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DNA damage, PARP-1 binds to single and double DNA nicks. Under normal physiological

conditions there is minimal PARP activity, however, upon DNA damage an immediate
activation of PARP activity of up to 500-foid occurs. Both PARP-1 and PARP-2 detect DNA
strand interruptions acting as nick sensors, providing rapid signals to halt transcription and

30 recruiting the enzymes required for DNA repair at the site of damage. Since radiotherapy and
many chemotherapeutic appreaches to cancer therapy act by inducing DNA damage, PARP
inhibitors 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).

35 Most of the biological effects of PARP relate to this poly (ADP-ribosyl)ation process
which influences the properties and function of the target proteins; (o the PAR oligomers that,
when cleaved from poly(ADP-ribosyljated proteins, confer distinct cellular effects; the physical
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Curr. Med Chem (2002) 9:1285-1301 Med Chem Rev. Onlin 1.1144-150) .
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antiproliferative effects of temozolomide (TMZ) (see Curr Med Chem (2002) 9:1285-1301 and
Med Chem Rev Online (2004) 1:144-150). This has been demonstrated in a aumber of in vitro
models (Br J Cancer (1995) 72:849-856; Br J Cancer (1996) 74:1030-1036; Mol Pharmacol
35 (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) 9:5370-5379 and J Nat! 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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diseases (see Pharmacological Research (700%) 52:72-82 and 83-92).
1t has also been demonstrated that efficient retroviral infection of mamumalian cells is
30 blocked by the inhibition of PARP activity. Such inhibition of recombinant retroviral vector
infections has been shown to occur in various different cell types (J. Virology, (1996)
76(6):3992-4000). Inhibitors of PARP have thus been developed for use in anti-viral therapies
and in cancer treatment (WO 91/18591).
In vitro and in vivo experiments have demonstrated that PARP inhibitors can be used for
35  the treatment or prevention of autoimmune 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. Biophys. Res. Comm. (1994) 201(2):665-672 and Pharmacological



WO 2008/ 084261PCT/ G32008/ 050018 - 4 - Research (2005) 52:93-99). This may
be related to the role that PARP plays in controlling telonere function

(Nature Gy, fp1999) 23(1): 76.80). T e brnahheadhebais e

i nhibitors € interact wth the nicotinam de bind
enzynme and behave as conpetitive inhi-ditors with respect to NAD (Expert
Goin. Ther. Patents (2004) 14:1531-1551). Structural anal ogues of

ni cot '}&ﬁg}zﬁlﬁ} (20BYFEn-88.0BC nﬁﬁghlqg b%ﬁ%&tgg'{d %9%%%& Eﬁﬁ%’@g}%ﬁ% %;?1101 i St

conpounds to be investi bit esé" ol ecul es
have dciigike fuaHiwi ((Verye et (IXY) aHd) pes8ess other effects unrel ated to PARP

i nhi bi ti on.ThERWS, mzﬁ&l@tﬁf%f@&l@ mapstolsQo RaRVhER PRI He ﬂl&mn%ﬁd%rbﬁnﬁﬁot he PAR?
enzynme Str\%s%ural lé g a&ed PARP i nhi bi tgrs haye previ 9@#; been”
descr i DEH™ U1 §59I5597 21881 1 0RRE Gl B TE Bt PR HOBE N e e AT 4™ f used
t 055 nErbetadh@ies)dar hFatlisc 1y i figsurii200 8568 ddhaaldsesh anbaeamide

2000/ EAB75 Vb 000/ BE206. WD 00T BI616" 6 I805] BReAsY B J03/ 106430

and WOI2004L. 66y 9B gl Pase: HRTdRIDUDET 1ot e anbperseis piita zBt@sunged to
ggggg Zmo ; uﬁkm@drps%glsammeq53@@&&%\3&?&&@%@?@@%%@9@&r&%‘ .es; and EP
i se a i.tut.ed benzoxazol es
surprisi nglss)c5 %‘éaﬁlyd?‘é@&gﬁeﬂr@ I}Shfpé 5 t?’?l"dé”"é’lfﬁ?? %Péaswﬁa%zéﬂgz&’&? Phe
pr és entisciisscirogareserindbdizparings dhadlly 5 higibcreVetsoabmiatbiibgt i on of the
act | Viiyaoh, DAl (AL! BRRELDALKIE! 8861 (ROBoo7 HuS: 18 HATRAUNIG,Of the
tors o -

present disclosure are use as ‘i nhi and/ or

- PARP- 2009Hey %68 28He i piar Y aP Ut PI20GoBd PRVET 5 16f WELRIH GS420VD vi ty,
dermnsmmaftm@@Oga@ad?u@rﬁom/m@”xgsfcmca@de\mu@é §u@6ktS el HeBRGMda5ds: BRHCA2 defi ci ent

ot mu 000 s LB SR el Bt R e B B2 B gen

orl5f | w@irldm@lbsfmmiepl’vanm@adtﬂ cally acceptable salts, stereoisoners or

tautomers thereaf, @W&%ﬁebar&h t%?é&l%grsg&eﬂne&ﬂl 9LNSi S G%% ] ”B“t _R'

|sfluor|ne 30ln a nment nanot er e is
f1 uor® BsC|osurs SxhibH, BTt GHaRly gD ii”gelmwrw@@@ﬁn ahéheRptiviy Qfmryégléﬁﬁémefpblymmm
(PARP). Thus the compounds of the present disclosure are particularly useful
as inhibitors of PARP-1 and/or PARP-2. They also show particularly good levels of celiular

20 activity, demonstrating good anti-proliferative effects in BRCA1 and BRCAZ deficient cell lines.

The present disclosure, in a first aspect,provides compounds of formuia I:

CONH, R
H
N N

z/ |
1MN
R

(1
wherein:
25 R' is hydrogen or fluorine; and
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.
In another embodiment R” is fiuorine.
In an embodiment R' is hydrogen and R® is hydrogen or fluorine,
In another embodiment R! is fluorine and R is hydrogen or fluorine.
In another embodiment R’ is hydrogen and R? is hydrogen.



I n another enbodinment Rl is fluori ne*g_d Ps hydrogen or fluorine. In

anot her enbodi nent R is hydrogen and is hydrogen. - 5 - In another
enbodi ment 123 is hydrogen and R2 is fl uorl ne. In another enbodinment Rl is
fluorine andamethireniiodonim®.’ iy ydarpet hed RérbAdoment Rl i s hydrogen or
fluorine andRankoediaoer: i deReLhan erhaduaent R is hydrogen or
fluorine arl!d R2 is fluorine., esent disclosure al so provides conpounds
of fornul a'Fpoot vﬂ?@?@ﬁ%@@lﬁ Rahﬁl‘ﬁ?cﬁﬁ@fé@oﬁéq? prel” Bbvdeogeor phar maceutical |y
accept abl e Isahsthsr @i&ﬁﬁ;ﬁ@l@ﬂéﬁsshyqfogeauirmﬁﬁe therepfqofne present disclosure
al so provides c ounds OLQ formula |11: N wherein Rl and R2 are as
defined above; E{ﬁ%fﬂh%% ﬁ‘fr?%l?;ﬂ‘?"9V’%€B‘E}P%Fise°f§%£“br t aut omers t her eof
The present disclosure also provides conpounds of forrmula IV: wherein Rl
and R2 are as defined above;COXHphar maceut i g@lly acceptabl e salts or

taut orners t her eof The prefen ed identities with reference to
formulae Il, Ill and IV are~a i ned i r formula | nmutatis

mut ancl i s, z N
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v ] %
wherein R and R are as defined above;
or pharmaceutically acceptable salts, stereoisomers or tautomers thereof,

The present disclosure also provides compounds of formula III:

CONH, n?
H
_ N

N
[~
PNV
, \\ A
R

(1)

wherein R’ and R* are as defined above;
or pharmaceutically acceptable salts or tautomers thereof,

The present disclosure also provides compounds of formuia TV:

CONH, 2
£l

(/%41\7\ N
RIW

(V)

-

wherein R' and R? are as defined above;
or pharmaceutically acceptable salts or tautomers thereof,

The preferred identities with reference to formulae 1, I1] and IV are as defined
previously for formula I mutaris muzandis.



5a In a second aspect, there is provided the conpound:
2-{4-[(3S)-Piperidin-3-yl]phenyl}-2H3#adazol e- 7- car boxanmi de; or a
pharmaceutically acceptable salt or tautomner thereof In athird
aspect, there is provided the conpound:

2-{4-[(3R) - Pi peridin-3-yllphenyi}-21/-indazol e-7-car boxam de; or a

phar maceutically acceptable salt or tautoner thereof - 6 - The present

di scl osure also includes within its scope N oxides of the conpounds of
fornul a | aboteecondmspyen@erals previdsl tcoxipdest: may be fornmed on any avail abl e
ni troger p; N-oxi ARV 4 0 convent i onal ans uch as
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of the comP@UNESd Afpedi ORI Brokid@PRY Compbdlingener al , such prodrugs will be
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functional derivatives o _
conver £i B R IeTdE- Sihipbery e friadpaple € deacswrpoidador of phiranuitaally. ac@prplentii onal

pr ocedu,@sncf perbfie sel ection and preparation of suitable prodrug
derivatives are described, for exanple, in "Desirmof Prodrugs”, ed. H
Bundgaard, El sevier, 1985. A prodrug may be a pharnacol ogically

i nactive derivative of a biologically active substance (the "parent drug"
or "parent nolecule") that requires transformation within the body in order
to rel ease the active drug, and that has inproved delivery properties over
t he parent drug nol ecule. The transformation in vivo may be, for exanple,
as the result of sonme netabolic process, such as chem cal or enzymatic
~hydrol ysis of a carboxylic, phosphoric or sulphate ester, or reduction or

“oxi dation of a susceptible functionality. The present disclosure
includes within its scope solvates of the conmpounds of fornula | and salts
t hereof, for exanple, hydrates. The conpounds of the present

di scl osure may have asynmetric centers, chiral axes, and chiral planes (as
described in: EL. Eliel and S.H WIen, Stereochem stry of Carbon
Compounds, John Wley & Sons, New York, 1994, pages 1119-1190), and occur
as racemates, racem c m xtures, and as individual diastereoners, with al
possi bl e i sonmers and m xtures thereof, including optical isoners, all such
stereoi sonmers being included in the present invention. In addition, the
conpounds di scl osed herein nmay exist as tautoners and both tautomeric forns
are intended to be enconpassed by the scope of the invention, even though
only one rautoneric structure is depicted. The conpounds may exist in
different isoneric foiis, all of which are enconpassed by the present

di scl osure. The conpounds may exist in a nunber of different polynorphic
fornms. 6a In a fourth aspect, there is provided a pharnaceuti cal
conposition conprising a conpound as defined above, or a pharmaceutically
acceptabl e salt, tautomer or stereoi soner thereof in association with a
/pharmaceutical ly acceptable carrier. In a fifth aspect, there is
provided a conpound as defined above, or a pharmaceutically acceptable
salt, stereoisoner, tautoner thereof and an anti-cancer agent for

si mul t aneous, separate or sequential admnistration. In a sixth aspect,
there is provided a conpound as defined above, or a phaiitiaceutically
acceptabl e salt, stereoisoner or tautoner thereof, for use in therapy.

In a seventh aspect, there is provided the use of a conpound as defi ned
above, or a pharnaceutically acceptable salt, stereoisomer or tautoner

t hereof for the manufacture of a nedicament for the treatnent or prevention
of conditions which can be aneliorated by the inhibition of poly(ADPribose)
pol ynmer ase (PARP). In an eighth aspect, there is provided the use of
a conmpound as defined above, or a pharnaceutically acceptable salt,

stereoi somer or tautomer thereof for the manufacture of a nedi cament for
the treatnent or prevention of cancer, inflammtory di seases, reperfusion
injuries, ischemc conditions, stroke, renal failure, cardiovascul ar

di seases, vascul ar di seases ot her than cardi ovascul ar di seases, di abetes,
neur odegener ati ve di seases, retroviral infection, retinal damage or skin
senescence and UV-induced skin damage



In a ninth aspect, there is provided a conpound as defined above, or a
phar maceutical ly acceptable salt, stereoi soner or tautoner, as a cheno-
and/ or radi osensitizer for cancer treatnent. As used herein, CI1, 6alkyl
represents a branched, straight-chai-rsand cyclic saturated aliphatic
hydrocarbon gr oup containing 1, 2, 3, 4, 5 or 6 carbon atons: For
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thereof, including optical isomers, all such stercoisomers being included in the present invention.
In addition, the compounds disclosed herein may exist as tautomers and both tautomeric forms
are mtended to be encompassed by the scope of the invention, even though only one tautomeric
structure 1s depicted.
The compounds may exist in different 1someric forms, all of which are encompassed by
the present disclosure.

The compounds may exist in a number of different polymorphic forms.



20A particul ar conmpound of the present invention is: 2-
{4-1(3S)-Piperidin-3-yl]phenyl} -2/1-4xdazol e-7-carboxam de; or a
pharmaceutically acceptable salt, free bases or tautoner thereof
Stercosioners thereof of this conpound are al so provided. A particul ar
conpound of; t 3 -
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parti cuI ar confpound of the present invention is:

5- Fl uor o- 2- vl pepest. heysiiprpyidid-c3mppyien gaiined ppavada 2 shengedplboseariable
triflugnoacebalfsr, A08hePmPRS MRCRUNIICReY 125€ et ARlRNESE B RASE o0eqhdtif OMET
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part i cafapisEdipound of the present invention is:
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regenerate treating the salt wth a suit t e aqueous base
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The pharnaceutically acceptable salts of the instant conpounds can be
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Particular compounds within the scope of the present invention are:
3-{4-[7-(Aminocarbonyl}-2H-indazol-2-vliphenyl } 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-{4-[7-(Aminocarbonyl}-5-fluoro-2 H-indazol-2-ylphenyl } piperidinium trifluoroacetate;



conbi nati ons of solvents. Simlarly, the salts of the acidic conpounds are
f or med by reactions with the appropriate inorganic or organic base.

