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WD 2006/ 021801 PCT/ GB2005/ 003343 1 4- HETEROARYLMETHYL
SUBSTI TUTED PHTHALAZI NONE DERI VATI VES The present

WO pwefrison rel ates to phthal azi none deri vati veBCT/@Ba005/003343
their use as pharnaceuticals. |In particular, the
present invention relates to1the use of these
conpounds to inhibit the 5 activity of the enzyne poly

(ADP-ri bose e-1. als
R R R AR S R R
commonly referred to as PARP-1. The manmmal i an enzyne
PARP-1 (a 11 3-kDa mnul ti domai n protein) has been
Thempéseatibethtiomretates to phipaakihomgdeniatDiE) add theejrause las phegimaceuticals.
I [ I [
in Sptaﬁlcﬁ*?ak tiluet yri%e%t fn@%lﬂgﬂ Srefﬁ?tg%gﬂgé aﬁk&*t esQ Cgﬁilp&ghd%nhlblt the
acmnwaﬁmenayme Baip (ADRtohasg Ppoly e Egy!, alw@“cmrﬁﬁ rgply&‘f\D&m y
riboSDE it Re 284 pHP hmmrb@wﬁar@fms!en@{dmﬁn@ﬁm@easo as PARP-1.
proteins, t hat ™ al di spl ay a certain | evel honol ogy
in their catalytlc doimain but differ in their
THeghdrithallanfenpghé PARP-1((Arre3-&Da aiultidoﬁhioe,&say)shas b261 8)plicated in the

89 a P- i ; LG
oS b e b0 PRl ALt o
donhie serandiibrabhst (DANamrs, \ef &y Bmceereu. A2 2240:2a8(199%Nk
occurrence of DNA strand breaks, making them unique in
the fam| It is now known that PARP-1 partici pates
TherfamilyefiFobt (DBFbDRE-NOMEFases Pev BCiugpsarpid (Ripratyngethat al

dig d Edr@ftibRNhoR@bdy iF indirdaitic BbimbRIsRNbiFed ih @ir cellular functions

apopt osi s,
(ATt Barspk D PR ANC LR GRSt 2B Fpgne
mérdber)}\dtﬁtBP,dRPE@agnﬁr thetsolelenzyridsstwirose c@elytic a@8ifylgre stimulated by
76- 19 h
b Rpre g et R HREERe iR SR A"
identified its |rrportance in the formation of poly
it %ﬁ% %}B\?Rﬁﬁ%} Pﬁﬂ@'ﬂ%rﬁ@iﬁamsﬁn Ebﬁrle@ﬁglp wﬁ%&%&f fgjrlﬁt!;)ﬁbl g1fclud|ng gene
anpplifeadionscell EW%F'E@V"%@“ @P@Pw% b@%ﬁ%&ﬁ?@g as well as
effeRtsl crmg@lbm‘efn%rléraﬁh ameeHrbrAodohRSTab)lity (GhaddINAFagagma, et al., Nature

act | vat - utilizes NAD+ to synthesize poly
GF’AD'FL;(ﬂ i@g 983)153 variety of nuclear target proteins,

i ncl udi ng topoi soner ases, histones and PARP itself

&%gg?i %ha@arﬁﬁ%%‘ﬁ%kﬁﬁm ﬁul ?@ . ongﬂ%@’“ﬁ oth&éﬁocesses has

idantified itatmngrianaehn ingl forgadion Oftnoafr( Brrrbmse)&ha'n'fiwﬁhm the cellular
mﬁﬂ@u@)\lﬁvaug /?‘RE ahdd8lHd &Y Abﬁ’ lﬂb&?@ﬁoﬁ & Fr&tBink: SEHZ?FnSI@ y and

nucl e; VA0-transtorned fibro E 8\%1
B!o@ewe'rﬁ'@“f@émes SRHPeEY R @sﬂle&%z&i e O %P@ﬁ@?vated PARP-1
uiRingsy/NBRD BiotslyMhésizd fon(ADPeribose)in\ealagistly of oudleHr tdrgetlpoutsite s

g eSS0 96S sb i ea it sesy Ry, ool Bl Bioohe o
CBmown., 368 1-BX(Pp998y oi . Med., 149, 933-938 (1975); and
Hrai, et al., Cancer Res 43, 3441-3446 (1983)).

More recently in malignant pr ostate tunours
Poly (ADP-ribosyl)ation has also been associated with malignant transformation. For

example, PARP-1 activity is higher in the isolated nuclei of SV40-transformed fibroblasts,
while both leukemic cells and colon cancer cells show higher enzyme activity than the
equivalent normal leukocytes and colon mucosa (Miwa, et al., Arch. Biochem. Biophys., 181,
313-321 (1977); Burzio, et al., Proc. Soc. Exp. Bioi. Med., 149, 933-938 (1975); and Hirai, et
al., Cancer Res., 43, 3441-3446 (1983)). More recently in malignant prostate tumours
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WO 2006/ 021801 PCT/ GB2005/ 003343 2 conpared to benign
prostate cells significantly increased | evels of
W@ews0zISPARP  (predom nantly PARP-1) have beenPCT/GB2005/003343
identified associated with higher |levels of genetic
instability (Mnealy, et al.2 Anticancer Res., 23,
1473-1478 (2003)) 5 A nunber of | ow nol ecul ar-wei ght
i nhi bitors of PARP-1 have been used to el ucjidate the
compatadite Renion retatsrceppsignificapty. ipFreaeg s vatsi B Actvis AR
(pree:re]mn@nw rmm?h }P li(‘avg Ibeai ?@nwﬂeﬂ Bsgclydatiihmigher@oss 5f gdnbic
i.n i,tion o ea ease in
T N I T *‘Wéb@%’maoz et
al ., Nature, 283, 593-596 (1980); Berger,
A g&gb&tolf W éaﬂrgﬂa’ g?hl' ﬁ%gmoré oﬂ-ﬁAIﬁlgqq%)/% beel‘ﬁJsed to elucidate the

sequent ) tors have been

fuaeiiensl cele ph@he@f%?cw@smaﬂp'am RNA eRai- e@pf@l*r%@eat%ﬂ/wﬁh alkylating

ag%ﬁf%pfhew.mntdﬂ eAReg@dc{s t@a n?ﬂle@mdréﬁsém bﬁmaianddaa%@e and cell
rLt1Ls (0]

kxﬁn@%(kacmef al. é\[fittgf'%, 2(8f9%94§)-596ég§ﬁ%?§(eéger Ii? ﬁad/at/pﬁtResgarch 101,
4Ra¢iosb)). Bioi., 75, 91-100 (1999)). PARP inhibitors

have been reported to be effective in radio

sensitising hypoxic tumour cells 15 (US 5,032,617, US
Sths24ienild Suanidhit®rs havilhe®b 3hown to enbanceitie effactsof rastidtion response

b); é!{b? ?lﬁ&ﬁ@rg ir of ggtgg%ng\eﬂ%l Qefnmﬁg%ggeﬂ- Hgﬁ‘régalp'ﬁ%f)sig)ournal of

sensitisatlon

Cenyper, \ﬂ@r(‘}unpb\)\ll)d@é'é%(@ﬁ‘l} Sdhligkerosf &f-RaMnBadat. Bipi. 5, 91-100 (1999)).
PARP HhibitorkGald bee%gre e@gggél)eﬁ‘ec'[_‘ 1223 hh&flé@ér%ltlsﬁﬁﬁﬁpo%c tumour cells

knockout"bPAR p
(B8 17: DS 5915758 30A oS B o) A s PG s pica
lnMr]l?ltlbrﬁ amﬁw-m Nar(dWARR- Z)Eél\(/:ljlal’ty_ is alce E%c@@ﬁgﬁh@narﬁ@ﬂsﬁﬁﬁﬁsation to

r e [ , t

vty doed S tedRlcRgn s B Bancfh 48Uy 0000l -

data indicates that PARP-1 and PARP-2 possess both
FOMRIhERPDAYeP kaqoﬂ(eﬂt (f—’ﬁﬁ\*nﬂgé}ﬁmﬁlg @ﬁﬂlﬂ)l@dﬁ\ohﬁ |n§t£lﬁht¥ in response to

mal Nt enance o enom ¢ st

alkylatngagenth gnd a—,&rgaéitaélo Wangs et @ Gé@esnlﬁpmlf Eq §09-g20 g|995 ); Menissier
dEMBRia, ¢t al., PAAcONatl. 2888 -SeR OB A( 88G3D3-73E5(1807)P! Mork@écent data

reienea ot PARB e b S S Ao et S35 e Hntons i
trregmmémﬁce of genpfifrdtability, nedkin.theniBbeth Iriterestitig darbsts (Méxdssier de

14 9 , J. din. Invest.,
N% 9%3E9§%??13%9 §§§§§§§§ Oﬁghical DNA dana;esthat

Ieads to strand breaks in DNA which are subsequently

Arr818 %WIHAﬁm R gfﬁﬁ%e}n detrondr A& iAlcerdin AN LIEH @%ds@g septic shock,

tor to such disease states as _shown by

Ischaﬁnm inis¥y andnsuetoxaity §pantet, e4pl, Biochim. r@éfmhb% e‘\cta ﬁa@‘s‘* 1-7 (1989);
s§§oo 8183/49 &1ihOBdast., $0Y, #23-245 /997)) P@%en Mafidal DM@ama&mhat leads
93, 4688- 4692 199 %Fy
QRO BEARBROS (P EEP B BB QI 5 FARPA, & & eor
cpatihaige ek & ich di@emtaitém@ shosh by IPARP- Bindibttor stidieal(Cosi, et al.,
SRS osoh Mot 36\0R%s (RGday, Shid>ofr, Pl Rbe. 494057 19408 93, 4688-4692
(1996)). More recently, PARP has been demonstrated to play a role in the pathogenesis of
haemorrhagic shock (Liaudet, et al., Proc. Natl. Acad. Sci. U.S.A., 97(3), 10203-10208
(2000)).

It has also been demonstrated that efficient retroviral infection of mammalian cells is biocked
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(2000)). 35 It has al so been denobnstrated that

efficient retroviral infection of mammalian cells is
whb@ekzdoND 2006/ 021801 PCT/ GB2005/ 003343 3 bRCT/B682005/003343

i nhibition of PARP-1 activity. Such inhibition of

reconmbi nant retroviral vector3infections was shown to

occur in various different cell types (Gaken, et a

J. Virology, 70(6), 3992- 4000 (1996)). Inhibitors of

RARPinlibltiaw ef RARR-1 ety ieh inhiRiionfop Fecombingr getrgyiral vector infections

t kent BEAAL yramo/ 0(6), 3992-
@%gfggggi@ccgl E/gs@&fs%%fewcémﬁéqes IoGY20(e),

reover i nhi bitio |

4996 61798) dahibitorelef RARR-H daymibes besn deyPIRRELAL ‘%ﬁ&?‘%\“uaé‘ fvicd
thé‘rablblgﬁﬁh hichr@p hrasthen( (Rt bansseryl Ol ark, Biochem

Bi ophys. Res. Comm, 201(2) 665-672 (1994)) Thi's

may be related to the role that PARP plays in

orRbved) PARR1 treviivaras beercspeonlated ¢ delalathelionges ghaging chafacteristics
|PHHP18‘I1\?%rPBIast§§Qat}an?a§§ Elark, %@ocﬁ@m(éﬁ @)s) Resl@o}%ﬁ&ol(z) 665-672

S ar hou 'evant to
t1ee48}. b mey bé rﬁiatmt\@foﬁe m@y@RP ﬂpggag@ﬁt@ﬁfa%or@re function

@%&cﬁa% Fdg %;Hz(% rWahﬁéé)enPQi(W%@s@g’égw vation in the

ogen Shock and I'nflanmmation, In PARP as a
Ther apeutic Target; Ed J. Zhang, 2002 by CRC Press;
ﬂ‘ﬁﬂPZIQAﬁlblto\vﬂ &8 laftbitRightab bk irdlevadt togiey eddirnent Bf mﬂammbtory bowel

élgg%ggl%zo glq é%(ﬁé p') @lﬁgggﬁé@s@?% 4%%ag'%§ﬂgthgu9 ]('H% P%thogenesns of

Sasdkrand miflasimatibn, \ne PARRes iadTherap2 e, Tar@,@ Je8hang; 2000y, CRC

géeggﬁ%% ez§4f %gfg@%gﬁﬁg‘a%ﬁlgggévf Wnﬁ)h"gbfayﬁhxs(q 509-517 (2004))
phd Bahasidiseass @ijmmpbEhdy akieh/. 5.’&18%6@3#@@% kivei Ryl 279,
%#ﬁ1%%gpgwgﬁf have the general 20 fornula: O Al (

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

Bomb%f B RF&BANhRM N have-gréviovdlyl desgibed (RDE2/36676)eatrss ©f 1(2H)-

%lr'\t%alg;nénheecofm%rounc!s wméR act as PARP inhibitors. The compounds have the general

0O
A
)0
_~N
B
Re

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

formula:

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

0
A
T
~N
B
R

where R represent one or more optional substituents.
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A %1'~-N B R 25 where R represent one or nore
opti onal substituents. WO 2006/ 021801

wEFANABR005/ 003343 4 The present inventors haREr/GB8m05/003343

di scovered that conpounds where Ris of a certain

nature and the phenyl group #s replaced exhibit
surprising levels of inhibition of the activity of

PARP, and/or of potentiation of tunour cells to )
ThadresendpEpiorahryeien dassverebiiat soatPqpndssvhese Ris of a certain nature

MG SHen Gl gYouplid Repldce & bxrisiidRedisiaf 1dvbie opinBiBEIBH of thy attivitpsf PARP,
provi

des a ¢ d of the f | -. '
R nirpyrtaden b o9t ooty End iopg b irplles

chemcally protected fornms, and prodrugs thereof

wherein: . A.and B t ' Lyl )

AePebures™ Flot ARG RO SR BloyfBs BBORBARY e formuta 1
Ris 1 or 2 and if X = CRXRY

el ected fromthe group consisting

of H, optionally suqst tub¥d C1_20 alkyl, C5_20 aryl,

C3-20 heterocyclyl,! ade, thigamdo, ester, acyl,

and sul fonyl groupsB RYJis selefted fromH, hydroxy,.

am no; 15 or Rx and RY ne s!-'-ﬁp«ﬂ%rWIa spiro-C3_7

cycl oal kyl or heterocycly @ “l’and RC2 are

i ndependently sel ected from

up; TRc
eg Xconsi sting of
hydrogen and Cl1-4 al kyl, or when %91 & CRXRY, Rc',
RC2, Rx and RY, together with the ‘carbon atons to

W 168 drb evitdisBIvatat tcheRREIy pretéctb@fomhéane pidoauyglihereof
substituted fused aromatic ring; R is selected fromH

wWhRIeiAal o; and 20 Het is selected from (i) Y \Y
A and B together represent an optionally substituted, fused aromatic ring;

X can be NR* or CR*R";
if X = NR*then n is 1 or 2 and if X = CR*RY then n is 1;
R* is selected from the group consisting of H, optionally substituted C.zo alkyl, Cso0 aryl, Cs oo

heterocyclyl, amido, thioamido, ester, acyl, and sulfonyl groups;

RY is selected from H, hydroxy, amino;

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

R and R®? are independently selected from the group consisting of hydrogen and Gs alkyl,
or when X is CR*RY, R®", R®2, R* and R, together with the carbon atoms to which they are
attached, may form an optionally substituted fused aromatic ring;

R! is selected from H and halo; and

Het is selected from:

(i)

* Y1 *
s
Y
~F _where Y'is selected from CH and N, Y2 is selected from CH and N, Y® is

selected from CH, CF and N, where only one or two of Y', Y2and Y2 can be N; and

(ii)

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

where Qis O or S.



Y~~Y3 , where Y' is selected fromCH and N, Y2 is
selected fromCH and N, Y3 is selected fromCH, CF
wa@paoed1swher e only one or two of Y', Y2 and Y3PCHOGBR®5/003343
N, and (ii) 25 where Qis Oor S. Therefore, if Xis
CRXRY, then nis 1 and the cospound is of fornula
(la): WD 2006/021801 PCT/ GB2005/003343 5 0O ANH NB
O(la) Het NCRXRY Rci RC2If Xis NRX, and nis 1,
the conpound is of fdfrmula (Ib): O ANH BiNO(Ilb)
Het N NRX S RC2 ARC/S Xis NRX, and nis 2, the
conpound i s of fod IaEch): O ANH IiNBO
B

B

(I2)

CR'R"

RC1 RCZ

If X is NR, and n is 1, the compound is of formula (Ib):

0
A
o
~N
B 0 1)
N/\,
R<NRX
RYR

C1h,C2

5
If X is NRX, and n is 2, the compound is of formula (lc):
0]
A
D
=N
B 0 o
OR®
g(NRX
RC1 RCZ
The possibilities for Het are:
10
Formula Group
* 1 * Y1 YZ Y3
YYY
Y2\¢Y3 N CH CH * N\ *
l o
N CH CF * | AN
Z Nk
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(Ic)

are:

Het N N Rx Rcl R C2 The possibilities for
10 Formula Goup vy Y y2 Y3y y Y3 NCHCHN 2~

Het

WORM@KI0BON WO 2006/ 021801 PCT/ GB2005/ 003343  6PCHGR2@@5003343
N CHNCFNF CHCHNOGCN NNCH\/NN NNCF *\/

NNCHNN,N CHNNII I

N6. N

s s A second aspect of the present

a pharnmaceuti cal

conposition conprising

QQRQSs *

*

\

i nvention provides

5 a conpound

of the firgt aspgdtt angd a phdrmaceuti callly acd *
carrier or |[diluent. A third aspect| of the presenN
i nvention provides theluse of a conpound of the fi¥st
aspect in - "
CH N CF N
N A
CH CH N 2 I\ .
~N
N N CH *\WN\ *
N~
N N CF \(\NI
N
ZF
N CH N * N *
~
ol
N
CH N N * *
A
W
N\¢N

Q
0 . . . .
S

A second aspect of the present invention provides a pharmaceutical composition comprising

a compound of the first aspect and a pharmaceutically acceptable carrier or diluent.

A third aspect of the present invention provides the use of a compound of the first aspect in

a method of treatment of the human or animal body.

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

first aspect of the invention in the preparation of a medicament for:
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a nmethod of treatnment of the human or animal body. 10
A fourth aspect of the present invention provides the

waig@entisal conpound as defined in the first asperGBRG05/003343

the invention in the preparation of a medi canent for:

WD 2006/ 021801 PCT/ GB2005/ 003343 7 (a) preventing

pol y( ADP-ri bose) chain formation by inhibiting the

activity of cellular PARP (PARP-1 and/or PARP-2); (b)

tehe toreabiimgrolxiADPyiassa) chain thsetiondy inhying dhesansiviky of cellular PARP
{Pgﬁp;apggq%rl,m#y, both cerebral and cardiovascul ar;

eperfusion 1njury, both cerebral and cardi ovascul a
theur dhokeatmey 0f|Vﬁ§1>L{ﬁj|d|I§§ases seRtiGshocknigchagrisHpiary. both Serebral and

&Jr@@@ﬁ&ﬂéﬁré‘p@ﬁuéﬁrf |ﬁj||§@l BatH cEabisi mwaﬁilcdﬁasﬁwmeurotoxmlty including

gg:?q]? rd[ q%gomci tﬁtﬁtra 06 P‘S/Okﬁg,\g%o gﬁYngg%sS ge%gs bhgfer%c rre@ﬁc shock;
mﬂdamrhaﬁryamtas@ olh =5 atihgsa gdammeatotyi tpjv\el @g&a@eogq:eggtlve colitis and
?ﬁo‘ﬁﬂ@ ((11%%%! uﬁﬂe%c%fros%' @%%P%e@e%ts"\ﬁ lylapB@sREYATL bR acute

reat nen t oxl ci ty car di ovascul ar
teatgentyf eytowtyéq@yglgaﬁﬁi'qvawtaé aurswtoh@seaSﬁh prHetqreiad By the

hhi%m@%ﬂﬂ»{éhb‘nvﬁiom 10 (c)use as an adjunct in
cancer thera ot egftl atin

or

{cal@gtaﬁ@madw?tﬁn C%ﬁi @?ﬁ@v 220 %ﬂi?rts'ﬁt"@r ”'@ﬁ‘é(r?ﬁﬁsn 8F ‘é?aagfa?”tdv"“
RgMt Sadidtion pacidnwtheaspeudoagentsnds as defined in the

first aspect of the invention can be used in anti-

cancer conbination therapies (or as adjuncts) al ong

n ndmoalak)clomppwgisag@nﬁ@d i the Hirsh gsnest afyhe inyeption can be used in anti-

|9ﬁ‘91re%p B as dRIBR Pél@r?lﬂ Yeli é%tlﬂ@ﬁ@ér@@%h&ﬁas methyl
al SO to Ol soner ase bi t or

ooy ety (Mt e Rpco s Pataascrmat (RS Siso Wik opoisomerase-

hwmﬁﬂbl%mﬂ@To@té&heﬁﬁaecanmﬁﬂ)ltéﬂm E&a@can Lurtotecan, Gimetecan,
Lt ut.

e
aardptnihaeios NN BEL and h@’pcarmbwtbecasbpmsommmﬂ-ltlml@twh as
Rlogﬁpggo%gaar%%gLt@ﬁ%gdﬁé?a%e Uahhal |C?M|t§%rﬂf<é %eoehz%ﬁines XR

ors enzo nazi nes, 1157

57@76émleN 6‘éﬁ1'zvresbtgﬂnzwnﬁ@a<ﬁcé%s Sygk ﬁorefamiiOH%m%%e gi¥RN: fpr grample,

Ak ¥RBveroQ§ pRY ARG or bﬁ%rdl BArhifiLeaRH Ss e SdNaERIdnaRS préferrdy method
oral .adm n| zt r at |%{'1 ﬂﬁendent on the preferred
rErdgastrafien IS iR P8H or the particul ar agent.
O her furt her aspects of the invention provide for the

e ng [ t
t(#the%&&% as ctrg oiﬁ%%rglegfﬁﬁ '{Jré\{l%rfgﬂtag’yreétm%nt %Jﬁg%%gé: eﬁﬁ%ﬂégﬁéd by the
drfhitttion af HéRP @mmlﬁ@@ apainistesiap ta/a aytfest injinged ghitpalireie a

qmﬁ%llﬁﬁﬁé@f/é B86urtier 4 B@m;ﬁduﬁﬁ bs aé;fﬁl@&ﬁn th®Fi @f @sfp@bt' Mrefefably in
f or m of p arnaceutlca ‘%81 sjition and

t“Peefﬁf“i*r@frﬁ p'?ﬂme%?HE%%‘ corppRiion @ne e "&am%ﬁ‘ %&C@P?%gmm?”ﬂng
sdhii rﬁ%ﬁénnlgmo ﬁe&'@jecﬂﬁn hide@alf fredtinedt a therapeutically-effective amount of a

h ff
gzgﬁ?wg)ﬁl@'rguqtslﬁip? rhedxp ?hr Sff S talsveec’t ﬁm%leB naﬁgo ﬁre{eqmﬂgf?éejf er a%? y
iphatnegetitcrimoofpositid sphdiammelmpr ssaleiolip\widi ratliginerapy (ionizing

%ﬂé{lohf&é%ae%%e%eaﬁ%%n&! ally with radiotherapy

(roniz

In further aspects of the present invention, the compounds may be used in the preparation of
a medicament for the treatment of cancer which is deficient in Homologous Recombination
(HR) dependent DNA double strand break (DSB) repair activity, or in the treatment of a

patient with a cancer which is deficient in HR dependent DNA DSB repair activity, comprising

administering to said patient a therapeutically-effective amount of the compound.
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radi ati on) or chenot herapeutic agents. In further
aspects of the present invention, the conpounds may be

W@ s@d/02180t he preparation of a nedi cament for PEEGB2005/003343
treatment of cancer which is deficient in Honol ogous
Reconbi nati on 35 (HR) depend&nt DNA doubl e strand
break (DSB) repair activity, or in the treatnent of a
patient with a cancer which is deficient in HR
dependent DNA DSB repair activity, conprising

TRd mRnde'i)Eﬁ‘dénﬂgNy\ngfﬁﬂegalpééth\ﬁﬁre@alrs double-strand breaks DSBs) in DNA

t her apeuti ca effective ampunt
apEr BTG G B aratioys B e SCR TR ki
JBSEon, ez Genp RS \247 €p4 (209 1 ) Olthiel comp dmegteCof iiectdlR slefdD8Bst)DNA

ddb B4 pa\{hﬁﬂqﬁgﬁd 09&%?‘?(@%&%& t%”ﬁﬂ\t/l grér(/le&&’og’l RRADS1

contl nuous
<mooa§éﬁ)eRADm1a)\LM@aza7zwﬁ<D§og '_(W_Ooﬂ%% BADBHEIS892678),
o€ tﬂR/l %P@él# f«)(rto o@%ﬂj ogEid3 (i bwmezy rADsg gNMDBE2879),

0051
%ﬁfﬁ%mz@qw%@w SR B {2900 G5
(RWDBAd0BOY, NND@@M&%RZ)WRE@M@MWG@O) andRIB21 (NM_002485).

@%ﬁ’ﬁﬁe‘t‘ﬂiﬁk’ﬂﬁﬁgﬁe &Ig%%eé{% %m%% alr Mﬁ%%cl%)ie regulatory

fadibrs QWMS‘BRWGQ-NM/I@@@@EIQpGH HA@B@S@NWB@O{H}B@)nponents are
( 10 O her

FRsEA bR dhbr MhabE kR Do ep

pathmay i nclude regulatory factors such as EMSY

A ELRBesHidrRY Efvientin HIR depdr@bdt DNAIDSB %512312§%5ﬁ1pns’é%r consist of one

conmponents are _al so descri be

asgasnenceresls whisk haverpgd %%ﬂ?bmﬁ\atggﬁ@@}' dpPERONA DSBS through

tﬁiﬁfplammrellameHRnd&m pelrnk. HhlActvBBofrtiepERdependesiaiyph DSB repair
onsi re ca i ch have

R e Gty B chfeer Bl o

through t hat pat hway, relatlve to nornal cells i.e.

eﬁq onllieV%rQ'InorE Q&nbﬁeqﬁl?ﬁﬂﬂm ddPAdAPBNINGFES fepair pathway may

e reduced or abolished in the one or
ngzh Is

tzsaaab@&?heé & fhg onerpMarecRYsar geltsiof amndyidualdying 8 GRRsE

dbgcultehen HR ddppridenta DSA BSE. Cem@rren&aifmaw ﬁ@gendém O DSB
abal | | r cel

R eAtitn ol Pyt e Rre e A BRE R 5P oo & g1 ggionoe, 291
thepenee (200 DNandBBudehaicomp@emsdisedtabod t he HR

dependent DNA DSB repair pathway are well

characterised in the art (see for exanple, Wod

lalsome Srsferrrsieemipgiments) fhesanceg gells 7oayhaye aﬁcﬁiq/ﬁ@ndhéa BREAZ

%@%hﬁﬁé %l gﬂgg? %\é?[o:: EﬁCA@aé’(i@i’tﬁﬁs PeRESS 6r@Molished in the cancer
GoIRREREES! (b 1 G PRGBS ok bp SEeBRBR G Gr BREAD. e

@@tdseioh yind/sr ddtivityast BROA 1 a0l BREA2 may bl eeduestta@rabolkishkd i.the

Cancecreécgérl ?(a Wﬂt&%%t I'}-;aﬁs gfl'}'ﬁlﬂgt o¥19)? 55'@%4 gﬁlaa% {h% ?Q&dnig{}:udelc

expr es
md Imemwf@mpm@ nw}etlbeowmnmmm ln@o@ﬂnemefzﬁlngrﬁ regulatory

r f&‘%Q ble & IJ:'I@SY E;Qﬁe BT BddYa BREAS rdlilafBn REloPHUhes-
8 Ismin encodi ng nucl ei c
avies, et al Cell, 115, 523 535) or by an‘epigenetic mechanism such as gene promoter

methylation.

BRCA1 and BRCAZ2 are known tumour suppressors whose wild-type alleles are frequently
lost in tumours of heterozygous carriers (Jasin M., Oncogene, 21(58), 8981-93 (2002); Tutt,
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30 acid, or by neans of anplification, nutation or
pol ynorphismin a gene encoding a regulatory factor,

wo eneex@apl e t he EMSY gene which encodes a BROARI/GB2005/003343
regul atory factor (Hughes- Davies, et al., Cell, 115,
523-535) or by an epigenetic #rechani sm such as gene
pronoter nethylation. 35 BRCAL and BRCA2 are known
t unour suppressors whose wild-type alleles are
of nle quetsIMol Meds B(1R) 57 LHAD(@0Q2) b T héasserigtiongd BRCAdrandier BRCA2

AN e RESBRBMBhe BEA ] 28, PTU HMCarcer

Rasd 21(353upp)), 942 {2062))( Auelficytiond EheL4DE pans: wh'cbﬁngﬁm BRCAZ
Wﬁéct%@%o Kbl B ess¥didtbd RiIeBehst@AR 6Rdriah Tancer.

wel I'-characterised in the art (Radice, P.J., Exp din
Cancer Res., 21(3 Suppl), 9-12 (2002)). Anpllflcatlon
CHrridr ef rﬁh@%rgemBRCM andiortBROEare alsBRCARvatdal nikiafigancer of the

act or nown to be associated with breast and
cgagrpggagéw? %&x Carriers of nutations in BRCAL
and/ or BRCA2 are also at elevated risk of cancer of

th Egm e PMAded diHBERKE, ABShdRAIE S ﬁétero&?go‘éu@'?@ oﬁé 6f ﬂbrre%nat!ons

odi nents, the individual

5 ot the?
KAHEE U SCAIE N B 20T CERE TR
R HOPBAASHBR,in BRCBREALBROAZ BrwdBRGARN O thaart egtﬂjlsatem‘nbed for

RERE 1 EP R 7St o Resndpien i Pid QB el Gopet. Test

X‘B({Hmj be2) Jankfev& 80, 6f 514, N&dp/a601, SM18), 2465h@08B)n DetBrmiination df

h'ﬁga‘?lgr? %thBé\CAZ%%;%efaJ z-_'-tSMnSH\rlrs §8§ﬁ’b§g’ £ i‘é‘%ggg ?EV%SS et al., Cell,

tkﬁéﬂhﬁﬁ%tlon of anpllflcatlon of the BRCA2 bi ndi ng
factor EMSY is described in Hughes-Davies, et a

Cell, 15 115, 523-535). Miutations and nor ﬂ@

Mytatirsane aolimerphisais GEFOCARH Wib RO b TP el aci

18l Gy déteviRl tlké’prd@ér@@ bf @%rbhﬁwtﬂfe&f@lﬁ%q@énca ov atrth@piotein level by
nce

%%‘?%'89 ﬁ'l‘?gm?sr?gc%?qfueasvé’\ﬁ'@'é? ot aém{}%rﬁloaﬂ elic varnanﬁgak%«%%n or
allelic varlant) pol ypeptide. 20 Definitions The term
Dgﬁgg&ég c ring" is used herein in the conventi onal

refer to a cyclic aromatic structure,
The, term tayematis riogt is eiser Rerein T the CoepBoRR| seasp torrster t@ét Cryﬁ'ﬁ‘ aromatic

Qﬁ}ehﬁéﬂﬂ%t is2 8 cydhB iR hhving ddietafistsatelbérdnitgbi®i N cor e,

i.e. that forned by -A-B-, may bear further fused
aronatlc rings (resultlng in, e.g. naphthyl or

it dﬂ’bﬁl@ﬁﬂlyﬂg faseailtp the. malin eorarl(m‘dtbt formedigy(-$A-B-enay bear further fused

aroﬂpt;arsc ﬁrﬁs(%s&‘ %q, w3, ? %R%@% antﬂ?’acgﬂ%’Y?rBQ;Fg? r *rﬁgal%ﬂ'fah’@lrhg (s) may

roat ons di ng
tamprise dolely carpon plogisnor rowgrprls%lmgbmtpmp angd @qeﬁsor rqqﬁ@ heteroatoms

RERARS bt dok Meiteto, nitrogen, oxygen, and sulfur atoms. The aromatic ring(s)
preferably have five or six ring atoms.

