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WD 2009/ 093032 PCT/ GB2009/ 000181 1 PHTHALAZI NONE
DERI VATI VES The present invention relates to

w@biobad3ai none derivatives and their use as  PCT/GB2009/000181
pharmaceuticals. In particular, the present invention
relates to the use of these conmpounds to inhibit the
activity of 5 the enzyme poly
(ADP-ri bose) pol ynerase-1, al so known as

|l y(ADP-ri b
X?DP}/Ei bos;/: t?Zﬁl?’é?ggggsmgmvvﬁferred to as
PARP- 1. The mammal i an enzyne PARP-1 (a 113-kDa
The p@é&rﬁt ﬂ/%ﬂmrﬂe%qe%ﬁi'pﬁt)nalgﬁﬁo c?erllwé lsaﬁé‘h%fjr ds agpﬁarmaceutlcals In

gnal1n roug |ts
partlcwlercttgmrmnalnuentlap reftgs 19| th@iUQQDOfIﬂDﬁesﬂOﬁ‘@Pén@rto inhibitdles patiwity of
the en§§|’ﬁ§ggl§ l?A@Ia}fﬁoéé%%%}ES%J ea‘iso"iﬂnown lgb %SQ%{PP -AboseRgrthase and poly

fam | bose
ADP- rtPBFX}W%%%e ﬁ qmprﬂjwéera%ddaﬁap p{ oteins, that all
display a certain |evel of honology in t hei r

The n'\%ﬁ]tﬁr&a:altl rtblﬁﬁz ?‘%t@&lgp QZ:F 1% f(l%? kggt glﬁ pr%gl(ug&a?sl %rgﬂ_irgggated in the

signallirR 0 DNA da(magehhmugram datyhtﬂ&RBedgn(zlerwdfrmldM bing toyBNBesingle or
f
doubl%gtfagl t [ c éE’?‘ §gar/é§otc%;%uﬁl.§tcﬂe42 % ﬁﬁgy\@ﬁr rence of

DNA strand breaks maki ng them unique in the famly.

The fa'rﬁnly'o? PGI?W\I}SIB (Pi\BGset)B ?m@%@% ﬂovpﬁ\izﬁjli@é %hﬁ’ﬁw Profinsathia€iildisplay a
| ated functions includi

certalramﬁqello( h%’ﬁ?'f’%\h'" thely qatqﬁytl\c;ldgmaw ”&F‘Iﬁg%'g éfllﬁl cﬂlylar functions (Ame et al.,
Bioess4y8p6@), w@m(mp ©heais Sarnily PARRH r(thaSounding rﬂantm‘r)fmthARP-

are soﬁa dtge af)lee ﬁﬁgﬁée Jvf?on?tcgﬁa%c (iplrt)? g%séglﬁﬁla%%@%;—t&é Bé{c}l&r_ggﬁe of DNA
strand( k888) nakify thetimenique it ke famihani sm by whi ch PARP- 1
nmodul at es DNA repair and other processes has
identified its inportance in the formation of Ol}éxg'
chuding gene

It is nquakiwr thalfRARRA @awglpaﬁeﬁ i fvariey fANArTelatedypptions in
amplificAtidr) @b divikioR: dlﬁﬁ&tlahé‘rhbséptoéfs DNADR:dBI dxeisivh adpaitias Well as effects

on telgéé)riteﬁ%gfh Q;gfqz%ml o%ﬁ%}’%ﬂ@é'ﬁ?& &%S%%AI L ﬁg’?uré Gen., 23(1),

76-80qpddoyyat ed PARP-1 utilizes NAD+ to synthesize poly
(ADP-ribose) on a variety of nuclear target proteins,
i ncludi ng topoisonerases, histones and PARP itself
StudigsRimthe methaxism bBivbich EARPBI mpdiyjates RBIA. regainangdother ppapgsses has

|dent|ﬁed]i§ n(é?rgag)cé ng'tﬂ ?o‘?lln)itl ot of tpo§l (RQﬁWbl)?é) cﬂ&n?@ﬁhlﬁlﬂ%oceh@%rhucleus

ransformation. For exarrp
(AlthamﬁpRlar@cmphﬁew |/*£>Ph igawAatip of Risteing EaTXsePIeayandiBiciegical

Slgnlféyﬂ& S ﬁ\{b%f-‘?éﬂé%}j Bfeﬂlhr(ﬂj?hﬁsﬁﬁe DMAL-bunB Oddtivatb @ pkaem @ilizes NAD*

and er cells s hi r enzyne ac
to SY”E'}‘?éHetpﬁ'éf 8 IaGBPBaTRE avarion o nyas roftacotny teasne ¥
topoisohherssas, (Hlétdmes aﬁti PARP, itsAif (Rthun Bétaat. hBiochdsn.dpibp/y s., Rels8 Commun.,

(1977); 35 Burzio, et al., Proc. Soc. Exp.
245, 137103 155%)& , 149, 933-938 (1975); and Hrai, et al.,

Cancer Res 43, 3441-3446 (1983)). Mre recently in

Poly (%B'g%%@)%ggﬁ @%ﬁ%@g% 39'5/‘%%5%1t§c?iw51§ﬁgr{aﬂt PERIPRR. For example,

PARP-1 activity is higher in the isolated nuclei of SV40-transformed fibroblasts, while both
leukaemic 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@andFosred associ ated with higher |evels of geeEGBL009/000181
instability (MNealy, et al., Anticancer Res. 23,
1473-1478 (2003)). 5 A nunber of | ow nol ecul ar - wei ght
i nhi bitors of PARP-1 have b&en used to el ucidate the
functional role of poI y (ADP-ribosyl)ation in DNA

repajr.. 1 cI.Ist t
prostfE A5ty s Bt o gotke AR R BRELPRRP- Rl been
identifdddlassbciatad with da'@halgeveasndf geebtic iksthbilitn McNdly, lebalz Anéicancer Res.,
. , 283, 593-596 (1980); Berger, N A,
23, 1ggd1|4gt§l?éodr¢r3§ésearch, 101, 4-14 (1985)). 10
Subsequent |y, such inhibitors have been shown to

A nurfE 3PI6R- rﬁascﬁrfw%rﬁ .rmfb.tmdif PARPIY rﬁa% rb@ers aséaMo elucidate the

functl?rgﬁ F.)pl ess;;orllyg(tADéﬁenbro% }qtlpp gthg/gtﬁp%%: e\ﬁ&gﬁ%tga wutﬂ Egﬂ Ig{3 ing agents,
the inhibitipp bt PA,FRB’ leaaétofléméﬂléﬂtﬂr)creaSGIM IDNketrandEbrealkag,e dndtcell Hilling

Radi at,. 999) P r
(Durkﬁ%g?ﬂeép ul’%gg?’t e& %( E% %%r' I‘%I/eA Iéﬁﬁa &n%ésgaltcﬂ 1?01 4-14
(198%)ensi ti si ng hypoxic tunDur cells (US 15 5,032,617; US

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

lines, chemcal inhibition of PARP-1 (and PARP-2)
Subseguenty, sych ighibifase haveshsen shewn (e anhanaerthe Sffects:efiradiatian rgpponse by

suppr"erngthE régd Wo@@&@ﬁtldﬂg Ietﬁﬁdérﬁ&@@@Beﬁ@u@' d¥el SBritich UBumal of Cancer,

49 (SRR b 3101798 Sehckehehth MMk a1 Bfin i 6-100 (1909). PARP
inhibiloRsShzvBibekd yepofted Wfﬁéetl\tecln radib senkiisiag hymxegencs cetgl(US

5,032%’611;/ ?%’qﬂ,&ggg gf@?]’é%eoﬁt g |%ce?g s e@pD‘SV I Aiggs,%g?@égﬂnhibition of
PARPAL éahd FARP-2)UssAvitydd ,alsaCaS@cmﬂNl(hl@gkyq senetjisetiqnetg aany low doses of
raduatﬁjo%t(éréﬂ%}sc ifo Johaie(BAﬁf’sé(z%ﬁ yPARP- 2 possess bot h

over | appi ng and non-T edundant functions in the
mai nt enance of genom c stability, making them both

Furthbio?s, SRRMY kﬁ@kGLﬁt(SARM? &h&E edtbil\Enemit ingthbilitilin response to

L T e

Murci@f étee:t Broc\Net Acaln S, U@Etpemd/em 78601097)h M oref resérEHatariticates

nat R b BERBI s ol R reronp e
mamtlaamcb@égerroep@stabldty(rﬁa{p@ﬂnemd:{otralhteresgn@m (MBinigsiey de Murcia, et
al., E@%QPJCQA;@ 22 5[062 (2006)). 30 Arole for

haS a s een ermnstrat ed in certain vascul ar
di seases, septic shock, ischaemc injury and

PARmAFﬁF?bQiBQHa@éIEU re(c@ﬁtW &'éh,repﬁinea'to havBiaA6aHgBgeRic @FBMS.- Where dose
c

depenqd&pk getductloi]@ef V%%é ﬁggs(wi@tggl;‘?st gwlagq%tqréter%%m%d proliferation,

migratiamagEtubé edrmbtiacia HUYECS iasrtekeb reymkted (Raj&NAet ath Bédehem eBiophys.

ubse n ed by PARP-1, is a mmjor

Res. ?8’5’“’ (gt?dn% @Eggact i to such disease states as shown
by PARP-1 inhibitor studies (Cosi, et al., J.

A roldYoHPRRE!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
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Res., 39, 38-46 (1994); Said, et a/., Proc. Natl.
Acad. Sci. U S. A, 93, 4688-4692 (1996)). Mre WO
WQO®9NMM3IN32 PCT/ GB2009/ 000181 3 recently, PARPI/GB2009/000181
been denonstrated to play a role in the pathogenesis
of haenorrhagi ¢ shock (Liaudet, et al., Proc. Natl.
Acad. Sci. U S A, 97(3), 168203-10208 (2000)). It has
al so been denonstrated that efficient retrovira
nfection of nnall n .ce ock
recenii R 125,467 SRRBIURIICE Play By ORDR AERRaBTasisGH hafmorhagic
shockr(Eia o) érampfbe.tmawmai SeCADA., BNBECDR031$02085206Mown t 0
occur in various different cell types (Gaken, etal.,
J. Virology, 70(6), 3992-4000 (1996)). Inhibitors of
It has RARPegn Hamenstriates thas efficiéat retroyitad infestion bfemargmalian cells is blocked by
the m@?,{;l g i b atp- ReHAD! SRnAHbitidh of‘?@d?)ﬁﬁﬁnaﬁwf l%ﬁfbm%lmec@mfectlons was

10 Mbreover, PARP-1 inhibitio
ShOW%}@é@GWat‘ é@ﬂqug difterany celHupasrSatkenn et dgivn 5’“?!%\# é‘a@b r39%% Q0

(1 QQGBnInhiBh'é'@Bf f’AﬁPQMa@éirﬁJs(bBéﬁ Hé\m%@d 1&eltRd Kse iBlaA-RigANtherapies and in
mm, 201(2) 5-672 (1994) ) Thi s

Cancen‘rﬂﬁg‘ﬂé”?@y%tgé/ds?%)t he rol e that PARP plays in

controlling telonere function (d' Adda di Fagagna,

Morecs/ﬁﬁ PARIIJ\? nﬂlbﬁlo% § be%rh%)%w?tg?%@geelgggg%met o?’?%ﬁqo‘ﬁ%ractenstlcs in

ors are afso
human fibrablasts t(Ratfani anfl| GankeBiochem Bimhy sl iResaGemm(, 30H(3h 665-672 (1994)).

This @9{/ Ee iatB@toVth W%ﬁ'apﬁﬁﬁa’ g%% Wﬁﬁ&ﬁn&fé‘o‘rﬁ@é fu‘ﬁ&ldnrld 'Aaﬁa di

ogenesi s O mat1 on, | n PARP
Fagagﬂ@eﬁfaaieuﬁﬁuce Fen-gU(Y). E8r80 (198QAng, 2002 by CRC Pr ess
169- 204) ul cerative colitis (Zingarelli, B, etal.

PARPdp@@gg% gre(ajsqltﬁgll(;gﬂ h bsegglegér{té %\%(%j%gm@t oijcﬁﬁsrwa?tory bowel disease
(SzabGXst RElk BE IBGW(ADPLMBdSs}éh?SIyG‘Jerase 2¢8vatieh Hhith€Patho§&@8i3)of SRGck and

eron 08 I S, D S o 0200,

Ulceremhe batitis ¢Zinganelli, chrepdu idsundiogyh 143(8), 589-BPNRRODMN abd Coahe’s disease
. y i N
cion 5y B APSE A oL ey AN, sy S oo
represent an optionally substituted, fused aronatic
Some' df e preserf ﬁ‘i(}()a(l’ﬂ@rswgiie E{ev@ﬁ%ﬁﬂeschﬁe&m NB34/b86976)a tigsslof 1(2H)-

or 2 and s 1;
phthalazinone compounds which act as PARP inhibitors.” The compounds have the general

formula:

wherein:

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

X can be NR* or CR*RY;

if X = NR*then nis 1 or 2 and if X = CR*RY then n is 1;

R* is selected from the group consisting of H, optionally substituted C. alkyl, Cs2 aryl, Cs.20
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Rx is selected fromthe group consisting of H,

optionally substituted C1_20 al kyl, C5 20 aryl, C3-20
wWOD0200®E0D93032 PCT/ GB2009/ 000181 4 het er ocycbPgl/GB2009/000181

am do, thioam do, sulfonam no, ester, acyl, and

sul fonyl groups; RY is selected fromH hydroxy,

am no; or Rx and RY may togéther forma spiro-C3_7

cycl oal kyl or heterocyclyl group Rc' and RC2 are both

heterqc%ﬂ:@t%aﬂ odfpAM RGNS PR oR & B o1 Sb\hﬁ?ﬂ@?ﬁgff’m ar e

" is seldcteafath Hnmydrdxgr amiaco; opt | onal |y substituted fused

X I : hal o.
or R* GERT e onblrBonARGPIS £ R oSl F0eh ALY R
R®" m%@mwhmp@enxor\ahmm CRIR], R, RE, Bhand B" degpsher with the
carbo® EﬁHE t§ ¥Rich! 'tﬁeyaaré HitdhES iy fbn’ﬂr? b® ?tﬁ)nblﬂl §JB§tltbl§M @lse@faromatic
ition of the activity of
”"geﬁétentlatlon of tunmour cells to radlotherapy and
R'is séfictddUoncHerdhbier api es. These conpounds rmay al so
exhibit inproved solubility and may be | ess anenabl e
to efflux fromcells, thus increasing bioavail abili t)y
The pteSemdmentdraigive nowittischversd thasgretounds where ) ie SEtit", and R is an

ether #\\%MS Pﬁr“‘ﬂg %5 ﬁgélr&elﬁcr@a%o H'&%H v\ﬂeelrgfe |Infr;|]|Bﬁor§ of |a@lt|v(()t§l )e?{ I;Aéfﬁ?’,'%nd/or
of potentigtiersefiument celis tosadiethgragyprd qu@v%ehem%%rapm ohgsp compounds
may al’éo"é&hlbﬁ( dn@?gve\é @T&lllgﬁérﬁqﬁ%é IS ArkéhabRAo SHlux Fomadets, Giis

CH respectively; 20 Rc is
‘”Crea§l§9é’tqaé%l'aP\lUm H Cl1 alkyl; and Rl is selected from

Cl 7 alkyl, C3_20 heterocyclyl and C5.20 aryl, which

nccor B P RN et b e oo e om0

they are attached f@ma spiro- C5_7 oxygen-containing
heterocyclic grgup, Jwhich is optlonally substituted or
fused to a C5_7 hatic ring. Thus, when Rc is H
and Yis CH th und i s of fornula (la): WO

2009/ 093032 PCTB

wherein:

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

X and Y are selected from CH and CH, CF and CH, CH and CF and N and CH respectively;
RC is selected from H, C, alkyl; and

R' is selected from C,_7 alkyl, Cs.20 heterocyclyl and Cs.y aryl, which groups are optionally
substituted; or

R® and R' together with the carbon and oxygen atoms to which they are attached form a spiro-
Cs.; oxygen-containing heterocyclic group, which is optionally substituted or fused to a Cs;
aromatic ring.

Thus, when R®is H and Y is CH, the compound is of formula (la):
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5 OI4H NON iX O _R A second aspect of the
present invention prOV|des a pharnmaceuti ca

W@ 09p0%ios:l on conprising a conpound of the firBtT/a8p@®ein001sl
and a pharmaceutically acceptable carrier or diluent.
5 Athird aspect of the present invention provides the
use of a conpound of the fiPst aspect in a nethod of
treatment of the human or ani mal body. A fourth aspect
of the present |nveQ$|on provi des the use of a
conpound as definedfjn the first 10 aspect of the
invention in theé }gtlon of a nedicanent for: (a)
preventing pol y(|ADP-ribose) chain formation by
i nhibiting the AN of 1ular PARP (PARP-1
and/ or PARP-2); (b) ment of: vascul ar

di sease; septic shocky jury, both cerebral
usi j ury, bot h cerebral
and cardi ovascul ar; ne %xi0| @GRudlng 15 acute

and cardiovascul ar;

and chronic treatments for stroke and Parkinson' s

di sease; haenorraghi c shock; inflammatory diseases,
A secgrlrk%‘slpgtétl d\?éﬂ{%kéénﬁnvéﬂ@h %g% §hgﬁ+é\€daegfgda$€@ﬁﬁosmon comprising a
compawdeaf i fyst asped ﬁa@a)phéﬂma@ewt@aw aqgeaigbie sarriepar %Pmt as

the acute treatnent of cytoxicity foll ow ng

cardi ovascul ar surgery or diseases aneliorated t he ..
A third AcE1 9r 08 Prognt FHENROFIGH IS (57 Usorghe.COTpopt Ol e MaLasgaet in a
methaaidjf treatmenhoftBe b@han brean@pyt body.f or potenti ati ng t unour
cells for treatnent with ionizing radiation or
chenot herapeutic agents. In particular, conpounds as
A fourtheéspeetcbfite pragent inventioa ppavides diie tsecof iarppmprunshascdaiingein the first

aspeét‘éﬁﬂe'iﬁ@e@mn'm th‘“e%&%rratﬁﬂ%ph Rldicamehiter api es (or as

ncts ating agents, such _as nethyl
@) 2ploveRinaREB(ATibese) IS TacDrRY JONDHASES By of Coluia? PARP

(pARpIacaa,ap,apARp HDTIC), also with topoisonerase-1
ecan, .Rubit

) A o BRSS! B B et nc
cardlo(vbsnum;aﬂpemtslwomjms) botaseralbrlal armiscardisusssulart n¢wrdtoxicity, including

acute %Rg cﬁ oh%ttr%QMtsrﬁ)pﬁroT(esahh %arkw&@”ptd%% hQ%morﬁMﬁ c]'s’l)’i gk

tors suc
mﬂanmatorv ﬁ@camawa@maébntm @Bardmlatorx Ryl g@ﬁ@ﬁeasléer?t'w"l'q and

Crohr’ mgéas&%ﬁmblé kBelobR; RABAGN SRR affabetél APwdilss/fié Wbive
and enzog%ﬁgé0|ndoles Such conblnathggs co

treatngﬁng, gfrpytqcxlﬂty foll ardiovasqulay Flgggrpwuglswqgﬁg ?rawg%é/gh%vhlbltlon
of theQicBlityaf FARPSt r ati on as dependent on the preferred

© ”%tsé‘ asd ar? gdjmt ?noc%%{:g %Fi‘é)r%gy QT/ p%?gthg%g tgg\%?frlcells for treatment with

ionizing radiation or chemotherapeutic agents.

In particular, compounds as defined in the first aspect of the invention can be used in anti-
cancer combination therapies (or as adjuncts) along with alkylating agents, such as methyl
methanesulfonate (MMS) , temozolomide and dacarbazine (DTIC), also with topoisomerase-1
inhibitors like Topotecan, Irinotecan, Rubitecan, Exatecan, Lurtotecan, Gimetecan,
Diflomotecan (homocamptothecins); as well as 7-substituted non-silatecans; the 7-silyl
camptothecins, BNP 1350; and non-camptothecin topoisomerase-! inhibitors such as
indolocarbazoles also dual topoisomerase-| and Il inhibitors like the benzophenazines, XR
11576/MLN 576 and benzopyridoindoles. Such combinations could be given, for example, as

intravenous preparations or by oral administration as dependent on the preferred method of
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6 admnistration for the particul ar agent. O her
further aspects of the invention provide for the
wo ewany®sr of di sease aneliorated by the i nhiBCT/G82000/000181
PARP, conprising adm nistering to a subject in need of
treatment a therapeutically- 5 effective amount of a
conpound as defined in the first aspect, preferably in
the form of a pharmaceutical conposition and the
.treatnent of cancer, conprising admnistering to a
adm'"ésffﬁ]?@cwfgrﬁ’faﬁaﬂ"églar%?e"freth) nent g °
t herapeutical l y-effective anount of a conpound as

Other qﬁ{h]gpgsg)b th of {?1 rﬁ\jernﬁén pr@\?’i?ggr trL et r&f\tjl%%%e ameliorated by the

ormao arnmaceuti ca
mhlb't@o 9HBARPi mmp@lnmdﬂm@@fml tga SéPJe%terq negtt ofdneptment @ therapeutically-

effectl(/élgheﬁrh%ig@b!mfybtﬁﬂ'taQ dRBnd i it ﬂr&rb)sp@cft &B@Fﬁb‘)hﬁ kI8 bfCa
furt her

Phafmaﬁ%ﬁ?h coPositien auhips i ﬁ%gféﬁta?f csgcqjstgawquﬁmg ﬁgmmlstenng to a subject
in needlof PédtmkhiNthefapauticabdéftsatirnamount of ieormperdt] e efired in the first

ef | ent. 0 ' [
oo RS gH foo G B  QRBOE oA W o
or seqaentially with ragiotherapyh@onizingaadistinn) of chemstherapeutiopgents
cancer which is deficient in HR dependent DNA DSB
repair activity, conprising adm nistering to ai d
In fotb%[thE?ﬁts of the efeapRtinveRtian, Wmevnc{ﬁé"%)fﬁmwdd@ th@r?éepafat'on of a

medlcﬁﬁgﬁtcfblﬂﬂg trEﬁtﬁmeHPct)ﬁiﬁﬁéﬁ?%Wh leNﬁ‘iclaﬁan ﬂ-ﬁ:rhﬁjldgoDﬁRbmvblnatlon (HR)
irs e-stran eaks.
cenerEH B AR T RODE) FEPLPHMD (26 T UEAT B 3Rapy win 2

cancef Whikh iskdeficisat iaRiR d&pBndeht DRAIISB reair act@#yeomplFig@pdministering to
247~ HR dependent

said pﬂ@téggrgge%%g@f &m %m%ﬁﬁe ngpogﬂﬁ? are not limted
to, ATM (NM 000051) RAD51 (NM_002875), RAD51L1

I—@\Mf ?ﬁf g%#&g@;@%@W@ ?&Z@ doMﬂan’d%rééﬂML@@@@?ﬁbNA via

homo@msongzt@essmsm@émmr@om@m T Kﬂmméfg'i Jackson,
Nat. GRABD41(3): Q1284 2260)), THeREepoh itk PR 3R depBRE#E DNA DSB repair

g B o B RG2S B30 o

(NM_ msdepamsmc (mmmss)zamépm NNLAIORSZE), DMEN (IM_007068), XRCC2
(NM 5@% )C%ﬁ[%:&]@@[ 86@432}2?}@2 (EMBEO&#Q 'ﬁ&%@@\(ms@oﬁbg) RAD54B

ohent ar e
(NVL_ o35, BREATNWOW 2981, BRCAD (S, BRIBS), FNDSOXNBA OGS, MRE11A

(NM_ 6@&9%9%(14\18‘@{1@@)1 doﬁha'é) d)t%eﬁ%ﬂems(ﬁ%lvba |H1Redﬂmﬂﬁdant DNA DSB

repair rrse or con

repainpgthway sise TeeHISRARIEIR SHa2s %M%&'d%&’él?s g?a"ﬁsr?!g?ét %‘HP 118,
pp528838)i HR dothpoRerts areRd daSBrbedhn Wogb, éthaat Scigraehasay 1284-1289
relative to normal cells i.e. the activity of the HR
(2001 ?Jlependent DNA DSB repair pathway nay be reduced or
abolished in the one or nore cancer cells. The

can%?c\ipv\{/ MLty dglt cidlifh 1§R d\[%gén%eﬁt%ﬁw B%ggép%f T&yﬁonﬁsg %PE&Q%'E‘Bf one or

repair path
more ganaepealls a\di\mt\draveeque@cgﬁ ombromd@tdmato "Redjf AYALPSBgikrergh that

pathv&@?' r%'&t&e?o%fﬁé‘i'c@f& d. the ddRijpHRAFAbe MINA BBBIrépair pathway
Conponent s he HR dependent DNA DSB repair pathway

may WWQWQ%@@@@W@%@G&@F cels.

The activity of one or more components of the HR dependent DNA DSB repair pathway may be
abolished in the one or more cancer cells of an individual having a cancer which is deficient in
HR dependent DNA DSB repair. Components of the HR dependent DNA DSB repair pathway



10

15

20

25

30

7 are well characterised in the art (see for exanple,
Wod, et al., Science, 291, 1284-1289 (2001)) and

WO p@b0eB®31 he conponents |isted above. I n sonme PeEGBRIGH0181
enbodi nents, the cancer cells may have a BRCAl1 and/ or
a BRCA2 deficient 5 phenotype i.e. BRCAL and/ or BRCA2
activity is reduced or abol¥shed in the cancer cells.
Cancer cells with this phenotype nmay be deficient in

o SRR A5 Sy B o S, B, e

(2001)) aad ede thecimpdnerits listec Albovel e by means of nutation or

pol ynmor phismin the encoding nucleic acid, or by neans

of anmplification, nmutation or polynorphismin a gene
In sonenwretéirag embpdigentat tbe paficee tells, mfydrave aBREA! andéor BBRMSdeficient
pheno%%@e? e"‘@l‘(%{; Sﬁ@&r%fc/g% WIIS r@cﬂ}éhabpébzbg&%ggg fhe cancer cells.

vies, e or by an
Cances spiffati this pﬁg@qﬁm raay gq',gqf cggf @@ﬁ@ﬁﬁ s BRCAZ, i.e. expression
and/of@tiikl A BROA1 RBABREAY niyEdealicdlon aBblisheéd®Ulie cancer cells, for

e BRSSPSR B SpLOESHE i moons o
ampllfﬁattm)g enutatio? bf pBYymorBBish-i 3 gead)&oding wf regulatbrydhctor, fof 8xample the

EMSY gnggsl%é MF%‘F] oe‘fis ﬁﬁ%ﬂeﬁa/@?&y M%Ll PaJQS etal. Col, 115, 523-

535) dmbe an teplgamﬂtle mechanigrh Isuchhas ganedrorsetear rinﬁthvlhﬁorar t
(Radlce Exp. din. Cancer Res., 21(3 Suppl)

é§§302)) Anpllflcatlon of the ENSY gene
BRCAé ROE BRCAR BREPOVIHUAGHRYPPERSPY® Whosewid-yg evfd%ar?éreswée"t'v lost

in tumd&Bf hetbRAyy¥UE laa:b.e&a(s&snamd ONEBGEY) 24(38); 8081-89(200p): Tttt al.,
ns Ln

Trond el MedaBAZh o7 b b hEEorasg0 af 9RCAbpadediRoaR utations

with bERBCEaRa&:is Woll-BlnEct@ised @t the GrtgRbdick, lrent Bxp. Clike Cancer Res., 21(3

j ndi Vi LS tero 0 or_one.or nore vabikaki
supply Jo1 (08 ARpERE R RS e TR S oA GPo rectr
is alsdHOAR tobe assoegtddatithrbrédst et bvaridheakier.det ecti on of

variation in BRCAL and BRCA2 is well-known in the art

and is described, for exanple in EP 699 754, EP 705
Carriegdf, mutetisng insBRCA Sand/orBIRCAR precalgnedt elepalgd risicafrancernd e ovary,
prostale aq@par@;’e £1992); Janatova M, et al., Neoplasma,

, 246-50 (2003). Determ nation of anplification

of the BRCA2 bi nding factor EMSY is described in

In sonigrefsreDarmbediments, e individlal is htfebozy§aAs-fo3dne. or Mbre variations, such

e : .
as mujgiofs pR RolfRetp PPy TR ERCAT oy AREAZTS ol idbr RIS T
detectidmeof paristion reBREA handhBREAR iswell-rownae the asteanddandescbeds for
exam()/lg% !9!585%'75]4 lE@’Vﬁ)'S 9‘63 qul}h%ﬁ%rrg L. bR ORI SRRAEEA OGeRet. Test, 1, 75-

tant or elic variant)

83 (1993); ypeatevadd.. eWb 2@9@#%@@9@)%@@3@@@'@/ Beferpgnatiog of amplification
of the HRENASndhPHdESBr EMEY i@dQRNEE in Xiaeh&RbABES) o4l Tell, 115, 523-535).
crystalline formof a conpound of the present
invention; Figure 2 is a DSC trace of a the form of

Mutatioh& aﬁ@m)y}ﬂé?ﬁhls:h@%hdcmdﬁ \@W&m&erl rﬁa_ﬂegdflm&té’d atthanisielecid level
ta 1 ne

by deé@ﬁ;@ﬁﬁ%bmgﬂ@%ﬁ gﬂgﬁ?rrté Bﬁéelg %Xl% sequence or a tma protelnh|%vel by detecting

the presence of a variant (i.e. a mutant or allelic variant) polypeptide.
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1, Figure 4 is a DSC trace of a the formof the
conpound shown in Figure 3; Figure 5 is a powder XRD
w@2ave9303Df a crystalline formof a further coP@EDGBA00000181
the present invention; 10 Figure 6 is a DSC trace of
a the formof the conpound shown in Figure 5.
Definitions The term"aromaBic ring" is used herein in
the conventional sense to refer to a cyclic aromatic
structure, that is, a cyclic structure having
delocalised rr-electron orbitals. 15 The aromatic ring
Fiqurésised to the rrain core, i.e. that forned by -A-B-, may
. aro resul ti in o
Fioure, £ A PRYTHeD KRR AR R LA DB S o e iehorte piisg fenton:
Figurenms a DO macs ef sthk &y af thebmmpatiodrshovarin frigpretinpr i se
Flgur stll n&}\nﬁfepgﬁ%)?&q?rﬂrb? ?Lir}h%géergstglgﬁ(tg%glﬁto?% pP&d@Jonﬂ in Figure
1; atons The aromatic ring(s) preferably 20 have five

F.guréli s wséltraee aﬁm form B2 ti CJolRd SRR Figliey 3; opt ional l'y
be substituted. If a substituent itself conpris
ﬁ“%‘%e%?"t

Figure)§ i51a poyydst §ROtRattem of 9 crygtalin fore of g furthss spree iy

inventipar t of the aryl group to vvhi ch it is attached. For

. exa the grou en | I rein to be
Figuw B FHERSE 5oty Pl I g R P 5L s ng e
aromatic ring) substltuted MAth a phenyl group.
Definitiofs! @rly, the group benzyl phenyl is considered to be
enyl group (an aryl group conprising a single
The tesmgareMadic rpg rigysesh ieegin tndt? gervetipnal $RB89 fe&f&@cvq'ﬁafomat'c

structGre Eth & 9 WcyRic fFRILFE hAkhedErRdiideaIRt-slectidieorbitaiat i ¢ group
conprises a single aromatic ring, 30 which has five

or six ring atonms, which ring atons are selected from
The afmidiiofing Aised Ggiba mainkgtgen.e. tharfdrrsad ByHA-B-amdy Wwkardarthrer fuged

aroma;tlﬁ élpgt gogugtlnllgy af:&’%&%ﬁtwl gga?ﬁ%@%@l 8 ﬁégeﬁ'ﬁg%ﬁ;r@ilg Hné(s) may
compiigersodelyecarbdri atemb eor rmaymammeecarmmat@ma@mi ene Qr W@dﬁt@roatoms
mcIudﬁgrbu@h&‘?mth& td: ﬂﬂ%gé’r? %ngnhoarhxesuﬁnr él&?\gmfh& afoirafic rik{s) préferably

referred. 3 e aromatic ring has six atons,
haVeﬁWé’rﬁsﬁrr@S@t‘%y at least four, or even five or all, of
the ring atons are carbon. The ot her ring atorrs are
cted romnitr

R R L W L R T
groupbtisnaylgrefpas netttonSdered ll ke gpartipithe agyl ordap ko whielyit waﬁhched. For

examfé\g tngg%ru bﬂ}hg\a% is doAER&RE ?\Lrelrpt'a%erg néﬂe?g??o@ (3H afth §f8up

Itrogen rin

compysjing ansnagln@r@m'c rpg)rstt@atztutﬁéwt @r@eayéy:géw ﬁm@ar'attaﬁﬂroup
benzyﬁdﬂéﬁﬂ "%eéonsﬂ@%d%‘ Be @PHERN gD (ANSyNYrblPERprising & sighiMaromatic

ring) substltuted W|th a benzyl group.

In one group of preferred embodiments, the aromatic group comprises a single aromatic ring,
which has five or six ring atoms, which ring atoms are selected from carbon, nitrogen, oxygen,
and sulfur, and which ring is optionally substituted. Examples of these groups include, but are
not limited to, benzene, pyrazine, pyrrole, thiazole, isoxazole, and oxazole. 2-Pyrone can also

be considered to be an aromatic ring, but is less preferred.

If the aromatic ring has six atoms, then preferably at least four, or even five or all, of the ring

atoms are carbon. The other ring atoms are selected from nitrogen, oxygen and sulphur, with
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If the aromatic ring has five ring atons, then
preferably at |least three of the ring atons are
W@ 2000093032The remai ning ring atons are sel ect edPET/GBR009/000181
ni trogen, oxygen and sul phur. Suitable rings include
aring wwth: one nitrogen ring atom (pyrrole); two
nitrogen ring atoms (im daz8l e, pyrazole); one oxygen
r| ng atom (furan); one sul phur ring atom (thiophene);
itrogen and 10 one.sul phur ring atom .
nitroggh 875 YA PENS PHRTEREE) Spitat GOl Mgk BR il rodisiero atoms
(benzeneygee nitraygn aihg aton( (pyddiee) pwe nitrogex dag bons (Wrezme @yemidne and

ool B SR gy B o AL DDA 0o b

(oxazige).ect ed from hal o, nitro, hydroxy, ether, thi oI
thioether, amno, Cl_7 15 alkyl, C3_20 heter ocycl yl
C5. 20 ar The aromatic ri so_bear one or

an .
If the ﬁ'@m@t'%'ﬂ%’aqstf{yé MP9 alpmsu FSnRFRTAPY éb'éﬁ%é?'eﬁ gf the &ing atogs are
carboh NTiR@fehiaiingring 1686 arepseldeteddiont Mitrdasnaoxygehidhds@phur. Suitable

g fode S Ayt opg SN apf o gy Vi) Bl el o =By o
pyrazole); aneroxygea Fieg atono(figarny); ol ulphedritgyatomrttinaphgne); or@nitrogen and

e SYAO858 R OB R B ) G o

(isoxaévlh@f%§e|ei;pe0| fi ed) whi ch may be aliphatic or
alicyclic, and which may be saturated or unsaturated
artially unsaturated, fully unsatur

e. g.
Tho kit Pl e o 43 ke 5 355 g PR
Theseadubgtityénts aiecletatddyffom leaie, nited, kydroxy, ethewy thiaathlogthel, amino, C4.;

alkyl, gi’ - theroctyglulsaﬂ?({%s 2b§r¥Iov¥'heza§or@|cZﬂ8 &%Q%ES%étfagénea@é;e substituent

group€whieh tegether falereoting. tlheamqummseaﬂayc@(qjdwmwm)m or —O-(CHy),-
O-, Wﬁ%@gﬁsgf?%ﬂgqndo‘f,sqaglgpg atons. For exanple, the term

as used herein, pertains to an al kyl
group haV|ng from1 to 4 carbon atonms. Exanpl es of

Alkyl: QTHéUcBﬁ’n Qaikyﬁ|a|§)lllsec9ﬁéwlﬁspér&ﬁislwQ nichoval@it ety obtaived by removing a

nwarogen Spmifont 7 Frhay it o eaeRn SeBPuirRR e IOk fafsdbon

atomd (@nlesxathrinise spectified)swbicin enage te alighpatic gralioydic, andevhigh msst be

satu reﬁ«%]oeéﬂ Jﬂsgty ?attercg(? ibﬁ% g@ﬁl{)nsg‘m{gt%fé ftﬁl%f %éézﬁu aley! Eg.gofﬁggeérmo falkyl
includeg ﬂ@lﬁyQtd$aQ%@§GWh?lKV®t| eyclaalky cyglp@llswvi ﬁﬂmﬂﬂ@'nylbﬁiﬁ discussed

belowdl € not limted to, nmethyl (d), ethyl (C2), propyl
(C3), butyl (C4), pentyl (C5), hexyl (C6), heptyl (CA
octyl (CO, nonyl (C9), decyl 35 (Cl10), undecyl (Cl1),
In thed@piRHdf a(kQ]gibupst thieQhesrikes (eCgl &), (I@I(B@d,)fﬂ‘gy] C;{;Cété)g) denote éhe
ent adec
numeBC - BR55 Bl she® Seruelef 8 Blben A iR o Srp P B iR
alkyl" smstused hewin, permns taldnwlkyggroumbawnmfmmdé to bgarban gtomst Examples of

groupgI IR@Q O?ng)lmg)du alﬁf;"(?owe‘?tagﬂyl éCQQIkyI %n@@%}glky( Qate that the

first pfef k&Y yRry(acyyrding t@tﬁﬁﬁrr@@t'ms qmé%@? |f9wb§a§ur§a<i a'k\éhgéqyps the

RIARGGESE alidast 2 FbORfc AIKE bridBs, itSOfirBl EM m(SEBE at least 3; et
frstpl so-butyl (C4), Ig%? bu?{rlF (284) trerr? buTyI (Ca:4)eas e

i so-pentyl (C5), and neo-pentyl (C5).
Examples of (unsubstituted) saturated alkyl groups include, but are not limited to, methyl (C,),

ethyl (C2), propyl (Cs), buty!l (C.), pentyl (Cs), hexyl (Cs), heptyl (Cy), octyl (Cs), nonyl (C,), decyl
(C10), undecyl (C44), dodecyl (Cy2), tridecyl (C.3), tetradecyl (C14), pentadecyl (C+s), and
eicodecyl (Cz).
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Al kenyl: The term "al kenyl", as used herein, pertains
to an al kyl group having one or nore carbon-carbon
wa@lowwblegsobonds. Exanpl es of groups of al kenyl gr@UE$2009/000181

i nclude C2-4 al kenyl, C2_7 10 al kenyl, C2_20 al kenyl .

Exanpl es of (unsubstltuted) unsaturated al kenyl groups

i nclude, but are not limteW to, ethenyl (vinyl,

-CH=CH2), 1-propenyl (-CH=CH CH3), 2-propenyl (allyl,

-CH CH=CH2), isopropenyl (1- nethylvinyl,

-C(CH3) =CH2), butenyl (C4), pentenyl (CO and hexenyl
Exampl€s pf (Lbsublstitytey) satdrhtedtivseanalkyl grpupd ingludes busa!el nbidingied to, methyl

- AP TEy THH GAYBNRIER B35 g o e

al kynyl groups include C2-4 al kynyl, C2_7 alkynyl
Examﬁgagp(uﬁédb‘éfmied gaQurE?éa'Epér%ﬁe@Elkyfl'éfb?irb@ﬂclddlé'i@daropyl (C3), iso-butyl

unsat ur at ed roups .i.nc iﬁg e not
(Ca). Sepipuiye 63”'%%‘139951 iso-peth; (g1 and reodgNbA(fer)-2- pr opyny!|
(propargyl - CH2- C>C}ﬂ Cycloalkyl The term

Alkengr ﬁﬁ%%‘ﬁ\:{%lkeqyg %ﬁ Lésg epe?rgr/%Fa?lng frac{)ahnaélky? |Io plﬁgvuﬁé‘gyé or more
carbonroarbua Heutte baridet xahples akgrolns of @H@Wl gtpuas nglide GemallserymCz7
alicyclic ring atomof a carbocyclic ring
alken)tl 3 car@gcycl i ¢ compound, which carbocyclic ring may
be saturated or unsaturated (e.g. partially

Examples 8f Mﬁ@lb@ﬂuteﬁPuﬂsﬁtu%é@bMér@ﬂ §@lps WBILEE, bUParetnst kdited to, ethenyl

pes
USRI Tk L g T e p—

methylvirg/l, - ©(OH, =0 ), balekiyl|(C.)] peitenybECs), hed bedengll (Bgses
cycl oal kenyl and cycl oal kynyl . Preferably, each ring

has from3 to 7 ring atons. Exanples of groups of
Alkyngy The termay alkyyy B assused beigite petainotoFm atkybgreHp R§Ning @ orgnore

carboﬁ-l‘,ﬁ bgﬁltr}f)Yé bon@_égan%f&i &@r&)ﬂs'of gﬁyr?yl Q%QbQEEIE?{é €, alkynyl, Caz

of cycloal kyl groups include, but are not
akWWHQﬁ%%%WWb those derived from saturated nonocyclic
hydrocarbon conpounds: cycl opropane (C3), cyclobutane

Exam%le%j)f (un%.gb ﬁ@%ﬂi%ﬁ&ﬁ%ﬁoﬁ’ 8@"@8{3@%" %gluglg%ut gr%%op I%Pedqg ethynyl

(ethinglj 1850) laog @1poquyoy dprepdr@ld) -CHyet3GH)cy cl obut ane ( CO,

di net hyl cycl obut ane (CO net hyl cycl opent ane ( CO

di met hyl cycl opent ane z‘ WO 2009/ 093032 o
Cycloglyt/ G2 09/ oomatky!’, afys% epine pertainte #nalkykgrpup which is also a

cyclyl $rdipt fﬂﬁi |§Yé3ﬂn@ﬁkﬁ/>é%ﬂ€m6i@§/)obtm ﬁlOOIR% Q)nydrogé}ﬁétbhhffﬂine&
nmonocycl i ¢ hydrocarbon ¢ oun rgﬁene é &

alicyclg, i emeﬁ%%féasvchwa LR e B SRACYCls e may

be samatwbmmbmmmo(erge pér€dl)y, und hturedtdny; rnmy mhsmuramen avhidB@noiety has

from :ﬂg’t%yyﬁa en 2%84 %Msc? srf%lf: hﬁ(uL,l glﬁéﬂ'?MtSetQ ?8(rgg’atoms

Thus, tiegt feyrh &qycloelhxdxledede_(sabe aubrelamﬂswydoajmbam! qycigglkynyl. Preferably,
each Ay F4s3cRfla RPT Wity Stbing. BYSHREQ6RRHuSITBRUHIS groups include Cs.z

cycloalkyl, Cj.15 cycloalkyl, Cs.1o cycloalkyl, Cs.; cycloalkyl.

Examples of cycloalkyl groups include, but are not limited to, those derived from:

saturated monocyclic hydrocarbon compounds:
cyclopropane (Cs), cyclobutane (C.,), cyclopentane (Cs), cyclohexane (Cg), cycloheptane (C;),
methylcyclopropane (C,), dimethylcyclopropane (Cs), methylcyclobutane (Cs),
dimethylcyclobutane (Cg), methylcyclopentane (Cg), dimethylcyclopentane (Cy),
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t huj ane (C10), carane (Cl10), pinane (C10), bornane
(C10), norcarane (C,), norpinane (C,), norbornane

w@ ap/oomenmant ane (CL0O), decal i n (decahydr onaphttraBese)ooisi
(C10); 10 unsaturated polycyclic hydrocarbon
conpounds:  canphene (C10), |inonene (Cl10), pinene
(C10); polycyclic hydrocar bUn conpounds havi ng an
aromatic rlng i ndene (C9), indane (e.g.

methyf g’lﬁg%xaﬁd rdérﬂ th?' gg’%f%{'gl@He%"gat%%li%{&oacenapht hene

( @istyrated lnmnecw:h:( BBy carminenaipevras( C13) ,

cycloﬁ%ﬂggeﬂn@g}gkﬁ?@%@ﬁ) claﬁ&?éh%fe&g”&f@éxéng(@b

teroc

methyigyelperoeeiec(Cy). d'meafquy@earora@nee(icn) metvicyFipRutens &),
dlmetW@Mﬁutﬁﬂé (GEP'n%tb/yl@Bbaérﬂ@r% ﬁ?}%{dfﬂ%ﬂ@l’c}yﬁﬁpaﬂmgen
from 0 erocyclic conpoun
methVMF'E'ﬁe’ﬁerB? é(t?@f %%hafzwrgr?\e@led go ri n)é at ons ?Enl ess
otaherravudsmu&pdlc|h§/dreckarboméomﬂuuodis f rom1l to 10 are ring
thUJan%QCB?t ?Ia?\gt(egﬁ p V\,ﬁﬁg L agérxine mA r{or&garﬁagl )f F\Qﬂangné &:J
norbotnane (Gatagiamantane (Giols d@@hm éiepahndmaphféaleR@dC(oé g.
Cirnsdlrated pZchﬁ'ﬁc ﬁydr@éa?bc% BRpBLRIst he number of ring

atons, or ran unber of ring atons, whether
Camp'&‘%ﬂeki@n)) e!if’lﬁ’ﬁ%“%@c ﬁeﬁ'%é?@?m For exanple, the term 25

ﬁWdQYc}éEHchomp&inddf’nGdn@Glﬁ @iomatip@hg:ai Nns to a

sl 08 . AR e W A7 B AR

(C10), bedrapbibgns (C.;), Toréte (Ba), henaleriey(C;:) CReplenahtirenedCyst lageanthrene

N cyclyl, C3-12 heterocyclyl, C5-12
(Coe). ﬁgqlgerrﬁg%%réfﬁ C3-10 heterocyclyl, C5-10 heterocyclyl,

C3-7 heterocyclyl, C5-7 heterocyclyl, and C5-6
HeterO§ERF ORBGEN - he@@ocﬁ&lﬁmls @SedherfM nﬁ&'bé‘?r{sl t& arh%n%(/éléryt%d(éty obtained

by rerfVGie 3 hYGLoBeR AT AP Ao 2Lt Peleray SRy PRy SFich Tty has
from J focd0rrinlg atraiunices ethefwi¥a sppyified)] ofiwhidhefragn | t34pgrerrinbi ne,
heter%’toi%%ﬁr%%rragoﬁv %é%;rz?%ﬂ I‘(ea)gﬁl)(ogb?{alb f%@; é}é’ﬁﬁg& zréghQ%H P loe4 are ring

heteratitdwsir opyri di ne (CO, tetrahydropyridine (CO azepine
(C); 35 WD 2009/093032 PCT/ GB2009/000181 12 O1:

oxi rane (C3 oxetane (C4), oon ane (tetrahydrofuran |
In this(qogtext, Hiedtrel ’ieél(%g(:ﬁ:@ﬁ Soa 55(@5) dengpte e number of ring atoms, or range

of nurhibe® tof ﬁrhb/éib@@ywmﬁer(c@@on dioMsthr GRieFcrtorhs Por anrn?m ,{&erm
“Conph By e o e ASTpr BTG TR oy Bk e S or 6 ring atoms.

Examples bf groypl aftheteoqoycigirgroups ifdlOe Gshi regberney cyC s 20 F@Rarocyclyl, Cs 15

hetert%&tgglgbwéﬁ?té%gycig %)2( Ipeger()gc]zy’l C,a_r, dne?ér?@?@'@ h%%?cyalpr?’cs-m
heterqyi¢lgiz 641 hgitereqycly CS)7 h¢tﬂ1093@b'd)lahﬁ &sé U@erosm%zol i ne

Examples of monocyclic heterocyclyl groups include, but are not limited to, those derived from:

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),
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(di hydropyrazol e) (CO, piperazine (C6); N1O1:
t etrahydr ooxazol e (CO di hydrooxazole (C5),

W@ 2aopaBpar oi soxazol e (CO, di hydroi soxazol e 15PCTZEB2009/000181
nor phol i ne (CO, tetrahydrooxazine (C6), dihydrooxazine
(C6), oxazine (CO N1Sl: thiazoline (C5), thiazolidine
(CO, thionmorpholine (CO N#1: oxadi azine (CO 20
01S1: oxathiole (CO and oxathiane (thioxane) (CO and,

o1 o B G b TR SEAR 5 S RS e

(tetraﬁﬂdmraﬂﬁ(@ay@mydfobmh$Gé)qiyadn @ pxepm @yl ic form for
exanpl e, furanoses (CO, such as arabi nofuranose,

| yxof uranose, ribofuranose, and xyl ofuranse, and
S:: thiggnea(tos dueta@6(C.), shiohneadeteahydrptpiamhensd (Cs) dhiane figirahydehiopyran)
(CdtgﬁHgﬂﬂﬁf pnose, nannopyranose, gul opyranose,
opyranose, gal actopyranose, and tal opyranose. 30
Spiro-C3_7 cycl oal kyl or heterocyclyl: The term"spiro
O, di&xblaheQE Q)| Makdrgl(COr antedieNepae(cy),” as used herein,
refers to a CG3_7 cycloalkyl or C3_7 heterocyclyl ring
joined to another ring by a single atom common to
Og: tribanle (E§)ngs. 35 Spiro- oxygen contai ning C5_7
het erocyclyl: The term "spiro-oxygen containing C5_7
heterocyclyl" as used herein, refers to a Spiro- c5 7

N.: imfiszelidine(Ek)y Pyrazaiidiae édazaldineHEs) intHigpzalingn(Cs), 8yigzgligen. WO
dih B8R 4A4#e2@09/ 000181 13 C5_20 aryl: The term
( ydz% 20 Z%ﬁf Iﬁgg used herein, pertains to a nonoval ent
noi ety obtained by renoving a hydrogen atom from an
N,O,: 2étRipdro6xazbleqCat dinyddboxazdld (2, tetrahyeitoisoxazolg(@d)) dihydraisdxazole

oo, FrbORBHd AT AR (5P ppSirob Bt baselER:,

wherein at | east one of sald ring(s) is an aromatic
S ng -ahl v from5 to 7 ring
N1S1'2\¢%%§5'?£{Fﬁféﬁ{'€%g&g? ??nhlsﬂng%gag‘lél(cc)ar bon atoms, as in
"carboaryl groups” in mhlch case the group may 10
N,O, GR8N&mMeE(,);y be referred to as a "C5_20 carboaryl”
group. Exanples of C5_20 aryl groups “which do not have
ring heteroatons (i.e. C5.20 carboaryl groups)
0,S;: iorathiotbe(C:)and cxathiane tithloxand) ¢Cs)itamd, t hose derived from
benzene (i.e. phenyl) (CO naphthalene (C 0),
ant hracene (Cl4), phenanthrene (Cl4), and pyrene
N:O:§:Cogjthiazige ffd).er nat i vel y, the ring atons may incl ude
one or nore het eroatoms, including but not limted to
nitrogen, and sulfur as in "heteroar

Examayeg ngJbstltdet(lhqrgaregvggc) n@qq@cyg:,h% Uﬁtewﬁycl)e SIRYeR NS mpp )}hose derived

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

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

common to both rings.

Spiro-oxygen containing Cs.; heterocyclyl: The term “spiro-oxygen containing Cs.; heterocyclyl”
as used herein, refers to a spiro- Cs.; heterocyclyl where one of the ring atoms is oxygen.
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be referred to as a "C5_20 heteroaryl" group, wherein

"C5_20" denotes ring atons, whether carbon atons or
woeaenomsons. Preferably, each ring has from 5P€DGB2009/000181

ring atoms, of which fromO to 4 20 are ring

het er oat ons. Exanpl es of C5_20 heteroaryl groups

include, but are not limte#to, C5 heteroaryl groups

derived fromfuran (oxole), thiophene (thiole),

pyrrol e (azole), imdazole (1, 3-diazole), pyrazole

(1, 2-di azole), triazole, oxazole, isoxazole, thiazole,

i sot hi azol e, oxadi azole, tetrazole and 25 oxatri azol e;

Cs.20 aargl tﬁgﬁtgszf 5\&? as g%/e?ourp §e19 er{{ért\éfz\% tézg g{ynb\?‘a?é?ﬂorbqy obtained by
remoying @ hydjpm gtdm Foa amarnu@atlcenr@ atormwf 86k n@romanynapm@ound said
compﬁ rifidving oﬂ¥ hifg d?%mf én Aor@' ri’ﬁéé , faB&h), ddd R%ing e?rc;m-r@f% 20 r|ng

eteroary 9rou bonded via a carbon or heter
atoms; @R, WQ?me atTeggt @&ﬁfﬁﬁ@gms@ RN AR INga AT GPYUFRED ring has
from SMd TingCAomE] se fused rings, include, but are not
limted to, C9 heteroaryl groups derived from
benzof uran, isobenzofuran, benzothi ophene, indol e,
The ring atontsohay, beCdlDcanminaatoras, \ds iy foathosrytignoupss dh Whiomrase the group may

. I ’ Lazine.

Convegﬁ/grnﬂg%%&??rcéﬁg;ggélg I 2?'3?2’2%%8?&25 derived from
acridine and xant hene. 35 WD 2009/ 093032

ExamB@I/o ZﬁQQQA &@Qésgﬂthlcﬂdo E&%a@@ﬂ?@hé&ﬂ@ﬁioms"(ﬁé QI&J—‘déGdQ‘éWI groups)

|
includgy a4 R Ied i ioP R JE Keperns 1 Rrepa Cib Septiaians (Coo

anthradeh& (@,w)eph&naﬁmramegCerwudwieaeKeQ) fromthensel ves and

the additional substituents |listed below. 5 Halo: -F,

-d, -Br, and -1. Hydroxy: -OH Ether: -OR wherein R
Alterniativedyy theet ingratgrobmay ingleide oné or mesezhetdreatorms,dnclqding fytinot limited to

oxyge%gﬂl 89{;‘2%@3&@ %'érlr?‘il\e{e‘i’oé?? groufps@ |F~F1ms7 cﬂekﬂébr&"pc}@) conteniently

terocycl rou also referred to as a

be refﬁeﬁéml%m@%wﬁv'oa@yp whergin (&5-godeftoas HeARINS éﬂh§'6‘e’ carbon
atoms &fr@tér@éioh@ Rfefataliip, e46h Ahy h&asfyorS 6@!IP Ying BloffsE6fatHioh feom 0 to 4
group. Nitro: -NQ2. Cyano (nitrile,

Kk
a’e“’aga'Fed%’ﬁF‘Phsl e): -CN. Acyl (keto): -C(=OR wherein Ris
an acyl substituent, for exanple, H, a C _, alkyl

Exa %%Pcégkgtgroaggggﬁﬁ @tcﬁél?% 2)31& %e—noé f'ri’rjglulfé(jl z lshgg.{r%&#grr%u s derived
from fuganggxais®. thipphore ({ieler ByyAe gazaéyllmldazﬂ*e Tdiazqie)apypzole
(1,2- o@efz%lé? tlﬁé&loi%oofa%t)%r is6%hzbR, ﬁ\ﬁaz@%,_lg&hﬂﬁc% afdbidzold® rt&féib@bin)ﬂ

vyl group. Exa es .0 oups. i S] gl
oxatrlmle é‘ln@ qqagte[qaml gr@ap‘{ Gerlvn&m@y%mvéc’pé?g/ps azine), pyridazine
(1,2-did2{ref)pphiRA@ine (§ Brdwinenglg), cytoSine Dhshiaelrailf, pyitagng|() 4-dtazthe) and

triazin'eq =0 Ph (benzoyl, phenone).

The heteroaryl group may be bonded via a carbon or hetero ring atom.

Examples of Cs_5; heteroaryl groups which comprise fused rings, include, but are not limited to,
Cy heteroaryl groups derived from benzofuran, isobenzofuran, benzothiophene, indole,
isoindole; C, heteroaryl groups derived from quinoline, isoquinoline, benzodiazine,

pyridopyridine; C44 heteroaryl groups derived from acridine and xanthene.
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Car boxy (carboxylic acid): -COOH 25 Ester
(carboxyl ate, carboxylic acid ester, oxycarbonyl):

WO S{0s)I0BR wherein R is an ester substituent, P¢DGB2009/000181
exanple, a C1_7 alkyl group, a C3_20 heterocyclyl
group, or a C5_20 aryl grou&J preferably a C1_7 al kyl
group. Exanpl es of ester grBups include, but are not
limted to, -C(=0 OCH3, -C(=0 OCH2CH3,

o s SHAbEL i PEh GoTE  So tnen

may thdresedves oRfioraityl béRubstitutedi witheyme rod enoré groaps sedected from themselves
and tr?e“é%ghi'ow%ﬂﬁs?nueﬂ& |1‘§Fef9'b%ﬁqg, for amno groups. Exanples of
am do groups 1nc ut are not limted to,
-C(=O NH2, -C(=0) NHCH3, -C(=0) N(CH3)2, -C(=0) NHCH2CH3,
Halo: q:ﬂdcr @r—Q)ONGCI—QCI—B)Z as well as am do groups in which
R2,” together with the nitrogen 35 atomto which
they are attached, forma heterocyclic structure as
Hydroxyt,-OHOr exanpl e,  pi peri di nocar bonyl,
nor phol i nocar bonyl , thi onor phol i nocar bonyl, and
pi per azi nyl car bonyl . WD 2009/ 093032 PCT/ GB2009/ 000181
Ether1-:®RAmwharin R KRirR&hensubstiduent, Rir exaniple2a &n-ealkyl gepierialemtefgrred to as
aCi. 7§|IE§pg 35 o %%{éo g: %r&%?({ggb‘?eferrm iy é%Qf@ 20 ﬁetg'ocyclyloxy

2'So T e
groupyjjor eCs 20 aay Iquuarfa'ﬁ@)yefereedésaﬁe CShfealrté'P’@tSifePR)I pr@feﬁpdy a 6r7 gkyl
groupCo_20 aryl group, preferably Hor a C _, alkyl group,
or, in the case of a 5 "cyclic" amno group, Rl and
R2, taken together with the nitrogen atomto which
Nitro:tM@y are attached, forma heterocyclic ring having
from4 to 8 ring atons. Exanpl es of am no groups
include, but are not limted to, -NH2, -NHCHS3,
Cyano (qidiel @Haonitrile): N@NJI—B)Z -N(CH2CH3) 2, and - NHPh.
Exarrpl es of cyclic am no groups include, but are not

t ed aziridinyl, azetidin rrolldlnY
A1 (s EIPHE Wher B R P ! Ssigol 198 B3 1 Bk group also
referré@oRRa i, BRylagydr £hi amabgah elosgﬂet&b@cwgmyb {escarBfen@d to as Cs.z0
vt 85483 B 7 i Ao S B B . e
groupc &xbogles af acybgrdupminclade, Aotydranbidonited ¢y -GFHM O (acetyl),
- = =Y [ 14d i t

-y TPy L8 P Gl e B o

het erocyclyl group, or a C5_20 aryl group, preferably

CarbdRy @aroxyledacid): .coukyl group, nost preferably H and R2
is an acyl substituent, for exanple, a C, _, alKkyl

group, a C3_20 heter ocycl yl group, or a C5.20 aryl
Ester (racthixylafe; edrboxaiit gcidesidr, exyehibphyll -rOGD)ORxahgrbaR isfan ester

substﬁﬁ}ﬁl&@d}%ﬂgfe oY %@I@&}éﬁé d—§3 20 h&gr%c{)%du é;eéjcﬁiargl %’oup
prefermlynﬁ“y ebsglaroun: Examples of g8ied arognsrindedes dut ate nptiimited to,

C(= C%éémpa\b%o L0 Hméoéb)oc{l‘ﬁila% M =opsth, pht hal i mi dyl :

Amido (carbamoyl, carbamyl, aminocarbonyl, carboxamide): -C(=O)NR'R?, wherein R and R?
are independently amino substituents, as defined for amino groups. Examples of amido groups
include, but are not limited to, -C(=O)NH,, -C(=0)NHCH;, -C(=O)N(CHa),, -C(=O)NHCH,CHj,
and -C(=0)N(CH,CHj)., as well as amido groups in which R" and R?, together with the nitrogen
atom to which they are attached, form a heterocyclic structure as in, for example,

piperidinocarbonyl, morpholinocarbonyl, thiomorpholinocarbonyl, and piperazinylcarbonyl.
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20 succinimdyl mal ei mdyl phthalimdyl Ureido:
-N(R ) CONR2ZR3 wherein R2 and R3 are independently
W@eiopo9®ebst i tuents, as defined for am no gr oREEGB2VY/000181

Rl is a ureido substituent, for exanple, hydrogen, a

C, _7al kyl group, a C3. 20heter ocyclyl group, or a

C5_20aryl group, preferably Thydrogen or a C, -, al kyl

group. 25 Exanpl es of ureido groups include, but are

not limted to, -NHCONH2, -NHCONHMe, - NHCONHEL,

- NHCONME2, - NHCONEt 2, - NMeCONH2, - NVeCONHMWE,
Amine: NNBBENMErein-R ' Nt GOlNeiRglepeRierTDERLD subdtitudite fer@)xsple,
hydrogﬁr}/ la%qé aﬁd&l?f&fpsﬁlesﬁ?éf@ %c} to ag& 7P)KﬁamY?%ed'r%| 5§7F$Ilg/fal<rﬂﬁo) a Cs.z0
hetertgqy@m@romgp ora Se2ol@pt gioge ),Qgpfy[abb'rl-bglba Cmallg/l gj@ug(pralp)ﬂpe case of a
“cycli@afitd grBts el IRy, takéﬁ tagetﬁ’érWﬂh teE ﬂtl*@g?en éféfrﬂ'i@‘/vﬂﬁh @ey are

aﬁacheﬁy/}eoxy@%?o u&g gltrg\)%ﬁvmg fra%t(li_t%)rSe o n%ﬂn;ﬂjsdfépmosgroups
include (6t afd hA IlmftélXo—(D)%Hn-R;Hgand%CmFE@-&mlﬂ’bz -NYOH,CH,),, and
-NHP%.OE%r?ﬁgsog%gﬁﬁgmﬁ% 888@%99@:\?% rbgf‘z%e ﬁg{]llsn%{gdtt%l'aggtdwglr azetidinyl,
pyrrolisiirys pipetidine, pirerazinyk arphlyerodiazebiny), redrifylingrapdghiomotphpl. The
cylic Jn%@blroﬁgs an 88 s@ostituted H it h%@y Qr{y%' e subsfitderdd defined here, for

eterocyc roup, or a aryl group, preferably
exam@eearbOXhlcﬂé’PX@?tBGBd apigdnpl es of C1_7 al kylthio groups
include, but are not limted to, -SCH3 and - SCH2CH3.

eyl GRS CFR. R B s o st oy gl
hydrogeng @G .- alk@r@p, hélsewmwcctyylyl o Pr a @.2canCHrap, preferably H or a

Cis aIQ)(JI %r&:)% dliejgt gpgéfg%lgwl I-ﬁ c:alﬁd sa;{)r}(yéyl &fé)@ﬁment %fag%lngﬁe %fC1 .7 alkyl group,
a Cs.06 ItergpyCINBaraHR, Or g(&@m prefaraling (C1-¢ allyy DEAve) Examples of

acynamﬁeg@u%&nCMaer&hare%dtﬁmﬂeosw 1= @stm 'NH@@O)CfI-QCHa and

20 heteroc

-NHC@IQ:)EB R’ ?“da'g%@a&@gﬁ%ﬂ%QPBL?MC"CﬁFrH?@FaB?S’ﬂ § z}/mp%'s‘g%:mlmudyl,
malei@ld9land pithanphiés: of 15 sul fone groups include, but are

not limted to, -S(=0 2CH3 (et hanesul fonyl, nesyl),

-S(=0) 2CF3, -S(=0 2CH2CH3, and 4-net hyl éhenyl sul f onyl

(tosyl). Thioam do (thiocarbanyl): © d

wherein R and Fk2 are |ndepéndently a

Exanpl es of

substituent Oi ne@:wm no gr )

am do groups i de, t not ited to,

- G(=5) N2, 'Q(uc%rﬁ)rNy'p"B’ - fdigiml (CH3) hthé\lﬂﬂil

-C(=9) NHCHZCI—B Sul’f onam no: R S(=0) 2R, wher ein Rl
is an am no substituent, as defined for am no groups,

Ureld%n-d\l(ﬁ’)b@h@izﬁu\l\lﬁé}@ﬁ'ﬂz%dW*ét?et |h&éb%ﬂlaentlfy%'im@(§m§{|t@ent§ as defined
het er oc cly

for an@go Qr@aﬁ)%;fngr % a uﬁ‘d@f%lbﬁtﬂ'i"ipt 6{0 |ek8¥dr©£%1uﬁ_c1-7alkyl group, a
Cs. zohEté&inlﬂS‘gr@{jp Btlh ng{aarm drour esfEably Eédirugla] orlaC, 7ark9| gréiip.
mited to,
ExamBES el b S bRnai ok 0t e e e Vo TSR AGonEma, o
-NHCObIHL t-Nel Caddier, INHIGNES ulBleCObER - NMe@QBﬂ*M@ l}lMeQ,OL\l,HEt, -
NMeCoNiME, -N@géQEQ%héfmdszNHﬁﬁd C5_20 aryl, may
ves

ensel e substitu t he above definitions

Acyloxy (reverse ester). -OC(=0)R, wherein R is an acyloxy substituent, for example, a C;
alkyl group, a Cs.50 heterocyclyl group, or a Cs. aryl group, preferably a C,.7 alkyl group.
Examples of acyloxy groups include, but are not limited to, -OC(=0)CHjs (acetoxy), -
OC(=0O)CH,CHj3;, -OC(=0)C(CHj3);, -OC(=0)Ph, -OC(=0)CsH,F, and -OC(=0)CH.Ph.
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cover substituent groups which are substituted. 30
Furt her Enbodi nents The foll ow ng enbodi nents can
WwW@pEbPotod2 each aspect of the present inventi onPCIHEBR@I/000181

applicable. 35 In sonme enbodinents, Rc is Hand Y is
CH, in these enbodinents, the conpounds are of
formula (la). WD 2009/ 09303% PCT/ GB2009/ 000181 17 In
enbodi ments where Rc is Cl1 4 alkyl, it may be methyl.
If Rc and Rl together with the carbon and oxygen atons
to which they are attached forma 5 spiro-C5 7

Thiol o%¥igen- cont ai ni ng heterocyclic group, these may be
tetrahyrdofuran (which may be fused to a benzene ring
to form 1, 3-di hydro-i sobenzof ur an)

(0]
Thioethptsulfn1SR, whefein &5 %prqﬂwéﬁé@%‘ﬂ@"quw;a'ﬁ@es%%ﬁ"é’aQFOUP
(also fe'fé?f@d%"as %1 aﬁlge/lmio gra»@p)I 8 CRY ReterRYOAremNbSa Clook bﬁ/l

prefepQl a3 PIBHGE 4 (P RPISP of Eit LR By 1oRHB bipage not Wted to.

-SCHEasSe8H,0H;.s0l el y  carbon ring atons, and thus may be
benzene, naphthal ene, and in particular may be
benzene. As described above, these rings nay be
Sulfo&dﬁa(sulrmy!ot e=Olutwhereins Briwa swifoxsidie s bstiduent, dorezample, a Cq7 alkyl
group, ey 20%E{etré&/9§jl grédp, 8t & @% R%Fﬁgt%ﬂpop%f@?a'ﬂtysa cl Myl 1888 Examples of
omatic ring repres -A-B rise a
sulfowetqr@}@éhnqqu?gbl&tamot&ﬁﬁe@ mssmggp*épeandf §f‘(§55n%'ﬂ3e,

pyrrole The conpound of the present invention may
Sulforﬁﬂgsu one N&%)g% the f r%lgv @n&&ubs%&&gt éﬂﬁxﬁ@er&’\lﬁ balkyl group,
a Cs.2b mt@peyTeobLy, G el Ceeaawl groupnpiefeatly €C:.ablky lgrque. gxamples of
sulfon%éws)lrgldd% Lﬁ%‘? (?'m\ﬂgﬂ {Benétﬁs }(6‘1 hﬁ%ﬁ&n%ﬂﬁon?f n@éjl) and

-S(= O@%@d%&h@*z%)am mamlpha(ysa envhiesy)l and RAZ is
hydrogen; 25 (b) RA", RA2 and RA3 are nethyl;

Thioamido (thiocarbamyl): -C(=S)NR'R?, wherein R" and R? are independently amino
substituents, as defined for amino groups. Examples of amido groups include, but are not
limited to, -C(=S)NH,, -C(=S)NHCH,, -C(=S)N(CHj3),, and -C(=S)NHCH,CHs.

Sulfonamino: -NR'S(=0),R, wherein R" is an amino substituent, as defined for amino groups,
and R is a sulfonamino substituent, for example, a C,_7alky! group, a C;.,0cheterocyclyl group, or
a Cs xaryl group, preferably a C,.;alkyl group. Examples of sulfonamino groups include, but are
not limited to, -NHS(=0),CHj3, -NHS(=0),Ph and -N(CH3)S(=0),C¢Hs.

As mentioned above, the groups that form the above listed substituent groups, e.g. C+.7 alkyl,
Cai.20 heterocyclyl and Cs.0 aryl, may themselves be substituted. Thus, the above definitions

cover substituent groups which are substituted.

Further Embodiments

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

applicable.

In some embodiments, R® is H and Y is CH; in these embodiments, the compounds are of
formula (1a).
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(c) RA" is nethyl and RA2 and RA3 are hydrogen. If the
fused aromatic ring represented by -A-B- bears one or
wWOoree0e/0s0Bxst i t uent groups, it nay bear two subBCT/GBI9/000181
groups or a divalent substituent group. The group or
groups may be 30 attached to the atons which
t hemsel ves are attached to the central ring a- to the
carbon atomin the central ring. Thus, if the fused
aromatic ring is a benzene ring, places of
substitution in WO 2009/ 093032 PCT/ GB2009/ 000181 18
In embadimemtsipbeierRTit €.ankylsihamap be methye f or mul a bel ow by *:
O ~NHINO *\ aloc Y R Th ese substituents may be
hal o groups, and in particular F. In these
If R® angfd dpaathar avith Xheneaybaneandmxggen atpras Favkiclyihey granatipchgdsiorm a
spiro-BY; &I)‘lgé’ﬂ @ontélﬂiné Hétbl‘&%li@@hﬁ!é' {hesd may be t@ﬁﬁﬁﬁ@fufdnﬂﬁlhﬂﬁ)ﬁay be

be stitute roups
fusedf‘hégﬁnﬁﬁ rigatq fﬂ"‘%/Flé %‘2}’9{‘{ i%‘i’%"zf’fHEﬂ%éat ed in thegf or Pml a

above, and one or two susbtitutent groups may be

In so'ﬁogms?%rﬁe%tn X @a%@‘g‘ﬁ@genzy greo'\gljclgedlfﬁ)# puﬁ?ﬁ&nd N

enbodi nment s the bezene ring may be substituted by one
in othf erfBifinerfts, @ﬁﬂid%éﬂke%é cie- 9. methoxy) groups.
nOtgf%se nﬁi elfn e pasFtlons indicated in the formul a

above, and one or two susbtitutent groups may be

In theM&‘éﬁﬂhvenb& QI%Tﬁs&iTQQQiaﬂ@mgis) ré;b'r@se’ﬂté’dJW AB-OHEy tdhsistof solely

Lon cl st_the r
carbof i OB T o B DR gAY B S DGR Ry iy i benzene
As desasrfbed Bbd)xwotheée titigs rpaysivd sudisttutes himwin same érebodimertite are
unsu ﬁt'h{&ila below by +: 0 + NH+ ~ NO N~\\~Rc Y oR 20
ch‘ ese substituents may be hal o groups, and in
particular chloro or brono, or NH2. In sone of these
In alte‘?ﬁgfé’ghﬁgéiﬁméntstthg?&eh ArdPiRic FiHG dprdsdRal - by |—N—I33Hb‘9rc‘ém9flse a

t hese enbodi nents, there are two of es
nitroggn, kg atpedndthus may be, for example, pyrrole. The compound of the present

invention may therefore be of the formula:
RA 0

\ h(j\
_R
v o)

where R*', R*2 and R** may be independently selected from H and C,_ alkyl (e.g. methyl). In
some embodiments, at least one of R*' and R*® is C,4 alkyl (e.g. methyl). In further
embodiments:

(a) R* and R* are methyl and R*? is hydrogen;

(b) R, R*? and R* are methyl;

(c) R*" is methyl and R*? and R*® are hydrogen.

If the fused aromatic ring represented by -A-B- bears one or more substituent groups, it may
bear two substituent groups or a divalent substituent group. The group or groups may be
attached to the atoms which themselves are attached to the central ring a- to the carbon atom in

the central ring. Thus, if the fused aromatic ring is a benzene ring, places of substitution in
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In sone enbodi nents X may be CH or CF. In particular X

may be CF. 25 In other enbodinents X may be N. WO
WQe®9INIM3IN32 PCT/ GB2009/ 000181 19 When R1 i s EIT/GB2009/000181

alkyl, it may be a saturated Cl_7 al kyl group, e.g.

met hyl, ethyl, iso-propyl, cyclopropylnethyl. Further

exanpl es include propyl, bul&l, cyclobutyl and

cycl opentyl It may also be unsaturated, e.g

If the Cl1 7 al roup. i s substituted the
S°me§ﬂg§gW¥ﬁ§H¥§SWﬁV’ﬂ @EV@%%@gWgVon1those li sted above,
or may nore particularQy be: C5_7 aryl (e.g. furanyl,
benzyl, 5 pyridyl 37 heterocyclyl (e.g
t et r ahydr of ur anyl Oyl , norphol i no,
t hi onor phol i no), ¥ C1_7 al kyl oxy and
NH2. Furt her substltuents i ncll ude Cl al koxy (e.qg.
nmet hoxy), carboxy and™s MTers t he am no
substituents may be net ene tdle am no
substituents together wWtR the |tr%gen atomto which
t hey are attached forma heterocyclic group, for
exanpl e, norpholino, 3,3-difluoro-azetidinyl,
Thesqysubstiperts mAY bedalogrenssi iy particyarinis tB‘Fﬂ?cﬁﬂ“t}?éH‘i‘%‘ts ¥gnay be
CH. 1&&1M§xahphiége@o®;cﬁloai kyl group is methyl or ethyl.
When 20 aryl, it may be C5_7 aryl. The aryl
group may be a C6 aryl group, such as phenyl or
In furthgrrénalyddimérits th dlezeresiigmay Hets ubstitlted bp bpe of nno:leuelg two, NH,

grouprﬁ'hgs%ZlJnéy lge mQ%er ﬂ&%\ %h{'ﬁ\tdgg‘@g r"p%sﬁu b&rkrﬂ%’g ? o(\j/;- hﬁgaor or two

susbtittent graups snaydeipreseat , In serae embedimenist the MtH-rigip tlmeposmon closest
the bereli&rd fromthose |isted above, or may nore
© pa??féﬁfarly be: C -4 alkyl (e.g. nethyl), C5_7 aryl
(e.g. furanyl, benzyl, pyridyl), C3 7 heterocyclyl
In furtﬁ@r é?nﬁcﬁﬁrﬁ@fhyiﬂié(bfeklér%ﬁyig mem/trersﬂbyﬂ.tuted Iﬂi?bﬁélﬁi b2, e.g. two CM alkoxy

(e.g. fﬁgt:wgyg ppoblggs 'E,%Sg maé'tﬂ?s? el,Peoﬁi%h? ngﬁtgg in Q/('SE%X‘”% a ove [ind one
or twessusbiitutenegroepsragy irepresént.c tnesbrier eynbdaihents, dhegalkdxy gBiup, is in the

o ,NF|% and in particular halo (e.g. F, C).
pog“?ﬁgé§%ﬁwegﬁgz ne% the substituents nay be 20

sel ected from hal o, Cl- 4 al koxy (e.g. methoxy), cyano

In furtﬁ@rder'ﬁgcdﬂne%ti()ﬁhe ehzEne mbtr'ﬂw be siaetdtddln be 6B3wd®f the positions

et er C5_7 heterocyclyl. The
“mW%EVB?Beéﬁﬁimuﬁﬁﬁwnqﬁhy be, for exanple, pyrrolyl

pi peridyl, oxazolyl, i@oxazolyl pi perazinyl,

norphollnyl and th'o piphol i nyl . The heterocyclyl

group may be unsutut'?%l or substituted. If the

het erocycl yl group 2gN substi tuted, the substituent

may be selected fromthose |i §ted above, or may nore

particularly be: C5 78

. uranyl , benzyl
pyridyl), C3_7 heterocyc|y[)(e.g:;g(rahydrofuranyl
pyrrolyl, norpholino, thiYénorpho |n@) hal o hydroxy,
TheseCsubstn%leJ‘ftX ln%g%e%% &%p%%r‘ﬂg%%ﬁfe@lﬁpfrﬁm% r'a-:r{&t Sr l@if-l tIh%ome of

nti1on
these@@moaimenéﬁwﬁ@@ﬁ iene §uta#|tqenb lpp@@&mf th%@@mqoelmenmth%ﬁ/are two of

theseR@b&tRidmyd. or ethyl, and Rc is H 1In certain
enbodi nents of the present invention, RL may be nethyl

or ethyl, Yis CHand Rc is
In some embodiments X may be CH or CF. In particular X may be CF.

In other embodiments X may be N.
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H. 35 Further aspects of the present invention are the

conpounds of the exanples bel ow. W) 2009/093032
WEQPBXPED9/ 000181 20 Where appropriate, the BEDGB2009/000181

preferences may be taken in conbination with each

other. Includes O her Forns 5 Included in the above

are the well known ionic, s#lt, solvate, and protected

forms of these substituents. For exanple, a reference

{0 . b ] id (; | ud
wher®f Besglebef e e b o8arls 5 8 o bl it ey
cyclomspyweéthyla§udienexamples aiclupe otopglt butylf oychabutyl Siddyiclpéntyl. lhmay
also b{e%%@&?&ﬁﬁh&%@éb&g' bougkylgfdugqééub%hﬁhertg% QU%EIfﬁgnts may be
selectgd o, thesgrlisted abpye or @ahm%gqﬂu@ﬂqrué)esgg tarylfs. gv\gqunybgenzyl
pyrid Oﬁyﬁf&érgéﬁiyl @ ?Q&Fﬂh?@*‘oﬁ:@anﬁlp Eyf%lﬂfm&%hambnmlo@{dﬁ&fblmo) halo,

t I OX
ot e Bl pr AN frEher SpRerts oce G AkBy Tedi paey). carbory
and ainiver (@béreindtBe amino sudstitoantemay bé alethyt, ot wbéredhé amin® solstituents
dr I S I d
togetr@( wntﬁ?ﬂé n| H%t m gosﬁ@ @aY %%Cagtgche%qé%?%géteéé}&g{c%%nﬁogo(re
example, rnwpbolmar$ B@ﬂﬂuaro -apetidieylrayorolidipt.ioe alperidindrinisome empodiments,

the su‘laétltgﬂeaﬁﬁ LikQMGREUFis miIHyITB diffyl. St ereoi soneri c,

t aut omerlc confornati'onal ,” or anoneric forrrs
i ncl udi ng but not |inited to cis- and trans- forrrs; E-

Whenatlds €z §, @ISt m8y be Tz, aNdrhe-ahyd gitip niydR-a @0éhyl group, such as
phenyi)ér(gf;gri_gglgﬁ:ﬁgr;%r’(p_p?éigﬁgﬂ%[yjngﬁ%gﬁ%@?lﬂ’a%P@dﬁ%ﬂgnﬁr{m’%igﬁ;ancgj pyrazinyl.
The ae/thglioap endy benmsutssfifutedeordubstituted. df tme ;ang grocipiisialbstitated, the
substﬁr&\ r?ng¥ B@%el%&ggﬁOmQhos@qgte&%béﬁr Q]Bme\x %Fe%ar@dﬁ%rl& be: CM alkyl (e.g.

methyé)n@s mw*r(elgafurarfybbmzyl Aty 0Cedhetareeyclybie tterir@hwpfuranyl pyrrolyl,
morpﬁb%ﬁ&ltmaﬁqbﬁhom b It h¥a%>w t:?;‘am&@ anf NS Fhﬁﬁ’éf%f-}s:bléor

| sonmeric forns" npound is.in c(y %
substql@mﬂmqlqde,ﬁyﬁn%x}' quﬁtltgerﬁﬁ m% Ibe apleatpfl {r@pew (e. g F CI) ydroxy
and NB9| amum pévticuléraans(e.g. KOCR. Infudiier eiboaipiensss thai suibstiseats may be

setecBf 8. Coseh PRy weoll aRRENL ber alo! (P RHAGE e ol

(or constitutional) isomers (i.e. isoners which differ
WhenI FE]‘ |§ e 20%%5?@(9&}'9 aﬁ?% 'ﬂet%];cﬁz yIr aﬂ'\@ ﬁéte‘;&%yl'ﬁ%tﬁl MayXe, for
poSi t1on o pace

exampleﬂyrr@%@'qeadsd Q?@?—‘HYJX'?O’@F@WpP'Per@PH mp@hﬁ'w' %’ tB@momhohnvl
The héféf&%lw%tﬁsmé‘y b&(iIduBERGed Br dubStituRt! WahdIhatbrobyd®gloup &

SUbStI&K?CL gw%sm L {}éﬁngﬁ;ﬂy% qegec%ggfrbtﬁg%e Itsgergls%ﬁpugc?rr iia?(rér?or}e panItlcuIarly

be: C{afrdneygcfardngl, bér&ysbyrwyt)ms’sklhetesmyelyl (erge tedrabydrofuphiepytolyl,
st ructures my
morpﬁﬁ\{ﬁé@fﬂ%ﬁ%o r Gt u?&w 2 %IEPL@%" g‘r‘ﬁs falling
within that class (e.qg., Cl 7 al kyl includes n-propyl
In cer%r}{jeﬁl%rﬁérqg’x*the*&gsﬁht ihVRRlGHIRS iy beiridny| o?Stﬁyl’ and
tert-butyl; methoxyphenyl 1 ncludes ort nmeta-, and
par a- met hoxyphenyl ). The above excl usion does not
In cerl2@f érabdtlirhéntt 8fthe PRIskt ihvdntidn, Rf @fay@eangthe or K@ylpand RC is H.
enol -, and 35 enolate-forms, as in, for exanple, the
follow ng tautoneric pairs: keto/enol, im ne/enam ne,
In certain embodiments of the present invention, R' may be methyl or ethyl, Y is CH and RCis

H.

Further aspects of the present invention are the compounds of the examples below.
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WD 2009/ 093032 PCT/ GB2009/ 000181 21 ami de/i m no
al cohol , am di ne/ am di ne, nitroso/ oxi ne,

W@ boookeoane/ enet hi ol , N-nitroso/ hyroxyazo, aneCT/GB2009/000181
nitro/aci-nitro. Particularly relevant to the present
invention is the tautoneric pair illustrated below O
H 149 14HO NRCNalRC2¢ a, x YOAR YOR 5
Note that specifically included in the term"isoner"
are conpounds with one or nore isotopic
substitutions. For exanple, H may be in any isotopic

Wheré apprppriate; lthedatoge ‘pHéfer@htesDhay @ntdkedHn campina@ionnvth daehiother.
any isotopic form including 12C, 13C, and 14C, 0 may
be in any isotopic form 10 including 160 and 180; and

Inclu therleorms jn| ess ot herwi se specified, a reference to a

Includea'it ihedbave 46 md(dowﬁl.me%a:alsbwﬁt@cshd &Qt@@t@b Gormis @t these

s e b bbb S S A g i

(carb@a\areyedrii (@G@thIcﬁ)solaﬁté tiseegat) et wellnas(c@ngentibnal ptdtested forms.
Slmllarf'gyg Fe?éreﬁc%or rar§ gm% r&?&lﬁclng%%bﬁg%%{%e@ fgﬁf{lgng‘ﬁa‘;ﬁ Q%QIt or
solvateed thel aminoiroap, ri@obmmptﬁdapvdrnqﬂom sattdsodd| asamggyrntional protected
formshﬁ Eﬁ‘ binoYrodf? waﬂ Jrgt h %?érenéé‘toaa HARMY JTRIY o mclU&lésetﬁé anionic

herw se speci areference to a partic
form (Cg oAt @r ﬁ‘Pl‘éﬁSe F"W&%c?é%ﬁ"cﬂﬂC@”‘éﬁﬁ'&lo@épfomoﬁﬁfﬁﬁn% ‘Pf@f kygroxyl group.

for exanple as discussed bel ow. 20 Unl ess ot herw se

C|f|e eference to articular conpound al so
M&M&%—MMaml e as di scussed

Certainedooywounds| nesysexizt Imeonei as encee parti€ulardyeometrief antiealcenantioreric,
dmste‘?ﬁHéh& %Ipﬁeng Oéf@r%'i@?m@ljlcs %aﬁd?ﬁérf&dceo%fcﬁlrn?%n%gé ian?cﬁnenc forms,

scussed
includirtgriit Wﬁsllé\ltsﬁ)tm cist @rui trapsrfedms; Enard £-foraspartt.iand|-dgrms; endo- and

exo-fSTMEPRLURI 28k $Rsbstd B8 Sarfy LQfo?rﬁIs e ah@®L-4dBms; tbed'n@Qf) forfriR! keto-,
exanpl e ‘as di scussed bel ow. Unl ess ot her

enol- s%‘é@i”?'?@cfm"é? P¥T @pd Aptsforgs; aSVB%h”Fﬁ‘ end é’?t'cl&'@r‘rﬁlﬁﬁ‘ﬁo“ And §-forms;
axial ariiCdqudsialdbridsebedtt, ch4io] s phielpeQan® halfvRaietdrmsf and

como e, B4R Sy B8R o promere e,
desirable to prepare, purify, and/or handle a

If the EShPSMB YA ICRBtRRL Forf it W45 exist in a number of different polymorphic forms.

Note that, except as discussed below for tautomeric forms, specifically excluded from the term
“isomers”, as used herein, are structural (or constitutional) isomers (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, -OCHjs, is not to be construed as a reference to its
structural isomer, a hydroxymethyl 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., Ci7alkyl includes n-propyl and iso-propyl; butyl includes n-, iso-, sec-, and tert-butyl,
methoxyphenyl includes ortho-, meta-, and para-methoxyphenyl).

The above exclusion does not pertain to tautomeric forms, for example, keto-, enol-, and

enolate-forms, as in, for example, the following tautomeric pairs: keto/enol, imine/enamine,
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active compound, for exanple, a

phar maceuti cal | y-acceptabl e salt. Exanpl es of
wWebaengvaut i cal |y acceptable salts are di scussedr/iGB2009/000181

Berge, et al., "Pharmaceutically Acceptable Salts",

J. Pharm Sci., 66, 1-19 (1977). 5 For exanple, if the

conpound is anionic, or has2h functi onal group which

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

amldezlmr{ %’a %wp Hlé(? réezemlgmgartn'ﬁr%s Zol*fr;r]l% lk?rbl Iée?gr{)ell %%gucg‘,x Iﬁ-ﬁ?rlogéh)?rgxyazo,

and nitiofact-sitfot o, al kali netal ions such as Na+ and K+,
al kaline earth cations such as Ca 2+ and Mgt +, and
~other cations such as Al 3+. Exanples of suitable 10
Particylagy Frlevaphloitemprepent inygationtiy the sawomenic painiilysigted elow:
ammoni umg on (i.e., NH4) and substpwuted amoni um

i ons .0, NH3R+, NH2R2+, NHR3kt, NR4+). Exanpl es of
sone taf'e substituted a nlpnﬂfons are those
deriv dm  ephyl am ne__di.et tthe,

di cycl oheixyl am fle, _triethyl am ne,
et hyl enedi , ¥t hangel am ne, di et hgndfaniNhe)) r®
pi perazi ne,\ penz (513{‘ phenyl benz'y] axi n LR'ne,
megl um ne, ahd tronethanine, as well ds anino 1
acids, such as lysine and arginine. An exanple of a
ter | + : .
Note ﬁ\gﬂ%}%&f %@H@ |nc| %nnt?ig@& eprér gonnéé\guona?'vq’h cr)rééuér rbﬁg ﬁ%)toplc
substnttaynwquraxamnlecH(r@ygpe in amHaotnuy fayen, incNBiBY thlhle(ﬁ)) 2ngaHy(T); C
may HERY ahyg‘sgfabf@?grrﬁ""lr{cmdﬁ\gszﬁ tbLRg &g @r}na@@mn?fsogplc form,
e mor&anl c anions 20 include, but are not
mC“QWgwﬂPéﬂdtS)aﬂ thediketer i ved fromthe fol |l owi ng i norganic
aci ds: hydrochloric, hydrobrom c, hydr0|od|c
sulfuric, sulfuroys, nitric, nitrous osphoric. . and .
Uniess plnitiag st et 1o wattcDab gl LRgR A fton Memeri
formsi includide (whmlly oapastialig) racemictaed other mixtwee theezof. viddthbdofor the

prepaH?%n (é § ! ASQW&PO%H%%% ﬁﬁ'sgﬁaraﬁ’&e{e gC fraf}roﬂgl c‘?}%’tﬁhsatlon and

chronmqaamc rtnaartsépf guch isomerie forrgls @mth@r krw@dn Ehecart wmr%re@dﬂy
obtalm%%ﬁﬁﬁlgemt@ mefo8EugRSHetdin, 08 kibvHTinBthod® iR RASWH Hanner.
benzoi c, cinnamc, pyruvic, salicyclic, sul fanilic,
2- acetyoxyben20|c fumari c, toluenesulfonlc,
UnlesSRtHealES spdoifieidCa refdrbeoeas lalpfaﬂnhler cahprand adbndddesiohic and salt
sett] oni,c and gl uconi c. Exanples

f°rm53¢er§%f<:{°58faé"%%? ﬂ'é?uségé ﬁ?‘%“r'ls i ncl ude, but are not

limted to, those derived fromthe foll ow ng
Unlesg %’tmgé Ep%c?fleq Sa rdféBitie%o 4% rcul%?&ﬁ\%%ﬁﬁtamlmcﬁﬁlbg WhIPSEs thereof,
conveni ent or desira to prepare,
for exgipleras, d'séﬁéﬁelﬁ’rbef?&hdl e a corresponding sol vate of the
active conpound. The term "solvate" is used herein in
t he convent.i sense to refer to l.ex of
Unless GRIGARISY S5t [0 61D 8 RGeS a5 P aen BRP U SR Bisds
thereefnfor exdnveenbis diséusbérebadob.vent is water, the sol vate may
be conveniently referred to as a hydrate for exanple,
a nmono- hydrate, a di-hydrate, a tri-hydrate, etc. 35
Unlesg\othenwis¢ ootifed, PERrarzdo 8/radisalgn comypund also includes protected forms

thereof, for example as discussed below.

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

polymorphic forms thereof, for example as discussed below.
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It may be convenient or desirable to prepare, purify,

and/ or handl e the active conpound in a chemcally
w@e@veeioazl form The term "chem cally protect eBCT/6BRG0%/000181

as used herein, pertains to a conmpound in which one

or nore reactive functional groups are protected from

undesirabl e chenical reactf?%ns, that is, are in the

formof a protected or protecting group (also known as

or._naski.n rou

It may}eoci?ﬁ)/emgﬂ obp%stlrggtéit?] grega?eegtér{ d}ﬁbﬁ%}d?eo?] 8?"68&"55?9 galt of the
activerceanpburad) foriewamaple| mghamiaeeutluaﬂyractmamej sale dotampées of
pharwﬁqégl?t c'a@péaéc?&églg I%gltscéarg d%%u&%ﬁ t eC{FE% get S)rM F’ngrlrﬂac@%t cgw A&gptable
Salts’ rémed ScusGhHHﬁ (i1ﬁ7'é subsequent step, wt hout

substantially affectl ng the remai nder of the nol ecul e.

See, for exanple, "Protective Goups in ganic
For exapiie; ééhseomppune*wruﬁa ar pas Wﬂsﬂons'raﬂow'e%wav $ggpionic (¢.g.,
-COOHMMMY beexe ] tr%hrhﬁsalt]rﬂ&&)e fofndd \ﬂﬁ%ﬁllﬁble&aﬁwrwpysmﬂ Buitable

morga(n c&?a@p@agq but arg 8% %d t%@Jk(ag ??:n)sl%ﬂ%r}e%stelga %{‘d K*, alkaline

earth bationy bucmﬁlﬁﬁydm(yMg( darmmh@rlcmutrmslu):h a®Al’t ribxapiples of suitable

organ{«:t ah%q@éf hut]yzire\, lnyﬁqm?eﬁ éor %nