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WD 2004/ 080976 PCT/ GB2004/ 001059 PHTHALAZI NONE
DERI VATI VES The present invention relates to
w@biohas®@zé none derivatives, and their use as PCT/GB2004/001059

pharmaceuticals. In particular, the present invention

relates 5 to the use of these conpounds to inhibit

the activity of the enzyne poly

(ADP-ri bose) pol ynerase, al so known as

pol y( ADP-ri bose) s TRTHAGAZINGNE PBRYVATIVES

ADP-ri bosyl transferase, and commonly referred to as

PARP.  The mammal i an enzynme PARP (a 113-kDa
The RRASERHoAY F prdt EPAR CRAst DERTNEO2 PP e VRRI Ty and their
use & @makhaagutﬁcdjﬂA darageriiraugh th§ ﬁﬂﬁéemtylhﬁbntlon relates

n| nd ra bi nd .t or. . dou
to thrt%%%d r 6aKS C %m%ﬂ‘?sto Jtm'@}l@ |oc Ce“ 3y O’gﬁfe enzyme
poly 2@@-‘-’26‘810?1@&933)3/1“%@@@ atlobdewrwat a@n@om\%@Pl-edbwﬁnmthase

and pmgc hpplonpd s RARP. PAEL | CIRAI8Rmod Dy 12 3 Y8R €8 YaOfparp.
rel ated functions |nclud|ng gene ‘anplification,

cell division, differentiation, apoptosis, DNA base
The rex@nasian éﬁpﬁﬁd’ pmmd al BIB—GJ[faeﬁtJStD@orﬁeQ]rD@Ebeei@ﬁg{d'h been

h ta Adda_ di ,
inp S G RTPROTE, a0 L vy ool Fagagne, el Bl .
reCOQﬂé@ﬁaﬁn§n¥%@ﬂ®WM(ﬂinPAR@ Pdiagés DNAlgwpda sta@nﬂchﬂﬁaks

(D’ 2rfSRGES $@S s has éldfc%&nfl 8d, 145 1 BROLEANCE dd3)§ he
formati on of poly (ADP- Tribose) chains mnthln t he

cellular nucleus (Althaus, F.R and Richter, C.,
Seveﬂ%@PUBbQQ$¥£f6ﬁéﬂha®% Pe@t € NGie EB&MH@&QQVt@@@ PARP participates

BIO|0 |ca n|f| ri nger-\Ver] a
in 2 e Ay T PR BEGHd: oI5 et £ &l S PARE G PR LRsLeston,
cell NAalboosynﬁhﬁinﬁaatmatyoﬁ/u}%qptbese) ¥R daseackeiyi@f repair
and ‘é& %%%eE@E ES%QS ?ﬂ%§§1%angh£5¥%g %%HEE%glllty (d" Adda

I st ones |tse
di F%ﬁ%WWWsetFEé Gﬁﬁﬂuﬁ Gep45,2311)10761998)1)°980) Pol y
(ADP-rlbosyI)atlon has al so been associated with
ghant transformation. For exanple, PARP activity

Stud%%?l?ngﬁg? PACRHE s BY atf BHED FERPelOBF L ahis0 PP aReP o hgdhd other
procésdmsohbaSiSenNﬂﬁﬂda het hihgikemice Qﬁ|tﬁbiﬁmimaﬁobﬂrbf poly (ADP-

rlbose ﬁ g'&ftﬁ%%mN hl hE{uf% %%l%Cterf than t and Richter,
ui va ent "~ hormal | &u es and col'on nucésa M

C., AﬁPﬂﬂlbOSﬁﬁ@hlmBﬂﬁbﬁente3®3Bm@ghyslogﬁsﬂmi31313Q4cal

Slgnifg%é%ke nggiﬁbefﬂVe§hag,Fgéyilnsqg98ﬁ1%p TRObNA- ﬁ@ﬁhd
149, 933-938 (1975 Hrai, et al., Cancer Res.

acthﬁ§ed32&§P %ZM%???PQ%@P)tO synthesize poly (ADP-ribose) 'on a

variety of nuclear target proteins, including topoisomerase, histones
and PARP itself (Rhun, et al., Biochem. Biophys. Res. Commun., 245, 1-
10 (1998))

Poly (ADP-ribosyl)ation has also been associated with malignant
transformation. For example, PARP activity is higher in the isolated
nuclei of SV40-transformed fibroblasts, while both leukemic cells and
colon cancer cells show higher enzyme activity than the equivalent
normal leukocytes and colon mucosa (Miwa, et al., Arch. Biochem.
Biophys., 181, 313-321 (1977); Burzio, et al., Proc. Soc. Exp. Bioi.
Med., 149, 933-938 (1975); and Hirai, et al., Cancer Res., 43, 3441-
3446 (1983)).
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WD 2004/ 080976 PCT/ GB2004/ 001059 2 A nunber of
| ow- nol ecul ar -wei ght i nhibitors of PARP have been used
W 00040809¢6 dat e the functional role of poly PCT/GB2004/001059
(ADP-ribosyl)ation in DNA repair. In cells treated
with al kylating agents, the inhibition of PARP |eads
to a marked increase in DNA-strand breakage and cell 5
A nuhﬁibleki 68 ;(Mr&@aréz:ulai» % i ghtNAhHIB: £ 283,05 9BRD Wl BBR); used to
ese Ol 4- 1985
o1 R SRR A biToPe have e ShowR g 7 i
repagmhante ¢ﬁbheﬁﬁ@otsd oftlr adikal poing expoftse bye inhibition of

pARPSlieea§S§a> ng nta%eae@ﬁbfeﬁe Rot eRkl &t hd %&Qak d0ing cell
en-Hur, at al., British Journal C%ncer

klll(lsengul}equr T4 43 - ( 198@y5e, SRR CKe %t éP?Q rﬁelgﬁrr N2

Radﬁ«’%qloat rReBEDbch, f0a,92=100(1461999)) . PARP inhi bi tors
have been reported to be effeotlve in radio

sensitising hypoxic tumour cells (US 5,032,617; US
subdzqtht Y38 ﬁn:du Wohibi0d4ds Gﬁ&)e b&6n RtdWerpeghaPARR he effects

knockout { RP - /-% ani nal s .ex

it_genom ,
of Eaﬁs?a%u?u %FQI1 reSPonsE 10 fﬁykg |ré}%§§éﬁ%sp%}ﬁptlally lethal

damagei HBadramrﬁwed\mﬂng,Brat1$ﬁ Jou@eaéSOIXﬁﬁnceg, 3990(3a@l. VI),
_4 2y Meni,ssi de i a C. tl

- A L R R oS S Qo3 e P 6 Py 01100
(199PARP ﬁéSPairstoihde:@msdéméqm esdppnt%rtwam @é§@o¢3afe in radio

senéﬁﬁ%%éﬁsshyﬁﬁﬁﬂd‘%u%QQQKceL§§W®%"BCo3?J@FN aRds, 215,738 and US
neurotOX|C|ty (Cantoni, at al Bi ochi m Blop ys

5,04401583) 1014, 1-7 (1989): Szabo, et al., J. din.
I nvest., 100, 723-735 (1997)). Ckygen radi cal DNA

Furtqlerm%e th@I&R].Zﬁfnoc %%tt PAQ‘EE}.J agd b%_)ﬁ slnex%Nélt enomlc

re subsequent I ecog |sed 1S a
1ns®omlmtlgum n:gesfmsor tpoaysnclratdmgeag@n%a atres \/asrsmwtlon (Wang,

et(ﬁgépeggsgn5é9|tqg(%b§d5§§ &@Q@t @énf@srerJdehﬁH£9§§| et al.

. 38-4 94); at ., Proc.
PropcditiSchcadl SH.., U3, %88734)@9230? 1919‘%%7)). l\/bre
recently, PARP has been denonstrated to play a role in
30 the pat hogenesi s of haenorrhaglo shock (Li audet, at
A rgje ’fopsr geRP I\i%ﬂsf alschaenS%qmon@tgatAe Jg'y@r ain vasdular

di sd3203- 30208c (200)),) 1sbha£mﬁb ahﬁﬁrbeemd(hﬁﬁmosbkatfmb (Cantoni,
Lhat efficient, retroviral 1;6cth08 ofogo); szabo, et al., o.
Clin. Invest., 100, 723~735 (1997)). Oxygen radical DNA damage that
leads to strand breaks in DNA, which are subsequently recognised by
PARP, is a major contributing factor to such disease states as shown
by PARP inhibitor studies (Cosi, et al., J. Neurosci. Res., 39, 38-46
(1994); Said, et al., Proc. Natl. Acad. Sci. U.S.A., 93, 4688-4692
(1996)) . More recently, PARP has been demonstrated to play a role in
the pathogenesis of haemorrhagic shock (Liaudet, et al., Proc. Natl.

Acad. Sci. U.S.A., 97(3), 10203-10208 {2000)).

Tt has also been demonstrated that efficient retroviral infection of
mammalian cells is blocked by the inhibition of PARP activity. Such

inhibition of recombinant retroviral vector infections was shown to

occur in various different cell types (Gaken, et al., J. Virclogy,

70(6), 3992-4000 (1996)). Inhibitors of PARP have thus been developed
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mammal i an cells is bl ocked by the inhibition of PARP
activity. Such 35 inhibition of reconbi nant
WO edopo8i9r@l vector infections was shown t o ocCCRET/GB2004/001059
various different cell types gLaken, at al., J.
Virol ogy, 70(6), 3992-4000 (1996)). Inhibitors of
PARP have thus been devel oped WD 2004/ 080976
for RGE GB2004/L01059ra8 fidrddiesusaediin athicevi £adatment (WO
91/tQ552pies and in cancer treatnment (WO 91/18591).
%% eover, PARP inhibition has been specul ated to del ay
the onset of 5 aging characteristics in human
MorddRI-ODbERE S; {Rat tap, ands Wank spBLochem toBH@PQ%/Sthé?%%-set of
Comm , 201(2), 665-672 (1994)). This may be related to
aglfi@héhﬁéﬁ%t?lﬁa?ttlﬁﬂRF’on%“ iTHPcBRt ot | ig terofRt e-1ark, Biochem.

BiogHinGt REB. (dorﬁddazdn(zfag@@lmzet(laﬂm Natruﬁe €P.he related to

23(.1 716- t
the RUE BPaG ULl § aebLT b%@%%léﬁ?s%%e%%e brabShs & face as

Fagﬂﬁﬁwbephhhaja%nnnﬂeGemnpdﬂh@S WRE €0 acto %8s ) PARP
i nhibitors. The conpounds have the general formula: O
A NH iNB RC where A and B together represent an
Someptfi dhal Pyesuiistinvanedrs fhsseed PISVapwEt i9eSEirhigedandiOo 02/36576)

a CMQQJ%fR@ tﬁ ﬁﬁﬁ%ﬁ§§@£§gn@xxm&oghdsAWﬂﬁﬁg%c@queﬁAﬁﬁ inhibitors.

exanpl es are of the fornmul a: wher e
Th%é%%@@éﬁ?sdﬁ@“bﬁhﬁoﬁén%ﬁ¥¥dﬁ&ﬂuéabstltuents. 20 The

present inventors have now di ggovered that conpounds

where Ris of a certain natur|g exhibit surprising

| evel s of inhibition of t gfty of PARP, and/or
of potentiation of tunour|c ‘Is E radi ot herapy and
vari ous chenot her api es.

RC
where A and B together represent an optionally substituted, fused

aromatic ring and where Rc¢ 1s represented by -L-Ry. A large number of

examples are of the formula:

O

-]

I NH

vs}

where R represent one or more optional substituents.

The present inventors have now discovered that compounds where R is of
a certain nature exhibit surprising levels of inhibition of the
activity of PARP, and/or of potentiation of tumour cells to

radiotherapy and various chemotherapies.

Accordingly, the first aspect of the present invention provides a

compound of the formula (I):
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25 Accordingly, the first aspect of the present
i nvention provides a conpound of the formula (1): WO
wWQoMIRO76 PCT/ GB2004/ 001059 4 0 A NH B RPEI/GBZD4/001059

R2 and isoners, salts, solvatgs, chemcally protected

forms, and prodrugs thereof wherein: 5 A and B

toget her represent an optionally substituted, fused

aromatic ring; X cand@e NRX or CRXRY; if X = NRX then

nis 1lor 2andif X F3JCRXRY then nis 1; Rx is

sel ected from theAg 5 sisting of H optionally

substituted 10 Cl-20 al , C5 20 aryl, C3_20

heterocyclyl, am do,. thigam do, ester, acyl, and

sul fonyl groups; BY i3ySselecteddromH, hydroxy,

am no; or Rx and RY nm) forma spiro-C3_7

cycl oal kyl or heterocycC ' 'Na.’S\ﬁgl and RC2 are

bot h hydrogen, or when X RC1, {"RC2, RX and

RY, together with the cs at gns. t o Xhi ch they are

attached, may forman optional IR/ suBstituted fused

aromatic ring; and Rl is selected fROMRH and hal o. 20

Therefore, if X is CRXRY, then n is 1, the conpound is
and(ﬁsqmgpﬁu|§a¥q%ﬂ:sol@ap§§&{cq§mgﬂa@ly protected forms, and prodrugs
thereof

wherein:

A and B together represent an optionally substituted, fused aromatic
ring;

X can be NR¥ or CR*RY;

if X = NR* then n is 1 or 2 and if X = CR'R’ then n is 1;

R* is selected from the group consisting of H, optionally substituted
Ci-90 alkyl, Cs.po aryl, Cs—z heterocyclyl, amido, thicamido, ester, acyl,
and sulfonyl groups;

RY is selected from H, hydroxy, amino;

or R* and RY may together form a spiro-Cs;.; cycloalkyl or heterocyclyl
group;

R and R®® are both hydrogen, or when X is CR*RY, R®}, R%, R* and R',
together with the carbon atoms to which they are attached, may form an
optionally substituted fused aromatic ring; and

R' is selected from H and halo.

Therefore, if X is CR*RY, then n is 1, the compound is of formula (Ia):
0
A
ITJH
N
(fa)

If X is NR%, and n is 1, the compound is of formula (Ib):
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(la) N') CRXRY Rcl1 RC2 If Xis NRX, and n is 1, the
conpound is of fornmula (1b) WO 2004/ 080976
wWERIMeBROO4/ 001059 5 0 A NH B (Ib) NRX RclP®I&BRG04X01059
is NRX, and n is 2, the conpoynd is of formula (lc):
OA1NHN B(lc) NRLNRX Rl RC2 5 A second
aspect of the present invention provides a
phar maceutical corgosition conprising a conpound of
the first aspect and a pharnaceutically acceptable
carrier or dilfent- third aspect of the present
i nvention provitdgs a ound of the first aspect for
use in a nmetho trgat ment of the human or ani mal
t of theCpresent inventi
prOV|des the use of |a 15 couoound as defiré g)ln t he

If X is NR*, and n is 2, the compound is of formula (Ic):

(Ie)

A second aspect of the present invention provides a pharmaceutical
composition comprising a compound of the first aspect and a

pharmaceutically acceptable carrier or diluent.

A third aspect of the present invention provides a compound of the
first aspect for use in a method of treatment of the human or animal

body.

A fourth aspect of the present invention provides the use of a
compound as defined in the first aspect of the invention in the

preparation of a medicament for inhibiting the activity of PARP.

Further aspects of the invention provide the use of a compound as
defined in the first aspect of the invention in the preparation of a
medicament for the treatment of: vascular disease; septic shock;
ischaemic injury; neurotoxicity; haemorraghic shock; viral infection;

or diseases ameliorated by the inhibition of the activity of PARP.
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preparation of a nmedicanment for inhibiting the

activity of PARP. Further aspects of the invention
w@eaniogiw7¢ he use of a conmpound as defined i n PEEGBRIVZH01059

aspect of the invention in the preparation of a 20

medi canment for the treatnment of: vascul ar di sease;

septic shock; ischaem c injury; neurotoxicity;
AnofMéﬁUﬁdt&?bEC%§§§$?quVEhg!%ﬁiﬁﬁﬂ%@h?ﬁkov£?eéﬁﬁ?%a§?§F$$§)of a

amel j orat.ed, e .inhibition o activity o ARP.
comGas ) HBOYTE FeT B G0R DRSS B Aot HeF S ERerh he
prepapEcitonob £t Aemédiventeinan £pr oviedes ker athendtsdnofcaficer therapy or
for?ﬁBﬁEHH1Qt§ﬁgd€$ﬁJH¥jéeﬁlgh§o£|ﬂf%?tﬁgggcéi§ﬁ féyg ing radiation or

invention in the preparation of a nedicanment forIuse
chematharapgitih€t 2¢9¢ntcancer therapy or for potentiating

tunmour cells for treatnment with ionizing radiation or

5 chennt her apeuti c nts. @ her further aspects of
otngr e P aRE B DS For "I CPeBE HENTE GHoF dhSosepstnent of

diseasd isgedtiedabyd tihe tihehiibhihon cof cPARPRP CaffMdrSisRgg
dnBdnd. steripgo. taa subject i treatnent a . _
M her apeutsi cgl T %%&f Jégt %E\e/ée({]gr%gggfg%?e%t cao%c?ﬁﬁae%%lcally
effefefitfed™PH E het fa rasmpaypéces defiakdr abl the fitdse hepast,

preﬁérébﬂyWQEWEﬁgyféﬁ%mofcQﬂpﬁ§fﬁéd¥&t§egltB@hpégfﬁybﬂeghdoéhe
ri sing adm ni sterl,ng to a subject in need

cancer, .co : . (
treg Ry o5 FERCSE (PEPADSUES GHTISEFELRT Ve aBURDSBE & need of
tregiompound tasraedutiethllyRef hecfiveSbmasPECI £ i compound as defined
. i [ ef er Lh, the formof. a .15
tn GAOAL, 000 LAY S LOILEEE 3 e comm ot o
phageafigevitiical | gompaitijooni 2imgl Yaadicasipnoorsequentially with

ionChepther apest i &r agRRbShe HbdMitthepaspect s of the
present invention, the conpounds nay be used in the

preparation of a nedicanent for the treatnent of
In fanter whpebts 24 ithedebbséentinvenHoe®) 0gMISompounds may be used

. c ' ' (HR). dependent B repair _activit .
i ORI PRZE PRt "ERAORALT AP GFC aCCRNOEF Rl creier vhich
1s QRffidicait 1nnHeR Mupersd BacoDNADSBRr éPhR rdegemidentyDNA DSB repair

act COMNRY, 1 $iNgn BN i3t @bhBdot O SR RRtLLN @ncer which is
f herapeutically-effective anount of the conpound, 25

A LHHE R Gependertn A BB PEpdicPapat AfkyY iiepaicrgprising

admoilseaiatyr andsdd e ales i eHDSBS)hdriapPNAL ¥4 Bl hITFH@YOUSE amount of

the @o%%rl}lin%r_rs to reforma conti nuous DNA

The HR dependent DNA DSB repair pathway repairs double-strand breaks
(DSBs) in DNA via homologous mechanisms to reform a continuous DNA
helix (K.K. Khanna and $.P. Jackson, Nat. Genet. 27(3): 247-254
(2001)). The components of the HR dependent DNA DSB repair pathway
include, but are not limited to, ATM (NM_000051), RAD51 (NM_002875),
RADSIL1 (NM_002877), RADS1C (NM_002876), RADS51L3 (NM_002878), DMCl
(NM_007068), XRCC2 (NM_005431), XRCC3 (NM_005432), RAD52 (NM_002879),
RADS4L (NM_003579), RADS54B (NM_012415), BRCAl (NM_007295), BRCAZ2
(NM_000059), RADS50 (NM_005732), MRELIA (NM 005590) and NBS1
(NM_002485) . Other proteins involved in the HR dependent DNA DSB
repair pathway include regulatory factors such as EMSY (Hughes-Davies,
et al., Cell, 115, pp523-535). HR components are also described in
Wood, et al., Science, 291, 1284-1289 (2001).
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heli x (K K  Khanna and S.P. Jackson, Nat. GCenet.
27(3): 247-254 (2001)). The conponents of the HR
walepensivné DNA DSB repair pat hway 30 incl ude, BPCI/GBR@®4/001059
not limted to, ATM (NM 00005%), RAD51 (NM 002875),
RAD51L1 (NM 002877), RAD51C (NM 002876), RAD51L3
(NM_002878), DMC1 (NM_007068), XRCC2 (NM. 005431),
A cXREE3 whNvh 005 4E:2) 1 RADSZn (HMRB2848) s DNRABS4AL EHM

ay
003579 M 012415 BRCAL (NM.00729
COMRNM06 %o%@‘)m%«x O(‘ﬁu\%d%‘??‘d&)canfﬁﬁﬁ %’6 ?35%76 ghgeduced
or NBIDaZsd(AM D0248%) refk herDigy @EBBnShrcmg)i vedti patheaHRrelative
ﬁ%ﬂﬁ%ﬂd%@iléﬁwAepsﬁher§?§i&1#%a%H“@¥e'ﬁﬁ'd&k%ﬁd%QH'B%?rﬂéa repair

factors such as es- Davi es
pathvay TE¥EDY. HEBICedHRICH igr ehal & desepirbedaneer cells.
Wod, et al., Science, 291, 1284-1289 (2001). WO

4/0 0976 PCT/ GB2004/ 001059 7 A whi ch i
The G O BN AT A BAECF o e PepaRes | L DB

repafr cp@mesI/ ofy dree abpliphhed ciancee ced s mr@h chaveracells of an
1ndf§%@ﬂ%§dha9{n§“¥’Q%%E@g %éﬂ ﬁ% Bgfggfgﬂg ﬁ D?Qgendent DNA DSB

hrough that™ pat hway, ative to norma
rep‘i”ﬁ"e 5@??9??1§It%f°ft ﬁéel—lﬁ?d‘éﬁ%ﬁ%ﬁﬁ %mrﬁ@saifrpgthway are well

chaReddawayeaBYn hend @ducedeOrrabekiahed, inbddle ang10r BDI&ce, 201,
The activity of one or nore con‘gonents

cells
1284 340, ( %ﬁohbba{%ﬁﬁcmem CPBRaP M patidy drahope
abolished in the one or nore cancer ceIIs of an
i \Y; a cer,_ whi ch ficient
In éoi&nqe %ﬁg%? ﬁ\ﬁeﬁg%diﬁ‘ rgpaltlrhe aﬁﬁ%ﬁe of“atyhg Vﬁ & preat
andﬁ@p@n@éﬁw DA iDSBntephénopatchway - aBRCAeldnd/or BRCA2 activity is

char act ghbsedhdd sthhenar ex , i
Fed Sci ence, qulltn %hQS%ar(l%%S Cf(eg%m) )aég;{ln%rl %\g?gaeﬂ%he this

al ., '
phe%?fﬁ‘;?&n@ﬁt’sb? idafdgigpbyin BRFAdomBdprefRGAed expression
andﬁﬁ)@dmﬁmmtgﬁ off lmzcmansﬁ@/@leldmmamahaw @dﬁ%@&loﬁabollshed in

d/ t .ohenot
the Rk forag?wolrs SFaGle Y 6F o) o?Fsrﬁlg%atlr?nt RE E%i?g%orrphlsm in

the c@doslln@an@@lencelalcsdw @h mmmseanpheﬁommaﬁmytben, mutation or

polﬂtgr' @1'1§Ht 1111 n, %%%j-eﬂggé%g r%R%r%ul y Ry t%§5| 9Qr e dample the

or aCtIVIt be ' reduce
EMS%rgeélﬁowhéﬁléoewdetShé %%%%rre@éﬂ%ory ofaeanpHeghys-Davies, et

al.means , ofigutsi-enser pol ynorphismin 20 the encodi ng
nucl eic acid, or by neans of anplification, nutation

or polynmorphismin a gene encoding a regul atory
BRCAlaciar prREA? axcangloent bemoEVSYipgesesytd GihoeRCades-aype alleles

are %e%%gyl ]_aotchr ¥'Lnf %%}ng{lré %@%%%e?g%/geods ectarrlers (Jasin M.,
Oncogene, 21(58), 8981-93 (2002); Tutt, et al., Trends Mol Med.,
8(12), 571-6, (2002)). The association of BRCAl and/or BRCA2 mutations
with breast cancer is well-characterised in the art (Radice, P.J.,
Exp Clin Cancer Res., 21(3 Suppl), 9-12 (2002)). Amplification of the
EMSY gene, which encodes a BRCAZ binding factor, is alsé known to be

associated with breast and ovarian cancer.

Carriers of mutations in BRCAl and/or BRCA2 are also at elevated risk

of cancer of the ovary, prostate and pancreas.

In some preferred embodiments, the individual is heterozygous for one
or more variations, such as mutations and polymorphisms, in BRCAl

and/or BRCA2 or a regulator thereof. The detection of variation in
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al ., Cell, 115, 523-535). 25 BRCAl and BRCA2 are known
t unour suppressors whose wild-type alleles are

wo e@guognré y | ost in tunours of heterozygous carCi/eB2004/001059
(Jasin M, Oncogene, 21(58), ;8981-93 (2002); Tutt, et
al., Trends Mol Med., 8(12), 571-6, (2002)). The
associ ation of BRCA1 and/or BRCA2 nutations wth

BRC@TQﬁﬁiB@@ﬂ@eis|#éDMﬂkhb§Hah@Qﬁﬁ;b%%dah@ ignaé%kklbed for example
p Clin Cancer Res., 21(3 Suppl),

in 69595 9602) 12 HpISTFy CHEV AN fob- ENEY GSTENORRI Ch . Genet.

TesenCQdGS—QBBRQK&)bl@@bﬁgniﬁﬁtwﬂ) S dar&@L QWi . HO, b@ancer Treat
re m&so %t eg breast and ovarian cancer. Carriers of
1s°Pn' HAB7 bV BREAZ Sir 81al sdVeaPlésEgat 8y(4) , 246-50

(2008 8K Ja&&a@f:oeaa,ncx\er akskhecevary,. ,psesiat ellamsd (2003)) .

oo RBRR I L RReRes ) St STRORRE S8 saceos musy 1o
desma:rbeai iion8gpglsectvaad esut ati ans a:raadlpolysr;orm~snrs) .

BRCAL and/or BRCA2 or a regulator thereof. The

detection of variation in WO 2004/080976
Mut PORHEB2004 P 0bA05Phi§nBROALC @ikt cBREARL | savisld memola detected at

theanitc aRdqi fo-fas gk 9
theEP %bg 903, dhbdﬁguggngggecéfﬂé'%ﬁ@npkgﬁféﬁk %% g 9a2§ant nucleic

acigptfguencrgit at theyprgein ool EHapphreting Gheaﬁéesence of a
varFonll k@se. WaDaytaneer aTreaic BesantP7poBBH59:162002) ;

Janatova M, et al., Neoplasma, 50(4), 246-50 5

(2003); Jancarkova, N., Ceska Gynekol., 68(1), 11-6

(2003)). Determ nation of anplification of the BRCA2
perPhndinyg factor EMBY is described in Hughes-Davies, et
—ar, Cell, 115, 523-535). Mitations and pol ynor phi sims
The st i "@reant ¢ hrigaficép nesd Bergéneénethaitcony@nthenal sense to

ref@HQ&Q%@c§@LQC|£MﬁEt@¥ detectdng thgtPIesSeNce 9 castructure
vari ant nucleic acid sequenc qor at t he protel n | evel

havHYT REECPThEeT HE Présente Tt @ svariant (i.e. a nutant
or allelic variant) polypeptide. 15 Defini t| ons The

Thetgggmafirogy?é fusé&gtol§hg3§§{ h%%%gn Ln trgiat b rmed by -A-B-,
conventional “sense to Trefer a éycl I C aronm

may shearctiyrsher hats€ds arameyml@@tsr uéeawetlrlrgawnnge g naphthyl or
antﬁ%%égﬁyl|§§guﬁsﬁleﬁﬁ%oﬂrgﬁyﬁhﬁhﬁngzg)E&%}Qﬁﬁﬂﬁﬁb@ 5éfghy carbon

fused to the main core, i.e. that forned
atomgy YedpPYf PSS FEERORr BRIt @F HBS r énsolﬂet pﬁﬁepﬁatoms,
incBudiingn@pht byt Wimited to, nitrogen, oxygen, and sulfur atoms. The

aromatic ring(s) preferably have five or six ring atoms.

The aromatic ring(s) may optionally be substituted. If a substituent
itself comprises an aryl group, this aryl group is not considered to
be a part of the aryl group to which it is attached. For example, the
group biphenyl is considered herein to be a phenyl group ({(an aryl
group comprising a single aromatic ring) substituted with a phenyl
group. Similarly, the group benzylphenyl is considered to be a phenyl
group (an aryl group comprising a single aromatic ring) substituted

with a benzyl group.

In one group of preferred embodiments, the aromatic group comprises a
single aromatic ring, which has five or six ring atoms, which ring
atoms are selected from carbon, nitrogen, oxygen, and sulfur, and

which ring is optionally substituted. Examples of these groups
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ant hracenyl groups). The aromatic ring(s) may conprise
sol ely carbon atons, or may conprise carbon atons and
WO r@4/0809n®r e het er oat ons, i ncluding but not | iPET/682608/001059
ni trogen, oxygen, and sulfur a&ons. The 25 aromatic
ring(s) preferably have five or six ring atons. The
aromatic ring(s) may optionally be substituted. If a
incgyt itWente neselimiceaptdsesocnreaey| pyrotime, t biysrat sl

thl@ﬁ&&&l|£%o&@§o§@ﬂ&hﬁﬁk&@z&@e.tﬁlﬁgrBﬁEtcgﬁ dihe %Eykon51dered to
ich it is attached or exanple, the

wh
be %?o I%ﬁﬁﬁéﬁ&Pgi§“€bﬁ§lg%?%dmﬁﬂ?%Fﬁ 9o be a phenyl
group (an aryI group conprising a srngle aromatic
i it a yle u | ar | t he
T g?%g%“ﬁgﬁgk %qr |sqcoﬁ§$§ereélgog Qfe lﬂé’at X%?%Frfour’ or
evep ghl e \Ar § éupOEdﬁﬁWHeﬁﬁga%PEﬁ @gﬁecarbwmtld%ﬁlng%el ring atoms

areSsSdddadt @ onWhitryRENZYl g Qi s§§pﬁu1F”%iﬂ%r999r56en and
referred enmhodi nents, .the aronmati c group conprises a

oxygPRGTE W GRAEPE T4 ng, SN CHE KSRy &TEFI% 8 FiAg Withs no
hetatores;onshi(bhneémy) ; amenﬁlar@génﬂnaegedtémcwpyxaﬁbﬁe), two

nltPéééﬁxka g Q%X en pfyy% glfékqﬁmfy%nﬁ é%¥r1&221nebw)one oxygen

I ona stituted roups
rln@o%@ms(w?enﬁm/@?@@@/ 081959 arg! pnel ud‘eroqﬁm rapg aotm
(oxhtaded to, benzene, pyrazine, pyrrole, thiazole,

i soxazol e, and oxazol e. 2-Pyrone can al so be
considered to be an aromatic ring, but is |less
If prefararedicbrifg ties &ﬁ@ﬁaiimgréﬂmgshashéﬁ,pﬁﬁﬁéﬁsbl§h£@ least
ef.er.ahl t u even five. or aI
o R e B o SO s TS o BB, f i e pe R are
Seleefreéi:t@@w ﬁeﬁrmqwro@emge@x@rgémdmusul phuirtabiiet hings include a

rln@hhﬁgge%n@ngltﬁ&%99&19§|ngpr@ﬁ%&ng),SHR;§Rk§o@59%B§@‘atoms

$ de a ring Wth: no hetero atons (benzene);
(34339 Gen PYFRG %.%ﬂnofﬁyPFH??ﬂﬁrlqﬁmﬁtT@ %Hﬁ?@enoﬁrrﬁflphur ring
atomtdﬂsx¢mynazrn@mapymmngdmnﬁuanﬁepynrﬁaafnﬁk@-eﬁem (1soth1azole,

thidXyg@sen ting,at 0 nd_one_oxy en and
. é¥%%96ﬁ59|%395?%§ %gxgggné%zoﬁﬁgfﬂe ar ﬁ%ﬁﬁc(rf?QFZOle er
oxap@e)five ring atons, then preferably at |least 15

three of the ring atons are carbon. The remaining ring

h atons are ,selected fromnitrogen, oxygen and sul phur.
eSﬁ$FEﬁF§ Fﬁﬁgsqunﬁeaaeo%e or more substituent groups at any

available ring position. These substituents are selected from halo,
nitro, hydroxy, ether, thiol, thioether, amino, Cy; alkyl, Cs_no
heterocyclyl and Cs-zp aryl. The aromatic ring may also bear one or
more substituent groups which together form a ring. 1In particular
these may be of formula -(CH;),- or ~0-(CHy)p~0-, where m is 2, 3, 4 or

5 and p is 1, 2 or 3.

Alkyl: "The term “alkyl” as used herein, pertains to a monovalent
moiety obtained by removing a hydrogen atom from a carbon atom of a
hydrocarbon compound having from 1 to 20 carbon atoms (unless
otherwise specified), which may be aliphatic or alicyclic, and which
may be saturated or unsaturated (e.g. partially unsaturated, fully
unsaturated). Thus, the term “alkyl” includes the sub-classes
alkenyl, alkynyl, cycloalkyl, cycloalkyenyl, cylcoalkynyl, etc.,

discussed below.
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ring with: one nitrogen ring atom (pyrrole); two
nitrogen ring atons (imdazole, pyrazole); one oxygen
WO povg/osooen (furan); one sul phur ring atom (thPOpb8a@)i 001059
one nitrogen and one sul phur {4ng atom (i sothi azol e,
20 thiazole); and one nitrogen and one oxygen ring
atom (i soxazol e or oxazole). The aromatic ring may
In biearcaorexor ommﬁuk@&bhpmen&hegmep&aé gnyy. avaj labl,eci ., Cos,
Ca- 7I‘ I{tg: Roéghbgg théq%sﬁgnbéybc‘?}. c% %BS 1'? ,Sel e%ta%gﬁf rPrﬂumber of
tro r ox eth 0
carhen rﬁfon@l FOHI ¢<>§ﬁlmp1@3 2@6 h*'eqrer @y@l%ﬂk%\hd &5 wdaﬂﬁ)ﬁlr.elnr
perﬂ_Qﬁléirt@'TEU 81ky NG agsg@eﬁromomet@u JHlfb%n atoms Examples
substlt 5 g oups i.ch together f ring.