The aromatic ring(s) may optionally be substituted. If a substituent itseif comprises an aryl
group, this aryl group is not considered to be a part of the aryl group to which it is attached.
For example, the group biphenyl is considered herein to be a phenyl group (an aryl group
comprising a single aromatic ring) substituted with a phenyl group. Similarly, the group
benzylphenyl is considered to be a phenyl group (an aryl group comprising a single aromatic
ring) substituted with a benzy! group.
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preferably have five or six ring atons. 30 The
aromatic ring(s) may optionally be substituted. If a

wa@wsoesoent itsel f conprises an aryl group, PBEI/€Ba0$I003343

group is not considered to be a part of the aryl group

to which it is attached. Forioexanple, the group

bi phenyl is considered herein to be a phenyl group (an

aryl group conprising a single aromatic ring)

substituted with a phenyl group. Simlarly, the group

IR %#’&'c’séy l)ﬂﬂ@f@%!—}d éﬁb&ﬂﬂédté" Qﬁe%’ro%gtlcb&o@p &Jﬂlﬁf?l\éés QEl%ﬁ@ afofhtic ring,

ary roup conprising single aromatic
Wi e @R)G'W"tgrﬁtambé’ﬂ&‘i}‘l ring @611”;!? RS IogEb D fo@ﬂz” hitrogen,

g n@?@&tﬁbp @RS #RBich &Ry %@pﬁﬁiﬁll)@ﬁ@@ﬂu@ﬁ E)(a&fpwsroed\ese groups

men e mat i c u ses. a sin

i qllg.haa lllt@rer nqwer rg)ﬁnrﬁagg, ;8/ gp OPyrrréFex fperzlglg is0Xs le and oxazole.
hyrofe canredscaliecsmbsidered sebeeat admbtianngcbutlivdass mabrre@}e n,
oxygen, and sul fur, and which ring is optionally
substi t ut ed. Exan'pl es of these groups 5 include, but
Ihthe aramatit ring hesisix atompethgrepreferabi & Jaagfoun gr V6N @VQ or all, of the ring

4thth@2R!8rbohS qﬁé‘éf%ﬁnnng%’t‘&n@%@%@l’e@ted frém Wfdg@@ d)‘(?{!bnfdna @ulphur,
be conS|dered be an _aro

]
wieTGreBdn prydeneoas BHATTEE. FHIR e elieghing Fepo heter
60§ Peakdng),ahe Ink@gén firguatom @ryridive)) tvd nieogen riay atonmsf(pyrazne,

ri.ng, atons .are carbho e I 0g :
%yélrr%%nee@dfplygﬁ?zhne O(B‘g é)gygeg)?ﬁa g{rﬁ)n‘a{%{oéﬁf %rﬂofj c?{gsox%e% Vantd hone nitrogen
mgtatogéoxazine). oxygen bei ng preferred. Suitable groups
include a ring with: no hetero atons (benzene); one
nitrogen ring atom (pyridine); two njitrogen rjing. atons
If phpresomatie ing B five g f%ﬁqweﬁmf%raw AEpast giee 6&9%5?9 atoms are
Edribh. ath@%rﬁﬁﬁlhgﬂﬁ@ ato&@@r@é&cﬁ)ﬁ}f@ﬁﬂmﬁ@np@@gm hficogphur. Suitable
e aro

I
a;trmme)arre oxmnbrmg atoh fureeyranensulghur fimgptam diiopbere); one mtrogen and
Spru{g[]%ggn glls&ﬁggcﬁg ’thlﬁigﬁ%d%g oA onettxy G g atom

r|ng I'nc ring wt ne nitrogen ring atom
(ispypzale @)oxaza®- nitrogen ring atons (i dazol e,
pyrazol e); one oxygen ring atom (furan); one sul phur
ring atom (thio ene% one one 3

FhegoRe A St WL D01 & R AT et AL FelA AN postion
Fnsbeanistieypane sélodedramha0, ritrs bydzl, ether, tfmdahobﬂayr amino, Cy7

alﬂ@,u@ H%&JOSXICI),I 0% ?a% FB/? afheoel?@mﬂrc r rn'?aysa%sbte'a?: ¥ more

aval rrng posit
sumgwemtweqwg winics tegsithes fosm arrrnemirw@ar@ulaﬁmeﬁ% mahya phiggmula —(CHz)n-

et heeHh b ok/vheltehh Ret Bef or BEAdWIs 1 a3, al kyl, C3_20

heterocYbI and C5 20 aryl. The aromatic ring may
al so bear one or nore 25 substituent groups which
ARgetTe teriCBRYIBad Uged helein, patdinistto laanorblaerd niety bigtaioéd by removing

f ?\{/gn%lg%oéténg?llzglrana cag{)on_ act}%;‘\ Cﬂ%bwr(%a%om%ﬁw?omd ffa‘(ﬁ'\lg fr%m 10 20 carbon
abed (hdessiatheryise spdaified}, whigh maw e alirhatic avalieydjic, cmia\fhwédnay be
Qé(turra?éaoo\f 'WAShturated (e.g. partially unsaturated, fully unsaturated). Thus, the term “alkyl”
includes the sub-classes alkenyl, alkynyl, cycloalkyl, cycloalkyenyl, cylcoalkynyl, etc.,
discussed below.

In the context of alkyl groups, the prefixes (e.g. C14, C17, C1.20, C27, Cs7, etc.) denote the
number of carbon atoms, or range of number of carbon atoms. For example, the term “Cy4

alkyl”, as used herein, pertains to an alkyl group having from 1 to 4 carbon atoms. Examples
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a hydrogen atom from a carbon atom of a hydrocarbon
conpound having from1l to 20 carbon 30 atons (unl ess

wordvenisse specified), which may be aliphatic PCT/GB2005/003343

alicyclic, and which may be saturated or unsaturated
(e.g. partially unsaturated, flully unsaturated). Thus,
the term"alkyl" includes the sub-classes al kenyl,
al kynyl cl oal kyl, cycl oal ky cyl coal kynyl ,
Qgroup? of gt redesinglufeiis g ‘HW?W%(YEbH%/ 23K, @déffm'ky'- Note that
tB6 tdpsrefid Mgy Wrﬁéd:d@&ﬁng{t@ ofher @hltatl@?s 5; for eg%im;a@, forlesdturated alkyl
er .of carbo

t r
RSB RGP oo O Bt GH B lan i BT ol st e o
legst 3; @t.kyl ", as used herein, pertains to an al kyl
group having from1l to 4 carbon atons. Exanples WO
2006/ 021801 PCT/ GB2005/ 003343 11 of groups of alk
fyreawies of HEpURsEtuEH) aatdiateg) alkyr Qfem'm‘éﬂ%ypm)afe ot lirpited %ymethyl (C1),

ewcﬂ ((ﬁ% #&yﬁddgybutyN@Eﬁpédﬁgg?a th'és%ylf o) &Iep@r @‘7 Ectgr%wﬁw (Ca),
GABAE g MARE My Soogblis9, TSR (i SRR (G nptedsn 45 o). ane

diealetyl &) or cyclic al kyl groups, the first prefix
must be at least 3; etc. 5 Exanples of
(unsubstituted) saturated al kyl groups include, but
@fampmgtof [Ungulstititadd satimateashlinegr@ikyl growshydlude Ot argpnad fimlted to,
Iy

iI(CBLgth @ &’lproﬁﬁ%% @104 Wﬁ&@ﬁ'tyl %@%)) Cbﬁrﬁhéggl Ce), and n
9®§D/§ 7) dodecyl (C12) trldecyl (C13) t et radecyl
(C14), pentadecyl (C15), and eicodecyl (C20) 10

L L e

et hr_;obyl( Ca)i '$0 hutplr (Cply becthB) (Cahtdstibytyl (CAA$Q-penty ¢bd) ydnd

@ ?yl n- hexyl (C6), and n- heptyl (C7) 15
of (unsubstituted) saturated branched al kyl
groups include, but are not |limted to, iso-propyl

AI@*}yl TreQemtalken(CAS usstBferditl tpghaibEb)an AIGT Grotsihanling(dréor more
SO e n neo
R afsebie boad BR BB BEoNEny | aRlns B R gie ke,

Qspdlpertyavi ng one or nore 20 carbon-carbon doubl e
bonds. Exanpl es of al kenyl groups include C2.4

al kenyl, C2_7 al kenyl, C2 20 al kenyl. Exanpl es of
%mmmf (ungulesdijutesh siasaiyrated @lkanyk groyps '@r—sle@spw 3ie hpidignited to,

QHénryg(vglyncﬁlel-‘@ Eﬁg &égu |(@Jiitﬂwzh3)( Q'prb}Slenyl (a@bF@#EobH CHy),

lsgﬁp D 'd}y'-li'ﬂe hylvjmyl,; g(ﬁ:ﬁ:sgr%'lqgr But@ﬁﬁ I(ét) H:&p(e;p%)gps and hexenyl (Cs).
-C(CH3) =CH2) , but enyI (C4), pentenyl (C5), and hexenyl
%ﬂy&l nhs?ls gr}/l‘,Jai\lnkyr‘,}l %Sgeﬁoh&?elrh§n¥ams to%% “&Fﬁgl?bgﬁa%ling’one or more

carbon carbon triple bonds Examples of alkynyl groups mclude Co4alkynyl, Coz alkynyl,

Cz.zo alkynyl

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

Cycloalkyl: The term “cycloalkyl”, as used herein, pertains to an alkyl group which is also a
cyclyl group; that is, a monovalent moiety obtained by removing a hydrogen atom from an
alicyclic ring atom of a carbocyclic ring of a carbocyclic compound, which carbocyclic ring

may be saturated or unsaturated (e.g. partially unsaturated, fully unsaturated), which moiety
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carbon-carbon triple bonds. Exanpl es of al kynyl groups

i nclude C2-4 al kynyl, C2_7 al kynyl, C2 20 al kynyl. 30
wez@aptwsl of (unsubstituted) unsaturated al kyngdT/GBRAEH03343

i nclude, but are not limted to, ethynyl (ethinyl,

-C=CH) and 2-propynyl (propargwl, - CH2- C=CH) .

Cycl oal kyl: The term "cycl oal kyl", as used herein,

pertains to an al kyl group which is also a 35 cyclyl

hgs &rap; 3 torRAtcatben atemedHuloed wrrrwise seadifiedbinaludiad figy 3 to 20 ring

dGROVIRE. e Eb)fﬁlf QERAIKGE Qmuéé@tﬁé §urb clé'ésbﬂf;‘?dldaﬂ@ﬁyl Red cﬂfélkynyl
of a carboc clic r"ﬁéa B a car ocyc IC conp

ch
Pdafew@tyyeaaqhdme.hﬁ@fro &ing iofisaF&amelps Br%ﬂfﬂ:?roéﬁé?&’ lgroups
ifdud®. C RadytloalkylyCinsgioalkalt €4, cyfcltlalkyl, Opsgtivsliaiied) , whi ch
noi ety WO 2006/ 021801 PCT/ GB2005/ 003343 12 has from 3
to 20 carbon atons (unless otherw se specified),
Exauipwd iohgycfoatiph Boups ikudei Ing areatod lnsitedTthtBosetded vadefram:

"cyclg bﬁ%lmoﬁ&%$§?§§m%?§m§&mwﬁhﬁ§§es cycloalkenyl and

cyclo ynyl each ring has from3
QFlReropaNsrss). Eelphpiars (o cg@'@?ﬁ@?neﬁ%fdple%ww (G- &Mﬁ@ﬁeptane (Cn),
Mﬁi]% @aﬂ@(&}y@|n%ﬁﬂwblopr6§anb509yﬁbmﬂbkydbutaﬁa((lg,Ql ’

C
L T e L o
rhetbyltyclobetamne 4€.0 ddimpihgicyatdhiegante)(Gs) onarnthare (Cajrpounds:

I
e1<! SRERRENE R LV OB lably: €2 opentano

mbgw;}peqmp(dpeﬁ;mn@ne ), cyelpmqmyl @g)cqyéleh@ﬁsaﬁéceé cs)
mEhPYfopFdpehd BN ink cycl%QroQéd’éﬁt‘%Wln@ﬁh‘}lk%ﬂ:%@ €S
| t | t
R u%ﬁéﬂgﬁ&mzt& A CIR B A E e R ’5
memwbﬁnmeﬁﬁﬁq¢ﬁ mma&gkwma%g&mmc@ocygllc hydggcarbon

ou .oput en ,
CouP Salidiad BVHAR ORGRF It Pout ene (O
trgjaig/ (Qay) capred Saiheinala X C1o)kl berpate(Cay.clomarane éGo. rfamghane (Cy),
Mo M+ @)lr og’dgr%lﬁ%n(a ng deéaﬁn@de@ﬂyjaydn‘é&%é!@%g)%k (C6)

yl'cycl'opent e I met hyl'cycl opent ene

nethymévéﬁgﬁﬁ%ﬁﬁﬂme&W@DGHWHH?HWP | ohexene (C8)

?ag{lﬂg)éﬂé &5lo)PiPhoreye (G.6), byélrﬁeqc;a;) -bon cgnpounds Ct guj ane
orn ,
norc gﬁgch[a?j&ir%%a,r%@fm%ﬁ@og@& hay' %B%?Wgﬁz A'}g( ad?amant ane
hEIR)(Co)liedariel (a.of, At dihyctio-OHapleneldContelrali€10) ; 20
et wtakgogomhfﬁgbéﬁg mwagarg}fpﬂ{hgeéﬂ &gm@qw phenaene (1),

ﬁE po ycyclic
@E@Fﬁﬁﬁ(@@hﬁ@ﬁﬁﬂ@eW% ﬁngH”@FWﬁé@wh ring:

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

In this context, the prefixes (e.g. Cs.20, Cs.7, Cs., €tc.) denote the number of ring atoms, or
range of number of ring atoms, whether carbon atoms or heteroatoms. For example, the term
“Csgheterocyclyl”, as used herein, pertains to a heterocyclyl group having 5 or 6 ring atoms.

Examples of groups of heterocyclyl groups include Cs.0 heterocyclyl, Cs 20 heterocyclyl, Cs.15
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i ndene (C9), indane (e.g., 2,3-dihydro-1Hindene)
(C9), tetraline (1,2,3,4-tetrahydronaphthal ene)
w@ a@be)p218acenapht hene (C12), fluorene (C13), phrCtEGB2®S5/003343
(C13), 25 acephenanthrene (C15), aceanthrene (C16),
chol ant hrene (C20). Het er ocycByl : The term
"heterocyclyl , as used herein, pertains to a

nDnov | ent poi ety aqbt ned b Vi n

8{96%3’? ¥ SS‘% -ahetPRgyey. cﬁ?ﬂ 18io%E 'ePbgB Frogyc%r%om?gemcyc'y' Ca-10
heterayclyinoi geterdogslylf CormeBerdaycigiDad Qg hateestgelflunl ess

ot herwi se specified), of which froml to 10 are 30

ring heteroatons. Preferably, each ring has from3 to
Exampleg obmomasyclighetgticy¢lylforaus inctude.pubare not limited to, those derived
fagteroatons. In this context, the prefixes (e.g.

C3-20, C3-7, C5.6, etc.) denote the nunber of ring

atons, or range of nunber of ring atons, whether

maasjnmhee(t:@nszemﬂma ett&rp@&bumm (teEamydaap@nab)e(cs): bgrdies (8.9.35

.0 u | ert
el g ibymeRSer Ay Purar S p RS MO & @pradco)
pirferigine ((x3, difydiveyrisirec({e), seltra@rdwwedmm@eh deer®: (29);
het er ocycl yl, C5.20 heterocyclyl, C3-15 WD 2006/ 021801
PCT/ GB2005/ 003343 13 het er ocy cly , G515 .
Qrepiape (o) yketars(Grh ox@lans EtipbYdjefuragh(Crl oxale (ilyeiayrgn) (Cs),
o%né@etféﬁ?&b@ﬁé(r%é&é} dn@@rokswranhcg)eﬁy@eﬁx\/(@g)ybxegm(ﬂ)-
het er ocycl yl het er ocycl yl
het erocycl yl . Exanpl es of nonocyclic heterocyclyl
rthiirpse (G} thietene (@), tholanen(@dtrahydnathieghene) (Cth tdmeder i ved

‘N1 KR ( , azetidine (C4),
(%§%ﬁ%ﬁ#@?&%aﬁﬁg?fgﬁéﬁFép7rro|e) (C5), pyrroline (e.g.
3-pyrroline, 2,5-dihydropyrrole) (C5), 2H pyrrole or

HaiBYdisr! (€:) 4i8RREIES] S dick@ le)); (C5), piperidine
é% CO, di ¢ ?gpyrldﬁng (CO tg?%ahidropyrldlne (CO
azeplne (C7); 10 01: oxirane (C3), oxetane (C4),
@xpibgare (Ct)et r ahydr of uran) (C5), oxol e (di hydrofuran)
(C5), oxane (tetrahydropyran) (C6), dihydropyran
(C6), pyran (C6), oxepin (C7); S1: thiirane (C3),
N.himidazalidi Q) pyrhqumaﬂédlf{nobdm@m@d,rlmtdaz@phé@aé)py(e@sbne

t ﬁgggk i opyran) (CO, thiepane P); 02:
B@%ﬁgﬁgﬁéﬁ éﬁ?‘iloxangb CO and di oxepane (C,);: 03:
tri oxane (CI) 20 N2: imdazolidine (C5), pyrazolidine

N, di, :a&tedHydioBRzole @3)), dihyirebxagdié (T3), (%hydr@&dx&i@é ((B‘g§3 dihydroisoxazole

9 DR P Blen) £ BRSSP (Chbhaune o

t et rahydr oi soxazol e (C5), dlhydr0|soxazole 25 (CH),

r. it N . i . di hydr ooxazi ne
%?EQ%%&IQ% |(dnsg§il%§é)§@ﬁé E&Z‘;X %S}%BK&.HS (6690
N,O4: oxadiazine (Cg);
0,S;: oxathiole (Cs) and oxathiane (thioxane) (Cg); and,
N104S4: oxathiazine (Ce).

Examples of substituted (non-aromatic) monocyclic heterocyclyl groups include those derived
from saccharides, in cyclic form, for example, furanoses (Cs), such as arabinofuranose,
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N1S1: thiazoline (C5), thiazolidine (C5),
t hi onorpholine (C6); N201: oxadi azine (C6); 30 OLS1:

weash2sbe (C5) and oxat hi ane (thioxane) (CO, BEITGB2005/003343

N1O1S1: oxat hi azine (C6) 35 Exanpl es of substituted
(non-aromatic) nonocyclic hettérocyclyl groups include
those derived from saccharides, in cyclic form for
exanpl e, furanoses (C5), such as arabi nofuranose, WO
lyzofo@nosel gbafurpady weRsR48Nd RAAN0PRD(Gel AHELeS allopyranose,

aﬁbpﬁéwsénﬁmy@ﬁ&é(%ﬁrﬁdwﬁﬁﬁﬁa g@BEy rausaNesHRanbss). such
as all ?ggranose al tropyranose, gl ucopyranose,

IRAARREISROYY BIgRMHRFanose, i dopyr anose,
galactopyranose and tal opyranose. 5 Spiro-C3-7

S kggﬁlzykc}élalkgl ﬂg‘{e g&%cﬂ{% terr;ln- hs%er m:;h g)%gkploor Zoc?/clyl" as used
hare(us referg ma Eat w|oaﬂsvl oCgs Whﬁ@p@fctytwg igineg¢ tOrﬁ@o}hGr wwytébsmg‘e
aﬁmp&nﬁﬁm{bq%ﬂh¥@§ S|ngle atom common to both rings.

C5-20 aryl: The term"C5-20 aryl" as used herein,
pertains to a nonoval ent noi ety obtained by 10

C&%’E?W T tamhscq@mﬁnasaﬁsemhbrmamwto ﬁmﬁdmvailémgwcﬂ&txomtaiﬁed by

r?rp?]valg %Ipyc{rg%%g;ocr“ﬁon%g%ro&au gato%\( ar&%%dc%\rn%ﬁg’ld, said
cbmponrld Haging One fimgy or 'at\tommlor@nrwswher é:snd)aend ey fiomed t9f20 ring
a?cﬁxlxsd aﬂd W%r%)n at Eg@trbn@ro%% HiSg(§)'i€1h aIP Fn%fl@ﬁrﬂjol PrefeRBfNeach ring has

rom o7r|m)MOm eHngaHmB
o¢ TH1912t¢B¥-bon at ons, as in carboaryl groups" in
mhlch case the group nmay conveniently be referred to

C5- 20 car hoar r es of,.Co 20 ar
e il e SATGR 2. Phip FRPEPYSRy (TER &b arow
ner doaearydntlg be tgiajed to s b G, clobivard! grompt | i mit ed to,
those derived from benzene (i.e. phenyl) (C6),
napht hal ene 20 (C10), anthracene (Cl4), phenanthrene
Bxa@mples obficko pyt @rAeps(ehig) do mt hewalgm%qrgﬁwm%er CarrgCaiRFR groups)
ifdYdel B&laHdgot AR, mﬁééi‘dé}ﬁb@fr@rﬂ%@%ne (iRC bhehy N ICH WaplitBdlene
limted to, oxygen, ﬂ 2% i (h ? as in
€ Eaihgae)e (Grothsoantiene (i a %3@9 #)group may
convenlently be referred to as a "C5_20 heteroaryl™

/%{fou ’el%lt & rﬁ‘ng atorﬁS?ﬂéQ mclﬁgggrtn %r e#rgge fo%?@ns % lu%ﬁbmﬁ{ot limited

s ~or oat ons. era eac
tb owygeB, nittogenr andgsutitroassin “beterogl arpursy- olmﬂms @@ﬁeﬁhar%)upm??g

Jbﬁ@%{ ihal Bg%fer@ﬁqgﬁg QSCPZ‘B hé%é:o&c}l Eﬁ%gr\ﬁﬁ"éréf ih “GJ gguﬂ’éwotes ring atoms,

I nc but are not limte het ero

whethay égrbplp aiems9F Qﬁter(oa;gg]se)Prefgrﬁlepq?@H éan bas fg{réji tg 7 nngp atoms, of

WHIEH Ik 0 ¢Z alea)ng Heteretagind.e (1, 3-di azol e), 30 pyrazol e
(1, 2-di azole), triazole, oxazole, isoxazole, thiazole,

I sot hi azol e, oxadi azole, tetrazole

Examples of Cs. heteroaryl groups include, but are not limited to, Cs heteroaryl groups

derived from furan (oxole), thiophene (thiole), pyrrole (azole), imidazole (1,3-diazole),
pyrazole (1,2-diazole), triazole, oxazole, isoxazole, thiazole, isothiazole, oxadiazole, tetrazole
and oxatriazole; and Cg heteroaryl groups derived from isoxazine, pyridine (azine), pyridazine
(1,2-diazine), pyrimidine (1,3-diazine; e.g., cytosine, thymine, uracil), pyrazine (1,4-diazine)

and triazine.

The heteroary! group may be bonded via a carbon or hetero ring atom.
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and oxatriazole; and C6 heteroaryl groups derived from
i soxazi ne, pyridine (azine), pyridazine

w@ ogozhisazi ne), pyrim dine (1, 3-diazine; e.g.,PCT/GB2005/003343

cytosine, thymne, uracil), pyrazine (1, 4-diazine)

and triazine. 35 The heteroarhyl group may be bonded

via a carbon or hetero ring atom W) 2006/021801

CT/ GB2005/ 003343, 15 | es of C5 20 heteroar .
EORIGR e P G 9 Sa T SUL TS S GTsaCiudt, Pt not o
0 @ hétervatye groupoder8d fremeeoadfiyrhn, g:*.‘obamﬂﬂl@f ibetbtHisdene, indole,
fur indol e

l&ﬁ@?%dg]oﬁ&eéfgﬁﬁ é?éézﬂv%ﬁfro %Hﬁ‘gﬁng}ér Ve ?Pe benzodiazine,

Pyfidonpiidings Cui f@tﬁﬁ@ﬁfﬂcﬂf%@é defm\@ﬁir@m agrifline and xanthene

pyri dopyr| di ne; Cl4 heteroaryl groups derived from

acridine and xant hene, 5 The above al kyl,

The eReE A jipteropiely a7 argiamups, Whather ﬁ@ﬂe SY R Gpoterysubstituent,

nedy tagmdehves osuub&uy belgubistituted@th bh@ﬁﬁrﬁbﬁé@;ﬁom@Q%bdléc?éd! frofm B mselves
St 0 re groups selecte rom

aﬁﬁﬁm&aedpgéréaqsu Efp'“{eﬂ{é(?%%a bgB\évhal substituents listed

below. 10 Halo: -F, -d, -Br, and -1. Hydroxy: -OH

Haid 6f -Cl ERaphgrein Ris an ether substituent, for

exanple, a ClI_7 alkyl group (also referred to 15 as a

Cl 7 al koxy group), a C3_ 20 heterocyclyl group (also

Hyafey:-ed. to as a C3.20 heterocyclyloxy group), or a

C5_20 aryl group (also referred to as a C5_20 aryl oxy

group), preferably a C1.7 alkyl group. Nitro: -NO2.

ERterCpRohémint R isl a, eticaarsbloatituent, foe pxarpld.a &\ alkyl(gr@tpaalso referred to

as Q(C' O%&Oxnglﬁéogizo h?‘??t{éyaﬁé ouﬁzg 5 }eﬁ‘éﬁ%@?% ?gr % g‘ 30 heterocyclyloxy
QCIJPY oap l@y lzo@@;l grasip (@go rﬁf%teldémgza Pr-20@r By z@u%p@f@@@ma Ph-7 alkyl

wpup (also referred to as 25 C3_20 heterocyclylacyl),
or a C5 20 aryl group (also referred to as C5_20
arylacyl), preferably a C1_7 alkyl group. Exanples of
Niey EN@y. oups i ncl ude, but are not Iimted to, -C(=0 CH3
(acetyl), -C(=0 CH2CH3 (propionyl), -C(=0 C(CH3)3
(butyryl), and -C(=0O) Ph (benzoyl, phenone). Carboxy
Qrene tdsigl dacbcadiildy -CNCOOH. 30 Ester (carboxyl ate,
car boxyl ic acid ester, oxycarbonyl): -C(=0 OR, vvher ei n

an ester substltuent for exanple, a Cl al k

A@V'dbfﬁo £@)Rvherie Rz eyl supstiusnt farrexame@ Bor 8r7%}‘w group (also
refededto a;arof,f7 alkgbtyy oﬁCQlalkEn@}l Ky ICs. g,m@wn)cy&x aPqUbgs®feferred to as
(%‘Z’ot h%ger yC ylgcylf QIC c’lzl 55 20'ary! Hrtougl Ea?so re{erred {'n 0 as Csoarylacyl), preferably a Cy7
alkyl group. Examples of acyl groups include, but are not limited to, -C(=0)CH; (acetyl),

-C(=0)CH,CHj3 (propionyl), -C(=0)C(CHs); (butyryl), and -C(=O)Ph (benzoyl, phenone).
Carboxy (carboxylic acid): -COOH.

Ester (carboxylate, carboxylic acid ester, oxycarbonyl): -C(=0)OR, wherein R is an ester
substituent, for example, a C4.7 alkyl group, a Cs.5 heterocyclyl group, or a Csyar

yl group, preferably a C,.; alkyl group. Examples of ester groups include, but are not limited
to, -C(=0)OCHg, -C(=0)OCH,CHjs, -C(=0)OC(CHzs)s, and -C(=0)OPh.

Amido (carbamoyl, carbamyl, aminocarbonyl, carboxamide): -C(=O)NR'R?, wherein R' and

R? are independently amino substituents, as defined for amino groups. Examples of amido
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to, -C(=0 OCH3, -C(=0 OCH2CH3, -C(=0) OC(CH3)3, and
-C(=0 OPh. 35 Am do (carbanoyl, carbanyl,
wa@pdoasozipbonyl , carboxam de): -C(=0) NRLR2, whePE&l/GBRID5/003343
and R2 are independently ami no substituents, as
defined for am no groups. Exa®pl es of am do WO
2006/ 021801 PCT/ GB2005/ 003343 16 groups include, but
are not limted to, -((

=0 NH2, - CETZDO&INHCHS,
orapaycludeHBY are nat ipitey 7 “GIT®INECHe) REEDIGHS)2,
2p-0RHCHISHABREZ( Q@)N{QSIZGH&)zV\EH \ﬁé’ll 43 andd¢lgiodps th@ﬁtR’ﬁ @hd R?,

t?gja:tipr:elrt&/rx]tﬁ g?alé{%cbq%g gfcgn gotvyih& tﬁ'hyéargg taq%ﬁd aff)rg} b%(tgc YC it structure as
nﬁ’If@efxbd\pléomaérimmmyhrbomrrpnth\ohn«maamb}dntyllomorpholmocarbonyl and

(elngs) nocarbonyl, and 5 pi perazinyl carbonyl .
pﬁﬂﬁr?%ény%%%ﬁf wherein RL and R2 are independently

am no substit uents for exanple, hydrogen, a Cl.7
%{1%3' NQ"I@ZUWhér@inSF@ arnﬁfl@raﬁiﬁﬂdé&né’e%ﬂ%m%o s@béﬂdeﬁf@ 19 edmple,

e o e oy S 455 ot s o

Ké‘lerod:y@lyt §t6urs; as e 09k, adyl fkdup qy@i’etaﬁl'y Hadr a0y ;@ tkglpoupRbr, &mttle case of a

t t
e 356 bR 4 G B P Ry ar
étraolmdélfdrm a&atern(glcm rmgshaviﬁg &l 4ele 8(_151hg amnnso Exeonles of amlno groups

%%?B& Iﬂhg%ﬂgtwhl - rﬁ&-ﬁi L H(E"‘Hg)ﬁ wﬂﬁgg'hN(CHzCHs)z and

gmples @woiwcara'ﬁp HEUBY @95@6 H*élr% a@ limpitge toa pEriqiy. azetidinyl,
Jrl%\u]l pﬁ;%ndﬁé' SiptaANI,, peﬂ@@ﬁokjﬂtébjdyl mdPpHolied, iadldl ﬂydmorphollno In

Bl b i iy b IE GERRL B oy pguvon
gafiabd Berafonexagipiugsbaxgycaddexgateshd buided on t hei r [ ng

by any of the substituents defined here, for exanple

car boxy, carboxyl ate ano; am do. Acyl am do (acyl am no):
AdyiRinge:(BrRaminah elNB| G{=RIR? whesein Ririscd asnigsssybsiitupnt, for gxample,

RyRcehea C JB“@T §96H,a @,. zg:lgfelgroé\}c‘y}’@roﬁﬁ QHP Cs.2 ayd gip, preferably Hora

heteroc c roup refe
o kyRoros st petraglY HomATE i< s et Bt e IpCeRPleng Crpaik
bBupa @&Vhetérubﬁiw greeptor afGarzo aey @roob egrefaraly. a7C alakyl group.

gfs%pfgés %ra&( @PQBIQ;EOU 5 %TYLE? 4 tQ(e%ZéPHml%rd t@&ﬁﬁg@ﬁyl

A C(af)Cr-Cit candsNHEC IR, Rband I&rrgam’fggethq;rrf@m'e@cycbc structure, as in,
E%"égm gh@clnlmldmm@\%z%hﬂ%ﬁﬂldywm =0 Ph. Rl and
together forma cyclic structure, as in, for

exanpl e, succinimdyl, mleimdyl, and phtlhal i mdyl: O
O G O 0O 25 succi nirridyl mal elmdyl st z

Urei do: -N(R ) CONRRR3 wherein |R2 and h.-.

i ndependent |y aain¥ stid oas def
am no groups, an is a uraidp substit
exanpl e, hydrogen, dq 7al I%e‘mldyl

succinimi phthalimidyl

Ureido: -N(R"CONRZR?® wherein R? and R® are independently amino substituents, as
defined for amino groups, and R1 is a ureido substituent, for example, hydrogen, a C4.7alkyl
group, a Cs.aoheterocyclyl group, or a Cs.zearyl group, preferably hydrogen or a Ci.7alkyl
group. Examples of ureido groups include, but are not limited to, -NHCONH,, -NHCONHMe,
-NHCONHEt, -NHCONMe,, -NHCONEL;, -NMeCONH,, -NMeCONHMe, -NMeCONHE, -
NMeCONMe,, -NMeCONEt, and -NHCONHPh.
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group, a C3-20heterocyclyl group, or a C5-20aryl

group, preferably hydrogen or a Cl_7al kyl 30 group.
waEx@aptesl of urei do groups include, but are noPCT/GBRG06M03343

to, -NHCONH2, - NHCONHWE, - NHCONHEt, - NHCONME2,

- NHCONEt 2, - NMeCONH2, - NMeCOMHMe, - NMeCONHEL, -

NMeCONMe2, - NMeCONEt 2 and - NHCONHPh. WO 2006/ 021801

PCT/ GB2005/ 003343 17 Acyl oxy (reverse ester):

- O( O)R wherein Ris an acyl oxy substituent, for

AEYAIR teSersd efte C@ -OCQL(*S , WBERIHR |saan(;%;d3>@/ @u%&tﬂﬁé:}ﬁ}fgrl ééJampIe aCiz

roup, or a ary I grou pr ef erabl(%/I lk'y
@vlmr’ a@xarh?reé%cve'v' Qé%jﬂ 853 gqeaw heroHmn AF %‘@b'ymiwé g group.
ER&hplbd 8 dcgidxy §roupsihéladd) Bidird At @infed/ib, -OH=OfH:QhéstiREI3,

O ERy o e O I p ot AR afifrbgorowgn

wherein Ris a thioether substituent, for exarrpl e, a
Tﬁ\%tz ?I kyl group 10 (also referred to‘ as a C1_7
§ F hio group), a C3_20 heterocyclyl group, or a
C5-20 aryl group, preferably a Cl1_7 alkyl group.
TE?&@!?EEJ (%ﬁlfl&f) @h,_zlhéﬂem fshi RioBtheLUBstitiamk, U&anabﬂdfe QC$7 anlqﬂl group

(@t re e G OB Bl o 505 SRR 1 P roup
pexfetaply a,C,aalkll grioupl Exdmpliés ofgt e alkylthéo 8uROndledee baicay@ hgtllimited to,

i up, ., 20 aryl group, preferably a ClL_7 alkyl
g@gb%”.d géygcn%ses of sul foxide groups include, but are

not limted to, -S(=0 CH3 and -S(=0) CH2CH3. Sul f onyl
%Q' PREMinyl): g('@@%hem%'dqsﬁokl& ﬁjb‘éﬂhélﬂr@r example, a Cy; alkyl

uernit or  exa C3 20
aﬁ@tpe? &ey@?&?rocg?'ﬂ@ﬁoupg? %C@a@kﬂ’%wf”%ﬁ’%!g %pﬂ@?@%?ﬂ?y
Exafeble? ofduifgkid@groups indQdd xaimé ast linfited td, £3(RO)QH:aP SS(=0)CH2CHa.
i nclude, but are not limted to, -S(=0) 2CH3

(et hanesul fonyl, nmesyl), -S(=0 2CF3, -S(=0) 2CH2CH3,

Safonyl (suticrieyl ﬁhﬂémﬂ sibkefeimip lis o suifond §ubsttth¢r1iafm elemple, a Cy7alkyl
gf(&g)é%‘g‘g kﬁ@@/&o@cl ggupszrl\% Ak ary%?@ﬁp?'pféfé?ébl?@@ E@k}ﬁ@ﬂ)up

subs uent
RxgimRles gf %}ufsge greseawp'e%e Bt ad?rf‘%ﬁd'"@‘%l?pss(Fﬂl?Pb'éi éﬂetB%ﬁeSU'fO“V‘
rﬁéé?l) ngt_o&HS 3| Jsmcbmhms arfd(=mpthiigheny IS(ifen) INISYIR,
)2, and - C(=S) NHCH2CH3. Sul f onami no:
-NR S( O)2R wher ein RL is an am no substituent, as
ﬁﬁi‘fanﬁmﬁ(tﬁlm’arbﬂmmo-aﬁ&)uﬁ’éRz wherdinfRiagd &2 stel indapentendy amino

%ggg%%[lﬁsu ggheﬂr{e{* AN rgupsaEg'q%% cg?)élmcﬂ)r d?b'tﬂ)s iftlude, but are not

et eroc

livvitedl &, a(@ﬂ—?)'\ﬂ“ (7&%&'@ aqrCepN( @@&nﬁ)‘]‘%@lﬁ\f)g’ "E(‘é'ﬁ%am no

groups include, 30 but are not I imted to,

NHS( =0) 2 - =0) 2Ph.and - N S(=0 ﬁ.:SHS
%%fﬁ{\figfﬁlﬁ d%ﬁ%&,@%ﬂ?&@é}%pdﬁ b%ar{ #aipo p 'ﬁ#ﬁ %rﬁt gsa e \l;uéd for ﬂn na groups,
Sdlrs Tslatslmﬁn’iangmd)smstltumtg‘or éi{bmbleab Ky kalkyl @8uR G Cs.aoheterocyclyl group,
(Q%L rgi?af %le & %—%81 %L\é/l xgpl?l!é@g* éfﬂﬁn%no groups include,

I onNs cover

b st rit Urertﬁd tgr@lhﬁ@é =Qbbldh "él‘r'%( @bBb?P‘ﬂ h(EeH:)SE%)Cels.

As mentioned above, the groups that form the above listed substituent groups, e.g. C1 alkyl,
Ca.0 heterocyclyl and Cs.o aryl, may themselves be substituted. Thus, the above definitions
cover substituent groups which are substituted.
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WO 2006/ 021801 PCT/ GB2005/ 003343 18 Further
Preferences The follow ng preferences can apply to

weawb/ozspect of the present invention, where PCT/GB2005/003343

applicable. 5 In the present invention, the fused

aromatic ring(s) represented sy - A-B- preferably

consist of solely carbon ring atons, and thus may be
benzene, naphthal ene, and is nore preferably benzene.
Faghetdiefeicheet above, these rings may be substituted,

TRE FollbWing QSFBre RIFEAULIMRABE té6£ch RpES: 8F BB hibsHNIMRAGA, Whed-

10 If the fused aromatic ring represented by -A-B-

appligAlleq substituent group, it is preferably attached

to the atomwhich itself is attached to the centra

P8 8Eert b SR8 PRl Bor SR B o0 Pt o
splelyfaarhos ding bteots, @fd thusitpey be berizene,ingpl¥halewe, iand ishieore preferably
beRsdR! AsREdPBePYbove, tHedding Tal) bl Nubitut&d 8L 6drhe emBSkiments are
RC2 15 which 1s usually térmed the 5-position of the
ppafermbly 4psubsttdtedoi ety. The substituent is preferably an

al koxy, am no, halo (e.g. fluoro) or hydroxy group,

d_nore .ef er abl 7 al kox ro e.g. -Qwke).
5 18] FrorBli i Bfteke te P A 159ra HndliBek Silio, 5 Prreraniy
aBagheditt theratanh whick itpdiftit attachedtwribe pavitrat yng B- Ry the endoh ptom in the

.8, S c f . - P '

opfia g SAURCH B ey il iy Mgzt g Hosftfitfpiace o
sgstitutiop i shpwrin e forgula befowsbys™: 5 25 Mpst preferably
Het is selected from ~" NoC C WO 2006/ 021801
PCT/ GB2005/ 003343 19 j referred that RC1l and R
C2 are independently
al kyl, and nore prefera
preferred that at | east one

ct%d from hydrogen and Cl4
7 Hagd methyl. It is nore

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

The substituent is preferably an alkoxy, amino, halo (e.g. fluoro) or hydroxy group, and more
preferably a C4.7 alkoxy group (e.g. —OMe).

If the substituent is a halo, it may be at the 8-position of the phthalazinone moiety.
Preferably, Het is selected from pyridylene, fluro-pyrdiylene, furanylene and thiophenylene.
More preferably Het is selected from:
* I N\ * * I \ * * | \ * . O . . S .
S N A U U
Most preferably Het is selected from:
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hydrogen, with the nost preferred option being that
both are hydrogen. 5 Wien nis 2, Xis NRx. In these

werwoedtwents, R is preferably selected from t heRCOGB®5/003343

consisting of: H optionally substituted Cl1_20 al kyl
(for exanple, optionally subsiPituted C5.20
arylmethyl); optionally substituted C5_20 aryl;
ohsti bdd r erei.n th
Itqgéljefeﬂgh Iggtﬁt ugenn tFE ta?edinc? %téarﬁ% nlgyg%%ﬁ% oIy layfjrogen &nd C14 alkyl, and
My P@fembleeubmtftyut lé@ rramgfbregarr@d et adpast onebl BF' and R are
?&B&id bith B AGE: SR 1EIFRWREon &mﬁq R @otrYars H?&B&;é ted
hi oam do groups; and optiona substitute
sul fonyl groups. Rx is nore preferably selected from

Wﬂw rgis QUR isONRYS i 15 tHesg edbodifmento 1 i© ﬁl@fdréfbly SIBdd frdh 8@ group
Eieiding B 53 oo al s BE RS B2 IRtk B et DY poliefitieg caco

ae&h@hylg ppmqmelly subetitefier s haargsaptionadiy betstitutesirgstar groups, wherein the

Eé&%ﬁ’t@éﬁi @re%?ab%’ «EVZ‘D alk)(lr%,tlgnéﬁggﬁl%ﬁ ?.Péd{qg?%&ﬁﬁa&dt%nafy

stituted C1
SWWW'WWPS eRB@RW sybstitated M%ﬁ@ grojyprs pad Rptjogaljyrubstituted
sﬁ%nlylsgr@.ﬂﬁf WX@hﬁre%ﬁé@ﬁéb@@ei%&t@ﬂ?rbrlﬂ%eg{;@U@c&@&ﬁhgséf' Aptionally

<Sesipfiteo S pl gy el oporelessiaisdy ikt f§1 ety ang

opmnﬂatlmalblsy’tuﬁd lester Yrotps) wBbreRtha@ estér, subpiituent &l draferably Cq.o alkyl

r%HJ%SptréfEHéf)%gﬁtg%H% e%%@%'%lk%“érjigtﬂbh jed sul fonyl ;20

optional i‘'onal 'y
substltuted thloan1do groups. In these enbodi nent s,

WidenirSis BN 2 HRY be R RRICRMER .1 s pyridyl ene. Wien Het is
pyridylene, Rx is nore preferably selected fromthe

group consisting of: 25 optionally substituted acyl;
lhoghbatiraddty wherdest isNR*eR” is prdfaranty seledied fogrh Itlwmbdrycon&stmg of: H;

He
BB SR o MR obollh SOARRE i oty
oglianally substityied tGsagerdf optiopally @n!asltltu;ecmmb pptiopallydsuGdtit@ed sulfonyl;
oBli éﬂéhy éJb@f RS S an@@ﬁﬂoﬁé\@/lshUstﬁHé@MotaHﬁo%cbr(g_bszo

arylmethyl): optionally substituted
optionally substltuted acyl ; optlonally substltuted

IBthesaléhbstythent& nds ﬁtéfér@ﬂ&ﬁdt}‘leﬁ@b?rﬁdyteldbed am do. In
enbodi ments where X is CRxRY, RY is preferably H Rx

is preferably selected fromthe group consisting of:
Vjend st isyaitiyignes &b st moratpesderatily 2@ectédfyom (Hecgrowxampising of:

ﬁ% ﬁ’&pé’ﬂb@ﬁa@(ﬂ%\gg dﬁEﬁ I’y s@sm?u@e {){WSFL IM' ?J’no gﬁevdé %gﬁ!i%g amido.

stitute opt1 ona tut
het erocyclyl; 35 optlonally substltuted acyl, wherein

Wi Hg W fun%HQéﬁé &Mﬁlﬁbhé@leﬁé geg @Br‘erréfS}aBQtsﬁﬂclfeﬂ @8 gBup

Biign & Pofmhorybelitn Chrmaia! (abseBo. qalgralieiistivted Coa

agflroetpy); apipnpthesubsttbley Cs.a) aeyit aptiodallp sutdtituted! £c31; 2ftioakik\substituted

SQ%%%?8@%@%@”%@%&8@@%8@%@@%%22 aégne Egigbvﬁeterocyclic

group; optionally substituted am do, wherein the am no

lr%rﬁb'&ﬁméﬁt@wh%@f @Why el gretesbif 1 om( E ;ﬁé’fgragésglgc@ k¥ the

or tO et her enltrotgen ato forma
oFPPORY BB 0 M BT A HEET Gl GSSETE B BHORYY sybstiuted
Gy seryisethyiyerptionally bebstititedrCsS4drglt bitieaally substituted Cs.50 heterocyclyl;

optionally substituted acyl, wherein the acyl substituent is preferably selected from Cs.o aryl
and Cj. heterocylyl (e.g. piperazinyl); optionally substituted amino, wherein the amino
groups are preferably selected from H and C.5 alkyl or together with the nitrogen atom, form
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preferably selected fromCl. 20 al kyl groups. 5 In
t hese enbodi nents, when Het is furanyl ene or

wao bioeprsny| ene, Rx is nore preferably sel ect eRCT/GBRP005/003343

optionally substituted am no, wherein the am no groups
are preferably selected from2Pl and Cl.20 al kyl or
together with the nitrogen atom forma C5_20

het er ocycli ¢ grou nor phol i no. 10 Part|cularly
BrlereistecycmgBm aRtqraby wéﬂtutzd agidogwhegeindhe argino grpups are

]b&.feréilﬁy s@gctecﬁﬁ%m §i2and€(5,20 &6/ otdgethef AvitB ik niPogeWABINE form a Cszo
t he

riate ren
RO IR Bishe R B s B P BollbY a Bt W eBpngtivent s
brﬁﬁératdyedeleq’qedfhmn @b@mybgreuushe wel | known ionic, salt,
solvate, and protected fornms of these substituents.
For exanple, a reference to carboxylic acid, (-COON
in these qiehagiesnts. ben hiebiaifuranylena op thigpheyisnes B ¥nriareprefeyably
@elS@téd fréh oﬁﬁﬂn\éﬂ\} @b%h@fe@ @ﬁmlnoaﬁh%h|th@e§'nlﬁ@ gMRPé bRNAbferably selected

r ot a reference to
P BUEST G Bled o IRGe5P LY HGE BoRG AT IR BrCra e oG 6roup. .
ororphetitovat e of the am no group, for exanple, a
hydrochl ori de salt, as well as conventional protected
forms of an amno group. Simlarly, a reference to a
Rpdicdgiy prgfegah cameainis tcydes 2, 3.t5h 6. AriPotd, d 3£ % AY.(58(B3, 65, 66, 67,
a49a t50r solvate thereof, as well as conventiona
protected fornms of a hydroxyl group. 25 I|Isoners,
Salts, Solvates, Protected Forns, and Prodruqgs Certain
Wféﬁoémﬁ@prlﬁ&y&@@bsﬁe pr’@fe&n@e@mam Bk@aihtcomBination with each other.
geonetric, optical, enantioneric, diasterioisoneric,

epi meric, stereoisoneric, tautoneric, conformational,
QELﬂﬁﬂﬁﬂﬁiﬁ_m@HnB |nclud|ng but not limited to, ci s-

- (AN ;

LA 56 s o v tpdin Rl Soole, apdfigicbieg il hese
Eulsps@tuﬁgts gor @@glp]e., ﬁ@@fﬁ@nce(t@)ca@ﬁwli(: ayid {-6:QaH) algedngiudes the anionic
@d&%oxyla@ bt mgjcﬁj f‘afslﬁﬁ Bﬁsol@l@lher@&daﬁ\ﬂéll ad &fnU@ntlonal protected forms.

and anti cl.inal -

M o el DA A P s RS prpatd T @I R'R), & saltor
eolvaik opibe amiocgringl, fao ieaamplé mhyﬂ:ocbln:lﬂe aitndd welk asate@ventional

b%@éc?e%ffoc&e({f%h %ﬁrn]i n%ro&po #lﬁ"\ﬁ r| V? e\fes;ér?c{eetg gdljog)h‘gﬁouR glso includes

”I‘P W@tfanm { ﬁé ar %ﬁ'trﬁr splyataifierestiastwell s gomigntinnal prptected forms of a

Qyéﬁéggﬁbppolynnrphlc forms. WO 2006/ 021801

PCT/ 005/ 003343 21 Note that, except as discussed
bel ow for tautoneric forns, speC|f|caIIy excl uded from
idoeners, Salts, Solvates, Protected Forms, and Prodrugs

Certain compounds may exist in one or more particular geometric, optical, enantiomeric,
diasterioisomeric, epimeric, stereoisomeric, tautomeric, conformational, or anomeric forms,
including but not limited to, cis- and trans-forms; E- and Z-forms; c-, t-, and r-forms; endo-
and exo-forms; R-, S-, and meso-forms; D- and L-forms; d- and /<forms; (+) and (-) forms;
keto-, enol-, and enolate-forms; syn- and anti-forms; synclinal- and anticlinal-forms; a- and -
forms; axial and equatorial forms; boat-, chair-, twist-, envelope-, and halfchair-forms; and

combinations thereof, hereinafter collectively referred to as “isomers” (or “isomeric forms”).

If the compound is in crystalline form, it may exist in a number of different polymorphic forms.
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term"isonmers", as used herein, are structural (or
constitutional) isoners (i.e. isonmers which differ in

W b@eozisnect i ons bet ween at ons rat her than nmereCH/GBR005/003343
the position of atons in space). For exanple, a
reference to a nmethoxy group,21-OCH3, is not to be
construed as a 5 reference to its structural isonmer, a
hydr oxynet hyl group, -CH2OH Simlarly, a reference to
Nort¢ thet, exdept apdiscupsed belavofor tastomeric torss.rspecifically excluded from the
tér‘?rf ?sro%ﬁss Jschslegi Bereh' é’r‘étsk’r[xé}hral @P%tltuf@\tamsomers (| e isomers which

hl or ophe However, a reference
i i P@mewsm’weev Homsdghet Pl B e fwhe P%%tr?erc’if gloms in
sfp@deIB anaéxlahﬁ)@ eréfé'rbﬁlcet b atmethexg grdue, -@CH:,G% nét talbléy;bnstrued asa

Pl B3 SRR eatt s gpR Rk rhs RiHR g Toeronce o

cﬂthbhblorophemwls noatecbepanstrued asretrﬁewygﬁh@ntyIs)ructtnhle:sqb@v@eta-
(ﬁﬁ%% %ﬁhﬁ n klg\gg\gér rEPrtefe]?é?rcE 8 Db 6f§%8ﬂ@5 by Wl R judk eructurally

and enol forms, as in, fo
ie@mfmf@rmStfﬁm\wmlrbmptr@asss &9 oﬁevra"tyl lﬂﬁwé%w RiE@PY} PBE 5P propyl; butyi
ihddRR/reNSYY] 8., an@ Bkl FhditoxdHeRNhcluRBlotth\e i, Gnd ara-
ni troso/ oxi me, thi oketone/ enethiol, N 15
W?W?%@wavroxyazo and nitro/aci-nitro. Particul arly
relevant to the present invention is the tautoneric

T

erfolate-fopres iakiin &rieyarmple] theliadowing taH@"teélﬁ ReirS: sefaenol, igne/enamine,
SREDRMASISICYA, I%n%ﬁe/%ldm@rrﬁtrds%f&% %lokﬁtéh@khétH’bl AOs.

For exanpl e, be 1 n any |sotop|c orm i ncluding
AifEpSOBOXpHZO, %’HB”‘W’P‘(‘T)"O C may be in any isotopic

forn1 |nclud|ng 12C, 13C, and 14C, 0 may be in any
2 il}gqp Ilé égle ﬂl&t{ﬁ gr%s%’lng inve ?tlon t%e gauqz?rgenc%gg xll‘i.lgt?atujed ge?ow
particul ar coffpound i ncl udes al | |soner|c forns,
i ncl udi ng ) or partially) r {
m xtures t Met hods for th aration (e.g.

[ and separatd’o /?\g g I ractional
crystallisatia gatographic
i soneric forns "known in the
readily obtai ned-by éggﬁi|ng t he net hods tau
herei n, or known met hogg®i n a known nmanner. R? WO
2006/ 021801 PCT/ GB2005/ 003343 22 Unl ess ot herw se
specified, a reference to a particular conpound al so
Notelthid @pedifeailycinclsdddtin the term “isomer” are compounds with one or more isotopic
substitutions. For example, H may be in any isotopic form, including *H, 2H (D), and °H (T); C

may be in any isotopic form, including *2C, "*C, and "C; O may be in any isotopic form,
including "®0 and '®0; and the like.

Unless otherwise specified, a reference to a particular compound includes all such isomeric
forms, including (wholly or partially) racemic and other mixtures thereof. Methods for the
preparation (e.g. asymmetric synthesis) and separation (e.g. fractional crystallisation and
chromatographic means) of such isomeric forms are either known in the art or are readily
obtained by adapting the methods taught herein, or known methods, in a known manner.
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sol vate, and protected forns of thereof, for exanple,
as di scussed below, as well as its different

w@edogiomsphi c forns. 5 It nmay be conveni ent or PEFGBaDbE©03343

to prepare, purify, and/or handle a corresponding salt

of the active conpound, for 2@xanple, a

phar maceuti cal |l y-acceptable salt. Exanpl es of
armaceutically acceptable salts are discussed in

L%éqsg ethepiseggpecifiecbiRdelierepetito ararlioplar perpeqund igise ingiides fonic, sal,

sélvat@heﬂfdrﬁro@ﬁéd sorfi®of therdS, ol &Ghiple, B9 dsBilissBX BEBY Cas vl/écll as its

Mp?e conmpound is anionic, or has a functional group
[ROhPHUYOBRC i Sni ¢ (e.g., -COOH may be -COO'), then

a salt may be formed with a suitable cation. Exanples

Iﬁor];?ﬁ lfu%)'h (—9‘"6%'[ l{z%rsl%’tﬂn% ?o aqﬁ'@}%é&%?)%gﬁ@%d’é}i%mﬁgé rc]:glrr%gg%ing salt of the
asliecdompeunsifor Farmnle, @rrhagegsutioaliCacceptabladalgExamper
pﬂgmceﬁﬁgllmepﬁéﬂ@ s&lfs a% %é’cus@?ﬁiﬂ@le%% Qif al., W‘aprﬁ‘ﬁeﬁtlcally

ganic _cations inclu but are not [imted to,
A&ﬁ?ﬁﬁ?ﬂ'%ﬁ?'tson’ Pharg. SC’Nlﬁlﬁ YAH§7D5 substit ut ed ammnl um
ions (e.g., NH3R+, NH2R2+, NHR3+, NR4+). Exarrpl es of

R B T b TR R0 ik 550 o
(eligc yDOH mqylbanﬁ@@) then etshlymaybermédiwigh asuitable cation. Examples of
s%ﬁgyel |ﬁ51r8gr'u9 tldfis lnl%ﬁjgé‘rb% Qr@n%ﬁlmt%zq tap%p meﬂmoﬂﬁ oﬁmh as Na* and K,

erazine, enz , m ne
aialinasrrtheationsgueh @ﬁ@{izh and Me’ @&d %rlcawsamm@s AT &gamples of

Sttt @rgarl.wtsétﬁﬁs RBdd& gt &k Rst Im'ﬁt@d@d(%ﬁmcﬁluiﬁ ioR (. eZ?\lH,; ) and
COIIUH uat er nar anmoni u | ONn
BT e LR P g NBER N R R Eg@@a & focspe suitable
suBstitiied arambeininGor{seargthose dériRedrrym: él&ylarNhB,)dxeth)h@ﬁme, sal t
JE&XI P Famme pne fammae Eﬁ{ Itar%l% et é elal a%aﬁaa ne,

HrPaBYE P{ de. Bu

I 'norda
dletlmrto@mnteo plperlaelse @ezylwue fnhenylhdm@ylaroinbomow mgmgmm end
tl%?ﬂe@%mu?e’s aQMQH QS BhRbiaGids, RV PL9R Snd QMqun@' @q leample oij a

furic, furous, nitric, nitrous, phosphoric,

%H@%%P‘GU@W @'ﬁﬁ?ﬂ“@é‘”ﬁ? N&ehiabl e or gani ¢ ani ons
i ncl ude, but are not limted to, those derived from

e foll own a id cet C ropionic,.
'éﬁsg?fﬂ?oan%%zﬁm% 86 & kg oAb Baonie (o 0., Nz may
beaMbis %, theinaar $atrmay, becfiotnnédoyithad suitalle eniomsExantyiles, of saitabiednorganic
{;%qg RN ek Gre ROFRNLIAS Shd<: denféd%oﬂﬂh@ foll@%ﬁ?rﬁ'dﬁamc acids:

enzol c, clnnamc, pyruvic, lcyclic ani
fgd@@@@%k%@bfmc@hy °¢'<Pmalf‘4”é: SUFWPH%W&%%I“W@H? cPhOSPhO”C and
m&ﬁm@utﬁaﬁmés of@uhﬁﬂ@&rgbm@am@ns @&uhw Butdirs HbtfligeE to those
val eric

e e S0 g s e SR vt APIRR: SRR pEE R Blesr, palmite

lhdti) malid, pamoid, Itar&\ec (chétric, \gbdoric,castdrbie, rhakik dwdrgypalkig n@rengacetic,

@%\térﬂ% %QR!Q' b%nQ& ddnngmcb q?tsgh@gchccﬁlhjarlﬁllcp %eacet?/? ))}btanzonc
onvenlen deé

famam% folusansiiifenig, m@har@s}p@m ﬁ'@ars@umc‘e etbﬁne ti'h'éfoa@t PXplc,

iSQARBAS Relerid, rla‘ﬁd bﬁx%ﬂm S@a\‘rﬂﬁe% of btﬁta‘éfég@ gh%il@ biohdlinéI0&, but are not
Canent|0na

Ip@?fi @3%@3 par(nygg gm tE%followmg polymeric acnds tannlc acngf carboxymethyl

cellulose.

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

the active compound. The term “solvate” is used herein in the conventional sense to refer to
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a conplex of solute (e.g. active conpound, salt of
active conpound) and solvent. If the solvent is

wai0e/02180he sol vate may be conveniently referrBdl/GB2@S/003343

a hydrate, for exanple, a nono-hydrate, a di-hydrate,
a tri-hydrate, etc. 5 It may 2% convenient or

desirable to prepare, purify, and/or handle the active
compound in a chemcally protected form The term

a eqemiecefisbiyterdp gt ective dormraun.'sal of adivel corepasing) angselvantn & the

ddenfis GRIEPANShIV e MR B8 cOVeniBkty¥BeRed B MArate, for example, a
functi onalrae(gr oups are protect eé/ from undesirabl e

RAMCRte étﬂi"aﬁsa"t At el are in the formof a

protected or protecting group (also known as a nasked

5P o?gg i Q/%nlg ol#@eg!a\l?% t?b%ﬁ)gr%d?tﬁ[% b&SMaﬁgleQﬁ@é&Le cgmpound ina

I ng a reac react
¢chemidally prgtegted éermu e derac tb@mﬁ@u@tqt@ﬁéed‘fgmf apyre hgfeém pertains to

Q@(‘S}nyg&md REKHKIEH SPRCbr i %Hﬁve@tﬁrfcﬁ@ﬁdl Br%ub@ﬁ*efb‘?&é&é‘& i%in undeSIrabIe

t he protecting
W%@Bg‘é@ﬁéh@t '%taéﬁ;)'” t%‘ fPH@) gta %’Hﬁglegﬁf Prﬁ chymgaqr?%(apﬁ ¢fnown as
: hﬁslfe!tlfﬁiilrﬁa@ﬁﬁg Qlfoub bea pltiRaLOr Blocklrﬁﬁg?rou;f)o By praggtih@a reactive

P (T o
noiyaarous; e nbinsERR Gyt d RRe&s (kg B §Rle§ h e
paforread nitheyt afiediind thexprotgeted pronayh@go@pmg@omnagb@@moved
%L{%ﬁ% ny ﬁg&eqﬁént%ﬂa hdut FUbQE;éE %Bﬁecﬂné e 1BNSHTBASS tHRSMolecule.

enz

Bei, mf@mwn*et ﬁmtsctlveaﬁrqqpﬁtry@rgawt: ﬁvrﬁh%sf'ﬁ/ ((Fré3ragi gncelR-Héyts; 3rd
Baitisr; DB dndlsops, 4oebut yI di met hyl silyl ether; or an
acetyl ester (-OC(=0) CH3, -OAc). 20 For exarrpl e, an

al dehyde or ketone group may be protected as an acet al

Bé6r dxaingle, a hy‘cﬁ@@&ﬁéuwreéwbe protectad e ab bthecE@Rponan egreo (P C(=0)R)

#or ex%plé Sas u%fl teﬁ\%r a%eﬂFﬁ“ b%% dry( n@%@l%éﬂg?& tl:wl

reac
ﬁtlm@ny@ethab e'k!éib ertrern@thxdﬂkyl ¢r§-br1@ umqtlwls"vl@y@ﬁ@ an agetp\pster

e e SoMs ng a | arge excess of water in the
presence of acid. 25 For exanple, an am ne group may

be protected, for exanple, as an am de or a urethane,
Fer exa&ﬂﬁ@[‘@i ﬁdefﬁyﬁé ofket@idyrbupamiydiee frotdie@aChHB hretal or ketal,

?e%gﬁ%{%ay, ﬁf!(ﬁ%%% l_g) is Kﬂ{_\%ﬂ%@a dlé\ﬁelﬁ(>C(OR)2) by

Podlotiquhwtiny for Exemnm@ @y imany aleohol. TNIGI@@G@ZE(@W@G@ BePaB figgeadily
ré&é‘h&gf%@ by hfdosidubihy'q Wa%B’ &R XAtR tﬂ@ plesbiideforasd.

a 30" nitroveratryl oxy amde (-NHNvoc), as a

2 tri met hyl silyl et hyl oxy am de (-NH Teoc), as a
202e>|&mfprel shhamegidip! ragybeaitbdeed, foidxample) as dtsanside or a urethane, for

0X

7 SRt TUbRG RS S Foo Pty (NpO-QgHACots -
sz); ai;)h ebuiawmda(}NalﬁO\DﬁmHiB NENB®Q);. a 2 Elohertyka-wmlaexy amide (-

qr f .

exan‘pf% d:l% Z@CH %@-g%ﬁ%’)k gilgérrgﬁ)?rﬁgth@@ a‘?‘tﬂdee Nﬁ Fridd), asa 6
@gnowatrséowameyw%@tve@)) as g mveﬂhm'w@@wh@w angige éNHEeog asa
3 LtriékibloBl 18R} e (-NH-Troc), as an allyloxy amide (-NH-Alloc), as a 2(-
phenylsulphonyl)ethyloxy amide (-NH-Psec); or, in suitable cases, as an N-oxide (>NO-).

For example, a carboxylic acid group may be protected as an ester for example, as: a C4.7
alkyl ester (e.g. a methyl ester; a t-butyl ester); a Cq.7 haloalkyl ester (e.g. a Cy.r trihaloalkyl
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WO 2006/ 021801 PCT/ GB2005/ 003343 24 ester); a triCl_7

al kylsilyl-Cl1_7 alkyl ester; or a C5.20 aryl-Cl1 7
wa@bdoglo2wst er (e.g. a benzyl ester; a nitrobenegl/GB2005/003343

ester); or as an am de, for exanple, as a nethyl

am de. For exanple, a thiol d%up may be protected as

a thioether (-SR), for exanple, as: a benzyl 5

t hi oet her; an acet am doneth et he ]

eSS ol Ea) 0] Sy e et PIHeSt (e eapH geer

ritobphgpadte); opus bifi ymidanidl exanipiends e ntelhy! anileve conpound

in the formof a prodrug. The term "prodrug", as used

herein, pertains to a conmpound which, when

Free exeon|é, settliol gsoup maybey protspted vk @|tilectied-SiRa S ex@male; psi @ benzyl

tﬁiQé’fHé’H;’QH'aceTé/rHHGrﬁéth%?aetﬁep?-sﬂilrgﬂr-l@&d)@HL)S I nactive, or

| ess active than the active conpound, but nmay provide

advant ageous handling, admnistration, or netabolic

1P @PBs EdrSniekt@F desirabIp k€ prefareEpUBfyD aidAgrhandie tresdctiVescabipound in

e BaB L PR SR8 L P uod sl IR R pERaY o compound which,
whenatieiabaised (b tveinessiop yielsisdrpddsira] ady ERmpand5 Tepieally e prodrug
i Pa¥ihvB! & i8R tbé(r‘?thg %gﬂ/elchSg\frfad?gﬁ&%yﬁ%i&%dﬁ/QﬁthQMandling,

esterification, Tor exe of the carboxylic
agministeption s metabeliayroppriesn t he parent conpound, with,
where appropriate, prior protection of any other
reactive resent, i arent co un

PRk By SHERTIRE PR [P age-eRPo R Seniosly
aveéptbiaé meadbblicallplbilecests). ébsing netabdism, thet estarrgeoupdtC(=0)OR) is
c{l%\‘%e{i ?o%ﬂé_lé; thaeH}ﬁ\ZeZ? ré@leéféggégriéa%ﬁggﬁy%st&ﬁcgbn,' flylbexample, of
gny (oKithe-carbexyliglagidian@ipe (19+0)Opl) (Mihﬁ’é@@htdloméy@e Wjﬁh’)"‘!heém d
YIPX; Srior pratddidh oflfw Bther RLBYEVR YIRS Biesentde ihk abedt Eyhpound,
fgl'_lc?v@_dpt:af\églﬂo | 8()1%/ lmﬁéﬂj@niﬁlfd) eﬁ%(%%})l%éé{%%ﬁ\ﬁvfa&%@ﬁﬁiggﬁg eestter}g !n;clude, but
dre hbEMARY kaXhosetingtein R SOMPLEIK e-g. ce bB YT @aynirsitiyl (e.g.
%@lh%%ﬁ%%w&gf% &naﬁ}%éggﬁélte%@%&pholino)ethyl); and acyloxy-C.7 alkyl (e.g.
doytoywhethd xadyloayatindireyd. eivgleyibxymethyl; acetoxymethyl; 1 -acetoxyethyl; 1-(1-
&Xﬁb@ﬁﬁ%kr@ﬁ%&gﬁ%&@(&%dgﬁgﬁ ﬁ(;b%hzo%oﬁ&‘}@ﬂhﬂhi@éﬁ{'bw— 25

car bonyl oxyet hy pyranxloxy)
%aéﬁa%Wyrﬂggg%}-ﬁ?ﬂ)rppo_gw(cg[bonyloxyethyl; cyclohexyl-carbonyloxymethyl;

1-ﬁycilmyﬂrcemwﬁmbmyllymwhb@wlyxamem{m;ﬁ@methyl; 1-cyclohexyloxy-

-t et rahydr ranyl ) car bo X :

o e B R R DRI TRY Y ¢ her
‘@ltﬂamwihipgrqnyloﬁr)wgbcfnylomtwhc | ude phosphonate and

?._— gﬁﬁﬁ%}gﬁé@g}cﬁrg éﬂ?%mgﬁ Hh@?{g-t%gaﬁ%%p??é}‘nylgfag{éﬁﬁoxyethyl).

osphonat e "pr odr ugs
reaction with chlorodi benzyl phosphite, followed by

El)’rﬂf(%@glﬂféﬁfgid%ﬁru Rrrhohblude ﬁ{b@ﬁgﬁﬁﬁfﬁnﬁ g@g@g@ sa(gs. In r[])articular,
= . C ro ca Cl eav oS ase
A R S S T e e

whidrhdibdrezylplickphity; fglowag by Biirdjesatjonstorfenpa pobsplgsager group -O-

B OSSR ot

yield|thisactivie daig tith ghechydpadi gUPFor  exanpl e,

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

compound which, upon further chemical reaction, yields the active compound. For example,



10

15

20

25

WD 2006/ 021801 PCT/ GB2005/ 003343 25 the prodrug may
be a sugar derivative or other glycoside conjugate, or

woregpelozisan am no acid ester derivative. Acr onge®GB2005/003343

For conveni ence, many chem cal noieties are

represented using well known 2abbreviations, including

but not limted to, nmethyl (Me), ethyl (Et), n-propyl

nPr), iso-propyl (iPr), n-butyl (nBu), tert-butyl

§ng ggdrug»mal\el;@a angﬂpgggvatlmpﬁwéglyqzos@@ H@mygat@mmy b@ |an)am|no acid
biighRAydavg bi Ph) . benzyl " (Bn), naphthyl (naph),

nmet hoxy (MeO), ethoxy (EtO, benzoyl (Bz), and acetyl

(Ac). 10 For conveni ence, many chem cal conpounds are
Mnt ed using well known abbreviations, including

Pgr con@eglegc%l r%e?'gl c%%m rr%é?&%gﬁr (Jggtgﬁgr,tecﬁ {@}ﬁéll(@%brewatlons

plhémg btut ngt kroiteg] to guetex! (et Qtoyl (Etécﬂenrpwl E0dr)l ispARsar) (iPr), n-butyl
?‘J Plté)f QR (RN G- H&EEMé@Q?clsﬁHXW bl‘i’& dﬂg\@l (Phg biphen K gbIPh benzyl
[ uor oacetl c acl (

()R wmnhamtnwxhﬂefahafham@f%%ww &m@wdmegaﬁc

15 Synt heS| s In the synthesis routes given below the
ContoRifTines Mo et R oW AP FRESags P PBsihe
ta!btaawéims,emrmmrwyoubeo@lyﬂedh@s msthenol (Ie@), ntélahQidEIQbﬁJ lsts-propanol (i-
@F@H)OQ\QH\ |&&é%&8ﬁ£@f§§%ﬁ§%¢d.@ %Eﬁ%é?lr(rat%&ea i€ 28f (Acon),

opri tive startin erla
ﬁg@ma@neﬂmﬁmﬁermmﬁ@ @@Mbﬁtﬂp@ﬁamy agjg @fﬁt%@@‘ih%@aﬂam'de

F ﬁ;@rblh ok nReUMetrfisufcaedsd). 0 NH N
E)M E % an@-“ql—qil‘ze)t 25 |?1 \;/\,?1‘: ch éTHI.et% |s) as preV| ously

def i ned, W|th a conpound of Forrmula 2: HN (X)"
Bothedis 2 R1 C2 R in which n, RO, RC and X are as

lﬂ’nrtﬁg ' ﬁ#ﬁés}/s rggtfeg 8@&1 bél&/v ttll?eeAfEir fﬁ?e%r”ﬁs |$£hoa/n%g lé%éé?igoenzene ring for
convenlence Compounds in which the A-B ring is other than benzene may be synthesised
using methodologies analogous to those described below by the use of appropriate

alternative starting materials.

Compounds of the present invention may be synthesised by reaction of a compound of
Formula 1: .
0

‘ I;IH
Formula 1
N
= o)
@ >

in which Het is as previously defined, with a compound of Formula 2:
HN O
Formuia 2
X
RC1 RCZ
in which n, R®", R®? and X are as previously defined, in the presence of a coupling reagent
system, for example 2-(1H-benzotriazol-1-y1)-1,1,3,3-tetramethyluronium tetrafluoroborate, 2-

(1H-benzotriazol-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate or
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system for exanple 2-(1 H benzotriazol-1 -yl)-1,
1,3,3-tetranmet hyluroniumtetrafl uoroborate, 2- (1

woRM@enzdr i azol -1-yl)-1, 1, 3, 3-t et ranet hyl ur oni BCT/GB2005/003343

hexaf | uor ophosphate or WO 2006/ 021801

PCT/ GB2005/ 003343 26 26

(di met hyl am nopr opyl ) et hyl car bodi i m de

hydr ochl ori de/ hydroxybenzotriazole, in the presence

(@imethvisayeoprényhetbyearpodiimilei @é@pwgwe&yﬁwmﬁnﬁ@rmoﬁ i the presence

S D488 tor xAINpRXEREBVrSbyR—HTRIME, RCLEAENE or @kample dimethylacetamide or
di chl oromet hane, at a tenmperature in the range

dighlereetyang, iah@tefgmefﬁturgfn tpﬁ ngp 1of @Gt to thedypiling point offtheos%Ivent used.
Al ternatively, conpounds of the present invention may

Nt hesi [SJ: ' |
@?elrﬁc' lvel\é e g?ﬂ'ldg%ég %%?Yegsgﬁf elgv’%n?%nr rﬁaeg(lgeg%}lag{églgeé; é)ll éC:PQu(/gpéloﬁ ofa
emponndiel Frormela 1 Irat@tah\aativetﬁedege@f?s fon exarepde amacid chioride or an

Hebxed Qéiéﬁ%ﬂlﬁl‘? b bﬁhﬂﬁ/d%{rs‘%@mlhﬁe%te‘ﬁ@slng K@ WRown methodologies,
nmet hodol ogi es,  and reactjon of the actlvated speci es

9 Radiiop Bhhe artyalsd speFierIvip azconmue%ﬂfpp&mwe of Fornul a
1 may be synthesised by reaction of a conpound of

Egr[h@&”ngs ﬁ'fForquIg y l!_ebéynﬁlggl ola,n gactlg %\H%n&f F&m%l%l 3:

previ ous or "a CO

0 Fornula 4 0 OH Het
defined, or a m xtu % of Formula 3 and a
15 conpound of Foiﬁ!ﬂ u fnff 3 hydrazi ne,
for exanpl e hydrazihne aZ|ne
nonohydrate, optionallygn the presence of a base, for
exanpl e triethylamne, optionally in the presence of
i Wi e g as WGY'O‘é%%‘i’ﬁS'P%d |°ﬁ6l§§’i‘?‘i’%‘ﬂ ohEeAylast ed spirit,
at a tenperature in the range of 0OC to the boiling
poi nt of the solvent ..used. 20 Cbnpounds of Formula 3
or Formula 4, or nifxtyfes>thereof, nmay be synthesised
by reaction of a SuAd of(FornuIa YD ON  Het
Formul a 5

is as previously

in which R' is as previously defined, or a mixture of a compound of Formula 3 and a
compound of Formula 4, with a source of hydrazine, for example hydrazine hydrate or
hydrazine monohydrate, optionally in the presence of a base, for example triethylamine,
optionally in the presence of a solvent, for example industrial methylated spirit, at a

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

Compounds of Formula 3 or Formula 4, or mixtures thereof, may be synthesised by reaction

of a compound of Formula 5:

0
CN
O’ @ Formula 5
0

in which R' is as previously defined, with a reagent capable of hydrolysing a nitrile moiety, for
example sodium hydroxide, in the presence of a solvent, for example water, at a temperature

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



O in which RL is as previously defined, with a reagent
capabl e of hydrolysing a nitrite noiety, for exanple
wa@ oas/mmshydr oxi de, in the presence of a sol veneCT/GBr005/003343
exanple water, at a tenperature 25 in the range of 0C
to the boiling point of the 6l vent used. WO
2006/ 021801 PCT/ GB2005/ 003343 27 Comnpounds of Formul a
5 may be synthesised by reaction of a conpound of
Geompouhds @ Forn@ia 5 @aliée sFghenided bg reaqtiomofatrogipowd of &oprula 6:
previously defined, with a genpound of Fornmula 7: O
0O Fornmula 7 ij'CRa 00 CRa<5 in which Ra is a Cl al kyl
group, in the presence—f base, rhRtiagxanpl e
triethylamne or |i#hiumbkexanethyldisilazide, in a
.Sol vent or _exa tetr.ah f t enper at ure
T RN RS sty st B AL REr o of e
sol vent used. Cbnpounds of /

Hormul a 7 may be
synt hesi sed by net hods-anatQgous to those described in
10 WO 02/ 26576. Conpo @
rom cpnpounds of Formula 7, by

0fO For ieMd24 nay al so be
directly synthesised f

reacting themwith a conpgaﬁdomﬁ Formula 8: 0 O CH
Het Fornmul a 8 H 15 in the pRsence of a base, for

5  RWARRIE sltff bel gr'?)‘hﬂ &n e dréstehéé%'ﬂa%@Wé&)ﬁ#nﬁl’eﬁﬁéﬂ%lénﬁ*ﬁe or

In a exanp I'e tetrah I ot ur

It @emm@f@/'qlﬁ'aﬂﬁ% i aﬁ@'éertsffor %@Pédetfar‘i‘édr%’ﬁﬁ AP teﬁ@?fﬁ{‘”e in
@b rénaﬁl oﬁﬁb?@ﬁtthé@&%g dorBPMBdsvért ukr mul a 6, where Het

| S.

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

Compounds of Formula 4 may also be directly synthesised from compounds of Formula 7, by
reacting them with a compound of Formula 8:
0]

0, OH
@ Formuia 8
H

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

point of the solvent used.

Compounds of Formula 6, where Het is:

*IN\* *‘\*
= N~

20
can be synthesised from compounds of Formula 9:
CN

HO
@ Formula 9

by oxidation of the hydroxy group with, for example, DMSO, dicyclohexylcarbodiimide (DCC)
and anhydrous phosphoric acid.
25
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20 can be synthesised from conpounds of Fornmula 9: CN
HO Het Forrmula 9 by oxidation of the hydroxy group

wowrdah/o2i8or exanpl e, DVBO, di cycl ohexyl car bodi i PETH6B2005/003343

(DCC) and anhydrous phosphoric acid. 25 WO

2006/ 021801 PCT/ GB2005/ 0033428 28 Conpounds of Formul a

9 can be synthesised from conpounds of Formula 10: O

CN O M Het Fornula 10 by renoval of the acetyl group
Cosborpdant Baindla Sseeotbesyntipdiseddromaopipgunds cd€panula #0:an

organi c solvent, gor exanplgy THE 5 The conpounds of

Formula 10 can beﬂi&nbhes'-:d fromthe respective
d f F I d 11 + 4Me N CN
Mo No Formila 11 A ( F‘g 11 Fp’mﬁ%gby addi ti on
b)& m%lero?t ea?%&qurﬁﬁ# lﬁlstuﬂglz% a%d gl%:%%f%llag QMIBE rﬁj;eamdlqu a-m)? amc

can’ be synt esi S
SﬂwnmﬁwﬁﬁpmgthHbf Formul ae 12a and 12b respectively:
Me N CN Me Forrmula 12a / Formula 12b CN 15 by
oxi dation, for exanple by mchl oroperoxybenzoic aC|d
ThesomgAd %?fF&H“WdJ?égﬁ?'bb%%\ir\}@ﬁ’?edr 15 T&¥PepifYR CoRgunds of
Feaipeund s08 1ffer rul a 12a can be synthesised froma
compound of Fornula 13:

U Formula 11a \Q Formula 11b

by addition to a pre-heated solution of acetic anhydride.

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

Me N CN Me N

N N
| Formula 12a | Formula 12b
> -

CN

by oxidation, for example by m-chloroperoxybenzoic acid (m-CPBA) in an organic solvent,
such as DCM.

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

o
ha
~

l Formula 13
=

Me

by first reaction with iodomethane, followed by dropwise addtion of aqueous potassium
cyanide to an ethanol-water solution of the product of the first step.

The compound of Formula 12b can be synthesised from a compound of Formula 13 by first
reaction with iodoethane, followed by dropwise addtion of agueous potassium cyanide to an
ethanol-water solution of the product of the first step.
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wW@assism cyani de to an et hanol -

O I+ Me NFormula 13 20 by first reaction wth
i odonet hane, followed by dropw se addti on of aqueous

product of the first step. The conpound of Fornula 12b
can be synthesised froma coJound of Fornula 13 by
first reaction with iodoethane, foll owed by dropw se
ddtl 0 f guegqus pot assi um cyanide to an 25

e‘{“}PQH (F ?%sz’ 381 uti on of the product of the first

step. WO 2006/ 021801 PCT/ GB2D05/ 003343 29 Conpounds
arnula 8 H where Het is

of Fornula 8: 0 0 QG
selected from: NN 4 ,NN) 5 can be
of For AtiMd284: 0 OH Het

synt hesi sed from cong
Formul a 14 by oxidation of the al kene, for exanple,

M@rmlgetdisni@ctédwfrtan sol ut i on of t he conpound of Fornula

4 o net hanol DM . at 7,$C 10 Corrgounds of
F a 14 er Het [ : 1<17T ah e
syt besi sed conpo of Fon (}N Br Het

Formul a 15
can be synthesised from compounds of Formula 14:

\ OH
@ Formula 14

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

Compounds of Formula 14 where Het is:

*IN\* *l\* *l\*
= N~ =N

can be synthesised from compounds of Formula 15:
O

OH
Br @ Formula 15

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

L
B/
Ol

]
B

OBu Formula 16
U
under the usual conditions.

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

Br Formula 17

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

Compounds of Formula 14:

wat er sol ut i PCI/GB2405003343
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by Suzuki coupling wth a conmpound of, for exanple,
Formula 16: BOBu Fornula 16 1 15 OBu under the

waigwal2wondi ti ons. The conpounds of Fornul a 15PCHGBR®S/003343

synt hesi sed from conpounds of Formula 17 M Br Het

Formula 17 20 by oxidation, f& exanple, using

pot assi um per manganate i n aqueous sol ution. Conpounds

of Fornmula 14: WD 2006/ 021801 PCT/ GB2005/003343 30 O

OH Het Formula 14 where Hef is: * NNJi J N N can

be synt hesised from R0NMPa Formula 18: CN \ Het

Formula 18 5 by hydr¥ of t heoky@ne group, by,

for exanpl e, sodium hydroxide in nethanol. The
%FPEE’ d of Formula 18 where Het is: * N N1O can be

§’5 Psed froma compound of Formula 19: " ~" I NYCN

NJ Formula 19 J"-- b t C W th a conpound
of, for exanple, For yl\ﬂ?bljk O%:%g’rrmla 16 1

can be synthesised from compounds of Formula 18:
CN

Formula 18

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

The compound of Formula 18 where Het is:

o

can be synthesised from a compound of Formula 19:

Cl N CN
2
\U Formula 19
N .=

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

*

LB/OBU Formula 16
|
OBu

under the usual conditions.

The compound of Formula 19 can be synthesised from a compound of Formula 20:

Cl N Cl
\|/ NS
I\J/ Formula 20
N~

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

The compound of Formula 18 where Het is:

can be synthesised from a compound of Formula 21:
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OBu under the usual conditions. 15 The conpound of
Formul a 19 can be synthesised froma conpound of
w0062 ®o20: C NCI NJ Fornula 20 by reacti onP@i/GB2005/003343
sodi um cyani de in an organic solvent, for exanple,
DMF. 20 The conpound of Forpula 18 where Het is: NN
i N can be synthesised froma conpound of Fornula 21:
WO 2006/ 021801 PCT/ GB2005/003343 31 L N O N Formul a
21 by reaction with SPdI um cyani de in an organic
sol vent, for exanple, L%W e conpound of Formula 21
can be synt hesi sed fro onpopnguebs Formul a 20: d
NCI Y Fornula 20 N~ & Suzuki coupling with a
npound 0O for exanple, For B OBu, Fornmul a
biéeait'o"cﬂﬁ‘ SOGHHbCrya?'H%'WELPAQa%%E’eP‘i i examige. @Wpounds of
Formula 8: 0 OOH Het Formula 8 H where Het is: N

Tﬁe Eomgo%rr%d %F FcJSrXIrl}Farbqséaﬁ %g s%tﬁ)gs]ls%d ?rgrrrrlp aoéjorr]ndpo%d ('):fclgormula 23 2:

Cl Cl
\r NS
l\j Formula 20
N~

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

\\B/OB” Formula 16

|
OBu

under the usual conditions.
Compounds of Formula 8:
(o}
o OH
@ Formula 8

H

where Het is:
% l \ *
N~

can be synthesised from a compound of Formula 22;

0 O

o l N OH Formula 22

N
Z g

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

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

0

o l A Formula 23

N~
F

by reaction with a strong base, e.g. lithium diisopropyl amide (LDA), followed by addition of



cOH Formula 22 N/ 15 F by deprotection of the
al dehyde group using, for exanple, a m xture of
wae@bozsoand water with a catal ytic anmount of PCT/GB2005/003343
pyri di ni um par at ol uenesul fonate. The conpound of
Formul a 22 can be synthesised2from a conpound of
Formula 23: 0 O Formula 23 N/ 20 F by reaction
with a strong base, e.g. lithiumdiisopropyl am de
CCe.DRyis refagtioroneyd fcmexadde,themarr@ﬂ oWt 28867 BTHH where the COz is
alitel/ 487 PR/ 003343 32 CQ2. This reaction may, for
exanpl e, be carried out at -78C in THF, where the CQ2
is added as dry ice. The conmpound of Formula 23 can
The csHpsune of B thufar 23reah ibe seangmen tromfthd-conpduad 8eForm@alds:
Formula 24 N a,,, 5.,F by protection of the al dehyde
group, for exanple, Ry reaction with ethylene glyco
(e.g. 1.5 equival the pregspee,of a catalytic
anount of paratol uenes,JI f)nl c acid in toluene, under
5 relfux in a Dean-stark parrat us. 10 The conpound of

SRS e S BB b ARl o1
egtivalergs)imte prasegee dfiatoptalytic amoumhof parbﬂotnm@mjgnicadm hitgnene,
uﬂéer%x |n7%8§aﬁ g@%oéﬁ‘ggrat ay, for exanple, be carried

ounds of Fornula 8: O

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

Br.

| ~ Formula 25

N
ZF

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

15 Compounds of Formula 8:
O

Q OH
@ Formula 8
H
where Het is selected from :
* O * *\©/* *\®/*
YRS
RV VERS
are commercially available or readily synthesisable.
20 Compounds of Formula 1 may also be synthesised by methods analogous to those described
above in which the nitrile moiety in all Formulae is replaced by other moieties capable of

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

Compounds of the present invention in which X is NH can be represented by Formula 26:
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OO Het Formula 8 H where Het is selected from: *
O* *» **x g* [ *x** (CSS are conmmercially

w@r@sloztshe or readily synthesisable. 20 ConpoupPd®EGB2005/003343

Formula | may al so be synthesised by nethods anal ogous
to those described above in38hich the nitrile noiety
inall Formulae is replaced by other noieties capable
of generating a carboxylic acid, for exanple ester or
car boxam de noi eti es. { Conmpounds of the present

i nvention in which™X uNH can be represented by
Formul a 26: WO 20 024801 PCT/ GB2005/ 003343 33 0 NH
iN O Fornula 26 (1), 8H Rci Rd2™a%hich n,

Rc', RC2 and R are as\praut eyl defi ned. These
conmpounds may be used t gener a l'ibraries of
conpounds of the invention asgdéscribed bel ow. 5

c2

Conpounds of the present inveﬁf?on in which X is NRx,

it Whidhh OEP RXC2igRd @M aRCHE prétiuely Wefirdad Thddt &hp#Bivds may be used to
therefore be re resented,gé Forwg%g 27:. 0 NH N g
9EBeTRIGIIGrasies o PREMgs;of theNpyeetion 3]GesCriRed balopn whi ch n,

Rc', RC2 and Rl are as previously defined and RC3 is

Cc'o%p%ﬁrt] sdofﬁﬁeo;ﬂ]eéemtein%n%%rq in which X is NR*, in which R* is an acyl moiety, and

which may therefore be represented by Formula 27:
o]

Formula 27

N

RETR
in which n, R®', R°2 and R’ are as previously defined and R® is selected from the group
consisting of optionally substituted Cj.5 alkyl, Cs.20 aryl and Cs 2o heterocyclyl, may be
synthesised by reaction of a compound of Formula 26 with a compound of Formula R%COX,
in which R*® is as previously defined and X is a suitable leaving group, for example a halogen
such as chloro, optionally in the presence of a base, for example pyridine, triethylamine or
diisopropylethylamine, optionally in the presence of a solvent, for example dichloromethane,

at a temperature in the range of 0°C to the boiling point of the solvent used.

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

methods reported in the chemical literature.

Compounds of Formula 27 may also be synthesised by reaction of a compound of Formula
26 with a compound of Formula R®®CO;H, in which R®® is as previously defined, in the
presence of a coupling reagent system, for example 2-(1H-benzotriazol-1-yl)-1,1,3,3-
tetramethyluronium tetrafluoroborate, 2-(1H-benzotriazol-1-yl)-1,1,3,3-tetramethyluronium
hexafluorophosphate or (dimethylaminopropyl)ethylcarbodiimide hydrochloride/
hydroxybenzotriazole, in the presence of a base, for example diisopropylethylamine, in a
solvent, for example dimethylacetamide or dichloromethane, at a temperature in the range of

0°C to the boiling point of the solvent used.
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consi sting of optionally substituted C1_20 al kyl,
C5 20 aryl and C3_20 heterocyclyl, may be 10

wagmshesised by reaction of a conpound of For nRUBEGBBE005/003343

with a conmpound of Fornmula RC3COX, in which RC3 is as
previously defined and X is §4SU|tabIe | eavi ng group,
for exanple a hal ogen such as chloro, optionally in
the presence of a base, for exanple pyridine,
triethylamne or diisopropylethylamne, optionally in
Qompopridasd Acrenutd RECOH wendomnfediallyaaaibie or may be synthesised by
' erature in the range of 0C
n?ééﬁciaks)gp%%ﬁg R"J}chhen%al ﬁtFFat%ﬁg sol vent used. 15 Conpounds
of Formul a RC3COX are comercially avail able or may be

COYpbleRi of ark ﬂ?é’senﬁﬁ@mgﬁmrvﬁ%r)t @@JRanntvh'ﬁ‘chCFbQ%ﬁ Qdeo or thioamido
literature, OnSO For nul a 7nayaso

MY Rad wéich ”59’ “i‘%ﬁfef‘% Q?deﬁﬁs%{’t%do?i‘d:cﬂﬁﬁa'aéﬁ For nrul a 20
26 with a conpound ®f Fornula RC3C2H, in which RC3 is
as previously deg ed. in the presence of a coupling
reagent syste
2- (1H benzotri N ) -3, 1, 3,3- tetramethyl uronium
tetrafl uoroborat e, bep;otrlazol -Fprmupl2§ - 1
1,3,3-tetranet hyl uro h xaﬂLuquphosphate or

(di met hyl am nopr opyl ) I c | Nd.@e hydrochl ori de!
hydroxybenzotri azol e, in thegscppegsence of a base, for
exanpl e diisopropylethylamne, in a 25 solvent, for
irewbinfph,eRUj R ahy RA et asmreléously definedl Yisobret Bane Rt selected from

AeArREE el & opihalPRRUBGR 5 A S Pabl SR8l Bpyom may
bg sy therired iy seastioref neimporcBaidRrNUa 86 wdhawempayrdyof Formula
FANEY, AbvRicR dﬁERNb&e%)é%mlslg%gﬂr@d in e freskscs 8PPEINRML, for

in the chemical literature ounds of the resent

AVRRCicBRrametianecH atemeerriree injthe R‘?‘\’/HQ%W Ok 19 @eéfﬁ'“%ﬁrﬁ"ﬂ'ﬁ of the

selvehtise@@m do noiety, and which may therefore be

represented by Fornmula 28: 0 NH iN O Fornmula 28 Het

NH NNRN3 Rcl RC2y in which n, RC, RC2 and R are

Crsnpoueds @ Fsinyulal BIFINGYGgre Yornme Biady aGilalriel oRNBY bessysitlesisediol
of optionally substituted

r%@ﬁﬂ%ré@ﬁmﬁhﬂﬁg %%H%?? 4 C3_20 heterocyclyl, may

10 be syntheS|sed by reactlon of a compound of Formul a

Cfnpduhdy G tHQITESHD Bv&ftior A WX is NRX, in which R* is a sulfonyl moiety, and
which may therefore be represented by Formula 29:

Formula 29

A~
@ N (])n
N S1
L
2 IS0
(0]

C1

R™R

in which n, R®', R° and R’ are as previously defined and R is selected from the group
consisting of optionally substituted C4.50 alkyl, Cs.o¢ aryl and Csp heterocyclyl, may be
synthesised by reaction of a compound of Formula 26 with a compound of Formula
R%'S0,CI, in which R®' is as previously defined, optionally in the presence of a base, for
example pyridine, triethylamine or diisopropylethylamine, in the presence of a solvent, for

example dichloromethane, at a temperature in the range of 0°C to the boiling point of the
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30

RN3NCY, in which Y and RN3 are as previously defined,
in the presence of a solvent, for exanple

waelr@ezisonet hane, at a tenperature in the rangeCDGBR@S/003343

to the boiling point of the solvent used. 15

Conpounds of Fornul a RNSNCY ase conmmercially avail abl e

or may be synthesised by nethods reported in the

chem cal literature. Conpounds of the present
splmerdpsédon in which X is NRx, in which Rx is a sulfonyl

noi ety, and which may therefore be represented by

Formula 29: O NH, I iN O eHetN " Formula 29 KN sl
CrEpourgs 2 EornuimR)SOpl] afpoapmefciakydvailahiooripry Geisyangsisgd by
itk edpottyd Mahé aeshiendteRairei s sel ected from the group

consi sting of optionally substituted C1_20 al kyl,

C5_20 aryl and C3_20 heterocyclyl, nmay be synthesised
Qeypeenagstdl the Rseseat BYRnvON iNdvBRh XXisINR) I8 VEeh/R tis Selected from the
g?&pr J‘eESVQQi gé’igilneﬁ)a E;fﬂbﬂélly%ub&?ﬁt&@ﬁo alkliior s‘t‘;'h.'&oﬂéteRﬁyclﬂlﬁar&fﬁwhich may

u efine opti.ona In e presence of a
t%%@@@th?%?ﬁ”@%HﬁgﬁgmBVFﬁdineY triethyPanine or

di i sopropyl ethylam ng, in the presence of a solvent,
hane, at a tenperature in the
ng point of the WO 2006/ 021801
N 5ol vent  used. Gamppupds of
Fornmul a Rs' SQ2CI arelcommerkti ally available or may be

gpofted)i n the chenica
literature. 5 ConpoundS_of t 8fit invention in
which X'is NR', in which Rx igtgellected fromthe

group consisting of optionally sufstit ut ed Cl 20 al kyl
iR WhioR n2Q°' R¥eha &) ale/ds prancusihietifedmyd RY bed BFfcare edyeh individually

sre%%{eg %r%pnttﬁg grt(%p Egr{sri'g’tlikg of?’lg ,:opgonNall_lly Qub%ﬂﬁl{gdlcg-zc?’gkyl, Cs.20 aryl, Cazo

heterocyclyl, or may together form an optionally substituted Cs.7 cycloalkyl or heterocyclyl

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

the solvent used.

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

Use

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

The term “active” as used herein, pertains to compounds which are capable of inhibiting
PARP activity, and specifically includes both compounds with intrinsic activity (drugs) as well
as prodrugs of such compounds, which prodrugs may themselves exhibit little or no intrinsic
activity.
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ElY~L(Rc5 RRC2 Ra 10 in which n, RC, RC2 and Rl
are as previously defined and RC4 and RC5 are each

w0 pabs2donl |y selected fromthe group consi stPCGBR00E003343

optionally substituted Cl.20 al kyl, C5_20 aryl, C3-20
het erocyclyl, or may together36orm an optionally
substituted C3_7 cycl oal kyl or heterocyclyl group,

§a¥ be %% %he5|sed by reaction of a conpound of
BY ATHPY DN IRAVHPORVRIHYY BR S ordgE imassesREEACARB inhibjfion offered by
ahartitulRGempochdREdesoribedin thy exanplsibglodef i ned, in the
presence of a 15 reducing agent, for exanple sodi um
o anobor ohydri de or sodiumtriacet oxyborohydride, in
presesk immentiop furthes plovides a miethod ekianipitieg e tahtiuitg lof PARP in a cell,

&Qﬁﬁr@ﬂalcoﬂtabtmgtsgﬁ o@ﬁ Wﬁﬁgﬁ @ffé?:ﬁw@&n&ﬁ't gf anCRi ﬁé é(o%aooufwéj Deferably in

exanpl e acetiC acid enperature 1nt

ey qfﬁé’“l%“ﬁCPH‘g?abb@W?PfaP'e CORROSHigNY §H‘t’h azethod my be practised in
woopoungs. of Fornmul a RCACORCS are commercially

avai l abl e or may be synthesised by nethods reported

in the chemcal literature. Use The present invention
Perexanipls, asample otwmitp oap de grasypeie ivifrb aad Aryactiae tbvigoung brought into

édﬁlfﬂcpw@% ﬁgcg EQI@ éf}ﬁtthé/ E{fé’ct oiztﬁe Qémngoﬁﬁi? 8S-F'\Mg1 Eﬁl@m})ge Ctd

as use el n, InsS to Co
eapwissef Seffachnihp namOH@t of PNRPepait dfigtey in agritairying hay be de;lermmed

W}@r@ﬂ@%cmtdan@emlg RASIAW Lkt arr‘ltn‘;ﬂugﬁéecoﬂ'?é bl tt)’ns may | he used as
as  wel as prodrugs of such conpounds

%P@&?ﬁ%g Oh%@g't"ﬁ%'%'éﬁk%%f tescffigsicy of the P‘Pfép%'f‘d Hometheds ¢fdeating a

Biientctairying gells\WDthe(ate@2 184k 1y fCT/ GBB2005/ 003343 36 One

assay which may conveniently be used in order to

assess the PARP inhibition offered by a particular
Tntpouiigainentiestvsddagrdiminttiecantexhyfl testinped conditiheertains generally

BRRafnt AAVRBLLE thfeﬂ{e? Bes ?%%Roﬁ%ﬁ%nﬁndﬁrgeltg?ﬂp\ée%rmary applications), in

inhibiting the activi
WRIEpPInes ?F‘g*"@‘bﬂ?é?é’ﬁm*f‘geféai iglaghigvied,pr exampleethedrttibitioa of the progress

EmEicdnditibn, aRd artudee a GEUTREMA thenétefoe prafie¥s, i dhalitifhe ré{é A%

har paceut i_cal | ccep a bl e_conpositiagn. Such
Hewhoh “RelHa i 1 oobefiSr 2R S Suha Bron Jesatmeias
rrrRhypictG maasserfileeprophytedd) & alamyindheledr own in vitro and
an active conpound brought into 10 contact with said
cells, and the effect of the conpound on those cells
Bisdten ediungis as esesisrais relites teftifesse of astive campeumds if coRMAGtion with

Kr@ﬂﬁltﬂerﬁfeﬁlﬁ@ﬁwé%é NBueh GRiah@inBiubid BRotERNY rdBfndt8 LR EiL S S h/or ionising

PR DABR 0 PR EoRBIEPCS ST FRgoP B debatiou, o acive

compounds are known to potentiate the actions of a number of cancer chemotherapy
treatments, which include the topoisomerase class of poisons and most of the known
alkylating agents used in treating cancer.

Active compounds may also be used as cell culture additives to inhibit PARP, for example, in
order to sensitize cells to known chemotherapeutic agents or ionising radiation treatments in
vitro.

Active compounds may also be used as part of an in vitro assay, for example, in order to
determine whether a candidate host is likely to benefit from treatment with the compound in
guestion.
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a prognostic or diagnostic marker of the efficacy of

the conpound in nmethods of treating a patient
w@2006921801 cel | s of the sane cellular type. 15 A¢IEGBI0G003343

“"treatnment”, as used herein in the context of treating

a condition, pertains generabBFy to treatnent and

t herapy, whether of a human or an animal (e.g. in

veterinary applications), in which sone desired

t herapeutic effect is achieved, for exanple, the

Aghlidabtidpn of the progress of the condition, and
“1ncludes a reduction in the rate

r
TheyatiNe cPEPRIGIor SOPRPEREL o BRI GPRPTIGD G SpiE cOmpbund may
be adiilinisteded toandibidt iy fy comenpanditeiob admihistratiamewhetasr systemically/

pgrlﬁpg@[%léglg gtl.flli e%%g s?reé act?on BEIB@ H% L@t)ﬁ' El}mlle%i t@lo %i ée by

erm a erei
inghstion dopidal Grtiding a:@mpommah Intrwﬁfﬂuwtardwcvalxqﬂd q@hlmﬁa')

pplg‘%hﬁ@%'b Ky lﬂi’?é?é’(%h oPSFARA Merdpyasih ee § Y4nQdePosor e.g. through

ns of drugs and/or |on|3|ng radi ati
ripspringse e ctel: sag pAk RETSYeral of BXasihle E&H@&'OQ w@?'”glsHbC”ta“eousy
nﬂ@ﬂéﬂrﬁéﬂ|wﬂfamdé5\ﬂarﬂi€1trb%@o@@ﬂ1ﬂ@blﬂt&‘i&l atracdediagninttathecal, intraspinal,

@%&%@hg%ﬁg%pgulg gﬁrﬁgﬁi’(% mWenﬁb claar!] C"i?traél%gh%a? subcuticular,
lmmpmbslanr;rem!mmhoblawdorﬁtrqsmrrzabHDS iraplantrobs depsft, fohexakmmtaan
byl abid oﬂﬂﬁﬂﬁﬁmH%@ﬂ in treating cancer. 30 Active

conpoun may al so used as cell culture additives
to inhibit PARP, for exanple, in order to sensitize

THe |sh§e(§t%d§t%%tﬁ<5l§/3@t é}eérﬁlﬂﬁlué lv@rte%%@él‘ﬁmar alnﬁmﬂ\rﬁalngrodent (e.g.a
radiation treatments in Active conp B, foi

GHPER Piges [RBHSGE 1B IoUFe)gUTTe (601 § DU AR 02 B, feine
(€X24TRAtE eqiife (¢l @rhotse), adbinditd, simiame. gzvhetdnteey @ apa)dinttankey (e.g.

n&aor%%el},rslbc?boor%l dn 56%% @gnsé% r%ng%%n%éee gﬁﬁﬁgna\"gﬁﬁoﬁﬁgr a human.

PCT/G82005/003343 37 Administration The active

FopRosyRd or pharnaceutical conposi tion conprising t he
active conpoun be adm nistered to

il oo ORIR he gt SmPRU o8 ERETTSHS ARRT s Preferdble o
FHyshehsa blhat/nac@tlpﬁ rcbippesitinl (§.gQ foratilatidng cemprisirgfat least one active
c(oglpauntgﬁg gﬁfl&gg talb%vr']s) og? 1gw G]uénﬁrb(?}r]olré maﬁ'rﬁgcetuﬂcallg) Eééeptame
darrgens adjuvadts, exmplelam,zmlaq;nts diders, dquffer‘g@@t@jlsersaﬁr@servatlves lubricants,
é%We* Emg{éﬁhl)s well RH&VWPB%%e(sﬁﬂl&i ine drhh Sptibidly Bther therapeutic or

Insufflation therapy using, e.g. an aerosol, e.g.
rerylaghe 2agepist h or nose); rectal; vaginal; parenteral,
for exanple, by |nject|on including subcutaneous
|ntrgder tra ven

O
eyt gp{eé?nténven{ cmafn;g'teélpmvggs p ?{P?%&Lﬂ% ?mposut jons, Salg. defi r|1ed above,
dr@ methadaad peiing a, phanizcapiial @mpommrr@mpbsmaladmlxmg at leaSt one

éc%t duh@NE e né Hofd, rtﬁé(;eltﬂ‘%?lmth ShPGUhdrE ?I‘n%aceutlcally acceptable

aarticular, arach I ntrast er nal
emmrgm(mgrpntg tuéfsm adj\p\@ntsegtapmﬁeés, or other materials, as descrlbed herein.

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

sense of being compatible with the other ingredients of the formulation.
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subcut aneously or intranuscularly. The subject may be

a eukaryote, an aninmal, a vertebrate aninmal, a manmal,
w@200604dz1801 (e. g. a 15 guinea pig, a hanster, aPCHGB2@5/003343

nouse), murine (e.g. a nouse), canine (e.g. a dog),

feline (e.g. a cat), equine3e.g. a horse), a

primate, siman (e.g. a nonkey or ape), a nonkey (e.g.

mar noset, baboon), an ape (e.g. gorilla, chinpanzee,

or angut ang, gi bbon), or a human. Fornul ati ons 20
SMWHbieeba'rﬁeré ilRPES 'ebcluﬁerft@ fetd. B&h l@@buwcﬁmf‘swﬁﬂﬁruriﬂainﬁhcb&tlcal texts.

B bkl RURoRE st er e BN SR BB T bl Adana
AslONPOt1gBngipad InNfemstiondResocaces, e, Kdivpih, Nely Yark, W)I, fikeghington's
Pﬁgr% %%U’[lg?lgo'% emgés V‘édt#eé?{b% Eﬁb E?E%ccﬁh%:lﬂ?rﬁ@gt\/‘hﬁ(msl 2000; and

carriers, excl pi ents, diluents,
Pﬂaﬂdb@qfksOf %&W@?@'Cabﬁ)@mqnf%&ng ediipnd8P4at i ves,

l'ubricants, or other materials well known to those
skilled in the art and optionally other hera eutic or

The B 48 ConiegiEtis b MRS N DRER (oMY gf Propared
bf hy llﬂélho@d’ \QMI Kiﬁﬁ‘vn mhaé BROE plidraaty. Suep assitidde ingjudathe step of

ds !
ber&ﬁ%lg{j ta]sschm |8Hﬂ}e Citl\?ée <t:o 9 unc? WIthn@uk c Que?\fn?&?&%%ﬁt‘ﬁté&'oﬁé‘kr more

ng A% ng
aceHSpoV ingrediestsd bf geme !, armfvenulat@g@enemremretdbymwowy anst iptimately
bErEk_ﬁ it eéég%ﬁ uloh Yh@&%@@é&%oﬁmﬁ\gltﬁﬁd'ufd (,earn%rs §rriel) Rel solid

vants, stabilisers, or other materials,
cargie s épﬁhb@w thest @P?Pessam@*atpé\g e pR&YFaceut i cal |y
acceptabl e” as used herein pertains to conpounds
RGP o o P R e SRR S Rl v,
t&bhéti_é dddeagdspgrausies,ipowdenst Gpsule, chchetsepitls, gmwegle@fsuaoosnones
t, v c

p?%%ng% tomgrﬁelgs 4%%%88\;\%%%@% X g%g Qﬁél'shig?l%g rl%&%g,crgllg%‘ooluses,
etegivalies Qt ?QiﬁS,OISComTensur ate with a reasonable
benefi t/ri sk ratio. Each carri er exci pi ent etc. nust

| so be acceptab n.the se of .b conpati bl e .
FRiTEIe e SO EOf S A URHELOT o 1 TR AT 5 PRl oS iscret
uﬂ@@ﬁlcﬁ 2% 883suRST¢ B0 0610RE3dah CBBtaEmgtabFe@t@’aﬁﬂddanmunt of the

veuc%?n %Unce )ég o%gt%rsdr gﬁaéﬁres C%ré &)ﬁm&‘? Ufglsb&ﬁ?ngﬁgﬁé&{]eous or

eutlca Tt ex or exa
rﬁh@nmqud alr ap@d of-nawater, llqzﬁdmeﬁlqm D@ V(aé%rsn of\fiquigsgmulsion; as a

b%ﬂﬂ ds an A8diary; 2794 2 bsmBapse Infor mati on Resources,
Inc., Endi cotn{ New York USA), "Remi ngton's 5

Phar naceutl cal Sciences", 20th edition, pub.
A-iablét napbé malWl¥ by bc&i%nt&an'néén@,Se g.200Pressionl or thblding baptinally with

qns Pﬁmoge[n%gﬁ%so%g}grggx @gﬁ 8m%)r|esseod2tgl9?tg g{g bggfrep]age%y c-gn\%ressmg in
alnstaige nfaohine thedactiveycopywopndip arf@@-ﬂoknggim sush B® @ Poweeror granules,

% %rﬂ( g h@ht oPhoRNAMJERCH g Eegiehé?iqsadaei‘él siisitol, he

rng |ng Into aSSOCIatIO he acti

RSP AYIPRTPNEe 9IBloSeInfgrs @GNt Grde oigRe rgfrocrystaline
dEMiI8se, BAGEHFOENgéNGHoSphREN! I&bndaﬁts(]é gemnadnesiulestearate, talc, silica);
Jlsmtegrar?tts ((9 8 Ssoglum sQarcl?S]yco ate, créjsrs] Ilfnlged pO\(IId%I[I](g cio% |,E%t esloéflum
carboxymethyl cellulose); surface-active or dispersing or wetting agents (e.g., sodium laury!
sulfate); and preservatives (e.g., methyl p-hydroxybenzoate, propyl p-hydroxybenzoate,
sorbic acid). Molded tablets may be made by molding in a suitable machine a mixture of the
powdered compound moistened with an inert liquid diluent. The tablets may optionally be

coated or scored and may be formulated so as to provide slow or controlled release of the
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bringing into association the active conpound with

liquid carriers or finely divided solid carriers or
whodok/02mad t hen if necessary shapi ng the produp€T/GB2005/003343

Fornmul ati ons may be in the formof |iquids, solutions,

suspensi ons, enul sions, elixi3Ps, syrups, tablets,

| osenges, granul es, powders, capsules, cachets, piIIs

anpoul es, suppositories, essaries, ointpents,

aglivetceIPowIdehprgin @WBafyseXam , BydrexygiaRyImegiy| ?ﬁ‘fg'oseo'% varying

pﬁﬁ)'old@ﬁ‘ﬁo pr@\h&cthbl ak4iRE rel@isedRSNS OfabletsADay-Gitishialgthe@rsvided with an

<Al BB S Brvi oo S b & e pBedan PEADHER, | oo,
cachets or tablets, each containing a predeterni ned

F%m%i&fong gun{a%fae foratgflgll:éf St de. aﬁarﬁdw §htrabsal, ocular, buccal,

Ion Oor Ssusp nSI on In an aqueous or
ané ﬁul@mgl@bmay beyfigimpulateg agan alﬁt"aﬁnr CreRMgYSPENipry lgtign, powder,

S%WJ)I’\S b8, i, Prayasdbsdt,or @il AI{elrrCHtH/éiy ITYINIIABH RS c@mpnse a patch or
bol us; as an el ectuar

e By 528 Rsher Ghiineneanes ey eopa ruap B cBirodtnts and
dpbdriyone aphdre eadipigntsvot filuene or nore accessor y

i ngredi ents. Conpressed tablets may be prepared by
conpressing in a suitable machine the active conpound
Rormglatiane evifabinfionigpite radminisiatiersin sheppowe inclyde ipsarags€gmprising the

SR %@ﬁ%hﬂd 24200t bBsiONBuAY siBb& eh‘ld%ﬁé@ of @a@canth pastilles

povi latin, acacia, Sorpit tra
R P SEHe ORI B D 1o 385 o1 dsgantang ah et & sucrose
dn@ -adacid; 36l aRBthwakEdsompssiag {hlel’aetweaﬁh'ipuhmﬂe,a stidhbtd liguid carrier.
hydrogen phosphate); lubricants (e.g. nagnesium
Stearate, talc, silica); disintegrants (e.g. sodium
IéirranlaimngIsymﬂleabetopmalcas’isum$tralheldt0ﬁhﬁve)c¢cﬂi@ ingudsseyel dropiseiherein the
a}ﬂ\% éURSpoEﬁ‘é E%%E&X su@&éﬂd% RLuitaiy Egﬁﬁre e%claﬁ;earpéqueous

I sper or wetting agents (e.g., sodiumlauryl
%U@ﬂHP@T93§WGCBWEQéﬂvat|ves (e.g., methyl
p- hydr oxybenzoat e, propyl p-hydroxybenzoate, 35 sorbic

ST, FEel e B A BB el e = come
ponidet leavmd; a/watrlfclaanze ferekarhplglin thedamgearitabouXi26 to altﬂuéﬁ%) microns
Wé’h 8%5%%%%493 |an?€{ m%Rr?ér%jwﬂEh ‘ffrlsel%kéwge rERryraﬂﬁ inhalation through

ow or control rel ease

1bf nesrb PASRRDIBN @MB@TGP@WWG@SV‘@@B‘SE%UP @gh%e?ﬁev uitable

ﬁﬁ\gﬂ?&%ﬂgwﬁ&%mh@c&ﬁérﬁga |l(§lﬁ’d foP ¥@HRisRation as, for example, nasal spray
ydr oxyp

n varyin ortlo
LSO b arEoanirpagon 93 Seb e e s Ry & gy §Atons o
vphtweabmhpolel. provi ded with an enteric coating, to
provide release in parts of the gut other than the
stomach. 5 Fornul ations suitable for topic
Betmiufstignsr witate for edministretiandtydnhsigtion imwﬂaﬁwmpreswﬁﬂl 2§ an aerosol
QHSrRdm a pRRLuRIpbOg Wath IndTRY¥ ob§ sthiRbRpréeRsht aRicRBs

glléfﬂ%;gglgtﬁprorgétggne az:lﬁlsércglggrlg%gihgg? ggcgpro-tgtfg}@moethane carbon dioxide,

& dredrRatdouedages.a fornmul ati on may conprise a patch or
a dressing such as a bandage or adhesive pl aster

i npregnated with active conpounds and
Formulations suitable for topical administration via the skin include ointments, creams, and

emulsions. When formulated in an ointment, the active compound may optionally be
employed with either a paraffinic or a water-miscible ointment base. Alternatively, the active
compounds may be formulated in a cream with an oil-in-water cream base. If desired, the
aqueous phase of the cream base may include, for example, at least about 30% w/w of a
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optionally one or nore excipients or diluents. 10
Fornmul ati ons suitable for topical admnistration in

wao b@eoeasoh i ncl ude | osenges conprising the ackCWeB2005/003343

compound in a flavored basis, usually sucrose and
acaci a or tragacanth; past|II@ conprising the active
compound in an inert basis such as gelatin and

| d d th h
PRERT P o 28 2tn o e B note STl e g propyiene
glyeslrhutane-1,3-Biok-oranuikc,tsoduits|, glycerallaha pdlgathyies ahadol and mixtures
VAR LA b A B SohSP b 4 PR Srarce

active co or Suspendi

apsgprtios gr pensttratiengfihesgctivesgyerauad fyough thegkdurrothes @F; areas

E&%plb@@r SAEh Hehat PRI enRBndefy i3Il difBthyIsuiokiab aRd felited
sal adm nistration, wherein the carrier is a solid,

aP 89Se a coarse powder having a particle size, for

exanpl e, in the range of about 20 to about 500 m crons

S i, B A i o
epuiisfigyetenyas khavwrasanrepulgsnt)t ¢rét manadeprises imixiuse ef af feast one
ehRiIsiBEWRPS fut OISéH &i Iacprlvﬁth b 1l Adl A, ‘Mﬁér@bl? ! ﬁ&%rophlllc emulsifier

carrier is a uid for admnistration as

'Se'ﬂ‘éih?ﬂdéogeﬁ%%é{‘i'th §6'P88)‘"'C?§‘W%f§él"’h'6? agsas Brs"abﬁ‘s%{e 1tdg @po preferred
tERABILGE sdtﬁ ah bbandy fa. eb@ddﬂ&@ lthe émM@bifieles) oAb leﬂwmdnt stobilisgr(s) make
sal ut | o e activ und. For tions

B Sl SpuishienfSe pTrEReB e Re AL e hdPgimare wo te so-
chlledlsenyirifgine ninoerd basewizdr osod the iy dispefsedrphase of the cream
f&ﬁﬁéﬁﬁflsed pack, with the use of a suitable

propellant, such as 30 dichl orodifl uoronet hane,
trichl orofl uoronet hane, dichoro-tetrafl uoroethane,

saa&ﬁr@amdng@ms dfd em@BioR 6RBIlissrslintlald BwEs TS SpﬁﬁBWb@%ﬂe@ﬂyﬁalcohol
e ol B TIPS B SR 5 B8 TR e of suabl
oflpomfats ddreie formalatiani isbasedton athievigrthe desiedrpeuets preperties, since

tﬁ&édu{%ﬂ%} $f¥h<§§cb|§(§ c&ﬁ{%uﬂx ?rfmgéttohs lﬁ%jyl?(? be Bsd¥dh ?Eérh‘%h&tl%l emulsion

ternative
feraufaliens neayiproYRIY wréf;h%@efcmmf@v@@r@fﬁraaly@ﬁ@mﬂnwr%ﬁymn-

s@dlﬂlnd Shd\AdsPhabIE bﬁ)@ﬁbtb/ﬁﬁ%wtétﬁe Qﬁ\&bfeﬁéy tolalEld 1RREROHSM tubes or other

cp@tgilgrsg%gtagﬁ%%r%;e%?h vﬁné%%@}%gigﬁﬁl es?ers Q;Jpclh as dl lsoadlpate
I%EW@%BQS/ @6;’:3,&#% glyk0! qiedtarivf dodogutdhttycdetls, isbprepy] mamstate, decyl
ogerag p rog;% FT%ta{ei utglrs(tg%etgifétﬂgﬁ%%{/l’ pagrnéiga#) ?ro ?S B'l&hd Sbranched
cbainiestes knoyh ye Srslamph GAB dhayeeripbd e Igstyiwee being preferred esters.
T*Heﬁ Mh Ee uéélxeél&%f or in S¥biRbe @Jspefnglﬁg’% @He' élsertiBYequired.

desira I NCl ude a conp ound whij ch” enhances
FABEGHRY, gﬁhé'?e'%‘@ri’é‘ﬂt RLHCB S Phte S RAAIIE RS jAyd paraffin or other

rhiRéralgb chfpBe 6dddn or ot her affected areas. 5 Exanpl es

of such dermal penetration enhancers include

di nmet hyl sul f oxi de and rel ated

Formulations suitable for rectal administration may be presented as a suppository with a

suitable base comprising, for example, cocoa butter or a salicylate.

Formulations suitable for vaginal administration may be presented as pessaries, tampons,
creams, gels, pastes, foams or spray formulations containing in addition to the active
compound, such carriers as are known in the art to be appropriate.
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anal ogues. \Wen fornul ated as a topical enulsion, the
oi ly phase may optionally conprise nerely an
werwbs2sper (ot herw se known as an enul gent), BCT/GB2098§03343
conprises a mxture of at |east one 10 enulsifier
with a fat or an oil or with4both a fat and an oil.
Preferably, a hydrophilic enulsifier is included
together with a lipophilic enulsifier which acts as a
Fetrauhitions suitable foripareatesa agminisiiptiand e.or. BY iniedtioRidnglising cyipneous,

s@hdutzABELsRintrathusclifg, QI‘ith@énon hed ﬁiﬂ’dh&rtnfal) Gﬁ&l@&e aVMubJSUsCHnd non-

w t hout stablllser s e so
2@YRAUE FSPIPPITgPXAREE-THid o et %S’Ej’é‘Pﬂ%Wh'&W TR Eqpeig apt-oxdants,
bafsts Qireé‘eaiatlmkﬁalblmsetd‘l Baceriostatd, bedlsauted whitly renderche fompulttion

|ng) V}‘Aﬁlﬁﬁ Plggigﬁh Glﬁatng c# %c@'eﬁf She ?@eBG@&rﬁd rR:I Jdagotférs?ér@
sgsmbsibnssweinich inay ingldde S'Lweemﬂnwgeggmd Hickeniag ggq{:rggrayp liposomes or

ofHef moqamcméfe' s@gﬁélns AnPhed desﬂjr[l\lé@ & t4lgePB Q§%E@Ir@tt§ bRBE

sodiumTauryl sul phate. The choice of suita
cEMPERANts o §pe ph@oweo}rgmnrsaﬁmﬁp'?%ofﬁa% igpfonje M?*@?)?%fgf t‘?r?é" such

felaRilatiewh lﬁ&ﬁ%dd%npl’)ﬁlﬁﬁﬁet InestionsRinger’ 8 Bolutish, soladtéd Riyiger’
of the_active conp

et BRa ALY et el B st e BRE ey SR ERGH about
Hgﬂl\ﬂ/to dbuus 10 he/m feaample lﬂ‘oﬁh ghoetf @rrabhiyto bisouh 1 rmghmlg Wbelﬁvymulatlons

y S%%ﬁ nl? Brﬁgodp W%r P@ d%sg a?e(lf)jﬁ]cop%éeg o e&%ﬁﬂ)lg ampoules and
vdzlmtaad may be siStaddn gmeemdrbﬂdmcﬂi@@e@h:anqmlorwgmgungﬁnly the addition of
tﬁ% Bask ﬁ%@é Kthiert ?F Q{a%p%waelaﬁr iffecior0afhiRakiily pr|o$ ReRky!

ear a propylene glycol diester of coconut
%\@er@r@rarie%ﬁom@g@nn St‘?H'P%St HISUSREBEIONS P8y B pigpared fQEﬁ‘p?%\b‘iﬂPOWdefS
ggéﬂu‘fest MBablbidt Wdrm%taﬁ@ﬂs&ﬁeﬁj bedn Heh&ﬂnh@ﬁ)ébsolﬁﬁdsm bt’hbf:‘mmropartlculate
| end branched . c alﬂweste

f
HRyHY 1?5@69 destaefl Ilprop 88‘3‘8’8&8@%‘%%%@‘?8%" °é‘reé“%’ oneor
méresegandy be used al one or in conbi nation dependlng on
the properties required. Alternatively, high nmelting
point |ipids such as white soft paraffin and/or |iquid
Posegéfin or other mnmineral oils can be used. 30

1ERH B a EHeBQt%d it Eﬁhbﬁlaié)dios'é@é‘stcﬂlthea&ﬂw%&ﬁdoahd@ @ndﬂ&}mfﬂﬁltlons
presented as a Sup§03|t0r

BTRBFng et eonpli &n (oLam Balepp Pafon DaRITipingthe optimal
d?ﬁbgﬁl\lvnﬂtgbﬁm&IySMd\@hh@bélarrmngangthnaévemfmnemamltlabermﬁt agajnst any risk

%’ggf éii%&sp t%g%%f? ctsD o“?%ns a’(rea enté t?fqpeo&&ent I?hg rﬁ{oﬁa'ﬁe Iséqgétéd dosage

or spray rtornmnu 1 ons con al ni ng
levckd iwilli depericoort dearigtyt qf\fas:tor@ aipdosdut raidmitedior the ra§t'vats obihe

W%Bgohﬁo?ﬁd Aht rdufe &%dﬁ‘ﬂﬁ’é’t@%d %Qrme\/@aalgl@@trgﬁérs% rate of
005/ 003343 41 Fornul ati ons suitab

exgrelinn efthe coapaurd stbe derptpy c(féhegtreat%?t Io[t]heé gfqgsncompounds andjor
iBeliald LS if dbaBIRgen, and3IWDEYE, 366 Meiht, bdi\idita)mmiefeﬂihealth and prior

ous nd.in der na inc 0
'3&‘5]8%55 qryé% %P%tlenfjﬁs gg]ou?t)dé 8om (%U%Q%Pg%lﬁ?e o{‘sadﬂ'ngst%ﬂ& will
sitrhaitly best thieidiSeratiary ofdbe plaisiviaanalinoegh araatady the dosage will be to
achieve local concentrations at the site of action which achieve the desired effect without

causing substantial harmful or deleterious side-effects.

Administration in vivo can be effected in one dose, continuously or intermittently (e.g., in
divided doses at appropriate intervals) throughout the course of treatment. Methods of

determining the most effective means and dosage of administration are well known to those
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buffers, preservatives, stabilisers, bacteriostats,
and sol utes which render the formulation 5 isotonic

wowdok/o2sel bl ood of the intended recipient; andP@GBRMHS/003343

and non-aqueous sterile suspensions which may include
suspendi ng agents and thi ckerdi2zng agents, and |i posones
or other mcroparticul ate systens which are desi gned
to target the conpound to bl ood conponents or one or
ofplrilbindieyerhand el s R thetformwatia peed feheiapy theupHeesef the
tlﬁé?éprh% tér@etsdéﬂ Beind Qééﬂa'dj ahi eeSsubjeét dedhg tafdidu @r@'& @iutidle

act a
ARy oy sk o Ty e et S Sl g e
teatmophyeician t he solution is fromabout 1 ng/m to
about 10 g/m, for exanple fromabout 10 ng/m to
about 1 g/m. The fornmulations may be presented in
lnigéneral o suitablemnse of-thivadive eemraying ésrin Hierrengs, offaput 100 g to about

%Pgrggzjeé?g g g%m(‘i{){fwﬁﬂﬁ of tYlb @Lbcject 9Q|dda'§aWrQ?e HEAERL doﬂxp@und is a

ised) condition requirin

seeanRetfirt Arefu@or theH@e éb%@m@t@t Pignisterecip P?'éwateg 8p fhe'basis of the

RYRRBb PRl 8hd E@theladiuBOhdighl o bd BB iBérehsedipropartichately.

use. 15 Extenporaneous injection solutions and

suspensi ons may be prepared fromsterile powders,

g,{a{cm le§S, and tablets. Fornulations may be in the form

EExorres or other microparticulate systenms which

G,eraera nenisental Metheds the active conpound to bl ood

,s,gpg;gngrn@_(pr one or nore organs. 20 Dosage It WI II
appreci ated that appropriate dosages of the

%‘P&B‘%ﬁ)ﬁ%@ purified Vit ApYalptsi BRS-dredRpPITEFA N SHICH LA fing o ters 600

mﬁmﬁ@ W(ﬁéiers()@é}ra\/@’f &/cd?dnﬂﬂ(ﬁ@ﬂt 1% X 50 rlﬂﬁlt) aedMicromass ZQ mass
term

ni W | neral o
PRE B A a1 O oy R Ny praReth 1%
fagaic ped inavaten) askB (O Ydietrdt ecid memndrde)eﬁéregs@ inf grdeéent; 5% B

11884 'B%Q.Iﬁm fhél{f?or@rn‘ﬁﬁ,??% bR YO bt Smymhiae sel ect ed

osage evel wll depend on a variety of factors
i ncl ud| ng but not limted to, the activity of the
,p,ady}tt,bgm,c@b-mgrrpound the route of adm nistration, the

f t, t f th
At N il e pitiuh Aishasia e Bl fin g8 ones
Gmsm&olwndﬂcplm 5msmex # &lngm) Hedild phasesh l((hht’/q formic agid in water)
pr ofaggt’omgﬁ% gerﬁ&latm a ﬁfépghtéf%r% Bg‘grn‘fsEﬁ'J risiHeab b8 % Qgﬁer 5 min,

I story e “anount
leedehion 8 mein atmjﬂq\/\brgteeof@fmldmﬁ Retacien w@snbm T$P Ly 6000LP detector at 254

M%U\/‘@fd%ﬁ@ebﬁl 0af00 hRePOIA SThE Rids8 BpdttrombBRr RBY 8 FnR@n LCQ operating

al though generally the dosage will be to achieve

neest 'V%‘B?\gléﬁtquaﬁyé‘i@eat the site of action which

achieve the desired effect wi thout causing

& tantial harnful or deleterious side-effects.
m

nistration in vivo can be effected in one dose,
FONMRrang (i NMBrwdre tyeicaiivt reeandadyusing Bjuker DRPX 396 sgejfoeter at 300

RS eRd 25 Nﬁ’-f%ﬁééb%ﬁiw%tyeChé}ﬁl@él\gﬁlh§ %e%@&%%baﬁs%r RN Bpm) on

of treatnent hods of

bepserlieyelatvedn ietramgthyislang @t%ff'a'a?&ﬂﬂdﬂ sW'af% %ﬂeéP@%ﬁ all
KAl Wére ldReSIee M@DRMEISH0)21801 PCT/ GB2005/ 003343 42
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of skill in the art and will vary with the formul ation
used for therapy, the purpose of the therapy, the
wao aroge21seel | being treated, and the subject beP@IIGB2005/003343
treated. Single or nultiple admnistrations can be
carried out with the dose | e¢&l and pattern being
sel ected by the treating physician. 5 In general, a
sui tabl e dose of the active conpound is in the range
Sunthgpis of Kegdntgrmedialesut 250 ng per ki | ogr am body

(/Myﬁﬁgslsqf (35884 @fh?&% /%Enﬂﬂyan-mﬁfpﬁoéphgmé%lu Whethyl ester

conpound I's a an ester, prodryg, or the |ike,
the amount adni ni steredfi s cal culat g d on the basis of
the parent conpoun .noose—Lhe ual weight to be
used i s increased prepo tlonate X0 Exanpl es

CGeneral Experinmental MetHMHods Prep@ﬂﬁpNve HPLC Sanpl es
were purified with a Waters nass- di r ¢t ed purification
systemutilising a Waters 600 15 fC punp, Waters

D¥h&hY phéebBits @2107g) 0(DmelNvadaduay xirdpQuisatio sasutlitibh of widtugsmethoxide

LT Bt ) G a0 20 BHR N Rt PorR L6 2. 2oy wag ten
afidedpattionediske forthevesaetion reirtdreBas(a0s!urmydi msthwgl (4e rr@ with the
té?}rqu?etr&gﬂetﬁehd t?e?] v?"?"CeTHé Pegulh @al&féﬁ%%@ﬁmorﬁf@s&marﬁﬁd 1084 over 1

| ow rate of

hat. MethanexylnhaaiF peif 6212 oL rnel) ﬂﬂ%?%eﬂ dahe Fﬁﬂf@f\‘/\%\rgp-w'se and the
r&éﬁmng Ahlty s ERERIGHW R vapbrated an 2RE6.TTHS whits FeauB420 Quenenpd with

Wl e@rg%%%yg c orp%;r C](g/g( g §¢ ﬁlﬁnl' qugwn]nﬁg \R’é&agp)extr%cg dv'?/%j Washed

with eeted (2 & 1 0(b ®)), dedevaddgbOnaml epapolatedtin edcub taidd fipas 4 white
. i~S] RY o 9 j . -]

PP Pat B8 O Fopih it ke Reflbo wilBul phiBofiy 1 noxt

s&QeOoLP detector at 254 25 nm WV and range 210-600 nm

PDA. The Mass spectrometer was a Finnigan LCQ

operating in positive ion electrospray node. NVR 1H

(RS Phedafvee (i @etigist cal |y recorded using Bruker

PR3 BysdineRicarmdglic atid$@) 30 MHz and 75 MHz

respectively. Chem cal ghifts were geportedoin paBts

per m i pm 0Nyt he 6 scal ey ellative t
tetraneth |'S| I=an& Mt &F n&¥ —stanfard. UAress s A pd ™
ot herw se | sanp were dis ved i n DMSO- WO

2006/ 021_801 PCT/ GB2005/ 003343 43 Synt hesi s offa Key
(bt R 8H82-methyl-pyridine in water was added 1 equivalent of potassium

permanganate. The solution was heated up at reflux for 2 hours. The reaction was followed
and potassium permanganate was added until no starting material remained. After cooling
down, the solution was filtered and the solution was acidified until pH=3. The precipitate was
filtered and dried.

(b) A solution of 6-bromo-2-pyridine-carboxylic acid, 1.5 equivalents of vinylboronic acid
dibutyl ester, 1.2 equivalents of potassium carbonate in DMA/water 9/1 was degassed for
twenty minutes, then 0.06 equivalent of palladium tetrakis were added, the suspension
degassed for a further thirty seconds and the suspension heated up in the microwave at
170°C for twenty five minutes. The resulting suspension was filtered through a pad of silica
gel and the filtrate concentrated.
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(i) Synthesis of
(3-o0xo0-1, 3-di hydro-i sobenzof uran- 1-yl ) - phosphoni ¢ acid

walzeeenimghl ester O Qlo OH ,,,P--OVe o OV (i PCT/GB2005/003343

Di net hyl phosphite (22.0 g, 0.2 nol) was added
drop-wi se to a solution of sddium nethoxide 5 (43.0
g) in nmethanol (100 mM) at OC 2-Carboxybenzal dehyde
2109, 0.1 nol) was then added portion-wise to th

(Peachiseition ofnyiny-ayidinesd-earpgyicrciddh mgHgnolRGV m1)wa%09'ﬁd to -
7B‘ftlﬁ?nd &Bﬁf b?itil’éoeth Kaph it bet gi@;lts'éﬁg%ﬁé h®omes Iji-ﬂub kﬂ&tr@@h ®f nitrogen is
ow sol utio rmed to er . ouyr . ,
R REREHL RITEmats W poanesvesS @ 3 5 fgpyalgele’ aigtiuteyge added.
Theesoluiarc vaoallotied o warsreuratododr &mpeesurk Bndgaswbortcentrated. The
e white residue
p\?\é/gﬁazr% Eep({j@'a} ?ﬁ&ﬂg@i\ ?‘Haéhncehxctﬁ]?é;c ra%’Ii}vvl th chloroform

(3 x 100 m). The conbi ned organic extracts was washed

eV drihy By ridfind-2-crbbaftrild (ip) dried over MyS(r)4, and

evaporated in vacuo to yield (|) as a white solid

(3209| % purity). was t hen d

wi t hout Uf h—@-L» |QaLJ,on|hthe_nﬁ,xt e._15
(ii) Synthesis of h%\I dehyde Ffiedi at N

6- For nyl Syri di ne/cé-carboxyllc acid (||a) OCI 00O

Br~\ Br &NOCH oi | (itia) (a)

6- br ono- 2- ngt h I-pyr|d|n ter was adde
equi val e NG
was heatd up at ref§l ux rﬁdr hour s. Thé’l reacti

foll owed 20 and pot assi um per nanganat e was apqed unti |
no starting material remained. After cooling "down,
(aHedasusthanie ¢20Aval 371i el awaschddadi drohavissdb @triasfinastixide (100 g, 0.9

n?cﬁ)' A4 Relirapbidc, Wﬁgéact-gﬁ%va%rlépétﬂd‘irﬁtf& Madurd, Thd REBfbN mixture

o e it E RO kSO % vaseE v 60T 8 g regroduct

whidhydd2asK@RNitewaa$ the ndft stipanitylit Risificiion. 1. 2 equi val ent s

of potassium carbonate in DMV water 9/1 was degassed

for twenty mnutes, then 0.06 equival ent of pall adi um

(b) salitios ohequeoasidEl, (1t2h@eg.shispelis Rohmi mfdrg@$wesjad®|d deopwise to an
eftf’ﬁ‘arth%b éo']JnBF. bf tﬁ@%&!&qa o?fh@ p‘réWoué E&P?ﬁ } f16° @%@ér%o ﬂ@ndté% The

I've  m nut es.

reacdion Wﬁfh'gﬁé%é%éfﬁﬁ be%éQ “WH"QSGF'EQJF@?PHOBM@I% thenyggmegg to 25°C,
eirddtéBintoPB nA Red bt 4 k1ad /I srIRIMSHath&’. The combined organic

layers was washed with 200 ml saturated brine, dried with MgSOQ,, filtered and evaporated to

yield a dark red liquid (51.0 g) which was left to crystallize on standing for 12 hours. The solid
was filtered, washed with cold hexane (2 x 50 ml) and air-dried. The solid was then purified
by column chromatography (70 g silica, hexane: ethyl acetate) to yield the product as white
solid (7.0 g, 7 %). m/z [M+1]" 119 (98 % purity)

(c) m-CPBA (16.2 g, 0.14 mol) was added to a solution of the product of the previous step
(52.0 g, 0.15 mmol) in DCM (50 ml) and the reaction was left to stir for 12 hours. Na;S;05
(21.5 g) was added and the reaction mixture was left to stir for a further 30 minutes. The
reaction was then filtered, washed with saturated NaHCOj3; (2 x 30 mi), brine (2 x 30 ml), dried
with MgSO0,, filtered and evaporated to yield the product as a white solid (13.6 g, 73.8 %)

which was taken towards the next step without purification.
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30 WD 2006/ 021801 PCT/ GB2005/ 003343 44 (c) A solution
of 6-vinyl-pyridine-2-carboxylic acid in nethanol/DCM

wdazmemzrsocool ed to - 78C and ozone bubbl ed t hrpCmyBRG05/003343

until the solution becomes bl ue. A stream of nitrogen
is then passed through to réiove the ozone excess and
1.5 equival ent of nethyl sulfide added. The soI ution

t

et i A RBOR 4B AR P RO e 5 8Dt sotutin
o béatic anliydagd (COmIpatett20HF a'phlye reaction was refluxed for 90 minutes. 60 ml of

%)a'ﬁ'%r\ﬁ%l thél édd@lﬁ ?Qut%ugﬁfﬁﬂé] Pe,IaEﬂlann&l‘uFeb )eﬂbkéﬂ & QuHhéW‘O minutes
N gomied 19a35EC (Emre?ﬁtlon ya%?ﬁﬂd)to valer (488&(!0 %ﬂddﬁumﬁ*'@%d Yigh NaHCOs
(30 ?:) TRé Pe@lé‘ndﬂ‘vt@é' l@adtddBtoHietRyl 8thed@ xa0l nil). agxe fcorhbiedl brganic layers

reactiqn

NS E e AR P iRl MG BRorah o vid a
wowredl wiicrawaspuwified by enurirochr@natognaphyt (bexane! eihyl heetate) to yield the

B(RI%FgS a éﬁ\(gw%ﬁ %@5,&;@%?%& @X‘ﬁi ng[}%{% step W t hout

puri ication. ueo (112 0 g,
1.7 nmol in 250 m of H2O was added dropwi se to an 15

(%z h@ﬁ%éoJ@Qnﬁﬁ%%’éd@@ tP4 th!ﬂ%n of P l1ebfotdu@tfof tHéQ)r@rcﬁ:‘élsw5 4g,30.6

m nut es
FPR IntEraypion e (12 T LA ERN 0 (LIS TorfRchcpisn gy Bcion was
m&a; FtRIFediBto Mtk r t{ (602D, neutealisscdwitreldail OO pardGtradtediintb BCM (3 x 50

her 4 of hl
'8ng ﬁl%(rgmbllnggl 8Iig§nlc\g glers v‘g SQN f\ﬂﬁ&ﬁ%ﬂﬁ sa'ﬂjﬁqe& %Ppé 'Elﬁgd with
oSO filteded ad! aviapdratey goﬁeldﬂhq nredustiasimbrown splist whidigwastaken
t)S!;vS dg ot 3 K Gthdut &Hif&‘at&aﬁ InR iﬂlﬂ‘f\‘ﬂ%('% WasurkBf t Lo

l'1ze on standing f hours. The SO|Id 20 was
flltered washed wth cold hexane (2 x 50 m) and

@r- dnhbfz)%duﬂtﬁ tieQirbvdousasept 4MaN, N‘Lﬂ'(tyleoﬁékylcbbboﬁlﬁhldmg 3g,93.0

AR oG B P51 ] Bl B ctn

WadHiit to <tit 9.5(H88rs%d el ttioh V\(as)‘llterewBANéstled Wity diethyletherd® X 30 mi)

X@is\mé"}grggq 22" 8Tﬁ9 lr%étc{i@ nﬁafosf Xisesefb'é%hqnd%e $rB§n|9ra e\!r‘ WH4Svashed

w@'a%qtlpr@’qqd {Re 12@f ?tO i dsied with MoSPz, fi H@@é and R]@?S@G? fo yleld (ib)as a

yellow solid which was taken towards the next step without purification.

2-Formyl-isonicotinic acid (iic)

0 l ) 0 0
B B
" S ' X OH A OH H AN OH
| — || — R l
N = N .= N = N~

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

(b) A solution of 2-bromo-isonicotinic acid, 1.5 equivalents of vinylboronic acid dibutyl ester,
1.2 equivalents of potassium carbonate in DMA/water 9/1 was degassed for twenty minutes,

then 0.06 equivalent of palladium tetrakis were added, the suspension degassed for a further
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(21.5 g) was added and the reaction m xture was |eft
to stir for a further 30 mnutes. The reaction was

wao b@a/o2isht er ed, washed wi th saturated NaHCO3 (BCRGBR005/003343

m), brine (2 x 30 M), dried with MpSO, filtered

and evaporated to yield the @gboduct as a white solid
(13.6 g, 73.8 %9 which was taken towards the next

step without purification. 30 WD 2006/ 021801

titT s ESRROOmYd0 B SupRensian fegied ARdn fhe diereyavsratih@ Cipetweply dive
rih@Bs. WaS r&d g sishinstordwasliibred thidhdh a p&Y & sPitggélent e filtrate
solution of acetic anhydride (60 nl) at 120C and the
PBENPGA was refluxed for 90 minutes. 60 m of

et hanol was then added cautiously to the reaction

B Saldon of B\ Eh e B TR OREH B 11058 codiflo 98 (the

qQIene bldjbiesléhfovgrt lhurmaﬁej@lugpr(tg(gm@ys blyg, A steeqpy of girogersis then passed
tﬁ%hér@fbtr@rqwé"thé’ otineidhvdssehiigls e!qalvéleﬁ’tQ)f FHe)hyl sUffEie%@H&i Rél solution

organic layers was washed with wa
wirs; A¥awedl oAUy SeA0 raom @@P@atuawdempa%at% %A %MCQF ) was
tREOYified by yiadhAsmesopatogdped by col umm chr omat ogr aphy
(hexane: ethyl acetate) to yield the product as a
yellow oil (5.4 g, 30 %9. mz [M1]+ 177 (30 % purity)
ZBorn@)l-isoni¢otiBBAMrile Giidyl ) was added to a sol ution of the
product of the previous step (5.4 g, 30.6n mMml) in
t et rahydr of ygan (15 and reagtion was Hefl uxed for
18 hours. @eactlgﬁj&'ﬁs cooljed, pour into water
(150 m), tralised¥wth Na amtr cted Tnto
DCM (3 x 50 o m). Theocorrbi ned\o nic | ayer was

washed with 100 nml saturated brine, driedowith MSO4i
filtered and gvaporated to yield the prf‘bduct as a
brown solid ich was taken[ 15 towards the next step
wi t hout puri ation. -z 1] +-2134 % purity) (f)
The product Qf it h evi ous teg and 0
N, N - di cycl oh&xyl calf bodi i me~19.3 g, 93.p mmol)
were added to a mi xture of DMVBO (22 mM) & anhydrous
H3PO4 (1.4 g) and the reaction was |left™o stir 1.5
twwdSetha"u’fee(zemmtslsarnolmsS fddet! erapelvisenth 2apisdlioe-Nadxide (100 g, 0.9 mol)

di et1 IJ—yég eﬁtzg & r&ctih \U;s)lef?gtagt?rggdf‘é@i fﬁc{m&g The 3&0{%9 mixture was

nlaersvvass e organ
fllwyfﬁi’ V\Mﬂlﬁd\m@lﬁéﬂ) angd ﬂmdgatalyaqn@down ifored oprsdo 3@Idrﬁ1§ product which

?f %Qer‘/\fotlvgrd%*%%xt §ibp WRR Wﬂ@rﬁf@at%ﬁapor ated to yield
I a

 ow solid Ich was taken towards the
next step without purification. 2-Fornyl-isonicotinic

a5y iAGofutibie of 2RuBousBCN (5810 ¢ol.aChbl lih 128 miof ¥>0) WadNadded dropwise to a
ethanol-H,O solution of the product of the previous step (7:3) at 50°C over 110 minutes. The

reaction was left to stir for a further 30 minutes. The reaction was then warmed to 25°C,
extracted into 200 ml and a further 4 x 100 mi of dichloromethane. The combined organic
layers was washed with 200 ml saturated brine, dried with MgSOs, filtered and evaporated to
yield a dark red liquid (51.0 g). This procedure was repeated and combined to yield a total of
102.0 g of the reaction mixture which was purified by column chromatography (360 g silica,
hexane: ethyl acetate) to yield the product as a white solid (10.6 g, 10 %). m/z [M+11" 119
(98 % purity)

(c) m-CPBA (27.7 g, 80.2 mmol) was added to a solution of the product of the previous step
(8.6 g, 72.8 mmol) in DCM (30 mi) and the reaction was left to stir for 12 hours. Na;S;0;
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25 (iic) (a) To 2-brono-4-nethyl-pyridine in water

was added 1 equi val ent of potassium permanganate. The
wa@eloah2em was heated up at reflux for 2 hours.PdneB2005/003343

reaction was followed and potassi um per manganate was

added until no starting matedv¥al remained. After

cooling down, the solution was filtered and the

solution was acidified until pH=3. The precipitate was

(P ¢.i16:0esp@d!) was adiedemd ti(ed)eaqj‘og FIXIYrE gyas ¢t to stir for a further 30 min.

TRe FHal@ﬂk;BPl W&Qﬂérpiﬂfeké?dl @gﬁféﬂ Qith %atﬁra@é‘dﬂﬂé&&i@g (L 30fml), brine (2 x 30 ml),
i but est er u ents
oS S aneEe BHoHoR T Ltk ool i PRgLE i Besptd (65
gt 6Ve%) whioh was eken tovaedts the Ot etgpiwitiadut porifiodtiopal | adi um
tetrakis were added, the suspension degassed for a

further WO 2006/ 021801 PCT/ GB2005/ 003343 46 thirty
(B dbemersiuelrad thetrpseviqus stapsrasrpdiedBeto. §8-G mmelh o wremmv golution of

a@éhc%ﬁ%nﬁ@ (30t M@ Bt Moﬁ(') ¥fRd th@réﬂ&:@rﬁwasﬂéﬁu%e@ $aH gO' riButes. 30 ml of
suspension was filtered throu

a
RGO M2 o PGS e Tepein i 8 & s end R a0 minutes
and vmdlad toi25 i The rédttion wad ahdleﬂ towatbian od MDGkY badiralisssi with NaHCO;

(id3 SI% ff? r%g%nozsc a)thei\ctedZ Qtﬂ r Egt‘r_'ng d F&E’b gt}hé EorHﬂ{n—lﬁJ or&gh?c layers
waageelkd witirveaierH2 u@omm@reh wito Mg, e‘ﬂ(ter@d §n@nwp9ra5ed in vacuo to

yﬁeﬁ"éo Jgﬁ 3h which WL BM lf|e§ " fcleﬁm %F’r@ﬁ\gtogﬂbﬁy ﬁ@xéﬁé ity d6BBte) to

to warm up roomt nd wa

viekHbe produgtag a wl'@v ’f‘:ﬁ"é&‘h%ﬂ 3 %é)m%iwﬂt F\Un 9&& P'fri“é)d by
silica flash chromatography. 10 .
REANBE. S50 ol o' splfer b b atipr, Bello 88 (17 0. 15.0
8n@) wmétbahymmuaxdndéﬁi mijrapp redct® was r2iypied diri1BdobisoRiedteaction was

F;&l%? pg%lreg Jﬁo WBQ (1245, %eﬂ%ﬁiéeﬁnh?r@a(ﬁcdr he dlefRGhdARo WRM (3 x 50

ours reaction mxture was
ml). The combined organlc layers was washed with 100 ml saturated brine, dried with

MgSQ,, filtered and evaporated in vacuo to yield the product as a yellow solid (1.4 g, 67 %)
which was taken towards the next step without purification.

(f) The product of the previous step (1.4 g, 10.2 mmol) and N,N'-dicyclohexylcarbodiimide
(6.2 g, 30.0 mmol) were added to a mixture of DMSO (22 ml) & anhydrous H3PO4 (0.45 g)
and the reaction was left to stir 1.5 hours. The reaction was filtered and washed with diethyl
ether (2 x 30 ml) and water (2 x 30 ml). The reaction layers was separated and the organic
layer was washed with saturated brine (2 x 30 ml), dried with MgSO,, filtered and evaporated
in vacuo to yield (iid) as a yellow solid which was taken towards the next step without
purification.
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15 filtered, washed wth Et20, and dried in a vacuum
oven for 3 hours to yield the product which was taken
W0 oMan2iisot he next step without purification. (BJT/6B2005/003343
sol ution of aqueous KCN (52.0 g, 0.8 nol in 100 m of
H2O was added dropw se to a48ethanol - H20 sol uti on of
the product of the previ ous step (7 3) at SOC over 110
reacti on wa to stir
W't Rafoae Oty Fiermedresel (o e et awapiadob 11
pRbphom weidatinedhy aster 300 m and a further 4 x 100 m of
di chl or onet hane. The conbi ned organic | ayers was
washed with 200 m saturated brine, dried with MySOi
(#)i Iynthesid obr(B-@waibisaberdotumn-lyylideremetiyhrisonicotinit aejdi(ich)
(51.0 g). This, procedure was repeated andoconbined to

yield a total 1020 g the rea o)> mxture
whi ch was r||ed hrorrat 80 g
silica, 2 hexXane: eth | cet at e) toy product

as a white sgb'?‘d"‘"flo 6 g, 10 %. mz [Mrl]+\1; (98 %

purity) (c) mCPBA (27.7 g, 80.2 mml ) was ddded to a
sol ution of he product o{ t he previous step (8.6 g,
72. 8 mmol n15 and the reaction was left to

Tota mixiugs o IQ'Oh@uﬁsj'hYN@Z'SZ@BZQMaQGO'@ﬂIDQ%@E'C acid dimethyl ester
(15%@%%866954:199)3%32 fof'n?yl-(sla@rc@trng) acpaﬁ(ug onm;J D. Mﬁn@gﬂed

the reaction m x Stir
tcft[ﬂhyd{gt}uragrw ) WaS—ﬁﬁigeq gngglyra@we\)(ggz fr]JIé?ﬂB rpmo{)e]ir@d‘eactron mixture
s shest atis0iC al tioaiseitleMNallda@d td Gokd@ih tolrgom tanipeeat{rad. The

térah&dr);furandvsésl ega\ém%r'egd I\@hscr%d'ls voiuI t e er(lj ? &}Nchcﬁ V%B?%laqoa%gd br%l pH 3.
Vﬁate%aa/aﬂdeth uiid o m@wllﬂ @mh@ttovct hesqlrélgm Theafhitesselldoras filtered,
V\%‘éﬁéd‘ dvr%két@:” then h@QﬁneTel?r% r&{ fekd REm RS oRERY | 'A%%ntsb 9y, m/z

8.0 g, mml) to a pre-heated sol ution
[Mf‘” %%ﬁgp B‘HHX/)drl de (30 mM) at 120C and the reaction
was refluxed for 90 m nutes. 30 m of ethanol was

ded cautious to e reaction

AR ARl s PR s SRt e oo
iSdbenzofiaat-i-gh)-phasphadid edd donetiat ester(UsDIQ tid qongitidns descrlbed above,
éél)@(%f%t glh%'tt{e Igarpp%r‘i @I w ﬁtrgé’Q &apera-pr@ ftgrel@_clt% CO r?f 50°C for
Ohyeni c | ayers  was vvashed vv|th vvater (2 x 20 m) and
dried with I\/gSO4 filtered and evaporated in vacuo to

ield S purlfled by col um

ot raEge R Re BBReP ke &8e)” 6 yiol d the
Ipnm@tfcrtnyalsp;ard&retﬂ-mbc&pllcl adid((a) 06-[$-0x88HIgobentdfuraMi hjidenemethyl]-

77 (9 Xiii 5(e)1NH2804(16rr1)vvas added
pl]ymné réooJ%}ﬁE E%é f product of the previous step (2.7
Fgiom Ivs‘orewl fwm 3- carhmtyét a%;ﬁdﬁ@%dﬁunsqbwqfnram énybrieme@!e Vibn
tMt@;?nefnszLdéX&lefc%rd](&c)h +1]T|1€7 r@ax;tpum cool ed,

8 SegRiioehor etca&ea%pegd,@ %oo%h%u's?b%neovtwanﬂ Sfgremetn-uran-
Degsoxyis dcily(@ins nvia MwasIsEdoovist gurih®0 nml sat urated brine,
dried wth MSO, filtered and evaporated in vacuo to

yield the product as a yellow solid (1.4 g, 67 9%
(b) Alternative synthesis of 2-(3-oxo-3H-isobenzofuran- 1-y|rdenemethyl) -isonicotinic acid (iiia)
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20 which was taken towards the next step w thout
purification. (f) The product of the previous step

W@ 2004/021801L0. 2 nmol ) and N, N - di cycl ohexyl car boPCT/GB@5/003343
(6.2 g, 30.0 nmmol) were added to a m xture of DVBSO (22
m ) & anhydrous H3PO4 (0.45 4y and the reaction was
left to stir 1.5 hours. The reaction was filtered and
washed with diethyl 25 ether (2 x 30 m) and water (2
x 30 m). dhe reactlon | ayer s/ was separated gnd the

or gan Y @r she rate e (2 x 30
m), Wi # 1 f.i evaperat€ [ oh
vacuo to ypejd (M as a yel soI a WhICh\wn { aken

t owar ds theéomaext step without

2006/0218 1 PCT/GF§005/00334SOM%8 (i) Coup%hpgrof
aldehyde i nt er nedi at es

(i Biathtaniineg 2 il dp m@)ofk@rﬁzid%iommxtum 9f (3-predgredydee-
|S@Béf@0ﬂj‘ram3‘t Elybhdas%&ﬁc 4did dl(n%)hyl%éﬂatr liR8UY, 8.2 mmol) and (iid) (10.2

éb 0x0- 3H | sob enzo uran-1 Ildeneneth | ).-isonjcotini
mEnglldn getr(ahyqrg);randm Bhorhe reac(yo m|Wre Yes s@yq g gyer ours at 25°C
akBoncenttdtdd tivh€o 6 iyleidad-[3- 0?0-33 lmbehwflﬁamﬁE,Z)-yhdenemethyl]-

(3-0x0-.1 3-di hydro-isohenz -1- ) 5 I.C.aci.d
R LaEa 5o RSHER e od oo
pBrffeationy| - i soni cotinic acid (iic)(0.12 g, 0.77 mmol) in
tetrahydrofuran (10 M) was added triethylam ne (O 32
, 2.8 mmol). The reaction mxture was _stirred
Ied‘cnwtyre of 2Hgwe-3Hcisrbrnzafyranweld. %h:v"@%meHUUﬁOt“&OWB\tH'G (it-

ﬂtRﬂp@ Fn?{dwr Rater (30 nﬂﬂaﬁd@da‘%g VA9 Brokias paREs (evayo 00 atnﬁdoll Were
its_ vol

ution a
s or b W et pgoIoa b 2Rt A aBen el W PLLHI g pare @
xCH0 rﬁlgo IThe iaquieous hyeminag thers cdnicehtuades! if vhdueraed the sma@htddmed (iiia)
r en. . ystallised from
bbb e AR ergincet = ) S 268" (90 o
purity) 15 Al al dehydes containing a carboxylic acid

Alhi 2 HRGR cé\‘»ﬂﬁdn% ré®d v(lé?re eudick, tgtﬂbﬁbY‘dB—@mydro isobenzofuran-1-

i sobenzof ur an- oni ¢ aci est er
yhPhAgPheRis ae'sﬁa?ftf?%ﬁétea@?eﬂwf@bf segg 3@9 Car%%@i&% G YSIE e
doRd@tidns@asombed pedvieor ned at room tenperature for 16
hours i nstead of 50C for 4 hours.

Compounds synthesized following the above protocol are:

From 6-formyl-pyridine-2-carbonitrile (jib), 6-[3-oxo-3H-isobenzofuran-1-ylidenemethyl]-
pyridine-2-carboxylic acid (iiib); step (a) gave a yellow solid: m/z [M+1]" 249 (98 % purity);
step (b) gave a thick yellow oil: m/z [M+1]" 286 (83 % purity).

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

7 0
o * 2
HY A —_
N
_P—OMe &
0
OMe

0] (iite)
To a solution of 4-formyl-pyridine-2-carbonitrile (4.89g, 37.0mmol) in anhydrous THF (200mL)
was added [(3-oxo-1,3-dihydro-isobenzofuran-1-yl)-phosphonic acid dimethyl ester]
phosphonate (9.2g, 37.0mmol), triethylamine (5.1mL, 37.0mmol) was then added and the
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20 Compounds synt hesi zed fol l owi ng the above protocol
are: From 6-fornyal - pyridi ne-2-carboxylic acid (iia),

w®@2¢08/02p80t 3H- i sobenzof uran-1-ylidenemet hyl]- PCT/GB2005/003343

pyri di ne-2-carboxylic acid (iiib) From

5-fornyl - furan-2-carboxylic &0id,

5- (3- oxo0- 3H i sobenzof uran-1-yl i denenet hyl ) -

t hi ophene-2-carboxylic acid (iiic): mz [M1]+ 287 (92

regqiom Birep fors! Strat reom smReratyrk TsHeaction ewﬁwsmsﬂftenaﬂf?rad and the

sgro( Bo1g%a wl%ls'l'vda§md I%Qi‘rwram (21x yérhidene Hﬁ&dﬁﬁ;lv)acdw gﬁa peaks by LC-MS
- carboxyl i c aci Lil 0 y

T'WS'N%QWHFI'W@"%?'HQW@S% Fv;z ([_M- I\/H ES?P§ —(4 mmsp Mﬂ% %49&

r24(3B-ming (A HH =2 oh amzahaterdan whs jdkim thinegb withdlt nesbior pwification.

c acid (iiia) WO 2006/ 021801 PCT/ GB2005/ 003343 49 00

+0\VI1I 1/ ovVOO HO P-OM N o Ov N/ (i)

(4 i d)Copiériion o iyobenkdfarpn cempouTeds itrMhataringee E@’@Uﬁds 15

mol ) was added to a m xture of (3-oxo-1,3-dihydro-

(Ie Sg;?r%neéggfl ‘rs-?zgoéo grfh’ﬂ 5@/2%?%?&{2&516?!%gthgll)-fm%/-fagﬂxﬁc acid (iva)

tetrahydrofuran (10 m ). The reacti of m xture was

stirred for over 12 hqurs at 25C &@r ,poncentrated in

vacuo to yield 2- DX @ 3H i sobe n- (I

E, Z) -yl i denenet hy ~Soni cet+#on e (|||-int) as a

red solid which was takep :

wi t hout purification. (||)I A mixture Q

2-[ 3- oxo- 3Hi sobenzof ur any( 1E, Z)-ylidengnet hyl]-isonic

otinonitrile (iii- 10 int¥}¢a0.2 mol), &er (50 nml)

and potassi um hydr oxi g pellets (1. 7,%, 30. 7 nmol)

were refluxed for 16 hours. The realtion was cool ed

Twa 2ddpensich crﬁ@s[heudo-\m-lti#nbehmﬁhram pivenéraeibylfisenicolBic adid (jia)(87 mg,

q Efm l,gwgtb o) ab%%%dﬁﬁflﬂ/ ?ﬁ%ﬁf;&?&ke (55 Hgcon AREI) and the

Into the next

mix{u beatgdin #apiupden o o .behsohﬁ@nmaﬁ canegatigiad o Ralf 6 volume and
S0 vﬂ{hrlgso?utleh HRNIHC uBtil QHIB. WRE WhieOdand @ds tilered, washed with water

( 3- oxo- -di hydr o-i sobenzofuran-1- yl)- phosphonlc
%f?ﬂﬁ'eﬂi%'ﬁ?Wt:s WPer, then hydrol ysed to the carboxylic

BeA [M+U|]§I28@(42W;epum9hdlti ons descri bed above. Conpounds

synt hesi zed foll owi ng the above protocol are:

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

above.

Compounds synthesized following the above protocol are:

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

From 5-(3-oxo-3H-isobenzofuran-1-ylidenemethyl)-thiophene-2-carboxylic acid (jiic), 5-(4-
oxo-3,4-dihydro-phthalazin-1-ylmethyl)-thiophene-2-carboxylic acid (ivc): m/z [M+1]" 287 (60
% purity);

From 5-(3-oxo-3H-isobenzofuran-1-ylidenemethyl)-furan-2-carboxylic acid (iiid), 5-(4-oxo-3,4-
dihydro-phthalazin-1-ylmethyl)-furane-2-carboxylic acid (ivd): m/z [M+1]" 271 (94 % purity).

(b) Synthesis of 4-(4-Oxo-3,4-dihydro-phthalazin-1-ylmethyl)-pyridine-2-carboxylic acid (ive)
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20 From 6-fornyl -pyridi ne-2-carbonitrile (iib),
6- [ 3- oxo- 3Hi sobenzof uran-1-yl i denenet hyl | -

wW@bd2set 2- car boxylic acid (iiib); step (a) gBUEGE2005/003343

yellow solid: mz [M:1l]+ 249 (98 % purity); step (b)
gave a thick yellow oil: mz JM1]+ 286 (83 % purity).
(c) 4-(3-Oxo0-3Hisobe nzofu ran- 1 ylldene

met hyl) -pyridjne-2 carbonitrile (||| e) O O / | +H

OONIN QAP4-OVFE O 25 (| iii'e) To a §ol uti on of
4-f or nyl i di ne- 2¢ carbofi tri e (4.89g, in
anhydr ous “THEH ) wasadfed

[ (3-o0x0-1, 3-diydko-i sobenzofu
acid dinethyl ester] phosphonatges (9.2g, 37.
triethylamne (5.1 nL, 37.0mol) was then added and

the WD 2006/ 03801 PCT/ GB2005/ 003343 50 redttion
T@Hr(ﬁfoéd-3ﬁd$0b282qwrgnﬂtylI¢Jemmaﬂarh)ﬁafrlamW®arb7ﬁhlelle @is(3. g,
1@0%3%&%%&&1@&& Ebbﬁ[%d%érahh@ Eoﬁ%ﬂd%té ﬁ Ei@gm}‘@gvoThe

washe rie
f‘f?éé\%mw”wamen SREPY @%@éﬁﬁwrwnﬂ §wRepalpd tqrpom demperature.
Tﬁ@%ﬂte silspefdider Was fillsRd)and fnlasKedhAH disthy! é%%&éﬂL)&The material

vl ot Moty [0 TRhEP R 08T v+ (Lo, Esn)

ﬂe@ﬁ¢en$ﬂ@WTHﬁQG1zobenzofuran conpounds to phthal azi none
compounds (a) Synthesis of

5- (4- oxo- 3, 4-di hydr o- pht hal azi n | met hyl ) -furan-2-ca
Tp@ds}@wtlpt@ ofgbcp aasyltlg@gnategal (B.36¢H 9. anmq&g/ in gthenol¢ddel-)axslddded conc

h(/dirbblﬂarldéla\é@)(S&Q) :Fﬁe %aéﬁ&ﬂﬁﬁtﬁf&ﬁbs‘lﬁen heated to 70°C for 18 hours and
i denenet hyl ]Ji soni coti n

tiéeglcaoleé ?q 5:;;3% rﬁﬂj anto(v 9 s I’]§IOI’? Wa@@tle a(ng "YﬁSS‘ed wg'gwater (2x
Sandl jlfetlovcisyadiéthy ethen (Bx20maj. & HeBR satid whs Bdiateamlith napd pedlan LC-
MS analysis, (2.40g, 94%); m/z (LC-MS, ESP), RT=3.49mins, (M+H)=282; & (2M+H)=563.
The material was taken through without need for purification.

(v) Addition of piperazine group

(a) Synthesis of 4-[6-(piperazine-1-carbonyl)-pyridin-2-ylmethyl}-2H-phthalazin-1-one (vb)

A mixture of 6-(4-oxo-3,4-dihydro-phthalazin-1-ylmethyl)-pyridine-2-carboxylic acid (ivb)(0.3
g, 1.1 mmol), triethylamine (0.3 ml, 2.1 mmol), tert-butyl-1-piperazine carboxylate (0.23 g, 1.3
mmol) and 2-(1H-benzotriazole-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate (0.5 g,
1.3 mmol) in dimethylformamide (10 ml) was stirred for 18 hours. The reaction mixture was
precipitated on the addition of water (50 ml) and air-dried. The white precipitate was
dissolved in ethanol (3 ml) and 12 M hydrochloric acid (6 ml) was added to the solution and
the reaction was stirred for 30 minutes. The reaction was then concentrated in vacuo,

redissolved in water (10 ml) and washed with dichloromethane (2 x 10 ml). The aqueous
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m xture heated up at reflux for 5 hours. The solution
was concentrated to half its volune and acidified

wawdokozuseol ution 1 N HCl until pH 3. The whit ePGDGBA005/003343

was filtered, washed with water and dried. Anount
32 ng. 15 mz [M1]' 282 (425 purity) The

pht hal azi none core was fornmed on all conpounds
according to the protocol described ab

lagssLigEied yiib REiopbE BYETISRiaRg eﬂf?éte&bravé'cblpmfeﬂne (2 x 10 mi).
Taé eomibihédrganic layers was dried with MgSOy, filtered and evaporated to yield the

Rl el e 7 P psta 823 a7t ML TRAAY obo 136 4o pufy

3, 4- di hydr o- pht hal azi n- 1-yl net hyl ) - pyri di ne- 2- car boxy!
A AELGE BN ool ratne g B Ehel T 19 Gl e e
pratenting aipkp £erervied aceardipg to the Qr.gptocglgiescnbed above

0x0- 3, 4- di hydr o- pht hal azi n- 1-yl et hyl ) -t hi ophene- 2- car

0 i .

q%?r{é lAd% s?rc]:theséed fol)owmg tﬁe Lw/%]protgc%?argfio Hpurity);
Fonf 8-(0xxo-3, H-dn@dhneptﬁlm‘lﬁr&ﬂylﬂne}#iyi)d&nr@%bhykwe boid aivap 4qar
(@?%derlle 1- %%Ijb ;l%yngpnf @mgfﬁylﬁfﬁfﬁ?alﬁgﬂ é <E|e évar) m/zJMrl]" 250 (96 %
P&@Vﬁ (|vd) mz [MH1]+ 271 (94 %purity). 30 (b)

F%fﬁ‘%l?@ékoi3 Qfdlhaldro phthalazm 1-ylm§thyR-th|ophene -2-carboxylic acid (|vc¢) Z}Z [5-
| zin-

hyl i d
(plee(é?ﬁrbech?@o% talopp ylmtlg@@glmw‘@é@gp 1-one ()vc)p%/z [M+1]" 339 (80 %
EK&W GB2005/003343 51 000 V' N eINNIiNiIiNNO iN

7t 3t Sl ey s Rerkgpye R (uDEb
(wiperxime-1-carlbenyl)-iurdned-{IBethghy2H-phfal@andneved: mtidd 1ivabeid4 %
p¥ﬁgpnt) and hydrazi ne nonohydrate (1.5g, 30. Omol).
reaction m xture was then heated to 100C for 6
hours and then cooled to roomtenperature. 5 The white
(5)EYRRSIE BNU-IIRPifdrdARL £earBa ) Wasdied-ywdthyIdireshidlaZn-Nehe (ve)
(2x gOnL). The material yas then dried in vacuo.
Maj off peak by LC-Ms anal ygis, (7.0g, 76%; mz (LC M5
Nrt=3.54 mns ( =261. To a solution of the
N ng gaterial (2 ,AQ OHHD|) in ethanol (10nl)
dded gonc ~I0 hydrochlorid id (5nm). The
i X¥Hure was t hen ééﬂed'io 70C for 18 hours
cooled to 5C, the ul whi t e suspensi on
was filtered and washed mﬁthwgater (2 x

To a solution of 4-(4-oxo0-3,4-dihydro-phthalazin-1-ylmethyl)-pyridine-2-carboxylic acid
(ive)(0.563g , 2/0mmol) in anhydrous DCM (30mL) was added tert-butyl 1-
piperazinecarboxylate (0.45g, 2.4mmol) and O-benzotriazole-N,N,N’,N’-tetramethyl-uronium-
hexafluoro -phosphate (0.91g, 2.4 mmol). The mixture was stirred for 5 minutes before N',N’-
diisopropylethylamine (0.42mL, 2.4mmol) was added. After 30 minutes of stirring at room
temperature the reaction mixture was filtered, and the concentrated in vacuo. The resultant
oil was subjected to chromatography using EftOAc: MeOH 9:1(if of 0.23), a white solid was
isolated. Single peak in LC-MS analysis, (0.71g, 79%) and required no further purification.
m/z (LC-MS, ESP), RT=3.75min. (M+H)=450.

4M hydrogen chloride (3.25mL, 13.0mmol) was added to the resulting compound (0.60g,
1.35mmol) in dioxane. After 15 minutes the solvent was removed in vacuo and 7N ammonia
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16

5m.) followed by diethyl
solid was isolated with major
W@ 20040218004% ; mz (LC M5, ESP),
(MtH) =282; & (2MtH) =563.
t hrough wi t hout need for purb$ication.

et her

The materi al

(2x 20mL).
peak in LC

RT=3. 49m

of piperazine group (a) Synthesis of

4-16-( Flpera2|ne 1- car bonyl ) - 1
intrerihangl (Sl Hhe mwad) addgd.(0ThR|regultary geannpgcipitate wepffilkgreg. \The

A bei ge

ns,

yridin-2-yl net hyl

M5 anal ysi s,
PCT/GB2005/003343
was taken

15 (v) Addition

h

filtrattas Q:bNééhtrét\é@)n \?aQucﬂo'Eff&FdLH &icBf gum (0.31 g 89% yield). LC-MS analysis

o i e el A

triethylamne (0.3 nl,

tert-

Exam P'f

and

e

2.1 nmmp

),

hy'w)- Pkimine. (M350,

qutyl 1- pi perazi ne carboxylate (0.23 g, 1.3

The grprbivietezasid ¢héarige o dulgiopylThivrids ©-2ermeljreahgdded dma apfution of 4-

4%@2#&1%{8 af1e o&%b&%?lz %rﬁj lr{-Q y!ﬁsegwmé 11214 p%

tirred

tHHH%InM br‘ﬂa

(i/a IR dlchloromethane (2

m*l)h'éum@atasre o4 mr&qlh\w Higrsaddsg é&‘i’ Bﬁetr%t%en Wﬁs %tﬁ@déa fﬂom on
te@fpeliire for (15 Gotils) TIR@adioh nitireslwerbtBerVhlirfied BY SrepdratvatierLc.

was 25 di ssolved in ethano

(3 M) and 12 M

hydrochloric acid (6 mM) was added to the solution and
Théeonmpaods gymtheaised biersebalit belpbw30 i nut es.
was then concentrated in wacuo,

(10 m ) and washed vvitd'
801 |

The aqueous WO 2006/ 02

was basified wth ammon u
into dichloronmethane (2 x 7

The reaction
redi ssol ved i n wat er

| oronet hane (2 x 10 m).
CT/ GB2005/ 003343 52 | ayer
hydﬁbX|de and extracted
The conbi ned

organi c layers was dried w My & filtered and
evaporated tqyield th expected product (va) as a
pi nk solid (d.9amgeunds oy Rnfz [ MRUminp5H Midis| 0
purity) 5 Al Il conpounds VIET & coupIQQ7to 442
pi per azi ne-1-|car boxylif aCB ert-butyl ester|and had
their protedting group r eno ed according to the
prot ocol desdri bed aboye. Conpounds synt hesi zed
foll owi ng thg aboge prptosgloarp: B3m 446
5- (4- oxo- 3, 4-|di hydr o- pht hallazi nt 1
-yl met hyl ) - f yran- 2- car pbox c acid (iva)) 4-[4 10
(pi perazi ne- 1- car bonyl i nt2-yl met hyl ] - 2H pht hal a
zin-1-one (vd): nBz | 6 %a41pur i tarpe; | From
5- (4- oxo- 3, 4-|di hydro-p - 1-yl nmet hyl ) -t hi ophene-
2-carboxylic |acid (ivc
(pi perazi ne- 3- car bonyl . n- 2-y|netly|]->H—phtha
azin-1-one (Mc): mz | 11+ 339 (80 % purity);

4 \X 3.06 418

5 EEO 3.50 460

6 *;]40 3.00 406

Example 2

(a) The appropriate acid chloride or sulphonyl chloride (0.24 mmol) was added to a solution



15 From

5- (4- oxo- 3, 4- di hydr o- pht hal azi n-1-yl met hyl ) -furane- 2-c
w@edenylshc acid (ivd), 4-[5- PCT/GB2005/003343

(pi perazi ne- 1-carbonyl ) -furan-2-yl net hyl ] - 2H pht hal azi

n-1-one (vd):
Synt hesi s of

mz [ Mrl]+ 3555¢84 %

4-[ 2- (Pi perazi ne- 1- car bonyl ) -
of g

purity).

4-yl met hyl
@PrrRzipedf@riopg)-pyristin? Mn]qthy ﬁHrWha!?@g‘ rng (vp
dishibronisthang @2 |61l Vl&ﬂ)nlg(s\/tea)se ®4 mnﬁﬂv&tzisltm’h aﬂfded and the reaction was stirred

(b)

;12th
OH N\

t hal azi n- ridine-2
=faatidlignul WL B SR8 ik o I bRy Gae
HBEM (30nL) was added tert-butyl 1-

pi per azi necar boxyl ate (0.45g, 2.4mol) and
O benzotriazole-N, N,N ,N -tetranethyl -uroni um

The SPRQyBfLSYNHIssisphaieset otdelgw. 2. 4 mol ) .
was stirred for 5 m nutes

di i sopropyl et

After 30 m nutes of sti
reaction mxture was filtete

hyl am ne

gy at,

efore N, N 25
L, 2. 4nnDI) was added.

tenperature the
t he concentrated in

room

The m xture

vacuo. The resultant oil suk%_pted to
chr omat ogr aphy usi ng Et OAc: OH9: B(rf of 0.23), a
white solid aSompamkal ed. RS ng[ e Re@ak) i i MG MS
anal ysi s, (0./H—g;:—9%—and—reqpirednofurther
ourification| mb (L MBYESP)| RPH 75 40°
(M+H) =450. 30 4M hydrogen _chl or| de (3.25%1, 18. Omol )
was added to |the resulting conppund (0.60g9, 1.35mmol)
in dioxane. After815 njnutef the sd&3Zent Wi 1enoved
in vacuo and |7N amoni @ WOS2006/ 021801
PCT/ GB2005/ 003343 53 jn Rethanpl (3nm, 15.0 mmol)
added. The rgsultant cream prec|pitate s filtered.
The filtratg was9conc n Bdduo toddefford a
sticky gum (0. 31g 89% C- M5 anal ysis [93%
purity, no fyrther pur' attenpted. mz (LG M5
ESP), RT=2.84m ns. (Mt b Exanpl e|l The
appropri at e getrd—ghtorid tphof—ett-prsttde (0. 24
mol ) was added to a s [ 4?'?34-(;)%% azine-1
- carbonyl ) - pyri di n-2-y]| | ]-RH pht hal azi n-1 -one
(va) in dichlforonet hane m )| Hunigs base (0.4
mmol ) was thgn added and the freaction was stifred at
room 11 *ZO 3.19 418

12 3.66 460

(b) The appropriate isocyanate (0.24 mmol) was added to a solution of 4-[4-(piperazine-1-
carbonyl)-pyridin-2-ylmethyl]-2H-phthalazin-1-one (vb) in dichloromethane (2 ml). The
reaction was stirred at room temperature for 16 hours. The reaction mixtures were then
purified by preparative HPLC.



10

15

tenperature for 16 hours. The reaction m xtures were
then purified by preparative HPLC. 10 The conpounds

waynwblzsised are set out below. 0 NH i N O N PCI/GB200R003343

Compound R Rt (mn) M+l 1\ 0 3.17 442 /SI 2 3.37
446 3 F 3.41 472 i \ 4 3.66 418 5 3.50 460 6 O
3.00 406 Exanple 2 15 (a) The appropriate acid

chl oride or sul phonyl chloride (0.24 mmvl) was added
The CamBYIndE SyheAsed G670 24! IPWPCT/ GB2005/ 003343 54 of
4-[ 4- (pi perazine-|-carbonyf)-pyridin-2-ylnethyl]-2H ph
t hal azi n-1-one (vb) in f'Chd oronet hane (2 m ). Hunigs
base (0.4 mmol) was th ed and the reaction was
stirred at roomtenperatukenf ok hours. The
reaction mixtures were thenlpyrified by preparative
HPLC. 5 The conpounds synthesised ar® set out bel ow

O NH/ iNO NGMpothdConpouid R| RtRt(minip) | Nbti1

13 '\(o 3.67 487

>

F

{c) A mixture of 6-(4-oxo-3,4-dihydro-phthalazin-1-ylmethyl)-pyridine-2-carboxylic acid
(iva)(0.3 g, 1.1 mmol), triethylamine (0.3 ml, 2.1 mmol), the appropriate amine (1.3 mmol) and
2-(1H-benzotriazole-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate (0.5 g, 1.3 mmol)
in dimethylformamide (10 ml) was stirred for 18 hours. The reaction mixtures were then
purified by preparative HPLC.

The compounds synthesised are set out below.

Compound R Rt (min) M+1
14 *\N/ﬁ 3.73 450

15 N 3.8 464

Example 3
(a) The appropriate acid chloride (0.24 mmol) was added to a solution of 4-[5-(piperazine-1-
carbonyl)-furan-2-ylmethyl]-2H-phthalazin-1-one (vd) in dichloromethane (2 ml). Hunigs base



7 3.10 406 8 0 3.32 442 0 9 3.56 446 10 0 3.53 472
F 11 0 3.19 418 12 0 3.66 460 (b) The appropriate

w0 swepznsat e (0.24 mmol) was added to a sol uti oPCDEB2005/003343
4-[4-(pi perazine-1- 10
carbonyl ) - pyri di n- 2-yl met hyl 562H pht hal azi n-1 - one
(vb) in dichloronethane (2 m). The reaction was
stirred at roomtenperature for 16 hours. The reaction
(vt mphenas\taeneaddgd and figrpadtian WS stibied Fhogm to@peiplues fopg$ hours.
TRO Qb1 ilird3dr&EBra QR By prepabdivd ReLconmpounds
synthesi sed are set out below O NHiINO VNN 11 R
Conpound R Rt (mn) M1 13 3.67 487 NHY F (c) A

The xtropaeind$ synthesised are set out below.
6- (4- oxo- 3, 4-di hydr o- pht hal azi n- 1-yl net hyl ) - pyri di ne- 2
-carboxylic acid 5 (iv J 3 g, 1.1 nmmol),
triethylamne (0.3 nml,
amne (1.3 nmol) and
2- (1H benzotri azol e-1-yl) -
hexaf | uor ophosphate (0.5 g,
dlnethylfornan1de (10 m) was stlrred for 18 hours.
The reacti on i wetr-e—her—pusiiied
preparative UTS The cganounds 55@“ seJ

ar e set

out below. |0 NH Q 423 431
: */%V
(o]
17 ojl 4.46 435

18 Q 542 521
o
)

19 4.47 461

21 4.64 449

@*
20 A\[f 4.49 407
O
O>-—<:>

22 /\n/* 4.00 395
0]
O

23 3.85 381

(b) The appropriate isocyanate (0.24 mmol) was added to a solution of 4-[5-(piperazine-1-
carbonyl)-furan-2-ylmethyl]-2H-phthalazin-1-one (vd) in dichloromethane (2 ml). The reaction
was stirred at room temperature for 16 hours. The reaction mixtures were then purified by



I iN NR Compound RRt (min) Ml 14 N) 3.73 450
~NYO ~T O15 3.8 464 N~ ~NO 'y 0O Exanple 3 (a)
wab@eapsoopri ate acid chloride (0.24 nmol) wasP@Ods8eo5003343
a solution of 4-[5-(piperazine-1- 15
car bonyl ) -furan-2-yl net hyl ] -2+ pht hal azin-1 -one (vd)
in dichloronmethane (2 m ). Hunigs base WO 2006/ 021801
PCT/ GB2005/ 003343 56 (0.4 mml) was then added and
preparativedtitliCon was stirred at roomtenperature for 16
hours. The reaction mxtures were then purified by
preparati ve HPLC. The conpounds synt hesi sed are set
Thagomperads synthesisgq are spigutreley.s R ~ Conpound R Rt (mi n)
Ml 16 0 4.23 431 s O 17 0 4.46 435 18 5.42 521

O o]
NH
~N o
(0]
\_/ N
Q
5 R
Compound R Rt (min) M+1
24 N
Y
0
F
25 °
[N
J

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

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

The compounds synthesised are set out below.

N

R

Compound Rt (min) M+1

O
\_/
R
26 _<:> 3.69 421

27

3.61 416




19 0 4.47 461 C 1*

in dichloronmethane (2 m).

F 20 4.49 407 0 4.64 449 21 O, ~
22 4.00 395 0 23 A0 3.85 381 (b) The appropriate

w0 swepznsat e (0.24 mmol) was added to a sol uti oPCDEB2005/003343
4-[5-(pi perazine-1-
car bonyl ) -furan-2-yl net hyl ] -84 pht hal azi n- 1-one (vd)

The reaction

was stirred

at roomtenperature for 16 hours. The reactio
m xtures were 2Ben puri WO 206864 021/8627
PCT/ GB2005/ 003343 57 @‘.. iJe HPLC. The conpounds
synthesised are set |out béelofw. O NH/ IiNO O 5R
Conpound R{Rt (min) (M1 24 A YO| F 25 0Y'| Cod |(c) A
m xture of
5- (4- oxo- 3/ 4- difRydr d- ph halfaZ n- 1- yl fél hyl ) 4Pdirjane- 2- ¢
arboxylic acid (ivd)] (1 ool ),} triethyljam ne (0.3
m, 2.1 mwl), the gppropriate arfine (1.3 jmmol )| and
2-(1 H benzotriazolle-1-yl)-1,1,3, 3-tetranmethyluroni um
hexaf | uor ophos@fat e |(0. 5 .3 ol $.96n 1j0 445
di met hyl f of mam de (210 m") stijfrred for 18 hours.
The reacti on m xturgs were then purified py
preparative HPLC. /
31 @/\/\ 3.93 455
32 /\@\ 3.89 463
Cl
33 ©i 5.09 433
34 (j\”/ 3.99 437
35 N 4.35 417
N4Lm
g
36 . / 3.51 397
__\¥—o




The conpounds synthesised are set out below 0 NH |

/ iNO OR Conpound RRt (mn) Ml 3.69 421 26 o 27
wo2@s02184116 N WO 2006/ 021801 PCT/ GB2005/ 00334BCT/6821@8/003343

| 4.64 457 0 29 4.21 433 0 30 q 4.96 445 0 31 3.93

455 32 3.89 463 <ci 33 5.095433 34 3.99 437 0 0 35

i 4.35 417 N N 36 ~ 3.51 397 O WD 2006/ 021801

PCT/ GB2005/ 003343 59 o

Compound R Rt (min) M+1
37 | 3.42 367

38 [ j 3.51 423

Example 4

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

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

The compounds synthesised are set out below.

Compound R Rt (min) M+1
39 Q 4.43 447
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ON NI
38 (0) 3.51 423 N 6

4-[5-(pi perazine-1 -

OO0 R Conpound RRt (min) Ml 37 3.42 367 N

N Exanple 4 (a) The appropriate
wa@edod/oztshori de (0.24 mmol) was added to a sol up¢DGBRGI05/003343

5

car bonyl ) -t hi ophen- 2-yl net hylép- 2H pht hal azi n- 1- one

(vc) in dichloronethane (2 m). Hunigs base (0.4
nmol ) was then added and the reaction was stirred at
room tenperlat ur é0for (16 fours. The recti omati xtures
were then pgurified by -..@ ve| HPLC. The conpounds
synt hesi sed are set out below’ Of NHiIiNO| S 10 R
Conpound RIRt—(min) Me1l 39 Q 4.43 447 0 WO
2006/ 021801 PCTAEB2005/ 008843. 60| 40 ©%. 65 #51| 41
4.23 423 (0 42 4.81 465 43 04. 14 411
42 0i C 4.81 465
43 * 4.14 411
T
44 o 4.80 492
F
45 OE' 4.53 459
46 )01\ 3.96 397

(b) The appropriate isocyanate (0.24 mmol) was added to a solution of 4-[5-(piperazine-1-

carbonyl)-thiophen-2-ylmethyl]-2H-phthalazin-1-one (vc) in dichloromethane (2 ml). The

reaction was stirred at room temperature for 16 hours. The reaction mixtures were then

purified by preparative HPLC.

The compounds synthesised are set out below.



O 44 0 4.80 492 P-1. F 45 0 4.53 459 /1 46 ~ 3.96

397 (b) The appropriate isocyanate (0.24 mmol) was
w@edwes21801 a sol uti on of 4-[5-(piperazine-1- PCT/GB2005/003343

car bonyl ) -t hi ophen- 2-yl net hyl ] - 2H pht hal azi n- 1- one

(vc) in dichloronethane (2 nd7). The 5 reaction was

stirred at roomtenperature for 16 hours. The reaction

m xtures were then purified by preparative HPLC. The

conmpounds synt hesised are set out below O NHIiNO

~nAa o,

SR 10 WO "/I:(\;:gﬁ’qg%%“()l PCTE \":’326‘053{{%%%22 647 ¢onmpound

RR (min) N 4.66 477 0 4. 10 468
(N 0 (c) A mixure lof N . 4.66 477

5- (4- oxo- 3, 4-di hydro-p Iaoin- 1-yl met hyl ) -t hi ophene-
2-carboxyliq acid (ipc .17 mol ), trietihylamine (0.3

m, 2.1 mol{), the appropriate amne (1.3 mol{) and 2
5 (1 Hbenzatriazole-1 -yl)-1,
1, 3, 3-t et r aret hy48ur onj umCPhexaf | yor ophdsphates (0. 5 g,

1.3 mmol) ir dinethy]formhmide|(10 ni) was stlirred

for 18 hourg. The reagti TZ ;rjipxt ures were it hen |purified
by preparatijve HPLC. [The 'coppounds synt hegsi seq are set
out bel ow. ©

(c) A mixture of 5-(4-oxo-3,4-dihydro-phthalazin-1-ylmethyl)-thiophene-2-carboxylic acid
(ive)(1.1 mmol), triethylamine (0.3 ml, 2.1 mmol), the appropriate amine (1.3 mmol) and 2-
(1H-benzotriazole-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate (0.5 g, 1.3 mmol) in
dimethylformamide (10 mi) was stirred for 18 hours. The reaction mixtures were then purified

by preparative HPLC.

The compounds synthesised are set out below.

Compound Rt (min) M+1

R
49 @ 3.85 437

3.73 432

50

51 *\@\"/ 4.87 473
0
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10 0 eNH S R Conmpound RRt (mn) M+l 3.85 437 49
._Ob0 ~3.73 432 NO51 *-,c:~Y 4.87 473 0 WO

wWQO®602BIB01 PCT/ GB2005/ 003343 62 52 Q 5. 21 4BAT/GB2®3/003343

4.14 479 54 5.33 449 FON N SO R Conpound RRt
(mn) Ml 55 1 3.53 383 ON Exanple 55 (a) An
appropriate acid chloride (0.13 mmol) was added to a
solution of _4-[2-(piperazine-1-

car bonyl ) - pyri &Qn-ml met -2H— pht h&lazi h46ione
(ve) (0. 045g, 0.13 1) ydrous DCM (1.0 pi).
N N -diisopropyl et hyl am ne (4ypL,{ 0.26 nmo|) wak then
added and dtirred at{ roomténperjature for| 18 hpurs.
The reactiaqn _mxtures were then purified by

preparatory HRSC /\@\ 4.14 479
Cl
54 ©i 5.33 449
F

0
\
=N
S 0
| /%
Compound R Rt (min) M+1

55 | 3.53 383

Example 5

(@) An appropriate acid chloride (0.13 mmol) was added to a solution of 4-[2-(piperazine-1-
carbonyl)-pyridin-4-ylmethyl]-2H-phthalazin-1-one (ve)(0.045g, 0.13 mmol) in anhydrous
DCM (1.0 mL). N'N’-diisopropylethylamine (47pL, 0.26 mmol) was then added and stirred at
room temperature for 18 hours. The reaction mixtures were then purified by preparatory
HPLC.

The compounds synthesised are set out below.
(o]
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10 The conpounds synt hesi sed are set out bel ow

i NN O
58 3.97 446
476 N 61

of

-~_ 0 59

n 3.50 463 >-N% 60

0 NH

eNNN, R WO 2006/ 021801 PCT/ GB2005/ 003343 63
w@eovpoensol R Rt (min) Ml 56 4. 12 460 57 3. 60PAl/B8B2®5/003343

sN 3. 71

s 3.85 460 62 3686 454 (b) To a solution

4- (4- oxo- 3, 4-di hydr o- pht hal azi n- 1-yl met hyl ) - pyri di ne- 2

-carboxylic ac

di met hyl acet an
secondary amn

O benzotri azo
ro -phosphate
stirred for 5
di i sopropyl eth

stirred at roo
m xtures were

The conpounds

iNO N ON,

id (ive)(0.037g, 0.13mml) in anhydrous
T LA Wag aduEes Mopfd4atie 5
e id.%ﬂ ) and (i)
e- Ny, N8 -t anggay -[urgsai um hexaf | uo
(0.060g, 046 pmpl). ThHe m xtjure was
m nutes bhefore N N -
vl am ne (0. 47pL 0D 26mml ) —was| added and
n1téﬁperat ~ovs§ﬁ9ght.‘$ﬁe reaction
t hen puri|fied|lby preparatory HPLC. 10
synt hesi sed aPe set out |below.| 0 NH 1
58 Ofl 3.97 446
59 0>_N/——\o 3.50 463
N
60 Q 3.71 476
M Ui
N
61 Q s 3.85 460
\_/
62 0\5 C 3.86 454

(b) To a solution of 4-(4-oxo-3,4-dihydro-phthalazin-1 -yimethyl)-pyridine-2-carboxylic acid
(ive)(0.037g, 0.13mmol) in anhydrous dimethylacetamide (1mL) was added appropriate
secondary amine (0.14mmol) and O-benzotriazole-N,N,N’,N’-tetramethyl-uronium-hexafluoro

-phosphate (0.060g, 0.16 mmol). The mixture was stirred for 5 minutes before N'N'-

diisopropylethylamine (0.47pL, 0.26mmol) was added and stirred at room temperature

overnight. The reaction mixtures were then purified by preparatory HPLC.

The compounds synthesised are set out below.



WD 2006/ 021801 PCT/ GB2005/ 003343 64 Conpound R Rt

(mn) M1 65 Q3.73 456 0 66 ~ 2.98 427 N 67 2.83
WRZ®6/08808. 52 456 69 2.85 408 70 ,”, 0H 2. 76 BOHGBZWS5/003343

2.77 364 72 ~ 2.81 421 73 0 3.03 392 ONH iNOR

I N Compound RRt (mn) M1 7841 2.82 378 ON WO

2006/ 021801 PCT/ GB2005/003343 65 75 OH 2.80 408 NN

64 *\ 4.41 464 N~ ~NO (c) 00O

Compound R Rt (min) | M+1
65 Q 3.73 456
o

/
66 e 2.98 427
N/

67 RN 2.83 378
68 C o 3.52 456
\

69 O 2.85 408
70 ~N\OH 2.76 394
71 ~ 277 364
72 | 2.81 421
NN
73 0>_ 3.03 392
o}
NH
=N o
xR
L\
Compound R Rt (min) | M+1

74 | 2.82 378




5

10

NH NH

wWo@e@an2sosol vent ,

iNN ON-\ ¢ N~ JNH
64 was deprotected using concentrated HC
to yield 5 conpound 63. Rt 3PQI/GBR0VS/003343

in

iNoiN 64 63 Conpound

an

M1l 364. Exanple 6: Alternative synthesis of 5 0 0
YNN OHNNH ON NI NI BSN (iid) (iii-int) 00O
NHNH NHIT I / iNOINONNNOHNOO (iva) 5 (a)
2- Hydroxynmethyl-isaonicotinonitrile 10 To a stirred

sol ution of 4-lcyan@pyrildi ne ($8. 4880100/ 8o|) in

met hanol (100nL) and wat er 2006/ 021801

PCT/ GB2005/ 003343 66 (j50nmL) at rjoom t enperat ure was
added conc sul{furic acild ( , & slight exofherm was
noted. After 10 m nutes| i fon §ul phate heptahydrate
(910mg, 3. O0mmul) was added and the reaction

i mredi ately turned a dark yeP\I owl|/ orange. After

soni cation of [the reactfion m xturle under nitrogen for
20 m nutes, hyl m'm: -Q-sulfluric acid (1. 3¢,

1 00. Ommol ) was adﬁd 5 port4¥h. A4 bht

exot herm was noted after '\iﬁ%n nutles, theé reagtion was
mai nt ai ned under a nitj Sg\p posphere] Aftgr 2 hours
addi ti onal hydroxyl am nle- O-SU|fUI‘I c acid (11} 3q,

100. Omol ) was| added tloget wiith con¢ sulfuric acid
(5m) and iron(ll)sul phate heptahydrate|(910ng,

3. Onmol ).

(c)

% —/< %KJ

64

63

Compound 64 was deprotected using concentrated HCI in an organic solvent, to yield
compound 63. Rt 3.21 mins, M+1 364.

Example 6: Alternative synthesis of 5

o]
W .
=N
//N
'\
N~

(a) 2-Hydroxymethyl-isonicotinonitrile

To a stirred solution of 4-cyanopyridine (10.4g, 100.0mmol) in methanol (100mL) and water

OH

(iva)

N/\N\"Q
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15

20

25

30

35

10 After a further 3 hours of stirring the reaction

was neutralized by addition of sodium carbonate (18. Qg
wWQO®amonisy1 The m xture was then diluted wth WetEGB2005/003343

(100m ) and filtered to renove a deep red / brown

ppt, the filtrate was concentéated to dryness and the

resulting solid dissolved in water (50nL) and

extracted with Et OAc (5x 100m The conbi ned organics
(50eTLY at rgpndempRratireNS@Hdethepre SHEI PEig(REL ) A SNghé exstiesm was

né‘t@& Ql(f@r 20 Rinbited idh sleHﬁ@ hEIstaNy dFedd (QdOméEB d_rhl(ﬁoIWEEEdj(féH and the
hen subjected flash chro og ue

on MBI BER AoTE YIRE | AP REg BSOS feariog mixure
uadel nitlogén faet(arnﬁrﬁne_sl Incirexgiamthet-0-s2ilfdric dde(11.3&t100®@n®!) was added
inl(of’nfce)aI pta?. %‘% éslyh}_éx%ﬁ%eﬁ%&g 8%§%ﬁerla@ n‘ggutkéj ﬁé’ re%ﬁké%vﬁ%a‘uﬁamed
undealayiiiagen pBIBEher24. 6%, m z (LC— VS, ESP)

RT=1.70mi ns, (MrH) =135.0. 1H NVR (300 MHz) 20 8.72 (1

Hodd . J 09 6.0H), 7.78 (1 H m, 771 (1H dt J
Ao hgirppgdtions) hygroxylarpine-O-sujfugs: agjiey (11.3gy §00-0nre) as gdde
tadethér @it cdie)sulfukid GoiiNGNI() 10 ivhin)sulphétd .hZ.ﬁtahMQe &5,0mg, 3.0mmol).
RENNECTRRETEN T L A
(£00g.2000mat) Thxalxjure whé then diutédl@ittwater (16@miraihd filiered to remove a

d_@%%@;@@vgﬁw(ﬁ}(%g z\}éggg{cent itdd BURMeL Q%Stﬂél FdsEitifg solid

W Se over m nut es.
hvecineiar O3 Aad pXtiagiad gh EXGANER 40 e ComEI3d organics were

dh&d 8Ve? MySY BhPXOHEBARYE d ih $8dUoGO bifd@ Bist gl df @rudé ghg.solid30
nmol ) di ssol ved i n anhydrous DCM (60nlL) was added

dropwi se to the reaction m xture over 5 mnutes. The
The acitéranwamibers subjaced tb ﬂﬁh&hl’mmt@raph?B@xMBﬂtHﬂmeﬁ@Acato remove

tl?e tSnrg%:?erb 43 &aﬁw ﬁﬂg gﬁc? he@‘gm}ﬁg %c?e%lsédjtopzr ‘P?—I gSE@,@C to isolated the

desifesthgdughasrefiys V\dJBﬁEO“dé(Eﬁ@rﬁ‘nﬂ L) HMEt%Rie'%InQiﬁ% BpAki 18 bCf'\b‘i'
a9¥l9§|s J(§ 3&" ZQLg"/ﬁ)Sm/zC(Q@lMEE‘ E PR NP mirsSPMHE135.d, O MR (300 MHz)

roomite ature
BRI o OB T T B i 1 (BN HOBr S e RS 6904
OM) heb(itna, { 8» Hf)rftg NMR@O@RIte) u63. p:hase 86/a123.60X 111269 &1D.77,
13% (3x 50 nmL). The conbi ned organic |ayers were
'and 35 concentrated in vacuo. A buff white
SO|Id mas i solated that was used wi thout any further

(9)% n@p,g%,ggbtmél,,mgl(gd)peak in LC-M analysis, (yield

uantitative

qup@ogeg@pwgon ehorply-chlpgde( 13\3@L2@)é}wrﬁg)_|_lg@fhydrgus DCM (86mL) under
nﬁ @MEVI&Q@%@ c \533 §ded DMSO (21.2mL dropwise over 20 minutes. The

rpﬁ( Fq \1\/%5 s(t f‘rﬁﬁj !for ﬁ? T es atzzg"]()éﬁe{greefﬁ xg%l Zha{ d@%o‘t"ﬁ’ mtﬂl% (4.0g,
C{O(rﬁm@)(msgql\&dm Mdl@us QGMB(ﬁQ@f-LW@EdﬂeGj/ Hiopyise spthe ndastion mixture

1) Spu el ek RSO 1 o)
atr@@whe@t Ardip ﬁ@lldl Péeccn'ﬁatf)f?wd@ﬁﬁmteme?rﬁtswewawlsed to (-55°C) and
thi&thRhnk @811 5161, GEoRib) was addBardpwisETer dlek 1 imfutes, cooling bath was
removed allowing the mixture to warm to room temperature over 2 hrs. The mixture was
diluted with DCM (400mL) and washed with brine (2x 50mL). The aqueous phase was
extracted with DCM (3x 50 mL). The combined organic layers were combined and
concentrated in vacuo. A buff white solid was isolated that was used without any further
purification. Single peak in LC-MS analysis, (yield taken to be quantitative), m/z (LC-MS,
ESP), RT=2.53mins, (M+H)=133.0.
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was stirred for 30 mnutes at OC and then allowed to
war m over ni ght. The reaction m xture was then

werapoewded in vacuo, the resultant solid was PEEGB2005/003343

washed with ethyl acetate (2 x 50mL), nethanol (1x
15m) and then diethyl ethergd2x 20nm). 10 Two peaks
were detected in LC-MS analysis, the desired product;
mz (LCGMs, ESP), RT=4.27m ns, (MrH)=249.0, and an
impurity peak (approx 40% RT=4.47m ns M+H 194). This

(cﬁfb@wg&}g dy&ﬁJrgﬁwyn@%?gaFa‘hg ;.,saﬁiwotpyﬁ,;rfé (ﬁﬁ%? on. (&)

Toaceqled suspensing (69 g&,‘é of [(3-Ox0-1,3- dlhydro lsobenzofuran 1-yl)-phosphonic acid
dl%9§1§F&@?{%ﬂ>lﬁ%ﬁQ@Q§(@fO§r@0rﬂmyl ind‘?—l’?ﬁ(ﬁ@@rhl\ﬁ'vba‘sla‘aﬁéﬁ €RIdb PGormyl-

sy BBl e B R e Sy P

whs atiret @or\Basniblitenatiteaaad tHed afdiedfto wal@ovarmightes and t hen
cooled to roomtenperature. The resulting suspension
was filtered and washed wi th nethanol (5 nL), water
Tifel@actiop neixturetwasriheredviapdratet frevacioxhed@ailant wliph ws thegwaghed with

et%%ﬁétﬁ@ éé&%@mm %tt%‘n@l%ﬁ ;Qﬁlﬂ'&nb Eheln%éié@l ét'ﬂ@rl (8% EgmL)( 0.61

Tw(p Hgaksmﬂ;q_get%%d D LC-M%)analySIS the a(eswed product m/z (LC-MS, ESP)
R2=4 é?r@x@ ﬁl+:5=@l4@ﬁdér@l a:mhmbait@zéam (ApproERIT: 4 M B@IRE GBH 194).

Tg? (”E?eé'ﬁl '&?d 'tﬁ?‘ﬁya?%%b%@”g%ﬁﬂn ‘1-yl net hyl ) -i soni cotin
onitrile (0.54g, 25 2.06mml) in absolute ethanol
e U NG g 0.
Togwee Rghoxo- ﬁﬁésobe%z@fqr@mmn@m@hv'b@@w@wn%ﬂw" iBf{@pprox
4"0h1$r‘bl)tst]§pém13<§ A M@Rm QRd W?(ﬁ‘aimef ﬂnbﬁcﬁ@t@r@teﬂﬂﬁhy\ﬂﬁ@ Rfction

th t
i T %%ﬁ Baitas e ire Fookdigr & Eapetare. e
rdsQtiMPsupahyic s filteRd48g waSBawithmiath4roQeNs, ), \Eﬁl@b (10 ml) and then

( : (
TPy AL A IS0 p P o sy o
26 d%rpvgt § bteps) iyl z-(REHVh E8&). &3R8 48 miph éMtiH)F26%0a stirred
sol ution of
2- (4- oxo- 3, 4-di hydr o- pht hal azi n-1-yl nmet hyl ) -i soni cotin
ic acid (iva)(0.25g, 0.89npl) in dienthylacetam de
Zzn(lcz)om anded-poyelaghexyhetpypieordzdtinic keMl(ivds nmet hanone

é a: sga%pwslﬁgl Pg—?z{;lg)io %Jr‘n dﬁm@rg (pg%gglgﬁq %etgggj"‘s[%r% oq m}@ rl}e (8%2*9
296mmobldh atiEokite @a@tql (ﬁﬁrtrh)xww@dwasortmﬁroehinwﬂorcuﬂ 8ab).The
ré/%ﬁ&pm&puqe w5fﬁ;1€h [’uéﬁgd %'7'0 é Hpérﬁﬁltnte q’h& Qaafc{ G?ﬁk/‘as then cooled to 5°C

romat ogr a uent (rf
anr%aneﬂ i white\oR a200i8R 021 sﬁ?rqﬂ@nd@@zb%w'ﬁo@%f%(? Xé%"L) Hhen diethy
PORLYVASHrigh0)efid e Solidvas istititdewisadingle pdaiknigLe-Mmearalyisis,

i) BB iw&?&%g’r She i st ke B Fier, 1y

NH) 8.56 (1 H d, J 5 1Hz), 826 (1 H dd, J 1.5
(ﬁ4%ﬁ-kg&yclghegg1ecgrb§1%/l S%@azﬂlﬂ cgrb%ﬁylﬂ ﬂyr)&lm-zs}lme?hygg-l ﬂ)ﬂihﬂazm 1-
one (5)

To a stirred solution of 2-(4-ox0-3,4-dihydro-phthalazin-1-ylmethyl)-isonicotinic acid

P

(iva)(0.25g, 0.89mol) in diemthylacetamide (2mL) was added cyclohexyl-piperazin-1-yl-
methanone (0.20g, 1.0mmol) followed by HBTU (0.38g, 1.0mmol) and diisopropyl ethyl amine
(0.35mL, 20.0 mmol) and stirred. The reaction mixture was then concentrated in vacuo and
resulting oil subjected to flash chromatography eluent 9:1 EtOAc / MeOH. (if of 0.3) The titied
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5.7Hz), 4.51 (2H, S), 3.56-3.17 (8H, mM, 2.58 (1 H
m, 1.71-1.61 (5H, n), 1.38-1.22 (5H, m). 5 Exanple 7

WO pooeM2isnl t 0 assess the inhibitory action of tPEI/GB2005/003343
conmpounds, the follow ng assay was used to determ ne
| C50 values (Dillon, et al., 69BS., 8(3), 347-352
(2003)). 10 Mammal i an PARP, isolated fromHela cel
nucl ear extract, was incubated with Z-buffer (25mV
colepind (V8 iavkaied dspa Bhite\dold) Ghingl¢ Skajnia)-C-\6% analye, (0.18g, 56%); m/z
K&M@”EQP) ﬂQTn%m-ﬁs(Aﬁ@lWO MQMR%WWQ 12(53'@!3@395 -9 9%6 (1H,

wel | Fl ashPl

dMAﬁP(j"Zl ﬁéﬁ (gﬁl&;d driep: %ﬁ)ﬁ ﬁé’%éﬁ%@r‘ﬂ et §-hid HoP). géﬁgdm d,J

5i7Rk), kist gpis, Sdsleel3.14(BH,.aRRBB IS m)eT.B1-181 gBH, uh)e € 38-n.22 (5H, m).
DMSO and gave final assay concentrations of betmeen 10
and 0.01 M with the DWVSO being at a fina

concentration of 1 %per well. The total assay vol une
ﬁ%p was 40 |. After 10 mi nutes incubation at 30C
the reactlons were initiated by the addition of a 10

Irpgyderda @gdes thei ixttiiios) actiomefhe PerepIuAds: (B RjowiIrsHRsRADYa¢sed to

d88ARhe AQUPIIGsbIBRARY, DBé 8(3)aR9.352 PRpizgnat ed positive
and negative reaction wells were done in conbination
with conmpound wells (unknowns) in order to calcul ate

MénenliymRARP] isvlbtetd @m Hdrecdl rk’ﬂltlesr ew&éa wisRcubbRl eith Zajuffer

| nut d b .

et B ReURRTRREtsod, sty K30 e myEr sipmas

16% Cﬁlv@rmwgmabmow% 5-40 (scmaaweﬂ &) in 8@ iwell Flostilates (HRADE

Wﬁ( M}prcoﬁmlﬁgﬁbng Qf Sél‘d RIHﬁOFéBdJ@Qom com OUﬂdS were
II? r at ure ates were trans nt

erred t
(\ﬂmamw (PPéRsRalr GnceR g betuer 10 Pt §.8haM, with the

Wbénﬁ@at MHa 8hcBRERLHET oBh & e UTHeStoRBEssHY w&rﬁe E)&FMQI was 40
followng a 30 second 30 counting of each well

anzyne activity for each conmpound is then calculated
using the foll ow ng equatlon % | nhi bi ti on =100- 100x

A% n1of unknowns - nean ne ive cpn} mean positi
5n10 miputes 'Q?HB%{PP\?E:SQ: Srﬁne r gtl%wgtyd@ ?oq Bythe addltlon of a10

ré?.GTérGB&Qﬁé/ceﬂtamr@ NA@ 5pmGHwa4ma$d {dnke dowie strdnted Dm-ongos

hi.t ed
Daegllg\é\qftgcosglve V?nnd ﬁgaaly% regé{'gm rwrﬁq'ﬁ @/gr QIFSm co?mibﬁrbaélgrgw?th compound
weils uskrenins cio meden ta eetiduiates 7o emaymabdtiyities. orheldatesvivereimentshaken for

F.Q&S My ,§ug§gh‘%df‘$goé@ﬂopg§m%gg used as conparative

Ues to | y increased conpound potencies.

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

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

counting of each well.

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

% Inhibition =100 - [1 00x (cpm of unknowns —mean negative cpm) )

(mean positive cpm — mean negative cpm)
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5 All conpounds tested had a I1C50 of less than 1 NM
The foll owi ng conpounds have an I C50 of less than 0.1

wWekioA21801 9- 14, 17-18, 21, 24, 26-29, 35, 50-BQ2I/GB2005/003343

56-75. 10 The Potentiation Factor (PF50) for conpounds

is calculated as a ratio of td9e |1C50 of control cell
grow h divided by the I1C50 of cell growth + PARP

i nhibitor. Gowth inhibition curves for both control

IGm dalsehifiericentediorat whith %efdhe enzyme apivity isHlbbitsd) were
calckidleal wiéh %%termbmﬂfer atBidaan eifrerlehddbat shtlalidvia) norFHaﬂij from 10
test conpounds were used at a fixed concentratiaon

M dowe(o Q5401 afvb S4Fh 'C?h@"@é RESYREH 46 CORRATBIVeNRtE SR %e’B%Pcreased
campaln@eotgners0 to 10 g/m . Cell growth was assessed

usi ng the sul forhodam ne B (SRB) assay (Skehan, P., et

al., (1990) New colorinetric cytotoxicity assay for
Airbimpaurcie testieclitpdstiCaeofilgsg thad 1 Nt | . Cancer Inst. 82,
1107-1112.). 2,000 HeLa cells were seeded into each

wel | of a flat-bottomed 96- well microtiter ?I ate in
Wslfeliewingfcompeunds e ahabritesa tieg0- BMiduh 9-14 181&.21, 24, 2629,
J6ekd-s2 wer/es, 20 either replaced with nedia al one or

w th media containing PARP inhibitor at a final
concentration of 0.5, 1 or 5 M Cells were allowed to

Tihe Pwtdndistion Hagtor [RH;) Torlvompouned (sroalcula&ad aaddhtio afthefCs\df/Bontrol cell

g?cgwtﬁl gfv gg %y ?He) I OQ)? Sgltg{qg\kth qrb%}r\(ﬁe%ﬁ)tél r?éyvg*f lnl%bl&%h%ﬁ%s%r both

donirg! lghd mmmcméttreated eklissare 0dhd @'eﬁerr@apfefbe wlkylatirgRent methyl

hdlfdREliRhak! (Mﬂ/%)%ﬁ@tes%%oﬁr%sm§§§adtd?§ fidEP¥nBentration of 0.2
I nhibition by the PARP inhibitor. Cells were |eft

”f"@rP"@'af uFheheaneaEr "J!%“Lﬁ%f MIS were avers '@69‘?160'1“ Rdo AR a9/atand

&l tﬁl ak E@se%@éd @sﬂgﬁhe gﬁnﬂmoﬁggma Bf(BRBb"&KsaY %SIJ@Q&H $.atal,
nre and

(IO N ol o SO Iob 259Y R PP D S earae 1 p—
17 @Z)h «a7esi12er 2, ooatiehated wate Bdédinta2éach meﬂl uf aefat-dntomed 96-

d f
SRR Bt R oline T 48 e Pt 78R 1S eeep el e
efibertreplacec vithfroedi2 Blone outithsndsi aniiniesPARIG inhibiler 2t arfipal
(EJP‘IU%’[I %of%coeq o? 5 d%ell? M@Fe?eﬁlo dﬂ l% g#&/?%rgrfﬁrﬁgr i %ur%gfore the
ours at roor tenperature. e dye fromthe 'stalne
adeltlbs OK/MMSsacblameemzemobytretﬁhas @apitiatly @11, 3f3, 50D Bnd10 dgimiyto either

uﬁrééﬁe@??@ o'r ﬁkﬁPq%ntoY\ﬁleéted cé:) L a&g,% ;},P(l)ég{e% vﬁtﬁrﬁAF%Deﬁlh\@igﬁ Blone were

room tenperature for
Used fssagp thhéf%fﬂ! inbigltion By e tRAREtINMBloAM on a M cr oquant

m' crotiter plate reader. 35 All the conpounds tested
had a PF50 at 200nM of | east The follow n
DrBirIat s dudhenes boue PoorERe RS eARdBENE GUaNED thygels t

grow for a further 72 hours at 37°C. The media was then removed and the cells fixed with
100u of ice cold 10% (w/v) trichloroacetic acid. The plates were incubated at 4°C for 20
minutes and then washed four times with water. Each well of cells was then stained with
100p! of 0.4% (w/v) SRB in 1% acetic acid for 20 minutes before washing four times with 1%
acetic acid. Plates were then dried for 2 hours at room temperature. The dye from the
stained cells was solubilized by the addition of 100ul of 10mM Tris Base into each well.
Plates were gently shaken and left at room temperature for 30 minutes before measuring the
optical density at 564nM on a Microquant microtiter plate reader.

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



PF50 at 200nM of at least 2: 2, 3, 5 6, 9, 10, 12,
13, 56, 57, 58, 62, 65, 66, 67, 74, 75. WD 2006/ 021801
wEFANLABR005/ 003343 71 CLAIMS 1. A conmpound oPCT/GBRaoSM03343

(1): ONN IXHO Het N(1)n ~X Rcl RC2 5 and

I somers, salts, solvates, chewically protected forns,
and prodrugs thereof, wherein: A and B together
represent an optionally substituted, fused aronatic
Rfsaay 20000 ghatiirasNRZ, 8r5, BRXRY; 13, fi3)06-5NRR, 6héh. 46, B8 7#, 61
2 and if X = CRXRY then nis 1; Rx is selected from
the group consisting of H, optionally substituted
Cl-20 al kyl, C5-20 aryl, C3-20 10 heterocyclyl,

am do, thioam do, ester, acyl, and sulfonyl groups; RY
is selected fromH, hydroxy, am no; or Rx and RY may
together forma spiro-C3-7 cycl oal kyl or heterocyclyl
group; Rcl and RC2 are independently selected fromthe
group consisting of hydrogen and Cl-4 al kyl, or when
X is CRXRY, RCl, RC2, Rx and RY, together with the
carbon atons to which they are 15 attached, may form
an optionally substituted fused aromatic ring; Rl is
selected fromH and halo; and Het is selected from
(1) Y\~ Y~ * | where Y1 is selected fromCH and N,
Y2 is selected fromCH and N, Y3 is 20 selected
fromCH CF and N, where only one or two of Y1, Y2 and
Y3 can be N, and (ii) Q CQQ, where Qis 0 or S
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2. A compound according to claim1, wherein the fused
aromatic ring(s) represented by - 25 A-B- consist of
wa@edoeloyisear bon ring atonms. WD 2006/ 021801 PCT/GB2005/003343
PCT/ GB2005/ 003343 72 3. A conpound according to claim
2, wherein the fused aromati ¢1ring represented by -A-
B- is benzene. 4. A conpound according to any one of
claims 1 to 3, wherein Rc' and R C2 are 5 hydrogen.
CBAIMS conpound according to any one of clains 1 to 4,
wherein nis 2, Xis NRX, and RXis selected fromthe
roug consisting of: H optionally substituted Cl_20
1al kyh compryngehfompuladlinst i t ut ed C5 20 aryl: optional Iy
substituted ester groups; optionally substi t ut ed acyl
groups; 10 optional Jy sjubstituted am do groups;
optionally substitu of t Mam do groups; and
optionally substi tLt d;,l,;l fonyl groups. 6. A conpound
according to any one& ofyclaims 1 to 4, wherein nis 1,
X is NRX, and Rx is selected fltomthe group
consisting of: H optiona ubsﬂlt ted C1_20 al kyl ;
optionally 15 substituted | ;x optionally
substituted acyl; optionally substl uted sul fonyl;
optional | y substituted am do; and® (ﬂ)le onal l'y
bstitut a r rdi -
a clig |38r|ngrsms ?Jg?eg%h%ﬁ%%ll}? gr%’?ected éo(ﬁ\ hzgr{@%gé}ﬁ&satﬁgl%og Wh&ein:
Aga@h@ctpe@hérrrgwresetrﬁ en gptwpllymhstlttsteqi rigsedfaronegiiciriogial | y

X%ép%glwtoge@Raﬁyl optionall'y subst ituted sul fonyl; and
t1 onal I subst ituted gm do. 8. A conpound

'fa%T:HEthﬁ@ ”t'% el Apm 6X'V\SFI%IF%I“I'1°’"|%‘§ s furanyl ene or
REIY sar&mw}oanme @rtd,.p cs%lsting oSE) @mbmy bulIUdHEC GF SIk, Cs. aryl, Caz

I d Cl1 20 al kyl;
RN 7505 oipgBib R Ll S5 RO Sttonal 1y
RS ishsldctadtfed Holyidroxgpniomal |y subst ituted sul fonyl; and
oPRk bﬁlf‘@ lln¥ to%éthé%ﬁﬁ thPﬁ’C??;; 735&Igglk¥l %r hée A erc‘)gp

o any one o reknnis
F&flﬁaandwnp@ﬂﬂy [elgpigd femitie @ré%%‘t”éﬁt"?gr erhv@rﬁaerg?rtsub 4 alkyl,

oﬁ@ﬁéﬁ %19 OO REHRC2ORY brﬁtﬂl@r ltdgefhléb\‘fvﬁh !hblfcﬁt%oﬁémm télviich they are
substjtufe t ional ly

[ 1
=Binef P e 3 OB HIES “@9;88 Red BT PBRERTy. substi tut ec
R3@ seipcled fopt Handhblyg; adbst i t ut ed ami no; optional |y

am do; and optionally substituted ester
%V}g%&ie&éggﬂ A conpound according to claim9, wherein

('D-Iet i s furanyl ene or thiophenylene, and Rx is
sel egted fromoptionally substituted am no, wherein
tﬁq/ no groups are selected fromH 35 and Cl1_20

al ¥r together with the nitrogen atom forma C5 20
heytqér%cyolwf@riﬂ‘ s pelesies boD S OEnEID Y ixSpiagtsAds) BU38aE, Vs

selected from CH, CF and N, where only one or two of Y', Y? and Y can be N; and

)

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

, where Qis O or S.

A-B- consist of solely carbon ring atoms.
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73 11. A pharmaceutical conposition conprising a

conpound according to any one of clains 1 to 10 and a
w@basnozseut i cal |y acceptable carrier or di |l ueneCT/GB2005003343

compound according to any one of clainms 1 to 10 for

use in a nethod of treatnment 725 of the human or ani mal

body. 13. The use of a conpound according to any one

of clainse 1 to 10 in the preparation of a nedi canent

3f or Prcempourdragcprding tneheiny 2, wbsesin bk fisad pomatie lemrepiesented by -A-

B. RieRbddeng the activity of cellular PARP (PARP-1

and/ or PARP-2). 10 14. The use of a conpound accordi ng

to any one of claims 1 to 10 in the preparation of a

4medi pasepburidaiccbiamglis 8t drendf clafis VB whakindi S eas R’ are

hS tic shock; ischaemic injury; reperfusion injury,;

9%¥OX|C|ty haenorraghi ¢ shock; inflammtory
di seases; nultiple sclerosis; secondary effects of

gdi abﬁtc‘éﬁxgo@?&gc%oahrng% Mneq;f c%}fﬁso‘?(focﬂ,' ekl 9% X% NRX and RX is

car di ov ur erg | seases anel |orate
selgetedl framihe 9oHP 69nsistiad afe Hi ertiopalypulpstiyted Goo a"ﬂ‘leonyg@"m

s@b&iﬂffé&)@&g a?ﬁ? ot éiliaﬂhgsdb@tltatﬁh! e@t@ﬁgn@ﬁpsﬁ bé’tloﬁ‘a‘lly]subaltl]t@d byl groups;
arati on an a
oplirelih SRRl AP 9PUPoisBR b P N R v ponaly

substiatterestifoyl gloupeni zi ng radi ati on or chenot herapeutic
agents. 20 16. Use of a compound according to clainms 1

to 10 in the manufacture of a nedi canent for USGII& .
& he Arcoapaettt acsprdingrie ery ¢ne efslaimrd] 194 whpreinihis e is Nij, gnd R™ is

CRBEE fromnd §rfo'u$ 'c@n@istlh@ ot R: oiRRANAER iR C DFBKkyIesAbRally

LB oot i SRSt T B gpingety

sabstRdec gdidor aratuptgadie dutdbiutddttioaraido gpaps. DNA DSB by HR
relative to normal cells. 18. Use according to claim

17, wherein said cancer cells have a BRCAL or BRCA2

Tdef i & @mpouphasrotdjngee clBln §9vheuse Hade oyritlylege eod Bf isismtected from

tljrggro r%'is‘ﬂn%@f' ﬁgtm9|ﬁﬁsrub§tﬁut13§ adyi; %pﬁ&fallﬁé&@ﬁtuﬂe@ s éand

e according to any one of clains
%%OW@YSWﬁﬁwgﬂﬁ“@ﬁﬁd i ndi vi dual is heterozygous 35 for

a mutation in a gene encoding a conponent of the HR
depe%ﬁ%@%ﬁ%lgﬁg%la{m 6,pv9ﬁel?g}’rq ¥|'et i\s/\QJrgr%/ e%/e%%gf%%%enylene and R¥
is selected from the group consisting of: optionally substituted C.29 alkyl; optionally
substituted Cs.p0 aryl; optionally substituted acyl; optionally substituted sulfonyl; and optionally
substituted amido.

9. A compound according to any one of claims 1 to 4, wherein nis 1, X is CR*RY,R"is
H and R is selected from the group consisting of: H; optionally substituted C1 alkyl;
optionally substituted Cs.5 aryl; optionally substituted Cs.20 heterocyclyl; optionally substituted
acyl; optionally substituted amino; optionally substituted amido; and optionally substituted
ester groups.

10. A compound according to claim 9, wherein Het is furanylene or thiophenylene, and RX
is selected from optionally substituted amino, wherein the amino groups are selected from H

and C.z alkyl or together with the nitrogen atom, form a Cs_, heterocyclic group.
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21. Use according to claim 20, wherein said individua
is heterozygous for a nutation in BRCAL and/ or BRCAZ2.

wWQ2o6soaccor di ng to any one of the clai ms 16P€DGB1905/003343

wherein said cancer is breast, ovary, 5 pancreas or
prostate cancer. 23. Use accofdding to any one of
claims 16 to 22, wherein said treatnment further

onprises administratjon of jonising radiation or a _
1§h n&qi‘:gp%g%qabcog&gmﬂpn comprising a compound according to any one of claims

1 to 10 and a pharmaceutically acceptable carrier or diluent.

12. A compound according to any one of claims 1 to 10 for use in a method of treatment
of the human or animal body.

13. The use of a compound according to any one of claims 1 to 10 in the preparation of a
medicament for preventing poly(ADP-ribose) chain formation by inhibiting the activity of
cellular PARP (PARP-1 and/or PARP-2).

14. The use of a compound according to any one of claims 1 to 10 in the preparation of a
medicament for the treatment of: vascular disease; septic shock; ischaemic injury;
reperfusion injury; neurotoxicity; haemorraghic shock; inflammatory diseases; muitiple
sclerosis; secondary effects of diabetes; acute treatment of cytoxicity following cardiovascular
surgery or diseases ameliorated by the inhibition of the activity of PARP.

15. The use of a compound according to any one of claims 1 to 10 in the preparation of a
medicament for use as an adjunct in cancer therapy or for potentiating tumour cells for
treatment with ionizing radiation or chemotherapeutic agents.

16. Use of a compound according to claims 1 to 10 in the manufacture of a medicament
for use in the treatment of cancer in an individual, wherein said cancer is deficient in HR
dependent DNA DSB repair pathway.

17. Use according to claim 16, wherein said cancer comprises one or more cancer cells
having a reduced or abrogated ability to repair DNA DSB by HR relative to normal cells.

18. Use according to claim 17, wherein said cancer cells have a BRCA1 or BRCA2 deficient
phenotype.

19. Use according to claim 18, wherein said cancer cells are deficient in BRCA1 or
BRCA2.

20. Use according to any one of claims 16 to 19, wherein said individual is heterozygous
for a mutation in a gene encoding a component of the HR dependent DNA DSB repair
pathway.
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21. Use according to claim 20, wherein said individual is heterozygous for a mutation in
BRCA1 and/or BRCAZ2.

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

23. Use according to any one of claims 16 to 22, wherein said treatment further

comprises administration of ionising radiation or a chemotherapeutic agent.



