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Field of I ion b5The present invention rel ates I I ounds
and conpo‘&p?f)g)zoy{c%nt ai ni ng said conpounds acting as anﬁ)?g}gﬁ’g@tﬁ@égﬁs

Mor eover, the present invention provides processes for the preparation of

t he di scl osed conpounds, conpositions corK)ri Si ng t hem and net hods of using
them for instance as dNRQJile DERIVATINESAT ANHCANCER AGENR? ment  of
cancer. 10 The present application clainms priority of European patent
application No. 09152089.0, which is incorporated herein by reference.

W t hout being bound to any theory, it is currently thought that although
MDM2 and p53Fictpoehemivekgyn el enents in tunor cell biology and have key
roles in the.cellular respon to.cell insult or stress.and although, 15t he
present - compatnaerriREBe e Bfidus chfibtiasdho hpEETiAR oMl By "y
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replicati ve- ieppangd methpdnefaising theppor insfagee ahamepisieydapi@darifey e
anti-tunor agtitmichyofddfantdre conmpounds. The present conpounds 20 al so exhi bit
ant i -proM)ferative effects in tunour cells that are devoid of p53, devoid
of functtonal p53, or having nmutant p53, and furthernore they can sensitise
tunori geni ¢ Taé besé¢mmpplianioh brimpyriads of @diapeirepapyt.apphcitios No. DAMER089.0,
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damage or_ce stress ée,g oncogene activati on, OonEer e er osi

hypoxi a) 13 | ethsipsessnt gmpquady iwgeease tha CXPIesee{dy 3i H aperary Boighey Mayast t o t he
activation ofeprdient thépafatyhbRbulaf tafeMBIDShich thedaBRAt ¥dthsdunds eNVE@Sthtine
30cell into glther r.om h arrest or nt o the.gr%ﬁe%s%ﬁ of '%PO t 0si S... Thus,
an i npor t ant 9PN Rofenh B CHUCH ANEAOR A THERREP STV S;?B&ﬂ i2F & FES on
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nutants ther ﬁﬂlfctiol?dlggg,rlﬁfthia\/ﬁ Shd &t pBB,Qirfﬁi ffndRre Aty cANERRCS R aled
proteins thereof, Additjonal fgy, as used herein, the 'term"NMDM" | ncl udes

MDM2 anal ogugdls far ghemgtharapyanddadinthgitP¥s MDM4, and MDMR honol ogues and
anal ogues of other aninmals, e.g. the human honol ogue HDM2 or the WD
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the inventi oReilRidd kB8 heR é?@s‘-i@tﬁ,i@?éxiﬁﬁw&tof 5B elSeass RS inkra@in ps3
phenyl am noc rbonéll i nd&lﬁ%lpqide,rl vatives as b- rec ant agoni sts. 10EP

pto
1129074 desclavpisdeads g, Y@O&&?Hleémnag@tggq AMUBINEHPeges Whch driyes the
endot hel3ml @bt deiflre parwth ageplodimo (NgTEdeck{ds oingoptsds. huk ntifgottasat ment

of angi ogeni ¢ _dj.sorder.s. .WQ1/ 24 provi.des rhoxyamni do deri.vat i yes for
the treatnen HHS#IOIAP’gzj%%SIﬁé? pr&ivglﬁ.i%%?‘?:‘%f%ﬁi}efﬁoﬁﬁ%o&ogs@a?llag%d;%e;nis (&,mél 't - ami ne
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bet ween pr ot Richgles MIBVI2afalbpges| @1 V@M Ko#so known as MDM4, and MDM?2

homologues and analogues of other animals, e.g. the human homologue HDM2 or the




bet ween MDM2 and p53. EP1443937 descri bes substituted 1, 4-benzodi azepi nes
and the uses thereof as inhibitors of the MDM2-p53 interactions. EP1458380
provi des WO=281040833201 i phenyl -i ni dazol ones that inhibit tRETArREOASIION Of
MDM2 protein with p53- |ike peptides andhave antiproliferative activity.
25 EP1519932 di scl oses bi saryl sul f onam de conpounds that bind to MDM2 and

can be used humaﬁiiadﬂ@l@gué Henagy MRG0 6/Ak0B 263dive raMEAG U BT Ddkidtion. Tt forms
WD2007/ 107545 009/ 019274, B%V‘g%ggﬁ/ 037308 and V‘DZO%%/ 037
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The corrpoun rese enti on show exce I n-vi ty and
excel | end sgsnonmble\f@r@ﬁmtalmaﬁﬁre lé’PVfléthl%O Pey have Iow affinity for the
P450 enzynes which reduces the ri sk of adverse drug-drug interaction

allowi ng for_a w der fet\y mar gi Mor eover, the conpounds of the present
i nvention hﬁﬂéﬁg@ﬂﬁ@-ﬂg@—rﬁéﬂ&% neur ol ogi cal effects and WD

2010/ 0893279911/1Emme@&1&16m03gst loehees, substinpedpiedykarticartaaglindolylpr of i | e
whi ch may favor %Sgﬁlenc dos limting toxicity of the conpounds.

Descri ption flv?' [GHP 0{3 Opr)l%sess',ent i nvention provi des conpounds,
conposi t10onER1d 290'bﬂnitsmhda adérafili¢ zcedamniys eambartorsofrtahardarsndothhkalconpounds

and conposi t r&oga fg{]tof }é‘éﬁﬁ&%sﬁﬁblﬂéﬂ‘éﬁ@hk& i H bhe dfang@gé}ﬁghﬂerdme

ef fecti veness enot her a and 'r adi ot her IS I nv I on_ concerns
conpounds of WP 3R Pﬂ%quQECflfQ(”FY)aHF%ﬂ‘EIH‘iaﬁQC %&t@t@a&@@ﬁ@ﬁﬁé@e@eﬁ someric
form t her eofdisewer el 317443 8isElpshs eidyfelic G- Mnleen%s@@'d@@Mhs cmmkn@ed t hat
hydr ogen or TEePFIGYRE SEECRS rao#’uisb%';&”geeat@ge«gawp BRI R
hydr ogen5or ﬂalynianm@bdéﬁdnkydywﬁé i s hydroxy or C _4al kyl oxy; R5 is hydrogen
or G _4dalk I r (o

phar maceut ?/cal ?59 acce %18%?@ ﬁ'}% }h@rgg&fyiagrrgﬁ%&s%o %%PIHQ{ h@é?ﬁ% HT reﬁ?ﬂtor
conmpounds ofWD@f)/déBéﬂ noyldmylmragmeécplmnyl derivatives asduhibiiens iof thedniegacti@uch

forms alt hO%ﬂvé&ﬁ"MﬁM’i Arfdd #553YEPPF§7Q@S ?Ebv‘ldbsttﬁ@ycﬁgQyﬁp&ﬁ{d@%@reﬁbﬁng nt ended
to be included within e scope gr%)esent i nvent i on he present

i nventi on alceBforBpEenad St@Bﬂlﬁh‘éf AiTBteds OLihe 81 ey Y OP FPAALE REPYideHr t he
manuf actgr e cofnpauf@dhaangibit tfﬁemhtetrz[oﬁ@hs H@W@@ﬂﬁl@[elﬁm gudhis aheCiprpaitivod of

2010/ 08oszy e e 3ER Potsttpre TR0 Mise S FSbspsie s bhene e P 8ol ng
def i ni ti ons thandksek éreecaiab ixibianreoikthp MIDNEdp entmavtions. EPH 4523 30gmroedey as-
someti mes u%ﬂS-@ﬁp&ﬂ?ﬁin‘ﬁﬁaéo@o&? HRPfHHiit thE"iiBraction of MDM2 protein with p53-
like peptides and have antiproliferative activity.
25  EP1519932 discloses bisarylsulfonamide compounds that bind to MDM?2 and can be
used in cancer therapy.
W02006/032631 , WO2007/107543 , WO2007/107545 , W0O2009/019274,
W02009/037308 and W0O2009/037343 disclose inhibitors of the interaction between
MDM2 and p53.
30
There is a need for effective small molecules that have potent inhibitory effect against

tumor cell growth, have a broad safety profile, and less undesired side effects.

The compounds of the present invention show excellent in-vitro activity and excellent
35  invivo anti tumor effects. They have low affinity for the P450 enzymes which reduces
the risk of adverse drug-drug interaction allowing for a wider safety margin. Moreover,

the compounds of the present invention have low drug induced neurological effects and



C _4al kyl as a group or part of a group defines straight or branched chain
satur ated 5hydrocarbon radicals having from1l to 4 carbon atons such as

met hyl , ewvbyebio/geeapyl, 1-nmethylethyl, butyl; G _6al kyl RETHEPQIIOOPI3Gé part
of a group defines stralght or branched chaln sat urat ed hydrocar bon

radi cals having from1 to 6 carbon atons such as the group defined for

gl f_4a| kyl havd apempydved hmd;dvascﬁ}arr@rdﬁlﬁ mdhmqm m@gﬁvbﬂ&ﬁ? lhﬂ?cnc%cﬁﬂisgenw

ef i nes st i n hydrocarbon radicals containing a

doubl e bo#gﬂgngkﬁgegbgﬁ%ggg§ﬁﬂﬁngo 6 carbon atoms such as, for exanple,

et henyl, 2-propenyl, 3-butenyl, 2-pentenyl, 3-pentenyl, 3-nethyl-2-butenyl,
and t he ILmﬁmnbﬁ@p§ﬂﬁéﬁﬂ@nﬁ&pn1substituents into ring systems indicate that
t he bond be atffached 10 any of the suitable ring atons. 15 For
t her ap8ut i CCSULESCNEVERIQR PO HEeoipRiads comppsiipas far. (2nyl methods o6 reatisiger ei n
t he count emhes. IFBrtHé’tﬁfoﬂ@ﬂﬁ@bh@@hﬁdé and CBRIpaNLi6ns d’ﬂQM@ﬁﬁ%ent sAkhSorPireaci ds and
bases Mh'QQeﬁiﬁlmﬂp E ﬁFUtICa ‘% gcce table hﬁo find use, for
exanpl e e pré heShIeghvengss Gtichepp Gragy an fﬂ‘ilé?t B¥tically

accept abl e conpound AII salts, whether 20 pharnmaceutically acceptable or

not are i NEiuGednMint dynbe ?80 n’ﬂs oF rrfG a,p(&esent i nvention. The

phar maceutical |y accepta as nen c%ed her ei nbef ore or hereinafter

are nmeant to conprise the t rapéutlcally active non-toxic acid addition
salt forns which 25 the c of fornu a (I) are able to form The
latter can conveniently be obL d by tre ng the base formw th such

appropriate acids as inorganic aci ,ibydrohallc acids, e.g.
hydrochl ori ¢, hydrobrom c and the Ilke rlc acid; nitric acid;
phosphoric acid and the like; or organic aC|ds for exanple, acetic,
propangic hydroxyacetlc 2- hydr oxypr opgnoi c, 2. oxopr opanoi ¢, oxalic,

mal oni c, 30mal i c taric,

2- hydr oxy- Hic 'ﬂilgg 6]?3’0%%%?1}6?]6%’#]&&%‘?19 fgﬁﬁtﬂi‘f’é‘?fgsw $I8Wi ¢, et hanesul fonic,
benzenesulR énhydrodyCGratliy] defzeatkesyil ponided tey cﬂedb]e@ubﬁm&itf@ﬁla@ed in

2- hydr oxy , xybenzoic and the |ike acids. Conversely
the salt g?ﬁ?%gﬁrgégg%ﬁggéfgﬁgég treatnment with alkali into the free base
form 35THe ithydsoeaids Gnalkpknul a” (1) containing acidic protons rmay be
convers edzipheadibistlcétB@rdpeuti cal |y active non-toxic netal or am ne
addition salt fornms by treatnent with appropriate organic and inorganic
bases. The p maceutical |y cceptable salts as nentioned herei nbefore or
her ei naf t repmeant t onprlse the therapeutically WO

2010/ 0893 PEJ/ P2010/ 0 6 - active non-toxic netal or am ne addition
salt forns (b e addlth, saN forns) whi ch the compounds of fornula (1)
are able to f Appr rk’at e base addition salt forns conprise, for
exanpl e, the annonlun1salts @Phe alkali and earth alkaline netal salts,
e.g. the Rfﬁithbgsﬁ@ﬂhyﬂbxpgpaﬁédLnn magnesi um cal ciumsalts and the i ke,
salts wt anlc bﬁ ﬁi . primary, secondary and tertiary aliphatic
and aronma |c Plsud X@Xﬁethylanlne et hyl am ne, propyl am ne,
|sopropylwadedn%heofﬁmnﬂbﬂxydan1ne i soners, dinethylanm ne, diethylam ne,
di et ol 5 gpropyl am ne, di-n-butyl am ne,
pyrrgﬁpdlﬁgh&fR %%FQQBthg&Q%%ﬁthzcgtrlnethylanlne triethylam ne,
tripropyl éﬁhﬁ@ac%}mcﬁuﬁ‘:ﬁchptﬁble sply thedtafer agolivaielthereofand 10i soqui nol i ne, the
benzat hi ne, N-nethyl - D-gl ucami ne, 2-ani no-2- (hydroxynet hyl ) -1, 3-
propanediiL, W¥drabanlne salts, and salts with am no acids such as, for
exanpl e, afgf H@HlF?gﬁﬁgmgﬁﬁhﬁﬁ%a$9ﬁ@“IGéWVEWQEWyﬂKHQH@ESHdTﬁrmﬁcan be
conver t edalihyoulgh @at mpﬂhbltw ihdic&6d th thBtaBote®rhil@ Ariated dE Pt Be ihud: wav\ﬁ M sal t
also:ﬁpnp{lscsfﬁgﬁ £ egnar .anmoni um sal ts (quaternary am nes ich the
conpdinds TSP TR il PfﬁﬁlgP@ ¥l e to form by reaction between a basic
nitrogen of a conpound of formula (1) and an approprlate quatern|2|ng

agent, s Exﬁpﬁ naII subst | hal i de,
aryl hal i (l;ieaﬁb %ngft ggfle ca%(ﬁ{)eba?‘%ﬁgﬁéde eof anglgPB 4@/’%‘? lggﬁ ‘Xl

aryl G _ol Ivaymufaqtme)f aémi}llcamnhiqut@dﬁ@cmﬁeﬂmdm kicontipdend aﬂfermula (Briyt
represenh%qugﬁb§hhﬁgﬂggcgﬁ£§ubst|tuted phenyl. Qher reactants with good
Ieavgﬁg groups nmay al so be used, such as for exanple G _6al kyl

trifl"Uor onmet hanesul f onat es, Cl1_6al kyl mnet hanesul fonates, and C _6al kyl

p-tol uenesul fonates. A quaternary am ne has a positively charged nitrogen
25Phar maceutical |y acceptabl e counterions include chloro, brono, iodo,
trifluoroacetate, acetate, triflate, sulfate, sulfonate. The counterion of
choi ce can be introduced using ion exchange resins. Preferably, the
termsalt neans the pharmaceutically acceptable acid addition salt forns
30and the pharmaceutically acceptable netal or am ne addition salt forns.




The term sol vate conprises the hydrates and solvent addition fornms which

t he conmpounds of fornula (1) are able to form as well as the salts

t her eof . WR2nI088326f such fornms are e.g. hydrates, al colRCraPesioantdle he
like. 35 It will be appreciated that sorr_ra_of t he conpounds of forrmula (I)
and their salts, and solvates may contain one or nore centers of chirality
and exist as ﬁﬁlﬁb&Qﬁ’h&i’ﬁsGﬁbd 3h the ﬂﬁ‘@gdlﬁg fl&iiBons anﬁhefﬁhﬁrﬂ"eﬁﬁﬂ&lexplamed

"stereochem,cal | %1 igmerlc or s 8 rr%g ds of f or mu %8% as used

her ei nbef or &STYBRF LRSS §r M5 FEL RS m?;eﬁr’ﬁﬁ BCh i ci?ﬁ‘lpgflff $ame at ons
bonded by the sane sequence of bonds but having different three-dinmensional
structur es hialicybasea grotip bi pﬁr&df@gﬂg@d&ﬂir&s sthightorthinenchedloim stsurafedf or nul a

]S LI),] C?ing n &ézf;lﬁp \ggrtrbg@ E%F L] {;haavgélsfa omelptpﬂll ca;ret) Sge{tt such%h¥r§e't]§h O&fgga%rogyl

eSss ervvl Se nen
i ndi cat ed tlhmethlybmw,diutsde@ @it hon gwiup oo pp oha graderefiess sthaghtpxrandhedf al |
P?iﬁ% P: g st %5%?1 %?At& dfoé %al&%f‘iﬁ% f]]%ﬁn Wl 6 it o@%fhs%cﬁ f8hé i dual

1orree. i ¢ R 5y iy Tl e RAAS TG

nore prefer %E}bﬁgh{ mrhﬂi@ed éﬂm?(%y&%@d}b&pfaaldars%ﬁfaﬂbh%a beste bb@nadl Wavidgur t her

preferably |less_th % and no refera | ess,t of the other
oner (397 OMAS0 DAAGAN 2 EEOTIVEE At Tore B RaTeR) 2 PEHFBH.  oteaHee spect {1 ed
as R this rmpemertyhatpdnb@yhGrrpaumdz-beteﬁylbmtchtmeihaéI y free of the S isoner.

O if a conmpound of fornmula (1) is for instance specified as E, this

15nmeans that .t he, conpound. i s bstantially fr th isoner. |n
particul ar, L[é?eegrdé%‘ﬁlé O R ﬁtftg?rléi ?/rlﬁ%v%su%llﬂs 1n§lcat8rtha§ tﬁ%‘%‘fngrﬂ%g?‘f %tkjc hed
substi tuent so amy bf thakwitdbleyeg atom§partial | y) saturated radicals may have

ei ther the cis- or trans-configuration. Conpounds enconpassing doubl e bonds
can have an E (entgegen) or Z (zusammen) -stereochem stry at said double
bond. The t dofthesapsuti¢ pspnsaltsRf the comperadsoidggpda Wi jare thawihareinghger son

skilled in then®fibn 1s§1h§f1ﬁ&£ﬁ@(f§!ll‘}%l:&e}5tdb@%e%rf Qilﬁ&)f@&d& H@d BRPRURASOT
formula (1) are obvrousq?%(rnteag)f obefegb dvvrt esco of this
i nvent i on. d@enghapnageuticilyageeptablemay,glse fipd pie cf§a’6‘P Ipéepflfa%(’f}\ﬁfch are
st er eochem gakifiyatfosr ¢ a;ﬂﬁrﬁﬁehﬁdﬂ@@c@@&b@cﬁ&i@uﬁdmmﬁmw@eﬂmons when two
st ereogeRi c centers. bsa in a

nol ecul 28 rP% ncace'glc nggcce agfe (frsnogérgrlﬁa ed dqgggédﬁ) oaﬁ&aﬂlpﬁl%i’ %’%f Prel og

sequence r ulisyentiont he Iovvest nunber ed ch| raI center, the reference center.
The configuration of the second stereogeni c center is indicated usi ng

30rel ative descriptors k where R* is al ways_ specified as
the refer enJ@e@eﬁrreaceewllymceR 3"’? & HP%@F@%OI@QNF@I‘*@@@W? Rr hefelnalefeiehiral ity
and [R*, S*] meradt @baéoeﬁprﬁe meetherapéuuuﬁrlfy Kive bk-adit Yoid Roditiex @ﬂpfo@ms iwfhidbhe

| t d chi t S t

the. sectna. dbrtesniuedrof Bl Drtes Aie EE IR ofe 18 AL rSEREn Y R0 ERA "

S-[R+, S¥]. Ibfy tteatingathd baf¥ foamevitiseah appmpnpieacrtls eninofganlveachlsgfoeskamppleori ty

|35 substit ”%&h@@hé Qc?dsaﬁ &r&éh‘i?&caflp%b?o&ﬁg‘abﬂtﬂeﬁﬁge[ élﬂﬂné%fde[{%tﬁ@%éldg t he
owest rlng brtrari osition’ o

pl ane det er mhashoy atslldelnd itheglikey oF @rrgﬁnl¢ﬁ@1d§>(f§f @xaerplefacrtrcepmpgﬁ@ethquxar it y

substi tuent jon;d b%y@fd&?«%ro%ﬁﬂdm%éi r&;ﬁh@i@noﬁq@%hl'&nkhﬁac%im nSM&t SuhhAtat i ve
to the Sosrtron of "t he MgheSt prrorrt bstj.tuen

2010/ 089827 PeeCERerey oBYPe 1 73-Prapanelficap 1%6’&@%%9@ GERBERUHARS
"cc, if it Ueﬁzdh@srﬂﬁﬁlcs anﬂetﬁyldelzeﬁesmfemde%mqh?mesmﬁmm aHdebdybertdog, r i ng )
system or [ t her si of the ane determ ned by
the ring sydtammosrhutobelii SRLE R afel Hillebdl MNP ER T,

accor dance wohverGddryitcatmei stthatkadi inortba feabasedofd.. O g. Chem 1970, 35
(9), 2849-2867), and refer to the position of the substituents on a ring
noi ety. The conpounds of (1) be synthesized in the formof racemc

m xt ur e85 of The cemmlmdﬁnaérfermm cerpinig asidiapraicnd Maydo copetigddntedheir

fol I owi ng artﬁerﬁﬁ&%al[ﬁa%ﬁkré‘hbr@fbxﬁ’é fh@t%ﬂdf ;ﬁﬁmeﬁbaaubeeﬁmo@meew@mt @itnf ornul a
(1) may be converted’into the corr i astereoneric E‘Ialt forns by

reaction wi PRPIPPERCIOAEANE 2 IpQisanie vg ess&f’ﬁgfi@&??@ft’é pqcep@giesalivisns are
subsequent | ynseipasdhaeinbéfore @trramater by meneat diskecotiprise aled therapébutically
crystallization and the enantionmers are |liberated therefromby alkali. An
15al ternati ve manner of separating the enantioneric forns of the conpounds
of formula (1) involves liquid chromatography using a chiral stationary
phase. Said pure stereochemcally isoneric forns nmay al so be derived from
t he correspondi ng pure stereochenmically isoneric forns of the appropriate
starting materials, provided that the reaction occurs stereospecifically.
Pref erabl y |f a speci f| c stereor soner i s desired, sar d 20 corrpound vvr II be

o - . o, Y . —yr



35 An interesting enbodi nent of the present invention are those conpounds
of fornmula (1) wherein the RL substituent is placed in position 7 of the
i ndol e noWet2g10/a8e32¢e, conpounds havi ng the foll owi ng f oPEHIER201085131An
interesting enbodi nent of the present ingention are those conpounds of
formula (1) wherein the Rl substituent is placed in position 6 of the
i ndol e noi etsgtivelendexic Matdmpamisadditicnnglttftrend (tbhdemdﬂng)nfsalt fidHh&) Aich the

ndol e m ; ds of

:c (r;r ?nrjlez '( Q?C&?P&gidg%ﬁo(rﬁtl% (Ij}) V\%Q 5@?2@&5{%\/&%} éﬁpatgﬁfse &4 ]k101['l %3 o(%%lgr tS | gul ar
- CH2- OH, ce@aet)l% fyw exarpple Ghe @p@)aniun Sal@-lﬂfw@Hlemﬂd eattm(amammm) st
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enbodi nent @ﬁsopmpykmasfemiu nrlmmmMrmnpﬁrcdlmﬂimpq)eﬁdmpguaqmobﬁe formula (1),
(I-a) or (I ﬂ%m dlrret th reof as
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enbodi ment ]{)hgzrleoi}@%&s}@lagc&§>l tsed aalri)love V\:hEI?EI n %Bmsﬁgg?gssgérﬁ%%ﬁ??fogen WO
2010/ 08932 7PEF EPI1§/%95 § e 9- An interesting enmbodi ment of the present
i nvention aCenvehefethe oapumdsin Ot chbovdmet dy (Hehtment with a01d iblo-the (@€ aciwhenever
possi bl e, dlJnnt eresting enbodi nent thereof as indicated above, wherein R3
represent hydroxyCl_4al kyl, in particular -CH2-0H Preferably this R3
substitldent is placed in positi on 2 of the pyridine noiety. 5 An

i nteresti norkedi 0 f
formila (1) (- akﬂﬁﬁ”‘“’ FOpbitGs Mt imde) WAy R (HRRSRSARAKI Wich
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formula (1) an I nteresting

ver DPOsSi ,
embodi nent E{“h(%%”é’B%]lya?b WBF&léﬁéalk Qge éa(j’@?n R4 represents G _4al kyl oxy,
i n par 20cul Grsatketdachopylhalide) atyhctaehkﬁgrlhamge erhodCnRikyliefide heg. ﬁﬁeﬁﬁﬁ[ﬂdlderbte ntion
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pr esent mvem@mhan@rlesmhose conmpounds of formula (1), (I a) or (l-b) or,
whenever possible, an interesting enbodi nent thereof as indicated above,
wherein R4 is hydroxyl and R5 is hydrogen. 30 An interesting enbodi nent of
t he presentPrefgiAghL Fftﬂie@i galt moans thonpsmacwtiof]ly ancepthlle @bl additioa)salo forfrs- b)

or, whgneveind pRSsHapthSseuBfaliy o8 Raid ﬁﬂta@@p%hﬁ%'a mBH%ﬁl?PJmﬁ‘S .

above, wherein R4 is hydroxyl and R5 is in particular nmethyl.
An interesting enbodi nent of the present |nvent| on are those conpounds of

fornul a 35(Thg tertd saAyat@corprise} ﬂ@rhydvdt@rwl\d%blv@ﬁﬁﬁldm&l foRfls WRIANBSt i Ng
enmbodi rrent rg@%/ogggﬂg% t ed bg/\%g%%higvr ﬁlf’g t1|1:§:4s S thereo%alExgggfés Oi;\nd R5 is

hydr ogen.
such forms are e.g. hydrates alcoholates and the like.
35
It will be appreciated that some of the compounds of formula (I) and their salts, and

solvates may contain one or more centers of chirality and exist as stereochemically
1someric forms.



An interesting enbodi nent of the present invention are those conpounds of
foimula (1), (l-a) or (I-b) or, whenever possible, an interesting

enbodi nerwoheyisgf27as i ndi cat ed above, wherein Z is a r &GIraERR016/05f306 mul a
(z-1). 5 An interesting enbodinent of theg present invention are those
conpounds of formula (1), (l1-a) or (1-b) or, whenever possible, an

I nteresting enbodi nent thereof as indicated above, wherein Z is a radi cal

of formula (g- % « Al.l possi.ble c i nations of t aboves i ndi cat ed
nt eresti ng Digb raseenepBOTB S aran oo el dBa IR B cope of
Ler s e S, . . . P
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- CH2- CH25 CHapietigngeable-ehizhdhe cnapagmdepptorrplai(h) and thgjuplsgmpceycatst hyl ; R3
|'s hydrogen ReeptfPii2sdisior BrlydiSlo S AP cinalMB A&V mafPodsgsshy dr ogen or
met hyl , or and R5 are taken_t o_gﬁj'{cher 5410 form gGo,. r ef(gr ably, ({ he
compounds of URIRR 4bvaeimitionsker NACaFGLpe ARPraiftloierigRata of cgmpounds
st er eochem aihbtgs fHermpixn oPilepessittdlsieropruicdlydftohdite formsentwellrgendh ¢h are
selected fr the .group consi st i of 2010/ 089327PCT/ EP2010/ 051316
SR o1 R Rl Bt ot WPaR Ry AP G e @RGhARSTD
10 free, i.e. associated with less than 50 %, preferably less than 20 %, more preferably less
than 10 %, even more preferably less than 5 %, further preferably less than 2 % and
most preferably less than 1 % of the other isomer(s). . Thus, when a compound of
formula (T) is for instance specified as R, this means that the compound is substantially
free of the S isomer. Or if a compound of formula (I) is for instance specified as E, this
15  means that the compound is substantially free of the Z isomer.
In particular, stereogenic centers may have the R- or S-configuration; substituents on
bivalent cyclic (partially) saturated radicals may have either the cis- or trans-
configuration. Compounds encompassing double bonds can have an E (entgegen) or Z
(zusammen) -stereochemistry at said double bond. The terms cis, trans, R, S, E and Z
20  are well known to a person skilled in the art.
Stereochemically isomeric forms of the compounds of formula (I) are obviously

intended to be embraced within the scope of this invention.

Of special interest are those compounds of formula (I) which are stereochemically pure.
25
Following CAS-nomenclature conventions, when two stereogenic centers of known
absolute configuration are present in a molecule, an R or S descriptor is assigned (based
on Cahn-Ingold-Prelog sequence rule) to the lowest-numbered chiral center, the
reference center. The configuration of the second stereogenic center is indicated using
30  relative descriptors [R* R* ] or [R* S*], where R* is always specified as the reference
center and [R* R*] indicates centers with the same chirality and [R*,5*] indicates
centers of unlike chirality. For example, if the lowest-numbered chiral center in the
molecule has an S configuration and the second center is R, the stereo descriptor would
be specified as S-[R* 8§*]. If “o”” and “B” are used : the position of the highest priority
35  substituent on the asymmetric carbon atom in the ring system having the lowest ring
number, is arbitrarily always in the “o” position of the mean plane determined by the
ring system. The position of the highest priority substituent on the other asymmetric

carbon atom in the ring system relative to the position of the highest priority substituent
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on the reference atom is denominated “o/”, if it is on the same side of the mean planc
determined by the ring system, or “B”, if it is on the other side of the mean plane

determined by the ring system.

The terms cis and trans when used herein are in accordance with Chemical Abstracts
nomenclature (J. Org. Chem. 1970, 35 (9), 2849-2867), and refer to the position of the

substituents on a ring moiety.

The compounds of (I) may be synthesized in the form of racemic mixtures of
enantiomers which can be separated from one another following art-known resolution
procedures. The racemic compounds of formula (I) may 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 therefrom by alkali. An
alternative manner of separating the enantiomeric forms of the compounds of formula
(I) involves liquid chromatography using a chiral stationary 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 is desired, said
compound will be synthesized by stereospecific methods of preparation. These

methods will advantageously employ enantiomerically pure starting materials.

The present invention is also intended to include any isotopes of atoms present in the
compounds of the invention. For example, isotopes of hydrogen include tritium and

deuterium and isotopes of carbon include C-13 and C-14.

Whenever used hereinafter, the term "compounds of formula (I)" or “compounds of the
present invention” is meant to include also the pharmaceutically acceptable salts, in
particular the acid or base (metal or amine) addition salts, all stereoisomeric forms, the

solvates, and all polymorphic crystalline forms or amorphous forms.

Whenever used hereinbefore or hereinafter that substituents can be selected each
independently out of a list of numerous definitions, all possible combinations are

intended which are chemically possible.

An interesting embodiment of the present invention are those compounds of formula (I)
wherein the R substituent is placed in position 7 of the indole moiety. Hence,

compounds having the following formula
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R LT

RZ
NHONH—Z

(I-a)

An interesting embodiment of the present invention are those compounds of formula (I)
wherein the R! substituent is placed in position 6 of the indole moiety. Hence,

compounds having the following formula

R \CQ\ 2
/ i
NH‘@—'N H—Z

(I-b)

An interesting embodiment of the present invention are those compounds of formula
(D, (I-a) or (I-b) wherein R!is hydroxyC;i_ealkyl, in particular -CH,-OH, -C(CH3) »,-OH,
-CH(CHj3)-OH, -CH,-CH,-OH, -CH(CH(CH3),)-OH, -CH,-CH,-CHOH-CH3, more in
particular -C(CH3) .-OH.

An interesting embodiment of the present invention are those compounds of formula
(D, (I-a) or (I-b) wherein R'is Csgalkenyl, in particular -CH=CH,, -C(CH3)=CH..

An interesting embodiment of the present invention are those compounds of formula
(I), (I-a) or (I-b) or an interesting embodiment thereof as indicated above, wherein R?is

hydrogen.

An interesting embodiment of the present invention are those compounds of formula
(I), (I-a) or (I-b) or, whenever possible, an interesting embodiment thereof as indicated

above, wherein R?is Cy4alkyl, in particular methyl.

An interesting embodiment of the present invention are those compounds of formula
(I), (I-a) or (I-b) or, whenever possible, an interesting embodiment thereof as indicated

above, wherein R represents hydrogen.

*
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An interesting embodiment of the present invention are those compounds of formula
(D, (I-a) or (I-b) or, whenever possible, an interesting embodiment thereof as indicated
above, wherein R® represent hydroxyCy_salkyl, in particular -CH,-OH. Preferably this
R® substituent is placed in position 2 of the pyridine moiety.

An interesting embodiment of the present invention are those compounds of formula
(D, (I-a) or (I-b) or, whenever possible, an interesting embodiment thereof as indicated

above, wherein R* represents hydroxy.

An interesting embodiment of the present invention are those compounds of formula
(D, (I-a) or (I-b) or, whenever possible, an interesting embodiment thereof as indicated

above, wherein R? represents C1.salkyloxy, in particular methoxy.

An interesting embodiment of the present invention are those compounds of formula
(D, (I-a) or (I-b) or, whenever possible, an interesting embodiment thereof as indicated

above, wherein R’ represents hydrogen.

An interesting embodiment of the present invention are those compounds of formula
(D, (I-a) or (I-b) or, whenever possible, an interesting embodiment thereof as indicated

above, wherein R’ represents Cy4alkyl, in particular methyl.

