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Drugs 2 ne et al in
|oassays 2004, 26 882-883 and by Nguewa et al., in
Pr oBevissss of the eia@pﬁghs it ha& byl nublighed bﬂumrb@gﬁna oUBrugs 8001,
14343y 2304-40, BNEKE GO RIBiSQSs 2004 38 821888 and I/ Ngbieatal ue

gf;\d %@%BEA@;C J&%Mwa 0iBEE 4335 ticul arly

produce i ni mal side effects.
The present i nvention provi des conpounds,
16 onPlaesé ¢ontmss fode a nesddoratfedive sndgfofent PR hinhibiteys, RARRore
act Féﬂl&ﬂfaﬂg' PhRPI IQQ{M% \@lﬁ&lﬁﬁédu@@ﬁfnﬁﬁal BiOE eS| TH present
cel }nv%@%argwges camg?q,r]lds Eomp{o %o?sqorn?r%%leﬂlogssw Ihhl%gln% bRRY

cel Crosrs or
apOPRBEY KT trepkBg qaces AR BFILIAR aﬂ‘e@ﬁﬁw o8 SregR dpage
pr eseuliting fronedwllidemagaroe degpiae g fdr yxanplf ndcrosia or groplasic i Thg

15\;‘] :cr:cﬁﬁ doBicds 'a?(c?&%%mﬁ’(fns 6f18 J%ﬁtr iRt G Js?éiiam/ h@'ﬁﬂm’

e AR ttgacs i pormoryeid apd AR TRRY Vet {8lm Y eftee
pr i efthetreatmenpis dpt ofgaps PN gAnaghiadbegprened %,eHS 22, 1967
di scl oses qui nazol one derivatives having

ant h(rl%gle)%ﬁgﬂ%}%e effects. DE 2258561 published on June

2@0 oSes substituted pyridinone derivatives
th anti hypertensive action. 25 EP 13612, published
on B\I6AISST published 08 BlarcH22,0196% disclasesminiazqhonsderivatives

p| pemr@laﬁm{ygérl@yglmfﬁagol i ne deri vat ives. The descri bed

29836 P hidbel 8%%&1‘ & h@l@g@s L SfosituE p RRARE

pub oses
di n'éwefméw&*bwm?emawsaﬂwnet hyl benzopyrans as 5-11T3
Zant EB 031112t pmiblishtd @ Novembertlil JQBA disdoseponbstidgtedo. 8, 4,

?xper&ylaﬂé&lquﬁﬁzohi@denl Rivesl Ohe defcrdBdcchtpodids bRQedploaiment
app |cat|tgn are d| scl osed. US 5374637, published on

di scl oses benzam de derivati ves.
TheEB ﬁ@%?ll%fé@lsb@ﬁﬁdwﬁc?s 1994, disclpsesidirpgtivileatafvrans apde i 1 ity
st i dtletntyibargzoprap es §-HE's antdgonistp Mdre Tupesiculemopmpounds NS, 4,

3§, §180d, P, 95, 15N, PT §390 bt BOPldcABhbRAIGH £e dicigbosed.
US 5374637, published on December 20, 1994, discloses benzamide derivatives.
The disclosed compounds have gastrointestinal motility stimulating properties. In
particular compounds No. 8, 6 and 9 of the present application are disclosed.
EP 885190, published on December 23, 1998 discloses 1,4-disubstituted piperidine
35 derivatives having gastrokinetic properties. In particular compound No. 7 of the
present application is disclosed.




EP 885190, published on Decenber 23, 1998 di scl oses

1,4-di substituted piperidine 35 derivatives having
w@ambaddieeet i ¢ properties. In particul ar conmpoRCMER®S/T53029

of the present application is disclosed. WO

2006/ 003146 PCT/ EP2005/ 0530297- -7 EP 1036073,

published on June 17, 1999, discloses substituted

qui BQ? g%e pub S &d d opt Jur ?&nle\f?tllSi’g& %%scl;rs%se su% ﬁl% %bed SRR nds

have
pu bFlffﬂé’h‘é’GS Jhe Q@crzhgﬁ éonmelzds aP@éPwe@la&aPﬁ BPPAtliffone
der EV a3358&8spubishedPHRID Jund 1002 tinelsses quildesizongderionivefast he
i nv s invention concerns conpounds of fornmula
%{I ?ﬂ%‘g%bﬁ@ﬂs Z-L- X NN-Cl1. 6al kanedi yl -NN ~~ | Il ~~
NAY 3 10 R the N-oxide fornms, the pharnmaceutically
accBpiception ohtidinventionsal t s and the stereo- chemically
isomeric forns thereof, wherein 15 the dotted |ines
r epikis @nentiop cdnoerad cobppiehss of Bl BAN- or >CH-: i s
-N-C(O- or -N=CR4-, wherein R4 is hydroxy; 20 L is a
direct bond or a bgwval ent radical selected from
-C(O-, -C(O-NH L NH- C( O - Cl1. 6al kanedi yl -,
~g(0-0a. 6a4—kan/e:—:\1y4—01@1kanuﬁlmﬁa41/k% | - is
hydrogen, halo, Ct—6al kyl oxy or Cl 6al K= 25°R2 is
1bydrogen hydr oxy, Cl1_6al kyl oxy or §n1noahrbonyl when
is substituted with R2 than R2 taken together Wi t h

-L- rm a, bi.val ent

o B SRk on B ica {6 TR Rty P ST P v
hydﬁl@@mqlly@@mmcf@msvéwe@ yehergi® 2006/ 003146
PCT/ EP2005/ 053029

15  the dotted lines represent optional bonds;

X is >N- or >CH-;

—N=5Y— s -N-C(0)- or -N=CR"-, wherein R*is hydroxy;
20 )
L is a direct bond or a bivalent radical selected from -C(O)-, -C(O)-NH-, -NH-,
-C(0)-Cy_galkanediyl-, -C(0)-O-Cy_galkanediyl- or -C; galkanediyl-;

R! is hydrogen, halo, Cyalkyloxy or Cy.¢alkyl;
25
R? is hydrogen, hydroxy, C;.¢alkyloxy or aminocarbonyl;
when X is substituted with R? than R?taken together with —L-Z can form a bivalent
radical of formula
30 -C(0)-NH-CH,-NR - (a-1)

wherein R1%is phenyl;

R? is hydrogen, or C,.salkyloxy;



-8 Zis amno, cyano or a radical selected from 0 CND
RERYWR5 ~\\ ~RSO75N R (b-1) (b-2) R6 (b-3)

W@ ReodpOR&GE RS 5 ONR HNS5 N1 / R I~ i-NH YPCREPRG5/E853029

(b-5) (b-6) (b-7) (b-8) RS R R / NNSNOO
(b-9) (b-10) (b-11) wherein-¥fach R5, R6, R7 and R8 is
i ndependently sel ected from hydrogen, halo, amno, 10

Clzg%w)[ggg C}Ja]rg(ggakye XY io@f R7 and R8 taken toget her
may form al ent |caf) of formula - CH2-CR92-0O

(c-1), -(CH2)3-O0 (c-2), -O(CH2)2-0- (c-3) or 15
CH CH n each Reis |ndependently

al kyl ; hNg hB’ provi so
Z| | s/of‘ er tl t h) radi cal
and L i NH or

O Clg, 8alikanedi yl - q2|sther caF (b-2) and
b Jo- Ly

Rg((%d R8 t aken toget her a#‘go)rm a bival eﬁt radi cal of
formula (c-1), (c-2) or (c-3) then ;RS i s other than
chloro. The compounds of formnul anfl) may al so exist in

thelrotautomsrlcf rms. Such f 25 aIth not
g Rhe ef or m i nt ended
hj gb 2006l 008146 P EPR0O05/ 053029
R

A N\ 5
R
(b-7) (b-8)
RS RS R5
% (7 @
y # NN
1\'1——3 I\lI—O O%L —NH
(b-9) (b-10) ®-11)

wherein each R®, R®, R” and R%is independently selected from hydrogen, halo, ammo,

10 Cia 6a1ky1 or Cygalkyloxy; or
R’ and R® taken together may form a bivalent radical of formula

- CH-CR%>-O- (c-1),

~(CHz)s-O- (c-2),

-O~(CHp),-O- (c-3) or
15 -CH=CH-CH=CH- (c-4)

wherein each R? is independently selected from hydrogen or Cy.salkyl;

with the proviso that
when X is >N-, then Z is other than the radical (b-2) and
20  when X is >CH- and L is -C(O)-NH- or
-C(0)-0-Cy.¢alkanediyl- and Z is the radical (b-2) and R’ and R® taken together form a
bivalent radical of formula (c-1), (c-2) or (c-3) then R’ is other than chloro.

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



-9- the scope of the present invention. A nunber of
terms used in the foregoing definitions and

wheseionxfis er are expl ai ned hereunder. These tPCTYEPZN&053029
soneti mes used as such or in conposite ternms. 5 As
used in the foregoing defi ni tons and hereinafter,

- halo is generic to fluoro, chloro, brono and |odo
Cl_ #@pght and branched chain
satﬁ?g&%%dﬂy f%%gﬂﬁgg radi cals having from1l to 6
carbon atonms such as, e.g. nmethyl, ethyl, propyl,
but Inpmbay eftesms usédix fHe foragoinsrdefnitiersynd hepinpiierass rolsingd
2- NBdrdibier DUfeXd ternds-dredoRlin@rtsot as il of MeodhPoskte tearms.

1 6al kanedi yl defines bivalent straight and branched

chai ned saturated hydr ocar bon, r adi cal s haV|n% frog11
to &5 essd indhe Tareaping %eé@woa%andhef?m% Haiods sepgricrg Pugye chloro,

1, 2bretoh anfbiodoy C, c2lkyBdofnespaigiagd brincl:edﬁhl@@ ﬁ%ﬁaS?fi hydrocarbon
1, 57BNt RS 'f%ln 1 t 6@@9@%@5@@% asatgléi e, eﬁ&laﬁféﬁﬁdautyl

|soner th reof ch .as

3. n,getnwgrma tldﬂ%l&l yl, QZm(!‘j:hﬁP u{l;:ﬁggl ethylpenty] and the
19 3liks; Frepikepiyt defines biyaleatrag fean 12%0 Sryraied,

" pheydreae@oi ﬂama:hé having Gepi lablbeadal tais swetaassfor example, methylene,
phay mag, Pff' ﬁ&%ﬁ’ﬁ@%énéﬂlq 5-fn tata&ﬁﬁ 18@1#&)&155@@1 and the

salts cce

addPRes %fg"fs eé’f’ag?cﬁyg’k?o\?%tg%{}?en?%aﬁt to
con%,mdwﬂtyﬂEtaHWeﬁa%;%@me&lalbwnedwﬂ prgehallgs- t oxi ¢ aci d
1&nd non-t oxi ¢ base addltlon salt forns which the

C 0 n’?ﬁe%e& P R &{lﬁ% 1 tab%sﬁltﬁ tﬁk]e%nst %prfuﬂ&my aJJE able acid
ormu av as| C I
CanoHesEafiber by Ph‘FWé‘feP“‘iﬁ‘ &?%ﬁ@g U B Py 2 S@%ﬁ’é
aci she@idéd lieminabave s npantit eantririsgjths heripdyticaly factivinen-toric apid
apPRARoh-AxE AS et HPRN: Itk MR BeicHGp &R BT ifsiBunlaf(D fare able to

gx aﬁr’%ﬂ%‘f’ Ig@rﬁéo%ac?s of anl‘l%I}}'gZIP w§1ccn hé?\% bap(y %BI%H%F ]9:51 lﬁ%b%rted in

ni t teie phagmissisalty accoptable 2¢id éd‘l“il%‘éaléscqyd@at‘“érsalt% nga freo with an

aci agproprist add , Afpospriateacipd ®mpaslaefqr cxampicojpargaiic acids such as

hydﬁ%@ﬁ@;{cidg e Eyc{r&:ﬁfohg or ]ﬂ/.‘dfdﬁig'nﬁo z}rcaﬁii( g\iliglﬁe ifBE; @RbsBhoric and

| |

mal 'ﬁl& rl]i(e ztcgds,tOé Pl["gémlc 8ci:1$s sugh as]_@{ %g)ﬁng]e ﬁc?chrgpanglgq{yhl%xyacenc
25t hiadliss RITRGh oalicTaHonh élscemf%m putapediops) agigh @eleics Byfagic, malic,

cY claadicg citr Aléthanksutfonig ethaneasd alc] pphkdnesulfpacpitclueneshifohie,

la'c K&y Satic Qeegﬁﬂp&ﬁ%\% Ifgfrr]xo%‘r%ﬁmg ﬁk&dc)ds Wh' ch have

i Y

o har OB s fw@?@p@m v gl B e gopergg n thei
t r eptarmagewisilly aaeiDeble drsmaddition salts3y treaingARH ace fogmniie aor
30 NOEGEKE 6rpRASErindhRicatel AprRoftRtdaseahlt fokay cmﬁlpﬂﬁﬂ;rﬁtfr iexample,
for )f(ﬂ%IqBJ‘llS aiﬂ{s htﬁ? ?Qﬂpﬁh Hﬂ%h%ﬁ\lah i_lglgalﬁl J{e lﬂlﬂﬁjm es@ﬁltulﬂ

al kal | e e ts n%oma}@c%iisg%eg the

pot B m?ﬁ@@%%.calﬁﬁuméa%sanﬁ Fheé%? ts
sal baizathind) Neangyhls glbasire, hyelrapamink ealts sed gt With emino acids such
N- "Bf Ry bxabip@! &gm nﬁsmewgifhamén ne salts, and salts

or ex
3%\43/ SJIi]}i’Fete% &m? Hrebalssf i@éﬁnog éae}tﬁ'llsg CP%PIF% ?I{Tglly%hte r% the s%?vbnt addition
addfarowhigathe composnds offormala @ #re ably torfame sExawale% ‘Pfé“Ch forms
sol weBl. deiek,i sBholates and the like.



forms which the conmpounds of formula (1) are able to

form Exanples of such forns are e.g. hydrates,
w@bk@eladias es and the |ike. WO 2006/ 003146 PCT/EP2005/053029

PCT/ EP2005/ 053029 -10 The term stereochem cal ly

i soneric forms of conpounds o fornula (1), as used

her ei nbefore, defines all possible conpounds nade up

of trhae[%agi@e@h%u ARHek QMnstcngomﬁtﬁH& &%@1@@1@ Dfised

ot 1 He it ﬂ@%algnwém'ﬁswmﬁ%ﬁé%aﬁ%\hpgnifgiﬁ S s oy the
confrownemerst of kanauibia hiving diffspend Biseselimensignd] eizustusishdiohiagéot
5 mt&dh@ﬁgeﬂnld;) which €ie@ahpshndd di€orlRIT) Gk pokesk. JUmbss Othe®iise

3, TR ﬂem SR, ?@cocﬁgﬁcg%fs ggaégnm’% cgélgo%h 5&8%&?@'
may MA5EE e é)osségﬁ TPreAChIniFaly FRRTPeOIETas Whigh spid compound may

di apdserse daimix@redhgyrcomniant! doserenas andlve edzagongers of the basic
ol gebddr sﬁcf&@&ﬂéﬁl@ c&hpchRd. dAH: 9&9&@1&%&1@1 idomeric fonns of thc

St er eOChr‘(%*r? P@g}uﬁ {Iib r ! C f(%nrrosr moadrm tre Wltgnpc?l Oﬁle]t‘ e

f or AL “Form 6" iR are w
18 5 cintentadee begngbraped Wﬁ'@léﬁﬁé@PPP of Ib%prewarlatee@orw thin the
scope of the present invention. The N oxide forns of

: Egg@ﬂﬂ@%ﬁngf t}TeQ:BﬁyclJLﬁds( (!f)fOIﬁ'lrllﬁi (m%eaﬁtq% g&f({)ﬁr?fsg glgseer al
S e APERE s & wieret S betreto ReRt e gNAPELS B

par td-eellédayyide. reygenladydhdse ¥ xirewirsin eneer glorarrd the pérferidipgs
1pi perpiftidame nillogedk apiNp@tidzedne ni t rogens are N- oxi di zed.
Whenever used hereinafter, the term "conpounds of
formula ( to | nclud | so. t N- oxi de
for e“et’?{é’) “pS‘H‘SFWﬁnE ?E?E’Plt%?ma&‘ﬁ'gb?%ﬁﬁ“éﬂ ﬁtf rﬁera“tﬂ%xg‘é‘u‘le
addilsd thnNoaide Soras dhe phhimagtuticadly iaccoptatlé &rid grbaw.addifonGRlts and
106@3@&6&§0§1@ﬁ@@ﬁ§s_qui nazol one derivatives having
ogntihypertensive effects. DE 2258561 discl oses

Substi tut ed p){rl di none derivatives wth

ant ?ﬁ)}B@S%ﬁ PEs quiREql g deyatiyes havingandpypsgasive effects.

s UbBE 22ibeldigilqeesrsubkitinyddaly kgihope idedvaoves math detihypatensres

t hajcrio IBP 1961QkLI0kdd s@ Rt RO Bi sﬁcﬁnyla{ﬁalcﬁlﬁﬁ%%e Brivad RS @i

di net h Oltgei\ngn;%{latnsﬂ%%g é net hn¥l zopy! rans as
5- 1 ¥E it % 38 m de

28er qhvlawlb@@ortmﬁ anylifds @é?gemﬁf ﬁ{se‘iéir’ﬁ%a ﬂlS%&tﬁ? Pqntﬂgimde
st i daibaivestathaepasttoimstindE Ro8By 18tulatthis poipasies ER 385160

SUb&Eleséhtlezﬂdeithﬁﬁtbﬂjbl SR dey Rkl BRvi munem properties.

U SR . ] I&éﬂ%%%a;gs SR e

f uniglagatiop progstlesi on properties. 30 Unexpectedly, it has
3t e etndxpacrdlyt iRds bbdhefoR@ID the domSfundsvE tHepe:Sen invedioR SiiowoN

Sh%RIPﬁﬁ'&térggétib;t ory activity. Afirst group of

i nteresting ctonpolinds consists of those conpounds of
formula (1) wherein one or nore of the follow ng
r esé first giogmef intp-pdtiylg compounds consists of those compounds of formula (I)

wherein one or more of the following restrictions apply:
35 a)each Xis >N-;
b) L is a bivalent radical selected from -C(O)-, -C(O)-NH-, -NH-,
-C(0)-Cj.galkanediyl-, -C(O)-O-C,.¢alkanediyl- or -C;.salkanediyl-;



35 a) each Xis >N-; b) L is a bivalent radical
selected from-C(O-, -C(O-NH, -NH,
WO g{oaeldds 6al kanedi yl -, -C(O) - O CL. 6al kanedi yl PCDEP2005/053029
- Cl. 6al kanedi yl -; WD 2006/ 003146 PCT/ EP2005/ 053029
-11- ¢) Rl is hydrogen; d) R#lis hydroxy, Cl.6alkyl oxy
or am' nocar bonyl; e) Z is amno, cyano or a radical

seI iﬁ(b 1), (b-3), (b-4), (b-5), (b-6),

md@ é‘?né'g‘f (fi’r?rPlBW? e@ﬁg sﬁ gPdarI??nlos

S ec@fi’ds gmmu,mym‘o or atadicelstlegief f@@mﬁoﬂd@é‘) dofts Kbsﬁ)s(bcff) (b-7),
thos ppoynds of formula (1) wherein one or nore of

he oW 2SLL ; 10 b)
1%_ e?f a'é({]l?ﬁ cggene% e?e\?%ﬁ@m hlyg%?ca seﬁ}t:t ed from
C( O-, -NH, C( O - Cl6al kanedi yl -, or
-Cl AGa:lokdigremb' of lintéresting onmpumiyicordists©f dine compaundadfifaredula (I)

sel , b 5) (b-6),
@&éf&i@%&%&%f@e fol(ogvm%reséé%ﬁ@? lI < i ndependent ly
sel @ B ‘'om hydrogen, fluoro, iodo, bronp, am no,

105 WL igaditset bapd omblsdmz yAdisphseleetyd feore HORE G-,
[ ndepmf(@gcuamaﬁ@lyeg&ed Jalkamaaliyglr ogen, chl oro, i odo,
bro ﬁho?ﬁﬁl ocgano%lr ?a%lcglyslelecgéd iggm ﬁf" k%lf)ﬁﬂ—d, (IAS)t h)' 6)d(b -1,

gro resting conpounds consis
b?: f or mul a (1) 20 wherein one or m)re of
t h ed)fea¢H Ri\ié indepemsistity scleptodiom pydrgeen gjuoto, jodo,dragia; amgimo,
1bondcpgan@1&|o{§eh@mx radi cal sel ect ed from c(O-, or
g)efn{:»# & anQpeS%?ﬁ}f’sgﬂéngg(%ﬁ }éﬂr seI ec eg)(aé rbc]r)orlr111 0( %ml ’
(b316 %)Clﬁ (b-6), (b-7), (b-8) or (b-9); 25
d) each R5, R6, R7 and R8 is independently sel ected
fr omﬂme%rr %@mtéilé&lu@g mgpoﬁﬁk Kohkisi® bf théeb cEapdadsdf Yorm@ia (1)

[m ent radi cal

f bi
s e e T
i nt rleis g dingst ‘e@ﬁﬁb&ﬁd@ﬂé é\%?@@ﬁ“ﬁﬁ@%dﬁ@ cOmpEUnHL- of

f or Bui’as fyldjogerd Bydrrer, &i @) ckoxyy Nor € “of the follow ng

Vot e SRRl G DY T R, o

Oﬁb I kanedl yl-; b) R2 is hydrogen, I;lydr ox¥,
2@r @:]_ea@dfhskm 8.x9¢ndR is independently selected from hydrogen, 0, C;.¢alkyl or

C,.¢alkyloxy; or
¢) R” and R® taken together may form a b1va1ent radical of formula (c-1), or (c-4).

A fourth group of interesting compounds consists of those compounds of formula ()
30  wherein one or more of the following restrictions apply:
a) L is a direct bond or a bivalent radical selected from -C(O)-, -C(O)-NH-, or
-C(0)-0-C,galkanediyl-;
b) Rz‘ is hydrogen, hydroxy, or Cysalkyloxy;
c) Z is a radical selected from (b-2), (b-3), (b-4), (b-5), (b-6), (b-7),
35 (b-8) or (b-9);
d) each R®, R6, R’ and R%is independently selected from hydrogen, halo, amino, C;.
¢alkyl or C;.¢alkyloxy; or



c) Zis aradical selected from(b-2), (b-3), (b-4),
(b-5), (b-6), (b-7), 35 (b-8) or (b-9); d) each R5,
WReN06BI31a6d R2 i s i ndependently sel ected from PGTEPZPEF)53029

hal o, am no, Cl 6al kyl or Cl.6al kyl oxy; or WD
2006/ 003146 PCT/ EP2005/ 0530292 -12 e) R7 and R8 taken
together may forma bivalent radical of fornmula (c-1),
(c- g))R7 aﬁ@R%keg rtogeﬁ@r rﬂgy forth 4 hildidhe %Q!ﬂn)f ermhlgtce f)eé122 N83)or
con‘pglg s consi sts of ‘those conpounds of for mul

SF#in one or nore of the follow ng restrlctlons
apply: a) Lis a direct bond; b) R is hydrogen, halo
OB Kkirhakday bf mtege)sndg?eoingodﬂywoagﬁ@of td)sg Egsigﬂosnda %ngo%ﬂﬂﬂ(];cl))

- or -7);

} ﬁ')wﬁénm%oafme%(;efﬁ% ?‘1 'ggsrgﬁgc]to{é% om hydrogen or
haI@LlAaﬁF%bo i‘ preferred conpounds consi sts of those
conpRingisydafzed, baloot @.c4lkyl; wherein L is a direct bond

or & PlividlafRty; r adi cal sel ect ed from-C(O-, -C(O-NH,

- O C _6al kanedi yI R2 is hydr ogen
hy diJD§§ %Y%Oga 6al ky Iobig/ is aradical sel ected

lf)r o%%lbazf)dlcal(sblﬁgydfrqrb( )or(hDB), (b-6), (b-7), (b-8)
or fHlad)R’ iciaddperdibntlyRBlectEAfra@mblydrdg8n brshalondependent | 'y
sel ected from hydr ogen hal o, am no, Cl1_6al kyl or
k X d R8 take 0
o B oF o oo P o5 oRBSIIELs Yy G Peftin
( c- B)s a dh@etRong araypiveieniradienl galasted fromgCEONPE dﬂ{c@“nsr sts
131‘ tdios-e-cQipauads; Rfis Hyarogas, Rydrdxy, or\m_@a‘l@ldklyi.z isa radical
ir r 5 v
yciseatBe-A oL, {Mé SFDoLEh & @r@? KRR B
( b- B) S Byicrepdently selffigd Bpiyigeen sty RS seilen peglkyloxy; or
s el BCandR® fakemtoppyir ogeforoa bivalew., radf¢vé0frfgsr!ulqdpéﬂ é<r 2et-3) or
congognds are conpounds No. 35, No. 36, No. 39, No. 1
23nd No. 43. HY HN'-f NN\V/N: N N NHN

A group of more preferred compounds consists of those compounds of formula ()

wherein ’

L is a direct bond; R is hydrogen, halo or Cy_salkyl;

R?is hydrogen; R%is hydrogen; Z is a radical selected from (b-5) or (b-7); and each R’
25  is independently selected from hydrogen or halo.

The most preferred compounds are compounds No. 35, No. 36, No. 39, No. 1 and No.

43,
H
(\N/\/NYN g N
E?YN\) HN\’D N H\K\’D\
N L i Cl
H

30
Compound 35 Compound 36
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36 WD 2006/ 003146 PCT/ EP2005/053029 -13 N---/N\ W
wOlRAYIN4N NJ NO~-NI O O H HH Compound 39 Cop@DEPIN0053029

FNSViN-/ NJ HN NN O H 5 Conpound 43 The conpounds

of formula (1) can be prepared-according to the

general nethods described in EP 1036073, EP 885190,

US 5374637, EP 669%}[9 nd EP13612. The starting,

mat eri al s apﬁ\ﬁﬁe’\f( 7€ Y nt er nedi at es -kﬂO«Vbh\r
CONMRe™Qd Nd/ire 16N -L-e' cially vaila or p\
pred gccording to kon entmn@?ﬁﬁl on Cl

procedurFs general |y knovvn in the -NSome

preparati on nmethods will be descri bedHher einafter in
more detai | . CompamdA2t hods for obtaining fiGraipound !
conpounds of fornula (1) are described in the
exanples. .1.:15 The conpounds gf formula (1), can be

prepared by reacting anrrh‘tNérhcé formula (I11),
with an intermediqte ofnfodmil a gflﬁtNIIIl j@erei n Wis an
appropriate Iea@\_gﬁGup such as,l for exanple, halo,
e.g. fluoro, chlofo NBY oo or i o0dol or a sul f onyl oxy
radi cal such as matﬂyl sul f onyl oxy,

4- met hyl phenyl sul f onyl ox{fompriné e | i ke. The reaction
can be perforned in a reaction- 20 inert solvent such

as ThOonb B bforrtia @) &R BObrepdfedBieciBhd 13 AR né?&l hnRks

et EEFSCI%&%@%@ o ﬁégﬁ%j%’ » I @E%aaﬁé’%ﬁﬁz the

| | ketarting matetials gdeomeofghe mtemhgﬂls arg kpesyit eomppends and are
10, Nestimi@tiay dvaildsric: gy bépréganddecdansy, 8 ochvektRnalideetionThe

addi 1tk ref berBRil B&W%{ ?h@ base such as, for exanple,

an | Or. ea I ne car bonat Qr 4
hydlSS'Q%PfeEaéﬁt‘BBH’ﬁ?‘@ § "'Zg blgﬁ‘%?lﬂ fenimmRe &’aﬂs%‘ieim’?th"ds
car bunbiieing fingl chmparndd af icemulatﬁI) plrecdkscupedtlm the gxAngblaghi ch

is liberated during the course of the reaction. A

" 13 malTLe &%Hunds gtf fo%laa(’f)? LRRE 'pl%%%em Iglxcting an intermediate of formula

(IT), with an intermediate of formula (III), wherein W is an appropriate leaving group

such as, for example, halo, e.g. fluoro, chloro, bromo or iodo, or a sulfonyloxy radical
such as methylsulfonyloxy,
4-methylphenylsulfonyloxy and the like. The reaction can be performed in a reaction-
20  inert solvent such as, for example, an alcohol, e.g. methanol, ethanol,
2-methoxy-ethanol, propanol, butanol and the like; an ether, e.g. 4, 4-dioxane,
1,1’-oxybispropane and the like; or a ketone, e.g. 4-methyl-2-pentanone,
N,N-dimethylformamide, nitrobenzene and the like. The addition of an appropriate base
such as, for example, an alkali or earth alkaline metal carbonate or hydrogen carbonate,
25  e.g. triethylamine or sodium carbonate, may be utilized to pick up the acid which is
liberated during the course of the reaction. A small amount of an appropriate metal
iodide, e.g., sodium or potassium iodide may be added to promote the reaction. Stirring
may enhance the rate of the reaction. The reaction may conveniently be carried out at a
temperature ranging between room temperature and the reflux temperature of the



i odi de, e.g., sodiumor potassiumiodide may be added
to pronote the reaction. Stirring mnmay enhance the

WO ad0e/0af146 he reaction. The reaction may convenPENEP300HE53029
carried out at a tenperature rangi ng between room
tenperature and the reflux teflperature of the . WO
2006/ 003146 PCT/ EP2005/ 053029 -14 reaction mxture
and eaition %&h& &k, 1t{d|3§reﬁ qee%acgan Wbe%rrﬁ*@%ﬁt'a@& iAtas@t an
i ncreased pressure.
- Cl 85K &nedi yI - NHZ+TR| I\IAY (||) 3 (ID) R2 /1, N
Z-1- X NO - 6agkaned|yl I I R NAY (I) Ra 5 The
conpounds of rnula (1) may al so be converted into
each ot rt-known reactwqpss uncti onal
group t %{_ 17 OrdenedghE: of sy :iigésﬁbrnatlons
are aIready descri bed herei nabo r, exanpl es are
hydrol ysis of aparboxylic esters to g he %orrespondlng
carboxylic acid or alcohol; hydrolysis of am des to
the correspondi ng carboxylic acids or am nes;
hydrolysis of nitrites to ghe correspondi ng am des;
am no 10 groups on inidaﬁﬁWe or phenyl may be replaced
by a hydregen—by—»art zkpo OiikaHedif! and
subsequent repl acenent of\%ﬁe dlazo group ;R §en
al cohols may be converted into, esters and § het
primary am nes nmay be converted @ nto secondary or

Esth%r trhAdo¥apBiHdD E oA R rﬁayth‘fkﬁ ds ccmwnéaemb ¥4h g@.@ﬂﬁi &iadoon

e correspon o.,radli.cal .on a
phef uoﬁsr%r& ﬁ%‘ﬁ?g%%upctgaﬁgfgﬁag&“s %’ eooqg?fh PRSI 8 0 up
by & Msw%&qr@eabpm@m FAPlas 3o By dplisisead eebfawheesters to
Sui thebbreespralding dirbeRylic &idadr vk bhol; Hydrolysie santidésmy thn téresponding
al SQaﬂSc%gﬁé RRis bpan@négqmmm o@&trh&rta‘me%oéés onafn ql%fdeB eqkmo

CKaHe RO TRV AR 4 RH S SR
ﬁr e SBHRS P EATOI PRV B ASEPRISGRT i  hdepe 8& as

c andigzotation reactions and subsequent replacement of the dlazo -group by hydrogen;

alcohols may be converted into, esters and ethers; primary amines may be converted
into secondary or tertiary amineé; double bonds may be hydrogenated to the
corresponding single bond; an iodo radical on a phenyl group may be converted in to an

15  ester group by carbon monoxide insertion in the presence of a suitable palladium
catalyst.

The present invention also relates to a compound of formula (I) as defined above for
use as a medicine.

20
The compounds of the present invention have PARP inhibiting properties as can be

seen from the experimental part hereinunder.

The term “PARP” is used herein to mean a protein having poly-ADP-ribosylation

25  activity. Within the meaning of this term, PARP encompass all proteins encoded by a
parp gene, mutants thereof, and alternative slice proteins thereof. Additionally, as used
herein, the term “PARP” includes PARP analogues, homologues and analogues of
other animals.



seen fromthe experinental part hereinunder. The term

"PARP" is used herein to nean a protein having
W@logAH#Rs ri bosyl ation 25 activity. Wthin thePOBaEP2I00053029

of this term PARP enconpass all proteins encoded by a

parp gene, nutants thereof, @dnRd alternative slice

proteins thereof. Additi onal |y, as used herein, the

term "PARP" incl udes PARP anal ogues, honol ogues and

e Tt e Chltes B TR el PRRErs Wikl pgeauing g is
i s mor PARR2t RARR-3, \RuRPARP D RA#H PARB- 7@’&’%@ PARPtE PARP-9

t er BaBARRE 10, PARP-13, PARRUL 1, PRARA 3 (1Pt 4 PARPARRRARP- 16,

500 R, o A S RRg B, 10, AT L

TANK- , and TANK-3 may be enconpassed. Conpounds t hat

i nhCoihpoubdsttiat RARR-bbthBARP-1 andkiyrkysee 2capdaverdvantageous
advgg 191 Afat Ry RRRY dhhBSed dlowd dthithfiach s irkhensss
gromh inhibiting activities in cancer cells. 10 The
present invention also contenplates the use of
18 onplsumesentinyention alsp eqsigmaplates hegpe of coppelnduindhaprepgrationed
t r epkdieindentTor thd yrefifeiitb@anyiof eha si@sasesald diserddrel@mrag animahn
ani fRlibARGGh '»@@f&mfd%&pomé&swmm oﬁﬁmynﬁs are
conpounds of fornmula (I)

] N C1. bal kanedi yl -N'I _ | ~I' | RI ~O NAY 15 3 the
N-oxi de forns, the pharmaceutically acceptable
addition salts anth he stereo- chemically isomeric
fornms thereof, e n 20 t he es represent
optional bon ngg&_s SR ETSET M) PR
_NC(O- or -N=CR4-, wherein R4 | ¥pyoe y; 25 Lis a
18i rect bond or a bival ent radical sel ect& from
-(O-, -O-N+, -N+, -O-Cl-6al kanedi yl -

- ¢( @LNQX@!T&@)ISK‘. eun@z{lly'a@le @k K&ﬁtﬁﬂlsM{smdﬁistbﬁo-

hydr,0 0f Cl-6alkyl; 30 R2is
hy d°h8 écﬁnylﬁg}%e%cg){o %%kég:wﬁ ox or am nocarbonyl; WO
2006/ 003146 PCT/ EP2005/ 053029

20 the dotted lines represent optional bonds;

X is >N- or >CH-;

—N==Y— 5 -N-C(0)- or -N=CR"-, wherein R*is hydroxy;

25
L is a direct bond or a bivalent radical selected from -C(0)-, -C(O)-NH-, -NH-,
-C(0)-Cj.¢alkanediyl-, -C(0)-O-C.¢alkanediyl- or -C;.¢alkanediyl-;
R! is hydrogen, halo, Cy.galkyloxy or C;¢alkyl;
30

R%is hydrogen, hydroxy, C;.¢alkyloxy or aminocarbonyl;



-16 when X is substituted with R2 than R2 taken
together with -L-Z can forma bivalent radical of

wo eooiodH46 C( O) - NH CH2- NR1O- (a-1) 5 wherei n RIOI/EB2005/053029
phenyl; R3 is hydrogen, or Cl-6al kyloxy; 10 Z is
anmino, cyano or a radical setlécted from< R$ | \
WCT-RS ( \\ RS 0 R7/ 5R (b-i) (b-2) R6 (b-3) (b-4) R
RS 5/ HHOS5 NRN- NNHN, 5 (b-5) (b-6) (b 7) (b

whe BT i aeasd vl & B sop T R e 481y » vk

sel edicddf formowe hydr ogen, hal o, ami no, d -6alkyl or

Cl1- 6al kyl oxy_cé@):Nﬁ(t}BImalﬁd R8 takema-{pgether may form
a bi val ent radical of formula - CH2-CR92-O (c-1),
(CH)3-05, (c-2), -0 (CH2)2-0- (c-3) or CH=CH CH-CH
( c- wherdB Ry fephenyy each RO is i ndependently sel ected
from hydrogen or Cl-6al kyl. WO 2006/ 003146

PCTRERZ AR 302 dikyioky; FUrthernore, the invention also
concerns the use ofy a’ conpound as descri bed above for
the manufacture of a nmedicanent for the treatnent of a
18 sBiscavinoresdhaerrdadipal ealegted IPMRP. 5 I n particul ar, the
i nvention concerns the use of a conpound as descri bed

above| for the 0
N. R3 5
R
() B S >
(8] R7 RS )\N F l)
®-1) ®2) pS (b-3) oty
RS
5
) N Iﬁ\/lif/R 7
|
Ny AP A l) I\lI———NH | Naps
R6
()] (b-6) “{b-N (b-8)
15
RS A R? /RS
¥ e (7
Y@ \‘/Q \N/Q
(b-9) (b-10) (b-11)

wherein each RS, RS, R’ and R¥is independently selected from hydrogen, halo, amino,
Cisalkyl or C, galkyloxy; or
20 R’ and R® taken together may form a bivalent radical of formula

- CH,-CR®,-0- (c-1),
-(CH)3-O- (c-2),
-0-(CH;),-0- - (eBor
-CH=CH-CH=CH- (c-4)

25  wherein each R’ is independently selected from hydrogen or C.salkyl.



manuf acture of a nmedi canent for the treatnent of a
di sorder nedi ated through PARP. Conpounds t hat

w0 ndvsloditabot h PARP-1 and TANK-2 can have advanP@mEB2005/053029
properties in that they have _enhanced growt h
inhibiting activities in cancdr cells. 10 In view of
their PARP binding properties the conpounds of the
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dryness. The residue was taken up in MeOH while stirring at 60°C. The salts were
filtered off. The solvent was evaporated, yielding 6.5g of intermediate 8.
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Example B3

Preparation of compound 3 \ID\/ (\N/\/N\( p

H20 (1:1)
25 A mixture of intermediate 6 (0.0124 mol), intermediate 8 (0.0137 mol) and potassium
carbonate (0.0373 mo}) in DMF (80ml) was stirred at 60°C for 1 hour, poured out into
ice water and stirred at room temperature for 30 min. The precipitate was filtered off,
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Pharmacological example

In vitro Scintillation Proximity Assay (SPA) for PARP-1 inhibitory activit

Compounds of the present invention were tested in an in vitro assay based on SPA

technology (proprietary'to Amersham Pharmacia Biotech).

In principle, the assay relies upon the well established SPA technology for the detection
10  of poly(ADP-ribosyl)ation of biotinylated target proteins, i.e histones. This

ribosylation is induced using nicked DNA activated PARP-1 enzyme and

[3H]—nicotina1m'de adenine dinucleotide ([3H]-NAD*) as ADP-ribosyl donor.

As inducer of PARP-1 enzyme activity, nicked DNA was prepared. For this, 25 mg of
15 DNA (supplier: Sigma) was dissolved in 25 ml DNAse buffer (10 mM Tris-HC],
pH 7.4; 0.5 mg/ml Bovine Serum Albumine (BSA); 5 mM MgCl;.6H,0 and 1 mM
KCI) to which 50 gl DNAse solution (1mg/ml in 0.15 M NaCl) was added. After an
incubation of 90 min. at 37 °C, the reaction was terminated by adding 1.45 g NaCl,
followed by a further incubation at 58 °C for 15 min. The reaction mixture was cooled
20 onice and dialysed at 4 ° C for respectively 1.5 and 2 hours against 1.5 10f 0.2 M KCl,
and twice against 1.5 1 0f 0.01 M KClI for 1.5 and 2 h respectively. The mixture was
aliquoted and stored at —20 °C. Histones (1 mg/ml, type II-A, supplier: Sigma) were
biotinylated using the biotinylation kit of Amersham and stored aliquoted at — 20 °C. A
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in the incubation mixture were 2 ug/ml for the biotinylated histones, 2 mg/ml for the
PVT-SPA beads, 2 pg/ml for the nicked DNA and between 5 — 10 gg/ml for the
PARP-1 enzyme. After incubation of the mixture for 15 min. at room temperature, the
reaction was terminated by adding 100 pl of 4 mM NAD" in incubation buffer (final

20  concentration 2 mM) and plates were mixed.
The beads were allowed to sediment for at least 15 min. and plates transferred to a
TopCountNXT™"
per minute (cpm). For each experiment, controls (containing PARP-1 enzyme and
DMSO without compound), a blank incubation (containing DMSO but no PARP-1

25  enzyme or compound) and samples (containing PARP-1 enzyme and compound

(Packard) for scintillation counting, values were expressed as counts

dissolved in DMSO) were run in parallel. All compounds tested were dissolved and
eventually further diluted in DMSO. In first instance, compounds were tested at a
concentration of 10° M. When the compounds showed activity at 10° M, a dose-
response curve was made wherein the compounds were tested at concentrations

30  between 10°M and 10*M. In each test, the blank value was subtracted from both the
control and the sample values. The control sample represented maximal PARP-1
enzyme activity. For each sample, the amount of cpm was expressed as a percentage of
the mean cpm value of the controls. When appropriate, ICso-values (concentration of
the drug, needed to reduce the PARP-1 enzyme activity to 50% of the control) were

35 computed using linear interpolation between the experimental points just above and
below the 50 % level. Herein the effects of test compounds are expressed as pICsp (the
negative log value of the ICs¢-value). As a reference compound,
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plate results were 10 avail abl e
these results were incorporated in Table-2,

384- wel |
-2 Conpound in vitro filter

ot herw se

pl ate assay were shown.
invitro SPAin vitro

SPA assay assay assay No PARP-1 PARP-1 TANK-2 | C50
plC50 plC50 1 8.11 <5 2 6.012 6.876 <5 3 6.272

5.

753 4 5.438 6.144 <5 5 5.579 6.195 <5



6 5.563,- 6.412 <5 7 5.464 6.228 6.127 8 5.676 6.272
<5 11 <5 12 <5 13 <5 16 <5 17 <5 18 5.345 6.072
WE3006083186 204 7.498 <5 20 5.276 6.171 <5 21 BCP8H2005/053029
7.593 <5 22 6.331 7.334 5.073 23 5.595 6.163 <5 24
5.305 6.105 <5 25 5.635 6.72%-<5 26 5.789 6.372 <5
27 6.373 7.353 5.099 28 5.55 5.827 <5 29 5.333 6.105
<5 3Qpis491 6.1 WD 2006/ 003146 PCT/ EP2005/ 053029 - 34
Compound in vitro filter in vitro SPAin vitro SPA
assay assay ass No PARP-1 PARP-1 TANK-2 | C50 pl C50
pl c3o 3&°¥Fﬂw5£&§““§?- 2345 33 7.458 6.028 34 7.664
35 7.971 36 7.965 <5 37 7.816 <5 38 6.373 6.27
r ,

N .
Z—LE—X N— C1_6alkanediyl-NH—-l’-" N
Ns j@‘ R ®

the N-oxide forms, the pharmaceutically acceptable addition salts and the stereo-
chemically isomeric forms thereof, wherein

10  the dotted lines represent optional bonds;
X is >N- or >CH-;

—N==Y— j5 _N-C(O)- or -N=CR*-, wherein R*is hydroxy;

15
L is a direct bond or a bivalent radical selected from -C(Q)-, -C(O)-NH-, -NH-,
-C(0)-Cy¢alkanediyl-, -C(0)-O-C.¢alkanediyl- or -Cy.salkanediyl-;
R!is hydrogen, halo, Cyalkyloxy or C;salkyl;
20 :
R?is hydrogen, hydroxy, Cy.salkyloxy or aminocarbonyl;
when X is substituted with R? than R?taken together with —L-Z can form a bivalent
radical of formula
25 -C(0)-NH-CH,-NR'’- (a-1)
wherein R'’is phenyl;
R3is hydrogen, or Cy.¢alkyloxy;
30

Z is amino, cyano or a radical selected from



39 8.003 <5 40 5.649 6.492 <5 41 6.263 7.352 <5 42

5.048 6.075 <5 43 7.908 <5 44 7.533 <5 45 5.516
W®2@4/003:%6 46 5.729 6.637 <5 The conpounds canP@EEP2005/053029

further evaluated in a cellular cheno- and/or

radi osensitization assay, amfassay measuring

i nhibition of endogenous PARP-1 activity in cancer

cell jlines and eventuallyin an in vivo

r adi nsi tggzatj on test. 006/ 003146

PCT/ EP 005/0 @ - 35- ®A CO @ ;ff

for %7 R2ANF5-\ d $al NH Rl

R 3 5 the omdeforrrs t he

phar(h'ﬁceut i &3l Il§9 accept abl &3ddi ti on sal &9 and t he
stereo- chemcally isoneric fornms thereof, wherein 10
t he dotted lines represent optionalgsbonds; Xis >N or

hydr ogen,(bﬁydrbxy, (8- 6al kyl oxy(bﬁ)r am nocaﬁbonyl ;
X is substituted with R2 than R2 taken together wth
-L-Z can forma bival ent, radi cal ofs formul a

(7 7 7

7 A \N S
I R S
5 (b-9) (b-10) (b-11)
wherein each R®, R®, R” and R®is independently selected from hydrogen, halo, amino,
Ci¢alkyl or Cy.galkyloxy; or
R’ and R® taken together may form a bivalent radical of formula
10 - CH,-CR%,-0O- (c-1),
-(CH;)3-O- (c-2),
-O-(CH;);-O- (c-3) or
-CH=CH-CH=CH- (c-4) :
wherein each R’ is independently selected from hydrogen or Cy.ealkyl;
15 |

with the proviso that

when X is >N-, then Z is other than the radical (b-2) and

when X is >CH- and L is -C(O)-NH- or

-C(0)-O-Cy.¢alkanediyl- and Z is the radical (b-2) and R” and R® taken together form a
20  bivalent radical of formula (c-1), (c-2) or (c-3) then R’ is other than chloro.

2. A compound as claimed in claim 1 wherein
L is a direct bond or a bivalent radical selected from -C(0O)-, -C(O)-NH-, or



25 -C(O - NH CH2-NR10- (a-1) wherein R10is phenyl; R3

i s hydrogen, or Cl.6alkyloxy; 30 Z is am no, cyano or
w@200a0bxaé sel ected from WO 2006/ 003146 PCT/EP2005/053029

PCT/ EP2005/ 053029 -36- ~0 CNO 7/ / 81 \ 5 JXN>Rs R

RS IN6 (b-1) (b-2) R6 (b-3)3(b-4) RR5 5 HN5 NR

RN-I1/ N_N'RS R6 (b-5) (b-6) (b-7) (b-8 R5 R5 5

N-S N-( O ld'-blh '1ﬂ r&i : ical
7 and 8§ SR, yy@?%%“é%d\é%?f%ﬁéﬂgﬂﬁ%ﬁréﬁﬁmi
hal 0, SHFROIOMEX 2Ry P-4k (50 By Ry oP-“Rradnd. ReR
t aken and@éishwiependsntly oelented fominidmgen, hadiapdto, of f or nul a
10 i Ct%@gi%@ C%alk(yﬁ)xé‘-;)or R? 4fahi® )t;%'ﬁgfo t(tﬁeir %)a%r )fon\flvha bivalent radical
- - Oz - 0 - C- erein
eé}chc%f?rgmllar{éfgbg%%fe{%jp ?/rqg%&t:t ed from hydrogen or
d-6alkyl; 15 with the proviso that when X is >N,
t hers. ZA cammiuhdiccortimp td dieémradd e ahertin- 2) and when X is
>CH g lgirk& badds B 7 Mo, halo or Cyalkyl;

R? is hydrogen; R? is hydrogen; Z is a radical selected from (b-5) or (b-7); and each
10 R%is independently selected from hydrogen or halo.

4. A compound according to claim 1,2 and 3 wherein the compound is selected from
compounds No.35, No. 36, No. 39, No. 1 and No. 43.

H H
N._ N N N
SAre X
/IN HN. l HN -
N (o] F N,N o
H

0 N
H

Compound 35 Compound 36

(\N’\/i\(” (\N/\/EW)
o Y o O

15

N
H

Compound 39 Compound 1

o0

H Compound 43
20

5. A compound as claimed in any of claims 1 to 4 for use as a medicine.
6. A pharmaceutical composition comprising pharmaceutically acceptable carriers and |

25 as an active ingredient a therapeutically effective amount of a compound as claimed

in claim 1 to 4.



-C(O-0d-6al kanediyl- and Z is the radical (b-2) and

R and R8 taken together forma 20 bivalent radica
w@boobooitw a (c-1), (c-2) or (c-3) then R5 is OPCIEEP100H053029

chloro. 2. A conmpound as clained in claim1l wherein L

is a direct bond or a bival er¥-radi cal selected from

-C(O-, -C(O-NH, or WO 2006/ 003146 PCT/ EP2005/ 053029

-37 -C(O -0 Cl1. 6al kanediyl -; R2 is hydrogen, hydroxy,

or C _6alkyloxy; Zis a radical sel ect ed from (b-2

( b- 3) A praceas of paparge a phgmageutiqahcompositipn asylajsped ("bCl@‘)“ﬁ berein

each g phisnacddficalignctefiBble cariiercidendapiuny asddinet ipdlaim b 4

hydr o gi no, Cl_6al kyl or Cl_6al kyl oxy; or

R7 an%§ﬂ§”4§§gn together may forma bivalent radica

3 of formula (c-1), (c-2), (c-3) or (c-4).

conpoduie ofia:mpdurmlgontbe ohrmfanure of panegicoyest tor ﬁle Efefil@efé ofa

di r ectpArenfsdidtl dissrddy Fheaif Baid bahpuid is EdomBiRuhd/of forkRRlai (B

hydrogen; R3 is hydrogen; Z is a radical selected from

(b-5) or (b-7); and each 10 R5 is independently

sel ected from hydr ggen or hal 0. 4. A conpound

according to Cla;%ﬂ ,2 and 3 mherein the conpound i's

0

sel ected fromg. No - 39, No. 1
and No. 43 BB Nf—'ﬁ “ﬁ%ﬁf & H Uno(DSS
ﬁormoundBG 15 N\v_., N ~J 1{AINNN~I/
N O Conmpound 39 H Corrpound 1H ID411 1& | / NON O
H Conpound 43 20 5. A conpound as clained in any of
cl aithregV-axideforms; the P'El@éaca%‘lcal Yaserpéblseddition salts and the sterco-
pharcraGeml isomkricfmaadEdf OrheiTPr i Si ng phar maceutical |y
acceptable carriers and 25 as an active ingredient a

t her apeutj cal | effectl\{e %m)unt of a compound as
]é| ai lﬁ,éiatted lines represent optional bonds;

X is >N- or >CH-;

—N==2Y— js _N-C(O)- or -N=CR*:;, wherein R*is hydroxy;
20
L is a direct bond or a bivalent radical selected from -C(O)-, -C(O)-NH-, -NH-,
-C(0)-Cysalkanediyl-, -C(0)-O-C.¢alkanediyl- or -C;.¢alkanediyl-;

R! is hydrogen, halo, Cy.galkyloxy or Ci.¢alkyl;
25
R?is hydrogen, hydroxy, Ci.¢alkyloxy or aminocarbonyl;
when X is substituted with R? than R® taken together with ~L-Z can form a bivalent
radical of formula
30 -C(O)-NH-CH,-NR™- (a-1)

wherein R'is phenyl;

R3 is hydrogen, or Cyalkyloxy;



inclaiml to 4. WO 2006/ 003146 PCT/ EP2005/ 053029 -38
7. A process of preparing a pharmaceutical conposition
wa@soosloedined in claim6 wherein the pharmaceut PCBEP3005/053029
acceptable carriers and a con}pound as clainmed in claim

1to4 are intimately nixed:395 8. Use of a conpound
for the manufacture of a nedi canent for the treatnent
of a PARP nedi ated di sorder wherein said conpound is
a conmpound of formula ( R2/-I1N Z-L- X,
~|-élswv%é}‘?é‘aiowmfkl@“ﬂ@fqdfﬁm(n | NAY \ 3 10 R the
N-oxi de fornms, the pharnmaceutically acceptable

addi t|on salts jand the stepeo- chemcally isomeric

f or BN her a8 erein 15 4h otted |lines qquﬁesent
opt ilon%l bond} Xis > RS -N: IN-C(O) -
or - 41 prhereins R4 | Y; I di rect
bond or a b| valient radical selected from C(R©)
SO(FONH, PRHRT - (O - a %6 kanedi yl -

5C(O) - O C1_6al kaned| yl - or -Cl1_6al kaned| yl-; RLis
hydr ogen, halo, Cl alkyloxy or Cl-6&l kyl; 25 R2 is

hydrogen, hydroxy, €1_6al kyl oxy / nm nocar, vyl ; when
Xis s tuted wi han t gken tog r with
-L- 20ta sa bi radigal Yof forngl ai30

-C(O - NR10- wheregrNRI O i s s5; R31is

hydr ogen, aor Cl.6al kyl fy; WO 2006/ 003146
PCT/ EP20087053029 ©%9 Z is ami i@ cyano §¥a radical
selected from O

RS RS /R5
7 (7 l
7 A SN
I\L—S 1\‘1—0 ' O)—NH
(b-9) (b-10) (b-11)

10  wherein each R’ , R% R” and R®is independently selected from hydrogen; halo, amiﬁo,
Ci-¢alkyl or Cy.qalkyloxy; or
R7 and R® taken together may form a bivalent radical of formula

- CH-CR%-O- (c-1),

-(CH2)3-0O- (c-2),
15 -O~(CHy),-O- (c-3) or

-CH=CH-CH=CH- (c-4)

wherein eacil R’is independently selected from hydrogen or Cy.¢alkyl.

