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4- HETERCARYLMETHYL SUBSTI TUTED PHTHALAZI NONE

DERI VATI VES The present invention relates to
wblh{a@s+ none derivatives, and their use as pergpaoesnossse

pharnaceutlcals In partlcular t he present

invention relates to the usg of these conpounds to

inhibit the 5 activity of the enzynme poly

( ADP-1-FI D] P OIHEFa S TITHES PR S B rEPES
~ribose)synthase and poly ADP-ri bosyltransferase, and

commonly referred to as PARP-1. The mammal i an enzyne
Tféﬁ@?se?\t 15\?93%3@5}%@ tor%ﬂa'laQﬁPPé Jén lQW&hQnaﬂgsg%g ﬁﬂanna%eutrcals
Iy pagticylar. the nfesent 'F‘@BH@HPIE‘*@S H’ﬁbﬁ ‘ﬂ%p’f HESP g9Mpaunds f@ﬂhlblt the
aamm,gifese@hzynie(boqﬂﬂbp%:sde;pa@dxe&%@a,@so(kﬁls cBrAt. al .

l%ﬁ%%’"?‘?%g% s%‘i pogiol ypwé? %ns \]ﬁglg 9@%@3‘?%{6@% i 8¥°l%fPAFE&J ¥

proteins, that all display a certain |evel of
Tﬁmﬂhxﬂﬂlén leRzyhREIARPC 61'13!1([)5 rrﬁl%d)%ﬁbr&b‘h) ks8R inlpficated in the

I ar fun et
i} o G esirge tstedyts SRy b rogmiea g RERE B DV singaor

dd@@raﬂamcyommhmmt RARRcEzma /e 342) 248268 heoRp| e

enzynes whose catalytic activity are stinulated by

t-he occurrence of DNA strand breaks, mmking them
TR fPRbeofiPRly (NP-fibase) Relymerases nayHirFlydes aieunchif Dfptamﬂiat all
digiayt @ eirpiatias! df Romolvdih by caiélyﬂalﬁémmlbat d@fer iRt canaiar
fuh&@byﬁrﬁéget gae rb?oeg%”?' é%(@gé’ézws%%ﬁgﬁﬁg'm #a:?m ARR-L e

nt1 at'i on, exc lon re
foyadiRgamembes) ang Péﬂf’é’c&f% sofr he PleranzEmpeipsh calghytic activity are

SHAASIS RS0 Leddice btINA SrandBdaksinalliROBGH aniqds in de family.
~Nature Gen., 23(1), 76-80 (1999)). Studies on the

“mechani sm by whi ch PARP-1 nodul ates DNA repair and

 ItistiewrknewmotbelRARE- heasticitiais it 4 Yarietl of PNA-relatest iunttions ingludingegene

ahgifieaibh, Q81 @lisies Idmeéeﬁmoﬁ iaB&ﬁt%)s ORAbAS eititiBh Rephin Bs weli as

e’%{%{%‘f %g%% g‘?l&gﬁﬁ%ghr o au b’mﬁ,ﬁ‘gﬁq@ﬁ‘ %gRI gacﬁqta,e gthl.,%arure
GBI 02301 Tad0 (F9i f | cance Spr| nger-Verlag, Berlin

(1987)) The DNA-bound, activated PARP-1 utilizes
to synthesize pol ri bose) on a variety of

S'HB’&? erpthe figcliapismdp, &'@%hr%‘“*s’ - 'ﬁ%qulféﬁs A TBRRI %’é'r?é}eégfegesses has
idbmtfibditd mﬁomde RARFointatiat 6f poIRADE-rileke)ahainSvitiéitmcellular

SR PR, and R ABE Rodnehfn brilciBit: £y anc
BRigpiFy SRR, S O PSR 55 Jhp PEA-foppg> agtivated PARP-1
utiieds NA Yo sysitHesighealy (ADPtribesd) 80 b adrize) of Hedieei tpdet proteins,

inggt?‘ﬁ%{ogﬁ%}%e%s@ %lsgongsr. le @%Pstselﬂ@éﬂhlk &t ?b]l :oche%i} ﬁ@hﬁs. Res.

on cancer
Capminvi 245, 1-hali99%k  equi val ent nornmal | eukocyt es and
colon nucosa (Mwa, at at, Arch. Biochem Biophys.,

a5 ot A B el P o
exampleCAABR1! aRBAY is hiter i3 16 1soBRAGUEITESY40-travisfoamacibeahiasty.
whil® Y8 Ié&@ﬁ]&tceﬁé?ﬁtc@lbﬁcédéméﬁssshow higher enzyme activity than the
equivalent narmal leukocytes and colon mucosa (Miwa, et al., Arch. Biochem. Biophys., 181,
313-321 (1977); Burzio, et al., Proc. Soc. Exp. Biol. Med., 149, 933-938 (1975); and Hirai, et
al., Cancer Res., 43, 3441-3446 {1983)). More recently in malignant prostate tumours
compared fo begnine prostate celis significantly increased levels of aciive PARP
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conpared to begnine prostate cells significantly
i ncreased | evels of active PARP WO 20071045877

WG @B2006/ 003889 2 (predom nantly PARP-1) B{AUEBAENG3889

identified associated with higher |levels of genetic
instability (Mnealy, at al Anti cancer Res., 23,
1473- 1478 (2003)) A nunber of?‘ | ow nol ecul ar - vvel ght

i nhi bitors of PARP-1 have been used to elucidate the
Rpredamgnandn BART-8) kave begpddeptiffed ppsaciatad aith higherdeyels of ggalic

ARBIy-(MEfkafyebilap, Adieakatked, i) 1atkydrala008) agents, the.
inhibition of PARP | eads to a marked increase in :

- DNA-strand breakage and cell killing (Durkacz, at

&t nunitiet of ley-mIgd.lars@RhEaeiloEas B;\Rpﬁéﬁg@pee«n Nset] to elucidate the
Rl B oPﬁ&\?@\rD"F’rhboéﬁgﬁon i DA rdpdi® Bl kbis treBted wuth alkytatmg

Subse uentlty itors have been.sho

T T E’éFE ‘%F'S"Péd?aé*f% dNFreass pdifVisstrap breSkage and cel
KiMPp (B kdcR Gt bh evatuep 283, 585-5360(1 £80); Bekdey, N.&L RatiatbarRegearch, 101,
(4_8& %—%5) at at, British Journal of Cancer, 49

(‘Supp VI), 34-42 (1984); Schlicker, etal., Int. J.
Radiat. Siot, 75, 91-100 (1999)). PARP inhibitors :

ey eqhaan, sfuﬁlpﬂﬁ'bﬁﬁs hidve B@erﬁ%ﬁﬁd ¥iBaricB tHeadfe€s of radiation response

g)?{gl‘}’_;gat éﬁ%fgng'ﬁdg%g Sﬁ%‘%rﬁggeﬂaqg g'gce éé Sl—ll‘?t‘ ? a% t?rﬂ’gh Jcigﬁvaf of
| Ganess, 49dBepnl. O4), 3482 {188d)5chickser, effal. PﬂRF? R@d(aélﬁ’d)' ,FYﬁR@i 300 (1999)).
%@P"iﬁﬂl%ﬂfﬁ&\% §één‘?§g§)ﬂ€d B8 At in ?Qﬁé‘%sﬁéﬂfﬂybb%hh&ﬂ cells

e S e O B3 e b o TS e, chrica
Khiistion bt PARRARRand RARP-Z ativiyl is abs hssocitted eitiomeked sensifisation to

t I and
JASAP L AR TERIAE K. G 28 9gR 200
(1995) Meni ssier 20 de I\/UrC| a, at at., Proc. Natf.
ARugtBermbs) PARISA knSrkout (RR3: -7-88Mmaid Qﬂlia)t)genMc instabilitg intresponse to
daﬂéﬁplllad;%eﬁl@taﬁé I’E!Q{BH(P n% e %)d Fgﬂg%e% Bo§)§%§§ ﬁ@@é)hlwenissier

non-r edu nctions in
rigiMireid ghele PoTe. @@hémdesﬁlt(é% P4t P03-ARG (FP7Dh M‘?fadeﬂilf data

| inicRtR M dt PARPATHA FARCIESESE Bith dﬁéﬂagbﬂw{g(‘drﬂ no@ted@kdant functions in

L nse it i R L A B
diggiasés),, EMBE0. Ve 2(Roa305-2263EABNi ¢ i nj ury and
neurotoxicity (Cantoni, at at, Biochim Biophys.

Act a, -7 989),: b .at . din, ,

A B ¥Rkt bt g bernopgfatsdin o psrulrfPantbeygapti shock,
daﬂmgm: nfuayt arldemdstoxicily (Semtamicet bl.étdehim. HODNA, Adtini101, &1741989);
con? EQ nt |d{fmr}ﬁ9é§9 nf(ﬁef% Qﬁiagg@} 1@xyb§n @dﬁjd‘m\ daﬁiage that leads.

ut I ng or to suc ease St at es
B9 SWRPIGE'(‘{' 'ﬁrwﬁ tﬂawh Fegdrsequantintsrognised By P R%ﬂ i3 a major
NeHtFiDERG facke . sucBGiseadBstdes bd Siddh by BARH-1 iattibitat studiddr(0esi, et al.,

NA b {é; %E,A% 3ﬁ4’5’(§9@hs@§ 3t GRE: ﬁ%?%cao( %9;9@?&4 s%{bz{e%a-mgz

rrecen enonstrat e

i (ﬁgqﬁwempratrmg@h BARE hgg beep semespisg FQP'%‘@!@ iy ﬂbaaalé?ge"eﬂs of

Aaembrrhdgic@fock\Biblidet, AEAY ProdCatl. ka3, Bei, U.8.A(, 8F(3), 10203-10208
o(gﬁog)ﬁ 10208 (2000)). 35 It has al so been

strated that efficient retroviral infection of
manmal i an cells is bl ocked :

It has also been demonsirated that efficient retroviral infection of mammalian cells is blocked
by the inhibition SFPARP-1 activily. Such inhibition of recombinant retroviral vector infections
was shown fo occur in various different cell types (Gaken, of al., J. Virology, 70(6), 3892-
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by the inhibition 61 PARP-1 activity. Such inhibition
of reconbinant retroviral vector infections was
shown to occur in various different cell types

f at, J. Virology, 70(6), 3992 WO
wh B en277 per cez006) 003889 3 4000 (1996) § 1/CB2060038E

I nhi bitors of PARE 1 have thus been devel oped for the
use in anti-viral therap|e§ and in cancer treatnment
(WD 91/18591). Moreover, PARP-1 inhibition has been
480942868t lelbitoss afdlARY-1 thewe B0 baen@ipveiQrien épr the use in anti-viral

a [ ARssdhy. br obl asts (Rattan and
ﬂ%f}%{ek,gﬁcgf'géﬁdgﬁeaéuﬁ %%%’2% o Comm - 201(2),  665. 672

(1994)). This may be related to the role that PARP ,
Ma*@ya RARFC 0 mhibitibh haxgheke boalated fodelay itteronséiaf Aginfpchaiacteristics

H%%%ﬂ ﬁ@rﬁbl%tt? @iattaxg%&’(g o%:%}:ﬁem 28%17]1%/ F%g érégr[ré \%%ﬁ?.’b )665-672
(1996) 1 Frsamacrelotod o P A SEGTARPRANS oot elingdelerere tctiop

(§Adda BOHRadia, HQL. yNﬁQB%bgae)) 7éBy(resmse Activation in

t he Pat hogenesis of Shock and I nflammtion, In PARP
as a Therapeutic Target; Ed J. Zhang, 2002 b CRC
FARE dhjbitdre rezisd) thoughtte bartelarantiphe fr e@merzloﬁgﬁar@mtw bgyvel

d%%as%t(SzaW %’quﬁo!yﬂﬁb'ﬁ’(ﬁl}oseﬁ%@n@a%e (a2 fldn in tRFEhthogenesis of

di sease

S o, InyAHF At rpedts Feroft g A Phes 200y e
Pléss S60R04) ultdistiveceliie (EingarulicBled bls Ihavierlqoy eMBENSDY-517 (2004))

asﬁﬁié bggeag ij r%/ I-?QSZ c?) 4@\1}:}9} %ropbagf Liver P ys:oi 279,

azi none “canpounds ich’act as |nh| Itors.
GAEGEONEBMNds have the general fornula. 0O ANH iN
B RC 20 where A and B together represent an

P oLIRE isterd S S kel eI e ksl B -
phihalppihans cameouoﬁs which #ch epOARP fﬂt!)bﬂqwé Nifre cemppundihave the general
formuta;

0
A
o
~N
RC

where A and B together represent an opfionally substituted, fused aromatic rihg and where
Re is represented by -L-Ry. A large number of examples are of the formula:
’ - 0

TINH
B'/N

where R represent one or more optional substituents.

Some of the present inventors described a particuiar class of the above compounds in WO
03093261, which have the general formula as above, and wherein R is in the meta postion,



where R represent one or nore optional substituents.
25 Sone of the present inventors described a

particul ar class of the above conmpounds in WO
031093261, which have the general fornula as above,
and wherein Ris in the neta postion, 4 and the
exanpl es di scl osed have the R group selected from
012 R04 O RRC11 R 012 O R0 R' R*NRcl 14 3 Rce O
TR Cw R c /NO2 YNOIIl Rcla Res RclR N Rc14 Rcl3 c
aDd REEZDIS dls(cio?.?d!tehqyeésadhgroumﬁ@qt% fremthave n ow

that—CcompowTds—with—a di I%;jﬁ ent

gbo s/t0 thos s bi t
' fiz t he jact) vitly Qf, PAFR
on iof Nﬁmgw cel+ ﬁgoﬁ ot

| heft R I'n ddditibnR°the 4
of tHhe conpouhds ofl tRe pr esent i%hvention i
general inproyed 09er t hose-| conpounds eerpIifﬁbd in
WO 037093261, Sone of the conpounds of the present
invention also show good solubility in both aqueous
nmedi a and phosphat-e buffer solution - enhanced

Teopratsnt hvanjorafegyre bewafscoseditimt Eanpouidawith m diffegent substifuent
91(6915@9 WHads al;o% Rt ﬂrpﬁsﬁ@ﬁe‘v&@ ofl?%itﬁﬁn bivhé QHE oﬁfARPf Mdior of

oral formulations % i1 d. smal | table

PRgRIREG" of Bimopaesds It "Pf"@ E@BV a"F'rY@”%'F e %%m%ﬁ I‘%ﬁf“i"“f’? the
sfef)lhtt{ hrehe:@imowmta:f te drdventinestients in panerd lmompvérehose_

¢ . .

i ovﬁ%ee &m) Q&Tﬁgﬁ% 3'3]@)}9?2#1 5?118? ﬁfu% 8%&8 ﬁsent mv%nt;on
: a’RbShOD' QO%@I&“W in bathpgyeqs ﬂ’@é‘é ?H%Phoﬁ E%@@ﬁ{ soltipirs aghanced

sOMIRE PRy bé Blise em%hmmioh Yheeuisdunsbedmityistialion bypdkOXdtie, or
fo;N o'?%r forlgn%‘a%on%r(e.gh Iqud an}é 'small {ablet forms) for paediatric use. The oral
bioavaiiablity of the compounds of the present invention may be enhanced.

' Sl]imfﬁ&l‘i
In a first aspect, there is provided a .coﬂlpound of the formula (I):
O
A
)
B N
D’RD

wherein:

A and B together represent a fused benzene ring, optionally subsﬁtuted by C,_7 alkoxy, NH,, halo or
hydroxy; ' |
D is selected from:

(i

Y\\/Y 1 - : 2 -
, where Y is selected from CH and N, Y* is selected from CH and N, Y? is selected
from CH, CF and N; and



Dis selected from (i) YYY Y2 3 Y where Y1 is

selected fromCH and N, Y2 is selected from CH and N,

Y3 is selected fromCH CF and N, and 4a (ii) Q and

Q, where Qis Oor S; RDis. RN I ONX Y1 1A

Y O wherein RN is selected fromH and Cl1 al kyl,

optionally substituted at its term nus by a carboxy,
n ester or amdo group; X is selected froma single
W " pond, NH and CH2; Y is CROIRC2. RC and RC2 are

.. _Gndepende sel ect ed~™fr H and Cl-4 al kyl, where
WN and are H\Re/ may be G A al kyl optionally
bstitut at kdter MRus bwharec@istdrySpr an am do

5. group. In one enbodinent, the present disclosure
R™1s: provi des a conpound of the formula (1): 0 ANH iN

'QVRO D
|

wherein
RN is selected from H and Cy alkyl, opfionaliy substituted at its terminus by a carboxy, ester or amido

group; .

Xis selected from a single bond, NH and CHy;

YisCRORS:

RC' and R are independently selected from H and Cy.s alkyl,

where if RV and R are H, R®! may be.C1 alkyl optionaly substituted at is terminus by a carboxy or

- an amido group.

In one embodiment, the present disclosure provides a compound of the formula (I):

O
A
s
B =N
D’RD :

{including isomers, salts, solvates, chemically protected forms, and prodiugs thereof}
wherein:
A and B together represent an optionally substituted, jused aromatic ring;
D is selected frém:
(i
i
*\“/YY*
szya 1, 2 3
- , where Y'is selected from CH and N, Y* is selected from CHand N, Y is
selected from CH, CF and N; and
(it}
N Q. o, *\@/* *\G/* |
U . Q / and \ Q

,whereQisOCor g;
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(including isoners, salts, solvates, chemcally
protected forns, and prodrugs thereof) wherein: A
and B together represent an optionally substituted,
matic ring; Dis seltected from (i
ﬁi S selected fromCH and N, Y2 is se %Tz(t;]é%&/ﬂ%ssg
fromCHand N, Y3 is selected fromCH, CF and N, and
(it) , and ,whereQ sOorS; WP 2007/ 045877
PCT1GB2006/003889 5 Ris: RNi 1 O /NX O
iBrein RN is selected fromH and optionally
substitituted C1.10 alkyl; 5 X is selected froma
singl e bond, NRN2, CRC3RC4 and C=O, RN2 is selected
Rg%ﬁ'ﬁ( and optionally substituted Cl1.10 al kyl; R3 and
(=0 OR,
is optionally substituted Cl1.10 al kyl,
opt%al |y substituted CS-20 aryl or optionally
substituted C3-20 heterocyclyl; 10 Y is sel ected
wiegsin NRN3 and CRc1Rcz. Rc' and RC2 are independently

' = ere Ris optionally
%ﬁkgt%fe?‘g? é‘gﬂgf)ﬁl,d,oéli%%yg%sﬂﬁeg\r/]@dﬁaﬁwsﬁubst i tuted Cs20
Xis peleged e a eingle bonds §BSt PRURE@NES=Q0 het er ocycl yl ;
§$is saraae&@nmﬁagmawsnssﬁhmm%én@ﬂ altlomtobwh@ ch |

: «€ attac nma m D! a ubstitute
B T i s S e S s
suBstified C b dliyl, aptivhallyl sebdbititedl G=b8 and ndopferllyraupstitolge Chgr
ﬁ&gr&yém,e N and C atons to which they are. bound, form

t1 onal subst ity ed C5-7 heterocylic ring; and
%8%%@9%??%’&@&3%@ and RO4 may together form an

arke independently selected fromH, R

Riddict RS ped indepantientyueiectel &bmtH 8 €(=0DIOR, where R is optionally

substituted Cy_4oalkyl, optionally substituted Cs » aryl or optionally substituted Cg.g
heterocyclyl;R%" and R* together with the carbon atom to which they are attached may form
an optionally substituted spiro-fused Cs; carbaeylic 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 Cs7 heterocylic ring;

and when X is CR®R™, R®2 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
*\I/Yl-\‘l/* Y1 Yz Yz
I
szya CH CH

CH *U"
CH CH CF *\@*
' F




a doubl e bond between the atons substituted by Rc'
and Rc3 20 The possibilities for

D are: Fo

rmul a Group

Y. * Y y2 y3*Y yz~/~ a CHCHCH*w CHCGCHCF*~ '
/] FNCHCHNG6 NCHCF~XIF CHNCHtV/ > CH
NCEN/F CHCHNIN N°®NCH\/NY NNNCF YN 4~r
N CHNNj VWNNCH NJN*\GH N YN QCF | * [~ M __Q S
g A second aspect off the present invention prlpvi fles g
pharmacediti cal conpg@sition congrising a clonp of
the firs aspectand -a nhnrrmr i cppfnhlp
carrier ér diCllent. |7 ANhird aspelt! of tint nt
i nventiof provides tthe use of g conpound as fihed
in the .
CH N CF * N &
| N A g
CH cH N T~
I =N
N N CH *YN\ 2
N N CF N
R ‘ ' \E::j:f
‘ g
N CH N "N~
. \TELjT/
. /N‘
CH N N —
-
Y
NN
N v %’J’
“* * } 0
S

A second aspect of the present invention provides a pharmaceutlcal composition compnsmg a

compound of the first aspect and a pharmaceutlca!!y acceptable carrier or diluent.



first aspect of the invention in the preparation of a
medi canent for: (a) preventing pol y(ADP-ribose) chain
formation by inhibiting the activity of cellular PARP
(PARP-1 and/or PARP-2); (b) the treatnent of:
vascul ar di sease; septic shock; i schaenic injury,
both cerebral and cardlov?scular reper f usi on
injury, both cerebral and cardi ovascul ar;

A thirdhagpeeit Sthe present imvehtisei prgvidesthe usantla chmpoind as defined in the

ﬁrst ashEQBF MR senfigy msthé fch By Jﬁbﬁ%ﬁ]ﬁlt ders ease,
&9?\%9{ r@%nf A%FS{E%%HPE fﬂ? ﬁiﬁlﬁf)? @lem% @feof c%’lﬁgr BRrP

(PARPGGWﬁ@T%N%ﬁ@ Crohn's dlsease nultiple scler05|s,

(b) SPSpadasy oeﬁése@a@,géﬁseds@megreﬁk lﬁﬁaeWﬁﬂ :hjuﬁfsbdﬂh&er&ﬁéﬂaﬁd
cardlovagcuﬁatr rf%(;)%trfusmn 1ré|XrngXShCC[aetI[re al %rﬁ) A ar d:)VB taﬁ%gthrgt\é)%%gl lngudlngfacute
and ChFPﬁ'é fra%wﬁaiﬁ foysteste ermqow digrpse; d@efafwraahjc ghreks iflgmmatory
d:sease@;aa@e Bs srhe:r@p;yiaramatt)@rbowatd%eégeanlb@gwé bkﬂfﬂt) BncC@bhrSs di®kase;

multiple src]:?erosis secor\{(\‘fa{yteffects Qfl dz as weﬁl?s {f)]e tar.hute treatm?nt of cl){tén%qgltyl S

following paﬁiowaul@rlﬁérga@@r é=ﬁe%e%@m?i'9miﬁ§i baéhed@ﬁti'tw@@f b @vtevity ¢f PARP;

(o) lb&as i /PREDH b&ﬂeﬂﬁer@oyrm ebr paERRting tohodr RelstisrabiRAtwidf
i n Honol ogous

... canger fICI

szw@ﬁ?§§h% mnFmomeT?ﬁ5 a%pendent DNA doubl e strand break
(DSB) rep . activit fifth aspec there is

In a fof:}?“é\??lbf‘é&i t?ﬁ"é i§ %Y edaﬁ’é’ B 6t CHEPQIBR Qb B0 m the |

preparabl?ﬁ ofPLERRURAMOR Pr ﬁlemﬁ@hﬁ'x%ﬁ? ngs b@icet RENitK &t H@Men@fm
a disease aneliorated by the inhibition of PARP

Homolqgsns iRegpmbinatiandhdepcadend dPNAedouble stramdf hrea Gé%%)ee‘ﬁpalr
actmtyof the invention can be used in anti-cancer

conbi nation therapies (or as adjuncts) along with
In a fifh laypeat, |thqeagqm)‘aded; tichuss ofrat atwrhpoum‘atahajeﬁsed ﬁbmat il the

prepara{%le? %Hﬁglrcglggn ﬂ}%ﬁfae%?rflg& g?lr Ib éeas?se egél;lgg%{i’ by he mI\lAl%ltlon

of PARPri not ecan, Rubitecan, Exatecan, Lurtotecan,
G et ecan, Di f | onot ecan (honocanpt ot heci ns); as well
as 7-substituted non-silatecans; the 7-silyl
in particalanpdngtoneds azsisfimsiih thd 8505spacidi the imvmﬁupetamtdee@émin anti-cancer
combmattigrpﬂéxgﬂgg fo@é@adjuHc@bélmgt\)ﬂ{hsall@léﬁrtb %@ntk @QQA Qscrﬁétmz ol es :

I t opi soner ase- | or.s L7 Kk ?
methan%éifﬁsalﬁﬁlgwlgz ILEﬁ‘é%zologaﬁe fi‘S‘?@PWE’N‘A I@nﬁso wit topolsomerase-
inhibitorblika Zopytedad Oiimdalae Rubferah, Betebam atriogesn, CuétacapeDifpmataran

(homocerng)liqtl%fzﬁagp L@we[ﬁa% ?' Jhbétﬁ)é@&‘%%u%@éh@«ftﬁé }" QpﬁcawfﬁfotMInQrB@élP
m ni str

ati on as dependent on erred

1350; ar@fnoaaf‘ﬁ‘ﬂP@?q”hiOP‘a%P“?eﬁset' W@‘bﬁ%fﬁﬁ?%‘@ﬁ WO'O%W’ES fpipp dual
mpﬁmn&ﬂ%ﬂhﬁﬂHéﬂhﬂdsMﬁﬂhsbatoﬂheE@ﬁESﬁﬁﬂﬁﬂﬁﬂbNdﬁ&Bﬂi t he

benzopyﬁ@cgﬂg}ég C§JC ﬁah U&%ufd I'F‘Betg*'\]f@n f&r e@%le_,atab %a&%o% preparations

ament e treatnent
or by orgaqrmigipizatipn P?\dep%‘FﬁBF lsisle gfeﬁ?éf@fﬂﬁﬁ hﬁ‘ét’f %*W nSRyende e Rpgiar
“agent. DNA doubl e strand break. (DSB) repair activity, or in
the treatnment of a WD 20071045877 PCT/ GB2006/ 003889

In further embodiments of the present disclosure, 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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8 patient with a cancer which is deficient in HR

dependent DNA DSB repair activity, conprising

adm nistering to said patient a

ically-effective amount of the conpey

W&Igﬁi:@gg%ent DNA DSB repair pathway repairs %206%8‘3889

doubl e-strand breaks (DSBs) in DNA 5 via honol ogous

mechani snms to reform a contlnuous DNA helix (K K

and S.P. .~ Jackson, Nat. Cenet. 27(3): 247-254

PTG CSE I SR SR EHE P LS bl oA, prcing
adndistenngpa sdi\gatientrectherdpsutideaily-effactiverspiouhti ofiHe @mpaund ATM

(NM_000051), RAD51 (NM 002875), RAD51LI (NM 002877),

RADS1C (NM 002875), RADS1L3 (NM 002878), '

TheNiiR BeprOsT DNARBETERIGVRTYBY BRSIrs drpttesirangy M@bs(@ﬁ!y) n DNA
VidRAIPAIogolMNBEHRBIEM} to rdRrRAREihudubiNEGBAR)K, KRAPR4RI S.P.

