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WO 2006/021801 PCTIGB2005/003343 1 4-HETEROARYLMETHYL
SUBSTITUTED PHTHALAZINONE DERIVATIVES The present invention
relates to phthalazinone derivatives, and their use as pharmaceuticals. In
weartimaleristhe present invention relates to the use of these E6HIGBLIAGAIH43
inhibit the 5 activity of the enzyme poly (ADP-ribose)polymerase-1, also
known as poly(ADP- ribose)synthase &nd poly ADP-ribosyltransferase,
and commonly referred to as PARP-1. The mammalian enzyme PARP-1
(a 11 FKaFreAtdormap ORI} TEShEETHRMPACETEE PEHIEABIGAAlINg of
DNA damage through its ability to recognize and rapidly bind to DNA
single or 10 double strand breaks (D'Amours, at al., Biochem. J., 342,

ZarpeeiogoyprTHateas; Rﬁ@ﬁta@n?wﬂwﬁb\@ée%bthﬁﬁ@%Sa@sohmaceuucaus
'Wdﬁﬂiﬁrmﬂ’lﬂe&&pmm thlatealb tispiayhtioerammieveidadmoibgyhin

é%ﬂlxtég 2 9@1@@ @lﬂpdﬁﬁzegésbéngﬁrtgﬁélula&s‘@ ReSIONSs FOAmL.AL,
Ega S%lﬁ 3 e a i{@%’g%gsﬂp ﬂgferase ém}{wg‘d\ﬁg‘ {lregng :29%%5]—9

2 are’'so tar the so e enzymes w ose catalytic
activity are stlmulated by the occurrence of DNA strand breaks, making
tirermamiopiieni erthenfaPAiRP-t (8 HEHRmowirdragiPmRen] fﬁér‘?ﬁﬁpé’f@éicﬁieﬁ inthe
vRFiemnmeEINA dalalediftnghos sbmclud s ganeaampitivatian el division,
Alplentalinn. AR0BIRRSL DIV R395 At ST0LpRY % el 20 effects

on telomere length and chromosome stability (d' Adda di Fagagna, at at,
Nature Gen., 23(1), 76-80 (1999)). Studies on the mechanism by which
PR PIGHI 4GP TSR eIREea RSt IpFliies SEipth 8 RIeiiTre !
ionpesianeedn helfosmasignohpiobathDRivibese)uwt ddiasnwittirteidac 8hgtmns

é M&'QH%@&Q@}}&SQF & @elrighﬁﬁqu@.mcof éﬁ@ﬁ’aﬁ@@ﬁwatm@fﬂﬂr@t@ns
iological, Significance, Sprin rlin
‘fnhe '%%Pl?‘r%g 5ERA e?ir S‘R%%’ fnzt}’tnflzes NAngmt%yi %%1&?2% %QZ% i
(ROISSHEBE) RN heratcRakingsat Wik i M ing
topoisomerases, histones and PARP itself (Rhun, at at, Biochern.
BiQRIRVSRES G OMRIN pa2itpaled A £1288Y) SO RolvieAdd Risttiosy akioing gene
% o 9:? %QII%&&a%i‘%@ﬁgﬁl%%Elg%ﬁm%@t@@lsﬁg FeSXPRINNGN as
P-1 activity is higher in the |solatetd QI{C Se Q da'% trannsa]:orp{jafzd,\ka re
R LG MRTS %ﬁ%&e%r?gsé)éﬁ'l%sa Yo Ehder 8eﬁs sfow’ higher
eParyrad(HciiGibp (h8¥Pthe equivalent normal leukocytes and colon mucosa
(Miwa, at at, Arch. Biochem. Biophys., 181, 35 313-321 (1977); Burzio, at

%txﬁ{&%rﬁﬁ)@ngé%n%mibmﬂzh M&P%ﬁc@@&é&%&) i’é}ﬁﬁ} Higaliret processes has
identified its importance in the formation of poly {ADP—ribdse) chains within the cellular
nucleus (Althaus, F.R. and Richter, C., ADP-Ribosylation of Proteins: Enzyrnology and
Biclogical Significance, Springer-Verlag, Berlin {1987}). The DNA-bound, activated PARP-1
utilizes NAD" to synthesize poly (ADP-ribose) on a variety of nuclear target proteins,
including topoisomerases, histones and PARP itself (Rhun, et al., Biochem. Biophys. Res.
Commun., 2458, 1-10 (1998))

Poly (ADP-ribosyl)ation has also been associated with malignant transformation. For
example, PARP-1 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 teukocytes and colon mucosa (Miwa, et al., Arch. Biochem. Biophys., 181,
313-321 (1977); Burzio, et al., Proc. Soc. Exp. Bioi. Med., 14%, 933-938 (1975); and Hiral, ef
al., Cancer Res., 43, 3441-3446 (1983)). More recently in malignant prostate fumours
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at, Cancer Res., 43, 3441-3446 (1983)). More recently in malignant
prostate tumours WO 2006/021801 PCT/GB2005/003343 2 compared to
benign prostate cells significantly increased levels of active PARP

W@ AsoEvalstintly PARP-1) have been identified associated VW KiBHER/ 003343
levels of genetic instability (Mcnealy,zet at, Anticancer Res., 23,
1473-1478 (2003)) 5 A number of low-molecular-weight inhibitors of
PARP-1 have been used to elucidate the functional role of poly
ADRadlioSyhati oroite® Ny elaifcanty dliscreeddey st atkiysRitkg agents,
(hesthibitigraRPARRS Beshtasnimar keshinteaass inghiNvatsangenetic

) Kill 7, | ; 593-596 (1980);
@éﬁ%ﬁﬁgﬁ%ﬁgﬁiaﬁgﬁ %ge%gé%% ' i% 1%?1%4%?? 2885)% 10 Subsequently,

such inhibitors have been shown to enhance the effects of radiation
AewpRsal Ipy-aulssresTRigtHalBlR SPABRthAY Regibedringecidate the
{BemtduniebialohBAtshidosuimiboin Odcepa#9 (Sejpleviy Sahiikiioas);
SHRRLEHE rllon 0 pARR AR 1Bi00tE0 SO (A ORA N RABRaIBb i
ve heen reported t. v tising t
U QST BN B S Sy g S0 S B et 1o,
futh 618888l lines, chemical inhibition of PARP-1 (and PARP-2) activity is
also associated with marked sensitisation to very low doses of radiation

fahalmersy, Qlim, Et@;ﬂﬁ@rls_, h%ﬁ@lae&?s M%ﬁaﬁw lhé_ EmRae oFAdRifoh response
knockout (EARP -() apimals SGILIERAMIGRRIARIILY I HBHRANSE S o£0

alkylating agents and y-irradiation (Wang, et at, Genes Dev., 9, 509-

%) NSRS VA SR i PSR 0 1999)

P80B-AB0I(I BYE) heareadestiot gatBedivdibnted o kensia AP anepRRssls

neEss@ss, bothusvertappgranssmmiadandastduinctions: deilthes, chemical

g\\ﬂﬁ%ﬂ{&ﬂ&%ﬁaﬁi}?@ﬂ& BHR ﬁlésbéuhtﬂm%?@gigzg%&%mema&mk%%%r%%gﬁ%@ o
enissjer de rcia, . N - .

rolé po“? %93\?5 |91_° iaﬁlgsmgl@‘%lédg ﬁsdgfﬁ'o(}n%%?a’te q‘rf %E%E%égv%éiu lar diseases,

septic shock, ischaemic injury and neurotoxicity (Cantoni, et al., Biochim.

Biopbrysrd GtaRROlidhotkFuf 1B8BY, -/S zalys:et>dtibd gSlimmitriveshility Gbresponse to

ARFnliag 4dW I QryafAisAdioahd) BiA demagothab|eads2w( st dienissier

g%%%{ia”e Qif\p{vgé?mfﬁh%asy eQUENUY 1B6a0MSRA LY R ARRs 1o ds-adnaior

30 con ri’butlr&Pactor to such disease sfates as shown bé P%@P-l funclions i
RIS SRR BT AR~ PORRSGRISH WBEPHES 3 AB IR L Aiaciars
de Practehiarde AcarioBislstehBiv madngibeB-ag jnteresting targets (Menissier de
Murcia, et al., EMBO. J., 22(9), 2255-2263 (2003)).

A role for PARP-1 has also been demonstrated in certain vascular diseases, septic shock,
ischaemic injury and neurotoxicity (Cantoni, et al., Biochim. Biopfys. Acta, 1014, 1-7 (1989);
Szabo, et al., J. Clin. Invest., 108, 723-735 (1997)). Oxygen radical DNA damage that leads
to strand breaks in DNA, which are subsequently recognised by PARP-1, is a major
coniributing factor to such disease states as shown by PARP-1 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)).

It has also been demonstrated that efficient retroviral infection of mammalian cells is blocked
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(1996)). More recently, PARP has been demonstrated to play a role in the
pathogenesis of haemorrhagic shock (Liaudet, at at, Proc. Natl. Acad.
Sci. U.S.A., 97(3), 10203-10208 (2000)). 35 It has also been
Werriypeeidtad that efficient retroviral infection of mammaliarP €&/{gBi205/003343
blocked WO 2006/021801 PCTIGB2005/003343 3 by the inhibition of
PARP-1 activity. Such inhibition of recombinant retroviral vector infections
was shown to occur in various different cell types (Gaken, et al., J.
VipieoinBRER) o 39924 000/ 296)) innbitloitossreddMBRPY Telravieterich éndgstions
iR A PR TR W Ay S

. Qreover -1 inhibition has n 1
HOBHEETE B G ar AR s S R Ra DL e e,
Blbeheies. BibPHPEcRESESMMY 1 (857865-672 (1994)). This may be

related to the role that PARP plays in controlling telomere function
(Adldad FRgAgRmRN N BUYeFRIES(B hcls BR (hRA9)hadlQRARBItistics
R ARG HalLlp Beelgyant dng B pkinSaru ey o

VA 1bg

bowel"disease ., Role of Poly(ADP-Ribose) Palymerise fon
AETRAL 5 tREYPATRSGEhEe 81 edhB ik BR P IR atone 1§ PARE AS A
Therape diitzFegumteted, Naithafmgn288)bPER C 9f¥ss; 169-204),

ulcerative colitis (Zingarelli, B, et at, Immunology, 113(4), 509-517 (2004))

1 Crohns di l - , oY1 OF RSIRINEHowel
L%gfg@&%gﬁggg%%&@@%fl %Eg@;%gggﬁgeo%t e present iny ﬂ%grg%nesis of
h%ﬁ%@?&ﬁ%‘?fd&%ﬁ%@m 02} §a GASs of 1(2H)- p‘ht a%zmone
coBhpoLaTdsitivheter.ds PARRPEIATBRERSUTR&E8th FeundeRgP treY CRC
gemersl 186 FosmultaraBveAcdilis (RinBaRt, B, et al., Immunology, 113(4), 509-517 (2004))

and Crohn's disease (Jijon, H.B., et al., Am. J. Physiol. Gastrointest. Liver Physiol., 278,
G641-GB51 (2000).

Some of the present inventors have previously described (WO 02/36576) a class of 1(2H)-
phthalazinone compounds which act as PARP inhibitors. The compounds have the general

O
A
Dy
5 =N
RC

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

formula:

Rc is represented by ~L-R,. A large number of examples are of the formula:

0
o
B'/N

R

where R represent one or more optional substituents.
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where A and B together represent an optionally substituted, fused

aromatic ring and where Rc is represented by -L-RL. A large number of
examples are of the formula: O© ANH "I, N B R 25 where R represent
Vamatoimisie optional substituents. WO 2006/021801 PCT/GB2605/003343
PCT/GB2005/003343 4 The present ig{ventors have now discovered that
compounds where R is of a certain nature and the phenyl group is

replaced exhibit surprising levels of inhibition of the activity of PARP,

an@/ presépatentiationeiiumikioosts totadigtherdyrerdR/anbasertain nature
chemribesARGSup L CSRICInBRmNE FisliRpR6k of INELMRSEHdIEVIaT PARP,
broyides a compound ol hed JKQ%@CQAZE,erp\Aﬂh'vdﬂoﬁsoch'aﬁ&h@%p?ésRC'

cz and 1somers, salts, solvates, chemically protected forms, and

prodrugs thereof wherein: A and B together represent an optionally
shitystitingil, thedes amorviatid rngesa0invediarber NRes 8 coernd: qf eformia ():
then nislor 2 and if X = CRXRY then nis 1; Rx is selected from the

group consisting of H, optignally substituted CI-20 alkyl, Cs-20 aryl, C3.20
heterocyclyl, amido, thioamidp, eéfé’r, acyl, and sulfonyl groups; RY is
selected from H, hydroxy, amingy¥5 or Ry and RY may together form a
spiro-C3a cycloalkyl or heterocyclyl groug

RC1 RCZ

and isomers, salts, solvates, chemically protected forms, and prodrugs thereof
wherein:

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

X can be NR* or CR*R";

if X = NR*then nis 1 or 2 and if X = CR*R" then nis 1;

RX is selected from the group consisting of H, optionally substituted Cy.z0 atkyl, Csa0 arvi, Cazp
heterocyclyl, amido, thioamido, ester, acyl, and sulfonyl groups;

RY is selected from H, hydroxy, amino;

or R* and R may together form a spiro-Ca cycloalkyl or heterocyclyl group;

RS and R%? are independently selected from the group consisting of hydrogen and Ci. alkyl,
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;

R! is selected from H and halo; and

Het is selected from:
(i)
* Y1 *
b
pae . where Y'is selected from CH and N, Y? s selected from CH and N, Y*is
selected from CH, CF and N, where only one or two of Y', Y2 and Y* can be N; and

{ii)

Therefore, if X is CR*RY, then n is 1 and the compound s of formula (1a):

where Qis O or 8.



Rc' and Rcz are independently selected from the group consisting of
hydrogen and C14 alkyl, or when X is CRXRY, RC', RC2, Rx and RY,
together with the carbon atoms to which they are attached, may form an
Vet I bstituted fused aromatic ring; R' is selected froRCH EBRIITENFI43
and 20 Het is selected from: (i) Y , where Y' is selected from CH and N,

Y2 is selected from CH and N, Y3 is sélected from CH, CF and N, where
only one or two of Y', Y2 and Y3 can be N; and (") 25\, Q Q where Qis 0
or S. 0 Therefore, if X is CRXRY, then n is 1 and the compound is of

1. PCTIGB2005/003343 5 OANH NBO

N
"L
%CR R
Rm R(;Z
If X is NR®, and n is 1, the compound is of formula (Ib):
O
A
)9
=N
B 0 (Ib)
N/ﬁ
S<NR><
RC1 RCZ
4]
If X is NRX, and n is 2, the compound is of formula {Ic):
O
A
NH
I
e
B 0 a9
(=1
-
RC‘I RCZ
The possibilities for Het are:
10
Formula Group
N 1 Y‘E Y2 Y3
YOr
L N CH CH N~
LN
=
N CH CF Ng
= F




Het oRx ci R Rc2 5 If Xis NRx, and n is 2, the compound is of formula
(Ic): 0 ANH iN B O (Ic) Het N NRx Rct Rc2 The possibilities for Het
are: 10 Formula Group may Y'y3 yzZ2Y3NCHCHNNCHCF N' F WO

WIDgBMoR1801 PCT/GB2005/003343 6 CH N CH N/ CH NECE/BLFSOHE343
CHNIN NNCH\/N~Y* INN NCF\%N

CH N CH N
N
CH N CF NS
N/F
cH CH N o
P

CH N N *W*

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 aspact of the present invention provides the use of a compound of the first aspect in
a method of {reatment 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:
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NF NCHNN~11 CHNNON Q QO0QQ Asecond aspect of the

present invention provides a pharmaceutical composition comprising 5 a
compound of the first aspect and a pharmaceutically acceptable carrier or
WiLEe/0A18Ird aspect of the present invention provides the RISE#2805/003343
compound of the first aspect in a method of treatment of the human or
animal body. 10 A fourth aspect of the ﬁresent invention provides the use

of a compound as defined in the first aspect of the invention in the
preparapendafia medicaricits i chittCoResie/ORLBRIRG hGBRAN 5/ 0RBA T ARP
7 @)\ﬁgey% Rﬁb’ DP- ribose) chain formation by inhibiting the activity
of cellular PARP P-1 and/or PARP-2 treatment pf: vascular
diédase "SRR i(VISC Igémsi%alsr‘la WS C'?ére "And ¢ Bg}v%esr%%arand
remﬁm@wmjmﬁyeﬁwwwa%ﬁa ?H?&Qaféé‘ﬂ?é{?sﬁ%ﬂr&%&i%wmw including
inehuthinrgd Shaouterarchahsdm sttoeatmbPredfooss dkesagiddarkirgbiashock;

dispasediaensaghicsheskinfiammatanceiseasnssaisehuasamardisis and
'nf&afnmaé ry. Qowel. eéeaé%sgl%%@ﬂygyc&!g&s%@qla&rt@ta% 9&%@%@8 acute

mu t| e sgleross secondary effects of diabetes; as well as the te
tréﬁi"f‘ﬁ%‘?ﬂ‘ﬁ 8% %9‘?65‘2!%‘(9“%’!1‘8%%5’ QXFRRBOLRNGRYY LA5ERS r""Hl%“oé%teg ythe
anrélidienadthy abietriiBARM of the activity of PARP; 10 (c)use as an
adjynss is saageandherapywanpoieit ptlegtitimpiumoet ls:fierfdréattent with

ioRizingAdialionPerhRMethRisReyEaagents. In particular, compounds

as defined in the first aspect of the |nvent|on can be used in anti- cancer
combination therapies (or as adjunctf) along with alkylating agents, such
as'iretigrleLS s EAR Sa R TRa RIRIS), APREASIBRIIETIAD G BRedibant-
(DTECyr atsohinvitivtopomoes draseat]inbih)isbysdl i Bipotocanettinetean methyl
Rubiigsanuoraie aamsh Urkalesadmite matesanbaBhBqDIatecash with topoisomerase-

(hq IIREA E’éht%%l&élaé‘%rw&@c%ﬁ shRstituisdnon-siascans dhedssily!

ecins and non m tothe Int
?5@%8 hgglocamptothecms) as weﬂaasp G c?EOIS merase

camptothec;ns BNP 1350; and non-camptothecin topoisomerase-t inhibitors such as

el
7-substituted hon-silatecans; the 7-silyl

indolocarbazoles also dual topoisomerase-l and 11 inhibitors like the benzophenazines, XR
11576/MLN 576 and benzopyridoindoles. Such combinations could be given, for example,
as intravenous preparations or by oral administration as dependent on the preferred method
of administration for the particular agent.

Other furither aspects of the invention provide for the treatment of disease ameliorated by the
inhibition of PARP, comprising administeting to a subject in need of treatment a
therapeutically-effective amount of a compound as defined in the first aspect, preferably in
the form of a pharmaceutical composition and the treatment of cancer, comprising
administering to a subject in need of freatment a therapeutically-effective amount of a
compound as defined in the first aspect in combination, preferably in the form of a
pharmaceutical composition, simultaneously or sequentially with radiotherapy (ionizing
radiation) or chemotherapeutic agents.

In further aspects of the present invention, the compounds may be used in the preparation of
a medicament for the treatment of cancer which is deficient in Homologous Recombination
(HR) dependent DNA double strand break (DSB) repair activity, or in the treatment of a
patient with a cancer which is deficient in HR dependent DNA DSB repair activity, comprising
administering to said patient a therapeutically-effective amount of the compound.
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indolocarbazoles also dual topoisomerase-I and Il inhibitors like the
benzophenazines, XR 20 11576/MLN 576 and benzopyridoindoles. Such
combinations could be given, for example, as intravenous preparations or

WezerebadmMinistration as dependent on the preferred methBdT§iB2005/003343

administration for the particular agent. Other further aspects of the
invention provide for the treatment of disease ameliorated by the 25
inhibition of PARP, comprising administering to a subject in need of
treatment a therapeutically-effective amount of a compound as defined in

m firsuashreh preiasablYeRithaosn QERRRANNAGE HIGAIKS RBSIIFDNA
thea”eatme”@ of. ganger. comprising. AdgNRisieng #%a%‘r‘\glg% .
nge ??I’%a? ]t%era eutica k ectlve amount (0] compoun
HRAER NVALRETPLEIChaRE 2 BT INIOH SHTEREPADIS SR PR AP A SN
IS8 rapaieReicac DRipEs GRS RS S ST A QROAE RHRNH
(asliotbesepy(iaszingNradiatienT), aAcize 1 Ethe EReTdiC RIgETILSS (RMuotizers),

%%}P@F ﬁnﬁfab‘ﬁo@és%%cba\(w'%ﬁmﬁ %egwnasmﬂe@% tinBo2879),

ara e rt e t deficient
éﬁ%oa?é%@: %g%} ?Bj{?“gé} ght%%&r{% Aq %Bﬁ%« \gou P[éé strand
Kﬁ%&@?@é@) ROpAR WTé?)irl\%ﬁ@%éHMe?ﬂ%ﬁ%) pediNRBI VG 02y
Wwitiehpistdiefitiesitéd iHRalepenpfentDNAADSES repsipadiiyndae prsiagry
t@'ﬁ%lww%@é@%%%i@g%%a@e@e%d%qfﬁ%gg%%m%eéﬁé&hmds are
c oun e ependent
%IDAB @?ggg\r%pa%hvgjy %5’63% dé %%é)st?réagﬁgj%’?ﬁ&ks (DSBs) in DNA
via homologous mechanisms to reform a continuous DNA helix (K.K.
Khzanner athidhSs BefidmokBoiR Nete G2 DSy reddi- 06y (000 ¥R oTbrensist of one
mpRNeAtsebibaiR SsRandantdd NABDIE renajnpaikyanDssiehth

%gt '&8&%‘?8&% A(')I' Mr%%ef?sooé) %‘?e) aﬁﬁgéﬂth &NM@%?&%Z&) pRABSE "é]pair

7), RAD51C R(WM % 876) RADS1L3 02878), DMCL
(Rﬁ?ﬂ%b'?ﬁ%? HEE S RIS BeB AN SR Y USRI B B 32), RADS2
(NM_002879), RAD54L (NM_003579), RAD54B (NM_012415), BRCAL
(K 206TR 85 BRGAR (ioOEAOEa):RRDED: (v OS5 DSE)chtR Bathway may
(M%QQ%E@@%MMNM@&%@ o 3 RIheuANRIeisaIBUMadin ke

R PR oAl B 0 R RS s

avies, etal,, Cell companents

F@amg@fer@gafwaﬂ.ﬁ%%ﬁﬁsm*hgeréﬁsﬁfﬁﬂawgﬁ“ﬁgg Fisbo1gence. 291,
chafdet2nh{@POIB)dfidihdn R e ptie IENBCDIS B repair may comprise
or consist of one 15 or more cancer cells which have a reduced or

aah@%é%%%ﬁ'é%ﬁ%@%ﬁ@% %&?J@@H%have a BRCA1 andfor a BRCAZ

deficient phenotype i.e. BRCA1 and/or BRCA2 activity is reduced or abolished in the cancer

cells. Cancer celis with this phenotype may be deficient in BRCA1 and/or BRCAZ, Le.
expression andlor activity of BRCA1 and/or BRCA2 may be reduced or abolished in the
cancer cells, for example by means of mutation or polymorphism in the encoding nucleic
acid, or by means of amplification, mutation or polymorphism in a gene encoding a regulatory
factor, for example the EMSY gene which encodes a BRCAZ regulatory factor (Hughes-
Davies, et al., Celf, 115, 523-535) or by an epigenetic mechanism such as gene promoter
methylation.

BRCA1 and BRCAZ are known tumour suppressors whose wild-type alleles are frequently
lost in tumours of heterozygous carriers (Jasin M., Oncogene, 21(58), 8981-93 (2002); Tuti,
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that pathway, relative to normal cells i.e. the activity of the HR dependent
DNA DSB repair pathway may be reduced or abolished in the one or

more cancer cells. The activity of one or more components of the HR
Wependent®NA DSB repair pathway may 20 be abolished R ieBomes/ 013343
more cancer cells of an individual having a cancer which is deficient in

HR dependent DNA DSB repair. Compdnents of the HR dependent DNA
DSB repair pathway are well characterised in the art (see for example,

V\é@@/d TRk ReiRRec sl 524284:0889 (200 antinglpreshendior BRCA2
ngs el %rﬁ%'gfg%d %QOC% ?s%eJncﬁgm?eﬁggé%rﬁg srm{?@ahmea@ E}s EANEE cor

may nave a 1 and/or a B deficien enot

BReA! BP‘B&&@%&P\/ &/“Eiﬁfﬁa’tf’éb‘é ‘8?&%?@ AN 85?1088? LRI
Criméieg tetts. withstHisgphdnoagrserialp bl dfiefchend BREA aaeRI/or
BRCA2, i.e. expression and/or activity of BRCA1 andlor BRCA2 may be

reéLl.l,s?&Q &rrﬂp&’b%ngg ﬁéﬁ@ FaRcareals, fosiexamrie Ry mesnsfr of the

mutation or E%Ep r‘[i) |sm in the encoding nucleic 30 acid, or by means of
aMpBiiEATon MUtSHON 6r polymorphism in a gene encoding a regulatory
factor, for example the EMSY gene which encodes a BRCA2 regulatory
faotamibpgleesd BavienettalthCalliyitt8 SRS HRSYarshiyr ancapigersetivations,
Mech3RISMAYRDAS BENARINBIAEH BREMYANH BRTRRGAleanatBREAR. The
AR KOWRAY VA YBREGSPENS Mwﬁ,yw& W&muﬁiﬁéa@{s@w&ea%c}%r

In tumours of heterozygous carriers (Jasin

RSP BERUES 56 S tB L P Re a0 S 0Gas 3 S dr A GHERL N,
MEHE33(223) 5A1aBY¢2002) ¥ T e antasori i) HBREKI0Fh dele BRERD of

MatinRSINIth IR east Kamaehis el Eharastesisatknithe st {Radiee el Cef,
Exp.Clin, Cs‘g,g}cer Res., 21(3 Suppl), 9-12 (2002)). Amplification of the
EMSY gene, which encodes a BRCA2 binding factor, is also known to be

associated with breast and ovarian cancer. 5 Carriers of mutationsin
BRGADRI PEYRCRDISTE 2esiled WA feaGes K aY baABersH tdneRugsic acid
prestaly anecpanoreassdncsairevpriefenetkie middsiments, dha thelvideialag: by

helaERaYY RSN QRSP L MAER VB ATIAREN 5P SKFhvasmyialipasiaand
polymorphisms, in BRCA1 and/or BRCAZ2 or a regulator thereof. The

detection of variation in BRCA1 and BRCAZ is well-known in the art and is
d2eHBEeNSor example in EP 699 754, EP 705 903, Neuhausen, S.L. and
O3hratuier domaiGngeis Teestharel7 B8R coooyionahrrsrdqvielatiap cyclic aromatic
Neepass)aadR(4)yeibsbi-(20 03y atarcaisadiarelbiron orbitals.

