WD 2008/ 122810 PCT/ GB2008/ 001259 PHTHALAZI NONE

DERI VATI VES AND THEI R USE AS MEDI CAMENT TO TREAT
WOCAREZERSIDhe present invention relates to pht hat@G@Z6GBNg001259

derivatives and their use as pharmaceuticals. In

particular, the present invention relates to the use

of these CPHWHMWZINGNE@E‘?I\FA'FIVES AN THENR USE t he

enlzyEriDgoly é %@;ﬁ?@g g yﬁw_ﬂ.cﬂ\lé&knom as
pol y - ribo
ADP-ri bosyl transferase, and conmonly referred to as

PARP-1. The mammalian enzyne PARP-1 (a 113-kDa
The |pqug@,tn@\{eﬁtlg} r@{aéqsr{? pRthalagiaenre qlefwgqvgg@@(athieﬁ ug@ @s pharmaceuticals.

& ipaAielibd, B &ése@Mvé’rﬂﬁH%atbbfoQHQ bsd éf3hedeidohip¥urid® to inhibit the

i ze and DNA _si ng| e or
ARG FoaiRe R B DssphRerasetd; gaR kTwiyas SefBD.
riBd)Rathaéd 98DpJly ADHelbbaymdrrﬁfeMSerwo(rmmyneMIsed)to as PARP-1.
pol ymerases now i ncludes around 18 proteins, that all

di splay a certain |evel of honblogy in their catalytic
Ttle mammMaliat edinfecPARP-1t(h d113-kBe mMuliidemain preteinbias begnjraliegted in the

%lnalhnd?’(')fQﬁW@ﬁrﬁ e t'h)r%(ﬁﬁ its §§Iﬁy &Jgr\g,cc{g%%@]ﬁ fa;:ﬁl Blhb $o DNA single or

ound In are so
douie ﬁ%@dstmkséém§s Rt BheaTR b 1Ae. 768 (905 o

stinmul ated by the occurrence of DNA strand breaks,

k the f I I t
ThARENY o Bl (AP bEee) PavEermsey b st gtofS i B ths. Btan
disprag tai certsin ilevel aftiomgloge nethelanqjhlyﬁd doartairoyt differ In their cellular functions
(Erlngle?]alo%loeg}s%ge"zg@ '8%{2?9@&20%&& eC 's?aml% orre he foundln

excrsronre S On
nmmmbec)mndrﬂﬁ%iﬁ’f% agst sgifat the pole gnzymagavhese 'ar@qw%PtW@t aralstlmulated by

‘%ﬁﬁenc@%@ DNAZRand brekfs, %kﬂ'\é%%?ﬂ Uniqud H@hEBNRAP t he
ms ani sm by which PARP-1 nodul ates DNA repair and

ot her processes has identified its inmportance in the
Ifi® AR khswh Bht PCRAL1 méiebG}S@)/ar(éhﬁdfMAAieidtémfuhhtbns including gene

K%u %’%&ﬁf&? 'lﬁ'gﬂ g erwt@flcgqu ﬁggﬁt%ﬁ'sz% l?a.gsfghetgﬁéibn Cepair as well as

eBecth og tgtarherSilagairf andashaemosSmeistaipdity- (Yehddag]i FBgadnanet al., Nature
19 N -bound, activated PARP-1 wutilizes

(%?RD%Q% @)’/ﬂ}eﬂ%}'e poly (ADP-ribose) on a variety of

nucl ear target proteins, including topoisonerases,

%ud?é Of&he %ﬂz@hfﬂ% n*mmﬁh fPAWRIOdlﬂét(eébNA rg}bé?ﬁmmther processes has

u(eqmgmﬁlltstjmﬁwa)@ﬁ e frmationsef PodADBYEeRA) @as w”t"h the cellular

ARl MRRAS, ?W%ﬁ@ R‘iHMér@ AIEPIRIbd%SfIamN of PrcﬁéRE’ -Bnzymology and
aCtIVIty 1 S in t

n
ciouienl SIoRF BT IgB Mﬁrags{%f?" O o Bl Ritng, asiieted PARP-1
Jiés NADO o syitassize pelyl (ADRhibvsd)iog Iaenarlem Z)jlmmtlm targetpyoteins,
?ﬁl'}gp the %elrgsaeltseﬁ}%tone ngﬁiAFgeggéﬁgﬁﬁlﬁBemd Bﬁ)%h&? Blophys Res.
Cbbﬂnm1245(11907‘9998)3ur zio, et al., Proc. Soc Exp B| ol .
Med., 149, 933-938 (1975); and Hi rai, et al. Cancer

Res., 43, 3441-3446 (1983)). More recentlétfﬁ
Redl (ARRaihosylagen b@?ealwmnr@se%%w%mamaa ngfermation. For

eQEﬂﬁfeaﬁ,@Rﬁ-qlelcﬁwt%'lsgﬁibiﬁérq@fh'é' SbldtErEH RS 8OsV AMvedrsfophed fibroblasts,
active prédom nant | y ’3 ﬁ H WO 2008/ 122t8gh
vﬁnﬁp@i%ggzr@@:@@ggolog cancer tells show higher enzyme acti an the equivalent
normal leukocytes and colon mucosa (Miwa, et al., Arch. Biochem. Biophys., 181, 313-321
(1977); Burzio, et al., Proc. Soc. Exp. Biol. Med., 149, 933-938 (1975); and Hirai, et al.,
Cancer Res., 43, 3441-3446 (1983)). More recently in malignant prostate tumours compared

to benign prostate cells significantly increased levels of active PARP (predominantly PARP-1)
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have been identified associated with higher |evels of

genetic instability (MNealy, et al., Anticancer
woRe®s/12288) 1473-1478 (2003)). A nunber of PCT/GB2008/001259

| ow ol ecul ar-wei ght inhibitors of PARP-1 have been

used to elucidate the 5 funcjional role of poly

(ADP-ribosyl)ation in DNA repair. In cells treated

with alkylating agents, the inhibition of PARP | eads
have bgemisieRifiediassociaiedwithhighes Javels of genntie eiapiiaVigNealy, et al.
A}mcbhéem@ee@Dgﬁkﬂ@gm% Z@b% Nature, 283, 593-596 (1980);

Berger, N A, Radiation Research, 101, 4-14 (1985)).

10 Subsequently, such inhibitors have been shown to
Aaoheacs IdwimmorkilacweigltiintitidrsadfiPORA- € bp@tsen ubgd to elucidate the

fuvép ﬁglﬁéllse ort] g?ﬁ/ EEDI5 ?Eggy[ Po][q uﬁ gh‘rﬁ% ﬁ# II|§( c%%ttnzg ed%@ﬂ@lating
adeBtsp le.inhibidion FPARP leagsio ja: ma@ker mgrggq;e |n&NAa§trand|b‘sﬁakage and cell
knﬁgéjgﬁ{gkac@ &'al NZté , 943, 5648 5??18%86)) BergEANDA | YaRkibPREsearch, 101,

een reporte 'to'be effective in'radio
4-444H80)si ng hypoxic tumour cells (US 5,032,617; US

5,215,738 and US 5,041,653). In certain tunour cel

lines, chemcal 15 inhjbition of PARP- PARP-
e e
by §uppHREivg tevedsis 6potentialydéthdlidamagEtBanAurset all British Journal of

c%'ﬁ%g L:tglﬁu;?é,]‘%&, 3%742“?{?%#14% %h?ékgi%? %/h ‘?ﬁt“ﬂ? rR%ula%Eif’ #5. 91-100 (1999)).
PARBtirtibitors yavie rbeemaapoﬂeﬂatotb@ eﬁattk/yllramad@gseagmqmghmwc tumour cells

l{Slggé?gjl ?atdé)gﬂé%%qgﬁe 841 G%nlﬂ%e%?‘f tumo%r cePitieaZPremical

Neni Mur'ci a, ., Proc. Natl,
infibiidn oRARP{IgANd EARPm@mswlsp@mated Wi Earieg sagoiisation o

vé’r?icﬁv 4dags 6%@%tlém@iha%?§’ Giin20RLIP AT 2 2938 3298 ))bot h

over | appi ng and non-redundant functions in the
mai nt enance of genomc stability, making them both
Flrepineet PRBPtﬁt’r@ekcﬁxt (FMERF? 43 asimatieexhibli genamic EtStE@"lty in response to

alrfeg e R PR e 5 B S 20 Sl hisier

défvfuecﬁé t aMifeoe NatstcaddSp sk 9, TINIA0V GHRI7Df Mmacecamidiata
PS esftr]éa:,t E{\?@J ‘Pgﬁd Igélg%\fzg)ogge(‘sg 85th(ogg|§a?|p n’g%H 9\3# redundan(t:gmctlons in

tion In
tHeasaltntemnqe@pgemcerdc §mjltysrnaklr@g thgm both @e&sh@qﬁarggt%w§51er-de

VBRSp, FHTEMEG0, 2218)5Feh0bEs (209) ). 30 A rol e for

Ras so been denpnstrated in certain vascul ar
di seases, septic shock, ischaemc injury and

Pﬂﬁprlmllﬂﬁéﬂhésyalécﬁaﬁérﬂlv Ibeereiepaﬂted, to Baoe AntizngiBy@tidgfiects. Where dose

Act a, '
dp;?ﬁpggret realfaens e,fé&%%g g‘?d(%gﬁ%o%b&%m\évlnh f;a%té @%kmuced
pebfifeegien f igtatios ads tubt dorstatiemid HYNELIGhasrbeBNAeporiiad (Rejegheet al.,
segyent | y s hs a maj or
éocgﬁf'ﬁ 'ﬂ? ’lt’yr? gR%sgcht%gﬁ t%‘g’s E%%GP@%%%OSOS )st ates as shown by
PARP-1 inhibitor studies (Cosi, et al. 35 J.

ﬁ\lallérfgrsl%RP R@\%s als§ %eer?’gerﬁ&\s(rgt%gﬂ) cerfam @scmﬂér ddeases?66Ric shock,

. 4688- 4692 (1998) ).
igcheesmie Injury Pﬂ@mﬁa@x'ﬁ'ye(ﬁaﬂ@ﬂbﬁ%‘%’ v Bioglmy Q’Oéfl’lé%/gé’)arb‘f/gr 7 (1989,

Stz 5o, @ﬁ&/hggén?%fespfmo hegome heegh)C @Dg&kraﬂkalard@ﬁam@ge that leads
Pr oc.

Ry PgEEsaED 'EB%L\P@TF*(E?@Gé?et%i%éec%”'&%‘gg%ﬁﬁgz‘s'S amagr

cf)@fiwingfféctdr&b atehispakél afatcd as daovargey BARP iMEibitdr atudies (Cosi, et al.,
Prgenergtiona(AMA B8 said, ef 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
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retinitis pignmentosis (Paquet-Durand et al., J.
Neur osci ence, 27(38), 10311-10319 (2007), as well as
w0 pooBnzasspl ant rej ection of organs |ike |ung, PEEHGB2@AM01259
kidney (O Valle, et al., Transplant. Proc., 39(7),
2099- 2101 (2007). Moreover, treatnment with PARP
i nhi bitors has been shown to attenuate acute

di seases |i ke pancreatitis and it associated |liver and
(20000 evtaRepslackaakted dxidativadamage s Maerar Degrperptien/@MP) and

regggse&lé{}){gﬁté .335 os'i':let-lau.%ﬁd efal, PN IEERhce, 278, Ab311- 10319 (2007), as

has al so been denonstrated t
welf 85 na.tremplaréfei@ﬁﬁlpﬁ af orparsdike lung. FariARdkidnew O Vala, §f ?’ Transplant.

P;%'cogbﬁf 20@@-2"’0’1 GZb@? ' ﬂBlfe*ébér' ﬁéhtrﬁént%RE’A]RFauﬁhlert }’ias Eébhhshown to
i nhi bi tion_ of reconbi nant, rOV|ra} vect or, i nf

aMRIISHHGHIR HG2RuliP PRRETGRNP UL B F e be e U iedod CBused by

mieEitdfRins vitler@PARP blayYialrole QUyta, &tQ{. Or, J IHZmactN051(7), 998-1005
4&& 96)) I nhi bitors of PARP-1 have thus been devel oped

)the use in anti-viral t herapi es and in cancer
treatnment (WD 91/18591). 15 Moreover, PARP-1,

It hQQ!aIQJ) E%&”dé?ﬁo%s{?&s&‘ tI%PSﬁHlaﬁtr&fjovh%l#f@&t@r of H%nﬂ%gﬁ & is blocked

aracteristics 1n asts (Rattan
byaﬂpg w@tat;qn of BAREHbagtiviyy. @ﬁ@,@hlb#@g of r@gqmt})marggq;(ozyal vector infections

wh$ %}Wo obd? HNariogd Qlff@rgﬁt deft kﬁ%@ gﬁdeﬁ ERASRESJ. SWBldgAT0 6) 3992-

roscl erosi s % % Res.
4@09 (19908 Jnhibitgs; of PARY- baavreéhuat@amdqu'w@ oy the Pyl apiMe
tHRkplEs and irc&intceatdatrient(wioogmerssg1 uncti on (d' Adda di
Fagagna, et al., Nature Gen., 23(1), 76-80 (1999)). 20

PARP inhibitors are also thought to be relevant to the
MoreaaénrBARPif inhibitibraharsatieen\spbaiaed todieksy &QBEOT(SSQdmirG characteristics

ool BB A e, By iad kbl sl s
(TRR4)) apdagea r@la‘t‘eﬂcggqasega_lqm as cIegq;@z(Hgys ekal., @r@g\@sc Res.,
J]aﬁ 9. 2&#%53 q’hﬁ%a@lde\’rﬁlaf&l th EHeﬁ'ol(azhd't‘ PARP 5dl:!\ys uBcorﬁr‘blllﬁé telomere

, 509-5 %% ohn's
fttmr:@;@a(ééd ﬂuFasagM Bt al., é\{aﬂ&? GenA?Fr( 768 L990:

Gastr0|ntest Li ver PhyS|oI , 279, (B41-G651 (2000).

of the present entors reV|o
PRBEGHTE Tea st B pede BYLlE iy g Ge bl dmmatory bowe
di@B&d’éE(Badborm NRole @fPoiy(Adi-Ribbsd) Palytnesese AaRRtipm i the Pethegenesis of

Shost BOAESeta) PAss e B isyignbeh By gy, ARy ore

Peass; T9:20¢: uverative polids 6Zingaaelli, et @ndnmynaiegys 113(# 869-517 (2004))
ahd'BRANRIRTBE Gijorl, Mo 2BLIART & Physiol. Gastrointest. Liver Physiol., 279,

G641-G651 (2000).

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

formula:
O
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Rc is represented by -L-RL. A | arge nunber of exanples

are of the formula: O ANH iINBR where R represent
wWo@r@s0228mmr e opti onal substituents. 5 Sone of PEEGB2008/001259

present inventors described a particular class of the

above conpounds in WO 03/093261, whi ch have the

general fornula as above, and wherein Ris in the neta

postion, and the exanples disclosed have the R group
whesk dcandcB fogeter ReresEItAN RelionaCLPstittgdRyped Aomabe @gaar@swhere

g{QerrBsé}WbJ\LL$1% IQgBﬁﬁmbé‘ﬁof N eSS ad of the/folald Rci a

c1l3 cl4 Rcls 'Y~ he present inventors have

now di scovered t hat conpounm

substituent groups to t/RQse~

| evel s of inhibition of ¢ agtivity of PARP, and/or

of potentiation of tunm N s to r adi ot herapy and

various chenotherapies. In gddition, the stability of

t he conpounds of the present ion is in genera

i nproved over those conpoundd e lified in VWO

03/ 093261. Sone of the conpounds of the present
whé})éﬁ‘rfebfé@eét%n@lo? Rofd\$ptioa QbbstiRleHi3i | i ty in both aqueous

nmedi a and phosphate buffer solution - enhanced

solubtility may be of use in fornulation the conpounds
séaE ofHBIpRisshY iAkdn@is Bascalbed a/pdrticillae class of the abeveadompounds in WO

O 5y o TRy Rl 145 s,

ambmp(euardsleﬁﬂnstlh@dmaes&mR grnveaelﬁcjﬁdfmy be enhanced. 20

s wth a dlfferent

réw ther CQIPOo rreks Icﬁl %lfzeu to llUbe exe&piol frgd
are dIS din co

%IS appl i
R¥7550,|00% and @ gmg PCT| apdl'i cdtidn, pull
V\ON 5877. Mccordipgly, | tb&i Raspedt o
presént R nventlganng&rBes a ¢conp it° t he |f or
(1): OND 2008/ 122810o CR/'&B2008/ 001259 5 .

The present inventors have now discovered that compounds with a different substituent
groups to those above exhibit surprising levels of inhibition of the activity of PARP, and/or of
potentiation of tumour cells to radiotherapy and various chemotherapies. In addition, the
stability of the compounds of the present invention is in general improved over those
compounds exemplified in WO 03/093261. Some of the corﬁpounds of the present invention
also show good solubility in both-aqueous media and phosphate buffer solution — enhanced
solubtility may be of use in formulation the compounds for administration by an IV route, or
for oral formulations (e.g. liquid and small tablet forms) for paediatric use. The oral

bioavailablity of the compounds of the present invention may be enhanced.
Further compounds related to those exemplified in WO 03/093261 are disclosed in co-
pending US application 11/550,004 and co-pending PCT application published as WO

2007/045877.

Accordingly, the first aspect of the present invention provides a compound of the formula (1):
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0OAl1l, ROR ~N2 B/RNL ORN2 X (including

i soners, salts, solvates, chemcally protected forns,
w@easpeasdr ugs thereof) wherein: A and B togetPEr/GB2008/001259

represent an optionally substituted, fused aromatic

ring; 5 Xis selected fromH.and F;, Rl and R2 are

i ndependently selected fromH and nethyl; RN is

selected fromH and optionally substituted C1_7 al kyl;

R\N2 is selected from§, optionally substituted Cl_7

al kyl, C3_7 heterpgyclyl and C5 6 aryl; or RN and RN\2

and the nitrogen atgm tYHwhi ch tRey, are bound form an

optional |y substitiutled N10 Mr R containing C5_7

het erocycl i c grouf. Alsecond aspect of the present
CeNt| conposi ti on

invention provides a ph al
e first Nect and a

conprising a conpound
fQ1r|'(?er or #4uent. 15 A
i hven

pharmaceutically accept ak
third aspect of the present tion provides the use

(ifdludinCiserRerdNehitsf solvatesf tHedticallp potectedriorans, amd prodrug$ thereof)

“%rsatnent of the human or ani mal body. A fourth aspect
P® e present invention provides the use of a

AcpdiBotogethersepreéémed optiriatiesubiitnted, fasgskaromatfc nirge

x: 0¥ oLl on. 4By J4&-preparation of a nedicament for: 20
ga? préventing pdl y(ADP-ribose) chain formation by

R' ahd Bf aferiedephedendy Felpetgd Bom EandunelpyiPARP  ( PARP- 1

Ra';ig/esg%gé’é\?ggﬁa and Sh’atioha@_shbﬁﬂté@m_y_ My, vase ul ar )

: ; i ¢ shock; ischaem c i njur oth ce ral

Rk ia solesipdfibhtb RTAIAY PUSIATIG oA nFat SRy 59 Gt
oang' éhﬁde‘? aN@ame Withigen BB twhidhdhdyyare bowrldfdinmgn optntily substituted
and chroni.c treatnments for stroke and Parki nsons
”WPQ@&@E@“@W%#B@@%@?F&?CEgmﬂaennrraghic shock; eye

rel ated oxi dative damage; transplant rejection;

A:%]fp%:r‘?d Isg%e%{o\fy t%ﬂ%@%‘?\?ﬁ%ntﬂﬂ Sn)v es QrpF\_QHIaEE&iC_aI composition comprising

a _ di sease, ulcerative colitis and
a@owinunsl of dhesfralaspeshand jfharmace wicaly accertatlg qatieyor diluent.
ef fects of ?iabetes; as well as the acute treatnment of
cytoxicity follow ng cardiovascul ar surgery: .
ATHES Espertd dhe RipReSt BUEToP 2Edes (e e SLA SATPSUf s st ggpoct n 2
nithddns treatiricht 6fi thh@hart breanisdlbudt. y of PARP; 30 (c) use
as an adjunct in cancer therapy or for potentiating
turmour cells for treatnent with
A fourth aspect of the present invention provides the use of a compound as defined in the

—
[V
—

first aspect of the invention in the preparation of a medicament for:

(a) preventing poly(ADP-ribose) chain formation by inhibiting the activity of cellular PARP
(PARP-1 and/or PARP-2),

(b) the treatment of: vascular disease; septic shock; ischaemic injury, both cerebral and
cardiovascular; reperfusion injury, both cerebral and cardiovascular; neurotoxicity, including
acute and chronic treatments for stroke and Parkinsons disease; angiogenesis;
haemorraghic shock; eye related oxidative damage; transplant rejection; inflammatory
diseases, such as arthritis, inflammatory bowel disease, ulcerative colitis and Crohn’s
disease; multiple sclerosis; secondary effects of diabetes; as well as the acute treatment of
cytoxicity following cardiovascular surgery; pacreatitis; atherosclerosis; or diseases
ameliorated by the inhibition of the activity of PARP;

(c) use as an adjunct in cancer therapy or for potentiating tumour cells for treatment with

ionizing radiation or chemotherapeutic agents.
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ioni zing radiation or chenotherapeutic agents. WO

2008/ 122810 PCT/ GB2008/ 001259 6 In particul ar,
w@eovpoeasds as defined in the first aspect of tPEr/GB2008/001259

i nvention can be used in anti- cancer conbination

t herapies (or as adjuncts) alémg wi th al kyl ati ng

agents, such as nethyl nmethanesul fonate (MV5),

tenpzol om de and dacarbazine (DTIC), also with

topoi sonerase 5 1 inhibitors |ike Topotecan,

In éf ArtRQ1af BpolHi ds e fifbd IEWfﬁQ%Bpedt-Hf th@trfivedivpn can be used in anti-

SN G
methaRéUbRAe (MMSBNEmbZiéhidaadd ﬂémartﬁaih'pt(lﬂm,mlso with topoisomerase-

hi b h '
1 PR R Toesiata, RBPReA RigREY, Betecal Pk BEAHT B e Etn
Dlﬁlembtepbre(lmmonaasptomamn&):l_@s?ﬁqél!\ﬂ_s[\}’ -stGtitytad non-silatecans; the 7-silyl
%ﬁ&étﬂgé‘ hd déﬂlf-r’]?gé(fﬁnd RAE Qarﬁﬂgméaﬁwpgﬁ§m€|%§e @lnh%n&%\é@éh as

nﬁﬁ as | ntravenous F aratlons or
indolatatbarotestalsoriuablopeiprimriash! and | W%F@rtP%BeﬁF@P%‘/ﬁmz'”es XR

1%76?%[“ 97§£r{09t§én98p)fn86|n&ch@s Buch |c6Mbiﬂbtlcﬂ@%6l|ld b@gh@h for example,
further aspects of i nyention proyv

a5 PiEAYSREHE PIOPIBITEREBY BifL PBSratPriRy Seperentin P refsregtmethod

of InisteAIBP Fdrshegarielibragaiteri ng to a subject in need of
treatment a 15 therapeutically-effective amount of a
conpound as defined in the first aspect, Preferabl in

Otttee fufrthemasphcta opthalimvectant irevide foothgdrspimapholaditpasp ameliorated by the

ln”bgj egfﬁ;\Rpf co‘r"rgﬂ?lgfb admPERrn ?'t@g sulEiTiinheda&t trBstmieft &

In nee treat men

therapestinaliy-pléegtive armpyrs of # gemegndd 96 dgfined in G RS ARRechPreferably in
tr@%ﬂnﬂhsﬂa ;bHér&B&utnban sbmpsRAtant Itheqeamhmbf cmmerp c@hpisiyl y

4 iAF a8 QR ENYeRIn S BRETENLA (e e RaGr Rap g gmount of 2
cérpdundiaB@eRibdiatheirstaspeadin airdiratibre egferably in tag écmr@f al n
E%rh%h% @S%Efpto%tlgr}c sntngﬁtarpeo%algm sé u\éﬁtﬂatll Ahitn r%orlﬁherapy (ionizing

ar at on o
ravgatioo porehembtberaphetictageas nent of cancer which is
deficient in Honol ogous Reconbl nation (HR) dependent
DNA doubl e strand break (DSB) repair, activit
In iuéherraéa@%ﬁftth%PreaefMVﬁaW"ePi‘f-’ CRMPAUNES BRYRS Y %ﬁxﬂ "1:‘5? Péepara‘m” of
adﬁéduc%'rr%m fot fihe|'f||3a£ﬂ1(iieﬁ’\‘iE BMberMhDSBeﬂofmainrHcmmmgwt Recombination

('f“ﬁ}g r| alﬂﬁnq 931?14{}? Elfefs etﬁ Qrgaléﬁ%%ﬂ{e%a{f a}ch\ﬁ I:oralln the treatment of a

pbﬁérﬂl afle adender Nish BSR:ficie picin HRodeplamgdant Délﬁan‘r% repair activity, comprising
oubl e- st 1 an | BRBYShd.

oSRUNbAFBE 29 oD Ty oy Brc i PR AR

Khanna and S.P. 30 Jackson, Nat. Genet. 27(3) 247- 254

Thé YRlddpen (ﬂ'ﬁ D‘NAW%taﬁ Qtfhwbiﬂﬁap'éR dSUpRNSIRNY bEMNAs (BXH3) in DNA

o At & Sorvhimese S g By o
J%S%%%W&ezﬁ) 247R427 208X e O8iAEASNts of BMEIR dependent DNA
oI RS BIETe bﬁ{%:ﬁgzﬁ"aﬁlﬁmé‘?@%“‘ R s
WI\IO@BZ%R)«DSWLNMBWMIC BRCAD28S) ( RAP DS (N b 002878),
W%?&V@cz Wﬁ%ﬂg“&ﬁ@@?%% @d?s‘isﬂBﬁlosz NM_002879),

rotelns 1 nvo

thumowgmsawégéw_a@wmawpﬁ&|(NMe097@86 588/*3
(NM_000059), RAD50 (NM_005732), MRE11A (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
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factors such as EMSY (Hughes-Davies, et al., Cell

115, pp523-535). HR conponents are WO 2008/ 122810
wERONSEBBM08/ 001259 7 al so descri bed i n Wod, BECT/GB2008/001259

Sci ence, 291, 1284-1289 (2001). A cancer which is

deficient in HR dependent DSB repair may conpri se

or consist of one or nore cancer cells which have a

reduced or abrogated ability to repair DNA DSBs

atshidesmghed & Whad, epaft, [Bsiepce, 281,a284-4289(2081al cel Is i . e.

the activity of the HR dependent DNA DSB repair

pat hway may be reduced or abolished in the one or nore
Accanessiwhichl i deficimbingdR perengens DNAESE Fenatsmay ompaBfef onsist of one

oPEoFel"t%nEB EARPRREE RaveNAILSR o BPRbated abilitydy repaly DNPEDSBs through

hed in th
T BRONRI A5 WAJP AR £ LB PRARBID P DRABPRRIERPNAPSRopa

paBRay fanbe PNACESEr diefistied.in iepebembee ahcértvelldR
dependent DNA DSB repair pathway are well
characterised in the art (see for exanple, Wod, et
Tk activBg bareayr nR9d compigr@ats bP e HRAEpENYent BINA BEB (RRairpRtaway may

bg%gag.ﬂgémﬁhé bé%&qn&gggﬁcer ké\ls%@gﬁlnﬁrvﬁjfuglrﬁaeﬁn a cancer wh|ch is

e cancer cells have a
dafigErRtingHR Seprsdept RN DSBapRATy ﬁempor@ntssﬁm Bﬁ&%}dem& DSB
%‘r'p‘étﬁvﬁéy'a?e WaAtHaRsttHsed PThe Bt @de ifdt ekBPpleavoed, ot @k Science, 291,

) th this phenot be defi ¢
1ARdE@R b)Y 2 r\gheﬂﬁd e mg&%ﬂ%ﬁ@?ﬁ%ﬁm&ﬁid/ or glcflnw It;

of BRCAL1 and/ or BRCAZ may be reduced or abolished in
lrbaqr(/n%rle Cr%é l%c ﬁ!ﬂl{srh g{hgoéﬁégp c&lsWaJﬁ%@Q% Wérﬁ%dr%fbé&m
defiders poénatypelilef BBEAN em/omﬁ@vt«z aglivity is p@ﬂuy%prpanoéwadnn the cancer
E%g&ﬁggro& Vﬁgltﬁtr{se&%h%ﬂé %aé%zz%éﬁ[ in éF@EAﬁW'Bﬁdﬂel e.

enco r egul at ory facto
e@msg:h@sandzﬂ\ﬁc@ety OEBREAT anlal FRCAQ BBy b9 sedsiged Stabefighedp the

BRI BOIRL fof efﬁéﬂ]@ﬁy &6t Astiog &R ﬁolprh@ﬂiﬁﬁisﬁf in the encoding nucleic
met hyl at i on

oGRS chABEL AT ITHRTEN & HODMERPYE 9 BHEEpya Besauitor
fhddSi fo Bxdmp®the EMSY hetecwitetygroudescaBRCAR sequibd@y fackdr (Hughes-

D%&%%uegtnﬁb?e%%/&g‘? )523%?% %g? %g%@% |8§%c§uams1rﬁtsu&l as gene promoter

reetisydatioat | on of BRCAL and/or BRCA2 nutations with
breast cancer is well-characterised in the art

Radice, P.J., Exp din Cancer Res. P&ﬁg
BROA! qrRRRGA2 araipPWR {Umau APPEASS PR AR B’HE allips @ frequently
BREARRUR BRGER zy iR SaRars| @&, Orgogdre021(B8)\B981093@002); Tutt,
associ ated wth breast and oxarlan cancer &g ga L 8ERcA2
ob P rirerais) Ml Mach SEHRBAY 126n (1092 B0 RS 3R 05 L BRGAT Bndlor
RbtSNoRE Ath Ibredst &nceas ael- clﬁéradtét%ed oviae yrt (Radisd, &k, BEwpdClin Cancer
G RAPy & RdePS yRIECEY SCRe EBE st ieh gnepges e BROA2
b fadtons aBd laiowons baaslsoplateyirmmpbm@hand ovarigRCALCer.
and/ or BRCA2 or a regul ator thereof. The detection of
variation in BRCAL and BRCA2 is well-known in the art
Garders of mettionsie BRGAJrandiex BREAR arenalsgratapyated fisk pfoapgey of the
c%@@’mNQHHﬁHﬁqﬁnm§a§- and Ostrander, E.A., GCenet. Test,
1’ , B

In some preferred embodiments, the individual is heterozygous for one or more variations,
such as mutations and polymorphisms, in BRCA1 and/or BRCA2 or a regulator thereof. The
detection of variation in BRCA1 and BRCA2 is well-known in the art and is described, for
example in EP 699 754, EP 705 903, Neuhausen, S.L. and Ostrander, E.A., Genet. Test, 1,
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WO 2008/ 122810 PCT/ GB2008/ 001259 8 75-83 (1992);

Janatova M, et al., Neoplasma, 50(4), 246-50 (2003).
woedoeneasmat i on of anplification of the BRCA2 PCTIGBRWS/001259

factor EMSY is described in Hughes-Davies, et al.

Cell, 115, 523-535). 5 Nhtatéons and polynDrphlsnB

associ ated with cancer may be detected at the nucleic

acid level by detecting the presence of a variant

75188 (992); danalowddu ehale Neoplaima, 158(4pr2d6 S0r2003).dPetyynination of
aﬂ?l?fﬁ?ﬁdn@ tﬂé@?@ﬁfﬁlﬁ{i‘lﬁg faQ:{or MSarrlls ABcribbd fr Hu%h@ybgmes @ al., Cell,

alT'el'ic vari ant ept | Fi gures I gure

187 5%3639)- di f fracti on pattern of a crystall|ne forn1of

a compound of the present invention. Figure 2 is a

DSC t her nogram of the sane crystalline form . Fiqure 3 .
Mutatignsrasg RO%@%@W@%?PC@WS wdth cancer miﬁﬂet‘?éteﬂﬁ th% nuglgic acid
18 fbly Hetdciitpthd Presktadf adladiaminucleitiabig 'sesends etlatitbe piotein lavel by

t he conventi ona sense to.re iC

CRBRIOBTR Goseriae p 3orent (i 5or PPt ot lefh BHahd o f b
delocalised rr-electron orbitals. The aromatic ring

F %ﬁ?d to the main core, i.e. that formed by -A-B-, may
ear further fused 20 aromatic rings (resulting in,

Figueg. 1 in@pP-tay [difigactiam patiear efa eryglbngieim ofmecrapqyna of e present

w&éaggs) may conprise solely carbon atons, or may

onpri se _carbon atons and one ompngre heteroatons

FigHE?I ZigiadP biermedramiohiesgmesryshling oxygen, and

FRUlef 316 aatGMhernidfaraopthatsame fcrysgliag forpr. ef er abl y have
five or six ring atons. 25 The aromatic ring(s) may
optionally be substituted. If a substituent itself

Definiionses an aryl group, this aryl group is not
Tﬁg {e‘?éwdgrroﬁggé Rn%e?s @se% Fﬁnplfn tﬁ%@on@éﬁﬂongrsgh'%en f\QmoCbebﬁc aromatic
stcmusedeate%j aryclo atruptyrq;reavwgptemyuseg moqjﬁptr@arwtatatst gr oup

conprising a single aromatic ring) substituted with a
henyl grou Simlarly, the Qu phen IS

B e % Riel o Brtiors e el H PR M e oo

afoPrEEE 'r;%sﬂ@es@ltﬁg ngleq). assMml bicanttdBcenyngrpussiibShe drotmetic ring(s) may

cémrﬁ%r??&? ﬁ{]cé(bc%n%sé %) oo{g,h{]euyggrgnporeocapoo%fart&ésg ér?(% 5nee:jor|]' more heteroatoms,

iretudimg toutnatilimged tonhitrogerh asygen\andaulfigiatoms. n'@temr@rngtlc rmg(S)

t | ected from carbon, nitrogen,
pﬂﬁgggﬁﬁbgﬂgécﬁﬁﬁrﬂ5%t “which ring is optlonally

substltuted Exanpl es of these groups 35 include, but
Tﬁ% Qrontdtic kihgls) @8y B&mn@lﬁfﬂe@ﬂ:ﬁstltﬁw af b RAEbstREht iRl ,compnses an aryl

i azol e, 1soxazal e, azol e ron
OTP BRI GFR ' BOLSBhSTeY B %art?fﬁ‘af o5 SR 08 atiached.
FBf @faﬂfdé‘,‘%e éﬁ&p?lﬁlﬁtiﬁdnlﬁgﬁd:ﬁmd%@ a0 BB OO pREYI grdup {antamg group
c?raarljsmg(ﬁ sgg)g%r a%ugsnng);() saﬁ)istqst ?Wﬁg pﬂérﬁfl Slroﬁpl ¥ nﬂfarly qﬁeséroup
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
include, but are not limited to, benzene, pyrazine, pyrrole, thiazole, isoxazole, and oxazole. 2-

Pyrone can also be considered to be an aromatic ring, but is less preferred.
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atons are carbon. The other ring atons are sel ected

fromnitrogen, oxygen and sul phur, wth nitrogen and
wo@xopgazesibei ng preferred. Suitable groups incl uPEr/aBeI0RGO1259

with: no hetero atoms (benzene); one nitrogen ring

atom (pyridine); two nitrogen,ring atons (pyrazine, 5

pyrim di ne and pyri dazine); %e oxygen ring atom

(pyrone); and one oxygen and one nitrogen ring atom
If trecareinats) ringl Hastsheateme riean rreferably at teast foyieor eveq fidg emad!, of the ring

afon@%r@ﬁfrgﬁg afotRdr rin§ akImd 416 68 e&td HA n\'tio@@n Qix?g?@ﬁ ahdSulphur,

car bon remai ning ring atons are sel ected
with ﬂutreg%handcﬁ%%hbea@ﬂjp@t?rrsau?wtaélﬁ graiAsdncludy § fingitn: o hetero
aioﬂﬁ'(HQﬁeﬁe F briehnittbdei:ring A€on {py i@ &) Mtwoi ritgbgeh 6iny afoyrsr(pyradine,

g yr
PUJER SPY R CREBR: o7 RS MO OB PR e and one nivogen
rifd Gtoobedzine). one nitrogen and one sulphur ring atom
(i sothiazole, thiazole); and one nitrogen and one
oxygen ring atom (isoxazole or oxazole). 15 The
If Ahearamiatic ingrpsiing ribeatomsniben prefasatiy atleast fhrerpfitheyfing gigms are

c%o@n'yh@t’éﬂﬂ fhg rdt&gs &%%bfebt@ﬂfromﬂ'lﬁb‘i;@ Sdkbaéd ér\beﬁﬂpfhur Suitable
are sel ect ed ron1 hal o, nitro,

o o vie e Cirogén 9 (R0 tHapliogey kg Aot yridzole.
(razalé); aﬁélbxyga_m Bn@&teREfUran)f drieGulpayr r&igsanorbetabpmrm) @ne nitrogen and

subst)tu r ch tog
oS i gt S B IS0 SALATdng sor
ls@aéé]bm@(aﬁle Jwhere mis 2, 3, 4 or 5and pis 1, 2 or
3. 20 Nitrogen cont ai ni ng C5 7 heterocyclylic ring:

The term "nitrogen-containing C5 7 heterocyclyli
Thé agmadis ring say kearging or pere sHbstituers ggpues at7any avai able ring position.

Tﬁ@éeesﬂmgﬂfeérﬁé hie skiebfed fr%ﬁw oS, inRRnyeebgVethér thidl ahidéthemadmo, C:.y
eterocycl yl, having Least one .nitro r|n at om
Ak, R RBITORYEY EBR sy [The BETRSE M BPEARS PRSIl
sabéﬁm&ﬁwgrbmtwmwb@gmh@bbm ?lﬁdg EM paemumb thgse maypel pfggemula —(CH2)m-
a .carbon m on compoun
6%52)7 oS 8 S8 gr%gr?nggt%?fs (%S{H ess ot herw se
speC|f|ed) whi ch nay be aliphatic or alicyclic, and

I\WPO % -C mRS C%s FMF&%&Q.cq(ngUﬂ%%M ‘?‘ﬁtﬁﬂe& %orﬁamﬂ@rdsb Abtedbcyclylic

ur a
gl deylsed Py, e e Goutpelerasy b ’@Bk‘ésrﬂﬁf hed,pRg¥: it relation to

heterd 9@l IKidvingCat fdagfreyfbgen rify beaal kynyl, etc., 30

di scussed below. In the context of aIkyI groups, t he
prefixes (e.g. C1, C _,, C1 20, C2_7, C3 7, etc.)
Ad@lﬁ Oft tbire alkyl b @sediiereia/ fEntainatamonovalard mypéetyodbtainedley removing

R RS o8 LT g ooh B oo 1 920 caron
aitalmsﬁl(uohséadherammmpemmrmm%mgﬁb@allp@pmsahgych@q@g which may be
sg{ugéltg?loﬂzlgglatidﬁa??oq%ﬁo Pénlt 5?? ungsathﬁ‘:l\if\ﬁ)r fudl lﬁb@atl)rate@)lﬁua' tk¥ term “alkyl”

first prefix qg¥ vary
ingiusies merﬁglbtcd?swwkenyl ﬁikt/%)t' |Co5?iga'k>f' gvelaalsygaylecyigqgtkynyl, etc.,
diegsdebaiofd al kyl groups, the first prefix nust be at
| east 2; for cyclic al kyl groups, the first prefix
nmust be at WD 2008/ 122810 PCT/ GB2008/ 001259 10 | east
IBthebtext of alkyl groups, the prefixes (e.g. C14, Ci.7, C120, C27, Ca, etc.) denote the

number of carbon atoms, or range of number of carbon atoms. For example, the term “C14
alkyl”, as used herein, pertains to an alkyl group having from 1 to 4 carbon atoms. Examples
of groups of alkyl groups include Cq alkyl (“lower alkyl”), C4.7 alkyl, and Ciz0alkyl. Note that
the first prefix may vary according to other limitations; for example, for unsaturated alkyl

groups, the first prefix must be at least 2; for cyclic alkyl groups, the first prefix must be at
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Exanpl es of (unsubstituted) saturated al kyl groups
i nclude, but are not limted to, nethyl (C), ethyl
w@ ap/i12381opyl (C3), butyl (C4), pentyl (CO hergl/GBEBR/001259
heptyl (C,), octyl (C8), nonyl (C9), 5 decyl (C, o),
undecyl (Cl1), dodecyl (Cl2),,4ridecyl (C 3),
tetradecyl (Cl4), pentadecyl (C 5), and eicodecyl
(C20). Exanples of (unsubstituted) saturated |inear
leabtidsletegr oups i nclude, but are not linmted to, nethyl
(CI) ethyl (C2), n-propyl (C3), n-butyl (C4),
pent

chehyos B bbb RSt S arb S Pabio gt e
eﬂhlyk(xck grrownsa)l mnwd@, pedityl (G), ey {(Cd).i eptye(C:}, ogtyl (Cg), nonyl (cg)

r
eSFCauiet &) dpé%cvﬁésfﬁ%fy plertie R h P ripdey! (C). and
emsmﬁwuenyl The term "al kenyl ", as used herein,
pertains to an al kyl group having one or nore
car bon-car bon doubl e bonds. npl es of al ken %rou $
Exapplagief (egwbat'tk@ﬁwaturezd’rn%aw@&mwmupsezc'% Bﬂ’tw)élm "”‘2‘8 to.
r@q@m ety (CoHAES (dsv'hw)yl (Th @k penel @onyd)l (Renyhex (Eghsnd n-
i nclu e but are not Iimted to, ethenyl (vinyl,
hg@%H@%E), 1- propenyl (-CH=CH CH3), 2-propenyl (aIIyI,
-CH CH=CH2), isopropenyl (1-nethylvinyl,

E(%ﬁelg’ %fA@EgL)b’s |tB+é%iﬁ£9f¥ra{e%}ach§dq£IFﬁ¥; ouégﬂclu BURERESHY limited to,

erm use her ei n,
isoenToml (135) nsp *anyl ém_\,qec@utyu&héﬁn wgyléﬁé igp-payldCapand

Q0-ear bon triple bonds. Exanples of al kynyl groups
ng@@? g( %2 4 al kynyl, C2_7 alkynyl, C2_20 al kynyl.
Exanpl es of (unsubstituted) unsaturated al kynyl groups
le@zﬁi/lu dfe tdImi“aREMyI"Nas udeldMetei] pbﬂalns tbtdmyaﬂwll groep haviyd one or more

. @SP@TC‘}%rb Sowéo@ér#f %@ gﬁﬁ‘ l%.lyrgro%{)s incly edgi—%f éragkgnyl C..;alkenyl,

Qgydikeindls to an al kyl group which is also a cyclyl
group; that is, a nonovalent noiety obtained by
renovi ng a hydrogen atom from an allcycllc ring
ExBmales af tioeybslifuted) Lragtustted alkenyb goyes iNElUERRYLERAC! \WPH%’HO

QEMG! IcH=aHIH 1-pRpenP- (ﬁ-mOH-@H?)dZ-@FOp@ﬁ)‘HQéINF atiedH=CH,),

(G R e

otherMAse speC|f|ed) |nclud|ng fron13 to 20 ring

i
@EYBWC |T gg §eé'g1 eé%neyb a?eﬁ(@sre)g rerl]r%1 pg s to é&ncél@/?&%uﬁ ngwng one or more
cBroehearioh yriplebatisr Engnbiasoffaikynyligrcmmsdedﬁgizaaﬁsmyl Ca.7alkynyl,

(gé$%§égs of groups of cycl oal kyl groups WO 2008/ 122810
008/ 001259 11 include C3.20 cycloal kyl, C3-15

cycloalkyl C3_10 cycl oal kyl, C3_7 cycl oal kyl .
E’Ii)é ngu &Yﬁjlle%‘hkégtur%@ QIRGnyl BQJUHQ Riclubeéltbudhire nadlimited to,

WGV'defémbrP&mﬁaose ?rggy%(sjll (erogargyl AR5 monoeyelic

Cycloalkyl: The term “cycloalkyl”, as used herein, pertains to an alkyl group which is also a
cyclyl group; that is, a monovalent moiety obtained by removing a hydrogen atom from an
alicyclic ring atom of a carbocyclic ring of a carbocyclic compound, which carbocyclic ring
may be saturated or unsaturated (e.g. partially unsaturated, fully unsaturated), which moiety
has from 3 to 20 carbon atoms (unless otherwise specified), including from 3 to 20 ring
atoms. Thus, the term “cycloalkyl” includes the sub-classes cycloalkenyl and cycloalkynyl.

Preferably, each ring has from 3 to 7 ring atoms. Examples of groups of cycloalkyl groups
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5 cycl opropane (C3), cyclobutane (C4), cycl opentane
(C5), cycl ohexane (C6), cycl oheptane (C7),
woredoByasye | opr opane (C4), di nethyl cycl opr opaneP(IZ6B2008/001259

nmet hyl cycl obut ane (C5), di nethyl cycl obutane (CQ,
nmet hyl cycl opent ane (CO, di net qyl cycl opent ane (C7),
nmet hyl cycl ohexane (C,), di 1thyI cycl ohexane (C8),
nment hane (C, 0); unsaturated nonocyclic hydrocarbon

inclori® Gundgcloalkyl, sad ayploalidnes+¢ @eipalkigy 64 whydioalid. ( C4)
cycl opent ene (CO, cycl ohexene (C6)

nmet hyl cycl opr opene d| nmet cl opr ope g
Examrls ehyryFlagi errupe w)ude rwf!"e |tBH0e ”(féﬁf m:
et hydt&xféhmhwne hﬁdisaarbdw doRipbimdsy cl opent ene (C,),

CRTPRRAT O POV EP PTGl a1t (G mBRTRIENE (&7 tionsptane (1)

rr(eﬁym)lclomaniaifef(C()GiIm)EIhylwﬂwrepa(n@l(63), mbltbyngatebuiaoed§s),

L L e G
me@ybyglohaxasea (G, aﬁnrwhm{cgﬂbwnre éCﬁyaeréh%ned@m ;conpounds:
c anp&‘r?s%ﬁlrét% Rbnod cf@ﬂ%ﬂ:ﬁ:afb@h ‘%)Jmpcﬁll ragne (Clo);

rocar bon conp ound Vi ng an ar nHtl C
cyqlm@penzﬁpa) rrde'ﬁaute@sc4) |°mi%ﬂ‘i=@te(“é “@5 CYSIORSXENR |
n{é'tHyW@ bpér@&bu H:ﬂieﬂi}ﬁdyﬂ@propene (Cs), methylcyclobutene (Cs)

d%ﬁ%cyclpptﬁ}%%ere Iﬁ&clbaeg{%%]n 3%}@ % %%leo?&g&%?&ter@;}e

netigfuyeloizexehe €y C(fﬁféIEWWMemNCéne (C16), chol ant hrene
( Czogatuﬂ?ed%tr g'%%& E%gdrogg}gor{ &JrﬁBoun@st erocyclyl", as used

a nonovalent noiety 25 ohtained b
thugameCny Carah9 (¢ ol einane Khn)f asnang (FrohdoEgamnedfr)gnorpinane 7).

nB®bRaAS YE), 'afaaﬁ@maﬁy(@m) &éﬁaﬂrh(deaaiyﬁﬁowabﬁtﬁalém@mc;s to 20

ring atons (unless otherw se s%em , of whi ch from
1 t ounsgtusated PRIyEXglit RYdEPCFAOEHEM ?’I‘r}éjlser abI y, each ring
FCG A A Re E
(e. gpo ydtooca?)onégmgoundts a omatlic Hn unber of
indeng (G, dmmne(oeg e Srjieydod-1Hindioee) (66). tetralipeat ons, whet her

& ?ﬁq‘h rgﬁ Q%aﬁﬁtrggﬁgr ea gg?ﬁpﬁﬂén@(@mxﬁrerﬁr@w‘) hBhalene (C13),

el n ertains to
ahenr@n@rdpr@hyKC@)r gegeniuene§ & C@P'aBthfq"ﬁéCai ons. Exanpl es
of groups of heterocyclyl groups include C3-20
heterocgclyl Co- 20 het

er oc 5 .heteraoc
a0 RO IeToR SRR chy e S8 [ OdiEnHoter
dB%‘irféG%ﬁ]Y@nthg @yc&@gd’ﬁﬁit@h dromcd g, at€@h-ofl® haterocyclic compound, which

né(ﬁ%}e&sc %o étt% ?ga 9% F&]) ?Vﬁ%&d’%&”lﬁ%&%mﬁg %F RAXA ¥t to 10 are

ring heteRxbias. ORréfeb4bly, EacfE%mfmSé@”b? torfpingcafens.©f which from 1 to 4 are
r?uﬁthg{e o:‘?)(o%g/l groups include, but are not limted to,

ose derived from N,: aziridine (C3), azetidine
(C4), pyrrolidine (tetrahydropyrrole) (CO pyrroline
1k SriJcontext, dprefixdlsi (89: Co,C,d] Gysdéte, mﬂérﬁdhé e nuetbpr of ring atoms, or

rangepc;?rnLrglbgr (%rrlng Elfon}/s wﬁetﬁer(c!asbo% artorn?s c?r heltesrga omg eIgor (e%%ple the term
“Csgheterocyclyl”, as used herein, pertains to a heterocyclyl group having 5 or 6 ring atoms.
Examples of groups of heterocyclyl groups include Cs.20 heterocyclyl, Cs.oo heterocyclyl, Ca.1s
heterocyclyl, Cs.1s heterocyclyl, Cs.1, heterocyclyl, Cs.12 heterocyclyl, Cs.10 heterocyclyl, Cs.10

heterocyclyl, Ca7 heterocyclyl, Cs.; heterocyclyl, and Cs heterocyclyl.
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pi peridine (CO, dihydropyridine (CO
tetrahydropyridine (C6), azepine (C7); Ol: oxirane
w@ aBp/1223x@t ane (C4), oxol ane (tetrahydrof uran) PETZGB2008/001259
oxol e (di hydrofuran) (C5), oxane (tetrahydropyran)
(C6), dihydropyran (C6), pyr (CO oxepin (C7); 10
S,: thiirane (C3), thietane (C4), thiolane
(tetrahydrot hi ophene) (C5), thiane
E(@’E@'?%?’{’H‘?@Pm“@ S?ﬁeéﬂﬁ?)’d(' (QB)UPS’@WIL@pdnE& afeQ)of |imB&t to, those derived
fréhoxol ane (C5), di oxane (C6), and di oxepane (C/); 15
03: troxane (CO N2: imdazolidine (C5), pyrazolidine
(di azolidine) (C5), imdazoline (CO pyrazoline
N(: cizingitle QD3 r sxatdiny (A, pyrroliding fe&éhfdﬁo;{yﬁ@l}a) (&9 pMH8ke (e.q.,

Y. x zol e X
SpRIORR S R Qg&roq"%??ésﬁ*-pﬁr%@arﬁ*z Syt (rbyplegsoacae) Co)
pirendited(Cs b dihy@Bpyridinet(Cahiptiatparapyiidiee (CePazebity @;poxazi ne
(06) oxazine (C6); N1S1: thiazoline (CO thiazolidine
(CO thionorpholine (C6); 25 N201: oxadi azi ne (CG,
OgpstanedCa prene (Casyxolane (tssralnysireiwian) (Qa), oxale Ghyd@B)ran) (Cs),
oxand (tetrafd CsN My BiopgrhR ecd) G s
subét [ iaﬁlt g%g%ﬁ%n gr gﬁ,mat .a%’? ?}%ﬁﬁ a(? (l@é hetpgf(gg{/cl yl
groups include those derived from saccharides, in

S thiitane (@thmeta‘nel(C@)Qﬁm?S,(tefr&ﬂyﬁl‘lﬁﬁ@jglepéﬁbs) Erihia az
xof uranose, ribofuranose, an
(teelfaﬁgégrgt?;a gr%ﬂ)o(;e)dth'%g% 733’5 (C6), such as all opyranose,
35 al t ropyranose, gl ucopyranose, mannopyranose,
0P HoRBMHARIS QioxkORYY. 3R topyranose, and
{ al opyr AR LY ‘?gg’éeﬂ?g%@?eszoos/ 001259 13
C5.20 aryl: The term"C5_20 aryl" as used herein,
opeiokand ;0 a nonoval ent noi ety obtained by renoving
a hydrogen atomfroman aromatic ring atomof a C5.20
aromati ¢ conmpound, said conpound having one ring, or
N4 inddazoliding (s, ippggoldneddiazdlidme)C;), afidatbané (13), pyRBbIRet O
ein at | east one of said
(di?‘?dr&(ﬁ%me? %?%?r%t’%ﬂ{g'e ing. Preferably, each ring has
5 from5to 7 ring atons. The ring atons may be all

@?rtgﬂhy@%g&olea(@gj Blhy&’@&%‘ﬂ@l@%&s) QE?;H'B/&O déoQaiMH &g), ,‘a@g&rgiéoxazole

group éuconvenl ent to as _
(Ce:)awewapme (Cer totrphyd1ePxpzing{fisd Slihyfrockazi® (&s)y PxaginguBe:
whi ch do not have ring heteroatons (i.e. C5.20

h d but t limted to,
N Shamails (e RRlns K dererhainefiony ) (Co) -
napht hal ene
N2O;: oxadiazine (Cs);

04S;: oxathiole (Cs) and oxathiane (thioxane) (Cs); and,

N:0:S;: oxathiazine (Cs).

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

from saccharides, in cyclic form, for example, furanoses (Cs), such as arabinofuranose,
lyxofuranose, ribofuranose, and xylofuranse, and pyranoses (Cs), such as allopyranose,
altropyranose, glucopyranose, mannopyranose, gulopyranose, idopyranose,

galactopyranose, and talopyranose.
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(C10), anthracene (Cl4), phenanthrene (Cl4), and
pyrene (Cl6). Alternatively, the ring atons may
w0 p@BOe81®Ne or nore heteroatons, including bupCTGB2008/001259
limted 15 to oxygen, nitrogen, and sulfur, as in
"heteroaryl groups". In thiszfase, the group may
conveniently be referred to as a "C5. 20 heteroaryl
group, wherein "C5_20" denotes ring atons,
CsaantiolnedenniCsoraryieaerssatherain. PW%m%@@fF?“OVékﬁehmP'PWg’bf?é{?d by

rerﬁ&)@‘@ @hydfogln ra'tdﬁg fr@rtn%orﬁgtlc rg lafohh 6ff GDOQ Hartomatic adrpdundGaid

het ér oat ons. npl es of 20 het 0 | ou .
comBR-TGABVIG 65 HRG OB I TS BRSSO (45er1bPBy BHFOT TP Bap 0 fing
atofR! AvWhdreia it fedsicome (oD sl eng(s)is bo ploeratic (ihdli Brefgrably, each ring has
ﬁo%fﬁﬁgdmg%@zole) i mdazol e (1,3-diazole), pyrazole

triazol e, oxazol e, isoxazole, thiazole,
i sot hi azol e, oxadi azole, tetrazole and oxatri azol e;

Thgngq é@ %ﬁay t%ail yéar%oaltﬁ?ﬁ’s defq- X&gogr&lgﬁ%dp%@?ﬁ%@\ecase the group

pyridazi ne I azi ne
mqmpn\mnmnmebff L?f“gf%iil ta 25 AeCsze CRYt bOaQé'yB’@gP ne, t hym' ne,

uracil), pyrazine (1,4-diazine) 25 and triazine. The

het eroaryl group may be bonded. via arban ar hetero
Examplgs gk Grer a%ﬂww@ de‘t@(%ga"e}{é}gélﬁ&%?éijaﬁ&u ggzoﬁﬂf?’%w' groups)
mcﬁﬂHIHdtSﬁa Aot S@fed ﬁoﬂ@ﬁse diémbdmlem bboienai(ice. poényl)i (B)t sabhtr@@ne

t o, et ar benzof ur an,
(kaaﬁﬁﬁ§SWb&%ﬁ m%?ﬁzoFﬁ éne Sﬁe@%¢ﬁ3 i soi ndol e; C10

het eroaryl groups derlved from qui nol i ne,

Althﬁ‘u?ﬁl}é aQﬂJe rn'ng atdhd% 9|r@l¥1ﬁ@ Sme oWk BRRYSSH$ Briciai but not limited
ryl

roups erlve from acridi ne and xant hene.
to Phygen.evtrAgeTRNg salfyn as igshelerearyhpersn, INghis €856 dhe goup may
coﬁK{%ﬂ%\ﬁﬁ} S teidRIdab ¥s t@bCéﬂo R&eroliyI” rgampywngea ‘Cah" ligastegeny atoms,
atom from an aronati
WhERp AP 2(GHP & CORSBHTY. FIElBRY, 172 TR BAR T B. 1B o atoms of
whith\fioR0 tb DareGingineeradtans. Exanpl es and furt her
Iinitations are given above in the definition of

"C5.20 aryl". WD 2008/122810 PCT/ GB2008/ 001259 14 The
Exainplee obCiy hetetvarye gioopeingllde, dutarangt lingied (ip s hleeaand groups

deﬁve%qﬁ)n?fulré}ﬁ({c)&olg)f et EH@(tm&HP?%MléJ?d%le) uﬂmzd@ar@&bm@

tut ed one or rmregl; gdS le. tet |
pyEsapledi.aiazplohtiarelos 137, isaiaoleHaioaelG TayRze: oxedazol, telrazole

and bRattibione Bhé Cl h@(br%ﬁryb@b@;\ﬁ d&lvédﬂﬂr(ﬁn |soEaZ|nd:|pynd-|rE (aziae)ipyridazine
(1 gtql%ani wgﬁé{rﬁéﬂg dla?za}e g)gar%tp%ne éhyaune ur?ckglpyr%mﬁg rg1 4-diazine)

anfadzmer eferred to as a C,_, al koxy group), a C3_20
het erocyclyl group (also referred to as a C3_20
het erocycl yl oxy group), or a C5_20 ary roup (al so
Thedietaroazyl graupasaybedsored dipyl casopn §F Betgno, ”f}Sr’fg PBrably a
C, _, alkyl group. 15 Nitro: -NOQ2. Cyano (nitrile,

carbonltrlle2 - CN.
Examples of Cs.,0 heteroaryl groups which comprise fused rings, include, but are not limited

to, Co heteroaryl groups derived from benzofuran, isobenzofuran, benzothiophene, indole,
isoindole; C1o heteroaryl groups derived from quinoline, isoquinoline, benzodiazine,

pyridopyridine; C4 heteroaryl groups derived from acridine and xanthene.