R RTEb2 195 P47 Rk 01D, TR bR oL Hisspondeht DN
D¥RIAPei0patBsyy. includeHait ajsimet lisited to, ATM INM.DODBS 1 HADER
(NI perteN kABDY 108 _omBal)! RABE1BIRNY_0026Td)dea=8Y el DoYs7s),

D%?ﬁ%@?@gg@s%ﬂ@“ é@%%ﬂéﬁ%@wﬂ%ﬁ%@ Bath Ny gorero

RADAL (NKI 008579) SARFHBANM2G1P41 ) 2BREATABS!_0@MR205)) BRGA2 A
(mﬁ@wsgwgbo i @85738), @msﬁmmﬁ% o@mammsé?l\%w&%m

e Oor cons or nNore cancer
Ofa iR a e 37, Saereit A D g extmizy oy Feagiator
fattepauch ANMDSBRighdsrtaviph, eftah atef/ pid 5, pp638-535¢ | 1R torapdnents are

% 6§ Wiod eFai ﬂ?nc@%tl\’h%h?gg E&ﬁbHR dependent

repair uce or aboli shed
in the one or nDre cancer ceIIs 20 The activity of

A @AiReONNIEHE BeflRRATIA Hameﬁer@f&nttdm AT féﬁ@ﬁﬁ@kﬁéunp%r@&%st of one
o e kol R i i Bl Sy S (R AR froson
thptgpathwey re!afermto nmmﬂwe&pelmewa@ﬁwmmme@%dmp@m DNA DSB repair
pdirR eReHeFeddbed GHaDGISHAER @RARE br fWA chNeBr caigpai 1

pathway are well characterised in the art (see for
exanpl e, Wod, et at, Science, 291, 25 1284-1289
Thezgivily pf enedr macd apdwotdnls o thedihdapesdehi RN DSA epai pathway may

beSEYkshBE ﬁlftﬁ%élil%r %‘B@éﬂn@%&% ol'f %’P@g‘?’a&@ Rivirg® damcdFaMich v e
i a1 i S oe BTG eudle Caopats PG BRI Rewon PRATSE

repaingadhway @ Wall. ch@aciedsed dethé art (geé for b:tarrs):epmend;tey ple Sofesyce, 291,

12221989 (26h Bdndl; ﬁlﬁ%ﬁ@ s h&%ﬁ% e

expreSS|on and/or activity -of and)or BRCA2 may
be reduced or abolished in the cancer cells, for
Ines@apleteriayl embodiacng, maﬁaatereéusmayp@}ewmcpm &iWor 8 BROA2 .

de%&gﬁ?;h&%t@g?é eE}F&Maa(ﬁHBr BQ&A? Xcttﬁ@%n%dt?ced gnﬁao'hgh'eg ﬁx the caneer

cqﬂ%gfaaxriqgr?ﬁeys wiltdh® @henotvee msy aﬁﬁﬁ@reﬂmsmaw@aw(m
exprBsioiesndor BRIV o BRIIA1aina/oy BRELS Ry Hehb@lRes or amai@ha@m i
ca?lE:ér cg% #or e>ga%1?)le b%%é%aﬁg’ g) mtﬁzrmog%r S‘o%n%?ph%%ng%ecenco& ing nucl%azc
acm{ or by means of amphf ication, mutation or polymorphism in a gene encoding a regulatory
factor, for example the EMSY gene which encodes a BRCA2 regulatory factor (Hughes-
Davies, ef al., Cefl, 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
wild-type alleles are frequently lost in tunours of

ef erozygous carriers (Jasin M, Oncogene,
“@b’ﬁ@‘ﬂ%’%gzooz); Tuft, of al., Trends Mb! Nez‘%é‘?é&m“’“"””
8(12), 571-6, (2002)). The gssociation of BRCAl -

and/ or BRCA2 nutations with breast cancer is

wel | -characterised in the art (Radice, P.J., Exp Clin
Ef¥éid @pd BREAZ are kpqyrptumggsuypresgors g.fhgsgog@)iype alieles are frequentiy

!déﬂﬂ'tﬁnﬁduﬁs’ﬂf'h@l@r&{z dub Sargé%ﬁﬁﬂﬁ iOn\Myeﬁ@ 220%8p @9@1 g8 @ﬁ@d\é‘r
C o be as

A 9%&%%#@ Rt helReer gt ey B dibae

nBEKﬁ.éds withchrerst BRGALs welechalasterisat indhemd(Redice 5K, Bfp Clin Cancer

FRANERE s ;i &(Q(E%EgyAwgﬁﬁgﬁﬁﬁBﬂg@?lﬂg? 8ol g:ﬁéh enddadsh BRCAZ

sone prefe
biteing F%@y-gmlgo kngin émlee aspocASII D Braagliang pearian SencA as
mut ati ons and- pol ynor phi sns, in BRCA1 and/ or BRCA2 or

(%ﬁ%&%lf Ln%&?@&é&%&ﬁ% ancll %}%!;\’C%taﬁacéléoo elgvat rEslk §¥ J:a Qerlop’(he

oHas.rostielandfugncreascanpl e in EP 699 754 EP 705 903
Neuhausen, S.L. and OGstrander,  E. A, Genet. Test, 1,

15 75- 992): J t M

B Grpe e oo *%e%éﬁsﬁww%erwogﬁ%a%? e arietigne,
so¢h asheutBRGA@ndpahehongisiedt BRCENBY ir BREE2or a mdlatonthereof, The
d'é‘é%ﬁ%f %ﬁii(ﬁﬁm BREARLnd SEA2 i IS wgiﬂ-i'é_howﬁ fne3eind t%é&ﬁ&éanﬁr

rphi sns_associ at ed cancer O%
ea@?%%wéﬁ’ 0 PR If’c’*l‘*é‘?d"aabﬁr‘ﬁe“ §d prsd fertrapger f‘e@?‘i’ef‘rdr est, 1,
76180 (1902F eamatva M. 2t Wig INeagkisnal I50(£)| 246D (F008E Meanaifativh ofit
a"@ﬁ‘ﬁcgﬁo tof{hg ESJR%YB&lbI ﬂfa%ﬁ} Eﬁ% egaﬁae(? {n ?gsgDﬁes,aet al., Cell,
vari an I. €. a t o Icovarl .

149 1°¢HE) de. Defi nitions The term"ar orrati cring" is
used herein in the conventional sense to refer to a

1 i 25 st t hat N . .
e T eoNR YIS 8 epaaten L ey e et et B futer acid
IevRlby atetentingitiee presrpcé ofsa@riang nudigic anid seavance or at e protéiatevel by
d%@&tmg%eqﬁegeﬁe&f,a Jéﬁé{nt’e%aé mﬁ@ﬁttoh slrené Wikt pekfpRpRiel C

rings (resulting in, e.g. napht or anthracenyl
gr oups) The ar ormtl cCri ng(s) rmy conprise solely
Definifioms at ons, or nay conprise carbon atonms and one or

TRE teffm I‘“ﬁ'&tﬁétﬁ%@% use%%gl'é'lﬁh H\@'cﬂﬂfehﬁ&'nalr&@ﬁsé th @fér%ia Efic aromatic

nitro fur aromat i c
SFYGHYe: 3‘33t *p? éY‘“gF B BaYRg ﬁ?’%"iﬁd %?'ict’PP ABEEons. The

aromatic ring(s) my optlonally be substituted. If a

t
ﬁﬁé‘ Qll%Ha{léJﬁg; fuée'ﬂstc? thfec onSI 3\ ?@nﬁéd)gg AR = fbe%rh‘hl%her qued
a&?’%ﬁ"@ﬂ? (w@w pte.g. é‘a%hﬂtyh?! I@EKHFECEFB’SQFF*&S) e?@rﬁﬁ?fﬁﬂﬂc f 'P&SS) may
cgmprisR sbielp kemyh aiofhs G ARl dahgide Babe AoiOadienad opher\hkteroatoms,

ug:fu(aMB b&t%t I%l?éld tcg, rnﬁllt’.taen, oxyaen, and sulfur afoms. The aromatic ring(s)
preferably have five or six ring atoms.

The aromatic ring(s) may optionally be substituted. If a substituent itself comprises an aryl
group, this aryl group is not considered {o be a part of the aryt group to which it is attached.
For example, the group biphenyl is considered herein to be a phenyi group (an aryl group
compising a single aromatic ring) substituted with a pheny! group. Similarly, the group
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conprising a single aromatic ring) substituted with a
phenyl group. Simlarly, the group WO 20071045877

PCT/ GB2006/ 003889 10 benzyl phenyl is considered to

h nyI group (an aryl group conprising

W, r%ﬁ% ring) substituted with a benzyi grlg:l}?)éﬁﬁhﬁoossss»
one group of preferred enboglnents the aromatic

group conprises a single ar frati c ring, 5 which has
five or six ring atons, which riéﬁ atons are selected
bmayiwherat i oomsidaiet! tagremphenyogaye (A0 a8 @royb pemprising Acingl¢iagmmatic
rahé)%gbétnﬁxtéa%th%rb%hingﬁHPSt ituted. Exanples of these

groups include, ‘but are not limted to, benzene,

pyrazi ne, pyrrole, thiazole, isoxazole, and oxazole.
|Qane@«@mepremnembmmdﬁeemmim%d arogp txeﬂmhesaﬂ gingh romatic ring,
m{!]ﬁcﬂ Yas ﬁ}étor ésy? nrllgeétﬁrgﬁ hhlcRTih ]p ‘?}bing- Qre! sEleEtQ@ fréH:; QABbH, Giitrbhdhd

as Si1 X or even

ou
oRyGge 259 SWIT, A iR Eng b FEional s tiieg DTBIsn of RS S0uRST
m’cldda, rat @8 Bodinded B| Bsikadc, fyratinenpirioegbiazolegoyarvleq antl oxazole. 2-

ron? rr]%r] also b CtDI:I]SI&]éI'éJ t?%g On g%ﬁ}aﬁ&éﬁ%‘?gﬁ%ﬂ %Qérﬁfde rred.

group etero atons
(benzene); one nltrogen ring atom (pyridine); two

Ifthd &:0@8%5% rfn'? R8s stk Qtﬁﬁ:s (R pRTbraBly at @6t fotl, A ¢ven Bvechr all, of the ring

d .
B RS SAE Te eI gEe A SR T o @A S0 fbnur,
with @itragevemt iozsygen hgmm prefefted. eSyilablg grtphiscluderfding with: no hetero
! (Sérﬁ@rlléf AL nluegst rrﬁg@i&?(p?ﬂidﬂé}‘%é hlfﬁ@eﬂtnﬁgﬁtoﬁaé %pyrazme

carbon. The renmalnin are_sel ect ed
PHFTIFIRg @?fi PYESSAIIEN oA EXSEN w?ﬂ%m SYTPEH P OPORGE, e Phe progen
ving Blongoweizinb).  one nitrogen ring atom (pyrrole); two
nitrogen ring atomns (inidazole 20 pyrazole); one
gen ring atom (furan); one sul phur rin tom

lf(tbwawﬁf&f@y hag,fixe fﬁp ?Poa&eﬁhe'awafef%ﬁé‘t gt H}ﬁfﬁg °f3‘?%{§‘9§t?8m are
catbsnt MG%Emlalﬁmg titd atamb ede;sclacidd Bore nibgenogepersard solphur. Suitable

?X igglﬂder é i \nﬁﬁ‘notme rE)tl'oggﬁ( ﬁr‘?goétﬁn ﬂfyrr&é)aw rﬁ)ogel:nr ;l’!% atoms (lmldazole

omati c ring r one or nore substituent gr aups
;yfazgﬁ)yowge@mng afqn}@nwsqnﬁsglﬁhur n@q-)atqrﬁé@@phene) ofie nitrogen and
dne Belbhur Heddtsm gisethiasdi€ tiedef; aadoiealimgemand ang olkygetn dry atom

F t hi oether, amno, Cl_y alkyl, C3
(ﬁé%gﬁggbg%g#aand C6- 20 aryI The aromatic ring may

al so bear one or nore substituent groups which
THRGRINRAE rifdha) Reaf bitGor mofe AMEKHUYratpst e&,eavﬁmmbiﬁg @bsition.

'lt&esessuggigue&ga@ -\ieiecge f{,ony(a%%)(r h?droxwgse dtl'ﬁ'a! tﬁo&helchamﬁlo, Ciy
ey, B So hiplerooyavlizrdtiCe:h Al Thagroa@téranqsevsar #ﬁoﬁéﬁwﬁ REMPE a

&;ﬁétﬂ%b/g?rbdﬁé w@urch téyéthaf faﬁﬁs hh@ ih Ip&ﬂclm ltﬂéb? Sy ﬁwgﬁ&nﬁ;a ~(CHa)ur
,Single carbon
%F@r}@ﬁr{qﬁ’hew ?rﬁé“ Istzsgd‘lfm 386%?2 onl S carbon ring

atons, and hence be a carbocycllc ring, or nay

%;ﬁ’r?—tf@ea rifgs€ THE 1 r“&w@-@ds@ﬁ ﬁﬁds@G@us@H Herbht l;b‘értﬁlﬁ!s t@ a carbocycltc or
eterocyclic rin
R S8 M otgio T B rranor et ol 8 e cSrn8f Slom.

The ring itself may contain only carbon ring atoms, and hence be a carbacyclic ring, or may

contain one or more heteroatoms and thus be a heterocyclic ring. Examples of Cs7
carbocyclic and heterocyclic rings are given herein.
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Ni t rogen- containing C5.7 heterocyclylic ring: The
term "nitrogen-containing C6.7 hetetocyclylic ring"

erein, pertains to a C. 7 heterocycl
W?H‘{gﬁ %sﬁdefl ned below with relation to Wmronsinssss
het erocycl yl , havi ng at Ieai} one nitrogen ring atom
5 Al kyl: The term "al kyl used herein, pertal ns to
a nonoval ent noi ety obtai ned by renoving gT
Nifrogen-¢antpining Gsa helenacysivieing: The R nBegeoRe ha‘ ocyclyfic
iRg\ds 'il%df Heftif, i&erﬁeﬂhs&@a Cay ﬁﬂé}ocyalymg,(dstmlem belbfrevithirdion to

oSG S ANl BolRRgL € o al ovclic, and

nsaturated (e.qg.
partially unsaturated, fully unsaturated). Thus, the

Atll@F he ﬁalrr'ﬁYAlkyl" ab U@dll\@%ﬁ\ b&ﬁmﬁsﬂ@a floRGSRAt rAdide ﬁydamed by removing |

ST b AT o RS bl RAOARA o 20 coron
agzmuurﬂessmxemmeesbeot@sl) (ti cg magbaalipaticor al(gxcllgoandmh may be
sStarafed 0?%,1 rﬁg{\@tge e uﬁ‘ééﬁpﬁéd Qf Giﬁ-‘bﬁﬂifec@t PR, th®term “alkyl”

KRG T LN O

dizclspbd glowup having from 1 to 4 carbon atons.” Exanpl es

15 of groups of al kyl groups |ncI ude ClA al kyl

("I ower al ky 01.7 al ky 20 _al kyl "
IR fhg contet gt q“iw?upﬁffe‘? pefi ’fﬁi;fﬁ %9‘1_\7 6’ P it Cp b ©l5e 8'?°‘et e
rumbrtcf tarborsdtonhis) or rengengd inembdrof canimaatamsa Fedexalriplgl the tem “Coy

P%%Seq[ I{}?EIII'T B&%ns% &h hﬁ&yi?ﬂﬁ{: hgﬁngq?:on‘l ‘P@%tca%on faﬂ)(ns Examples

cyclTc E{%e I X must be-
of argups of alkggfpupggcl byl Clgpwey AREh St Piotand })1 -20 alkyl Note that
tﬁ@ﬁrﬁfpadﬁe chapldey bcc@fdmgpﬁ oihenaimltdmns Hortexamnple, fatunbatarizted dikyl

c@ﬂ We ﬂ&tprel(ﬁgé‘&l)be%% Egét 2( %?C%‘sd!ﬁ}gp%éﬁl&?(ﬁ% 3“ rsp#éf}f(] rrust be at
E@isgﬁtcﬂonyl (Cs), decyl (Clo), undecyl (Cll)
dodecyl (C12), trldecyl (C13), tetradecyl (Cl14),

é)xgll:lll% gﬁ%‘l'sf’éi ed %\kﬁ%&ﬁjﬁg lncl(ugg Q%t ar%éot ﬁ’ﬁfi’éml) Qﬁethyl (Cq),

ura

qthyt{Call Bropw (%), aww (ﬁdt pernitwr{%ae%vb(cs) 'PP@% 7 e%wf')(ce)étoﬂx} Go)»

deaakcm)nurmé@mdﬁ) (cﬁaécyl (T tigdoyl (CA) tetriide@ANC ), pérastetyl (Cro), and
Cﬁ% @ r151exy , and n- heptyl (C7), Exanples of

eéci? % "t ut ed) sat urated branched al kyl groups

include, but are not limted to, 30 iso-propyl (C3),

Ex& Rl bf%(hrlxsh%)utecﬁ estarbtedYihedr Q¥ grdups inelte, plit abdby !;_mrted to,

| -

ERARL b raBR Rl T B b lam LT e B na

wpyligrhavi ng one or nore carbon-carbon doubl e bonds.
Exanpl es of al kenyl groups include C2.4 al kenyl, C2.7

R rgreipulFed bl Hrsn G URb s At sy gt
isutpropyl €0sh iso-buiyhiCeleskectinty! (99, Sntchmiyd@slg 9-pentyl (Cs), and
ReHerpZe06/ 003889

Alkenyl: The term “alkenyl’, as used herein, pertains to an alky! group having one or more
carbon-carbon double bonds. Examples of alkeny! groups include C,.4 alkenyl, Co7alkenyl,
Ca.gs alkenyl,

Examples of (unsubstituted) unsaturated alkenyl groups include, but are not limited to,
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12 et henyl (vinyl, -CH=CH2), 1-propenyl (-CH=CH CH3),
2-propenyl (allyl, -CH CH=CH2), i sopropenyl
(1-nmethyl vinyl, -C(CH3)=CH2), butenyl (C4), pentenyl
- and hexenyl (C6). Alkynyl: The term"”
Wbsw%@éamﬁerel n, pertains to an al kyl group H’aw nﬁ%&m’gssss‘
or nore 5 car bon carbon trip] e bonds. Exanpl es. of
aIkynyI groups |nclude C2- 47 al kynyl, C2_7 al kynyl,

C2- 20al k les of (unsubstituted) unsaturated
oYY Sr e T ROPeRIL-CS e Sepd el o Q-G
isegronenyl(1-(retipiny] -C(SIGROH).), BiRtgn\2¢da), piitetyl (ce)pé-ﬂn@kwl (o).

-CHrC=CH). 10 Cycl oal kyl: The term "cycl oal kyl ",
used:herein, pertains to an alkyl group which is also
Algynyk T arm Galiompst. as ivagd heeein, sertaisdoan 2k orepi kaving one or more
c@&ﬂn&iaﬂﬁﬁ 1rip)e HoRAD VEHREhpRs Bs’éli{yﬂ% arupd ifdader cgmalﬁilwl Cazalkynyl,

al | ic ring atomof a carbocyclic ring o
C?&?l%@ycl i ¢ conpound, which carbocycic ring my be
saturated or unsaturated (e.g. partially unsaturated,

Efartipled oﬂdﬁﬁﬁfb%t@t&@d}usat%ieﬁ B @cbl&bsil&n}a@%ut SR WbFinditéy B0

PR ) B 5 hBomRt, SELEOT n +cybl omt kyy

i ncl udes the sub cl asses cycl oal kenyl and

cfdalkpairky it cyc!géiﬁjl’eﬁﬁﬂeu her@iﬁcﬁé i'nQQJ %ﬂ%ﬁiy{{r{/w \A?Iuc":‘?s diso a
ri ng at ong. es group yC
cyclyl groppethasds, %E@){f;e@ Wa @gﬁur@g@y gqngpmngwhydrogen atom Pomn an

aligRlic drgyatdro af kydrbociiSic finy ofl aomttopclic chpraiphiets cadiocyclic nng

5 et o BRE YR Uy I e
%? dRPoURdS caBYRPepE Gptateotperyise SEWP%W% f(o@@ o20rg

 ateye| Thoethateam (ghipalkyyindudbema Beb-{6383s cyelsalkayrnd 2 pdoaliynyl.

Py, oIE LY he 0 ogﬁ@g%ggbgﬂﬂgﬁgymwcg&g ARG ps
'"f'@&)dwr%f'?ﬁﬂ% YehsHdrih &= pesioalkyd Geeritaliyle| opent ane .
(C7), 25 nethylcycl ohexane (C7), dinethyl cycl ohexane

E)%Qg EBQ%W groglg& ﬂgude Hur}%Fet ot I%a%g 1 &anveg rong)
Pt wbditie U LIRS
cybiBbroydne ). apeiomadt (CHAycloptintmt (o, @y&diﬁimnen e:yén%):tane (C),

| mﬁﬁx{lﬁ&};@%%nggét e&h%e&%ogmﬁ%ﬁﬁﬂ?p nycfggﬁt?eﬂlﬁc X C7)

d*@@ﬂ%ﬁgvtewp@)h ewtileydagentanedC gqe(éamr(@z)( C5) ;.
maﬂstw&m@@n@@mam@ﬂw&ymﬁchg%mn@ pds: thujane

bR A BLpe Lty P rahe (Cl0)
cyglerRIpRERe 4P W@qm;tenedﬁdanyplﬁpe(me ) gyanigpineiGdlene)
méthd@oprope it ) r@h@ﬂri&@loﬁ@kﬁ@ﬂe‘ (wagﬁy@@éﬁbm&e ggpoun ds:
dimgthﬁc%nggﬁene (E)C;lmgthylcycvoperﬁene (E) 9 A\éthyﬁ i%penténe](e X
methy!cyclohexene (C7). dimethyicyclohexene (Cyg);
saturated polycyclic hydrocarbon compounds:
thujane (C1o), carane {Cyp), pinane (Cqa), bornane (Csq), norcarane (C;), norpinane (C7),
norbornane (C;), adamantane {Cyg), decalin (decahydronaphthalene) (Co);
unsaturated polycyclic hydrocarbon compounds:
camphene (Cyy), limonene (Cyp), pinene (Cqq);
polyeyclic hydrocarbon compounds having an aromatic ring:
indene (Co), indane (e.g., 2,3-dihydro-1H-indene) (Cy), tetraline
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pol ycyclic hydrocarbon conpounds having an aromatic
ring: indene (C9), indane (e.g., 2,3-dihydro-1
H i ndene) (C9), tetraline WD 20 O 7/04 58 77

- GPCI/ 6/ 003889 13 (1,2, 3, 4-tetrahydrona
wodtl (}4583 enapht hene (CL2) Wﬁ&‘?@ossss

fluorene (C13), enal’ene
(C13), acephenanthrene (G aceant hrene (C16),
cholanthrene (C20). Fbterocyily The term
"heterocyclyl”, as used herein, pertains to a
(mmammronmmmemcabmemmm@e Eehdverane @rhyrieeirng (Ca)
éq?%&.ma foh)l ABaRthRA: /Y, dcHBRRRRASIE)I ¢ conpound,
noi ety has from 3to 20 ring atoms (unless
ot hervxn se specified), of which from1l to 10 are ring
Hertceyaat TegermPhetbeoadd'yss wad herem,rvgrtﬁastofermwnosa!em mipiety
ﬁﬂa? rgﬁﬁvlngoglla})’dtﬂr?gn ﬁ{ommn{]a i a‘fon%f%\ he’Eér&chlc compound, which

at ons | S.cont ext,
n‘@gajyj@s frerg 370 2@dngsptorgg @n?s%pﬁg\fnée f[ﬁgl?ﬁ'ﬁncg @JI}’IICE?!‘OI?I 1&8 10 are
rifd B@roatehs. Rralegdlypéach tindkdas fofn ¥ oA ging tloms, ofwihizh frem 1 to 4 are
“ﬁ@é&g’ﬁa Qs or het er oat ons. For exanple, the term
eterocyclyl™, as used herein, pertains to a
het er ocyclyl group having 5 or 6 ring atonmns.

IEHR RPHES, e pr@ﬁx@bl p§g @, helecocyte) ynogrtioemsnbenoi ring etoms, or

_ r%%% gf, he g‘gL? &CM Fé?%%%\%wéébwf?ﬁ%?%% 8é Sﬁle the term

@hﬂﬁemhrb@;@sgd hef@?& peiaiey TQ@G@W"WWQGSP !1!‘@)”“9 ring atoms.
E&ﬁrhﬁém fluyd of n%&yaﬁtg&rupwahqd Gs 2fBatefoch € ETQeNetdrydyclyl, Cas

hﬁ%{o&?@é é.l,@ﬁteﬁ)l%ﬁlé/&%h%m clyq Lﬁqzhe@&ga¥l°¢mcheter%cycl%l Cs.10

helems eyl S Retetocyklyb s+ TRERrGrel! BN Celé hdereqglyl. azeti di ne
(CG4), pyrrolidine (tetrahydropyrrole) (C5), pyrroline

d
cxBirfon feabap T Bl Bt BH PR bl wposp e
fipmper i di ne (C6), dihydropyri d| ne (C6),
tetrahydropyridine (C6), azepine (C7); 01: oxirane

I%ﬁ}?ngmtz éﬁ&ﬁﬁ%?‘%ﬂéﬂ)p %e?te%@et ; %ﬁe‘i ?(t, 5’1 ll;]glmé 83

KuyevinalB/adibyyerample] (C4) 2HeVRierGhyverple (Isgyirolpyisagrote) (Cs),
p(pgﬁc)me @5eBhirddyidine &L, tétrﬁh}dfo%?ﬁm{e(@b; azephetane (),

hi ol ane (tetrahydrot hi ophene hi ane
(t et rahydr ot hi opyran) (C6), thiepane (C7); 30 02:
Qli odraiea(0g), ¢©EBhe (T oxalnee (Gemebwdrdwdﬂd@ﬂmpla rﬁtdihy(d@l)r?n) (Cs)

e
%%eégeg{a%?’ﬁgraﬁ géz}z%'ﬁ?dmdy%%%s% i8S da% Sk (e,
pyrazoline 35 (dihydropyr azoI e) (Cs), piperazine
]:Gbijrane W) 2016 8 453 Tiiol RET(HEBRAIDBHiIGHD 880 905) Hfang101:
i hydr ooxazole (C5),

FEDANTRIPIRC, Bt ”

azol e ( , dlhydr0|soxazole

Oz dioxolane (Cs), dioxane (Cg), and dioxepane (Cy);

O3 trioxane (Cs);

' N,: imidazolidine (Cs), pyrazolidine (diazolidine} (Cs), imidazoline (Cs), pyrazoline

(dihydropyrazole} (Cs), piperazine (Cs);
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(C5), norpholine (C5), tetrahydrooxazine (C5),
di hydrooxazine (C6), oxazine (CO; N SI: thiazoline
(C5), thiazolidine (C5), thionorpholine (C6); 5
N2Q1: oxadi azine (C6);, O Si: oxathiole (C5)
WO (thi oxane) (C8); and, 10 NLOLSI: Ren20gmssss
oxat hi azi ne (C5). Exanples g{ substi tuted
(non-aromatic) nonocyclic heterocyclyl groups include
t hose derived from saccharides, in cyclic for for

NeQa teipleydroorazale dS 9 iy dopxazalg ¢r) deiralydapisdretolf mipdigydroisoxazole

. (¢5)c>mfrwoﬂm§:%g)efrérkgeﬁowaamemf, agroddking - 6%Line A0S

pyranoses ( such as al | opyranose, 15
al tropyranose, gl ucopyranose, mannopyranose,
Neftat ijoweling (&b thidzdlidiner (@noiemorpheling &bpyr anose, and
t al opyranose. Spiro-C3-7 cycloal kyl or heterocyclyl:
The term "spiro Cal cycloal kyl or heterocyclyV' as
Négbﬂﬁﬁﬁ%W%ﬁ%L refers to a Cy7 cycloalkyl or C~ 7
heterocyclyl ring joined to another ring by a si.ngle

. RITRA d i ~ 165420 aryl: The term
C%%S&%gﬁgf I aékﬁgéggﬁg?%?ﬂiq%gﬁgains t o 'a monoval ent
noi ety obtai ned by renoving a hydrogen atom from an
Na@ Snadathiazine¢Caat om of a C5-20 aromati c conpound, said
conpound having one ring, or two or nore rings (e.g.,
fused), and having from5 to 20 ring 25 atons, and .
Exprepies of sulpstifuted dpongemaiic) menagydlic Rgjerasyclyaraips ngludediose derived
fiomisgechBlidek gn ayeliyiorrs dsHexsrplg flirasosed (O suzh e ardbinbiagnose,

BT o S e 5 042D, P,
alirepxraNPs e rUCPYIRNCER MENPRRITANBSeagUIRPYANEsey PR BIOES v f

gglb&tirandte, BX@RRpAsSnak. C5 20 aryl groups which do not
have ring heteroatons (i.e. C5 ZO carboaryl groups)

i nclude, but are not limted to, those derived from
Spiemerryclpalkybor hetaseryelyl: T #pi Ga %ﬁ‘éa‘kYt‘EEi*@)e,mWC‘y‘" as used
haRInNfeFeB C:Copdoalkphr CANhdMrBd Ry ag Joined Mslariiee Ay by a single
%?Z%QWWQQ otﬁerr};atlvely, the ring atons may include

e o f 8Y%Et oat ons, i ncluding but not limted
to oxygen, nitrogen, and sulfur, as in "heteroaryl

Q5. QARRSThe tdri “C; SryE aSesed hBRINJHSHARS FBY moSt AR TN bilaill by

gl i i MEAo b gy Byt 15 B, s
CPOFUOBRSOBS @O 3IB8 Ir tvictorywees fings (& Hend).apd havingrfrom 5to 20 ring

alsCARBYIRNGEN athi=R{ Se@Pbald ri s 4l digndtd $ind. R BTefblyOeath ring has
of which fromO to 4 are ring

ri tons ,

ﬂﬁ@?%?%é?%ﬁ@?mExanples of C5-20 heteroaryl groups

i nclude, but are not limted to, C5 heteroaryl groups
The ring atoms may be all carbon atoms, as in “carboaryl groups” in which case the group

may conveniently be referred {o as a “Cs.o carboaryl” group.

Examples of Cs.,aryl groups which do not have ring heteroatoms (i.e. Cs o carboaryl groups)
include, but are not limited to, those derived from benzene (i.e. phenyi) (Cs), naphthatene
{Cp), anthracene (01;), phenanthrene (C14), and pyrene (Cqg).