An interesting embodiment of the present invention are those compounds of formula
(D, (I-a) or (I-b) or, whenever possible, an interesting embodiment thereof as indicated

above, wherein R* and R’ are taken together to form oxo.

An interesting embodiment of the present invention are those compounds of formula
(D, (I-a) or (I-b) or, whenever possible, an interesting embodiment thereof as indicated

above, wherein R” is hydroxyl and R’ is hydrogen.

An interesting embodiment of the present invention are those compounds of formula
(D), (I-a) or (I-b) or, whenever possible, an interesting embodiment thereof as indicated

above, wherein R* is hydroxyl and R’ is Ci.salkyl, in particular methyl.

An interesting embodiment of the present invention are those compounds of formula
(D, (I-a) or (I-b) or, whenever possible, an interesting embodiment thereof as indicated

above, wherein R* is Cjalkyloxy and R’ is hydrogen.

N H HO
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An interesting embodiment of the present invention are those compounds of formula
(I), (I-a) or (I-b) or, whenever possible, an interesting embodiment thereof as indicated

above, wherein Z is a radical of formula (z-1).

5. An interesting embodiment of the present invention are those cdmpounds of formula
(I), (I-a) or (I-b) or, whenever possible, an interesting embodiment thereof as indicated

above, wherein Z is a radical of formula (z-2).

All possible combinations of the above-indicated interesting embodiments are

10 considered to be embraced within the scope of this invention.

An interesting embodiment of the present invention are those compounds of formula

(D), (I-a) or (I-b) wherein R' is -CH,-OH, -C(CHjz) ,-OH, -CH(CH3;)-OH, -CH,-CH,-

OH, -CH(CH(CHj) »)-OH, -CH,-CH,-CHOH-CHj3, -CH=CH, or C(CH3)=CH,; R” is
15  hydrogen or methyl; R? is hydrogen or -CH,-OH; R* is hydroxy or methyloxy; R’ is

hydrogen or methyl, or R* and R® are taken together to form oxo.

Preferably, the compounds of the above-indicated interesting embodiments are
stereochemically pure. |

20
Preferred compounds of the present invention are selected from the group consisting of
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OH including any stereochem cally isoneric formthereof; a

phar maceutically acceptable salt thereof or a solvate thereof. (* neans
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including any stereochemically isomeric form thereof;

a pharmaceutically acceptable salt thereof or a solvate thereof.

(* means relative stereochemistry)

Preferred compounds of the present invention are selected from the group consisting of
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including any stereochemically isomeric form thereof;

a pharmaceutically acceptable salt thereof or a solvate thereof.



OH 15and having a | evorotatory rotation neasured with light at the

wavel ength of the D-line of sodium (589 nm at a tenperature of 20 C and a
cel | pat Wwergtansef271 dm in chl orof ormat a concentrati oRCHEP20199513g¢ Ml ; or
a pharmaceutically acceptable salt thereof or a solvate thereof. WO
2010/089327PCT/EP2010/051316 17- OH and having a dextrorotatory rotation
nmeasured wi t/h éiobﬁd vehe pesaitinedntivhés Be kbmpoafd Ieediguie (ABYing) at a
t enperature %O C and a cell pathlength of 1 dmin nmethanol at a
concentrati 410. 33 ng/ mM; or 5a pharmaceutically acceptable salt

t hereof or a --(ﬁhte thereof. A preferred conpound of the present invention
is the enantlonerfhaV|ng the following fornula OH 10and having a

| evor ot at ory 184 on neasured with light at the wavel ength of the D-line
of sodi um ( 5§ t a tenperature of 20 C and a cell pathlength of 1 dm
i n nmet hanol at#acencentr at) of 10. /ml; or a pharmaceutically
acceptabl e salt t her eof V&7 & sglvite of . 15The conpounds of fornula

(1), their pharnaceutlcally acceptable salts and stereochenlcally i soneric
f orms t her edgfphaapadsutigallypaeentrblnsabicheest oronwlvateiiaepf. The starting
materialg and some of the internediates are known conpounds and are
commerci al ly avail abl e or be prepared according to conve
reaction prdtBHFTES cgglp@éﬂ%%ﬁhwr%qunw fih comPeudiedns qﬁwgg
respect is gbsaulpade to 20 synthesis methods described in W2006/032631. A
nunber of such Q{ paration nethods will be described hereinafter in nore
detail. O her—yfe ds for obtaining final conpounds of formula (1) are
descri bed in the anples. 25 In general, conpounds of formula (1) can be
prepared by f yg an internedi ate of fornula (I'l) with an internedi ate
of formula ( 'erein vm sna Suit e |l eaving group such as, for
exanpl e, hal o, e. ony or iodo, or a sulfonyloxy radi cal
WO 2010/089327PCT/EP2010/05 3 as net hyl sul f onyl oxy,
4- et hyl phenyl sul fonyl oxy and the Ii reaction can be perforned in a
reaction-inert solvent such as, for ex an al cohol, e.g. nethanol,
et hanol et hanol anol tan I d the Ilke an ether, e.g.
1, 4- d|oxanén%PﬁFéﬁﬁbﬁ?BPﬂ“?ﬁgﬁﬁ1§§Eﬁ5@% er%ntable acid, such as for
exanpl e 18iC1,a phaihacebtioallyias pepogbdn@ltaheledihe d dokwate thekeof.one, e. g.
4- et hyl - 2- pent anone; or N, N- di net hyl f ormam de, nitrobenzene, acetonitrile
and the |like. The addition of an appropriate base such as, for exanple, an
al kal i or edk prefesredaiompeund phihe peasbriateation itifid epapsiomes hivgna ths folowing
organi ¢ basgymgug- N N-diisopropylethylam ne, triethylam ne, sodium
carbonate or pota55|un1~arbonate may be utilized to pick up the acid which
S e reaction. A small anount of an
Or potassiumiodi de may be added to
nhé&nce the rate of the reaction. The
out at a tenperature rangi ng between
bt and the reflux tenperature of the reaction mxture and, if
desired, the rleaction may be carried out at an increased 15pressure. RAL
R1

appropriate netal
pronote the ‘
reacti on may

OH
15  and having a levorotatory rotation measured with light at the wavelength of the D-line
of sodium (589 nm) at a temperature of 20 °C and a cell pathlength of 1 dm in
chloroform at a concentration of 8.59 mg/ml; or

a pharmaceutically acceptable salt thereof or a solvate thereof.

20 A preferred compound of the present invention is the enantiomer having the following

formula



Nl NH( i2-NH2 (i) In the above reaction, internediates of fornula (1)
wherein RLis -C(OH)(CH3)2 can result in the corresponding final conpound
of formulwo@byo/oghrein RL is -C(CH3)=CH2. 20 The above PERFPRON/06f31@nN
intermediate of fornula (m with an intgrnediate of fornula (11) can al so
be perfornmed in the presence of a suitable catalyst, such as for exanple
Pd(dba) 2(bis[ (1, 2,4, ~1, 5~dj pheny1- 1, 4- pent adi en- 3- one[ - pal | adi um) a
sui tabl e Iigand, f X mpl e B1NAP

(2, 2" -bis(di phen -hosphrn , 19- bi naphthyl), a suitable base, such as for
exanpl e sodjug \ertr air but oxI de and a suitable solvent, such 25as for
exanpl e tol @ . 7Conpounds of formula (1) wherein Rl represents

hydr oxyGi _4alfkyl", sai d conpounds being represented by fornula (1-1), can
al so be prepared by reducing the correspondi ng carbonyl derivative of
formula (1V)©°n the presence of a suitable reducing agent, such as 30for

exanpl e NaBind hawin a@eﬁwb&%@ r%ilﬂﬁﬂfeasﬁé@\thtﬁﬁgfnoit t%&%?&gﬁﬁoﬂh&%e € g

met hanol unds o or mul prepared by
r educi ng tﬁ)g 8%??%@%%%9 ﬁbggjﬂP@Fat‘&féroif ¢at F\ﬁ@d@fce}l @ﬁﬁhﬂ,ﬁngth( oyl dipét BicHapg]
representsz&ﬁkoﬁamk@mddoﬂmdﬂ3rn@@ﬂkyd in the presence of a suitable
reduci ng a H4, and a suitable 5sol vent, such
as for gxaﬁgﬂEnP%%ﬁg ;K:e}%% q@ﬂﬁ“&@?ﬂ SUIPGEteRgE nul a (1-1) wherein t he
R1 represents hydroxyC1 4al kyl and said hydroxyCl _4al kyl is placed in
position 7 i i ent b
Formul a (1457 arred o S TR s B AR POy RSy PR RBIb Bk o o
10f ormul a éQWﬁuﬂmth a SU|tabIe base, such as for exanpl e sodi um hydroxi de,
and a suitable solve uch for exanple tetrahydrofuran, or an al cohol,
e.g. ethanol and t&F e. Jo\ 01Yr (l-1-a) The conpounds of fornula (I)
egch other via art-known reactions or functional
group transko o The conpounds of forrmula (I) can al so be converted
into a phar ‘|caIIy acceptabl e acid addition salt by reaction with an
appropriate ;ciﬁ such as for exanple hydrochloric acid, in a suitable
sol vent, such as for exanple an al cohol, e.g. 2- propanol di et hyl et her,
di i sopropyl ®ther. WO 2010/ 089327PCT/ EP2010/ 051316 - 20- I n gener al

i nt er M@l atied hafing ﬁ)ldwfcﬁatbiyl rbtagion nrbasmé@mmfghbm tha%ea@rr%aﬁ b@eMline
e

i nternedi ate_o VII) in the.prese u net al  cat al yst,
such as foﬁ’?%&éé‘h’%%@ {8 ahte%]ﬁgratur? Rt :?(F] ‘i?; 8%LBatBI|%n%tL il {dab nemeBpRRint |
such as f ont esenephteation ofll0GHahg/mé. aqy. et hanol or ethanol and the like; or
platina ongg HM@&tlcallﬂgéc}égtaB CSR AL or 8Hf'afeat9 g fatal yst poison, such as

a t hi ophene sol ution | um pen oxid e presence of a suitable
sol vent, such as for exanple tetrahydrofuran. RIH R R2Zhydrogenation NHNO2
(VI1) 13 nt greest @ﬁs@ffcfrﬁﬂh 2 tHeW Jhlrf AR uhsal raepéfﬁﬁﬁe&; faﬁ@Ct' ng an

0

i nt er nedi at e of T_l:)'l sm éeé{}anrnt nedrate ormul a
wherei n W2 tF?BFleeéle‘ 18018 & thezen) iy Rrsepsredinorngentippal rasnaen|’ ea hal o
atom e. g. stehingmutedirloanm] sohhaiafithe MdnicbRtdsiakekndwh éddpounds and are

commercially available or may be prepared according to conventional reaction

procedures as generally known in the art. Reference in this respect is also made to
20 synthesis methods described in WO2006/032631.

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

25
In general, compounds of formula (I) can be prepared by reacting an intermediate of
formula (I) with an intermediate of formula (III) wherein W is a suitable leaving group

such as, for example, halo, e.g. fluoro, chloro, bromo or iodo, or a sulfonyloxy radical



presence of a suitable solvent, such as for exanple N, N-dinethyl sul foxi de.
The addition of an appropriate base such as, for exanple, an al kali or
eart h al K&Di2ow/08e32al car bonate or hydrogen carbonat e or PaN/ERR@gansBs1base,
e.g. N N-diisopropylethylamne, 15trieth é_am' ne, sodi um carbonate, sodium
hydr ogen carbonate, or potassium car bona%( may be utilized to pick up the

?f I)(;j( \\/\/llmI ;:h( lslalclli hmém gdlf&gnmm 411ﬂcﬂhﬁ9hl§n‘§llﬁuﬁ'?nﬂlﬂbﬁy m&gé liRa. TfBZ‘E%;tIfBﬂ- CMDZ NH2
erne nul.a can, be re rom
Cor 1 eaponds 6 TEHPEPAbEER B nert Sylyctimb o xcn: B Jeabe Hrddisl,

Ni ckel and Nlﬂﬁinbh 2trhethpxestband, mbpanos, tiutaabl detﬁs tikeemtethes e lad-dioranexanpl e

an al cohol , f@rab&% ese%ggofr §u1 a'b ac1dl c %n .ﬁ—ldlnl rmedi at es of
forrmla(X) V\?‘I epresen 4al ( OH) (CHR) ,
said int8r Mhﬁ@@pb@l@@%@bk@@@t@d ﬁbg —mefhyl -3 P(emawne eaN.%e prepared from

an i nt er medi gt g 81%&%%& ahlt(raﬂe)ﬂz?rié h&AGH DA thP 1B Glditdntdhgn Pr esence of
a 25suitable solvent, such for exanple tetrahydrofuran. WO 2010/089327

C(=0) H approprigtg. bamqb@mf@ﬂe@@wl@az@%}m farﬂ@salkahne(rxﬂfd taoopptedie sane
reaction caryb@fgts @ﬂbb&t@bﬁﬁ%l@aﬂﬁ B&de, algtNrNxam yodthylye e xyicthyfahiky,) . For

I t t 171 n.b d
rom the corPRCBbNTES (GRS HE P e AP BT o P i of ARG b Rr ©
for Lrul aloxi )11bemtecb{h1rmgehaccmﬂsdnf themattiong Aamadlhdreoune of an epppbpriave matad (X1 | )
W t di m
ex arrplsg :\Iu N 'te%,l %o'aultntﬂ &t @dtgﬁa?ﬁ &d&f é? chﬁlQh &ﬁ%ﬁo‘??{he (r%z%lgn 65%1&18;2
10Al t er nat i v@awenhameéhm alff e resetionr T gagtion) meagpnyprienthebgtasiet @y aby

oxi dation f rt&ﬁbér%r&&hgﬁg@;@ﬁ&@eﬁ%&ﬂ@é@%&‘&mﬁ%ﬁ@%ﬂhﬁ té rRURSEIRE Of
Dess-Martin periodi nane an sw t abl e sol ver}at such or exar(“irpl e
di chl or onet H&g&ion @J@ esired, the reaction may be carried out at an increase

15  pressure.

e %
NH—@-‘NHz W / " @NH_Z

an (I

In the above reaction, intermediates of formula (II) wherein R!is —C(OH)(CH3)2 can

result in the corresponding final compound of formula (I) wherein R' is -C(CHz)=CH,.

20  The above reaction of an intermediate of formula (IIT) with an intermediate of formula
(ID) can also be performed in the presence of a suitable catalyst, such as for example
Pd(dba), (bis[(1,2,4,5-1)-1,5-diphenyl-1,4-pentadien-3-one]-palladium) a suitable
ligand, such as for example BINAP (2,2'-bis(diphenylphosphino)-1,1'-binaphthyl), a
suitable base, such as for example sodium tertiair butoxide, and a suitable solvent, such

25  as for example toluene.

Compounds of formula (I) wherein R' represents hydroxyC_salkyl, said compounds

being represented by formula (I-1), can also be prepared by reducing the corresponding

carbonyl derivative of formula (IV) in the presence of a suitable reducing agent, such as
30 for example NaBH,, and a suitable solvent, such as for example an alcohol, e.g. .

methanol and the like.



CN (XI') Intermediates of fornmula (XII) nmay be prepared by reacting an
internmediate of fornula 15(XI11) with CH3l in the presence of a suitable
sol vent, wWOochi&sIRA al cohol, e.g. ethanol. H I H NC(=0)HPCrEH2014/051316 , ... N
N-... @/ N-... 1 (cH Internediates _of fornmula (XIll) can be prepared
by reacting an internediate of formula (XIV) with Eschennbsser's salt in
the presence gfiymeehit acid. WD 2010/ 089327PCT/ EP2010/ 051316 - 22-

N

C(=0) H1-1 1C(=0 ey N k22 b AL (X (XL

Internediates of fqr Ia(XI _tan be prepared 'dizingthe2

correspondi ng hydfox el e_presencig of| apsuitabl e ®xidizing
agent, such as for exanple kﬁ)/h Y/ nﬁ}?h% pr esence”0 Z i tab e‘]Fl ol vent ,
such as for exanple dicloronethane. 5 Internediates of fdﬁm\a H%her ei n

Zis a radical of fornmula (#&y2) and R4 is hydroxyl, said internediates

bei ng represented by formula (111-a), can be prepared by rd_alquci ng an

internediate of fornula (111-b) with a suitable reducing agent, such as for

exanpl e NaBMH2MPRHOdsE forada flcb 8n alsodgiprensras byordusing the gencwondiog egsmnpl e

an al cohol , dd@exige ofRIrHANANV) Widk&h Ré%;ﬁ:és%ﬁtsofclgﬂkgl@(éoidé}_gaﬂ%yl,_qﬁl'Ehebe

converted into an i.nternedi gte of fornula (Bl-c) .reaction"with

G _4al kyl i oBISS&CC%h a@mar@? ’&EgEﬂE%a%?“t,a?u%?% Féafﬁ%lgi,lA%eﬁnda%Slg%leum

hydri de,5 ansbleemiurhbs forephmplatietrshydivf@anf or exanpl e t et rahydr of ur an.

I nternedi at gs of Hornmula (111-b) can be prepared by oxidation of an

i nt er medi at e\ ﬂxr mula (111-a) by 15 rea%ti (ﬂ(nlo\ﬂ' tln a suitabl e oxidizing

agent, such |as oryexanpl e Mid2, in the pré'éae e qII a suitabl e solvent,

such as for e dichl or M hane. Internmefiates of formulagXI11-b) can

be converted into an i Mi& NHfZ f gt a by react/ Wwith

C _4al kyl MgC1 in the presence’of a suitable sol vent > suati f? Keirpl e

tetrahydrofuran. wi WW reduction 0C1-4al kyl (11l-¢c) (I d) 20The

i nt ernedi ates of formnul éV)(lll-a) can al so be prepared by stirring the

intermediate of formula (XV) in a mxture of nethanol /NHB:DIf desired the

i nternedi ate : t L jhnt i of
odbolRfs Bt kétrtla A2) WiRr SR Iggregaﬁ%cﬁ%qqagkgﬁagd%ﬁ

fornmul a stirring in a mxture o etic ri di ne.
( X\%ycggxy 1-aalkyl ig placed in position 7 of the indole moiety, said compoundFs))l/)eing

represented by formula (I-1-a), can also be prepared by hydrolysis of an intermediate of

10 formula (VI) with a suitable base, such as for example sodium hydroxide, and a suitable

A
Ch

solvent, such as for example tetrahydrofuran, or an alcohol, e. g. ethanol and the like.

0,
C)-galkyl”” YO
N , C1—4alky10HI|_I
R
/ == | N R?
NH—\ )—NH—Z —> Y =|=
NH@—NH—Z
(VD) _

d-1-a)
The compounds of formula (I) may also be converted into each other via art-known

reactions or functional group transformations.

15
The compounds of formula (I) can also be converted into a pharmaceutically acceptable
acid addition salt by reaction with an appropriate acid, such as for example
hydrochloric acid, in a suitable solvent, such as for example an alcohol, e.g. 2-propanol,
diethylether, diisopropyl ether.

20

Some of the intermediates and starting materials are known compounds and may be

commercially available or may be prepared according to art-known procedures.



WO 2010/ 089327PCT/ EP2010/ 051316 -23- The S-enantioner of internedi ate
(I'r1-a), herein referred to as the internediate of formula (Ill-a-1), and
the R ersiontovise326f the internediate of forrmula (XV), RET&PRO1B/08f3e6red to
as the internediate of forrmula (XV-hb), cap. be prepared by addi ng Li pase
Candi da Antartica Bto a racemic mxture of the internediate of formula
(I'1r1-a) in a suitable sol vent such as acetic acid ethenyl ester (see Schene

1). Wien desired the inter rredl be .converted into
the R enant i\BEPCTd lrit?{%g%edlog ?(lé)cagﬁgpﬁe&)ﬁrefl@' U 38&61{361“53 i nt er medi at e
of formul a (ilkimedi®p of byl (VEHoh |tlmpresm:nMaﬁ)H HBbleSoctaltdatagyst, soch asfer r aceni ¢

T xture . JRbDOthALLRLSR 1f B PARNENTANGlo e Rlkhe, RRLEANEES 1N 1S

acetate vvlth ee the second ehantioner is Isolated

wi t h ee>09%alephaR e yiediagol qﬁwgot @drfh@hbwqr@iﬁém enshateed, indkg presence of
vel | - known touidiste Q@tr (ﬁ%ﬂl bR 41 (BoBRERGBRMLA hhy Varﬁlﬁfun@péﬁt&ﬂé gn e (+)

and (-) enanti orrers corrp05|t| on gl ven as the nole or” weight fractions
of F(+) and REPSSRCq ftfeydalple splvgntppuon as fanexapple eRaRArUWER ¢ excess for F(*)
is defined ag! F(+) -F(- ) and the percent enanti qmsrllq excess as 100*[ F(+)
-F(-)]. 20 X natively, .t he R enapddoBdn ofR te medi ate (11U a),
herein refer eg,to/asthe =t er medi ate of for a(I I-a 2) aﬁdthe S
enant i omer of at ofornula (XV), rreg= as the

i nternmedi ate of for mul a (i@ can be prepared by addi ng EH zda
Antartica Bto a cemc m xture of the internedi ate of fornul

wat er (see Scherré When desired, internediate (XVgg) can be converted

into internediate, (I eac ion in OH/ NH3. . Schene 2

5Al ternativ S‘F“n?@%é‘e?ﬂﬁgpﬁé‘é c@ft b% BieRFS by 1eprung anigfrrmedigtenf farpa ot g

i nto itgoengWIlpwih an interdiudiasd offdkwinia (Dh)rwhmémgﬂarﬂpyeseﬁlfhe suindbdy lepdhat es of
formula (XV)_ _can b repared.b r|n e, f I (XVI)
[ ceti s amoar o RBPEEMOY pRfalns b B RPNt dRETH o
chloro, her epresenﬁﬁrarmtabl@ solventi m@m&é@]eawptﬁN;ﬂ\bdmﬂﬂwh(Wm@) Thean be
prepar ed by fider gh&éb%%@gyw&a}%@m 0 hiteli 8Phr Mkl A | de Lo

a solution o inte iate of fornula In acetonitrile, foll owed
by the addi tGaBPnae oF SHEBESY %r@wamra@@ﬁ%m ‘easac? & N.N-diisopropylethylamine,

15  triethylamine, sodium carbonate, sodium hydrogen carbonate, or potassium carbonate,

may be utilized to pick up the acid which is liberated during the course of the reaction.

R! Il\I _Ifj NSNN R>
% WQ—Q‘NOZ — Oi/&/\ =
P NH<@7N 0,

Ix) (VID
(VIID

Intermediates of formula (VIIT) can be prepared from the corresponding intermediate of
formula (X) in the presence of Raney Nickel and NHj in the presence of a suitable

20  solvent, such as for example an alcohol, e.g. methanol and the like.

R' i Rl l
o o UL
/ AL
~ CN NH
X) (VI
Intermediates of formula (X) wherein R' represents hydroxyC;_salkyl, e.g. —
CH(OH)(CH3), said intermediates being represented by formula (X-a), can be prepared

from an intermediate of formula (XI) by reaction with CH3;MgCl in the presence of a

25  suitable solvent, such as for example tetrahydrofuran.



The internediates of formula (XVI1) can be prepared by adding fumng nitric
acid to sulfuric acid foll owed by portionw se addition of

6, 7- di hydwo-28H0gei20pent a[ b] pyri di ne, 1-oxide. WO PCT/EP2010/051316

2010/ 089327PCT/ EP2010/ 051316 -25- Intermggi ates of fornmula (1V) can be
prepared according to the above reaction protocols for internedi ates of
formul a (11)C(:55mtef|1medi ates of ftwapAwm) (V) can be prepared by deprotecting
an internedi at Normula (XVII1) ergin P represents a suitable
protective gr pp, sugh as foer—exanpl e|- .0)-0-C(CH3)3, in the presence of
a suitable acith”s for exa rochyoric acid, and a suitable

sol vent, such as for exanple acetonitrile: 10(N) Internmedi ates of formula
(XVI'1l) can be prepared by reacting an internediate of formula (XIX) with
an internediate of ofiprmula (11) in thesppesence of a reaction-inert solvent
such as, for_exanple, an al cohol, e.g. nethanol, ethanol,

2- met hoxy- et HErF8me reackpmpdt be pssd 59 pisarGIother altiemnatayed of hpdiok @ 4abkyl. efdrer |

e.g. 1, 4-diaxapR ipfcahaliabl WhiRid RerchRRERSEO St ' as
for exanple HClEj 1,1 -.oxlybi(ﬁé)r gpﬁ@ne %ng he mg?}g)zkﬁntﬁg{r&g?ﬁﬁmﬁ%

4- et hyl - 2- FEHESRRSHINS IRfFIRg it Ml PP CGHeni de, ni trobenzene, acetonitrile

and the bike. The addition of an appropriate base such as, for exanple, an

alkali or e - ' carbaonat e ar, hydr.ogen.car bonate_or

organi ¢ bas gﬁgete}pgdléﬁ% %#@%g%gp"ﬁ E’F Ili’i}'?lpg'ﬁﬁ%rpé’ ,é?qlingtaﬂﬂtgrrﬁ“ﬁl&te 8%’3%"&%

car bonat e orXpotadsodimnceyabiean e eéwenge dfe wiitablezelietnsyrhck forexhhplaci d
which is |1 benadigfladubhRgmidae course of the reaction. A small anmount of an
appropriate iQdi de, e.g. sodiumor potassiumiodide, may be added to
pronote the re iolQ. Stirring may enlﬁ‘a:m)HtHé rate of the reaction. The
reacti on may |y be carried ou A terrper ature rangi ng between

room t enper at t refl ux terrperau the reaction mxture and, if
desired, the 25reacti meﬁay be carried out” at~anUMcreased pressure. Rx A N
WL (HT) (XVII1) Internediates of fornula (XIX) can be prepared according
to the reaction pr col s descri bed above for internediates of fornula
(rr)y. WD 2010/ 089 PCT/ EP2010/ 051316 -26- Khternedi ates of formula (VI)
can be pyep et ' i ey e|
wlféﬁ_lalﬁyfelpgﬁ%trfn@@iaég of fgrﬁlﬁfﬁe(gdlﬁéaglesﬁgo lgegﬁxgg%gde bé%%)i &b

represents a suitab rotective group as I ne represents

-G _4al ky1- 6osspensing bydsprylanalogug ndhe presence of BessMettin pasiodingos dnd such as
for Sexanpl euitdbid dolvn@aaet ascforekMnpld 0k hdbréMethai! e sol vent, such as for
exanpl e di clyﬂoéﬁmat}hane. 0- C1- A&\L(B%I BCr4al kKYr NHZ

2 [ = |

l\\ N, l\\ N
(XD

Intermediates of formula (XII) may be prepared by reacting an intermediate of formula

15 (XII) with CH3l in the presence of a suitable solvent, such as an alcohol, e. g. ethanol.

c=on H
NG c=oH I
| CH;,I XN
PUSNE- NN b oW
/ T\
(XMI)

(XID
Intermediates of formula (XIII) can be prepared by reacting an intermediate of formula
(XIV) with Eschenmosser’s salt in the presence of acetic acid.



(VT) Internediates of formula (XX) can be prepared by reacting an
internmediate of formula (XXI) with an internediate of fornula (Il11) in the
presence WP 201089201 on-i nert sol vent 10 such as, for ex&6pIEP018M05BI1€O0NOI ,
e.g. nethanol, ethanol, 2-methoxy-ethano propanol i sopr opanol but anol and
the like; an ether, e.g. 1, 4-dioxane préferably in the presence of a

sui tabl e acug ﬁph ds for exanpl HCﬂi 1, 1" -oxybi spropane and the |like; a

ket one, e.g. m& pent an orNN N- di net hyl f or mam de, nitrobenzene,
acetonitrile gnd theyli [he of an appropriate base such as, for
exanpl e, an al r earth 15a

carbonate or an organic base, e.g. N,

al carbonate or hydrogen
di i sopropyl et hyl am ne,

triethylam ne, sodium carbonate or potassium carbonate, nmay be utilized to

pick up the acid whirgh is |iberated dyying the course of the reaction. A

smal | anount of an appropriate netal 10dide, e.g. sodiumor potassium

i odi de, mmay Inieraeitetes ofofopnemiKEV} ¢he hequenareshby Stilizingribe PRITESRONERE e the rate

of the reaCtHInybx Mlaldg%a% thegné’sgnw AGRANNSR bR A, %Qg%np e {doPtandle @
terrper ature angin oom terrper ature and he refl ux terrper ature of

et ween
the reacti oMiy %t"ﬂla’@ PARRENCS ¢f afuidipblg JO1vepesucB e fpraample Helormetiag- out at an
i ncreased pressure. 0-Crol kyl RYO- Crolkyl (xxi)(xx) Internedi ates of

formul a (XXI,), can,.he are r corr ng, nit iknt er medi ate
of fornula (@&{Wﬁdlﬂﬁsﬁ% ggb r‘?”t]l /aT (ﬁ%ﬁé’ﬂg mg“} Qfé&flggbl % catal yst,
such as for hydexpl, eaﬂamtelynenilalésebe,mmgreaersed byafurmukbgN-ahtcan belprepasd byr
exanpl e an t :
2010/ 089327%%%1@?%3%%?%5@@ it E}((Sma?l\épﬁ‘%“e‘“nr%ea&ent Sk s ol a
(XXl 1) wher expmplerNgdds énths pr@em@)of@smta%wayq:nt sigh@s f%teéarnﬁlauaata@%@h, ng
represenped ebg}’rﬁe%dﬁui a (XXll-a), can be prepared by reacting an

i nternedi ate of formul di -tert-butyl dicaybonate i e
presence of Iateag%ﬂletaw@f g’)‘ﬁxéé d]i ﬁ)c‘ﬁm cppyeried 4ntgiaa 1?@?‘%% %@uﬁa@g%

sui t abl 3 Solbye&:tctloﬁ Mﬁﬂh @sjafkgtiodidarnp klﬁ:blﬂeieﬁl:efmﬂ hytdablerbapy Isucdi asasodium (XX | - a)
I nt er nedi at es .0 XX n [ a n
i nt er medi at gjygrfuficf 851 a(bé&T n)[ Vi St F?]h %Sn%.rn er@egﬁqragﬁdmﬁl %E) %n%eihf% OI n the
presence of farmsuli (Ialbb)e:abé)SQJrepatbsldnkaXalatlbo of ex impiedsttioiimmile elboriat e, and
a suitahke SOlYERWithSHGaBR okRiizifi¥ 388 &uch as for example MnOy, in the presence of a

suitable solvent, such as for example dichloromethane. Intermediates of formula (III-b)

can be converted into an intermediate of formula (III-d) by reaction with C;_4alkylMgCl

in the presence of a suitable solvent, such as for example tetrahydrofuran.

(%Q reduction ED

oxidation ) OC,-4alkyl
Il-a
(III-b) (Mc)
\ (III-a)
Wi
A
L

N
HO Ci-salkyl

(II-d) 4 _
20  The intermediates of formula (IIl-a) can also be prepared by stirring the intermediate of
formula (XV) in a mixture of methanol/NH;. If desired the intermediate of formula (III-

a) can be converted into the intermediate of formula (XV) by stirring in a mixture of

acetic anhydride and pyridine.



(IX)(XXI'11) Internediates of forrmula (XXI'V) can be prepared by reacting an
internmediate of fornmula (XXV) with NH3 in the presence of a suitable

cat al yst ,werotv/a8s32for exanpl e 15Raney Ni ckel, in the pr@sgmpeoiofssisuit abl e
sol vent, such as for exanple an al cohol ,.e.g. nmethanol and the Iike. NH2
( XX1'V) WO 2010/ 089327PCT/ EP2010/ 0513162 -28- Internediates of fornmula
(XXV) can be prepared by ing an intermedigte of formula (XXVI) with
tert-butyl dimethyl silylchlofideg—\pn the presence a suitable base, such as
for exanple imidazole, and @ sliitable solvept, 's as for exanple
tetrahydrofuran. G --4al kylQ4HRY]| 11 <eN—€EN- (XXVIY (xxVv) 5l nter nedi at es of
formula (XXVI) can be prepareg aS_descri bed ablye Jfor internedi ates of
formula (XI). The conpounds of Xf\ﬁy\ﬁul a (1) and soneVaf the internediates in
the present invention may cont%u an asymmetric &Hebon atom Pure
stereochem cally isomeric 10forms of said conmpounds and said internedi ates

can be obtained by the application of art-known procedures. For exanple,

di ast er eoi ggllrgreeg-sen%nélr? Ti5é OEB";S%F’&P’@ %ﬁ'%ﬁ?ﬁ”&ﬁ%ﬂ Rad dhesigiopmediageiect | ve
crystal | i zaforonlagHl-eHp.cmettogRaphindomechinthe isrmediage offorntian Xy Kesh

di stribuyti AL ] | i ke methods. antioners can
be- obt aned 1 sty A MM AAL BPRARN S st B PR 0 by 108 Aui

mi xtures wi $¥dda Anfprtisa Be®A rarergic agahrs okibe ntasyediase obfoamplag[-ahinral aci ds,

to m xt ur essudhbldisaNbRATQEONEY A&His %iﬁ%t&f&%l%fép?éé?@%erﬁgﬂnmidggi?%fytﬁe Cor

separating .said m xtures of diastereoneric salts or con
exanpl e, séP@W?é}]@te@?%Féﬁz} PgYi’[h)Sﬁ[} be¢pswered intq die B ensndompr efmat ogr aphy or
chr omat ogr aptermediete liHl-a)y asreirerefrrelitd id Thiethc@maR! FFoARNY (021 g |1 ke

met hods; af}g%cftfoﬁ%&\/}'ecﬁ?/ﬁff}rti ng said 20separated diastereoneric salts or
conpounds i'nto the correspondi ng enantiomers. Pure stereochemically

isoneric forms may al so be obtained fromthe pure stereochemcally isoneric

forms of thg.&RPHAR @h@tré'ce%rﬁé R KTRA tﬂfsqﬁ?tﬁ&gaf?&ag h‘i‘enc%n}rfrefargs/igrrl %g%ﬁéeof%éow ded

that the interyening reactions occur stereospecifica He”'c8fpounds of
formul a (1)CPARURENEY I aRiptesvih eextfshiedds % vieldmaditke fooomd ¢rastiemér, t he
phar maceut ii¢ &blayedaceiepi-aobeinsdl 4Sidiher eof or the sol vates thereof have

053, - Show O AHD S GRBYY PR (500 AT PR OdRoRPrHot Secent | - Cupour -
activity. 3@feochedisoat €dr bafione, oft(hpabDRpaisndsmerds, WhE conpyeitibPRivinNsd ease
the expr essthé)fﬁof%for%:i)’gﬂt ractions of F(+) and F(-) (where F(+) + F(-) = 1), the enantiomeric

excess for F(*) is defined as F(+) —F(-), and the percent enantiomeric excess as
100*[F(+) -F(-)].