The term “Cs. aryl” as used herein, pertains to a monovalent moiety obtained by removing a
hydrogen atom from an aromatic ring atom of a Cs aromatic compound, said compound
having one aromatic ring having 5 or 6 ring atoms. Examples and further limitations are

given above in the definition of “Cs.5 aryl”.



10

15

20

25

30

35

Acyl (keto): -C(=O R, wherein Ris an acyl

substituent, for exanple, H a ClL 7 alkyl group (also
wQ@oosetmired to as Cl1_7 al kylacyl or C, _, al karolGB2008/001259

C3.20 heterocyclyl group (also referred to as C3_20

het er ocycl yl acyl), or a C5 Zf) aryl group (also

referred to as C5.20 aryl acy‘s preferably a C, _,

al kyl group. Exarrpl es of acyl groups include, but are

not limted to, -C(=0 CH3 (acetyl), -C(=0 CH2CH3
Thé @B%‘ am@y |h)aterdc§ély103rq ;(sb\b)ﬁétﬁéﬂa)one@ﬁ gart 6 arotHaR substituent,

(b enon phenone) @é% %carbox lic % gf th ves
may ¢rgmpe @§9@?Oﬂ@&\éﬁ>%w&? %ﬁe Wi B kmecg’ RS PeEEteg Tom themselv
an@ﬁé%ﬂkﬁ@ﬁ%ﬂhhbsht@ﬁ%@)s@&belMVler ein Ris an ester

substituent, for exanple, a Cl1_7 al kyl group, a C3_20

het erocyclyl group, or a C5_20 ar yl group, preferably
Hato: €, -Cl, ebrkand -§r oup. Exanpl es of ester groups incl ude,

but are not limted 30 to, -C(=0 OCH3, -C(=0 OCH2CHBSI

-C(=0 OC(CH3) 3, and -C(=0) OPh. Am do (carbanoyl,
Hydewxall , am nocar bonyl, carboxanide): -C(=0 NR R2,

wherein Rl and R2 are independently anino

05 LA 25 S O 5 SHDS EXRIP 8 Alore
asa, 7 bkPgroug} &06). Ml'r@tﬁocycl(jl(g;@ﬁ\{éa@b@férre% as a Ca.»0 heterocyclyloxy

grc&%é lj)ﬁéW%up&ﬁlso regé ﬁ? tg'(a??g%g?sgrﬁoﬁ%% 'ge%ﬁbﬁ)(;gggn 7 alkyl

gralpom t o which they are attached, forma heterocyclic
structure as WD 2008/ 122810 PCT/ GB2008/ 001259 15 i-n
for exanpl e, piperidinocarbonyl, norpholinocarbonyl,
Nitre¢ii-t@.r phol i nocar bonyl, and pi perazi nyl car bonyl .
Am no: -NRLR2, wherein RL and R2 are independently
am no substltuegtéw for exanple, 5 hydrogen, a C,
e

CY&PRW"'&%BO’KHHP ferred to as C,_, alkylanm no or
di-C,_, alkylam no), a C3-20 heterocyclyl group, or a

Acy (kgt]o}1 a#%g)ﬁr %Jeoe@ ¥ ggﬁr Wlsh’bs'fhugﬁt for Slardpl@l K C1g, W%roup (also

case 0 am no group
refearke to aso@etaliwiacylior B+ tailsarnvlﬁ @c@aevhfé‘tfewc%gfﬁh? @'POt fﬁtﬁyed to as

Catzér?eéergwcgﬂgﬁg or B a?yl '&?&@f(%a Ferdrfed'tb B Cha\ahyMLyl) fgreferhbly a Ci

an1no

aliyligroup-cEXamples ?ﬁapwrws '"ONQQ 'm't%ﬁi&f&éﬂf (acetyl)
-C(%)@H%ﬁg (prdkdalvi2 COBRC (g, wtyryNHE?hi -CE@RD|(ezofl, phenone).

cyclic am no groups |nclude but are not limted to,

aziridinyl, azetidinyl, pyrrolidinyl, piperidino,
Cmb@@«&ﬂbmwm;mmﬂrhyMDbdiazepinyI, nor phol i no, and

t hi onorpholino. In particular, the cyclic am no

groups nmay be substituted on their ri of
Eserl{sarboxyiate, sarbgwflic aeid elter.@xygagrongh: aﬁﬁﬁgol%wb%fw Ris a" Cester

su%ﬂk@%? Wl)?é)&m%(éd ad}, Qlﬂﬁf;oﬁjp'“@ vl %'ﬁb@ﬂ)c&dg)dr@m 6109 Cs.p0ar

, Wherein S an de substitu ntb f or i ited
y gsoaﬁmreferabiw%gaélw' argUE EZYFS ©)5Ep TO4PR 301t bt are not imite
tolei(£0 } =QJOCHLCHIr-Ce=BCIOHAY, whd g2(eOOPIpr ef er abl y
H or al kyl group, nost preferably H and R2 is
an acyl substltuent for exanple, a Cl.7 al kyI grou

AmidC3cazthret, eabayyl, yfmrg)campnyl mart@xaladgb -(FPINR rROLmherelre R' and
%rgtp%re%gr%d\ép@/ d%hmgu?tgéﬁmen&r Qé"?ef nem%lir%sgr&fpsagb%g 8f amido

stTnc
gr@@ps.ﬁme:@ymammnsa@ A PO
EGRIHER,CHY MIACEIINICHBHS } EsWied . as@niddgroups in which R1 and R?,

together with the nitrogen atom to which they are attached, form a heterocyclic structure as
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for exanple, succinimdyl, maleimdyl, and
phthalimdyl: O O OO OO succinimdyl maleimdyl
w@bdokatism dyl Ureido: -N(R ) CONR2R3 wher ei n RRCHO®20R8/001259
are independently am no substituents, as 25 defined
for amno groups, and Rl is urei do substituent, for
exanpl e, hydrogen, a C, -, al ky group, a
C3. 20het erocycl yl group, or a C5.20aryl grou
in, forekampls] wpﬁ;ﬂdmgréﬁm@rmqp@immrmi thigrerypholi E&%ﬁﬁ?ﬂ"&s ang
p,dépaez;%ga%gwps i nclude, but are not limted to,
- NHCONHMe, - NHCONHEt , - NHCONME2, - NHCONEt 2,
- NMeCONH2, - NMeCONHMe, - NMBCONHEt, - NMVECONMEZ2,

Am.Mv’Em@NEt wheérai R‘ Md@@‘illdmndeaﬁnmwamo(mmum dgtesample,
hygr% |a 17 g?ﬁ@ group (gFRy‘?feré?dotg a\éld) Xégﬁg%ﬁ\h eo{r ér S all{yfgf’mno) a Ci.x

hetpranyglyl gwum o C?,Q agyl gioup, rm@fprabbﬁt@r@ e as}kyagrgup or ap W' case of a
cﬂ:l;lé] Ui ovgogrp G8/ il\g%{BJtQkéD ggéecﬁ%g%ﬁ/t% #agen atéin EXRRBA B8y are

y droups Include; but are not" limted t
attached- é)r@p@e(e&@cgpl@)(yp haymgﬂgmd)t @g@tomscxﬁ(xa@) @%BT@O groups
mc‘lm b@)aPJ‘noﬂl%d:@ WH‘IH@M NI-@FQ(EQLQH&RL‘HQZ TNI(ICGizCHg )2, and

Thi oether (sulfid

‘NHHP ogffﬂéﬁle%%ft}‘éfflfct% ne gro]u mgj%%,rbyt@re go@mlﬁ d é? l?qﬂdlél}{l azetldlnyl
pyfralldil, rp&kﬁdilh@(bﬂe@azaw @efBydrodiaképjivi, masptoplioaEngd traomplz@mo In

r rou -
paBmEar ?hé/ 0% cI rglng gpdupwa%%gl?sgl u@e@@n tﬂ&fﬂ&? ?%ngﬁ(g?geﬁ%gi’muents
defimed neme,fortaxamates:amquarhomdetaod amidgCH3 and - SCH2CHS3.
10 Sul foxide (sulfinyl): -S( =O R wherein Ris a

sul f oxi de substituent, for exagple, a
Agylagnige, (agylaminol %%T%@d’%ﬂre'@ﬁo@ﬁ" qgwd%ls@?tltgene;h rpxample,

hy@Fo@é'lPaa @( %fk‘?f@%@ub’ a&)slgéhe?erad:)}é%ﬁ grgﬂmld)pa CsFerygres, preferably H or a
f oxi d ou u ut_ar

Cq 7gtk¥l(§rm mg)ﬁ rgé( Ié@%% is zinsacg {'[]S/T:nt??gh )?arﬁl,{)(l)% a Cysalkyl

grody anetWM gfroEb iof a &s.50anfl groep sprefetabiyeGi;, allfybgroup

E%)ﬁ%[% of goyta %g clludgrb%PQr}e Bt tetlq hﬁh%'i%)k‘}%

era a Cl
-NgOGE@)CH-EWa rmpd diH@f‘Os)Blh f Bn@dgﬁ! dn@stogﬁbwer@ 3 B)LR"C ai"é”» Ufe as in,

malimapesul fonyl, nmesyl),

fw%%"l&;e’%&%q"hgf' m%crlzﬂ% ehiRidape: hyl phenyl sul f onyl
(tosyl). 20 Thioam do (thiocarbanyl): I=S) NR R2,
wherein R1 and R2 are independently amd
substituents, as fefined for |am no groups.
am do groups pac 0 buto%b l'i mi yed\t o,
-C(=S)NH2, -(C(= N , -C(¥S)N(CH3) 2, §
- C(=S) NHCH2CH3. Ycinam no: [}ﬁ' S(=0 )&Eﬁ Wra n R

i s an am no suﬂ’§?‘""f“ﬂ nt, alP88%Vned fof am no gr oups,

Ureido: -N(R')CONR?R?® wherein R? and R® are independently amino substituents, as
déﬁned for amino groups, and R'is a ureido substituent, for example, hydrogen, a C,.salkyl
group, a Cs.heterocyclyl group, or a Cs.xaryl group, preferably hydrogen or a Cy.zalkyl
group. Examples of ureido groups include, but are not limited to, -NHCONH,, -NHCONHMe,
-NHCONHEt, -NHCONMe;,, -NHCONEt;, -NMeCONH,, -NMeCONHMe, -NMeCONHEY, -
NMeCONMe;, -NMeCONEt, and -NHCONHPh.

Acyloxy (reverse ester): -OC(=O)R, wherein R is an acyloxy substituent, for example, a C1.7

alkyl group, a Ca 2 heterocyclyl group, or @ Cs2o aryl group, preferably a C17 alkyl group.
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25 and Ris a sulfonam no substituent, for exanple, a
Cl-, al kyl group, a C3_20heterocyclyl group, or a
w@20080208yd. group, preferably a Cl-, al kyl groupPCT/GB2008/001259
Exanpl es of sul fonam no groups include, but are not
limted to, -NHS(=0 2CH3, -Ngg(=0)2Ph and
-N(CH3) S(=0) 2C6H5. As nentioned above, the groups that

formthe above |isted substituent oups,
Exatmipiess of agpxggrarps fstuge duy areynot e cis. S5 a@&ﬁ”q (ﬁ%ﬁwxy
ot RONERJAHES-0|=61tEHi ), Ubet-0)PAUDC(t BT AR YAd UBE (=O)CHMNS

cover substituent groups mhlch are substituted.
Furt her Enbodi ments The foll owi ng enbodi nents can
THi®l &re to each aspect of the present invention, where
35 applicable. In the present invention, the fused
aromatic ring(s) represented by -A-B- may consi st of
THRBHRO QRIfEER SIR, VIETEITBIS 6 BiQoner Bgbstitupnt firexgmplgr #6ns alkyl group

(allrsb Ao Bis 3611 y arkplﬁ%gmp)bg CQ%S%%‘?@OWI?I%‘P&IJ' 8t £0E,, a?ﬁ‘ group,

nore pretrer describ bove,
preferagly af@y Al erapRt E)Eam%? of Gy alkythiozieuns {Rrsien age aqtim'ted to,

_seﬁggﬁaqﬁhﬂcp@substltuted 5 1f the fused aromatic ring
represented by -A-B- bears one or nore substituent

groups, these are preferably attached to the atons
swakuaa (duliieym eb=EHR| whertih &rib @duliaxidersabstitwent,dbr examgleaa Cu.oalky!

grf)lﬂ& 80632{ bg;%??yg@mgrﬁg Iolpg C:erb Ig ou'i)I &gferama 7JIK)¢ gr%up

s a rred
Exainaptessof ofilfoxide groups nctude] @thmm |lmr§e¢ flf?e'sl(tmﬁj s@neePERICHCH,.
by O /.1 NHR \+i NORz RNi N\ N ORN2 10 This
substituent nay be selected froma halo rou

Suons (pHPeRC SO, wheTeiR A i &5h NS BF ot KXo Croaiky
ng@;y a@tsz&gﬂcﬁﬁ ng5€|§ forla, Cs% arﬁlar@fbdpr%rwa Be; dtkyagebup.
A L ity Lt
mEsyY), B=0p6E) s$(=0WCEECH], and éxeatplighenytadtiiopyl (toey hy | |,

cycl opropyl, iso-propyl, tert-butyl,

2, 2- dlnethylpropyl cyclobutyl cyclopexyl or may
Tisdysitio tthibeatbarhy): -@ieSINR &, wherein ROandRoeig "sd@peme@ay F'F‘6‘ﬁ1

suUp@ |t9ergg )as ol%ﬁrqé'oofﬁg/amiﬁb bﬂﬁl% (E@Hﬂ@é)& aiad g%p@ nﬁHdﬂb but are not
"mﬁ@dﬁsﬁiﬁ)g@d F&&N*é%wp%s)h‘.@ﬁiu a”de%('%w ;E,HHHVC >
cyclopropyl i so- propyl,
Sulfonamino: -NR'S(=0);R, wherein R' is an amino substituent, as defined for amino groups,
and R is a sulfonamino substituent, for example, a Cy.7alkyl group, a Casheterocyclyl group,
or a Cs.xparyl group, preferably a C1_7a|kyl group. Examples of sulfonamino groups include,
but are not limited to, -NHS(=0),CHs, -NHS(=0),Ph and -N(CH3)S(=0),CeHs.

As mentioned above, the groups that form the above listed substituent groups, e.g. C1.7 alkyl,
Cs.20 heterocyclyl and Cs.o aryl, may themselves be substituted. Thus, the above definitions

cover substituent groups which are substituted.

Further Embodiments

The following embodiments can relate to each aspect of the present invention, where

applicable.

In the present invention, the fused aromatic ring(s) represented by -A-B- may consist of
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tert-butyl, 2,2-dinethyl propyl, cyclobutyl,

cycl ohexyl, or may be substituted, for exanple, by a
w@ewan223ed ected fromhalo (F), hydroxy, al koxyPCT/GB2008/001259

(met hoxy) and C5.6 aryl (pyridyl, phenyl). 25 If RN2

1s C3_7 heterocyclyl, then it7nay be substituted or

unsubstituted. Substitutent may include C _, aIkyI

hal o, hydroxy, al koxy and am no. may be a
solgfy, ca@®naing @M @nd thye yayype bsncﬁnﬁaryanb earenanp is E‘OEPr prsferab'y
behkdhg. Q@H@E&ﬁ%@ %oveﬁﬂﬂsgﬁﬂgs‘iﬁ 5 SLbYERE Wt e drbodiments are

some enbodi nments, is a -6 heterocyclyl for
PrefRraRiy|uasubetityiag hydro thiazol-2-yl. 30 If RN2 is C5.6

aryl, then is may be substituted or unsubstituted.

If tge aﬁtelg/%g{q%%tgﬁpnaﬁeprestenﬁa$)y &B—begg é( !)l' rrtgrl% s%bstmequ §r)6¥ps these
ar®@prefeatily yttachpd trtiie atonsywhich tyd;msep)gﬁsagattgchged toWge central ring a- to the

ca{zt%g%/tojrg%qptgcggg ﬁ@?oﬁ%/sq %tﬁ% d%?)g%t‘{c rlggg, doﬁ%zgﬁé’mﬁethe
ptional I'y

prefatsed placased sebstitutionsisppwn inihe farmulagelow biihen RN and
RN2 are the sane, they rmay be sel ected from
unsubstituted Cl_7 aghkyk, for exanple, nethyl, ethyl,
i so-propyl. 5 Wen |S§C3 7 hegerocyclyl or C5_6
aryl or is C _, alkyl<s bstitge by C;6 aryl , RN
may be hydrogen. [If RN AN akd K he nitrogen atom
to which they are bound farm anocopti qpal |y substituted
10 nitrogen containing C5 hét erocyclic group, this
group may be selected frontpyrrolldlne pi peridine,

i effa e " e RP Rt b1 St erd pAfe R e ©

co 7 heterocycllc group is substituted, the

S ' ts may be selected fromCl_7 al kyl (nethyl,
XE#%%%?P&%Q-G aryl (furanyl), hydroxy and Cl_7 al kyoxy

(nethoxy) These substituents may be at any ring

ORI A Rl bﬁﬁ@ﬁ'o@%éﬂtw gﬁ Rﬂlﬁﬁd R’hmtaylse BIrzRd @dthyll Faspadtiveln. It is
15 |ncludﬁ L f pyrrolidine,
profegedithat Rhgnd 'ﬁo?rﬁt'l'b?'?dr@et o F%Spgc%’e etrahydro- pyridine,

2-nethy| pyrrolidine, piperidine, norpholino,
If ?Nﬁghﬁ %lh)ﬁ ptﬁaréll dl ng{J?]s%lltutXJj Fo%)(%[n&é prﬁéthﬂ' &ﬁyl cyclopropyl, iso-propyl,
ted-batyd i2r2editmethyiprqpst, pmlq’p@ltyl 3y@ohﬁxwe@rﬁy¢y. bt thtgteﬁefor example, by a
gr% éy%@ﬁgeozﬁyrtw haBY ﬁ)o Hd#b)@ealm (methoxy) and Cs. aryl (pyndyl phenyl).

tetramet plperldlne 20 A conpound of
particul ar interest IS

If ﬁ"”( ngL le th'é_Pa)Xt(e“ur%ﬁ@stﬁJtéd G’dr'é)(ﬁ’rh?@hhét&%lla?hﬂ dyclolpropyl iso-propyl,
n Frol 1l di
tey‘rttﬁybl gz%ti'r"gt'w@@vh %‘f@h‘&x 6@5%‘0'49"?" 5 HEASES| tett”‘*}ﬁ %?&@‘Aple by a

grols balekeet irom hhle (B aydrosy, elkbxygmatioky)land\ia.s Ia(}'h(p&ndyst,,aihenyl)
sol vate, and protected forms of these 25
substituents. For exanple, a reference to carboxylic

If &% el Cp., DODEyayl stben it olay die substititesarompebstiugass b%*kw%t?@)may

inbRG&TES ;ng rfato Rydeky) aFRBxySé?"d%n% tihRaEeé a AASCIVEL|Ceam C;
convernt protected formns.

heterocylcyl and may contain 1, 2 or 3 ring heteroatoms, and may contain unsaturation. In

some embodiments, R™ is a Cs.¢ heterocyclyl, for example, 4,5-dihydro-thiazol-2-yl.

If RV is Cs. aryl, then is may be substituted or unsubstituted. Substitutent may include, C.7
alkyl, halo, hydroxy, alkoxy and amino. It may be a Cs (pyrolyl, oxazolyl) or Cg aryl (phenyl,
pyridiyl, pyrazinyl).
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Simlarly, a reference to an am no group includes the
protonated form (-N+HR R2), a salt or solvate of the

wa@piono23toup, for exanple, a hydrochl ori de sal PCT/&82008/001259

wel | as conventional protected forns of an am no

group. Simlarly, a referencg to a hydr oxyl group al so

i ncl udes 30 the anionic form % a salt or solvate

thereof, as well as conventi onal prot ected forns of a

hydr oxyl group. Isonmers, Salts, Solvates, Protected
RNQRIRY AL hedbigs;, ecﬁfay%b@el%@l@@QHM%aWpti%ﬁélﬁftsubﬁltLﬁé@Q .

or nore particul gr que ric, optical, enantioner
alkyb Ia.pagrp@pr wheoRerand R & graftbe seme dhey may By eiested from Ghsubstituted
c&%ﬂ&pfm%k&npls%étﬁyl na@thyl Q8@ prop@l anoneric forms,

incfuding but not limted to, cis- and trans- forns E-

and Z-forms; c-, t-, and r-forns; endo- and exo- fornB
When R'G-s C@{h‘bté\‘e@ﬁ’ryf orr(l‘,ai; anDor BIT.; bkﬁl@nbﬂ;tuadi—bya@sd aryl , RN may be

éEﬁorns (+) and (-) forms; WO 2008/122810

P&B2008/ 001259 19 keto- enol -, and enol at e-f or ns;
syn- and anti-forns; syncllnal- and anticlinal - forns;

If R A4 %N%ndc l‘HE 'ﬁﬁvogéﬁ(é@}n t@%lcﬁ%’@té?é b@undffetrrﬁrﬁn o&%ﬁbl’ry substituted

chair-, twst-, envel ope-, and fchair-fo

nd
“'t&ﬂ% icprtainigCstr ﬁéﬁeé?ﬂ/d'cfgé?”é’r Wé?fqr%‘l‘p ey P%ﬁ‘?'?‘i’%q m pyrrohdme
puﬁeﬁlﬁﬁhér lﬂgrph@lln%%nd |tl‘ﬁ@rﬁ6rbﬁolln(e0 The Cgph@éroCydiogisap Jnaybelstibstituted or

f
N e ok AR b P gl e
fr@xcepélkﬂﬁneihﬂpem)ﬂ)e ¢ beatybifurérom), l]mnxyrmd iCa.; lsyoxy (methoxy). These
su%gt%gel fid gY Ly a%% lrmgﬁ)g& r%ia?@les o? é ﬁﬂﬁ@ﬁr%sent?rﬁlentlon

ura

tutlona
lnqzlgc{mbu'@FQ notélmuteg tmpysoligine c6- dunertméwmqrwhot'm 1@@%%&@%@-

p)}ﬂﬁlhwmeﬁ%gﬁﬁroﬁtﬂﬁ@ @fpeliiag rﬁ@blﬁihbﬂo t?lmbt'ﬂ?l ﬂ?ﬁéilkjtnboﬁlhy'ﬂroxy-

atons in space). For exa
plmﬂdﬁwg)&\ og}o(_r)qmlme &3}‘.@/! piperigips: ﬁ%dl@gth(ybmg?rldd@d3§5d rHethyl -piperidine,
2-fuRdres-9nserolidind &rid B2 BlectblisradthyIpipeEdine.a hydr oxynet hyl
group, -CH2OH. Simlarly, a reference to
ort ho-chl orophenyl is not to be construed as a
A E:@flﬁd‘m?nﬂ ©€parbiculdrsntsresiis By2-florp-Selfreexo-Jrkdinydrophthalazin-1-
chI I f
yl SrReﬂ?}'c)? )5 meth%\@ée(f)yﬁ di e| ﬁ{eﬁﬂl %l&é%oﬁ"dlrfé 233k (9).

e structurally 1i'soneric
forns falllng W thin that class (e.g., C1_7 alKkyl

|n1;|[]&éstt9(ﬁ§r;fbrp,gopyl and i so- propyl butyl 15 i ncl udes

Sec-, and tert-but I cl ud
Ingdastin eARENS are R W KEBWT B0 Ry AT Sho FREcig g & hese
sxﬂ?%ﬁithé#ﬂé OFbr(BRQﬁIpI@Qé refﬁﬁéhﬁ! te chn@oi;&ldbﬂd\é-ﬂ@kﬂkﬁmncldidﬁs the anionic
eno

(cgl;?ggg?tg)’ foW’ngpa I’ 8\%'}1%'— %Oﬂla e otﬁ%rrg!)fgg§wral%é@ nv?ﬁt /J'nQI (ﬂrét%ted forms.
Slnﬂdig/aeneaanem:e to a2 @mingi gieupi mcplmﬂjesalhq;mmgnated form (-N*HR Rz) a salt or

éjbﬂﬁé ﬁ P(ﬁrp f?)'r 5{ % yHR)ChIBMé)i(a‘ﬂt NGLIEAEMVtional

nltroso and ni'tro/ aci - nlfro
pmtedéwmmf gn a@msawp tmilasty, preferente tp AWHTKY9Toup ggpdncludes

thk %Hﬁ)ﬁ%rh‘féz@ ?‘,'ar saltlok Yol dta trReedp s AWl as Cofddntidhafpidtdctall fdtms of a
hde ronyI gl\rlouc;)) NGO R

Isomers, Salts, Solvates, Protected Forms, and Prodrugs

Certain compounds may exist in one or more particular geometric, optical, enantiomeric,
diasterioisomeric, epimeric, stereoisomeric, tautomeric, conformational, or anomeric forms,
including but not limited to, cis- and frans-forms; E- and Z-forms; c-, t-, and r-forms; endo-

and exo-forms; R-, S-, and meso-forms; D- and L-forms; d- and /-forms; (+) and (-) forms;



NN-~"I NRNL " RNONRNZ ORNz 25 Note that
specifically included in the term"isoner" are

W@ oo9po2asds Wi th one or nore isotopic substitup@DGB2008/001259
For exanple, H nmay be in any isotopic form including
1H, 2H (D), and 3H (T); C nmpy be in any isotopic
form including 12C, 13C, and 14C, O may be in any
isotopic form including 160 and 180; and the Ii

keBB, a0Al-cans! esolaa-larmes syperdENtfpms; Yarinak ARe aptislinal- f°fms a-and B-

forIPr%:: Eﬂgl:'grr{nareqﬁéiﬁm%?Qs‘ thtfat- U&%ﬁ alibt-, Séhﬂiélop&ozﬁfgf héﬁché‘nofbﬂﬁs and
an

corbelimdtrsit e et R TS 7 S5 G Rpiege foms)
asymtTeltlrl c synt hes:js%mand separation (e.g. fractional
stallisation 0] ) .
5 If t%s)éerﬂp%% %Erc&bﬁﬁ bne n%rmngt)rrg)a fexéﬁ%h]a Lgrrggr%/é rg?%ﬁ%gétﬁ‘%@gphlc forms.
either known in the art or are readily obtained by

Ncﬁ&gj 91%‘ que\ﬁ% be dg&‘iéé%* Bc\a/\h\ﬁ "f@lﬂut(?ﬁérﬁ:' anmso F&éﬁf&m é?i%iua@éiﬁem the

th th
tem nqgmgﬁsd sas;nﬁsqdﬁ@rqyp @ERPIFUCiURR) éqftqoaﬁlttﬁgp@l) ég@gqe;r(h |somerse which

dlﬁ‘é?rﬂ t'h@ conr@ch&%' Bé%h% e@ryms raltHér tHaa rrﬁeﬁélmib theliRIsitivh ofatorfs in
r enC

10 SPaBplp BaFAATRS. BIEETRWE K PLBRCURLR - BCHo 0! 1 8e kifsfusgas o
refevdieb |tcy|tsQ§trqaﬂfél iisirley,)a hydexgmetbylagnalipo tCHOHY Sitilartys a reference to

rﬁgézl}\%éo&qep)g Lﬁ’l’?}o { otl)Jen 9on%tr9&caes ERCCIL %rﬂ:tegg |t:p¥trL§;'EUr5|z?!%onwD er;eta-

0 ep Ise on s
chidnberesyloHopewersa refgrema‘ tp @d:lasg of @f@h@ﬁc’éa! welhinclude StrUCtha"y

aﬁ%rk ?Mlsafﬁlh Oé)MHﬂ%t @Ihscso(e'gn@ Vglﬁfl |r'|dRIHe§ n-p‘i@d)ﬁ and iso 0f:ropyl butyl

protected formns her eof
15 ingludesinsdeeseas-saH der-Didy: Rethpxygieny includes %r?’for dpelay ahd péra-
meRbYpRERN ¢ forns. It may be convenient or desirable
to prepare, purify, and/or handle a correspondi ng salt
of the active conpound, for exanple, a
Th @ov@ edilisiarad deg natmetatnab taitaadric. forfhsafop bxampié, keto-, enol-, and

enolate-forms, as in, for example, the following tautomeric pairs: keto/enol, imine/enamine,
20 amide/imino alcohol, amidine/amidine, nitroso/oxime, thioketone/enethiol, N-

nitroso/hyroxyazo, and nitro/aci-nitro.