Alternatively, the ring atoms may include one or more heteroatoms, including but not limited
to oxygen, nitrogen, and sulfur, as in “heteroaryl groups”. In this case, the group may
conveniently be referred to as a "Csgp heteroaryl” group, wherein "Cs 0" denotes ring atqms,
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5 derived fromfuran (oxole), thiophene (thiole),
pyrrole (azole), imdazole (1,3-diazole), pyrazole
(1,2-diazo|e) triazol e, oxazol e, isoxazole,

t hi i sot hi azol e,- oxadi azol e, tetrazo
v%&gﬁﬁ 2g’%l and C6 heteroaryl groups derlve&jﬂﬂﬁmmmmmw
i soxazi ne, pyrldlne (azine), . pyridazine
(1, 2-di azine), pyrimdine (E53 di azi ne; e.g.,
cytosine, thymne, uracil), pyrazine (1 4- d|a2|ne)
whetlter carbery itores oﬂ@ta'ab@orhsatmferably.l eagh dngohasdipmideto [ oinglaidms, of
wHitiRfrdin 6 & PAB riRg nltebHAs | Ng atom Exanpl es of Cs-20
het eroaryl groups which conprise fused rings,
include, but are not limted to, C9 heteroaryl
Exprplgs of Gex haterdary/ranonpb inatndd, bntzmg not $mtteshiz o 4 hetemaryl groups

d@ﬁ@@ﬁdrﬁ]fu%n@fb?e) thBﬂHéh@ (thmlé)'spﬁr%%l (Q%PEL) eimmg}oqe et SERR5Y !

erl ved. from qul no 1.SO(Q
Pﬂ%@di?ﬁﬁzﬂ@ rggRig: &esfwle 'a?%oe %Ol%ets%m@a?'enox@-%afsstetrazole
adlenxatiaohldl aimhCAetdrain groapededestt frremisoxadineg p@hﬁr\{ﬂaﬂhd’j yﬂyndazme

‘ (1@&:@5 rfé ¥)91|1r§{:lim glnéidlgzrlﬁ(é e%r %%ﬁ%k?%f&&ggp&lﬂé zme)

her su tuent, el'ves |ona
a@UH&N%LHed with one or nore groups sel ected from
t hensel ves ?0 and the additional substituents |isted

. _E. Ol B oH. 25
TREeRPbanT@loflo il e bérlagd 1EercaBBfloretoro fUCREGHY - OF

exanple, a Cl1.7 alkyl group (also referred to as a
Exainples af € QX hetgosiyroupa whish esmpried ﬁl&&ﬁ%,\’ihchﬂ:feoblﬁ afedoBifnited

f 0 as.a 20 heteroc I 0
o %Fo%% bRy RE oo B aeioRich, v Bhgs infhye
isgjpdelep 1o hsﬁe@ﬁe& QFEPB/‘:- Q@n@ﬁ ffPWwUWIIne §elnelineg Dendodinzine,
pyribERridife @)MefeRdanfl bioBps deAldNORIN ddrilifa and $eMthed® ACY!
(keto): -C(=O R, wherein Ris an acyl substituent,
for exanple, H, a Cl.7alkyl group (also referred to
Thesabgye akvh Ithymgqul apd aGi 9raups| Whathey Blpne or KEB-oPanother substituent,

mﬁbﬁl‘l&f\%&éﬁ lob’tiongl’ycﬁé&uﬁsﬁilﬁéﬂ WithfoRE bEfork QrdBs Sedected from themselves

ter C5-20 aryl group (al so
aql’?ﬁ n?’ ”béﬁmﬁﬁé%g PLRAMcyl ), preferably a CL.7 WO
20071045877 PCT/ GB2006/ 003889 16 al kyl group.
H@aapptﬁ$yq§mapyl groups include, but are not limted
C(— )CHB (acetyl), -C(=0O CH2CH3 (propionyl),
CX =0 C(CH3) 3 (butyryl), and -C(=0O Ph (benzoyl,
HyshewofH) . Car boxy (carboxylic acid): -COOH 5

Ether. -OR, wherein R is an ether substituent, for example, a C,.7 alkyl group (also referred to
as a Cyyalkoxy group), a Cs.o heterocyclyl group (also referred to as a Ca » heterocyclyloxy
group}, or a Cs.pp aryl group (also referred to as a Csqoaryloxy group), preferably a Cy 7 alkyl
group,

Nitro: -NO..
Cyano (nitrite, carbonitrile): -CN.
Acyl (keto): -C{=O)R, wherein R is an acyl substituent, for example, H, a C1.r alkyl group (also

referred to as C17 alkylacyl or C,7alkanoy!l), a Cs.o0 heterocyclyl group (also referred fo as
Cs 20 heterocyclylacyl), or a Csz0 aryl group (also referred to as Gs goarylacyl), preferably a Ci7
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Ester (carboxylate, carboxylic acid ester,
oxycarbonyl): -C(=0O OR, wherein Ris an ester
substituent, for exanple, a Cl.7 al kyl group, a
terocyclyl group, or a GS-20 ar vyl
W§323?7é0r4%85 y a Cl.7 alkyl group. Exanples of e}Q{
groups include, but are not, |limted to, - O)CI:I—B,
“C(=0) OCH2CH3, - ¢(=0) oc( cH3Y3, and - C(=0 OPh. 10
Am do (carbanoyl, carbanyl, am nocarbonyl,
alyhgrbu daepBlps of ACytaRURRINERde., W@ 0k liTEed 4 dC (R iy (acety),
OESiERgIHI @fibpidhy mcr&b)@mmmwm &nd -86=05x {pagsbyf, ienone).
am no groups. 'es of am do _groups |ncI ude, but
are not limted to - C(=0) NH2, C( =0) NHCHS3,
Car@pey GlaRfolHE paid): -CC@&O) NHCH2CH3, and - C(=0) N( CHzCH3) 2,
as well as am do groups in which R and R2, 15

R et G B e G yRR oY S IP R lercty § ¥ ygter
subsiiiwgot, & epane, iadl A ok glvop,yd Gaartetepinpdvl gwoRrdyeBekear

ylkmuﬁ rﬂ?éf&'ﬁ%b g9 W&g%} E)éﬂ\gles Qi' dRf @f@ﬁﬂkﬁﬁcglgfgﬁﬂgﬁ{e n)c/)t Timited
ATIOS L SE IR o B AG e S Pk Fgan. o CL. 7

al kyl group (also referred to as Cl1.7 al kyl am no or

Aﬂid%g%?ég%k&t&w Qning é?@ggam&%ﬁao Q%%gtwﬁr rrlr@rem@ar and

38 ingepepdently ﬁmtnﬁéutasértt@n’efa%ie neg JgE pinie gﬁtt‘PﬁoE’@”tR[?ﬁ of qgnido
graﬁtré iRide K &E nbOpHel &, -OU=OINH, hE(=DNHCHLC FC(aD DITCHL,,

%&ﬁch;%mgrg %eﬁg&@%eﬁg? Loy a%)en\ﬁtoegrr&&\.ﬁ ptrrﬁchrérqu R,

togetbejryrgth thepdtrogercatop ip wﬁwléthﬁbgre pttqrﬁm@% PG hetarpgyclic structure as

in; N%pte pahia6dAm ey, mblphitiddcrbom(itibinésblgiidocattivelyl 2md
|emmn %%aqples of cyclic am no groups include, but

pg HE? MM ted to, aziridinyl, azetidinyl,
pyrrolrdrnyl pi peri di no, prperazrnyl

Aﬁmahwﬁﬂﬁdm&&a@ RM wm RIME @rbé}iénﬂl@rt]y affo t-.ms@tuaﬁ@ |?d3|ekérﬁpte

ool & cre Sl Bfpupilfo St 053 Cangh B R LR e 2 s
heferbéwslbirotsy ef,a Gon anghaaerpl eefe@bwbb@y a Cozalbb pHatos e case of a
gﬁ’d&mnﬁé}oﬁ w! s td’D taﬁ«%ﬁ?ﬁbbﬁmr G the-ntNBi;éE( A6h Rwhivhasyedrs

e;is Rrrn)??nn?grpg&%rc ngg Ertoﬂlectt tglé 5‘%&%? Exanﬂ)*e% c?gr%ﬂb gr%ups
inglgre butarsytot fnitaddo, —HHaf-ﬁH@%d NHEHIGH e, I\t@Haaz EN(I@WCHz)z and

006/003889

: «h@-fF@rU @Exarﬁiﬂ@stofl@ &k ﬁﬁﬁ@'g&buﬁs rn@lﬁ@ja mare%o@!‘htﬁd){e aziridinyl, azetidinyl,

L tuen

S obEie, BRSTEotrsegehind) Berifgipodding fomdphoino. in

pmmnmﬁythnmq Grouslagdy bgrspbgiitutsghon thsiraing bf arycof thersubkituents

d&fn@dﬂﬂfre 'f&‘elxétﬂ echHBxya&ﬁb Ete'ahrmarﬁﬁg to, -NHC(=0) CH3,
NHC( =O CH3, and - N R and R2 may

together forma cyclic structure as in, for -
Acyteanighl @cytamios)i -MNRICEPIR, whdrein R @yh amige 6ulpﬂﬁtthaﬂ, forenriple,
hMg%Q,OJé Q%ﬁﬁé?oﬁqb%ggtg@éﬁ%&%, or]a7C593 %F@rou%r@ably Hora
C alkyl group, most preferably H, and R? is an acyl substituent, for example, a C,.;atkyl
group, a Cappheterocycly! group, or a Cszparyl group, preferably a Cq.; alkyl group.
Examples of acylamide groups include, but are not iimited io, -NHC(=0)CHs,
-NHC(=0)CH,CHs, and -NHC(=0)Ph. R' and R? may together form a cyclic structure, as in,
for example, succihimidyl, maleimidyl, and phthalimidyi:
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succi ni m dyl mal ei m dyl phthalimdyl Ureido:
-N(R ) CONR2ZR3 wherein R2 and R3 are independently
am no substituents, as defined for am no groups, and

CRL urei do substituent, for exanple, hy
wefpgizuﬁ%ﬁ‘ q;c‘}%&oﬂe%ossss»

5 group, a C3.20heterocyclyl group, or
C5- 20aryl group, preferably_‘,hydrogen or a Cl1. 7al kyI
group. Exanpl es of ureido groups include, but are not
limted to, -NHCONH2, -NHCONHMe, - NHCONHEt,
- NHOONME2, - NHOONEt 2, - NNMECONH2, - NMeCONHMe,

-NMeCONHEt , - NVeCONME2, - NMeCONEt 2 . 10
Acyl oxy (reversel"ester): -AA(=O R, wheréin Ris an
acyl oxy substitdento foo a

group, a C3.20 erocycl roup, or

group, preferaplidm@s CL. 7 @hdtydy gr OURnmaiERAND! es of
acyl oxy groups |ncI ude, but are not limted to,

-O(=Q) CH3 (acetoxy), - OC(=0Q CHCH3, -OC(=0) C(CH3) 3,

Ureid6:( ;a@)tﬁtboNR@@@m@)emm Rand indegshaeichidiRh sulidhituents, as

de} é %r&gas u ] n? &E#é ufo sgggtnuert%& ex lrezgjly'a[cg |:1 Sa @1 alkyl

orgjpa ﬁa-zub%wrg@fcwwr@m Lo @m?é)é gwun:preier%hhk'wdm%ow Buply!
gr@p@x&ﬂal@@&f@w&a@m& i@ fugslbut 96 nét lifeReddD, -RHEONGL ONACONHMe,

R it Al SRPNEARE O B, Sy

NM@@W%@M@@%@&W@MEW (sulfinyl): -S(=O R,
wherein Ris a sulfoxide substituent, for exanple, a

Cl.7 alk 20.h I .
AgEOHREE gty B TR e bt R e, a 0.0
aliigkgrog, e Saafhetrdciuw gep.gr e W dini glour] erefdselly aiCer allot group.
E)Jahﬂeg gida 18xy r&( 550cielB, KRDSke neimilb b2 Gd3-0)ciap (ot 1Y |

ogEtieT it n<90f~?>e)9&3§99an93‘§§0 S RN SN S

C3-20 heterocyclyl group, or a C$2naryl group,
THHiefsgy ably a Cl1.7 al kyl group. Exanples of sulfone

groups include, but are not limted to, -S(=0) 2CH3

(met hanesul fonyl, nmesyl), -S(=0 2CF3, -S(=0) 2CH2CH3,
Trénethed (et} SRemhydrain Rfioa thice(eospkttuent Gr Tkanadariadh.7 alky! group
(@b Flalf@féa &JPQ{@ b)yalkyﬁo gcz‘))lw % 20 H@&B@Hﬂ gﬁ?llpaé}% (%.2?5‘% Group,

I nd epen en am no
prefrehl ad%ﬂ@a'lﬁg gIOHR. a%rf@éew Cﬁrﬁ“%‘H"iﬁ BLLPﬁ@f‘IUH‘él%%fe ngffimited o,
-S@HeambBCHLGHY t ed to, -C(=S)NH2, - C(=S)NHCH3,

_C(=S) N(CH3) 2, and - C( =S) NHCH2CH3. WD 200 7/04 58 7 7

PCT/ GB2006/ 003889 18 Sul f onani no: - NR S(=0) 2
SuffrddeiEnifing): SEQR: ‘Q?ﬁf?i‘bRé%ﬂ'fP’E'ﬁFe?‘r'Psm%?@‘ &Eﬁ‘%’f‘é‘&e F‘cf% -z alkyl
graun, 4G, ghetesyclyl goab, Br 4 €52 ayLyrbup) preferably s (s tikylgenip,

Eiaﬂ%teﬁ $PIROfde @% %Rxh% Yut S %’tﬁ;m;t 3 s@éﬁ e%%c §§JO%HZCH3

or a ary group, pre era
group. Exanpl es of sul fonam no groups incl ude,
Sulfonyl (sulfone): -S(=0).R, wherein R is a suifone substituent, for example, a Czalkyl

group, a Caznheterocyclyl group, or a Csaparyl group, preferably a G,y alkyl group.
Examples of sulfone groups include, but are not limited to, -3(=0)CH; (methanesulfonyl,
mesyl), -S(=0).CFs, -5(=0).CH-CHs, and 4-methylphenylsuifony! (tosyl).

Thioamido (thiocarbamyl): -C(=S)NR'R?, wherein R" and R? are independently amino
subsiituenis, as defined for amino groups. Examples of amido groups include, but are not
limited to, -G(=S)NH,, -C(=S)NHCHj3, -G(=S)N(CHa),, and -C(=S)NHCH,CH.



10

15

20

25

30

5 but are not limted to, -NHS(=0)2CH3, -NHS(=0)2Ph

and - N(CH3) S(=0) 2C6H5. As nenti oned above, the groups
that formthe above |isted substituent groups, e.g.

03.20 heterocyclyl and Cs-2e ar,

5 R, ?S7ZS be substituted. Thus, the above wteeHbionssss
definitions cover substit t groups which are
substituted. 10 Further Preferences The follow ng
preferences can apply to each aspect of the present

i nvention, where applicable. 15 In the present
ShibvaRinbaR R‘S(J»:@)Zii W ebina ! g3t dnding mg(tse)m fae peftee i enlinbgroups,

a%:f% @ &kﬁr@%{uﬁ subs ?u%ﬂtg%ols %le 3 8 Ikg'ﬁ? bé)emﬁﬂe'i%dcyc}yl group,

ormE eyt efcapam@rabibé @z@ﬂ‘é‘ group. &é@mlwé gulionaigo gioHRsRclude,
blitl iSot Reds, -RUBED)LHL, STHS(BOLPH ndS RGHFSEOECMeNt S are
preferably unsubstituted. 20 If the fused aronmatic
ring represented by -A-B- bears a substituent group
A tmentionpd elbaye 2y groupstthad i éhetaboyeristed st OFPUPS: £61- £17 alkyl,
C'a 3 hdfeldd ﬁﬂﬁ tnd @5-25 51‘?! ﬁuﬁﬂh&rﬁéehieh B sib3tituied. THIR, 1HEERES8 definifions

omin cent.ral rlqﬁ hus, if the fused
CQFBWEFWEQFFHHpﬁgmﬁ"%%ﬁ? @eding, the preferred place

of substitution is shown in the fornula below by 0\

er PN, eD 25 which is usually terned the
osrtion of the phthal azi no
TB'aH@?W%@ﬁ?f%ﬂ%ﬂ%ﬂ@ﬁ%ﬂ'ﬁh‘ﬁ@@ﬂ %??R{}B?/Pf%‘?ﬁ‘ Be""ﬂ’ér"'&e%r

appiidaioxy group, and nore preferably a. Cl.7 al koxy
group (e.g. -Ow). 30 If the substituent is a halo,
it my also be at the

%g a B of tBe st of

Ipihe ﬁ'@ls%n_i iyerien, th%i“é?d;ﬂmfbﬁi*ﬁ "P%S)ﬂ?%? il % - Rrffgrably consist o

sBiel @ibbh MY atdrhs abddhos insy Wt@ﬁmbrhaphﬁbﬂbm, endbis nforeweigrably
[JO i | | iments are

SRR bt OB BhE® e G Rl eHR e S oo eppodiments

prtrally eisebstifytedor o- phenyl ene, pyri dyl ene,

fluro-pyrdiylene, furanylene and thiophenylene. Mre

llpd:nee fugédagl)%atlg rilna re%?elsgr‘l‘t&%b ] é’%ar@ Eu}fst:(ues'f_t grdup,/ itis prerably

attached to the atom which itself is attached to the central ring B- fo 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
C,7 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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iNS Most preferably Dis selected from * | [/ * * |
/ F* N/ * Sy * 10 Most preferably Dis: F
Preferably X is selected froma single bond, NRN2 and
nd Yis CRCRC2. 15 In sone enbodi
WSR%‘%E%R ?I n these enbodi nents, RC and Rc2 a'ﬁfﬂtlfémoﬁ%mossw
preferably Hand it is fL”t%; preferred that R112
is H In other enbodi nments is CRc3RC4. In these

enbodi nents, Rc' and RC2 are preferably Hand it is
Preffrahe P ipyelsciad fom RhRBerRBORr TSI YEnC tirg-RYT YRS,

fupdipRek AfIthiSpheXylbse. pref erably a singl e bond, such that

RD is a five-nenbered ring. In these conpounds it may
be preferred that at |least one of RN, RC and RC2 is
Mqrﬁtpfﬁ?fablb@éﬁsemwf@ﬁhe of these pr ef erred conpounds,
only one of, R¢' ~.an4 I Synot. hydrogen. In

ot hers of the D efer uh S, ¥¥£i§ffthree of
RN, Rc' and |s no Y o n/ 25 P red groups

for Rc' or |nclude but are not Ilnrted to Cl4

al kyl , mhlch ar u e.g.
nmet hyl , ethyl, pr pyh th thyI ev g preferred in

sone conpounds. R NI®TS not hydrogen,
be preferably nethyl, wth RC2 being preferably

te from nd nethyl, nore preferably nethyl
pé‘ﬁem@%ghsﬁ‘ ed(’%@mﬂydrogen it may be preferred

that RC2 is._a ye oD * Rc' Cl-0 al kyl
(e.g. nethyl refer sub klt ted auiizs’ternrnus
Wi th a carbo r am e g pupN-Fhe ani nosséibstituents
of the am do group, together with the N atomto which

they are attached, are preferably cyclic. The cyclic
Mosirpreferbly Bds:ami do group is preferably a C5-7 nitrogen

containing heterocyclicagr for exanple,
pyrrolindinyl, piperazinyl nopi per azi nyl,
pi peridinyl, norpholino, f which may be further

substituted, as described above, In particular,
substituent groups may include, but are not {imted

Ptéaeramyﬂrs%réaed oS dirgté 1R, NRYZ APt biHd 6 CRYRE Ky
(e.g. nmethyl, hydroxynmethyl, nethoxy-ethyl,

di met hyl am no-ethyl) and C5 7 heterocyclyl (e.
hpsOp@rarrmomytents,r?brst# i Indese emlddimantsd RGrand 75 #re rprererahlv Hand it
id fR@HeH ferr@d‘fhaﬂ‘?’g ELL |n|dtH§l‘ érﬁﬁbdﬁn%ntsci‘?s GRREH, (Engbe

o LT A R SR MR BT By P erde o .

group. The am no substituents of the am do group,
nt mtéa%d.meh@ * Rrdibr@bip Hsih§le VoS Buch BRY RB s fREhRABEM ring.
I these compounds it may be preferred that at least one of R, R® and R® is not hydrogen.

In some of these preferred compounds, only one of RN, R®' and R% is not hydrogen. in
others of these preferred compounds, two or three of RY, R®* and R®? is not hydrogen.-

Preferred groups for R®! or R% include, but are not limited to, C1.4 alkyl, which are preferably
unsubstituted, e.g. methyl, ethyl, propyl, with methyl being preferred in some compounds.

When RN is not hydrogen, R®! may be preferably methyl, with R being preferably selected
from H and methyl, more preferably meihy!l.



preferably cyclic. The cyclic part of the am do group

is preferably a C5_7 nitrogen containing

het erocyclic group, for exanple, pyrrolindinyl,

pi perazi nyl, honopi perazinyl, piperidinyl,

mor phol i no, all of which ny be further substituted,

as described above. In parfjcular, substituent

groups may include, but are not linited to, hydroxy
WhendgRibis thydregen dt ramcbemefertrstthat (i ‘dielalest by degorry lang BialR” is Crs alkyi
(e.g. rﬂ&ﬁﬂ%ﬂ;refeﬁ}élg EGbSMHTRE EM{SaterhﬁfﬂE QP@V@&JHWX;I of@ﬁlﬂwg%lmﬁtl‘ﬁa”

amino, Sél%i %tﬁ nLE? iaraldﬁ§rlo}1p iﬁew hl?het l\e} L OC e : exlgh tFE;ey %re a!:taiched are

preferahiecyalvo Ve qyelisfpert eﬁbesmiﬁfagro b}els P@Reéaw Cs. mﬁ?s?m@mawwg
heter éh@ gRa&¢ for @I(Jﬁﬁiie p}r%]:m pi@@?@ﬂﬁijl ﬂﬁﬁﬂbﬁperéimyﬁ pidbERGy!, and

morp %ﬂ cﬁ@?ﬁ@g Imayhﬁfz Fugﬁ d %ﬁgtugeg eas%es 1be c%'o lﬂn e;fal;]t%tﬂgr Slfbstltuent
groupgimanpineludgl put afeknpt limited ¢p, aYCEOwa’?SW%a"deélﬁtl@Ffalﬁﬂ (raplkyl (9.

methyl, 'ﬂ?&r&@@ﬁth@ rh&ﬁox@%ﬂfy"ﬁ diffRthyleasRihg!) ardd Gg@ﬁ%@ﬂﬁb@l fe@. N-
c.acid (-COON) also includes the anionic
Pmamf@%ﬁ%ﬂ%yﬂa te) form (-COO), a salt or solvate
t hereof, as well as conventional protected forns.
Prefer&drgréuaé ’foy Rmandtﬂfe HUEHE Bot ItrRedid] OQ aliyIQslh. hés)ustesrablie

SUbStiglkdr?glts ? i L%rtﬁ”? (:ar'l}rmg or ]’:lr%g) groﬁp %ﬁéo%:qﬁdlﬂ%?iﬁlg SX "élet.t?rtg%ugt ﬂ%
aminogab4titugats ebthe/@rn'tip oL, ffpgetb*te@@théh? N giefdo which fewaf qiached are
prefergtstpzsyenc TR d%lic%éh)éf, th@amigh §loee Prefedably YOrmtogén Eintathing

retor o apl. 1 ey PoRh) oa@hi tomtpnda b BBy
morptogirongll @ fvhigh my te @;@pr sybditHed. I0lesThFd ehesg Ay particular, substituent
groupPfady B0 Uit QR3S an.tealo hpO&BT, SubsBakd Snd Ubelibsaiies C ., alkyl (e.g.

methleD hy&r?xymetglglz@{irr{)sxye my me h%)%? éthggldéngﬁyléenghg?tﬁﬁggﬁw ﬁregﬁ\éyclyl
(e.q. N&mﬁﬂlhﬁmf@“no) d’l‘"a%% é‘?PlrQi’if iaferieg ‘FQS’VG @Bﬁef?@P?Sd“aY be taken in '
combifidtRh @@h SRRk, tautoneric, conformational, or
anoneric fornms, 5 |nclud|ng but not Iinited to, cis-
and trans- forns E- and Z-forns; c-, and r-forns;
In somesRibodimENtE XS N rend these egibodigAptS KSRy efﬁ@bbfﬁodn these
embodimb®g, R ard-R"aB@ prefératiyBslecet frommMl afd §._falkylTend ark Bdtompre
-, ‘and enol ate-forns; syn- and anti-forns;
syhclinal - and anticlinal-fornms; a- and (3- forns;
axi al and equatorial fornms; boat-, chair-, tw st-,
Include@ekomems and hal fchair-forns; and conbinations

For exall%gyeeé) Iefe,r&%é %I qg?nfokﬁ’ E a&@ l ?86%#% McIJagg ﬁﬂ:;e aﬁﬂm& &aﬂaﬁxyia’ce form

prefer

e conpoun
(-COQ s a pait & pohed %threﬁfeaf’r %?"rﬁs °P'?"eﬁ‘i§’93'é’fﬂt%°fed foyms: %WI‘ﬂS‘é (@ Igierence
to amield o6 RBLdeR HeypratopitddfodrOENBIR' R*Natsait trisal/ate @kibe phinagroup, for
exam;% sal%l@{g%ﬁ}rsgg L.é?tt ﬁg \%il Js%ﬁ@ﬂﬁ!nhé;r&&ﬁéﬁom‘é%?&d %1 19@&;4}%

used_hereln
Simiegy.@ rafeieea PAYOPR oreuR iR ipqHdPY 18 PYOTIS FfR 9y Sall or Solvate
theredf SR RN 5s sdalehlonkbprdictikte formioftagdroongreat. i ons bet ween
atons rather than nerely by the position of atons in
space). For exanple, a reference to a nethoxy group,
-OCH3, is not to be construed as a
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reference to its structural isomer, a hydroxynethyl
group, -CH2OH. Simlarly, a reference to
ort ho-chl orophenyl is not to be construed as a

wbﬁ{o@ﬁtﬁntﬁ‘? to its structural isoner, neta- CT/(%B2006!003889
- chl'orop

enyl . However, a reference to a clas

structures may wel | |ncludeystructurally 20 isoneric
forms falling within that class (e.g., Cl.7 alkyl

i ncl udes n-propyl and iso-propyl; butyl includes n-,
i so-, sec-, and tent butyl nethoxyphenyl i ncl udes

The above

e &ﬁ)‘lﬁ%ﬂlﬂ(&iﬁﬁ@ﬁ( 8t n BR &ridhcie t)én.auewgmmcéodm RantbMeric,
exa e et o-

apeicpig, Spmelfe SFRFBTR R P ETEBrver T ppcor enditerorms,
inkleding autabt, limitsa tvetieradirarsformshi-chad iZrvrme; @l fe ehdt-forms; endo-

o AN 6, 86 Bl RO MRorsi BhELEAR BPEAI T

I troso/ hyr oxyazo, and g o/ acl - 8 r p
by @no&uqunylate VEGHD T AirioET Shsir o] aneirgHor prpd e
forras) laRiaedntd @oabral folnhsy Béat-athait-, rédtoanvelo@e-Chrid halfohalfam® and

N f Gl b Mo QG hrfhs”
it R e e S (B BHRGR thte)

I sotopic substitutions. For exanple, H may be in any
ifitedofPpbend iOin Bystaliod foeh, mManaytdxis@ihla hihber andiffdéht odymorghitiorms.

2007/ 045877 PCT/ GB2006/ 003889 22 nmy be in any

isotopic form including ? C, 13C, and_ "C
Note taatyexpent poibeussashtfion f?rﬁeﬂwm@rmw%ﬁt&a%@c'udoﬁqafomae
te!rztnkiﬁemé»’B1 %%eﬂhb@fn\/\bl@ etrneg i(dricethtituional fsemens ¢ies. lsomers which

d 8r | %ucjoﬁrgﬁ Hv%\e\% %tpﬁ%L Ha%%? th%n kne?e] t:?tﬁes;%%ﬁéd & ato%g
spachke rquxanmlees reitiERaSe A MRORAIEU SICHAH R notdp bR
rdf&refhe 18 BY SHRIUFHI féo:%é!rn& Rl x§TheBN Grobp PBHAIH. CBTmiiiy Oa reference to

f i 0 Cr I|s n an
ol OBy R el aP Rt P S B ron ORI QU AR, mofe:
chiptophgnyla Heweea tegﬁrer@@toa dirsel obsfruglep menyed neuci?eatrﬁet!@“v
tgoﬁiéﬁ@forrﬂﬂéﬁhg;wmﬂ{ th&&@é@(e@tdwalﬁyl incRides rkmepwammbpyl butyl
e

.10 Unl ess ot

e Rsr Saeo at BT SRt B Dndiss bR Gnde. S pare-
nediowathenylland protected forns of thereof, for exanple
as di scussed below, as well as its different

!
i R R e e T
epalbie-fost dsen, fdrexample.ee folminguaidomeriopaiesk keipkeol, irgine/enamine,
m:m@%iét:hcﬁ aénln&’iné?&ﬁﬁtﬁé AoSorSahd, thidreRNBLRShiaf N-

arnaceutlca ]éwacﬁﬁgtable salts are discussed in
W%P Ewuﬁ?mh?“ ATl Ceut i cal | y

Particularly relevant to the present invention is the tautomeric pair lllustrated below:
(o) OH
A
A NH i
Ly =

o
/RD 23 R

2

=

P

Note that specifically included in the term “isomer” are compounds with one or more isotopic
substitutions. For example, H may be in any isotoplc form, including 'H, ?H (D), and HA)C
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Acceptable Salts", J. Pharm Sci., 66, 1-19 (1977).
For exanple, if the conpound is anionic, or has a
functi onal group whi ch nay be anionic 20 (e.g., -COOH

, then a salt may be forned wt
sw?%‘éfe catl on. Exanples of suitable |norglgjr}?(;m006/003889
cations include, but are nop limted to, alkali netal
ions such as Na' and K, alkaline earth cations such
s Cat ', .and_othey cat ig ucgh .as Al 3' .
Ao P St B i g o ke Doy he priesors o,
melmﬁngw&t) ahd fidtad tited;keammnl um i on (| ., NH4') and
substltut ed ammnl umions (e.qg., NHSR' NH2R2™,

RA' | es of so sui t abl e, 25 . .

