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PARP.

The mammal i an enzynme PARP (a 113-kDa

mul ti domai n protein) has been 10 inplicated in the
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ceI l ul ar nucleus (Althaus, F.R and Richter, C.,

Sev a Rbbos

ogl ca

Iatlo of

o8Ri ‘_’fvc?ari)‘égt % SE? n‘@oé‘n‘)i%%"%géhaﬁeqpﬁpnpartlClpates

in Mgm)eyy gh&NPNre lsdeddf un2Bong tingdhdthPARRe LHniplli fbsation,
celi\mvﬁ@l@unt(ﬁ@% Z&ntRak Yoo, AQBb{:t&Q%e) DI RAse V&ldi& ¥n Wepair

andh

clear targ roteins 0l SONEr 3se
RSt % 8nP ﬁﬁmefgeﬁngf&hffh‘l gf somegS ALy (d'Adda

di Hmﬁys.eﬂeﬂsl » e, Gep452311),106(4®98PPOBO. Pol y
(ADP- ri bosyl )ation has al so been associated wth

Studle nagh

prOﬁﬁﬂE@bhagthien\‘mﬁ@ Bos hiirewkerie iveths famuaticol ofi poly (ADP-
rlb@s'mc @haCed Iﬁtam@w_ﬂy g@ﬂul%QZHIE@Le@‘Bt kz?{iﬂ'h}éug han gt hgna Richter,
val ent nor ocytes col on cosa wa,
c.. SANELELA 10T (MO B R00.5 0 TEOST I
Slgreﬂi@wpce Bu?rpflagem‘feallagf Fﬂreesém 387 Exp. TBe oPNA-bound,
activated PARP utilizes NAD to synthesize poly [(ADP-ribose) on a

f t PARP
T PHB TPLY S EE™ KR SooBh= a6k et oy s other

variety of nuclear target proteins, including topoisomerase, histones

and PARP itself (Rhun, et al., Biochem. Biophys. Res. Commun., 245, 1-
10 (1998))

Poly (ADP-ribosyl)ation has also been associated with malignant

transformation.

For example, PARP activity is higher in the isolated

nuclel of Sv40-transformed fibroblasts, while both leukemic cells and

colon cancer cells show higher enzyme activity than the equivalent

normal leukocytes and colon mucosa (Miwa, et al., Arch. Biochemn.

Biophys., 181,

313-321 (1977); Burzio, et al., Proc. Soc. Exp. Bioi.

Med., 149, 8933-938 (1975); and Hirai, et al., Cancer Res., 43, 3441-

3446

(1883)).
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Med., 149, 933-938 (1975); and Hirai, et al., Cancer
Res., 43, 3441- 3446 (1983)). *ACTIO\N* WD 2004/ 080976
PCT/ GB2004/ 001059 2 A nunber of | ow nol ecul ar - wei ght
\#8260? %ﬁ;s of PARP have been used to elucidate the

§ role of poly (ADP-ribosyl)ation iBFT{§§3004/001059
repair. In cells treated witl® al kylating agents, the
inhibition of PARP |leads to a marked increase in

- St ge and cell 5 killin ac
r%l%el?l\éfg(rgg gg 353 ?&?é% lCo’Bser%e%Bﬁ,l]l!\ll%/ive béen used to
elyRidrhe | e Reseriasl 1ok oi EMlY( 1BBE)ibosubdgaenth yDNA
repieh i nhideiterscdave \bﬁﬂnasb@mlh@ @j‘éﬁ@@;eutéﬁ&nﬁhﬁﬁ%a of
n n su ssLn e Lepair
PAP%%%%%(?% aJI 3 Bﬁelﬁo %%@ege 119’:5 l:r%c}lg agae ang cell
kilgringj é‘PFlj‘@GFna?t Gt - Catelerre: 4%33(699%1596VI(}98034 Bgrger, N.A.,
Radi384) ; RSGl-cekerol, et-ad .(aoét).. J. Radiat. Bioi., 75,
91-100 (1999)). PARP inhibitors have been reported to
be effective in radio sensitising hypoxic tunour
Sukssiangnilys 5uEB2AMiPityS Hapd HepB8shenh US ethaue, BEB)effects

of ]xﬁdEHEichﬁrr@Eb«Snsé:’ABPsMﬁ%EQiﬂg tRARR: pelity- b agmt@ﬁ{'fally lethal
i nst abi res onse to alk

atin
da"éa en?é and r’ e rHdia floiiﬁls(‘v%?ﬁ“ale? d12nce e s éé"?P o)
344942 5@9845)208(:119959er Metiaslsi, efntde INUREd it . eBiad.., , 75,Pr9r10100

(1 ﬂﬁ@d1n§§$1tog§Aha\9e4beZ§%pZ§di (t%ggz)%ffe%glflaé rl%l %adlo

for | so been denonstr at in cer
se?ﬁ%§&ﬁf%ﬁ hﬂHP§é%s¥ﬁ?°“§e&ﬁll€ éqﬁaék03?sﬁﬂ7aeﬁ$c?qzﬁﬁu?§ﬁ a&ng Us
5, m@uﬁQBDX|C|ty (Cantoni, et al., Biochim Biophys.

Acta, 1014, 1-7 (1989); Szabo, et al., J. d in

Inve 1 723- 735 997) en radjca
Furo%?ﬁa%r%fhgggﬁskfr°e°§a§t PR L 6 PR ER SRRPR?
1n$na®léuhsequeﬁsquseecgqﬂmwédting aP#RR and w-immjadiation (Wang,

et CaQLnt rcoMd Bayf acd 0%05%2%“%‘9%)Seﬂ§§1§1@§:e§e %r?ﬁPQWEt al.
PARP i nhi bi tor studies

Cos
Pr%sNatéQ Acgg: 481 Y§84)%4, SAPLR- 7@97 a11997¢>}oc Natl .
Acad. Sci. U S A, 93, 4688-4692

A role for PARP has also been demonstrated in certain vascular
diseases, septic shock, ischaemic injury and neurotoxicity (Cantoni,
et al., Biochim. Biophys. Acta, 1014, 1-7 (198%); Szabo, et al., J.
Clin. Invest., 100, 723~735 (1997)). Oxygen radical DNA damage that
leads to strand breaks in DNA, which are subsequently recognised by
PARP, is a major contributing factor to such disease states as shown
by PARP inhibitor studies (Cosi, et al., J. Neurosci. Res., 39, 38-46
(1994); Said, et al., Proc. Natl. Acad. Sci. U.S.A., 93, 4688-4692
(1996)). More recently, PARP has been demonstrated to play a role in
the pathogenesis of haemorrhagic shock (Liaudet, et al., Proc. Natl.
Acad. Sci. U.S.A., 97(3), 10203-10208 (2000)). -

It has also been demonstrated that efficient retroviral infection of
mammalian cells is blocked by the inhibition of PARP activity. Such
inhibition of recombinant retroviral vector infections was shown to
occur in various different cell types (Gaken, et al., J. Virology,
70(6), 3992-4000 (1996)). Inhibitors of PARP have thus been developed



(1996)). More recently, PARP has been denonstrated to
play a role in 30 the pathogenesis of haenorrhagic
shock (Liaudet, et al., Proc. Natl. Acad. Sc
7(3) 10203- 10208 (2000)). It has also been
‘g%?%’ﬁ@?oﬁ’a% ed that efficient retroviral infediGTdrB24/001059
manmmal i an cells is blocked by the inhibition of PARP
activity. Such 35 inhibition of reconbi nant :
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8Fbgy 70(6), 3992-4000 (1996)). Inh|b|tors of
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MoPeG(/eS.SBZQM QQ&P&%O% 5O pbg %%ui%i%“t ﬁ(éfgaé,g fpe onset of

herapi es and |1 n cancer treat
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function (d' Adda di Fagagna, et al., Nature Gen.
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The ohbb s havdeneogPeamds shamaat he general formula: O
A NH BiNRC where A and B bogether represent an
optionally substituted, fusedjjl5 aromatic ring and
where Rc is represented Iy, - L. A large nunber of
exanpl es are of the fornulal Nﬁ’%BN B R whe

//N

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

15 aromatic ring and where R¢ is represented by -L-R,. A large number of
examples are of the formula:

ws}

where R represent one or more optional substituents.

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

25 Accordingly, the first aspect of the present invention provides a

compound of the formula (I):
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re R represent one or nore optional substituents. 20
The present inventors have now di scovered that
compounds where Ris of a certain nature exhibit

su ﬁngSIng | evel s of inhibition of the activity of
A @ or of potentiation of tumour cel | SETFB04/001059
radi ot herapy and vari ous chembt herapies. 25
Accordingly, the first aspect of the present invention
provi des a conpound of the fornmula (2): WO

2004/ 080976 PCT/ GB2004/001059 4 0 ANH iNB O \
N(1)n X/ Rl RclpRc2jand isoners, salts, solvates,
chem cal |y protecjjo forNB, and prodrugs thereof

wherein: 5 A and |B Jt ogefher represent an optionally
substituted, fuseg aroffitic ri@g; X can be NRx or
CRXRY; if X = NRx then{nis 1 o‘ 2 and if X = CRxRY
then nis 1; RX is sel ested youp consi sting
of H optionally substit 10 1 ngélkyl C5_20
aryl, C3_20 heterocyclyl, 0 ' 1 do, ester,
acyl, and sul fonyl groups; RY $s séhected fromH,
hydroxy, am no; or RX and RY may tBgdRher form a

an§ pldsro%&:és, sa %%:f ga%lvé}:ggren h%}:n:“?é mérﬁla%?%&%m]sgq%& prodrugs
theeof Rx and RY, together Mﬁth the carbon atons to

whbdich they are attached, may form an

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

X can be NR* or CR*RY;

if X = NR* then n is 1 or 2 and if X = CR*RY then n is 1;

R¥* is selected from the group consisting of H, optionally substituted
Ci-z0 alkyl, Cs-zo aryl, Cs.z heterocyclyl, amido, thioamido, ester, acyl,
and sulfonyl groups;

RY is selected from H, hydroxy, amino;

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

R°! and R®? are both hydrogen, or when X is CR*RY, R®*, R®®, R* and RY,
together with the carbon atoms to which they are attached, may form an
optionally substituted fused arcmatic ring; and

R! is selected from H and halo.

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

(1a)

If X is NR¥, and n is 1, the compound is of formula (Ib):
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optionally substituted fused aromatic ring; and Rl is
selected fromH and halo. 20 Therefore, if X is CRXRY
then nis 1, the conpound is of formula (la): O A NH
iNBO éla) N') CRXRY Rcl Rc2 If X is NRX, and n is
WO 200488028 mpound is of formula (1b): WO 2004/R§8(d2E04/001059
PCT/ GB2004/001059 5 O A I NH iNBO(lb) '<zZ ~
N'"*) "411 RNR Rcl Re2 If Xis NRX, and nis 2, the

conpound is of fornula (lIc): O ANH NBO(lc) NRL
NRX Rcl R C2 Q

A
D@
~N
B 0 )
N/\
" R(NRX
RC1RCZ

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

0
NH
_N
Q i)
N/j
R’ NR®
' RC1Rcz

A second aspect of the present invention provides a pharmaceutical

>

oy

composition comprising a compound of the first aspect and a

pharmaceutically acceptable carrier or diluent.

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

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

preparation of a medicament for inhibiting the activity of PARP.

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

or diseases ameliorated by the inhibition of the activity of PARP.
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5 A second aspect of the present invention provides a
phar maceuti cal conposition conprising a conpound of
the first aspect and a pharnaceutically acceptable
carrier or diluent. 10 A third aspect of the present
WRAIYALH provi des a conpound of the first BAIYeRRO04081059
use in a nethod of treatnment ef the human or ani nal
body. A fourth aspect of the present invention

he use of a 15 coggound as defined in the
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coppelitchende figredi hhithiet £hgstt Repaet iofi t¥e Qfnv@ARFon 1n the
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£of RATRTOR 119 tth‘E‘ob’f At &t i n taataeny ekl danbAing oRdiation or
chﬁh@tfterreaewm agkntsascul ar di sease; septic shock;
[ schaerri C injury; neurotoxicity; haenorraghic shock;

bt bl ung O Al spascagrionat s by Lhe

t | on o
le’GHFIGGle@@mWE@SDy theAnot et iburdherRAS mﬁbroélﬁdﬂe

adhDVESHelr @Rg IO desid@r 1t hr?ee'dsgf oJre@tmgmoH aﬁaeutlcally—
efggflndlnthefl rst as%gct of _the invention

Ctplara " o Ta® NEPCARE it F‘S?qugel’és”é?n féﬂfbﬁtPthr
preﬁ?ﬁ&lﬂh%r%tw form dfor poimwteaticad tonpussteeh |mmdf eke
tréfemdntent drddari, Oéﬁn@rrﬂglﬂ@@dﬁiﬁgfegﬁng Yo a subje %% need of

her apeuti c her further aspects
e OB B BB Ly Hr e it ERDof of Semmnd 28 defined
ingHeg ifdrat exdsytt he domhibiticon wfefRARPy GONPhé SEdg of a

phﬂﬁﬁﬁdéb&l@&l rt@)mb@sﬂ:l%%?l §ﬁrtul't9n&ﬁ1%q¥0£rt§ée C%H@.{O%lr% w1th

her a aIIy 10 tive apoun
loge llnr?g i Pi rs}iem?xg}bee’apeutjp‘? EFEFEDIy in the for m

of a phar rraceutl cal conposition and the treatnent of

InCAaNGREr gqrawtlsswg;r@dméue%tteﬁh%ttlen? SHPkERL oS {{?559' be used
lno{he% }heme ggt ecg %%/ ectl\gce anount o

ef ned " CTRE Cf TSt SspEAEEPAT of cancer which
isg CﬁS{”Fo’ﬁ‘ Hﬁ@@%%ﬂ%‘l@l §'e¢qmbthh®tﬂfqmr mmf depébdent DNA DSB repair

acpharaypcertirc ahe corganmeht UT aShdileh@NEOUSINnOEr which is

tial [ radi.atio
ae? %%%{E h%?aﬁpgeg%%noéengnp A q} ‘eﬁﬁﬁ{e?cglsvplécgf sCYPTiRAng
a%@ééﬁfl%ﬁ@nﬁ%% PatRENE GpbeTRReUhga ey -ef6ective amount of

the compound.

The HR dependent DNA DSB repalr pathway repairs double-strand breaks
(DSBs) in DNA via homologous mechanisms to reform a continuous DNA
helix (K.K. Khanna and S.P. Jackson, Nat. Genet. 27(3): 247-254
(2001)). The components of the HR dependent DNA DSB repalr pathway
include, but are not limited to, ATM (NM_000051), RAD51 (NM_002875),
RAD51L1 (NM_002877), RAD51C (NM_002876), RAD51L3 (NM_002878), bMCl
(NM_007068), XRCC2 (NM_005431), XRCC3 (NM_005432), RAD52 (NM_002879),
RAD54L (NM_003579), RADS4B (NM_012415), BRCAl (NM_007295), BRCA2
(NM_000059), RAD50 (NM_005732), MREL1A (NM_005590) and NBS1
{NM_002485) . Other proteins involved in the HR dependent DNA DSB
repair pathway include regulatory factors such as EMSY (Hughes-Davies,
et al., Cell, 115, pp523-535). HR components are alsoc described in
Wood, et al., Science, 291, 1284-1289 (2001).



10

15

20

25

30

35

in the preparation of a nmedicanent for the treatnent
of cancer which 20 is deficient in Honol ogous
Reconbi nati on (HR) dependent DNA DSB repair activity,
or in the treatnment of a patient of a cancer which is

VYRR i n HR dependent DNA DSB repair actRGI/§B2004/001059

conprising admnistering to Baid patient a
ther apeuti cally-effective amount of the conpound. 25

he ependent _DNA DSB repair pat airs
A e bEPand BFEReent (Fsas) SrrerRRACVIR MORoF Gddsmey
COWEEWnPSn%OTISGSFeﬁﬁ%rqmﬁaocmquen@mrmwlm@hmh (Havié. a reduced

Kﬁlﬁf@ataﬂ%@l@ty\]@ﬁkﬁﬁﬂlr ISR - Déﬁ%ﬂ%ﬁro@( :%}uat 7t'h%§g, relative

(g_glgna)l) he ;€9Mpgn ent oftt ? gﬁ

repair paJtthva 30 n@Fquel Yoot Hi%e Ao e‘ienr‘???‘éomlp‘o”%ﬁ\ﬂpalr
paem_m@emslag remc\@m otNWPODIZB?E) in tRADSE Dr( NMOGRBEFY ,cells.

RAD51C (NM 002876), RAD51L3 (NM 002878), DMC1

7068 NM 005431 NM 005432
Thé&ﬁ%@%%ﬁ?ﬂ %fofﬁ%‘fr TORRDBATE P R&ﬁ%@?g%ﬁ (HRRRE)B%@G(“?FINPNA DSB
repapm PHERVERMAY PAMEOOYSIOR) inBREAZNS( MVITGBB0E®)cerRABED: of an
1n6Mcﬁh@578a?x)LngNRE&éhAe@\MﬂQ5590aeﬂ&QeﬁBiL 3[5 dependent DNA DSB

O r..proteins_involyed
reggMEng ]?é%)ﬂ&ngg thr%egglé} RS At v D\(]?}‘nc ePaleﬁuﬁaetf‘thBW are well
Chﬁaﬁf@ﬁés%dﬁ &8e EvEY ¢ E%gﬁ?é’sewmlés Wocect, &lt. al GelSejence, 291,

128451.289p5281535kna HR < QAR ONRNE Sy nal SO descLhdad i n
Wod, et al., Science, 291, 1284-1289 (2001). WO

2004/080976 PCT/ GB2004/ 001059 7 A cancer which is
Inde¢n ipsafeiyedHRdeiodent tORACDSR YT ephly maRyhaGoRPBRGAL
anQVcaJB@nSR@KZ Q:lfefQBﬁerftr pHQﬂé&:y@t@nEtGer @ﬁb}\f \Mai'/GP ﬂ;@i@ ctivity is
r.edu or. .apr a abdl
b RREER PR YRR by e ST VES Lt  hOTIRA G811 with, ohis
Ph?ﬁ‘ét)@@t gy the éﬁf%%nﬂRlﬁmﬁé@nd/Dwm,r épai rex®ression
anpabh\ayiviey e BRclICQdddr @RoA? Hedbé NeddiRe@NEr QbolDéKed in

a C The Vi of on or. re c
oo 0l B S LSRR sl 16 g SRR S i
thab%‘}q°§h§@ IPWlleh@ %ﬂ%é‘ro?rrhj/réeél’aﬁ@ér are@hlfsceleqn mutation or
pol ik Aphdeal i havege aneaasey avvbémaltsrylefd&lo@ntfdm eh'E%nple the

EM%?D erll%gmx %t:% E)%cge :-erglg(?ﬂ Fﬂlgfa%gpggﬁéﬁ (It-lugenes -Davies, et

alcha?%zétreﬂ%eézﬁnﬂfﬁe art (see for exanpl e, Wod, et
al ., Science, 291, 1284-1289 (2001)) and include the

BREQPpa%%eQE(éAJ iasfteelgno%go\{gmour suppressors whose wild-type alleles
are freguently lost in tumours of heterozygous carriers (Jasin M.,
Oncogene, 21(58), 8981-93 (2002); Tutt, et al., Trends Mol Med.,
8(12), 571-6, (2002)). The association of BRCAl and/or BRCA2 mutations
with breast cancer is well-characterised in the art (Radice, P.J.,
Exp Clin Cancer Res., 21(3 Suppl), 9-12 (2002)). Amplification of the
EMSY gene, which encodes a BRCA2Z binding factor, is alse known to be

associated with breast and ovarian cancer.

Carriers of mutations in BRCAl and/or BRCA2Z are also at elevated risk

of cancer of the ovary, prostate and pancreas.

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

and/or BRCAZ or a regulator thereof. The detection of varijation in
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In sone preferred enbodi nents, the cancer cells may
have a BRCA1 15 and/or a BRCA2 deficient phenotype

i.e. BRCAI and/or BRCA2 activity is reduced or
abolished in the cancer cells. Cancer cells with this
WREHIOISE may be deficient in BRCAL and/ or BIGAIB20§4/081059
expression and/or activity o8 BRCAL and/ or BRCAZ2 may
be reduced or abolished in the cancer cells, for

X ans_of nutatjon or polynorphismin 20 the
BRgﬁ@g%%BRﬁh & EeHCIRA O Brin P fiedits 28f Hmierrrikad ofior example
innBP a89%M56ér EPpGD'ymmthsmhausea, oeiie encadichgnder, E.A., Genet.

580Ul ataLys f t X, gepep whi
Teentodos ay?éR%Az%bgy th% oryn?act J}‘% kI ds. ccanf:er Treat

Regy . 107aeRP; 5911@00%)23 Jsss}ovaz@ BRem_aland BReA2sHE € SRiéIn 246-50
(2DUBPUITaRUPPERSSOR S, W2e%e @weqiohyp%aahi elase @B3)).
ook SRR &gl LD e S T RS ) Pt Bugy 1o
degfribepr dndduditsis- mes, 8t 1£0)., BFLL,611%20023)F35/The

associ ati on of BRCAI and/ or BRCA2 nmutations wth
M (lg ast ca cer VY'E)E -characterised in the art

UERAHT e 20 PP Ym%bp SIRFTPCARERT WREE, cancpranay fif yletected at
the- 111201(62@10291)61 lappl My datéaningf thdereEddé géne, variiaah nucleic
ac@HCQéiﬁ.}%na ERGA2 i NehoRd:d a.l.(étvg'i by UeRbSEG KNOUL ﬁ&s@ﬁce of a

ssocl ated with breast ovarjan cancer. Carriers
VAR | (g1 TR Gt OFISREADL A AP SEPRE 67 et o
risk 35 of cancer of the ovary, prostate and
pancreas. In sone preferred enbodi nents, the

Di divj dual is heterozygous for one or nore
——v’:né-f&—%i—ﬁ‘éne $8ns, such as nutations and pol ynorphisms, in
ThEBRGMN “amdnaricBRUAP ds asedk@elralorint hies ephvedtional sense to
re@%&re@Béongflc\{%gbr@éﬂl‘&ns{:fhéégrgootﬂaQSQ?76a cIyFl C struc%ure
havhRg fglosatt 156 Bestssthen, ofgEabkkanmple in EP 699 754,
EP 705 903, Neuhausen, S.L. and Ostrander, E. A
Th@egﬁématlzeﬁtng :lfusgés t%3tﬁé]-9t%%}1 cg@pﬁnés’th%tofoﬁ% -A-B-
Foul \rsl/1 Cancer Treat , Res ;{: 29-59 2002)
maéfaﬁ%?roxféfr er fuseql aropabhY SJRES %rc?(sa o §rEec - & naphthyl or
an(c2©®®ny13amawskovarhel\larommreym@&otnay B8Pt} se 1sblély carbon
ateleOM mape&&crprﬂgétda%ogfa@mgl hhd GRlkl 8P rret H@teﬁi%%gms,

QRS A8 oS B 3o desribed L0 Eiohes Davles el
argesbi¢ atied (i eferddy haye Hévdetestiadrity atoms.

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

with a benzyl group.

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

which ring is optionally substituted. Examples of these groups
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10 the nucleic acid | evel by detecting the presence of
a variant nucleic acid sequenc or at the protein
| evel by detecting the presence of a variant (i.e. a

qﬁéag} or allelic variant) polypeptide. 15 Definitions
88%{% ar omatic ring” is used herein in tHfd/GB2004/001059

conventional sense to refer fo a cyclic aromatic
structure, that is, a cyclic structure having

ndehdnuﬂuuseg 5rﬁa egiﬂ ofbi t in
i r t 1Q;|%d £ @tleﬁgen?eo Egga n%%r%r hLNY

|
tthi? ear % r ?n' @635?%ﬁﬂa€|Eyrqq?g§a?r%%§ﬁlP?rﬁ?qshdered to
beea@ a’??&}ﬁﬁf—ﬁylrln@rr betntilsr deenpiregeaegls) . The aromatic
ring(s) may conprise solely carbon atoms, or may
nor e heteroatorrs

r bon oms ,and._one or
Iffgc %fg% g rlngsh S FEeT s, hPeT &geheraiygah, legfg four, or
evep) fije 81?0?1361 Pﬁethezelag oftemiscare mgbyn pr gherabley hawe atoms
arki yelegftesi Krdnl Mgt IS . oﬂ}b%naﬁﬁ’@aﬁﬂlﬁhﬁf NGLSH rﬁacy:og?n and

oxgegzll %qlnlgyppeeférggét : ts‘d&@%lﬁa gr%%%Ubét I\Eﬁ%ent rhrlaﬁt %n.th no

onpri ses
heE%ﬁ%l%ﬁ?Péd ???ZeB%)fiﬂ@arﬁlﬁﬁCGFher¥ngyhtgn(ﬁmyridnnﬁhhchw¢t

nlmso@:}g‘ih@di}g@r (exarphe, ﬂyﬁ@ms?&.r@r aHy r@ﬁgflM'Ie)',Sone oxygen

consiger ei e en rou an_ar roup

rlcgrrprl S|(§gra df n‘gﬁl&e%grgo et ¢ ?]i){c%rg %€t ’é%‘%ag
(oOpA&RA’ - group. Similarly, the group benzylphenyl is
considered to be a phenyl group (an aryl group

Ifcgltf@ra!r%}ngglé ﬁ'nggllraes %E.Qemj:tln atrllr%) gl?%ﬂpéta era lyWIat hlee}ast

benzyl Ijigrou n one gro
thEdh St MBRt NG REORE Grat ‘F%rbgﬁourif}@orrpm-‘seggarlrm Agbms are
seheorral ifcom i migrogdn Chxhgen fandes@ipngieX rdul8@aBiOMBng¥hifl uge a

rihd NG cnat 9{@ r@,ﬁ-_@og?&-l %c.Etlgdar{Nﬁrow::arroqg?i N {1? eo§|e|n ring atoms

e S 0Op
‘l%%%‘t"qu%ﬁb‘aze%%p 88 %’fyqeﬁe%n?graéeps(%aaoomﬂese@mamr ring
atQCTItEBR00 0010588 ni%rbfed wda, ort&.ltsuapleuxl’l&tlnb|amotmeqll$c§bh1azole,
thb@i@%@ea alty A%l Q@cro@lﬁﬁrﬁloe'o et a%é J?ingldggxazﬁ. éﬁzonle or

(004 I e. 2-Pyrone can al so I der
OvaO

ar tic ring, but is |ess preferred. 5 1f the

aromatic ring has six atons, then preferably at |east
Thé MdHoma®kc ﬁ\ﬁ%nmglb \Ra®l ot low zgcgret ggbé&ﬂ%eﬁ%%ﬁ:%u%seat any
avalalal%(R.e rIrI;]ge p%ts:tr]i?ironrl n'ghese substituents are selected from halo,
nitro, hydroxy, ether, thiol, thioether, amino, C;y alkyl, Cs.z
heterocyclyl and Cszq aryl. The aromatic ring may also bear one or
more substituent groups which together form a ring. 1In particular
these may be of formula - (CH,),~ or ~0-(CH3)p~0-, where m is 2, 3, 4 or

5 and p is 1, 2 or 3.

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

discussed below.
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are selected fromnitrogen, oxygen and sul phur, with
nitrogen and oxygen being preferred. Suitable groups
include a ring with: no hetero atons (benzene); one

nitro%en ring atom (pyridine); two 10 nitrogen ring
WOSMEBBIt azi ne, pyrimidine and pyridazi ne) ; PEH@B2004/001059
oxygen ring atom (pyrone); aHd one oxygen and one

nitrogen ring atom (oxazine). If the aromatic ri ng
fiv LNgs t hen efer | east
Irh%lc'ie J:or?:eg(% L 3d l?:n’.?t%roupafe Capﬁ%%.x%f i .r% oy ncgquﬁgzo, Ca-y,
CBa't' o?r‘isc dr 8engksq é’@?eﬂuﬁheén?ﬁlqarrég@rﬁtomym rande sufl phuper of
cetvoh adtt sl | NBSr ieREhPIES @he Midigh WLhal10ne, Nk ru%@nhéicﬂgl
pea:ttgmné B L 9' gfkylt 8@0\%2! thrag%gn f&‘lcallaglf z%:t oqscar(bon gg Examples

yrazol e) atom r an) one
fughaup%toén?%lﬁrﬂ §bﬁé?r°e)lncéh%e Ay (’jéh h“ri@wenealémlﬁhurcl ; alkyl,
artd 9.4 101(.i SOt anat eshe2Biidt dZOrHY) magdnea:8NQcBbELi9GC8o other
1lmqa9msoxxgﬁua&ngg RN L ABZOLP 0Ly O%Xrgéﬁ'?e)the 0e ot

matic rin ear one or nore su gr oups
p’:a?lflédV“s absi T‘%\kﬁeési‘l?rrg IpBsFHGIEA. 2 PHYds BrQisfst ithaehirst prefix
mgtebgedtedeedt f3;omchbal o, 25 nitro, hydroxy, ether,
t hi ol , thi oet her, am no, Cl_7 al kyl, C3-20
The aromatic ring

het rogoy % nd . C5 20 ar%
SEM80° D RRRR EHERE Sabetatedemtygr Sﬁ%‘ép%PEhUder but are
natod énhterd fcgr mmethiyll N¢C1) | netpanlt K@l aprogyheses) rayutia qt,), pentyl

d‘pr Md1- ¢ )ﬁ'é‘ft‘?/ﬁ 19772%3%% ‘“ﬁ&{ﬁe%g), fecir y(‘é;.c,),

term™a

n
cﬁge& ﬂer gPaeC%er(Fﬁ ‘ilgeﬁylno(ﬁ@ﬁal ERradgsy bt (Fie)
regisedeeald (Bys) vemlengo@edyydwzg)en atom from a carbon
atom of a hydrocar bon compound having from1 to 20

)%’mp a?l %aglu?:s'é Rl ?E%ogggg%ggm%p%%glgeﬁ%}y g\ggllzrgsh ihelude, but
arga ok a’tléléfte@l tmsaetinl dé)(eeghylpdrCt) an-promsatidslat edbutyl

(a4 I-peHBPRL (gl £d)cs) | Th’ll%exff'e(cg)e,r %aazlm%ptyhn&! ydes
t he sub-cl asses al kenyl kynyl, cycl oal kyl ,
cycl oal kyenyl, cyl coal kynyl, etc. di scussed bel ow.
EXAPDER A0 $B0TE TR GRY 0841 B8 SoranGhed 4y lcordupst inélude

isk-loybp@r qups, ikbeoyyef (685 {&-ButH -tb,) Chelr-Sleyd0yc,), iso-
peg%'yZ’ (Cs), and neo-pentyl (Cs).

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

groups of alkenyl groups include C;.4 alkenyl, C,.; alkenyl, Cj-30 alkenyl.

Examples of (unsubstituted) unsaturated alkenyl groups include, but
are not limited to, ethenyl (vinyl, -CH=CH,), l-propenyl (-CH=CH-CHj),
2-propenyl (allyl, -CH-CH=CH;), isopropenyl (l-methylvinyl,
~C(CH;3)=CH;z) , butenyl (C4), pentenyl (Cs), and hexenyl (Cg).

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

groups of alkynyl groups include C;., alkynyl, Cz.; alkynyl, Ci.z alkynyl.