Particularly relevant to the present invention is the tautomeric pair illustrated below:

o OH
A
DN )
87 N O}/%Rz — g " }/k
N N1
N R
X ~\‘N/ \(
0 \ N2 e} \ R
. R
25
Note that specifically included in the term “isomer” are compounds with one or more isotopic
substitutions. For example, H may be in any isotopic form, including 'H, ?H (D), and *H (T); C
may be in any isotopic form, including "*C, *C, and "*C; O may be in any isotopic form,
including '®0 and *®0; and the like. '
30 '

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
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pharmaceutically acceptable salts are discussed in

Berge, et al., "Pharmaceutically 20 Acceptable Salts",
wQd200Rhze8m Sci ., 66, 1-19 (1977). For exanpl e, PCT/GBR@®8/001259

conpound i s anionic, or has a functional group which

may be anionic (e.g., - gay be -COO), then a

salt may be formed with a suitable cation. Exanples of

suitabl e inorganic cations include, but are not
chramteggaphiomeans) af $uchusomeric éres SFithgskneun iR g agior agesreadily

| HO{Rrés, deRnatin MBEodd) iinta kitdWh manner.

Obggt 'kr%rdy(r}gjtalsﬁ]stn%ﬁ%wogg%u? Exanpl es of %I t abl e

organi c cations include, but are not |inited t o,
WREATRNs WaridakP i§ ineﬁhyl - EbmpanaAds «f tHesdredant ivderdionbavelachiral centre,

ions (e, (. NH2R2+, NHR3+, NR4+). Exanpl es of
'“@ﬁﬁﬁjébfﬁé%? rm@ﬁBg?Wtuted ammoni um i ons are those

derived from ethylanfne, diethylam ne,

di cycl ohexyl am ne,at riet hyl am ne, butyl am ne,

et hyl enedi ami ne, e pnoﬁ5n1ne 30 di et hanol ani ne,
AoeN th enzylanlne chol i ne,

pi perazi ne, benzyllg
megl uni ne, and tronethan1ne asy § am no aci ds,
NI T %?g xa WB of a common

guat er nary anmoni um.i on @008/122810
PCT/ GB2008/ 001259 21 If e monpound Rs cationic, or

RofiapCaig s semoRs e e SRR Gy O Ao reLeS ity g parialy
raBéthicall etheninidureEtharspl.es of suitabl e inorganic ani ons

i nclude, but are not limted to, those derived from

the follow ng inorganic acids: 5 hydrochloric,
Chwyipoupkir9aamice seprayated by dhical HELChas peen found tgre(gungensg op stagding in
mﬂnk ous, phosphoric, and phosphorous. Exanpl es of

Sul able organi ¢ anions include, but are not limted

to, those derived fromthe follow ng organic acids:

URAesd 6tﬁen~i¥é%’éé@ﬂéd3 a r&dﬁ‘e‘ﬁb@toCa patiuer compainelaisodncludes ionic, salt,

oot sovssapiti o/ B 6P S, b A e vehd L st

diférenydodeeirptic forrgs.ut ami ¢, aspartic, ben20|c ci nnami c,
pyruvic, salicyclic, sulfanilic, 2- acetyoxybenzoic 10
fumaric, tol uenesul fonic, nethanesulfonlc

It ey de@svenient o, destrakie > RiPRATE fRYFcanddrdrngle a corresponding salt of the

a{é’tﬁllgtcgﬂnpcgunﬁ of BAFHAIE a HAFALeUERN-Gece mp.Ja&s Eﬁémples of

ynerlc ani ons_i ncl ud

pharmiageutically aceepiatie salisiaj@iseysse i rqeoﬂ% "B%?ey%a#'r c

AB&dpthibie ga’:}ﬂgﬂlJCPﬁé}-}rﬂSCICGBbﬂxnghy| cellulose. 15 Salts
of partlcular interest in the present invention are:
hydrochl ori de, succinate, fumarate, nesylate,

Fbosahplegif thwdoﬂﬁnbend suinjphat e teseh fmrubgnpﬁi gtoup whvinh may be anionic
&ggg Itdrcg | ar &862' @bk g%alt %ntay BB Yor Sd 30&&% cdtbn. Examples of

and
smtnbteesqrrgardc cajloes)lmuﬂe, tmﬁ aretrwéllrglqu, tg@ll@&ﬁ%@]ms sqjﬁtéas Na* and K’,

a&glﬁr{y eaptfl i@ @ subﬁ'aéjé?j ahé R@F‘nah&oth&%aﬁm\@ﬁlﬁ aoAdL. Examples of
ense to re a conpl ex of solute & ? ﬁ@ ve,
SelbiscBRNIC SAtbps oF U 0Ot I59d9: 2aMePLET PRt e
sSHUN RS arhihoMErh fdns (é lae NERRY, ENl-ﬁR{TaNHﬂé NRiTY. ebiagidsyof some suitable
s‘;tae;qgjrt%%gr@gm égrm 9/ %%F%P%rﬁvgé frfe)x g{ﬁvgrrng\?édlethylamn‘e
digcieiylamirentriethylachrss, batylanirteoetpylepeaiaming wthanplamified/ or
dle?hanol?amtln%e pl%grtazmg bcegngHQMﬂg ﬂﬂgnﬁbenzylamme choline, meglumine, and
tromethamine, as well as amino acids, such as lysine and arginine. An example of a

S +
common quaternary ammonium ion is N(CHa)s ™.
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25 chemcally protected form The term"chemcally
protected form" as used herein, pertains to a

W@ o09p02asd i n whi ch one or nore reactive functiPCEGB2008/001259

groups are protected from undesirable chenica
reactions, that is, are in the formof a protected or
protecting group (also known as a nasked or maski ng
group or a blocked or bl ocking group). By protecting a
rTeactive functional group, reactions involving other

If tHQ eguﬂb&ﬁ{dqgcét%ﬁfét bris aUtechibrn Q}oug WhibpS&ese dationid (k. g -NH2 may

ormed, without affectin rot ted o)
beprlg é,c’tpq:rh@ s.ap r@abbe@ym wpréﬁgw{@&?e g\ple% g fable morgamc
an%hb%ﬁﬂﬂd@nﬁut%?éﬁﬁbt hmitédltmuthoswhmlvamfromlthg/foacbvfneg triorgginiclagids:

aisEBp B TP S PO S S Aol LS, phosphorc, and
phBsphafidus;, ExnohpleEdf suitable odgsinie apjdneynchiqd. st age no_[gngged togthose
derl(\?%d ﬁ&?%ﬂovﬁn é!r‘améxc.&g %U&lcnﬁr)zﬁ%@ﬁlcpsf Elﬁi@t@ﬂolﬂzsstéﬁnc palmitic,

n-ester (-0OC( ex QR as
lagtict mpligt pamglpﬁgftarlcac@@nglwomcbmmmlem hy roxymalei¢, phenylacetic,

gl&tgh/&h(%é?éos } FEbéNbik, cifartit, |pS/chVQIIBMS/lemibOZ-acetyoxybenzmc

001259 2 tr
fump;nmlpm%plf%g\fc B}e I'lanﬁsd‘ls 9n|(|af)e]%nﬁ§}m§ ||cyetp1%r}eh<§] sulfbm?,1 oxallc
|sélﬁ|6h|}t| va%keénd g(lu@c—@)(éihﬁles ofRAithble Polymesiaamors, m(:jqrde but are not

""aleg E‘é ﬂé‘?se ”Y es pec ] verw' r{‘I’B‘%lJ\/H\Z(:e”e %ﬁgg’?ﬂ? %édng? Qrbg’f‘ﬁ‘ffg'l‘y'

celies®)) is converted to a diether (>C(OR)2), by

reaction wwth, for exanple, a pri rrary aI cohol . The

al dehyde or ket one group is readil ener at ed gyf te,
Saitgchf obrjisular interastindhg plegrnt eRHos agy: Ofiqe: pYpgnate, tumara

mBERRENGS 14, rRdlédle, SufphaeaBPhésphamr, amd meagmaphchhbede
protected, for exarrpl e, as an amde or a urethane, for
10 exanple, as: a nethyl am de (-NHCO CH3); a

It br%@b)ﬁcﬁmenwﬂit ored elsir MHOD- (BEN4R € PIBly, andver hghdip a cegesponding solvate of

thg a\[gfJ Cé)ﬁ'lﬁou (9 eTt(e tNm %q\:ﬁ)sg?\lp%ﬂ' E’g‘@oon%ntlonal sense to refer to

- Ppropoxy a
acbinplBpot3olutate.a ative aommenyd. ﬁé‘t ﬁfcﬁé"yv%‘?ﬁ"éfé’“(‘dmdﬁ%ﬁ?t If the

{ (efrbdN6 QR )a hydaté) f !
cg\g‘%n?ls%atﬂj fhre%\ﬂﬁ/Ffe%tr{%Q t%:%bngﬁlﬂgy (efNH- N6 ygs g or example, a

m@thEdfﬁieb@m e/ Tidwgaline¥e (-NH Troc), as an
al lyl oxy am de (- NH-AIIoc) as a 2( 15

phenyl sul phon et h am de
Itgnmytbgtgogv%\é%rg\é &eggaéﬁ ?q\é/rsgarea eDU(I I\d'_&/ gerne etr)?(% ach\r@ corgpound ina
clﬁ‘é;lﬁlbélmpkdnéctatfodng Tbel ferméghebcatly protastesforus” gmusggtr@felrf gertains to

a é;orlnnglm(v[\ wzusc{\ g’%r %08311 5&{\{6 %E:Fina( &gg%seé;\'e ??c?tadféd f86rh @hdesirable
chemibalIreamitiknd, thad st afe)in the ferp ofp pyotgptgg, pgprpiﬂctlrtglgreupaqawlknown as

a%?:%s%d o%aﬁ(ln%rgvﬁb S ablodked or BbéiHg f6dBr BY @rcgectlag beélaz;y\l'e

fwm g;roug,ge@pr'zllﬁtg{ ‘%Sqﬁ\r/]légrptagrs &r]%gcgtecée(cgwaptger}xénq IR agprougg can be
p@ﬁd(m*é@ \Dlﬂ%ﬁ@ﬁe%ﬂngﬁﬁ\e protébtagrbey; tie rﬁa)eptufgcgrom(raﬁpb@ removed

u?&aﬁ,y@@enzyl @r&pﬂg? B\Joui eu%ntaﬁuagégﬁ%%egﬁfer}wnaﬁﬁgﬁd’f the molecule.
S sfof eneld, OPmtaeM@rouszmlﬁrganltaﬁmth'qﬁ dhdireen prd BWVptgedrd

d rgygf a prodrug. The term
E%B@E'drﬁgwggsakﬁggﬁ@hg? in, pertains to a conpound
whi ch, when netaboli sed (e g. in vivo), yields the

e Sl drfsle, A0y MEy GRITBOEYDe pFtBEts@bd ¥ ethbe(-DRpairaigester (-OC(=O)R),
for example, as: a t-butyl ether; a benzyl, benzhydry! (diphenylmethyl), or trityl
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is inactive, or less active than the active conpound,

but may provi de advantageous handli ng,
wa@elvsne2str ati on, or netabolic properties. 30 FRCT/GB2008/001259

exanpl e, some prodrugs are esters of the active

conmpound (e.g. a physiol ogi cg%)u accept abl e

met abolically |abile ester) ring metabolism the

ester group (-C(=O OR) is cleaved to yield the active
(triphemy/malhy hetber; értfgnﬁ?fb)ﬂs'BbOfft@PWlé’d“%W%'g't%'i‘?rf Prenacshy! esieyr

(?é%(@y&;ﬁ @,t\c any of the carboxylic acid groups
|n t he parent conpound, with, where 35

appropri at e, pr! or protection of any ot her reactive
FdileRatiSle Mn@eﬂ@ﬂydé Br kqu:mﬁmapmpown@d asfaoldcetakat Ketal,

depr. t
ﬁgga?::t;{o ef%\gﬁ& hfa gsﬁ%lrjmylr e(?ugr s %}g % %énevgf't%& kbc@dlether gC(OR)z , by
rebétion twtt, fboexafﬁmrse primenedleohl. | Ehe@idepidd krKetqne ggoup.iseeadily

BB E ALY s el AR RE oo or

2- (N, N-di et hyl am no) et hyl ; 2-(4-norpholino)ethyl); and
Fcﬂ'(é\k!argﬁl)é %mébl@bb n(zﬁ/ b prot@&b!di Gdr}é%ﬁinbbﬂ as @&cyhids et hydthane, for

expiie. e TRy AN NE P« BP B o R RORECH, m-
Clz)(henzsitbganies PNHCO-C0(@HRENH-Baar hhipheny-2etrendxy amide (-

Né99r@(§@i-§ é%—g@é—&?a}ﬂgx% rrét #’? b-’ﬂgorenylmethoxy amide (-NH-Fmoc), as a 6-

nn&e\te]alfytdxgxayildeddﬂI-H)nyd:)oa@/@Emethylsﬂylethyloxy amide (-NH-Teoc), as a
2 %‘tL&F&ﬁXth@ &@HQ?NW ﬂéé’)’@é m&:uylo%y §Mral9<efmmhdv;>és a2(-

t et rahydr opyrany
plwwbglnmrwﬁgth’épwm'dii -Nir-ieseck: g wyw'?wﬁyﬁé%%at\}j\’c%de (>NO-).
e
et rahydr op ran b
oYL SR Ay SO SHUTEL B o8Bl <
alkliebRP|egy. @rrﬁ&hyl@sfeﬁraﬂﬁ)ulynettehdea Phosphlyiaster éng a Ci. 7tr|ha|oalkyl

col ate Sa Lts cul d
%ﬁ% HEC Ay ﬁ"ﬁlt%* 7|§E<¥sep oh%{;é 53 o%ltbq75&2‘563%???30%“%0%@ 2
niroberizoickistee)) 2iyaspdToapide  fer, exagipleoad "W‘Yh?’d Bgenation, to
form a phosphonate group -0- P( O)(()—|)2 Such a group
can be cl eaved by phosphat ase enzynes

Fomtxalyole, 8 thiel groupi reaybe prategiet 29 @ ﬂa?%}aefm'fﬁ {AE%X%@P&? GRyP benzy!

tHIS YR anltefinidomaRyTetHRF EICHIRHE=D)aett) vat ed
enzymatically to yield the active conpound, or a

compound whi ch, upon further chem cal reaction, yields
Ity BRCdohVehidh® Hp@siﬁtdble Foprepara piriéy, and/cbrehapdIgdmmgctlngyorngound in
tq§af9run%§tr aa%gérlr\f:g/ggh genﬁr prgé{&gr gg%%rgﬁ p?e?tging @25 BomPdund which,
wiignl metitblisedde.g Salvivob fyielisipo desired adtive CﬁWE‘P‘H@hITdP'FﬂFB the prodrug

L hdd, Bt 6VI88 advahta handli
lsflﬁéétw%)her S ngtwgqha% tg?r%gtl\)e c%nﬁ@urgi”ﬁn 1nﬁ’a)”y,&a\)g d?sgrl gz%us andling,
aidministretier, QnPRESOISTORE W e aspects of the present

invention. 9a form1l is characterised in providing at
Floregxsatmp(l)en esor(r)1fe ptrorgﬁugfsoalrtla 8¥¥‘ers%f %e acti \lleuceo§np Herge % dﬁ%nglgglcally
acceptable metabolically labile ester). During metabolism, the ester group (-C(=O)OR) is
cleaved to yield the active drug. Such esters may be formed by esterification, for example, of
any of the carboxylic acid groups (-C(=0)OH) 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, but

are not limited to, those wherein R is Cy.20alkyl (e.g. -Me, -Et); C17 aminoalkyl (e.g.
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25 CuKa radiation: 11.6 and 24.6. 9a form 1 may be

characterized by having an X-ray diffraction pattern
w@oopnezsing 2 or nore of the ten nost prom nentCPEBRE®S/001259

as set out in table B in Exanple 6. 9a form1 may

al so be characterised in pro ;{di ng an X-ray powder

diffraction pattern, substahntially as shown in Figure

1. The peaks nmay be at the stated values or within
amnostryl; RHAtNdiethylagrinodettid: (4-merghalinalediy!)vand aayloxg G viiem (e-g.

ac¥l6>iy'm%tr§ﬁ ﬁngehm@t e%nplgﬁgﬁ&grﬁethyt Q@et@fﬁrﬁﬂﬂ 1-SRERIRY R 1-(1-

ree o e/stalllnltyls

m%WVéﬁP@hY'PG}hY@PQTH?WIOE‘Y%W' db@e'ezoa@%)em SORBRYYNi ent | y

cag)S )@Fnetrh/aﬂ nyﬁ&%nwﬂx@émyla@mhgw@émbnwda@mempput
° e

B R S D e W L L SO

caﬂ:bﬁjddbxyﬁﬂi% (@&tr@ﬂydfapymnjzlom‘) caibdegoxymettyl; Jeideler

tet%hpérgs\%%g%bm?w%cﬁjlg,pst antially the sanme as t he

on patterns shown in Fig
(4- mhmgpysany@cerhonymxwewleandeh(4nﬁ9§@hyﬁ’rwarﬁ‘é'r)ﬁarlwmyloxyethyl)-
2008/ 122810 PCT/ GB2008/ 001259 24 peaks (angl e 2 t het a
val ues) shown in Table B in Exanpl

Furiberesuiathe arodrigiformsdnaude; phegppopaie aad ggyf:olﬁees% Ig)partlcular
hy@exFgrous EOHRGHA 88 n2ak infs phospiionadd proGiubg by teactanomthone

ch@‘é‘odc%ezx}@woae@ ol R AR o8 gt besB O e rou S
P(=DgOH)t Suckha Igtoups:ak beweavdeIy m‘nspbataa?y epoywies during metabolism to
ie‘ljcj&g%@tﬁ}eio‘?[hﬁﬁ‘ﬂhgrhg g obt ai ned whi ch has one or
YiSrore @ imeas ut enment rror dependl ng on measur enent

condi tions (such as equi pment or nmachine wused). In

Alé?)a%m& Hllo@Fugs a“e é&lV&@H‘ 8hAaicaip @ \ielt el adtl% E61fpdun@ Sorian
X-ray powder diffraction att fluctuate

rn ma
coa‘ewwd«'ma“ (s'HO'hfé'&g%frfé‘ﬁE‘fﬁa' EBrid: tY'%Jﬁ the-prlyeetogIPeUR For example,
thpratiug msy bkh suydedérivan@ drlotier flpeosiie donjugate, mfmatyhm an amino acid
sent. invention is not limted to the crystals that
es%l‘ﬁ?fl'v@ Ve-ray powder diffraction patterns identical to
the X-ray powder diffraction pattern shown in Figure

roc Bqdégé{lt f YohhHun rOVi di ng X-ray powder diffraction
sane as those shown in

Themydmoehlqncf&aﬁalt o Farmpaund ﬁeafﬁjcltﬁrj@”@ﬁ'af Frstliiag fop (hereinafter termed

“gh RVENE)] 88 deLdrib& if He ex%Hpiés%@loWnaﬁerH%p&Eti ofthe Brelsant mventnon
powder diffraction is able to the sugst ant i

93 ferghi 'q%ha@cteﬂsechg) propigi Wst equ fp|lqmngb QY%l'leregneasured using
C%frﬁ&&&ns ki bland 2k B° tdagomf 1 maf b&chariictomedey hdmﬁé BAXtrapn
dlfggctlgp frpg&%rlg%g%ltyngrtp%é o %Gra?hwevtgq Ig'lgtﬁtgorllgrgltgggt ak%scér(eg o&t i table B
in Exargplé 6. 3adormonman alsabg chaxs@iernised iraprowiding whiXetay payder dlffractlon

pagf rfnegt}bsg “%I s%h%%gﬁ*@lrg 3: Tﬁ%]ﬁ i(;#é)frng %esﬁgtea\’bélhes or within

rea oSl ectl ons can
0.5e2 taéifa@dhedmdwofttwestptﬁédalg%ﬁ hei ght at which the sanple
sits in the diffractoneter and the zero cali brati on

of the diffractometer. The surface planarit n
When it is stated that an aspect of the present invention relates to 9 fo 1 the degree of

crystallinity is conveniently greater than about 60%, more conveniently greater than about
80%, preferably greater than about 90% and more preferably greater than about 95%. Most
preferably the degree of crystallinity is greater than about 98%.

9a form 1 provides X-ray powder diffraction patterns substantially the same as the X-ray

powder diffraction patterns shown in Figure 1 and has substantially the ten most prominent
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sanpl e may also have a small effect. Hence the

diffraction pattern data presented are not to be
w0 2008n228%0 absol ut e val ues. (Jenkins, R & SnydepPCT/EBR008/001259

"Introduction to X-Ray Powder Diffractonetry' John

Wley & Sons 1996; Bunn, C. 4(1948), Chemi- cal

Crystal | ography, 25 d arendon Press, London; Klug, H

P. & Alexander, L. E. (1974), X-Ray Diffraction
pekoiande2ebyta valupBshpwy in Eabled in Frammele 6- of wiiibegindgrstood that the 2-
th&lh LALaLs tﬁ’é‘Xﬁ‘&%cﬁvdeﬂ difactior! @éﬁeﬁﬂmﬁar;d g|fgfhﬂyﬁﬁbra @ha Mdchine to

proxi mat el [ us or m nus
anQligr @11 OB SAEIRLE ARBTG5 Nenabied dtided 36 LSNP frpleed as
abggiGgeuUNnt when considering the X-ray powder diffraction
pattern in Figure 1 and when readi ng Tabl e B.
Furthernore, it should be understood that intensities
It ikadvin thetart Xisayepovdiepeificictin matternmay heneiiaingd woipld has @resor more
m%lgreﬁ?ewplargcgg Egppé?{dﬁl | P RURHRA &#\dﬂﬁﬁse@ﬁé't hOEYuipment or machine

veni ence, nmany, chem cal noieties
usgdle Im ggﬁn@g@n[t @Cge@graﬂggkwm thq@ﬁgwltgggmg\,}(éﬂ mw)der diffraction

a'tt@ﬁll rHév fﬂﬂtdgtét de@)@f\dlhg B FrRdsUrémentebhvitons MEherefirdi bhdulid He
unpgrﬁ,foog lyﬁy ﬁhe(Qanmm 1 ﬁ)f ﬁg%ee“m@r@;lén s\ 8%5%@% We %%s)t(a}ls that

yray( fWder BiffpiastypattehisRienticdd enthy D(-M@pa\ﬂdﬁld]fﬁaﬁlm pattern

Fs)h()WB @C?élgrgﬁé gv} %rg{? cas aﬁ% érov)dinlg % ;Dla\)aier chll)on lpg‘%—{xnf §t}ﬁstant|ally

thé-same asthese simyea in riguye tf&ﬁmltbalthq;mqap@ ghtag pggfsgnt invention. A person
kLIE? nﬁtﬁ% th%gx 939 Md@?h#ﬁi&lﬁ&w@ abRRP[uaYE ﬁlte'sgﬁﬁantl(aﬂ@gibmy BiOX-ray

! ot limted to anol , ethanol

pawsier giffieglignatatieinss pPr OH), net hyI et hyl ketone (MEK),
et her or diethyl ether (Et 20), acetic acid (AcOH),
di chl or onet hane

 PYBITEIHPDREE AR oL RONARS SRR D [P (g e ppayensiy of

pdaké Eahyslafictedaly, fof ekdmple ehinki abevé $0 sudrénsxin dize @DN/BE)-unitary

aﬁpﬁ{;}té%t?qsél ﬁhm%%aﬁ%&?ﬁu Eg%l%&'\% %rpmél %R% ﬂ‘edt&‘? o‘?\rvﬁﬁ’?@& realise that
thBNBsitios of aeflebtiorsycan he offecte Iy tbmorﬁ@m@ belabiatahighdhersaraple sits in the

d|9ractometer and the zero calibration of the diffractometer. The surface planarity of the
sample may also have a small effect. Hence the diffraction pattern data presented are not to
be taken as absolute values. (Jenkins, R & Snyder, R.L. ‘Introduction to X-Ray Powder
Diffractometry’ John Wiley & Sons 1996; Bunn, C.W. (1948), Chemical Crystallography,
Clarendon Press, London; Klug, H. P. & Alexander, L. E. (1974), X-Ray Diffraction

Procedures).

Generally, a measurement error of a diffraction angle in an X-ray powder diffractogram is
approximately plus or minus 0.5° 2-theta, and such degree of a measurement error should be
taken into account when considering the X-ray powder diffraction pattern in Figure 1 and
when reading Table B. Furthermore, it should be understood that intensities might fluctuate

depending on experimental conditions and sample preparation (preferred orientation).

Acronyms
For convenience, many chemical moieties are represented using well known abbreviations,

including but not limited to, methyl (Me), ethyl (Et), n-propyl (nPr), iso-propyl (iPr), n-butyl
(nBu), tert-butyl (tBu), n-hexyl (nHex), cyclohexyl (cHex), phenyl (Ph), biphenyl (biPh), benzyl



ANHI1 R 1, 1 ~NORBFormula2 NO X OSR
where R is a sul fone substituent, such as nethyl or
wa2mmstiipgliphenyl , by reaction with the 15 apprP@r/Gae@s/001259
amine HNRN RN2 in an appropriate organic solvent, for
exanpl e acetonitrile. Conpoypds of fornula 2 can be
derived from conpounds of formJIa 3 O A R N
01--4'R2 B Fornmula 3 ~ --- reac
(80%. nasht (aph, ey Ode. Aonr ERRGHERVED) 1 FBLADy
reaction with the appropriate 20 sulfonyl chI ori de
RSO3CI . WD 2008 122810 PCT/ GB2008/ 001259 . 26 ) ounds
Fog ponvapiffiFer MBN¥ SReTBEe SOMPRYULIS A8 PIoSRIED HEBANEL S
abbrviatbes, thcludBgAufhot Nirit&! IBpmathhaol gMeOH), e‘hamr(EtOH)XSGpropanol (i-

5 Prﬁ!&li[@et@l ol ahy|s Iqté‘r]% (%O&%@Fg%ﬁfﬁﬂtﬁ&gE%g%Qetlcfagfd (ACOH),

dichloromethane (methylene chloride, DCM), trifluoroacetic acid (TFA), dimethylformamide
(DMF), tetrahydrofuran (THF), and dimethylsulfoxide (DMSO).

Synthesis
10 Compounds of formula | of the present invention:

A

| 2
’ l ~N 0 R
B N Formula 2

o) Y20
X O//S\/
R

where R is a sulfone substituent, such as methyl or 4-methylphenyl, by reaction with the

15 appropriate amine HNRY'R™ in an appropriate organic solvent, for example acetonitrile.

Compounds of formula 2 can be derived from compounds of formula 3:

| 2
’ | =N 0 R
B N Formula 3

by reaction first with a base, such as triethylamine, followed by reaction with the appropriate
20 sulfonyl! chloride RSO;CI.



5 appropriate deprotection conditions. Conpounds of
formula 4 can be synthesized via an internedi ate of
wo ooos2®1®: 0 A NH OProt B 14 Fornula 5 N "RCNMGBRI08M001259
ORlL R2 X where OProt' represents an orthogonally
protected hydroxy group, for_exanple, a Cl al koxy 10
group (OEt), which is produc%@ by the coupling a
compound of forrmula 6: 0 A NH Fornula 6 B N NCO X
with a conpound of formula 7: O H Forrmula 7 ProtO~i N
Corfbdih@d offornfdfa 3 Can'BiesyHeRiz8@ 6 cohp&Inde Bf fofAGhUON 1S
carried out under standard conditions. Conpounds of
formul ae 7 may Re synthesized by the coupling of
conpounds oA_f oflqul ae 8 and 9: WD 2008/ 122810

1

PCT/ GBZOOS/F%O |259’}‘H27F@o PROtO -, ,iBr Fornula 8 H2N

OCProt' For a9 -N~( EBZQFBr exanple in the presence

of potassium carbonate dnd\juni g's base. Femeulaadnpounds

of fornulae 6 ne Htr\rggsi\é\e\d by known nethods, ‘as
Co

exenplified bel ow unds 8P tormula | of the
present invention:

where Prot is an hydroxyl protecting group, for example, a silyl ether (TBDMS), using the

5 appropriate deprotection conditions.

Compounds of formula 4 can be synthesized via an intermediate of formula 5:

O
A
‘ | r}lH OProt
N
B N 0
N N Formula 5
\n/ OProt'
1 2
oR R

X

where OProt’ represents‘ an orthogonally protected hydroxy group, for example, a C14 alkoxy

10 group (OEt), which is produced by the coupling a compound of formula 6:

A
| [ Formula 6

vs}

NCO

with a compound of formula 7:

H Formula 7
Prot0” \~ OProt

R" R?

15 The urea bond formation reaction is carried out under standard conditions. Compounds of

formulae 7 may be synthesized by the coupling of compounds of formulae 8 and 9:
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0O A 111 1" R -- NOR2 BNNRNA 0 RN2 X may

al so be synthesized from conpounds of fornmula 6: 0 A
wWOROBo22SMd a 6 IN B NCO X 10 by reaction w t hP@r/GB2008/001259

conmpound of forrmula 10 O RN N---,,iN Formula 10

OProt’ RN2 R R2 which undesgoes ring closure.

Conpounds of fornula 6 may be obtai ned by the Curtius

reaction fromthe correspondi ng carboxylic acid. 15

Use The present invention provides acfive conpounds,

speci fi pakdyaddri v&ormia dhi bi t imyt Gt |, vFeynulagk

PARP-1. The term "active" as used giﬁ,mk)ertai ns to

conmpounds whi ch are capabl e of i nRi bRt | ng 20 PARP-1
fordxhin¥lelitf the@1Es ePBE 61 dotds8iuhycarimbiedd HARIGS srePOUNdS

wth intrinsic activity (drugs) as well as prodrugs

of such conpounds, which prodrugs may thensel ves
TheXBmBbiindsid Idr@ulae 6meayWe syRbi8sidsti2B1hoRe TeBititia &y ©@ipsed below.

28 intrinsic activity. One assay which nmay

conveniently be used in order to assess the PARP-1
Cdnigoubdd ofdormadd leof ¢hek prisenginpention.cul ar conpound i s

described in the exargl es bel ow.

0
0 NH
‘ | | Formula 6
N
B
NCO
X
by reaction with a compound of formula 10:
R\ H
N Formuia 10
N"N~ OProt'

R’Nz R1 R2

which undergoes ring closure. Compounds of formula 6 may be obtained by the Curtius

reaction from the corresponding carboxylic acid.

Use
The present invention provides active compounds, specifically, active in inhibiting the activity
of PARP-1.

The term “active” as used herein, pertains to compounds which are capable of inhibiting
PARP-1 activity, and specifically includes both compounds with intrinsic activity (drugs) as

well as prodrugs of such compounds, which prodrugs may themselves exhibit little or no
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5 The present invention further provides a nethod of
inhibiting the activity of PARP-1 in a cell
w@owpnezsing contacting said cell with an ef f ece€6B2008/001259
anount of an active conpound, preferably in the form
of a pharmaceutically acceptaple conmposition. Such a
met hod may be practised in tro or in vivo. 10 For
exanple, a sanple of cells nay be grown in vitro and
intamsicaadtivitye conpound brought into contact with said
cells, and the effect of the conpound on those ceIIs
observed. As exanpl es of "eff ", the anpunt
Onecasady Whies @y senvienieRtivks ysgdin ‘P’Pﬁ@o ﬁ'ﬁ%ﬁsﬁ defoRRE %‘atm” offered
by Wik ulahSorasdun & @samsuand tesexh@plag belowexert an
i nfluence on the cells, this may be used as 15 a
prognostic or dlagnostlc mar ker of the efficacy of the
Th@@r’@@uﬂdvénnomtﬂtthactsoﬂdesta methbagf ivhibifieg the @ctivitywiof FARG-1 in a cell,
coggrnsui%tggnﬁgcl?ﬁ gg}g%elf\ﬁ' é\‘[ec{i\)énﬁ?ou-ﬁh@f dn&dciive EJn%HuH@ Nreferably in

erernin treating a condition,
theferr af aphayemeeulically am@t@bl@mmttloanaw%maﬁ\yd Mgydierpsactised in
vittfordy gran or an ani mal (e.g. in veterinary
appllcatlons) in 20 which sonme desired therapeutic
effect is achieved, for exanple, the inhibition of the
FoP é%ﬁ&@% saﬂfplé éf%eﬂ@rﬂdy bé Qﬂbwnamdtrd) a6d ardactiva compelotdi boought into

h
comastgly E\ﬁ%t %ﬂng Ig(?g?fgeﬁfc’ %fftﬁ% ﬁogngogh@ I0{1 Ifhg)rs]é @él% d)%fserved ,%s
exaples ohdiffectthe Amearitrof BNAaspair effectep nd aej'talrttlrng may be determined.
V\[hﬁ'zfet[]%g tl?lg cXJnﬁéllm(?) ko%naltos&e %'u‘.’rﬁ.@ﬁce nﬁghg %@us é'ﬂ\ay be used as

erelrn re ates use 0 actl ve
a wogmBUmdsilagmosmmpemelt of the effigagy okthgmmpcm@ﬂ arp@gthogs of treating a

paﬁ@@%ﬁrm&%&glswm%ahﬁ(&em@rw otoxi c regi mens of drugs

[ or nising radiation as used in the treatnent of
di fferent cancer types. In particular, the active

TH‘eQQﬂPrQ %Q?ne@["eask@s@dﬂhe?ém PakeEdntext 6f tidaéngis torafitonppertains generally

nber o ancer cneno L reat S . C .
bR BB A O G pLs BT L e T e ARl gppigtons. in
wmdsresdnmlr&ﬂ)thakdpphm eﬁegt ingehi¢\eduforekamplg, theanhipigon of the progress
of t?qn(?o%?mlon hd ln%lu%g 0 | nﬁ rEﬁXhngKEOOf Bﬁ)g%%gda ﬁ§1t Iﬁ%é rate of

tlves exanple, in
progreles; ateliaratisi of theecanditips, and cu @ RBHRT e?raﬁmm gsa

Wﬁc RAbadPd| %' ﬁgpﬁﬁéills?'ié A4b héigRidrents in vitro. 35

ctive conpoun s may al so be used as part of an in
vitro assay, for exanple, in order to determne
TW@T@W%Juﬂctﬁaﬁdt,éiﬁtéﬁelh esdtes ® thé Usd of abtvelrengbundsfin onmjunctlon with

ot s S SSPBRB VBB 8 g s

rad@ﬁd)rv& usedrotha treatmephair differeni cancer typesrplo patticylar, the active
comprrB érg Qnsmtoap%ﬁén\ﬁgte(m@?&l%kdof{mmber of cancer chemotherapy

treatments, which include the topoisomerase class of poisons and most of the known

alkylating agents used in treating cancer.

Active compounds may also be used as cell culture additives to inhibit PARP, for example, in
order to sensitize cells to known chemotherapeutic agents or 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
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5 be adm nistered to a subject by any convenient route

of adm nistration, whether systemcally/ peripherally
woeooati2asie site of desired action, including betT/G82008/001259

limted to, oral (e.g. by ingestion); topica

(including e.g. transdermal, o4ntranasal, ocular,

buccal , and sublingual); pulnonary (e.g. by

i nhal ation or insufflation therapy using, e.g. an
quggliofsol , e.g. through nouth or nose); rectal;

vagi nal ; parenteral, for exanple, by injection,

j ncl udi ng subcut aneous, 10 intradermal, intranuscul ar,
Aiﬁ@ﬁ%ﬂ@ﬂous, intraarterial, intracardiac, intrathecal
Therictiasqinmlind oii pitarmapticdl eempasitioo spwofising the active compound may
be! J&Hnﬂ%gydttg‘g ’suﬂ)JQEt rb?%ﬁ*' LSR8 ﬁ @ht rout@tof Qcyrﬁlﬁﬁ%{?@tﬁ)'n’ whetger systemically/

subar achnoi d. ,
peripharallytasahtie; sn@;yf q%ﬁ?%@ﬁ“%f'"‘%i“‘ﬂ%’é}{t notpnited o, pml é-9. by

m%ééﬁ&rH EI@Q‘{%EMd:ﬁ{; e 'gnfréﬁﬂhlﬁﬁdﬂ | |ﬁlerMsal 1&cuibin Ebu&bk_b,l ai‘ﬂtsuﬁlﬁtguan
aryote an ani vertebrate ani nal

PuERIRRY (oY GNaRHOT @ EERton A VA & ReETel @ Salhrouar
méwth or msﬁpldécﬁél vaihai; peretral, foexanipiee py mg}a&tlommc(lmrg subcutaneous,

mt&q%%m?l in rgmﬁcgf? (lrgravenous %trﬂé‘?ﬂz\‘i%ﬁlﬂ%trg%r&ac ‘ri'ntgﬂf(e%gl) Ttrgsplnal

intrEspD.sst sublcajudan,) intraonbitap éntapergonepb inttatrachegh |8Hwﬁilé@'
in {am%ﬁ'%garaﬁﬁ%ﬁbo%d nBast8rnBk BRMpl# R of 2 68p8L bl ampldhi | e
I'S possi b or e active conpound to be
s@qwamoyﬁlapémtramemlar'w is preferable to present it as
a pharmaceutical conposition (e.g., formlation)

conprising at |east one active ound, as, [
Thasybiect TRgRS AEHKANAH 2570 Wgﬁﬁ@?%@eﬁ{“ ’ﬁ' A1Bfert (e.9. 2
gLﬁWeéemj alHaensted ad fat errsousaoj jmuriaaisg. @moiss).aanise (el§ |amw deline

illers, buffers .' r
cioBeRpals &8 SrofenapimEB. SmepERcs RHIART =pe) 2 onkey (e
maimdskie tabaony, lze age {e.aradritspchiomanzeg, ereRgytant 8Py LT Thyspan.
prophyl acti c agents. Thus, the present invention
further provides pharnaceutlcal conpositions, as
Fotmblatiers above, and nmet hods of making a pharmaceuti cal

W@l@éﬁ? %Sdotsé@@ f&Qﬁ@éétﬁé B&nékqlﬁl:l)td) Bg adhinlseaed alome |t%pratetabl€eto
npound def |n§ aboye

s EHONC R ST e T T
cdhhﬁofuﬁﬂ Sas @dhe&ﬁws togitiadp iwlith ®ee r more mﬂal’reacen’ma@y amegtable
caéd%rapﬂ é“df"@ts %{(mple% %ug}%?fnlk?sr %ﬁe‘?g%‘iﬁfégﬂét ﬂ)r@?érl/éhves lubricants,

ertains to conpounds
omahermaiérials welomovs |tQ tf@ﬂ%Sk"Mdfﬁ e %‘o%‘d@’@t'@f@“hﬁthﬁhﬁhﬁﬁpe”t'c or
the scope of sound nedical judgenent, 35
pr%h&l %YF%B#rgsr use in contact with the tissues of a
subject (e.g. human) without excessive toxicity,

Thtfsr tHeRHrd 2Rt m@éﬂt@ﬁ tirGer ;QSﬂ@é!ﬁ;ﬂ\arrﬁdiceﬂtlm torppasitioesnasdefined above,
Ilcatlo nsur

t
a%rﬁgthgg 9 "?’ga% pharmaceuic % 8Prpp%sljt|on ec)(()c I%Elg Qﬁ?&rﬁxutng at Ieast one
aélve @ompolingic aepdfmbd abowentoghteemrrz@@sir TRPGpiarmaceutically acceptable

c%%é%%%?e%ésogaﬁ?g ad@&a@? %?%ll@%rsb&‘ ci?lger‘f'r%ﬁ@r%ﬁs' R& Seé@'nﬁéh herein.

roingredi'en ofnul ati on. Suitable
carriers, diluents, excipients, etc. can be found in

Tﬁ{%prﬂa&%(rﬂg?éuﬂ@éﬂ?lé&é%blé &% LUSed hePEIR peft@ifis RG@MPbends, materials,

Phar maceutical Additives
cqrepRsitions. angier 4RRROP forms whighare YK tt‘%ﬁ??&ﬁ@és?%‘gé‘?‘?%’gﬁal jgfgement,

SLR{%%%WBIC&%M LéHiact with SHeaRbiies dlawubjectq(e.gUBMAan) without excessive

toxﬁﬁ)r/n |rrr]|9at|on a'?lerglc response, or other problem or complication, commensurate with a

reasonable benefit/risk ratio. Each carrier, excipient, etc. must also be “acceptable” in the
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Phar maceuti cal Sciences”, 20th edition, pub.

Li ppi ncott, WIllians & W1 kins, 2000; and "Handbook
wobkooRhzasmeceut i cal Excipients”, 2nd edition, 1PGHGBIWE/001259

formul ati ons may conveniently be presented in unit

dosage form and may be prepaggd 10 by any net hods

well known in the art of pharmacy. Such net hods

include the step of bringing intqg association the
sepgerqf Paing SAPBRRE With e ofher figrediests Q?\m ed ’"Bﬁ%@f‘i tutes one

or nore accessory |ngred|ents In general, the

t f '
Suﬁ?l{l%rﬁ@l‘ls?ﬁﬁlsatas?g eg%r gﬁ ‘f%‘ ber}cla Io\r/lgi s%lggé}g lﬁ)hgﬁﬁa{@ﬁtﬁ:laytexts
Selej fatiexthmyae, 'iHandbook off Rhaghgcedtioal Additives], |2dd Editien (asssMofish and |.
AsEthBO ﬁ}ﬂaéé&qHOP%%Bﬁ%%éﬁﬁé/s ﬁﬁa@n&go& tN:‘emg{’&QLl%A) HRemington's

I qu sol UthhS
Pmuemnmabﬁgenm|2§thcmi§|onequxw@ncoétywuk%“s &i?'\én!ﬂ"ét%ooo and

HL:%%BQGﬁPhagrha&Hns‘éiExas\éﬂt@rand édfsiihess. cachets, pills,
anpoul es, suppositories, pessaries, ointnents, gels,

pastes, creans, sprays, msts, foans, lotions, oils,
ThQ%rHﬁJféiions mbyeswambms/ beqrremremmumt d@agétormandimayrbs prepared
e fo dm n [
byrzﬁw nﬁg\oﬂf é"f P%vgm Iggh%l @8 %éc@ S ce,h rgnethﬁgy ln'cl'ﬂlggﬂe s‘ﬁﬂ)of

as capsul es,
briagind) et associttidn tbe sptlveavohnpelawtvmhrthﬁh garaerpfvfé@tb@%\ﬁ {§& gne or more

ac@ggg{)}turé@gdlgng In ggﬁérglethg%m}éﬂgns e pﬁepﬁ%mrun%rmly and intimately

ol ution or susFenS|on In an a &l F
brlnglng me@gglamrqtne activgrcompoud with lapid cREiess onTing da" ed solid

ca I&Q Sitdth, @hd theWar Ricedsanitaping tieilokie| si on; as a 25
olus; as an electuary; or as a paste. A t abl et may be
made by conventional means, e.g. conpression or

Fdmaliiishe. madd ianed ﬂoynw'ltdmdspswtuoms mpens:omesthjons elixirs, syrups,
lents npres t

o PR B L PR s s TR, . BBRAEE Subplositris.

pesaarmsfmmhtsogelsu,g)astesmrm spray Migevdeam fotignsfils. é&?'uses

el cQua‘?%E &ha ch M xed with one or nmore binders (e.g.
atin, acacia, sorbitol, tragacanth,

hydroxypropylnethyl cel | ul ose); fillers or diluents

Fc&%u%tnoAs%ﬁtQ@@ for B4 b@RIMAFhEIN (B13e by ijebtidnp sy be aresietted as discrete
rogen

unite éaq:rhqsecapfs%{pg caghe?ﬁ gré?aetsd?agf'l ﬁ?r&alpgﬁ AP t?&?éc’rln C?mount of the
a&&@&&rﬁpc@inﬁcﬁ ﬁb@mdetr pogranlies) lked spotioriaTruspenspadn pi AguSgus or

nGj- %@E?@ﬁ Icwgudgf)r onwn wltdeli Lg&’%ﬁ]ljrsmﬁ%g%?er@ﬁbﬂ Ndiu@érgulsmn asa

I'ng ‘agen g., sodium |l auryl
balud; e be plecanry; pwmpaﬁm ives (e.g., nethyl

p- hydr oxybenzoat e, propyl p- hydroxybenzoate sorbic

acid). Ml ded tablets may be nade b d%' v with
i it o RS BHGEORV A AL 8aEY. St GBI & deRgRiea!Y
ofBbrHh GO Becadbdr irfgredidiis. tCérh;Stéwéd datileiemay bé& Ipespiacdall lytmpressing in

a é@ép@dg%ﬁ%ﬂgbhg gatlvg\lga)mz OO%/B% a rg? gﬁ%ggﬁég 9 i}g@ger o %ranules,

o;ﬁtfoﬂéillydﬁxéd With oie arandre cblrideuS (egl Msien@fgetdhe acgeigj sagbitol,

d therei
r&tﬁ{)yrdaoxxy/ﬁ)r%{]ﬁ\gﬁ\w&rwg% Sffgérlén'@\l;gjrents (8 g. Ig?tgg% rmlcrollc:,]rystallme
céllulope oalcilen hytzogeagihperhate)] lekiisantp (&9- .m@neﬁam tearatpglglc, silica
dgﬂ{eg%@ dGYQ. Q@dl@rﬁ %Hr&?ﬁ'yd&atté] cf3s-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-hydroxybenzoate,
sorbic acid). Molded tablets may be made by molding in a suitable machine a mixture of the

powdered compound moistened with an inert liquid diluent. The tablets may optionally be
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enteric coating, to provide release in parts of the
gut other than the stomach. 5 Fornul ations suitable

wo eoostizggical admi ni stration (e.g. transdernal , PCT/GB2008/001259
i ntranasal, ocul ar, buccal, and sublingual) may be
formul ated as an ointnent, cgpam suspension, Iotion,
powder, sol ution, past, gel spray aerosol , or oi
Alternatively, a formul ati on may nprise a P

coated ioeseoreryans may besformyaied ag@s i PRSPy &r 5?%@%'%6'6856 of the

* activBXdAPahe thekdid Lh‘sn@g:‘fdr\éﬁarﬁﬂwmiﬁpraﬂﬂmethﬂ cepilbsenalbrying

one_or nore excipien For mul.at i ons
PraRAT R ILPTPBF Heci Blere ol Pad PRSP ARIOTAG B provided with an
entdiiélcbstigl RIROGERSreas®ini prita of thh @ut alistrithan tbestoowandl i n a
flavored basis, usually sucrose and acacia or
t ragacant h; pastllles conprising the active conpound
qumulatlnnsrsertabkb@stO@lC@Lﬂﬂﬁm@!§tf§j@héﬁ griranRderegRy inbpnasal, geular, buccal,

anﬁ%ﬁﬁlﬂ%ﬁal%éa? g@ga%éajﬁﬂg)éﬁﬁﬁﬁtrg%?@e?asﬁmd ki poleer,

sofipmipeak PRnSPraRERBPcoTll AtEpRLEY: 8 dRTTHILen BBy gampise @ pateh or

a 8r€§sur€d’§10ﬁ|a§% HaR&4 aﬁﬁ@sn@’ phteriipreghdied With activé icvr@pounds and
npound i s di sso] ved aor suspended in a suitable

OP@Q’P%"VQPG OROPESGPIP S M ous  sol vent for the active

conpound. 20 Fornul ati ons suitable for nasa

quw{ﬂaﬁ%%ts& tk%lg or tom%rﬁdﬂmgﬁgtloﬁ% {hb%ou'tﬁlnai.lé;éjllo‘s&ges compnsmg the

Loarse a particle size
actix@oghmund in a ﬂmor@r@elsmﬂmﬂwwr@@ ang agdfiLer t??@@“?ﬁ“b Péﬂg'es

coMalL gl'ﬂg ki 2408 iR th Adinkd Eaiﬁiﬂféﬂras |gBIaM1 ngl?é&#f\f oristicrose

r d hal at
A A S NS

to the nose. Suitable 25 fornulations wherein the
F%%é{glﬁgrr@ éuﬁgﬁg}ér%%ﬁ&%ﬁggg orr]1ld$ g)reaetyle%!%og@clugg%&e drops wherein the
acﬂidé‘rtdimﬁddndﬁs dissobied loe bugpesdad, in arsoitahiiecantgreeapscially aﬂ gqpeous

ol utipn tive conpound. Fornul ati ons
“i PF%B?@ c%egg %Hﬁgtratlon by inhal ation include

those presented as an aerosol 30 spray froma

F&ﬁw%i%%{)‘ﬁé ﬁﬂgblg?&‘f\ase‘maﬁﬁuﬁéﬁ%tl&ﬁ @ hefeirfths akiabik @ solid, include a coarse

ropell ant, such i chl orodi fl uor

PAASE RPGTER PEIBHB AEE HEFRaTIe D 3 B6 PATTULRL G AhHEE00 microns

whigh Q%dlnmil?éﬂed% the @fianBbhia whithishafb Iseaigasies by Famdmhaiat]m)rtsrough
suitable for to ni str.ati

thieﬁ@fseu &@s%gﬁtfrﬁ@réj %on?adr}eé gﬁ}&pe pgwga' y%argﬁﬁ? tg ﬁ'\se Aﬁ{iﬁ Suitable

fof‘ralmﬁmdnat\neﬂremthara:amenlsraélqugd forrasimangstrajien g@ﬁg’(ﬁm@pmyasal spray,
@%ﬁ (I%r?)Bsa ) XY E? escﬁ TRV Te 1B eneff)'AflJé‘? lindudesdc Eédsrﬁr%llpéolﬁlons of

oi nt nent ternatlve
thecctiveecomporpdbunds nmay be fornulated in a crean1mnth an
oil-in-water cream base. |If desired, the WD

2008/ 12
F@rm;égﬁpbégétgﬁlg)%rr/ q%?}zlrgg;gaftlgg éyz %Balgﬁqzﬂ igclu utget tho é‘r?ss 5 of stJh aerosol
s&gﬂr%\ﬁ &éss@rlsd&ﬂay:hwml the asecaftacdujtable eropelmmt abdom;)I

d@ﬁ @Bﬁluorswgﬁgﬁrl%l%ﬁ; oquQg'ﬁr%h%{e?g'Pﬁorsor %ﬂ@&f)@tﬁgr% Egr?gn dioxide,
obdtderznitateé hydesne gl ycol and m xtures

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

compounds may be formulated in a cream with an oil-in-water cream base. If desired, the
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t hereof. The topical fornulations may desirably

i ncl ude a conpound whi ch enhances 5 absorption or
w@eewetizzzto on of the active conmpound through theCEHKEBR0081001259

ot her affected areas. Exanples of such dernma

penetration enhancers incl udg, di net hyl sul f oxi de and

rel ated anal ogues. When fornul ated as a topica

emul sion, the oily phase may optionally co i 0
aqueaus|ppasenof ti@creamibgse ey INClER RSBl SRS BPa] 30% wiw of a
ea'igo?w £8RYI wngrtws 8fmore de(ylrgfoms sath aeprepylene
p°§ng‘m gll %I eérrt% th t o an Hw | neg%cppzlr{a rfixtures
glyicak betaer-23-digl mansyitgh é?fa'm yg'YCS"’ﬂ%‘f %%e V ki

tharSofl TRk thisl forg@hids ndytdesieablyi ipoipde 3 ccornrmmu swhfqheanhances
whi ¢ch

L3 r
abﬁ?{equ‘t}%cpga?tﬁasfgﬂ ogfhfs agLv& o {n’id ﬁfﬁ)ugh ﬁ’% sWne(f %ﬁﬁe@ dfedtd areas.
Exairiplesiof s@ih(dsymal aehetmtnowenmﬂmerssrtcwﬂq'@%thx'gt)'for?aﬁ and [pipted

'%FF so-call ed emul sifyi ng wax, and the wax together
a "he oil and/or fat nmake up the so 15 called
emul si fying oi ntnment base which forns the oily

wﬂééﬁﬁﬁﬁ&@d BB %Stgp éHI anh%loﬁrtﬂémly Sresaagtoptiorsally Surnpris Ingerely an

ents and emul sion s ers in ,
e@ﬁgﬁprgQ}hergvéqedg\pgg@?pn g[nbl[?ﬁgtl ori ﬁrilaryl {n%ruye% C%}%ﬁﬁ@ ofR teast one
erBlIN G With arramsgne;aroaweh gottl agatcindranlcilu qufergulvmbxdéomﬁ gmulsifier

ch0|c of su

|s]4r19|uﬁﬁ logether Yvéh 8 %obph%’g e%ulsﬁep\nhl&@géﬁggﬁm stabfiser. It is also preferred

on ac desired ﬁFtIC K
to/michjaiertiotrean oisandcaefat. NEpge ey ke ¢mg}sn@ﬁr(s[) With gbwtqpélt stab ser(s) make

upb{ﬁ\ O%Qﬂgd' dhn ﬁlﬁ'\ﬁg\fajx arld tK@ w¥x fo@eiﬁ@r Wirele iol and/or fat make up the so-

gPmaceuti ca sion fornul a

coThdsmoiyiog daimeohbIRIRPEISIRY Gasr P gredayY et
foth@ht¥neg and washabl e product with suitable

conS|stency to avoi d | eakage from tubes or other

contai ners. Straight or branched chain, nono-
Sdltéb%sérﬁulgérksyéncﬁémtﬁiﬁ@n stabiliseasindiudé Twerfi Qﬁits@an 8¢, cetostearyl alcohol,

nyaﬁtylf‘icé%@séls%r dno&r ?BYel é?{a%o@lhbﬁqsﬂryncéuﬁ;ﬁb@{ ThE cﬁ&@@éﬂ-ﬁhltable

nyristate
oilssar{fate W'th@fafmw@tmﬂes b@ﬂ?ﬂ)?ﬂ ashipvina:ihe deﬁ'reé’t%ﬂ’ﬁ%‘k@[f)pemes since

tI"Peaso[Ebh g}oq t@a&i\\ vOL&RshuRb iPhad Gikerkelyab d Iﬁsaﬁhquhamha’cemm emulsion

P may _be use as e )
fqnmglﬁatgpnsgﬂaygtgq \éqqglow THES g‘erfé@?"bg‘oﬁLd efg[aghlgbe d r%nn&reasy, non
| St Ratkle Bﬁfdldbtﬂr@thcﬁhtéﬂlﬁécqmsrsmny toeayoﬂéeg]qag@ ﬂom tubes or other

t ernati vel tln i
cgr@pmerﬁaﬁgpppﬁor%ﬂ%g?gﬁ Ear aq# ‘c@ll&ﬁesﬁﬁg Igu@rﬁaé’m idoBidipate,
d@cél?lfs@éarateJ ;ﬁomaehe@yoosmesterm pmsplna'tfia@h@ﬁ'@ﬁjlspa'ﬁpﬂ %'Ptate decyl

kﬁgapEQPftOBY Im'{ %abh@,f‘sﬂ;@ X'}gbfe@ﬁﬁé)@mbﬁ%t&% ofa blend of branched

chainepless, knowo @a Credama! CAP reaydst yseg the 1ost tggeeg%.}mrgﬂr%  esters.
Thdld @g Be [94d éf@r%‘ 81k c&ﬁmhéilbﬁ Hé@érid(h@ onale preperties eqtiesd.

Agtprr@yvqhg Hggfnéﬁlqlqgg?r{g gsjﬂg%? hHg a%rgﬁb?r @Staﬁélbr IngeréH: in or other

RRsLVSIs ceRBPased, such carrlers as are known in the
art to be appropriate. W 2008/122810
PCT/ GB2008/ 001259 33 Formul ations suitable for

Hlﬁfhelaﬁcﬁfs&hltaﬂhﬁon restal admmmtr@te)ngnay lbayprpqunéqg[ q%supp031tow with a
ﬁ“ﬁ%‘% gﬁi’c Utﬂgﬁs Ofglsexaa@ %ﬁ@&%r alsBfidyasaliscul ar ,

i'ntra i ncl ude aqueous and non-
aqueous isotonic, pyrogen-free, sterile injection

BUHGHHES NI Ror TBRYinA @Binistraidh maybe preséried as pessaries, tampons,
creams, gels, pastes, foams or spray formulations containing in addition to the active

compound, such carriers as are known in the art to be appropriate.
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5 buffers, preservatives, stabilisers, bacteriostats,
and sol utes which render the fornulation isotonic
wowRaoR/1238¢0 bl ood of the intended recipient; andPErGBRWS/001259

and non-aqueous sterile suspensions which may include
suspendi ng agents and thi ckeging agents, and |iposones

or other mcroparticul ate systens which are desi gned

to target the conmpound to bl ood conponents or one or

nore organs. Exanples of suitable isotonic vehicles

FolrfRlilatibh shﬁhb?é’ﬁhpé‘r@ntfe&‘ Bathinlstratio (£.86 by d@oﬁﬂdnnutﬂdlng cutaneous,
Cnl oride Injection, act at

SURGHRIEPUS AT SEY o e and Paddrndilindlde b flstahg non-

aqh&ﬁ:s&é‘cﬁd)rﬂ@ poRaPeta¢ stetild inectonl sotutions wigchH meyrcerti@nanttoxidants,

buﬁ%}anre?e(gv @g% :sta%:(ﬂsgr;s\':gacte?ﬁgta?X%ogjtt%sg \ﬁg&%ﬂb‘ér tAOformulation
isqpordswittt the biaod @hthe-lmjgmiedggmmmtt andmgo%dé@n aqueous sterile

su%&é?\ts%hgﬁééh iy r?(ﬁmr%gﬁendﬁ\gg H*t@%n@fl‘ﬁiﬁkeﬂ h@béent@@ﬁd iFsomes or

store reeze-drie diti
otiyes quigrpRaTHCUEE §ystaTes weieh ?’ecﬂ‘?s'@f‘edl@ ti"ﬁ@t tE? E?WP%’"F i E‘P&"
cofRbhéri or dridlor WBﬂgﬁnMﬁmdé%fof bﬁlja@lkh‘sdldﬁiﬁc véhisiehonbse! iy such

o b aS sag e HIBGE INEAUS ANLEEL LA ORI AR, Rger o
|nJ95tﬁUﬂU Wﬁcal@nﬁetca:hﬂeatrstxonﬁmmﬁc&m amspoway indke solutidnds frem @pout 1

ggpléo aggqstaﬁeé%/rﬁrfo? %)fagrréog r‘rﬁrcr 3 %l{t 93\8 ggk%%%oz%? ‘g}?ﬁ‘g] "f’ﬂé fbpmulatlons
m@PHEErasdtited iarunipdesoor mutibtesecsegd sontadeBotbagemnle, amnoules and
V'%%I?Bgﬁ%% Ieasgloer%d nr]aaﬁequf&ug@ o%hﬁs&:?%@r%ﬁ:nng&% GMR th¥ Bddition of

nposi tlon conprisin active
the stepleuindd carrian fmaxgmplpmtqgéqr,uyﬁqtlop% wpgnpgl@my prior to use.