Ul iep s BT A PATTET<5 1o B, GAhaiRe ngdpsial gigh someric
foa'hd'J y‘lciaﬂihm(mholm @Iphs}ihl&matmmc amt odlyer hmﬂwag/ﬂham')h dethods for the
%&J&M' m&gﬂé é}t @eand @%ﬁéyaltﬁﬁ‘@(a ﬁ"éﬂti@l‘?al crystallisation and

anol eraz
cfﬁ@ﬂ%%f%ﬂhcﬁeeanﬁﬁé ﬁ‘gﬂthéWW'F ToAms e e'HﬁbWOM’é in fi'?%@'rt QRAvR Eeadily
olithifked Hyraaapihg fudinithodd Saught IheremSoranbwiomeabbdlS in sSimeRn A@nner.
| ysine and arginine. An exanple of a conmon
quaternary ammoniumion is N(CH3)4". 30 If the
Uplespdfieisd speeifind, afeferencsrio f aartiular Geipraupthalbo Belides o salt
sdl%Ye Bey &é’tb{bt&ﬂfoﬁm((ﬁ’ﬂ%reof iHidRary, as BiecushidBoelow, BHREI & its

d,§ ?t£§P%°fPﬁ8E°gg%F2 with a suitable anion. Exanpl es of

ani ons include, but are not
limted to, those derived fromthe follow ng

i 'rrl%? b8 Bt Enict bld&mramé/tg rp%ﬁr'e%dnﬁn ant@yd RO Sfresponding salt of the
r0|od|cf %\%%Eﬁ S r}trlc}g%ﬁatrous
oS RO For BFRTRS 2 R BROP A ey R b ¢
pmangmuw:amcomablmﬁu dee, dispusedin &Berget etlaf Ftahaceyticalihose
AdehlaMEdak OMPEDR. §Q] bOWBGHFPani ¢ acids: acetic,

propioni c,” succinic, gycolic, stearic, palmtic,
| acti c, mallc, panoic, tartaric, citric, gluconlc,
Farszamige, df thenmirgioond ib wolioro pnigdse fmcnqa’rmm:ﬁrawmﬁ 103y BAGnionic

%ggoaé%%g%e Pﬁb‘f@ﬁ&@é&&%@%@ farread Wit aﬁb&e AR aé&ans?pies of

nzoi c i nnam gruwc salicyclic, sulfanili
syitable @P%%?B@ﬁﬂ*‘oﬁ“ﬁ“ﬂe Wi RER O imiegtyy é‘l’f@'é@?ﬁeﬁﬂ"%s“c“ as Na: and K,
alREing anrtatidre such asemd’i’aasremgz‘f amnd ather ettivnn sudtlizs Wl oBKamples of

lﬂ%ﬁ’lla 'o&am%{:eﬁgﬁ&raﬁﬁé: but\é?é 2 lirfited ) gnﬁloHﬁ%&r?@ e Eﬁﬁ[‘?érﬁs

sui't neric 1 ons |nc t are
sybstifpied amT”B““"f' m&g fe- @e‘?‘#‘%d“ﬂzﬁe n’w*"f'%e N’%ﬂl GURTAR}es of some suitable
sybalityis® amSodion s afetthtdetieadt dromcethiamiyereltethylanthne,

I [
oERbib e, et PG SPhe S, Sl i
d%ﬁmﬁf@f‘%fﬂpﬁﬁﬁé@ erzvipgincophssibrrzyiapige tCBP'WF raeiuRjpe; and
trorRethisaiok, BEWEN 45 drfiind Bads) QUtH @B lybindald BEINRE AeafipRlof 40

Smgl Gti-ve conpound, salt of

rﬁ a rrg;ou g%nﬂ}"‘?gg %H% If the 10 solvent is
vvater the sol vate may be conveni ently referred to as
1fa1etwd;pa1ne is daf6ni& &aﬁa@,l R undlondlBoep damaf Bdyebe @tionic (e.g., -NH; may

b% rN dﬁ antaag%aét%?atgrﬂe fo get:j gvtlthea surotaﬁle amon g?ﬁém%ﬁes &P %htta!?% %QJgamc
apjonsi lnc@dg.dwp@g mgt i]rmteé to, those derwed from the foliowing inorganic acids:
hydrochloric, hydrobromic, hydroiodic, sulfuric, sulfurous, nitric, nitrous, phospheric, 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,

Jaciic, malic, pamoic, tartaric, citric, gluconic, ascorbic, maleic, hydroxymaleic, phenylacetic,
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chem cally protected form The term"chemcally
protected form" as used herein, pertains to 15 a
compound i n which one or nore reactive functional

e protected from undesirable chem
w%eng‘r?oﬁ%s% that is, are in the formof a pr gt"L‘JgCQBzgosmossm

protecting group (also kno as a masked or masking
group or a bl ocked or bl ocking group) By prot ecting
a reactive -functjonal ppg/roup

act vin
oliEE aYPIPReREAG GnpaR: w‘?rfsa}wﬁwr‘f Al 'ﬁr% 3" g’é’é’
fupekit, asiamesulionit, hathanaduifedd, iethgndshiéonor Qihmtdmlfcguoo oglic.t he

ls@{hg)ﬁw%c\}allegg aAd @U?on@kﬁ: ?Ei%ﬁ%ﬁbﬁﬁ?@ﬁﬂ%ﬁ%ﬂg gﬁ?@ buttp a‘%e not
rboxymethyl

lipiaedp, ﬂh@p d@fve@ ﬁ@m 5 fe'@mne polyragric acidg; ta

celidiosé.ecti ve Groups in Organic Synthesis" (T. Geen

and P. Wits; 3rd Edition; John WIley and Sons,

1999). For exanpl e, a hydroxy group may be protected
Itamgy A cenvepipnt or drjralile O AFPRAER, BYITY, awfha% a coregpgnging solvate of
tl@%r%fm:l @®mpand. ahé el tsplvaiet i8 @scd herdpamihylconaatiunilsdngd to refer to

n[%/sHGF %ctwe (o) Bllﬁl tdy %aét o@ L{nk@%b%b% %H%leeﬁ{ I?ﬁﬁen
sglg@{t 3s|w@eg.tt@q solv@te(mﬂy:l@)cgp@men@qgf,arreq:tg as @)ngﬁqeefor Hample, a
niinBRlrats, £di- h%ﬂﬁét@@tn%&’dﬁ &By be protected as an
acetal or ke 30 respectively, in which the
carbonyl group (>C=0) is converted to a diether
l(ree@(teRpenictor desialde toomensre, Burify, grd/entangie the aglivgcpppgupd in 2

cﬂérﬁz@QQ |protte-5té@ fcﬁllnd Qhéf ﬂ:ﬁ'n %eﬂﬁ%ﬁl@%ﬁéﬂéﬂlﬁ&m 'Sasruea'ﬂﬂldréin, pertams to
%e nerate

S | S SN e
S ek e BBt e b B A PSR o H st
cheroicgd revatonB,ahap iso tredn *dad fonmcuf a proteniell er pr@tgctaa arop @SOd@O\an as

a?ﬁ&‘(ém%asﬁlﬁé grogéorea?‘{ﬁémé@or b@)%kmg?grﬁ&l}zN higy pi@fébﬂ'@ a reactwe

2 enz I ox am de be
eSS HgnET e Pt BYGVg "cwﬂﬁe%! Vo *°“a'r&H?"§8 83“
perfdvriad pitibogt ifipg hp pxjecdigieip] the protecting group may be removed,
u%“;%?m% ! hi‘e‘ﬂ%ﬂg d %rﬁ@@%}fec’uﬁ@thé remainder of the molecule.
uor enyl net hoxy_am de
SPo 0] DARP RSP 0085 D OHSS ST (1 DUSnaDs o) Wy rd
Bﬁ‘bd;e.lo(mWHéyMndtS))ns ds9®. 2-trimet hyl silyl et hyl oxy am de
(-NHTeoc), as a 2,2,2-trichioroethyl oxy am de

-NHT I |

Crapeng by oy MR PR s pa P (i a8 B R
forLbxii Ptk SasCASIRM ethsr; aberdylpueériydfyr(dPhenyindton), entdivipl e, a
@gﬁ&gfﬁ%&ﬁgﬁ e@l&l g tr%%}lﬁ}@y t~tf?.£yicfﬂ'ﬁé§@ﬁ%i %?lela%.r é‘:gac%éﬁ @%er
(25 (EPICHa @A@utyl ester); a O_i hal oal kyl ester (e.g.
a Cl_7trihal oal kyl ester); atriC _7 alkylsilyl-C, _7
Qr lé)Yanrp? gﬁgfdeh%egrkg&ngégﬁg 'rqaﬂ:e? @l:t@! L S L&kal b8, @

est er or as an am
’ﬁ%ﬂe" birip weich the carbReft BEpHP &fﬁ-&’é s cafe)'emfo & dghsr C(QR)z) by
rehtoh wit, @ Bxaife, E@nﬁb@ta&ﬁhcﬂ dmsamhydu o Risthey grouSRysadily

J? t sence of acid.

e BRI pirne uhelroht e g B g ffcenpp ottt
conveni ent or desir abI e to prepare, purif y, and/ or

i egingbid, BR amik biap FRYPE PRtbcia, for example, as an amide or a urethane, for
example, as: a methyl amide (NHCO-CHs); a benzyloxy amide (~NHCO-OCH,CgHs, -NH-
Cbz); as a t-butoxy amide (-NHCO-OC(CHz)s, -NH-Boc); a 2-biphenyl-2-propoxy amide (-
NHCO-OC(CHa),CsHsCsHs, -NH-Bpoc), as a 9-fluorenylmethoxy amide (-NH-Fmoc), as a 6-
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the formof a prodrug. The term "prodrug”, as used
herein, pertains to a conmpound which, 15 when
met abol ised (e.g. .in vivo), yields the desired active

“égﬁgﬁéagaaTyplcally the prodrug is |nact|vq?jg%3%&§@mw9

n the active conpound, but may provi
advant ageous handling, ad letratlon or metabolic
properties. For exanple sone prodrugs are esters of

t he active conpoun si ol ogi ca) | ﬁ
ARSIy @“'ﬁ%?gh‘d‘f"r’@a?ﬁ@z “HEF*!Y By SN 3’ eoc) as a
217et At rb AR oxi Bﬁ:d@fell\leﬂ’—'!‘rqf) Cisan (GHe QnioR)-NHsAlloc), 8sa2d to
pMerng?lPI?o ()ft%% oxy Spor VgIH P§H19)h iﬁ Gﬁa%!e%ﬁé’esbﬁén%-ﬂ%‘& BMOo.).

car boxylic aC|d gr oups ( ( C»C}ﬂ in the parent
FSPE%@: BCh caftbdxlic dbia%\‘cﬁp i B pidtdcrt @s ab kiteifopxahgie,tasoinC..,

&9 ﬁ%ﬁ ot her 8{ ie ‘?f\%é ‘ﬁi’f%eesg&g F@E?ﬁa‘?"%‘ Eegte“ &e B@’aﬁﬂﬂaloalkyl

emarﬁpthfé& aliIsityl6 by alft estenior 8 Sls-boryl- ﬁtmalkél e@?r (% 3 oREAVLRREES A

n%ﬁer&ﬁ e§l'é§ J}%& ah bmdéer&éxgm b hRsameEgiaB. R is G -20
. Et); g anmi noal kyl (e.g.
anlnoethyl 2- (N N—dlethylan1no)ethyl;

FBr gxdmpley phiol gmu) mad Jrotectertizsripioatosr (SR)7al kpmple asga benzyl

rieg)%%élﬁﬁidom@ﬁwle%y@é EVE%]NH(ﬁ=@)CI-§ j.val oyl oxymet hyl ;

acet oxymet 1-acet oxyet
met hoxy- 1- nethyl)ethyl carbonxyloxyethyl

Itmdylbenramehienttr dedigbls td [sere poify, acdipbiengls (ﬁmmtehaplnpound in
ﬂ:ile #oﬁrP fa jﬁwaflglléq’é?ﬁlyhrgéﬁf? hgl‘?/ sted here.ln pertains fo a compound which,

cycl ohe
wheg y@ta@p{@g@,(e G ay\{g@hwe )t,l'@t%ﬁured actwe compound. Typically, the prodrug

zwﬁdn@dq ewamvmammeﬁbtmxwmdwa buflmaymrbwidesadydrdegeeus handling,

n ﬁ?ﬁ et rahydr opyr anyl oxy)
car gh% bXxyme L?mné4?%
t et r ahydr opyr anyl oxy) car bonyl oxyet hyl ;

Foftetaftipleadonsl &&fﬁ@wé Q@ bRy haiy li&ﬁﬂwhd (eand physiologically
agcbﬁ(p%agt) er%egt%y r?!?) %3k ngﬁﬂé’tEQcﬁgrﬁttﬂé(égter é;rd%rﬁ é Ekud)Bﬂf is
cpiayestip me@ t&emcﬁlge drpm %&hteﬁfe'mw berfgr@%%ﬁ%%ﬁygn (ergppmple, of
a@n Bftb@cemd@nd d&tdcgrcmw s pRw)at Bin feqafdagSonippurice atli, whare
a}wlap%aé% Hg?r pécgeck% I[I] Sfyan? Ef%&%%é:ﬁe ?]ro{gl&l dr&@ﬁtqn % parevﬁompound

10007 By EBTIeqbaTHf GBLCYS :E@mwgof SpE rﬁtal@j'qa@#baéﬂe esigetinghude, but
5 A AmBao bsosglm@m RIC RSB Q! -ARC-EBNC Y RmotMl(elg

TSRk AR RS Ao Rui il bd uBS-EY i,
@H@Whvb atvioxyetaylye gemeal@MG@Wm@wmﬁﬂmh d-acetpxygthyl; 1-(1-
ﬁg@gn&ﬁwﬁm@?@gmm er(b&ﬁwnxvﬁthyr RastbpoRf, |
L A e
tmjou@aharboov!omwlbefr:bhemhmcﬁrmyldxyn@ﬂwb f-ciighiexpddrve.

Aol myul(q-t&%y&%wﬁgb@? e&boiymaRgi@al noieties
are re resente IF%%?E known abbrevi ati ons,
d-to

tetrtyerg YI?E&*(C?{B?“‘! methyl (Me), et hyl
(@E&tbahydnquranplydarb(onmwrneihsloalmr‘e(&;letrabvd?pgyranml)dgmowloxyemvl)

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



(nBu), tert-butyl (tBu), n-hexyl (nHex), cycl ohexyl
(cHex), phenyl (Ph), biphenyl (biPh), benzyl (Bn),
napht hyl (naph), methoxy (MeO, ethoxy (EtO, benzoyl
v&ﬁ%}mm g acetyl (Ac). 15 For conveni ence, TRAYegins003889
chenical’ " conmpounds are represented using well known
abbrevi ations, including buj not limted to, nethanol
(MeOH), ethanol (EtOH), iso-propanol (i- PrOH),
nmet hyl ethyl ketone (MEK), ether or diethyl ether
Peee@ﬁ)z,- Stgfea greupedndhe(ciiaEsd) by PRERPERAS SREDSsHyEng metabolism fo
yilBhePugGhinakd KlaroxPgilp. trifluoroacetic acid
(CFA), dinethylformam de (DWF), tetrahydrofuran
(THF), and dinethyl sul foxi de (DMSO). 20 Synthesis
Alsp,repia REPIrugs are@cinafed Wmaf!@ﬁ%f%fe@s‘é?u petive GIPRONEh oFa O A

5 c#ﬂ%ouh%t@éﬂup&ﬁﬁﬁﬂw cisaniddnradtiog didds o e @aipoeel Fof example,
ornul a_2:

0 A . N O ; ;
SR b e L P g et Bh afibo acd
ediygdey@tiveous substituent groups shown nmay be the sane
as defined for conpounds of formula |, or may be
prot ected versions or precursors of those defined
A , such that further transformation i s needed to
10  Foreaoteniches, WnRORMIGUSEEIES RETEBBXOEE LeioB8elbknopg abbreviations,

R T i s e
(5 SR 0 B0 BP0 R LR b1 PRy TR benzy
(B, raghtsyl g ahethecMeDY stexy (E1Q). behzayb(Bek tad gosivt (Agh,

HBTU coupling. 5 The conpounds of fornmula 2 can be

synt hesi zed by coupling a conpound ?f fprnu#e 3 or-
15  FpipoRyanienae, mgnpchengal compounds are represen ed using well Krnown

abbreviations, including but not limited to, methanol (MeOH), ethanol (EtOH), iso-propanol (i-
PrOH), methy] ethyl ketene (MEK), ether or digthyl ether {Et,0}, acetic acid {AcOH),
dichloromethane (methylene chloride, DCM), trifluoroacetic acid (TFA), dimethylformamide
(DMF), tetrahydrofuran (THF), and dimethylsulfoxide (DMSO). '

20
Synthesis _
Compounds of formula | of the present invention:
O
A
4
N
& -
D
D’R
can be synthesized from a precursor of formula 2:
' O
A
B
B =N l?m . ROTRS? Fon‘nula?
_N N OProf
A S o

, where OProt represents a protected hydroxy group. The various substituent groups shown
may be the same as defined for compounds of formula |, or may be protected versions or
precursors of those defined groups, such that further transformation is needed to reach the
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10 i
WO 7¥¥ but under standard conditi ons. Conpoun

i/ NH Fornmula 3 1 Formula 4 RNl B ONCOONH wth

a conpound of forrmula 5 or 6 respectively: O RN-N-X

OProt Formula 5 H Rci Rcs O OCN x(OProt Fornul a6
Rcl Rcz The urea bond formation reaction Iicsfé%Bzg?GIOOSSM

formul ae 5 and 6 nmay be,syn&gesized according to

known met hods, and exanpl es“are given below The

sane applies to conpounds of fornulae 3 and 4. 15 Use

degired porensend: TihA GwWRgsEPf flecompragdyef the@eriansen Ripssed by

regxﬂ:?{gipi {he f:la_irdréscy pesddtiNggrolip foldNel by ia:g'gﬁ by faetaltiv, uying Sthndard
P-1. The te "act lyey - use erein, pertains to

"ec’:@"r%%‘{?ﬁ’n%% %ﬁ% g awg?“aél’%t"é%’g‘b?"@%'b" “inhibiting 20 PARP-1

activity, and specifically includes both conpounds

THE &dinpoliidsioNBHSulREL Ednvibd ymtheNiied By caplingwRdompdend it eikilag S or

fof!sg_ch compounds, whi ch prodrugs may thensel ves

ARAPBit little or no intrinsic activity. One assay

whi ch may c@nveniently be used i order to assess the

PARP-1 i 'égon offered 25by N articul ar
conpoundli d§Scri bed-ghhud He s bel ow, Th
present ; Ni on further proi Na_jet ho'\é\‘én’gi"'ag
inhibitﬂ%g tihe activity of PARP-1 inja cell

conpri si ng +HEPi ng said cell NHn effective
anount of an active conmpound, preferably in WO 200
with @ cai@unid Jf IRETlaGB2G0eIrec®eIg9 27 the form of a
pharmaceutically acceptablge conmposition. Such a

nmet hod may be prqgtisqg i -vitroForiiE vi vo. For
exanpl e, a sanple OFNEES oat be %T%%n invitro and
an active conpound bfowjf=into 5 contact with said
cells, and the effect of the conpound on those cells
observed. As exanples offj"effect”, the anmpount of DNA
repair effected igeg-& bl MECHER e’ det er mi ned. .
Wiere the active conpog#gesi s found to exert an

i nfluence on the cells, this my be used as
The urea bond formation reaction is carried out under standard conditions. Compounds of

formuiae 5 and 6 may be syhthesized according to known methods, and examples are given
below. The same applies to compounds of formulae 3 and 4.

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

The term “active” as used herein, pertains to compounds which are capable of inhibiting
PARP-1 activity, and specifically includes both compounds with intrinsic activily (drugs) as
well as prodrugs of such compounds, which prodrugs may themseives 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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a prognostic or diagnostic marker of the efficacy of
the conpound in nmethods of treating a patient
carrying ceIIs of the sane cellular type. 10 The term

as used herein in the context
T/GB2006/00388%
W{)rzg@amgg a condl tion, pertains generally %C G !

treat nent and therapy whetfyer of a human or an

aninmal (e.g. in veterinary applicati ons) in which
sone desired thera eutr ef f ec

e SomST & PP A RCHRA S TOTREN SYLE Letngy mpy B practised

vig®a&dh tiv@n, and i ncl udes a reduction in the rate of
progress, a halt in the rate of 15 progress
anel i oration of the condition, and cure brouaht int

Ferewample.crsampledh eole ey B 9rgwn L imans 4R grive ﬁ@”ﬁ%"HF‘% pyghginto

cm&p\hm{ 2¥d @)is, ki Bk sfiect ofdhaicbetbourthn thase nelisatiparvedt Asas

e;%irﬁ) & ﬁ)‘i : %e& rtl'?elt z%ﬁo%at df BNhl?ﬁJaﬂ%ﬁeé?éd iRG bt tﬁ-ﬁ’éﬁﬂé{ﬂf&iﬁténﬂmed

erapeuti c neans
Wiece aclyp compound isfeigH et an lrtﬂrfsr'gs onfha el PSR g’sed as
a pfbgh@sih 8t diffodie mésieflofitie diacy sfert dmpburafin ohethbdr @ fieating a

rt uI ar., the active conpounds are
pWBWW‘BgB%F%‘E‘?i%’ ‘ﬁ%‘é ® ons of a number of cancer-
chenot herapy treatnents, which include the
ThORM SRARAAP C25GlsB8F Rer&h inlif SRS 6 BELHND & loditioh [YRrtkinoyenerally

AR Stk a7 5 b S8 B B ooy SPlcatPo.
whigh sorhé béstredPiBiRpeftio effeekia aphieved, for examplethe iphikiiongdf thiepeogress
of ik béhdiitn, kaﬂ@ W&uﬁmwﬁ&ﬁﬁ %étr!atﬁ oﬁﬂ@éﬂe& fhait if EHeSfst @f

radiation treat in

pesgs el 0 2P, o itk oLt popalin o PRpgRE o
peBRdie mebsurofi.d giroghplaxig (s aletiscldede whet her a

candi date host is likely to benefit fromtreatnent
with the conpound in question. Adnmnist rat%ﬁn Thet. h
The temp éadiuartp stibred derefsrialrira ol Vel AU RHBUM LN conjunction with
KAOWherEpeigic bansd Gublv eeans inphuda dytotexic regifiebeof drugs and/or ionising

ra qaq;'on ag %ls%d%jthg ﬂeﬁl{rﬁh{pﬁ &fdred YataY ﬁé%n‘lﬂeﬁﬂr[ﬁ:mar 'iﬂélﬂcﬁre‘)f

system caII ri pher
cempeids TP EOT o BTN BP0 A HEPHAY RBL o er
tﬂeﬁt?ﬂeh&dmﬁr& indidal the ﬁp@scn’@yase iclagesfipbieor)s;and opstatine known
ag%d'é a%'errﬁgageﬁ% rg&gg%& i ntranasal, ocul ar,

WD 2007/ 045877
PCT/ GB2006/ 003889 28 pul nonary (e.g. by inhal ation

Rfivd ddsipbiiddaimagalsh be ugas ¢sli Agure @ddltivea o iBENItRARP, foe expmple, in
q%f?u%%gﬁb & ceﬁsgto fowhe ?A’:bthérgﬁ {: ug%?\‘r@g:r'r Rftsing RRESHN fBhents in

I'njection Ing su cutaneous
vitrgt r ader mal | |ntranuscular i ntravenous,
intraarterial intracardiac i ntrathecal ,

l%cﬁ{ { agﬁﬁ ngmay b a%:érJdlsatlél %é g SURG: G?Q%Jslagrf?‘r exf:mple in orderfo
deidooine wbethena caadrdq’:t@ hogh ﬁtlrk@ﬂioé]enefgmygqiﬁﬂ@,v@h thegmpound in
qualtoast ernal ; by inplant of a depot, for exanple,

Administration

The active compound or pharmaceutical composition comprising the active compound may
be administered fo a subject by any convenient route of administration, whether systemically/
peripherally or at the site of desired action, including but not limited fo, oral {e.qg. by

" ingestion); topical (inciuding e.g. transdermal, intranasal, ocular, buccal, and sublingual);
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subcut aneously or intramuscul arly. The subject may be
a eukaryote, an aninmal, a vertebrate animal, a
nannal a rodent (e.g. a guinea pig, a hanster

. W&&g‘}'ﬂ"“?f‘g?, use), murine (e.g. a nouse), cani ne, (ﬁgrs 36%03889

ne 10 (e.g. a cat) ~equine (e.g. .
a primate, siman (e.g. nﬁpkey or ape), a nonkey
(e.g. marnoset, baboon), aft ape (e.g. gorilla,
chi npanzee, orangutang, gi bbon), or a hunman.
PDenA (210 Bihishanioner |nsuf?ie§orpfb§‘§mb!llselgf 98- antperogolt ¢.9.dhrough

n@@tﬂ”ﬁﬂ#ﬂ%@)egegtﬁ? Qagidr d%i'eﬁﬁeﬁaﬂ ast eﬁérﬁ}ﬂ@ by 'lrﬁech& %ilﬁﬁlﬁé &fkRaneous,
ntege e G r ofe R Ry Hir oSt Mot dpgpina

Inamapw.obubwsuieﬁ infrectbith infreperifangalt inteatraviieah suheeticglar, mor e
inRRRRE %hﬁdr&ﬁ%&! a?aﬁ GRBLERhCy BRI of L %epo@gdt; a%&ﬁﬁl@,’

XCl fillers, buffers | sers,
%’ %?Vg ?V@EM“FE ?ﬁcants, or other materials well
known to those skilled in the art and optionally

TR Jbﬁfécttnﬁb‘%rb%%eéakb&ote Fan Efkfﬂ%? BYbAGE 2 ané ﬁﬂam%%l TRt (702

t he present 1 nvention urt her provi rmaceut | c

Q%W&PP?’B%‘ a5’ YBPYSRR d““&%%(\?é* a ”‘QH??) r?é't“ﬁ%(?sﬂ gfdog), feline
(el icat) equipdhi@igradietst), a plimate, s (eigoa moakgyior Spd)h monkey (e.g.

BT B, LE8Rc IR COTARLR, BB Anen

acceptable carriers, excipients, buffers, adJuvants

| Fataltidnsser s, or other materials, as described her ei n.

V\ﬁlﬁe I;rg ﬁoésﬁ)re{?o tﬂg %{:t% %grﬁ%duﬁ@ lb\é a@&&%?etr@qbeloene R p\‘leﬁergble to

P*’émbibeﬁ @ P'@ﬁﬁ@aceaﬂ%ﬁ* eqmn?dﬁfag(e of. émmeation) eampsipiag akipashene active
confpRURE Q£) @efmfad siene Cogenchr Gilth ol %l’ﬁ%ﬂfarrnac&&tlchl@@c@epﬁé&fe

ce#ﬁe?s Srll [juvan s%,]gfcﬁple\mts Qllueng, ftllerFo )?I s)t/abq'ser? ;{r%ﬁe[vgﬁves qubricants

aXCESSI Ve
orftheg mgteealfs wehigews to hpsepskijed mmm%l anghopiionglyraiher dhetapentic or
pogiyRRRsdgeake W th a 30 reasonabl e benefit/risk ratio.
Each carrier, excipient, etc. nust also be
"acceptable"” in the sense of being conpatible with
Thusethe prigagnt [nvetie fustherorefdes hhanmasatidabedrmesitisi 2sadsfiged above,

arfihidthcs Sf mdhﬂ.g@maﬁma&wamoe%emon%ﬁ,pn%mamrfg% RestloRe

t and d t
=t AR 85 HeRER HisyE Joaause’ WRivendr Tiow Shes s iianl aggeptable
ca(rrm% exqmlerns uifng agljuvargp stﬂy}@e[s o0dEr (Bierialp.ss described herein.
Infornation Resources Inc., Endicott, New York,

S B i RS G bR SIS e il
owrmsmonlslaamm d'ksagfz fdaha whisle enat withinl thdscope dfestied’ mediratijudgement,
sﬁ%l& foPlke ul 2 tact With %Qﬂugéélsg slib jea(@_g GRARAALPBHBERssivd

L@% tions veni ent presented 1.n
tof: RIE OB R, R BBt PP EBT M
reagsnbbik benefit/risk rative Each caaier,pdxaplmtpqtc nisCdisoriet “haeptable” in the
sdnBEb 1R LBRpAbRAiRthe other ingredients of the formulation.

