 5.5
143 |> 1.00E-05 5.3
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 |> 1.00E-05 5.7




112 1.00E-07 7.5 113 > 1.00E-05 < 5.0 114 > 1.00E-05 < 5.0 114 > 1.00E-05
<50 115 > 1.00E-05 < 5.0 116 > 1.00E-05 < 5.0 117 > 1.00E-05 < 5.0 118
> 1.00E-05 < 5.0 119 > 1.00E-05 < 5.0 120 > 1.00E-05 5.3 121 > 1.00E-05 <
5.0 123 5.3 124 5.3 125 > 1.00E-05 5.4 126 > 1.00E-05 < 5.0 127 >
1.00E-05 5.1 128 > 1.00E-05 5.5 129 4100E-06 5.7 130 > 1.00E-05 5.8 131

> 1.00E-05 5.6 132 >[1.0013f05 < 5.0 [134 > L JPE-05 5.9 135 1.00E-06 6.0
136 > 1.00E-05 5.7 1B . |00E-. 5| 138 >..1. .05 5.8 139 > 1.00E-05
5.7 140 > 1.00E-05 5.gkﬁqél 1?88%?g§15.4 EBE&§%g§E-06 5.5 143 > 1.00E-05
5.5 144 5.5 145 5.6/ 146 > 1.00EAB5 5.1 14PIGsel. 00F-05 5.3 148 3. 00E- 07
5.5 150 1.00E-06 5.5
151 1.00E-06 |< 5.0
152 |> 1.00E-05 5.0
153 |> 1.00E-05 5.6
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 5.5
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 |< 50
167 |> 1.00E-05 5.4
168 |[> 1.00E-05 . 5.7
169 |> 1.00E-03 6.4
170 3.00E-07 5.5
171 |> 1.00E-05 |< 5.0
172 |> 1.00B-05 |< 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-05 5.5
190 |> 1.00E-05 5.4
191 > 1.00E05 | 5.5
192 1,00E-06 |< 5.0

193 3.00E-06 6.0



149 > 1. 00E-05 5.7 -1

15 cell

Co No p53-elisa proliferation

LAD | C50 150

1.00E-06 5.5 151 1.00E-06 < 5.0 152 > 1.00E-05 5.0 153 > 1.00E-05 5.6
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-Q05 5.5 160 > 1.00E-05 6.4 161 >

1.00E-05 6.0 162 > 1.00E-05 5.5 163 31

165 3. 00E-06 5.3 166
5.7 169 > 1.00E-05 6
1.00E-05 < 5.0 173 >
3.00E-06 177 3. 00E-07
1. 00OE-05 6.2

~00E-05 5.5

164 > 1. 00E-05 5.6

5 5.4 168 > 1. 00E-05
F-05 < 5.0 172 >

175 > 1. 00E-05 176
OE-06 6.6 180 >

> 1 ACE-05 < 5.0[ 167 > gQOE-0
- [ .

Eoldt e BEeta 30 Prbhgdutys”

| 7.3 178 >13ABOE{05 5. 8pIGH9 3,
194 |> 1.00E-05 5.2
195 1.00E-06 7.1
196 |> 1.00E-05 6.7
197 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 [> 1.00B-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 {> 1.00B-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 5.4
220 3.00B-06 5.2
221 |> 1.00E-05 5.4
222 [> 1.00E-05 5.4
223 |> 1.00E-05 6.1
224 [> 1.00E-03 5.4
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




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-05 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 -116 cell Co No p53-elisa proliferation LAD ICso 194 >
1.00E-05 5.2 195 1.00E-06 7.1 196 > 11doE-05 6.7 197 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. OUE-O&mpositio?&&in®plodFifi&odied.tfbled09 > 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

5 A mixture of 100 g of a compound of formula (I}, 570 g lactose and 200 g starch is
mixed well and thereaftcr humidified with a solution of 5 g sodium dodecyl sulphate
and 10 g polyvinyl-pyrrolidone in about 200 m! of water. The wet powder maxture is
sieved, dried and sieved again. Then there is added 100 g microcrystalline cellulose and
15 g hydrogenated vegetable oil. The whole is mixed well and compressed into tablets,

10 giving 10.000 tablets, each comprising 10 mg of a compound of formula (I).
To a solution of 10 g methyl cellulose in 75 ml of denaturated ethanol there is added 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

15  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.
20



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 5.4 220 3.00E-06 5.2 221 > 1.00E-05
5.4 222 > 1.00E-05 5.4 223 > 1.00E-Qpg6.1 224 > 1.00E-05 5.4 225 >

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 -117- D. Conposition exanple: Filmcoated tablets Preparation
of tablet core 5 A m xture of 100 g of a conmpound of fornmula (I), 570 g

| actose and 200 g starch is mxed well and thereafter humdified with a
solution of 5 g sodi um dodecyl sul phate and 10 g pol yvinyl-pyrrolidone in
about 200 mM of water. The wet powder m xture is sieved, dried and sieved
agai n. Then t Hek&IMS added 100 g microcrystalline cellulose and 15 g
hydrogenated vegetable oil. The whole is mixed well and conpressed into
tablets, 10 giving 10.000 tablets each conprising 10 ng of a compound of
formula (1). GoatihEerervad obfampbiDot 10 g nethyl cellulose in 75 nml of
denaturated ethanol there is added a - solution of 5 g of ethyl cellulose in
150 ml of dlchloronethane Then there areradded 75 n1;pf di chl or onet hane
and 2.5 m 1,2, 31p$@ﬁémetr|ol 10 g of poIYetherng,ng ol |s 15 nolten and
dissolved in 75 m pf ¢ eltehprretiipRe-xFas—Hath added to the
former and then th re added 2.5 g of nmagnesiu dec noate 5 g of

pol yvi nyl - pyrrol ijdone\ and 30 m of concentrated col our s Sii, d the
whol e is honbgen \g{ The tablet cores are coated with th? t hus obt ai ned
mxture in a coatiﬁé Bpparatus. 20 118

0
a N-oxide form, an addition salt or a stereochemically isomeric form thereof, whereiﬁ
10 mis 0, 1, or 2 and when m is 0 then a direct bond is intended,
nis 0, 1, 2, or 3 and when n is 0 then a direct bond is intended;

pis 0, or 1 and when p is O then a direct bond is intended,
15
sis 0, or 1 and when s is 0 then a direct bond is intended;

tis 0 or 1 and when t 1s 0 then a direct bond is intended;

20 XisC(=0)or CHR?; wherein
R¥is hydrogen, Cyalkyl, Cs.7¢ycloalkyl, -C(=O)-NR}7R]8, hydroxycarbonyl,
arylC)_salkyloxycarbonyl, heteroaryl, heteroarylcarbonyl,
heteroarylC galkyloxycarbonyl, piperazinylcarbonyl, pyrrolidinyl,
piperidinylcarbonyl, Cy¢alkyloxycarbonyl, Ci.salky] substituted with a substituent
25 selected from hydroxy, amino, aryl, and heteroaryl; Ciscycloalkyl substituted with
a substituent selected from hydroxy, amino, aryl, and heteroaryl;
piperazinylcarbony! substituted with hydroxy, hydroxyC.salkyl,
hydroxyC,.salkyloxyCi_ealkyl; pyrrolidinyl substituted with hydroxyC,.galkyl; or
piperidinylcarbonyl substituted with one or two substituents gelected from hydroxy,
30 Ciealkyl, hydroxyCi.salkyl, Ci¢alkyloxyCigalkyl, C;¢alkyl(dihydroxy)C).salkyl or
Cr.salkyloxy(hydroxy)C, ¢alkyl;