°f BEItRTA he%e Wy ‘Be1b1e f%r4n?ﬁ‘%§’ (éﬂﬁ?l rﬁ‘l@fl o Ci-7 alkyl,
and(@l—@)a]{j@ﬂ)— whee etimt S:h% f8rs¥ porefis mAd \ﬂams akco2dbfig to other
indraSbf by Thenbfr Meod! Klaw %cl8ol ROT 11 BEN LAL M o
monoval ent  ‘noi’ety t 3

preﬁwrmlgeéﬂbat 8 fedih &/ cépbmfaltwékyh gwmsocézhboﬁlrst prefix
mus€opPaind chavi 8g ddcom 1 to 20 carbon atons (unl ess

ot herwi se specified), which may be aliphatic or

alicyclic, and which 35 may be saturated or
Exampbad uwrfat(eds(lesgi tyrard)i ahtxyranwatamkm egl;odpd liyiclude, but are
notuffrf’f]f aststgg) me%l&yf Ctbe {ﬁ{ﬁ‘ é kylproFQE' l(Jgs' S Eﬁ§y1 (C4), pentyl
(Csloy dlegal k yenyl he@?l’bo@hkynwty]et €s) qunyéuﬁ@d Ivelcaw, (Cio)

a¥\Q, 2004/ 080R46 cPET &B2004/:0Q1L @9 cd0, ledheeeqnt ext ) of
o M\% &géoups E; P%fgl X sl'(’_l 9 %‘,p 4, CJ- 7e19 1?216,
pen@d vy dse éf’ § Y nurrber “of carbon atons,

or range of nunmber of carbon atons. For exanpl e, the

" r S
Exaﬁu?&@% o%gésgkg%\f_nhtu%%& %g f%fcg’rlgegg %ﬁr%h gg%uﬁ‘p 1nclude, but
areSH‘éﬁ lgrgies 69, andkiylgri6ups eltﬁa'lluéj(éz clngpabksd  (Cs) ovﬂa'rbutyl
c4>a,l k¥behtyl Claty 13! Kyl)y, 2ndxGl 283l kyha M@ttyhat(c; he
first prefix may vary according to other [|imtations;

for exanple, for unsaturated al kyl groups, the first

Exappeds odnushshesattdteayt s2tufareccypebhehad kyllkygr oupsps include

1sot|p?_r.eog§lrs Pr e1f§oxbu[p§}§t PG‘; aéeé%&tyl etcte%rq ~-butyl (C4), iso-

pentyl (Cy), and neo-pentyl (Cs).

Alkenyl: The term “alkenyl”, as used herein, pertains to an alkyl
group having one or more carbon-carbon double bonds. Examples of

groups of alkenyl groups include C,4 alkenyl, C,; alkenyl, Ci_p alkenyl.

Examples of (unsubstituted) unsaturated alkenyl groups include, but
are not limited to, ethenyl (vinyl, -CH=CH,;), 1l-propenyl (-CH=CH-CHj),
2-propenyl (allyl, -CH-CH=CH,), isopropenyl (l-methylvinyl,

~C (CH3)=CH;), butenyl (Cy), pentenyl (Cs), and hexenyl (Cq).

Alkynyl: The term “alkynyl”, as used herein, pertains to an alkyl
group having one or more carbon-carbon triple bonds. Examples of

groups of alkynyl groups include C,., alkynyl, C,.; alkynyl, Cs alkynyl.

Examples of (unsubstituted) unsaturated alkynyl groups include, but

are not limited to, ethynyl (ethinyl, -C=CH) and 2-propynyl
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Exanpl es of (unsubstituted) saturated al kyl groups
i nclude, but are not limted to, nethyl (Cl), ethyl
w@ gwospropyl (C3), butyl (C4), pentyl (C5), PErRGB2004/001059
(C6), heptyl (C7), octyl (CBra nonyl (C9) , decyl
(C10) , undecyl (C11), dodecyl (C12), tridecyl (C13),
tetradecyl (C19) , 15 pentadecyl (Cl5), and ei codecyl
(PreEaeyyl Exdipt @CHf. (unsubstituted) saturated |inear
al kyl groups include, but are not limted to, nethyl

eth butyl (C4
CYC&OBLM% )&é?ﬁy|’°)’ll(‘(:5§Y|OC£r oloﬁéxi (aas)rlllseén eﬁeagfepzaﬁrteeﬁ to an

alk&? Ex&ﬂph&ﬁcﬁflérmﬁﬂbSik@&t?ﬂ)gﬁﬂkﬂrahad b anchRBovalent moiety
U S_1L.N u

obt% X% t?{/ eﬁ-&)lngt eqft\ycbrotge % fr(ogoahp%%:f%:;{ Ul(lés)rgngnatom of a

CarleQQYEéhCE ylingCsy a Q@qu@ﬂ}yb ceunel nvhatlkemdocyadic ring may

be WsedrhesLidt uReht & NSd Qeag %é‘ﬂﬂlalg&oﬁlﬁsi‘@}/ NELNe LYy

nor e car bon-car bon, doubl e bonds. l'es of groups

unsgrugtkehyl "gr6lpEct ol dds Eom %\ltleer?r% cagry aaﬂqz@nypnless
oth€2ﬂ2@eahkﬁﬁﬁhedExaﬁﬂﬂﬁﬁlﬁﬁ fuaﬁubskﬂcuteﬂaguﬂﬁﬁhurabﬁds,

I K pS. but . 30 are not ted to
ter@théﬂ%*oﬁi s }nc ?ﬁiﬁ? T Br opeive €
cycgopﬂgp@n]w (Pappfytabl;@}—l.e@leih(jb@gg ha@o@rgpehytto 7 rlng atoms.
Exa‘ngalg?tcgwlg\i’lo on: oo S;i_%}ooupsblitn%ﬂw:le (&42)0 cycloalkyl Cio1s

pen , and
CYOlSPk§%§4'C3la§yﬁééalh%¥E| ~7iﬁﬁ%%%lﬁ§lto an aIkyI 35
group haV|ng one or nore carbon carbon triple bonds.
| e ups_of alk ny rQup i ncl ude .C2 4
Exaﬁ%gg@ ® l:?gﬁg}‘éfngﬁo,upéz éﬁ ?%y?})y E?(a%ff e_lemdfted to, those
der@Uﬁéubgﬁﬂtuted) unsat ur at ed alkynyl groups i ncl ude,

butsat@&gt@@tmc!ﬂ gtcﬁgc afidyyh Esh.. - CCH and
ynyl WO 2004 /080 6 PCT/GBZOO /001059 11

cyceﬁ%a%?fg%n Cal CHRLCSBHf 2Ty ol Dal k§YCLlops@tpepm(Cs) / cyclohexane
(Co) cyslaaahkytane a&7u$adetflﬁ_,rleiyﬁlopﬁc5§ﬁ1d1s( ch P, ainedhlYbyclopropane

Q which, i.s .al so ycC up; h at LS,
Ebﬁ%%é YEGY CheT Bty e ééb taf%g fE b2 ﬁﬁe %Sdrogen
metiyony ¢ raranganal | @yold@methﬁQMQ§Wp@ﬁtanQaMbbcycI|c ring

met®f1 8y CAIROGYE! i(E, >00@@%9ﬁy1a’w1%he99590&§/8&;| | Ge ki hdTRY: ) ;

be saturated or unsaturated
unéﬁFéFHf%ﬁFdfWﬂW?&Ycﬁﬁ%dﬁﬁFéFéégonvﬁﬁ%ﬂ?%%ﬁ?ety has
cycfibprd@erde (29) carhanrbatens (anl eSgclopentene (Cs),

cyclohexene (Cg¢), methylcyclopropene (C4), dimethylcyclopropene (Cs),
methylcyclobutene (Cs), dimethylcyclobutene (Cg), methylcyclopentene
(Ce) , dimethylcyclopentene (Cy), methylcyclohexene (Cq),
dimethylcyclohexene (Cg);

saturated polycyclic hydrocarbon compounds:
thujane (Cyo), carane (Cyo), pinane (Cio), bornane (Cy), norcarane (Cy),
norpinane (C,;), norbornane (C,;), adamantane (Cip), decalin
(decahydronaphthalene) (Cyq);

unsaturated polycyclic hydrocarbon compounds:
camphene (Cip), limonene (Ciy), pinene (Ci):;

polycyclic hydrocarbon compounds having an aromatic ring:
indene (Cy), indane (e.g., 2,3-dihydro-lH-indene) (Cs), tetraline
(1,2,3,4~tetrahydronaphthalene) (Ci;g), acenaphthene (C;;), fluorene
(Ci3), phenalene (Ci;3), acephenanthrene (Cis), aceanthrene (Cig),

cholanthrene (Cgq).
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ot herw se specified), including from3 to 20 ring
atons. Thus, the 10 term "cycl oal kyl" includes the

wa aw4o8@3ces cycl oal kenyl and cycl oal kynyl .  PCT/GB2004/001059
Preferably, each ring has from3 to 7 ring atons.
Exanpl es of groups of cycloal kyl groups include C3_20
cycl oal kyl, C3-25 cycloal kyl, C3_10 cycl oal kyl, C3-7
cycl oal kyl . 15 Exanpl es of cycloalkyl gr oups |nclude

HetQP&cfﬁf&ﬂqotThén@éfﬂj“%gteigé§%%¥ derﬁge? gd(ﬁyre§ﬁtgé€£§g£ns to a

nmonocycl i ¢ hydrocarbon co opr opané (
mon e} G FERE Y CH) -2 el BPCRTEIENECS) Py SRATORGRENE-0 = Ting

atoﬁCEﬁ aQﬁﬁbehep&ﬁﬂﬁ<£ﬁ¥bunﬂﬁhh%xﬁyﬁb@@f@ﬂﬂﬂﬁ1ﬂ£%D3 to 20 ring

£l obut
atoﬂsﬂg?%y cycFR% é%g%Féﬁffiﬁggh 2%8@eﬁ&§%g ? bBle ring
hetdipetdnd .cyErepertdne EEZh, rlmunﬂwwléymhdhéxaﬁerﬁﬁﬂ)atoms, of

whidhnetdylcyel ohexans ((CBhrerENtHane (C1O; unsaturated
nonocycl i ¢ hydrocarbon conpounds: cycl opropene (C3),

cycl obutene (C4), cycl opentene (C5), 25 cycl ohexene
In (RO mﬂéﬁhcy@ﬂl@m&m&es(C@gdidl%hydacyycbpw opengs @elbote the

| obut C5 but
et o OB R CEEFS OF AR £y cF BRRRIGHG.  (§ther casbon
atomet ¢y | Iytcirohexene HC7 pxandi eetihd dcpchohexédreelCeyclyl”, as used
her§§ﬁu5@@glﬂgl ¥8y£'ﬂ Ctems@,t,efgi bgg%ugomgﬂg% 30 tdt}%&naetoms

, Carane ( , Pl hanhe nane
Exappteardn@eery, of ﬁ@rtﬁurﬁﬁﬁélrbﬁrovﬁér boe Hidre C(a@vy\eterocyclyl,

Cso zélﬁaﬁaﬁcﬁc?\ff@y(lq 0).,; Heeatddycl1idecahykanaphbthalene),_;,

et e SRHRHA (G169 e T TOGNA” ( 61-6) "e T araRey { Coje sods berocyelyl,

Ca7ﬁaﬁy&pc&cbyhydhed&ﬁbawcgompbunﬂsihamnngeancacbyhtlc
ring: indene (C9), indane (e.g.,
2, 3-di hydro-1 Hindene) (C9), tetraline
Exa@219533 ”Pé?Féﬁ%H?dﬁﬁﬁﬁPHéFéﬁbﬁﬂ@GIG)ln%@éﬁapﬁvheﬁée not
1imf €42@) o f ltueEenger (fekB)rofphenal ene (C13),
acephenant hrene (Cl5), aceanthrene (C16),
chol ant hrene (C20) . WD 2004/ 080976 PCT/ GB2004/ 001059
N; : 12ziHetdénecyed)yl azdhiedirer mCs hetrarraoy cliyhé | (@t ravgdropyrrole)

(CSHEE%&Qolggétﬁ;ﬂﬁ,t@~§yrroline, 2,5-dihydropyrrole) {(Cs),

2H~pyrrole or 3H-pyrrole (isopyrrole, iscazole) (Cs), piperidine (Cg),

dihydropyridine (Cq), tetrahydropyridine (Cg), azepine (Cq);
0;: oxirane (Cz), oxetane (C,;), oxolane (tetrahydrofuran) (Cs), oxole
(dihydrofuran) (Cs), oxane (tetrahydropyran) (C¢), dihydropyran (Cg),

pyran (Cg¢), oxepin (Cq);

S1: thiirane (C3), thietane (C,), thiolane (tetfahydrothiophene) (Cs),
thiane (tetrahydrothiopyran) (Cg), thiepane (Cq);

0,: dioxolane (Cs), dioxane (C4), and dioxepane {Cy);
O3: trioxane (Cg):

N,: imidazolidine (Cs), pyrazolidine {(diazolidine) (Cs), imidazoline

(Cs), pyrazoline (dihydropyrazole) (Cs), piperazine (Cg);



10

15

20

25

30

35

nonoval ent noi ety obtained by renoving a hydrogen atom
froma ring atomof a heterocyclic conpound, which
woreioengoonas from3 to 20 ring 5 atons (unl ess PCTIEB2H03/©01059
speci fied), of which from1 te310 are ring
het eroatons. Preferably, each ring has from3 to 7
ring atons, of which froml to 4 are ring
Nﬁhhetetoahzmmnoxazoﬂhiscﬁonﬁeuydrddnazpﬂefixﬁs tetfahydroisoxazole
C5)C3 d?l%ydgrglrzgflﬁzg?ol% (%t)c )moqgﬂgsf.i%ﬁé h(‘acﬁ Qé’lvﬁ]@&drggxgéﬂge (Cq),
dlh&ﬁF?ﬁ%PZ%SQJﬁ§6b¢ Q%ﬁﬁéﬁéaﬂbﬁs For exanple the term
"C5 _6heterocyclyl", as used herein, pertains to a
het erocyc| yl up_havin ring atoms. Exa
S e (AR Lo T AN S i SNl b
heterocyclyl, C5 20 heterocyclyl, C3-15 heterocyclyl,
C C3 12 15 heterocyclyl, C5 12
Nzojhefgrégg%: ?0 )e:égylo heterocyclyl, Cs_|o heterocyclyl,
C3 7 heterocyclyl co 7 heterocyclyl, and C5_6
o.sheberesysly! (.csExmloe@t@ﬁaﬂ@nggﬁﬁxiaﬁehet@sn QCYghYy!
groups include, but are not |imted to, those derived
from 20 Nl: aziridine (C3), azetidine (C4),
N1 Oy r r obdadimeczinhet (@hydropyrrole) (Cs), pyrroline
(e.g., 3-pyrroline, 2,5-dihydropyrrole) (C5),
2H pyrrole or 3Hpyrrole (isopyrrole, isoazole) (Cs),
Exappb@$i@in@ﬁ@@@tut@@hydnnpypmdth@ (M@Qccyclic heterocyclyl groups
1ncﬁ§8éaﬂMQ&9Q%EHQE nﬁmﬁ@@kccﬁé?ﬂ&ﬁ? 19798 Cl%ﬁ:&&ﬂl for example,

oXi r ane , oxetane oxol ane t et r ydr of'ur an
fure@gi?s | S%QﬂIifd@6pg%gﬁ§uqqggseoxéy%pfuranose, ribofuranose,

and( kgl@ﬂhyﬁf%pyaaa)pfmolfétshydg Qp¥han eﬁﬁﬁsuopwéﬁ@sé,@) ,
S1: thiirane t hi

ox e (&4
1o 2KEBr e o paRp B pRangy (RS R S et
idoeyé@mm,drqﬂlhpﬁpyymos(ecoan@htma©@¥9a, 02:
di oxol ane (CQO, dioxane (CO and di oxepane (C7) ; 35
tri oxane ) : imdazolidine (C5),
Splﬁﬁ?r%azm?y(ﬂﬁﬁ’él%ma%me&eﬁ@W%bs]) ITREARSBI | 1RPireCsy; cycloalkyl

Y 200 080976, PCT] (H20041 001056 - 13 NIOT., 1o OOkyL o= S
4 76 ..P 4 105
e P ERpHr Aordo o (Ot SHORYEE ot e

bothetriahydr oi soxazol e

Ve (%iﬁgle atom common to:

Cs—z0 aryl: The term “Csy aryl” as used herein, pertains to a monovalent
moiety obtained by removing a hydrogen atom from an aromatic ring atom
of a Cs.y0 aromatic compound, said compound having one ring, or two or
more rings (e.g., fused), and having from 5 to 20 ring atoms, and
wherein at least one of said ring(s) is an aromatic ring. Preferably,

each ring has from 5 to 7 ring atoms.

The ring atoms may be all carbon atoms, as in “carboaryl groups” in
which case the group may conveniently be referred to as a “Cs_z

carboaryl” group.

Examples of Cs.p0 aryl groups which do not have ring hetercatoms
{(i.e. Cspp carboaryl groups) include, but are not limited to, those
derived from benzene (i.e. phenyl) (C¢), naphthalene (Cy0), anthracene

(Ci4), phenanthrene (Cj,), and pyrene (Cig) -
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(C5), dihydroisoxazole (C5), norpholine (C6),
t etrahydr ooxazi ne (C6), dihydrooxazine (CO oxazine

W@ BOW08M®7ANLSL: thiazoline (C5), thiazolidine (EX/GB2004/001059
t hi onor phol i ne (CO  N201: oxadi azine (C6) ; 01S1
oxat hiole (C5) and oxat hi ane (thi oxane) (C6) ; and,
10 N1OLS1: oxat hi azine (CO Exanpl es of substituted
(non-aromatic) nonocyclic heterocyclyl groups i ncl ude

Altg99§e1@@lry ve@lef Lo saat%%@aﬁgge&c JaeCY¥ELIT G hEPL roatoms,

exanp 15 furanoses ( , SuCh as ara |no ur anose,
inclpdipyriiodet Lipotes &noeéygerandu&rpemrangﬂesuéﬁarr as in

“he}ﬁ?ﬁ[ﬁ@ﬁﬁﬁsgl(o@@)s” sugh aﬁsahhe@yrﬁ&oeeouparhay QRYRBAYERLLY be
ucop ranosem opyr anose, pyranose, ‘ .
ref% 8 y gafﬁb? By 5ﬁ6§ gﬁg> %%86y?%nd§eﬂ %Fnotes ring

dopyr anose, opyTr & 't al
atOSpvr@hQEher ceybbuatayis or hetQNQﬁpp@byl Pideetagnlyy, each ring has

fromSBi £ {3m}@0¥€58§|&%'wh@EhhgfﬁﬁqpxglXlar@%ﬂHQFQeteroatoms
herein, reférs to a C3_7 cycloal kyl or

heterocyclyl ring JOIned to another ring by a single

Exa&bﬂ)ms C@nmnomterb@f;\m r(jrl’d)@@s 25cGhie?0bakyhie Thea tle_faﬁrted to, Cs
rel ert al gs to a noval ﬁglole

hetero%f§léﬁ¥apne§ Blved ng s &h at'SHF M &
pyrapéﬁatarcplra)nglattdmolcﬁ‘ @ @Sd,Q@zcalreOrrapvcac@rmo(una déatdle)

tlle%pgu@a%w nglgaeagalrég tREaf Yy OF somgzgléﬂg xgalgmle,
fused), and having from5 to 20 ring atons,

tetgpapet gt ore&si 2o ioffrsal e PeF PRy Y eraﬂpermveél from

1so&bﬂgnePrﬁrﬁﬁahby asﬂl@acbyun@mh&s (fir ortibatihed ,r bRGinidine
1,8L9ns Zln he rlng at ons. carbog}atons .as

cgp oaryl ou SytosnlneWhtg mlnes,e utrﬁxg bl}byrrﬁ%}ne ?,4 diazine)

mutenwennently be referred to as a "C5-20 carboaryl”
group. 35 Exanples of C5_2Caryl groups which do not
have ring heteroatons i.e. C5 20 carboaryl groups)

Thej ReFeERATMUTTAFE RdY 19 PPREaTt L2 thEs8PoHeRT VEFSFPoRing atom.
benzene (i.e. phenyl) (Co6), naphthalene (Co),

=<5 V0 2004 0RO E POLCEI00N D0 LS8 14 Foed Fings, include,
butAEtermmmthmyyedthelr¢gmptﬁnwﬁsyhagrqunﬁ gdeivpae@ Drombeezofuran,

iso@@h@5fﬁ§é¥¢5tenzothiophene, indole, isoindole; Cyo heteroaryl groups
derived from quinoline, isoquinoline, benzodiazine, pyridopyridine; Ci,

heteroaryl groups derived from acridine and xanthene.

The above alkyl, heterocyclyl, and aryl groups, whether alone or part
of another substituent, may themselves optionally be substituted with
one or more groups selected from themselves and the additional

substituents listed below.
Halo: ~F, -Cl, -Br, and -I.
Hydroxy: -OH.

Ether: -OR, wherein R is an ether substituent, for example, a C;.; alkyl
group (also referred to as a C;; alkoxy group), a Ciy heterocyclyl
group (also referred to as a Ci.y heterocyclyloxy group), or a Csy aryl
group (also referred to as a Csyo aryloxy group), preferably a Ciq

alkyl group.
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including but not limted to oxygen, nitrogen, and

sulfur, as in "heteroaryl groups”. In this case, the
w@er@4psayaey conveniently be 5 referred to as a PABGBR004/001059

het eroaryl " group, wherein "C$s520" denotes ring

atons, whether carbon atons or heteroatons.

Preferably, each ring has from5 to 7 ring atons, of

which fromO to 4 are ring heteroatons. Exanples of
nitée-20het eroaryl groups include, but are not linmted

to, C5 10 het eroaryl groups derived fromfuran

(oxol e), thiophene (thiole), pyrrole (azole),
Cyand dazote « 1 c3rdbazeolia),) :pycazol e (1, 2-di azol e),

triazol e, oxazol e, isoxazole, thiazole, isothiazole,

oxadi azole, tetrazole and oxatriazole; and C6
AcyRet(érbak yI-grouPs deriaiedRf fomn issodazihetipymritdi fer example,
H, (aaé%[,‘%)l,kyﬁ?%;féi?g;' 28 sb1rlrdiaz BE) as Py ] mﬂyfﬁcy@ or Ci

di azi ne; e.qg., cytosine, thym ne, urac
PE3 I ne® (Co-28 h&.‘ﬂﬁf?ﬁ%fslylaﬁaom CrARTS re‘fﬁérﬁ‘ét‘é? o Fb-20

het@moupcnmedy& boades c_vshza aa:yqa@bi&mp Ofa et Qé@eﬁteﬂg wt @m Cs-20
oo AT ES AL 20 e Al B LR g SBours

rifgs. tinc
lnqireltﬂerdalFWIar@roepslu@rﬁaﬁed:otro@rﬁb@r@@f (reatyl), -C(=0)CH,CH;

(pﬂo%@@ﬁ?ipfukﬂﬁo @@@ﬁﬁghlﬁﬂﬂg@@) 'Qﬂ?l b§9hrwggﬁ%oyl phenone) .

ClOhe eroaryl gr oups derlved fron1qU|no I ne,

i soqui nol i ne, benzodi azi ne, pyridopyridine; Cl4
Carivet@r oedyoxgnadpscieri vedolir om acri di ne and xant hene.

25 The above al kyl, heterocyclyl, and aryl groups,

whet her al one or part of another substituent, may
Estielfensefivey lopei opathox i csabsd i ¢aiteed wymrmazlor ROK€0) OR,

whd%%@Hp§ §§E§ngge£r§ﬁB§é¥%ﬁ§ﬁ£Ve§naQQaRE§e %? Q?ﬁyl(?roup, a

substituents Iisted below. 30
C-20 AR FpEY OhAL SZOPEs 3BF R Herer 3FOR, IS PRREFaPHA @ Cir alkyl
gro@tbherEﬁauhﬂIelst UENEstd:0rg %Pl €s1 1 @eClpdt ah Ky InotgneWRted to,

I R e Y

he%ero;g:lyloxy group% , OL a Cb5_ 20 aryl grgéf (al so

amik® $E£ ﬂd}lascgrﬂgﬁgé aby Qégiﬁﬂﬁyi apgégégl ¥ aC 0) NR'R?,
whereln Rﬂgﬁyl 923% 1ndepé¥§2ﬁ&9§ogzgm)sﬁigﬁgtuents, gi?deflned for
amino groups. Examples of amido groups include, but are not limited
to, -C(=0)NH,, -C(=0)NHCH;, -C(=0)N(CHs),, -C{(=0)NHCH,CH;, and
-C(=0)N(CH,CHs),, as well as amido groups in which R! and R?, together
with the nitrogen atom to which they are attached, form a heterocyclic
structure as in, for example, piperidinocarbonyl, morpholinocarbonyl,

thiomorpholinocarbonyl, and piperazinylcarbonyl.

Amino: -NR'R?*, wherein R!' and R? are independently amino substituents,
for example, hydrogen, a Cj.; alkyl group (also referred to as Ci4
alkylamino or di-C;.; alkylamino), a Cjs-z heterocyclyl group, or a Cs.g
aryl group, preferably H or a Cy;-7 alkyl group, or, in the case of a
“cyclic” amino group, R' and R?, taken together with the nitrogen atom
to which they are attached, form a heterocyclic ring having from 4 to

8 ring atoms. Examples of amino groups include, but are not limited
to, -NH;, -NHCHz, -NHCH(CHi),, -N(CHsz),, ~N(CH;CHj3),, and -NHPh. Examples

of cyclic amino groups include, but are not limited to, aziridinyl,
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15 Nitro: -NO2 . Cyano (nitrile, carbonitrile): -CN
5 Acyl (keto): -C(=O R, wherein Ris an acyl
waaimgnswoent, for exanple, H, a Cl_7 al kyl gretpGBaign01059
referred to as Cl1-7 al kylacyl 1er C1_7 al kanoyl), a
C3_20 heterocyclyl group (also referred to as C3-20
heterocyclylacyl) ,_or a C5_20 aryl group (also
azetaflépybd RYFra31E5n Y0 FIraryiaeyl Joipsratérgbl yeahglrgdiazepinyl,
mor@hkyin@IQﬂﬁitEX@M@&ﬁﬁbﬂﬂhoaCYThQnﬁﬂﬁ% ahDEd CﬁEURa9r€e

Subﬁgltu{onyrbtkgéf %jwi%ﬁhfgg gﬂé#%ﬁfbcghagaﬁfLéféﬁned here, for
exafipenzoythoxypyhenanedxylaCar boryarfiicdr.boxyli ¢ acid): -000H.

15 Ester (carboxylate, carboxylic acid ester,

oxycar bonyl): -C(—O )OR, wherein Ris an ester
Acydgpieet (Pe%’tlamﬁﬁ? exAWpF 60 R CLrire st iy IR gkous, amide3s@igstituent,
forhék&ﬁpl:ey,dh)ybrg@@lblp,a @;.,8a 35,12Q raty! Qr@%Q,heQ%gD@&@pny group, or

a Cgﬁgl Ve ?I%ﬁq %F?g%r§§%? 2%29?—f3 %&%% > %;gt é¥%ferably H,
andOBHAGH3 N agyl :iD)b@@t(lé:HB) Brr mempn:e(zqc:l@%ukﬁmgdoup, a Cs-z0
tsa rb o3l a I, )
het E%?%ﬁ?&goﬁ@ @Py (3 éy9§ %ﬁggge%r%géggﬁ ﬁ§-7alkyl group.
Exaﬁlphﬁs s%fo%Ytla@h@% G%p&eﬁpﬁb\adqrorbutammn@r d&p\eted to,
-NHExaoptes , OﬁNBﬂFﬂDC@@Q%psahﬂchﬂdﬁwobﬂh arg aeh kqﬂb&e@ogether

codist Bl GRS, SECO ROELE GO NOR BT,

andaghtoagymowpyd :i n which Rl and R2, together with the
nitrogen atomto which they are attached, forma
het erocyclic structure as in, for exanple&
pi peri di nocar bonyl , norphollnocarbonylo
thlonnrphollnocarﬁonyl and pilperazi nyl ca bgny!l . 30

Ani no: - NRLR2p-whbreio R1 are inde ently
am no substituents,/ for exaRpl hydr oge 7

al kyl group (also referred to as ClL 7 b a no or

di - C1-7 al kyl afRB"Y a c3_P8ilkr ocycP di or a

C5-20 aryl group, preferably Hor a ClL 7 aIkyI group,

Q of ,a 3% "gyclicy 3an1no rou and,
U
re , takeﬁz %ge Rer" W Ch ge At Fogds an %%?4%#Vcﬁmlno
Subﬁhéyu%ﬁ@ratatsa@ﬁémecf cfrom amhe@ erxyoypsl i gndi kg isawi ngeido
subbEQBNdht 0 for example, hydrogen, a Cj.;alkyl group, a

Cs-zoheterocyclyl group, or a Csparyl group, preferably hydrogen or a
Cisalkyl group. Examples of ureido groups include, but are not
limited to, -NHCONH,;, -NHCONHMe, -NHCONHEt, -NHCONMe,, -NHCONEt,, -
NMeCONH;, -NMeCONHMe, -NMeCONHEt, -NMeCONMe,, -NMeCONEt, and -~

NHC (=0) NHPh.

Acyloxy (reverse ester): -OC(=0)R, wherein R is an acyloxy

substituent, for example, a C;; alkyl group, a Cs.sg heterocyclyl group,
or a Csp0 aryl group, preferably a Ci.; alkyl group. Examples of
acyloxy groups include, but are not limited to, -OC(=0)CH; (acetoxy), -
OC (=0} CHzCH3, -0C(=0)C{(CH3)3, —-0OC(=0)Ph, -0C(=0)C¢H,F, and —0C (=0) CHzPh.

Thiocl : -SH.

Thioether (sulfide): -SR, wherein R is a thioether substituent, for

example, a Cy; alkyl group (also referred to as a C;; alkylthio group),
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8 ring atons. Exanples of am no groups include, but
are not limted to, -NH2, -NHCH3, -NHCH (CH3) 2, -N
w@ g3ps@76 - N (CH2CH3) 2, and - NHPh. Exanpl es PET/GBe104001059
am no groups include, but arejhot limted to,
aziridinyl, W 2004/080976 PCT/ GB2004/001059 16
azetidinyl, pyrrolidinyl, piperidino, piperazinyl,
a Cpafheymmﬁmwi oybyp, mor phol pneryiardoupi ommdmma C1-7 alkyl

oco b YL 1P GLOUPRITN 8 BLSILED 20 118 o 2smicen
to, ex%ﬁfbl én@ar%kﬁﬁa car boxyl ate and ami do. 5 Acyl am do

(acyl am no) : -NR1C( O)R2 wherein R1 is an am de

1 ubs |tuent for exa rogen, a Cl 7 alkyl
Su é% T3 08" hetét'6e Br yvh%&eol@pR of afl@@?@fedsrwbstltuent
forge:@mplqor ef emkaallytyﬂ:l @rouap Ch 7;al kytegroupylngsdup, or a Cs.op
aryErfﬁﬁﬁﬁbg% ?F ??%? %g%ﬂla§¥%%5 %%ﬁkugn%r%éoéﬁfOdee groups
lncékﬂ%%rp bugy aéeCSOQolJafrlyﬁledgii@up‘S e £8r aidy -8 (€2 QHzéﬁkyI

group. Exanpl es of acyI am de groups i ncl ude, but are

not limted to, HC (=0) CH2CH3, and
SULIRRE: (S0 FPRS) R1- Lho ke W%aeﬁhﬁ % EGrHAPES cylatd tuent, for

exasplaiCtaurdg,, @kylngrbop, exanph eetsueeydliyi dybup, or a c5 -20 aryl

| el Ju ) ph N O. 15 succinimd
ool S s 0P L, L S8 T o
lnc\l\h‘é@ethR@r&naoRsllafrléednﬁépede@’rﬂ SJHsamnﬁbhanesulfonyl, mesyl}),

-5 (SUPgtE, ! uent-s) ,as,caef ined 4LaLt ni;ﬁ%ng'i%%@nﬁnd(t&yh? a
urel do substituent, for exanple, hydrogen, a

Cl_7al kyl group, a 20 C3_20heterocyc|y| group, or a
ThiCom20ar yhigkaupamyref ecabl ynkirér agenean B aGl- Faldoyl

1nd?$8¥$én&%awhml‘%' %Ef:%\l sdelfncl gdﬁi but.Rlare not
BxampHBONER 21 doNeQENHZ P oL IV CONFIME.re- NVe OONEER to, ~C (=S) NH,,

- (=NMRRENVE2¢ (=N tzaggd_mﬁh-g(;N@CQ ceyHPh. 25 Acyl oxy
(reverse ester) =0 R erein i's an acyl oxy

substituent, for exarrpl e, a Cl1_7 alkyl group, a C3_20
Sulheﬁmnwcl—wp\lzgrmpa, wWier@ i65R 20 saby| a0l pubpk ef esabl s

def?ne&'gg Jﬁ%koggé%ﬁbs,Eé%Hp£e§s‘§ sulfonamino substituent, for
example, a Cjsalkyl group, a Cs.poheterocyclyl group, or a Cszaryl
group, preferably a Cialkyl group. Examples of sulfonaminc groups
include, but are not limited to, -NHS(=0),CH3, -NHS(=0),Ph and

~N (CH3) S (=0) ,C¢Hs .

As mentioned above, the groups that form the above listed substituent
groups, e.g. Ci.7 alkyl, Cs,0 heterocyclyl and Csy aryl, may themselves
be substituted. Thus, the above definitions cover substituent groups

which are substituted.

Brief Description of Figures

Figure 1 shows clonogenic survival curves of cells exposed to

compound (4) of the present invention.

Figure 1A shows Brcal wild type (11CO:M), heterozygous (Cre6:A) and
deficient (Crel(O:e) ES cells under continuous exposure to compound 4.

