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WD 2009/ 004356 PCT/ GB2008/ 002318 PHTHALAZI NONE
DERI VATI VES AS | NHI BI TORS OF PARP-1 The present
WO pwenb4366 rel ates to pht hal azi none deri vat i veBCEHG#$2008/002318
their use as pharmaceuticals. In particular, the
present invention relates to the use of these
conpounds to inhibit the activity of 5 the enzyne poly
( ADP- PHEHALAZINONE, RERIVATIYES Ak I'HQRS OF PARP-1
pol y( ADP-ri bose) synt hase and poly
ADP-ri bosyl transferase, and commonly referred to as
PARP-1. The nmammml i an enzynme PARP-1 (a 113-kDa

The ;magetn't 95@?0”095%@ ;g)thgféz?noh %an}aﬁpés' aﬁ@ttﬁg usré Jsl'ngarmaceutlcals In

signallin amage t rou ts a

partiquiss Jb PresSrtrventign '@lajestip e use o Ses‘FQﬁ@QOé'"é? o inibitthaBRtvity of
the eﬁ S)b (A< Sbds pﬁmﬁiéfa%e-ﬁbls@known%s%&%)ébPanose?%thase and poly

199 The -ri bose)
ADPﬂB?vﬁ@Pa oy Al ol B as FARR Ot ot 1ot hat al |

display a certain |evel of honDIogy in their

The rﬁg%gltah/atnl e(:nz?rﬁm3 A'Iq-inPf pl' fl@%rnélg{s]dé)tr%ﬂ Erg%@)hgé g%eém |g1&§cated in the
signa(lpo OfPINA d@rnaghirgoﬁgnniSIa}mllt?ARFecmgr(lzmwf r@pidtyibing tadiNAesingle or
S 0 se
o Db s L et 2T B YR T ence o
DNA strand breaks, making themunique in the famly.

The flaImN &f AIDFON%sEﬂ%{I We%&%shofaarﬁ&ud@g BAJURE 1B PrateiMe ik hY display a
unc IOI‘]S I NG

certagnrlr% E%II\I% 'PHH?Q% in @g|r|cata|yyq: gqrgmn gg}l degaé B'btﬁ?lr 8qllu@ﬁ functions (Ame et al.,
Bloeﬁpyeptm&)swm Ress). ©t thistamily PARRHI (tresfouniding rasmBérﬁ aad BARP-2

are sg\ Oa&?he dso‘leng1 s 51%3 w%n?é tg?t% %Fﬁt?%?eﬁéﬁléé%?%&h?to\é%?egae of DNA
strand b@@RY, ymakBgibiéra sinigne inttbe fagtiilkani sm by whi ch PARP- 1

nodul at es DNA repair and ot her processes has
identified its inportance in the formation of po

tis ropipowR K9 BARBHERARCIRAITSHN A VEWRLY 6EPNATeIsoR (ol insing gene
amplifiétioR 20éR divisidn, dﬁBt@nﬁﬂt@htﬁo to§is, DMBBadd &@%ﬁn&bﬂ)ﬁﬁhsﬂﬁell as effects

on tegb}%?eﬁllag& hgg{ll Eégr%o%%%? gl{lt?k)tgl-/fdg %Slg&ﬁl ture Gen., 23(1),

76-8@EoYRt ed PARP-1 utilizes NAD+ to synthe3|ze poly
(ADP-ribose) on a variety of nuclear target proteins,
i ncludi ng topoisonerases, histones and PARP itself
Studigsbuthe netchahism bigivdadhad?tARMBI o‘p)ldylgtes RNA re@ainamchother (#dégsses has

|dent|:heé|'ﬁ)s &nkgﬁ%ac)e lr?fﬁwel?g nYatibA pdiy BBPYibbal) Rlink @sﬁthiﬂlﬁ@céﬁﬁﬁpnucleus

nant transformation. For exanple
Alth‘PﬁRﬁRla%ft Ricoterf-i émﬁ'l V'ati'qfl‘ of Reotias |EazWROlp-ANS Biglpgical

s|gm§}é4\@e tsrpaﬁgérmemagl BdriH @B8BE I The DMA-bSuNAOhivale8 WARIIP £ utdiBés NAD*

? s show hi gher en%éne activity . .than
to Sy'ﬂth"es' nTbOﬁS)r%i’ variely i BE§ ¢ X darHRl Pratsing rin itk a
topouéd%emsesemlstﬂhes anty RARP BietfqRium, eBa/Q BlogBem. BiBahys3R&s. 8ddmun.,

35 Burzio, et al., Proc. Soc. Exp. Biol. Med.,
245, iﬁ@zﬁéﬁﬁ 938 (1975); and Hirai, et al., Cancer Res.,

43, 3441-3446 (1983)). Mre recently in nmalignant
Poly ggﬁ-ﬁ%&ge}%%g@g%%gg gm&gcigtgd Q/ﬁﬁ] im%ngr}éQt g%%rglgﬁg?ﬁ qzor example,
PARP-1 activity is higher in the isolated nuclei of SV40-transformed fibroblasts, while both
leukemic 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. Biol. Med., 149, 933-938 (1975); and Hirai, et al., Cancer Res.,
43, 3441-3446 (1983)). More recently in malignant prostate tumours compared to benign
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2 prostate cells significantly increased | evels of
active PARP (predom nantly PARP-1) have been
WO d@ondfsed associated with higher |evels of gREEGBL008/002318

instability (MNealy, et al., Anticancer Res. 23,
1473-1478 (2003)). 5 A nunber of | ow- nol ecul ar - wei ght
i nhi bi tors of PARP-1 have béen used to el ucidate the
functional role of poly (ADP-ribosyl)ation in DNA

prostétﬁ E?Izjsr sugr’lﬂ'&agtﬁj h&eés%@% Q (WaEth/quAlﬂfJ @Féd@&u‘%ﬂﬁ)ﬂbﬁRP 15 R&ve been

tTon to a mark I NCrease 1 n

identifipgrasseriated Wi @@Jaa@ev%ef aeBPic iRstaRifly gwcheqayr REalz Aniigancer Res.,
2314#3447uqmumﬁx 283, 593-596 (1980); Berger, N A,

Radi ati on Research, 101, 4-14 (1985)). 10

Subsequent |y, such inhibitors have been shown to
A nur&tbd?r@mow-mdﬂecﬁrfvmbgm inbfbitorachft BARBF haye peers esdoijto elucidate the

functi?rgfg ﬁ(ﬁl% ;Bcﬂg([A rlt{ogg?dtl% thDlﬁ)R ‘eﬁﬂ #eY %arggltg@lmttq %Igﬂgt%g agents,

the inh@ilipp lof PARK Ieags,tmam@r_[@gq)creeggm DNA@trancélpre@jfage apgcell Klling
(DurkB@éJI 'e?%)l NBtRE, 283 7503-55b-(1640),(HRGR) M A, %@Fétloh RBEdUAONE1, 4-14
have been reported to be effective in radio

(198%knsi ti si ng hypoxic tumour cells (US 15 5,032, 617; US

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

[in i bi t| 0 ARP- nd P
subseguBly. s§oh BN ks hERREN SN n rhae R SR € rq alehyasponse by
suppressinvgethy rémaiv of patestially lethahdaradgeoBe(-Eual atrek, Briti€h Yaurnal of Cancer,

) F r4r -

49 S%&C\{J 34]4?}53% ch;f’ ok %g%lf')sh)te{( h‘ﬁa%/ﬂf‘ é]‘ég.hz?ﬁggﬁ%ﬁ (1999)). PARP
inhibifonshavieibleen yeporied @dpcﬂf@etmeon repip %elnkvwlu hypgxiademeus callsdUS
5, 0323’61'7r U@%‘ t5'7@@ a(mé{\@%% oﬁteséb I céﬁ%??t%nBGNcell lifles, %Q&mé&@nh.bntlon of

Meni ssi er Murci a, Proc.

Nat
PARI&& &n FgﬁP -2) pgivitygg alsqgg@cw th_l_rggi;?(j sermyﬁ%tlopé%éw low doses of

radiafbM (EhhIRrs; @i SOndoh atls( HARP3d (2804)) PARP- 2 possess bot h
over |l appi ng and non-redundant functions in the

mai nt enance of genomc stability, making them both
Furthemices, PR Y khaokge t(BARRER) sxdmas exhdbit\denomi, insgabilitain,. response to

alkylallgl‘g/%BQ%?n‘!s anaz\i-{rr%%iiﬁggrﬁéga'nézgpal( %9:23’9 Dev, ?9555’9“5%30 g@@& bn\/l%h Oler de

SO reten f epot to have an
Murcief ¢teat t Broc \Week Acath Sei. USEpehdetd-73&d1897)b d\éorcﬁeom@atan@cates

that I#@??F‘ ¥ ?I\(ﬁ pﬂﬁplfﬁss&’s%\a@%r{%\%ﬁgﬂ@% érEanE)redd?\QHﬁqgnctlons in the

proliferation ormation 1 n HUVECS

malntﬁg@cg@égeqogb@iatp@h{y (r@jlr&ﬁem@pt@pteresg\g)@m (Ngntgaﬁlﬁg,ge Murcia, et
al., ERB®. JComn), 2285026310668)1062 (2006)). 30 A role for

PARP-1 has al so been dennnstrated in certain vascul ar
di seases, septic shock, ischaemc injury and
PARMiabibitibo Xa< alty receittytbeen repettedta havBiaotidrigingeBt efiénts Where dose

depené:en?red 8:'0%68#\/%3# %%ggs -fébgét??sq ’g&%h ﬁalrc]:'to}r gbjzlGCFg-:lﬂoBRﬁj proliferation,
mlgracﬂamra@btut)h farmbiéqnds HtUNEQ& hagrhgen r@ansd (ReigsRnet ahhBiephear. Biophys.
Res. E‘HW%@”N% 1r0g§%@b§ed by PARP-1, is a nmjor

cont rii but
A role for PARP-1 has also been demonstrated in certain vascular diseases, septic shock,
ischaemic injury and neurotoxicity (Cantoni, et al., Biochim. Biophys. Acta, 1014, 1-7 (1989),
Szabo, et al., J. Clin. Invest., 100, 723-735 (1997)). Oxygen radical DNA damage that leads to
strand breaks in DNA, which are subsequently recognised by PARP-1, is a major contributing
factor to such disease states as shown by PARP-1 inhibitor studies (Cosi, et al., J. Neurosci.
Res., 39, 38-46 (1994); Said, et al., Proc. Natl. Acad. Sci. U.S.A., 93, 4688-4692 (1996)). More



10

15

20

25

30

35 factor to such disease states as shown by PARP-1

i nhibitor studies (Cosi, et al., J. Neurosci. Res.,
WG@20988386 (1994); Said, et al., Proc. Natl. ArCHGB3®B/002318

U S A, 93, 4688-4692 (1996)). Mre WO 2009/ 004356

PCT/ GBZOOS/ 002318 3 recently, PARP has been

dermonstrated to play a role3in the pathogenesis of

haem)rrhaglc shock (Li audet et al., Proc. Natl.

recen’ﬁ%@@\iﬁlﬁ?&i}s bereg l%g é)astga%,(ogt fa\ye glé w% g%%gth(o%grg)e%i‘s) of hgé{rﬁorrhagm

shockpgedetr eftal.oRroc ANEIL Aaadl Sceli $HiAL BE(%HQH%M Q%IBS(ZQG%qum (Occular)
relate%%@%@qug@\%g l'als‘?n M%l&%r bﬁé} n (&%@ﬁg)\d re“ﬁg- galg;ln%ﬁﬂ-)gls (Paquet-

as In tr ant_ rejection o or gans
Durand gf&l.| {iMguraseianee, dA38k i1 g:f;ﬂé 0@@ (ZR07 k as well gs in transplant rejection of

organbiiRORIRY, Hart aRH ‘Rfaney ?9(/21 et?éP99ra3él;9a'lnt (@99739(7) 2099 2101 (2007).

Nor eover, . treat PARP i nhi bi tors has
Moreqyepifpatesng wta R@&Pénfa@mr%haﬁ @saé'é@m foiatenyate, e%%ﬂ'ﬁ??sgs like
pancr%atduslahd asosdinéeiler awcﬁlnn@a@lnégmgau sianmoeccausad whigre PARP plays

a eV &l Al Pramred) 12ugk R0 B0 10 11 has el So

been denonstrated that efficient retrow ral infection

it hasoimg)% ehgnstpa?éd { atl ei‘zﬂ‘ &énﬁ&%ﬁﬂréf’ %fec# gﬁeoi’ rﬂﬂjsmbﬁain%llsoifs blocked by

acti vi t | on O reco
the inhigitipn of I?/é\RP«ﬂee@tmw $Wechlblwfmmbywomtfpwab&qﬂf infections was

showM?J &{%Hﬁm%ﬁ LEfo*?fFHrerﬁ%ll txg ﬂ%%ké:@%k@/nu %oh/ v, 70(6), 39924000

Viro Itors

(1996 RaPIRoR 80 BARRLL e dfischep pa\@weﬁ B tne e g gnipiral herapies and in
cancetrehtmént @votohessei)es and in cancer treatnent (VO

91/18591). 15 Moreover, PARP-1 inhibition has been

specul ated to delay the onset of aging characteristics
Moreover, FARPRN irfhiditiontiaa been éfeatibrd tadeaydhaoksetBif egihg oharacteristics in

i 4
B, S0, BRI 50 13 CATA P RGp 92 o0
and agk relat@dh digeaseasoch Reatherogderpsigtians 29@8) Gardipmpse. ffas:, (dan 31,
2008);) erRt ﬁ%ytbg réth%d (Rl rBlB "t“at BARB p@yé}fﬁcdnﬂomﬁﬁeid%éré ffdction (d'Adda

| omeré function Fagagna,
di Fagggnay & aBcNaturex3gn)2 (17)6268@) @?@@@)) PARP i nh| b| tors are

al so thought to be relevant to the treatnent of

i nf ] anmat or owel dj sease zabo, C. o) e of ,
PAR%@PWE%@@W%‘%@@W&? réttéﬁle%;gtrn%\‘t] F Hharwgatory bowel disease
(SzatBetB hRgle e Bolg(ADIP-Sibosd) P@Iydwerdsafﬁlcﬁmtlan indthe PhthogesieBisad Shock and

inflar) %uogglﬁtﬁAFgDS {:%éra &R’c‘}arg@"?ﬂ% %’Qﬁzareﬁ%gbﬁeﬁ 169-204),

cerarive o
ulceralve colltlﬁ@ngﬂrelgyB et &G (/nung/ogy 5137(4X 2@@5)7} (2004)) end frphy’s disease

WiiondHEEa3 81, Anll J. @@flver %ﬁroﬁ‘ﬁesﬁlee siol; 27915649 G651 (32000)

Gast'roi nt'est.. Si 0 (641- &B51 (2000
Sone of the present |nventors have previ ously

Soméimﬁ‘é %)r@@éjwt (nWQut%Mv@%Fé%@%ly ae§c|na§cﬁ(v¢cf> 2@64%&0976 a class of 12H)-

azi none conBoun s_whi ch, act ng PARP |vaa
phthah%é\oe% BRHISS MEUFE 3CHRS Fa‘é”f%v*a'mméo o Fefpeyndgsve the Génera
formu?4)09/ 004356 PCT/ GB2008/ 002318 4
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O ANH BiNO\ N~(1)~ / R~ X Rd RC2 wherein: A
and B together represent an optionally substituted,
wo eedogsomati c ring; X can be NRX or CRXRY; BCT/GBX008/002318
NRX then nis 1 or 2 and if X = CRXRY then n is 1; Rx
Is selected fromthe group conS|st|ng of H, optlonally
substituted C, _20 al kyl, C5 420 aryl, C3-20
het erocycl yl, ani do, thloan1do sulfonanino, ester,
acyl, and sulfonyl grqyps RY is selected fromH,
hydroxy, am no; or, Rx|and RY may together forma
spiro-C3_7 cycl oal OomwHhet erocycl yl group; 10 RC
gn, or when X is CRXRY, RC,
RC2, Rx and RY, tafether withothe carbon atons to
orman optionally
substituted fused ar ol in?gﬁfpd Rl is selected

fromH and hal o. 15 The [present { nygntors have now

di scovered t hat conpounds~WheRe tXe fused aromatic

ring represented by -A-B- is rdﬁiaced by a fused
Wheré}';(clohexene ring, the conpounds exhibit a surprising

increase in the level of inhibition of the activity of
A and-ARBethenthbseaifanptiendlly aulbshiviesk fused apmatie ndis t o

xCaﬁgghﬁﬁgwﬁﬁmw'and vari ous chenDtheraples and/ or a
rprising increase in,th solubility of the conpound

ifX= (‘lﬁ’q thRfL RIS sorr?e"’d‘Féf)%m&f%P BﬁBé‘pﬁ‘h?ﬁe buf fer solution) -

Xis @tﬂ&ﬁé@ﬁ&n md@ebwtudsistmg 015 obﬁbrﬂfly sdutsummdfammmtbasgparyl, Cazo
t he, compounds, .for m ni on an
heterwc'vf 3B. Mspyst SuPAR Ry seieher B e bod o’ and
issﬂeﬁédﬁ@bﬂbhymnnnsmkbor paedi atric use. The ora
or RX*%'nQ ﬁvﬁ{algng‘mﬁeﬁ# rf?lf 0%9'&? W orqfetérg cm @d"t

c1 be en nce rr@ be
R an@Bs aya@e@ﬁwﬂmen,t%wﬁ@xa%%o‘h and Be|tpg,ethezgvﬂh the

carboN GRS SHoVEHich thé)hﬁrefahéeﬂed anReformah obh&\aw SbRMtLted YR tardatic
provi des a conpound of the formula (1): WD 2009/ 004356

ring; %‘@T/ GB2008/ 002318 5 O R1 NH
R’ is selected from H and halo.

The present inventors have now discovered that compounds where the fused aromatic ring
represented by -A-B- is replaced by a fused cyclohexene ring, the compounds exhibit a
surprising increase in the level of inhibition of the activity of PARP, and/or of potentiation of
tumour cells to radiotherapy and various chemotherapies, and/or a surprising increase in the
solubility of the compound (in aqueous media and/or phosphate buffer solution) - enhanced
solubility may be of use in formulation the compounds, for example, for administration by an IV
route, or for oral formulations (e.g. liquid and small tablet forms) for paediatric use. The oral
bioavailability of the compounds of the present invention may be enhanced. The compounds

may also be less susceptible to the action of MDR1 in cells.

Accordingly, the first aspect of the present invention provides a compound of the formula (1):
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INON-(1)~ R X R RC2 wherein: R represents one
or nore optional substituents on the fused cycl ohexene
WO 209g/004336 can be NRx or CRXRY; 5 if X = NRx theCI/GBR®8/1002318
or 2 and if X = CRXRY then nis 1; if X = NRx, then Rx
Is selected fromthe group consisting of H optionally
substituted C1_20 al kyl, oﬁtionally substituted C5_20
aryl, optionally substituted C3_20 heterocyclyl,
optionally substituted gam do, optionally substituted
t hi oam do, optionally s{bstituted ester, optionally
substituted acyl, d-opfonal | y substituted sul fonyl
groups; 10 if X RTCRXRY then Rx is selected fromthe
group consisting o ,
al kyl, optionally substi
substituted C3_20 heterocychy, tionally
substituted am do, optiona sqgﬁgkbuted t hi oam do,
optionally substituted squonaanobltgptionally
substituted ether, optionally sub&KiRUted ester,
Wherqgtionally substituted acyl, optionally substituted
%'ylanido and optionally substituted sul fonyl groups
R repeasentR¥né or metegaptienhl Sukstituents bH the/fdseskgyclobpxanemab] y
Xcmd%%h@ﬁ*éﬂqﬁﬁﬁY?”ino’ or Rx and RY may together form an
, optional 'y substituted, spiro-C3_7 cycloalkyl or
if X =N dhanayis | yar 2cand ifpk = REY Rath@n Ré21:ar e bot h hydr ogen, or
if X =;N|2€Pthé§1 Rg is@%?é%t ted for‘m the BFE@E csmhsiﬁilﬁg oRY, ?pitiﬁgﬁtygﬁbstlfﬁté?a-zo alkyl,
_ e carbon ato 0 I C ey ar ached, . nm r
optionglly yRERIEd) Goyo Wb SPIArANRHOFYIER CamdrtirPBEN Phignalebatited
amidd}bpilichahesubstitatddfthicamitio,aoptionsdly subsTitueadedstar soptibhiall) sulsstituted acyl,

o MR g e S o T (1)

if X = CR*RY then R is selected from the group consisting of H, optionally substituted C.2

_20 aryl, optionally

alkyl, optionally substituted Cs.o aryl, optionally substituted Cs.20 heterocyclyl, optionally
substituted amido, optionally substituted thioamido, optionally substituted sulfonamino,
optionally substituted ether, optionally substituted ester, optionally substituted acyl, optionally
substituted acylamido and optionally substituted sulfonyl groups and RY is selected from H,
hydroxy, optionally substituted amino, or R* and R" may together form an optionally substituted
spiro-C;.7 cycloalkyl or heterocyclyl group;

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

R’ is selected from H and halo.

Therefore, if X is CR*R”, then n is 1, the compound is of formula (la):

(Ia)
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WO 2009/ 004356 PCT/ GB2008/002318 6 If X is NRx, and n
is 1, the conpound is of formula (Ib): O RNHINO
W@ 2wp/0o433d" ~ TLRX Rci R C2 5 If X is NRx, andPCI/GB2@g/002318
the compound is of formula (Ic): O R NHIiNO(lc)
N R x Rel R C2 A second aspect of the present
i nvention provides a pharmafeutical conposition
conprising a conpound of the first aspect and a
pharmaceutically acceptable carrier or diluent. 10 A
third aspect of the present invention provides the use
If X isc¥R*aamcbmisoly the awimpiohed isiof ormalg @bt in a net hod of
treatnent of the hungn or aninal body. A fourth aspect
of the present invenflion provides the use of a
conpound as defrme he first 15 aspect of the
i nvention inR qf eparation of a medicament for: (a)
preventing pol 3 ain formation by
inhibiting the activity of cgil | ul ar PARP (I6PARP- 1
and/ or PARP-2); (b) Qf : vascul ar
di sease; septic shock; ' |n ury, both cerebra
and cardiovascul ar; repe Si %ry, both cerebra
and cardi ovascul ar; neur ot oxitci t 1(ﬁncluding 20 acute
and chronic treatnments for strolke Rnd Parkinson's
di sease; haenorraghi c shock; eye rel ated oxidative
damage; transplant rejection; inflamuatory diseases,
If X issNR¥harebn &2, kv dompound wfof fomeladicy bowel di sease,
ul cerative colitis angl Crohn's disease; nultiple
sclerosis; secondary|effects of diabetes; as well as
the acute treat toxicity fO||0MAng WO
2009/ 004356 @%2318

'008/
O

(Ic)

NR*

R RCZ

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:

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

(b) the treatment of: vascular disease; septic shock; ischaemic injury, both cerebral and
cardiovascular; reperfusion injury, both cerebral and cardiovascular; neurotoxicity, including
acute and chronic treatments for stroke and Parkinson’s disease; haemorraghic shock; eye
related oxidative damage; transplant rejection; inflammatory diseases, such as arthritis,
inflammatory bowel disease, ulcerative colitis and Crohn’s disease; multiple sclerosis;

secondary effects of diabetes; as well as the acute treatment of cytoxicity following
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7 cardi ovascul ar surgery; pacreatitis;
at heroscl erosis; or diseases aneliorated by the
WO pwpod43son of the activity of PARP, (c) use BGI/GB2008/002318
adj unct in cancer therapy or for potentiating tunour
cells for treatment with ionizing radiation or
chenot herapeutic agents. 5 n particul ar, conpounds as
defined in the first aspect of the invention can be
cardn&%?&lérg ng pa&@éﬁ@ratlgé? |eﬂ§‘§§ B it ARE SR BRor&ted b?ﬁwe inhibition of
nct fong wth al kylating agents, such as met hyl
mea%%@ﬁﬁﬁ ;fonate (MVB), tenopzol om de and dacarbazi ne

c) (B4 59 an adjsreet M dahcérQﬁ&bW&ér&ﬁﬁmﬁatldgﬂhh&hrto@ﬂﬁ& tré@ment with
ecan, |r|ﬁ%tec%ﬁ |tecan Exat ecan,

'°n'2'ftq1|fgﬁ'8{"§b%{ﬁhe@° Lot agf@ SDi f | onot ecan

(honocanpt ot hecins); as well as 7-substituted

In par? Allar da J:An%o%ﬁé’{ %éfﬂgd %1 tﬁé h%{ a #g@t'mih%t m%h&gcanw us%g ﬁﬂa'nti-

pol so rase- | tors
cancasomblndmndbqabai toir @ aleQ@S)cﬁmg Wit ey agne Agesds. Fu%thftf methyl

methéd&EmEJnét%f(ﬁlMS)k?erﬁd}%mhﬁ’dézé?ﬂfb%e@rzéﬂ%?»(DTm al%&@ﬁﬁ&dwewor%ése 1

enzo doi ndol es uch_conbi nati ons cou
TSR TOPIPLA. HBIoE RS F A EAAATELL P EE HITBHETor by
Difloritédanebhdtatiptciidoiid); 28 wie pe naabdtiwaed hdiesipteehies; tred/-silyl

t hod adm ni strati,on. for.the parti u t.
campfgitese; BNPERo SRR SahpliEn  hpiseneoRel iftoR o 808D,
mdoldca&ﬂtcm’mals@ﬂuaﬂtczpeessmeaise-ll L hhtnedbltw Ilkehtl,ne henmplbenazamso*R

1 1576%:> 70CR:578 % fz:1 E?f icRHdbiak S Fﬁéﬂ %b?r%ﬂ@nss&gﬁlde&t glvéh ﬂ)‘? @gan‘igle as

tnen eutlca ective anount
mtravemq@mrai@nsjerf bynréal admlmlﬁ@t'f)n psfeppsgenton thy Fé’f’f@f'ﬁ% m?thOH of

admitidi@tibPfomtefpafticdfar BgeHi.neceut i cal conposition and the
treatment of cancer, conprising administering to a

subject in need of treatnent a
Othertfli@en BSpHctst theyin@dnities blovide &oTthentteatrhera of disgaseratheligrated by the

|nh|b|€<)rn(;)cff2’?:\%gI omanest'r{gg o?lts}]erslrggetgta SHB e‘rértggg%(%@éf t23tment a therapeutically-
eﬁectwerap@snttof@rcomppmd amﬁoa@lr\yhe st a§9q¢lemﬂemdlyymm€t flgrm of a

pharrﬁ&gb@ahﬁéﬁf&ltl@? ﬁ]'erirgza{n?éi‘\'t @ftdaﬁégr 6%;5?@»%5%&%(@&%&6 8 subject

er aspects of the present
in neqfdreaimsnt 2 ﬂ}?éa%h‘f?&!rﬁﬁ%ct'ri%?mﬁ‘é’“ QLR GPTRPUAS defined inthe frs

aspecﬁ "rﬁ&ﬁﬁﬁﬂdtlgﬂ dﬁéfel%blyrff@diecf&tﬁ’?%ﬂa pgharmdadagatidal &&ﬁpﬁﬁslrirgn i Tultaneously
ci.ent orrbi nat i on
or seg bl s DR ST el ST M SR B EL

activity, or in the treatnent of a patient with a

In furf‘,l“leln asepL:ct%t &Q p{esseq€ F\ve%lt Srﬁ‘tmé &)nﬁﬁ mwg@ﬁs%@%cparation ofa

' ac nsterlngto
medlmenem the ttelatfnei}ﬁ eU@ancgn W?yCheﬁ flefidianyia Hamnlegous Regprabination (HR)

depeﬁd?e'xpﬁHﬂ%gug‘lQ st B?'Bakd dealr aENRy [5PR) the %bﬁndﬁ%ﬁﬁ’%‘ﬁent with a

repairs | e-strand breaks éDSBs in

cancarotAGR TSI HEREORTS T B TSR BRI ST BRA SHEIsring t

said fidfieft-a tkérapadicalyteffociie ahdsikB6Mhe cdigtoundenet . 27( 3):
247-254 (2001)). The conponents of the HR dependent
DNA DSB repair pathway include, but are not |imted
The HR depEhbierftINAODOB Sdpajr pR&EY réN@ﬁW&)andmﬁ (DgBs) in DNA via

homologous mechanisms to reform a continuous DNA helix (K.K. Khanna and S.P. Jackson,
Nat. Genet. 27(3): 247-254 (2001)). The components of the HR dependent DNA DSB repair
pathway include, but are not limited to, ATM (NM_000051), RAD51 (NM_002875), RAD51L1
(NM_002877), RAD51C (NM_002876), RAD51L3 (NM_002878), DMC1 (NM_007068), XRCC2
(NM_005431), XRCC3 (NM_005432), RAD52 (NM_002879), RAD54L (NM_003579), RAD54B
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35 (NM _002877), RAD51C (NM 002876), RAD51L3
(NM_002878), DMCL (NM 007068), XRCC2 (NM 005431),
WOXXROS804350M 005432), RAD52 (NM 002879), RAD54L PCT/GB2008/002318

(NM_003579), RAD54B WD 2009/ 004356 PCT/ GB2008/ 002318
8 (NM_ 012415), BRCA1l (NM 007295), BRCA2 (NM 000059),
RAD50 (NM 005732), MRE1lA ?NNL005590) and NBS1
(NM_002485) . Clher protelns i nvolved in the HR

(NM ?ﬁ&‘?@ﬁgﬂb RﬁMht'&@dbsbPﬁA‘Eﬁﬁ (Nﬁg%ﬁ%ﬁf ¥IRE11A

ctofr SUC s es-Davi es, et
(NM_§05590) wmssw _00pk8R ipRIRrle s vaved ingheibBioppRen] BVA DSB
repairffvay $iciile: requpftb§ Maors 29ch aslENISY %e@D@%@Q let aI /Cell 115,

cancer which 1s deficient in HR dependent
PP523-23Rli HRARYMAOBRAF Pealzsydesaifer dn Wopd FHe. o$c'e”t‘f8r7@1c%e1|289
2001¢el I s whi ch have a reduced or abrogated ability to

repair DNA DSBs through that pathway, relative to

normal cells i.e. the activity of the HR dependent DNA
A canBSBvhigha defiqbett midfy dea@rdaraphb‘éDSBdemdnucoabmSe ghexasistof one or

more Eg}\%epge%s Whi a@e g?&{ﬁ%@d r ate‘@&%ﬂw&ym@/( DSBE tr%ugh that

nponen

pathwas Ay tacpriel coliit farpsthiy ot RS SRPOHSTHONG. BaR &gl pathway

may HeGbdiscellor 8BolisREl i ittigHe A aordlgarReadlser Which is
deficient in HR dependent DNA DSB repair. Conponents
of the HR dependent DNA DSB repair pathway 15 are

The as®lity ofbray ®GhiEE c6@porientstdl thezHiR désmeeit@NARSBPEmIr pAlimGy may be
abollsﬁﬁ%m taﬁﬁgégeﬁéf% | g?ge]r' 8elﬂs o§g’m ?‘n%%?dug?tQaQ/a%) %ﬂgerj vﬂ%hqg Heficient in

above
HR depebdetit At BSB répmirc@oropaneots|of thertify dépendent DBROASB sergirpathway

are w8l &B%rggg i€ 9kt ésgﬁh‘@r‘@%%?l s e e@%zéﬂ&gl 91, A9

ty 1I's reduc |n t'he cancer cells.
(20012)@n@arm&e teerorapapents iR 8bYeenot ype nmay be defi ci ent
in BRCAL and/ or BRCA2, i.e. expression and/or

activity of BRCAL and/ or BRCA2 .
I sorg BRI TR S Rc@Rocs Gh i Bave SBATA Sy AfRRFAR defient
phen@fpené BRCAN abt/op BREAR mplivitg 1 redudel er emm.embmg tl"ru,uzineérccells

f
cancf el B aFRAVEe Bne TR AT BIOR, B prossin
and/of activikafBR@A m/orEVS}AMmebmdu¢edeqn@bdt§9e<ém3mcer cells, for

examélg%v é%tag%é oS on(dd%‘?ﬁ\ R RS en&ﬁnn@lnucle@eca'cid or]bjﬁneans of

an epi genetl ¢ nechani sm such
amphﬁﬁa@%mﬁat@tqﬁyplampmhlsmmeafnﬁﬁ@%meav'étowﬁa%ﬂf f‘h ﬁb%pr'e the

EMSB HEHY RS SPEfcosbdS BRWIAb Gedudisty ok |(1@Sghas ®alies caiant ¢e)ll 115, 523-
lost in tumours of heterozgg us carri éJaS|n

536) @3y GRS BT NSBEE 3 GTTrI NP P Yo,
Trends Mol Med., 8(12), 571-6, (2002)). The

BRC %Q@éﬁg@%now%ﬁuﬁjnﬁé %ssFrR%%S%% I@wlpg r%lﬁelt;-s)’{)ar‘é"frteauently lost

'S Wwe racteri se
in tun(dREEbeMter&yQous daxners (Jasin M. Carmogenar@d(58), 398 393 G199); Yutt, et al.,

Trends Md Ajgéo W idcgbﬁ afr#e%sgéla’itbh of §N§X1 QEH‘/@r BN@AQ hmtatlons

enco nown
with breasb canceeig wellicharsetersad Iaﬂn@ asReriss Pcén@éq C/@a@mcerr%es@fﬂ@

" A RBAdhOEMB ARcrére8déd a BREXBbRHing factor,
SuPpﬂuéQEggﬁéancgﬁﬁﬁé%?he ovaryﬁ{g’%}%e ¢ @ g
is also known to be associated with breast and ovarian cancer.