CLAIM5S 1. A conpound of formula (1), 56 RLRR RN 1rr Y-(CHR)P
(CHz)ri X-N(CH2)mj i Hz)s N----(CH2)j--z i RS\R4 R3 (I) a N-oxide form
an addition salt or a stereochem callyjg someric formthereof, wherein 10 m
is 0, 1, or 2 and when mis O then a direct bond is intended; nis 0, 1, 2,
or 3 and when n is O then a direct bond is intended, p is O, or 1 and when
pis Othen a direct bond is intended; 15 s is 0, or 1 and when s is O then
a direct bond is intended; t is O or 1 and whent is O then a direct bond
is intended; 20 Xis C(=0) or CHR8; wherein R8 is hydrogen, Cl.6alkyl,

C3. 7cycl oal kyl , R'Gid@) " MRS Bdependentiy peladbdfrgin, hydegen, @ 8kyIky| oxycar bonyl ,
het eroaryl, het r hﬁ@ﬂY' h I Eﬁ@& 0 r
piperazinylcarbgaeﬁfféﬁgao |dfﬁ§ﬁf§&§?%§$¥6§%y é?%gﬁgwgalgﬁﬁﬁkcL@HWL

C1. 6al kyl oxycar B3#HpRYCatlgiCrAlodmsdy iy Ceald ey sebdi t uent 25 sel ect ed
from hydroxy, amno, aryl, and heteroaryl; C3_7cycloal kyl substituted with

O per az nyPear byt cuse kA e B R i B Ok SR TR -Cr<
hydr oxyCl. 6alky-SREEN<Gabksgin pyrrolidinyl substituted with

hydr oxyd _6al kylese108° iptHehdrdbg thenyl csulisti tuted with one or two
substituents seleg((::t ed1 frofr3n hyd%lo%, 30 C é.dchI’kyl , hydroxyCl. 6al kyl ,

Cl . 6al kyl oxyd _6al kyl, C1.6al kyl (di hydroxy)Cl.6alkyl O C
1. 6al kyl oxy( hyRiriokydr€en, &1, khyteroad/l O, btk Yloaywrighl, €% pakgic br CndalRgndent | y
ary ol callyl SRR i ofin iR T s S oy, ar,
hydr 9x><101. ga![ Eg Ih@?ﬁa@éi szi?!:ealrkyb?ibmoz GMI@E@VQWI}PHQPWWQYI,S Q-y s
v e e o e R e e BRE g L eal o
Cs.yeycloalkylCy salkyipiperazinyl;
15
R* is hydrogen, halo, Cealkyl, C;¢alkyloxy, arylCygalkyloxy,
heteroarylCi_salkyloxy, phenylthio, hydroxyC,.salkylcarbonyl, C|.salkyl substituted
with a substituent selected from amino, aryl and heteroaryl; or
Cs.cycloalkyl substituted with a substituent selected from amino, aryl and
20 heteroaryl;

R’is hydrogen, Cy_¢alkyl, heteroaryl, Cascycloalkyl, Cisalkyl substituted with a
substituent selected from hydroxy, amino, aryl and heteroaryl; or Cs_qcycloalkyl
substituted with a substituent selected from hydroxy, amino, aryl and heteroaryl,

25
R* and R® are each independently hydrogen, halo, C;.¢alkyl, polyhaloC;_salkyl, cyano,
cyanoCi.galkyl, hydroxy, amino or C.salkyloxy; or
R* and R® together can optionally form a bivalent radical selected from methylenedioxy
or ethylenedioxy;
30

R%is hydrogen, C)¢alkyloxycarbonyl or C.salkyl;
when p is 1 then R’ is hydrogen, arylCy¢alkyl, hydroxy or heteroarylCy.¢alkyl;

35  Zis aradical selected from




R is hydrogen, aryl, heteroaryl, C.6alkyloxycarbonyl, Cl _I2alkyl, or

Cl I Zal kyl 10 substituted with one or two substituents independently

sel ected from hydroxy, aryl, heteroaryl, am no, Cl.6al kyl oxy, nono- or
di (G _6al kyl )am no, norpholinyl, piperidinyl, pyrrolidinyl, piperazinyl,
Cl _6al kyl pi perazinyl, aryl CL6al kyl pi perazi nyl,

het eroaryl d _6al kyl pi perazinyl, C3_7cycl oal kyI pi per azi nyl and

C3_7cycl oal kyl C L6al kyl pi perazinyl; 15 R2 is hydrogen, halo, C.6alkyl,
Cl _5al kyl oxy, aryl d _6al kyl oxy, hei er oar yl d _6al kyl oxy, phenylthio,

hydr oxyCd _6al kyl carbony]l , Cl1 6al kyl{ substituted th a substityent selected
fromamno, aryl roaryl; q i

substituent selec 4 am ng/e. and r22Q_he dar yl ; ils Hydrogen
Cl . 6al kyl, het erqij r{CYycCl 0a , G -6al st it @l LK a
and hatter oar yl; orr'

substituent sel ect®d af1§ om hydr oXy, am'ho aryl
C3_7cycl oal kyl subs{ uted with atgubstituent selsegted from hyaalﬁr)oxy, am no,
aryl and heteroaryl; 25 R4 and R5 are each i ndependently hydrogen, hal o,

Cl _b5al kyl, polyhal oG _6al kyl, cyano, cyanod . 6alkyl, hydroxy, am no or

Cl - 6al kyl oxy; or R4 ank'R5 together cgn Kptional | yufform a bi val enIR”r adi cal

sel ected from net iyl em or edi oxy; Nl S hydrogeq,

CL6al kyl oxycar boRyIr al kyl is 1t |R7J|s hydrp ,

aryld . 6al kyl, hydroxy orNheper N 6apkyl ; s, @ radi I:\éel ected
from120 \ RO/ RI_ Ri R Rﬁ \N~ 10 AF1 \NR'G o aﬂ; R (a-2)
(a-3) (a-4) nll K R 1P/ AR | alF@PZN~(/ Ndﬁ-ﬂJ NN to RBDOHO HN lo

R HO (a-5) (a-6) (a-7) (a_8) RII Rl RII

R‘”—/L/Tan R‘“—-—(L//Ilf | ( /J\/H

Rm
5 (a-9) {a-10) (a-11)
wherein
each R'" or R"! are each independently selected from hydrogen, halo, hydroxy,
amino, C;.galkyl, nitro, polyhaloC,¢alkyl, cyano, cyanoC, qalkyl, tetrazoloCy.salkyl,
aryl, heteroaryl, arylC, gatkyl, heteroarylCi.galkyl, aryl(hydroxy)C,.calkyl,

10 heteroaryl(hydroxy)C, ¢alkyl, arylcarbonyl, hetercarylcarbonyl, Cy salkylcarbonyl,
arylCy ¢alkylcarbonyl, heteroarylCy.qalkylcarbonyl, C ¢alkyloxy,
C;cycloalkylcarbonyl, Cs.eycloalkyl(hydroxy)Ci ealkyl,
arylCi.¢alkyloxyCisalkyl, C.g¢alkyloxyCsalkyloxyC.salkyl,
CsalkylcarbonyloxyC.galkyl, CysalkyloxycarbonylC galkyloxyC.¢alkyl,

I5 hydroxyC,.salkyloxyC, salkyl, C,salkyloxycarbonylCs.calkenyl
CrgalkyloxyCi.salkyl, Cisalkyloxycarbonyl, C).salkylcarbonyloxy, aminocarbonyl,
hydroxyC,.salkyl, aminoC,.salkyl, hydroxycarbonyl, hydroxycarbonylC, . salkyl and
-(CH2)-(C(=0))-(CHR'?),-NR PR "; wherein