Error bars represent standard errors of the mean.



10

15

20

25

30

acyl oxy groups include, but are not limted to,

-OC(=0)CH3 (acetoxy), 30 OC (=O CH2CH3, -OC (=O C
w@ B3ps®dire - OC (=0) Ph, -OC (=0 C6H4AF, and - OCPCEHGB2004/001059

CH2Ph. Thiol : -SH Thioetherig(sulfide): -SR wherein

Ris a thioether substituent, for 35 exanple, a ClL_7

al kyl group (also referred to as a Cl1_7 alkylthio

group), WD 2004/ 080976 PCT/ GB2004/001059 17 a C3_20
Fideleh BCYRa Y, Y | e9.Q

R & 4 QP 04 @&54%90?{ Yndlse ngﬁ efgrabl. xg and

a Cl 7 al kyl roup. grou
deﬁﬁ?&ﬁaae %%%4 EﬁoFeHSmU(f’é’Gr £ont LrSoME ahﬁosls@m—@ompound 4.
Er»rSubloxiéerd st ishyhdard SETOYR o el R is a

sul f oxi de substituent, for exanple, a Cl_7 al kyl
group, a C3_20 heterocyclyl group, or a C5-20 aryl
Figpreup, spoef errabinglasCl of alhkykf geoup ofExasphesuref of the

I but ., are no
i LY 0 O PRS ohpcLpe, I S8 SR e 10y 33
com.pg(rﬂ;gygg‘:o wheiteira Roinslenesieflohensubeithuentdyn fior clonogenic
surleXaaR! 8 B Gh heahKybn9r aURe . @, %%&gﬁs&&&é’&é y_y B, pact:a)

oup, or a C5 20 aryl group, prefera

éisoHB SEXGHPIESIoHF sUPIBHE §POE?EPOQQNCﬁuéé viiingr e
com@htkhpidmes, to, -S(=0)2CH3 (et hanesul fonyl, nesyl),

-S(=0) 2CF3, -S(=0)2CH2CH3, and 4-nethy|pheny|su|fony|

(tosyl). 15 Thioam do (thiocarbanyl) : -C(=S)NRLR2,
FungherebPneRranesR2 are independently anino
nSUBsL bh et e i no ar Les
e Gt e e PP oY e RO BEPEE 1 whe present
lnvee(t*salNszrere @PPESFaNMCH3I - C ( S) N (CH3) 2, and -C

(=S) NHCH2CH3 . 20 Sul fonamino: -NR S(=0) 2R, wherein

no substituent, as defined for am no

n 5%8u8§ H%V?§%éOEU|?Wﬁ1§HFﬁ§ FUFGGCushRY (§lorrepresented by -
A-Bexampferalal YCkohaliky| ofraaipl yac&o R0 haher @’Ccyrﬁlé,ybn@r QUPs may be

0 %Q?[ I r r +Gl_zal gr
ben 'én@ C§ Mlen 9 QH@? 1sorm%§:g épi%e : nc uaenz% %g ﬁ%f,crlbed

| es” of sulfonam no group Ut af
abqvlem S o IngHBE Z0Y2 GHAIS tL NMSE R0 J2th iandome NnfCE3eSts are
pre(fe@hb 2660, AS s weRkoned above, the groups that form
t he above |isted substituent groups, e.g. Cl1_-7
al kyl, C3_20 heterocyclyl and CS_20 aryl, may
If tthenfesstbsaromatic ring represented by ~A-B- bears a substituent

group, it is preferably attached to the atom which itself is attached
to the central ring meta- to the carbonyl group. Thus, if the fused
aromatic ring is a benzene ring, the preferred place of substitution

is shown in the formula below by *:

q )
X

RC1 RCZ

which is usually termed the 5-position of the phthalazinone moiety.

R! is preferably selected from H, C1 and F, and is more preferably F.
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30 be substituted. Thus, the above definitions cover

substituent groups which are substituted. Brief
w®e®ensqré on of Figures Figure 1 shows cl onogePCT/GB2004/001059

survival curves of cells expoggd to 35 conpound (4)

of the present invention. Figure 1A shows Brcal wld

type (11CO 1), heterozygous (Cre6: A) and deficient

(Crel O) ES cells under continuous exposure to

Er.r oJc: bar s _eepresent. st and errors of
e %%gB%%%qreglfa 3{ éﬁﬁgg p&f?d%?&b 365?%%8 18 Figure
1B shows Brca2z wild type (D3:U), heterozygous (Cre6:A)
wheRNE i defi gi enty(:Or e24: O)e £SqBbhSndiRder REOY IS 11y selected

exposure to conpound 4. Error bars. represent standard
fm%r‘f}tﬁ JIEFPt RROFreEn N5 OFf gt CPFLRBNSY aftRiTaIysre G20 alkyls
optl&h@]ﬂfyf e;obSthu’aschgud’@lof obhﬁond]l’l\yeﬁhb_éﬂlﬁlﬁﬁed Rster groups,
e RO e SRt s LB RS erere -] e = CRY ki SFige1y
Sub@tbh&gﬁéﬂma@yl S@JFQM%I O@fCiBF@JaD/ dselb}stal@m‘fteq Ang8o) gandes ;
othéﬁﬁhﬁyﬂ%ﬂkgglﬁd&éé3ﬂ%&@ﬁmk&o]§kdﬁﬁ |SaH@cgﬁtﬂaﬂaﬁhpugﬁﬁ%tltuted

exposure to conpound 4 at varying concentrati ons.
Sulf;ﬂ?ﬁhé%roppéf er®ndés™The BEEERPRY ﬁ%@énéé@mcﬁw group

conapptind @feash aspeaialof, thesyiresenat c,. lﬁaunyenwmonally
ere applicabl Ln th nres |nvent|o the used
Sub\éﬁ)ﬁl& elcPE Zﬁga(rﬁ 'r 8PF %R nﬂt"“&‘ g%/’ u%%tuprgfe BVl frouPS’ wherein
thecesisi stsupbtsdhelly icamreferilply &hemsilkaid thus may be
benzene, naphthal ene, and is nore preferably benzene.

As described 20 above, th§se rings may be substituted,
Whep R 1% lsorfe™@KbRRIiHeneE G &R preferably unsubstit uted.
If the fused aromatic ring represented by -A-B- bears

n e? ﬁ%:cuen% %rQUQfN ki refeggbl¥%attafhrgp_?FﬁaeuKigroup

i's” attached CEn
congktBind @fh&; caprbomAdllyr eupstiftwrsed £f-of hékflsesptionally

sub@f?ﬂ%éc@ CrI ngar'ys_t aoB@ﬁMer 'sﬂgstzt’&@cew %fcgﬁ[ egptplcg'%gly
of substifution 'is shown in formul a bel ow
substituted sulfonyl; optionally substltuted amido; and optlonally

substituted thicamido groups.

In embodiments where X is CR*R’, R' is preferably H. R* is preferably
selected from the group consisting of: H; optionally substituted Ci.yg
alkyl; optionally substituted Cs.,p aryl; optionally substituted Ci_yg
heterocyclyl; optionally substituted acyl, wherein the acyl
substituent is preferably selected from Cs.pp aryl and Cs_pg heterocylyl
(e.g. piperazinyl); optionally substituted amido, wherein the amino
groups are preferably selected from H and Cj;.50 alkyl or together with
the nitrogen atom, form a Cs.,o heterocyclic group; and optionally
substituted ester groups, wherein the ester substituent is preferably

selected from Ci. alkyl groups.

Particularly preferred compounds include: 1, 2, 3, 4, 10, 21, 74, 957,
152, 153, 163, 167, 169, 173, 185, 232, 233, 250, 251, 252, 260 and
263.

Where appropriate, the above preferences may be taken in combination

with each other.
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ONH iNON(1)n RC1 RC2 which is usually terned the

5-position of the phthal azinone noiety. 30 Rl is
wpe@hesand y sel ected fromH C and F, and i s P@I/6B2004/001059

preferably F. WD 2004/ 080976 RGT/ GB2004/ 001059 19 It

is preferred that Rcl and Rc2 are both hydrogen. Wen

nis 2, Xis NRX. In these enbodinents, Rx is

preferably selected 5 fromthe group consisting of:
Indﬂhd@ﬁtbﬁﬂéﬂ|Ebr&§bstituted Cl 20 alkyl; optionally

L t t 20 ary tional | substltuted ester
BRI e R, R bt b Bt e b T erspipte, and
prq@tczedafkgms odpthensal $ypbstsibshi$ ut etbraeybmg®UpES; ;reference to
cal%kgf@mél éaflowb%bbwt;lds@%@ugég%% an%h]&{?n?éé%oxylate form

substituted thi oam do groups; and optiona
(-CO0pst i1 Frdd % U vy EhEFBRibs .2 SRXCL S %r@rme@fcepa@l yprotected

forgel.ectedi faam, tBer@féﬁﬂhcd3aﬁsb§téﬂﬂhdj%roﬁb optinral ke

ubstituted kyl ionally substituted C5 20
pr&% g %ed %lgbﬁloﬁgfg sﬁbgﬁﬁ%u?ﬁd“@§F§F gt oulps 2er Brpup, for
exa@@éees@ehydmﬂmgﬂpru@@tsaki pref eeablas @bni@nfdé@dl pkbtected forms

e r di t
o oBtob S R P 2 ERTGe 1D BRI Sroup 100
incdhghs thomiiepifgterm 0 bptd iR §rstbbtdteutégrerfprs well as

condleky b onoptpenakkyd §Mﬁﬁikﬂﬂbeﬂy&§b§¥1 Q&Mhp.0pt|ona||y
substituted acyl; optionally 20 substituted sul fonyl;
optionally substituted am do; and optionally

Isogghsti fatted Shilvantso Rpadepsed| oenbodndehtsdmhgr e X

Cer't%l dpod%%ls' Rapr el eranly JH. &ﬁoﬁ:@%ﬁ%@{@ﬁé’r r?elornetrlc,

sel ected fromthe group consisting of
ortdGRdy | BRAED CRI6 PR HKYPmeBhE i cﬂp&meylgub@wnqptlé@merlc,

tau%mgelaf ydon fopihh oDehd Yy, %ibshbiméliﬂﬂ 330 het BIOGYChYL: not
ti,opal | substl uted , Wherejin the acyl

llml BSt Feuetts i §°Br f%?% el@ot%ﬁjﬁ?éﬁfﬁﬁ Zﬁ"aﬁyv ahg r-forms;
enda&_aﬁdheﬁﬁﬂﬁmrmble—, S-, and meso-forms; D- and L-forms; d- and 1-

forms; (+) and (-) forms; keto-, enol-, and enolate-forms; syn~- and
anti-forms; synclinal- and anticlinal-forms; o- and B-forms; axial and
equatorial forms; boat-, chair-, twist-, envelope-, and halfchair-
forms; and combinations thereof, hereinafter collectively referred to

as “isomers” (or “isomeric forms”).

If the compound is in crystalline form, it may exist in a number of

different polymorphic forms.

Note that, except as discussed below for tautomeric forms,
specifically excluded from the term “isomers”, as used herein, are
structural (or constitutional) isomers (i.e. isomers which differ in
the connections between atoms rather than merely by the position of
atoms in space). For example, a reference to a methoxy group, -OCHj3,
is not to be construed as a reference to its structural isomer, a
hydroxymethyl group, -CH,OH. Similarly, a reference to ortho-
chlorophenyl is not to be construed as a reference to its structural
isomer, meta-chlorophenyl. However, a reference to a class of
structures may well include structurally isomeric forms falling within

that class (e.g., Cy7 alkyl includes n-propyl and iso-propyl; butyl
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(e.g. piperazinyl); optionally substituted am do,
wherein the amno groups are preferably selected from
wo@nds@ls 20 al kyl or together with 30 the nitPOGLEB2004/001059

atom forma C5_20 heterocyclh¢ group; and optionally

substituted ester groups, wherein the ester

substituent is preferably selected fromCl-20 alkyl .
10 o e i n gy os ortho-
’m%% 3%, P5337 m%épxﬁ’é’g‘ﬁh vb51, 252, 260 and 263. Were

approprlate t he above preferences may be taken in
The CAIRINALION < W, LIy, Lach 41080976
kA s T e g8 hOPLas ORI H AR e e o examole,
ketowy t%@laboﬁéda‘?@lt%‘\ielﬂlﬂsknaeﬁmm:oﬁpe exartle, sohvafel lowing

taufﬂﬁhrﬂﬁ’@b@ﬁ%edkéﬂﬂﬂH&OQf lﬂfﬁéyéﬂﬂﬁihbtUéﬁg&%/lﬁgﬁo alcohol,
a reference to 5 carboxyllc acid

CII)®
ani iR ﬁ&laaes%feosgr{.%mf (CHBGE ral Byey (Yoo ),
nitED&QMHyn@mysobv&heithEEeaéclfﬁnﬂmaI as conventlonal
protected fornms. Simlarly, a reference to an am no
group includes the protonated form (-N+HR R2), a salt
Parpicuglginiat acbfvaie tanthe prowt flovenekemplse tha tautomeric pair

i11dwdracid echdg. salt, as well as conventional protected
fornms 10 of an amno group. Simlarly, a reference to

a hydr oxyl g'oup al so includes the Hi oni ¢ form
(-0), a’sabt~gr solvate thereof,Aaswgll as
conventign py ot ected fornms of a xyI group.

| somers, ' Solgates, Protected nms, and
Prodrugs 15 Qe conpounds nmay eX|st nh Qne or nore
particul ar geo |C'Vﬂgp%|cal enant i c N/\q%

di asterioneric [ CX sStereoisoneri Qeric,
conformati onal, or an td ¢ forns, |nclud|n5 chot
limted to, cis- and trans-forns; E- and Z- for , C-,

t-, and r-forns; endo- and exo- forns R S-, and

Notém&%tf %er&f%amﬂlhcﬁe& arfrandeds 20 LOLTS: - Honpounas
(-) forms; kéto-, -enol-, ate- orns;

Wlt%rﬂile &Rt fﬂor%rh%ot%ﬁcﬁwﬁ%\m%ﬁ@nant i B4 rﬁ%lampé?:nsﬂ Jay be in any

1soﬁﬂp1c(3b&ﬁrn5ncfﬁﬁﬂﬂg and nequpt ard@aPuf ons e Bedtse in any
1soto Jd e LM St 43 elopers, and h@lfchalr- forms; and
ﬁblna On% ?% &8t . Cher &t n&PEer Ctof et PGely any isotopic,

fommeﬁgmﬂgdlng 50 and 18O and the like.

Unless otherwise specified, a reference to a particular compound
includes all such isomeric forms, including (wholly or partially)
racemic and other mixtures thereof. Methods for the preparation
(e.g. asymmetric synthesis) and separation (e.g. fractional
crystallisation and chromatographic means) of such isomeric forms are
either known in the art or are readily obtained by adapting the

methods taught herein, or known methods, in a known manner.

Unless otherwise specified, a reference to a particular compound also
includes ionic, salt, solvate, and protected forms of thereof, for

example, as discussed below, as well as its different polymorphic

forms.
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as "isomers" (or "isonmeric forns"). 25 If the conpound
isincrystalline form it may exist in a nunber of
walpdoesené pol ynorphic fornms. Note that, excepPCEHEB2004/001059
di scussed bel ow for tautonerig,fornms, 30 specifically
excluded fromthe term"isoners", as used herein, are
structural (or constitutional) isonmers (i.e. isoners
Tt why de diohfreniémt dmeieemmaﬁmimsarb@by\esrpmim Batifer handle a

I 0Si n of atans sac)For
cortAOES Va0Y ALSBORLHLn Sl ShTec? SBAESE:
phaﬁmcec‘%ilbféléainéwwbé@ aalbferFem@ltee <|>f @Iarmacteutacl:ally

accbSO®Ie sa138 ngr&BQH“%%QMllﬁrégﬂb - G20, Eg?ﬂarﬁEEthfEally
reference to ortho- chlorophenyl i's not t'o be

Accerithuedlas” a Yef@teficeSed i t%8 sttrdét (kal7) - somer,

net a- chl or ophenyl. However, a reference to a class of

st ruct.ures n Iude structurally isaoneric
ror g R e Fitng Rt BTAeH (000, PCE Fiarkypral sroup
whitchotaydés anpropy! (ard i SOOPHE o ,bebut:gcb WOtRe044 08037 Gay be
f01££§7d§%%pg4/99%9ﬁgx é%}leC|u£§ ers B%o% 1€§%ie’%ﬁoggan%f cations

tent-butyl enyl |nc es ort
inchatey- r?éltthé@pﬁ@hyll)mltvﬁletaboaﬂéwebacma‘s@bnlcdrﬁewﬁbtas Na® and K',

alk@EIﬁéﬂélr&g E@Hféﬁ@”id%hfgén@a”fﬁmd@%ﬁﬂph%d F@hgﬁtéhblons such as
,eno nd enol ate-forns or exa
A7) Jf:}é%ﬁl@g CAutBHEFP LS ﬁélglayck(é?tojfoé’ﬁollnc?ﬁ‘ii%'e/ SrafirRelCt
llmamﬁeiq,man@oahmhmn (1am dlmmafammﬂ repshitiiosh/aaxionum ions

on eth X , .
(e I tﬁmfgm i?\{nHle%C\Jro N% Part cuI %?I yggé?e%éﬁst%’mte S?ﬁtable substituted
ammep B fensn st Horse slerhged afkane reut@ybamne i | digshy hembhe,

dlcpﬁddhﬁxyaaghhe|hkfieﬂ%y@aglge,P%ﬂijﬂam&%é) etﬂ%ﬁenédlagl

ethangiamlne, diethanolamine, piperazine, benzylamine,
phenylbenzylamine, choline, meglumine, and tromethamine, as well as
amino acids, such as lysine and arginine. An example of a common

quaternary ammonium ion is N(CH3)4+

If the compound is cationic, or has a functional group which may be
cationic (e.g., -NH; may be -NH;"), then a salt may be formed with a
suitable anion. Examples of suitable inorganic anions include, but
are not limited to, those derived from the following inorganic acids:
hydrochloric, hydrobromic, hydroiodic, sulfuric, sulfurous, nitric,
nitrous, phosphoric, and phosphorous. Examples of suitable organic
anions include, but are not limited to, those derived from the
following organic acids: acetic, propionic, succinic, gycolic,
stearic, palmitic, lactic, malic, pamoic, tartaric, citric, gluconic,
ascorbic, maleic, hydroxymaleic, phenylacetic, glutamic, aspartic,
benzoic, cinnamic, pyruvic, salicyclic, sulfanilic, 2-acetyoxybenzoic,
fumaric, toluenesulfonic, methanesulfonic, ethanesulfonic, ethane
disulfonic, oxalic, isethionic, wvaleric, and gluconic. Examples of
suitable polymeric anions include, but are not limited to, those
derived from the following polymeric acids: tannic acid, carboxymethyl

cellulose.
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Note that specifically included in the term"isoner"
are conpounds 15 with one or nore isotopic
W@ aipgn8wnd i ons. For exanple, H may be in any PGDGBRI08/001059
form including 1H, 2H (D), andg 3H (T); C may be in
any isotopic form including 12C, 13C, and 14C, 0 may
be in any isotopic, form including 160 and 180; and
It tiee bEkeondhildnltess dékEHaMl@etSpﬁﬁéﬁaﬁﬂi p&rﬁ@?ﬁréﬂux%r handle a
coff%s%ogéﬁﬁéc cFyét%OanF$Q %ﬁtl%e ?eﬁ?? Su%ﬁe %m%ncfolvate” is

forms, .inclu racem
us?ﬁl%?Feh?x%Qw§ﬁ$ Fﬁ@Wé@?lOmk#I$@d§eft@ RQﬁﬁrpﬁeparanmex of solute

Qﬁ @ct@ﬁ&rﬁﬁﬁﬁddhdSYngﬁséﬁ)ad%QQeS@@ﬁgéﬂﬂd@”agg Yo1ven If the
i.onal cry % al li t|on and chronatographlc neanij

t
SOlvfe REUth TSt RO OPRE T G2 T25°cPYRET ARG FRETHErp a5 3
hydnaugnefoeaﬂkdmph@btalmemo{nydmaapt|mgdi4nydrﬁeéhogstrl -hydrate,
ctdaught herein, or known nethods, in a known nmanner
Unl ess othermnse specified, a reference to a
particul ar conmpound al so includes ionic, salt,

It:&@bVﬁEecoﬁWEhﬂﬂﬂQt%QtﬁgsiéHHF% et bheseqf, p@?ﬁf? and/or handle
as di scussed below, as well as its different

nple
thep(ﬂ YIS pRPERO RSy R, AV b0 3808 78" PERAGE2604/ 0BIDESIm
“cizBhikhlimpypie ccarveibent ” ofs destr adl€it,0 REERARE, to a compound in
Whlgglr :O&é %Jgr}%r%r glggfqgllge funﬁ%&%ggfogldélﬂ% %?'rlet pgcfatéchted from
unﬁﬂﬁéﬂﬁﬁé%u@h%ﬁﬂqé% a@éepﬁqnﬁfet@attlsfbammphastbé form of a

prdl@%ﬁ:@@0§ﬂtﬁﬁ?de|c¥_1n§C§§m;§‘b(|a§séathéwr@raes di ﬁggﬁégd?f hasking group

Ber al ., "Pharmaceutically 5 Acceptable
o 7 EPRkkRT & BeiblockEnI 199PR) 1977y | P%"r%t)%élﬁpperewtltv@e functional
grdnmwpmamdtidhﬁﬂﬂn&ﬁueln@roﬁﬁﬁi anﬁﬁéﬁédﬂhﬁaEegbeﬂﬁé ﬂﬁﬂdﬁional
a, sa
TR B P HTobell Lo Bt i o Brpr G- STobe che
prQ§§F¢ab5egxquﬂ'@@W|@ecathNﬁﬁ 10sbatl wde abuubae@uenn step, without
suﬂﬂtﬁht@glI§Laﬁ¥e%%hhgn?ﬁé“réd%@ﬁdéyC&%ﬁ%ﬁé“ﬁﬁée@@f% 'See, for

kaline earth cations such
SXGPhEr cRETGHEiYGcATaers ArB P IERAFpT Eher1§(] ﬁ“éblcefeen and

P. On@ani Br&atdiansni; nobusleyi eyt anaessed, 1loomi) t.ed to,

amoniumion (i.e., NH4) and substi t ut ed annoniun1ions

(e. g. , NH3R+, NH2R2+, NHR3+, NR4+) . Exanpl es of
ForseremslE t gblherdgebst gtenredhaylbe gprrdatred ensaaretHoSeOrR) or an

esﬂé§r|V§@ i6 %Bgyggg%é§%1 qletgykegygyi ether, a benzyl,

IC clo ex awnne tri ["am ne
bquhﬁgpéhetﬁ%gﬁeﬁélmethyl ' or trltyl trlphenylmethyl) ether; a

trimethylsilyl or t-butyldimethylsilyl ether; or an acetyl ester
(-0C (=0)CH;, —-OAc).

For example, an aldehyde or ketone group may be protected as an acetal
or ketal, respectively, in which the carbonyl group (>C=0) is
converted to a diether (>C(OR);), by reaction with, for example, a
primary alcohol. The aldehyde or ketone group is readily regenerated

by hydrolysis using a large excess of water in the presence of acid.

For example, an amine group may be protected, for example, as an amide
or a urethane, for example, as: a methyl amide (-NHCO-CHj;):; a benzyloxy
amide (-NHCO-OCH;C¢Hs, -NH-Cbz); as a t-butoxy amide (-NHCO-OC (CHj) s,
-NH-Boc); a 2-biphenyl-2-propoxy amide (-NHCO-OC (CH;3),CeH CeHs, ~NH-

Bpoc), as a 9-fluorenylmethoxy amide (-NH-Fmoc), as a 6-



10

15

20

25

30

35

et hanol am ne, di et hanol am ne, piperazine, benzyl am ne,
phenyl benzyl am ne, choline, neglum ne, and
wao conestraéri ne, as well as amino acids, such aBCT/G82008/001059

and argi nine. An exanple of agonmon 20 quaternary
ammniumion is N (CH3) 9+. If the conpound is
cationic, or has a functional group which may be

nitoatdrenirgl 6y ganideNH2ZNHayvd® - NH3), 2tteimerhgalst 1 phytibe oxy amide
< Lth i i Qn. es_ of .sui e

R R e e e R

allykpse sgePpvedirorcrhe £913 Alimgennbygeriicvadedsyloxy amide (-
NH-PYEnochi-or i €, s indihalr eaLEs, hydrei adi£; as Ulshwri c,

sul furous, nitric, nitrous, phosphoric, and

phosphorous. Exanpl es of suitable organic anions
Foriedmide, butassexyiat btidltecbdomatrhosepttetdared &0 ester for

fallowi ng organic acids; acetic, . propionic, . L
xdffen e ol ERLG AR Te B R B B B i mutt esten,
a Cpabpépapanbiesteratt ari @ Coittiidialghlkphiasterasceor brtG-

alk{Bd 8ia,-chydnexymeleie, fhenylacetic.c 9l ¥iaM Gster (e.g. a
bengffartl c, benzoic, cinnamc, pyruvic, sallcyclic,

ey c2 Bl HeBepEXy bRz Io, Off fmRh @mide,” for example, as a
meth@l ugnesul f oni c, met hanesul foni c, ethanesul fonic,
et hane disulfonic, oxalic, isethionic, valeric, and
gl uconi c. Exanpl es of 35 suitable polyneric anions
Foriewdnmde, buthirle gyoupl naytled dmtethedeas derihnvedtheoni-sR), for

faqll.ow I ' I ds; | | -g—
o W R ST B SRR o e

CHNBETF@BEH04/ 001059 23 It may be convenient or

desirable to prepare, purify, and/or handle a

correspondi ng sol vate of the active conpound. The ter
i A G S i g S T S T
theredteivd coapcanpliex tok Solutef H @rgdragt i Vinecorpouhdrodrug”, as
use&qlléreqfn,ag%hi\égé 'H%Oldngzm é%‘i‘émwﬂ n%%gég%?gé/?g{eg in

' 1S ma;er, o.vate nay e conveni ent y're red '
vivak, d&idiyidr ahe, dforegkanples wmponodhydftiealdy, the prodrug is

ina@tr Y IRt €es8 Ldd iy dhahecne &fivht cHRYo R, CRNYERLE Nt rovide
or desirable to prepare, purify, and/or handle 10 the

adv%%‘ﬁﬂﬁ@”@oﬁﬁ%ﬁﬁd‘q'n agmdReRt ERH ISR pPot Bt RP 6T RrorREties.
term "chemcally protected form" as used herein,
pertai.ns to a conpound_in vx{ﬂ ch Qne,or_ nore reactiyv

FOT ¢t THET Srial OFF JUPS A8 BF ot BLIEd £Fom Ive BRBOLIT (e.g. a
physiologically acceptable metabeclically labile ester). During
metabolism, the ester group (-C(=0)OR) is cleaved to yield the active
drug. Such esters may be formed by esterification, for example, of
any of the carboxylic acid groups (-C(=0)0OH) in the parent compound,
with, where appropriate, prior protection of any other reactive groups
present in the parent compound, followed by deprotection if required.
Examples of such metabolically labile esters include those wherein R
is Ci-pp alkyl (e.g. -Me, -Et); Ci.; aminoalkyl (e.g. aminoethyl; 2-(N,N-
diethylamino)ethyl; 2-(4-morpholino)ethyl); and acyloxy-Ci; alkyl (e.g.
acyloxymethyl; acyloxyethyl; e.g. pivaloyloxymethyl; acetoxymethyl;
l-acetoxyethyl; 1-{(l-methoxy-l1-methyl)ethyl-carbonxyloxyethyl; 1-
(benzoyloxy)ethyl; isopropoxy-carbonyloxymethyl; l-isopropoxy-
carbonyloxyethyl; cyclohexyl-carbonyloxymethyl; l-cyclohexyl-
carbonyloxyethyl; cyclohexyloxy-carbonyloxymethyl; l-cyclohexyloxy-
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undesi rabl e chem cal reactions, that is, are in the

formof a protected or protecting group (al so known
w@g00a/08m@3ked or masking group 15 or a bl ocked PET/GB2004/001059

bl ocki ng group). By protectingsa reactive functional

group, reactions involving other unprotected reactive

functional groups can be perforned, w thout affecting
carbheyproyedtydd droup;ratyelropyotegtong grobpnyeyxbethyl; 1- (4~

tet&sﬂpa%y&%ﬁa'oky &Qr@oré}i@%geﬁgria step, Wi thout

subst ant’i al ectln the refrai nder of the nol ecul e.
‘§§Era?ﬁﬁr%HYﬁﬁﬁéﬁbF%ﬁbOﬂM%@ﬁ§@?F@%1(RQQﬂps in Organic

- (8ynthesh sdr dplray eedh @itthy 1Bxy Wt $1) 3rd Edition; John
Wl ey and Sons, 1999). For exanple, a hydroxy group
may be protected as an ether (-OR) or an ester
Furtheg( =0 R 1o programpiemsasncaude hitosphethies ;aral glycolate

sa1kgnzyty géf&%maww% &%'ypegaxﬁm{ qu ), 8 &, M'r&eyde into
yl)

(tri phenyl meth trime
PhOFPBan%.R@%Wg. Py | readrdpn UFtlarP}E@@éWFL @@ﬁe#phqsp@@t
folﬂe@dqﬂg hyc@ﬁ@)snatf&{ Qbaﬁﬁhﬁ,a%hcﬁj&%lﬂﬁgg (ﬁfoﬁﬁt—@n@( =0) (OH),.
Sucg g % rot cted E a%e tal 30 or

reSpéctf eﬁiP TR AP BORYAS S FBEE S ) g metabolism
to W@ﬁ&értmﬂiaqilaeddemmemuﬁbﬁbéﬂbﬁimnaygmeapt|on with,

for exanple, a primary al cohol. The al dehyde or

ketone group is readily regenerated by hydrolysis
Als@$|ﬁ@m%.H%ﬂ%%@géxéﬁééuﬁﬁVWé?érem?wmqﬁ§Q§#é§eﬁ@eykﬁlda@hé active

com§5uE@[ EXaMoBpodfld aMiRe , JLEUR ARy e @EQ&?@ifoeéa%ﬁon, yields
as an amde or a urethane for exanple,
tneg AETRg

UHOGE( - NIEO- B Sa BenAoHy9 47 dee @ stgar
derivAHOE QGHREHST g MbCGlolz) cpnasgatd,- it axy ladide amino acid ester
derls OC (CH3) 3, -NHBoc) ; a 2-biphenyl-2-propoxy

amde (-NHCO OC (CH3) 2C6H4C6H5r -NH Bpoc), as a
9-fl uorenyl met hoxy am de (-NHFnoc), as a 6 WO
Acrd@044 080976 PCT/ GB2004/ 001059 24 nitroveratryl oxy

—amde NH- Nvoc a 2-trimethylsilylethyl oxy am de
Foxt U S nBeh 25T B Pl BRIEH A FACRoP Befhbed Heing well
kno@nhhbﬂiexgatu@ssanlneﬂdqmn@xyuanmde KrﬂﬂHeAlt@p)meﬁﬁyla(Me , ethyl
(-ph ul yl h c);, or, in
(Etilﬁi tBa ?%gyilasglggvéslsggn p%/ﬁ- g))%il dzn% )N013 bugyi ?nge%ganpqeer,t“?xutyl
(tBgar boxly¢#cl doHd=gr ouprlmingxpé peidtect @tleagl atPlest éniphenyl
bl%@rr%@mzﬁs ) . ClaghH kY |(n8BL BT Aty (HESIY e @84EN (5ro)

benzoyl (Bz), and acetyl (Ac) .

For convenience, many chemical compounds are represented using well
known abbreviations, including but not limited to, methanol (MeOH),
ethanol (EtOH), iso-propanol (i-PrOH), methyl ethyl ketone (MEK),
ether or diethyl ether (Et,0), acetic acid (AcOH), dichloromethane
{methylene chloride, DCM), trifluoroacetic acid (TFA),
dimethylformamide (DMF), tetrahydrofuran (THF), and dimethylsulfoxide
(DMSO) .

Synthesis

In the synthesis routes given below, the A-B fused ring is shown as a
fused benzene ring for convenience. Compounds in which the A-B ring
is other than benzene may be synthesised using methodologies analogous

to those described below by the use of appropriate alternative
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a Cl_7 hal oal kyl ester (e.g. a C1_-7 trihal oal kyl
ester); atriClL 7 alkylsilyl-ClL 7 alkyl ester; or a
w@200208@re/l - Cl_7 al kyl ester (e.g. a 10 benzyl P&€FGBR(04M01059
ni trobenzyl ester); or as angmnde, for exanple, as a
nmet hyl am de. For exanple, a thiol group may be
protected as a thioether (-SR), for exanple, as: a
stadféngyhaténoetsher; an acet am donet hyl ether (-S 15
CH2NHC (=O CH3) . It may be convenient or desirable
prepare, purify, and/or handle the active conpound
ComHQ¥nPﬁe fo?qﬁ(HrﬁﬁeﬁﬁoHWYEPtIPHemFér?ﬁ"%ﬁﬂiﬂﬁﬁgsedfﬁw nggegion of a
comgrenei 6f Ppefidiang:to a conpound whi ch, when netabolised
(e.g. in 20 vivo), yields the desired active conpound.
igally, the prodrug is inactive, or |less active
he active conpound, but nay provide
ous handling, adm nistration, or netabolic
tih es. For exanpl eFogeme fprodrugs are esters of
e Nve conpound (e.g. a 25 physiologically
acceptabl e netjgbolically |abile ester). During

net abel i sm Eﬁ%er group (-C(=O OR) is cleaved to
yield t [
esterif Ri

rug. Such esters may be forned by
,, for exanple, of any of the carboxylic
acid groups (-R{(=O ) in the parent conmpound, with,
. Where gpproprlate, prior protection of any other
0 W&Et Rve SgRSuBEe st pries SRE L% 1 HE thaPeRPMediso @id Formula 2:
1Aal | oned by deprotection if required. Exanples of
HN suém)netabollcalby Iablle esters include those wherein
is Cl dooraulgiZ (e -Me, -Et); Cl_7 am noal kyl
7g. aminoethyl; 2- (N N- di et hyl am no) et hyl ;
éznnrpholino)ethyl); and acyl oxy-Cl_7al kyl (e.qg.
cyl oxynet hyl ; acyl oxyet hyl; e.g. pival oyl oxynet hyl ;
in Wﬂi%hoﬁyn@thﬁw Q%kaf%%%t9§Y$¥Jﬁﬁously deflned, 1n the presence of
1-(1- nethoxy-l-nethyl)eth | - car bonxyl oxyet
R 1 ﬁE%y?%%%T“éFH?Fem{s%ﬁ?6%6%91%a%b%ﬁ?ﬁ@%?ﬁ%¥%®@01 1-y1)-
1,1,5, BS@BEE&MBthﬂQQBQQﬁM|ﬂ@%@ﬂfﬁﬁbroborate, 2- (lH—benzotrlazol 1-
ﬁ g xyl -carb ongnEthyI cl.ohexy
R LR U S L
(dlmbtoyahmtanMdpy¢ W£hitmuwuﬂa39ﬁ6d&CT/GBZOO4/001059 25
hydr%%% 8P¥ ﬁ Feg% {leta{z%lﬂédr Ry{f%’]%r%)gg ce 3f a base, for

car t'et’f ahydr opyranyl oxy
exam§épbghy$Qg@qgg%@ﬁhylamlne, in a solvent, for example

dindthyt L& ey diopy anyh) SaienyuhexysethWenp@Rdture in the range of
0°C to the boiling point of the solvent used.