20

Scheme 1

Alternatively, the R-enantiomer of intermediate (II-a), herein referred to as the

25  intermediate of formula (III-a-2), and the S- enantiomer of the intermediate of
formula (XV), herein referred to as the intermediate of formula (XV-a), can be
prepared by adding Lipase Candida Antartica B to a racemic mixture of the
intermediate of formula (XV) in water (see Scheme 2). When desired, intermediate

(XV-a) can be converted into intermediate (Ill-a-1) by reaction in MeOH/NHs;.



the assay described in C. 1. This increase may be caused by, but is not
limted to, one or nore of the follow ng nechani sns of action: -

i nt er act iIWOLOWVMSP32apst r eam or downstream targets, e.g. RCREPR&O/08¥31€nzyne
activities involved in ubiquitination or,SUMO nodification, WO

2010/ 089327PCT/ EP2010/ 051316 -29- director indirect stabilization of the
p53 protein, e.g. by keeping it in its functional structural form or by
preventing m sfolding, enhancing p53 expression or expression of p53

fanmi |y menbexhemgZqg, p63 and p73, increasing p53 activity, for exanple by
(but not limted to), |enhancing its 5trafscription®l activity and/or

i ncreasi ng expressio enes and prote 53: signal i ng pat hway,

for exanple (but not ed to) ZIWaII ,/ GDF-15), PI G 3, Box,
Purma, Noxa, and ATF-3~ € i'nvention dissgf oses the
conpounds of formula (k) P\ﬁﬂuse as a nediche, inpare ul’ar for the

treatnent of cancer or rel at®d di seases, for inhibiting touumour growth, for
i ncreasi ng the expression of p53. FurthernDre, the invention al so concerns
the use of a conpound for the manufacture of 15 a nedicanent for the

treat men? ofAlterehitivelyddwe imedneiaie of forpulpH et eanadwbaseptetediipg i6f p53, in
particul ar %ﬁ&nkﬁﬁﬂgEféﬁﬁ@@&uﬁ%IQQQEQB ‘ein said conpound is a conpound
of formula (I). The term"treating” or "treatnent” as used herein covers
any treatnment of a disease 20and/or condition in an animal, particularly a
human, and imhelie@sadidtes of foaMERTKNY cén B8 srep&ed By ciiding eieidickinediaferodm

occurring in a e predi sposed to the disease and/ or
condi tion bE?"ﬂageﬁgﬁ198?ﬂﬁé@H%%c§gnosed as having it; (ii) inhibiting the

di seasel@nd/or condition, i.e., arresting its developnent (iii) relieving
t he di sease and/ or condltlon, i.e. —causi %egression of the disease
and/or condition. 25 Wth the te[. di soradg di ated t hrough decreased

expression of p53" is meant any desited of trimental condition which
can be inhibited by, of which the deVel opmentcan be arrested by, which can
be relieved by or of which regressf®n can be €aused by apoptosis, induction
of cellular death or regulation of the cell cycle. This invention al so

provi des a B@grnfle%atésr %gﬂ\gafxg‘g%%e‘il% wedigied ﬂe?élg&’&@%@d t%eiﬁ gased

expr ession o reati canc m ni S ering an

art |
effective amntalﬁltled@ﬁteafgmmpbdﬁdﬂcﬁ) candeprenseadtbyiaddingt i on, to a subject, e.g.

a manmaj s ( a%Qniy@&@thgpaﬁﬁm&uhﬁrdhyorﬂeQﬁmmmh&ﬁﬁe 19 s§l‘dﬁ3n bf @atment. The
conpounds of the i nvention can _have an h?%ﬁgtlve effects in tunour

cell s, even1?@“%%%%38%?F§MQK§WHQVBﬁﬁﬁ@P”ﬂ&ﬁE s addiggp el n particul ar,
t he conpoun@sn@%umﬁ@1bmmﬁmknmnmﬁan have antiproliferative effects in
tunours with wld-type or nutant p53 WD 2010/ 089327PCT/ EP2010/ 051316 - 30-
and/or in tunours overexpres sing MDM2. The conpounds may affect

angi ogenesi s, tunor cell mgra , 1 nvasion or stasis. Thus, this
invention al so provides a et or inhibitimg, ur growt h by
5adm ni stering an effective fnoupt of—=aTdmnpounid of] the present invention,
to a subject, e.g. a manmal (&AC mﬁf@ parti cul hunan) in need of such
treat nent. Exanples of tumues; } qﬂudlng adult and p%dlatrlc mal i gnanci es,
whi ch may be inhibited by the conpounds of the pr@¥k#it invention include,

but are,pot limted to, 10l ung cancer including small cell lung cancer and
non-small cell lung cancer (e.g. adenocarC|nona£, gﬁncreatlc cancers, colon
cancers (e. Jheduponasiates ofdarmeyla ol cannprarared by addingrhimeing egrigacid

adenocar ci n%@nﬁﬁfé o ﬁﬂoﬁ@&ﬂ?ﬁ@&wn@%@%ﬂfmﬁﬁ@f6C73dlﬁﬁiro ser-al squanous

car ci nomg, gue stric carcinonma, |iver cancer,
nasopharyngé&? Hﬁﬁﬁghwn %8% etic tunours of |ynphoid I|neage (e.g.
15acute | ynphocytic | eukemi a, B-cell |ynmphoma, Burkitt's |ynphoma), non-
Hodgkin's |ynphoma (e.g. mantle cell |ynphoma), Hodgkin's disease, nyel oid
| eukem as (for exanple, acute nyel ogenous | eukema (AM.) or chronic

nyel ogenous | eukem a (CM.)), acute |ynphobl astic | eukem a, chronic

| ynphocytic | eukemia (CLL), thyroid follicular cancer, nyel odysplastic

syndrone (MDS), 20tunours of nesenchymal origin, soft tissue sarconas,
| i posar conas, gastrointestina



stromal sarcomas, malignant peripheral nerve sheath tunmours (MPNST), Ew ng
sarcomas, | eionyosarconmas, nesenchymal chondrosarcomas, |ynphosarconas,

fi br osar cyoasio/aspbdonyosar comas, nel anomas, ter at ocar ciPADFRS(10/051316

neur obl ast omas, brain tunours, medul |l oblcastoma, gliomas, benign tunour of
the 25skin (e.g. keratoacanthonmas), breast carcinoma (e.g. advanced breast
cancer), kidney carcinoma, nephroblastoma, ovary carcinom, cervical

car ci noma, ri car ci-poma,. bl adder carci no rostate cancer

el udi ng' PRer g Rt eI e Ry MEPEh e PFPERE: PR asilce Pidalr

t esti cul arforamerarediatessifdosarle Aa, head and neck cancer, epi der nal
carcinoma, nultiple nyeloma (e.g. refractory 30nultiple nyel oma),
nmesot hel i oma. Particul ar cancers that can be treated with the conpounds of
the presenttarmgdiies oh famalay\oger be arepated byslepiotastiag ae imererediaoof: smal | cel |

l'ung canceformalayXe/ 1Ty #hee 8NP Hprdsemk @R Meolective grohP SR AP RIS L he
be used for, the treatnent and 35prevention of

present in i al s ; _

i nf | ammat o¢§=?jc)b(ﬁg}(&%g?i‘sl.n tgﬁﬂrse,sef’ccﬁioéais‘h‘\‘f’é’ilﬁ cdch suetses 19F exaneals hydreghlpiel f or

t he treat rent, aadd spitehlesdlvam, sath hnfor axampploayetemndet i ons by administering an
effective anmount of a conpound of WD 2010/089327PCT/ EP2010/ 051316 -31- the
present inventign, to a subject, e.g. a mammal (and nore particularly a
human) in Reed such treatnent. The conmpounds of the present invention

f
t

can al so bg'u or the treatnment of Sautoigmunelidi seases and conditions.
Wth the t&rmpl oi nmune eases" is meant \ Ni sease in which an
ani mal's i nmune syst ct sety—o sel| f-anti gen. th the term

"sel f-antigen" is meaht aly“antigen that is yAound A7\t he ani mal ' s
body. Representative &utoi mune di seases include but aréingyt mbed to:
Hashi moto' s thyroi di ti®viDxr ave' s di sease, nultiple sclerosis, pernicious
anenLg Addi son' s di sease, 10i nsuli n-dependent diabetes( I'1itus,

r heurePoi d arthritis, system c |upus erythematosus (SLE or | upus),

der mat ony dBtetrnediatey ohivrmuldi (X4 pcanViegeepredbyreactin gomeinesmsdiatdntfi G oner ul ar

asenent MBHMIANRDE) wER &S intditclROSRLAR AN TY R pﬁra%w}%h:-\llééﬁrgr ANOUS

Her petiforms, I C Encephalonzelltls, I'trs,

d oner ul oﬁ@rrb'ﬁP‘i 8 as.agotsaiura alsphels esencthantestharmh omethwustinesl, c

gy _nflr one, Dpl@dnasmpfu n?a?%éh@l,analﬂlllé lglltb'é ai?@ﬂi_lﬁ_ﬂ'e%o'l %-_d%%hﬂ@ﬁ&f&éﬂl?ﬁf@%hl es,
eiter.s Disease . an i ff-Man Syndrone. Thus., this invention also

provi &Rs i BEPTY A al?ﬁﬁémfilsgaf ?ﬁ?%f e’bﬁ‘m@ﬁﬁé]nfraﬁ%xm@é%é‘g thedigic? t i ons

by adni ni sewmengg.adhmefhiyk2ipeuanamy onN,idiraecthpifpaisnddgitidten2dp esent

| nvent t 0N ucliBnifri 4Rk B ikePThe adtitBITE a;)%e d?jﬁ%’erb%sgar t‘;:ilcurl ar| g hyman) i

need of such treat nent. Kfhered % 0 P(We present iaﬁvé’ﬁf‘}f%ﬂ) &t al so be

usef ul forlkaherepshalialine @ﬁﬁah¢agg@(@@oréydu@eap@ﬁ9natc hr sorgonirhtscongl

unst abl e oy Nmwishpt 91&&@«é?ﬁiﬁé,ﬁﬁethﬁggeé@éﬂe&ﬁﬁm%r&?}ngﬁvggégé‘s‘iéﬁ%ﬁ}oﬁgte"“ th

confo tional uns gble or sfo d proteins in ut are not 1imted
t o: cg ti énafyia})&r%ﬁ’izg Qe m%%da‘ﬁm% iolifsated Awiing the spurspal/be repstipe | at er al
Zq er osi ? X mqﬂbamxﬁﬁ@fgh apitru]lbpﬁﬁé me$dl UG e, (elcgo kbAaRbY pofﬁ@ﬁhﬁ_i§&iﬂé‘,9né§¥ i ne

i sease - ket | ehydr ogegnase conpl ex),  osteogenesis inperfecta
(typel pr %% %P‘?eéfg} gr]i) ?%]r%%t-e e foeég[}on g}%’d‘[gzl?@i ?H%WBWB&? 88 &EACHPR- o hfe
Al zhei mer Teactb gay goftswicatly Do aayicdiod) gt of tempraaire eamyingibdosdes rodnisozyne) ,
cataract s e ahitl dnafd renb @ BchphonRUASHERBLES BLBLETLE if bRchageptor). a |
- antitrypsin deficiency, Tay- acHs i seasé (beta-nhéxosam 1l dase),
retin??is“ﬁF@W%H@M@ﬁC%ﬁﬁé@ébﬁ@ﬁ}@*ﬁﬁédPEﬁW@@haunisn1(insulin receptor).

35Thus, tkk's inyention also provides a nethod for the treatnent of diseases
associ ate conf or mat jpnal unstable or mk oldéd proteins by
adninisterln ef fecti anount of a conpo t he presegt invention,
to a subject, e. and hoéew i /a human) =R need of such

7 an
treatnent. WD 2010/ 089 CT/ EP2010/ 051316 -32- | n~Vi t etwausef u
phar macol ogi cal prop%rties, t he sub&gct conpounds nmay bg fo lated into
vari ous pharnaceuti cdkiorns for adwi’'ni stration purposes. 5To prepare the
phar maceuti cal conpositions of this invention, an effectfV® anpunt of a
conpound  dfternfedigpesest doitmuiln YEDN)ican be pephftd aacdriing tb A@redit®Atprotsc®Tbi ned in
ntimate URELHIGW N ROALTRS LA (i acceptable carrier, which

carrier



variety of forms depending on the formof preparation desired for

adm ni stration. These pharnmaceutical conpositions are desirably in unitary
dosage fowvonsuwasaizie, 10preferably, for adm nistration @calEpiooesial |y,
percutaneously, or by parenteral injectign. For exanple, in preparing the
conpositions in oral dosage form any of “the usual pharmaceutical nedia my
be enpl oyed, such as, for exanple, water, glycols, oils, alcohols and the

like in the _case of or | i qui reparations such as.suspensio sSyrups,
el ixi 1o and 1SorGeursor mrmadiv Bh TR Redar ARt ne AR e T P o
| ubri cants, (X3)iwtdetis P rdprssantsegsudtblepratgaiveerauydastdeinkd kiovennd R&é case of
powders, pil psul . I e (N P

B ni ot rat (oA P aper a g LIS R E S B (sp PP sl swen s for,
dosage ufit ekemple tiifupwohetic caisleanybd suitapleaplvgnte sedhoasifocerapipde s ar e

200bvi ously gombewethanEor parenteral conpositions, the carrier will usually
conprise sterile waterax@t |east in large part, though other ingredients,
to aid solubi Rfty{for exanple, may be included. |ppecipable solutions, for
exanple, may 1 &ared in which the carri érns¥8fpri¥es saline sol ution,
gl ucose sol a gixtumé of saline and gl sol ution. |pjectable

suspensi ons a¥so0 bg pr ed i n whieh—ease ropriate 25| fquid
carriers, suspendi ng ay NHE | i ke may be™é o Nt NH—7
conpositions suitable for cut aneous adni ni stration, the cayrier

optionally conprises a ?etration enhanci ng agent and/or a suitable
wetting agent, optional conbi ned with suitable additivesy®f any nature in
m nor proportions, which additives do not &guse a significant dgjet ri ous
effect to tHBeERediatesligryulg(Xp) san heprepated Py fepcung R INSIHCAIAS MAPTBHAt 0 t he
30ski n and/ gkXTpyithan hebipdddiaté of fopmeRaring tidygednss sedreacrigeidkttisolvent These

paton: 40°% SufE Bt TR, T Eifihu e Rehfh SRR 2pnanl Rt iRiey ™
formul ate t hiepadmnelvetandbaedhplike; mactist.icall, ¢olipase prefesbly mn thegagencernft
form for ea%ﬁuﬁgblggfﬁp@h&{ LA} %éﬁgggflféﬂ' f,ﬁ'ré&ﬂsp?ggfaggﬁﬂgﬁle Ii ,Szfﬂ‘ﬂﬁ?l’lﬂ%; bl form

as used in the sp ication and clains > r rs to physica
35di scret e Uninedykipeaignenc; sr NAY-dipsthiéyaygende, agetbeprang, acstonyrile ang the

pr edet er m nefke MR Udditiordt AAGHpMPrikRBaeIIRALs 48t Sl & dnlafkal’RdMeie the
ociation with the r§%U|red3$@arnaceut|ca

desired {her ut i C ?f%%pt n as

carrier 19Ex 185 Mgtal SROANYH S5 BYIIORRN CAFRONALS OF AR OFS4BICRasS: Ei& O Ndi ng scored
or coated t aliseprspylethiastine scictipylhhie, aivie capacdtebspotuaiven sarbod, may be
2010/ 089327PCT./ EP201 16. -k Ni . ' i
teaspoonfuléﬁﬂ%%io §§é%§%%f§ﬂ%ﬁ%ﬂ?ﬁﬂhﬁﬁﬁ%f&ﬁﬁﬁﬁé§%¢§§§$@%§ﬁ%@@ﬁﬂﬁggﬂal

t hereof . |t ampuateican appropriathaeinkbigdidase.g coflionme patasstuneiodidsy maw he pddedd

phar maceut i GaleRERRIE A RASStiling PSHFRANMRE thd AT\ (RE rB8 S, OfheagiBdh St rat i on
and uniformty of dosage. Dosage unit formas used in the specification and

clai ms R@r ei Y OnEpHcHtly bapEiedQut ot icaertwe GEne RV eeIoaLEMBRatuLT v
dosages, eacid iy fefl6Q MndioRitig of (i aeioariix0ee atl anddsiryd, he Ra¢tI0MEMay be

i ngredi ent, cal cul th.to graduce the desired therapeutic effect, in
associ ati on "t 9ﬁ§%_a P&l PiY fraceut i cal carrier. Exanples of such
dosage unit farms/aré®*I0tabl ets (including scored_pr edolt abl et s),

uti ons or

capsul es, pills, lpowder packets, wafers, injectablje s
suspensi ons, =seoonﬂy|s,Rtablespoonfuls and t he"iNKg, and seq@egated
mul tiples t &0 | Tpe=conmpoundwf the inve (IS m nistered in an
amount sufficient to | e AS58Popt osi s, induce céll ular deat )

the cell cycle. Thus, the onpoundan the invention is adm ni

anount sufficient to i ease expression of p53, or to exert its
anti-tunour activity. g%@hose skilled in the art could easi deternine the

effective anmpefhedidiediBEmbIRIKXTRSM VePrifosembathdeRpaidugl aitrtbn general it
IS contggplated %@gt g the[ icg{hﬁ)effecti¥e annuntayouLgng rom 0. 005
o/ kgt 05 TG GRS B8 TI U RIDdR PSR S PES<S 6l B4 hE SR 10
ng/ kg body wedclgin for etannEy Rlaseyapplredpmidat saithlde adient] sickras fdrexamgleianed dose as
single, two, t , ror .Sub-doses at appropriate intervals

t hr oughout ngﬁéeggyﬁgggPﬁjg@Eﬁ%%%%s may be formul ated as unit dosage
forms, for exanple, containing 0.5 to 500 ng, in particular 1 ng to 500 ny,
nore in particular 10 ng to 500 ng of active ingredient per unit dosage
form Depending on the node of adm nistration, the pharmaceuti cal
conposition will 30 preferably conprise fromO0.05 to 99 % by wei ght, nore
preferably from0.1 to 70 % by wei ght, even nore preferably fromO0.1 to 50
% by wei ght of the compound of the present invention, and, from1 to 99.95
% by weight, nore preferably from30 to 99.9 %




by wei ght, even nore preferably from50 to 99.9 % by wei ght of a

phar maceutical ly acceptable carrier, all percentages being based on the
total weigbt2owfospized conposition. 35 As anot her aspect ofCTHP2p0HSESMe

i nvention, a conbination of a conpound 02 the present invention with
anot her anticancer agent is envisaged, e: g"eci ally for use as a nedi ci ne,
nore specifically PGyt reat nent of cancer or related di seases. WO
2010/ 089327PC‘$/VEP§10/ 051316 -34- For the treatnent ofOI_Be_aﬁﬁove
condi tions, th ounds of the invention may begadvgnt ageo

i th ong, or e ot her nedici nal

sly enpl oyed
,onore particularly,
erapy. SExanples of

with other a lage or adjuvants,in c
anti-cancer agents or ad] uyanys TSupporting age #A he ther i ncl ude
but are not limted to: num coor di nati on conpoun a U

in conbinati agent

pl
cisplatin optionally confi )ed wi th am fostine, carboplatin or i pl ati n;
t axane conpounds for exH e paclitaxel, paclitaxel protein bound particles
10( AbraxaneTM or docetaxel; topoisonerase | inhibitors su@&kxnhas

canpt ot heci mueARRAMBISE ffo%ul%?fmg%vﬂe'iéiﬁ‘ gtrglg@%#ﬁ%'\#(%@% d epoglg)@g%i%t opot ecan

hel ; t opgi sormer.ase |1 inhibitors suc ur - epi phyl | ot oxi ns
or podophy! I"BEBRGdiata Being senreseated by fasmip (BXErapesihg@renarasysieawinghos phat e

or 15t eni poshtdenediate BREIrmuliTUILY withali dk 8LQ1 88aibBhat® XANRfeshrast | ne,
vincristine or ne; nucl d ?Ierl vatives for exanple

i hor el bj anti-tu r eosi de
5-f | uor our aé}nlte}b\f? E%FEOWSL i forj’éﬁ‘E‘P{eéBg‘ggl,a%F‘f%‘i“F?@ halveng speltas i9bi ne,
cl adri bi ne, ekhmplera@imethyDahmopjidiee. al kyl ati ng agents such as nitrogen
mustard or ni Rfogpurea for exanpl e 20cycl ophospham de, chl oranbucil,
carnustine, thiotgpa, nephal an (melphal an), |onustjne, % & ani ne,
busul fan, d ' estrenustine, ifosfani de opfi orﬁbl y in conbination

w th nmesna, fommn, pr rbazi ne, streptozoci
anti-tumour anthra

a 0zOo, egkyl ur aci |
cycl ime\depyi vi¥¢i ves—for>exanpl rubijci n, —doxor ubi ci n
250ptionally in conbinati on W th dexrazoxane, doxiT, i -cQ, NO,
m t oxantrone, epirubi ciogxm)epi rubi cin hcl, valrubicin; nmol e S that
target the |G~ 1 receptor for exanple picropodophilin; tetraarcin
derivatives for exanple tetrocarcin A gl ucocorti col den™Xdr) exanpl e

pr edni sone; T36meaitittsTdbesulh ERXENAIRILR préRRIUAMERRInG IER% AN ROTY) »

rituxi mb (CD20.antdRady. ent uzymab, gent uzumab ozogam ci n, cetuxi mab,
pert uzumab, %%)W&&%S&b‘ﬁ%?‘gm%%%@, Ofécg‘iﬂl‘?l% (e B0 thegppsenrropfes it bie das,

nof et untfivab sughaasiforeranpid sddaeh bivarbvabie, LNTQu3@Ble solventSidhQ €6 SxAGHRS OF

ant agoni stsm_&ﬁgﬁgfshl\fgxiggtrogen receptor nodul ators or 35inhibitors of
estrogen synthesis for éxanple tanoxifen, fulvest rapt, tor em f ene,

dr ol oxi f ene, asfﬁodex, ral oxi fene or letrozole;, ar ma{,{ase i nhi bitors such

as exenesta Mastrozol e, letrazol g, testolacto
#2010/ 051316 - 35y, \if gent ratin

| vor ozol € WO
2010/ 0893271

@ s such
&be@—blogcki ng
agents (RAMBA) &erv) exanpl e accut ane; H .

retinoids, vitam D' ®K, reti noi ¢ ac and retinoic aci

(IX) (XXIID)
Intermediates of formula (XXIV) can be prepared by reacting an intermediate of
formula (XXV) with NH; in the presence of a suitable catalyst, such as for example
15 Raney Nickel, in the presence of a suitable solvent, such as for example an alcohol, e. g.
methanol and the like.
RY II_I RY
N

i

) N
oy T /

NH,

(XXV) XXIV)



DNA net hyl transferase inhibitors for exanpl e azacytidi ne or decitabine;
antifolates for exanple prenetrexed disodiun antibiotics for exanple
ant i nonmy cwe 2o/ashEenyci n, mtonycin C  dacti nonmycin, caPeirApee10i0f1316
daunonycin, |evam sole, plicamycin, mthramcin; antinetabolites for
exanpl e cl of arabi ne, am nopterin, cyt05|%%'arab|n05|de or nethotrexate,

azaci tidi ne,p, eyhaf ol Qﬁforrﬁhlggmﬂ'cgﬁ be gf‘eg)nﬁ%gtbgtrée{?:tmé bh gﬂ%@d%‘f@ of formula

apopt osi s inducing agents and antia gents~suc

i nhibitors f(m%w@m@uw@lmsmylsmcgm e Apthe passencgay syspisible bwselwchz as TW 37
or decanoi ¢ fgtdxdimpld tHAAINE Rl BIbiRMIAGRNS, sLOK aﬁ%@@%’ing):lé%mh &b,

col chi ci nes @t mg@@@dazo e; kinase |nh|b|tor§}m }? R (epithelial growh
factor receptor)| 'Hﬁlbltors MTKI | th target kinase
inhibitors), ¢ tMhi bi tors) for exanpl e 15fkg n-erldol imatini b

mesyl ate, erl i by gefitinit,asatinib, b, Iapatinib di tosyl ate,
soraf eni b, suni N»A4Mitinib mal eate, tens €N farnesyltransferase
i nhibitors for exanple tipifarnib; hi st one deacetyl ase (HDAC) inhibitors
for exanple sodiuHKMDtyrate suberoyl ani | i de hyxitwxam de acid (SAHA),

depsi pep id 012 @B24, R306465, J 481585 trlchostatln
A, vorin rmff ﬂ?%‘?ftB%FIg"l\l\ﬁlf&%hﬁ) reptedh e é]ft‘?ﬁ@bﬁﬁet 5SSl e
PS- 341, NLNcﬁﬁ&nﬁﬂa@@@Iezonlb, Yondel is; Tel onerase inhibitors for
exanpl e telonestatin; 25- Matrix netalloproteinase inhibitors for exanple
bati mastat, marimastat, prinostat or netastat. . Reconbinant interl eukins
for exanpl e Tdedesipeutkdsrof fokamild € kdchsadief ofi theterimetatesen the aeseat 2a,
interferon %‘f&ugﬁ’m e6h e(fnfe?s;/fﬁﬁleﬁjig e atMﬁP'ﬁukméI@bé&ﬁﬁcaﬁg lsdﬁﬁ'édcnm ds

for exanple alitretinoin, bexarotene, tretinoin Arsenic tri
Aspar agil as dormes fsgidgonmopngsandnidl inleanedipteneoreotsings Bnthe éPPlf*F@ﬁ@%t rol

acetate, nang aﬁlmaem(pﬂ&szeaﬂ@at Bor XA/, ARk RARI®merd@xaRBERased By 35-
Gbnadotropln rel a3|q8§ or,none agonlsts or anta ni sts f.ar
sy Areangd

o P bk A R AL S O A R Bl S <G Res
Thal i dom' de e.d. enaltérdoniediedisthbridap ligpidrdhnematogriaphyaanel, thp Hke thedods.e,

pegademase, 0/ 051316 - 36-
BH3 ni net | cs]%?gt?&gxan%fﬁe %?ﬁ?@? ﬁ’%@%ﬁ“}f‘ﬁngg’& %zj{%‘[tﬁggg%msosg
AZD6244 15 CI ragzoc mpkssyvitt surablareselyingegesls suplpoder sxemplex eiipil ecitlpl gr ast i m

pegfil grast 't@lmxtures%@ﬂ&"s@%%én@sal@srd/rtd&h%gh&t 'tHé:n‘i‘ih &ﬁiy%?aﬁﬁuﬁé"@'i&m (e.g.

darbepoetin alfa); (fnterleukln 11; op relveg q zol edroni c
acid: fent aﬁ]g,llxtures of diastereomeric salts or compounds by, tor

crystallization, supercritical fluid chromatography or chromatographic techniques,

examp , selective

e.g. liquid chromatography and the like methods; and finally converting said

20  separated diastereomeric salts or compounds into the corresponding enantiomers.
Pure stercochemically isomeric forms may also be obtained from the pure
stereochemically isomeric forms of the appropriate intermediates and starting

materials, provided that the intervening reactions occur stereospecifically.

25  The compounds of formula (I), including any stereochemically isomeric form thereof,
the pharmaceutically acceptable salts thereof or the solvates thereof have valuable
pharmacological properties in that they increase the expression of p53, show potent

antiproliferative activity, show potent anti-tumour activity.

30  As indicated before, the compounds of the invention increase the expression of p53 in
the assay described in C.1. This increase may be caused by, but is not limited to, one or
more of the following mechanisms of action:

- interactions with upstream or downstream targets, e.g. kinases, or enzyme activities

involved in ubiquitination or SUMO modification,



bi sphosphonate; palifermn. a steroidal cytochrome P450

17al pha- hydr oxyl ase- 17, 20-1 yase i nhibitor (CYP17), e.g. abiraterone,

abi r at er oN© 2008189322. 10As st at ed above, the conpounds ofPCTHP2@0ASESME

invention also have therapeutic applicaljons in sensitising tumour cells

for radi ot herapy and chenot her apy. Hence t he conpounds of the present

i nventi on cdirctieor irskotcasabilizalioo o€ i g53ze0tcinangd! by kécphgriomansiubdétzral or can

be given in i i 0 i "r.adi osensitizer" and/or :

15"chermsengfftgﬁtzyg?ﬁ)&ﬂﬁre&%@Yn&?l?lgglﬁé%éch@’ti zer", as used herein, is defined

as a nol eculchansigfnSpABpiession onexpo¢seion|of pSheinglt mombers k.g, p6aduil p73t ered to

ani el s | n. eraRgYSS ek, Rl SGhbKDABRUR finlifal O 3§ sensitivity of
ey d%” o Rlﬁl rrfo pron%’fjet(%%r?ﬁgatn%%

t he cegstoionlzln radi"ati on a eat nent of
di seases whi@RsCHPRORY agH A9t h i oni zi ng radi ation. The term

'l' chermlsensj triczeking ﬁﬁpreblgli@fﬂoﬂ ®ned &hd protestRide 'ﬂl&dp%signd@ge&-ﬂlﬁ\@%y, gsef er abl lyl a

ow nol ecul ar i ght .ecul e m ni ster to s in thHerapeutically

effective a%ﬁg%ué ngﬁl&%%é@Pﬁgwgﬁngpf’i@g@)} (@%Cgﬁl’ ElG-g. BaedRer apy

and/ or pronbiozsatand ABi-Beat nent - of di seases which are treatable with

chenot her apeutics. Several nechanisns for the node of action of

radi osensitizers have been suggested in the literature including: hypoxic

cel | rl&di Jdensi the pegsgnt(ineengion disclosés the compleunds of fompbuider usmad 2

benzot i azinBfiefib ONipdfich RIRIANAYaoMl SR BKIARE) Bhelhd Hilhibkfly SObehave
y ra

| i ke bioreductive ents under hypoxia; non-hypoxic ce I osefisitizers
(e.g., hal'JHOHLERY NPT WrisatEs fhecxaresdonabPYyoues of DNA bases and
preferentially incorporate into the DNA of cancer cells and thereby pronote

t he radi atd on-.i.hduced. br eaki of DNA nol ecuyl es and/ revent_ the nornal
DNA r epai rﬁu%e&lgﬂ%%rle’stﬁl% 1 nvgﬁ'go’il/@g? SORECHEH ?usﬁéﬁéﬁppﬁ)@ﬂ‘gﬁ% maufague of i on
have Béen dwppdittesitfevthe oratBentl odierrder medingd ot gteddereaddedpiession @ sease.
Many canc t ; I I radiosensitizers. i

con] uncti g iy aeiis BF G AE gt L0 TR 8 T AP Bl oF

radi osensif@adDi ncl ude, but are not linited to, the follow ng:

net roni dazol e, m soni dazol e, desnethyl m soni dazole, WO

2010/ 08932@PC€T/ ER2010/ 051316 - 37- pi Biedazol e, etanidazole, ninorazole,

mi t onyci n C° 'REY Y58 IR WFsERCI pygiseRpcis Ve vers;any trepFigntef a disease

5- br o2 deamyllor icdidittor{ BlUtRINim&l; parddaae X Yt /d ifdIEER) (i) Hreosmigeaxycyt i di ne,

fl d I.di d .. cisplat.i dt ticall

of foct i ve i lrtforcEHEbn o RK RN RS ERMiEh ped B misifoobab el ( Pom
of cancer glisengsl andéorepadipe bl lylmotget bhen diaghcatd anhavity watipinhifitindihe

sensi ti zi Qﬂse@&%ﬁh/or%Hﬂﬂbﬁﬁ.&%ﬂgﬁﬁ{gqg%%@%g?%ﬁgKiﬁi?&é‘i@bﬁggﬁé Sisdi¢! ude the

fol | ow ng, t are. not limted to: "hemat opt erivatives, Photofrin,
benzopor pRYFIOR Coiion i £y 8AUSING IReiessionel tha disease apdoppenditiate- a,

bact eebochl orophyl | -a, napht hal ocyani nes, pht hal ocyani nes, zinc

pht hal ocygapi and.t herapeutically effective 10anal ogs and derivatives of
t he sane. ﬂ%&@%stgﬁ%i ¢ ?8‘% T igdiatsd t%&ﬁ%*hﬁ%ﬂ{w%eme%mqméﬁi Brinegnt vy

t her apeut iupdésitgd of fletcitrienal eoralitidn whicheen be intiitvied byhefwisioneunds, i ncl udi ng

but not | iym : e r t i_ncer poration. of
r adi osensidt@]( ézlggrg&?c? a{f E%‘%@%ﬁ?x\@&? ?‘s&ng’g? rr%lgeﬁ’ ﬁ@gy\%f)gﬁglfh RSB IYER P oW of
t her apeut ic@ased it 4roptess, indneticaarof sriigenddath, theegukitigeof thelcel cycle.