Suitable carriers, diluents, excipients, etc. can be found in standard pharmaceutical texts.
See, for example, "Handbook of Pharmacetutical Additives”, 2nd Edition (eds. M. Ash and |.
Ash), 2001 (Synapse Information Resources, Inc., Endicott, New York, USA), “Remington's
Fharmaceutical Sciences”, 20th edition, pub. Lippincott, Williams & Wilkins, 2000; and
“Handbook of Pharmaceutical Excipients”, 2nd edition, 1994.
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bringing into association the active conpound with
the carrier which constitutes one or nore 5 accessory
ingredients. In general, the formrmulations are
by uniformy and intimatel bri ngi
“g) géﬁ%ﬁ?o% t he actlze conmpound mnt% Iqu|gIg%wPQé&mmﬁw9
or finely divided solid carriers or both, and then
i f necessary shaping the pr%ﬁuct. For mul at i ons may be
in the formof Iiquids, solutions, suspensions,
enul sions, elixirs, syrups, O tablets, |osenges,

THH @ﬁwlaﬁﬁns Wﬁ#&l{eﬂﬁ%&&%ﬁ&d Famit8ésage f@:hh bfd may be prepared
0SI| SS

by B S pBHRBRR i 7% B iRy Yusf RS bR fe ot

bringing §dsassocidtion th%nctnwonmourdemtb Q@Icsrﬂe'ﬁﬂvmoaatméessone ot more

a&egsto@hﬁg%ecﬁé?ﬁs Wg%'nen%ﬂ Eﬁlegd(::rrﬁﬁé{agén‘s aR d@a@ad by hamfdrmg%ﬁa inGAMely

ol aa T tbeSasion eatye tongp e i i 2iisfa My figed solid

capieslethethrbmidberaifmecatsanf shapieg thaptoiluce  conpound; as a

powder or granules; as a solution or suspen3|0n in an
aquegus or non-aqueous liquid; or as an oil-in-water

- F‘P’F‘&]ﬁf“?ﬂ‘sm P& indhe fﬂ’m 8" Yaide soltipng; sUsrenyons, caHEiPes: glhdrs. urups,

tabletshiotanges, aandlas, pbwddry &ags,ulearcaét&tsaplll&aamlmulé&()suﬁpbsﬂtbh&st
p&gé(negeo d{mgﬁs %glscﬂgiﬁgrﬁré%a#r%a\ﬂéts tEarfs, Io%WEﬁsﬁéll%'as

thon ohe or nore accessory
e‘Fﬁ@ﬁ"@ﬁl“&ﬁ?’%‘m‘SConpressed tabl ets may be prepared by
conpressing in a suitable nmachine the active

F&%NIB&?%Q Qw{alﬂieq? orrzﬁ %fjlfnin%%tﬁg &é %r &Hﬁ\‘%&%n 3?% \ége%'ieg%s discrete

ur(ﬁé sgeh %Wpﬂ@ﬁ,@ac@e@ gﬁ’rakﬁets Feegoniaining pmrqd@;en'nmed amount of the
adtiv@ gapRlid) as B yei@ Pgranidsid Hydutieiebd subfensipn infdnldg@ddas or

n(%r ?ﬂ%@‘%ﬂ%?ﬁ%&lg o(* $ anucr}rig-rﬂ-%&%§ ?%mcmn%ﬂs?o%ro\l ?g%{;elr—ingcglrﬁﬂég ﬁrtngision; asa

'bc(n@ gsamﬁgm@m eﬁﬁ%@eﬁ%te taI c, silica);

d|3|ntegrants (e.q. sodlun1starch glycolate
cross-1inked sod

nke OV|done
AT Tl bR BTG L F 2805 BB Eadd{f Hileing, optionaly with
onf of eFsfoaessoly ingsedidntyy Gogwrassed tablels may beiprapared by sgmpressing in
a §tkﬂaf)l@tn%bhm@!ﬂg a@t{v@ S6Mpaint ‘iheeﬁfréeﬁﬂoﬁmg fcgr'ﬁtsbéﬂ ats a powder ok;' granules,
Zoat e XY Zoat e DI C
ooy o PRR G S orB e (o el e R e, s
tragaicarih hedropypiopyiesethylvelitdasek fillsfs or Id@esta (poViahtasedmicrocrystalline

cénefew tumumyu%g@ﬁ%oyyh&da ABridBI(E g | rhagrbshml bobiaRt taicTQIR:a)
ets.my

I YA R N R AL o
carighapasthyi obllulobe); sufete-sdive onisparsiig bheetdioegesis (rRyg., $adium lauryl
Slﬁfé@pgbfpl’e%lgg%(?g\? %ﬂfﬁ ﬁk)&#ox?ﬁén&dé'teo En%gig gg]‘{r%Wb@&oate |
R Pl Mo IR R ey by Bt SRS Ziechiatp o of the
payeigtadipgmnpeund pogsiensd wite bie mswiiquint dileert. sTheftatiidte ngubptohllybe
cJat@rbr RSB e idmulRaEH Lald ﬁ%e%%bvtcﬁ‘ Rorofi release of the

%I cal adm nj Stration %1 transder mal i ntranasal ,
a%‘& FopPouR [ORIGIN Using, fgr &g P'P%HHQMPF GRsrefhy! GeliiPRgI YR s
praportione toypotide the desined sasase poiilonTatladt naneptipreaiig be provi@ed with an

e 9r9:7c/09t'h)’u§8tg %m%?&fr&é%{% 9%59@ %ﬁ(ﬁg gut%gier than the stomach.

Formuldations suitable for topical adminisiration (e.g. transdermal, intranasal, ocutar, buccal,
and subiingual) may be formulated as an ointment, cream, suspension, lotion, powder,
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sol ution, past, gel, spray, aerosol, or oil.

Alternatively, a fornulation nay conprise a patch or

a dressing such as a bandage or adhesive pl aster :

j ed wth active conmpounds and opti
wg:%nﬁﬁ(ggﬁgci pients or diluents. 5 Fornul ati gﬂ}?ﬂ/(l;ﬁ’zoﬁ’d?tﬁssw

suitable for topical admnigtration in the mouth

i ncl ude | osenges conprising the active conpound in a

fl avored basis, usually sucrgse and aca
sojutian, Ke%riish SPIB% AETISPled ol, cé‘n‘?ﬁ'?ﬁt'ﬁ%@f‘trﬁ‘é'a‘é‘?f’tﬂ‘?y °E‘8Hi?oﬂma°h or
a dressiriy subtesd o aghge @ adiesis p@ﬁbﬁtﬂpﬂ&ﬁmﬁl withyaskive qmrnpot:]nds and

| ut hwashes conprising the

Opﬁéﬁ@gﬁec%ﬂ%%g% feﬁggrglﬁllg?{ggl e liquid carrier. I D

Formul ati ons suitable for topical admnistration to
Fr@a@ine salaBR fbracgidsfi@ingyeratorip hewhriithdluddieseng@abinpssing the

acg aerr‘réoou Egndeﬁ 3@? c{ bagg t%balﬁr%ﬁ@ggédaﬁg lal:&latao ?r%écgﬁh'epasﬂilas

Snaqueous
comprisingthe @ntgye mﬁpomé iy ifac-tﬂi hepis suahias gpipEn andolGEr, pr sucrose
and&Fhdi: Shdl AlolifWashal BdiirBing e a6 bidpound irfa Sathbielliquid carrier.
include a coarse 15 powder having a particle size,
for exanple, in the range of about 20 to about 500
Foringletions suitebleder thricabaininistetion odhd syeelve insludn eYe drepsyiiessin the

aciEdmpofind :§Klr‘§§b!véd o susB¥nded N dhuitifldantdr QR pédii B Bqueblie
nasa Bassa froma container of the powder held

506‘198%8” ‘}’38?’:?5 EHPRBLe. Suitable formul ations wherein

the carrier is aliquid for adm nistration as, for -
IR suBRAbr r%@él%ﬁmmlsﬂétﬁ)ﬁl wf@?éﬂ'pﬁe cAtfielly a 88 Qﬁ@dde acoarse

m ni stration nebul | ser, i ncl uﬂ%ab a eoug{g{?% -
p@@ﬁemﬁ\f@ﬁ@ RHicl 515 HE PR "ESHIBS o C
wisich is abiniistensd iathei nmmbmmtvhromsdugf is talkea i@t by rapidinfiatatien through
b Iﬂgéa? r;?eg%? oﬂﬁ%&ﬁﬂer he?cpél@s\é uﬁ:ﬁ&fﬁbfﬁose Suitable

ress rise e use of a suit
fom%@w whgrein mﬁﬂays e P PO 6%‘%’%?{%"'3 nasal spray,
ndsal difs 6yl serisciriminitrationdy cbiatieer! iedudafadquenus et dilgiselptions of
ih‘é%&?fg%ﬂt)%hde 25 or other suitable gases. .
mulati ons suitable for topical admnistration via
the skin include ointnments, creans, and emnul sions.
FotfRIatidrersoitbid fodadninisuatia bytintefition intiedestbdseeeseinpasiardaerosol

sJIQQ’ﬁo‘?R&#a%@é’drké’d &g:’c vﬁm#e%%f nin@bFoPé{anﬁsm a8 f' nl C

€r-m Sci bl'e oi nt ment ase Al'ternativel
dagza@rpwos@n%wdumoﬂvagﬁm@%ﬂm?faf%faﬂw%oeéhwégmowdpﬁde
oddihePislitabie-géddser cream base. |f desired, the aqueous
phase of the cream base nmay i ncl ude, for exanpl e, at

| east about 30% w w of a pol yhydric al cohol, i.
Fermulgfienstayltatiniof tapical sdmipistraito aia ARRRKIBIRAIIAg OB pRNtS; ar@ﬁm%@d
cPBHISBYY. 88N fGﬂn}ﬂﬁﬁ&d, in B biaent] thd adive lcompaint imiag loptionally be

enﬁ?lr %fﬁv@@ eltﬁeﬁé vr'a?illm l?gu%f)er-%\ & {tﬁél oﬁﬁﬂe b%é:eo'Alt@ﬂgtively, {he active

“The topi cal” formu
cefepsupgiongy herfomudaedin @@na@mmtb apoi-HvalensagreERasssif desired, the

2@ 08 Prics 6 Bf tﬁé c@@fﬁ %béeﬁ?é;lyqﬁchﬁi;ef ﬁ)f?caﬁ:ﬁlel At DAHOLBEh wiw of a
n. or er, af f ec

oo Rt i e P o s Tl A A B bEvene

geicaidutape-d Brdidxhanmiteladroitel, alyesep! a@miw@w@ge gygol and mixiures

treRUo7 / Rtk téﬁc?a?fo%ét@gpl%é&ﬁmﬂdude a compound which enhances

absorption or penetration of the active compound through the skin or ather affected areas.

' Exampies of such dermal penetration enhancers include dimethylsulfoxide and related

analogues.
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31 When fornul ated as a topical emulsion, the oily
phase nmay optionally conprise nerely an enulsifier
(ot herwi se known as an enulgent), or it may conprises
] Xt of at |least one enulsifier with
“gﬁﬂgﬁﬁq%? with both a fat and an oil. Preferffjg'zfléﬂ2‘866/003889
hydrophilic enulsifier 5 isqjncluded together Mﬁth a
i pophilic ermulsifier which acts as a stabiliser. It
is also preferred to include both an oil and a fat.
Together, the enmulsifier(s) with or wthout
Vitiea idrinidated 6s 3 tapkieemuliion! the olyphesd haycbptionslis cényprisg maely, an

Ly P i oMk e AL e
eprisifief with adatopan siber Wh 16 531 3P @0 B EARIPRBY MG PBHzemusiter
islifcifaet toabiner vat !%ﬂ’m&: ciiuifienatich 2ot 8 taakrbiisere itds also preferred

ﬂ&hc}éq)%fh avéfo‘ial %HS; fat Sﬁ’%th%p ’thece%u%%teggrv\xtb oi”'levfflg;ﬁpét%bmser(s) make -

rrsty
up therspicakind|epwisifang e ae%fbe wex fggetagywith Breel! apil/pifalgpake 4p éhe so-
B ehRiffirdf difithaikiibese Wiicta®Rdheddlly dispirsad prasé biahaiesdn ed
fcos tlc properties, since the solubility of the
PV compound in nost oils likely to be used in
phar maceuti cal enul sion 15 fornul ati ons may be very

Jutible dHhtsentsPRd %Hﬁ%@h%ﬁﬁﬂg&s iI@fetwabh 50, 8par 80, cetostearyl alcohol,

ré‘y&?tyl%o@ﬁ%gwg_ - Banag\q ‘gurwggwgsdﬁ:%]ago 3‘?'? u%o ce o&swtable

ail¢ brdats fog thetfamplation is Basediog lachiaying Wrecdesirscosimaiiatronedies-since

Y soflib Rk fre 3Li6Y |cm%§$1§nﬁ?n rﬁé&.@ alsfﬁﬁelﬂio bb%@éﬁjl'n Fbﬁ&rﬁmaceutlcal emuision
|socetyl st earat e,

RIBIBTRIG Mo be o s DG SregyTON Prettasbibe dpsdeasy. non-
stirdragt e wiasiegplequpytucpaithrsuttaieecondisiensly tsaveldriegkege from tubes or other
c%ﬁtgi}]agl 2 oﬁ@!aﬁEhEQEﬁalrp Fnoﬁo— l%t‘ &B&r&f}kybés%}g Q@c@ agQHsoadlpate

aln este own as %
iogely| 4o PRI QYeet S Sepu By Sories SEP iR MU TG g0
dida@NRomopyil Palmitaid i bogt stmata@ﬁmmmeng paimitath @r p blepdoftbrapshed
Jhg‘ f %&t[al%q{v\%w@ t(ﬁj’ogg'ltlél %, a ay BLg éﬁﬁte'ieisf‘ﬂre%%ﬂb pl'e'féﬁ'eg esters.

'n an ar af f|n or
Tél?wemav be Ysed alpnepr ig C%tﬂnqﬁ@‘ fRpapAing2p fh%?fﬁa? RS "ged.
Altgintialychiftomeltieg it lipidnsuch s¢ wiitei sof parafin bed/prligsid peretin or other

rﬁﬁerﬁloﬁy%%%'uts%y wWth a suitable base conprising,

or exanple, cocoa butter or a salicylate.
Formul ati ons suitable for vaginal adm nistration may
RAMNSRESALiakle &S rqves aahineatiol map bnEresentiearEUpgreliey with a

BN oA o Bl GEIAE] RASRIRT D er o

are known in the art to be appropriate. Formnul ations
I&‘Jﬁhﬁlé‘%h@sﬁﬂ@ble RAEgThR Berhinigtiion may bépressmtddespessays, tampons,

eg‘]t:lﬁlj%g \Tt S ?OEH‘I%IOp gvgﬂ%%?a%&? conﬁl‘\g\gﬁ ?r%ﬁ H?ﬂ the clive

, o ntr us an ude
ﬁﬁme%ﬁ%ﬂﬁhdmﬁ@ﬁﬁséﬁU@@W%mﬁ¥ﬁ¥HﬁP8apm@#%@%n free
sterile |nJect|on sol utions which may contain

fers

Pyt REb8 o ot Bl PAE R My o, nluing oo,
subeutdnepur, Inkieinggeulal, dikagerions wdt'ﬁfatdﬁf@wl ipdéregaueqys and non-
éd&E&B%ﬂmfceﬂr@eﬂmee AsHIL iABLIRA YSLRAE whIBH mAg UEBAIS anti-oxidants,
butffgrs preservatlves stabilisers, bacteriostats, and solutes which render the formulafion
isotonic with the blood of the intended recipient; and aqueous and non-aqueous sterile

suspensions which may include suspending agents and thickening agents, and liposomes or
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suspensi ons whi ch may include suspendi ng agents and
t hi ckeni ng agents, and |iposones or WO 2007/ 045877
PCT1GB2006/ 003889 32 other microparticul ate systens
“%ﬂh&ﬂmﬁﬁf designed to target the conpound tGh@OHos003880
components or one or nore organs. Exanples of
~suitabl e isotonic vehicles g0r use in such
formul ati ons include Sodi um Chl oride Injection,

oty B opePisieytie s wihn BBk 1SGARS civphfl BHLAT
campotdnés @ ON&Ieri ragve prgany. dikeables of syft@lmgqf@ﬁic Y&blc@ﬁ &Itusew such

f:)}rhl.ﬁghﬂﬂls mél&ﬂ'efs%ﬁiﬂﬁmrﬂ‘orﬁé KHechdn Rtngér@s B@ﬁtiﬁn érﬂ;aétbﬁbl Rinber’ s
or

ISR, S 2 TR0 2" L AR DL RAIeo gy s from about 1
negaoEtapbeai m;t:gnnufoe sxaanplt from albosit 10engdin! Amghboott gfmlr eldhe ifqymaglations
m%\*t?eegrgsgq el ﬁ\qmgt fd}ég%)ﬂj rluh? 8613)3 sgﬁfﬂjéotnfa?l@rsr féﬂéﬂaﬁipfé?anﬂﬁﬂu)és and

carri ey
vigls, P may %ftgﬁed gt frgq;]a-geqq @ﬁghlhsp Reitiop é@c&ymag pply thegddition of
the §1%n!e Wy liEeHaRE, ForaxEBple o€ for DiecBuk ihinedistelgpdor to use.

ensi ons. .
ﬁ nggus lfé]ﬁtga %{ g@ﬁldﬁg gﬁ’cﬁ% r{sfoﬁ@%ﬁ;} e dr nﬁa%}?abrmm’?%tﬁnte pd'v@.lers

grﬁzmﬂm afd tﬁbl*ﬁi@f@ﬁ@éat@ﬂs Beh be indheipapefipaseippaereothes jrigrepggiculate
syofeirz vhdh Gred RS SR tdrget il Bole doRQoaatd MEodDMPOME drdne or

bl ood conmponents or one or nore organs. Dosage 15
"PE WA be appreciated that appropriate dosages of

t he active conmpounds, and conpositions conprising
pbdigeactive conmpounds, can vary fr om pati ent t 0

nt . r m ni n optinal .dos a

e e P Gt PRI P T Ao aRL T SV E PPy ang pompositns
cdnieisiag the itive lsempdunts, agmivarg frora ptient g katiept Riddresiningitksuaptimal
d@s‘a@@wﬁﬁ&%‘aﬂim%lvé e bﬁkﬁ@ﬁddﬁ ”t}fe?e\@f ofttﬂé%pﬁﬁtﬁﬂﬁﬁéﬁt agamst any risk

t |
on MR P SHeioria o by S Emaal HigPreb FRsfon. | T SREO b Soseoe
letrdi @villaiepénd dnya vafiety hEfa@ors rachuding  Hubinot roipdda ik, adivity of hat e
pé#lcu%q g%rﬁdoﬁﬁd' #le Bt of %}ﬁmﬁléﬂ:ﬁoﬁftheftﬂ'@ d%lﬁ"ﬁ:ﬁéﬁéﬁ@ﬁ‘ thd B8 of

rate excret]on e urat|ondofd!
exerRYoR PidbR SREOUN L {geuraiph aféhe%%%ﬁ%hﬁa‘&f Y9t FYpPoUnds, andior
mafials ustdsn cosrethaiion, aodribe RS, isex weightl cdndiion generaldralth, and prior

\é@&ﬁ h&mrﬁgﬂ%' ta{lé}ﬁ] n%eé}ﬁ&@&hoffesmbadﬂd al"i)tﬂgut@ro\‘ gamm.&%bmiu

| stor tient anount of E%&) a,lﬂg

uigeiel DBt IRRSPAan A GHY SN STGVh sﬁ—'a?fe'fvy sggeyfigeto
achievs I sl concenfratibheatpiny siieif astion whicihathiphe e niesieed|sjiedt mshout

‘ | concentrations at
C‘%ﬁ@ag&?@nﬁ%hgﬁﬂ?‘gﬁgémﬁ%ggg%leg%@t he desired effect

wi t hout causing substantial harnful or deleterious
AginTARtratich eti. caﬁdaemcsécmbnmms@e,rconﬁmms«yam inbermistihtlyde.gglin

S

N an{gmg ol BeTha 5@.@5@@{ Ghocs bf
dﬁhf@ﬂ@f@ﬂfh%@ﬂﬁfeff@cﬁ%m?@ﬁﬁa" w@#mdﬁéaw"@#@“@fbﬁf@ h"%' fo those
of 4@ M6 bt Qhd i0 tldary &fﬁmﬁﬁrnﬂlﬂaﬁordmagﬁﬂﬂfapﬁdlﬁﬂ pirgdse af then

th%r I%y, ettaﬁ]e[] @’ﬂ $ tré%locf %nd& lﬁ&% Letﬁg{ltﬁéa%% %'intgl ad?%u\%!gl

I'on use

agioinishdiensantbirearried evlyfith the dnse feyplged Patiem beg@,qq@cted by the
wbPgpR@iciaand the subject being treated. Single or

mul tiple

In general, a suitable dose of the active compound is in the range of about 100 pg to about
250 mg per kilegram body weight of the subject per day. Where the active compound is a



15

20

adm ni strations can be carried out with the dose
| evel and pattern being selected by the treating
physician. 35:n general, a suitable dose of the
ctive_conmpound is in the range of about 10Q,4. ‘
“@B%t%ﬁﬂ§go ng per kil ogram body wei ght of taghg%%?§%¥mm9
per day. Were the active ggnpound is a W
2007/ 045877 PCT/ 6B2006/ 003889 33 salt, an ester,

rodrug, or the Ijke, the unt, adm nj stered..i .

sof e asiPh PRIk ATt SN Bplodl 6 bagor e
paBdt ddngpoantt ardlso wed aghubl weighb o hesieed is dicieassdaaansiiionately.

proportionately. Exanples 5 General Experinmental

Met hods Preparative HPLC Sanples were purified with
Exgmplgt er s mass-directed purification systemutilising
G@e\{gt%.i@_gmﬁgﬂa{ M&hpdap, Genesis AQ 120A 4p 500mm x 4.6

nm co an cromass ZQ mass spectroneter,
Prﬁ??é?t%f??!'ggci n positive.ion el ectrospray ionisation
Samptks weldirfied withes Weterk niaGs-Tiypcia! Hughioafien sysler uifpingen Watprs 600

LC.,atgmnp,BG(eQedsils ;Q(% § AN G0 GGk 4 mALRhRichd i\nli&an%a&@ ra rised
I n radi ent:

. . Tipe, ’%8.0.0,, 1 0 9
SPeEregeB PP e Iy R YILE i BSOS T SHgT e Mghie et 0.1

formiadand in eatenHiPt G (0496 foye ecild Ingcetanitiiep wergwsedin glgragient:
Spectra System P4000 FHMHJ(n%%? Jmges 15 CGenesis CI' S
colum (4-pm 50 mm }_4.6 ). Mobj |l e phases A (0.1 %
formc acid in water)}® and B (1% fornic acid in
acetonitrile) were uged 1Tn a gradi ent as descri bed
bel ow. Detection wassby—a—TFSPBEGPO00LP detector at
254 nm WV and range- 210- 600 nn The Mass
spectroneter was a Witers ZMD & M5 system No. LD352

operating in electrogpgpay i1onjgation node. Tine
(mns) %8 15 3 ‘ 5

Flow rate: 2.0 mlfmin

Analytical HPLC-MS

Analyfical HPLC was typically caried 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 dcetonitrile) were used in a gradient as described below.
Detection was by a TSP UV 8000LP detector at 254 nm UV and range-210-600 nm PDA. The
Mass spectrometer was a Waters ZMD LC-MS system No. 1L.D352 operating-in electrospray
ionization mode.

Time (mins) | %B
1 5

7 95 -
g 95
9.5

13 5

Flow rate: 1.0 mimin

NMR
H NMR and *C NMR were typically recorded using Bruker DPX 300 spectrometer at 300
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795 - 995 9.55 135 20 Flowrate: 1.0 mM/mn
NVR "H NVR and 13C NVWR were typically recorded using
Bruker DPX 300 spectroneter at 300 WD 2007/ 045877
PCT/ 2006/ 003889 34 MHz and 75 MHz respect
Gt tToig)s,hlfts were reported in parts per ﬂq&féﬁ/w%m[ﬁssg
(ppm on the 5 scale rel atj,ve to tetranethyl sil.ane
internal standard. Unless st at ed othervvi se aII
sanpl es were dissolved in
MRfpRd iy respectively. CRenpcabRp f\fﬁ\‘n’%’ Gpvﬂqqs'ﬁaafﬁ F’R& mﬂé@ﬂ @Hﬁm
thk d'scdle 2laBve OtdBamethidsidne hitniibtaidald. Mile&-statbl otherwiRe all
/] O4 , where Xis a si ngl e bond
sgnlrpteﬁweéé'sssﬁ’ﬁ%mIDN%@d%yt hesi sed as described in
Exanpl e 23, of WD 031093261, which is 10
Ekdnié por ated herein by reference. (a)
4- (4- Fl uog o- 3-i-socyanat gy benzy!) - 2H oht hat azi n- 1- one

(2) To a u;pen& on Q I
4-(3-3 14-f | uor o- ) - 2H pht hal agi % 1-one .
(1) (4. #14. 8ot anhydrgas *D?Z\M (o cﬁ?i'j\and

trlethyla P -'-\’- was added a

dr opwi se 18 C of tri phosgene (2. 75g,
9.28mml ) in anhydrous DCM (;327mL) and stirred for
70 minutes and roomtenperature. The reaction mxture
was then cencentrated to 1

, where X is a single bond or NH

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)

Toa suspénsion 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 friphosgene (2.75g, 9.28mmol) in anhydrous DCM (327mL.) and stirred
for 70 minutes and room temperature. The reaction mixture was then concentrated fo
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+MeQOH) 328.0.

(b} {3-{2-Fivoro-5-(4-oxo-3,4-dihydro-phthalazin-1-yimethyl)-phenyll-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 sftirred for 2 hours and then
washed with water (2x 15mL) and dried over MgSQ, filtered and concentrated to afford the
corresponding ureido ester. The corresponding ureido esters were used without need for

putification.
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dryness in vacuo yielding a grey solid. Single peak
in LC-M analysis, (yield taken to be quantitative)
no purification perfornmed. mz (LC Ms, ESP)

= ns, (MrMeOH) 328.0. 20 (b) (3
v*%@ Wﬁ%ﬁ% 5- (4- oxo- 3, 4-di hydr o- pht hal azi n- 1PCEmmymamn&m
yl met hyl ) - phenyl ] - ur ei doj - no ethyl ester (4) To a

sol ution of appropriate am™mo ester (3)(0.026g,
0.17mmol ) in anhydrous DCM (16. 7nL) was added
triethyl am ne (24pL, 0.170mmol) and
(cf3(AFhibl B (B-0R0-8, 3 Ay @O dhibakR S Yinetphehihalbeatited 1- one
m&%&&gmgggwm%s%ﬁnnnl) The reaction m xture was

ours and then 25 washed wth water (2x
(iyBeae Fatalyrgd methed (Gevier S04 filtered and concentrat ed

Té @e a£6r6ﬁrﬂtet{$1g-ﬂu@ﬂﬁm&ﬂem@@dmmlﬁmmstmemmn@enw}uremo

oSBT i S Bialh o R A Bl sifhyoonce

(2B @ysearpcm-anu hester! 19507 fox @ minutes}i Th ERAGtion mixture was then

diRl mh &) ZJnt)YEInH%QSQd)deﬂ aRY (2]5mi)s trSdnbdelafilles were submitted
azol Lg -dione (5) (i) Base catal yzed nethod
m(%ﬁmﬁgweg i) 5 To the appropriate

{3 [2 fluoro 5- (4- oxo- 3, 4- di hydr o- pht hal azi n-1
ngggggﬁlgl e|do ester (4) (0. 065330g) |nd
anh drous di ne acet was,. adde sodi um
T I A R R i e e
{430.08%rmradi)EiB ethadiiud (0rFal) wias eddedxdodiue hydrexitd -6mgil 1065rendol) and
stiely Et %M&%@ﬁyr@‘ﬁ%dﬁ@h@g 'mgtrébc@d'd Hufedvaz o ne-tlx-{r‘ﬁized by

crude were su reparative
ac{dglop pf ]’)ydlfqmc(?ﬁlg rqu p@@nrﬁ%} qu&m(ugptrat% t5> dryaess in vacuo
(3 [ 2-fl uoro-5-(4-o0xo0- 3, 4-di hydr.o- pht hal azi n-1-yl neth

LA et hanol
gﬁﬁ@@&ld]wagﬁnggsp%ﬁ%&[ in DC Jp%??géﬂ'ﬁ%g%d With
@W’W@m@e (@eﬁuh%ﬁrweﬂ@/ Bt 'éﬂﬁf&ﬂsiaﬁ S
ten‘amethmonﬁm Befa&aﬁtbpheﬁpl’me)(ﬁ 024y, DAGMINGIE Tha extlicrl rizted wWag

c065mml ) and
ﬂﬁ%ﬁﬁgﬂ ed%t J%Bﬁ@%éﬂﬁ &ﬁggﬂg}#$he resulting solid
was then suspended in DCM (0.5nL) and treated with
N N dii sopropyl et hyl am ne 10.5pL, 0.06nmmol) and
2-(1H benzotriazole-1-yl)-1%, 1, 3, 3- tetranethyl uroni um
' > The reaction

B NHiN

Compound R" Purity (%) Rt (min) M+H
5a A 7 302 3954
3
o)
5b OYH 92 5.81 367.4
X
)




RD F Conmpound Ru Purity (%9 R (mn) MtH 5a O N H
71 3.92 395.4 NO 5b 092 3.81 367.4 N O WO
2007/ 045877 PCT/ GB2006/ 003889 36 5¢c 0 96 6.72 353.3

Wiy O\ N.96 7.73 381.4 N O S5e OH/£(~%%82;%806853889

~11 0 5f oN\ 93 6.53 368.3 vy

4.78 482.5 O5h 0 N-J- S/ 79 8.78 427.5 O 5i o~N 94
8.39 393.4 NO 5} N95 3.%5367.4 0
56 O M 96 6.72 353.3
A
&
5d o}jp} %6 773 3814
o
Be o 99 7.16 367.4
(8]
5F H 93 6.53 368.3
(N\WA
0]
5g ¥ 99 478 4825
Qﬁjn' \
*/N
O .
5h NG 7 79 878 275
¥ s
0 .
5i 0 YN a4 8.30 393.4
*’“\p
O
5 o B 95 3.85 367.4
o]
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| 0 WD 20071045877 PCT/ GB2006/ 003889 37 Exanple 2 O
NHINHO Il riN/ INO+R''\NXI~O~-s. ' H
R-k ML42 673 O~ NH~ NH Rx~ NONXC NYN
R 009 where Xis a single bond gt

Wé&R%p? 58?6 was syt hesised as described in ExaT!(Lf\H '%1003889
of WD 03/093261, which is d4yncorporated herein by
reference. (a)
4- (3 | socyanat o- benzyt) - 2H pht hal azi n-1-one (7) To a

ExBiPlR 4 on of 4- (3-ami no-benzyl)-2H pht hal azi n- 1- one

(6) (1. Og,e4. Omol )
triet e (1.5
pr ef ofed _sol ution

in digy DCM 10 (415nL) and _
On@nmol ) was addeg a dropwi se
N ophosgen&™ & ~2. 5mol )

AL &

in dry DCM (85pL) over gt es. Afft efwa further 2
hours the act'i on mi xtu was concentrated to
dryness yi ekdi ng a |ight | ow powder. Single peak

in LC-MS analysis, (yield tdken to be quantitative)

no purifi catl on perforrred mhz (LG M, ESP),
RT=3.90ni n§, (M:MeOH) 310.0. 15 (
'}‘l‘l di hydr opht hal azi n-

phenyl] No) - Am ngret hyl ~est er ol ution
of appropritate, .z e (0.026g, O a1 N
anhydr ous DOl m.)s was added tri | &m ne (24

pL, 0.170nmol ) and
4- ( 3-i socyanat o-benzyl ) - 2H pht hal azi n- 1+
, where X is a single bond or NH

Compound 6 was sythesised as described in Example 1, of WO 03/093261, which is
incorporated herein by reference,

(a) 44(3-isocyanato-benzyl)-2H-phthalazin-1-one (7)

To a solution of 4~(3—amirio—benzyl)—ZH—phthaIazin—‘!-oné (6){1.0g, 4.0mmol) in dry DCM
(415mL) and triethylamine (1.5mL, 10.9mmol) was added a dropwise preformed solution of
triophosgene (0.73g, 2.5mmol) in driy DCM (85mlL) over 30 minutes. After a further 2 hours
the reaction mixture was concenirated to diyness yielding a light yellow powder. Single peak
in LC-MS analysis, (vield taken to be quantitative} no purification performed; m/z (LC-MS,
ESP), RT=3.80mins, (M+MeOH) 310.0.