20 vis0,1,2,3,4, 5, or 6andwhen vis 0 then a direct bond is intended;
ris0,or | and When ris O then a direct bond is intended;
uis 0,1, 2,3, 4,5, or 6and when u is 0 then a direct bond is intended,;

25
R"%ig hydrogen or Crgatkyl;




a0/ /w0 1/ 7 ("/1 71V RNNRVNNNRO 5 (a-9) (a_lU (ali) wherein
each R10 or RII are each independently sel ected from hydrogen, hal o,

hydroxy, amno, Cl-6alkyl, nitro, po}jyhal od _6al kyl, cyano, cyanoCl. 6al kyl,
tetrazol oCl. 6al kyl, aryl, heteroaryl, arylCl-6al kyl, heteroaryl G -6al kyl,
aryl (hydroxy) Cl - 6al kyl , 10 heteroaryl (hydroxy) Cl_6al kyl , aryl carbonyl ,

het er oaryl carbonyl, Cl.6al kyl carbonyl, aryl d _6al kyl carbonyl,

het er oar y1Cl. 6al kyl carbonyl, Cl .6al kyl oxy, C3.7cycl oal kyl car bonyI

C3- 7cycl oal kyl (hydr oxy) C 6a| kyl, aryl Cl-6al kyl oxyd - 6al kyl ,

Cl - 6a] kyl oxyCt_6al kyl oxyd - 6al kyI Ct - 6al kyl car bonyl oxyCl - 6a| kyl,

Sleﬁﬁ'k‘;ly{)i;%;?éﬁﬁ'y’&%%?ﬁ‘%' o L e ’%%a?ﬁéﬁii
Cl - 6al kyl car bony$asdfe fa?ﬁlhm@arab@ﬁymo Cy wy@ﬂ@wed 254 CK)ﬂa TCB@ffﬁaH@}éﬁUbéhM@?I

hydr oxycar bony! , wiyar QWl%hbﬁHBé{c@ﬁo@ﬁ ) &ﬁ {rdHN ¢, (SkABy,- (CHR 9).;
NR13RI 4; V\,Eerel nW20 \f is O, A)kdy Xya e 6 and Wneln Vﬂl 390 then a

direct bo is |ntended r |s 0 or I and mhen r is O then a direct bond is
intended; uis 0, R" md% atbeaa;mdcpeﬁdmﬁasm@ed fromsiyOrophg i, azatlivt,ect bond is

i ntended; 25 R19 |s§]h QFQ Or@ﬁ @%algﬁgtlﬁ%'ﬁw wﬁk?lch dr ogen, Cl1_6al kyl,

C3. 7cycl oal kyl, C1_6 ti’t ut gat,.;” sel ected from

hydr oxy, amino, Cl.6 3R‘;‘IB{CB3@ Y ﬁh?@fclﬂalkyl?ﬁfb@ﬂ?t((}@h)@ﬁ&yﬁ sebstifuted with a
substituent selected sﬁwwmtm/ﬂmxyubsambmeeleaéd/fromnﬂdﬁ&yae}ldmlyaaeyonﬁ R13 and
o e P35 oroePenSil ¥, SRS RPLRT R B0e A SRl o

C3. 7cycl oal kyl, C3. 76}otysiakipi é&ﬁb@wﬁIWIﬂka(f@bmﬂkenl\Rimo@hY@Qw,kyl
substituted with a S@%Elk}lk!!?ﬁtarﬁeinﬁﬁé %@yl@[éamymh@{e%)’yl oFM&Er%éW&QIW by 10
Pl Y R DO o S (ot i ey g o sbupugegally

Cl - 6al kyl oxy, aryl, a“mnna)moadhyhﬁl mpdridyyl, pyebediagr yiberazinhlebepipanxihy _6al kyl ;

or RL3 angsRl4toget h%ﬁ%‘f‘qﬂt&wﬁ’a%ﬁs iRCLAPLAY LBRY AbfoagLnec san

optional Iy~ form anmorpho p| pe é2| nyl, or

pi perazinyl 15 subst ﬁ}d@edlwqxh'cﬁ @l}’ﬂ)slﬁemféﬁg @8‘{3’@3&39%’4%8%1@? 6al kyl, arylC
| . 6al kyl, Cj.7cycloalkylCy ¢alkyl; wherein

kis0,1,2, 3,4, 5, or 6 and when k is 0 then a direct bond is intended;
20
'S and R'® are each independently selected from hydrogen, C.salkyl,
arylCy.salkyloxycarbonyl, Cs.scycloalkyl, Ci.i2alkyl substituted with a
substituent selected from hydroxy, C.salkyloxy, aryl, and heteroaryl,
and Cs.7cycloalkyl substituted with a substituent selected from
25 _ hydroxy, C,salkyloxy, aryl, arylC,_galkyl, heteroaryl, and
heteroarylC¢alkyl; or
R'® and R'® together with the nitrogen to which they are attached can
optionally form amorpholinyl, a piperazinyl or a piperazinyl
substituted with Cy_salkyloxycarbonyl; '
30
aryl is phenyl or naphthalenyl;
each phenyl or naphthalenyl can optionally be substituted with one, two or three
substituents each independently selected from halo, hydroxy, C).salkyl, amino,
polyhaloC, ¢alkyl and C,.salkyloxy; and
35  each phenyl or naphthalenyl can optionally be substituted with a bivalent radical
selected from methylenedioxy and ethylenedioxy;




aryl C _6al kyl oxycar bonyl, heteroaryl C . 6al kyl, C3.7cycl oal kyl and

C3. 7cycl oal kyl1Cl. 6al kyl ; wherein k is 0, 1, 2, 3, 4, 5 or 6 and when k is O
then a direct bond is intended; 20 Rifp and R16 are each independently

sel ected from hydrogen, Cl.6al kyl, aryl Cl. 6al kyl oxycar bonyl ,

C3. 7cycl oal kyl , C -12al kyl substituted with a substituent selected from
hydr oxy, Cl _6al kyl oxy, aryl, and heteroaryl; and C3-7cycl oal kyl substituted
with a substituent selected from 25 hydroxy, Cl.6alkyloxy, aryl,

aryl G . 6al kyl, heteroaryl, and heteroarylC 6a|§¥I; or R15 and R16 toget her
with the nit rb@j@'ﬁafb’blswhﬂém% insplyhrquinalingdcimidazobh fuwpyl, Sy, pxfdiaolh

nmor phol i nyl, a @trﬁﬁﬂﬁzyjéﬁﬂ)fughﬁ PorR&PR) @réfdi‘éﬂ }; subst | tuted with

C _6al kyl oxycar bon hth heny|

napht halyenyly E %%fh%]m&]dpwt%u@ﬂgg "%/G%Z@[Yl\r/h’ yi/\%a ?Z"E’fll&%féazglyl
substituents eabdrnzofmcbelgbroden‘ah}xdrsﬁafmglt@d ofaﬂicm&lljnaé mbsﬁtgatkrdomw orfe] tadrkyl ,

am no, po yhal r._.