The aromatic ring fused to the main core, i.e. that formed by —A-B-, may bear further fused
aromatic rings {resuiting in, e.g. naphthyl or anthracenyl groups). The aromatic ring(s) may
comprise solely carbon atoms, or may comprise carbon atoms and one or more heteroatoms,
including but not limited 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 ary! 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. Simitarly, the group
benzylphenyl is considered to be a phenyt group (an aryl group comprising a single aromatic
ring) substituted with a benzyl group.
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amplification of the BRCAZ2 binding factor EMSY is described in
Hughes-Davies, at al., Cell, 15 115, 523-535). Mutations and
polymorphisms associated with cancer may be detected at the nucleic

vagizholbexeddly detecting the presence of a variant nucleic acid seguaEan043
at the protein level by detecting the presence of a variant (i.e. a mutant or
allelic variant) polypeptide. 20 Definitidfs The term "aromatic ring" is used
herein in the conventional sense to refer to a cyclic aromatic structure,
that is, a cyclic structure having delocalised Tr-electron orbitals. 25 The
a‘romati% ringf fusfed t(? etaqEOmr%ir}‘ tgofll;‘e, i.e. that formed by -A-B-

|

ma .
It ! Xf&%ﬁ‘fc ring,
furthertased’ Bromatic rngs (’?esu g i, e gmé%ﬁc{m O an ﬁntga%enyl d

ting in, €.g. N _
OISR FHERRHER ARG (2 8 SR U8 SRSk LB B 2O P nay

coiyiprisendarifon atdwischmdgon erdpraibreuhethiehtbragiplisciitiers Biotpiot
liikesd, tout HEQENHIRMPE Berdiadss lfiakiato pysrolb thiafol) aikdiB{Shd oxazole.
pﬁ?ﬁwo%*a'x%n e five ALakding Aams-AAslhe frematicdngistanay

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
alftfersematioringdan sheaigies ghstsIprRE T ie B fRIH SF e RdhE 9t 1Y the g
phtemny ot danTheybieoupy sompas ngaisihiiteaitroaticximg) sut stikited
\é\cllah] ﬁip%qﬂrﬁr&@%eﬁ&mﬂgmfm@dg IMRRE PeRRRNREY ihFonside e

e a phenyl group (an aryl group comprisi | : ic.r :

e P RR R AR A AR AT A e,
1BVTIPHNE 878 Ry BrEreretPe Y RTECHIM R PR B SRTLERE R R P fsogen
arsmglerajouratid. ring, which has five or six ring atoms, which ring atoms

are selected from carbon, nitrogen, oxygen, and sulfur, and which ring is

OR%QQJ%M&%E%%E?%M$%RBéH%$&Q% 9&}%@1@3@@“’&9@% HE 44Ghs are

limited to, benzene, pyrazine, pyrrole, thiazole, isoxazole, and,oxazole,. .

2B e RIS T S r ot g Suiable
pFEES/RSHIR B QoW R0E FiPPRRENGRIaT0 MY it ME BRENSHIy I RbRt figtiazole.
opgussidiveenaieofiteng fatomsnaraichvbong The Gieheing; atemiyeen and
seleciagfiom kR0 HIRNIS IHRRESUIRE Bhe HRryMER A1l oae bxadh BxygRim
b%isrgg agg?fg[%§g2§&itable groups include a ring with: no hetero atoms
(benzene); one nitrogen ring atom (pyridine); two nitrogen ring atoms

(pyrazine, -
The aromatic ring may bear one or more substituent groups at any available ring position,

These substituents are selecied from halo, nitro, hydroxy, ether, thiol, thioether, amino, G
alkyl, Cao heterocyclyl and Csg aryl. The aromatic ring may also bear one or more
substituent groups which together form a ring. In particular these may be of formula —(CHg)m-
or ~0-(CH,),-O-, wheremis 2,3, 4orSand pis 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, cycloalicyl, cycloalkyenyl, cylcoalkynyl, ete.,
discussed below.

In the context of alkyl groups, the prefixes (e.g. 04_4, Ci.7, C1.20, Gy, Cag, elc.) denote the
number of carbon atoms, or range of number of carbon atoms. For example, the term "Gy
alkyl”, as used herein, pertains to an alkyl group having from 1 fo 4 carbon atoms. Examples
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pyrimidine and pyridazine); one oxygen ring atom (pyrone); and one
oxygen and one nitrogen ring atom (oxazine). 15 If the aromatic ring has
five ring atoms, then preferably at least three of the ring atoms are
warbaanTiserremaining ring atoms are selected from nitrogergoxyessassd4s
sulphur. Suitable rings include a ring with: one nitrogen ring atom

(pyrrole); two nitrogen ring atoms (imid%ﬂzole, pyrazole); one oxygen ring
atom (furan); one sulphur ring atom (thiophene); one nitrogen and one

sulifrlipd RgApErdipethinzele, thirgtR)aakanecniEegennand QBR0XYES hat
Mg ﬁ%&g;&& (S0%agLle-0rRyaZ olRd; TheRMBNIS HRgAY PEAT RS Ay

more suf Sti u§nt romgpfbat %II’E/ z\éalflable]nn osition. Tr%egt,e S bstltugnts{
At SRR CRATI IR RIS 8, Rydroxy, Aer thidl  thio R F SRINSE T
alR§p &80 heterocyclyl and C5_20 aryl. The aromatic ring may also bear
one or more 25 substituent groups which together form a ring. In particular

thesa-piayoPRLIRKIIE Ll il 664 1RINIE vWhARIR MR 8, AeltyP(Cy),
I e A 08 B L SpIRE TS B

monovalent moiety r

emoving_ a en atom
RV YRR G ORI (e A0 6 v TR0 A bRy R0 Sl an¢

(ueitedecyittfenise specified), which may be aliphatic or alicyclic, and which
may be saturated or unsaturated (e.g. partially unsaturated, fully

o BRI ko MG o e P GAGR RS AL B5PETS AL BN 1,
p AR R e N e A

chepbbtEr)-denote the number of carbon atoms, or range of number of

carbon atoms. For example, the term "C, alkyl", as used herein, pertains
toraaniled Granfubaving feamide Hararbo aatoasp Exanieles\Wenot limited to,

29&@59?5%{3&%).ﬁ’s%ﬂtﬁyﬁﬁg&é_égﬁg%%faikﬁfb@@(;eg,ﬁkﬁéo%x{y@@%mclUde

C 4 alkyl' ("lower alkyl' _ 7 alkyl, and CI_ yl. Note t the first
prEtRRTE! Pty according to other limitations; for example, for unsaturated
alkyl groups, the first prefix must be at least 2; for cyclic alkyl groups, the
firstiprefix heustibtaaitnigass BsatbeBiE xamptescain aigulbstiilkediysaktivatade
Bk R OLRELINGHIER, AL AT &R HNT BEEiEhy MM (ke BNMGR, BLrmdny,
(C3), %&%y}CM, pentyl (C5), hexyl (CO, heptyl (C7), octyl (C8), nonyl
(C )" ecyl (Cl0), undecyl (C14), dodecyl (C12), tridecyl (C43), tetradecyl
(C14), pentadecyl (C15), and

Examples of (unsubstituled) unsaturated alkenyl groups include, but are not fimited to,

ethenyl (vinyl, -CH=CH,), 1-propenyl (-CH=CH-CH,;}, 2-propenyl (aliyl, -CH-CH=CH.),
isopropenyt {(1-methyivinyl, -C{CHz)=CHx}, butenyl {C.), pentenyl {Cs), and haxeny! (Cg).

Alkynyl: The term “atkyny!l”, as used herein, pertains to an alkyl greup having one or more
carbon-carbon triple bonds., Examples of alkynyl groups include Ca; alkynyl, Caz alkynyl,
Cono alkyny!

Examples of (unsubstituted) unsaturated alkyrayl groups include, but are not limited to,
ethyriyl (ethinyl, ~-C=CH) and 2-propynyl {propargyl, -CHy-C=CH).

Cycloalkyl: The term "cycloalkyl”, as used herein, pertaing to an alky! group which is also a
cyclyl group; that is, a monovalent molety obtained by removing a hydrogen atom from an
alicyclic ring atom of a carbocyelic ring of a carbocyclic compound, which carbocyclic ring
may be saturated or unsaturated (e.g. partially unsaturated, fully unsaturated), which moiety
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eicodecyl (C20). 10 Examples of (unsubstituted) saturated linear alkyl
groups include, but are not limited to, methyl (Cl), ethyl (C2), n-propyl
(C3), n-butyl (C4), n-pentyl (amyl) (C5), n-hexyl (C6), and n- heptyl (C7).
Wi amples of (unsubstituted) saturated branched alkyl t6EfsPIENYE343
but are not limited to, iso-propyl (C3), iso-butyl (C4), sec-butyl (C4),
tert-butyl (C4), iso-pentyl (C5), and neG-pentyl (C5). Alkenyl: The term
"alkenyl", as used herein, pertains to an alkyl group having one or more
26sdarbGriecdrbahaiciblte boleds ofirerisplasofialkémidroiips mcldderg2a

atk@@y*r@@,ﬂeaﬁfelnwm&mqralk@émhe@s@ra@&ssafyema@hgtmwmoamynys
égfé}%gt%gcﬁ'hﬁ P{AQS{%‘P%”F mg%% aé%%t frg oﬁ asm,ﬁ mdps
s

1-propenyl o en
ﬁ'@&p‘?bﬁﬁéﬁﬁ?‘ﬂn%%h%ﬂﬁﬁﬂky&@ﬁﬁ@@ 4), pentenyl (Cs),
and hexenyl (C6). Alkynyl: The term’ alkynyl as used herein, pertains to
R =mhisydsoFoty pidasiingeopeiaiumo et ear baikciet an ttriptedbodvedSrdExamples
o alkygmh%gy%ae&emmmmmgm@lkynyl €220 alkyny. 30
Ples (gé t| ute ncsa jurated a&Ié nX s me ciPﬂ% & )
CES? fimite fje'}% Pﬁqf % Iy P arg "
mtfzﬂey-c@msp@ﬁ Vfé?ﬁ'i"*"@i?@l%?ki)?eﬂygﬂéﬂ‘ ART&fre pertains to
aﬂrmtkylcmbumanhl(@a)lsnaibyicaci@&wyegdf‘@mmp!ethbaw@p@ﬁntﬁmdﬁalent
meishiceiiRirad: iy, yemewneyaldnsisag en akatiemnan); alicyclic ring atom
may b S G W“"iﬂa‘iirbc’ﬁﬁ;"c "
lﬁé{&&m?ﬁ?éa Ce%‘i&ﬂ"ﬁ%?@?#@ ‘?ﬁjﬁg@fﬁ ﬁ @‘8 71003343 12
HB@WW'%@@W%&WW%%@%%W@@%@@H@WP {Aotuding
froneiByioy26utirge aeimsetiyicsidheteriCoydioalkytdrokidss tite),
S,HQH{:J g%%q@%wggggyg%lg@u@/@xg Preferably, each ring has from

3to7 rln oms EX cloalkyl groups include C3.20
%dfg% ?m%‘s’%e& 0 cyc %%I C3_7 cycloalkyl. 5 Examples

ot}f/’cloalﬁ
BRI G wcmwedﬁfozmécwawﬁ% EAREL Gl MBS

norbornane (Cy), adamantane (Cyq), decalin (decahydronaphthalene) (Ce);

unsaturated polycyclic hydrocarbon compounds:
camphene (Cyp), imonene (Cyq), pinene (Cio);

polyeyclic hydrocarbon compounds having an aromatic ring:
indene {Cg), indane (e.g., 2,3-dihydro-1H-indene) (Cy), tetraline
(1,2,3,4-tetrahydronaphthalene) {Cio), acenaphthene (Cyz), fluorene (C,3), phenalene (Cqs),
acephenanthrene (Cys5), aceanthrene (Cig), cholanthrene (Cap).

Heterocyclyl: The term “heterocyclyl”, as used herein, pertains to a monovalent moiety
obtained by removing a hydrogen atom from a ring atom of a heterocyclic compound, which
moiety has from 3 1o 20 ring atoms {unless otherwise specified), of which from 1 1o 10 are
ring heteroatoms. Preferably, each ring has from 3 to 7 ring atoms, of which from 1 to 4 are
ring heteroatoms.

in this context, the prefixes (e.g. Caze. Ca Csa, elc.) denote the number of ring atoms, or
range of number of ring atoms, whether carbon atoms or heteroatoms. For example, the term
“Cs.sheterocyclyl”, as used herein, pertains to a heterocyclyl group having 5 or 6 ring atoms.
Examples of groups of heterocyclyl groups include Capheterocyclyl, Cs.zo heterocycliyl, Csas
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saturated monocyclic hydrocarbon compounds: cyclopropane (C3),
cyclobutane (C4), cyclopentane (C5), cyclohexane (C6), cycloheptane
(C7), methylcyclopropane (C,), dimethylcyclopropane (C5),
Wiethytépesobutane (C5), 10 dimethylcyclobutane (C6), PCT/GB2005/003343
methylcyclopentane (C6), dlmethylcycl'%pentane (C7), methylcyclohexane
(C7), dimethylcyclohexane (C3), menthane (Cio); unsaturated monocyclic
hydrocarbon compounds: cyclopropene (C3), cyclobutene (C4),
cheirperstdnes(aBicoprtbhdiere BB cyh Sthy leyelopapahe. (€#)pcyciyl, Cso

dimeifylayclonieRebe et metbtsysiobu ene HEadcyfi.
dimethylcyclobutene (C6), methylcyclopentene (Ce),

eth Ic ente t lohex
R IOTERTS rEss i B s Al ebipaieg
tﬁ'@[ﬁne (ClO), carane (COQ), plnane (CIO) bornane (COQ), norcarane
(C7), norpinane (C7), norbornane (C7), adamantane (C10), decalin
(@lﬁm@(@gm&w&m@i@a@@m@am?&%bm!my@gc ;tw@nﬁ&?é*aon
CQ'}S}}?%HPQ%%%%QS}F%&?Q  IMONENS(S93 n%'un 0 %{3 é{?&%

drocarbon compound V|n an aromatic | ane
(é’ g, &9?&8@“1??%%@%3@ 55‘*%‘{?%%‘&‘“9( &, azep'”e(
(1,2,3,4-tetrahydronaphthalene) (CI6), acenaphthene (C12), fluorene
(CL3xipheedpoee(sib 3. Dxaraplensydianen(@ip)oaneanifientatCas),

CBRIRR RN G2 Pan HELE RS IR TSI R AkeT QRGN c @S used herein,

pertains to a monovalent moiety obtained by removing a hydrogen atom
from a ring atom of a heterocyclic compound, which moiety has from 3 to

2B 2B e ((HiEse GichifaaedisvaemihsPpinel Gdriiian® 10 are 30
ritigrbiayeérgbitoyisn Refdhdpgnee@eh ring has from 3 to 7 ring atoms, of
which from 1 to 4 are ring heteroatoms. In this context, the prefixes (e.g.

G832 ofoRink: (E5 Qiokifd ﬁ:el Q16 G JpUAARenNof ring atoms, or range of

number of ring Atoms, whether carbon atoms or heteroatoms. For
example, the term 35 "C5-sheterocyclyl”, as used herein, pertains to a
h&releRpe8/ [epbup having 5 or 6 ring atoms. Examples of groups of
heterocyclyl groups include C3-2oheterocyclyl, C5-20heterocyclyl, C3.15

WQ M&%&%J’%ﬂ%ﬁﬁ%&%@&% &3 helesamel, Comkoine

?J%lzo é?} ‘]ﬁg h@%@ ¥,l )Cs 12 heterocyclyl, C3.10 heterocycilyl,
eterocyc eterocyclyl C5-7 heterocyclyl, and C5.6

heterocyclyl
N1Q4: tetrahydrooxazole (Cg), dihydrooxazole (Cs), tetrahydroisoxazole {Cs), dihydroisoxazole

(Cs), morpholine {Cg), tetrahydrooxazine {Cs), dihydrooxazine (Cg), oxazine (Ce);
Ny84; thiazoline {Cs), thiazolidine (Cs), thiomorpholine (Cs);

Nz04: oxadiazine (Cg);

0,84: oxathiole {Cs) and oxathiéne (thioxane) {Cg); and,

N1 O+84: oxathiazine {Cs).

Examples of substituted (non-aromatic) meonocyclic heterocyclyl groups include those derived

from saccharides, in cyclic form, for example, furanoses (Cs), such as arabinofuranose,
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Examples of monocyclic heterocyclyl groups include, but are not limited

to, those derived 5 from: N1: aziridine (C3), azetidine (C4), pyrrolidine
(tetrahydropyrrole) (Cs), pyrroline (e.g., 3-pyrroline, 2,5-dihydropyrrole)
wCghnaeripyrrole or 3H-pyrrole (isopyrrole, isoazole) (C5), pEKGnes (@643
dihydropyridine (C5), tetrahydropyridine (C6), azepine (C7); 10 O1:
oxirane (C3), oxetane (C4), oxolane (tjé”trahydrofuran) (CO, oxole
(dihydrofuran) (C5), oxane (tetrahydropyran) (C6), dihydropyran (C6),
RYVEARH(S8), MxapimeCs] srdjxtbirane:(ad) pihiatane (4 puthiadaniepyranose,
%{5@%{9&9&%&%syr}sa&&%atmmark‘ée(ts&rwgsgégjw@moe@ﬁ), thiepane

%7 1 02:r dios>§30I{_;lar?je;c a(|C5r,agioxan¢=) (C6), and dioxepane (C7); 03: trioxane
By S RIS i3 ontine (¢s), pyrazolidine (diazolidine) (Cs),
imidazoline (Cs), pyrazoline (dihydropyrazole) (Cs), piperazine (C5);

RO tetralvptkd oxbetotec(Os), Hihyero iz dler (@dpatitrahyalesicmhasigsed
(el FHidrRis 32981 (6 8),, MaRoline g Pintatiabystreonaziye ¢hok

%itg%dggrg%%i%ebg%@)h azine (C6); NISI: thiazoline (Cs), thiazolidine (Cs),
thiomorpholine (C6); N201: oxadiazine (C6); 30 O1S1: oxathiole (CO and

oxathiane (thioxane) (C6); and, N10O1S1: oxathiazine (C6). 35 Examples
Grautistiflhede(moRsareMmatic Y s hREc e ite to SyBRTIY R BN Rbkined by
t!‘m‘sﬁiﬂl@éi%@ﬁkoﬁmﬁmade&;rhat@ﬂﬁpdonmﬂmﬁemampﬁipfwamﬂssmd
(CombRHEMARFARNRL BRRARSEr HYE ARGAZ 180 bl kaBiRY RO B33 ing
o D a0 8e Al A BeC AR YT BASER Bl G hos
as af‘Opyra,nose, altropyranose, gfu yranose, mannopyranose,
JIRBpAANER 2l8EHyranose, galactopyranose, and talopyranose. 5
Spiro-C3a cycloalkyl or heterocyclyl: The term "spire C3-7 cycloalkyl or

heeFRgYRiyhs asyised hetin afefer sdm ac&iBoraystanliyh ah@8sZse the group
helereavelvLringiainedpanother fing - 5ielR. atom common to both

rings.

Examples of Cgye aryl groups which do not have ring heteroatoms (i.e. Cs.zo carboaryl groups)
include, but are not limiled 1o, those derived from benzene (i.e. phenyl) (Cg). naphthalene
(Cip), anthracene (Cy4), phenanthrene (C.a), and pyrene {Cqg).

Alternatively, the ring atoms may include one or more heteroatoms, including but not limited
to oxygen, nitrogen, and sulfur, as in "heteroaryl groups”. In this case, the group may
conveniently be referred to as a “Cs.q heteroaryl” group, wherein “Cs20” denotes ring atoms,
whether carbon atoms or heteroatoms. Preferably, each ring has from 5 to 7 ring aioms, of
which from 0 to 4 are ring heteroatoms.

Examples of Cs.o heteroaryl groups include, but are not limited to, Cs heteroaryl groups
derived from furan {oxole), thiophene (thiole), pyrrole (azole), imidazole (1,3-diazole),
pytazole (1,2-diazole), triazole, oxazole, isoxazole, thiazole, isothiazole, oxadiazole, tetrazole
and oxatriazole; and Cgheteroary] groups derived from isoxazine, pyridine (azine), pyridazine
(1,2-diazine), pyrimidine (1,3-diazine; e.g., cytosine, thymine, uracil), pyrazine (1,4-diazine)

and triazine.

The heteroaryl group may be bonded via a carbon or hetero ring atom.
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C5-20 aryl: The term "C5.20 ary!" as used herein, pertains to a
monovalent moiety obtained by 10 removing a hydrogen atom from an
aromatic ring atom of a C5-20 aromatic compound, said compound
WebAtigPengelring, or two or more rings (e.g., fused), and hak&R/FEB0S/qe3343
20 ring atoms, and wherein at least ope of said ring(s) is an aromatic ring.
Preferably, each ring has from 5 to 7 ring atoms. 15 The ring atoms may
be all carbon atoms, as in "carboaryl groups” in which case the group
A RehvERierBidreardieivws whigh epn@Ese 0 eer ioasyiicd buiBxanepliedted
of, CB:26raayl groupsiariviehidm hetavenlingbbetef@aiQpesdbiBiophens, indole,
b@éﬁ@@@@%%&r@«g}éa%mw% hfmf:ﬁ Q«Emgsé%li%@#ﬁgﬁé%‘z%%%ﬂ from
enzene.(i.e..phen naphthalepe C nthracene ,
R A P R DS, atome rmay
include one or more heteroatoms, including but not limited to oxygen,
nheciere aitd. Setfuecesyinatetet ganyig rdepss dvithisr cadef tinetigrosybatiagnt,
eRyBIRBIYdS fefaast asieCHit? 0rdelernd\rohe UPleWREHSiR themselves
R0 AaRRE S Jing AlaMR Whether carbon atoms or heteroatoms.

Preferably, each ring has from 5 to 7 ring atoms, of which from O to 4 are
ring heteroatoms. Examples of C5-20 heteroaryl groups include, but are
hstainfitdd. t8-@8dréteroaryl groups derived from furan (oxole), thiophene
(thiole), pyrrole (azole), imidazole (1,3-diazole), 30 pyrazole (1,2-diazole),
thiazele, exazole, isoxazole, thiazole, isothiazole, oxadiazole, tetrazole
and oxatiazole; and C6 heteroaryl groups derived from isoxazine, pyridine
azine) lg)yridaz‘ine (1,2-diazine), pyrimidine (1,3-diazine; e.g., cytosine,

D AR REIR Sy s eg AUBRLbRTE CARPIBIg A 98 ShE HAdBaFgloed o
groupnsirbessomiledovia lseteep sty lardveteiteorintgrego in 29\ 20 0BHIOLEQIDXY
QUS>8 2005(003343p a0 xarmle 0k G T20 Matayapsuby R, ; alkyl

mgrise fused rings, include, but are not limited to, C9heteroaryl groups

erived from benzofuran, isobenzofuran, benzothiophene, indole,
isoindole; ClOheteroaryl groups derived from quinoline, isoquinoline,
D&z odtzine, pyridopyridine; C14 heteroaryl groups derived from
acridine and xanthene. 5 The above alkyl, heterocyclyl, and aryl groups,
whatbetialonemspmepi@nother substituent, may themselves optionally
be substituted with one or more groups selected from themselves and the

%\%gllt(ll?e?o l 2 ‘{Qét}ﬁ‘f%tgré‘tﬁtﬁ?sgﬁlgé’;’f substituent, for example, H, a Cy.7 alkyl group {aiso
referred to as Cq.7 atkylacyl or Cy.; alkanayl), a Gy heterocyclyl group (also referred to as
Cs.20 heterocyclylacyl), or a Csoparyl group (also referred to as Cs.parylacyl), preferably a Gy
alkyl group. Examples of acyl groups include, but are not limited to, -C{=Q}CH, (acetyl),
~C{=0)CHCHs (propionyl), -C{=0)C{CiHa)s {(butyryl), and -C{=0)Ph (benzoyt, phenone).

Carboxy {carboxylic acid). -COOH.

Ester (carboxylate, carboxylic acid ester, oxycarbony!): -C{(=0)OR, wherein R is an ester
substituent, for example, a Cy7 atkyl group, a Cagpheterocyelyl group, ora Csopar

yl group, preferably a G,z alkyt group. Examples of ester groups include, but are not limited
to, -C{=0)OCHj, -C(=0)OCH,CH3;, -C(=0)OC(CHs)s, and -C(=0)OPh.

Amido (carbamoy!, carbamyl, aminocarbonyl, carboxamide): -C(=0)NR'R?, wherein R’ and

R? are independently amino substituents, as defined for amino groups. Examples of amido
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10 Halo: -F, -Cl, -Br, and -1. Hydroxy: -OH. Ether: -OR, wherein R is an
ether substituent, for example, a C1-7 alkyl group (also referred to 15 as
a CI-7 alkoxy group), a C3-20 heterocyclyl group (also referred to as a
WG3ReHEierocyclyloxy group), or a C5.2oaryl group (also RETEiG8ate/esS 3
C5.20 aryloxy group), preferably a C1-7 alkyl group. Nitro: -NO2. 20
Cyano (nitrite, carbonitrile): -CN. Acyli&eto): -C(=O)R, wherein R is an
acyl substituent, for example, H, a CI.7 alkyl group (also referred to as
gréupsaiticyiasyhamiEnét ahamdDyl),GI=ONDg 1EHEdDBYCHY, B cupNasblreferred
t_@éa@g@é;%%m{?g@ s M'(Qﬂétlib;%,i%ﬁ@ﬁ&%FMBG@H@F&Wm@f@T@dd’[RZaS
-20 an refer a . m
R SRR S YA LR SRR ERATLAR 0GR o
e S T s e
Eachadayitedryokylic acid): -COOH. 30 Ester (carboxylate, carboxylic acid
ester, oxycarbonyl): -C(=O)OR, wherein R is an ester substituent, for

REPSOCHTANINE s Ak e
T A L P ot TS S OB = e
ARPEC(LD IOPh, B3 w1\ @aHFaRFRIGEbAFb AT 2RI GE b Oy the case of a
caytipxamide)ouG,(ROINMRRR RikerhiepeineRVidntthe Rifrepen istdege ndishtljesmino
S ol i e Sy s o
Inc ut

SRR N T
R NEmPes P uclis (TN SRR Erot S R WHITHGS Qi R, 2etidiny)
toyethtnithatdnaitpigerriarb wetty drpdigaapieyl. arereeliepatidfibiprarpholino. In
helerosychs SitucHmR@Eg dihsfarae samplapipendirbcadianyty of the substituents
masphalingcarhonylhismatpbalinasatopaynand 5 piperazinylcarbonyl.

Amino: -NR'R2, wherein R" and R2 are independently amino substituents, 7

for example, hydrogen, a C1 7 alkyl group (also referred to as C1.7
aﬂMﬁfﬁWﬁéaéY‘aF@P):?f‘HﬂE%ﬁ’ﬁ%}"%?@é-‘%ds an amide substituent, for example,

hydrogen, a Cq.; alkyl group, a Ca.zqheterocyclyl group, or @ Cs.qo aryl group, preferably Hora
C,.7 alkyl group, most preferably H, and R*is an acyl substituent, for example, a Cy7 alkyl
group, a Gz heterocyclyl group, or a Csaparyl group, preferably a Cqz atky! group.
Examples of acylamide groups include, but are not limited fo, -NHC(=0)CHs ,
~NHC(=0)CH;CHs, and -NHC(=0)Ph. R'and R® may together form a cyclic structure, as in,
for example, succinimidyl, maleimidyl, and phthalimidyi:

Oz NN 20
succinimidyl maleimidyi phthalimidyl

Ureido: -N{R")CONR®R® wherein R* and R® are independently amino substituents, as
defined for amino groups, and R1 is a ureido substituent, for example, hydrogen, a Cyalkyl
group, a Cszoheterocyciyt group, or a Cs.acaryl group, preferably hydrogen or a Cy.zalkyl
group. Examples of ureido groups include, but are not limited to, -NHCONH,, -NHCONHMe,
~-NHCONHEL, -NHCONMe;, -NHCONEt,, -NMeCONH,, -NMeCONHMe, -NMeCONHE, -
NMaCONMe,, -NMeCONEL; and -NHCONHPh.
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heterocyclyl group, or a C5.20 aryl group, preferably H or a C1_7 alkyl
group, or, in the case of a 10 "cyclic" amino group, R' and R2, taken
together with the nitrogen atom to which they are attached, form a
WetEsdatiel ring having from 4 to 8 ring atoms. Examples oHMeR{HBa0eFO0AI43
include, but are not limited to, -NH2, -NHCH3, -NHCH(CH3)2, -N(CH3)2,
-N(CH2CH3)2, and -NHPh. Example§ of cyclic amino groups include, but
are not limited to, aziridinyl, azetidinyl, pyrrolidinyl, piperidino, piperazinyl,
perhydrodiazepinyl, morpholino, and thiomorpholino. In 15 particular, the

wﬂ:ww\c@sgr%§ fBéﬁ@?Rsm%Wﬁ%%ﬂ m@w@gb@mw ok thample, a G,
Ttltuents defined here, for example car car ate and@% %9;)

*&%&rﬁ% e AR R 8)R %Nﬁé ’?&egﬁaa%ad% Substituent,
fEF%ﬁﬁm@CWrﬂfﬁéW @%i@v%@?g‘%hﬁ"‘%d& 6 FERHSCRSSIPGrbap, or
OCERICHIYHgraUi=pietCiably- PLor@AP RO =Dy rodp 08 sUpHefsrably
H, and R2 is an acyl substituent, for example, a C1,7 alkyl group, a C3-20
Egﬂt%{o IyI group, or a C5.20aryl group, preferably a 01-7 alkyl group.

amp es of acylamide groups include, but are not limited to,
-NHC(=0O)CH3, -NHC(=0O)CH2CH3, and -NHC(=0O)Ph. R' and R2 may
tabettiear srifde) cyElicveaigitlR & abineihes paipb /G reemmRidy - alkyt group
naseiraiclydd ansk phthadiryichid: goodp s Q. LnEscPSyseroomionialCh mate ignidy)
mm& %ﬁ%&ﬂ'@md}!(%img@ }@mﬁfﬁ@gﬁﬁ&ﬁﬁk%%@t are not limited to,

mQ end % amino substituents, as defined for amino groups, and R1 is
aureﬁ}lo substittefit, for example, hydrogen, a C1_7alkyl group, a
C3.20heterocyclyl group, or a C5-20aryl group, preferably hydrogen or a
Giiffalidd GOndES(ERENplesshf Rife ievépddpsulrtiueld, louexaenito el mitelty!
t%roﬁﬂ*eﬁ@%h@erdﬂﬁﬁ@*‘dhﬂ%afwdww pridftel N e 25N PN ET2,
9&%&%"?\%@@4%@@ NN R N!%Q%G AIMERa -5(=0)CH,CHs.