{b) {3-J5-(4-0x0-3,4-dihydro-phthaiazin-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 tristhylamine (24 pL, 0.170mmol) and 4-(3-isocyanato-benzyl)-2H-phthalazin-1-
one (7) (0.05g, 0.17mmol). The reaction mixture was stired 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.

(c) 3-{5-(4-ox0-3,4-dihydro-phthalazin-1-yimethyl)-phenyl]- substituted ifidazofidine-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



one (7) (0.05g, 0.17mmol ). The reaction m xture was
stirred for 2 hours and then washed 20 with water (2x
15nm) and dried over MgSO4 filtered and concentrated
f the corresponding ureido ester
Wb&?‘?’éégsgﬂdl ng ureido esters were used wt hoEJ't&%GB‘1‘8I06"003889
for any purification. (c) [ 5- (4- oxo- 3, 4-di hydro
phthalazin 1-yl met hyl) - pheﬁ@lJ- substituted
i m dazolidine-2,4- 25 dione % e _appropri ate
added, sadiy hysireyide, (3. 6em H,RAoEMeH AAE eé‘%'ﬁ(’ 50 {iort P PUSHENSY
rehdtioh RRAmY Whs then@itddtwkh ©EM (AL mbivasted weth Sriged(2GaHnThe gude

s P e B R Sa addea. - sodium

hydr oxi de (2.6ng, 0.065mmol) and heated to 50C for
0.5- 6 hours. The reactiog mxture was then diluted
with DCM (2nmL) and washed M th brine (2.5ml). The
crude sanples were syp ted for preparative HPLC. 0O
N 1 H / /N\ R 5 CGagaumd R Purity (% Rt (mn)
MtH 9a o\\ H 93 7.08 349.4 /N 9b O\ _N 96 3.94
0 363.9 /N O gc oN 99 4.20 I~N O Exanple 3 10

00I!'l x y H3"GHO V Qv /SIQAI~N-O S\ + | [ [/
5 _ .
Al i N_
Compound R" Purity (%) Rt (min) M+H
9a Cﬁlﬁ 93 7.08 3494
t/N
o] .
ob O%I’h[ %6 | 394 363.9
x“\{xi
(o]
S | A 99 220 335.3
*/N
O
ExarhplteS
10
[+]
S
4] o] B o @ — + 0,
HOU \/“\OH >!§‘0J\/ H\JLO'ST\/“ + O - 0 ( i t!l;
LY ¥
10 " &) Nl
I e ]
/ N f_.f M
r_& m-“_- P o) =N Y
oot ?
12 13

(a) Carbonylmethyl-amino acefic acid bis (tert-Butylsilyl ester} (11)
A suspension of (carboxymethyl-amino)-acetic acid (10)(0.6g, 4.51mmol) in bis(trimethylsityl}-
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1( L& 10112/ F" / 01S2 2 HI1O01 I/ iNQO (yly~-O
I/ NO-N OO0~~~({j~ O rvi\( ~" ~Noml y p I/ NO
I/ F,\O F 12 13 (a) Carbonyl nethyl -anm no acetic acid
[ tert-Butylsilyl ester) (11) A suspensi

W?@iﬂf"&)&% t hyl -am no)-acetic acid (10)(O. 69%1&155?006]003889
mol ) in bis(trinmethylsil ylg9 WO 2007/ 045877
PCT/ GB2006/ 003889 39 triflUoroacet am de (45ni,

169mmpl ) was heated until conpl ete
AN B et Bt R P W O R
red o RistRS Whi B cinBerdraiealin isumiebuliing régyeiloW o (did). Tha sl was

ficat 5 (b
US(aé ﬁléoult_.{a%egl%oragy ?%gg%fbgazydr)ﬁ;hrgca i on. (b)
pht hal azi n- 1-yi mef hyl)

(bPhﬁ'ﬂWubroZb‘ @'—ﬁb@%{h@o@ﬁ%ﬁkﬂﬂﬂﬂfﬂe{hmﬁme@d}@;4—¢0:ax:ﬂmﬂazohdm -1-

| L Cb@)suspenm on of
Vlizacete 399{df%- 3- i socyan6t o- benzyl % 2H pht hal azi n-
Tog ayus@an@n oftrtA-Judrn3-isaevepaip-berey i %ﬁath@a%"ﬂrﬁﬁisz) (‘1;%1@‘“0" in
Stgﬁ’s &:&l’»&aﬁ% Lmb;%m #8s 4dadd Bisthytdmad @RI, 4. sﬂmtkdot)\fﬂdwéwzv |
car onyl e
ety ookt 518 Gk T el Bl B ST H
siEpensiondvas stiregiGiirdoartpeperatuiedordg howf® hours. The
reaction m xture was concentrated to dryness and then

diluted with wat 1 d
e L BT B SB35
thagiealistep ateusiwgssodiumeydexite salution] (omZNrﬂ Op¥)hAyguegussrhasewas
t!}(eg eﬁlra%%mth et-ﬁpleacgtlék'_g m)  OfHeGPILL? t@%ﬁ@u%ﬁas@@daﬁ atitifmed to 1

o A ST et 4 P e

wéRItRerl doerbined rided ety MdSO eittersd @and ddySrafed|in ‘eactafdtoa?fdlﬂ ayeliow
s&%r‘iﬁﬁéé% fﬁ%hﬁ% e}ﬁ?wé’ d. 95{ %?%Pﬁ&#alﬁfdé%d SN, inf: (LORS,

SIS, no purlflcatlon
E§él} R Fagmingn(H- P()E , ESI\I) RT 3 47m ns, (M H)
409.0. 20 (c)

| > zONin-1~
TR 355 e Pt B DA B
yi-eaticwidgs €18 pensi on of

TO3r shgpeﬁbtbhﬁ’éﬁ?{fﬁ-@' fiubroo@-Bo4-ditiydar ikt inahdmethyi-phetyfist
d{Oﬁfn@ @51 ?%1}-_?3%5 Séiﬁ? 1&[(!3 Q% 8'1%@# )WD@N? f. 5&3%5} ddded
aappplm ararn@(oawpﬁ@og @pggiyg'nw@| "N’ f!]@@@’pwéqthrquﬁe (O 150mmol} and 2-
Db Bbhis - pyh 8tk rarhdIyShithbRsxatlojophagphe (0.057g,

0.150mmol) and stirred at room temperature for 7 hours. The reaction mixture was stirred for
18 hours and then submitted for preparative HPLC.



10

15

25 (1H benzotriazole-1-yl)-1,1,3,3-tetranet hyl uroni um

hexaf | uor ophosphate (0.057g, 0.150mmvl) and stirred

at roomterrperature for 7 hours. The reaction m xture
stirred for 18 hours and then submtte

W;S’r’@%"é“r‘%”ﬁ?ve HPLC. OHR NNO ~~11110 F %ﬁrﬁé‘”ﬂ“’“"”sg

2007/ 045877 PCT/ GB2006/ 003889 40 Conpound R Purity

(%9 Rt (mn) MtH 13a H 78 3.59 481.5 13b 99 4.08

480.5 NJ 13c N 94 3.60 493.5 ,iNJ 13d HO 99 4.02

411.4 /Nv "OH Exanple 4 H 2N Ili OP O2N O 2N O N

Pd,%llu-l—ll\ld/il\llmﬁlwb 1I7R mhgﬁuut;@;m
Ucom {\j/\ NH Nf? 21 N 19 .'\'ty;&)!\' K tf ﬁ\' N
H 78 4815
*/N\/\N/
|
13b o 99 4.08 480.5
i
13c | o~ 94 3560 4935
A
13d 0 ) 102 214
*’N\/ILOH
Example 4

oM oM

(a} 2-Methyl-4-nitro-pyridin-1-of (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 2059 over 1 hour). The
mixture was then fitered and washed with water (2L). The solid cake was then dissolved in
DCM (500mL.) and dried over Na;S0O4. Hexane (100mL) was added to the DCM solution
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ueous
| ‘?'%k)l‘(ﬁ%ﬁﬂ?de‘%%ﬁ%ﬁ"’r?éﬁ SO e S

23 O5 (a) 2-Methyl-4-nitro-pyridin-1-ol (15)
2-Pi col i ne-N-oxide (14)(21.9g, 0.2mml) was added to
a concentrated sul phuric acid (76nmL), rmaintaining
h rature bel ow 40C. The m xture was
W&’Cﬁ“%ﬁ%ﬁg nitric acid 10 (60nm) was the a&gﬁjdﬁs&ﬁ&msg
dropwi se over 15 minutes, ngjntaining reaction
terrperat ure bel ow 10C. After the addition was

npl ete the reaction m xture C for
rasu%*ng RGUPIOW SHRRETRIOR Ih Han Erep ﬁ“@%&degw‘s P?Et% ' h‘%rg‘s
apalyiicc (P5@0¢ B2 5B End paificadioy i)erfotrhmi and &l tordugly cedato nkxt step.
yel | ow sol ution was neutralised by addition of sodium
carbonate (ca 205g over 1 hour). The m xture was :
(’e)t-PéPﬂqucldﬁewf@dW&Hﬂ pla e§f)?"t(ﬁ6)wat er (2L). The solid
Taazkancms;dhdse(aom Seadswen ai 1o TounBEM rieniimapicbrevwasdided 2-

PR bB ISy, ek kAR B PGy R

apergaqmatphé niiptes 1 eleion dagapdndarn apR hesiingmgintained gt 104¢-120°C
&3 nﬁtﬁﬁbs%u efén aﬁbmlt@ cqeRlgot) EthGndViBOnanaby Sdded and the solution

\{aﬁ I;:cmce rager%u a3y rrésfi & gﬁlmgi‘l’g Q\%%fr glrél-gx%g) ﬁﬁghé lﬁl&tﬁ{é
rpytralfsﬁdnwm -N?Hf-‘?@h ﬂ??l 4(& i Eff aque@ls JB'JUTUH%@)@?F@C’ E[ﬁh?tﬁif' ?@Féate

(4806¢h1. c&nﬁm%ct@wa&;b%uwmﬁr(momu Hﬂé}ﬁ@eameep Rewcentrated

S i b oo hy lgpdfoy kB

TEPIET (@) Asr@imyoil vasiisuistesk siogiepassinitG-Uh abalygin (G408 enz (LC-

W@Sbﬁﬁrh@%rﬁﬁé aee. at 100- 120C for 30 minutes
and then allowed to cool to 80C. Ethanol (60n) was

added and the solution was concentrated under
(e ¢ Winmpyrdis Rgtirerclanol(i®d i n water (140nmL) and the

18 2oktiéh ?Ifgcéii@ ukibal i rivh! tz'}nﬁ\éfw% (ﬁﬁﬁo 488, @)5nm in methanol
was _extracted wth m/
eﬁ'nd ei rﬁ@ctlon was stirred

fOr30 bk s, and |thee cGomentratbihid &0, Teneshe mat ditited withweater¢10 mL)
atnﬁ eﬁra%{elﬂ' %ﬁh 1 ac%i% BRI, Fhe E@ﬁblﬁéﬂ%ﬁ&&e\%r& @aéﬂe@%ﬂh brine

r omat o% uent exane : 'Né" %\ own

@m0 fe chsaivated dn vagHn @Oﬁ@aawqer?" w@c gty #wﬁg*an ing. Single

pebk MAG-NBDA0alysis] (©. 180 G3%NByz ESMR)S, ERF; RTEBATmiss, (MMHHES5.

197. 15 (c) (4-Nitro-pyridin-2 yi)-nothanoi (17) To a

sol ution of acetic acid 4-nitro-pyridin-2-ylmethyl
Wiro-pwwied-seohgldieby s fidd) ) in methanol  (5nL), was

Twcdelgd solgioh bt dxal! ahforide (. 330y, Ayidmal) theDGIA KEmiD abiTRIC wander

rﬁtns el \ﬁ?&%&d%d%@ﬁ\ﬁéﬂf&&ﬁ%ﬂ 5§§5L §g7;ﬂ?n§lzﬁ ﬁgw ?@ gﬁ%ﬁ@ﬁmﬁut&s (4-

cenfrated In
wtm-!yr*di('@al)ﬂeﬂ)ang'ci‘@ﬁw 28x9- ?%Tetﬂ@& iRPEY (Aplnyyas gdded drapwise
iadtaidifgrienperbiiee SIOTETCNAREr @bbira tHeSnmt eravaained toissTC.

'Il?fe hgigmlng %1 ) 198%&%&?@ %‘?}é‘%‘@%“ 4 txéﬁ%ré %lo@a@{i %%gm@to room

cru I¢chso s andi ng
teyapsiatig oE@_szuﬁﬂ BriRas(i Gmb)vs 1}@@ addsghand ;hezm{:tE@ epagicted with DCM
(ERRbmL)RTreZcofmbified Srgahitvd-tire Hdn dried over MgSO, and concentrated in vacuo
to an oil. The material was used directly without need for purification assuming quantitative

conversion.

{e) 3-(4-Nitro-pyridin-2-yimethylene)-3H-isobenzofuran-1-one (19)
To a cooled solution of {4-oxo-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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(d) 4-Ntro-pyridine-2-carbal dehyde (18) 25 To cool ed
sol ution of oxalyl chloride (0.533g, 4.18mmol) in DCM
(2nmL) at -78C under nitrogen was added di et hyl

If (0.593nm, 8.37mmol) dropw se. Aft \Tg& _
ﬂﬂ?oéésq?4 nitro-pyridin-2 yl)-nmethanol 3;" 12%6/003889
- 0.837mvo1) in DCM (2nL) was 4 dded dr opw se

mai ntai ni ng tenperature at -78C. After 2 hours the
m xture.was warnmed to -55C.  Triet

hyl_gmi 1.74nl,
(OIS BNGer AREOI A aReIE: ieHYIEHES (- e 24T added

'd.toew@é Mk 90 MPORS 36N thenHiRwad thrsr £ v @mpayatns: forBi8 ners( The

%@ISU En§(on2\n?%?%?rgg %ﬁu‘?&ﬁéjr (S%{E[S éﬂg%ﬁe"th& fﬁtérteﬁ Al gcﬁld ‘Mag Ovashed

ani cs V\EI‘ e

wifh Waldr @xdnL) Mgsms (et Lansdean diefvbefheri2x@atLand *P%‘ jed in vacuo

tPdford ATOES gfaftﬂ%r ddired RSIBETIvaidaROh LE-ME drtaiysts, (08g| 1B%riwo

3%83) aLd ?e%tmlre no urﬁngrrgurrliﬁ’cagg antli (Eétnhé’ %SP)C ﬁ?—féeﬁhﬂ@cm#ﬁ 269, &

=4.42mibg MoHHPAS. di n- 2- yl net hyl ene) - 3H-i sobenzof ur an- 1-
one (19) To a cool ed sol ution of

4- 3,4-di hyd 1 h h d
R R e f’no?’rﬂgo(”hfmac;t
AlDEpensian a‘dseteml.;tr¢-p|smctm-a-ymemy@nﬂeﬁlﬁs@anmwr@ehy@%m\m 2.5mmol}
;r?t%%%ﬂé‘ R ddhy&t/ (@E@&%ﬂr@r%%}%@ hedfle 16 90-BIGMRIL; abkE6H coRdled

3 fon BT AL RSk RS B e Pide @i, 3.mmo)
ahdisoh pWdeni@.dsgd, 6.0atmal), the mbawerwashpeheatedite 9 6rforiBhours. The
Ehiﬁlsrnlxtgltégmats¥ﬁér!acﬁ Wﬁ @éh@ﬂhr%s%ﬁ%l&@tﬁ%&&&te (20mL).

tered, the s
ﬁlwrwa%rcowsamq in vARUP 2% then QW)W"Q ﬁﬁ‘ﬂﬁ’?@ﬁ‘e\éﬁ @Th're? ashed
v\ﬁih Bﬁ'«fe (G2 ndrd aval nidgassiuhy, isaiphataandalderbin Sa¢uo ta fiad tihe ditle cpd

as a 5[”"9 e!Pc(lv ! Brgirdg’ ﬁélé g%kqﬁ E&ngaﬁ‘(aly %ﬁag’fi’/& bi@ld&-igqmg no

required
fﬁrmetm&lﬁcaﬁ@n 13 CEMS FSPIRT={- E%:( ng 4. 26m ns
(MrH) 269, & RT=4.52m ns (M+H) 269 (f)

B SR PeGo X LT driatd=R PRl By (20)

HBtdéle#fdm-? &dioye (28] n- 2-yl met hyl ene) - 3H-i sobenzof ur an- 1-
T%%esom@rﬁ% z SprialBhino cdidt idaiRbinaE (NE26gTImMakNGH @nhydrous DCM

(o e v e LA, D7 2b i e £l e metny-

%cletdﬁmla:ﬂhdkdm@ﬂ(ﬂkﬁ)ﬁgmﬁmvﬂw&wmmﬂ@ %‘gshrrsd torPBeyrs and

c@ﬁ%niraﬁc@dqltrl RS afdi A8 Gorrde |u}aidoteb@r mnﬁytdvkﬁtﬂ divBk&hylacetimide
ea actl 1.0

(hASL ey or=aeBigh nAg P2 fE G SR S Bt

tetday fo F00@ foa 8@ mir@Bas] The radetiqrhaixtuid wasrﬂm djtuted with DCM (2ml) and

Rt Edhplel QRreHubriitedifonbrepargiveyPLC.
\g‘%et atg@&ﬁﬁﬂnﬂ)\/\gﬁggd W thr‘?Bbrlrnél (1om?§\b garrl ed over

magnesi um sul phate and dried in vacuo to afford the
(ki Akeenatipsioutaso a5,|5a:besﬂ;z&a1-&‘am{1&om&#vdmsmghtga:p@an—y; methyl)-
Y 4 820 231%y|eld) reqwrlng no

,Ma,h@.yﬁ%u“ “?’ceaéu i’ ﬁé SP),, RT=1.58 (M-H)
(2)5@(4~!%yi«r§r$o—pyndm-2—yimethyi)—2H htha!azm—‘f-one( 2)

To, ds15paisios b 4-(tatinEpyiiding24yioatoyZHipididaztr versH{ehal azi n-

b ¥y, MR n BVGdrblishcdhn bl and tiethylamine (0.46mL, 4.09mmol), was
added 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, (vield



i m dazol i di ne-2,4-dione (23) To a solution of
appropriate am no ester isocyanate (0.026g, 0.17mmol)
i n anhydrous DCM (16.7nlL) was added triethyl am ne

24pl, 0. 170nmol ) and 4- (4-am no-pyri din-2- le% -
wél—@%ﬁﬁ?&? azin-1-one (21)(0.05g, 0.17mmol). ¥J e lﬂ}f&s)omssg
reaction m xture was stirr for 8 hours and 25
concentrated in vacuo to afford the correspondi ng

urei do ester. Anhydrous dj nethyl acetjm 0]
oo B @ERTIaRis) PORMICRYP REATTH T HSHES DR EryT s,
(MREBBEY.). and the mixture heated to 50C for 30

m nutes. The reaction m xture was then diluted -with

DCM (2rL) and washed with brine (2 5ml). The ¢ '
(b} Tl selstioneat aprymsiFe AP GSIF (%%émp@%sm _m‘gﬁoﬁ#‘a ?}B-TmL)
5  wa dRbdakihenUEAIL) 0.170mmol} and 4-{4-isocyanato-pyridin-2-yimethyl)-2H-
5- substi ds 3 : 3 di L
R e L
cqngitrated jin vicuo to afford the corresponding crude ureido ester. Anhydrous

diﬁém,;/lﬁégﬁmq&.gm%ds%Ht—:-deo}ldetHSl)ébc)iurR hirdpdxidad?.am,r0-0650mel)

(22). T suspensi on Qf . - . .
el iepten o S5 C I OIS Terreraign T v e sybrnitef for prgperative
10 HPRZ) (0.40g, 1.48mmol) in anhydrous DCM (160mL) and
triethylamne (0.46nL, 4.09mmovl), was 35 added a
dropwi se preformed sol ution of triphosgene (0.27g,
0.93mmol ) in anhydrous DCM} (30nL). The reaction was
stirred for 6hrs at ropm.terperature. The reaction
m xture was then conc atjed to dryness in vacuo
yielding a grey solid. Single peak in LC M5 anal ysi s,
(yield WD 2007/ 045877 PCT/ GR2086/R003889 43 taken to
be quantitative) no purificagiogh performed. mz ,
(LCG-M5, ESP), RT=3.79mi ns, (MMeOH) 329.0. (b) To a

SBhMpdPE Of appropri atfe. amarnnaygst er (Bt @irdg, M+H
0 Lzmrel)—-h—anhydreus—BEM-C16-7m)—S3ygs—adyled 335 35

oy 4
tri &Ryl ahi neoﬁgﬁlpL, 0. 170l ) and
4- (4-i socyanat 0-!py i dijn-2-yl met hyl) - 2H
pht hat azi n{ 1- orte ™ 22) (0. 05g, 0. 18rfmol ). The re¢action
m xture wag stirred for 8 hrs and| concentrated in

vacuo toalfordthe ctorrespondi ng crude urelrdo ester.
Anhydrous dinethyl acetimde (0.5nL) was added,

fol |l oned by sodi um hydroxide (2.6ng, 0.065mvl) and
15 Exewmprd to 50C for 30 mnutes. The reaction mxture |
was then submtted for prepargative 10 HPRC. O NH Ro
N Conmpound R Pupvity (9 Rt Kn) M+-H
336. 32

@\\(H__,_/\ H ° .
S S

o o

24

25
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N,NO 15 Example 500 O H ~HOS3
O26 H/ N 27/ H 24 s O51 O 00
NV N ° 306?053283 H ORRO~ 0 R W) 2007/045877 _
44 (a)
W?%% hi ophene- 2- car bal dehyde (25) To conPgTﬁG 2006'(003889
acid (15nL) was added cone gyl phuric acid (15rrL) the
m xture was cooled to - 10C and

2-t hi ophencar boxyai dehyd (24) (10. 89. 2mmol
(@dd\é@}&%fiﬁﬂf"szeﬁ agiiseneg ( zgﬁ,l nut es rra%t ai ni ng thza e

ToeawinittraddtieratasradddisonesiphuCacHASo0), thefkturd maﬂoeled fo-
8RSl Bﬁnghrig&&ai?efgﬁg n"it? an(% ERSEmeIph A &ld@@ﬂl’ﬁﬂmse over 15

poure extra

te
"IW?L”F’““‘W@Q L) ﬁ%ﬂct‘fgﬁe'a?%%thfeé’ew&?'é rss i %‘{;"' f”‘ee'Bng\fA(?e"i’as stimed
Ve StheANEhLE BETERNRInG heded Ntowastar (200mThandcxattedoiith DM (3 X

@F‘ﬁ@eﬁf&g‘fgg%&gg@ \Fg Q’%QEWVM?% uéﬁlgtcoﬁh%ﬁﬁéiéad in vacuo.

$--100 O
NH 1 23 29 s

The gaideoil wa*@eqtemﬂamhfwwpha elgnheyangic effgr 101 NBge

da8ib Yeaines (rf o(3hn 29 heredeo: Yiher) thhis catiegtied. ISritgglemBak i HCHB analysis,

b bif wsﬁf’%%%?%“%f“ MRnbstb e o2y a1 g o

idr@sation(obberves)in ng; M MR @ooquz BrBMPOH 10 0(31’4 s)( g7 (1H,'5), 86 (1H,
-(4-Nitro-thiopden-2

yi met hyl ene) - 3H i sobenzof uran-1-one (26) To a
sol ution of

(b3 @t BthibplginkRrdmethpnahrdHasobenzoiuan -giied3%honi ¢ aci d

1 J%‘Lﬂé/ﬂ of?ﬁ—&)%lr [3 égm?ﬁgﬁmhé{&ﬂﬁvﬁmbﬁonﬁd’hcﬁ@étmér (3.85g,
s I SO EL) e P AT SR RTS8 (2 ot
(259, glmminjcl)wader admgeh driehanges @2er 15. 9mmo| ) was added dropw:se over
10 minutes and then stired at room temperature for 4 hours. The yellow suspension was
poured in water (80mL), and the then filtered, the solid was washed with water (15mL),
hexane (10mL) and then diethyl ether (10mL)} and then dried in vacuo to afford 2 4.1 g ofthe
desired products. Two peaks in LC-MS analysis, (4.1g, 94%) and required no further
purification; m/z (LC-MS, ESP), RT=4.71mins (M+H) 274, & RT=4.84mins (M+H) 274;

(c) 4-(4-Nitro-thiophen-2-yimethyl)-2H-phthalazin-1-one (27)

A suspension of 3-{4-nitro-thiophen-2-ylmethylene)-3H-isobenzoiuran-1-cne (26) (1.95qg,
5.17mmol) in hydrézine monohydrate {0.6mL, 12.0mmol) was heated to 90°C for 1 hour and
then cooled to room temperature. The mixture was fittered and the filtered cake was washed
with water (3x40 mL), hexane (2x40 mL) and dried in vacuo at 50°C. Two peaks in LC-MS
analysis, (1.0g, 61%) and required no further purification; m/z (LC-MS, ESP), RT=4.05mins
(M+H) 289, & RT=3.71mins {M+H) 289.

{d) 4—{4—Amino-thiophen—2—ylmethyi)-2H—phthalazfn-1—one {(28)

To a suspension of 4-(4-nitro-thiophen-2-yimethyf)-2H-phthalazin-1-one (27) (0.90g,
5.71mmol) in ethanol (25mL} under a nitrogen blanket was added dropwise a solution of
ammonium chioride (0.31g, 5.7mmol) in water 18mL). After stirring the resultant solution forb
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 fittered hot through celite which was
washed with ethyl acetate (80mL). The concentrated in vacuo and then diluted with ethyl
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20

10 mi nutes and then stired at

hours.