Carriers of mutations in BRCA1 and/or BRCA2 are also at elevated risk of cancer of the ovary,

prostate and pancreas.
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35 prostate and pancreas. WO 2009/ 004356
PCT/ GB2008/ 002318 9 In sone preferred enbodi nents,
W@ b@joeisei dual is heterozygous for one or norBCT/GB2008/002318
vari ations, such as nutations and pol ynorphisns, in
BRCAL and/or BRCA2 or a regulator thereof. The
detection of variation in BRCA1 and BRCA2 is
wel | -known in the art and is described, for exarrpl e
in sofpieey R Brbpdneris il PRS0 @3&,@@%
as mytatieas endpaymorghises. in BRESY] | andien BREOZ 25 a regu t@dh?@?fo’é')e
detecw &rvmlél%erpBR@fM AR BROAR WQﬂknonn it the aRFRRAds bésmdbengfor

act or is described in he VIeS
exam@@pql EP f@g 7545555’ %903 Nﬁ)ﬂﬁ%’f‘?’b#ﬂ- éﬂﬁ lE% gﬁgét Test, 1, 75-
83 (1@%%hé’tb@MWle¥ bl m@aﬁmmmezmeaoe(aomj Iaétetrﬂﬁﬁatmumlf amplification

o 5 2 T AR RSAEROS 8 Bl P s 25550

detecting 10 the presence of a variant (i.e. a nmut ant

or alleli : level
Mutattonl,s and Polgr%o%ﬁ(sln@%@oc@aq%y ﬁgféednggr m% e&é%éﬁ%% t?e;l; T 1AL leve
by detseting:the @resen@rofmaaardy@ple@ agidsaaeance osalitig pigtein leyg| Ry detecting

'?M%ﬂa%t el MG oPANIi\aridRY) PaRbepE@sl 11 -el ectron

the p|1e§%nc@o I gl kyl : 8 terlm 'aﬁw %a@ used herein,

pertains to a m)noval ent noi ety obtained by renoving a
Def,ﬁwdysogen atomfroma carbon atomof a hydr ocar bon

npound. havj.n om.1l to 20 carbo

The 1§ BrATALIE Mo e RreLare g Pe romep el sane Rrer tp &t aromati
structatd, Hacis| & cydiitstridire havimgy ddiecalissit uelattesh abitalmisat ur at ed

(e.q. parti ally unsaturated, fully unsaturated). Thus,

the term"al kyl"™ 20 includes the sub-classes al kenyl,
Alkyl:aTheytayrh ‘alky cis ogpd hereing pertainsl te g anppovalent maigdy Rotaped by removing a
hydrogtaﬁ: atonffrohs H28@6n akAh Ov% h)}dectaFE)%n %&ﬂb&?ﬁﬁ Héfm%'frbbﬁ' 1 to 20 carbon

oups, the prefjixes (e
atomgginiess gthenvyisefagsiied) waich Hisbe P"%\at'%grr%'ﬁ}‘fﬂ'ﬁft%‘ﬁé”%z%‘rmay be
saturbted geur%tum:ta@@srg hrtiamy @%ﬁtu@dt@j‘rﬁully Eﬁﬁatm&ﬂnl Thust the téreraikyl”

iR e I R sBR LB P e

belovgroups of al kyl groups include C1 al kyl (" Iovver
al kyl"), C _, alkyl, and C,_20 alkyl. Note that the

first prefix may vary according to other linitatijons;
In thef eantexkefraybgrogrs: thernsalixes &8 @ E1al &yl CoderasCar RS- denste the

numtf?—:? Sf éa’fbdﬁve%m@ %r Adngb @RBImBer of SdrbéryAtbs. %r‘@(bmﬁfeothﬁ?zerm ‘Cra
first re i X nust be at east

alky oS (SRIGBERSL PERERIP SA10H Gioka NV I o7 G0 b corPRR PE. Epgpeles o
groupt & afk?ltgrd)udﬂlrﬁcmﬁet@.m aIk?It(hWJer(amyD ), C1.dlkylanf €2 ), alkyt. Ofdgte that the

first p&%wfnay( é@{ acc g’f{iﬂ to ()%@5 Wihi Oa(t(o:;? ’for%%?a%kle (ngJ sgﬁf?é%%i(i)ﬁg}oups the

first poleftkenayst b¢ & 189st 2t for dsemyblkfl(@r@))s tt\@flr\stam‘e@ymwt@ﬁzﬁ) least 3; etc.
pentadecyl (Cl5), and eicodecyl (C20). 35 Exanples of
(unsubstituted) saturated Iinear alkyl groups include,

Exantplgs of funsdipstityte sg@gpt@q)alky{gquw include, but are not limited to, methyl (C1),

ethy! (C,), propyl (Cs), butyl (C4), pentyl (Cs), hexyl (Cs), hepty! (C7), octyl (Cg), nonyl (Cs), decyl
(C1o), undecyl (C14), dodecyl (C.2), tridecyl (C13), tetradecyl (C14), pentadecyl (C1s), and
eicodecyl (Cy).

Examples of (unsubstituted) saturated linear alkyl groups include, but are not limited to, methyl
(C1), ethyl (C2), n-propyl (Cs), n-butyl (C4), n-pentyl (amyl) (Cs), n-hexyl (Ce), and n-heptyl (Cy).
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(Ad), ethyl (C), n-propyl (C3), n-butyl (C4),
n-pentyl (anyl) (C5), n-hexyl (CA), and n-heptyl (C)).
wWOD020085004356 PCT/ GB2008/ 002318 10 Exanpl esPOFf/GB2008/002318
(unsubstituted) saturated branched al kyl groups
i nclude iso-propyl (C3), iso-butyl (C4), sec-butyl
(4), tert-butyl (C4), iso-&%ntyl (CO, and neo- pentyl
(C5). 5 Alkenyl: The term "al kenyl", as used herein,
pertains to an al kyl group having one or nore
car bon-car bon doubl e bonds. Exanples of groups of
Examgler ehfpnsupstiyies) ﬁat@natﬁgl@rwhewlklé@mups (meluge isprpeep (Cs), iso-butyl
(G0, SR 178 bbbty REQBb BN COUIRIRSL k] I gsl). unsat urat ed
kenyl groups’include ut are not limted to,
ethenyl 10 (vinyl, -CH=CH2), 1-propenyl (-CH=CH CH3),
Alkenyl: Tho pemybikéay, ¥é used(deeﬁ?H%@i'tth tol sgkyd geny hayidg one or more

TSR AL ol 5 By B RSB . -

alkenyieCebakenyert ai ns to an al kyl group having one or nDre
carbon-carbon triple bonds. Exanples of groups of
al kyn oups include C2-4 al kynyl, C2 15 al ky
Examglgs 9 uasn%,shty ed) Eaatispted alsenyf GWE%@P'Pt’%ntbéH?remg'ﬁP'lﬁdé? é@eny'
(vinyl abkl)éGHL) ﬂlfrp%ﬂi@ﬁyll ({oH=0}eCHY Ut-pbEnyD @iyl 1(IH-CE|§CHQ),, isopropenyl (1-

et ety ol Wiy atertl ok bR Gl s

used herein, pertains to an al kyl group which is also

Alkyng Tﬁg ?er% algynyj‘pas Lsstéﬁthe"e‘?r} g%rt{m&%va%la% ?rﬁ%ﬁ%\)(ncg%kadr%%

carboatcalrbpotrlme l@q\dboEyammles efigneppsiof alkyit eroupcintlede emadtyAr; C27
akynMEShaikgyPocyclic ring may be saturated or
unsa urated (e.g. partially unsaturated, fully
unsaturated), which noiety has from 3 to 20 carbon

Examéfe@ %(uﬁb’tﬁﬂsﬁﬁ:ﬁed@bﬁﬂ%t‘é@ alkPeL gloupslihclutid) Blutishe mgt ﬁrﬁ@ﬂmﬁ ethynyl

(i DN RSB Reaad b Renyl and

cycl oal kynyl . Preferably each ring has from3 to 7

CycloEIk{g\g ng ?é@ 5 e FaZsaL{gEd Fér@égﬁﬁr?mcsct%é %h %ﬁi@rku%ﬂb{r"é also a
cyclyl@yapotiakisl 8 megovaleny EPiEH qb;ame@yaﬂwp\egg ahyerpegnoipRyilom an

allcyc% HPomHF E W@ oy rikf & a%?bdcyé’fb "cSﬁAp&Qrd Whies Sarﬁ&fy*cMﬂﬂwg may
from 30 saturated nonocyclic ﬁﬂrocar on

be safuaipdp tpAEELE S PeENGRLAPY “"i%%’?l?ﬂéﬁ‘ihng?ﬁé“mew has
from & 690, caetythl RbHAX ANRs§ Shervisecdpebiged) amdudiﬁ‘g Jrom 3 to 20 ring atoms.
Thus g& {%}p C%)//((’:'os@&lop Igge(%éél )sub assn%t h%‘,l ﬁnggur}%gﬁglg? @ 'Preferably,
each rimg lh’qsl fone B tpé nn@atemca(ardplaeoﬂwd)@}mf oyrgalkyh@rogiss, include Cs.2
cycloﬁgﬁ o %E’()%%gx ) 1§ c%a) |, 8L %EIEXI'I&IY“ ohexane (CO,

uns turate nonocycl i ¢ hydrocarbon
conpounds cycl opropene (C3), cyclobutene (C4),

Exam%béQ'oP I¥a ﬁgor&%m&l)ﬂél BIRENERR 1ifnfehY to\Rodd ASHVea 4r3mb

2008/ 0023
saturated monocyclic ydrocarbon compounds:

cyclopropane (Cs), cyclobutane (C,), cyclopentane (Cs), cyclohexane (Cg), cycloheptane (C;),
methylcyclopropane (C,), dimethylcyclopropane (Cs), methylcyclobutane (Cs),
dimethylcyclobutane (Cs), methylcyclopentane (Cs), dimethylcyclopentane (Cy),
methylcyclohexane (C;), dimethylcyclohexane (Cg), menthane (Cyo);

unsaturated monocyclic hydrocarbon compounds:

cyclopropene (Cs), cyclobutene (C.), cyclopentene (Cs), cyclohexene (Ce),
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11 net hyl cycl opropene (C4), dinethyl cycl opropene (C5),

nmet hyl cycl obutene (CO, di net hyl cycl obut ene (CO
woreaobpdye| opent ene (C6), di met hyl cycl opent enePCIZEB2008/002318

nmet hyl cycl ohexene (C7), dinmethyl cycl ohexene (C8);

saturated polycyclic hydrocarbon conmpounds: 5 thuj ane

(C10), carane (Cl0), pinanel{C10), bornane (C10),

nor carane (C7), norpinane (C7), norbornane (C7),

menJAAEBRLERE (O F-HhonASERplBehs Rar KA RYD %P%gd
dimetbylpystobuiene M)methylmﬁ@teom d'thélopwme (

methﬁevcbéﬁwnwcgy&he &e&&nm@gﬁds havi |ng an ar omatic
rin ene i ndane (e.g., 2,3-dihydro-1

HS?%%%BO'X%)C hYP@F?‘EQPP fRmpounds:
thujar(el«%)%aﬂadeq%aw%emhbbmbmm) {dtdzhdne (@5 naipiriahe (1),

Cl2 | )
”orbogn'&aéﬁg(gﬁ ﬁag‘ﬂaé'eg(g‘fg)décaﬁm Qe%f" ene%?%!f BY) (Crol;
C wobatoratedepolycydiz Oydrotieber aoyokpds: The term

campI;\Qr% @;ﬁ%c%%n\éhe gC ?Splgér‘?éj@ rein, pertains to a

nonoval ent 15 by renovi ng a hydrogen
atPelyeyalie hydsogarkay comprieds having @B ARMAYCIEI'conmpound,

mden‘é’QC&WnE@HeﬁE){; Qaﬁdlhidr@mﬁndéhe?ﬁ:gf tet@llirit (1753, 4-Uél|}aﬁ§(ﬁ'onaphthalene)
ot herw se s ecLfie

are n
(Cool R RBEB P 15T, PREARATS (i) SRR DIy v Bdoanthrene
(C15).FdnB@ntatedEECoRf Which from1 to 4 are ring ‘
heteroatons. 20 In this context, the prefixes (e.qg.
C3-20, C3-7, C5-6, etc.) denote the nunber of ring
Heteratysiyh, Ther temafropteroqyClyliuasiised bérein;, pertainsderg megoralpetymoiety obtained
by reﬁl%h%ﬁ h ere &{Smhl%hweé ARY AB%-of EREterEFER cBmpb iR, WRIcRImoiety has

r Y , as used hereln pertains to a
from B éq 20 Fno,aleys (uess gtheavissepesifies). of whi ?‘i‘gff%ﬁ'ﬂ A 10 aneyingp| es
heter84tos OPRSerSbly, RRER FifE N4d 1dm GROTIAGy atb@k st evhicB-fdmn 1 to 4 are ring
het er ocycl yl, C5-20 heterocyclyl, C3-15 heterocyclyl,
heterp®{oms: het er ocyclyl, C3-12 heterocyclyl, C5-12
het erocyclyl, C3- 10 het erocyclyl, C5- 10 25

In thu?g(%ﬁ%gg%ec hr%k‘ Xesg:gI )9 ?heté r oé F%g 'der?& Fhe%%repsfxﬂgﬂtoms or range

nonocy clic
of numbercaf tiog etoyrs, gh@ibgscarmﬂw Orﬂmef%a*@nmﬁof Pramriedhe tgrm

“Cs. eﬁelﬂe‘?)&%lcg? rdsMRdd herem Per’t\ﬂns B4l Hekéi'd)d?@! Ifjg\)p ha¥aRts 6H d}ﬁ\g atoms.

Exarr(p@sgﬁ groggggfri{eéelfrgt?yézfy grtgggszxgﬂ%p %Fyzéi? &P&s r&eﬁrocycFyl Ci.1s

heterdéycyy, 10:.Q Hetepdcydiyh Dyrzhede&ncwsﬂg@sm enérocyclys @azgHetgrodyCh), Cs.1o
ridi ,

heterB@@E’L\l%ﬂE%ﬁr&W%w ne’ Eé&?c eapnldn E‘%gﬁc"%‘it oxi rane

(CB) oxetane (C4), oxol ane (tetrahydrofuran) (CO

{4 SBB@MQB%’XH&% d from:

Exa"ﬁ%% O(?H‘O ﬂb%opﬁt%%%sr @ﬁl@ bu roxepl n (C/); e% rom

2009/ 004356 PCT/ GB2008/ 002318 12
N,: aziridine (Cs), azetidine (C,), pyrrolidine (tetrahydropyrrole) (Cs), pyrroline (e.g., 3-pyrroline,
2,5-dihydropyrrole) (Cs), 2H-pyrrole or 3H-pyrrole (isopyrrole, isoazole) (Cs), piperidine (Ce),
dihydropyridine (Cs), tetrahydropyridine (Cs), azepine (Cy),

O,: oxirane (Cs), oxetane (C,), oxolane (tetrahydrofuran) (Cs), oxole (dihydrofuran) (Cs), oxane

(tetrahydropyran) (Cs), dihydropyran (Cs), pyran (Ce), oxepin (C7);
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Si: thiirane (C3), thietane (C4), thiolane
(t et rahydrot hi ophene) (CO, thiane
W@ e@vroedsyar ot hi opyran) (CO thiepane (C7); 02PCT/GB2008/002318
di oxol ane (C5), dioxane (CO, and di oxepane (C,); 5
03: trioxane (CO N2: imdazglidine (CO pyrazolidine
(di azolidine) (C5), |n1dazoI?ne (C5), pyrazoline
(di hydropyrazole) (C5), piperazine (CO 10 N101:
Si: thﬁrgrlier (ﬁ;y g{.&%@é’c% Ehidlhm (%etn%h{?&f%%ﬁﬁé@ k&) (tQQne ﬁtetrahydrothlopyran)
rol soxazol e ydr0|soxazo e C5)
(Ce), mﬁp The (C8)), tetrahydrooxa2|ne (0B),
di hydr ooxazi ne (C6), oxazine (CO' N1S1: thiazoline

g , [ zoI| t hi pholine (CO 15 N201:
O d'éﬁ%%\ea(gg 0’(8@6 b%lg%%%&g (CO and oxat hi ane
(thioxane) (CO and, 20 N101S1: oxathi azi ne (CO
O3"ﬁ%{ S of substituted (non-aromatic) nonocyclic

ero yclyl groups include those derived from
saccharides, in cyclic form for exanple, furanoses

Na: |m(og%lld§+éc(bs)a§yr§£cﬁ9i'n9@élé‘i_roﬂ('ﬂﬁéqcs) imiRbiHeA®9)S Byrazoline

| bof ur anose, | of uranse, and pyranoses (CO, such
(deQQPﬂﬁqubgﬁéﬁﬂ%%?”%ﬁi a¥ t r opyr anose, gl ucopyr anose,
nannopyranose gulopyranose i dopyr anose,

I
N:Oy: g"acﬁ% é{P&/ AN B‘F%%‘i}‘@?@/‘? @;ﬁvﬁeqpat?wgdrl%sBJ(arzglegéésd|9ydro|soxazo|e
(Cs), mgrphalink K§4), totratiygtaexariyec(Oy), dihpdrooxagine (ﬁér@qanme (Ghers to

a CG3_7 cycloal kyl or C3 7 heterocyclyl ring joined to
another ring by a single atom 30 common to both
N:S:: thigzgline (Gs). ﬁm@xﬁ‘ﬂe (Cehédhiererpholios (G4 aryl " as used
herein, pertains to a nonoval ent noiety obtained by
ving a hydrogen atomfroman aromatic ring atom of
hbo‘Qngafﬁagkbnatlc conpound, said conpound hav?ng one
ring, or two or nore rings (e.g., fused), and having

0131{9?35?3[:%{5?5.afpg(oéijﬂﬂ.%gggfh%&ao G?Q%Wher ein at |east one

aro c ring. Preferably, each
ring has from5 to 7 ring atons. WD 2009/ 004356

NCMgmi&gﬁ%QQ§@992318 13 The ring atons may be all carbon
nms, as i n "carboaryl groups” in which case the

group may conveniently be referred to as a "Cbh_20
Examﬁl@ﬁ @pﬁfb)éﬁtuteg f l%r‘paroﬁa@ mb@&h@ﬁetéﬁgﬁﬁbl gfovibs BIEREPhose derived

do . not I n roato
from Q?gi:rl%lg?%m @fcgcﬂ% #é)r ex%mp?e ? ranosesn?C5$ sugh as aragnofuranose
lyxofuranose, ribofuranose, and xylofuranse, and pyranoses (Cs), such as allopyranose,
altropyranose, glucopyranose, mannopyranose, gulopyranose, idopyranose, galactopyranose,

and talopyranose.

Spiro-Cs 7 cycloalkyl or heterocyclyl: The term “spiro C;.7 cycloalkyl or heterocyclyl” as used
herein, refers to a Cs.7 cycloalkyl or C,.7 heterocyclyl ring joined to another ring by a single atom

common to both rings.

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

from 5 to 7 ring atoms.
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include, but are not |imted to, those derived from
benzene (i.e. phenyl) (C6), naphthal ene (C10),
wapioboessne (Cl4), phenant hrene (Cl4), and pyrRCEGB2008/002318
(C16). Alternatively, the ring atonms may include one
or nore heteroatons, including but not limted to 10
oxygen, nitrogen, and sul furd as in "het er oaryl
groups”. In this case, the group may conveniently be
referred to as a "C5.20 heteroaryl"™ group, wherein
"C5_20" denotes ring atons, whether carbon atons or
The ripgegmsananie albrashasy 2iems, asda CAMoARRIRERS” i1 BT Cass the group may
convdrniidhlly Bé PdiErredb avhi“ch,,fch@abQ gibuf. are ring
het er oat ons. 15 Exanpl es of C5.20 heteroaryl groups
i nclude, but are not limted to, C5 heteroaryl groups
Examphiesiof €¢ly afyl grioupsiwhbioh o xall aye rikdhelgroetoms (i diGakaprboaryl groups)
mcluc%{r) Leencgt%ﬁrﬂgag (o] tHo@L g?ﬁ%hgr}()&;bo zéjrlea(izcg )P%)an){l)ow;fﬁ%rﬁhﬁlene (Cio),
anthra@@?h@ah@h@ant‘m{m (@z«)laé\d W@Dﬁéﬁm) e and oxatri azol e;
and C6 heteroaryl groups derived fronrisoxazine,
pyridine (azine), pyridazine (1,2-diazine .
Alterrﬁi(/yquntr&ﬁ g qtcimg n’@y Helyde- ong, obmorem%gqt?‘rgs i q,]tgr’t not limited to
oxygeH, atlohen, apy B@IF, 8 i SheferclirAZirdldy”. anchis el the @idupenadetbevenlentIy

o el A o LS RSB P B eI A B caror
atoms omimtérsatomss Eobferabig,seach riod bakefron Bito Arieg atotnSI ¢fmm®d‘rqn00 to4
roaryl groups derived from benzof uran,
amrﬁgh eﬁgo%%ran, benzot hi ophene, indol e, isoindole; C10
het eroaryl groups derived from quinoline,

Exarﬂp%%' bQBlhe@?oarﬁ @Fb@ﬁg |n%KrHE‘ Ebut arlé)hbt TRt Cbsfh@ierm groups derived
het er acri di ne _an

rom ik R MRS e P 4o SRASSR  E S byl
(1,2-deld) aniazdle) bazole, Baietzoréf thiazole hiedthiazdds taxadiante, tetBRolemyd

t hensel option bst I
oxatrafE00 Ea e BRoED T PRURY PREsd PTHAEERE lidife feD buiificfe
(1,2-dsadirss) i pydieivire (1i3sdiamine) elgawytobiae.dhymife, urgdil), pyBzine §hd-diagine) and
Hydroxy: -OH WD 2009/ 004356 PCT/ GB2008/ 002318 14
ther: -OR wherein Ris an ether substituent, for
exanple, a C,_7 alkyl group (also referred to as a
The Helerdarl JfUYM &Y B8IBInded viad citbdnes BBeeygydtorelr oup (al so
referred to as a C3_20 heterocyclyloxy group), or a
C5_20 aryl group (also referred to as a C5_20 aryl oxy
Exanglesu Cs..obetefannalgtoupa wbich combiisel fusegirrmgp,. indudd, butare ndi@hited to,
nitr,i - I ; (=) R
s hefghbe o Siigs SRR bezbiucan-Fonch Dot berdsBifipherdr il
isoind®le; C1d1ekgrbarglrg§ws(dgrrmﬁ from quinoline, isoquinoline, benzodrazrne

pyridopyridine; C.4 heteroaryl groups derived from acridine and xanthene.

triazi

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

Halo: -F, -Cl, -Br, and -I.

Hydroxy: -OH.
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referred to as C1_7 al kylacyl or Cl1_7 al kanoyl), a
C3_20 heterocyclyl group (also referred to as C3-20
whedoenosyecl yl acyl ), or a C5_20 aryl group (al SBCT/GB2008/002318
referred to as C5_20 aryl acyl) preferably a C, _,
al kyl  group. Exan'pl es of ac% groups include, but are
not limted to, - O)CH3( etyl), -C(=0 CH2CH3
(propionyl), -C( O)C(CH3)3 (butyryl) and - C(=0) Ph
Ether.(-%@ﬂgllgi Igliée{hg%ﬁ rsub%tglfeg?rf%%?%mél‘él 4 & é%ﬂ%}’é(jro@ '(éjﬁo referred to as
a Cy7@kpengroenyd Fx- zo-r@(&@y@m growrclalsp mefﬁn?dsth?ﬁ ae%aezebeterocydy'oxy
groupz Whatd,t Lb‘?*]*gronQElsS Y&&Rl Ao ad a@s_go arﬂbi?ydronﬂi) QtBferably@3C 4Qlky!
eterocyclyl group, or a C5_20 aryl group, 20
goUPgreferably a C, _, al kyl group. Exanples of ester
groups i nclude, but are not |limted to, -C(=0 OCHS,
=0) OCH2CH3, -C(=0) OC(CH3) 3, and -C(=0 OPh. Ami do
tbanoyl, carbanyl, am nocarbonyl, carboxan de):
- (=0 NR R2 wherein R1 and R2 are independently
e as defined for am no groups.
Cyan%[(ﬂntﬁl%l estl?os'?tl'I ?%‘go groups 25 include, but are not
Ilmted to, -C(=O NH2, -C(=0) NHCH3, -C(=0 N(CH3) 2i
Acyl (kéié)—@(ébﬁtmm &nélan T QDNiGERCIB 2ram@s, el ¢, ; afkylaidupqalso

o] G o B s At TS e B D .o

heteradytiyiatyll, er &€ joary! foup éxsuvpleered tpag@iz, aiyfaognpxdergbly a Cq.7 alkyl

groupn%gmghfs oP &%n%& |Pc|L€AO %ﬁ%}frg 'H8t' Ifnﬁ%ﬁ% b@@—?&CHaﬁgﬁil)

-C(=CR2Hs(H (pmwpﬂhd@m())si Cﬁiﬁaﬁwtw%ﬁnﬂtﬁéﬂ)gh (W?O%P@ﬁmf@)
hydrogen, a C, _, alkyl group (also referred to as C, _,
al kylamno or di-C _, alkylanmino), a C3-20

Carb%mr%y ADPCEN or a C5_20 aryl group, preferably
Hor a C1L_7 al kyl group, or, in the case of a

cor S B R A B PG, ST e

substlumnelfmrcaxadnpke a Cngalkyd giong, & €ohetetooydyl gravg, ertaoPao aryl group,

prefeg%&rgpé kgl gr%&?xa%&%&% egiér’\*_r%&l gﬁg dzeb Bt @éc'_%snl%ted to,
Q@ﬁbﬂ@fﬂ))@Cfbﬁds -CRIPAC Bl S ( tﬁ\; clic amno
groups include, but are not |imted to aziridinyl,
Amidfgfggtft{gg{oga/ lﬁé;pg\rln)kslrzgrg%égqorﬁ%sf ﬁ;‘cg)/f%&% Og%ﬁ'\;l'ﬁz, w]hserein R'and R?
are |nﬂ@;ﬁdhkﬂéﬁt@@nﬂﬁ@&hb%}ﬂuentﬁﬁsﬂﬁﬂhemfe; araind gt'dee nﬁr(zphméé ofamido groups

ol By Mg R B PR L oo

and -8(@N(GH,Chismsyyellcarnide/dratms iamtlichi’ dod RS, tmqﬂheimﬂbdﬁe nitrogen

atom o"’\g%{:ﬂtﬁ'egg e a %ﬁﬂor@%er@ﬂﬁr@étﬂjcﬁre ésc'maf&% @)[Hnﬁﬁ-’e

or exa rogen
piperiginaeasbony, @@rmlImaetrog@ytﬂomor@wbwar@ﬂwaartdj)%a%\warbony'
group, preferably Hor a C _, alkyl group, m)st
_preferably H_.and is an gcyl substituent
Am'“gx NRR eWhé’e@ R7ang, '%Zﬂre @F%‘?ﬁf)‘ge%& a&nozﬁ‘bﬁ %’?%J?/rcef’ﬂnp'e
hydroge®,WoC,. 7@rky9gr6‘5p &ﬂ)soaewre@tocnsm splkgbmirebadrgi-8,.@lkylanaihd®yd Cs.zo

heterﬁcgtcff/qurﬁ%lq t 6 20 al ﬂ@@% g%a%ﬁl IQ&&JES %ﬂééﬁgs orbiﬂttheatfage ofa

“cyclic” amino group, R and R2, taken together with the nitrogen atom to which they are

Nitro: (—

attached, form a heterocyclic ring having from 4 to 8 ring atoms. Examples of amino groups
include, but are not limited to, -NH,, -NHCH3, -NHCH(CHj3), -N(CH3)2, -N(CH,CHz3),, and

-NHPh. Examples of cyclic amino groups include, but are not limited to, aziridinyl, azetidinyl,
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10 -NHC(=O Ph. R and R2 may together forma cyclic
structure, as in, for exanple, succinimdyl,

woredoeioed3sey| , and phthalimdyl: ON O succi ni nPCGB2008/002318
mal ei m dyl phthalimdyl Ureido: -N(R )CONR2R3 wherein
R2 and R3 are independently am no substituents, as
defined 15 for am no groupé? and RL is a ureido
substituent, for exarrpl e, hydrogen, a C, -, al kyl group,

pyrrolﬂhng@pe%ﬁ({ﬂﬁ& %ﬁ%r og leelglgl@rHQ az%f rlyﬁ‘ nforpHiiAS, 3é'nd %&H&Pholmo The

n or r oup
cylic qppl@:p geuBy @gbge pyRstityérs orbtmzlr rarpgebyrﬁﬂy q F'Wl spgglttqu\ts def ned here, for

examplb“d@@bﬂdz carbbkiiEERE amidcoNHCONHEL , - NHCONME2, - NHCONE 2,
MeCONH2, - NMeCONHWE, - NMeCONHEt, - NMeCONMe2,
- NI\/EC(]\IEt 2 and NHC( =0) NHPh. 20 Acyl oxy (reverse
Acylamittogadylamif) -NB)'B(=QyR& veriereiRR] & aaranadg/d;mnxytusnibbt exameid, |

nycrolH, o83 TRyrodd, %Gvé%“ef‘l SO o 8 il g Ol or o

C17 allgyl @equp, mm@ﬁﬁe@blyﬁ aad tHan agycwpstitiend| forrxamples a&nealkyl group,
a Cab I‘Hstterbaa& %&3 Qra C%ar@)g% PrRfEPIINY bmalkﬁgfoup) EXERHBs of

acylaTiGe@ROpEIEPIE. 8 AT Ted tg N TG her NC TIPS Hs and

-NHC(=}PhWREERI R? rIRay fogéthbhfone bltgtlic Sttbaitiref &R} for &@Mple, succinimidyl,
aIkyI group (also referred to as a
mmerﬁpggfkvﬁ@ group) a C3.20 heterocyclyl group, or
a C5_20 aryl group, 30 preferably a C,_| alkyl group
Exanples of C,_, alkylthio groups '6 |y ut are not

limted to, -S and S 009//004356
PCT/G82008/Q3023 &6 S If N d (sulf| -S(=O R,
wherein Ris OXi de?@iﬁf uent , @ exanmpl e, a
Cl1 7 alkyl gr a C3_20 terocycl group, or a

C5.20 aryl gruwipmidst ef er r atlgmigyl C1_7 a%/tkﬁg}'rmdg'r oup.
Exarrpl es of suI f oxi de groups include, but are not
limted to, -S(=0 CH3 and -S(=0 CGHRCH3. 5 Sul f onyl
Ureidp:s(RORONR'BR Spbassini” apR&? aTaIhEereaTanll Ay ubsUtonts, as defned

for ar’rﬁh&b%hﬁél aRd R1fi4 ur@iﬂ@bﬁnue‘ht @ér_eZ(aﬁhbléyhyd@fgéHpa C1 falk@Bg_ra@p a
Cs zohgteeté%/gl)glé?% ogq gg,géryl%{gl?ﬁj |pbe§er8t?ly LZ‘%?&(%O a ﬁlgg group
Exambles bofigreido lgrdupatireludef but ara riot (]inite:d, to; -S(HC(O)I\H-GI,-B\IHCONHMe

'NHCE)W'E—EEaNP‘? #qwé%enﬂds&ﬁf%{ 21'§1/IIVIe @ﬁFég N]fﬁf ogzm&%eﬁﬁét )

NMeG@Mies diMe@§ NEL. an@(N*ﬁ(HQ)NZPh vvher ein Rl and R2 are
i ndependent |y arri no substituents, as defined for
anm no groups. | es of am do 8roups i ncl ude, but

Acyloxy @evegte eqtqr}n-@%(fq wh@m §|N|a|2 ac @(y.sgy%qg for example aCiy
alky! gr@lﬁp;%)(ﬂ(zﬂhﬁé%cyoﬂmQrouﬂor%)(hﬁ‘ﬂt@%p preferably a C,.; alkyl group.