E{l?r{ﬂ&{)rgﬁéyug Ij]éclﬂgn Q&Etﬁcﬁ@land g&%@ﬂtﬁod@;‘ rhay l%;ﬂ'@bz&bdj roinnvedle/gowders,

al anci he | evel of thera ?utlc
aranyiesnsnd HéiE Faymeions THSPILI G LTRRSORPP B Le TR ioute

sytsfeﬁ%tm\t &re @bsibMR tBtAg& e adlive bérhpsund Thloseteutopents or one or
dosage level will depend on a variety of factors
MPIRAWIPng, but not linited to, the activity of the
particul ar conpound, the route of adm nistration, the

Dtlma of administration, the rate of excretion of the

ound, the duration of the treatnment, other drugs
It sidirgecpRsiatestiatappraptate dosages @5 activeOmpeHRLS 87l © ‘%’i‘ﬂﬂ’smns

c&ntbqlsﬂg grbe 2 5e céﬁﬁbcgfﬁﬁs QARG tfr*oﬁﬂpat@@tﬁ@ béﬂlenh elaétbhnlnlagl the optimal

di cal history 3 apun 2{
d@@ﬁ@%‘rﬂ?"aﬁ@&y W&%Iv%tthbaEi’aﬁ'P%PétP? Ep?zﬂﬁﬁlﬁ'ﬁ'ﬂ 'i"?’\ r{ja?gé‘ln any risk
ortb%lééno:ﬂlbgld@leﬁéét@bf 88 trehtnich® g theiredeaninveitivh. oﬂ]kgﬂ]selected dosage

ener a

le(\fgj H\eljeqﬁp'eég tpg %ggge?t? gﬁfg\é\gglfsltlggt?qg rtlggc t:t %Ii] l rﬁ Yeed thotﬁél%ctlwty of the
patecilaredmpbiires; thewbote ofibdmiostiationgths l!nb@tOé ﬁ@m@lstfﬁww fa'GrOf
e)gcger{%tgzlfg ;ﬂé@b%ﬁf ﬂ‘fefo%%t n ofthe ATinftng it | H%s | ddmploMids, and/or

I'n one OSG contlnuousl

marsriskised Brrompingtiony and fhe a08) SEgHEIOo SRR, GEBRFabRFAIR, 2 Prior

rﬁepltcgl CrYé’i%@)of {hB'p ateHOWEe bhGur QHléchbodhd hiieRlREsTadmiviitiabatswill

th f
e s e s S D RA I 9%, B o

25N e G20 BH BRIt As at3fe sife afkictidn whictt dhiene theodasired effect without
Var%os\gbgta?t'# ﬁ%"m%'rcr)lflldaetep | UsfdedQf therapy, the

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
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t herapy, the target cell being treated, and the
subj ect being treated. Single or nmultiple

W@ dMsN228Ie at i ons can be carried out with the JdPEEGB2M81001259

and pattern being selected by the treating physician.

5 1n general, a suitable dose,pof the active conpound

is in the range of about 100 pg to about 250 ny per

ki | ogram body wei ght of the subject per day. Were the

obgkill '88‘ tvary with thesofmulafionaisedfor therapyr the puose pighe

theirdesy, the lrgétroell Being eeatBl, n@tRdsubfecEding reti &) QH?IE B?mulﬂ;t)le
al wei

asi f the arent co und and so, the actu
2P sTains 5o be PRPE auCHIRG Aot Pioh Arpgor bF i sgiectoy the
tréatingmatysiéiarper i nent al Met hods Preparative HPLC
Instrument: Waters ZQ LC-MS system No. LAA 254
operating in Electrospray ionisation 15 node. Mbile
Ir'fgeneeal, & sufalle degeorfeaciive dompounelisain theMiabgéd ef Boatst0RIg to about

% AT id.jr ik r | , s C18 .
250 AP P UAROE Uy P IR, b
Sff"gﬁg &sten prpdayn ARthe ligp. dlg ameunt admminjstergdhis gglcylat® onthesbast of the

&ent cbhpBbnd 4l $o the adtdialavei ' ; indh (¥R
PaYent cbbhpBind il & 1B adthal3 e'%ﬁ?eev%ggso@%g%&%b Bettianady.
PCT/ GB2008/ 001259 35 |

Examples

General Experimental Methods

Preparative HPLC '

Instrument: Waters ZQ LC-MS system No. LAA 254 operating in Electrospray ionisation
mode.

Mobile Phase A: 0.1% Formic acid in water

Mobile Phase B: 0.1% Formic acid in acetonitrile

Column: Genesis C18 4um 50 x 4.6 mm

Flow rate : 2.0ml/min.

PDA Scan range: 210-400nm.

Gradient 1:
Time (mins.) | %B
1 5
5 95
10 1 95
10.5
11
Gradient 2:
Time (mins.) | %B
1 5
20 95
23 95
24

25




NMR 'H NMR and 13C NVR were typically recorded using
Bruker DPX 300 spectroneter at 300 5 MHz and 75 Mz

wo e@paesivel y. Chemical shifts were reported i PCP&BRES/001259
per mllion (ppm on the b scale relative to
tetranmet hyl sil ane internal stgndard. Unl ess stated
ot herwi se all sanples were di'ssolved in DMSO dé6.
Exanple | Oo NHNHiINIiNCEO+ ""O-~Br NH, N OF 4
F2O0O0 ONjsi.0iNO\ NO Nr \N~N Nom 1 si- O
FOOF~FO67 500N 1 iNOINOONN N-O s~

NE OOOFF 10 8 Conmpound 1 was sythesised as
f%cribed in Exanple 23, of WD 03/093261, which is

"H NMR e A€ sirheereitypidaly reebelecansieg Baekkr DPX 300 spectrometer at 300

Mjkfg%a PSR redodtOSTy HhiaP Gt Were 7Rl A% 37 MiamGppm) on
the b scale relative to tetramethylsilane internal standard. Unless stated otherwise all

samples were dissolved in DMSO-d;.

Example 1

Compound 1 was sythesised as described in Example 23, of WO 03/093261, which is

incorporated herein by reference.

(a) 4-(4-Fluoro-3-isocyanato-benzyl)-2H-phthalazin-1-one (2)

To a suspension of 4-(3-amino-4-fluoro-benzyl)-2H-phthalazin-1-one (1)(4.0g, 14.8mmol) in
anhydrous DCM (1.6L) and triethylamine (4.62mL, 40.86mmol), was added a dropwise
preformed solution of triphosgene (2.75g, 9.28mmol) in anhydrous DCM (327mL) and stirred
for 70 minutes and room temperature. The reaction mixture was then concentrated to
dryness in vacuo yielding a'grey solid. Single peak in LC-MS analysis, (yield taken to be
quantitative) no purification performed. m/z (LC-MS, ESP), RT=4.49mins, (M+MeOH) 328.0.
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15 To a suspensi on of
4- (3-am no-4-fl uoro-benzyl) - 2H pht hal azi n- 1- one

w@ 29084281y 14. 8mmmol ) in  anhydrous DCM (1. 6L) P@TGB2008/001259

triethylamne (4.62nL, 40.86mvol), was added a

dropwi se preforned sol ution tri phosgene (2.75g,

928mm|) i n anhydrous DCM (327nL) and stirred for 70
tes and roomtenperature. The reaction m xture was

(lt) r?dﬁ (leBHRUbClmatad-slasylogy)aiedamingl-neRians §aidplviestes (4r ey
T6 @lsushenSion @F @/DpAknind eth-eMBr ARRbIHrige ({smrﬁrlnSl b. @E@ﬂn DMF (100ml)

B e B b P, S BBk i bl .o

4280810]1)213&]1ﬁlxt%€é|' WwaBRe0 desed R °C30d (Dpromoethoxy)-tert butyl

dgnekr%Ts Igr?er @5(5?‘%%1#1\0‘# 5'@:) Q{éﬁdsdf&ﬁfyé &Y b hgt gwﬂ%"ef reacg‘uon ml)aere was

oni'c acl SUSpENsI on
mamiainedzat JAThier étfllifwe" ée heyrs h?fdtedlﬁl'ﬂg(ﬂOp&é t¢ @nOammpkrature. The

re%ul@a%g)suép@nw wéé—@l%a and"Wa%h@GjWﬁﬁj DW(Q%{%OW ﬁé ﬁﬁ‘%tv\%s

(42 fol | owed Huni %p base .
Cwe%tfﬁﬁﬂ 'j‘ Va‘?‘l‘féa 1akery thraygl fOtt RASH slopithpgt a%eeaqh@r further
plrdicBicNTRE OIBBDOOMY etHyl duetayd 8:3, dHidaricRydesithiane
(3)(20.9muol, 5.0g) added dropvm se over 2 hours. The
reaction mxture was naintained at 90C for a further
(c] 6-[Br¢tant-Bultyttiorethyihsiangloxy)-ettg (- 3t[3-fluarorb-enxp 3, ety dro phithelazin-1-

d hed with DVF
g ’?’%ﬁ’%b ?8%1]55]%%%’%? F ene\;\%%%%ﬂ@ﬂﬁégﬂt r \Q?Zdel nWIV acuo
Tapyde 81&%&6ﬁﬁpb{b@fmeﬂw'-whey'%&ﬁthg'@wo}vpmmtc agithethyd ester
4H@o. gmm)fb@gsolve@ H ér}/ OMA (QBOmI? whs Qadea r%aﬁbé.uﬁ.téawne (~4.0g). The

acetate 8:3
slEPERon was Sliet o Qe P Eresk e SR ested ity 4-fuoro-3
lsb@‘aﬁatbibeﬁzw)-ﬁd-éhtdalbmdﬁ conpm)katbxgz R0.9mmol) and stirred for 18 hours at

r{Ema%ra?up et] ‘ﬁ‘?&é rLac?on mlxtere was fi f?earezzc? Lndd tlhg %lt ate conceanrate(d ukn vacuo fo

afﬁmﬁ 2 c(ude ol - Thet ryatedal michyassubjactyd wxfiash ebioyriatograpdy efueotDCM /
mlﬁ)@gh& 18":1 n‘ﬁ lanIEVéasi g'i@f% n(eﬂén%pov%m I)qu ?%Apﬂ % 'cﬂéﬁfﬁédyproduct

was a magnesi um sul
W@.?J'Sgla@ﬁé‘ﬁ@l bsewmas Majqriceagonest indg- H‘Sﬁﬁ?@s 63 gurtty])epp/z (LC-MS,

eép), ReE£E2mik8 ‘%Mﬁ-H? 53:tRistiReaPlad\ided u4$t(tf§éfquéh@ Féétt?’csns without
i SQC benz % 2H pht hal azi n-1-one (2)(6.0

nesy rﬁ?é!la}‘) %B“’ PY¥ed for 18 hours at room

tenperature. The reaction m xture was filtered and the
(c{fh é %a({rg .54 lnc WhiJ %;1 ad o pnth Zell’cl: i é/hw?tfgﬁ; g)hoegrdl] 3. (E }l'/lgrgxyqlet%yl)-&
metfwlﬂmaia@grdaph&4—dfoae|ﬁi’) DCM / met hanol 1 % initial,
Té 995.@@&4 3195 %e%%gwbmm s.f%@s)gé.emg@rm ﬂM@rlolgl(lﬁ%onh@dlhydro

desired product 20 was 1'soO
PReARFIMEwImathyrbenBl-pmety-imidarpliding-2 ydiong(§) (¢12g. TES6 pure)
dlES%R/)ed iR (SD26T) Was 4ddebi)T 85251 85@ |6$6ﬁﬁﬁ(ﬁ)’ TRé sM@t&mUﬁd%dstlfré’d at

ons, Wt

a%ﬂ?ntsge%ﬁr?ta#ef%( éé minutes anlt:.] ?hen d|Iute wnt[w watengOmly 'Ijhe mixture was then
extradtad With @QM Btx(4dmi)X the Torhbithiet pagoic phasealaz dried| ovgt magriegium
S“)#%{éhq’&?%;r‘ﬁ%‘g% I'W\%c%xﬁo %OEA/L kalg (yx?fo%tron vglhl%hoYva? Isu&i]ecéefd to flash
chronatographyt, elygoiathyd iapetatey metianalilih to@fiorda Wpitg s@id[ Single peak in

o A [ r
- mtsﬁglﬁgszg?ng:yl%;ﬁﬁz %%@yﬁeﬁﬁ RI~ ?rtg?ww (Vr?lejgzol i di ne-

2,4-dione (6) (4.29, 76% pure) d| ssolved in THE
(ef Mfethbhesiironiadeig @-(3BARdrd-5929x0-6,4MaRd-phthdIBAn-I GrkéthPPphenyi]-5-

miBS). 2 o E 8L 2olidtin-1-y-ethyl ester (8)
To a solution of 3-[2-fluoro-5-(4-ox0-3,4-dihydro-phthalazin-1-ylmethyl)-phenyl}-1-(2-hydroxy-
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anbi ent tenperature for 20 m nutes and then dil uted

wth water (80nml). The m xture was then 30 extracted
wowak/128M (4x 40nl), the conbi ned organi ¢ phaseCTGS2008/001259

dri ed over magnesium sulfate and concentrated in

vacuo to afford a pale yellow,9il which was subjected

to flash chronmatography, eluent ethyl acetate /

nethanol 1 %to afford a white solid. Single peak i

ety WBMethy -imipzolgtyog; %ﬂ,ﬂqny)(? (a7 39, (4@217}3@ in E%p}jrous DCM (30m|) was

ddbed tr%z fa:ﬂﬁne( gl I471(3mm3§fcﬁl6\)led\@} rlaauhaﬁéduff@m éhl@rﬁ'lbdc 47m,
uor.o
%#%Obh@ﬁmcﬂen TR IS S b A I e S G G ied W water

@bhh StHeyhixt e Wiis éxractEo DM O B5mbndriEd over magnesium sulfate and

uor 0- 5- 4- di hydr 0= pht In s | by |y
Pt 1o ol apelin SR BDHRE ™ EENS. 1140, BBy
(PCMEESR) SROBLEHINs BF+H) 489.
et hyl )-5-nmet hyl -i mi dazol i di ne-2, 4-dione (7) (1.73g,
4.22mol) in anhydrous DCM (30ml) was added
OrLitsenndyaiesie (0.95ml, 7.O0mml) foll oned by

T4 SnRnWr frféﬂiéheﬁll\‘bﬂib lagig 2({8-[A7lidko-5-(8-0k3Bprdihydrd- bl@thalazm 1-

%ggtﬁgll ghe}r{ﬂ] gdng,w ?)téolr Hfagg(l,cﬁrj -yg-ﬁglyﬂ?gtg? 3§)b(‘3 e0.051mmo|) in

cﬁybﬁa&tlmda (%Mm(a:{;)adaédmppronhateeaimou €T.26mergol k&lmnsm $tited at 40°C

entr v I b [
ﬂsgl eursp el ere %Ure v?a%éﬁ’er‘ %g)%f ﬁgrtgP@?E%Hﬁ%%ﬁng’atography,
tESlé)qthREWBDQLmdmsa@uc MJH)I 489 (t) Library Synthesis To
a solution of nethanesul ponic acid

2-{3-[2-fluoro-5-(4-o0xo0-3, 4-di hydro-phthal azin-1 10
yl met hyl ) - phenyl ] -

}-ethyl ester (8) ( N051<jrrml in dry
acetonitrile (3m) avded app i ate am ne
(0.26mmol ) and sanple stitred_a 16 hours.

The reaction m xture was tt

t”w(”‘&l

N24dIOXO i m dazol i di n-1-yl

R preparative

HPLC chr omat ogr aphy, to yitel gl he &onpounds set out
below. O N | NNI~~R O A5 Compound R MtH RT
(mns) Purity 9 ™ 464.3 3.64* 96 *-NJ 10 508.4 3.72*
97 --NO
Compound | R M+H RT (mins) Purity
9 (j 464.3 3.64* 96
—N
10 \/ 508.4 3.72* 97
+—N O
1 / 438.2 3.63* 96
—N
\
12 / 452.3 6.01 99
—N
—
13 ~—H 456.2 5.96 96
F
14 / 464.3 6.26 96
—N
N\




11 / 438.2 3.63* 96 -N 12 / 452.3 6.01 99 *-N 13-N
456.2 5.96 96 F 14 / 464.3 6.26 96 *-N WD
WQ0@8/1182810 PCT/ GB2008/ 001259 38 15 / 466. 3 BCRGBABS/001259
*-N 16 *-H 466.3 6.34 98 17 / 466.3 6.20 99 *-N 18
*-H 468.3 6.07 85 N \-N O- ~ 476.3 6.23 97 *-N 20
478.3 6.27 97 -N 21 0 478.3°6.27 97 *-N 22 492.1
6.39 98 *-N 23 OH 494 1 5 89 97 *-N 24 496 1 6. 21 9
*-N H| 125 /-~ 4p6 & 25 98 |40%Bs 26| €-2f 501. 1| ¥ 43 90
N AN

16 —nN 466.3 6.34 98

17 466.3 6.20 99

18 468.3 6.07 85

19 A\ 476.3 6.23 97
—N )

20 478.3 6.27 97
«—NE]

21 : : 478.3 6.27 97
22 492.1 6.39 98
—N )
23 OH 494 .1 5.89 97
—N )
24 \' 496.1 6.21 96
«—N
OH
25 /T \ 496 6.25 98
—N s
/
26 '_n __ 501.1 6.43 90
N/
27 506.2 7.15 96
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27 | 506.2 7.15 96 *-N WD 2008/122810
PCT/ GB2008/ 001259 39 28 506.2 6.93 97 -N 29 530.1

wWG28419810 0 *-N = Gadient 1; all others G adPe€ntGB200B1001259

the followi ng exanples, NMR spectra were obtained on a
Bruker Avance 400MHz NWVR 5 s:%ectrorreter equi pped with
a 5mm QNP probe. Exanple 2 00O+ A~ NIY ,NH+ NH
2303132 00 NHNH iNOINOOdNo [/ FF O 33
(a) MgRByl 2- (2t (pyfrolidind596.¢]) et h§i9%m no) pfBpanoat
(32) 10 N,N-Di i sopnopyl et hyl am ne (Y49 m, 42P8.59
mmol ) |was added| dr opw\se to DL- Al anine nethy| ester
hydr o¢hl ori de (BO)10¢ g, 1432.86 mol),
1-(2-Chloroethyl)pyrrolidine hydro¢hloride (31) (249
g, 1432986 mmol Pot as$i58®1i odi (168-8¢7. 60 nj 98 143. 2
mol ) [in DVF (L0 c|>) (2001 m) wafned to 80C over a
period of 1 hour unger nitnogen. The resulting slurry
was stlirred at [oot tenperature for|1 day. 15

U

L

* = Gradient 1; all others Gradient 2

In the following examples, NMR spectra were obtained on a Bruker Avance 400MHz NMR

spectrometer equipped with a 5mm QNP probe.

Example 2

(a) Methyl 2-(2-(pyrrolidin-1-yl)ethylamino)propanoate (32)

N,N-Diisopropylethylamine (749 ml, 4298.59 mmol) was added dropwise to DL-Alanine
methyl ester hydrochloride (30)(200 g, 1432.86 mmol), 1-(2-Chloroethyl)pyrrolidine
hydrochloride (31) (249 g, 1432.86 mmol) and Potassium iodide (7.60 ml, 143.29 mmol) in
DMF (10 vol) (2001 ml) warmed to 80°C over a period of 1 hour under nitrogen. The resulting

slurry was stirred at room temperature for 1 day.

The reaction mixture was filtered and the solvent evaporated. The crude product was purified
by flash silica chromatography, elution gradient 3 to 5% methanolic ammonia in DCM. Pure
fractions were evaporated to dryness to afford methyl 2-(2-(pyrrolidin-1-
yl)ethylamino)propanoate (32)(63.0 g, 21.95 %) as a yellow oil. "H NMR (400.132 MHz,
DMSO0) &5 1.16 (3H, d), 1.62 - 1.73 (4H, m), 1.99 (1H, s), 2.30 - 2.61 (8H, m), 3.29 (1H, q),
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The reaction mxture was filtered and the sol vent
evaporated. The crude product was purified by flash
wa@pdosazesehr omat ogr aphy, el ution gradi ent 3 to BOE/GB2008/001259
nmet hanol i c ammonia in DCM Pure fractions were
evaporated to dryness to aff h]d nmet hyl
2- (2 (pyrrolidin-1- yl)ethylam no)propanoate (32)(63.0
21.95 %9 as a yellow oil. 1H NWR (400.132 WHz, 20
3. »SB 1.16 (3H, d), 1.62 - 1.73 (4H, m, 1.99 (1 H,
s), 2.30 - 2.61 (8H, n) 3 29 (1 H, q) V\D2008/122810

PCT/ GB2008/ 001259 40 Q)%SJ rrgound 33 wa
Capprurd SP g syath a%éeérqsw@aw%dwﬂ/v RAOS6 W%@M%thh Is
inE)rporufat Gbreirsby iefe@iceor at ed herein by reference. 5
(b)3-(2-fluoro-5-((4-0x0-3, 4-dihydrophthal azi n-|
-yl ) met hyl ) phenyl ) - 5-net hyl - 1- (2-(pyrrolidin- | -
(b)3- ()2€ftuh§d I-{(dodaBot-diblidnephthalazd- GIEmEtBY) Phemdl-Sxtrietimi- b2-(pyrrolidin-1-
met hyl yrrolidin-1-yl)ethyl am no) propanoate
Y’)@M&'M%O’gﬁ"%gs -dperfdol ) in  acetonitrile (1226m, 6.7
vol ) was added dropwise to a stirred slurry of
A solgtjon of 6’16@1_y{ % 42- (Bygolghrh]-yliqjhylamlno)propanoate (32)(135 g, 613.54 mmol) in
addidapile OrﬂZBhNSGVZWdﬂ)-vﬂas)dd)iB@Bﬂ&Wvbsb €2 Slirfedadhire) dfaameib%((@oxo 3,4-

dlhyﬁiro&)ggx gnz' -‘?—Yl?rg&ﬁ;ﬂ{?gb%t c) X%%&Q? Qﬁ( 9 %3? ryé gﬁno%bvaé\d t%enm?an)une 188
mip 349049 r_ofnollﬁh adefrunitedls (20nvud)gB6SE k) aRFIC, d’\@rblrpermsmulotmm@es
urBHERERRNCDo RS oA GrenSiot g Bode SLADBrapnony |
pmsmm@ (346 ml)67dr9@mmglém@¢§liomﬁlle (B0A M, 83 whdirepvdse over 5

mihBRS bh@the\Wesctigh m%ﬁbv@e‘a t§ Eﬂlrrforf Oiout. THRYEactibh ?m)[ttﬁ@%% %Oaporated
m Xt ure was evap or at ed r ness and redi ssol ved

to dﬁ’”Eiﬁ\ﬁ’k"l’S@'é?ﬁ"’edi’@) DEH §1¢ 8300{%1%@% aed wasjigd seauantiplypithrvater
(18608 1 2, 108G, sat&atea&ambaxusém 3atvol),aing GatiedtEd Brine (1830ml,

10y HEaraa et Ba BRI e qypeomen s ?f?oec? gyce

predu:tt dhe podapertiutiovas fufied oy flase sﬂupﬂ dn‘umatogfébby ctutide gradient 3 to

5% rn%g'}é%llc%mé inf I%@lg oﬁ)’r&@aaﬁ)n% we oe{ &%pgg{e%qmj &gg%ﬁom 3-(2-

anmonli

ﬂum%«ﬁpam%%@dv@h@a@zmbylmﬁsw)upberml)yﬁw@ggwlrb(?aﬁpf/mldln -1-
yl 3th;Zm?on$I|d%[234-5ro(1é @)?%39&%@ h&y Whﬂ@ FHaha"ﬁNMR @400 132 MHz,

Dl'\ﬁg( met hyl

ERoTHARDEDR | 172, 0 . 2o bt b Piosy 245 (20smaqn.a0s 331 (1H,
mWBi66 ¢1H,apM31LH ANBA( )0 .3432H Mdg, 7.46NVBE3B (1H, In)44.84 BiH, td), 7.90

80,0 4 , T e T
(“(g')ztii?,']’r?g%'é'éog-%gﬁg‘fdﬂzﬁé“ S,S 3. 65)(1 H t), 4.31 -
4 44 (3H, ™, 7.34 (2H, dd), 7.46 - 7.53 (1 H ),
Exg,,;;,ﬁe 1 H td), 7.90 (1 H td), 7.98 (1 H d), 8. 27 (1
d 12.62 (1 H s) 25 Exanple 3 (a)
(aj33- (22f1‘4°r‘2151( (@-030(3 digycsortimplagim{rol 'BQ’ﬁY’MIeG)ﬂ) prmepthyl-Y @ (obrsrolidin-
1 ;L/ mm&azoﬁd,ﬁeep Biorle r{yaroemw

i m dazol i di ne- hydr ochl or| de
O Fororearan G1G i o By (476 . F’AP%W"PB AERFOE OIS to 3
fludroCH3((4oKs- )34de&ﬂﬂ&dladrnopwmw)ﬂhéhy()2}-methyl 1-(2-(pyrrolidin-1-
yl)ethyl)imidazolidine-2,4-dione (9)(500mg, 1.08 mmol), in MeOH (10 vol) (4994 ul) at 20°C
over a period of 10 minutes under nitrogen. The resulting solution was stirred overnight.
The precipitate was collected by filtration, washed with MeOH (5 mL) and dried under
vacuum to afford 3-(2-fluoro-5-((4-oxo-3,4-dihydrophthalazin-1-yl)methyl)phenyl)-5-methyl-1-
(2-(pyrrolidin-1-yl)ethyl)imidazolidine-2,4-dione hydrochloride (504 mg, 93 %) as a white
solid, which was used without further purification. 'H NMR (400.13 MHz, DMSO-d¢) & 1.43
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30 fluoro-5-((4-oxo-3,4-di hydropht hal azin-1
-yl ) et hyl ) phenyl ) -5-nmethyl -1 -(2-(pyrrolidin-1 -
wQ kgostizgli) i m dazol i di ne-2, 4-di one (9)(500nmy, 1POBGB2008/001259
mml ), in MeOH (10 vol) (4994 pl) at 20C over a
period of 10 m nutes under n|t1rogen The resulting
solution was stirred overni ght The precipitate was
collected by filtration, washed with MeOH (5 m-) and
(3t e .88 n 80 (40 apli Gridt(3Had)f HRGI(1H, s), 3.51 - 3.60 (3H, m), 4.00 (1H, 5), 4.14

(17 £)24 Bl l(*m %) 5rf(d(4H0§)07 %1 47d6ndrephubal xpiP Imy 7)eRt8s (1H,

ml% p]y %%de 7 %5*e%§12§| RZBAYSI i BT §1Hy s4i18/82 (TH. s)
hydrochl ori de (504 ng, 93 %9 as a white solid, which

YT T e e

ylYethy()8titjazd)dinet2,88lionehy@@ciildiide abfginedl. it dtep 2iH28d)g, 562.06maDl) in

etMSI a§3tat§32§r§) ml, $ 9(9) &r@gr nni['))?_?nA'TeQ %&Iékb sl§l)§y wé Arred(al' rI_iblent

tempartaure for @ayg he mecnpﬁaggvas cplieged by fWatlomwasipecggltb Et,O (562ml,
2 Vol%d(dlleb*unmr vaZuxﬁPero(ékfoHl 3- @B-ﬂuogo 4=0x8- 3?43d|ﬁ)]drbbhtmlazm 1-

B R I L A
(268 Bhasg) hs Hwiiké brybtallin Solidpyi NMR @00.43 MHz, DMSO-d) 5 1.43 (3H, d),

LAY S9E0H 5 e B 288 BB A Bty v v

4. %%5?34(5281@ §)17.3107.96()H, l!mdé‘ﬁﬁ n7-60 6bm), TR2 - 7.86 (1H m), 7.88 -
7.?%?1%?:1(},”799@{1‘#{1 QY 8¥$3S 853d (HeR),ab. aélr(’ﬂh aft12 gRAREL)! aur e

ays. e’ ’'precipitate vvas col I'ect ed by
filtration, washed with Et20 (562nl, 2 voI) and dri ed