napht hal e(r?yl ca{r?llgoeﬁtgl %ﬁ'yﬁl i &ﬁugge‘ﬁ{j &lh'%é%cte@?ﬁm%%b ﬁ.‘g&o?& %t}%glfca?mm%’el ected
from met hyl enedPasBal %eﬁa@v%WYér@é}dCo safkeyl a0 salkglogyandy| i s pyri di nyl,

i ndol yl, qui n@dmwhdm mrma@qnlqyﬁnohﬁw ﬁ\muézolytl hmﬁyll tm@l&a%@ge@lryﬁ 1, dret razol yl ,

benzof uranyl or dr of uran nyl ,
i m dazol yl | fur%?h IHTARY\fan 08‘2{%?1538?@%“ gtwlﬁ’zao]i”v‘{ﬁem %%Flaig%ﬁ??%{ﬂ% or
t et rahydr of ur anyllethofbmfﬁCbpxy@‘rr&lMlgneblexs;ubst ituted wit h one, two or 5 three
substituepys each independently selected from hal o, hydroxy, d _6al kyl,
am no, polyhal oG 6alkyl, aryl, arylG-6alkyl or G _6al kyl oxy; and each
pyridinyl, i n&’étW]PePr&WF?lgllaT nyl, imdazolyl, furanyl, thienyl, benzofuranyl,
or tetrahydr ot ANy ll; ma@umﬁtulemﬁahltheﬂhen)ﬂu]lnghﬂieut}@dm?viatehnahehhmabes’tﬁonr adi cal
sel ected from Srﬂath l%l‘beﬁll oxy or ethylenedioxy; 10 with the proviso that
when mis 1, f e sPit ténts on the phenyl ring other than R2 are in the
meta positionZis Sl‘ﬂdscabﬁ:ﬁl@m from &-0); (et hetd-42, (asd)darfadindal (asebect®d from (a- 1),
(a-3), (a1#), (a-5), (a-6), (a-7), (a-8) or (a-9). 15

2. A compond according to claim 1 wherein — Q™YY< js .CR®*=C< and then the

dotted line is a bond, ~-CHR-CH< or -CHR’-N<,

3. A compound according to claim ! or 2 wherein X is C(=0) or CHR® wherein R%is

20  hydrogen, C;¢alkyl, Cs.scycloalkyl, aminocarbonyl, mono- or
di{C,.galkyl)aminocarbonyl, hydroxycarbonyl, arylC, . salkyloxycarbonyl,
heteroarylC.¢alkyloxycarbonyl, Cj.galkyloxycarbonyl, C.salkyl substituted with a
substituent selected from hydroxy, amino, aryl, and heteroaryl or Ciyscycloalkyl
substituted with a substituent selected from hydroxy, amino, ary! and heteroaryl; R' is

25  hydrogen, aryl, heteroaryl, Ci3alkyl, or Cy.2alkyl substituted with one or two
substituents independently selected from hydroxy, aryl, heteroaryl, amino,
C.galkyloxy, mono- or di(C,¢alkyl)amino, morpholinyl, piperidinyl, pyrrolidinyl,
piperazinyl, C,.galkylpiperazinyl, arylC,.salkylpiperazinyl,
heteroarylCgalkylpiperazinyl, Cs.;cycloalkylpiperazinyl and .

30  CygeycloalkylCyealkylpiperazinyi; R%is hydrogen, Cy.salkyl, C3scycloalkyl, Cygalkyl
substituted with a substituent selected from hydroxy, amino, aryl, and heteroaryl; or
C;.7eycloalkyl substituted with a substituent selected from hydroxy, amino, ary! and
heteroaryl; R* and R® are each independently hydrogen, halo, C.salkyl,
polyhaloC.galkyl, hydroxy, amino or Cysalkyloxy; R* and R’ together can optionally

35  form a bivalent radical selected from methylenedioxy or ethylenedioxy; R® is hydrogen
or Cr.galkyl; when pis 1 then R’ is hydrogen, arylC).salky! or heteroarylC, galkyl; Z is
a radical selected from (a-1), (a-2), (a-3), (a-4), (a-5) and (a-6), each R orR" are each




2, A conpond according to claiml| wherein -Q < is -CR9=C< and then the
dotted line is a bond, -CHR9-CH< or -CHR9-N<. 3. A conpound according to
claim1 or 2 wherein Xis C(=0 or CHR& wherein R8 is 20 hydrogen,

C _6al kyl, C3-7cycl oal kyl, am nocarbonyl, nono- or

di (A _6al kyl ) am nocar bonyl, hydroxycarbonyl, aryl C _6al kyl oxycar bonyl ,

het eroaryl G _6al kyl oxycar bonyl, Cl 6al kyl oxycarbonyl, Cl-6al kyl substituted
with a substituent selected from hydroxy, am no, aryl, and heteroaryl or
C3_7cycloal kyl substituted with a substituent selected from hydroxy, am no,

aryl and het eimlapgndent® selested Fromy bydoagen, hyaroxly, arhieb g€ qalkyl, pit@, _12al kyl , or

Cd _12al kyl su i e A LEU i ntly selected

from hydr oxy, Bglﬁlh%l{j@h%ltkg’r’f)cg?r%{?,gyagﬁnc%%&yl’gl%%g?g’%o y ,a&rygbd%g%@%?’ '

di (C1_6al kyl )amqg.@?lkafbPﬁﬁfﬂaﬁﬁ%-qaﬂwi,ﬁ@flﬁhéﬁirﬁw),cl-p%k)fld}ﬁf@?aﬁylﬁhydrcﬁqypféarsalfvlny| ,

ﬁl_6a| Kyl Ipi pea@fdaﬂ?bhyl,ﬁétﬁo_@}yltfiﬂidﬁyl, giyﬁIﬁlr.saI&t"lEyﬂlbopyl, heterpary]l(l‘1_5alléylcacr)bonyl,
eteroaryl C, a cy.cl oa er azi a

G3. 7oyol val ky e BARD Eir e o BBl aR ) Toppfimon

C3_7cycl oal kykmimgrarbatkyhydraxyossall st aseine® tohlkal, Bydyexycerpenyl, sel ected from

hydroxy, am nqa]ydraﬂawarboam@..@ﬁk rRALYIH) QC(=ER-(Ca%sLRAPKY, REURAtR't tbesthvi th a
substituent se

ted , , d t : d R5

re each | nde REEHER Y RUSFHGER HHEPEn. Cro G et ea RO By
lr;ydr Ioxyi am;]I ne; palk§l g&aﬂit&g;eﬂmwa fbstaneht Riedtaigfedrh aydrogy) Mpdlkydoat, byyl, 286 form a

i val en i e ; is
hydr ogen ﬁgr Egljeré)gﬁjl%’ngt@ﬁ?&?]&gﬂ ﬁgﬁ?ﬁf@%@ﬁﬂ%g&%@& g%%a‘%@é@?@o al kyl or
het er oar yl G . akalyyloxsz apsd, arg Gy gkt dieteseard ané heterosml Ceatkyl; R zand)X™ (a- 3) |
(al- 4), <(:| a]; 5) @{]géﬂkawﬁh ;theﬁﬁﬁis-gem@vmrqh&eylar@mcmk | n bg@onallpg@RENdent | y
el eEl e o KT e D eS8 Y ot g
heteroaryl, awhstigenGwlekied fromeCesabal.yahytE . @ldyk yktercarwiC (dalkgt, EeydsCloBivky | |

het er oar yl; ¢ hy 1 I ap ]
e éé | Cg?%g%)cﬁc]oglﬁ 1Y lsalicylaR ¥l 6@ RBOBY Lach h&de! Exfagﬁﬂé% gegéaclkeg%m