Alternatively, compounds of the present invention may be synthesised
by conversion of a compound of Formula 1 into an activated species,
for example an acid chloride or an activated ester such as an N-
hydroxysuccinimide ester, using well-known methodologies, and reaction

of the activated species with a compound of Formula 2.

Compounds of Formula 1 may be synthesised by reaction of a compound of

Formula 3:
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1- (4-tetrahydropyranyl)carbonyl oxyethyl). 5 Further
sui tabl e prodrug forns include phosphonate and
w@bopgosmre salts. In particular, hydroxy groupsST/GBZI}/001059
can be nmade into phosphonatezprodrugs by reaction
wi t h chl or odi benzyl phosphite, followed by
hydr ogenation, to form a phosphonate group
-OP(=0) (OH) 2.010 Such a group can be cl eared by
phosphgt ase en2yuregduring metabolism to yield the
activeg/drug w the hydroxy group. Also, sone
' 2 tlvated enzymatically to yield the
) whi ch, upon further
3 ylelggﬂﬂgégghe active conpound. For
exanpl-, the prodrug may be a sugar derivative or
ot her @l ycoside conjugate, or may be an amino acid
L1 yat Acron Far _conveni_enc
in %ﬁggﬁcal§n0¥§ﬂ&%§naUSlyexggggﬁfearu5|?Pmpo 4% Engorm&&a 4
abbr ei ati ons, including but not I|n1ted to, nethyl
ethyl (Et), n-propyl (nPr), iso-propyl (iPr),
Bu), tert-butyl (tBu), n-hexyl (nHex),
(cHex), phenﬁ; ﬁ;ﬁg bi phenyl  (bi Ph),
n.ohthyl ﬁethoxy (MO, ethoxy
&1 (Bz), and acetyl (Ac). For
'y chem cal conpounds are represented
khownOkbbr evi ati ons, including but not
et hanol (MeOH), ethanol (EtOH),
¢ PrOH), nethyl ethyl ketone (MEK), 30
ether or dlethif ether (Et20), acetic acid (AcOH),
in @h¢bhamoﬂethan@re%unﬁshyle@finﬁd Obkde nDMre of a compound of

Lflyoro etic di fornan1de
For%‘gtdraa yg rde‘ ur anp?ﬁ'ﬁl—ig)é ‘%’m&la h)ﬂ I foxiae™" F%gﬂame' for
exagpleynydiEriige| hythetsy mitdshalfoutreshgi veasdetowt ehease, for

exaﬁp@eft@ﬁgkﬂylﬁglhé S&ﬁwwbd%§m2 1£LEHE1pQ%Qé§B§ 6f'¥gsogbent for
conveni ence. npound e he A-Bring is ot

S*fRaf b‘é%éa&a?e%y%%ﬁﬂ%égﬁé% e ﬁgtﬁ@PﬁaﬂW@gul@sthe range of

occap@lagows i1t Qg those desent bedh Relowsby. the use of
appropriate a ?ternatlve WO 2004/ 080976

PCT/ GB2004/ 001059

Compounds of Formula 3 or Formula 4, or mixtures thereof, may be

synthesised by reaction of a compound of Formula 5:

1
" O R Formula 5

in which R' is as previously defined, with a reagent capable of
hydrolysing a nitrile moiety, for example sodium hydroxide, in the

presence of a solvent, for example water, at a temperature in the

range of 0°C to the boiling point of the solvent used.

Compounds of Formula 5 may be synthesised by reaction of a compound of

Formula 6:
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20

26 starting materials. Conmpounds of the present
i nvention may be synthesised by reaction of a

w@eooposnyde of Fornula 1: 0 1 NH Fornula | Q (PQHGBRID4/601059
in which R is as previously dgfined, with a conpound
of Formula 2: HN (X), Formula 2 RC1 RC2 in which n,
Rcl, RC2 and X are as previously defined, in the
presencgNof a coupling reagent system for exanple

oroborate, 2-(1H benzotriazol-I-
378- t et rgmty lur oni um hexaf | uor ophosphat e or
H (di Retiyl ami nopropyl ) et hyl car bodi i m de
hydr ochl ori de/ hydroxybenzotri azole, in the presence of
in ghhalb ™ toras @rgnpPesdy i ddpmepy| et hlylamongound @f Formula 7:
sol veny, for exanple 15 di nethyl acetam de or
di chl gr omet hane, at a tenperature in the range of 0C
e\ boi | i ng poi nt of the sol vent used.
erndi vel yFoaaopornnds of the present invention may
hesi sed by conversion of a conpound of Fornul a
1l into an activated species, 20 for exanple an acid
in chéowradenoe af adaseat édrestaiplsuchdasm amefloxide, in a solvent,
H i d Cusi ‘
Fo e e p LI E IR g pagpaocavenser,
forwekémpl &€ @rpelindrafidearteuyl at 22 GCoppoahdse afn Fbrenubagd of 0°C to

. hesi b i f d of 25
hrB it $H0 D0A0S0878" PCH Eh2004/ 001050 27

Compounds of Formula 1 may also be synthesised by reaction of a

compound of Formula 8:

Formula 8

in which R is as previously defined, with a reagent capable of
hydrolysing a nitrile moiety, for example sodium hydroxide, in the

presence of a solvent, for example water, at a temperature in the
range of 0°C to the boiling point of the solvent used, followed by
reaction of the resulting intermediate with a source of hydrazine, for
example hydrazine hydrate, at a temperature in the range of 0°C to the

boiling point of the solvent used.

Compounds of Formula 8 may be synthesised by reaction of a compound of

Formula 9:

O Formula 9
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25

OOOH /I RFornmula 3 in which R is as previously
defined, or a conpound of Fornmula 4: 0 OH O Fornula
W@ 2000080976 R1 i n which RL is as previously defiPedGBor04a01059
m xture of a conmpound of 5 Forgula 3 and a conpound of
Formula 4, with a source of hydrazine, for exanple
hydrazi ne hydrate, optionally in the presence of a
in phseh H.0is exanpla@kylietdnd amiing, a opdnmnakl yfi Rotiiea 6, in the

preQESé@ﬂ%@ O%a@esoh%?Q&HmEQE tP l%mhﬂgu Erlfyhlum of

hyl at ed s spirit, at a rat uré in t e range
hexeﬁﬁﬁ%ﬁ¥4ﬂﬁq&%zﬂﬁﬁg Boithe Eref¢ﬁ£%nﬂfvén§0lﬁﬁﬁ$ f@r example

tet§Qﬂ?&%H¥H%dﬁf ggrgn%é% %lgguggrgylgﬁe Ta?é% d¢tHﬁﬁé to tqf boiling

t her eof synt hesi sed react a conmpoun
poigt Fbrihd éOBVGEﬁCW$q@ Formula 5 0 in which RL is as
preV|oust defined, wth a reagent capable of 15

h lysin itrile noi ety, for exanpl e sodi um
Comﬁ§ %&ﬁﬁéE%“WuEﬁe Iﬁﬁb?@néﬁntﬁe%%%ﬁﬂ PENTethss eranpraus to
thopat é¢scuitbeal tienper@Azree7en the range of 0C to the

boi I ing point of the solvent used. Conpounds of

Forrmula 5 may be synthesi sed by reaction of a conpound
Comgpungdy FHofiarmals: 1 \We Y2004 089 976 PEFL €82 00 /31088 ap8logous to

thoSd & s&ibed above in which the nitrile moiety in all Formulae is
replaced by other moieties capable of generating a carboxylic acid,

for example ester or carboxamide moileties.

Compounds of Formula 2 are commercially available or may be

synthesised by methods reported in the chemical literature.
Compounds of the present invention in which X is CR*RY, in which one of

R* or R* is an amido moiety, and which may therefore be represented by

Formula 10:

Formula 10

in which n, R®, R®, R! and R¥ are as previously defined and R"™ and RY
are each individually selected from the group consisting of H,

optionally substituted Cji.po alkyl, Cs.zp aryl, Cipp heterocyclyl, or may
together form an optionally substituted Cs.; cycloalkyl or heterocyclyl

group, may be synthesised by reaction of a compound of Formula 11:



Formula 6 Hin which RL is as previously defined,
with a conpound of Fornmula 7: 0 O Formula 7 in the
w@r@3mses of a base, for exanpl e sodi um net hoxPUEGBRIV4M01059
solvent, 5 for exanple nethapel, optionally in the
presence of a water scavenger, for exanple'ethyl
propi onate, at a tenperature in the range of 0Cto
the HOiling point of the solvent used. Conpounds of
Formulia 1 may al so be synthesised by reaction of a 10
oungypf Formula 8: 0 / OCN Fornula 8 R in which
is ag previously defined, with a reagent capabl e of
§hng anitrile noiety, for exanple sodium
he presence of a solvent, for exanple
perature in ?pe 15 range of OC to the
used, Eollome 1by
ihe result nt er medi a source
drazi ne hydrate, at a
Cto the boiling point

ngerof

tenperature in
of the solvent useld. R0 Cbnpounds of Formula 8 may be

: i sed 2 r xo und mul.a 9:,..0

v JHLReR) 9 e achioncol. e ol Sl 8. .
CompETERZ 4001 058NR 28 nimhirdishRE" | snal K arealsleybreviously
der@hO4P, it areq8polngt af ¢ &%}Hﬂéiﬂéagbﬂttiy%téﬁ'e§890§xample 2-

of a base, for exanple triethylam ne or hi um

> 1Hﬁ€?%%*i’ﬁﬁzﬁlsrlr&%i RATE" 3rﬁ%tﬁr@§éw&érawanstcﬂt@éﬁ@wmborate,
- (harpexadgdi®zol-1-y1)-1,1, 3, 3~tetramethyluronium

hexafluorophosphate or (dimethylaminopropyl)ethylcarbodiimide
hydrochloride/ hydroxybenzotriazole, in the presence of a base, for
example diisopropylethylamine, in a solvent, for example

10 dimethylacetamide or dichloromethane, at a temperature in the range of

0°C to the boiling point of the solvent used.

Alternatively, compounds of Formula 10 may be synthesised by

conversion of a compound of Formula 11 into an activated species, for
15 example an acid chloride or an activated ester such as an N-

hydroxysuccinimide ester, using well-known methodologies, and reaction

of the activated species with a compound of Formula HNRVRY?,

Compounds of Formula 11 may be synthesised by deprotection of a
20 protected form of a compound of Formula 11, for example a compound of

Formula 12:

O

N (), Formula 12

RC1 RCZ

in which n, R®, R®, R' and R* are as previously defined and R™ is a Ci.



tetrahydrofuran, at a tenperature in the range of -80C
to the boiling 5 point of the solvent used. Conpounds
W@bRooH08090d a 9 may be synt hesi sed by net hods anedDGB2®4/001059
to those described in WO 02/26576. 10 Conpounds of
Formula 1 may al so be synt hesised by net hods anal ogous
to those described above in which the nitrile noiety
s alkylakloBor mdiag wsllr em»acedatbyd@wgaresrmifetri esammpaakmlaee—
catQinQﬁQﬁ@&hmgsfsqg{qg%y Egséﬁée b % fﬁ §8£§x1&é, for
car boxam de moi et oun or rrul a
exagRhret it am g?ra%/ﬂai?l}laﬁl élyérfoﬁg;;rbén shpthessisyed by a solvent, for
exafildogs cirepont ¢ ﬂdtﬂd%%d@@ﬁﬁ&éﬁﬂ aklﬁeféﬁﬂgﬁétugganUﬂQ§ range of
of the 1Lgresent invention in which X is CRXRY, in which
5 0°Cdite BBF PRI Reips gf B dolBretYEehnd which may
therefore be represented by 20 FOHTLH a 10: 0 C~' NH

NORNL_ ~
COMRRTRE PF ﬁﬁm%y ﬁ%yag élégd E’é‘%}? di?glp;?uagFl?]%oF ormula 1
by aimel L‘Rl‘élfi@nlel\tZescaneae@amhthmh vi dual I y selected from

the group consisting of H optionally substituted

Cl_20 alkyl, C5_20 aryl, C3_20 heterocyclyl, or may 25

10 Compe@ihef FOFMMAR B ITnat1ey CoupstFiaitledagsiyable or may be

syn€NEs DAk Wy AEtRSILrRGYekYh 19roup cneBycde 1SyRihestsed

by reaction of a conpound of Fornmula 11: WO

2004/ 080976 PCT/ GB2004/ 001059 30 O XjNH O Forrmul a |

CompoulRlsX ¥ the present invention in which X is NH and which may

therefore be represented by Formula 13:

Formula 13

15
in which n, R®, R®® and R' are as previously defined, may be
synthesised by deprotection of a protected form of a compound of

Formula 13, for example a compound of Formula 14:

PaN
O N q ) Formula 14
N O Me
R’ %(
RS cz\ﬂ/

= T\éi\/le

20 in which n, R®, R®® and R! are as previously defined, using well known
methodologies, for example acid-catalysed cleavage, in the presence of
an acid, for example trifluorocacetic acid or hydrochloric acid, in the

presence of a solvent, for example dichloromethane or ethanol and/or
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RCI Rc2 Rin which n, RO, RC2, R and RX are as

previously defined, with a conpound of Fornul a
WORNRMNDSNZe i n which RNI and RN2 are as previ ouBCH/GB2004/001059

defined, in the presence of a -goupling reagent system

for exanple 2 5

(1H benzotriazol-1-yl)-1,1, 3, 3-tetranet hyl uroni um
watdd,l afl HOEGRAI@l@re in the range of 0°C to the boiling point of the

2-(1Hbenzotriazol-1-yl)-1,1, 3, 3-tetranet hyl uroni um
SOREES 'G6F ophosphat e' or

(di met hyl am nopr opyl ) et hyl carbodi i m de hydrochl ori de/

nzot ri.azole, in the esenc f a base, for

Cmﬂ%g%%%gggi%%5%P€p§ﬁe?%§p§%iH@?E?ﬁl%ag FV@nf?m?%HnJS of Formula 1
by ehtgmpirevioueh ymeteliyk deed avitdedsr di chl or onet hane, at a

tenperature in the range of O0C to the boiling point

of the solvent used. Alternatively, conpounds, of

CORIASaC 1 0t P IS By nt MES 6] BY Vil &r FoliRef i which R* is an
acyiompadeng, oindomithandil thd@fatecabd i malredecsipesi®s Fdr@fila 15:
15 ex e an acid chloride or an activated ester such
hydr oxysucci ni m de ester, using well-known
Ql ogi es, and reaction of the activated species
a d¥rtpound of Fornul a HNRNI RN2. Conpounds of
la 1 may be synt hesi sed by deprotection of a 20
ted formof a conpound of Formula 11, for
exanplle a conpolind of Forrmula 12: 0 RRH N 0 Han{
i B X,0 RCl Rc2 R C1 C 1 in which n,
as( eviously deffomedhizanl RO1 is a
CT/ KB2004%001059 31 4 al kyl group,
usi ng wel I™knovin netfiodolpgi es, for exanpl e base-
cat al ysed hydrol ysR§'"kf the presence of a source of
hydr oxi de, for exanple sodium or |ithium hydroxide,
in ivhitdhenpre8engé ofd &'setyery prk0fously defined and R® is selected

from the group consisting of optionally substituted Ci20 alkyl, Cs.zg

aryl and Cj.;p heterocyclyl, may be synthesised by reaction of a
compound of Formula 13 with a compound of Formula R®COX, in which RS
is as previously defined and X is a suitable leaving group, for
example a halogen such as chloro, optionally in the presence of a
base, for example pyridine, triethylamine or diisopropylethylamine,
opticnally in the presence of a solvent, for example dichloromethane,
at a temperature in the range of 0°C to the boiling point of the

solvent used.

Compounds of Formula R®COX are commercially available or may be

synthesised by methods reported in the chemical literature.

Compounds of Formula 15 may also be synthesised by reaction of a
compound of Formula 13 with a compound of Formula R®CO;H, in which R
is as previously defined, in the presence of a coupling reagent
system, for example 2-(lH-benzotriazol-1-yl)-1,1,3,3-
tetramethyluronium tetrafluoroborate, 2-(lH-benzotriazol-1-yl)-
1,1,3,3-tetramethyluronium hexafluorophosphate or
(dimethylaminopropyl)ethylcarbodiimide hydrochloride/

hydroxybenzotriazole, in the presence of a base, for example
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15

20

exanpl e water and/or tetrahydrofuran, at a tenperature

in the range of 5 0Cto the boiling point of the
waodnps7aised. Conpounds of Fornula 12 rmay be PCT/GB2004/001059

synt hesi sed from conpounds of 3Bornmula 1 by the

previously descri bed nethods. 10 Conpounds of Fornul a

HNRNI RN2 are conmercially avail able or may be
diigpprhesi sy Iyrimet hosa rsepoened for tehempheniioedthylacetamide or
 driter 0 n s_of the sent |nve tian in
dl%ﬂ% ﬁﬁégﬂan?mﬂ agg A eH ey %ﬁeré?ore Be ?e%?ésen?he boiling
poipyr Pdr hin¢ asdiFen@ uékd N i N ON\(1)n Fornula 13 R1

NH 15 RC1L RC2 in which n, Rcl, R C2 and Rl are as

previously defined, ma be syntheS|sed by
ComipopRae et | TAFTBH 2R pFBtte A Ed CPBRR B 1d Yo BlpblaRl ofor may be
syrforertikad 13y fcamoax appbe @ dC arpona d-idmikar mil e hur@ .

BNH iNOe\ | -- N)n Fornula 14 1 N (r) Me Rcl

Rc2Y Y--- fie O Me 20 in which n, Rcl, R C2 and R1
Comgroginds pf eviowpslepedef imethtigsi hy weldh RnoanNR®, in which R* is an
amiRt Bedeh 0G0 &e&e@garaqloe vAGLH- £4) aé%%%@logée@é/%%resented by

the presence of an acid, for exanple trifluoroacetic
FOorzRi'@ 8P hydrochloric acid, in the presence of a

sol vegt, for exanple di chi oromet hane or ethanol and/ or

wo 2004/ 080976 PCT/ GB2004/ 001059 32 water, at a
et 8 &ﬁe in the range of 0C to the b0|I|ng poi nt of

(W)n H Formula 16

N

in which n, R®, R®® and R' are as previously defined, Y is O or S and
R™ is selected from the group consisting of optionally substituted Ci_pg
alkyl, Cs_p0 aryl and Cs-; heterocyclyl, may be synthesised by reaction
of a compound of Formula 13 with a compound of Formula R™NCY, in which
Y and R™ are as previously defined, in the presence of a solvent, for
example dichloromethane, at a temperature in the range of 0°C to the

boiling point of the solvent used.

Compounds of Formula R™NCY are commercially available or may be

synthesised by methods reported in the chemical literature.

Compounds of the present invention in which X is NR¥, in which R* is a

sulfonyl moiety, and which may therefore be represented by Formula 17:
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15

20

sol vent used. Conpounds of Fornula 14 may be

synt hesi sed from conpounds of Fornmula 1 5 by the
w@e@viognezd y descri bed nmet hods. Conpounds of thRCPGB@AN01059
invention in which Xis NRX, in which Rx is an acyl
noi ety, and which may therefore. be represented by
Formula 15: 0 NH VN N(1)' Fornmula 15 N Rcs RCl RC2Y
0 1@Qyin which n, Rel, RC2 and Rl are as previously
defined and RC3 is selected fromthe group consi sting
tonally substituted C1_20 al kyl, C5_20 aryl and

rocyclyl, may be synthesised by reaction of

ppund of Forrmula 13 with a conpound of Formul a
, in whi¢h RC3 is as previously defined and X
.U|table lleavi ng group, for 15 exanple a hal ogen

r?qH?lly in the presence of a base,
| ' ?lethylan1ne Fggmula 17
di i sopr cpyLet ineN-optidgidl |y in the presence of
a solvent, for M"exa e dléhiéronethane at a
tenperature in theR Cto the boiling point of
the solvent used. 20 Cbnpounds of Formula RC3COX are
in QHH@EHCI &ty rVainlkabl exrer aHHNr@ELOL&)Uyt hesised dayl R°* is selected

hods reported in the ch nic [iter ture.
xR HOTE T oPor FIS T8 Ry 8100 bE ypt NeGis Gy Lyt Coms
aryil eacd | @roOhe e 2 yodFpoumly dfe Eanhn¢%iSE§-WWthe%ption of a
com%ggp&’l'gp E%frmﬁgényﬁ %1@%%pélﬂld%‘fcgoﬁg§la 'R‘slﬁcl in which R®

reviously Ined, 1n presence of a coupling
is Péa@’é@i\flo”ﬁls’t gﬁflqaeﬁl, é@éﬁﬁp@lly in the presence of a base, for

exadp{dHhpenaold, i azobtrlymlink, dx alasobebpgne&mamnae; Ut the
tetraf%yorob r at

(1H .
oxe 165 of L CPAREL Y1 ORI Nexur (6P SBREAHiTa: o SgTPerature

in tdeneidyd ad neprapyhkebbyl Gay bedihi b decty dioaebhorige.
hydr oxybenzotri azole, in the presence of a base, for
exanpl e

Compounds of Formula RS's0,Cl are commercially available or may be

synthesised by methods reported in the chemical literature.

Compounds of the present invention in which X is NR¥, in which R¥ is
selected from the group consisting of optionally substituted Cj.po alkyl
or Ci.po heterocyclyl, and which may therefore be represented by Formula
18:

(1)n Formula 18

C1' - C

R™R

in which n, R, R®® and R' are as previously defined and R® and R® are

each individually selected from the group consisting of H, optionally
substituted Cy.p0 alkyl, Cs—po aryl, Ci-zo heterocyclyl, or may together
form an optionally substituted Cs.; cycloalkyl or heterocyclyl group,

may be synthesised by reaction of a compound of Formula 13 with a
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WD 2004/ 080976 PCT/ GB2004/ 001059 33

di i sopropyl ethylamne, in a solvent, for exanple
walemensngr@cet anmi de or di chl oronmet hane, at a PCT/GB2004/001059

tenperature in the range of OG to the boiling point

of the solvent used. 5 Conpounds of Fornmul a RC3CO2H

are commercially available or may be synthesised by

comg! la0@l§ F@ﬂﬁl{ltae@c"d(bRFhelﬁhﬁm&ﬁ'Rc“ latner atubee s:ewa@esly
the present invention in whic

efJF%?Cﬁ s AN e TFSSoFSt Af o%rﬁediblcﬁﬁ‘? e?%/en gloﬁh?’éwl?\ggey Sodium
cyaridierrehgtei e depresent edidnetokPodormdra de6: 10 ti@ Hreshince of a

sol Aﬁgg%ﬁg %ké%g#%%ﬁ%g%gnigu'4§twbn§§§37%9;tﬁgzgr ?eﬂée of an acid

as previously defined,
catdlysk, ofoS axmmpﬂawaCESiseéemd;edtfaotﬁmﬁagagneapln the lange of 0°C

nsi ti ti,tysed C1_20 al kyl,
to %ﬁeg) ary £H8P fogg %?%%%CF%% "may be synthesi sed
by reaction 15 of a conpound of Formula 13 with a

Com;g&mu% di\'ﬁ?{Mc O%NSQQ’ cdnﬁhe%igbl}fl a\/%qanh@ @f%\a%/s be

revi ousl ned, in the presence of a solvent, for
syngyerisice aVthqﬂamﬁﬁetrﬁaﬁete%tma thenpeditdre Lhef el tange
of OCto the boiling point of the solvent used. 20
Conpounds of Fornmul a RNSNCY are commercially avail abl e
Useor may be synthesised by nethods reported in the

(%Eggéﬁﬂ 1kbéﬁ%fﬁﬂ“ﬂ%ovgggpQﬂﬁg%eogoﬁﬁﬁnﬂﬁﬁs%BElelcally, active

i nvention in which is NRX, in which is a

in e%ﬂ#?ﬁ?¢P9nBP%t®€t%ﬁ%§Ywﬁ?c%mﬁ%y therefore be

represented by Formula 17: WD 2004/ 080976
Theagl 20%4/Op%&?%we%4he9egmH;@rtains to compounds which are
capable of inhibiting PARP activity, and specifically includes both
compounds with intrinsic activity (drugs) as well as prodrugs of such
compounds, which prodrugs may themselves exhibit little or no

intrinsic activity.

One assay which may conveniently be used in order to assess the PARP
inhibition offered by a particular compound is described in the

examples below.

The present invention further provides a method of inhibiting the
activity of PARP in a cell, comprising contacting said cell with an
effective amount of an active compound, preferably in the form of a
pharmaceutically acceptable composition. Such a method may be

practised in vitro or in vivo.

For example, a sample of cells may be grown in vitro and an active
compound brought into contact with said cells, and the effect of the
compound on those cells observed. As examples of “effect”, the amount
of DNA repair effected in a certain time may be determined. Where the
active compound is found to exert an influence on the cells, this may
be used as a prognostic or diagnostic marker of the efficacy of the
compound in methods of treating a patient carrying cells of the same

cellular type.
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N\ ~~~(1)n Formula 17 R S1 RCIR C2\ 0 in which n,

RC1, RC2 and Rl are as previously defined and Rsi is
w@eioe08®@ds from the group consisting of opti onedT/%GB2004/001059

substituted C1-20 al kyl, Cs-2Q; aryl and C3-20

het erocyclyl, may be synthe3|sed by reaction of a 5

conpound of Formula 13 with a conpound of Formul a

TheRSewﬁllziﬁed’dﬁle%EQhaﬁﬁlsed ﬁe@eSllﬁ)rﬁ’Vth@SI:&fnﬂ&fﬂ %d,treatlng a
l.ONa In the nc a pbase,
cor S F A e SRiPeE ny PR o ol FCUpRay PG H e, whcher of a

lnmmheorpa®sen@@loﬂeagsahvemtsrimwlﬁxamnheatlons) in which some

des@r@gl Qlﬁ@f?ﬂehu% & ef'fec,ac tl%nggfxﬁé c? f'on_1 Eg%\;g]gé]gq—_h% 19%1}311:1011 of

e boi poi ni of the sol vent use
tthPrFéF?ﬁﬁz?ﬁ%§%§CE€H@%ﬁ%?“eoﬁﬁ§r%ﬁ%ﬂq@$5a9a¥¢%ﬂﬂﬁéq@rlnayhe rate of

pldﬁ;&essyn& hegitsed bye neithods b@@@fésﬁq bRel herLhem ¢l tne

coqﬁﬁ ?%g&%L%i C?ngg'aﬂféﬁn gre%sgﬁgég%§Q%%%ﬁﬁ?ﬁghylactlc
meagroap caﬂsm&pphgl@ﬁuvpuwoaabbyusub@Edtuted Cl-20 al kyl

or C3-20 heterocyclyl, and which may therefore be

represented by Formula 18: O NH iN N (1)n Formula 18
Thentges RAERRC22R 'Gfd AakkiehralatRe ToRME ame RE ardive
con@&uﬁﬁ@vir@u.lfdn)ﬁ uﬁlefi&@gu?;mld kB@ﬁn afk RGavate metQEleeaC?uch means

i vidu selecte om t he up ,consj sting o

mClugl oRArT P }ysuﬁggweﬁ e(fJ €1v9% ?f?%tpl&%lﬁbn Qriydiaggongas used
in N@Eetoeqtﬂqﬂt oardnﬁ®EKam}etHHCerfﬂypmsan optpatdldyar, the active
con@%gﬁﬁété&t§ ng%%}?tg ;gét%@t@élteo£hge§cet gﬁgcéyl glru%%%’r of cancer

e synt hesi se y reaction of a conp
chepgihgp%pmj;qﬁaﬁﬁegts, which include the top01somerase class of

poisons (e.g. topotecan, irinotecan, rubitecan), most of the known
alkylating agents (e.g. DTIC, temozolamide) and platinum based drugs

(e.g. carboplatin, cisplatin) used in treating cancer.

Active compounds may also be used as cell culture additives to inhibit
PARP, for example, in order to sensitize cells to known

chemotherapeutic agents or ionising radiation treatments in vitro.
Active compounds may also be used as part of an in vitro assay, for
example, in order to determine whether a candidate host is likely to

benefit from treatment with the compound in question.

Administration

The active compound or pharmaceutical composition comprising the
active compound may be administered to a subject by any convenient
route of administration, whether systemically/ peripherally or at the
site of desired action, including but not limited to, oral (e.g. by
ingestion); topical (including e.g. transdermal, intranasal, ocular,
buccal, and sublingual); pulmonary (e.g. by inhalation or insufflation
therapy using, e.g. an aerosol, e.g. through mouth or nose); rectal;
vaginal; parenteral, for example, by injection, including
subcutaneous, intradermal, intramuscular, intravenous, intraarterial,
intracardiac, intrathecal, intraspinal, intracapsular, subcapsular,

intraorbital, intraperitoneal, intratracheal, subcuticular,
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WO 2004/ 080976 PCT/ GB2004/ 001059 35 conpound of

Formul a RCACORCS5, in which RC9 and Rcs are as
w@e@viognezd y defined, in the presence of a redPCi/G§2004/001059

agent, for exanple sodlun1 cyahobor ohydri de or sodium

triacetoxyborohydride, in the presence of a solvent,

for exanple nethanol, optionally in the presence of an
:Lnt@@jaﬂtﬁcﬂ%h:@' %ﬁbaaﬁ@fno&ﬁﬂ”@h@ ﬁﬁﬁiais(%eﬂﬁjalg ki'%/t 1§1planttof a depot,

ture Iinther he. boi ling poin

forang oﬁf@ﬁ?tﬁ%%ﬂxsé%ﬁﬁobﬂEE?Wﬁscﬁ FhtYa RCACORcsar e

comercially available or may be synthesised by
TheMBLBPAS: heRoLLed dncdRechem cali lht ega&éarteebrgja@et’ﬁﬁmal a

The present |nvent|on provi des active compoun
mam§ﬁé0|?|ﬁﬂﬂqﬁF (8e¥i v YRR NAL Bi t3 ﬁ@mﬁﬁéracﬁlkﬂttyaoﬁouse)
murEA8P<e155 Ehalotleém ‘@tiinee’( ea§ UsSQiZ’Jgh?rﬁélhnepe(ret gi.ng tor),
unds e of |nh|b|t|n

eau BT IR e E a0t 1 AP ! ni e Both ¥ AhGanaE B/ @

monWwel h (¢ i r imrgmosact i halttopn( dr agsyreas ewel | g@&lmaodtugmpmrﬁzee,
ﬁ Gghansonpaynd i£hRAdrugs may thensel ves exhibit
ore B aggogﬂho ?nt%?n5|€'act|V|ty 20 One assay which
nay conveniently be used in order to assess the PARP
ForinQhkbiddHn of fered by a particul ar conpound IS

.described in.the _ex | es bel ow. e present
WhilEy Cht PO I PhEr E5t SURdEet o bR Bt TANIbiEmig L ehered alone,
it astpvé;qmaﬁlePARPpi¢samtcehlascannhanmangutrwﬁkmﬁDMpgs$ai@h (e.g.,
forﬁ%h%t% )h c%%gr?%ﬁr??t&!tvei ?ggu&rl%oJct%QeaS&ﬂnﬁlcﬁn%onplguggflned

prefera ormo ar maceut
aboa@eeb@wfeerc@nﬁbs@w . msa@hplaalff@tqwalﬁ@ylxb@cceptable carriers,

adjmaﬁts seddinivhtE0 &rldeﬁtw ve; 130,06y exang| %,ta%lllsers,
cells %?% é)cgsrov\/n in V|tro and an active

of
o2 GRBBGHE br GUIRE CFHRD. CnDRGE: AU =ara o] SAoHAq Cphhose
skiefitecin ofhd ket eodpotidnanlyhhose eahksapbseryed. pAdphylactic
agegﬁgnples of "effect”, the anobunt of DNA repair
efféected in a .certain tine nay be determ ned. Were

t he
Thus, the present invention further provides pharmaceutical

compositions, as defined above, and methods of making a pharmaceutical
composition comprising admixing at least one active compound, as
defined above, together with one or more pharmaceutically acceptable"
carriers, excipients, buffers, adjuvants, stabilisers, or other

materials, as described herein.

The term “pharmaceutically acceptable” as used herein pertains to
compounds, materials, compositions, and/or dosage forms which are,
within the scope of sound medical judgement, suitable for use in
contact with the tissues of a subject (e.g. human) without excessive
toxicity, irritation, allergic response, or other problem or
complication, commensurate with a reasonable benefit/risk ratio. Each
carrier, excipient, etc. must also be “acceptable” in the sense of

being compatible with the other ingredients of the formulation.

Suitable carriers, diluents, excipients, etc. can be found in standard
pharmaceutical texts. See, for example, “Handbook of Pharmaceutical

Additives”, 2nd Edition {(eds. M. Ash and I. Ash), 2001 (Synapse
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35 active conpound is found to exert an influence on
the cells, this may be used as a prognostic or
waole@gnewré c mar ker of the efficacy of the conpoUG#2004/001059
nmet hods of treating a patient,garrying cells of the
same cellular type. WO 2004/8%0976 PCT/ GB2004/ 001059
36 The term"treatnent”, as used herein in the context
Inf?ﬁm&%ﬁﬁiF@Qo%rgﬁ@ﬂdhkLQnEn?ﬁ&&@i?&egeﬂefﬁlhyﬂmo “Remington's
reat ment _and  t her apy, et her, of a uman_.or_ an 1
Phaaﬁ?ﬁ%trtl(falg.scmn%?@r iZﬁﬁgye%ﬁ%atpi%ﬁnﬁpﬁlrwﬁf%th”la“‘S Ny
wilsone, EN;r eddt heaapeutk ofePfi@ctadesitachl ebrerdpifors”, 2nd
.exanpl he inhibition of 5 the progress of the
edlgéﬁ%itﬁ%ﬁﬁ and includes a reduction in the rate of
progress, a halt in the rate of progress, anelioration
The?%ok?@la%%HHﬁ %E?ncofy§hﬂ%%&3y0$etﬂkéééﬁﬁgﬁtiﬁﬂhnit dosage form and
reatment as a prop actic asure (i,e.
mayp P phy TRk ) qysaﬁVsTg%qﬁﬂSuHEafeﬁﬁfwfhégtEPﬁ1a%ﬁHQEn8Parmacy'
sucasmesesdderrailmdeetat estdro ofheruseingf iacbi yesodapenntige active
coﬂ %u%gn%yygtﬂﬂjnc%%%D gr“ﬂylhtg8£§%§¥§ﬂe TRaNs: ﬁ%{%haccessory
feans ' 1 Acl ude cy ot Xl C regi mes o rugs and/ or ,
ingredishhg- radigsniesnl asthis d9rnphatiens Pest REFRAGTI by uniformly
anddiibhbehent: £anaelyihyPeseo ladsPakht L4 ahe tBeid€tddtPound with
~conpounds ‘are known to potentiate the actions of a .
ligydRperrBieTarmter 126 HEHEEREr SpY ¢ redtERe <O Miitdn and then if
nedeRchudeshhei fopoiesppeawse cl ass of poisons (e.g.
topotecan, irinotecan, rubitecan), nost of the known
al kyl ati ng agents (e.g. DTIC, tenozol am de) and _
Foyphdbithons besededingshe (up ofat bopl i woletsphsat isyspensions,

dnkn Ligatidg capser 20 Aet | Ves&omoundsnibys alpsaders,
amgéﬁuged as cell gglt%re addi ti ves ?o Jnhi_gitn P&hP, =

cagsprle6x afpFetsm Pérdér FPXERSY t PYRPLTI IO 1EE” KOmF T LS
oirhemekhegapeutisstagent sefs,i @pralyng miadisat ifoams, lotions, oils,
b treatneTts in vitro, a@gt&%% conmpounds may al so be
ONSEF a8 1 PEF Y201 %N P n® Vi 150 “dssay, for 25 exanple, in

order to determ ne whether a candidate host is likely

Foééhla?ﬁ%ﬁ@i%%I{éﬂﬂé'fgéFQEEE MR thea cPoEngd. i by ingestion) may

questi on. mnistration The active conmpound

. or
be pHrepsracedt peali SOMISsPRT oh TERpAPsFRS LIRS, SBChttT & tablets,
ca@OMRRURANIRY H& MBI ededniand sabjectadayvanyompound; as a
conveni ent route ofﬁa%g}nistration whet her.
e

po%ﬂ%ﬁ(ﬂﬁ 85?P9}e?ﬁﬂqﬁj ngqﬂ,ogtsFﬁ%en51on in an aqueous or non-

aqueous liquid; or as an oil-in-water liquid emulsion or a water-in-

0il liquid emulsion; as a bolus; as an electuary; or as a paste.

A tablet may be made by conventional means, e.g. compression or
molding, optionally with one or more accessory ingredients.

Compressed tablets may be prepared by compressing in a suitable
machine the active compound in a free—flowing form such as a powder or
granules, optionally mixed with one or more binders (e.g. povidone,
gelatin, acacia, sorbitol, tragacanth, hydroxypropylmethyl cellulose);
fillers or diluents (e.g. lactose, microcrystalline cellulose, calcium
hydrogen phosphate); lubricants (e.g. magnesium stearate, talc,
silica); disintegrants (e.g. sodium starch glycolate, cross-linked
povidone, cross-linked sodium carboxymethyl cellulose); surface-active
or dispersing or wetting agents (e.g., sodium lauryl sulfate); and

preservatives (e.g., methyl p-hydroxybenzoate, propyl p-
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site of desired action, including but not limted to,
oral (e.g. by ingestion); topical (including e.g.
wo canssivréeral , i ntranasal, ocul ar, buccal, andPCT/GB2004/001059
subl i ngual ); pul nonary (e g. by |nhalat|on or
insufflation 35 therapy using, e.g. an aerosol, e.g.

t hrough nouth or nose); rectal; wvaginal; parenteral,
hyd&@ﬁymmlt@,, Byrb N} eckion, Mrcleuiditaglewbzcatgx 2BERH8e by molding
intr Gpal ntranuscular %q{ravenﬁ S q st d

in g Pheatsy Part m?rﬁﬂ&&‘&r‘lafia% 5t PRI Aeted compound moistene

w1thnamaﬁqﬁnmaﬂ;qun@rdmmHanxlarThSLﬂanapsalmay optionally be coated or
r it apeal , C

seo L B e be LRk 802 1 FeBBh e DTy cggrolied

rel?ﬁ??a%?tﬁm?uPéFlV%Lﬁﬁﬂﬁ%@ﬁﬁoF%ﬁr%ﬁﬁdUﬁﬁﬂ?asﬁ%ﬁrﬁﬁampﬁy

hydh:m@izzafﬁpyquleahidep@éllulfo% examl’rﬁ,ngs pbsp&m&ms k¥ PFovide the
i nt r anuscul ar

desy AR ARG E I0e SUPLERL BV oD% By SO0 udBea witn an

ent@elg cqa@ymgneaoppgpvxﬁdqaa@ée$e i pattsaofnnhﬁeppt other than the
stogggﬁne (e.g. a nouse), canine (e.g. a dog), feline
a cat), equine (e.g. a horse), a primte,
S|n1an (e.g. a nonkey or ape), a nonkey (e.gqg.
ForfAL 805&ats shabaphy , r&N Rechke. HimigQkickbaiohidRANZe8nsdermal,

t bb | at
mt%éﬁf”%“%'?%%yl%'asﬁ%%%aﬁée%fﬂha%wsligrh%%ﬁ%'-q%g?naaated as an
oinadenni stereed abepensidrt, ilstporef groablke, t sohrEsent phttasgel,
sprg%PhQéfEEH%Utb?aglfc"nﬂ¥%ekhggl&éﬁ ! fggﬁﬁﬁg€¥| 0%% rise a

nmpri sing at | east one active nmpoun
patghove,a tBGSEREE Milth avhe BRrndeTe oghardhaévem |R§L5§1I5It?r mpregnated

witBCEEPLAD|RnRLALEr $nd AAUMANL S .orRX6iPhEAL Soxdiplidgat Sor
flllers buffers, stabilisers, preservatives,

dilpgBFfrants, or other materials well known to those
skilled in the art and optionally other therapeutic or

For&ﬁ?gﬂyg§gn§ﬁit gggn 5& ég%llgys ?ﬁﬁ%ﬁsggg§§ Ip%gpthguth include

provi es phar maceut| ca |ons
Losgaet heePraydvé ngahie mtthiogs Conpard ng a Eh@vqm@e@@rsa;al usually

sucgegpoasrm |aQ%c(i@”B£"§f @@Lr&hstgsﬁtnle@aggmlﬁﬁeﬂa@t kME active
one or nore

ngg defi ne above et her wit
comBﬁg Lﬁﬁ &&FF§ %%%%ﬁn%ﬂ& eas gelatin and glycerin, or sucrose

and acacia; and mouthwashes comprising the active compound in a

suitable ligquid carrier.

Formulations suitable for topical administration to the eye also
include eye drops wherein the active compound is dissolved or
suspended in a suitable carrier, especially an agueous solvent for the

active compound.

Formulations suitable for nasal administration, wherein the carrier is
a solid, include a coarse powder having a particle size, for example,
in the range of about 20 to about 500 microns which is administered in
the manner in which snuff is taken, i.e. by rapid inhalation through
the nasal passage from a container of the powder held close up to the
nose. Suitable formulations wherein the carrier is a liquid for
administration as, for example, nasal spray, nasal drops, or by
aerosol administration by nebuliser, include aqueous or oily solutions

of the active compound.



10

15

20

25

30

35

25 carriers, excipients, buffers, adjuvants,

stabilisers, or other materials, as described herein.
wab@40gome " phar maceuti cal |y accept abl e” as usepPCTI6B2004/001059

pertains to conpounds, materigls, conpositions,

and/ or dosage fornms which are, 30 within the scope of

sound nedi cal judgenent, suitable for use in contact

with the tissues of a subject (e.g. hunan) wi t hout

essi ve it irritatjo er respon
cor g R s et b M&aﬁ%”ﬂl@m B piglice ehose
prepentohsd @nbenedsal rspgkayr atomw.a Ea:cehsucawcﬁ a@rack, with the use of

a S%Ea@wrgmp%&@anw%u@ll 3Q Qﬁc %ﬁtf@lq!;?omg dfle sense
35 bei ng conpatible wth the ot her 1 ngre ient's of

5
tllflhé@%ﬁlmﬂrgﬁlﬁahanerstﬂltcélsrf@ EaFrifdrerogrpiemt sarbon dioxide, or
othexcspiemls, gakes. can be found in standard
pharmaceutical texts. See, for exanple, "Handbook of
Phar maceutical Additives", 2nd Edition (eds. M Ash
Forgndlationssisnitadbld {SByriapseaWr@004/s880076n via the skin include

01nE§gAG§2Q94£QQ10§§H éﬁ%l@@EHEnHIWﬁE% %%§HH£ =8| i%n%n’oin ment, the

Endi cott, New' York USA), "Rem ngton’'s Pharnaceutica
aCtEYP oFREROUND B %@quﬁﬁlm% efml@pﬁeﬁlcaﬁh afiherapsparaffinic or

a wﬁkék+ﬁﬁhcﬁ5§@001ﬂfmb ‘Har@BooKa Df e PR@f FRCEUtiGAlactive compounds
2nd edition The fornul ati ons

i ents"
may5§§ toRVERTERL 1Y %é”ﬁ?gbgﬁF%da?ﬁnanﬁP THoSHyE oM PaRy:  IE
deswaydbetnﬁ'@Maeedsbgh&HQ/oﬁethedsra&mIbakaommylrndﬂmaearfor example,

at 9k, pharsmgy 3osum%eft@0g§&gﬂ§mdce tﬂaghéiepl Qf b nghnghol

Into association the ac conpound Wt h t He Garri
havidhe chve s fierat kedoie logrABPe HtBedSoPyorplene glycol butane—

1, 3+agsediHnS ol n §%¥Bﬂﬁﬂlu bh?céﬁHﬂnﬂn@tb@D§e@H§ie&%98§§§$h and
orm |nt|na i nto_association

mlx?ﬁﬁeﬁcY§%ﬁ§ %Onp¥ﬁﬁquﬁﬁﬁ? ¥ﬁTH%f QP i BfY% HSifsaRayyinclude a
comQDundedtsnﬂedhaameseﬂ&o@ptbohhn:qmﬁethsﬂl¢ﬁ<ﬂh&messatyve

com?yggﬂﬁg%#ckﬁg gﬁ’gusonln % Fgﬁgyla%f % %dngj\.{eae I%xtapnﬁles of such

utions, suspension
der@ﬁixP?@?tﬁ§¢ﬂepsenh%ﬂﬂQ§ﬁslan@@ﬁmﬁymetgvéﬁ@ﬂﬁﬁ%lq@owuérselated
anatdpsed es, cachets, pills, anpoules, suppositories,
pessari es, ointnents, gel s, pastes, creans, sprays,
m sts, foans, lotions, oils, boluses, electuaries, or
Wheaefoswllsnted as a topical emulsion, the oily phase may optionally

comprise merely an emulsifier (otherwise known as an emulgent), or it
may comprises a mixture of at least one emulsifier with a fat or an
oil or with both a fat and an oil. Preferably, a hydrophilic
emulsifier is included together with a lipophilic emulsifier which
acts as a stabiliser. It is also preferred to include both an oil and
a fat. Together, the emulsifier(s) with or without stabiliser(s) make
up the so-called emulsifying wax, and the wax together with the oil
and/or fat make up the so-called emulsifying ointment base which forms

the oily dispersed phase of the cream formulations.

Suitable emulgents and emulsion stabilisers include Tween 60, Span 80,
cetostearyl alcohol, myristyl alcohol, glyceryl monostearate and
sodium lauryl sulphate. The choice of suitable oils or fats for the
formulation is based on achieving the desired cosmetic properties,
since the solubility of the active compound in most oils likely to be

used in pharmaceutical emulsion formulations may be very low. Thus
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20 Formul ations suitable for oral adm nistration

(e.g., by ingestion) may be presented as discrete
wariones®ach as capsul es, cachets or tablets, PRPeDGB2004/001059

containing a predeterm ned angunt of the active

conmpound; as a powder or granules; as a solution or

suspensi on i n an aqueous or non 25 aqueous |iquid; or
theaSréwmuﬁHodl@-pﬁéﬁérdHKbid &nﬂbﬁ4gﬁédi&,anwﬁﬁéﬂaﬂnﬁngobhd washable

prohth|&£ tgpleagbzgls%eg § §y%f§ ?Ctggrguf om %ubes or other

conventtonal neans
Conéagneé%npﬁﬁggﬁéhtowr hrsinghag, cmﬂﬂnqow@hby W tdibemé coplkyl esters

sucH05§ éEXEﬁﬁﬁaaxat@grfgbd%%&§ s@ghfgyﬁpr%é%ﬁyléﬁgﬂdyﬁéoﬁaﬁlester of
are ressing i1 n aSlJltal nmachi ne

COC88PFV§ Eﬁ%ﬂﬁ?&ﬂa %qupéé FVB%ﬁ?ﬁfquaﬁﬁthc?F%ﬁiea lsoplopyl
palponelies, dratygr anelhea;t;e Jopteanal hyx vyl xedmit s be 01e 20b1BREESF

bragkﬂggréh4€$ %st39¥'§HH%% asggkﬁé%pceﬁ?hlOS%)é%n'bE%thhe last

t ragacant roxypr opyl met
thrge E?%%@ﬁﬂ@féér@d ¢Hersse, Theer ooy Seahbphea lowld giose,

com@@h§tiﬁﬂ:ﬁ%ﬂ@ﬁaﬁﬁgaﬂl?ﬁ%ﬁ@?@ﬁ@)tlééﬂyé Q@Bé? (Qﬂgfrnatlvely, high
esi u earate al c i ca) i sintegrants
me 1 FRG Beli arPetar I CHPALE, SCRDSEETE ke RO doRELd
paref6ss- 1 nkeersothernlcaribexyaetibyluseel.l ul ose) ;

surface-active or dispersing or wetting agents (e.g.,

sodium lauryl sulfate); and preservatives (e.g.,
Forﬁﬁ@ﬁ?¥°?ﬁIﬁ%ﬂﬁék%%éﬁ%béﬁ@tabr@@deqﬁﬁm§¢2@@4WﬂB@@7@resented as a

supB@giQﬁ%@Q&A@p$0§ﬁﬁté¥ieh%gégx¥$ﬁﬁg¥§¥ﬂay §8Ekgééﬁﬁibd)cocoa butter
Nbldfd tahl ets may be made by nmol'ding in a suitabl

°r Rathihe @i xture of the powdered conpound nnlstened
with an inert liquid diluent. The tablets my

Forﬁgié&[‘&u ysu*i%ag,?gt Oqf era %g?f egvnl%rllg?tga¥1? rgaor rr]lél %aagﬁgsented as

as to provi ow or cont T LEELS
PeSééF%%@rcﬁﬂﬁ@@nﬁd ¢peams n gadEngoadtors, exXaapb egr spray formulations

conhMﬁﬁQ%yQHPQHHHQI@NLUPQEEUEQ§§Véan%thag §%QPQ5E QB3%s as are
rovide the desired release profile. Tablets my

knoBBtf%HﬁFlfrﬁetﬁﬂﬁ%ﬁﬁﬁﬁﬁﬂFﬁﬁt%n enteric coating, to
provide release in parts of the gut other than the

Forﬁ%?g@:&rﬁs %Qll%gggyll%lj %g&e%gera aedIITl%r ttogl Ca Ogul' a}?y

mnistrati o ranasa
injpgetan, iawdudimbg i ﬂgﬁmepuﬁayswlﬁmﬂwpat ethtasm@scular,

intravenous and intradermal), include aqueous and non- aqueous
isotonic, pyrogen-free, sterile injection solutions which may contain
anti-oxidants, buffers, preservatives, stabilisers, bacteriostats, and
solutes which render the formulation isotonic with the blood of the
intended recipient; and aqueous and non-aqueous sterile suspensions
which may include suspending agents and thickening agents, and
liposomes or other microparticulate systems which are designed to
target the compound to blood components or one or more organs.
Examples of suitable isotonic vehicles for use in such formulations
include Sodium Chloride Injection, Ringer=s Solution, or Lactated
Ringer=s Injection. Typically, the concentration of the active

compound in the solution is from about 1 ng/ml to about 10 pg/ml, for

example from about 10 ng/ml to about 1 pg/ml. The formulations may be
presented in unit-dose or multi-~dose sealed containers, for example,
ampoules and vials, and may be stored in a freeze-dried (lyophilised)

condition requiring only the addition of the sterile liquid carrier,
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oi ntnent, cream suspension, |otion, powder, solution,
past, gel, spray, aerosol, or oil. Alternatively, a
w0 oooas@ré on may conprise a 15 patch or a dr esRCTGB2Wa/01059
as a bandage or adhesive plaster inpregnated wth
active conpounds and optionally one or nore excipients
or diluents. Fornulations suitable for topica
foradmrimp bt retieon fon titeaidenk, | hohatiete2@ bosenges use.

Ext%ﬁﬂ@fél%cﬁ% %%@E&be{esocl%r{ﬁg%daws% 'eﬁxg&? npa(%/sibl’grepared

usual y sucr ose and acaci a or traga ant
fropo AP TSNP HET s et PR IESmpBDA It I & i ﬁ@rmubﬁsuoglsweh be in

thea$ogﬁ|6dI]lﬁﬁ%@mgEyﬁﬁrdﬂhﬁf°ﬁ1§ﬁ@ﬁé¥%icu@@@eagﬁgﬂé%s aRdch are
| t e activ
e S o Rar 1 arre 25 Fov ol S ORE saPaBIgtPop® one or

moreopreats adm ni stration to the eye also include eye
drops wherein the active conpound is dissolved or
suspended in a suitable carrier, especially an aqueous

Dosgdfvent for the active conpound. 30 Fornul ations

It stilakbd mﬁ;ﬁfecﬂasaa Y Ripptbpti Hfs AMienekNot LAkl &

com%%ungsgnggcgnBP Em%a%%%%%e%g%yqﬁlagg%f@%d§ %&%g%iecan vary
froBOpatd erors whitéhnt s drfeming hen@detien optthea hredoeergel Rill
gen@@h@bysfHUJlﬁesth@kﬁﬁﬁaﬂcf%g BY {ﬁgnf%deﬁh?ka%ﬁé¥%ﬁd}%qgggeneflt

35 the nasal passa roma container o
agafapy %WﬁbsféﬁprFod?ﬁ%tewgé SSél?t@a’?jﬁeé?thoPﬁuﬂaﬁtl‘@@@tments of the

prewhet el mivdrhig ogar r TrE Séﬂdttbﬂqub§b§éﬂlev@dnhﬂl§tdé§én@non a variety
sal

l, I
of 3erbOl f ex rT%‘lg%’faal’%:an pra¥%ﬁT S, %%%ggﬁﬁﬁwh ugdushe

aeroso i ni s i on' By ~ne
pargiceldy q&ﬂﬁmumdnsthﬁ ndu&eaoflw@mxnmqmmamdonyvihe time of

adm2Q9§é9§9§%§ %gg/g§g9Qﬁ!%Q%9§910§QNFQﬁ£pE§$¢nCchdghe duration of

suitaple for admnistration by inhalation . ‘
thet hbsetPriesoited 85°%h &eFBSBNSpragyl/Profirerials used in

compﬁﬂ&ﬁiwﬂgs%ﬁdpaﬁk ag@t|EQXerBS@h@f ccadsWi bAPl general health, and
el | ant ch as; chlogodlflu onmet hane,

ro ,
prl?r @%?oro Pﬁgroﬁ%t%ane hoPb:t e aFPBB?Bé?%éﬁﬁpou“d and
rougar ppradiiionlsitderior widtlhed tsuatelyt degaseshe discretion of the

physician, although generally the dosage will be to achieve local
concentrations at the site of action which achieve the desired effect

without causing substantial harmful or deleterious side-effects.

Administration in vivo can be effected in one dose, continuously or
intermittently (e.g., in divided doses at appropriate intervals)
throughout the course of treatment. Methods of determining the most
effective means and dosage of administration are well known to those
of skill in the art and will vary with the formulation used for
therapy, the purpose of the therapy, the target cell being treated,
and the subject being treated. Single or multiple administrations can
be carried out with the dose level and pattern being selected by the

treating physician.

In general, a suitable dose of the active compound is in the range of

about 100 pg to about 250 mg per kilogram body weight of the subject
per day. Where the active compound is a salt, an ester, prodrug, or

the like, the amount administered is calculated on the basis of the



Formul ati ons suitable for topical admnistration via

the skin include ointnents, creans, and enul sions.
wOb@n/08wréerul ated in an ointnment, the 10 acti VECT/GB2004/001059

conmpound may optionally be enplzoyed with either a

paraffinic or a water-m scible ointnment base.

Alternatively, the active conpounds may be formnul ated
pareptacereamanarkl an ohd -datuadt eeigrteam basesedifis increased
prddeskigdatdiNe aqueous phase of the cream base may

i nclude, for exanple, at |east about 30% w w of a

pol yhydric al cohol, i.e., an al cohol 15 having two or
Synvheeibymkiaxyl groups such as propyl ene gl ycol, butane-

Gerbra1 9L 9 ri Qll?:l thM £ BN bitol, glycerol and _
1 m xtures thereof. The topical

Prefogic it IS nmay desirably include a conpound which
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watlemowan@sB aff .émidl gentd arid tin 28ty tecalpl i 8@Se aised in a

~ o1 I e50f Least Sif] it fat_.or

o o th B0t s 120 and 4h BT Brefelibiy:Cq Tlov rate of
20 Ay dr®philic emulsifier is included together with a
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—ﬁgééxc—ﬁgﬁ,—lﬁqg’—enulsifier(s) with or without
Anadyabchl S}MCS)NaBHKErB:OedJ@u&h@iﬁl@-aﬁ&ﬂﬂe@fﬂr@@&f&é‘rﬁ/}ﬂ@OO pump and
X -t X, 1 oget her t he oi n r..fat
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of f5oenbl Add AN nSWi & &£l gept seand segul Siph 4 £or 3 1Inin at a
£1 stabjli sfers !lncl ude Tween 60, Span 80, 35 cet ost eary
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; f t rpul ation.i.s _based .on _achi eving the
Fmgg %?e %gg%ﬁrtgn%r%%éﬁsilgéye EhEE SERECEBT hiTIEy of

the active conmpound in nost oils likely to be wused in
wmrPhar maceuti cal emul si on formul ati ons may be very | ow.
. Thus WD 2004/080976 PCT/ GB2004/ 001059 41 the cream

H W and prlref¥RaBeye bee 0 166A- Y bas \Bruken- BRAi Hithgrantroneter at

300WBBHadN® 75 MHz respectively. Chemical shifts were reported in

parts per million (ppm) on the & scale relative to tetramethylsilane
internal standard. Unless stated otherwise all samples were dissolved
in DMSO-dg.
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product wth suitable consistency to avoid | eakage
fromtubes or other containers. Straight or branched
W@ b@isigoomono- or di basic al kyl esters such asPCT/GB2004/001059
di -i soadi pate, isocetyl stearagje, propylene glyco
diester of 5 coconut fatty acids, isopropyl
nmyristate, decyl oleate, isopropyl palmtate, butyl
SynSh&sd AloE, Kdyethydhaikhepal mtate or a blend of

branched chain esters known as Crodanol CAP may be
used, the last three being preferred esters. These

a. Nay(beoxasedsalibnei@phithaleoimt natimenh dependioig enitihea)
properties required. Alternatively, high 10 ne|ting
point |ipids,such assovhite soft paraffipn and/gr |iquid
paraf fin.or pther neral oils can pe jsed
For mul @uu m f 48° @@ @ n A8y, be
presented a sup ifory with 0 hase

conpr|5|ng, for exanpl e;Ncocoa butter ¢5 or a

salicylate. Fornul ations suitable for vagi na

adm ni strati o may be presented as pessaries,
t anmpons ? creans;Ogel s, § foams or spray Q

be .ppr»prla e. ¥ '@ble for pare
adm ni sttation (e.g., hy gction, including
cut aneous, subcutaneous, intranuscular, intraveno
and intradernal), i ncl ude aqueous and non-aqueous 2&
i sotonic, pyrogen-free, sterile injection solutionga
whi ch nmay contain anti-oxidants, buffers,
preservatives, stabilisers, bacteriostats, and

A m$ptwteiMi’ehsodndemestthexids mdlattiion isotadmanow t(A00he, 2 mol)

andbﬁg%ﬁgﬂgi E@o ﬁft%ﬁgﬁgdﬁgglﬁ4 ﬁseaggﬁﬁgﬁ§gﬁ%lgﬁ temperature

non- aqueous sterile suspenS| (0] i ncl
ands%%ﬁeﬁaﬁﬁgl%ug@ﬁueeanaoms&ééﬁreﬁgma@emes Ofaﬁatl?s@llde (67 g, 0.5
mold; p@smed tl@én@&rhﬁfrtlrlleﬁr (gpastd cul at ﬁ\o§y3$rﬁmiat\?®|lcbr@ﬁ§onate (250
esl| gne 0 arge e CO conpon
n1) g Syt g e A a0 e rhie o Rh OO SRk Spinutes and
at vehlwt gsrperatisee iforsichofior nilleat itonsas i aldlawdel Sodiomi to
amb%k@rﬂéiirﬁ;ergjtﬁfe' onl’he r@g@fLEfngscyel&t 'sgmldovyaé‘%%tlﬁte%g?d by

R nger=s Injection, liﬁéplca t he concentration o
fll?ﬁ%t%ﬁﬁﬂ e s8sd gk Vilnaghiga ol (@t FoRl il )f Fas ahsaplved in

wat89/018MDn@bOUtTHé)éﬂﬂﬁtaoﬁoﬁ?sQ%ﬁﬁﬁk@eﬁr@ﬁﬂﬁﬂpﬁhdlelon of acetic
The tlons

aciJOLRL MG 3R b (AP he (1o kigs i 8 eat Hpetea by filtration,
washe@t%ﬂﬁhﬂm&tefOKZe%ahnﬂeﬁ and dried in vacuo to give 3-(1,3-
dioxoindan-2-yl)benzonitrile (83.2 g) as a dark red solid, m.pt. 179-

182°C, m/z (M+H)" 248, which was used without further purification.

3-{(1,3-Dioxoindan-2-yl)benzonitrile (74.18 g, 0.3 mol) was added in
portions to a solution of sodium hydroxide (36 g, 0.9 mol) in water
(580 ml), the resulting dark red suspension was stirred at reflux
temperature for 5 hours, then it was cooled to ambient temperature and
washed with ethyl acetate (3 x 300 ml). The agueous solution was
acidified by the dropwise addition of concentrated hydrochloric acid
(110 ml), the mixture was stirred at ambient temperature for 1 hour,
then the resulting solid was collected by filtration, washed with

water (2 x 200 ml) and dried in vacuo to give a 1:1 mixture of 3-(1,3-
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(6.@%e9)forThe three crops were combined to give essentially pure 3-

(4-0x0-3, 4~dihydrophthalazin~1l~ylmethyl)benzoic acid (a),
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8.2

(1H,

(2H, s),

m), 12.6

(1H, s)

7.2-7.4 (1H, m), 7.5-7.6

(1H, m),

7.7-8.0

(M+H)*

(5H, m),

281,
8.1-
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t herapy, the purpose of the therapy, the target cel

being treated, and the subject being treated. Single
w@rooans®rel e adm ni strati ons can be carried oRPCT/GBRGV4/001059

the dose |level and pattern beiypg sel ected by the

treating physician. 35 In general, a suitable dose of

the active conpound is in the range of about 100 g to
b. abebtu®50- 37y 4pekokd | Dgliandbedyn s 1ght nof - he- b)) eebzoic acid
() PEr day. Wiere the active conmpound is a salt, an

ester, prodrug, or the like, the anount adn1n|stered

is calculated Bn the basis of the WO 2004/ 080976

PCT/ GB20Q4 059 43 pa £ conpou and sa_t he

act ual ® e used ils jherdased ) M
proportionat el Synthesrs Data 5 Ge _~Experi ment al

Met hods Prepa'ﬁtlve HPLC SatmpPes were purified with a
Waters mass-directed purificatP8n system utilising a
Waters 600 LC punp, Waters Xterra C18 ¢plum (5 pm 19
mmx 50 nm) and Wrcromass ZQ mass spedironeter,
operating in ~'tbve ion 10 el ectfoSprayHi oni sation
node. Mobile M Form clae d/Nn wat er) and
acetonitrile) 2
gradient; 5%B to 10 r 7 mn, held
a flowrate of 20 ni . 15 Anal ytica
Anal ytical HPLC was carried out with a Sp tr& System
P4000 punp and Jones Genesis C18 col um®4 }gym 50
mmx 4.6 mm). Mbile phases A (0.1 %formc acid in

r and a itr I re use r adi ent
Dlmgﬁﬂié hlt% E%qflélhg 8Wﬁ)B g??%r W Sehep gt solution
of $efign meﬁhaklae 204F. Ioow)ratxen@ihazlom (Lodriml) Bet CCi on-

ar 0QLE, dgt 5 S éh ion-wise to
curbsba T8E, 0 D00 O L0 5y 00 VR B0 i

the EReRfi gan Mestoherat |an§lPﬁrbo“sr}tH}e\Fé‘aP@h etectiospray the
tempocet uriVRep250d b NMRcandhd 3€e NVR iWer gaf €c1ded UShifion was

warﬁ%é”%%'ZQB% gggrSpqﬁﬁﬁgnﬁggﬁaégsulphonic acid (21.2 g, 0.22 mol)

was added to the reaction drop-wise and the resulting white suspension

Thp, at

was evaporated in vacuo. The white residue was quenched with water and
extracted into chloroform (3 x 100 ml). The combined organic extracts
were washed with water (2 x 100 ml), dried over MgSO,, and evaporated
in vacuo to yield (3-oxo-1,3-dihydro-isobenzofuran-1-yl)phosphonic
acid dimethyl ester as a white solid (32.0 g, 95 %, 95 % purity). This

was then used without further purification in the next stage.

To a mixture of (3-oxo-1,3-dihydro-isobenzofuran-1-yl)phosphonic acid
dimethyl ester (35.0 g, 0.14 mol) in tetrahydrofuran (200 ml) and 2-
fluoro-5-formylbenzonitrile (20.9 g, 0.14 mol) in tetrahydrofuran (130
ml) was added triethylamine (14 ml, 0.14 mol) drop-wise over 25 min,
with the temperature kept below 15°C. The reaction mixture was warmed
slowly to 20°C over 1 hour and concentrated in vacuo. The white
residue was slurried in water (250 ml) for 30 minutes, filtered,
washed with water, hexane and ether, and dried to yield 2-fluoro-5-(3-
oxo-3H-isobenzofuran-l-ylidenemethyl)benzonitrile as a 50:50 mixture
of E and 7z isomers (37.2 g, 96 %);

m/z [M+1]% 266 (98 % purity)
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300 MHz and 75 MHz respectively. Chem cal shifts were
reported in parts per mllion (ppnm) on the 5 scale

w0 edoansoses t o tetranet hyl silane internal stande€™GB2004/001059
Unl ess stated otherw se all safples were dissolved in
DVSO- d6. 30 WO 2004/ 080976 PCT/ GB2004/ 001059 44
Synt hesis of Key Internedi ates a.
3- (4- Oxo- 3, 4- di hydr opht hal azi n- 1-yl nmet hyl ) benzoi c acid

/ Qve 00
ro fbosiined o R T orEE R G b P R (A
yligepeng bty eptoRosidediionyaeehokildems bl was @ilded aqueous sodium

hyd?BLhanol26( 409 gn 2 mal hatapd g&ﬂd%i%ﬁla&éﬁgkéﬂﬁbaW@§on mixture
added dropw se. between anbient tenperature and 30C

wasohetters %dﬁbt BEHTP 4f |9Pe(a HAXCdr BB pht HAS ggagbyon mixture
wasgpafttrllypleppl8efior Moi°lbenaodityddaei(65hpdhted. (BomDh)) was added
andagglﬂ%ylfogr 9 ' Q&ﬂse a(tzgg éo me) ’leggg gﬁ“al’g %o‘é@%d to room

at a |ent te erature f m nut es an
tempefdcs @ﬁﬁeﬁﬁ%@%@qdowlrhhé%rléck KFenPit 4\A/a§“%lﬂllei\ﬁééet%as stirred

£0rC00!ni0 an@m&@aéré&m@akgg@ltlw sEQi&i' M@gvars@l@dsghm water,
was col | ecteggé¥ filtration, washed with ethyl

nexapt at (2 X BH IS APEsTT VL P wet e (H8E6 T §4 0% 3/ 4-
dihVHeosioihutliaeh nwasy 2o hyfli) eelnbglot heiaddst & opnlef pdoet péwder (30.0
acid 0 a t re | red,s I|
9 175| f’g té[fj/gb [m?ihggtg 226 t(ol}gJ ¢ 4\/\/gter \Ag"%x Jog~ "3
m) i’ Sahd o(rllﬂedmi’n Y/a%@ootd‘l@r\ﬁé 3 8(@ @ 3 (1H, m)r 12.6 (1H, s).

c. I1-[3~(4-Oxc-3,4-dihydrophthalazin~1-ylmethyl)benzoyl]piperidine-4-

carboxylic acid (C)

0
0
N
O I
——— /
N
s O |
N
OH
OH
o}
)] (C)

3-({4~-0x0~3, 4~dihydrophthalazin-l-ylmethyl)benzoic acid (A) (7.0 g, 0.25
mol), ethyl isonipecotate (5 ml, 0.32 mol), 2-(lH-benzotriazol-1-yl)-
1,1,3,3-tetramethyluronium hexafluorophosphate (HBTU) (12.3 g, 0.32
mol) and N,N,-diisopropylethylamine (10.0 ml, 0.55 mol) were added to
dimethylacetamide (40 ml) and stirred for 18 h. Water (100 ml) was
added to the reaction mixture and the product was extracted into
dichloromethane (4 x 50 ml). The combined organic layers were washed
with water (3 x 100 ml), dried over MgSQO,, filtered and evaporated in
vacuo to yield an oil. To a solution of the oil in tetrahydrofuran
(100 ml) was added 10 % agueous sodium hydroxide solution (20 ml) and
the reaction was stirred for 18 hours. The reaction was concentrated,
washed with ethyl acetate (2 x 30 ml) and acidified with 2M HCl to pH
2. The agueous layer was extracted with dichloromethane (2 x 100 ml),
then the extracts were dried over MgSO,, filtered and evaporated to

yield 1-[3-~(4-ox0-3,4-dihydrophthalazin-1-ylmethyl)benzoyllpiperidine-
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di oxoi ndan- 2-yl ) benzonitrile (83.2 g) as a dark red
solid, mpt. 179- 182C, mz (MtH) +. 248, which was
wais@d/osiordqrout further purification. 20 PCT/GB2004/001059
3-(1,3-Di oxoindan-2-y|)benzonh§rile (74.18 g, 0.3 not)
was added in portions to a solution of sodium
hydroxide (36 g, 0.9 nol) in water (580 m), the
4- cae}scb&gzm:gadaak ¢)echsS WS PENSEPNsINaS stzl@)rge,d &t shef hpx [M+17* 392

ureg far ) h ur en i oIe t | ent
ggera ure 5ﬁd é%ﬁmf}h éthy #%I@ (32%?3 oSy 7-2-
7. 3n1)H The dqdedus @@Lundon7Wh§3ZB(éﬁ»dmfdéﬂZbﬁ BheélH, m), 12.6
(1ndr 9pwi se addi tion of concentrated hydrochloric acid
(110 m), the mixture was stirred at anbi ent
tenperature for 1 hour, then the resulting solid was

d. collieetmdystiktsat-inn- d&i\ﬁﬁcﬂ!ﬁfbh\lz\ﬁhblﬂazy\@—tﬂ (2 x 200

d dri LN vacuo to v 1 mxture of 3-(1,3
vinge G e e g0 dar bri0sg age e 1
di ogoi ndan- 2-yl ) benzoi c aci dQ (MrH) +' 267, and 2-[ 2-(3-
joxyphenyl ) acetyl ] benzgi cllacid, (MrH)+ 285, (69.32
[ fuNther purification. 5
e/nﬁxture obt ai ned i n{t be LFEVIOUS step (52.8 g) was
gd to aQsolution of triefhylan T (37.55 g, 0.372
ingustrial nethyl ated st 0 m) and the
cléﬁdy sol uti on was rough a pad
aid to give a clear o a7i ne
nonohydrate (9.3 g, 0.186 not) was added i nlione
portion at 10 anbi ent tenperature, the stirPed mxture
was hgated under reflux for 1 hour, dyhen it was
concentrated in vacuo to a rOX|natef 250 m and
2-Fipaeer 1o 4acseran ¢ d%lhd‘ld@%}%ﬁﬁaa?‘d@réré pefanyy,) bgngofp| gcid
(B)i(B. Wag ero.(30801 )] )ethmel%ﬂlpﬁ@twaé by mugﬂt tooml-ln81by 2- (1H-

d t trated
o sl on oL ehcenaned Bt ochierre
(HBEBF 85 HouwrsO. Iﬁemqkkndmm NgN soliidomaspebtiediednby (10.0 ml, 0.55
molﬁ'%éféﬂédd%d %@Sﬁ¥ﬁLéM§hEc@@$ﬁfe£§95”hi QQQ%%EH%Qeanor 18 hours.

vacuo ive a SO|Id e conb
Water| Hoaq @1 nuawa%cﬁﬁleﬁﬂgst%éhé r%ﬁfchom @axwrepﬁnd et Rgoduct was

extaddtécu amtef dhydI ®@edlamageacs ok dohem) t hehe NMottdhedWaSganic
rature for

irred at ent ho . The .
Ly L i e SR AR SRR P s, TR IR oS b eover
MgS@MthuNaEeed(iﬂﬁ mWﬁpandtemlxnivacnov%mnyidid ghverange oil. The oil

wasSEGPPE &f @R o1 0 forMiibo§PLlil, (LLng! Wetat§ o yield 1-(2-

fluoro-5-(4-oxo-3, 4-dihydrophthalazin-1l~ylmethyl)benzoyl]piperidine-4-

carboxylic acid as the methyl ester (1.5 g, 33 %, 96 % purity). To a
solution of the methyl ester in tetrahydrofuran: water (2:1, 40 ml)

was added sodium hydroxide (0.3 g, 0.075 mol) and the reaction was
stirred for 18 h. The reaction was concentrated, washed with ethyl
acetate (2 x 20 ml) and acidified with 2M HCl to pH 2. The aqueous
layer was extracted with dichloromethane (2 x 20 ml), and the combined
extracts were dried over MgSO, and evaporated to yield 1-[3-(4-oxo-3,4-
dihydrophthalazin-1l-ylmethyl)benzoyl]piperidine-4-carboxylic acid (D)
as a yellow solid (0.6 g, 65 %), m/z [M+11% 392 (96 % purity)
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conbined filtrate and washings fromthe second crop
were readjusted to pH 6 and treated as before to give
wa@2aohiosd7€r op of pale orange solid (6.66 g). ACEGBR0EO01059
crops were conbined to give e€§entially pure 3 25
(4- oxo- 3, 4-di hydr opht hal azi n-1 -yl net hyl ) benzoi ¢ aci d
(A, (MH <+ 281, 5H 4.4 (2H, s), 7.2-7.4 (1H, m,
ExanfpDs A 6 6¥Hch&dis b£7xk8y Ocdriddundls, 8.1- 8.2 (1H, m,
12.6 (1H, s) WD 2004/080976 PCT/ GB2004/001059 46 b
2- Fl uor 0- 5- (4- oxo- 3, 4-di hydro
a. phsﬁatne$is:bfyMﬁéshy@gdmaazahé—r&ﬁaibo@ﬁl)EEﬁhyl]—NHeﬁBthalazin—l-
1P + H - F 4 O0HOPz M O 00 (r) NH NCI
06X o4 F (B) 5 Dinethyl phosphite (22.0 g, 0.2
nDI) was adde@ drop-wise to a soluticda of sodium
nmet hoxi de (43J0Q g) in nethanol at 0C. 2-
Car boxyb defide (21.0.g, 0. ) vWi$ then added
portion-W seltaN the reactlon M 26 a slurry in
nmet hanol (40 the tenperatufre keptcbelom15c

The resul ting é%g sol uti on was
hane ul phoni ¢ aci d

20C over 1 hour.

nol) was added he reaction drop-w
resulting white suspension was evaporated in vacuo.
The white resi gye was quenched with water a

extracted into chloroforn1(3 x 100 m). The conbi ned
6r }74§ggpé@fgphthala21n -ylmethyl)bénzoic acid (&) (5.0qg,

0.17mol), tert-butyl l-piperazinecarboxylate (3.9 g, 0.21 mol), 2-(1H-

benzotriazol-1-yl)-1,1,3,3~tetramethyluronium hexafluorophosphate
(HBTU) (8.6 g, 0.22 mol) and N,N,-diisopropylethylamine (6.7 ml, 0.38
mol) were added to dimethylacetamide (40 ml) and stirred for 18 hours.
Water (100 ml) was added and the reaction mixture was heated to 100°C
for 1 hour. The suspension was cooled to room temperature, filtered
and dried to yield a white solid. The solid was dissolved in a
solution of 6M HCl and ethanol (2:1, 50 ml) and stirred for 1 hour.
The reaction was concentrated, basified with ammonia to pH 9, and the
product was extracted into dichloromethane (2 x 50 ml). The combined
organic layers were washed with water (2 x 50 ml), dried over MgSOy,
and evaporated in vacuo to yield 4-[3-(piperazine-l-carbonyl)benzyl]-
2H-phthalazin-1-one (1) as a yellow crystalline solid (4.0 g, 77 %);
m/z [M+1]" 349 (97 % purity), dy 2.6-3.8 (8H, m), 4.4 (2H, s), 7.2-7.5
(4, m), 7.7-8.0 (3H, m), 8.2-8.3 (1H, m), 12.6 (1H, s)

b. Synthesis of 4-[4-Fluoro-3-(piperazine-l-carbonyl)benzyl]-2H~
phthalazin~1-~one (2)

The synthesis was carried out according to the method described in (a)
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were washed with water (2 x 100 m), dried over MySO4,

and evaporated 15 in vacuo to yield
W@ 200908091 3- di hydr o-i sobenzof ur an- 1- yl ) phosphoPCT/GBawi#£i01059

di methyl ester as a white solkgg (32.0 g, 95 % 95 o

purity). This was then used w thout further

purification in the next stage. To a m xture of
abo(8-wxiodl ,23fduhydt D~ (4solBenz of uriaydroph i phospheni-¢laetidyl ) benzoic

0 g stefy( g B _
aCléetrah dEMfﬁga% {%d%§h?o 3- gm%%rggk%e n carbonyl)benzyl]-2H
Phth?%?@‘@—“fo@ﬁny?bech’izcmlwﬁlﬁﬁﬁeCJ{maglgneOSQMlChdl‘l) 8ig 76 %); m/z

[M+b et rﬁhyﬁgof%r@&l(t:&fso 512). 6wass gp@iﬁdmtfl @: ﬂY%zﬁm R ,(342-7.5 (3m,
r op- Wi_S er Wi e
)’{ﬂén'pera :Egl @g %e% @nggé‘ 1‘% ITéaétl% Mi'xt ure was

warnmed slowy to 20C over 1 hour and concentrated in
% T, ,tes2 [ L I 50
e S Lt T e R e kel -

phthekant dmdret K8), and dried to yield 2-fluoro-5-(3-
0XO0- 3FL|soben28furan 1-yl i denenet hyl hbenzonitrile as a
50: 50 m xture |jof E and Z isoners (34.2 g, 96 mz

38 apurity) WO 20047 08C

mlOﬁ@ 47 To a suspe

ylldenenethyl)

aqueous sodi um

solution and the~ gz

nitrogen to 90C for 30 m nutes. The reaction m xture

was partially cé®l ed to 70C, and hydrazi né)hydrat e
The(%&%&ﬂggl§Mw§saggﬁguﬁﬁggtsgﬁééfgiﬁgoEolghgmﬁgf%o@tgzgg%ibed in (a)

he reaction was cooled to room enperature an
aboge| ¥ ¥1ed Wit R*2M HCL ibg AppPRt hafi@ LR kt vk ee tgd ) Benpe el acid (R)

andf @er4-0-udyn andoﬁlbﬂ)i];ﬁal'r%d1ngh@af&§4§2|1ta*t@gt§Oﬁl' id nas | 3-
s

he ter exan eth acetat and
([13??%%F%§?%ﬁeeldc§r¢?qﬁ;,gegz tha? —one ) as a grey
cryditaydirephdialdaz b n3 1g,yl9rTePhyIr)/ber[M5\|1¢ ad (a3 a paﬂls:y); Sy 2.6-
I er, (,3 7 O 1
3, SSu?élfftIqudsﬁlg gzngg 3’ F 5“"(4%1 [%[I ]7#9899(3% , 8.2-8.3
<1H(1rpp,, 2.67 (@F8.®) (4H, m, 8283(1H , 126(1H

4- Ck opht hal azi n | net hyl ) benzo
. IB&?Féﬁ f'éa{g 544@@Pégapi%5 %jcaébonyl ) fluorg yl] -2H-

phthalazin-1-one (4)

The synthesis was carried out according to the method described in (a)
above using 2-fluoro-5-(4-oxo0~3,4~dihydrophthalazin-i-ylmethyl)benzoic
acid (B) and tert-butyl l-homopiperazinecarboxylate to yield 4-[3-
({1,4]diazepane-l-carbonyl)benzyl]~2H-phthalazin-1-one (4) as a yellow
crystalline solid (5.3 g, 68 %); m/z [M+11* 381 (97 % purity); &y 2.6~
3.8 (10H, m), 4.4 (2H, s), 7.2-7.5 (3H, m), 7.7-8.0 (3H, m), 8.2-8.3
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N NI iNINOOOHOH O (A (O
3- (4- Oxo- 3, 4- di hydr opht hal azi n-1 -yl net hyl ) benzoi c aci d
w@ 2004/80@7¢, 0.25 nol), ethyl isonipecotate (5Pet/GBR003A01059
nmol ), 2-(1H benzotriazol-1-yl)xq 20
1,1, 3,3-tetranet hyl uroni um hexaf | uor ophosphat e ( HBTU)
(12.3 g, 0.32 not) and N, N, -dii sopropyl et hyl am ne
(1H;180) 0 M .6 Q185 mapl) were added to dinethyl acetam de
(40 M) and stirred for 18 h. Water (100 m) was
added to the reaction m xture and the product was
ExagRifatted into dichloronethane (4 x 50 nl). The
_ cqnbinegd. ed 254w 1 ater (3 x
" 100 n f e T T 1 oved il e
vicgapapy Paizsrd ~an2Bl tehthelazdefif i on of the oil in
tetrahydrafuran (100 m) was added 10 % aqueous
dr oxi de sol ution(20 and the reaction was
for 18 hours.—The re omffvas concentrat ed,

washed._x Nethyb acetate (& O/rm) acpd acidified
with 2M HQL to pH 30 2. The aqueous | ayer was n
extracted W ii toh or omet hane (Z2>x"3Q0 i), }L‘b@@{
extracts we S cl

dried over MgSO41 fi and N
evaporated to yield
1- [ 3- (4- o%- 3, 4- di hydr opht hal azi n-1 - yl8ret hyl ) benzoyl ] p

Uﬂeﬁégbﬂﬁu@9530@4§pﬁgﬁaﬁ3P§J{QE%QQQ£?9&9§%um4%etrgf%§oroborate

(15 carboxylic acid (C as a_yellow so %

(4 29 M1y '+ 1892 r(%l%?ﬁ&ﬂ/ﬁ-%hylmﬂrlfesi 198 qBHU - mool) and 6-
chl13r8-3~ 1 ,(Adiarkpad-4(12H1, S}beﬂ%d%hlzzalélfilgﬂng, 0.43 mmol)
werfzgggé%jﬁﬁque %lgl%y7gt ambgggk {QMpera%ure to a stqkred solution
of B-(2=-Ftuct d-8ipadoxwr3iad adi hybridpletthal azéemedic acid (A) (100 mg,
0. 3%l ﬁﬁ%&f)yij)nb%Q§°MH\@{Waic@itQﬁié‘é car QQW' tee 884 (D) 2@ Qirrea at
amb?gkg)gimperature for 1 hour and allowed to stand at ambient
temperature for 16 hours, then it was added dropwise to stirred cold
water (10 ml). After 30 minutes, the resulting solid was collected by
filtration, washed with water (2 x 1 ml) and hexane (1 ml), dried in
vacuo and purified using preparative HPLC to give the desired compound
(5) (166 mg) as a grey solid; HPLC purity 90%; HPLC Retention time 4.21
minutes; m/z (M+H)* 530.

b. The following compounds were synthesised in a manner analogous to
that described in (a) above, but using appropriate alternative amine

starting materials.

O

NH
~N o
N7\
R



H |

\ o4 O (B) (D)

2- Fl uor o- 5- (4- oxo- 3, 4- di hydr opht hal azi n- 1-yl net hyl ) ben
i SONPEEGCBR@ELH01059

wa oios/osmorel 10 (B) (3.1 g,
0.11 nol),

(1.7 n

2-(1H

0.14 nol),

et hyl

. 2 :
benzotriazol -1-yl)-1,1, 3, 3-tetramet hyl uroni um

hexaf | uor ophosphat e
N, N, -di i sopropyl ethylam ne (10.0 m ,

o_dinet vLanpjanidPAQJ

added t

(HBTU) (5

-1g,

0.13 nol) and

0.55 nol) were
M) and stirred for 1

hours.
m xt ur e
di chl or

Wat er
CRRB TN
omet hane

100 M) was add

product was 15
(4 x 50 m). T

ed LtoRT he

@ﬁ%ﬁﬁg%ﬁ

he co

d’
bd d

red

i

Ctd Gruxity
to (o
rgani ¢

| ayers

dried o
yield a
chr omat
fl uoro-

yl']pi pe

re, Ti
ver MS
n or@nge
ogr aphy

5- (4- 0x0
ri dine-4

tered, washed

4r fiyltered an

ol |IE

il
(et hymt )

L 3, 4- di hydr opht
20 _carboxylic

d evapora

wasa puy i f
to yield

cid as t

w th wat ef

hal azi n- 1t

(3

x 100 m)
in vacuo t

by fbash

et hyl ) benz
et hyl este

O

(1.5 g,
net hyl
was add
reactio
concent
and aci
| ayer
and the
evapor a
di hydro
oxylic
[ MH1] +
PCT/ GB2
Conpoun
4-[3-(p
one (1)

33 % 9
ester in
ed spdiu
n was s
rated, w
dified w

6 % purity). To
ahydrof ur a

¥

O
.
ashed with ethy
th 2MHC1 to p

.B g3.42 07
hi

a sol ut
n: water

The rea
acet at
H 2. The

btia

> (2

agu

of the

, 40 m)

) aed the
n was

x 20 m)
ous 25

s extra
conbi ne
ted 4o y
pht hal az
acid (D)
392 (96

cted with dichl

F extract g pner
eld < 0X
n-1-lyl met hyl )b

opurity) 30 WO

or omret han
e dried oy
0- 34413
enzoyl]piq
olid (0.64

ber |

b (2
yer

508

g,
76

x 20 m),
MySO4 and
T

di ne-4-car
65 %, nlz

0470010
ds a. Sy

00 NH

pergzint

as alNyellow s
b9 49 Exanpl e
t hesis CH,
5. 1INCanbonyl ) be
bbiﬁ% 0 -~/

2004/ 080
T - Synth
NEyL] s 2H |
/4] 52

2SI S

i

AR

of Key

al azigla- 1-

10

.79

465

90

11

.76

406

90

12

.80

407

90




OHNNH 5 (A (1)
3- (4- Oxo- 3, 4- di hydr opht hal azi n- 1-yl net hyl ) benzoi c aci d
W@ 2004B8@ge 0. 17nol ), tert-butyl PCT/GB2004/001059

1- pi perazi necarboxylate (3.9, 0.21 nol), 2-(1H
benzotriazol -1-yl)-1,1, 3, 3-tetramet hyl uroni um
hexaf | uor ophosphate (HBTU) (8.6 g, 0.22 nol) and

N, N, - di i sopropyl ethylam e (6.7 m, 0.38 10 nol) were
(40 M) and stirred for 18

added to di met hyl acet am de&

hours. Water (100 ‘G as Mitlded and the reaction
m xture was heated t'a me

was cool ed to room tenperpture,
yield a white solid. The : - drssol ved in a
sol ution of 6M HCL and eth :QL/ 0 nl) and
stirred for 1 hour. 15 The r¥eacti on™waR concentr at ed,
basi fi ed—w-th-a A-a—te—pH-9—and-—the—product=v

LILILA~JLIL LI © SRl S At ¥ B B B aaTu T ric P U

extractg%m%gggddichlor%nethane (2% 380 i) |MThe™
conbi ne rganj c | ayers were ywashedew)fh water(302 x
50 m ), dried aover “@ﬂﬁ and Q\_la_pgnr_at g h-vacyo—i-¢
yi el d 4-[3-(piperazine-I-EarbonyI)benzyI]-

Yiltered and dried t

rl%y

N F F ~NH 25 (B) ( ~Yhe syntthesis wag carried out
accordi hg tld the net Kod'descri bed 3-Al(a) 49D 90
2004/ 08p976 PCT/|GB2004/ 00T9%9 (50 above |using

2-fl uor p-5-(4-o0xo0- 3, 4-di hydr opht hal azi n-il -yl met hyl ) be
zoic acid (B) to yield

2H—phthalaain- -one (1) as-& yellow crystal{ine solid
(4.0 g,| 7% b0 1 F+ 3493(97 %|pee|ty)L006H
[ 6-3.8 (BHe )| 4.4.(2M, Y2775 (4H | m,

4-[4-f|Joro-d-(plpera2|ne-I-carbonyl)benzyl]-2F+

15 O+ F 4.39 538 90
N F

hour. The suspensi on

o

2.6-3

7.7-8.0] (3H, m| 872-8'3 (1H M, 12.6 (1H,|s) b.

Synt hesj s of

4-[ 4- FI poro-3-(pi perazi ne-I-carbonyl ) benzyl ] -2H

pht hal agi n-1-one (2) QO NHNH I ~1 1) rNJO rNO QH

n

0
}\‘r—
\O-~
16 \”/[::]/ 3.66 |498 90
0
s _N

~N
i
17 N\;J\O/\T::j 4.33 533 90

Note 1: 13 did not require purification via preparative scale HPLC -

the product from the reaction was essentially pure.



pht hal azi n-1-one (2) as a white crystalline solid (4.8

g, 76 %9; mz [M1l]+ 367 (97 %purity), 5H 2.6-3.8
W@ did4/08076 4. 4 (2H, s), 7.2-7.5 (3H, 5 nm), 7.7-BCOGBIHA/001059

m, 8.2-8.3 (1H, m, 12.6 (1Hg4s). C, Synthesis of

4-13-([ 1, 4] di azepane-| - car bonyl ) benzyl | - 2H

pht hal azin-1-one (3) OO0 NHNH NNO Oe~ OHI \ N

NH (A) (3) 10 The synthesps was carried out according

to the nmethod descri bed above using

3- (4- oxo- 3, 4-di hydr oph | az} n- 1-yl et hyl ) benzoi ¢ acid

(A) and tert-butyl 1-honnn|pera:ine carboxylate to

yield 4-[ 3- N

([ 1, 4] di azepane- 1- car bonyl ) b Ayl]ééﬂt ht hal azi n-1 - one

(3) as a grey crystalline solid (5.3 g 97 %; nmz

[ Mt1] + 363 (97 % purity); 5H 2.6 15 3.8 (10H m, 4.4

(2H, S) 7L7E(ALI m 77QL/QI_I 8 2.8 3

=TT, LAy AN 1 O L3 A

(1H, m, %m H Synthe§F5R6f LC Purity
4-13-((1 % &§é§%kane I-garbonyhhdﬁutgypﬁgﬁenzykéy2F+
phthal azin-1-one{(4) OO NH NH eNOeNOIOHd 1 / NNH

FF 20 B) (4) The synthesi s was carripd qut
according to the od descrijbed in (a) gbove using

2-fluoroq5-( OXC-3N‘ drophtth@gin-gjglnegﬂyl)ben
zoic acid ( and tert- )

1-honnp|pera2|necarboxyl- d yield 4-]3-
([1, 4] di azepane- 1-carbony|)beﬁzy|] ZFLphthaIazin-I-one
(4) as afyet Fow—25 €ty stat-re——soH-d—{5-3—¢—68—%

mz [ MH1]+ 381 (97 Wbpurl%y) 5H 2. 6-

19 \H/Q 3.99 (482 90

20 4.00 452 90

o)
CH,
21 \”/©/ 4.15 466 90
0

5 Example 3
a. 4-({3-{4-(4~-fluorophenyl)piperazin-l-ylcarbonyl]benzyl}-1(2H) -
phthalazinone (22)

0

I

L — L
~N =N
OH N/\j

() T

O
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3.8 (10H, m, 4.4 (2H, s), 7.2-7.5 (3H, m, 7.7-8.0
(3H, m, 8.2-8.3 WO 2004/080976 PCT/ GB2004/001059 51
W@ 14d4/08007¢ 12. 6 (1H, s) Exanple 2 a. PCT/GB2004/001059
4-(3-[4-(6-Chl orobenzot hi azol t2-yl )-1, 4-di azepan-1- 5
yl car bonyl ) benzyl }-1 (2H)-pht hal azinone 0 0 NH NH
(rYHN---\S C (A (5
Zﬂéﬂdshﬁﬁfmatzbilazeﬁ)l ,12), 3131t S Brde@ ik aBs My k@REHM uoroborate
15get raf obo

Cs‘,bpr opyl a‘?ﬁlrlseof’(rfgglﬁﬁhé@ﬁgnﬁnéﬂ 2 554 @8 mmol) and 1-
~éhu@¥<ap®r(yﬂ)@-laﬁazepm1 (BSyhny - 10 3 benedt hwarzmlaeideailsequentially

at ggblgmé&éaﬂmlrgtwew@gea %qgggeéesqﬂ%%bﬁl Ly #t anhhent -
enperature to a stirred solution

dlhgdfﬂp%ﬁﬁ?%?%&nﬂﬂﬁyam%ﬁﬂﬁq%gﬁﬁﬁ?¥FZP?}pﬂéﬁh§1gQNﬂ$ZopC3QCW%P1) in
dry( A 400y INgheta0136 nanD I Ahdryidiuret hykacel amadar( dmbient

temg%%aiuﬁe:p1Xtu£e s an l&edeglto gy%n nt teqp %tgggperature

our “and o st 8hd at"a ent
fort éfpleeatur éheor 1E6Wéhﬁt)mdsiedt héporuti Swasoadbledrqﬂ opWidseater (10

n1)L0 gEEdF efh 6AhdrdS, valerebdPr Mg sAfilela 30-d0RULES: by
the resultin r\%g{%l'd was collected by fi Itratlon

£11FEEhedr wi'tP Andt Bt 2vaker r‘r’?)xa%d“lﬁeﬁéﬁeh%ﬁafi’ﬁ) (1 @) eqfiried in
vacdup au@qufrﬁa@dpusizﬁg etk cipSira gl ps eparoah:bvglwm e [gi-ye-

t he eS|re oun 5 166
A A LG e A
(22mm1(( 26(IM+)|—|)a 'a §30am 20Ligl; THe fOIHIOW N TomBoUNBSr iner ©0%; HPLC

Ret%xegglgstgﬁ@ 4.Roa fBpnes. anal ogous to that described
(a) above, but using appropriate alternative am ne

startlng materials. O NH e ,NONR ,J

b. The following compounds were synthesised in a manner analogous to
that described in (a) above, but using appropriate alternative amine

starting materials.

LC RT LC Purity
Compound R M+1
(minutes) (%)
*\N F
23 4.00 470 90
0

*\N Cl
24 4.26 486 90




25 WO 2004/ 080976 PCT/ GB2004/ 001059 52 Conpound R LC
FF 6 F 4.18 508 90

RT M+l LC Purity
w(Q@284229361 90 F Br

(m nutes) (0)

FF 8 F 4.13 508 90 N N BEBG82604/001059

3. 95483 90 NN 10 3.79 463 90 N CH 11 CH3 3.76
406 90 O CH3 12 OH 2.80 407 90 WD 2004/ 080976
PCT/ GB2004/ 001059 53 O NH eN 00 R LC RT LC Purity

Compoynd R Mt} (mnutes) (0T F ;. gp Lo Puri;ﬂ
Compound R M+1
(minutes) (%)
*\N HN
25 : AN 3.18 504 85
HIN
N 7 oH
26 3.78 473 90
Cl
*\'\(/\l 0\\N+‘O
N
27 - t[f:l\T( 4.46  |583 90
0.+ E
N F
o) F
*\
N7
(N s,
28 ﬁ | 4.96 509 90
*\N/\ Oi@
29 k\/N o 3.73 511 90
o)
*\N/\!
LN~
N
30 | N 3.78 553 90
c
o}
W\N/\
31 L\V/N 3.71 459 90
0
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15

13 F F 3.56 494 100 (Note 1) * N * N 14 3.71 451 90
N15 O N+ F 4.39 538 90 OFF O 16 3.66 498 90 O N

WA Zo0mesd7© 4. 33 533 90 Note 1: 13 did not requP@EGB2004/001059
purification via preparative sgale HPLC the product
fromthe reaction was essentially pure. 5 WO
2004/ 080976 PCT/ GB2004/001059 54 O NH N O N-R
Compound R LC RT Mt1 LC Purity mnutes) [ a .
18 N 4640526400 O 0 ©B 19 3.99 50 s | 2€ PUEitY

(minutes) (%)

32 \T::L\jiN ls[ o 3.94 |546 90

_N
33 *\N/AQ\ :Hiﬁj 3.84 485 90
~,

. 9]
34 \N/A\\ 4.37 552 90

a
NS -
~ o}
35 *\N/\ i _ 3.77 485 20
kL’/N N
36 N 0
) 2.89 440 100
(Note 2) o
Note 2: 36 did not require purification via preparative scale HPLC -

the product from the reaction was essentially pure.

Example 4

1-[3~(4-0x0-3, 4-dihydro-phthalazin-1-ylmethyl)-benzoyl]-piperidine-4-
carboxylic acid (C) (0.24 mmol) was added to a solution of the
appropriate amine (0.2 mmol) in dimethylacetamide (2 ml). 2-(1H-
Benzotriazole-1l-yl)-1,1,3,3-tetramethyluronium hexafluorcophosphate
(0.3 mmol) and Hunigs base (0.4 mmol) were then added and the reaction
was stirred at room temperature for 16 hours. The reaction mixtures

were then purified by preparative HPLC.

The compounds synthesised are set out below.



20 4.00 452 90 0O CH3 21 4.15 466 90 0 5 Exanple 3
a.
wa 24034080974 4- f | uor ophenyl ) pi per azi n- 1- yl car bonyP¢eB20pkp01059
-1(2H)- phthal azinone (22) 0 0 NHNH OHN (A (22)
WD 2004/ 080976 PCT/ GB2004/ 091059 55
2-(1H Benzotriazol -1-yl)-1,1, 3, 3-tetranet hyl uroni um
tetrafl uoroborate (1§90 ngy, 0.47 mol),
di i sopropyl et hyl amgane! (102 ng, 0.8 mmmol) and 1-
(4-fl uorophenyl) r azitie (65 nmg, 0.47 mol) were
added sequent i al hyeat=Mnbi ept tenperature to a
stirred solution of 3{(4-o0xo0{3,4 5
di hydr opht hal azi n- | -yl et fiyt") benzei ¢ acid (A) (100 ng,
0.36 nmmol) in dry dine acetamide g1 nl), the
m xture was stirred at anbi ent enylerature for 4
hours and allowed to stand at anbient tenperature for
16 hours, then it was added dropwi se to stirred cold
water (10 m). After 30 mnutes, the resulting solid
was| col ' ectied by 10 filtratiomcwashed W th pater, (2 x
1 mCpmgndnflexane (1Rm ), drijed in vagub| and urifiled

usi g preparative HPLC to gi|VBI2HEER)| 4- (4-  (3)
f | upropheny)piperazin—t=—ytearbonytbenzy—2H—pht h
al agi none |(22)(76 as alcreamsolid; | mz (MH)+
443; HPLC Purity 98 HPLC |Retention time 4.00
m nutes. 15 b. The fjol | ow ng conpoungds were

hgt descri bed

synthe§gsed I n a mamner analjogous to
a)

t
in bovie, butU&i ng apprlopfi-rdfe aPt#efnatiSfe anijne
stafting erials. |O

38 3.71 496 S0

39

40 \ 3.76 | 474 90

H

(-
H

*—N

41 3.56 502 90

S
7

H
CH,
o

3.58 |568 90

N
\
CH,
C
NE > 3.63 |474 80
* C
e
e—N
42
0
/
H,C




NH N OR 20 Conmpound R LC RT M+l LC Purity

(mnutes) (o) 23 4.00 470 90 0 Oya O /! NO 24
wWad2@8/04866 90 0 WO 2004/ 080976 PCT/ GB2004/ 0010BCT/GB8004/001059

Conpound R LC RT ME1l LC Purit$ (mnutes) (o) 25

3.18 504 85 (QHN HN 26 3.78 4 ? 90 % Nt O N+. 0O 27

~-,N6 4.46 583 90 ON+r F11 F OF N ~NS1 28 N

I N 4.16 509 90 p ) 0L 29 = N B {3 RFT 90 fLéqurity
Compound R . M+1
(minutes) (%)
*~N
43 i 3.81 508 90
H
«—N
44 Q 4.39 531 90
t-Bu
45 —N ) 3.52 460 85
H
*_N._
46 @ 3.77 |508 90
H
+—N
47 /1 3.59 488 90
S
H
»—N
CH,
H
*—~N
49 \_Q 3.85 |488 90
H
s—N CH,
50 \,< 3.47 448 90
CH,




N O,~N 30 N3.78 553 90 Cf N OO N~ 31 ON 3.71 459

90 -TrO 0 WD 2004/ 080976 PCT/ GB2004/ 001059 57
w@oiposede R LC RT LC Purity Ml (rri nut es) ( obCT/GBE3/001059

32 v NI S I 0 3.94 546 90 ,H N 33 Ne~\ 3.84

485 90 \ N N 0F,N34N~N6)eF437 552 90 o+ N 35

O 3.77 485 90 NN 36 No (Note 2) | r a 2.89 440 100

Note 2§ 36 did{not require purificar via

pr epar éxtdm@usqaal e HPLCx the prp dggtk? Ay He"T EaETTEn

was essentially pure. 5 Exanple (mmuteS) (%)
1-[ 3- (4--Oxe—34—di-hydro-phthalazin-1-yly yl) - benzoyl

] - pi peti di ne- 4t carboxyllc acidl (C) (0.24 nmyol) was
added fo a _sol iiti on,of the

51 \ j 3.36 44¢ 90

3
52 {::§ 3.77 488 920

53 =

3.74 472 90

— oz
54 3.82 498 90
H

«—N

55 2::} 3.52 | 460 90
H

56 *=N 3.86 510 90

H,C H
e
N 0
57 2::;?—\\—CH3 3.75 |546 90
H
N
58 3.01 |565 90




appropriate amne (0.2 mol) in dinethylacetam de (2
m). 2-(1H
w®eeansra@zol e-1-yl ) -1, 1, 3, 3-t et ranet hyl ur oni uUPCT/GB2004/001059
hexaf | uor ophosphate 10 (0.3 mggl ) and Huni gs base (0.4
mol ) were then added and the reaction was stirred at
roomtenperature for 16 hours. The reaction m xtures
were then purified by preparatiye . | The unds
synt hestseduare set our bel ow. 1%5\7%?2@14/10 é’lrl%y
PCT/ GBﬂ2004/ 001p59 58 O NH NeonRee Q| Conpound(*R LC
RT M+l HEPurty—(mnutes) 39 572 90 38
3.71 4336 90 *:rN CH3 H3C 39 N 3.63 474 80 40 *-N

),
}--CH3|3.76 474 96N H #=N 41 3|56 502 ¢ H3 O 42
3.58 568 ol H3C -@ 0809

0
76 PCY GB2464/ 001889
59

27 N-4
T LI e )

r
(o
\\J
*

60 «—N N 4.17 663 90

»—N N
S
61 3.08 595 90
0.0

62 e \@ 4.16 (551 90
—/

63 | . \ z:> 4.3  [565 90
/

64 —N ‘N—@cs 4.1 |571 90
/ '

65 N N@OM 3.64 |567 90
*— e .
/
O
66 |+—N ‘N~®—< 3.62  |579 90
_/

CF,
67 —n \N_Q 4.27 {605 90
p—
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15

Compound R LC RT Mtl LC Purity (mnutes) (%9 43 N Db
3.81 508 90 H *-N 44 4.39 531 90 t-Bu 45 * NQ 3.52
W e4880976¢ - H 46 3.77 508 90 H 47 *-N/ | 3. 5BCHEB8283/001059
SH *-N 48 3.83 488 90 CH3 44 49 *"N--O 3.85 488 90
-N CH3 50 t--~ 3.47 448 90 CH3 WD 2004/ 080976
PCT/ GB2004/ 001059 60 Conpound R LC RT NHl LC Purity
m nut ¢s 0 H5I *~N 3.36 44 CH3 77
288 90%@@%&& *. 3. 74r472 90 r}éB RED M1 fcgu?lty

(minutes) (

ae

68 /N __ 3.89 555 90

69 N < @ 3.84 [565 90
N
70 +—N N@ 2.92 |565 90

/N
71 *—N N 3.02 543 90
N/

Example 5

1-{2-Fluoro-5-(4-0x0-3, 4~dihydrophthalazin-1-ylmethyl)benzoyl] -
piperidine~4-carboxylic acid (D) (0.24 mmol) was added to a solution
of the appropriate amine (0.2 mmol) in dimethylacetamide (2 ml). 2~
(1H—Benzotriazole—l—yl)—1,1,3,3—tetramethyluronium hexafluorophosphate
(0.3 mmol) and Hunigs base (0.4 mmol) were then added and the reaction
was stirred at room temperature for 16 hours. The reaction mixtures

were then purified by preparative HPLC.

The compounds synthesised are set out below.




10

*-N CH 54 3.82 498 90 H *-N 55 3.52 460 90 H 56 *-

N/ 3.86 510 90 H3CHHO *-N O 57 \-CH3 3.75 546 90
wW@2044/0809% 58 3.01 565 90 N \_O WD 2004/ 08097PCT/GB2004/001059

PCT/ GB2004/ 001059 61 ConpoungszR LC RT M+l LC Purity

(mnutes) (o) H59 *-N/ CF 3 3.93 549 90 F 60 *- NN

4.17 663 90 F *-N N\--/ 61 3.08 595 90 0 0 62 *

-N--\ Nb 4.16 551 90 63 *-N Nb 4.3 565 90 64 *-N

NC 4.1571 90 65 *-N Ne= OMe_ 3,64 567 90
LC RT _
. LC Purity
Compound R (minutes|M+1 (%)
)
/N
72 *—N 0 3.21 480 90
/

Example 6

The appropriate sulphonyl chloride (0.24 mmol) was added to a solution
of 4-[3-(piperazine-l-carbonyl)benzyl]-2H~-phthalazin-l1-one (1) (0.2
mmol) in dichloromethane (2 ml). Hunigs base (0.4 mmol) was then added
and the reaction was stirred at room temperature for 16 hours. The

reaction mixtures were then purified by preparative HPLC.

The compounds synthesised are set out below.

0
I
NH
N ]o
~a-R
o
o N
LC RT LC Purity
Compound R _ M+1
(minutes) (%)
73 p 3.85 |504 90
CH,
74 — 3.44 (442 90
FS
75 _@ 4.09 |558 90
Cl
76 _@ 3.93  |525 90
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066 *-N -\ N3.62 579 90 CF3 67 *- NN - 4.27 605 90
WO 2004/ 080976 PCT/ GB2004/ 001059 62 Conmpound R LC RT
woRM4LEIRUrity (mnutes) (o) F 68 M/-~ N 3rGEGB3®4/001059
90 69 *_N N 3.84 565 90 N 7Q,- N N 2.92 565 90 71
*>NN-( ) 3.02 543 90 Exanple 5
1-[ 2- Fl uor o- 5- (4- Oxo- 3, 4-di hydr opht hal azi n- 1-yl et hyl )
benzoyl |- 5 pipéridime-4-carboxylic acid ( (0242
nol ) was added|to a hrlﬁi*aon of the appropriate
|
N

amine (P.27mol) i /e hyl acet ami de (2sa%). 2-99
(1H Bengotriazole-1-yl)-1,1, 3, B-tetranethyl uroni um
hexaf | upr ophosphat e H,0. 3 mmol ) and Hunijgs base (0.4
mol ) were-then ad,%ﬁg_amuthp reaction lwas| stirred a
roomtepperature f 16 hours. |The reaction| m xtures
10 were the7 putifieg pr.eparative HPLC, [The
conpounfs synt hesi se det out “béfow 39 NH2O N O

N F R0 15 WD 2Qp47/ 080976 PLCT/ GB2004/001p59 63 LC
R-I- 3

G
72
79 —_} 3.76  |509 90
H,C
80 _\j 3.82  [470 90
CH

Example 7

The appropriate sulphonyl chloride (0.24 mmol) was added to a solution
of 4—[3—([1,4]diazepane—l—carbonyl)benzyl]—2H~phthalazin—l—one (3)

(0.2 mmol) in dichloromethane (2 ml). Hunigs base (0.4 mmol) was then
added and the reaction was stirred at room temperature for 16 hours.

The reaction mixtures were then purified by preparative HPLC.

The compounds synthesised are set out below.

C?QQ
LC RT LC Purity
Compound R ) M+1
(minutes) (%)
=N
81 x ] 3.71
\_ob 523 90




LC Purity Compound R (mnutes Mt1 (%9 72 -N O 3.21
480 90 Exanple 6 The appropriate sul phonyl chloride
w@ 2002480m®| ) was added to a solution 5 of PCT/GB2004/001059
4-[ 3- (pi perazine-1-carbonyl ) begnzyl ] - 2H pht hal azi n-1-on
e (1) (0.2 mol) in dichloronmethane (2 m). Hunigs
base (0.4 mmol) was then added and the reaction was
stirredfat roonftenperarure fo[ 16 hours. 1jme
reactioh miggt ures were en pufifiegs by |pseparatggve
HPLC. 10 The COTpounds synt hes| sed are set jout bel ow.
0 NH,J.—OQC SR O 0O 1C RT (‘Qllrlt\/
ML (m nutes) (%9 73 3.85 504 90 74 CH3 3. 44 442 90
Exz0p3=78 4.09 558 90 G 76 - 3.93 525 90 WD 2004/ 080976

Th%% 9395‘%(_)@ %hgéri»dglo (Iél’ %_BHWO?J. was’ agdesélstogo Slg:%gtlon of

4-[3-(piperazine-1- carbonyl)benzyl]~2H—phthala21n—l—one (1) (0.2 mmol)

in dichloromethane (2 ml). Hunigs base (0.4 mmol) was then added and
the reaction was stirred at room temperature for 16 hours. The

reaction mixtures were then purified by preparative HPLC.

The compounds synthesised are set out below.

0]

NH
=N o

LC RT

_ LC Purity
Compound R (minute [M+1

—
o°
~—

s)

83 * 4.04 |530 85
84 @ 3.71 |460 90

Tl
85 *_©‘F 3.69 |506 90
86 _\o~<CH3 3.19 |450 85
o
H,C_CH,
87 ) O_<CH3 3.44 [478 90
O

88 *OO\ 3.94 |538 90
CF




H3C H3C O 79 N 3.76 509 90 H3C 80 3.82 470 90 CH3

Exanpl e 7 The appropri ate sul phonyl
wonwk)sesas added to a sol ution

5

of

chloride (0.24

PCT/GB2004/001059

4-13-([1, 4] di azepane-| - car bonyl) benzyl ] - 2H- pht hal azi n-

| -one (3) (0.2 mml) in dichloronethane (2 nl).
Huni gs base (0.4 mmol) was then added and the
reacti on was stfrred at omtemperature fof 16 hours.
The reaction mxtures t hen purifieﬁ by
preparative,HPLIC. 10 The~conpounds .sypt | ed e set
out “bellow. ©20 NH i N O o NN SR %%p RT 1%
Purity | Compounid R M+1 O(xi nutes) (o) 81 3.71 523 90
WO 2004/ 080976 |PCT/ GB2004/®001059| 65 L82 3.68 484 90
Exanpl 8 The appr rate '3u' chtoride (024 moh)
was added tg a soISfi}pqﬁf 3.6 laea 90
4-[ 3- (pi perazi ne-1-cafbonyl ) benzyl ] -2H pht hal azi n-1 - or
e (1) 2 ol 5 in dichloronethane (12 nl). Hunigs
base (0.4 mmol )| was then added anhd the reaction was
stirred atgﬁoonhtenper ore for L63hgg $47dNe
reactiqn m Xt uries were en purifiéd by |preéeparative
HPLC. CH,
H,C
% / ?
92 =N 3.73 |535 80
/"‘O
0
93 . 3.49 (530 90
F
N~s
94 *_G;,Q 3.5 |512 85
A
95 u 3.52 459 90
CH,
96 ; 4.01 |588 90
0 :::
0
97 —WbHa 4.05 |406 90
()\\+ -
N—O
98 . ::j 3.84 [513 90




The conpounds synt hesi sed are set out bel ow.

10 0 NH

NOG YR O LCRT Conmpound R (m nute M+l LC Purity

wOR00808B36 4. 04 530 85 84 *--( ) 3.71 460 90

BGI/6B2008901059

506 90 CH3 86 0--~ 3.19 450 0 H3.CC CH3 87 (CH3
3.44 478 90 \0 88 * 0 3.94 538 90 -0- CF 3 W
2004/ 080976 PCT/ (B2004/ 001059 66 89 * CH3 3.68 526 90
0* " CHA3 90 (r) 3.6 464 99—0 91 g 3.63 472 90
CH3 H3d 99 * 4.07 |520 90
CF3
100 H:G 4.41 (671 90
) Y 'l\! CF3
n=N
Ci
5 S
101 _(\ 3.62 |s582 90
N
-
CH,
102 aég 3.82 |508 90
A\
103 N 3.81 |507 90
N
104 —(/\NN 3.33 |445 90
o-
*-—\—S
105 N>/\S? 4.08 |[571 90
106 @ 3.67 480 90
107 3.54 (577 90
108 3.49 |498 90




O * 1 92 N 3.73 535 80

90 WO 2004/ 080976 PCT/ GB2004/
100 H3C N 4.41 671 90 &CF3 N,
90 N CH3 102 3.82 508 90

/-0 0 93 3.49 530 90 F N,

94 / _N 3.5 512 85 N 95 3.52 459 90 CH3 96 4.01 588
W@0R00408076 97 CH 4.05 406 90 3 0~ + N-O 98 _ BCBEB2®3/001059
1059 67 99 4.07 520 90
Cl H3C 101 N 3.62 582

" CH,
109 H,C .04 |510 90
CH,
O—CH,
110 .75 |512 90
111 ‘\,® .67 1482 90
112 /S .54 1474 90
—
*——\ O
N
113 o .52 537 90
CH,
114 ‘<_L\ .13 475 90
CH,
115 —Q .8 |s512 85
o\
CH,
116 .09 (544 90
117 —@‘F .63 1486 90
118 b .91 [502 90
cl




103 N 3.81 507 90 104 3.33 445 90 O-N*

-s 105 S

4.08 571 90 106 3.67 480 90 107 H3C_N 3.54 577 90 O
PCT/GB2004/001059
C 4.04 510 90 CH3

wQa@4/080192z6- 3. 49 498 90 0 WO 2004/ 080976

PCT/ GB2004/ 001059 68 CH3 109
O-CH3 110 3.75 512 90 111 3.67 482 90 112 3.54 474

90 O N 113 0 3.52 537 90 CH3 *

114 4.13 475 90

CH3 115] 3.8 512785 \ CH3 116 409 §44 90 117 F
3.63 486 90 118 3.91 5 90 C
119 3.61 |511 90
O\/O
120 = 3.57 (474 90
NS
121 bF 3.67 |504 90
F
122 % 4.02 |508 90
123 —\—@—F 3.81 [500 90
124 _Q 4.11 |540 90
O*\_‘\
CH,
7 o -
125 _ Z 4.19 |560 90
126 ‘@ 3.61 |468 90
. o)
127 0 3.69 |582 90
O\)




WD 2004/ 080976 PCT/ GB2004/ 001059 69 119 3.61 511 90

O,0 120 3.57 474 90 121 F 3.67 504 90 F 122 4.02
woB408097d23 F 3.81 500 90 * 124 4.11 540 90 PCKGBR{B4/001059

/ 125 0 4.19 560 90 * 126 3.6/ 468 90 O 127 O 3.69

582 90 WO 2004/ 080976 PCT/ GB2004/001059 70 *~CH3 N O

128 3.85 549 85 S 129 H3C | 4.37 573 90 C1 130 3. 84

496 90 | H3C --0

128 3.85 1549 85

s
/
H,C
129 4.37 |573 90

130 w 3.84 496 90
H,C

. N=0
131 ‘%3 3.62 573 90

Cc-0 O
/

e
o3

132 3.72 500 90

FZ)

133 A\‘Q 3.8 |500 85
F

134 1@ 3.9 |496 90

~ 0
135 _@ 4.03 560 90

137 _@ 4.71 |472 80




131 3.62 573 90 H3CG-O 0 H3C F 132 3.72 500 90 133

3.8 500 85 F 134 3.9 496 90 CH3 0--0 135 4.03 560 90
wae448mee 560 90 0-0 F 137 - 4.71 472 80 WO PCT/GB2004/001059

2004/ 080976 PCT/ GB2004/001059+471 N,CH3 * ~ 138 N

3.47 526 90 CF3 CF3 139 0 NNCH3 3.78 632 90 * N

H3C CI N CH3 140 N 3.27 506 90 H3C CH3 S N 141 3.92

590 90 “CH;
/N
138 =N 3.47 |526 90
CF,
CF,
7\
139 Q X
on, 3.78 1632 90
7N
=N
H,C
Cl
_CH,
7 N
140 * /,'\l 3.27 |506 90
H,C
CH,
S N
TN\ I/N
141 3.92 [590 90
Cl
142 . 4.76 (706 90
GFy 1 N
S
<
=N
s\/C
143 . ] 4.27 |605 90
\_N
CF,
l A\
s S
144 *_S/l 3.71 |557 90
\_N
H,C




Cl 142 4.76 706 90 CF3 NS | N S 143 4.27 605 90 N
CF3 S 5 144 3.71 557 90 H3C WO 2004/ 080976

wWEAAGBROO4/ 001059 72 145 3.98 551 90 N H3C P3GB1¢HE/001059
3.9 496 90 147 3.57 454 90 148 0 3.21 450 90 0 CH3
149 3.61 446 90 150 *- NCH 3.39 418 85 151 3.81 494
90 152 *----< 3.31 418 90 153 0~/Jj 3.38 444 90 O N

154 N b[{3.56 506 85 155 3 48490 H3C O
S
145 i} l 3.98 |551 90
‘g\/N
H.C

3

146 ‘\__@ 3.9 |496 90

147

@ 3.57 (454 90
148 —%O\ 3.21 [450 90

ENS
CH,
—O 3.61 |446 90
\N

®)

149

150 N\, 3.39 418 85
151 3.81 |494 90
152 —< 3.31 |418 90
153 —@ 3.38 |444 90

—N
154 ~(}:‘© 3.56 |506 85

155 3.48 484 90

H,C—0
S

156 —<\:© 3.84 {510 90
F

157 _@ 3.56 472 90
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S 156 3.84 510 90 F 157 -

3.56 472 90 WD 2004/ 080976

PCT/ GB2004/ 001059 73 ,CH3 158 N 11 3.34 476 90 S, N

WG-20038809F6 3. 56 490 90 C

3.99 523 90 162 3.7 468 90
90 164 *-N O 3.16 463 90 165 *-CN- 2.78 475 90
Exanple 9 5 The appropriate acid chloride (0.24 mmol)

160 3.53 488 90 Cl REGI/GB2@@H/001059

163 *--CH3 3.11 392

was added To a $olution_of cH,
4- [ 4- FI bor s @3- ( pi per azih&l | - car banyy yhenzyls] - 2H ght hal
azin-l-pne (2) (0.2 N in dithoromathahe(Z m).
Huni gs base (0.4 nmmmol) was then |added and fhe
reacti on was stirred at roomtenperature for 16 hours.
The reagti phom xtures t hen pur3d.fsiced 4y 90
preparative HPLC. 10 T oerounss synt hesi sed are set
out bel pw. WO 2004/ 080976 PCT/ GB2004/ 001059} 74 0 NH
N O c
160 . 3.53 1488 90
Ci
161 <:§ o 3.99 |523 90
162 Q 3.7 |468 90
CH,
163 *—CH, 3.11 |392 90
164 »—N O 3.16 |463 90
/
165 *—CN— 2.78 |[475 90
Example 9

The appropriate acid chloride (0.24 mmol) was added to a solution of
4-[4-Fluoro-3- (piperazine-l-carbonyl)benzyl]-2H-phthalazin-l-one (2)
(0.2 mmol) (2 ml). (0.4 mmol)

added and the reaction was stirred at room temperature for 16 hours.

in dichloromethane Hunigs base was then
The reaction mixtures were then purified by preparative HPLC.

The compounds synthesised are set out below.
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~\V 1 OFyR OLCRT LC Purity Conmpound R M+l
(mnutes) (% 166 4.04 424 90 167 -CN- 2.84 493 90
wQaB@4/080926 4. 14 436 90 169 *-N 0 3.19 481 90 RCDGR2@4/001059
2.83 509 90 171 2.63 522 90 ~\__/NH 172 NNMe 2.71 522
90 \/ 173 * -( NH 2.8 479 90 5 Exanple 10 The
appropriate acid chloride (0.24 mmol) was added to a
sol ution of 0
4-[3-([1, 4] di azepane- bonyl ) benzyl ] - 2H pht hal azi n-
| -one (3) (0.2 nTmI diNthi or omet hane (2 m) .
Huni gs base (0.4 wag M hen Oadded and the
reaction was stirred at rjoomtenperature for 16 hours.
The 10 reaction ni xtures p ‘N/\erfled by
preparative HPLC. The co esksed are set
out bel ow. WD 2004/ 080976 PCT/ Gt / M059 75 0 NH
N ONj O Compound R LC RT Mtl1 LC Purth/ (m nutes)

(9

LC RT LC Purity
Compound R . M+1
(minutes) (%)
166 TN 4.04 424 90

167 *——<::>N—— 2.84 493 90

168 —< 4.14 436 90

169 *—N 0 3.19 481 90
/
* /£ )
170 ——\¥—N 0 2.83 509 90
N/
171 __\\—Nr/\w 2.63 522 90
A
! /N
172 __\\—N NMe 2.71 522 90
/

173 *—~<C:3NH 2.8 479 90

Example 10

The appropriate acid chloride (0.24 mmol) was added to a solution of
4-[3-([1,4]diazepane-1l-carbonyl)benzyl]-2H-phthalazin-1-one (3) (0.2
mmol)} in dichloromethane (2 ml). Hunigs base (0.4 mmol) was then added
and the reaction was stirred at room temperature for 16 hours. The

reaction mixtures were then purified by preparative HPLC.

The compounds synthesised are set out below.



174 3.16 416 90 175 3.84 534 90 176 3.63 496 90 177

3.52 460 90 178 ,~/ 3Me 3.62 514 90 179 3.23 459 90
w@204080763. 95 490 90 CI 181 N 3.63 533 90 OMECTIFB2004/001059

182 3.61 526 90 -\-O WD 2004/ 980976 PCT/ GB2004/ 001059

76 Exanple 11 The appropriate acid chloride (0.24

mol ) was added to a sol ution of

4-[3- ([ 1, 4] di azepane-| - car bonyl ) - 4-f | uor obenzyl ] - 2H ph

thal azin-1-one (4) (Q. ] Dl ) in dichloronmethane (2

m ). Huni gs base (0 was 5 then added and the

reaction was stirre oom t efrperature for 16

hours. The reaction m xt hen purified by

preparative HPLC. ~ NSyn
out below. 0 NH O CNYR 10-0

Purity (mnutes) (%

183 N 2.81

@ hesised are set
coﬁpggﬁhaf#Lc RT M+l LC
67

0O 184 * 0 3.19

495 90 \| Exanple 12 15 The appropriate isocyanate
(0.24 mvol) was added to a solution of 4-
LC RT LC Purity
Compound R M+1
{minutes) (%)
174 B 3.16 416 90
175 _@—Q 3.84 534 90
176 v\—@ 3.63  |496 90
177 ‘(/ 3.52 1460 90
178 *—@sm 3.62 |514 90
179 -(/\U\l 3.23 (459 90
o-
180 {I/ 3.95  |490 90
o
181 *GN 3.63 533 90
OMe
OMe
182 ) 3.61  |526 90
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15

20

[ 3- (pi perazi ne-1-carbonyl)benzyl ] - 2H pht hal azi n-1-one
(1) (0.2 mol) in dichloronethane (2 m). The
WO e@asmme was stirred at room tenperature forPdBGB2004/001059
hours. The reaction m xtures were then purified by
preparative HPLC. 20 The conpounds synt hesi sed are set
out bel ow. WO 2004/ 080976 PCT/ GB2004/001059 77 0 NH
Exagpldl 3 N ONWR O LC RT Conmpound R (minute M+l LC

Pur | (.a) *-N. 1 = - - 3.34 435,85 H3 .
e Yokt <looPhisles bt el Pefililg 5 ggibeon o
4- 13491 D04 B @ zeH3ne* L N PP L B- 57 UBZFoP@Nnzyl] -2H-phthalazin-1~one
{4) (0.2 mmol) in dichloromethane (2 ml). Hunigs base (0.4 mmol) was

then added and the reaction was stirred at room temperature for 16

hours. The reaction mixtures were then purified by preparative HPLC.

The compounds synthesised are set out below.

wH
N

0]
L
N_ R
F ky//QT(
0]
LC RT LC Purity
Compound R M+1
(minutes) (%)
TN
183 /N—— 2.81 467 90
184 » —N 6] 3.19 495 90
\_/

Example 12

The appropriate isocyanate (0.24 mmol) was added to a solution of 4-
[3~(piperazine-l-carbonyl)benzyl]~2H-phthalazin-l-one (1) (0.2 mmol)
in dichloromethane (2 ml). The reaction was stirred at room

temperature for 16 hours. The reaction mixtures were then purified by
preparative HPLC.

The compounds synthesised are set out below.



H*-N 189 4.03 537 90 b-CF 3 H *-N 190 3.77 519 85
H *-N 191 6- 3.72 487 90 F *-N F 192 / 3.57 505 90

wWO-200008006/ 080976 PCT/ GB2004/ 001059 78 H *- NeCT/8B2@4/001059

4.08 537 80 CF3 H .68 497 8571:CH3 3 195 0 4.03 553

90 OCF3 H *-N 196 OCH3 3.93 497 90 HK3C H *-N
197 3.62 494 90
0
I}IH
~N o
SRe
N R
~
0]
LC RT
LC Purity
Compound R (minute |M+1 (%)
s) ’
H
»—N
185 >_CH3 3.34 435 85
H,C
H
#—N
186 3.76 483 90
CH,
H
*—N
187 CH, 3.49 449 90
H,C CH,
H
«—N F
188 @ 3.57 487 90
H
+»—N
189 4,03 537 950
CF,
H
»—N
190 QO 3.77 519 85
H
»—N
191 3.72 487 90
F
H
a0

~—N  F
192 Q 3.57 {505
F




6-CN_ H*-N 198 3.68 497 90 H *-N 199 3.73 475 90
CH3 *-N Of 200/ \ 3.9 513 90 H*-N 201 4.11 511 90
*\ / 3.58 483 90 WO 2004/ PESOEGBE004/001059
PCT/ GB2004/ 001059 79 H 203 NgCl- 3.71 517 90 H *-N

wW@RiR4080876 H 202 - N

204 ~-~ 3.34 435 85 CH3I H *-N -N CH 3.71 497 90 3
H
H
»—N
193 Q .08 |537 80
CF,
H
#—N CH,
194 d .68 (497 85
H
~—N
os Q 03 lsss| s
0—CF,
H
»—N
196 QCHS .93 la97 90
H,C
H
=N
197 .62 494 90
CN
H
~—N
198 2 .68 1497 90
H
»—N
199 O .73 |475 90
CH,
.
200 @ .9 (513 90
H
»—N
201 .11 |511 90
CH,
H,C
H
+—N
202 L@ .58 483 90




206 -N * 0 3.56 513 90 CH3 H 207 *-N Cl C 4.04 552

90 H 208 *-N 4 547 90 H3C *-N CH3 209 OCH3 3.54 507
WO04080903C H 210 *-N ~-0 3.42 497 90 0 H 21HCT/GR26@4/001059

Cl 3.95 552 90 *H CH 212 0--~78.79 541 85 6--~-OH

H3C *-N 0 213 / \ 3.66 529 90 H3C O WD 2004/ 080976

PCT/ GB2004/ 001059 80 H O *-N O 214 CH3 3.92 527 85

H*-N 215 3.62|527 9¢ C
203 *_@ 3.71 |517 90
H
*—N
204 \j 3.34 [435 85
CH,
H
205 N 3.71 |497 90
H
»—N
206 LQO 3.56 [513 90
\
CH,
__I,:} Cl
207 \ 2:> o 4.04 |552 90
. ()
208 —N O 4 547 90
H,C
A
»—N  CH,
209 o CH, 3.54 [507 90
O
/
H,C
A
210 >/._© 3.42 1497 90
O
4 Cl
211 \ <:§ o 3.95 |[552 90
H
+—N _/CHa
212 @_{’ 3.79 |541 85
O
HH3C\
«—N 0
213 G 3.66 |529 90
H,C—0
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H3CH *-N 216 4.28 569 90 0 O CH3 H *-N 217 bN
3.81 610 90 O Exanple 13 The appropriate
w0 s@hsweyanate (0.24 Mol ) was added to a sol BCT/GB2@#/001059

5 80
4-[ 3- (pi perazi ne-1|-carbonyl ) benzyl ]-2H pht hal azin-1-on
e (1) (0.2 mmol in dichloronethane (2 m). The

reacti op was st|rredmat oom tenperaturje for 16
hours. [The_reacti of M xturés werd then purified b
preparati verHPLC. 10 Jhe\ coffounds yitt heé<i’sed a?é set
out belpw. 0 NH sN yR S |WD 2004/ 080976

PCT/ GB2p04/ 001059 81 RT LC Pyrity GQonpound R
(mnutel Mkl s) |-N Q- fH3 218 6 3./68 515 90 |H *-N

0
215 G__{ 3.62 |527 90
0

/

H,C

3

H
N
216 4.28 569 90
0
o
CH
H
—N
Q

217 3.81 |610 90

o>/7o\——<: )

Example 13

The appropriate isothiocyanate (0.24 mmol) was added to a solution of
4-[3-(piperazine-l-carbonyl)benzyl]-2H~phthalazin-1l-one (1) (0.2 mmol)
in dichloromethane (2 ml). The reaction was stirred at room

temperature for 16 hours. The reaction mixtures were then purified by

preparative HPILC.
The compounds synthesised are set out below.

0



219 4.05 513 90 H-N 220 3.94 465 90 CH3 H *-N
221 3.55 449 90 CH2 *-NF 222 F F 4.21 575 90 F F H
WO 2004/08@36 3. 79 543 90 0 0 CH3 H O *-N 0 224 Rc1ZEB2004/001059
4.28 557 85 H *-N 225 6--0 3163 527 90 CH3 H *-N
226 / \ 3.18 528 90 N-CH3 H3C WO 2004/ 080976
PCT/ GB2004/ 001059 82 H 227 *- N,

LC RT

} LC Purity
Compound R (minute |M+1

(%)

s)

218 3.68 |515 90

H
N
219 z 4.05 |513 90

H
N
220 \_\_ 3.94 |465 90
CH
H

*—N
.55 49
221 L% 3.5 4 90
CH,
H
»—N F
222 F,QF 4.21 |575 90
F F
H
«—N
223 Q 3.79 [543 90
O
\
. 0  CH,
0

—N o
224 \—cH, 4.28 |557 85
H
N
225 @_{ 3.63 |527 90
CH,

H
*—N
226 z::% 3.18 (528 90
N
/
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3.32 423 90 CH3 H *-N 228 3.69 485 80 H *-N 229 0
3.68 515 90 OCH3 H *-N F 230 3.72 503 90 Exanple 14
wW@2{04/080006 3, 4- di hydr opht hal azi n- 1-yl net hyl ) bene@I/CBa@id01059
(A (0.24 mmol) 5 was added tg» a solution of the
appropriate amne (0.2 mmol) in dinethylacetam de (2
m). 2-(1H Benzotriazol-1-yl)-1,1, 3, 3-
t et ramef hyl ur onj um hexafd uor ophogphate (|0. 3[mmmol) and
Huni gs pas2270.4 ol Nere then added [anrd|t he 90
reactiopn was stirred at Fﬁon1tenrerature for 16
hours. [fhe—reactton—tixiures—were—then—purifiedby
preparatory 10| HPLC.*The conpounds synthesijsed are
set out|bebow. |0 NH @N N H| LCART [@smpounds®
0

(mnutel Mt1l LC Purity 231 *-|ICH3 2. 72 3718 90 WO

2004/ 08p976 PCT| GB2004/ 001059 83
‘#—H
229 2::2 3.68 [515 90
0—CH,
H
»—N F

230 z::§ 3.72 |503 90

Example 14

3-(4-0x0-3,4-dihydrophthalazin-1-ylmethyl)benzoic acid (A) (0.24 mmol)
was added to a solution of the appropriate amine (0.2 mmol) in
dimethylacetamide (2 ml). 2~ (lH~Benzotriazol-l-yl)-1,1,3,3~
tetramethyluronium hexafluorophosphate (0.3 mmol) and Hunigs base (0.4
mmel) were then added and the reaction was stirred at room temperature
for 16 hours. The reaction mixtures were then purified by preparatory

HPLC.

The compounds synthesised are set out below.

LC RT .
LC Purity

Compound R (minute |M+1 (%)

5)

231 *—CH, 2.72 378 90




ONH INGON R R Conpound LC RT Mrl LC Purity R

(minutes) (o) N- 232, 0 2.96 427 90 F 233 4.08 444
WO0048897@. 9 456 95 O H3C 0 * 235 0 -CH 3. 83P@BGBIH4/001059

CH3 3 236 *0 2.98 432 90 CH3 237 4.17 440 90 H 238

CH 3 2.9 449 90 H3C 239 -Ox- Cl 4.31 460 90 O 240 *

3.63 468 90 GH3 241 * ~s~ a 3.78 456 90 CN3

0
LY
N o
70
ks
] LC RT LC Purity
Compound R M+1
(minutes) (%)
N=
232 :
@ 2.96  [427 90
F
233 @ 4.08 |444 90
234 : 3.9 456 95
o}
/
H,C
O
x CH
235 40 ° 3.83  |450 95
CH,
CH,
236 —<:> 2.98 [432 90
CH,§
237 . 4.17  |440 90
*—>_“
238 J  —cH, 2.9 449 90
H,C
239 *~©-m 4.31  |460 90
0
240 * 3.63 |468 90
CH,
241 *~©~0\ 3.78 456 90
CH,




WO 2004/ 080976 PCT/ GB2004/ 001059 84 0 242 3.08 378
90 HOO00 R Conpound R LC RT Mtl1 LC Purity

W@ pdons®3g (o) 243 -NO-NO 2.88 432 90 0 *- N-PCREB234/001059
3.61 421 95 CH3 245 *-N g ) 8496 397 90 5 Exanple
15
2- Fl uoro-5-(4-0x0-3, 4-di hydr opht hal azi n-| -yl met hyl ) ben
zoic agid (B) |(0.24 mo)9 was added to afsolfution of
t he approprffate amine *(K 2 nmol) id. @k netdnd|acet ani de
(2 m)| 2-(1HBenzotriazdl -1-yl)r 1,1, 3, 3-
t et r amet hyt ur oni unm hexaftoorophosphate—(6-3-+nrel—and
Huni gs base (0.4 10 nmmol) were then added and the
reaction was stirred at roomtenperature for 16
hours. The reaction m xtures swere then purified by
preparative HPLC The conpodpds synthesi sed are set
out below 15 WO 2004/ (080976 R@T/ GB2004/ 001059 85 O
NH INO N--) F ~ NR

LC RT i
Compound R M+1 hC Purity
)

(minutes) {
243 %—@C::>—N > 2.88 432 80
0]
244 3.61 4271 95

+—N
245 % 3.96  |397 90

Z“Fluoro~5—(4—oxo—3,4—dihydrophthalazin—l—ylmethyl)benzoic acid (B)

o

Example 15

(0.24 mmol) was added to a solution of the appropriate amine (0.2
mmol) in dimethylacetamide (2 ml). 2-(1H-Benzotriazol-1-yl)-1,1,3, 3~
tetramethyluronium hexafluorophosphate (0.3 mmol) and Hunigs base (0.4
mmol) were then added and the reaction was stirred at room temperature

for 16 hours. The reaction mixtures were then purified by preparative
HPLC.