15chenspt herapeuti c agents which act on the tunmour with or wthout
addi ti onah,gr adi atjon; or other therapeutically effective conpounds for

treating dARCBYCIBIONSIRdrOHileseamediod fordrrgtinn 3idisoxdsr edijedsbronghiani st er ed i n
conj unct i dacredasett egpresyesra@rpsai ﬁﬂiah‘t&"cuﬂefrff@ﬁﬁréa‘(iﬂg@Hiﬂiéﬂtb%/(afdnﬂﬁl@teﬁﬁg ARre ot her
conmpounds ff‘é&?\fleUdi ng btut not Iim'ﬁ ed to: conpounds .which pronote the

i ncor por af 1 of S EHEhESEHETRURd P thePresyit Igeiion. (o $Wjeck Sdhdunds whi ch
control t henfrhavamst motegragieldr]ycashumart)in eaddsof sacldfreatmentygen to the target
cel I s35 chenot her apeutic agents which act on the tunour or other

t herapeutically effective conpounds for treating cancer or other disease.
Cal ci um aAhagempaunss of He iByeniiph saw bavgpatiptoliferaévef dffects inswholr dells,evabi nat i on
with anti yeQph 88isi#e AGRN Sf fufctRHaPPYI. Mord 2E PGPS ,ﬁietdoﬂﬁoﬁnaﬁ?f;tﬂgﬁr cells

resistant . to accepted chenotherapeutic agents and to potentia e

ef fi cacy HFVCRURHCARINE ARERIolilsragE giieeh &1 mparswith gildrizpeer mp@anipBw of t heir
usef ul pharmacol ogi cal properties, the conponents of the conbinations
according to the invention, i.e. the one or nore other nedicinal agent and
the 30 conpound according to the present invention may be fornulated into
vari ous pharmaceutical forns for adm nistration purposes. The conponents
may be formnul ated separately in individual pharmaceutical conpositions or
in a unitary pharmaceutical conposition containing all conponents. 35The

T o o o, . o o o, o "



conprising the one or nore other nedicinal agent and the conpound accordi ng
to the present invention together wwth a pharmaceutical carrier. WO

2010/ 089320RCIVIBPR2010/ 051316 -38- The present i nventi onPCHEPRE0/08BIGt es tO
t he use of a conbination according to thgyinvention in the manufacture of a
phar maceuti cal conposition for inhibiting the growth of tunour cells. 5The
present i nventiodm furiduhesver@dpadsein g NDRI2Pragduwompoondsaniy fifcasndibdedtbsigct i ve

i ngredi ent 3 rrE und ccordr ng to the i.nvention and as further active

i ngr edi ent oR&bY® K I"YAHER P B§ERP'S'as a conbi ned preparation for

si mul t aneous, separate or sequential use in the treatnent of patients
suffering f r : s and the
conmpound acc%ctﬁﬁq entlég aiggz)sen S%n%%ﬁ??gﬁgﬁﬁaﬁlt%g%@b%rgﬁr

si mul tanéouslldquletegng me@mpaﬂ@u@rofmmn@@ s’ifﬁtSPI@iriQ‘)tenéanst@@uentr ally
in either or@gfet £B. éﬁﬁnﬁﬁe{lgﬁfd H82ParttddfirlyWohPKan R fecl DTRQIMNES NNl be

adm ni stered vmthr n a period and in an ambunt and manner that is sufficient
to ensure that an advantageous or synergistic effect is achieved. It wll
be appr eci atEdnipiatof tixBourd ohidig aﬂﬂmﬁhfedlaanﬁn@ltgiﬁﬁmesf vwad¢h magbe at i on and

coni nat on P HRp R ACBROPRS o eterbiliar R AR St i NG

conpoundOof luigcapresedindingsematlicolh Ibeicageeadnd nossmakkdell tungicanaeo (@ of

adm ni strati t %@H t i cul ar host
bei ng treat eggn%hgﬁm) aglnwr?e%%g ndcﬁ%%c% ?@g%%#?g%rﬂa{aﬁéﬁﬁfa%d t he
dosage anourtgh @ﬁaéorzeame@b prloe adeneeareiwanialapd galos paenmser) pgesephagealski | 1 ed in

the art usi REn&PNEINYGLRABLs ABLIRGHS tSfheichreiioRy, gﬁsutlétearblﬂt)aamwe;ron set out
herein. The weight ratio of the ound according to.th res i nvention
and the one C&?Cﬁ%ﬁraé %@H@ﬂge%lﬁﬁp??a g%tca’é’eeﬁﬂt%‘}‘o\mé’ IWR}’QHF% cage eo%rbr nati on
may be dst eranntleegzlnphmtyhe1qakemmnBsdellllyIaﬂhoma tBwekiatfstlymfladma)r add-o and t he
exact dosag r I qn € articul ar
conpound ac?%or msg' n elﬁl%l?%enc gilr%gllnﬁ &&%%?t e%déget?gg%aggrlﬁéé}?%ﬁt(s) used,
the parti cullarkewm[rf(tneaﬁmp@r agrie meelogehous hevkemiae(ANIL) of chreric condi ti on bei ng
treated, th end 19tmtmg%@m» a@l',tt@tl ;]SHdE?asﬁé 1RREh R éﬁrbatuﬁﬂp gmgener al

physrcal condition of parti cul ar he node adm ni stration as
wel | as ot hdeukegus @tlnertlyrcné foll el aaafrr mylofysplasiic ?r@ldr%tse {MDRel | known to

t hose skpl | @@mbiirstof ehedérichymaCorfifi,ts0R 1t i¥esardotnak Sh;ﬁ)‘é:!ud@rlﬁhs tehatoitbeinaf f ecti ve

dai | y anount be | owered or |ncrea ed depe d onse of the
treated subj’ 88%5%?&9%%%%16@%%5%9@{ Eefé(\%éﬁ‘ij‘g} U6t (hﬁﬁgsﬁﬁ? 8% an
pr escri bi ng stivemesitpiomydsarafmashmesanshyandl chonénsaromasAlypgphbsareiraas, wei ght

ratio for t r ) a?cﬂ&%._q?%r anti cancer agent
may range f:}g)&%%%gﬂys &%E%?qu?ém?%n{%ér@f%&%%%rom to 5/1, even nore
in particul aeufobiionas, Weingugpurs, mﬁ@lglbéﬁstcﬁ’ﬁmtgb@@%rbﬁwﬂélﬁﬂ%rﬁé&ﬂtd is
advant aggouski % k&ta®heneitbrhR) drélR6@Yan&ha le.g. Wyvanced breast cancer),

2010/ 089327P 2010/ 051316 39 art| cularly for cr splatin in a dosage of
about 75 ng/MPCXGACHMA AF 15'? a%ti”ﬁ i QY BTN ABd g g ﬁg"FmBH{?rse of

treat ment. TEhgomaxiaherciasipabiaddes cadtiviamhagrestuie!cyngd mcrtudsltgthe ddvancad dosage

of 50 to 400 5s yar e et er C for exanple
75 1o 250 miiHEe e PRRCE teifra"tf)ldyrprég%{e ettt S a‘%egSt RO 175 o
250 ng/ n2 arhdad and niwhenaoce epldt:naﬂmatcn?cﬁnet,@nwlﬁﬂem@/emn@@rg ceftactmy of

Lreat megh. Ittauger@e@&gacrresaemw@aftﬁuaﬂxaﬁtagﬁaltat e R adnbahihered 1n a
dosage o0 per square neter body surface ar ea,
for exanpl e compgumtsef ﬁ@qmsenbawenw Yp bgﬁart&anrerr %tre%talrpaprspran%eaﬁb

about 100 thﬁmgrmhg@ &Nek hoElofnas @gg@mar( t 1to 2 ng/n2 per course
of treatnent. The anti-tunour podophyl | ot oxin erivative is advant ageously
adm nistered in a dosage 15 of 30 to 300 ng per square neter (ng/nR) of
body sur f acerheroempotuads e xizpeeend thvenid@bénglsothe ysead farehd @edtyeftamdet oposi de
in a dosage of a out 3 and for teniposide in about 50 to 250
ng/ n pér§l cc?uervseelg lrnglg]t%%a%(try Cgﬁ({e ANt i -tumour vinca alkaloid is

advant ageously adm nistered in a dosage of 2 to 2030 ng per square neter
(mo/ m2) of bggy tﬁféﬁﬁ@éﬁ?oﬁ‘%ﬁ@ rdAids!aGHE R Yor&l%tré’dtrﬂ@ﬁt%ﬁ gg@vehtnorf"ofjosage of
about 3 to 12 or vi crrstrnernadosaeo ng/ n2,
and for vi neraféfrlamﬁ@ry ePIgEiong &Y dmypyerng m tftiecetre ﬁ@‘PH‘@rﬁf R copprard of
treatnment. The anti-tunour nucl eoside derivative is advantageously

adm nistered in a dosage of 25 200 to 2500 ng per square neter (ng/nR) of
body surface area, for exanple 700 to 1500 ngy/nR2, particularly for 5-FU in
a dosage of 200 to 500nmg/n2, for gentitabine in a dosage of about 800 to
1200 nmg/ m2 and for capecitabine in about 1000 to 2500 ng/ n2 per course of
treat rrent 30The aI kyI at| ng agents such as ni trogen rrustard or nitrosourea

. o o -, o o Y A NN 2 NN




35about 100 to 150 ng/ n2 per course of treatnment. WO
2010/ 089327PCT/ EP2010/ 051316 -40- 60 ngy/n2, particularly for doxorubicin in
a dosage WD 20090893240 to 75 ng/ n2, for daunorubicin in aPddgRgE0Os13about 25
to 45mg/n2 , and for idarubicin in a doi ge of about 10 to 15 ny/ nR per
course of treatment. 5The antiestrogen’ g'ent i s advant ageously adm ni stered
in a dosagehopreaolsivedtidng llHOubiaE: dad. laym ARENEAL thddd &h@um;fﬁhﬁﬁhﬁsr agent
and the conﬁji tio b%iftn%ttreat ed. Tanoxifen is advan?ageous y admni stered
orally in 8%%1&’38“ QPGS0 g, preferably 10 to 20 ng twice a day,
continuing the therapy for sufficient tinme to achieve and maintain a
t her apeuti ! j t agequsl dmnistered.orally in a
dosage of ?82%%%@ Bw-rgf%%g{r?c%g%ﬁ%fai?rﬂg%ﬁa Prgl"%f)(rg)ge utg%de%f %ﬂéeﬁbn‘?fﬁpfsuffi ci ent
time to achpeiemaneidisedsat aidroaditioas. dFeh thatenh fatoimnimestiscazs!’ ¢ isant
advant ageoysy ¥is@lBiMivRicR8An AL i¥indule éys@egﬁ ?&%Fs%v@f?éig&o ) E@f-a’rﬂgggn?‘ day.

e l'y 1I'n dosage about

Drol oxi feng 1s advan‘t‘%eou_sl y .adm ni stered oral g .

20- 100y o the deryn ragi¢Te e Meantzy #At sielbuisls yomemiyripundindbe arialal'y in a

gi-gsgg_e of t Bbd;gﬁ(e@&@@l tﬁﬁ%@u&a&ﬂl@iﬁne EZ‘S?H@E tilﬁﬂtl'lﬂizegﬁlt aﬁ%ﬂhﬁﬁlﬁ@%ll%\ls{ﬁ_nﬁtgs
admi ni st gr Is in.a dosage,of abou once . a . Antibodies are

advant ageogh ?dglaﬁé}fﬁ)cgfglrs%sei HUiPlRsclcgesty Perpg s Tefl’éa’§qa%goﬁérdls§&i§’are net er

( mg/ n2)0 of intsoliy-depenfletelizbetea medlitug shéumatidi athiide, systemid fupad &y @e@atosus

Trast uzumapgyl t dng N S/ i ®-a dosage of to 5 .ng per

square met ES}I?@%@ %E?B%@%;S/ﬁg’trjtr%ggé%%?%ae: ﬁg??ﬁréﬁﬁaﬂﬁ)ﬁ%‘)ﬁl%%/ n2 per

course of ElupgrisnBasemans Madyanpiseasy. Hotiphdphnlipices pulréoe, 25xRepladtionce,

twice or NPefpHelfime WIRE:iOEntdpBalonBelitis, W i or exanple

every 7, 14 i 1(§r 8 dgg%s. necrf cgﬁfgiéﬁsn’@b%?‘ ujohe ﬁﬁﬁt %f’?‘l %%,%_tgﬁoelfs

phar maceut PLANYoReIE R aHPadRiyre S Widrems (Lember-Eatpm Myastheaic Syndrome,

phar maceut Myabthgnia Geaps, dillleuaPedpleiddid! PORemRktifopadiich, ReREQADSONBIdng f Or N5

t her eof Ca§tiﬂel\>f§n ¥a (#abl e diagnostic properties in that they can be used

for detecting or i en???ying the formation of a conpl ex between a | abelled
conpound and ot her nol ecul es, peptides, proteins, enzynes or receptors.

30The det e‘PBlilsr,‘Qliéjfnv-élﬂ?dﬂtah{]d/ﬂregidgﬁé Hﬁﬂﬁ){i&%@%ﬁ?@ﬁtgrgeggy infd\Rle are |abelled

with | abelling agents such ‘as_ radi ol SO . : uor escent
subst ancesdis¢a3es HYsonditigss Aneadiminisiering anesieptiesamdunt béa compoisiotfohes i ncl ude
1251, 2031- ffesent invention, to a subject, e.g. a mammal %and more particularly a human) in 1 3H

| e by conj uga¥| on of” an

and 14C. Enzeé[%s ﬁ%re %JSU8.| | y made detecta

appropri at® §Y atfe@Wtch, in turn catal yses a detectable reaction.
Exanpl es thereof include, for exanple, beta-gal actosi dase, beta-

35¢gl ucosi i a er axi dase d | at e dehydr ogenase,
preferably %ﬁéﬂogg?ésﬁﬁhgpge%? élé‘%.%?l%gaq %Fﬁ ﬁ% %fgg%ﬁgﬁgﬁtglqnﬁgﬁlﬁﬁe@gesf or
exanpl e, |asegded withep maiégtial anstabdes or inisfolfled projeimequori n and | uci f er ase.
WO 2018/ 0%&@&@%@@6@%@%@&&1 Wﬁﬁéo:ﬁ’?ﬂ%&éﬁg}n ﬂn&l g@érqﬁisfo%daﬁotgﬁ;s' ned as

body tissue or Body fluids. Exanples o s are cerebrospi nal

InG
fluid, bl oBeudnPaLAsenotdupiied toyeys 'éfibgﬁiﬁ(@ﬁ%alvﬁaxfan syidrem éfibrilkia), The

fol | owi ng Amgompbsc latdralstleadss (shigereies 8RMutlVL Kur@PicoRadenPehd part
Herei nafter, " he ey or%ﬁod%é%ﬁ?m\%p%%efi ned

ﬁI\/F i.s.defjne: T, N-di met hyl f .

as di chl or SRS HEA e,(lafpefl%ﬁ af’g “%E¥$ﬂ%edla§%°%?$]§’9pPﬁ%‘%ﬂen%?%‘éﬁlp,erfempeli s

def i ned asprdéaiegérypouhlpbx), GesutZfEil0Akobi dscdef (pried), adzielihyls Aeatatbesa- " Et OH

i s defpned, a5.:8% 1anal : el fi thanol and "THF" is

defined as n?}g(t)lr %h%r 3} ﬁglglr?ld%gg@rs &éz;'él?e jt(}aga%g%g?ctr%galﬁ%s?’eﬁa@ﬁat e conpounds
hypercholesterolemia (LDL receptor), o I - antitrypsin deficiency, Tay-Sachs disease
(beta-hexosaminidase), retinitis pigmentosa (rhodopsin), and leprechaunism (insulin
receptor).

35  Thus, this invention also provides a method for the treatment of diseases associated
with conformational unstable or misfolded proteins by 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.



Manganese oxi de (33.31g, 13Eq, 0.3832 nol) was added portionwi se to a

sol ution of 4- 15chl oro-6, 7-di hydro- 5H Cycl opent a[ b] pyri di n-7-ol

(1 nt er redwene1038932CAS 126053- 15-4] (5g, | Eq, 0.029 nol) PCH/EPSMOOSONE). The
m xture was stirred at roomtenperature r 24 hours and then filtered over
celite. The solvent was evaporated, yielding 3.259 (66% of internediate 1.
b) Preparation of internediate 2 OH Met hyl magnesi um chl oride (1.47mi,

3.2Eq, 0.0.004 nol) was added dropwi se to a 20sol ution of |nterrred| ate 1
(0.220g, | E4n vpvoefteigpsoful phanmppeotogiga) prppertiss ithe srbiGrh QIPPaRds 5 b The

reaction wagomhilatt®tht@barhi @R Phh@RAREERIaU F@ms Tor abn¥inR@RGh pubpos8s.10C, amoni um
chloride (10%in water) and Et OAc were added. The m xture was extracted

three tines with Et0Ac and then the organic |ayer was separated, dried over
MySH4, f51t dlogttepnel tHelphasndeeetidal varapesithpe rofi tieslinveilin, aesffetu'ﬂ’e(aﬁloﬁﬂﬁg)a was

25purified %F,%ﬁl #ngf/@gi’% tt%g\;e?ﬁﬁg'ﬁf 3 YR acﬁ'v!e inﬁe(ﬂ%t 1%(511’1{91% in I%tlm%e sol vent

cycl ohexane pure’fracti cte
was evapor atadohixtyieayigh mghMQ@glC@EﬁWepﬁﬁblﬁ ﬁﬁ@ﬁnedileh gargier mmake a wide

2010/ 089327 F\’,Qié@%% @drg{s%#éﬂf’n Gfthe forngﬂt ]tﬁ‘éﬁidrh't%lf &sfradyinahMiatRiohl. 92 9 :

50. 67 mml ) was added po tIOI’lWI se at sol ution of inter iate
(7.72 g, 46.10essphsrmageytisg gpmpggtips are WaPQdEPPBWﬂP%gGF@%E{%f% rr ed at

roomt enper Eﬁréﬂéﬁbfyoforhdﬂﬁrgmatﬁ)ﬂdnilhefhcmw paicmaﬁeouslyq)rv@tlﬂfentemenﬁcmmt ure
was extract threﬁF 1 mes d with
i

B§ C OSlf1 1n %T &M’Iel i € S el
wat er and NaA€f “EBY lﬁrﬁ’rep%B% té’Blp EHP%I AR F‘bd‘ 4%d the
sol vent was phuayeceaictimeyiaahali bagsrﬁpl@&dgsddhbs?ﬂzﬁ em‘mplqtmtaeg]ya@le, @ls(50/ 50

m xt RS t
Stop. by b alhGR A Bictle 1R U860 del B ol bR Rihul LEBERIAS friity 1O
sodi um hydr iedisirg ancb@llglommrzszhﬁﬁm)srwgh aw@ahqseﬁkgam lsméunsélbmalﬁs,sol ution
of i ntengedigifrs dfsx?htt%}a fsa]gzntzgnm likelif tﬁ@fasé e@éJ§11133Qap‘§ﬂll)35 arkhe

reaction was stirred m nutes at OC. Then at OC, i odonet hane (1.65
m, 26.53 mi$ll§Swas added dropwi se to the mxture The reaction was stirred
at roomtenperature for 1 night. The m xture was cooled to roomtenperature

and col d m'{]ﬁeg%qsg (ﬁ)f %regr eai%lgtagl\ﬁ%rsnt%ﬁ?{lghe{ rtﬂe)%t i agsuﬁes thlrese QtﬂeOIlI’IOS][ hour and

was t hen ex ayer was
separ at ed, dudvedageoey olbhEB4ge wiil feemeth \alrmdh pas@ sobdl pb«mnammc aned,

yi el di ng,3. ?Vﬂ)ug ?oni):j@r?’ea Fbﬂé&ﬁérﬂ&% @drﬁ%éﬂm-ﬁg'tﬁe Qﬁrﬁgpﬁhl ME%§11§J§&Hpﬂ‘éet hout

further purificat aratlon of

i nt er medi at étesile watgn it leasfgn éarge pagh tslaﬁazhpéheaéligdedl%% ﬁ9 F‘ldé§ lity 401991 ol ),
Eschennoser 'sgamplet maf bd id®ldedi Mjectable solutions, for example, may be prepared in which

the carrier comprises saline solution, glucose solution or a mixture of saline and
glucose solution. Injectable suspensions may also be prepared in which case appropriate

25 liquid carriers, suspending agents and the like may be employed. In the compositions
suitable for percutaneous administration, the carrier optionally comprises a penetration
enhancing agent and/or a suitable wetting agent, optionally combined with suitable
additives of any nature in minor proportions, which additives do not cause a significant
deleterious effect to the skin. Said additives may facilitate the administration to the

30  skin and/or may be helpful for preparing the desired compositions. These compositions
may be administered in various ways, e.g., as a transdermal patch, as a spot-on, as an
ointment. It is especially advantageous to formulate the aforementioned pharmaceutical
compositions in dosage unit form for ease of administration and uniformity of dosage.
Dosage unit form as used in the specification and claims herein refers to physically

35  discrete units suitable as unitary dosages, each unit containing a predetermined quantity
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,



acetic acid (300 mM) were heated at 65C for 2 hours. The precipitate was
filtered off, dissolved in DCM and potassi um carbonate 10% Potassium

car bonat evp=2010/08¥320as added and the m xture was stirredPai/RPeONIOSBiper at ur e
for 1 hour and then extracted. The organic layer was separated, dried over
MySH, filtered and the sol vent 25was evaporated, yielding 10g of

i nt er mediiajeetable soNDOROMMIBBIBRDARCTASEHAFLR/ @bESIHnfidSandihe Akepanat i on of

i nt er medi - Lot iate 5 (0.043 nol), iodonethane (0.047 nol) in
s%%nfegﬁed mjcﬂuﬂl& tﬁ%fggﬁ

Et OH (300 were stirre room tenperature overnight. The precipitate
was filtered off and dried, yielding 8. 3g of internediate 6. c) Preparation

of inter i 11y i : i L: (0.03 nol) in
DVF ( 00f@iﬁwﬁ#%&hagt]?{et?éggfh?fg%&l tg?ﬁ%a%gélﬁesn t lﬁﬁtﬁdeﬂggé%é@ggﬁm xture was
o]

pour e poptie dpatasrunitdpym ferpasqe! adnypigirationrandgméfermity ef dosags fil ter ed

of f and tizsage wt formBEMkedii@hd spedificaiion@s @Xitdsdfet8d reft % dﬁﬁéﬁh | ayer was
separ at eqﬁ drie iltered and . evaporated, yietding 5.1g of

A u][cli1 over IV%SO!L,t fdl

i nt er medioAE7 ) SUBRRIG AR HRity, dBjases, £4 § COEAEN g6 PRRCCHYINFASEH SE &Rt
chl ori de of ectdsgngmtiienyasicedid do drodpud the déﬁea tBahptuitiorffeét, hsidtigionedi ate 7
0.018 I . 1de 2 ow. The reacti.on m xture was
gti rred ng‘%l)hS%Qf %ﬁﬁfé ﬁg%ﬁac%}tﬁ%ﬁﬁaﬁgbﬁf%?paseoq’wg %agsaaﬁé“&}sc%% se at 5C.
The Feactiatdes fingluding soersd exeqatast teblet, tchpsBi Apills, Troevder parkets, wWafges, Was

: I b e 4q of
separ at eghjecthbi@dolaubhs dYBRPnsibhd, k&kHsbnaNe ?%?%%Bﬁf]u%d%b%, ngq49 o

internediate 8. e Pﬁepar atjon of inter rre& ernedi ate 8
(0.019 nofgree Itiplesithareqfag) in MeOH/ NH3 (50 m) were 15hydrogenated at
roomtenperature under 3 bars for 2 hours. The reaction m xture was

filteredq id& ' il trate was. evaporated,
yi el di ng 3?‘EB@E?*‘%%‘?&?&“WE%?‘??%“V‘B?‘M@@H% é{h %né'%ndrs‘é%}é’ el KNG At e o
(0. 0% mBP9PIOSs. indyse selbLlsy dentds of ianlate(the odBeyel.) , nonosodi um car bonat e
anion (0.019 nol) in DMSO (100 m) was heated at 60C overnight. The m xture

was cool to roomte rature. |lce water was added, DCM was added. The

react i onqﬂﬁ( glﬁﬁ (@ang’f Mg dpystiop fpadsmugisisred inapesmanas s Bpisnido derreate | ed

Sover MyS8Qtessidn dfqrsédoranaxaoits ani-tah@d.acilviey. r esi due was purified by col um

chromat ography over silica gel (eluent: cycl ohexane/ Et 0OAc 60/40). The pure

fractiong, were collected and the solvent was evaporated, yielding 2.8g of
At ihe sk

i nt cdgy thepiregoaicheastn deferming diorrifrciyeamaunt frome thedelit sassltL 0
Eﬂ Oj 00;9/ p&g%?tczd{maidhﬂéﬂ glxgedagg fQ -riﬂﬁ&)r@mplhtﬁﬂ g&h@@ﬁ‘eréﬁe"dzﬁicaﬁg) éfkh@%h' n DIPE (1
, 0.(1. n re rogenat ed at "at pospheric
10pr ess ufg%m'fu%)trwclu:iﬂ?)% ﬁ?%@qjé@ﬁ{ktgéﬁﬂﬁﬁﬁ%%mdf 12l o8] 1Bpaiiiesler fioper ed and
t he sol vBRDS ag/kg to 10 mg/kg body weight. It may be appropriate to administer the required
dose as single, two, three, four or more sub-doses at appropriate intervals throughout
25  the day. Said sub-doses may be formulated as unit dosage forms, for example,
containing 0.5 to 500 mg, in particular 1 mg to 500 mg, more in particular 10 mg to 500
mg of active ingredient per unit dosage form.

Depending on the mode of administration, the pharmaceutical composition will
30 preferably comprise from 0.05 to 99 % by weight, more preferably from 0.1 to 70 % by
weight, even more preferably from 0.1 to 50 % by weight of the compound of the
present invention, and, from 1 to 99.95 % by weight, more preferably from 30 to 99.9 %
by weight, even more preferably from 50 to 99.9 % by weight of a pharmaceutically
acceptable carrier, all percentages being based on the total weight of the composition.
35
As another aspect of the present invention, a combination of a compound of the present
invention with another anticancer agent is envisaged, especially for use as a medicine,
more specifically in the treatment of cancer or related diseases.



evaporated, yielding internediate 11. This product was used w thout further
purification in the next step. Follow ng internedi ates are made accordi ng
to nmet hodw@20WAspEN 1O OH O HZN |1 OH i nternmedi at e No. PCA/EP201010813medi at e
No.45 10 H2N 11 OHu mO . L2. , \* HO jpternediate No.46 intermediate
No.47 1110 NHHO* N2 40 CH/ IP

For the treatment of the above conditions, the compounds of the invention may be
advantageously employed in combination with one or more other medicinal agents,
more particularly, with other anti-cancer agents or adjuvants in cancer therapy.
5  Examples of anti-cancer agents or adjuvants (supporting agents in the therapy) include

but are not limited to:

- platinum coordination compounds for example cisplatin optionally combined

with amifostine, carboplatin or oxaliplatin;

- taxane compounds for example paclitaxel, paclitaxel protein bound particles

10 (AbraxaneTM) or docetaxel,

- topoisomerase I inhibitors such as camptothecin compounds for example
irinotecan, SN-38, topotecan, topotecan hcl;

- topoisomerase Il inhibitors such as anti-tumour epipodophyllotoxins or
podophyllotoxin derivatives for example etoposide, etoposide phosphate or

15 teniposide;

- anti-tumour vinca alkaloids for example vinblastine, vincristine or vinorelbine;
- anti-tumour nucleoside derivatives for example 5-fluorouracil, leﬁcovorin,

gemcitabine, gemcitabine hcl, capecitabine, cladribine, fludarabine, nelarabine;
- alkylating agents such as nitrogen mustard or nitrosourea for example

20 cyclophosphamide, chlorambucil, carmustine, thiotepa, mephalan (melphalan),
lomustine, altretamine, busulfan, dacarbazine, estramustine, ifosfamide
optionally in combination with mesna, pipobroman, procarbazine, streptozocin,
telozolomide, uracil;

- anti-tumour anthracycline derivatives for example daunorubicin, doxorubicin

25 optionally in combination with dexrazoxane, doxil, idarubicin, mitoxantrone,
epirubicin, epirubicin hcl, valrubicin;

- molecules that target the IGF-1 receptor for example picropodophilin;
- tetracarcin derivatives for example tetrocarcin A;
- glucocorticoiden for example prednisone;

30 - antibodies for example trastuzumab (HER2 antibody), rituximab (CD20
antibody), gemtuzumab, gemtuzumab ozogamicin, cetuximab, pertuzumab,
bevacizumab, alemtuzumab, eculizumab, ibritumomab tiuxetan, nofetumomab,
panitumumab, tositumomab, CNTO 328;

- estrogen receptor antagonists or selective estrogen receptor modulators or

35 inhibitors of estrogen synthesis for example tamoxifen, fulvestrant, toremifene,
droloxifene, faslodex, raloxifene_ or letrozole;

- aromatase inhibitors such as exemestane, anastrozole, letrazole, testolactone and

vorozole;



i ntermedi ate No. 48 intermediate No. 49 WD 2010/ 089327PCT/ EP2010/ 051316
-45- Exanple A4 Internediate 7 was also alternatively prepared as foll ows
a) Preparwi2on/sp327nt er medi ate 12 1- (tri phenyl phosph®CaBpPRo1dOMS)6

2- propanone (34.4 nmol) was added porti gwl se at roomtenperature to a
solution of 1H Indol e-7-carboxal dehyde ? 4. 44mmol ) in nmethyl- 5benzene

(60ml). The rea@tﬁﬂfaanmmgug@uy\afeha@@étﬁl@lc@t vﬁ&%ﬂ B reBnBiOUER aﬁH@etI &n cool ed
to roomtenperatu d.evaporated to he residue (17.4g) was
purified by HPLAGR r\%thspc oclype Q@P%Mgé fOf(f‘éP@@ acg@fang;0. 5 DCM MeOH) .
The pure fracti Wm@lmhifmﬁemhmmﬂ@ﬁemhpdeazacvﬁ@mewﬁﬂ&ﬁta&ﬁé yi el di Eg
4. 3g of mterrre%?ogatészfor&a%{qu\??{e L.en. dpCFl?OCFtermedl ate 131 Internediate

(3.4mol ) and Eschennoser WMacetic acid (10nl) 1O0were
heated at 65C f @ntitiotiesufpscxampde ptittmwcnalbeblmydmlmﬂmmybmﬁ dadineagtingd in

DCM and pot assi g%ﬁﬁ&rﬁﬁgﬁtcﬁu n?mg mb&@e@%%ﬁ,%ﬁ% %ﬁtgla?‘l?}hﬂj) was added and

the nixture was stirre r oo erat ur €’'reaction
m xture was ext AREpgabo ’ctﬁ%foé%‘"’dﬁﬁ’l@ nPO&@rébang@mamlatcmsmarara@m@m@mrlvgso4

filtered and t hﬁleﬂﬁitl‘éﬁﬁtb m&tlﬂmap@&ﬁhlﬁﬂe ﬂﬂxt%léin@%pe%tto%%tlﬂf th!ic%@ﬁlﬁ@d' ate 13.
nt er medi at e

c) Preparation i nter

i Zjdomelto hane (0. iﬂ(%%ls ]inﬁecé{l%)?-‘f” %ﬁﬂnn@%&‘%gegf‘i 38e8l§ sy¢h ?%%@Hﬁ’ép’é&f@?e f or

2 days!O The preckqplatv€ V&% BH BiZARIT 037, gamgpal Bed14-Y] EWB NG dbéandé
intermedi ate 14 g) Preparation of internediate 15 Intermediate 14
(136.5mmol ), so |umc anide (177.5mmol) in DWF (400m) were stirred at room
t enperature for t@uh%g@dlf%ﬂgéms fRrscxaugtec-oardestdtm, celabitinenonochdammlaas

20extracted wi tHlna&ﬁﬁlblthQe%rE@FRqeﬂ)l%ﬁﬁl §ll§ﬁl G ?éc opdhhifogver MISO4,
iy Sh-

perfortance

filtered and ev he reS|
l'i quid chromat O@Eﬁéﬁ % %%ﬁb@/@ﬁ%l@h@pﬁiéonmmp{q rregul ar Si OH

20- 45[t’m 1000g W@Eﬁ@lol mmhtemebyaae erleyiglh) BEX@NB, cﬁ@%ﬁs Qﬁ%uﬁﬁ/é The pure
fractions were féBM sol vent . was g}\f{@ por at ed g/ll el ding 11.8g of

i nternedi ate 15. %%Sﬁ'gaq%z erilh, supitinih, sunitinib maegte; temsirolimus;

- farnesyltransferase 1nh1b1tors for example tipifarnib;
- histone deacetylase (HDAC) inhibitors for example sodium butyrate,
suberoylanilide hydroxamide acid (SAHA), depsipeptide (FR 901228), NVP-
20 LAQ824, R306465, INJ-264815835, trichostatin A, vorinostat;
- Inhibitors of the ubiquitin-proteasome pathway for example PS-341, MLN .41
or bortezomib;
- Yondelis;
- Telomerase inhibitors for example telomestatin;
25 - Matrix metalloproteinase inhibitors for example batimastat, marimastat,
prinostat or metastat.
- Recombinant interleukins for example aldesleukin, denileukin diftitox,
interferon alfa 2a, interferon alfa 2b, peginterferon alfa 2b
- MAPK inhibitors
30 - Retinoids for example alitretinoin, bexarotene, tretinoin
- Arsenic trioxide
- Asparaginase
- Steroids for example dromostanolone propionate, megestrol acetate, nandrolone
(decanoate, phenpropionate), dexamethasone ‘
35 - Gonadotropin releasing hormone agonists or antagonists for example abarelix,
goserelin acetate, histrelin acetate, leuprolide acetate
- Thalidomide, lenalidomide

- Mercaptopurine, mitotane, pamidronate, pegademase, pegaspargase, rasburicase



Met hyl magnesi um chl ori de (0.07 nol) was added dropwi se to a solution of 5
internmediate 15 (0.022 nol) in TI-IF (50 mM). NH4Cl 10% and EOAc were
added. Thewpeaordasgiz7m xt ure was extracted, the organi c | R¢EEPAAS/OSBSPar at ed,
dried over MgSHA4, filtered and the sol ve% was evaporated. The residue
(2.99) was purified by high-performance™tiquid chromatography (Irregular

Si OH 20-4511m 451 MVATREX fo gqcs—g7 cycl ohexane 60% Et OAc 40% . The
pure fractions were collected an t he sol vent was evagorat ed, yielding 2g

of intermediate %EKRphlbﬁorpf@ﬁéﬁ@ﬂe&’rpgﬁ“f)ﬂf%lgﬁ%‘&ﬁ & pess- Martin

periodi nane (24. 9plbhy\WasuRHde thetbrapwio @f(ﬁfexﬁrﬁplmfﬂgtﬁﬁﬁﬁaﬁdgﬁfgr&s@nﬁ sol ution
of internedi ate 16

10nmmol ) 1.n DCM. n,m xtur s stirred
at room t enper at G ggalng?suffl ﬁB’&‘FOP%ﬁﬁé B’bﬂﬂai%u%ﬁlefeﬂf %&rb\m?eélrn ?ffl}Mit er ed
over celfte and titerldukin It Btoprabaskiexoledainatt, ml&dtroﬁi@Mcldr femtawybani ¢ | ayer was
separated, dried,© ered and the solvent was concentr at ed.
The resi due (2.8 js%%?%g%é%h%r@l& col um chromat o hy over silica gel
(el uent cycl ohexars@/r@dﬂmt@bmm@?)P43ﬁhle7ahxlmélyfiroaﬂas@: %»28%}‘3@6 gibiwet ed and the
sol vent was evaporgpedh %l lididdond aBigat@ont Bf4gRdi ate 7. 20 Exanple AS
Internmedi ate 15 was al$o alternatively prepared as follows. Li t hi um
t et rahydroal um nate (0.018npl, 0.69g) was added portionwi se to a solution

of 3-(cyanomatdited abolzbhhed@lhpo&rd@@f ¢sefit iaoérdionothale amtaeutd. 012mol
r xture was stirred

2.69) in THF S0 5C u e reaction
at room tenﬁB%Jé“gaﬂP’és %“c?‘?n%ré“?ﬁ O&C%Mf’éfa%gerﬁ}%aé’dl GFBs g\; “E8Yat 5C and the
reaction m xture was filtered WD 2010/ 089327PCT/ EP2010/ 051316 -47- over

celite, e d s ted,
i ed ove NG R AR h S ELAE R i e MS S e ERIO at e
17. N b) Pr eplmrmspmum” pmaerhmwe@tl@ com m@fs,@n Whtanﬁt pemrpdgsansitiect ondos nol )
was addes dropwhSendfizep€ t0 a solution of intermediate 17 (0.0081 mol) in
DCM (15nl). The reaction mxture was stirred at 5roomtenperature for 2
hours. The reaction mxture was filtered over celite, the filtrate was

evapor at ed. T’Bb&erhﬁ‘&h&id&nﬂ@iem Uersilfsé(ﬁlierei‘nefs dfihéc @ geblebylecmtierably a low

chr omat ogr aph | uent, .c ne/ 70/ 3 ons were
col | ected a c%rliar wag}g E élvlgb%? Slieégo al%fnea?s)cfn ther%)e@%ﬁ]ffefﬁ {é{f medi ate 15.
10 Exanpl e Aﬁloumseparcattas@ﬁle(sén81m15’rcrfehh etllsgo 1@121n.9ra@1rﬂ§102@ndfpntoarrﬂ@dt%t e
18i nter d| h XLME &6 diati

4-chl orgBG ?1?%]5' Q{-{ﬁ?sgé% gvp(?a%tﬁfg}epyrl dlln-ml?l(ﬂng(ra 181on0 029 nol) and

Li pase Candi da Antartlca B (2.5 g) in acetic acid ethenyl ester (50 m) was
stirr %g | at mh%rmOel @ﬁlaédﬁ@ﬁlzépr astusB@HERin, Isk&flmﬁ@gst & RdIS¥UN] prleferiig afidw t er ed
over ite e i.te The vent was
evapor at ed. “‘1‘}’5 Lﬂkgé’i’ed%m \f\%)a %Sti@gﬁ%?ﬁlﬂa&dnﬁv@%ﬁuﬁﬁl c‘ﬁfef%%et ogr aphy
over sili ca agehun(sed umnstase %l‘dk]h@ﬁ)srﬂt}ifcrf@mm@w}ﬁntothetap@&hﬂ/or pfomdde hen) . Two
differe pr I o ent of each product
fract] of wad Bl rLRSEb A PPRLR AL REER MBI, (42 0% o
enantioner), and 3.6 g of internediate 19 (58 % R-enantiomer). Wen

desired int %0&1&1 ﬁ&&aﬁgnﬁ% fne nﬁfél@‘é? 5&% dfriacgogehﬁu%e@ Ra E&H@ﬁggégted in
internedi ate 18 by reaction in glnter diate 20.

| nt er medi at é%e litgraélﬁﬁ urép%& dYRpPEp C%li ’Eaé%oﬁ%‘ﬁ“\yé’ﬁy( E'pge AHEGIIYEa%l | ows.

compounds, and benzotriazine dioxide compounds) mimicking oxygen or alternatively

30  behave like bioreductive agents under hypoxia; non-hypoxic cell radiosensitizers (e.g.,
halogenated pyrimidines) can be analogoues of DNA bases and preferentially
incorporate into the DNA of cancer cells and thereby promote the radiation-induced
breaking of DNA molecules and/or prevent the normal DNA repair mechanisms; and
various other potential mechanisms of action have been hypothesized for

35  radiosensitizers in the treatment of disease.

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

limited to, the following: metronidazole, misonidazole, desmethylmisonidazole,



Sodi um t et rahydroborate (1.37 g, 36.10 mmol) was added portionw se at 5C to
a solution of internediate 1 (5.50 g, 32.82 mmol) in MeOH (50 m). The
reacti on MORDKYM$PR7Was stirred at roomtenperature for PCRIEFRA10AFB16 hen
poured out into water and the mxture wag, extracted three tinmes by EtOAc.
The organic | ayer was washed by water and NaC solution in water,

sepa/r ated, Em@dd@éﬁzmoei\z{gﬁ@ﬂol lefﬂlh{&)@efz@@ ﬁﬂ@niy@igit(ZQiS@ﬁg@r\gﬂg 154 42 ) was
2010/ 089327 mas evapor
purified by éﬁf?r e Pa%P%?&TO P A (B R gt-dpirdesryuadimaAlBRK), AD- H 5m

250x20mM memc&lephﬁgradxne%%rmxyﬂ;i%é/ﬁﬁd JdR), Tfﬁ@f@@ﬁ%ag (521 athg?ﬁ% W(er2 S 200 of
collected a te i in go . o]
conmpound 18“§ -eﬁ%%?lb'gﬁfgr: yga 5’6 er%:V&HX s F9F 0. 33wlv% 589 nm:
- 77.58) ‘ndPhotgdynagi¢ ﬂ@rem)(PBfT) oﬁcqmans@n@mo;(sﬂmbiamghmmhe) radRien a2@Gtor

concentrati gina sSRNAMIE P Fﬂia}n LG ot)) a Kehdftizerd £ rcl fgon of
i nt er nedi at sim (PE ?gl %@a F was a C?I’ OpV\A seto
742-[[(1, 1-? lzf%% ué%lﬁylm bmﬁé@lehgm@ppqu@ﬂﬁwquwhmﬁum (0.0047 nol)

in diethyl Béﬁ@po@ﬁﬁnﬂﬂéﬂvaﬁbe@@n efiBSorpBafL, bHébH@BiHélﬁ %a‘é@ﬁo@ﬁlbfe&mﬁﬂ} gt 5Cfor
2 hours. NH4OH oncentra ropw se to th ution at

5C. The r eag?ﬁh(t)é]a MO p&)\ﬁ’é‘b&/‘?ql?eédﬂﬁ? P?‘@%‘HFX*’@FF&B?I&’( thewpertcaly ghectiveat er
and Et 0K m@gdﬂdderﬁmﬁfemgﬁlmsméayer was separ at ed 15dri ed over MgSO4,

ternmediate 21. Pr aratl on of
|t er madi at S S5RARREERHE pellol i Otban M hon TR SeRirg e
porti onwi seameuny of eneef mﬂretﬁthﬂmpmm'enﬂsatrehﬂinglﬂlt(ﬁeﬁﬁnumd Jo: compounds (50ml)
at 5C. The Whiéhgﬁn&@sthegﬁlbé ShtiBh of Bldh én Y é“éoQHé a &?@el?ogérﬁg?lﬂl%\ém U

over ice bat cess of lithiumtetra UM At et Was

cautiously WAQ}(CH copgelithe Howrof fharancutiery apisi T§eand7f¢fé>xﬁﬂm igrthe Wt f3¢llSl; ered of f

over celst echevmliiwabemlb bgelﬁ@%vﬁi&fitaeﬁﬂn(rj tﬁ@ttgﬂourmﬁl (%lf Vgﬁﬁt H&ﬁ aﬁd%il&'(ijetl‘rf:%ﬁanong of
ted, ered and.concentrate
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Preparation of internediate 23 Oxalyl chloride &2 9rmg| % was added2
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of Intermed ﬁ' g control Ehe ﬁlow of therapeutics, nutrients, and/or oxygen to the target cells;
chemotherapeutic agents which act on the tumour or other therapeutically effective
compounds for treating cancer or other disease. Calcium antagonists, for example
verapamil, are found useful in combination with antineoplastic agents to establish
25  chemosensitivity in tumor cells resistant to accepted chemotherapeutic agents and to

potentiate the efficacy of such compounds in drug-sensitive malignancies.

In view of their useful pharmacological properties, the components of the combinations
according to the invention, i.e. the one or more other medicinal agent and the

30 compound according to the present invention may be formulated into various
pharmaceutical forms for administration purposes. The components may be formulated
separately in individual pharmaceutical compositions or in a unitary pharmaceutical
composition containing all components.

35  The present invention therefore also relates to a pharmaceutical composition
comprising the one or more other medicinal agent and the compound according to the

present invention together with a pharmaceutical carrier.



0 Ammoni um hydr oxi de (10nml) was added dropwi se to a solution of
internmediate 23 (0.725mmol ) in diethyl ether (10m) at 5C. The reaction

m xture WO 20810/08p3A at room t enperature overni ght. The pCEFEPRIMASBINAS
filtered off and dried, yielding 0.11g 01% internediate 24. c) Preparation
of internmediate 25H N HO 10Lithiumtetra é§/‘dr oal um nate (39.5mmpl) was added

portionw se i@ g@es@ﬂl iHbd a‘ﬁﬁ'&nq’urtﬁé?trﬁﬁt@g & @E Gse2ér efc%n@dﬂﬂlcﬂl dc&)rmﬂ 6 a%m]-) at 5C.

The m xture was stirre hours t hen cool ed down at 5C over ice
bat h. ExcessD¥ntipR ithihg manefachs ot dabairrerisaliPRyEPs ForZB DK RGHGHOMN wi t h
addi ti on of gfaigéurdephw se. The m xture was filtered of f over celite,
washed with DCM and extracted. The organic | ayer was separated, dried
150ver MpSO4, filtered and concentrated, yielding I g of internmediate 25. d)
Pr epar atbon "[dnieﬁmbﬂrinmjitiahéuﬂfer irDatés i xprodectebniamiey asditisadca v hgfetlidmaol ) ,

2-fl uoro-5- Inmmol) in
o0 (10m0) “RBSRELIERRIE e TR i RIS PR OB BN shghe TTTC)
t enper at ur e.anligancerpgent, e cordoiaed pmﬂtlmozemlcmg@wmwamww@m@@ 50-

was added. Tﬁalertﬁa&hé&@fgm@nws%f fg e%if @atgd, the organic layer was
separated, dried over |tered and evaporated. The residue was

purified by col um chromat ography (eluent : DCM MeOH 97/3). The pure
fractiong V\ﬂl}@o@l@bir ﬁ@t@@th@ﬂdedlbma merahdmomp@pm atceeing toethe erdselite was

fied by . hi IS%E I I
75 401am 3000 DERRRFY SROR B pRASU Y REACATO S0 b et BT RS S o
19 . I dThe 23 roe séquastialbyrs emhesre:)rdmrl Inatbt tditencrde tthe twobv@nte atmagnoendﬁmﬂlaheed ON
I N
to A vt ur Aamiliotcl AR o811 &t in3h AIERPLA AR Lnal Sﬁff{%é*% . NeoH
(5 M) was kel iap gdvratassoumereyneseivtie phest iivaghieyed efﬂbbe ?I&E@ﬁl%t@‘#wﬁ@ ure. The

resi dueyas p%é}fsﬁéd l%ﬁa@d %@ brdé? bt BninWaaH@dand b r@@dtﬁe @ogdge afi®She laﬁd was
evaporated, “yield ration

t
of inter rredlr%&lgle??r eael*é IPHE‘FS}W ‘%tﬁ%‘f‘ﬁgﬁ’@?ﬁ%ﬂ W’dh‘ﬁé?%@“ thfg%‘ﬁgg“@f § 1) was
?il 2 gd t ozalsﬁﬁdﬁmﬂ ngait ahd bﬂlﬁlﬁblﬂ’{ﬂhfah@prbﬁen(t irfv2ngon Beifd admin)stered, nheiazmote
, 2. oom r t
EEORAT TN L TE T ET
washed wi t h ta@e. Tieeomtinhum ateemmd@r@y@rf adlednstnahen ped theules{ReBMytsad
purifie 0 by 106 %ﬁégag gé i&ﬁﬂgﬁé@ﬂﬂﬁﬁe@ﬁf fhosé biitéH B&he bl BsifPLbMPendOhl methods

DCM Me 10 ure fractions were coll ected and evaporated
to 20drynessf}“f1 Vil Blewi o Pnﬁ‘ﬁtoéth%fﬁlinate 28. b) Preparation of

i nternedi at erh@vditf rsio Of th2 Bbmpound according to the present invention and the one or
more other anticancer agent(s) when given as a combination may be determined by the
person skilled in the art. Said ratio and the exact dosage and frequency of

25  administration depends on the particular compound according to the invention and the
other anticancer agent(s) used, the particular condition being treated, the severity of the
condition being treated, the age, weight, gender, diet, time of administration and general
physical condition of the particular patient, the mode of administration as well as other
medication the individual may be taking, as is well known to those skilled in the art.

30  Furthermore, it is evident that the effective daily amount may be lowered or increased
depending on the response of the treated subject and/or depending on the evaluation of
the physician prescribing the compounds of the instant invention. A particular weight
ratio for the present compound of formula (I) and another anticancer agent may range
from 1/10 to 10/1, more in particular from 1/5 to 5/1, even more in particular from 1/3

35 to3/l.

The platinum coordination compound is advantageously administered in a dosage of 1

to 500mg per square meter (mg/m®) of body surface area, for example 50 to 400 mg/m?,



Internediate 28 (190ng, 0.6mmol ), Raney nickel (0.7g) in NH3 in MeOH 7N (10
m) were stirred at roomtenperature under 3 bars of H2 for 4 hours. The
reacti on wieo0fodspered over celite and the celite was wa®oEEPa10/SDBOM MeOH
(90/10) three tines. The solvent was evgporated to give 147ng of

internediate 29. WD 2010/ 089327PCT/ EPZ010/ 051316 -51- A m xture of

i nt er medi apmiemmﬂo}mpmmmmgebfbbmr7<5 -dg/fEbhY fordafobla@n iRgRALNE (78,
0. 51mmol ), 3 alt (1:1) ( 85ng, Imml) in DVMSO (2 m)
was heat ed at p%owf&&q%ta&neﬁie m xture was poured into ice and stirred

10 m nutes, DCM was added and the m xture was extracted with DCM tw ce. The

I bRkl diRER ¥R igaidgdﬁg%%&;@%@“mﬁfﬂdtefed

and the;5 sol vent was eva orate
chr omatiogr $VRF BEEr f%gm};aﬂgewswfazeaammrese@plec b GAB xaghey Hraoukal 88/ 15)

The pure ffoaghdlnmel wex Qosfégé besicad 1796 BoaRghAted féxfao@ét)ma%ﬁ abaﬂt%% ng 200ng
of interne aration of internedi ate 3

| nt er medi afgdi@émécpe(ﬁo% eo’g PRSI ), di-tert-butyl d| car bonat e (8g,
37mol ), 4- 10di net hyl am nopyrl di ne (0. 15q, 1 2mm| ) and triethylam ne

(1.89nt, 1 rrfL re stlrr h 0C. The

m xture mghegé\%gtgth%ag-gyﬁpé nltsa)gdgva O?Sgé? 13 efe‘ﬁ’d‘)a &E@g%%[‘rq ? f%d by

hi gh- g€ f tQfame eet Sq@raﬁedn@hlr(mwno)gvfmkiy smﬁacslakaacﬁ)r@thpl@drmmd@@/ﬂn% 40um
90g) . Mobidgrah I b

fractions I\a\éerl e %%efoggﬁtﬁgd@gﬁ)ﬁ? ?g@%ﬁo\%ﬁ?&m@g‘?@ggﬁo ?ffl %:@folr eqq)%lte% 51 3g 15of
i nt er medi #bQUBhto g)grpreeépaltspaﬁtreatmem ermedi ate 32 u2N A m xture of
internediate 31 (3.3g, 5mmol ), Raney nickel (3g) in MeOH (100ml) was

hydr ogenat The residue was filtered over celite,
washedw ¢k Gy RadebSobun s pRlsse il tirmplseregngydosnee

i nt er fédi arfe032 300 mgmmwratmtesﬁngﬁnﬁgf bddy2smmaty ared-foNé:Qngl®50 todi hydr o-

SH-cycl opesypalalp ) X (0.21nt, O
8mmmol ) in acetgglldl typ:l s t8g0scf§%{1 (?IQO?%I%fab gjihtggbgdﬂgg %%CEFQF 72
hours. Af tt@?lp‘é%@mﬂr?é’o OrI@&lm ﬂ)ehwmﬁﬁ@atmmter and potassi um

car bonat e povvder wer e added and the m xture was Sextracted twice with

Et OAc. Th anlc | ayer s washed with water, dried over MgSHA4, filtered
and evapor b-lyppguy é&?adﬁgalw&sls peiyantagseushy adinigistesed mor drsageol 2 Gui d

chroméfog B@phg péﬂ squeguhaer GighP2G-H4a{ dmrAtb Qeeal Reufirly MRRidRasARasea (NHACH
0. 5% di chld%g) ons were col,l ected and

93 % MeOIzl
t he sol vent v%‘s%tfg@g&gr Brigd™ ?‘f‘ﬂ'&cr?ng%dn 6%%%{58& AR A8 23me/ny’ y and
Prepar at i d@¢ Yiﬂoﬁelhlleﬁrnmdlswee)fahoutﬂ@ tvBgagias per( dov)scafindemieht.3g) was added
portionwi se to internediate 33 (2.2g, 2.9mvol) and
tris(2-(2- thoxyet hoxy et hyI )am ne (47ng, 0.145mmol) in solution at room
t enper at ur eaﬁl epsidy dariyative bg ei\ma@gmtis}yraeldumster@amatcemrqit ure for

18d h?ﬁﬁ s. 20beo ?50(1 mrg @eﬂ\aﬁlgfa thésF @dg/ﬁl\?)%f &ﬁklshﬁacet%éd har e&@ﬁplea%%95‘é“ th DCM
an es nt ,evapor af e i Ng i nternedi a -53-

| nt er medi ;lts §8§$/ T P%ﬁlcu%ﬂé’ r?ﬂ%%)%ludlﬁ atqqs?gqf%@(@gétéﬁ)@ng{g; dfor gemgifabings iy | )
and DCM ( ZGivg)gewsiabsutid0ned 1200 mgom irenpecaktitdidein aBowlawso ot assi um
carbonat e 258 Qn%ﬁz Bg%%grse of treatment.

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

35  about 100 to 150 mg/m? per course of treatment.

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

10 to 75 mg per square meter (mg/m?) of body surface area, for example 15 to



and the m xture was extracted twice with DCM The organic |ayer was dried
over MgSM4, filtered and evaporated to give 0.8g of internediate 35, 5used
wi t hout fwoRhevospazrification for the next step. Exanpl e PERTEP2&H)/051316
Preparation of internediate 36 | odonet ha(ﬁ (0.024 nol) was added to a

sol ution of 3-Rdinethyl am no)nmethyll- 1H™ndol e-7-carboxylic acid, nethyl

ester (0.02Z0mRb/n’ Eélﬁﬁl)(ﬁ)@ﬂ&ioruﬂ_ﬁﬁl ifiaxdodige oaBoudiABtth 176 @ek/AE, foPom

t enperature overm@g t hen c entrat gg in yaa&g(% till dwnes& gl etl

5. 60 (68% GRURGHRRIdA oS! Byt BodRdemel B 50 e s BaEdosa8ehng vt ur
of intermediabber B&o(16.H3/m> et Jovasechsedinemi.cyani de (0.019 nol) in DVF (60n)
was stirred at 100C for 2 hours. Water was added. The precipitate was

filtered. The filtrate was evaporated, yielding 3.59 (1009 of internediate
37. c) PPepditatantestiogen agest isediattage®8sly Bdmnimstaed irea dosagapbahontll & E0BME

(0.016 nol) d%ﬁ? eaﬁeﬁgiﬁlngnQKggarﬁ@tﬂhr 4 n%ﬁ"tlﬁﬁlen it nQ"@@atéH’ L8 at fsd at

roomterrperatu sure tered over ceI|te
filtrate wasdEdigaseutyadmipigergd ﬁ@fllﬁllzgd()%%) éﬁo PO Mg HEsdRTakly 1840 20 1%4 d)

Preparation t@fce'arﬁa@r CREhaig t&Sthed Wfbr%uﬁldfédﬂ kiheQb atlﬂéﬁ ARdhahid8 (0. 0092
mol ), 1-fluoyo l.et Iam?e(0023

nit enze
o ) s st iheraerulle i R e g erobs S A TitGER o T RS s
extract ed wabbut@0Oig ditve aalagamindnhiay e therapys fpanficenl tmhmtedclﬁcb@&‘s@d)

filtered an%& Qs %BEutyxae% et %ﬁ%gt 1s-£ an'%a b acfn%m ll f ' ed_by
col utm 5chr omat ogr ag over romas axanel £t The
pure fracti clesagsef ebews|lingrensd aalay Elh)éoxs@ne/@rﬂdvamgge@vém@d@nreﬁereshmlhfln@ 1. 4g

(4599 of i ntLmeArabsu:3. 1@&5&&9%@&@@5@9&@%%&&@ @h@lyﬂa@mmstered
Tert - but oxycar bonyl  anhydri nol) was ad edq%ry roomterrperature to

a mxture oforilhtiaogrgstd aégut( H%O%P)da&rﬁ?‘e@e@‘ép‘?@t PYAGERBY By i di ne (few)

in THF 18( 5QakinisttRa ofalkt idradlosas dlabbiiteXdndt orc@@ifay.enper at ure overni ght. The
m xture was extracted with Et 0OAc. The organic | ayer was washed with water,

dried (MgS™4), filtered and the sol vent was evaporated. The residue (49)
was puri fi edidsibodie arradyhmtegratisly mdpiyisterediin g idbsaga ofabouf éltw&mig per square

cycl ohexane/ af t I t
was evaporatﬂl?%‘gla@lg%{H Jfér%)boggrgﬁ fﬁ 6%|Hr111t8 g,rﬁme at eg{ldéﬁgt%ﬁgﬁ%quhgl?g?&?oxegf
i nt er nedi at @dyantageously mtmﬁt@re maﬁwgmﬁlgt%mme( @qta%me%(ryg/ah oRaney

ni ckel 6§ 39>)od¥ﬁu&&@ﬁréﬁpﬁﬂx&ulm?ztw%gm%&@uﬁ%om@z{fhieﬁfmer ature under a 3

bar pressur n filtered over gﬁ“ ite was washed with OH
(98/2). The iepe FospgesiByy RaAqsPistesy! [orREmRIE PtRe Y'SC B POWRT 5OYH¢ Pld by
col unm chr on&hegna pihicloway bs irdpjea@d gl examiplessviery 20dy2] ohzkdaye/ Et 0Ac 70/ 30) .
The pure fractions were collected and the sol vent was evaporated, vyielding

1.39 (429 of internediate 41.
The compounds of formula (I), the pharmaceutically acceptable addition salts, in

25  particular pharmaceutically acceptable acid addition salts, and stereoisomeric forms
thereof can have valuable diagnostic properties in that they can be used for detecting or
identifying the formation of a complex between a labelled compound and other

molecules, peptides, proteins, enzymes or receptors.

30  The detecting or identifying methods can use compounds that are labelled with labelling
agents such as radioisotopes, enzymes, fluorescent substances, luminous substances,
etc. Examples of the radioisotopes include 1257 1311 3H and "C. Enzymes are usually
made detectable by conjugation of an appropriate substrate which, in turn catalyses a
detectable reaction. Examples thereof include, for example, beta-galactosidase, beta-

35  glucosidase, alkaline phosphatase, peroxidase and malate dehydrogenase, preferably
horseradish peroxidase. The luminous substances include, for example, luminol,

luminol derivatives, luciferin, aequorin and luciferase.



WO 2010/ 089327PCT/ EP2010/ 051316 -55- g) Preparation of internediate 42 OH
A mxture of internediate 41 (0.0018 nol), 4-chloro-6, 7-di hydro-

5Hcycl opewdaptfgs932i7di n- 7- ol (0. 33g) and HCLl/i sopropanol PCH/ERR@OOHF13i6)
acetonitrile (20m) was stirred at 65C Dﬂr_ 24 hours. Potassium carbonatel0%
was added. The m xture was extracted with Et OAc. The organic | ayer was

sepfa(rjat e((ZI,l Rﬂdlegiczﬂlvgﬁiﬁl_%% caif béb aamld aaa@ldy;] ﬁl@uét@%d{:&f}}]uia@ﬁx%ﬁﬁﬁlﬁ) bRb&H; | The
resi aue . ; S rrrtke ) cnronat ogr.a over I11rca dge
(ot uent - Dok ks oot 87, B30l A5y S0 shuSiterebaoni i e and

t he sol vent was evaporated, yielding 0.054g of internediate 42. h)

Prepar at i onTgf tdiideh L& ift ' f intermediate 42 (0.0009
nol) and HCL 3N (O. 0%%%%’0%)1 ?Sr%rag;éfté nlsélrrltiqf“gen?%hﬁ) was stirred at 65C for
3 hours.” Potassi um carbonate 10% was added. The 10 m xture was extracted

W th Et OAc.EThe, organi c | ayer was separated, dried (MgSO4), filtered and
t he sol ventmiﬁﬁﬁ%@%t ed. The residue (0.4g, 1009 was crystallized from

di ethyl et hHefeateleQDMI! i@ defih&l 21e 81 dhdetlyfonasnids! 4seee iofdnaadsdri ed,

yi el ding O. f inter e | t.i.n oint 164C 15B. Preparation of
t he final c%lgr%loﬁor{%egﬁaé‘?gﬁg}% B?Lé%?’?% Q{If"g’ﬁg@@ G@SHSBW 7is defingdser medi at e
11 (1.00 g, dided9sulfonidy, “Hittiel iedifmike aethfl 43ty “EQIP8ik defBe) as dikaho( 0. 155
m, O. q b 1), LErd ‘ aerne.stirred. for 5 hours at 65C.
The 20 Feact oo was Taaef 25 bRl T BN i ndonder' ca by
pot assi um carbonate WD 2010/ 089327PCT/ EP2010/ 051316 -56- (10% in water)
and extracted with DCMthree tinmes. The organic | ayer was washed by water,
dried over MiSQHarafibd éahechidf@dideciRpagat Wwas evaporated. The residue
(1.37 g) was purified by Normal phase over silica 5[im150x30.0mm). Mobile
phase (G adigptpié mgm 0% NHACH, 100% DCM 0% MeOH to 0. 8% NHACOH, 92% DCM 8%
MeOH) 5The —uﬁap‘t_rﬁcti ons were collected,and the solvent was evapor at ed.
The resi duefaersgiogofipiermediatelup i nto Jacetonitrile for 1 week at room
tenperature. This product crystallizedga s filtered and dried under
vacuum vyielding 300 ng (20.8% of conpo , melting point 209 C. 10
Exanpl e B2 Preparation of conpounds 2 ahd conpound 2conpound 3 A
solution of internmediate 11 (0.0031 nol), N, N di i sopropyl et hyl am ne (0.0028
mol ), 4- br dviepsAREi axederpdBdehl 38, 883D mo)34asmollyd portiasetsems & sdlbgor 804l) was
heat ed 18t &bforb @ 7-6; [ - j -honat % dded.
0 P HUBRE HOXS LIRS 5

The reacti og n‘i]%tﬁr was. extra organi c layer dried
over MySO4,0%i 1% POdo s i loMcERMDatlae mixthee wasstigied af 1ooBylempesatpardorf i ed by
col um chr dretongs aahieroNired bldreali@eThd QMR wa9 B Db&i %&iﬁ@@%%‘m%- Two

fractions | Lected and the solvent was evaporated’to give 60nmg of
conpound 3\@%%)@]8"1 nberdg?éﬁ "The residue F2 (80 ng) was purified by

super cri t i dalPrépacition of imeratedgea@phy (AM col utm 150x21. 2mmm) el uent
MeOH CO2 30/70) . The pure fractions |l ected and the sol vent was 20
evapor at ed, yielding 43ng of conpound npl e B3

OH
Methylmagnesium chloride (1.47ml, 3.2Eq, 0.0.004 mol) was added dropwise to a

20 solution of intermediate 1 (0.220g, 1Eq, 0.0013 mol) in THF (4ml) at -5 to 0°C under
N flow. The reaction was stirred at room temperature for 1.5 hours.
At 0-10°C, ammonium chloride (10% in water) and EtOAc were added. The mixture
was extracted three times with EtOAc and then the organic layer was separated, dried
over MgSO,, filtered and the solvent was evaporated . The residue (0.215g) was

25 purified by column chromatography over silica gel (Eluent: cyclohexane/EtOAc 50/50).
The pure fractions were collected and the solvent was evaporated, yielding
0.120g (50%) of intermediate 2.




Preparati on of compound 4 Internediate 35 (0.8g, 1.7mmol) and sodi um
hydr oxi de 3N (2.57ml, 2.57mol) in EtOH (22nl) and THF (10nl) were stirred
at room twoperwnse2e for 30 minutes. NHACL 2510% and DCMVpegEP2@d@ssiand t he
m xture was filtered over Celite. The orgfni c layer was decanted, dried
over MgSHA, filtered and evaporated. Thé 'tesi due was purified by WO
2010/ 089327RCTLER2Q40/ 051316 -57- Normal phase over Spherical SiOH 101tm
60g Phar nPr é RCK). Mdbile phase (NHACH 0.1% 95% DCM 5% MeOH) . The
pure fracti @EETWEOEQH%?@QMM the solvent was evaporated, yielding
250ng of conmpound 4. 5 Exanple B4 Prepq a\t‘ of conmpound 5 OH Sodi um
tetrahydroborate (0.69 nmmol) was added tgza~gol ution of internediate 49
(0.46 mml) in MeOH (5nl) at 5C. The reactiopym xture was stirred at room

t enper at ure over ni er ea | on m xtur extract ed
wth B oA Sorabigahido g (8 SER i natifde SOul s CFs Fr er od and
evapor aE e;:l sEEImao? elstlﬂemé&ﬁ?? 11@gR gyes.06rmysbRlid Me€xH (30 mbeTlonichetidne, t he
preC|p| ate was fi re an

Exanpl e B5 R ?ur%lwﬁ St ?room te e&étgl% fav_:lﬁ %%F'Q Fﬂ'goﬁ)lj gr oaﬁjbk&gﬁlg EI‘he
(0.0003 fol )Immge wdde?drq@tﬂdtthmnm with BOAw The thaumlmr I\@éwaslmdémhadl ate 43

(0.0002 nol )\¥dtéf alih“ﬁat‘i@&huw%eﬁarmgdfd L RWo vlmggbgtme%edfm it bE0&H vk room

t enperat ure hour s. ter was a mxture was extracted with

Et OAc. The @W&ﬂﬁi‘téd |yafg)@mg\ﬁa%8 & alat dnteapedinte fEXO mixtnicdi vy Thisd ¢ he

sol vent was p‘?&cﬁi&@ﬁvﬁé@ﬁ:dv&ﬁﬂ@ufﬁ@ﬂh@ﬂ@u{ﬁwﬂ;&gin hasefttdpf i ed by col um

chr omat ograi)sl over mas il ent: DCM MeOH NH4C]—| 98/2/0.2 to 85/15/1,
3.5[tm). Th é&qp@raﬁpg et % 20 col L&cted and the sol vent was
evaporated, yielding 0.066g (70% of cdhpo 6. -58- and

conpound 7corrpound 8 Internmediate 47 ((txn g, 3.23 mmol), internmediate 4
(0.653 g, 3.55 mml) HCIIdi oxane (0.242 m ,06.97 mol) in acetonitrile (15

m) were stiffrpg | n&err}{l gﬁhezé)g:odl pj?lgg g&&f @dqg,rﬂ4xf2ljfhﬁlo‘fyax§as gted to

roomte erature ter t tassium (10% 1 n viater) were
added. The moiQvEsafas semtlpa@f infermediate; 3 @é?ﬁ&ulﬂﬁomvpbmﬁﬁ dgoysay er

was separ at eg,mgriRdefih W Sted fdr 1|5trﬁfnatés anohd. mes of mﬁomfetmappsat ed.

The residue rified b ase over ica e 15-
30Rm 300) - NEp7-83 BHEREWoHBATPHSE REGRITITHE: BUF SopRSLY PoRGI G Boomt
col | ect ed anempdretusofoy ¢ mighteBheaviapate atag doolyd el ongtefhpCiBfirg afdbcdw aceh
conmpound 7 anacé Jadf dq'ogwilsg Ple e d@wR s GIRMMbuf and was then extracted with

15 EtOACc three times. The organic layer was separated, dried over MgSQy, filtered and the

solvent was evaporated, yielding 3.10 g (95.4%) of intermediate 4.

This product was used without further purification in the next step.

Example A3

20  1H-Indole-7-carboxylic acid, methyl ester (0.091 mol), Eschenmoser's salt (0.1 mol) in
acetic acid (300 ml) were heated at 65°C for 2 hours. The precipitate was filtered off,
dissolved in DCM and potassium carbonate 10%. Potassium carbonate (solid) was
added and the mixture was stirred at room temperature for 1 hour and then
extracted. The organic layer was separated, dried over MgSQOy, filtered and the solvent

25  was evaporated, yielding 10g of intermediate 5.



Exanpl e B7 Preparation of conpound 9 OH Internediate 27 (0.41mvol) and
4-chl oro-6, 7-di hydro-5H cycl opent a[ b] pyridin-7-ol (0.46mpl) were heated at
125C f or wORoWs932The resi due was purified by col um 15PChEprE0O§3aphy over
silica gel (eluent 90/10/0.1 DCM MeOH N . The pure fractions were

col l ected and the sol vent was evaporated, "yi el ding 58ng of conpound 9. WD
2010/ 089327 /4 Exanpl e B8 \Preparation of conpounds 24
and 25 OH gﬂg’ﬁmgﬁ%ﬁ?& %5%0&%91%§6 * mean \N | ati ve stereochem stry
(absol ute stereochem stry not known). S _gonmpound 24 is the S enantioner
t han conpound 25 is the R enantioner or Ico pound 24 is the R enantioner
than conpound 25 is the S enantioner TheYreaftion was performed under N2

at nrosphere. A mixture of internediate 47 411.31 mmol), internediate 4

(12. 44 mol), Pd(dba)2 (1.13 mol), BINAP {1.13 nhol) and tBuONa (22.62
mol ) in tolmwrmﬁieasmt@ owﬁloiﬁlddbhﬁﬂlaﬁ& (6 6d7 hRSl)QH EE@HQ%O@T%@@M&&%‘? was

filtered, wash with u P f or mance
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trifl uor oacdutecmediag 6.gr adi ent of 15% CH3CN at time 0 min to 40% CH3CN at
time 25 mn) [ Lagtd #n was collected and the sol vent was
evapor at ed |CP1PE§QM%§ E@%}Igg{ﬁ uervas extractfed with DCM washed with
aqueous 10 NaHCO3, dried over Na2SO4, f
compound 8 (3.8 g, 98% purity, 65%yiel &y Which was separated by
Supercritical Fluid Chromat ography Chirghgel QJ, 2011m 250 nm* 20 mm
Supercritical CO2: isopropanol (0. 05% di et'hyl ani ne), 40:60 v/v, 70ml/ m n)
to give twoIntesmediates (A0TDMPHNEpdiure Pyande ©d¥Bpooi dn DMF (0t grepohdated

110.5-114. 6
et hanol 4. o a%%:lgp?fgfta?/ qgﬁ&foﬂ{exﬂeggmn xturd %/%5 gél\ﬁ?g '8{116 2‘%8“% @v%?er s%?reg f%rgl 25,
nel ti ng poi Purl% ¢ pregipyfate weas fil t—f‘é%é@%%@kemw HBD@ h(ewellﬂ@bewgits hx6805d, 20 C

in MeOH, conmgma(t la96r s s%ﬁaxmﬁnar)ed ARy Mg@Qh Eﬁé}@@bﬁd&% o a'Eé?ip?feﬁfl n of
conpounds *R™* means rel ati ve st efeochemi stry

(absol ute stserg SWS%'?V??M knoWn) So if corlpl\pund 26 is the S enantioner
t han corrpoud}dPEEallanmhélnt%rmadmatel&rrer or if compound 26 is the R enantioner

#d and evaporated to give

t han conmpound 27 is the S enanti omner

TZ

HO

Methylmagnesium chloride (0.058 mol) was added dropwise to a solution of

10 intermediate 7 (0.018 mol) in THF (50ml) at 5°C under N, flow. The reaction mixture
was stirred at 5°C for 1 hour. Ammonium chloride 10% was added dropwise at 5°C.
The reaction mixture was extracted with EtOAc. The organic layer was separated, dried

over MgS 04, filtered and evaporated, yielding 4g of intermediate 8.
NH,

TZ. 7

HO

Intermediate 8 (0.019 mol), Raney nickel (4g) in MeOH/NH; (50 ml) were
15 hydrogenated at room temperature under 3 bars for 2 hours. The reaction mixture was

filtered over celite, washed with DCM and the filtrate was evaporated, yielding 3.5g of
intermediate 9.



Reaction was performed under N2 atnosphere. A mixture of internediate 11
(9.25 mol ), internmediate 2 (9.25 nmmol), tBuONa (18.5 mmol ), Pd(dba)2 (0.93
nmol ) andwBX2hwPsiR793 nmol ) in toluene (40 m) was heat @GTER28005130 and
stirred for 3 hours. The resulting mxturg was cooled to roomtenperature
and filtered. The filtration was evaporated in vacuo and the residue was

purified by rfo mance | d chr omat ogr aphy (col Syner gi
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mel ting point 121.4-122.6 C, ( ee=99% .mNWD#20410/ 089§ CT/ EP2010/ 051316
-61- Table 1 lists the conpounds that were prepared ac ard ng to one of the
above Exanples
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For compound 1, the nelting point was determ ned with DSC (differenti al
scanning 20calorinetry). The nelting point was neasured with a tenperature
gradi ent WO 200@8pd2mut e. Maxi mum tenperature was 350 C. VarFPso1a/osispeak

val ues. LCMS For LCMB-characteriza $on of the compounds of the present
invention, the follow ng 25procedures e used. Ceneral procedure A The
HPLC neasuma@aRile M@s performed using an Alliance HT 2795 (Waters) system

CoNpr i si Ng IAeANRHRE AT dpslargaemaabelgg flys fQAyRUt 0sanpl er, a diode-array
det ect or 305 DAD) and a, column as_ s edin the respectlve nmet hods bel ow,

the col umm 3.Eroperaionel wieawddkatir e of /30C.|Fl ow from the col um was split
to a M5 spectroneter. The MS detector Ww Z
ioni zation source. The capillary need| & vol¢ age was 3 kV and the source

mass spectroneter from Waters. N trogen nsed as 35t he nebul i zer gas.
Data acqui §i tiqgn rfor wi_th a Wat cromass. MassLynx- Openl ynx
data syst eﬁn'(It %%E@%@%@Eﬁ%@?y @ﬂ?@ﬁ‘ﬁ’/oﬁgggl‘bnmﬁ% ) wepplded popiosprégitte B The
Ic_:ﬁ rrea;s ur eneorh temasererelto nreltios o gHeI{l&uBl:G -{akbdxanichpdd @a) aaﬂﬁﬁlj-m%d:tﬁytrl-

romat ogr I stem ¢ ri
dogasser . Soiuthe (R, gk B b ETR G B0 DR b BT eaechs
speci fi ed Ihroohetempsysewe memmtotﬂejmms Tthi eestdiiey(hh. 4 swhopwtifadd by
t enper at ur grpgfc &@:@sm%a% Aismmﬁog) qea]hym V@ésmmgogg Phe “é%réiﬁa&?o . The

M5 detector was configured Wt ectrospray 1onization source.
capillary W@%@@%@ﬂ@&‘b@le\kﬁb’e@ Y& agnonaled. weldinget 3gabatermediatad2. mai nt ai ned
at 130 C om_g@_@@@@_bi@g@m@@@%quadru\]QoI e mass spectroneter from Wters).
Ni t rogen was used as the nebuliZer gas. ta acquisition was performed with
a 10 Waters-M cromass MassLynx- Openl ynx ystem GCeneral procedure C
The HPLC neasurenent was perfornmed usin ilent 1100 nodul e conpri sing
a punp, a diode-array detector (DAD) (vvaﬁel ngth used 220 nm, a colum
heater and a 15colum as speC| fied in the resgective nmethods bel ow. Fl ow

fromthe c Iurm i l.ent MSD Ser 946C and. G195

det ect or vvg% eE‘BﬁW‘SﬂﬁJ& %ﬂ‘ RD ﬂWA%S%@HWf%§§HQ§@H§bé§§E?@ %F%@BPﬁ)spr ay

i oni zat@ onyereNEsEedsip 651G for Reroersadhepreeipitae ma“ﬂteragoff rdissolhe0 it DCMARd The
capi 1oy poadh anabbade 12r Azt LaCuROELL Yyl AU 0040 TG99, 2000
t enper at ur ikt fegm @mmﬁu@tfossbom dhe @aﬁﬂlQIWnUftuIEO&dsrﬂXtractmtthﬂ)ctgamln
addition tp éﬂ\@aﬁ% ahRl, dl}{éaQﬁléio'N%S&, e84 &%ﬂth@@aﬁ@nﬂﬂs@v\s?&afé rried out on

aXterraI\/S Fn | ow ra 1.0 M/ mn.
Two 25 rmbYIF 1“&1 &8 ("r‘réﬂﬁ'i“f%@“ﬁﬂése A: 100 % 7 nmM armmoni um acetate; nobile
ed to run a gradient condition from
%A 80 %Bin 5 mnutes, hold at

85 % A, 15 % B (hoId for 3 mnutes) t@ 2
20 % A and 80 % B for 6 mnutes and ree ated with initial conditions
for 3 mnutes. An injection volunme of 20 s used. Cone voltage was 20 V
for positive ionization node and 20 V forfl 3 negatl ve ionization node. Mass
spectra were acquired by scanning from 100 t 00900 in 0.8 seconds usi ng an

i nt er an ion he gener al
proce CuSre ﬁﬁl’@év@%‘%gléqgﬁég%?)ugﬁ eth gd\/fi%@?gh?tdﬁ (ﬁﬁ\‘mﬁ {25 Er ﬁ ty BEH
(bridged etoayl gmpesetie fari2 days Themrmj])’lte@i@asﬁltm offland duieyl, ﬁeliﬂm)g 47@®L MM
with a fl ot 19: 35 M/ mn. Two nobile phases (nobile phase A 95 % 57
mM anmoni um acetate / 5 % acetonl trile;, nohike phase B: 100 % acetonitrile)
vere enpl oddderdaiqneidnigrmedigalcondi ti off Trom 90 % A and 10 % B (hol d for
0.5 mnutes) to 8 %A and 92 % B in jnutes, hold for 2 mn and back to
the initial conditions in 0.5 mn, ffor 1.5 mnutes. An injection

vol une of 2 ul was used. Cone voltag \wals

&}

Intermediate 14 (136.5mmol), sodium cyanide (177.5mmol) in DMF (400ml) were
stirred at room temperature for 2 hours. Water was added and the reaction mixture was
20 extracted with EtOAc. The organic layer was separated, dried over MgSQy, filtered and

evaporated. The residue was purified by high-performance liquid chromatography



20 V for positive and negative ionization node. Mass spectra were acquired
by 10scanning from 100 to 1000 in 0.2 seconds using an interscan del ay of
0.1 secormi®.2o0nashizd 3 I n addition to general procedurePCI/EReMOM0SBA6 phase
HPLC was carried out on a YMCPack ODS- AQ _50x2.0 mm 51.1m colum with a
flowrate of 0.8 mM/mn. Two nobile 15ph%1@es (rmobi l e phase A: water with
0.1 % TFA, | | a I rst,
00 % A and 18 B B B B e R R o™t
20 % A and 80%% Buq pirg fWCW%M%%C@k@tQQ@Pé thieoﬁolvanﬁw@@or viekling hi-8&ti on
vol unes of %fmeﬂmMﬁfé 1s5ed. Oven tenperature was 50 C (IVB pol arity:
positive) 20 able ata and nelting pokmts (Retention tine : R in
m nut es), Teharon. @@rgﬁpg@@d{ﬁie refers tg the method used for LCMVS.
Conmp. No. LCIVS rreltlng points R (M) + [P gure 1 3.39 471 2 209C 2 3.35
401 2 4 3.19 441 2 121C 5 2.97 417

HO
Methylmagnesium chloride (0.07 mol) was added dropwise to a solution of

5 intermediate 15 (0.022 mol) in THF (50 ml). NH4Cl 10% and EOAc were added.The
reaction mixture was extracted, the organic layer was separated, dried over MgSQOs,
filtered and the solvent was evaporated. The residue (2.9g) was purified by high-
performance liquid chromatography (Irregular SiOH 20-45um 450g MATREX).
Mobile phase : cyclohexane 60%/EtOAc 40%). The pure fractions were collected and

10 the solvent was evaporated yielding 2g of intermediate 16.
=N

TZ

o
Dess-Martin periodinane (24.9ml) was added dropwise at room temperature to a
solution of intermediate 16 (10mmol) in DCM (20ml). The reaction mixture was
stirred at room temperature for 1 hour then poured out into ice water, filtered over celite
and the filtrate was extracted with DCM. The organic layer was separated, dried over

15  MgSQOy, filtered and the solvent was concentrated. The residue (2.8g) was purified by
column chromatography over silica gel (eluent cyclohexane/EtOAc 60/40). The pure
fractions were collected and the solvent was evaporated, yielding 0.8g of intermediate
7.

20  Example A5
Intermediate 15 was also alternatively prepared as follows.

OH
Lithium tetrahydroaluminate (0.018mol, 0.69g) was added portionwise to a solution of
3-(cyanomethyl)- 1H-Indole-7-carboxylic acid, methyl ester (0.012mol, 2.6g) in THF

25  (50ml) at 5°C under N; flow. The reaction mixture was stirred at room temperature for

30 minutes. Water was added dropwise at 5°C and the reaction mixture was filtered
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over celite, washed with EtOAc and extracted. The organic layer was separated, dried

ove MgSQOy, filtered and concentrated, yielding 2.4¢g of intermediate 17.
=N

N\

4

o
Dess-Martin periodinane (0.016 mol) was added dropwise at 5°C to a solution of
intermediate 17 (0.0081 mol) in DCM (15ml). The reaction mixture was stirred at
room temperature for 2 hours. The reaction mixture was filtered over celite, the filtrate
was evaporated. The residue was purified over silica gel by column chromatography
(eluent cyclohexane/EtOAc 70/30). The pure fractions were collected and the solvent

was evaporated, yielding 0.5g of intermediate 15.

Example A6
Preparation of 1 Cl\ o
intermediates 18, 19.and 20 A\ S
L
| N R |
e CHz
£S o Z
: ©H \< N 0;
0O
(S) ® ®R)

intermediate 18  intermediate 19  intermediate 20
A mixture of 4-chloro-6,7-dihydro-5H-cyclopenta[b]pyridin-7-ol (5 g, 0.029 mol) and
Lipase Candida Antartica B (2.5 g) in acetic acid ethenyl ester (50 ml) was stirred at
room temperature for 4 hours. The reaction mixture was filtered over Celite. The Celite
was washed with DCM. The filtrate’s solvent was evaporated. The residue (6.3 g) was
purified by column chromatography over silica gel (eluent: DCM/MeOH from 100/0 till
98/2; 15-40 um). Two different product fractions were collected and the solvent of each
product fraction was evaporated, yielding 2.1 g of intermediate 18 (42 %; S-
enantiomer), and 3.6 g of intermediate 19 (58 %; R-enantiomer). When desired
intermediate 19 can be converted into the R enantiomer of intermediate 18 by

reaction in MeOH/NH3, yielding intermediate 20.

- Intermediates 18 and 20 were also alternatively prepared as follows.

Sodium tetrahydroborate (1.37 g, 36.10 mmol) was added portionwise at 5°C to a
solution of intermediate 1 (5.50 g, 32.82 mmol) in MeOH (50 ml). The reaction
mixture was stirred at room temperature for 1 night and then poured out into water and
the mixture was extracted three times by EtOAc. The organic layer was washed by

water and NaCl solution in water, separated, dried over MgSQ,, filtered and the solvent

11
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was evaporated. The residue (4.42 g) was purified by chiral Super critical fluid
chromatography on CHIRALPAK AD-H 5um 250x20mm. Mobile phase : 85% CO,,
15% MeOH.

The pure fractions were collected and the solvent was evaporated, yielding 1.625 g of
(29.2%) of compound 18 (S-enantiomer) (DMF, 20°C, concentration 0.33w/v%, 589
nm: -77.58°) and 1.620 g (29.1%) of compound 20 (R-enantiomer) (DMF, 20°C,
concentration 0.33w/v%, 589 nm : +76.74°).

Example A7

Preparation of intermediate 21 N7
{ NH,
N
H

Oxalyl chloride (0.0079 mol) was added dropwise to 7-[2-[[(1,1-
dimethylethyl)dimethylsilyl]Joxylethyl]- 1H-indole (0.0047 mol) in diethyl ether (20 ml)

at 5°C. The reaction mixture was stirred at 5°C for 2 hours. NH4sOH (concentrated, 20 ml)

was added dropwise to the solution at 5°C. The reaction mixture was stirred at room
temperature overnight. Water and EtOAc were added. The organic layer was separated,
dried over MgSQs,, filtered and concentrated, yielding 1.8g of intermediate 21.
Preparation of intermediate 22 (e
i

HO
Lithium tetrahydroaluminate (0.021 mol) was added portionwise to a solution of
intermediate 21 (0.0052 mol) in THF (50ml) at 5°C.
The mixture was stirred at reflux overnight then cooled down at 5°C over ice bath.
Excess of lithium tetrahydroaluminate was hydrolyzed cautiously with addition of water
dropwise. The mixture was filtered off over celite, washed with DCM and extracted.
The organic layer was separated, dried over MgSO,, filtered and concentrated, yielding

0.6g of intermediate 22.

2
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Example A8
a) Preparation of intermediate 23 0
Cl
/
N
H
N
(0]

Oxalyl chloride (2.9mmol) was added dropwise at 5°C to a solution of 4-(1H-indol-7-
yD)- 3-buten-2-one (2.7mmol) in diethyl ether (10ml). The cold bath was removed and
the reaction was allowed to warm to room temperature (1.5 hour). The precipitate was

5 filtered off and dried, yielding 0.49g of intermediate 23.

b) Preparation of intermediate 24 Y o

H,N

/

TZ

~

O
Ammonium hydroxide (10ml) was added dropwise to a solution of intermediate 23
(0.725mmol) in diethyl ether (10ml) at 5°C. The reaction mixture was stirred at room
temperature overnight. The precipitate was filtered off and dried, yielding 0.11g of
intermediate 24.
¢) Preparation of intermediate 25  H,N

/

N
H

HO
10 Lithium tetrahydroaluminate (39.5mmol) was added portionwise to a solution of
intermediate 24 (7.9mmol) in THF (20ml) at 5°C. The mixture was stirred at 80°C for
2 hours then cooled down at 5°C over ice bath. Excess of lithium tetrahydroaluminate
was hydrolyzed cautiously with addition of water dropwise. The mixture was filtered
off over celite, washed with DCM and extracted. The organic layer was separated, dried

15 over MgSO,, filtered and concentrated, yielding 1g of intermediate 25.

d) Preparation of intermediate 26 N
. I\
Il H
(o]
HO

A mixture of intermediate 25 (4.3mmol), 2-fluoro-5-nitrotoluene (4.7 mmol),
monosodium carbonate anion (5.1mmol) in DMSO (10ml) was heated at 60°C

overnight. The mixture was cooled to room temperature. Ice water was added, DCM
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112.7-113.6C Optical rotation The optical rotation was neasured using a
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chromatography (eluent : DCM/MeOH 97/3). The pure {ractions were collected and the
solvent was evaporated. The residue was purified by high-performance liquid
5  chromatography (Irregular SiOH 15-40pm 300g MERCK). Mobile phase (NH,OH
0.1%-dichloromethane 99%-MeOH 1%). The pure fractions were collected and the

solvent was evaporated, yielding 200mg of intermediate 26.
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HO
A mixture of intermediate 26 (0.35 mmol), Raney nickel (200 mg) in MeOH (5 ml)
was hydrogenated under atmospheric pressure at room temperature. The residue was
10  filtered over celite, washed with DCM and the residue was evaporated, yielding 0.14g

of intermediate 27.

Example A9

Tert-butyldimethylsilyl chloride (195mg,0.91mmol) was added to a solution of

15  intermediate 16 (162mg, 0.81mmol) , imidazole (143mg, 2.1mmol) in THF (5ml) at
room temperature. The reaction mixture was stirred at room temperature overnight. The
precipitate was filtered off and washed with DCM. The filtrate was evaporated. The
residue (365mg) was purified by flash chromatography over silica gel (15-40um, 30g,
DCM/MeOH:100/0 to 99/1) .The pure fractions were collected and evaporated to

20 dryness, yielding 190mg of intermediate 28.
b) Preparation of intermediate 29 \%

Jd

Intermediate 28 (190mg, 0.6mmol), Raney nickel (0.7g) in NH; in MeOH 7N (10 ml)
were stirred at room temperature under 3 bars of H, for 4 hours. The reaction was
filtered over celite and the celite was washed with DCM/MeOH (90/10) three times.

The solvent was evaporated to give 147mg of intermediate 29.
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A mixture of intermediate 29 (147mg,0.46mmol), 1-fluoro-2-methyl-4-nitro- benzene
(78mg, 0.51mmol), carbonic acid sodium salt (1:1) ( 85mg, Immol) in DMSO (2 ml)
was heated at 65°C for 1 night. The mixture was poured into ice and stirred 10 minutes,
DCM was added and the mixture was extracted with DCM twice. The organic layer
was washed with water then was dried over MgSOQy, filtered and the solvent was
evaporated. The residue was purified by flash chromatography over silica gel (15-
40pm, 30g, cyclohexane/EtOAc 85/15). The pure fractions were collected and
evaporated to dryness, yielding 200mg of intermediate 30.

d) Preparation. of intermediate 31 q Y
NI BN
O N%O/ \
_O,N:\O

Intermediate 30 (2.8g, 6.17mmol), di-tert-butyl dicarbonate (8¢, 37mmol), 4-
dimethy]aminopyridine (0.15g, 1.2mmol) and triethylamine (1.89ml, 13.6mmol) in
THE (50ml) were stirred for 24 hours at 60°C.The mixture was evaporated to dryness.
The residue (7.4g) was purified by high-performance liquid chromatography on silica
gel (Cartridge 15-40pm, 90g). Mobile phase (cyclohexane 50%:; dichloromethane
50%). The pure fractions were collected and the solvent was evaporated, yielding 3.3g
of intermediate 31.

¢) Preparation of intermediate 32 q Y
0 > RN
>< /IL /\/%\ S
07 ™y o’ \

A mixture of intermediate 31 (3.3g, 5mmol), Raney nickel (3g) in MeOH (100ml) was
hydrogenated at 2.5 bars for 2 hours. The residue was filtered over celite, washed with
DCM and the residue was evaporated, yielding 2.7g of intermediate 32.



28 -4.90 10.00ng/ mL MeOH 29 +5.69 9.89ngy/nl MeOH C. Pharmacol ogi cal

exanpl e: The capacity of the present conpounds to preserve p53 in A2780
cell s waswoeasunseiz7wi t h t he p53 enzyne |inked i munosor IPEMEPAGIOAFI31The p53
assay is a "sandw ch" WD 2010/ 089327PCT$ P2010/ 051316 -68- enzynmne

I mmunoassay errpl oyi ng two pol ycI onal antibodies. A polyclonal antibody,
specific fo fot ein been i mobi | iyzed onto the surface of the
plastic wel 5 I R 5 lﬁf%glgﬂ?qra% the sanpl e fo~be assayed will bind to the
capture anti body The bi otinyl ated detector pBlLygl onal antibody al so
recogni zes p53 protein, and will bind to p53, which has been retai ned
by the capture anti body The detector gd inturn, is bond by

hor ser adi sh per oxi dase-conj ugat ed st r/epy The horseradi sh peroxi dase
cat al yses the conversion of the chro rﬂ\ susTfr aje o-phenyl ene di am ne,
the intensity of which is proportional tp the f p53 protein bond to
the plate. The colored reaction product™s quaa (é“?/iusi ng a
spectrophotoneter. Quantitation is 10achi eved by th/e construction of a
standard curve using known concentrations of puri G reconbi nant H'S
tagged p53 protein (see exanple C. 1.). C 1.1)53 ELI 15 A2780 cells

(Fes), 2 i S (Bofilmblf s SHOR TS0 Rl S ot B R o
i th 5% CCp (0 A8 aboreiohs Hi AB1 scborae 40.2 0], 09tmiel) i aqseamivi (257m)) 206 wel |

plate, cultyieg 7a) wéredRald@Ut 65°a@r 2 ﬁéﬁx@%ﬂéﬂé&mﬁﬁé@&#ﬂ%ﬁo@ﬁl 16 hours at
37Cin a humdified i ncubator. After i ncubati on, gqlcel | s were washed once

wi th phosphd$BPHae PREFT SAH PRESSIHA cahopgte Pswervw?a Spnd dhs MEFTBE VS f er
(20 v t?l S}exﬁbﬂecﬂtw@e 5’1tﬂMt§@IAT he]ﬂfgﬁiﬁﬁlledef w%@aslﬁd&ll%\md ks, dBedb9%rSDS, 1mM
PVMSF, 1 [ig i and 0.5 u t S e Pl at es re

pl aced on |é\gﬂ§§$ f% ﬁ]aﬁﬂ (g,%potr?)te% I“ést“g e{)‘ﬁg Wé §% &éggl%?rgotr@aﬁceaé m

det ect ed 25ichradeatdyspitye@rrégnlarSiQH Zﬂﬁﬁmﬁﬂ% MAEREXSA Madsakahiage@H&dw. Hi gh
bi ndi ng pol r pat t W th

t he captur e)()?nqtgl ?or@n%x%%%?‘%&ﬁ Tﬁe% %}a@goﬁgﬁt?éﬁ%‘%ﬁdgﬁaé 1 tg/nm
in coating tSG\‘VP@trW%S(PVﬂPWﬁNéI—EGﬁm&%3%OfIBU*I’{‘!‘@‘%% wel | . The antibody was
allowed to IPeSRra800 Ve iHtbaitliaat 34C. Coated p es were washed once with
phosphat e- but fered saline (PBS) /0.05% Tween nd 300111 of bl ocking
buffer (PBS, 1% bovi ne serum al bum ns (BSA \Ala)s:oadded for an incubation
period of 2 hours at roomtenperature. [ qs of purified reconbi nant
H S tagged p53 protein, ranging from 3-20 /m, were made in bl ocking
buffer and used as standards. 35 Pl atfes re washed twice with PBS /

0. 05%ween 20 and bl ocki ng buffer or ards d@ ded at 80 tl / well.
To the standards, 20 Il of lysis bufferfwas g The sanpl es were added
to the other wells at 20 ill lysate / wefl. 7ﬁerni ght incubation
at 4C, plates were washed twice with PBS / 0. 05%I' en’ 20. Aliquots of 100
i1l secondary pol yclonal antibody p53(FL-393) (Te8ts i0, sc-6243) at a WO
2010/ 089327PCT/ EP2010/ 051316 -69- concentration of” g/ mL i n bl ocki ng

buf f er re dded to_each wel] and | owed to adhere f 2 s at room

t enper at plegpess ( %&‘Bﬂ%@h@ V‘faﬁﬁg‘{?dtﬂoﬁé%an‘i‘?‘ E’ﬁmle tﬁgg}éozf en 20.

Det ecti on ammbmdy a8 tri s 2- @D hieth AR h O 89 etAODAminE €dvThg, ). 1 48miflol) s@dt[ﬁh aitn PBS/

19BSA was added . and incub f.Qr 1 our_at room:t erature, were 5
washed t hr ed® ?’P&%EPW‘PH“BW (886@% WEEHUSOVE) Sélrrfgglpﬁo tfemé)uB ?rsl&buffer
was added ( houtssThemex thef v asrfiltwmed cpmreepdrtedidh@mds yagleflovith D§Mmﬂ1thdd| ng 1
tablet of 1 g gma and 1250 3% H202 to 25
m OPD buffg‘?@%% gle?pﬁ%ﬂi@d@%ﬁ%ﬁ{aegl P%l pH5.6). After 5 to 10

m nut es, col our reaction was stopped by adding 50 vl stop buffer (1 M H2SO4
) per well. The absorbance at dual 10 wavel engths of 4901655 nm was
measured using a Biorad mcro plate reader and the results were then

anal yzed.

Za




For each experinment, controls (containing no drug) and a bl ank i ncubation
(containing no cells or drugs) were run in parallel. The bl ank val ue was
subt r act eyof20msad2r control and sanpl e val ues. For eachP€amPRE/0513¢6 val ue
of p53 (in absorbance units) was 15expr§ sed as the percentage of the value
for p53 present in the control. Percent %é preservation higher than 140 %
was define%» S si%nific nt . f%§€gn the effects of test conpounds are
expressed ASTTREFGNSLINHBEAAE A ng at | eadt 140% of the val ue for p53
present in the control (LAD) (see TabHg% In sonme of the experinents
t he assay was adapted for and used i culture plates. Table 4 :
Results of the conpounds that were int above p53 ELI SA protoco
(A2780 cells) Conp. No. p53-elisa LA cro N0 17 0.10 12 0.10 13
1.00 19 0.10 2 0.10 5 0.10 22 3.00 15 ®m10 2 .03 18 0.03 21 1.0 9 1.0 11

Intermediate 34 (1.2g, 1.6mmol) in trifluoroacetic acid (1.2ml, 15.9 mmol) and DCM
(10ml) was stirred at room temperature for 2 days. Potassium carbonate 10% was added
and the mixture was extracted twice with DCM. The organic layer was dried over
MgSQ,, filtered and evaporated to give 0.8g of intermediate 35,

5  used without further purification for the next step.

Example A10

\

Iodomethane (0.024 mol) was added to a solution of 3-[(dimethylamino)methyl]- 1H-
indole-7-carboxylic acid, methyl ester (0.022 mol) in EtOH (50ml). The mixture was

10 stirred at room temperature overnight, then concentrated in vacuo till dryness, yielding
5.6g (68%) of intermediate 36.

A mixture of intermediate 36 (0.015 mol) and sodium cyanide (0.019 mol) in DMF
(60ml) was stirred at 100°C for 2 hours. Water was added. The precipitate was filtered.
The filtrate was evaporated, yielding 3.5g (100%) of intermediate 37.

2

\ 0
NH

—0
15 A mixture of intermediate 37 (0.016 mol) and Raney nickel (3g) in MeOH/NH; (50ml)
was hydrogenated at room temperature under a 3 bar pressure, then filtered over celite.

The filtrate was evaporated, yielding 3.2g (89%) of intermediate 38.
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A mixture of intermediate 38 (0.0092 mol), 1-fluoro-4-nitro- benzene (0.01 mol) and
diisopropylethylamine (0.023 mol) was stirred at 180°C for 2 hours. Water was added.
The mixture was extracted with DCM. The organic layer was separated, dried (MgSO,),
filtered and the solvent was evaporated. The residue (2.6g) was purified by column

5  chromatography over kromasil (eluent: cyclohexane/EtOAc 60/40). The pure fractions
were collected and the solvent was evaporated, yielding 1.4g (45%) of intermediate
39.

Tert-butoxycarbonyl anhydride (0.015 mol) was added at room temperature to a

mixture of intermediate 39 (0.05 mol) and 4-(dimethylamino)pyridine (few) in THF
10 (50ml). The mixture was stirred at room temperature overnight. The mixture was

extracted with EtOAc. The organic layer was washed with water, dried (MgSOy),

filtered and the solvent was evaporated. The residue (4g) was purified by column

chromatography over silica gel (eluent: cyclohexane/EtOAc 60/40). The pure fractions

were collected and the solvent was evaporated, yielding 3.3g (82%) of intermediate
15  40.

OYO

N.
IORAw
H,N

2 N

Ao I

A mixture of intermediate 40 (0.0061 mol) and Raney nickel (3.3g) in MeOH (50ml)
was hydrogenated at room temperature under a 3 bar pressure, then filtered over celite.
Celite was washed with DCM/MeOH (98/2). The filtrate was evaporated. The residue
(2.8g) was purified by column chromatography over silica gel (eluent:

20  cyclohexane/EtOAc 70/30). The pure fractions were collected and the solvent was
evaporated, yielding 1.3g (42%) of intermediate 41.



29 0.03 28 0.10 C. 2 Proliferation assay The human A2780 ovari an cancer
cells were a kind gift fromDr. T.C. Ham |lton (Fox Chase Cancer Centre,
Pennsyl vawDa01008%2A. ). The cells Were cultured in RPM P6ZEP3010/8i306n

suppl emented with 2 mM L-d utam ne, g/m gentamcin and 10 % fetal calf
serum Reagents used in the Al amar Bl u«s§ assay Resazurin was purchased
fromAldri 99303),, Potassi um fierrocyani de, potassi um

ferri cyanl%}em&%égj&mmg@é 2Were pur cha¥ed from Signa (Prod. Nos.
10P9387, P8131, P5655 and P8281, respectiowely). Potassi um Phosphate Buffer
0.1 M (PPB) was made as follows: 2.72 KHRPO4 and 13. 86 gram K2HPO4
wer e di ssolved in 500 m mIH-QHZin J 3 sted to pH 7.4 and the
vol unme was brought to 1 litre with Q H20;

e _buffer was filter
sterilised and stored at roomtenperature. Resaz rip stock solution (PPB-A)

was 15 prepared fresh by dissol vi -@w; resaglred 1o 15 M PBS. 30 miM
potassium ferricyani de (PPB-B) was epar ed byidl ssol ving 0.987 gram
potassium ferricyanide in 100 M PPB. 3% nM potassium ferrocyani de (PPB-C)
Wt o ePar& iR cbaplfletind 4f A90SHAM AL ARBILELLERLAGYER Co | n 100 T oPE

M xture of PPB-A ng equal vol unes of
the 20res sEeloperabinidinAw] (R332 A0d HCIWOIQGDh@l dyopy) freacstamitride (20chl) Al anar

B uet 50l bdsaiilreUaB6PTERALE olik. Mithdihind GurBRA 10X bl ?dai%gXTlivﬂyétM%lv)f&' noPes

anar | ue solution cou

and filter §t % %]? g

maxi mum ofX ith Bt Cz E%?@é@ﬁ%ﬁt%%é@giwgwd ﬁk@é@ﬂ@# &eof the

Al amar 5Bl Lselvaalsways é%tapomeﬁeThmidae(m DBasiRIrifisd @&@bﬁ&ﬂ&@oﬁﬁb%@%) were seeded
es

at a densi ture (Life
Technol oglotevér I\fé Béggntclgbwg%ﬁg%ﬁ%kf&ﬁc %Purﬁgﬁaftb‘?ﬂs e 451, 1 1
culture n@dllmﬁd@ﬂtﬁlssvl@@lé vedsleyapsutated, yad g €.05d g 5 ststedibter 4224 hr . The
tested co %igr (1/50 in lture medium and 5 pi

pre-dil ut ét corrp%%ﬁgp\i/\lges&aelg é‘%&l%o t he cg; g 4-day incubation, 10
Il of the Alamar Bl ue solution was,atded to e | and the cells were
further incubated for 5hrs (A2780) 4t 37 C. . The fJuorescence intensity
was neasured for each well with a cence pla gor'eader (Fl uorskan,
Labsystens, 540 nm excitation and 5% m 10em ssion) The antiproli ferative
activity was cal cul ated as percentage ofi remaining viable cells in treated

AL A
Vosul't §ors ottt ihfeAhelafesd RlokBb LEMRC A0 e RBodB R o s
When appr 6Hmh s Stllfii%d aiFeCifaehheurndiatassimpeeirbehaten! 4% wals hilddd. Thé |

conceng r atnh@ﬂxré @&p@aﬁa@tefaw UEBO AN EMhe b
(concentrm of t he ) ntee e teoﬁgradg%tr}gg&c e a}%\?\(/?’h&it%gldgg%oé}’

control) @BF}'HEFI %’&Veﬂég’ﬁﬁeﬁ%ﬁtﬁd dRarspidus (@6& fdevpsdaysiallirdirey, D. J.
Pr obi t Anaieymstheam@tc&dmlamptpmlﬂ;&:e WatiedeReTRAAYASd, idahgiodgefUni versity

Press, Herel g-effects of test corrpounds are expressed
as ICSO ﬁlﬁe g@‘g‘get%}eneﬂmgggpé?ulgqo the 1C50-value (M) (see Table 5A). 20

Tabl e 5A . Results of the conpounds that were tested in the above cell
proliferation Conp. No. A2780 cell proliferation

15 B. Preparation of the final compounds

Example Bl

[\

HO

Tz

Intermediate 11 (1.00 g, 3.092 mmol), intermediate 2 (0.437 g, 2.381 mmol), HCl
(0.155 ml, 0.618 mmol) in acetonitrile (10 ml) were stirred for 5 hours at 65°C. The
20  reaction was cooled to room temperature and then basified by potassium carbonate
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(10% in water) and extracted with DCM three times. The organic layer was washed by
water, dried over MgSQOy, filtered and the solvent was evaporated. The residue (1.37 g)
was purified by Normal phase over silica Sum 150x30.0mm). Mobile phase (Gradient
from 0% NH4OH, 100% DCM, 0% MeOH to 0.8% NH4OH, 92% DCM, 8% MeOH)

5  The pure fractions were collected and the solvent was evaporated. The residue (0.350 g)
was taken up into acetonitrile for 1 week at room temperature. This product crystallized
and was filtered and dried under vacuum, yielding 300 mg (20.8%) of compound 1,

melting point 209 °C.

10  Example B2

Preparation of compounds 2 and i H
HN N HN' N
H H
\ HO R

N and N
compound 2 compound 3

A solution of intermediate 11 (0.0031 mol), N,N-diisopropylethylamine (0.0028 mol),
4-bromopyridine hydrochloride (0.0034 mol) in acetonitrile (20ml) was heated at 65°C
for 6 hours. Potassium carbonate 10% and EtOAc were added. The reaction mixture
was extracted, the organic layer was separated, dried over MgSOy, filtered and

15  concentrated. The residue (1.3g) was purified by column chromatography over silica gel
(eluent 95/5/0.5 DCM/MeOH/NH,4,OH). Two fractions were collected and the solvent
was evaporated to give 60mg of compound 3 and 80 mg of F2. The residue F2 (80 mg)
was purified by supercritical fluid chromatography (AMINO column 150x21.2mmm)
eluent : MeOH/CO, 30/70) . The pure fractions were collected and the solvent was

20  evaporated, yielding 43mg of compound 2.

Example B3
Preparation of compound 4 ;{
NH
7\
N= - NH
0 OH

Intermediate 35 (0.8g, 1.7mmol) and sodium hydroxide 3N (2.57ml, 2.57mmol) in
EtOH (22ml) and THF (10ml) were stirred at room temperature for 30 minutes. NH4Cl
25  10% and DCM were added and the mixture was filtered over Celite. The organic layer

was decanted, dried over MgSOQy, filtered and evaporated. The residue was purified by



No. A2780 cell proliferation inhibition plC50 10 6.70 7 6.96 8 7.06 16 6.87
23 6.52 1 6.94 27 6.85 24 7.18 31 6.84 26 7.11 30 7.04 29 7.14 28 6.89
Conmpoundswaes®/@br0 t ested according to the above prot o®6I/HPRA1008I3n¢g ot her
cell lines : colorectal cancer cell ling HCT116, non-small cell lung cancer
cell line H1299, human prostate cancer Tell |ine DUL45. Results are

reported i Nofiabl ghaSBovef 8ph&idaBSIOHMOpMNG0gHHAHPrGaER CK). Mobile phase
(NH40OH 0.1%, 95% DCM, 5% MeOH) . The pure fractions were collected and the
solvent was evaporated, yielding 250mg of compound 4.

5 Example B4

OH
Sodium tetrahydroborate (0.69 mmol) was added to a solution of intermediate 49 (0.46
mmol) in MeOH (5ml) at 5°C. The reaction mixture was stirred at room temperature
overnight. Water was added, the reaction mixture was extracted with EtOAc, the
organic layer was separated, dried over MgSOy, filtered and evaporated. The residue
10 (0.14g) was crystallized in acetonitrile, the precipitate was filtered off and dried,
yielding 0.1g of compound 5.

Example B5
. H
Preparation of compound 6 /O/N
| |
HN N
H
7~ | OH
™
N

OH
Lithium tetrahydroaluminate (0.0003 mol) was added portionwise at 5°C to a solution
15  of intermediate 43 (0.0002 mol) in THF (4ml) under N, flow. The mixture was stirred
at room temperature for 2 hours. Water was added. The mixture was extracted with
EtOAc. The organic layer was separated, dried (MgSOy,) filtered and the solvent was
evaporated. The residue (0.18g) was purified by column chromatography over kromasil
(eluent: DCM/MeOH/NH4OH 98/2/0.2 to 85/15/1; 3.5um). The pure fractions were
20  collected and the solvent was evaporated, yielding 0.066g (70%) of compound 6.



proliferation inhibition plC50 111299 cell proliferation inhibition PIC50
DU145 cell proliferation inhibition plC50 6 5.39 5.03 17 7.05 6.18 6.17 12

6.06 5.2 WO0B8/0893225 19 5.46 5.74 2 5.94 6.16 5 PCT/EP2010/051316
_58-
Example B6
. H
Preparation of compounds u L on
7.and 8 J@f 3 ){j B
HN N BN N
H H
N N HO
L L
N N
O— and O~
compound 7 compound 8

Intermediate 47 ((1.00 g, 3.23 mmol), intermediate 4 (0.653 g, 3.55 mmol),
HCl/dioxane (0.242 ml, 0.97 mmol) in acetonitrile (15 ml) were stirred for 1 night at
70°C. The reaction mixture was cooled to room temperature. Water then potassium
5  carbonate (10% in water) were added. The mixture was extracted three times with

DCM. The organic layer was separated, dried over MgSO, , filtered and the solvent was
e-vaporated. The residue was purified by Normal phase over silica gel (Cartridge 15-
40um 30g). Mobile phase (96% DCM, 4% MeOH) The pure fractions were collected
and the solvent was evaporated, yielding 0.092 g (6.5%) of compound 7 and 0.030 g

10 of (2.0%) of compound 8. '~

Example B7
Preparation of compound 9 H
I\
HN N
H
x
| P HO
N

Intermediate 27 (0.41mmol) and 4-chloro-6,7-dihydro-5H-cyclopenta[b]pyridin-7-ol
(0.46mmol) were heated at 125°C for 2 hours. The residue was purified by column
15  chromatography over silica gel (eluent 90/10/0.1 DCM/MeOH/NH,OH). The pure fractions

‘were collected and the solvent was evaporated, yielding 58mg of compound 9.
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Example B§
Preparation of compounds 24 and 25 @H
HN
/ o
==N
\
# TN
OH
Co.No.24: *S
Co.No.25: *R

* means relative stereochemistry (absolute
stereochemistry not known). So if compound 24 is
the S enantiomer than compound 25 is the R
enantiomer or if compound 24 is the R enantiomer
than compound 25 is the S enantiomer
The reaction was performed under N, atmosphere.
A mixture of intermediate 47 (11.31 mmol), intermediate 4 (12.44 mmol), Pd(dba),
(1.13 mmol), BINAP (1.13 mmol) and tBuONa (22.62 mmol) in toluene (100ml) was
5  stirred at reflux overnight. The mixture was filtered, wash with MeOH and purified by
high-performance liquid chromatography (column Synergi 50*250mm, 10 pm; eluent:
CH3CN/H,O (0.1% trifluoroacetic acid) gradient of 15% CH;3CN at time O min to 40%
CH3CN at time 25 min). The desired fraction was collected and the solvent was
evaporated in vacuo. The residue was extracted with DCM, washed with aqueous
10 NaHCO;, dried over Na,SQy, filtered and evaporated to give compound 8 (3.8 g, 98%
purity, 65% yield), which was separated by Supercritical Fluid Chromatography
Chiralcel OJ, 20pum, 250 mm * 20 mm; Supercritical CO;: isopropanol (0.05%
diethylamine), 40:60 v/v, 70ml/min) to give two fractions; 1000.79mg (19%) of
compound 24, melting point 110.5-111.6 °C.
15 (ee%=99%, [OC]D20 =+ 5.034°, (wavelength=589, 20 °C in methanol, concentration
10.33 mg/ml).
and 939.19mg (18%) of compound 25, melting point 111.4-113.3 °C.
(ee%=99%, [a]n>” = -3.443°, (wavelength=589, 20 °C in MeOH, concentration 10.74
mg/ml).
20
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Example B9
Preparation of compounds i )
N —_
i [ bu
N
=~ TN
OH
Co.No. 26:*S
Co.No. 27: *R

* means relative stereochemistry (absolute
stereochemistry not known). So if compound 26 is
the S enantiomer than compound 27 is the R
enantiomer or if compound 26 is the R enantiomer

than compound 27 is the S enantiomer

Reaction was performed under N, atmosphere.
A mixture of intermediate 11 (9.25 mmol), intermediate 2 (9.25 mmol), tBuONa (18.5
mmol), Pd(dba); (0.93 mmol) and BINAP (0.93 mmol) in toluene (40 ml) was heated to
5  reflux and stirred for 3 hours. The resulting mixture was cooled to room temperature
and filtered. The filtration was evaporated in vacuo and the residue was purified by high
performance liquid chromatography (column Synergi 50¥250mm, 10 um; eluent:
CH3CN/H,0 (0.1% trifluoroacetic acid) gradient of 10% CH3CN at time 0 min to 40%
CH3;CN at time 25 min). The desired fractions were collected and adjust to pH>7. The

10 solvent was concentrated and extracted with ethyl acetate (3 times 100 ml) and desired
organic layers were washed with brine, dried over Na;SO,, filtered and the solvent was
evaporatéd in vacuo to get 2.5 g (57%) of compound 1 which was separated by
Supercritical Fluid Chromatography (AD 250mm*20 mm, 20pm; Supercritical CO,:
isopropanol (0.05% diethylamine) 40:60, v/v, 70ml/min) to give 2 fractions.

15  Fraction 1 (1g) was further purified by high performance liquid chromatography
(column Synergi 50*250mm, 10 um; eluent: CH3CN/H;O (0.1% trifluoroacetic acid)
gradient of 10% CH;CN at time O min to 40% CH3CN at time 25 min) to give 0.88 g
(20%) compound No. 26, melting point 122.3-124 °C, (ee=100%).

Fraction 2 (1g) was further purified by high performance liquid chromatography

20 (column Synergi 50*250mm, 10 um; eluent: CH3;CN/H,O (0.1% trifluoroacetic acid)
gradient of 10% CH;3CN at time 0 min to 40% CH3CN at time 25 min) to give 0.96 g
(22%) of compound 27, melting point 121.4-122.6 °C, ( ee=99%)).
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Table 1 lists the compounds that were prepared according to one of the above
Examples.
Table 1
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C.3.. P450 assay The CYP P450 (E.coli expressed) proteins (3A4, 2D6, 2C9,
1A2 & 2C19) convert their 5specific substrates into a fluorescent nol ecul e
2. The fIworzendsni27nol ecul e i s measured using a fl uor es®EmEPRIANSI3A€ader .

Compounds inhibiting the enzymatic react

fl uorescent signal.
medi ated by[The respeqiiye cL)NA eXpressed| cyt ochr ong P450 I SOENZynNes.
Subst r at eengymef | uor@e , I e CYP 1| A2 CEC pe P29 MFC 10'
- HFC CYP2C 19 CEC 6> AHMC CYP3 A4 B c{(P3 A4 DBF
Fl uor escei nf CYP3 AT'\ -B QQui mol yTol  Abbr vi at i Ofis: -
7- et hoxy- 3- cyanocdu n: CHC. 3 cyano- 7- nydr oxfc rin, MC
7- Met hoxy-4ttriflu thyl coumarin; 7-HFC 7- xy-trifluoronethyl
counari n, CEC,7-ethox?f‘-3-cyangcgurrar|n,:‘,HQ3-cyaﬁﬁ-7-hydrgxyggunar|n
AMVC: 342- (N, N-di et GgIN-12eEhyiBdii no) et hyll] - 7- net GoxXye.43nBx HPllEounari n;
AHMC: 3[ 2- (N, N-di et hy am no) et ay1] - 7- hydr pxy- 4- nmet hyl e@umarl
hydr ochl ori gde, BFC: 6 @ fl uoropet hyl co
Di benzyl f | upresceipys Q Benzyl oxyqui no|ine. 1@, ct or X\ (for al
CYP enzynes|except l{or CYP 206) working kol utionk _final coHcggtration
G 6-P | w

N N

n will result in a decrease of

i
WO 2010/ 089327PCT/ ElggT)lO/ 051316 -74- Conversions

OH

OH

Co. No. 14; Ex. [B1];

Co. No. 15; Ex. [B1];

N
\/TQ
HN N
H
|\ HO
g@

/
HN N

H OH
Q
(R 5:

OH

O,
Co. No. 16; Ex. [B1];

Co. No. 17; Ex. [B1];

AN
N
ﬁQL
HN N
H
HO

=
L.
N
Co. No. 18; Ex. [B1];

Co. No. 19; Ex. [B1];

OH
N=
HO. f /?
BN NH
H HO

R
7\
o N
|\ HO
(0

OH

Co. No. 20; Ex. [B1];

Co. No. 21; Ex. [B1];

HO

? NH
N\\}g

B
VTQ
w N
' N
o

OH
OH

Co. No. 22; Ex. [B2];

Co. No. 23; Ex. [B1];




8.25 MM 25.10 ng 3.3 MM G 6-P-DH 1 Umnm 14.29 11l 0.4 Um 0.5M MyC12. 6H20
8.25 nmM 165.0111 3.3 nM NADP 3.25 nM25.59 ng 1.3 nMdissolved in a 0.1 M
Na- K- phoswbavw/dsef2fer 10 m Abbrevi ati ons: G 6-P: gl uceseap2@phosphat e;
G 6- P-DH: gl ucose- 6- phosphat e- dehydr ogen§§_e. Cofactor m x: (for CYP2D6)

wor ki ng solution final concentration G6-P 1.025 nM 3.12 ng 0.41 nM

Go6-P-DH 1 m 14.29 [i 4 U 0.5M MpC12. 6HZ20 1.0 m&N{IZU [TT 0. ¢41
mM NADP HN }m/@
/ i0” / o’
==N ==N R
N\ N\
# TN Z# N
OH OH
Co. No. 24; Ex. [B8] Co. No. 25; Ex. [B8]
g *S § *R
N = N =
H OH
\ A \ A
= TN =~ N
OH OH
Co. No. 26; Ex. [B9] Co. No. 27; Ex. [B9]
%—QNH— HN~—Q—NH
*S - *R
\ \E N/S 0 \ \ 7/ )
=N / =N N
OH OH
Co. No. 28; Ex. [B8,9] Co. No. 29; Ex. [B8,9]
H OH
*§ *R
N,
N N\
— ' —
NH NH
HN HN:
# TN " TN
OH OH
Co. No. 30; Ex. [B8,9] Co. No. 31; Ex. [B8,9]

* means relative stereochemistry



20.5 '"LIMO0.161 ng 8.2 iLiMdissolve in a 0.1 M Na-K-phosphate buffer 10 m
WO 2010/ 089327PCT/ EP2010/ 051316 -75- CYP P450 enzyne solutions: CYP1A2:
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(7-BQ finall concenfration 20 prnol P450/ ml Al'l these CYP enzynes were
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were tested i tgl tri élc.ate. Ref erence 1nhibitors were tested a

concentrati dh F%Fﬁﬁfg ¥5U30-1e M 15Reference inhibitors: Substrate
solutione: CEC (cYP1lA2 substrate) MFC (CYP2C9 substrate) CEC (CYP2C19
substrate) LG CYP2D6 substrate) BFC (CYP3A4 substrate) DBF (CYP3M
substrate) 7- CYP3A4 substrate) 6.25 1.11 20 nM CEC solution/5 m total
vol unme 200 Rbr26mvbwrEQ Is #1235, 30/ %/, 28, 1% 88 3 k thaumeltidg polt Ris dgemin&Egith
solution/5 . . ) | 4t : : ume 750
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RM 150 RW 1 JRW58.0RWmMte? 01013932 viGd isEP261 @4 1B maxifirum temperature

was 300 °C.

DSC
For compound 1, the melting point was determined with DSC (differential scanning
20  calorimetry). The melting point was measured with a temperature gradient of

10°C/minute. Maximum temperature was 350 °C. Values are peak values.
LCMS
For LCMS-characterization of the compounds of the present invention, the following

25  procedures were used.

General procedure A

The HPLC measurement was performed using an Alliance HT 2795 (Waters) system

comprising a quaternary pump with degasser, an autosampler, a diode-array detector
30  (DAD) and a column as specified in the respective methods below, the column is hold

at a temperature of 30°C. Flow from the column was split to a MS spectrometer. The

MS detector was configured with an electrospray ionization source. The capillary

needle voltage was 3 kV and the source temperature was maintained at 100 °C on the

LCT (Time of Flight Zspray™ mass spectrometer from Waters. Nitrogen was used as
35 the nebulizer gas. Data acquisition was performed with a Waters-Micromass

MassLynx-Openlynx data system.



The substrate stock solutions were dissolved in acetonitrile, and stored at
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addi tion of 25200 pl. acetonitrile. For CYP3A4/DBF the reaction was stopped

by addition of 200 Rl 2M NaOH. For CYP3A4/7-BQ the reaction was stopped by
addi ti on of Gaeidllprddedste Gcetoni trile (1 5) (Vv:v, followed by a 10 mnute

centrifugati t s det.ected .by a
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CYP3A4 DBF 433 athidspB&ridypessure electrospray ionization). Mass spectra were acquired by

scanning from 100 to 1000. The capillary needle voltage was 2500 V for positive

ionization mode and 3000 V for negative ionization mode. Fragmentation voltage was

20 50 V. Drying gas temperature was maintained at 350 °C at a flow of 10 I/min.

Method 1
In addition to the general procedure A: Reversed phase HPLC was carried out on a
Xterra-MS C18 column (5 pm, 4.6 x 150 mm) with a flow rate of 1.0 ml/min, Two
25  mobile phases (mobile phase A: 100 % 7 mM ammonium acetate; mobile phase B:
100 % acetonitrile; were employed to run a gradient condition from 85 % A, 15 % B
(hold for 3 minutes) to 20 % A, 80 % B in 5 minutes, hold at 20 % A and 80 % B for
6 minutes and reequilibrated with initial conditions for 3 minutes. An injection volume
of 20 pl was used. Cone voltage was 20 V for positive ionization mode and 20 V for
30  negative ionization mode. Mass spectra were acquired by scanning from 100 to 900 in

0.8 seconds using an interscan delay of 0.08 seconds.



WD 2010/ 089327PCT/ EP2010/ 051316 -77- | :ivy nc CYP3A4 ;til _-,,stratc | :Nci
Laii m\\ LI 1i1C1101 1_,111H,101-1 W1\C1C1111 7-BQ 405 nm 535 nm
CYP2C9 MA0208/08032335 nm CYP2CLl9 CEC 410 nm 460 nm CYP2PRETAVRAB0®9B16:m 460
nm References [1] Mcrotiter Plate Assays for Inhibition of Human,

Drug- Met abol i zi ng Cyt ochrones P450 5Chatd es L. Crespi, Vaughn P. Mller,
Bruce W Pennan_(CGentest) Analytical Biochemstry 248, 188-190 (1997)
Article nMgbesi45 [ 2] Novel Hi gh Throughput fluorescent P450 assays
V.P. MII Qh,addmoﬂ‘f(kﬂllé@ﬂé}al @onuﬁiB%&%fsed@hkse PIes pias EEedbesdn 4 nt er net

It Tabl h
?l:oripouﬁd \%ﬁtg S%gcﬁ%@c?@? gﬁ%\(ﬁ&‘ﬁ% /ggglca yPﬂ‘g) gg&{/%ﬂe@t& ven?npéorrpar ed
with conpoltﬁ)@dsma)ﬁvmhheﬂcpm rave of0.85 mignideBwo inlmbile abasee (holike PA5OACHT Yares wer e
testeds ong %Fﬂxﬁ{?aéet?a[tg% dj Eée%dﬁt?ﬁe n@%&tﬁslobt‘wdéetéﬁ&ﬁ@) WEILS in

total) Inte I's. 1 ndi cat

ou
showed an qmn%mdtt@wl astapignt congitian fxgm P@ﬁ/G)A@nﬁ 190 Héoldrips 0 “Fm%%é}ﬁﬁ)ar ative
data on C¥4 Ahhdb PHB ik 9rFRaIHEEs, hold for 2 min and back to the initial conditions in

0.5 min, hold for 1.5 minutes. An injection volume of 2 pl was used. Cone voltage was

20 V for positive and negative ionization mode. Mass spectra were acquired by

10 scanning from 100 to 1000 in 0.2 seconds using an interscan delay of 0.1 seconds.

Method 3
In addition to general procedure C: Reversed phase HPLC was carried out on a YMC-
Pack ODS-AQ, 50x2.0 mm Sum column with a flow rate of 0.8 ml/min. Two mobile
15  phases (mobile phase A: water with 0.1 % TFA; mobile phase B: acetonitrile with 0.05
% TFA) were used. First, 90 % A and 10 % B was hold for 0.8 minutes. Then a
gradient was applied to 20 % A and 80 % B in 3.7 minutes and hold for 3 minutes.
Typical injection volumes of 2 pl were used. Oven temperature was 50 °C. (MS
polarity: positive)
20

Table 2 : LCMS data and melting points (Retention time : Ry in.minutes), (MH)" peak,
LCMS procedure refers to the method used for LCMS.

Cl(:;l'p' LCMS melting points
R, (MH)" Procedure

1 3.39 471 2 209°C

2 3.35 401 2

4 3.19 441 2 121°C

5 2.97 417 2

6 7.47 415 1

7 3.94 439 2

8 3.45 457 2

9 8.51 471 1

10 3.05 457 2

11 3.01 473 3 221.0-222.5°C
12 3.07 443 2

13 3.00 443 2

14 3.49 425 2

15 8.22 443 1

16 3.34 457 2

17 3.32 457 2

18 8.68 457 1

20 8.62 457 1
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Comp. . .

No. LCMS melting points

21 8.2 443 1

22 8.95 415 1

23 2.93 443 3

24 110.5-111.6°C

25 111.4-113.3°C

26 122.3-124°C

27 121.4-122.6°C

28 98.3-100°C

29 96.8-99°C

30 111.5-112.3°C

31 112.7-113.6°C

Optical rotation

The optical rotation was measured using a polarimeter. [o]p>° indicates the optical

rotation measured with light at the wavelength of the D-line of sodium (589 nm) ata
temperature of 20 °C. The cell pathlength is 1 dm. Behind the actual value the

concentration and solvent of the solution which was used to measure the optical

rotation are mentioned.

" Table 3 : Optical rotation

Comp. Nr. [o]p> concentration solvent
18 -37.4° 0.516 w/v % - DMF
20 +36.87° 0.575 w/v % DMF
21 -39.68° 0.378 w/v % DMF
24 +5.03° 10.30 mg/ml MeOH
25 -3.44° 10.70 mg/ml MeOH
26 -13.74 8.59 mg/ml Chloroform
27 +11.89 9.00 mg/ml Chloroform
30 -5.25 4.00mg/ml MeOH
31 +7.99 4.00mg/ml MecOH
28 -4.90 10.00mg/ml MeOH
29 +5.69 9.89mg/ml MeOH

C. Pharmacological example:

The capacity of the present compounds to preserve p53 in A2780 cells was measured

with the p53 enzyme linked immunosorbent assay. The p53 assay is a “sandwich”
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enzyme immunoassay employing two polyclonal antibodies. A polyclonal antibody,
specific for the p53 protein, has been immobilized onto the surface of the plastic wells.
Any p53 present in the sample to be assayed will bind to the capture antibody. The
biotinylated detector polyclonal antibody also recognizes pS3 protein, and will bind to

any p53, which has been retained by the capture antibody. The detector antibody, in

turn, is bond by horseradish peroxidase-conjugated streptavidin. The horseradish

peroxidase catalyses the conversion of the chromogenic substrate o-phenylene diamine,
the intensity of which is proportional to the amount of p53 protein bond to the plate.
The colored reaction product is quantified using a spectrophotometer. Quantitation is
achieved by the construction of a standard curve using known concentrations of

purified recombinant HIS tagged p53 protein (see example C.1.).

A2780 cells (ATCC) were cultivated in RPMI 1640 supplemented with 10% fetal calf
serum (FCS), 2 mM L-glutamine and gentamycin at 37°C in a humidified incubator
with 5% CO..

A2780 cells were seeded at 20.000 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 RIPA 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 p/ml leupeptin) was added.
Plates were placed on ice for 30 minutes to complete the lysis. p53 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 pAb1801 (Abcam ab28-100) at a concentration of 1 pg/ml in coating
buffer (0.1 M NaHCO; pHS.2), 50 ul per well. The antibody was allowed to adhere
overnight at 4°C. Coated plates were washed once with phosphate-buffered saline
(PBS) / 0.05% Tween 20 and 300 ul of blocking buffer (PBS, 1% bovine serum
albumins (BSA)) was added, for an incubation period of 2 hours at room temperature.
Dilutions of purified recombinant HIS tagged p53 protein, rahging from 3-200 ng/ml,
were made in blocking buffer and used as standards.

Plates were washed twice with PBS / 0.05%Tween 20 and blocking buffer or standards
were added at 80 ul/ well. To the standards, 20 pl of lysis buffer was added. The
samples were added to the other wells at 20 ul lysate / well. After an overnight
incubation at 4°C, plates were washed twice with PBS / 0.05%Tween 20. Aliquots of
100 pl secondary polyclonal antibody pS3(FL-393) (Tebubio, sc-6243) at a

H
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concentration of 1 ug/ml in blocking buffer were added to each well and allowed to
adhere for 2 hours at room temperature.rPlates were washed three times with PBS /
0.05% Tween 20. Detection antibody anti-rabbit HRP (sc-2004, Tebubio) at 0.04 ug/ml
in PBS/ 1%BSA was added and incubated for 1 hour at room temperature. Plates were
washed three times with PBS /0.05% Tween 20 and 100 ul of substrate buffer was
added ( substrate buffer was prepared shortly before use by adding 1 tablet of 10 mg o-
phenylene diamine (OPD) from Sigma and 125 pl 3% H,0, to 25 ml OPD buffer: 35
mM citric acid, 66 mM Na,HPO,, pH5.6). After 5 to 10 minutes, colour reaction was
stopped by adding 50 pl stop buffer (1 M H,SO, ) per well. The absorbance at dual
wavelengths of 490/655 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
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 140 % was defined as significant. Herein the effects of test
compounds are expressed as the lowest dose giving at least 140% of the value for p53
present in the control (LAD) (see Table 4.).

In some of the experiments the assay was adapted for and used in 384-well culture

plates.

Table 4 : Results of the compounds that were tested in the above p53 ELISA protocol (A2780
cells)

Comp. p53-elisa
No. LAD [microM]
6 1.0
17 0.10
12 0.10
13 1.00
19 0.10
2 0.10
5 0.10
22 3.00
15 0.10
20 0.03
18 0.03
21 1.0
9 1.0
11 0.30
14 1.0
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Comp. p53-elisa

No. LAD [microM]

4 0.10

10 1.0

7 0.30

8 0.10

16 0.30

23 3.00

1 0.10

27 0.10

24 0.03

25 0.10

31 0.10

26 0.10

30 0.10

29 0.03

28 0.10

C.2 Proliferation assay

The human A2780 ovarian cancer cells were a kind gift from Dr. T.C. Hamilton (Fox
Chase Cancer Centre, Pennsylvania, U.S.A.). The cells were cultured in RPMI 1640
5  medium supplemented with 2 mM L-Glutamine, 50 ng/ml gentamicin and 10 % fetal

- calf serum.
Reagents used in the Alamar Blue assay

Resazurin was purchased from Aldrich (Prod. No. 199303). Potassium ferrocyanide,
potassium ferricyanide, KH,PO,4 and K,;HPO, were purchased from Sigma (Prod. Nos.
10  P9387, P8131, P5655 and P8281, respectively).