Examples of acyloxy groups include, but are not limited to, -OC(=0)CHjs (acetoxy), -
OC(=0)CH,CHjs, -OC(=0)C(CHj3)s, -OC(=0)Ph, -OC(=0)CsH4F, and -OC(=0)CH;Ph.

Thiol : -SH.

Thioether (sulfide): -SR, wherein R is a thioether substituent, for example, a C4.; alkyl group
(also referred to as a C.7 alkylthio group), a Cs.o0 heterocyclyl group, or a Cs.5o aryl group,
preferably a Cy.7 alkyl group. Examples of Cy alkylthio groups include, but are not limited to,
-SCH; and -SCH,CHjs.
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Sul fonam no: -NR S(=0) 2R, wherein Rl is an am no

substituent, as defined for am no groups, 15 and Ris

w@2@albésnam no substituent, for exanple, a Cl.Fel/kBRo0s/002318
group, a C3_20heterocyclyl group, or a C5_20aryl

group, preferably a C,-,alk¥l group. Exanpl es of

sul fonam no groups i ncl ude, But are not linited to,

- NHS(=0) 2CH3, - NHS(=0) 2Ph and - N(CH3) S(=0) 2C6H5. As
Sulfoﬂ@égé%lﬁrﬁgﬁ)g n%be ’wﬁep&n ﬂﬁ@é‘%ﬁfe&hégkgsﬁfﬁhf ﬂﬁ" eﬁgﬂﬂlg éb ta‘ﬁ@l
grouph@pezodaéwoyplylagﬁ@m:sr Q@s ap 9romwr%fﬁ@h&y@1 %@Wb@roup Examples of
sulfoxidePdids it Attie, Bltiise ndtiimita®RY &5( d@L Hidnti 0SE&0)CIRYCH;,.

substituent groups which are substituted. Further

Enbodi ments The foll ow ng enbodi ments can apply to
SulfoBaGhIf@RPes]= CQ£R twiergin Rsemsulfons eutistituent, ttn ekampl@5 C4; alkyl group,

a Coap RraBER SRR é’dgng{)éf]egﬁbgé G A TEROTR. ERGHpiEor
sulforegroups dndiudesilisiré nattindedto, Bi=Q).&H} mqjlpgnegwmnylymesyl)
-S(= (ﬁl&m ‘syﬁc)fylﬁg%dai Mk hynsné y%UI?ArJyV(to%VQSt ituted C3-20

‘et &r o optlonal y su itated am do, optionally
substituted thioam do, optlonally 30 substituted

Thloaﬁirﬂof(ﬂftﬁ:ﬁ}ﬂéﬁ)yl)o-m(im1 RY/ whiiemi Rt ot ad meépenapﬁuyamhd y

t ed t|o subs i tuted
substareofiaeod B arTie TBP=C BraoHigh S Graum ol b e no
limite® @, aAESINH,[ @G=SINHCHIT @X(5S)N(CH)J, emdhid(yS NIHEBH.CHat ed

am no, or Rx and RY may together forman optionally

substituted spiro-C3 7 cycl oal kyl or heterocyclyl
Sutfonaming -NBES(TRRR! weerdind/ és aheien substitugnivay defingd fepening groups,

and R® 'é%u%ﬁﬁrﬂot é&@ﬁtu@r{t%p&aﬁ{pleﬁgb1 iyl Pﬁ‘)ﬁb & C# Jkterocyclyl group, or
position. These substituents are se ected. from ha

a Csopgryl ,gfpuphe,rgfqg;g;y agy r?él?yl grouR- o[ﬁxaniqlﬁsdgﬁwg)rnanm groups nrllc ude, but are

not nr&%% ONA8E60)REA, FR26C )P0 234 N(CHE)SEDROHCL_7 al kyl ,
20 heterocyclyl and C5_20 aryl. The fused

cyclohexene ring may al so bear one or nore
As meniibsdd ahosatthg gmups thahiooh thecapevdiiated subatitaentignayps. eng. C1.7 alkyl,

Cs rﬁ’% %é&&; g\{d &!‘2‘33 | W tpeﬁn%ves ggr Qyétlﬂjt%& q_%lggih?ébove defi nltlons

Cover:;ub@éuetnlQFQU@ﬁ'Wh@h‘JB@tSUP%IéWP% i ncl ude hal o, hydroxy and
amno (e.g. NH2). 5 If the fused cycl ohexene ring
bears a sol e substituent group, the conpound may be of

Furthenfembadiments,i ng formula: 0O NH iNOR N(I)n Rl X

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

applicable.

In some embodiments, if X = CRXRY then R is selected from the group consisting of H,
optionally substituted Cj.5 alkyl, optionally substituted Cs.o aryl, optionally substituted Cj.20
heterocyclyl, optionally substituted amido, optionally substituted thioamido, optionaily
substituted sulfonamino, optionally substituted ether, optionally substituted ester, optionally
substituted acyl and optionally substituted suffonyl groups and RY is selected from H, hydroxy,
optionally substituted amino, or R* and R" may together form an optionally substituted spiro-Cs ;

cycloalkyl or heterocyclyl group.

The fused cyclohexene ring may bear one or more substituent groups at any available ring

position. These substituents are selected from halo, nitro, hydroxy, ether, thiol, thioether,



10

16

20

25

30

RC1 RC2 In sonme enbodi ments, Rl is selected fromH, C
and F. In further enbodinents, RLis F. 10 In sone
wepivomi4sent s, RCL and RC2 are bot h hydrogen. VWenGB2008/002318
2, Xis NRx. In these enbodinents, Rx nay be sel ected
fromthe group consisting of: H, optionally
substituted C, _20 al kyl; opﬂ?onally substituted C5_20
aryI optionally substituted ester 15 groups, wherein
e 88, S It f ;
amlno 1{: HQ% Y(’{l\ﬁgé%b %Il}ﬁ ?lg%glgé(d églgltel?\gxe%lelﬂ‘nb may also bear
one osmmb@t swmtwtamuc:@wgm Lﬂﬂ@thebfﬂm @fmgl yn @ﬂm#qfﬁhfﬁémay be of
formutah'(@ﬁwmd& G-RHR0 awﬂerem is2N8! 4 ¥r 5 siskitt prd Fakfcamy!

roups. further e odlnents Rx may be sel ected
substy WFﬁ'P%‘é’edf%BVdre’é\h%qu"(W'ﬁﬁ &9-NHa)- opti onal Iy
substituted C,_20 al kyl; optionally substituted C5.20

nd optionally ubst tuted es
rtne s bR ReLB IR et Yaehb Sl B s oS e
followi(g foheda:n is 1, X may be NRx or CR' CRY. In
enbodi ments where X i sgpNRx, Rx may be sel ected from
the group consisting ofl: H optionally substituted
Cl 20 al kyl (e.g. ]'o AHl y substituted C1_7, or
Cl.4, alkyl); opt slly&substltuted C5-20 25 aryl
(e.g. C5._6 aryl); a0t 1 ally sgbstituted acyl; and
optionally substit y . may al so be
sel ected from optional | yYSUBsti teﬁpester. I n
enbodi nents where X i s NR pTﬁ%sz optionally
substituted al kyl, the sub%titBent are nay be
sel ect ed fron1hydroxy and Cl.4 aIRoRy (e.g. methoxy).
In some Ierggf%iwantsalﬁyls Fﬁ;lséte ka?-f“‘ C? g crft ﬁ"ner éflemﬁ)gdlgents R'is F.

pyri |ny |n SO
enbodi nents may be unsubstltuted MD 2009/004356

PORE 42318 rod e lnbitt ex! group is
Inso£§%s§$%ute t he subsfltuéﬁ?g@nay be sel ected from Cl4
al kyl (e.g. nmethyl, trifluoronethyl) and cyano. \Wen

Whencﬁ(lglzs XGPRNRY nﬂ'thééeséd{b%ﬁirﬂémtseﬁtx atylbe sbb@teamﬁn the group consisting of:
Su tltuen

H; opE ¥)§Lf’b(§B§7' e}quyo %k@pﬂ%ﬁaﬂ&s%@v@ﬁe er& Pt%rngléyysqbs ituted ester
group8/ thpelﬁ ehegestertsabstitrntlis pieferably [Ch-20 aMmpﬁbnallys suystifutedadcylygroups;

optlo%alﬁbéaﬂfii M‘i‘%dqrﬁ' 4 ér%m% opﬁg}u% rg%{LbfsﬁtﬂﬁdﬁMQ%rﬁlHB Fifo'ﬂl f bs:"HRY o?f?or%lly
substitgtee sulionyl g_rcmpse gtfgrthg,e@]p‘gdlnw sbg @fg%gpﬁlypteq éorg the group
consétanLngl %ptl&%?g(%étlth%d@%&@ﬁ}l | dp%rﬁﬂy sbtﬂstlﬁm 25'@@1 8ind optionally

n§¥ | @ed from
substttwed g?tewoura?owg?@t".thﬁe%}?f SUHG“%W@M 1oply st?'i‘ ut ed
CB 20 heterocyclyl nore preferably C3_7 heterocyclyl;
op dipted ether; and optionally
Whe’b l§s1r>(t %'ﬁ'ﬁ b@%ﬁo. Rx may al so be optionally
substituted am do or optionally substituted acyl am do.

In en{qﬂ?u%ﬁ'ﬂg%{ﬁ{k% N\Q’eh@ Klb% LRt ¥romhE §rdds cbr$s|st|ng of: H; optionally

eroc y taln one nitrogen ri ng
substituted C4.2 aIky (e.g. optlonally substltuted C1.7, or Cy.4, alkyl); optionally substituted Cs.

aryl (e.g. Cs.s aryl); optionally substituted acyl; and optionally substituted sulfonyl. R* may also

be selected from optionally substituted ester.

In embodiments where X is NRX, when R* is optionally substituted alkyl, the substituents are
may be selected from hydroxy and C1.4 alkoxy (e.g. methoxy). When R* is aryl, it may be
heteroaryl (e.g. triazinyl, pyrimidinyl, pyridyl), and in some embodiments may be unsubstituted.
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atom e.g. pyrrolidinyl. Wien Rx is an ether, the

et her substituent may be: C5_7 aryl (e.g. 15 phenyl,
wW@000gg43¥6 whi ch itself may be substituted (forPErRaBRI08/002318

by chloro or nmethoxy); Cl1_7 alkyl (e.g. nethyl,

et hyl, propyl, butyl, cycl omantyl , cycl opropyl ethyl),

which itself may be substituted by, for exanpl e,

nmet hoxy. When Rx is sul fonam no, the am no substituent

If the Q@%’gr@@p ie sggsn?ut@d ke subStitGaHis mBy Be séTEéth’ #rom QMQ ERQIV(@@yﬂnethyl

he sul fonam no substituent ab }/
tnﬂuonéaml @Qd gyanocy\g]eaﬁ, dﬁ)?ﬂtlj)n%w sabsé\tyt%i %ﬁyw tha P% ﬁu sg uant may be
a C7RI§Iytbup (8. eyciopremi)for B4 .der eﬂebﬂgjy {hetezocyCiyl grouie.g.

tetrah%ﬂﬁ@fﬁ"%’ﬂ eﬁ{?‘ ﬁ%a |socg>)$§>e$1lg * sg?l’l‘t Fom ﬂt'yl tgé ﬁ‘mﬂg gf’?(sn uent may be a

C1.7 alkg.gmoup (et hnyth)/l et prop). SiEBOIs @stenitimesteraroun mehbe Reaalkyl (e.g.
) nmet hyl , cycl opropyl methyl, butyl,
tb”ty@%é‘lgé%adt% Lﬁgl‘tv’é%i ch may itself be substituted by C5_6

aryl (e.g. phenyl) or amno (e.g. dinethylam no).
In eme@fﬂer% whéreamsCB’RXRtf he¥ raéq B¥OH S R el bl @BleSte B BB tHE gutobs r

orma ri ng en ato
consigaBF PR el SRV e Cor ey ks BBIRADY G et
optionatlpelbktitord 2Thes; Hsitdptioratiyl sibystitGed salfénamife . R magéalky bg ogtionally
mdo I | f onyl nmet hyl am no
substt eJ oPrso%f{c?ﬁflg’ g%tf&mgﬁé&gér{n*ge substltuext may %)e H
or C14 al kyl (e g. nmethyl), and the acyl substituent

In emﬂﬁt)(mgrﬁi thre RfsFORx R@ew% n i QMétéro@yclﬂn?ay%)ﬂa|n(c§~regwltrogen ring

SOITE § I ment s, 1 S am no.

atom wgeﬁywdlngl ahae R™ isan effermibe §Hﬁé§9%‘éﬁ?‘éﬂ%§ﬁ Cspamkleg.

phenﬁ @yﬁ@)ﬂ)%lérf iR a3 stbstitutedifor@xamplebd chidtdkoH methekyh C..; alkyl
am n

(09 SeiB: PGP i B RP oPrEpa oy R RSy o leuted

by, foeesamiples methayky r Whled iRfyd sulfEnambihe theagpiec sebstifuenhmapbes Eat alky!
I

groupv\%\érengtlh cﬂ{o rogly i aﬁc? L%%g %mﬂ'f %B%lt@é‘ﬁ’%ly%ﬁ 7%‘Mgl(gr§§p e.g.

ove e I ments nma
cyclowrnpxt)omal Gsatarxb gronpt 19 gdehy! ovihey ltself\mamsgwbmla%(e g. by chloro).

When 806 gﬁ%goff{qu 3hfho sl:%stgﬁ’ém F’HAV de s@lfect@@frbﬂnqybr@d' CUEI (%Sd

meth)gljr gnd thg;%gr@teqrﬁrgrpg ?‘h’%ﬁt“eﬁé"ﬂﬂ)ﬁe&(‘y alk()_(lt (ﬁ)g| Wyl ﬁy%%cpqﬂwethyl
butyl, |c§<90thk§ﬂ)¥l~ﬂi’é}9( may- |tbélf Né Subktituey ®l CR.e Bityy (e yhenyl) or amino (e.g.
dlmetB))élarg\n]g)S 8&%/ %h}é ggg\é%[ﬁ(gsébsgtuﬁsg] 3l ?%/éttgeg ro?rl%\pa with the
nitroge® btoox giich that R%eswe&ahhmhrhmmm pipRlazinglzatpeny, \armd\ mhgitself be
s GOV A 4261 ) ISR ot Dl o
Wheni R ecylaraide,, the smidgtsabstivant ey be bes &1+ atknige §f methgd.eand ifg acyl
substﬁi@ﬁ?h'a? C%g;\lfalk QE.g et s, anyl @fEprEEM. to carboxylic

acid so includes the anionic (carboxyl ate)
form( CO0O'), a salt or solvate thereof, as well as
In sori@BiBodiments) R'Dis 6f &t R'Us BMINGE WheBiRTi$ anhlny), tha amérfcesubstiteents may

be sete Hg&ﬁn%)and ' OUFF\I/er}\CéM aF1‘I§yI tsﬂ& i %nog}ﬁkg%rctu%rrﬁ%y be
dimethylamino or the amino substituents may form a ring, such that RY is, for example,

pyrrolidinyl.
Further aspects of the present invention are the compounds of the examples below.

Where appropriate, the above embodiments may be taken in combination with each other.
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sol vate of the am no group, for exanple, a
hydrochl oride salt, as well as conventional protected
WO 2009904386 an am no group. Simlarly, a referenk€l/GB2@s/002318

hydr oxyl group al so includes the anionic 15 form
(-O), asalt or solvate thereof, as well as
conventional protected formd®of a hydroxyl group.
| soners, Salts, Solvates, Protected Forns, and
Prodrugs Certai n conpounds may exi st in one or nore
particul ar geometric, optical, enantioneric,

Compiundst efipadiculai iteresh reethose, wheren isol, SIRBR B, R aull Gpg R is C1r

alkyle%wé)é Wéthﬁ&@ll ethﬂf))éyaBI%BﬁBk)ﬁ lsBWufWoxy 2tQ)u I:j‘tﬁéylkglcﬁgelhﬂbxy,

trans-f
cvclorafopy'?tbvb%dvfweref 1P 57 M BERUPRRY DSBS TLIBFHIOT REATPLE, BY Liyalkory
(e.g. rﬂBﬁ@x;f) Orlmhes@emﬁﬁdjmbntfs ORY¥Bay bk F andlthle-ciyclomesend ring mayglbear no
Subst%)[n orms; keto-, enol-, and enolate-fornms; syn- and
forms syncl inal - and anticlinal-forms; a- and
0-f or ns; axi al and equatorial fornms; boat-, chair-,

Inc|uJe\§"@£er Foﬁﬂé’el ope-, and halfchair-forns; and
s thereof, hereinafter collectivel
Includegfie the@tioyeargshe welbineie ionie salt, sglyater and Rrefesigd jorms of these

substtttyb(?\tscqm?@kmplé S r'efér&'fc)é% é‘érbd))@/ﬁ‘c &4 (FCOOH) BRY ifiides tHeManfnic
mber of different po

(carb @A ore -G 0 P " BRI, G H B PVl P otdcted forms.
Simil&Res reffer@aéd 1% a@aelintdgdud inolntédtae paitanatedi fsmnemHR R3sa salt or

solva*J Sogﬂ}ﬁagn E\ti) gt‘é)ug,lrfg S u ! ulrh%lj]roé{xq? fdga ﬁtast tII al(%rg:%mentlonal protected
formsaas an @ctinoogreumh eSimilarty, at&fﬂrsn¢aatoiae“wdtdxwrgrmaé$wln@yd€t$H@e anionic

form Fgﬁ'ae} %‘3&1 r Qb ak medfna %Iéa%)com'/:é?’nrtlona€I3 PRI fortng cﬁfaq{y@??&ﬂ group.

OXy grou I's not to be construed as
reference to its structural i soner, a hydroxynet hyl

Isom&g (Bla(l)ts S%%*Pro%d?@d Bdrn¥ ?r@tp’r&ﬁr@ gnce to
IS NO 0 yue
ContanAOBEHHE T8 P Mee1e Ve PO e MR SO P B

dlastérbm\ﬂereplrﬂencr stbrebisoderid, mmmérmsmrﬁrmandna(:buamnmyorms

mclucij\\fq l?Ht Hofl {jgéSt ! UCtéJ{r;?r;s-errﬁ %mjﬁd f—fc{(%%n?htg I%l gr?&ms endo- and

exo-formst Bp -, s dnasodonpsoPyand bierms; "d-nod b@é@s ft), anddg forms; keto-,
enol-sa%% aeno% 8Frﬁ§ 5y Wk lanti-fdPRE QY YRBE BY4 ahtl&ﬁrlrél‘-ﬂﬁﬁls‘}f-téﬂ@ﬁrforms

ar a- met hoxyphenyl). WO 2009/

axial w@wmm'eefpmsw chayr-; t“aSEb‘(?Jé’Péx@P%PBi’?a'&Bﬁg‘srﬂﬂd

combitRfibrad tRerb8f, hévdinan@doledtid|yFeferfedrto X Asames” (kEisdmeric forms”).
enol -, and enolate-forns, as in, for exanple, the

followi ng tautoneric pairs: keto/enol, imnel/enam ne,

If the @bingdeudridris mocrystatiotedbrm, #mayi exist @mrd mlinmtey ohdiferest@blyriorphjc forms.
t hi oket one/ enet hi ol, N-nitroso/ hyroxyazo, 5 and
nitro/aci-nitro. Partl cularly relevant to the present

Note that:emcént as discusised below derdautemeris ferms, spesificatyexciydedifpm the term

“|somgré , £ e ﬁerleln, i s@ubtb'ra@(or %l\sﬂntl})rﬁbl)' isdhdrs (i.e. isomers which differ in

the connections between atoms rather than merely by the position of atoms in space). For
example, a reference to a methoxy group, -OCHj, is not to be construed as a reference to its
structural isomer, a hydroxymethy! group, -CH,OH. Similarly, a reference to ortho-chlorophenyl
is not to be construed as a reference to its structural isomer, meta-chlorophenyl. However, a
reference to a class of structures may well include structurally isomeric forms falling within that
class (e.g., Ci.7alkyl includes n-propyl and iso-propyl; butyl includes n-, iso-, sec-, and tert-butyl;

methoxyphenyl includes ortho-, meta-, and para-methoxyphenyl).



10

15

20

25

30

R R / R-c(RC2 Rc1~-RC2 10 Note that specifically
included in the term"isoner" are conpounds with one
W@Rr00a100435¢ sot opi ¢ substitutions. For exanpl e, PET/GBY0B©O02318

in any isotopic form including 1H 2H (D), and 3H
(T); C may be in any isotopic form including 12C,
13C, and 14C, 0 may be in ag@ i sotopic form including
160 and 180; and the |ike. 15 Unl ess ot herw se
specified, a reference to a particul ar conpound
includes all such isoneric forms, including (wholly

The abeverrxclupigh Hggs ni pemaie tadautomefieiorms. feraxamplehkgterg enol-, and

enolaldBbirdss in0for Eli‘é?npl@rtﬁé’ﬁ)ﬂ ih féu{oﬁneﬁc pdits/ KBBenblC imine/enamine,
ynt hesi s aratlo fract

[
am'deé'FV?taé‘thPLQF‘id&‘?/ jgine 1 B‘tﬂ‘fﬁ@“ﬁéa%‘g?' Sfnierofyroxyazo,
and nitoeidetiire. forns are either knovvn in the art or are

readily obtained by adapting the nethods taught

herein, or known nethods, in a known manner. 20
ParticulaHg sdevahtte thei mesenp mgéritioa i, the tautdmearie pais illustraied below:

particul ar cgnpound al so includes ighic and salt

forms thereoff, for exanple as discugsed bel ow. Unl ess

ot herw se gpedified, a referepg o\a“partl cul ar

conmpound. 3 OfN ncl nges sol vat e e eof @5 for

exanpl e as discussed bel oW, Unl ess thervm 5e

speci fi ed, a refere é\t](n,apartlcul PO (d]),also

i ncl udes prodr t, , for exanp 1dS&i)ussed

bel ow. 30 Unl ess ottherfise specified, a referdnge to a

particul ar conpound al's® i ncl udes pr ot ect ed foFfns

thereof, for exanple as discussed bel ow. WO

o GOERERH B RUEA B e A A i oo
substitutiohs! e edarhples d ntay beadh ymmsqihplch?mrlngudlh@}m(ﬁﬁ (D}, @nd 3H (T); C
C {4 r

may b%)eﬁ@gpy E?tﬁﬁlc%rﬁ gﬁ%r@@ bﬁ;lu?’lﬁ} §3/r$d a% 3 ay% n.glgﬁy RBlopRorRY
includiner F@ apd Ek A @alhke of the active conpound, for

exanpl e, a pharmaceutically-acceptable salt. Exanples

of pharmaceuti cal I¥ acceptable salts ai S din.
Unlesggtgensg epegiied. o ifestaede aPPrcy s oRpotind Wjudes Sl ssomerc
formsJinclBhiag (Whoﬁsi br parfidly) rhedrBic @ dthpr mik&ré'a)&elemﬁrmdateods for the

prep%\iqﬁoeﬁ ﬂ,avygmgegrﬁz s&ﬂfhe& a!ndQs %f uﬁ&&lg&g %wlg%n and

chronzategraghicmyarise of suchepmeric forras e ithpi l@owatlm . aﬁ@(arﬁﬂeé@ly
R4
obtalrﬁdﬁh‘?{t ea&?’g’qhea hggﬁ?@@ught%féérggﬁ ér'lljdg\ﬁll rﬁé’tﬁo{n\%@ H{aanﬂ{oﬁv_lr_l’ nner.
al kaline wearth cations such as Ca2+ and Myt+, and
Unles@toh%fiw@@&ﬂ)é%ﬁ@d SalfherasceAb a-partiExangnapued alSbiricRlakSionic and salt

gani ¢ cati nS|nIu but are not limted to,
formsath‘?fﬁ?lfr PR PSR ?Fs @scusw_ﬁ?elgvy]d substit ut ed

Unless otherwise specified, a reference to a particular compound also includes soivates thereof,

for example as discussed below.

Unless otherwise specified, a reference to a particular compound also includes prodrugs

thereof, for example as discussed below.

Unless otherwise specified, a reference to a particular compound also includes protected forms

thereof, for example as discussed below.
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15 amoniumions (e.g., NH3R+, NH2R2+, NHR3+, NR4+).
Exanpl es of sonme suitable substituted amoniumions
wae@vsse derived from ethylam ne, diethyl anPCBEGB2008/002318
di cycl ohexyl am ne, triethylam ne, butyl am ne,
et hyl enedi am ne, et hanol am ne, di et hanol am ne,
pi perazi ne, benzylam ne, pﬁbnylbenzylanine, chol i ne,
megl um ne, and tronet ham ne, as well as am no acids,
such as lysine and arginine. An exanple of a conmon
quaternary ammoniumion is 20 N(CH3)4+. If the
Unlesg otrpoyisrdsnesifiechtd reference ét a par§icidarragmpeinshaiso igeledgs diffarem
polymgﬁa‘}ﬁlck?@rrrf‘sQF\ér@Hi‘ for €Rarfble as bbkus8BYbdisw. - NH3) , then a salt
formed with a suitable anion. Exanpl es of
SU|tabIe I norgani c anions include, but are not
It mayl Be'Boh@ghidrid or ddxrable @epﬂe}d&é ;flrnﬁ,mahcher Haplilecydongspandmgaait of the

b d
actlvegarlpalmcp ¥or gmxrpre}? glug arrﬁia?euy %arllyc/) I;?[:(? mtacb1e éyt rE%l% Ieg of and

ous’, ~ phosphorT ¢,
pharmhaﬂpthmeptabIExa!tq:ﬂreglsgissstmm%&nsl;ee etaalg aﬂnasmamubn@lly Acceptable
Salts”! ngdhg?ﬁ Cpués e q]g; )I imted to, those derived from
tﬁe d?(wwng organlc aci ds: acetic, propionic,
succinic, gycolic, stearic, palmtic, lactic, malic,

For e)@ﬁ{ﬁé % thd @rbduhg is dnidnid, 65 hé&'alvfﬁﬁ’cﬂlbﬁal g?&@%th&l’ﬁmaﬁ@é &iiénic (e.q.,
ydroxynal ei ¢, phenyl acet.ic

-COObléﬂezyot?eC CQQ hﬁmacsaltﬁ%y&?f rmeggy lﬁu%nf@e cgtmpnf gﬁ(lamplgs of suitable

morga?rroﬁﬁﬂbr)@lﬁ&h&ﬂ’,l DOt are nbillifted 6o, akali metaliene sudhfasMiat and K*, alkaline
ane qu Bl C tbanes a3«di [

o FREHEIEL RS 0T W A A8 S A0

organisfcatierististilide, patl ayerpetilinita tao ammonwhude (i.ebINH43raad ﬁulostltuted

ammJn'il{M roﬁg et& Nﬁg-'gsﬁHngerNH’F%d Ncci&qcar Eﬁplfeglo* éBMenQntable substituted

c acl tanni c aci oxynet h el | ul ose.
ammqntunm@ps pE tb@ﬁmv%ﬁor@@tw&m?wm%ﬂ'm @gﬁé{?'@he’%@m'w

tnethyfl’el?rqﬁ@ buljRthe e%y@héﬂlﬁﬁ%n&hﬁﬂ)laﬁﬁhé/ @ﬁ&l’\éﬁlﬁ)lanﬁﬁe blb@razme
tive c ound erm olvate

benzy{qqgnec (gﬁg naﬂgmmge ne, geg Bd gom Bm\ngxasowelpas amino
acids, 30t belyéiae gnd agjininee Anoexaoiplechf amhwtnoofquatetnav;eammnmomn@n is
N(CH nd solvent. |If the solvent is WD 2009/ 004356

/ GB2008/ 002318 22 water, the solvate may be
conveniently referred to as a hydrate, for exanple, a

If the WRH ¢l @kiBmic,Br hdb a Mﬁcﬁf{ae%roap {vhich Pdé‘}rb@tcgtlor@é (é g |-NH, may be

e conveni ent or desirable to prepare
NH e SAlATRY & foFRecyilh 4 81 EBRFOI9Ag ERemblob o yBagle igofaanic anions

mcludBrlQIt@Fet @ lilmREdNo, thase d&IvaY frelnaie oidwing Mb@‘aﬁetaedsflqdmchlonc
ere Per t

ryarofiprifs PP BdE TS SHEr B af e gPstiB iy picoPRt v R
Exampl@d efsuitable ®rganivesmiana linciuglactiuit eresnot tiied tpsthom @erived trma the

foIIowm?)r E%Q‘k % id! Qée%gk&gplgﬁlc eﬁ%rﬁ& tgg&gic gsrt%”g{ E‘Q Igﬂﬁvmalﬁ:s

roup I ng
pamoig aapic. cByc, phumrm;tarsmgbla m@g@thyd@xmﬁe'p; mwa%ﬁ'ﬁcﬁwam'c

asparﬁ(,e ehi)Sinh AR Mjri\ac, %Elhﬁéllcuﬁ%ﬁ’iﬁ@ otRdt Bﬁﬁ)@ﬁid(@ fumaric,
functional groups can

toluengppieeics MSeRE PR &Qaé‘&s‘@{gﬁ'ﬁpeth?’}?éi ﬁﬂ?a'e'&&xwfg'ssmw valeric,
and gli@yni® eEiﬁw,suw!éﬁﬂ)deerm aalons iHeRie g Uit breStok fimitet thtboke

. suybst ant.i al | ecting the h ecul e.
derlvegjg)’m &\8 |j°|%§'>'{?§rﬁ9l yénerm: B g'f' é%r}nllcvaec car%gx n?ethyg) §|u[52£
Synthesis" (T. Green and P. Wits; 3rd Edltlon John
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 a

complex of solute (e.g. active compound, salt of active compound) and solvent. If the solvent is
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Wl ey and Sons, 1999). 15 For exanple, a hydroxy group
may be protected as an ether (-OR) or an ester
W@ 200063FR) , for exanple, as: a t-butyl etherPCHGB2008/002318
benzyl, benzhydryl (diphenylnethyl), or trityl
(triphenyl methyl) ether; a trlnethyIS|IyI or
t-butyl di methylsilyl ether; 28r an acetyl ester
(-OC(=O) CH3, -0Ac). For exanple an al dehyde or ketone
WaterglrhgléBIvQ@%%@%emoﬂ\tr&ﬁénﬂg Bé?ﬂﬂaggt rafy, fdf%&é’rhple a %gr(\)(s hydrate, a

e ca onyl group (
di- hyqfetec@)ﬁwdtaé%l % a diet her (>C(OR)2), by reaction wth,
for exanple, a prlnary al cohol . The aldehyde or

ket one group ,is readi erated b
1 mey 5 SRV Pl D 8o b S PIsPatRapD: PO REHIe L8 ARl Gp gy i 2
chemfcally gratetted rmarmhanerne cigerioglypegtedied forrof esUsmii hergin, pertains to a

compgér?drglwﬁe?ﬁo%fe %n am ct&ﬁ&% % &%U&%arta??cﬂe&gd ﬁ&ﬂﬂgﬂé&wable

chem(oameOw%IZé(t@il-ISre in Mfmm pf a pratecigdior Q@t@j@g grmjg (also known as a

mask(ed NJ%Q ﬂﬁf@c} a blweggpgloc%ﬁ?rm;ﬁlh Bg}ﬁ o*té’c‘tlﬁéa g Ptgé@ﬁve functional

QFOUPQEQEFLRS\SWIVW@tWWWﬁfeGE?d(’ e?@'ﬂ?:%@)ma'a%%?s@a" be performed,

witholi atffééﬂf@trtﬁ’é ?M{el@?é)ﬂ g?(?'lﬂpdﬁ\e(pr&ﬂb'btw @fgup nBey bR removed, usually |n a
rime Si am

subsqauPR BURHY FURR R Etmﬁger?%a“%ea%ﬂﬁ%*“8?%'%% 816

example] ‘theotéctielGRbUpsdn OrgemiceSynthesis” Fhereehsnt Fhdtus; Bet Bdifiamkyohn

Wuley%@f{%% § 1@E%)Psec) or, in suitabl e cases, as an N oxi de

I exanple, a carboxylic acid group may be

protected as an ester for exanple, as: an C,_, alkyl
For ega;lt\rg% la(krﬁldﬁrxy ?rdTBtnliB&l beep%tﬁéted 8s hn BbY(- OR?&rQJn)esteﬁl ({OC(=O)R), for

Cl-7 trihal oal
exampi €51 3P PAIVRGING: P P, bengERg (Clobpai oy g 6 §aghena‘methv'
ether@d Yihreylsilyl aF Kiyltyl@isietHyls(i ether;@r BeBZatyl et GOC(0)CHs, -OAc).
nltrobenzyl 35 ester); or as an am de, for exanple, as
a nethyl am de. WO 2009/ 004356 PCT/ GB2008/002318 23
For ekample anrgidebydeort Ketavle greupupaynzeyprbiected @t @o eetalps katal, respectively,
L, L : '33? erm f
in wh gﬁ lt%cée rbny I((]gor%? (G @élsﬁ?é)?@{_eg to Q%re't_r%(r P%;?éﬁ Hymaé’é? fth for
exampleng efnantalaghold d&e a@sh@et% kptoaparoup Isygrdi Wege@ﬁ@m By hydrolysis
using Bk @xtdI8 ofwhicl A tﬁ@H@Qé’fﬂﬂ ofBcighe 5 formof a _
prodrug. The term "prodrug", as used herein, pertains
to a conmpound whi ch, when netabolised (e.g. in vivo),
For exarﬁéldsantdhﬂned@%w eﬁhya;etprotectan i @uardple Tasrncahitiy or 4 heethane, for
examgrgn%%aﬁrdetﬁ%a{m I\IINGO (9—5 aebsﬁaﬂ%;{ aYn‘?det (hhangr@Clqg HveNH Cbz);

pr OVI eous
as a tauloxyiastidea(t NIdGO- Qﬁ(cm’e)zabldﬁ -Ber) m%peh%nyég-prop@xmwde (-NHCO-

0C( &éﬁp&%@ 3fis SCNT—‘?BB&C)C’% §-nAbEBnIRERES Mhiad tlﬁHf#iﬁéa; €as a 6-

siologically” accepta I
nitroviegatriowsy areﬁm( H-Hs0)easeeed- Emethyﬁjvlﬁthyowr@% N§H eoch@s a2.2.2-

tnchlc%étﬁylo e (-NATFE) B arl &I low gaMedNHPANcE lad at e acti ve

o S 55 P P e B 4 B0 6

(-&(=0 0OH) in the parent conpound, with, where
opr| , r ot tiv
For eé%)rg % o %a?‘%og(ghc[ep grPH;g m% ‘ﬁé&) o?&te%fasaé?%/es?%rl?cﬁlexgﬁgl‘é és &n Ci7alkyl
ester (e.g. a methyl ester; a t-butyl ester); a Cq.7 hanaIkyI ester (e.g. a C, 7tr|haloalkyl ester); a

triC,.7 alkylsilyl-C1.7 alkyl ester; or a Cs.qaryl-C,.7 alkyl ester (e.g. a benzyl ester; a nitrobenzyl

ester); or as an amide, for example, as a methyl amide.
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15 deprotection if required. Exanples of such
nmetabolically labile esters include those wherein R
W0 2000008686 al kyl (e.g. -Me, -Et); Cl1_7 am noal kpdT/GB2@8/002318
am noet hyl; 2-(N, N-di et hyl am no) et hyl ;
2- (4-norpholino)ethyl); and_acyl oxy-C, _, alkyl (e.g.
acyl oxynet hyl ; acyloxyethyl?3e.g. pi val oyl oxynet hyl ;
acet oxynet hyl ; 1-acet oxyet hyl ;
0 i
For e%n{p&e g‘;ﬂg Qlloﬁfg ﬁmgﬁﬁ{'kf o}e%{eg?élg F? Otﬁl@étggﬂx%*])yf% )%{(/J}rraé‘h% :133 a benzyl

thioetier] @b@eéﬂmstwgbyl@ﬁm&ﬁﬁ'bw

cycl ohexyl - carbonyloxynEthyI

cl oh I b I t h
1 may e BBHT AT DS PGPy PE5. BRI PG gemgpund in he
form df 4-p2cﬁinﬁ?h'yrﬁ!’temy ol xy9 used aeteom pedaiy@taydmpound which, when
etra ro Vi .
o s 5 D RH RGBS L By, o o o
inactive, (>r4|e$$aqtla¢1man dmpyaciing Eorepaubarbul Ry etdvigejadvarBagegus hendling,

adminadtsfi b?m@&%g&ﬂﬁoﬁémé@ i ncl ude phosphonate and
giy ‘ate sal In particular, hydroxy groups (-OH),

can be nmade |nto phosphonate prodrugs by reaction with
For exaply, 86tnb proaylgales péibis of the @lclivevgathpayndiedl. agepsiblbgitally t 0

B T e e
cleavetetd yletd 1he rctive druge| Suchtelstersanay beefodned)byestérificaiemnhipd exaoyple, of
any o&hg %)rb A% d g{ouﬁg f% :85)6%2 H3Re 5r@n%‘iﬂ behe %th where appropriate,

nzyna |ca act ve co ound
prior protagiivnred anmmehea@pg grougs present imibairaeent @Wﬂ@rfollowed by

deproié'c%rﬁ?reﬁU@edaoéﬂaﬁlé%mnﬁetaﬂzd%all?m Lz@terstlﬁ'&udér tA¥elgherein R
e a sugar derivative or other

s Cranby (Rate. G ag rosly! . P8 BRARY s SelfBlayaReo:

2-(4-r¥SipNhER09) U 00T GRI0CH. SARAIDet acykwemyine.gF or
ent e
ovalo BRI o PG PAE T e RS W ot

carbohxymxyﬁdylt ’G(bened))ll’gtdy ethiyk Jsopepbixy- ca(rlE:tn)/loxymghyipylsoprnpp)yy

carbo}'nﬁ?%%/e{h?lp%ﬁpI j )carbgpyhﬁé/me h(/f‘ ﬁat_%c h&g{léar S/ LF% ﬁﬁ%clohexyloxy—
carbopyiexyaei1yl; (1ksly 51exy YTE?PO’(YB}’F)’ethH ﬁﬁ?ﬁhﬂ?ﬂowrﬁaﬂ??)y
carbo?@ﬁ&@ﬁ’?é)hgg Ng?rt]e\e}éaﬁ]?g}%ié%a&ﬁé@carbbﬁﬂ&@ﬁ{hy( Bz), and acetyl
e
(e G BRI REN: R - BEBME PRI oy Rt ng
but not limted to met hanol (MeOH), ethanol (EtOH),
Furtheér SH' %)Dle ro rugtf§1 )r/rls in éa’rph'g%ih%%te agé gpk%lgtggsggf (If&%%mlar, hydroxy
groupg .(am)maumm@aeenm@hemwe em@’nmbwearéon with) | '
t

RIS Lol g bbb Shom O prprie (1

O@H}zh Syflya group can be ¢ eared by phosphotase enzymes durlng metabolism to yield

the active drug with the hydroxy group.

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, the prodrug
may be a sugar derivative or other glycoside conjugate, or may be an amino acid ester

derivative.
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Compounds of the present invention may be synt hesi sed
by reaction of a conpound of Forrmula 15 1: O NH R N
wo-abesd O OH R in which R and RL are as pPEVGBEBP02318
defined, with a conpound of Fornula 2: HN (1)r,
Formula 2 X Rci RC2 in whjch n, Rc', RC2 and X are
as previously defined, in t #b presence of a coupllng
reagent 20 system f or exanple 2-(1 H benzotriazol -
Acronvis) -1, 1,3, 3- tetranethyluron|un1tetraf|uoroborate 2-
H-benzotrlazol 1-yl)-1,1,3,3-tetranmet hyl uroni um
For cqqn@graqachomg@h@@m mosties are represented using well’known abbreviations,

mclud(rﬁlbﬁﬁﬁcgl}ihﬂéﬂ ﬁ?ﬁbngV(Me@téﬁWI 1221 b%pyﬂ@nﬁ’q iso-propyl (iPr), n-butyl (nBu),
e S LSRR SRVt L P55 o,

naphtisyd knaph, meﬂiMXy (aMe[rXp Ethorly (r&@hjabrauoelt(azr) ded agetyl (Ac).
di chl oronet hane, at a tenperature in the range of 0C
to the boiling point of the solvent used. 25

For coRiverientat inaey shemicapoipRInD AretrherepanieyRing wilidsows gbhrgyiations,
mcludpﬁ bﬁymthﬁlﬁé§ﬁ>dmmﬁaﬁ&m\ﬂ§bﬂ|) Qthaabl (Etomoﬁgib%b@n&f(hﬁ@HMé’thyl

an acti vated specles

ety K n (M) e %zeihwkra'eeé&ﬂz%?&?tw@ﬁ@ﬂﬂgéﬁhﬂ'ch'ommetha“e
(methi}leﬂiw&n@msmm) niiffiofRicetit id (THA), dgnetsifbrnkamticd) (DMF),

vl g 08 a0z RS ot BMIQat ed speci s with a

conmpound of Formula 2. Conpounds of Forrmula 1 may be

Synthay, t hesi sed by reaction of a conpound of Formula 3: O
'1——§¥§;1l? R Formula 3 O5in which Rand Rl are as

Comppurssi b thel Bfestst inverdion gray decyipetishd hyfreactiepal 3compoupy offFormula
1. OH

0O

R ‘ 'TJH
Formula 1
N
~ o)

in which R and R" are as previously defined, with a compound of Formula 2:

HN/\q%

Formula 2
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-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.

Alternatively, compounds of the present invention may be synthesised by conversion of a
compound of Formula 1 into an activated species, for example an acid chloride or an activated

ester such as an N-hydroxysuccinimide ester, using well-known methodologies, and reaction of
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O Formula 4 OeROH in which Rand Rl are as
previously defined, or a m xture of a conpound of

wo-00004858 and a conpound of Formula 4, wth BCHOBR@®S/002318

of hydrazine, for exanple hydrazine hydrate,
optionally in the presence of a base, for exanple
triethylam ne, optionally i %t he presence of a
solvent, for 10 exanple industrial methylated spirit,

the acly atg? g&%@% vﬂ%%é{ﬂrﬁﬁuﬁ@@f Fodngg 20f OC to the boiling

ent used. nmpounds of Fornula 3 or
Fornula 4, or mxtures thereof, may be synthesised by

Compb8dfstdf #8rriifla 1 anayePYHthesisdd H§0éeﬁﬂﬁbﬂoﬁa céngnRoRFérowiag: a

5 0-6 15 Oin which Rand K1 are as previously
defined, with a reagent capao f hydrol ysing a
nitrile noiety, for 8ﬁun1hydroxide, in the
presence of a sefve anple water, at a
tenperature iR ) -

synthesised by réactiqn of a conpound of Fornula 6:
H WD 2009/ 004356 PCHY@?%OO8/002318

in whng*eR ewdﬁh.%amrev'guségd'ﬁ\ns?f.%angpﬂé}d. AEGT™

compound of Formula @ O R OFormula 7 in which R
is as previously defilned, in the presence of a base,
for exanple sodi bki de, in a solvent, for
exanpl e nmeth tigpally in the powudnte of a

wat er scavenger, exanpl eO 5 ethyl propionate, at a
tenperature in the range of QIC to the boiling point of
t he sol vent used. Conpofindy of Gkbrnmula 1 may al so be
synt hesi sed by reactio a compound of Forrmula 8: O
R O Fornula 8

in which R and R are 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, 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
1
R " O R Formula 5
o)

in which R and R’ are 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.

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

CN

O
1
R Formula 6
H
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CN Rl in which Rand RL are as previously defined,
Wi th a reagent capable of hydrolysing a nitrile 10
worei0eng43sé or exanpl e sodi um hydr oxi de, in the PCEHEBR®MS/002318
of a solvent, for exanple water, at a tenperature in
the range of 0OC to the boiling p0|nt of the sol vent
used, followed by reaction 86 the resulting
internedlate MAth a source of hydrazine, for exanple
razi ne h a t he range of
nwhghH B et i s FERE Ao 7 ca. " 15°
Conpounds of Fornula 8 may be synt hesi sed by reaction
of a conpound of Forn 9: O R OFornula 9 /P\ORa
0 ORa in which RR previ oustoymaefi ned and Ra is a
Cl al kyl group, witt sfpound of Formula 6, in the

presence of a base, for exanple t I et am
in which RiF anPresiese Rfned; Bitherperace Bt bse IJ% ’eaé’éﬂ%? jm grethoxide,
in a s6I0&MEBE exahPle m?taag&(;eodnemmmhytdé gafesém of atwa’ﬂertseamgart f.urexample
e of - i nt of th

TN UCIET R i 197N R T

synt hesi sed by net hods anal ogous to those descrlbed in

MD 0 6576 25

H?snéj;% A gy %Onips ygﬁwéﬁgé%tgﬂe?& ‘O? h(%ge Bscr ﬁ)?grws
2009/004356 PCT/GBZOO*/002318 27 above in which the
nitrite noiety Formul ae is replaced by ot her
moi eti es capgb] ggnerating a ca&pox Li acid, for
exanpl e ester ¥ aroxam de &nletle ¥ ag precur sor
to the nitrile (e.g.\brom)/5 Conpounds of Fornula 2
are comercial ly avai I"aty nmy be synthesised by
nmet hods reported in the gmdal |iterature.
Conmpounds of the present invention in which Xis CR

in whigh' R and Rtheire bs preeioodly Bxfined, dth a eeagent aapaihte ofinydmtyging amdrile

mone%P%ﬁam%éo@me%%e m&ﬁg E%‘?ﬁgfe%‘# gXIvgrﬂrﬁWe)%n{'er ther Bta

temperature in the range of 0°C to the boiling point of the solvent used, followed by reaction of

the resulting intermediate with a source of hydrazine, for example hydrazine hydrate, at a

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

Compounds of Formula 8 may be synthesised by reaction of a compound of Formula 9:
0O

R 0] Formula 9
F,,ORa
o~ OR,
in which R is as previously defined and R, is a C4 alkyl group, with a compound of Formula 6,
in the presence of a base, for example triethylamine or lithium hexamethyldisilazide, in the
presence of 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 9 may be synthesised by methods analogous to those described in WO
02/26576. ‘

Compounds of Formula 1 may also be synthesised by methods analogous to those described
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Nan{)" N Rl x O 10 Rcl Rc2 Rin which R n, Rc',

RC2, R1L and Rx are as previously defined and RN and
weRRIAssseach individually selected fromthe BCDGB2008/002318

consisting of H optionally substituted Cl1.20 al kyl,

C5_20 aryl, C3_20 heterocyclyl or may together form

an optional |y substituted c3'7 cycloalkyl or

heterocyclyl group, may be synthesised by reaction of

abov«Nn Whi %qwltr%mg%w fﬁl E&%ﬂu@%lgh%lﬁe& bmmeﬁﬂf)i'&i'ésacaégble gf

generlézmz; a Garbaytic fid. dereexampleraster gugars»oméﬁdqm@etl% o1 grecursor to the
rmanQQHQUHQ of Formula HNRN RN2, in which RN and RN2
as previously defined, in the presence of a
coupling reagent system for exanple

Com;%uﬁéd‘bf%ﬂﬁ@b Qlaa% @dmrﬂaer&ﬁla}ly dvalatde or ey baspithesised by methods
rate

oro
rep°rﬁ8Hbﬁ?&ﬁ?rf"gﬁlg'lterituiﬁ) 1,1, 3, 3-tetranet hyl uroni um
hexaf | uor ophosphat e or 20

ComF{?th SELeyd ﬁ'g%‘ém B8 ).ﬂvméh E@sr BRERY ﬂﬁc¢‘¥@ S PRY %eafn amido

oxybe riazole, resence base,
monetemmr@hdhaxstbpwew? befqmsgmeﬁ éy Fpsnua 4&1 vent , for
exanpl e di met hyl acet am de or dlchloronethane, at a
tenperature in the range of OC to the boiling point of

the sol ven o WA 2009/ 004356 PCT/GBZOO8/002318 28
Al t er nat iR ounds of Fornula 10 rfkg/mga 10
synt hesi sed ghver si oy of a corgdund of Fornula 11

into an activat eg 4, for exanpler$h acid
chloride or an acW™ 2yer as an
N- hydr oxysucci ni m @ [ ['l-known
met hodol ogi es, and T tivated species
Wi th a conpound of Formula . 5 Conpounds of
Forrmul a 11 may be synthesi sed by deprotection of a

in whigh &, acR“édR?szhamf R%are @8 ppavivindly défirfedramd [RY" add RY?aare each

mduvnguazf‘ se%c%d?rorqpt%g %‘IJOU%fCOIIT:SCIJ&IﬂE Iof"H ?‘gﬁtiogally substituted Cq.5 alkyl, Cs.z aryl,
Cs.20 heterocyclyl, or may together form an optionally substituted Cs_; cycloalkyl or heterocyclyl

group, may be synthesised by reaction of a compound of Formula 11:

Formula 11

P OH

W
) czR ©

R R

in which R, n, R®', R®, R and R* are as previously defined, with a compound of Formula
HNRM'R™, in which RV and R™? are 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-y1)-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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RI NHNOFormula 12 N'( )~ OROL R1 X O Rcl Re2 R

in which R n, RCl, RC2, R and Rx are as previously
waledovnetseand RO1 is a Cl4 al kyl group, using ROI/aB8R008/002318

known net hodol ogi es, for exanpl e base-catal ysed

hydrolysis in the presence of a source of hydroxide,

for exanpl e sodi um or Iithiaﬁwhydroxide, in the

presence of a solvent, for exanple water and/or

Alterntaf;r‘\;er )ﬁggrﬂ{)&{nﬂg @P%orﬂjlaq Otrﬁm é}lnfhre?séd"b)t &ﬁwér@f&g &f 8koMbound of

sol vent ‘used
Formt@ﬁﬂ)mérsa@waqeé SReAies. m ewypl%én §9ﬁpwe%qes<§@nchtwﬂted ester such as

an N-WHM&lrﬁiﬁe EQtéméblﬁ? Well¥ndWitmptheydIeYisd, ¥ind AR6E0N dIek activated
net hods. a HNRN RN2 are
SPecigiiie? E‘?’Bﬁ’quﬁ? Qg'g?rf“éf% %ngﬁ may be synt hesised by

nmet hods reported in the chemcal literature. 20
CompoH gxPs V\ﬁ'&%ﬁmﬁg 1H Prﬁag ggﬁtné éer&\ﬁgrbtegrggaﬁ'tt (geh Y &rgtﬁéeb M’?‘)f

comp@undFeleomla‘le@ex@rnpw a:mmnwad ofFformpaf2n Rl RC2 i n
which R n, RC, BC2 and R are as previously defined,
may be synthesiseo by deprotection of WO 2009/ 004356
PCT/ GB2008/ 082348 ~a® a protected form of a conpound

of For mul aR] exanpl e a conpound of Fornula 14
ORI NH iN ~ Forgula 14 N O-Niermula 12
o1
R o)
RETRE? R

in which R, n, R®', R®?, R' and R* are as previously defined and R”' is a C,4 alkyl group, using
well known methodologies, for example base-catalysed hydrolysis in the presence of a source
of hydroxide, for example sodium or lithium hydroxide, in the presence of a solvent, for example
water and/or tetrahydrofuran, at a temperature in the range of 0°C to the boiling point of the

solvent used.

Compounds of Formula 12 may be synthesised from compounds of Formula 1 by the previously

described methods.

Compounds of Formula HNRV'R™ are commercially available or may be synthesised by

methods reported in the chemical literature.

Compounds of the present invention in which X is NH and which may therefore be represented

by Formula 13:

Formula 13

in which R, n, R®', R? and R are as previously defined, may be synthesised by deprotection of
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Rci Rc2 1O Me _Me in which n, RC, RC2 and Rl are as
previ ously defined, using well known nethodol ogi es,
W0 o009/0e488hpl e aci d- cat al ysed cl eavage, in the PCEEBA®E002318
of an acid, for exanple trifluoroacetic acid or 5
hydrochl oric acid, in the pégsence of a solvent, for
exanpl e di chl oronet hane or hanol and/or water, at a
tenperature in the range of 0OC to the boiling point of
a proteb8d %PJT‘IY)?QEOM%S&%d SFRORAHAGS f&fexgﬂf)l@lé' &Jn%uﬁ@bff Rfmula 14:

synt hesi sed from conmpounds of Formula 1 by t

previ ously des' i bed nmet hods. 10 Conpounds of t he

present in ¢ which X is NRx, in which Rx is an

acyl noig ch may therefore be represented
iNONYr, Formula 15 R N

Rcs ~ Rcl Rc2 01 in wjich R n, RC, RC2 and Rl are

as previously de S S )i s sel ected fromthe

group 15 consisti if o ngéall% stf?ﬁ?@d4c 20

al kyl, C5_20 aryl : , may be

synt hesi sed by reaction of g@re0 dW%f Formula 13

with a conmpound of Fornula RC3 X, I'n  which RC3 is as
in whlﬂlﬁ awkfdmcfzwndea“ iareeab prodously defined; wising blet kh@@avimathodelogigs, for
examPﬁ acu% r?g(é glg?%é;%gﬁ%e pc’rggé?mcg%f &h%c% Por eg(ghhf%Q%Jo}/oa'c&lc acid or
hydrocmlorexaqn imnthe eresencedifiasolyettpipr exam}m%nﬁirweron@mang ®apthgnql gnd/or
watert gf tPlrnpg‘r%{ﬂJ m%e f%n?@ EV @elto tﬁe%oﬂﬁ? %Hﬂ{ & the solvent used.

onet hane, a tenperature 1 n the range of

OC to the boiling point of the solvent used. Conpounds

Com&ﬁnfﬁf'ﬁé}rﬁlm% bRISONRESIRTohPddmboatdd dfaHdrBuIB™M byae BEviously
ynt hesi sed by néthods reported in the chem ca

deSCflbief' glefiodfe. WO 2009/ 004356 PCT/ GB2008/ 002318 30

Conpounds of Formula 15 nmay al so be synthesised by
Comp[sz(ﬁral1 gclf.f%]ﬁ e %8& %lrj'lrll%wv\ﬁh i g%g in \évﬁlgh Wgrse%n %&Pﬂﬂgg&ngnd which
may ttlerbioreclol represefited py Esemde1Df a coupl i ng reagent

system for exagple

2- (1FLbenzotr|aAoI 1-yl)-1,1, 3, 3-tetramet hyl uroni um

N
l-1-yl)-1,1, 3, 3-tetranet hyl uroni um

in which R, n, R®", R®? and R’ are as previously defined and R®® is selected from the group
consisting of optionally substituted C. alkyl, Cs.0 aryl and Cj.20 heterocyclyl, may be
synthesised by reaction of a compound of Formula 13 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.
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a base, for exanple diisopropylethylamne, in a
sol vent, for exanpl e dinethyl acetam de or
walt@blbowssret hane, at a tenperature in the rangeCDGBR@S/002318

to the boiling point of the solvent used. Conpounds

of Formula RC3CO2H are conmercially avail able or may

be synt hesised by 10 nethod§0reported in the chem ca

;Lteaature. Compounds of the present invention in
_ : ' . : .
CompOha s FonyR ey s Bergintitsiod oA 01 8 bop By R Flimui 1
with aFesmnoliad aiFFormulaR“ICQH; in which\RD iFas ﬁwwiausﬂsdefmeiain¥hq Rreggnce of
a couphrfdNBagdre &s%n‘?,gor]e'iahﬁle@1_¢—ntbeRzotﬂazoR¢:L'I)-1RC,Z&’SMQ;nF&hWanium

as reV|ousI£ defi ned is 0 or S and RN3 is_ sel ctqg
tetrafiuprghpraten &-(1f0apFOLBRET bV 2ot ted BPFES‘M'&H”V"&G%@P‘?‘FB@E’&" ate or
(dimellaAinabrdpi jeth@barBEdiiatidd hyairathicadal ytrekytreorotddzple, innthy pissence of

synt hesi sed. by r t.ion _af : :

a bas) B ORI sEHEP IR “RREREY Bioril SRR eliger
dichlcréraetasne ata temperaturdéd thaeahgeiaf 0t the beibncreingfof the solvent used.
sol vent, for exanple dichloronethane, at a tenperature
in the range of 0OC to the boiling point of the sol vent

Compesieds of F20mde i5itPuitkare Lommernialiy aRNGREPr Bak be Seesised oy
methGeabbEHd8h Ble JABMicRAItSYRtd1esi sed by methods reported
In the chemcal literature. Conpounds of the present
invention in which Xis NRx, in which Rx is a sulfonyl
CompBih&¢ ¥ thépdserd nvehiidahn tmh dd1e Nef an evhlee R™eparesaidbed thinamido

. Formula 17: 009/ 004356, PCT/ (B2008,002318 31 0 R
moietyy ang "d“"rfb’i“%%lﬁ)’ei"fe%ﬁiepﬁsf"‘eﬁ%%ﬁ?% 0 in which R
n, RC, RC2 and Rl are as previously defined and RS
is selected fronjthe group

Formula 16

in which R, n, R%", R®2 and R are as previously defined, Y is O or S and R" is selected from
the group consisting of optionally substituted C1.20 alkyl, Cs.20 aryl and Cs.2 heterocyclyl, may be
synthesised by reaction of a compound of Formula 13 with a compound of Formula R™NCY, in
which Y and R™ are as previously defined, in the presence of a solvent, for example

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

Compounds of Formula R¥NCY are commercially available or may be synthesised by methods

reported in the chemical literature.

Compounds of the present invention in which X is NRX, in which R* is a sulfonyl moiety, and

which may therefore be represented by Formula 17:
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consi sting of optionally substituted C1_20 al kyl,

C5-20 aryl and C3_20 heterocyclyl, may be synthesised
whoopeessé on of a conpound of Formula 13 with BCT/GB2008/002318

conmpound of Formula RS SQ2CI, 5 in which RS is as

previously defined, optionally in the presence of a

base, for exanple pyridine,31triethylan1ne or

di i sopropyl ethylamne, in the presence of a solvent,

for exanple dichlgronethane, at a tenperature in the

range of OC to the]|boiling point of the solvent used.

Conpounds of A egyRs1SO2C1 are commercial ly

avai | abl e Br ynt hesi sed by 10 net hods reported

3 ature Conpounds Bdrmubd7present
invention in which(X is NRX in which Rx is selected

fromthe group con dpli onal Iy substituted
Cl 20 al kyl or C3_20 cl yl, angswhi ch may
therefore be represe Rdy orﬁD@gflS: O RNH iNO
Fornula 18 N RC5 Rl Y RC1 4 O15 in which R,

n, RC, RC2 and Rl are as previously deflned and RC4
in whiainB, RES" R%B apd & arerasi prédouslyl definesednd R e i Selestadtitee e grqyp

consu%@&%% (%'tlbﬂ?lygggﬂ é‘&g@bei"%?%" to3 léhﬁ’%hci e rr%g‘.eﬂé?o&g Ia}n%’ be

synth%ﬁrseémyurww of %mmquogpéﬁpru'aﬁéw@w"mﬂun pf Formula R*'S0;C,

in whlhﬁke‘r@sy ErldeWouQ Qéfihed, émi}éneblﬁ irbth8 bhashsast ahiésé gacéxampleqyridine,
oun 0

rmuj a of Formula 20
iR R Sopr AP EB e bebeCa Y DA 49T
dichloR@hdtRgid, at ditebriperdiire SEN6 eangb of0ICetd Wes nglinggm®init of thé eolvent used.

exanpl e sodi um cyanobor ohydri de or sodi um
tri acet oxyborohydride, in the presence of a solvent,
Compoondssot &opha REISCaGLAre coptmewiaily byailable thmap be sentbesiset! ban
| e acetic acid, at a
'nahﬁﬁn%xﬁé ﬂl%gkﬂe%%énﬁgﬁﬂg of OCto the b0|I|ng poi nt of
t he sol vent used. WO 2009/004356 PCT/ GB2008/ 002318 32
CompeQRdRas1 Wpr@i@erﬁ'ﬁﬂr&hﬂoﬁ |rR@41lea¥ én WhiBRX & stldcted from the group

cons&wgtohgok%lgﬂ%l& S&:‘WWP? r,éetqhy'aor g roc ITR, o?‘g 3 hIrCﬁI?TQJ tf? efore be

represemtegirtyl Ronmula "8hi ch X is CR' RY, in WhICh Rx |s
optionally substitgted 5 sulfonami no and RY is H may
be represented by |Formula 19: O

Formula 18
7N
q%
RCS

N
N
R k)(
Ct CZ\ILi“

R™'R

in which R, n, R%", R2 and R are as previously defined and R®* and R® are each individually
selected from the group consisting of H, optionally substituted C1.29 alkyl, Cs.20 aryl, Cs.20
heterocyclyl, or may together form an optionally substituted Cs.; cycloalkyl or heterocyclyl group,
may be synthesised by reaction of a compound of Formula 13 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.



RNH iN OFormula 19 ORs2 1 'S RN~ NRC1 Rc2 RM
4 in which R RCl, RC2 and Rl are as previously
waledovnessand RN is selected fromthe group cRPCBEGBRI0RHO2318
of optionally substituted C1_20 al kyl, C5.20 aryl and
C3.20 heterocyclyl, and RS2 _js 10 selected fromthe
group consi sting of optionap?y substituted Cl1_20
al kyl, C5_20 aryl and C3-20 heterocyclyl, my be
v ol :
C°mp§3}4i‘1‘§{ﬁ$ﬁﬁ@gr RIS bledBrfther Bl itER Rcr%ﬁaﬁ?zy FHirgsideti of
methagdsiteraied ibthe ChemigRlAIta®g®OPCl , in which RS2 is as
previously defined, optionally in the presence of a
base, for exanple pyridin triethylamne o
Compgundshaf pyPEah IV aRoNdn Whigh Xie CRER p e ig™ Groptionally substituted
5 uiforfaﬂi.rv&é}id RYi9H mxsEeBredbmbl By Po@iUATE, at a tenperature
in the range of 0C ANY t he oi ling point of the
sol vent used. The «onpound of forrmula 20 may be
synt hesi zed a N?sed above. Use 20 The present
i nvention R §s ao i ve compounds, specifically,
active in inh NG he aptivity of RARRa1dhe term
"active" as used h Hrt ai ns to conpounds whi ch
are capabl e of inhibi hg PARP acthvity, and
specifically includeg h Cunpo ndsSyRth intrinsic
activity (drugs) as DxZ 0087 004356
PCT/ GB2008/ 002318 33 prodrugﬁmgﬁ?§ compounds,
whi ch prodrugs may themsel ves exhibit little or no
intrinsic activity.

in which R, R®", R® and R! are as previously defined and R™ is selected from the group
consisting of optionally substituted C1. alkyl, Cs.z aryl and Ca.20 heterocyclyl, and R% is

10 selected from the group consisting of optionally substituted C1.50 alkyl, Cs.2 aryl and Cs.20

heterocyclyl, may be synthesised by reaction of a compound of Formula 20:

Formula 20

NH,
R(:1 RCZ
with a compound of Formula R$2S0,Cl, in which R%? is as previously defined, optionally in the
presence of a base, for example pyridine, triethylamine or diisopropylethylamine, in the
15 presence of a solvent, for example dichloromethane, at a temperature in the range of 0°C to the
boiling point of the solvent used. The compound of formula 20 may be synthesized as

discussed above.

Use
20 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
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One assay which may conveniently be used in order to
assess the PARP inhibition offered by a 5 particular
W@opowmsss i s described in the exanpl es bel ow. A¢EGB2008/002318
present invention further provides a nethod of
inhibiting the activity of PARP in acell, conprising
contacting said cell with afdeffective annunt of an
active conmpound, preferably in the formof a
Proc B o RISRAb R D o SR NGE
activity. sanple of cells may be grown in vitro and an active
compound brought into contact with said cells, and

One %sggwg{nf Ergr%ly %fonvtgﬂfeaﬁ)f g(?l? eH dn %rﬁﬁrhtgtgggqs% %lﬁlo\ﬁ@lgg n Ilbmon offered by a
particelaf esrhpdind i descrilyeddn theteixanaplempelbe. det er m ned Wher e

the 15 active conmpound is found to exert an influence

on the cells, this my be used as a prognostic or
The présegtiowntion futthkreproddes heetbpd plonkibiting the igetivity 9HBARA in acell,
compﬂﬁﬁ Q%Zﬁ‘ﬂf\? L4i8 @E“ Weh &h Qf?gclnfeném&ﬁf 5fydn%t|§@!:dr§pouﬁa r&€rably in

The term "treatnent”, as
the foBRE? ﬁh‘?fﬁ‘aﬁﬁé'ce'g/rﬁcéﬁﬁta%? CoTPRASHtiPPrg Suchoa Agthod 6‘??!/ "be practised in
vitro ¢G4 tidd.ns generally to 20 treatnent and therapy,
whet her of a human or an aninmal (e.g. in veterinary
applications), in which sone desired therapeutic
For edrfifie,ta sasnphecdfi cellentay be groexampire and areadtivhicbinpownd todughhiato
con’(aelr Wi ?hs%?’dsce% an#iQﬁe g@&gbftth@&mﬁﬂqd bﬁ‘ %HQ @élls‘%b‘s@rqgé:t AOEamples of

ress, a halt he rat

“effegr dhgr anseunt oBPMA |FQﬂaéIteiﬁ9ﬁe‘bF‘ qqeéta'@d'ﬁm PAbPEL d%tﬁr@"&?r NVlgre the

activd &b@n&gﬂéﬂstfb% to Bk&RbARALerRE oﬁtl’@déﬂ@)ﬂl\@ﬁ{a%/_%e fﬁ%@@é‘s! & prognostic or
(i rophylaxis) is also included

diagrogls Tarker ! 1 el AP FRMPRINd MEegds Haregiien g patot papying colls
ofmégymngnagr%@gconjunctlon with known therapeutic
nmeans means i ncl ude cytotoxic regi nmes of drugs
and/or ionising radiation as used in the treatnent of
The telinf freaterent”casiesed Heygies.thd conpext ofi teealing a conditioacpertains generally to

treatrﬁgﬂ%%‘{ﬂ\%?apg%ﬁetﬁé}%% hhl‘?\ﬁrq 8f grﬂédnrﬂ&l?e %;eﬂ vatehih mﬁ@%ﬁ&fcaﬁ)ons) in

ancer c erapy reat
which seotedhsirechtherapguiseiest i gehievetlsfer RN, wghlbléorgof the progress of

the c&r@&%}n ezfrﬂﬂncludés"b?%@@tﬁlem il tH® fét@@ﬂﬁégre@ﬁ‘ha@fn th8 tate kNMYgtess,
at | ng ents

amelaigh A e CEBNGAS L G CEHBEp GITEM 58 PEETRY PR measure

(i.e. pistglakiB) ik aRatimongle@ancer. Active conpounds may al so be
used as cell culture additives to inhibit PARP, for
exanple, in 35 order to sensitize cells to known

The teimetadiunelf apesed hereig estates torthe vee afianiiyercedipqundsrin conjunction with

knowb iﬁeiéﬂ'&%ﬁé Fhebrqs §dc'grnq)eanmc%99 % 048 rﬁg 6%@%@9?&%9

ct1ve conpounds al so be use art of an
radiatjgrt aspusgd yuipe tregimesk afrAifesent cancsr Wees-t'g paalétl ar thepstive compounds

are kWO BYotehtisB e é’@ﬁaﬁs bﬂhsrﬁunhtﬁzr bﬂ déﬂbéf chembeeiby trehtir@hts, which
treatment with } fc mpoy

mclude the topoisomerase class of poisons (e g. topotecan irinotecan, rubitecan), most of the

known alkylating agents (e.g. DTIC, temozolamide) and platinum based drugs (e.g. carboplatin,

cisplatin) used in treating cancer.

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

vitro.
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question. 5 Adm nistration The active conpound or
phar maceuti cal conposition conprising the active
W@ ovpowmsss may be administered to a subject byPERGB2008/002318

conveni ent route of adm nistration, whether
system cally/ peripherally or at the site of desired
action, including but not | Pited to, oral (e.qg. by
i ngestion); 10 topical (including e.g. transdernal,
i ntranasal, ocular, buccal, and sublingual); pulnonary
(e.g. by |nhalat|on or |nsufflat|on t herapy usi ng

Activeecagnpogindsimeyslep be asefl as pardi@n imyitie Assay. fAoRE@MPle; mraw to

deterf@iwtther RREFIMARE Rbst isf IRElY X BERREfrorR YedtheRCithRe compound in
i ncl udi ng subcut aneous, intradermal, intranuscular,

questioft r avenous, |ntraarter|al |ntracard|ac |ntrathecal,
i ntraspinal, intracapsular, subcapsul ar
.|ntraorb|tal i ntraperitoneal, intratracheal

AmIlJSteatQ0 oyl ar . intraarticul ar, subarachnoid, 15 and
The acmercamtpeumabr phaymagepticah toraposiiod spoprisifgihe estiyasbapound may be
ad mlrﬁs{Qr%E {5 g?{ﬂé&t }S% QR%!;&RF&\HM%GME ?f adn |n|yF§|oﬁ %(ﬁﬁér s??f¥ml%§lly/

a verte ani mal
peripherallys ﬁt thg éntgof Qgsw%aqﬁ@g 'W'@'”Qﬂb% gﬁtsl[r@ied to, oraé‘e g. aPy mgestlon)
toplchQHél‘i')lmg &Y' trdMBdérfhal intRnASH R )lar, (baéﬁan @nd eulfing@al §lp@inonary (e.g.

equi ne
by AR PSR e ?ngn%é/er%%' S o aifagr pagey rocal
vaginBRparestetal, for%iababotim%ecmm mplading sgbcutzmedld, mtradermal,

intran%%%:%l gfra%?po%a mgéégpo%p br\trg{hfegalh#@%ina jntracapsular

pPOSSi
subcapsnipomhrdo-:boalbetranhntqnegt @ﬁretﬂaczhle@lnsubCWCUIas "pira@rt@mbl%b@réchm'i
and uﬁfa@ﬁéﬁfkﬁ bylifhpi@ft & aRRBSTRE Bxtnh A& lsubQERRBLSY SNnttfin@cularl dy
or mu tlong conprising at |east one active conpoun
25 as defined above, together with one or nore

The sDBj@EtTRGABHE 4 6@Jahbbte’i%ﬁ %ﬁﬁ’rﬂma&/e&@ﬁr’éte&ﬂﬁnal,ﬁéﬂném&m S, rodent (e.g. a
exc |g|ents illers

auinef P B aEeh et Pt PRl AL [0 aetsEh g Be A E8) fene 0.2
cat), é’cnmu’(eIQOa hbss ) agkimates dimian (efge aamdnkeyiof app), iaonerkey (epg.megrmoset,
e [ P t pr esent

oo TR S o nEE L6 L U5, fon .
conp03|t|ons as defined above, 30 and nethods of
Formlli ,gg a pharnaceutical conposition conprising
at | east one active

—aam q ound, as.defipe%
Whilegbi B3I 56 1RcACti ERTRSHEC (R D B BRI AR | [P FIpDle o prosent
it as élﬁlﬁéﬁflﬁhb@&hl%l@arhbb@ﬁcﬁ\ (e. gﬁ‘Whﬂlaﬁﬁﬁ)&ombtiéﬁﬁg‘:‘ﬁtﬂeasadn'\mmalne sompound,

I
as oo Tisv iy Lo Bl e BRI et b A A8 EE R ESRRRES. Bt
excipfeatst diuestst iilecso hyftens d&abilisers epresdregtive g Bibgoante oF pihghrg\aterials well
oon 353 SORESP ok TSR WD R B PEARSC e
with the tissues of a subject (e.g. human) w thout

Thus et%& Sﬁe%ér\‘tf?n\feﬂﬁérpﬁjhb(er pV@ld%@ PRAPRESHRaRGH, p%ﬁ&%é@@é}%a above,

Irritat] on, response, oOr ot her n}
and re%hsgﬂsméaﬁ a2 pé‘afmaecﬁg AL EUNRASHIAN SoPRISNgG AL g a‘ least one active
comd@eﬁtﬁfasuéfneﬁl@bbeé itayetieaaith oae of rasre phamhguativhlly adceptablasarriers,

excnplen§s bl?f?ers a81u9§ ttg bska%lillisjarg, ér%‘?he‘? %%eeria%f, a\p&l,s%gbed 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,
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conpati ble with the other ingredients of the
formulation. 5 Suitable carriers, diluents,
we@x@opdent s, etc. can be found in standard PCT/GB2008/002318
phar maceutical texts. See, for exanple, "Handbook of
Phar maceutical Additives" 2nd Edition (eds. M Ash
and |I. Ash), 2001 (Synapse ﬁnfornatlon Resour ces,
Inc., Endicott, New York, USA), "Rem ngton's

|rr|tat|E$|~I aaﬁl@ﬁ%erg%doﬁ% OFS{hEPSrgﬁwlcﬁg plﬁ%{ldd QQmH%HQJrate with ar reasonable

benefd/fnsmfs nEaeluedrderl excipignpistg st alsmaﬁ ‘agraptahie’ 'q@\g&en%ﬁf being
compyb@e v el ter didyYs SFARYVRRh@atldny be presented in unit
dosage formand nay be prepared by any nethods well
known in the art of pharmacy. Such nethods include the
Suita5ie egrriefs, Hilueng] OEipionts) etcasshame fatinddn stahdard phanmeaceativablexts. See,

for exg@e@sté-gapggar r Ié?"iar\’\n't]alﬁgu lcaflpdsd‘t %éétr grfd @n{fﬁono(ﬁd% leAgp and I Ash),
2001 {BypapseciptreatidnyRasnirces. oy, Ealdrstoit rNewbers] YSA) | R@wn@ton $1t 0
PharmtateffiPSLighde@” 2biaeedgfah' eanéuanw.lmnnm Wiifikids 92000 and

carriers or IVI solid carriers or both, and
“Hanqbieek of Rh%@é%‘aﬁ' X@H'ﬁb‘ﬁné”‘i Aditiosy 3%t . For nul ati ons
may be in the formof Iiquids, solutions, suspensions

o TR BL e b B e . e PRI W osmrc
any nsdﬂmm@iwdl ®novesin tﬂé')aqn efs;smrm:my, Socimmethots incigdé the stestefdsinging into
asso%atlé)n rt'ﬁ’e? ac%per é‘d/rf?pou% %\;Itﬁ ’t (93?%2 ¥vh|cﬁtcbl‘?§|ﬂjtesoédesor rpd?!a ?é(?e%sory

uarit es, oOr ae ations suit
ingredierts. Iagﬁmqqalsﬁséqrmmtlg@ ge ,prqg?reid@gé@tﬂprmly) aqddytlrba;ely bringing into
assod?ét%ﬁ %QJ Sfv@Sorbink Hith liq@bArfiers U fnedpdi¢iaed soiRTarrRACH®om, and

| ets, each containing a predeterm ned anmount of
themtn%cezwadﬁaw BoRPOHFd; as a powder or granules; as a
sol ution or suspension in an agueous or non- agqueous

Form&%ﬁ%{s%aﬁ&rﬁ iﬁ?rrqafghni? Ia} I@h@_fssvﬁm%hﬁons asu eg%ﬁr@ esmu%ong ell%rs Syrups,
tabletel Ie@etnlges \graniesagovalepa Sapsules, ¢@b¢tetp||lmympwlm§gpmltones
a [
poss 1 RN 808, o R 5580 AR BRI s,
ebd@mmpnégs@@dﬁablets may be prepared by conpressing in a
sui tabl e machi ne the active conpound in a free-flow ng
form such as a powder . or rangles, . optiopal | i xed .
Formylaians HEARlR o BreL UM atspion (6.8 bY [g6stisBhay e pisbppled as discrete
units 8GdhCAsapSéd) ch@ets dritatgets amth contdiyidg axyquietpyines taimplnt of the
aCt'V?ﬁoﬂp&é’Pés%sﬁ ;?ov#grerr‘ssqrgndleds ayg Q&ISJVO(n r%u#e%gtoﬁ%ean aqueous or non-

ose,
aqueplsd@pidacrads; anl ailsn-watan figuid emglsnormgﬁ @@tw-glt I@al'(hqr@ulswwag a bolus;

: ggglgg@grants 35 (e.g. sodiumstarch
asanlé&&%%(” cross-1linked povi done, cross-1linked sodi um

carboxynethyl cellul ose); surface-active or

A tabfdh fa§bE 'rrwe%ﬂ/ cWNieTntl&Gal meanY, 8. (&r@resﬁcﬁddrdﬁbldh@ro}bhonally with one
sul fate and. WD 2009/ 004 ? PCT/ 2008/00 318 % nain a
or EP ASESTAY IBEIE: LOMMETHY PP GY S JBLRFa IS OB HP

suitalfle h’)édhiﬁe(wéearo‘,ﬂmtcﬂnpwod in acfrexcficing fivimh daddh as a powder or granules,
optionally mixed with one or more binders (e.g. povidone, gelatin, acacia, sorbitol, tragacanth,
hydroxypropyimethyl cellulose); fillers or diluents (e.g. lactose, microcrystalline cellulose,
calcium hydrogen phosphate); lubricants (e.g. magnesium stearate, talc, silica); disintegrants
(e.g. sodium starch glycolate, cross-linked povidone, cross-linked sodium carboxymethyl

cellulose); surface-active or dispersing or wetting agents (e.g., sodium lauryl sulfate); and
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tabl ets may be nade by nolding in a suitable nmachine a
m xture of the powdered conpound noistened with an
WO p@eoo43squi d di l uent. The tabl ets nmay opti onabdT/GB2008/002318
coated or scored and may be fornulated so as to
provide slow or controlled release of the active
conpound therein using, 5 f 8f exanpl e,
hydr oxypr opyl met hyl cel lul ose in varying proportions

preseF\Bh‘RJsc(X dFr‘m{t)m %gér'oéﬁ%nfﬂtf%ﬁ%yl RhdrdlyBenzbaf! E‘Jrﬁlc%&ﬂ Molded

n-enteric coating

tabletprr@v|beena{d>é|byagcédlnwnmtgblefnach'n%awtur@tqﬁ&}e R%ﬂﬁre@r?@mpound
mmstérﬁéamﬁfhrhn i@t Micediluens ThEitdbid¥ Ma @btldnaw epdoated or scored and may

e ot 5 5 i o R g T AP BB o v
for exampleeytiroxypropgimetryLicgiieinse inrvaryingtpraportiqne talpnoyide tleldelsived release
profi I$ alsatbleltsglgla%oﬁ't%ngwy beﬁ%{)\ﬂééu W|tho£r} &Lérlc d%laﬁﬁ fbaﬁrb\y &é Veleagﬁ in parts of

essli ng
tmam&@ﬂwrﬁandmgﬁomadadhe3|ve plaster i mpr egnat ed mnth
active conpounds and optionally one or nore
exci pients or diluents. 15 Fornul ati ons suita

f
Formweﬁmnééwt%ﬁor]t%?bqqnawstrqﬁw feg- ﬁﬁawrmﬂ'cmra%aﬁag eﬂ@fgﬁucca' and

subhn@@&fpﬁﬂaﬁ b8 ¢prinlRtedasstdnvsnt@enperdast, suspensi dnﬁlbﬂéleqbohlaién solution,
sucr.ose .a acant astilles
past, GEnsr ol ARESPRE oo Ao 2e0n s OB ey e B agressing
such asa gahdzige or aditbsiyk ptaster mpregnagagorithsastieencbmnoads 2nd eptidnally one
rlsing the active conmpound in a
ornmﬂggigﬁgﬁbﬁsﬁﬁg ‘carrier. 20 Formul ations suitable for
topical admnistration to the eye al so include eye

Form@afne sWdlicloPtopli8l adhtihistrtion RS Hadtn lﬁclﬁheﬂéﬁn\gj@ﬁic&ﬁpnsmg the
suspended in a suitable carrier, g C allg an ag eQus

activeABHRG Myafiavpred Dagie: Yaia YRR AT POEIAR JPPRFO. pastles

comp§islhg ﬁ\b|aet|\fe!3¢’onip@ﬁadi inahmhett ISdsisaduiciv Bs galbtir ridglydeein agusudrese and

scao iR herh AR GERA0 R BVER aDBE Bl
to about 500 microns which 1is adn1n|stered in the

Formgg‘{;gﬁgr héblé’%hﬁ% ﬂégnﬁlmbﬁatlbﬁlf@tﬂe ele Siso méluﬁégﬂléjdrops wherein the

tron t nasa Passa ge froma contai ner
activeygomreeng isviRse! VRS PesusPasies ifpa pglaplesarissspegilly #p|agueous solvent

for thé &t lcaibei. Wherein the carrier is a liquid for

adm ni stration as, for exanple, nasal spray, nasa

drops, or by aerosol adm ni stration by nebuliser,
Formhlﬁﬁdnsd;eitatﬂmﬁm nssab adroinisirat®nl, whereinghetartidrés asolidymclude a coarse
powdsr ﬁg)or’ﬁqup%l’tllcg% S|:z:% g&égﬂ%%b‘ﬁ tf‘?‘é#ah@% of eggt; ZSOatg1 ﬁ%g%t?b() ﬂf érgﬁk which
is adngprsaa]ecf inding @amqgggwhlprg@@ffpgtgken wiet by nepid inhatatigp thsough the nasal
passacg‘é' fFo‘?lﬂa) r@%r?%ﬂ@redf ltt%nﬁowd%HﬁJid BiSse BB EhORQR Tdutia IO TRt biaiiéhs

trich uor onet hane, di chor o- tetrafluoroethan
wherein feRarrier is@ dawid fer adr@plﬁtéqtlog @thab@@n@l% pasal gpray, nasal drops, or by

aerodoPadmbthigt-atRA Dy FebliRBY, icfugs ab@ddus at oiRdGiunoE df i apfivey t@mpound.
the skin include ointnents, creans, and WO 2009/ 004356
PCT/ GB2008/ 002318 37

Formulations suitable for administration by inhalation include those presented as an aerosol

spray from a pressurised pack, with the use of a suitable propellant, such as
dichlorodifluoromethane, trichlorofluoromethane, dichoro-tetrafluoroethane, carbon dioxide, or

other suitable gases.

Formulations suitable for topical administration via the skin include ointments, creams, and
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emul sions. Wien fornmulated in an ointnment, the active

conpound may optionally be enployed wth either a
W@2009064366 ¢ or a water-m sci bl e oi nt nent base. PCT/GB2008/002318

Al ternatively, the active conpounds nay be fornul ated

inacreamwth an oil-in-water cream base. |f

desired, the aqueous phase 8f the cream base may

|nclude for exanple at | east about 30% w w of a

emul rs hdernlfgr Ia‘%&p IR an omtr%ent tﬁe%gtl\lgl c%ﬁ@gbnmgy QI?IOEM t&'employed

drox groups such’
with emt]eramrgara_ff idc Qr @Water-rmsmmlq @htmeg\blpamet Alterngﬁl eﬂ'@ acljyggcompounds

may t%ﬁ)%nﬁlﬁw ﬁ\rbecrg.J:lM Wﬂh aﬁrﬂ)ﬂ-lrmvgtb%r@%tbagé el@fiesnr@ﬁ' Qhé Qélie%aé phase of

ations desirab % i nclude a co
g

the CreAMARES TR BELB POTBIPIo HEE 2PP G0 M8 PAYTY S 2o, i
an al&amneumg twdboHere Hybn@xﬁ lgkdup® Esu@id%&fro@ﬂs‘rﬁ@ly@dl BuiteRs 1,3-diol,

h | d
oGS ELPh e RSP SR DS R
formuiatibnainay eebirably indusipiacaimpennd wln|dnenftaheeanausyrpphraglepamasvati0n of
the a%% cgrﬂgwnﬁ tr?rggrcm thd gl{ ;T%F 8t|h¥r eﬁfecte@ %a@ E&%plégbwcﬂﬁdér@nal

nprises a mxture
penetmtloatenmametts inghede cbrnemlwlioeﬂe am f?'fﬁeq analeguesn oi |l or
mnth both a fat and an oil. Preferably, a hydrophlllc

Isifier is 1included to%ether W t b
WhergGRIF? &F 2 avicehe RUHEn dee ARy Pk Bpionply Ggfies erely an
emulﬁﬁéi?(ﬁﬁér@%ekﬁo%aﬁ, ae émdl@erbtptoh it &ray @binpdsed aamikate of at least one

emul%fggntF iag toﬁ'gﬁ ﬁgk\g‘ﬁh%otﬁ &a‘;{)agémahg O{’r %rgtn?%tr%ydmﬁhlhc emulsifier is
includeddogdeltteer witk atlipgmtillveamuidifieh whieh agﬁslas anséﬁtxdtself dtis r&i@lré@rfejfrred to

mcluc[e:;beotr'?‘grr Gi P%ld?%fg\} gfgéi ﬁ‘hef’ Xﬁ@&n&blﬁér(@ Qith G?ﬁ@wdﬁff‘ht‘éﬂhé&(s?ﬁake up

ase he ¢ream fornul ati o

the salledismlsifing yantas ébmW@h*eg%th%rrW'@tt%Pll ancliardatirRie ipdne so-called

emulsh %6 RinfAent BRSEWRIO fFME @Rl R kisberabd PHERE of the chdm Birnllations.
al cohol, glyceryl nonostearate and sodi um | auryl

sulphate The choice of suitable oils or fats for the
Suitablelefulgahis@ind ietnubisedatiize sdfuleiel Twgeh 86, Siesi 802 detosisangitalahol,

myrls&)ﬁlggrﬁ)ﬁ1 d;?ycﬁry I é]rtﬁ:oes(tﬁtql?aete Plﬁg Lt#)lckf + 'Iaﬁ.%/l gulgﬁ%§ ﬁﬁat éhY)?ce of suitable oils
or fatp Foa thesfoeutiatioalis kased on @nhle\fuagtnlmlda%ltedrwsrnetjﬁ mepqreqSyS'nwhe

squng)Jo? e Ketifd @c‘}'}r% RawH rquroﬁé ARRb Ye BSefinMRBmHCBARAI emulsion

st al ni ng washabl e product with suitable

formuiatiens serne )Ve'ﬁ/é""&v-ﬂ“t? th%ﬁﬁﬁ'@éhwl% RfefiaRl% be ngfn-ﬁgﬁasmpon staining
and vg&gﬁﬁé B%F?(t withs@itap c&fsnsEin@ﬁ@@&dG&bﬂkbge from I‘Mbes@f other

i basj.c a such as
A ey 89 RS o
|socea,¢stdsrate| popyleny Ylycy diesteavfeocatert fatty aaﬁeasoeronylsmm&tﬁpy |decyl

oIeatg IS0 Gopgt ;?abmﬁ’é{é }gugl? %ﬁ%%{aﬁet %Jetl%ﬂheesqt/] YhiiGes or%léﬂéf éftb?an‘aﬁeoacham

anche esters known as
estersrayovreasSrodame! AR @mey be Heaskthedash ﬁ"?ﬁ‘ leting preferred @éﬁess These may

be usEG%%‘?ne 1R coldinai&fladelifg Gﬁ tHe"br sﬂ&ﬁdlr@ﬂ dﬂ@rﬂﬁ@el}ghlgh

on the properties regU|re l@? ? g ? Lol b
iR paIgop 51 23 iRt Saeinag o spn Bhpte Tigeral ot can be
usedand/or liquid paraffin or other mneral oils can be

used. Fornul ations suitable for rectal adm nistration

may be presented as a suppository with a suitable
Forminetienscanitpile fir neptal Bomingstratiqpl eay beopresertient 23 suppogitory with a

suitatc)‘lglblagé/ J:o%p?ising,Sfor example, cocoa butter or a salicylate.

Formulations suitable for vaginal administration may be presented as pessaries, tampons,
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Formul ati ons suitable for vaginal admnistration my

be presented as pessaries, tanmpons, WO 2009/ 004356
WEQMPBBBO8/ 002318 38 creans, gels, pastes, fRENEBR108/002318

spray formulations containing in addition to the

active conpound, such carriers as are known in the

art to be appropriate. FormdfPati ons suitable for

parenteral administration (e.g., by injection,

crean'aeﬂgély 'ae&s%sa Pyaay fgnﬁa&&fbmmg.uﬁ« ir mméméla@rwe

enous an I ncl u e, aqueous and
compadie, Sefnecsiriers a%e&edﬁﬁpwn ingpe é@é‘hbef ?%Opf§feer| |l e injection
sol uti ons which nmay contain anti-oxidants, buffers,
reservatives, stabiliser i ostats, and sol utes
Form{afeh SHEARI PHEN P TSP (&g G TIPS g Tt
subcutdnebbs intrintusdedr, intraigricas tind iatrak eaugaky,onsude i unous- AGUOo g UeoUS
|sotonjlég gkrlolggn ?rgg' ?ﬁf iigﬁﬁtloWomonéwcH Hg* H&ﬁauﬁ UR# Sﬂgérﬁg buffers

and posones ofr
presemativesp atabiligars, &aete&@ﬁt@tyﬁnéﬁglumlwha?@dﬁﬁéﬁ fgﬁ@dattoa 'Sotomc with

the bib&d 8the In%d@@W dnf a8l QR4 2RO ABRBGHHSSs @fen@%@s&é’nsﬂ% ﬁhlch

organs. Exanpl es of suitable isotonic vehicle

may inglUdR PRI ASEDISGHNG UHSn iR GoeB q&‘ﬁw"pm"a?ﬁ%eﬁ‘er micropariculate
systemB jwhichi 20 dedRirid@es &rgebeeldonPBundio bldditcapdndrits\gesnesr more

kS RS B e RS LA Ry IR 498
Chioriale dnjéctib, Rihoér=s Solutiore xahauitated ngerabdmdect@@ Typically,ttioe

cor i B4 R AU AR B 5T OIS i,

examﬁbé&mﬂ ghouampoght® sbodt w@(ins Tmerfdrmulqﬁlobe may be edasented\m unit-dose
eze-dried Q I 0 .

or muﬂth osg &S?IFF S%ntélptY,rtsﬁ@r e)fa%n?pﬁj% eﬁﬁ%&ﬂ%é %;‘ijdg\é %|rg % H\%]ygoe Jt%rgd ina

freezedvetollyophiisesh) cérslition mpairingenly, the adetitidinof §1eystqj|4¢ liquic garrier, for

examEI%Qnatg)%rqnget%gQQ@%dlawlﬁ&to'r R useO [EtenydsarRBts mjectlon solutions and

spensi ons prepared fromsteril e powde
suspefsin® May be@fﬁpaf%@dr%m §ter"ﬁ@Pwmratqr@}+§e%a9d 5 etﬁ ﬁorinwéatlons may be

in theffgﬁﬂ%ﬂlﬁoédnmmr ﬁfcr@déﬂﬁiﬂa[ﬁ $ysRpRMHich dradesigieitte taget the
ich are %An‘?ogcled ?J%et the 20 active compound to
aCt'V%‘Foé'H??”E?)f?p@ﬁ Pe'btﬁg WO1E° B9Gaks. Dosage It

wi ||l be appreciated that appropriate dosages of the
DosadSt! i ve conpounds, and conpositions conprising the
——%ct i ve conpounds, can vary from patient to patient.
It will be appretinteddhatiaeproptiaterdpsapss eidhagetiveicPmpeensier and gsamposmons
comp'rlﬁxé’ih\éeach\b@ccpﬁﬂoﬁﬂﬁ '88n Qzﬁry ?rBr% Pafidifto Pdtiehh %eﬂ&ﬂhﬂlhg’-?the optimal

It agal nst any ris del eteri ous. side_effects
dosaggrwi GEnerAAD YRR 5O BPIARTIES i GV Of HEEREStponafigainstany isk o
elet&@ug 6ide @ffE&S a0t0e traytdlentswf tHe piepanidveantion Vies seibéo]edadosage level

factors inc

wil dp BB A YRRV oL BEUES. te e BTre e elaefy LI splt e
compbhied, theneutefof administratiorathedime df Admimégtratior, tfw«@teeqfleem eiggi of the
compgnﬁd tl?eodmgt%ddft eh?ea §rﬁltdtﬁﬂ? de t pto'hﬁ%[ Qﬁ(‘ﬂBr m%hﬁé used in

and/ or nate use
combg‘@ﬁm @a@i thmageapm( t/\f]&;@hhg@\dl@gxger\%ql gealth, Mp( mggical history of the

patlerS}e Afé @nolRdr tBmpaiid 2Pl irdlte Bﬁlﬂnﬁrﬂ&trdﬁlbﬁ Wlﬁmlrﬁ’étely I3 at the discretion
patient. The anount of co

n
of the RS IRPR{ FBPVEY STy e eew@gﬁgo SVt Al eopaRtaps ot the
site oPhctiohvhihysghiev@he debitduoafight vgthoetr @lubivg bltestahtisidgenivl bl deleterious
side- eéee& o achi eve | ocal concentrations at the

Administration in vivo can be effected in one dose, continuously or intermittently (e.g., in divided
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site of action which achieve the desired effect

W t hout causi ng substantial harnful or deleterious
warwenefects. 35 Administration in vivo can beCT/GB2008/002318

effected in one dose, continuously or intermttently

(e.g., in divided WO 2009/ 004356 PCT/ GB2008/002318 39

doses at appropriate |nterv§?s) t hroughout the course

of treatnment. Methods of determ ning the nost

dose{ tfawﬁrto.kﬁfﬁ? &Ogls)qnl‘é)l%gﬁﬁﬁﬁ% CBErSQGWéHtﬁEﬁtaNe%bd%‘ro?d&@r'nhmng the

ose e art Il var

most efiestivomaansaardsipsagaef adpyinistratipnpig, weallfiaoyy foghese 9518}('{' {he art and

will vér{}‘ RAR IS fofnfifatibA LSS foFﬁhLePaprhé‘ gurp6§eﬁﬂtﬂ%ﬂthe@6¢, thd&rget cell being
j ect bei ngﬁtrea e

reateRG RIS £4tie BRSO TaRCibe STHIAY U BT Ad R ops: genfgsgaried out with
the dosR\&lel aittpauetr tiny setdota Bethe téatidgpyiysidien. t r eat i ng
physician. In general, a suitable dose of the active
conmpound is in the range of about 100 g to about 250
In gemagalpe Smiableaipsam the dytiveeiogipburafis inftbe samgp etabquie 1 0Qjsg/to about 250
mg pwl(g%q?rﬁ%%%d)? Wb 'ﬂ ?f?rgen&%iéﬁgpér%aﬁnﬁﬂhﬁ thé’chtlvg%BrgnBound is a salt, an

mnistere

esterqmbdrug, @r e lise, théembartiagmististere isalceisted1an the hpvisiAihaprrent
compdind Ha BGh&abAGeHM to 1 B8d USiREtehsedipRéoRABRERY.

proportionately. anpl es Gener al peri nment al

Met hods for Exanples 1 and 2 15 Preparatlve HPLC
Exanipléd rument: Waters ZMD LC-MS system No. LD352

operating in Electrospray ionisation node. Mobile

Phase A- 0.1 % Formc acid in water Mbile Phase B:
Genebal Expérintntdl Mettodd farfexameleediand2l e Col utm: Genesi s Cl18

4 4.6 mMmm 20 Gradient: Time (mns.) B8 05 7
Prepﬁgmeg% 9.55 13 5 Flowrate : 1.0m/m n. PDA Scan
Instrunzent) Vators EMIDOGMS gystesm Nat RS2 ppeghnginiElectrrpray _(’U@é't'?” mode.
Mobil‘é’lﬁcfe ANslk G 3eficR¥id)in datek NSt runent : Waters Acquity

Waers SQD operating . in Electrospray ionisation
Mobilggase B: 0.1% Formic acid in acetonitrile

Column: Genesis C18 4um 50 x 4.6 mm

Gradient:
Time (mins.) | %B
0 5
7 95
9 95
9.5 5
13 5

Flow rate : 1.0ml/min.
PDA Scan range: 210-400nm.

Alternative Preparative HPLC (used where indicated by ¥)

Instrument: Waters Acquity UPLC/Wtaers SQD operating in Electrospray ionisation mode.
Mobile Phase A: 0.1% Formic acid in water

Mobile Phase B: 0.1% Formic acid in acetonitrile

Column: Acquity UPLC BEH C18 1.7um 50 x 2.1 mm
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Mobi | e Phase A: 0.1% Formic acid in water Mbile Phase
B: 0.1 % Formc acid in acetonitrile Colum: Acquity
WQRWDBEH C18 1. 7pm 50 x 2.1 mm WO 2009/ 004356PCT/GB2008/002318

PCT/ GB2008/ 002318 40 Gadient: Tine (mns.) %8 0 5

0.25 2.595 3.0 95 Flowrate : 0.6 m/mn. PDA Scan

range: 210-400nm ELSD condfqions: Drift tube 50C

Nebul i ser 20C (30%, Gas 50psi 5 Exanple | 0 0 O NH
GradiOtNN NO~\ 3 200 NHI NHNOINO OHR 4

T8-1 (a) 3-(3-Ox0-4, 5, 6,

Time fminst)r|aPbBd 0- 3H | sobenzof uran- 1-yl i denenet hyl ) - benzon

N\

rite (210 4,5, 6, 7- Tet rahydr o-i sobenzof ur an-
. 3-dilone (1)(3.043g, 20. Omvol) and 3-cyano phenyl

®2etig @acid (3.15g, 19.8mml) were heated in the

PEESENCH0] sodi um acetate (20.1 ng, 0.243mol) to

240C usingla "Wod's Alloy' bath. Once the reaction
$@d rea®fed 240C an additional anount

Flow rate : 0.6 mi/min.
PDA Scan range: 210-400nm.
ELSD Conditions: Drift tube 50C Nebuliser 20°C (30%), Gas 50psi

Example 1

(a) 3-(3-Ox0-4,5,6,7-tetrahydro-3H-isobenzofuran-1-ylidenemethyl)-benzonitrile (2)
4,5,6,7-Tetrahydro-isobenzofuran-1,3-dione (1)(3.043g, 20.0mmol) and 3-cyano phenyl acetic
acid (3.15g, 19.8mmol) were heated in the presence of sodium acetate (20.1mg, 0.243mmol) to
240°C using a ‘Wood’s Alloy’ bath. Once the reaction had reached 240°C an additional amount
of sodium acetate (20.1mg, 0.243mmol) was added. The reaction mixture was then heated for a
further 40 minutes and then cooled to 80°C. Ethanol (20ml) was added to the thick gum and the
mixture slurried for 30 minutes. The resulting suspension was cooled to ambient temperature
and filtered. The solid was further washed with additional cold ethanol (2x4ml) and dried to
afford the desired product as a mixture of geometric isomers. Main peak in LC-MS, (3.5g, 94%
purity) and required no further purification; m/z (LC-MS, ESP), RT=4.75mins (no ionization

observed).
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of sodium acetate (20.1ng, 0.243mv1l) was added. The

reaction m xture was then heated for a further 40
worzmwavessand then cool ed to 80C. Ethanol (20 PCTGS2008/002318

added to the thick gumand the 15 m xture slurried for

30 m nutes. The resulting s#fpensi on was cooled to

anbi ent tenperature and filtered. The solid was

further washed with additional cold ethanol (2x4ml)

(b) 3-gﬁ<9xdj§ 48 ¥ 9-he ity BF b AR AR yﬁ;%#;yvfb@ﬁéwﬁtn@?:ga m xt ure

tri'’c 1soners. Main peak in
A suspensing a4 TRV GHOFET A Sildontsa M penzoniie (2)

(3.5g,(13GrifRol) |E5~B)ter B0 Ja%m&&d(mm hlymazua@hydaate(obmem@d)mol)
20 WO 2009/ oo 56 Pg)r SB / 002318
X ﬁy

dropmgse(%d(tﬂ%p %ea}p%to 6eﬂ71 eorméW{%\g? f?‘% %to ?%‘P‘H“ﬁ“‘}'y 5°C

and riieeieg@taint susdpengidn filferedisnbwmashed with water (4ml) and diethyl ether (4ml). The

3: tyh £ .
e T S S SO gy
furthewaurdlcat(OZlOmiZ) LCv4S, EFR)aRETR-Areins Jne hydr at e

(1 om 20. Omol ) dropvvl se and then heated to reflux

ours. The m xture was cooled to a mately 5C
(0 -G-GO R BRSOl Perestt S ks he
Toa stéhsmltcﬂB -(44R8-B, 4&6&6’,7@g@xderceblhﬁilaz(lrﬂ-nﬁybmetﬁ')hpbenzomtnle
terja S t ried |

. 8 RS RS S AR 0 By U BT, Hmon. v
heateg tisridhbaratat 807C. fihe mixtCe MBs trﬁﬁmpplema@thzm mus(twtmwync acid
to2 (%C%]"é%;\ﬁ %%gmﬁjtrﬁé?ltaﬁa regﬁjltea’wmch wyas isolated by filtration and dneci 0Snngle

[)-benzolic acid
peak M(};M§ug1p‘5h§$%rpug'fy) and requ1red no further purification; m/z (LC-MS, ESN),

RT=33r0hfn<QX+3283.4, 6, 7, 8- hexahydr o- pht hal azi n-1-yl net hyl ) -
benzonitrile (3)(1. 31 g, 4.93mol) in water (10m)
was added sodi um hydroxi de (987ng, 24. 7mmol), and

(d)L:b:@@l@ﬁthEm(Engurs at 90C. The nixture was then cool ed

t |
o G FEnAE A g e o,
0. 07rhry|olf il DENI (1 oh was édded BETU $53mg, 8.14%maR))i tiethyiamige (ngng 140mol)
and a?rﬁ @gﬁb@ﬁﬁ)l)aﬂ% fegﬁ‘&nrrﬁgtuwéskg&‘ra@ for R8hbdrs %@Fdoﬁﬂemﬁér%ture and

CO“CWﬁtelqé’S V%CUPSWWUW%“%%; §ybrpjtted for preparatl\SedlziPLé pure}lcgtlon
3- (4-o0x0-3, 4,5, 6, 7, 8-hexahydr o- pht hal azi n- 1-yl met hyl ) -
benzoic acid (4)(20ng, 0.07mol), in DCM (1 m) was
added HBTU (53ng, 0.2140mmd] ), triethylam ne (20pL,

0. 140nol ) 20 and amr O0M0mmol ). The reaction

m xture was stirred f L8 %ours at room tenperature

and concentrated i n vatloY The crude sanpl es were
submtted for preparative WP [ hflcation. 0 O NH
INOR

R Purity | RT (min) | M+H

N XO 97 7.58 4211

5a N




R Purity RT (min) MMH 5a N N O 97 7.58 421.1 WO
2009/ 004356 PCT/ GB2008/ 002318 42 5b / C ~N N'S\ 99
W(1200980881.0 AOS5C ~N/ C \ 99 12.32 478.0 FUBEBN08/002318
~N O90 7.21 451.0 O5e ""NNO93 5.39 395.1 5f NN N
87 5.94 430.1 5g N N85 5.10 397.1 OH5h N. 85 5.04
353.2 HN 5 NNNO99 3.742430.3 55 ~N NN

5b |, Cl
\N o /@/
\
N/S\\ 99 11.93 581.0
A
5c *\N Cl
O\ /©/ 99 12.32 478.0
o)
5d *\N/\l
(N0
90 7.21 451.0
o)
5e *\N
N 93 5.39 395.1
|
5f *\N/ﬁ
l\/N N 87 594 | 430.1
| —
5g *\N/ﬁ
k/N\L 85 5.10 397.1
OH
5h *\N/ﬁ
85 5.04 353.2
(v
5i *\Nﬁ
k/N Nx 99 3.71 430.3
| =
5j *\N/ﬁ
k/N |N\ 100 4.66 4513
2N
5k *\N
O\ D 94 1.88 436.4
o)
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100 4.66 451.3 CN 5k Na *94 1.88 436.4 "0 0 WO
2009/ 004356 PCT/ GB2008/ 002318 43 51 Na *95 1.78 424.4
wWE@IpIess2 0 OONH OiIN O- | \ Br Br || zrCTGB2008#002318
FOOO NHNHNH iNINOINO N\ OHR 8 F 9 F
10a-af F 5 (a) 3-(3-Bronp-4-fluoro-benzylidene)-4, 5,
6, 7-tetrahydro-3FLisobenzoﬂﬁran-l-one (6)
4,5, 6, 7-tetrahydro-i sobenzofuran- 1, 3-dione (1)(16.7g,
109. 7r.5l,l) -aft—_3=brono—4-—ftugrophenytaceti g acid
(15.0d,” 64. 3RATDY ) re heated inp_the presenc (%
sodi um acet at 0. g, 3.160nn§?) to 2foc u%%hg
“Wod'[s Alll oy' “hat® for 4.5 hdurs. The react|ion
m xXture WwWas tnen poured into a cruci blfe and cooled to
give a crystalline solid. The solid was ground with 10
Exampledrtar and pestle and triturated with ethanol
(20nmL). The resultant suspension was t filtered
and. washed with f; ther ethanol (1.Q The solid was
thgn dried t At as a mixture

a

eonetric Mai n peak i M (20. 789, 94%
rty) and B urt her purification, mz
gt)-NB, ESP) , sF(no i oni zat i ohyobsérved). 15

1 6 7
4- (3- Brono- 4- f | uor o- benzyl )-5, 6, 7, 8-t et rahydro- 2H pht h
aI@;in-l-one (7) 0
QO
— N O —_——

(a) 3-(3-Bromo-4-fluoro-benzylidene)-4,5,6, 7-tetrahydro-3H-isobenzofuran-1-one (6)
4,5,6,7-tetrahydro-isobenzofuran-1 ,3-dione (1)(16.7g, 109.7mmol) and 3-bromo-4-
fluorophenylacetic acid (15.0g, 64.37mmol) were heated in the presence of sodium acetate
(0.259g, 3.160mmol) to 210°C using a ‘Wood’s Alloy’ bath for 4.5 hours. The reaction mixture
was then poured into a crucible and cooled to give a crystalline solid. The solid was ground with
a mortar and pestle and triturated with ethanol (20ml). The resultant suspension was then
filtered and washed with further ethano! (10ml). The solid was then dried to afford the desired
product as a mixture of geometric isomers. Main peak in LC-MS, (20.78g, 94% purity) and
required no further purification; m/z (LC-MS, ESP), RT=4.74mins (no ionization observed).

(b) 4-(3-Bromo-4-fluoro-benzyl)-5,6,7,8-tetrahydro-2H-phthalazin-1-one (7)

To 3-(3-bromo-4-fluoro-benzylidene)-4,5,6,7-tetrahydro-3H-isobenzofuran-1-one (6)(cis / trans
mixture) (20.78g, 64.3mmol) suspended in water (150ml) was added hydrazine hydrate (12.5ml,
257.2mmol). The reaction was heated to 85°C for 18 hours and then cooled to room
temperature. A beige suspension was isolated by filtration and washed with water (1x50ml),
hexane (1x50ml), and ether (1x25ml) before being dried overnight in a vacuum oven. Main peak
in LC-MS, (19.1g, 91% purity) and required no further purification; m/z (LC-MS, ESP),
RT=3.92mins (M+H 337 & 339).
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To 3-(3-brono-4-fl uoro-be nzyl idene)-4,5,6,7-tetra

hyd ro-3 Hisobe nzofu ran- 1 -one (6)(cis / trans
WOorRooveeye (20. 78g, 64. 3nmmol ) suspended i n wat ePCT/GBRIORYN02318

was added hydrazi ne hydrate (12.5nl, 257.2mmol). The

reaction was heated to 85C for 18 hours and then

cooled to room terrperature‘.“"A bei ge suspensi on was

isolated by filtration and washed with water (Ix50m),

(c) 2- %Qlon)af»(-gﬂ&o(é 5%%”; 8- he%gdﬁtdﬂﬁfala@l]vxﬁ%a dhyhs %feﬁ’fo%:t}ﬁ@ t&%g

ver ni N a vacuum oven
Toa qo[pgor]_gf 4- @b}@@gﬂ flupyo-benayh-a 8/ §-etrahxsire- alfltqﬁlg}alazm -1-one (7) (9 53g,
28. Zn{PMg inl FPDMPTY: 95w e(s@d&@co W) cyafide 8.5 AR 3snntdWiilosagortion.
The nlp(tt#pd\@ls@\é\é)tezgg gé{g 3 hFc;gC;I; gzp%ag o%om?a?’s]tﬁen coolegd Jnd filtered

throug‘ird@&t)éashy Wa@hepﬂﬁhb@dmltrfméthaﬂldmiohy) Théfitratewascoheen(raed Tfovacuo
to affoAd IrogwtnI Ocl)n eg(lg}noL enz(q (31956 %?u%ty} er}dw st kent rﬁugrh%rﬁde to
the next tamsmrmatlamm/i( (JLRMSS%%F) RPE3.50mins JM+H ﬁ%l?)y DI\/F (
95rH) was added copper () cyanl de (3 59, 42. Smml) in
portion m xture was to 160C fo é)
(o) 2-Harp - (e %ééﬁ %@P&ﬂ/@gdf?ﬁ@ﬁaleeaﬂevanﬁtﬁw ponzpie g |

Crudd ilnw@bt(mt@ Ba, @&d,SVmﬁ?drc{phmd@hmw - et berrmh.tr(lecgreg)

rat e S Ccon a 1,N, vacC
T e L E R e R i TR
174mmal. Trekeirtutdwasiggated to@6°C for 18 heurnebtte rewalneflvas thenicopled to 5°C
and c&{cépt&%t?% Q@f_u .E§§§( gg@%ﬁﬁo;ﬁ@&% il %'}!P‘ééip%%-f&)ned((ga) 10ml, pH2). The
suspegsine wah glirest font hamingtesiat 3°Gangsiitaged) Thresplig isolard wes wgsheg with

water? k'@ﬁ'll and tnturated with DCM é20m1)7before being dried. Slngle peak in LC- MS
uor 0- 5- (4- oxo0- dro hal aéj n-1-

(4486, BBTALTIOD BT BAT kP KTushdhe hea il S LreE Qg BB (LC-
MS, BSN) VRt -aroenaddmi-H 3nd)t reat ed wi th sodi um hydr oxi de
(6.98g, 174mmol). The m xture was heated to 60C for
18 hours. The reaction was then cooled to 5C and
(e) L/liranycsgmbeas édasnﬁl furic acid added dropwi se until a
Toa .Q)'Ilﬁ Sh deé -f%ﬁ RE-3(CRe *%rnexarf}vd?d phtﬂ]&m-ﬁ%ﬁ’&m}—%z&@%md

m nut és tered id
(22m9 9647at"@ﬂ) wd%MMBH'éu’awﬁwdl‘BB%@éF‘g(%1&0“8'?%') t%ﬁﬁ'd/'am'“e (20pL,
0. 140ano| taHdi aﬁmﬁfé (wmbkn%lyl theQidide rogdtion eniireveas@tifrédifor P8 R@ire at room

98% pur nd was taken

temp 'ﬁtPE?Lﬂjﬂ t'f'%‘ %\@g"l‘l‘?&@' Wg?aﬁ%w "g#r)(;l %%?%8? purification;
mz (LG M5, ESN), RT=1.9@m ns (MH 301.3). (e)
Li brary synthesis (1 (a )L.20 To a sol ution of
2-fl uoro-5-(4-oxo-3, 4 '8 hexahydr o- pht hal azi n-1-y
| met hyl ) - benzoi c aci d OQ)7mmI) in DVA (1 m)
was added HBTU (53ng, O. triethylamne (20NL,
0. 140nol ) and am ne (0. 140r e crude reaction
m xture was stirred for 18 at room tenperature
and then submtted for preparatiwe HPLC purification.
ONH iNO

R Purity | RT (min) | M+H

k/N K © 100 419 439.0




R F 25 RPurity RT (nmin) MFH 10a N N
439.0 WD 2009/ 004356 PCT/ GB2008/ 002318

0 100 4.19
45 10b N N 99

W@2®9088% 1 10c N ~N N 98 4.50 449.0 VYJ 10d BIT/GB2048/002318

N~ 99 5.50 599.1 A 0O 10e *~N O', 99 4.34 400.1 cl
10f *"N O \ 100 5.66 496.0 _10g N--,) ~~N O 95 4.05
469.1 O 10h N 99 3.54 439.1° N~ 10i *--'N
10b *\D
N
1 09 3.51 429.1
o
I
10c <
N/ﬁ
K/N\“/N\ 08 4.50 449.0
T
10d | ,_ Ci
1L
Y 99 5.50 599.1
A (o]
10e *\O\
99 4.34 400.1
O/
10f *\N Cl
O\ /©/ 100 5.66 496.0
o
10g *~
N
S
95 4.05 469.1
o)
10h *\I\O\
D 99 3.54 439.1
10i *\O\
3.49 413.1
- 99
|
10j “ /\
N
K/N N 97 364 | 448.1
|
—




N 99 3.49 413.1 10j N N N 97 3.64 448.1 WO

2009/ 004356 PCT/ GB2008/ 002318 46 10k N') ~N 98 3.62
W@AZ289/004350N 101 N 82 6.89 371.2 H N 10m N N SC/6B2008/002318

8.39 463.2 O// 100 *"N 90 1.93+ 454.4 O 10p NN N

100 3.56+ 448.3 14 10g *~N 95 1.78+ 424.4 10r N N ~0

92 4.24 449.2 0 10s *~N 9448 40 442.2 10t N~ O

10k *\N/ﬁ
K/N N 98 3.62 448.1
| B
10l *\N/\‘
82 6.89 371.2
L
10m *\N/\
s
N\S’/ 92 8.39 463.2
/7
")
100 *\N
O\ /O 90 1.93" 454.4
o)
10p *\N/ﬁ
K/N Ny 100 3.56" 4483
| =
10q *\N
O\ )< 95 1.78° | 424.4
o)
10r *\N/\
N 92 424 | 4492
//S\
o)
10s *\N
94 5.40 4422
oﬂ/
o
N\,/s/’ 1 9.20 4772
o j\
0u | "~y = 4.89
| 99 4632
NS
Y
10v *\N
92 474 440.2
oy




0"S// 91 9.20 477.2 O 10u *~N 4.89 99 463.2 O N 10v

*"N 92 4.74 440.2 WO 2009/ 004356 PCT/ GB2008/ 002318 47
Waomeddsd N 99 3.79 463.2 10x *~N 100 4. 69 48AT/GB2608I002318

1 oy ND TO 100 4.82 471.4 O 10z N N N 100 4.65 455.3

CN 10aa N 5.41 N N 100 16. CF3 loab N* IN N\ CF3 98

11.52 516.2 10ac N NyMN 106 4.14 450.3 NON 1 oad N')

N Nz 98 7.33 462.3 1oae N LN N

| 3.79 463.2
0” X
10x *\N
O\ 100 4.69 4142
o
10y "\N
k/N\n/oK 100 4.82 4714
o)
K/N |N\ 100 465 455.3
ZcN
10aa *\N/*\|
5.41
k/” |N\ 100 16.3
Z CF,
10ab *\N/\
K/N NaCFs 08 11.52 516.2
| =
10ac *\N/\j
K/N IN\ 100 4.14 450.3
N\¢N
10ad *\N/\I
k/N IN\ 98 7.33 462.3
pZ
10ae "\N/\\|
(A
| ~ 100 3.74 462.3
_
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100 3.74 462.3 WD 2009/ 004356 PCT/ GB2008/002318 48

1Caf ~N ~N N~ 96 9.86 473.3 NC Ceneral Experinental
woreionoossé or Exanples 3 - 8 Analytical LC M RCOF/EB2008/002318

data was generated on a system where the HPLC

conmponent conprised generally 5 either an Agil ent

1100, Waters Alliance HT (24’%0 & 2795) equi pnent or an

HPI 100 punp and Di ode Array with CTC aut osanpl er and

wWas r '1"‘ ot g Phrenorrerex—CemntTE8—5mm—56—x%72—mm

col unn Q‘% Sl N(\ot]r) eluting with either acidic el uent

(for exanp|e, lWsiNg _&_gradi ent) oyer |4 L. nut e 53

betwen 0 | 95% watler J acetonitril e vvitggl;S% 04? a [l %
formp acigd in 5& ter:acefonitrifle (v/v)} mxtjure;
or usjng ap equival ent sol vent |system w t h net hanal
instead of 10 acetonitrile), or basic eluent (for

ex | e r di oyer 4 m nutes, between O -
Gene@éggg)gngenta! m e%og%% §F r%é\gs3 #h 5%o0f a 0 1 % 880
AnalyficatbGtMS i n acetonitrile m xture); and the M5
LC- M§%§B enBRIRY s L8 SBENGhEL the AP MELSHSoréR éﬂﬁﬁﬁlsed generally

ter scanni’ng over_an ;()%YO rlate mass

e'thef@ﬁ‘rpeﬂ*fﬁfltdd PGP rAlEange T 4315108 2 (SBBryuippettior 98 HE 400 pump and

Dloderﬁg:@twmhecmﬁtﬁo thHWéSlrtﬁryon a Bﬁ&oﬂén@ﬁtﬁhlrﬁ\bﬂeﬁpﬁn G0 x 2
23 %@m ftr om. ézothso Ejm (f ener a% dS|and len{aovem

mm Cf"U'r“” rsImar) eleling Wil pitheragidic! lI“Ag? PGPS ES I E1F

minutes) dietwaiea Ot-I88%paatent acemniril@with 6% at1&dfoamid agidlie 5850

water; acet%{nWIes &//v(_))%l)a éortlﬂﬁ]g (a&eté‘?wglgrqts%ﬁjreht tgﬁ vg M*’r'ﬁ&i’ia o‘P [nstead of

ne a
acetomm)srzrda@sncaalumte@f@r eyampla, YV igredienagver étn@ﬁl#Pﬁé’Gt"éﬁe” Bo@>%

waterMé'EetHr%fn\&uﬂﬁ@% of X BB} 830 AmBRbMK & adeNiAIB Phixtdfe); and the MS

spectroneter and is 1n the formof delta val ues
compaRgn ForaRrisgH enerallyA W@E%%ZQ iase APSGOmaler SCHBING gy ‘1"] %ﬂ?mpr'ate
mass (148 ChrSﬁiatt@ﬂirﬁs 168 B ciéxpeay QBSI) Boditvietdnd negative Base Peak Intensity,
ons AERATR L ARRloHRL 57 22D b0 AT b o e
givenadEnesily anlydorss Wisivieinbieate thesgstient snass areglepeorieddand umdﬁ;fb ptherwise

i pl : ) [ibhets s i : gy . d

sy 4245830 B TN B Rl KB e

NH i N
NMR Spectra
Where given NMR data was determined at 400 MHz using, for example, a Bruker DPX-400

spectrometer and is in the form of delta values, for major diagnostic protons, given in parts per
million (ppm). Solvents used were CDCl; (with tetramethylsilane (TMS) as an internal standard) or
DMSO-dg unless otherwise indicated; the following abbreviations have been used: s, singlet; d,

doublet; t, triplet; q, quartet; m, multiplet; br, broad.

Example 3
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6NHN OO-0O-0O0O-~1 11 12 13 F 14 WO 2009/ 004356
PCT/ GB2008/ 002318 49 (a) Tert-butyl

wa2q@onoesshyl cycl opr opanesul f onanm do) pi peri di nePAF/CBR(98/%02318
ylate (12) To a solution of tert-butyl
4- (et hyl am no) pi peri di ne-1-car boxylate (11) (2 g,
9.33 mmol) in dichloronethdhe (40 m) was added
triethylamne (2.60 m, 18.67 nmol).

(a) Te\%/abglty?E éﬁpn?eggﬁéélc}é?%gnes%%r%%%?:&éﬁd}r%& E%rbo%@% 2}mD| )

W Se over
To a sPhjorsof ted iyl sr{metbylaminglpingsidine ] rqart@dylafﬁ (Hhi2 end- 33 mmol) in

dlchlokﬁ@ﬁa\'r@t Wb ﬁwl)fv%l's a%ge@ﬁl'éfﬁlanﬁﬂet 2.60GI, F6H Mmogl G@I&%}ﬁh@sulfonyl

éﬁ was_ t hen ad and mxture stirre
chiorids G ReBSH. 7 @F‘Qﬁr‘f‘{aé twweq\é@pm@ﬁve%&%@sp&% miciigseghe
resultiﬂy gblumtlﬁﬁh %Uérﬁﬁéﬁt terhpérh@reefdr 20M6buds.iSadl agosafiunobidarbonate

(-0 it G e B Pt > Ml g TR it

separéﬁl GB)ed @verOn&nesiuth. DBate AHeredjand ﬁrn&dto-affbchc:uQQ@snrﬁty product

(3.40 %0>3|%9 6’)% %g a%ﬁﬁg \Wiﬁh %{Ilé’%é &E&tﬁ&mg iy %ﬁl/ll? &4150?[% (17 ehCi3) 5
0.95 (1510 (28 ) 33 L300 m) 114 - 8 (161, 0, LATAObls oY B - ﬁ)77 A, m),
2.26 ?@25}1}4@% lazsﬁld- 2/\86 DR ) fAus1 e s)PuBB L BEALA9MM), a33umABG2H, m).

This ww@%wthwt %ﬁhﬁé?‘frﬂi’ﬁ'oﬂu%ﬂs)"ﬂ?@ﬂgﬂo"dﬂf’%esuI f onani de
(13) A solution of tert-butyl

o) W el S BB SR L P B e e
A soluti20 oftejt- tmms4{(Nemtfmhbywppﬂoparre\sﬂqumrrmmmeirlélr@du eprpoxytate (12) (2.96
g. 9. 3'Prmolﬁﬁ d@c@ulor&ﬂ?&h%ne (EB‘?nL) Gr%k"tr&ét@&l wiR 'trlﬂhbr%Qcéﬁ@%c@t(‘r qé 8, 93.00

nper ature hours t hen oure
mmol}iThe cqswm@ ﬁ@'étlwgexrrzd éb?fnm?nt(f%pqg?wfeﬁﬂfé B4 thepgaured
dnrect%ﬁtoeédié@fd-ztchruﬁugbo gRpaHe B%ﬁrt]rﬁ\igb Wadletubed¥auglf 28{dentially aitd DCM
e _desi
200 SF LRt Boe oSSR Pl SR g, uon
2M NB{IKle €1 R0 ALE dnd evapoyatast drmesdie thedesired comnqwﬂrm‘; aaaxy yellow
o 35 i gl o M 1 48
), 269 - 232424 m2253 A1), 275KH, %%(qowrmn) $5993.65 (1H,

m). (3H s), 2.94 - 3.00 (2H m, 3.55- 3.65 (L H .

(c)

N-(1-(2-fluoro-5-((4-oxo0-3,4,5,6,7,8-hexahydropht hal az
(c) N- ﬂ(‘21ﬁLbbl' mlbyb)sbeﬁsv)d I)d}bﬁﬁfrcbpﬁrh‘h’ézfaéﬂy’l YméXbyl)benzoyl)piperidin-4-yi)-

e T

A soldtipnet 2yilgrbéntdbxo-34i5cb, 1,8 hexahg@Opinthaladin-g &/1)metiiy))benzoic acid (9)
(200 Jr\m'lg N, ﬁmﬁ{ m{r# R/ﬁ\?%ﬁ%&% |11&9m'fﬂf)(ggﬁ‘)svvésr kit tidtnylamine (0.250 mi,
1.79 mmnbtahq/w Nethyl-Nifeiperiimé- 4D%pe@eﬁmﬁ§p}5§mﬁ&qﬂ1%ﬂ§%ﬂ@eo 69 mmol).
0-Bentiadoh PQ1-N, NOv A& r41WBIh) luronium hexafluorophosphate (344 mg, 0.91 mmol)
was then added and the reaction mixture was stirred, at ambient temperature, under nitrogen
for 6 hours. The reaction mixture was then poured into water (50 mL) and resultant solid filtered
to afford crude product as a sticky dark brown solid. The filtrate was adjusted to pH 4-5 by
addition of 2M HCI and extracted with DCM (2 x 75 mL). The combined extracts were combined
with the filtered solid from above and mixture washed with brine, dried over magnesium sulfate,
filtered and evaporated to afford the crude product, which was purified by preparative HPLC
(Waters XBridge Prep C18 OBD column, 5y silica, 19 mm diameter, 100 mm length), using
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O Benzotriazol -1-yl-N, N, N, N -tetra-net hyl uroni um

hexaf | uor ophosphate (344 ngy, 0.91 mmol) 30 was then
waeadwesosnsd the reaction mxture was stirred, aPCEHGBR@®AN02318

tenperature, under nitrogen for 6 hours. The reaction

m xture was then poured into water (50 nL) and

resultant solid filtered telafford crude product as a

sticky dark brown solid. The filtrate was adjusted to

Y. .
oo i A VA S T A8 B GREACE, o, Pl
containing tiie qiesgeda gornmund were)earaltinagedefonel bwng?vﬁn@rmwéﬂmsf H“d

lyophdddn6 afféld 'tr?éjpre&?d't aSBYORS TMEWas tddrsBivedPd o ininire dmai of
evaporated to afford the crude r{?dﬁﬂorduct whi ch

d'ch'opqmtmar@dawea (RPEAPREAIY N HRIENG Frifdrigd Ui iaguen. %E Celes 4
hours @BE¥H¢70 tHéNesir&dcdimpgduad as 4 Sarfoard i( ta8arhe,r38. 5l RGietam 1108%giutiy, by LC-

vs); HERDR IR GEMESISE) e R W S0P e @i, 235 -2 g an m)

2.60 -NELEB) (1HN0h), IEEN3Ess)eR .88 AR (Fi,ac)k B.dhs 3. 2@dHﬂaT1h|3r$§ t3|rﬂél (1H, m),
3.84 %‘99%{19 ZS an(gndf)m%ﬁ| ‘&%ﬁ"eoﬁ‘% ‘?Q?OW%Q% NH), 9¥ 8P 1L Gr/z

%/%?E l'i'sed to afford the product as a
(LC- “@JIEIS”N‘RE_\AH)S MHHP&%Dl ved in a mi ni mum anmount of
di chl oronet hane, all owed to evaporate on standi ng and
dried under vacuum at 65C, for 4 5 hours to afford
Exampig desired conpound as a tan foam (128 rrg,o 38.5 %

"H NVR (39
180 (8H, ) .
273_'(3 -
i 3.36 - 4 )
B4 H s), .5 F.@i'(OH
Ne 7 2 (1 H s);,gmz i
(LC-MS,, ESI +), RT=1.70 {MtH 50305 10 Exanple 4 0 O
ONHNH iNHINONO OO‘|NO\/|/FNO-| F 15 O 16
O 90 OH iNO-- 1N
Cr

17a-g

(a) Ethyl 1-(2-fluoro-5-((4-ox0-3,4,5,6,7,8-hexahydrophthalazin-1-yl)meth yl)benzoyl)piperidine-4-
carboxylate (15)

A partial solution of 2-fluoro-5-((4-ox0-3,4,5,6,7,8-hexahydrophthalazin-1-yl)methyl)benzoic acid
(9)(3g,9.92 mm'ol) in N,N-dimethylacetamide (90 ml) was treated with ethyl isonipecotate (1.9
ml, 12.34 mmol) and triethylamine (3.5 ml, 25.11 mmol). O-Benzotriazol-1-yl-N,N,N',N'-tetra-
methyluronium hexafluorophosphate (4.89 g, 12.90 mmol) was then added portionwise over 5
minutes. Reaction mixture was then stirred at ambient temperature under nitrogen overnight,
before being poured into water (~ 500 mL). The pH of the mixture was adjusted from pH11-12
to pH 7 by dropwise addition of 2M HCI. The resultant solid was collected by suction filtration to
give crude product as a brown sticky gum, which was redissolved in DCM (~200 mL), washed
with brine, dried over magnesium sulfate and evaporated to a brown oil/lgum. The filtrate was
also extracted with DCM (500 mL) and organic extract dried over magnesium sulfate and
evaporated to a dark amber gum. Both crude products were combined and purified by flash

silica chromatography, elution gradient 0 to 20% MeOH in DCM. Product containing fractions
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/5 R'6 ; O 17a-g (a) Ethyl 1-(2-fluoro-5-((4-o0xo0-3, 4,
w@200ened35er opht hal azi n- 1-yl ) met hyl ) benzoyl ) pi pRCT/CGBR@8402318

- carboxylate (15) 15 A partial solution of

2-fluoro-5-((4-oxo0-3,4,5,6, 7, 8-hexahydropht hal azi n-1-y

| ) met hyl ) benzoic acid (9) ?@ g, 9.92 mol) in

N, N-di net hyl acetanm de (90 nl) was treated with ethyl

were %v%%@raprﬁ%qg ! gfth%is( Jndgrfa pm'med]b%l 134n BN dnréhdtodap) BYLEEAGient 0 to

10% NI nzlanOrAcalzwpf@cgqns Mere eyaprratedep dpnesscloiaffpidrton Aesied
comp&ﬁ?glaJ§|éM@Pé1|8®%hﬁ¢(q 966‘98&3 Q% 1@y WR%T!U 329z, tOTEMI3) 5 1.26 (3H,

5
0, 16004 80484 Sk 20D ed 08 HefB) 30 - @é%éwam ?&tZL%@%ﬁt% -3.16

(2H, n@VSBmLQIEB(ﬂQanefaerm kgiatp @Eeged. 49nt4c55v(/amem) (7-033018, t), 7.17 -

721 g bt S e e S W R P B AR 280 B 1 an

solid was collected by suction filtration to give
crude product as a brown sticky gum which was
(b) 1-Reflicas6H({(Heoko-h4,BOM, §-haadydrophthalazind o) mefhyhbasepyiipiperidine-4-
dried over magnesium sulfate and evaporated to a brown
carboyyilic Bgidf16)The filtrate was al so extract ed wi th DCM
anic extract dri ea magnesi um

500 m-) and o
A solugign Ph@tey'ér{a-ﬂ%we‘%%emﬁ APQ 6B LRYR™R E'PZ'@ M Bot h
y)me®yIsERzEN PRIEAdife-WeaMOKPATD i T6) (1.8.0M4.p0I minfdl)dal etbgnd| (3Gl ) was

o b SRR R 3 O ARSI

mL). PG feSBEOE SHARDDIES stifiad akamebient tgmepesaters forg! Schoprse sihegeslting
mIXtUIrGQNa%LgV%{)(I)Fggd by d;i/h%%kén Illé @@dG@WQQPJdQQBIMM watdriso AD), washed

Pure fractions wer

with w&p@omm tb\e@ﬂymeowwhﬂww omaudh HaRna. By Pri?BWﬁa addition
of ZM@-T’CI aT Hé%&nﬁéﬁi ér@&lblﬂa‘t’énvéél-ccﬂ@&e@ by 4&ctidn PratichkhniMRed, under vacuum,

at 600%:) for g r@grs to Qﬁ@ﬂggqlrewom@ugé as aéarl&f)h%! éfﬁoong ]56%91{?&7 H’NMR

(400. 2326 H{Z, 3}HJ(2IB)6 1.8603.92 (A4, 16), .06 2R1131()H, 8), 3.29- 2H958H (), B,10 -
9

10 B 8,28 ) m S8 L iyl 454 PR o 1 o,

7.21 +41.26 (1HCmYS 2.9851 H2)98 (R ars IQH adswnad absent/exchanged]; m/z z (LC-MS,

ES|+)1 Zggémq] 11921 g)(4 oxo- 3, 4, 5, 6, 7, 8- hexahydr opht hal azi n-
1-yl yl )Y benzoyl ) pi peri di ne-4- carboxylic acid (16)

10 A solution of ethyl
() L;élm 23 }Hagk0- 5- ((4- oxo- 3, 4,5, 6, 7, 8- hexahydr opht hal azi n-

-(2-pigrof- 254 S S L L
carbowjlichacia ($®) (896 og, 217 hmuntonmaswdrs,sdlwed(md\éNmyn@hyme&arede (18 mL) and
solutlcgn tree%%d Rth %efm ammel 8I L V@ﬁﬁém&l aﬁ@O Efgrazotn;fb? 1-yI-N,N,N',N'-tetra-

nbi ent enper at ure

meth)ﬂvypmm H%@fh@mﬁhn@hﬁt@s(uﬂtg RGO "Pﬁ*@di quLB fﬁﬂélta@wc?ﬁ?)’i’ §elalpnivps
stirred5 yd?@cﬁé'\th driErd 162 HRLINE %o §i8lh SRRk Y&tidnD TelabH of thé desired

amines (0.41-0.46 r$1mol) was added 2.35 mL of the stock solution and the reaction mixtures
stirred at ambient temperature overnight. The crude reaction mixtures were filtered before being
purified by preparative HPLC (Waters XBridge Prep C18 OBD column, 5y silica, 19 mm
diameter, 100 mm length), using decreasingly polar mixtures of water (containing 1% NHs) and
MeCN as eluents. Fractions containing the desired compounds were evaporated to dryness,

lyophilised and dried under high vacuum to afford the desired compounds.



15 with DCM (--20nL) and the aqueous sol ution adjusted
to pH3, with stirring, by dropwi se addition of 2M
WHE109/004386 r esul t ant preci pitate was col | ect ed BPYI/GB2008/002318
suction filtration and dried, under vacuum at 60C,
for 2 hours to afford the desired conmpound as a tan
solid (1.000 g, 56.2 %; 1HPAMR (400.132 MHz, CDCI 3)
6 1.66 - 1.92 (7H, m, 2.05 - 2.13 (1 H, m, 2.29 -
2.69 (5H, m, 3.10 - 3018 (2H, m, 3.54 - 3.60 (1 H,
m, 3.86 - 3.96 (2H, 445-452(1H n, 7.01 -
7.12 (2H, m, 20 ‘ NH.26 (1 H m, 12.58 - 12.98
(1 H brs) [OH assung sent/exchanged] mz (LG M
ESI +), RT=0.82 (MtH 414. ) Li brary Synt hesi s
1-(2-fluoro-5-((4-0x0-3 2B exahydr opht hal azi n-
1- yI)nethyI)benzoyI)plpe ne 4- RS garboxylic acid
(16) (896 ng, 2.17 mmol) Was /i ssol yed in
N, N- di net hyl acet am de (18 rTL) and sa utlon treated

wWth triet ylnmnc\ (n_o o |

Z
O Benzotrigzol - 1-yl - RI N, N, N -1 ﬁ"ﬂ‘& ﬁg‘?ﬂm)ur glanum

hexaf uaﬁophosphak g, 2.90 mol). The fresul tjant
yel | ow sol uti on was r ed at aobi ent 18enpesas.arie
for 25 mnutes to gi ves&stock|solutfon. To ¢ach aof
i i 0 /16 mml ) lwnae AaddA \nl ’7 ".)5 rTL

LA~ AN | WS aAaTgd

the d d _amnes (O0-41-0-461nH
of thie1€Pokk sol uti/ﬂ\Qé\Fd the reacti on mixture 43?3
d

stirrled at| anbi ent” t efper at ur e| o¥&P ni ght-81 The e
reactf on nm xtures wer iltered befofe being| puriffied
by prEpggarive HRLCAWaters XBfidge Prep CIL8|OBD

col unn, 5p|silica, N19 di amet 400 100189 | ¢4ETR)|,

usi ng| decrpasi ngly polar m xtuftes of [water (c¢ontaining
1% NH3R7anp I\/ECI\J\as/\QIEJents. Fracti1 ¢ns cont ai ni ng t he
r

desi ried cohpounds Wer e[ evapor af ed0@ o| dr §#8€ss | 469.5
| yophj I'i sed and dried under high vacyumto afford |t he

desi r EG7g0[TpOUNTS .~ 009/ 004356 PCJ/ GB2008/ 002318
52 O[NH JI 0 NRNF O R PurityoRT|(m) MtHgsk7a N
--'- H 100[1.81 503.5_QA7b H~N~"D 96.5 1.61|467.5
17¢
SN 100 183 | 4955
179 |
RSN 100 1.44 498.5
|

17h N
N AN
O\)\s 100 168 | 6145
N,

17a :- N-benzyl-1-[2-fluoro-5-[(4-0x0-5,6,7,8-tetrahydro-3H-phthalazin-1-
yl)methyllbenzoyl]piperidine-4-carboxamide, 'H NMR (399.902 MHz, DMSO) & 1.36 - 1.65 (7H,
m), 1.73 - 1.80 (1H, m), 2.28 - 2.33 (4H, m), 2.72 - 2.84 (2H, m), 2.93 - 3.03 (1H, m), 3.31 - 3.37
(1H, m), 3.85 (2H, s), 4.14 - 4.25 (2H, m), 4.38 - 4.44 (1H, m), 7.09 - 7.34 (8H, m), 8.28 (1H, 1),
12.53 (1H, s).

17b:- N-cyclobutyl-1-[2-fluoro-5-[(4-oxo-5,6,7,8-tetrahydro-3H-phthalazin-1-
yl)methyl]lbenzoyl]piperidine-4-carboxamide; "H NMR (399.902 MHz, DMSO) & 1.38 - 1.53 (2H,
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17c¢ N~7 H 100 1.57 467.5 17d N'-/ H I 100 1.66 469.5

17e N~ 100 1.4 483.4 O 17f *~N 100 1.83 495.5 17¢g
WOll®0/00438¢1 498.5 17h .~NLa Os 100 1.68 614.5 POI/GB2a008/002318

N-benzyl - 1- (2-fl uoro-5-[ (4-oxo-5, 6,7, 8-tetrahydro-3Hp

ht hal azi n-1 -
yl ) met hyl ] benzoyl ] pi peri di n@834- car boxani de H NVR
(399.902 MHz, DI\/ISO)b136-165(7H ,173-

m), 1%@895{3@4 {?lgé 127%|5|1H2 )?’31?(1 91'@13%) %?09 %&H(%g'zw 2.42

(4H, roR B, 765)2,904 28 4m), 2498253 QS2(|4H m)., 3% -S43 (1, m, 393 @H, g 4.17 (1H,

1
sone, G0 M) 1 9GH lath ). ) EOTRY. 1, )
17c:-Ql-(ceeleripdnethBli4] pivesp-84(4rexe=5,6,7.8- tetrahydro 3H-phthalazm-1-
y/)me)H )Wz%}ph,dgg&ﬁ&)ﬂ%ﬁvo%ﬁfd@“ "HENMR @ggtnmanmﬂ @N(I)SO 5 OWR- 0.17 (2H,
e x D) 25 SFabel) (AP Xors - 1.2
(1H, rh), 2B6(-2.44, (5A) m), R.88Y(1H, td1), 2105((2H, 1),1.90 23 09 1H,)13.38 28144 (1H, m),

394@40@ ?%E?H 5%(%3@7\%2 ?3&3 7:9)478%(%9 ?6131‘4% 98 -

17d: -4 -[PTubrb-54(4-08@H 1661 §- tetr&hﬂ@o-stphmala@m n-y/)mgthy/]pengy 230
meth)f\éﬁp{,)gpenﬁmgi Ja?boE'aT b ﬁ%ég]edd MIS2, DM§(§)6083 6H, d), 1.41 -
¥Bh

1.57 @H;m)rmg,dﬂg@q, 1f_= ;8 2.35 - Mm (5H, m)52776 2.89 (3H, m),

299 Y3, b@?ﬂh%]@@ﬂzwhgﬂa mqr:a d:emﬂ 4y, aambapGuYH Hem), 7H SNVRB0 (3H, m),
017(2H nm, 0.38 -

7.79 H4Q‘(22W (I 9)-0. 84 - o 94 (LH m, 1.42 - 1.57 (2H

17 e:-B[j4-Audp8 3-(4-fmEBhdliaki4-caybon ) piferidink- 1B@arbdnyJthenpmetyI3%6,7, 8-

tetraryd@gz»% EMI—’FF}-}{’ osqe?"gmME (;éléj%? Iﬁﬁg%hﬁg&f g%q jﬁ%c(?sl m), 1.71 -

1.78 AH4)-2.35 5247 (4Hm)ng.84 72.97 (2H,)33.06 38114 )H, ny), 886 ¢ 3.6f4(9H, m),

3.93 {;),-r §)1%4§14§15]10( @?ﬂ 137761' 0(33H[:% T 5[ (4- oxo-5, 6,

tetra a2|
17f:- 43[[4)ﬂv9fq1§r{q ﬁ’gnqtbx/plpe@qeﬂ gqybonyl)p/per/dme 1-carbonyl]phenylmethyl]-

5,6, 7%P¥A5?/B&Q¥Jghﬂbf8§:ﬁl1ddﬁée‘1-ﬂNIVIRY (oxa0u KAz, IMEOMINHOINARAue to
83 (6H, d), 1.41 - 1.57 (2H, n), 1.59 -

Presq"eﬂzotamfs , 1.75 - 1.81 (1 H, m, 2.35 - 2.44 (5H,

17g: rv)/42-a:n%?hyfan2n&®/vw31I=[,2-fmar,o-5-[(4-oxo-5, 6,7, 8-tetrahydro-3H-phthalazin-1-

yl)methyllbenzoyl]-N-methylpiperidine-4-carboxamide; 'H NMR (399.902 MHz, DMSO) complex
NMR.

17h:- N-[1-[1-[2-fluoro-5-[(4-0x0-5,6,7,8-tetrahydro-3H-phthalazin-1-
yI)methy/]benzoyl]piperidine-4-carbonyl]piperidin—4-yl]—N—methylcyclopropanesulfonamide; H
NMR (399.902 MHz, DMSO) complex NMR.

Example 5§

oH NCL
. F o)
9 18a S
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2.99 - 3.08 (1 H m, 3.37 - 3.44 (1 H m, 3.93 (2H
s), 4.44 - 450 (1 H m, 7.16 - 7.30 (3H m, 7.79
WQ 2o0bfoo435¢ 12.60 (1 H, s). 17e:- PCT/GB2008/002318
4-[[4-fluoro-3-[4-(norpholine-4-carbonyl) pi peri di ne-
- car bonyl | phenyl ] nmethyl]-5, 6, 7, 8- 15
t et rahydr o- 2H pht hal azi n- 1- éﬁe 1H NVR (399. 902 MHz,
DVSO) 6 1.41 - 1.68 (7H, m, 1.71 - 1.78 (1 H m,

(a) 4- (2413 ro-l,ﬁz(4 (% n%agl%xy@w%tl%_‘dmﬁ)zl-ca Ly(‘%)g)e(vg?pll) 5% 70§ 4 42 _14
tetrah{lrdrﬁnhtba[ai‘m 1(9H)-onel”ma) 7.30 (3H, nm), 12.61 ( 1 H s).

A sol |Z q[:yé plljoro -5- ( (4- OTO -3, 5 6,7, ?ReTahydrophthalazm 1-yl)methy|)benzonc acid (9)
L

erid | - carbony ) pi per
(153 g rmn@aﬂrbyﬁ\g,glm WP‘FW&GMI mj_) was treated with 4-(2-

methck @thax .&&mr@Mfdéh|3hﬂm0®aigaasmmhm tnémmne 0.212 mL, 1.52
R AR iy MR i RefafuodInddphs f(féa

mmol]}. %tgtoglaqujl-yl " N-tetra-met yuronlum exa Iuoroph sphate mg, 0.67

mmoI)\Wés'ZadijemhhyHeammmg dopltipn dva tirfdduad amben fehperaturs fdd 3ho8rs.

The crtitd)eetrerz frﬁxélgr% g&?tf H%e@é{nﬂf Ifrate unf:e Ibl){ é)rczf)aézgirv (I)-!)I(DaLrCrll (gveater?_|
XBrldgere@gg@ Q@Qcmallz\n @»\,g@a &Q)mp] &metﬁn\/ﬂoo mpptength), using decreasingly
polar M)[tl}reé be \Le?terf (cHRERMg B4 REOYPIMLTN adell&its FuclioRs Sttamadithe

alazin-1
desirgd QOfPOHY ysr@r?zfawﬂﬁp feevasssend verhilisdye pieTp &rgugn whigh yes
takendipth BeHBY bEBGHtQ HiRPRNEReH ana M@ ae allowked td\BFAPORED bBBR: drying

undoqygenu. OB TP R e e B BesEe? pEmeubin Wi e Cag ma.
49.9 Yoay)eld! 1 0a% Futityrby-LE-118), (2-NMR HORy 82 Mbbzy DMISES Bi 1080nek-50 (2H, m),
159 g@i @%”%Q)Pfﬂg 3/17%% I"ﬁt1 84 - 53?0 el hahy 85 opb hal 3%y 808 -3.10

(1H, m%ﬁl2§d3@ 834%64 33262, ;m 53 64 @82 RANYEP E3htRaP 21 1.09(H, m
] beNgi1f, € hk (.8IMS, (EEr), RU=1.96 tV-+Ham ). i n
718 iﬁf?ﬁ%g%hylacétaﬁfde ¢4 L) xﬁﬁ% treatg% with 4 (25
met hoxyet hoxy) pi p erldlne hydrochlorlde (103 ng, 0.53
(b) Pmtéu@@aﬂdve@tdmdmme) (0.212 n, 1.52 nmol).

otriazol [
Usmq,'aé’kaéﬁz 0g98Ys, %rﬁg% %E/ th%é%%%%d 85%?4“8;0}3?-; H o 3%3%6 7, 8
hexamddmphﬂaala!lzmﬂﬁg)rsejhxilbemlm (91 was redctad oaﬁ?migétwlth the appropnate
crude reaction mxture
p|pen'dﬁgﬁ)cf£1fotr§¥h§dfoﬂ{rﬁ>8§?& [tr gqbgdglr%\llvf ied by preparative HPLC
(Waters XBridge Prep C18 {oBD colum, 5p silica, 19 mm
di ameter, 100 mm | eng NH NG decreasingly

R Purity | RT (min) | M+H

18b | "~ N
O\ /©/ 100 2.26 492 1
(8]
L QL
100 2.32 492 1
(o) (0]
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10 polar m xtures of water (containing 1% NH3) and
MeCN as el uents. Fractions containing the desired

W@ 09pom3te wer e evaporated to dryness and | yophPdT/6€82008002318
afford a gum which was taken up in a small anount of
di ethyl ether and DCM and al | owed to evaporate, before
drying under vacuum at 558% for 2 hours to afford
the desired corrpound as a white foam (112 ng, 49.9 %

yi el d 1%?“ ﬁ,,j;u.rr t-y VB — 1 NWRT(400 132 vz,
DVBO) | 6 30@;@ , 15 1.59|- 1.66 (4H, ),
1.72°} 1.7 1. 90 464H| Mpo12. 3%92.42] 40
(4H, M, 3|03 - 3.25 (3H,s), |3.26 }
3.36 [2H, N 3.44 (2H0 t), 3.53 - 3/59 (3H |m, 3|90

- 4.0 (SH m 7.18 - 7.30 (3H_m | 12 60 (11H_ k);

n z (LOBMS * RT=1. 46 (I\/H-H 444, J.). (b) Products
usi ng| above (18b-e) 20 Wsi1G@ an amél ogaizs.1
procejure1ot S ed inj{(a),

2f|u1rnR((A ox0-3.4 5 678

g

hexahydr opht haI azin- 1 yI ) met hyI ) benzoic acid (9) was
18b: f@@%@ﬁb @xéemh@h&xy»héﬁmxy)b@eﬁmm-manbahﬁ)bemypeaas digne to

oot IR Rl PEEE ol 50 o

1.88 (Nal, D 1.920- 21CH(12, 812,24:92 240\@H2 6093 004386 (1H, m), 3.35 - 350 (2H m)
3.70 5%%)%%@ @ggﬁ;’?’s‘*% 433010 AP 83-BBAR; ), 6911%09\H, m),

7.20 4Z.3043H, oor @8- ((1H- $)4- met hoxyphenoxy) pi peri di ne- |
18c:- &@ffmﬁ%yé ?ﬁ@ﬂﬁéﬁhéxyﬁher@x E@;eﬁdmeJ carbonyl)benz é -5,6,7,8-

tetra@%@ythglgglg 432/1)%2%'@”@@ 132{Midgy DMSiO)Sq3 1]6§§§|5/HZ) 1.84 -

1.92 iHdrh),1. %Dz)o4(l1H4m @342235(¢H ) 48016 43125 (H, nD, 186 - 3.3222H, m),
ors bl B S O3 4, a oty B0 apy S
7.30 @H, mH,. 12160-(18, 95 (2H, nm), .20 - 7.30 (3H, n) 12. 60

1 8d:-(4]-'(4|-_}Iuolst)-3-(4-(2-methoxyphenoxy)piperidine-1 -carbonyl)benzyl)-5,6,7,8-
tetrahydrophthalazin-1(2H)-one; "H NMR (400.132 MHz, DMSO) & 1.52 - 1.69 (6H, m), 1.80 -
1.88 (1H, m), 1.92 - 2.00 (1H, m), 2.35 - 2.40 (4H, m), 3.13 - 3.21 (1H, m), 3.38 - 3.51 (2H, m),
3.76 (3H, s), 3.90 - 4.02 (3H, m), 4.49 - 4.54 (1H, m), 6.85 - 7.05 (4H, m), 7.20 - 7.31 (3H, m),
12.60 (1H, s).

18e:- 4-(4-fluoro-3-(4-propoxypiperidine-1-carbonyl)benzyl)-5,6,7,8-tetrahydrophthalazin-1(2H)-
one; "H NMR (400.132 MHz, DMSO) & 0.87 (3H, t), 1.30 - 1.54 (4H, m), 1.57 - 1.66 (4H, m),
1.71-1.78 (1H, m), 1.83 - 1.90 (1H, m), 2.34 - 2.40 (4H, m), 3.03 - 3.11 (1H, m), 3.28 - 3.40
(4H, m), 3.49 - 3.55 (1H, m), 3.89 - 3.99 (3H, m), 7.17 - 7.29 (3H, m), 12.59 (1H, s).
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18c: - 4-(4-fluoro-3-(4-(3-nmethoxyphenoxy) pi peri di ne-|
- car bonyl ) benzyl)-5, 6, 7, 8-

W@ 2aopabwpss opht hal azi n- 1(2H) - one; 'H NVR (400. 1821/9B2008/002318
DVMSO) b 1.49 - 1.68 (6H m, 1.84 - 1.92 (1 H m,
1.96 - 2.04 (1 H m, 2.34 - 2.41 (4H, m, 3.16 - 3.25
(1 H m, 3.36 - 3.52 (2H, ﬁﬁ 10 3.73 (3H, s), 3.92
(2H, s), 3.94 - 403 (1 H m, 4.62 - 4.67 (1 H m,

Examg,’es‘g)18d6 59 (3H m, 7.15 - 7.30 (4H, m, 12.60 (1 H,
4- (4-f1uoro-3-(4-(2-met hoxyphenoxy) pi peri di - car bon
yl )benzyl)-5, 6, 7, 8- tetrahydrophthal azin H) - one;
1H NWR (400. 132 MHz, DMSO b 1.52 - 1.69 (6HYmM, 1.80
- 1.88 (1 HY m, 1.92 - 2.00 (1 H m, 235- 2.40

(4H, ng 3-21 (1 H m, 3.38 - 3051 Y2HNm, 15
3.76 ( "3.00 - 4.02 (3H n), A H,
n, 6. 5 (4ky n), 7.20 - 7. 12. 60
(1 H s). e: - —_—

4- (4-f1 uor o- ropblxypl peri di ne-1-ca bon I)enzyl ) -
5,6,7,8-tetrah qpht hal azi n- 1( 2H) - ; 0
(400. 132 Mz, DWBOF b 0.87 (3H, t), 1. 4 (4H,
m, 1.57 - 1.66,(4H, m 1.71 - 1.78 (L H-m F 1.83 -
190(1Hrr)234- 2.40 (4H, ™), 3.03 - 3.111¢1 H,

(a) N-?)-éz_-é@oregq(f’ %o-s 505 6(7% yh?xr%lgd%ﬁga/ﬁilﬁ @érr%évyﬁi r{gby/)gfpeﬁgm 4

yl)bend@mR®@(99)004356 PCT/ GB2008/ 002318 56 Exarrpl e 600
A par%%cilat (%HE ZWOM-E ?”Pxo '3'2 5, @9"8 h%rﬁ/d}o tHazfn-1 ﬁ n4thyl)()|@a20|c acid

exahydr opht’ha
(9) (21mg. wq FREGin Mﬁwqupﬁgavded? ﬁn'hwaaﬂrqaé%\zwﬁépem@)‘* yl-

benza’in ée H%‘?%gglo 79Ghbl) 874 @Ethylamine (0.250 ml, 1.79 mmol). P -Benzotriazol-1-yl-
a a | n 1-

N.N.N yn@trﬁmw&ﬁ%v@ h&é?fHOf°€bﬁspE§ié§‘$@%thd Tl s fhen addéd and

the rehthndmmetdWésﬁstﬂbam arabiént tefhg)ermaee dndeaitdgeni foh2 hours. The

reactl?? rn e%:w%!ﬁ] He"ere% B\ Q‘éﬁ)narﬁ E% ym-s rlnﬁ;nollﬂgr’ an% tKe fitFiR pl:rlﬁ)é?jdoy
prepatatize APQCr(Watars XBrigde Prip N,18IOBRN columt, &y siitdyl9unmo diameter, 100 mm

Iengtlﬁﬁ%ﬂgl d’é%Fe%QﬂSl?t%@%‘ ﬁiﬁﬁé@o%er%&%iﬁﬂ&k% N\@ﬁ atnt] %Cﬁ\ﬁéjseéiuents.
Fractions containing the desired compound were combined and further purified by preparative
HPLC (Waters XBridge Prep C18 OBD column, 5 silica, 19 mm diameter, 100 mm length),
using decreasingly polar mixtures of water (containing 0.1% TFA) and MeCN as eluents.
Fractions containing the desired compound were subjected to ion exchange chromatography,
evaporated to dryness and lyophilised to afford the desired compound as a white solid (67.0
mg, 19.6 % yield, 100% purity by LC-MS); 'H NMR (400.132 MHz, DMSO) & 1.40 - 1.66 (6H,
m), 1.76 - 1.83 (1H, m), 1.88 - 1.95 (1H, m), 2.35 - 2.40 (4H, m), 2.93 - 3.00 (1H, m), 3.12 - 3.21
(1H, m), 3.38 - 3.45 (1H, m), 3.93 (2H, s), 4.04 - 4.14 (1H, m), 4.43 - 4.50 (1H, m), 7.16 (1H,
dd), 7.22 - 7.32 (2H, m), 7.44 - 7.55 (3H, m), 7.82 - 7.86 (2H, m), 8.27 - 8.32 (1H, m), 12.61 (1H,
s); m/z (LC-MS, ESI+), RT=1.88 (M+H 489.6).
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the reaction mxture was stirred at anbi ent
tenperature under nitrogen for 2 hours. The 10
WO 2@e0deme m xture was filtered through a 0. 45 PCFGBRIVGM02318
filter and the filtrate purified by preparative HPLC
(Waters XBridge Prep C18 OBD columm, 5p silica, 19 mm
di aneter, 100 mm | ength), a6i ng decreasingly pol ar
m xtures of water (containing 1% NH3) and MeCN as
Exart llew;nts Fractions containing the desired conpound
re conbined and further purified by preparative
HPLC (Wate % XBridge Prep C18 OBD®ol um, 5p silica,
19 mm dirapetgy, 100 mm | ength 2 BI ng decreasingly
lurgs of water (cont Ing (0. 1 % TFA) and
ng the desired

conpound )
chr omat ogr ap ev%'f)or ated to drynég andl ydphi | i sed
to afford t he~d€siered conpound as a > rdg(67.0
ng, 19.6 %yield, 100% purity by LG MS); 1H NI\/)F\P\
(400.132 MHz, DVBO) 6 1.40 - 1.66 (6H m), 1.76™
1.83 (1 H m, 1.88 - 1.95 (1 H m, 2.35 - 2.40 (4H,
(a) 4- MFlu&oga4-/s®r@©x(mpdﬁ,d/nﬂ)1,-ca(Bth121)ben3yI}25_, 6 FB-{etrakydrephthalazin-
3.45 (1 H, n) 3.93 (2H, s), 4.04 - 4.14 (1 H,
12H); "%2%310) - 4.50 (1 H m 7.16 (1 H dd) 7.22 . 7 32
A solt(tngp{of ﬁjsoprppquplperzdlgg hxquphqupe (119gpg..0.68 ra@o|) apd trigjhylamine
(0. 20§m@71 26 &m%i) if blvht 2L) whd -dBded ih ohlg Bgr/%?g% f’d &tirfdd GoMiion of 2-fluoro-

5-((4-peSr. @@b&ps&é@pﬁ@?'az'ym@ 9265 K (R 209e- 96 T,

triethyl2thin&td. 203 mi., 1 @mnﬂl)(aabi O-Benzotriazol-1-yl-N,N,N",N'-tetra-methyluronium
4- 4-

nexaftpleghboph a7 o 0 38 PR BRIEE T el dpieiche gﬁ%? el

resultgiglsalutiomwa stwedéwm mw;qT pe peidp mlﬁ@eh\gﬂéﬁmﬂ@f ¢@lly preparative

HPLdm?tgrs%n%b)egm GBD ebiDMmh a8 iRa, dPmAQRarhdter, 10§§1m length),

was added in one 3portl on
usingglerriepgipoly gq;lgrtrpmw%q:ofzva‘tqug%n@lnlng 1% NH3) and MeCN as eluents

Fractiond EdhtawiRg ?ne4$e5lre§i Jon?pohﬁd(ﬁbbétﬂvemétba ke fest-ayill Jywphiliydd)to
afforc}(otg_ égl%rgﬂfcgrlngo%@) ljmn&zdmg 6&% Bm/;r?ne]d 98 %5/ ! peJnﬂYbyaL'E-R‘A% ); '"HNMR
(399 D7, OMSAYDH 08 (G -d),N,26 -, TH6 (28 mx- 1R HySTEbMIN 68 - 1.75 (1H,
m), 1'%?’(&} '7‘{?H OrH{‘Q%Ehazt ((1?17% })3 Jsn ﬂdzd-@mﬁ”séo 3.66

erature: 18’ resul
(1H, ®}, |3r7|0éi|JIwantet) ﬁeﬂ%@H S?hé@f‘l!ﬂé@ﬂ)?ﬁlﬁ'é 75;2§ hégo (1H, m), 12.61

(1H, :Wz L@%@BESW)GWI%QWHM (Vaters XBridge Prep C18
co um, 5p silica, 30 mmdianeter, 100 nm | ength),

Example 8

i

(a) 4-(3-(4-isopropoxypiperidine-1-carbonyl)benzyl)-5,6,7,8-tetrahydrophthalazin-1(2H)-one (21)
A solution of 4-isopropoxypiperidine hydrochloride (126 mg, 0.70 mmol) and triethylamine
(0.216 mL, 1.55 mmol) in DMF (2 mL) was added in one portion to a stirred solution of 3-((4-
oxo-3,4,5,6,7,8-hexahydrophthalazin-1-yl)methyl)benzoic acid (4) (200 mg, 0.70 mmol),
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30

35

usi ng decreasingly polar m xtures of water (containing
1 % NH3) and MeCN as eluents. Fractions containing
W@ b@giesss ed conmpound were evaporated to dr yneRGI/GBe008/002318
| yophilised to afford the desired conpound as a gum
(87 nmg, 30.8 %yield, 98.5%purity by LG MS); 1H NWR
15 (399.902 MHz, DI\/ISO) b 1. g (6H, dd) 1.26 - 1.46

(2H, m, 159-167(6Hn’) 1.68 - 1.75 (1 H m,
tnethy}alrﬁ’ BF [ n%‘l 68%L (‘éSEH'ng@ Sn? O?’ge nzo laf’d?f 1((3;4'1\& N, WD N -tgtrgl?hethy%fé'r@:m
hexaf[g:ornphqs_php{e (409 mget-96 mgIo@zn g)L) 'l'jmelrgm(ltgpgﬁo “élﬁf) was stirred at

amb:ez‘rt ?e%ndelatt'ﬂe f&)4 holirg? E\The cr?:d@ %:itdre*vllasm)en puifiédlby ﬁrbpéﬂatnﬁe)HPLC

(Watqgs i@pd@ifrep £18 Q% ‘ES#‘"N& 5“4?"';‘1 SPEWm dlanzeter POOEerTBng%\) using
decreésn(@y pdiat m&n{;@ﬁn\;qr?rmmnltahmgﬂ% NHA) laod MeCbieasze)lignts Fragtions
. -tetra
contanais EhrBEKRTIRIEAREEol b iSEs & yopyfisaq o yfotine
desnrmrr)poanmlas a gemi{{84emy.fs.9 %Wlm@grﬂ% pqﬂt\BBY h%M%) HNIRE399.902
(013’\4%))5 %@gg@ﬂ@)e‘#zbn 19882109}, 1 8B -1 B536/8 Ly, 1Y -9WBULHOR), 2.33 -

2.42 @Re0 34045, B277(28L R3PS B Hth A3 h(L grinte 9P {BbsL 416 -

7.19 @HaM), . 454pH( 88)07.88 (1H) 1)/ 82.62rp1H), s); V& AQOMS0REBHHRT=1.93 (M+H
4106:C1/ GB2008/ 002318 58 triethylamine (0.216 ni, 1.55

) and
O Benzotriazol-1-yl-N, N, N, N tetra-net hyl uroni um
Examl’hixefl uor ophosphate (400 ng, 1.06 mmol) in DWMF (2 ni).
resulting solution was stirred at anbient
M@ﬂrﬁﬂ@mure for 4 hours. The crude m xture was then

In oro%g F& {RY WWbﬁQ@ra@ﬁénV&f thd dedmpoliN¥d, BleSroRdRine8aPwaPudelido

5p silica, 30 mmdianeter, 100 mm | ength),
determmeﬁgsogyatg@&r easingly polar mixtures of water
(contai ning 1% NH3) and MeCN as eluents. Fractions

A e B BT AR A A o B LRH 2t e

Hepe€ woman d2.asnM MpOh (Sigddh)raPmMe BCO(SIgma)e1 M BT Bigmalk 1@% Glycerol
Sign%X Qéﬁﬁ %&@&WB#Q%: ggé’e w n?@@ T@Abé&AéﬁﬂNEﬁ\D UK) and
vamr(ggc}epncw)tratlgnsg@‘ saldznmmtO(s:ﬁqdeﬁ')All q_n,m[pgund%Nezq dU mﬂ%MSO and gave

final %sgyg}oncgntﬁaﬁlo(\éoﬂebmen 19 aﬁxj@l 0(0;1 dm, v((il%'n'l_t'ﬂé Bso &lrébgat(a%ﬁal
conceritratiarpofi®e par well. Eye torgl zsqamolmye pEvaeJi wasmfi& 93 (I(\/I+H '
410.6). Exanmple 9 Inhibitory Action 15 In order to

assess the inhibi tor){ action of the conpounds, the
Afterf]g|n]|w$]|gm§@§gyat\,€&sc theggagtigns were initiated by the addition of a10 pl

reaction mixture, containing NAD (5uM), ®H-NAD and 30mer double stranded DNA-oligos.
Designated positive and negative reaction wells were done in combination with compound wells

(unknowns) in order to calculate % enzyme activities. The plates were then shaken for 2

minutes and incubated at 30°C for 45 minutes.

Following the incubation, the reactions were quenched by the addition of 50 ul 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.
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determ ne | C50 val ues. Manmal i an PARP, isolated from
Hel a cell nuclear extract, was incubated with Z-buffer
W@ 28aMb435epes (Sigma); 12.5 nM MgCQ 2 (Si gma) ; BOMYBR@B/002318
(Sigma); 1 mMDIT (Sigm); 10% dycerol 20 (Sigm)
0. 001 % NP-40 (Sigma); pH 7.4) in 96 well FlashPl ates
(TRADE MARK) (NEN, UK) and §%ry| ng concentrations of
said inhibitors added. Al conpounds were diluted in
DMSO and gave final assay concentrations of between
10 and 0.01 M with the DMSO being at a final
The % enryewetactitityder esch compeusd isapn calqiated ysing thedalloywinggiayation:
per well was 40 |. 25 After 10 mi nutes incubation at
30C the reactions were |n|t|a}(ed by the addition of a;
r eal n t ufepm edntaknpwigs NARE {16 BRI 2 t3 Me NAD
Inéhkal%b 0d0de gbés(t (rRe @ oPNA: 0& IS~ me LR SicgRRIAGe cpm)]
p05|t|ve and negative reaction wells were done in
conbi nation with compound wells (unknowns) in order
ICso anIgeé: @ﬁ&éﬂr@&ﬂra%bﬁ BZYHEh 8% o¥ihk eRSymelativib) |§ﬁr¢|ﬂalt@@rvﬁaré B&&ulated,
haken m nutes and i ncubated at 30C for
Wh'Chrﬁrﬁ g?tegn'ngip%mrwewé diffgent sppgenfations, nemrlly Eafeﬂ%%dOW” to
0. oo1"iﬁﬁ Sugh Rﬂ,gl?é?ﬁ’esbé*e Lubsy A0nidafitiveTlals tb iRkDEbyaseédsed 86hsbund
to each well. The plates were then shaken for 1 hour
P°te"8'?sroomterrper ature. The plates were transferred to a
TopCount NXT (TRADE I\/ARK) (Packard, UK) for

[ 35 c recorded are counts
Al °°B‘8?”'id ﬁ?ﬁ?"‘éd '(%dpﬂ"e?'b '?1% tgar.%l'l ond counting of
each well. WO 2009/004356 PCT/ GB2008/ 002318 59 The %
cal cul at ed
The n%m&% r%s% t# )’q tcgraf:&[ndggf:ﬁ\emgm%“% f e%??% n =100 -
I O()< (cpm of unknovvn 5 -mepn Megatiye cpn) (mean
positive cpm nean neagati vel@p{m) | C50 val ues (the
concentration at whi ¢h_50% of nzyme activity is

i nhi bited) were cal cPatef, 0¥Bch |are deternined over
a range of different [6bncent0.8a52ong, normally from 10
Mdown to 0.001 M $ggtmC5§9@at ugs are used as
conmparative values tq ldentify increased conpound
potencies. 10 All corrﬁBunds P-8%ed |had a mean |1 C50 of
|l ess than 0.1 NM The5aeah | CBW3reqults for conpounds
of the invention are [gFstgpd—§gisgw. | Mean |1C50 (NM

5g 0.0180

5h 0.0058

5i 0.003

5] 0.003

5k 0.005

51 0.006

10a 0.0029

10b 0.0073

10c 0.0027

10d 0.0033

10e 0.0053

10f 0.0032

10g 0.0022

10h 0.0046

10i 0.0058




5a 0.0048 5b 0.0052 5c 0.0041 5d 0.0035 5e 0.0073

5f 0.0055 5g 0.0180 5h 0.0058 5i

0.003 5j 0.003

WGR009/0085% 51 0.006 10a 0.0029 10b 0.0073 1PCT/CBR®8/A02318
10d 0.0033 10e 0.0053 10f 0.0032 10g 0.0022 10h
0. 0046 10i 0.0058 WO 2009/ 004356 PCT/ GB2008/ 002318

60 10; 0.0042 10k 0.0059

$81 0.0054 10m0.052 100

0.004 10qg 0.0051 10r 0.002 10s 0.002 10t 0O.003

10u 0. 004

10j 0.0042
10k 0.0059
10l 0.0054
10m 0.052
100 0.004
10q 0.0051
10r 0.002
10s 0.002
10t 0.003
10u 0.004
10v 0.004
10x 0.004
10z - 0.003
10aa 0.004
10ab 0.004
10ac 0.006
10ad 0.003
10ae 0.006
10af 0.003
14 0.005
17a 0.003
17b 0.002
17c 0.007
17d 0.006
17e 0.007
17f 0.004
179 0.009
17h 0.003
18a 0.005
18b 0.005
18c 0.006
18d 0.002
18e 0.003
19 0.005
20 0.003
21 0.008
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10v 0.004 10x 0.004 10z 0.003 10aa 0.004 10ab
0.004 10ac 0.006 10ad 0.003 10ae 0.006 10af 0.003
wQ@20000005% 17a 0.003 17b 0.002 17c 0.007 17RCOGBR®S/002318

W 0.007 17f 0.004 17g 0.009 17h 0.003 18a 0.005

18b 0.005 18c 0.006 18d 0.002 18e 0.003 19 0.005

20 0.003 21 0.008 WD 2009/ 604356 PCT/ GB2008/ 002318

61 Potentiation Factor The Potentiation Factor (PF50)
npounds is calculated as a ratio of the IC50 of

_"tﬂ‘ggﬁ'-ﬂg&.é—cell growth divided by the 1C50 of cell
The RytepiietionF 2RiREP sl prsiompoundsris orleHIatethah i ratieref therlGest eastrol cell

growtl Qhviied 69 mer I@s cﬁ@gl Q'GWQUIEWRﬁ irpfited G‘?&Mh %hﬂi’ltﬁ)nl icineB for both

presence atl ng a ent ne
contrihens, sHBBRHTHAHRAIE CE\RESp I i e et @ Siephlonels aees et
meth@Hes@fonbieqMMS)N TAB tdsttdrigbuhfis Werd used at a fixed concentration of 0.2

micromolar. The concentrations of MMS were over a range from 0 to 10 pg/ml.

Cell growth was assessed using the sulforhodamine B (SRB) assay (Skehan, P., et al., (1990)
New colorimetric cytotoxicity assay for anticancer-drug screening. J. Natl. Cancer Inst. 82,
1107-1112.). 2,000 Hela cells were seeded into each well of a flat-bottomed 96-well microtiter
plate in a volume of 100 pl and incubated for 6 hours at 37°C. Cells were either replaced with
media alone or with media containing PARP inhibitor at a final concentration of 30 nM or 200
nM. Cells were allowed to grow for a further 1 hour before the addition of MMS at a range of
concentrations (typically 0, 1, 2, 3, 5, 7 and 10 pg/ml) to either untreated cells or PARP inhibitor
treated cells. Cells treated with PARP inhibitor alone were used to assess the growth inhibition
by the PARP inhibitor.

Cells were left for a further 16 hours before replacing the media and allowing the cells to grow
for a further 72 hours at 37°C. The media was then removed and the cells fixed with 100l of
ice cold 10% (w/v) trichloroacetic acid. The plates were incubated at 4°C for 20 minutes and
then washed four times with water. Each well of cells was then stained with 100pl of 0.4% (w/v)
SRB in 1% acetic acid for 20 minutes before washing four times with 1% acetic acid. Plates
were then dried for 2 hours at room temperature. The dye from the stained cells was solubilized
by the addition of 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.

The fdllowing compounds had a mean PFg, at 200nM of at least 2: 5a, 5¢-f, 5h, 5k, 5I, 10aj,
101-10m, 100, 10r, 10ab-10ae.

The following compounds had a mean PFs, at 30nM of at least 2: 5i-5k, 100, 10q, 10s-x, 10z,
10aa, 14, 17¢, 17d, 17f, 18a-e, 19, 20, 21.

Solubility assay
A typical assay that may be used to assess the solubility of the compounds of the present

invention is as follows. The solubility of the compound is assessed in water and phosphate-
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m cronol ar. The concentrations of MVS were over a
range fromO to 10 g/m . Cell growth was assessed
W@ 200090438€ sul f or hodanmi ne B (SRB) assay ( SkehaPCT/BB2008102318
al., (1990) New colorinetric cytotoxicity assay for
anti cancer-drug screening. J. Natl. Cancer Inst. 82,
10 1107-1112.). 2,000 HelLa 821 1s were seeded into each
well of a flat-bottonmed 96-well mcrotiter plate in a
a
buffe%g 15’1[%% \xggsé%gﬁg—tl k éj'r ﬂ?eeéefmad‘ll&gﬁrggll %ﬂ:rweg égghﬁl ggge :?rr?r% solvent (with
shaking) dior 20dhontsait mqqgtepmpattprﬁhAﬁqzrttbat pgtiod thg samples will be wsually
examfﬁ@&‘ ?oeﬁgtérﬁ'ﬁﬁeotﬂe ?fesgr@cerlﬁwsgﬁceaﬁQn—df&%lvé@ﬁidl@ TR @arﬂélé%@e

row for a tfurther 1 hour before the additio
centru af flltgrqdﬁg@c%qsarycte ﬁ%rgqﬁermasloiiu@wsm:etpw1 Q{Eﬁﬁ th?’ s@utlo_[m anglysed to
deterrame 50|uBllltala)dthé(DS]/dﬁdlt%gtbﬁth&!qUB@Is and tDNSO eamples tosa similARP

et T ek SR S on Bt FLET i o e
detector)idm the sampleywilt beecdPiiRiPed tolihdarea of thEpkalsfremw thee PMEO soiytion
(dilut% tF '(t)Het e c%)ﬁcm}é iGn Q?fhg \A}Slgrér%cd gtlﬁéa%ﬂr?d;lh% £06unt the weight

e cel or a hour s at
of sargmietaken for il alseca@tlmhé e PESWHPEeN isepderipat kg samrle willdbe

comp\&éwsam in®Ms@Qt ihe feverlded RYadsiig/) trichl oroacetic

acid. The plates were incubated at 4C for 20 m nutes
and then washed four tinmes with water. Each well of
Compafihg thewati dfittespezikairmdam kriowhgQhe aincentrfiof of thi ori@REB samples,

ceti r 20 m nutes before washing four
the squ bﬂ#@%’“ﬁ)f@%ﬁﬁ%‘%@u c acid. Plates were then dried for
2 hours at roomtenperature. The dye fromthe stained

Prep g,}ol,,%f\gg,g po!l ubilized by the addition of 100l of 10rrM
rs Base Into each well. Plates were gently shake

Aboulthenglogthe sampletis weighed asryeately iploa 4-6Y glass W?'rﬂﬁ‘(’@é‘aﬁa(ﬂoq Bl of

water”&ﬁféblﬁé h@fet BEDMBDI, Balddee st By)/pn;ﬂitte5§4ﬂi\f4n@|ns altrasonlcated for up to 2
uan m Gr ot e rea

i, SRR YU 8 FEATR PRS0 B DB A P e R BToggpure for

20 hoaes; $hakilg,on, orliith) stBer. [The vidid brel Eamiridafted Ois period to determine

the pre%‘%&ﬂa%eq}c %f’ B%s{l@éf' s%ﬁﬁ ”gkc%ﬁ’éé%ggqlﬁ %% &?ntﬁﬁ.@?d R ffered

througlom@.450m filtar7t, remwa ingqieible m@terigl if nepessany, apd thediraip pnalyspd to
deter@fe@YncnitrAtidnyd? 'trfeaéonﬂﬁﬁﬁd’ lntsB%ﬁlorU%‘iferQﬁluMﬁ)eéjl §aﬂ1p%~°a%$a‘épropnate

the solubi|lity of conpounds 41 pres
with DY@ 2RI lectkd SPigIhG HELC PRED 1 tined ShowBrDelc iecting al
sampf@IiPaupNcate S TRS Mmagifch solubiiat teat can e abtesrpinad asikthis method is

nomnta@)szgo%%?rgp e-Fy)v%E (8)9 ljvﬁ,s% f%grvg%a%ucffg eenq g@lil ne

equilibriate in the solvent (wth shakl ng) for 20

Anal}JﬂgéfrT?ci%%‘fe omtenperature. After that period, the
be visually examned to determ ne th

The sgpmg @wm@%@ LeM@HsitY 8 ¥(Rtere Migemass ZGHetryaap| (@auivalent
with t&tlpbréﬁ%tersﬁ)akbilJé&@nbvw filtered as necessary to
Water errlg%(?nalsggg in osﬂwgallgnerrnlo é.’ and the sol ution anal ysed
fsgMi P
Scanning from m/z 100 to 800
Mobile phase A — 0.1% aqueous formic acid
Mobile phase B — 0.1% formic acid in Acetonitrile
Column - Jones Chromatography Genesis 4y C18 column, 4.6 x 50mm
Flow rate 2.0ml/min

Injection volume 30yl injection into a 20yl loop.
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5 determ ne solubility of the DS, diluting both

aqueous and DVSO sanples to a simlar concentration
W/ oBRsO. The area of the peak obtained by HRUZGB2008/002318

(using the diode array detector) fromthe sanple wl|

be conpared to the area of the peak fromthe DVSO

solution (diluted to the sffe concentration as the

sarrpl e) and quantified taking into account the weight

Gradigg uﬂ%?p%ﬂttégsf ﬁg&gg B e hQ{ué {oadS /db%ﬁg 4"rtn|nlgfe Jchc%ag there for four

minutes) g retaek Yo the stanting condithvBO (Bhis tnma be epglfied if Heepssany to obtain
betterts%ggnlaﬂgn ﬁ;@gpgrl ng the ratio of the peak areas, and
co

ncentrat| on of the original sanpl es,
PDAtiﬁect@alsemwngtfgpmﬁlptB B3Pcul ated. 15 Preparation of
Sanmpl es About 1 ng of the sanple is weighed accurately
| ass VI aI and exactly 1.0 ml of water,
Q“anéig‘ifé%gf%”fﬁf’ or is added to it by pipette.
Initial Eaamingfia ofittse sdnﬁpleawala |c0rata|edigftrm aqueousodiztiomindigates whether or not
the coanz?olu%& i dsoll{gpé h Rt tbgfrf]er%i thtapgonﬁgrlnt}aqo% II?E |§fﬁf§$l@ﬂe ahi§ should be

room erature ours aln
reflectad i ths; qoatersﬂambtalmem\sput@ lay PGS riEthe &plutign i ﬁ'rasr then the

concé?ﬁrrah&fjlntaﬁu&ﬁk%ﬁﬁeﬂ%hglgd BQ §|rrﬁ‘lélet§QIﬁE%‘ﬁ{ BISeN GRest degradation of the
un-di ssol ved solid npl es qsq houl d be centri fuged,

compgyng has| qogyreryl: twsrﬁfeu@rpea"scP'ﬂsmef [ARAO98Y-  enove

i nsoluble material if necessary, and the filtrate
The qasgt?rlg%tﬁﬁgs rtslgc’ie g?[ tE'F Sa’ﬂ[?'ﬁ% O gc{ofn% et%bs(gfuble P\%I\Si%pt%%?’ore the
peak vizé bbBIVEDfro@(pht samplenqnﬂatetﬂed 1@ﬂ%csotth¢tyHF°i§@Jrn@9 rlf@t thﬁ%eillutlons of
all sa qu’\gv% Q@e\@{mg Sér{?g\’ théﬂo%ﬁlly\g nﬁ/ e pbé"solutlon/area from

e maxi mum sol at can
DMS@@p@tlm)me(qnqs@al wgiahhin OMRR ﬁ@iat'qnéd"sz@nhom nal | y 1 Oong/ m ,
t he wei ght taken divided by the volune of sol vent
used A_nal yt_i cal Tec hni Eues The sanpl es are subjected

i ! cromass ZQ instrument (or

This :'1 %Y \é\%gseur}t%%thﬁ\%f%&lge%ss% Potr%nra 2(%? %c%w;?ou‘ﬁgg fn%’gmyceﬁss which (?re multidrug
resistotaHelangli$ pbremical A thet 8XWedsbMPRA (pHRrgwcgRroteln, whiol is an ATP
depeﬁr?etﬁig}ﬁ?; &f &:Ehﬁ\gqgﬁngnsﬂg %rlo%crggge%edrgg ac&n%%’t bRy dHdGwH e highly

um - Jones rormto phy Cene

resistapt togigpesiasimthe a5BY hese Asls anEmALhay gk @%%%?xpressmg cells.
This IaQiéSQﬁér@ﬁré’&!aH{’%s%méﬁécﬂd)fmR136n th@teﬁ'cacﬂ&ﬂéstémpoms in KBA1

2009/ 004356 P /GET 008/ 002318 di ent - ng
cells iprcomgagisqn by Fels; htd8 ng oo@sg \Aerﬁpz?{w |g§1en useato reverse
any I\thRﬁhfeglatddEHﬁectst’fKBMCellsm nutes, then back to the

starting conditions. (This may be nodified if

necessary to obtain

Method
100ul of KBA1 Pgp expressing cells and/or KB31 matched non-Pgp expressing cells are

Assa

seeded at 2 x 104/ml per well into 96 well tissue culture plate and left to adhere for 4-6 hours,
which gives a final concentration of 2000 cells per well. Either 10uL of Verapamil in cell media
(giving final concentration of 10uM) or 10pl of normal media is then added to the wells, followed

by incubation for 30 minutes at 37°C.

10pl of the test compound is then added to give final concentrations of 50, 40, 30, 20,10,and 5
pM. Etoposide (VP16) is used as a positive control. The KBA1 cells should be treated to give a
final concentration of 2,1, 0.5, 0.25, 0.1, 0.05 uyg/ml and KB31 cells 0.25, 0.1, 0.05, 0.025, 0.01,
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better separation of peaks). PDA detection scanning

from210 to 400nm 5 Quantification of Sanples Initia
wex@aiomssé on of the sanpl e vials containi ng t heCHGB2@®8902318

di lution indicates whether or not the conpound is

soluble in that buffer at that concentration. If it is

not soluble, this should be®4reflected in the

concentration obtained in solution by HPLCO/ M5. |If the

0. OOEQ.&J@F %ﬂgﬁrﬁvéequ%q%cetﬂ kglq‘%rt tn)?h Jeq I|ﬁ(9§| Cﬁ@t{gfﬂrbl%&ll B treated with

mediaiandths edegalant@maynt SOMFH wmqbwqb\@ulﬁdmh@sf/ee@: ttraf &8, f'”?hl s
concém%nd AR rgéLﬁtll l;ﬁat@@ar@%uﬁ&l&@ﬁ%ﬁ@ﬁ&*ﬁZ hdags. assunpt i on
i's nade that the sanples will be conpletely soluble in
DMSO, therefore the peak size obtained fromthat
At theSéHHVf eheihélbalied, Itméellaa&%&abwh|tm PBg thehssainedwitht 8RB t he

S ) Bk B o RO e o v

be uskd tntaldMEOteRdCyitdf d1e)test compougidaal thekBéitand iKBRIVEE lines, and these
L i |t i [tidrug

valuel Goby a1 e U e eE THOR b RE bbb ReFct 1 Venass
of the test conpounds in KBAl cells, which are
mul tidrug 20 resistant Hela cells of cervi cal origin
that express MDR1 (a P-glycoprotein which is an ATP
dependent drug efflux punp responsible for decreased
drug accunul ati on) and which are highly resistant to
etoposide. In the assay these cells are matched with
KB31 non- MDR1 expressing cells. This assay therefore
exam nes the effect of MDRL on the efficacy of tested
conpounds in KBAL cells in conparison with KB31 cells
whi ch do not express MDRL. Verapam | is then used to
reverse 25 any MDR1 nedi ated effects in KBAl cells.
Met hod 100pl of KBAl Pgp expressing cells and/or KB31
mat ched non-Pgp expressing cells are seeded at 2 X

104/ M per well into 96 well tissue culture plate and
| eft to adhere for 4-6 hours, 30 which gives a fina
concentration of 2000 cells per well. Either 1 OpL of

Verapam | in cell media (giving final concentration
of 10pM or 10Nl of normal nedia is then added to the
wells, followed by incubation for 30 m nutes at 37C
1 Opt of the test conpound is then added to give fina
concentrations of 50, 40, 30, 20, 10, and 5 35 NM

Et oposi de (VP16) is used as a positive control. The
KBAl cells should be treated to give a fina
concentration of 2,1, 0.5, 0.25, 0.1, 0.05 pg/m and
KB31 cells 0.25, 0.1, 0.05, 0.025, 0.01, WO

2009/ 004356 PCT/ GB2008/ 002318 64 0.005 pg/m to
ensure adequate cell kill for both cell lines. The
control wells are treated with
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medi a and the equi val ent anmount of DVMSO, which shoul d
not exceed 1% of the final concentration. The
WO 2®9l00436g pl ates are incubated at 37C for 72 POUGS2008/002318
At the end of the incubation, the cells are washed
with PBS then stained with SRB (sul forhodam neB) to
give total protein levels, fead on a UV/vis plate
reader. The data can then be used to calculate the
Clai | C50 of the test compounds in the KBAL and KB31l cell
™S nes, and these val ues conpared to indicate the
1. efﬁfmtpoomdmfommulahb: test conpounds. 10 WO
2009/ 004356 PCT/ GB2008/g02318 65 Cains 1. A
conmpound of the forrmulal/(l): O RI NHNON11n Rl X
Rcl RC2 wherein: RAEPKASent s one or nore optional
substituents onR sed!cycl ohexene ring; X can be
NRX or CRXRY; if Rethen npis 1 or 2 and if X =
CRXRY then n is 1; hen Rx is selected
fromthe group consistin OR IQ 1y substituted
C1_20 alkyl, optionally $ itufed 5 20 aryl,
optional ly substituted C32 pREr clyl, opti onal | y
substituted 10 am do, optlonally S2t|tuted
t hi oam do, optionally substituted est er, optionally
whergitbst i t ut ed acyl, and optionally subst i tut ed sul fonyl
R repgé'ngt@%ne bf mdre opg%\éulgéﬁﬁfén@bn'tﬁe RISt L&/ RAckdrRMnk! he
rouiﬁ cons)! sting of H optionally substituted 20
X cangpady ifohal 'y substituted C5 20 aryl, opti onal ly

if X = W&ﬁédmrselct)r@%naﬂmemxaémhyshs 1 Optl onal | y

o B b B R Dt
opt|or$ajlbshtbdtitu1t@tba€ét hmyt, optigrallyosiikstityted lm@sahetanomlybgpmnally substituted

amid& Q)E) %%L%s %%tthlg%%g IXIlla”%g%étlm de¥er ilaﬁfliytsﬂbﬁﬁhted acyl,

onal stituted sul fonyl "groups
and wh@WSll@t'Mﬂdé@if@tﬂ giogps; H hydr oxy, optionally

if X %@‘ﬁt" tHeH IFEGs SMRA& fréth tr@‘gréu"tdcoﬁélls of HO Bptidnally SubsuRB C;.50
ionally substituted

| oal kyl .
alkyl, r?@t'%}a&w {itut egr%aparvh@itmag'& SR&%““&F% 8%56‘%%&?}%F'&'8@W‘,°“8‘P
substiied amidoSoptioXaY, sub§ituteRBanttio, apitbnBl; substitetet sulfomatrimo,

optiort'lat?ls substituted ether, optionally substituted ester, optionally substituted acyl, optionally

substituted acylamido, and optionally substituted sulfonyl groups and R" is selected from H,
hydroxy, optionally substituted amino, or R* and RY may together form an optionally substituted
spiro-Cs.7 cycloalkyl or heterocyclyl group;

RC' and R®? are both hydrogen, 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; and

R'is selected from H and halo.

2. A compound according to claim 1, which is of formula Id:
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20 carbon atons to which they are attached, may form
an optionally substituted fused aromatic ring; and Rl

WO 200804366 ed from H and halo. 2. A conpound acRCI/GBWs/002318
toclaiml1, which is of forrmula Id: WD 2009/ 004356
PCT/ GB2008/ 002318 66 O NH iNOR(lId) N(1)~ RL X
Rcl RC2 3. A conpound accor8fng to either claim1 or
claim2, wherein Ris selected fromhalo, nitro,
hydroxy, ether, thioly thioether, amno, ClL_7 alkyl,
C3_20 heterocyclyl and C5_20 aryl 5 4. A conpound
accordlng t o an) PplalnB 1to 3, wherein Rl is
sel ected from and F. 5. A conpound according to
any one of claim [
10 hydrogen. 6.
claims 1 to 5, ;@(\ﬁ)NRX and Rx is
sel ected fromthe group S|st|n xpf H, optionally
substituted C,_20 al kyl ™&phirdn y substituted C5_20
aryl; optionally substituted esgé®kcgroups; optionally
substituted acyl groups; optionally 15 substituted
am do groups; optionally substituted thioam do groups;

3. am%o@%uﬁaﬂaédo)ﬁ.@te%hhér%ta«ﬁm of Bl P Yhedsie Rn§ seldcted¥rom halo,
npound accor d %Fto any one of cl ains

nitro, (RSP Sh RITRT, |t'§°'1th' & aRyRR: Cah%fkwoarzghet%ré’%%%' QB‘?FP@R{V{' he
group consisting of: H optionally substituted Cl1_20

4, pk X%r’ﬂ%o ntg agg%lg%%/ { S%"n&é’&ngg %|g|gn§n1§tgg§?vh%r%g ’yé selected from H, Cl
and Fsubstituted sul fonyl. 8. A conpound accordlng to any

one of clains 1 to 5, wherein nis 1, X is CRXRY, RY

is H and Rx is selected fromthe oup gpn5|§%lng
5. ot compoupd AeneEding, ok 8¢ elialaims a0 S0V % 3nd [ -are both
hymﬁggﬁlonally substitued anino; optionally substituted

ester; and optionally substituted sul fonam no. 25 9.

A pharnaceutlcal conposition conprising a conpound
6. A@CENbonad hecordyy 0@y ofie of cims 110 5, wherein n is 2, X is NRX, and R* is

selected from the group consisting of: H; optionally substituted C;.5 alky!; optionally substituted

Cs.20 aryl; optionally substituted ester groups; optionally substituted acyl groups; optionally
substituted amido groups; optionally substituted thioamido groups; and optionally substituted

sulfonyl groups.

7. A compound according to any one of claims 1 to 5, wherein n is 1, X is NR*, and R is
selected from the group consisting of: H; optionally substituted C4.5 alkyl; optionally substituted

Cs.20 aryl; optionally substituted acyl; and optionally substituted sulfonyl.

8. A compound according to any one of claims 1 to 5, wherein nis 1, X is CR*RY, R is H,
and R* is selected from the group consisting of: H; optionally substituted Cs.o heterocyclyl;

optionally substitued amino; optionally substituted ester; and optionally substituted sulfonamino.

9. A pharmaceutical composition comprising a compound according to any one of claims 1

to 8 and a pharmaceutically acceptable carrier or diluent.

10. A compound according to any one of claims 1 to 8 for use in a method of treatment of

the human or animal body.
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to 8 and a pharnmaceutically acceptable carrier or
di luent. 10. A conpound according to any one of clains
W@2G00/08438@r use in a nethod of treatnment of 3PCT/682008/002318
human or ani mal body. WD 2009/ 004356 PCT/ GB2008/ 002318
67 11. The use of a compound_according to any one of
clains 1 to 8 in the prepar§f|on of a nedicanment for
inhibiting the activity of PARP. 5 12. The use of a
compound according to any one of clains 1 to 8 in the
preparation of a nedicanent for the treatnent of:
1.y Z6e yseef aiFasenesed agwmingtoany ere of daimad e 8 in ieprgparation of a
mediddéenPloP hibitihy the dbaGEITPAGRL C shock; viral infection;
or di seases aneliorated by the i nhi bi tion of the
activity of PARP. 10 13. The use of a conpound
12. adeeusk oita tan@upd abedrdifig ©l any wBe &f dlam8 1ito 8tifnthe preparation of a
medléo %gg{o?{ qga%en?of &h%ﬁg@%sea ptlyéﬁocﬁg’iac?\%g@ﬁ iHj[]&t nélﬂotoxicity;
haemrre@ttlmkwrahnfeomnz prrrgseraa@ﬁ %m¢I@rat@r bycthe inhitriianagh éhetactvity of
pARFgents. 14. Use of a conpound according to clains 1 to
8 in the manufacture of a medicament for 15 use in
the treatnment of cancer in an individual, wherein said
13. CIREQke bfa ERhpdting abcdrd'lnd‘B Jhg PRE BRdims WBDSElerpe@ﬁ'ramon ofa

pat h . 15. Us cor
meaidagientBY e A adu i B dgpedtekehydn s ol i F SR
treatmest witie nizingabdietipst @ dherbotherapedtio agerpsi r DNA DSB by HR
relative to normal cells. 20 16. Use according to
clai m 15, wherein said cancer cells have a BRCAL or
14. BRsa2f aepnpoundraccyriandn gaims 11q 8 inthe manstchire gf @ Hedirament for
use |nl@|e e 6\‘ o%ﬁbéi it RN FBRIdGR| WiSeraih 8aid @hhédr & deficientiRERIdependent
BRCA2. . Usé accordlng to any one of clains
DNA E’ﬁBtr%OairPatWM?é(r e| n said individual is heterozygous for
a mutation in a gene encodi ng a conmponent of the HR
er%g%géngﬁA ?I%|Irn n1 S:I %relrnns%?it/caa e co%gniegso%e%? ﬁ\%geggg}%ert(%lls
havmg armdta:’ed onabrogBERCAlility BOrepaidPHA ma—_IR m}atlvgg@ normal cells.
according to any one of the clains 14 to 19, wherein
said cancer is breast, ovary, pancreas or pros
16. Usgrreeqrding  glaim 1% whareosai mcqr&e%w@ﬁ@%%ﬁ%ﬁ*%%&ﬂef cient
phenbtPpe20 Wherein said treatnent further conprises
adm ni stration of ionising radiation or a
chenot her apeuti c agent.
17. Use according to claim 16, wherein said cancer cells are deficient in BRCA1 or BRCA2.

18. Use according to any one of claims 14 to 17, wherein said individual is heterozygous for

a mutation in a gene encoding a component of the HR dependent DNA DSB repair pathway.

19. Use according to claim 18, wherein said individual is heterozygous for a mutation in BRCA1
and/or BRCA2.

20. Use according to any one of the claims 14 to 19, wherein said cancer is breast, ovary,

pancreas or prostate cancer.

21. Use according to any one of claims 14 to 20 wherein said treatment further comprises

administration of ionising radiation or a chemotherapeutic agent.