9. Use according to claim 8 of a PARP inhibitor of formula (I) for the manufacture of
20 ’a medicament for the treatment of a PARP-1 mediated disorder.

10. Use according to claim 8 and 9 wherein the treatment involves chemosensitization.

11. Use according to claims 7 and 8 wherein the treatment involves radiosensitization.



CNDR8I1 \ ~\ 51 \\ ~~RS OR7 5 7:NR (b-1) (b-2)

R5 (b-3) (b-4) R 5 R5 O\ \ \ R 51 16 NNH I N
WR20068831460-5) (b-6) (b-7) (b-8) Rs RS R5 NJ NeCI/EP2005/053029
(b-9) (b-10) (b 11} 10 wherein each R5, R6, R7 and R8
I's independently sel ected f réfh hydr ogen; hal o, am no,
Cl- 6al kyl or Ci-5al kyl oxy; or R7 and R8 taken together
may forma bivalent radical of formula - CH2-CR92-O

G beehinior ota s ighsraie b e SrsienhaRl

sel eceaepofdisn berafroverbef foymuldiDeal kyl . 9. Use accordi ng
to claim8 of a PARP inhibitor of fornula (1) for the
sranuf acture of 20 a nedicanent for the treatnent of a
PARP-1 nedi ated di sorder. 10. Use according to claim8
and 9 wherein the‘l{zr eat nent invol ves

chenosensi ti zatio 11. Use according to clainms 7 and

8 wherein the tr. hgp_n Ly al.mes ﬁgnsnl zati on.
WD 2006/ 003146 PGILEPZSUS%OS%OZQ o4 | 12— @
conbi nation of a conpound with a ¢ ﬁzrapeuti c

agent wherein said conpound is a conpound of fornula

(1) 5RR ~I1 N Z-L- XfN.C talkanediyl-NH | (n
NAYthg NRx[de forms, the pharmaceutically acceptable addition salts and the stereo-

10 chemically isomeric forms thereof, wherein

the dotted lines represent optional bonds;

X is >N- or >CH-;
15
—N==Y— j5 _N-C(O)- or -N=CR*-, wherein R*is hydroxy;
L is a direct bond or a bivalent radical s;elected from -C(0)-, -C(O)-NH-, -NH-,
-C(0)-C;.salkanediyl-, -C(0)-O-C;¢alkanediyl- or -Cy.¢alkanediyl-;
20

R! is hydrogen, halo, C;.salkyloxy or Cy.¢alkyl;
R?is hydrogen, hydroxy, C;.¢alkyloxy or aminocarbonyl;
25  when X is substituted with R? than R*taken together with —L-Z can form a bivalent
radical of formula .
-C(O)-NH-CH-NR"- (a-1)
wherein R'is phenyl;
30

R3is hydrogen, or C;.¢alkyloxy;

Z is amino, cyano or a radical selected from



the N-oxide forns, the pharmaceutically acceptable
addition salts and the stereo- 10 chemcally isoneric

wo oroamoither eof , wherein the dotted |ines repreBENEP2005/053029
optional bonds; Xis >N or >?—L; 15 -K--Yis -NC(O -
or -N=CR4-, wherein R4 is hy‘é1 oxy; L is a direct bond
or a bivalent radical selected from-C(O-, -C(O -NH,
-NH,| -C(O-Cl _6al kanediyl -, -C(0)-0O Cl-6al kanedi yl -

|
or - 6al k& yl-; 20 i ydr ogen, _hal RS
C - aIEyI oxy 1. 6al k s Rhydrﬁ\%r oxy,
Cl_oakyl oxy-© qi,noca 25 when~XA ‘l;

substituted witth R2 than R2 taken together Wwth -L-Z
can ®orm a Bva ent radi c&® of fornul a ®9

-C(O - NH CH2- NR10- (a-1) wherein R10 is phenyl; 30 R3
i s hydrogen, or Cl_6al kyl oxy; Z is gm no, cyano or a

radi cap sel ected frpm WD 2006/ 0 6 PCT/E 5/ 053029
- 41- RS \ | l§5 _O RR( (b-2)
R6 E-3) (Dr4y R6Y N | YW NX-R5 (DEB) (b-6)
(b- 7N R Rs ¥ N SN—MIN-0 Ob5xb;9)
(b-10)| (b-11) wherein &ach R5, R6, RC and R8 s

i ndependé®t?ly sel e®&t®d from hyd¥8gen, hal 8 amino, C1
al kyl or C1. 6al kyl oxy; or

RS RS R
W/Q/j Y© fgéj
F Z N
I\!——"S I‘II—O o NH
5 (b-9) b-10) (b-11)

wherein each R, R, R” and R®is independently selected from hydrogen, halo, amino,
Cisalkyl or Cy.¢alkyloxy; or
R” and R® taken together may form a bivalent radical of formula

10 - CH-CR%,-0O- (c-1),
-(CH;)s-O- (c-2),
-0-(CH,),-O- (c-3) or
-CH=CH-CH=CH- (c-4)

wherein each R’ is independently selected from hydrogen or Cy.¢alkyl.
15
13. A process for preparing a compound as claimed in claim 1, characterized by
reacting an intermediate of formula (I) with an intermediate of formula (IIl), wherein
W is an appropriate leaving group, with the formation of a compound of formula
(I-a), wherein L' is -C;.¢alkanediyl-NH- and both dotted lines can be a bond, in a
20 reaction-inert solvent and with the addition of an appropriate base,



RC and R8 taken together may form a bival ent radical
of formula 10 - CH2-CR92-O (c-1), -(CH2)3-0- (c-2),
w0 opahfa¥R- 0- (c-3) or -CH=CH CH=CH (c-4) WhePCEEP2005/053029

each RO is independently selected from hydrogen or

Cl. 6al kyl . 15 13. A pr ocessfor preparing a conpound
as clainmed in claiml, characterized by reacting an
intermediate f formula (I1) with an internedi ate of
formula (I11)5~\wherein Wis angappropriate |eaving
group, &thXt heNfolhgitiedytNef a cqfipogindiof, f or mul a
(l1-a), whereM’L’ is - Cl- 6al kane I and both
dotted |ines ﬁﬁn be a bond, in a 20 readt on-inert
solvent and wth the addition of af#Pappropriate base,
WD 2006/ 003146 PCT/ EP2005/ 053029 -42- -2 WN Z-L-X %
-Cl_6alkanediyl NH2 + YR _ N<-y (~) RBR2 /[-I-\
Z-L- XN-C -6alkanediyl-NHNi I J R NAY (n R3 5

> 7—I—X —\N C, calkanedi 1NH—|/N =
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