hef er gary] C1. 6al kyl carbon ? _ yl oxy,
C1. 6al kyl oxy COY@RE Ic,l-G%(Y.l6§1—1€V‘1‘8§1§§4a9b@ﬂb1’1 ,5“1?911.%6%1 wifl Eé‘l‘%ﬂﬁ‘ﬂ“@?if{?md
am nocar bony! frofyisideosyCLy Gl Ry, agiriandbitealyk whd Chydtoxikebsubsiiyted with a
hydr oxycar bony/|.Cl. I -{CH2) V7 =O)J) - 2) X nd R14
are each i ndéﬁ@%&%ﬁﬁ%&%ﬁ%&%@% {é@ﬁ%’?ryo%?%k %(r é?\r,g'gé?.h E‘Zﬁgﬁllxgﬁ,%@.agég%cfoal kyl,
: ( g:Hz) k- Ngé5§ailft§;ja0ﬂm@a¢yﬂsfetmﬂéﬁ}ig piridaylaip fé’laqmﬁf’gmﬁdﬁfgﬁf%d from
ydr oxy, : iK1 CBezofaanll, oPREahRrdTehRNIOATdEach Pridédil, A8¥ IOl ikotnyl,
substituted vvi.tlh a lsf;%ti i’ugﬁt sgl ec ed%ﬁr on}r%‘%% IICI - bal klMI g;{y aryl,
aryl C. 6al kyl , HEPE a2t che Fgarin, ook TrOTREEAY I FAH ORI ALY BYet her " wi th
t he nitrogen tsobshhitechwitheye, awe oathteachlestitrats eagt inderehdoptl eclected frorohplool i nyl |
pi peri di nyl, i 6l L.he i , LRer azinyd with a
ubst i tuent oy ol iy, s BEPRSHNE, ki MR ARYOLY, T URRIHISE T
C3. 7cycl oal kylindolyl, quinolinyl, imidazolyl, furanyl, thienyl, benzofuranyl, or tetrahydrofuranyl can
25  optionally be substituted with a bivalent radical selected from methylenedioxy or
ethylenedioxy.

4, A compound according to claim 1 or 2 wherein;
R}is hydrogen, -C(=0)-NR'R"}, aryiC, calkyloxycarbonyl, C.salkyl substituted with
30  hydroxy, piperazinylcarbonyl substituted with hydroxy, hydroxyC,.¢alkyl,
hydroxyCi.salkyloxyC,.salkyl, pyrrolidinyl substituted with hydroxyCi.salkyl or
piperidinylcarbonyl substituted with one or two substituents selected from hydroxy,
Crsalkyl, hydroxyCi.salkyl, Cr.salkyloxyC,.ealkyl, Ci.salkyl{dihydroxy)Ci.salkyl or
Crsalkyloxythydroxy)Ci.salkyl; R'7 and R'® are each independently selected from
35  hydrogen, C.¢alkyl, di(C,.salkyl)aminoC, ¢alkyi, arylC; ¢alkyl,
C..salkyloxyC,.salleyl or hydroxyC,.alkyl;
QYT i5 .CR=C< and then the dotted line is a bond,




15 and C3. 7cycl oal kyl Cl1. 6al kyl ; R15 and R16 are each independently sel ected
from hydrogen, Cl.6alkyl, C3.7cyeloal kyl, Cl I2alkyl substituted with a
substituent selected from hydroxy, Ciagal kyl oxy, aryl, and heteroaryl; and
C3. 7cycl oal kyl substituted with a substituent selected from hydroxy,

Cl - 6al kyl oxy, aryl, aryl Cl. 6al kyl, heteroaryl and heteroaryld _6al kyl;

heteroaryl is pyridinyl, indolyl, quinolinyl, imdazolyl, furanyl, 20
t hi enyl, benzofuranyl, or tetrahydrofuranyl; and each pyridinyl, indolyl,
qU|noI|nyI |n1dazolyl furanyl, thienyl, benzofuranyl or

t et rahydr of ur aBHR’ - mpﬂiﬁﬁd'ﬂiﬁ behydsmgmxhdtm:ﬁyﬂ @i gaﬁk},dme/parbwlor t hree
substituents depe t aI kyl ,
ez;qgamgg .qgﬁga sluustﬁﬁ \% tﬁﬁetgfogjyrl el antgégi i ,%%z y

am no, polyhalo

qui nol i nyl | i IGIGQTZ_BIPW: af3f Gr @Hﬂ)/ioxytoﬁ?éw}t%ob%nli BY@FP&‘?W € 6%‘? Péb?@ﬁ?fd} of ur anyl
can 25 opti oné{“layd Réamiche intietfendently bigdragdi, Hatb G(Elltﬁalﬂc@nlbjra%lo sahectankyf rom

t hyl d |
Wher oi R8T Dby S ErRBRR e en 15 SRR URRC SRRGT SRS £ Pitea Gl vy
substi t ut ed wsﬁlﬁcte@ﬁOWGﬂaMgf-z) gigbrad), ﬁ%rﬁhéﬂ“@@fﬂy&) substl tuted with hydroxy,
hydroxyd . 6al |‘(éz’J9) (a—'?@ﬁlel’n@%é{@'l),@@dh@'pgﬁﬂmz@@dcﬁ){ﬁ Eﬂj ée@@c&)ﬂ'fro%ﬁlbs“ tuted

uboc 1Y ot ety BiPhOarBI -eobaky o oy

Cl . 6al kyl oxy CoySmiCkydlkyl(btr&al dhle ity Inyrat, rtgioahy, ﬁmiekqekyldﬁ salkyl,

C. 6al kyl oxy(h a d c sel ected
from 35 hggro%g%%g %)C? AIFM %ﬂy%%%t% gﬂl Rjaﬁ(gﬁ:‘%%g@ a1c291ﬁ8§§ P@bx’Gal kyl, C
. 6al kyl oxyC, 368kap ikb@ﬂly 9&)‘)6& e, S CieyAlkyloxgCraidkyl -CR9 C< and then the
ﬂotted i Pe ISS@alhﬂBﬂyCﬂﬁgﬁkyloxm}k@"ﬁ]Qd’lk 1Qrmryh§ﬂcc aluy$ hydr Ogen g ]
eteroary r ubstituted wit
het er oaryl ; Rf’r"’%ﬂ%% S’é) yllaﬁé%igloﬁ%%éé%ﬁy}i%m‘é%‘é%@é éanéfiylm 6al kyl oxy
or phenylt hi o: Cl@kybxwmmg@n ,681@‘+YB£hka}lkyl@?ryﬂ1mlbﬁo@r gplkyloquarmrdrl R5 are each

i ndependengl y aﬂﬁﬂfcﬁﬂ)%ﬂyl ﬁﬁf‘r@xyt@ al |i§)ﬁhoCF @rﬁﬁf&%n?ﬁ' kyl, 5 hydr Oxy or
Cl1- 6al kyl oxy;

ro ;
radi cal sel eé]t\,\lg@xy lPﬁ“(y 'f n](aé‘dz Vaeéé'f ))(“& )“ %’q Y’gyoﬁﬂr ‘(‘é? %)
]ga- 9),h(3 10) oade(ZasHMngeaamlﬁllm@lpR ' Rid B.Pareeachmdnpl@qdemﬁ_.?m}]dc?edgehecf Edl
rom roge 6 tro 0] al o 6a
cyano, ycyago%y d%%lﬂg Cf' ,)’aﬂ{é@ ??&%B%nﬁ ic rﬁﬁﬁ(gﬁﬁlfo@ q; ar ogr ! Y
het er oaryl C @aﬁ@ydsalkymﬂawl @hywc &ybgrbgwlkw eNR da &,ngqlkyl substituted
Cl. 6al kyl qar b%&ﬂasﬁutﬁ@m%&e@bmbm@ma Ih droxycarbo lcyano