Thus, Qshm%gm@}al | y acceptable salts of the conpoungsy@kcbdisseisnventi on
i ncl ude the conventional non-toxic salts of the conmpounds of this invention

as fornmed by reacting a basic 20i nst ant” conpound with an inorganic, organic
acid or polyneric acid. For exanple, conventional non-toxic salts include
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A particular compound of the present invention is:
5-Fluoro-2-(3-fluoro-4-piperidin-3-ylpheny!)}-2 H-indazole-7-carboxamide trifluoroacetate;
30 orapharmaceutically acceptable free base or tautomer thereof. Stereosiomers thereof of this
compound are also provided.
A particular compound of the present invention is:
(38)-3- {4-{7-(aminocarbonyl}-2H-indazol-2-yl]phenyl} piperidinium 4-me{hylbenzenesulfonate
or a pharmaceutically acceptable free base or tautomer thereof. Stereosiomers thereof of this
35  compound are also provided.
Included in the instant invention is the free base of compounds of Formula 1, as well as
the pharmaceutically acceptable saits and stereoisomers thereof. The compounds of the present
invention can be protonated at the N atom(s) of an amine and/or N containing heterocycle
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equivalents of a compound of formula (1) and 1 equivalent of an inorganic or organic acid. More
particularly, pharmaceutically acceptable salts of this invention are the trifluoroacetate, chloride
or tosylate salts, More particularly, pharmaceutically acceptable salts of this invention are the
35 trifluoroacetate or the chloride salts. In an embodiment the salt is trifluoroacetate. In another
embodiment the salt is chioride. In another embodiment the salt is tosylate.
The term toluenesulfonic acid can be used interchangeably with 4-methylbenzene

sutfonic acid, and toluene sulfonates can also be referred to as tosylate salts.
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compound, such as a carboxy] 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 atom.

The compounds of the invention can be used in a method of treatment of the human or

25  animal body by therapy.

The invention provides compounds for use in the freatment 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 I for use in the manufaciurc

30  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 mvention 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 2

compound of formula I or 2 composition comprising a compound of formula L
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The PARP inhibitors of the present invention are usefol for the treatment of the diseases
specified in WO 2005/082368.
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Thus, the present invention provides a compound of formula I 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
inflammatory diseases, which method comprises administration to a patient in need thereof of an
30 effective amount of a compound of formula I or a composition comprising a compound of
formula 1,
The compounds of the instant invention may also be useful in the treatment or prevention

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

procedure, such as intestinal reperfusion injury; myocardial reperfusion injury; reperfusion

35 injury resulting from cardiopulmonary bypass surgery, aortic ancurysm repair surgery, carotid
endarterectomy surgery, or hemorrhagic shock; and reoxygenation injury resulting from
transpiantation of organs such as hearg, lung, liver, kidney, pancreas, intestine, and cornea,
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basal cell CRE GbRAGHBIds of the instant invention may zlso be useful for the reatment or
prevention of vascular diseases other than cardiovascular diseases, such as peripheral arterial

occlusion, thromboangitis obliterans, Reynaud's disease and phenomenon, acrocyanosis,
erythromelalgia, venous thrombosis, varicose veins, arteriovenous fistula, lymphedema and
35 lipedema.
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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mononeuropathies, autonomic neuropathy, a foot ulcer, a joint problem, a fungal infection, a
bacterial infection, and cardiomyopathy.
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.
35 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 I.
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of a medicament for the treatment or prevention of cancer.

The present invention aiso provides a method for the treatment or prevention of cancer,
30  which method comprises administration to a patient in need thereof of an effective amount of a
compournd of formula I or a composition comprising a compound of formula I,
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).
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Thus, the present invention provides a compound of formuia I for use in the manufacture

of a medicament for treating or preventing neurodegenerative diseases.
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T LR, WL TR T T
5, 637, GO&:ptadble/chB tHoddbf. Eur opean Patent Publication Nos. EP 0 360 390,
25 Compounds that have been described as specific inhibitors of COX-2 and are therefore
useful in the present invention inctude, but are not limited to: parecoxib, CELEBREX® and
" BEXTRA" or a pharmaceutically acceptable salt thereof.
Other examples of angiogenesis inhibitors include, but are not limited to, endostatin,
ukrain, ranpirnase, IM862, 5-methoxy-4-[2-methyl-3-(3-methyl-2-butenyl)oxiranyl -1
30 oxaspiro[2,5]oct-6-yl{chloroacetyl)carbamate, acetyldinanaline, 5-amino-1-[[3,5-dichloro-4-(4-
chlorobenzoy!)phenylmethyl}-174-1,2,3-triazole-4-carboxamide, CM101, squalamine,
combretastatin, RP14610, NX31838, sulfated mannopentaose phosphate, 7,7-(carbonyl-
bis[imino-N-methyl-4,2-pyrrolocarborylimino[ N-methy-4,2-pyrrole]-carbenylimino}-bis-(1,3-
naphthalene disulfonate), and 3-[(2,4-dimethylpyrrol-5-yl)methylene]-2-indolinone (SU5416}.
35 As used above, “integrin blockers” refers to compounds which selectively antagonize,
inhibit or counteract binding of a physiological ligand to the w3 integrin, to compounds which
selectively antagonize, inhibit or counteract binding of a physiological ligand to the avBs
integrin, to compounds which antagonize, inhibit or counteract binding of a physiological ligand
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to both the 0w P3 integrin and the owP5 integrin, and to compounds which antagonize, inhibit or
counteract the activity of the particular integrin(s) expressed on capillary endothelial cells. The
term also refers to antagonists of the owPe, 0P8, 1B, 02P1. asP1, asb1 and asP4 integrins.
The term also refers to antagonists of any combination of oyB3, OvP3, o6, avps, a1p1.

5 wpB1, Bsal, o6P1 and ogB4 integrins. |

Some specific examples of tyrosine kinase inhibitors include N-(triflucromethylphenyl)-
5-methylisoxazol-4-carboxamide, 3-[(2,4-dimethyipyrrol-5-ylymethylidenyl}indolin-2-one, 17-
(allylamino}-17-demethoxygeldanamyein, 4-(3-chloro-4-fluorophenylamino)-7-methoxy-6-{3-
(4-morpholinyl)propoxyliquinazoline, N-(3-ethynylphenyl}-6,7-bis(2-methoxyethoxy}-4-

10 quinazolinamine, BIBX1382, 2,3,9,10,11,12-hexahydro-10-(hydroxymethyl}-10-hydroxy-9-
methyl-9,12-epoxy-1H-diindolo[1,2,3-fg:3°,2°,1"-kl]pyrrolo[ 3,4-1][ 1,6 ]benzodiazocin- 1 -one,
SH268, genistein, STI571, CEP2563, 4-(3-chlorophenylamino)-5,6-dimethyl-7H-pyrrolo]2,3-
dlpyrimidinemethane sulfonate, 4-(3-bromo-4-hydroxyphenylamino-6,7-dimethoxyquinazoline,
4-(4’-hydroxyphenyl)amino-6,7-dimethoxyquinazoline, SU6668, STI571A, N-4-chlorophenyl-4-

15 (4-pyridylmethyl)-1-phthalazinamine, and EMD121974.

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 MeOSO,(CH;)-lexitropsin (Me-Lex).

Combinations with compounds other than anti-cancer compounds are also encompassed

20  in the instant methods. For example, combinations of the instantly claimed compounds with
PPAR-y (i.e., PPAR-gamma) agonists and PPAR-S (i.e., PPAR-deita) agonists are useful in the
treatment of certain malingnancies. PPAR-y and PPAR-¢ arce the nuclear peroxisome
proliferator-activated receptors y and 6. The expression of PPAR-Y on endothelial cells and its
invoivement in angiogenesis has been reported in the literature (see J. Cardiovasc. Pharmacol.

25 {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 retinal 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

30 (such as DRF2725, CS-011, troglitazone, rosiglitazone, and pioglitazone), fenofibrate,
gemfibrozil, clofibrate, GW2570, SB219994, AR-H039242, JTT-501, MCC-555, GW2331,
GW409544, NN2344, KRP297, NP0110, DRF4158, NN622, GI1262570, PNU182716,
DRF552926, 2-[(5,7-dipropyl-3-trifluoromethyl-1,2-benzisoxazol-6-yl)oxyl-2-methylpropionic
acid (disclosed in USSN 09/782,856), and 2(R)-7-(3-(2-chloro-4-(4-fluorophenoxy)

35  phenoxy)propoxy)-2-ethylchromane-2-carboxylic acid {disclosed in USSN 60/235,708 and
60/244,697).
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Another embodiment of the instant invention is the use of the presently disclosed
compounds in combination with anti-viral agents (such as nucleoside analogs including
ganciclovir for the treatment of cancer. See WO 98/04290.

Another embodiment of the instant invention is the use of the presently disciosed
compounds in combination with gene therapy for the treatment of cancer. For an overview of
genetic strategies to treating cancer see Hall et al (4m J Hum Genet (1997) 61:785-789) and
Kufe et al (Cancer Medicine, 5th Ed, pp 876-889, BC Decker, Hamilton 2000). Gene therapy
can be used to deliver any tumor suppressing gene. Examples of such genes include, but are not
limited to, p53, which can be delivered via recombinant virus-mediated gene transfer (see U.S.
Pat. No. 6,069,134, for example}, a uPA/uPAR antagonist ("Adenovirus-Mediated Delivery of a
uPA/PAR Antagonist Suppresses Angiogenesis-Dependent Tumor Growth and Dissemination
in Mice," Gene Therapy, August (1998) 5(8):1105-13), and interferon gamma (J Immunol
(2000) 164:217-222).

The compounds of the instant invention may also be administered in combination with an
inhibitor of inherent multidrug resistance (MDR), in particular MDR associated with high levels
of expression of transporter proteins. Such MDR inhibitors include inhibitors of p-glycoprotein
(P-gp), such as L'Y335979, XR9576, OC144-093, R101922, VX853, verapamil and PSC833
(vaispodar).

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 cmesis,
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, Benecorten 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 mesoridazine), metoclopramide or dronabincl. In an
embodiment, an anti-emesis agent selected from a neurokinin-1 receptor antagonist, 2 SHT3
receptor antagonist and a corticosteroid is administered as an adjuvant for the treatment ot
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 Pafent Publication Nos. EP 0 360 390, 0 394 989, 0428 434, 0 429 366, 0 430 771, 0
436 334, 0 443 132, 0 482 539, 0 498 069, 0 499 313, 0 512901, 0 512 902, 0 514 273, 0 514
274, 0514 275, 0 514 276, 0 515 681, 0 517 589, 0 520 555, 0 522 808, 0 528 495, 0 532 456, 0



10 15 and 97/21702; and in British Patent Publication Nos. 2 266 529, 2 268
931, 2 269 170, 2 269 590, 2 271 774, 2 292 144,2 293 168, 2 293 169, and 2

302 689. The preparation of such conpounds is fully de i i e
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25 A 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 exarple, a continuous eythropoiesis
recepior activator (such as epoetin alfa).

A compound of the instant invention may aiso be administered with an agent useful in the
treatment of neutropenia. Such a neutr'openi‘a treatment agent is, for example, a hematopoietic

30 growth factor which regulates the production and function of neutrophils such as a human
granulocyte colony stimulating factor, (G-CSF). Exaniples of a G-CSF include filgrastim.

A compound of the instant invention may also be administered with an immunologic-
enhancing drug, such as levanisole, isoprinosine and Zadaxin.
A compound of the instant invention may also be useful for treating or preventing cancer,

35  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),



i nhibitor, a PEAR-7 agonist, a PPAR-3 agonist, an anti-viral agent, an

i nhi bitor of inherent 10multidrug resistance, an anti-enetic agent, an
agent usefdiboekksbfle treatment of anenia, an agent usefpdr/gprotdotmseat ment
of neutropenia, an inmmunol ogic- enhancggg drug, an inhibitor of cell
proliferation and survival signaling;”@anh agent that interfers with a cell
cycle checkpoi nt, an apoptosis inducing agent and a bi sphosphonate. The

term ﬁﬂﬁdr@hzﬁi g@dlm@cﬂl on@ B, b add) EB-1 0580 ediodt@ag:, neridrckmitd ipatdestarginda .
co oun n enc 0.a Ccao \Y oduci n
th(rarp COH‘E‘%}W ted’iwhé&ﬁg ols(§ é i)lfphf'nﬁ%acg%wao{lﬁ%e?ttapﬁ % qus 8%\?&2% o?tﬁ'? tl‘:";éegllia‘;{u mal i g

need ofnittneatwent. When a conpound of the invention or prodrug thereof is

provided in H&ﬂﬁﬂe@ e%wééIhéla&n@vegﬁomc%n@mggm@%a MahagenkEy figingkd. a
cyt ot oxi ¢ agent, dmnistration' %f} its vari antt?‘ are each
|

under sEoBRPUIEs inr?@r%@tlew&é}rwﬁﬂg OB FIERT PAOMHEHBRTERIERCBE ¢ he
COWDOUB&lpJunQ kegeedibMeHBRIC antbinther cageat sceR@ Msdulaed aherdbgen t he ]E er (T

conposi ti.on enco ; ie
nor sarei el ratual SRR REd G SOIES s HBLARMELosCRTRLLE RS RBRASL || PR
di r ect hgentra firargil-padtih yrandterosn isbivBpman HHHOSfoA Wéu@f%ﬁééﬂhlb%ﬁd @Wﬁg%e%ﬁﬁtss in

the spegifiled WQ% qut a PPAl-{r@agbﬁfs{nan Taﬂ%fvﬁr@[eég%htcﬁd {n}&ﬂ:@tﬁf eChhdrentanmount * - as
used herel n neans apount of active co gaceutlcal gent

UhEE Drnidras Bt Rb R EaRos SHrBa e e TR dE e Pt b RERE S deg e e
ani mal uedfult RN rdatradnt bSnd@&op@@ngihmubyloglcmaSMr@hhng, amemebmmaf pah nedi cal
doctor or..other clinician reat

- treat nﬁ’}'ﬁi f%?mé‘ E’umval 11gfw‘licntgéf(l‘:}l %Epﬁhg%@fﬁ%lvgﬂ} ca fe Cfe§|§1t&|r ?1 ref ers to
an eff@p@ptommd@dlmge%»aft@ﬁ ﬁﬁ@h@mmti?on by ki l I ing the cancer ous cell's, but

also to an gifech "Edﬂﬁﬁns'ir‘?xﬁéﬂ“ta%d BRridrfiethbRbF ﬁlg | Qﬂ‘mﬁﬁs 4" RIcogbess]) af t h?
condition, and includes a, 30reduction in t

n r ess
ChaSr argohncpageaesuCaahs By GGG s tanaite porbo TG carairad ot e
condi t icompoubiieatneniysam o th aphyl acked onemsuere. Whee acpmppﬂwﬂl &ihs) is also

i ncluded, ion or r%ocﬂ'u Eh%{'e@f%s &1?@?1%%5{1&)%{&'{1& M%BE 1} cgﬁcrléét‘?\% Aengin

per t ai A& FEEERBAURES NPOS| t1 Qns, osag orms whi ch
are, Wwithi acrhexscgpe. ¥f).s @éﬁﬁ@l%@ﬁp’td’rﬁdjlﬁd’@é%ﬁ%’e 6%@1 ‘%151615@0 & GlEe | n

cont acicoﬂ\édhgntteﬂ@ sEn%LﬁaﬁHﬁsimﬂfdu@tl&ﬂckﬂ {BEEorhoudd ohpz@ﬂl)g tHérb ot o&?@ﬁ essisve
toxicity, Irri

i.on spons 0 rob
corfl i cat i oﬁ‘s ug HaUPRisE W ‘?’H %?it}oé‘gésolﬁ%?%‘{ tlgeeﬁg?rm%dlg? ?Elf? Ltcl(}%}”pngg%h
carri enhe excifipd antediatstn thuptcifbdanbents, ac vep habheirofiw! thechgende dofectiiei ng

gggg? E);?gfgif\é@?h @ gbﬁ%g@&gﬁgg [&%g&ﬂﬁ@ I%TCEnﬁtg i eré‘%)@&f&%r? é(%umr efers to the
use of conpdiindsm HheeBspieitl cHRCHMCI WAL WA uﬁﬁ}ﬁ@ﬁﬁ?ﬁéﬁ’@?‘@ ROl ¥feans

lnC|Ud%oﬁ¥B§k§% m&ﬁgmﬁﬁﬁl@&nammg&cﬁﬁm&@knmﬁaﬂStmg&tmﬁhaﬁxmmnaatuaﬁd |3 t he
tr tment o | erent anc art t C ounas
ar & oknowteRo Bt Rt aRR TEhE reie He oY HERaber areditat it fatf e oy

treat mertites climbiagh 1 ncl ude the t opoi soner ase 5 cI ass of poisons (c. g.

topotccan, kLR am%%%m *Jkﬁsfﬁ%)me Mﬁaeﬁfofm@an&mwm%&wl@wﬂagqo@egmts (e.

g. DTIC, tenpzo ati num based g E@ carb %
ci spl atqomhtlars@eﬂﬁefﬁr% #O@atqfﬁﬁ@ té%tr@éléwmes the COHSBJI% ¥ Fftﬁdé%lcweff)ﬁ%c légb‘é of the
Cl al NS 4% @ a{ﬂletfmam@feshm@tmdmgh@ameﬂ tﬁd}:&bgr@mmhesmdaldlm Midsteudeng a
eutica ive anmp ation
R wf R ah e ana gl ke BuF BT RS, Pl FRE PG b R REET
fr om HDAG thélccmdt‘amnsrrcamneasas’rzog"ephﬁl’l@wpm?ﬁﬂrmﬁieﬂjPﬁ@byl&xlé}ﬂsaﬁ@lm?@éiﬁ r ecept or
modul ator,  rgfl 0 %hﬁ&?&%@ﬁt&%ﬂ%&!&bﬁ%l@“ a5 B c8 KERHOPEHEINS Y &ﬁﬁ@uh@s afeshls, an

anti pr ol iferative ent, a reng‘/‘lé- r ot eh Fransfe ase i ngl é) an HVG- CoA
r educt eS8 PORAPE: @wm doRAseTGTHYWRISE A IRTPGNE &ioPe 4l PBARDF %JdH &MY, PPAR- 8
agonl Stsuit@le Bttuke Ml dodlacageinthe tﬁﬁlels phi bitjar (of. hunlaey entiourakdebdiveugxicity,
Zgrﬁ a, m&ﬁmg]gglrl'%rg]{ilg%sl%gﬁgc; ﬁl q"% e ptrobl t og 9(?1{1 I(S)l%c%lg&? ect)ﬁllhlchﬁlr&tgg\qﬁl q@e&s@ﬁ;ﬂﬁe of
benefit/risk ratio. Each carrier, cxc1p1c—:nt etc, must also be ' acceptable in the sense of being

compatible with the other ingredients of the formulation.



i mrunol ogi c- enhanci ng drug, an inhibitor of cell proliferation and survival
signaling, an agent that interfers with a cell cycle checkpoint, an

apopt osi gy i agent and a bi sphosphonate. These agéd, fodeRRect s of
the i nvewég@%\% P? be apparent fromthe teachings contal r@%ﬁgdﬁer ei n.
Abbrevi ations used in the description3®df the chenmistry and in the Exanpl es
that foll ow are: AcCl(acetyI chloride); (Bz0)2 (benzoyl peroxide); Chz-d

(benzyl chl O'TH e(réj{octﬂé Qé'eQiT%B ?&91)4:15 P BEMAction with l’nown thera cut;c
(di-iso- propy yamne di et f omm de DIVSOZS di r net gﬁ't
e);

sul f oxMHeys: Seg mv@aeﬁt eeqmmlz@g(r%qs tdF”cgé BRgY LOBEE”@A& 1@&%&5%&
Et OH ( @ﬁeﬂt@d&:@{ of; d1ﬂifé}tant csh®y @ﬁ)eé Hﬂb%tﬁh ar, gl e esdamidAdidid are known to potentiaie

hexa | 60 CBROU pHaFRr: habensCaeubree PRIRL WA he i SV Tifss
speétr @taei @ﬁ@o;soMNlC( miozmwameifmom (umtma@ ¢t of thi wirele) 2lk agents (e.
(N et gygafmﬁ R&Q&io%h'aé%%)m%aééaﬁgs% NRYBSHIakn, r&%%ﬁp%h in &g (Ol UM

pressure (1sopropanol); 30R (foomtenperature); sat. ag.

(sat ur &tEa" aqueous) Si02 (silica gel); and THE (tet rahydr ofuran). r-BuCH
(tert-butanaliyinkGRe if lﬂ@tﬁsﬁ sfithacletatie) meMALRIf ceomav@ncet Skt t&GAIEE(r) SPE
col unm | nt er ational,S i

Ext 1 acCT ORI SBT iy Cor AL SheRan o Faar s gLy PR Gl RSE

chrib nabzo@wra@h@()n thmuargi/ or(in ppmém@mrr Viklr g pomgmy@)selﬂctp;ﬁ fiom: HDAC inhibitors,

Nr - t et raetdpsh %c@;r'}']lbﬂjﬁlﬂdﬁlﬁtr& ahlaH@o Wi&ﬁ’eé‘ép@or rﬁJHﬂleT&ofetlﬁ§1g|réU€E£03ﬁo@ﬁ]ﬁ%ﬁﬁhﬁ ure).
CDC% (deutrated c

thin'| ayer omat o d TEA
O s e g i gt e of ey P SRR oy
' react i nMa-Caypaluagseahhibbomuh andidgentd hinhitiron a &P ARMagonist, a PPAR-S agonist,

2008/ 084261P%{a%1%|0% éng%g’tgxlﬁf mhé%zlht nhu \{\@rﬁg ﬁésﬁtcﬁte adﬂqn i m%{l t (1 I %ﬂgl?d above

and 12 e reaction carried
outl Susiusgulbin 1§6Iilmﬂi11®,rﬁﬂcﬁﬁ’ew%efilhnéh@s‘é¢%ﬁtt %a@mroa%gmmm at about 70C,

:\12 Oa-l S%ﬁﬁ'ﬂofogﬁ%h%1 %ngﬁ |an(1ﬂﬂ151tbr%@b'él% %ﬂhf@r&ﬁ@h%?ﬂ@l%ﬂﬁ%ﬁi élgnaﬁn@%%?g@df&h as
or e se the er to the ndi n
car boxﬁla}[ém%fga é“’(tg{ff I’f@qu\ﬁ}édn%?mtgl‘?gﬂ&d’ﬁfila% E%SE’QW |gn t he

presence of coupling agents such as HATU or TBTU and DIPEA in a sol vent

such as DNFTh%J%efm? ﬁgj%%: %Q%Ectp SF 19 i KRR éd e\gﬂ ;apgﬁreﬁ’p@é& dﬂ&g@ﬁ%?@&ﬁﬁﬁé& <

10Al t er nati ve oxyl I ¢ acl ctivate oFma m xed
anB{dr ingein.f or exanpl e

Abbreviations used in the description of the chemistry and in the Examples that follow are:
AcCl (acetyl chioride); (BzO), (benzoyl peroxide); Cbz-Cl {benzyichloroformate}; DCM
(dichloromethane); DIPEA (di-iso-propylethylamine); DMF (dimethylformamide); DMSO

25 (dimethyl sulfoxide); eq. (equivalent); ES (electrospray); EtOAc (ethyl acetate); EtOH (ethanol);
mol. sieves (molecular sieves); HATU [O-(7-azabenzotriazol-1-y1)-N, NN N
tetramethyluronium hexafluoro-phosphate]; MeCN (acetonitrile); MeOH (methanol); MS (mass

spectrometry); MW (microwave); NBS (N-bromosuccinimide); NMMO (N-methylmorpholine-
N-oxide}; NMR {nuclear magnetic resonance); Pcol { colunm pressure); 1IPrOH (isopropanol);

30 RT (room temperature); sat. aq. (saturated aqueous); SiO; (silica gel); and THF

' {tetrahydrofuran). ~BuOH (tert-butanol); KOAc (potassium acetate); MW microwave; IST
ISOLUTE® SPE column SCX (International Sorbent Technology ISOLUTE® Solid Phase
Extraction colummn cationic exchange resin); SFC (supercritical fluid chromatography}; TBTU O-
(1H-benzotriazol-1 ~yi}-N,N,N | N'-tetramethyluronium tetrafiuoroborate; and Tcol (column

35  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

anmmonia;



usi ng Boc20, and then reacted wi th ammoni um bi carbonate, generally in a
sol vent such as pyridine. Alternatively, the ester can be converted to

conpound%{ggog%@% r&ul a | A using anmonia in a solvent sulg‘p”ég h@psl—bgt about

120C, for in a MV The nitrogen atomon e pl peridine
ring in the conpounds of formula | A n&y-be 15protected during the above
synt hesis, for exanple by Boc. Compounds of fornula I A can be

prepared by reacting a conpound of fornula TB with an azide: (m 20
wherein RI, R2 and |le are as Cgﬁfined above. An azide such as NaN3 can be
used, generally in a sol vent £h as DWVF at alpf)ut 90C to 140C. An additive
such as 2,6 lutidine may al sg. be &hsed The r& ﬁmay be carried out
under a nitrogen atnosphere formula TB can be
prepared by the condensati c@ la IC with a conpound
of foimula ID: WO 2008k084281P

GB2008+65 S - (1C (1D wherein
RI, R2 and Rx are as defined above and LI is a | eaving group such as nitro
or hal ogen, for exanple fluorine. Methods include condensation in the
presence of a dehydrating 5agent suchl®as MySO4 or nol ecul ar si eves or
heating in an al cohol sol vent such as ethanol at reflux. The reaction may

be GRr e ol WEL ALLLORE SLIDSENCLe, ¢, SRROUS, oy T o2 1
agegt Sug&meﬁﬁylﬁhﬂ}d@l o@Q@slng an aqueous solution of NH; in a solvent C;uch as THF at about
70°C, in a sealed reaction vessel (with 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 NH; 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.

10 Alternatively, the carboxylic acid may be activated to form a mixed aphydride, for example
using BocyO, 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 120°C, for example in a MW,

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

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

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

an azide:

(1B}

20
wherein R’, R? and R* are as deﬁned above. An azide such as NaNj can be used,
generally in a solvent such as DMF at about 90°C to 140°C. An additive such as 2,6 lutidine
may aiso 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 formula ID:



zLi 10(1E) wherein R, Rx and LI are as defined above and L2 is a

| eaving group such as hal ogen, for exanple bromne, generally in a sol vent
such as out roomtenperature. The reaction ried out
under a %géﬁggkﬁag{nnsphere. 15Conpounds of formul a Igﬁﬁﬂgggﬁg&f IS

brom ne can be prepared by oxidi sing-d3eonpound of foinmula IF with a

brom nating agent such as NBS in the presence of a radical initiator such
as benzoyl peroxide: (EfH)r*20 WO 20081084261PCT/ GB2008/ 050018 - 36 -
Conpounds of fornula IFjwherein LI is fluorine can be prgpared by

di azotitisation of a ] d of formula 1G (Y 5 whexein R and 12.°
are as defined above, owed by deconpogiti L {e i nternedi ate

di azoni um salt. For, exg
nitrosiumtetrafl ubfoborate ¢2a sol vent such as DCM at about OC. The
correspondi ng di azoniumtetrafl uoroborate salt can then be isolated and
subsequently deconposedlég el evated tenperatures &B?o t he correspondi ng

fl uorobenzene derivative (Caution), such as by heating to 160C in a sol vent
such as di chl orobenzene. Conpounds of fornula I[ip wherein L is nitro can be

prepared by wetdiRi, @ 20§ RA2GARROGND Bbvd @1dMliaa tdahing LRoup such as nitro or

halogen, for example fluorine. Methods include condensation in the presence of a dehydrating

5  agent such as MgSO, or molecular sieves or heating in an alcohol solvent such as ethanol at
reflux. The reaction may be carried out under a nitrogen atmosphere.
Compounds of formula IC can be prepared by oxidizing a compound of formula IE with
an oxidizing agent such as NMMO:

10 (IE)

wherein R', R* and 1! 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.
15 Compounds of formula IE wherein L* is bromine can be prepared by oxidising a
conmpound of formula IF with a brominating agent such as NBS in the presence of a radical

initiator such as benzoyl peroxide:

(IF)

wherein R!, R* and L' are as defined above, generally in a solvent such as CCls at reflux,
The reaction may be carried out under a nitrogen atmosphere.



wherein RI is as defined above, followed by esterification. The nitration
reaction can be carried out in the presence of a nitrate such as potassi um
nitrate d such as sulfuric acid at about ro e. The
esteriflgﬁ?%%ﬁmgﬁep can be carried out under standardqggﬁﬁggﬁgﬁﬁHQZO such
as by reacting with an alkyl halide oft¢fornula Fe-X wherein X is a hal ogen
such as iodine, in the presence of a base such as cesium carbonate and |n a
sol vent suc e &p&p afispul@a R'-

can al so beauségBMEO?FY@BBaft}ﬁgﬁﬁ20| cg%gEgquﬁgugh as&ﬁ%%ﬂgeﬁgygted in
situ feomPRECUVEORUEC:r ef | ux. The desired conpound of formula | F can then
be obtai ned by hydrogenatlon of the nitro conpound to the correspondi ng

ani line using 25hydrogen and a cataly§§1§uch as pal | adi um on car bon,
typicially in an al coholic solvent su¢h-as MOH. Al ternatively,
conpounds of formula I can be prepa Nigduci ng a conpound of fornula IL

WD 2008/ 084261PCT/ G32008/ 050018 - 3 erein Rl and |le are as defined
above. The reduction may be carr|eo in a Fower 5 reaction using an
acyl chloride such as CBz-C and' i mg agent such as NaBli).

Hydr ogenati on over pall adi um on carbon conpl etes the reaction and renoves
t he CBz-protecting group. O@ﬁfs of fornmula IJ can be prepared by
cross-coupling a conpound of fornula wi th 3-pyridinyl boronic acid of
forgula IL: (IL) wherein RI, R2 and L2 are as defined above. The

reaction is_gener rrle ,e L j uch as
using cataly {55 c %ﬁﬁ#éa&n on&%?&ﬁ#aﬁ%#ﬁ %Hﬁ%g ﬁgﬁg&%ga?%gether
Wi th adbaseusimh. ﬁsr@@d@ﬁﬁh@émbvﬂaﬁéoﬁﬁ@U@U%VEﬁk%ﬁ§%ﬁ&ﬂ@@$EﬂF and wat er at

- about 90G uo#ob?rdtqumgl’b@glsqu@ﬁ ad Brzwata&bbéﬁ m@nmgccﬁf&p@d@ﬁg fyzmamgdensation of
a conpoun ormula 1M wit

2008/ 084EpEPP Bl SPDEE0 P8 150?%%1 and S“gseqﬁ%ﬁﬂé P@‘foﬁlﬁ%sed\lﬁfk’a’\égd [SIRETRES

defjpned, %@%&e@ﬁddh@ flusroderzeny iidryagroijrusachsuab ahay bogeng td bﬁfO”@XIaﬂrpl e
fluorine, %fﬁﬁ%% él;.bxm%0|vent such as DMF at about 180C in a MN A base
ks Peshy

such ag”’ & &dded
Compounds of formula IF wherein L' is nitro can be prepared by nitration of a compound

of formula 1IH:

15 (I

wherein R' is as defined above, followed by esterification. The nitration reaction can be
carried out in 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,
20 such as by reacting with an alkyl halide of formula R*-X wherein X is a halogen such as iodine, -
in the presence of a base such as cesium carbonate and in a solvent such as DMF at about room
temperature. An alcohol of formula R*-OH can also be used together with an acid catalyst, such
as HC] generated in situ from AcCY/MeOH, at reflux. The desired compound of formula [F can
then be obtained by hydrogenation of the nitro compound to the corresponding aniline using
25 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

formuia 1J;



Compounds of fornula | Mcan be prepared by reacting a conpound of formula
10: 5 (10) wherein RI and Rx are as defined above, with a base such as KOH
or NaCH afo aheugszéoom t enperature to hydrol yse the esterr/GBl¥iesoos
correspondi ng carboxylic acid (R is g%drogen), 10 foll owed by the addition
of NH3 in the presence of coupling agentis such as HATU, DI PEA and TBTLI in
a solvent such as DMF, the reaction being carried out at about room

t enper at ur e. Conmpounds of fornula TO can be prepared fromthe
conmpound of the fornula |G byCagigtyl ati on of tgte aniline group with
reagents such as acetyl chlorjide in a solveny such as 1,2- DCE at about

 55C Cyclisation to the desifed._i-hdazol g—a Pe acconplished by
treatnment 15wi th sodium nit i n ael @

anpl @ concentrat ed

hydrochl oric acid, genepalt¥imatheé preSense of \a ¢6- sol vent such as

tol uene and water at abdut OC. Were the synt hesis of internmedi ates and
starting materials is not described, these conpounds are commercially
avail abl e or can be nade from commrergiral | y avail abl e conpounds by standard
met hods or by extension of the synthesis above, schenes and Exanpl es
herei n. 20Conpounds of fornma | may be converted to other conpounds of
fornul a | bwhkeovi! metiTegsaotefinyd metvbodse descidnhed bacardiel |yt hBEsiisr above,
schenes _apd Examl es ein. } , i ences

doser BRI TG T 7 g Bl el E GBI Pliab B SO NEh o BT i i ve
or readbidumegtivopseoniiladiymotn qathenpeingladsdbe worlcarme demawh sherfelyz-petoatt eved
by nea f conventional protecting groups, such as those described.in

. Protecting 25Groups i.n O iC nthesis, 3rd Edition, Geene, T. and
Wits. PG CREPOVID ) Nt B e RRB P 5057 e -ROGHBRERITTDL P TPBAS: | ng

G oups ,withi-pyilinyl9Q@4nic Tkid off@tettiing groups may be renoved at a conveni ent

SUQEequent stage using nethods known fromthe art. For exanple, when the

Hoc (tert-butoxycaron: 7 Or benzyl carbgnyl protecting group is present, it

may be renoved by thejaddifti on of solvéts such as TFA, DCM and/ or MeCN at

about room 30 tenper aty Qund may al so be hyd nat ed usi ng

st andard net hods, d'thLa catalyﬁb guc as\Pd/ C, in a

sol vent such as net s 0geén atnnsé ePe. 0A

of HCl1 and 1, 4- di'oxane may al so beadded to renpve the Boc or

benzyl carbonyl protecting group, at about room tenperature.

(1K) (L)

wherein R!, R* and L? are as defined above. The reaction is generally carried out under
Suzuki coupling conditions such as using catalysts such as Pd(dba); and tritert-butyl)phosphine
15  together with a base such as sodium carbonate and solvents such as DMF and water at about
90°C.
Compounds of formula IK can be prepared by condensation of a compound of fornmula

IM with a compound of formula IN:

CONH, ,

20 (IM) (IN)



WO 2008/ 084261PCT/ GB2008/ 050018 - 39 - The conpounds of this

i nvention were prepared according to the follow ng schenes. Al vari abl es

wi thin tﬁﬁ%ﬂﬁﬂ&h 3 are as defined above. Wien the conpqungiseedosidige present

i nvention have chiral centres, the enantioners may be separated fromthe

racem c m xtures by standard separati{fy  net hods such as using SFC, 5 chiral

HPLC or resolution with chiral acids. The separation can be carried out at

any step of wﬁ&@%ﬂ(@?ﬁ&iﬁi lgod’re E@d@ﬁﬁl@c}] Eﬁtfﬁf_eelﬁdli’@f) s anaifig érieﬁlﬁrbllca ak haﬁﬁ@&tﬁ for

separati on can be carried out at the al ste .a

ht or nEHTRNGE R SReeliar atda i par rabr APl an T o PR e i n

subseqleh®; meaald basdded. produce the desired products. WO

2008/ 084261 : = = ; r hesi ze

dor vat i vest S PTRASe. Komaune o T Haen e e b Y e 1

whet eby the substituted 2Hindazoles are prepared using a synthetic route

simlar to that described in WD 2005/@88136. Following initial conversion

of die 2-nitro-3-nmethyl- benzoic acid deripyative into the correspondi ng

ester, radical bromnation of the mefhy —dfoup using reagents like

N- br onosucci ni m de and benzoyl perd 'QbUs t he key benzyl brom de

derivative. Oxidation of this ben i de to the correspondi ng

benzal dehyde can be 10 acconplished for instance using

N- et hyl nmor phol i ne- N- oxi de and nol ecul ar sieves. Foll ow ng the condensati on

of the al dehyde with an ami ne, ring cl gsiure can be acconplished by treating

the key internediate with sodium azide at el evated tenperature to introduce

~the final nitrogen atomand the resultant extrusion of nitrogen to furnish

' the i ndazeicRTimiR” she bagdinsdebrvaswitue bajerracit ankaHss Ns@thadeguitreomhi s

reacti g -lhal 1QN.0f ¢t i 4 ahdRoynel ds t he

15desi ?%n eglg;ﬁ?\}%tﬁ ?d\}gg’?é%h%??@iwﬁﬁ%e&%%ﬂ% %ﬂ%&cﬂéﬁ %EﬁdérR 2%:1@%@“ A t he ester

16 drieorin 2y So 109 60 Sy AT RO CoPRHREEr PSS A T LR 1 ¢

aci d angthen sicdesepuphiMI the ADLHZHB8WQ 84211 PET GB20 08HO EOGtRturdl -
Compounds of formula IO can be prepared from the compound of the formula JG by

acetylation of the aniline group with reagents such as acetyl chloride in 2 selvent such as 1,2-
DCE at about 55°C. Cyclisation to the desired indazole can then be accomplished by treatment

15 with sodium nitrite in acid, for example concentrated hydrochloric acid, generally in the presense
of a co-solvent such as {ofuene 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 from commercially available compounds
by standard methods or by extension of the synthesis above, schemes and Examples herein.

20 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 Examples 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 protecting groups, such as those described in Profecting

25 Groups in Organic Synthesis, 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 (fert-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

30 temperature. The compound may also be hydrogenated using standard methods, such as treating
with a catalyst such as Pd/C, in a solvent such as methanol under a hydrogen atmosphere.
EtOAc in the presence of HCl and 1,4-dioxane may also be added to remove the Boc or

benzylcarbonyl protecting group, at about room temperature.



NH3, THF or MeOH, 70C seal ed tube, or NaOH or KOH, NH3, HATU or TBTU, DI PEA
DVF, RTScheme 1 WO 2008/ 084261PCT/ GB2008/ 050018 - 42 - Schene 2 A
variatio s 1 is shown below in schene 2 and

i nt roduct%}/(g% Oo@ﬁgﬁgsti tuents onto the indazole cores. ge/&rﬁoelgui red

ni trobenzoic acid derivatives are not3%tonmmerci al 5ava| I abI e they can be
prepared through nitration of the corresponding benzoic acid derivatives,
for instanc ik DRl @t ERNEERHALEhe SUIRNME LeheAEd dan

Synt heti ¢ ngn?édq%u?g%@assmgcr@[) f&’%‘%ae al own?he feor rratl%n 8

cor r es BoHRHGVE Fheﬁ@fﬂme&ﬁe%%@?@? HOVepe cycl ised to the indazol e by
firstly acetyHeaticofn ouﬁds&}fltﬁui;&mhmamloﬁmw Satal eomtres, i S@thicmaradarite in
concenlijr at ed%ﬁ%% @{ gr nat v& éévarattl omemod' Quechcanqlgesgtazom tised
with ni’t rogf Gt er&‘fc‘lr?}?)%’b%?eé VARG T PE BEHERATG A0 R um

t et § af khiosl $5B:Catrecsditiondeompebedisatlhelsevattwd caehpearacimlé@t ty stidyeof the

corr esgggagés rflmhﬁ%al%rc%@%ﬁ@%f AehlMat itygs Q¥pa@ai%§1@a§ﬁgﬁﬁﬁé@§tﬁt&’t 2R final

(Cauti nt et| c sequence_as described.in sche al | ows
oxi dat S6R; fal‘ifﬁfﬁéﬁ‘fféh%%l‘iné lﬁ‘éff PRI DegeRATped and Hen Eﬁ?‘?@?p%‘ﬁ%ﬁ%@ef%}l‘é&? éfb and

el abor aftsequeaf rebfiRneesprodeitndazvteprdeésdyat i ves by coupling with a
(hetero)anilide and cyclisation with sodium azide. 15

CO2HNi trati on0O0O2HEsterification e.g. KNO3, conc. H2SOANQRe.g. AcCl, MOH,
CH3



Schene 2 WD 2008/ 084261PCT/ GB2008/ 050018 - 43 - Schene 3 An alternative
procedure involves functionalisati on of the indazole at a |ate stage as

shown in SSggene 3. Here the indazole ester is first éﬁﬁﬁg%%gﬁghﬁﬁphe

cor r espontf? A8 Hoxani de and the subjected to nucl eo ic
substitution of the appropriate fluoré{hetero)aromatie brom de. This allows
the preparation of a brom de derivative that can be cross coupl ed under
Suzuki coupling conditions, for instance using tri(tert-butypphosphine and
Pd7(dba) 3 as catalysts in the presence of a base, such as sodi um carbonat e.
Conversion to the desied piperidinechainefly 10 is then acconplished by a
Fow er reaction using an acyl chloride, such as CBz-Cl and a reduci ng agent

such as NaBH4. Final hydrogenation reaction can yield the corresponding
pi peri di ne derpsedtievegynthesize derivatives eﬂ?icﬁwaw}%ﬁgﬁ@@é{%”éwﬁdsz E@)’% . 1) Br

Pel 8u) Schefnd HMWWRRBbE he suhst RISOCH  indazgles GlezGpataNs gNaBhhetie fE siwildTo i)
Hydr ogenatl oy & 9 Wi 2065086 138" 2 0Rowing Witid VR IG82 BHRC §R299RLAR0018
benzoic acid derivative into the corresponding ester, radical bromination of the methyl group
using reagents like N-bromosuccinimide and benzoyl peroxide yields the key benzyl bromide
derivative. Oxidation of this benzylic bromide to the corresponding benzaldehyde can be
10 accomplished for instance using N-methylmorpholine-N-oxide and molecular sieves. Following
the condensation of the aldehyde with an amine, ring closure can be accomplished by freating the
key intermediate with sodium azide at elevated temperature to introduce the final nitrogen atom
and the resultant 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 yields the
15 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.



- 44 - PARP-1 SPA assay The exenplified conpounds described herein
were tested in this assay and were found to have an |1 C50 val ue of |ess than
5kM partl cuI arly less than 50nM 5 Wrking Reagents 100 v
Triss, 4%WR4 gﬁ 4 M Spermine, 200 mM KC1, 0.04% NoWZOW’ a3

Enzyme M x: Assay buffer (12.5 ul), 490- nM DTT (0.5 ul), PARP-1 (5 nM

Trevi gen 4668- 10500-01), H20 (to 35 ul). Nicotinam de-adeni ne di nucl eoti de
(NAD)/ DNA X [ 3H NAD] (250 uO dx, 0. ZoghstioPer ki n- El g®ir<NET- 443H), NAD

(1.5 mM 0.9%ul, S 511) |ot| ny?%t“@a BADD- (250 UM nB; 03 ul,
Tr evi gen 580- 01 Actl vat em Vi (1ng/nd, 5u1 Amer sham
Bi osci eng 457@Q,A452 Rxdit o 15 Devel opi ng ¢ Crigpt avi di n SPA

beads (Shy/n , CHSmars am Bi osci®nces R NQ 0007) di ssol ved in 500 rnM EDTA
Experi nment al De3| gn The reacti orri=g, peyif ormed in 96- wel Iomhcr oplate with a
final volunme of 50 uL/weU. Add Sul 5%MSQ conpound sol u |e<%'? ,%gdmeg@ysrm m X
(35ul), start the reaction by adding NAD DNA 20 nmix (10jul) and incubate
for 2 hrs at RT. Stop the reaction by addi ng devel oping mx (25 ul) and
incubate 15 m n at RT. Measure using a Packard TOP COUNFcHhstrument,
Proliferation]ASsay in BRCA-1 silenced™PeR@as) | s. Abt@a@ ons: 25! MDM

(I'scoves M & Dul becco's Medi a); RPI\4 (Ro | I Par norial Institute

Medi a); MO tiplicify of infection NIf’(gréen f.l Ut esdent protein);
PBS (Phosp]hate Buf f d 'ne) i,F al\cal f ser um ; and DVEM
(Dul becco' s Modi fidd Fagle' s Medfu /Co nds of the present invention
were also tested in an anti-proliferative assay in 30 natched pair BRCA wt
~and BRCAl- (shRNA) HelLa cells. The assay shows that PARP inhibitors are able
" to show selectivity with gromh inhibition of the BRCA deficient cells, The
conpounds showed CC50's less than 5 uMin BRCAl1 deficient cells and a
greater than é e%g[lmgd: §@hect| vity ovef™the B Proficient cells.

The assay is as on_the ability 'Wi n || 57t convert a redox dye
(resazurin) gt sl ior escent e u resof/urin). The anount of
resofurin pro Is directly eroportl onal to the cell nunber. WO

2008/ 084261PC'F{f.g'ﬁ%QQ[8\/(eQ}§QO IS
70°C sealed tube, or
NaOH or KOH, NHa, HATU

or TBTU, DIPEA, DMF, RT
Scheme 1



- 45 - Cell lines: HeLa shBRCAl -G-FP - These are HelLa cells transduced at an
MOL of 100 with a Lentivims containing a shRNA against BRCA-1 and an

expr essi e for GFP. BRCA-1 silencing is nore (!Elﬁe Q¢ ¥eds assessed
by Taci 0%@%@@2‘ s and the cells stably express G-P. % Eﬁa %1 I'L11- GFP -
These are HelLa cells transduced at an4Md of 100 with a control vector not
expressing any shRNA. Protocol 10- Seed 300 cell/well in 96 wells viewlate

black in 90ul culture Mediunt: - Incubate 4 hours at 37C, 5 % CO2 - Add
10ul/wel |l of 10X compound (5 % DMSO in H20) - Incubate for 168 hours at
37C, 5 % O - Add il of Ceidhemedr Bl ue sol ution (Pronega, 08081)

pre-di lai-8dida df .sicﬂe;lRBsSi i9%6hd®n bd: BeUbadiRmdeam Albwsehd @rodRiioatbl 3BGiuats CO2 -

=60 o e bRy R it e 0L TR P o
10166- 168)apleQbdnaphivk pRParRethoigh dira@im @ijb@)msper(d@%@@mlmd@cma&)vcs 2
L- G ut gippe. (G B %oé@s&%%@a 15%5)’156‘3&%%& ONpARRAYd, SyRalUE %{ah}f)uﬁﬁ% defi cent

cells l[ines. present 1nventiaon were % gg)agst rat ed
to i nhldmftbeﬂﬁbmﬁr@piwffb? EEW@W%Q th%\?%‘?eépw TEREAIE OINPIACHES! %‘36 AR
( CAPANyHe) m@&t)le%yefﬂ%ﬂ}e@ielylddoﬂ%ﬂw ihdz650Ad 3y 2Bheeswith aniion mitdfednol ar .

Proliferatio eeded i.n 6-

cel | s/ BT e(ﬁ%@@%@g@t (?ﬁe ’%b gﬁ?l?/ at'e amha‘”' gar“ﬁgb %ﬁ%@p 1{%1&5‘@%§ h%fuos%)n day,
senbal teidfubicbnsteamdtthecconpoding dazeniggdedailyprebaritnadlt desompescdfat @@‘@t@d

I l |/ m't%ﬁ)}pe‘?’ﬁgz%gl&) @k lcb'lrrésggndﬁg @iﬁﬁ@&gnkéﬁetdéhpiﬂv@%&@%ch@h?énﬁ?éé@hdrﬂt er, cell

abili Is estimated usin Titer- eCeII |ty cordlng
t o t he (PR ck Ulowring %ts}”%}@% }Cc§ﬁ§ue€?5f %gn%“é E’dP‘:’F é“ch@g’eir% OWéé’&ézﬁlol%/ﬂfgﬁ?:um on
Al pha nphgiiephie gm@d@mhe(oBaeépan@lngamnymm)elabaﬁﬁom of hewdpriet ifderdti ng cel |

compouBEC NG Ehangl gt Re hEGP U LseRd SRRKT A S0 LA 0 per vl 1

ardSaspirated and replaced w't h 170 fresh medi um contai ni ng the conpounds).
WD 2008/ 084264PCT | GBRARBH50018 COH Esterification COLR”

f a.g. KNOs, conc. H.50, /@NOZ e.g. AcCl, MeOH, A /@NO2
R CH3 R'l GHg R1 CH3
Reduction '
My, PA/C
COR COR* i) NOBF,, DCM CO,RY
/@/\F E if) Chlorobenzene, A/@NHZ
R'] CHO R1 CHS RW CH3
Cydiisation !
e.g. ) AcCl, 55°C L
ii) NaNQ,, conc HCE 0°C
CO,R*
CONH, ” S
N —/ NH 4
N See scheme 3 =y
=~/ N/
R1

Scheme 2



- 46 - * Culture Medium NMDA-MB-436: RPML (A BCO, 10 A) PBS (5% CO2)
CAPAN-1: I MDM (A BCO, 20% PBS (5% CO2) 5Conpounds tested in an oncology in
vi vo nodglg sbgwaskia significant |evel of activity. PRERARMNAWMASENAVPLE
EXAMPLE A 2-Phenvl-2Hi ndazol e- 7-cafl%§)xam de (A6) 10 Step 1: Methyl

3-net hyl - 2-ni trobenzoate (Al) a suspensi on of

3-nethyl -2-nitro-benzoic acid (1.0 eq.) in MeOH (0.4 M at 0C was added
dropwi se AcCl (3.0 eqg.). The reaction m xture was stirred for 20 hr at
reflux. The solvent was reduced in vacuo and the residue was dissolved in
Et 0OAc and washed several tinmes with sat. 15aq. NaHCO3 sol ution, brine and
dried (Na2SO4). Evaporation of thefﬁh&ﬂéﬁt gave (Al) as a whlte solid which

was Usﬁg al @b &‘édmsetlﬁ% Wstfbx%%mil%ﬁ’&&%ftﬂé‘ﬁﬂdﬁixﬂ@&ﬂaqme shlke is SWRN(A00MHz,
CDCK 300K) 87.8 1S), 2.36

3H
(31 s§°heW'B % Heye 1&91%%6%4%%@%? ot ﬁ%lmé%?%%ffmdf% Sihep’ 2.
Met hyl sm?bje(cbardamﬂﬁatedspﬂl e Remitic oFaendoatfah¢ ARjropriate flucdoitetmremefic (Al ) (1.0

€q. ), %1? es?tfnl E%Bﬂémn % b]roﬂ'@d rx)vat'n% tg‘ﬂlcaﬂﬁ L &old é’éﬂ'uh_:%d LEg&RECt to

Al) wamﬁgeie g at mospher e for xture was

cool edStakRIupting aeretiiogst for m@ﬂwcec@mgetﬁiheﬁtb@@’lhﬁhafé’hmﬁ aadiR éﬂdlﬁﬁie%sscﬁtw S&hi | st
dry | ogdip gre%ﬁc;@ oPh Gse, IRE af ERIEH BarhaSatH Wdnkbgidn by theldagbd gigbridine mmety

chr omat o 10;.90 Et OAc/ Petr.0 e the

des¥ r elf t%%lzé)cca%lpg w%ﬁm@a@mwsc%w f%hl %%cﬁ‘ff% g%%‘flaﬂ“g %f?“f ,

= 7 7 trge)n; sgckﬂaz NaBH4 @inalhyirdeeRatidr) reactioB taf Lidd the corespauding-piperiddnes 3 (2H
&%ﬁ M5 (ES) COH8Br NO4 requires: 273:275, found: 242:244

,---(Mlveo gIvabye 229 (MNCR)-. Step 3: Methyl 3-fornyl-2-nitrobenzoate (A3)

~30To a mi xture of (A2) (1. 0 eq.) and 4A nol. sieves (15 g).in MeCN (0.2M

at R was added NMMO Aidgforepiign and theC tlon i xR stirred for 1.5

hr under NQ;Oa?ti’?msphere~°«‘9Tﬂ°¥é,f3nA t he mi xt fas dil gte th Et 0Ac, filtered
and the filtrage WasK Qi 158 dB I HO, | . bri nei a i dri edivy, N&?SO4)

Evapor atl’f fhe sol vent gave (A3) fte sol ch was used in the
next step>~wtiout further purificat ‘on. NMR (400MHz, CDCl 300K) 6 9.96 (1H,

35s), 8.26 (1H, d, J 7.9 Hz), 8.18 (1H, d, J = 7.97HZ), //f(lH, 1, J =
7.9 Hz), 3.93 (3H s). M5 (ES) C9H7NO5 rﬁg%E&EENQZOQ found: 208 04-Hy. WO
2008/ 084261PCT/ G32008/ 050018 - 47 -

R2 Base Pd;(dba}s

/N\ __/ P(Bu); A
. N \ / Br

N
" wora{ )

CONH; R? i) ROCOC!, e.g. CbzCl  CONH, R2
N g ( =N NaBH,, -65°C to RT N NH
AN N/ ii) Hydrogenation — N N/
R! egH, PUC g
Scheme 3
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Step 4: Methyl 2-nitro-3-1(phenylim no)nethylibenzoate (AA) A m xture
of (A3) (1.0 eq.) and aniline (1.05 eq.) in EtOH (0.2 was stirred at
reflux u nosphere for 2 hr until TLC reveal e d%ﬁﬁg n of the
reactlongﬂféggﬁg%EtOAc =- 5 75:25). Evaporation of thg)so vgﬁ%ﬁggge (A4) as
a white SO|Id whi ch was used in the n&kt step without further purification.
114 NMR (400MHz, CDCI 3, 300K) 8 8.51 (1H, d, J = 7.3 Hz), 8.41 (1H, s),

8.11 (1H, d, J = 7.8 Hz), 7.67 (1H, t, S =- 7.8 Hz), 7.43 (2H t, S -=7.8

Hz), 7.31 (1H t, J 7.3 Hz), 7.16 (2H . d, .1= 7.8 Hz), 3.94 (3H s). 10Step
5: Methyl 2-phenyl - 2H—indazole-Eéééibégﬁﬁﬁﬁﬁi(AS) A mxture of (A4) (1.0
eqd) and NafNg &)%1@ﬁﬁ$d]cdmpdhndi YesEed (@red Whreesedsihithiik eda@tn®@OEedwering ght
under N2 at sp cr. S cuo and the residue

by I eE S A a S e b Bt

purifi Fh ography~on'silica using a gradient of
EtQAc/PetroIeun1ether from 10: 90 to 40 60 to yield the desired (A5) as a
brown @l i {8400|\/Hz CDC13, 300K) 8 8.50 (1H, s), 158.12 (1H d, J

oy " hpsiviingiers 10050 ?rlwlhﬁ)? 3 2 Syt Soefie 20 et o kB0 Mtk ea:

252, foumd: 253 (MrH)t Step 6: 2-Phenyl -2H-i ndazol e-7- carboxanlde (Aﬁ) The

ester ) ._heat ed }4 m at 70 C
200verﬁﬁﬁ%?gﬁﬁxaggggggg&ﬁg%é}ﬁ&#%ﬁggiQgﬁt0%qg¥§%§%gﬁ§2 in V& %ﬁ%ﬂgnd t he
r e$d duédOpdi), th.ediodp f).ash col umm chr omat ography on silica using a gradient

3;" Fteo's%gfd%ﬁltaﬁﬁé@h'@én%@&hufﬂ%%ﬁ B M9 DA ViR0T HCNMD?tﬁGU@/ﬂQe@ﬂ LEGefAB) as

b 8. 16
e ORIk S0P g ea B8 iy 8
S Hz), 7u50rélifdn 467() B0E-0HE JA ctiva2d cz(lﬂlHymtzs (]jngémY (H)SHZ)AmWS&a(n@)os@ﬂl@ﬂI&l\ 130
r equi I’?ng}&hﬁhe gg E%nig 238 25 (MtH)' REPRESENTATI VE EXAMPLES EXAMPLE 1

3-14-1 v1) - 2H i ndazol - 2 vl | phenvi | pi peridiniumchloride (B4)
30 1St epetelopimgtMBeSytptavidin SPA beads (Smg/ml, Amersham Biosciences RPNQ 0007)

344- G- 13: 0B Aoy GihanyA) - 2- ni trophenyl i net hyl ene} ani no)
phenyIEPlperldlne |.- carboxylate (Bl) (Bl) was prepared follow ng the

gener al=XBEQGBSHLA Petighorted for Preparative Exanple A step 4 using A3
and t errhbwéayliors (pérfamaddap Remyd Thicpeiciviiea Tnelardhoxy baileuluntill AL I r eveal ed
_35corrp|5%I[§¥SB co&po{ujé}ﬁ hﬁﬁ)%uéc?ih m(zl;ﬁlte 191%(?S’mlﬁsﬂﬂrthgegé%ﬁm‘by‘]ad&g AhH A, used

in the
20 mix{(10ul) dl’id incubate for 2 hrs at RT Stop the reaction by adding developing mix (25 ul) and

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

Proliferation Assav in BRCA-1 silenced Hel.a cells.

Abbreviations:

25  IMDM (Iscove's Modified Dulbecco's Media); RPMI (Roswell Park Memorial Institute Media};
MOI (multiplicity of infection); GFP (green fluorescent protein); PBS {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
30  matched pair BRCA 1wt 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 CCsg’s less than 5 uM in BRCAL1 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 (resazuriny into a
35 fluorescent end product (resofurin). The amount of resofurin produced is directly proportional to

the cell number,



WO 20( 18/ 084261PCT/ GB2008/ 050018 - 48 - Step 2: Met hyl
2-14-11-(tert-butoxycarbonyl) pi peri di n-3-yl] phenyl | -2Hi ndazol e- 7-

car boxyl at e 2 (B2) was prepared following th cedure
reported“f%?(’%gp)éf)%r ative Exanple A step 5 and the cr ug)e&?\;\(%g"%@éﬁ}rﬂﬁ ?ed by

fl ash col umm cromat ography on silica4fsing a gradient of 520-40%

Et OAc/ Pctrol cumether to yield the desired (B2) as a yellow solid. "H NWR
(400 11CE)SCb 300K) 38.51 (1H, s), 8.13 (1H, d, J:71Hz) 7.95 (1H, d,
J = 8. W2 91 (2H, d, J = 8.4 Hz),739$H LI718(Ib|,
t. 3 —Hpla skBRCAL-GIOP 4Thoe prrHelycellnirgpdpcy at gy ML ca“éDO zmm Leeg i

2.11- |2 cORaikik ga shRNA a]gaﬁigréR@ﬁ Kéﬂdanr&ﬁéz@m(?@céhs&@ fer25E P nRRYAr ﬁ&ﬁeﬂ {0 H20
signal),

10 St eﬁ'loge thfnégé ABﬁt@&“i‘?%Eﬁ? > 1a1%1§alﬂ§%;?s and%hc[ &t s{a%?y ex4p§e§§ GEpund 436 (MHL.

i nogar bonyl) 211-i ndazol - 2- yI | phenyl | pi peridi ne-1- carboxyl ate (B3)

(B2) eLa ﬁdqw' P %%SIQIH?’ &%%ﬁgr%d&cé}@at gﬁ' Ngols(ﬂaik)ﬁ%l{hu nfQfvedrodays at

60C. T sol'vents were re uce I'n vacuo and the crude product was purlfled

by fri tc&maisrrxgranwshﬂd\la 20 to 15give the desired (B3) as a yellow solid.

11-1 NMVR (400 Mz, CDC13, 300K) 5 9.04 (1H hr. s), 8.51 (1H s), 8.31 (1H

d, J =6.8 Hz) 7.91 (1H, d, J 8.3 Hz), 7.84 (2H, d, J = 8.2 Hz), 7.42

(2H d Prefocolg’ 5 Hz), 7.31-7.22 (1H, in overl apped to CDCb signal), 5.95

(1K) br Ses)3004eUB-l.1056 (2Hs vigvplaR: ©&XAn POy GHurayledigmis- 2. 00 (I H, in),

1 85- 1. 0 2H, moverl apped to H20 signal), 1.48 (9H,
3@%@33@@&4@% éqﬁ?rdés 420, found: 421 (MFH+. 20 Step 4

3 {447 (i  olaribonyp 2 componng (%P §QVPI%FPényI | pi peridi ni um chl oride (134)

- To a st_qﬁcrugge&gllggh@urysgf37(033)5%(t;og eq) in Et OAc (0.2M 4N HC1/ 1, 4-di oxane

solutio . a the r r stirred at RT for
3h. Sol {}éﬁt]l%\‘fx}a%fe(gé‘ﬁﬁf)%é ?‘g}?&}g?r(}?l}?éﬁc(g@%% %rg S gdgngmviﬁs;slcr ude product
punisf i edinbybaterthd wmﬁmd@r% h3E(20 % 60yi el d the desired (134) 25as a yel |l ow

solid. 1H g@geég@ 6, 300K) 69.32 (1H, s), 9.12 (1H, br. s), 8.87
(1H, br. 11)1\1‘ g 9';‘{1813 2H, d, J =8.6 Hz), 8.06 (1H, J = 7.0

Hz), 8.-@zag milateaaﬂugnmeier% PRy nmzes >0 pr. s), 7.55 (2H, d, S = 8.6 Hz),

7.27 (1H, de = 8.4, 7.0 Hz), 3.43-3.27 (2H, m, 3.17-3.03 (2H, m,

2 00 2. ggit éﬁm,ﬁw%%l toffed Hosihao Mok Fols G1BERZ WD e diLesi 320,

2- ]2@43@&11@11%811@{@1}1@@11&1 [GCPHEQVIS1401 14) Aadkbi@unminy BIREM. 4 218)) &
2-14-1(3S)-Pi peridi n3-yll phenvll-2H i ndazol e-7- carboxam de (C2) 35
Exanpl e 1, B4 was separated by chiral SFC (c iral pal c AS-H, 1 x 25
mm flow 10 ni/ mi BrolifgratignAssayignaturalv BRCA delicen -ells imes (trOH + 4%

Et 2NH) )Goriétﬁiuﬂ@ dEOR ;&Sseﬁum%mtdntw&‘e ehagahonsatiko Itcdmhgntbm propferatiosént i oners.
WD 2008/

nafura %26&15&/1%]9&%%5&%} and BRCA-2 (CAPAN-1) deficient cell lines with CCsq's

25  less than 5 micromolar.

Proliferation Assay

Cells are seeded in a 96-well plate at 700 celis/well in 100ul of the appropriate medium/well.*

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

Six days later, cell viability is estimated using CeliTiter-Blue Cell Viability Assay according to

the manufacturer instructions (Promega). Plates are read at the Fusion Alpha microplate reader

(Packard Bioscience).

35  For low-proliferating cell lines (i.e. CAPAN-1}, proliferation is assayed 14 days after adding the
conpounds and changing the medium once at day 7 (170 i of medium per well are aspirated

and replaced with 170 pi fresh medium containing the compounds).



- 49 - The first eluted enantionmer (Cl), retention tinme (SFC): 4.80
mn, vvas obt ai ned as a white powder. 'H NVR (400MHz, DMSO d6, 300K) 69. 28

TR Lo T R P A T I ¢ G U

Hz) 308294(m 2H) , 277267(m461+|) 2.64-2.52 (m 1H), 1.98-1.90 (m
1H), 1.75-1. 47 5(m 4H). M5 (ES) Cl9H20N40 requires: 320, found: 321

(MtH) 11 e,base was converted to
(3R -34 am nocar bony1 2H-Lndazol Z&fl phenyl | pi peridiniumchloride and
the opMIb%ﬂ BB atRIvL et " HB200°£%133.3 ( ¢ 0.15 , MeOH). The

secondcalpubed: mm«ﬁﬁel\%(@% FEEEeNCOIN time (SFC) 6.51 mm was obt ai ned
as a white powder. 1H N 400MHz, DMBO-d6, 300K) 6 9.28 (s, 1H), 8.57 (hr.

s, 1H), 8.06 (d, 102H,J—72Hz)804(d 2H, J = 8. 788(br S,
1H)5 7C48pOuhds 2ddfeddn an Bnablddy)in viko 2 debdhowtda sipnifBant leve] Qf?HZ%’ﬂYS 08-2.94 (m
2H), 2.77-2.67 (m 1H), 2.64-2.52 (in, 1H), 1.98-1.90 (m 1H), 175147
(m 4H). M5 (ES) Cl19H20N40 re uires: 320, found: 321 (MtH)t The free base
was converted to PARATIVE EXAMPLE

(38)-3-{447- (am nocar bonyl) - 2H-| nﬂﬁAMPQE ; ] phenyl | pi peridiniumchloride
and the optical rotatio I £ = 1379 c 0.145 , MeOH). 15
EXAMPLE 3 3-{4-17- (Am f¢ P B er < olmeia frer&zol - 2-y1l phenyl }
pi p@éddi niumtrifl uoroacetate (D4) ZOSt ep 1. Methyl

4 0

5-fluo m&q?!zggﬁc}]ﬂ% Ak boxX v At t} To a solution of Exanple 4,
E3 (1. g"’gq' | or get hane was a ed and
~heated at 55CafBweTOn KBk e@aucva@mum@ %@ﬁg@%%r@&d\ﬁ%d

FI\J/;essﬁra@ded dropwxseU&&N@l(ﬁcﬁl )gﬁihd ﬂ:gcvct/ﬁﬁl rﬁibc&ﬁ@bv‘d@dufeﬁ foralQuene faflak 6The olvknt 0. 1
T ed .o Then

sl owl ywﬁﬁﬁediuﬁedg%% f?ugr?gg%é fsowe g?%g%giwcfaﬁ%mi ugsggﬁhS

st it § r edq.ferHGB: alut®E, britvemd dgah (]‘éavﬁﬂa)s Evarasativash 8 selvent ghae 6h1)(8»)whildr i ed

over OV'\C%;O vdgll@g“ﬁd?ﬁsea% m%%xa%%ép %@%Y%Hm@ﬂ%ﬁi%daﬁ&geﬁ%@%@@mﬁz cocl, The

>Iévapor aP¥eho &R0 { Bilfehe W @Fﬁgég’t% &gp})eﬁg%ﬁ%g e\zg 3§§3§2?)eHFSS@I S)d "H NMR

(400 MeziEQuuidd0K9s, Soukd; 318 (M:Hh2)8), 8.23 (1H, s), 7.63 (1H, dd, J = 8.6

Hz, J = 2.5 H), 7.48 dd, J = 8.6 Hz, J = 2.5 Hz), 303.66 (3H, s). M5 (ES)

C9147FN202 requires: 194, found: 195 (MtrH) 11. Step 2:
5- EDuot’Soeg_LH-MﬂﬂialzM(@ﬂmmbﬂkémlﬁébﬁm)ﬁe 2} 2008/ 084261 PCT/ 682008/ 05001S -

S0 - (GOL ) rwese 8oh\ed ehh (@z@; @/6%1)%@6\1;1@(1 19-¢4.)M C@l&qo&%ﬂv@ﬂq 5 eq.)

Feduced-Preds O b aTHE T £ ugcw?ﬁ L Mol | BUPFYTEar GHOTOP t he
subsequentdilged plithmyCM, concentrated under reduced pressure whilst dry loading onto Si0;. The
residue was purified by flash colummn chromatography on SiO» using 10:90 EtOAc/Petroleum
.. 25 ether to yicld the desired (A2) as a white solid. "H NMR (400MHz, CDCls 300K) 8§ 7.93 (14, 4,
| J=77Hz),7.72(1H, d,J= 7.7 Hz), 7.57 (1H, t, I = 7.7 Hz), 4.43 (2H, 5), 3.88 (3H, 5). MS (ES)
CsHsBrNO, requires: 273:275, found: 242:244 (M-MeO)", 227:229 (M-NO2) ",

- Step 3: Methy! 3-formyl-2-nitrebenzoate (A3)

30 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 diluted with EtOAc, filtered and the filtrate was washed with H,O, IN
HCY, brine and dried (Na;SO,). 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,

35 §),826(1H,d,J=79Hz), 8.18 (1H,d, =79 Hz), 7.77 (1H, t, ] = 7.9 Hz), 3.93 (3H, 5). MS
(ES) CoHsNOs requires: 209, found: 208 (M-H)".



The carboxylic acid was dissolved in DMV (0.1 M and TBTU (1.5 eq.) was
added at 50C. After 15 nmD PEA (2.0 eq.) and anmonia (3.0 eq., 0.5 Min '
di oxane) r d and the m xture was stirred 36 h was added
and the W&g@ﬁ?@ﬁgﬁase was washed with sat. aq. MHcmaéCoﬁltg%a(Egr{%@Q) and
brine (2x). The organic phase was dri#€t- and evaporated under reduced
pressure. The crude was purified by flash chronmat ography using 1-20%

MeOH DCM to vyi el d (D2) as a white solid. M5 (ES-) C8H6FN30 requires: 179,
found: 180 (M+H)I Ste o

2- (4- Bﬁmmaéﬁml-snrwmgemmxﬁahwm iireregptsdR4hi de (D3) To a sol ution of

D2 (1.0 eq) aifixBMEof 3;(Megggeanmnm@q)qunmmm@MNxuwsmemzmﬂux 10. 0
eq) were agged and the reac jQns at

o Chet o e Y 2u i TR EhEA CtPRulISR el ARG, MeRnddons
Et OAC. 73he). Gvganitonat dssolvast giSe m&)heedt wihitetsobd inesh veirsi veed (TN SOA plep

E f fi b h
vapor 8490 Bl NERGkYEN: gaYe OB IbDRY, YRR I 1 1ed cby—chy oRRL0 aphy

on silica

rol eum et a the title
Compouti.as fa EF b poRdE. IRV (466 Wi et e LA e
s), 8. 5@}@%%1@(2}1%2; =8.81z)( bk (34, s). = 9.0 Hz), 8.03 (I H br. s),

7.90-7.80 (4H, M5 (ES) 04HO9Br EN30 requires: 334/336, found: 335/337
(Mfllf 20 Step 4:
5- b noBeep2s:(Methy! 2-ghoey3-2yi-pldemjd-y-thoivhkdazdfle- 7- car boxanmi de (D4) A

m xture of f‘\[ﬁ%"“&%f{ﬁ\g‘ggggé ARNNMY (%‘M]ﬁ%}gDﬁfﬁj @ E(ﬂﬁ)%va@@ﬁrrécfhtwl’_(l( 1.0

M together 'w ut| on d’&g sse st ream of
_Ar f or osonighhunder B gpiapphepraiic gy @%’aé “P‘H‘?{O ‘(eﬁ)‘ 6@5?‘3 re added
Land t hg,ieantheBhidinkicdfphas sifleatats @Era@&nﬂoﬁ KlOAZE’eé‘Slebm éﬂm fmnxt(iﬁ(blowas

cool ed d and the.a
NaHCO3 4@%%? Vﬁﬁcﬁlﬁﬁﬂwgg?‘gﬁ @4 bf%%’&;ﬁ%%{c( ut'r on Was c ncent Pat @d under
r edficed. |pr(@Esdrle= aAd D HeOGe80 ikt mvad.4puRiLf G &d 7tfyH€)hFéﬁéﬂdgtr apiy A sil i ca

| el yty th 9 nhey, ) bt
Phe 111118 Chboung B2 a 5ol o poudel T KR (400 e, DRBO b, 300K) B

9.40 (1H, s), 9.01 (1H, d, J = 1.6 Hz), 863(1H dd J=304.8, 1.6 H),
8. 57 (:SH&Q §I2- Pﬁényi—@fﬁﬂidﬁﬂ% 7@darkbxam3d8(4®), 8.20 (1H, d, J = 7.8 Hz), 8.10

1H, b 1H, dd, J
L7 e, a5 By o ey bl PR ?ﬁ%‘??@@%fﬁ%awﬁﬂ%iﬁ%
Stép 5 ovaa[@y in Bebalefl TubeaHlinrobanisorse ;edgced in vacuo and the residue purified by ﬂash
uor o- 2 4%% kai%%rxiénmeﬂyc%mqﬂe@ Hhdigm br FRS8arheMlatect Hoh 30M0 to

5
o BGHr(g0 214 e (615 i el BRI SELS B P SR '
\(/amq% hat & 5635(1Q béﬁh&weﬁﬂ;tdt on %zﬁBJO@\éﬁwr@ﬁ ngat&S RE. (&AN?:;;Z!HIMéﬁ Tt &dms ggggd
The or éosﬁl @%gﬁaseﬁv%%mgﬂ% b}vmqtgh MS (%@5‘@7 Wl%g‘flﬁetsl on, d%égz (Na2804):

_Eva@por dM+dh of 5t he sol vent gave (D5) V\:hl ch was used in the next step
‘Wi thout further purification. M5 (ES)

REPRESENTATIVE EXAMPLES
: EXAMPLE 1
3-{4-17-(Aminocarbonvh-2 H-indazol-2-ylphenvlipiperidinium chloride (B4)

30
Step 1: tert-Butyl 3-14-({-[3-(methoxycarbonyl)-2-nitrophenyljmethylene} amino)
phenyl]piperidine-1-carboxylate (B1)
(B1) was prepared following the general procedure reported for Preparative Example A
step 4 using A3 and rert-butyl 3-(4-aminopheny)piperidine-1-carboxylate until TLC revealed
35 completation of the reaction (Petroleum ether:EtOAc = 4:1) and was used in the next step

without further purification.



