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WO 2007/ 045877 PCT/ GB2006/ 003889 1 4- HETEROARYLMETHYL

SUBSTI TUTED PHTHALAZI NONE DERI VATI VES The present
wonveuson rel ates to pht hal azi none deri vati veBCT&B1006/003889

their use as pharnaceuticals. |In particular, the

present invention rel ates to1the use of these

conpounds to inhibit the oly
(ADP-3 PESERBF e Tt bl aabs SRR S
ri bose) synt hase and poly ADP- rlbosyltransferase, and
comonly referred to as PARP-1. The nanmalian enzyme

TiPeﬁ:ﬁESeH ﬁﬁenmﬁ re'fa@s tmbhfh'afg eﬂ?ﬁmghd iR uee EQ 8harwaceutlcals

|i cated anmage t
'n reagﬂcglﬂwth% 9re§%9t m%en .r%tefam ¢ b5 A fhpse Pmpwd@mnmbut the
a@uungifmecurnzyrﬂa@p@i@(Mmrnﬁdsé@ag;bfaeak%xédlnewa@em @tDFﬂl

Bl o A B e abond ST § e P

proteins, that all display a certain |evel of
Tlibﬂﬂ?r%ﬂgw n e‘?lﬁg'}rn@l’}fiﬁﬁ ?: @4 ¥§ kl%iﬁghﬂ%heﬂn Bﬁegg'hfag géer{ tﬂ1phcated in the

sigrglipy of @NQ dgmagg howal )ts al@ity torrie@gﬁaﬁanq/rapmmad f@ttﬂ‘é‘\ gingle or
dduBlE R HIEBRAB AmARS] ePARBIZn&.©., 392 f225-268 81938))

enzynes whose catalytic activity are stinul ated by
the occurrence of DNA strand breaks, making them

Thenfagiiheofi Folt (ABPHbSE) olyrerdsss Wn&myrarcsdmah 8BAGEINd, that all

di%ﬁ%}f :%J é%r%ﬁ\tl \Zerll 8“10%10\/ A L Ef%f F%ﬂ%&malrﬁ?@ gggelblﬁ(ihelr ceﬁular
fugétiohe b‘ﬁm ¢ta.i @n@SSamrﬂG(fél 882-89BIR 004D cOfdhis FamnilyiP AR hiithe

fo@ﬁ'der@llnémﬁéf & Fﬁlﬁlﬁ Qta% %ﬂaF lﬁ!e OE Eﬁzg"n%g %Qséa&galglc activity are

hr onbsone” st abi |
StNa{'fﬁ%bv %ﬁccurrzmqf foﬁt@od prfgl@gmakm@ B wHaugHn thedamily.
mechani sm by whi ch PARP-1 nodul ates DNA repair and

R PR T5F PE3r-) Feripso Pt Sl PNA TR R ety indting gene
arpelificationr cell Bivision| diiererftiatiorh apeptodis, RNAdrade B aididrenepaiCas well as
efféq:s) d@tgeﬂélle%ﬂ rRifcth'mss §tabﬁ§ 'r\]/&(g)lrd? QVFé’ag'ég??,iert] al., Nature

Bi ol ogi cal I cance, rin
Gen 92p(1)) 76- 3‘?1@19 - bound, actlvat ed PARP- 1 utilizes NAD
"to synt hesi ze poly (ADP ri bose) on a variety of

HCI ear ta%Fg Tﬁg\ro ei ns, _includi nthop0| soner ases,

Stfies 8P edneghanisRPWHCE BARP iRRpfiates DA repaisapd DAY processes has
idemtifipd ystmpBﬁSnce ifOearmationlet poly JANRikds8 P&alnsathiMothy cellular
m‘cﬁ% Al 3{4 Ii aa‘w n%?sb a}_\ﬁp anogyé %ﬁ%fﬁro et&;%ggwiymology and

trans or T oh.  For
B*&@Qiﬂ%‘l Ql@mficgmm ghringer-VierlageBerin(1888Y Thed?NA-baifnd, activated PARP-1
utﬁi@&‘ll\[ﬁﬁe %frrﬁﬁéﬁ@ polyQaep!. rr%ée? on a‘()@ﬂlétfofbﬂtclgarl BIEEHbfeins,

| s and col on cancer cel her enzyne
‘"a‘t‘i"mxt°P9'S?rn%(ﬁS€tSh@8t°@m'\¢a‘iA&ﬁ 'tSﬁlSﬁrwn @f@b k%eghe@s Bioptys. Res.

cemmon, Pag; 038 ({dd8yya, et al., Arch. Biochem Biophys.,
181, 35 313-321 (1977); Burzio, et al., Proc. Soc.

Exp. Bioi. Med., 149, 933-938 (1975); and Hrai, et
Paly (ADCebasghatite bas ald@becBdé SocetbuiilrBdighant tribsfernmatior nEdry

ol HLER R 1 TR (0SS 0 DA Mol

&aq%bpimpc cells ang1 colon cancer cells show higher enzyme actlwty than the

equivalent normal leukocytes and colon mucosa (Miwa, et al., Arch. Biochem. Biophys., 181,
313-321 (1977); Burzio, et al., Proc. Soc. Exp. Bioi. Med., 149, 933-938 (1975); and Hirai, et
al., Cancer Res., 43, 3441-3446 (1983)). More recently in malighant prostate tumours

compared to begnine prostate cells significantly increased levels of active PARP
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WD 2007/ 045877 PCT/ GB2006/ 003889 2 (predom nantly

wo X6¥ARsd); have been identified associated W t b EE®hs/003889

| evel s of genetic instability (Mnealy, at al.,
Anti cancer Res., 23, 1473-1478 (2003)) A nunber of

| ow nol ecul ar - wei ght i nhi bi tdrs of PARP-1 have been
used to elucidate the 5 functional role of poly

p,@é\&?ﬁném@wplﬂtwawbéem |@Nﬁﬁédea%§6c{1at%d Wurﬂ%bﬂe? lév[al@ A §x91et c

I atin agent s
'"SF&‘P“%)’ (Mi"f‘R@b of P/g f@ﬁ%"’éc‘-"r‘rrﬁ%&@:”sﬁ? %67%62@%)&% and cel |
killi ng (Durkacz, et al., Nature, 283, 593-596 (1980);

BT st EP B PR P O et A e

furetitraah ode ofipelyADBgibssyhétionanlDHAirepainr ésqeds featedwith alkylating
er f t
T bEYArH Rl to Hmd) AR b DNALAha BRARAR and cell

, I sh our
kiling {Bprkacayp al., Batureg 283} §83596 @,@ﬁm I@ep(rgepr Né, aadlationﬁese@'ch 101,
4-fdbgd). Biol., 75 91-100 (1999)). PARP inhibitors
have been reported to be effective in radio
sensitising hypoxic tumour cells (US 5,032,617; US
Subsétilentl3 Buchrithikilbrshad bedSshpwn tderhandeth® effétisfiradigtioh response

| chen f
o B i il ofuerl ey St (AP L BT Pl
Canoer, 4(SppbloWil) csst9s( 1984);rSutilicked, ehal( Ghal Rediat, BioLi75, 91-100 (1999)).

Pﬁ‘glfﬂhlbﬁorél ﬁé\ﬂAe)Flegeg? %Re({ t%%gdé}fgsctﬁﬁ fanQ@E) g@ﬁsﬁtsmg/}\vgoﬂc tumour cells

nimal's ex
(UB 132817 5 l§§/ 5245, V&MS PH1.68D Ky p@(talmtyn@gmﬁdlé}n%m ghemical
mhlbuhdnr APARPLP@NG PARS-2 68&tlvﬁ\] is alsERBERikERMvith rRarkePEnaidéhtion to

vely It Abigs{oT RO thelriest S Ay ob 16 3039008 oot

data indicates that PARP 1 and PARP-2 possess both
FL&Y\&IITAO?& @"Arﬁ{g’ £ ( g%ﬂ{nafs légl%d g&%ﬂl{\ﬂs’tgﬂ@% 'nhresponse to

I ntedance o eno
alkyiﬂhem é@qrn‘twdtvarrg@@@n(mfem sbile rGedéS Denir % .sae-saa (18P5); Menissier
dcEWBEa, ek-al., 28k Nat! 28&@58@2(%% 04028373020 9@7) Ol16ref chfent data

PARP-1 has al so been denonstrated in certain vascul ar )
indicaiesi{baty ARfeh B¢ PARBIPossess both oM§raPPiRg and nahgdundant functions in

thé din@nandeCafiggndrkia Blability, m&dingathem b&hmﬁaleenng%rg%memssier de

M'l%ﬁ'\:?esta}oéﬁﬁg J%%&@@@ﬁﬁ) O(i;ggln radl. cgl ! rE])NA

damage that |leads to strand breaks in DNA, which are

A Fdl@l%?ﬁﬂﬁﬁ lhas %%B QEEH ﬁ%ngﬁ‘ﬂgfﬁ Certain VascBiaPBibses, seb)mc %mck

contributin actor to suc | sease states as
|sthgchlnjerﬁpgp@\gptoglglydp@@oqlcﬁgl Bigghing| Biophysficte, 1014 1-7 (1989),

Sﬂﬁﬁb‘ ré?%P i, Cﬁi?fimﬁesﬁgoo 37&3 485 5.133@9)2) Oxy?é h @adicil DRA. damB fhat leads
Acad. 88 92

96)
‘°PE%’¥1WF§)‘S' Rﬁg ‘H%l'g' %f&éHbﬁi‘E?ﬁSW!éf%"a@'?éﬁdtbd P(ﬁt]R% 14 ?ma@f. n
contibutratfacigreo egdhsdisefase statesas shoag by Fystmk infibiterstiedies (Gbsi, et al.,

J. ?\}581&35 rlggs 4%@%3& 35‘8 et ap P?oé/'\ Natl. c%?)%cl ]Lﬁg?\?’ 9%0%%§ 4692

S0 'beei denonstr
(1899)). Moemltecwﬁm RARK bas hegh dempratratst torplayrardlain thepathodepesis of

haﬁhﬁ%&?c sfmék \RGude Bi 1 bR APRRE:1UACA T ##(8)Y 102945b208

i on o reconbi hant retroviral véctor 1nfections
(20R8)-shown to occur in various different cell types
(Gaken, et al., J. Virology, 70(6), 3992

It has also been demonstrated that efficient retroviral infection of mammalian cells is blocked
by the inhibition of PARP-1 activity. Such inhibition of recombinant retroviral vector infections
was shown to occur in various different cell types (Gaken, et al., J. Virology, 70(6), 3992-
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I nhi bitors of PARP-1 have thus been devel oped for the
wageo7iassaant i -viral therapies and in cancer trear/aB2006/003889

(WD 91/18591). Moreover, PARP-1 inhibition has been

specul ated to delay the onset3 of aging characteristics

5 in human fibroblasts (Rattan and C ark, Bi ochem

| O - Res. 01 665: 67 4)
(RSB uFer Bk 06 e R iR e ke B
theoapias@htl imgantal teatment (WO OH118%01).(d' Adda di Fagagna, et
al., Nature Gen., 23(1), 76-80 (1999)). PARP
i nhibitors are also thought to be relevant to the o
MoreoyermBARP dfinhibitioraliasenesn spasuiaien ta delay e gaeet olaingrheracteristics
uﬂmn@aanoroB%Bﬁé((ﬁQ%n%rmﬁ&k é’sﬂhmeslaﬁ@sﬂﬁ&é t%;nlnp rnonm tdeg 672

Pat hogenesi s of | anmat i on,
(994D a plis may b?a@'@fs@ o tEa e tthéWd’ PlgysD CB@)‘“’&HQ@*E"FBP%% &mcﬂon
(A2 Adgaghh G2 bANatEe Ghl, 3(3), (&BogrDe))l i, B, et al.

I munol ogy, 113(4) 509-517 (2004)) and Crohn S

di sease (Jijon, HB., et al., Am J. Physiol.
FERStintobitotsemt alsh 'rthmaghthh ys retdvant t@ @, treaBieht oMERNGRQY Opwel

d&e ase Iggab f b%&Sg ﬁég@?y' FW(% algcgﬁn%@%é;é StdeQHﬁ\leﬁathogeness of

Spimmsmddlzﬂamm'on JnPORRES a/Wherﬁﬁelat@tTaé@e Zhang, BPQ2dy<LRC
PT&.% wg&%rﬁw@oﬁ@m%%w B! et of. OhiMinBiog 11é’(4} sbo-B¥ (2004))

wher e t oget her’ represent
aaéﬁrqfﬁ§|q'%¢a§%@w HiR-e’f al- fArs.ebl PAYSkeFastoiriesty '—‘é(?fd"’Wﬁ'@’r 79,
dia1icesh emoesented by -L-RL. A large nunmber of exanples
are of the formula: O A %N B R re R represent one

or nore optional substituents. whe 25 Sone of the

Sunesié fite preseetinemdorsl baerirddulisly dpsaribed Q028638 aafass hE1(2H)-

pgg%}églgﬁ%%ﬁﬁdé %i%@fact Q§ IBRIQIS W&»to?éh Wﬁ%c&ﬂyy@rqﬁ%] eve rtr%e eneral

a as ove, and erein
fowla: on, WO 2007/ 045877 PCT/ GB2006/ 003889
0
A
D
g~ AN
RC

where A and B together represent an optionally substituted, fused aromatic ring and where
Rc is represented by -L-R,. A large number of examples are of the formula:

A

@

where R represent one or more optional substituents.

Some of the present inventors described a particular class of the above compounds in WO

03/093261, which have the general formula as above, and wherein R is in the meta postion,
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4 and the exanpl es disclosed have the R group sel ected

from RC4 RCS RC11 RC12 O RClo RCl11 Cl12 c3 Rcs Recs OR
weCHD/045322 NR N2 N RC14 Rcs N N RC14 C13 N RcRa1/adB2066/003889

Y RC13 OR RC13 O O The present inventors have now

di scovered that conpounds wi fh a different substituent

5 groups to those above exhibit surprising | evels of

i nhi bition of the actjvity of PARP, and/or of
afﬁﬁp%ﬁ%a essliscigped taweype Refaue selscled i herapy and

warious chenof hergpi es2 Tn addi tion, khe stlabi ket ycaf

L atmds f thp IQ‘Eresent i ' g9s ingeh al ge®

Ri"mr oved oyer e “\pdfpounds lifded ijn Z_RC®
ﬁrpound_é" _ pr egent RCM
sollubi l'ilty Rn bot h aqmja?ﬁ%m

medi a and phos$ fer sq&l uti h - enhanded 1
solubtility npy be™of use injfornulation thg conpounds

for admnistration by an TV route, or for oral

formulations (e.g. liquid and small tablet forns) for

paedi atric use. The oral bioavailablity of the
Tieoprpsanhigerddrs hines pvwedistoivered thahtdngroundsywithen difiéranicabstituent

i | the.first.. A At i i

oG55 R0 o ARk R o5 S o o
Potantiafign of fignqyr Celtsdp triaieprarycand verious ahemaotherapionit laddition, the
oSO8 it AUESH RS B Pl 1 B TG OB ose

I, n: ) S I . .
RIS SRR L AP Y GIAZE - Sore ot he E9mSUB S dkeoRrCpent pention
al2®sHdw) good 3olubild &t teotty aquedus skdia brdipiospinatéblifen dolltionV2erhanced
s%ﬁiéﬁt&ﬁr%g rl])% ro??%e)%foqp\gla%n t?(é‘ cbr%pou%gé %%cﬁ'gmifs{r&mn%bl’an %/Froute, or
for oral formulations (e.g. liguid and small tablet forms) for paediatric use. The oral
bioavailablity of the compounds of the present invention may be enhanced.

Accordingly, the first aspect of the present invention provides a compound of the formula (i):

0
A
Y
B =N
RD
D/

(including isomers, salts, solvates, chemically protected forms, and prodrugs thereof)
wherein;

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

D is selected from:

0]
* Y1 *
N
YZVYS 1; 2 . 3
, where Y' is selected from CH and N, Y* is selected from CH and N, Y’ is
selected from CH, CF and N; and
(it)
* Q * *\@/* * \ *
- O O
\ / . Q and Q

,whereQisQorS;
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QO 1 Q , and, where Qis 0 or S; WO 2007/ 045877
PCT/ GB2006/003889 5 Ris: RNL | ON, X Y | ,NyyY O

woher7ausm77RN i s sel ected fromH and opti onal | pCT/GB2006/003889

substituted Cl-10 alkyl; 5 X is selected froma single
bond, NRN2, CRC3RC4 and C=O g R\2 is selected fromH
and optionally substituted Cl.10 al kyl; RC3 and RC4
are independently selected fromH R C(=0 OR where R
R & optional Iy substituted C1-10 alkyl, optionally
subgfituted C5.20 aryl or optionally substituted C3-20

et %ggéycl yl; 10 Y is selected fromNR N3 and CRclRc2;
Cgﬁ/ RC2 are independently selected fromH R
%\l , Where Ris optionally substituted
| kyl, optionally substituted C5-20 aryl or
opt naI |y substituted C3-20 heterocyclyl; RC and RC2

tog her with the carbon atomto V\/nlchthey are
waérteﬁuched may form an opt| onal Iy substituted

u ¢ or _heterocyclic ring; and
S\ﬁ%‘ eife?'ggsa"gloﬁ 145 %‘f?&t'tw Camd yrmy togetg her

X\Ms seledtdtifrdxh aniigl€ babd) NRM, CRPR% nd beg; are bound, form

eterpcylic ring; and
Rg;is QQB&Q&‘%&&%@%@} S%a&%&ich %g gt her form an
Rao‘éﬂdt'? oA 'n%ﬁ@ﬁeﬂenﬁmﬁeqtmtorm HeR,eC(F@)OFé vdersoR és dndinaklly
sﬁ&hw{&lm&&&(yﬁb?gﬁ? %Pﬁ)r%gt'_itﬁt% ed,, nyl mptléﬁ%ﬂx Rosstifited B8,

hgt‘é?o%{/c'?' lities Formul a Group

Y is selected from NR™ and CRC'R®%

R®" and R* are independently selected from H, R, C(=0)OR, where R is optionally
substituted Cy.1o alkyl, optionally substituted Cs., aryl or optionally substituted Cs.o0
heterocyclyl;R®' and R together with the carbon atom to which they are attached may form
an optionally substituted spiro-fused Cs.; carbocylic or heterocyclic ring; and

when X is a single bond R™' and R® may together with the N and C atoms to which they are
bound, form an optionally substituted Cs.; heterocylic ring;

and when X is CR®*R%, R and R®* may together form an additional bond, such that there is
a double bond between the atoms substituted by R®" and R,

The possibilities for D are:

Formula Group
*, Y‘l * Y1 \l2 3
N i
Yz\& v CH CH CH \©/
CH CH CF \©i
N CH CH Ny
=




Y Y1 y2 Y3 23 CHCHCHI-l1z CHCHCFF NCHCHW
2007/ 045877 PCT/ GB2006/003889 6 NCHCF * NF CHN
waodd458ZH N CF * * Na, F CH CH NiN N N CPCTGB2006/003889
NNCF*YN N/~F NCHN-~Y* NCHNNI11 1l N,,:,
N A second aspect of the pregent i nvention provides a
phar maceuti cal conposition conprising 5 a conpound of

he first aspect and a pharmaceutjcally acceptable
carrier or| diludht. Althir®&Haspect of $he prdseatNg -~
i nvention jprovides the use of a cpnpound of thm
aspect in | a nethod off treatnment pf the human or Z g
ani mal body—W0-2007/-045877 PCT/GB2006/003889 7 A

fourth asplect oft he present inventi onC'fdrovi det *
use of a cjonpound as defined in the N

CH N CF * l x

N~ F

CH CH N * ! S
—~N

=
Eéo
SN

*
Ol ©

Q

A second aspect of the present invention provides a pharmaceutical composition comprising
a compound of the first aspect and a pharmaceutically acceptable carrier or diluent.

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

medi canent for: (a) preventing pol y(ADP-ri bose) chain
woaowmausson by i nhibiting the activity of cel |l uPar/GBARIB/003889

(PARP-1 and/ or PARP-2); 5 (b) the treatnent of:

vascul ar di sease; septic shogk; ischaemc injury, both

cerebral and cardlovascular reperfusion injury, both

|
ATGE s Boct Be BRSANANBRGU oviosd Y R 3 b St 28 el e
fiegt aspaeief the dpveptiandy themrepaeation of 4 medicament (fury di seases,
(a‘3)uC hprafentifid EUI*(ADﬁanbbég cﬁmrﬂéﬂbn 9Wlbltmg§ﬁé"‘€c% vi F?’ of cellular PARP

cerat ive itis an Crohn' s di sease;
(P Fei gRy/e-PARdOhdar y effects of di abetes; as well as

(B)he @6 tb@meht dfrestu@niseate; @,yﬁti@éhé‘dkt ycﬁaemmwjuﬂ:g both cerebral and

P reTT
aguig amrtehronic teeatroents fon etreleyand Pafkinsorpodissase;diaemgrraghioshock;
lrmgﬂnhétohpdlsetag&agﬁ@% éﬂhhhs fggrﬁllnéfog)gb ?l@éésg rhl(%rratlve e olitis and

henot Her apeuti ¢ agent
Cihngealiseassy muwptewelerqsr% tseoaswc @ffqgfs of Hebetﬁe,easwedi @s amcbe
tr@@tﬁﬁnﬂ dic ébtid:lty RAHE cafiVRs uRl bRFerl BLEISRISES afhBlfordtsd by the
’ﬁg’k L@ at ﬁvd?f '%\%J/Bal kyl ating agents, such as rret%w I
400 SHBT PFYY éﬂ( t enpzol om de and dacar bazi ne
(¢) DT e, as@hsdjuméttil cdrmpoﬂmsrapyemasmotehtiéamigithrhbtﬁrcsllsl fokteeatment with
hRPRLERARn of EMRLES AL eCan. Bxatecan,

Lur ecan, rret ec oot ecan
(hormcarrpt othecins); as well as 7-substituted

h’(‘;SHr‘tic%laF %b%ﬁ&ﬂﬁls ab B@ﬁn@d?ﬂ th¥ hrsggspﬁétrmﬁ%tlﬁ\%ﬂh&%ew%@ used |n anti-

and non- canpt ot hecli n topoi somer ase- |

°§'EF@h°°£%b'”?ﬁ“%E5‘PE?<E’E§F (R A5 elpIPT a!'%ﬁ&v%@a?@eagl@hlas methy
neetiehnédulfordid MNISY, SerhoddoniifieanieRzaPASRADTI®S alsoWith topoisomerase-
1&%1?9&@ Ivt(e\lT %o@eé%n,ﬂapoogczag r :J]tgc?#wgggée?c}ﬂplrsuit%pecag Gimetecan,
Diffemetegemamogareniethedinsyras veall ab y-sobstitutedtiminasilgtecarts; the 7aslyl
c%ﬂ@iﬂgﬁﬁkt BNP 319 Qﬁoerﬁﬁlrd'a%tdﬁ?éclﬁqums%% ?%@ImhﬁﬁtBQtshQrp?s

for the particul ar agent aspect

indrlgcarbrates PR dﬁ?'é%%ﬁ@"ﬁaseﬂ ﬁ@d M rn@t?ttwe fie B beraphemazines, XR

1a5mI/M|m M@d\dmé{\id]ﬁnddlrmbléél Su@flcdh’fb:jrﬁﬁ&% coURIMRIdiveh'Br example,
nisterin 0O a nee I

of e ot ielme P B PR o) Sepebisla0 g sadered method

otiedmimieihtipmfor the particgler aggpbct, preferably in the form

of a pharmaceutical conposition and the treatment of
cancer, conprising 30 administering to a subject in

Gifass firiher gspects pihe nyentior Peayisa for & trepiraent ek disease amslinreted by the

urmfbggn oE AR, teampa@ngd@im:n@t@rmgﬂtotal“sebﬁbtnﬁ hedSd¥@ehtnicht a
co na

useRiER Pl oS sontholrifan Rt o st gevect preferably i
thedouresttal polainyaceiitidal comtbosititrearaitie {reatmiatiofl gancen dom@prising)

aeﬁlngré?ﬂgtd?§ eHh 'n%e@gﬁﬁﬁﬁnen?’g tﬂepaﬁgw :g%%ﬁ%gééﬁ&{nggf a

ent I nhventlon
ce'neowsﬁ apdefiner Erthe first asneetdn éemlwﬁtlomrefe ytin thgdoreraf aof

pR@iEesutivd) |c§|’ﬁpd>s?uoﬁl eg)hﬁl’iéh%usllfbr lHEqIRINAAY With RRGEQR&ERAGInRihg
e strand break (DSB) repair

R BT NP ie SS9 s et o

In further aspects of the present invention, the compounds may be used in the preparation of
a medicament for the treatment of cancer which is deficient in Homologous Recombination
(HR) dependent DNA double strand break (DSB) repair activity, or in the treatment of a
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cancer which is deficient in HR dependent DNA DSB
woepEimssact i vity, conprising admnistering toPE®IGB2006/003889

patient a therapeutically-effective anount of the

compound. The HR dependent DBIA DSB repair pat hway

repai rs doubl e-strand breaks (DSBs) in DNA 5 via

pﬁl@%l@n%cm% §éﬁﬁlehpin I-E{ﬂﬁ@?\%af Bn&ﬁéorgga%lgeédnﬁnsmg

anna and S. P
%mstzsm fezo9 ppient ?N@raﬂﬁvﬁ%ﬁﬂbﬁﬁ@wﬁr amoist pfthel eqroprtiadt
DNA DSB repair pathway include, but are not limted

THSHR A0 O Ve ReiRr B PRSI dexis e prenribSaskp DA

ViMoo ddus DEECOEBImSs BXREQAN é bBABOGRATIMNA heliRQCR. Khanna and S.P.

SR Ay SR AN, el ol B LSRdRo

D@me@m@%y}av inRngs Guf agwIno0BTEed Jo, AWEMMAoagfmnpewm) and
NNB@bZi(?NM@Q%“§5gJM doBEd), AR (i bﬁ?&a‘?b)’ @&kdsﬁ‘lré{m id62578),

repair gat hwa

DS SO 0B, XTCER B e R D o s (Y 0644z, RARSRI (MM 002876),
RADSAL (Mvb 2635795 RADSEB (MDOIZE N5)SBRCAT (NM_ 90728y ERdyed i n

W088e0) ol e 0 B A s

Oﬂl@pmptelmolvgmth@blwepmm BNA DEBoemir pathwap ineludaregelatory
faEths! sticivhd EMSQEME%W% :)Daagﬁg &g ﬁP rCeﬂb{ﬁv\%tS%g 538 1R dord@nents are

repair atrve t'o
alspydepgribegddn Vo, af al. tsrfeena@tZWu Zﬂ4dﬂ83 ﬁ@OHR dependent DNA

DSB repalr pat hway may be reduced or abolished in the
A nor e ﬁancer cells. 20 The activity of one or

Recer ‘HB‘ﬁ‘bﬁﬁ@ RNt g HiR AePaaeer QN IR feppmangpmpiiss r ponsist of one
orpadra vanceneylls which hbvd & sddeckd or ablagated ebilty toepslr DRADSBs through

b ol Aol Bl AR RSB 0L il Dy o e
Pﬁi‘quynéam r@é\mﬂl@émohﬁmﬁt IDEB one epeibre gantanwalis. ar e wel |
character| sed in the art (see for exanple, Wod, et
Science, 291, 25 1284-1289 (2001)¥3 and incl_ude
Tfter%’f'wrﬂs BRRAEOT caeRNels Y ihe Hdanshien PNARSRtgpair pathway may
beatiobeticdumthe oné bEmsnarwrster céllsloF afmmividaaeadin PREAceARHILR s

B i BB BSE IR Panatienh e fghecti b s

r e@nmaéhwayeare well\maﬂaqté‘ﬂssd mhbcﬂertt (see fareyarbyge, deddd; bleait Stiance, 291,

RGAS PRGOS n and/or activity
12?f ngﬁg?or BRéR%CGm(}é%n%)ile{ggg or abolished in

the cancer cells, for exanple by nmeans of nutation or
Inl%@ln}é W@’féd&ﬁﬁboﬂlrﬁdﬁfs $aGafden Belld wWidyPade a BRC&ZM aﬁ&/obé( BRCA2 .

