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WO 2008/084261PCT/GB2008/050018 - 1 - AMIDE SUBSTITUTED

INDAZOLES AS POLVADP-RIBOSE)PO MERASE (PARP) INHIBITORS

The present invention relates to amide substituted indazoles which are
Winh#oitoss2of the 5enzyme poly(ADP-ribose)polymerase (PARR)TrBUORISHY018

known as poly(ADP-ribose)synthase and poly(ADP-ribosyl)transferase,

The compounds of the present invention are useful as mono-therapies in

radlotherapy Further the compéu ..-:_.a_n.a.f?’ﬂ--o resent mventlon are useful
for reducing cell necrosis (in stroke and myocardial infarction), 10down

regilating-inflanmationiand tssuginuey,theating ratrovigal i ﬂf%%t'éﬁﬂﬁaﬁ‘&q of the

rotec n Inst th tOXICIt mothera Poly(A r
eny A TR e LR o E GBI L T Bose)symiase
and p@bﬁféﬁﬁr@bpﬁ’@m@éi@mm dowm e @ivsyaNs (2064) Pea148)2Theshll as mono-

therajieotiginsnineludenRARHL, RARR 12, IR itaakiiase shdtankyiase, ol certain
DNAL ﬁ&& HRARR O%HEL LIRARR n%ﬁ?@lﬂagﬁh‘%sfg&‘d‘%%t%ém O‘r%/m?%;]%?'lﬁ?&%ﬁgounds of

three main domains: an amlno N -terminal D domain

the PrEaREITRE TGS Hy &5 ‘“%ﬂ‘é%ﬂ%i‘#dbﬁﬁé’a&ﬁaﬂ”d%’rﬁE?rf”}éﬂn‘i’w%ﬂ%‘éwf arction),
down (Ektetininal baraiytiodenddissue infpARPealie nudttesirand eytoplasmiprotecting
agmn&ﬁﬁ&%&&tﬂ&ﬁ%ﬂ%&kﬁ@y to nicotinamide and ADP-ribose to form long
P- oteln ludin

%E%@?Fn%%a%@s e el RS D gocn proteins
wm@%ﬁfﬁ% GaefEtioqgriaing) Bers A B2 AﬁéﬁMé@*mmmeg@aWARﬁ
1, PABdveralfididgicakprocesseskimetacingaDINA Fepai geheRranBamdtionihcehunding
memHYCIRRHOGressian. aeth dRathinchiamatin fwt&%&m@mgm@agﬂm (DBD)

COH{al-Il'-Ul:]He atag{tlc la CtIVIty f PARP 1];a cglpA OP azmh %3%) a car m‘;ma catalytic
%1 Py Stimuiated BR}B\ (and breakages (s o 0g ol

Omalll?esearch (2005) 52:25- 33) In response to DNA damage, PARP 1 blnds
toPgiiRgleancdeubledMidmicks - Bndensohatall ghysialdyical womditionsge and ADP-

11bosetlﬂ?[§r!§ Wq{ﬁi Eﬁﬁﬁc@%mmhgweﬁ@%nﬁp@&l%% ?g%@@g{%gﬂciudmg
actuvatio u (0] ccur
D T MR Ao Ae TR LA P ORNARS AT 4 MERs) 245°1-10)
s@ﬁéﬁr‘%%’réﬁ\h@l%@%{md‘%ﬁ’dwzﬁmltéﬂﬁlﬁﬁl@ﬁaﬁs%%f@rb@#@g%#é@ﬂﬁﬁﬁﬁ@@twiUdmg

DNA efzymeseaiisedfios DA riephinpaddhessiie ofidamagenhSinaen functions and
genon‘i?cdé%ﬁ‘;%'i py and many chemotherapeutic approaches to cancer therapy

by inducing DNA PAR ors are useful as.chemo-

o A ST POV Ca AL e, DA M ATB RGPS Bodrraporsiated
by DNé: 55@%@@@%@% Bapsttizinlgdiypokicaurot 88l (385082 B1Esiysse to
DNA 82157 38ard 1U5B:04 ki6pR3) adblestobtha hielegicaleffastsof AR gical
condifiB ‘?stﬁlt':q EL'%R&%M}%{E‘%% i?,tlggwpg\(p&eﬁ 3’1\{% rﬁﬁﬁ? ezﬁltgﬁme?%aie

pe[r nd function of the ar et proteins; to the PAR ome :
vt R BRI aaww oSt &&E.ﬁé%dfé%%ﬁﬁ& CaftRgr PNA
strandgff@agpﬁ@gsmgvmgais nick sensors, providing rapid signals to halt transcription and
recruiting the enzymes required for DNA repair at the site of damage. Since radiotherapy and
many chemotherapeutic approaches to cancer therapy act by inducing DNA damage, PARP
mhibitors are useful as chemo- and radiosensitizers for cancer treatment, PARP inhibitors have
been reported to be effective in radio sensitizing hypoxic tumor cells (US 5,032,617, US
5,215,738 and US 5,041,653).

Most of the biological effects of PARP relate to this poly (ADP-ribosyl)ation process
which influences the properties and [unction of the target proteins; to the PAR oligomers that,
when cleaved from poly(ADP-ribosylated proteins, confer distinct cellular effects; the physical
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WO 2008/084261PCT/GB2008/050018 association of PARP with nuclear

proteins to form functional complexes and the lowering of the cellular level

of its substrate NAD+ (Nature Review (2005) 4:421-440). Besides
Wit ifvdhied in DNA repair, PARP may also act as a medidtGE/fRselis/ 056618

death. Its excessive activation in pathglogical conditions such as ischemia

and reperfusion injury can 5result in substantlal depletion of the

assoct %W%é‘%ﬁz@%@ 1\{3/&0 %?c!ﬁ?gotf)o};pl u'RB Iﬁ deatjl(‘)g Veﬁ%@l l?(];wering of the

ent me

S an resu t In ce
cellulis PRl s@}@sm@e@ DB (2ss) B n Y N4 rhsiilef PARP
adbivationh NADs ldvedsisighificanty désiferExténshe RARRdativatiorll death.

Tts ex@@Sé@&ﬁ\é@iﬁﬁw dﬁgl@&l@[ﬂgédﬂ&%m&ﬂ|%§Hﬁ§%9é‘ﬁ€z%mﬁ&§w%h%mjmy can

Icsuit i su%%%n-l!_lg de {toqaég g Oftgc?f DrFI)\g\ %)hqgﬁu'ts \n g:éuma%%/n%m of
rate, as once -rpose orme tis C]UIC egra rb%

SW@&H&%%WIQ%W@%WGWW}WWW e RS Y R elpgical
ResedPARB0NN224ey 618, thiat convbnts BAReaivoiont 0f NAJIDrekosADRaihdgelecline,

ExtenSAMSIGRS ‘3&99&%%‘&% and- AP 49 legsihan2090;afdhe @mg%&h massive

uch a scenafl e n I durin schemla
DN G oo S BEN Nk AIPSA MSGIRAN ESHSrarA i SOMAAPERGTeh orce
Iaalsf(émBﬁﬂbgﬁ%g@&{J%ﬁﬁfpé@ F e ﬂﬁ@w&ydmm@wﬁép@lm@h gpoly(ADP-ribose)
glycoBgstmed (AR nPayBircaldseAH dissue damagthaPashafitoe AR aiopint of NAD™

to AD@W%&% ypigaki H@é&%%%‘%%%ﬁ#%h%? iBandee B?'[f%%h%ﬂn&%k%foesuch a
nked to NA@(Sde Ietlonﬁ? I}/%ADP -ribgse). turnover. Thus, PARP

scen i 4 LGB e R e
drds&pdiémﬂatmglth@@@Mvhr@ﬁ%gh@mw;s%b@aﬂ@ﬁ insatadompodndswHicing

reperfatinhikEarsaf ME@E@M@@& tsebuifarrearng 6onAItiors wWhiCkhich is
typical %ﬁ"ﬂ&afﬁ?@ gfisﬁ)uﬂk 1%9 8 %ltﬁl %8' %%Hﬁ% Bg &}E&%gmﬁlbno rS%%E:%mn due

such as’stroke trau aan Par |ns |sease

o poliBS R ERORSHATEY s DeHig Hueiul IR S peamlef o BRE A T cnerey
level BREA-RadeficiEng thmory (NANNs(R008) 14349188 16 ahd Q1 7peRddantlich are
inhibifodN6EP Biology delhiek: @QME@@%)@O&% Qgﬁlt%ﬁﬁ\ﬁhﬁah'Fﬂ@[ﬁm%{@h?@nmedlawd

cell d? zﬂR mctlocf“(lé%%%%egg' g'c%ﬁ}ll()f a@ltilc Qggtrr(gﬁu%aum h%’ﬁp u*!soc% S disecasc,

e§ear INCiu |ng latinum ¢ om oun SSUC

ci§ BF@T&HH%M&W@&W@@@ far PR a{e&ﬂemgf)ﬂ‘ Killing of
BRC/A3: 157 BB ArtidvoliCancenFHak(20020253 A84B82)- RARR ifHikitbrsand Cancer

Bmm@@&&‘yb,@%}ﬁ m@)tq yaerease the antitumor activity of topoisomerase |
%%é@ 1 as Irin tecan andT teca% It Canc thheréh 8

T i S SO Do Pl T e R
(Phar, d@ﬁféﬁ%ﬁ@&é@wmiﬂ@@%ba%%53 3 Nahi@aﬁ@&tm%m@my%iseuews cwpiatm
and cRRRRmhiitere Nauebeen Bhawto/résiore Bussedililityito/the aytoraRier (2003)
2: 371%@?%&@'@%@%?9‘%%@&%%%@ amideLEMR) (el Mad Ghem
t )0;3‘%;110 asg 11 I,?@111:!'%(;):" 1) red Che{n %ﬁl Online 04 L ]c'44 20 5(51') 2371
OPOIRECSRA GO NS i A R St SRS RO B Caseds ) 2
382; and 0By F2pu9-856(2800) CabkeLPrIosyyhiEdre ussicnmenprartiads| vive models
(J NaBSIARQ7 V52 2404058; ieakemia (1999) 13:901-909; Glia (2002) 40:44-54;

and RENGANEE! RES (IO K:4880:2R0/ @Q&ﬁ%@ﬂ% %9 i %@&%&B Ighdn

ooy S 0 S NP AR LY 208 B0 AR R S 1301 and

Med (Hegpe Basdhéen S8 tdPrédBht Thesdppbararicaiohsiedrdsis dmduded by vitro
modeSeRENE:NZ-adeni)er W 2668 8A2BARE (1R 8RADBIDBONIE - Bol Pharmacol

(1997) 52:249-258; Leukemia (1999) 13:901-909; Glia (2002) 40:44-54; and Clin Cancer Res
(2000} 6:2860-2867 and (2004) 10:881-889) and in vivo models (Blood (2002) 99:2241-2244;
Clin Cancer Res (2003) $:5370-5379 and J Natl Cancer Inst (2004} 96:56-67). PAPR inhibitors

have also been shown to prevent the appearance of necrosis induced by selective N3-adenine
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methylating agents such as Me0S02(CH2)-lexitropsin (Me-Lex)
(Pharmacological Research (2005) 52:25-33). PARP inhibitors have
been shown to act as radiation sensitizers. PARP inhibitors have been
WEepgpedt t6ibe effective in radiosensitizing (hypoxic) tumor c@HSTapgRo08/656018
effective in preventing 5tumor cells from recovering from potentially lethal
(Br. J. Cancer (1984) 49(Suppl. VI1):34-42; and Int. ,I. Radiat. Biol. (1999)

methy??ﬂ%% %@Q&a&lghs gPI\lF T@gb(%ﬂ ivygé OS%’? gibltflty ég(ﬁg &).7 d@%rél C%cOf! I%(as earch

iation therapy presumabl heir prevent ﬁ?s ran
(20059 fdaed réjarnlng and by affecting several DNA damage signaling pathways.
P ARRHnhiltitors: have alsosheen shevintobatusefuhigiteeating e uteibing s have

been RBRRIG t%%w&@rm@trd@@@%@Mﬁ%5@@%@&9@9{6&8%@@@%&%@] preventing
For instance, it has b ari’pps

tummFgﬁ\%F[ Ig::fg?fsc 1 ecr)gl 0 011 eym?arct IQ:’StJa Eeég?yclaél%ngknéﬁl&lg Cthn%ﬁfﬂ 42;

1ze cause

and ff%fe;{eﬁﬂ@ﬁn Ripthel Rehrt %Pék’éi@iaﬂ%a%@%kéﬁbﬁsqw%e@@%éF&%) 39-39)
damaging]®wjeetionredi3tamiho=den pammblﬁhjn wikq)algitheroomevani= A strand break
rejoinREIAR 9964%@%5&%@%%9@! @ }%&%%ed similar

%gi n |nf ct Si the 420/

R s S R LR e s e gadgtmonte
myoci’ﬁ‘ﬁa%@]§%%;i5§%5ﬁ1¥p@?ﬁb‘@adé@’r@és@ﬁﬁg@@pﬁ Beset rdsltsomiakegee, it has been
demotieasenalkie 40 dssuimeithab PARPHMIeNS Q@Mﬁﬁlb’@g&@fﬂmmﬂ&[}te causcd by

lsch(,ﬂﬁﬁ%ﬂ’%ﬁ AT L FPRRT iSO, UL of E!ﬁ%&%%%%?ﬂ? tESHE( N{%i%s & single
679-683). Simi| rflndlngs ave also been reported in pigs (E
njec PR ALY

B %sws%ed W B8 A AT rHEYEE NSy, @0y or Ore thinute
before7@BTH:861,) emecihsdoger (SHotko (2004 2¢t 426-BohbRA R ihtibitersle 1.:
dihydhavesbeandrinonsisated asbeinpuseihirtieating GerHainyassWan compar&ble

degropt%%aé??ﬁ)s%@ng e 1}3 ks n§§19ie{?’}8££wﬁ£¥i§?oda'l‘?ﬁ‘ %@Eﬁ%@?gg@%s could

hys. Acta (198 Clin, Invest, (19 _ .
salvage RyERUERIISEP TN %ﬁ%&m}%ﬂg&m&g (HEGRESRIDIFRISAIAS (1997)
94.67 @83 bSeyleniydieco gmizedsbpRARPoS:d majgs Comtributing factor (0998)
359: 1wqf%@liﬁﬁﬁﬁﬁfﬁtﬁﬁ@%ss%hwmbﬁ%%Es@'@ibjtfg{dsw@Ié&% (3”&5&6‘&(9@@#) 21:426-32).
FEAR IR OROR0A AR NIRRT RLLOREAR AR
beeh demonstrated to play a role in the pa Gf\il'u enesis of em(?rch
discasghoeripNIRS (2666Y 7 RIGR0 Y Gsp)oxici, ﬁafpc(ﬁmbﬁwé%vécﬁé@ﬁf%% 1014:1-

7. J. (démiamstrateePds UBingLasettl). farntyeatmeit Of iffindaon gishase sdsrestrand

breaicsplﬂ@ﬂﬁﬁf%?Qgﬁ%&?ﬁ%‘é‘@c{ﬁ&@fﬁ@\ glqaz%agg I@@gﬁ%%mlhw @éxﬁill&gnl?ﬁgﬁactor o
emonstrated that effici infectio amma )

such Ubiocke o %/IUOIAIL’I of‘lqulg%ac |\§|t Qs%émw%? Sition o %%541) 39:38-46 and

€in
PNAS@@&W@&%&&@%M%Bt%hilﬁf@éﬂé?%q%lﬁ@éﬁ%%WmW@c@}@ i the
pathoyansisstifterenthegit thoes (ANISqEY) @096} 020 (6r3992-4000). Inhibitors

OpRAR E’@Y@@H@@%@M@gg&ﬁ&%é@ ayﬁaﬂg 3 anikyiral mg%gn ggﬁ%ghmm
dl&'edsgg@scer Zﬁ%f?g{ af?) iﬁfﬁg%%?t)o?% 2 E(s)él?lgsd%%?\é V25th2 treatment
oth@\/@iﬁ@i@ﬂe@f@atéiﬁﬁhf@ﬁél“@is@féi§@bw@rmsaWp’écrldtab%m@ramﬁan cells is
blockdidiyatie combplicatons PhanwacolsgitahReseaelt (2Q08)ib2i6fdyiral vector
infect? f?ﬁﬁs‘%@&%ﬂ@&?ﬁ% 9‘88[% ﬁP@zﬁ%%Ee&@é Qﬁ'@é’i‘!‘%@s?(f? ”ﬁ%?ofé%grg‘ 1896)
T6{6}: gfgézg@gsuc n figro él%?:r: 183%3&5]%6 Veioped for use m anti-viral therapies
and in cancer treatment (WO 91/ I 859])

In vitro and in vivo experiments have demonstrated that PARP inhibitors can be used for
the treatment or prevention of antoimmune diseases such as Type I diabetes and diabetic
complications (Pharmacological Research (2005) 52:60-71).

PARP inhibition has been speculated as delaying the onset of aging characteristics in
human fibroblasts (Biochem. Biophvs. Res. Comm. (1994) 201(2}.665-672 and Pharmacaological



WO 2008/084261PCT/G132008/050018 - 4 - Research (2005) 52:93-99).
This may be related to the rote that PARP plays in controlling telomerc
function (Nature GC77., (1999) 230):76-80). The vast majority of
WOPARPRdHRIbItors to date interact with the nicotinamide bindingdomainmfeseo:s
the enzyme and behave as competitive_inhibitors with respect to NADH
(Piped Op/1?. Then Patents (2004) 14:1531-1551). Structural analogues of

enza idc derjvatives were among the first
Regeam%c?; oulé% ?o he mvestl E]eg{lﬁg %B%rglaﬁ%%%@é?laﬁﬁe’%omomng

te Omcfﬁcﬂé’&ﬁ@% Rerers @@hk(ﬂrﬁﬁ% itéAlactivity and possess other effects
Ufireledechte] FARPf inhikitiomiTihus (there iseaeedii ALOVIERANERL binding

dmmm&w&n@%&%&e&ym&wm i [glated PARP inf 'W&’{% *?%Wf Opin

rlbe 0'1999/59973 | Odiscloses amid
Ther: rjsa}g(lgt Qt%e?rd%z]g ftiggbl%l%‘ rﬂ%ﬂﬂfé%&ﬁét%%ﬁ%ﬁ%ﬂé%ﬁg@ benzamide
and dcwwmm%e8m@|$§cwséisamm@@m§umt@dlmmgaceW@ RAGHOMTBHMIO
Howev2000426 282:Mviek 21@9@53@5@9iﬁMQt%%ggéﬁigg%nW]gsgngQ{ﬁ%@Q@ﬁc}é%s?lgné elated 1o
1 /
s SERARIEIE R TR WSO R e

HiE SRSt A bérZol m@&fﬁe@aﬁamﬂa@@f BfRY EFQETIB2H O 1999/59973
10 disclosgiigpiodesulBtmide ubstituted benzoxazalesnberdt hasnavnosurprisingly

WO20bpendisaeesed mmmmmmgmd@@qlswmﬁpw%ews199 WO

, t tivi
200(}/3%%' ADP- ﬁ?ﬁ r@i@@@i&%e\? @f C(;grg‘po glrtjﬂg&&r(gse\?’{p
2003/ 104 g Sui Cdfaty SSelea s TN o AP eneir PARD2,

2000729 eycadsty shiown plrtictiti iy og dnd e el oboal lular2@aetivitt £P 0879820 discloses

15 amide d@apnsialinggoodanti-proliferative effects in BRCA1 and BRCA2

cient ceII Ilnes re ent disclosure; in a first aspect,provides
ﬁcjlghrlnpoun Sort T g?g \g;g%l%éﬁmg%q &%W%Fﬁﬁé?ﬁégéﬁl&?ﬁ?sm
disc] Oqgrﬁm%‘éﬁ%?mwn@gbl’]@ﬁﬁrﬁf&@é%@l@%@@e@ﬁabiﬁ s@ftsly(ADP-ribose)polymerase
(PARBtETRmSaerpamBuOmarsheweldnanemphodinentRhjs hydrogen. In

as mﬁ@%ﬁﬁfﬁ(ﬁ@@%@%@hﬁﬂ@”ﬁﬁcﬁ%& @QO%&”H&?L%”T%“ § '§§o‘ ¥dlrogie céllular

20 activity, demonstrating good anti-proliferative effects in BRCA1 and BRCA2 deficient cell linos,
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The present disclosure, in a first aspect,provides compounds of formula I

CONH,

R’

(n)
wherein:

R' is hydrogen or fluorine: and

[
e

R* is hydrogen or fluorine:
or pharmaceutically acceptable salts, stereoisomers or tautomers thereof.

In an embodiment R’ is hydrogen.
In another embodiment R’ is fluorine.

30 In an embodiment R is hydrogen.
[n another embodiment R” is fluorine.
In an embodiment R’ is hydrogen and R” is hydrogen or fluorine.
In another embodiment R’ is fluorine and R is hydrogen or fluorine.

. . Q.
In another embodiment R’ is hydrogen and R” is hydrogen.



In another embodiment R2 is fluorine. In. an embodiment RI is hydrogen
and R2 is hydrogen or fluorine. In another embodiment Rl is fluorine and
R2 is hydrogen or quorine In another embodiment Rl is hydrogen and R2

|§1h¥g{gglg§@mﬂ]§ embodiment 12| f% en and R2 is fluorine. In
other embodiment RI st’orln*é an . In another

ﬁg%ﬁbﬁ?lﬁ(i ﬁlﬁQH%dér@‘é?rfWﬂ%%ﬂé ﬁ@orslhydrogen In another
emboclimennRidshydgaredfiyetine AncRaisdRoring,Fhe-present

diselesyes e pravides GOmpp Qfd%%ia%{] zwhefﬁ'“ Rl and R2 are
as deflnﬁ]d above; or harmaceu ically acceptable salts, stere0|somers or

tautomers therant 1h i IS B QIS0 SerE s SFdviael dsmpounds of
formula 11l: wherein Rl and R2 are as defined above; or pharmaceutically
acceptable salts or tautofriets$ithereof. The present disclosure also
provides compounds of mulq\lv (IV) wherein Rl and!R2 are as defined
above: or pharmaceu |t,/ally c‘(:eptable 8 or tautomers, thereof The
preferred identities wi ce to forg g/pre 1ously}or formula |
mutatis nuttandisk Il an are as defined5a In a nd aspect, there is
provided the compound:
244-[(3R)-Piperidin-3-y1ipheny]}-2Iﬁdpdazole-?-carboxamide ora
pharmaceutically acceptable salt or tautomer thereof.

ol 2
wherein R° and R~ are as defined above;
or pharmaceutically acceptable salts, stereoisomers or tautomers thereof.

The present disclosure also provides compounds of formula I1T:

CONIL,

(11T

. l a
wherein R’ and R” are as defined above;
or pharmaceutically acceptable salts or tautomers thereof

The present disclosure also provides compounds of formula IV:

CONH,, 2
z B i
= L N\ N
=0
LT
R
Iv)

. 1 2
wherein R’ and R” are as defined above:
or pharmaceutically acceptable salts or tautomers thereof.

The preferred identities with reference to formulae T, 111 and IV are as defined
previously for formula [ mutatis mutandis.



In a third aspect, there is provided the compound:
2-04(3R)-Piperidin-3-yllphenyl}-211-i11dazole-7-carboxamide; or a
pharmaceutically acceptable salt or taétomer thereof - 6 - The present
disclosure also includes within its scope N-oxides of the compounds of
formula | above. In general, such N-oxides may be formed on any
available nitrogen atom. The N-oxides may be fonned by conventional
means, such as reacting the compound of formula | with oxone in the
prhsemerﬂfamt@kueﬁéngpmvidéﬁhge@Wﬁg@sclosure includes within its
R7n 8. s,0f the ounds of formulal above In general, such

o %%’é’ﬁjﬁiﬁé‘@ﬁf%% Al & ’é%‘*&%t?&%&%’%%ﬁé%%%a RIS Bl accepiable sal or

tautonyih iBH e readily convertible in vivo into the required compound of formula
|. Gankeatignal pracedpesdardhesgigatign and preparation of suitable

¢ : ivati ar cribed, for example, in "Design of Prodrugs",

2 I LinE LBse R EPEG g BETH-euc o ecepaol s

tavtoms direéologically inactive derivative of a biologically active substance
(the "parent drug," or "parent molecule”) that requires transformation
within the body in order to release the active drug, and that has improved
delivery properties over the parent drug molecule. The transformation in
vivo may-be, for example, as the result of some metabolic process, such
as chemical or enzymatic hydrolysis of a carboxylic, phosphoric or
sulphate ester, or reduction or oxidation of a susceptible functionality.
The present disclosure includes within its scope solvates of the
compounds of formula | and salts thereof, for example, hydrates. The
compounds of the present disclosure may have asymmetric centers, chiral
axes, and chiral planes (as described in: E.L. Eliel and S.H. Wilen,
Stereochemismv of Carbon Compounds, John Wiley & Sons, New York,
1994, pages 1119-1190), and occur as racernates, racemic mixtures, and
as individual diastereomers, with all possible isomers and mixtures
thereof, including optical isomers, all such stereocisomers being included in
the present invention. In addition, the compounds disclosed herein may
exist as tautomers and both tauton-ieric forms are intended to be
encompassed by the scope of the invention, even though only one
tautomeric structure is depicted. The compounds may exist in
different isomeric forms, all of which are encompassed by the present
disclosure. The compounds may exist in a number of different
polymorphic forms. 6a In a fourth aspect, there is provided a
pharmaceutical composition comprising a compound as defined above, or
a pharmaceutically acceptable salt, tautomer or stereocisomer thereof in
association with a pharmaceutically acceptable can-ier. In a fifth
aspect, there is provided a compound as defined above, or a
pharmaceutically acceptable salt, stereoisomer, tautomer thereof and an
anti-cancer agent for simultaneous, separate or sequential administration.
In a sixth aspect, there is provided a compound as defined above, or a
pharmaceutically acceptable salt, stereocisomer or tautomer thereof; for
use in therapy. In a seventh aspect, there is provided the use of a
compound as defined above, or a pharmaceutically acceptable salt,
stereoisomer or tautomer thereof for the manufacture of a medicament for
the treatment or prevention of conditions which can be ameliorated by the
inhibition of poly(ADPribose) polymerase (PARP). In an eighth
aspect, there is provided the use of a compound as defined above, or a
pharmaceutically acceptable salt, stereocisomer or tautomer thereof for the
manufacture of a medicament for the treatment or prevention of cancer,
inflammatory diseases, reperfusion injuries, ischemic conditions, stroke,
renal failure, cardiovascular diseases, vascular diseases other than
cardiovascular diseases, diabetes, neurodegenerative diseases, retroviral
infection, retinal damage or skin senescence and UV-induced skin
damage. In a ninth aspect, there is provided a compound as defined
above, or a pharmaceutically acceptable salt, stereocisomer or tautomer,

as a chemo- and/or radiosensitizer for cancer treatment. As used
harein C1 Aallkvl renrecaente a hranched c<traicht-chain and evelie



Particular compounds within the scope of the present invention are: 3-
(4[7-(Aminocarbonyl)-2L1-indazol-2-yl]phenyl}piperidinium chloride; 2-
{4-[(3R)-Piperidin-3-yl]phenyl }-2H-indazole-7-carboxamide;
2-{4-[(3S)-Piperidin-3-yl]phenyl}-2H-indazole-7-carboxamide; 3-
1447-(Aminocarbony1)-5-fluoro-2H-indazol-2-yl]pheny! pipe idinium
rifluoroacetate; WO 2008/084261PCT/6B2008/050018 - 7 -

o B9 575 R O cRU P ISt SRy iessg 9 S Pkiivd af Sle Proariokaride

formulatfiftboveadet@iesral, such N-oxides may be formed on .any available nitrogen atom. The

N-oxide3 ﬁﬁ§7b4m{%cﬁy%%¥gn%ﬂ1m% 2 %gﬁ)ggrll ptlfo englenel;%rrgpound of formula

tritluoroacetate;

with OX%niélﬂo“c(f B qeﬁjﬁ%ﬂ&’%eédy‘l’b"?féﬁyl) 2H-indazole-7-carboxamide;
(Bs)pseRdisgRmin ceelrBony L)i2 18 sinua zotR gl pherylpiperidinifrmula

above. DRlQA@E:], such prodrugs will be functional derivatives of the com&)oundc; of formula I
which a@ @a@ﬁ}%%@ﬁﬂ;‘f&%%@ QXL]C) ng' T tlaré;qg %,%I c%lﬂgygﬂielg Y iL [I)I Qr%ﬁlile{ry N ?onvum ional

pmced”‘f?f)? I’%ﬁ&ﬁﬁe?“(ﬁl ﬂfﬂé?ﬂ&ﬂ?ﬁ@%ﬁh@rrﬁmd—?ﬁ Pigdzaladtizarboxamidescribed, for
exampie(Sy-SLRugn e P dpipetidih-3-yiphdnyi)d2 BHpdazoled&carboxamide;

A&)@Eﬂa @@%@ﬁhﬂ?{@a&mg%ﬁw &a)élmhﬁ&é,é‘& &ﬁ&%q%zﬁ'&izrﬁ%{ Doxami

=5-F rqu {3 -fluoro-4-piperidi
s At TOAN ph A ey SCmpdpte s, e bod
in order f&@\&a@%@%ﬁ@aﬁfoﬁ%&sa%%fhgtevmmﬁa@mmmmmesever the parent drug
moleculgofiipountscanealsoiprovidedy be, fopariicipar, QQm&E%ﬂthffm%ﬂf aReMolic

process, I%ﬂﬁ@&@n%ﬁ-%ﬂ@n@mﬂg‘iﬂﬁw& A &%g%a%%{u‘g Sl zc or s1 phaic ester,

or reduc? e(r}lz o] r?lgl’p logid gus%rea matceutlcally acce ases or
automer thereo §tereo§? % ERAPESHBE 15compound arc also provided.

Aparentstseomporradss tidhjsréseetinvertioncigthe compounds of formula 1
and salts&hb@ef(ﬁﬁ@rl@j@aﬁﬁmw]ﬁﬁenyl -2H-indazo le-7-carboxami de; or a
BhANAG J} gsalt, free base or tautomer thereof
e .s"%%‘ﬁn“aa A ate BI85 e, 20 Bt
chiral Planeﬁ]gao“un ﬁﬁg %J(;nl? M,épl ontis-Wilen, Stereochemistry of Carbon
Compoupdsa JeBs il @eﬁdmywpheﬁynlg 2RSihdaetel Tiarhoxanides @ufas racemates,
racemic phanmacendiealyacerplableisalinfee Qﬂﬁ?ﬁﬂ&@#ﬁ?&%&ﬁ%g%d mixtures

thereof. lﬁg@aagm oS EQ@&%% %f@{%ﬁ%m&%g;% S0 Rroyided, Aparticular.  wion

In additi o(t:m &g‘ﬁf esent invention Is:

%P DEATHHS JD A BB IR 281 B HempI RIS eliHigevomeric forms
arc mi@ﬁﬁ@ﬁd@rb%@@@&t@p%ﬁ@dﬁcryathﬂa@mmc;émyeamemt@mezfr@etbasaaafrﬂ@ztﬁﬁm@ﬁmmenc
structurcthefegdti&tereosiomers thereof of this compound are also provided.

The compounds may exist in different isomeric forms, all of which are encompassed by

the present disclosure.
The compounds may exist in a aumber of different pelymorphic forms.



A particular compound of the present invention is:
5-Fluoro-2-(3-fluoro-4-piperidin-3-ylphenyl)-2H-indazole-7-carboxamide
trifluoroacetate; 30or a pharmaceutically acceptable free base or tautomer
thereof. Stereosiomers thereof of this compound are also provided. A
particular compound of the present invention is:

(35) Biquk7agarrinGesronyY)opH 4 idaroienyitphemylipiperidiniuprising a compound as
defined-mmetbyihenzenesulionateiorrpharmacgitically aseentahle HeePASEBkiation with
4 pha}%géglglgrﬂthae&eo{ Etecrcoiselronlers thereof of this 35compound are also

provi ed.” “Mcluded i the instant invention is the free base of

caimpalinaser-rbrinisarm il dvetomp tedshanfiecticallyragteptabletsaltsacceptabie
salt, BRELSIBTENISMINRES th@é%@faEEJﬂ%rC@Hﬂp@ﬂ]BQ-Sa%fn‘ih%Pr@%ﬂﬁﬁ@&%{‘@@ﬁh;‘é@@ or sequential

p&g;g{t}onated at the N atom(s) of an amine and/or N containing

nheteroc'ycle WO 2008/084261PCT/G432008/050018 - 8 - moiety to form

a Salt. THE tewertirdepaserreférd i teaemidescotapoundsoirenon-saltarmaceutically
acceplignsalingeencompassadphammacguiicaly Agsaptable salts not only

inlude fhe salts gxemplified for the spegifc compounds desorived hereiny -

but also all the typical pharmaceutically acteptabie SAIB G héréd fsnatove. or 2
pharmapaaisible @t ab st glancoTive frew fevmnest therspdieifit saltodhspountls medicament
for thotessiled-may-bedisolateiHRIRgWerINIGUes knevwiRdthe Bt iffkition of noby( ADP-

hoscEXaMple, the free form may be regenerated by treating the salt with a
ribosh? 31 Eﬁerd f&% . g .

shi 5? te aqueous base solution such as dilute aqueous NaOH,

pdtassiuiieithrBiaie Mafnib i rdads dtitumchicarb ot THeafret fioethsibove, or a
pharmmalytidizﬂ'ﬁ@ I’aff@mﬁﬂ?@ﬂéﬁﬁ ngela&ﬁm@alﬁlf @Hl?ﬁn%@ @ﬂ@%b Tahtnim@%ﬂﬁil%f%lﬁyﬁi %@lai medicament

- aRroper such as solubility in polar solvents, byt the acid a ase salts . :
o oy Bhoratechcally S ATEHELS el Forss eV NoaGrin schemic
conditigsny Fise &LOF tRBIkeridnyascuiTh slistrsem acetiratisece pthldhealterfovascular
di seas;éELei ia@aatlfegmmam&i@aﬂiﬁg@ynmm ﬁf&ﬁﬂom 60N Bwfgi%pikm i@nescence and
UV-in'&h\’:%Q@gl'ﬂ M%gg contain a basic or aC|d|q moiety by conventional chemlcal

methods. Generally, the salts of the basic compounds are prepared either
. byich BREhatise-cHIBmAOYRIBIN or Byreasthestielined periswitha pharmaceutically
acceptshbichiometit amountsomaithsanlbexcessofinesadesired saltaforming men:.
inorganic or organic acid in a suitable solvent or various combinations of

solvertad irairarfy tsydaterefatie abidiccbom porigts dra fonmendy saturated
aliphagabtidnswittotbe appeapiaie;inorganie oLewaisohasems. FhRbSample, “C, salkyl”
speciPOAMAERIICaMARCERAPIe SalS 0t e AATRAHINS RIS IBNRNIRN 1 syl

non-toxic salts of t thi ’

ol |nclui§1cth<? onverntiona f the compounds of invention
YO ORS Nt %@Hé IR BaLiEroimetaht SO ABbim Wit cArTiRbAfarigroups are
methygighithatid or polymeric acid. For example, conventional non-toxic salts

inehidedaosensenivad fromdnerganic acits sHehashiydrashiosic,

admi

_ygrabrom Qigdic, sulfuric,sulfurous. sulfamic, phosphoric,
ﬁ Ej}%ﬁ]%%%t ic% gg Ctléze ﬁ%?géngﬁ?gg%%lté%repé:;lg @S‘m organic

4

ho:s . ¢ :
:“@%%S%Pﬁﬁﬂdé’é‘%1'&’(1:-][?&‘,SBVé-b‘l%ﬁré?‘%mﬂiC@]l?%ﬁE?1§?éaric, lactic, mile,
4

"
3

N T N T S
e e
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25salicylic, sulfanilic, 2-acetoxy-benzoic, fumaric, toluenesulfonic,
methanesulfonic, ethane disuifonic, oxalic, isethionic, palmitic, gluconic,
ascorbic, phenylacctic, aspartic, cinnamic, pyruvic, ethanesulfonic,

Wethasdisulfonic, valcric, trifluoroacetic and the like. Examplesi 63iiitaloreo18
polymeric salts include those derived ffam the polymeric acids such as
tannic acid, carboxymethyl cellulose. Preferably, a pharmaceutically

5~ Flu? C%Eﬁ??i orG- lIi {Qvfn %]%1 (I)f? }airlrlrglsaac;%qwé/aal‘lborplgta%cl et 'g{? dCE":?atC
_,, formula and divalent of an Inorganic or organic acl
{4- Qn{ts\aaame?ﬁbalm%%aeéwa%ryﬁeé@ath@v@%%f%.% RRGTBNtains
5-Flu@requiviaperis dof & -garhpound [dfifolmika {1 ahdxdegaivalent of an
(38)- BﬂM%Wﬁx%&f&%ﬁﬁ}@l&%&&aﬂﬂ}ﬁwﬁhﬁ’(&‘@%%?@ﬂ%%geptame
IS.inve tlon rill %oq tate chlorl eor to?%{latg salts.
(3R)-3~ ;ﬂh{ml c{a.zo 1] ne
rticu arﬁ/, p% maceuticall a\(/bfg aits ‘G this Tvehtion are
(R)- St’ﬁél%‘STr?ﬂ%Pcﬂééé{&%é dﬂﬂh@&ﬁr&%@@%c‘lﬂ %%@Hﬁ?ﬂent the salt is
{8)-5-tFiflvosdacetpiteritiafothpdic eyhbdHindnt the7saltischiodide. In another

(R)- sqrnmglmwtffm @@lﬁsﬁﬁmaéeyz henkE: 361 Joluienesulignic acid can be
Lﬁed in er wit ethylben ene.s Ifonle aC| andt Iuene

(554 ateb O s R Tetit e TES e B i oo

and phm%ﬂ%@m@@é%%s@@qéw@» OYHEATHES é@@ﬂwu ﬁ@cnm@mrs thereof of

these poasentityertiomisracidid, suitable "pharmaceutically acceptable salts"

re}f\%%@cﬁﬁﬂ%&%%ﬁ%doﬂﬂyﬂ?@@{[‘ﬁﬁ%‘ﬁ ically. acceptable non-toxic bases
, uding inqrganic_bas organic bases. Salts derived from inorganic
-G i

T IN OB ERIRIBTH EYPPer RPHE: ferrous,
or a plighinacewisghegivarp shisnembe sl s, Barmgaows  pStassisimnssdivmeso € of this
comp@iﬂﬁ @maub@ﬂi@id%articularly preferred arc the ammonium, calcium,

Sneslm. BTN L ST feln el derved o

24 @ﬁ maceutlca acceptable organic non-toxic bases include salts of

ﬁ?a?f‘gé%r{’dﬁlrl}l?%‘ﬁﬁlﬁeﬁ% s SEBRBEE: amines including
or a phaturalyioedring gablstituite & enbime syrayolivaminesdn @ tasisitorers thereof of
this cO¥GDANGErEeFINSIBUER@S arginine Iysine betaine caffeine, cho Eine,
N ibenzylet |am ne, eth mlne diethylamine,
; 'glgaﬁg)‘/f%rﬁ}ncget %%%4 gﬁ et I%/é%lﬁoe%anol ethanolamine, diethano
2-{4-6d h‘@p%&%ﬁé&%@?ﬁlﬁg W{etﬁ%?prfdﬁ‘h@’i%’ﬁﬁlﬂplpendme glucamine,
or a phiucesamicg!yhisticdindhydrabantinesisoprapylanmine;dysinecosiomers thereof of

this coRGIHYIGIURRMIBGsURIRNOlINE, piperazine, piperidine, polyamine resins,
procaine, purines, tt the blr%mlne trlethﬁla[mne trimethylamine

tl’lpl’%p tamlne £ iome hamlnglcél amine, 15butylamine,
3-{4- We%%éﬁﬁﬁ@%ﬁ@rﬁﬂ%‘éﬂ?y?dﬁ%@lﬁb%& THk RiRgrighiaine rifluoppeectate;
or a pprapacatioe: bf thedphdrimfree btically @cceptablersaflislasctibecdabbyednd this
comp&ﬁﬁ@ %ng@ Q@H@@ceutlcally acceptable salts is more fully described by

et aI Q Sci., 'Pharmaceutical Salts', 66:1-19. It will
%e Y éd’ ?H O%H’ 8&&'5&%85%%? ti5B' B &ent invention are potentially

5-F lu@ﬁ@e?r(él Soenitd-vireiitierorishemte Uhdedphipsiosgheatoofdiiohswacelate;
or a phlepietonatedyacicipimoigidmileor tautomer thereof. Stereosiomers thereof of this

compound are also provided.

A particular compound of the present invention is:
(35)-3~{4-[7-(aminocarbonyl)-2H-indazol-2-yl]phenyl } piperidinium 4-methylbenzenesulfonate;
or a pharmaceutically acceptable free base or tautomer thereof. Stercosiomers thereof of this
compound are also provided.

Included in the instant invention is the free base of compounds of Formula 1, as well as
the pharmaceutically acceptable salts and stereoisomers thereof, The compounds of the present

mvention can be protonated at the N atom(s) of an amine and/or N containing heterocycle



1G

25

35

compound, such as a carboxyl group, may be anionic, and this electronic

charge might then be balanced off internally against the cationic charge of

a protonated or alkylated basic moiety, such as a quaternary nitrogen
WEtPR/084261 The compounds of the invention can be used irPaTeslaoE /656018

treatment of the human or 25animal b@dy by therapy. The invention

provides compounds for use in the treatment or prevention of conditions

moml\éym%r(??n P %arﬂ?h?@r %tleqigé( gggem II% Esqg gﬁ:pa?l @Po%}qggﬁg Or}/ n-—ﬁsieoim The

see, for examp le, Nature Review ISCOV

encomypggged p W*ﬁiﬁ@%ﬁ%”ﬁfr%@@ﬁﬁﬂ?e‘ﬁ%ﬁ%r%%ﬂé@&‘%%éﬂﬁn‘%?‘f&%lﬂ‘éf@ the
specifiorcasgpinutile dnamifatherei 8Joft alnved i cheneniddrithetreatrtienitoncceptable salts of
the fr @f@@/@m@@@&ﬁﬁ@mﬁl@n&wﬁ@a pam@@r@éngﬂqr@t%wmﬁé&@lbﬁmﬂ&wq
bl (y](lADP rLb ﬁeg ols¥mera P The res nventio Ia lld
descr (}i)cf Oﬁ # o ie ucs KWL 1T 10 ag ‘O cx%nc%c 10 rcc Ot may be
a methbd for the treatrient of reven jon of conditions W

rtgeﬂ%éﬂ&ﬁéféﬁtﬂggt% wﬁrﬁt%ﬁ élﬁl&hiﬁ(ﬁlﬁ}mﬁﬁﬁg%%éwg?h@@rem@m dilute
aqueonhiSiCitiethoek com prisesiadministration: ioadpatidntirboeesd thatebéof@ms may

differefegtuMSAMQun:af ?aﬁEPo?ﬁ’imQﬁH&gh%t erEQH!% &%F}PQE&PQ& such as solubility
BRRS

ormula I. inhibitors of the

com rlsmg m
i ol B R et b PR e A S raTh o hei
lespeww @ee%gzémumez@é@%wmmle82008/050018 10- The
carnpplunas:of thesinveniipmiskesuse i dor lﬂlﬁm{ﬁaiﬂﬂ@ﬂlrﬁ% ieflepamatonsized from

the co%%%ﬁﬁ§§omﬁw ding.ceRdilions J&ﬁg [Hing,9m.praan g L6 ﬁ%{?@na

hroni cmfla éggcator% llsea es of the joints, |nclud| g arthritis,
chem LTRSS AR bOtSt b e oM BRI S R fon
exCh&nméhgéﬁdbmepﬁés@rrw@p@qhﬂsmhmﬁt@r?ab@)wetmts;edsem@mmaw@ﬁsugr with an
cxceséuiaaaaaas@»@@ﬁﬂs,f&mggtﬁ@agraﬁr@me)rgmc(;{@ﬂmﬁdoﬁﬁﬁ@&@,smﬂmmatmus

combﬂfﬂ%gésc?[as%% cﬁﬁc%ﬁﬁlﬂéﬁ) drﬂ% a%%gl:ér)] ; iy a@i‘é?cycgg? r&%ndg'%nd %%d% reactions

chronic obstructive airwa ammatory eases of the ey

with ll’r‘fc"I’BH’iﬁar%?dﬁﬁq%r‘&p‘?f(’?ﬂlﬁ%%a onehocerciasis, uveitis,
syrhpathisticophthsbijtiscardbhdeptsthatheitsnghronis afffamimeatonpn include the

convedignases0idhe qum omw%aqagmwﬁm%p%mpﬁlﬁnmgm;ﬁg a basic

1]_,is’w&,le(p Xml,lrgl%%mato diseases of the. gldne %gc%ﬁgfc@

1 IH fll'llﬂ (}_I]‘Gdﬂlc ac
com ications, glome Fitis an SIs; Inflammator

non-tqie &K iHe\u@%ﬁaféaé?aa%qlrﬂam@%gawaﬁ@%w@a:ﬂémﬁirmhﬁ?ﬁmmﬁpbmm
hydrodideasedioidhe lfeniral ndivous systeiny inghdingochrenic demmyalindtingas well as

salts }‘Qb@%@&?§&ﬁt@%ﬂ§5% Sysken a&HB'@%ﬁ@ﬁf@%@@ﬂQ%f@@ﬁd stearic, lactic,

q L{I’O e neratlo and Alzheimer's dhs ase in chonIJ eniny 51
mdhc dar Eiriﬁ ars l[f(cll}lOIC ¥QiCIC 1812/ acelr g umm;c benzmc
omye tls Arkinsors disease

s wya?n%%bhrc BaRerHSChIHEIS a6 r‘é?ll‘éﬁﬂééf%g@ﬁfﬁméuéﬁ“{?ébﬁaﬁtis cthane
disulfahidbetiaicomplicationsaimdisdirigednit notlirbite @ hen jateuoersgampleinamic,
}auv»eamfﬁ%uﬁxat%namﬁ@ Ltﬁs%[}’éﬁi%"@&%‘ést@fc@oH&QM@EBM&@G?%%}H& of

eart such as ca che
RISt o i
carboytpet wé@%lb,é@smaP@éﬁ%@ﬂ@mﬁw@ﬁ@mﬁaﬁmﬁm@mﬁp@hén@smvcnuon
contaittcluging deaectampsiaochearicoliver faliued braivendepiaRic b aiManic or
orgsz%%giﬁ? ufpie %@@Hi%ﬁf%%aceuﬁcaily acceptable salt of this invention contains 2

equivalents of a compound of formula (I) and 1 equivalent of an inorganic or organic acid. More

or exa com?ntlondi

particularly, pharmaceutically acceptable salts of this invention are the trifluoroacetate, chloride
or tosylate salts. More particularly, pharmaceutically acceptable salts of this invention are the
triflucroacetate or the chloride salts, In an embodiment the salt is trifluoroacetate, In another
embodiment the salt is chloride. In another embodiment the salt is tosylate.

The term toluenesulfonic acid can be used interchangeably with 4-methylbenzene

sulfonic acid, and toluene sulfonates can also be referred to as tosylate salts.
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20syndrome (MODS) (multiple organ failure (MOE)). The inflammatory

disease can also be a systemic inflammation of the body, exemplified by

gram-positive or gram negative shock, hemorrhagic or anaphylactic

WeHwekiBr26hock induced by cancer chemotherapy in responsSBCOGB2608/650618

pro-inflammatory cytokines, e. g., shoek associated with pro-inflammatory

cytokines. Such shock can be induced, e. g. by a chemotherapeutic agent

that,is administered as.g treatment for 25cancer,. Thys,the present

iy S PR Pro ti
ncceplpfie sitante it 0P HRALIHG 6 VR g TRReFATsAtbry cerRbale sonHex ic bases
inclupresentdavierttioss alsd providés ametiadifortheftreatneptor pieveniitnlc
alumi@tiRfAmmAay, diserseSopiehmethad comRrises adnuusEation Qe salts,

patient in need the(rieof of.an 3% eﬁfelcjt_lve ‘ rmouT?t Pf a compo‘u.n(;til of ,
AN SmUIR T or & CompOLiGATCMpHSING & AOMSBIRY BiTSEIATT, e reenivm,
calciugyriFeuAtYBf TRETHSIEMTHvedttiohsmiy a6 Berisefltim thawaaavert b
acceppitgventioniof sepexfusisndnjiies wiuling Hemy naltaly PesaNNGry amines,
Substijﬁﬂ_@%ﬁ@@gﬂﬂmﬁ% ﬁa%&&@l?ac!oeﬁ‘?ﬁﬁg %‘BséH&Qdaa%l'{ﬁE%?E?@M eapl%g SIOR basic ion

injury; myocaydial reperijlon injury; reperfusion 351nju[¥,re_;sult|ng rom
excm&?é?d%b’ﬁ%ﬁ%&@ ByAES: Qﬁﬁ‘grj’,e BriE Ny ShY F8paiv-Slrgery, carotid
dibengrigavtrestominsurdelyronhdmbry hagiceshobkiatdreoxipgenktion injury
dimetgsaiiingilonvlransplantation bt @rganssuctas lbeatt:iung, livehigeekoline, N-
cthyFRORERAS LSRRG, ANCeaneR i FOMRARAARRECTIBRAOANARO%E .

I1- THhus, the présent invention provides a compdéund of formuld [for
methy il AR mBAATARH e BPE HRERIRTEIETEr RAK HREBHEbEPEVER B BES:
theobreparfusisthirjumies. Th@ﬁrﬁ@eﬁﬁmm@{iaﬁﬁm@pm&d&mmtﬂi@ﬁCﬂ(_)hdrhgl.amine,
butylHGRAENRNEORIRVE PO Beteparision iniriasy which methed comprises

aqqinisyalion (o f atentinneed Hereof ot an Sefeplve AmUNLOLS oie,

i compguﬁg o} Yormula f'or a composition comprising a compound o

typica iR Petier B A6 ORBY SRR dSIRQEE T SstaiPridyy atserise (iddRiTh. Pharm.
Sci., ‘Hertreatenent/ofqdreyétiorPof ischemic conditions, inclu_ding those

resuingifione preantraRsPlRNALeRSUCh a5stehlangiag, HOSIARIR ally internal

ina, m rdial ischemia, hepatic ischemia, mesenteric artery . .
salts 0%%%%1%’%0%9%?396%1*1 er ghyswiog{)caI condifions a deprofonated aci 18/ moiety in the
compound, such as a carboxyl group, may be anionic, and this electronic charge might then be

balanced off internally against the cationic charge of a protonated or alkylated basic moicty, such
as a quaternary nitrogen atom,

The compounds of the invention can be used in a method of treatment of the human or
animal body by therapy.

The mvention provides compounds for use in the treatment or prevention of conditions
which can be ameliorated by the inhibition of poly(ADP-ribose)polymerase (PARP) (see, for
example, Nature Review Drug Discovery (2005) 4:421- 440).

Thus, the present invention provides a compound of formula 1 for use in the manufacture
of a medicament for the treatment or prevention of conditions which can be ameliorated by the
inhibition of poly(ADP-ribose)polymerase (PARP).

The present invention also provides a method for the treatment or prevention of
conditions which can be ameliorated by the inhibition of poly(ADP-ribose)polymerase (PARP),
which method comprises administration to a patient in need thereof of an effective amount of a
compound of fornula I or a composition comprising a compound of formula I,

The PARP inhibitors of the present invention are useful for the (reatment of the diseases
specified in WO 2005/082368.
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10intestinal ischemia, critical limb ischemia, chronic critical limb ischemia,

cerebral ischemia, acute cardiac ischemia, ischemia kidney disease,

ischemic liver disease, ischemic retinal disorder, septic shock, and an
Wigemstd disease of the central nervous system, such as strdKergiB2008/656018

cerebral ischemia. Thus, the prgsent invention provides a

compound of formula | for use in the manufacture 150f a medicament for

th?] Hia?rﬂ 138 Bf %Vegl %QtOf Isci%g] ﬁ@g 1ci0nqll%({l eatment ehfen#%g%nnn%ttog diseases,

iInvent IOI’] proviaes a met Od for the treatment %‘&E
inc u%&h%?ﬁf%%ﬁdﬁ%%m%ﬂ ?ﬁ%%ﬁb%@%ﬁ%f@é%% LGRS paffieptmatory

discades oé det thereo frof adireffettivesarhountiofdactmpound of foriutad bose diseases
a@soc%@éﬂQ@ﬂﬂﬂ@r&@i&p@@ﬁg’@(ﬁ%mo%mﬂmﬂw Bolvdl hﬁq@i@e’i&%lﬂ%ﬁ&'@ﬂ
cc1§ o E:cg a om%% und %oi?gzmalfll% n ssdecalrflléfp & n?}%g %ﬁ% c;[1u yr ﬁ:ﬁ %18(:&303 such as
camen reatrent or preven ion'o

as""‘“W’r\ié’ﬁ‘ﬂ?dﬁ%@ﬁ%@}%‘hsm@ﬂ%@f@ﬂ%ﬁ%&frﬁ%ﬁ%@%ﬁ@%ﬁb@ﬁ@%‘%mke
inflarvimchrmiéthed cofmiprisesiadminigtration! tdyatpatientirneed theteoteiats, uveitis,

Sympﬁ{@%ﬁﬁlm%ﬂg %@&%mfmgﬂsf@%ﬂﬁ: | O 2 LOMROIHRR COTMEIS NG,

. ]u&a P?\lﬁ[l;d of ormuqa %Q i 1 ‘if ri.mdg of thﬁ;nsgant mg}e{r:mon {ahe Kidne
TS PR L YO PR S RS BrevEntiBh of CRISRITBIPRc e Pera T ¢ A
includipipeemic cphidicgiopreglomarentivn providesrisoinpatine oifommiitasses of the
skin iferudsesincthe daanufiaciye oias metieament forthe direatdlenkel of the central
nervo%% %@HP%Q fugna! dailiie-aLhe %&ﬁ‘?ﬁﬁ{%’f &%%%Q&@Qf%%%&%‘ﬂg§§s§l—:ﬁ?%‘?ﬁp;e

ent or prevention of ren allure, which met od tomprises
s¢ mﬁ’dnﬁuf%%ré?ﬁ&???d“&”b%‘if’e%?ﬁ"ﬁ%’é’&d‘?ﬂé?@?BTl%EnSe‘ﬁ%‘@ﬁe AR ES.
encepipleippeiiies of frmula'y dsersompogitivencommstisingray conpboulebof sclerosis and
viral d0EMBlaune JReptampeundsaf tbepnsiainventian Mayalsobekdeilimmune-

compf@! %?e%ﬁ%”@?ﬁ %ﬁcplrv?vlgsn [E%X%%ﬁ@%%jhena 2l I“g S\; Ia%easc,s of the heart

cardigvascular diseas SSUC as peri OCC

such 4 RGNS BUNBFNG ) AAGERS BISEALD I ToHaR A aferosclerosis; a
well sacrocysnobis, Gsytheo thelalgidavengusittmombdsisyvangosewweinrsis, including

preec@fﬁ%@vsﬁn@u&gﬁtwaﬂim Bedema @ﬁﬁﬁ@@?%ﬂ?ﬁa andhi{ﬂﬁﬁﬂg}@r@afﬁﬁ?%ncnon
(0)Y] or uUse In.the manufacture o

R Lo B R D R
W“@%wﬂa‘ﬂm&\y%ﬁfé?ﬂd@é{s@é@fﬁW@p czbbwea“rzmqﬂ@w@gmwmw hock,
hemontRagic orEnepprésant shvehtiorsialsh providesacaeth ot daothe ap@atmarﬁqﬁso {0
pro- mﬁ’l@ﬂﬁﬁ&% ofpsrular glsmsd@ébaamlﬁwtpmlﬁa@ &?in)é\éh ighkn

rises administration to atient in need
o o1 CoBOU BV, L8 SRR corh AR o

canceh compound of formulal. 5The compounds of the instant invention may
alSloubgluspfedcdaritivertreatprenidos a compound of formula 1 for use in the manufacture

of a medicament for treating or preventing inflammatory diseases.

The present invention also provides a method for the treatment or prevention of
mflammatory diseases, which method comprises administration to a patient in need thereof of an
effective amount of a compound of formula I or a composition comprising a compound of
formuia 1.

The compounds of the instant invention may also be useful in the treatment or prevention

of reperfusion injuries, resulting from naturally occurring episodes and during a surgical

procedure, such as intestinal reperfusion injury; myocardial reperfusion injury; reperfusion
mjury resulting from cardiopulmonary bypass surgery, aortic aneurysm repair surgery, carotid
endarterectomy surgery, or hemorrhagic shock; and reoxygenation injury resulting from

transplantation of organs such as heart, lung, liver, kidney, pancreas, intestine, and cornea.
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prevention of cardiovascular diseases such as chronic heart failure,

atherosclerosis, congestive heart failure, circulatory shock,

cardiomyopathy, cardiac transplant, myocardialinfarction, and a cardiac
WarehHiRtRe such as atrial fibrillation, supraventricular tachyc&YdlaGBitfies/ 030018

flutter, and paroxysmal atrial tachycargdja. 10Thus, the present invention

provides a compound of formula | for use in the manufacture of a

m@g{gamgg&!%&hﬁ‘}sﬁaamgm UREVED [g%ﬂl?é ?(ﬁl‘%f%‘{%?%%g SHARE anufacture

resent invention also provi es am e tmatment or

ofa %%%%Wﬁz}h Of Lrbiigasel fgrpa%éaggg YFRRA et Es prises
adrhinisesatiomvordipatisotironees theetof dbafeffeotivenamquentcf imn of
reper mm@%nqc@f el E@dtm@c@@}’ﬁﬁ%ﬂt&%mn@m a Egtmﬁpi‘ﬂfﬂ%??f mﬁl cof of an
e compounds of this,invention may also be.useful for the
o S R SR bl o
formuylh bylin Dependent Diabetes Mellitus), Type i dlabetes (Non-Insulin
DépenrdappDidbetebMaliitusk gestational diabetesdutdinimunediabeigs;e vention

of1scH&%%rtQﬂﬁm!§§ dishatas H‘M@et%ﬁﬁﬂﬁ%‘ﬂ@&& %'ﬁ%ﬂ%@dx%ﬂ@ﬁ%ﬁﬁ)@sﬁ&ﬁ'%&%blc
o g§r endocrine Zoglsiaas’e a % 1y
dl'[ 1118. un% (2 I’h.:l myocayrdaia %SC 1w 13 NePAllc ISChenza, 11 ?SCénggtaéT}SlﬁféFﬁhg}ﬁla

Omega omoc gonoma, primary

intest %‘Mé‘f&%@éﬂﬁn@%ﬁ?i ﬁpﬁél#ﬁﬁ@ﬁﬁﬁ%@%wwgyiﬂ\% FEicTypecg dhsllipehemia,
acute k@esiStanethsyndranhenlipaicopkididiabetes;anid diahetesanducadby(R10ell

dlqoréaxlx@tmﬁ&%mm%pmmé AANERNIOP M AISE REWREUIRRING o1 as stroke or

b ? ent or prevention of diabetic complications, such as diabetic
cere raLatlgcr:a%:]tﬂnglaucoma retinopathy, nephropathy, (such 25
agrherSBtUITRfuN P E PR pFoRfiasdiven dibptiendephropatiayl) for use in the manufacture
of a npaliyasitopathy; gangieneppibefeph athenessleraticizrrenary arterial

d'?ﬁ@%@esgﬁ{ ipberalarier a#t%'\?ﬁﬂ@?e ARKERNChe ¢ catm ent or prey evg:nuon of ischemic

pergjycemic erosmolar coma, mononeurop athies, auto
Co“d‘H%IEﬁ“o‘?SL} ]fb‘gf’%l%‘@}?‘"]b?ﬁtaﬂ%‘ﬁ 8540 élﬁiiﬁ%ﬁr}ﬁi‘i%b‘??ﬁ%fn%%mms
amOU@b@rﬁplrtmnmv(lﬁucfhfwvaiﬁ|hf@¢tlmlwsmnnsmnmi vapdidahinfectiod Grmmula 1,
nem’f@ﬁi@ﬁiﬁt”ﬁ%ﬂl&%%ﬁb@@@é%ﬁp@@ﬁﬁ’bm}éﬂﬁm@igﬁm@e hyRerteRsigsture of a
mcdm%}éﬂeq] & | %%%@za%%?%?@éﬂ? §P£ 0pLy artery disease, retinopathy,

|a betic neuropat neuropathy, mononeuropathlcs autonomic

nefopAtyt QYBB‘?‘%@F(’&’IB‘H B VSO i &I TRASEGBhO PSR Of stroke
whichimfieGtiohy; amtisey dibmyopatiop to a fitiest thexprédentifvéntiaffprovidesant of a

comp@ﬁmmmﬁmw ul@dnﬁgwﬁgﬂr&éh@)mmml%mcﬂdﬁ%%ﬁmﬁnt for the
tr%ﬂ nt Qr tlon |abet S. 35The1§>O sent ?J nt|

El IMVCIL0n M
provi es g metl%od OI’ t ?reatment or preven on 0]

preveshiathe PRSHE HRistHBE to a patient in need thereof of an
efféuuvéuammmt o‘f\amgm pouidesfafosmplest oo Bfconyosifio meom prisinghufacture

of 2 nRGRIRMNG Al dermuiad: JVR:20AR/Q84 28L& 1{(82008/050018 - 13 -

T com oundsnczf thi mventuan mayeﬁ\}Igg Pr llﬁefu' for the treatment or

m rtcfo(rtlp’g) nggnég? |‘%18Pu’(3:|l|n SCOS|quumOI’S 5§‘1‘ BH% Ofc}gﬁ’émlon of renal

faﬂur?mv%é"émﬁh?é qm@@aﬁe&ﬁé&ll@ﬁ@@&ﬁ@s@re@ﬁffﬁ%ﬁé@@érﬁi@@atcﬁirﬁacffcctwe
amowhafdomapangiosdseonia | endathefiosarcomaymphanginparso maiomula |,

'm&%@%%&@%b%@ﬁﬂ%ﬁm‘ﬂ?ﬁQis%‘ﬁé%’&%ﬁ'f)mhg%ﬁ%%ﬂﬂ’&Qr
5Ie|on}yosar “ _m¥osarco arcoIPn ancer, colorectal cancer,
P Y LA D e L A R ChH A e CHACB B drcria
Occlu%@%&fﬂmélémé@r%oﬁhﬂg@&wmp e plmteeaneer aokaeanver,

erythropgaligancenothroat saner! aguameumeallcatsinamma basal gelbhedema and
ﬁﬁf cinom a,

tle ﬁe m *nt or
etes, W

lipede
Thus, the present invention provides a compound of formula I for use in the manufacture
of a medicament for the treatment or prevention of vascular diseases other than cardiovascular

diseases,
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adenocarcinoma, sweat gland carcinoma, sebaceous gland carcinoma,

papillary carcinoma, papillary adenocarcinomas, cystadenocarcinoma,

medullary carcinoma, bronchogenie 10carcinoma, renal cell carcinoma,
Whapat@a¥as bile duct carcinoma, choriocarcinoma, seminomay€mBromEbs6018

carcinoma, Wilms'tumor, cervical canger, uterine cancer, testicular cancer,

small cell lung carcinoma, bladder carcinoma, lung cancer, epithelial

caﬁ%lno cseh?km cancer, melanoma, ne {?as% a and r§t|nob astom

I Mvenion ars TOVE 8‘5 a4 'i'iCl'l Cd T1CTL TeVEIL
blood<borne cancers such as acut %é‘y emia %LL“S

di“ed?yﬁ%hﬁldl%%’u%‘@i@é’ﬂsl% Refhisassey WH}%H}%%@WK@@H fféﬁk@rﬂf&uo“ to a patient
in nectbacutel miyel alffastic:leukential(AMu)oacuteé fnomjelasyticomposition comprising
N Con{gyl%e(gm@(ﬁlha)gacute monoblastic leukemia, acute erythroleukemic
LiLazemlai acu'ge e al;r%r)c(loplgst&g leuk%mld L acute myelo onoc ttlc Cor
leuk&mia, acute fon §/mp oc§/c eIt id Aclte'tn f%%ren‘i dragnent ot
Pfevellélﬂ{b%@_émﬂi@ﬁi;@ﬁ@%ﬂé@kéﬁﬁ%ﬂ(ﬂgmhﬂ"?ﬁcﬁib}% Whapteleytigs, congestive
heart Railkemia@itbiy, dhaiy, celilieukenishanchrolki plenspyelomasesuisliandciion, and a

Cardta‘%"éﬁﬂkﬁllﬁﬂlé%ﬂ%éH&ﬁPﬁd%ﬂh%‘?lb@5?&&%[@&4@1%99&3%?@9"B[PHP%}M% and
pdmx%}rfﬁdﬁ m| s: Lymphomas such as Hodgkin's disease,

zﬁoma Multiple myelo ma, Waldenstrom's
mjdb‘f’@gﬂbcbmm‘ém mm@mﬁ‘aﬁﬁa@é@@ém PofpsytHe iferverainONSnanufaciure
of a nefilchiaint CangerssueRas giama ROy e astreayiomasastocytoma,

aﬁ%‘g%g%mm 85%@%9 ?fégmmﬁ'ffmﬁe medull %b@%emﬁm of

cranioph aryngloma ependymoma, pinealonia, hcmangio oma
cardioyaseiat Had s, %@bﬁ&%&%ﬁﬁbﬁaﬁ%ﬁ%@%ﬂéoxﬂé& 5o need thereof of
an eflgchwamnomag Gdemomanmhetdstatiddoraim e sieningropniaingpiraimpound of
formdnor and medulloblastoma. Thus, the present invention provides a

COMP ggmrgo%nfc% orHlnsl for P’LS Sn rh'g] earlrélg ;Ei%use%let nﬁ%gb%a ”1%%'(8{@%%1;0{1 of

treatment or prevent|on of esent invention als
diabetgsduelitus, Mgdiiperdrie ﬁé@ﬁﬁéﬁ%‘ﬁﬁﬁé@‘éﬁ’ﬁ@ﬁ%f%ﬁ@éiﬂ Molkieh Type II
diabeterethod-bomlpribescadminiztzhtion tdcHipadiemsintneeddhbresfaoi@mmune diabetes,

insuliﬁ&&?ﬁﬁ}é% @"EQ&@& @ﬂ@t@%ﬂ%‘ﬁﬂ: of form LH%&&E@&%%E@%?%%QQH&P@%H&rm
The co fthe By sentl vention

G S S S
am@‘“ﬁf@ﬁié‘l@@b SRRESGHBIRAto YRR} él'é‘*ﬁ@ﬂd@ﬂﬁ‘@?% ‘E‘SBOFE?)aTﬁa%ﬂﬁ/it}ﬂUE in
resist{seesWia-2006/p21801). @5ithe HRIdEpendentdDiNA B GBcedpaii pathivay

comp&%[%@éréqu%é%{%ﬂ%ﬁée%é §@§&$&1%Pdﬂét¥éﬁth£ﬂ‘% U&%@B%‘%@ﬁc
0 reform a f:ont nL%{e NAahteLIr)l(a Nat. Genet. (2001) 2

4 -25
Com B TR R e e%?bﬁﬁ&%’gﬁ aps \/Ugy(f’h% de,
asmicmﬁha@é%w W@W%B%H&ZB&@@W@PM@@W@B@f@bemﬂpalim:t@@%eiﬁ‘lq@lﬂ%@ feet,
atheroM-AR0ARINRADSIA(NIW=HQ2 BAD) hRARE R4l (MM&QQZ@Z@tdﬁA%@Eycemic—

hyper Qél%ﬂpgg&g) AR ANMO0Z8 1 &) DME (NM00 Q%@e?s( iioblemb, and

(NM7005431), XRCC3 (NM- 00543 RAD52 NM YO
@ Sk RIS 785 R AP ABT ‘m@f | BRCAL N 66’?2@%3018%{@}&‘1% infection
or neqvRee Hps Sl cRABDBHIENNIOOSTRD) IMRE@MWWQ@&%@@)ON B8trome of insulin
resist{NY]-QQ2488)s DPRE(RARPr M RIRBZ I  PARPIZ) GRS RBAIRPM,
mono%%i%%aﬁﬁ:é%uéﬁ%%&dpathy, a foot ulcer, a joint problem, a fungal infection, a

bacterial infection, and cardiomyopathy.

91011 Qf vascular

Thus, the present invention provides a compound of formula I for use in the manufacture
of a medicament for the treatment or prevention of diabetes,

The present invention also provides a method for the treatment or prevention of diabetes,
which method comprises administration to a patient in need thereof of an effective amount of a

compound of formula I or a composition comprising a compound of formula 1.
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XPF,MMS19, RAD51, RAD51p, RADSIC, RAD51D,DMC1, XRCCR,

XRCC3, BRCA I, BRCA2, RAD52, RAD54, RAD50,MRE11, NB51, WRN,

BLMKU70, RU80, ATM, ATRCHKZ1, CHIC, FANCA, FANCB, FANCC,

WBANEDE42EANCD2, FANCE, FANCF, 10 FANCG, FANCC, RANGB1408/650018

FANCD2, FANCE, FANCF, FANCG, RAD | and RAD9. Other proteins

involved in the HR. dependent DNA DSB repair pathway include

S e M R B em onor
canceg dpdiding ﬁi@délzs?rm%@@ér@émww e e amadiipediseeBrogated
chondbility tone patirdRdbi RSBsESthrodghdhatpathwayarelativeddo roonah,

fym pi%f—?@ds% {,%}%aa@yl\ﬂﬁ}ﬁﬂ&%@n'd& dependsnn RNA Q&ﬁa@ﬁ@:’étﬂ@ﬁ%ﬂqym g's tumor,
duced or aﬁollshe in the oﬁe or mor%gancer cells. TJ;}e activity of

0 iorE B GH B i ABM RTINS e g s
cancepn 59 5ec HGlisPEasirc thecorer o s sracanpestélisoban wmelidisal handag gomach

cancegcanaecmbichisaefigien! ikrbiRk depandanhiNA-BSRteRaia, @ﬁmp@.ﬂﬁéﬂﬁzmoma,
adcno%gpﬁd_A% %%Q,%Dgﬁﬁﬂ RNARRE 3968&%%&5%@5@‘&’%%%2%}%% cha (?iCt%r foma,

in the art (sec fof example, Science (2001

Papilifiy e mpEHERE e W@Cmmﬂ%ap? fﬁf\?é‘fﬁf&ﬂ‘ﬁ?o\%%%hagem

carcinggpspraticel formalniddrapseinatislendisufactirenef, ame divarmemtfosctheoma,

embritealBeblRhHRIEVERION AhA eancel which, isdeficientin, HRHeReRIent small cell

lung c@%ﬁ%ﬁBbﬁR@ér gcx%}/ﬁ%n Thg ? rl%sc?nt IQHe i Oc%r%%so rovllfdes a rgie melqtnomd
he tréeatment or preventlon a can rw ICh IS de ICIé |nCI9|

neur OB%@%ﬁ@ﬂ&%@?@&aﬂ?188&\#@“\%/5?@ﬁ%é&&'5‘0a&8ﬁ%ﬁ§@@h0b13%10
leukemaifiinistratiomito by patiebkininBedctherdefiof avefféotivharetiniofdl leukemia,

acute ﬁ%mmuﬂd @mrmﬁaad"mogra@@@gwm@ymm&@mmw of.fgrmula

wor U UPITETL U TS P e e S ORI v
myeloemwmaeé%kwms@em m@awbeyymm@w(wuee@#@ RikBlgkemiz,
chron{iNiyCI02876 ) e IRADL L IC3VNM- 0028 w8y B 1 (N M:ROARB 8) | XRCERy cell

cukcﬁh&%ﬁg%ﬁ%)@ %@g@":ﬂ% NMIQg?gEﬁ_){)B@Qg%QNM Q%%%ZZ %ﬁ‘@) rfslnc
e B oAb UL 457 i TR (R e fese, o

Hodgkpofn loopalssys, Mooy (paRpa ) WABRRTED! qssa@mmgzymmgicawmham
discasR RA P RRADLRRAS X PIERGGEaXREnMM S RADRSMa RABSAR, astrocytoma,

astroc %Bélcﬁ"] Rﬁ&@&i %4&1]&5 &B&J@Bﬁoﬁglgl%lfg%g%e&ﬁ%uﬁﬁDSZ

D50 NB5I, WRN, BLMKU70, RUS0, ATM. ATRCHKI,
Cfdﬂl%ffﬂéﬂ%ﬂmwc S BT AT ST B FEE PAREOES:
oligodepdeetio PANGDIZ AN OO AN SEWEANGCE, RANOSG, FANTTS brain tumor,

menin@i‘bﬁi@ﬂiﬁilﬁ%ﬁ&%ﬂﬁ@ﬁ%@ﬁi%ﬁl@lﬁaFANCG RAD | and RAD?9. In
awﬁewﬁm%mﬁognw&@ X jic&ﬁlk% % LERGALAndlor2 u%%%mfam

icient phenotype. Canc Is with enotype may be deficient in

ofa “ﬁ%ﬁ&%&f% 8;&}]%%?\?%1 or prevention of cance1

The present mvention also provides a method for the treatment or prevention of cancer,
which method comprises administration to a patient in need thereof of an effective amount of a
compound of formula I or a composition comprising a compound of formula 1.

The compounds of the present invention may also be used for the treatment of cancer
which is deficient in Homologous Recombination (HR) dependent DNA DSB repair activity (see
WO 2006/021801).

The HR dependent DNA DSB repair pathway repairs double-strand breaks (DSBs) in
DNA
via homologous mechanisms to reform a continuous DNA helix (Nat. Genet. (2001) 27(3):247-
254). The components of the HR dependent DNA DSB repair pathway include, but are not
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5expression and/or activity of BRCA1 and/or BRCA2 may bc reduced or
abolished in the cancer cells, for example by means of mutation or
polymorphism in the encoding nucleic acid, or by means of amplification,
wWigatagios aripolymorphism in a gene encoding a regulatory faotarGierees/ 050018
example the EMSY gene which encqdgs.a BRCA2 regulatory factor (Cell
(2003) 115:523-535). BRCA-1 and BRCA-2 are known tumor suppressors

._..wh ild~t ti _ t
o B S AR 0
(NV1 G35 65 RO T He SR ETOr BRER T R SRR GG (NGRS W), XRCC3
(NM redsteansertiadbeéniwedicharacterized (Exp Clin Cancer Res., (2002)
RAD%(Wmﬁwﬁh@mﬁi%ﬁwfbPﬁﬁ‘?},@‘ﬁ%ﬁg?ﬂﬁw%h'ﬁ?}% g@@m

Nthe _ Aoy . 4
o S R e ORE AL T AR BROATD Y. ADPRT
(PARTshIsO At BiElAt60HRIGH Eaiteridt M &BodrR Pidstaierand PaHeré4s! . The

XPF. sptEctipR ofvarjation Sn BRABS | @nd ARCA Risavelickaavm jJore arBaad 1,
BRCAIRSGHDE D 5 XA AVEEL PR, BIRI0BPRAConal kest(#9P2)

-15-83; Cancer Treat Res (2002) 107:29-59; Neoplasm (2003)
AT B S Bt oy e b Gt ANCE,
FANGmpittitdtionta\iReIBAEAD BIifg FctorBMSY. BAS€EFiFediN @allRADY. Other
proteihd 31928-685. RARR #ebibiters bave been«fRdemonsiiatedas Reinemsetiiors such

Eﬁg@tlegcgp ifisyllingpf BRCA-1 and BRCA-2 deficient tumors (Nature
o (200 43%1%-916 anfd%%g-gzo% Thus, the present invention provides a
A

COMPOSHI SR SR RIF G (R & ¢RecRISRURIS IR St EPRE AN B RTaTRE consist
of ongremtmentorcprevBntidncbBRAA e B RGA-edeficibit jumarsa TRRNA DSBs
throu@HEBENAMMARIIONAISE Rravides @metherforthe tigatinent QLRLRVeRtinna nSB
e )airOf %%%Ah%‘a Zg'eol%gu%e%iz agg ggkl’l% t'itlL{m:‘,orsé V(grh Tllgfh(r:n cethOd cg{‘nprises

P mlnlgfratlgn fo a patient in'nee therep(%nof an effective anotint ofa

CcOMpAEHHG B IYOPRIME PO eBmRI o BriBlidimy sl edrhPotidefss repair pathway
may Homrmikahtd in thn @x embodiment e PARP inhibitosslafvthe prasent ehith is
defici ?@ uﬁ%ﬁaia@g@@l@yﬁgg%éb%@l E%f.se@eg{%au%@éﬁm- : Mgl %ﬂgg DSB

. (see, Cancer ; e compounds o inventio
repair S A e B B R e Tosa-1289)
and ingleds JBS CBRMIHILS B RaRine-expansion-related ncurodegeneration,

Huihtipgtenis idisease, teridedy sodipease o S pinooer ¢ bell asataxi@, manufacture of a
medicfRiAtpsHBral:palideluysian Ry (RRELALRIAIRINAYM AR SEIRIRR M DNA
DSB nelalrlggg%%%neratlon, Machado-Joseph's disease, Alzheimer's disease,

PhHKiAsoNn's disease, amyotrophic lateral sclerosis, spongifomi

33dndepralopatnioa prionealars disézskianteritiphesatemsisN®)of a cancer
whichTiRdsfitienpie e dipeattionPIoVioiss a:pamponng affamulanbipeusgrikes
B R o S e e
& compOSILIGH{OWRUISRS fhERMHBIT 4180 'Br8UHES a method for treating or

pleventingadeueot Bietierativel dissadds;iwhichimdiifodpomprisBd A DSB repair
activigdministeatinn dpieepaiont ivlnaed fereof of ameifective)ameomst foﬁaﬁ-oozs?sx
PAYHE D C kR .
R b PLE TR D AR TE AR e e
o070 e)ﬁ}égﬁe@gwoo; 31), XRCC3 (NM-005432), RADS2 (NM-002879), RADS4L (NM-

003579), RAD54B (NM-012415), BRCA-1 (NM-007295), BRCA-2 (NM-060059), RADSO
(NM-005732), MREI 1A (NM-005590), NBSI (NM-002485) ), ADPRT (PARP-1), ADPRTL2,
(PARP02) CTPS, RPA, RPA1, RPA2, RPA3, XPD,ERCCI, XPF.MMS19, RAD51, RADSIp,
RAD51C, RAD51D,DMCI, XRCCR, XRCC3, BRCA1, BRCAZ, RADS2, RADS4,
RADS50,MRE11, NB51, WRN, BLMKU70, RUR0, ATM, ATRCHK 1, CHK2, FANCA,
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prevention of retroviral infection (US 5652260), retinal damage (Curr. Eye
Res. (2004), 29:403), skin senescence and UV-induced skin damage
(US5589483 and Biochem. Pharnzacol (2002) 63:921). The
WeoHFAeAEY of the invention are useful for the treatment or prevertEnusfoseo1s
premature 10aging and postponing thesanset of age-related cellular
dysfunction (Pharmacological Research (2005) 52:93-99). The

FAN?%WQ%% PA‘]QE]?J]@‘M@@LBEW&%@E%‘&W 9&%@8@%@% & ?z}w

umans, either alone’or in conbination’ drmaceutica

FAN@Q%,;@I’%&E,E ERtE T dlfdé%@(’a%%{rﬁ%d ﬁﬂl%}gg ‘buffers, stabilisers,
presemttives; tabnicaritshircapharciaceutieab BOmposition 2 TRaceor disty ten:

phelicﬁgﬁﬁdﬁfgnﬁgﬁé@@%?#ﬂ@%ﬁf%%e ma B &9{"@&%&"&}@@1@&?@?@&%’/@9%@&1@2 i.e.
cxp1cs%o¥'; an drglcrgg'{ ?]I%(?{%ﬁ gjncf LD 8 %qggﬁl !:etnut%{thctu K Otaé)%lfséaggl i ahc cancer

ministration, W er sys emlca erlp erally or Sl

cells, é%%’?ﬁ%’éﬁhﬂﬁg%ﬁ% AbtiieD %p@}mwanw ingeser)diapiaalicic acid, or by
meangin€hrdingieago transdeikmat; jiotranapaisoculargiicealoding sullingtsal) facior, for

examPiIMERARs (e PWHH*&Q'@JL%&%W&5'9&¥D&£9W&Q&Sd@9ﬁl %2%0%‘5‘115 523-535),
?ﬁqé %%%&rt?ou h or nousezt rectaf vg ginal; parenteral, (e.q. by
e o Bt et G R
ﬁ'equwtiaé@féﬁmluiﬁaﬁcaﬁa%@omaﬂﬁ@@alic;ﬁtﬁégpmzcmfﬁé)@ébgll;{és) 8981-93; Trends
Mol isulbcapRIpg{ intraombitalTintraperitopsalf FtrattachgalosBRCUMICU R ations with

breast!%tc{l?@egi&g% eﬁqpaﬁa&m]&!%rﬁ&g ('E)t:r[fﬁ m&iﬁ%ngedéje?% ;58 f(? §££v‘?} :9-12).

subcutaneously or intramuscu
Ao R SR BT L ket A Fol o denon o be
dSbocgtﬁﬁefatb|§r€a&‘mamist€ﬁrwra@ﬂa¢no@w)cnmﬁmt@lgmm&l@é) Icaning BRCA-2 are
also alegy A0gIk eling (erBracah) aBY PIISAR 8nd PIIER)s 2 PHIMRIS:SIN 8V ariation in

BRaAe;% 533&5% %r@am%‘%og RY Sglb%lmg@g egembg%? 21 ;g%}f» 5% 754, EP

iImpanzee, orangutang
705 e, BEEse, ot gan%gmoﬁse@row%ﬂ@@owaﬁra%r@feopm (2003)
50(4) 306eTipOuridsoiitis! iRl of(and lalphdiriaceiticatyoicogptabie @anielic BRCA-
2 bdeﬂfgefaEl@ErEmt isalcompositions ?@@'ﬁvmsthﬁ/@ﬁt“&ﬁﬂnﬁ{&@ 'ﬁ&ktef%@é/nbe

dcmonstra{ c%%ab{leseﬁii ra #@Ss%ﬂefo[lg )lgalﬁP tegjelts H Ei 1705&[] ent tumom
ueous or ol SUS enS|0ns chpers é’po ers or granules, emu SIO

(Nm’ffa%og%ﬁﬁ“‘c% a‘?ﬂ’ %Wugﬁé’br elixirs. Compositions intended for oral
ugélmagndaprmmpamdnam@thv@tm amynpethddkiownlid the @i fonkbenanufacture

ofa nmemq{m& @t@é@m{@@&%@@ﬁg?ﬂm?fﬁms tlﬁn'}lda’ii@ﬁ %%@ﬁ%%qu}ﬁms
contain one re agents selected from the consisti
?Vilgee: rﬁlqrflzat émécn?s éﬂ/ Onpngw% mci I%) Oé‘ glé %néﬁ%t BFéjég}z\c;ﬁ?&n of BRCA-1
or BR&q*eﬁt§qﬁ%<?a*ew80¢§owwwaﬂﬁﬁé@@mwaw elbgantEndTpl atablisnt in need thereof
of an pifepavationsiit abletsepotaih dheraativel ingredientbinadrobdgrawith compound of
formuPN-toxic pharmaceutically acceptable excipients which WO
are suitable for the manufacture

200810842 1PCT 018 1

of A SEPTHELD b ?p@%%/ P ?6’; SR BIEn GRMOINRS A Brdactic
therapyfier pneiasbonate BEsatinidarisohetls laetosaicatoRem (BREEphSLEIDHS).

sadisinphosphate igranudating ang B&si@éﬁgrﬁtMQeath&rf%@%%%ﬁl%n of

ncumﬁ@ Qi 9&‘@{?\;@%98&@'qlmdlﬁgr%%{géﬁ[&ﬁﬁﬁ?g @?él%%?dn rﬂ,ﬁ% 8111’ %f 0% er& on,

agents, for ex starch ge n 5po vm ne or

n
Huﬂ“%%&&é AT gy agéﬁféefamaﬁ et ?ﬁ&b%% r@é@&mwsm

atrophy (DRPLA), protein-aggregation-related neurodegeneration, Machado Joseph’s disease,

Alzheimer’s disease, Parkinson’s disease, amyotrophic lateral sclerosis, spongiform
encephalopathy, a prion-related disease and multiple sclerosis (MS).
Thus, the present mvention provides a compound of formula I for use in the manufacture

of a medicament for treating or preventing neurodegenerative diseases.
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acid or talc. The tablets may be uncoated or they may be coated by

known techniques to mask the unpleasant taste of the drug or delay

disintegration and absorption in the gastrointestinal tract and thereby
WPBvies s26lstained action over a longer period. For exampleé (& iGRs08/050018

soluble taste masking material such_ag;hydroxypropyl-methylcellulose or

hydroxypropylcellulose, or a time 10delay material such as ethyl cellulose,

collgse BEEIERIIANe MALRS PMAIRYER, v ERITLIRUOns for oraluse

resented as hard gelatin capsules w
ﬂmﬁ?@fféia Bt ecRae b i R 6%]16"1%&‘{?6}#1@%&%@ édtefig in need thercof
of an cHrboratencaitivia phosphate Ofckaolin] or assofigelatineapssilesa compound of
forrmidherein the active ingredient is mixed with water soluble carrier such as
gl eth enegcyco%t%r an (S:nl edé%{‘%rf%aex eg anluft |h|l(& .
para or olive oil.” "~ ,& Ueous susp ASIONS dontain the aceua et or
pm‘»@ﬁ%aféﬂémﬂ%fdm%m%ww&éﬁé%@kum%me {haiutarsdresof2004), 29:403),
skin sagreaus sudpévisiohs.cBukh @xaipientS St suspendingagents)iformaqacol (2002)
63:92@xample sodium carboxymethylcellulose, methylcellulose
hydrox Imethyl-cellul se sodiu |nyI rrolidone
o GERTAR il AL ISl e B FaRG TS Sofay gt
aging gatipapesaarisgpedsphatiadatet @%&H@gsléylﬂénmwndfé@m@r@aﬁmf Research
(2005pricest®of an alkylene oxide with fatty acids, for example
p%@%bﬁﬁ%}?@!&%ﬁ? Sftﬁﬂ%ﬂzeﬁ{;&& ngley @@BQ&B@%&%%%SKMQQ‘; Pﬁggb‘gﬂ%m ans,

chaln ali E}atlc alcohols, for examp e heptadecaethyleneoxycetan
e*“ﬂ‘& i fidh Atk B SHLER R BHRA 8?}&1S%Héf@eﬁﬁ%@ﬁa%agfévrwaﬂ%@ diluents,
adjuvfrgen il ez duitdsrandadihesitopsisety ssvpalydxgethiene sbebiteteutical composition,

accoymm%m@qgﬁmﬁaﬁgrpm@mécts of ethylene oxide 25with partial
%L[l%e%&%gg gd];r mﬂ(ﬁt Xv%ﬁlg na}ln ?%Xé'é%iﬁ 5%9 &% su gxﬁbm%% cionvcmcnt

ne SOI’ itan monooleate. € agueous suspens ons
route %ﬁ@a}ﬁlaﬁéianm%%ls%?‘éaa\?aﬂwéy ﬁr“@%ﬁiﬁ%@éﬁw otits-pagsired action,
includmbyitoxyibentodte, oné(ornioregoionny agenis ioredorgearaflavoring!l,
intr zm@«ﬁ@%@ui@f‘Cb@cflﬁi%ﬁﬁ@%ﬁ%ﬂ?&iﬂﬁ@g@ﬁl%e %ugg} aaa%a%sg aasm%ﬂ therapy

using, OCI’ %a > naalt’é%g el Qloytﬁzu(ﬁp %ns n%)s?g recta'lj ared crma Seyr% ¥ racjl 39 %y injection,
ve ingrediéntin a veg r exarﬁp [& arachis oif of "0l

inc “@é&a‘ﬁ}%é%ﬂ“ﬁ?‘&é@ﬁ%ﬁ%ﬂ%rllH”F‘r‘ﬁ'hlé?al"61I‘§Héﬁe§§1}fe|l}"é! Falaifh, TR Hiac.
intratisushensiops: shayicenfaird &, thibkagningragent)farxamgler beeswan-katdhcal,

subcuﬁa;afiflnn@zraga%amb@ii RWRReRINg agesEuchASesaa de Mt epot (e.g.

ove and flavorin ts may be added to prowde a palatable oral
Subcu%ncou&’zﬁ or ﬂ%ﬁ%m}ésgcg%? sitions may be preserved by the addition of an

aﬁiis‘owamﬁf Biiehbas BURIES RYdriifanmsoTsbaphaLabsHafeimal, a rodent (e.g.
a guindb Pigpehsiplecpowders anmgranutes seifabladasgreparati@nzof dog), feline (e.g. 2

cat), ea&fﬁ%QH%%‘EBﬁ@?Q fndhe addifqn gfmgamw%eshg a%ﬂ%@y 9@%%09,@1;
admi t speagch agent and one

t re with erS| or we

A i N, g
sﬂ@ﬁéﬁﬂ@ﬁt}%ﬁ@féﬁ@@ﬁ?@@@hﬁiﬂ@@@%ﬂ%@@@ﬁﬂ%é@%mnm@a aifoyemore

compdidditionaks \MQ:200848426LREELBR00805890 18-k eeXTHieNtenfeteutical

comp@sxl%ﬂpl&ﬁi@{ﬁﬁtn Qﬁgdcfﬁf%‘éqm%cﬁ{lﬁ &l %”%39?&‘&% J‘I‘?%Fél%’l BEPIE 5:{1}%%

ese 05| ons may be’] preserved by the addition of an anti-oxi

exam Bvc"ﬁé é%o‘FBF %Pc&ﬂ’mgcf'h‘éqbﬁ‘ﬁﬁﬁé@é P EBPY S ISR WP fhaowders or
granuligiventiosianayhatde b h dhs ook aneiidnelates. ebmaisionso Thevieityied for oral
use mPBSHHRAY-ae cvepetable-oih i exampie liNe off aramchis OhcQrdocr

phamlégém%rﬁlc%% %&%ﬁ&"ﬁﬁ 4&%'90%%3@ Vi8E H}g( t% n%a%j J([)%%%? n?ol'zl etaatg),lc%ts selected

emulsifying agents may
from the group consiSting of sweotcnmg agents, flavoring agents, coloring agents and preserving

agents in order to provide pharmaceutically elegant and palatable preparations. Tablets contain

the active ingredient in admixture with non-toxic pharmaceutically acceptable excipients which
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naturally occurring phosphatides, for example soy bean lecithin, and

esters or partial esters derived from fatty acids and hexitol anhydrides, for

example sorbitan monooleate, and condensation products of the said
Wpaktiglsters with ethylene oxide, for example  polyoxyetheneB2008/650018

sorbitan monooleate. The emulsions. may also contain sweetening,

flavoring 10agents preservatives and antioxidants. Syrups and elixirs may

are sﬁﬁﬁ%r%%'%b ?dévi\{%eg}? B%@g%t%i:f%cex%mgm%)ﬁceiroI erxg%fe Mert diluents,

col, sor or Sucrose. formua may also conta

such %%Br&fahfﬂ%?é%ﬁ%% RGBS D16/ ﬁ@l%egﬁm%% %rnﬁts%waﬁhosphdtc
granuThe p atmiaceegicalngomppusitionsaayl heniv the fariiiof acBtéoile, injéctable

cmqq@ﬁqp}%ﬂ%l&%ﬂlu&@a§ AANONGhe aesepiRble vabicles and.solyents thakin,

ol v1 y mmiglocygld agglgv%gf[q I%llng%rs solutllon and isotonic sodium o st
POy € sterile |unjelcfl e Cé] Seira fon The ycaps]ao’gﬁcq%\u%]téiﬁﬂaé‘d °, stearic
acid %fék?tais“iéf ﬁa%éﬁ‘éém@rslréﬁmﬂeé@t%%twyn@%@?éﬁ by disesiviashinites to mask
the ugilysphasestbof éxainpleyrthd aciiveningtedienihmaly b disstidissolveoin@stinal tract

and (RREVTE-0f 80 YReRR ALLANGISCHRN 2 1he 0l RoyHor SORENINrodUced iR e taste
a water and‘% cerolé[mxture anqéa%%(rzgigie to form mlcroemulatlon

skl LS S RS SRl &5y b HSHUEBY Shtkg oo o & time
delay agferitd widoes stledrer Byl tseat Ubllssdriesttionhyiitatnatively, stmiay bk
adianidgeonsito admisisierthesolutier-o-Micraemulsion imsttham@yin the

actweaﬁépcmgimg" 0G0 IAN ﬁiE?PL%ﬂHQ&ﬁQé?ﬁeF&{acB%%@f ”E‘?u&”&%?”&rbome calcium

In order to maintain such a constant co centrat on, a

Pl B B R0OAE S S8 GO GEUIEE A P8 T AT e i water
solublg i esigthe DeltecADDPLUSHMerbde! B4eQuintavenousoplibpid
parafﬂ'rh%pa@rmpeutical compositions may be in the form of a sterile injectable

%Hﬁs%'ilg %Q%SP 9 ng@ EQE ECQW(E rl&': é}r%,rlnl'ﬁsc alf’ilgua}nedwsl i C}‘('Iéaqg%g%uztable for
nlstratlo IS suspension mag be ormulate accordln ?O lﬁ

the m&%ﬁ?ﬁ%%w%éa@ﬁﬁasrgd e etng SeH S, for cxample
sodiu@Osubpemditiy hgntsswhichhiviedideen myentionedpabovéyFhelstesidesodium
algindRQIBRIR AIEpPRIAeR é@)ﬁlﬁlﬁ%ﬂ%ﬁ}}qﬁ%ﬂlEdﬂi%@@l%ﬁ@é@ﬁ%@r wcttm ¢ agents
ouy SRR BN S P T
alky g e iBHAIT Sriisioyetd ae ansleAbor et ﬁ@%f?é%eﬁ?ofié?'t?ﬁgﬂﬂ products
of ethpigrpasedanyi thamekfdted:ciliphasibe @inglo yeddaatydinig: syidthetic: phorox aretanol,
or cor@%&%lﬂ&%d&b?ﬁ@@@&iéﬁ@ﬂﬁ@@%ﬁyﬁg §§I%§Qli%'ﬁc@ﬁlgdf%lx‘§§£5pam§q and a

t f F
Hei RS i LRSS SR g o i ene xide

with ngyigl Q‘Ffééé%@%é@ﬂbﬁé%dﬁ‘geaﬁﬁéﬁ‘éﬁé& pyhiyrisieRs the evagRitthdyethylene
sorbitauifablecion:irfitating excipient-wiich ia:sokid @t ardinanyctemperapises-blitves, for

exampAUEAL HHe. ekl w&%&gg%ggégﬁé RGI (=R200 §é@0§91%]3%cn]tg one or more

tem%eraturegand will therefore melt in the recgﬁm to release the drug

fovorg sy R L B SIS 5 Hihet s, HyahBgB A rome
véybtabiacoi MhiRaITes birpollieth ienespiycbis diceriogs rawidienlan a vegetable
oil, foweigints amddatty acit esterssefpalyethyleneglyel; or in mineral oil such as liquid
paraffin. The oily suspensions may contain a thickening agent, for example beeswax, hard
paralfin or cetyl alcohol. Sweetening agents such as those set forth above, and flavoring agents
may be added to provide a palatable oral preparation. These compositions may be preserved by
the addition of an anti-oxidant such as butylated hydroxyanisol or alpha-tocopherol.
Dispersible powders and granules suitable for preparation of an aqueous suspension by
the addition of water provide the active ingredient in admixture with a dispersing or wetting
agent, suspending agent and one or more preservatives. Suitable dispersing or wetling agents

and suspending agents are exemplified by those alrcady mentioned above. Additional
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For topical use, creams, ointments, jellies, solutions or suspensions, etc.,
containing the Dcompound of Formula | are employed. (For purposes of
this application, topical application shall include mouth washes and
wgargkesdel  The compounds for the present invention can BE€T/GB2808/650018
administered in intranasal form via topical use of suitable intranasal
vehicles and delivery devices, or via transdemial routes, using those forms
. apsdermal skin patchesvell kno e of ordinary skill in the art. —
el e PG Those
comp e HANRMISI RIS, ot B plerb Shtintigdan ey dharporbic acid.
inférnpttentatrdughout iheitiosagé tregimen i«@onyyousids=ohtibe fineseritin oil-in-
watcr BVEREOR: MBY: 3P fe.deliversd 25:-3s4NPasitary SMBIAYINGLasEs: Wehis oil, or a
minera ocf)?gz‘acbgitlte[é
ikt dly

lycerinated gelatin, hydrg _nate%i vegetable ojls __
mixtures or p e%c% rpealal?gngiar 111%1xiur¥s o?g}?c uita.gﬁz %}uiszljaﬁfxgtfl ents may be

( e ycols of various mofséfc':q ar weights and fat
naturglsi @ EeB RIS RBTEnO gRieBIP EsWhRss h leeifpb e sdetrenmy e timgers
derivddventidaig adininidteeeddhtola subjectp the seféctedhdosagentenetwiind
condeggﬁm%%mc&%ﬁ%%f@ mincludinggautprhlinited 1, the gty of

I

o th(?&%?ll icular compound, the sﬁ\l{erit f the individuals %gmgtqms, the .
POl ORGP S RIS A S8 trme 6 BUIRSURHO A, Yh e FHE T Tt B orine
agenighRr FERVPOLRIR I ardirEaR Of the treatment, other drugs, compounds,

angtopmatesiati-used ise domhinatibn; and-theaige asexisweighinepndiiorerol,

propyR0ENGIA bealty apd prir medical Disian.AL the. Patient, 1he AMEHMOL 4
compound and r%&@Pf administration will yltimately be at the discretion of

preseqgl g AT SHHLUYA G SHY e FELREEAH be to achieve local

cdicaritatiors bethecsioof autiomwhicih dshieve tHe desitetistfeblc aqueous
solutivithouheabisiRg ssepsisntidhauniuliondeletenaus side: @fgatSed are water, Ringer's
solut: Admip] 10N, In-vivo.can. b cted in one dose, continuously or

Olutlﬁtégﬁggﬁé?%é%}l ﬁ/} %%%f\il(fé%@o%g's at appropria’ge,intervals@ throughout

thE"EStiRE SHHUARASREPRIRAB AR ERiAIG THEI BN e fredavEaibans
microgmd!tiosagewf hdministragon are wélkialowhitalthosy phskill vthaanpanthe
activeWilbNaANWRIR Ipnulaionused feriherapYoibe.RWiPase It inen NeraRY) solution
then irt}}gr%aé%rgg tz Ct%'.lat:za%li 9 %—:‘cﬁ t?dd a niigc%u%uah%d rb%EDn‘ eg?oa 'Odmsalqg!:? Lnylation.

mul |pﬁe aamlnlstratlons% n bé carried out Wwith ﬁ1e dose evefan _pattern

by SRR B S ety (SRR, BeTbgdpgrdrcskintaniadsars dlood
streantfiy astivddomipgenidiis ivltheaange. of abp bt bd0aigate@bauta@bmagpér solution
or midleBraBRAHY.WRIGRERS 106 s PEE dRYVhR S heACNG SRRROURTe instant

is a sqlt, an ester pr rug or the like, the arq i

. , PIC ount admln‘!stere i
compouxitd. i Oédel‘ fhun ain § ﬁlll & constant concenira
calculated on the basis o

1011 continuo dl SEI‘&VGH s
_ _ D e parent compound and so the ac AT We ﬂ]tl N
delivey Bevifsaaas Warahised prapsaranatelyuthe dsstant chmpeliprds Ak aldeUS ™
mode lUSEfioombinatiorpwith anti-cancer agents or 35chemotherapeutic

ag8RSharmat NRiCAEPRYDES RIS Inventap MRy beusaiil ASER8MAgueous or
and radiosensitizers for cancer treat enli. Th?/ are useful for't
i ety

ot S B W 00 HAL P Ao ORI b e U suspension may
be forppiEioseeeTiPE TIGHR X008/0D500HRL dmse suitable dispersing or wetting agents and
suspending agents which have been mentioned above. The sterile injectable preparation may
also be a sterile injectable solution or suspension in a non-toxic parenterally acceptable diluent
or solvent, for example as a solution in 1,3-butanediol, In addition, sterile, fixed oils arc
conventionally employed as a solvent or suspending medium. For this purpose any bland fixed
oil may be employed ineluding synthetic mono- or diglycerides. In addition, fatty acids such as
oleic acid {ind use in the preparation of injectables,

Compounds of Formula I may also be administered in the form of suppositories for rectal
administration of the drug. These compositions can be prepared by mixing the drug with a

suitable non-irritating excipient which is solid at ordinary temperatures but liquid at the rectal
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presently undergoing treatment for cancer. Such previous treatments

include prior chemotherapy, radiation therapy, surgery or immunotherapy,

such as cancer vaccines. Thus, the present invention provides a

WebHhetion of a compound of formula land an anti-cancer age€mtG@z008/430618

simultaneous, separate or sequential agiministration. 5The present

invention also provides a combination of a compound of formula Iradiation
tcmpé&%u%)& ﬁnloglhe?r Cr}'ge t()}%hm’apecldﬂ% (t%%ﬁléa‘,fg r Im ll.(}j%n W mat I'lfi% mclade

or seq uential administration. The present inven on alsG provides
COC%BM&&&%C%@%WM%% %&m&eﬂ?écﬁqmﬂaé{a@h Iﬁf%%@ﬁﬁ%éf‘ﬁlﬁ&m glycols
of vanses ascderaldjuncigin cantérithecapys erforl’ potentiating plvoor cells by

1%%%@?'9{% withipnizing.radiatianQr chematharaperis &}Q,e BIS: contai mng the
cor ndhprte}'g,ent |nv?nt|on aIF pro ides the use fta compound of form@gl

Pthe manutacture of a mHedicament 18 UISE a8 an11 &fﬂﬁf PirCBaHPar s on
shall Bﬁéﬁi‘b&‘éﬁfl%ﬁ@%ﬁﬁ@r%’éﬂ@bﬁ/ combination with ionizing radiation and

otiiee cheypothérapatiigagenttivEnectompbunds analsoibetised N form via
1op10£%@§Hﬁ@b‘f¥'%t@ﬂ%ﬁ]@é%@g%Hc?t'i’lql% B%S&E‘%P@@B?LH&?&%QSﬂ%és using

entl venL E‘also rovides a metho ﬁio chemothera

those F S TSRO ol 0 M MAH B 4 bR To be
adminjseedfinf b leffectelamegnt of ¢ dompostdotionetad aingnistration will, of
cours€OmBROsiiaRCOoMPEsingraigempaundiebionmula:k iﬁb@@gebmi@ﬂ Witthpounds of

the pﬂ&@%‘ﬂ%éﬂﬁb%tk%ﬂﬂi@%”%éﬁ%%%t Sﬁgf&gﬁo j@ﬂoﬁ) ugas% C%%i?!l%ococoa

be administered in 20combination wit |Z|ng

buttete FhiBtHRApRHCagEHRE "9 EhiBhia e tHErLps: o @%ﬁﬁ%ﬂﬁ%‘d% gols of
varioyh s ig@nionctgl e drtinisteresiasiof tolfetlylcBaghyatés, 15 minutes,
3OvREAULRS R MINLEESdInBaY )2 h%ﬁuﬁ ORI iR OMLS inke J‘%ﬁc?‘&he selected

dos&g@qwg'l é’ﬁl 5'9 %ﬁsd g Zah9m1 gz 061" oiss i Vyeﬁl%gféut nolﬁimRN g ) t’ht%acgvny of the

week Wee concurrent

Paﬂwglﬂag@awm% ‘{E" ifV@FﬁlﬂWé%i%%VﬁﬂHﬁﬁéé’D%%ﬁﬂ%ﬁjf@%w@ A ation, the
time diodmihoarspdthows, @ hoursioh2 hidursobdhodrshd 8hatiss, of 2thatgment, other

drugs%h%@d%%%r%ﬂ%@'ﬁ% HWERkSABEKS, WaeKS: & WEeKSi Bt condition,

(Teﬂelg’ﬁl%baﬁ Ell’l 4 W()eiefllgisf qr?ll I?e ad nIStr |On fﬁ!:l‘fle'tgth]?lg) (Eltllglaglc.:ﬂ? alg(?I'Oi}le of
o asu jeC nee ereo? Pnyvarlou iments ltlh ?

admindyfridonndd Bhdnakoesr %ﬁ%éﬁ@éﬂ@@éﬁtthwmmt@r@aumﬁm ly the dosage
will baparchitvminutessapart;B0mnutes apaft dess tHaohlbiduraparticdikawiect

wuhot@ &5%%@&%%1*1%%@& hours-patiqd-3Rheurs to 4 hours apart, 4

s ta 5 hours ap artbS ours.to 6 hours gart 6 hours to 7 hours a arE
BB RSP oL S R e OB 6 O aReALy (. i
dividegrlptes of ﬁﬂ?f@f@%mrﬁ@tw@s&ﬁmua@hb&hﬁsq@qsz nbtiestapatt, Metndse !
dcienﬂi]sangZﬂ;ch@m dantyermeumare aatdhadiisragaitionhe.comualngs:efhose of

| i I'
s O B By

the B G 2B T e S WG e gdawﬁgatms can
be cargepoth vithdscdagele bt orltss hagy @i@d@éé@@@@ﬁ@ﬁ@@ phptltiefithe
inﬁ@eﬁmm@wmm@M@ﬁ@mmrmﬁ@gﬁﬂt& a@@b{@ﬁ@g@dmam&&en 08¢ to

about QQGnﬁ% k[?éﬁ( fS&HSPB'é(dWeE P&Ft@yub r?%%‘&%\% #Vc coné}?ound isa

administration of the agentst1o a SUbJeC Wlt OUt ducin
salt, aﬂ'ﬁ?’ﬁ@ e gf%gtﬁg {F@é{h?emco%nag HEAdRHgesed is calculaied on the deiS of the
parent2@08/084d 1O TG 18200848000 e 2kd is increased proportionately.
The instant compounds are also useful in combination with anti-cancer agents or
chemotherapeutic agents.
The compounds of this invention may be useful as chemo- and radiosensitizers for cancer

treatment. They are useful for the treatment of mammals who have previously undergone or are
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addition, a synergistic effect might result in the improved efficacy of these

agents in the treatment of cancer and/or the reduction of any adverse or

unwanted side effects associated with the use of either agent alone.
WM cancer agents or chemotherapeutic agents for FSETiGB2008/050018

combination with the 5 compounds af-fhhe present invention can be found

in cancer Principles and Practice of Oncology by V.T. Devita and S.

prcsalﬂfﬁ'%%@P%?éi'[kg](&)aﬁi&FF&“%QnEFP bgugh r]c‘:SL us 'Q Rlsngl(%dt ”}gl%%? Sc'fhemothmapy,

ers. A person o ordlna S |nt e art wou

radiapa dBERA RIS 8RB ﬁ%ﬁ@é}%&m@ |&aaé%§étﬁ%ased on the
particyldreghasactensiicsobthe dragsantithdccancecimvolved oShomulz I and an

anh—c@ﬁ@bﬁ@é@ﬁm@sgﬁﬂﬁlt‘ﬂgH&en@b‘irﬁf@&c%ﬂﬁéﬂ@ig teuihgifeliawing: 10HDAC
R S 080 ST rdition
receptor modUiators cy otoxicICytostatic agen era
ther d@g@}ﬁaﬂﬁ%wfﬁfa?éfﬁ%fﬂ%%f%%@%ﬁrraw&anﬂwa Q?@Afﬁé‘d@rc%ﬁ@é‘m“fﬂ
adminfilpiters, HIV protease inhibitors, reverse transcriptase inhibitors and

othgx gﬁgagﬁn%ﬁ@ommtgfévfa@ *alwa;s:z{l&n' LprRliferation,and. sy ﬁlé/mmufacmre

r gnaln optosis in éﬂjcm agents a gfnts%ohat interfere with cell
OF 8 e CReckpointd S Thé gfﬁsf&n%%?ﬁﬂ)%ﬂ TRHHEIAMT2LEION Gia Ry
Cﬂmbﬁﬁlaﬂ'fﬁ‘i’r‘h%ﬁéféé%ltﬁ@éﬂfﬁtl@h%ﬁ&ﬁ?fﬁpcllER&ﬁ@més of -HDAC inhibitors"
includersuberoylarilidel hypioxamithacic (SARAKPLAGAGAALBHEB%S, the

manuﬁé@r%qgf M%%Ycﬁnﬁt&z%g ’ugglzp\r 9{‘9 aﬁﬂﬁcp{;{%ﬁ%@? H Cd‘!’ g%?)otcmi ELHE}% turnor

"Estro en re &5) rmO u at S refers to co pOUﬂdS at Inte rfere wit
i

cels BT HEHAAG GSERSGENTE T ATLELToR TBEAVRR B AEkantath.
Compm;@#ésﬂbﬁé)@tmg@mr@@@bt@nrtzonmt!ummmmdeomanamlmt:hnmm@hempeuﬁc
agcmgo tamoxifen, raloxifene, idoxifene, LY353381, LY117081, toremifene,

oi ersg@&‘nﬂ%@e@s@g%ﬁb%%’%&?’é%%?ﬁ?&&( XT4 tﬁf‘%%ﬁZ 44f4r22r%18mm aﬁ% which

inyBethoxyl I-211-1-benzo ran imet

met O&p%%%ffé%a m@fﬁ%%}&ﬁé&%&%ﬁbﬁ%ﬁ@&%ﬁ%@% GEravoHe: %fr?d
comp@ 646 [Srmedrogenrecaptertimodatapoistiy efersimooimgdundsiwhiclrombination
with ilHRiRI eaelaibHRiE Hﬁ@rﬁ&lﬁg}gﬁﬁgtﬁf ANAIOIENS todhe JeseRinnI e dRINESRistered in
combPLIGERANEM, Examples of %&‘%EHQFWS% Lorm %“iatof include

?Xnastenge and other ba-reductase inhibitors. Allutamides, futamide,

bidafataRaEC 4Rs 8IS, hR &%Bﬂ%lféijéﬁ’é thisetaYention epphAGHITEEdRtest prior (o (e.

g, 5 muoduiaicrstinefess o womipsuhitisinhich interfere laninhibitdhe. Winding, f hours, 24

hours ragn%@ato/ihﬁoﬁe@@@t%u&@gﬁw%smgﬁﬁgfm@aas EXamples Qfeslehs weeks, 8

wcoksretl wegl othc): mglgcl{ilgtool I%lt de beggroégrqﬁ tetmorf tes, 15 minutes, 30
§ CIS- ret|n0|c acl 5 -CIs-retinoic ac orome yﬁjf tlﬁ Hg

ﬁ“““‘ﬂi)(‘z%ﬁ?SB@SﬂM(hmﬁy?dedWﬁﬁe%PWénn%lhﬂé@a Ay, 48 hours, 72 hours, 96
hours chrbaky hemitsetinashidd. week'Cytotaxic/6ytastatie agekisorefentaks after) the

admirGQRROY Bﬁﬁl&"@ﬂﬁ'& GRNSH 8L Qﬁ’tth)%r dntiRit cell-praifsration, QQW l¥1}%’0d1moats
nterfen wﬂhﬁgg/ﬁ?ﬁs functioning or inhibit or interfere 35with

the mstd tco Ilsml ﬁcﬂ cée%]é) %ngaeaﬁgnttﬁ Si;lwérg%%r%d &%illéltc apart, 10 minutes
apart, Nér%auawg}dﬁty&m&latﬂmm@%m@@uhw trirotulotiie? hours to 3 hours apart, 3
hours iohitiitars/mpanotuble-stabiizing:agenisdahibitarscatmitalic kingsiNs, 7 hours apart,
7 howt® mtﬁt%ﬁr@%ﬂﬁsgﬁ&YQl}é%'&?&' %tiﬁ W%S{Eﬁéoﬂ) MP%%Q‘RO beﬁ‘(burs to 11 hours

anti-hormonal therapeutic a ents,

ical r nse modifiers; hormonal
et e R0 W SO0 GBS Lol G 80G0 28 or tan 48 s .

The compounds of this invention and the other anficancer agent can act additively or
synergistically. A synergistic combination of the present compounds and another anticancer
agent might allow the use of lower dosages of one or both of these agents and/or less frequent
dosages of one or both of the instant compounds and other anticancer agents and/or fo administer
the agents less frequently can reduce any toxicity associated with the administration of the

agents to a subject without reducing the efficacy of the agents in the treatment of cancer. In
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- 22 - growth factors, monoclonal antibody targeted therapeutic agents,
topoisomerase inhibitors, proteasome inhibitors and ubiquitin ligase
inhibitors. Examples of cytotoxic agents include, but are not limited to,
Wedisitiddphamide, chlorambucil carmustine (BCNII), lomustii& (GEM@) 56618
busulfan, treosullan, sertenel, cachectin,.5ifosfamidc, tasoncrmin,
lonidamine, carboplatin, altretaminc, prednimustine, dibromodulcitol,

additlAn mgﬁgmstﬁetmwmmaﬁp atin. af ﬁg%%'a c?ﬁ%&l%tmh@?‘ac%ﬁ Qmide,

meéth sthanesulfonate, procarbazine dacarbazine; h
teatmigy, QbR affﬁf &%M’f%gﬁﬁka‘%ﬁo"ﬁ%?ﬁﬁ|8"e“?1‘i‘fﬁ‘d§ﬁﬁéd€o‘i’6%ébﬁ?ﬁ%amd with
the uwmémﬂé@mmt@éfalelobaplatm satraplatin, profiromycin, cisplatin,
if@kﬂ\ﬁ%ﬂed@ﬁﬁ&l&f@’fﬁg&{ﬁﬁ amma@am(@ Jg@m%pm@lmmlﬂmmn with the

comp%ﬁ’&ﬁ”&%ﬂ?‘fﬂ S 9 UI: i(g‘[g de‘ch ipl?l( m wans: pan nmzp[es and Practice of Oncology

rans exane-

by V- ikinife %}Qtﬁw&m’éﬁ)%ﬁgﬁé‘%nfé(éﬁ%%ﬁ&ﬁﬁw (f3tetfeenigrpraeott Williams &
Wilkidialfizidisipisperpimeyrars eniontrigxidd, it-(fladodedyldmibis to discern which

comb&ﬁl@f@&’ﬁ@&ﬁ@ﬁg&hﬁi GAMEYXRAIDING. 2004RI1. ddareRIGNcs of the drugs and

blcm nafld valru
the caggqlrﬂo{f% IC§ ggltr ce'ah&gcix%rqgr%n% Ir%rut nf“utct‘g toatlh t}o(i owmg
ICIn oxoru |C|n eplrub in, piramoicin, ahtihéo

HDA@ %&ﬁﬁm %*rﬁﬁﬁrbf?@ﬁﬁwl@%%%&@w@%wmmﬁ#wm retinoid receptor
moduBnmnanmyeci galanebicin, clinafjde; iMENQ7hbianc 4 demethoxyis3ransferase
inhib 1%@@1@@(@ idinylads %%EBME%'F}'I‘R l«d!@a%%%ﬁ!%‘&&%%%w Otranseri ‘iptase

0/500 ther exam Jnclud af ki inhiki uch as

Fur nase .
o e G ARG .
51"l'fdimgzmz%wswfh@fwwﬁwesndr&mmbhewwmmwfbﬁé&a;wv&ecilackpomts The
instank YRZB400R)s degneimbadinenuthehenmpadings ofthisvnventiancandepy.

u %%qﬂﬂ) RAghinaYQe \{Yl'ltxhb?tgPJ kylating. @9@%1&1}1 1155%98?!)%{8 cazliléYAa(Qﬂg%A ),

ot limite rogen mustards
LAQ@%%%%% Olrddiras lﬂ?&%&%fmfag itk CHISFErABIGRd C1-994-
nitfssoursascepionostihdaBENURENe kmostinds(GENWY;fere with or inhibit the
bindir@lksylssiplhenaias: busulianapddregsutian; tHagen eExQﬁﬁ@W@@@ogen receptor

moduﬁ'&?ﬁaﬁpc%&&eb%”%& %9&8185‘&"&? PR ?%Eﬁk%ﬂ‘cg 885!?[%' 3}: ﬁ(ﬁ?‘%@ fin,

carboplatin, arop l[atin and oxa |p1a In. Ih an'em |men atlng

LY 11 R G NS (A SRy bGP Ng amstisce e ) -
piperidiosagé® katigingyfiohy dbbutz0B0rmginy?l{(dfasubidiv dbdpsyrdfacsared)-
dihyd#6x3Bentiopherne/m2. dngaﬂgme—{y@m%%&?&?amm@zine is administered
intrav | S n, r or five tiv sat
o s T Bt uil Mg v he
binding fh aAfRoSRES e bRy ratiY g@%«ﬁfiigm@aﬁﬁaﬂﬁanp 15106 %ﬁ%@ﬂ receplor
modulatdminis{ereditogcsidsject atldosSagesiuangingifromrabatittaideg fin2:fafia,
bicalu%@@éﬁdb@ﬂycsHg@&%@i@@é@a@g‘aw 100|m9/m2 In another emb(()jdimfent
pr. rnazine IS a tered.in nous | ect on er
R B S R S e

bindinggy ﬁ%@ﬂ%@S%Fh%ﬁcéﬁiﬁ@dﬁ%ﬁi@%h@f amia@mavag@wm@méz@r@aﬁm@id
receptdemoddinmide dade besadministesad din al Subjectiab dosades sanging framd, o-

dlﬂuo%;ﬁ&hzapwﬁl%ﬁg MG AS4-A SLRiects DRy SUHRCR ﬁ@éﬁ%@@%ﬂ@ 4

In another embodiment, temozolomide is administered orally WO
carbo 7@@35 gff—’} "/GB2008/050018 - 23 - to an animal once per day for
five doHsee i gty ssanss dodertneing frods abo ok t5oaTgihizat abduftibit cell
prolife2@om gfinds Examples@frantiouinticdgenrtsdntl vde: alifosglehiehiBit or interfere
with cgﬁ‘lliﬁ%@g[iﬂ]ﬁu&ﬁ%glﬁm%ng agents, tumor necrosis factors, infercalators, hypoxia
activatable compounds, microtubule inhibitors/microtubule-stabilizing agents, inhibitors of
mitotic kinesins, inhibitors of kinases involved in mitotic progression, antimetabolites,

biological response modifiers, hormonal/anti-hormonal therapeutic agents, haematopoietic
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colchicine derivative, dolstatin 10, maytansine, rhizoxin, thiocolchicine and
trityl cysteine. 5An example of a hypoxia act ivatablc compound is
tirapazamine. Examples of proteasomc inhibitors include but are not
Wit té2eetacystin, bortezo nb, epoxomicin and peptide aldsy/G820986R0018
as MG 132, MG 115 and PSI. Examples of microtubule
inhibitors/microtubule-stabilising agents include paclitaxel, vindesirie

omw@uﬂ;@{wmg@mﬁamw@%m %é'ﬂgﬁ{ﬂ}] NS R d%g{%hz/%%séndc%ﬁg}vléubm

10norvincaleukob aStlne Ocetax |n dOTaStatln mivonu
Prote{SaR R e AR AR Atiatn TISHA09831, BMS184476, vinflunine,
crijptophyein, &3 4;66:pentafldods-N(Garfluertditimethoxyphehytphamide,
chloxQﬁﬁ%ﬁﬂ@aﬁk&ﬁ@ﬂ@i@@@l\@!}h)@ﬁﬁ%ﬁ@@@m) busulfan, treosulfan, sertenef, cachectin,

1fosia}%%8%§%lggﬂ%§ th” ngeé%} 87%%%0 e 111 ICH %ncpoaﬁc 1%%11?5%%?13 %rome%ulcﬂol

me’ examples opoisome

rammw?ﬁmﬁof@%%wé%ﬁ Pipeaftakie; R omameinrent ket
methagimdfeoare, diffomteican dsitytleamptotipeginsiD-aminosamptaipesinian tosilate,

iroi‘os@ﬁﬁ?@é@h@ﬁ!ﬂuﬁr '%Mnﬂ!ﬁm%& sumitepa, lobaplatin, satraplatin, profiromycin,
B
benzy&wgﬂﬁrﬁlﬁ@q@%ﬁm&g}{m@ (ua,ns trans, trans)-bis-mu-{hexane- 1 6- dnmmsz) SIS
[diametiwylabrinoio) b3t dibydre(@doyaaxymsmethyit ebihbaid-henazei fdelnyeaanone,
arc;cmplriéxgg I 'nqohéﬂégﬁa%ﬁl%ut &78/&1\?2@93)]: 1?6091%@% Harzmitl%ﬁ@nzombwm

‘daru %ISO |no ethy %é ﬁ:am tothecm BNP1350, BNP11100,

s B0 R gola AL PR EHEO AL sl . nibicn,
doxorgb@;ﬁ,éﬁﬁyqﬁyﬁ}ﬁopguaé@y(%m@fgm@s@gﬁg1dqajnﬁmo -3’-morpholino-13-deoxo-10-
hydrofgirnetindamine) ethydiyOryeianybhie; dine iy GiHNMWIGE[ 403 blgarhareis-3-

deamincCRANAMIS;. ﬁ'ﬁ'ﬁl@g 0(1 &%ﬁ :cm (seg WO 00/50813 j SF%rther examples

2-(d | h
o R 2}% e ottt o

779 apshtveR AP 1735 dioxdiespmepies are inhibitors of PI3K (for example LY254002).

2 3-fretindensdiond Grmeiids shnmrexyadinethoxybenraldsphsnanthtih
n@gg bis[(2-aminoethypamino]benzol[g]isoguinoline-5,10-dione,

a1ky1a9'g%%

5 mlnopro ylamino)-7,10-

FRIPBIGR 31 (B Sy el R YA P YL B oA 2 SEB jAeH FL6 -

cyclopdepNitic, ifosfamide, trofosfamide and chlorambucil; nitrosoureas: carmustine

B CN’@X@@W@@&{I@)@@Y@W agdy?s Msgb@o(\%%h' a%qmm% 4tryigéﬁﬁgy']f

Calb‘)lﬂfﬁ%ﬁ???? %Hb%ﬂxé} i Wa non camptothecm top0|somerase -1
ihibiterstsuichas, itdclbodrbag ales; and:dudhtopoiJometaserd @ndH administered

to a sdﬂ;@!ﬁ'ﬁ@'&ﬁ)%@% %gﬁ?%ﬁ%@@ﬁﬂ%@ 1520 W YN BE& Qface .area) to about
250 mﬁ/e %O%Yfl (J.Q(gioggi O(%I%Qn ?Slrl]tt: the 10 ?I{SCIQ erasae m %sitor 'S bject
tléfled 5B BN HYsy & & subject once

otecan rlnotecan can be minis

per dayalRgiitrerroRT SBove é%m%%ﬁ@/mgeagé@abf@eﬂs bwg/m?awmayﬁ@ mg/m2.
about 456aigim2, e atiotheng mhadimentdrinetecarris atministares:
admuﬂﬂg?e\ﬂel@oijﬂﬁg&t@lﬂ{@ &Qﬁglﬂ?g rfIG?ﬁ/ I&;J{Vfﬁ) %QQ/ﬁ‘?fkﬂi*’f gg}é%t%tl%dg surface

to about 150mg/m2 on days 1

area) 1o a%oumi In%n }a oﬁ@é%%?%g%}%g’?‘fﬁ}ep%bamm is admzmstcred intravenously to

again mtrav ousl
a subjzHOBOgHP 1P T 68200808004 Gay24tactrisaengive days drrdalfsmis2 to about
100 matazdose ranging from about 50mg/m2 to about 150mg/m2, then again
'QH%%%&%‘E%&%IE@& Bé QM&&?{‘?&%%’}M&%%}{? oﬁeg%y% I%Pu c fcan e

from apout 50ing/m2 to abou xam
sdming i Gre TG KBS, APATR AR oA BLKineieets body

surface area) to about 200 mg/m2. In another embodiment, temozolomide is administered orally
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5KSP, arc described in PCT Publications WO 01/30768, WO 01/98278,
WO 02/056880, WO 03/050,064, WO 03/050,122, WO 03/049,527, WO
03/049,679, WO 03/049,678, WO 03/039460, WO 03/079973, WO
WO35894E4T WO 2004/039774, WO 03/105855, WO 03/1064 17 IXfjBR008/050018

2004/087050, WO 2004/058700, WO22004/058148 and WO 2004/037171
and US applications US 2004/132830 and US 2004/132719. In an

to an %m{?&ddm%?}e‘ﬂ&‘é?%{%% @B%B@utl\%i& Ing M&%é’%ﬁpﬂ%%'ﬂmtﬁ%%/mz to

bout bltorsz KSP, inhibitors of MICLPI, |nh|b|tors of E, inhibitors of

. A]Kg Infhibitors of Kill 4, inhibitors of Mphosphl and inhibitors of
REBBTRIFL O RiNIGHE RS 6 P RITESES Wi [V bRR ORI birbefreadionBinelgbisine,

colchbiitzafernatilimitedtain 1hibiters ot atiiesa kinase;cishibitersndfiRalbelikeine.

Kingses B4 (N ARG DRIBIOLS ALSRLK . ohihitars of bub-1 and

inhibitor agents” Includes antisense RNA

ro liferatjv
A BITRS oﬂEBF%%?é%‘ﬁaéEhé A 01501 NG R SRR S, bortezorib
epoxcOBENIPAL peitiN XBBO Y derdentimdtanolited Guds asdehBtitabine,
catnRelestegaiero pentestatin doxfluidineidimetiexates fludatabinepactitaxel,
vmdcﬁﬁ@gﬁ liahing, gale gﬁ@@{&% ¥(§?éa\?%%§e‘?&§9esf§‘% fostaahine sodium .
drate raltltrexe titrexi emlte ur O’tlaiofurln aecnablne

norvigs 5%&31%6@ Bntistfeliaal Rets bl S deaRyo ithfeRBcy o,
cema@HflUdFSrethiyle itV 1d ébxgoytidine %4 51123 wdihyidr 8-Benz.ofueylslillooyi-(3-
ﬂuoro%@hﬁx%ﬁ@i@@%ﬁf&@@mnmﬂde anhydrovinblastine, N.N- du:nemyi L~ valw I-

valyl- -mcf‘hdle 11|>|2 E} 4I(E1}. teir%d %%%%n%ﬂg%gélaﬁmol !T‘u EX‘b Qsee for
r no enine |ne eételnasudln tr Xacl
exampﬂelté %ngfﬁo}gpb 734,781 and 6.254,237) and BMS188797.

4 B8 etetraybiye rd-Ridepyrineidino[Bidbiliifd 44 thipaice6ryiy(S)ethivil: 2;Hdttienn,
mb;te@ﬂy leker@lutar &%@&%‘Q AMinQRISLIN, sﬁﬁ%ﬁi’!ﬁ&'ﬂr@@iﬁ@%Hﬁmocamptoihecm
am t(} aggt)él; 8- rba} 1(]) !8)r§y E@}l 4f06m i % exo-henzyiidene-chartreusin,
CP etRoxy- 146 aT O1 |aza fg{}} oA )atctradecaliz%f tridh-g- "f
9- n’lcfh@@fréV él%@téwiwsiﬂarﬁ%ﬁﬁ?@ cr %%Ffﬁﬁﬁﬁa%&ﬁﬁ@Qﬁ@ﬁi@mﬁa}sémmo 9-
cthyl-2¥toyand 2 HitedoyoNd-pakmitoyitsBDatabine-futanopyt oyirsine nng
mdoh%rnr(?)klrgg%ﬁ;]égl!ﬁm%@‘ﬁﬂ@%ﬁ'?? dedbigremicaroas QClL%gn%‘ﬁr%]P}%ﬂo)cthyl}
o S BB i S
teniposachriti e atancelivelbspeeifie-ar-thyget eeibepesific hbndcicnal
(dmle&@!kbﬁdaﬁ)ﬁ%ﬁlﬁp@ﬁdﬂﬁ@%&ﬁﬁﬂhyiw6H—§ﬂ><ﬂﬁo@@ﬁﬁ'ﬁ@ﬂﬁlﬁﬁ6 nbipHersmide,
asulac'i%gr @%@bgg{@}% Yf}(ﬁﬁy &EHE%%YA Zlé‘ F/Q’%req ﬁ“ﬁﬁﬁi ethyl]-5-[4-

es of HM 0A reductasc inh be u gjde but

ay,|
hydr”ﬁﬁﬁo#‘lﬂ%ﬁ‘ﬂéﬂ‘i’é’ SGastati: ;&)d’é’?‘é’ }y 19S5 %W&ghw%fﬁsl 3-
dioxo 4692928~ émdt@&msmm@mthwe?smq@%@@l@xsé@@SHpmnNrmndmmm,
6,9- b14{@%&8&6nw&mﬁg’oﬁgﬁl@gaﬁ@ﬂwx@m@&n  RPRAVAGIE bEN8880)-7,10-

dihydrgig 2 ?t h’?&’{s 111} %gf%? ?%%‘ ggi g‘ﬁcsipoig 51Nd?’ja v:gg?%d 56 N-[1-
[2<dwﬁlﬁdﬂnfe%e%@z@m%}r’@lfé@%ﬁ %‘ﬁf@éﬁ?@%@“é&élm‘:ﬁglﬁ8’6“8@6518 N-(2-
(dimcthnthationjagtatinctidRPEFORitd)aoed LS 2PEinNgs 1 an Do )ethyl Jamino]-3-hydroxy-
TH- mm@ﬁé?éﬁﬁgﬂﬁ%owmgﬁi 1?&1 cﬁigﬁi%tgggin%@gﬂs&%@mac 1nh1b110rs

such a 8168 1 andi?s?’ﬁnzd ag)u::r I%? Strlélg%ler c('ﬂ jint éotg%%e an addot oraa.zmcs
ﬁﬁ 8 K tase N itors %Ra]t may be USG& % e |ns %ﬁop

XRZO&r’eﬂ@%QM@PﬁQd@W@Fﬂomé‘iﬁﬁm "Cholesterol Lowering Drugs
Chemistrasiiinduistly; ppo8b:89¢sdebitiary it 996)tarch USiRRatent Nasbe

adminfbiéR 084 ﬁﬁﬁ‘cﬂ‘t %8@6%3:@68“35@%% HM%OQ@&)B%@@Q@@ﬁQW@ EL?fﬁe'é?@gody
herein mcltl)Jdesl%I gr@ai:eutlcaf\ll}( acge&ltablg lactonc and open- -acid
surfaoF ar 6%) EE ‘[l 1. another em INTIORCC A% 15 a mInRist 1‘\("/)6?!
éﬂe efe actonering is opene O form the frée™ac] d} a8 Well
mim\@%ﬁﬁ Ehel %@ﬂé?tf@ﬁwsp@f ééﬁ]@blﬁWéé?%ﬁ?ﬁ%‘&v@am@@%@ FelgfjBgagem about
50mg/imBibitelsyadtivity g antl dhekesforestheause ah Suchvealissigsiers pepanydoidive
and lactone forms is included within the scope of this invention.
"Prcnyl-protein transferase inhibitor” refers to a compound which inhibits
any one or any 10 combination of the prenyl-protein transierase enzymes,
including famesyl-protein transferase (FPTase), geranylgeranyl-protcin

transferase type 1 (GGPTase-1), and geranylgeranyl-protein transferase
Hw/Nne-11 (CCPTace-11 alen ealled Rab CCPTace)
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Examples of prenyl-protein transferase inhibitors can be found in the

following publications and patents: WO 96/30343, WO 97/18813, WO

97/21701, WO 97/23478, WO 1597/38665, WO 98/28980, WO 98/29119,
WHB85832087, U.S. Pat. No. 5,420,245, U.S. Pat. No. 5,523, 880/aB308/050018

Pat. No, 5,532,359, U.S. Pat. No. 5,539,510, U.S. Pat. No. 5,589,485,

U.S. Pat. No. 5,602,098, European Patent Publ.. 0 618 221, European

Pat bl..0 1 ropean Patent Publ. 0.604 181, Eurppe _
conse Bt "0/a6 B3 Wb B wase U1 abjehaly A BEIRTEn T g e
AgAngRITSEADIN OGBS T2, (WO IS ADSI4 NG S AR NS5 561, 15pdproanging from
aboutdB/ha515 [QOWO B8/AR518, WO 95/24612, WO 95/34535, WO 95/25086,

%&ﬁ?&&%@nmﬁﬁf%ﬁ%w&&ﬁﬁ%&%%VQ&@(%%@%UM\({S&B mitotic kinesin
s TSR (16 BUIE WO S/, VLb) B o &7 . WO
03/05MEDEHTBEHI B DeVE21EPANE 67548500 WO 96 HEBBY NG 78, WO
63/03964800% 7 W.O796/30F18, \A/0I5130862 2WD/QB/30868 Q) 198431 1O
e L L
US I 4 Ioaa WO 072 %H%é%?&%%; \}ﬂ}é*bef}l{?fééﬁ?wéhibim of mitotie
kinesigg fyolde, BHEY B Biati iNbloSE8DIBE% Heb BnidkhityieobMild Filedfibitors of
CENIpi&enyhiioieintrsasictase:inihibitor RiY BNgogenesisSeeurapean hiditors of
Rabegapeer (1999), 35(9):1394-1401. "Angiogenesis inhibitors” refers to

ol unds t_fit inhibjt the formation of new blood 30vessels, regardless
i A e e R R
inhibifgrisédumrafosire kihbseinhibitdes!isushasiniibiorsnafahedaosihdilors of
PLK-Kinassoiegeptorst=1 kb (MERR rand-RIk-1/KDR (VEGFR?2), inhibitors of
ericgtmandarived. IRRPIRRURINEA. LPIRICICLAPINGA HIAMNIACIONS q.ch as
MMP (matrix metalloprotease) inhibitors, intcgrin Mockers, %ﬂer eron-a,
G3135 RN 13 behtbin HEN B taiB Uty g A S8 ARG TeRitNg
enoci3bmonsteroifiel satifinflasnnsitdrie dqN Sk, likenaspirite ahdiibalirefensitabine,
galocﬂlﬁ@ih@?@ﬂﬁﬁﬂﬂg gagtg@%yfg%%%%&ggﬁgiéﬁ%%@, g%'f#@;k@&,l %ﬁé{@%@f}&%ﬁn—,
oo APNAS 92) 89,7384, .IN , :A75; Arch, Opthaltnol. (1990) = ...
teeo o TR o e e el e S Uhecniine,
2'- flugspmal roes) 39827850 iditst Erldocindintieaspne oy gmomy]-V-(3.4-
dich.loﬁzmixmalﬁmicay%@-%ﬁ%&mmgﬁ@&m&&&@ﬁﬂ&a&ﬁ}g&@@iﬁﬂﬁ:}lﬁglyeemn
B«L—n@ﬁgﬂ@ﬂﬁ?ﬁlﬁ%@%ggﬂ?%@%% @tﬁﬁgﬂe%%b@a%%g 3 ﬁ))n%?}%Qééitlemé; Mt Medo-4-oxo-
998) 2:715: J. Biol. 274: ero L . o
T S B BN icyaov-1 -
acid, eaipareiiasong opradhisbies bredArsetore’ frathyprele sbetinétifasomne)-6-
methosgrivdxyantidotiazalersoribretastatn-Awhdegualpnoingen-9-yl acetic acid ester,
swain S !f&ﬁ%‘%@i)ﬂ_tc@ég%ﬁ@ﬁgﬂ %@%Miﬁ%@?ﬁd-%%ﬁ%gﬂﬁ%@?%%%%moyL1-13-9-
arabintc(cfgl%g!ar]{y ’c?zﬂ%g[eegnsénfi—al%?rtj,%g%%sé%-(zs—%grgbxﬁgéhylt?é thigsén(licarbazone.
Examples of monoclonal antibody targeted therapeutic agents include those therapeutic
agents which have cytotoxic agents or radioisotopes attached to a cancer cell specific or target
cell specific monoclonal antibody., Examples include Bexxar.
“HMG-CoA reductase inhibitors” refers to inhibitors of 3-hydroxy-3-methylglutary}-
CoA reductase. Examples of HMG-CoA reductase inhibitors that may be used include but are
not limited to lovastatin (MEVACOR@D; sce ULS, Pat. Nos. 4,231,938, 4,294 926 and
4,319,039), simvastatin (ZOCOR®; see U.S. Pat. Nos. 4,444,784, 4,820,850 and 4,916,239),
pravastatin (PRAVA.CH()L®; see ULS. Pat, Nos. 4,346,227, 4,537,859, 4,410,629, 5,030,447
and 5,180,589), fluvastatin (LESCOL®; see U.S. Pat. Nos. 5,354,772, 4,911,165, 4,929,437,
5,189,164, 5,118,853, 5,290,946 and 5,356,896) and atorvastatin (LIP‘!T‘OR@); see U.S. Pai. Nos.
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105:141-145), and antibodies to VEGF (see Nature Biotechnology (1999)
17:963-968; Kim eta! (1993) Nature 362:841-844; WO 00/44777, and WO
00/61186). Other therapeutic agents that modulate or inhibit
W8AHI8¢8+édis and may also be used in combination with the BoiBBHE4s0018
of the instant invention include agentg that modulate or inhibit 10the
coagulation and fibrinolysis systems (sec review in Cul). Chem. La. Med.

5,273 @@@6?88[ @39 56@@ 65%%@??4@%'1 Agenis gl madulate g tﬁébét%&hﬁidﬂmnal
|on and fi rlnoI at Wa%5 nclggle but are rl}?': [imite

HMGH@ ARy %%S@rm% RS 68 G 58 B e %%%W page 87
of M. ﬁ@fémms"é‘rh@1@@%@&&9@9ﬁ@3@@amﬁﬁfm§r{m%fkn’@wwamrﬂqﬁtﬁﬁir% Igforuary
1996)activeE Srambin actvatablefibrinolisis inhibiterERA Flal(seesThmmbesishibitor as

used ﬁ%n (1?1%%1):518% ﬁ%%l?ﬁ%éﬁti%ﬂ—p‘ﬂ g?ﬁ\&?d%@&%"%@ %?&%%g gg(ﬁqg dﬂ ¢., where the

lication

PCT Pub WO 0
actons il PN 005 ™ 1“%88%%%?6&8. Pﬁ%‘r‘fé?é%ﬁ%éﬁ“&&@@%h%%ﬁﬁﬁ%‘dg which
have rgfr-focdompetingsithit inhibitiproremkitiasdothttetransdscelcellicyclers, open-
acid aﬁaeﬁ&pmrosiﬂmlsm@h@e?mlﬁaﬁsgmg&;@ GARGAY &Qﬂ%ﬁp DNA damaging
t ents.inclu o] ATR, ATM, t

e i ol eI e or
combiggURTHNfiE Bgﬁ%ymméfafen%%rﬁw&&%%mmﬂaé%aﬁ BBl sternse
(FPTaCydacel) and:BIMS+88708R ferase liyhibit 618 Bfizetl-prolifé mmtiamy Ayachnyl-protein
1ransf§%\é'¥ﬁle‘5§§@@@@Iﬁ%@%so@iﬁé&%@@f@ﬁ?@é@jcm agents that inhibit cell

Jace 1%%0%“%% i nal transduction cascades OWEEErﬁac”P%ﬁ?th%se

SUI‘)]g é{)rece OI’ ents ncﬁjde mh BItOI’S 0? |r(1}il1l|bltors of Eﬂg
publicp e PRGN el S 55 HRIbHOVN b BRI (LY ARTHES, WO
97/3 8 GeEs thz0 M@} oR hi Ber 880t IGIPRWIOr Exatapie thaseaisttose? MO S, Pat. No.

5,523 %3(9%9@51% '%‘bjtﬁ%@ga@)@@ ne, | eﬁ%tp_'s‘;ﬁ(fr(l}l'rﬁl‘g'}bl'g%s PEMET 5'@@%@55@% Pat.

r exam
No. 5 I‘lﬁré]%tlééggo%ﬁrﬁ (Iiirs.‘lct)(fzr}iikt(i7 é] %r? gt:rlﬁmé’ ?ﬁ“(\%@ 31§ 5%%&(& \%/% ump“an
PatenPybBRABE, WD D30B880 NG O/ 08EA TS WD HOEEETS WIS/ 08542, WO
95/1192/088139, 106020 2A/@B83AQ g WMOIB210884,38)5 imhibNers @630 Rafw O 95/10515,
WO 9L§Vn@§%<Wc§*é§@%&§f@§oﬁ%%%%%It%??%%é“ﬁ;@ggﬁé@e@&% 96/06138, WO
sw0s 08, S R e T R R e wo
96/244dRibitér LoMPOdndE AR Antitody@ftaBeRsts..S. Panpoptédsid indacing 96/17861,
WO 9agents), maiudle activatars of ENES reseptos family, membemsiingludingdhess2, wo
96/30TRAGRREPIFN). ?%‘3ﬁi‘i‘?%6@?3@%@%98%9?58&%(9%@6‘}52 WO

invention are useful for trea canc bination with'one 0

I3 frariy Gite! w%%??ﬁ?é%g geHts Tellecrdy Wé?f?f’ér‘r?&i’é}to\”ﬁ%87/7347g WO
97/26 246pIRiM OZ AW wmaﬂnwm@@@%am@dp&ewnwv@ssz 359,

For an&@@@ﬂ@%ﬁﬁ@ fold @ﬁ?ﬂ@ﬁﬁ@—?@&%ﬁl 1 AstAaSOMBAHE Gf theitnsiants see

inve t| Qyt ng cancer in combination with any
bur OPS%He‘?)r faﬂgggt%% FJ %era:igrggtl ents: abarelix (Plenaxis depot

|eﬁaaﬂ%%?éﬁuﬁf%%k?ﬁ%é}3 AstenaArsrolbtkRIp s drupifnash new blood
vessel{Capapdiths¢r)); akitretivoin (Ranmeting); allopuringd fylopninie)nde, but are not
limite@ibetaming (eexalanshauidost qg é@h&f@@f @PRSLERARIR(ALIMIEX Q) Fit-1

e R Wit o
platei%@gg%g@wth factors, MMP (matrlx metalloprotease) inhibitors, integrin blockers,
interferon-¢, interleukin-12, pentosan polysulfate, cyclooxygenase inhibitors, inchiding
nonsteroidal anti-inflammatories (NSAIDs) like aspirin and ibuprofen as well as selective
cyclooxy-genase-2 inhibitors like celecoxib and rofecoxib (PNAS (1992) 89:7384; JNCI (1982)
69:475; Arch. Opthaimol. (1990) 108:573; Anat. Rec. (1994) 238:68; FEBS Letiers (1995)
372:83; Clin, Orthop {1995) 313:76; J. Mol. Endocrinol. (1996) 16:107; Jpn. J. Pharmacal.
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gel (Targreting); bleomycin (Blenoxanee); bortezomib (Velcadee);
busulfan intravenous (Busulfex(r)); busulfan oral (Mylerane); calusterone
(Methosarbe); capecitabine (Xeloda(e); carboplatin (Paraplatine);

WA StHIE1(BCNU(r), BICNUe); carmustine (GliadelO); carmBSyeBrougithoo1s
Pol.ifeprosan 20 Implant (Gliadel Wafege); celecoxib (Celebrexce);
cetuxirnab (Erbituxe); chlorambucil (Leukerang), cisplatin (Flatinole);

(1997‘3‘?@'@@@%‘3&3}&% 937?%?826‘2‘19@?9*0%@%@ 05 Dl gl Med. (1998)

amide (Cytoxane, Neosare ospham|de

2718, RO S CRHAH BRI BARE T o cortcosteroids,
mine@yosarid{rjeoytathbineclposbrisah(DepdCé)ndavaiindging, betamethasone),
carbokDAEEamEer); &ﬁq&t@myﬁma@tmmy&m@ e(@émsgﬁe@}v Rrbony!)- fumagillol,

thalid 1%r8§p tinalta (Aranest rg oo 'C'FS'!P%?S éE}aB m%&z (1985)

aunoru cim aun mycin nOI’USkI)ICIn aunoru ICIn auno

105 T eklibioiRe &) ﬂﬁéﬁﬁéméf# Fritese (@ma&éyo&’éfefmh@%ﬁrﬁé?c%@ae% Kimer al
(19930 deatax SbETakbteree)y daXotiBitinprldWwamyein PFS(r)); doxombicin

(&ﬁm%mb{%@nﬁ@'agé([%)aﬁ%ﬁf&&h@%%ﬁlﬁE%EUXQ@@E&J@%&'%@) also be used in

doxorubici I| osomat f} ), dromostanol one r
comby E(I)Orlr]16"5@'31?%0 one o 1}(]a‘romos %no dhe'20; BYpropiona (%)3%%? OIS T delisn g nhibit

the copidto B HRIENOR S BISSHGEGR(IS)Y Epiibici (RiIdhceBy EFRRIBS:679-
692). difeetgpegene)leslatinbi{@ancevaey; estiabiugtinefzohays(l Yo e posideis
pathwRPOSRIASE, @0(99a@pﬁm@mp&a&%\f&lﬁz yﬁ@%}%%ﬁ @@g%t%@%o 23

molec%i%) mas ag%lgg;lglgén cé{'l%%%%%%% @((&E!F éerg \,(té?gr%?g)r?gf 31_1 n‘onors of active
ihﬂm%magréa@kéﬂcg”éﬁtnﬂlmﬁegbaéyargﬁﬁ&iabuﬁ@e(@@wérey Gemtaotiman1:329-354).
TAF12507bgamicine(Mylotasge)cgosereiasitate fZnladexd mplantrl;u.s, Ser. No.

60/3 49%@&& Qcﬁfﬁ@%(@@@@iﬁe) histrelin acetate (Histrelin implante);

y roxyurea me Ibritumomab Tiuxetan (Zevaline); idarubicin
“ﬁ% TN R K251 GRS TS SyRIES (IRRPaKRYS i fhifit protein
kiﬂﬁs%lfé@&%@@f@@%l&@»elm@ﬁ@fmﬂmlmgzﬂilﬂtmbﬁzgmnmmgﬁmancm cell to DNA
damagﬁﬁglﬁgﬁiﬁlﬁa@)&h'@g@it@i%ﬁlﬁﬂ&(ﬁﬂiﬂl[ﬂiﬁi%}'A@E@Z@mFﬂ@@@@)&JﬁL@ﬂ@ﬁﬂlmes and

cdk dIQ{V ‘?%Jﬁ?}é&{@%%ﬁ%é& peggggg 1Jit 4281 geeé?éég’El n?é%'rd ?()s‘mm os\%orin,

levamisole ( mlsogt% st |ne clorethami
gtauroﬁﬂ?&@eﬂ%%f Ll %éﬁéﬁ" ?ﬁ@éé@@l’gl éﬁ?@%ﬂﬂ egace le);

mdighblans PAM! (AlKelkanednmetcaptopl snes Bl Pa(Ruririettlote); phesnaccutical
agent{ MESHEXE): R esnVRRB0 FARRM N Metheliexate {Methatexdle8keam of those

smfacin ctcth)i({%%le i) Lﬂvadef( el)ﬂcir;'éw nt(%‘s(o m%ng Cmoc? eg%ﬁlga nae Oor. amm&;ic gefitinib

rene); mitoxantrone ovan ronee nan rolon
and cEpRON B0 ) Retar BF@%MW@)ZW@{UWM%S(WWr cxample
those Qpriekakin (N2 OATeRREd);, oxdabplatirn (Eloxatine)cpaolitakel tRaxenadE T,
111h:b1%§ﬁ@@1@f%% aqlitaxeidere tes‘&ﬁ@ﬁ&ﬁ@@?%@%ﬁ%&émﬁ&%ﬂﬁ%)bm not limited

|fer e r i
to inh Om mlgése ovme%frg pé”glziw) Q%%éﬁ% %a?ﬁ@%ggggﬁg@sﬁgﬁ%gg% WO
03/08(RELbEEAD BThaDANEY Owaﬁ@@@g}@féﬂ%@ﬁ@ﬂ@mwg/@gémgsszenhlbuors of
Raf kldmc{ﬁ)mmmmg)ﬁmmwam (it nis)o PO oroaskeeyted);40 and PD-

098(}spw%mmmmmm@ﬁ Q£%BQ9VP§H&&WI%UJEH(KHQ&OA%B Such
prog e); Rasburicase (Elitek(r));

arbazi tu macnne (Atabrine
seent i AL RINER h@@&ﬂ?ﬂ%ﬁﬂ@@}@gwﬁﬁw(prok.net)
sofafepipsiNesasiae) cente ptododnaairbsany) T SUnitetbtpdieails members
(includSutatgR ralc (Selexasnfg); tamoxifen (Nolvadexcri); temozolomide

(Tﬁ%ogam&ﬁﬂma@%owaaédQVM%q) Qécﬂ?% 3¢} lmgl é CRIAPRI: wreating cancer

Ello anine, 6-TG (ThioguaninelD); thiotepa (T |op topo ecan

in con 93&%%11 tOerhiRaHE: (ﬁi@&&ﬂéﬁ%&?ﬁﬁﬁéﬁh‘m (ﬁ@?&%ﬁ%?ﬁed from

temozTigsindmsirpibiinl Gartopintimomalip{Bexxerg)cTrastuzumab-@Herceptin );
tretinoin, ATRA (Vesanoid101); Uracil Mustard (Uracil Mustard
Capsules(r)); valrubicin (Valstart); vinblastine 10(Velbang); vincristine
(Oncoving); vinorelbine (Navelbineg); vorinostat (Zolinzae); zoledronate
(Zometaln nilotinib (Tasignak) and dasatinib (Sprycel0).



10

15

20

25

30

35

The invention also encompasses combinations with NSAID's which are

selective COX-2 inhibitors. For purposes of this specification NSAID's

which are selective inhibitors of COX-2 are defined as those which

WPgss¥asi 268 pecificity for inhibiting COX-2 over COX-1 of at |e43t/GBR008/056018

15fold as measured by the ratio of 1056 for COX-2 over 1050 for COX-1

evaluated by cell or microsomal assays. Such compounds include, but are

not | ot i [ 74 9 Pat. 5,861, 419

e MR B R 0 A llh B e Y,

Comb%%él 65! SO AL %@60’%%? f@@m&ﬂ@%ﬂm&@s Fac] @é@kp@%@s
depot§)S1IB:6081584P10IS1%4t. 5| TE0:040, (WO @415932 ] dh S -Pantb, 824,901 E);

alitretihein Pan2didd) 1&‘1?@{#1? §EOYQE§10;§ 9003 ! BckdiinE Al AN mblotine

Pat Pat. 633,272, and | Ur@ Pat, 5@332 598, all of |chfD
(Eth)OI )hana‘a%‘{mo:?é Ai‘m %%Qr ed]{Sbl’l!C g fiEoxE 68}%%@[1}}3%0 par DY

byl corporate erence
aéac“ﬁﬁ?ﬁﬂﬁ%@%bfﬁﬁﬁ%qﬁ&éﬁf%éﬂﬁd PHSUTOHPARES  Tararetin®): bexarotene
gel (Tehtoror3 {4 bnettayisu(Rinybpne ) 1 i2+«(2zmeilh YT Sepye@inghpyiidinerorcaous
(Busu@lail@ﬁ‘%ﬁﬁ'%l ¥ amﬂtaalﬁﬁa&mg@eﬁ@é@amg%@ﬁ égﬁéé?a%%p%ﬁelodaa)

ed CIfIC inhihitor, e therefore
carbo A O N e Lo e D st
with EgdeBroxprRé éimal@ﬁa{ﬁﬁﬁaé@!u%&n@eé@ﬁ%p@ anlthevell: cotoipep (Erbitux®);
chil orsax’ﬁlmﬂ)|€!’Scﬁtca’a@®)gem@£d&ﬁr(h?ﬂbtﬁﬁfﬁ@0Qhﬂﬂﬁa@ﬂ& areweltimitedtes@ndes farabine

CiO (ﬁ% H %ﬂgf 0}{&1’;@ Neosar®): evelophosph d C 1 fHon®
( )agzoxgdf 5;1 y1-2- but)en))//po;aﬁ%ppy amide (Cytoxan Injection®);

>’°’0§5>5;2%% B2 boeiaelé ?&a?tsgeﬁafa%e}y@%%m%POSO%I
(Dep@.ﬂr@md@{gaglm(ﬂﬂaﬂ@@@meb) dactinomyein, actinomycin D (Cosmegen®);
DarbegpblarobEnzayhphebyllmettléinlid3drar oiendeRRe@M e MR L,

dawaoﬁ ﬁﬁfc‘i“gﬁmﬁ@‘?‘c’é‘%&& 3‘%6 &Qﬂt%%%%%?’(%o%% ngk@), Denileukin difiitox

entaos

<Oma%d7> (é%%ﬁgsmﬁ%ﬁ%ﬁmw etigAsseh(FroRiess BorimmAMHBINThAdTAmYsip D)
doxom@t@}é&:@@mﬂmﬁo%‘&(@x draphthalene\ disulfgrat) Sahgection®); doxorubicin
Lpoqoﬁﬁﬁﬂﬂhﬁt@ﬁthﬁ%UQ&l%MQ@}ﬁﬂ]ﬁ@ﬁ% @ak@ﬂmmﬂﬁo@éﬁﬁtﬁ)@%&&@

Vi egrin,DIOCcKer. S clive
pTOP 10%%? SM nﬁggrglln%]ll)] or;{)c%}@ eract bln(ﬁTl ity Jgnysm 2%%’3? uonﬁﬁ’tgpt]ﬁ%bwm.
(El C“é%ﬁsﬁﬁ?@tjﬁﬁ o s hd‘élwm%@éréew I esaryBiRg, (R Bk ctoposide
phosph@iqr(ﬁg]tamﬂhm%gcoﬁmqm&wwemdé{ digraiicdho thenaviBhei fteghinsio®); Filgrastim

(Ncup%%mmumwmla Hi%&ﬁ@i@?ég?g, F}%H@E?&Q&Ic quﬂega@aﬁ Zguomuracﬂ 5-FU

R A AT i 6 KEMBBHGR AR 2oz
ozogany ey OUYE RIS erlintaraiet tHEdediviyarl ﬁaﬂé@ﬁaﬁf@@rﬁ}wé@ﬁmé%oladcx@)
histrelexpeesse d-bsrehpitlapatdpthelialcels: Thedtes® ) alboinafersiid Tiuxetan

(Zevamg?cﬁiﬂ@iﬁ’ifng%nﬂl\{ feg efggfé%glaégl @%éiéof%iﬁ%ﬁgﬁ%@n %;f@a@oﬁggo)
mer T P I R RS
lenah@@#@égéeifmlé%\rﬁ@r@@@@ (ﬁ@%@%n@@qﬁmmb‘%@mw@n@ Leucovorin®);
Leuprbli{riticoram@hiytph@nyt)-brinathisaxaza®y-carhexamideNU (CeceBUR):
11}0010?&1[&%11411@”91%WB¥ ﬁHﬁLérMQNlﬁEhé@é%ﬁ@X')H“@JEﬂ& Q&%&t%ZMegaCL@)), melphalan, 1.-

llylamino)-17-demethoxy

PAM C(Eﬁilorb ’ﬁlﬁfﬁﬁ?ﬁ)ﬁﬂgﬁyi M?l%umgm%]x\y) gpgsna (Mesnex®); mesna (Mesnex
tabs®14nmt§yqjqum§/w;@b@x§mm?ﬁ}imﬂﬁ@xsaien (Uvadex®y; mitomyecin C (Mutamycin®);

m1totdlh|e(@ﬁh&fﬁ@hﬁﬂMﬁx@drbﬂﬁ(Mﬂiﬂ@&(@ﬂ)OXW&G%QQ%E@@BDMWGDM&OM
50®y; ﬁ@?%%@g(éfgrgdgoill@)l&%?cﬁ%ﬁ%ﬂxgr(%é&u&hxg O m Vﬂc%%) d\%u@{é’g%@‘{ oxaliplatin

epoxy

(Elﬁxas’f% Bagfigns! @%ﬁﬁ%&@%mﬁ@ 6TeAZO bRz pirisinshezg particles
(AbraxpaiBheips Bt 6N KEEP2E8Y); pamidronate (Aredia®); pegademase (Adagen
(Pegadbi@rehinroRbEny 13RIREINS Bdinetia f&l: muLeioks3m (Neutasta®); pemetrexed

d]pyrimidinemethane sulfonate,

4-(3-bromo-4-hydroxyphenyl)amino-6,7-dimethoxyquinazoline,

4-(4'-hydroxyphenyparnino-6,7-dimethoxyquinazoline, SU6668, 51157 IA,

N-4-chlorophenyl-4- 15(4-pyridylmethyl)-1-phthalazinamine, and

EMD121974.
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In an embodiment, the compounds of the present invention are useful for

the treatment or prevention of the appearance of necrosis induced by

selective N3-adenine methylating agents such as Me0S0,(CH+lexitropsin
WM 2 ombinations with compounds other than anti-canBef/GB2008/650018

compounds are also encompassed 20 -the instant methods. For

example, combinations of the instantly claimed compounds with PPAR-7

IS0 1 R [~ t K dIllVClIl
" d“s%%;fg%ﬁ@t?ﬁ?%ﬁ%%%%@ 1) %ﬁf@@e@a‘% R
I

Mlth{ﬁ‘”“ 8 PEFoX sé‘rlh“c préhf’e 1r%ec Midrene; r?d%m?‘“%‘fé’“"
(Atabésae%séﬁéﬁbéﬂm@ﬁ%@é@@mw&bé&@&ﬁ@lgﬁﬁ%ﬁb@é}ﬁeﬁﬁt(ﬁqcuknﬂc@)
Sargrangioge Rsisikes) b&emﬂs&ﬂqﬁ&imzﬂ@)mﬁt@mm(&ee’ dn&ar8invastinib maleate

(Suim? @IEQ?CC@CIZ:%;& [%gn(%g?cig ﬁo%@ie %,}{&909933?& (?&%@ﬂ%@i" 'teniposide,
309-2

Invest. thoh no More recent

VM- 2@@&%@% fsts! ﬁ%{% @ﬁ %% H’{Bq‘ﬂf’rﬁm?tﬁe ﬁin%%@fagpé}ﬁééo tgpe
(Thioptedh: |irmmt@abdﬁimagma%ﬁeramfm@@lfta;sm@mél@%t’enmmh thexxar®);

Tm;ﬁﬁﬁ&ﬁ!ﬂﬂmm @%r@mﬁ{mgym@mmt&@mmlmw%f@m;@ghtMm&ln ATRA
(v esagl%(?(%iis InC g/l r)d Eﬁ%ml 1.;%? que?‘@S)ms ugl%gnpﬁpﬁa;ﬁéz vinblastine

ut are_not mlte to hIaZO lidli e lones 30(suc

(Velb ”#@7@81féf@edﬁl%&r%a\zm@f%@(%%ﬂém&nﬂ@i%@ﬂ@%ﬁéfhw@)
zoledfenofitratecg&mnfib ozl lcldairatd) ) G 2570 SBEI999ARAR-H039242,
Jﬂ&@%%@%ﬁ%@@%@% OWARORAMs NINR34d IS ARRYTR NRQLLGive COX-2

E4158 N7\162 G126 ngsl 16 D F552
b B T oo o B RO s s o102

are dcélﬁf@a}élg]%f‘s‘a@,ggd)%sg\ggN)g@ﬁ(gggg@)nlah@mg C X-2 over COX- ] of at least 100
fold ag groayuied(Dydhioraia gilfiyofephienoRygver IC,, for COX-1 evaluated by cell or

microsaRRENXYIPRARPAESINYL SRMARE 216 NANKAICI A6 (JISHAIEL i US. Pat.

6

573 55 oba sl 400 S BEERI O U i ol by 9%
U.S. Tinstadethvehtiorid the’ vsé of th&/ predenily Histlesbdedtipdihds iy, U. S
5,698 démhingtien. with antoyivalegeni fauthsas nus|eoswd analogstincladingz, U.S.
Pat. S3ROCISIOVT S0pLhesteeatmgnt Of CRINCE e WO 9894290 ANBINGY 1 5 pay,

93 22%&?@”{{}9 é the nstant. mventlrotnﬂsthe se of the presently disclosed
3.3 14T & Bfﬁ i VRAGEASYHEISIS) For the treatment of cancer.

Fothabi f@Ve@%@@?éfZg@ﬁé@r@ srategintytostieatindeardentsoelMa loétmhimagt arc 5-

chlora) FHuMGBnRL LA TH BdiyBD-18R)and Kuleiehal (yaacer Medigineabthutically
accep Eﬁe%ﬁ?ﬁm@r@&g BC Decker, Hamilton 2000). Gene therapy can be used

to deliver any tumor suppre55| ne. Examples of such genes mclude
SR HBE AL, RS, IHTEASELH B ETERE Fcombind are erefore
useful\ﬁmuheme@tat‘em@femztr@nhfé@ (selents. 8t 10MiE! No pB1OBKE3 A HOEBREX" and

BEX?&X@W@)p@ﬁEMmEéﬁﬁﬁﬁ@gﬂm& éﬁdﬁ&@wus Mediated Delivery of a
u PAR_Ant I sis-D ndent. Tumor
@Q/{vgt CXcl Ligl gsgfm% %ﬁ?ﬁ '\}]ﬁﬁ% 1%9%,%% {) ta?)g% 9 l%m(] «% endostatin,

ukr aﬂse@ﬁllili%@%l}%% ﬂq?é‘ﬁ‘%?éﬁ éé%m‘&wn’h lﬁ%mahh@éé’oby%n WYyl
oxaspiFhig Comaponiis bf thecimBtamb anventior ridy alsbnbe Saaministeligdidichloro-4-(4-
cmor&@mmmw]m@ﬂyfqammoﬁqr ehinhereal multighde resigiancaMMRRY, in

combx%{Jl a,Hlia %H‘e"iﬁsﬁ‘%&ﬁ%% "‘éﬁﬂzﬁ‘ mgnr?o%cma,osc phosphate, 7,7-(carbonyl-
bis[imino-N-methyl-4,2-pyrrolocarbonyliminol N-methyl-4,2-pyrrole]-carbonylimino -bis-(1,3-
naphthalene disulfonate), and 3-[(2,4-dimethylpyrrol-5-yDmethylene}-2-indolinone (SU5416).
As used above, “integrin blockers” refers to compounds which selectively antagonize,
inhibit or counteract binding of a physiological ligand to the o33 integrin, to compounds which
selectively antagonize, inhibit or counteract binding of a physiological ligand to the B3

integrin, to compounds which antagonize, inhibit or counteract binding of a physiological ligand



1¢

15

20

30

35

of expression of transporter proteins. Such MDR inhibitors include

inhibitors of p-glycoprotein (P-gp), such as LY335979, XR9576,

0C144-093, R101922, VX853, verapamil and PSC833 (valspodar). A
WwoamIseEHE of the present invention may be employed in conjBfiEtiepzosges0018

anti-emetic 20agents to treat nausea o4 emesis, including acute, delayed,

late-phase, and anticipatory emesis, which may result from the use of a

to bol%ozm\%? ﬁ{e@%%ﬁﬁ%tdﬂ}g qg%riﬂl%% ) m%ﬂ@i\?ﬁgﬁeﬂ{ﬁg{\éo 198, inhibit or

the prevention or treatment of emesis, a compound of the present ]
countiryrHB AT HScREH CHH HEBBRANIT RIS b SRidEy sgeatactial cells, The
term depedisiyhenipskiniis b fdeeptdcadgonists . SHP3. etleptos Bhrgonists integrins.
The 1Suchiasondanseiressgartisetkon: MpRIsairon; athzalisalranp S ABAB o1 b1,

2 e ists, : baclofen, a corticosteroid such as Decadron
P ( §§%ﬁ ; 8&% Iaﬂ{?ﬂ%% %h;“?gr?r%

éxamethasone nalog, Aristocort, Nasalide, Pretend, Benecorten or _

oth@s siied s ivelpsed iV P htereNgy bEors g 1ghige A ggulmgnomethylphenyl)-
5-me(8;048,5841-8,426(375i8:929(7684i3;:806/35408 028:326 and 3 7#ANE22 ame, 17-
e st a it
(e TS FATAE M BRALT o i S ORI i sl g
quinagelsetst frdriFainétitoRinih- 1L recéptbpanisgoriet wdrT3nabebtdp-hy droxy-9-
methyariagagisk and/alnaticogiersicis administeradia ani adj oyt i A in- 1 -one,
SHzéfg’?ééﬁ?ﬁ&ﬁl?é@f?’}’?f@@f’B%?{ﬂ%??ah@&tﬁgﬁ%ﬁ%%é@ﬁ%—%ﬂﬁ%}ﬂ{ﬂ@%ﬁ;}%&%10[2,3u

the instant compounds. Neurokinin-1 r or antagonists of U; _ ,
Aoy ERABt O Wit R HnipoiPaE 6T tHE BRESEHIERERIIGR Aré fifyphoxyquinazoline,
4-(4*-Hpdunbeticioh example]-iiu:Bo PaNiNeS B L6 /5603 53T85]920 /35 @ophenyl-4-
(4-pyR8PRIIBALG LR BGE200806Q0 81D 19533 280, 0 536 817, 0 545 478,

0 1%53811](’:151%0%%176?1[,3%%’ &}%%gu%ﬁ?&ﬁl%opllgghp ir?vge%t?g@ar% gg‘eqm for the treatment or
prevention of the appearance of necrosis induced by selective N3-adenine methylating agents
such as MeOSO.(CHs)-lexitropsin (Me-Lex).

Combinations with compounds other than anti-cancer compounds are also encompassed
in the instant methods. For example, combinations of the instantly claimed compounds with
PPAR-y (i.e., PPAR-gamma) agonists and PPAR-3 (i.e., PPAR-delta) agonists are useful in the
treatment of certain malingnancics. PPAR~y and PPAR-§ arc the nuclear peroxisome
proliferator-activated receptors ¥ and 8. The expression of PPAR-Y on endothelial cells and its
involvement in angiogenesis has been reported in the literature (sec J. Cardiovasc. Pharmacol.
(1998) 31:909-913; J. Biol. Chem. (1999) 274:9116-9121; Invest. Ophthalmol Vis. Sci. (2000)
41:2309-2317). More recently, PPAR-y agonists have been shown to inhibit the angiogenic
response to VEGF in vitro; both troglitazone and rosiglitazone maleate inhibit the development
of refinal neovascularization in mice. (Arch. Ophthamol. (2001) 119:709-717). Examples of
PPAR-y agonists and PPAR- y/o. agonists include, but are not limited to, thiazolidinediones
(such as DRF2725, CS8-011, troglitazone, rosiglitazone, and pioglitazone), fenofibrate,
gemfibrozil, clofibrate, GW23570, SB219994, AR-H(39242, JTT-501, MC(C-555, GW2331,
GW409544, NN2344, KRP297, NPO110, DRF4158, NN622, GI262570, PNU182716,
DRFS552926, 2-{(5,7-dipropyl-3-trifluoromethyl-1,2-benzisoxazoi-6-yl)oxy]-2-methylpropionic
acid (disclosed in USSN 09/782,856), and 2(R)-7-(3-(2-chloro-4-(4-fluorophenoxy)
phenoxy)propoxy)-2-ethylchromane-2-carboxylic acid (disclosed in USSN 60/235,708 and
60/244,697).
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793, 0634 402, 0 686 629, 0 693 489, 0 694 535, 0 699 655, 0 699 674, 0

707 006, 0 708 101,0 709 375, 0 709 376, 0 714 891, 0 723 959, 0 733

632 and 0 776 893; PCT International Patent Publication Nos. WO
WOOp8528:690/05729,91/09844, 91/18899, 92/01688, 92/060 7L, 1B2ELRABAC018

5 92/15585, 92/17449, 92/20661, 92/20676, 92/21677, 92/22569,

93/00330, 93/00331, 93/01159, 93/01165,93/01169, 93/01170, 93/06099,

oa e BE g S IR ST I Ao s dksa
CompEUIEB L HRIR ISV BA RIS GBCE AP BEIBOWIN F7RNES SX STy
ganci @410 k65h O 4£b0 167, G4/4CE68S8ANONTH (92911368, 94/13639, 94/13663

U AAHBY AR FHIOBLAnOAI DR, 11 0. 9HRAPAR, 44216@@;%10%(1
6740, 94/29309, 95/02595, 95/040 4042, 9 95/07886,

com 94% 8] ng oy i 40 g— / ¥ 2/06 ?’6 f
el (opgelo): BROEELS” BEATEd058R 1401 G5B iGN EE 74T §B /A YaEE ™ ©

genetissiTaieins 65MBiine coRy0Ted 10brs 057 obhms {Engs b5 § 16E>Fpgand

Kufe 85426338::93/28418;, 95305 p4, 195/30887C I5/3B74 496106181096 /05XOB erapy

can b<,9949§2(0§€19@10 GG/ Q164 49939% %@1%32}3%% 9397 gﬁ”ﬁ' 643,196(2018 76 are not
/2166 §6/29 96/29326 96/ 9328, 6 214 96/32385,

. 6 7

[”mtcgé%? %@ﬁtﬁ%%a é‘?fﬁ%@%ﬁ“ﬁ?ﬁﬁ BaBT 56T g enster (see U.S.
Pat. I\@m(?@%i?@71‘,(1182@@‘;E@q)ﬁ1@@8&{@%9@14%9%@7&?%22@%4@@?@@59cilvciy of a
uP A/Patent Rupticatigngiessa 2061025 :21268:031dc2 12091k 0ird 28289 Zemination

in Mtgg J‘CZ;?% ?fz%%%#%ugﬁx%%%@%??&é??%ﬂ%% )agiqdzlrﬁgl%e@ég %ﬂ?ﬁa (J [mmzmo]

,) atlon such compounds Is fully described in the aférementioned
(2 GOGE& é%%&%ubllcatlons which are incorporated herein by reference. 20In
ar ehevodinveds, ehéhnawtakinincnreseprradsitdgodist fofausé incombination with an

inhibi€aju ﬂm&éhwhﬁmthﬁ@mmuﬁtctqmm PRESEOLIMMENIITR issseleeted oMz ievels
of cx;%gg%%))é]bﬁa)m{ ]:tﬁgl 1otc Suc {%13 hl?itors include lblhj?b éméof p- gi /?opr(}icm

(P-ep 5105 45 IS 9%? b%?“a"%;%?&%éwgpa@ega LS

(valspvngof, which is described in U.S. Pat. No. 5,719,147.

A compound of the present invention may be employed in conjunction with anti-emetic
agents to treat nausea or emesis, including acute, delayed, late-phase, and anticipatory enesis,
which may result from the use of a compound of the present invention, alone or with radiation
therapy. For the prevention or treatment of emesis, a compound of the present invention may be
used in conjunction with other anti-emetic agents, especially neurokinin-1 receptor antagonists,
SHT3 receptor antagonists, such as ondansetron, granisetron, tropisetron, and zatisetron, GABAg
receptor agonists, such as baclofen, a corticosteroid such as Decadron (dexamethasone),
Kenalog, Aristocort, Nasalide, Preferid, Benccorten or others such as disclosed in U.S.Patent
Nos. 2,789,118, 2,990,401, 3,048,581, 3,126,375, 3,929,768, 3,996,359, 3,928,326 and
3,749,712, an antidopaminergic, such as the phenothiazines (for example prochlorperazine,
fluphenazine, thioridazine and mesondazine), metoclopramide or dronabinol. In an
embodiment, an anti-emesis agent selected {rom a neurokinin-1 receptor antagonist, a SHT3
receptor antagonist and a corticosteroid is administered as an adjuvant for the treatment or
prevention of emesis that may result upon administration of the instant compounds.

Neurokinin-1 receptor antagonists of use in conjunction with the compounds of the
present invention are fully described, for example, in U.S. Pat. Nos. 5,162,339, 5,232,929,
5,242,930, 5,373,003, 5,387,595, 5,459,270, 5,494,926, 5,496,833, 5,637,699, 5,719,147,
European Patent Publication Nos. EP 6 360 390, 0 394 989, 0 428 434, 0 429 366, 0 430771, 0
436 334, 0443 132, 0482 539, 0498 069, 0499 313, G512 901,0 512 902,0514 273, 0 514
274,0 514 275,0 514276, 0 515 681, 0 517 589, 0 520 555, 0 522 808, 0 528 495, 0 532 456, 0
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25A compound of the instant invention may also be administered with an
agent useful in the treatment of anemia. Such an anemia treatment agent
is, for example, a continuous eythropoiesis receptor activator (such as
WEpesnsald). A compound of the instant invention may alBO138B2008/056018
administered with an agent useful in the treatment of neutropenia. Such a
neutropenia treatment agent is, for example, a hematopoietic 30growth
factor-which requlates, t 10, uncti il
533 et Colon e cior (OOt Eyammds ara . D610
793, GHESH MOGHE FGr A, 150 A COmPOUMAH e AELEHE HvErtGrO Ry 708 101,0
769 Jalsabeadniristésetd with7an Bﬁ?’n0r‘?@[bgii@enh@*fﬁ?ﬂ@%Ug@m@ﬁaﬁm_}al Patent
Publi&\@mﬁ&!e‘iﬂ@@@%@t} @@@%@d%&%%&%@@%@@@b&?@]'(F!@é?@i/rﬁ%{?ﬂﬂ} 10812151,
u rtr r preventjn : [ e
o2 A WL Ll nAE (s T e e 93101159
93/0 13 fspHasphiciatesl HigAoSpiNeAAte 83 B3 bHosphBHIC &éd Hd dipHddpRofAke1 8023,
93/15a6i s Exanplesof Bisphasntsonatesiraude butarsynot Honted 46 1, 94/02595,
o e e ata) Ionotarmes By i /0167
o1 e o iS00 DU L8 . et ar e a0, 94119323,
94/20818driHate 3 EBABE 3 infifodftopiates Readfohated pifiorssilanetiaafonasdn 7886,

95/07waddingsany, and afizphasmacentienlly Agceptabley salts. degivativesi 24, 95/18129,
95/199¥4ratesang @‘é’%‘t&??é???eﬁfgsﬁ t, 95 WRNe d%%%%,%% ADSBaLRNeNtAN 06q7.

. encompasses the L » Instantly claimed compounds in‘combination -
93/33itth 1éhiziny SO0 e DRSO R O s RN Cortfpbitt> 96/18643,
96/203 8l &ed from: MIATMINDRE 7aREstiidge A 4E08RE0 OMdtLIAIOG/ 3RB8S, 96/37489,
97/0 1388rogenyeceptes vuedytaten 4ctinoid seceptor modulatota @, 97/19084, 97/19942

an :Ci t r%‘i: I 't.i {01|1| I’%ti en l-protej
e P B R R 2B AR g 2 200

r
590, 3 ibitdt- 2 PEARY Agdhike a2PIOARE: 28RSV BASINLVR arerjeHion’ such
compinhibiterfoflyntreceriicd Gmibltidfugresistant 2 an tantiemelicasdgentyaichgant
incorpéesis indhe featmentof anemia, an agent useful in the treatment of
nenopenia, an immunologic-enhancing drug, an InRibitor of cel yen ith
prgli?er tion an survival signaling, anpagenlf L TitererE With A et Eefert™ e
comppiioiit, Pas e IPYSEIOEUEsE el ERartd(& bispHodpRonate. The term
bis(trifadministigtiphtrangvanants herediuie@eph tadmniSteringsa gompoand) in
triazo I FRIRY RS IAALOMPL RO RS EMENION MRS HRAUGINGINE is described in
Us. Ipa?'mpoc?%rﬂgriggprodrug of the compound into the system of the animal in
neeIa of treatment. When a compound of the invention or prodrug thereof

is‘pFOVAdNeHtiA eobinsHBhiR s By rbrebsthidnadtvedyeme(egsriasetul in the
treatn@ytofoxicagentueicah iadninisteationt qrdtits, varianimgike £aMinuous eythropoiesis

recepldPISESIRAG QNG LR SaNgHErent and sequential introduction of the
compound o %[odrug thereof and other agents. 7Q0As used herein, the
g

tef Of® I8 Bt BRES PR A BrotHEt KorptishitptReuseful in the
treatmspé effiect ingradietsdh anegpasifiediaatoants gastwellas samypprodciiatopoietic
growtwhiclhyresults seliteetly okipeisestlyn fiomrearmbination.eh e shreified human
g}‘anuigg};&:dégm% %ﬁ%iﬁﬁﬁg'ﬁ%{.’oﬁrf@%%) Examples of a G-CSF include filgrastim,

A compound of the instant invention may also be administered with an immunologic-
enhancing drug, such as levaniisole, isoprinosine and Zadaxin,

A compound of the instant invention may also be useful for treating or preventing cancer,
including bone cancer, in combination with bisphosphonates (understood to include
bisphosphonates, diphosphonates, bisphosphonic acids and diphosphonic acids). Examples of
bisphosphonates include but are not limited to: etidronate (Didronel), pamidronate (Aredia),

alendronate (Fosamax), risedronate (Actonel}, zoledronate (Zometa), ibandronate (Boniva),
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The term "therapeutically effective amount” as used herein means that

amount of active compound or pharmaceutical agent that elicits the

biological or medicinal response in a tissue, 25system, animal or human

Wihatisahed sought by a researcher, veterinarian, medical dostoHER20R8F0018

clinician. The term "treatment” refers_to the treatment of a mammal

afflicted with a pathological condition and refers to an effect that alleviates
e ECRPURMMAIIT 0E FANCEIOUSEE1 o ABNEIEE M an
tludrgppisdnetiching ame Yate b PbrogresstisHR IR AtaNSte b slogreidscs, hydrates and
mixtgeaeliomtion of the condition, and cure of the condition. Treatment as a

Prophylactic-measure (hfaRroRkylaxi s alsesincludede of MG 8MY claimed
compRAIMAESHRCAlly accoptable as ysed herain pertaingto compaunds,

Pmaterials, COmposiItions, an(ffmg&osage orms which are > Withi “1.1?1%“5‘:58&38
compgrabaHacHhadiedr jtidyemenibigiae F6Fuss IREorastalitt e assubagshn
recepavsuhjéci(ecgeinoian withoutekdess)we toxicitl batitalioeallefgititiproliferative
agent! SSRORSEy kSNSRI ALERMBHGRIRN.COMMENSNAIE IR A oy angiogenesis
. .., reaso benefit/ris ig. Each carrier, excipient, etc. must also be
i o DG TR S Ag S B Corf AT AR e aF g Fadbresa
multighecfeiriatomn W 2008708426 1PCF/832008/0500 1820380t of anTién, an agent
usefutefinthéadiumnetn refarsuteothe idsenahcampRisne s HNGeRY ACH MMVIHh FNOWET ceil
protiftREBRAHHG MERA BHSH epnadnahiA ARIOXIR OIS, A HaS ARGHOL,

lonising radiation as used'in thetreatmen rent cancer types. in
PO P Y T B AR O MPIGARL P known to potentiate the actions of a

nurhb&arof cantesthEmdthietapyidréatheenats|ahichdmehigerthe’ a compound) in
referdQRASQIBGEARANG 6la8s PRRRIRANG (Y iH1eBOLCSANHER hd WPHEEBIMg of the
conp %ﬁtlg{é %%Eg%wﬁug{?élgag "5%1%9@;‘ lé%c@éngfrfp nllceh e 5:8 grpolg 7 O%r@&i of the

Il a
atinum g. car atin, cisplatin) used In treating cancer.

nveniggiEd iherﬁagéé@wéﬂ%gia%wﬁ%@% ASHOPEraatmg RrcEN frigents
(c.g., eonyiptises admiristeringraitherapetioal liseffective ammouhtuwilarsompoundude
concudfPRda ik GOMbIdatien L with-radislion dheraeyap derdnrGambination .

with a compoung s lected from:'HDAC‘rlh'bdte%rfd an estrogen re egl)tto

r L
S USE Clit, the [CFm " Composition” 18 nlen SRCONDASS d DT) OTHDIISHT
moduFator, an androgen rece‘?ﬁﬁor modu ator, retinoid receptor Pnodﬁ a or,% &

the spegifeshaeresbatatie Hisemeancdrapranterative haemty TRy yisteigsults, directly
or indiracidfefase whibitartiandiMGsoiitddugiaiennhibitar spnidiagingenesis
InPiRIQEL A REARY R90DiISH2 RE ARR- 2020180 AR-ARMI MR AGEDN M int of active
_inhibitor fmheretntmuytld{ﬁ%{eflsgatce,.ag antliemetlajﬁg%ﬁ, an agent Hssuc
COmP s BRI T THE Treafment of Bnenia ﬁglﬁ PSSR G E T athEY 8t 2 tssuc,
systetetftiggbpidatmitrlitdieris ssshhbingTeiers cherimbipiar tvealedical doctor or
other phialiferation and survival signaling, an agent that interfers with a cell cycle

checkRaint, A0 ARAPLesis-INAYGING. 49604 3d & RISRRCSRNORA T NS hological

ns SRS SISIERES S cuen e ppmen o e et e b
also texpiel FfapielEkarmiple s FoNbVionen AT (aisetyt ChioFile)ilBzoy2 includes a
reduc(p@nz oy paroxige)pfebz-Chihenzydchterafarnate); B6eNbration of the condition, and
cure 0@'&@@%%@%&8&3&@ %:’fb%%ﬁ[lggg I&Q@é@@ﬁ]g) i_JQ)Mgzlaxis) 1s also included.
(drlf‘rf?c—:e %QPQI%?%Q%S&%BM? acceptable” as used herein pertains to compounds, materials,
compositions, and/or dosage forms which are, within the scope of sound medical judgement,
suitable for use in contact with the tissues of a subject (e.g. human) without excessive toxicity,
irritation, allergic response, or other problem or complication, commensurate with a reasonable
benefit/risk ratio. Each carrier, excipient, etc. must also be "acceptable" in the sense of being

compatible with the other ingredients of the formulation.
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25(dimethyl sulfoxide); eq. (equivalent); ES (electrospray); EtOAc (ethyl

acetate); EtOH (ethanol); mol. sieves (molecular sieves); HATU

[0-(7-azabenzotriazol-1-y1)-N,N,N1,1Wtetramethyluronium
Whexagloet-bhosphate]; MeCN (acetonitrile); McOH (methandiy; IS {mess601s

spectrometry); MW (microwave); NIBS{N-bromosuccinimide); NMMO

(N- methylmorpholineN oxide) NMR (nuclear magnetic resonance); Pcol.

(Cﬂumr}"}gma sure) 150 I opro?p ePI%%ﬁgilghoéé({]%ﬁenw)?rauf{elzhg)wn therapeutic

E{ unc 1{)[61‘3
saturate aq ueous tlSI ICa I'O uran

meang. Hi(tere ﬁl‘ft@ﬁ@l?y‘@@Aﬁ (petassibhy e e P NIV W%F@W&V@n pstysed in the
treamSA I TEmeBREcotunprSEXO {intedaationatSerbenpdeehnotoyown (o potentiate

the acBGLYTEMDBRId Fhase: E%é?ﬁ&ﬁﬁ?aﬁ?'ﬂ%@iﬂr&%ﬁ@%&%%@ﬁ% RS0 RESerase

ercritical fI id chromato
coss R Rz L NN R et RSP G e b hehige osens (-
g DTahd Tas(qestifnning aiperathred CDE1S. (@cutizapd iehl sistefm) uredn treating

cancefthin layer chromatography) and TFA (trifluoroacetic acid).

Camponnds.afifeapula b eande pignared Dy eacing 2 VEQE%P%QJ comprlsc:&.
formula IA with amrr}%glgpéwo 2008/084261PCT/GB /050018 -34 -

admini et S RICHA CHEHETREY Qb 8RR B £O gy |msifBHbé%a“°”
with Bt Teeapyaetiber Biscgemeralioaitiod oumsing %i:r}patqéé"m goRiormhibitors,
an es@b N ZiRAGHRA AUEhASHHriat @b@;ubmﬁdiﬁvaaasqaiﬂdﬁ@aﬁt@tbyﬁﬁ&ﬁllaaoz a

cyiotcgﬂg{%ﬁgyﬁamﬁe teiri%r %%El ﬂ&%ﬁ%e (FL ? Eteﬁ?g%’%&ﬁ’s% %ﬂidg%r an

rol yse t e correspo a Ic acid (Rx Is

HMGH%?% 1116%’%@8‘89 tHe"Beid#oIr Bt NH—I Hrth*ep f%%e%%oa%cﬁﬁlﬁ&’ﬁ agonist,
an an@ggenisigenh as HATTIYr o TTtIramh D EA-ivistawiuent Suchras D MERthe: agent

uacfuf%@%@ﬁc@ﬁﬁwt@fﬁh@éﬁ&&ltﬁt@Qﬁﬂﬁé@[@ﬂlﬁﬁ%@%ﬁ?ﬂéﬁt é%ﬁ@f&ﬁ%\{@h{nthe
linﬂlulc‘la 9 OIX%yCIIE Eag(l%’imgi\glbealaf%}ll}\}/]%t (()jl‘ (h r}%r(}ln%le)lgﬁ%do%nah Ii!lgvei’vg. rSrel%fr(}drl I’P an ag ent

reacte wit onium picar Onat;&yg
that I@H\%ﬁt\*ge}tﬁ Rl SyrliRBeARS rﬁ%\ﬁ\vewyomlééﬁé#%ﬂ B&cEb ﬁ@eﬁ%osﬁhﬂnate

compounds of formula IA using ammonia in a solvent such as Me011 at

ahotd 2060 Rk Q@%ﬂ@l@ﬂﬂ'}@lM@ﬁuon will TOepiregen-Aam: %&Hﬁlgs contained

iperidine ring in the compounds of formula IA may be 15protected during

he above synthesis, for example by Hoc. Compounds of formula 1A
can be prepared by reacting a compound of formula IB with an azide:
Abbreviations used in the description of the chemistrv and in the Examples that follow are:

AcCl (acetyl chioride); (BzO); (benzoyl peroxide); Cbz-Cl (benzylchloroformate); DCM
(dichloromethane); DIPEA (di-iso-propylethylamine); DMF (dimethylformamide); DMSO
(dimethyl sulfoxide); eqg. (equivalent); ES (electrospray); EtQAc (ethyl acetate); EtOH (ethanol);
mol. sieves (molecular sieves), HATU [O-(7-azabenzotriazol-1-y[)-N,N,N',N'-
tetramethyluronium hexafluoro-phosphate}; MeCN (acetonitrile); MeOH (methanol); MS (mass

hereir

spectrometry); MW (microwave); NBS {N-bromosuccinimide); NMMO (N-methyimorpholine-
N-oxide); NMR (nuclear magnetic resonance); Pcol (column pressure); iPrOH (isopropanol);
RT (room temperature); sat, aq. (saturated aqucous); Si0, (silica gel); and THF
(tetrahydrofuran). ~BuOH (tert-butanol), KOAc (potassium acetate); MW microwave; IST
ISOLUTE® SPE cotumn SCX (International Sorbent Technology ISOLUTE® Solid Phase
Extraction column cationic exchange resin); SFC (supercritical fluid chromatography); TBTU O-
(1H-benzotriazol-1-yl}-N, NN N'-tetramethyluronium tetrafluoroborate; and Tcol (column
temperature}. CDCl; (deutrated chloroform); TLC (thin layer chromatography) and TFA
(trifluoroacetic acid).

Compounds of formula I can be prepared by reacting a compound of formula IA with

ammonia:



(1B) 20 wherein R', R2 and are as defined above. An azide such as

NaN3 can be used, generally in a solvent such as DMF at about 90C to

140C. An additive such as 2,6 lutidine may also be used. The reaction

Wihagpheseartied out under a nitrogen atmosphere. Compound&CGF ey mslasoois

18 can be prepared by the condensatign.of a compound of 25formula IC

with a compound of formula ID: WO 2008/084261PCT/G82008/050018 -3

- (IC)(ID) wherein RI, R2 and Rx are as defined above and L' is a

leaving group such as nitro or halogen, for example fluorine. Methods

include condensation in thg presence of a dehydrating 5agent such as

MgSO4 or molecular sieves or hgating in,an_ale

ethanol at reflux. The re

atmosphere. Compaeundsa

compound of forméta IE with an oxidizing agent such'as NMMO: 10(1E)

wherein RI, R." and LI are as defined above and L2 is a leaving group

such as halogen, for example bromingygenerally in a solvent such as

MeCN at about room temperature. The reaction may be carried out under

a nitrogen atmosphere. 15Compounds of formula 1E wherein L2 is '

bR CantBe Prépared By ekidisiiratBmipsarielrifchstuns metlith ahe reaction

5 is genlgroiyinating agewtisgieh agiNBSsohtherprébénce ofsalradicakinitiafdfisucibout

70°C 38 RepZeN | PRIGNIdRssBFW2 caution). Alternatively, a base such as NaOH or KOH

may be added to hydrolyse the ester to the corresponding carboxylic acid (R” is hydrogen),

followed by the addition of NHs in the presence of coupling agents such as HATU or TBTU and
DIPEA in a solvent such as DMF, the reaction being carried out at about room temperature.

16 Alternatively, the carboxylic acid may be activated to form a mixed anhydride, for example
using Boc»O, and then reacted with ammonium bicarbonate, generally in a solvent such as
pyridine. Alternatively, the ester can be converted to compounds of formula IA using ammonia
in a solvent such as MeOH at about 126°C, for example in a MW,

The nitrogen atom on the piperidine ring in the compounds of formula TA may be

15 protected during the above synthesis, for example by Boc.

Compounds of formula [A can be prepared by reacting a compound of formula IB with

an azide:

(B)
20
wherein R', R* and R* are as defined above. An azide such as NaN; can be used,
generally in a solvent such as DMF at about 90°C to 140°C. An additive such as 2,6 hutidine
may also be used. The reaction may be carried out under a nitrogen atmosphere.
Compounds of formula IB can be prepared by the condensation of a compound of
25 formula IC with a compound of formuia 1D:
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20

WO 2008/084261PCT/G82008/050018 - 36 - Compounds of formula
IF wherein L' is fluorine can be prepared by diazonitisation of a compound
of formula (1G) 5 wherein Rl and le are as defined above, followed by
wlekgrisadition of the intermediate diazonium salt. For exampiethes2008/050018
diazonitisation can be carried out usingsnitrosium tetrafluoroborate in a
solvent such as DCM at about OC, The corresponding diazonium
tetrafiuoroborate 5@5 n then be isolated and subsequently decomposed
at elevated temper; tures 10to the corresponding quoroEﬁzeneI\ derivative
(Cautlon) such asby hehting to 160C in a solventsugh as N
ompounds of formyla duhe -- nitroxcan be
if: gg mpound of formula My |
as defined above, followed by esterification. The nltratlon react|on can be
carried out in the presence of a nitrate such as potassium nitrate and an
acid such as sulfutie)acid at about room temperature. (Fe esterification
step can be carried out under standard conditions, 20 such as by reacting

with an;alkyl halidg gf myk@eﬁlm\ty@@gm%ﬂ%@a e@?!as@n%g% @h a&'ggaﬂ % or

hal in the resence of a base such as cesium car bonat olvent suc
alogen, f %s&“ak?o%wsaﬁq MRS Tnr IR S I GRR SF B G B asgn@ﬁ%%ﬁchydramlg
agent gl e Mssd ogetivdgowith vy ecid baadlysinsuchabH €l generaledsintisitu] at

reﬂuxfroma%@{M@@idy@Er@f}u&dﬁhe@@&r@%ﬁ@wﬁ@%@muIa IF can then
B S AR SR LR 1E i

M3en and a yst Such as p on carbon
an oxidisina AsRLaHa s PO Eivent such as MeOH Alternatively,
compounds of ormula | can be prepared by reducing a compound of

formula Id: WO 2008/084261PCT/GB2@08/050018 - 37 - (13)

(IE)

wherein R', R* and L' are as defined above and L% is a leaving group such as halogen, for
example bromine, generally in a solvent such as MeCN at about room temperature. The reaction
may be carried out under a nitrogen atmosphere.

Compounds of formula IE wherein L? is bromine can be prepared by oxidising a
compound of formula IF with a brominating agent such as NBS in the presence of a radical
initiator such as benzoyl peroxide:

(F)

wherein R', R* and 1" are as defined above, generally in a solvent such as CCly at reflux.

The reaction may be carried out under a nitrogen atmosphere.
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wherein R' and R2 are as defined above. The reduction may be carried

out in a Fowler 5reaction using an acyl chloride such as CBz-Cl and a

reducing agent such as NaBH4. Hydrogenation over palladium on carbon

Weowslietedithe reaction and removes the CBz-protecting groi.T/GB2608/450018

Compounds of formula 11 can be prepgred by cross-coupling a compound

of formula TIC with 3-pyridinylboronic acid of formula IL: 10  (IK)(IL)

whersin R Ra-a0d 7 e, a8 defined aoue, The reaction s denerall e ion o »

carried out under Suziki coupling conditions stich’ad uélng c aﬂysts Suc
compguns 3 ([@BEY5 diHd tri(tert-butyl)phosphine 15together with a base such as

sodium carbonate and solvents such as DMF and water at about 90C.

Compounds of formula IK can be prepaygd by condensation of a

compound of formula IM with a compgund of formula IN: WO

2008/084261PCT/6132008/050018~ 38=<—""vherein R', R2 and L2 are

as defined above and L3 is a leavi p such as halogen, for example

fluorine, generally in a solven at about 180C in a MW. A

base such as KCO3 may also be added. Compounds of formula 1M can

be prepared by reacting a compound of formula 10: S (10) wherein R1

and Rx are as defined above, with a Bale such as KOH or NaOH at about

room temperature to hydrolyse the ester to the corresponding carboxylic

aGig dRmig hYIOG8RY as defined above, follawed by decomposition of the intermediate

diazonium salt. For example the diazonitisation can be carried out using nifrosium

tetrafluoroborate in a solvent such as DCM at about 0°C. The corresponding diazonium
tetrafluoroborate salt can then be isolated and subsequently decomposed at elevated temperatures
to the corresponding fluorobenzene derivative {Caution), such as by heating to 160°C in a
solvent such as dichlorobenzene.,

Compounds of formula IF wherein L' is nitro can be prepared by nitration of a compound
of formula IH:

(1H)

wherein R is as defined above, followed by esterification. The nitration reaction can be
carried out 1n the presence of a nitrate such as potassium nitrate and an acid such as sulfuric acid
at about room temperature, The esterification step can be carried out under standard conditions,
such as by reacting with an alkyl halide of formula R*X wherein X is a halogen such as iodine,
mn the presence of a base such as cesium carbonate and in a solvent such as DM at about room
temperature. An alcohol of formula R*™-OH can also be used together with an acid catalyst, such
as HC1 generated in situ from AcCYMeOH, at reflux. The desired compound of formula IF can
then be obtained by hydrogenation of the nitro compound to the corresponding aniline using
hydrogen and a catalyst such as palladium on carbon, typicially in an alcoholic solvent such as
MeOH.

Alternatively, compounds of formula I can be prepared by reducing a compound of
formula 1



10

I5

20

10followed by the addition of NH3 in the presence of coupling agents such
as HATU, DIPEA and TBTU in a solvent such as DMF, the reaction being
carried out at about room temperature. Compounds of fornmla JO can
wpepgrdret from the compound of the formula IG by acetylation/abtles/oscois
aniline group with reagents such as agetyl chloride in a solvent such as
1,2- DCE at about 55C. Cyclisation to the desired indazole can then be
accomplished by treatment 15with sodium nitrite in acid, for example
concentrated hydrochlori i generally in the presense of a co-solvent
such as toluene and wate at a out OC Where t% synthesis of
mtermedlates and startl tAgse compounds

compounds by st :
schemes and Examples herein. 20Compounds of formula | may be
converted to other compounds of formula | by known methods or by
methods described in the synthesis dlbove, schemes and Examples
herein During any of the synthetic sequences described herein it may be
ssary, and/ar-desira otect nsmve or reactive on an
P oG R DRy DR ACHISH By G ot 2 & Fowler
mcue& h‘%ﬁt%h%l)ﬁr‘é‘t&tﬁ?g@§%%§%%@ a@tﬁ@@@@p@waﬁéwwb%t@@%
Hydr@bGatopsior @adahicnSynthesis, araiRditioneCeaene, ahd\WnandMARS IR -protecting
aroup G. M.; Wiley Interscience, 1999 and Kocienski, P. J. Protecting Groups,

T ieme, 1994. ctin u be removed at a convenje
 sUpEBRUARESth ikl é?rﬁ%%ﬁi? SR SRR AR o} SRR ﬁﬁ{éwmlé K
with 1@%@(th@@@@wa9 ditlbenzylearbonyl protecting group is
present, it may be removed by the addition of solvents such as TFA, DCM

and/or MeCN atabaut room 30temperaﬁure The compound may also be
hydrogenated umg standard methods, such as treating with a catalyst

such as Pd/ as ethanol under a hydrog

atmosphere. O and 1,4-fiXaheThay alsd be
added t@ - yfcarbonyl protecting group, out
room temperature. WO 2008/084261PCT/G82008/050018 - 39 - The

compounds of this invention were prepared according to the following
schemes. All variables Within the formulae are as defined &dve. When
the compounds of the present invention have chiral centres, the

cn ntiomers ma . .
SamR! , B *hd L2 are as defined above. The reaction is generally carried out under

Suzuki coupling conditions such as using catalysts such as Pdo(dba)s and tri(tert-butyl}phosphine
together with a base such as sodium carbonate and solvents such as DMF and water at about
90°C.

Compounds of formula JK can be prepared by condensation of a compound of formula
IM with a compound of formula IN:

CONH,

(PSS
3

(IM) (IN)
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be separated from the racemic mixtures by standard separating methods
such as using SFC, 5chiral HPLC or resolution with chiral acids. The
separation can be carried out at any step of the process for making the
Weamtpgetds of formula I. Thus, separation can be carried outF&HESHN§050018
step, or alternatively intermediates carghe separated and then particular
enantiomers utilized in subsequent reactions to produce the desired

pr&?%ﬁﬁ RWQ 209 %/%%QJ(F %I_J&? %&%%{Qé (i@%? 7 A9 é]%%g ﬁ]ﬂ]é s&h as halogen, for

rocedure to Sy nthesize derivatives of those compoun Invention

Cxamii’é@s%%ﬁ“in%gﬁﬁlé‘%@f Rherdny thesdobtii |ﬁ}té‘a"EH ia5Z8i1adare A base such as
K2COprepardeb isingdacsynthetic route similar to that described in WO 2005;
066136, dnallewingrnitiaheemnyetsipy, efthey2rnition3d-methylhenzaieaeita 10
derivative into the corresponding ester, radical bromination of the methyl
group using reagents like N-bromosuccinimide and benzoyl peroxide
yields the key benzyl bromide derlvat"‘éROX|dat|on of this benzylic
bromide to the corresponding benzalgk hydéﬁcan be 10accomplished for
instance using N-methylmorpholin; Xide an molecular sieves.
Following the condensation of the‘aldehyde ith an amine, ring closure
can be accomplished by treatlhg the Key intermediate with sodium azide
at elevated temperature to introduce the final nitrogen atom and the
resultant extrusion of nitrogen to furniski¢he indazote ring. A base such as
Iutidine can also be added to this reaction. Final conversion of the ester to

amlde e 15de derlv t|v
where R e 0 W SO AR S i SOITCH By room
tempeggiivereibydtolitie Gsreaispin &ﬁg@&?ﬁ&tﬁi@%@ﬁ@aﬁﬂlmeﬁ%ﬁdﬂe epdiosy ).
follo W2 008408426 15 CTH GB 2008/85004 8 4dplibehgmme 2us vamation abIPEA and

B Tﬁsﬁh & %@éeflﬂ '§1J§Q %gvﬂ ‘pi%l O¥Ye! Pe§8!‘<?ﬂ%%lﬁ ﬁa&ﬂﬁé@’)‘{ﬁ Eh %ﬂgg %H 8{' % ?Lr&t ure.

substituen s onto the indazole cores. When the requwed nltrfgtk%enizo acid
10

q m%gdsdpé 6?%%{8 SR ge prepared from the compound o rtlnula 1G by

acetylation of the aniline group with reagents such as acetyl chloride in a sotvent such ag 1,2-

DCE at about 55°C. Cyelisation to the desired indazole can then be accomplished by treatment
with sodium nitrite in acid, for example concentrated hydrochloric acid, generally in the presense
of a co-solvent such as toluene and water at about 0°C.

Where the synthesis of intermediates and starting materials is not described, these
compounds are commercially available or can be made {ronm commercially available compounds
by standard methods or by extension of the synthesis above, schemes and Examples herein.

Compounds of formula I may be converted to other compounds of formula I by known
methods or by methods described in the synthesis above, schemes and Exarpics herein.

During any of the synthetic sequences described herein it may be necessary and/or
desirable to protect sensitive or reactive groups on any of the molecules concerned. This may be
achieved by means of conventional profecting groups, such as those described in Protecting
Groups in Organic Svnthesis, 3rd Edition, Greene, T. W. and Wuts, P. G. M.; Wiley
Interscience, 1999 and Kocienski, P. J. Protecting Groups, Thieme, 1994, The protecting groups
may be removed at a convenient subsequent stage using methods known from the art. For
example, when the Boc (ferf-butoxycarbonyl) or benzylcarbonyl protecting group is present, it
may be removed by the addition of solvents such as TFA, DCM and/or MeCN at about room
temperature. The compound niay also be hydrogenated using standard methods, such as treating
with a catalyst such as PAd/C, in a solvent such as methanol under a hydrogen atmosphere.

EtOAc in the presence of HCI and 1,4-dioxane may also be added to remove the Boc or

benzylcarbonyl protecting group, at about room temperature.



5available they can be prepared through nitration of the corresponding

benzoic acid derivatives, for instance using potassium nitrate in

concentrated sulphuric acid. Synthetic manipulations as decribed above

Wallgwetpis Formation of the corresponding aniline which can eithEr®B2008/050018

cycliseci to the indazole by Firstly acctylation of the indazole and

cyclisation with sodium nitrite in concentrated HCI acid at OC.

SIS e IS Con % SRR D A spipaomes. A1
"ma@ﬁi’t‘H%EBM%O@%@%%I@\?&%G%‘?%@W% to the corresponding

diffitherolbe nzenedekvelive fyaScvemanroeaction(Gautonhekollowingrs may
be sef ﬁa@ﬁ"ﬁ%&'%@@%@ﬂ%ﬁ%ﬁ%&%@%%@ﬁﬁ%ﬂr@'lﬁ’x‘éﬁ%&&%@é&!‘?@s%m SFC,

chlra. Eg |grrpesgé/ rou tohtht(a cor esp}%ndln aldeh de and elaporation 0 i
A D R e vdecé 3y couphin %i?ﬁ Pt SFE SHiRdb AAgy step of the

pmwéyéﬁsa“t%ﬁwm sonPE 98 [a5 802 HNIra e nCORAEMErfication eugat the final

step, NO3neongy H2SQ4NDReco BetdhMethnd GHBpRedustioni2RaiGiilized in

subseSEEME ZWR 2008/08426ARCT/GEAQ08/050018 - 43 - Scheme 3 An

alternative procedure involves functionalisation of the indazole at a late
stage as shown in 5scheme 3. Here the indazole ester is first converted to
the corresponding carboxamide and the
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subjected to nucteophilic aromatic substitution of the appropriate

fluoro(Jetero)aromatic bromide. This allows the preparation of a bromide

derivative that can be cross coupled under Suzuki coupling conditions, for
Winstade4asing tri(tert-butyl)phosphine and Pd,(dba); as catalysts/¥Btites/650018

presence of a base, such as sodium_cgfbonate. Conversion to the desied

piperidine moiety 10is then accomplished by a Fowler reaction using an

acyl chloride, such as CBz-C1 and a reducing agent such as NaBH4.

Final hydrogenation reaction can yield the corresponding pipericline

derivatives. Suzuki coupling CONEEEZEase Pd2(dba)3, Br P(LBu)3, A
(HO)2B Scheme 3 WO 2008/084261PCT/G B2008/050018 - 44 -

PWO@@%@% BSSRAYhesi -d PE-examRlf ﬁﬂ&%@%&%@'@?%@%&%ﬁ@%ﬂ s shown m
e R P A Mgl to
SEheIian Bul: particiiany tess than 5T 8 WS IRHG RELeh iy XSS5 Blgrapmlar
that deegifed D RO8) A PRIP M IR U HENT BBk AIFES ZO0ORTIE Rini 0ok scthyl-
benzditomidet Bi4Qive iftnzymedirioAstaycbioffendldaSuml A0t OFeT(O1S] group

usi.ngl-r@cggfnﬁaﬁél @%&s&%ﬁﬁ@%‘aﬁ%@»ﬁzﬁ%}? 13'5!%91&1@)??@&‘9)%6 key benzyl bromide

derivative. Oxidation of this benzylic bromide to the corresponding benzaldehyde can be

accomplished for mstance using NV-methyimorpholine-N-oxide and molecular sieves. Following
the condensation of the aldeliyde with an amine, ring closure can be accomplished by treating the
key intermediate with sodium azide at elevated temperature to introduce the final nitrogen atom
and the resulfant extrusion of nitrogen to furnish the indazole ring. A base such as lutidine can
also be added to this reaction. Final conversion of the ester to the primary amide vields the
desired derivatives. This can be accomplished cither by heating the ester in an ammonia solution

or by conversion to the corresponding carboxylic acid and then amide coupling.



Nicotinamide-adenine dinucleotide (NAD)/ DNA Mix: CH-NADJ (250

uCi/ml, 0.4 ul, Perkin-Elmer NET-443H), NAD (1.5 'TIM, 0.05 ul, SIGMA

N-1511), Biotinylated-NAD (250 uM, 0.03 ul, Trevigen 4670-500-01),
WAGHBBd26aIf thymus (1 mg/ml, 0.05ul, Amersham Biosciences R&BA8FH50018

), H20 (to | Out). 15Developing Mix: Sireptavidin SPA beads (5mg/ml,

Amersham Biosciences RPNQ 0007) dissolved in 500 mM EDTA.

Experimental Design The reaction s perfersredtish 96-well micigplate with

a final volume gf.5@.ulyvell. Add Sul %D@@E‘%é%ﬁbund solytion, add
e fix (35ul), start.the |of?1 y addirty NAD/DNA 76mix (107uL)
=Y ncubate &ar Bcbr,s%serTR1 >H miyeaction by adding ég¢vetepingaix

(25 ul) and incgilbate 15 min at RT. Measure using a Packard TOP COUNT
instrument. Proliferation Assay il BREA silenced HelLa cells., oywaation
Abbreviations: 251MDM (Iscove's Modified Dtilbeeco's Media);; RFIMIMMO, mal sieves
(Roswell Park Memorial Institute Media); MO1 (multiplicity of infection);

GFP (green fluorescent protein); PBS (Phosphate Buffered Salingy; FCS
(fetal‘GAlf scrum); and DMEM (Dulbccda'seNdoutified Eagle's M iy,

C Ads of the present invention were also tested in an

a 'ferativee/alé'say in 30 matched. ir B@&Alv&?ghﬁt‘j BR -(SHRNA)
HclLa ceLs;“@s y shows @mors are able to show
selectivity with.gro inhibition of t R eficient cells. The
compounds showed CC50's less than 5 1.1M in BRCA1 deficient cells and
a greater than 10 fold selectivity over the BRCA proficient cells. The

assay is based on the ability of living cells to convert a redox dye
(resazurin) into a 35fluorescent endcpraduct (resofwrin). The amount of
resoﬁmﬁN@r%'Hfrcggac’ls directly propgrtiqnal to t ell pember. WO
2008{9%&6%}3&%{168 2008/0509 \Hel/a shBI?CAI-GFP
These are Hela cells transducéd at'an MO! of 100 with a Lentivirus
contairing-a shRMNA against BRCA-1 and an expression cassette for
GFP/BRe&AE siterting is more than 80 % as assessed by Taninan
analy '??ﬂcgﬁﬂéé 155tHbly express GFP. 5 Hela THM-GFP - These are

HeLa cells trangduced at an MOse&#00 with a control vector not
expressing any shRNA. Protocol
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10- Seed 300 cell/ well in 96 wells viewplate black in 90111 culture
Medium*: Incubate 4 hours at 37C, 5 % CO, Add IOul/well of 10X
compound (5 % DMSO in H20) - Incubate for 168 hours at 37C, 5 % CO2
WORHHIBHIOf Celltiter Blue solution (Promega, 08081) pre-dil EE/ EBR#A8/ 050018
PBSI x 15- Incubate the mixture for 45t 37C, 5 % CO, - Incubateat RT in
the dark - Read plate at fluorimeter ex: 550 nm; cm: 590 nm  *Culture
Medium: DMEM (GIBCO, 41966-029), 10% FCS (GIBCO, 10106-169),
0.1mg/m1 20Penicillin-Streptomycin (GIBCO, 15140-114), 2mivl
L-Glutamine (GIBCO, 3042190) Proif#ion Assanaturally BRCA deficent
A vargeiilivleshe@oni pe ameisndfdley presdrtinvemtiba lwerelal saiddmoinstrdtachsi ituents
onto illQ:im‘t‘?@ﬁﬁ@@c@?@'iWE@ﬂQﬁaﬁfcﬁﬁ%EﬂH%rCB?%;%IﬁM@&ﬁM@éﬁ%@ﬁ@%ﬁ%@A@cia
eficient ines wit ess than micromolar
s B B S B e ehavaives

for inghaneRt b &%ﬂéﬁ%ﬁﬁ% %éﬁW%ﬂ@WHé‘WW}ﬁg %avh%ﬁar&mpulmwns as
decritditUtions oflthve tborfipoundrase thd deddrpariingd wollineendli @0&:p iviet be cyclised io

the m@@ﬁﬁ&gyﬁﬂ%@i%na&%%% drimiriphcates i days daiet- aeloviakil iﬁYuiﬁc: in

sin it ! Blu II Vlabl|l cordin
Comel}aﬂa ac Uray fﬁs%rug of(?l’si r%me at}‘cFﬁa Z%%%%ea ‘gf)f%gﬁgéﬁ'éj? RipRyum
mimf}w&%mﬁ% FehHer rERard BloddEEEY) B5RGuIsARpIGiferitilsgrraiainégt clevated
tempdtaturCNB AN-d)ripsptifetiati ail ik astayechi 4 daysiafter adding:Haan reaction

(CautfRI) pp&mag dichanging. @}a&% Yance,at ﬂ?—%ﬁeﬁm RQ5BEAMDn of the
bem}}fﬁ} Al rer Q%Mra%%and re cedlg%i_y 70 RI medl m contalnln |
%n?b(ﬁjﬂ TP DO SR AR P gazole
derivaiieetiim cMBIRAMBLA 3G IRPNIAEIB @0, c10l e RBSYEYC 02) @AIPAN 1:
IMDM (GIBCO0), 20% FBS (5% C0O2) 5Compounds tested in an oncology
inyivo model ghawed a significais level of activity PREPARATIVEQ,Rx

%XAM%@%J\&%&%Q NO, eg.AcCl, MeOH, A NO,
R’ ChHs R Chs = CHs
Reduction
H,, Pd/C
x
COR COR* i) NOBF,, DCM COR"
F = i) Chiorobenzene, A NH,
CHO
R’ R’ CHj =X CHy
Cyclisation
l e.g. i) AcCl, 55°C
i) NaNO,, conc HCL, 0°C
¥ cozR’l;1
CONH, 2 N
N s N R 1 N
e SCheime
e N \ / =
R?

Scheme 2



10

15

2-Phenv1-2H-mdazole-7-earboxamicle (A6) 10 Step 1: Methyl
3-methyl-2-nitrobenzoate (Al) To a suspension of
3-methyl-2-nitro-benzoic acid (1.0 eq.) in MeOH (0.4 M) at OC was added
WEIPHISEZAIGO (3.0 eq.). The reaction mixture was stirred fo20/6Bap08/056018

reflux. The solvent was reduced in vagtio and the residue was dissolved in
EtOAc and washed several times with sat. 15ag. NaHCO3 solution, brine
and dried (Na2S04). Evaporation of the solvent gave (Al) as a white solid
which was used in the next step without further purification. 1H NMR
(400MHz, CDC13. 300K) 67.86 (1H, d, J = 7.5 Hz), 7.53-7.42 (2H, m),
3,89 (3H, s), 2.36 (3H, s). MS (ESp€e8NO04 requires: 195, found: 218

An aEﬂMﬁN@é‘pz%@&t@@: %Mﬁﬂ%ﬂhﬁdﬂf@zﬁﬁ%ﬁ@%ﬁk@cnﬁﬂ%@é@@@t%oe asAhown in

scher 8 grgtfgé‘n]id)dé% Qc glgl%% )gogl r?czgq. %Q%ONBSS (g 1)0 AT décl: and the

e
respect to was heated at re |UX unae osp ere

subj CC:[%dHP ﬂ*l‘ﬁé"ﬁﬂ% FERAR O SIS TG TRT HilhfPRRRTBE Nﬂu@&ﬁbaﬁf@e&mm
bromidadéihiediced fhrassppevidilst driy tosidindeontoi 102! Thebresicksewaded under

Su/ui@ @Hﬂﬁ%@%ﬂ%ﬂ&@ UF&W&QEQH&QIQQ%?H@%@%§5Q%H§%BQH@&%@ Pda(dbd) as catal Iysts

o R ST B U
E and are UCng

is quqﬁ)?*ﬁ%qddm% £ 03”4617“7392)“ &5413%(?11143%) @@81@91411@51 M

agent GRH 31 34, relfjuirelsy @6 3:27oy Toundic24 202 44 (Ml e@)«spaid228piperidine

derivAM=NO2)-. Step 3: Methyl 3-formy1-2-nitrobenzoate (A3) 30To a mixture of
(A2) (1.0 eqg.) and 4A mol. sieves (15 g) in McCN (0.2M) at RT was added
NMMO (2.0 eq,) and.the reactlon mixture was stirred for é%\%grégor N7

de orma i0

phere T eg f'ure was dilged-with EtOAC, f||t'é’red the
te wascwasjpe@gwﬂ‘eid% IN HC1;.bring and dri W, 180°C
@X jon of"thé‘so"wﬁ‘rfr‘gave (A3) whﬂzec solid wh as use
V D
R‘i

step without further purifie&tion: (400MHz, CDO03, %OOK)
69.96 (1H, 35s), 8.26 (1H, d, J= 79Hz) 8.18 (1H, d, J =F9Hz)++7
(1H, t, S=7.9 Hz), 3.93 (3H, s). MS (ES).C91-17NO05 requires: 209,

found: 208 (M-Hr WO 2008/084261PC d58r0Bb018 - 47 - Step 4:

Methyl 2-nitro-3-1 phe i I|m|no) ethyII b 2 95?@)3 A mixture of
(A3) (1.0 eq.) and anitifie (1 EtOH &SBA‘JM)@\Nas stirred at reflux
under N2 atmosphere- o1 2 I 'C revealed letation of the

PR
reaction (Hefane/EtOAc = 575:25). Evapagratigh a@ olvent gave (A4)
as a white solid which was used in the next step witiout further
%ﬂp@tlon NMR (4OOMHZ CDC13, 300K) 58.51 (1H, d, J =7.3 Hz), 8.41
H, s), 8.11 (1K, 13 7.8 H5CP67 g e gl CﬁB‘Wz) 7AFRH, t,J =
T=y.3 Na§H. 185 FPFaTJ ), 3/94\(3H,/SNH
ale Y/

nyl-?egjm@eﬂcg

Scheme 3
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A mixture 01(M) (1.0 eq.) and NaN3 (1.05 eq.) in dry DMF (0.3 M) was

stirred at 90C overnight under N2 atmosphere. The crude was reduced in

vacuo and the residue purified by flash column chromatography on silica

Wisitiy/#8geldient of EtOAc/Petroleum ether from 10:90 to 40:6@ WdGkaldsheno1s

desired (A5) as a brown oil. IHNMR (4@QMHz, CDCI3,3001C) 88.50 (1H,

s), 158.12 (1H, d, J = 7.0 Hz), 7.96-7.90 (314, m), 7.49 (2H, t, J = 7.6 Hz),

7.38 (1H, t"I= 7.4 Hz), 7.15 (114, t, J = 7.4 Hz), 4.03 (3H, s). MS (ES)

Ci51-112N202 requires: 252, found 253 (M+14)+ Step 6:

2-Pheny1-2/Jindazole-7-carbexsaieh AByAPttester (A5) was heated in a

mite @@ﬁﬁﬂ@@n@nmwdqdw%s@ I}umm at7OC20biretnightsiy arsewded found to
have fuhesThgusalyentsivere redyaad-in.vaoue and, the-rasidue purified by

flash column chromatography on silica using a gradient of
EtOAc/PetroIeum ether from 30:70 to 50:5010 yield the desired (A6) as
ERAKRESHIRIIY NVR (400MHz, DMS0,300K) 89.33 (IH, s), 8.56 (1H, bs),
AssanglﬁfQEHLQﬂ} i 7 9shr) 38 D88 002(2H A VY BR1(hiheh3)0 763 K2AH, 4,1 % Nonidet
p.40.7.7 Hz), 7.50 (1H, t, 7.4 Hz), 7.27 (1H, t, | = 7.9 Hz). MS (ES) CI4HIIN30

Enzy[SORCSAES (RS 728 SR 6T BFF RN PARYE S5 ReRBen a6s-

200- 0C}s){ﬁﬂﬂ.@(EA?I‘{-?ﬁlébarbonvl)-zH-indazol-2-01phertyl}plperld|n|um chloride

Nicot{BnBR-StepibetéitBidytide (NADY DNA Mix: [PH-NAD] (250 uCi/ml, 0.4 ul, Perkin-

Elmeﬁﬁ]&‘*“(ﬁﬁ( methaxye P@ingﬂxld @tsflﬂr%ﬁ’@%w'é?ﬁ?ﬁm '?rﬁelﬂar ég%ggl%\%% (;ztsh% uM, 0.03
en eridine-1-carboxyla

T M L

4575 )aRdd e BUw)-3-(4- amlnophenyeplperldlne l-carboxylate until TLC

Devekguagipt:35namplaatiaraf theiraastioni(Petiolctim etheriB0AGP K hand)

dissolMas LSBH Ihiheext step without further purification. WO
_ 2008/084261PCT/G82008/050018 48 - Step 2: Methyl

SR el toxycarbonyppiperidin-3-yllpheny11-2H-indazole-7-
The r@arm«yla@éf@mytd n YBR}Wakcprejpsr edifoll sy thergerfsiakiproctiddd Sul
S%Dmmﬂﬁﬁﬂ@ﬁﬁr%tﬁwa@(amp{ﬁe%ﬁm a0 @ltéh&kﬁ,r%!&%a%p figd Bys D/ONA
mix (ﬁ?ﬁﬂ)q%&“i‘ﬂ@u% QRIegIAP ny&n Eua%ath% 1G98 Ie@&él?é developing mix (25 ul} and

incubate 15 min at RT. Measure using a Packard TOP COUNT instrument.

Proliferation Assav in BRCA-1 silenced Hel a cells.

Abbreviations:

IMDM (Iscove's Modified Dulbecco's Mediay; RPMI (Roswell Park Memorial Institute Media);
MOI (multiplicity of infection); GFP (green fluorescent protein); PRS (Phosphate Buffered
Saline); FCS (fetal calf serum}; and DMEM (Dulbecco's Modified Eagle's Medium).

Compounds of the present invention were also tested in an anti-proliferative assay in
matched pair BRCAlwt and BRCA1-(shRNA) Hela cells. The assay shows that PARP
inhibitors are able to show selectivity with growth inhibition of the BRCA deficient celis. The
compounds showed CCs¢'s less than 5 pM in BRCA1 deficient celis and a greater than 10 fold
selectivity over the BRCA proficient cells,

The assay is based on the ability of living cells to convert a redox dye (resazurin) into a
fluorescent end product (resofurin}. The amount of resofurin produced is directly proportional to

the cell number.
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520-40% EtOAc/Petroleum ether to yield the desired (B2) as a yellow
solid. 1-1-1 NMR (400 MHz. CDC13, 300K) 58.51 (1H, s), 8.13 (1H, d, J=
7.1 Hz), 7.95 (1H, d, J=8.3 Hz), 7.91 (2H, d, J =8.4 Hz), 7.39 (2H, d, J =
W8.20p$A)842618 (1H, t, J = 7.2 Hz), 4.30-4.10 (2H, m), 4.00 (3H pSi/28H08/030018
2.70 (3H, m), 2.11-2.03 (IlI, ni), 1.83:475 (1H, m), 1.73-1.53 (2H, m
overlapped to H20 signal), 1.48 (9H, s). MS (ES) C25H29N304 requires:
Cell ﬁ?’ found: 436 (M-I-FIf, 10 Step 3: ten-Butyl
4?171gam|nocarbony8 -2H-indazol-2-yllphenyBpiperidine-1- carboxylate
. eﬂﬂ(%?f“ CA{Eo) (vad s inerr aglestimny 020 MIhof $88 IwdRadesrsivirus
contapuadgyssaRBOCa Jathes sBIvEritsl wedemedpcadidm vacuoaid EPCrBae prodiichcing is
more V@8 PuBfied Ry drituration, gw%h BRA IRgNe mg@ég%%!(?@sé@ﬁﬁe”ow
solid.NMR (400 MHz, CD 13,300K) 5904 (114, br. s), (1H, s), 8.31
(111,d,J=6.8 Hz), 7.91 (1H, d, J= 8.3 Hz), 7.84 (2H, d, J = 8.2 Hz), 7.42
Hdﬂ(é’i‘ﬂlﬁ’ §F = 8l AreiBlaosbs mrrsiy e appeioEH6 15 Bigranirsl gsctor not
exprefdiby bnysh—INW-4.05 (2H, m), 190-2.70 (3H, m), 2.15-2.00 (1H, m),
1.85-1.75 (1H, in), 1.75-1.50 (2H, m overlapped to H20 signal), 1.48 (9H,
Prot s) MS (ES) C24H28N403 requires: 420, found: 421 (M+H)-. 20 Step 4:
' i4 17-(Aminocarbony8-211-indazol-2- yI]phenprlperldlnlum chloride
- Seec{@@@ cell/welarsfifrag $olitwnlor @3y in0ey) inl EreAdsO@M) 4N
- IncultiCTd 4 Yedioxanegespleition(10.0 cq) was added and the reaction mixture

3 Addvygﬁﬁygfﬁgp%% Jgﬁlgj;m%oﬁgep%@ Yposated under reduced pressure
led by tritaration with Et20 to yield the desired

EQ e product puri

- 1110“?@ Shodion 2otk 1 KR (400 MHz, DMSO-d6,3001C) 89.32

- Add(1¢4] o) @ej_lgt(:;[%,llm_&g)uwg'[}'(tp{}]md,sﬁﬁ%% (id-bluisy] BB (233id, J

- Incat HE)nBQB(fd 43 =r 0 4dz) 8,Q2(JIH, d, J = 8.4 Hz), 7.89 (111, br. 5),

] 8.6 27 (1H, dd, J = 8.4, 7.0 Hz), 3.43-3.27 (2H, m).
Z‘L%%E&%Hg af]m ﬁ%éaézss (1H, m), 2.00-1.70 (41-1, m). MS (ES)

- RC““%:H@\Q? @Nﬁf@’ﬁéﬁbﬁés5%{é@“¥di?ﬁd5%)zaﬂw+H) 30 EXAMPLE 2
2-{4-1(3R)-Piperidin-3-01 ph envB-2H-indazole-7-carboxamide (Cl) &

*Cult AR -Diaridindwinbenydlse bidndazgleck eanrxemigentCidb 38, ImO/m

e R P el ol e

*4% Et2N1-1)), using CO2 as supercritic eluent, affording both pure
enantlomeRm k2 il Y 618 20 8/Q SN 8ni 401s linedhe first

CompfiiH@d g nantiegy ﬁf ﬁgén[%tﬁ 95‘ aIﬁB QdAE AR M {hlg\f%é) 3?@%1%1?&1%1‘

TS A S R e

less thpmd pHCIPAOkE 8.4 Hz), 7.27 (dd, 1H, J - 8.4, 7.2 Hz), 3.08-2.94 (m, 2H),
2.77-2.67 (m, 111), 2.64-2.52 (m, 1H), 1.98-1.90 (m" 1H), 1.75-1.47 5(m,
Prohﬁ%@h&ﬂ%@@ CI9H20N40 requires: 320, found: 321 (M+H). The free base

was C rte
Cells are see c ?n a g(t well plate at 700 cells/well in 100ul of the appropriate mediuvm/well.*

The following day, serial dilutions of the compound are added in a final volume of 200 pl/well.
Each dilution 1s assayed in triplicates.

Six days later, cell viability is estimated using CellTiter-Blue Cell Viability Assay according to
the manufacturer instructions (Promega). Plates are read at the Fusion Alpha microplate reader

{Packard Bioscience).

For low-proliferating cell lines (i.e. CAPAN-1), proliferation is assayed 14 days after adding the
compounds and changing the medium once at day 7 (170 pl of medium per well are aspirated
and replaced with 170 ul fresh medium containing the compounds).
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(32)-3- }4[7-(aminocarbony1)-2H-inclazol.-2-AphenyHpiperidinium chloride
and the optical rotation measured: [a]20D = +133.3 (¢ 0.15 , MeOH).
The second elided enantiomer (C2), retention time (SFC): 6.51 min, was
WEiR et s a white powder. 1H NMR (400MHz, DMSO-d6, 30OK) 5338156018
(s, 1H), 8.57 (hr. s, 1H), 8.06 (d, 102H5).= 7.2 Hz), 8.04 (d, 2H, J = 8.4
Hz), 7.88 (br. s, 1H), 7.49 (d, 2H, J = 8.4 Hz), 7.27 (dd, 1H,J=8.4, 7.2
" CHIF&Q I\%I—ef%%i 94 (m, 2H) 2 77 2.67 (m, 1H), 2.64-2.52 (m, 1H), 1.98-1.90

5-1. 47 Ci9H20N40 320, f d: 321
A TR O Wl oo e oty o res: 320, foun

CAP}}MT (Amnocatibany )20 eifig&zol 2 Yiphenyl}piperidinium chloride and
the optical rotation measured: [a]200 = -137.9 ( ¢ 0.145 , MeOH). 15

Commg g RGBSR B, Al ot s SBHh ek i
trifluoroaeetate (D4) 20Step 1: Methyl 5-fluoro- 1H -indazole-7-earboxylate
(DI) To a solution of ERaMpieAT B3 ER e8fPiEL, 2-dichloroethane
(0.1 M) was added AcC1 (5 eq. )@@ngdAat 55C for 2h. Afterwards the
solvent was removed d ed | € The white solid was
dissolved in toluertefneater{5/+; €boled to OC and
HCI (10 eq., 37%) was added Then slowly and in portions NaNO, (10 eq.)

Step Wadaderesl 2hand-thaimbsiuneaas(atiyed for 3h at 0C. The organic phase

Wag WQEB%%}’&! ﬁ%y\éatrﬁgt?b q{'t?g QWOMgﬁgé%Sggtﬁﬁl%h@ﬁ W%%\/IM £ 0°C was

removed under reduced pressure. The yellow In toluen

added GIRAKISA ABaldd tor ik wa@“@wazﬁ%o‘ﬁasﬂdﬁéﬁ@iy%g@w fﬁ%tafeé“ golvent
was rgshaehddnag et penh S dliel e INMRAMADS NN D MO c 300 1Fig>d 3¢8Fral Li@dd with sat.

aq. N@LC&J@%{(QAH@@)E}E RhdHrdd (m ﬁﬁ)"gv&bm‘gw@lﬂ?ﬂt 16-48{dH, ogd@ (]Arl 848 a white

sohid ngw (CHI\% :SHQ Ig%(%pg)&u oro-1 ?—? C(%%% gl}lzcc):i}rib?oxaml ngu CDCL,
300K\ 30 Sh R85 6 1H R S0 BGEREM S 80 GOl 436 Ctve MS ES)

ColloMoxaneiwateP § 11001 M§ &vd KOH (1.5 eq.) was added. After stirring 12
It at RI the solvents were removed under reduced pressure. The white

sun SNBSS Bl sfponuent cowlng The |

at™ mixture of (A1} (1.0 eq.}, (BzO) (0.06 eq.} and NBS (1.18 eq. ) m CClL (0.2 M with
respect to Al) was heated at reflux under Ny atmosphere for 12 hr, The mixture was cooled to
RT, dituted with DCM, concentrated under reduced pressure whilst dry loading onto $i0;. The
residue was purified by flash column chromatography on SiO» using 10:90 EtOAc/Petroleum
cther to yield the desired (A2) as a white solid. 'H NMR (400MHz, CDCl 300K) & 7.93 (1H. d,
I=77Hz), 772 (1H, d,J = 7.7Hz), 7.57 (1H, t,J = 7.7 Hz), 4.43 (2H, 5), 3.88 (3H, 5). MS (ES)
CoHsBrNO, requires: 273:275, found: 242:244 (M-MeQ)", 227:229 (M-NO,) .

Step 3: Methyl 3-formyl-2-nitrobenzoate (A3)

To a mixture of (A2} (1.0 eq.) and 4A mol. sieves (15 g) in MeCN (0.2M) at RT was
added NMMO (2.0 eq.) and the reaction mixture was stirred for 1.5 hr under N atmosphere.
Then, the mixture was difuted with EtOAc, filtered and the filtrate was washed with H,O, IN
HCL brine and dried (Na,SQ.). Evaporation of the solvent gave (A3) as a white solid which was
used in the next step without further purification. '"H NMR (400MHz, CDCls, 300K) & 9.96 (1H,
5), 8.20 (1H. d, J=7.9Hz), 8.18 (1H,d, T =7.9 Hz), 7.77 (1H, t, ] = 7.9 Hz), 3.93 (3H, 5). MS
(ES) CoH/NOs requires: 209, found: 208 (M-H)Y,
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50C. After 15 min D1PEA (2.0 eq.) and ammonia (3.0 eq., 0.5 M in
dioxanc) were added and the mixture was stirred 36 h at RT. EtOAc was
added and the organic phase was washed with sat. aq. NaHCO:, solution
WBX)08#8BrINe (2x). The organic phase was dried and evapor2fau-iitksos0018
reduced pressure. The crude was purified by flash chromatography using
1-20% MeOH/DCM to yield (D2) as a white solid. MS (ES-) C5146FN30
requires: 179, found: 180 (M+H)-, 10 Step 3:
2-(4-Bromopheny1)-5-fluoro-211-indazole-7-carboxamide (D3) Toa
Sten £ VOO DL 6 LB P DRRAO B ROEESAE G and
4-brovnoflacrdieneé e Dap ke imer él difder) amd thél rigationwabdtined at refiux
undetWas heaigd-unden M&Q@@%@I@%]@Et@gdﬁm thbereaston cxanc/ElOAc =

ture was cool edt RI and di d Wlth anlc as
752 A o e i B R e scp

withogth ByrhRIGH A Rt EEBLE Har Ao det kmtﬁhgimfh? 3 Hz), 8.41
(1H, H0870061ELOAG FelrdlEum ethd 1o, obtain. thdjtle. ¢dmphunt-a% aellave1 (1H, ¢, | =

7.3 HPPWderkH &\lMBifQQ@ZM@M@\{Iﬁ% -d6, 300K) 8 9.34 (1H, s), 8.50 (1H,
br.s), 8.17 (21-1, d, J = 9.0 Hz), 8.03 (1H, hr. s), 7.90-7.80 (4H, m). MS

(ES ) CI4H9BrEN30 requires: 3341336, found: 335/337 (M+H)+. 20 Step
Step a: Bletkidrd- Qh@lﬁy?ﬂrﬂﬁg%ﬂﬁﬁe%?%%§%%@ 7-earboxamide (D4)
A mixtrmeob{R8) (1L © eq)) and Fytidicieo3-hpronicr-acit i 3.8 q) invBRME:(3d0u 90 °C

ovem!\émt%&&ﬁl@ﬁ‘éé%b &@%9&@@4%%&%@%%@&1{!%gﬁ%ﬁg%\ﬂ&nc%uﬂﬁed by
stream of Ar for 3 Du3PH- BR é&éam:%gg dba)3 ?
flash g é?&lﬁ&%bod“ﬁh%‘iﬁ Yedtt lﬁarh‘&ﬂirré wAs'H 611%]?% &%“H“ T4 10:90 to
40:60rxtind thaseosibtnd RY, DCMwveis Jdded Rrid0Hd Org e pHEKNAS 50 (1H, s),
8.12 (Washed-with Haj, 2a@6NaCOB solutionfrineJdried (Na2ER4) T he) = 7.4 ),
7.15 (SRAIUfigwas,cangentraied ynder E%glt'ﬁeﬁ Wﬁ‘%ﬁﬁ?g hey esidlue YA\ 11y

purlfled by chromatography on sili ge elutlng wit 90%

EtOAc/Pctroleum ether then 10%MeOH/DCM to obtain the title compound
Step Grs?alsiiol dimtbrzdRHHER Kd00nNtA ADMSO-d6, 300K) 89.40 (1H, s),

9:0e(ddrhrd A3y va8 Ibale i3 ﬂﬂitdﬂa HTHI0AB3 296 HZNB 3613 dn k- B) vC

ovc:‘rm8 I%leg?a'iegg§ Lﬁg %f{%g gcszfgs 3d\§c%£}11&w?dg% aﬂé%}He é‘:%@)‘iﬂr;ﬁ% by flash

Columctéyf@ Wﬁﬁm@‘}éﬂlﬁ%&*%ﬁ gfé@fﬁat BN HOlah SR Sty 0: 70 to
50:503444F74(thn itvo tarkidr) B Sdrive 2blkih d Bz DIVERy(1 OreitiB pipeRidiAesks) & 9.33 (1H, s),

8.56 (3BeaEhaxytate{DH) wp;a@,g%om 52} /%32;0@58(@510%‘3 7.81 k9 9 =77 Hz),

720 (‘T%ﬁ%?%’ pwse%Alb) ; I ( 2 eﬁ@ééﬂé% feactfgﬁu\;.\lll)gié a (?vc\;g g 238

(M+Hlbach RI 0/N, and then guenched with HO. MeOH was concentrated under
reduced pressure and EtOAc was added. The organic phase was washed

with sat. ag. NaFlcom@mqm@@Z§%M§1@%oratlon of the

solvent gave (D5) which was used inl 16, [ext step without further

purification. MS (ES) C47F145FN.4€ tesh472, found: 473 (M-EF1).
Step &-{4-17-(Aminocarbonyl)-2H-indazol- 2~vl phenvl}mg}enduuum chloride (B4)

3-{4-17-(Aininocarbopyl)-5-fluuro-2H-indazol-2-yllphenyl}piperidinium

o (R O

tmosphere (1 atm) for 48 h. Then, the
n@tﬂré/%é&eﬂm@éd@é&m@t@ﬁ@@@ﬁm@éwméveﬂrwwve Example A

step 4vaouUABaliarding (BB whishwaspaytiedeyreverse PhaseRBRLC revealed
compi(ﬁgﬁﬂ)@gf %(]r%a&%ﬂ%’]é&gl%g'%%GIE@A@Q 4:1) and was used in the next step

without further purification,
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15MeCN (0.1% TEA) as eluents, the desired fractions were lyophilized to

afford the titled compound (D6) as a white powder. 11-1 NMR (400MHz,

CD3CN, 300K) 59.28 (1H, s), 8.89 (1H, hr. s), 8.60-8.50 (2H, in), 8.13
WRHH$268.6 Hz), 8.09 (1H, hr. s), 7.90-7.70 (2H, m), 7.54 (PH/GBI08sBBI018

Hz), 3.40-3.30 (2H, m), 3.20-2.80 (3H4#n), 2.00-1.90 (2H, m), 1.80-1.70

(21-1, m), MS (ES) Colii9FN40 requires: 338, found: 339 (M+H-). 20

Sten g 2 ety are bR s ks
%Eb‘fﬁ?ﬂﬁ?c{%tme (E6) 25Step 1: 5-Fluoro-3-methyl-2-nitrobenzoic acid (El)

Td BsotatiorepiBdfindrovbransthytibent pio asidr (Iipeqe)ifocEnmatSOAL xample A
step NGRS ﬁ@d&ﬂc@%gfpﬁmg 611800 ALR% cFhemixye was st edial RI4alent of

20-4 @hﬁﬁ%rf&r uly 0“@2%&8 jeeg wat ggﬁﬁer Sure ﬂ%vto ﬁ“hfpgrf\ﬁﬁh@ioo MHz.

as comg etely mel Was}ﬁ ered, “Washe

Ite preci
CDCloMHatbriaid et niiof todbetd 3 ﬁégzarev i Wi Sofid fab Bed2H, d. 1 =
8.4 H3pwitaut-fudthier purificatiors farithe heﬂ 3tEp), I NIMR (400, Mblzt. IMSQ) 5), 2.85-

2.70 (%@@K))521f1}9480@'#11@fn§) 17685 5}? }fié?zrﬁ 393@*% :?9 ﬁlieﬁx%v&/ld ek 10 1,0
rne oate 0,a_soluti cesium
S]'f’magarbon 9te (i) éog%()é‘ﬁ gﬁ%e %g% !W%q%‘[?ﬁ ?%‘H@eé%%@t | iodide
(1.0 eq.). After the mixture was stirred for 18 h., brine was added and the
Step mixtm'amgg@e&:pﬁ(@dﬁﬁb:ﬁ%@z)Tmmmgmicp@awwgrgﬁ@li(i}la@ﬁm)
trated under reduced pressure. The yellow solid was used in

th ut purificatjon, H NMR (400 MHz, DMSOQO, 300K) 6 7.
fﬁ'ﬁi B30 BRI oo pamssipbate 2 dav al d0°C. The

Solvelazmogdmé 115\216@té}pﬂghel\n@tﬁaypzoémmasﬁmdi@dgammmnzmine%O to
give theesired @mixmr?cﬂl&(ﬁ%)i(d QEHM@MMK@&@@@@MO@W@@MQ 23, br. 5),
8.51 (MY W T?%%tk”(%f‘ar 622% R “f‘@?r iy aﬁe Soﬁhezflez% ]‘7%5["%11“& fmbgur 2), 742

was filtered th I’OUg% ne ‘and then't vent 5was

rat
cu, 132 sied Uovigh celet i fhenie solvent swas oo éﬁrf%aﬁwrﬁp 405
(ZH, the BhdSetueiit stop NINHR. (400 Kz, D]MSO,5300K)57 1285 ¢ IR 0@ ] m @:&rlapped

to H,®Zigha)3 10481 29H! b2 NkH Esd A 7190, 02 re mind 412), 6.38:(3hH, i) 38.78
(3H, 5), 2.11 (3H. s). Step 4: Methyl 2,5-difluoro-3-methylhenzoate (E4)

carb

Step 4: 3-{4-]7-(Aminocarbonyl)-2H-indazol-2-yl|phenyl}piperidininm chloride (B4)

To a stirred solution of (B3) (1.0 eg) in EtOAc (0.2M) 4N HCl/1,4-dioxane solution (10.0
eq) was added and the reaction mixture was stirred at RT {or 3h. Solvent was evaporated under
teduced pressure and the crude product purified by trituration with EtO to yield the desired (B4)
as a yellow solid. "H NMR (400 MHz, DMSQ-d6 300K) 8 9.32 (1H, s}, 9.12 (1, br. s), 8.87
(1H, br. s), 8.55 (1H, br. s), 8.13 (2H, d, J =8.6 Hz}, 8.06 (1H, T = 7.0 Hz), 8.02 (1H, d, J = 8.4
Hz), 7.89 (1H, br. s}, 7.55 (24, d, J = 8.6 Hz), 7.27 {1H, dd, = 8.4, 7.0 Hz), 3.43-3.27 (2H, m),
3.17-3.03 (2H, m), 3.00-2.85 (1H, m), 2.00-1.70 (4H, m). MS (ES) CigHz;CIN,O requires: 320,
found: 321 (M+H) .

EXAMPLE 2
2-{4-1(3R)-Piperidin-3-vliphenvlt-2/-indazole-T-carboxamide (C1) & 2-14-1(3S)-Piperidin-
3-vliphenyii-2H-indazole-7-carboxamide (C2)

Example 1, B4 was separated by chiral SFC (column: Chiralpak AS-H, 1 x 25 mm, flow:
10 ml/min, Te: 35°C, Poi: 100 bar, modifier; 55% (iPrOH + 4% Et;NH)), using CO, as

supercrilic eluent, affording both pure enantiomers,
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10To a solution of (E3) (1.0 eq.) in dry DCM (0.4 M) at OC was added

nitrosonium tetrafluoroborate (1.3 eq.) portionwise. After 1 h at OC dry

dichlorobenzene (120 eg.) was added and the reaction was slowly heated
Wib2$60@4Hile DCM was distilled off After 3 hrs, the mixture W45 oRlewd/ 50018

RT, EtOAc was added and the organiggphase was washed with brine (2x).

After drying over MgSai, the solvents were removed under reduced

pF@BSUTﬁSt dhecridetwasr wpufia‘ﬂadfby ﬂaﬁf‘l(gh@mmgfﬁﬁ)mfdfliiﬁﬁmed as a white

cl/ asa ellow oil. ITINMR (400
powdiiH MR eIy s B T S0 (i 03 . 5 BIm PSHd2H. T =
7.2 Hd)‘S 243(&12)1{81%854 IMgtin%IS?(ﬁ@lflmqm&ernytbepi@«te{@57 20BS)1H, 1 =34,

o e o S olowig e asrer oS IO Lo 175

(m, @Hhrmaﬁﬁ)@)éhwwm%dﬁiﬁmmmm @ﬂie(M&H)—:-le Bewhitebsalidhattonverted to

o NP G G S B
roiatzc(MM@)cQS[@lép 6:+133.3(c0.15, MeQH).
lugro-2-(3-fluoro-4-pi erld yI hen I) 2H-i ol earboxamide

o e ey A B e SR
whitcipdadote Hishig Re (MU 3-(AM8NIAtE. 2300K) 5 9.28 (s, 1H), 8.57 (br. s, 11}, 8.06 (d,

fl \ p e b following pr
2H, j{r(=l,=J|g)c";ztr)tf;ie % ega%a ’ive;g 6}—& ?I/é%l A‘?bStemi);{\i Zﬁaﬁ}g%&?%ﬁte r%%e& 9727 (dd, 1H,
J=38. ﬁwét&ﬂ@s{wﬁ @téﬂ@ut@@céﬁbﬁ;ﬂﬂ:{mﬂlbﬂm B%]&Sﬁlﬁnmﬁhehﬁlxnwo (m, 1H),
1.75- flLi?r&}Zm%éCQEg %fp%yb@%gﬁﬂ%s %%e'ﬁ]cqré;ﬁggg %thefhe free base was

correspondlng arboxamide by tr atment wit

convegieskhelwatet b7 rora ang) RT- fﬂldénglifefﬂibshweﬁémamdlmndc and
the opﬁﬁdamthﬁaw&éfch%aaﬂbam%ﬁ{dcwq%ﬂ%% in DMF (0.1 M) and
TBTU 35 (1.5 eq.) was added. After 15 min DIPEA (2.0 eg.) and
ammonia (3.0 eq., 0.5 Mm THE) were added and the solution was stirred
for 36 h. The mixture was diluteg-with fetpfAc;and then the organic phase
was washed W|th sat. aq NaFICO’B"’é‘ﬁTﬁﬁﬁ‘ﬁ“and brlne After evaporatlon
sk Andnaca i 10501d £ iud 5 A-HHphen ik dpiiieroacetate
WO 2008/084261PCT/C 82008/050@&31 53-  For deprotectlon the
crude was dissolved in TFA/DCM (0.1 M) and stirred for 3h at RT.
Step [Evaparetiomebiba soluanigaveaspsiduasngh was purified by reverse
se HPL mn: C18 ord the tifled compound E6) I[HN

RN ML i 5 WSl Vi R acc

(5 eq. I]iﬂld h5)i8l 283U, fel 21 A hidrGrkdds O ddR)erB.Qs(Rrhoiiyd Hi8debf2dcBY) pressure.

1 34 ( 111 m .95-1,76 (4H,

) Tt A0 Paduiree Bk o 5 P e g s conta
0°C a@@(&n PLEG., 37%) was added. Then slowly and in portions }\_IaN()a (10 eq.) was added
and thg?’x%?xﬁlt]ezl\n;]az %%H‘?%rﬁ"&{‘ gcjé ZIL_?IL %gé%rgé: %B\Q&I;Q%arswvlvlgslgeeél it U\Wdf‘(':r (3%}, dried

10methvibenzenesulfonate (F4
over MgSOq and the solvent was ramoved under reduced pressure,

The yeliow solution in toluene (0.1 M) was then heated for 2 h at 90°C. Evaporation of
toluene yielded the desired product as a red solid. "H NMR (400 MHz, DMSO, 300K) 6 13.37
(1H, s}, 8.23 (1H, s), 7.63 (1H, dd, ] = 8.6 Hz, J = 2.5 Hz), 7.48 (1H, dd, ] = 8.6 Hz, J = 2.5 Hz),
3.66 (3H, s). MS (ES™) CoHyFNyO, requires: 194, found: 195 (M+H)".

Step 2: S-Fiuore-1/-indazoje-7-carboxamide (D2)
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Step 1: fert-buty1(35)-3-14-G(IE)-[3-(rnethoxycarbonyi)-2-

nitrophenylimethylene}amino)phenylipiperidine-1-carboxylate (F1) (F1)

was prepared from A3 and teri-butyl (35)-3-(4-aminophenyl)piperidine-1-
WOBEsRHISKAatc (prepared by the resolution of 3-(4-aminopherddjpiparishrrocis

with 2 equivalents of L- Dibenzoyl tartagic acid in MeOH and subsequent

Bac-protection) as described in Example 1, Bl. Step 2:

2{B13 (38 <bitledtihdtexyeareaaylIpiperidivn 3nyilptenyll-2dindazalesédcarier

... oxylic acid (F2) 20(F1) (1 eq) and sodium azide (I eq) were slurried in
i B NG Al S TUHE T O S AT P GRS w4 s vsed
withohepteidi taramn ifatetinad tesaperatusepdini10C for 20 hours. The resulting

brown solution was cooled ta 20 C THE and 25 wt % LiC1 aqueous _

SRS BT o S hene s e 3 YR B ahlca Ry Raced
0°C. tireel Mahel iReS @itha25 wtdPsriGirag(feous . sOltitién: 2i0ibhdNa@id £d8:d and the

et : heabo nig solution,and 25the mixture was . ..

it A B 5 B with s
aq. NgdphtatetitPhd orgadiGtayerwad wasied witese wstdredhgdorvipe@ied under

reduc@fig ABE-OrNR ARG L AYESGeRATRIE L RG Qr9a015 1AYEL WRS WaShES /DM (o
__further with brine and concentrated to give (F2) which’was Aot purified
yield f@&hégﬂg@@f@ﬁ@jﬁ.d. MS (ES") CsHgFN;O requires: 179, found: 180 (M+H)™.

tert-butyl(3S)-3-(4-17-(aminocarbony1)-211-indazol-2-yljphenyllpiperidine-
1- carboxylate (F3) F2 was dissolved in DCM (0.35M) and di leg-butyl

Step LAr4nBra TRy bra e (hd g added R igsr &30 minutes
ammpgitmdaieabonatedd. s amwas. adderd ans, slirring epntnpeehiandobenzene

_ hours. 1M HO (5.nth/g) was added and the phases separated, the organi
(100 B S T AU DHER TrEH AP A EErCBEA UG SIS HPUBRIED C for 20
min. THeeeriite: corpourds(ER)stas filtesed ditacgh ahpad ot silica @agiibehase was

washc%@%@fb‘géfﬁ%%%g%g%%étf&é‘?f_tg\%\é%wpm gave (D3) which was purified by
chron(@c@3ay It lminod atbony 1R M- AZO0 2y Biphényt} pipericinibmidthe title

Ibenzenesulfanat iss in, T . nd water ‘
com N e o S g0 (L
br. 5), @12 €ghlwhd addedland. e Mhixture)hédted. td 66T mndvERires] BC,, HoBrEN:O

requirgé{%rﬂ%(g)ﬁgﬁﬁ &g@@gﬁﬁmjﬂg@)ned solid salt was isolated by filtration and
confirmed to be a monohydrate (F4). '"H NMR (400 MHz, DMSO, 300K)

89.34 (1H, s); 9.20 (1H, broad s), 8.58 (1H, s), 8.14 (2H, d, J=8.8 Hz),

Step 8.85@bhodp@i-F3tidinl Ry hihSiiz)2 7. 9806ldieS) - a B (4ihige (978.8, 16.8

A SRR LG Ml
with 2N NayCO5 solution (2.0 'eq) was degassed with a streanl of Ar for 30 min, ‘Bu;PH” BE,
(0.05 eq) and Pdy(dba); (0.05 eq) were added and the reaction mixture was heated at 90 °C for
48 h. The mixture was cooled to RT, DCM was added and the organic phase was washed with
sat. aq. NaHCOs solution, brine, dried (Na;SO4), The solution was concentrated under reduced
pressure and the residue was purified by chromatography on silica gel cluting with 50-90%
EtOAc/Petroleum ether then 10%MeOH/DCM to obtain the title compound as a vellow powder.
"H NMR (400 MHz, DMSO-ds, 300K) § 9.40 (1H, s), 9.01 (1H, d, T = 1.6 Hz), 8.63 (1H, dd, J=
4.8, 1.6 Hz), 8.57 (1H, br. s), 8.32 (2H. d, J = 8.8 Hz), 8.20 (1H, d, ] = 7.8 Hz), 8.10 (1H, br. s),
8.01(ZH, d, I = 8.8 Hz), 7.88-7.82 (2H, m), 7.54 (1H, dd, J = 7.8, 4.8 Hz). MS (ES) C1oH:FN4O
requires: 332, found: 333 (M+H").

Step 5: Benzyl 3-{4-[7-(aminocarbonyl)-5-fluoro-2H-indazeol-2-yl  phenyl} piperidine-1-
carboxylate (D5}
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The following examples were prepared according to the methods of the
previous examples: Example Name Nnv m+H+ Procedure  of Example

6 3-14-[7-(Aminocarbonyl)-2H-indazol-2-
WO 2008/084261 PCT/GB2008/050018

- 51 -

To a stirred solution of (B4) in dry MeOH (0.2 M), NaBH, (1.2 eq) was added and then
dropwise Cbz-Cl (1.2 eq) at -65 °C. The reaction was allowed to reach RT O/N, and then
quenched with H,O. MeOH was concentrated under reduced pressure and FitQOAc¢ was added.
The organic phase was washed with sat. aq. NallCO; solution, dried (Na,SO.). Evaporation of
the solvent gave (B5) which was used in the next step without further purification. MS (ES)

Co7HosFNGO5 requires: 472, found: 473 (M+H").

Step 6: 3-{4-]7-(Aminocarbonyl)-5-fluore-2H-indazol-2-yl|phenyi} piperidinium
triflugrsacetate (D§)

To a solution of (I5) (1.0 eq) in MeOH (0.2 M) P&/C 10% (0.05 eq.) and HCI (1.0 eq)
were added and the reaction mixture was stirred under Hy atmosphere (1 atm) for 48 h. Then, the
mixture was filtered through Celite and solvent was removed under vacuum afTording (D6)
which was purified by reverse phase RP-HPLC (column: C18), using 1,0 (0.1% TFA) and
MeCN (0.1% TFA) as eluents, the desired fractions were lyophilized to afford the titled
compound (D6) as a white powder. 'H NMR (400MHz, CD;CN, 300K) 5 9.28 (1H, s, 8.89 (1H,
br. s), 8.60-8.50 (2H, m), 8.13 (2H, d, J = 8.6 Hz), 8.09 (1H, br. 5), 7.90-7.70 (2H, m), 7.54 (2H,
d, J = 8.6 Hz), 3.40-3.30 (2H, m), 3.20-2.80 (3H, m}, 2.00~1.90 (2H, m), 1.80-1.70 (2H, m), MS
(ES) C1oHoFNLO requires: 338, found: 339 (M+H).

S-Finoroe-2-(3-flucro-4-piperidin-3-viphenvl)-2H-indazole-7-carboxamide trifluoreacetate

Step 1: 5-Fluoro-3-methyl-2-nitrobenzoic acid (1)

To a solution of 3-fluoro-5-methylbenzoic acid (1.0 ¢q.) in conc, H,SO, was added
slowly KNG; (1.1 eq.) at 0°C. The mixture was stirred at RT for 1 h and then slowly poured into
iced water. After stirring to until the ice has completely melted, the white precipitation was
filtered, washed with cold water and dried under reduced pressure. The white solid was used
without further purification for the next step. 'H NMR (400 MHz, DMSO, 300K) & 14.08 (1H,
br. s}, 7.65 (ZH, m)}, 2.30 (3H, s).

Step 2: Methyl 5-fluoroe-3-methyi-2-nitrobenzoate (K2)

To a solution of (E1) and cesium carbonate (1.5 eq.) in DMF (0.25 M) at RT was added
methyl iodide (1.0 eq.}. After the mixture was stirred for [8 h, brine was added and the mixture
was exfracted with EtOAc, The organic phase was dried (Na;SQO4) and concentrated under
reduced pressure. The yellow solid was used in the next step without purification. "H NMR (400
MHz, DMSO, 360K) & 7.63 (2H, m), 3.83 (31, s), 2.29 (3H, s).
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yllphenyllpiperidinium trifluoroacetate 320 321 1 7

5-Fluoro-2-(4-piperidin-3-y1lphenyl)-2H- indazole-7-carboxamide 338

339 8 (3S)-3-14-[7-(Aminocarbony1)-2H- indazol-2-yl]phenyllpiperidinium
WENBHIE4320 321 2 9 (3R)-3-1447-(Amino carbonyl)-2H- PCT/GB2008/050018

indazo1-2-yllphenyl }piped dinium chlgpide 320 321

Step 3: Methyl 2-amino-5-fluore-3-methylbenzoate (£3)

A mixtwre of (E2) (1.0 eq.) and Pd/C (10% w/w) in MeOH (0.25 M) was stirred for 3 d at
RT under Hy atmosphere (1 atm). The mixture was filtered through Celite® and then the solvent
was cvaporated under reduced pressure. The white solid was used without further purification i
the subsequent step. 'H NMR (400 MHz, DMSC, 300K) § 7.29 (1H, dd, J = 9.5 Hz, I = 3.0 Hz),
702 (1H, dd, I =95 He, J = 3.0 Hz), 6.36 (2H, br. 5), 3.78 (3H, ), 2.11 {3H, s).

Step 4: Methyl 2.5-difluoro-3-methylbenzoate (E4)

To a solution of (E3) (1.0 eq.)} in dry DCM (0.4 M) at 0°C was added nitrosonium
tetrafluoroborate (1.3 cq.) portionwise. Afier 1 I at 0°C dry dichlorobenzene (120 eq.) was added
and the reaction was slowly heated to 160°C while DM was distilled off. After 3 hrs, the
mixture was cooled to RT, EtOAc was added and the organic phase was washed with brine (2x).
After drying over MgSQy, the solvents were removed under reduced pressure. The crude was
purified by flash chromatography using 1-10% EtOAc/petroleum cther to yield (E4) as a yellow
oil. "H NMR (400 MHz, CDCl;, 300K) 8 7.42 (1H, m), 7.06 (1H, m), 3.92 (31, 5), 2.30 (3H, d,
= 2.3 Hz).

Step 5: Methyl 2,5-difluore-3-formylbenzoate (E5)

(ES5) was prepared from E4 following the general procedure reported in Preparative
Example A steps 2 and 3. The crude was purified by flash chromatography 1-20%
EtQAc/petroleum cther to yield a white solid. 'H NMR (300 MHz, DMSO, 300K) & 10.19 (1H,
d, J = 2.4 Hz), 7.98 (1H, m), 7.86 (1H, m), 3.89 (3H, s). MS (ES™) CoHsF20s requires: 200,
found: 201 (M-+H}".

Step 6: 5-Fluoro-2-(3-fluoro-4-piperidin-3-viphenyD-2H-indazele-7-carboxamide
trifluoroacetate (K6}

(E5) was converted into the corresponding indazole using tert-butyl 3-(4-amino-2-
fluorophenyl)piperidine-1-carboxylate following the general procedure reported in Preparative
Exampie A steps 4 and 5.

The resulting methyl 2-{4-[1-(fert-butoxycarbonyl)piperidin-3-yl]-3-fluorophenyl } -5-
{fluoro-2H-indazole-7-carboxylate was further converted into the corresponding carboxamide by
treatment with KOH (1.3 eq.) in dioxanc/water (0.1 M) for 12 h at RT. The solvents were
removed under reduced pressure. The carboxylic acid was dissolved in DMF (0.1 M) and TBTU
(1.5 eq.) was added. After 15 min DIPEA (2.0 eq.} and amxmonia (3.0 eq., 0.5 M in THF) were
added and the solution was stirred for 36 h, The mixture was diluted with EtQAc and then the
organic phase was washed with sat. aq. NaHCO; solution and brine. After evaporation of the

solvent the residuc was used in the next step without purification.
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2 10 (R)-5-Fluoro-2-(4-piperidin-3- ylpheny1)-2H-indazole-7-carboxamide

338 339 2 Il (S)-5-Fluoro-2-(4-piperidin-3-ylpheny1)-

2H-indazole-7-carboxamide 338 339 2 17

WO EHrb-2-13-fluoro-4-piperidin-3- PCT/GB2008/050018

ylpheny11-2H-indazole-7-carboxamidg 356 357 2 13

(S)-5-Fluoro-2-13-fluoro-4-piperidin-3-

ylpbeayddidtdReRzoleal-CahOXMIE; 398 A/DCM (0.1 M) and stirred for 3h at RT.
Evaporation of the solvent gave a residue which was purified by reverse phase HPLC (colunm:
C18) to afford the titled compound (E6). "H NMR (400 MHz, DMSO, 300K) § 9.34 (11, $),
8.90 (1H, m), 8.61 (1H, m), 8.49 (1H, s), 8.18 (1H, dd, ] = 11.6 Hz, 2.0 Hz), 8.05 (2H, m), 7.81
(2H, m), 7.63 (11, m), 3.34 (3H, m), 3.13 (I1H, m}, 2.94 (1H, m), 1.95-1.76 (4H, m). MS (ESH
CoH1sFaN4O requires: 356, found: 357 (M-+H)",

(35)-3-14-]7-(Aminocarbonvi}-2H-indazol-2-vl phenvil piperidininm 4-
methvibenzenesulionate (F4)

Step 1: fert-butyl(35)-3-{4-({1E)-[3-(methoxycarbonyl)-2-
nitrophenyljmethylene}amino)phenyl] piperidine-1-carboxylate (F1)

(F1) was prepared from A3 and tert-butyl (35)-3-(4-aminophenyl)piperidine-1-
carboxylate (prepared by the resclution of 3-(4-aminophenyl}-piperidine with 2 equivalents of L-
Dibenzoyl tartaric acid in MeOH and subsequent Boc-protection) as deseribed in Example 1, B1.

Step 2: 2-{4-{(35)-1-(rert-butoxycarbonylpiperidin-3-yljphenyl}-2 H-indazole-7-carboxylic
acid (F2)

(F1) (I ¢q) and sodium azide (1 eq) were shurried in DMF (0.25M), inerted, and 2,6-
lutidine (1.0 eq) added. The mixture was heated to an internal temperature of 110 °C for 20
hours. The resulting brown solution was cooled to 20 °C and THF and 25 wt % LiCl aqueous
solution added. The phases were separated, and the organic washed three further times with 25
wt % LiCl aqueous solution, 2.0M NaOH (10 eq) was added to the above organic solution and
the mixture was heated to 35 °C for 20 hours before cooling to 20 °C and the phases separated.
The organic layer was washed with a mixture of 2.04/ HCl acid and brine and the layers
separated, the organic layer was washed further with brine and concentrated to give (F2) which

was not purified further.

Step 3: fert-butyl(35)-3-{4-{7-(aminocarbonyl)-2H-indazol-2-ylphenyl} piperidine-1-
carboxylate (F3)

F2 was dissolved in DCM (0.35M) and di tert-butyl carbonate (1.3 eq) and pyridine (1.0
eq) added at RT, After 30 minutes ammonium bicarbonate (1.3 eg) was added and stirring
continued for 20 hours. 1M HCI (5 mL/g) was added and the phases separated, the organic layer
was washed twice with water and concentrated to a low volume. The crude compound (F3) was

filtered through a pad of silica and then crystallised from methyl ferz-butyl ether.
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357 2 WO 2008/084261PCT/G82008/050018 - 55 - CLAIMS A compound

of formula I: 5 wherein: R1 is hydrogen or fluorine; and R2 is hydrogen or

fluorine; or pharmaceutically acceptable salts, stereoisomers or tautomers
Wihapayhsies2. A compound of claim 1 of formula Il: 15whereinPR Tégi2RB/650018

are as defined in claim 1; or pharmaceytically acceptable salts,

stereoisomers or utomers thereof. 3. A compound of can 1 of formula I

Step ¥NEIEA ?e ?’P%A%%n%&?ﬁg%%ﬁ'}‘%?ﬁ '&ﬁ'a'”%i_oz

ccep tab

salts or tautomers'thereo

me‘ihh;w%ﬁ fonate {4

harn%a
BOR

F3 was dissolved in THF {0.15M) and water added (5% compared io THF). para-Toluene

cegtg
g

%%41 of

sulphonic acid monohydrate (2.2 eq) was added and the mixture heated to 66 °C and stirred

overnight. After cooling the desired solid salt was isolated by filtration and confirmed to be a

monohydrate (F4), ' NMR (400 MHz, DMSO, 300K) 6 9.34 (1H, s); 9.20 (1H, broad s), 8.58
(1H, s}, 8.14 (2H, d, J=8.8 Hz), 8.05 (2H, ddd, J=1.2, 7.2, 16.8 Hz), 7.93 (1H, s}, 7.52 (4H, dd,
J=8.8,16.8 Hz), 7.27 (1H, dd, J=6.8, 8.0 Hz), 7.13 (21, d, I=8 Hz), 3.48 (3H, m), 3.10 (2H, m),

2.90 (1H, m); 2.30 {3H, s}, 1.89 (2H, m), 1.75 (2H, m).

The following examples were prepared according to the methods of the previous

examples:

, Procedure
N gyt | Lucequre
Fxample Name MW M1t of Example
3-{4-{7-( Aminocarbonyl)-2H-indazol-2-
6 {4-[7+( .mlmoc. r f)ny) : indazo - 191 |
viiphenyl}piperidinium trifluoroacetate
5-Fluoro-2-(4-piperidin-3-yipheny!)-2H-
. uoro- {(4-piperidin yp. nyl) 333 339 3
mdazole-7-carboxamide
(35)-3-4{4-[7-(Aminocarbonyl)-2H-
8 indazol-2-yiphenyl i piperidinium 320 321 2
chloride
(3R}-3-{4-{7-(Aminocarbonyl)-2H-
9 indazol-2-yl]phenyi}piperidinium 320 321 2
chloride
R)-5-Fluoro-2-(4-piperidin-3-
10 ®) ro-2-(4-piperidin-3- 338 339 2
yiphenyl)-2H-indazole-7-carboxamide
T (S)-5-F Iu.o-ro—2—(4—pipet’i€iin—3~y-lph.enyi)~ 338 339 5
2H-mdazole-7-carboxamide
R})-3-F1 -2-{3-fluoro-4-piperidin-3-
1p | (R->Floro-2-{3-fluoro-4-piperidin 356 357 2
ylphenyl}-2H-~indazole-7-carboxamide
S)-5-Fluoro-2-{3-fluoro-4-piperidin-3-
i3 | (§>Fluoro-2-{3-tluoro-d-pipe 356 357 2

viphenyl}-2H-indazole-7-carboxamide




(IV) 5 wherein R' and R2 are as defined in claim 1; or pharmaceutically

acceptable salts or tautomers thereof. 5. A compound of any previous
claim wherin Rl is hydrogen and R2 is hydrogen or 10fluorine. 6. A
WEIFEEAP bf claim | selected from: PCT/GR2008/050018

2-(4-Piperidin-3-ylpheny1)-21-1-indazele-7-carboxamide;
2-{4-[(3R)-piperidin-3-yl]pheny11-2H-indazole-7-carboxamide; 152-
CLAM(3S)-piperidin-3-yl]phenyl -2H-indazole-7-carboxamide;
~ T b-fluoro-2-(4-piperidin-3-ylpheny1)-2H-indazole-7-carboxamide;
5-fluoro-2- t 4-[(3S)-piperidin-3-ylipheny11-2H-indazole-7-carboxamide;
5-f1uoro/2 ct4=f{GRY piptericin3Lyl|pheny11-2H-indazole-7-carboxamide;
5-fluoro-2-(3-fluoro 4 piperidin-3-ylphenyl)-2H-indazole-7-carboxamide;
20 5-fluoro-2- {3-fluoro-4-{{BR}piperidin-3- yl]pher}‘yl 1
-2H-indazole-7- carboxam|e

-21/- mdazo | e-7- carboxatnlde or a pharmaceutically acceptable salt or
tautomer thereof. 8. The compound 2- t 4-[(3R)-Piperid in-3-yl]
3 phenyl } -2H-indazole-7- carboxamldé1 300r a pharmaceutically acceptable
wheraalt or tautomer thereof 9. A pharmaceutical composition comprising
a rOWPOURGOf anypraMonMsIclaim, or a pharmaceutically acceptable salt,

tagtqgl%}% gsétgrperqﬁgmer thereof in association with a pharmaceutically
accepta arrier. - 57 - 10. A compound of any one of claims Ito 8,

or phaﬁ?“é‘%&?ﬁ@c@i?ﬁ@é?@%ﬁ?é@pf‘éﬁ@’s?élﬁ“’éféi"é@l‘é‘@ﬁi%rrs tatisther thereof and

10 an anti-cancer agent for simultaneous, separate or sequential

administrationpound dleiAcomIgund.ef gny one of claims 1 to 8, or a
pharmaceutically acceptable salt, stereocisomer or tautomer thereof, for

use in therapy. CONT,

(1)

. ] 2 . .
15  wherein R’ and R” are as defined in claim 1;

or pharmaceutically acceptable salts, stereoisomers or tautomers thercof,

3. A compound of claim 1 of formula III:

CONH,

20 (111)

: i 2 - . .
wherein R* and R” are as defined in claim 1;

ot pharmaceutically acceptable salts or tautomers thereof,



12. The use of a compound of any one of claims 1 to 8, or a
pharmaceutically acceptable salt, stereocisomer or tautomer thereof for the
manufacture of a medicament for the 10treatment or prevention of
conditions which can be ameliorated4gy.the inhibition of poly(ADP- ribose)
polymerase (PARP). 13. The use of a compound of any one of
claims 1 to 8, or a pharmaceutically acceptable salt, stereoisomer or
tautomer thereof for the manufacture of a medicament for the 15treatment
6r prevérfsARSPBAM T 2iRN ARhIatB diseases, reperfusion injuries,
ischemic conditions, stroke, renal failure, cardiovascular diseases,
vascular diseases other tHaRf€ardiovascular digeases, diabetes,
neurodegenerative diseases, r%rowral infectjon, retinalkllamage or skin
senescence and UV-ifi g-skin damage. 2Q14.A/compound of any one
of claims 1to 8, or a -@ 1 b1e@remsomer or

tautomcr, as a chehio- and/or radiosensitizer for ca treatment

(Iv)

wherein R' and R? are as defined in claim 1;
or pharmaceutically acceptable salts or tautomers thereof.

5. A compound of any previous claim wherin R' is hydrogen and R? is hydrogen or
fluorine.
6. A compound of claim 1 selected from:

2-(4-Piperidin-3-ylphenyl)-2H-indazole-7-carboxamide;
2-{4-[(3R)-piperidin-3-yl}phenyl}-2H-indazole-7-carboxamide;
2-{4-[(38)-piperidin-3-yl|phenyl }-2H-indazole-7-carboxamide;
5-fluoro-2-(4-piperidin-3-ylphenyl)-2H-indazole-7-carboxamide;
5-fluoro-2-{4-[(38)-piperidin-3-yi}phenyl}-2H-indazole-7-carboxamide;
5-fluoro-2- {4-[(3R)-piperidin-3-yljphenyl}-2H-indazole-7-carboxamide;
5-fluoro-2-(3-fluoro-4-piperidin-3-ylphenyl)-2H-indazole-7-carboxamide;
5-fluoro-2-{3-fluoro-4-[(3R)-piperidin-3-yljphenyl} -2H-indazole-7-carboxamide;
5-fluoro-2- {3—ﬂ.uoro—'4~[(3 S)-piperidin-3-yl}phenyl}-2H-indazole-7-carboxamide;
and pharmaceutically acceptable salts, tautomers or stereoisomers thereof.

7. The compound:
2-{4-{(3S)-Piperidin-3-yl]phenyl}-2 H-indazole-7-carboxamide;
or a pharmaceutically acceptable salt or tautomer thereof.

8. The compound:
2-{4-[(3R)-Piperidin-3-yl]pheny!}-2H-indazole-7-carboxamide;
or a pharmaceutically acceptable salt or tautomer thereof.

9. A pharmaceutical composition comprising a compound of any previous claim, or
a pharmaceutically acceptable salt, tautomer or stereoisomer thereof in association with a

pharmaceutically acceptable carrier.



“n

15

20
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10. A compound of any one of claims 1 to 8, or a pharmaceutically acceptable salt,
stereoisomer, tautomer thereof and an anti-cancer agent for simultaneous, separate or sequential

administration.

Pl A compound of any one of claims 1 to 8, or a pharmaceutically acceptable salt,

sterecisomer or tautomer thereof, for use in therapy.

12.  The use of a compound of any one of claims 1 to 8, or a pharmaceutically
acceptable salt, stereoisomer or tautomer thereof for the manufacture of a medicament for the
treatment or prevention of conditions which can be ameliorated by the inhibition of poly(ADP-
ribose) polymerase (PARP).

13. The use of a compound of any one of claims 1 to 8, or a pharmaceutically
acceptable salt, stereoisomer or tautomer thereof for the manufacture of a medicament for the
treatment or prevention of cancer, inflammatory diseases, reperfusion injuries, ischemic
conditions, stroke, renal failure, cardiovascular diseases, vascular diseases other than
cardiovascular diseases, diabetes, neurodegenerative diseases, refroviral infection, retinal

damage or skin senescence and UV-induced skin damage.

14. A compound of any one of claims 1 to 8, or a pharmaceutically acceptable salt,

stereoisomer or tautomer, as a chemo- and/or radiosensitizer for cancer treatment.