-NMe ONEt2 and NHPh. WO 2006/021801 S20051003343
17 Acyloxy (reverse ester): -OC(=O)R, wherein R is an acyloxy

sGBEerYIdritianeiedntHIB, wherpir RapgpYfetssuinsd, ﬁ@t@f@@p&y? Gradpy!
ograupbaZn ahgtagooynyl preferabiyCa CayVoalkyl grdepbhyEx@mples wbatyloxy
g @H%!HQQPQQOWQ@[@MEFU@tQGI e M%(@&W&Ggeﬁmmsui&myl,
H4F, an
%%HagggT %E SH. 'f'hloether (SQUI%E U]S‘(.all?gw%mm Risa

thloether substituent, for exampleha C1-7 alkyl group
Thioamido (thiocarbamyl): -C(=S)NR'R?, wherein R' and R* are independently amino

substituents, as defined for amino groups. Examples of amido groups include, but are not
limited to, -C(=8)NH,, -C{=8)NHCHS3, ~C{=S)N(CHa)z, and -C(=S)NHCH,CHa.

Sulfonamino: -NR'S(=0)%R, wherein R' is an amino substituent, as defined for amino groups,
and R is a sulfonamino substituent, for example, a G,yalkyl group, a Csasheterocyclyt group,
or a Csaparyl group, preferably a Cyyalkyl group. Examples of sulfonamino groups include,
but are not limited to, -NHS(=0),CHa, -NHS(=0),Ph and -N{CH3}S(=0)Csls.

As mentioned above, the groups that form the above listed substituent groups, e.g. Gy alkyl,
Ca.z0 heterocyclyl and Cs.op aryl, may themselves be substituted. Thus, the above definitions
cover substituent groups which are substituted.
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10 (also referred to as a C1.7 alkylthio group), a C3.2oheterocyclyl group,
or a C5-20 aryl group, preferably a C1.7 alkyl group. Examples of C1.7
alkylthio groups include, but are not limited to, -SCH3 and -SCH2CHS.
wlulfoxietes(sulfinyl): -S(=O)R, wherein R is a sulfoxide substitoars6a5/003343
example, a C1.7alkyl 15 group, a C3-20 heterocyclyl group, or a C5-20
aryl group, preferably a C1.7 alkyl grolfp. Examples of sulfoxide groups
include, but are not limited to, -S(=0O)CH3 and -S(=0O)CH2CH3. Sulfonyl
(sufepekeRired 2R, wherein R is a sulfone substituent, for example, a
s oo R RS RACATIIARNTNL IO oY LSRR O
prefer ny a C1 7 alkyl group. 20 Examples of sulfone groups include, but
ng ‘ﬁ%%?mlted to, -S(=0)2CH3 (methanesulfonyl, mesyl), -S(=0)2CF3,
-S(=0)2CH2CH3, and 4-methylphenylsulfonyl (tosyl). Thioamido
(thiecamsam ylyer@G{x BINRRrorhatkeingf )aoct&Lehaxtbin depemd tantblyamisiet of
%Hia@t'%&%aﬁ%@saféﬁfm%fmn@mw@&me Ea@mmeewfaammaéqyaaramy

0 ”9%3% A R LR Rt S el R cppone o

RIRERY PRsbsh Ao substituent, as defined for amino groups, and R is
a sulfonamino substituent, for example, a C1.7alkyl group, a
GHh2aketereaytlyliggeeesonadGp-A20apyhay adpnteiar ghivpailGslpiadiatly
%‘i%'él?eﬁé%‘iﬂ%’t@ﬁ %%H'FQ&@@&&Q&E‘&QH%MHQQW b'r&tﬁé%&l’%#@?&%%tﬁ%e

S Ph and H ntloned
a“BB\/ae it %Fgﬁ tﬂ#ﬂ%orm 298 CE} ?12 Ueﬁ &i% 8g €17
éﬂkﬁﬂt‘t‘@@ﬁﬁh@féﬁﬁé%fyf'aﬁﬂ @S’}QGYaryl, may themselves be substituted.
Thus, the above definitions covefisubstituent groups which are
substituted. 35 WO 2006/02 PGirtGB2005/003343 18 Further
Preferences The following prefete Yes can apply to each aspect of the
present invention, where apphca : he/present invention, the fused
aromatic ring(s) represented by -A-B¥sppefe abi}? consist of solely carbon
ring atoms, and thus may be benzeng;, naphR ne, and is more
preferably benzene. As described above, these rings may be substituted,
BYi¥sh @Gﬁ%@i%ﬁ?mﬁﬁéﬁ@o&@”ﬁ@f@rﬁ’ﬂ%ﬁﬁ%%mﬁﬁéﬂ 10 If the fused

aromatic ring represented by -A-B- bears a substituent group, it is
Prefembly.atachse-iifhe aleny whisd, kel issalinearg KdaRyerEIRbMGore
Oﬁré%%%??&l@%@r&ﬂér(@g ~OMe).

if the substituent is a halo, it may be at the 8-position of the phthalazinone moisty.
Preferably, Het is selected from pyridylene, fluro-pyrdiylene, furanylene and thiophenylene.
More preferably Het is selected from:
%, ’ N\ * * 1 \ * *. l \ * . O ) . S X
& N N U/ \@/
Most preferably Het is selecied from:

O < O
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central ring. Thus, if the fused aromatic ring is a benzene ring, the
preferred place of substitution is shown in the formula below by *: O IN iN
O Hel x X R-, Rc2 15 which is usually termed the 5-position of the
wothalaeingme moiety. The substituent is preferably an alkoRgTapniios/ bt 3
(e.g. fluoro) or hydroxy group, and morg, preferably a C1.7 alkoxy group
(e.g. -OMe). 20 If the substituent is a halo, it may be at the 8-position of

the phthalazmone m0|ety Preferably, Het is selected from pyridylene,

fllsFoRsseaistethet Rirany Riierarentosprlyyieisetedion: énarutnydfan dkyl and
selgetpditrably B Sid2beitosttpreferahbfdred ibaaldeterbfioan RY1atdNRGar®

WirdQa6I0aLR0 kBl IR C0RHOORH A Bl iis i lrigd.that Re' and

RC2 are independently selected from hydrogen and C1. alkyl, and more
preferably H and methyl. It is more preferred that at least one of Rc' and

REbea8 %&?&d}é‘ﬁ Wit EFR Bt BrRafer e deonrisrrRE AR Rsk strhg roup
hyeireigiion.o5 Whetierally 2ubtivihiGedribidée erabotimdivsiRuistituted Cs.a

psefieiably);selestay oxnitheigroy pryieRsisting substtuepterabisaphsiaitadhe
Cés?eQ @Mt&@ﬁ W%Lﬁﬂﬁ?}%’gﬁuy o?f’ B%W%S%igtp a%m&@ﬂghonaily

onall sub tituted C anall sub tituted ester
e S AT b e Sp sy suesttes
sEWEmd@auasy Ry s fsEe epsfrsAbipelgiss itora haaty® eeiRyas eptib pafignally
segstitutetiGhioakyl dogequigsiahiydgipiohallybsitbistit0tedidd siglferstyl); and
gEpupRIRX I MREe fisferally, selgele s drose (heneiRuR: RSB 6f iy
o] |gr|ga}i{§ff§% Q!SH ?}19“ gugq Lalk kglc(lm%g(? prefetra? éﬁ optionally substituted

optlona substitutéd ester groups, wherein
the ester substltuent is Preferably CJ-20 alkyl (more preferably optionally
sifistitatisd GlrealieyiRe ¢, BGR). 15 When n is 1, X may be NRXx or
CRXCRY.

In embodiments where X is NR*, R* is preferably selected from the group consisting of: H;
optionally substituted Cyp alky! (for example, optionally substituted Cs.p aryimethyi);
optionally substituted Cs.o5 aryl; optionally substituted acyl; optionally substituted sulfonyl;
optionally substituted amido; and optionally substituted thicamido groups.

in these embodiments, it is preferred that Het is pyridylene.

When Het is pyridylene, R* is more preferably selecied from the group consisting of:
optionally substituted acyl; optionally substituted sulfonyl; and optionally substituted amido.

When Het is furanylene or thiophenylene, R” is more preferably selected from the group
consisting of: optionally substituted C4.op alkyl (for example, opticnally subsiftuted Csag
aryimethyl), optionally substituted Cs.op aryl; optionally substituted acy!; optionally substituted
sulfonyl; and opticnally substituted amido.

in embodiments where X is CR*R", R" is preferably H. R* is preferably selected from the
group consisting of: H; optionally substituted Cip alky! {for example, optionally substituted
Cs.20 arylmethyl); optionally substituted Cs.p0 aryl; optionally substituted Cs.z0 heterocyclyl;
optionally substituted acyl, wherein the acyl substituent is preferably selected from Cs.gp aryi
and Caaq heterocylyl (e.g. piperazinyl); optionally substituted amino, wherein the amino
groups are preferably selected from H and Cyy alky! or together with the nitrogen atom, form
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In embodiments where X is NRx, Rx is preferably selected from the group
consisting of: H; optionally substituted C1.20 alkyl (for example, optionally
substituted C5-20 arylmethyl); optionally substituted C5.20 aryl; optionally
wsubsstinsdiacyl; optionally substituted sulfonyl; 20 optionalty sigisstioamsds43
amido; and optionally substituted thioamido groups. In these
embodiments, it is preferred that Het |§%yrldylene When Het is
pyridylene, Rx is more preferably selected from the group consisting of: 25
opliendibyesulystityredpacylipopiticobtiisabstitdse dreudio myd; saich epiipaakly
suaﬁ,xmstﬁQewa&qroWh%ﬂmtzJ%;wrw@aeep{vﬁhi@@hﬂ@&&%ﬁ&aﬁﬁmﬁg@
elsls éyﬁ{ g‘go%gt%%f SLHR AR, A8, L OPHORRINS it't&eauent s

Cl.20 for exam tlona substltu% é’ Es- ary e

o‘ﬁfﬁ&ﬁﬁ%‘ﬂ\} %‘?HJ’E@H %%/F“Bf)tlonally substituted acyl; optionally
substituted 30 sulfonyl; and optionally substituted amido. In embodiments
WheresXedstoRXENYs, Rieispiefemablyeht RxnisipesigsadR'Selectie@iemvie

OLQUREORSIS IRy @&%%%M@%%%QMQ@MJJ% é%%%‘r%‘gy;?lected

0 tlon lly substitu ed C5,20 ar op ion stit

op |or'|rgﬂ¥ds€6§? {ktﬁed t&‘?53{58”‘"“erocyc 318'3%3 optlc(%"é 8 H Sl tCc"'i/?” 'eg.
WRERER{#Re acyl substituent is preferably selected from C5 20 aryl and
C3-20 heterocylyl (e.g. piperazinyl); optionally substituted amino, wherein
thexariag gemins AsmpseiesaRinasiedes rambl andLds26,adlsykores, 66, 67,
togetheravith the nitrogen atom, form WO 2006/021801
PCT/GB2005/003343 20 a C5-20 heterocyclic group; optionally

substituted amido, wherein the amino groups are preferably selected from
HA et erpz@dgiey it aboetineafaigtisah apitre deiraiopamidiraicn @8)2ech other.
heterocyclic group; and optionally substituted ester groups, wherein the
eﬁg&&g@“@;%;@ preferably selected from CI-20 alkyl groups. 5 In these
emho hen Het is f ran lene.or thio ene ore

pp; ef%ény seI e datrro%r?”le(‘)""ﬁklona v Eomﬁsﬁ J\If Q%ﬁgd erelrﬂ e %l%ﬂﬁese
g?BBﬁ@JSP&"pF@%‘W'@e@é@f@é”%&cﬁfb&ﬁﬂ‘@%@%@‘@r%@%‘&%ﬁﬂ? fijlonic
nitrsgerylatorivrfotRCGOC32a hetertvelciicgroLgs, veal) asmomsniding pldected forms.
Paitinuiply Rreigise th comnppures:iattdrs thadbioBald MmN R 124, Dbt or

5§0h§§e Qﬁhé%% g?%ﬂqgr Zxr’a ;Qeé%ﬁ:%ﬂ&%%t‘éa&h& %ﬁ)gg ({%Fﬁlfe%%ﬂ&e S

3/ ?t en in comblnatlon with ea fe
tected forms of an amino group. Similarly, a reference to a hydroxyl group also includes

the anlonic form (-07), a salt or solvate thereof, as well as conventional profected forms of a
hydroxy! greup.

isomers, Salis, Solvates, Protecied Forms, and Prodrugs

Certain compounds may exist in one or more particular geometric, optical, enantiomeric,
diasterioisomeric, epimeric, sterecisomeric, tautomeric, conformational, or ancemeric forms,
including but not limited fo, ¢is- and trans-forms,; E- and Z-forms; ¢-, t-, and r-forms; endo-
and exo-forms; R-, S-, and meso-forms; D- and L-forms; d- and Fforms; (+} and {-) forms;
keto-, encl-, and enolate-forms; syn- and anti-forms; synclinal- and anticlinal-forms; a- and 8-
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.
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15 Includes Other Forms Included in the above are the well known ionic,
salt, solvate, and protected forms of these substituents. For example, a
reference to carboxylic acid (-COOH) also includes the anionic
weerboxyate) form (-COO-), a salt or solvate thereof, as welb@sGB2005/003343
conventional protected forms. 20 Similarly, a reference to an amino group
includes the protonated form (-N'HR'R#), a salt or solvate of the amino
group, for example, a hydrochloride salt, as well as conventional

PRRts @t@ﬂ J%B@agfd%e@éemgwmamaﬂyo%@E@@%@nﬁ%hﬁd&@% the

re?rltngasaoso InCIlt-Js es %he %n%org Is ruc{ural( 1ok %nsé: 1100.5 %I:Yn%e éP %g&ei?g’whmh
well as convén ona rotected forms o a roxy somers

SR SR srareqbey SEGHATS @HIW‘PB’GFU@&%@HBW&E%&F\H?N%y
existéh GoeasrmireapaiticutatgroaietkicgiopticAlCehdntiohiebi construed as a
diagtenii sonerit-apimene:, SlareRISOMBELICy R CUISXNs) . confinmadianatnes to
a@éﬂ{@%ﬁ&&&%ﬁaﬁw MAP@BQ QLA iteddCisrARdHRRSHUME Frdtnd

CREBERBRL, BT RIS S IOt O Bt R gy
eﬁ@fﬂe%@féﬁd?é{t@mlﬁh*fs*hé‘w@fér{a %n‘ﬁi#&‘i‘ﬁ%‘%%qéﬁﬁd?r%’(ﬁ“d ‘SO'F’“’PY' butyl
ahiickipalkforms sex- aand 3+botyh s)etixiayrdvbuatiedal formssboatd phair-,
twistogp¥eiRe-, and halfchair-forms; and combinations thereof,
hereinafter collectively referred to as "isomers" (or "isomeric forms"). 35 If
the compound is in crystalline form, it may exist in a number of different
pORFABPSHRXTITAR dAFBNS RS Y BT CEBD R RS Ko tRAl
exoeptedsriis agdsddrisatow!fointalgtioniegicfiamesicsisieifictiigrek dlitréepamine,
framdienite i cisnmersieAmdBeinesyiake sitketunaliatioanstitutional)
ISQMEL {16/ BAMBEWRIEH.fiffer in the connections between atoms

rather than merely by the position of atoms in space). For example, a
reference to a methoxy group, -OCH3, is not to be construed as a 5
rfavisHasFley R R AFSeRhiye Rl W&r@ﬁﬁﬁﬂ’é‘?ﬁ&ﬂ”@r‘%ﬁm““%‘@i‘%ﬁmw
Similarly, a refererf te to ortho-chlorophenyl is gt to be construed as a
reference to it efyyal isomer, meta- chlg nyl However, a

reference to a tlalss éf structures may well i in : tructurally isomeric
forms falling withinlthat clag
Iso-propyl; butyl inClyidgs
includes ortho-, metax,_ar

Note that specifically included in the term “isomer” are compounds with one or more isotopic
substitutions. For example, H may be in any isotopic form, including H, 2H (D), and *H (T); C
may be in any isotopic form, including **C, **C, and *C; O may be in any isotopic form,
including °0 and **0; 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 isomertic forms are either known in the art or are readity
obtained by adapiing the methods taught herein, or known methods, in a known manner.
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The above exclusion does not pertain to tautomeric forms, for example,
keto-, enol-, and enolate-forms, as in, for example, the following
tautomeric pairs: keto/enol, imine/enamine, amide/imino alcohol,

vantssne/mnidine, nitroso/oxime, thioketone/enethiol, N 15 PCT/GB2005/003343

nitroso/hyroxyazo, and nitro/aci-nitro. Particularly relevant to the present
invention is the tautomeric pair illustrafted below: O OH ' NH i Rcl Rez
RC1 Rcz 20 Note that specifically included in the term "isomer" are
CRMBROMNGH VI R Qramas R 150 topigasivlist baigRank ek e xrmpleidianay,

Q&JQ&@%X&%%%@!&J%HS BGHIBO e 2lh (1) a8 BR L4 befowHNBPDENY
égte(?gr!%#rm mdng:hng 12C, 13C, and 14C; 0 may be in any isotopic
s[4

orm r{ﬁ 50" Thd t80; and the like. 25 Unless otherwise specified, a
reference to a particular compound includes all such isomeric forms,
inotayrg-dwiecibptar pestietly o acearic anidy otndlontixtdies theseafnditgtiaids the

fatitReoRERNAGAIP BAPIcas YREMeIt GRS adssRPasatipn{eg.
éﬁ&#ﬁ’&%b&é&iﬁl@&%ﬁ&% angl g0 @m@&fﬂ@uw %%}S) Relgcivioly lﬁ%”l?“c

orms are either known in the art or are readily obtained bya apting the

hetpriRe G hER okt MEWRTds, in a known manner. 30 WO
2006/021801 PCTIGB2005/003343 22 Unless otherwise specified, a
refeeRnepdoranp aicsdanCiorpes) dralsod naluttesiignis,; aalth salvedennnhid
S%GMPPW@ Bseepindar %@ma}%%ﬂﬁmﬁﬁﬁ%%ﬁ%ﬁﬁﬁ”@i%% of
su;tag?e mgro Og%hl%flog gulttar ar}éﬂx%l c? yoeg;ent o dleglltrsat?,xlqﬁ as Na’ and K,
8 and/or rh die'a corresponding sa SPt R Rt
é@?ﬂ’ﬁ@dﬁ‘ﬂh F@ﬁ'%&;ﬁﬂ‘ﬁlé‘s&B?héﬂﬁW@euﬁ%ﬂ?@d‘é’é‘ﬁfﬁﬁé’%éﬁ AExal??ifﬂ'é‘%eBPf
plhishracgaticaiiioas tepiabl eus attsnar éndist trs setrionBer e, (ist. A¥H, ") and
"Edaaﬁm@@%mm&%ee@@bwwﬁ%dz PR, Nielt). 66cakhi8s(d26/0k dRable

s%‘?b KRRl IA&&%‘?Q@B%%Q&&%@UQ&‘%& *ﬂ%ﬁaﬁnﬁ%”‘&?éﬂ%r%%“p which

e anionic then a salt may be formed

CO
mc&%?ﬁm@% H%%V'ﬁﬁﬁﬁn B@%‘”ﬁuﬁ&ﬂ%ﬁ@kﬁ‘a‘&ﬁﬁt&aﬂ%ﬁ@ elude, but
afethrsolimined Hiooariag heselaming. slienyReedering icholifieaimsleaing, and
CcatinsBagiieh) aswen s achMg®, and atheneatidnsgiuch s At3hple of a
Exampiesabresiiabiesianis cal@is)include, but are not limited to,

ammonium ion (1.e., NH4') and 15 substituted ammonium ions (e.g.,

NH3R', NH2R2', NHR3', NR4'). Examples of some suitable
if the compound is cationic, or has a functional group which may be cationic (e.g., -NH, may

be -NHz", 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, hydroicdic, sulfuric, sulfurous, nitric, nitrous, phosphorie, 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, pamcic, tartaric, citric, gluconic, ascorbic, malelc, hydroxymaleic, phenylacetic,
giufamic, aspartic, benzoig, cinnamic, pyruvie, salicyclic, sulfanilic, 2-acetyoxybenzoic,
fumaric, toluenesulfonic, methanesulfonic, ethanesuifonic, ethane disulfonic, oxalic,
isethionic, valeric, and gluconic. Examples of suitable polymeric anions include, but are not
limited to, those derived from the following polymeric acids: tannic acid, carboxymethyl
celluiose.

It may be convenient or desirable o prepare, purify, and/or handle a corresponding solvate of

the active compound. The term “solvate” is used herein in the conventional sense 1o refer o
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substituted ammonium ions are those derived from: ethylamine,
diethylamine, dicyclohexylamine, triethylamine, butylamine,
ethylenediamine, ethanolamine, diethanolamine, piperazine,
wengyaniite, phenylbenzylamine, choline, meglumine, andi€grosttasitiizes3
as well as amino acids, such as lysine and arginine. An example of a 20
common quaternary ammonium ion is ﬁ’(CHs)4' If the compound is
cationic, or has a functional group which may be cationic (e.g., -NH2 may
ba bipBx thedhue sal. maydedasued syitbraciableramanarkampleSidie
suiigblednergamie s@ﬁ%ﬂé‘%ﬁ;}%@@@m@%ﬁﬁ? BRI-UNited Oy fhage dethpthie, a

fromt e 0||0WI anic. gmds[ 2 hydrochlorlc hydrobromic,
rae g tri ‘%
ydrotodic: Su ur| Qffufous. nitric, nltrous phosphoric, and

phosphorous Examples of suitable organic anions include, but are not

lirited be ctinwsaenteridesirfigericineepolinwirity, crefier bandld $hreamsdiie cormpound in a
PrORIAIRY SHESHRE (N OliGe SiaariaaRrIN eotdactiGomalis, RaFIRINAFERERS to
C'H@dn%gﬁ%ﬂ}{:wﬁ@ﬁ%ml Gr m&@égaaMg '%Qﬁ%fi'é}%'ﬁé%l}?@ %w&&%%d %H*%ﬂygsirable

aspartic, benzoic, cinnamic, p li%VIC Ealcrécllc ulfan||

881?8%(%%&?2%.81%678?%5}}%/ QIlhESUS ﬁ%&ﬂ‘&ﬁ%&%‘ﬁp {also known as
emmaélsqﬂmwsi@mma i AfRRKed REHleckiRe WRSM:, RIperiectand Faebfic,
Exantples phsy)itedippoiyraerig ahionspnticde rdntier dundloraingtecbto;an be
thBé%ﬁr%vwhm@rmﬁ@u@%gsae&/maqwmse&n@@@p%y be removed,
CarbOﬁ ma% Ce”u sep thou?sﬁés?an? C?lmé ec? %req“g%g%ger tgpﬁpe%g:?ecgﬂe
puri nc?/o aﬂ(ﬁe a correspon Ing SO a eo e active compoun

TIRSteitreaBR/ate™ RasE IR PPRME SHOLREN HT SSRER TS Fordty Wb
2086/021801VPeYHBBR0651098343 23 a complex of solute (e.g. active
compound, salt of active compound) and solvent. If the solvent is water,

th%?%!}é%damwy%wxsy IRA Y GHRLERG 1R a5 A{YUIGHS o[ QXA E0)R),

ate, a dr tr| hydrat onvenjent or
degf gﬁépt(% a?ea glraé'y urnEa r a o’F}/ emj‘lggfﬁ ‘gap'%"‘“g X“Q%oﬁptcft}’e
ch@W@&WﬁFﬁ&Eﬁf@ﬂ ffofﬁwe*i’h’é* AT PERETRIREIP R Gtaetet ?Bﬁﬁefyb%SFféed

hefei=péttain®to).a compound in which one or more reactive functional
groups are protected from undesirable chemical reactions, that is, are in

e dpitn.nlie BIIBIGEL O RERIGEHRG Ay Be(eta%&@@x@aﬁsc@tm

mas ?.F‘é% group or a block 0{’ b kfl §5ﬁ VB%)J)F%[%C'[{IGQ%E %?BHY? b

10 FRRIIGHA MG tpgggf%%g iAVOR/ (g R USHStL I RISV y

fu mréwawgmo@ps@aﬁibea pérrsvaeendvitis RierreenRp aienp sasetsdeadiy

grestenthnged ot @gtint dsospaadyrircaemovbdatersu gl e asgidegdent

step, without substantially affecting the remainder of the molecule.
For example, an amine group may be protecied, for example, as an amide or a urethane, for
example, as: a methyl amide (-NMCO-CHg); a benzyloxy amide (-NHCO-OCH;CgHs, -NH-
Cbz); as a t-butoxy amide (-NHCO-~OCG({CHg)s, -NH-Boc); a 2-biphenyl-2-propoxy amide (-
NHCO-OC{CH3)CeH4CyHs, -NH-Bpoc), as a 9-fluorenyimethoxy amide (-NH-Fmoc), as a 6-
nitroveratryloxy amide (-NH-Nvoc), as a 2-trimethylsilylethyloxy amide (-NH-Teoc), as a
2,2, 2-trichloroethyloxy amide (-NH-Troc), as an allyloxy amide (-NH-Alioc), as a 2(-
phenylsuiphonylethyloxy amide (-NH-Psec); or, in suifable cases, as an N-oxide (®NO-).