(80m),

The yel | ow suspensi on was

and the then filtered,

roomtenperature for 4

poured in water

the solid was washed

with water (15nL), hexane (10nL) and then

Wéﬁ‘?@"’#\'ﬁ? 7gm_) and then dried in vacuo to affgﬂdgﬁéﬁleﬂusioosssy
g of the 20 desired product Two peaks in LC M5

anal ysis, (4. 1g, 94% and required no further
purification; E,SP%, RT=4,71m %&. sz

age;ate (zgnﬁrquhgqlmﬂh@'m@mqj})ﬂ) Jyigd vef @?gnesmm suip ate and dried in

vécu@“o diickd 18e tithi opp e B HAgh! heed ipyivder Bihghividak ind £1-MS [analysls,

' T=2.94 (M+H
ool P e g s o, 21 0
25%ne (26) (1.95g, 25 5. 17nm3| ) in hydrazine

monohydrate (0.6nL, -12. Omol) was heated to 90C for 1

d ..t 3 otic
R e R K e
apidethylestee (29 3x 40 m_) hexane (2x40 nl) and dried in
%%Csld@pe%mﬁ&@-m ErfhoRRiBitReni 2Ny st H-imhitelay Bi 1sone (28)0Gma,6 1

o ST Lt b bl o o B

m&hnﬁﬁ fqr&@)hodrs @W-rmtln@wam@pﬁ@ﬁ wijth water and the resultant precipitate

rM&?F&JiB’&nEa 2irs RhidE o weke RE witikd) neba idt pesiaRASi on of
4-ni tro-thiophen-2-yl net hyl)-2H pht hal azi n- 1- one

(27) (0.90g, 5.71 mml) in ethanol (25nL) under a

D t-Bageno-Bl4aifiyeto-phitslaaidedmetndphpryisabamor! selsthitedt

,-%ym&mgg;o% :@E (0.31 g, 5 7mol) in water 18nl).
e

Tt AR G e S B R iR sivor

DA qeilrdtiybester TANY0 Y8 Sthiow) manwsﬂrcers mthvbmtm@dﬁémm@@ added,
sfoﬁ{lm%éﬂ’gﬁ ﬁs 2, 6]% V\% b@ﬁﬁ'ﬁdl%ﬁd ebdoB0MBRr 6.5) 8 IR TROEaction

TIPS B O (L RO VARG VAl B T TG R sempes
wdré subatit for\MRp2R6u OASB77 PCT/ GB2006/ 003889 45

acetate (20nL) washed with brine (20nL), dried over
magnesi um sul phate and drigd in vacuo to afford the
title cpd as a bright vy NSIOV\deI‘ Single peak in
LC-MS anal ysis, (0.68 °/r~pur| ty and required no
further purification;, mz (LG M5, ESP), RT=2.94 ( MtH)
258. 5 (e) Substituted g
(3-(5-(4- Oxo- 3, 4-di hydr o- pht
vimethvyl Y-t hi nnhgﬂn 3- \I| 1 uraidol

etBPoPh) To a %uspem oftugw (%3 T Rt(min)” [

4~ (43tam no-[t hilpHEn- 2- I met h8A ) - 2Ht pht %z n-|1- ongs54
(28)(75ny, | 0.2 ) ijn DCM (1. 5nt) under nit}rogen
was added dppropn§ at e ijsocyanate (9.380nmmol). | 10
After stirring fo? 3 hqurs the reag¢tion was unenched

Wt hsggater—and g ey resyitantggreci prtatgef 1T Tef ed anti
dried. The [soli sol dted were uséd w thout need for
purification. N




(t) {1-(3-(4-0xo-3,4-di hydropht hal azi n-1-yl net hyl )
phenyl car banoyl substituted i m dazolidine-2,4-dione
(30) 15 To the appropriate
(4-oxo- 3, 4- di hydr o- pht hal azi n- 1-yl net
Wi?éﬂ‘g"é”“iﬁi urei do)- acetic acid ethyl egter PeradiUaseo
(29) (0. 065mmol ) in anhydrous, di net hyl aceti m de
(0.5nm) was added, sodium hydroxide (2.6ng,
0. 065nmmol ) and heated to 50C for 0.5- 6 hours. The
Exapyde 6on mixture was then diluted with DCM (2nL) and
washed with brine (2.5ml). The crude sangles were

subnmitted for reparath enwrﬁf;kg e "gg 20 S
Eﬁﬁﬁﬁuﬁd+RH %EI? He

3654 N O 0 88 3 341.4 N O WO

PCT4GB2006/ 003889 46 Exagple 6 RN 0 O ~F "\ NH o)
Ra 011 OO \ N3132Aa 33A8 ' / F ONHGC = NH O
iN/ iN! > O 2
. Q — a
NH c2Z
o 2 CIE o
2N 0)\F —_—
N N o N\‘(N
Q
O \fi3r \—{(37< O o o )T
L. o
35A8
34AB
(0]
Ly o
Y -
@ R
37Aa-C
asaB 37Ba-l
A RCZ=H
B: R® =Me

5 a) 2-(Tert-butoxycarbonylmethyl-am fno)-propionic acid methyl ester (33A)

To a solution of teri-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
mixdure 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 cocled to room temperature. The reaction mixture was then
diluted with water (7Oml) and extracted with DCM (3 x50ml). The combined organics were
then dried over sodium sulfate and concenirated to dryness in vacuo. The resultant oil was
purified by flash chromatography eluent 5:1 hexane / ethyl acetate, Rf of 0.19, gtaining blue
with ‘Anisaldehyde stain”. 3.5g of colourless oil was obtained. Assumed to be 100% pure and

15  iaken 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-anisaidehyde. The
solution is then stirred vigorously to ensure homogeneity. o
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N NUN~/ONVI ~~-O FOO- FOO-~ 35AB 34AB 0 O
NHOR: C'NHO ..cz/ iN\\ ~ NN\ N ~R" \ ~--OH
EEO O/ g ? O 37Aa-c 36A8 376a4 A RX2 = H B: R02
Ter t - but oxycar bonyl net hyl - am no [.oni
“@EWﬁmﬁéFﬁyl est er (33%) To aysolutYon of tég?ﬁﬁﬂ?@ﬁkﬁmm9
chl oroacetate (31)(4.59, 29,./mol) in dry DVF (50nl)
was added Hunig's base (6.28nm, 36.Omol) foll owed
by potassium carbonate (5.24g, 38.Omol). The
m xture was heated to 900C before DL-al ani ne net hyl
bERIEFIudr3 3R 6ho-52inyd 6-pRinaImdi}- 1-yithefshlobat]-EmeDiyE2,¢-Homb-)
The h
e TR -FPSB ok P The hest g s

I'nu hour and the react
Te 8 shspangian of déFrisopee-Rensyls2H-phBARZ LOPG(R) (y' %'PEHP'E'"MSDCM
(doh@rh th6lblebirRE onhdifatvbtienoléclifintipvaarich Sux tvasadded 2vietth
e CO
o oA AR SR S, 4o e
rapgtisn e Tiep stiess\ b Aot ambigt (9FPARTe 4Pk PRy sHowed there

- tﬁ‘ﬁw&ﬁ?& &am&%warﬁlu\da)&ﬁseé urbad X 8410, Theaitiktyle vas GlaédandRf

h
C@cglarag:fd ‘%‘6?08& hggglgg weaa éno%JPAe‘ ' ?ﬂ%ﬁ&#&n@gﬁﬂ% eluent: 1:1
héﬁ‘ﬂé’@#buiraeetalnd?f‘wi?t%stg@rpeehmécﬁ\é&ﬁ"aéﬁ@p(1vﬁgt PSbipuigpgnd
r%frécn%r f%rﬁﬁ?bl)fﬁibﬁmn AR 1AM E ey RSB Bbiins Bﬂﬂ-ﬁ)p&ﬁ‘i —~Eompadind

sol ute et hanol was added 5 ni of
CEYRIHCPHEBd sul furic acid, 1.5 nL of glacial acetic

acid and 3.7 nmL of p-anisal dehyde. The solution is

en r | &
SRR RN ety 2030
imidazoBlin=fyiGerls apd (3808- 3, 4- di hydr o- pht hal azi n- 1- yl met h
Tyla)soptienyf [3-f25luomtsiHox@-3 4—ddlydrmphthalazm-‘l -yimethy!)-phenyl]-5-methyl-2,4-

dioxo-imidazolidin-1-yl}-acetic acid teri-buiyl ester (35A)(1.3g, 2.7mmol) in dry DCM (20ml)
was added trifluoroacetic acid (2mL, ca 27mmol) dropwise over 2 minutes. After overnight
stirring the reaction mixture was concentrated fo dfyness and subjected to flash
chromatography. Eluent 1% acetic acid in ethyl acetate. The title compound was isolated as
a white solid. Single peak in LC-MS analysis, (0.680mg, 100% purity) and required no further
putification; m/z (L.C-MS, ESN), RT=2.95mins (M-H) 423

d) Synthesis of library compounds

To a suspension of {3-[2-Fluoro-5-(4-0x0-3,4~ dzhydro—phthalazm—1-ylmethy!)—phenyl]-s-
rethyl-2,4-dioxo-imidazolidin-1-yl}-acetic acid (36A)(145mg, 0.34mmol) in DCM {5ml) was
added HBTU (0.32g, 0.85mmol), Hunig’s base (0.85mmol) and approprlate amine
{0.85mmol). The reaction mixture was stirred for 18 hours and then the resulting compounds
were purified by preparative HPLC.




i mdazolidin-1-yl)-acetic acid tert-butyl

- To a suspensi on of
4- (3-i socyanat o- benzyl ) - 2H pht hal azi n- 1- one
indry DCM5 (80nl) in

é‘% 3. 12mmol )
WAAEEEd 4A nol ecul ar sieves (ca 5g) was a

“2-(ter
net hyl

t he pr

ester (35A)

FRHR5Suhusses

t - but oxycar bonyl net hyl - am no) - propi oni ¢ acid

ester (33A)(1.07g, -

37 ol ) .

The

then stirred for 48 hours at anbi ent -tenperature.
HPLC anal ysi s shovved there

reacti on was

to a mxture of cyclised

and un § MRE(HRE V\WSH
filterledand conice C cuo—The crude ol
was théﬂp‘@ubj ecte 0%l ash ¥t omat offdbhy ef”%ﬂe%t -
1:1 10 hexane et hP/I Lq/atate Rf'=0. 09{ Singl ¢ peak}in
LC M5 asr%glhvy s, ( 95% nf{(;otsyg_ i;izzrpn %Jé%e‘?n o]
further rificatjom z (L , ESPy«RT=3: iins
(MtH) {481 - conpou nd\/\;ﬁfyclivd on colum c)

(3-[ 2-|Fl uor o- 5- (4} oxoz 3, 4-.di hydr o- pht hal azi f-1 -yl et h
yl) phenyl)-5-nethyl -2, 4-di oko- 15

1m dazci7Adi n- 1- ygt {c aci (98 36A) T#38 sol E}W-%n of
{3-[ 2-|f | uor o- 5- (4r oxio- B, 4- di hydr o- pht hal azi T-l-yl et h
yl)-phenyl ]-5-nethyl -2, 4-

di oxo-i m dazolidin-1-yl)-acetic acid tert-butyl ester

e}(t@l%)zlééeuggoute?usTrf@l;Diimnb—ﬂ-nﬁb&hﬂ(!—lﬁ?@fbr(ﬁéh’ﬂl&ethmsteﬁldﬂ&ﬂi of DL-

alrﬁq r&m%ﬁg{l g%?re]%?dc 18 gﬁtzﬂ:"éﬂ‘r% -(4-0% 32 AZM % h%a?&vﬂ £ glwe%%—ph%nyl]-

5, idintethyk2, dvdioxe ridazalidinal -nlb}afteéc mq/ﬁﬁa)swmuwewﬁ@@que@d toghe

alfpt‘@ﬁﬁe 2Rirfe 2k QIRRBUSREH RPN d) 450U Nthelr@oulif tdripoafd<vdr®purified by

ggﬁ)ate The title conpound was isolated as
d. Single peak in LC-Ms anal ysi s,

100% purity) and required no further

mz (LCGMS, ESN),

- e

(0. 68

a
Onyg,

pur i fi cation;
RT=2.®95m ns (MH 423 d) Synthesis
of |ibrary compound 2 To a suspensi on of

{3-[ 2- Fl uor o- 5- ( 4- E-d.gydro pht hal azi n- 1-yl net h
yl ) - phenyl F5- N
met hyl - 2, 4- di oxo-i m dazll idi pv1; -acetic acid
(36A) (145my, 0. 34nmol) | @: #as added HBTU
(0.32g, O. 85rmo|) Huni g' s#base” (6. 85mml ) and
appr opriate—am-ngr—{ 085l -The-feagt-apriacttyr e
was st F?rgpcpuP%r 8 hours_and FH%W%=WQ§IT‘ f H%H
conpoundiBa wer e pm‘ﬁi ed by pPepar at | 482 HPL 5082 NH
iN~ BO F WO 2p07/ 045877 PCr/ GB20064 003889] 48
Compoupd R Purity (%9 Rt (mp) MH B
37Bb *\U 100 423 522.4
OH
37Bc -~ 98 4.57 492.3
o,
*a 4, .3
37Bd "D«OH 100 4.7 508
37Be *\IT\/:L’ 100 431 536.4
OH




37Aa 99 4.11 494.2 0 100 4.22 522.4 37Ab 00 37Ac Nu

98 4.3
2 anin

6 478.3
o- 2- met hyl -

ester

lead to

e) An anal agous route using
propi oni c acid mnet hyl
al ani ne net hyl
W{?“f@‘?ﬁ%oro 5- (4- oxo- 3, 4- di hydr o- pht hal azi -

este

r

i nst ead

(E[‘/@FFZH%Q%SSSQ

yl)-phenyl] 5
5, 5-di met hyl - 2, 4- di oxo- i m d¥%ol i di n- 1- yl)-aceti.c acid
(368), which was then coupled to the appropriate
anmi ne h87RIi scusfed ra.part d)it@bove.|aWe resEda4 ng
conpouhds were Jur’?ﬁkd by preparat|ve HPLC. O NH
rNN ONN~-\ n |F Of O Conmpound RNfPurity}(% Rt
(nin) MrH 37BajN) %99 4.32 B08.2 ~{10 100|4.23
522.4 373 , N { Bc 98 4{ W4 492. B3.0878d|d®s 4| 17
508.3 [378e 100{4.31 B536.4 [OH WD 20p7/ 045877
PCT/ GBR006/ 003889 N 100 4.7 536.4{ 37Bgl . N
A 100 B.97 589.5 N 37 N[ 99 3.92 565.4
378Bh Y 99 3.92 565.4
l\/N\I\
0
37Bi N 100 3.87 521.4
| 378j “~n 94 6.33* 578.4
Q’l N
v
37BK S ' 98 3.87 565.4
NIV N
378l ﬂ\T::j\N 100 3.90 591.4
9

*long method; Waters 7Q LC-MS system No. LAA 254 operating in Elecirospray jonisation
maode; 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:

Fow rate : 2.0mi/fmin.

Time (mins.) | %B
2 5
20 To5
23 95
24

25




10

15

20

25

O 3761 N-) 100 3.87 521.4 94 6.33* 578.4 37B] ON
37Bk N ---\ 98 3.87 565.4 ~OH 3761 ~N, 100 3.90
591.4 00 *long nethod: Waters ZQ LC-MS system No.

LAA 254 operating in Electrospray ionisatio 12&?2%
W8 %> Bhase A: 0.1 % Formic acid in water; r}i\% RE- S

Phase B: 0.1 % Fornic acid édw acetonitrile; Colum:
Genesis C18 4pm50 x 4.6 nm G adient: Tinme (mns.) %8
25 2095 2395 245 255 5 Flowrate :
2.0M /mn. W 20071045877 PCT/ GB2006/ 003889 50 t)
0 Y=1bPrubro 0l Qn -3 (ddilSR-phitaainTyinathyl)-phenyil-1,3,]triazinane-2,4,6-
-téht& azin-1-yl mef hhyl ) - phenyl ] -[1, 3,
8% ¥’P7azi nane-2,4,6- trione (38) iNOI / iN OyN NH
1/ F1/ FO2 3§ 5 To a suspensi gn jpf
4- (34socyang i N}l ne
(2) (0. 37mmol)"rwdry DA (1) N dyet hy|
ON34g). The suspepsiyoiyyWas heat ed

al | ophanat e (52ng

to 160C for | o@ and then cool ed oom
tenperature affording a dark brown suspension. The
solid was filterzed and sanpled show ) this to be
ToBRISHShIIGH &Fl4y(3 8RY ko ehzlh-2Hpbtialzin-1Tne (2 3Frimal) in wpBMA

Al d LR afpnREELELRY, 0g) hE s RBEson Gk hefted to 160°C for 1

hour and then cooled fo room temperature affording a dark brown suspension. The solid was

-0

filtered and sampled showing this fo be approximately 80% pure RT=3.56mins. The material
was then purified by preparative HPLC purification. -

Purity (%) | Rt(min) | M+H
g0 6.66* 382.3

*long method (see above)

g) 2-{3-{2-Fluoro-5-(4-oxo-3,4-dihydro-phthalazin-1 -yimethyl)-phenyl]-5-methyl-2,4-dioxo-

imidazolidin-1-yll-acetamide (40a)
. o] .
o O F
N — W
58 . 40a

1] {3—[2—FIuorc—5—(4—oxo-3,4-dihydro—phthalazin—1-ylmethyl)-pheny!]—5-methjd-2,4-dioxo—
imidazolidin-1-yf-acetic acid methy! ester (39)
To a solution of {3-[2-fluoro-5-(4-oxo-3,4-dihydro-phthalazin-1 “yimethyl}-phenyl}-5-methyl-2,4-

36A

" dioxo-imidazolidin-1-yl}-acetic acid (36A)(0.04g, 0.094 mmol) in methanol (4mi) was added

concenirated sulfuric acid {1ml) and stirred at 70°C for 90 minutes before being cocled 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 fuither purification; m/z (LC-MS, ESP), RT=3.24mins
{(M+H) 439;
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20

10 Purity (%9 Rt (min) MtH 90 6.66* 382.3 *I|ong
nmet hod (see above) Q)
2-[ 3-[ 2- Fl uor o- 5- (4- oxo- 3, 4-di hydr o- pht hal azi n-1
henyl ] - 5- net hyl - 2, 4- di oxo-
W¥’rﬁ0 F’Z\"é%ﬁ7%dpn-l}/y%)-acet a¥n de (4OIa)XO o / ~PIST/932906|QW889
((( TLi~HOf[ O- 1 / iN f( XOH _-Y 1 / Nom;
110\|HZ FFio 15 36A 39 40a (i)

-12- Fl uor o- 5- n
R EHTP I BRI Ral e B oo e PP
impdayelidinetjcacells aticgadnyl ester (39) To a solution of
{3}}? Ffuglh 09?15 74 Il &é%hﬁ‘xaﬁz:# ! Q)ﬁ%}@n%héﬂ}ﬁ-l%tﬁ\ﬂé 4-dioxo-

| ‘"Bﬂaé%lﬁ‘mﬂrﬁl}oeggf&q ity ggtst (gsg@tqqg 088 ol dissalygy! In solution

of FNCfdfndiWeh InethBndl i) atdaimol) 40 plavealsn askebied tulR) The reaction was

thgﬁ) Recageg!ttg 8&%%9:%'1;‘3%' 'lche%éuﬂar{t Jo’olﬂi]o}\ gﬂg gor&éﬁtfaq&qn %cug Qgéorbed

onteapet sica patridgn dhe é"at@f'@'ms et negt SlhyReRTate. RF of 0.65
ViGIGiAG Btk BiAlds Prodiict \SktgiOpeafl irl G-, (8ink Mot parity) rkdehyiredno

RS SR AR, The oroen

' dari m sulfate and
concentrated in vacuo to afford a colourless oil.

R)3-f3gD- ?Iu&@f@k(dﬂo?o—b Geet¥ipairo pﬁﬁaﬁﬂm 19006 phény)]- 5anéthyi-2,4-dioxo-

SIS NG s DSl ALY SBLL O AL L OIS o il

pfﬁ@rdz@gegmsmﬁpma 9]-5-Brethyka, 2;~d:oxo-:m:dazohdm- -yi}-N,N-dimethyl-acetamide
(jog, (2- Fl uor o- 5- (4- oxo- 3, 4-di hydr o- pht hal azi n-1
yl'met hyI) phenyt] 5 methy/ -2, 4-di oxo-

-ox-3,4-dihy thg in-1-ylmeth
947/24d|oxo Iﬁ Yz

-yl ) aci-c- met hy ‘ r\]}\ _
(39) (0. 03g, 0. c@ | Y~mas di ssol vid Lo Sofition 5
of 7N ammoni a i i” Rt hanol (2m, 14mol) and placed in

a seal ed tube. The reaction was then heated to 60C
for 18 hours. The resultant solution wag concentrated
To A syspensivnat SaPfucto-Sdforo-3,4-dihgirophihilazin-g Amativiigpbenyiiidanethyl-

2 ARK b irdlia2 R Rib Qe ¥hid BeAE @Mn'@t @Niznﬁﬁ‘dﬁtlﬂbem (BB fwas added

Bed e S L B ) B e e s

Thaurehétios afxitoawasgtired foC18/BurESR) therRSnbmittgd feir prepamtive)HPLC
pitidation.

Compound R™ Purity (%) | Rt (min) | M+H

40D 1 50 725" | 438.3
40c s 85 7.65° | 4523
!

*long method {see above)
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to h) 2-{3-[2-Fluoro-5-(4-0xo0-3, 4-di hydm
pht hal azi n-1-yl met hyl ) phenyl ] - S-net hyl - 2, 4- di oxo-
i m dazolidin-1-yi]-Nmethyl-acetani de (40b) and

| uor o- 5- (4- oxo- 3, 4-di hydro- =~
Wgﬂé’%é‘{‘%”{’:n 1-yl et hyl ) PCT/GB2006/003889

phenyl ) -5-net hyl - 2, 4- di oonhé'n dazofidin-1-yt}-N Ndim
ethyl acet am de (400) O NH"NH O\ [/ i ANOy N

X OH-Y I/ O O RN 15 36A 405,c To suspensi on
i gf{a [2-Fluoro-5-(4-oxo-3 4-dmydro~phthalazm-1-ylmethyl) phenyl]—5 S-dimethyl-2,4-dioxo-
iiazp@Arf-1-wWpaatdmidel<0djo- 3, 4- di hydr o- pht hal azi n- 1-yl et h
yl )o phenyl ] - 5- met hyl -

reaction
18 hours ‘Tlen'subnitted Fe
preparggl ve HPLC 20 purification. Conpound R Pur#dty

(%9 Rt (min) MtH 40b INH 50 7.25* 438.3 40c N 85
7.65* 452.3 "long nmethod (see above) WO 2007/ 045877
(IPCRBEBROGG/5q0388 3 4-dBgdro-phthalazin-1 -y!meéhyl}phenyl] -5,5-dimethyl-2,4-dioxo-

3, 4-di hy ro

”}"%&ﬁ‘ﬂ% 4%%5%%%&;?&7?7&@2% 5-di net hyl -2, 4- di oxo -
T auSﬁ'PM?é{%[&ﬂHOFTWFPX%%éﬂQ fa@ht(‘d%') 1-gimgthy])-phenyll-55-diethyl-
2M-dbx@irhidadolicih-1-y-Dedtic 2k GaBT(0.044y, b.19 minohlla methdhol@hl) was

added concentrated sulfuric acid (0.25mf) and heated at 70°C for 90 minutes before being

cooled to rt. The reaction mixture was then concentrated in vacuo, diluted with water (5ml) an
extracted with ethyl acetate (2 x 10ml). The organic layer was then dried over magnesium
sulfate and concentrated in vacuo to afford a colourless oil. Single peak in LC—MS, (42mg,
91% purity) and required no further purification; m/z (LC-MS, ESP), RT=3.31mins {(M+H)} 453;

(i} 2-{3-[2-Fluoro-5-(4-oxo-3,4-dihydro-phthalazin-1-yimethyl) -phenyl]-5,5-dimethyl-2,4-dioxo-
imidazolidin-1-yl}-acetamide (40d) |
{3-{2-Fluoro-5-(4-ox0-3,4-dihydro-phthalazin-1-ylimethyl)-phenyl}-5,5-dimethy!-2 4-dioxo-
imidazolidin-1-y[}-acetic acid methyl ester (0.025g, 0.055 mmol) was dissolved in solution of TN
ammonia in methanol (3ml, 21mmol) and heated in a sealed tube at 60°C for 18hours. The
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)
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5 (i) {3-{2-Fluoro-5-(4-o0xo-3,4-di hydro
pht hal azi n- 1-yi net hyf) - phenyl ) -5, 5-di net hyl - 2, 4- di oxo
- i m dazol i din-1-yi}-acetic acid nmethyl ester To a

?4 uoro 5- (4- oxo- 3, 4-di hydr o- phthalamncj_wg"]?z(m{olg?889
yI) phenyl] 5, 5-di net hyl -
2, 4-di oxo-im dazol i di n-1- yI? acetic acid
(36B) (0.044g, 0.10
DB e o0 A e O YRR e A B2 -
intigezolR- PN REybejetinficyede) gncm{a:[emmd -5t{@-oxd-3, 4 Bihgdro-

ctl .-
oHRSHLET PSS DSl
agabastidt @072 x 1 Orl). The organic layer was then dried
over magnesi u sul fate and concerffrated in vacuo to

afford a coblepriyess ail. Singl M5, (42ny,
91%purity)r iled no fu di’lﬁm’tlcatlon n z
(LG M5, ESP), RI=3. s LMsH) 4

2-(3-{2-Fl uor o- @A 8y 4- di hydro th I n-1-y|me
t hyl ) - phenyl ) -5, 5= df met hyl - 2, 4- di oxo- ©

i m dazol i din-1-ylgs acet am de (40d)  acer

2- Fl 4-
F'][,?g?rﬁisaﬁ ?tr {%h lg%)ﬂ-@é—%é 81 ﬂ&%ﬁ@ai% hzltn%ﬂﬂ? pﬂeny!}ﬁ 5-dimethyl-
2;4mrqxa-mﬂazqmn ryirhgetioaad (ﬁ%B)é’Bma, ORSmP] B HGM (Tnbwapasiged HBTU
{bn@%osmw HURE s da&f(o lssrrﬁ@lom Sndsphropricidaraihe UNGNARANDTHedeaction

e
riforgiee 7 0P SRRery B e FP Pl lteldl
concent Cartyeting n va&lo and- subrﬁltﬂtyd&b)fom(pwéﬂaf@ﬁl\
HPLC p B reatTon~_Purtty (ShgRC (M [¥sMH (A58 26*
438. 3 qong met h¢d T"see above) WO 2007/ 045877
PCT/ GB2006/ 003889 53 j)

2- (3- [ 4% uor o- 5- (4>gXo0- 3, 4- cigﬁydr o- pht¥al azj ¥%62- yI ne
thyi ) - bhenyl ) - 5, 51di hef hyl - 2,|4- di oxo-

*Eq"e%%édﬁ%sg?%vez'z;;;;z‘;yz e (0T
Bxamplgi7azi n- 1- y| net hyI )

phenyl] 5,5-¢i
dil

I 0X0-4 m dazol i di n- J,,yl) N, N

0. 045mmol ) in DCM (1 m)
was .added HBTU (194g, 0.05mol ), «Huni g's base =

(0. 85mml ) and appropriate am ne (0.06nmol). The
reaction mxture was stirred for

. 18 hours and .then. .
(SR Clero Bt G APE P IGE P 8l G gl
BPurity (%9 Rt (mn) MH
(i) To a suspension of 4-(3-isocyanato-benzyl)-2H-phthalezin-1-one (2)(1 Ag, 4.75mmol) in
dry DCM (30ml} in the presence of activaied AA molecuiar 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
agueous phése 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).