Examples of (unsubstituted) unsaturated alkynyl groups include, but
are not limited to, ethynyl (ethinyl, -C=CH) and 2-propynyl



10

15

20

25

30

35

C3_,, etc.) denote the nunber of carbon atons, or
range of nunber of carbon atons. For exanple, the
term"Cl_4 alkyl", as used herein, pertains to an

oup having from1l to 4 carbon at ons
‘303%/04@&3 s of alkyl groups include Cl-4 al k‘iﬁ“‘?‘%%ﬁ@%"”
alkyl™), CL 7 alkyl, and C1-%b alkyl. Note that the
first preflx may vary according to other |imtations;

(B Rpa@¥@Pl-en, faknpnsat urated al kyl groups, the first
prefix nust be at | east 2; for cyclic alkyl groups,

the first prefix nust be at least 3; etc. 10 Exanpl es
CyflogdkstrbsThe uterd) “srclpadkel’ alkkyhseyy bapsin nepkuteinbid an

aBhR ghelp |w|h'iﬂ:11i 84 t@so 'B?tcgoi.yﬁ Q;;J:Lup, ecthtﬂl id C%) m @‘ga%)élc moiety
O%@:ﬁwﬁg(%) Jﬁ% (é{ﬂro eae%iiﬂm %dré))an alﬂ%ffel&fl r{@f)tom of a

carhpgdetid ré@iZ‘)f at pherykcl{ CI@poundt watler ydarp@idgliclbing may
peantadecsd o&Glr@a,tanéecel(eo e%'rtié?ﬂ) u%%@a%%do“fully
’é nSybst i tutgd sat U{a(t)h |ne r Ic ?%oups i nclud

Ut ar e rﬁof”r hi'ted f?:l 8 aresy, (unless
owegweww(eesﬁleqﬁ-fbawludl(amronmpmn%m r(wt)om(scornus, the
térrhexytl aCay1” and10ddephyl siiCilassdd o @m}&%ny and

)féi%%'fﬁlgyzrwf ut Epgf&fafoil% ?:Eog)edhbrﬁl%gg?s ﬂeeog 1gorec Bb?zgllatoms

EX30p)es 1 @F OrBRY 9% €Brldadéyl prerps {radudarti-nevycpeatipll, Co-is
cxddmh1ky 25 chl keypylcalkhe, togr,mycabkesyl.”, as used herein,
pertains to an al kyl group having one or nore

car bon- car bon doubl e bonds. Exanples of groups of

Exgmpd | ofgcgapa iy gerre2inciiidreniyt ace motg|liimhyed to, those
d€A v atdsenyl . Exanpl es of (unsubstituted) unsaturated

alkeg}% t not, limted to,
et heny b ?Eéwgﬁ%“bg%ﬁl:igrﬁ mfaré&  Selpidsi i o)
C%Jﬁ%ﬂ%ﬁﬂﬂ <Eﬁ| | §V°1°b(9|q§®-lz ) CYCé@?ﬁ‘G}é‘éﬂylcs)r cyclohexane

(((611 netdlpheptnde, (€Q, (E)y1egtipropbué eqry) , (Ehkthylcyclopropane

‘?ntrﬁ‘ef%:ylé@obutéﬁ‘g J&e%e%heéﬁﬁ)ce,ﬁloﬂtlé}ggyg% The term

as used herein, perta
m?grrh@&ﬁy CREhd Cot ﬁﬁF‘%t}tY&F%WR%rtBB‘ﬁ i ple bonds
nébtaipl eshekangr @ips ddfethkyayylolgraups (Cne | nktnGRe 4(Cyq) ;

al kypyheuGlet a&%y@xelnc%dzgc@}é@mxbmpﬁmgpl es of

% nsubsti t ut ed unsat ur at'e roups i ncl ude,
CPL AR S 1 FrY‘f]ecﬁ’ultSne e&chﬂ/'nﬁycg‘é‘ﬁﬂtﬁw (Csb=CH) and

cjp%yhgp@ngylcs , methylcyclopropene (C;), dimethylecyclopropene (Cs),
methylcyclobutene (Cs), dimethylcyclobutene (Cq), methylcyclopentene
(Cs) » dimethylcyclopentene (C;), methylcyclohexene (Cq),
dimethylecyclohexene (Cg);

saturated polycyclic hydrocarbon compounds:
thujane (Cio), carane (Cyo), pinane (Cio), bornane (Cjo), norcarane (C,),
norpinane (C,;), norbornane (C;), adamantane (C;p), decalin
(decahydronaphthalene) (Cyg);

unsaturated polycyclic hydrocarbon compounds:
camphene (Cjp), limonene (Cyp), pinene (Cyo):

polycyclic hydrocarbon compounds having an aromatic ring:
indene (Cy), indane (e.g., 2,3-dihydro-1lH-indene) (Cy), tetraline
(1,2,3,4-tetrahydronaphthalene) (Cy,0), acenaphthene (C,»), fluorene
(C13), phenalene (C;3), acephenanthrene (Ci;5), aceanthrene (Cig).

cholanthrene (Cjq) .
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WD 2004/ 080976 PCT/ GB2004/ 001059 11 (propargyl,

-CH2-C=CH). Cycloal kyl: The term "cycl oal kyl", as used

herein, pertains to an alkyl group which is also a

C C|0y| roup, that is, a nonovalent noiety 5 obtained

‘Béz g a hydrogen atomfroman alicycl |P&T{(F‘??§04/001059

atom of a carbocyclic ring oft2a carbocyclic conmpound,

whi ch carbocyclic ring may be saturated or

unsaturated (e.g. partially unsaturated, fully

unsaturated), which noiety has from3 to 20 carbon
HefPEReY (AF eskthe e RESR &yt | eds, usert hedriey fPeshars to a
monov@lenti ngi@tyokbtaikieds by tiwotiing e Mydeygdnoatky|fron a ring

atlRC e i€l n ro rin
. Py

atro?(‘ﬁg HHSHE Othéfgfrfﬁ é?eﬁ HiBupst dfh1€90f36’&1 RyFO gllooeﬁg ring
heiftacpattensC3 R@:feyeblal kyth Glglbas dromonldoyl, rGdr kBoms, of

wh 6! BAkY| to @Bafe CYiGl08L KN vatdnrs Exanpl es of cycl oal kyl
groups include, but are not Iimted to, those derived

from saturated nonocyclic hydrocarbon conpounds:
Incpbivpoopaxte (tE8)prefickobis.anecy{ £4)Cs, CyLl,0pedt ANnote the

nu.(ngé} of Q‘Xﬁ Oehc%??@neor (rg’ﬁ%e Wﬁbﬂg@ﬂ)toéngll(gcg)wms, ézélether carbon

B 3/ %& (? gane di net h%/I cycl o ropane
2 (D?f)) * Fobia R8RSy, th FBﬁiﬂ%’ﬁéy%oOas used
hewgihy |R?F@ﬁmﬁpaﬂ€h€(t@©ocmkyét bydnwdnlammmﬁane ¢ Gihg atoms.

ExERp v %}ECzﬂh@SaB? Ke@g):ocgélrﬁt Ei‘é@éc 9@?\?‘:@ QQ?Q erocyclyl,

ne,
sat urat ed nmgnocyclic hy dr ocar bon
Csébgegﬁrnacé’ F%Jymcaﬁ g%“eerfé’cé’&@jl Eyred eo‘ifF@ﬁzécJ(Yé@ Ca-12
he@?éq’@ﬁéﬁ’ﬂt e e r@ycdyt! chaxereef{ddPclyl, Cs.ip heterocyclyl,

C.yeidtukcyed19pr oawseﬂe%)cycpylnegmlchc}{&ew@m? 1(C5),
nmet hyl cycl obut ene (C5), dinethyl cycl obut ene
nmet hyl cycl opentene (CO, di net hyl cycl opent ene (C7)
ExgBPIgA ©fcrotnsyenec (EEprocyfilivdt dwdupypc b utlexenebytCaxe not
lisated aloedtpdeyayeldaa ysrocar bon conpounds: 30 thuj ane
(C10) , carane (C10) , pinane (C10) , bornane (Cl0) ,
norcarane (C-7), norpinane (C7) , norbornane (C7),
Nih PR fhRRe (COLORZetHEaal i(fr)  (peteiydinndpht ellysrepyrrole)

(CECLQyrromisat Ye af €d 3ppyyayche £ 4)pdrogai-Bep: compouaRgs:
2H~pyrrole or 3H-pyrrole (isopyrrole, isoazole) (Cs), piperidine (Cg),
dihydropyridine (Cg), tetrahydropyridine (Cg), azepine (Cy);

O;: oxirane (C3), oxetane (C4), oxolane (tetrahydrofuran) (Cs), oxole
(dihydrofuran) (Cs), oxane (tetrahydropyran) (Cs), dihydropyran (Cg),

pyran (Cg), oxepin (Cy);

S;: thiirane (C;3), thietane (C,), thiolane (teti:ahydrothiophene) (Cs),
thiane (tetrahydrothiopyran) (Cg¢), thiepane (C;);

Oz: dioxolane (Cs), dioxane (Cg), and dioxepane (C,);
O3: trioxane (Cg);

Np: imidazolidine (Cs), pyrazolidine (diazolidine) (Cs), imidazoline

(Cs), pyrazoline (dihydropyrazole) (Cs), piperazine (Cg);
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canphene (C10) , linonene (Cl10) , pinene (C10) ; 35

pol ycyclic hydrocarbon conpounds having an aronatic
ring. indene (C9), indane (e.g.,

2, 3-di hydro-1 Hindene) (C9), tetraline

WQ 2094/80 ﬁmt et rahydr onapht hal ene) (C10), acendSH{HEAW/001059
(C12), fluorene (C13), phenat¥®ene (C13) ,
acephenanthrene (C15), aceanthrene (C16) ,

hol 20 P 4/0 9
LokaPLDGEnS (20, 192080 MOS8 T SO0 A0HEER crasn
Chér é%%‘?ydﬁ%afft%aﬁelﬁ dCa)r FORBYRAIEAL (‘gﬁév e’%iﬁr@bv%mzwe (Ce)
dihgrevéigiachyady ogermzahemdsfom a ring atom of a

het er ocycl i ¢ conmpound, which noiety has from3 to 20

ring 5 atons (unless otherw se specified), of which
Mot T8 45 r PG EohGHelo4E S th PrsrBhabiny, (Bech
ring has from3 to 7 ring atons, of which from1l to 4

Nz@[eo;{hagaﬂ%ger @atoms. In this context, the prefixes
(e C3_20, (<23 71 C5-6, etc.) denote the 10 nunber

of rlng atorrB or range of nunber of ring atons,
Osfitretohethiozirchdfs) ahdnmxaghidret ditbad:oms) Fo) ; exahpl e, the
term"C5_6heterocyclyl”, as used herein, pertains to

eter o¢ cI | group having 5 or 6 ring atons.
Ahpl @ fa%’rrﬁuﬁggof het erocycl yl groups incl ude
C3_20het erocyclyl, C5-20 heterocyclyl, C3-15

Eﬁ%%@égcé’ﬁlswosti@.&éé 59&&/an1¥? ’mo% %1%‘253 heteroccyclpzl groups

rtéero C5-12 eterolﬁ%rt teroc
ufa sgr 8EJ§/JCWE)91| Lom~$agC lélPﬁcyjcﬂ Wyc {S f?rm, for example,
furenhes T v i suahdai:&-rﬁbhmmranq@,yllyxfﬁampbes, ofibofuranocse,

ax{ms;wﬂﬂa@,s@etaﬁ{oogysér}dsegr g@aps éml ug%lﬂagyr@r{o%enot
erived :aziridine (C3),

alatz@wmrh%se( cﬁyu“é’w P9 BPPEE ?%‘Wdr BPYARYSRRY S /( OO,
iqppvrahdoste @elastor3rpyrsenl ame, ta2obydinegdr opyrrol e) (CO,

2H pyrrole or 3H pyrrol e (i sopyrrol e, isoazole) (C9H),

i_pe |d|ne dro I ne

1E?erltcc)’r h}/ocrygﬂjy%lngr Celﬂl he { r@?(:%er’?é‘séim oRiT GRetoatkyl
oy BFeroxetlané ﬁ(scdll)sed deskane Yetfers altw@r Bi-urcr) ogIBH)L, or Cs-
hée@bByc i RYHE ofdihad)td @%tl@@@@n? 8557 E\am/rﬁj'l@péffé}{‘)comon to:
bc(t%o’rllqclgshydr opyran (CO  pyran (C6 oxepin (C7) ;

Cs-20 aryl: The term “Cs.pp aryl” as used herein, pertains to a monovalent
molety obtained by removing a hydrogen atom from an aromatic ring atom
of a Cs.p0 aromatic compound, said compound having one ring, or two or
more rings (e.g., fused), and having from 5 to 20 ring atoms, and
wherein at least one of saild ring(s) is an aromatic ring. Preferably,

each ring has from 5 to 7 ring atoms.

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

Examples of Cs.zp aryl groups which do not have ring heterocatoms

(i.e. Cs-ag carboaryl groups) include, but are not limited to, those
derived from benzene (i.e. phényl) (C¢) ; naphthalene (Cjp), anthracene
(Ci4), phenanthrene (Cyy), and pyrene (Cis).
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30 S1: thiirane (C3), thietane (CO thiolane
(tetrahydrot hi ophene) (C5), thiane
(t et rahydr ot hi opyran) (CO, thiepane (C7); 02:

i oxol (C5) , dioxane (CO and di oxepane P(CCQ ;35
‘6%20“6’P?"83?ane (C6); N2: inidazolidine (C5), FCT/GB2004/001059

pyrazol i di ne (diazolidine) (G, inidazoline (C5),
pyrazol i ne (di hydropyrazole) (C5), piperazine (C6); WO
2004/ 080976 PCT/ GB2004/ 001059 13 N1OL:
t et r ahydr.oox ole éCS di hydr ooxazol e (C5
AL PRRYER S s f&P t%"E‘ES)"“E‘ iRy Y §8?a%|“@r6cﬁfﬁter°at°msf
inmughod ibwes (GO limétedhpdprygeazi net(o@en, alichydiboxazknin

“Aé;@}oafyﬁaékaﬁpi(xj I§ @ﬂkglcagé“ @KQ'dﬂ&% (ﬁg} convenlently be
I|d|ne ( ho i ne

reoff%ga. 85(%6 ng er%fé{ hu%ﬂ°8p(dgér8hﬂ (5?8@? i“gRates ring

atamsi o‘xfaﬁtél)?r(@bonan’doms 0 INttELkSAtonpxat Arefamely C&ach ring has

£RABPLES @hn§ Ubdist US £Gn{ BRNERROIBLI Q) 2 FONAGY ChitGCroatoms.
het er ocycl yl groups include those derived from

saccharides, in cyclic form for exanple, 15
Exfapadf® sids Ceézsbletesq@eﬁyhgrapabiirwﬂa%n@yé ate/yotut awidsd, to, Cs
hé“deﬁ*ﬁﬁﬂfﬁ@]ﬁ&ﬁps c&ﬁ@vé&'ﬂfoiﬂrﬂﬂ%% (@mepyra&%as_né Cehiole),
such as a rangse opyranose, 0 ano
rr?r%gp?/ar anogéy ranbéecplyazog b rpé(g cleoy(rl 2 dslamle)’
tlglé‘lzaé?om?‘laéﬂb%re 1sah@|zq1@|rob§/#amé§e 1523@h§p¢cr1@~csxa?dlazole,
tealzoaé l@y.ld okatiglaeb0ey Ginyl ¢, mhﬁrbefym g&auls@ de®ived from

k yC rein, .refers.to
1&&’}{%9%@ éygﬁlg xr(&e(taggr(?%g %w::hdat%§n @dl ?1a21ne)ro?¥]rlallfllne
(hrodhe?ing/ng- ‘E)y' EYSPRHIe SR CoNHITiLd; Pydf@tzhn$|ﬂg§ diazine)
ab tehaz2thearyl: The term"C5_20 aryl" as used herein,
pertains to a nonoval ent noiety obtained by renoving
a hydrogen atom from an aromatic ring atom of a C5-20
The @ﬁﬁ??%aré’érr%‘ﬂﬁdmaga*?ed bepffrbIRa hBATREN ote het e g atom.
two or nore rings (e.g., fused), and having from5 to

E)qunprl%ng@tcs 20 he@é%ar%edr%hgs E\Jhl ﬁa§$ p%geofus%@ gings, include,

rmn ) IS an aromatic 11 Nng. era é% eacn ring
SR SN R fiongC ReuaRy i I PHES mewoseb%mofuram
i s@relpenf atanys pemzo thi oplosreh odmddlegr dempisitiol @; Cio heteroaryl groups
derived from quinoline, isoquinoline, benzodiazine, pyridopyridine; C,,

heteroaryl groups derived from acridine and xanthene.

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

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

Ether: -OR, wherein R is an ether substituent, for example, a Cj.; alkyl
group (also referred to as a Cj;-; alkoxy group), a Cszp heterocyclyl
group (also referred to as a Ci-z heterocyclyloxy group), or a Csy aryl
group (also referred to as a Csp aryloxy group), preferably a C;
alkyl group.
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whi ch case the group may conveniently be referred to
as a "C5-20 carboaryl" group. 35 Exanples of C5-20
aryI groups which do not have ring heteroatons (i.e

20 carboaryl groups) include, but are not limted
W%’OO{‘/H%@@ derived from benzene (i.e. phenylBCT(@04/001059
napht hal ene (C10), anthraceneld (C19), phenanthrene
(C14), and pyrene (Cl6). WD 2004/080976
PCT/ GB2004/ 001059 14 Alternatively, the ring atons

d¥ i ncl ude one or nore heteroatons, including but
I T2t ed to oxygen, ni trogen, and sulfur, as in
"heteroaryl groups". In this case, the group nay

CHRHV @R ntrky &erb'énieflqrsed &0 as a "C5_20heteroaryl ™
group, wherein "C5-20" denotes ring atoms, whether

carbon atons or heteroatons. Preferably, each ring has
Aflontksta)s 7C(FNG: avieareinoR ishiaphadylomuBstiouénay efdyr Bgample,

H,h%t @[-Q@U.Qjﬂﬁ groEﬁiamls@Srﬁergédzgv hgt el .,OQ{ 3}laQ519u<p Cimv
ncI u 5 10 heter oary

kagﬁﬁs ’derl @}?eteg Tfry?ngf%‘%l(é}sotﬁf‘rlfSiSﬁ%é?o(Fﬁl%l-%)
hgsprpeyel vlageyl o) ori ai Haz elrel (dro3pdi alzol ey feqmeriaZol £ Cs-z
afyla2yd) a%@laﬁérablglrhalzlql ﬂky@.xé‘l.z&]pe Ef‘é?r?ﬁ@..églc% acyé groups
sddiazolgn | sot h| a&m oxadl §oé et razol e an

oxatriazol er heéCeFBaryi )r%p SWEV Ve GFFGhFHCHs
(Rroptarine, ‘E)S/Tq)éﬁ(ﬁ%a ¢ aiutgryllpy ehdaz (Fe) P, Dedizayl n@henone) .

pyrim’di ne 15 (1, 3-di azine e.g., cytosine, thym ne,

b%&‘ carggéflzll ngc£ &p ne) and triazine. The

ete oary onded via a carbon or hetero
ring atom 20 Exanples of C5_20heteroaryl groups

EaMeirC e @Ry 1 Se: , fUSﬁﬁb:{yllmgSacﬂdn@&tam’ ox%&rb@h?lﬁm -C(=0)OR,
o er.aar, rLoups._deriv
%r@ﬁefg 1ts an C@s@%% _L.L(Po t tugn @ “t’i%‘f“Bg%er?e%W ﬁ-.l&él{% group, a

enzofur an, 1 SO enzo ur an, enzo
Corog GEREFAY< 1L GHOUBY o W Carooriyd gt vedefeminly a Cy. alkyl

mfpno&maplesaﬁuweéﬂ @Qoup@ﬁb@@?@@ﬂ BEt 4R lndepyfrdl@e&eto,

- ter ups .de rom acr

C)?aé) {Pens, g@FhC}%% ?)’ve gi)q\éqg?ﬁéfer 5Cyc soq%gﬁd aryl
groups, whether alone or part of another substituent,

amgly {demeebyEes capbamyial hyideasubsi,t u&%m&be) ONE (06) NR'R?,

wHEREEn 9{10% Rseix%cﬁﬁgegén‘&ghﬁﬂ?%%é’ %b%@ltuene(‘:s, as defined for

addi ti onal
amino groups. Examples of amido groups include, but are not limited

to, -C(=0)NHz, -C(=0)NHCH;, ~C(=0)N{CHs),, -C(=0) NHCH,CH3, and
-C(=0)N(CH,CH3)3, as well as amido groups in which R! and R?, together
with the nitrogen atom to which they are attached, form a heterocyclic
structure as in, for example, piperidinocarbonyl, morpholinocarbonyl,

thiomorpholinocarbonyl, and piperazinylcarbonyl.

Amino: -NR'R®’, wherein R' and R? are independently amino substituents,
for example, hydrogen, a Cj;.; alkyl group (also referred to as Cj
alkylamino or di-Cj.; alkylamino), a Cj-zo heterocyclyl group, or a Cs.y
aryl group, preferably H or a Cj; alkyl group, or, in the case of a
“cyclic” amino group, R!' and R?*, taken together with the nitrogen atom
to which they are attached, form a heterocyclic ring having from 4 to
8 ring atoms. Examples of amino groups include, but are not limited
to, -NH;, -NHCH3, -NHCH(CHj3),;, -N(CHs)z, -N(CH,CHi),, and ~-NHPh. Examples

of cyclic amino groups include, but are not limited to, aziridinyl,



10

15

20

25

30

35

substituents |isted below 30 Halo: -F, -d, -Br, and
-1.  Hydroxy: -OH 35 Ether: -OR wherein Ris an

et her substituent, for exanple, a Cl_7 al kyl group

‘&al so referred to as a C1_7 al koxy group), a C3 20
Q2MHERYE yI  group (also referred to as a CBCTHEB2004/001059
het erocycl yl oxy group) , or a1§35_20 aryl group (also
referred to as a C5_20aryl oxy group), preferably a

agtlélnf?\i ,k)HyrgéplLH}nyy\D;%. .4'{[1.9%9791 %gﬁ%“ | eQQ}Q%%\lazeplnyl

jule¥ae) n nd iq % nitrl e,
Fhie fzﬁ R&E) Triompk %i o rBih S TS ag!ﬁnac%ﬂoups may be
suRAFS ek Pm, tlﬁ@rr ekagive any HE &h€l sybsaii kydntgr depinel aore, for
exiBkr egrdokyAScdzhoxy Bty hagYinmi@k . Cl_, al kanoyl), a
C3_20 heterocyclyl group (also referred to as C3_20
het er ocycl ylacyl), or a G 20 aryl group (also
A¢EfaE fle d( 3y L amines -« 20NR'G (2@ WA acyieyeiprRif &¢ ol ymad<Clubstituent,

fat Iéy(:amgl@,umydﬁ)@im| gsc,of aBCyBU gtgdSLlQ:;}pﬁ ci. Qﬂe@ggmcﬁﬂyla&?oup, or
i 0, cety
agﬁrzé Lo xf%ug d(re%t%%% but ])ky d)upc(mﬁtpﬁreferably H,
éhzjoi/lan pREnGHEY 1t”€8Fbo§QF eewné@xyau%-va@m@)l gr@@CGHa C-20
héiﬁazﬁsye.'ryl( gasbX ylrak 6.4 @O Xydu, a@ﬁéﬂfe@&ﬁw ,a Ci-7 alkyl group.

ERNGALDO I e IS _an
substglgguﬁtaL %%&gxégﬁps mg{‘fffe’ Ay reg?%u lmétecbé;ozo
ePbE%I'yTN}Eﬁ"OBbCHZS 302208 _-HNHCATY) Phgr oRp 2npr&éf memiogether
farCh_dyalicybtrgrioup, &Xanpl os ekasiar sgeQuMnibPL] Wdeimiayl,
alyt h@ﬁglmtdyhlmted to, 20 -C (=0) OCH3, -C (=0)
CH3, -C (=0 OC (CH3) 3, and -C (=0) OPh. Anmido

(car banmoyl , carbanyl, am nocarbonyl, carbdxam de)

- O)NR1R2 vvhereln Rl and R2 are igdepBade
am no substituents, as defined for am np groups.

Exanpl es of ang Bps igiclbide,.obut arg limted
25 to, -C (=0 -C (=0 NHOH3, -C (
- C (=0) NHCH2CH3 am%l-C(:O)a CH2CH3) 2, 8

R1

(CH3) 2,
wel |
ami do groups i rmUg# an@RgPIV  oget [REtpalmidyl

as

Ureido: -N(RY)CONR?R?® wherein R? and R® are independently amino
substituents, as defined for amino groups, and Rl is a ureido
substituent, for example, hydrogen, a Ci-salkyl group, a
Ci-zoheterocyclyl group, or a Cs-paryl group, preferably hydrogen or a
Ciyalkyl group. Examples of ureido groups include, but are not
limited to, -NHCONH,, -NHCONHMe, ~NHCONHEt, -NHCONMe;, -NHCONEt,, -
NMeCONH;, -NMeCONHMe, -NMeCONHEt, -NMeCONMe,, -NMeCONEt, and -~

NHC (=0) NHPh.

Acyloxy (reverse ester): -0C(=0)R, wherein R is an acyloxy
substituent, for example, a C;.; alkyl group, a Cy.z heterocyclyl group,
or a Cs.o aryl group, preferably a Ci.; alkyl group. Examples of
acyloxy groups include, but are not limited to, -0OC(=0)CH, (acetoxy), -
OC (=0} CHzCH3, -OC(=0)C(CHj3)3, —OC(=0)Ph, -0OC(=0)CeH,F, and —0C (=0) CHzPh.

Thiol : -SH.

Thiocether (sulfide): -SR, wherein R is a thiocether substituent, for
example, a C;; alkyl group (also referred to as a C;, alkylthio group),
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with the nitrogen atomto which they are attached,
forma heterocyclic structure as in, for exanple,

pi peri di nocar bonyl, norpholinocarbonyl,
thionnrgholinocarbonyl, and pi perazi nyl carbonyl. 30
WRi2AY/8VRR R2, wherein RL and R2 are i.ndepentfehiEB3p04/001059
am no substituents, for exanple, hydrogen, a Cl-7

al kyl group (also referred to as C1 7 alkylanino or

a C3_20 heteroc rou or_a
%5”22%81:% qu%éy g] O)“Bre‘frefaag? -3 3%¥dr g’é"‘él g %?W Bér%tﬁ@:? alkyl
gusYup - i nExdreleasef 6f-»a1351theipcbrotpsamhabudgs oty aRe aod limited
td32 ~stakendtogaiber W th the nitrogen atom to which
they are attached, forma heterocyclic ring having
from4 to 8 ring atons. Exanples of am no groups
Sylferide, (Bdfinyl nof ($Q) & t erpreip, R-iHR, sulMa@iBe sulisCHtuent,

fc(xCHa}iml?le, =] CpHS)kQL grBh;( CH2EHR) heterabge nHRRoup, or a Cs-20

f n roups include, but ar '
0BRSS, gReEVEh oA 0 BoURR DL e o0l el sronps
LEERAER VT4 A6 1959 ll%te&z &0 diSHyP) Cipy AR |-iSd FRAYFHCH; .

pi peridino, piperazinyl, perhydrodlazeplnyl

SMOBEQ H’]u fof}gfut ggogDE{p elrg(:l:.)n Th% Cyl Il%gfletﬂ’g’ %r gugnst for

it herr rin
e’éﬂﬂl@é?r t%éhtvsaldfefﬁu WeRRPhe? Ca-2b @ﬁte%ﬂﬂsyb TERRPOXSE @ Cs-zp aryl

gAIph O yd Birebancth &y, dakyd deybam Kambaey lakMsiiD)one groups

1né\.‘!|&igf _@tﬁ%gr V‘(@c@é gﬁﬁlt%]d %8 ar, (a‘BB %as&g%kiges%%bny{ mesyl) ’

exa ogen, a Cl | Kyl g
‘%—Pér‘a?eycT (= 0@?%%“3'0?“5 é-&stl’zdp lesg!rléalbvl_ pgieseblabl y
Hor a ClL_7 al kyl group, nost preferably H and R2 is

Tmaa% (semkgwa%g&, -(& g%@fﬁ*,ewh@r%g al ke group,

heterocyc| yl~ grou aryl’ group,
THE@F@P%‘P;Y gmEne pu Pkwuegfauﬁs definps) 8er gmineyyxavPde
Exprpaps oheiide, gdoups atrelneé, |buti bed roa, 1:iNHGA( £6) ~Chids)NH,,
-a (=sMcd,T0)c @B G8u,) andnaNHG 7Rk ciBy, R and R2 may

together forma cycflc structure, asin, for exanpl e,
succinimdyl, maleimdyl, and phthallnldyl ONO
SOFEnERiQO IBRKEO) K, niviydeimaReiini sty lampht haibisti tydnt, as

déirl@egofor Mm(l&)ngQb'BZ%dWﬁeIse' N s AND RS &hStituent, for

gen dent | ¥ am no
examp ; & Cimalkyl group, a Ciyoheterocyclyl group, or a Cs-zoaryl

group, preferably a Cysalkyl group. Examples of sulfonamino groups
include, but are not limited to, ~NHS(=0),CH;, -NHS(=0),Ph and
"N(CH3)S(=O)2C5H5.

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

which are substituted.

Brief Description of Figures

Figure 1 shows clonogenic survival curves of cells exposed to

compound (4) of the present invention.

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

Error bars represent standard errors of the mean.
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substituents, as defined for am no groups, and R is a
ureido substituent, for exanple, hydrogen, a

Cl_7al kyI group, a 20 C3_20heterocyclyl group, or a

group, preferably hydrogen or a Cl_7al kyl

ﬁ%ﬁ%’os‘éxﬁo\npl es of ureido groups include, bugcrépgzoﬁﬂqomw .
limted to, -NHCONH2, - NHOONHWE, - NHCONHEt, - NHCONMe2,

- NHCONEt 2, - NMeCONH2, - NMeCONHWe, - NMeCONHEt ,

- NMe CONME 2, -NI\/EC(]\IEtZ and - NHC(=0) NHPh. 25 Acyl oxy
Freverse est e1B) R, wherein Ris an acyl oxy

BBt itPuBRevS 6Fa%>851+ﬁ| /P8, (B4: M)/ ahRISEFHBARS Gres: : ) and
dhét@m(ty&CWZ‘JgI@O)ulﬁﬁ cels mrﬁﬁgZ@orﬁ:ﬁyho@ﬂ‘ Qitposreeter @&!lp)éund 4
E@l&.l b%r@l l‘é’pl)reg;regi:'psta%gp@le gogg ofAEYL QY. g oups
i nclude, but are not limted to, - Lo (acet oxy),
30 OC (=O) CHzCH3, -OC (=0) C (CH3) 3, -0OC (=0) :
Fiqn;qzzothyﬁ4¢ﬁ.aamaysaexb(:xﬁk &i2hs offhi @bmpounBHot the
hbénather r t t.her,
i R (4)(%9'1 hgﬁ)er C§B’t 8 J.eal%jl_ﬁg Bc‘ﬁfC%Z Jt:] ec:.ﬁn( M so

subst,ituent, for exan'p grou

cPRPSER TR %?RSA%:FC’?‘P&‘FW’CFH%WQ% oubpta Smn is clonogenic

s2O0U=20809 78 ca2PaF ¢ LEB2004(B3Q2 050 anﬂi7c@n;@%_m8@ted (V-CB BAC+:4)
I I O referably

CQ§$§ u%le %Jntgg?%%p eg(éx%n’p%lsgé 0 akyY%)W *§9r oups

CPﬁ‘&EfriHétl‘b‘h% are not linmted to, -SCH3 and - SCH2CH3.