S Bl RO P L) T ) e

ceﬁ&/lg&’algz@neelm,lmtb thiepteodigse maﬁ%‘ﬁé‘creegulBRmn yanﬂféf:BRCAZ ie.
e@@é%ﬁ §ndlaaé@tlﬁﬁ/ of §kCﬁ an%/gleéFkCAzll%g%bé I%%*lée%st)r agohsple\,{d l‘?\mhe

pl genetic nmec
cancer cells, for example by means of mutation or polymorphism in the encoding nucleic

acid, or by means of amplification, mutation or polymorphism in a gene encoding a regulatory
factor, for example the EMSY gene which encodes a BRCA2 regulatory factor (Hughes-
Davies, et al., Cell, 115, 523-535) or by an epigenetic mechanism such as gene promoter
methylation.
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35 net hyl ati on. WO 2007/ 045877 PCT/ GB2006/ 003889 9

BRCA1 and BRCA2 are known tunour suppressors whose
woizbad/uygoe alleles are frequently |ost in tunBAT&B2H06/003889

het er ozygous carriers (Jasin M, Oncogene, 21(58),

8981-93 (2002); Tutt, et alg, Trends Mol Med., 8(12),

571-6, (2002)). The associ ation of BRCAl and/ or BRCA2

AR EAPBRCIS bIL RHoRATIm AR OEREackss Ifbte AN ACHRIL SR uddbenty
lcsuppln)oursgoszte(mm)carrﬂrmuaaﬁn Mathocmeoé 21568) 9B 1-99 €20192); Tutt,
eMﬂ' G BAAS. 3 %\Z@ﬁ %?Zeas Qc;c%rtlon bﬁBl@é&PaW%CAZ

e assocl at e ovarl an cance

me@f'ﬁanse/v'&l kigastganger @M@lhchﬁrmd Hyibie et (RRmica2P dr, é?xapé@Cancer
R8s, ﬂl(@saﬁﬁsi 9t128(|20@é)) GRTifEation of thREEMBYfede, wHi &Sénééc%s%ﬂ:ﬂacm

Bancreas sone preferred enbodi ment'’s,
bincing Reipds a'ﬁ% k?%‘t"é?&%ﬁ@%?ﬁ'é‘tef’d‘f’th&F%‘S%ﬁ“drﬁ?!?réa“ﬁé‘medt i ons,
such as nutati-ons and polynDrphlsns i n BRCAL and/ or

re r etecti,q f
oflietees Mufoh Rty Y o REBRES2 o s 4t SleRti Ak Homeenptine
owand prostatiesnd pansteasf or exanple in EP 699 754, EP 705
903, Neuhausen, S.L. and Gstrander, E. A, Genet. Test,

1, 15 75-83 (1992) Janat ova M et al . Neopl asng,
Instome)prefoues embqdimerts, thepadividyal isdeterrryaqus ferameior mogs Vagations,

s@h atﬁfem@t%aﬁ%an@bélﬂ'h hl§fﬂ§ﬁ@BRm%d/§r5m23 Ssc%r%g%/uélor thereof The
U S \'

CElHE0R 8 ArBPen Pﬁ%@@&&%ﬁ@dﬁ WPEFouE 15 0F hepd fesonted. o

extatpbcin &P 69 7tsl4eEh @05 803; Nachagisery) 8.1. and@Ostiyhdde EgCt Gargt. Test, 1,

%E{’? (i%ﬁfel ¥ B aet"?rhegogza @%Jaféog&)t %z%c%od@@sﬂ uﬁél%r?mrgaﬁ.or%f

ever n
amalrﬁcetmn of lheeBR%ﬁamndim factor BVS ¥ lsi deseribet] imitiyghes-Davies, et al., Cell,
1pkypepd)i de. Definitions The term“"aromatic ring” is
used hereln in the conventional sense to refer to a
cyclic aromatic 25 structure, that is, a cyclic

Meitatiogd aﬂdq;olwwrmnsi@ésesaéw@@mq el iBst rreafet&iéu dt a%esnuc@l&%c.d

o B RelgBitg 1] piBaTE= P A P o LsBHEHoP o P grotom evel by
déteding lthd prgsance oba garianb(pétadmlitatior alidit varizet) pblypgptid@s) .

The aromatic ring(s) may conprise solely carbon

atons, or may conprise carbon atons and one or nore
Defiitionst ons, 30 including but not linited to,

Tﬁé tef %Bmaﬁl?(ﬁf@e& us@@ ﬂeréH'ﬂ {HE catvRAonallddRs@fodBRE fo% cyclic aromatic
C&ﬁ‘ét?' £ l tHé have five or sxlrlng atons. The
S’é‘l‘ ] PriYes)s" 9feéﬁvln%ﬁ%l?qa;}sq9é1 sepanakiesd. 1f a
substituent itself conprises an aryl gr oup, this aryl
'. . d o b [ a
Tﬁé 8'1\?,&‘ %nrﬁ?ﬁs&ooféﬁljt\ea@%lﬁg |1e fsﬁ\égf"ﬁﬁ?é}a r¥p(\e ,mﬁ)é{)é{arr 6\9‘[51& f?:sed
apimstieryds (resultion i eer raphiigras enthtagemégrauphie fpe argrr@tmnr(gém may
céh ﬁsegbfé%amdn% Bgmﬁy §dn'ilﬁ|ls@ @b RbinE ahd 8% or more heteroatoms,
substi t ut F J gengl %r imlarly, the grou
including but not limited to, nitrogen, dxygen, and sulfur atoms. The aromatic Ting(s)
preferably have five or six ring atoms.

The aromatic ring(s) may optionally be substituted. If a substituent itself comprises an aryl
group, this aryl group is not considered to be a part of the aryl group to which it is attached.
For example, the group biphenyl is considered herein to be a phenyi group (an aryl group
comprising a single aromatic ring) substituted with a phenyl group. Similarly, the group
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WD 2007/ 045877 PCT/ GB2006/ 003889 10 benzyl phenyl is

consi dered to be a phenyl group (an aryl group
woanprusiTng a single aromatic ring) substitut edTAEB2M06203889

benzyl group. In one group of preferred enbodi nents,

the aromatic group conprisesq@ single aromatic ring,

5 which has five or six ring atonms, which ring atons

are s ctedfro arb nitr en,..and . .
o PRI R EHTD PR RGPy Bt BRERY grRi¥EfPosisingie arometic
rifkg} anslimedofithtaiepeylgrampps i ncl ude, but are not limted

to, benzene, pyrazine, pyrrole, thiazole, isoxazole,

and oxazol e. [I:I%rone can al so be considered to be an
Ingng geauP ©f Prﬁf‘#ged sineodiments<the pioaeH: ¢radP carpprises p iwgle aromatic ring,

w?&ﬁ’ﬂ@éﬂv@ of &iR ﬂn%“'ét%n%' \Nhlé“ @r@%torh@@r@ sBleete@ framl crbdh, Nivaseh,
our

op bR S 06 Mahchr s cptiply st ulstBran ey S aroups

inpiute, d»gBaTe nobdiyrited ta benzene,gytazine, prble, thiszologisokaaste, and oxazole. 2-

PRYEE B B RLELEn kot i el gag%mgsg Bgkide @ ring

tero one nirtrogen rin
atom(pyrldl ne); two nltrogen ring atoms (pyra2|ne

drbh&ticHhg ABS'siR WdntaiieR saefer%eatqeaé%ur br aganem@m all of the ring
pyrone); and one ogxygen and one nitrg 15

afgfr@m GBEIY 5 Other TR ons ArReleEte TR TNERge; GUOP AIE sulphur,

with aﬁsgentdmra;xyyeafb%rngkﬂreferaéd | Seastle glbnmnaﬁdet & eng Wwittg no hetero
C ar

tons are n
QR LB 26 SR re et DR M LSS 2 eypare
pyrinmigise amtpyidaziee)r onegxygentting atoen (piytonelemd wnemgwaeroand one nitrogen
ik %ﬁ\%ﬁgz }vvo nitrogen ring atons (i m dazole, 20

p@razo e one oxygen ring atom (furan); one sul phur

ring atom (thi ophene); one nitrogen and one sul phur

lfrthé&oﬂhﬁlmn@régfw A dtéms, tﬂhﬂnébiéﬂar%bly abtiRdst@nee Bf thé A6EAtoms are

oA Eml T NGO Ry R S ot Baarls PRERBAYS B outabl
riags iaclydeeevdridl vitht: ene hitignepoiag Bloom(pyrdl); filvestergen ag Atomstiimidazole,

C [ t .

a?ol h‘rae 6&@6[{ rfr@rgt%q ranP {}é %Ipﬂ%ﬁ%&é@t(@ﬁ%géﬁ) cfHe‘Hltla)gen and
ougs@vd%ﬁﬂw atomﬁ@ofé}teéﬂlﬁtth@zw)n@*qﬁs\y ngrogen B@b?nwg%}rmg atom
(lg@(ago;egﬂmwé)uent groups which together forma ring.

In particular these may be of fornula -(CH2)m or
-O(CH2)p O, where mis 2, 3, 4or 5and pis 1, 2 or
T8e adthabp 'nmgjméyu bext oné nigmore Bhlsstituenngro s at any asadiable rimgypdsition.
‘lﬂg Uﬁ:%ghtu %Eseérg s&gét%{'r&ﬂ htaB &r& Eﬁg@rg%}’ %Lh'ep 1161, thio gther a{;mno Civy

erocyc € 'remal n
afiile Camp |he'r@m01echétan Csioggil. eTl?,%rB'@ﬁt'C‘dtnG may algedear e QrinaQse f

SUBSitueAIHrédp3 whithtoGethd? @i d Mg, & PiiBoulaR iésB G Belefofmula —(CHz)-
cyclic ri cont ql e or nore
Br

hePd e B a3, BEY SRR Broageh ¢ ri ng. - Exanpl es

of C5.7 carbocyclic and heterocyclic rings are given
S’E)%-‘?ds@d ri§953: Vme %8'91715‘49%5%&37(1 rﬁ)ﬁ;r’/ a(é%%gg ﬁérglg?b%ﬁgms i'o]a carbocyclic or
heterocyclic ring which is fused to the remainder of the molecule at a single carbon atom.
The ring itself may contain only carbon ring atoms, and hence be a carbocyclic ring, or may
contain one or more heteroatoms and thus be a heterocyclic ring. Examples of Cs.;
carbocyclic and heterocyclic rings are given herein.
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Ni trogen-containing C5_7 heterocyclylic ring: The term

"nitrogen-containing C5_7 heterocyclylic ring" as
waged/oasa7ei n, pertains to a C5..7 heterocycl yl PCT/IGB20)6/003889

as defined belowwith relation to heterocyclyl,

having at least one nitrogemring atom 5 Al kyl: The

term"al kyI as used herein, pertains to a nonoval ent

N%#%O%ong %e%\fl Jgglgﬂ: gT hedellY ‘i‘ﬁu%g&? c@rﬁ&ﬁh§ (9% n?\é%ero%/clyhc

on co havi n
ringy) ag awdwrenatp@ﬁ%!m( t@rﬁ wewwﬁwcg@gsﬁeﬁtqﬁn%wow With eefation to

h&tBbcRy), hliRg alik4st Se 'ﬂirég“eminwonand whi ch may be
saturated or unsaturated (e.g. partl ally unsaturated,

fully unsaturated). Thus, the term"al kyl"™ includes
Akyle TRel terol“alleg'es wabdk Bergin, palakrﬁmyb moagcliemhinkigly, obtained by removing

fl%&r{)ﬁe%l algrﬁ f} J)?t C%?A %@%Xﬂé’ J(\)ydro%tafbon cc}tgP&q[nﬁ %Hﬁﬁ%ﬁorhqltg %6 carbon
atoms 4ynless omenme S@cifi GIB vphlclmxay be elinhatjc @@ﬁ@{cb}: gp@which may be
sk or Qﬁsaﬁﬁétg@(é @tpgmﬁlly Msafu%ﬁ&ﬁ f\fﬂf/ uﬁ’é&ﬂ?@t@d)oﬁhﬁél rtﬁlaol@rm “alkyl"

atons. For exanple

ingluFes the spherlasten slkenyl é\‘WﬁY'WP%’I‘)G wgc'ﬂ%lbxqqé' M %ﬁ%i!"w &%
dieauseenba@dwens. Exanpl es 15 of groups of al kyl groups
include C1_4 al kyl ("lower alkyl"), C1_7 alkyl, and
ClL 20 alkyl. Note that the first prefix vary
Irstbe oordért gt alky! orokies; thel prefixgs (eom S14.fGr, Cxarfal éiya 7§ e ) denote the

!rﬁg§@]’to‘f' EQ’B&{jat%g ydr ran%é %Pﬁ’tﬁ'nbetr B?cdcrbdnsattor% &fdr éxéﬁ'ﬁlé tﬂ?teﬁﬁ “Cia

ast 2; for cyclic |rst8
alyjs s eedyierein.figgtping to qp(q!kyl Qr@uEB%t‘Fﬁﬂ feam 4 fo 4 carbon atoms Examples

of MBW%IKW@@@S urﬁ:muucaj;aam alogt alyToURDS alkichndd®,,, dikil. Note that
no
tl'ted%t prelg mrn)ﬂy ve@ccor%nggf #M?r&%ﬂ%t}qqg fglI x%@g%c%ﬁ Un%%fﬂ%}&]j alkyl

g(a0ps, theofirstydrefix@@)st benalrigdst 2:09) cychocfél{yygro(lm e, firsy p@g yriust be at
163k bic. dodecyl (C12), tridecyl (C13), tetradecyl
C14) pent adecyl (Cl5), and eicodecyl (C20). 25
Exanpl es of (unsubstituted) saturated |inear alkyl
EgAapIps of (06dubstRuted) shaturdted Akl graups inelddé, Gut areabiinited €@, methyl (C,),

{16 bRk e FRARH et canieil Cne et ARSI, s oo
deéy! (Ginsuisketyl (Crie dydeswlt Grh trisigcyd (G tebredenykiGha). rentagecy! (C1s), and

eﬁcBGéd&ﬂ@-z)bUt are not limted to, 30 iso-propyl (C3),
| SO- uy(i (C4), sec-butyl (C4), tert-butyl (C4),

i so-pentyl (C5), and neo-pentyl (C5). Alkenyl: The
Bxamphes af mesupblituted)Ssatisatdd resaealkyl gr@ps mclde, tat @ra nat linyided to,

r on I .
R LB R 7% et Rt ey LRk oA :pna o
hebively) , 35 C2_20 aI kenyl Exanpl es of
(unsubstitut ed) unsatur ated al kenyl groups include,
but are_not Ijim to, WO 2007/ 045877
FBeTPR SbGT FeEeY Seiisai Renghed@ivhgpups.ipgiide, byt are not limited to,

iSo-fro Py €TLY, lisoLbUBHHEsebBity (2-)ptettpityy (C.J, édokpentyl (Cs), and
n-egg&%ﬁggaz, I sopropenyl (1-nethylvinyl,
- = ), butenyl (C4), pentenyl (C5), and hexenyl
(Co).
Alkenyl: The term “alkenyl”, as used herein, pertains to an alkyl group having one or more
carbon-carbon double bonds. Examples of alkenyl groups include C,.4 alkenyl, C..7 alkenyl,
Ca.20 alkenyi.

Examples of (unsubstituted) unsaturated alkenyl groups include, but are not limited to,
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Al kynyl: The term "al kynyl", as used herein, pertains

to an al kyl group having one or nore 5 carbon-carbon
wonrbplestsonds. Exanpl es of al kynyl groups i ncl BAe/GB2006/003889

al kynyl, C2_7 al kynyl, C2-20 al kynyl. Exanples of

(unsubstituted) unsaturated & kynyl groups include,

but are not limted to, ethynyl (ethinyl, -C=CH and

etl?énw (QHMn-XiHJdFLPR%{r&iéhyI ('Cq:'%PFb!gYDZ prlsg rﬁ/{é 132 %:KIY&H -t

erm used here
SCRTREFTYGY GV H(CEDRE8S) Benyy ) Poejpash o). e botesy! (6.
nmonoval ent noi ety obtained by rempving a hydrogen atom
cllcrl ato carpocyclic rin
A T8 /Ry P Bt o B T B ST Aun Ry gy Sseore
cagonteaeion drints melsaEmmlwof(aﬁcywl gapd inalbde/ Cureighyls @d,alkynyl,
szzyé“tyy, junsaturated), which nmoiety 15 has from3 to 20
carb }’1 atons (unless otherw se specified), including
from3 to 20 ring atonms. Thus, the term "cycl oal kyl "

E)daﬁ1‘;‘a|el§ @E@m&ﬁlﬁtl@t&l) Qﬂls@ﬁﬁﬁéd Sfity bt!f;%ﬁﬂdlu&nﬁ:t are not limited to,
r abl rom3to 7

eﬂ?%ﬁléetgﬂﬁrsry C@? °R¥f’y|é‘?r8'ﬂﬁ5gy of;h chHw kyl groups

i ncl ude C3. 20 cycloalkyl C3.15 cycloalkyl C3_ 10
I I f kyl
ORISRl by B o AT oG o
cyelylarqup; that laraamealowimbv@ylemobtamd fom candying achydpgen divm from an
aliSyehic ARy &&%"dﬁ‘a E%beycﬁd’r‘ﬂg@? H%Qﬂb@cﬁ%&om&%ﬁé WAL RRBcyclic ring
m%é§%§¥ %: ohexane % | hept ane é
et Bb'r"lfﬁ%aé ?@9 pargg Wé%"ﬁ@ﬁwéiﬁé'} b isakeatedipyhich moiety
hasdrbmd to\20Icathioh atvens( ((Bipss otitirwize byéoméaj cnl@maiag @ro(n@tb 20 ring
n
at&ﬁé hﬁiugztg{e @ﬁl’?\ gﬁfb%?(@g(r?clugés"fﬁ% ﬁ%-@%sgﬁ c'ﬂog gn)(I s} E:YCloaﬁ(ynyl
fﬁféfﬁb aprReh(reg ps fromr$§at7 uing etethsmbnaopies igrénpd obcyaioatipl groups
lnmmgm&oalﬁwcdl E’éy‘éf%ﬁ Q@éycloﬁ&&)@@&@@ﬁkﬁ.m)

cycl opent ene ( . cycl ohex
nethylcyclopropene (4, dlnethylcyclopropene (C5),
Exampley btyycloaliyitgraes (ichide, butl breaiohthitadad AksskerRAvddGRm:

| | t Ccr 30
ot SR AARRIART (GG BRI O] ChCTne” (5
Cygla@ramleéﬁs)p@ac@éyf@w (Chyuriensatebe (Csb sxgohexese (Gah aycmeptane (),
mét@a&}:lopl%ﬁé@% %ﬁ&hyloﬁ%lﬁ%ﬁﬁan@@ég) mn%tir;l %){&ﬁigﬁtgﬁg
o Blahe byretaliygiopsyt é%ﬁh?@?@h’ﬁﬁtﬂ'ﬁpﬁaﬁaéﬂ
mﬁmﬂyﬂphexme ﬁﬁﬂrcﬂrhetdqumloyieganb i(Cs) istieman bRy conpounds:
SATRIERR rG00)ic b FRARAE oLy 1 NN (C10);
oI ycy C a

ar gon comnpoun Vi ng an ar omatic
cy?'ngpeneu (ﬁde%loquye (Gah @mﬁ@eot@ng (Cs), Zy@ohtixbyad(Ca), 1

méth |dy6|ap@)aer(é@)4) dﬁrﬁ;&f%@&rbl@ﬁob@e%@é)%&ﬂy’ﬁ&]%butene (Cs),
dlmgfﬁylcyc%ggtene ?(,3 ? methy c%clopentene (Ce), dimethylcyclopentene (C;),
methylcyclohexene (C7), dimethylcyclohexene (Cg);
saturated polycyclic hydrocarbon compounds:
thujane (C1o), carane (Co), pinane (C+c), bornane (Cs), norcarane (C;), norpinane (C;),
norbornane (C;), adamantane (C1), decalin (decahydronaphthalene) (C1o);
unsaturated polycyclic hydrocarbon compounds:
camphene (Co), limonene (Cjo), pinene (C1o);
polycyclic hydrocarbon compounds having an aromatic ring:
indene (Co), indane (e.g., 2,3-dihydro-1H-indene) (Co), tetraline
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(1, 2, 3, 4-tetrahydronapht hal ene) (Clo), acenaphthene
(C12), fluorene (C13), phenal ene (C13),

wacepheasant hr ene (Cl5), aceanthrene (Cl6), choPamGB2e1s®03889
(C20). Heterocyclyl: The term "heterocyclyl", as used
herein, pertains to a nonovggnt noiety 5 obtained by
renmovi ng a hydrogen atomfroma ring atomof a

eterocyclic 0 , yWhi ch | et as from 3 to
G REBEeIIEin Ao o Bl AP (O Pasr PG 6o
ackpbenaiibrese ¢C1s), iangpntteemy (Gad),aslantené é8abl y, each ring

has from3 to 7 ring atons, of which froml to 4 are

ring heteroatons. 10 In this context, the prefixes
Heterogychy:3Thegernrhisteroqyslybrasdised hergip,Reftaing frea pghpalenpmoiety

obsthiRE L reRBViIn®h hydrd§&faterh HOMEDRg 2Bdm bf MBetélobdiic coiiuRe which
car

arhon _ataons  qr. heteroatoons., For exanple,.th er
ol TeR &P R 70 PP Slomag Ur/Spisyee FPSEBYK af S 5 Tho 10 are
rifigtietgroatyras.y Prefarahly) ehelviingphas fiom Btor7irimg addnaaref whigx éerp i ds4 are
. of heterocyclyl groups include C3.20
r"?f{eqeg"gfrgé(‘:{g@?'yl , C5-20 heterocyclyl, C3-15 heterocyclyl,
CS- 15 heterocyclyl, C3_ 12 heterocyclyl, C5-12

Irﬂﬁi% %Bﬂéﬂ,qlhéf refikes (é.@hbgzto,et%Q,C(Yél?sl i&‘lb.) déF@tehﬁe hbmber of Iringlg atoms, or
ragﬁ% g{-ﬁf %ﬁ r@p%{{;‘éﬁ, Wﬁ%&%n@dn&%kg}%e ceengs?. %%F e%an‘lple, the term
“Crebasooyiyl’ yds ged hpin, pertaitkdo alheteraayayl gatupl hawing &ar 6 ding atoms.

h irid etidi

el i3l BrpBlefoiolls pdle ¢y et C%—gg?%%ﬁﬂ@v" Cave
heterogyclyl, GBaghetaretyiclie Ca-2 hetemicyshrGpahetsp@yplyl €5)0 heterocyclyl, Cso

3 | .7@5@\'&. ,Fﬁﬁ’ar i %teﬂo& .0| e) (C:r ' ) '

B R o B e o S
tetrahydropyridine (CO azepine (C7); 01: oxirane

Ekérdples ebnadnatyeli¢ Ridtprocycho hops intiedd, thete obtlindtad tq, @Go's§ derived

o ol e (di hydrofuran) (C5), 25 oxane (tetrahydropyran)
?éG), di hydropyran (C6), pyran (Cr,), oxepin (C7); SIl:
thiirane (C3), thietane (C4), thiolane

l\%{é&?ﬁﬁiﬁ){@ﬁ,ﬁz@ﬁ&ﬁm@ﬁ bylg&ﬁ%e t(t%ﬂ?ér@ﬂl%pyrro(l%) (Cs),3 %yrrggne (e.g.,

et r ahydr i opyr ) i epane : :

BRI R PP OISR AT IR S bl SARE I Apszole) 409

plperidina(@z), (iBgdropidinei (GF)catrallydcipyrinedS)), azppma61)i di ne

(diazolidine) (C5), imdazoline (C5), pyrazoline 35

(di hydropyrazol e) (C5), piperazine (CO WO 2007/ 045877

Qrowiram2(§ek P 4), QAPIEdtEtralysfgiyRYdE D oRepioldiygrefiyan) (Cs),
| RNRGH i RYeky, 9 e ;

ogfﬁ%(éﬁrtrgl soxagagll) g@zdgg§j%§r’r%r ﬁ%ﬂyﬁ&gx%) , P

t et rahydr ooxazi ne (C6), dihydrooxazine (C6), oxazine

S GbijraneNCS] thietdmeaCa), thivdareCjrahydhitiaamiene)i (Ge), HESE,

.Iﬂrdrﬂf ' . N201: oxadi azi ne (CO 0151:
({gﬁgt hi 5@%@%‘5&%@33&%?’% ane (thioxane) (C6); and,
O.: dioxolane (Cs), dioxane (Cs), and dioxepane (Cy);

Og: trioxane (Cs);

Na,: imidazolidine (Cs), pyrazolidine (diazolidine) (Cs), imidazoline (Cs), pyrazoline
(dihydropyrazole) (Cs), piperazine (Cs);
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10 N101S1: oxathiazine (C6). Exanples of substituted

(non-aromati c) nonocyclic heterocyclyl groups include
wohow@4shari ved from saccharides, in cyclic foPar/GB2006/003889

exanpl e, furanoses (C5), such as arabi nof uranose,

| yxof uranose, ribofuranose, fnd xyl of uranse, and

pyranoses (C6), such as allopyranose, 15

‘i‘i tt%f? faR3%0e (ga)g&"W&&Q?&ee&céﬁ%%ﬂgéﬁ&%%%e (Ca), fihydroisoxazole

ahose, ranose
(Qs)a rr@mhpmd@e), teSpthtpoxeme (&) Hibydraguazipe (%t%%@g/@sy |

The term"spiro C3.7 cycloal kyl or heterocyclyl" as

rs to.a aIkyI or C3.7
'P6{]'9€?‘J§Fy thi 4?53']‘% Cffe&h'?rﬂorgm'f‘% ring by a single
20 atom conmon to both rings. C5_20 aryl: The term
as used herein, pertains to a nonoval ent
N?Td O%Q'a%[%gloshed by renoving a hydrogen atom from an
aromatic ring atomof a C5-20 aromatic conpound, said
O BRIk ATxBRRNE (tABxarR) (¢ gr nore rings (e.g.,
?ﬁsed) @%yhaw ng fnr(()m )S(at?)( fggpl ng 25 atons, and
wherein at | east one of said ring(s) is an aromatic
Ny0,8¢. oxathedzeiedqbl)y, each ring has from5 to 7 ring
atons. The ring atons nmay be all carbon atons, as in
"carboaryl groups" in which case the group may
Exsonplesf enbdtitutdignorefromatic) nanogliahetd@deyziyl graviisonelyde’ those derived
fr&ﬁ%’&harﬁ%sﬁﬁ%{mib f*mOfor nﬁﬁé ﬂfré/r{osgsf@y §uéﬂs%atﬁﬁbfﬁ}%ose

have ring heteroatons 20 car ryl” groups)
lyxefereners, ripafyrangse, andxylo qﬁartseomdcpvrapﬁ%@é%ewcb &8 afleryranose,

albepEaidee, (JlucopyriMiedythannopPandda Phlidpgt=nbss, idobyr@hese,
ntthrac ne %g&%#y%henanthrene (Cl4), and pyrene P16)
SRE A EPRAT0 &

R¥ ring atoms may include one or
nore heteroatons, including but not limted to

S&W@S"bycl%lm 9 gﬁéieroé\fégl Sﬂ'{jftéﬁn “sﬁi?b & = cyt:\@élﬁfl Q\aﬁé{emfyclyg) as used

group his cas conveni en
h‘?’@'(‘e’refeé%t"taoosascy%{w“@!%072%%7??'@?%%})"37 ng Jclj{i'eéd?) anqiph@r @B%’V a single
atoficor{rionde Betheings.i Nng at ons, WO 2007/ 045877
PCT/ GB2006/ 003889 15 whet her carbon atons or
het eroatons. Preferably, each ring has from5 to 7
Crioagyl:dihehrm “6f.20 antiias luséd lmareil, pedains fr @ mpnowglent moiety obtained by
ré?'ﬁ;vﬁ\"g%"ﬂy@%en %mn?él é)rt)m%c dl%ﬁ di6th Bf ﬂ@r%&og{aﬂ%:‘ Qg‘mpound said

inclu bit are not [imte et eroar groups
cemppund 0@6“9 PEFNGuPrANO (’b’i@B’IeéTQS fel‘ﬁ dﬂ??é‘h@"(’ thHY'BSF @9’" 510 20 ring
ayis| arldaviersio bBigast bnd cfaail ridg(s)isSmtirddaicehg. PRYdralpledch ring has
fr8m52t grazol e') t hazol e, oxazol e, isoxazole, thiazole,

P'Sot Ril 420 Soxadi azol e, tetrazole and oxatriazol e;

and Cr, het er oaryl groups derived fromisoxazine,
Tﬁé/ ﬁﬁdjétaﬁls ?'5:_)@ %)I carB¥T AdRg] a[%‘?n “c@ﬁoogry%r@@sn Wthh case the group

yrim di ne di azi ne; ‘e.g., cytostne, thymn
"@V&E’F"Ie)"e“wedffeﬁéd oEsA Gﬁwﬂaw@?’y SFRYPt 1 a2| ne. 10

Examples of Cs.oo aryl groups which do not have ring heteroatoms (j.e. Cs.oq carboaryl groups)
include, but are not limited to, those derived from benzene (i.e. phenyl) (Cs), naphthalene
(C1o), anthracene (Cy4), phenanthrene (Cy4), and pyrene (Cg).

Alternatively, the ring atoms may include one or more heteroatoms, including but not limited
to oxygen, nitrogen, and sulfur, as in “heteroaryl groups”. In this case, the group may
conveniently be referred to as a "Cs., heteroaryl” group, wherein “Cs,," denotes ring atoms,
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The heteroaryl group may be bonded via a carbon or

hetero ring atom Exanples of C5 20 heteroaryl groups
woehbwh4sonpri se fused rings, include, but are ROT/GB2006/003889

limted to, C9 heteroaryl groups derived from

benzof uran, isobenzofuran, bgnzothi ophene, indole, 15

i soi ndol e; Cl0 heteroaryl groups derived from

' l.ne |soq i.nol di azi ne rido
il BrbBF siots BB Rplo S PRILAOY, 3rh 5 v e S i i, o
whichfidmed to 4 Fieaing holeeatdnsyl , het er ocycl yl, and aryl
gr oups whet her al one or part of another substituent,
may t hensel ves optionally be substituted with one or
’ﬁ?ﬁ%@s@?{%wga@'@ﬁ gefeapﬂ"?%lﬂﬁet pie PEene) dmitedrty, Grfepterparyl groups

desidketi ftdnofuedn BK&IS) thtdpﬁ@teS(tHnd@t Mroléﬁ(b%) Hﬁd&oie (F3 drag)le

pyr£ A?gtdﬁ"éf)leé J%?' tca%mle '?05?202‘3(5}\% % 'Sﬁt @fm? %ﬁagwole tetrazole
angromtpaz(ow sod Celiaderpargll groupsaisrived @bnvis@dakins ypygdioe pzineR pyridazine

(1834i2hel %&ﬁﬁ@%y ¥ ldeanL@g (@t&%&ﬁgﬁ[nreegrlaé g 3l§azm(eg?4-d%zme)

het er o¢
a“F’é’FE’éF‘leed to as a CB 20 aryI oxy group) preferably a
Cl_7 alkyl group. 30 Nitro: - . (nitrile,
R, wherein R

ol ol i %Pafé%ﬂﬁﬁ?e " S 061 71 ky!

group (also referred to as ClL_7 al kyI acyl or C1 7

Ex‘éHﬁ%@ %Y%g Eée ok e?rglg@sgvﬁl{l ﬁip}z Le nggéjﬁré u%e pteardc% ﬁ%ﬂlmlted

to (%|h§t§er96@fl efquwd@reyeégowewﬂaarym@ymz)ofurm @qu&ibcbgheae, indole,
isdifklole; @thféﬂﬂrﬁﬂﬁﬁzg d&fvE4 ﬁﬁ%%ﬁéﬂ@é@&m&ﬁe %'ehﬁ'ddléfngu P.
pyEgoper e oﬂqgec% Ig{roup\?jerlwrzac r% e, but are not limt
t APy deriveg frop) Fsrigiepignd sNEny | ) |
-C(=0 C(CH3)3 (butyryl), and -C(=0 Ph (benzoyl,
rgﬁanﬁ%yl g{efeg%ég&?lyal(ac I?P&%)L (_Y&\eg{ rgpoh% o i a ng/tFjr stbstituent,

may dperoyyrs ol be Wblsﬁutﬁﬁ witk peg Or BB TrIUPE eefected fiom themselves

an@AEidRion® sGlatLcAlsivled @6BWP, a C3_20 heter ocycl yl
group, or a C5_20 ar yl group, preferably a Cl.7 alkyl

group. Exanpl es of ester groups include, but are not
Hala: afr,t-€ld-Brt and 4.C( =0) OCH3, - C(=0) OCH2CH3,
- (=0 O(CH3) 3, and -C(=0)OPh. 10 Amido (carbanoyl,
car bar%l am nocar bonyl , carboxam de): -C(=O NR R2,
R and R2 are mdependently am no
substltuents as defined for am no groups. Exanpl es of

EtRdP -(é)?% wherein R is an ether substituent, for example, a C,.; alkyl group (also referred to
as a Cy.7alkoxy group), a Cs.z heterocyclyl group (also referred to as a Ca.o0 heterocyclyloxy
group), or a Cs.x aryl group (also referred to as a Cs.aparyloxy group), preferably a C4.7 alkyl

group.