C3_7cycl oal kyl ( hydr.ox K ar 6al

C1_6al kyl oxydé'éggkk‘?i%%?%anyg% %X)r R éég h’@ﬁ‘ﬁvﬁﬁﬁgﬁ ‘BBE%P){%&PWF"W are

d _6al kyl oxycattbehed|c@h oanky fmyl@lmtﬁalhdlmb/l, phw:]rd@lw,@p_@@zhlm oo RipSlaziegl kyl
substituted with a substituent selected from C;galkyl or

arylC).alkyloxycarbonyl; k is 2; R" and R'S are each independently selected from

25  hydrogen, Cisalkyl or arylC; salkyloxycarbonyl; k is 2; R" and R'® are each
independently selected from hydrogen, C;alkyl or arylCy.salkyloxycarbonyl;
R " and R'® together with the nitrogen to which they are attached can optionally form a
morpholinyl or piperazinyl, or a piperazinyl substituted with
C¢alkyloxycarbonyl; aryl is phenyl or phenyl substituted with halo; heteroaryl is

30  pyridinyl, indolyl, oxadiazolyl or tetrazolyl; and each pyridinyl, indolyl, oxadiazolyl or
tetrazolyl can optionally be substituted with one substituent selected from C4alkyl,
aryl or arylCi.ealkyl.

5. A compound according to any one of the preceding claims whereinmisO;nis 1; p
35 is0;sis0;tis 0.




Cl. 6al kyl oxycar bonyl C2_6al kenyl , d _6al kyl oxyd _6al kyl

Cl. 6al kyl oxycar bonyl, 15 am nocarbonyl, hydroxyCl-6al kyl, am noCl_6al kyl
hydr oxycar bonyl, hydroxycarbonyl G _6alskyl and
-(CH2),-(C(=Or)-(CHR19),-NR13R14; v is Oor 1; uis 0O or 1; R12 is
hydrogen or Cl. 6al kyl; R13. and R14 are each independently selected from
hydr ogen, Cl_12al kyl, CG 6al kyl carbonyl, Ci-6al kyl sul fonyl,

aryl d . 6al kyl car bonyI C3_-1cycl oal kyl carbonyl, -(CH2)k-NRL5R16, Cil-12al kyl
substituted 20 with a substl tuent selected from hydr oxy, hydroxycarbonyl,
cyan, Cl_6al IéyAmmmpaunrhicmycbrdmg t@ny oneRE thegmebelhg clhaogewherinil tsrCHikewit t r ogen
to which they ?0; tached can optionally forma norpholinyl, pyrrolidinyl,
pi per azi nyl or erazinyl substituted with a substituent sel ected from
Cl- 6al kyl or aryI Cl _6al kyl oxycarbonyl; k is 2; R15 and Rlfi are each

i ndependent | y7sg|ceﬁ1b6@hdf dcOdTling o By\srRaF the Yebce@ink klkmOWherein — V< 5.

ary] Cl. 6al kyl g¢ ﬂ?ﬂg ﬂ()%d s 2; R15 and R16 are each independently
selected f om(ar%éd o 5?5?% or aryl Cl. 6al kyl oxycarbonyl ; R15 and R16
together with the nitrogen to which they are attached can optlonally forma
mor phol i nyl org RICB&P%J%L:QTCIR{ 2 18 alid} &%@%ﬂcﬁﬁ&eﬁﬂ@ﬁaﬁrﬁé’%ﬁ@ew N hydro%en,

Cl. 6al kyl oxycar3bon |h henyl or Substituted with
heteroaryl is%g ?%?Pn%l‘s Vﬁlfﬂﬁq’ryl oxadl azoI yl or tetrazolyl; and each
pyri di nyl, indonI oxadi azolyl or tetrazolyl can optionally be substituted

W th one Hb St9' }&%%%o{frﬁi a%%rﬁglg t#ﬂ 915%1&115 oﬁeﬁ!&dedm cé:irrr;rgl;v e1¥1| I@ang %5 lﬁ% 5. A

conpound accordlng erern nis
1; p 35 is Oradh méep@ndemtlvéy@rogm@u 6361'(3’1/-\1'@0#%{9%6- according to any one of
the preceding clains wherein X is CHRS8 vvlth R8 is hydrogen. 7. A conpound
according to y,.one of the precedin with RO
e hydrogen. 80 ASBRB A BB et B G PR B ER G S s
wherein R i s sbydedffem;(a-1R3a23 (Irjdlogeih; R6 is hydrogen. 10 9. A conpound
according o any one of the preceding clains wherei n R4 and R5 are each
|ndependently hydrogen Cl. 6al kyl or C1.6al kyl oxy pund,,accordi ng
to any one of 4he CBWE@\‘-:YH]I %@réwnglt%nmném@ pzeqe%m&c%aaas E’B?"emggl ek ed r om

(a-1), (a-2), echdriddependdntly4¢lectdbirdh hybrogayhodiody ado@iskydygdlloylany one of the
preceding clainms wherein RIO or R11 are each independently selected from

hydrogen, hydroxy or hydroxyCl_6al kyl. 12. A conmpound accordi,ng to any one
of the precedildgAspappinddsedrding twany aneief theayessding claims wherein R” is hydrogen

20 or Ciealkyloxy.

13. A compound according to any one of the preceding claims wherein
misO;nisl;pis0;sis0;tis 0; X is CHRY: R%is hydrogen; Qg
-CR’=C<; each R’ is hydrogen; R' is hydrogen; R? is hydrogen or C).gatkyloxy; R? is

25  hydrogen; R* and R’ are each independently hydrogen, C;¢alkyl or Cygalkyloxy; R® is
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 hydroxyCi_salkyl.

14. A compound according to claim 1, 2, 3 or 4 wherein the compound is selected from
30  the following compounds

H

H N
SO0 i
N

.

1.58 HCI




20 or G 6alk
cl ai 8 wher ei
hydr ogen;

i ndependent |y
radi cal

yl oxy.

13. A compound according to any one of the preceding

nNmis O, nis 1l pisO0 sis O tis 0; Xis CHRB; R8 is
-QYCis -CR9=C<; each RO ix hydrogen; R is hydrogen; R2 is
hydrogen or Cl_5al kyloxy; R3 is 25 hydrogen; R4 and R5 are each
hydrogen, C _6al kyl or Cl_6al kyl oxy; R6 is hydrogen; Z is
selected from(a-1), (a-2), (a-3) or (a-4); and R10 or R 1 are
each independently selected from hydrogen, hydroxy or hydroxyd _6al kyl .

3.or

A conpound ac
from 30 the

/ N1 I\ ~/ N

NH/ NH/ HN

HOHNHI H
5

cording to claimi1_ 2

NH HN N CH

N HN~N )
Lk
N/

f ol | owi ng ds I NI
| 1/ H HN HENENJN H
oH..§a. ..

a

14.

4_wherein the rnrmnund is selected

/ HNI

i
ool

.58 HA
oH C \
NI /I N

P

-y
N

. |
¥ 0/\ NH

od

oy

OH

HN

Qo
N
OH

a N-oxide form, an addition salt or a stereochemically isomeric form thereof.