5 Sulfoxide (sulfinyl): -S(=0)R wherein Ris a

rap fQxi-de tituent, for exanple, a Cl-7 alkyl
eterocyclyl group, or a C5-20 aryl
THE i3 LopiRe ePABF§CE_mPRpLY diroapch Bearpt e bhe present

iswrftdxndevwigrreupsplidaehbede, but are not linmted to,

-S(=0) CH3 and -S(=0) CH2CH3. 10 Sul fonyl (sulfone):

-S O)2R wherein Ris a sulfone substituent, for

IxHifp PESSEPICENTeRtIaPy HrodNsed EInebihetes 6oy cepkesented by -
AgBouypeferalal yCBoR8) sr pF sqfe@yPeayiioaf EIrﬁ:bIaYOI@s Chnéd @LLKsylmay be
bgﬁ% gﬁ@fﬂﬁ'a@éngf (a%Hl) Igl?n%rirgféﬁ%ralg{}f lé e bUt a escribed

ot limted to, nes
ag@(e*oﬁ&?—% rlnge—lea)&éﬂzwtl werd- Rk Hp ﬁﬁ@ehwn@eritws are
péefompb)y dhubkkbamedo (thi ocarbanyl): -C(=S) NR1LR2,
wherein Rl and R2 are independently am no

i_.tuents, as, defined for am no groups.
I?ut% fuseci1 aromatic ring represented byg—A BE bears a substituent

group, it is preferably attached to the atom which itself is attached
to the central ring meta- to the carbonyl group. Thus, i1f the fused
aromatic ring is a benzene ring, the preferred place of substitution
is shown in the formula below by *:

),

R1 %(X
RC1 RCZ

which 1s usually termed the 5-position of the phthalazinone moiety.

R! is preferably selected from H, Cl and F, and is more preferably F.
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Exanpl es of am do groups include, but are not limted
to, -C(=S)NH2, -C (=S) NHCH3, -C (=S) N (CH3) 2, and
-C (=S) NHCH2CH3 . 20 Sul fonam no: -NRLS( O)2R
wherein R1 is an am no substituent, as defined

PN P Bups, and Ris a sul fonam no substit &Jfﬁm“‘f“@?"m

exanpl e, a Cl-7al kyl group, &9C3_20heterocyclyl group,
or a Co5-20aryl group, preferably a Cil-7al kyl group.
Exanpl es of sul fonam no groups 25 include, but are not
limted to, -NHS(=0)2CH3, -NHS(=0)2Ph-and -N (CG) S
It( i9)PrEEHEEd ASakeRt | Bt aptR &OthHyPEeMms t hat form
t he above |isted substltuent groups e g. C1_7 al kyI

Whg%_g(l}b gte)EQL%yﬁhyl Qth}h h?orXma 1? Q%”E%e%’ rably selected

be 'substituted. Thu |r1| i ons- cover
frembsty LR Cganéaﬁ“slnwﬁcrﬁ'apetmtlm%ﬁ%ltmcb&-oo alkyl;
opPesealilpt sasstdftubequIa5 dxyguraotiosanms szQEth@BHCester groups,

wms,ggya vak gwe\&eswgétﬁﬁeh% @Beéee@atoqy ﬁ qungﬁ{&%any

present 1 nvention. gure
S“Pf/b’et“(tffci‘ﬂ]) ITRBP S 8?9@%‘??31%’@%%}“% amyde | LONRE /
opt@pelQy. pukSicekts thidenidroRkbmpoUsneXQodonello substituted
u ERk Ofg r Sy
o o804 D & e 0B Betaser gk atue
copgl &g OB dh2 ORFF Py Bes i By tedh rer 6}§>g3au§PHﬁ”é?é*1A)
sudnditwdefl Ci-antr¥ICr eR2d: et ibfa e Issbmtrncteutedoamttlemug)rm:ps, wherein

thRXPOSI 8ub O GRRROUN A re BN c LA S11ART €Sent standard
errors of the nean. § Figure 2 shows "an anal ysi s of

the effects of a conpound of the invention (4) in
whanot hiex lceX Imdyi he ¥Ricki MR*GRCA2 function in
conpari son to a BRCA2 conpl enented |line. Data shovvn is

I | of 2 deficient (V-C8
T ST LBAE B IAGSCE HARK AR 16 EEPT@oBtete BONET gt the grous

copgposingeof o Kowpbiwrhld yasuhsiyutrey Ceoneéhylatopohsnally
su%HEiﬂﬁfedpﬁﬁgoeﬁﬁﬁe%pﬂ]@né‘l@!yl OWRG L L] RefNCSHtE8Ra11y
sd%pelghté% gf%%nyipec tlonaiib seLstf%J£ed amido; and optionally

substituted thiocamido groups.

In embodiments where X is CR'R¥, RY is preferably H. R® is preferably
selected from the group consisting of: H; optionally substituted Cj.ig
alkyl; optionally substituted Cs.pp aryl; optionally substituted Ci_o0
heterocyclyl; optionally substituted acyl, wherein the acyl
substituent is preferably selected from Cg.pp aryl and Csz heterocylyl
{e.g. piperazinyl); optionally substituted amido, wherein the amino
groups are preferably selected from H and C;-; alkyl or together with
the nitrogen atom, form a Cs-zo heterocyclic group; and optionally
substituted ester groups, wherein the ester substituent is preferably
selected from Cj;-3p alkyl groups.

Particularly preferred compounds include: 1, 2, 3, 4, 10, 21, 74, 97,
152, 153, 163, 167, 169, 173, 185, 232, 233, 250, 251, 252, 260 and
263.

Where appropriate, the above preferences may be taken in combination
with each other.
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15 invention, where applicable. In the present

i nvention, the fused aromatic ring(s) represented by -
A-B- preferably consist of solely carbon ging atons

and thus may be benzene, naphthal ene, and is

VP dpopapiy benzene As described 20 above, t"lggemp‘?“%@”
may be substituted, but in soff® enbodi ments are
preferably unsubstituted. If the fused aromatic ring
represented by -A-B- bears a substituent group, it is

Iyreferth% aEtached to the atomwhich itself is
L0GHO0RR e es o rorS

he central ring neta- to the carbonyl
Infrledpd Fhirse #fovehers udedvelbrimbie idnig. i sala beorene, and

pfauegteamrﬂeeesertrheeepélﬁﬁeleuer&ebstﬂﬂ%k 1é S aSROMYLBe to

b
%gﬁéépgiéﬁéfad ? é% Hgy?%ﬁfél desngﬁetﬁ%%ogl rz%aféfﬁy%ﬁte) form
(e bhtqwéFéE|Qﬁoﬁ@1YﬁﬁeeF99reQ§O FE.WQilpF%fQQnabhylonal protected
femisect gthifleeny Ha G}%f@ﬂ;@gﬁ/ t@lmmsbﬁlrg-mrg&oﬂﬁ eifrﬁ:rl@fgey the

4 7 refer
PSP IR and BOTRre bt Aohy dFogRhetingh Tro SR5% iPge. for
SRR LS natfwegedélr?daa? niitts, aﬁxveulg PP cloav el \pnsd| prategted forms
oS afr emliid@rgneUp SeaNs4dSivi, Ng fferkhcOpb @ﬂ%}dr}éxyl groug also

J.r?tLiQ%lteEtweeQn ?co fg rky!-'o opt Isgfélolrysgfva%t I uilt ed as well as
A of R

opt.l on stltute ster
C‘tfﬁyfénéé‘eearl §66§€t9tteeeﬁ?rnf% 05reffé/rﬂéewl elrozle al kyI
optionally substituted acyl groups; optionally

1suMesti tadied  agl dQ gk OURS o 0N QPR | znaupgotci@g%ed

Ces’iﬁaga NGPRGEBED SMEYRRXTEE B 8N 18T B %D PR rEbP B Erederesmic,
ogtheadr cupnteonstist | Atpoferibherdpt | anadelrycsuistebui@@ric,
t &k ofBr 84 K¥on r SRt 9BRA 1 yorsé{'rpc%ertﬂ:‘tféq:mgs grpcl% XLg B9 not

0 tlonaIIy substituted ester Jroups,
lirited to, ‘cis- and trans-forms; and Z- forms, c , t-, and r-forms;

endo- and exo-forms; R~, S-, and meso-forms; D- and L-forms; d- and 1-
forms; (+) and (-) forms; keto-, enol-, and enoclate-forms; syn- and
anti-forms; synclinal- and anticlinal-forms; o- and B-forms; axial and
equatorial forms; boat-, chair-, twist-, envelope-, and halfchair-
forms; and combinations thereof, hereinafter collectively referred to

as “isomers” {or “isomeric forms”).

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

different polymorphic forms.

Note that, except as discussed below for tautomeric forms,
specifically excluded from the term “isomers”, as used herein, are
structural (or constitutional) isomers (i.e. isomers which differ in
the connections between atoms rather than merely by the position of
atoms in space). For example, a reference to a methoxy group, -0CHs,
is not to be construed as a reference to its structural isomer, a
hydroxymethyl group, -CH,OH. Similarly, a reference to ortho-
chlorophenyl is not to be construed as a reference to its structural
isomer, meta-chlorophenyl. However, a reference to a class of
structures may well include structurally isomeric forms falling within

that class (e.g., C;-; alkyl includes n-propyl and iso-propyl; butyl
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the ester substituent is preferably 'd _20 al kyl. 15
Wen n is 1, X may be NRX or CRXCR'. In enbodi nents
where X is NRX, RX is preferably selected fromthe

rou consisting of: H optionally substituted Cl1 20
‘gpQ Y088 i onal Iy substituted C5_20 aryl; offtVERAPYI05
substituted acyl; optionally 20 substitut ed sul fonyl ;
optionally subst i tuted ami do; and optionally

tute thloamdo gr ou nenboments where X )
ln%lfg%%( “i's *pref f ab? Pﬁs—lbu g%‘l‘%ﬁhﬁﬁw includes ortho-

, FeteTt Ecf Péhﬁl‘tﬂﬁéh%mnzbh& sti ng of H, optionally
substituted Cl1-20 25 alkyl; optionally substituted

nal | bt tuted C3 20 heterocyclyl;
e ks uShin A08: b eoBor it bs rATePREr iR gprms, o sxample,

ke§8bst¢ft°d€nt ang gpeddesdokys salsedh edidrr erarBle? Otlse olaowhing

taG%oxR@rnftﬁb@E.ﬁ@Wk)élto/érﬁ)lg 1R REAZhIN ) an i A Q0AS la}ﬁ.cohol
roups are

Jtuted the a
am%?'?er L RTARS eI ec c\’l\}jor’%f‘he tgﬁﬁk@i”fdeﬁg%ﬂl"lorlvf oget her
nWPﬁOGD’rPHéamrt lﬁegewta?péﬁ?l-frurtma 05 20 heterocyclic
group and optionally substituted ester groups,

n the ster t| t uent r ef er apl sel ect ed,
'ﬂ(?fli(o ivalntgg% 215 p’ﬁ%srel”ltcb? I opret éPFeBaumme“C pair
llééﬁ’bmﬁﬁﬁisbﬁh@w ude: 1, 2, 3, 4, 10, 21, 74, 97, 35

152, 153, 16 167, 169, 173, 185, 28R, 233, 250, 251,
252, 260 and 1 263. Where appr oprlAate t he above
preference’s mayHbe taken in conbijngtigh with each

ot her. 80946 PCT/ GB2004/ I ncl udes

O her Forns | mtheﬁﬁﬁvé3 are the ywell known
ionic, salt, e,Nan(qu)n prot ect ed rh/T(IT)ﬁse

substituents. xahpl &, a reference tol 5
carboxylic acid \al so includes the &ni |,5:
(carboxyl ate) form (- ), a salt or sol vat& ther eof,

as well as conventional protected forns. Simlarly, a

Nokef emaem @gewfmmm mlgagal Pird RELUASS ©DEneRWOL AN %ﬁgounds
sol.vate of the am no gr

Wlftg °on efﬁnﬁ?*“ee l§°ﬁ%ﬁr EHP%?%%lgaft FR¥ SEmplgg H may B in any
isebpwimtiosnal iprlotéey &d, f°8r i) ,1@nodf’ HamT)ammmagrmpn any

isot8hl @rdoym, aidQl:81 £NGERt ®ca Lhydnexyb AP 5 al Shy 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 isomeric forms are
either known in the art or are readily obtained by adapting the

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

Unless otherwise specified, a reference to a particular compound also
includes ionic, salt, solvate, and protected forms of thereof, for
example, as discussed below, as well as its different polymorphic

forms.
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i ncludes the anionic form(-0"), a salt or solvate
thereof, as well as conventional protected forns of a
hydroxyl group. Isomers, Salts, Solvates, Protected

Fornms, and Prodrugs 15 Certain conpounds nmay exist in
WARGVY8M e parti cul ar geonetric, optical, PCT/GB2004/001059

enanti oneric, diasterioneric, 2?tapl nmeric,
st er eoi sorreri c, tautoneric, confornmational, or

gg?k%%ﬁcgggggféne %l éjesd. %bfgtr rrgggecpare{,n %)L%:dlr{[a, arﬁcysor%handle a
C%ﬁeéporsﬂr%dl%%l? <9rfnr§he RCti%e compgupms §of op¥AmelD. and
pﬂarfneéémtlcﬁilﬁ%c]apt%&ﬁf GEII‘B ExpmprEk ()f)plfafiﬁnﬁﬁeuﬂ.‘(ﬁiaQiy

acer:%%L?bleaQnggmr%t %.‘LS usse XrﬁerE}Q,d e an pr&Fﬁ}EaCEUt‘lgf‘lly

al - anti C or s,
A%‘?@tafékﬂjélaéf—ﬁ'éd tir'ofh%lfm béa;-r 6<§Ina1'r1-9 (ﬂﬁ\/’r"@t -
envel ope- and hal fchair- forns; and conbi nati ons
hereJCnafter cc} l ectlvel refﬁrred

%xrrnépl’e’ (.L B e for rf“sl'p)rll 259 128 fté’Bﬁf)b?ﬂ?& pEoup
Wﬂlf?hcliﬂ"*}%tb&l F‘Ph‘émffbr M 9it ~REQH endiyshe i 1€0Q nurtber @fsalt may be

f otk e e apB{llyifHI::ClEhbé)tJfo@r ITBExaN@ﬂSs tmtsul’@&%l%pﬁné‘ﬁ;anlc cations
S ow I, ner ecCl ICa y

I SPRRRET B i Lol i BAE i 2"l S Gfh  ApL am c,

aldiad dpe LR3ATER( ﬁ?tWﬁSFWMPPo%I )aquyg(er sar{d oghey S@I‘FBPISS such as

AMhi cRxaihfear oifNsuidaple uiaaié omzlbﬁﬁ wernuad Outl atd 6ot
l:ﬁﬂ@@d F@J ela%m?%f:.\}nheiogo J.' teI 9nN a%%ogsbsltr:{tg%ﬁgzmnomsum lons

hox
6héft rt ’&HF*Be' AR r " asN%v )ref @P‘élﬁ@eest Qfl sagnes spifealleapubstituted

ann®A LB , 10&535:@%&1’1’0@&/&@&%5 ﬁﬂ‘dﬁ“f’ethﬁﬁﬁ% illmthﬁiénﬁne?
rth rophenyl .is. no

dlcgrfﬁgﬁ%aggng referen hiamlflg f‘bt% ST UCY u?%}fylengghﬁme'

ethangl @Hinsr opheArcl ppikey epirerazéner diepavianiaee| ass of

PN UBé YA S MERY, w&dohihachnudmtnreucému alrbyet15RTBE] Cas well as

ali g LD nd " e yl
o Rl o0 3 LyBind 23b EARTaLE. B o{iyedsont moeTRen
q‘?@?F@@O@&V“GB’i‘@‘SQO“ZiS MEﬁUdeS n-, iso-, sec-, and
tert-butyl; methoxyphenyl incl udes o. rt ho- , met a-,

I@Q@lep@&@o%hh%wo%@aﬂ% o;fh@asakz.oxfsn@e&%}ayf"&g g%%c 1Ohay be

ertain to tautomeric or ~exa
GPiC End-enoltt B2Y 6’FrrBNH3a)s' tﬁenf"i‘)rsaéia‘iﬁﬂ ge foined with a

sfiglabbeM arg.on. Examples of suitable inorganic anions include, but
are not limited to, those derived from the following inorganic acids:
hydrochloric, hydrobromic, hydroiodic, sulfuric, sulfurous, nitric,
nitrous, phosphoric, and phosphorous. Examples of suitable organic
anions include, but are not limited to, those derived from the
following organic acids: acetic, propionic, succinic, gyecolic,
stearic, 'palmitic, lactic, malic, pamoic, tartarie, citric, gluconic,
ascorbic, maleic, hydroxymaleic, phenylacetic, glutamic, aspartic,
benzoic, cinnamic, pyruvic, salicyclic, sulfanilic, 2-acetyoxybenzoic,
fumaric, toluenesulfonic, methanesulfonic, ethanesulfonic, 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
cellulose.
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tautonmeric pairs: keto/enol, imne/enam ne,

am de/i mno al cohol, am dine/am dine, nitroso/oxine,

t hi oket one/ enethiol, N nitroso/hyroxyazo, and
i-nitro. 10 Particularly relevant to th

jtrol
‘Bb %(’é/r(f?&?“nventl on is the tautoneric pair |I‘T%‘F‘?23?4é‘191059
below. 0 OHNHNBiINNO BO2R ° KIL_ XR cl~ R c02
RRCZ Note that specifically included in the term

qFTeit o) 1 th one _or nore.ipsotop
gubst | %u?%‘%gggﬁgréy;%&l%bwe ey Be F'n pgﬁ§7fYr, g@fit{,ﬁ{ diandle a
P BT PP AT UFCAG2 A, °f2FP% @ctlaﬁdcoslﬂoprrt} Cheatedre "solvate” is

uaey heirsdt oipi ¢hé ocanvenntdbndl BEndRCo 18far @aBda 16 81@}("%/ solute
(Qeg||&c@DVe|éﬂﬁ QQﬁé saﬁgrég akDEd %5H?0u%#3 gnge SHEE If the

ke. n| ess ot herw se speci
S? Veéltpé?t‘factlﬂrar R mgdunte niaﬁc%dregvame%tdahm@memto as a
hydrate, Foc|exdinpde ( whobhy-rorixpes t iaably)ydradsPrd & radnflydrate,
e@ther mxtures thereof. Methods for the preparation
(e.g. asymmetric synthesis) and separation (e.qg.
fractional crystallisation and chronat ographi c neans)
Ipfnayubh ¢womprect for desirable 2& girkhere k@ﬂ\t\/lﬂfj" n atnhgzmary;andle

tRE a@;rt@vé Qﬁﬂipbﬁn@bltrﬁ' n@ﬁen@éa?ﬁ?%ﬂo%gc'zaﬁ forf%t 2 term

Eﬁﬂg lg)((arel n, or kn nown nanner.
TBEal oY IFRPSESS JEET | T, Uaed BREPBRC oEBaERS T 2 compound in
whigtt iooal ar rf@@ﬁ'pmarutlabsﬁmcmmmhaxd@soupmla&e pAdtdected from

uﬁ&is\i@ESle a'fl‘ldzm@[:ﬁ %ta@glcgrg My Af J.ghe ’n. f:f‘?e dt3frfner L

[ n(;?fos Jm%;scusse bel ow, as “wel as its
PETSTRSH pf 7o BT s m%d&}%d@%n PEST/2GB20%RH 09105Ting group
022a Plopksd ve bbenigmigeatow . dely pabtectimgpeepadcive functional

gﬁwﬁ f Yea@lﬁdfn@r 11@%’1@'19(; Bt He@l rl?&BQng&g r%gl:{:l\%f fhngtlonal

f
e A %%ﬁe(CtlE‘?(aW&I ggofgfeted group; the

pmf:ﬁcﬁag@lgqogm hgy be removed, usually in a subsequent step, without
substantially affecting the remainder of the molecule. See, for

example, "“Protective Groups in Organic Synthesis” (T. Green and
P. Wuts; 3rd Edition; John Wiley and Sons, 1999).

For example, a hydroxy group may be protected as an ether (—OR) or an
ester (-OC(=0)R), for example, as: a t-butyl ether; a benzyl,
benzhydryl (diphenylmethyl), or trityl (triphenylmethyl) ether; a
trimethylsilyl or t-butyldimethylsilyl ether; or an acetyl ester

(-0C (=0)CH3, -OAc).

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

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

For example, an amine group may be protected, for example, as an amide
or a urethane, for example, as: a methyl amide (-NHCO-CH;); a benzyloxy
amide (-NHCO-OCH;C¢Hs, -NH-Cbz); as a t-butoxy amide (-NHCO-OC (CHz3) 3,
-NH-Boc); a 2-biphenyl-2-propoxy amide (-NHCO-OC (CHj),C¢HsCeHs, —-NH-
Bpoc), as a 9-fluorenylmethoxy amide (-NH-Fmoc), as a 6-
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acceptable salts are discussed in Berge, et al.

"Pharmaceutically 5 Acceptable Salts", J. Pharm Sci.

66, 1-19 (1977). For exanple, if the conmpound is

ani onic, or has a functional group which nmay be

WARIAIEITSe, g, - COON may be - QOO ), then a SATCHAYEES

formed with a suitable catior?4 Exanples of suitable

inorganic cations 10 include, but are not limted to,

i i_on u s Na4 and K L kal i rih .

“l@r%"%'ﬁé BBy o8 NP e 80 2 st T DS Bid ey amice

(-HE-TeRF3+. aEﬁaﬁp?e%—téﬂCBLmtoaﬁhéleani@e clat'Hofrec), as an
al&pmxgd%ml&)élt(—aﬂeAnQic) | ddrid ed- ﬁ&ny&gﬁmﬂdﬂ@lb@t{hﬁlox? amide (-

ey Br ¢ ORerdds Sk st ot AP Bennd e Ko

substi t ut ed 15 anmmoni um i ons are those derived from
Foet ydraiienes dijrebhyjllamaaed grdhﬁwa{yohexyicad@ceed as an ester for

hyl hyl
exér(‘t%leé % an;rp%l %2 a{ﬁt%? gt y elqg& s %r, —but ester);

ariol ani ne, am
a Bhehyilper} aﬁ‘i%’e, echold e tﬁfé <‘P 1P$§,1 %ﬁ@r)' a trlCm
alky DSEIIA0] NeLkeS ewebt; ag aam_{gmx@rchdls, aBkih e@Set Y&I.BE a
begg %{s&lrenm, I’]aenz.t ?\an )gster) %ﬁggggnz%ﬁngat ngaerxyample, as a
mekhyl gifiige- or has a functional group mhlch may be

cationic (e.g., -NH2 may be -NH3"), then a salt may be

0 t I on I Of | t.abl
Por EERELY ' 2 hial YR, af s BeoBAHR B5 LendbbilR T-om, sor
extaﬁﬁ%% dEr | i‘/é?f“fzi‘/bn*ﬁ’t%‘?ét’ﬂﬂﬂ G ﬁ@e'ﬁaﬁ‘éid@‘a?ﬁhdlaﬂlb%r (-5-
CHeytir (@Ot i.c, hydrobrom c, hydroiodic, sulfuric,

sul furous, nitric, nitrous, phosphoric, and

phosphorous Exanples of SU|tabIe organi ¢ ani ons
Tt BRY (Rfe COPURNIgNE PotdesifRied LPoPrePRg8e RIEHIEY e RTFY/6/ handle
thkehectiold ewhpgpndr anihe @6imlif acetddrugpr AMeOBeem “prodrug”, as

us%HCﬁérrglg‘l ngé’:&%llhg % %grﬁﬂv{n‘a wlp%hlm ngn rde%g&ljflseg ée .g. in

ar I C
Vmpeusclelﬁyd?ltﬁ(ylﬁai%ﬁdc acghﬁwoaew}de @mptea\ﬁrilx, the prodrug is

1n&&ﬁ.ﬂd‘él @r 1&8Nzetlve GhANaEAL ,acﬁ)WdJ\élofépo&ﬂi | 8M€lhGs provide

d%&|—. | C 213681 YDz G oy, Tl jes.
@ t eosuﬁl %nl C, 8 Oﬁ%nesuﬁoaf oﬁlnc Orn?‘ lé%%"sldﬁ Bﬁ?%e,rtles
ethane dlsulfonlc, oxal i c, |seth|on|c, val eric, and

Fogl ugaiple, Bamplesrafs 3be sebteabl & pakya®@iive aom@isd (e.g. a
phgﬁgéjf‘@%q]’ca99§ a%rcg é&Le' hg]ccjl gltcgllég} qgg?le de%rte¥?d fl:{ugmng

ow ng yneri c acl
me&aP%b%&?hth?IEStéél‘i“{ﬂU@sé CV@)?%&/SO%QWB‘—@ to yield the active
drRET/ CBRO04500%009y be formed by esterification, for example, of

any of the carboxylic acid groups (-~C{=0)0H) in the parent compound,
with, where appropriate, prior protection of any other reactive groups
present in the parent compound, followed by deprotection if required.
Examples of such metabolically labile esters include those wherein R
is Ci-zp alkyl (e.g. -Me, -Et); C;.; aminoalkyl (e.g. aminoethyl; 2-(N,N-
diethylamino)ethyl; 2-(4-morpholino)ethyl); and acyloxy-C;; alkyl (e.g.
acyloxymethyl; acyloxyethyl; e.g. pivaloyloxymethyl; acetoxymethyl;
l-acetoxyethyl; 1-{l-methoxy-l1-methyl)ethyl-carbonxyloxyethyl; 1-
(benzoyloxy)ethyl; isopropoxy-carbonyloxymethyl; l-isopropoxy-
carbonyloxyethyl; cyclohexyl-carbonyloxymethyl; l-cyclohexyl-
carbonyloxyethyl; cyclohexyloxy-carbonyloxymethyl; l-cyclohexyloxy-
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23 It may be convenient or desirable to prepare,

purify, and/or handle a corresponding solvate of the
active conpound. The term "solvate" is used herein in
the conventional sense to refer to a conplex of solute
WQ 2408016 e conpound, salt of active conpolifdiCBEAY/001059
solvent. If the 5 solvent is ®ater, the solvate may be
conveniently referred to as a hydrate, for exanple, a

c g \ d.é n .ih °) Pol-(4~
TG ot s DRy A Y b g 11

ma

t‘%ﬁ%f‘@ﬁ TR AL o0 CERRPTYA PR YR EApound in a chemical ly
(preetectwitobgranylTherbenynoxyohewilcaddy protected form”
1%—@5@&%&8{3%an‘}§5E?f%%y&@xfet%?ﬁ'p.ound in which one

or nore reactive functional ‘groups are protected from
undesirabl e chem cal reactions, that is, are in the
Fygher ofuigabpe gpreciced Trmpr dtelctdengherrbopaaland gnourlate

o eSS TR R s @10 ORI nlle it

PRGS Eﬁ?a i e%@f’ Hg'i)’%s Eﬁvgﬁa\%ﬁﬁn o‘fj%é‘r Cﬁ%%‘r%ftg?:’??é’d'pf“@ﬁﬂjit\?e

f¢ldeved drtahydgeaamesiean tioe fpem fao pheshhonatdoarouaf £ @Ot (<0Q (OH) .

Sﬁrc!gxerrgp!jag&@ggglllgi Q_llﬁégéd;%g gﬁ@i&?téf‘g e&%%fsho%%igg metabolism
usu i . . W t hou

tosd%se:(‘gn%ealalcg“é%/fdég?i”Hg#‘t %’égﬁ@%ﬁf’ﬁ‘ﬂ °8F* t he ol ecul e.

See, for 20 exanple, "Protective Goups in Organic

A BEsd SrobiTuga@enadidatfa Mbsat 30154 1\QR1aIGW active

W1 ey . and Sons, 1999).. For exanple, a dr oxy group ,
TSRS (0 PobbIRIAS HHEr nBro| RS AN Gy GRsction, yielas
the @t Rrmppwrd.ex Aaplexampde., dhe- buvddugenderbe a sugar

dharayive 22 BeRzhydky¥bsiddi pheYamel hyd )maly Ie tanl b¥ino acid ester
y

d(;t(lt.qliaggegyl methyl) ether; a trinethylsi or
-but de'l nmet hyl silyl ether; or an acetyl ester (-CC
(=O CH3i -0Ac) For exanple, an al dehyde or ketone

AgHRYRs My be protected as an acetal 30 or ketal,
es ively, in which the carhanyl group (>C=0) is
P ESTY hPhER IR 1 rREr et piih vews
kR éR%ﬁﬁﬂ%?FlemSrpﬂPﬁ%ﬁ%ﬁnalb%ﬁuﬂoﬁ 1#E9Q§ﬁdé¢mum§tbv} (Me), ethyl
(dﬁﬂ_t,oﬂep@:l&@llp (hBr >r,eadbl%¢ob9?erﬁrﬁt eﬁ-b@yl th‘ih’tQ',Y%é§t—_ba.1tyl
iing_a large_excess wat er | i e presence of, aci
R s n e B e By DL el - BT e it
(ebEdnipl eenzyd dRnlamingehtirl dnapit haathoxyorMeXameltboxys(ELO) ,
bénA|h hybz)amade {cWHCOAH3); a benzyl oxy

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

Synthesis

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

to those described below by the use of appropriate alternative
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am de (-NHCO OCH2C6H51 - NH Cbz) ; as a t-butoxy am de
(-NHCO-OC (CH3) 3, -NHBoc) ; a 2-biphenyl -2-propoxy
am de (-NHCO OC (CH3) 2C6H4C6H5r -NH Bpoc), as a
9-f| uorenyl met hoxy am de (-NHFnoc), as a 6 WO
WOAWAEEY76 PCT/ GB2004/ 001059 24 ni t r over atFG/EHAJ04/001059
am de (-NH Nvoc), as a 2-tri @éthylsilylethyloxy an de
(- NH-Teoc) as a 2,2,2-trichloroethyl oxy am de
stétﬂﬁﬁTEQ an allyloxy amde (-NHAlloc), as a
pheny sul nyl)ethyloxy amde (- NHPsec); or, in
SU|tabIe cases as an N-oxide (>NO). 5 For exanple, a
Cogprindeydf ctb@c'pdemupnmibe myobecsetthasi sdd est eeadtdlon of a
coffAMRl 65 AymudR {£1-7 alkyl ester (e.g. a nethyl ester;
a t-butyl ester); a Cl_7 haloalkyl ester (e.g. a CL_7
trihapbalkyl ester); atriC2 7 alkylsilyl-Cl 7 alkyl
or a C5_20 aryl-d _7 alkyl ester (e.g. a 10
ryl @¥der; a nitrobenzyl ester); or as an ami de,
le, as a nethybmautade. For exanple, a thiol
y be pkptected as a thioether (-SR), for
, as: alpenzyl thioether; an acetam donet hyl

R CH2NGIE (=0) CH3) . It nmay be conveni ent
or deS|r$bIe to prepare, purify, and/or handle the
actlve COQpoUN in the formof a prodrug. The term

1
“prodrug", as ?Lsed herein, pertains to a conpound
in W iGHR, RVWﬂ%nanﬁﬁﬁQQbh§Eyjd@@lﬂhd| R120 &ic¥Rpound BEdSoAdIga 2:
deS|red actlve conpound. Typically, the prodrug is
HN a or less active than the active conpound, but

ggﬁg OV|deﬁn@ﬂuﬂmtageous handl i ng, adm nistration, or

lic properties. For exanple, sone prodrugs are
gs of the active conpound (e.g. a 25
ﬁhyglologlcally accept abl e netabollcally | abile

lne@tl@w n, D nge aqatﬁtgoéel §mprtek}§o§§ffrde9m Qn%eog%%zeme of

is cleaved to yield the active g ‘esters
2 BRIFPHEER AP IESE BTy c%ﬂﬁ SHAmPIS 2ok ﬁ}ﬂeélzoblflazé’ﬁylbﬁfl)’
1,1 h® seaeboeadthgl acdm ugl 0exe £ néXcHreXS, IR (Lhedpabepiazol-1-

yl?ofrﬁogng-k%et\@a;ngth %&&P%%@dﬁroghé’é' ke Py Ot ection

reactive groups i'R The parent
(dEmprERat AR N TP B IR Y cafenddiBidd on i f required.
hy&xanpbesdofhysinchysemizabold-oak| yid abkl greashes sof Achuske, for

ex£$5¥%ed%@§%ﬁ¥oﬁy§%thylamine, in a solvent, for example

dimethylacetamide or dichloromethane, at a temperature in the range of

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

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

of the activated species with a compound of Formula 2.