For example, a carboxylic acid group may be protected as an ester for example, as: a Gy
alkyl ester (e.g. a methyl ester; a t-butyl ester}; a G+ haloalkyl ester {e.g. a Cy.y trihaloalky!
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See, for example, "Protective Groups in Organic Synthesis" (T. Green and
P. Wuts; 3rd Edition; John Wiley and Sons, 1999). 15 For example, a
hydroxy group may be protected as an ether (-OR) or an ester
“OBs@R); for example, as: a t-butyl ether; a benzyl, benzirydepo05/603343
(diphenylmethyl), or trityl (triphenylmeglyl) ether; a trimethylsilyl or
t-butyidimethylsilyl ether; or an acetyl ester (-OC(=0)CH3, -OAc). 20 For
example, an aldehyde or ketone group may be protected as an acetal or
ketddr); resiirctivelyiiyhtwylaloh ¢hiercarb Gyl gy pr (=8 seanaverad ¢etex 2

digthesdRLRR) 3} B¥nraagkoRwithn iRy, sxample, afdenary alcohol. The
aldehyde or ketone group is readily regenerated by hydrolysis using a

large excess of water in the presence of acid. 25 For example, an ar_ninbe
oSl Da PIdEREd S PRRAMTHIE Sk AN it oFh BrEtRARE: #S; @ P!
efaenpler; asaeetaraitopheingl gt ¢ FICONEIER ¥ Henzyloxy amide
(-NHCO-OCH2C6HS5, -NH- Cbz); as a t-butoxy amide (-NHCO-OC(CH3)3,

Nk ean@ém%lafelwé&a%r@mt) %ﬁ@!%ﬁﬂﬁn%@k@&@%%%@h@m
-NH-Bpoc), as a 9-flyorenylmethoxy amide, (-NH-Fmog), as a .
R B R R s B S et TS e i
(-WrprTEBiEhoized (0o I ER thY ASRTEATHC CRIRRSHRSE) NEcalY il By
amitlechNHiAdecktas tha(thp meind satpimong fathyptoxy arividal(aRBp@ye bpnding,
onzdrigiaile, cAsREBAIoPaside (>NO-). For example, a carboxylic

acid group may be protected as an ester for example, as: a C1.7 35 alkyl
ester (e.g. a methyl ester; a t-butéfll ester); a C9-7 haloalkyl ester

L PRI SR8 DS T PO R 2 bt ok |
triceepiRig SiRTicaih RYlestisn. opEiT2eeREAien. aIRFleesierR &G =RIOR) is
befizykestefsia thiticbenizyy.eSteh) pormasantenicesfoy exaripiipmdonexample, of
EngﬁF?ﬂff &y @@o&(}ffo%&ﬁl"ﬂ@@psﬁtﬂi‘(ﬁgﬁi@}{? RAyReRINEEIRE, aara hisether

- or example,. as: a nzy 10 . £ un
e e b e T i e

are,

DG hBY PRI S S0 COrRER R ESIGRRIS A B el . b
tenns hotdoied toabogsedi¢rereihissertaitd tom MmBouRidr WRkIR ki feh
metahediageiAevgv-neviyaniniitsiize desitediacitegompatyncky Dypitalys.g.
th%d?f%&@h}l@ajéyi&@%%ﬁ%eﬁqi 555 ARHYR AN JORRFHUS FOrRROMRG Y -(1-
m%%‘?&’-‘ —?ngtﬂy\{l%%?lgc%%)osnxy?&gle%%ﬁ 1-(benzoyloxylethyl; isopropoxy-

carbonvioxymethyl 1-isopropoxy-carbonyioxyethyl; cyclohexyl-carbonyloxymethyl;

1-cyclohexyl-carbonyloxyethyl; cyclohexyloxy-carbonyloxymethy!; 1-cyclohexyloxy-

carbonyloxyethyl; (4-tetrahydropyranyloxy) carbonyloxymethyt; 1-(4-

tetrahydropyranyloxy)carbonyloxyethyl;

(4-tetrahydropyranylcarbonyloxymethyl; and 1-(4-tetrahydropyranyl)carbonyloxyethyl).

Further suitable prodrug forms include phosphonate and glycolate salts. In particular,
hydroxy groups {~-OH), can be made into phosphonate prodrugs by reaction with
chiorodibenzylphosphite, followed by hydrogenation, to form a phosphonate group -O-
P(=0)(Or),. Such a group can be cleaved by phosphatase enzymes during metabotism to
yield the active drug with the hydroxy group.

Also, some prodrugs are activated enzymatically to vield the active compound, or a

compaound which, upon furiher chemical reaction, yields the active compound. For example,
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administration, or metabolic properties. For example, some prodrugs are
esters of the active compound (e.g. a physiologically acceptable
metabolically labile ester). During metabolism, the ester group (-C(=0)OR)
WeoIBastessed to yield the active drug. Such esters may be fofrempgs/003343
esterification, for example, of any of the carboxylic acid groups

(-C(=0O)OH) in the parent compound, with, where appropriate, prior
protection of any other reactive groups present in the parent compound,
follewed:hy deprate etign terpauused ofbsammplesiotswchtaaiahalically labie acid
eslgLs 4pglugle, but are not limited to, those wherein R is C1-20alkyl (e,g.
-Me, -Et); C4.7aminoalkyl (e.g. 20 aminoethyl; 2-(N,N-diethylamino)ethyl;
2-(4-morpholino)ethyl); and acyloxy-C1.7alkyl (e.g. acyloxymethyl;
aé)%é@}@@nyl; e.g. pivaloyloxymethyl; acetoxymethyl; 1-acetoxyethyl; 1-(1-
meEshoxy«hiemeth yiyathyleodeiomigliox pet iy ds€iven nepxyddbppn abbreviations,
isqRIERYMtCRteRYIaSymBVid)iSoRraRD e amAOKYERBl (Pr), n-butyl
Cy(ﬁmel)&é‘l WH%IWWmMEX)lc%% ?I&th%rt&@x%?e%fgﬁhenyi (htPh? benzyl

yclohex carbonyloxymeth -cyclohex %/ %/ )(
(BB SRS PR AU R B AR Yz (B2 and abety
tetrahydropyranyloxy)carbonyloxyethyl;
(4Ratcahyciapyamnyycabacylcotypaeatiylkramebresented using well known
1- gﬁbt%t@werm@ﬁw@@mm?s@m&amaqmtmwﬁ%@ RrRAAIQBREno! (-
te an e sa rti pS
3 Can?BSEe PSR, db% %ﬁra%e%rth r‘%}gs gé{zre)éafe ac;%’f)(c%ﬁfj
ch?&‘ﬁ%%ﬁ%&?l‘ﬁﬁ%ﬁﬁ\?@e BIIH\H%OD&V'M%{P@ Q?F&EiSHC‘ﬂ)(TEﬁh gmethylformamide
phesiihiorttbygroupr Q7 -0 OR¥thyBubhidegfIMPDan be cleaved by
phosphatase enzymes during metabolism to yield the active drug with the
hy Qxygroup. 35 Also, some prodrugs are activated enzymatically to

t ea tive com ound ara co WhICh on further chemical
L H B ORATTE RIS EERp S eSS D BRTCARGR e for
PGW@OBO%/@@S@&Q‘%WW@%H&G@m%@@‘éﬂ@&?%ﬁ%m% bt Bitgsised
glysosidetbomivgatearciapnay batasatnindadickiestertidersativapiordyms
S EprsanvaniangendRamy. chemical moieties are represented using well
known abbreviations, including but not Iimited to, methyl (Me), ethyl (Et), -

(ngcl)'r%}gg%éj A f é ig)/i)%#n)( L QP r} on ribI%Jé éasef} butyl EtBeuro])fZ anlo!)](r%[);)(%und of

P(haph) methoxy (MeO) ethoxy (EtO) benzoyl (Bz), and acetyl

(AC)
48
Formula 1
=N o
O
in which Het is as previously defined, with a compound of Formula 2:

{
l)" Formula 2

RC‘E RCZ
in which n, R®', R and X are as previously defined, in the presence of a coupling reagent
system, for example 2-{1H-benzotriazol-1-yi)-1,1,3,3-tetramethyluronium tetraflucroborate, 2-
{(1H-benzotriazol-1-yh)-1,1,3,3-tetramethyluronium hexafluorophosphate or
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10 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
vrodiethypesther (Et20), acetic acid (AcOH), dichloromethan@(mieaipisness43
chloride, DCM), trifluoroacetic acid (TFA), dimethylformamide (DMF),
tetrahydrofuran (THF), and dimethylsulfoXide (DMSO). 15 Synthesis In

the synthesis routes given below, the A-B fused ring is shown as a fused
beareneERg doron0BYSRieReR e MIRLENGDS de/Nybickythe-ArRzHRYINSRIB@Eence
than,Re0Zqn5. MAKID ISy IGRIBGAHRING mﬁb&mmsame%%m&etam.de or

those described below by the use of a propro iate 20 alternative startin
AT VR 3L BT oL T o b o sy TS R Bt osed.
reaction of a compound of Formula 1: 0 NH N Formula1l O e HetOH 25

in Aterchtiktdt, oasquraisioUshyrdefintidysulttn aneg impouitid el dvmongeZsiordf)a
Fashitur 3ok SRedidn Wiich BetRabdRAE-RBK atengn BReidausly-detings,

in %hﬁ?v&r% %@9%&‘»%5(:9#&' mrBQM&B rﬁ?’é%tg%rf% ﬁ&@gﬁmﬁowra methodolggies,

-benzotriazol-1-yl)-1 3-tetramet ¥uron|umtetrafluoroborate 2-

(1@%&‘??28??18%1%%@ ‘i%%‘f%ﬁ%&ﬁ Bl FE Brophosphate or
WO 2006/021801 PCT/GB2005/003343 26
(difoethyladaividioromd)ethsitderbadirsiad by reaction of a compound of Formula 3
hydrochIorlde/hydroxybenzotnazgle in the presence of a base, for
example diisopropylethyl vent, for example
dimethylacetamide or di 3tha 3
0C to the boiling point of Tk i ed. 5 AIternativer, compounds of
the present invention may be symathesised by conversion of a compound

of FoimulalsinioRuAGHVARL SRR G esmRlAXBMBIMR@A Acid chloride or an
activated ester such as an N-hydroxysuccinimide ester, using well-known

methodologies,
404
Formula 4
0 Q

@ ”

in which R} is as previously defined, or a mixture of a compound of Formula 3 and a

compound of Formula 4, with a source of hydrazine, for example hydrazine hydrate or
hydrazine monohydrate, optionally in the presence of a bass, for example triethylamine,
optionally in the presence of a solvent, for example industrial methylated spirit, at a

temperature in the range of 0°C v the bolling point of the solvent used.

Compounds of Formula 3 or Formuta 4, or mixtures thereof, may be synthesised by reaction
of a compound of Formula 5:

[¢]
CN
Q. @ Formuia b
O

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.
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and reaction of the activated species with a compound of Formula 2. 10
Compounds of Formula 1 may be synthesised by reaction of a compound
of Formula 3: OH Formula 3 aw 0 in which R'is as previously defined, or
Weanpousd of Formula4: 0 OH O Formula 4 OH Het in REH¢hBRIGE @343
previously defined, or a mixture of a compound of Formula 3 and a 15
compound of Formula 4, with a source?$f hydrazine, for example
hydrazine hydrate or hydrazine monohydrate, optionally in the presence
otaiRead{or exaRlS iigthylntiaciscaplionsttpirot e prpserias Birawuta 6:
solvent, for example industrial methyjgted spirit, at a temperature in the
range of OC to the boiling pajnt gfthe solvent used. 20 Compounds of
Formula 3 or Formula 4, or miix thereof, mayidie synthesised by
reaction of a compound of Formuta’5: 0 ~CN Het Formula 5 O in which
Rinlgashptbivieusiyvdefinedfingithwitreagentwapeiiiernthydrolysing a nitrite
moiety, for example sodium hydroxige, in the presence of a solvent, for
example water, at a temperatyre~25(n the range of OC to the boiling point
of the solvent used. WO 2004 PPCTREBY905/003343 27
Compounds of Formula 5 may be sy g_hot?:?ised by reaction of a compound

. -~
of Formula 6: CN O o/bRa

in which R, is a C1.4 alky! group, in the presence of a base, for example triethylamine or
lithium hexamethyldisilazide, in a solvent, for example tetrahydrofuran, at a temperature in

the range of -80°C to the boiling point of the solvent used.

Compounds of Formula 7 may be synthesised by methods analogous to those described in
WO 02/26576.

Compounds of Formula 4 may also be directly synthesised frorm compounds of Formula 7, by

reacting them with a compound of Fermula 8.
0

Q OH
@ Formula 8
H

in the presence of a base, for example triethylamine or lithium hexamethyldisilazide, in a
solvent, for example tetrahydrofuran, at a temperature in the range of -80°C to the boiling

point of the solvent used.

Compounds of Formula 6, where Het is:

* N\* *{\*
]/ N~

can be synthesised from compounds of Formula 9:
Ch

HO
@ Formula 9

by oxidation of the hydroxy group with, for example, DMSO, dicyclohexylcarbodiimide (DCC)
and anhydrous phosphoric acid.
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Het Formula 6 H in which R1 is as previously defined, with a compound

of Formula 7: 0 O Formula7 0 ~ OR 5 in which R. is a CIA alkyl group,

in the presence of a base, for example triethylamine or lithium
hexamvatiagidisilazide, in a solvent, for example tetrahydrofuPart/GBme5/003343
temperature in the range of -80C to the boiling point of the solvent used.
Compounds of Formula 7 may be syn#fesised by methods analogous to
those described in 10 WO 02/26576. Compounds of Formula 4 may also

beodipschys sy Fhesiaetiom spmandadsathapaig éf Pymi@aating them
with a compound of Formglla 8: 0 H Het Formula 8 H 15 in the presence

of a base, for example trie@qy&ami e-of lithium hexamethyldisilazide, in a
solvent, for example tetrahydrt a temperalre in the range of
-80C to the boiling point of the solvert used. Compounds of Formula 6,
wiyeeendlet i e 2662 QrévpNstarabecsy ntisk sis ditlfronpbom podnidswfrganic
FQiimar & efaMpiEl@rF Het Formula 9 by oxidation of the hydroxy group

with, for example, DMSO, dicyclohexylcarbodlimide (DCC) and

anhydrous phosPhorlc acid. 25 WO 2006/021801 PCTIGBZOOS/00334
The campounds of Formula 10 can be synthesised from the respective compounds o

Formulae 11a and 11b:

? ?
Me. N__ _CN Me. _N.
> R
U Formula 11a \@ Formuia 11b
CN

by addition to a pre-heated sclution of acetic anhydride,

The compounds of Formulae 11a and 11b can be synthesised from compounds of Formulae
128 and 12b respectively:

Me N CN hMe N

l ~ ' 2
Formuia 123 F’ M *
/ / G U;a 2b

CN
by oxidation, for example by m-chloroperoxybenzoic acid (m-CPBA} in an organic solvert,
such as DCM.

The compound of Formula 12a can he synthesised from a compound of Formula 13:

o]

S

e N\
f Formula 13
-

by first reaction with iodomethane, followed by dropwise addtion of aqueous potassium

cyanide o an ethanol-water solution of the product of the first step.

The compound of Formula 12b can be synthesised from a compound of Formula 13 by first
reaction with jodoethane, followed by dropwise addtion of agueous potassium cyanide to an
ethanol-water solution of the product of the first step.
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28 Compounds of Formula 9 can be synthesised from compounds of
Formula 10: 05_O CN Me Het Formula 10 by removal of the acetyl group
using an acid, such as dilute sulphuric acid, in an organic solvent, for
axame2BHE 5 The compounds of Formula 10 can be synthesiSBzhsmns343
the respective compounds of Formulaggl laand 11b: 00 N~ CN Me N~
Me Formula 11a/ Formula 11 b CN by addition to a pre-heated solution
of acetic anhydride. 10 The compounds of Formulae 11a and 11b can be
syeithesisée drBnmrodafpounds of Formulae 12a and 12b respectively: Me'
I N CN Me N\/ Formula 12a / Formulay12b CN 15 by oxidation, for
example by m-chloroperoxygenzoic agid (m-CPBA) in an organic solvent,
such as DCM. The compouny of EQrx ufd'12a can be synthesised from a
compound of Formula 13: Q1. Me N Formula’1%'88 by first reaction with

io@?&beﬂ%?ﬂ%e@ {ngggnb:y dropwise addtion of aqueous potassium

cyanide to an ethanol-water solution of the product of the first step. The

compound of FO b canye *thegﬁral nacd d of
Formuyla-3 by first_rgaction witq igdoethang, followed byldropwise
addtion of aqueous potassium cyanide to an

can be synthesised from compounds of Formula 14:

0
\ OH
@ Formula 14

by oxidation of the alkene, for example, using ozone in a solution of the compound of
Formula 14 In methanol and DCM (1:1) at ~-78°C.

Compounds of Formula 14 where Het is:

*IN\* *]\* *l\*
= N = =N

can be synihesised from compounds of Formula 15:
' O

OH
Br @ Formula 15

by Suzuki coupling with a compound of, for example, Formula 16:
LB/OB“ Formuta 16
Ci)Bu
under the usual conditions.

The compounds of Formula 15 can be synthesised from compounds of Formula 17:
Me

Br Formula 17

by oxidation, for example, using potassium permanganate in aqueous solution.

Compounds of Formula 14:
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25 ethanol-water solution of the product of the first step. WO 2006/021801
PCT/GB2005/003343 29 Compounds of Formula 8: 0 0 OH Het
Formula 8 H where Het is selected from : 5 can be synthesised from
Wornpoursiof Formula 14: yyO~ OH Het Formula 14 by op§a&6EBIGTaie43
alkene, for example, using ozone in a solution of the compound of
Formula 14 in methanol and DCM (1:1)3%t-78C. 10 Compounds of
Formula 14 where Het is: N 11 can be synthesised from compounds of
Formula 15: 0 OH Brliet Formula 15%y Suzuki coupling with a compound
of, for example, Formula 16;, B~ rmula 16 15 osu under the usual
conditions. The compounds & la 15 carh@.synthesised from
compounds of Formula 17: Me et Formula 17 20 by oxidation, for
examplesusing potassium permanganate in agueous solution.
Compounds of Formula 14: WO %3064021801 ﬁCT4602005/003343 30
Ly

=N

can be synthesised from compounds of Formula 18:
CN

Formula 18

by .hydroiysis of the cyano group, by, for example, sodium hydroxide in methanol.

The compound of Formula 18 where Het is:

can be synthesised from a compound of Formula 19:

o] N CN
~
U Formula 19
N .=

by Suzuki coupling with a compound of, for example, Formula 16:
‘\EE,OBU Formula 16
OBu

under the usual conditions.

The compound of Formula 19 can be synthesised from a compound of Formula 26
Cl

Cl N
—
U Formuta 20
N.__=

by reaction with sodium cyanide in an organic solvent, for example, DMF.

The compound of Formula 18 where Het is:

can be synthesised from a compound of Formula 21:



0 OH Het Formula 14 where Hetis: Y N 'Y, NYx can be synthesised from
compounds of Formula 18: \ CN Het Formula 18 5 by hydrolysis of the
cyano group, by, for example, sodium hydroxide in methanol. The
vampemasef Formula 18 where Het is: YNy* N/ 10 can bersyntisesiseess4s
from a compound of Formula 19: CI N CN N Formula 19 by Suzuki
coupling with a compound of, for examle, Formula 16: *B'OBu Formula
16 OBu under the usual conditions. 15 The compound of Formula 19 can
be synthesised from a compgund of Formula 20: CINY CI NJ Formula 20
e
i

by reaction with sodium cya anarganic solvent, for example, DMF.
20 The compound of Formul %re Hedrisad\b1~N can be synthesised

from a compound of Formula 2160 2006/021801 PCT/GB2005/003343
3QyI}£Qﬁion with sodium cyanide in an organic solvent, for example, DMF,

The compound of Formula 21 can be synthesised from a compound of Formula 20;

Ct N Ci
Y \
§j Formula 20
N .=

by Suzuki coupling with a compound of, for example, Formula 16:

LB’ By Formula 16
|
OBu

under the usual conditions.

Cormpounds of Formula 8:
O

Q OH
@ Formula 8
H

where Het is:

can be synthesised from a compound of Formula 22:

O Q

Q ;\ OH

N =~

Formula 22
F

by deprotection of the aldehyde group using, for example, a mixiure of acetone and water
with a catalytic amount of pyridinium paratoluenesulfonate.

The compound of Formula 22 can be synthesised from a compound of Formula 23:
O

O | = Formuta 23
N._#
F

by reaction with a strong base, e.g. lithium dilsopropy! amide (LDA), followed by addition of
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Formula 21 N by reaction with sodium cyanide in an organic solvent, for
example, DMF. The compound of Formula 21 can be synthesised from a
compound of Formula 20: CI~IN CI N~ Formula 20 5 by Suzuki coupling
Wi e@ai#8bund of, for example, Formula 16: "B'OBu ForniGIHAE @Be3343
under the usual conditions. 10 Compounds of Formula 8: 0 Il }}| OOH

Het Formula 8 H where Hetis: N F c&f be synthesised from a compound
of Formula 22: /'O O O (\ OH Formula 22 N /15 F by deprotection of
tinoaldehydsctso v singxdopexenrpleedomixture of aceionerandiwales is
Withe Gat@lyfie amount of pyridinium paratoluenesulfonate. The compound
of Formula 22 can be synthesised from a compound of Formula 23: /O 0

Formula 23 N
The compound of Formula 23 can be synthesised from the compound of Formula 24:

O
H 1\
M.z

Formuta 24
F
by protection of the aldehyde group, for example, by reaction with ethylene glycol {e.g. 1.5

equivalents) in the presence of a catalytic amount of paratoluenesulfonic acid in foluene,

under reffux in a Dean-stark apparatus.

The compound of Formula 24 can be synthesised from a compound of Formula 25:

Br.

| = Formula 25

N
7 g

by reaction with a strong base, e.g. buby fithium, followed by addition of DMF. This reaction
may, for example, be carried out at —-78°C.

Compounds of Formula 8;
Q

0 OH
@ Formula 8
H
where Het is selected from :
~r O O
RYZERS L
DY G
are commercially available or readily synthesisable,
Compounds of Formula 1 may also be synthesised by methods anatogous to those described
above In which the nitrile molety in all Formulae is replaced by other moieties capable of

generating a carboxylic acid, for example ester or carboxamide moleties.,

Compounds of the present invention in which X is NH c¢an be represented by Formula 26:
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for example, be carried out at -

20 F by reaction with a strong base, e.g. lithium diisopropyl amide (LDA),
followed by addition of WO 2006/021801 PCT/GB2005/003343 32 CO2.
This reaction may, for example, be carried out at -78C in THF, where the

COXigatkéed as dry ice. The compound of Formula 23 carPb@&/GB2005/083343

synthesised from the compound of Formula 24: O H Formula 24 5 N F by
protection of the aldehyde group, for eQ?xmple by reaction with ethylene
glycol (e.g. 1.5 equivalents) in the presence of a catalytic amount of
paratoluenesulfonic acid in tajuene, under relfux in a Dean-stark
apparatus. 10 The competipe~qfFormula 24 can be synthesised from a
compound of Formula 25: Br )\ Formula 25 F by reaction with a strong
base, e.g. butyl lithium, followed by adItIOI’l of DME™fAfs reaction may,

{Col fppounds of Formula 8: 0 H[

Het OH Formula 8 H where He elebggﬁom 0*.B are
commercially available or readily synthesiséble. 20 Compounds of

FRTIA 4. rayRaisn bR %YQH%%?%@ &Y RIPGs, anAl0gKs used to

descrlbte above n WhIChdI Qltrlle mole |n aII EOJ ilgae is replaced by
oSFEPTRGIR %éeéapﬁ?)rﬂ? "G genera ?ﬁ’ana'locnar OXYIIC Actd %r example ester

or carboxamide moieties. Compounds of the present invention in which X
istdHpeands efrbpresentaolbytitromuial26is NR, in which R* is an acyl moiety, and

which may therefore be represented by Formnula 27:
0

I;JH
M
N/\(p,.
%(N re

RC1 Rczlr

in which n, R®", R®? and R’ are as previously defined and R*® is selected from the group

Fommula 27

consisting of optionally substituted C4,0 alkyl, Cszo aryl and Cypo heterocyclyl, may be
synihesised by reaction of a compound of Formula 26 with a compound of Formula R“COX,
in which R® 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
diisopropylethylarine, optionally in the presence of a sclvent, 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 27 may also be synthesised by reaction of a compound of Formula
26 with a compound of Formuta R®*CO,H, in which R® is as previously defined, in the
presence of a coupling reagent system, for example 2-(1H-benzotriazol-1-y1}-1,1,3,3-
tetramethyluronium tetrafluoroborate, 2-(1H-benzotriazol-1-yl}-1,1,3,3-tetramethyluronium
hexafluorophosphate or (dimethylaminopropyl)ethylcarbodiimide hydrochloride/
hydroxybenzotitazole, in the presence of a base, for example dilsopropylethylamine, in a
solvent, for example dimethylacetamide or dichloromathane, at a temperature in the range of

0°C to the boliling point of the solvent used.
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WO 2006/021801 PCT/GB2005/003343 33 0/NH \iN O Formula 26
Het ~vn NH R1 RC2 in which n, R61, R02 and R1 are as previously
defined. These compounds may be used to generate libraries of
vampaundsof the invention as described below. 5 Compounds/ohthes/003343
present invention in which X is NRx, in_ which Rx is an acyl moiety, and
which may therefore be represented bﬁ:ormula 27:0NH N Formula 27
HetO t N()" ~N R~ ¢ R RCZ in which n, Rc', RC2 and R' are as
previously defined and RC3 is selected from the group consisting of
g@ﬁ%@%‘i@&ﬂm&ﬂg p@icagﬁ@;&Qaﬁgaamcﬁggﬁéér%%@%%mg@y&m@y
nthesi I | compound of Formula 26 with a
c?r%‘ﬁ%%gnr o l%%{c?rgntu%{aC %%%ﬁ%@%a ﬁfrrr\e\'/vhich RC3 is as previously defined
and X is a suitable leaving group, for example a halogen such as chloro,
ofomalydnahibepreseridevottarbasdidoXdsdifple wydedMes aicamdanitiownido
diisoqyo pydethiianin e oprtienal e ir:Saetpt egenaeuef Z8solvent, for example
dichloromethane, at a temperature in the range of OC to the boiling point
of the solvent used. 15.Caompounds of Formula RC3COX are
commercially availa mia\y be synthesised by methods reported in the
chemical literature. 7 0

Formula 28
N
(]);1 H

N\H/N\RNS

RC1 RCZ ¥
in which n, R%!, R®? and R' are as previously defined, Y is O or § and R™ is selected from
the group consisting of optionally substituted Ci.s alkyl, Cs.z aryl and Ca.pp heterocyclyl, may
be synthesised by reaction of a compound of Formula 26 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 fo the boiiing point of the

solvent used.

Compounds of Formula RMNCY 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 sulfony! moiety, and
which may therefore be represented by Formula 29:

Formula 29

P
@ N
g(N RS‘I
R
Rch—z CI}fQO

in which n, R®", R and R’ are as previously defined and R¥' is selected from the group
consisting of optionally substituted Gy alkyl, Cs.06 aryl and Cs.p heterocyclyl, may be
synthesised by reaction of a compound of Formula 26 with a compound of Formula
R®*S0,Cl, in which R®" is as previously defined, optionally in the presence of a base, for
example pyridine, triethylamine or diisopropylethylamine, in the presence of a solvent, for

example dichloromethane, at a temperature in the range of 0°C to the boiting point of the
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Compounds of Formula 27 may also be synthesised by reaction of a
compound of Formula 20 26 with a compound of Formula RC3CO2H, in
which RC3 is as previously defined, in the presence of a coupling reagent
Bystem/otestexample 2-(1H-benzotriazol-1-yl)-1,1,3,3- tetrank€hiABrOIS 068343
tetrafluoroborate, 2-(1 H-benzotriazol-1 -yl)-1,1,3,3-tetramethyluronium
hexafluorophosphate or (dimethylamintpropyl)ethylcarbodiimide
hydrochloride/ hydroxybenzotriazole, in the presence of a base, for
exarapiadiisopropylethylamine, in a 25 solvent, for example
dimethylacetamide or dichloromethane, at a temperature in the range of
0C to the boiling point of the;solvent used, WO 2006/021801 - cd b
PETIRSEEOE T4 R 3L HBSIRES SPRORRUTS REJBO A ParEecsed &
coriheerorifyted lilkbleh e rAlipadynthesised by methods reported in the
chemical literature. 5 Compounds of the present invention in which X is
NEomiBn G txpie i@ toa i iagmidonRIDie ihietnE wichaaaytom the
thetelore, DerFaRIESRBER, QUSRURYE, 28QNFE N Qb ERITIAR £ Wilhinky
H'N H RNa Rcl R. ~] in"'which %ROL RO2 and R1 are as previously
dg??r’i‘"éfafe\b%‘?ﬁ’rSP@{gﬂangvﬁf WesSected from the group consisting of
optionally substituted C1.20jalkyl, C5.20 aryl and C3.20 heterocyclyl, may
10 be synthesised by gegastionef a compound of Formula 26 with a
RNBNEN, in which Y and RN3 are as previously
solven\t%for/gxample 'ap%ﬁ&)?fmethane, ata
e Bpilitg.point of the solvent used. 15
Compounds of Formula RN3NE 'i*’aily available or may be
synthesised by methods reported in thex¢h&mical literature. Compounds
of the present invention,in which X is NRx, in whjchRx is & sulfonyl. . .
R e FHS, e B SR Ry B g ity

selected from the group consisting of H, optionally substituted Cy.z0 alkyl, Cs.z0 aryl, Caze

-
Ch

heterocyelyl, or may together form an optionally substituted Cs.7 cycloalkyl or heterocyclyl
group, may be synthesised by reaction of a compound of Formula 26 with a compound of
Formula R®COR®, in which R® and R™ are as previously defined, in the presence of a
reducing agent, for example sodium cyanoborohydride or sodium triacetoxyborohydride, in
the presence of a solvent, for example methanol, optionally in the presence of an acid
catalyst, for example acetic acid, at a temperature in the range of 0°C to the boiling point of

the solvent used.