Nitro: -NO..

Cyano (nitrile, carbonitrile): -CN.

Acyl (keto): -C(=O)R, wherein R is an acyl substituent, for example, H, a C47 alkyl group (also

referred to as C.7 alkylacyl or C17alkanoyl), a Cs.0 heterocyclyl group (also referred to as

Cs.20 heterocyclylacyl), or a Cszo aryl group (also referred to as Cs.o arylacyl), preferably a C17
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groups include, but are not limted to, -C(=0 NH2,
-C(=O)NHCH3, -C(=O N(CH3)2, -C(=0 NHCH2CH3, and

WO CHoTOUM7CH2CH3) 2, as wel | as am do groups in ROTA&B2RIL/003889
and R2, 15 together with the nitrogen atomto which
they are attached, forma hegerocyclic structure as
in, for exanple, piperidnocarbonyl,

iJPAB02 HAnPRE R gl RS BRCIARRANG 0 Bt v
-CERQICHIHb GRsapient), sCEMGEHe thtyiuent -S(=0)5h (esanyll Rena®).

hydrogen a Cl-7 aI kyI group (also referred to as Cl.7
yl ami no or di - 7 al kyI am no), a C3.20

C%@%KW&Y'?I"‘CG?OGBC’HM a C5_ 20 aryl group, preferably

H or aC17aIkyI group, or in the case of a
cldc!

e s gl i e 0y B SEORRRAT 5 By er
subsiituant @y@kample | Gy-aéty] grguil, adhchetesocgelyligngpaoom s ar
5?6%@&39!{/ %Bﬂyl%f'%_l%xah 6s HidRier Eé"fn@lu@é’tbul ér@‘nbﬁﬁhlted

t°’aﬁE@§CHN%O)@QHﬂ%T’Se§ 0@) @Hﬁ)e aﬁﬁf?\%%@%’h ps incl ude

but are not limted to, aziridinyl, azetidinyl,

i di i.di , 12 -
% 4ol ol SERREHAYL o IR, yagaen Ry end
e indenendently taivinccubbliteerdsyian defied iy sminwygrixpss tlasmplesibismido
st r'R:ﬁldE Bt 9% rQ;Y nrﬁi‘il%ﬁ tgf d(it%NﬁUbé(—H)NﬁBHS C@%&}N@ﬁ%»

for exanp X"Kih f'boxyl at e and )
-C/chg)NHﬁﬁ&Ha( aWQ.(n@Nﬁf‘Hz Ty W) aREMigggPeRsn mhich &' and R?,
to@elmr(éilf\'ivltﬁ tHesditrdgen %goné %Qf]hkfhxtﬁémér@ latt?dw&i Hergeahetdrobycli structure as
. oup, . .a e ou or a Ch-20
n Jpt P hibersherapant yaptsmnagarabay FhiRinrSfnegeronies
piparafinyicatbogylH, and R2 is an acyl substituent, for

exanple, a Cl.7 alkyl group, a C3_20 heterocyclyl

gr ou r C5_20 ar gr oup, preferably a Cl 7 alkyl
Afg%uﬁm%x\ahwé?% Gnd 5%9&%%@*\%@@'"9 Substitientspigr exanwle,

hydfdgeh,id G tﬁﬂkyltgmup (We’f@)e@'ﬁ as 89, alNﬁﬂln@kal@ﬁlﬂo a Caao

he&r?cgmﬁr%up gra |CF12° ary#:%rrou% é‘%{ﬁ%@y q;8 (90 137 W (%,(%/up or, in the case ofa

“cyrdit eininaigroyp, &H@ngﬁf Haltenrtoggter wumhzmm/gems@mo which they are
at@gﬂ—éo%ﬂ g@(e%@&%&% nn!;?ma é\lfrg?n 43?) Nrn&lii sS @%%&%Iﬂ(} groups

infes il ¥ T e i dé‘H‘{q Fp, AHGHICH NCHALL),, and

-Ntphi ERamples ofﬁ:?bll&@nﬁlﬁ@gk’lﬁﬁps lﬁdﬂtzde%utlaﬁe ot Nmﬂé?(ﬁilé, azlmdényl azetidinyl,
supst j t uen or_exa dr ogen, a,Cl. 7a .

PRI SRR oier R ey sy tphaotss! Sttipprnotino. n

pagtiayiap , thepeyslicaraibb graupsl may be sehstitate@bn Tadieing by ginp ofithe substituents

déﬁﬁmrs%o,oéxa%@c% ﬂ%ﬁ%ﬂlﬁ&%@&&gm AN R/Etz limted

NHCO\|Et 2, Nl\/E CO\|H2 - NMeCONHMe, - NVeCONHEL , -
ANWammW@R&%amHﬁbmld&buﬂ&uum )for example,

h)‘sd{rJ s uH ﬁ?(qur%L}p g%%emcg tl%rsdpnor% bs 20 aryl grogp pre)ferably Hora
Cir alkyl group most preferably H, and R? is an acyl substituent, for example, a C.7 alky!
group, a Caop heterocyclyl group, or a Cs.0 aryl group, preferably a C4.7 alkyl group.

Examples of acylamide groups include, but are not limited to, -NHC(=O)CHjs ,
-NHC(=0)CH,CHj3, and -NHC(=0)Ph. R"and R? may together form a cyclic structure, as in,
for example, succinimidyl, maleimidyl, and phthalimidyl:
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al kyl group, a C3_20 heterocyclyl group, or a C5_20

aryl group, preferably a C1_7 al kyl group. Exanples
woRoaagssoxy groups include, but are not |im te#CTaB2006/003889

-OC(=0) CH3 (acetoxy), - OC(=0) CH2CH3, -0OC(=0 C(CH3) 3,

-OC(=0O Ph, -0OC(=0 CoH4F, and7-OC(=0) CH2Ph. 15 Thiol :

-SH. Thi oether (sulfide): -SR vvherei n Ris a

t hi oet her substituent, for exanple, % 7 al kyl group
(also referred to as a CL_7 aIkyIthlo ghoup% a C3.20
het erocycl yl groT or a C5.20 aryl u preferably

a Cl_7 al kyl groyp. Exarrpl eg!l of CL.7 a | thi o groups
i ncl ude, but Oliny O 20 - and
- SCH2CH3. Sul f oxi-de (sul fi : -S(=0 erein Ris
a sul f oxi de syshivicgent, hRkirfyaMP| €, phiaglay? al Kyl
group, a C3_20 heterocyclyl group, or a C5.20 aryl
group, preferably a C1_7 al kyl group. Exanples of
Ursidd:f m&(ReryRa%Ppme'rm Rtaed R1uré indegendeitlylantid @dbstitoents, as

8 6. SRSyl SR NOFER v .o
gr@»paﬁﬁmhétarocnclyr grakkyr a Cye@ybgroup, @Barabln bydseasnyas layG ralkyl
grélfpO LI’Ef?(amﬁl(es 8f L@dg&oﬁﬁy lhclgcﬁé) Yt ar@ﬁ&fhﬁﬁt@@{o}’ I\ﬁ-lC%NIZZ, q{lljfdeHMe

f one s I ncl but
NHGONE-ATEORES - Bt MRS errd bR, “NMeSONFEL -
NMECINELRBMeCANECNECNHRINd  4- net hyl phenyl sul f onyl
(tosyl). 30 Thioam do (thiocarbanyl): -C(=S)NR R2,
wherein R1 and R2 are independently am no
Acylgiistreverserastsr): €3C(HOIR, mbgreiroR iscam avglogyr sbpiuentxfamgpiaegleps Ciy

all@ @, @ létﬂ%tére %ou!)bw ro 5By 5D, ; alkyl group.
%m%%m@ug;@'mww?EW#%gza@%wmwm

O@'S'WW% ROC(=0YB(CH: OG-0 MM I (RO HLRS afdl-GT{=09CH,Ph.
substituent, as defined for am no groups, and Ris a
sul fonam no substituent, for exanple, a Cl_7al kyl

Thiplo@hl. a C3_2oheterocyclyl group, or a C5 20aryl
group, preferably a Cl_7al kyl group. Exanples of
sul f ona 5 but are not limted to

I ud
Thi ﬁg( QHEDQ%C;B#{‘ %ép%;sgghggtﬁar SuRp!tyesy, Gr-eppis B Cr- 7alkyl group
(ame Référmsdee agh Oy ealkylithio ggsupy) raazstzmteré@bm drblﬁn ab@@?zobfﬁér@dp,
Pregl e‘&l té;;g ?&YI%I’TO({IU p%garze}g%?(ﬁ 7 a\@&mxc{ q{gl&séncwéig byt are not limited to,
-Setband -ﬁ@ﬁ@@Hs Thus, the above definitions cover

substituent groups which are substituted. 10 Further
Preferences The follow ng preferences can ap

SWIREEF wUHReE -Yrothuhgrbdeind sulioddn %ﬁ'w%é?reexamp'et a Crralkyl
greypp b iCg.alhkterocydyllgroupher @ﬁ&aﬂtgmuﬁwﬁrﬁfam a Chaalkyugedp.
E@Hﬁl&@%{ &ullfaklge%l%hpsr lﬁtﬁﬁaees S&ta(?e nomﬁmlted {0, S?lg)fcﬂ (lj yS(=O)CHQCH3

Sulfonyl (sulfone): -S(=0).R, wherein R is a sulfone substituent, for example, a Cy.7 alky!
group, a Ca.z0 heterocyclyl group, or a Cs.xaryl group, preferably a C, alkyl group.
Examples of sulfone groups include, but are not limited to, -S(=0),CH; (methanesulfonyl,
mesyl), -5(=0),CF3, -S(=0).CH,CHs, and 4-methylphenylsuifonyl (tosyl).

Thioamido (thiocarbamyl): -C(=S)NR'R?, wherein R and R? are independently amino
substituents, as defined for amino groups. Examples of amido groups include, but are not
limited to, -G(=S)NHj, -C(=8)NHCH;, -C(=S)N(CHs),, and -C(=S)NHCH,CHa.
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solely carbon ring atons, and thus may be benzene,

napht hal ene, and is nore preferably benzene. As
wdeswrufssd above, these rings may be substit ut edT/AdB2006/003889

in sone enbodi nents are preferably unsubstituted. 20

If the fused aromatic ring rwpresented by -A-B- bears

a substituent group, it is preferably attached to the

atomwhich itself is attached to the central ring P-

to the carbon atomin the central ring. Thus, if the
Sulfosantinar-HIRISE)AR, wherels Ra isrrarahe sybistigentt aredefined foF a0 groups,

arm R QhifonstHRS SubsttubR Yot SampRVA Cl, {?alktyhg}oﬁys) AL, heRAIO¥II group,

usufaS terned t he

S
o ﬁaww'.gaqvpowetw%gwaﬁﬂﬁ%ngxmaplsf g supaming Groups iclude,
bt wbshiat timied toi -NHB(DRClah NHHRORPK axy/-N(BHY)BEO)iaHe or
hydroxy group, and nmore preferably a C _7 al koxy
group (e.g. -Owe). 30 If the substituent is a halo, it
Asrmgntidned abeveathetgnaips that fprm therabgveplistadsubstitugnt giigeps, .9. C17 alkyl,

Cgﬁthgé"cfi‘:?élﬂ Ang C:&E'Eodnﬁ Lrifa ayt tﬁ’él‘ﬁse\v%s Bé %&&%ﬁak&ld\/ Tabs, ttltilaeabove definitions

osl tion gtre erably chioro or fluoro
C%VﬁaSLrPéFfée"tﬁrféPéMlﬁh;?'%%UB fged-wo 2007/ 045877
PCT/ GB2006/ 003889 19 Preferably, Dis selected from

rRhfen rec?erg f: uor o- phenyl ene, pyridyl ene,
ene, furanyl ene and thi ophenyl ene. Mire
The fellewing prefarerces s@ applyde efghagaspect of the prgsent inveRtian, where
%@,ggugreferably Dis selected from ):/(F N/ \\ S 10
st preferably Dis: Preferably X is selected froma
single bond, NRN2 and CRc3Rc4 and Y is CRc'Rc2. 15 In

IS8 Breg Bt Atlic AN, the fusel SroNBAIZ rind(8) refresentelyodiBrndferabliReonsist of
3R e Ao Rl R0l e S b o ooy

beiese Aefdrsdberkatoge, tiRse riagrimBGR substitpted ket inlsiometgmediments are
prdferbiSly hivdubBRiter ef erred that RC3 and RCA are H.

If the fused aromatic ring represented by -A-B- bears a substituent group, it is preferably
attached to the atom which itself is attached to the central ring B- to the carbon atom in the
central ring. Thus, if the fused aromatic ring is a benzene ring, the preferred place of
substitution is shown in the formula below by *:

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

The substituent is preferably an alkoxy, amino, halo or hydroxy group, and more preferably a
C17 alkoxy group (e.g. -OMe).

If the substituent is a halo, it may also be at the 6-, 7-, or 8-position of the phthalazinone

moiety, but is preferably at the 8-position. The halo is preferably chloro or fluoro and more
preferably fluoro.
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20 In sone enbodinents, X is preferably a single bond,
such that RDis a five-nenbered ring. In these

woanpoussds it nay be preferred that at | east oRETAEB2006/003889
RN, Rc' and RC2 is not hydrogen. In sone of these
preferred conmpounds, only on® of R'', Rc' and RC2 is
not hydrogen. In others of these preferred conpounds,

t - ' RE2riheNG r
PR DIt nd pherfine Mg drEn e Bl TEeK, 3R Sene,
furgnifepeeanditaioptenylengyl kyl , which are preferably
unsubstituted, e.g. nmethyl, ethyl, propyl, wth nethyl

bei n eferred in some conpounds. Wen R'' is not
MHV&W%@%@YEﬁﬁﬁgﬂﬁ?P%%“preferably methyl, with RC2 being

preferably sel egted + *and _Ret byl x
preferably i@ 30 007/ BA5877 P 006/ 003889
20 When RN1 i s< bydrogen Fma pr ef a¥: that R C2

is also hydrogen, and that RO1 is Cl1_4 alkyl (e.qg.

methyl ), preferéa stituked.at.dtstesmnus with a
carboxy or am do royp. TF@E no subgtituents of the
ani do group, togeth& with Qte N ato o which they

are attached, are preferably cyclic. The cyclic part
of the am do qrou is preferably a C57 nitrogen 5
Megpreierabing instlestercymi ¢ group, for exanpl e,

pyrrolindinyl, pipera | .~ homopi per azi nyl ,
pi peri di nyl, phol i [ off fch rther
substi t ut ed, fas_descri~hed~abova partkcuyl ar,

substituent groups may include, but are not |limted

to, hydroxyl, substituted and wunsubstituted Cl.4
vBstYdferbBly 8 is:"et hyl , hydroxymet hyl, net hoxy-et hyl,

di met hyl am no-ethyl) and C5_7 heterocyclyl (e.g.

N- pi peridi nyl, norpholino)T8Preferred groups for

RNl i nclude, but are not Iid to, Cl-4 alkyl (e.g.
methyl), preferably substitwetFat its termnus with

a carboxy or am do group, and additionally an ester

group. The am no substituents of the am do group,
Prefryehih¥ is seiectedtiion asingle hend NRfTT and GRI&R ™ and Y inCRERTRd.

are preferably cyclic. The cyclic part of the am do

group is preferably,a C5 7 15 nitrogep contgi ni ng .
qué)fn@rqgag@ eetsg%( ’ f&th@wgl’m ﬁ, |Ro‘| andR n{fe preéferably H and it
isgurfrer prefarel that RFT® P ot embodinRinReEXiICRPR. In these

oAt S Bl A e

may include, but are not limted to, hydroxyl,
IsddhitdribebiRnRNA idrateRbly 4 st dlodnd ducRitol RP(Ea fve-MEHEWFLd ring.
hydr oxymet hyl., h droxyeth%%, net og%-g;h 1, .
I QoY aYACH I e RR rolarien st o leRgk K P 4R 4nel 2 s not hycrogen.
INs@rhe off theblepydferreteapipolinds0dnly afk IMRET, RCaamd RFris ﬁdtgy?]rbm. In
Y [ t
o7 BRE SR 3D S e PSR! QB0 N
enbodi ments X is,preferably C=O In these
Pﬁm;ﬁg%@%%rlm B9 6hcRA8, 1t SrefoBilfited %3(313 %‘k?gf\/ﬁﬂrhéfe%ferably

[ a ﬁyl, and are both nore preferably
unsubstituted, e.g. methyl, ethyl, propyl, with methyl being preferred in some compounds.

When R is not hydrogen, R®! may be preferably methyl, with R°2 being preferably selected
from H and methyl, more preferably methyl.
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25 I ncludes O her Forms Included in the above are the

wel | known ionic, salt, solvate, and protected forns
wofhod7lesss7 substituents. For exanple, a refereRCEGB2006/003889

carboxylic acid (-COON) al so includes the anionic

(carboxylate) form (-COO ), 28 salt or sol vate thereof,

as well as conventional protected forns. 30 Simlarly,

i ¢20 i
10 R RERch.J iy RIBndd PRIl KBrdglf, BMARE! €., aly
(e gr Batpy!). Erferakivn mmsttutes o iierpiRpowiitrcasheXy or gyidagreupgJhe
anﬁé@ﬁ?@ﬁt}:@rﬂ@bf th@?rﬂﬁ@ gtR@, tf)@étﬁét‘]r vgth tl@eﬂ‘l\l avhe vﬂﬁc,?hliﬁey are attached,
| r .a referenc a I OXY. 0 al.so .
ars R Yol o v P PR Bmde grourys ety & Car yikpaen
cohfamirgdfeterayclivagdréupa®or examvyee pyoolatingr pperadimd Hooopipeating,

N o\V/ X . 1
o Hor Ao )T AL, SR oot
padicglar syestitent grpypsdeRyetivies byhape eotiimited ta, kyeoxyl syhstituted and
urlg_aﬁsttiftu%d @\l 2K9AERL Mk, ﬁmfr{b)@ﬁ\'eth%/@ AeihbkyOtRYI] dimethylamino-ethyl) and

i asterioi sonerjc, .epineric, Stereoisoneric,

Car i eé?f’é’?')"é?'ggﬁ'ﬁ\p@;‘qi@?’i'Bq{ﬁrl‘oﬁ'"@r anonmeric forns, 5
including but not limted to, cis- and trans-forns; E-
PiiffteatolhdTor RErincide; b 3fk ft iBAdEFo, CIER PR, B, HrdRrably
substtgedgt itS(tet)nirmsdvit(\ a)cafk@p(yrgr; amigegreup, asd gfiditionghijan ester group.

THYHMIAS SufsRUuEMs oﬁb{@am@e@r@g ﬂo?étﬁ’ér'mth t%/10 elon@lwhichitRky are
anticlinal - and 0

forns; a- . rms; .axial and
aiERREY BieiPariereli i S SYCIICRAL) 106 4rPQerou rRgelprghlya Cor
nigoyen lcantbiaing ihetefaaydtis graupcfor ©@ntple) ayr'rcmnmm{pmmnyl, )
el paSg nf i, SFREIph il pRca e
deserbedgbpyen elnfrartigplar, subaditneatdreupsinpydnatugebleut aggf not limited to,
hydkdxb e suatituRalanaanrBfiutt @ ClBalky! 0. Snditfi thydBXymfidityl, 3 droxyethyl,

di scussed,_be| ow for taut ric forps,” specificall .
eI STERTAREC I A0S eutereo eV o S APHEng: o ieo)
Whtrelappropadte (the aloova ptaférendes vy e itai@mir onfbination wistosachother.

which 15 differ in the connections between atons

rather than merely by the position of atoms in
Inggmeembogimentsxhigiire,, anditegsecmbediments X ipkrefriayly GFQun these
embddiidents, RNAHd R'8 aREpreRAbly déRbted Srom H, TRl @ﬁﬁﬂ%&rﬂ drd Both more

sfr%?g_:]lr al isomer, a hydroxynethyl group, - OH.
PRSI 1y, a reference to ortho-chiorophenyl is not

to be construed as a reference to its structural
Ink[ﬁ@é@%ﬂw Elds chlorophenyl. However, a reference to a

_ (Tuctures may well include structurally 20
Inclyderip the ahoveraretag welhigowniawia, salty selvate. #8d p(atecied forms of these
s@sﬁt}éént#.nﬁér@%plgfﬂefé%ﬁce Q@Qarbctﬁ@ridt%ﬂﬂb %(})OQ)J&I%’% includeﬁe. the Ianionic

i nc es. n- -, _Sec-, an ert-bu . met hox e
(PIREIRIBNOR: B0, 4 aaiter soulh sk osrial o kyPRESH L rotppad forms.
Sihivig, erefdrerse dnardaraino goiup fretudas the tpeotdratedconr {-N"HRIRBa salt or

- | _
scifhe SRR o ok b Yot BBl 2 on e SHE S 20 EdRentia
pretected dorats of ampmBp gFRi Similarly, a reference to a hydroxyl group also includes
the anionic form (-O°), a salt or solvate thereof, as well as conventional protected forms of a

hydroxyl group.
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am de/imno al cohol, am dine/am di ne, nitroso/oxine,
t hi oket one/ enethiol, N nitroso/ hyroxyazo, and
waibe7oussor - nitro. Particularly rel evant to thePOTA&BRNG/003889
invention is the tautoneric pair illustrated below. O
OHA NHN BiIiNBiIN30DRYDP .Ro A Note that
specifically included in the term"isoner” are
compounds with one or nore isotopic substitutions.
ISFor ex%n‘plelz H ga beFln an |sotop| ¢ form including
gmers. A ) Bog Prpigctegh-orms,

Cértairl ¢IRd QﬁisQﬁﬁyS&@st |Q&enmmom@amuangedep pptical emamtiomeric,

cl udi
dl?%ﬁrm%on}gﬁ%leawﬁeﬁlﬁ s?%raon%ognda%?gautgmgpoy {sﬁn%r}'rﬁf(&{y 8'1’ ?r%n‘?é?fc%rms
indudimy it set lspied itd, icsdanddranefamentant g-farmac+ i-canddiforms; endo-

arf %;P?%ﬂ\q RNGL lﬁqﬁ %e@b KorPE G ahd HEHsCd- and 1-RIriE: (+) and (-) forms;

I Ng partially) racemc and

kefig- wwe@dtqﬁ@la&aformwvmaa% oI éyncb?%ﬁé\dé‘f‘i'%'ﬁg%%’%?z a- and -
forRy, mitarnki%qaéteﬁémﬁms)boancbhs»e-pWsaI efRIope-, @nd hdleR4ii-orad; and

oAb} BOe et SHERT BRI i o,
readily obtained by adapting the methods t aught
If (lf)ht%h glgn\%mérgir is Wllﬁf@g\g? Bxi& il 5 ‘ﬂmbéﬁﬁ Gﬁf&renll&h}rmr&ﬁéforms

rence to a particular
compound al so includes ionic, salt, solvate, and

NBe MR CdxB6bt a8 WiFBusebd bélew ﬁjbfautcfnﬁtfnc wfmampecur@ay eicacies aen& the

i b A
differdh tre doamattiensbebosanedparmdthegthsa frerabf byt the pOSlt@naxﬁ atom@ in

s&%ﬁf %nga L a%%%lcﬁ to ﬁn&hm&ﬁ)“t(b@@, is%og%%%%ﬁé?nlu@d asa

armaceutically acceptable salts
refgrencgite gsagtg@@rglmsog@,r Gehvdisxyragthy! gropR gy Bindlary. @ reference to

orﬁ%&ﬂ’dréﬁﬂeﬂyl%ﬁét% be donsiitdla¥a réfekence ffits simdtera( i$8ndh) meta-
onlt c
fr'afﬁete%"es@%ew‘a B REET Ry eo S BHiee i e diygyamty

lsnmynd:)brmmmg withihéhat dlassak ., ayallog includessre prepylland iso-propyl; butyl
inchibteR! BoC Eﬁ‘ﬂu I rﬁéth&fyp\'léﬁ] | hatdeR Jrf&S BRRL Gnd nd para-

cations |nc re not ted to, alkali’
meghexyrhge)- as Na* and K+, alkaline earth cations such
as Cat} and Myt +, and ot her cations such as Al 3+.

Tﬁtg?br%erﬁx?lgﬂoq cgoes eﬁ‘ﬁalﬁlﬁﬁg ?%#?nzencic;rgg I\@ié;(%lg\ﬁ% ketc?—ueteno ramd
esalatstforinst axin sflonerimpis, therigloimg dautorhéiBRairs: KeRRPe!, imiRSwMmine,
ahRhino BXRAR! SRidk/a ﬁ{gisﬁge ﬁMbéo?@J %ﬁok%%%feh&tmo?%

anmoni um ions are t erived from ethylamne,
o8/ R PiFE Hre@nd nitro/aci-nitro.

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

M
=N —

Note that specifically included in the term “isomer” are compounds with one or more isotopic
substitutions. For example, H may be in any isotopic form, including 'H, 2H (D), and °H (T); C
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di cycl ohexyl am ne, triethylam ne, butylam ne,

et hyl enedi am ne, et hanol am ne, di et hanol am ne,
woiperrazine, benzyl am ne, phenyl benzyl am ne, choriGB2006/003889

megl um ne, and tronmetham ne, as well as am no acids,

such as |ysine and argi ni ne22An exanple of a common

guaternary ammoniumion is N(CH3)4+. 30 If the

ﬁgam@am,d.saép.e ?Jrhoﬂblﬁdmg?fzch‘aé ﬁdﬁw@mgl\m% indh Bro 'f&ﬁ
Wﬁ%”goeoﬁ'éﬁn@daw ﬁ"’é? sui tabl e ani on. Exanpl es of

sui tabl e inorganic anions include, but are not

Urg%ﬁsggqenm‘ﬁ%,%:}etgﬁcﬁ)? garrg rréq\éggor a],rfg] hgorﬁ%n I?sm%ﬁ lsomenc
forms, nolndiog (vewlly o antially racemicandrithar owdyrep Hmwiﬁorrnempdsafndthe

prép'% @ng@& ?Mﬁ]etri'éégﬁm%s?ﬂ]aﬁé de?)%ﬂaﬁ@l?{]eegs %&g:‘ﬂb\ccn?s'ﬂ I rggor% and

are n erive
Ghmi@af‘?gﬁ@ﬂhéﬁ/ﬂ‘?@sbﬁwﬁh @omencdgrmsaf%nm,er kpspvyin 8 ast or are readily
obbditedll Y dBlaptiiy @R Mn6thodd Badht Rere 2drknbWie methods; tih & kndWH thénner.
panoic, tartaric, citric, gluconic, ascorbic, maleic,
hydr oxyrral ei c, phenyl acetic, WO 2007/ 045877
UME/M%#M&S&% refdBergé to apémx;ulaasqnapddnd alsoénchoies jonic, salt,
n j [ I f.ani . .
scj ol B8 frotcBith 4 o RN ety s RBlsb potow, as welas s
d'%@ﬁ@ﬁ@@ﬁﬁpﬁ@r@@,& et hanesul foni ¢, et hane di sul fonic,
oxal i c, isethionic val eri c, and gl uconi c. Exanples
of swtabl e neri ¢ anions inc e, t are no
1t Phybe VPR oR B aRE 1 DBPETPrRYHD: FIEIT BRI R AR Ry ig Fal o the
actité ctsnpouad) forexampld, a piernaceytielifiydceptablelshlil Begnplds of may
| No] r DA, r
PrREmSRINEN, SRbpBheERN 8Btk REBRY frorDifial ooty
Acsgpigbla Sdlis” Th &hamr. Bict. 6| 149 €'977T)s used herein in the
convent ional sense to refer to a conplex of solute
(e active conmpound, salt of active conglound and .
F %’8?‘%’8‘?{? it the coraRoUDE isaniapicner hag afnclienal gioup Which b@ppionic
(el2e, -CODWanayee choo*)efrgn raﬁsdlt tray 88 foanéwdmah gultabférca&mﬂ Nfdafples of
- etc te +
suﬁgble %nggl\néggﬁl mcﬂJdF %ué Lfnglte? 60 E?k&;)% gl‘lons Fuqh as I\‘a and K7,
albaitd¢ eartheationsesuch es @ef*lané Mg ynpoloterications scﬁem AE IE)<amples of
suRb@E %thaﬁ d chiRingincllids, b6 noplhﬁf&i Q@lah'h‘no?ﬁlﬁ)n %ﬁ '{l%d l\ff@,*)@nd

as . used ereln ertal ns.to V\:h
sRiSH amBIRIUPEGRS e "f"bﬁcnftaﬁai N'@% hr%(am’l&‘? 8&?%‘2? suitable
substitoted atahiualibes arb €tse dérivie@ &6 eihdamihBadicthamiage i n

bR, «uRERRE il Rine LR ST g Aot Ag°
digthard@mioe, giretazine, wzwamtnemhemgb@zylerame; cheling, megluimineaand

tréth&HdRning, @8 Gell A8 §nﬁr¥6\&ld‘é' dueh 84 ?ﬁﬁe é&%r@ﬁw%t B kSABE bVE
functional groups can perfornmed, W thout affecting

CC{“PfEO’b?‘@feé'ﬁ\éamﬁ‘PB'Hﬁ‘ ion 'ﬁé\' Wﬂt ect | ng group may be

renmoved, 20 usually in a subsequent st ep, wi t hout

ff t [ l.ecul

oISl b 554 oL SEPLONET ) b B €5 vy
besyNiHetbersa sgittmayGhetormerhuittfa suitable anign.dExdrailes ofsuitabisinorganic
aBrlsS¥chRAouP@RSnot HAREN to, those derived from the following inorganic acids:
hydrochloric, hydrobromic, hydroiodic, sulfuric, sulfurous, nitric, nitrous, phosphoric, and
phosphorous. Examples of suitable organic anions include, but are not limited to, those

derived from the following organic acids: acetic, propionic, succinic, gycolic, stearic, palmitic,
lactic, malic, pamoic, tartaric, citric, gluconic, ascorbic, maleic, hydroxymaleic, phenylacetic,
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For exanple, a hydroxy group may be protected as an

ether (-OR) or an ester (-OC(=OR), 25 for exanple,
wa007804587but yl et her; a benzyl, benzhydryl PCT/GB2006/003889

(di phenyl nethyl), or trityl (triphenylnethyl) ether;

atrimethylsilyl or t-butyi &23rethylsilyl ether; or an

acetyl ester (-OC(=0OCH3i -0Ac). For exanple, an

r I

gl@l]a“%gé{%%rtﬁ %éﬁ%l@ Q:ﬁmgfnw Wﬂﬂé' sgﬁcﬁafcoshﬁﬁﬁlﬁ“@ Z%e@&yﬁér%ﬁz

t he carbonyl” group
fU(“B&@'UGE@S‘S@HWG‘F?‘E%I’QSB"O&“%P@P‘Fﬁiﬁf“ff(“ﬁd’ "2‘?‘3”' ic, °xa"°

lsétﬁ@ﬁibl \ié‘lbr‘wl etnh glucBric. SR MY, of @un&blel’mryyheﬁd: anibed mclﬂ'chag but are not
cal de or t.one r eadi at
g e Qe e fetgling fe B8 soti EE ATA ooty
cglulesence of acid. For exanple, an am ne group may be
protected, for exanple, as an am de or a ur et hane, for
35 exanple, as: a nethyl amde (-NHCO CH3); a
It s @9|cgm§¢mgm qgges(mapiq@)p@ga@mprg ancp(ﬂ_ha{gglg)a coggspending solvate of
tHe a@WeQ?éhp@urﬂod ehé 'téWﬁCQ)I\gfé G&139ed: herdiHn BCdonvéntional sense to refer to

o SRPPB B i<e L SBF FuBReit Ry STDORNEL A ) I the

salgenhisGvailD) tﬂ@@ﬁlf/(ﬁéfﬂﬁy Pe PAVEOBRIYOEROOBBES a Iydrate, for example, a

Nvoc), as a
"@h{) 'h? thy{i %’?éé? ﬂ?dréteal\&% de (-NH Teoc), as a
2,2,2-trichl oroet hyl oxy am de (-NH Troc), as an
|t%dy)ﬂe%ﬁveﬁ@1fj& desiPdBreAb lpRphire, Prif@ ard/or handle the actlve compound ina

oBi Pl SR STl sl bt B i peans

accambmtydl in whiale orda @ymoorg reaativelfengtio gmupsjarawcamteﬂr@n uhdssirable

cfEHeR u?eay. R Jan.Jm éqé {g,vrh afe?‘gl%Lecfeﬁ ro?ec @5% p BRpRhown as

atmasked gAnas)ing geyp oF 9 blogkedqr Q'OC'V“QaQTRW)s By pratecting a seagijye
figielidial grtip, ?ea@ﬁ’on%%@fvﬂg -dther Zn;ﬂbﬂé&tbd REtRlk flﬁx@btl@nal roRpHEat be

est as, a ?
reSapiterthad At B Pralirins olovs e Bt ngtral ta ff tmovec,
uguiatiy n asupsepieplr siépe otiealit agbstantitily affedtivg the-r&Rpindéraaf the molecule.

S afBPé mgggéﬁﬁ@gg %ﬁmb@t%h.ﬁ %pmg@srg g‘rﬁ%rééﬂ Sere k. 3rd

veni ent or
Eﬂ'é@FrJﬁb'PW'?\baf&%wﬁ 99bur| fy, and/or handl e the active
conpound in the formof a prodrug. The term

FRhPRrFe, 7y R b pe ateEh = an pipeOr GRS P cosoR
felesampld, s b i-batylethepeurethzyl Thepzinahl (diphiemgmethpiy on tityl s
dngﬁe“ngln%’e?hy J%‘Ehe‘r %ﬁﬁm@tﬁ@é‘\@oﬁt%@fclﬁrﬂnéghﬁﬁlgl ‘{r‘?er%?'m%l&gl es@r‘t

e advant ag han m ni strat
@EB8Hsc-Ofcbperti es. For exanpl e, some prodrugs are
esters of the active conpound (e.g. a phyS|oIog|caIIy

O b
B PRI, e EIge oC RaPe B meY By By o bn aepal Setel o
rysptebﬁi/elyhla wairhitiveecaivamgl gr@upctrCe®) s rcenverypd toea disthes@CIYR),), by
rgac’éhgﬁ ufih ‘?@rte'x%ﬂ éggrléﬁf’?g%rﬁ)h eﬁ{e al@éf‘%dé’ér I&hﬁnegﬁlﬁ%%gbl@

raou compoun
ragRaeEs ecuymvéq@%law@ng priares exsesy @‘dﬁtetsﬂn e PEasPne H@pid-
reactive groups present in the parent conpound

eI, CRIAY it RS et RamPlg 4 an aride O a Bidfdne, or
example, as: a methyl amide (-NHCO-CHz); a benzyloxy amide (-NHCO-OCH;CegHs, -NH-

Cbz); as a t-butoxy amide (-NHCO-OC(CHa),, -NH-Boc); a 2-biphenyl-2-propoxy amide (-
NHCO-OC(CH3),CsH4CeHs, -NH-Bpoc), as a 9-fluorenylmethoxy amide (-NH-Fmoc), as a 6-
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25 are not |limted to, those wherein Ris Cl1_20 al kyl

(e.g. -Me, -Et); CL1L_7 am noal kyl (e.g. am noethyl;
wa-200y/0mesd7 et hyl am no) et hyl ; 2- (4- nor phol i no) et RgT)GB2606th03889

acyl oxy-Cl_7al kyl (e.g. acyloxynethyl; acyl oxyethyl;

e.g. pival oyl oxynethyl; acetaxynethyl; 1-acetoxyethyl;

1-(1- nethoxy-1-nethyl)ethyl-carbonxyl oxyet hyl ;

ni%é\[epa%g %EW&Q Q\H-ENJIOC '%%@tﬂﬁ\@ﬁ!s%'tmlam@éwmﬂoc) asa

I SO oxXy-car ony OX

2 852&'@14@5@\1%@( ian allylgxy amide (-NH-Alloc), as a 2(-

9I¥QRMWWHVI&QT£MB’(LMP%JW&, in suitable cases, as an N-oxide (>NOse).
cyclo exyl oxy- car bonyl oxynet hyl ; 1- cyclohexyloxy-
car bonyl oxyet hyl ; (4- tetrahydropyranyloxy)

Faraaxbopiy| @e'ayh@tyhtyda(:ld grevépdfmay be protected as an ester for example, as: a Cy.;

almte%tgpeég{]%gﬁ%@é%{gfﬁg Blﬁpl {ébl 8 éy eﬁﬁéllﬁyl ester ée .g. a Cy.z trihaloalkyl
egten) 4 trie traifyistv-Gpyalld ¢stec ar @6@ awk?mqﬂvl 9ster (38 Fhpeyester; a

nifrdibdn Iegtegr&ders% Jnﬁamrb?&hm@%s@hﬁ&meme and
glycolate salts. In particular, hydroxy groups (-OH),
can be nade into phosphonate prodrugs by reaction with

F?ﬂ*dxampﬁi ﬁeﬂi wionp as bk bentectaal dsavmidelbyr (SR fog exemiple as: d ltenzyl
or,m.a pho nat.e 0 = 2 45877

rwéh/e (?6%‘%8"5%@}?&‘\" %&erg%:ﬂg’(%(gg%ﬁgh a group can be

cl eaved by phosphat ase enzynes during netabolismto

ItY’t’la‘?lb@ chhRenRft dridesifbito Wrdphre! Bl‘?ﬂf@%ﬂ&/@%ﬂan@fe%@actﬁé §6}npound in

prodrugs are activated enz rratl cal lﬁ yi e %
”’%‘fc,f?’i"\/%‘ %QS?HSB%nH‘e tgim Prasirig, RS SISRY helRINCpErta "ﬁé‘ha F‘EIP'?‘W@F which,
wheme@abhsée &Eg 11D Aivo)Yielishse bgred atiiveeomp ol Mypicdly the prodrug
is lﬁ]cg}{)e o) Iegs gcﬁlag %d :gi%‘leq%v] ga%comﬁzoﬁﬂgg%g@{ﬂ a;ﬁ%\z{ér{nea%évaﬁtagépus handling,
aé@mQtratdmlr prvpetahadic papediayns 10 For conveni ence, many

chenical noieties are represented using well known
abbreviations, including but not limted to,

hyl
Feq\@)amptgt ﬁ&g}’pe erth)ugs ﬁre,ﬁs@ﬁ,@f tf(qupghye cqrgqgum (ﬁ:ﬂ/la Wbr/rgxt?l?gically
a&d@tﬁbbﬁl metalsdically 14Baé bsteit &Jhrlr{gthlﬁétébqhﬁmhﬁe( ly!$te(gib®<00(=0)OR) is
ex e [ .
P yle?/iépﬁ( g&ﬁgéﬁg Pr}{éséérﬁ ay ng t\‘(ﬁ%}%@%}( R]%e% fF Qt)o{nhfor example, of
a(rEof(me cajmmydacm( @oyps (é}(aom}é)tuythe(m@)wt compopml wnth where
aﬁ&@ﬂﬁa@é %ﬂ@repro't@@tfb\‘l &Q%tﬁ@lreé&ﬂw@Hm%r@sreﬁt ih %FH ;?a?&ﬂﬁ&ﬂpound

abbrevi ati ons, incl udi

fcpllpm—:«%l %dqp&oteﬁ@p Hémll’e(a h@@q)ples ﬁléqi?dpet:etg @9?” Iablle estérs include, but
aresiiot PrinfgaBto Othodd whersifR)is Cgatilkytl(e.g1-Mgl -Ete Coreenitddiig) (e.g.
s L e T
apylpfymethyb acexyethce.d. qiveiosioxyriéthylt aeplokynetinti idacetoxprmyl;, 1-(1-
rﬁe@l’in?-hyrﬁétﬁKﬁ}é&@ﬂcérﬂaﬂE)ony@m I W(E@%Em&?}ék@mgbg.%pwl\/w
cp;lpg@y{%ymegtshlyls G-lsoppgg)ggyr-]casrbo%yloxyethyl cyclohexyl- carbonyltgx?l%eemyl,
1-cyclohexyl-carbonyloxyethyl; cyclohexyloxy-carbonyloxymethyl; 1-cyclohexyloxy-
carbonyloxyethyl; (4-tetrahydropyranyloxy) carbonyloxymethyl; 1-(4-
tetrahydropyranyloxy)carbonyloxyethyl;

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

Further suitable prodrug forms include phosphonate and glycolate salts. In particular,
hydroxy groups (-OH), can be made into phosphonate prodrugs by reaction with
chiorodibenzylphosphite, followed by hydrogenation, to form a phosphonate group -O-



A NH BiNDRc can be synthesized froma precursor

of formula 22 0 Al NHB- NRN Rcl RC2 Fornmula 2 1
WoOI2aPr5877 DNYN~-X- Y 25 O O where OProt represeRCE/GB2006/003889

prot ected hydroxy group. The various substituent

groups shown nmay be the sams as defined for conpounds

of formula |, or may be protected versions or

P(EORRHS Sl FbretP 58 ud B4R By PhARRer S B e to
yishOiie GBMROBIDOBBI8S hydrexywei: ed conpound. The synt hesi s
of the conpounds of the invention can proceed by

renmoval of the hydrox rotectin .foll d b
Al PHTES BSARIOP SRV ERS SRmREAlY AR e RAMERAY, o g
5 cdf&g)‘rb&ncﬁﬂmai, %gﬁt fuether dﬂ%wgpeaqﬁbm, ygldsSheTative commuund s Fafexample,
. a ; .
o S5 B0y RAPRES 568 oG b o AP H oo i
ester|defivafreg.nul a 4 B N B N RN1 | D NCO pNH with a

conpound of forrmula 5 or 6 respectively: 0 R N OProt
Formula 5 N H RCL Rc2
Acronyms

10 For convenience, many chemical moieties are represented using well known abbreviations,
including but not limited to, methyl (Me), ethyl (Et), n-propyl (nPr), iso-propy! (iPr), n-butyl
(nBu), tert-butyl (tBu), n-hexyl (nHex), cyclohexyl (cHex), phenyl (Ph), biphenyi (biPh), benzyl
(Bn), naphthyl (naph), methoxy (MeO), ethoxy (EtO), benzoyl (Bz), and acetyl (Ac).

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

20
Synthesis
Compounds of formula | of the present invention:
0
A
oy
N
D/RD
can be synthesized from a precursor of formula 2:
0]
A
P
=N Formula 2
B R C1.,C2
lll ﬁ \ OProt
ro
" \X&f
25 (0] 0]

, where OProt represents a protected hydroxy group. The various substituent groups shown
may be the same as defined for compounds of formula 1, or may be protected versions or
precursors of those defined groups, such that further transformation is needed to reach the
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O OCNX OProt Formula 6 10 RC1 RC2 The urea bond
formation reaction is carried out under standard
woandioussons. Conpounds of fornulae 5 and 6 mMapCDAB2006/003889
synt hesi zed accordi ng to known net hods, and exanpl es
are given below The sane ggplies to conpounds of
formulae 3 and 4. 15 Use The present invention
t ' V,
dégrrg(y%cg@%hm 'Lh‘éesgﬁ{i\ﬂyQ?ﬂﬂé corfRfidd 4G ihVeni@f Ldrobdd by
regeval obihe WW@FWPTO"B@F‘B arcw@ fellowed hy anida onghioeRatipn eusing standard
&amﬁbbae@fbasmté}*srah&g HBAY Byl activity, and
specifically includes both corrpounds with intrinsic
activity (drugs) as well as prodrugs of such
Thecropponatis, of fdnhelh 2wao de sgeheskrgd by esuplingrsonapdund of formula 3 or
iobhfii ke or no intrinsic activity. One assay which may
convenl ently be used in order to assess the PARP-1
i nhi bition

fered 25 by a parti
describ aﬂi exanpl es bel quw. & resent invention
further a ne f inhy bi g the actlvty

of PARP- _a cel |, Fé}gﬂlﬁ% si'n 109‘ agting 8P tel |

with an Bffdctive amount of arf actli ve'jconpound,

preferably iw \WMICZD07/ 045877 PCT/ QOB 003889 27 the
formof a phalprmceutl cally acceptable conposition.
wiiig borapowmi boRrmitay 5 bes pspadtivelgd in  vitro or in vivo.

For exanple, a sanple of cglls may be grown in vitro

and an active con‘g,@und broyjght into 5 contact wth

said cells, and t bp r%pe Eompglednd on t hose

cel I's observed. As e{xa es of YWeffect", the anount

of DNA repair effected In a certain tine may be

determ ned. Were the actdve conpound is found to

exert an influence onhelgells, thisidmy be used as

a prognostic or dl%@hosc 2|‘P(§’f‘3|ker of the efficacy of

the compound in net hodR° Rt r eat i ng a patient

Tl;‘f@ur%é( b&% f8ﬁ‘1114t18n FgacﬁJﬁq?] gé;’}ggd Sift Lhﬂq @(an&é{'? go?ﬁt%{\lhEOEE‘glmds of
foamel%a Pt‘q‘ %may b@ syrdhesized @n@rcamg tp knewn mebadsrend exaneples are given
b1 FRY sanvd Wpipl&Y to @bmBolNdE B ToRfullB aHi4Tal (e.g. in
veterinary applications), in which some desired
therapeutic effect is achieved, for exanple, the

Usmhi bition of the progress of the condition, and

T!I\é"nﬁlje e‘??\;@hﬁ%ﬁ g%%gibg ?(ggl? gé@ﬁanaé ;%P%&;lfa?ﬁyg %&ﬁ/??rl lﬂﬁibilﬂﬁé the activity
ofdfM¥i-#i on, and cure of the condition. Treatnent as a
prophyl actic neasure (i.e. prophylaxis) is also

| ar compound is

Then t(c:alrr#\J daecgl\'/e” 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
intrinsic activity.

One assay which may conveniently be used in order to assess the PARP-1 inhibition offered
by a particular compound is described in the examples below.

The present invention further provides a method of inhibiting the activity of PARP-1 in a cell,
comprising contacting said cell with an effective amount of an active compound, preferably in
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The term "adjunct” as used herein relates to the use

of active conpounds in conjunction with known
wOhewapsaari ¢ means. Such neans i ncl ude cyt ot oXPCT/GB2006/003889

regi mens of drugs and/or ionising 20 radiation as

used in the treatnment of difd7erent cancer types. In

particular, the active conpounds are known to

th® ﬁtﬁrrbtf Bh&miaBsutiRsilyi Lesptddle NPSSH&H. Sch %’Clﬁléiﬁdd may be practised in

erapy treatnments, which include the
W@bﬁdmg%ﬂerase cl ass of poisons and nmost of the known
al kyl ati ng agents used in treating cancer 25 Active

F%%Qgrﬁﬁg gﬁs’fa"#%ﬁ%] ? orpgyet)%gﬁpg\fvﬁ?n ﬁt?ol and alﬁl ﬂg)ghﬁc{ P/rSt?ght into
copidct with ealic&ﬂmrdHWEEhWMHDGUWQS@eM @bﬁeereﬁg/-\s

e{aﬁg)'le%tolf Ql¥rdctEAL %Bﬁrﬁ of 5NAYéﬂafr%ffe&€J rh\éeceFtQiﬁ'Fﬁﬁiériﬁgi' H&R¥termined.

be used' as an'in vitro as

fo
Vw)mp@ctmerpompe@rd '? tpun@@ e¥att gp mﬂH@Cﬁr@@rW"a ”EE’%H@V fgtiged as
a Br‘?)‘éhodt@ of dik@logtid ﬁarﬂ%fhdefﬁoﬁ%ﬂtlﬁeﬁ@iﬁﬁbﬂhd inirhdthddaef treating a
oun n“ g\e |Adm nistration The active
p%‘&%‘@ﬂwﬂgﬁ? srf’g ﬁ&@&&?ﬁ%%{r P€onposi ti on conprising the
active conpound may 35 be adninistered to a subject

Tltn)é/ tef}'ﬂ ytre%ﬂﬁ%’n?'n 5? Géed He'irﬁ Qﬁe &ﬂ@?&%&é@@ ao&ndwgngﬁéins generally

er a
toetrﬁatrmnt anmtﬂemﬁy n@eﬂ@( ofrﬁ)l@urmqnmrtag @nimg! (egr i ve@egm@ry qullcatrons) in

whrgtg r@%ﬁ% gg@med Qr%‘?édé@irc éﬁeglgg BeHidv@d qforgaxaﬁwaénﬁné §hiBRlon of the progress
i u
chhma s e e oo b S s g BopHe A LR et
piogteak, ainelitratidn mfmlsmfdntiradm and tire phihy coslitvg, Teeagmerdas a

tal;
pr\%)gﬁyﬁac'c%f: ’me%Stgre F)r%pl%h? Sm%exa r}%{lud’égse) recta

are by injection,
i ncI udi ng subcut aneous, intradermal, intranuscular,

The ¥e‘i*rﬂ“‘z§ﬂﬂ+é§' asubdd Raéih ?erlét@sl to tlhé‘&sfe&ff aétﬂrb féﬁmdeJHdE ﬂi@ﬁﬁrﬂbﬂon with
I ntrasp |na intraca

kpqwr}tggrlaaequ&meapﬁt $l§§é$eqn6 H\é;glpe cy’(ﬂtp? gfeggra%aﬂf drugs and/or ionising
rapiithion b asddan theSrelatmbantafr diffetant aancestypes: do hartlcular thedctive

corﬂt JU%?E Slre% Yvn @Olpdtém %@Qﬁe Qiofs &%%%hlf:ﬁ; &Kea egilgpen%ther

aneo anuscul ar | Jec
traater@ner wpremclaﬁe taitergisomgrage plemf@peomwost af tha

afkyta nfs@is8d indreafity d3fgerPi g, a hanster, a rat, a
nmouse), murine (e.g. a nouse), canine (e.g. a dog),

feline 10 (e.g. a cat), equine (e.g. a horse), a
Apti \id‘@i@pursdsrﬁrmlioebegmea asrosikeeture iddithess to mhitiy RKEY, foeexample, in

6 FD set%grtrze &lﬂg gqg?nbyﬁ @he%)ogh%ﬁp&hc 9&,}3&4 Ar ms‘ﬁw rgmgwlletfegtments in

ormul' at 1’ons
vrtlto |s possi bI e for the active conmpound to be

adrri ni stered al one it is preferable to 15 present it

phar maceuti c osi or mul at i on :
YT oHE oY 2e SR Baaet oERh i Gl stary: RS RA Mayder o
deteoviime whethet & earndrﬂatd‘hoene lilely totheeefib ramineetenent with thy compound in

Oggct%gt able carriers, adjuvants, excipients, diluents,
Pl ers, buffers, stabilisers, preservatives,
| ubricants,

Administration

The active compound or pharmaceutical composition comprising the active compound may
be administered to a subject by any convenient route of administration, whether systemically/
peripherally or at the site of desired action, including but not limited to, oral (e.g. by
ingestion); topical (including e.g. transdermal, intranasal, ocular, buccal, and sublingual);
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or other materials well known to those skilled in the

art and optionally other therapeutic or prophylactic
wageimess720 Thus, the present invention furthePCT/GB2006/003889

provi des pharmaceuti cal conpositions, as defined

above, and nethods of makingg a pharmaceutica

conposition conprising adm xi ng at | east one active

oRREEREH, PR BT BSEE o M0 0o L
m@luh pegose); s&gtamagmsl p@'eetblal, ifat @xamplerbyanjéntion, rimdhetingedubsutaneous,
inRSicRa %t‘rabﬁt%chlgf ﬁit:@weno@@ ﬁrb%rt&r?eﬂ Wﬁtra@%fagqﬁﬁé{ﬁéc%ﬁlinltrxsplnal

acce as, used herejin pertal ns

'"H%P@B?‘iﬁaéi %‘gcaR?HWﬁd@fﬁof%tﬁ's‘""é‘?‘?(ﬂ'ﬁ"&?ald‘BE%P@?@h?%rSNbC%V‘%
inatsgticulatr ishbara¢Hmeids ampiatrasieraaisydmpran df%Hebét%E@S&'Mple

Sﬁ%g%PQYEPEtr&ﬁﬁsng’%lfont act with the tissues of

‘Wi t hout excessive tOXICIty,
irritation, allergic response, or other problemor

Tl’fé‘%mﬁlfebtqﬁ’éy' B e RS a4 Eﬁ\ﬁﬁl W b oot Qn.ﬁ%ﬁ%%%ﬁ}h@ arodent (e.g. a

benefit/risk rati'o. Each carrier, excl
I PIYy 8 heBEcE 5t 'ah Penouss), fHEne (8&n3 @05$e)b@nmg (e anpdﬂg) b‘el@e

(ew. blbat), lequiné (eg. o mggegda Brithce, @fmidh@.d. @rnﬁBhké&I d{f@be) a mot?key (e.q.
reiers excl pi en an
Mok bR, b coshap BcetoeeRére. PiatBBho, G i himen.
exarrpl e, "Handbook of Pharnaceutical Additives", 2nd
rdfulliohe (eds. M Ash and I. 35 Ash), 2001 (Synapse
I'nformation Resources, Inc., Endicott, New York, USA),
Whiggihis Ressitie ©r teactivacamnorng todeiagrnistered algpe, itdgiprefegable to

prpsent it bd @phmﬁﬂbéutchdoh\bane W fdsinimstion? @&Qpnsﬂﬁ%t least one active

M O B

ceriiarsnabjgvanis me?ntsmﬂvem dititrs, \outiers mtﬂ:ﬁlseﬁsemesmvameé lubricants,
r%ﬂ%@gﬁtefnglé Weﬂ'ﬂﬁlo e@hﬁ&ﬁﬁ 101{(}§§ other B%@L%LHC or

known 1 n the art o arnacy. uc
pr@?'@&cﬂﬁageﬁfsr ngi ng i nto associ ati on the active conpound
with the carrler whi ch constitutes one or nore 5

AR PRI SO PR B B s v
andﬂnejh@@%m&ng emhamcamtcal\nemposmmmompmmgmdmlqmg dt least one
ac‘ﬁ?éd Edrffolin® Tas bRl aYandiy 'tﬁ)%ﬁ\leﬁmtﬁ ﬁne &%Jré gfﬁa?m%eulﬂgéllv acceptable

hen i'f necessary 's
CHHIT ?rﬁf‘%w'?faﬁsbl'ﬁﬁfy FrliuvaRtst ﬁ@b'lrssfsmrdﬁhqnnmr@@, aggrsgritegrhsrein.

suspensi ons, enulsions, elixirs, syrups, O tablets,
e N e G I
cqg@gﬁlé@s andéervosagefomyssyhichi are,syithindberscopk of sawnd medichidyudgement,
suRbI ﬁ)@ §se in ebeatiah! tﬁ‘étlssgés &%rsggﬁl:ts(e g Fﬂfn(%‘v;@rﬁl]\&? éxcesss\se

swta for oral adm ni strat
toxjgity. 'H&a }S’f‘e%“@F&'Ce'iﬂ’s%‘s& o ofhef problem °u ﬁ@mehcgww%mensurate with a

reasunabit epefigaskatic Eﬁchtoabieﬁbﬁclplﬁﬂcéic GRUst é!h@bé‘_gacéeptable in the
sl el o PaTT BT g Sngt BB Y e SGTRBLAL: on i 1 an
agueous or
Suitable carriers, diluents, excipients, etc. can be found in standard pharmaceutical texts.
See, for example, “Handbook of Pharmaceutical Additives”, 2nd Edition (eds. M. Ash and I.
Ash), 2001 (Synapse Information Resources, Inc., Endicott, New York, USA), “Remington's
Pharmaceutical Sciences”, 20th edition, pub. Lippincott, Williams & Wilkins, 2000; and
“Handbook of Pharmaceutical Excipients”, 2nd edition, 1994.
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non-aqueous liquid; or as an oil-in-water liquid

emul sion or a water-in-oil liquid enulsion; as a
woabargiusses an el ectuary; or as a paste. ?0 A t abI&B20my003889

be made by conventional neans, e.g. conpression or

nol di ng, optionally with ong or nore accessory

i ngredients. Conpressed tablets may be prepared by

conpressing in a suitable nachine the active conmpound

in a free-flowng formsuch as a powder or granul es,
Thedermylationsymasi condenigrnttn be meesentedrinrumit dpsage ferm(andgnay be prepared
b Fb‘ﬁy Wieeas wgﬁ?krﬁin)nnn ﬂféca?ﬁf %ra Eyb %&?1 metﬂcfd@% ttlne step of

ose

| ers or uen

dr ox | net
bﬂ@éﬂ@ '"t(?/ %&Pgé@n the %«iﬂa% Ferapoyndl it theesatsier wha%g@sﬂwsﬁsena R more
achysdogaeedits }Dhgﬁr%}al thél i@ aiing a(eq)rgoaré’wmfbm and intimately

bnﬁ@nﬁ? W?]g aﬁso&% I%e actw %mmuiqﬁ i h%gc{ %?gheés gref,n%yéis W"?eﬁ'lfnkd

cagieet er’notfcamdaﬂ)myrhaectqslsaryehdmuigdheprodmrface active or

di spersing or wetting agents (e.g., sodiumlauryl

sul fate); and preservatives (e.g., meth I
F%“W?%ﬂ“é%é’ﬁi’b&'@éommf&wﬁs EO‘H‘JP@ﬁcﬁ@?m?é‘ﬁ‘?B%te@u'S'@ér%lPﬂts syrups,
tata@ts db)senb@d @Eéﬂulb@,hio&klérsnﬁapsﬁlgs '&B&iﬁtstIléTBhﬂblﬁlgs 'sUp;?bs;tones

m xture o
S e M SRR LA S
elepfyarieptor egraddlsy be coated or scored and may be
formul ated so as to provide slow or controlled rel ease
of the active conpound therein using, for exanple,
Forpriptinds skitakle fﬁwﬁlﬂdﬂaﬁ'@ﬁraypfb@eg iy ingestam) gray be pprsented as discrete

untt@tsmca\glcdgsmésecaiﬂstb lof thblef, Sﬁ%oﬁfaﬁxiﬂgb%re@é}{rﬁeﬁ a%ymt of the
8 i onal nteric 1. N

I
R St o8 8 B 4 Grnllestsi o it STaRRm e hat paseous or
nogtagnewis liq@8; dFas an bidn-watsr Isuidteatdsionfop b watepiircal liquid emulsion; as a

boRRMUSdisAld {Lransdermal , intranasal, ocular,
0bucca andr?;bﬂéﬁg)aﬁgn may be fornul ated as an

oi nt rrent cream suspension, |otion, powder,

A %Blé?fn@%@ md&@r édﬁB@%ﬁéﬂ@é’a&S% g. %@mﬁ:@héi&ﬁ &%ol&ﬁ? toptlé}\%hy with

t
onﬁé)y "%’B acr%fregsz’%dh?f 8?'8’?’?3 oP°meea‘~7653 kﬂa "ém bR prep @g ﬁlalgglgssmg in
a giitabld hreshine thelaatitearompopmdig Rdtee diowing foracitivas 8 pmmatm: ol granules

opaasiauy ﬁ%ﬁwlohé{ppHE reWind¥R/ @ gega}q@hs %ﬁauef 9&.% %%ﬂ;atsr

Fornul ati ons suit
tragReAntHy DY‘HO’FYHE‘JPM'G@“}Y!)%%'H'Q@ ﬁilewmr Piyents (emdactags; mféocrystaume

cefl@ogep talclum Ihyﬁoééaﬁﬂ%@ibt@alﬁbrﬁ:antﬁ gaig! rhé@nésiﬁrh QERraAd dalc, silica);
RTOTIY o ey o e

cagiloyyreethyl celbwlosg)) sunfere-actvecbr dispersiag oawettimpagehiss(s loe Sodium lauryl

sufta8p 5h<§br@9er@%ﬁeé:‘rgetd Vrﬁetﬁ@ Eﬁﬁ/ﬂi&gﬁeﬂzcﬁtesﬁ gltﬂ l§1dlrdx%‘énQOate

carrier [Fat1 on
SopRin T s Molgder dablaty ey be gyrge By Bgldingdn a geitablpenaphinga mixture of the

pdmhe.reelcemb&g\ld RIStV vﬁthramhlé?ﬂlqhﬁ dilin® OTeadbiels Mﬂ&%&* be

e ¢ e ueous

coplge b R Tt ST B BB P e goss of e
activsseimpatind thiessin wsingo for exdmepie ihpdroxy@rapainettet cdlislose mokiythg
prbm % ;?roﬁ@éa{hé%e ifed rQl@c’\%eﬁr?ﬁ?ab%éﬁ%t%g)?{)ﬁﬂogél&tb%é%%lded with an

for exanpl e, e ran
eqtﬁn@fceﬂg)g to prowde re!ease in parts of the gut other than the stomach.