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

Formula 3:



is C1_20 alkyl (e.g. -Me, -Et); Cl_7 am noal kyl (e.gqg.
am noet hyl ; 2- (N, N- di et hyl am no) et hyl ;
2-(4- nnrphollno)ethyl) and acyl oxy-Cl 7a|ky| (e.q.
acyl oxynet hyl ; acyl oxyet hyl; e.g. pival oyl oxyneth
WeHY hyl ; 35 1-acetoxyethyl; CTIGB20041001059
1-(1- nethoxy-l-nethyl)ethyl-cé?bonxyloxyethyl, 1-
(benzoyl oxy) et hyl ; i sopropoxy-carbonyl oxymet hyl ;
1-i sopropoxy- Eprbonyloxyethyl
cycl ohexyl - car ‘nyloxynethyl 1- cycl ohexyl -
2 ; | ohexyl oxy- car bonyl oxynet hyl ;
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; tetrahydropyranyloxy)
% 1- ( 4-FBW3Rydr opyr anyl oxy)

oxyethyl
(4- tetr@hydropyranyl)carbonyloxynethyl and
ety ahy nyl;\carbonyl oxyet urt he _
i v‘hﬁahlﬁé g?o%; g’%?g?&r/rssl Y gcf e’ p?l%sphon%\ undaﬁg Fortila 4:
egcoI* e salts In particular, hydroxy groups (-OH),
be

made into phosphonat e prodrugs by reaction
chi*@tpdi benzyl phosphite, followed by

tion, to form arghpephonate group
. ?%}ﬂZ &0 Such a group can be cleared by
jjmes during netabolism to yield the
active 62? hydr oxy group. Al so, sone
prodr ugs ed enzymatically to yield the
active potind, or a conpound whi ch, upon further
chem cal reactlﬁh yields 15 the active conpound. For

1§>‘«ﬂméhew geapr&@(ly&lmydpﬁr@dsugﬁr Q'lgg({:ly}.% lo¥€4 Oc.gompound of
ot her si de conjugate, or an am no ac

0
> Feetee 90%'}‘1} FaPPRROVIAC Brﬁﬂ’fﬁ‘ulazd FBi‘t‘E&h\?QHF%em?é hh%wmer for
egdmgrliec by drmziet | lmgirate, rgprieselityednushengrestice lofiosmbase, for

eﬁwﬁvw{ét@l@&amiml %gw&ati% ﬂptthlelmés%choof rsetsbyﬁent, for

?Lﬁ%ﬁ)l Et'%eertthl’ﬂag’E?FF spé%ﬁ;a e e Fr%ﬁéﬂx}n

o&ycboﬂexyb1QQbe%;nphﬂnyhe(ﬁhkenbhphﬁmyl ( bi Ph),

benzyl (Bn), naphthyl (naph), nethoxy (MeO), ethoxy
(Et0), 25 benzoyl (Bz), and acetyl (Ac). For
CEPRAVEAP e FOrRRY T RENT AL 8 ofp GliNBE* W& Sr Bitesdnteay be

sustHegived by reaction of a compound of Formula 5:

)
O’ O R Formula 5

in which R! is as previously defined, with a reagent capable of

he range of

10

15 hydrolysing a nitrile moiety, for example sodium hydroxide, in the

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

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

Compounds of Formula 5 may be synthesised by reaction of a compound of
20 Formula 6:



known abbreviations, including but not limted to,

nmet hanol (MeOH), ethanol (EtCOH), iso-propanol

(i-PrOH), methyl ethyl ketone (MEK), 30 ether or

diethyl ether (Et20), acetic acid (AcOH),

WP 2838 et hane (nethyl ene chloride, DCM, PCT/GB2004/001059

trifluoroacetic acid (TFA), 2B nethyl formam de (DWF),

tetrahydrofuran (THF), and di et hyl sul f oxi de (DVSO).

35 Synth §¢s In the synthesis routes given bel ow, the
ing is showmn as a fused benzene ring for

1 Conpounds in which the A-B ring 1is other

yefR may b t hesi sed usi ng net hodol ogi es

Hanalx Is to thggﬁnéégkribed bel ow by the use of

appropriate alternative WO 2004/ 080976

irP@RA GB2004¢ GR1P58vioR61y Heefiihbag wikh et | @mpoud ForAdBula 7:

of the gresent invention may be synthesised by

reactign of a conmpound of Formula 1: 0 ~H N Fornul a

O Rt 5 in which RL is as previously defined,

a conmpounibrofuldérmul a 2: HN XFormula 2 Rct RC2

~eh n, RCl1, R C2 and X are as previously defined,

.in the presence of a coupling reagent system for
Jjb*gﬁpp%gqufqngaéng%ﬁqﬂ 525|§4amyp? gqeium methoxide, in a solvent,
5 f£dy Bx3nRe abtimarilhybdplienauby tiet £Aé |gpiesehes alfea water scavenger,

o Chnaepzotel Seobilioed) ad o Bnded SLESTRE BHLUEON Ty ooc o
tHedboilind goimoprfoplyd )stlirghicardeddi i m de
hydr ochl ori de/ hydr oxybenzotri azole, in the presence of

ch‘kﬂ%\?}gﬁ% ’cff?rgPrngLﬁ%gE: rgaydIallggpkareo%¥l'x§1't1ehs¥.|sgén lg]ye'relagtf‘on of a

10 compound of Formula 8:

O Formula 8
lillﬂ CN

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
15 range of 0°C to the boiling point of the solvent used, followed by
reaction of the resulting intermediate with a source of hydrazine, for

example hydrazine hydrate, at a temperature in the range of 0°C to the

boiling point of the solvent used.

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

Formula 9:

) Formuia 9
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15 di net hyl acet am de or dichl oronet hane, at a
tenperature in the range of O0C to the boiling point
of the solvent used. Alternatively, conpounds of the

\gresent i nvention may be synthesised by conversion of
of Formula 1 into an activated sp¥ch/@B2004/09¢p59
for exarrpl e an acid chloride & an activated ester

such as an N hydroxysucci ni m de ester, usi ng

:Lwhlcgnlpm@s rraEtChOdQJ! 9 Igrducpgngvluﬁacg:pggound h%rmula 6, in the

activat &d epecids  with or Ifu
PXSSPPEEIMs BoPafr (FOF a2 2R Ras ‘%@%W%?T@éﬂes@ﬁ Isyrhiemct i on

hefaretsynpeindzofe, 26 tﬁwwéaerﬁ:e UDa’ZQQéLb&&Q%Gr example
tPCr‘glheg t04/ 001059 27 t E %

BERYTRT SRR 1'% 2as R BE%I:';P ag?l?f‘é’ae of & ccoﬁﬁoﬁﬂﬁl boiling
p@fntFefmmeawlver(t wertl. O Formula 4 O OH R in which

Rl is as previously defined, or a mxture of a

f 5 Fornul a and cQ und of Formul a
CORPRRAE S FEETOR™ Ty B Hen B hss LB o PEChRh, A3 facus to
thnsgr deecridedi onald Y2/36%7ke presence of a base, for
exarrpl e triethylam ne, optionally in the presence of a

SO r a dustri al ated spirit, at

Comp Oun nper a‘{ Tox ﬁa {Iﬁgabf 6?258 B S-‘/aéqe “%/eﬁeb%drleltllp"ﬂﬁs ;fdﬁaﬁPgous to
t@ﬁsetﬁesgﬁﬂb¢én@bQK§edn W c@ohipouridsibf medehylim 3lbrFormulae is -
réflatdl B otBEr MotkHl &5 Pgbﬁ@fo,f W@ﬁ%ln&ﬂ‘@&?ﬁb:?ﬁﬂCqud,

£ ore aegctarlnzg e oefs tgr Coorm%gr ncqx a(r)nl deF Orrﬁo%'t?es ,

Compounds of Formula 2 are commercially available or may be

synthesised by methods reported in the chemical literature.

Compounds of the present invention in which X is CR*RY, in which one of
R" or R' is an amido moiety, and which may therefore be represented by
Formula 10:

(Y Formula 10

O
e R

RY'R

in which n, R®, R®*, R' and R* are as previously defined and R™ and R™
are each individually selected from the group consisting of H,

optionally substituted Ci-zo alkyl, Cs.zo aryl, Cs.pp heterocyclyl, or may
together form an optionally substituted Ci;;, cycloalkyl or heterocyclyl

group, may be synthesised by reaction of a compound of Formula 11:
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OCNRFormula 5 0 in which RL is as previously
defined, wth a reagent capable of 15 hydrol ysing a
nitrile noiety, for exanple sodi um hydroxide, in the
resence of a solvent, for exanple water, at a
B8P e in the range of OC to the boil i Ffgl/GRROY001059
of the solvent used. Conpound® of Formula 5 may be
synt hesi sed by reaction of a conmpound of 20 Fornul a
6: WO 3004/080976 PCT/ GB2004/001059 28 OCN OR
Formula 6 Hin which RL is as previously defined,
j a~conmpound of Forrmula 7: 0 O Formula 7 in the
ence’}l a base, for exanple sodi um nethoxide, in a
ent,N 5 for exanple nethanol, optionally in the
@At er scavenger, for exanple ethyl

tenperatu in the range of 0Cto
tr\rﬁr@( e s

ent used. Compounds of
be esi sed frmlé?cﬂ)on of a 10

X g OCN Formula 8 Rin

which RL is as preyi I defined, with a reagent

capabl e of hydrol{ysi'hg a nitrile noiety, for exanple
irs @ai i dy dFoxRYe, RY Bnd e afdy Gﬁmigﬁs% gfé'fYﬁéE,’ w]]:iQ%Ca

e a Lenmperature jwn the range of |

cot%%%{]‘ﬁéé cbég? ?%%lapgymﬁof Jtrhghé?; vRentanEs%d,al?eoF‘ oY By S LY
defeaeti ot shetprescasulaf AgcouRlénaexiiagest widtem, sbur esample 2-
(1H-pbyfitazianel - 1-giL) - exBEHE e Y ehaeh NQ rBY A tc@ e r M1 B roborate,
Zlﬂ%gpgéégo E?a%gﬁjflgl{Eyqq?B9§—é¥grgﬁgégy§uronium

hexafluorophosphate or (dimethylaminopropyl)ethylcarbodiimide

pr opi opat e
t he boi N
For mul a
conmpound ©

hydrochloride/ hydroxybenzotriazole, in the presence of a base, for
example diisopropylethylamine, in a solvent, for example

dimethylacetamide or dichloromethane, at a temperature in the range of

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

Alternatively, compounds of Formula 10 may be synthesised by
conversion of a compound of Formula 11 into an activated species, for
example an acid chloride or an activated ester such as an N-
hydroxysuccinimide ester, using well-known methodologies, and reaction
of the activated species with a compound of Formula HNRVRM.

Compounds of Formula 1l may be synthesised by deprotection of a

protected form of a compound of Formula 11, for example a compound of

Formula 12:

Formula 12

in which n, R®, R%, R’ and R* are as previously defined and R® is a C,



boi i ng point of the solvent used. 20 Conpounds of
Fornmula 8 may be synt hesi sed by reaction of a conpound
of Formula 9: 0 O Formula 9 P\ORa O, ORa WO
2004/ 080976 PCT/ GB2004/ 001059 29 in whi ch Re 'é

O 2448098 group, with a conpound of Fornul & 6, CBHYILS
presence of a base, for exanptle triethyl ani ne or
['ithium hexanethyl disilazide, in the pr esence of a

%91(}3/18%&011;0'}45@%?”@41% kLSlSI{ ?1'3)5%%%1%%999&6‘ anm le_base-

enperature I n 5
C?}&lﬁfe%fhyfjﬁél%sdisvéﬁtt%@desﬂﬁ?p%r?ds*%?c%?rfnﬂb’ axiggy for
edmmpdy nddrdsinsed ldyhiret hodsomital, ofgouhet preddimeeof a solvent, for

e%@&'wbaec@r' End¥Q.02L 260 ?toﬂa@@@@qgmﬂéraﬁggsgui@ the Jéange of

al so be synthesise hods anal ogous to
°6é %rﬁﬁ@eﬁo%&ﬁﬁﬁePP%P%Mﬂfchh?lﬁ@lﬁ?4W|uP§an|ety in all
Forrmul ae is replaced by other noieties capable of

rboxylic acid. . for anpl e ester_or
C%n%lg%gg%rﬁl}gg‘gﬁ%ﬁe qg ma 1§e thesass’eag? ormeouEds og Formula 1
bb(:ér‘?ﬁe?%‘?"&lowlfamslcéb?%j Gﬁtm ‘be synt hesi sed by

met hods reported in the chemical literature. Conpounds
R NYRpERen, I g a d B Mieh,
c%ﬁoﬁlﬂg Jﬁe%‘é% .Y*Eﬂa% arﬁl do‘”ﬂn&& 1&% mb% r ey
SYHEEEL 7% PHe™? Eindss epRTFeByin Fhe F‘E)‘?er‘i"l}lcal 13€5LteefaM=-Fe A
i NORNL -R Non( n Formula 10 Rcl RC2 Rx in which
C%ﬁf@%lﬁa c%ﬁé:he %}IQEQtR{n\?ern%i&? iRr QIY:’.&U§| qu\ﬁ—r 'aﬁﬁdwr?ﬂ:ﬁi may

therefore be represented by Formula 13:

N
O N (T)n Formula 13
NH
R’ g(

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

Formula 13, for example a compound of Formula 14:

Formula 14

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

presence of a solvent, for example dichloromethane or ethanol and/or
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are each individually selected fromthe group
consisting of H optionally substituted Cl-20 al kyl,
CS-20 aryl, C3_20 heterocyclyl, or may 25 together

for tlonally substituted C3_7 cycl oal kyl or
W@ﬁgﬂ#@g g‘F group, may be synthesised by r%%??’c?ﬂ‘”@fwﬁ

a conpound of Fornmul a 11: WO 2804/ 080976
PCT/ GB2004/ 001059 30 O NH iN O NAM OH Fornula 11 R
Qin which n and RX are as
BERTT Glts Py TEEFRECES Pt IS, FEBGRPUUAT GF Fof RfAing Point of tne
SHNRNﬁRNZed}n whi ch RNA and RN2 are as previously
defined, in the presence of a coupling reagent system

for

C(’TP—E‘*b KBt e, LY PRy 109 synEheHePAnERIy FOTRMNG of Formula 1
byethrafirgst obdivatescribed methods.

2- (1FLbenzotriazoI 1- yI) 1,1, 3,3-tetranet hyl uroni um

or oS

C?g' rrel}cﬁy gfﬁmno%rr%%e ef’ﬁ AEEPORYI AR TRy NR oc AP oftigdy R is an
Ay HrepdebEnzand Fhket @ayi ﬁhetrhécp? deepeprafengedasne Fokoula 15:
exanpl ¢ di i sopropyl ethyl ami ne, in a solvent, for
10 di net hyl acet am de or dichloronethane, at a
in the range of O0OC to the boiling point
e sol vent used. Alternatively, conpounds of

he synt hesi sed by conversion of a
la 11 into an activated species, for
d chloride or an activated ester such
d¢i nilipade ester, ushnsLiNgk! - known

nethodolo andL%;i { i orpCsof t he actlvated speci es

with a co HNRNIRNZ Compounds of
Formul a 11 nay be sed by deprotection of a 20
protected formof a conpound of Fornmula 11, for

iexampdhena KONFSURAAOR' aFOrdlibaediBbusly defined and R®® is selected
from the group consisting of optionally substituted Ci-20 alkyl, Cs-zo
aryl and Cz.zo heterocyclyl, may be synthesised by reaction of a
compound of Formula 13 with a compound of Formula R®®COX, in which RS
is as previously defined and X is a suitable leaving group, for
example a halogen such as chloro, optionally in the presence of a
base, for example pyridine, triethylamine or diisopropylethylamine,
optionally in the presence of a solvent, for example dichloromethane,
at a temperature in the range of 0°C to the boiling point of the

solvent used.

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

synthesised by methods reported in the chemical literature.

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

hydroxybenzotriazole, in the presence of a base, for example
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NH iNOO1 Nom n OR Fornula 12 R RGE Rc2 Rx Oin
which n, RO, RC2, Rl and RX are as previously defined
and RO1 is a O WD 2004/ 080976 PCT/ GB2004/ 001059 31 4

al kyl group, using well known nethodol ogi es,_ for
g?éﬁ“ﬂf“ PPhse- catal ysed hydr ol)%ési s in the prskB0401059

a source of hydroxide, for exanple sodiumor |ithium
hydroxi de, in the presence of a solvent, for exanple

dwg&aroaggés@rd%ta{mahmerstment,atfoé E%@Ea&iﬂe%hk?aééﬁmide or

range o o the boiling point of the solve

AR ProrsRpRItNdat oF tREPMAtAre 21 rErebrangenPRe®Csbel heohpiling
pe P @Endse Afollvertisadl by the previously descri bed

nmet hods. 10 Conpounds of Fornula HNRNLRNZ are

commercially avail able or may be synthesised by
CHERHEES PRPOrTRER iFn Trle WReRtRIETClpt Br aVatkable or may be
sCorpainds of reheody espoitddnyenticoRhemiaahi ¢htotatardH

and which may therefore be represented by Fornmula 13:

ONH Vn NFormula 13 1NH 15 RO RC2 in which n, ‘.
CREHOUNGE 0§ ' eRRT &F R Lad N FRAG PB UK hdieh ihéd, Mirmyiberhich R* is an
asyad hes ksbchriylo depiretly e cAidomhoOEh anapr oheeifede fay Mepfedented by
rGPRPQuURg. of  Formula 13, for exanple a conpound of

ForrruI%14: O NH iN

903
N
Z 0
N
O N (\I)n H Formula 16
R1L§KTN N\Rm
Rc1Rcz v

in which n, R®, R® and R' are as previously defined, Y is O or S and
R™ is selected from the group consisting of optionally substituted Cy-sg
alkyl, Cs-20 aryl and Cs; heterocyeclyl, may be synthesised by reaction
of a compound of Formula 13 with a compound of Formula R™NCY, in which
Y and R™ are as previously defined, in the presence of a solvent, for
example dichloromethane, at a temperature in the range of 0°C to the

boiling point of the solvent used,.

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

synthesised by methods reported in the chemical literature.

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

sulfonyl moiety, and which may therefore be represented by Formula 17:
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ON)n Formula 14 R1 N Owe Rcl RC22 MMe e 20 in

which n, RO, RC2 and Rl are as previously defined,

usi ng well known net hodol ogi es, for exanple

aci d-cat al ysed cl eavage, in the presence of an acid,

VOROUOBI e trifluoroacetic acid or hydrochl Bfi/EBHE4/91059

in the presence of a solvent3s for exanple

di chl or onret hane 'or et hanol and/or W) 2004/ 080976

PCT/ GB2004/ 001059 32 water, at a tenperature in the

range ©Yf OC to the boiling point of the solvent used.

gnpoujpds of Formnul a 14 may be synthesised from

eomounddHof Formula 1 5 by the previously described
ods. /Conpounds of the present invention in which X

ZMn whicg RX is an acyl noiety, and which may
t her ef
)n For

resented by Formula 15: 0 NH N O N(I
‘ ?F/N\ﬁ RC Rc2 0 Y 10 in which n,
RA, RC2 a1e as previously dérmiliediand RC3 is

sel ect ed ot h roNp _co S%ting of optionally

substi t ut ed Cl_BO a% y&z _{50 aryl and C3_20

het erocyclyl, may Be Bynthestsed by reaction of a

compound oleognuIa %3 with a conpound of Forwul% _
SIRGBEEX, ni R WhREhaRER' 428 a8 preevobely pedénecheadaRid d¢ selected
£+ %hé L@ﬁcﬁll@l Boh £ RG @{ l@gﬁiorfaqny 1Siexatt & fal_aﬁlaggym Cs-20

suc s.chloro, optiqgna in_t resence of .a e
4 BT BYCAT T L PR PRNTG o oY resctlen’SE
cefHossgr opyloarhyd dd Heth 2operrawad| 9f iFerinéa gy e9eflbe ipf which R
i@ &O0bYefousi9r aexiarpl eogiichb TIoARt i @resence 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 boiling point of the solvent used.

Compounds of Formula R5150,C1 are commercially available or may be

synthesised by methods reported in the chemical literature.

Compounds of the present invention in which X is NR¥, in which R* is
selected from the group consisting of optionally substituted Cj.z alkyl

or Ci-zp heterccyclyl, and which may therefore be represented by Formula
18:

Formula 18

Pt
N q)n
%(N R®

1
R \7//

N C
RC R 2 RC4

in which n, R®, R® and R! are as previously defined and R® and R®® are
each individually selected from the group consisting of H, optionally
substituted Ci.p0 alkyl, Cs-z0 aryl, Ca.zo heterocyclyl, or may together
form an optionally substituted Ci.; cycloalkyl or heterocyclyl group,

may be synthesised by reaction of a compound of Formula 13 with a
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at a tenperature in the range of 0OC to the boiling
poi nt of the solvent used. 20 Conpounds of Formul a
RCSCCM are comercially avail able or may be

nt hesi sed by nethods reported in the chem cal
'YV 28PA8%Y%.  Conpounds of Forrmula 15 may al stFpEB2004/001059
synt hesi sed by reaction of a325 conpound of Fornula 13
with a conpound of Formula RC3CO2H, in which RC is
as previously defined, in the prgsence of a cou Iiggusly

cop\@%\gréimof g%ttl%ﬁq Rf%(PR E'X&ﬁ‘pT’l'élCh R and R™ are as prev
de2iféd} Benzind mrazehce ofl 3 -tedhipByB-agket r divet Aydnplensedhun

cy%ﬁ£$§?3h98££ﬁgﬂ'§t§od£%m(ltté&%%é£§66r6%9ér£héy|ln the presence of a

-tetranet ur oni um hexaf.l.uoro hate or
R ok s oL U et ot RllosphaLe o p80n st

calwﬂdj;@@gy Benz&tanpdg Od @ tiknadite Pt esesspeftudeDAS&hef Binge of 0°C

CSXRIRLS, V0, 2004108091 ECT) P04/ 001059 33

Fafi ne, in a so?vent for exanple
di nmet hyI acetam de or dichl oronet hane at a

cotm R Alur @ofnnntahﬁ“&@f(vg%r@fc&ﬁewlatlhg bedi1280e &O&nay be
t he soLvent

SR BO T PY Y I8, HTPATS 0t Uy B8 8 e REET SR by

met hods reported in the chem cal Ilterature Con'pounds

U the present invention in which X is NRX, in which
is an am do or thioam do noiety, and which nay

Thehereforte ipeettdpreBeritidds bictiTe FuPAUNGs 16,eoiNgali @cetive
i ihndbidingotmallat16i R~ o PARARN3 RCl Rc2~ in which n,

RCO1 Rc2 and RL are as previously defined, Yis 0 or S

and RN3 is selected fromthe group consisting of
Thsptpomaldcyisebstsi paeedectin0 Peatadis, tescoPorpys widgh are

cdp3n26 dretianosyaing parmycheriynt esispedi bicaieaciicndes both
compounds with intrinsic activity (drugs) as well as prodrugs of such
compounds, which prodrugs may themselves exhibit little or no

intrinsic activity.

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

examples below.

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

practised in vitro or in vivo.

For example, a sample of cells may be grown in vitro and an active
compound brought into contact with said cells, and the effect of the
compound on those cells observed. As examples of “effect”, the amount
of DNA repair effected in a certain time may be determined. Where the
active compound is found to exert an influence on the cells, this may
be used as a prognostic or diagnostic marker of the efficacy of the
compound in methods of treating a patient carrying cells of the same
cellular type.
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15 of a conpound of Formula 13 with a conpound of
Formul a RN3NCY, in which Y and RN3 are as previously
defined, in the presence of a solvent, for exanple

dlchloronethane at a tenperature in the range of 0C
Y8 20U&89%8%i 1 i ng poi nt of the sol vent used. 2RFT/GB2004/001059

Conmpounds of Fornul a RNSNCY aBe commercially available
or may be synthesised by net hods reported in the

n1ca erature. ounds of the present
Th% &Rt lo eaﬁmﬁ}i’ﬁ Thax ‘r‘%emﬁ?(re%fh IRhHh CRR §%E @£ treating a
cendiftdnyl mrsiteiys gemdravhiiycioneneathentefapdetiverapy, whether of a

F | 0 n i Lc e
T ERRas e S I et e e
?f *c eféFcE)ls gc ?W?H n im¢%§2 éha hibition of
thg é’rﬁgrﬁ%\ﬂfoﬁﬁ yodei tired amd iRSludies seFedt@donf fiorhe rate of
ptdsga:egrsouqo kﬁQlﬁSixﬁtﬂhﬁgrQlfe Qpt hanakky, Sédl%ﬂb%&&%@l SFE @l

I 20, het
CEAA(M:' bn, arf f‘“yof Qe corpti %‘ecgﬁ{) XBfangr ﬁﬁ?%qyﬂ.gctlc

synt hesi se y reac ron 0
mGE $UF °a (£ chpsupRhGR*ER) sl 8l RSESCRBIed. | n which Rsl is
as previously defined, optionally in the presence of a

R o B R P B e B s e B 851 v
C?%ﬂ“@&éénﬁ] éOGD‘éfmtéPen‘ektrbaHeowrattharqmepamne i udbheeans

incinge oftdoxio ﬁef@&mb@ldﬁ ﬂ@ljl-cﬁs)éc)){zarét:l/@f :|.to|HQs§er el atiiflas used
F are C
:LH-Q:hgogg A O‘?‘ltocgf d%%gyre%t ancer me ﬂo% P&BL%/‘E'e&he active

aval | eS| se
CPRPARES c%f@mkea‘fn |50t ew;aﬂru'—rlete @@wpe@mg of a mambeeggntancer
chemeght gy ithesdnedi s X WHicMRchﬂd&eWE%é3ﬁoﬁ%lééhe%gse class of

Poc'fgo%gt %j J”B%étgé% gr oY nognsal&sgt Iiglg Of O ti Onsl o¥ tr‘hf known

substi t ut’ed
aliilekingyoeREs e?eolge 'E)"éTCrreEFW@ﬁFEHd%y aﬁérmtanum&ased drugs

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

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

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

benefit from treatment with the compound in question.

Administration

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

intraorbital, intraperitoneal, intratracheal, subcuticular,
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ONH INON(1 )n Formula 18 N Rcs R Rec< RC2 &4 R
in which n, RCl, RC2 and Rl are as previously defined
and RC4 and RC5 are 20 each individually selected from
t he conS|st|ng of H optionally substitut

wQ 29 0%9? C5_20 aryl, C3_20 heterocyclyl, ‘WGWQ‘W’O"’”
t oget her forn1an optlonally Fubstituted C3_7
cycl oal kyl or heterocyclyl group, may be syntheS|sed

. by reaction of a conpqound of Formula 1

“‘2%62’/’%’8%’&?6 PEFP P00 @ntﬁﬁ‘s%&ﬁﬁguﬁé’ 6?‘%%3? a depot,

fRCACINGS, Bnbwtiaoho Ry andirRECBmas@laslyr evi ously
defined in the presence of a reducing agent, for

e SOdI obor ohydride ar sodi ,
o PR B ShyaPF R ToER (e 2Bk BV o1 kot AL 2
mafrre\elexfampldenhetehanodt ,guaped onal | § hamsthe: @ gsbnoe nokisan
maGhnd Pe Gat al ¥sise) foear%arrpée; aae&d@ a@éﬂmeat(eag a cat),

erature jn the range o the boi poi
BBl el et TapbtndemsT Hor ol TCA GRS AR b @
ndRief il RereaAsitl bl 1@069 ny ape (sygnt tiewilded @yimpanzee,
odRighessy,r gperéed bR 4 hemehem cal literature. 10 Use
The present invention provides active conpounds,
specifically, active in inhibiting the activity of
FonmbatiasThe term "active" as used herein, pertains to

WIHQRPQUNTES Pl thlLeakBr WhRPabt Bredtomfdiinal to NG BARRhistered alone,
11‘?%.t I ¥l:£%/éra%99 @oD%CIegéI}ch %’. I nCl Hgn.er%c i.lcal CO oundc:.on (e.g.,

nsrc activi dru s as Wer of
f%@ﬁat{i@ﬁpéeﬁﬁ@slﬂﬁl th lﬁFé’f—:lrQP@s aghiret ﬁem@n@esaemfbn@d
abdlet, | Cog¥thR® witH bh&SIC m3€é ipHalrMaceutically acceptable carriers,

adjuvants, excipients, diluents, fillers, buffers, stabilisers,

preservatives, lubricants, or other materials 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, together with one or more pharmaceutically acceptable'
carriers, excipients, buffers, adjuvants, stabilisers, or other

materials, as described herein.

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

being compatible with the other ingredients of the formulation.

Suitable carriers, diluents, excipients, etc. can be found in standard
pharmaceutical texts. See, for example, “Handbook of Pharmaceutical
Additives”, 2nd Edition {eds. M. Ash and I. Ash), 2001 (Synapse
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20 One assay which may conveniently be used in order

to assess the PARP inhibition offered by a particul ar

compound i s described in the exanples below 25 The
nvention further provides a nmethod 9

\%ﬁ?@?}%w;&] the activity of PARP in a cell, c‘%ﬁﬁ.’)‘?zio%“lmrw’59

contacting said cell with an 3%ffective annunt of an

active conpound, preferably in the formof a

h |l t t \
S RgAB R ek DL PRSI, 00, B, S B pten
Prarganpitdcofl Beldnsemty Ashgrdinionn Rub rélwcahtaéﬂtl#%éams &

WA UNLh dlar: OBt Hia AEL KO BE ata itk EdutSaiad BelilpSentstd the
effect f the conpound on those cells observed. As
CEafPt e¥%0F "effect”, the amount of DNA repair
effected in a certain time may be determ ned. Were
TEJWQo§§ufHHﬂdM§ ﬁéyﬂ@eﬂﬁﬁhﬂeﬁtiﬁHHEdpE@séﬁﬁaﬁt1ﬁUhdlﬁf&¢EH@eeform and

on.t [ t
mady agng %Iec e% b any n@%’ odg ang‘%n alnpnggnapzst L ;91‘[ rmacy

marker Jof I"cacy onpoun
Syl ReRodT ipebuds ﬁé}easﬁrﬁ?t Pérﬁ’“@af-f*?lW&Oce?"r%cléfu?%éhe active
c&@®ndCeidiikae ¢ er WRi20044:08081 6e PCRE GB2 Q44 084B5S0ry

uggremsnt ef%"g SalIentye ASniSed her 8ln %Jﬁg‘a EONEE¥brm1y

conditiron, pertains genera
and eattmwelamértwnapyntwwemépnat qweﬁﬁh%rcoaﬂound with

lfﬁﬁﬂﬁakafﬁhé}s bA ﬁ%ﬂéepla&n&weapgﬂnlaataﬁnteks o balhchand then if

SO e ired thera | ,C effect is achieved, for
n%cessalre elnfgngheblptg:gg% of 5 the progress of the

condl tion, and includes a reduction in the rate of
F@fx@gee.&sms amalyabé im thbBerdrat ef aliquiags exdptborel,i etsgdnations,

e?uls ons Iglgrcyfagg C&%b?egg tﬂggeﬁﬁggj gkgﬂhles, powders,

rreht as 3 measur e
cppHpieyl axi detiss laJr]slérl A EE: sl@p‘FﬁJet‘tréFm "REFFaRtE S
o@StmkTed, heg1ai, Npa st ad, e8réamst, heptsa, ohifict, | YeamsGopoimas oils,

bo{lusce%nj upc%é %‘?:ﬂ%t h Kogw hherapeutic neans. Such
neans ’ e cytotoxic regi mes of drugs and/or
ion|S| ng radiation as used in the treatnent of

FGEﬁJKﬂH&BhsCéuﬂtabléyﬁuiSordﬂ1aﬁﬁtﬁisﬂibatentdeegamﬂﬂyvéngestion) may
%os%%ggdags dlgga\!@c 9n91.0§ %(H:ha&se ctaBEufé‘st,i QQ&les 8r tablets,
each contalning a predetermined amount of the active compound; as a
powder 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-

o0il liquid emulsion; as a bolus; as an electuary; or as a paste.

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

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

preservatives (e.g., methyl p-hydroxybenzoate, propyl p-
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15 chenot herapy treatnents, which include the
t opoi sonerase class of poisons (e.g. topotecan,
irinotecan rubitecan), nost of the known alkylating
ents e.g. DTIC, tenozol am de) and platlnun1ba
aagmm% carbopl atin, cisplatin) used irf %%?WW@““”
cancer 20 Active conpounds n¥y al so be used as cel
culture additives to inhibit PARP, for exanple, in
order. to se nsitize cell 0 henot her apeut i .
R oA S SehGe ratiche | i EPUAARIALS Tt DELTAe By molding
irAet pvitabdapoagidsienaynisitage b gbedarsieped tcoppoard imeistened

w:LVc'ht 59 ﬂf&ayll@grd 401 @4ANP! the Itabpét@emayoo;&%ﬁamyﬂ%e coated or
ndi dat e is |i nefit ro

ost
ci ed and tm %I % Oﬁénul&r?,g sodas toq%eosvtlge gleow or cont led

eat men
reAgreni ot thei dFELvEheorravind et kedepH® Uied ng¥ @fareﬁamm” cal

hmﬁpgaisidldycnmeﬂwnprcbmmstehen W yaed ipropeorRAENdo r@bvb&e the
des egi“ Stl%r ?goélroofaﬁsumi%%ﬁep%l m%ny%zﬁolrc])%gil e%t hrgro:lYJTde% with an

et her s
el‘stterf-ﬁeco%llt‘ér o‘?O desvided ry %éscynlnlEﬂ:IItﬁdPﬁgt’I?uguhmther than the

stdmached to, oral (e.g. by ingestion); topical

(i ncluding e.g. transder mal , int ranasal ocul ar,
buccal , and subl i n%ual puI monary ( : béel nhal ati on
PRI AT AP AP35 t’ﬁé%oé’ﬁy‘a%saidﬁgnlsetrgtl‘alh Poskyansdermal,

icrgnasdir,ovghlauthcosl nasad) subleadwdl) m¥addEbirmulated as an

ERE e Alean °£u %’éﬁgPJ)r? 19&’1&91 g&ﬁcﬁe‘}” shI\R il

Csubcut aneous, nmuscul ar, intfa ené gel’
SROSYy a%?lfc@lollal °r 9igt ra%léreﬂf’a*élvellﬁt raatfﬁ’é@‘a}atlon may comprise a

pdtthr aspi rdarlessim rsaeRpsdllaabandddecapddhakive plaster impregnated

oL BORT Bhoo =, BB e CRER s i PtaBobiF O atsigtensy o
dilepharti cul ar, subarachnoid, and intrasternal; by
i mpl ant of a depot for exanple, subcutaneously or

F&fﬂﬁﬁQQ}GH%UEQE£ 1éT@8rSé§31€§I é&ﬂXn£§%f§t§eryﬁygkg 'mdHin include

ani nal a verteprate aninma a rod
qugnges c%mmrhéhpqnqie %pqﬁyﬁsggﬁpouadr%& a 51§ﬁﬂ£§g)ba515, usually
sumoispeard agacha mruw;gactaamhnaoa(selglesa cdmgy i sihel thxe active
cc(n%ogndalrf:%tn) lneﬁglﬂ; 085 (&Krel- ad 913951?%) ’ané &’f}}éﬁﬂﬁ’ or sucrose

sim an ea% monk e%: or a monk e¥
BARATBSEY, HHoBIHY VS e%ﬁ@mg sgmggUB‘? ACE V%rﬁ%‘i‘ﬁaﬁ’ﬁ%é“ a
swortabdet Brgpidgeébdr),. or a human. 10

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

active compound.

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

of the active compound.
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Formul ations While it is possible fog the active

conpound to be admnistered alone, it is preferable
to present it as a pharmaceutical conposition (e.g.,
formul ati on) conprising at | east one active conpound,

WO 2¢|0P¥% 15 above, together with one or noPE/GB2004/001059
phar maceutically acceptable c&vriers, adjuvants,

exci pients, diluents, fillers, buffers, stabilisers,

preservatives, lubricants, or other materials well

known to those skilled in the art and optionally
Foudptidrer apetalile Ger pophystaction Bgeéntalat?@nThusSude those

pﬁmneas@sewenlmbnogbxfagr (32514 apga%sdﬁsis@@g; r&ace‘rué hlcglde use of

0 i_Qns s . def and_net ho
nﬁa?%a ?cﬁnt cOHpost Bﬁ‘ AT SPAG SRR ng at

t#%ﬂ@éPr@ﬁﬂyoaem¢th§neombs@n@o tﬁiradé¢¢nu9dhabuv@grhmgenbeide, or
otMdrhsentarde §®sL .pharmaceutically acceptable 25

carriers, excipients, buffers, adjuvants, stabilisers,

or other materials, as described herein. The term
Fompap hpteubiPERatly Seedppabil adaénistedther eiim ple tskiinsinclude
oiﬂlmeﬁﬁﬂpQﬂﬁdﬁs,Qﬁbﬁém&ﬂ§ion§0nmﬁghtfdyﬁﬁl?ﬁﬂﬁﬁgragQ§@QﬁFnt, the
=g Ao rao e, pEentint e (XSt he: Ol SiFERR Paralrintc or
atW%§§He@#%ﬁ1béesﬂﬂﬂt@e@t(h?sg HirgnpaiiveRput thex ees ey €ompounds

md 0 XleCESMulbEéd tléhlt bOBkead ld@flgléh 6§§-QL91n§§teLorch'élHe:5ase 1f
em at | O ComTenS rate w
d#%ﬁ%?éhexqe aB%%% rlsk o P =2 T asecﬁ?¥|%§C%Ude' for example,

aleX@PpE etftouted st Wrﬁz{st’f & §elb@draec@moénbﬂe"l ien ,t e sensel
ha()hn@5thﬁlohrgm6ﬂd'fm@tit@*ﬁ \girbﬁﬂpé ré@c@tikﬁ'brb;iﬂﬁle%dz' M4 &19f putane-
t r . e.carrLer
ei?ﬁ%?e%éﬁpce g SO%l%a-L,fg%cda ol Sr%daﬁag}(%sﬁyaene glycol and
npfArARceeEredl (ToRt 5opisad, fmmulakiansl eay "Hendbbbk ioklude a
cd?dpa[lﬁa&&utchcazhhanﬁddlébs\beﬁtlorgm Feldiirab: 203 tM AShve

aps 04/080976
%ifé%f@%&%%%%%g©SL§% nfg?%%f%g SRS BT REs, FFfpLes of such
d%ﬂcmrtetrméwwman@sﬁ) inedei ﬁgnemyésummnacm iredkted
arBaiognees”, 20th edition, pub. Lippincott, WIllianms &

W I ki ns, 2000; and "andbook of Phar maceuti ca

Exciglents" 2nd edition, 1994.
When formulated as a topical emu151on, the oily phase may optionally

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

the oily dispersed phase of the cream formulations.

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

used in pharmaceutical emulsion formulations may be very low. Thus
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5 The fornul ati ons may conveniently be presented in

unit dosage formand nay be prepared by any net hods

wel | known in the art of pharmacy. Such nethods

i nclude the step of bringing into association_ th
WO2PIE89 % rpound with the carrier which cons]f(flil‘ﬁ]?@g“mow”

one or nore accessory 10 ingrédients. In general, the

formul ations are prepared by uniformy and intinately

i n n the active conpo
cggéggsgroﬁﬁgrérs%%r?ﬁr?’e% ai Viradaeeoli d°cat ra’l %%g oarnd washable

PJERS’tuFft wheh sHékehle Cﬁ’é‘t]éé@aﬁy twhapphg lenkags Fdgettubes or other
crfaliibad | OB raB3htheriHrdnkBed GiHRIOf hdr@u 65,diBALUE IQNFL esters

I I abl
osegngte%%@%adl[%f% SB_Q@%\&&@ ée%acrétea?/rr%B§leI§ehé’€'§E§1 diester of

C%an% f%ﬁﬁyané%s éaamwlow@sstaﬁesscmyésoleaé@mmﬁlgpyl
pgelisatpastey] creanbe, Spleayglhdrvit Salrfieans,od at bDérs] of

bPelch%ed g’r@alllxlxsg§tel%l QH&H@“ eéro@armo@e&?@%a§ b(..ZQme the last
| ations _suitable for gral adm nistration f

tWﬁn‘ﬁﬁé%? iFORFETER” SBESTesent ¥ "aY RF CPEt WS P§ Hch
capicapson eppendicizebs dre ppabpetisies eaphirednt ailmengatively, high

m@fﬁ%t s&mmq@pﬂ@%&h Q‘IS wgt@@af\eep&ﬁm&fnﬂwﬁ i quid

er or ranu es; a solution or suspension In” an
%‘Eﬁfgéﬁs"’bro fh6h ’Q’B“eéﬁﬁe%’lﬁ Ff“&{lﬁed”s‘%? as an
oil-in-water liquid emulsion or a water-in- oil liquid

FEMMIEL O s %%l@a&%l YSr At@h %ﬁ%&g@f%loﬁrmﬂﬁ R PASIdirted as a

A tablet mm conventi gnal nean
SRBRESET GYBS TBLGPHG PGt FOMILE P T GHETBLe rfagoa butter
Oactégé@¢yﬁﬁﬁgred|ents 30 Conpressed tablets nmay be

prepared by conpressing in a suitable machine the

acti.ve,conpou n.a free-f ng.for such as a
P G 0 B oD TASLaRAl T AR MO E I Be apFSsPged as
pPoisrddes, (wmmponpovirdene, Jegel apdstesackeing, os gy ofgormulations
cdhgacantih ahMgtle%)yEBOtﬂ'}»é' %ED\YJ c%ﬁb!:&ﬂaosgﬁezh Ja'r!rh@fss as are

or di.lu ctose, crocrystalline cellul ose,
kno’%ﬁﬂnﬁgéaﬁ§dF é@naﬁﬁggﬁﬁggé | ubricants (e.g.

magnesi um st earate, talc, S|I|ca) di sintegrants
FéfugacSOnk W SLSIC ol yaehabeal auAss:di-akesh QYL dane,

J.gj[Jodfsciol'xl nl c:q.uéqgj %gf’f‘éo %Xyggtgclmang?llfsl,U|lg§ra}m scu%ar,

ace-active I spersing or we agent s
IyHvERP AR l’é‘ﬁﬁaﬁjﬁf‘"@? ) rafk8c e $ERGRMHS ‘9§§ @ -gqueous

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

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

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

condition requiring only the addition of the sterile liquid carrier,
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WD 2004/ 080976 PCT/ GB2004/ 001059 39 hydroxybenzoate,
sorbic acid). Ml ded tablets nay be made by nol di ng
in a suitable machine a m xture of the powdered

compaound noi stened with an inert liquid diluent. The
BPU{089938y optional |y be coated or scored BFHGRI)4/9a059
fornmul ated so as to provide si8w or controlled 5

rel ease of the active corrpound therein using, for

f&?(aémln 1e WAHdLOXYPIiQ {aﬁotnlgyl 6l %‘cé’fef Sla gevagoyl o

ions to row des|re rofi
E‘?%Fd'r P EN TP &Bﬂ?‘bfrfé’lnl §°Jdttlﬁf16\ﬁfuﬂeaqur}?laﬁs I@m Bej grepared
froatstegile @oprieys derasbBaseand fdless Ofrckchel HHitonothBS be in
tﬁ@%ﬂnhgf SitREBRLs ol:ooE}QJML@Jt:éﬁ%l}%aéHigtl%bls?s e?ns which are

’fﬁ s admnlstratlon‘g . g anasa
CBUTTErT Hifd 25hbYS fgTRPY gy kPO FRTROREBHS saF one or
mane cggabsrent , cream suspension, |otion, powder,
soI ution, past gel, spray, aerosol or oil.
ternatlvely, a forrrul ation may conprise a 15 patch
D3F2L dressi ng such as a bandage or adhesive plaster
TF npridghat s regi e techdhp v erponpolates dasabespbf ol kytbne

cOfipdBEe, X fébﬁ]%&tcibns dddmﬁ@i‘&:?ng QL n&gﬂtvlao é:%ﬂh&@blc%n vary
i cal stra i ncl u

fo I, N
g %"g r?%g%n%oto Pi S|ehrb 't h ete@?‘ﬁ@”engcgﬁﬁo?ﬁﬁ}“ﬁaﬁ 5395V Bt Ed
gﬁl?ﬁﬁaélyujswllv? theidedseciagdodcrs devel tafaghesapehtic benefit

ap@sisicl ke ﬁ.@sﬁfpbt Sdé’l@téjf'ﬁ)\@c%h&@ efQ@HPQLH}dthQ @%abﬂ@r{gs of the
crose and

such gel tin n
P N O Wi R o P oo P e XL VirRepipdq vartety
OF nfa§t°§ﬁuﬂt"ékiluélw:q@ué eelr it tePBoFotmilegtivity of the
patiicabbke ddpolif@) CGae ﬁ&i’ﬁ&b&t écﬁrhanBtI'é)c:Jolﬂe VL +3h8 Qo

%rpiq'lllé(l!§a d:)’o% dq:RQSra\Mge ctrhgloanCtolfv n‘glgi%llgr?d,l %he duration of

ded N Casul Cab
t’é%p%@ﬁﬁ*‘?‘}/t'aﬁtﬁﬁ{lé%ﬂgsscﬁ%ﬂtmf#&‘or atlﬁéor metexials used in

cotipatineh, :ﬂ&dFOhéﬂHgatléﬁkS SHiéﬁﬂﬂ Qoﬁ&&tﬂ@@$aéeneral health, and
p?ﬁd‘g Igéléa@f 'h?.gto %r el:lQe hou_\%lgr% ri ‘;I"er am unt ;l. c%inP%l];nd and

coar se aving a particle size
r%\*taﬂnrﬁﬁeadmn.nlstratlon w1ll ultimately be at the discretion of the

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

without causing substantial harmful or deleterious side-effects.

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

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

about 100 pg to about 250 mg per kilogram body weight of the subject

per day. Where the active compound is a salt, an ester, prodrug, or

“the like, the amount administered is calculated on the basis of the
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in the range of about 20 to about 500 m crons which is
adm nistered in the manner in which snuff is taken,
i.e. by rapid inhalation through 35 the nasal passage
froma container of the powder held close up to the
WOSB04/08047¢ abl e formul ati ons wherein the carr PEFGB04001059
liquid for admnistration asA43for exanple, nasal

spray, nasal drops, or by aerosol adm nistration by

d yueo r oj ol uti ons of the
e G 08 SidoLanr FohooaPaoogecTanped
PEGPIRHIRPRHY -sui t abl e for adninistration by inhal ation

i nclude those presented as an aerosol spray froma
shhassuysi sed, pack, with the use of a suitable

pr ogﬁl "ant,. such_as dichl orodi fl uoronet hane, 5
& ds di chor o-t et raf | uor oet hane,
Peepdyptrive gidlde, or other suitable gases. Formulations

Sﬁr%lte%bkvgré %ur&@?é&%:xtgdmﬂl S;Lcaﬁ Ies%nflw a t ger\slqc’é#lcatlon system

olntnents, creans,
uFbJrlrﬁint%cW%tﬁranGQﬂ REmBRS. PREezoL Bt aRYS \‘FéacmﬂpxmndSrmyw mm x

S56ptr)opat | ¥4 dremeap| 2ny ads i dpla cetdriier g Wr&f:f.:h@lﬁl Bbsfrive ion

e oS 1 ] b t l
R e SR (S et o

YBFFL) AR (o &r @aﬁﬁlﬁ‘ége“lldf inpagteaitritige defremged in a
gpidisetof 5% e tor e&0h base Teini NedlddEor fOMmiaX Il Flomlrate of
2bemst napout 30% w w of a pol yhydric al cohol, i.e., an
al cohol 15 having two or nore hydroxyl groups such as
propyl ene glycol, butane- 1,3-diol, nmannitol,
Agohttiitel HRJICYyME srol and pol yet hyl ene gl ycol and

r onJ,C r tl O
Aﬂéegtlrigg?g'il%cggg ca-g}ge& &Jguggtl'&% 2 é gaty P4000 pump and

IRBEO CHET <9|18p%‘l’ﬂéJlml”al(i1 dﬁ“'oPOt‘Wé xaét‘? \?@) c’mﬁ)‘ld@nahases A (0.1
3t frwdghatite iskvateorn ehhier (atéemtiedindeasre EXsHWEBSa Yradient

08U aof&ermanpm% atd o gg@@}%@]@% NG ugﬁg‘ld for 3 min at a

?I rreth |fOXI e an rel at anal ogues.
OF i ZaBla’ (Y cBPLSSTIPR i VT, bt’h@ TSEl YV pIPA9EP ndgtector at
Z@btnmoﬁ‘al dnd reogprdide coerml PoAN MRUKSS ispect Mnt@EW % a

Fkﬁ}ﬁ\@ﬂnaﬁc@%pggyéﬂﬂqgh p@srltlt/e %51 gﬁé(ci&%gg{*%f%%dg

m xture of at |east one enulsifier wth at or "an
oil or with both a fat and an oil. Preferably, a
NMR/drophilic emulsifier is included together with a

'} NRRPAHd P& |ERIwd A Qécm&lhusing Bruker DPX 300 spectrometer at
300 MHz and 75 MHz respectively. Chemical shifts were reported in
parts per million (ppm) on the 5 scale relative to tetramethylsilane

internal standard. Unless stated otherwise all samples were dissolved
in DMSO-gq.
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acts as a stabiliser. It is also preferred to include
both an oil and a fat. Together, the enmulsifier(s)
with or without stabiliser(s) nake 30 up the so-called
emul si fying wax, and the wax together with the oil
‘59&7’%(”8%5? meke up the so-call ed emul sifyi ngPOVEBIPR{101059
base which forns the oily di%persed phase of the
cream formul ations. Suitabl e emul gents and enul sion
ncl ude ween 60, Span 80, 35 cetost earyl
+coreot, glyceryl nonostearate and
sodlun1lauryl sulphate The choice of suitable oils or
af A8 ¢ Ghid BO4- LG BULA AN L n NISEHE (1 3601 ULNG I ey
desired cosnetic propertles since the solubility o
the active cogpoundgyhy nmost oils likely to bg used in
phar maceutj cay enul di on formul ati ons ,:y be Avery | ow.

ny QON- gr easy oK ng and
washabl e product with Stitable consi st ency to avoid
| eakage fromtubes or other containers. Straight or
branched chai i nono- of, di basi c al kyl esters uch as
di -i soad; Opat e, cetyl|stearate, propylene gl y

stearate@ 2- ethylhexyl
branched chain esters khown Crodanol CAP may
used, the last three being preferred esters. The
may be used alone or in conbination dependi ng on, he
properties required. Alternatively, high 10 nelting

point |ipids such as white soft paraffin and/or |iquid

Apxa_rxaﬁfré %ﬂ&?@tfwluig} rﬁl@ﬂ@f |x1@é'§)li§1@ﬂorb@.nuﬁ@€hanol (400 % 2 mol)
atIO ui.t.abl e ctal, adm,ni stra n. nma e
rese ?ed‘g§5§ "l BB ory WHRE SUrEahI & &B gk EehpaFature
af@fbrﬁ@r‘i $ivay, 1§ ovinekesploea ogadbuixtare afb pbkhalide (67 g, 0.5
m&B, i GYESiny1bERidALlal 1ONF5SHI § all.6 hdr) ¥Agid¥dlyl propionate (250
mﬂqrr?ﬁgl SII\ rx@:'iﬁrg J@%t??xég %%egmb%.%{l%ste pe.scg &éee)%or 40 minutes and
ag oﬁeﬁ&}léﬁe&%ra‘é{ﬁﬂ éPﬁﬂnéwPﬁ' ddent %Br‘r’atsoa% esctpveeol to
argoigpoutehpestetirecar Therssadt e r20 Koldwnwaé ddl@eatdéd by

fpﬁr%@% PPra8h&q mwbg;ﬂ QPSy Al taby & f BF %afrdeawé&ved in

adm ni stration {h I njection, inc
C

wERRTan B0 P14 b AeaABbHEoT it Ariditios bY the addition of acetic

acid (60 ml) and the resulting red solid was collected by filtration,
washed with water (2 x 200 ml) and dried in vacuo to give 3-(1,3-
dioxoindan-2-yl)benzonitrile (83.2 g) as a dark red solid, m.pt. 179-

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

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

water (2 x 200 ml) and dried in vacuo to give a 1:1 mixture of 3-(1,3-
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i ntravenous and intradermal ), include agqueous and

non- aqueous 25 isotonic, pyrogen-free, sterile

i njection solutions which may contain anti-oxidants,
buffers reservatives, stabilisers, bacteriostats
WRGO0408(o7 u‘{)es whi ch render the formulation i s’é‘f%ﬁ?@b“mo””
with the blood of the intendéd recipient; and aqueous
and non-aqueous steril e suspensions which nay i ncl ude

d?é&?dl%&ghﬂﬂ—ﬁ%@ﬁ% sandcfhi ‘Rl@ﬁi“%@geﬂéa and,

osones Or ot her mcropartl culate s |ch are

CHSIXYREE" {0 2R YAEPERLS EShBountt il o Bgﬁodﬁéo%(ﬁent"éwh was
uped grighovt noweher gamsficdEianpl es of suitable isotonic

vehi cl es for use in such formul ations include Sodi um
Chloride In ction, Ringer=s Solution, or Lactated

TS Ty&tuse | té&??%nm Win%&wwus tHEPCbitcéndt dtdsoadged to a
sohetigot pYetx3etbvlpauad(3h 5Ehe, sol30ti@sll)i $Snf tosaboat 1
memgmattee ahout il£bd aém and Qhe SXRTRL & fcrlgﬁaﬁb%%t}& was

t 0. about The formul ations
fbfé EER ’élarci“}ﬁ’%uﬁl‘fgc[gj%ef:olr ternfrtd t&ogé"%é‘alcéﬁar solution.
Hegdrazdinmerenohydratexd¥pB ey, OaipoOuicds waamg addatisin and paytion at

a*a@l&{tortgﬂpéﬂ’ét@ré I 6gges g .ed LlYQpQi ké§%@)ﬁte&%@' g Plerux for 1
reqwgngo the addition of the sterile

Q& iteFn? ’vbwf%o‘ﬁ?‘tf%@’?%t%#@%@4%60%’59"“&%99&250 ml and
adserhprloeawadlartiborofi spetun erwstatanmadi @t @l.p poijorint @ater (500

mUFe. Th@ﬁﬁ!@&@@ﬂ@so%%ohgﬁtego' £ 'ﬁ%lyul;.lllé)rafioﬁ‘[?:gse addltlon of
Sus §0‘51§1¥§a¥ kg]'o ar ed fromsteri

gra El étlg Esh bR |16n§aﬁa?3?15§e‘i1 ri"‘t Pﬁ%lent
témpanadhire | frosdnesirer  offieererikriggastl cuvat eca)eceas by
fm%leﬁe ésﬂ@é'x&ﬂ:@xdw&@ert qugerEl )t Qﬁda&gleﬁegg)o‘%%n? t&.ve a

a} s or one or . nmore _organs

t9 S8 l%pbl:’l’e Hed ?ﬂ%t°°ﬁ‘ﬁbi‘%‘br“11éf:’éa?fo§5§e‘§a ngfgiere

agtdifigd1te abinfoendds additdonpesitydonshizetprasidigthée the

mﬂﬁi%dr‘éewﬁgmlf@géaatcﬁﬂby@fty teﬁﬁ&@tlﬂlﬁ?y@y 3t chnlﬁ%l ' e?ﬂ? resulting
e sage W nerally i NVo

s%ﬁ dewgrgaﬁ?zﬁlg‘lﬁétg%? ng’hgn?te AT OBf ‘faf?é‘reﬁp‘é’%h}‘l ¥apehefor mi) 'and dried

ilaged st targivei skserondetsirepif oust-whdee efdfledt s10f57t BB, The

c&rﬁ@ﬁﬁe@eﬂﬁtﬁftet% wQEﬁﬁgﬁg O Sl QQcon-Exh%r ;?lueegeegeadjusted to

‘q a%lgleve n avariety 1
ncl Ui ﬁﬁeatk?ﬁlt aﬁd:leff’ %ed'ts,? ttlli‘érﬁc‘fﬁqﬂ Pf/ Pb"flet Héange solid
(Pt iscul aThet:@hp%mtopts h/eerleoubrkﬂm@fedadqsngwst etdnaidaliPeoure 3-

(ﬂ-i-cm%—Qf,4-—dihydrophthalazin-—l-—ylmethyl)benzoic acid (&), (M+H)* 281,
oy 4.4 (2H, s), 7.2-7.4 (lH, m), 7.5-7.6 (1H, m), 7.7-8.0 (5H, m), 8.1~
8.2 (1H, m), 12.6 (1H, s)
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adm nistration, the rate of excretion of the conpound,
the duration of the treatnent, other drugs,

conpounds, and/or materials used in conbination, and
the a sex, weight, condition, general health, and
”Z@%‘P‘%ﬁ‘i”?redl cal history of the patient. ThePGHEBIP4/Q91059
conpound and route of adm niéération will ultimtely

be at the discretion of the physician, although

gene the, dosa e, WI] hi eve | ocal
bbo%ﬁé%%%ti 0 hé s|htygr%Tph%5f"§6?ﬁ’\/\ﬁr¥1lf"%Wé@%”zt‘ﬁé acid
(Resi red effect MAthout causi ng substantial harnful or
del eterious side-effects. 5oAdn1n|strat|o% in vivo

can be eff in one conti Migously dr
intermttae Oegr i | vicded+dose appr ep+at e
i nterval s) ~t hrfioughout our se of nment .

Met hods of det i ni ng theoﬂt§©Meeffect|ve means and
dosage of adm nistration are v known to those 30 of
skill in the art and will vary with thg fornul ati on
used for therap t he purpose of the
target cell Dbg
treated. Sing J&NB gan be
carried out with tNe doxe |evel and pattern lbjeing _
sel ected by the treadtipgrphysician. 35 gengt al , a
sui tabl e dose of the active conpound is thhe range
of about 100 g to about 250 ng per Kil qgram body
meight of the subject per day. Were the active
nEound is a salt, an ester, prodrug, or the like,
D%ﬂ?@ whoUReEPhA Ni28t @red 0i 8 wal) cubataetdedndtdpevwbasit® af solution
oft BOAWR %646%&9763 RCE{)%ZQ%QQ&P%OO‘%)D eatc 2-

Actu ht to_be use
Ca%%g?g%%igﬁggh%cp ?I ondt' e y ng)}%t‘ﬁ%%l thepgiddes @W’e‘roél‘“’ise to
they ped ¢ et aitxtwteheasa sPrepariat neehadRLC( Samll) eswiigr ehe
tepperdted Webh m1\Vat 81 msréibliﬁﬁée%a@é‘“écl'lgﬁt LONition was
wa%%@&e{q 2‘dt°b'<gv°‘érng %}’r\at ﬁrghGOOH‘kg%dgﬁgpM 2%Xg}zgor22 mol)
waﬁaggd &6t F)ame@pthjbélgapngsq pn@d:gqet prqeulutgng white suspension

was evaporated in vacuo. The white residue was quenched with water and

extracted into chloroform (3 x 100 ml). The combined organic extracts
were washed with water (2 x 100 ml), dried over MgS0,, and evaporated
in vacuo to yield (3-oxo-1,3-dihydro-isobenzofuran-1-yl)phosphonic
acid dimethyl ester as a white solid (32.0 g, 95 %, 95 % purity). This

was then used without further purification in the next stage.

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

m/z [M+1]* 266 (98 % purity)
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10 el ectrospray ionisation node. Mbile phases A (0.1%
formc acid in water) and B (0.1 %formc acid in
acetonitrile) were used in a gradient; 5%B to 100%
over 7 min, held for 3 mn, at a flowrate of

WPR0040809% 2| yti cal HPLC-MS Anal ytical HPLC m%f?’%%’r”?ﬁ"@é“”

out with a Spectra System P4000 punp and Jones

Genesis C18 colum (4 pm 50 mmx 4.6 nm. Mbbile

phases A (0.1 % formc acid in water) and B

(acetonitrile) were used in a gradient of 5 %B for 1
T‘?nanSP‘F%‘?W%@OPOO@Q‘%BD%%N@W% rebgreofuranpin at a
yPQiehbayeHval Beford tBild i Watdetectd inQn was éaﬂea dpRodY sodium

h%%%QE@Fd&tﬁegc?r t50 rglsivaqg]:) soﬁuglcf__naggs gh E%Ctlon mixture

spectronet
wHhELAtTh FRT ﬁ&éﬁrps% ﬁ%ﬁ%@ &t 83 rsrrl&ytﬁ%défhewa%ommuture
widVigaatik 1L3CcddR dvebe7 0 ex; o ke thyds b NicheBhulesteDRX08QEL) was added

aﬁ%mmetf%& 2 noa@l 4\4"270380' T%@ Mz s 8aPegd 'c\esp 4 to room

em cal fts were report I.n parts I on

SO0 GHE BISEAF R POkt P Tio5 BT AnctHy PeFERTe vas stirred
fontiormal astaftaredtedUnites sestigtiad odlhier whsevaahkedsaigl ester,

M% di tct%cfl V@ ' Re mqu &Qe\é\ocgq;q%ﬁgsp-gfagoro (4 oxo-3,4-
PCT, GBZOO4 00 10ySQ 44 ﬁnt esi s of Key | nternedi at

dhy °’(’1ﬁt}6%6‘23n 'd’llf?ﬁﬁl?@ﬂ EREY S, PRYY -7 ﬁe??ﬁﬂ )"b@hz‘lﬁw@er (30.0
gaciids{A) n/K (1+1Q* CHD Q96atipuvitNbQs NaGH (266 O, O.DBTOH (1H,
n Q.57 &0H 10, NZNH2gH2 Gy Nighy, ), 8.2-8.3 (1H, m), 12.6 (1H, s).

¢c. 1-({3-(4-0x0-3,4-dihydrophthalazin-l-ylmethyl)benzoyl]piperidine-4-
carboxylic acid (C)

N
\ — A
=N 7 Q
N
OH
C .