Potassium Phosphate Buffer 0.1 M (PPB) was made as follows: 2.72 gram KH,PO,4 and
13.86 gram K,HPO,4 were dissolved in 500 ml milli-Q H,0O, the pH was adjusted to pH
7.4 and the volume was brought to 1 litre with milli-Q HzO; the buffer was filter
sterilised and stored at room temperature. Resazurin stock solution (PPB-A) was

15  prepared fresh by dissolving 45 mg resazurin in 15 ml PBS. 30 mM potassium
ferricyanide (PPB-B) was prepared by dissolving 0.987 gram potassium ferricyanide in
100 ml PPB. 30 mM potassium ferrocyanide (PPB-C) was prepared by dissolving 1.266
gram potassium ferrocyanide in 100 ml PPB.

Mixture of PPB-A, PPB-B and PPB-C was prepared by mixing equal volumes of the
20  respective solutions. Resazurin work solution (herein termed “Alamar Blue” solution)
was prepared by diluting said mixture 20X (vol/vol) in PPB and filter sterilising; the

Alamar Blue solution could be kept at 4°C for a maximum of 2 weeks.



Compound No 14 WO 2010/ 089327PCT/ EP2010/ 051316 -.79- conpound P450

effects ICso FIN. NIl \ ill Conpound No 4 OH O times < 1.00E-06 C 4.

Ro- 4- 1284warbegsnizam in mce The test is a nodificati oRCHEP21PHOSBEEUr e

descri bed by Col paert et al. (1975).3 I\/itjle NVRI mce (22 3 g) were housed

in macrol on observation cages (L x Wx H™ 511 x 12 x17 cm n = 3 per cage).

At the st arPrakdiraef éweptninmeBLig dssmedi atel y bef ore test conpound

adm nistration, the initial body tenperature of the mce was neasured with

a precisi onF@TeX@eIlm@ltb\yn B¥berelld plgtcs He dele e sedesli 4t ia\dengityalfes ({Jlob mm

di aneter) o r f 3 cm
¢elRMniGh #4icbh @83 Q%il’@ﬁ?fgfeeﬂla g g?ev\gé(:hﬁ@f@ﬁ g&ggre%ﬁe dept

into the esophagus untjl a st rea e’ri ye pupi |
di amet er walapeXih clegr hptiamn,dn féglll seltiae adiine ridls oyeee @lMV%b(tpraéh@ed:bl n 1/ 24

mm uni t . Fplﬁitft&ﬂr M Ar. ahk @dstdde QH(H)%QBreatgfﬂtéH @H(ﬁh'cﬁﬂureﬁﬂ&lﬂ%f&h

chal | enged 0 1284 0- 4- IS a reserpine I|ke
vesi cul ar n‘)l)TrP ﬁlﬁ @ﬁtCPHWQbéfhvas( gt‘?ﬁ“el"}‘ﬂ]l]isb]f Qlwln&\ﬁﬁéﬁ incypatifny 1&ébpfat es
secretory vibsiAddres: Blue dolitibi @anadddd tavsth6Oclmnd@ahé eglisohat fanee indubgedi ce

wWer e score 70pentn and | oconpt or. act t
(518 6000 Stk S RARPE R 7 O 5 R cfbsssitie it e e Oek HESEtt | ng
of overt behBNpisscenchplatd Ighderélfylaopkm, ILabi$yateetse54Came ekbieatien ogptia §e@hm

t enper gpur e\dignyeasur ed agai n. Abnornal phenonena such as intensive
sniffing, chew ng, rearing, hyperem a, piloerection, salivation, trenors,

convul si onsr Mtl@ﬁﬂif&at@% &tﬂﬁﬂf Qs CAIBGlatelal ﬁércahg%o‘?f:r@@m%{ﬁw%lé Qe ﬁcﬁle d when

occurring bef m ni sbratl on). Crit uce

effects: réVé‘Féiﬁer %Séntb‘ﬁ(g'é‘?tgeateﬁﬁe seafitiope Y Kngasxperimantgihe 1esultdor or 60
mﬂd( 2.7, 0.dclaaxpebithehadl senchﬁ@i fsithemeansT Qhéphdé@svpeﬂﬁt VWH%h)é ﬂ&pﬁatggtm: (

i nducti on cp ocomti.on at mm (never
observed i %’fx @gﬁtﬁ %}e llégea% §%Q esgﬁhﬂ@{?&lrﬁ%ﬁq Ta{jon E%B?%Seﬁuﬁ’eF O\&hf"bcom)t i on
at 15, 180 apuropoiaiel Hosp-rales GoBeeatrdtiovef tht slengp osideil veredond cetd gowth to

respectivelspy At 80 0. 8%
spect i velsgh; of @¥ %B%I%ﬁ%rlegol ?ed R rol%'t %E%Fs%f for %padg(ﬁ] {igt?l (Figney D S’e( (over

fal se 25positi
the 1-h ti k ‘Plhgéﬁvéﬂs) 25 By, @h@t?fll(h%w s}%easmcsn idge &lnévessity er:ss

hypot her ni aCaniteiigenaby HefacHasResdf Rsledmpded b 28pROSHES YRS) (the WO

2010/ 08932%@%{%':1)88 %a {19 gtl t%e ?C5o-value (M)) (see Table 5A).

20

Table 5A : Results of the compounds that were tested in the above cell proliferation
protocol (A2780 cells)

Comp. A2780 cell
No. proliferation
inhibition pICs,
6 6.67
17 7.40
12 7.20
13 6.90
19 7.34
2 7.38
5 7.28
22 6.26
15 7.27
20 7.29
18 7.47
21 6.85
9 6.85
11 6.55
14 6.43
4 6.74
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Compounds were also tested according to the above protocol but using other cell lines :

colorectal cancer cell line HCT116, non-small cell lung cancer cell line H1299, human

prostate cancer cell line DU145. Results are reported in Table 5B.

5
Table 5B
Comp. HCT116 cell H1299 cell DU145 cell
No. proliferation proliferation | proliferation
inhibition inhibition inhibition
pICso pICsp pICso
6 5.39 5.03
17 7.05 6.18 6.17
12 6.06 5.2
13 5.61 <5
19 5.46 5.74
2 5.94 6.16
5 6.46 5.23 5.56
22 5.09 5.07
15 6.69 5.82
20 5.72 5.73
18 7.27 6.38 6.40
21 6.83 6.12 5.22
9 6.02 5.17 5.26
11 6.67 5.81 6.21
14 <5 5.40 5.14
4 6.00 543 5.29
10 6.47 5.68 5.65
7 7.00 6.39 6.60
8 7.06
16 6.68 6.73 5.98
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Comp. HCT116 cell H1299 cell DU145 cell
No. proliferation proliferation | proliferation
inhibition inhibition inhibition
pICs pICso pICso
23 5.53 5.61 5
1 6.82 6.06 5.92
27 7.08 5.99 6.00
24 7.42 6.63 6.53
31 6.94 5.84 6.04
26 7.26 6.27 6.18
30 7.19 6.02 6.14
29 7.37 6.67 6.58
28 7.11 6.73 6.52

C.3.. P450 assa

The CYP P450 (E.coli expressed) proteins (3A4, 2D6, 2C9, 1A2 & 2C19) convert their
5  specific substrates into a fluorescent molecule' %, The fluorescent molecule is measured

using a fluorescent plate reader. Compounds inhibiting the enzymatic reaction will

¥

result in a decrease of fluorescent signal.
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Abbreviations: G-6-P: glucose-6-phosphate; G-6-P-DH: glucose-6-phosphate-dehydrogenase.

Cofactor mix: (for CYP2D6)

working solution final concentration
G-6-P 1.025 mM 3.12 mg 0.41 mM
G-6-P-DH 1 U/ml 14.29 ul 0.4 U/ml
0.5M MgCl,.6H,O 1.025 mM 20.5 pl 0.41 mM
NADP 20.5uM 0.161 mg 8.2 uM
dissolve in a 0.1 M Na-K-phosphate buffer 10 ml

15
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CYP P450 enzyme solutions:
CYPIA2: (CEC) final concentration 5 pmol P450/ml
CYP2C9: (MFC) final concentration 60 pmol P450/ml
CYP2CI9: (CEC) final concentration 2.5 pmol P450/ml
CYP2D6: (AMMC)final concentration 42 pmol P450/ml
CYP3A4: (BEC) final concentration 83 pmol P450/ml
(DBF) final concentration 5 pmol P450/ml
(7-BQ) final concentration 20 pmol P450/ml

All these CYP enzymes were dissolved in 0.01 M Na-K-phosphate buffer + 1.15%
KCl, and kept on ice until use. The CYP P450 enzymes were stored at —80°C.

Compound and reference inhibitor dilution:

Compounds and reference inhibitors were delivered to the department as a 5 mM

solution in DMSO. A working solution of 5.10*M was made by serial dilution using

acetonitrile. The final compound concentration was 10°M for the primary screen, and

the final solvent concentration 2 %. After a primary screen at a concentration of 10°M,

the ICs values of selected potent inhibitors were tested at a concentration range of

3.10°-10° M. In the primary screen, all compounds were tested in triplicate.

Reference inhibitors were tested at a concentration range of 10°-10" M.

Reference inhibitors:

Furafylline: (Ultra Fine Chemicals) for CYP1A2
Sulfaphenazole: in house for CYP2C9
Tranylcypromine: in house for CYP2C19
Quinidine: in house for CYP2D6
Ketoconazole: in house for CYP3A4

Substrate solutions:
CEC  (CYP1A2 substrate) 6.25 pl 20 mM CEC solution/5 ml total volume 5uM
MFC  (CYP2C9 substrate) 200 ul 25mM MFC solution/5 ml total volume 200 uM
CEC (CYP2CI19 substrate) 31.25 ul 20 mM CEC solution/5 ml total volume 25 uM
AMMC(CYP2D6 substrate) 150 ul 0.5 mM AMMC solution/5ml total volume 3 uM
BFC  (CYP3A4 substrate) 750 ul 5 mM BFC solution/5ml total volume 150 yM
DBF  (CYP3A4 substrate) 12.5 u1 2 mM DBF solution/5 ml total volume 1 uM
7-BQ  (CYP3A4 substrate) 60 pl1 25 mM 7-BQ solution/5 ml total volume 60 uM
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The substrate stock solutions were dissolved in acetonitrile, and stored at —20°C. The
final working solution was dissolved in 0.1 M Na-K-phosphate buffer pH 7.4, and this

solution was always prepared fresh before starting the assay.

5 Data analysis

80
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Plate preparation, data linking, data analysis, results validation & approval and data

upload were semi-automatically performed by the Lexis-Laplace software (Laplace-

DLM-RVAM)

The formula used in the calculations are:

10 % activity=(100/(avg positive control-avg negative control))x(avg sample—-avg negative

control).
% inhibition = 100 - % activity

When calculated, the ICso value was automatically generated by graphical extrapolation

in RVAM, based on the intersection with the 50% of control axis.
15
Method

The assay was performed in a black 96 well Costar plate. Per well the assay comprises:
40 ul CYP P450 enzyme solution (in the negative control samples 40 ul of 0.1M Na-K-
phosphate buffer pH 7.4 without enzyme was added); 40 ul cofactor mix; 2 ul

20 compound or reference inhibitor for negative control samples or solvent for positive
control samples. After 5 min preincubation at 37°C in a shaking incubator, 20 pl
substrate solution was added. The plates were incubated at 37°C for 10 min
(CYP3A4/DBF), 15 min (CYP1A2), 30 min (CYP2C9 , CYP3A4/BFC and CYP3A4/
7-BQ & CYP2C19) and 45 min (CYP2D6).The reaction was stopped by addition of

25 200 wl acetonitrile. For CYP3A4/DBF the reaction was stopped by addition of 200 ul
2M NaOH. For CYP3A4/7-BQ the reaction was stopped by addition of 40 ul Tris/
acetonitrile (1:5) (V:V , followed by a 10 minute centrifugation at 2000 rpm . The
fluorescent signal was detected by a fluorescent Victor2 (Wallac) or Fluoroskan

(Labsystems) reader. The excitation and emission wavelength for the different enzymes

30  and their specific substrate are mentioned in the Table 6.

Table 6 : Excitation and emission wavelengths

(CYPIA2 | CEC 460 nm
CYP3A4 BFC 405 nm 535 nm
CYP3A4 DBF 485 nm 538 nm
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CYP3A4 | 7-BQ |  405am 535 nm

CYP2C9 MFC 405 nm 535 nm
CYP2C19 CEC 410 nm 460 nm
CYP2D6 AMMC 390 nm 460 nm
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Table 7 gives data for the compounds of the present invention (compounds no 18, 20, 9,
14 and 4) tested in the seven tests when compared with compounds of the prior art. As
described above five P450 enzymes were tested, one of them on three different
substrates (thus seven tests in total). In the table 7 is indicated on how many P450 tests
a compound showed an inhibitory activity with an ICsy < 1.00E-06.

Table 7: Comparative data on CYP inhibition
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Compound No 4

The test is a modification of a procedure described by Colpaert et al. (1975).° Male
NMRI mice (22 + 3 g) were housed in macrolon observation cages (Lx Wx H:

5 11x12x17 cm; n = 3 per cage). At the start of the experiments immediately before test
compound administration, the initial body temperature of the mice was measured with a
precision of 0.1 °C by inserting the thermo-sensitive probe (1.0 mm diameter) of an
electric thermometer (Comark) to a constant depth of 3 cm into the esophagus until a
stable reading was obtained. The right eye pupil diameter was measured with a

10 graduated microscope and expressed in 1/24 mm units. Fifteen min after test compound
administration, the mice were challenged with Ro-4-1284 (10 mg/kg, s.c.). Ro-4-1284
is a reserpine-like vesicular monoamine transport (VMAT-2) inhibitor, which rapidly
depletes secretory vesicles.> * Fifteen, 30 and 60 min after challenge, the mice were
scored for palpebral opening (0, 1, 2, 3, 4, 5) and locomotor activity (-1, 0, 1, 2, 3). At

15 the 60-min interval, immediately after the scoring of overt behavior, the right eye pupil
diameter and the esophageal temperature were measured again. Abnormal phenomena
such as intensive sniffing, chewing, rearing, hyperemia, piloerection, salivation,
tremors, convulsions and death were noted (the latter phenomena were also noted when
occurring before Ro-4-1284 administration). Criteria for drug-induced effects: reversal

20  of ptosis: palpebral opening score > 1 at 15, 30 or 60 min (2.7, 0.5 and 0% false
positive controls, respectively; n > 350); induction of prostration: score -1 for
locomotion at 15, 30 or 60 min (never observed in controls); reversal of hypomotility:
score > 0 for locomotion at 15, 30 and 60 min (2.2, 0.8 and 0% false positive controls,
respectively); reversal of miosis: pupil diameter > 5 units at 60 min (0.8% false

25  positives); potentiation of hypothermia: temperature decrease (over the 1-h time
interval) > 9.0 °C (1.4% false positives); reversal of hypothermia: temperature decrease
< 3.0 °C (1.8% false positives).
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According to the standard procedure, RO-4-1284 is injected 15 min following
subcutancous or oral administration and observations start 15 min later. Doses are
initially given to 3 animals. When at least 2 out of the 3 animals show activity for at
least one of the observations, the compound is considered active. In other cases, the

5  compound is considered inactive at the particular time-route-dose regimen and

classified as finished.

Compound No.20, 18, 1,27, 24, 25, 31, 30, 7, 29, 28, 26 and 17 were each tested on 3

animals at a concentration of 80 mg/kg following oral administration and they did not
10 show activity on reversal of miosis, reversal of ptosis, reversal of hypomotility.

Compound 4 was only tested at 40 mg/kg and did not show activity on reversal of

miosis, reversal of ptosis, reversal of hypomotility.

Compounds of EP 1809622 were also tested in the same test and the results are shown
in the below Table 8.

15  Table 8: Comparative data

compound drug
induced
neurological

side effects
/@( \/\CQ yes

| Compound No. 47

/ of EP1809622
| Compound No.36
/ of EP1809622

OA o

Compound No.187
of EP1809622




4040 HN -.. Conpound No. 7 (n=3) 89 2.9 87 4.8 69 3.4 1100 OH OH

No. 6 (n=4) 40P OH OH No. 17 (n=3) 84 3.9 70 4.7 21
WO 2010/089327 PCT/EP2010/051316

-81-

compound drug
induced
neurological

side effects
isaavells
HN N
% H
s l s  Compound No. 195
N op °f EP1809622

D/N\/\@ yes

Compound No.229
- of EP1809622

References
[3] Colpaert, F.C., Lenaerts, F.M., Niemegeers, C.J.E., Janssen, P.A.J.: "A critical study
on Ro-4-1284 antagonism in mice.", Arch. Int. Pharmacodyn. 215 40-90 (1975).

5
[4] Colzi, A., D'Agostini, R., Cesura, A.M., Borroni, E., Da Prada, M.: "Monoamine
oxidase-A inhibitors and dopamine metabolism in rat caudatus: evidence that an
increased cytosolic level of dopamine displaces reversible monoamine oxidase-A
inhibitors in vivo.", J. Pharmacol. Exp. Ther. 265 103-111 (1993).
10

[5] Filinger, E.J.: "Effect of a reserpine-like agent on the release and metabolism of
[PHINA in cell bodies and terminals.", Gen. Pharmacol. 25 1039-1043 (1994).

C.5 patch-clamp test-Inhibition of HERG-mediated K+ current in HEK293 cells
15 Experiments were performed using HEK293 cells stably expressing the HERG
potassium channel. Cells were grown at 37°C and 5% CO, in culture flasks in MEM

Medium supplemented with 10% heat-inactivated fetal bovine serum, 1% L-Glutamine-
Penicillin-Streptomycin-solution, 1% non-essential amino acids (100x), 1% sodium
pyruvate (100 mM) and 0.8% Geneticin (50 mg/ml). Before use the cells were
20 subcultured in MEM medium in the absence of 5 ml L-Glutamine-Penicillin-
Streptomycin. For use in the automated patch-clamp system PatchXpress 7000A (Axon
Instruments) cells were harvested to obtain cell suspension of single cells.
Extracellular solution contained (mM): 150 NaCl, 4 KCl, 1 MgCl,, 1.8 CaCl,, 10
HEPES, 5 Glucose (pH 7.4 with NaOH). Pipette solution contained (mM): 120 KCl, 10
25  HEPES, 5 EGTA, 4 ATP-Mg2, 2 MgCl2, 0.5 CaCl, (pH 7.2 with KOH).
Patch-clamp experiments were performed in the voltage-clamp mode and whole-cell

currents were recorded with an automated patch-clamp assay utilizing the PatchXpress
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7000A system (Axon Instruments). Current signals were amplified and digitized by a
Multiclamp amplifier, stored and analyzed by using the PatchXpress, DataXpress
software and Igor 5.0 (Wavemetrics).
The holding potential was -80 mV. The HERG current (K+-selective outward current)
was determined as the maximal tail current at -40 mV after a 2 second depolarization to
+60 mV. Pulse cycling rate was 15 s. Before each test pulse a short pulse (0.5 s) from
the holding potential to -60 mV was given to determine (linear) leak current. After
establishing whole-cell configuration and a stability period, the vehicle was applied for
5 minutes followed by the test substance by increasing concentrations of 10-7 M, 3 x
10-7 M and 3 x 10-6 M. Each concentration of the test substance was applied twice.
The effect of each concentration was determined after 5 min as an average current of 3
sequential voltage pulses. To determine the extent of block the residual current was
compared with vehicle pre-treatment. Data (Table 9) are presented as mean values (+
standard error of the mean (SEM) if available) of percentage inhibition compared to

control (control is 100%) (n=number of experiments).

Table 9 : Inhibition of HERG-mediated K' current in HEK293 cells
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Surprisingly, the present compounds show excellent in-vitro activity, which is
combined with low affinity for P450 enzymes and no in vivo drug induced neurological

effects and low cardiovascular effects.

C.6. In vivo anti tumour effects

In vivo antitumoral activity can be tested as follows:

NCI standard reference:

Bissery, M-C., and Chabot, G.G. History and new development of screening and
evaluation methods of anticancer drugs used in vivo and in vitro. Bull. Cancer. 1991,
78: 587-602.

Animal model.:

Immuno-deficient (athymic) male NMRI Nude (Nu/Nu) mice (20-25 g obtained from
Janvier, France) were used for these studies. Initial weight was approximately 23 to 34
g. All animals were maintained under SPF “full barrier” conditions with free access to
food and water. Mice were group housed under a 12-h light:dark cycle (lights on at
06:00 h) at a temperature of 19 to 22 °C and 35 to 40% humidity in Techniplast type-3
IVC cages. Mice were fed a standard Laboratory chow. All experiments were carried
out in accordance with the European Communities Council Directives (86/609/EEC) .
and had to be approved by the local ethical committee. For an established tumor
xenograft model (tumor volume ~ 200 mm®), mice were randomized according to

tumor volumes, with 5 mice per treatment group.

Test system:
The human U87 glioma tumor cell line was derived from a 44 year old female

Caucasian patient. Cells were cultured at 37 °C in a humidified atmosphere (5% CO,,
95% air), in DMEM medium supplemented with 2 mM L-glutamine, 2.0 mM sodium
pyruvate, 25 units/ml penicillin / 25 pg/ml streptomycin and 10% fetal bovine serum.

Cells were maintained as cell monolayer cultures, being passaged twice weekly at
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as statistically 51gn1f1cant reatment/contro (T/C) ratios are calculated based on final
15 relative tumor volumes, using the NCI criteria on day 6 and 10 (day 1 = start of
treatment, once mice have been randomized and assigned to the appropriate treatment

groups). The effective criteria for T/C ratios is 42%.

Table 10 : % T/C at day 6 and day 10 after start dosing

20
Comp. % T/C day 6 % T/C day 10

No.

6 105 99
12 64 71
19 57 40
2 14 -0.23
5 103 67
22 40 55
15 53 88
18 9 -3
21 102 95
9 145 113
11 72 79
4 77 129
10 96 71
16 63 64
23 72 95
1 17 8
27 193 22
24 60 1
31 179 1
26 354 -11
30 -61 -10




55 15 53 88 18 9 -3 21 102 95 9 145 113 11 72 79 4 77 129 10 96 71 16 63 64
23 72 95 1 17 8 27 193 22 24 60

. WO 2010/089327 PCT/EP2010/051316
92
Comp. % T/C day 6 % T/C day 10
No.
29 -196 -13
28 -280 -10
25 330 -3

D. Composition example: Film-coated tablets

5 A mixture of 100 g of a compound of formula (I), 570 g lactose and 200 g starch is
mixed well and thereafter humidified with a solution of 5 g sodium dodecyl sulphate
and 10 g polyvinyl-pyrrolidone in about 200 ml of water. The wet powder mixture 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
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hum dified with a solution of 5 g sodi dodecyl sul phate and 10 g

pol yvi nyl -@gyanaki done |n about 200 m of water. The wet powder m xture is
si eved, drgﬁg and S|ev lﬂ HS Then there is added 100 g microcrystalline
cellulose {ed egetable oil. The whole is m xed well and
conpressed into tablets é 10. 000 tablets, each conprising 10 ng of
a conpound of fornula (I). tion of 10 g nethyl cellul ose
in 75 m of denaturated et d a solution of 5 g of ethyl
cellulose in 150 m of dichl H hﬁg@_gre added 75 m of

di chl oronet hane and 2.5 m 1, 2, 3-propanetr ol/ g of polyethylene glycol
is 15nolten and dissolved in 75 m of dichloromethane. The latter solution
is added to the fornmer and then there gfe added 2.5 g of magnesi um

oct adecanoat e, 5 of pol yvi pyrrolidone and 30 m of concentrated col our
suspen5|oﬂﬂﬁﬁ@ngﬁéyﬁﬁﬁ*@hﬂéwﬁﬁhﬁgﬁmﬁﬁBnﬁﬂﬂﬁﬁoﬁaﬁkémncores are coated with

the thys obti@hpe@xPTXlaWye of O, AUERF; RS @RINBAABASR! sldtituent is placed in

position 6 or 7 of the indole moiety;

ivin
t To a sol

R?is hydrogen or C;_salkyl,;

7. is a radical selected from

(z-1) DS
10 R’ is hydrogen or hydroxyC;.salkyl;
‘ R*is hydroxy or C;_salkyloxy;
R’ is hydrogen or C; salkyl; or
R* and R are taken together to form oxo;

a pharmaceutically acceptable salt thereof or a solvate thereof.

15
2. A compound as claimed in claim 1 wherein the compound has the following formula
RI
|
N, 2
: R
/ =|=
NH—{Q:;}—NH—Z
(I-a)
3. A compound as claimed in claim 1 or 2 wherein R! is hydroxyC;_salkyl.
20

4. A compound as claimed in any one of claims 1 to 3 wherein R? is Ciqalkyl.

5. A compound according to any one of claims 1 to 4 wherein Z is a radical of formula

(z-1).
25



-93- CLAIMS 1. A conpound of forrmula (1) 121 (1) including any
stereochem cally isoneric formthereof, wherein 5R is hydroxyC _6al kyl or
C2_6al kertyD;20wves932ded t hat the R1 substituent is pl acedPCh/Epesiossme 6 or 7
of the indole noiety; R2 is hydrogen or ?_4a| kyl; Z is a radical selected
from 10R3 is hydrogen or hydroxyCl 4a ﬂ‘yl; R4 is hydroxy or

Cl_4al kyl oxyg. AReorhSoutM@E e@ahePh day ofdbkyhimOf 1R ¢wasdilRp isd Rdicak&okRagt her
to form oxo; a& pharmaceutically aCceptable salt thereof or a solvate
thereof. 15 #2)A compound as clainmed in claim21 wherein the conpound has
the followng fornmula RLli (I-a) 3. A compound as clained in claiml

any oneof  cl-a) oaow] S s £ § Sereing] e oS RBIREL. Cor ai ng

to any ofe of clains 1 to 4 wherein Zis a radical of fornmula (z-1). WO

claims 1 to 4 wharangeydided ity o ApepInRuR R AP B s

claimed in claim6 wherein R4 is hydroxyl and R5 is hydrogen. 8. A conpound

as clai med i AC¢GhpBudd Wb 8laghel iRLldid PyHERKYthe BREp&nd i§ afenBbInE havidy A
conmpound as tﬁ!gé.lq;rgﬁga in claiml wherein the conpound is an enantioner having

the formul a having a | evorotatory rotation neasured with |ight at

the wavel ength of the D-home off sodrwm (589 nm) at a tenperature of 20 C
and a cell pathlen of @ N 4.«@- ormat a concentration of 8.59
nmg/ m; or N

\ - A

OH
N
N

10 OH
and having a levorotatory rotation measured with light at the wavelength of the D-line

of sodium (589 nm) at a temperature of 20 °C and a cell pathlength of 1 dm in
chloroform at a concentration of 8.59 mg/ml; or
a pharmaceutically acceptable salt thereof or a solvate thereof.
15
10. A compound as claimed in claim 1 wherein the compound is an enantiomer having

the formula

H
N,
HNQ (\Q\O/
==N
\

N

OH
and having a dextrorotatory rotation measured with light at the wavelength of the D-line
20  of sodium (589 nm) at a temperature of 20 °C and a cell pathlength of 1 dm in methanol
at a concentration of 10.33 mg/ml; or

a pharmaceutically acceptable salt thereof or a solvate thereof.

11. A compound according to any of claims 1 to 10 for use as a medicine.

25
12. A pharmaceutical composition comprising a pharmaceutically acceptable carrier
and as an active ingredient a therapeutically effective amount of a compound as claimed

in any of claims 1 to 10.



a pharmaceutically acceptable salt thereof or a solvate thereof. 10. A
conpound as clainmed in claiml wherein the conpound is an enantioner having
t he for mwea 200489327and havi ng a dextrorotatory rotati onPeE&Pe1€051&16¢ h | i ght
at the wavel ength of the D-line 20 of sogium (589 nnm at a tenperature of
20 C and a cell pathlength of 1 dmin nmethanol at a concentration of 10.33
ng/ M ; or a phar rraceuti cally acceptable salt thereof or a solvate thereof.
11. A conpo ac i of clainms 1.to 10 for as a_nedicine. 25
12. A phar niggﬂie. &fﬁ*ﬁa&‘% %ﬁn@dﬁﬁw SPhgt %lalﬁﬁalrtﬁal@efﬁ’f ﬁ“@éﬁl?’rﬂyﬁ’é&l{%ﬁfébl e
carrier andnadicameacior te tieagnadio€ndncar.t her apeutically effective anmount of a
conpound as clainmed in any of clainms 1 to 10. WO

2010/ 089327PCT/ EP2010/ 051316 -95- 13. Use of a conpound as clained in any
one of ! ai A8 A combinatipmef eliveorragrafant cancer agenss aneldi canmennd Apclainel inmegt ment
of cancer. gaddef MisRNoN@ti on of one or nore anti-cancer agents and a
compound as clainmed in any one of clains 1 to 10. 15. A process for
preparing a conpound as clainmed in claim1, characterized by a) reacting an

I:L (r)l'{Ner medi at &5 Q& pfaeessioaplebining Edingdtintink @Ia[fﬁ@d Al @aiff 1,fcRAAbeAzddll) wherein
isas

Ie | eavi n ction-in Ive tlonall in
the pr esencgj rgflc e a&dﬁﬁf’g}}%} %Fé’ag gé{g’él?aoal) PETEAn R lfnﬁtozg %ﬁrﬁg)ﬁﬂhe%} mﬁl a
(1) with ﬁﬁVu inh onitds E?engfgr@rmﬂmacétﬁ)n Mers@llvmt\bbtlbﬁalgr 1|iilﬂ1het @Jgieacé 8AVi ng I
group int Eﬁ@e& . L.gan itabl e
base and a g‘hfpép? ¢h 332{&%1}1;?%!&{%% ayelﬁ? ‘%a“ Hﬁfﬁmﬁ‘g H’ ?"r%‘iu
b) reduci ngquﬁléladéﬂ)r‘éb@@kﬂdﬁ’m@ weitbleytaviley groap m/tée@feSémemﬁlaaU(tabl@ in the
presence of caalyst, 4 sifdabW 1dAnkR2: @dbK vase deifd %ﬂl‘?tglzl'e@oﬁ/k@ﬂ m 1; 20c) reducing

t he corresp%ndl ng ester derivative of for wherein 12' represents -
G _3alkylC( =0 4a1ky| in the presence of a §U| tabl e reduci ng agent and
a suitable gol ye R2 and Z as defined®q cliaim 1; d) hydrolysing
an internediate l/a™(\VI W|t4haZ uitapl ellbage hn the presence of a
sui tabl e sol vent, Cl- B?K\Yl% A ¥ % _6
NH—\  )—NH—Z

D (I

@
15 with R', R and Z as defined in claim 1;
b) reducing the corresponding carbonyl derivative of formula (IV) in the presence of a
suitable reducing agent and a suitable solvent,
C-3alkylC(=0)
N C-4alkylOH
R2 1742lKY
@/\ == - s
NH@—NH—Z | -

av)

with R? and Z as defined in claim 1;
20 c) reducing the corresponding ester derivative of formula (V) wherein R* represents —

Ci3alkylC(=0)OC;.4alkyl, in the presence of a suitable reducing agent and a suitable
solvent,



NH NH-Z (I-1-a) with R2 and Z as defined in claim1; or, if desired,
converting conpounds of forrmula (1) into each other follow ng art-known

t ransf or Mei0i20m0898Md further, if desired, converting theCtarROMSS1IOf
10formula (1), into a therapeutically active non-toxic acid addition salt
by treatnment with an acid, or into a thel g'peutically active non-toxic base
addition salt, by tgyeatnent with a base, or conversely, converting the acid
addi tion sal qiuli nto the free base by treatnent g th al kali, or
converting t additiongalt into the“ffaa? ciI[]d by treatnment with
acid; or, if r eparys stereochem c y i sqnmeric 15f @ens or

sol vat es t hereof. NH \ / NH—Z —>» @
NH \ / NH—Z

(-1

V)

with R? and Z as defined in claim 1;
d) hydrolysing an intermediate of formula (VI) with a suitable base in the presence of a

suitable solvent,

C 1 -4a1kyl/0\(0
N ) C 1-4alky10HI|_I
/ L N 2
NH—@—NH—Z — / |-
NH@-NH—Z
(VD
5 (-1-a)

with R? and Z as defined in claim 1;

or, if desired, converting compounds of formula (I) into each other followihg art-
known transformations, and further, if desired, converting the compounds of

10 formula (I), into a therapeutically active non-toxic acid addition salt by treatment
with an acid, or into a therapeutically active non-toxic base addition salt by
treatment with a base, or conversely, converting the acid addition salt form into the
free base by treatment with alkali, or converting the base addition salt into the free
acid by treatment with acid; or, if desired, preparing stereochemically isomeric

15 forms or solvates thereof.