Compounds of Formula R¥*COR® are commerciatly available or may be synthesised by
methods reported in the chemical literature.

Use
The present invention provides active compounds, specifically, active in inhibiting the activity
of PARP.

The term “active” as used herein, pertains 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.



10

15

20

25

30

35

/TNH\IN O Formula 29 Het N*(l)" S4 Rc'R 10 20 0 in which n, RC1,

R0O2 and R1 are as previously defined and R51 is selected from the group
consisting of optionally substituted C1-20 alkyl, C5-20 aryl and C3-20
Wéreveey&$ll may be synthesised by reaction of a compourftE 3P 343
26 with a compound of Formula RS'SQZCI, in which RS1 is as previously
defined, optionally in the presence of a base, for 25 example pyridine,
triethylamine or diisopropylethylamine, in the presence of a solvent, for
exdripsaionlishonmatbrivenianty kermgraristoreinotheseantie BABE ibbitkiien offered by
bailirgipointohthe/©R2e06E0H 8klRnpKsB20@5/003343 35 solvent
used. Compounds of Formula Rs'SO2CI are commercially available or
m%xebge%gn{hesiégg }aythggetho sre %tg 0i the chemical literature. 5

Compounds of the present invention m whic PRIIUAR RS SANIh T AR a cel
seTRUREHOIATREINGRRID CHNER R §TEEHISRORRIR Suhstriite 8oTRo@hIRgfRsEblY In
C3:¢ frhetd ronylyhcanitaiihiotrapiayictirenafeite b eepre sented thyy e mrHdaed in
30uibNHn W& Formula 30 e N(IL N Rcs R1 Rcz IRcq 10 in which n, Rc',

Rc2 and R' are as previously defined and Rc" and Rcs are each

injd:ividuall selected from the group consisting of H, optionally substituted
CJ-

ISERP TP C5-T8Y R EPSRRIVITRMEY T6UER¥PREHAT BFpught into
opiBiREhY ELtRdiRRIS0S e efferbalikid ermetnbey dipbapsmbreapbeAs
systiesised byffredctiernabantanpauashio bfaBiilaale withime empamgeatined.

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.

The term “treatment”, as used herein in the context of treating a condition, pertains generally
to treatment and therapy, whether of a human or an animal (e.g. in veterinary appiications), in
which some desired therapeutic effect is achieved, for example, the inhibition of the progress
of the condition, and includes a reduction in the rate of progress, a hait in the rate of
progress, amelioration of the condition, and cure of the condition. Treatment as a
prophylactic measure (i.e. prophylaxis) is also included.

The term *adjunct” as used herein relates fo the use of active compounds in conjunction with
known therapeutic means. Such means include cytotoxic regimens of drugs and/for fonising
radiation as used in the treatment of different cancer types. In particular, the active
compounds are known to potentiate the actions of a number of cancer chemaotherapy
treatments, which include the topoisomerase class of polsons and most of the known
alkylating agents 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 jonising radiation treatments in
vitro.

Aclive compounds may aiso be used as part of an in vitro assay, for example, in order fo
determine whether a candidate host is likely to benefit from treatment with the compound in
question.
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Formula Rc"CORcs, in which RM1 and Rc5 are as previously defined, in
the presence of a 15 reducing agent, for example sodium
cyanoborohydride or sodium triacetoxyborohydride, in the presence of a
BWolveisttItitexample methanol, optionally in the presence oPaH@BR{05/603343
catalyst, for example acetic acid, at a temperature in the range of 0C to

the boiling point of the solvent used. 20 Compounds of Formula
Rc"CORcs are commercially available or may be synthesised by methods
reported in the chemical literature. Use The present invention provides
q&@mﬁnmpunds specifically, active in inhibiting the activity 25 of

PﬁeR ECHJPE?E %m da glng\)/r?amqgcg%cai 861%'&1t9) rE%mﬁraE%%%%QM%dc%MﬁHGﬁh may

are ca |nh|b|t|n PARP activity ecifica galncludes

TR LA ANl A L TR PRI ety
cmnpjmwgrWHi@I’ﬁﬁﬁ@élﬁslg@mqihef?ﬁEéWeh%Rﬁ‘ib‘W*FRﬂéDo?rﬁU?rﬁrﬁYsm
30Relivilyofa 200603 230Nt/ 120053003343, BE@Nend sebafngual);
V@MW&Q%\W@@&W@ ;H%H&:Pﬁ%%pﬁpﬁ es3the RARE, nbikitiegn

part cular cow ound r%‘(descrle1 the xamgéaf elow
1 t
THE"PHESERT h{?é;n iort TURET provides a mathod’of mhibiting the al‘(%v?taneous

PRREETE, SRR APPSR AR i %‘&rr’é\/ﬁﬁ%ﬁ‘%ﬁf %‘tﬂléf%[ﬁ%amﬁk
ofnancastive, cobappsiiat, prefebad|yrirepertofort iof =i pHeai sideuticdty

ageeRiARIe: CAMPASIHER, HHGR:asBOHNAY My hefr ashiaerisxatipeor in
Viv Fogeexg‘mg_ Cud rgasraﬁéﬁyof cells may be grown in vitro and an active

subcuta
compoun roug tinto 10 contact with said cells, and the effect of the

compound on those cells observed. As examples of -effect”, the amount
oﬂWbmmﬁm@waW@tec@namﬁhewaab@éea@t@ﬁnﬁf@amwhéﬁ@% (eg.a
agtiveLoT poLnetis, o tacexertraniinflagnsearsthecels (dhisarmay. frdne

0 o e o gt L diogielin oo o
P g R A PSRl s
treating a condltlon, pertains generally to treatment and therapy, whether
offartmylmtensor an animal (e.g. in veterinary applications), in which some
desird thesspaytis: effestiie ashipvead dor ayamislercthadmhibitipreetdbie to
Dr,g}ggg,ﬁﬁt asa pharmaceutiéal compaosition (e.qg., formulation} comprising at least one active
compound, as defined above, together with one or mere pharmaceutically acceptable
carriers, adjuvants, excipients, diluents, fillers, buffers, stabilisers, preservatives, lubricants,
or other materiais well known to those skilled in the art and optionally other therapeutic or

prophylactic agents.

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, fogether with one or more pharmaceutically acceptable

carriers, excipients, buffers, adjuvants, stabilisers, or other materials, as described herein.

The term “pharmaceutically acceptabié" as used herein pertains to compounds, materials,
compositions, and/or dosage forms which are, within the scope of sound medical judgement,
suitable for use in contact with the tissues of a subject (e.g. human) without excessive
toxicity, irritation, allergic response, or other problem or complication, commensurate with a
reasonable benefit/risk ratio. Each carrier, excipient, etc. must also be “acceptable” in the
sense of being compatible with the other ingredients of the formulation.
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of the condition, and includes a reduction in the rate of progress, a halt in
the rate of 20 progress, amelioration of the condition, and cure of the
condition. Treatment as a prophylactic measure (i.e. prophylaxis) is also
Relet2 e term "adjunct” as used herein relates to the uSEBEHEPAP03343
compounds in conjunction with known therapeutic means. Such means
include cytotoxic regimens of drugs and/or ionising 25 radiation as used

in the treatment of different cancer types. In particular, the active
compounds are known to potentiate the actions of a number of cancer

cHgMMLharany, &@a&m%&bﬁmmﬂc@t&n@w de thetopeisamarasersiessied) texts.
P éSO#A%@cQ% 0 X E%%M%&@M@ém&m&s ﬁﬁf@%érﬁém@ymcagws‘ﬁm

ctive co poun sma also be used as_ce|l culture {ﬁ%ﬁh |nh|bt
emm ons

PL)QQPZ%Y @Xﬁ?ﬁﬁ‘fé"f‘?{”@ﬂ?@ Y LURE TS c B 7R kN 8\9(/ eraped
ajemeroritnalsingnediation sbiameviisHAPIDRPY. Wﬁ%&%ﬂiﬁﬁn@%é@ﬂ
algenapodsetras patkofi@nHrcyikatesaayedtivexample, in order to 35
determine whether a candidate host is likely to benefit from treatment with

U compound o qucsion, W10.2000021A01PTICHZ05I009043 v
A mInIS |on active compoun harmaceutica compositon

cBYTRNENEerR R Re B iR ﬁwmoﬁ?aerwadﬁm%W%ML&%}@&W&W
convgmianit esateiaivadmiaitvationpaviibtib iy searaiadlgh Bnstiitsisarsior otore
aééb&&ﬁt? iRfrdesiredmgtisutainplginaimshs otdippieadoppualiéarty Mg intimately

ﬁ%%faamtg Tsagémwedgagvs SlRIRAEHR AR UARES BRHRNLCH

ulmagnar in atlon or, insufflation therapy
ugﬁ‘i@erécﬁ a5 5‘8%98‘[‘ ‘E”ﬁgéfﬁ%% g‘?ﬁ'@u BI°H&Ze): rectal; vaginal:

parenteral, for example, by injection, including subcutaneous,

inteactermals hdyeie ustelarnintbydnossyintrasrterakiont aoandiers, elixirs, syrups,
'%@H?@‘F@éeﬁ@&@@%ﬂ@hslgd\m&@&%ms subsapsilaraiprare kappositories,
pSHone 'rgfa”?c T S A

rasterna yEfmp ¥ a depot for éxample, subcutaneously or
m?f‘é‘ﬁﬁ’ﬁ%%l&‘rﬁ?reﬁ’?ég subject may be a eukaryote, an animal, a vertebrate
animal, a mammal, a rodent (e.g. a 15 guinea pig, a hamster, a rat, a
MEBHR)it NRAfsJotorauBa) taninde(e.dnardeg)ofeting biepgsantatgs discrete
e%ﬂ&%&mg 2NORR) AREA R BRckESh BTG KR ¥ RIARRLR: MRAKSHhe
T e L S
non- aqueous fiquid; or as an oil-in-water liquid emulsion or a water-in-oil 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, hydroxypropyimethy! cellulosey; 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
carboxymethy! cellulose); surface-active or dispersing or wetting agents (e.g., sodium lauryl
sulfate); and preservatives {e.g., methyl p-hydroxybenzoate, propy! p-hydroxybenzoate,
sorbic acid). Molded tablets may be made by molding in a suitable machine a mixture of the
powdered compound moistened with an inert liquid diluent. The tablets may optionally be
coated or scored and may be formulated so as to provide slow or controlled release of the
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Formulations 20 While it is possible for the active compound to be
administered alone, it is preferable to present it as a pharmaceutical
composition (e.g., formulation) comprising at least one active compound,
wodefiredsabove, together with one or more pharmaceuticallg Bceeptatlss43
carriers, adjuvants, excipients, diluents, fillers, buffers, stabilisers,
preservatives, lubricants, or other maté?’ials well known to those skilled in
the art and optionally other therapeutic or 25 prophylactic agents. Thus,
the:pesenidmenten ithefopeuites, piacryaceyticsthgasiphsiions) g
definediRoyeroandimeiings elonakinga RRBIRARSHHCR-CHMAQHIIRIR with an

comprising admixing 2t sast one, acti.comaeund, Andsfined above,
together witlrone or more pharmaceutically acceptable 30 carriers,
excipients, buffers, adjuvants, stabilisers, or other materials, as described
hé&remilaldre teitablighoorisdedtivaliitionépabinsdengetitranasil. gevtetiryccal,
{00 BIRMLIES nBRtR igkSI SemROSsitinnseal faint csegmiprmGtohiphmace,

withindhe,s6oRs Qf,!rﬁgtaa%@%ml judgement, suiiahladersedn saRtEaehich or

with the tissués o asubéect le uman) without excessi

i RARFSRARTY RS R LESH &

G o SR BE B BRI B compochdsand
comntienaigarate Wite s*xdeiksErasIB YEhefitirisk ratio. Each carrier,
excipient, etc. must also be "acceptable” in the sense of being compatible
with the-athetinstedienisief Hﬂ%ﬁ%ﬁéﬂlﬁﬂ@ﬂi%@@ﬂgﬁﬁgﬁgﬁg% comprising the
e S0, SR RUIRCLR LB S X EIRI SIS Bl S
be ('four]c‘flr?stanc_iar pharmaceutical texts. See, for e_xam[g e, "Handbook
of PHEFATABEACAIATAIBRAEL NN BT 8 FIARR ARty REh 5552
(Sywageseid rdotrmatitidRbsoereessingchemstiiecr Rewdo ACUIEhR) liquid carrer.
"R_e_mington's_s_Pharmaceutical Sciences", 20th edition, pub. Lippincott,
Wﬁl&%ﬁﬂ%ﬁ%r}é’ sinse 2990,:an anlﬁr@s'ﬁ%t?&% R @@%@Wﬁ%mgzmm the
2nd edition, 1934. The formulations ay cony mentlg be iEresﬁ-}nted In_unit

Y 8 suita er,

fiy mpoun dissojved or suspend cgrr ecially an agueocus
doaézageecfjor and may be preparpe %y any Methods well known 1n the art

of phamtface SeHvs FRBRRAE include the step of 10 bringing into
association the active compound with the carrier which constitutes one or
MemacEessansIRdigRisdniganaicy, wheréar mu alienssaredpicpared dyoarse

“'?ELMHA%%% InHimatelyBrinaingipk ASSORIALoR S ASIME SUMRRYRcrons
with liquid carriers or finely divided oILd C rrggﬁegribogh,rgnﬁ ,Eheagégm hroudh
ne‘@@ggéﬁﬁdgﬂgﬁ?{ﬁdﬂeﬂﬁrg‘ Rutatic Farneafhroue

éﬂ%?.r TBESliations miay be inthe .

liqiielaas RATSAES K8 Rernsiaing! erASRIST B2 Mok Nt Sutable

losengasiogs amateis, tpowaddnss cajusid és, adadhietsiipilks;, ampoulels, nasal spray,

SURRQSHRKESr by aerosol administration by nebuliser, indude aqueous or oily solutions of
the active compound.

Formulations suitable for administration by inhalation include those presented as an aerosol
spray from a pressurised pack, with the use of a suitable propeliant, such as
dichlorodifluoromethane, trichlorofluoromethane, dichoro-tetraflucroethane, carbon dioxide,

or other suitable gases.

Formulations suitable for topical administration via the skin include ointments, creams, and
emulsions. When formulated in an ointment, the active compound may optionally be
employed with either a paraffinic or a water-miscible oiniment base. Alternatively, the active
compounds may be formulated in a cream with an oil-Hin-water cream base, If desired, the

agueous phase of the cream base may include, for example, at least about 30% wiw of a
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pessaries, ointments, gels, pastes, creams, sprays, mists, foams, lotions,
oils, boluses, electuaries, or aerosols. 20 Formulations suitable for oral
administration (e.g., by ingestion) may be presented as discrete units
BichEgzEpsules, cachets or tablets, each containing a pre@€&aRINEH3343
amount of the active compound; as aﬂpwder or granules; as a solution or
suspension in an agueous or non-aqueous liquid; or as an oil-in-water
liquid emulsion or a water-in-oil liquid emulsion; as a bolus; as an
ehebriivdrg; abtohe a paanai@Bohhtbietwasy e siuae by Corneeitd BaPFABASTS,
egycOORIRIes $jBdiar maldislgscptionatealithdpog ainenseiactessonikiures
'Wﬂ%@fe iR tQ&éBHB%ﬁ%ﬁoWMWM BRALES BYoSAMPRRRSINGMBeR
tabl mach un the ac ve cFmpoun free f{ggvmg for%era hasa. o

OI'I or ratton he aclive Compoun 3
anules, optionally mixe or more

p%ﬁawﬁé Ogerahﬁe%@e’%emﬂaan?eg%mﬁ W@}aﬂ%ﬁeswﬁéﬂﬂ}w
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escamyidopydroxypropylmethyl cellulose in varying proportions to provide
the desired release profile. Tablets may optionally be provided with an
e@lﬁ%ﬁf&%ﬂ@%@aﬂ%ﬂ%ﬁ% il %ﬁ%é&m&ﬁd@fﬁ@@eg $hOdRer, HEﬁBe“tBQearyi alcohol,
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10 Formulatlons swt%ble |caI admlnlstgatlon mout

Clu
| O%%}t@gesr O?Hﬁ}lqg r?é Wgc ed c ain mono- or dibasic al yl es ers suc as dl»lsoadlpate

isocetyl stearate, propylene glycol diester of coconut fatly acids, isopropyl myristate, decyl
oleale, isopropy! palmitate, butyl stearate, 2-ethythexyl palmitate or a blend of branched
chain esters known as Grodamol CAF may he used, the last three being preferred esters.
These may be used alone or in combination depending on the properties required.
Alternatively, high melting point lipids such as white soft paraffin and/or liquid paraffin or other

mineral oils can be used.

Formulations suitable for rectal administration may be presented as a suppository with a
suitable base comprising, for example, cocoa butier or a salicylate.

Formulations suitable for vaginal administration may be presented as pessaries, tampons,
creams, gels, pastes, foams or spray formulations containing in addition to the active

compound, such carriers as are known in the art to be appropriate.
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active compound in a flavored basis, usually sucrose and acacia or
tragacanth; pastilles comprising the active compound in an inert basis
such as gelatin and glycerin, or sucrose and acacia; and mouthwashes
Bhipidathe active compound in a suitable liquid carrier. PEF/GB2005/003343
Formulations suitable for topical admlrhstratlon to the eye also include eye
drops wherein the active compound is dissolved or suspended in a
suitable carrier, especially an aqueous solvent for the active compound.
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The topical formulations may desirably include a compound which
enhanges absorption or penetration of the active compound through the
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mérshpawil generally involve the balancing of the level of therapeutlc benet" t agamst any risk
or deleterious side effects of the treatments of the present invention. The selected dosage
level will depend on a variety of factors including, but not limited to, the activity of the
particular compound, the route of administration, the time of administration, the rate of
excretion of the compound, the duration of the treatment, other drugs, compounds, and/or
materials used in combination, and the age, sex, weight, condition, general health, and prior
medical history of the patient. The amount of compound and route of administration will
ultimately be at the diseretion 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 of infermittently (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
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emulsifier (otherwise known as an emulgent), or it may comprises a
mixture of at least one 10 emulsifier with a fat or an oil or with both a fat
and an oil. Preferably, a hydrophilic emulsifier is included together with a
Hsophilie2érmiulsifier which acts as a stabiliser. It is also preferfaiGE3005/003343
include both an oil and a fat. Together, the emulsifier(s) with or without
stabiliser(s) make up the so-called emﬁsiWing wax, and the wax together
with the oil and/or fat make up the so- called emulsifying ointment base
wisti ekilifior s et @i by iichiapesite thp haselabthesctdanh &b faimutatiens of the
Syiable falgentsaarEmRsomsRBIlaGEs I RGhRTue s Bfd PRAMSP.
celpsiearyl alcohol,, mylistyl Alaeholgluaery] @g%"ﬁé‘?a&%‘r‘? %QP&&%'?%
Iaury_su[pkate.the choice of suitable oils or 1ats for the fofmulation 1s
bEBYBRYEARing the desired cosmetic properties, since 20 the solubility
of the active compound in most oils likely to be used in pharmaceutical

ermgisier fo i apsBalhR e RLMBUT SR MeRBISReWdoo ug to about
prgfe FﬁgbbéHﬁ%ﬂ%%@é&%@b@h@’?ﬁé&@bﬁg&%w&w AN LERENCLMBund is 2
suitable consistency to avoid leakage from tubes or other containers.
stight SPBrarReREt e bR e Er diBLBIR P Ssralialrg padne basis of the
dirrieeidipansunidene syl breafiueb wpihblddaaigydohngieated soesdsntietatty
acids, isopropyl myristate, decyl 25 oleate, isopropyl palmitate, butyl
stg%%t!e,ie}ethylhexyl palmitate or a blend of branched chain esters
known 8s Crodamol CAP may be used, the last three being preferred

pererat haperimaptaldMataerialone or in combination depending on the
preperiassemuiped. Alternatively, high melting point lipids such as white

SalL, RIS ARE/RE SRR QL LIREL A RARRL RIS SR PG HSRY 2 Hoaters 600
Fomillations sUigble fofrectal administiation nay be praseniedon s ..
suppodittry Witk a"°Stita éﬁcgo!oase cgmprlsmgz or example, cocoa bu {870

a SeaRARRCFeRARliag B  SieBe RS MAPEERI StedtoMRig Phases A (01%
prieseistecdds pasgane S @anfhdors)ic36icwara®nigdls, wastesdfoangsdient; 5% B
spraciosmdations samisin Rthinaddiiondethe mptive compound, such
carriers as are known in the art to be appropriate. WO 2006/021801
PCT/GB20051003343 41 Formulations suitable for parenteral
ad?ﬁﬁ%fﬁéﬂgﬁ%y ., by injection, including cutaneous, subcutaneous,
infharhtiseUIEE Griteavistietly @niirrhgBim SneHie Sueea CeTume #ghlones
ageEeds Stenionpyaoye hdree, Stéritenn dobitrpbatati or(8. Whi dlvmitageid in water)
coslain @nimialanise budiers: prRReRAEVES: Riabiliseisnbacterosialer 5 min,

ar‘gelﬁ%lalf”t?%i\r’yg Car}lg%r}gt%rovbeniﬂ'rmh{l Btel%rtl:jtion was by a TSP UV 6000LP detector at 254

nm UV and range 210-600 nm PDA. The Mass spectrometer was a Finnigan LCQ operating

in positive ion electrospray mode.

NMR

H NMR and "3C NMR were typicaily recorded using Bruker DPX 300 spectrometer at 300
MHz and 75 MHz respectively, Chemical shifts were reported in parts per million {ppon) on
the 8 scale relative to tetramethylsilane internal standard. Unless stated otherwise all

samples were dissolved in DMSO-ds.
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5 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
Wiiettapei8ldsigned to target the compound to blood compdHEESHIeHHE343
or more organs. Examples of suitable %%otonlc vehicles for use in such
formulations include Sodium Chloride Injection, Ringer's Solution, or
Lactated Ringer's 10 Injection. Typically, the concentration of the active
cammpasidainidne Istutiediaedrom about 1 ng/ml to about 10 g/ml, for
eXPERIROR ARRUL DN RRAYESSDh-JRR I rulations.mpyshe
presented in unit-dose or multi-dpse sealed containers, for example,
ampoules and vials, and stored i ze -dried (lyophilised)
condition requiring only th nof th liquid carrier, for
example water for injections, immediately prlor t e. 15
Extemporaneous injection solutions and suspensﬂﬁ'ﬂs may be prepared
from sterile powders, granules, and tablets. Frmulations may be in the
fopmahipasgmies(ze. othermidjoparitislbtesyéie ms vditbnafedbsigneitioxide
t%@iﬁ@hﬁhﬁeﬂ%ﬂmmd@mg@%mm@@zm@ OH A Ras then
OTIR0S 5 099@8591 e DR ARSI ap&éfﬁ%ﬂét&éj%aﬁ%ﬁé the
altive"dompoun Jcom ositions comprising the active compounds,
cé?f‘\?ﬁf?“ff%h%é’ﬁ@ﬁ"t §Fpaie Fﬁ%&@&% Mﬁ%‘ﬂfﬁ@ \Giotar “&%Eﬁaé%ﬂﬁ over 1
génerdlisiinveiviehtirectald (Riip df Rendherphddeddp tetieastpretioaydingnd the
anystishy ahidelatesnish side wiipatacafiihadiearneniscobiiiegprasentnched with

'nmﬁl%ﬂ?eed%ﬁ ﬁ%ﬂ%ﬂo‘#&ﬁ?ﬁ% & leueh umm%@c\@ﬂ% qfaQOs,d
includ |n but not limit é ctivi txdoévthe arth ar C?in Q t Wh;
rotH8 "(‘S‘I’ CREENIBION neRS me o Admin EfPafl A St

theolshiPpBanp théd waﬁﬁfﬁ)oﬁ‘ﬁé"fﬁé‘é\%‘éﬁﬁé Uﬂ‘i‘éPtdFﬂﬁ%{ Rt de next
anggs. materials used in combination, and the age, sex, weight, condition,
general health, and prior medical history of the patient. The amount of

cogpgogtggsgn }Uemgfﬂggfmﬁg fration will 30 ultimately be at the

tion o sician gh generally the dosage will be to

ac‘fi%\?ﬁ‘?b@&’ﬂﬁ\‘?ﬁ%ﬁ?fﬁﬂﬁﬂécéffﬁ White of action which achieve the

desired effgct without causmg spbstantigl harmyful or deleterioys
side-effects. Adi istrationinyivortanbe pf cted“m—o'n(‘é‘)%ie.g/LK
continuously oritermittent .g.,in 35 ed doses at apprOpriate

intervals) throughout the course of treatment. Methods of det&mining the

maost eff@ctivieomeshsand roshag éofatuministdaioheariy et Rinsigasten

th@senGh 20 6702 8RR Lab/ke RO O HIOE4 Tord2hours. The reaction was followed
and potassium permanganate was added untll no starting material remained. After cooling
down, the solution was filtered and the solution was acidified until pH=3. The precipitate was

filtered and dried,

(b} A solution of B-bromo-2-pyridine-carboxylic acid, 1.5 equivalents of vinylboronic acid
dibutyl ester, 1.2 equivalents of potassium carbonate in DMA/water 9/1 was degassed for
twenty minutes, then 0.06 equivalent of palladium tetrakis were added, the suspension
degassed for a further thirly seconds and the suspension heated up in the microwave at
170°C for twenty five minutes, The resulting suspension was filtered through a pad of silica

gel and the filirate concentrated.
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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

Wwie2olsgg 18iel and pattern being selected by the treating pR{SiSi&R0S/1Pp343

general, a suitable dose of the active compound is in the range of about
100 pg to about 250 mg per kllogramdbody weight of the subject per day.
Where the active compound is a salt, an ester, prodrug, or the like, the
amount adnitni sted-ethys igaltudctedriomtiveatid Sisvetihesibaldnt tenspodadto —

m&*@z@@ﬁ%N@%Bé@rhﬁ%ﬁ&ﬁei%Wt%é@&nﬁmﬂﬂ%@iw FQitrogen is
é%esa %ener cl)l{zﬁ'ﬁ)enql]}% ne eice%gjp\ Fg gﬁ%\é%# Pflh% ﬁﬁ@yﬂ{gesadded.
e Wu%ﬂ urifica

were | purl aters mass-directe lon system uftilisin a
WEA4%80 75 PSS ALLBAS 5REsH Fﬁf@f@%ﬁ%%ﬁﬁﬁﬁ%ﬂfﬂ%
rareduahidlavieohrass fiedhasitca frebtrbiveadeg@pRyrating in positive ion
electrospray ionisation mode. Mobile phases A (0.1% formic acid in
vk anol Bk Q-1 %.iauRigiagighjn acetonitrile) were used in a gradient;
5% B to 100% over 7 min, held for 3 min, at a flow rate of 20 ml/min. 20
Analytical K ytical HPLC w pically carrigd dut with a
Spectra Systgm-P4000pimp and-Jon esis*C pm-t4pm, 50
mm x 4.6 mng). Mobile pﬂaases A (0% formic acid i Watér) and B
(acetonitrile) were used in a gradient of 5 % B for 1 min rising to 98 % B
after 5 min, held fon3 min at a flow r f 2 ml/ min. De eEt n was by a
TSP UV 600 \Y/ PDA.
The Mass S?Sectrometer was a Fmﬁlgan LCQ operat%ig in positive ion
electrospray mode. NMR 'H NMR and 73C NMR were typieally recorded

R e €4 b
YL gfa% V& 16 TP ARSTRYISR aﬁgt |§ reicr’[;]é) ?gr[jn%lggds Llﬁgﬁ} rg%&m')' PhrEgre

oﬂ?éﬁmﬁ;édawag%ﬁﬁ LS RIS B T MBSOV CPYEOBAE g prochet
P@GBR005003848 tH8next step without purification.

{b) A solution of aquecus KCN (112.0 g, 1.7 mol in 250 ml of H0) was added dropwise 1o an
ethanol-H,0 solution of the product of the previous step (7:3) at 0°C over 180 minutes. The
reaction was left to stir for a further 30 minutes. The reaction was then warmed to 25°C,
extracted into 200 mi and a further 4 x 100 mi of dichtoromethane. The cornbined organic
layers was washed with 200 ml saturated brine, dried with MgSO.,, filtered and evaporated to
yield a dark red liquid (51.0 g) which was left fo crystallize on standing for 12 hours. The solid
was filtered, washed with cold hexane (2 x 50 m#} and air-dried. The solid was then purified
by column chromatography (70 g silica, hexane: ethyl acetate) to yield the product as white
solid (7.0 g, 7 %). m/z (M+1]" 119 (88 % purily)

{c) m-GPBA (16.2 g, 0.14 mol) was added to a solution of the product of the previous step
(52.0 g, 0.15 mmol) in DCM (50 mi) and the reaction was left to stir for 12 hours. Naz8:03
(21.5 g) was added and the reaction mixture was left to stir for a further 30 minutes. The
reaction was then filtered, washed with saturated NaHCOj3 (2 x 30 mi), brine (2 x 30 ml), dried
with MgSO,, filtered and evaporated to yield the product as a white solid (13.6 g, 73.8 %)
which was taken towards the next step without purification.
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Synthesis of Key Intermediates (1) Synthesis of
(3-0x0-1,3-dihydro-isobenzofuran-1-yl)-phosphonic acid dimethyl ester O
O~l)o--~~00OHP OMe 0~ OMe (l) Dimethyl phosphite (22.0 g, 0.2
wolpwas2added drop-wise to a solution of sodium methoxideCH/#2005¢)p 43
methanol (100 ml) at OC. 2- Carboxybeggaldehyde (21.0 g, 0.1 mol) was

then added portion-wise to the reaction mixture as a slurry in methanol

(40 ml), with the temperature kept below 5C. The resulting pale yellow
sdRition mediovatihe dreieGteveed adisd (1 M th AR 3umpbRReatidhep S glution
0.22:c808)awasraiddetlrty Hhexeactianidnepeiviseandihediesoftingwdsite0 mi of
SUSPERPIRR Was £YBRQLRIBHIP MattRZkRE WRILRIeSIOME WAS HHENAbSSnutes

Wlthdl coc‘a’y t% g‘)grqﬁted Wé%h %glorgaﬁé({g r‘zﬁg(etl ﬁ)g m%a]; e C ggtﬁgitggaHCOs

anic extracts was was Wlt r|e over

an%oeﬁ)aﬁd’raet%ﬁ‘?ﬁ R B A5 RO L W "< 12310 et o lvers
puwity waBhis! witsvialen(23@9 withodtifiadivih Mafiflediiorsirptide vapratschigeield a

15:6Syniesis s fldeysaonemeadinies rishormdraysidinec2uaayboytiahe
aC %QU%? a§ A\{reiloﬁ ll {5Q, 9'5'0 "} PHQJW ﬁ 9’"’ {3@ @H}n@} 0) (a) To

romo-2-methyl- pyrldlne in water was added 1 equivalent of potassium
permanganate The solution was heated up at reflux for 2 hours. The
re&otidhRaR: f6IfoNvees 20etHe petidisiuehipreprayaHBtlRde adiRRd Uhal 306
nongtaltingemat@realrenyendparAiftesdionling @ouvag thwet BblutiorTwasdilienads
a”&t&ﬁb% %BWHQGM%@Q%B%)%E&%@ wTRﬂM@@%%M&SeJI lisetang x 5o
d”eii ) Aspiion ot b dPr%rQ%a% RYE d'“%t%a{&?m}’é'a {8 L S PANAGHLS
q938 ester e Livalents of potassium

Y oronic aci

R A G
eqmwa@theﬁp)almumhmtmk@@ererafdé’éﬂﬁtﬁé%ﬂéﬁémréﬁ degassed for
a further thirty seconds and the suspension heated up in the microwave at

17QC fOfﬁY&%%MJ&YSf mwg%umeaeﬁaw RO SHRREERIRAVRFANETRE 3 g, 93.0

throu% )] WBE addedS toa m:xture of DMSO (22 ml} & anhydrous H3PO, (1.4 g) and the reaction
was left to stir 1.5 hours. The reaction was filtered and washed with diethyl ether (2 x 30 mi)
and water (2 x 30 mi). The reaction layers was separated and the organic layer was washed
with saturated brine (2 x 30 mi), dried with MgSQ,, fillered and evaporated to yield (iib) as a
yellow solid which was taken towards the next step without purification.

2-Formyl-isonicotinic acid (fic)

QO l o] ] Q
Br l\ B I\ OH I\ OH H !\ [853]
N._ N._ .= N & N =

{iic}
(a) To 2-bromo-4-methyl-pyridine in water was added 1 equivalent of potassium
permanganate. The solution was heated up at reflux for 2 hours. The reaction was followed
and potassium permanganate was added until no starting material remained. After cooling
down, the solution was filtered and the solution was acidified until pH=3. The precipitate was
filtered and dried.

{b) A solution of 2-bromo-isonicotinic acid, 1.5 equivalents of vinylboronic acid dibutyl ester,
1.2 equivalents of potassium carbonate in DMA/water 9/1 was degassed for twenty minutes,
then 0.06 equivalent of paliadium tetrakis were added, the suspension degassed for a further
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gel and the filtrate concentrated. 30 WO 2006/021801
PCT/GB2005/003343 44 (c) A solution of 6-vinyl-pyridine-2-carboxylic

acid in methanol/DCM 1/1 was cooled to - 78C and ozone bubbled
WEDHGMaEREALil the solution becomes blue. A stream of nitrog&irieBate003343
passed through to remove the ozone excess and 1,5 equivalent of methyl
sulfide added. The solution was allowed to warm up to room temperature
and was concentrated. The 5 product (iia) was then purified by silica flash
chromategraping. iHe-fepemdiqnyiisitne 18 Catizonitriver (i 10 MTONHNwerlly {8/
NAINNOrM N‘letméi&%p@')s@ﬁd stinasedmal p3albienth yasaodedirate
drgd%-cvg;%%tg% 2-picoline-N-oxide (100 g, 0.9 10 mol) over 1 hour at 25C.
The reaction was left standing for 12 hours. The reaction mixture was
filtered, washed with Et20, and dried in a vacuum oven for 3 hours to yield
theprediutonwictnkissnisctriaeviditaehenaRCMdp withsoripdiercaiernd
(bpArsadutinedefrasgraousiKENdkdc. Begerhed thead. in 2BEGmifolitdg) isvasn passed

aqg.%g&%@%@&%@&&@ Q)IE@J%%E' 2@ 5@1%%11% Fh&r@f@ﬁ!ﬁ@é 9&5&? The solution

previOLfs stg q:Bl% at QC over 180 minutes. The reagti n, was left.to, sti
wasallowe %b ari up 1o room temperatdie an ‘ﬁas Concen r:%g)ed. & praduct nc{)w ]
fol' & farther 30 minutes. The reaction was then warmed to , extracte

intBePAOHRERYF HCATERB FASMBRYAINYf dichioromethane. The combined
organic layers was washed with 200 ml saturated brine, dried with

Ma$Ony/ilissadandavaparated to yield a dark red liquid (51.0 g) which
was left to crystallize on standing for 12 hours. The solig 20 was filtered,

washed with cold-hexane (2.x50 ml) and dir-dried. The!solid was then
purified by column.chromattgraphy (70 g
(

ilica, hexanesethyl acetate) to
yield the product %s white solid (7.0 g, 7 o)? m/z [M+ N 9 (98 % purity)
(c) m-CPBA (16.2'g, 0.14 mdl) was addedt§ a solution pf the product of
the previous step (52.0 g, 0.15 mpol) in DCM (5§ ml) and the reaction
was left to stir for 12 hours. Na2S203ji (21.5 g) was gdded and the
reaction mixture ther 30-mingtes. The reaction was
then filtered, was sgaturate INaHCQ3 (2 x Prine (2 x 30
ml), dried with MgSO4, filtered and elraporated to yield the product as a

white solid (13.6 g, 73.8 %) fid)
(a) lodoethane (265 mi, 3.3 mol) was added drop-wise to 2-picoline-N-oxide {100 g, 0.9 mol}
aver 1 hour at 25°C. The reaction was left standing for 12 hours. The reaction mixture was

filtered, washed with Et,0, and dried in a vacuum oven for 3 hours to yield the product which

was taken towards the next step without purification.

(b) A solution of aqueous KCN {52.0 g, 0.8 mol in 100 ml of H;0) was added dropwise to a
ethanol-H,0 solution of the product of the previous step (7:3) at 50°C over 110 minutes. The
reaction was left to stir for a further 30 minutes. The reaction was then warmed to 25°C,
extracted into 200 ml and a further 4 x 100 mi of dichloromethane, The combined organic
layers was washed with 200 mi saturated brine, dried with MgSQs, filtered and evaporated to
vield a dark red fiquid (51.0 g). This procedure was repeated and combined to yield a total of
102.0 g of the reaction mixture which was purified by column chromatography (360 g silica,
hexane: ethyl acetate) to yield the product as a white solid (10.6 g, 10 %). m/z [M+1]" 119
{68 % purity)

{c} m-CPBA (27.7 g, 80.2 mmol) was added to a solution of the product of the previous step
(8.6 g, 72.8 mmol) in DCM (30 ml) and the reaction was left to stir for 12 hours. Na:5,04
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which was taken towards the next step without purification. 30 WO
2006/021801 PCT/GB2005/003343 45 (d) The product of the previous
step was added (13.5 g, 101.3 mmol) to a pre-heated solution of acetic
WABPAFIBRESE0 ml) at 120C and the reaction was refluxed forPSO/FBAPRER0I343
60 mi of ethanol was then added cautiqusly to the reaction mixture,
refluxed for a further 10 minutes and cooled to 25C. The reaction was
added to water (100 ml) and neutralised with NaHCO3 5 (50 g). The
rétction! Was el acteetifrd adibthy feidion (2siuBOwad) [T frestolersifietier 30 min.
Orgarisdayanss Wwas mashoslwita wistestaed ismitand daschiyithigSQd mi),
filgereohand %@%@5@%@ ws&@&ehrﬂwmltw&@ HAS RMEFAL Y ROLRBYG 5
chr m ta%ﬂp Sﬁexan% %th ace }eéwn F roduct as a yellow
b y’%/ ﬁrw i sl ?56 5% puri eﬁal H2so4 (6 ml) was
added to a solution of the product of the previous step (5.4 g, 30.6 mmol)
indietrahydtetustthd REevioh)seateb reactidded8 S refad e fot) 16ahmedsadeolution of
r%e&#mmﬁd&(yale@b z@qgmed ROV ALBEICHDRE R DR RGN, 30 mi of
I_EI}%:O WE\S der?)a(\t 99} %é%l?%%e@eacﬁg mQﬁJJ— ?E!Ilﬁyg}l f?eaqﬂ!%qqymmutes

Iayers was wash saturate rne, aried wi

R SR AR o BB SR RE S O ahoo,
taken) 1B eonrtips tas mdsacke iiwisgin peifiCaxiohm/Zhavenpinaipigapiosayers
putityy{dhadhetpresduaRof dhenpeadiotisi StRPNagED,, filtered and evaporated in vacuo to

%%‘%ﬁ%‘%ﬁmw@ ipile @%ﬁm%nﬁrgmwsgdb %ﬁ@ﬁﬁ&%ﬁ&p&%ﬁm )to
Ef e s %%urs %}' tl%)%] </\}as {%LL +H anf@g }1 \ﬁlth diethyl

ether (2 x 30 ml) 20 and water (2 x 30 ml). The reaction Iayers was
sépdratesdahd) ergamidethiver subdavastedrovtht shtiur ateddosne( 22X 8015.6
Mibmeiedaihy Mas@dobliaredard-evanasatadadia yieks (blR) ArkdeaaloWas

S%égkeva o0 ARG m&@s Agﬁfg@mﬁp N&N&%‘%RH @QEQ&!Q@ o DO (3 x50

ormy -isonicotinic acid

(ife) (59%’@%%9%@ i B@?u&ﬁ?@ﬂﬁ waté?owﬂassaafa%& ffgauﬁvgﬁewhof
piasSiuffiesd snangaaied Thegslirishidvas Preartstrep wIRMRBITSH29. 67 %)
heursh whetsieaciionrdstbdobovees vamdup otafisation.permanganate was

added until no starting material remained. After cooling down, the solution

Ilnléeprr% uc{| gf hee;)?e stt\a’m’? 4? 8 q'é'%‘#n% rR\'a‘NEN EQ@%@%&%%M@
(6.2 g, 30.0 mmol) were added to a mixture of DMSO (22 ml) & anhydrous H;P0, (0.45 g)
and the reaction was left to stir 1.5 hours. The reaction was fillered and washed with diethy!
ether {2 x 30 ml} and water (2 x 30 ml). The reaction layers was separated and the organic
layer was washed with saturated brine (2 x 30 ml), dried with MgSQ,, filtered and evaporated
in vacuo to yield (ild) as a yellow solid which was taken towards the next step without

purification.
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30 filtered and dried. (b) A solution of 2-bromo-isonicotinic acid, 1.5
equivalents of vinylboronic acid dibutyl ester, 1.2 equivalents of

potassium carbonate in DMA/water 9/1 was degassed for twenty minutes,
WeR B 8tuivalent of palladium tetrakis were added, the KISPERSIHA003343
degassed for a further WO 2006/0218Q1 PCT/GB2005/003343 46 thirty
seconds and the suspension heated up in the microwave at 170C for
twenty five minutes. The resulting suspension was filtered through a pad
ofiigilicalgerbrariiatd fimdadnieomciatsdib &, (8-(y-A Sdltmiberistbenzofuran-1-yl)-
2prisspricanicatinissagiceirergethanol/DCM 1/1 was cooled to -78C and
ozone bubbled through it until the solution becomes blue. A stream of
nitrogen is the ssed through to re e the pzone excess 1.5
ol e S T S R e o
to room temperaturg’ and wasg, conceptrated. The g
purified by siIi h chiromélto .10 2-For

N NI11ON o- it H' (li ) Io%]{o&h_a’ne( C motrwas
added drop-wise tezZ-fitoline-N-Oxide (100 g, 0.9 mot) o¥er, hour at
25C. The reaction was left standing for 12 hours. The reaction mixture
was 15 filtered, washed with Et2@, and dried in a vacuum oven for 3

heyrs ﬁ%ﬁd@Gf@%ﬂfﬁi%ﬁl%yﬁmﬁ&ﬂé’%ﬁ%@hﬁ%%ﬂ@&m BEYIRIRM Ooyvﬁlaef;ut
p ion. u 0 e i . )0 ml o
bR AR e e & R e
prEVRNE e (S HrEs e8I ARG e S redkIOR 9B g re
stivdfoptired rhed° Sdomtigies. thealovuedireophdae o veamiet gy 29, The
exttatierbinten203 mbantdial ionthe i 108 méod dichioramethaideediinei pH 3.

CORIPG L HRRIGIAYE RIS ashnch With 2Q0.#oh Satl iatedBRNGa Jfigfkq,

WI\LQSI\#&S wca%#wfé Ea?r ﬁ%i?gg(a%\éaé)n%r%tggs}aﬁsed from acetonitrile. Amount: 0.9 g, miz

[M+1]" 268 (90 % purity)

prod

All aidehydes containing a carboxylic acid function were coupled to (3-oxo-1,3-dihydro-
isabenzofuran-1-vi}-phosphonic acid dimethyl ester using the conditions described above,
except that the reaction was performed at room temperature for 16 hours instead of 50°C for
4 hours.

Compounds synthesized following the above protocol are:

From &-formyal-pyridine-2-carboxylic acid (ila), 6-[3-oxo-3H-isobenzofuran-1-ylidenemethyl]-
pyridine-2-carboxylic acid {iith)

From S5-formyl-furan-2-carboxylic acid, 5-(3-ox0-3H-isohenzofuran-1-ylidenemethyl)-
thiophene-2-carboxylic acid {iiic): m/z [M+1]" 287 {92 % purity)

From 5-formyl-thiophen-2-carboxylic acid, 5-{3-oxo-3H-isobenzofuran-1-ylidenemethyl)-furan-
2-carboxylic acid (fid): m/z [M+11" 257 (90 % purity)

(b) Alternative synthesis of 2~(3-oxo-3H-isobenzofuran-1-ylidenemethyl)-isonicotinic acid (jiia)
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yield a dark red liquid (51.0 g). This procedure was repeated and

combined to yield a total of 102.0 g of the reaction mixture which was
purified by column chromatography (360 g silica, 25 hexane: ethyl
weeteneyIsstield the product as a white solid (10.6 g, 10 %). RGEZ(RI$E}003343
119 (98 % purity) (c) m-CPBA (27.7 9, 0.2 mmol) was added to a

solution of the product of the previous step (8.6 g, 72.8 mmol) in DCM (30
ml) and the reaction was left to stir for 12 hours. Na2S203 WO
2006/021801 RCT/GB2005/003343 470(10 0g,16.0 mmoI was added

and the r rmlxt re wa |Ieft ‘

was the ,

30 ml), dried wtthVIgS

step without purification (8 (d) The produtittof the previous step was added
($)0rgetRRaMimygod) 40, aspraipatedaRiutionrakiaeeticcanbyidsiday@e-ml) at

1%9&@3%&%99%9%% 5%?&%&&%%%;@@ e?s 130 mﬁnef) Sibanelwvas
e s caulobely g e eaclon mhre erlyea or A er 0,
niRe L tﬁiﬁﬂ%‘g ereraeca'g IO Was Baded to water

antl nerpaliated wwHCMfaiq TeiB2118-espr - ispherveitashi fds denate o
disthigbribeti(@ (4-80) o3} rEhectiomibithedorganibiayesshavastnies védonith
WalRtdion 20 ml) and dried with MgSO4, filtered and evaporated in vacuo

to yield a brown oil which was purified by column chromatography

(hexane: ethyl acetate) to |eId the product as a yellow solldél 38

off) e 2521l -Pres b BT B EY RIS S8R L RN %&%&H%

a lst)dmlémmbm@@ﬁo(ﬁﬁbvbfaﬂd@@ﬁévm@ﬁf@pﬂ(e PRigtsI 6.6 InsthoiRp!) were
tembyd efupm (25 ThY @beise actiendnasa efxeact fessb8chaitirgichlnemethane (2

r%i% NiiiT a&QeQJ@éjl’a9&%@9&@‘90%@&5@6@9@%%@@@&@%med iiia)
NaHCO3 a}ﬁd extr cte |nt% erg %?%?19 ml). The combined organic
S t

Ia%?g (Rigd Hetrhiney Urated rbrlne dried with MgSO4,

filtered and evaporated in vacuo to yield the product as a yellow solid (1.4
/B 219ehRBavithivvas: taikisngrowrawd s thraimesk toste pravitifotinsivifichtioreirn-1-
TQ@ pegmehiehinedreviguststappldahiklLinnaal)aadlic acid using the

néj{%X%IQ&%ﬁXg@JQ&g”m'de (6.2 g, 30.0 mmol) were added to a
mixture of DMSO (22 ml) & anhydrous H3PO4 (0.45 g) and the reaction

was left to stir 1.5 hours. The reaction was filtered and washed with diethyl
25 erougsegohenathipipaist 2 R3veyioPAR B action layers was

sapanabedranebindirerganitotéier(ivh $\itastocthvistheativeed-Yidaee@iodb
mpyREiRbwith MaS Q4 filtsredansaavaRgsatatkolid: miz [M+1]" 249 (98 % purity);

step (b) gave a thick yellow oil: m/z [M+1]" 286 (83 % purity).

{c) 4-{3-Oxo-3H-isobenzofuran-1-ylidene methyl)-pyridine-2 carbonitrile {ji'e)

o) o 2
N
+ ez o
(o] H l =3 = I \ //N
N —
P—OMe = LN
0%y P

) {iite}

To a sohution of 4-formyl-pyridine-2-carbonitrile (4.89g, 37.0rmmol) in anhydrous THF {(200mL)

was added [(3-oxo-1,3-dihydro-isobenzofuran-1-yl}-phosphonic acid dimethyl ester]
phosphonate (9.2g, 37.0mmol), triethylamine (5.1mL, 37.0mmol) was then added and the
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in vacuo to yield (iid) as a yellow solid which was taken towards the next

step without purification. 30 WO 2006/021801 PCT/GB2005/003343 48

(iif) Coupling of aldehyde intermediates (ii) to
¥Baam0s23sdihydro-isobenzofuran-1-yl)- phosphonic acid dirpetinybawiar@i43
(a) Synthesis of 2-(3-ox0-3H-isobenzofuran-1-ylidenemethyl)-isonicotinic
acid (iia) 0 H1 OH->/ON:; N5 (|)5({?e) (iila) To a mixture of
(3-ox0-1,3-dihydro-isobenzofuran-1-yl)-phosphonic acid dimethyl ester
(R girRd ool Ansba-farmykisenvetiaieipal ehidio} Qudstigen0iiered and the

”HH%’) NI ieel{elaliTieTen ﬂ‘iﬂF"Y@? z”ﬂ%%&'@ﬁ@é'%@éﬂﬁo G320k 2o$ 1.C-MS

mmo The reaction mi rs, the

(88 f*‘a&ﬁmﬁﬂmﬁﬂ%ﬁﬁﬁ d{‘gétg’l%aﬁ ol HES
evap Sfateer 1 PHEITFREdI Wﬁféatﬂﬁ‘éhwésl F@'ﬁ@f‘&ﬂ HﬁhaHHE&‘{JWﬂPHHCé"“’”
Water was added until no more solid crashed out of solution. The white
sQlig wasdilisrssh owashadonith warigsutae r bexaneinnd reepsiallised from
acetonitrile. Amount: 0.9 g, m/z [M+1]' 268 (90 % purity) 15 All aldehydes
containing a carboxylic acid function were cou 3 “9X0- 1,3-dih gl
isEBSebRIant -nesmadaHonie-a ‘aﬂ‘(ﬁ*ﬁﬁe‘tﬁw%gt’ JS| ?ﬁ@%%’ oa r‘wa}
described above, except that the reaction was p rformed at room
temperature for 16 hours-i 1 20 Compounds
synthesized following th protacol ar
6-formyal-pyridine-2-carboxyli \ac (iia), 6-[3-0x
-ylidenemethyl]- pyridine-2-carb yI| acid (iiib) Fro
5-formyl-furan-2-carboxylic acid,
5-(3-ox0-3H-isobenzofuran-1-ylidefféthethyl)- thlophe%é 2-carboxylic acid
(Hic): m/z [M+1]' 287 (92 % petity) 25 From 5-forgayl-thiophen-2-carboxylic

Zﬁ% 5'/%3 [M+1§I6|2f5- 90 % qégl%azmAlter%%t?\amwmm%ﬁ%%w&@@%
o 2 O AR T L AR SRR el and o

mixture heated up at reflux for 5 hours The so!utson was concentrated to aif its volume and

Phéisobenzofuran-1
|

acidified with a solution 1N HCI untit pH 3. The white solid was filtered, washed with water
and dried. Amount : 32 mg.
m/z IM+1]" 282 (42 % purity)

The phthalazinone core was formed on all compounds according to the protocol described

above.

Compeunds synthesized following the above protocol are:

From B-[3-oxo-3H-isobenzofuran-1-ylidenemethyll-pyridine-2-carboxylic acid (jiib), 6-(4-oxo-
3,4-dihydro-phthalazin-1-ylmethyl)-pyridine-2-carboxylic acid (ivb): m/z [M+1]" 282 (48 %
purity);

From 5-(3-oxo-3H-isobenzofuran-1-ylidenemethyl)-thiophene-2-carboxylic acid (iiic), 5-(4-
0x%0-3,4-dihydro-phthalazin-1-ylmethyl)-thiophene-2-carboxylic acid (ivc): m/z m+1T 287 (60
% purity);

From 5-(3-oxo~3H-isobenzofuran-1-ylidenemethyl)-furan-2-carboxylic acid (jiid), 5-(4-ox0-3,4-
dihydro-phthalazin-1-ylimethyl}-furane-2-carboxylic acid (ivd): m/z [M+17" 271 (94 % purity).

(b) Synthesis of 4-(4-Oxo-3,4-dihydro-phthalazin-1-yimethyl)-pyridine-2-carboxylic acid (ive)
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WO 2006/021801 PCT/GB2005/003343 49000 o+olllo\11oO N
VIE -" / P OMe oMe eOH (i) (lid) (iii-int) (ilia) (i) Triethylamine (2.2 ml, 15
mmol) was added to a mixture of (3-oxo-1,3-dihydro-
wohewanfgean-1-yl)-phosphonic acid dimethyl ester (i)(2.4 QOBMMOHE343
and (iid) (10.2 mmol) in tetrahydrofuran (10 ml). The reaction mixture was
stirred for over 12 hours at 25C 5 and concentrated in vacuo to yield
2-[3-0x0-3H-isobenzofuran-(1 E,Z)-ylidenemethyl]- isonicotinonitrile (iii-int)
as a red solid whigh was taken towardg the next step withgpput purification.

i

(ii)Amixture_ -3H-isob U -

(2 x 30 ml). The aguwgous layer was then concentrated in \xacuo and the

swhd@é)@mm]e&;@anza%:%hmwm ﬂ%ﬂy%?r:%@@%ﬁ%ﬂlﬁfeQﬁ%@ﬂ%ﬁ&” 15

| in trit were cou e
Nﬁ%ﬁo}é% gro |soE;’ger 6H ﬁ Bho m?\onlc acm‘ di ﬁie&o‘inéné)t])a The
tH&"f‘F’i‘%x’H?B‘i%%&"’fB e E%?ES@I 8%& ﬁﬁﬁ%@“%‘ﬁa fRovRS M§8Hﬁéﬂpemt“fe
abevehiGenspousioswmiltersizent folltsingtthdietvbobgGrotohidrah@ dedah
Evfasmyh pyiedlineal-eankgiipala (H)C-MS analysis, (7.0g, 76%); m/z (LC-MS, ESN),

634k ipokgngefuran-l-ylidenemethyl]- pyridine-2-carboxylic acid
(iiib); step (a S gave a yellow solid: m!z [M+1]* 249 (98 % purity); step (b)

gave a thick yellow oil: m/z [M+1]' 286 (83 % purity). (c)
4TBeoXYisMof<Bp Ersrs ARt ideife. BTy P iy AdRTe! 21 ars sietmdderi ene
ohydroctPrideVieidNSNLDTW esaction mixture was then heated to 70°C for 18 hours and
then cooled to 5°C, the resultant white suspension was filtered and washed with water (2 x
5ml) followed by diethyt ether (2x 20mL). A beige solid was isolated with major peak in LC-
MS analysis, (2.40g, 94%); m/z (LC-MS, ESP), RT=3.49mins, (M+H)=282; & (2M+H)}=563.
The material was taken through without need for purification.
(v} Addition of piperazine group

(a) Synthesis of 4-16-(piperazine-1-carbonyl)-pyridin-2-yimethyl}-2H-phthalazin-1-one (vb)

(i‘n’b) (Vb)

A mixture of 6-(4-oxo-3,4-dihydro-phthalazin-1-yimethyl)-pyridine-2-carboxylic acid {ivb){0.3
g, 1.1 mmel), triethylamine (0.3 mi, 2.1 mmol), fert-butyl-1-piperazine carboxylate {(0.23 g, 1.3
mmol) and 2-(1H-benzotriazole-1-y1})-1,1,3,3-tetramethyluronium hexafluorophosphate (0.5 g,
1.3 mmol} in dimethyiformamide (10 ml) was stirred for 18 hours. The reaction mixture was
precipitated on the addition of water (50 mi) and air-dried. The white precipitate was
dissolved in ethanol {3 mi} and 12 M hydrochioric acid (6 ml) was added to the solution and
the reaction was stirred for 30 minutes. The reaction was then concentrated in vacuo,
redissolved in water (10 mi) and washed with dichloromethane {2 x 10 mi). The aqueous
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25 0) lure) To a solution of 4-formyl-pyridine-2-carbonitrile (4.89g,
37.0mmol) in anhydrous THE (200mL) was added
[(3-0x0-1,3-dihydro-isobenzofuran-1-yl)-phosphonic acid dimethyl ester]
WRESpHEAE (9.2g, 37.0mmol), triethylamine (5.1 mL, 37.CIHEGB2(#53403343
then added and the WO 2006/021801 RCT/GB2005/003343 50 reaction
stirred for 18 hrs at room temperature. The reaction mixture was then
filtered and the solid isolated was washed with dry THE (2 x 25mL) and
deagt Waybatied Wit peaksilyy hGriiSe ambdybis-gbomdiviboisoriersy, (TA.0g M.
Hioyortmdk Grd¥sic BRI wHsdrdmin 34ddbt H)E 248y $i34eR0sMinSield the
(Mﬁb&e@“,%uﬂ? IS nAlerialvasdaxen frong| WWM} RGOy pHfigation.