0

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

yileld 1-[3~(4-ox0o-3,4-dihydrophthalazin-1-ylmethyl)benzoyl]piperidine-
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off No OOI / I OH (A 5 A mxture of 27% sodi um

nmet hoxi de solution in nethanol (400 g, 2 nol) and

nmet hanol (150 m ) was added dropw se between anbient
tenperature and 30C over 15 minutes to a stirred

wp 04{0809%5 phthalide (67 g, 0.5 nol), PCT/GB2004/001059
3-fornyl benzonitrile (65.5 g,4®0.5 nol) and ethy

propi onate (250 10 n1) the m xture was stirred at

anblent tenmperature for 40 mnutes and a

o RABEREG BETrCL RO YeLfeh PLians Al Fovu o TholMb)* 392
(B patittyenpé&r at 8rle.8 Thé, mesubti+dglr é4H,sol v d4d WasS(2H, s), 7.2~
70plhacted bys—flid i@t ign, 7vwashed (.t by etdyd-gagetaienf2 12.6
ﬁ{ 50.m) and dissolved in water (1800 m). The

(561 §tion was acidified by the addition of acetic 15

acid (60 m) and the resulting red solid was coll ected
aby if-ifbt Fatdrens- (mshesi Md&hlycvﬁbﬁt&hil?az&nzﬂo m) and

vacy |ve
l?f'feti&l#wge @? O t4r %?‘Ebct"géli ag‘ﬁldaéDa dark red
solid mpt. 179- 182C n z
i t hout further purj .20
NDi oxoi ndar-2-yl ) oanrlle (74.18 g, 0.3 not)
added i portions oF utiog of sodi um

nr ed suspensi on~y@s nfeyq at “reflux

: oolled pn anbi ent

t enpera e'rand washed with eth acetate)(3 x 300
m ). The aqueous solution was 25 acidifiedoby the
dropwi se addition of concentrated hydrochlorlc acid
(110 m®, the nixture was stirred at®hmbient

2tBmpep al-tide okot3 , B -Hbhydrophbiernl azlhe-I-eduethylg keakotc wad d

(1@)03| @%ecb By Exél)t r@{zhyﬁus\é@%@&t%é h(1 wahLer o(alxmzﬂo 3- (-

ried. in vacuo to gi m xture of 3-(1
q}GGi??kﬂagV%)Tizflefgﬂﬁﬁifg%ﬁRﬁggurgﬂ§um hexafluorophosphate
(Idﬁﬂljbém(ﬁdam/ZOyl% lveAz odmsd AN e diibphosy267hyEmd ng- [10.(8:l, 0.55
m&BY b«@é;xpihb%!%)ﬂ' i@%ﬁ%ﬁé\:ﬂx?ﬁ‘d&%ﬁ&cl(% r(lM*"é'))d‘ st%f’:iéed(ﬁ 34 hours.

sl ML ol AL AN LIRS BULLLISHLEN D e
egitthetietiolrgo dichloromethane (4 x 50 ml). The combined organic
layers were, filtered, washed with water (3 x 100 ml), dried over
MgS0,, filtered and evaporated in vacuo to yield an orange oil. The oil
was purified by flash chromatography (ethyl acetate) to yield 1-[2-
fluoro-5-(4-oxo-3, 4-dihydrophthalazin-l-ylmethyl)benzoyl)piperidine-4-
carboxylic acid as the methyl ester (1.5 g, 33 %, 96 % purity). To a
solution of the methyl ester in tetrahydrofuran: water (2:1, 40 ml)

was added sodium hydroxide (0.3 g, 0.075 mol) and the reaction was
stirred for 18 h. The reaction was concentrated, washed with ethyl
acetate (2 x 20 ml) and acidified with 2M HCl to pH 2. The agueous
layer was extracted with dichloromethane (2 x 20 ml), and the combined
extracts were dried over MgSO, and evaporated to yield 1-[3-{4-ox0-3,4-
dihydrophthalazin-1-ylmethyl)benzoyl]lpiperidine-4~carboxylic acid (D)
as a yellow solid (0.6 g, 65 %), m/z [M+11* 392 (96 % purity)
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solution of triethylamne (37.55 g, 0.372 nol) in

i ndustrial nethylated spirit (500 m) and the

resulting cloudy solution was filtered through a pad

of filter-aid to give a clear solution. Hydrazine
WOOUPE¥H e (9.3 g, 0.166 nol) was added in BrEGB2004/001059
portion at 10 anbi ent tenperagure, the stirred m xture
was heated under reflux for 1 hour, then it was

con {rated in vacug to %§§%FX|nately 250 m and

Ex388e3 SYRHIRE Lot §FYsH d8etate (41 g, 0.5 nol)

in water (500 mnm). The m xture was brought to pH 7 by
althe é}'hQQ&\éﬁse odgli f4- Qalpérazgagoe@gzﬁ&,ﬁa%Bxgmthzﬁtﬁmalazm-l-
acid, then it was stirred at anbi ent t enper at ure
o é hours. The resulting solid was collected by
filtration, washed with water (50 m p and dried in

vacuo to gi i white solid (15. g) . The conbi ned
filtrate g astii ngs were__aci (i fTed ¥ pH 6 by the
addi tion 8 degwchl oric acid, el B8 m xture was

stirred at anblent teioerature for 3{hours. he

resulting 20 soN exwas~ggl | ected by fi OR; shed
with water (50 nd dried in vacuo gi v /QTH
second crop of of ite solid (17.57 The

conbined filtrate and washings fromthe second crop
wer e readjustedAfo pH 6 and treated as befbre to give

3-8 4-Bkb qr—a@hpéro@akealcarzaﬂgeﬁ%tﬁyl )6Rn88iD)acidhen)t i3 6§,
wer e entl] a

0 B b PNt SRR e e BTty 13 R oD S hapd)  2- (1
benxptr{ddd-1-y2BL, 1, B 4edritdihydhroniud- Rexb fliblroptjosphate

H m H’ 1 (2] e =) Y/ m
6 Lot Bttt e T . o

e(Pq9e64t%Dajmgtgp%ﬁ0ﬁ§%ﬁ%9e 0 ml) and stlrred for 18 hours.
Wyterhdl 62 ind) 1wys reeidhg | drivenlzei xeagtich niByu® va® héetdd tp 100°C

£40 1- hohr OThe\ s@&genShbd was- B0 1@t ¥broo Pemperature, filtered
and dried to yield a white solid. The solid was dissolved in a
solution of 6M HCl and ethanol (2:1, 50 ml) and stirred for 1 hour.
The reaction was concentrated, basified with ammonia to pH 9, and the
product was extracted into dichloromethane (2 x 50 ml). The combined
organic layers were washed with water (2 x 50 ml), dried over MgS0,,
and evaporated in vacuo to yileld 4-(3-(piperazine-l-carbonyl)benzyl]-
2H~phthalazin-l-one (1} as a yellow crystalline solid (4.0 g, 77 %);
m/z [M+1]* 349 (97 % purity), By 2.6-3.8 (8H, m), 4.4 (2H, s), 7.2-7.5
(4H, m), 7.7-8.0 (3H, m), 8.2~8.3 (1lH, m), 12.6 (1lH, s)

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

The synthesis was carried out according to the method described in (a)
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15

20

25

NH OOH dFFlI F (B) 5 Dinethyl phosphite (22.0 g, 0.2

nol ) was added drop-wise to a solution of sodium

net hoxi de (43.0 g) in nethanol (100 m) at 0C 2-

Car boxybenzal dehyde (21.0 g, 0.1 nol) was then added

PH VP se to the reaction mixture as a sPHUFFP2904001059

nmet hanol (40 mM), with the tébperature kept bel ow 5C

The resulting pale yell ow soI uti on was 10 warmed to

agmfg) %ﬁn%]z %3“8“% I\éet(ﬂgg’%Zaé T on %t%aéé%’arﬁc}—é’ ﬁ’éet%yl)benmlc
apES UBY | B Yiteilded sifspéneyion- Wrévawlapedbqwl\m@wll 2H-
piftie 1ehihel1esi dpie asas wHiRCBAgk vl t hnavaloerqand err%, 76 %); m/z

[ﬁ%f]“a%?e%b”i @lltgemtéo a% & (]qu C\}a,terThgzﬁo m‘% 7.5 (3H,

anic extra
mblrl ed ~Bv@r 31{7‘@8@4 &Rd8 eV dp8r dﬁ’edliS‘SlﬁHvaEUo to yield
(3-oxo-1, 3-di hydro-i sobenzof uran- 1-yl ) phosphonic acid
el t as, ¢ iite (3 %.,95,%
BN L 42503 8 ST 32, 0y D%
gmqlfau%arhﬂ#eu 3t he next stage. To a mixture of
(3-o0xo-1, 3-di hygr o-i sobenzof uran- 1- yb) phosphoni c acid
20 di et hyI er
tetrahydro an (200 m)am.z
fluoro-5-f 2 zonltrlle(20 y Dl ) in

m, 0.14 nol) drep~wpsSeppver 25 nmin,

tenperature kept pw 15C. The reacti i xtwr e Nias

warnmed slowy to 20C over 1 hour and concentrated in

vacuo. The whiteug5 residue was slurried gn water (250
m nutes, filtered, washed with water,

QLU SR R R TR A BGCVERAeE T et PRHIGS Separibed in (a)
abxee 3eing obedzokerrhn- Qlwcirdpmahyhalb@nmemylnﬂobez@s: acid (R)

an@: @}t%ﬁiﬂr 8 -h&fodEpaPsk idel SOIRS: Bd % JieDP 4%[:’3— n z

266 % WO 2004/ 080976
(Bdsfepnotoseth °E¥R;|/%e“éyéhszﬁ’eﬁ?§iﬂwa&fm'1‘°ne (3) as a grey
cpyftialdine 55q(13doxD-Bl | $bBenzofaur(dnil™ 363 (97 % purity); &y 2.6-

3.8 (10H, m), 4.4 (2H, s), 7.2-7.5 (4H, m), 7.7-8.0 (3H, m), 8.2-8.3
(lH, m), 12.6 (1H, s).

d. Synthesis of 4-[3-([1,4]diazepane-l-carbonyl)-4-£fluorobenzyl]-2H~
phthalazin-~1l-one (4)
o]

B (4)
The synthesis was carried out according to the method described in (a)
above using 2-fluoro-5-(4-oxo~3,4~dihydrophthalazin-1-ylmethyl)benzoic
acid (B) and tert-butyl l-homopiperazinecarboxylate to yield 4-~[3-
({1,4]diazepane-l-carbonyl)benzyl]~2H-phthalazin-l-one (4) as a yellow
crystalline solid (5.3 g, 68 %); m/z [M+1]* 381 (97 % purity); &y 2.6~
3.8 (10H, m), 4.4 (2H, s), 7.2-7.5 (3H, m), 7.7-8.0 (3H, m), 8.2-8.3
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15

20

25

yl i denenet hyl ) benzonitrile in water (200 m) was added
aqueous sodium hydroxide (26.1 g in 50 mM water)
soI ution and the reaction m xture 5 was heated under
trogen_to 90C for 30 minutes. The reaction_mixture
\Xﬁg % P8 | y cooled to 70C, and hydrazi ne hl;,%ygwémmomssv
(100 M) was added and sti rr84 for 18 hours at 70C,
The reaction was cooled to room tenperature and
i Qliyfi HCl1 to pH 4. The m xture was stirred
(?}g'r qgi() ?npnéma%g fZél\{: ‘tered. The resulting solid was
washed with water, 10 hexane, ether, ethyl acetate and
Egdangaek 2O yield 2- f1 uor o- 5- (4- oxo- 3, 4-

I e RO e 4%

yéeﬁqul]wzlla {W)’Blythaﬁazlmr@ (1H 7. 5 76

(1H, m, 78-8.0 (4H m, 8.2-8.8 (1H, m, 12.6 (1H,
s). 15 g

1-(3-( B4 di hyd-Pephat-h I n¥- yl net hyl ) benzoyljp
i peri divE~2Ncar bexylic aci »® ONIV i N--=~
.11'5 NO 10 Q 0 (A (C) N‘_AQ‘\
3-(4-0Oxo0-3,4 iy di®8pht hal azi n- 1- hwW) b n‘% i g'
(A (7.0 g, 0. nol ), ethyl isonipeeot ate , 0.3

rml) 2- (1{—At,bezotr|azol 1-yl)- 20 (
1,1 3-tetranet hyl uroni um hexaf | uor odhos hat e ( HBTU)
2(112‘i~§e@wvlgzom7ylana N,3w3- Bﬁ@@s%&ﬁwreﬂg dfitRefluoroborate
(190 x@, mb 470m561np|c91mep:eap@ddeey1tamnalmbhrydg,ametaam&iﬁ and 6-
cgﬂcg:omz)- ?nﬂ dﬁgkéﬁa%d f9_{)-]183hben\é% ﬁ!f'?]z(o]l% 6?15) mgwao 43 mmol)

e reactlon m xt ur
vekd raﬁ‘é?%osqqﬁﬁatlﬂ%FBr%ﬁﬂﬁﬁ@war&t% fP)a sthered solution
ocomxmﬁedo{&,gadmydxa;yoetsal\aem-m@ahedhmb%i&hd/\@tcea (A3 X00 mg,

019@ rrmol) lq{ Id Wthplg%’tamﬂlé t(?lr ﬁ.g a%g e:ﬁfa)pc%r at \%gs Isrt]:a.rred at

vacuo to an_ ol | 'ution

a?‘éﬁ“&h%‘mﬂ*aﬂcaﬁe ferod MYy A addqeed 1@ %%%@Guémblent
temel ratu by dioax il deh@golsut tlgm( 20 wis) aanel  idhepwiERCkbOos M@8d cold

w§1t_é1r red for. 18-hourss. mJTrtlﬁeEea&te' @85 nGORGAY (v?ge llected by
eEd with ethyl, acet ate x 30 m and acl di
fngiirl;fl éml,HCIfs?x VH.th water x 1l ml) and hexane (1 ml), dried in

vacuo and purified using preparative HPLC to give the desired compound
(3) (166 mg) as a grey solid; HPLC purity 90%; HPLC Retention time 4.21
minutes; m/z (M+H)* 530.

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

o]

oo
)



30 2. The aqueous |ayer was extracted wth
di chl oronethane (2 x 100 m), then the extracts were
dried over MgSH, filtered and evaporated to yield

4- 0x0- 3, 4- di hydr opht hal azi n-1-yl met hyl ) benz y Bf
Y@%@W‘sﬂﬂ6mo 2004/ 080976 PCT/ GB2004/ 001059 HgI/GB2004/001059
4-carboxylic acid (C) as a yebtow solid (7.0 g, 65 %,
mz [Mrl]+ 392 (96 % purity), SN 1.3-1.8 (5H, m,

i NI N OH Y [OH O (B) (D)

- Fl uor o} 5- (4- oxjo- 3,y di hydr op
oic acid 10 (B){(3. £70; > 4
(1.7 m, 0. 11 mdl ), 2-

benzotri azol -1-y
hexaf | uot-ephesphat
N, N, - di i sopr opyl
added tojdi net hy
hours. Watet (1
m xture and the

di chl or ofret hane

| ayers were—fitter
dried over MSQ

yi el d an{orapge i

2.8-3.1 (4H, m), 4.4 (2H, s), 7.2- 7.3 (1H m,
7.3-7.4 (1H, m, 7.7-8.0 (5H, m), 8.2-8.3 (1H m,

12.6 (1H 's). § d. _ 1C RT LC Purity

1- ( 2- Fl uptogpbud- oxo- 3,#4- di hydr Ehtha|hu+h |-

yl met hyl ) benzoyl{] pi peri di ne- 4-|¢ ilc acid () g O
/

2

Z

ht hal azi - 1-yl net hyl ) ben
| )4.18t hybodsoni pgcot at e

%

ranethyluron um
1—g—O0-—43—hpl)—and—
0 n1 0./55 | mol ) were
n1g and stirred for 18
@2t hgSPpct i A
extractgd ipto
he conbi rled prgani c
wi-th—wat-gr—p—x—166—) ,
Rﬁevaporated in vacuo fto
S, RY rif by fl ash
chronatoprap y ( ﬁ1 5§g[2 .30
fl uor o- 57 (4- oxo- hala2|n 1-y|nethy|)benzo
yl ] pi peridine-4 20 carboxylic pcid as tihe hethyl estler
(1.5 g, B3 % 90 W purity). Tofa sofutjonfofthe
met hyl ester in tetrahy ongan water |(2:fL, 40 m)
was addeql sogli un hyr g |de (0'B g £.075,9pl) apd th
reactionjwas stjy[ 18 hl The tedctipn was
concentr at ed, mthed mﬁth et hy

D

N
o
10 | 3.79  |465 90
>N
* N
CH,
D CH
11 /ﬂ\ 3 3.76 406 90
70 e,

12 ~~OH 2.80 |a07 90




acetate (2 x 20 mM) and acidified with 2M HC1 to pH 2.
The aqueous 25 | ayer was extracted with

di chl oronmet hane (2 x 20 m),

ts were dried over
%23&?0 0936 ’

8%o- 3, 4-

and the conbi ned
MySO4 and evaporated to

yield
PCT/GB2004/001059

di hydr opht hal azi n- 1- yl net hyl )33enzoyl ] pi peri di ne-4-carb
as a yellow solid (0.6 g,

oxylic a

[ Mr1] + 392 (96 % purity)
PCT/ GB2004/ 001059 49 Exd

cid (D)

| e

1 -

0 WD 2004/ 080976
Synt hesi s of Key

65 %, niz

Conmpounds a. Synt hes
4- [ 3- ( pi per azi ne- | - cdr banyl\ benzyl ] - 2H pht hal azi n- | -
one (1) 0 0 NHNHiO INO OH!I NNH 5 (A
(1) 3-(4-0xo-3, 4-di hydroph i /iﬁyl nmet hyl ) benzoi c
acid (A)(5.0g, 0.17mol), &I{N
1- pi perazi necar boxyl ate (3. 90 nel ), 2 (1H—
benzot r i pret——y3—1+3-33tetyaret-Huron
hexaf | uoropbeseilate (HBTY) (8} 67§, 7 .224+[r|5ﬁ’3 BYRYtY
N, N, - di i sopr opyllet hyl am ne (6. [/(mihpt®s)38 10 nol¥) were
added t o-erethytacetam-de—{(40-r)r—ane-sti4+ed—for—18
hours. Mater (200 ni) ed and the reaction
m xt ure wasibeat|ed ( 1 hour.} The suspensj on
was cool e \/\ﬁl k2 14 f$1%rdd4and @Pi ed| to
yield a °te sq [ was dissolved in a
sol ution{ of 6M H (2:1, 50 n14 and
stirred for—3t—houwr—-——=a5-1 aft-eR—was—ceneentratefl,
basifiedfwth anmonia to pH 9, {and the | product was
extracted into dichi thane| (2 x 50 |nl )| The
combi ned| onganijc | ayers were \hashed wilasihat epo(2 k
50 m), dried over My ¥ @nd) evaporatjed in vacuo to
yield 4-[3-(pi perazi ne-I-carbopyl) benzyl| |-
2H pht ha] azi n-1-lone (1) as a yellow cryjstalline sol{d
(4.0 g, V79, 20 mz [WFI]+ 39 (97 %purity), oH
2.6-3.8 (8H m,| 4.4.(2d, s), ¥V.2-7.5 '
15 0. I‘i _F 4.39 (538 90
N F
o] F
16 \n/©/ ° 3.66 498 90
o]
+ N
\ﬁ\j\
17 N O/\@ 4.33 (533 90
Note 1: 13 did not require purification via preparative scale HPLC -

the product from the reaction was essentlally pure.



(4H, m, 7.7-8.0 (3H, m, 8.2-8.3 (1H, m, 12.6 (1H,
s) b. Synthesis of
4-[ 4- Fl uor o- 3- (pi per azi ne-1-car bonyl ) benzyl ] - 2H
ht hal azin-1-one (2) 00 NHNH iNNOO O4HdNzz N /
02004/809795 (B) (2) The synthesis was carri BGT/GHg004/001059
according to the nethod descritBed in (a) WO
2004/ 080976 PCT/ GB2004/ 001059 50 above using
2-fl uoro-5-(4-oxo-3, 4-di hydropht hal azi n-1-yl net hyl ) ben
zoic acid (B) to yield
4-[ 4-f1 uoro- 3-( pi per azi
pht hal azi n-1 -one (2) as v
g, 76 %9; mz [M1]+ 367 (¢
(8H, m, 4.4 (2H, s), 7.2-7.3H, 5lm, 7.7-8.0 (3H,
m, 8.2-8.3 (1H m, 12.6 (1H s). C. RSynthesis of
4-13-([ 1, 4] di azepane-| - car bonyl ) benzyl ] - 2H

pht hal azi r=—t—ofe— NH A
(A (3)  10oThsuns) carFi®d qui, Hécorats
(%)

nt hesigs was
the method described in (a) abdwénuisdsic
3- (4- ox0- 3+4—¢h 1yl et hy enzoic
(A) and t razi ne cgrbokylate to
yield 4-[3

WFRty), 5" 2.6-3.8

hvdlr apnht hal 271 N
||7\ﬂl UPI"-'I'WM‘—I LI

bl az9m- | -

ert-butyl, 1oqpnvpipa
([ 1, 4] di a3

epatte- | 4

(3) as a ¢
[ M+1] + 367
(2H, s),

rey

cry

4H, m .

|
c A Bonytpen
stall | ‘@
(97 %purity);
2-71.5

5H"Y)
7. 7-

zyl4.-62H [
id (5.3 4,
.6 15 3. §
8.0 (3H,

7 %9 ; mz
8.2-8.3

DH, m), 4.

(1H m
4-13-([1, 4

12. 6 (1H s)

d. §

~J

ynt hesi s
| )-4-fl ug

. i

enzyl ) - 2H

3.99 482 90

] di azepane- | : eny
19 .

0

40

0]

0]

20 4,00 452 90

21 .15 466 90

5 Example 3

a.

phthalazinone (22)
o]

L

z2—Z

0
H “'EI NH

0 N o
O C

(A) (22)

"o

4-{3-[4~-(4~fluorophenyl)piperazin-l-ylcarbonyl]benzyl}-1(2H) -
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15

20

pht hal azin-1-one (4) OO NHI NH iNO/ --NO OH|I
NNH FF(".~ 20 (B) (4) The synthesis was carried
out according to the nethod described in (a) above

usi n
2’-‘#4“&%%9—76- (4- oxo- 3, 4- di hydr opht hal azi n- 1- y| ReV/F3poPH#1059
zoic acid (B) and tert-butyl 55

1- honopi per azi necar boxylate to yield 4-[3

di azepan ar onyl ).benz ht hal azi n-1 - one
oL A seenane: Lo bon Woen YL P POl S one, e
(AP @ novi-2] 47 m@l(gﬁl%pgrqmy)athﬂ}amzns (1328m§ 10H8 mpol) and 1-
(4 ﬁidﬁ%ﬁphéﬂyl)ﬁlgeﬂgﬁinésktS 6'45 §m£h)(%§kergdde§ ge&%e%tlally
q.04/ 01?(%;%)76 FCT/ %82004‘&/19*1“% lu\s.lon (c]f 3 n) oxo-—g,ll-

dahx%:O(P tb@é@%ﬁoioﬂ@ﬁtbymw@plq apiy- (A)418P arepan3F -m®l) in
dyl cainde@nyl 4 desamy b (11m1)2,l-|)thrah:maﬂuaal W tQrfeq N Nibieht

)
tENng ’ﬁtgenzot ’ |4gz;|% rsl anii) IY}OYe% fé} st é(gr?et ﬁx)ldflern&mtlejlmerature
fpet Fabhrubt oddeat & W(af5@d‘?ﬁji érczpwﬁﬁor-g stirred cold water (10
nd) i seEtepydetdiyheds neht 12ulBind s81 080l abthdited by

f‘i*ﬂLPthzé (v;laﬁ‘}-.)egl ng\%g@zgtér y'z) x]‘.r; ?nlze? lthlhel aZO| @.n%}.ihtdrled in

re ad ed sequ
Vtaéﬁ?)étnét BrE figdaueiner peepasaltiive dﬂ’LCoFO glve 4 {3-14-(4~
£3ubpieoy B) pib.—p(élrhyﬂf—apblﬁ&ib@ﬁyn}ﬂenybm hyel) berai & z acin@
((2'2\2 (7]6091g5rgas o c?:‘@ar{“"é.%'lld’ '?n/gry TRt Dyhacghambdes (loos; merc

m xture was stirre
Retentlon time 4.00 minutes.

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

starting materials.

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

ﬂ\N cl
24 4.26 486 90




anbi ent tenperature for 1 hour and allowed to stand at
anbient tenperature for 16 hours, then it was added
dropwi se to stirred cold 15 water (10 nl). After 30

j the resulting solid was collected b

W‘ﬁ@@fﬁpg&ﬁ, washed with water (2 x 1 m) and¥ﬁyﬁgﬁ@4/("!|!°59
m), dried in vacuo and puriffed using preparative
HPLC to give the desired conmpound (5)(166 ng) as a
grey sofie—HPh i tention time 4 21
m nut es;CO%gur(c{\H-iﬂ 530, 20 b. e LEoRT o 'Q? O rapodingls
were synthesisgd in a manner anal @gaused)d nat (g)
descri g';yi in (a) above, but using appropriiate
alternative amine starting raterials. O/NH [N O N NR
25 WO 20004/ 080976™ G 01059 52 Qonppund R LQ
RT M+l |LC Phiri tjy @ F ¥186 F3544]18 508 90
7, 3.22 551 90 F BynbF.) 8 n F@4.13 508 (90 {N N CH 9
3.95 483 90 * |N 10 3. 465 90 | N

N" ) oH
26 3.78 473 90
Cl
N
27 _ 4.46 583 90
O\N-; Fr.'
O

28

| 4.96 509 90

*\N/\ O©
29 LN o 3.73  |511] 90

-
K/N \N
30 ;g& 3.78 553 94a
c
T
\N/\l
31 K/N\W/O 3.71 459 90
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15

0 CH 11 J",

CH3 3.76 406 90 14~ O "H3 12 *~i CH 2. 80

407 90 WD 2004/ 080976 PCT/ GB2004/001059 53 O NH i N
0 ON, R R Compound R LC RT Mtl LC Purity (m nutes)

F (Note 1) F 3.56 494 100 N N 14 3.71

451
&@ 20%08??77\H F 4.39538 90 HF OF Or N 1BCHGP208/ga0s

498 90 Yl: Q N ;~ 0 17 NI ¥.33 533 90
LC RT LC Purity
Compound R M+1
{minutes) (%)
(o]
" .CH
32 N o O 304|546 90
L
?_
o"N+ X
33 . | 3.84 |485 90
N
/\\N 7
o F

Note 2:

(o]
<
Z =Z—
é :
.M
[1=9

34 *\N/Q .37 552 90
£
NS .
* ~ o
35 U 3,77 485 90

36 “ 0
ote 2) C©:o> 2.89 |440 100
ote

36 did not require purification via preparative scale HPLC -

the product from the reaction was essentially pure.

Example 4

1-[3~(4—Oxo-3,4—dihydro—phthalazin—1—ylmethylj—benzoyl]-piperidine-4—

carboxylic acid (C)

appropriate amine (0.2 mmol) in dimethylacetamide (2 ml).

(0.24 mmol) was added to a solution of the
2-(1H-

Benzotriazole-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate

(0.3 mmol) and Hunigs base (0.4 mmol) were then added and the reaction

was stirred at room temperature for 16 hours.

The reaction mixtures

were then purified by preparative HPLC.

The compounds synthesised are set out below.



Note 1: 13 did not require purification via

preparative scale HPLC - the product fromthe reaction
was essentially pure. 5 WD 2004/ 080976

PCT/ GB2004/ 001059 54 0 NH N O OR Compound R LC RT
WO200408800 ity (minutes) ($) N II | 18 N 4. BGT/EBH04HP1059
Cl C OCH3 19 3.99 482 90 ©g20 4.00 452 90 O CH3 21
4.15 466 90 0 5 Exanple 3 a.

4- (3-(4-(4-fluoropheny ) pi perazi n-1-yl car bonyl Jbenzyl )
-1(2H) - phthal azingnej(22) 0 0 NHNH NOIiINO OHN

/I N (22)
N
R
0]
LC RT i
Compound R M+1 LC Purity
(minutes) (%)
37 »—N 4.39 572 50
38 3.71 496 80
+—N
\
CH,
HC

39 '_NE > 3.63 [474 80
40 -—ND—CHS 3.76 |474 90

41 3.56 | 502 90
)
/
=
~—N CH,
o
42 3.58 [568 20
0




(A 1)"F WD 2004/ 080976 PCT/ GB2004/ 001059 55
2-(1H Benzotriazol -1-yl)-1,1, 3, 3-tetranet hyl uroni um

tetrafl uoroborate
dii
Yﬁiggﬁégég

added sequentially

| et hyl

(150 ny,
am ne (102 nyg,

0.47 mmol),
0.8 mvol) and_1
henyl ) pi perazi ne (65 ng, 0.47 mmol FCH{Ep04/001059
at anbi ent5%t enperature to a

stirred solution of 3-(4-o0x0-3,4 5

di hydr opht-hal-az

0. 36 nno
m xt ure

hours a

iy

Er& di me

thvl ) be
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Z0lC _aci
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wat er (
was col |
1 nm) an
usi ng pr
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ting solig
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X

fl uorop
alazinoq
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m nut es.
synt hesi

HenyT ) pi

e (22
CRyit
15 b.
sed in

erazi p- I-ylrcarp

(76 1g)
90%

as a cre
Y ‘IEf: Ret

i ng co
A manner apgl ogo

nytoen
am sol i d
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npounds

us to t
ate alt

yi)
n
5
ner e
nat

= (2H)=pit
z (M-H) +'
4. 009,

descri bed

el n

in (a)
starting
M1 LC
oYc o0

Turify

bove, h
mat er i

The fol

It using appraopr
als. ONH .NO
m nute

i{:§9©
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.. R, 1 C 24 4.26 486 90 0 WD 2004/ 080976
PCT/ GB2004/ 001059 56 Conpound R LC RT Mrl LC Purity
(minutes) (% N HN 25 3.18 504 85 VvHyN N OH 26 !

3.78 473 90 - C N p,Ni,O ON 27 4.46 583 90 O F

RO 2090/089976 ON SAN 28 N | 4.96 509 90 29 *\ ~RCHGB04/801059
511 90 ON 301 \ N3.7855%090 C N~O( i N31
(DN -Tro 3.71 459 90 0 WD 2004/ 080976

PCT/ GB2004/001059 57
LC R i
Compound R T Me1 LC Purity
(minutes) (%)
—N
51 Ny 3.36 {446 90
~N  on :
52 d 3.77 488 90
CH,
53 —N 3.74 |472 90
“en,
*_“ //CH
54 3.82 |498 90
H
—N
55 b 3.52 |460 90
56 . *‘“\_p 3.86 |510 90
HC H "
0
| —N 0
57 \—cH, 3.75 |546 90
58 < N> 3.01 565 90




Conpound R LC RT Mtl LC Purity

3.94 546 90 32
=
90 N N 36 ~N O

N') ei

(Note 2) |

(m nutes) (%)
'"~HO 1+ 33 3.84 485 90 NNO
N+ 34 NO 4.37 552 90 ON 0 11+

N,

0 CH

350 3 77 485

0 2.89 440 100 Note

WOLABY e qui re purification via preparati Venggp@woomssv
HPLC - the product fromthe rédction was essentially

pure. 5 Exanple 4 1-[3-(4-xo-3,
4-di hydr pht hal-azi-a~—d-ylnmethyl)y-benzoyl } -pi peri dine-
- carboxyli d (O (.24 no )LWa d #© Burity
sol ution '#pc u%% appr opl?i ate an (mgn&&szzwnﬁol) I %)
di nethyllacetami e (2 m). 2-(1
Benzotrilazol e- 1} yl )Ffl’ 1,3, 3-tet ramet hyl pronji um
hexaf | udr ophosphat-en 10 A8, 3 nmo| ) and Huni gs base (O.
mol ) wgre tthen| added »@ ge, rpactPén | WHL| stiPPed 4
roomtenperaturge for 16—Hours. [The reaction m xtures
were thgn purif)ed by preparatiyve HPLC. | Thel conpounds
synt hesi{sed are|set out below |15 WO Zp047{080976
PCT/ GB2Q04/ 0010p9 O
60 +—N N 4.17 |6
: . 63 90
F
VAR
»~—N N
_/
61 _%;} 3.08 |[595 90
00
62 —n \,@ 4.16 {551 90
/
63 N \N 2:> 4.3 565 90
/
64 +—N N—@—Cl 4.1 571 90
N/ '
65  |+»—N N—@—OMe 3.64 |567 90
/N 2
66 ~—N N .6
—@—( 3.62 |579 90
CF,
67 —n \NO 4.27 1605 90
-/

4

4
t
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15

58 ONH i NOR O Conpound R LC RT M+l LC Purity
(mnutes) ($) 37N 4.39 572 90 38 3.71 496 90 *-N

CH3 H3C 39 *-N 3.63 474 80 40 *-N }- CHH33676 474 90
41 S 3. 56 502 90 CH3 42 3.58 568 90 O

‘Z@o’&?‘%&?@% PCT/ GB2004/ 001059 59 Conpound RFEFGEI04/0059
LC Purity (mnutes) (% 43-M23.81 508 90 H *-N 44
4.39 531 90 t-Bu 45 *-No 3.52 460 85 -N 46 3.77 508

90

LC RT IL.C Purity
Compound R M+1

(minutes) (%)

F
68 o \l@ 3.89  |555 90
__/
69 N <© 3.84 |565 90

N=

70 »— \ / 2.92 565 90

()
71 «—N N 3.02 543 a0
N/

Example 5
1—[2—Fluoro—5—(4—0xo—3,4—dihydrophthalazin—l—ylmethyl)benzoyl]—
piperidine~4~carboxylic acid (D) (0.24 mmol) was added to a solution
of the appropriate amine (0.2 mmol) in dimethylacetamide (2 ml)., 2~
(1H—Benzotriazole—l—yl)—1,1,3,3—tetramethyluronium hexafluorophosphate
(0.3 mmol) and Hunigs base (0.4 mmol) were then added and the reaction
was stirred at room temperature for 16 hours. The reaction mixtures

were then purified by preparative HPLC.