(b)J .‘;ﬁﬂudfé‘-@(%m afdfh%:dphtha/azm 1- yI)methy?]phenyl) -5-methyl-1-(2-(pyrrolidin-
1%) ropht hal azin-1 10

i
&?@i’ﬂéﬁ%ﬂ@ﬁ%ﬁd’%"%%ﬁ’wei&fz (pyrrolidin-1-yl)ethyl
A Solaticchat slidothinaci® (127 digy n 8 myrdolpia MeDH (1@ vo() 2684qy) V@l ddiled

s U M AU RSy NG B,
ylinthyl)ahenyB-528ethl- 1H2-(pyrroliginsitylett@l)igtdazgiding:d, 4-dipng9)(300mg, 1.08
mHoI%SQ\ Me@)l—lléo(vaal) HQQQM) at 50%40\(@ B, geﬁ%d of5 mihutel u'ﬁ'dersf)itrogéan The

re§t1t|r}g sqlﬂtlon wag 8t|r_red7ovgguqhi ﬂ\e macuplt;at@ya% gol ﬁctea)by firatian, wgshed
with PBME 15 L) 8dd drid. Lﬁ&er(v:bcbtm %) affold3-Rflucto-Bh((4Sgx0lF4-( b)

dlp)jdécﬂ)gmvo{n% %%Ylfqﬁg? hyyfi %@Mrrg%lna‘lz yIS]ethyI)leziazo lduxe 2,4-

didneyduceihatg (353 mg.a2 %0l amew:hlteﬂsmjndomlmclswas usmitvatrbgtf):rthbr

p@%&lﬁoho‘lﬁ @B@B{}Bﬁ@é %@ngg%ﬂ FIRLTR %325?6'”?‘71 t({,i-rl‘ nsjb% (2H, s),
2.56)(4lt, 8364 2.78 (2H, m), 3.28 (1H, dd), 3.68 (1H, dt), 4.33 - 4.45 (1H, m), 4.35 (2H,
37éé’r(2‘|-| Heg 948~ (75‘42(@%%{2 7%4%#!)&9{ @@bt(mlta)zvfgs%ﬂ(h 8.27 (1H, dd),
phenyl) yrrolidin-1-y] ) hy
1% 1b‘a§)ol i di ne- 2, 4-di one (9)(500rrg 1.08 nmmol), in
MeCOH (10 vol ) (4994 pl) at 20C, over a period of 5

P h e BIER e MR e DR s oRe) Pt TR oo

1-yhdthyn)abid aav/idimex¥edionenutriaratd3{Je) (5 m-) and dried under

A éé\ﬁﬁb‘ﬁ'ﬂf?@q% glagfddué”s fn I i b Rﬁ%pﬁn NQ@HQ)W%@]L@Q% ) prap gdded
drywm fooH sfrrpappiytiemg 3 2riaer( borerds lwdrozwstmfa@wé

yl | Bﬁér@n!s%ﬁ&hm (27(8yr2on%1 ﬁy‘ﬂ)eﬂwyv)(muaa%oﬁd% gl4- o%?m'e((@)ém&g 1.08

use ?url ication. 1H N 400
mwpa in Mg@dﬁg v@)ﬁf%yha 89 C, qves@ peruid qf110(rﬂlﬂut ﬁ,’.mdez nifgogen. The
reétﬂfﬂhg $H)ution Kab 6tirted-bvemight 2TeLprecigital@wa tblleted b3 fik@ti¢n] washed
H dd), 3.68 (1 H dt), 4.33 - 4.45 (1 H m, 4.35
(2H



10

15

20

25

30

35

s), 7.35 (2H, dd), 7.46 - 7.52 (1 H m, 7.84 (1 H
td), 7.90 (1 H td), 7.98 (1 H, d), 8.27 (1 H dd),
wa2008220810 H, s) 30 (c) PCT/GB2008/001259
3-(2-fluoro-5-((4-o0xo-3, 4-di hydropht hal azi n-1-yl ) net hy
I)phenyl)-5-nethy|-|-(2-(pyru l'idin-
1-yl)ethyl)imdazolidine-2,4-dione fumarate (9¢c) A
solution of fumari-c acid (125 ng, 1.08 mmol) in MOH
with DBMBI(§ Mty 9didrisid)undarvagdera dp afprd gug-georpd-(6-exo-3.4ed

d.ﬁ)QJ éiBHftrlsi’arbzm‘ 1- gl)methyl)phenyél) -5- methyl 1 (2 (pyrrolldln 1 yl)ethyl)lmldazolldlne -2,4-
uor o-

d'9'|‘9 Wevre [4nens I(7)8 5. 4%ed Wie Sf"‘{ ?WW%&SF@ wﬁhautwfshsf pifification.
'H NMRctaamthMHe Bmgoys arse (§19)d)506011.74 (408 m)n2ed ) 2.94 k6H, m), 3.27

A ok ¥4 B oFine U Tl B S5 1kl m. 740

(18t Hdd)eT 7S (R, td)ghs2 (THmi)p? 8@ (1pi, dpBMAN, &b 1255 @H, by
filtration, washed WD 2008/ 122810 PCT/ GB2008/ 001259
42 with TBME (5 nL) and dried under vacuumto afford o
(0B 3((2-Agaradr(-exq ¢ 4-ddwdroghthalaginHydims it Pleanyl-drethyl-1-(2-(pyrrolidin-
1 yyéthﬁ)%iayi&namngzyJ dioRe ms&}m (gb ( 2 (pyrrolidin-1

f t
vigadgsullnd aqih 857 i DRmighi vas 4SS GOBEERAG bt fucporotifapo-3-
dlm&mﬁhﬂfzﬂﬁzirgﬂyl mé.thlleHEn)(l)ﬂfSlﬂteil&m 4=y rroNdBO) -y Bethy! BAidadtidine-2,4-
dl?%é (ﬁ}lsgl?r?g 1%) %)q qUI %)‘l} (49%2} §¢ aE g(flC og/}r‘ a ﬁér%?? o? p minutes
under d)rpge& Afze (ejsuﬁhg s@yltlon‘ﬂv@zstlLre&ownlgmHThérpreci’pltaie wag tollected by

fi IlF%tloqd\gasheg w?tﬁ EQ g) dgé mL)%d d7 ciggn(feﬂ-v%'é Frsqé affgrd%o(Z(ﬂ%orld 5-((4-oxo-

3sﬂmdﬂopb‘5?'62'5 1()(')4!19&&'&0'39wa rfﬂ%ﬁbﬁ"ﬂp(ﬁt(%roaﬁlnﬁ -Y)ethy)iriqazglidine-
2 h)dﬂihewslﬁ rlafer vm% hgl Tngf § &s b KIté 8bliddi'A-NMR (400.132 MHz, DMSO) 5 1.43
azol | dl ne- 1 QO
e A o T RS Y G S B8 S8 i 10 020
d)l8. ﬁsweseé?r@ rB), 6 BOF- 403 (OH 5m), @43|6cem 3, 4443 (1H, d), I'1/29 7.41 (2H, m),
a |

79 ’/g? il r]é%%({ﬂ-a th)r?bbﬂﬁ{ 'Pé’) 9§§‘§ﬂf’d}jl nef'(gh ¥d) 9143QH s),
11@9@50@hg 1.08 mml ), in NECH (10 vol) (4994 pl) at

20C over a period of 5 minutes wunder nitrogen. The
resulting solution was stirred overnight.

The
(e pb&Tyare-R(E-Queos3, Mmyér@%tealag/n 1fY|’)rTlthé(f)ﬁ”lﬁ’?y’)\§d%’é)d'7v6?t(il’¥”°”d’”
1 Em&@/ﬁrﬁdaidldlaa@ ﬂa:bﬁéitowwe fgeyacuum to afford

A S AP BRI AR TO0RYRBIHP3 Bhddgirymel MR (1pvp) (4004

ulPwéspydded Idrapwiselto \al stigredh yolyitiom ofl 8% 2l a0 196 {4-@%043, dHdingdrophthalazin-1-
e e TR
mppl), in MpOH (19 veD ({ng ul)@ 20°¢, gger(ag}qno@,pf 5 minyies- unger]_r@trogen The
re&@H\f s!(autlo?? was sfu?éﬂ at o(%mlgﬁt 4the L{)r&é&t%te(v%@ cdﬁcte@b)sﬂtratlon washed
with ﬁfth((Q |q1L) ﬁj\d drle,d ug@er Vagugm t? z_iLffq:p 3r“§ fluqro§4()(zt gxq_p 4T d),
dllﬁ_}/oﬁﬁbh(hlalzdﬂm -1- Ql)met(ﬁylﬁﬁelﬁﬁ )-8dmethyi-1-8-@yrrélilinh -yigkehy )irRiddzblidihe-2,4-
. S
d'g*e(talxuataié%z@s (TP S0l MR 40 238 MHE. QSRR g3 .
d)l }.pHen@B)2H- m)eﬂ I‘WI 2D09(( ZH(rprQGI(mdl,ls) -3.03 - 3.16 (2H, m), 3.22 - 3.32 (1H,
I t I
mj Jls-AePa BB SR, ﬁ*&.@ﬁ‘ié%%ﬁiﬁ i *@s”w 729 (1,
$)pl.38 (1HL 9, mmH (0. REOHT GO6TRLOT) 7 A9t Ok 99|<3H 7.97 (1H, d),

s@ﬁ @—ﬂdér ORI( $ﬁ s?0128633<t1Hr4)ed sol ution of
| Uor o- 5-((4- oxo- di hydr opht hal azi n- 1-

(f) 3-(2-fluoro-5-((4-oxo0-3,4-dihydrophthalazin-1-yl)methyl)phenyl)-5-methyl-1-(2-(pyrrolidin-1-
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yl) met hyl ) phenyl ) - 5-met hyl - 1- (2- (pyrrolidin-1-yl)ethyl
)i m dazol i di ne-2, 4-di one (500ny, 1.08 mmol), in MeCOH
w@ 1@samsyo (4994 pl) at 20C, over a period of 5Spai/oBR@®S/001259
under nitrogen. The resulting solution was stirred at
overni ght. The precipitate W%% col I ected by
filtration, washed wth Et207(5 nL) and dried under
vacuumto afford 3-(2-fluoro-5-((4-o0xo0-3,4 30
ylpithyy) imidqeatidiag-&Ardione-maleate(Hy | ) phenyl ) - 5- met hyl - 1- (2- (p
A%BI{JQ(}H &#'nﬁbﬂé’rc aé’b kf-zfsh%{é Hio8 rﬂﬁél‘?ln‘ O () \i’oy (Qgglﬂﬁ'\?mas added

white sol i
oAb st SorE A5 Sy Sy Pl o1
ylihethyh)pBényt)- 52m@ﬁ%yl(Q(i—(p?f)rol|d2|—129)e(ﬂ@|r)|mlﬁéz,oh(3n@34 diéhel(6)(500mg, 1.08

mgnogom 'ﬂep%g% Vfl) Ii_fif@g%ul ( 12§|’()C (og;_rl a %Gj’log gf %T rtuies#nggs mrdgen The

redulfidy {&iﬁond‘)a,s sWrr@Poveinight. The predipB8e Was Ebllected by filté@ti¢rR Mashed

w%iitzo_ﬁ ?107 ﬁ?e% d;gnﬁeﬁga HG%J 1%4dH§ . gliorla gl(g & 994( 1S H
dihgdreghtifalazin- 1-g§)mgthyl)phenyl) -5- methyl -1- (2 -(pyrrolidin-1- yI)ethyI)lmldazohdlne -2,4-
duéné %afehté%éb |Ehg(f84%§)§§a 3/h46 Qénhytilf QIR BEY. $52 M- DNAQ;G% MY3 (3H,

d)pﬁpc;gé@dgﬂ(m)lééé 34@ (6H r&Y345 '3d5'8n(1H m), 328%084( (21%10 4.37 (2H,
s)y 4 Bt hylz 11 ria e Ok i(2H g - 72204 TBD (11, m 238 @H( §07.82 - 7.60 (1H, m),

"Bt i B0 eE ) TR R iU b o0 e

sol uti on of

(gi?g(gﬁ %%‘gﬁéﬁﬁ 4: o ?ﬁﬁsfgﬁlm‘lgfl)?%wlé‘r}&gl B etl)}Yl)1e(2i{ pyrolidin-
1y4)¢fmd)amld|azqﬂwne2 -diorR sm!raeg 9500rrg 1.08 5 nmol ), in
SR akid Psa/® L) 1 ()é%%olpms éHdea Qﬁépmﬁ%‘é% 342-Iﬂ€<5rb15d( £bxd3 4-

SRR TS Y PRV Bt T A oY ety g agpicine 2.4
dibhé {508 oN08 m&&i’)ethem hO 6IR@9905 ulyh) 2000 dbvelra petiodrd 8 minutes

ool Pash TRa Hofond G D mist B 2 Baipets v cpleted by

filfration| wa!shed Wit | B ﬁyhl))lamﬁdiazd)urmr masuRm4o afiprd rde(2rflubeefi-644-oxo-

3 %@%&%htﬂ%ﬁu@ @W?ér@ f%%étﬁyl 11(%J é%n&ﬂqoylkﬁ%l Milfazolidine-

24- dap_pe(sgl,qhatﬁ) 5223'ng336_ %Basgwhite §qlid mH Ni| 00. q&é Wiz QMﬁO )51.36
(3@ d) 4.73L 1(8?7'12H ﬁn) 1.88 -3803 (2f4, thY, A(d6 H,ogmleH ) Qa416{2'k-l26€2)1 m), 3.38

Wo?swngﬂrs%a 31'941(31 m)#ég%(n—g sH'Z'sg 4417(1 7mé 17 607§71(1H ,7.30

181 377(44 H51 @, m)12.7831H,2d)H? .83 1H, gc)) 7.91 (1H, d), 8.19 (1H, dd), 9.28 (1H,
] 55 fo- 5- ((4- oxo- 3, 4-di hydr opht hal azi n-1 -yl ) net hy

s)r) 5nethy| | -(2-(pyrrolidin- 15

1- yI )et hyI)| m dazol i di ne- 2, 4-di one sul phate (99)

(h?ldlé lﬁ%br‘a Ha(?# gxcf@ﬁ a?rzrmophﬂvaggn TR methSherFH S Eth APV 2S By rrolidin-

wvﬁpxuﬂafgﬁmamaz?. ’QU%/P’)Qfé’f’Qf?(%henyl) 5-net hyl - 1- (2- (p
PiéspRbhiccidtt (738! 1, eft. dB/jnolyweia a8dddrogwigs t-3- @I-ﬂmbﬁb §-6QQ%-3,4-

d'é\éq??%ﬁ;r%qz)%‘] Pﬂrﬁat?_,%p 10\4%@{726 94?2?;1 IT2>| t1 gét:[]ﬂ}lmwazolldme 2.4-

disnd (9 SomrngvausOSSrhmbr) adMe@-E (Mo g} ( 4992h|a!) Ar206C pivdraat perind of 5 minutes

o%lr lnﬁ'gtls TRX d%gltlbgg&ﬁt?otn' Wi s{}[}@ég\%qm&ﬁtt H’hgib?e%p tgte'wa)s collected by

cuumto
fi Itgat(oz \fvasd'@pj oth.E(tz(QL(S(mld and dried under vacuum to afford 3-(2-fluoro-5-((4-oxo-

33s d%yq}éaxmﬁ@ﬁhhhﬁjnﬁiﬁﬂﬁﬂerw))Sqﬁ&th}’ih)-(@t@ﬂ)ah)j|n5| ﬂ}‘éﬁﬂ%lmuéaz()hdme

|
2 B 35 ) 58 e helon RIS (4081122 M 5 DNRD) 5 1.42 (3H. )
1(7#@04 szm-lzaoﬂﬁﬁ%)ka 31 3642 (13Hm)ct§76 tH/ ), 435(&F| (s)ZLtL41 (1H, d),
VU1TE8 S 2.03 (2H, n), 2.96 - 3.09 (2H, ), )
D 56 (2H m. 3.38
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- 3.60 (3H, m, 3.82 - 3.94 (1 H m, 4.29 (2H s),
4.31 - 4.41 (1 H ), 7.19 - 7.27 (1 H n), 7.30 25 (1

waooos)22870 44 - 7.51 (1 H m, 7.77 (1 H td), HFCB8BLMS/001259

H td), 7.91 (1 H d), 819 (1 H dd), 9.28 (1 H s),
12.55 (1 H, s) (h)
3 (2-fluoro-5-((4-oxo- 3 4 dlhydrophthala2|n [ -yl) et hy

% phenyl )-5-net hyl - - (2- rro
73 YT 7oAty 0 doickal 480 K1 16k SRR (BhoLpRaP &1H ohyB 200 1H, do)
1Z3%waphgric acid (73.8 pl, 1 08 mmvol ) was added

dropw se to 3-(2-fl uoro- 5 ((4-oxo- 3, 4-

di hydr opht hal azi n- 1-yl ) net hyl ) phenyl ) -5-net hyl - 1- (2-(p
Exdniple 4di n- 1-yl ) et hyl )i m dazol i di ne- 2, 4- di one

9 gpagng, 1.08 mol) in MeOH (10 vol) (4994 pl) at
t a period of 5 mnutes under nitrogen. The
resulting solution wasQstirred overni ght. The
precipitate was ected by filtration, washed with
Et 20 (5 nmL) and vacuym to afford
3-(2-fluoro-5-(( q?iébrophthala2|n 1
-yl ) met hyl ) phenyl ) - 5- -1 rrolidin-1
-yl )ethyl )i m dazol i di ne 69.7 % as
a white solid. 1H NWR (4 32 6142(3H
d, 1.77 (4H, s), 2.70 -~3. 0k (6H n) 3.31 - 3.42 (1
,, 3.76 (1 H  dt . 35 d
)raleepiye W EeF?/ o ﬂbﬁf@s 'szxt?f"eﬁas 86?5@5?'3(%ﬂ9 cnyvp
prépative H,C.ddd), 7.84 (1 H, td), 7.90 (1 H td), 7.99
(1 H d), 827 (1 H dd), 12.63 (1 H, s) Exanple 4 5
Compound 9: ONH iNNNo F Ohas a chiral centre
Thisheaparatino weacetied Phl an a Baieiniptepachined 20&m! begsial egingle Merck
1déﬁ{nmgo&# bhﬁ\éupalpm B@i[u%' ‘Tﬁe ItheFﬁ wash Emlﬁe éﬁn@&éﬂé efhak&and
carri ed Rai ni n machi ne (2 heads
metsaney (7 we‘r%kwh'qfowﬁﬁrﬂozmmt Eﬁ?tP l b%ﬂ<m/5®”c J|ha RAalaygiggvas carried
om.h_:l/viiﬁ? atwaﬁ)@léngth def Z‘tﬂlrﬁrﬁ Gfambrefé@éaﬁﬁtlorebﬂ’tﬁélﬁ)\b igdrflers was achleved
- BR & do3hi%ndfa o B
AP heeae Gy o 5 e it fifodh anda ditfime or3
haves/el engt h of 215 nm Cbnplete separation of the t wo
i sonmers was achi eved using a sanple concentration of
12.5 nmg/m, an injection volum of 40 m and a run
Haviaer, oh S@inding imsnlytion chmRRNNSHS ragemisesandi ng in solution
compound 9 racem ses. Exanple 5
Example 5

In order to assess the inhibitory action of the compounds, the following assay was used to
determine ICs, values (Dillon, et al., JBS., 8(3), 347-352 (2003)).

Mammalian PARP, isolated from Hela cell nuclear extract, was incubated with Z-buffer
(25mM Hepes (Sigma); 12.5 mM MgCl, (Sigma); 50mM KCI (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 puM, 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



20 In order to assess the inhibitory action of the
conpounds, the foll ow ng assay was used to determ ne
wo aw8/1ysiiues (Dillon, et al., JBS., 8(3), 347-BSRGB2008/001259
(2003)). Manmalian PARP, isolated fromHela cell
nucl ear extract, was incubat g((;i’ with Z-buffer (25nmM
Hepes ( Si grm) 12.5 mM NgClZ Si gma) ; 50nM KCl
(Sigm),; nM DTT (Si gna 25 10% d ycerol (Signa)
QTS TN . STTITIBNGAAD (M. FHAA ACSImAsIiDL P SSHTARALMA-oligos.
Dt Pdalke aﬁd\ﬁé\éatlmeaé‘t% welts WeF&ddh@ﬂ?@JiﬁtSnﬁﬁtioﬁ rOﬁth Q:Bmpound
sal d i nhi bitors added 6)Herrgound were dil ut

WELSEENKRRYNYAY 8TIeT Waqa'cél?ﬁ"aﬁ’ ® AgtVlEs o e Ri?tef)?é’fe(ﬁeta?f‘ i't?ke“ for

2 ailitdd 40 iMdubditeti lat 8dve folMSRINbeENg at a final
concentration of 1 %per well. The total assay vol une

per well was 40 |. 30 After 10 m nutes incubation at
FaRwirighite ihematlbmmse MRattoNs meté @Ieﬂdhdﬁfybytth@adtﬂtﬁﬁntdfﬁﬂ ub30% acetic

10, pl- WO 2008/ 810 P OO 125 45 react.ion
o ofRap el o DD AR NG STAOR™ gy RAC AR SRS b e
stranded DNA-oligos. Designated positlve and negative
Tﬁee;??t@s ?,Br WelnkferdE tSa QQ%EoanNR? A“ck&r%”BRHBF’
unknowns) i n or cu a
10 sciptitlatipnicperding TNalugs srcerded@recquntsipes maw&en(cpm fo"czmng AP esgcond
céyﬁhqfﬁ@gganﬂ at 30C for 45 mnutes. 5 Follow ng the
i ncubation, the reactions were quenched by the
addition of 50 | 30%acetic acid to each well. The
T Btedsymesdivithdneadhadoaipolind is thdn@alcudtedrusimgthe following equation:
tenperature. The plates were transferred to a TopCount
NXT ( TRADE MARK) (Packard, UK) for 10 scintillation

count i ng Val ues recor degpaf o vaRMWIS —Redan RbgHil Ecfre)P
15 ol | ow fejnibtionsdebrldos %W%@
enzyne activity for ‘each corrB ung P8 than "¢ R

usi ng the follow ng equati on: 15 % I nhibition =100-

mof u ative ¢
Cooiieb B8 Eie AR ieisn D g B eabP ks B0 fehore
cat@llm:e}hwmm |am1deiernumndcdve5@%ngé of difleremzpneentrationsi, bgrmatly from 10
I bi t I e

a rva\{'l%n) koe(? 8(31 p:gﬁf eChg§ o%%léj%% g%tursgﬂa% E%r%agatﬂ/%tv?[u%& gerﬂ{fﬁcreased
20 cdmmommmten@esom M Such |1 C50 val ues are used as

conparative values to identify increased 20 conpound

potenci es. Conmpounds 9 to 11 had a nmean |1 C50 of |ess

Cemeaunds 9 tai hacha meanCsh eHesstBani@d HMor t he conpounds

are present ed bel ow. Conmpound Mean 1C50 (NM 9

0.0038 10 0.0031
The mean ICs values Qor%he compounds are presented below:

Compound | Mean ICs, (pM)
9 0.0038
10 0.0031
11 0.0033
12 0.0030
13 0.0031
14 0.0035
15 0.0030
16 0.0029
17 0.0040
18 0.0038
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11 0.0033 12 0.0030
16 0.0029 17 0.0040
WEOREERB008/ 001259 46
22 0.0029 23 0.0046
27 0.0030 28 0.0042

Factor (PF50) for
of the I C50 of cont

rol cell

or owt h di MI

| C50 of cell growf
i nhi bition curves f
treated cells are i

18 PARP |

rthP @0t or .

13 0.0031 14 0.0035 15 0.0030
18 0.0038 WD 2008/ 122810

19 0.0040 20 0.0032 ZHCDGBRDB/001259
24 0.0036 25 0.0028 26 0.0037
29 0.0039 The Potentiation
conpounds IS calculated as a ratio

ded by the
G pw h

n_the pre

Geogr o and

sence _of the

compound
al kyl ati ng

agent methyl netha
conmpounds were useq
0.5 mcronol ar. Thg
range fromO to 10

\?dsul f ona

t&0Q6Vs) . Th

P test:

Ioat a 11X
b_concentr

eglog@ncentr a

at i ons of M\

i-on of 0.2 or
were over a

¢Pnl . Cel

10-8048t h was

assessed

usi ng the sul f orhog

lam ne B (

I W)36ass ay (

fa r-uf nf

Skehan, P., et

al . (1990) New coLoriretr & y assay for
antl cancer - drug sch é8ni ng. J.— | . Cancer 10 Inst.
82, 1107-1112). 2,(0@6 HeLa ced.0a87were sepded into each

Fal |
\"A3 Ul\l ul

wel |l of a flat-bott 3 Hter plate in a
vol ume of 100 | and“i ncubat gd” OI‘O 6 hours at 37C.
Cells were either |r28pl aced v@d.00#2medi a aj one or with

HEP H
||||||U| a|||||

medi a cont ai ni ng PARE
concentration of (. 1 or 501%33@06 |s were allowed to
grow for a further 1 hour before the addition of MV

at a range of concentrations (typically 0, 1, 2 3
5, and 10 gg/m) to either untreated cells or

Tlmﬁvtentrﬁtfpb F@@pr PFeaforgoraraunds iscalcpiatadias ralo qfi the, 'Crsmsontrol cell

gloMH BiibEed byaih@ n@so vedet gl=l:§?¢\ﬂlﬁi +Wl¥i$|ﬁlﬁi5|&)rt GewttginhRwkibn curves for both

i nhj bition
control and compou

treatedF> ceﬁs are |n the preéence of the alkylating agent methyl
methanesulfonate (MMS). The test compounds were used at a fixed concentration of 0.2 or
0.5 micromolar. The concentrations of MMS were over a range from 0 to 10 ug/ml.

Cell growth was assessed using the sulforhodamine B (SRB) assay (Skehan, P., et al.,
(1990) New colorimetric cytotoxicity assay for anticancer-drug screening. J. Natl. Cancer
Inst. 82, 1107-1112). 2,000 Hela cells were seeded into each well of a flat-bottomed 96-well
microtiter plate in a volume of 100 pl 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 or 5 uM. Cells were allowed to grow for a further 1 hour before the addition of MMS at
a range of concentrations (typically 0, 1, 2, 3, 5, 7 and 10 ug/ml) to either untreated cells or
PARRP 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
100p! 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
100p! 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 100ul of 10mM Tris Base into each well.

Plates were gently shaken and left at room temperature for 30 minutes before measuring the
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Cells were left for a further 16 hours before
replacing the nedia and allowing the cells to grow
wo ersa2 Bt her 72 hours at 37C. The nedi a was PEEGB2008/001259
renoved and the cells fixed with 20 1001 of ice cold
10% (W v) trichloroacetic aci,d. The plates were
i ncubated at 4C for 20 m nutes and then washed four
tines with water. Each well of cells was then stained
opficalidensiyGt Se4nhh oa goMigipgyanbrigratiter pladg e8den ¢ acid for 20
m nut es before washi ng four tirres vvith 1 % acetic
acid. Plates were then dried fo grs at room

A PERRHNGS 9T 18,21 GRY FABRd & PR Bl o B[t 2. AL30 M,
cavouhdd 9, 2001020t Ire 2addd 123 aad 8edd OF 5,aif giatdvithbni > AB29e nM,

AP 4 17,1 5 i SR DD A
t he WO 2008/ 122810 PCT/ GBZOO8/ 001259 47 opti cal

564nM on a M croquant mcrotiter plate
s&ﬁﬂﬁ{é}yss% nM conmpounds 9, 12, 19, 20, 21 and 22

A ty@d:abaasg)atmap}ngmb@ﬂs te gp%9sS tmlu@ility;qf trg{)cqﬁmounds of the present
|n9é?ﬁ9|9Hrb@3ol%w31Qhe lglublﬁtg of t%él corggo@ms gs%eg‘ﬁs‘ill iR waRABnd b2 phate-

greater than 2. n\poun s 13, 14, 16,
buf?redfglmez(@bs)fé pH2774 Thg sarﬁaleQ grehegdall% ?petgﬁqp#gr@t%p the solvent (with
sHakiAg) for 20 dlfs 3t rooh@érbfdrhtuiey Af@BMYt ghriby ahe aahmﬂasafm belvagually

efinsido HRETRHE R ERReH iR HnrdsPutiy shifh S8 TBRBRL S ve
centifugeidlor fijered as hecessatp thuathovesinssistes matériah angithersoltioh analysed

to%@%ﬁrﬁmggglhbi;rglolrf)l'ﬁf f[?:-; %ﬁ'lg’rﬁ? bbfﬂeaq(JP&%)anﬂtDl\Wé'b Lafpled sumllar

es are 0 equl riate 1 n the sol vent

comwttwt@hwh RMSG- oThemem@fdh%p%ak opisinediyiidGaluging theatiederarray
dét&%r) P&th &f@saﬂﬂ@wﬁ PERLADart kd thB@redl o lth?zl peak fr@*ﬂﬁb D@/@d $blution

det er m ne resence/ absence of un- cg k
(Siie o parts PR o 2 AT TR Ao T RS AUS Socotit he
WG @S Sarfiple takeh EoTiiteal Hissalitioh] Fherassamipibn isanatietthat the sample will be

sol t|o ode er lubility of the DS,
CO(E’?HIFIL;?Yﬁ . Sfrh%@g%ea&use Igveds ﬁ@g%’ st,‘éasgp ‘es to a simlar 15
concentration with DVMSO. The area of the peak obtained

C@Mpé?'r ggﬁe( rléﬁb Egth& ggalgérg%e aRd kidindRE %Gr‘ié% athnQJf‘He%@mal

ared to the area of e peak from
SWSD?UB@OE&'@"M’FWG ¢apualgded to the sams concentration
as the sanple) and quantified taking into account the
wei ght of  sanple taken for initial dissolution. The
Prgggfgﬂ%qfoﬁ@rqp Smade that the sanple will be conpletely
Atsut 0 rigeof itma ﬂbﬁﬂb Btweidhed laeauedtsly irded 4fnairgldse vtal and ex20tly 1.0 ml of

wa grng alﬁnelt n oer{ 06 ?M#)é ?J ac}ojag tcplfgykgggt%a%acﬁgﬁleg Ygugrgfét%?for up to
2 minyitdsdo eaamabubl@anormfemmm dhe @amme@amd Abyoom tamperature
n%)aﬁéuré Qﬁ?lﬁm &n br%nt%h&té? dl'h@Q/fé‘l’sreﬁ’E %Ldmi'n@@ Qftét tl4|s BLriod to

SS Via exactly wat er, aqueou
rinerthe prepRmne/absence éa-dpéolyqd qud %fqr@plewm\neéqentrlfuged
or'fiﬁtekéldttﬁr%ﬁg’rﬂé oatsah fiiter, tdieniole indolbi& Hiabsial |ﬂn@cﬁ$éﬂ/ and the filtrate
Rl TR Shes U ooy 38 RO R A Slfhd SFsamples s
apprdm_nbtel with2M80. 20pids injeated oatogheBLT nsidg a'fet reethbdhslsown below,
in}%gﬁnlg%(ﬂ sg%ples in duplicate. The maximum solubility that can be determined using this

method is nominally 1.0mg/ml, the weight taken divided by the volume of solvent used.