(iv) Conversmn ofizobenzofuran compounds to phthalazinone
compounds (a) Synthesis of
AR s ATRTRITeHpRENAIRPRIERATTEIRARNI A tecHbaater apithav 4)6i0
Ophdtdci@ggradp NGO 2iHaGORIhg @itk (uadcbOdEscdbsdspevesion of
2-[3-0x0-3H-isobenzofuran-ylidenemethyllisonicotinic acid (iiia)(87 mg,

O mmed 1 elecGliss.aded dadine monohycdrate (33 mg,

e mixture heated u at reflux for 5 hours. The solution

ﬁé%%éﬁ%@ﬁ?raféa Ty draptelsitr Ay edme s R A saTibrFIn
ubmieyice-Theriyehitd molithwakritiore-whktiednvitnosesy renidiedso (96 %
Ayt : 32 mg. 15 m/z [M+1] 282 (42 % purity) The phthalazinone core
WaS i meHLn All %?&P&Hﬁh‘?a%m%%ﬁéﬁgl}%m&859@98%9%5%%%@}39‘{@
ZP Com ;jndss ; ed fzolllow pgh %%.Y Prote toco FTOM s 20 (80 o4
6-13-0%06 31 N Imlpa Hoasyliden ﬁ’y Abing: 15 (& rk';'(‘)‘}()w e (80 %
(|HH)WG -(4-oxo- 3,4-dihydro-phthalazin-1-ylmethyl)-pyridine-2-carboxylic
aEidn{i§4): o8 vt tjd 285 (48 2ib- pPulnigthyl)-furane-2-carboxylic acid (ivd), 4-[5-
(piperazine-1-carbonyl)-furan-2-yimethyl}-2H-phthalazin-1-one {vd): mfz [M+1]" 355 (84 %
purity).

{b) Synthesss of 4-[2-{Piperazine-1-carbonyl)-pyridin-4-yimethyl]-2H-phthalazin-1-one {ve)

L
\N NH

{ive}

A4

(ve)

To a solution of 4-(4-0x0-3,4-dihydro-phthalazin-1-yimethyl)-pyridine-2-carboxylic acid
(ive}(0.563g , 2/0mmol} in anhydrous DCM (30mL) was added tert-butyl 1-
piperazinecarboxylate (0.45g, 2.4mmol) and O-benzotriazole-N,N,N’,N'-tetramethyi-uronium-
hexafluoro -phosphate (0.91g, 2.4 mmol). The mixture was stirred for 5 minutes before N',N'-
diisopropylethylamine (0.42mi., 2.4mmol) was added. After 30 minutes of stirring at room
temperature the reaction mixture was filtered, and the concentrated in vacuo. The resultant
oit was subjected to chromatography using E{OAc: MeOH 8:1(rf of 0.23), a while solid was
isolated. Single peak in LC-MS analysis, (0.71g, 78%) and required no further purification.
m/z {LC-MS, ESP}, RT=3,75min. (M+H)=450.

4M hydrogen chloride {3.25ml, 13.0mmol) was added to the resuiting compound (0.60g,
1.35mrmol) in dioxane. After 15 minutes the solvent was removed in vacuo and 7N ammenia
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From 5-(3-ox0-3H-isobenzofuran-1-ylidenemethyl)-thiophene-2-carboxylic
acid (iiic), 5-(4- 25
oxo0-3,4-dihydro-phthalazin-1-ylmethyl)-thiophene-2-carboxylic acid (ivc):
MQW]I’SQB7 (60 % purity); From PCT/GBZ005/003343
5-(3-oxo-3H-isobenzofuran-l-ylidenenggthyl)-furan-2-carboxylic acid (iiid),
5-(4-ox0-3,4- dihydro-phthalazin-1-ylmethyl)-furane-2-carboxylic acid (ivd):
m/z [M+1]' 271 (94 % purity). 30 (b) Synthesis of
dir( r@hap<B (rdimEiRorplathadezin Theytasaithyt ) epymia inecRiasr bax ieracidhe
(M@Atg\@s?&g%%’ég@ﬂq 5’5&[[4@%&9:@?@&&%3&? 3@gl\ésbl% Qidd N e lQNth)sis
| t n "

(il eg(él%r %0%““%?1‘%%%% vﬁ?gc}g}é afvg%er {El%%m L§> aﬁf hgy agﬁ%emﬁ}maso'
monohydrate (1.5g, 30.0mmol). The reaction mixture was then heated to
18&@fde 6 hours and then cooled to room temperature. 5 The white
smwemmﬁtatéa@:ﬁlwr@djaadswmmmm@Iiem}remb@wé’éma’&mwa’éheuon of 4-

r;s@a %tb&{aoq @Aﬂhhﬁ@%%%e’t‘ﬁﬁj% %Qxﬂr%}{ﬁ@@mmﬁm%%&am @

i—lun hen a g % S &;rsrglu %‘ r?af the
rés (Tha erl mmo anol ff VB conc
1@’?19%{%%I6’f| 12 '@@ra -(Binprgactae W@‘é&fﬂ%ﬁ%)@@?@Wﬁg%éﬁfﬁ@é?%etﬁpf-@C
for 18 hours and then cooled to 5C, the resultant white suspension was
filtgradAnawashadowity wates: @0 dwnl) followed by diethyl ether (2x
20mL). A beige solid was isolated with major peak in LC- MS analysis,
(2.40g, 94%); m/z (LC-MS, ES [73.49mins, (M+H)=282; &
(2M+H)=563. The material w. thrgugh without need for
purification. 15 (v) Addition of piperazine gt ,upi(a) Synthesis of
4-[6-(piperazine-1-carbonyl)-pyridin- Lyl eﬁb@ 2H-phthalazin-1-one (vb)
OO0/(N/N\No\NO N'OHNIN~ \'ONH

Compound R Rt (min) M1

1 O 3.7 442

3.37 446

‘50

3 'EO 3.41 472
F

4 ‘IO 3.06 418

5 ’EED 3.50 460

6 70 3.00 408

Example 2
{a) The appropriate acid chioride or sulphonyl chloride {0.24 mmol) was added to a solution



(ivb) (vb) 20 A mixture of

6-(4-o0x0-3,4-dihydro-phthalazin-1-ylmethyl)-pyridine-2-carboxylic acid

(ivb)(0.3 g, 1.1 mmol), triethylamine (0.3 ml, 2.1 mmol),

W23 180biperazine carboxylate (0.23 g, 1.3 mmol) and PCT/GB2005/003343

2-(1H-benzotriazole-1-yl)-1,1,3,3-tetramethyluronium

hexafluorophosphate (0.5 g, 1.3 mmol) in dimethylformamide (10 ml) was

stirred for 18 hours. The reaction mixture was precipitated on the addition

off trittdPIPS Giing- Suaer mdirievddiizeyivieiebtBamitatezindsons (digéolved in

efiaaneh{Sate anshil 21Mifysikecioriamae)odv46 i) wasdadeesidesthacsalutiefred

A ebdheF LR WRsHELR] 105 RO M WRRINGJLARLPHNRS IGReparative

ggigvcgntrated in vacuo, redissolved in water (10 ml) and washed with
ichloromethane (2 x 10 ml). The aqueous WO 2006/021801

PCT/GB2005/003343 52 layer was basified with ammonium hydroxide

aig extiaeteds ydhdithioroerrethmhee{@w 10 ml). The combined organic

layers was dried with MgSO4, filtered and evaporated to yield the

expected product (va) as a pin 0.23 g, 73 %). m/z [M+1] 250 (96

% purity) 5 All compounds wer

tert-butyl ester and had their protecti

protocol described above. Compound

I &F

synthesized following the above

protocol are: FronT Eompound R Rt(mi) [0+ |
5-(4-0x0-3,4-dihydre-phthalazin-1-yimethyh) fuva{\ 2-€ lic acid (iva),
4-[4 10 (piperazine-1-carbonyl)-pyrigin-2-y Imet“)hy?]-ZH-p alazin-1-one
(va): m/z [M+1]' 250 (96 % pyrity);From

5_-(4-oxo-3,4-dihy rﬁ-phghalaz n-l;ylt'@eth‘ b th‘@g‘iﬁen" Zepan oxylic acid
(ivc), 4-[5- ~g’

' 3
(piperazine-1-carbonyl)-thioph n-Za”yﬂmethyI]-2H-phthalazin-l-one (vec):
m/z [M+1] 339 (80 % purity);]15 From
5-(4-0x0-3,4-dihydro-phthalazin-1:ykg@thyl)-fufsife-2-¢athdxylic acid (ivd),

10

4-[5- (piperazine-1-carbonyl)-furan-2-ylmethyl]-2H-phthalazin-1-one (vd):
m/z [M+1]" 355 (84 % purity).i(b) hesis of
4-[2-(Piperazine-I-carbonyl)-pyridin-4-ylmethyl]-2H-phthalazip-1-one (ve)
ON 11NONO |OH ' *E" 353 | 472
F
11 *\ZO 3.19 418
12 ESO 3.66 460

{(b) The appropriate isocyanate (0.24 mmol) was added to a solution of 4-[4-(piperazine-1-

carbonyl)-pyridin-2-yimethyl]-2H-phthalazin-t-one (vb) in dichloromethane (2 mil). The
reaction was stirred at room temperature for 16 hours. The reaction mixtures were then
purified by preparative HPLC,
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15

\ N\ N NH 20 (lye) (Ve) To a solution of
4-(4-o0x0-3,4-dihydro-phthalazin-1-ylmethyl)-pyridine-2-carboxylic acid
(ive)(0.563g, 2/0Ommol) in anhydrous DCM (30mL) was added tert-butyl 1-
Y evarigearboxylate (0.45g, 2.4mmol) and PCT/GB2005/003343
O-benzotriazole-N,N,N',N'-tetramethyl-uronium- hexafluoro -phosphate
(0.91g, 2.4 mmol). The mixture was stifred for 5 minutes before N',N' 25
diisopropylethylamine (0.42mL, 2.4mmol) was added. After 30 minutes of
siingraraguinstehgserdtarestiowdaition mixture was filtered, and the
concentrated in vacuo. The resultangt oil was subjected to

chromatography using EtOAc: 9:1(rf of 0.23), a white solid was

isolated. Single peak in LC-MS 8is, @.71g, 79%) and required no
further purification. m/z (LC-MS, E IN 5min. (M+H)=450. 30 4M
hydrogen chloride (3.25mL, 13.0mm as’\added to the resulting

compound (0.609, [I3RIFEH) [T diogane: ATEL dR-niruigs; the solvent
was removed in vague-apg-#N-ammenia Wo-2006/02 SOk

PCT/GB2005/003343 53'in methanol {3mL, 1 8 mmal) added. The
resultant cream precipitate was fiftergd. THe filtrate was congentrated in
vacuo to afford a sticky gum (0,3T¢89% yleld). LC-MS analyjsis 93%
purity, no further purification attempted. mfz (LC-MS, ESP), RT=2.86mins.
(M+H)=350. 5 Example T The appropriate acid chloride or sulphonyl

CM{ﬂqgé%lgéf?(g%%Woﬂ%%j W@I?B’M' ﬂn@ﬁﬁ -I‘Fl)t ﬁlgilréez-lzucir%or:(glsc acid
%’(& h%ne yﬁunl Sz‘é}é ?0$ nf AR é\édﬁmo p and
reictibhefry @ﬁ%a it bﬁ?l‘@ﬁ?&ﬁ‘am%w@%@%@@%ﬁbﬁg 1.3 mmol)

miktimethweradinigle pOrii@dds\stivred &rath/eobiBL Tie i€xdtee npewsdsthen

synthesisperaigartomtoelow. 0 '~ NH O ON _R Compound R Rt (min)
M+1 1 So 3.17 442

The compounds synthesised are set out below.

Compound R Rt {min) M+1
14 *\N/\i 3.73 450

15 N 3.8 464

Example 2
(a) The appropriate acid chloride (0.24 mmol) was added to a solution of 4-[5-(piperazine-1-
carbonyi)-furan-2-yimethyl}-2H-phthalazin-1-one (vd) in dichloromethane (2 ml}. Hunigs base



0"123.37446 303.41472 F41c 3.06 418 5 3.50 460 6 3.00 406
Example 2 15 (a) The appropriate acid chloride or sulphonyl chloride (0.24
mmol) was added to a solution WO 2006/021801 PCT/GB2005/003343

YA W Pa188Iperazine-1-carbonyl)-pyridin-2-ylmethyl]-2H-phRS V&AM BE43
(vb) in dichloromethane (2 ml). Hunigssg)ase (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. 5 The
c@ponnillysythtresided avkiveteocidnetensti@eNt ONn RipEeiwp duid PoRS.
(rniva)-Bddtion At Ond R0 EnTGifed A4 Brd HaBoBiAd6. 10 03.53472 F 11
~3.19418 12 QI 3.66 460 (b) The appropriate isocyanate (0.24 mmol)

wgs added to a solution of 4-[4-(piperazine-1- 10
car 58%’96&?%ﬂ'ﬂ%?ﬁﬁ%ﬁ?ﬁ%’-@ﬁ%ﬁ%ﬁzin-l—one (vb) in dichloromethane
(2 ml). The i

NH
=N o
Q
/A
Q
R
Compound R Rt {min) M+1
16 9 4.23 431
e~
0
17 0: 446 435

18 o 5.42 521
O
0

19 4.47 461

21 4.64 449

22 4.00 395

@*
20 % 449 407
Q
0},@
Y
0

23 3.85 381

(b) The appropriate isocyanate (0.24 mmol) was added to a solution of 4-[5-(piperazine-1-
carbonyi)-furan-2-ylmethyl}-2H-phthalazin-1-one {vd) in dichloromethane (2 mi}. The reaction

was stirred at room temperature for 18 hours. The reaction mixiures were then purified by
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reaction was stirred at room temperature for 16 hours. The reaction
mixtures were then purified by preparative HPLC. WO 2006/021801
PCTIGB2005/003343 55 The compounds synthesised are set out below.
WA EH N'R Compound R Rt (min) M+1 13 *. O 3.67 A87GENPH/PU3I343
(c) A mixture of
6-(4-oxo-3,4-dihydro-phthalazin-1-y|mrrﬁhyl)-pyridine-2-carboxylic acid 5
(iva)(0.3 g, 1.1 mmol), triethylamine (0.3 ml, 2.1 mmol), the appropriate
amtga(e3mugol) and

2-(1H-benzotriazole-1-yl)-1,1,3,3-tetramethyluronium

hﬁéegIUOBOfrgog ané%gd% %,Slf%u%nglo&' in dimethylformar_n_ide (20 ml) was
stirred T6r 18 holire* e readlich midures were then purified by
preparative HPLC. 10 The compounds synthesised are set out below. 0 \
NHiIN O N R Compound R Rt (miff) M+1 3.73 450 14 ONtO ~0 15 3.8
464 N

Compound R Rt {min) M+1
24 q .
\{(
EJ 0
F
25 Gﬁ/’
()

{c) A mixture of 5-(4-0x0-3,4-dihydro-phthalazin-1-ylmethyl)-furane-2-carboxylic acid (ivd)
(1.1 mmol), triethylamine (0.3 mi, 2.1 mmol), the appropriate amine (1.3 mmol) and 2-(1H-
benzotriazole-1-y)-1,1,3,3-tetramethyluronium hexafluorophosphate (0.5 g, 1.3 mmol) in

dimethylformamide (10 ml) was stirred for 18 hours. The reaction mixtures were then purified
by preparative HPLC.

The compounds synthesised are set out below.

NH
H o
o)
\_/
Q\
R
Compound R Rt {min) M+1
26 ‘<:> 3.69 421
27 == 3.61 418
. \_J




~NyO ~O Example 3 (a) The appropriate acid chloride (0.24 mmol) was

added to a solution of 4-[5-(piperazine-1- 15

carbonyl)-furan-2-ylmethyll-2H-phthalazin-1-one (vd) in dichloromethane
POnafpsMifids base WO 2006/021801 PCT/GB2005/00334 3 (BE{ERPs/603343
mmol) was then added and the reacti%rén was stirred at room temperature
for 16 hours. The reaction mixtures were then purified by preparative
HPLC. The compounds synthesised are set out below. ~NH/IN O R

solution of 4-[5
carbonyf)-furan
(2 ml). The reac
reaction mixture

Compound R Rt (mirgM+1] 16~4:23 431 0{17 G446 484518 5.42 521
s.0 19 4.47 461 F 204.49 40 @l 21 K@.64 449 >Pp24.00395 023
3.85 381 (b) The appropriate isocyanae (0.24 mmol) was added to a
(piperazine-1-
F2-yimpgthyl[f2ZH-phth IN-1tone4yq) in gigkdoitomethane
tion was st rredbgrgg h temperature forf 16 haurs. The
s were then purified by
30 _Q 4,96 445
o
/
31 @/\\_A 3.93 455
32 /\O 3.89 463
&}
33 @[ 5.09 433
F
34 3.99 437
Ay
O
35 : 4.35 417
WP
<
36 . 3.51 397
_\-O .
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WO 2006/021801 PCT/GB2005/003343 57 preparative HPLC. The
compounds synthesised are set out below. O NH/INO O ~iL1R
Compound R Rt (min) M+1 24 Y~~0F 25 C (c) A mixture of

VE(2e431801 - dihydro-phthalazin-1-yImethyl)-furane-2-carboX§yRECH YR 43

(2.1 mmol), triethylamine (0.3 ml, 2.1 mmol), the appropriate amine (1.3
mmol) and 2-(1 H- benzotriazole-l-yl)ﬁ-s_’L,1,3,3-tetramethyluronium
hexafluorophosphate (0.5 g, 1.3 mmol) in 10 dimethylformamide (10 ml)
was stirred for 18 hours. The reactiogh mixtures were then purified by
preparative HPLC. The compo, thesised are set out below. 0 NH
/iN O UN, R Compound R Rt #1 26 3.69 421 27 3.61 416 N WO
2006/021801 PCT/GB2005/003343

R
Compound R Rt {min) M-+1
37 ‘ 3.42 367
»
QN
\b
38 [Oj 3.51 423
N
©
.

Example 4

(a) The appropriate acid chloride (0.24 mmol) was added to a solution of 4-[5-(piperazine-1-
carbonyl}-hiophen-2-ylmethyl]-2H-phthalazin-1-one (vc) in dichloromethane (2 mi). Hunigs
base (0.4 mmol) was then added and the reaction was stirred at reom temperature for 16

hours. The reaction mixiures were then purified by preparative HPLC.

The compounds synthesised are set out below.

R
Compound R Rt (min) M+1
39 9 4.43 447
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58 28 4.64 457 029 .~~ 4.21 433 30 4.96 445 0 31 3.93 455 32 3.89
463 335.09433 F343.99437 110 354.35417 NN1j363.51397 0
WO 2006/021801 PCT/GB2005/003343 59 ON O R Compound R Rt
WRIAYOMO21887 | 3.42 367 N 38 C1 3.51 423 6 N Example 4PE/GBRe05/003343
appropriate acid chloride (0.24 mmol) \é\ﬁas added to a solution of
4-[5-(piperazine-I-

20 9 465 451
41 % 423 423
O
42 O>\'_O i1 465
43 : 14 411
T
44 0“ 480 452
F
5 O:]E 453 459
46 JOL 3.96 397

(b} The appropriate isocyanate (0.24 mmol) was added to a solution of 4-[5-(piperazine-1-
carbonyl»thiophen-2-yimethyll-2H-phthalazin-1-one {vc) 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.




5 carbonyl)-thiophen-2-yImethyll-2H-phthalazin-1-one (vc) 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
Wik&lpe8anite then purified by preparative HPLC. The com@éirfei2005/003343
synthesised are set out below. 0 NH/iN O 10 R Compound R Rt (min)
M+1 39 4.43 447 .-sty 0 WO 20061621801 PCTIGB2005/003343 60 40
04.65 451 414.23423 00420~ /~4.81465 434.14411 04404.80
492 450 4.53 459 46 Q 3.96 397 (b) The appropriate isocyanate (0.24
mmol) was addeg-tg-a-sotution-of HS'(Q@?I%KHE\%' Wi
carbonyl)-thiophen-2-ylmethyll-2H-phthalaizin-1-gne-(Mc)-in
dichloromethane|(2 mfy The :

for 16 hours. The reaction mi
HPLC. The comgounds synt}

e-(Me)-in
s stiffed at foom temperature
nen purified by preparative
ot out below] 0 ~NH /iy O

48 4.10 468

" (¢) A mixture of 5-{4-0x0-3,4-dihydro-phihalazin-1-yimethyl}-thiophene-2-carboxylic acid
(ive){1.1 mmol), triethylamine (0.3 mi, 2.1 mmol), the appropriate amine (1.3 mmol) and 2-
{1H-benzotriazole-1-y1)-1,1,3,3-tetramethyluronium hexaflucrophosphate (0.5 g, 1.3 mmol) in
dimethylformamide (10 ml) was stirred for 18 hours. The reaction mixtures were then purified
by preparative HPLC.

The compounds synthesised are set out below.

Compounid Rt (min) M1

R
49 @ 3.85 437

50

3.73 432

51 *Q( 4.87 473
O




R 10 WO 2006/021801 PCT/GB2005/003343 61 Compound R Rt (min)
M+1 47 H4.66 477 '""N Y*Y F 48 0Y* 4.10 468 Cod (c) A mixture of
5-(4-oxo0-3,4-dihydro-phthalazin-1-ylmethyl)-thiophene-2-carboxylic acid
Wec30op3iHol), triethylamine (0.3 ml, 2.1 mmol), the appropi{ai€ BRpHe03343
(2.3 mmol) and 2 5 (1H-benzotriazole-1-yl)-1,1,3,3-tetramethyluronium
hexafluorophosphate (0.5 g, 1.3 mmoﬁ%n dimethylformamide (10 ml) was
stirred for 18 hours. The reaction mixtures were then purified by
preparative HPLC. The conmpound thesised apa setjousbelow. 10 0
NH N O sR Qompound R Rt (HWH 49 3.85437 H03.73432 H51
4.87 473 0 WG;2006/021801 PCT/GB/&OOS 003343 6252 5.21 461

53 - 4.14 478
A@ﬂ
54 : 5.33 449
L

0
N
{
=N
s 0
L7 %
Compound R Rt {min) M+

55 I 3.53 383

Example 5

{a) An appropriate acid chicride (0.13 mmol) was added to a solution of 4-[2-(piperazine-1-
carbanyl}-pyridin-4-ylmethyll-2H-phthalazin-1-one {(ve}{0.045g, 0.13 mmel) in anhydrous
DCM (1.0 mbL). N'N’-diisopropylethylamine {47pL, 0.26 mmol) was then added and stirred at
reom temperature for 18 hours. The reaction mixtures were then purified by preparatory
HPLC.

The compounds synthesised are set out below.
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0534.14479 545.3449 FO N5 O Compound R Rt (min) M+1 55 3.53
383 ON Example 5 5 (a) An appropriate acid chloride (0.13 mmol) was
added to a solution of 4-[2-(piperazine-1-
WEBEPBLERridin-4-yImethyl]-2H-phthalazin-1-one (ve)(0.04BgTGBEBHRGSHH3
in anhydrous DCM (1.0 mL). N'N'-diisgpropylethylamine (47pL, 0.26

mmol) was then added and stirred at f50om temperature for 18 hours. The
reaction mixtures were then purified by preparatory HPLC. 10 The
compounds synthesised are set out below. 0 NH 0 ON, R WO

2006/021801 PCT/ :@%@@5343};63 C IR RART (min) M+1 56
4.12 460 57 /A . 3.60418 00] 58 3.97 446 59 \\|N\-/o 3.50 463
56 0>_<:> 412 460
57 Z\]’ 3.60 418
o]
58 Of! 3.97 446
G,
59 y'NCO 3.50 463
60 9 3.7 476
)\\5/5‘:«
. J
61 3.85 460

Q
5
>~
62 0@ 3.86 454

(b) To a solution of 4-{(4-oxo-3,4-dihydro-phihalazin-1 <yimethyl)-pyridine-2-carboxylic acid
(ive){0.037g, 0.13mmol} in anhydrous dimethylacetamide (1ml.) was added appropriate
secondary amine (0.14mmol) and O-benzotriazole~-N,N,N',N'-tetramethyl-uronium-hexafiuoro
-phosphate (0.060g, 0.16 mmol). The mixture was stirred for 5 minutes before N'N'™-
diisopropylethylamine (0.47uL, 0.26mmof) was added and stirred at room temperature
overnight. The reaction mixtures were then purified by preparatory HPLC.

The compounds synthesised are set out below,



J6003.71476 N 61 3.85460 62 3.86 454 (b) To a solution of

4-(4-o0x0-3,4-dihydro-phthalazin-1-ylmethyl)-pyridine-2-carboxylic acid
(ive)(0.037g, 0.13mmol) in anhydrous dimethylacetamide (1 mL) was
W3 Bpriate 5 secondary amine (0.14mmol) and

O-benzotriazole-N,N,N',N'-tetramethyl-

PCT/GB2005/003343
onium-hexafluoro -phosphate

(0.060g, 0.16 mmol). The mixture was stirred for 5 minutes before N'N'-
diisopropylethylamine (0.47pL, 0.26mmol) was added and stirred at room
temperature overnight. The reaction mixtures were then purified by

preparatory HPLC.[ 18okpgue@mpoundgs SyntnesisgsharE gief gut below. 0
NH 1iN DON 'R WQ.2006/0211801 PCT/GB20051003343 64 Compound
R Rt (min) M+1 65 3.73856 ( 66.2.27 N &7 ,n 2|8%878 68 3.52
456 69 2.85408 70 "~0H 2.76 394 ¥1{./ 2.77 364 72 ~2.81 421 730
3.03392 0 P
66 = 2.98 427
Nt
87 N 2.83 378
68 ) o 3.52 456
( > \
69 O 1285 408
70 N -OH 2.76 394
71 e 2.77 364
72 | 2.81 421
N
73 0>&_ 3.03 392
Q
NH
N
7R
A
Compound Rt {min) | M+1
74 2.82 378




~NH /N R Compound R Rt(min) M+1 7412.82 378 ON WO
2006/021801 PCT/GB2005/003343 65 75 OH 2.80 408 ON 64 4.41 464
N'NtO >10 ()00 NHNH __ N\ NH ,.N O N 7 64 63 Compound 64
WadWeptbi¥cted using concentrated HCI in an organic solvBhRt/¢F3Aeigos3
compound 63. Rt 3.21 mins, M+1 364,.Example 6: Alternative synthesis of
50 * N_eNilHN~N (Rd) (ii-int) 600 NH "' NH

75 OH  [2.80 408
B
(.
\t
64 N 441 464

(c)

o}
Q

o] ———" o)

~

SO SAG:
7<

84 53
Compound 64 was deprotecied using concenirated HCI in an organic solvent, 1o yield
5 compound 63. Rt 3.21 mins, M+1 364.