The compounds synthesised are set out below.




*.N 47 3.59 488 90 -N 48 ZQ 3.83 488 90 CH3 49 ~-O
3.85 488 90 *-N CH3 50 3.47 448 90 CH3 WD

2004/ 080976 PCT/ GB2004/ 001059 60 Conpound R LC RT LC
Puri t Ml (minutes) ($) H 51 3.36 446 90 H +-N
WOR0E8Y7G7 488 90 CH2 53 3.74 472 90 CH2 PCNGPBR0§4/001059
3.82 498 90 H--N 55 b 3.526360 90 56 '- N 3.86 510
90 H3CHO *-NO 57 “--CH3 3.75 546 90 -N

LC RT .
. LC Purity
Compound R (minutes|M+1 (%)
)
/N
72 ~—N o 3.21 480 90
——/

Exampla 6

The appropriate sulphonyl chloride (0.24 mmol) was added to a solution
of 4—[3—(piperazine—i—carbonyl)benzyl]—2H—phthalazin—1—one (1) (0.2
mmol) in dichloromethane (2 ml). Hunigs base (0.4 mmol) was then added
and the reaction was stirred at room temperature for 16 hours. The

reaction mixtures were then purified by preparative HPLC.

The compounds synthesised are set out below.

0O
NH
~N | o
OA¢
LU NG-R
7N\
C o
LC RT LC Purity
Compound R . M+1
(minutes) (%)
73 _:g::> 3.85 504 90
CH,
74 S/ 3.44 1442 90
CF,
75 @ 4.09 |558 90
C
76 @ 3.93 [525 90
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58 t)N 3.01 565 90 ~r~ WD 2004/ 080976 |
PCT/ GB2004/ 001059 61 Conpound R LC RT M¢l LC Purity
(rrinutes) (% H*-N 59/ CF 3.93 549 90 F 60 N\--/
N 4. 17 663 90 F *-N N 61 3.08 595 90 OHO 6
‘Xof%"“é’ﬁ“f“bo \-/ \ / 63 *-NN - 4.3 565 90 P‘;?T’?B?"“‘%QPW”
“NJ C 4.1 571 90 65 *- \~640Me 3.64 567 90 66 *-
"N 3.62 579 90 CF3 67 *-NN O 4.27 605 90 WD

2004/ 080976—PCH-GB2064-001059 62 Compound R LC RT Mt
LC Purity (minutes) (99 cf 68 N/-\ 3.89 555 90 69
(-N U N B.84;565 90./ ! T O
H,C
H.C
78 . CH, 4.38 532 80
H,C
H,C
72
79 —_) 3.76 509 90
Iﬁc
80 _\—\ 3.82 470 90
CH,

Example 7

The appropriate sulphonyl chloride (0.24 mmol) was added to a solution
of 4-[3-([1,4)}diazepane-l-carbonyl)benzyl]-2H-phthalazin-1l-one (3)

(0.2 mmol) in dichloromethane (2 ml). Hunigs base (0.4 mmol) was then
added and the reaction was stirred at room temperature for 16 hours.

The reaction mixtures were then purified by preparative HPLC.
The compounds synthesised are set out below.

0O

NH
. =N 0

O'Q
LC RT LC Purity
Compound R M+1
{(minutes) (%)
=N
81 > | 3.7
\_d 1 523 90
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SAe
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LC RT
LC Purit
Compound R (minute |M+1 oEkhy
%
s) (%)
83 - 4.04 |530 85
84 —O 3.71 |460 90
ci
85 _OF 3.69 |506 90
—/\ CH,
86 o~ 3.19 450 85
o)
H,C_ CH,
. CH,
87 0_< 3.44 (478 90
(e}
88 *—@-q 3.94 |538 90
CF,




.- ~N OON, SR O \\ O Conmpound R LC RT M+1 LC
Purity (mnutes) ($) 73 3.85 504 90 74 *--JCH3 3.44
442 90 CF3 75 - 4.09 558 90 C 76 3.93 525 90 *\/
WD 2004/ 080976 PCT/ GB2004/ 001059 64 Cl 7CH3 77
YO04089760 H3C H3C 78 CH3 4.38 532 90 H38C14§82‘t94/001°59
79 N 3.76 509 90 H3C 80 ---\ 68.82 470 90 CH3 Exanpl e
7 The appropriate sul phonyl chloride (0.24 mmol) was
added t ora—setution—5—0
4-13-([1}4)di azgpane-| - ponyl ) benzyl ]t 2H-kpht hal azi h-
| -one (3) 0. 2 immol ) iy=di chl or pret han (erH).
Huni gs base®fP0. 4 nmol)}(wasci,hen | added gi¥¢|t he 90
reacti onjwas stijrred atowomtemaerature for 16 hours.
o

* /—CH,
90 »—o 3.6 |464 90

D

0
H.C
91 .‘%/;i 3.63 472 90
—
CH,
A.C
. /3
92 3.73 1535 80

/"—O
Q
93 . 3.49 530 90

N
&
94 . "G;N 3.5 |512 85

—l’
95 —<¢k 3.52 459 90

96 ; 4,01 [588 90

97 e, 4.05 406 90

o8 . j 3.84 |513 80




The reaction m xtures were then purified by

preparative HPLC. 10 The conpounds synt hesised are set
out below O NH NON ~OS R O Conpound RLC

RT Mt1 LC Purity (minutes) ($) 81 a 3.71 523 90 WO
YORa980896 PCT/ GB2004/ 001059 65 82 3. 68 48HCHEB2004/001059
Exanpl e 8 The appropriate aci é¢7chloride (0.24 mol)

was added to a sol ution of
4_[3_(p| ner-azi-nRe~l--car bgny!)bﬂn7'I| ]r-?l—l- nht hal azin-1-0n
e (1) (042 )| 5_iaNi cfior omet ha égm). »—&lj\gigs
base (0. # mr?gﬁ) Was ‘ gd and*the | qti'on9 s
stirred at_roomienperature for 16 hours. The
reactionjmxtures were theh purified by|preparative
HPLC. The conpounds synt pesi sed are set| out] bel ow. .

\"ZJ

10 0 NH {/ 10N Q CJi§ O RT Conmposnd{&1(m nge Ml
LC Purity s) (%| 83/)~@<0°. 0%:580 85 B4 4--( ) 3.71
460 90 B85 F 3.69 50§90
(o]
5 ST
101 ) N 3.62 582 90
-

102 9 3.82 ({508 90

™\
103 N 3.81 |507 90
Y

104 ﬂ 3.33 |445 90

s
S

105 N>/\) 4.08 [571 90

106 .<© 3.67 |480 90

107 - 3.54 1577 90

108 Qj 3.49 498 90




i- CH3 86 o--~ 3.19 450 85 0 H3-C~(CH3 87 R "0~(CH3
3.44 478 90 0 88 -0- 0 3.94 538 90 CF3 WO
2004/ 080976 PCT/ GB2004/ 001059 66 89 3.68 526 90 CH 3

0-/ 0 /-CH3 90 0 3.6 464 90 0 H3C 91 0 3.63 472 90
¥Q2044899792 | N 3.73 535 80 /-0 0 93 3.49 BEHGH4/p01059
Ns 94 N 3.5 512 85 N O 95 3.682 459 90 CH3 96 4.01
588 90
* CH,
109 Hscié .04 510 90
CH,
O—CH,
110 ‘\_@ .75 |512 90
111 ‘\-—Q .67 482 90
112 /I .54 474 90
/
t'—\ O
N
113 o%% .52 {537 90
CH,
114 t\_\ .13 |475 90
CH,
115 —Q .8 |512 85
o\
CH,
116 .09 544 90
117 b_[: .63 |486 90
118 ‘Q .91 |502 90
Cl




00 97 *CH3 4.05 406 90 O +

2004/ 080976 PCT/ GB2004/ 001059

98 3.84 513 90 WO

2004/ 080976 PCT/ GB2004/ 001059 67 99 4.07 520 90 CF3
1oo H3C CF3 4.41 671 90 NON C  H3C 101 N 3.62 582 90

N CH3 102 3.82 508 90 103 3.81 507 90 104 3. 33
ME"’%"“"%“ N *~S 105 Nb S 4.08 571 90 106 ZCE/EB268/001059
90 107 H3C N 3.54 577 90 0 168 0 3.49 498 90 0J WO

119 .61 |511 90
O\/O
120 Ab .57 474 90
121 _DF .67 1504 90
F
122 ‘% .02 |508 90
123 _\—Q—F .81 |500 90
124 : .11 |540 90
0-\__\
7\ _
125 b‘oz .19 |560 50
126 ‘@ .61 |468 90
0
127 0 .69 |582 90
0\)




68 * CH3 109 H3C 4.04 510 90 CH3 O-CH3 110 3.75 512

90 111 3.67 482 90 112 / S 3.54 474 90 O N 113 O

3 52 537 90 CH3 114 4.13 475 90 CH3 115 3.8 512 85
116 4.09 544 90 117 3.63 486 90 118 3.91 502 90

t’ﬁ"%‘?@ﬁﬁ/ 080976 PCT/ GB2004/ 001059 69 119PST/&B2044/901059

90 0 0 120 3.57 474 90 121 3 3.67 504 90 F 122

4.02 508 90 123 3.81 500 90 / 124 .4.11 540 90

0-\-~ :
=™
N\O
128 F 3.85 [549 85
S
H.C /
129 8 4.37 |573 90
Cl
130 —>—© 3.84 496 90
H,C
=
N3
. NEO
131 3.62 {573 90
HC-0 0
H,C
F
132 ‘\_@ 3.72 |500 90
133 ‘kQ 3.8 |[500 85
F
134 —\_Q 3.9 |496 90
CH,
~ 0
135 4@ 4.03 |560 90
136 4.16 |560 90
=)
F
137 _@ 4.71 |472 80




CH3 125 4.19 560 90 126 3.61 468 90 0 127 0 3.69

582 90 -QJ WD 2004/080976 PCT/ GB20041001059 70 " ~CH3
N O 128 3.85 549 85 i S 129 H3C 4.37 573 90 C 130
3.84 496 90 H3C 0 N=O 131 3.62 573 90 H3CG-O 0 H3C

PORAU080976 500 90 133 3.8 500 85 F 134 3. 9PYHEBYE+001059
CH3 w 0 135 4.03 560 90 136 2116 560 90 F 137 4.71

472 80
.‘</;“,‘
138 =N 3.47 |526 90

139 o 3.78 |632 50
4 3
-4</>’ﬂ
=N
H,C
Cl
_CH,
/N
140 RaeR 3.27 |506 90
H,C
o
S N\
" I/N
141 3.92 1590 90
Cl
14z 4.76 |706 90
cry TN

S~ /©
143 *‘S\/l 4.27 |605 90

144 *-S\/l 3.71 {557 90
N




WO 2004/ 080976 PCT/ GB2004/ 001059 71 N,CH3 138 N 3. 47
526 90 CF3 CF 139 O N, CH3 3.78 632 90 N H3C Cl

N, H3 140 N 3.27 506 90 H3C CH3 S N, N 141 \ 3.92

590 90 Cl 142 4.76 706 90 CF3 N S 143 4.27_605 90

WO RPY8YT6 S S 144 (N 3.71 557 90 HIC WOPCT/GB2004/001059
2004/ 080976 PCT/ GB2004/ 001059 7272 145 3.98 551 90 N

H3C H3C
S
145 "S/Tl 3.98 |551 90
\
146 ‘\_@ 3.9 496 90

147

—@ 3.57 |454 90
148 —>ﬁ0\ 3.21 (450 90

e
CH,
—O 3.61 |446 30
\

o
149 .

150 TNy, 3.39 (418 85
151 - <t> 3.81 (494 90
152 —< 3.31 |418 90

153 —(/j’ 3.38 |444 90
0

=N
154 —éqi@ 3.56 |506 85
155 @ 3.48 |484 90

s
156 —<\:© 3.84 |510 30
157 _@ 3.56 |472 90
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146 3.9 496 90 147 3.57 454 90 148 3.21 450 90 O

CH3 149 3.61 446 90 150 * \-CH 3.39 418 85 151 3.81

494 90 152 *--a 3.31 418 90 153 3.38 444 90 O N

154 N -

90 162
*N-\ 0

Example 9

The appropriate acid chloride {0.24 mmol) was added to a solution of
4-[4-Fluoro-3- (piperazine-l-carbonyl)benzyl]-2H-phthalazin-l-one (2)
(0.2 mmol) in dichloromethane (2 ml). Hunigs base (0.4 mmol) was then
added and the reaction was stirred at room temperature for 16 hours.

The reaction mixtures were then purified by preparative HPLC.

3.56 506 85 155 3.48 484 90 H3C-0 uc 156 \
WOLREIBHYT90 F 157 3.56 472 90 WO 2004/ 08097BCT/GB2004/001059
PCT/ GB2004/ 001059 73 1CH3 158 * < 3.34 476 90 S-N F
159 F 3.56 490 90 160 3.53 488 90 Cl 161 Cl 3.99 523

7 468 90 CH3 163 *-CH3 3 11 392 90 164
3.1p,468 90 1 CON- 2,78 475 9
158 . I 3.34 (476 90
S/N
F
159 "@F 3.56 (490 90
T
160 ‘G 3.53 488 90
¥
161 *Om 3.99 |523 90
162 Q 3.7 |468 90
CH,
163 *—CH, 3.11 |[392 90
164 »—N 0O 3.16 [463 90
/
165 -—GN—- 2.78 (475 30

The compounds synthesised are set out below.




Exanple 9 5 The appropriate acid chloride (0.24 nmol)
was added to a sol ution of

4-[ 4- Fl uor o- 3- (pi per azi ne-1-car bonyl ) benzyl ] - 2H pht hal
azin-1-one (2) (0.2 mml) in dlchloronethanH%_I( 2
YOPYO8YAse (0.4 mml) was then added and tHel/GB2004/001059
reaction was stirred at room énperature for 16 hours.
The reaction mxtures were then purified by

preparative HPLC. 10 The onpounds synt hesi sed are set
out bel ow. WD 2004/ 0809767 PCT/ GB2004/ 001059 74 0 NH
No 1l ~ N~ i F ONYR-X .
Purity (mnutes) (% 66_— 4.04 424 90 167 -{ , N
2.84 493 90 168 w-a 4.1 436 O 169 -N 3.19 481 90
170 N O 2.83 509 90 171 N G ’ / NH 172 - NNMe
2.71 522 90 \J 173 --CNH 479 O 5RExaan e 10 The
appropriate acid chloride ( \Was added to a
sol ution of

4-13-([1, 4] dl azepane | - car bonyl ) benzyl ] 2H pht haI azin-

| - one (3 _r_l\ |n41|rhlf\rnq‘g_t_ha'n(
Huni gs base ﬁél mml) s thep a8dey n?l tbﬁePurlty
reaction (5%"5{’ 58¢) r ed atry\?oom t BARALES g” br 16 jhour s.
The 10 reaction hi xtures were fhen purilfied by
preparative; §PLG TN 4.04 |424 90
167 -—CN— 2.84 493 90
168 —<] 4.14 |436 90
169 «—N 0 3.19  |481 90
N/
170 —\——N 0 2.83 |509 90
n__/
171 ——\——N//\ 2.63 |522 90
M
172 Ty NMe 2.71  |522 90
n—/
173 -—CNH 2.8 479 90

Example 10

The appropriate acid chloride (0.24 mmol) was added to a solution of
4-[3-([1,4]diazepane-1l-carbonyl)benzyl]-2H-phthalazin~1-one (3) (0.2
mmol) in dichloromethane (2 ml). Hunigs base (0.4 mmol) was then added
and the reaction was stirred at room temperature for 16 hours. The

reaction mixtures were then purified by preparative HPLC.

The compounds synthesised are set out below.



The conpounds synt hesi sed are set out below. WO

2004/ 080976 PCT/ GB2004/001059 75 O NH iN O NUR 11

O Conpound RLC RT M1 LC Purity (mnutes) (U 174

3.16 416 90 175 3.84 534 90 176 3.63 496 90 177
WO2904086790 178 ~~/ SMe 3.62 514 90 179 N BCT/GBAEH001059
90 O 180 3.95 490 90 C 1815N 3.63 533 90 o ne Ow
182 3.61 526 90 WD 2004/ 080976 PCT/ GB2004/ 001059 76
Exanpl e 11 The appropriate acid chloride (0.24 nmol)

was added to a sol ution @f

4-[3-([ 1, 4] di azepansg

arponyl ) - 4-f 1 uor obenzyl ] - 2H_ph
t hal azi n-1-one (4) Ao | ) dn di chl oronmet hane (2
m ). Hunigs base (0.4 ) was} 5 then added and the
reaction was stirred at oY ure for 16

hours. The reaction m xtur ner & B Burified by
preparative HPLC. The conpounds synt hgsi sed are set
out bel ow.

LC RT LC Purity
Compound R M+
(minutes) (%)
174 —= 3.16 416 90
175 .__<$>-4<::> 3.84 {534 90
176 3.63 496 90

177 __</"‘/ 3.52 1460 90

178 -——<C:>}*SM9 3.62 |514 90
179 ——q 3.23  [459 90

o

180 ﬂ<—/’/ 3.95  |490 90
Ci

181 — N 3.63 {533 90
OMe

182 ‘L@ 3.61  |526 90
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20

ONH IiNO IXtDNRF 1 0 0 Conpound RLC RT M1 LC
Purity (mnutes) (% 183 N 2.81 467 90 184 -N O
3.19 495 90 Exanple 12 15 The appropriate isocyanate
0.24 mmol) was added to a solution of 4-
D.0MWB4Zi ne- | - car bonyl ) benzyl | - 2H pht hal aPFHGB20§#{@n1059
(1) (0.2 mml) in dichloronmefhane (2 m). The
reaction was stirred at roomtenperature Lor 16 hours.
reaction m xtures were then purified by
E%lr}%ﬁgrg?i ve HPLC. 20 The conpounds synthesi sed are set
Tlog taPREPBYE: 2 BA02 20D 4MA800%6 (PCTY GBROD4YB0 20863 th7a folNMion of

4=T¢43[CDWfﬁiderhﬁéiftchﬁﬂﬂylmd4f%ﬂﬂ@&Bb@ﬁ%gW%12%J%QEH%i%?ﬁn—1~one
(29 7@0./%8%1116913 ]igsdiéﬂl%m&h%%eﬂr?’; m%? ril_l?nlglgl base (0.? mmol) was
then added and the reaction was stirred at room temperature for 16

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

The compounds synthesised are set out below.

(0]
CUU)
R
o}
LC RT LC Purity
Compound R M+1
(minutes) (%)
183 -—>k— 2.81 467 90
/N
184 » —N o} 3.19 495 90
./
Example 12
The appropriate isocyanate (0.24 mmol) was added to a solution of 4-

[3~(piperazine-l-carbonyl)benzyl]~2H-phthalazin-l-one (1) (0.2 mmol )
in dichloromethane (2 ml). The reaction was stirred at room

temperature for 16 hours. The reaction mixtures were then purified by
preparative HPLC.

The compounds synthesised are set out below.



b-CH3 .-a 187 X-CH3 3.49 449 90 H3C CH3 *-a F 188
3.57 487 90 H *-N 189 4.03 537 90 CF3 *-a 190 3.77
519 85 *-a 191 3.72 487 90 b-F *-a F 192 / 3.57 505

90 F WD 2004/ 080976 PCT/ GB2004/ 001059 78 *-N 193
WO@80498697@0 HH CF3 *-N CH3 194 3. 68 497 85PCHGB20R#001059
195 / \ 4.03 553 90 OCF3 H -N 196 O CH3 3.93 497
90 H3CHH

Q

b
0
LC RT
. LC Purity
Compound R (minute [M+1 (%)
s)
185 >—CH, 3.34 |435 85
H,C
' A
+—N
186 3.76 |[483 90
CH,
187 CH, 3.49 (449 90
H,C CH,
—  F

188 3.57 (487 90

H
N
189 a::>*— 4.03 5837 90

190 3.77 519 85
191 O 3.72 |487 90
F

192 {::? 3.57 |505 20
F




*.N 197 3.62 494 90 j __CN *-N 198 3.68 497 90 H *-N
199 3.73 475 90 CH3 *-N 0-/ 200 3.9 513 90 * N 201
4.11 511 90 CH3 H3C ;u( 202 \ / 3.58 483 90 WO

2004/ 080976 PCT/ GB2004/ 001059 79 Cl 203 3.71 517 90
WO20044180936 34 435 85 CH3 205 CH3 3. 71 497 90PCHGE209¢/@01059
0 3.56 513 90 CH3 H Cl 207 *!sN Cl 4.04 552 90 H 208
* N\ / 4 547 90 ~ |/

N

193 Q 4.08 |537 80
N CH,
194 d 3.68 {497 85
H
N
05 Q 003 |ss3l s
0
H
N

196 %/;>;CH3 3.93 497 90
c
197 3.62 [494 90
CN

198 3 3.68 497 80
H

198 3.73 475 90

200 @ 3.9 |513 90

201 4.11 511 90
CH,

202 L@ 3.58 |483 90




H3C *-a CH3 209 OCH3 3.54 507 90 O H3C *-a 210 3.42

497 90 Cl 211 Cl 3.95 552 90 H-NCH3 ~ 3.79 541 85
212 b--~00 HH3C *-NO 213/ \ 3.66 529 90 H3C-O WD
2004/ 080976 PCT/ GB2004/ 001059 80 HH 0 *-N 0 214 CH3
WOR89785 . N 0 215 3.62 527 90 H3C *- | YLYEH2004/001059
4.28 569 90 0 O CH3 79

n Cl
203 *_\_© 3.71 |517 90
204 N 3.34 |435 85
CH,

205 _\—Q—C'—h 3.71 (497 90
206 L@o\ 3.56 |513 90
CH,

Cl

H
207 N 2:> o 4.04 |552 90
v ()
208 ~—N O 4 547 90
H,C .

—R on,
209 0:2_<CH3 3.54 |[507 90
5 _
/
H,C
210 >,_© 3.42 |497 90
[0}
H Cl
211 N <:§ ol 3.95 |552 90
H
«—N _/CH3
212 ©_<\0 3.79 {541 85
0
HH3C\
r—N o]
213 3.66 |[529 50

H,C—0
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217 bN 3.81 610 90 O Exanple 13 The appropriate
i sot hi ocyanate (0.24 mmol) was added to a sol ution of

5

4- [ 3-5 i eerazi ne-| - car bonyl ) benzyl ] - 2H pht hal azi n-1 - on
WO(249 05??.62 mml ) in dichl oronethane (2 m).PgHEB2004/001059
reaction was stirred at room 8toerrperature for 16
hours. The reaction m xtures were then purified by

pr epar at fve HPEG—10—Thegconpotungs—synthestrsed—are—set
out below. 0 NH ,NfDN R $ WO 2004/ 080976
PCT/ GB2004/ 804059 81 RTc@pnpousdoR (sdmute @4 LC
Purity ($) s) |- O 218 / 3|68 515/90| 219 4.05
513 90 f-H 220 3.94 465 90 CH3|*-a 221 3.[55 449 90

CH2 *-a [ 222 F| F AT 575 90
0O

215 3.62 [527 80
O

—N

216 4.28 [569 S0

217 5 N> 3.81 |610 90

Example 13

The appropriate isothiocyanate (0.24 mmol) was added to a solution of

4-[3-(piperazine-l-carbonyl)benzyl]-2H-phthalazin-1-one (1) (0.2 mmol)

in dichloromethane (2 ml). The reaction was stirred at room

temperature for 16 hours. The reaction mixtures were then purified by

preparative HPLC.

The compounds synthesised are set out below.



FF*-a 223 3.79 543 90 0 OCH3 O *-a 0 224 -CH3

4.28 557 85

*-a 225/ 0 3.63 527 90 CH3 H
0 3.18 528 90 N-CH3 H3C WD 2004/ 080976

PCT/ GB2004/ 001059 82 H 227-N 3.32 423 90

WOR004/08%7985 80 229 3.68 515
503 90 Exanple 14

-N 226

99 OCB -aF %%BGP“Q""’PQ"”

3-(4- Xxo- 3, 4- dlhydrophthala2|n 1- yInEthyI)ben20|c acid

(A) (0. 2g—Tmmot) WasS auded 0 § reoREt of—tthe
appropri ate am e (0.2 ceItCaﬁudetb(:Z
m). 2-(H¥BRRY %trlazolq¥ny1) 1, &@Pﬁ-e '% (%)
tetranethyluron|un1hexaf|uoroph0>phate 0.3 Mol ) and
Huni gs base (0.4
— O—CH,
218 3.68 |[515 90
219 Z 4.05 |513 90
220 3.94 |465 90
221 \'Tk 3.55 |449 80
CH,
N F
222 F_ﬁii:é*_F 4.21 |575 90
F F
223 3.79 [543 90
0\
O  CH,
0
— Y0
224 \—cH, | 4.28 |[557 85
225 @__«0 3.63 |527 90
CH,
H
»—N
226 %::2 3.18 |528 90
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mol ) were then added and the reaction was stirred at
roomtenperature for 16 hours. The reacti on m xtures
were then purified by preparatory 10 HPLC. The
conmpounds synt hesi sed are set out below O NHi ~NO
WOR0M/OR97¢ C RT Conpound R (minute Mrl LC Pur PET/GB0§4/001059
s) 231 "-CH3 2.72 378 90 WD 20%¥4/ 080976

PCT/ GB2004/ 001059 83 0 cNH N O eNR Conpound R LC

RT M+l LEPurity —(ninutes) (99— N-2322-96-427 90

J T ~7 7
233 4.08|444,.90 | 234 3. 456 95 |O;HS, 0,235 H3,3. 83
450 95 CH, '
K
228 i::> 3.69 485 80
"N
229 . 3.68 |515 90
0O—CH,
~N F
230 z::§ 3.72 |503 90

Example 14

3-(4-0x0-3,4-dihydrophthalazin-1l-ylmethyl)benzoic acid (A) (0.24 mmol)
was added to a solution of the appropriate amine (0.2 mmol) in
dimethylacetamide (2 ml). 2~ (1H~-Benzotriazol-1-yl)-1,1,3, 3~
tetramethyluronium hexafluorophosphate (0.3 mmol) and Hunigs base (0.4
mmol) were then added and the reaction was stirred at room temperature
for 16 hours. The reaction mixtures were then purified by preparatory
HPLC.

The compounds synthesised are set out below.

NH
=N o

LC RT

} LC Purity
Compound R (minute |M+1

(%)
s)

231 +—CH, 2.72 |378 90




CH3 3 236 "----\, /() 2.98 432 90 CH3 237 4.17 440

90 238 CH3 2.9 449 90 H3C 239 Cl 4.31 460 90 O 240

/ -~" 3.63 468 90 CH3 241 3.78 456 90 CH3 WD

2004/ 080976 PCT/ GB2004/ 001059 84 ~0 242 i 3.08 378

YO 204/ N 0 R Conpound R LC RT Mrl LC PEET/G2004/001059
(mnutes) (% 243 *-NaNO 2.88 432 90 0 244 0 3.61 421
95 CH3 245 *-N\ 3.96 397 90 5 Exanple 15

2- Fl uor o- 5- (4- oxo- 3, 4- di hydr opht hal azi n- 1-yl net hyl ) ben
zoic acid (B) (0.24 mmol) was added to a solution of
the appropriate amne (0.29

LC RT ;
Compound R M+1 LC Purity
(minutes) (%)
N=
232 .
N/ 2.96  [427 90
F
233 *_qz::> 4.08  |444 90
234 C:z 3.9 456 95
o
H,C
0
. CH
235 — s 3.83 (450 95
: CH,
CH,
236 **a<::> 2.98 [432 90
CH,

237 '"*<:j§ 4.17  [440 90
238 _>‘ 2.9 449 90

239 .—<<:>>—m 4.31  |460 90
(o}

240 -—%(::>—4( 3.63 |468 90
CH,

241 -—ﬂ<::>*—q 3.78 456 90
CH,
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15

mol ) in dinmethylacetamde (2 m).

2-(1H Benzotriazol -1-yl)-1,1, 3, 3- tetranethyl uroni um
hexaf | uor ophosphate (0.3 mml) and Huni gs base (0.4 10
mol ) were then added and the reaction was stirred at
WOINYEPPEer at ure for 16 hours. The reacti onPRT/EBY0&E01059
were then purified by preparatfée HPLC. The conpounds
synt hesi sed are set out below. 15 WO 2004/ 080976

PCT/ GB20041001059—85—6—3H—N-0—F—FCN-RLC RT
Conpound Raz@mi ngte M1, Purityl §) 4% 344P --
2.8 396 [90 247 |~~0OH 2. 794426 90 08NH gNO F
ON, R Conpourtd—RLCRT M:1l LG Purity I(njhutes) (%
248 3.9 456 95 0 H3C 249 Q CHH 3.97 467 90 CH3 3
250 \\-0 2.84 426 90

0

L
=N 0
o

Compound R LC RT M1 LC Purity

(minutes) {%)

243 *—NQN: ) 2.88  [432 90
0
244 0 3.61 |421 95

+—N
245 C@ 3.96 {397 90

2~Fluoro—5—(4~oxo-3,4—dihydrophthalazin—l—ylmethyl)benzoic acid (B)

Example 15

(0.24 mmol) was added to a solution of the appropriate amine (0.2

mmol) in dimethylacetamide (2 ml). 2-(1H-Benzotriazol-1l-yl)~1,1,3, 3~
tetramethyluronium hexafluorophosphate (0.3 mmol) and Hunigs base (0.4
mmol) were then added and the reaction was stirred at room temperature

for 16 hours. The reaction mixtures were then purified by preparative

HPLC.

The compounds synthesised are set out below.