C27H25FN403 requires: 472, found: 473 (MFH). Step 6:
3-(447- (Am nocar bonyl) 5-fl uoro-2H i ndazol - 2- yf | phenyl | pi peri di ni um

10trifl u%;dg/?o?gii%g& To a solution of (D5) ( (?r/éﬂ)oeé/&OM%OH (0.2

M Pd/C eq. ) and HC1 (1.0 eq) were added an he reaction m xture
was stirred under H2 atnosphere (1 at#§-for 48 h. Then, the ni xture was
filtered through Celite and sol vent was renoved under vacuum affordi ng (D6)

TER  ob RN SR AE SRS RS I P?ﬁ%&d‘ P AR} H a0 O (0296
| yophi t4rpeuyies B ord the titled conpound (D6) as a white powder. 114 NMWR

(400MHz, wad )m&%lﬁﬁmﬁé the %ﬁergﬁp@&adﬁﬂdﬁs plited B Preﬁar@tﬂ%e&;&&p(ﬁﬁ( 2iHn) 3
r

8. 13
6 Bebaynd B zpics b PRt (y s oy %“a%le?ﬁmpﬁ%’ 1 Sebie lag
1 80- 120@01/(2H9AwyPctrNSuﬁﬁs)cr® QlﬁltithFWOd B2 asesell388olid. oingYIRI @0 MH%H) 20

EXAVPLE(H), %o(gb“ 9]%&,@'?& WO d T e 7.95 (|H.d, I =83 Hz), 791 OH. 4.1 =

uor o- 4- p BF | H [ hdazol e)’7 carboxam de uor oa %%]ate
( E6) Zép’fi (Zéi rdthoﬁéﬂéé)w%ﬂ%ﬁz hrt'roBens el e WPl ¢ |60@r@HaS)s§ tion of
3-fl uoaqeﬁsmam heneapiie], ag| d8§-1.7 (€H, ), 1n733063(2§ﬂd3}$@4@r\1!@§ecaﬂdé@ sl owl y

pour ea fith T8¢l s BR) iR MR R SE DR R OCB has compl otely

nmelféed, the white precipitation was filtered, washed with cold water and

dried r f i thout furt her
our i f %r&f%‘d?ﬁ%ﬁn{gxﬁfﬁéﬁ% 1%%6?"%“ Saneta %g%%% 14.08 (1H,

L br. s) carpogBlaf@3)i n), 2.30 (3H, s). Step 2: Methyl
- 5-f 1 uor o- 3- ned)Ryds-h2ated tnrnbﬂmgchamq}E@Im i asedlat ionfool deld It 6ah@ Tesi um

ca ) RITar s kel P i A7 bl Pl M bR FRERL kb 2R, LT
m %§ ur giwealse éstreadidads MQIWVE&CON: H THER ¢ @m @H%@QMQ odrGetl I, Né2$04) and

concengraated ggnsﬂgr (ledured, PUBS Y IH,H]@*“Y@@ ml(n yam)lmi he next
step WIthOUt urif |cat| on. I FI'N

3.83 ($HL &Y = 92 Hg). (317 &) (1H, W? @Cﬁ*ﬁ%@i@%gg %516051)8§ 46%‘?5 ! g% ep
3: IVE () mR 2800t 31, (I;go:r DS—BﬂﬁQihyrhzhdr%@BﬂE(](fE&)) 1.75-1.5042Hi Mngleﬁa;gE:d (R :52)
under %Qﬁaﬁ%ggﬂeﬁeg(%% (Q\A'(r\r}}@ (EFE "’§<tAl(ggr%é;g@\llalnls},!‘pS f%ﬁ%"tsfé)?&é%utzﬁg%ﬁ +'Oel iteet and
théh the sol vent
Step 4: 3-{4-]7-(Aminocarbenyl}-2H-indazol-2-yljphenyl}piperidinium chloride (B4)
To a stirred solution of (B3) (1.0 ¢q) in EtOAc (0.2M) 4N HCV/1 4-dioxane solution (10.0
eq) was added and the reaction mixture was stirred at RT for 3h. Solvent was evaporated under
reduced pressure and the crude product purified by trituration with Et;O to yield the desired (B4)
25  asa yellow solid. "H NMR (400 MHz, DMSO-d6,300K) 8 9.32 (1H, s), 9.12 (1H, br. 5), 8.87
(1H, br. s), 8.55 (1K, br. 5), 8.13 (2H, d, ] =8.6 Hz), §.06 (1H,J= 7.0 Hz), 8.02 (1H, d, I = 8.4
Hz), 7.89 (1H, br. s), 7.55 (2H, d, ] = 8.6 Hz), 7.27 (1H, dd, J = 8.4, 7.0 Hz), 3.43-3.27 (2K, m),
3.17-3.03 (2H, m), 3.00-2.85 (1H, m), 2.060-1.70 (4H, m). MS (ES) C;cH2;CIN4O requires: 320,
found: 321 (M-+H)Y".

30
EXAMPLE 2
2-14-1(3R)-Piperidin-3-vllphenvl}-2/-indazele-7-carboxamide (C1) & 2-{4-1(38)-Piperidin-
3-vliphenylt-2 H-indazole-7-carboxamide (C2}
35

Example 1, B4 was separated by chiral SFC (column: Chiralpak AS-H, 1 x 25 mm, flow:
10 ml/min, Tea: 35°C, Pee: 100 bar, modifier: 55% (iPrOH + 4% Et;NH)), using CO; as

supercritic cluent, affording both pure enantiomers.



5 was evaporated under reduced pressure. The white solid was used w t hout
further purification in the subsequent step. 1H NVR (400 MHz, DVBSO 300K)
87.29 OH,_dd, J = 9.5 Hz, J = 3.0 Hz), 7.12 (1H, dd, J = = 3.0
Hz), 6.38"Q 380861 sy 3778 (3H, s), 2.11 (3H s). St e%CTigBZ%@W%%

2, 5-di fl uoro-3-net hyl benzoate (E4) 104®-a solution of (E3) (1.0 eq.) in dry
DCM (0.4 M at 0OC was added nitrosoniumtetrafluoroborate (1.3 eq.)
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(0.1 M 56l vent re rermve under reduced pressure.
Thascarboxylic acid was dissolved in DV (0.1 M and TBTU 35 (1.5 eqg.) was

added. After 15 mm DI PEA (2.0 eq. . nia (3.0 eq., 0.5 Min THF) were
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For deprotection the crude was dissolved in TFAADCM (0.1 M and stirred for
3h 28t Riep BEvdpdrvatifboref It indagid-Veatboatate Yesi due which was purified by

h HPLC -, Cl f titl -~ H NVR
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25 and the mixfure was stirred for 3h at 0°C. The organic phase was washed with water (3x), dried

over MgSO, and the solvent was removed under reduced pressure.
The yellow 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) § 13.37
(1H, s), 823 (1H, 8), 7.63 (1H, dd, I} = 8.6 Hz, ] =2.5 Hz), 748 (1H, dd, ] = 8.6 Hz, ] = 2.5 Hz),
30 3.66 (3H, s). MS (ES") CoHsFN, 0, requires: 194, found: 195 (M-+H)".

Step 2: 5-Fluore-1H-indazole-7-carboxamide (D7}




Step 1: tert-butyl (3S)-3-14-M EN3-(netlioxycarbonyl) - 2-
ni trophenyl | net hyl enel am no) phenyl i pi peri di ne-1-carboxylate (F1l) (Fl1) was

prepared from A3 and tert-butyl (3S)-3-(4-am nophenyp
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the desired solid salt was sol ated by filtration and confirmed t
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2. 30 (3H s), 1.89 (2H, m), 1.75 (2H, m). 10

Step 4: 5-Fluoro-2-(4-pyridin-3-ylphenyl)-2H-indazole-7-carboxamide (D4}
A mixture of (D3) (1.0 eq) and pyridine-3-boronic acid (1.3 eq) in DMF (1.0 M) together
with 2N Na,COs solution (2.0 eq) was degassed with a stream of Ar for 30 min. BuPH" BE,
(0.05 eq) and Pds(dba); (0.05 eq) were added and the reaction mixture was heated at 90 °C for
25 48 h. The mixture was cooled to RT, DCM was added and the organic phase was washed with
sat. ag. NaHCO5 solution, brine, dried (Na;SO4}. The solution was concentrated under reduced
pressurc and the residue was purified by chromatography on silica gel eluting with 50-90%
EtOAc/Petrojeum ether then 10%MeOH/DCM to obtain the title compound as a yellow powder.
'H NMR (400 MHz, DMSO-de, 300K) 3 9.40 (1H, s), 9.01 (1H, d,J = 1.6 Hz), 8.63 (1H, dd,J =
30 4.8, 1.6 Hz), 8.57 (1H, br. 5), 8.32 (2H, d, = 8.8 Hz), 820 (I1H, d, I = 7.8 Hz), 8.10 (1H, br. s},
8.01 (2H, d, ] = 8.8 Hz), 7.88-7.82 (2H, m), 7.54 (1H, dd, I = 7.8, 4.8 Hz). MS (ES) C1oH;3FN:O
requires: 332, found: 333 (M+H"),

Step 5: Benzyl 3-{4-[7-(aminocarbonyl)-3-fluore-2H-indazol-2-ylphenyl} piperidine-1-
35  carboxylate (D5)



The followi ng exanpl es were prepared according to the nethods of the
previ ous exanpl es: Exanple Nanme ivnx mle Procedure of Exanpl e
6 3- {44%‘-]6Am' nocar bonyl) - 2H i ndazol - 2-
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To a stirred solution of (D4) in dry MeOH (0.2 M), NaBH, (1.2 eq) was added and then
dropwise Cbz-CI (1.2 eq) at -63 OC, The reaction was allowed to reach RT O/N, and then
quenched with H,O. MeOH was conéentrated under reduced pressure and EtOAc was added.
The organic phase was washed with sat. aq. NaHCO; solution, dried (Na»SQq). Evaporation of
the solvent gave {D3) which was used in the next step without further purification. MS (ES)
Ca7H2sFNLO; réquires: 472, found: 473 (M+H").

Step 6: 3-{4-[7-(Aminocarbonyl)-5-finore-2H-indazol-2-yi| phenyl} piperidinium
triflucroacetate (D6)

To a solution of (D5) (1.0 ¢q) in MeOH (0.2 M) Pd/C 10% (0.05 eq.) and HCI (1.0 eq)
were added and the reaction mixture was stirred under H, atmosphere (1 atm) for 48 h. Then, the
mixture was filtered through Celite and solvent was removed under vacuum affording (D6)
which was purified by reverse phase RP-HPLC (column: C18), using H,O (0.1% TFA) and
MeCN (0.1% TFA) as ehuents, 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. ), 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 (2L,
d, J = 8.6 Hz), 3.40-3.30 (2H, m), 3.20-2.80 (3H, m), 2.00-1.90 (2H, n3), 1.80-1.70 (2H, m}, MS
(ES) C1oH1oFN4O requires: 338, found: 339 (M+H").

EXAMPLE 4
5-Fluero-2-(3-fluoro-4-piperidin-3-viphenyl)-2 H-indazole-7-carboxamide trifluoreacetate

(E6)

Step 1: 5-Fluoro-3-methyl-2-nitrebenzeic acid (E1)

To a solution of 3-fluore-5-methylbenzoic acid {1.0 eq.) in cone, H2SO: was added
slowly KNO; (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) 8 14.08 (1H,
br. s}, 7.65 (2H, m), 2.30 (3H, s).

Step 2: Methyl 5-fluoro-3-methyl-2-nitrobenzoate (E2}

To a solution of (K1) 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 18 h, brine was added and the mixture
was extracted with EtOAc. The organic phase was dried (Na;SO4)} and concentrated under
reduced pressure. The yellow solid was used in the next step without purification. "H NMR (400
MHz, DMSO, 300K) 8 7.63 (2H, m), 3.83 (3H, s}, 2.29 (3H, s).



yl I phenyl | pi peridiniumtrifluoroacetate 320 321 1
5- Fl uor o- 2- (4- pi peri di n- 3-yl phenyl ) -2H i ndazol e-7- carboxam de 338 339 3

(3S)-3-{44 %@% nocar bonyl) - 2H i ndazol - 2-yl | phenyl | pi gl ni hl ori de
$20 301 G aRA {447- (Ani nocarbony1) - 2H i ndazol - zfﬁy‘if?%%@%%%
pi peridi nium chl oride 320 321

Step 3: Methyl 2-amino-3-fluore-3-methylbenzoate (E3)
A mixture of {E2) (1.0 eq.) and PA/C (10% w/w) in MeOH (0.25 M) was stirred for 3 ¢ at
RT under Hs atmosphere (1 atm). The mixture was filtered through Celite® and then the solvent
5  was evaporated under reduced pressure. The white solid was used without further purification in
the subsequent step. 'H NMR (400 MHz, DMSO, 300K) 6 7.29 (1H, dd, ] = 9.5 Hz, J = 3.0 Hz),
7.12 (1H, dd, ] = 9.5 He, J = 3.0 Hz), 6.36 (2H, br. 5), 3.78 (3H, 5), 2.11 (3H, 5).

Step 4: Methyl 2,5-difluore-3-methylbenzoate (E4)

10 To a solution of (E3) (1.0 eq.) in dry DCM (0.4 M) at 0°C was added nitrosonium
tetrafluoroborate (1.3 eq.) portionwise. After 1 h at 0°C dry dichlorobenzene (120 eq.) was added
and the reaction was slowly heated to 160°C while DCM was distilled off. Afier 3 hrs, the
mixture was cooled to RT, EtOAc was added and the organic phase was washed with brine (2x}.
After drying over MgSQyu, the solvents were removed under reduced pressure. The crude was

15 purified by flash chromatography using 1-10% EtOAc/petroleum ether to yield (E4) as a yellow
oil, "H NMR (400 MHz, CDCl;, 300K) 8 7.42 {1H, m), 7.06 (1H, m), 3.92 (3H, 5),2.30 3H, 4, J
= 2.3 Hz).

Step 3: Methyl 2,5-difluore-3-formylbenzoate (ES)

20 (E3) 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%
EtOQAc/petroleum ether to yield a white solid. ' NMR (300 MHz, DMSO, 300K) 8 10.19 (1H,
d, =24 Hz), 7.98 (1H, m), 7.86 (1H, m), 3.89 (3H, s). MS (BS™) CoHgF,0;5 requires: 200,
found: 201 (M+H) .

Step 6: 5-Fluoro-2-(3-fluore-4-piperidin-3-ylphenyl)-2H-indazole-7-carboxamide
trifiucroacetate (E6)

(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

30  Example A steps 4 and 5.

The resulting methyl 2-{4-[ 1-(tert-butoxycarbony!i)piperidin-3-yl]-3-fluorophenyl } - 3-
fluoro-2H-indazole-7-carboxylate was further converted into the corresponding carboxamide by
treatment with KOH (1.3 eq.) in dioxane/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

35 (1.5 eq.) was added. After 15 min DIPEA (2.0 eq.) and ammonia (3.0 eq., 0.5 M in THF) were
added and the solution was stirred for 36 h. The mixture was diluted with EtOAc and then the
organic phase was washed with sat. ag. NaHCO; solution and brine. After evaporation of the

solvent the residue was used in the next step without purification.



2 10 (R)-5-Fluoro-2-(4-piperidin-3- ylphenyl)-2Hindazol e-7-car boxam de 338
339 2 11 (S)-5-Fluoro-2-(4-piperidin-3-yl phenyl)- 2Hindazol e-7-carboxam de

338 339 > -5-Fl uoro-2- {3-fluoro-4-piperidin -
yl phenyl}%’yél%ﬂﬂfyﬁgéélol e- 7- ear boxami de 356 357 2 13 (S)- 5. FIqaF Qo518

{3-fl uoro-4-piperidin-3- yl phenyl}-2Hs8ndazol e- 7- car boxanm de 356 357

For deprotection the crude was dissolved in TFA/DCM (0.1 M) and stirred for 3k at RT.
Evaporation of the solvent gave a residue which was purified by reverse phase HPLC (columm:
C18) to afford the titled compound (E6). "H NMR (400 MHz, DMSO, 300K) 8 9.34 (1H, s),
8.90 (1H, m), 8.61 (1H, m), 8.49 (1H, 5), 8.18 (1H, dd, J = 11.6 Hz, 2.0 Hz), 8.05 (ZH, m}, 7.81

5 (2H,m), 7.63 (1H, m), 3.34 (3H, m), 3.13 (1H, m),2.94 (1H, m), 1.95-1.76 (4H, m). MS (ES")
C16H sFaN4O requires: 356, found: 357 (M+H)™.

EXAMPLE 5
(38)-3-{4-17-(Aminocarbonvi}-2H-indazol-2-vi|phenvl!piperidinium 4-
10 methvibenzenesulfonate (F4)

Step 1: fert-butyl(38)-3-14-({(1E)-[3-(methoxycarbonyl)-2-
nitrophenyljmethylene}amine)phenyl]piperidine-I-carboxylate (F1)
(F1) was prepared from A3 and tert-butyl (35)-3-(4-aminophenyl)piperidine-1-
15 carboxylate (prepared by the resolution of 3-(4-aminophenyl)-piperidine with 2 equivalents of L-
Dibenzovl tartaric acid in MeOH and subsequent Boc-protection) as described in Example 1, B1.

Step 2: 2-{4-[(35)-1-(ferr-butoxycarbonyl)piperidin-3-yl|phenyl}-2H-indazole-7-carboxylic
acid (F2)

20 (F1) (1 eq) and sodium azide (1 eq) were slurried in DMF (0.2531), inerted, and 2,6-
latidine (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 agueous solution. 2.0 NaOH (10 eq) was added to the above organic solufion and

25 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 2.0M HCI 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. '

30 Step 3: tert-butyl(35}-3-{4-| 7-(aminocarbonyi}-2 H-indazol-2-yl}phenyl} piperidine-1-
carboxylate (F3)
¥2 was dissolved in DCM (0.33M) and di tert-buty! carbonate (1.3 eq) and pyridine (1.0
eq) added at RT. After 30 minutes ammonium bicarbonate (1.3 eq) was added and stirring
continued for 20 hours. 1M HCI (5 mL/g) was added and the phases separated, the organic layer
35  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 zerz-butyl ether.
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5(1) wherein: I s hydrogen or fluorine; and R2 is hydrogen or fluorine;

RI
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10 2. A« of claiml1l of fonrnla Il: 15wherein are as
defined in claim1; or pharmaceutical $4-acceptabl e salts, stereoisoners or
tautoners thereof. 3. A conpound of claim1 of fornmula Ill: wherein R and
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methylbenzenesulfonate (F4)
¥3 was dissclved in THF (0.15M) and water added (5% compared to THF). para-Toluene
sulphonic acid monohydrate (2.2 eq) was added and the mixture heated to 66 ®C and stirred
5 overnight. After cooling the desired solid salt was isolated by filtration and confirmed to be a

monohydrate (F4). "H NMR (400 MHz, DMSO, 300K) § 9.34 (1H, s}, 9.20 (1H, broad s), 8.58
(1H, s), 8.14 (2H, d, J=8.8 Hz), 8.05 (21, ddd, }=1.2, 7.2, 16.8 Hz), 7.93 (1H, s}, 7.52 (4H, dd,
J=8.8,16.8 Hz), 7.27 (1, dd, J=6.8, 8.0 Hz), 7.13 (2H, d, J=8 Hz), 3.48 (311, m), 3.10 (2H, m),
2.90 (1H, m); 2.30 (3H, s), 1.89 (2H, m), 1.75 (2H, m),

10
The following examples were prepared according to the methods of the previous
examples:
Example Name MW M+H" Frocedure
—L—’E"_" Em— - — | of Example
3-{4-[7-(Aminocarbony!)-2H-indazol-2-
6 {4-[7-(Aminocarbonyl) in 320 121 :

yl]pheny!}piperidinium trifiucroacetate

5-Fluoro-2-{4-pipertdin-3-viphenyl)-2H-
. u010l (4-piperidin yp. nyl) 138 139 ;
indazole-7-carboxamide

(38)-3-{4-[T-(Aminocarbonyl)-2H-

8 indazol-2-ylphenyl } piperidinium 320 321 2
chloride
(3R)-3-{4-[7-(Aminocarbonyl)-2H-
9 indazo-2-yliphenyl } piperidinium 320 321 2
chloride

{R)-5-Fluore-2-(4-piperidin-3-
yiphenyl)-2H-indazole-7-carboxamide
(S)-5-Fluoro-2-(4-piperidin-3-ylphenyl}-
pIp

11 ] ) 338 339 2
2H-indazole-7-carboxamide

10 338 339 2

(R)-5-Fluoro-2- {3-fluoro-4-piperidin-3-
yiphenyl}-2H-indazole-7-carboxamide
(Sy-5-Fluoro-2-{3-fluoro-4-piperidin-3-
viphenyl}-2H-indazole-7-carboxamide

13 356 357 2




4. A conpound of claim11 of fornmula IV: (IV) 5 wherein R and R' are as
defined in claim1l; or pharmaceutically acceptable salts or tautoners

t her eof conpound of any previous clai mwhegi LS=ohydr ogen
and R2 i s“’%ﬁ%i’%’g‘éﬁﬁor 10f | uori ne. 6. A corrpoungls%]?(;gfﬁg%;%etl)}ésel ect ed
from 2-(4-Piperidin-3-ylphenyl)-2H indbflazol e- 7- car boxam de;
2-14-[(3R) - pi peridi n-3-yl ] phenyl | -2Hindazol e-7-carboxam de;

152'14tﬂf g pi peridin-3-yllphenyl|-2Hindazol e-7- car boxam de;
5-f|uor0£§§%4-piperidin-3-y|pheny1)-2k+indazole-?-carboxanide;
5-fluoro-2-14-1(38)-pi peridin-3-yllphenyll-2Hindazol e-7-carboxam de;

5-fl uoro-2- 34- [ ( ARonioped étbfnda ¥l | pheny11- 2H-i ndazol e- 7- car boxam de;

5-fl uoro-2-(3-fluoro-4-piperidin-3-yl phenyl)-2H i ndazol e- 7- car boxam de; 20

5- fluoro-2-13-fluoro-4- [(3R)-piperidin-3-yl] phenyll-2Hindazol

e- 7-car boxam de; 5-fluoro-2- “f | uoro-4- [(B*S )-piperidi n-3-yllphenyll
-2H i ndazol e-7-carboxani de’. and pharnaceufi cally acceptable salts,

taut omers or stereoi soners [Fher N ' pound:
252-14-1(38)-Piperidin-3-nyQhe o 370! ex 7- cdr boxam de; or a
pharmaceutically accept gbt'e t or tautomer thereof 8. The

conpound: 2-14-1(3R) - Pi peridi n-3-yl | phenyll-2Hi ndazol e- 7- car boxam de;
30or a pharmaceutically acceptable salt or tautoner thereof 9. A
phasmaceuti cal conposition conprisindgla conpound of any previous claim or
a phar gageuti cal ly acceptable salt, tautoner or stereoisoner thereof in
associ ation w.t har maceutically acceptable carrier. - 57 - 10.A
conpound ofgéﬁ%£%ﬁ%§89r@ﬁﬁﬁﬁsmFﬁto 8, or a pharnaceutically acceptable
salt, R? is hydrogen or fluorine;

or pharmaceutically acceptable salts, stereoisomers or tautomers thereof.

10
2. A compound of claim 1 of formula II:
CONH, R

Hq

NN N
] N
RN
{an

15  wherein R' and R* are as defined in claim 1;
or pharmaceutically acceptable salts, stereoisomers or tautomers thereof.

3, A compound of claim 1 of formula Iil:
CONH, R?
§
NN !
N

R] /\/k/
20 (11D

wherein R' and R” are as defined in claim 1;
or pharmaceutically acceptable salts or tautomers thereof.



stereoi sonmer, tautoner thereof and an anti-cancer agent for sinultaneous,
separate or sequential admnistration. 511. A conpound of any one of clains
Ito 8, or a pharmaceutically acceptable salt, stereoisonmer or tautoner

t hereof, for use in therapy. -P%.- The use of a conmpound of any one of
claims 1 to 8, or a pharmaceutically acceptable salt, stereoisoner or

taut omer thereof for the manufacture of a nedicanent for the 10treatnent or
prevention of condition g@jph o be aﬁpliorated by the inhibition of

pol y( ADP- ﬂibosé%mﬁﬁpyﬁéP' @ﬂ(bﬂggwpub" *13. The use of a conpound of
any one of clainms 1 to 8, or a pharmaceutically acceptable salt,

stereoi soner or tautoner thet@sH,for the mapufacture of a nedi cament for

the 15treatnment or preventioh of cancer, i anmat Hry di seases, reperfusion
injuries, ischenic conditios , fayTule, cardiovascul ar

reral
di seases, vascul ar di sease 2 @rv- scul gr di seases, diabetes,
neur odegener ative di seases; o 1 al \nf gctio retinal damage or skin
senescence and UV-induded skin damage. 2014. A conpound of any one of clains

Ito 8, or a pharmaceutically acceptable salt, stereoisoner or tautoner, as
a cheno- and/or radiosensitizer for gancer treat ment.

5
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

10 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;

15 2-{4-[(3 S)-piperidin-3-yljphenyl}-2H-indazole-7-carboxamide;
5-ﬂu0r0-2—(4~piperidin»3-ylphenyE)-ZH—indazole-7-caxb0xamide;
5-fluoro-2-{4-{(3 S)~piperidin—3~yl]pheny1}-ZH—indaZOI,e--’?-carboxamide;
S—ﬂuoro—z-{4-[(3R)~piperid'1ﬂ—3—y}}phenyl}—2H-indazole—7—caxboxamide;
5—ﬂu0ro-2—(3~fiu0r0—4—p£peridin—3wylphenyl)uQH-_indazoie—7~carbox.amide;

20 5-fluoro-2-{3-fluoro-4-[(3R)-piperidin-3-yl]phenyl 1-2H-indazole-7-carboxamide;
5-fluoro-2-{3 fluoro-4- [(3S)-piperidin-3-yl]phenyl} -2H-indazole-7-carboxamide;
and pharmaceutically acceptable salts, tautomers or stereoisomers thereof.

7. The compound:
25 2—{4-[(3S)~Piperidin»3—yl]phenyl}—2H~indazole-7-carboxamide;
or a pharmaceutically acceptable salt or tautomer thereof.

8. The compound:
2-{4-[(3R)-Piperidin-3-yl]phenyl } -2/1 -indazole-7-carboxamide;
30 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.
35
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10. A compound of any one of claims 110 8, ora pharmaceutically acceptable salt,
stereoisomer, tautomer thereof and an anti-cancer agent for simultaneous, separate or sequential

administration.

11. A compound of any one of claims 1 to §, ora pharmaceutically acceptable salt,

stereoisomer or tautomer thereof, for use in therapy.

12.  The use of a compound of any one of claims 1 to 8, ora 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, retroviral infection, retinal

damage or skin senescence and UV-induced skin damage.

14, A compound of any one of claims 1 to 8, ora pharmaceutically acceptable salt,

sterecisomer or tautomer, as a chemo- and/or radiosensitizer for cancer treatment.