The compounds synthesised are set out below.



LC RT Conmpound R (m nute Mtl LC Purity (-0. ) s) 246
*-CH3 2.8 396 90 247 *7--~0H 2.79 426 90 O NH N ON
WO-2004/8809%6 Conpound R LC RT M+l LC Purity (m neCEEB2(0a)001059

* \ 1 248 3.9 456 95 0 H3C (849 CCH 3.97 467 90

~H3 3 250 0 2.84 426 90 CH3 251 *-CH3 3.46 368 90 WO
2004/ 080976 PCT/ GB2004/ 001059 86 0 252 445 90 2.91
253~j-N 0 2.77 495 90 0 284 *-\-0H 2.69 412 90 255

N\ 2.76 439 90

LC RT
, LC Purity
Compound R (minute |{M+1 ()
s) ’
246 *—CH, 2.8 |396 90
247 *‘_'\_OH 2.79 |426 920
0
Ly
~N o
F ‘\/N‘R
LC RT LC Purity
Compound R _ M+1
(minutes) (%)
248 ::; 3.9 456 95
(0]
/
H,C
0
* CH
249 — 3 3.97  |467 90
CH,
CH,
250 —\—O\ 2.84 1426 90
CH,
251 *—CH, 3.4¢6 368 20
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ONH NOR F Conmpound R LC RT M+l LC Purity
(mnutes) (%9 0 *-N 3.81 439 90 256 0--\ CH3 257
wW@2@3/08036 90 5 Exanple 16 An appriopriate al de¢yd®2004/001059
(0.2 mmol) and 4-[ 3-(piperazi ne-| -
car bonyl ) benzyl ] - 2H pht hal azi n-1-one (1) (0.24 nmol)
were dissolved in dichloronethane (2 m). Sodium
triacet oxyboropydri de ~28 nmol) and 10 |gl aci al
aceticl act®™ (6, 0 mui)\were then addéd and4stirred at
room ftenperatpure for 16MNours. | The react|i on| mi xtures
wer e then purified= p):e.garati ve HPEC—Thetconpounds
synthesi segs arg set outybel®w. |15,W0,20044980976;,
RT

PCT/ GB2004/ 001p59 8% O-eXH N| 0, R LC M+l LC

Purity—Conpound R (mnutes) (9 258 *~-|- 2.89 406

90 254 *_\_OH 2.69 l412 90
255 _\—N< 2.76 439 90

LC RT LC Purity
Compound R M+1
(minutes) (%)
0
256 0— 3.81 439 90
CH,

257 *—NC© 3.95 |415 90

Example 16

An appriopriate aldehyde (0.2 mmol) and 4-{3-(piperazine-1-
carbonyl)benzyl]-2H-phthalazin-l-one (1) (0.24 mmol) were dissolved in
dichloromethane (2 ml). Sodium triacetoxyborohydride (0.28 mmcl) and
glacial acetic acid (6.0 mmol) were then added and stirred at room
temperature for 16 hours. The reaction mixtures were then purified by

preparative HPLC.

The compounds synthesised are set out below.
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H3C 259 2.91 406 90 CH3 260 *-{ 2.75 392 90 261 3.16

493 90 N1 CH3 262 3.09 479 90 N H Exanple 17 5
wa\eooapgoropri at e al dehyde (0.2 nmol) and PCT/GB2004/001059

4-[ 4- Fl uor o- 3- (pi perazi ne-1- 87

car bonyl ) benzyl ] - 2H pht hal azi n-1-one (2)(0.24 nmol)

were dissolved in dichloronethane (2 m). Sodi um

triacet oxyborohydride (0.28 nmol) and gl acial acetic
added and stirred at room
tenperature for 16 ho reacti on m xtures were
then purified by 10 prepagd ive §PLC. The conpounds
synthesi sed are set out be| ow. WJ| 2004/ 080976
PCT/ GB2004/ 001059 88 O N M N9, RLC RT LC

§
Purity Compound R Mrl (minu ( Qn% 263 / \ 2.83
Exanpl 8R18

459 90 264 *~=N 3.04 465 90

LC RT LC Purity
Compound R M+1
(minutes) (%)
258 _j>—CH3 2.89  |406 90
H,C

259 —“\—~\ 2.91 406 90

260 2.75 392 90

262 3.09 479 90

CH,
261 _ﬁgzjii:) 3.16 493 Q0
i
CH,
Da®
N
H

Example 17

An appriopriate aldehyde (0.2 mmol) and 4-[4-Fluoro-3-(piperazine-1-
carbonyl)benzyl]~2H-phthalazin-l-one (2)(0.24 mmol) were dissolved in
dichloromethane (2 ml). Sodium triacetoxyborohydride (0.28 mmol) and
glacial acetic acid (6.0 mmol) were then added and stirred at room
temperature for 16 hours. The reaction mixtures were then purified by

preparative HPLC.

The compounds synthesised are set out below.
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15

5 An appriopriate al dehyde (0.2 nmol) and
4-13-([ 1, 4] di azepane-| -

W@ 2008080979 benzyl | - 2H pht hal azi n-1-one (3) (0. 24P@TrGB2004/001059
were dissolved in dichloronmeghane (2 m ). Sodi um
tri acet oxyborohydride (0.28 nmol) and gl acial acetic
acid (6.0 nmol) were then added and stirred at room
tenperature for 16 hours. QThe reacti on mi xtures were
then purified by 10 D& ﬁhive HPLC. The conpounds
synt hesi sed are set below. O NH- NO R LCRT
LC Purity Conpound i Hinutes) (%9 26 5 *---(
2.76 406 90. 15 WD 2004/
Exanpl e 19 An appriopriate 3
4-13-([ 1, 4] di azepane-| - N.
carbonyl)-4-f|uorobenzyl]-ZH-phtﬁaIazinRI-one (4)(0. 24
nmol ) were —digsolved i dichtofo hane [(2 L. :
Sodi uMdokbaGes PXxybor ohydri de 5 Oﬁggqﬁgolm+§n EéF%E%Eﬁ
aceticl acid (6,0 nmmol) were then(addedsand stirrfed at
roomtienperature for 16 hours. The reactilon M xtures

were then pur|fied by\preparative HPLC. %He compounds
synt hesi segk are set ouy below. [10208BH [MS@ N NR F
LC RT LC Purity —

*

Z
w

.04 465 90

264 S\¢A

Example 18

An appriopriate aldehyde (0.2 mmol) and 4-13-({1,4)diazepane-1-
carbonyl)benzyl]-2H-phthalazin-1-one (3) (0.24 mmol) were dissolved in
dichloromethane (2 ml). Sodium triacetoxyborohydride (0.28 mmol) and
glacial acetic acid (6.0 mmol) were then added and stirred at room
temperature for 16 hours. The reaction mixtures were then purified by

preparative HPLC.

The compounds synthesised are set out below.

O

LC RT LC Purity
Compound R . M+1 .
(minutes) (%)

265 *——< 2.76 406 90.
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Compound R M+l (minutes) (%9 266 *- -( 2 . 8 424 90
Exanple 20 15 In order to assess the inhibitory action
wo@Roohgooconpounds, the follow ng assay was usedI/G82004/001059
determ ne | C50 val ues. Manmal Ban PARP, isolated from

Hel a cell nucl ear extract, was incubated wth

Z-buffer (25mM Hepes (Si grm) 12.5 mM MyC12 (Si gma);
Exasewlfétl 20 (Sigma); 1 mM DIT (Sigm); 10% d ycerol

?&ﬁﬂ@ﬁrﬂlt@oi%@@ﬁydg)(@SEgﬂH&I) M 1-43-in %@dﬂ@képane—l—

Pl at es ( TRADE NAR UK) _and varyi
car GBI SR G 4 T RAF BT S Be-AdHee, (A 10 4nBBahlgere
dlswleecdjl:lrutdadhinrordial\i@@nanngxal/)e faonlahmaSsWetoxyborohydride
(0. gé’%ﬁﬂfr%%'dogi’aé’falb%tc‘é@% &91@'“{% 9 QoM Mt Bk eadded and
ei final concentration of 1% per we

stivhed ot ﬁoomzsela%%%fsﬁ‘v& GRe perbapels hag thl% {néﬁt%es were
thefl put BSi dNGybatéedrati v30Ept.he reactions were initiated

by the addition of a 10 | reaction m xture,

cont ai ning NAD (SpM, 3H NAD and WD 2004/ 080976
The PEIhGB2004/s00 10591 s<@0 a36neet dowblkelstir anded

DNA- ol i gos. Designated positive and negative reaction

wel l's were done in conbination with compound wells

(unknowns) in order to I cul ate % enzyme activities.

The pl ates were then for 2 mnutes and

i ncubated at 30C for m nl‘ﬁ es. 5 Follow ng the

i ncubation, the reactix pienched by the

addition of 50 JI 30% ac d to each well. The

pl ates were then shaken f0o 0 at room

tenperature. 10 The pl ates fansf¥fted to a

TopCount NXT ( TRADE I\/ARK) (Pack rd, UK) for

sci nt i fHatTonjcount g —Vatues Tecorded are counts er
ni nut eCogngg{gdf ol I owi ng a 30 se¢omd cOuntjpg of EaTHY
wel | . % enzyme activity for|eéactutesipound is(then
cal cul aLed usijng the 15 foll owing equatilon:| %

I nhi bifti on =100 - 100x pm of Unknowns {ne mean ne%ative
cpn) |(me#f polsiti ve *cpfy mean neagatifve c¢hH#y 0

Example 20
In order to assess the inhibitory action of the compounds, the

following assay was used to determine ICs values.

Mammalian PARP, isolated from Hela cell nuclear extract, was incubated
with Z~buffer (25mM Hepes (Sigma); 12.5 mM MgCl, (Sigma); 50mM KC1
(Sigma); 1 mM DTT (Sigma); 10% Glycerol (Sigma) 0.001% NP-40 (Sigma);
pH 7.4) in 96 well FlashPlates (TRADE MARK) (NEN, UK) and varying
concentrations of said inhibitors added. All compounds were diluted in
DMSO and gave final assay concentrations of between 10 and 0.01 uM,

with the DMSO being at a final concentration of 1% per well. The total

assay volume per well was 40 pl.

After 10 minutes incubation at 30°C the reactions were initiated by the

addition of a 10 pl reaction mixture, containing NAD (5uM), *H-NAD and
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| C50 val ues (the concentration at which 50% of the

enzyne activity is 20 inhibited) were cal cul at ed,
wabiogls@re determ ned over a range of differ ePdT/GB2004/001059

concentrations, normally fromo20 M down to 0.001 M

Such 1C50 val ues are used as conparative values to

identify increased conpound potencies. 25 All
30mesngounts tteenddd hahUigse - oPetkEs teHaRc Dl il vy pndTRegative
redc@h bAW L £ QERAUALS: haV & caB i h&80-0fwik8Ssohpauh) wQelQM (unknowns)
in f%de§7€02%?l%ﬂ§at§1 %ﬁf§5%4a%§§%£§%ff} 48%84H£égﬁf w&ge then
shetkbn 48r A%RinnkesdO3nd AhcubbteddSat M)°C7Tor M m3Bu¥8s. 80,

83, 84, 85, 97, 98, 99, 101, 103, 105, 106, 107, 111,

112, 113, 114, 117, 118, 119, 120, 121, 122, 130,
Foll3Ling32he ]J38;ub1138;>n,1391,e r240t1idd3, wek49gudsSed 5y, the addition

of $h 1186 ABFLTa8I 160 = FhrveThe’ HE7PIT0E G R, Shaken
foﬁQ2h02193at 2 t20per20¥%e .208, 209, 210, 211, 212,

213, 214, 216, 217, 218, 219, 35 221, 222, 223, 225,

226, 227, 228, 229, 232, 237, 240, 243, 245, 246,
Th58.atWo PO0/10R09T6r PET/GB2002,00105FXT9{ TRHRE MARK) (Packard,
UKf cﬁolro%ggtfﬂr&qléﬁd§®u@§lr¥$l | V@?ﬁu&@%@&@@&ear@aﬁl&nﬁ% per minute

C50 less than 0.02M 1, . 2, 22, 23,
CI%W TogLowsng 35,3 038°C 2R %fntlﬂg Oﬁsea%bwe% 55, 56,
58 59, 81, 82, 86, 87, 88, 89, 90, 91, 92, 93, 94,

35, et Bl 100 0 chiOugdi 1R EAEER s oo

folllsing52gudBion:158, 162, 163, 174, 180, 185, 187,
189, 192, 193, 194, 196, 199, 204, 215, 220, 224,
230, 233, 234, 235, 239, 241, 242, 244, 250, 251, 258,
. 259, and, 261. %% l}Og:xen(tdpmt |ocEnquaubwns(-Pﬁ56)1 fhegative cpm)
& Epolinte” i Al % Bobath 9 10,pL ihe Ll 0f
control cell growth dlq\ﬁ/llle edggy t% eTéC),%O of cell gjraoml»tve cpm)
+ PARP inhibitor. Gowth inhibition curves for both
Icconéfégs %@ CgBEE%ﬂ}latEEﬁa£€cbﬁ¥§ﬂ %Oarf¥|ﬂhe %%zyme activity is

resence o atin agent net
mmmsupmm@@myl Wh e é@w@w&g fEpE ysEgrge of

ai fke & ’é%gce}?@Pacé% rat |, 0n, o P f%oH‘ £6 QPl@ln TH€ 001 uM. Such

concentrations were over a range fron10 to
ICH0Ovalpied ar@elulse@rqu@mmgaasg%s@é@easrﬁglct%lfy increased

conp iR hedaptnes B (SRB) assay

All compounds tested had a ICsy of less than 0.1 pM.

The following compounds have an ICsyp of less than 0.01pM: 2, 3, 4, 5 9,
10, 13, 14, 15, 16, 17, 18, 19, 20, 21, 25, 27, 28, 29, 31, 33, 34,
35, 37, 40, 41, 44, 46, 47, 48, 49, 51, 53, 73, 74, 75, 76, 77, 18,
79, 80, 83, 84, 85, 97, 98, 99, 101, 103, 105, 106, 107, 111, 112,
113, 114, 117, 118, 119, 120, 121, 122, 130, 131, 132, 133, 138, 139,
140, 143, 149, 153, 155, 156, 157, 159, 160, 161, 175, 17¢, 177, 178,
179, 181, 182, 186, 188, 190, 191, 195, 197, 198, 200, 201, 202, 203,
205, 206, 207, 208, 209, 210, 211, 212, 213, 214, 216, 217, 218, 219,
221, 222, 223, 225, 226, 227, 228, 229, 232, 237, 240, 243, 245, 246,
256.
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(Skehan, P., et al., (1990) New colorinetric
cytotoxicity assay for anticancer-drug screening. J.
wados/o8@acer I nst. 82, 1107-1112.). 20 2, 000 P&L/&B2004/001059
cells were seeded into each well of a flat-bottoned
96-well mcrotiter plate in a volunme of 100 | and
i ncubated for 6 hours at 37C. Cells were either
Ther &pl EE@IWCPRPEHISa aForel braswitbRSfredlP @ e cHRVEI AR nEfso of less

thaﬁﬁﬁ%jmi bi tor "fa,t 32| flhnaizpomemar aiz%prrzeﬁ,f 0,536 @8, Bo, 42,
a to_gr u ou

43'bé?”ore’t I'?geag%l 45\1\%% g%f Efc\)}l\/s gt’ §6faé;1éfe%r8 8|§’ 50' oL, 92,

93, coacerit,r &6, ohg0 ( t3qsi,cabBy 099,1,112, 3155h,116,add310126, 127, 128,

134?’5@@ 81%76' ﬁg?! %r%%edlﬁﬂ '1%0‘”15’i\gpléﬁh'1@4t0558 162, 163,

cel treated wit inhibito

1745| bHe Ve b8éd thbgfa§§§ssl??ve Igrowt R i B bidOfen2by: 220, 224,
230t hes PARRB i, nhibj toro, 3Q1Cebhs, werse bebf f%r, a@sBurbberand 261.
16 hours before replacing the nedia and allow ng the
cells to grow for a further 72 hours at 37C. The nedi a
Thewast¢hsn tienoVedtand PEbe ek | sonfpovediswilshcd DOl lagfed ge a ratio

of £aLd C15 %’5( %M%ro% rée(il'il gEgﬁgﬁtdl%:L@%Bdby The @C@g §§ W1 € growth +

i ncu m nutes and then washed four

PARP] ml%w wﬁf@‘t”?h Eé%ﬁb\;\éwn oFUIEs| §OoRaRCtBFPgRL and compound
tre%'i:@éiZ' I&QLO W ta'i}e]-@lQ'tI?J &eé%l(:éé\//d/ﬁ ftSBBaﬂﬁyﬂ%Jai‘getaig@naCindthyl
or m _nut eor ng four tines with 1 .
nethRae o STAS PAT s vibFe LSbharHAREE ot Br% TS & tap Fixed
conk:eotrratiarqweroat Ore. mﬂ'dfl@rr@yerf r othd enseaknedi orgeldfs Midswere over
sol ubij d by ition of 100L of 1O Tris Base
a riaﬁ% %o&?oééd’?%ﬁ‘gcw GB2004/ 001059 92 each wel | .
Pl ates were gently shaken and left at roomtenperature

Cei&o5§%$%RJHQEUEE§RF§£&"J% a%Hé'éﬂhé&?%oQFﬁi&@J %'t¥ssay

m crotiter ate rea
(Skahknt he. ,ccmop@dnds 1%%Q e@ﬂeha@lohomwfap QY)’%MYGfCléU assay for

antﬁ:@ﬁ&ef g 5xampl g2l Matgrial %a@ﬁ%rl\@h?@d%zsnﬁh'm 1112.) .
nol ecu i rihi bitors of PARP: 10 Conpound (4

2, 0@|Os§ewétﬁ311ﬁs BVEO atedomiraAdeatbried lapt-2 é}*h thﬁéomed 96-well
mlcq%l;tgte;cegla %I RESa V@llﬁ'@ lo% @6‘@1 ,Ilh%nl&o':dﬁéu}%@é@ #BACs nhours at

COﬁp enent e erlvatlves were as
37°C. Cells were either replaced with media alone or with media

containing PARP inhibitor at a final concentration of 0.5, 1 or 5 uM.
Cells were allowed to grow for a further 1 hour before the addition

of MMS at a range of concentrations (typically 0, 1, 2, 3, 5, 7 and 10

Lg/ml) to either untreated cells or PARP inhibitor treated cells.

Cells treated with PARP inhibitor alone were used to assess the growth
inhibition by the PARP inhibitor.

Cells were left for a further 16 hours before replacing the media and
allowing the cells to grow for a further 72 hours at 37°C. The media
was then removed and the cells fixed with 100pl of ice cold 10% (w/v)
trichlorocacetic acid. The plates were incubated at 4°C for 20
minutes and then washed four times with water. Each well of cells was
then stained with 100pl of 0.4% (w/v) SRB in 1% acetic acid for 20
minutes before washing four times with 1% acetic acid. Plates were
then dried for 2 hours at room temperature. The dye from the stained

cells was solubilized by the addition of 100pl of 10mM Tris Base into



10

15

20

25

30

35

15 described in M Kraakman-van der Zwet, et al., Mol

Cell Biol 22, 669- 79 (2002)). ES cells defective in
w®e@aasdonct i on have been descri bed previ ousl BCT/GBRG04/001059

et al., EMBO Rep 3, 255-60 (2892)). The construction

of ES cells defective in BrcaF“wil|l be descri bed

el sewhere but have previously been validated (Foray,

eac wéil’ %ﬁg&eé wgge &gﬂ% 7%h%%&?%%%ile%9 g%qgﬂgﬁ@bﬁperature for

ys For nmeasur enent of ar sensitivit
30 PARPt?ﬁmetﬁqu@r megawpistthdhe4ppteeay denpt iy edt | %64@4 on a
Mic@¥BeRsnthal r 0wt hp e debypsi ni sed and seeded at
various densities In 6-well plates onto Mtonycin C
i nacti vated nouse 25 enbryonic fibroblasts and where
Allappeopematundsr eatedd iidd at Bé&sit est 2Ccoripadndtali¢est L8 0.
hours. For continuous exposure, cells were re-fed
every 4 days with fresh medi umand inhibitor. After
Exapgle42lays, cells were washed with PBS, fixed in

MatBthanol 5 8adystibaed with crystal  violet. Colonies
than approximately 50 cells were 30

——comntai mng greater
smadduppédcu B periipé arss wer AFEr f or med at | east three

tlmssm triplicate. Results Reduction in the o
CompiogBA| i(#y BRS BREMICWRE BRCRESQeft ci®Mf & |sfogsd at -20°C in the
dar@anmpound 4 was used to probe the sensitivity of cells

deficient in Brcal or Brca2 to the inhibition of PARP

l;ﬁtlwty Cl onogeni ¢ assays showed that both Brcal

d'8F8a2 deficient cell 1ines were extrenely

VC& erdili aedtmecmmpeunalrdaazmmacempl@nmﬂw desevalsiogenivere as

( | 0 044001 _
oo 5 L o008 QOIS ECTLE00L0010 81 o, o
79 f @00Corpoum el 1snwgls facBive ]!@— B8R drfweliondbaveiaan dascribed
pré??}’l%%l 'ly i’TuLSE the a§F50Elfﬂ§2§ Re?%cr@ﬁ%mﬁd d2b¥Be) CeteS construction

6M (Fi g ure is represents a_ factor
of o“-*rS wilﬁoﬁﬂf%ézﬁcéa %Jé%% tilgilt P of e W dnfit aph s Pyt have

pr&AMRAN§dne Sn v Mida ety PRoe8), | o+ dhe, SEEd for2&€onemmd1 (2003)) .
4 was 1.2 x 10-8M for cells def|C|ent in Brca2z whil st

the SF50 for matched wild type cells was 1.8 x 10-5M
cld o ggurie AB);aysThi s represents a factor of 1,500 fold

enhanced sensi IVI
For measuremen

l&%lar g%nsf%lv1ty to a PARP inhibitor (compound
4), cell cultures in exponential growth were trypsinised and seeded at
various densities in 6-well plates onto Mitomycin C inactivated mouse
embryonic fibroblasts and where appropriate treated with the test
compound after 18 hours. For continuous exposure, cells were re-fed
every 4 days with fresh medium and inhibitor. After 10-14 days, cells
were washed with PBS, fixed in methanol and stained with crystal
violet. Colonies containing greater than approximately 50 cells were
counted. Experiments were performed at least three times in

triplicate.

Results

Reduction in the viability of BRCAI and BRCAZ deficient cells
Compound 4 was used to probe the sensitivity of cells deficient in
Brcal or Brca2 to the inhibition of PARP activity. Clonogenic assays
showed that both Brcal and Brca2 deficient cell lines were extremely

sensitive to compound 4 compared to otherwise isogenic cells (Fig. 1A,
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10 mutant cells conpared to wild type cells. Simlar
results were obtained with Chinese hanster ovary
w@edoksswed i ci ent in Brca2 (VC8) conpared to aPCT/GB2004/001059

Brca2- conpl enent ed derivativeso§VC8- BAC) (Figure 2). The
SF50 for Compound 4 was 5 x 10-8M for the Brca2
deficient VC8 line whilst the SF50 for matched

1B) cdrta GlFso MCBsBAE, awargri8hx 500- &M deRilguser@)ved)s £olmi Sompound 4
r t a I ce ANAY

was fp%%igg) %nﬁtogcn?,ggf Qﬂ;efg%QeBQ %%@.@ Qh&?ﬁ_ﬁ tth] 'S%%V\éor

mat Qlggd MI8 09 FEPPCTE B2 004/ 6010]5(9 M9f4F19@|r8| h% 1 TRis represents a

fac@@fwnldi705follbeelﬁﬁlﬂﬂé'daséﬂlgltl\QtonilBR:a_lleultaBtF&lls compared
. R% Zﬁmsrs salts, solvates, chemcally
° Bt ot é’tpé?ch and prodrugs thereof, wherein: A and

B together repr esent an opti onal Iy substituted, fused

Thea%}.pnaat_'élf CJ{Ap%gmg kie ZNBX 8Ybei'98 éeéc&xngln BrcaZ2

then n i
whiset edteedFhe drt métghempnédnévmucrﬁgﬂ@f whs bpt iYord&l My (Figure 1B).

Thsbsddtdded s ¢ 20 A k¥l 1, €50 20 ar )éhhal@e.cz%ens:Ltl\uty of Brca2

het erocycl yl , am do, thi oam do, .ester
mUtgﬁYfWS W@QBgedW i"d 1deF ¥Rt g fom iiilm)rfE//Hr 6)?§ults were

obtafhé;wilh @hll?é(s@ﬁdan{?s‘fem‘ayvéﬁgeidl&@ ﬁefmﬁers:plmoaeaaz r(vcs)

C | Kyl et eroc rou
com Xjf%c&)ﬁcod?/o&éc%ag com Oie% 52 ?tlﬁél %?’Eﬁ%re 2) The
SFsRIpr Cogetiet 4wwtah We J@a%dwratbﬁsBx@Z\MqileéhCiﬂew iBe line
Whl?EE a%edst@ orf ﬁ%g&g%i c%%.ttlrgﬁ.]al \|de SE%Q,St lﬂtdgt§dx SL%S%F Figure 2).

aromati c ring; IS se ected fromH an
This represents a factor of 600 fold enhanced sensitivity of Brca?2

mutant cells compared to wild type cells.
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2. A compound according to claim1, wherein the fused
aromatic ring(s) represented by -A-B- consist of
wa@odoglogooc@r bon ring atonms. 25 3. A conpound acPOT/dBr@4/001059
to claim2, wherein the fused ®#romatic ring
represented by -A-B- is benzene. 4. A conpound
accordlng to any one of clainms 1 to 3, wherein RL is
B&®%cted fromH d and F. 30 WD 2004/ 080976
PCT/GBZOO4/001059 5. A conpound according to any one
and RC2 are both
b oggﬁ% éd %Fggﬁ%gﬁﬁghaccordlng to any one of clains
1 to 5, whereinnis 20 5 Xis NRX, and RX is
selected fromthe roudlconsisting of: H optionally
substituted Cl1_20 iyt ional ly substituted C5_20
aryl; optionally uustltwted ester groups; optionally
substituted acyl oups; Noptionally substituted an do
groups; optionally®subsfituted thioanido groups; and
optionally substituted sul roups, 10 7. A
conpound according to an Ci@lﬂBﬁl to 5,
wherein nis 1, X is NRX sellected fromthe
group consisting of: H, H 4 h;y ituted C1_20
al kyl; optionally substituted C5 optional ly
substituted acyl: optionally substltﬂtéﬂ sul fonyl; 15
Iy ti m
on QA BATLL Yo SR g o o ReL RRAITLRY Zomygpg prodrvas
thergogny vbake bt: clalns 1to5 whereinnis 1, Xis
A éﬂ&KBYtOBchét}iepﬁageﬁ% éﬁ5dﬁ@l@ﬁﬁ@gyfgdHBﬂiQ@tg&OLﬁhsed aromatic
. consisting of: 20 H optionally substituted Cl1_20
¥ kyl; optionally substituted C5 20 aryl; optionally
x<sub$h|NBfed~C3ﬁ20 het erocycl yl ; optionally substituted
£ 360 ivar QRLd0RALLY, sybst Lyt el And douand gL pnaj |y
Ubstituted ester groups. phar maceuti ca
R éénﬁ%%ﬁ?ftt‘r@n feenpEhsiTnyuR conpburcacdotdi Pt tanad8 vaaybstituted

Cs- gnglpgﬁl clai gsad/ it ocd zﬁm@targeﬁér@ce%uaal | ynACEaRLAbLSter, acyl,
carrier or diluent. 10. A conpound according to any

am%ﬁ@léPn¥Fa?ﬂ§WT ‘to 8 for use in a method of treatment
R' ok s@kehisrfron ANiglrdagdyamino;

or R* and R' may together form a spiro-Cs., cycloalkyl or heterocyclyl

Cla

group;

R® and R®* are both hydrogen, or when X is CR*RY, R®', R®?, R* and RY,
together with the carbon atoms to which they are attached, may form an
optionally substituted fused aromatic ring; and

R} is selected from H and halo.

2. A compound according to claim 1, wherein the fused aromatic

ring(s) represented by -A-B- consist of solely carbon ring atoms.

3. A compound according to claim 2, wherein the fused aromatic ring

represented by -A-B- is benzene.

4. A compound according to any one of claims 1 to 3, wherein R! is

selected from H, Cl and F.
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30 11. The use of a compound according to any one of

clains 1 to 8 in the preparation of a nedi canent for
WO pdvitlosorerg t he activity of PARP. 12. The usePOf/G&2004/001059
conpound according to any one”sf clains 1 to 8 in 35
the preparation of a nedi canent for the treatnent of:
vascul ar di sease; .se t|c hock c aen1c | ury; c1
nez?ofo§|un %Cﬂﬁggﬁ% ragﬁ% °§ oc f?rgl %e£¥Vﬂ@reln R and
R @Kedbeeeeegh%nﬁhlorated by the inhibition of t he

activity of PARP. WD 2004/ 080976 PCT/ GB2004/ 001059 96

13. The use of a conpound accordlng to any one_of
6. ¢l & FETRCOYR @99?rdfgg Ot 5T aFF ot ‘?laz%“‘ﬁeﬁu EdmentVigein n is 2,
X iHSBRAS aafd aﬁpun@bleft@ﬁﬁﬂem.thhegﬁ$¥>@bnEDStlng of: H;

I af cel or

ore oLy R LR o o8 Bale R ERMEE, O BRE O 2y
OPteeﬁ@bkmOF%éeitéFﬁ@ etsctecq aresry; t@teomﬁl%ﬁeswﬁ?ﬁ&ftaé?ér gcyl
gro@bsa dg@qlcg}t s%gtmﬁeana%h@o tg@@b@engp@iorean@ersuba%tuted

an | ndi vi dua erein id cancer is deficient in
niGEPLRACHO A BES TP L B ot b 6016 L grolet'

according to cl ai m 14, mhereln said cancer conprlses

ggrogapggg g %lty 88$%£§F5aéﬁggo%§%F % relat|%2§ﬁ3§n nois L

X igolRhl 2ce€l RS, 15158160t%éfr@€b(§h§| 10 S350 C@IHQFLP(T-!I}S‘J of: H;

optWBREL i siﬁdsdcl%%@@fcl zgl A sk Lﬁavepelm Db sBREAZed Cs_pp aryl;
deficient phe accor di to cl ai m. 16,

oPLHABRE %ﬁﬁ%}léﬁﬁﬁgra%%ﬁl §p598na%&% %ﬂbgﬁ% PHa%ﬁEﬁf08V1'

optBRﬁAﬂlyZﬂﬂiﬁuthbedaﬁmmkdlﬁgdt@pﬁhyuﬂﬂ@ ebibetaiurredl4hticamido

g_rol7 wherein said individual is heterozygous for a
nﬁ?atlon in a gene encoding a conponent of the HR
dependent DNA DSB repair pathway. 25 19. Use according

g. to ¢l al %gndvﬂ'@fo@c'dﬂniatcg alrﬂ,db\‘l'edH@l cliSimdhet @p0BYOGRAMUS ein n is

for a Tyl atlpn inB and/ or. BRCA2,
1, X is CR"R H, and R* is selected from the group consisting of:

5.

H; optionally substituted Cj_y alkyl; optionally substituted Cs.pp aryl;
optionally substituted Ciyp heterocyclyl; optionally substituted acyl;

optionally substituted amido; and optionally substituted ester groups.

9. A pharmaceutical composition comprising a compound according to
any one of claims 1 to 8 and a pharmaceutically acceptable carrier or

diluent.

10. A compound according to any one of claims 1 to 8 for use in a

method of treatment of the human or animal body.

11. The use of a compound according to any one of claims 1 to 8 in

the preparation of a medicament for inhibiting the activity of PARP.

12. The use of a compound according to any one of claims 1 to 8 in
the preparation of a medicament for the treatment of: wvascular
disease; septic shock; ischaemic injury; neurotoxicity; haemorraghic
shock; viral infection; or diseases ameliorated by the inhibition of
the activity of PARP.
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20. Use according to any one of the clains 14 to 19,

wherein said cancer is breast, ovary, pancreas or
w@e@gosoes cancer. 30 21. Use according to any BCEGB2004/001059

claims 14 to 20 wherein said 3%eatment further

conprises adm nistration of ionising radiation or a

I c_agent. _ i

139he9ﬁén§&99>“5'com ound according to any one of claims 1 to 8 in
the preparation of a medicament for use as an adjunct in cancer
therapy or for potentiating tumour cells for treatment with ionizing

radiation or chemotherapeutic agents.

14. Use of a compound according to claims 1 to 8 in the manufacture
of a medicament for use in the treatment of cancer in an individual,
wherein said cancer is deficient in HR dependent DNA DSB repair

pathway.

15.  Use according to claim 14, wherein said cancer comprises one or
more cancer cells having a reduced or abrogated ability to repair DNA

DSB by HR relative to normal cells.

16. ©Use according to claim 15, wherein said cancer cells have a BRCA1

or BRCAZ deficient phenotype.

17. Use according to claim 16, wherein said cancer cells are

deficient in BRCAl or BRCAZ.

18. Use according to any one of claims 14 to 17, wherein said
individual is heterozygous for a mutation in a gene encoding a

component of the HR dependent DNA DSB repair pathway.

19. Use according to claim 18, wherein said individual is

heterozygous for a mutation in BRCALl and/or BRCA2.

20. Use according to any one of the claims 14 to 19, wherein said

cancer is breast, ovary, pancreas or prostate cancer.

21. Use according to any one of claims 14 to 20 wherein said
treatment further comprises administration of ionising radiation or a

chemotherapeutic agent.