Analytical Techniques
The samples are subjected to LC/MS using a Waters Micromass ZQ instrument (or
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determ ne the presence/ absence of un-dissolved solid.
The sanpl es should be centrifuged, 30 or filtered

wo boosuagpsi@ 0. 45pm filter, to renove insol ubl e PaEt/eBR@B/001259

if necessary, and the filtrate analysed to determ ne
concentration of the con‘poun%i n solution, after
diluting all sanples as appropriate with DVSO 20pl
is injected onto the HPLC usi ng the nethod shown
edqyivatent) with st paiamgtess typisalasdalions: dupl i cate. The

WMWFBn%%'sQ@nh'pbé’tnﬁehaﬁ na8. be deternined using this
nmet hod is nom na ly 1.0ng/ M, the weight taken divided

Seapning droignign€0 &t 81 vent used. 35 Anal yti cal
Mau@mmawssomeaambwmmmbj ected to LC/MS using a

ers cr ) (or WD 2008/ 122810

/péé%'\%Slogg}ach@'c Afg'eqﬁfg{\zlggllﬂel%t) Wth test paraneters
chlyrpn ealbhgs Glyometogmmby Gevesietis CI8 coloma.skt Z680mm positi ve
Flb\ggatgg%m@canm ng frommz 100 to 800 Mbile phase A

% aqueous formc acid 5 Mbile phase B - 0.1%
Injegiaqn\@leq 40kl injeetien &1 2 2PWIdoaRol urm - Jones

G@hfeﬂ@&@ﬂuh?l@hysm 8% B riding €185% @ d#dN4 rinUesX h&IBAYthed Wfour

i, Ferghmonts s S 1R 2 AT fbch i f otan
bdtt_@r&éi%rﬁoabt@araké) m nutes, holding there for four 10
PO DeERon S RRREAGH 2181 ot arting conditions. (This

I T "necessary to obtain better
separation of peaks). PDA detection scanning from 210

Qg&tﬁpﬁﬂ%f%géfl cation of Sanples 15 Initial

exam nati on t he sangl e vials contai ning the aqueous
Inala!qa@mwt'%aﬂa%@%gp'@w@ FRPLaISIG the ARk g BiFales whether or

ncﬁ (ﬂ%el)&lnﬁaound tsb,atubiéuiﬁ fhat blgter ghaat %‘é?é&ﬁ’éﬁdrﬁtlf mﬁ.not $olitle, itisls should
0 i.s.sho e re C t o
o led e emeaHeAPR Berd Bcrira Ry b Lol (o sl g ceer.

thew thetdoocentratial ieayeous seertisbowd he sintilactbitieat in DM&GU ewess

dea;?a&é?%rq ?ﬁﬂé’ gc')r?pt{?ﬁ\d %'ag]oé&ﬁ'reg QR& Qﬁéulé Pe Q&‘?Bon%‘é e maﬁogram

oun as occurred; this's
be visible on the chronatogran1 20 The assunption is

Tﬁ@&%uhp@én it Rads Wh‘%%ampiels \Ah?b&@ﬂﬁpdleﬁélﬁ |s¥|u§l@||deM§O| therefore the

herefore the
Papfize@bigined fogt ihatsemebont aiecki ot %P'“bA% LﬁﬁSH@"nﬁﬁ%?t theilutions
of@lllsHinples havedbeedlthe Sana it JoRibitye a1y/hike(asm pikesblution/area

S A el R o NS PR TTRR hon <
solution/dilution). 25

Stability Assay

A typical assay that may be used to assess the stability of the compounds of the present

invention is as follows. The stability of the compounds is assessed in various aqueous

solutions and phosphate-buffered saline (pbs). The samples will be tested at nominal pH 2,

7.4 (pbs) and 9. These values are chosen to reflect the conditions encountered in the gut

during digestion (about pH 2 up to about pH 9), and in blood plasma (nominal pH 7.4).

The samples are dissolved in methanol/DMSO to prepare a stock solution. The stock

solution is then diluted to give aqueous solutions at a nominal pH of 2, 7.4 and 9. Samples

are analysed immediately to give initial values for purity and possible related compounds.

The samples are then retained at (usually) room temperature, and re-analysed after 2 hours,

6 hours, 24 hours and 2 days (nominal).
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Stability Assay A typical assay that may be used to
assess the stability of the conpounds of the present
wo nooentigsom i s as follows. The stability of thePCT/GB2008/001259
conmpounds is assessed in various aqueous solutions
and phosphat e- buf f ered salingg(pbs). The sanples w |
be tested at nomnal pH 2, 30 7.4 (pbs) and 9. These
val ues are chosen to reflect the conditions
TherriaRiity efrtaeicompaunes ihis aguraup guiirguet the RefasiRi the 1 can be
asdBssel b?QQMbaerHn 9} the RRfdrriafbgPdrR 8EkhE lsampm at MAl Wit thath aqueous
The sa es are dissolved in nmethanol/DVSO to
b“ﬁ%%%(éheag“éet"& Rt i on. The stock solution is then
diluted to gi ve aqueous solutions at a nom nal pH of
are anal ysed immedi ately to
’*BPWE“?”aﬁuéﬂa”sg|uea ﬁg? purity and possible rel ated
Atwitrp o 6 miisef t3bsantude sacpiratelyaneasuiediinte etdantalassaial and approximately
ﬁ&gsamétwgg ngaaéo%me AbHi6h .s%fﬂcc{rﬁmé@m M@%(#ga%ﬁcts%ﬁve& a further

ours ours hours and ¥ @ (nom n

0.560m 25 BMFCrspddssh Hsdinetepition S'A@ Oé'tdallﬁ QQOPS/Z %’f‘glﬂ}'reTh's
mD@r'ga@l& sd)IUtldnh‘s theaQGad 3+Dwitt @l) walkerto Ubeapeieiiplalofample, (b)

Sl e o EOSERSTeTLSE Bblt phte.

pmqftmusnutbuﬂs‘ then afidoked arhEncgedl dmot clme tpdive degiredvalue, the pH may

%oi&%aa\k thoalu?enéjc d“zﬂaah%éﬁ:a% %&ro?ﬂgfgl %ﬁe%bcﬁl% zfé rﬁre ﬁ}aggaqultervals

I'S accurate ured In
after thie Iamdl sampnientd ﬁ‘mvebytheziemgugfo the HPhRAnalysis o Al sgmples should

be dilutebif50950 Wi msb%nﬂ% uﬁ&!ﬁ&k 6ﬁt6 th@Hﬁm s organic
solvent, a further O. of DMSO i s added; the

final soI uti.on st rengt h shoul d be about 2.0ng/m . This
Tr&@ihiPlesQirg Aldifed&tlrddrh @ingefatlilg @t hdurd iallally+ thewistb-sgraples as

o5 S S H SRS o, S e A9 g o e
meteoy stehwn ietow\aGttiag athbaoolesoibl dBplicatee Thpldbove ie agreated after 6 hours,

2EhdH A8 by RERSGRARGARY noted: 1T ot close o

esire y be adjusted with dilute
acid or alkali, as appropriate. These dilutions are

,ga,aytech,g) @ersval s after the "initial' sanple, to
l ow for the del a}/ due to the HPLC anal ysis,

Thﬁaﬁ?ﬁl% wilhbeiFiePieqiRd taill{Y 8 4sing 2 ¥¥ateis Micreaes 69|"2ﬁffuwsnt (or

edumaféﬁf)lvsﬁlﬁ téb?b@rahﬁﬁsr;ﬂ?bﬁallyﬂ_s fdilkwssanpl es are retai ned
om t enp aturgfor hours initially, then

Wgtfff‘ @5?;5"3& in PORINFOYMPES i ng 50/ 50 with DVBO prior
Sdanning fremtrn/an 50 D90 i s i nj ected onto the HPLC using the

Mgafefgm sEROUyRebOU i RGN0 al | samples in

IS repeated after 6 hours, 24
Mhtmkgrp@a%ma -D. ‘d’é%r"ﬁfmﬂﬁ inAcetonitrde i nt erval s) 20

cémﬁh YijbRéd Cﬁr@&%f&g%ﬁ? GER&ISATON ESolvhh, | 4.H2 56MRN ected to

usi ng fers Mcromass ZQ instrument (or
Fl@\qmtqug}l{ﬂ)m Wi t h test paraneters typically as fol |l ows.

Injection volume 30pl injection into a 20pl loop.

Gradient — starting at 95% A/5% B, rising to 95% B after 5 minutes, holding there for four
minutes, then back to the starting conditions. (This may be modified if necessary to obtain
better separation of peaks).

PDA detection scanning from 210 to 400nm

Assessment of Stability
The chromatogram peak areas of the samples at the various pH's are compared after any



10

15

20

25

30

Waters Mcromass ZQ in positive ion node. 25 Scanning
fromniz 150 to 900 Mobil e phase A - 0.1 % aqueous
wo ooosiiz2saci d  Mobil e phase B - 0.1% form c aciBCT/GB2008/001259
Acetonitrile Columm - Jones Chromat ography Genesis 4p
C18 colum, 4.6 x 50mm Flowgate 2.0M/mn 30
I njection volunme 30pi injection into a 20pl | oop.
G adient - starting at 95% A/5% B, rising to 95%B
givgn time ptemyah itk rose, gprauﬂwntt'ﬁlea@lyﬁlé Bt §rae; zeronThe DSpeak plagyld be
qitRtfedtdd d fcetields e iRiBARbibRNSNd thd DhIGedBIBuIBRgNDdi fi ed
if necessary to obtain better separation of peaks).
PDA detection scanning from 210 to 400nm 35
vesassgnent of Stability The chromat ogram peak areas of

e SRRl B e e PR TR Ben 0o
hanmeterrine) angi BRAGhomeplémented (VE8+BAE) edlls amafbucavlrsg agsay wagused to
di&frfhe dNS/d fspeak should be quantified as a

percentage of the initial sanple, and the val ues
tabul ated. VC8 assay 5 In order to assess the growh

500V EdEdI9 by 20V CHBAY o118 MRpdIseéae® Mt e dvell of A ﬂ!'ated&toﬁﬁ!@ﬁ-well

er. lin RA nt ed

micrR o Bl e OO DRI o e S OH e TG A ESmpounas
wMaldtlllﬁtSd inaHédiay/Cilekd's Modified Bagle’s MBAGMC@MEM vk F stalctethe
Serum P(t-)m(f|I'I']nlgeelt;!)tfn%ym%Gﬁutgglpg)ogntd%gﬁg%t%qhg\@%lsIart1 ﬂ?ﬁ ?necgnt{aotirons of
be4weer60 mﬂﬁ@nb{t 37C. Al conmpounds were diluted in

nmedi a (Dul becco' s l\/bdi fied Eagle's Medi um (DMVEM, 10%

Fetal Bovine Seru
Cetispyyere |eﬁ|f?f/a§l=‘€'[‘?5t4§r?§’éisrhe@'%lfeﬂﬁcﬁ‘é)thearﬁﬂd'ﬁ&’&@ freshhmegia (no
&rgJobﬁd)aindfaIIMh e o éw S t&thl of 120 Wees af3acd TRE Aielum was

N ORI R LT B TN e N

platasi wate insubatpdtdh ¢°C folr BE nirautegy anw theor washed thage tirhes Rith water. Each

WQP(# lcﬁllsf%as%ﬁ& st?ﬁgg gﬁﬁ '56@10}(\@22%0 m gﬂl@?}(ﬂ?ﬂ\/\ﬁﬁl}e&é‘ PSF@‘)% 1% acetic

adid foc ho minutaserefare a/@sfdng three tinasaritas! %eeatic japidu Patesgwere thep dried
fof f’ﬁo&g aWoBHltt@ﬁpé\'QﬁLré heR d%gfr}&ﬁ\dth& Qtrafr‘l‘éd Eélfgevﬁasvﬂoﬁdbl*é@& EJ the

| s_was en stained with 50pl

ad(d\WPO)Of %Qﬂ“f gr?%%ﬁ{'?]@aﬁ '(‘tSIQB?h wll. 1P'%e§<‘9’§f‘? tEe’Qéhaé?@P 6”?‘ H\e optical
dehBityat5e4 e wae fntyauread oh iandiclof st niidrofRer pité Feallefo aceti ¢

acid. Plates were then dried for 2 hours at room

tenperature. The dye fromthe stained cells was
Treoblkdds talsdateth ps tHequM eatatiettration of cabiidphd afquit@htl ifhibis50% of cell
grg@?'e into each well. Plates were then shaken and the

pti cal

Example 6
3-(2-fluoro-5-((4-oxo0-3,4-dihydrophthalazin-1-yl)methyl)phenyl)-5-methyl-1-(2-(pyrrolidin-1-
yl)ethyl)imidazolidine-2,4-dione hydrochloride (9a) as obtained above was studied further by

measuring its solid state properties as set out below.
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density at 564nM was neasured on a M croquant
mcrotiter plate reader. 25 The G50 is calculated as

wa bh@spdseoncent rati on of conmpound required to PEGBRE08/001259

50% of cell growth. Exanpl e 6
3-(2-fluoro-5-((4-oxo-3,4-di @fdropht hal azi n-1-yl ) net hy
| ) phenyl)-5-methyl -1-(2-(pyrrol idin-1- 30

yl ) et hyl )i m dazol i di ne-2, 4-di one hydrochl ori de (9a) as
X+Ray Fowdey Diffragtion\a

I s studied further by neasuring its

solid state properties as sgjat bel ow. WO
2008/ 122810 PCT/ GR2008/ 001259 51 _X- Ray Powder

%riRelative dntersity Tabl e A % Rel at i vpD#fifiti®Asi t y* Definiti on

589100, 100 VS (VETY SLTONG)  10]ys wory Strbrg)! ONd) . 3- 10 m
(medium 1 - 3 w (weak) * The re(la |ve§q)nten3|t|es are

1%e43 ved from di ffract ograns StPed with fixed slits
3bqdnal ytical Instrument: SienpRgmeBQRP. The X-ray
pgvvder diffraction spectra wefe detkgrm ned by nounting
a3sanple of the crystalline PE€¥34 on a Sienmens

* TheeHItive iltérfeftids GFe/ddrived fremdiffraddgramsTRdadurédWitts ie@adts Ng
out the sanple into a thin layer with the aid of a

m croscope slide. The sanple was spun at 30
Ameﬂeymohlumsitmnmnpe&embmmﬂ)mqm 0 inprove counting

)@Hﬁl F{)tok/v%? dlﬁl% tldnr %gﬂ(r:aa\gvgr?u éatrrglné(g g?@u&?ﬁ%%ﬂﬁe C(]IQth

cmsjﬁﬂna/mathrl@[ ow@\/%e@ﬁ@q $inglé snﬂcogm@tal @%}twqﬁepfgnounh@nd spreading out
thE %rlnblglﬂt@ d trin ‘a@%r \ﬁl%@ Gid¥ta ﬁé@%e%m&m sah 8Ie was spun at 30

automatic variable divergence slit set at V2

rey@lptioge peuMinyte (o 'mﬁﬁovelcpé@me §tai ﬁ‘fcéh?ﬂﬁ’ iradigled witp P%fem Qeé\erated
bysa EdppelBAg-AndfcdidNube bpsrbet as40Ky. anf@nPawipl £wa@sength of 1.5406

f 1 d 0.02 d -th . .
oA Erre P TRt e ey o 0HSh Ho oy gl wriabi
didergeree slittset 4(0vaDegiddies refedtbdtagiation dirested thriougtiha Panmardiecatter slit
an ns(t) QHW&Q&t&'sﬁP T\P@%aﬁé SIW%L%(Sgse%qgr téﬁ(:éﬁ& 5}%902 J ?ee 2-theta

runent was SCl N | at on cou
Inqsmeeft (e@ntiopouscsarn mﬂdehw&r thatrangediagrees\ia 40 B?gfﬁ%ﬂawe& in theta-

thétalﬂ%de PRk irHrfg HROWAY: 314m9\utéerahst4afse<%d9pemeaihgtﬂgné/m Was

fract+ software. Persons skil the art of
eqie'npsg} wiB Raeintilption papnter@s dgjeciory %%nt{%é"f{ faie canfe was by means of
a Dell eblipléx 6Bt IQ'HSJOt\Norﬂitamakﬁranﬁ@ whie D&frétﬁflkcﬁdvdag/ Péresns skilled in

B e S
afteicteg doyploeexanifies gedind dbede f@ miwensiin kize ahd; oorr-elatansesplebtaatlos that

m5¥ gffeﬂtijﬁnj\ s%%gm{)fegf Hﬁﬁ&&.l&@%g&%ﬂ vﬁ?al?cf fe@ﬁéeqq?]ttiﬁe b&Rion of

ecl se a ts In
reﬂeqtrpa%@arbweafactedmahq wec'z%h%gf&gF wb'rc*athecﬁa"@fe ity dn the diffractometer

arfli thé &léﬁtcﬁm?étﬁfn-of HaifdEtbAeRr. PR WU thted/ pl@harky) 6F th8athRe may also
har{/%% s?nasll%ffect. Hence the diffraction pattern data presented are not to be taken as

absolute values.

Differential Scanning Calorimetry
Analytical Instrument: TA Instruments Q1000 DSC.

Typically less than 5mg of material contained in a standard aluminium pan fitted with a lid
was heated over the temperature range 25°C to 325°C at a constant heating rate of 10°C per

minute. A purge gas of nitrogen was used - flow rate 100m| per minute.
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have a small effect. Hence the diffraction pattern
data presented are not to be taken as absolute
wQo 20082228125 Di fferential Scanning Cal ori metry PCT/GB2008/001259
Anal ytical Instrunment: TA Instrunments QLO00 DSC.
Typically | ess than 5ng of ng)tzeri al contained in a
standard alum niumpan fittedwith alid was heated
over the tenperature range 25C to 325C at a constant
Theseapl Grgvimetric AfalvsC per 30 minute. A purge gas of
ARAIJHcAGRIAruMRRL: UBE Mstrurhér¥QbedcrclkO0nt per minute. WO
2008/ 122810 PCT/ GB2008/ 001259 52 ermal Gravinetric

_ Th
Tyaically s than APWP& aaterigqopiaingdin a ?‘A”??{QPPHWEHP%“ was heated from
afBeRAd S5 EYARiatBhbtdnt HRSfnd BRbf 4070 p&fmifEk € A fikge gas of nitrogen was
contai ned in a standard pl ati num pan was heat edgfrom
usgdpiflewtrate gSmDBRT MpUts: const ant heating rate of 10C per
m nute. A purge gas of nitrogen was 5 used - flow

Trﬁ?@% %rgﬂ ggrg[ﬁg%ﬁg qur{.ﬁﬁegﬂig é%(éw%a%#gqou\feg ﬁr ﬁ&{e& Br?q%“:rr%g}iﬂent peaks
arpdistied in table B beddved i n table B bel ow. Table B Angle 2-

Rel ative Intensity % Thet aTJb?egé Intensity 11.6 100
vs 24.6 93.0 vs 26.4 92.5 vs _14.9 88.4 vs 26.8

81.7 vs | 2&nglecd. 9 Vi" 17.4 65. 6 Redative3. 1| 58.9 vs 9.7
48.7 vs Zéwq ﬁﬁ, 6| vintengitythe DSQ;rtLIEQf}m)gr amis shown
in Figure 2. a“; shows an iniltia road levent from
anbient | to 1B®C, fol |l o®d by|a subSequent nelt with
an onset of zZZ8Cadpagky at 230C— fhe TGA t her nogr am
is shown_in Figurel3 This shows a weight!{ | oss from
anmbi ent to 12f6E 925 vs

14.9 88.4 Vs

26.8 81.7 VS

20.6 69.9 VS

17.4 65.6 VS

231 - 58.9 Vs

9.7 48.7 VS

25.0 44.6 VS

The DSC thermogram is shown in Figure 2. This shows an initial broad event from ambient
to 150°C, followed by a subsequent melt with an onset of 228°C and peak at 230°C.

The TGA thermogram is shown in Figure 3. This shows a weight loss from ambient to 100°C

of 3.13% w/w, consistent with the loss of a molecule of water.

Without wishing to be bound by theory, it is thought the DSC and TGA analyses show the

loss of water from the material 9a followed by the melting of the dehydrated form.
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15 of 3.13% ww, consistent with the |oss of a
nol ecul e of water. Wthout wishing to be bound by

wo beenyzsiot i s thought the DSC and TGA anal yseBCEHOB2008/001259

the 1loss of water fromthe naterial 9a foll owed by
the nelting of the dehydratedsform WO 2008/122810
PCT/ GB2008/ 001259 53 CLAI 1 A conmpound of the
formula (I): 0 AR NHOR2 BN RNA ORN2 X5
Wsin: A and B together represent an optionally
substituted fused aromatic ring; X is selected from
H and F; e i ndependently selected fromH
1-and '?rﬁ‘trﬂ’fﬁu"d Oﬁd(?e forgu gae(ll)ect ed fromH and optionally
substituted C,_, alkyd; 10 RN2 is selected fromH,
optional ly substijputed C1_7 al kyl, C3_7 heterocyclyl
and C5-6 aryl; or|Ri '
whi ch they are boJJn f ogm a®_ opt/ 1y substituted
ni trogen containiBg C5 7 heteyocyclic group. 2. A

in A'and B
ertlzrgﬁeNor pyridine

ring. 3. A conmpound accd g t ® e|therRhGI aiml or -
claim?2, wherein Xis F. 4. AXconpound according to
wﬁé}gloneof claims 1 to 3, wherein Rl is Hand R2 is
Iq . 20 5. A conpound according to any one of
A@nﬁﬁﬁegeth%emesqnh@t @ﬁ’tﬁ”ﬂlyﬁl‘b?@”t%tﬁ‘ﬁ?ﬁéﬁ"l”?at'cs’lﬁ‘ﬂst i tuted
X §s selectddm HGnd &; conpound according to claim5,

A B bl b R <
RY i@seledtat fngrh }Bl’a]mdptlomauy: lsuitutltuydd Cqyiybhexyl, which is
R'Q% secfszr:cqécl # rﬁwgﬁﬁoﬁwgﬁy?%tbgﬁtut@d %ﬁ 9$IRyI S@;,l 7eh%t IYE‘]I"yPéndlﬁ@l %R/I

acco r
ortR)N any Rt“fm;\ddhe nlltragmatqmtt@welch ey raed bplmﬂliornsafmpt@na"y subStituted

niftbdoH! contiRire008/ nbrerdlBiidgrd 382008/ 001259

toget her represent a fu

2. A compound according to claim 1, wherein A and B together represent a fused

benzene or pyridine ring.

3. A compound according to either claim 1 or claim 2, wherein Xis F.
4. A compound according to any one of claims 1 to 3, wherein R' is H and R?is methyl.
5. A compound according to any one of claims 1 to 4, wherein R is optionally

substituted C4.; alkyl.
6. A compound according to claim 5, wherein RN is selected from methyl, ethyl,
cyclopropyl, iso-propyl, tert-butyl, 2,2-dimethylpropyl, cyclobutyl, cyclohexyl, which is

optionally substituted by a group selected from halo, hydroxy, alkoxy and Css aryl.

7. A compound according to any one of claims 1 to 6, wherein R™ is Cy.; alkyl.
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54 8. A conpound according to claim7, wherein RN2 is
sel ected fromfor exanple, nethyl, ethyl,

wae@yoBomsopyl , iso-propyl, tert-butyl, PCT/GB2008/001259

2, 2-di et hyl propyl, cyclobutyl, cyclohexyl, which is
optlonally substltuted by a gy oup sel ected from hal o,
hydr oxy, al koxy and C5_6 aryl.. 5 9. A conpound
according to any one of clains 1.%0 6, wherein RN2 is
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substltuted with a group selected C, _, aIkyI hal o,
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omlhmllysabmnlutacizwnma gmmp@alndea&gmrc‘dn atkyk bale) hyidraxy,jalkoxy and amino.
wherein RN and RN2 are selected from 15
unsubstituted C1L_7 alkyl. 13. A conpound acgording t
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optionally substituted nitrogen containing C5_ 7
heterocyclic group. 20 14. A conpound according to
11¢| aiAchdounb at&irdingAs anyrode BNZaimed tb BewnéreindRje andiRYrare the
whi ch they are bound forma group selected from
i?olidine, pi peri di ne, norpholine and
t hi onor pholine. 25 15. A conpound according to either
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unsgbsitided, €17 #kMhr oxy and C1_7 al kyoxy. 16. A compound
according to either claim 13 or clain114 wherein the

133’ ( ;A ?qer{yg{ug )é‘é%%r&n%;}oa@%ifé gf %@é\%t V%Qerem RN and R™ and the
nitregeitatarh szwhicH thely areetidund fopinanydplier@ipsttisjitutel-ritBegen containing Cs.
hé&¥ﬁ%>ébrl -1-yl)ethyl)im dazolidine-2, 4-di one, and

. pharmaceuticaly acceptable salts and
sol vates thereof. 35 18. A pharmaceutical conposition
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to 17 p arnaceutlcall acce Jt abl e carrier

w*aph thenere WQ@U@/%@MW'?‘Y@F’/ 9 BYEI s piperidiag; magpholine and
thioRisRsHensk. according to any one of clainms 1 to 17 for

use in a nethod of treatnment of the human or ani ma

body. 20. A conpound according to claim19, wherein
18. he Avednyalindfactardiag tveeithei gdaim 13 or claim 14, wherein the Cs.; heterocyclic is

substituted by substituents selected from C.; alkyl, Cs.¢ aryl, hydroxy and C,_; alkyoxy.

16. A compound according to either claim 13 or claim 14, wherein the Cs.; heterocyclic is

unsubstituted.

17. 3-(2-fluoro-5-((4-oxo-3,4-dihydrophthalazin-1-yl)methyl)phenyl)-5-methyi-1-(2-
(pyrrolidin-1-yl)ethyl)imidazolidine-2,4-dione, and isomers, pharmaceuticaly acceptable salts

and solvates thereof.

18. A pharmaceutical composition comprising a compound according to any one of claims

1 to 17 and a pharmaceutically acceptable carrier or diluent.
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5 (a) preventing pol y(ADP-ri bose) chain formation by
inhibiting the activity of cellular PARP (PARP-1
w@anaso228RARP- 2) ; (b) the treatnent of: vascul apCT/GB2008/001259
di sease; septic shock; ischaenic injury, both cerebral
and cardiovascul ar; reperfug on injury, both cerebral
and cardi ovascul ar; neurotoxi€City, including acute
and chronic treatnments for stroke and Parki nsons
19i s aermpoang aeepedies fosany poe Rb@dts 1dg A7 éor $re dka method of treatment

ofltﬁgﬁmr%%ﬁw@)ﬁ\ses such as arthritis, inflammatory
bowel di sease, ul cerative colitis and Crohn S

di sease; multiple sclerosis; secondary effects of
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di sease; I ogenesi s; rraghi ¢ shock
iopiging WP@PVCW@@U“%W%S arthritis, inflammtory
bowel disease, 25 ul cerat ive colitis and Crohn' s
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medicamentfdry fol | owi ng cardi ovascul ar surgery or
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(PABP-pandéntRARRA-R)y t umour ceI l's for treat rrent with
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ameliorated by the inhibition of the activity of PARP;

(c) use as an adjuncf in cancer therapy or for potentiating tumour cells for treatment with

ionizing radiation or chemotherapeutic agents.

22. The use of a compound according to any one of claims 1 to 17 in the preparation of a
medicament for for the treatment of cancer which is deficient in Homologous Recombination
(HR) dependent DNA double strand break (DSB) repair activity, or in the treatment of a
patient with a cancer which is deficient in HR dependent DNA DSB repair activity.