15. A compound according to any one of the preceding claims wherein the compound

is

a N-oxide form or an addition salt thereof,

126
I 1
HN



a N-oxide form an addition salt or a stereochemcally isonmeric form
thereof. 15. A conpound according to any one of the preceding clains wherein
the compound is H N 5 Ha Noxide fgrmor an addition salt thereof. 127
16. A compound according to claim15 wherein the conpound is H~N/ 1\ | /
N or a pharnmaceutically acceptable salt thereof, 5 IT A conpound according
to claim 16 wherein the conpound is HN 1 H 10 18. A conpound according to
any one of claims 1 to 17 for use as a nedicine. 19. A pharnmaceuti cal
conposition conprising pharnmaceutically acceptable carriers and as an
active ingredient a therapeutically effective anount of a conpound as
claimed in - CchaiMdmbdind fecolding® olbiP1 Pindieif AFRABHRAMuALSOT di ng Lo any one of
claims 1 to 17 for the nmanuiacture of a nedicanent for treating cancer. 21
Use according to ggain120 {NErej n the cancer is selected fromlung cancer
(e.g. 20 adqugff i“hgma _.apd cluding non-small cell |ung cancer),
pancreatic can S /gy pancreatic carcinoma such as, for exanple exocrine
pancreatic carcinoma), colon cancers (e.qg. colorectal carcinomas, such as,
for exanpl e, EbfBHHEASHEEAVECHRRbe BHdP¥Won adenoma), oesophageal cancer,
oral squanpus carci noma, tongue carcinoma, gastric carcinons,

nasopharyngeallg'iccQcrg}é&ung%%r@%oL[qeﬁglgi(r:ny%ﬂ%ﬁégtl%{ﬁ)%%{)%é{&;@hoi d lineage (e.qg.

acut e | ynphocy em a, e | ynphoma), nyel oid
| eukeni as (for exanple, acute® ogenous | eukema (AM.)), thyroid
follicular canceﬁgzpﬁgggggs I syndronme (MDS), tunmours of nmesenchynal
origin (e.g. fi b'I/ arc N‘and rhabdonmyosar comas), nel anonas,

t erat ocar ci nomas, neurobl astomas, brain tunors, glionas, benign tunour of
t he skin

10 18. A compound according to any one of claims 1 to 17 for use as a medicine.

19. A pharmaceutical compeosition comprising pharmaceutically acceptable carriers and
as an active ingredient a therapeutically effective amount of a compound as claimed in
claim 1 to 17,

15
20. Use of a compound according to any one of claims 1 to 17 for the manufacture of a
medicament for treating cancer.

21. Use according to claim 20 wherein the cancer is selected from lung cancer (e.g.

20  adenocarcinoma and including non-small cell lung cancer), pancreatic cancers (e.g.
pancreatic carcinoma such as, for example exocrine pancreatic carcinoma), colon
cancers (e.g. coloreotal carcinomas, such as, for example, colon adenocarcinoma
and colon adenoma}, oesophageal cancer, oral squamous carcinoma, tongue
carcinoma, gastric carcinoma, nasopharyngeal cancer, hematopoietic tumours of

25  lymphoid lineage (e.g. acute lymphocytic leukemia, B-cell lymphoma, Burkitt's
lymphoma), myeloid leukemias (for example, acute myelogenous leukemia
{AMLY}), thyroid follicular cancer, myelodysplastic syndrome (MDS), tumours of
mesenchymal origin (e.g. fibrosarcomas and rhabdomyosarcomas), melanomas,
teratocarcinomas, neuroblastomas, brain tumors, gliomas, benign tumour of the skin

30  (e.g. keratoacanthomas), breast carcinoma (e.g. advanced breast cancer), kidney
carcinoma, ovary carcinoma, cervical carcinoma, endometrial carcinoma, bladder
carcinoma, prostate cancer including the advanced disease, testicular cancers,
osteosarcoma, head and neck cancer and epidermal carcinoma.




30 (e.g, keratoacanthonmas), breast carcinoma (e.g. advanced breast cancer),
ki dney carci nonma, ovary carcinoma, cervical carcinom, endonetrial
carcinoma, bladder carcinonmm, prostatx cancer including the advanced

di sease, testicular cancers, osteosarconma, head and neck cancer and

epi dermal carcinoma. 128 22, Use according to claim21 wherein the cancer
is selected fromlung cancer i ncluding adenocarci noma and incl uding
non-smal |l cell lung cancer, breast carcinoma, colon cancer e.g. colorectal
carci nomas, acute nyel ogenous | eukaem a, ovary 5 carcinoma, bl adder

carci noma, hematopoietic tunor of |ynphoid |ineage. 23. Use according to

claim 22 wher e i : ing to claim
22 uher ei 1 neto g Eb clafin I RABAE ClrEE i A8 IR D e 25,
Use accor di ng itdudingadeno@reiprpeny inelading ser-srasit calldyeg rasersigast carsinaget unour
cells for chegphhRei@pY.gOdold8ehiRaioaRY, aclfe rdRlogbn@ R TAUkAGhIa 08§ an

anti - cancer, aqgnt and]agfongound gccordl&%_ﬁg?aq¥ o%iﬁon. claims | to 17.
27, A conbp nat-PSHOgR: BAdeh GIEoRe e ol PG of BERRRTY AR er agent i s
selected from platinum coordination conpounds for exanple cisplatin,

car bopl atin_ 0ry;08l hiligo cAl bNABRIPATBAKAMS vieal: EXARLLe pacl i taxel or

docet axel ; topoisonerasel inhibitors suc as canpt ot heci n conpounds for
exanpl e irinotecan or topotecan; topoisonerase Il inhibitors such as
anti-tunour pedopbyideoidng to ctiem 29 athere@Stht Odncexia apkAaepopisiugr 6f lymphoid
teniposidqb aqh&é%#nnur vinca al kal oi ds for exanple vinblastine, vincristine
or vinorelbine; @nti-tunour nucl eosi de derivatives for exanple
5-fluorouracil, 25 gentitabine or capecitabine; alkylating agents such as

nitrogen must arsdyed adebidimse¢l=aa 20 heref AP RtAneNGh ARNMQSERRE Henmetl Qnambuci |,
carnusti ne or_%ga%stlne' antl:tﬁ%nur ant hracycline derivatives for exanple

daunor ubi ci n, PRHICEAPY OF TSI P8 n or it oxantrone; HER2 anti bodies for
exanpl e trastuzunmab; estrogen receptor antagonists or selective estrogen

recept or rdul ch?mfbﬂ{atﬁ?f@m ﬁﬁtéHﬁ :a%&'%‘ and Qéo‘?ugﬂ]c;uﬁ&‘ Eecoﬁﬁnré%{oga!ﬁgéhé &he,

fasl odex or ral oxi ene% ar omat ase | Itors su as exe
anastrozol e, |94Maz2dPé’-and vorozole; differentiating agents such as
retinoids, vitamin D and retinoic acid netabolism bl ocking agents (RAVBA)

azmcyt dine: K pASSTTHR B PP s TLRRE hOdBeh s L nS AR Byt e
or gefitinib; Haimsytaordimsioacaseoindsidickonple cispad, 38rboplatibpr otabyplatinhi bi t or s
of the ubixgui thgme rc@mhﬁ@tﬁﬁ%r%ﬁ&rﬂﬁ@}ﬂa&%xeﬁmét@xe\/;ecbﬁo'iﬂﬁieré% 1infenebed dueh 129
as camptothecin compounds for example irinotecan or topotecan, topoisomerase 11
irthibitors such as anti-tumour podophyllotoxin derivatives for example etoposide or
teniposide; anti-tumour vinca alkaloids for example vinblastine, vincristine or
vinorelbine; anti-tumour nucleoside derivatives for example 5-fluorouracil,
25  gemcitabine or capecitabine; alkylating agents such as nitrogen mustard or nitrosourea
for example cyclophosphamide, chlorarnbugil, carmustine or lomustine; anti-tumour
anthracycline derivatives for example daunorubicin, doxorubicin, idarubicin or
mitoxantrone; HER2 antibodies for example trastuzumab; estrogen receptor antagonists
or selective estrogen receptor modulators for example tamoxifen, toremifene,
30  droloxifene, faslodex or raloxifene; aromatase inhibitors such as exemestane,
anastrozole, letrazole and vorozole; differentiating agents such as retinoids, vitamin D
and retinoic acid metabolism blocking agénts (RAMBA) for example accutane; DNA
methyl transferase inhibitors for example azacytidine; kinase inhibitors for example
flavoperidol, imatinib mesylate or gefitinib; farnesyltransferase inhibitors; HDAC
35  inhibitors; inhibitors of the ubiquitin-proteasome pathway for exampie Velcade; or
Yondelis.