Example 6: Alternative synthesis of 5

N N, g [
|\ l\ oH N\ “ o .
P = | 4
= \ —
H \
\ 4 I Ay

{iid) {fii-int}

o o 7

it NH H
rl‘i‘ R 'L — A o
o . = o
e

s
7 g [y o J N()\s
Nz N._ e

o
5

{iva)

(a) 2-Hydroxymethyl-isonicotinonitrite
10 To a stitred solution of 4-cyanopyridine (10.4g, 100.0mmol} in methanol (100ml.} and water
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NHI//NO/NOI® NN/ONNIO Ova)5 (a)
2-Hydroxymethyt-isonicotinonitrite 10 To a stirred solution of
4-cyanopyridine (10.4g, 100.0mmol) in methanol (100mL) and water WO
YOO8re221801 PCT/GB2005/003343 66 (50mL) at room tenfSek&tBreofiss+s
added conc sulfuric acid (5mL), a slight exotherm was noted. After 10
minutes iron sulphate heptahydrate (91 Omg, 3.0mmol) was added and
the reaction immediately turned a dark yellow / orange. After sonication of
ti@rdactionnnbipeeaturdersritieg endfosuliOriminin ésnhy ddighlanmtherm was
-Reklfais arifddds39n LORHIRRERNY@SIadsiechS, MoRNRNWEDRNAIiBNke
exglherm wa 1a%?tﬁ&n%§%rg%9<m'ﬁ‘o%‘?%ra I%&?%M&%Wék{ﬂ@@&ﬂofﬂm&ﬁﬁe
a nitrogen atmosphere. After 5ehour,s additional hydroxylamine-0-sulfuric
OB DRI L ARSI A0 LD s R Rles acced
(Brang egrticiroh fybiLephiaseheptakirdralier (PLOMGeS Daifselin vesafaigined
furthe :3ihous ahstishiag. the reaction was neutralized by addition of
sodium carbonate (18.0g 200mmol). The mixture was then diluted with

waier (A00m) anc fcred fo rermove 4, decp Lbiaun i . it
was concentrated to dryness and the resu mé SO ]% ISsolved In water

(bRibgrarG esaratvacstl BroAndierdeipleeierignifie P Srgantdnmoal).
Wk adtigickoY o Wg S Siting the cractigit ree dentralicrsobroeddftire of ®divg ghrbonate
Clusieg@emaRiid Tidnlihersnaie talwasdhamsuainciednty Aasfitered to remove a

ChIoMakogaRhY. e RkSid MRt RLAARIAS AR JheHHYRARIRAorid

4-cyanopyridine and then polarity increased t0°2:1, Hex : EtOAc t .

AR PO B 2R U Lo Sl B g roenis vere

EddEA OV e perican ecmis immdyaie Aty SABvH U graycois,

ESP), RT=1.70mins, (M+H)=135.0. 'H NMR (300 MHz) 20 8.72 (1 H, dd

‘é %ﬁm@tgﬁ@zg éi&&%c}j@%ﬂ %@ﬂ(&ﬁrém’t%g}% Qgggﬂ?éiﬁ-ﬁﬁ (&Bhctiokemove
Z- : -1. d, 2): 1 ] . yrn

1ﬁ|§%?il§§§i él(-)c:yfg p éinflaé\csl}ienlﬁgéaég%%é\gggé% Q‘M ﬁ'e%c) : é{%ﬁ\z % isolated the

2RISR B bR aRA S 4P a % bEIRY HO B BT RN R A e

(EBFib, (3530n3Adh)imiahGdYSuE $HE RTderArinandknt)=135.0. 'H NMR (300 Miz)

8.72 (1H, dd , J 0.9, 6.0Hz), 7.78 (1H, m), 7.71 (1H, dt, J 0.9, 6.0Hz), 5.65 (1H, t, J6.9Hz -

OH), 4.61 (1H, d, J 6.9 Hz); "*C NMR (100 MHz), 163.72, 149.86, 123.60, 121.69, 118.77,
116.99, 63.70;

{b} 2-Formyl-isonicotinonitrile {iid)

To a cooled solution of oxalyl chloride (13.2mi., 150mmol) in anhydrous DCM (86mL} under
nitrogen atmosphere at -78°C was added DMSO (21.2mL dropwise over 20 minutes. The
rixture was stirred for 15 minutes at («78°C) before 2-hydroxymethyl-isonicotinonitrite (4.0g,
30 mmol) dissolved in anhydrous DCM (60ml.) was added dropwise to the reaction mixture
over 5 minutes. The reaction was stirred for 2 hrs at -78°C maintaining a nitrogen
atmosphere. A white solid precipitate formed and the temperature was raised to (-55°C) and .
triethylamine (6.15mL, 450mmol) was added dropwise for over 15 minutes, cooling bath was
removed allowing the mixture to warm to room temperature over 2 hrs. The mixture was
dituted with DCM (400mL) and washed with brine {2x 50mL). The agueous phase was
extracted with DCM (3x 50 mL). The combined organic layers were combined and
concentrated in vacuo. A buff white solid was isolated that was used without any further
purification. Single peak in LC-MS analysis, (yield taken to be quantitative), m/z (LC-MS,
ESP), RT=2.53mins, (M+H)=133.0.
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nitrogen atmosphere at -78C was added DMSO (21.2mL dropwise over
20 minutes. The mixture was stirred for 15 minutes at (-78C) before
2-hydroxymethyl-isonicotinonitrile (4.0g, 30 mmol) dissolved in anhydrous
BERIYGEAHY was added dropwise to the reaction mixture Rfet/ SHHIPEE
The reaction was stirred for 2 hrs at -78C maintaining a nitrogen 30
atmosphere. A white solid precipitate #rmed and the temperature was
raised to (-55C) and. triethylamine (6.15mL, 450mmol) was added
dropwise for over 15 minutes, cooling bath was removed allowing the
B eus pbos
mL) a [ [ X . The ) .
ol o e %’fﬁ?ﬁﬂ&%&‘fi&@%ﬁ? PR R AR RO G
cOmidmestananesreerrie MR TR Vaeat A Bt ite Wanadisd mugdelm™Y-
thatinrdiscnidd Gindtoramglfipfidvend putifitatiorinsihgrel pehfnimeliCTRegnixiure
ana ¥sifed(tedd fakenstat beotirantitativeye itz wbiar-d&mnigebP),
RT=2.53mins, (M+H)=133.0. WO 2006/021801 PCT/GB2005/003343 67
(c 2-(3-Qx0-3H-isobenzofuran-l-gé!idenemet}b )-is nicoliigonitriljle (lii-int 4 with
T %rgﬁ%mf}g&e%%ﬁ 6%@{;0%;%536 in vacuo, the résultant sohd was then'washed wit
[@ShpReckis @ik yard-idopeardilraltmlympHisshTE st eliAtatay | ester)
phespénaterd idBeogd 33 OmBaipivsid e (d9Gohbphas addet-BIRidesP),
2Py RdSERniceinetile GoB0E mmoR plwed Ry LretyRmine 194),

(q.nzlgnL 33 Org{rjn\%{ -OIH% é’@iétrugg was qgﬁgd for 30 minutes at 0C and

then a (t)?/?/%qdj 6 warm overnight. The reaction mixture was then

evaporated in vacuo, the resultant solid was then washed with ethyl
afsbtaté-(Ro Bk rawbtheerd!-hv'rstly sand- thiesridiethy| ether (2x 20mL).
19:wadae aksxweradetectaddn L. Gdvsrenafysisniterdesite diproguetpm/z
(Lo E%ﬁénd@iﬂﬁr%@_%ﬁﬁm MaHardROnBRchAR OBt BRAKaction
%Bgﬁi/é(ﬁ%% ﬁ Cegt-llé)gr%%ggn ég%l\{lo-'; Qﬂjfglﬁr fes:r amg t%ar'ltg&lj(?elscy %‘?ﬂgo‘%'ﬁgr%b‘ér%%q The
2rpautgsasaearRaras el e SR SR S ERR G RbhiRE 1B @idasn
2¢(BybatbeBiaxiSOteh 20fuifantl wiit spletmbthiy pixtmibestifrolitide analysis. (0.61g,
(idnHBRROsAP ML Sspengedrin usiand 3rb)-ansidydrazine
monohydrate (2mL). The reaction mixture was then heated to 90C for 90
minutes and then cooled to room temperature. The resulting suspension
was filtered and washed with methanol (5 mL), water (10 ml) and then

etia) PetHera B¢ Itk y-pRriFESoliW ARy fSSPRlE HATFSiIAYe peak in LC-MS

aralysisp(didgf 2042613 %edisy Bogtepghzim/ - (hEHVISisERPYrRIHS(A84,

MRtV Z8QRR: ef€8nol (2.5mL), was added conc hydrochloride acid (1.3mL). The

2 OO NP hLRlR Ry I 9R0ICQURIG 519K boted 1o 5°C
and then the white suspension was t filtered and washed with water (2 x 5ml.), then diethyl
ether (2x 20mL). A bright yellow solid was isolated with single peak in LC-MS analysis,
{0.49g, 88%Y; m/z (LC-MS, ESP), RT=3,08mins, (M-+H)=262; & (2M+H)=563.

(f) 4-[4-(4-Cyclohexanecarbonyl-piperazine-1-carbonyl)-pyridin-2-ylmethyl-2H-phthalazin-1-
one {5)

To a stirred solution of 2-(4-ox0-3,4-dihydro-phthalazin-1-ylmethyl)-isonicotinic acid
(iva){0.25g, 0.89mol) in diemthylacetamide (2mL} was added cyclohexyl-piperazin-1-yl-
methanone (0.20g, 1.0mmol) followed by HBTU {0.38g, 1.0mrmol) and diiscpropyl ethyl amine
{0.35mL, 20.0 mmol) and stirred. The reaction mixture was then concentrated in vacuo and
resulting oil subjected to flash chromatography eluent 9:1 EtOAc/ MeOH. (rf of 0.3) The titled
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To a suspension of
2-(4-o0x0-3,4-dihydro-phthalazin-1-ylmethyl)-isonicotinonitrile (0.54g, 25
2.06mmol) in absolute ethanol (2.5mL), was added conc hydrochloride
WOP@O/8HEY. The reaction mixture was then heated to 70CF&FErHi§AD/003343
The reaction was then cooled to 5C an then the white suspension was t
filtered and washed with water (2 x 5mL), then diethyl ether (2x 20mL). A
bright yellow solid was isolated with smgle peak in LC-MS analysis,
(CotpuB8 W) uiztél GsM BhileSH)d. RIneB: O8akiind, (NISH)=RE2; (& 18g, 56%); m/z
(%M*?h@%@r% BO=o7mins, (M+H)=460; "H NMR (300 MHz) 12.57 (1H, S -NH), 8.56 (1H,

gﬁa g%ﬁ'@?ﬁ P?%Bi%f;@%rgﬁc?? %é”? éoc(%ﬁ-?%'?"? RV YIReYE A

b (Zt ko ?42&%% SN V! %zﬁﬁélﬁyi}‘)ishmcbﬁmé*ééfa liv 628 ™-

0.89mo1) in diemthylacetamide (2mL) was added
cyclohexyl-piperazin-1-yl 35 methanone (0.20g, 1.O0mmol) followed by
HggHi(Q $89, 1.0mmol) and diisopropyl ethyl amine (0.35mL, 20.0
n]n ) er d sti rreg‘e I‘ke reactl n m re was ther’l conTentrated in vacuo

AISBSS tﬁe fol a\gaﬁg gs:faﬁ__.( t\ﬁﬁ\ gst o

resu t|n oil sub asch ﬁ%’{ﬂ%‘ﬂ%n?g
W@Fﬁ'r(?f*8#00{%5'9}5?{B“!ﬁTéGfWO@%B@Z&”@@:iS?’@W@BZ005/003343 68

compound was isolated as a white solid. Single peak in LC-MS analysis,

(%%ﬁ&/;)gﬁﬁasf%MmE@Pheﬂlu&eﬁmm& {MsHRDFRARRS Wit MRrer
‘%?Qm;% s gﬁf W&%@F& o ollSlyord b sl
(M%< Veeeh(Sigma) et NPH8 (Figmansi A i%l""@glﬁ’aﬁﬁf‘i‘%%@f‘é%ﬁ
(BMARK) (H)ENBLEXamip{@’anc@nd@trtwt@més@ ighiahihttsitestyed oibeoabtivads were

campruUAdmsbasaliRvangnssay, Wasdasashir &l etansineol 6rRM\aluRswith the
(Qillpey B’é il eitjmal 8Rdemibionng {2093 et My VQ‘E‘L%\:E il peﬁ%ﬁ'iﬁéjs 40

from Hela cell nuclear extract, was incubated with Z-bu mM Hepes
(S’ibma), 12.5 mM MgCI2 (Sigma); 50mM KCI (Sigma); 1 mM DTT

(Sigma); 10% Glycerol (Sigma) 0.001% NP-40 (Sigma); pH 7.4) in 96 well
FlashiR tedas {dRALRIMARIS) d e NoakHiS) sty aitaRY BRIMRRABLRNBEOM0 1
S%‘%éﬂé}!%‘&[ﬁ adgledn iy &Rﬁ‘gﬁwﬁ'dﬁ WEES %?ﬁ%?&ﬂ%@@@%%%ﬂ%ﬁos

final assay concentrations of etween 1 M, with

b&IFYAP S TS ROSNEERIBR SP108 B@‘FWS ﬁa ‘f‘H’é’ %F&F&%&?Wiﬁrﬁ%&?”d

weBlyaaiggwns) in order to calculate % enzyme activities. The plates were then shaken for
2 minutes and incubated at 30°C for 45 minutes.

Following the incubation, the reactions were quenched by the addition of 50 ul 30% acetic

acid to each well. The plates were then shaken for 1 hour at room temperature.
The plates were transferred {o a TopCount NXT (TRADE MARK) {Packard, UK for
scintillation counting. Values recorded are counts per minute (cpm) following a 30 second

counting of each well.

The % enzyme activity for each compound is then calculated using the following equation:

% Inhibition = 100 {I 00x {cpm of unknowns — mean negative cpim) ]

(mean positive cpm — mean negative cpm)
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After 10 minutes incubation at 30C the reactions were initiated by the
addition of a 10 gl 20 reaction mixture, containing NAD (5pM), 3H-NAD
and 30mer double stranded DNA-oligos. Designated positive and
Wepao@2i8eiction wells were done in combination with comPaUifeBRe]e03343
(unknowns) in order to calculate % enzyme activities. The plates were

then shaken for 2 minutes and mcuba%)d at 30C for 45 minutes. 25
Following the incubation, the reactions were quenched by the addition of
50Ck38Meadbticoaciditadieaahwich 5THh efplateszweradidn ishakstedowdrdhour

aLERQAMIEMRRHAIM BetdMEnRIRLeS W%rr%ym@ré&dcm@ﬁ@ﬂ&@umrmaﬁ from 10
(TRARE MARK) &ﬁagk%r UK for SC&Q&%‘?&J%@#&% 109, val 8%&5 rded. ceq

are counts per minute cp 3 owmg a 30 seco 0 counting of eac
WEIMAHBYRERTSRfe activity for each compound is then calculated using
the following equation: % Inhibition =100 -I 100x (cpm of unknowns -

MEREHNBFacRIMId eRupesiitvencpim - mean negative cpm) )1 35
WO 2006/021801 PCT/GB2005/003343 69 IC50 values (the

cqncentration at wh| 50% ofgw e act ivity hibit w

e UGH ORI BRLF AT GUB AT S dedob it e 2crese
nofltyFréfr’ 30 RM down to 0.001 pM. Such IC50 values are used as
comparative values to identify increased compound potencies. 5 All

ComppLRAsteatestbada ] ﬁm&ﬁﬁgﬁdm@@aicﬁ%du?af@lﬁg‘ﬂf% ICso of control cell

5 1- 21,2
o gog i aElcant o SRR o bl Bhe o o
OIS Rea A st Ao o RReReBtr Of KBrAkSIUER groat
divieibdrisyutivpai€ FOMSF cdihg reshthmpPUsRMvénbilsied i@ fowdiseneabitigan of 0.2

CUR¥RSHBRROthe 6ONISAEARACHMRRLINSH KRB ARlSBReURuthe Rresence of
th%eﬁlk% \gaggggess tl?%‘ ;1 t ﬁ%ldg%ﬂ%t% %?gsél;p?s‘%%tan P e{l_ alz{

s were used at a fixed concentration of 0.2 15 'micromg a

é%‘ﬂti%‘?ﬁ“o‘f?é%?“ﬁﬁﬁiﬁ§“\ﬁ§’f‘%"'8(/%‘?sayrf§ﬁ6'3‘??6\9?bd{BQfﬁrﬁ?ﬁﬂ“QCé||Né’ S aad
Wél§fa§§e§§€d? U8ng ARG HHbTIEtEMITRS BASHEY) erssayelke Hahh atonadH6-
(1380kNewLlarmel NenantosP100ily assayfRtaITicancas drug screaningre

J. (N%Ir rggﬁﬂ‘.%% with media alone or with media containing PARP inhibitor at a final
concentration of 0.5, 1 or 5 uM. Celis were allowed fo 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 npg/mi) fo either
unireated cells or PARP inhibitor treated cells. Cells freated 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 o
grow for a further 72 hours at 37°C. The media was then removed and the cells fixed with
100u! of ice cold 10% {w/fv) trichloroacetic acid. The plates were incubated at 4°C for 20
minutes and then washed four imes with water. Each well of cells was then stained with
100! of 0.4% (w/v) SRB in 1% acetic acid for 20 minutes before washing four times with 1%
acelic acid. Plates were then dried for 2 hours at room temperature. The dye from the
stained cells was solubilized by the addition of 100ul of 10mM Tris Base into each well.
Plates were gently shaken and left at room temperature for 30 minutes before measuring the
optical density at 564nM on a Microquant microtiter piate reader.

All the compounds tested had a PFs, 2t 200nM of at least 1. The following compounds had a



Inst. 82, 1107-1112.). 2,000 HeLa cells were seeded into each well of a
flat-bottomed 96- well microliter plate in a volume of 100 p1 and incubated
for 6 hours at 37C. Cells were 20 either replaced with media alone or with
WHeHig€eRtHining PARP inhibitor at a final concentration oF&EGEEpHp43
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 g/ml) to
either untreated cells or PARP inhibitor treated cells. Cells treated with
FAR Btiddilbior alderet\ietad, Gsedidtadgets HoeddrontBrithia ot bit the
PARP inhibitor. 25 Cells were left for a further 16 hours before replacing
the media and allowing the cells to grow for a further 72 hours at 37C.
The media was then removed and the cells fixed with 100l of ice cold
10% (w/v) trichloroacetic acid. The plates were incubated at 4C for 20
minutes and then washed four times with water. Each well of cells was
then stained with 30 100l 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 1001 of 10mM Tris Base into each well.
Plates were gently shaken and left at room temperature for 30 minutes
before measuring the optical density at 564nM on a Microquant microtiter
plate reader. 35 All the compounds tested had a PF50 at 200nM of at
least 1. The following compounds had a WO 2006/021801
PCT/GB2005/003343 70 PF50 at 200nM of at least 2: 2, 3, 5, 6, 9, 10,
12, 13, 56, 57, 58, 62, 65, 66, 67, 74, 75. WO 2006/021801
PCT/GB2005/003343 71 CLAIMS 1. A compound of formula (I): O A NH
iNBO1



NxX Het cl R R C2 5 and isomers, salts, solvates, chemically protected

dg%%,u?#glprodrugs thereof, wherein: A and B together rapfeagab@ness4s

10

15

20

optionally substituted, fused aromatic ring; X can be NRX or CRxRY; if X =
NRX then nis | or 2 and if X =CRXRYthen n is 1; RX is selected from the
group consisting of H, optionally substituted C1.20 alkyl, Cs20 aryl, C2.20
10 heterocyclyl, amido, thioamido, ester, acyl, and sulfonyl groups; RY is
d from H, hydroxy, amino; or Rx and RY may together form a
spiro-C~-7 cycloalkyl or heterocyclyl group; RO1 and Rc2 are
indepengenibyimeteesedutsqm the group consisting of hydrogen and Cg-0
alkyl, or when X is CRXRY, Rg, RC2, Rx and RY, together with the
carbon atoms to which they argl 15 attached, may form an optionally
substituted fused aromati(f} my; d}ﬂd Het is selected from: (I) YY , where
Y1 is selected from CH an YIS selegted from CH and N, Y3 is 20
selected from CH, CF andEN. where one Br two of y" Y2 and Y3 are N; and
D QQwhereQisOorS. 2. A ordipg to claim 1, wherein
the fused aromatic ring(s) repres - @;ia consist of solely
carbon ring atoms. WO 2006/02180 PCT/GBG005/003343 723. A

compound according to claim 2, wherein the fused aromatic ring

r?ﬁ&%é&f@%@ sQMsﬁ%Ea!@_ét% , QﬁaﬁdﬁﬁRﬁf éﬁ‘o@%%@ﬁgﬁféb@ghm@n yémetrof

claims 1 to 3, wherein Rc' a ates2.0ydiogen. GRmpoun

aé@é‘?d%nt %%Tgﬁregrﬁéeg %Ta?nbgnfﬁlyos4, wherein n is 2? Xi;‘, NRX, and Rx is
¥ can be NR” or CR'RY;
#X = NR*then nis 1 or 2 and it X = CR*RY thennis 1;

R* is selected from the group consisting of H, optionally substiuied a0 alkyl, Csop arvl, Caap

heterocyciyl, amido, thioamido, ester, acyl, and sulfonyi groups;
RY is selecied from H, hydroxy, aming;
or R* and RY may together form a spiro-Cs» cycioalkyl or heterocyciyl group,
R and R are independently selected from the group consisting of hydrogen and C... alkyl,
or when X is CRXRY, RS R, R*and R', together with the carbon atoms to which they are
attached, may form an opiionally substituted fused aromatic ring;

and
Het is selectzd from:

{1}
* ﬁ +
>~ =’
%
paN _where Y is seiected from CH and N, Y? is selected from CH and N, Yiig

selected from CH, CF and N, where one or two of Y, Y2 and Y* are N; and
()

,where Qis QO or S.

2. A compound according to claim 1, wherein the fused aromatic ring{s) represented by -

A-B- consist of solely carbon ring atoms.
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selected from the group consisting of: H; optionally substituted Ci_20

alkyl; optionally substituted C5.20 aryl; optionally substituted ester

groups; optionally substituted acyl groups; 10 optionally substituted amido
Yib9s0et#bnally substituted thioamido groups; and option&RJ/GBZ065/003343
substituted sulfonyl groups. 6. A compound according to any one of claims
1to 4, wherein nis 1, Xis NRx, and R¥{fs selected from the group
consisting of: H; optionally substituted C1.20 alkyl; optionally 15
saibstitutedn(poHR0 aydrdiptionaliy splbstitiiaoedcytd epdiostal jng nastisatsal by -A-
sulfanyheptionally substituted amido; and optionally substituted

thioamido groups. 7. A compound according to claim 6, wherein Het is
pyridylene and Rx is selected from the group consisting of; optiopally
sﬁbstiuﬁéa%%‘gﬂ%ﬁmﬂng@mgtﬁfcﬁ@ac&marﬁie A IE DM 2
shisktigated amido. 8. A compound according to claim 6, wherein Het is
furanylene or thiophenylene and RX is selected from the group consisting
Ofs'.t PP“(?lfWaJleé%&:éﬁa&% 'f@%@uﬂﬁ :099%9%?4'1/0 §H}afetm+ﬁﬁds@ép>@st2_wl?nd R is
optionally substituted acyl: optignally substituted sulfanyl; and optionally
deseﬁf?gt?(fﬁ ed'afiide .GQ'.'}/%Stc"'P 0%%?’1 F{H{?g%%ﬁ e msé;%}%%anél' e \t’)ﬂo a{?rrﬁ%%l to
AS\rRRERA P AYKRPERSRBED I 3sifiTRYIPR SietbEHIHURR b aurs:
copisistingsaistiyteptionalyraisstittived Ciu26kalled thioptialoaltyuse bstitgteidnally
Caiiand antignalbnsybstituted C3.20 heterocyclyl; optionally substituted
30 acyl; optionally substituted amino; optionally substituted amido; and

optionally substituted ester groups. 10. A compound according,to clgim 9

> ) p . X s
whereirf BT ROHIFLHRIARSI (IS BREAVHENES AR RS Lddt ted 3R - e R
optierathyrentikeitmee ernsisdngvicrenrtiprelbmiiotired fsarderstasgfrom
HsdktaneliCL 2 Qrallodtonidgeaiheiutadhthicoptisagn atenuido mifen@@bnally
helRLREYSHS HFRK Bn Vi RRP LR BRI R G RRAGORQ03343 73 11. A

pharmaceutical composition comprising a compound according to any one
of claims 1 to 10 and a pharmaceutically acceptable carrier or diluent. 12.
Atompbdrer %%&%?ﬁa%%wlaﬁéﬁow&aﬁlﬂy% PP tHa meRego™
tréiztigrewn cBrafsting bitpméionelyaanisiidiisd dyyl1ohtivhalusdeidedonifsorinend
acading damamnyiengnaédslaims 1 to 10 in the preparation of a medicament
for preventing poly(ADP-ribose) chain formation by inhibiting the activity of

Ce8|!U|ar Eéﬁmﬁ)é\?ﬂ %cF:)c-c;F mng {)Oegtell:i)ne\ g,%h@r'ein Het is furanylene or thiophenylene and R*

is selected from the group consisting of: optionally substituted C4 alkyl; optionally
substituted Cs.op aryl; optionaily substituted acyl; optionally substituted sulfonyl; and optionalily

substituted amido.

9, A compound according to any one of claims 1 to 4, wherein n is 1, X is CR*R", R" is
H and R* is selected from the group consisting of: H; optionally substituted Cy.zp alkyl;
optionally substituted Cs.z0 aryl; optionally substituted Cs.z heterocyclyl; optionally substituted
acyl; optionally substituted amino; optionally substituted amido; and optionally substituted

ester groups.

10. A compound according to claim 8, wherein Het is furanylene or thiophenylene, and R*
is selected from optionally substituted amino, wherein the amino groups are selected from H
and Cy.o alkyl or together with the nitrogen atom, form a Cyao heterocyclic group.
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10 14. The use of a compound according to any one of claims 1 to 10 in
the preparation of a medicament for the treatment of: vascular disease;
septic shock; ischaemic injury; reperfusion injury; neurotoxicity;
WaEMWPAERIC shock; inflammatory diseases; multiple scler8§EGB2005/003343
secondary effects of diabetes; acute tregtment of cytoxicity following
cardiovascular 15 surgery or diseases ameliorated by the inhibition of the
activity of PARP. 15. The use of a compound according to any one of
clilms P @hamasanics eypmesiinn ofreprisiemkcsrmentio puseday ansayljmect feims
cdricdp therapyeaniospotentiatiptbipadeceal§dernt treatment with ionizing
radiation or chemotherapeutic agents. 20 16. Use of a compound
aqgordlg\g;t%clalms 110,10.in the ma qfacture of a medicament for use in

the treatment of Cancarinian UG Sar e tdtn! 206 58 MetRs Sratment
HE MEBEEH DN 1998 repair pathway. 25 17. Use according to claim

16, wherein said cancer comprises one or more cancer cells having a
reduced ies alregates @ity tecengic VAR SRR Rtseﬁétw;é%% Bt of a
C%&@d herSErARSH ARG A9 ?A@HB‘rr’one")"Eh%rg'%r%a'Poﬁ%“?r%r ‘(;r?n%% 63 %é‘t

e&‘u]ar |9/£ def|C|ent henotype ccor o caim
erein sa er 1 @tenk: FaeT?r%'lent in BRCAL or BRCA2. 20. Use
accordlng to any one of claims 16 to 19, wherein said individual is

héterozyyous: 8% famponodaitondmateencorn codigs coMPANRWefdh8on of a
HM@%@%&%@‘A%t@%écﬂ@Me WQt%QQ@éQ%&&Q%mm injury;

% ISERIRN0RE0, 1 T dse aceprding o dlam 20, hcien o
VI IS heteroz ous¥oramu 1on in an O!Wi?%e

u% Ao FERRg IR A B‘ﬁé’fd’r%h%‘-’éfaﬁ%@ terteent chivkrdsivdaligwameainyascular
bRty v diseaSpameliested bp tostaitbitangdne 28tNilgef #eddtding to any
one of claims 16 to 22, wherein said treatment further comprises

adginistration QIf A%ﬁmﬂﬁég&%ﬂ%&{o%ﬁbﬁm %F'}?aﬁ%@%%‘i @%%ﬂé preparation of a
medicament for use as an adjunct in cancer therapy or for potentiating tumour cells for
treatment with lonizing radiation or chemotherapeutic agents.

16. Use of a compound according fo claims 1 to 10 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.

17. Use according to claim 16, 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.

18. Use according to claim 17, wherein said cancer cells have a BRCA1 or BRCAZ2 deficient
ohenotype.

19. Use according to claim 18, wherein said cancer cells are deficient in BRCA1 or
BRCAZ.

20. Use according to any ene of claims 16 to 19, wherein said individual is heterozygous
for a mutation in a gene encoding a component of the HR dependent DNA DSB repair
pathway.
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21. Use according to claim 20, wherein said individual is heterozygous for a mutation in
BRCA1T and/or BRCAZ.

22. Use according to any one of the claims 16 to 21, wherein said cancer is breast, ovary,
pancreas or prosiate cancer.

23.  Use according to any one of claims 16 fo 22, wherein said treatment further
comprises administration of ionising radiation or a chemotherapeulic agent.