CH3 251 *-CH3 3.46 368 90 WD 2004/ 080976

PCT/ GB2004/ 001059 86 252 0~\x 2.91 445 90 253 N 2.77
495 90 0 254 -~OH 2.69 412 90 255\ 2.76 439 90 O C
NH -, NOR i F Conpound R LC RT Mt1 LC Purité
YRIi2AH08%76 ($) 0 256 MO 3.81 439 90 PGT/GRR0g4/ep1059
415 90 5 Exanple 16 An appri d&dri ate al dehyde (0.2

nmol ) and 4-[ 3- (pi perazi ne-1- '

carbonyl ) benzyl ] - 2H pht hal gzi n-1-one (1) (0.24 nmol)

were dissolved in dichlorgnmethane (2 m). Sodi um

tri acet oxyborohydri de (6528 mmol ) and 10 gl aci al

acetic acid (6.0 mmol) e fhhen added and stirred at
room e reaction m xtures
were then purified by prepagative . The conpounds
synt hesi sed are set out belo 15’&;?%%04/080976

PCT/ GB2004/ 001059 F N
R
LC RT
. LC Purity
Compound R (minute|M+1 (%)
s)
246 *—CH, 2.8 [396 90
247 T\ ol 2.79 |426 920
0
NH
=N 0
L0
A
LC RT LC Purity
Compound R . M+1
(minutes) (%)
248 :\< 3.9 456 95
0
/
H,C
0
* CH
249 _4% > 3.97 467 90
CH,
CH,
250 -\¥-q 2.84 |426 90
CH,
251 *—CH, 3.46 368 S0
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87 ONH NOO RLCRT Ml LC Purity Conpound P.
(mnutes) (%
406 90 CH3 260 --( 2.75 392 90 261 1/ 3.16 493 90
262 1/ 3.09 479 90 N H Exanp
3%%??%ﬁwnﬁte al dehyde (0.2 mmol) and

4-[ 4- Fl uor o- 3- ( pi per azi ne-| -
car bonyl ) benzyl ] - ZFLphthaIaZ|n | -one (2)(0 24 nmol )

258

"--~-CH3 2.89 406 90 H3C 259 2.91

le 17 5 An

PCT/GB2004/001059

wer e di FSofved m—dirthioromet-hare—2—j—Heei-um
trlacetbxypngohydrlde—éE:?S mol) ang; 4qg|al agetic
acid (6,0 nmol )| were th added| and stlrred at room
temmraurefcri@ﬁeme The-rgaction-mixtires were
then purifijed by 10 pregpanative FE he .tonpounds
synt hesj| sed ar g set t Yelow. WO 2004/ 080976
PCT/ GB2D04/001059 83 0 NH o ON-R
254 T\ oy 2.69 (412 90
' /
255 r\ 2.76  |439 90
Compound R LC RT Mol LC Purity
(minutes) (%)
0
256 '—&C:>F_< 3.8
0— .81 439 90
CH,
257 ”‘ﬁt:zz::> 3.95  |415 30
Example 16

An appriopriate aldehyde (0.2 mmol) and 4- ({3~ (piperazine-1-

carbonyl)benzyl] -2H-phthalazin~l-one (1) (0.24 mmol) were dissolved in
dichloromethane (2 ml).

preparative HPLC,

The compounds synthesised are set out below.

Sodium triacetoxyborohydride (0.28 mmol) and
glacial acetic acid (6.0 mmol) were then added and stirred at room

temperature for 16 hours. The reaction mixtures were then purified by




F Conpound R LC RT M+l LC Purity (mnutes) (% 263
2.83 459 90 264 N 3.04 465 90 SJ Exanple 18 5 An
appriopriate al dehyde (0.2 nmol) and

4-13-(] 1, 4] di azepane-| -
WQLZB@%?S‘) f)lanlzylz] > 2H pht hal azi n- | - one ( 3) (0. B4T/RHR4/001059

were dissolved in

synt hesi sed are set o
R LC RT M+l LC Purity
15 WD 2004/ 080976 PCT/ B
19 An appriopriate al dehyde
4-13- ([ 1, 4]d|azepane 1-

90.

di chl orormethhne (2 m).
tri acet oxyborohydride (0.28 nmol) and gl aci al
acid (6.0 mmol ) were then
tenperature for 16 hours.
then purified by 10 1

Sodi um

dded and stirred at
The reaction m xtures were

acetic
room

O NH NOR Compound

1% 265 ---( 2.76 406

/A\/n 2

fal

aha 1 2Ll kit
JIUUCHLyIJ ZTTPTIt

car bonylp=4=Ht1 hataz-r——oehRe
mmol ) WeEgnHing30! ved ig di chl oronet Hdhe § n¥§ Purity
Sodi um tiri acet oxyborohydri de 5 (|Gm28utexpl) gnd glsaci al
acetic geid (6.0 mml) were thed added and |stirred at
roon1termer guré for 16\ h The reaction |m xtures
were tHen 3 rified by preﬂaratlveZHﬁﬁc. 4 conpBunds
synt hesi{sed are|set odt below. |10 O

259 _j\—\ 2.91  |4086 90

260 ——< 2.75 |392 90

261 —Hzﬁ:i::) 3.16  |493 90

262 —j2~:(::) 3.09  |479 90
Example 17

An appriopriate aldehyde (0.2 mmol) and 4-[4-Fluoro-3-(piperazine-1-
carbonyl)benzyl]~2H-phthalazin~1-one (2) {0.24 mmol) were dissolved in

dichloromethane (2 ml). and

Sodium triacetoxyborohydride (0.28 mmol)
glacial acetic acid (6.0 mmol) were then added and stirred at room
temperature for 16 hours. The reaction mixtures were then purified by

preparative HPLC.

The compounds synthesised are set out below.
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NH |
(%)

assess the inhibitory action of the conpounds,

foll ow ng assay was used to determ ne 1C50 val u

WA 2o
extract ,
(Sigma);

N o

PARP,
was i nc

M DTT ( Si gma)

(Si gma);
(NEN, UK) and vary|no
i nhi bitors added. Al

and gave final

0.01 M

pH 7

of 1% per well.
| . After 10 mi nutes incub tion at 30C t he

was 40

reactio
reactio
2004/ 08
st rande
reactio
wells (
activit
and i nc|
i ncubat
addi ti oh
pl at es

t enpera

TopCount NXT ( TRADE MARK) (Packard,

assay conc
with the DMSO bei

i solated from

ubated wth %gﬁuffer
12.5 mM MyC12 (Sigm);
(Sigma) 0.001% NP-40

d FI ashPl at es ( TRADE MARK)
pncliit rati ons of said
re diluted in

10% d ycegpl
) in 96 (P

polnds

The t ot al 3

| a cell

the

F Conmpound R LC RT Mt1 LC Purity (m nutes)
266 ---( 2.8 424 90 Exanple 20 15 In order to

nucl %%/GB2004/001059

(25MM Hepes

50mM KC1 20 (Sigma);

arfrhgl

concentration
ay vel une per well

DMSO

Wer e

It ob S tidtl
0976 PCT|/

DPNA r1||

i tTated by the
€,

conta ni ng NA
GB2004/ 001059

ons

G5 |

H(RiZORES)

noaoat

1

L @?‘?ﬁgy\/\b

bl e (%)

n wells

Link#iwns))
es. The

Noci-arnat-o
- LT o1 gllul Ccu

gU\T.
wer e done_i n con
in-;zii» to ¢
pl at es ‘war e t he

20C for AL

nin
LB

Huolﬁ V
Di nati on
al ctl &t e

n shaken

T e Vol =
J 1

j ||\,3ul. I VC
th conmpound
nzyne?

m nut e

2

the

454 5

ere then shaken

react i
| 30%

e

wer e
efic ac

quenéhed
d fo’%ac

for 1

hour at r

oom

. %he

1v2)

ure. 10

I'he plates were

fransterred 1o a

UK) for

scintillation counting. Values recorded are counts per
Eprampitee 18(cpn) following a 30 second counting of each

A\Nejaﬂ)prl-gﬂ@:.a@@rélﬂ
carbonyf% enz&%ﬁlgg

cal cul

dichloromethane

(2

ml)

BBy RCl(b VI tbofLPr arfAQh [§OPRQUNG: d Sephhem -
%mla21n l-one (3) (0.24 mmol) were dissolved in

Sodium triacetoxyborohydride (0.28 mmol) and

glacial acetic acid (6.0 mmol) were then added and stirred at room

temperature for 16 hours.

preparative HPLC.

The compounds synthesised are set out below.

The reaction mixtures were then purified by

@]
ﬂH
~N 0
N
(_NR
LC RT LC Purity
Compound R . M+1
{minutes) (%)
265 »—<< 2.76 406 90.




15 follow ng equation: % I nhibition =100 +00x (cpm of

unknowns -nean negative cpm (nean positive cpm nean

neagative cpm) | C50 values (the concentration at

whi ch 50% of the enzynme activity is 20 inhibited) were

W 2004058%¢, whi ch are determ Frid over a rangBCHEB2004/001059

different concentrations, nornally from10 M down to

0.001 .tM Such [1C50 values are used as conparative
EXaigiesi$o identify increased conpound potencies. 25

Y

Al | conmpounds t ed a | C50 of less than 0.1
PR EEF PPt o KIS Ben I 2 Bt b0 o [ (O B gpfne - L-
cPPPM ~-95£180rdhengyD] ~2M@htigazid; 14me 16) (0L.24 dBgl)18ere

ddbo1ddd ©0.didHiordBetthe 32, mB3; s38ium %§iaég%ox290régbdride
47, 48 49, 51, .53, 73, 76, 7

(é"]éZB ngbl)S,o;fndSilacg.gl @cft:LgSécbg (6z§inm7(3§63wer}f0§ éag%ddegioand
sYigzed]ay roppptenppratune] £0r]11§ hont§; TheEQredP@onl@ixtures were
tHed? pulBfied BY, pAepdrad By ud38, 139, 140, 143, 149,

153, 155, 156, 157, 159, 160, 161, 175, 176, 177, 178,
179, 181, 182, 186, 188, 190, 191, 195, 197, 198, 200,
Tipp pompognd= @gnthepdsed 2@, sgpout2bglown09, 210, 211,

212, 213, 214, 216, 217, 218, 219, 35 221, 222, 223,

225, 226, 227, 228, 229, 232, 237, 240, 243, 245, 246,
256. WD 2004/ 080976 PCT/ @B2004/ 001059 91 The

fol | owi ng conpounds, eiNH as t hose above, have an

| C50 of less than O ML, 6, 7, 8, 11, 12, 22, 23,
24, 26, 32, 36, 38, 39, 4p 43Q 45, 50, 54, 55, 56,

58, 59, 81, 82, 86, 87, 838\ 48 9091, 92, 93, 94,

95, 96, 100, 104, 108, 109, L[15,N4R6, 123, 126,

127, 128, 5 134, 135, 137, 11, o146, 147, 150,

151, 152154158 162 163174 180 185 187
189, 19 194, 196, 199, 204LC2RE, | LQPhrity
230, 23?{:"“‘%%%‘1 235, 239, 241, 2W@inddds) %ég 25() 258,

259 and| 261. (he Potentiation [Factor (RE50) for
compounds js cdlculated as a ratio 10 of| the |1 C50 of
control| cel9% grlowt h d1‘v§ed by the?t&50 |884kel | °8r owt|h
+ PARA i nhi bitlor. G owt h inhi bLti on cur|ves| for both
control and conpound treated cells are in the
presence of the al kylating agent nethyl

nmet hanesul fonate (MVB). The test conpounds were used
Exampler 2%ed

In order to assess the inhibitory action of the compounds, the

following assay was used to determine ICsy values.

Mammalian PARP, isolated from Hela cell nuclear extract, was incubated
with Z-buffer (25mM Hepes (Sigma); 12.5 mM MgCl, (Sigma}; 50mM KCl
(Sigma); 1 mM DTT (Sigma); 10% Glycerol (Sigma) 0.001% NP-40 (Sigma);
PH 7.4) in 96 well FlashPlates (TRADE MARK) (NEN, UK) and varying
concentrations of said inhibitors added. All compounds were diluted in
DMSO and gave final assay concentrations of between 10 and 0.01 uM,
with the DMSO being at a final concentration of 1% per well. The total

assay volume per well was 40 pl.

After 10 minutes incubation at 30°C the reactions were initiated by the

addition of a 10 pl reaction mixture, containing NAD (5uM), >H-NAD and
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concentration of 0.2 micronolar. The concentrations of
MVE were over 15 a range fromO to 10 g/m. Cell

growt h was assessed using the sul forhodam ne B ( SRB)
assa%( ﬁSkehan P., et al., (1990) New colorinetric

TR YRty assay for anti cagcer drug scr e@ﬁT’ﬁQz"”ﬁ’“‘m’”
Nat|. Cancer Inst. 82, 1107- 17 20 2,000 HelLa

cells were seeded into each well of a fl at-bottoned

3%§e¥wﬂdublg1§HEQBHE§rDMﬁL@1fbdsn @eéﬁ&nﬁﬁ@d(ﬂbslggvé é%ﬁdnegatlve
cu urs

ted
e AL A0 T N e Bneo A 117 HOlh S oBGRYAHRIAg (emknowns)
iPARFI§Mitobfalorulagte & fenpahe eottehtieat i gtheoPlatss werertisen

st{g% (Bl 4ot YefSuakl onRd 1Leut95rtew fLorsec fagt aermllnutteyr
ore the addition 25 of MVS at a range of

concentrations (typically 0, 1, 2, 3, 5 7 and 10
F@Iﬁ.ﬂrbt)lrtc_:p teéthmubuﬂidreat:eel ek oy wBARRUenkhédl th@r the addition

t '] CeII treated th ARPlnhlblt
grgﬁéﬁ\/\é%g ?fsee:&ct %Classess thée }é\irovw PRSI YT ntgen shaken
fiolre 1 PARR pAh¥deint demp3@te¢! s were | eft for a further

16 hours before repl acing the media and allow ng the

I'1s t f t
fEerinicr Perbodnsher the e dl 18oP PNl  FrREpe iR Chferara,
Wol dod Wit IDatipni edvnsivacetVpduewirgcoqdrd pirat exunksr per minute

{ Ry bas Bdwahg 4C 3005 2 dtouangasd dabgnyevashed four
tinmes with water. Each well of cells was 35 then

stained with 100l of 0.4% (wv) SRB in 1% acetic acid

Ther % 2enzymenacdisribef tne eaal tamgofndirist Ehets apilehl dogd using the
fnebitndtiqdar At es were then dried for 2 hours at
roomtenperature. The dye fromthe stained cells was

solubilized by the addition of 1001 of |OnM Tris Base
i nto WO 2004/ 080976 PCT/ &8 U L00A6mIs Iepaalguelive cpm) )

Pilahddifibre HER | 199%@;5@@";@@@%—%%
for 30 mnutes before nmeasaring Re o) optica e S|ty

at 564nM on a Mcroquant mcrotiter plate reader.

I% vtal.qtﬁegomguegﬁtetn%§£%nh§q @\1%590%3tof29§)@'\érﬁfymatactJ.VJ.ty is

| east 2. le 21 I\/Ia rial SC‘S ds Smal | ¢
BT MERE NP e AR 23S COTAtES Y oag ange ©
&jlﬁ%QEMﬁd:dnﬁeM1aﬁs,10ﬁMnam srom e g dRARCtbnoidoa pM. Such
ICs, values are used as comparative values to identify increased

compound potencies.
All compounds tested had a ICsy of less than 0.1 nM.

The following compounds have an ICsy of less than 0.0lpM: 2, 3, 4, 5 9,
10, 13, 14, 15, 16, 17, 18, 19, 20, 21, 25, 27, 28, 29, 31, 33, 34,
35, 37, 40, 41, 44, 46, 47, 48, 49, 51, 53, 73, 74, 175, 76, 17, 178,
79, 80, 83, 84, 85, 97, 98, 99, 101, 103, 105, 106, 107, 111, 112,
113, 114, 117, 118, 119, 120, 121, 122, 130, 131, 132, 133, 138, 139,
140, 143, 149, 153, 155, 156, 157, 159, 160, 161, 175, 176, 177, 178,
179, 181, 182, 186, 188, 190, 191, 195, 197, 198, 200, 201, 202, 203,
205, 206, 207, 208, 209, 210, 211, 212, 213, 214, 216, 217, 218, 219,
221, 222, 223, 225, 226, 227, 228, 225, 232, 237, 240, 243, 245, 24s,
256,
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dark. Cell Lines VC8 cells and the nouse Brca2 BAC

conpl enented derivatives were as 15 described in M

Kraakrran van der Zwet, et al., Ml Cell Biol 22, 669-
2002 % ES cells defectlve in Brca2 functlon hav

B’é’ V408%Ck i bed previously (Tg , et al., EMBEY H’“i‘s’?"“’”
255-60 (2002)). The construct of ES cells
defective in Brcal will be described el sewhere but

Tl‘f@\&%%l@ﬁ 6. @gﬁédﬁng@gnaé/a:lehgaé@@hﬁf@raﬁﬁbve?thaa)e Ia:nE[ﬁZQ of less
onQgenj c s ,For

?upzeﬁng 0 cél :QUI%Ilr’ %éhszqtl\g/?t ?4 p36: 38, 39, 42,

43 nHishi POr S¢eobporbd 58) S9%ebl. é’@lrt@ﬁre§7v ns%xﬁéme?l‘?fi @, 92,

o9y ot hosverss, t typsiokserhsandoseaded ats, Yas) aQws, 126, 127, 128,

1?@2?{3%2/&@6(1”1?1""ellzllszgi?etdgh?ml%o'v' ?l%ﬁggtqsé}rﬁd 58, 162, 163,

Labpri§Pr i Hi% LR eat’d®d wih tlﬁér i€t t¥hpddAd 4 erlis 230, 224,
2bours3, Frg4,CcaRb ) MOUS2£Xpasely e44cebbs, weLe 758,f @69 and 261.
every 4 days wth fresh nmedium and inhibitor. After

10-14 days, cells were washed with PBS, fixed in
Thethe4RBE L aiansTagtred (Bieh fOFySTHCUNGF ot el et affreds a ratio
o€ OtHealNigNF goratcr cebhhnyrapph axivitdee |y 50eculsh sfwesld gBowth +

P£§5HYh%9b1é§&peEf5W¥H:§nM§gf%18§rédybg§dfég Ho@ﬁséoﬁgggf and compound

tinmes I n tri | cate Resul ts duction in
tyeaind Ffiyl%@rsmfhsnarm Hefthei ehtyleEire a%nt methyl
nEopesnlfhavas (usad t dherebe tdrposeasivere tyedfatcel fixed

cgﬁ"éérﬁlrggioﬂ %f grfﬂlcggmﬁ.ra(}:az 'fr% thﬁcéMa*Eﬁ.&ﬁ.ﬁ%fO&ME%@e over

activit G onogeni ¢ assays showed that both Brcal
aanehdBer éa@n dettpci@mg/séll lines were extrenely
sensitive to conpound 4 conpared to otherw se isogenic

| A 004/ 08 P 0Q4/ 0 93
Bl Gty et iRes SE LA ChR BT BPORRIE Y cBs oy
(Boeha@onBourat 41. Wa@lgﬁoﬁ Newl Qo BMifngt rie|dysotefidditgnssday for

aﬁtaf@alme\ebaé%f skbseréFéo for nafat chedeWii Al ype, Clq|0|751112 ).
M (Figure 1A). This represents

2o B0, 1L Pl ko HEHE A SEEAUE VLS SELBr TR AR P EEaTed, 96-vell

mE 0Apaed phatdeOiM 4 drollMpe dehbs.ul and incubated for 6 hours at
37°C. Cells were either replaced with media alone or with media
containing PARP inhibitor at a final concentration of 0.5, 1 oxr 5 M.
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
Mg/ml) to either untreated cells or PARP inhibitor treated cells.

Cells treated with PARP inhibitor alone were used to assess the growth
inhibition by the PARP inhibitor.

Cells were left for a further 16 hours before replacing the media and
allowing the cells to grow for a further 72 hours at 37°C. The media
was then removed and the cells fixed with 100pl of ice cold 10% (w/v)
trichloroacetic acid. The plates were incubated at 4°C for 20
minutes and then washed four times with water. Each well of cells was
then stained with 100pl of 0.4% (w/v) SRB in 1% acetic acid for 20
minutes before washing four times with 1% acetic acid. Plates were
then dried for 2 hours at room temperature. The dye from the stained

cells was solubilized by the addition of 100pl of 10mM Tris Base into
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The SF50 for Conpound 4 was 1.2 x 10-8M for cells
deficient in Brca2z whilst the SF50 for matched wld
type cells was 1.8 x 10-5M (Figure 1B). This

represents a factor of 1,500 fold enhanced sensitivi t0¥
VO 2BUOIP790 nutant cells conpared to wild tyPel/EBI4001059
Simlar results were obtainedzwith Chi nese hanster

ovary cells deficient in Brca2 (VC8) conpared to a

Br ca2- conpl enent ed derivative (VC8-BAC) (Figure 2). The
egpsyefldr @Impoarie dartly shakrnviendrlefieaBreepm temperature for
30efintiteRt b el héwsurdhy | t13He bﬁﬁcSJ(f‘LSQerﬁﬁrtyrmt cdeM on a

t \/C8- -5M (Figure 2). 15 This
M?(g%)r ugéﬁtrgl a°?§§ %%%FQ’G%%@&?BI d enhanced sensitivity
of Brca2 nutant cells conpared to wild type cells. WO
A200He0 8087AurRETLEBRAIOAADGLEEY aOLoocMadfrmtlledst 2.0.
compound of the formula (I): 0O ANH NBol / RX
Rcl R C2 5 and isoners, salts, solvates, chemcally
ExpeRISced forms, and prodrugs thereof, wherein: A and
MBttogel besnd ety an optionally substituted, fused
aromatic ing; . X can b or CRxRY; 10 if X = NRx
StRLh TiolPguae ol?’hég%ﬁ?o“i P-?)%% CRXRY then nis 1; R is
t r th CORSLST ] optj.Qpall y_oqoe

A Lol L S5 Y N SO G By SR Y207 n ehe
drekerocyclyl, amido, thioamdo, ester, acyl, and

sul fonyl groups; RY is selected fromH, hydroxy,

Ceri ninek5 or Rx and RY may together forma spiro-C3_,

ve¥ CLoalKyha MmN EbeEO@¥ELY IBac complemented derivatives were as

described in M. Kraakman-van der Zwet, et al., Mol Cell Biol 22, 669-

79 (2002)). ES cells defective in Brca2 function have been described
previously (Tutt, et al., EMBO Rep 3, 255-60 (2002)). The construction
of ES cells defective in Brcal will be described elsewhere but have

previously been validated (Foray, et al., Embo J, 22, 2860-71 (2003)).

Clonogenic Assays

For measurement of cellular sensitivity to a PARP inhibitor (compound
4), cell cultures in exponential growth were trypsinised and seeded at
various densities in 6-well plates onto Mitomycin C inactivated mouse
embryonic fibroblasts and where appropriate treated with the test
compound after 18 hours. For continuous exposure, cells were re-fed
every 4 days with fresh medium and inhibitor. After 10-14 days, cells
were washed with PBS, fixed in methanol and stained with crystal
violet. Colonies containing greater than approximately 50 cells were
counted. Experiments were performed at least three times in

triplicate.

Results

Reduction in the viability of BRCAl and BRCA2 deficient cells
Compound 4 was used to probe the sensitivity of cells deficient in
Brcal or Brca2 to the inhibition of PARP activity. Clonogenic assays
showed that both Brcal and Brca2 deficient cell lines were extremely

sensitive to compound 4 compared to otherwise isogenic cells (Fig. 1A,



10

15

group; Rcl and Rc2 are both hydrogen, or when X is
CRxRY, Rcl, Rcz, Rx and RY, together with the carbon
atons to which they are attached, nmay form an

Y‘Ptl onallé substituted fused aromatic ring; and 20 Rl
QXWBEMRd from H and halo. 2, A conpound aBEBFEIE00105
to claim1, wherein the fused®&romatic ring(s)
represented by -A-B- consist of solely carbon ring

1§5t0%§use % Bcdoéaggmouﬂgc@%szrgf Q%l&g %lr%ll @ ea@_e&&n&und 4

the romatic ring represente
werdzene. 1Y’ % Aoéoﬁ‘fﬂé&nae%ﬁflﬁl iy Btrsahnyvhehét d¥hecﬁ§40n§°r
mdtdhed3yimherekncdllsi sas Jekert@d (freurdd,1a¢). amnd sFregfesents a
fé’(@.o%ogf'/%p%ZQd nga%gcp%%gggl%%y of %r%\AEWQt cells ompared
accordlng to any one l'ai'ms 1 erein nd
RES L1 BV RO §/drogen 6 A corrpound accordi ng to any
oneof clains 1 to 5 wherein nis 2, 5 Xis NRX, and

T@(SESO %s{:e@é@@uﬁaowwggelgmuao %%té&qsotiﬁfélent in Brca2

ti onal substituted Cl al optiona
%Jdt%t Ereitde ERTomRLaher; Wll@pﬂ:%ﬁéﬁl}ss‘mﬁsﬂl ?mé& HstiBigure 1B).
'gfmupSpreﬁiﬂnthal factsubst i, B0@EdA@ybnhaicetdpssnsitivity of Brca2

toggiiycf%ﬂpﬁ;.éé Ll%e‘glﬂntgge P44RS: t1'.'1.91?"’};les}.lllts were

I oam do groups;

°‘%‘i?d§ﬁfjt‘ﬂ&"e*tj C§&P?%Wm§?%ﬁ§arﬂ(ﬁzeﬁlsA?ecfdﬁ}b%‘hdn Brca2 (VC8)

cageordi ty 4 Graay-onelefentledi adrivatOved, (WheBAd )N Fighse 2). The
55 b t ISk

5 of : §oxl;\|82§,8 d?‘lﬂrgjna ‘li‘/ésu stf}?}tbﬁ?fe %Téz%%a? éjellﬂc gﬁgl ane

wiifisdt FheitEdge Evron2tahgr; COWPllon\é{?q:?A@ub?tsl @u’Eer) a”cyFlgure 2).

'I!mitsi @pptd senzdbat fddtbe dosSdohofyld ehbamyiid e8diltMvity of Brca2

n substituted

oamL“P §qx,ggg&1tg gﬁgggkggﬁ%ﬁxaccordlng to any one
of clalrrslt05 wherein nis 1, Xis CRXRY, RY is
H, and RX is selected fromthe group consisting of:
20 H, optionally substituted C1_20 al kyl; optionally
substituted C5_20 aryl; optionally substituted C3_20
heterocyclyl; optionally substituted acyl; optionally
substituted am do; and optionally substituted ester
gr oups.
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9. A pharmaceutical conposition conprising a conpound
according to 25 any one of clains 1 to 8 and a
pharmaceutically acceptable carrier or diluent. 10. A
%pqﬁgﬁnd according to any one of clainms 1 to 8 for use
| W4'hod of treatnent of the human or anPRECBHY()01059
30 11. The use of a conpound according to any one of
claims 1 to 8 in the preparation of a medicanent for
Glplmbiting the activity of PARP. 12. The use of a
conmpound according to any one of clains 1 to 8 in 35
the preparation of a nedicanent for the treatnent of:
Waschil armRAVSEask theefr M@ IshoBk; i schaemic injury;
neur ot oxi city; haenorraghic shock; viral infection;

or di seases aneliorated||by the inhibition of the

A

activity of PARP. YWD 28 ‘&@§0976 PCT/ GB2004/ 001059 96
13. The use of a cgmppundijaccording to any one of
claims 1 to 8 in : eplar ati on of a nedi cament for
use as an adjunct i t hePapy or for
potentiating tunmour cel ks trBat t wth ionizing
radi ati on or chenot her apeu genf\s. 4. Use of a
compound according to clai in Yhe manufacture

of a nedi cament for e Tréat t of cancer in

an individual, wherein said cancer cs,aeficient in HR
dependent DNA DSB repair pathway. Eb %5. Use

age cbihieng, t ;llsai mlvatenhehenncsdiyd peatealedC 66Rls, S@8d prodrugs
t@BLedd, wHBF& cancer cells having a reduced or

abr ed ability to repair DNA _ DSB by HR relative to
A voar Pl TPARIenEoE SREIPR Y CEPRHANHPAS fused asomatic
™™Whetr ein said cancer cells have a BRCA1 or BRCA2

xdefn Geenk* pheoRtype. 17. Use according to claim 16
fg;g%glbﬁégtﬂe% ga{]sC?‘ ogei la%da:[fe X ge&l{’%\ etnl}enl 2 iBs 1; or

R* is selected from the group consisting of H, optionally substituted
Ci-20 alkyl, Cs-z0 aryl, Cj.p0 heterocyclyl, amido, thiocamido, ester, acyl
and sulfonyl groups;

’

R’ is selected from H, hydroxy, amino;

or R*¥ and RY may together form a spiro-Ci;; cycloalkyl or heterocyclyl
group;

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

R! is selected from H and halo.

2. A compound according to claim 1, wherein the fused aromatic

ring(s) represented by -A-B-~ consist of solely carbon ring atoms.

3. A compound according to claim 2, wherein the fused aromatic ring
represented by -A-B- is benzene.

4. A compound according to any one of claims 1 to 3, wherein R! is
selected from H, Cl and F.
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18. Use according to any one of clains 14 to 17,

wherein said individual is heterozygous for a

mutation in a gene encoding a conponent of the HR

dependent DNA DSB repair pathway. 25 19. Use accordin
Wé”@?“éﬂsﬁ’W‘iS wherein said indiyidual is het BEHEHHIH1059

for a nutation in BRCAL and/ or BRCA2. 20. Use

according to any one of the clains 14 to 19, wherein
5sai da apocend iascbréiagt fo carar ppe pahciledrss dr tpr dstvdegein R and

RCADNCE ot B0 fioghlse according to any one of clainms 14
to 20 wherein sald treatnment further conprises

adm ni stration of ionising radiation or a
6chembdtdreprapeditdccondierat to any one of claims 1 to 5, wherein n is 2,

X is NR*, and R*¥ is selected from the group consisting of: H;
cptionally substituted Ci3 alkyl; optionally substituted Cs.ny aryl;
coptionally substituted ester groups; optionally substituted acyl
groups; optlonally substituted amido groups; optionally substituted
thicamido groups; and optionally substituted sulfonyl groups.

7. A compound according to any one of claims 1 to 5, wherein n is 1,
X is NR¥, and R" is selected from the group consisting of: H;
optionally substituted C;.po alkyl; optionally substituted Csyo aryl;
optionally substituted acyl; optionally substituted sulfonyl;
optionally substituted amido; and optionally substituted thicamido
groups.

8. A compound according to any one of claims 1 to 5, wherein n is

1, X is CR*RY, R is H, and R* is selected from the group consisting of:
H; optionally substituted Cj.p0 alkyl; optionally substituted Cs_pp aryl;
optionally substituted Cj-p heterocyclyl; optionally substituted acyl;

optionally substituted amido; and optionally substituted ester groups.

9. A pharmaceutical composition comprising a compound according to
any one of claims 1 to 8 and a pharmaceutically acceptable carrier or
diluent.

10. A compound according to any one of claims 1 to 8 for use in a

method of treatment of the human or animal body.

11. The use of a compound according to any one of claims 1 to 8 in

the preparation of a medicament for inhibiting the activity of PARP.

12. The use of a compound according to any one of claims 1 to 8 in
the preparation of a medicament for the treatment of: vascular

disease; septic shock: ischaemic injury:; neurotoxicity; haemorraghic
shock; viral infection; or diseases ameliorated by the inhibition of

the activity of PARP.
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13. The use of a compound according to any one of claims 1 to 8 in
the preparation of a medicament for use as an adjunct in cancer
therapy or for potentiating tumour cells for treatment with ionizing

radiation or chemotherapeutic agents.

14, Use of a compound according to claims 1 to 8 in the manufacture
of a medicament for use in the treatment of cancer in an individual,
wherein said cancer is deficient in HR dependent DNA DSB repair

pathway.

15. Use according to claim 14, wherein said cancer comprises one or
more cancer cells having a reduced or abrogated ability to repair DNA

DSE by HR relative to normal cells.

16. Use according to claim 15, wherein said cancer cells have a BRCAl

or BRCAZ2 deficient phenotype.

17. Use according to claim 16, wherein said cancer cells are
deficient in BRCAl or BRCA2.

18. Use according to any one of claims 14 to 17, wherein said
individual is heterozygous for a mutation in a gene encoding a

component of the HR dependent DNA DSB repair pathway.

19. Use according to claim 18, wherein said individual is

heterozygous for a mutation in BRCAl and/or BRCA2.

20. Use according to any one of the claims 14 to 19, wherein said

cancer is breast, ovary, pancreas or prostate cancer.

21. Use according to any one of claims 14 to 20 wherein said
treatment further comprises administration of ionising radiation or a

chemotherapeutic agent.