Formulations suitable for topical administration (e.q. transdermal, intranasai, ocular, buccal,
and sublingual) may be formulated as an ointment, cream, suspension, lotion, powder,
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which is adm nistered in the manner in which snuff is

taken, i.e. by rapid inhalation through the nasal
woaswagss7fr om a cont ai ner of the powder hel d cPOSA&B26/003889

to the nose. Suitable fornulations wherein the

carrier is a liquid for adma3pi stration as, for

exanpl e, nasal spray, nasal drops, or by aerosol

sol@@cfﬂ Pésqt P%Vz%éf? e%%ll SBfermnati dgﬁﬁm@l&kﬁph‘ﬁy eémﬁ’dsgé patch or

|on active co . or nul at
a dgefsingisieh o7 banslens PeAdhgsivoplager impreanaied with aglive G@Epounds and

oplidiRBEork ASRdIE efbidentsdr Aesmsol  spray froma
pressuri sed pack, with the use of a suitable
propel l ant, such as dichl orodifl uoronethane,
Fotmlillathine soifdblecfootopitdl adminisﬁiandmon thetnadutiaintiude losgnigas egmprising the
a?l‘]cpﬁﬂ adﬂaavoregg?é?g s Euﬁ&eta?lg 8a(99§|qfa§acanth pastllles

I ons suita |caI ﬁlnIS tion
comnésmihﬁ aciuel QgEeodidn ﬁ@meg basw @eﬁh@s oglatin a'édﬂlV%eI”Brﬂf sucrose

an¥Bestid: ‘éhmﬂﬂoﬂﬁﬁﬂshé% Bpfdiny B Btive tbRpaMdiiy 8 sGRBRAMGE carrier.
may optionally be enpl oyed with either a paraffinic
or a water-m scible ointnment base. Alternatively, the

Foaratilations 30itabienfpotopids] admmdhatldrdb thel eyeatboiinciwlecye dropswhbrein the

acﬁ\% (%nlpopnq H%s%&lv&f &%ﬂ%&%ﬁ&‘d in. a suﬁgtgé 55“?& é%@cnﬁ‘groéﬁ%ﬂéous

Cream base
solveatsfortb@e@twesgwwnw of a poI yhydric alcohol, i.e., an
al cohol having two or nore hydroxyl groups such as
pr | ene col, butane- manni t
Fogapl'?( nasu:tqﬁg%%épqﬂal mnlﬁatlg%tmr%@e 6?5/'85'? aae:ﬁlég include a coarse

poiidisk hevirg a fdidniieeaite, fof bearbgiichk rdnge wlibiadut 0B abayt 500 microns

whq% Sx's %@rp\ln}/stérgé: Jnl{l‘éee ?hn%? W&*dsnpﬁ 'isqgke%nh@ 'Bg ?aﬁ;pésﬁh%latlon through

I on or pene ctive
the hamgﬂiﬁS@mﬁ@R awoaﬁam@tcﬁ e mwmemeésucl@ﬁeemsto thefegap Puitablsf

fomlogﬁvﬂﬁlemﬁﬁé‘@érﬁétué é’fhtﬁcf‘f@ﬂélﬁﬁﬁl&rdtﬁﬁ bsidsr example nasal spray,
di net hyl sul f oxi de, and rel at ed

SO ASE P S0 L P IS, TR FTiR ot Obesldiogs of
thé agtiveabmpontdsi on, the oily phase may optionally

conprise nmerely an enulsifier (otherw se known as an

emul gent), or it nmay conprises a mxture of at |east
qumlatlwugatﬂ&r for adyninistrationdy ingielatien iBelndesihoss Rrpsepirdasan aerosol

spr@f fréin g p?é%glﬂisled phaielft RBlu¥e ofa SUiEBIS Fmpbﬂéﬁt %m,»H &fier 5 |
e RS 4 i, BRRO o B ghogrdioid,
origfigdr sdimblzogdsesan oil and a fat. Together, the

emul sifier(s) with or wthout stabiliser(s) make up

the so-called enul sifying wax, and the wax together
Fatmulatiensesudalle fan tipipel ddministeation vip therkingocludegintegnts, creams, and

erRSibAd. TWh&DiofhiAEE Wanbﬁ\ﬁﬁlemhé Bctfv@rc%p&.hﬁ rﬁ’é\) tionally be
di sper sed phase of the cream

ERIP PR SUheh SRS AP GHE S B eI s Afematgly the actve
cohyandSay GpfonmdiBted ired asdre autl lan all-owelatér, creany basst W desired, the

d 0
o0 Blose O HEETok, DGR 308k PP RILHER BN ok o
pcﬂﬂwdm aleohoh ips apalseld! bavingdwp evinag hyH©exy gsiups guah@sriseRyiene
gIPERRRENEAIS3-didl, R@Rnitol, sorbitol, glycerol and polyethylene glycol and mixtures

thereof. The topical formulations may desirably include a compound which enhances
absorption or penetration of the active compound through the skin or other affected areas.
Examples of such dermal penetration enhancers include dimethylsulfoxide and related
analogues.
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the solubility of the active conmpound in nost oils
likely to be used in pharmaceutical enulsion 15
woaomss7r ons may be very | ow. Thus the cream BoouBi006/003889
preferably be a non-greasy, non- staining and washabl e
product wth suitable consisiency to avoi d | eakage
fromtubes or other containers. Straight or branched
chai n, nono- or dibasic al kyl esters such as
d|-|soad|pate I socetyl stearate, propylene glyco
Whee borraviaige ag gdemienl emiisioy, tag pitfPhaseHpy a:mwnalwqomr%ﬁ rgerely an
ef@IHér (otBbiRAeBnoivh 85 bR Binlighd), m it ﬁffa? con’ﬂ Sk aSﬁlﬂafeaif at least one

BT AT 020 oL AL ek ANEO B RIBletebo v guie Sruisifer

istifoiueied bgethgr wttleé tpapaitic emtieifier. whichheeteasmastatitseusied atdogmneferred

e
toﬁéc(lq%dl%rbggﬂg ﬂﬁ%dg%{%{j ﬁ@g%ﬂépﬁe%ﬁlds‘}%@f VK th\l\}ltﬁglllt stabi Cfser(s) make
ug theisoggliagranpuisiing wvapseanafth‘a \Maxetﬁ@ﬁtbﬁr with mﬁ et qm*foafeﬂ m@k@ Hp the so-
cAlled %ﬁ\ulsmuﬁb?&ﬁ‘ﬁneﬁt base Ghith B§tmd %R0bily AR pERENPhREIPHS cream
Sui tab for rectal adm nistration may be presented as
f%m%a‘&ﬁam tory with a suitable base conprising, for
exanpl e, cocoa butter or a salicylate. Fornulations

Sﬁjtab eaé?\htﬁggn?sr an\{]aegﬁlﬁﬁém Q%ﬂsg}s%c{llﬁfe' eﬂ%ﬁ é’qean%roege%ggteea%l alcohol,

rrymtmalcpmlngjvml msosieﬁwtauan@ s@mm laad'djwmlme t Ehetdheice of suitable

ofRCdrie fo? heCrOmMiRH is @é@@o&@éhﬁév%bfth@&sﬁé@cm plopeliB$ since
appr.opri at e. sui tabl e

tf}?ﬁ@h?@(@ifheﬁ}werﬁ%qppg@q g ﬁncisbona IlkeleQ herjsgd in Q;‘ﬁ]:’maceutlcal emulsion
formolkatitthis mgaydigh@naows Thussthid crebrakowd prefandblybals aom-greasy, non-

amnrgaa\ﬁs Qu%gﬁ?b@?rohuctt (Nﬂ'lq &0 I%I]g cménﬁ&i g‘ijc? ?\?O%Jlg%g;{e %91 & or other

csmalu@rmﬁgalsmmt hrarmlyedczbﬁnamWOa At dibagis all ﬁstersysclbeﬁ didgoadipate,
ld%&?l%fe\é@été \fﬁ&pyle%te ?F}b&l Igfefep of dBBGHUFtP aiAd, Fao ﬁﬁﬁbg is{éiée 8ecyl

whi ch render ormil atign_ isotonic Wit
optey KerrPRt! gﬂmétater Ragtyl ﬁteéfﬂte Z&inyiheyl eatmitate Ry ar%?‘\"d B@Bﬂ?d

chédie estbie knowis peCsIdams! OAR sy baysddthle Ube theesirtmobraigred esters.

R bR el Bl P RtopSlid oA BSpErEL e

Alieroaliyshry bipk meling peiptlinisssustnasorhitgrseft geveffigraad/or inuidipagaffin or other
rifgaieesd,deq bl ood conponents or one or nore

organs. Exanpl es of suitable isotonic vehicles for use

in such formulations include Sodi um Chl oride

Foreatiohe syitablerigraectaladbiristtationmaybe prasdradceas duppesitoryswith a
sljpelb?ect;asg gomg Ysﬁr{eqc ! e%%m Q%ogo%rb%ﬁgllgr%t ﬁ&ia? the active

T om abou ng/m to
about 10 g/m for exanpl e from about 10 ng/m to

I%hﬁ’tﬂétloil\s gélﬁble fa_mgfnﬁfd&ﬂlrﬁétiaﬂmmaﬁﬁé’ pﬂ‘é@erﬁé@ﬁ;ﬁgs@%lésntampons

unit-dose or nulti-dose seal ed containers

CESRHISpPLS: PAREYIPHES Y Faray\fermuiations fenignagl a%‘i!‘?ﬂ“éa thepctive
compeurrs; shichedrrighsyaae kiawadp thecinido be approgrige.r i ng onl y

the addition of the sterile liquid carrier, for

exanple water for injections, immediately prior to
Regraulatiops seitabier farnanenierplgdatinistietions @l dut hydrigctign.dncluding cutaneous,

AHERARSLS ﬂﬁraﬁﬁi!cd?eﬁ iRrRRAGRGNH "rﬂn‘é’déﬁr%ﬁ)' nh@lutﬁ@éi\ﬁ%ﬁﬁrs ar{thon-
%r anul.es, and tabl ets. Fornulations the f

orm
Hequs ﬁtﬁ’%‘ﬁe BYIg9ensi g Fteﬁlieé'?i?ﬁyaﬂ' f?'i‘flﬁ’l"ﬁ?"g%h S F@ﬂ‘é'"\m f-exjdants,
kaffers qesdcgvatided, stabiliseys thattbdosttd, iave salaep evhiieh réndebthe toimulation

i&o?&ﬁ?@ﬂi%hé blR5d 9Ftfe Mtended recipient; and aqueous and non-aqueous sterile

suspensions which may include suspending agents and thickening agents, and liposomes or
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nore organs. Dosage 15 It wll be appreciated that

appropri ate dosages of the active conpounds, and
woanpagss7r ons conpri sing the active conpoundsPCTAIB2006/003889

vary frompatient to patient. Determ ning the optinal

dosage will generally invol\@ the bal anci ng of the

| evel of therapeutic benefit against any risk or

ottt hidr&ar Ry ﬁlteséy%n@fvﬂﬁ%@lta?e eés.dnlae td fa@;@f e %bﬁ\pélfndttb ﬁlood
CoE@esent i nventi on. The s

R O51708 CUPIRGTSPTSY ERGRRGE S ST AP VEitemiE use in such
foﬂrridétlbleﬁn(tmde $duuinaChloridd Ipjeofion; Ring&0s Salutior; vt bactated Ringer- s
Inj%% Q}Emall% I?igengo%#%rgraﬁértl gﬁg% Q&t@%}( E:x?\é (Rlﬂd |r¥ t?g tsélb{g?l i€ From about 1
ngéruirtp ot 10 e, durreainpke fiofn atioat Y ngimie About duigil. dhe fpsmulations
mwgg&% i (%se om%rd g!a §eéi'§ne&n{aﬁhe@?g?'e§3§f1¢» g rbmap%gfgs and

, Sex, g , condition, general
i

vigly, japd mamba ﬁf@eﬁd imp dreggs;drisd (Wﬁwﬁa@. cemmorrrfﬁ@wmmnlﬁ thg pddition of

thé BT WA Sditfler! REERIle RAEE 1B Rjebiink qmmydia{ew pHok tdmbel y
be at the dj scretLHgn of thg%é) sicla

B 1epYs PISEIHSY gns,gnd  supReEns| nﬁgla)égﬂ)rgg@eg ?{g% sterile powders,
gramnnseﬁﬁdtabletsnléormnlatlm reayt ke in thedfoitm offlipudoines oaotheewierdpheiculate

sygﬁfhe r\hﬁnﬁ:h%];g c?ecs 4\?@% thé %@&Qﬁm@ ! atté‘gfobé‘lconn@cfn%tﬁélor Bhe or

f'eriéus s d tronin vivo
meye oefapect ed i n one dose, continuously or
intermttently (e.g., in divided doses at appropriate

i nterval s) throughout the course of treatnent. Methods
D O determ ning the nost effective neans and dosage
It will badppreciated étalt apprapriaterddshgded e dotive dopgundy, askedrpositions

co‘%‘?srﬁ%{he%gﬂlevgomlpoxrﬂsy %’M \}aﬂ/ itr R&%‘hﬁﬂ'pa{.%n?”%) {11‘1@ t]e optimal
dasegenyill geresallydnvolyadhe lpféa@mgpé&ﬁ leyel ﬁ@wa@atl@bpneﬂ 3gginst any risk
oereleEBr“b&é abeeeffeafémf meStFeraﬁﬁér@mf tl?@&e%t ﬁ.aérrubﬁd-r@él&ewméﬂosage

eyal BERRE A sl pr by ROyt hot G Bt e el e
pdriaiian corhpoaing,ahe mutedofiagiministriatian, tr@nge of bdmnistratidn) hegate tod

e@Pe?Hﬁ of tﬁé gwy)uﬂﬁ thgbu ?%ﬁl%ﬁge\éb t ?)yeé QEXBE ;&%@ﬁgﬁgs%lor
TR0 F O3B0, T3 b, Somveht pondiioncrengral balthrad prior

mlaéhlf& msfoweofmbmam BiduR ot gomﬁou‘ﬁé bRy }omee& aennmsmauon wxll
oun t he act ual WellI ge 13

“'F'BatS'é‘ bﬁ §EW9 d§°'%H‘&’f %fég"é@‘r%lcﬁ‘ﬂo?'ihf’?ﬂﬁ‘aqe@??"y the dovrdesd
adbizve lcahl doxgitrations aaithesité bibattion Whielpachidve tee ddibiréd Staphviivout

cg}ﬁ%fﬁ SM%J(,H%%,% (g}c%gy&lpgg %8%@@% directed purification

emu purrp, Genesi s AQ
120A 4p 500mMm x 4.6 mm col um and M cromass ZQ nass

AGHRRIARNEA Bl céhﬂ@e?iebt@g il SheRf2Sé tchtﬁ)ub@sW & iRefnhifdsy 8/g., in
dll\llggd 3 asEals gtnaprprxtr)o%nate mtervals) tﬁl%%gs;t?osut the(course of freatment. Methods of
determining the most effective means and dosage of administration are well known to those
of skill in the art and will vary with the formulation used for therapy, the purpose of the
therapy, the target cell being treated, and the subject being treated. Single or multiple
administrations can be carried out with the dose level and pattern being selected by the

treating physician.

In general, a suitable dose of the active compound is in the range of about 100 pg to about
250 mg per kilogram body weight of the subject per day. Where the active compound is a
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10 formc acid in water) and B (0.1 % formc acid in

acetonitrile) were used in a gradient: Tinme (mns) 98
w0 2007/04507 7 95 9 95 10 0 15 0 Flow rate: BCO/GB2006/003889

m/mn Anal ytical HPLC-MS Anal ytical HPLC was

typically carried out with 8 Spectra System P4000 punp

and Jones 15 Genesis C18 colum (4 pm 50 mm x 4.6

saumah esﬂxpgakdd?udo Baﬁsﬁke%r{e%ou% dPfimttered® &andumtémtrahé badd16f the

formc acid cetonitrile) were us a
Pa@f\mnmtm%ndos@sfe? PHUR “ﬁéﬂ%b\?/. belﬂé?‘él?t“?cb??sﬁ%BmB?/%gnaf%ﬁ

6000LP detector at 254 nm WV and range 210-600 nm PDA.
ExT e Mass spectroneter was a Waters ZMD LC-MS system

RGP¥. D352 operating in el ectrospray ionization node.
Gehieral ExperimenfBMethdsls 7 95 9 95 9.5 5 13 5 20 Flow

mM/mn NMR 1H NVR and 13C NMR were

Pr?’ﬂ%‘%'g%fl’lpgcrecorded usi ng Bruker DPX 300 spectroneter
Sagipled O@re/uriiod Wit a §Btars PETH-OBOCIGTEEeysysEan Wiliging AgVaters 600
LC\idfnd, BeRES A&qbw\ 4@@% §|4 éﬁhfaommwne MiGBRBELZ hidss

parts per scale re
SP?fé"tOfflﬁPét?ﬂ?F%‘PQ RS o RSP RSP IO PR LRI Batss A (0.1%
forfrfidi&didin S@ited) nd B @RS idliasstohitrit) wiere WISB®: al Gradient:

Exanple I O O Cl1_ NH dﬁrrgf(n?;m!é% i !\%Q RN_" NXO- - -,
0 0
1 0
7 95
9 95
10
15

Flow rate: 2.0 mi/min

Analytical HPLC-MS

Analytical HPLC was typically carried out with a Spectra System P4000 pump and Jones
Genesis C18 column (4 pm, 50 mm x 4.6 mm). Mobile phases A (0.1 % formic acid in water)
and B (0.1% formic acid in acetonitrile) were used in a gradient as described below.
Detection was by a TSP UV 6000LP detector at 254 nm UV and range 210-600 nm PDA. The

Mass spectrometer was a Waters ZMD LC-MS system No. LD352 operating in electrospray
ionization mode.

Time (mins) | %B
1 5

7 95
9 95
9.5

13

Flow rate: 1.0 mi/min

NMR
"H NMR and *C NMR were typically recorded using Bruker DPX 300 spectrometer at 300
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z~" C HRci Rea N2 FF 23 OONHNHRNL N RNA
-- 1/ i NON RC RC2Y XNLRca NuN, X O | YRct
wo 207045870 4 , where X is a single bond or NH omaB2om/003889
1 was sythesised as described in Exanple 23, of WO
03/093261, which is 10 incédporated herein by
reference. (a) 4-(4-Fluoro-3-isocyanato-benzyl)-2H
MWHQre% ?cff*@el? %iﬁenzﬁ?%WéZH 'ﬁJt ﬁﬂ?dglglpﬁfts per m mllhon (ppPM) on
thq q',;((ag;a l@@twqw tgtfﬁmﬂ)\yﬁllﬁm ‘BWWH?%“@@%WEFQ st Lgd o&lpﬁgmse all
sanblee Wy @isdoned (Wpfigolds, 40. 86nmol ), was added a
dropwi se 15 preforned sol ution of triphosgene (2.75g,
9.28mmol ) in anhydrous DCM (327nL) and stirred for 70
Exampld €s and room tenperature. The reaction m xture was
then concgntrated to dryness in vacuo yielding a grey

gl e peak in 5 anal ysis, (yieLd taken to
|t;5t|ve) n0|fl|cat|on pek 1forge%(i
1Ny, .ch@(b) {3
, phthala2|n 1
yl met hyl ) - pheayl J- ureldo} Ao ethyl ester (4) To a
sol ution of @pﬁroprlate am nqg ester (3)(0.,026g,

0.17mmol ) in anhydrous DCM (16. 7nL) was added
triethyl amg ne (24pL, 0.170mmol) and ¢

N
i
C
o
-
o
1
S
o -
OJ
B
o
3]
7

1

4- (4-fl yQrok3-i socyanat o- benzyl)-2 phfhal azi'n- 1- one
(2)(0.0 0 The reaction phir o s stirred
for 2 hotdr s and E%en washed with wafer (?x 75pi)
and dried owe Pered and conce at dRTo
afford the ‘ gsapondlcng ureido ester.

correspondi ng urei do esters were used mnthout need for
purification. WDO*2007/ 045877 PCT/ GB2006/ 093889 35 (c)

3- (12- Fi uor 0- 5- (4- oX@néred idhRrEEDond or NH

pht hal azi n- 1- yl net hyl ) - phenyl J- substi t ut ed
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.

(b) {3-[2-Fluoro-5-(4-oxo-3,4-dihydro-phthalazin-1-ylmethyl)-phenyl]-ureido}-Amino ethyl ester
4

To a solution of appropriate amino ester (3)(0.026g, 0.17mmol) in anhydrous DCM (16.7mL)
was added triethyl amine (24pL, 0.170mmol) and 4-(4-fluoro-3-isocyanato-benzyl)-2H-
phthalazin-1-one (2)(0.05g, 0.17mmol). The reaction mixture was stirred for 2 hours and then
washed with water (2x 15mL) and dried over MgSO, filtered and concentrated to afford the
corresponding ureido ester. The corresponding ureido esters were used without need for
purification.
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i m dazol i di ne-2, 4-dione (5) (i) Base catal yzed net hod
(5a-5e, 5g-5i) 5 To the appropriate

w2e{784f5d7m0r 0- 5- (4- 0x0- 3, 4- di hydr o- pht hal azi n- p€yiaBR0d5)003889
|)-phenyl]-ureido ester (4)(0.065mml) in anhydrous
di met hyl aceti m de (0.5n) was added, sodi um hydroxi de
(2.6ng, 0.065mmol) and heated to 50C for 30 m nutes.
The reaction mxture was then  diluted with DCM (2nl)
and washed with brine (2.5ml). The crude sanples were

(c)s Bpriueredb-(4foxe-Spr divar aphthalazHPI-@imethyy) heny!HBaRStititadp| | ng

mf&ﬁ&cﬂ@:ﬂe-(zﬁf-dlor@gb) Iooxo 4- di hydr o- pht hal azi n- 1-yl net hy
<')|£35a ‘%??éﬁ’hmeﬁ flad((i’éaé%t 5g151) (4) (0. 065mml) in ethanol

To(tBe Spfrdpriaes342itiatio-550-Ika8x iy t@phtialez - ByithetHy) Q6 omTairdido
es?e';J g48 0%6'5m‘:n%§ r%nhg/gr%m {j ﬁw%?ra@étw {Oqérm(ﬁ Qlagnaalgeae a%duf h ﬁ¥]drOX|de
(2@fngh9/ atimmlbanddweateddo @ Coesiminyteadde ceﬁﬂj@mtmmre @as then
dildied ARS8 @CM‘QH@% wgﬂgd Vvﬁﬁ Biird (2 %nﬂofﬁéjcrﬁ‘ﬁbssérm& were submitted

suspended and tredted wt
f°rl\PrﬁPad?th§6‘5|L8pyl et hyI am ne (10. 5pL, O. 06mml) and
2- (1H benzotriazole-1-yl)-1,1, 3,3- tetranethyl uroni um

h 0. 024q, O. O6nmmol ). The reaction
("ﬂ%@g?ou"(ﬂé]p %&H;@f ?’P(ed for g18 hour s a21d t hen subm! tted
Tof 3H2-flucap-ar(®bkord 4dirtyd@o-phihalaxii- 1-NmRDy)-Phedyiipoziduiester
48@' b65rﬁ(mc§l{lﬁ1 eﬁanélgﬁ) Q%Lj;%é'é adg@d %o!ﬂu%\]/h\bgro%%e f@émg 0.085M ol and
stipsgdpttporn tsPrsraiys dor 3§6‘“5‘895‘0 The pgagiipngniytire3sas then “eUt’a“Zed by

addition of hydrochloric acid (0.065mmol) and concentrated to dryness in vacuo.

The resulting solid was then suspended in DCM (0.5mL) and treated with
N’'N’diisopropylethylamine (10.5uL, 0.06mmol) and 2-(1H-benzotriazole-1-y1)-1,1,3,3-
tetramethyluronium hexafluorophosphate (0.024g, 0.06mmol). The reaction mixture was
stirred for 18 hours and then submitted for preparative HPLC.

RD
L

Compound R" Purity (%) Rt (min) M+H
Ba A 71 3.92 395.4
T
o)
56 OYH 92 3.81 367.4
-
o)




O 5d O-N 96 7.73 381.4 N~ O 5e o0/ 99 7.16 367.4 N

O 5f o~ ~ 93 6.53 368.3 NH O 59 H99 4.78 482.5 OM
wOoRMN4sBM o HS/ 79 8.78 427.5 "IN 1111 O BCT/AB2006/003889

8.39 393.4 0 5) o~H 95 3.85 367.4 0 WD 2007/045877

PCT/ GB2006/ 003889 37 Exanpdee 2 QO NH I \ NHIO iN

/| INONH R NC RCl Rcz V1 \ 673 O

5c o H 96 6.72 353.3
T |
(o]
5d o_ Hd 06 7.73 381.4
}/N
/N\\eé
o
5o 0\\{/N/ 99 7.16 3674
*/N
o)
] OYH 93 6.53 368.3
“NH
*/N\”)
o)
5g H 99 478 482.5
o}/n \
*/N
o
5h OYH s/ 79 8.78 427.5
*/NW
o
5i OYN 94 - 8.39 3934
/"Héj
0
5 OYN 95 3.85 367.4
(o]
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NHRNL iNON- Rct Rcz Y X\ NUNXO-/ \ Nc'Rcz Il O
O/ O 8 9 where Xis a single bond or NH 5 Conpound 6
woaso7agsdiesi sed as described in Exanple 1, of YOI/GB2006/003889
03/093261, which is incorporated herein by reference.
(a) 4-(3-isocyanato-benzyl) -3ZH pht hal azin-1-one (7) To
a solution of 4-(3-am no-benzyl) -2H pht hal azi n- 1- one
Eﬂ% el 09, 4.0mol) in dry DCM 10 (415n) and
trlet%ylanlne (1.5, 10,9mol) was added a dropw se
preforned sol ution of
in dr JV§685ﬁL) ovg

t||ophosgene (0. 739, 2. 5mmol )

B0 nutes. After affurther 2

e was ,60HC°€T1|MX “to T
ptd powder” ®SRiigl e peak

en to be quantitative) no

purificationperforned; mizZ7(LCMS, ESP),

RT=3. 90ni ns,® (MrMeOH) 310.0. 715 (b) {3 8

f 5- (4- oxo- 3 4- d| hydro phthal azi n-1-yl et hyl )

anhydro PDEM (16. 7mR)1Rcz was added t
0.170mml ) ‘and R

4- (3-isocyang
(0.05g, 0.17nol ). The reaction m xture was stirred
for 2 hours and shen washed 20 with watey (2x 15niL)
and dried over MgSH4 filtered and !&Entrated to
afford the correspolfB?fd %7 &gl baad @ NH the

correspondi ng ureido esters were used w thout need for

C@ﬂ%’ohj {wWafs' itﬂ&%x?&i ehs(q“e}cr%ﬁé ﬁ I%x%mgféol § \ﬂ/’OCB 5@1 which is

azin subs I'tute
ln@wmuazéhaemdyrgbnﬂqu dione (9) To the appropri ate
{1-[ 3-(4-oxo- 3, 4- dlhydro phthala2|n 1-yl met hyl) - phenyl

£ % subst | rbam c esters (0.065nmol)

(o B SR PSR bR TR L 0. St v WD
Tdeﬁ)Qth[MS:BZ?(S%@iﬁdﬁﬁ@ﬁﬂﬂ@ﬁﬁ&l@zin«?&m&d@&tbg, gmehinM in dry DCM
B L )

trigphoRgemENS-7 39112)Sramel) iRalahaeM\B ) Br¢rad minutesy/After fwther 2 hours
thé Fddefon BRI W8s YRICENRREITH biyRSsiyRIdiRY £ Ritt filoWPoieCsingle peak

in LC-MS analysis, (yield taken to be quantitative) no purification performed; m/z (LC-MS,
ESP), RT=3.90mins, (M+MeOH) 310.0.

(b) {3-[5-(4-0x0-3,4-dihydro-phthalazin-1-ylmethyl)-phenyl]-ureido}-Amino ethyl ester (8)

To a solution of appropriate amino ester (0.026g, 0.17mmol) in anhydrous DCM (16.7mL)
was added triethylamine (24 pL, 0.170mmol) and 4-(3-isocyanato-benzyl)-2H-phthalazin-1-
one (7) (0.05g, 0.17mmol). The reaction mixture was stirred for 2 hours and then washed
with water (2x 15mL) and dried over MgSO, filtered and concentrated to afford the
corresponding ureido ester. The corresponding ureido esters were used without need for any
purification.

(¢) 3-[5-(4-oxo-3,4-dihydro-phthalazin-1-ylmethyl)-phenyl]- substituted imidazolidine-2,4-
dione (9)

To the appropriate {1-[3-(4-0x0-3,4-dihydro-phthalazin-1-ylmethyl)-phenylcarbamoyl}-
substituted}-carbamic esters (0.065mmol) in anhydrous dimethylacetimide (0.5mL) was



O NH iNRO 5 Conmpound R Purity (%9 Rt (mn) MtH 9a

O H93 7.08 349.4 0 9b 0 H96 3.94 363.9 0 9c ON 99
wa20/033573 /N O Exanple 3 10 o Si/ HO N OpPCTEB206M03889

si ] OHCOeNHLY:9 \1011 FI F200R NH I

\ NHINONO/ iNO r(1LNHaN O _NON N NOFOF

O F 12 13 (a) Carbonyl net hyl -am no acetic acid bis

adgigéa gédu?i‘r‘l:‘?ﬂrﬁkl{ié/ gz &ﬁn% %@65&1 a@d ﬁ ‘tgfogi) 5- 2 hglirs The

- ace aCI
rosaioh yoire b fren oL it DOy (ymmngmh wigiimine (2.5m). The crude

saPr@Us ma&%m&%twe HPLC.

Compound R” Purity (%) Rt (min) M+H
9a o\\rg 93 7.08 349.4
N
o)
9b OYH ) 3.04 363.9
Bos
0
9¢ OYH 99 4,20 335.3
N
0

Example 3
10

1
NH s
P 1 — g h Ccor e
= —_— N
/U\/N\/U\ /u\/ \/U\ S'\ + ° d
HO OH W Rk
10 " 0 O F [¢] Sig

Q R, R
. 2
=N OY o
Nj>
o}
F

13

(a) Carbonylmethyl-amino acetic acid bis (tert-Butylsilyl ester) (11)
A suspension of (carboxymethyl-amino)-acetic acid (10)(0.6g, 4.51mmol) in bis(trimethylsilyl)-



10

15

20

25

trifluoroacetam de (45nL, 169mmol) was heated until

conplete dissolution, (ca 1 hr). The reaction m xture
woaso7Ttoasa17 concentrated i n vacuo resulting i n aPgeidB2aw6/003889

oil (1.6g). The oil was used w thout need for any

purification. 5 (b) 39

(3-[ 2- Fl uor o-5- (4- oxo- 3, 4- di hydr o- pht hal azi n- 1- yl net hy

trn’{l)fﬁcg?ag%g%'i (A5 qb@rﬁﬂol@)?&agﬂgﬁéd GHtiNcokipietd disdttioh C(c@4hfl The

suspéns
reachennﬁxtwemmﬁlans:eegﬁaﬁ@t% inyepya tesutting ip ARIAEL (1-69) Jhe oil was
us(ea»v.tmnﬁm+ anyl JurificaBéh/dr ous di oxane (180nL), was
added triethylamne (617pL, 4.51 mmol) followed by
car bonyl net hyl -am no acetic acid bis (tert-butylsilyl
(bR gt[eIF)uotd8-Y4-ax 2% 4rdlihgdrb-phitmatakip- 1-ylhethiibplengh édsliaxa-inigezolidin-1-
roomtenperature for 48 hours. The reactlon
HF&% 5§gdag% concentrated to dryness and then di|ute
Tonh S¥SPARSIET of (4 Slapro)3-igaranatoraenzi) aH]nhﬁv@@amﬁoortﬁdZL@rﬁ% 5"“0') in
aﬁ@%um.eyﬁkqmm) Ws%ﬂé&‘métﬁﬂaﬁme@@tﬂ 5hGEpisiowRiiase

hen extracte eth e
C%W'UF“‘“’[IWéa@ﬁ‘B@Bﬂ§ aﬁﬂa\’?e“%@"é%‘?"oqs ”351%{ Zsf iéquw Ny TH
suspdhsidbl Wasastiled attroan tedtpevatdrh fetdBybuacet ate (2 x 100rrL)

The latter ethyl acetate layers were then conbined,
dried over MgpSOH4 filtered and concentrated in vacuo
Tt feaetipnaniyterel wag corashirefed tdpyesarng fep dilutad wiivatey - Somi3 and
th(aéﬂ-loélijus@zi% 10 Qsifg! lsbdiiif )ggdir@ﬂdep&ﬂtft@ﬁ (&N 10rd). Algledvs,phase was

then spacisc A peptas bosp; hg HGR HIR Aupas there YPhaglea o

using ENeHH) ichex&aded)wm éthyl cactatei(2lk 100mL)y The laiter tethy! agetalemyers

S

%Y??i%q\ tﬁnﬁ)ér}eg @%?j:\/@ﬂ\/lé):g&; fltareﬂ aad concgnthat?d alg Iv%cuo to afford I;aA&)/ellow
solid- 929 peaK in RCMS anatisis. (1A%l BZ%6 ncmtwf qation perigraes. d"’&é'r(éf S
E6RPRT23A%8hins OMLAYAOEY).) in dry DCM (0.5nl) was added
appropriate amne (0.150mmol) together wth

N N diisopropyl et hyl am ne (0.150mmol ) and 2 25

(c() ndfzoiandrﬁisrmaazalla,@dlhm}o)phihaiazm- Byltmethybawbéry 2 4-diox asimidazolidin-1-

af | uor %sphat e (0.057g, 0.150mml) and stirred

yéfac‘?'&?mqésﬁ'p rature for 7 hours. The reaction nixture

Temsuspansiondf Bd?-luarg-5Heere 3 4rithydieenbtialazin tvlegthyhphenyll-2,4-

3 iN € dded
d%%@ﬁ%%g‘lé&%‘@1 J-a/@eénBCQCB 1%&63% hodshma) onD M\/(@SmL) was adde

a()grgynqig al(npp,e Aq f@ppol) together wnth?\l N’ éusoproquetHyr]amme ((5j 1é&n¥mol) and 2-
(1H-benzotriazole-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate (0.0579,
0.150mmol) and stirred at room temperature for 7 hours. The reaction mixture was stirred for

18 hours and then submitted for preparative HPLC.
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15

13aH78 3.59 481.5 13b (' 99 4.08 480.5 ~NJ 13c JN1~
94 3.60 493.5 ,NJ 13d H-~0 99 4.02 411.4 iNv _OH

waxenTpiss74 H 02N 0O2NO ND OAN OAWN ~O r"2 N | PSHE/GB2006/003889

iNO;" ,NOH oN 14 O15 16 17 0 18 O ONH NH N |
[/ TNeN\ / N2 NH2 19 N2gN 21 NOO ONH NHO R
eNO iNYNR. R. N N23 NO 2 (a)

2-Methyl -4-nitro pyridin-1-ol (15) 2-Picoline-N oxide
(14)(21.99, 0.2nmmol) was added to a concentrated

smmwndc acid (RenL), | médurtydvai ng théﬁt(l’enperatureM+H

ety 40C T Theggmxture was Cgpli ed—t[o 3\,3 59U|rr|| it ;451?5
acid 10 (60mY~wasy-t he added dropwi se over 15
mnutes, maintaining r Facti on tenperature bel ow 10C.

me AUTUT U1 AA AN

was ated{to 1q0/C\:0f or 1.5 ours. {The red§ct| on 3280'5
t hen cool ed to,thvelnd oured over ijce (ca 5009)| the
resultant green | vyel I ow sol ution {was neutralilsed by

AMftaor +hao diti oR—Was caml ot 1 h rc\nr\fLr\n m xt-ur-a
T\ C T P_r A3 A\~ n

addnse on of sodj «<ar ponat eag ca 2059 o0 1 hdur). 4935
The m xt ul wﬁfs/;.f/ﬂhen fiiltered and (washed w th water
(2L) The S ‘d take wds then dissdlved in 15 OCM

iad Avar INa2C o
{oU att RGBT cAALE lmzu%%ﬁe——(—]ip&ﬁﬁ—waj,
addg%d_t o the DEM gl utijon - 411.4

Example 4

U

OzN\(j/\ o OZN\C(\O \C‘/'K
———
N I !
= o OH
16

P . =N
NH,
20 |l N ' >
Ne 21 N~
0
[o]
r;m
NH g
N © R N 0
Z YN R" e P
" N
N{LR x
A ]
| N~
23 N o 22

(a) 2-Methyl-4-nitro-pyridin-1-ol (15)

2-Picoline-N-oxide (14)(21.9g, 0.2mmol) was added to a concentrated sulphuric acid (76mL.),
maintaining the temperature below 40°C. The mixture was cooled to 5°C; fuming nitric acid
(60mL) was the added dropwise over 15 minutes, maintaining reaction temperature below
10°C. After the addition was complete the reaction mixture was heated to 100°C for 1.5
hours. The reaction was then cooled to rt and poured over ice (ca 500g), the resultant green
/ yellow solution was neutralised by addition of sodium carbonate (ca 205g over 1 hour). The
mixture was then filtered and washed with water (2L). The solid cake was then dissolved in
DCM (500mL) and dried over Na,SO,. Hexane (100mL) was added to the DCM solution
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WO 2007/ 045877 PCT/ GB2006/ 003889 41 resulting in a

yel | ow suspensi on which was filtered off and dri ed.
waeizogloasggeak in LC-Ms anal ysis, (25.40g 82. 5%CnB2006/003889

purification performed and taken through crude to next

step. (b) Acetic acid 4-nit4p-pyridin-2 ylnethyl

ester (16) 5 To acetic anhydride (60nL, 0.635n0l1) at

re%m,% ﬁ%j@n?m?sr%béﬁys?gﬁma{ W@Q@a %ﬁfﬁg dqéiﬁg R peak ek n LC-MS

awStsp BA08 82 8% o feuvﬁCﬁmneoerfm@ra" Hxsp M?%@% to next step.

m nutes the sol ution began to darken and heati ng

al ne t 10 2 m nut es and t hen
(bgﬁlc%(ﬁéag'dﬂ"' 08’(”0?"'} %@thy&f ﬁ&‘) (60nL) was added and
To heetis ahlydrids(60wh s0.6 8Foal) vt r1 40 éIdJndﬁdaemﬁrmLatmqnspheﬁewwsedded 2-

BTSRRI RS ) 1890 B RorleU ks bt e
appexiesiel 2dvipgtesihersolutien begas & %ﬁrl@n W%z@mma'@@nﬁd ﬁé@o -120°C

for 80 rinfutss ana seachlivivédtolobing 8¢-2x ERRRA! (60MiL) Aths QY& and the solution
ntrate

wR CErp B ot e et KOG S e Dt

nigrelised with NEBIZD;((@a. 3)g). Thetagoeaus digdor was extestedtvet ethyl amptate

(t%iég?ri %{#ﬂ@ e%ﬁsw \‘/?19@%8 i%q ?ﬁL 'Hnéd &\;eq;Naz 4, concentrated

in(vecwg regryerilg T he rzatyr@' Wwesshkieried to fiash drworgatagypphy elyenbhexane :
TBmEL (- g) ﬂgir&mﬂom\lvésf iSolaes ) smg:zsrh ak ltm%ﬁgﬁlta)na@&@ (6. 43% 30%) m/z (LC-
net hano was a

N&:‘l%% 5% gp&?'(?ﬁ%}é?om de (2N, 1.6nl) and the
reaction was stirred for 30 m nutes and then

t ThereS|due was diluted with
(%ﬁﬁ/ﬁﬂ(ﬂ%&,ﬁ%,)])%&ﬁ&%?) x%ract ed with ethyl acetate (2x
To @rﬁEb‘Jt'OW‘Pf@C%f@r?@l%ﬂ!ﬁ@mmdat?%'mﬁé’wbeﬁ’méfﬁ%é) 4R0t 2}5llﬁm°hél methanol

(#r0Nlas RIAEd § 8RIGESH df@B&idm'h?drMﬂGéJQNt Oaﬁ%f_)’ amh@réaewk%y dhirred
ol i i ed upon standin

RS it er S e LRl R et T m)

afd/exthacted with ethy! abetditd (2a-1pyiL). TThereondbircairdxtrbcle padavashe&) wiltbbrine

({B?rng 99& céﬂ a%\ﬁ?aénq? t8 éﬁ'&r&% g@ag S {Nq%h QQI d%%ggﬁon standmg Single
PaRidiB 4CdV 'ﬂq{xﬁls & Qgc@g"/ﬂem(ZdL@%TESPB Rﬁ?ﬁa%m)nSdWU}bW‘ 82.
After 30 mnutes (4- nitro-pyridin-2 yl)-nethanol

7 0.12 DCM (2mL dded d i

e S Fetpanaver € " 7eC After 2 hours the
Tmcm)leﬂ solutimn ofvaeraipd chlorale-(8.583g, 4. TBmabh D@Mﬂ@m(_)]at?m‘tc,under

i S a/ar s Dééde%%eglg}? Qulf?)gqg g]t éadr%%Lt Q@ﬂﬂ?ﬂélﬁ ?wglelg&ﬂ@? 90 minutes (4-

e over

“(‘TO?YL?‘“M&)"FW@WO&HJEQ 1 815?1 @-33R@me]) it REM (2brveastasded\fnopwise
nﬂﬂ!ﬁimlﬁ&temp%ra@'fé)at -75@ Aﬁ@ﬂ@h&l@ﬁth@ @ Was \WRFfed BEH5°C.

bS] 8 SR ot o kot A sh oo oo

tqzmperétureawerrmhcams lemaglOmllawas that edded and theaniziucnextrabied @jth DCM
(125( ? qu | ﬁ'ﬁ@%ﬂir@d%r&érﬁ@s%@%l&ﬁaﬁgd ovbF MEQBPMOHE%_GJGH Hvacuo
to an oil. The material was used directly without need for purification assuming quantitative
conversion.

(e) 3-(4-Nitro-pyridin-2-ylmethylene)-3H-isobenzofuran-1-one (19)
To a cooled solution of (4-oxa-3,4-dihydro-phthalazin-1-yl)-phosphonic acid dimethyl ester
(0.202g, 0.837mmol) in THF (4mL) at 10°C was added 4-nitro-pyridine-2-carbaldehyde
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To a cool ed sol ution of

(4- oxo- 3, 4- di hydr o- pht hal azi n- 1-yl ) - phosphoni ¢ aci d
wdizoetoasd77est er (0. 202g, 0.837mol) in THE (4RCY/GBR006/003889

0C was added 4-nitro-pyridi ne-2-carbal dehyde WO

2007/ 045877 PCT/ GB2006/ 00388 42 (0.837mmol ) under a

nitrogen atnosphere. Triethylamne (0.174nL, 1.25mmol)

(O%§mﬁ1|%§ e er%rn(i)tmﬁ'eﬁ gtn%\é I'iere],f Orrglhpﬁﬁwgéﬁé‘q%rﬁm q rQSﬂ{nlxé?)lV\ﬁé added

room-t enp ours. 'The
drgmstp@n\eardﬂ nvméeﬁﬁmﬁi@m a"nwwhloe‘»ﬂr gtaean) temﬁ@“tfﬁéﬂfﬂ dpurs. The

ydilbly is8§Resion W8s §<9Jréodin Vidfer () ©4hd tNd fhBn W&, tHeXoBdvhs washed

h (2x2ni t h t he .
SCEmaE e KR e e
topHffortiLec0. 83 g Sihe Pesiied praalutts- VS rmeaké NS ICSVS G0alisy (0. 185/618%dwo

r [
S8t e eRlEe] RR Byt WAL, P Hrd 2ot 260,
R(Mﬁ;ml%mﬂ'()tzﬁgﬂf (4- Ami no- pyri di n-2-yl met hyl ) - 2H
pht hal azi n-1-one (20) 10 A suspension of
%@Anl tro-pyridin-2- 2y| net hyl ene?7 3H- i sobenzofuran-1
(ﬂ.‘& powyddin-2-vipatul)2H-phalsAr ko &Ponohydr at e
A(sOsp%'fagon bf 3mmirg-pysidi- @k llehs)-PPiSodenzofdrahd toned0.d74, l2esmmol)

e By M TS A SRR, ol 3Ed e cooe
toi room tm@ure( Bthasy (5nd.) @dwiasl, jollowessbyranyneniwn ghleridet{B,16g, 3.0mmol)

ahERdresbwiaer @26 f\“))@mﬁ’?lolb1 Qﬁ’é r%lxtu-rl_é‘\‘ﬁas ﬁ@@ﬁé&ltéﬂ"to@b’@ e h\6@r§ The
filtered hot thr roug

e whi
regelign mixiuer wasitersd Mzs throrgh ?%e wh'm \@?%‘eﬂe%nai witl, ﬁ@”&%ﬁfé{%@f’mt)
Thélflté%m(bah 8 s_ac:bdcegih_@fédﬁh gagtrﬁe_ éndvinth dikitdihbithostiat adetaté 11DmL) washed
e . | ne oV n U .
PRt Bl BEmpereg s Rl FRECE Lo Forg e e opo
ag 8 paleyallaw gatdeo Winglemtak in 1Si-M§lanalysiak0.20g, BC%NERId) requiring no

1 d I no further
ﬂgﬁra{ @gﬁnﬁg gn@% M3 ﬁ/sshf)sﬁ& %55@%125@%8 O oost 20

(9)

(@ 155 §s§iéb@lédt3if2q¢oﬁo-(?2 =Xt mci-JTYsban) pykidial4ad n- 1

é pg é" (}o’y(%cgln 4 yl J- imdazolidine-2, 4-dione
inpigagolieac-5 4 MG{?8n of appropriate amino ester
To scolutioradiapp®piae gmind.esenisotypnata (@029gd0.6TrembCM anhydrous DCM

({Glﬁnlé% 0854 @64 %nh égﬁy'o 19%&?9 GRd ks afind HORIRD Y imethyl)-

m no- p

Zﬂkﬂlhﬁméﬁﬁll—bgnqq(Zﬂ ﬂ@ pgiylml)o'l}@ re:@ptlgrymﬁtﬂr? wag Rlirred for 8 hours and
chRRAtrated inUaylid fo&ffPAIheddrictishding fureﬁdcf&t&r SArEWdroB&dlmethylacetlmlde

(GPBF BP=REET. SiRuKS B Sk GBel FhEEIRIDa s miue

haatde th 50°Gfor@Aevinitys. Jbel raactidnyrdixtuse whs t(\@] Glutpd v@mmmt)) and
wARAed mnéii‘ﬁx‘ﬁl ﬁ\%%h%g staﬁ’lgtég Qere ub%@tﬁﬂ&kﬂ/{eﬁ%r V& APLC.
[ and

reactron m then ute
washed with brine (2 5rrfl) The crude sanpl es vvere

(ﬁybﬁarﬁéﬁeéird‘uwtonrmarb@i,tutéa-sbﬁle@oxo?@4@Hya/roéﬂhtfﬁraemt 1-Menethyl)-
,51 ,a #é“%ﬁ%\%d -[ 2- (4- oxo0- 3, 4-di hydro

Pﬁfﬁ‘? BAVAFTiazcligine-mdrdiRpey

(@y4-{4elsavydnato-pyridii- 2halmethybiHephthatezii oore (@23) (a)

1%'4 sﬂ:’%é%%\’m%@@ @aﬂ)ﬁ%'pghcﬂﬁ-%:y%éfﬁ‘ﬁ)% il BAS g7 n- | - on

0 a suspensi
a 400 1A% )dy ppiyidreus DEMyE BB and trsivamine@i48ml. hHammol), was
ddddd a dropwise preformed solution of triphosgene (0.27g, 0.93mmol) in anhydrous DCM

(30mL). The reaction was stirred for 6hrs at room temperature. The reaction mixture was then
concentrated to dryness in vacuo yielding a grey solid. Single peak in LC-MS analysis, (yield
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(0.40g, 1.48mml) in anhydrous DCM (160nL) and

triethylamne (0.46nL, 4.09mmovl), was 35 added a
wdnropwusss7 pr ef ormed sol uti on of triphosgene (OPETB2006/003889

0.93mmmol ) in anhydrous DCM (30nL). The reaction was

stirred for 6hrs at roomtedperature. The reaction

m xture was then concentrated to dryness in vacuo

| 20%irSs,

fa'{é"% P B s S BT T
('VU egtAZ9-Pat i ve) no purification perforrred m z

(LG M5, ESP), RT=3. 79n1ns (MtMeOH) 329.0. (b) To a

(b}s l)%%h@lﬁ?rg%fsa%%m@% e?@ Q)%Z%étde L] a'rgrgol?i%%%%oq?\}s?ﬂm é‘)G 7mL)
wds2atided trigthyl7@mine K%ub,rﬂ;ﬂ 70mmol) and 4-(4-isocyanato-pyridin- 2—ylmethyl)—2H-
phﬁ?ﬁ%ll‘i 13 Ez?li‘fé/n é?ﬂb 95&26?591{%1)&&@ BBt hitdBrwas stirred for 8 hrs and

, .0.18mmol ). The reaction

cqmpentr@teé ipacus o ?ff%‘élthﬁ GPrf%§PH?d§,n9a?{ade weide esier APRYITRYS
d.aﬁ@w@cétm@‘ fo®inl.) wag addet rfemmacw RGdiGrh Wgleroxite (2Bme @tossmmol)

o] RS o o e Bt g

HRe@t ed to 50C for 30 m nutes. The reaction m xture was
then submtted for preparative 10 HPLC. O NH N RD
ccJ N Conmpound R Purity (%9 R (mn) MrH 23a 0 / 91
3.43 336.32 N O 15 Exanpl 00 O02NO NH ~S\ H

~S~HI OiIN 0 O26 H 24 25 SOS/ O 00O
NHCNH / NI NOH - i

Compound Purity (%) Rt (min) M+H

23a / 91 3.43 336.32
N

15

Example 5

24 %
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NRL... ON2829 S30\ R S/ NH2ORR. 00IR
WD 2007/ 045877 PCT/ GB2006/ 003889 44 (a)
wa-2007tass7t hi ophene- 2- car bal dehyde (25) To conePQTiGB2006/003889
acid (1 5n) was added cons sul phuric acid (15nL) the
m xture was cooled to - 10C 4ind

2-t hi ophencar boxyal dehyde (24) (10.0g, 89.2mmml) was

a?g‘?kﬁt‘fb Mro;apéMeSz%céw@&eh}ée@nut es mai ntaining the
eaction tenperature be

TQRRNCtG Feidi( 1Bmi-hyagaqdgp Pﬁ'&su_‘PhH%%ﬁmﬁQg@Fé‘hB &'ﬂ]ﬁfea@a c@gled to -
1m°0taﬁhd\&ah|Gphdn2%6%/hldahWeQM)(1am6&9 Ivhinbl) Bad/hdddxiropwise over 15

%@Jl)laérﬂﬂnle% ﬁ@éﬁ?qlg? ge(ljn ?art]tgg 8 %gﬁ %;(\9%58 ng ,Tﬂg nﬁ%‘% was stirred
fas alijribet hour beforelsdingimucstetto gman k%ﬂomé) em@xtrﬁetﬁ@nwéh DCM (3x

1@6nl'\\3 M Qothbingd % Qﬁ%yg%%éré QIR oveF lf/lg@@?é)nd d?)ngerﬂfafé@w&kﬁ:uo

ther) was co in LCMS anal
Ojﬁhe

The el asmpspieatedyo fasaETRPSIRE Y GieHLIorgER | e 20y

dedired (sleﬁe 0. @R)z 1 H%&aae 5&hem was cotlect€d. i Singls pgakan LC-MS analysis,
(‘glbég, éﬁl g ylcekl? [_erqugl)\g ng N%/iﬁ?é P ca’ugg m/%)@)%o%sr;) RQ {8 35 H’ins no

|o3t+séiﬂeanbSemed ininop Ae VIR @DM—hWeﬂM?OBH P §theh St (1Ha%)- 8.6 (1H,
ne (26) To a solution of

*( 4- oxo- 3, 4- di hydr o- pht hal azi n-1-yl ) - phosphoni ¢ aci d
di met hyl ester (3.85g, 15 15.9mmol) in THE (30nL) was
d;ﬂ(aq\nﬁ’o fhidohéir-b-infiyRine)-2H-ssebdrzblednytend (26) (2. 59,

92 SIHON 9" RAE Bty raiaels- SyBH RN 4t i ot G850
1§9mned) irTHF @OmLY) erp eddeduf-gtrd-thiophereedicarbalddtydy &%) ow
(? Hé;:’ R8I thgér thc%%ﬁ eﬂle'tl'\%aﬂﬁr{ 3@ 2H§LQ@%m§ma§ ehﬁe& BRPwise over

'tere
ReNBies andhen stisastatrers temnetye foa f W@WS(E“@@%W sRpeRgiwas
polife8 Gh Wéieﬁ’(@@rHQ) by AE irndiltéred. tle sbneﬁuat, h@sﬁ’&: M&ﬁ/l/dt@dme)

el 0 b o B R DRl f il 1By A7 crme

dé:ﬁra@ p?ddumsnTsm( Mldﬂ}; P MSGanRsis,. (84 i w%)(aw FOQUIFAING futhyr
p@%‘éﬂ% H/P ﬁTﬂ PRARY MR B D1 RALATANInd (VARG 274;

sus enS|o
3-(4-nitro-thi ophen 2-yi met hyl ene) - 3H-i sobenzof ur an- 1-
NE(4NiRo tfﬁobh&ﬁ&ylrﬁeﬁhﬁ)-ﬁl—? PRBAIzir- Moy 7RZi ne nonohydr at e

4ﬂ@ne%°a|°i 3R ehtean s Rty R Seredtfedy PR HHon Tb) (1.5,

5.1 ntraclsid hydrezinehmohohytirmtes(@. 60wk 2. Ovamohvers b behtedot 99° Guépr @ hour and
t&ér?(gbglemta rool?ﬁ%@ﬂﬁg{m?é(‘m mn?tur@u% ﬁl‘iér@djaﬂd\hé{ ﬁlfér'@d &ie WaGwashed

withuAterdakRanl reAien (2235‘ s in o L5 G/ Moepspks in LO-MS
dREfydis Q2100 161 %) (Mt B qui8@no furtFdrparifichtion; Aez (UgHWs, 2859, RBE4.05mins

(%E‘Q?%%WWH}%(M*EU %?ﬂst hyl ) - 2H pht hal azi n-1 - one

(d) 4-(4-Amino-thiophen-2-ylmethyl)-2H-phthalazin-1-one (28)

To a suspension of 4-(4-nitro-thiophen-2-ylmethyl)-2H-phthalazin-1-one (27) (0.90g,
5.71mmol) in ethanol (25mL.) under a nitrogen blanket was added dropwise a solution of
ammonium chloride (0.31g, 5.7mmol) in water 18mL). After stirring the resultant solution for 5
minutes, iron powder (0.64g, 11.5mmol) was added in one portion. The yellow mixture was
stirred at 80°C for 3 hours. The reaction mixture was filtered hot through celite which was
washed with ethyl acetate (80mL). The concentrated in vacuo and then diluted with ethyl
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To a suspensi on of

4- (4-nitro-thiophen-2-yl net hyl)-2H pht hal azi n-1 -one
wWO02007/0488790g, 5.71 mmol) in ethanol (25nl) undeCcTAEB2006/003889

ni trogen bl anket was added dropw se a sol ution of

amoni um chloride (0.31 g, S5nmmol) in water 18nlL).

After stirring the resultant solution for 5 35

ad&a{twg@ﬁﬂ_? wé%gﬁ_mﬂ\@ﬁﬁ? %@mﬁfgrledlékleﬁmgme)slu%%uiﬁﬁéi@ fnd dihed m

one port xture was stirred

vagup i ftord tipp ditl @9@. 2ight Yellew Bovipes: Single eeakdn h%‘tMst ?ﬂabﬁﬁh

(0% §8% Pliitg And@guiredadigthenbiiicgtionyh/zaeeies, esPRATER.94 (M+H)
The concentrated in vacuo and then diluted with ethyl
2007/ 045877 PCT/ GB2006/ 003889 45 acetate (20nL)
washed with brine (20nm), dried over magnesium
| tal vy

(e %LBé?gﬁeed g{é%‘ " P}«?Q 4 J”V(g”@ﬁ“%'éﬁg g&@g 6/172/) W&phEh ﬁ"}é@ UrdIGb)-acetic
agighathylgsier (2-‘()0 689, 84% purity and requi red no further
T@ursu§ jefigibh 6- 4rdnandtmap -2 Rthy ) BFphtitdaM:bhe (28KBm@

(ORI Lok T

Agatstirring 293 Hbarsahes wapi@nsvasmueriched with water and the resultant precipitate

- ( A- agmi one
e R S S R b TR e e
was added appropriate isocyanate (0.380nmol). 10
(fﬁ1t[§f(4 @B(bfsr4m%/dﬁ@phtﬁe/5ﬁun-‘ylfﬁelaszl) Bafidagiamepss astemrened
e resultant precipitate filtered and

n
’"&ﬁj‘i'zé’(ﬂd’”el'?ré %FI(%@ i sol ated were used without need for
Tp el pipaoptiate §3-[5@)ox0-B, 4-Bhydbe-htbaldzivk1-gintefigt)ahiophen-3-ylj-ureido}-

Y
R L 08 0480
sq:@um@yqrnx'w@esnmﬂ@ﬁﬁw%apﬁ PRI HIRISA- CinyPﬁe§ hwy -hgiregston
nﬁ)ﬂﬂr@\/\)éls]:t)%éhrcﬁhl@@}mth aeet QZ?LﬁﬁhdjvéﬁhB?t! lr/]vmffsﬂir%{ @. 5mé) TrzeocrLSlcrlTeL s;amples
) rous di ne acetim de
g“é?fﬂﬁf §°rp§%fgﬁfﬂ'ﬁ?g\%¥om de (2. 6rTgy 0. 065mml ) and
heated to 50C for 0.5- 6 hows. The reaction m xture
was then diluted with D ) and washed with brine

(2.5m). The crude sanp wdre submitted for
preparative HPLC. 0 eN NRN 20 s / Conpound RD

Compound R” Purity (%) Rt (min) M+H
30a o_H 99 4.07 355.4
A
0
30b ) "j 88 3.91 3414
0




30b ON 88 3.91 341.4 .IN O WO 2007/ 045877

PCT/ GB2006/ 003889 46 Exanple 6 0 O NH O Rcz NO
woedECh4387HZN | ~ 0 O+ N /x ' cz OR O O Nei BLTZ&BABG/003889

33AB 00 eNe RzeNNHON O/ \ NYN -4 N 101 ~-O

FOO F35AB 34AB 0 ONH48cz NHO Rcz NO / eN

~\\ NYNNN\ ~-RN ~-OH/ F O OF O 37Aa-c 36AB

E)E;Z%‘rilé& AL RC2 = HB RC =M

0
0 RCZ H O NH
ﬁ/o cl 4 HN ~ N\/Lko ! —_—
W\/\ O o — + N
(o] Rcz 0
o o N
31 3208 b sans O
F

35AB
34AB

N\“/N\>‘ O NW( \>\RN
O g0 0 o £ o0
7 37Aa-c
36AB 37Ba-!
A:R®%=H
B: R% = Me
5  a) 2-(Tert-butoxycarbonylmethyl-amino)-propionic acid methyl ester (33A)
To a solution of tert-butyl chloroacetate (31)(4.5g, 29.7mmol) in dry DMF (50ml) was added
Hunig’s base (6.28mL., 36.0mmol) followed by potassium carbonate (5.24g, 38.0mmol). The
mixture was heated to 90°C before DL-alanine methyl ester (32A)(4.55g, 37.2mmol)
dissolved in DMF (10ml) was added dropwise over 1 hour. The heating was continued for a
10  further 1 hour and the reaction cooled to room temperature. The reaction mixture was then
diluted with water (70ml) and extracted with DCM (3 x50ml). The combined organics were
then dried over sodium sulfate and concentrated to dryness in vacuo. The resultant oil was
purified by flash chromatography eluent 5:1 hexane / ethyl acetate, Rf of 0.19, staining blue

with ‘Anisaldehyde stain”. 3.5g of colourless oil was obtained. Assumed to be 100% pure and
15  taken on to next step without any further analysis.

“Anisaldehyde stain’ Recipe- To 135 mL of absolute ethanol was added 5 mL of
concentrated sulfuric acid, 1.5 mL of glacial acetic acid and 3.7 mL of p-anisaldehyde. The
solution is then stirred vigorously to ensure homogeneity.
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5 a) 2-(Tent-butoxycarbonyl net hyl -am no) - pr opi oni c

acid nethyl ester (33A) To a solution of tert-butyl
wohbarrassoet ate (31) (4.5g, 29.7mmol ) in dry DVFPCH@BRY06/003889

was added Hunig's base (6.28nm, 36.Omol) foll owed by

pot assi um car bonate (5.24g, 48. Omol ). The m xture

was heated to 90C before DL-al ani ne nethyl ester

(32A) (4.55¢g, 37.2mmol) dissolved in DMF (1 Qm) was

added dropwi se over 1 hour. The heating was continued
b2 Elucre S dinysserphiBaterie Fl e AR B P -4 dovo-
m’f’db@&ldhﬁﬂp}ié@dtfd la6id tdrhButyi@atet (36AM) m xture was then

dilu
Tg(%élfﬁp)ensmfh (g-rair%ocH%}%:Zoo é’%ﬂfﬁcﬁj p%%léﬂr? t! ﬁogﬁ\(%ﬁﬁ Z%MI)( Iﬁ dry DCM
(8Smijiiruthve preséradesf adctivated ddamiecatae sieyas (i folows added/&ﬁa&
buTﬁ&cérG \rﬁ&ﬁ\h aﬂ'hrio) g'r’a?nogﬂ%iﬁfrﬁe%ﬁd Bter (h@‘&)h 074, 4.7mmol). The

ane / eth et at e,

Rf
regplion WES TheSrSdTd {545 oIS AAreP ITIRSEAIBT RIS Sl showed there

toh rastuff of%%n@,éu bePenctised\@sadDl fatioEThe rxGIEREs filerddeand
100% t aken on . fo next

PR ars] e Crovk o e BB ke Fectishtfsloofibhy suent 1:1
heﬂane)éthwmeﬂatd; af=@m9aamble\paak indlGe\dS Bnalysin{1.3@ Oh%epwityhard
re?lgﬁilrgdf“ﬂ 'fﬁrtr?e‘? rifi é: @Pﬁ 8 FEPR RS VphinsA i+ %@W—— Sonfpound

anl 'solUtion 1s then stirred
cmh@dmwluwnt o ensure honogeneity. WD 2007/ 045877
PCT/ GB2006/ 003889 47 b)

04( 6%&%%@%9?#{48@%%%9@?%6%@t§%/%%{6¥gﬁn%£y% n)%jz Ja' eghy)/ E e oxg
irhidazd el iy(Hanetl-agid)(36s)et i ¢ acid tert-butyl ester (35A)
Tig (sgluﬁéﬁscﬁ rcgg rg )ﬁ -3, I%H_hz)%ro ﬁhﬁhalazm 1-y|methyl) -phenyl}-5-methyl-2,4-

SOC at 0O-
- teE Iy onelsr eI U Sels0 B 1 A9 HEMP Befns BCH 20m)
wa$§ hilgcattffiofbacamr! a%FaL(b@[ & ﬁHﬂﬁ)l)(d@@\Aﬁ@)ov\éﬂ@ madgdAfter overnlght

rt- butox r bon nm no ro

offite 5f reaclia MEGIRES SRV AR S IDp S8 f B s
chiosatogtaphy. Euehbt %48etvcacidsn athylacbitenThe tiepempbundwadifyided as
oAs ¥ RORHEG. b1 s ohilych, DM 1 BRY) e AfiEg no futher
Pa'flf@at'QﬂoWéZe(hQrW &SN R TZWinstieH)423de oi | was then
subj ected to flash chronmat ography eluent: 1:1 10
"E acetate, Rf=0.09. Single peak in LC M5

i !Ss"f"l{’f’yscé’mp%'?ﬁ’spuri ty) and required no further
Towrsubpenaibh off3-[AFiofd-E{(4MBxo- B BhydritphBalBsing IRdmétvid)-Hphengl} 5-

eé&/fgﬂgﬁlg-lmﬁé% ﬂrﬁel%}o% ﬁ@%&%ﬁ&%ﬂ%gho 4ol in DOM (G was

adyieqiﬁ%'ﬂ.g,(q 329, BB mmol) z-lmug-ﬁ kasg (0. QEgnmol) and appropnate amlne
@&ﬁﬁé I ihd irébcliony Jn)xttﬁ‘@ @b SiirRAisH 16 HBAS ah@ tenIY ebilfy @ipounds

vé eé«n@ﬁ%ﬁ%pﬁ@ 0: 2 4- di hydr o- pht hal azi n- 1- yl net hy

di oxo-i m dazol i d| n- 1 yI }Dacetl c acid tert-butyl ester

(35A) (1.3g, 2.7mol) 4~ Oy, DCM (20m ) was added

trifluoroacetic acid rrL,{lcao’z ) dropwi se over 2

m nutes. After overni¥ the reaction

m xture was concentrated\g gs~and subjected to
flash 20 chromat ography. t

ethyl acetate. The title conpo

eetic acid in



a white solid. Single peak in LG M anal ysis,
(0.680ng, 100% purity) and required no further
wouoiissari on; mz (LC- M5, ESN), RT=2.95m ns ( REEGB22EB/003889
d) Synthesis of library conpounds 25 To a suspensi on
of
{3-[ 2- Fl uoro- 5-(4-oxo- 3, 4-di hydro pht hal azi n- 1- yl net hy
) - phenyl ] - 5-
met hyl -2, 4-dji oxo-im dazolidin-1-yl}-acetic acid
(36A) ( L%8mgound. 34mfdl ) in DOM (BWW) (%adels Rt tejnded MBTU
(0. 3291 3Ea PS5O )40 S hasgg (0 Wiy alizes 2
appropfi ate am ne ( mE?gm’ml) g{_ he reaction nixture
was st rred for 18 ho and then the yesulting
conmpoukrg Wer-e—pH rj.fi ec—by—preparative HPEC—0_NH
NYAL - LSTR 30 F |0 WO 20077 043837 PCT) CA2006] 5E568p
48 Compound R Purifty L(\@o Rt (min) MH| 37Aa N{") 99
4.11 494.2 ~0O 00| 37Ab 100 4|22 522.4 37Ac 98 4.3
3 us_route usging
2- am np3PAGet hyl - pr opgoni ¢ acil@ et hyl [ €388 er || A8.8a
of DL-|al ani ne netjhyll_ester lead to
{3-[2- Eluoro-5-(4-loxo-3, 4-di hydr o- pht hial azi n- 1-yl net hy
l')-phenyl]- 5
eﬁAﬁarﬂdlé’&%@ qut@usﬁgCﬁLé}ﬁlﬁonmxéil%ﬁ—ﬁ}dp%hf& -abihathyR QL ifistesd & DL-

t
algEinG MelLASAT 9 T 7 B RO B 0 S TW S R e e sheny T
5\5ediractpyli2 4-diexb-iydazpiidipayibiate abiBl3BB),OvHiH Was theh cdipled tdthe

Epr%%é%%g g@g sgﬁsggJ |rutp}élr’c %{%bo@g H% re)sulwg;_é:ompounds weré9 spg)urn‘” ed by

preparative HPLC.

OJ

r‘\lH
=N Ow

N
LY g

E (0]
Compound | RN Purity (%) | Rt(min) | M+H
37Ba N 99 432 |5082
(o |
37Bb *\r\O\ 100 423 522.4
OH
37Bc *\D o8 4.57 492.3

37Bd N 100 417 508.3
O

37Be *\O\' 100 4.31 536.4
0




00 37Bb Na *100 4.23 522.4 OH 378c No 98 4.57 492.3
378d NL-)-OH 100 4.17 508.3 37Be N 100 4.31 536.4 OH
wo@0aFH7045877 PCT/ GB2006/ 003889 49 37Bf N 180T4:B2106/003889

536.4 37Bg Na *100 3.97 589.5 NC) 37Bh N-) 99 3.92

565.4 ~O 100 3.87 521.4 371l ON 1 37BjN-) 94 6. 33*
578.4 LI-IN37Bk N--\ 98 3.87 565.4 N -\-OH 37131

Na ~100:35:90-591-4N—00—tppgrethed—\Vaters—Z0
LC- VS s%l%fem No.| TWA™354 operpting in Eﬁéctrqss&lﬁgy
i oni sation m)dﬁ; bol e Phase A1 0.1{% Formc aciq i
wat er; | Mobile Phase B: 0.1 %JFormc ad¢id in
acetonitrile; lum: _Cenesis| C18 4pm|50 x 4.6 mm
G adi enB?Bari me (|nhpsYy), “B 2 510020 95393 95 | 588.5
5 5 'O
37Bh ~ 99 3.92 565.4
N
@1
0
l N
37Bi ~ 100 3.87 521.4
N
R
37Bj N 94 6.33* 578.4
O‘I
N/
|
37Bk *\N/\\ 08 3.87 565.4
N
. oy
37BI *\,\O\ 100 3.90 591.4
N/ﬁ
o

25

*long method: 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

Gradient:

Flow rate : 2.0ml/min.

Time (mins.) | %B
2 5
20 95
23 95
24

25
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Flow rate : 2.0n/mn. WO 2007/ 045877
PCT/ GB2006/ 003889 50 17
WQ-2p@/0H$I0r 0- 5- ( 4- 0x0- 3, 4- di hydr o- pht hal azi n- 1Pgir/aB2nel003889
)-phenyl]-[1,3, 5]triazinane-2,4,6- trione (38) 0 O N
Ol / iINOYNYO N NY NH F BoO 2 38 5 To a suspensi on
of 4-(3-isocyanato-benzyl)-2H phthal azin-1 -one
(2)(0.37mmoi) in dry DVA (1 nml) was added et hyl
al | ophanate (52ng, 0.34g). The suspension was heated
) {-¢2-AlBoe-5droxe-3, maxdr@mbth@lh@m viesitiyd -rhenyilold i Sltriazinane-2,4,6-
tribfdyegr ature affording a dark brown suspension. The
solid was filtegred and sanpl ed showng this to be
approxi mat el y _80% pure RT=3.56m ns, JThe material was
then purifi =@o :}Jrepar ative HPL{ ur ﬁ:fl gcagion. 10
Purity (% RO n) I\/H-);lo 90 6.66*738¢. 3 *ﬂdﬁg met hod
(see above) g) 3

[ 2- Fl uor o- 5- ( 4- oxbe 3 4-di hydr o- pht hal I
phenyl ] - 5- met hyl - 2, 4 "di oxo- i ni dazol i di n-

1-yl)-acet am de (40a) 000 NHNHNH EE -Q'OHO ON
Té\k@us BhdWbrfof 41G@-isehanifo-Béylf-2)i-phthalazin-1-one (2)(0.37mmol) in dry DMA

<1bﬁ%|agg?¥etﬁv'ﬁ"$éxaﬂ$tﬁ)<%ﬂ&% 5% piengreion ves gl o 160°C or

houraoditheh cobled tb ryor temratereaffordingetdagi brewn ewsped99n. The aolid was

| o -
fi I%géat%,dgﬁmg ed sgovzuzg thls to ge Zp%ro)ﬁmgte a/ 8&]/% %uria aRgl % 56m|ns n%l}ehn;/atenal
wag thpi gmﬁpy b5 pﬁa@pf@yve IjF’|4C purifi catlon »
di oxo-i m dazolidin-1-yl}-acetic acid (36A) (0. 04q,
0.094 mmol) in net ﬁajnnl (4m ) was—added., 20

concentrated sul fur eﬁ%é%”('#@i”"}f awpgti rred at 70C
for 90 m nutes bef oge bel ng6medl ed 38a.3r gom
. acton—m-xt-ure—was—then
l%'}gnn'g%hﬁéf%ab?vﬁ vacuo, diluted with water

\{-yl met hyl ) -

g) 2-{3-[2-Fluoro-5-(4-oxo-3,4-dihydro-phthalazin-1-ylmethyl)-phenyl]-5-methyl-2,4-dioxo-
imidazolidin-1-yl}-acetamide (40a)
(o]

L oy L ___ o d
\f o ﬂ,\m

36A . 40a

(i) {3—[2—Fluoro-5-(4-oxo—3,4-dihydro-phthalazm-1-ylmethyl)—phenyl]-5—methyl-2,4-dioxo-
imidazolidin-1-yl}-acetic acid methyl! ester (39)

To a solution of {3-[2-fluoro-5-(4-0ox0-3,4-dihydro-phthalazin-1-ylmethyl)-phenyl}-5-methyl-2,4-
dioxo-imidazolidin-1-yl}-acetic acid (36A)(0.04g, 0.094 mmol) in methanol (4mi) was added
concentrated sulfuric acid (1ml) and stirred at 70°C for 90 minutes before being cooled to
room temperature. The reaction mixture was then concentrated in vacuo, diluted with water
(10ml) an extracted with ethyl acetate (2 x 10ml). The organic layer was then dried over
sodium sulfate and concentrated in vacuo to afford a colourless oil. Single peak in LC-MS,

(52mg, 95% purity) and required no further purification; m/z (LC-MS, ESP), RT=3.24mins
(M+H) 439;
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20

(10m ) an extracted with ethyl acetate (2 x 1 OM).

The organic |layer was then dried over sodiumsulfate
wand7oassoent rated in vacuo to afford a col our | e65/GH2006/003889

Single peak in LCM5, (52ng, 95% purity) and required

no further purification; ms1(LC M5, ESP), RT=3.24m ns

25 (MtH) 439; WD 2007/ 045877 PCT/ GB2006/ 003889 51

(/5 -5-(4-0x0- . - - 3 .
(i) {% [5 i;luclJ:rlo 5-(4 o_xc5) _3(4 qlh};(drq ghthal%zm hy (%i/r oethggtpﬁgrl?yé]z’\li Wethyl % ,4- dloFflo
’mfo?zﬁﬂﬁ'@ﬂyif’}]'aogt’%‘i’%%oa)z 4- di oxo- imdazolidin-1
{3y4- Fmema me&@t@dlﬁyﬂﬁcabhthalazm 1-yimethyl)-phenyl]-5- methyl—2 4- dIOXO-

lmfd%zcgll Ig —)?f)JQ r%tl {uﬁnﬁ%f@l teg (ﬂj}z@%%aoo &fg lﬂ%LﬁWas dlssc}ived in sglut;on

of i7 Wiagrenawia inlimethbngl| (]Zmlademmol) acd placeeitih g lsealed wibe. The reaction was
thérﬁ?e)a(e@ t986C Br P@%M&h% %@@?azng kcﬁét%h\(/\%q cbﬁ]ceﬁgét‘éfl éabsorbed

amont a 1 n hano ace

Onép g éral Sél&atcafﬁféigeﬂl@ m%ar&‘l Wamelyied V\t'fh @ﬁafr?é'yﬂ é%Pt@te Rfoef G fiﬁ
yisl@indoute émldE%dueﬁ BinhRYeals Al LAL MO (8@ 51000 G )2l @stuired no

7 B ERRE R P B e AP AR LT e re o

0.65 vyielding pure am de product. Single peak in

h) '25(3 -r@g:t%:%(#-&g%"/& {%) {véhth%%égg [l‘?/&%gt@gm@ﬁyl]-é m b4 dslpo-
lmgggch.{ in-1-yl}- N-methyl—acetamlde (40b) an 2-{3 -[2-Fluoro-5-(4-ox0-3,4-dihydro-
phara{a%m{ ylﬁbﬂ?ﬁ)-@h%(] 4-10etAyl-3, Adi g0l RIM N} -NZN-BimbtiA-88%amide
(45% - phenyl | - 5- et hyl - 2, 4- di oxo-
dazolidin-1-yl)-N met hyl - acet am de (40b) and

2-{3- (2- Fl uor @- 5- (4- oxo- 3, 4- di hydr of

pht hal azi n-4-y thyI )

phenyl ) - 5- hy{ - 25 4-di oxo-i m dazehigi n°4-y1)- N, N-di ne

thyl - acet ant dg NO 0O NH NH ' N~N OH |
OO-R F o F3 A*\( CTE_a’susponoo\)\

{3-[2-fl uor o- 5- {4+ "#7di hydr o- pht heazi’n 1- y| net hy
l') - phenyl ] -5-net hyl -

2, 4-di oxo-im dazeridin-1-yl }-acetic acigy{36A), (1l4ny,

TP SRS of At L0 B PR el SRR sy kB anetii-

2, drdione-in(i@az0 Bdinrdly)}-aceticheeidr (864&) (18mgne.&3umreoliva DG (0.5reljlwas added

80 S ST LB ARG i oo

Theggagtjen guxtyre 2@8 sm @r 18 hours and then submitted for preparative HPLC
purification.

Compound R Purity (%) | Rt(min) | M+H

40b ~un 50 725 | 438.3

40c N~ 85 7.65* 452.3
I

*long method (see above)



40c N 85 7.65* 452.3 *long nethod (see above) WO

2007/ 045877 PCT/ GB2006/ 003889 52 i)
wa-20@/pB7F| uor o- 5- (4- oxo- 3, 4- di hydr o- pht hal azi ReT/GH20051003889

hyl ) - phenyl ] -5, 5- di net hyl - 2, 4- di oxo-

i mdazolidin-1-yl)-acetam des40d) 0 0 0 \ NC~ N\

N NiNOI/ iN NNNOOCHO; FI-NHZ F 36B 40d 5 (i)

; [ Q-7 = 3 - i - .
dig {)%’;"EA'Pf.@P%? g R B AL TR P
'”lday"P’)d-"h%é Peetapide (188t hyl ester To a sol ution of
{3-4 2-fl uoro-5-(4-o0xo-384-di hydr o- pht hal azi nel-yl net hy
phenyl ] -5, 5-di net
4:Ali oxoli*mi dazol i d
. { ) vn et hapol b
sul f c%cbdo,qo. 25m) aea eg-at 70C for 9
m nut&ébefbre being 10 codl¥d o tt. The reac
m xturgzwas then concentrated in vacuo, diluted wkdh

water (5ml) an extracted with ethyl acetate (2 x 1
On). The organic |l ayer was then dried over magnesi um

5 (i)Su|{B«’gZ-EIu&@CB-@QTk@Q{H—ﬂi@l@@phtﬁal@’@ﬁlH%Irﬁé?hy@%p’h@Frﬂ]—@,&dimethyl—2,4-dioxo-
imc&;l 81"'{:}%—?—8% (Cnlll . EI n 2 \Berak in LGM, (42ng, 91%
PPy TH ARG S GG H'@eg“y 0flurther purification; mz
T¢ & SpINBIN dE SP)R-UBTD=S (430t A didrepht#Biazin-15Irtéthyl)-phenyl}-5,5-dimethy -
L2 [2 - _di- hvdg o= in- 1-
2ok ELMOR T a2 Qodi b 0 I b
aqld}/i)p GanEniratesh sqlﬁuyq: ycig@e%%m ahd heated jpt 70°C for 90 minutes before being
10 cdobed(t@ rtFheOe8etion (iifxtOre Ovad ttnEoRdhtrare iH Rl zilted with WBieP¥5mi) an

R B0 i csieh @SB T brbraByssyresdunuiieg overspgnesium

sulfa@shid condentratad indiassmioaifordi ancofonileds dinSiagle pbbk ia lTovM$S 542mg,

jof ( . g AnSe | .
ik e G L
concentrated in vacuo and submitted for preparative
15 (i 2¥drb 150k QB 4-difydFd St An-Ryimde Ry Db 528 idre §i- 2, 4-dioxo-
()A:Eﬂgﬁl[:i L Ir@né(%net h%ll seeﬁ aboaven)B%}D 26@%}/ %@2‘877 ’ 3,9 -4-aIox0
”’Ii%ff’é’é"zbéf PO%EEe (405 )
{322 Biof 25-F4-00ar B4-Gingdro phthaBzid-1cjimtely P phnl ha)5edmethyl-2y4-tioko-
inﬁﬁ’éz?)ﬁd?fh?—?l‘!—%lzété ’aéa meq{% @{ér'((?f)fgg%ew mmol) was dissolved in solution of 7N
ammonia in methanol (3ml, 21mmol) and heated in a sealed tube at 60°C for 18hours. The
20 resultant solution was concentrated in vacuo and submitted for preparative HPLC purification.
Purity (%) | Rt(min) | M+H
96 7.26* 438.3

*long method (see above)



10

15

20

i mdazoil din-1-ylj-Nnmethyl-acetanm de (40e) and
2-(3-(2-fluoro-5-(4-o0xo0-3, 4-di hydr o-

weohbodtausezi n- 1- yl met hyl ) phenyl ] - 5, 5-di nmet hyl - 2, 2€@iGB2006/003889
m dazol i din-1-yl)-N, NNdi net hyl - acetam de (40f) O O N
ONO, NN o-OHo -R' F B3 36B 40e,f To a
suspensi on of

) poEEEIlo8 Bops gﬂm RoitreitARY Ly Rreiph Bkl dinétes, Rbioxo-

impdagoliding Nrﬁ’QfM@P?témﬂe 146p) Pncbg-etiPdlugror (4 3083 -9 rajo-
pﬁh%ﬁm?%tﬁﬁu-pmM](% -BimethpBS 4-ARGe it blibin 1 LY N-dimethy |-

nig's base (0.85nml) and appropriate
acﬁfﬁ”ﬁ‘ée /06nmmol ). The reaction m xture was stirred
for 18 hours arfd then submtted fo preparatlve HPLC

purificatiof n) MrH 40e
NH 99 7.52* 10 * |ong

met hod (see abo N~V A C
NI / NNOf-H a#R”24142
43a-h (a)

2-(3-(2-Fluoro-5- (aeﬁ 0x0- 3, 4- di hydr o- phgehal azin-1

Lgnq%tgh » Iogﬁr}%-flgjor ?4%)93 33%%ydro-pﬁthalazm 1-y}met&ﬁ) gher(nyl])s 5- glmethyl-
2 4=d(o&e—ﬁrﬁlda:;0&maﬂ oYeatitydcid- 26i)(2binh ). G5mmol) irdPeM (Il Miastyded HBTU

aglg i %%OQI% n&r %&6 é%e@%@ gr&gn?E %ﬁ‘%c(g g@@'mﬂz The reaction

mixiiseves stireedifer mog(;gandgh@ﬁwﬁm)ﬁed fq5|prmvebyPLC purification.

tri et hyEgmpeal 10- Ty The [TERRR O] & I §iFgad] at
roomtﬁ aturp flor 18 hourst The ZIZQ;\ flgnrgfp xt ure
was thaﬁbeﬂl luted W f\htlm 99 7.52 4523
40f N~ 99 7.87* 466.2
|

* long method (see above)

Example 7

0 (o] o
N N OH N . RY
N OH
F F\ioréo Fo F\‘of

2 4 42 43a-h

(a) 2~{3-[2-Fluoro-5-(4-oxo-3,4-dihydro-phthalazin-1-ylmethyl)-phenyl]-ureido} succinic acid
(42)

(i) To a suspension of 4-(3-isocyanato-benzyl)-2H-phthalazin-1-one (2)(1.4g, 4.75mmol) in
dry DCM (30ml) in the presence of activated 4A molecular sieves (ca 2g) was added DL-
aspartic acid (0.60g, 5.0mmol), followed by triethylamine (10.0mmol). The reaction was
stirred at room temperature for 18 hours. The reaction mixture was then diluted with
bicarbonate solution (20ml) and the mixture filtered removing undesired urea byproduct. The
aqueous phase contained the title compound and was washed with DCM (2x10ml). The
aqueous layer was then concentrated in vacuo to afford a beige solid, HPLC showed this to
be a mixture of components (41 & 42).



20 bi carbonate solution (20m) and the m xture
filtered renoving undesired urea byproduct. The
wagueadss7’phase contained the title conpound an#CWaEB2006/003889
washed with DCM (2xI OmM). The aqueous |ayer was then
concentrated in vacuo to affgrd a beige solid, HPLC
showed this to be a m xture of conponents (41 & 42).
WO 2007/ 045877 PCT/ GB2006/ 003889 54 (ii) The m xture
of conponents (41 & 42) were diluted with water
(i Theowiktyrean dorhi@ine(its 44 1.& #R) wére Njiutedhlittheater(d00mI) and BPE©Ba 1ml,
1I\B%ﬁ!§ ﬁéate@’ﬁ%ﬂ%géﬁ bé‘ﬂ(reF t%ﬁ%fo)%ga dr{r@s? s %{e pc[%gﬂabrg\nﬁ) Wia Lc-

solid or t
MR gresistiHan 98rrefopthg itle pormroung, Sloal!e 862K D bG8 (1 8g) 90% purity)
andneluired Ho fuptBlerfurifisttiom ez RW-MBi Eb) RT3 59rdind Iperiyii 1,
ESP), RT=3.54m ns (MtH) 411. (b) Synthesis of l|ibrary
conmpounds To a suspensi on of
(b} Syitiesislotiirary Seideumde- 3, 4- di hydr o- pht hal azi n- 1- yl net hy

Td4 Slggps&gdn]d’ -12: ,Qﬂxg}ogfrﬁ?l-éw %ﬁﬁ dg%l;ﬁhé]laél ok (Xgﬁ EE\”BC‘%%{/[E%&
d"(’@-'@?’gzo"éms"ﬂfﬂrﬁﬂe}lc agifl, (1112@14@5%9@40\0109 BHRAGM)(5mh avas added HBTU
© ap.@ rawﬂnadl)e Hamg s@aé&(o%%mmn)and Ebﬁoﬁr%?é?émi% (@B%M&? THes

Xg rQom t enper at ur e, and

’E%‘tB'P? e Ws Sfﬂreé’aa faﬁfr%s %ﬂ"@ ﬁ&mpﬁr@f%%?n%ﬁhen eurrﬁed by O

pré¢patatie NPNE| pufficati€onrpound R Purity (%9 R (mn) M-H
43a N 99 4.50 508.3 43byNa *3.91 3.91 561.3 N 43c N
97 3.83 537.4 0O 98 3, 79 493.3 43d QJ\I- 43eN 89 3.72
550. 4

Compound | RN Purity (%) | Rt(min) | M+H
43a *\N/\_.o“‘ 99 4.50 508.3

43b *\O\ 3.9 3.91 561.3

43c *\N/\ 97 3.83 537.4

o
|
43d *\N/\ 98 3.79 493.3
|\/N\
43e *\N/\ 89 3.72 550.4
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N WO 2007/ 045877 PCT/ GB2006/ 003889 55 43f 99 3. 80

537.4 ~OH 43g N 97 3.82 563.4 00 43h N) 97 4.22
wagw7d4iranple 8 OO0 NCH ONH | N o+ HZN OH RCOGB0(0¢/003889

NOH FO2F44 45 OO NHNH'" I I iNooiN O

N~ oN ~ FOFO 5W5 (g

2-{3-(2-Fl uoro- 5- (4- oxo- 3, 4-di hydr o- pht hal azi n- 1-yl met

hy| ) o fatvil| 'I = Ur r*ln\- Pt nnl ohic-acid (A'—_\\ To—a

suspenst®n of 4l (m/\ocyanatc Benzyl)-» ?LI-BBht hg1%3%*n- 1

-one ([2)(1.4q, ‘“\g dny DCM (4)nﬁ) wag addeg

D-aspartic acid ™mol ), fol |owed by

trieth 4@[!] e (1.*4 10 T QgPmmot ) TH@2T €aglgg8ly vas

stirred at roonwtéEEEL?ture flor 4 days] The ragacti on

m xture was thep f ~ The filtrate was then

diluted with water (20ril) jnd washed tw ce w tlh DCM

(2 x 20nml). The|conbi ned”DCM|l ayers wele dried over

sodiumagy fate a en concenyrated 1 A2zgacud 4803

afford a crude ¢il}whlch was |subjected{to flagh

chr onat ography 5] uent® neat et hyI acet Tte to rjenove

i mpur i ty—and—the—then—i-t—ethyr—acetate—+—nettanot—to

renove the desired 15 conmponent. (Rf of 0.2 in 1: 1
Example 8acet at e net hanol ). Single peak in LC- M5
is, (0.799) requiring no further purification;

anal ysi

n z (LC—OI\/B, ESP)

RT=2.70 (M+H) 384; _

O N’H
|
N o >
N

(a) 2-{3-[2-Fluoro-5-(4-oxo-3,4-dihydro-phthalazin-1-ylmethyl)-phenyl]-urido}-propionic acid

(49)

To a suspension of 4-(3-isocyanato-benzyl)-2H-phthalazin-1-one (2)(1.4g, 4.7mmol) in dry
DCM (40ml) was added D-aspartic acid (0.455g, 5.0mmol), followed by triethylamine (1.4ml,
10.0mmol). The reaction was stirred at room temperature for 4 days. The reaction mixture
was then filtered. The filtrate was then diluted with water (20ml) and washed twice with DCM
(2 x 20mi). The combined DCM layers were dried over sodium sulfate and then concentrated

in vacuo to afford a crude oil which was subjected to flash chromatography eluent neat ethyl

acetate to remove impurity and the then 1:1 ethyl acetate / methanol to remove the desired

component. (Rf of 0.2 in 1: 1 ethyl acetate methanol). Single peak in LC-MS analysis,
(0.799) requiring no further purification; m/z (LC-MS, ESP), RT=2.70 (M+H) 384;
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WD 2007/ 045877 PCT/ GB2006/ 003889 56 (b)
3-[ 2- Fl uor o- 5- (4- oxo- 3, 4- di hydr o- pht hal azi n- 1-yl net hyl

wO 2pi7@asd7y - 5- met hyl - i mi dazol i di ne- 2, 4-di one ( BOY/GB20@®/003889
prem xed solution of trinmethyl acetyl chloride (240ny,
2.0mol) and triethylam ne §§.35m, 2.5mol) was
added

( lﬁ 3{[? Fhérg-ﬁ-g n())/)ﬁ'g) 4 gﬂ;& B%BISFBJ @né{@;ﬂ}gﬁﬁeﬂ‘@; ?%Iveﬂyé-my dazol:dme-

2 f@wwdﬁb The reactlon was stirred at roomtenperature

T %rprél'n QéW%ILﬁiEn 6%%%?%@&%%!% gﬂ)nlgsi MBI 3R4 fi ﬁ‘%ﬁ)&l@ﬁ%ﬂﬁ

i t desired roduct nlxture Was
( %H@'e%??‘%‘?l%&’aﬁ Addesc &r63-Rritroror=(4caxadet-dihydse-phithakagis-1-yimethyl)-
pb&liymutldi@d)ropfcﬁfc JVICEBN @ Y6/ 2. ohm{e@ THEORRBCtoh YR hited 90%om

e In order to
ekt (12 delfh o Rkt S bt oA IR S o product,
Th©re|a9mnngxfa thascqmsenlratad in dexieand the crideGnatédall®as submitted
) (2983)) -
o #r?g%?genﬁ%ﬁ% $om [ so z;?%gé? gﬁlﬁ- gﬁﬁsé?r 39 ucl ear
extract, was i ncubated with z-buffer 15 (25mM Hepes
EkDhoR®) ; 125wMWO2(Sm@ 50mM KCl (Sigma); 1 nM

Qerol (Sigma) 0.001% NP-40
'W%g‘ar&r%?%eﬁ%f“? ’ﬁ‘}ob 80'\/@“19 'MSa?"@@'WPw@@aymwﬁed to
déthiEnine 101 vahired ( B.aasryleng OBS.-&@8}, Bar-3en@008)).sai d
i nhi bitors added. All conpounds were diluted in DVSO
and %ave final assay concentrations of between 10 and
myelian PARP Hsal#ted ronBs@iaxs! neclesr estrdct, meds imobatedvitaZ-boffer
(%MH%QQB% w12, 5Trhlﬂ Mﬁzﬂblgﬁé? %ﬁmmkéi@ltgﬁgg &VW lé)‘l%élgma);

9 m nut es |ncubat|on
19 é%ﬁe% &?%@é’ (?%/tt NEAQ (SigRa); pid 7 4y i 6 wesll FlashRlates (TRADE
MARKD (NN um xhdiv&rying e«sﬁoammne@s NMARA[ifHbrs aRide AR cBRPounds were

e str e 0s. _Designated positive
e R R e L e R A
DMStOanUIDﬁj @lflndl @Bcantrbiich of avbkpeowals JThe totalradedy violime per well was 40
pal culate % enzyme activities. The plates were then
Wshaken for 2 mnutes and incubated at 30C for 45
m nutes. Follow ng the incubation, the reactions were

Aﬁéﬁ@ﬂ%e@%cﬁd&ﬁo@%d’(ﬁ the r&;ctlﬁr% wér% nﬁ%l@daog%élg%dlt%ﬁ og? 48 pl

each | ates mere

reagiam ”E“@Hf?eF%ﬂf?J?'Bg NAB (51H. Hi-NABand8pmer danhlefstrandad QNA-aligos.
D@ﬂ@%ﬂﬁosﬁ%’atﬁd‘ﬁ%@&e‘%ﬁbn Gvaﬂﬁk@é doné-fmco:fnﬁi'hatlon with compound

|IIat|on count ues recor are counts per
WSS ooy B SrE P ST 20 SV coiieoc Sl bleizg vore bae Rhaken for
2wariutes B8 indubatéd etdOyOora6inimitésy f or each conpound i s
then cal cul ated using the follow ng equation: WO
2007/ 045877 PCT/ GB2006/ 003889 57
Following the incubation, the reactions were quenched by the addition of 50 pl 30% acetic

acid to each well. The plates were then shaken for 1 hour at room temperature.
The plates were transferred to a TopCount NXT (TRADE MARK) (Packard, UK) for

scintillation counting. Values recorded are counts per minute (cpm) following a 30 second
counting of each well.

The % enzyme activity for each compound is then calculated using the following equation:
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% | nhi bition =100 - 100x (cpm of unknowns - nean
negati ve cpm (nean positive cpm- nean negative cpmnm
wOoChD/sd70es (the concentration at whi ch 50% oPCT/GB2006/003889
enzyme activity is inhibited) were calcul ated, which
are determ ned over a range @f different
concentrations, normally from10 5 Mdown to 0.001 M
Such I C50 val ues are,used as conparative values to
i dent i Ty, i RA@ASEQ0 - CogpoWRPipBlesegeannegativeqpourds
tested had an 1 C50 of I e@feanpesiti@cpmpivheahiegatiobémy/ng
conpounds had an 1 C50 of less than 0.01 pM b5e-5j,
9a, 9c, 13a-d, 35B, 37Aa-Ac, 37Ba, 37Bb, 37Be-Bg,

1G4 Balpe3MB! concériraiiéh at‘mﬁ;h 508a0f tlé?éhzyrﬁé dctlvﬁﬁ'fs inHibgd) wdie -

Fac PF50)
cals il 4 WERpTRR sy & g braire i B fonsormaty fom 10
pg,i dmotrﬁo Qi00il d¥id Sheh IChevalugS @reafsed e$ tonganativl valuE¥BRientify increased
Hb g{enc' ow h inhibition curves for both control
oun treated cells are in the presence of the
aI kyl atl ng agent nethyl 15 nethanesul fonate (MMS). The

AlIRBIp&EHAD %é[é@i’na%h%éd %ﬂés@ﬁqar’rloﬁ e ARy C?Fnk)/lvg]dgfhad an ICso

ncentrati ons

oBl555 (P PG T G 96520, T OB R OB, G Ba, 3TEL 7
3as4es 430 4815 UBG 43N @3g,8bf.or hodani ne B (SRB) assay

(Skehan, P., et al. (1990) New colorinetric

cytotoxicity assay for anti cancer-drug screening. J.

TRa Prtentiztiar Eactorn (WEto) fo8 LomHaLDds is tal)late® a9 0 Batidef thed@l,bicontrol cell

gﬁﬁ\ﬁl@ dﬁﬁ@(ﬂ@ﬁthbr@ oA Brodeh + P@ﬁP%rﬁﬂlt@F 'th)&fvth ‘ﬂﬂ'ﬁﬁ&:o%@u %*or both

tr'n({] Pa%flnavolumeo ncu
CPRFo! gn %"?Pé’“%? repied celis pregn W@rpéeS@Pff%‘ﬂhe @'%tae@ae%nteﬁwl
nnaditinasidiboate (MMSY THe teetdbmpeumias akhi L@,ld E’Pﬂ&eu r&bhéantratronaﬁ 0.2 or

By T i PG G Pere HEia pt (78 ol o
Qﬁﬂ drawittowasdsskddd asing éher sutforbodzimigoB (XRB)r=8$dyqSRehan, P., ef al.,
({é%PNg\ﬁkdéf e?t |clcytgtoxl(gtxﬁgsay%%@%g%a%gergfr@%cr%%|neq: It hﬁatl Cancer

untreate or tr
st 8251107 941 Dl 24000 isbaRrells wise peeded intd eash wel oba flatdgttoroed 96-well

n@&ﬁﬁ&ﬁplét@% a \?&Jrgé 0B l émi lpédbht‘éﬂ Jf% htopll% a? Cells were either

i nhi bitor. IIsvvere for a furt

"eRlacsH With BisAiaAlaRg oF Wéh ﬁ@anaz;oaﬁammww ipfibitoR ét 281 eoncentration of

0B, 0\6r § oM. @ellswvbleadiondd B%\@foﬂé fu’%tﬁ& 1 IT&@ béW@FH e !ﬁ@;ﬁtlotnl'b? NAMS at
renoved and the cells fixed wwth 100 i ce col

’Wﬁl‘f“) Fencenrirendetisaly At 4. 3. Phéeapd 1 l&mﬂé‘? @thehwni@ates@e"s or
PARPAGhibior trédleBEblB] TElsfeatibdtvith FRARPYASHIRH alofd! veld 158 to assess the

f cells was then stained with
g\%‘wm\q@h'gﬁ Rgﬁ%\ﬁl\%ﬁﬁg@?l n 1 %acetic acid for 20
m nutes before washing four tines with 1 % acetic

(}%ﬂé \Qere %fﬁbreéqu’tﬁérel 6“4?)%& Hkdré ﬂapfaefh? fhe' e«%}ﬁac‘arﬁ alﬂﬁfﬁ?the cells to

romt

Bb"f‘ ﬁ‘iﬂg%fd 2639“{%%%5&:1. ‘thegredis wasgben moyehandrthe sellsfised with

100111 af @@&hd & [(wiv) iﬁbmb@gcéﬁs b8d ITRE bt R EMcaRfed eﬁfzﬁc fk 20
g{g r at $ or 30 EPhnut es_before neasuring
'\iashe fayr tpes it watem Egchwel %fﬁ%wa%ﬁhev @ﬁ@in?%w'th

1p0;ﬂbﬁ0 4%@&@; SREVD PRAREERARRIATr FBGHINGEES &6V HE3BRY foup Bmes with 1%
acetic acid. Plates were then dried for 2 hours at room temperature. The dye from the
stained cells was solubilized by the addition of 100pl of 10mM Tris Base into each well.
Plates were gently shaken and left at room temperature for 30 minutes before measuring the
optical density at 564nM on a Microquant microtiter plate reader.
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Most of the conpounds tested had a PF50 at 200nM of 1
or nore. Solubility assay 5 A typical assay that may
woeourgesB7t 0 assess the solubility of the conporau&B2006/003889
the present invention is as follows. The solubility
of the conpound is assessed 6& water and phosphate-
buffered saline (pbs) at pH 7.4. The sanples are all
allowed to equilibriate in the solvent (with shaking)
for 20 hours at roomtenperature. After that period,
Maskofdhenganpoungy testaé hgd & Bbdo ol 2008Matl wemoten det er i ne
the presence/ absence of un-dissolved solid. The
nples will be 10 centrifuged or filtered as
Q‘Pé‘@é'%a?if‘yto renove insoluble material, and the

A6t9|bxca1 agsay mh;as ®d usédtodLies mersbmm{ytdatHel dophpﬁundsh)eth@&esent

Bt o B R ORISR SO PR SPeee e Bl Enparprte
bbgierpipgzﬂjne (thhgt pHha4 dihecdamples axe a!l@@ve@t toequifibriate it ke solvent (with
s‘ﬁﬂﬂiﬁ%}&)‘?ﬁé‘é’o Inb rQ%t Fo%ﬂﬂ?hﬁ?rafuﬂa tﬁl?t%r ﬁ&@&ne& tﬁ@@ar&ﬁé’éﬂmﬁ BQ msually

U I on concent

%@mw%t%ﬂtﬁsme tﬁ%ﬁe&ﬂ&ﬂfﬁpﬁqnéﬂoﬁtﬁ'k‘i'ﬁ@'w%§Qi'da3 B® a@mplew" be
cbﬁmm@écg&tﬂt@efed%am@b&s&@l&mnfo% m’séliuﬁlé AlatedhiS s tHé ls@nnonmalysed

tion de t.the sa
SIS ol b SrSATBAE s D REpar Pl Shitr
oQugephationvithiiM3Qt Tioe arka bﬂbe pmlobmlrwdsby HEWE (ksiogviheglicdh array
REV
GBS 5 I e SR S e B o
(dyitesito th@éamﬁﬁn@mfrngsgmnm @né feanfifiggipigng intp gacount the
v@ug’h‘ﬁ &f sahrple taKkh @%lﬂﬁél'&és&uﬁbnnﬁhéﬁssu\‘\@i@{ is NFHdE YU he sample will be

PPl SR Mt PP et BccioraBe 1o aser ot

sol ublisation of the solid. The sanples are retained

(ngmﬁ{ IngTthe ?ﬁ@q{f%% ek al%gf Rl KASifPHE %o dp%ﬁ?é‘doﬂ %t ﬁ@ oftffinal

S are exam ne

ﬁ?é\Pleédh? gPlekilite PRy Re celpdatpd.esence/ absence of

un dissolved solid. The sanples should be centrifuged,
fltlltgg througha045pmfllter to renove
RREGTHGBICESHB'8Y i al if necessary, and the filtrate

/Ehmal yegdf the sdmplensmvengheﬂcamcmablyaﬂb ar-rolfgldsk enatamxm@nﬂy 1.01ml of

v?é%éruéd[gﬂl\é/glg %#3 @Ngé?tnuk ggdegl |t§?gﬂetﬁes %%E &%&gﬂxﬁ:@% ated for up to

FiinHiSE tosarsinhsablisation Dbthe spliske Tha garaples argpipiagd htoom femperature

fel Hob, Shakihg@nEwdriianitzarériimd Vidly akfé&émiﬁé@ afl& this penod to
cfleﬁt er m ned using this

R B Tt a Ao i oL Sl The Sspes s OURES centifuged,
argilitelred thionghyet 0.4%0m Tk Ho repumes mEblablsmqbérmtlf seaessanyjaad thediltrate

%;%Iygg t%e ﬁjniﬂ @nc\éﬂ{rﬁfoﬁ th@ E:&'ﬁgoﬁﬂd %\thﬁlﬁﬁ r#ﬁ@?&ﬁjtn‘&éll samples as

equi val ent estgpa anet ers

amsrqpfm@ wit A1t isdniested onty tha HFLS: 1{5%9 éhe laﬁt A shown below,
|ﬁ§§éﬂﬁ1§ lall gaﬁmﬁl@éﬁn'ﬂuéhcﬁ@ The nEPuN ity 843K be determined using this

o is nom:naf?y ’F gmg/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
equivalent) with test parameters typically as follows.

Waters Micromass ZQ in positive ion mode.

Scanning from m/z 100 to 800
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59 Mobile phase A - 0.1 % aqueous formc acid Mbile
phase B - 0.1 %formc acid in Acetonitrile Colum -

woamaD4§3r omat ogr aphy CGenesi s 4p C18 col umm, 4P6T/GBRAIGN03889
Flow rate 2:0m /mn 5 Injection volume 30pl injection
into a 20pl loop. Gadient - sptarting at 95% A/ 5% B,
rising to 95% B after 4 mnutes, holding there for

|?|9ﬂ|5£h5gen,&lt &St é&}%@ %prb ta& the starting conditions.

necessary to obtain better
M@lﬂlﬁlpa?$%$l 81 %pteskis pcid rppcetwitdlet i on scanni ng from 210

tEuAn0 Umeskﬂur&lﬁﬁéﬂaﬁhyﬁ@édegﬁ 49fc1§%89h1ﬁ34 5 Qisbin

xamtngh gn of the sanpie vial's contal firng tﬂJe aqueous
?‘f’[ﬁ? MM\ cates whether or not the conpound is
Igjetticnlveluime Btbmtnjdmutﬁrflafoeamptlb@d_ concentrati on. If it is

I
SRl sl S APRRR Pupedf ot e § mpstes. Riing e for four
9iHHigs.itesn b@kéq tbastarting cpigitions.h@ hisomayeet madifiedrif risgessary to obtain
Mé%ﬁﬁraﬁ&ﬂf GRbkshoul d be sinilar to that in DVBO,
M%g adatl on of the conpound has occurred; this
T’tECtBES r%‘i'"@lf(é’”b%mttﬁéom omat ogram  The assunption
is made that the sanples will be conpletely soluble in

%a%aw’%fega%?ﬁ the peak size obtained fromthat

Sect 100% sol ubi | | ty. Assum ng that the
'dﬁ'@'@%@'ﬁﬁgtlmfd“fe shiplesdaiptankainig/ibe bewsous Hiutism Mdicatch @hether or

iR thdRbinbbihd IQS(H&‘[ ntﬁat c?%l {hﬁlfé%@g'ﬁrﬁﬁzgl Yt; B%% {fifble, this should

O sol ution or

‘%ed’ F{%‘: i Hiey Cﬁf‘?‘f‘é‘ﬁ? jong eldl"t splutien y RLQWﬁ clithesolutign is clear,

thévathe pByCeh@atios Gtladu@ oSSR At dhb@d 8b ampiilbF hXnin rbmgo[ unless
on, 1 s as

ds.,of the esent
PR 1 <Pt R Bt SEM b sbB anive Gupmalogram
aqueous sol utions and phosphate-buffered saline

m%gumﬁi@ﬁ .éﬁé@ tﬁétr’ltﬁ\é Lén\]fp?% Wifss &dn telg gﬁﬂ@%h %ééttherefore the

ues are C
ReﬁE S'égﬂﬁﬁ'n?fbﬁ%mélwé emele wildeflent 1088 plubilityd UAsiswiging that the dilutions
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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 pHof2,7.4 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).

The stability of the compounds in this aqueous buffer over the period of the test can be
assessed by comparison of the chromatogram of the sample at initial with that in aqueous
buffer after the given time period.
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buffer after the given tinme period. WO 2007/ 045877
PCT/ GB2006/ 003889 60 Preparation and Anal ysis of

w@anpless7About 5 - 6 ng of the sanple i s accur BCEIGB2006/003889
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-1.0m of DMSO is added; the final solution strength
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Assessnent of 2" chr omat ogram peak areas of
Nahd eQE@ﬁ?IBersoé%fPﬁ@C@%ld nAestopitles are conpared after any

CHhurgh xmetslom)maiégeéwleéwe&%s 898 eoxﬁrmfn é QQ%M' tial

Orw} eéBmf?t time zero. The DS peak shoul

min
Injection volume 30yl injection into a 20l 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
given time interval with those from the initial analysis at time zero. The DS peak should be
quantified as a percentage of the initial sample, and the values tabulated.
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wWO20070uf7M5 1. A conpound of the fornmula (1): €CTAB2006H03889
Il iN BDRD 5 wherein: A and B together represent an
optionally substituted, fusef aromatic ring; Dis
selected from (i) I Y3 where Y' is selected fromCH
and N, Y2 is selected fromCH and N, Y3 is 10
CAdlMscted fromCH, CF and N, and (ii) and , where Qis
Oor S 1:1is: RNL I ON, X | Y /NuY O 15
wherein RN is selected fromH and optionally

1.subdh fanrosnd oftha fermpulR{l); X is selected froma single
bond, NRN2, CRC3RC4 and C=O0 RN2 is selected fromH
and opti onaIIy substi t ut gd 10 al kyl; RC3 and R4
are i ndependently sel ect roml H R C( =0 OR, where R
is optionally 20 substlf Ied 1 10 al kyl, optionally
substituted C5_20 aryl oB” op |onaIIy substltut ed C3-20

D/R

wherein:

A and B together represent an optionally substituted, fused aromatic ring;
D is selected from:

(i

* vl
h s
jaNe _where Y' is selected from CH and N, Y2 is selected from CH and N, Y*is
selected .from CH, CF and N; and

(if)

, Where Qis O or S;

wherein

RM is selected from H and optionally substituted C4.4o alkyl;

X is selected from a single bond, NR™, CR®*R* and C=0;

RM is selected from H and optionally substituted C .10 alkyl;

R® and R®* are independently selected from H, R, C(=O)OR, where R is optionally
substituted Cy.10 alkyl, optionally substituted Cs.o aryl or optionally substituted Cz20
heterocyclyl;

Y is selected from NR" and CRC'R®%;

R®! and R®? are independently selected from H, R, C(=O)OR, where R is optionally
substituted C4.10 alkyl, optionally substituted Csz aryl or optionally substituted C32
heterocyclyl; R®! and R°2 together with the carbon atom to which they are attached may form
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heterocyclyl; Y is selected from NRN3 and CRClI RC2; RC

and RC2 are independently selected fromH R C(=0 CR
woher®4R77s optionally substituted Cl_10 al kyPCT/GB2006/003889

optionally substituted C5_20 aryl or optionally

substituted C3-20 25 heterocyclyl; RC and RC2

together with the carbon atomto which they are

attached may form WD 2007/ 045877 PCT/ GB2006/ 003889 62
ameptiopa lyenbstiyed stistlisedCed carpoaytic erihstaoaggliczingedbocy | i c
wﬁén k%@gma BodRY aAd Rcaﬁﬂ, m&eﬁbmuh $heN 8ihd1Q laonfaB highthey are

e N and C atons to which

may togetg (ﬁn Dﬁ‘
b?”r‘i’gyfoé{f’é“ OBtES’L’,?ﬂ'&'S”P e o)RlGTORAF TS substi tuted C5_7
ablissnOoC gl cm“m‘f“ lgcz aad RC‘WhemtoQ{ether fE@RcAREitioRe Boraty d ukGhat there is
ch cssuch that there

arar&ybl%g&%c%u 7en %ﬂg?&\%@fuke‘& R ?ﬁﬁ% Substituted by

Rc' and RC3. 2. A compound accordl ng to claim1,
awher gihmbdifd fali'&ﬁ&*ng?‘fo% HCwhdrB tHSRERSPELAR riRY rep%seﬁted by -A-
I's benzene. 10 3. conpound according to clarm2
Bpisdesanet he fused bezene ring is substituted by hal o.

4 A conmpound accordl ng to any one of clains 1 to 3,

n Di £hne, . .

31 R SRR B B Rt R Gk ey g substiuted by
hélar anyl ene and t hi ophenyl ene. 15 5. A conpound

according to claim4, wherein Dis selected from 14

* * 20 6. A compound according to claimb5, where
4is sélcé'@f’@ﬂ‘dﬁ%‘?f?'"g fo aqy gne of cl ?Q“ééﬁ%%’mr%\% Bdt %ﬁ“?ﬁﬁe‘jtf{f’m
pRéryiee, GluonbiseBlIBnd)py Sdylehe, flurc¥pyirdiyléiie, Rirarfieho BR@thithenylene.
according to any one of claims | to 7, wherein X is

selected froma single bond, NRN2 and CRc3Rc4 and Y
5i s CReoR@UndSccddiop petaimd, wbereindd ingeleded framm 8,

wherein X is_a single bond 30 \{p 2007/ 045877
PCT/ GB2006/ 00 63\©i N
N~
* \ * * * * 33
O~ O
= 0 S

6. A compound according to claim 5, wherein D is selected from:
T 0
FooNA s _
7. A compound according to claim 6, wherein D is:
104
8. A compound according to any one of claims 1 to 7, wherein X is selected from a

single bond, NR"? and CR®*R®* and Y is CR*'R®2.

9. A compound according to claim 8, wherein X is a single bond.
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10. A compound according to claim9, wherein at |east

one of RN, Rc' and RC2 is not hydrogen. 11. A
woanpadssd7according to either claim9 or clai nPQD/GB2006/003889

wherein at |east one of Rc' and 5 RC2 is sel ected

fromdCl -4 alkyl. 12. A conpognd according to any one

of clains 9 to 11, wherein RNl is Cl.4 al kyl,

substituted at its termnus with a carboxy,, agdo ...

19r oup GMPEEdACCRHARA K claipy & whergingd ipgsh Ang OB%COBdi Y R ols not
gt@gen. 12, wherein the am no substituents of said am do

group, together with the nitrogen atomto which they

are attached, is cyclic. 14. A conmpound according to

19} ai A Bmpaket ascordig it eiNRRlaimRiorRdin 1Raghereinlalieast aneofR®! and

u ccording to claim@8, wherein X is

CR&JS%R&@S%H%S%V%@, RC3 and RC4 are H 16. A

phar maceuti cal conposition conprising a conpound

12¢ C o Rtiof ol alwayrdmaeo ey dnbaf eBimsD th a1, hﬁ:ﬁld RY' is c% al;<-y7l

eutica e rrier or, diluent.

FRATRERE Pty PR, PR on fftefortB o1 2 e 1

to 15 in a nethod of treatment of the human or ani mal

‘%Odg IA chh o&h?aé&?r%m@fto aﬁ.ﬁpﬁp %Ql@lﬂﬁé:% ﬂ%p @.Qosttiﬁleﬁl@%f 941§ amido

preparation O

gyl @@ﬁﬁ?ﬁ't withpthe n'(trayermf@vﬁwhl%thgbﬁv(%&@meﬂi '56&‘&'}3 chain

formation by inhibiting the activity of cel I ul ar PARP
PARP-1 and/

2 the tr c sza | ar
o ABraut o] HaE BTN [ oo B Brads -
and cardi ovascul ar; reperf usion injury, both cerebral

AN G RUAP LAy 1DBURPE Whlefei] X 1 CrReRUL IR 3o gu g Rot

reat or stro and r I nsons
#eblease; haenorraghi c shock; inflanmatory diseases,
such as arthritis, inflammat ory bowel di sease,

cerative co is and Crohp's di sease;

tgcl er%@agma‘?{:!{f??&‘&%‘ﬂ%f’sgf’? %QS?E'SB‘P a&P%.‘IB%‘t’E’?“%(Q'“&E? gy ppe of claims
1 foel 5aand agphatmazattiveiit acoéptatyé catiieridr dildeat.| ow ng
cardi ovascul ar surgery or diseases aneliorated by the
inhibition of the activity of PARP; 35 (c) use as an
Hdj uride ups obaermenoubhadcapsinade amvenepcleimns hitoi tadn & aratad of
FirhéntbPthe hifah BRAHmMbbay. 1 0ni zi ng radi ation or
chenot her apeutic agents. WO 2007/ 045877

PCT/ GB2006/ 003889 64 19. The use of a conpound

8 corthenuge bba eomypodndacbrdiigato aBy dnet @ clhbms Ntot #5en the preparation of a
n of a nedicanent for the treatnent of

méﬁ%@lﬁ&%?ch is deficient in Honol ogous Reconbi nation

EHR) rievsatintarely(INAibesgh thainsforeatian by whibitinpdB)act diyf gellular PARP

@RARPY dMH/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; haemorraghic shock;
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 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.



5 20. A nethod of treatnent of a di sease aneliorated

by the inhibition of PARP, conprising adm nistering
woeo@/mastofect in need of treatnent a PCT/GB2006/003889

t herapeutically-effective anmount of a conpound

according to any one of claigps 1 to 15.

19.  The use of a compound according to any one of claims 1 to 15 in the preparation of a
medicament for the treatment of cancer which is deficient in Homologous Recombination
(HR) dependent DN A double strand break (DSB) repair activity.

20. A method of treatment of a disease ameliorated by the inhibition of PARP, comprising
administering to a subject in need of treatment a therapeutically-effective amount of a

compound according to any one of claims 1 to 15.