28. A product containing as first active ingredient a conpound according to
any one of «clainms | to 17 and as second active ingredient an anticancer
agent, as a conbined preparation forysj nultaneous, separate or sequenti al
use in the treatnent of patients suffering fromcancer. 5 29. A process for
preparing a conpound as clainmed in claim1, characterized by a) reacting an
internmediate of fornmula (Il1) with an internmediate of forrmula (111) wherein
Wis an appropriate |eaving group such as, for exanple, halo, R6 NI RL R
~XI Y-(CHR )P (CHz)~ X-N-(CHZ)mj-( i H2)s ~J-(CH 2t ZNH /~\ 4 (1l) R3
(1''l) R5 R REBHA @hoddcticoRining asYar§t@GeiRre)ipgre GRRY) oxaphfdCki2prling-to @hy bi)ofN- ( CHOX
Z3 (I) R10 v@e%i ' ' ' im1l; b)
converting a g%ﬁnpg;ﬁ%)d o@fagﬁ%ﬁgx%{v%%ﬁjﬁ%@%ﬁ,@?g 5:%)%? ahgrcgllhﬁlﬁ?aeferred to
as conpounds PEPaRbeR{Ar impyltapgous; sepasate gnisguendial e in Biedspnent 9f palipt ein X i s
CH2, 15 her ei guff@hgrfodficdm@erdas conpounds of formula (I-a), in the presence of
lithium alum niumhydride in a suitable solvent, 130 R6~-N Q7 O1l1 ~/R 2
-(CHR )p (CH2)ri GCN(CH2)mf_ i H)s (¢, R N(CH)t-Z (1-b) R RS R6,N -Q
RLR2 7 ~/ 2%-4OwRessifo(1@riXrms Glaemioyrds chaired in-claip IHehagacterided B32) t - Z

a) reacting an intermediate of formula (II} with an intermediate of formula (1I1)
wherein W is an appropriate leaving group such as, for example, halo,

6 - Rl R?
) \N/Q‘\Y"(CHR?) ~(CH,) *—X——IL**(CH ) ﬁ 7
< p \=Ha)n 2 mll\;——((]:HZ)s t W—(CH)—Z
\ NH
we (I R} (1
RFR
6 R 2
N Sy (CHR)(CHy) *—-‘X-—'Il\lw(CH) LA cH
- Jp 21 2 mv—"fl 2)5
\ T"‘(CHz){_'
/\?\/‘R“ (D R’
10 R® .

wherein the variables are as defined in claim 1;

b) converting a compound of formula (I} wherein X is C(=0), herein referred to as
compounds of formula (I-b), intd compounds of formula (1), wherein X is CHa,

15 herein referred to as compounds of formula (I-a), in the presence of lithium
aluminium hydride in a suitable solvent,



RS R wherein the variables are as defined in claim1l; c) reacting an
appropri ate carboxal dehyde of fornmula (1V), with an internediate of 5
formula (V), in the presence of an apps®priate reagent, in a suitable
solvent, R~ Qp t2 Y-(CHR7))p (CH2)n CH + I{N-(CH2)m/'- ( H2)s
N(CH2)t-Z b~c" Ra (IN (V) RB RSRG-F-NNQRL R2 \ ( f /RY- CHR)P (CH2)n
CHZ N(CH2)mi /~(i H2)s -(CH2)t"Z N R RS wherein the variables are as
defined in claim1; 10 d) reacting an internediate of forrmula (I1) with an
appropri ate carboxal dehyde of fornula (VI) wth the formation of a conpound
of fornula (1), wheéin t @¢s 1, herein refefred to as crhpounds of fornula

(1-c), 131 R6, NQR Nt 20 2)p. (CHR) JF-X - N- (CHAmM - (i H2)s + HC-Z
NH (M) R N R3 RS RGN Q g%ﬁ‘?‘ ?)_LCI%)NT{_CI‘\?m‘K'H%)s-(j H2) s
NCHz Z /JIXR (I _c) R3 - RS~pherein the variables are as~“defined jn claim1l;
i of formula (VI1) with [ithium alin % Hdri de
'4th t he (F®rmati on of a conpound og3 formula (1),

e) reacting an inter
ina 5 suitable solv

wherein s is 1, R’ R
6 R! 2
R e N/ \ l .\/\I
"Y—(CHR);(CH,),——CH,—N—(CH,) =1~ ———CH
— P 2/n 2 2 m]l\/’T“‘f 2)5
= l
\
\ - N (CH) 2
.,
/- (I-a) &3
RS

wherein the variables are as defined in claim i;

¢) reacting an appropriate carboxaldehyde of formula (IV), with an intermediate of

5 formula (V), in the presence of an appropriate reagent, in a suitable solvent,
6 R' R?
) \N/Q"\Y (CHR").~(CHL) —-(IC??H ¥ HI!J (CH,) ﬁi__(CH )
- p 2 - 2 m_ll// 2 5
— |
p :
/4\R4 ) %) R
RS
6 R 2
‘ N ) - Chp— s e
P 2)n A 2 m-—H;/ 25
2
—3
\ lil——(CHg)t'—Z
o
/2, (I-a) R
g

wherein the variables are as defined in claim 1;

10 d) reacting an intermediate of formula (II) with an appropriate carboxaldehyde of
formula (VI) with the formation of a compound of formula (I), wherein tis 1,
herein referred to as compounds of formula (I-c),




herein referred to as conpounds of formula (I-d). 2 R6 .Q~rl |
Y-(CHR7)p (CH2)n X-N- (CH2)mi .,/ -C=0 N(CHZ)t Z 5 bR4 (VII|) RB R 6
2 N\Y-(CHR2)p (CH2)n X-N-(CH2)mM ~ 1 G3H2 N (CH2)I-Z 1 ~ RS Ra ( )

N\
| _d

wherein the variabl-es are as defined in claiml1. 10

10

f 2

RﬁmN/Q | - 9
Y~ (CHR) - (CHy) X~ N—(CHp)i - [\/‘T—"GCHz)s + HC-Z
o
\ TH (V1)
X, a e
R
RS
6 R R?
¢ \N/Q“\Y—(CHR?) -(CH,) ——X——lli-—(CH) ﬁ l—(CH)
p 2/n 2/my
—_— ™~ 7 v J -
\ (1-c) R®
RS

wherein the variables are as defined in claim 1;

e) reacting an intermediate of formula (VII} with lithium aluminivm hydride in a
suitable solvent, with the formation of a compound of formula (I}, wherein sis 1,
herein referred to as compounds of formula (I-d).

R R?
= NS Y——(CHR7) ~(CH,) —%— I!JW(CH) A‘\' C=0
o 2/n 2/m K//})—""" =
/X, (VID R?
R R
: R! R2
= NS Y—(CHR7) -(CHy), X 111 (CH,) ,/§/\| CH
2)n 2)m —CH;
ey ]\/l
\ Nm(CHg)r—
/X (-d) e
R5.‘/ R4 R

wherein the variables are as defined in claim 1.
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