. 40e NH 99 7.52* 452.3 1 40f N 99 7.87* 466.2 10 *
| ong nmet hod (see above) Exanmple 7 OO ~ ONN I/ iN
OOI/i G, O/ NO_~ HO/ / FOOI/ OIl/ FAO
F 41 62 43" (a) '

W?-Z%;'u-"’éis?ﬁ Uor 0- 5- ( 4- 0x0- 3, 4- di hydm phf hal azi'-HC52006/003889
yi met hyn phony!]-ureido) succinic acid 15 (42) (i)
To a suspension of , o4
4- ( 3-i socyanat o- benzyl ) - 2H pht hal azi n-1-one (2) (1. 4qg,
4.75mml) in dry DCM (30m ) in the presence of

([ifreiiel iR AP IRLRS L1 A 425 BN Rfuté FRthAaer VBRNRORE ticklea 1mi,

S ti.c. aci 0.6§ , 5. Onmol fol Lowed b .
b o Pt RIS ot TR SIS & ropp aefd LO-
M&tgreabpo that 80 ertfortks fitiercobBounduBisgle Fak i BT, (INBg, 90% purity)

' ; kU \i i Qm@q ution
aﬂ(az%%& g‘%@ﬁ?éﬁg gﬁr’ﬁc%t'da r {g%gll' i ter E%l% ?ﬁ?\%“ng umgg%éd

urea byproduct. The aqueous phase contained the

(b Byritiessis ofijioan corappdnasas washed with DCM (2x1 O ). The

T NS o R e W
digyosimigeeeligin-4uybmselirersidd43)d £5rgg, AP mmalhircdeld (allbeasadded HBTU
(023 / HBA0AH/] IhEBSthse D8gmimdl) ahldepproptiate enitd (0EBHARIETHeS

ropét i € el o fh bt con BlrRbesh S horBlfadd, | o
PrepRrgfivg HESS purifisatipnaf f or ded a brown solid LG MS

greater than 90% pure fa the title conpound. Single

peak in LC M, (1.8g

90% purity) & and required no
further purificatio z'?'(LQ,—I\/IS SP), RT=3.54ni ns
(MrH) 411. (b) Synth 57 [

¥f 1'Npr@r yo conpounds To a
suspensi on

N, NH .
of {1-[ 2-fl uoro-5-(4-o0xo0-3 i ﬁgdr o- pht hal azi n-1-yl me
t hyl) - phenyl ]-2, 5- di oxo- 1" dazolidin-4-yl)-acetic
0O A4l 1 n DCM (B wnaa. addaod

aci d (424 5rg=rb-—34rrol-r—rrsPEMEr—was—a d
HBTU | E6TPE™324R 0. 85mol ) . | HRTGHY HaRE™ . a8l )
and appgBaopri at ¢ “agne"( 0. 85 ). Thg4.50 508.3
| oo sy
43b *\m 3.91 3.91 561.3
43¢ "~ o7 383 537.4
@
L
; .
43d *\N/\ 08 379 4933
Lng
43e ~ 89 3.72 550.4
i
-~
|




10

15

reaction mxture was stirred for 18 hours at room
tenperature and then purified by preparative HPLC
purification. O NR'" i iNOO a/ NNH F O Conpound

N Pyrity (% Rt (min) M:H 43a 99 4.50 508.
WEUHSEY 581 3 4sc N--) 97 3.83 537.4 O 4‘%&"@3"3’0"3889
WO _

98 3.79 493.3 ~NI 89 3.72 550.4 43e .. ON
20071045877 PCT/ G32006/ 003889 55 43f 99 3.80 537.4

I "NV ~~H 43g 97 3.82 563.4 00 43h N--) 97 4.22

480. 3 | Bfanpl e 8«9 \' . H1[@ NH i N Z8HxN | 837CH |-
I/ INN-~OT\ I—k,/
' OH :

43g \'O\ a7 3.82 563 4
N
@

43h *\N/\I o7 4.22 480.3

Example 8

(a) 2-{3-[2-Fluoro-5-(4-ox0-3,4-difyydro-phthalazin-1-yimethyl)-phenylJ-urido}-propionic acid
(45) | |
To a suspension of 4-(3-isocyanato-benzyl)-2H-phthalazin-1-one (2)(1.4g, 4.7ramol) in dry
DCM (40ml) was added D-aspartic acid (0.455¢g, 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 (20mt) and washed twice with DCM
{2 x 20mi). The combined DCM layers were diied 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 / methano! to remove the desired
gompenent, (Rf of 0.2 in 1: 1 ethyl acetate methanol). Single peak in LC-MS analysis,
(0.79g) requiring no further purification; m/z (LC-MS, ESP), RT=2.70 (M+H) 384;
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-l FOZF 44 45 O NH\ NHNool / ,NOY~ H'"'H
ON~(NHF O/ FO 5W(a)
2- (13- (2-Fl uoro-5-(4-o0xo0-3, 4-di hydro- pht hal azi n-1-yl ne

W@%HM gnyurido}-propionic acid (45) To & pepgranasossse

pension of
4- (3-isocyanat o- benzyl) - 2H ggvahal azin-1-one (2)(1.4q,
4. 7mol ) |n dry DCM (40nl) s added D-aspartic acid
(0.455g, 5.0mol), followed by triethylam ne (1.4m,
(BIF-E oD ( %OX&WIM@WW@MZMQWBQWW)fwdnﬂﬁmetbmﬂﬂdazohdfn&

- Aeapmeraiure for 4 days. The reaction mxture was then

| dr rhe | yt ed
Tkt o ) S TR AE R S ot W B
(@3 AEUMBIDNAY added 2-fAsH-Bionrs- @fbxo\%dfdlmm-mhﬁhemzinﬁaﬂmethy!)-
pﬂé}@ﬂhh&ﬂp%%ﬁﬁ%ﬁ%&% 76 rz ovrﬁ\saﬁomeqeﬁ.é,% é.rre{ lé%o.%' |

uent

erotut g f%%tewam?'@m@ Pl DM egion I the fresrederpduct

Tne feaglidnyiixtere @daa theen lcomebthadeuion vdcoo ammha erutib mathaal iwae subhiited
f&%FG&%ﬁJH HPLb“%ﬁm‘HB isBiated] Q%%qunﬂ"\gf gat e |
ana yS| (0.799)

hanol ). Singlé peak i.n
reqw ring no further purification; mz (LCGM, ESP),-
Bamgle®0 ( MtH) 384; V\D 20071045877 PCT/ GB2006/ 003889

|§@dé#ﬁ% s'é)[egs e Hﬂfb 8||xtf?e| utbohdIAL ﬁ:g&ﬂ%‘%s%fw& iiSed to

de'sB')m soava 22 U@@dets?blv‘@tsi- 83). 8A7-853 @AMy | acet yl
chloride (240ng, 2.Omol) and triethylam ne (0.35m,

;ﬁ? A4 o B g oo mycegr el W PFEIES WD Z59Tore
ones (biony 17,5 Y CipiSiaed SRV (igrn) | oM. (e
3%@!%6}0) (Sight 0 VOGﬁ%tNPQﬂ) (9@%3)5 bit ‘754?!3 g8 lwell PREAPIates (TRADE
MRS TR, i ancping e atghs P Bt o sz Ak sqmpfunds woro

dtfntect ia PSR digheniireibassandonedniations ofbetween d0 dnd (181 oV udia the

DRI at WRSal SOREh T JaE4 ng_I:lf’/oﬁar %f Hﬁ%ﬁ%ﬁg ?@sfgle%%g%?q (emgwas 40

i sol ated, 95% purity, (mns
B n order to assess the inhibitory action of the
compounds, the follow ng assay was used to determ ne

A s e Bty e o
reRgiiangeixtuiexeantaining NG (SuMy (b NABENdBerher Zouhlé SteandedIBNA-oligos.
DeGiEMdREME dndirngdhRive rebdion m@hé M@h&e(n‘?‘b&fﬁﬂaﬂoﬁ\gm\éoﬁ%bund

wgl'% (gr@ 2)\J\rns% in order-[o ce&cu'la?en% ehzyme activities. The plates were then shaken for
2 minutes and incubated at 30°C for 45 minutes. '

Following the incubation, the reactions were quenched by the addition of 50 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 counis 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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10% G ycerol (Sigma) 0.001% NP-40 (Sigma); pH 7.4) in
96 well FlashPl ates (TRADE MARK) (NEN, UK) and
varyi ng concentrations of said inhibitors added. All

were diluted in DVMSO and gave fi
“@%ﬂ@@%@?atlons of between 10 and 0.01 [LM aﬁhﬁﬁiﬁﬁmemg

DVBO being at a final concentration of 1 % per well.
The total assay vol une per Il was 40 20 pl. After
10 mi nutes incubation at 30C the reactions were

initiated by the Gmmﬁfumqwanp+nmﬁﬁﬁ@ﬁm@ m
m xt ur e%@ﬁ?‘ﬁ?ﬁ @fgf WhsittvaGhh e %p& 81% )J
doubl e stranded DNA- oI| DES|gnate §S|t| e and

negati ve reaction wells mere done in conblnatlon Wi th

lG&%@%e%@nééﬁﬂrét%n (amrlﬁapam@afmer‘enwrﬁ&dctm@ ;&ﬂhﬁ&éa é‘re%z

FRAEE oM e dvert e of SFerss SocAadans, hommaly rom 10
1Ebidwontd D.G01 ¢ Sueh Idatalaes,ard ined peanipacitite Wi iWidemitiateased

.tion of 50 gl 30% acetic acid to each
phR R

e plates were then shaken for 1 hour at room
tenperature. 30 The plates were transferred to a
Nl'n‘pﬁpthl.mﬂs e (ARADIE IS thafPa.a GBI The Idwih@Eompounds had an ICs,

P TN T T e

a@hiﬁ%%ﬂ&3€3’43&%@5%%zynﬁ activity for each conpound
is then cal culated using the foll ow ng equation: WD

1%88’7{5—:8’{5% lzacf> C’I{Ié C)I'%gl/ﬁ]g(glﬁl %ig: é‘g?ﬁ Q}éc nh b |? H@Q‘h'%so of control cell
goevdh givided lzyﬁhﬁ |IGarer nelhgseyeth i+ FAREIHbitPIOG Bwitainbibison ¢unes for both

déﬁt&ﬂ@rﬁbtdoﬁbbm t@btembmréﬂ%@sreaeh@ &%}éingaaﬁﬁ édéhttrbfetﬁzﬁ

b at ed,
e PP A7 <61 oS i Beinirad iGHGSd Fospritet of 02
0.5 wicror0lab Tivlcdoventritions oGBS pivte dﬁercdra:h@&mvatwmslgmm e

éé‘ﬁ%ﬁ:v»@rﬁu&%@&&éﬁ hahy 4 %dl‘fﬁﬁuo&%aﬂheﬁ d eB§¥sé Qﬁék%ﬁ

nFound pot enci es.
(6? e cqlifiistns cytojauicityransay fe*r INGANERY-dRUSBSTRgRNE: M{aﬂ éianoer
[hsE20, 1107-11 £5.52,00@AI0: s Wik s&iebinto 38k wOiCef alfﬁabcdtomed 96-well

réééﬂteﬂ'g]a%a 2 §1 vblu%??’lcﬁé %Q%@%Jbg%g gug B ggl.l?l”g atl:?ﬁg Bg)blls were either
repkace wiﬂame@a]alﬁa@vromﬂh(rﬁmqomrammg CORP dnnibiter 4t final concentration of

(1935?2\%1%1 Qg Ieg]elﬂsrvé?e élﬁ)tw'eg tcp%g\ﬁr R#a lftﬁﬁg' 1q{oupl%?%r5 Qe é&@ﬂh!m of MMS at

A RS ST HP LN O 21 rb. & G L0yiofre tosifher unbestackcslls or
FONREP IO Atk diceBAt@ls BEdtbBwitiFARPINHIG: R6RSH4I6 Bscifto bddBss the

ﬁ%ﬁghﬁ%ngggq A%gg%ﬁxér15 met hanesul f onate (MVB).

s were'used at a fixed concentration
of 0.2 or O 5 mcronolar. The concentrations of MG
O Werd eftfora flirfieg 86 héuwsbdlork Geplling i@l media and allowing the cells to

graw for a further 72 hours at 37°C. The media was then removed and the cells fixed with

100;ﬂ of ice cold 10% (w/v) trichloroacetic acid. The plates were incubated at 4°C for 20
minutes and then washed four times with water. Each well of cells was then stained with
100ul of 0.4% (whv) SRB in 1% acetic acid for 20 minutes before washing four times with 1% -
acetic acid. Plates were then dried for 2 hours at room femperature. The dye from the
stained cells was solubilized by the addition of 100uf 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.



10

15

20

25

30

35

Cell growth was assessed using the sul forhodam ne B
(SRB) assay (Skehan, P.,-et at, (1990) New
calorinmetri c cytotoxicity assay for anticancer-drug
; %8} %—ﬂ% . Natl. Cancer Inst. 82, 1107- B2006/003889
a cells were seeded into each well "of a
flat-bottonmed 96-well 20 mgrotiter plate in a vol une
of 100 | and i ncubated for hours at 37C. Cells were
either replaced with nmedia alone or with nedia
contai ning PARP inhibitor at a final concentration of |
Wosbof te @pburfiitederinad a\WEL .t 200hBwed oirdorgr ow for a
further 1 hour before the addition of MVS at a range
of concentrations (typically 0, 1, 2, 3, 5 7 and 10
Jodubifity ass@yei t her untreated cells or PARP inhibitor

A {yﬁéﬁi 8éhaf Blal Bay ELhde8 td 488 @eh tlubiity Bﬂﬁ@cérﬁ}fbumsl d¥khe present

BERE TE T Bhe e o SRE R Vel g fisonete

HuGerad salipe (pbf)at eHI7eh Tiaxcsanples b aﬂ@ﬂh\ﬂ@dmuélblﬂm\mrﬂ@ﬁ govent (with
éﬁglglllg? idr 90 hGOW hGh te!?np@:*éﬂr@ eiiﬁe?@xad’ﬂéﬁénﬁ th%tsaﬁgi@s wT'?o@ visually

th
L I i S
qehizifugsd oeiltared o< ndxatsad tatenbd@: merlukOmaeriakiand thessolatieh analysed
i B&Bnﬁ%ﬁéaggtz.&%&ﬂg.etwﬁw%ﬁda« y@&&{s anéﬁaml@.ovga!ngegto &ﬁllnila?

iR S0 Shecieast B8 PRI AL HPLE (58 e tiaiedray
d&tdchr)lro%th@ﬁa&ﬁp!@wﬂoe compdraatie the wesaef thh peakdramettie HNMSPsolution

A B P ety
weight oigampleitaiken far dnjlsl q‘gqo ution. ﬁhgpggnmnés @@ g sampie will be

@hheteRf dolule i DRSO IR Gdvak WES fbiGesting M nut es before
measuring the 35 optical density at 564nMon a

M croquant mcrotiter plate reader. WO 20071045877
Prymatrpbe 6710 08B 9ealGEeayhd kpwipg ke e@w%@h‘atofﬁl&ﬁr@tﬂa*

Lafies, iIREEMmaty RB0MaRltaledor more. Sol ubility assay 5
A typical assay that may be used to assess the
solubility of the conpounds of the present invention
Prepasefion of $amies The sol ubility of the conpound is

ﬁa%ﬁeﬁﬁg & théd sé{ra;t!@rs w@ibﬁe&ﬁ&&lﬂfé@hﬁo a hllhﬁ!fg%s&dai%ail ERRty 1.0mof
\é%ﬁﬂ, 1)’?"8??52{”@6" A D g%l i{)sf Par eﬁ,&l Eﬁglt\néﬂ\f?&i?ésgm%ed forupto
hointes masslsmﬂwmpmtﬁthﬁsehd Aihe samplefeare friaineddt roofdemperature
BRI, Q}Makll'\g B&aly br%i’&ﬂ ls!’xéker ?Mﬁl@@f@ eié?mﬁieﬁ!&éﬁﬂ"lﬁ%eﬁdiﬁo
resengce/ apse S
R B TP ADPoP Py BY i i el Sudf{ g Bhingea
ordifitered tireugblaulSpmifiters ol reinovedmedluble enatirhif ﬂegrrﬁsamtaamﬂﬁhﬁfﬁrafe
&arféhygtgettg Eg?ﬁﬂﬁneséﬂn%!&itﬂahényof He cbBolr®in s@luh&i gﬁ& d@lfthg tallll %a?p!es as
RORAE DYSG- 2000 Bech ey Datrb S ioe A o ppes oo
itjesting gl tdneplel io deplieate.aVhe rdadrawt sol)bififyrtahcamles deterpingd using this
DI\% 4@ ﬁo:ﬁﬂglﬁalr[ﬁﬁ’gl%f)th% BRight @l@n%ﬁvﬂeﬁ By A& AKurh& 8M3ohBR used.

O solution (dilutedto the sane concentration as
t he sanple) and quantlfl ed taking into account the 15
negbdf Tedhngiaepl e taken for initial dissolution. The

PRSUARIE 97 dubjefBElR 1A ulilfa AR Miciinkts Ainstrument (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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conpletely soluble in DMSO at the | evels used for
testing. Conparing the ratio of the peak areas, and
knowi ng the concentration of the original sanples,

ility may be cal cul ated. 20 Prepar gjd
wégﬁ%‘i?ogésqp : B3k Rbes003889

S About 1 ng of the sanple is wei ghed
accurately into a 4-m gl ass; vial and exactly 1.0 m
of water, aqueous buffer or 9DI\/[SO, is added to it by

ipette. Each vial is ultrasonicated for up to 2
ﬁPﬁ\?P@%ﬁeﬁ‘o‘"Qéfgiaﬂue%lf‘%‘l“i%'ﬁti on of the solid. The
Blabilelpeaseds € 011 &4 fainikegtidih At@anitiieenper at ure 25 for 20

R B S OO T

pPw s g8mip®ence of un-dissol ved solid. The sanples

 Bieotidndolme CION ikjebtieg @ a 20 1obp.| | t ered through a 0. 45pm

| [ [.ubl jal if ( ,
el otbfnd RN 5030 U B o8P (L0t it Bo i bt s
winviepdhandieploioribe stevtiraxtonditiap., (Taistreay hdinhagified ij nedebsary to obtain
BB D8tk gfggmsppri ate with DVSO. 20pl is injected
QEI‘g‘?:t%?l?iﬁ@g‘gﬁ%ﬂ”gi%%éég%ﬂgm hod shown bel ow, 30

i Wpl i cate. The maxi num
solubility that can be determ ned using this nethod

DSarffRlifeors¥mbedmo/ M, the wei ght taken divided by
sol vent used. . Anal yti cal Techni ques

t he vol une of . . cal Techn
e S&ANPTeR ohihe samplf wials septaiting e RRsegYs ditytion ivigaigsyvhether or
it heenmpaund @ sohbterinithetiufié¢reat thaBmnesitriatonl efnttis novistitiblé, €5¢ should
B B ol e oftinadh ot n%g"P%hﬁﬂﬂiﬁﬁ9W§%§9‘ear=
Y e BcnimEoY NEat RSS! B93SB ST to fsbi DMSSh mlessa
degfdalidnadjthe cusipdLo i< oderiredl; fulslzihbied PdasiBle Bn the@hrbr¥ogram.
formc acid in Acetonitrile Colum - Jones
Chr omat ogr aphy CGenesis 4p C18 columm, 4.6 x 50mm
Hegrpumptian g tiat thesampipewill b pomprittelyreolmtnin DM§Q: terake the
peak siz@oAEldd tanoihat SRR B Yeflect FI0%0 idll,lfﬁzgtyat%ﬁﬁ%ﬁw?ﬁ% dflutions
Lo ( 9 t di .n er r.
ol st Bocn i i, DMt R o e kR afs efgrires
TornPMSREgluti Kérsiompleyeight in BMSSssolution/diytiordt ai n - bet t er
separation of peaks). PDA detection scanning from

gt;gliﬁ,g\sé%pnm 10 Quantification of Sanpl es

Atypical assay that may be used to assess the stability of the compounds of the present
invention is as follows. The stability of the compounds is assessed in various agueous
solutions and phosphate-buffered saline (pbs). The samples will be tested at nominal pH 2, _
7.4 (pbs) and 9. These values are chosen o reflect the conditions encountered in the gut
during digestion (about pH 2 up fo about pH 9), and in blood plasma (nominal pH 7.4).

The samples are dissolved in methano/DMSO to prepare a stock solution. The stock
solution is then diluted to give aqueous solutions at a nominal pH of 2, 7.4 and 9, Samples
are analysed immediately to give initial values for purity and possible related compounds.
The samples are then retained at {usually) room temperature, and re-analysed after 2 hours,
6 hours, 24 hours and 2 days (nominal).

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 agqueous
buffer after the given time period.
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Initial exam nation of the sanple vials containing

t he aqueous dilution indicates whether or not the

corrpound is sol ubI e in that buffer at that

w‘bo %gﬁtl on. it is not soluble, this SW/(?Bzupﬁoossss)
ed in the concentration obtained in solution

by HPLC/I\/IS If the solution js clear, 15 then the

concentration in aqueous sol Vent shoul d be similar to

that in DVMBO, unless degradation of the conpound has

occurred; this should be visible on the chromatogram

Ph@a:ammmh@ms&afsmﬁest hat the sanples will be

tﬂg IlS ﬁé glg%/orf %\% ?ﬁg? eﬂc%@ l’ﬁE%%ll? {xt?é %@%’elaand apprommately
m!suqf imethepol issasidadionly lftsalatlontm@t apmhpletp mib-szmaorfs seldnt, a further
8anl.ee cheMeo h&ﬁﬁi&e& iﬂ% fﬁﬂ"éﬁlutudn"‘aﬁ’@ng‘-’d%ﬂéﬂld' Hetaﬁodta oﬂﬁlnm This

g é/ﬁﬁ grﬁ rpé’ orﬂtzgll),' {st en c%&é% tﬁ?ﬁx)mﬁe ’er S %ﬁ,]tﬁe m%a‘ sar?'npie (b)
mnaﬁnurq HG aﬁ@@aypw,t(y)mb@aﬂpl‘dé% ayd {dheary dije NeOH sisdhottpH 9. The

pig 8RsEh HillBorbik ﬂ@n'chéd(e@éndtnhﬁdqma%é‘ﬁ tHéfdeElhﬁ v@ﬁn@ stﬁJBH may

ent
B Qe BB SRt Themiiions Sin b ahgtervals
alited thetioi§al ratmpleblofafier fedthe délaynivetpihe HPLT kealgssrpilisamples hould
Bédifua56/80 Hith DRIBOior Bjeliion oftotné RPSY, and 9. These
val ues are chosen to r e]J 'ect the conditions
encountered in the gut during digestion (about pH 2.
lie faopleb atetrefpirled it roan thniparahircior? phupsinEialyniten sdlsapples as

Aot d ilurwsﬁmb M ndii ki %%Mﬁ dzdé.ﬁlllg r@%@ﬁ Qﬁ@%l.(? L using the

que pare a stoc u ion. sol ut1on .
REapd ghown pelgwe iniegfing @l sapipiss drsdupbate: i The gbaye '%ren@eﬁ?muerﬁ hours,
prhoufs dhd 2Hags @oahingl tinBaiples . are anal ysed i mmedi atel y
to give initial values for purity and possible .

rel ated conpounds. The sanples are then retained at
{erbiieg! 799nig8e t enper at ure, and re-anal ysed after 2
TieLamples GilletBjectddho |IlQlM$usﬁf@@ \Bate@Whcrbmads 208hstrumdat (or

Jc@gﬁ,a%{».ﬁ&kﬂ{egt C?me?ef}%%?@o @%ﬁ' Bethl s aqueous buffer

ST i G assessed by
W@Wﬁa"ﬂ'}?@ﬁfﬁsﬂ‘? Wﬁ@smlmvdegr am of the sanple at

S@nhsh@frowimstohabog n aqueous buffer after the given
g %\D 2007/ 045877 PCT/ GB2006/ 003889 60
rep |on 3 &

AP JLPE 3¢ sanpl es About 5 - 6 g of
Mweﬁ’b@ﬁ@l%‘i)é%éwmemdew‘cammiar ed into a 4-m gl ass

&dnahn a%e@@ﬁf&é&d@?&pﬁ\} Menealsu]m@t-,omfﬁﬁ hanokonks added to
ho mte Bollutlonls not co ete in this organi c

W Feh lf‘urther 5 0.5 1 Or. of DMSO i s added; the
NGW VQIQMGtﬁﬂathslttloemngZ@hbeu d be about 2.0ng/m .

aﬁ?ﬁm 23 rE)1 at QS‘Q@FS%: BSRing ttd ﬁa/o B%ﬂ%r{?iﬁﬁnﬁ’t& ll‘lt)ﬂﬁg b fS)r four

paplgs: Shef &\é\‘g‘fﬂéﬁe i’”"&’oﬁ?ﬁ‘? *'%Fi Q his gy ﬁwdﬁ@dﬁmsiﬁwtaﬁﬁam
Kedpr separgtiaidf péaksNaOH at about pH 9. The pH of each
%Aﬁtéﬁenéﬁnﬂlgﬂorﬁﬁﬁ?ﬂé% qfid noted; if not close to

t he desired may be adJ usted with
dilute acid or alkali, as appropriate. These
Aksbssrieong Saabdiiynade at i nterval s

The chromatogram peak areas of the samples at the various pH's are compared aiter any
given time interval with those from the initial analysis at time zero. The DS peak should be
quantificd as a percentage of the initial sample, and the values tabulated.
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10 after the "initial' sanple, to allow for the del ay
due to the HPLC anal ysis. Abfi sanples should be
diluted 50/50 with DMSO prior to injection onto the
HPLC. The sanples are retained at roomtenperature
cLamms for 2 hours initially, then sub-sanples as above
diluting 50/50 with DMSO prior to injection. 20pl is
1. A comratnddf ietforrpa APLC using the 15 net hod shown
bel ow, injecting all sanpleg in duplicate. The above
IS repeated after 6 houis, 24 hours and 2 days

(nomnal tine intervals alyi4 cal Techni ques The .
sanples will be subjecte¢d ko UG/ MS usi ng a Waters
M cromass ZQ i nstrument gfON= equi val ent) wi-th test
paraneters typically as folljows._pWaters M cromass ZQ
in positive ion node. Scanni @gpf rommz 150 to 900
Mobi | e phase A - 0.1% aqueous fornmic acid Mobile
wherein: phase B - 0.1 % formc acid in Acetonitrile 25 Col um
- Jones Chr 19]0) ' 4
A and B ogglt BRrE USRS T bty SUERACABRG, falol, Nz halo o
hydroxy; i nj ection into a 20pl |oop. Gadient - starting at
Di Selec?S%pA/_S% B, rising to 95% B after 5 m nutes, holding
IS ef&for four mnutes, then back to the starting
(i} conditions. (This may be nodified if necessary to
,obtain 30 better separation of peaks). PDA detection
YY ednning from 210 to 400nm Assessnent of Stability
' ~The chromat ogram peak areas of the sanples at the
“Alari querdY! is saketcaaIRCEhral N, insylectds frgn@in and e Y° is selected
' interval with those fromthe initial analysis at tine
from CH, &£,30d Ni@@dps peak should be quantified as a

*

(ii) percentage of the initial sanple, and the val ues

‘tabulated. 61 CLAIMS 1. A conmpound of the formula

RPis: -

and Q ,where Qis O or S;

wherein
RV is selected from H and C, alkyl, optionaily substituted at its terminus by a carboxy, ester or amido

‘group;

X is selected from a single bond, NH and CHy;

Y is CR°'R®%

RS and R®? are independently selected from H and Cy4 alkyl,
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5 wherein: A and B together represent a fused benzene
ring, optionally substituted2by C, _, al koxy, NH2,
hal,o or hydroxy; Dis selected from (i) YY ~ 10
r,”where Y is selected fromCH and N, Y2 is sel ected
where if RfN' Qﬁﬂ RFt aBGH, NS Mayibe 56 lafigt estichaiysuBktitutsd =t itehhinasibly a carboxy or
i) Q ¢ Qand Qwhere Qis Oor S; Ris: RNL |
anamfdoaoum X Y /NYY 15 O wherein R'' is selected fromH
and Cl A al kyl, optlonally substituted at its term nus
by a car box est m do roup; X i I
2 Apdmmmeasarinons s b e s Tsifersnd g § EERen by halo

and RO2 are |ndependently selected fromH and C'

al kyl, 62 where if RN. dR.
5. A GIRRIeCoRG ' ST S 3 e PR soBég i Bhenyiene,
fluoro-pheh§iche)pyridylend Mudsvpytdiylghe UnranyleBe aAd dnmmmmlanaccor di ng
to claiml1, wherein the fused bezene ring is
substituted by halo. 3. A conmpound according to
4. . A ebrhpsuindcdcebiinly torclatha, whareimbés sslect& fremsel ect ed from
phenyl ene, fl uoro-phen Ieng pyr|dylene

f 1 uro-pyrdiy€ne f Urg s 10 4.
- A conpound af d| ng t a|m ereln D|
sel ect ed fro | F *

U\o/\@/

5. A compound according to claim 4, wherein D is selected from:
OO o
| FNF S _
6. A corhpound according to claim 5., wherein D is:

L

7. A compound according to any one of claims 1 to 6, wherein Xis a ﬁ_imn‘glle"bpind. |
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iN of S5. A conmpound according to claim4, wherein D
is selected from * | ** |- &8N* S/ * 15 6. A
conpound according to claimb5, wherein-Dis: F 20 7.
Aconmpound according to any one of clains 1 to_6,
8. Waalofipdudd aceording @ eaipondvheb8in aBleast arend &R RARC! and R% is not
hvd according to claim7, wherein at |east one of RN,
YArog®- and Rc2 is not hydrogen. 5 9. A conpound
according to either claim7 or claima8, wherein at

| east one of Rc¢' and ] ct
o fgmPotts Sicaring BURteLeRh RS apf eCihereiBtidustpns ol R°" and
R isBeleoted, from€f calkylR'' is Cl4 al kyl, substituted at its
termnus with a carboxy, am do group or ester group.

10 11. A conpound according to clain110,_mﬂ$(ein t he
10. s Abshipourt hecdriing halamPor ofsddinis ite Sowhepeup, is Ggetliidr

substi@dig;%{1 ?tégq?%ﬁlﬁlko\gfgﬁn% gé%g&%%%& g{%lbla?gstéf gro@pl ached, is

ccord to any one of clains

1to 6, wherein Xis NH, and Rc' and Rc2 15 are H

13. : j t : [ i i
1. AR SABE FERATT0 K (R Bl GhR fETonft R71Said amido
groupplogetirecwith thealitregemptemttd whichdheyr arg iatigchede israyelid

according to any one of clains 1 to 13 and a

pharmaceutical ly acceptable carrier or diluent. 15. . o
12.  Theompouond agcarding deiary erceofradaimg tte SawpersieX srNid| gid8~ and R
arenl to 13 in the preparation of a nedicanent for: 25

(a) preventing pol y(ADP-ri bose) chain formation by

inhibiting the activity of cellular PARP (PARP-1
13, AR oﬁﬁ@%&@&rﬁiné% ab6nd HERIFRNT o &f whi@FF)AECH,, and RS and R®2

dlseaég; septic Shock; ischaemic injury, both
are Hcerebral and cardiovascul ar; reperfusion injury,

both cerebral and cardi ovascul ar; neurotoxicity,

including acute and chronic treatnments for stroke

14, aAdRENREeISEISOMRElias COMALTRY P SMPEURTRerdingto any one of claims

1 to 153hk A/PBHAASEUHLA G BTeEptabIs GRS oPdifuRpt tis,
I nfl ammatory bowel disease, ulcerative colitis and

~Crohn's disease; nultiple. sclerosis; secondary
15.  efrhgcks oPh comph&IESGcoREinyR) dnyasheldi@ladRaill € 13 in the preparation of a

medicament for:
(a)  preventing poly(ADP-ribose) chain formation by inhibiting the activity of cellular PARP
(PARP-1 and/or PARP-2}; B

(b) the treatment of: vascular disease; septic shock; iscEaemic injury, both cerebral and

cardiovascular; reperfusion injury, both cerebral and cardiovascular; neurotoxicity, including
acute and chronic treatments for stroke and Parkinsons disease; haemorraghic shock;
inflammafory’dis;ase's, such as arthritis, inflammatory b;ﬁwel 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
inhit;ition of the activity of PARP; ;

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

ionizing radiation or chemotherapeutic agents.



treatnment of cytoxicity follow ng cardi ovascul ar
surgery or diseases aneliorgded by the inhibition of
. the activity of PARP; (c) use as an adjunct in cancer
t herapy or for potentiating tumour cells for
16. t TRALS®BEa ¥érhpoundadcoming to any adé af tlaimsot to 13 in the preparation of a

chenot her apeuti ¢ ents. . 64. 16 . .The uyse .
medicgBRBLENEHe @gv%ntr@gweawy'CBr\Se‘J’%‘?‘?'ea"5”. 1#3RoBpg b Recombination
(HR) dependst DN ouble stfardl breail{ISByeapaif adtivithe t r eat nent  of

cancer which is deficient in Honol ogous Reconbi nation

(HR) dependent DNA doubl e strand break (DSB) repair
17. aThé bd ¥f a Bordgountinctisiingdtb aay coapbdaithsat totdlinrige preparatopm pf

f clai 13 i X
o mo B0t ATl e A SRR e
by the inhibition of PARP.



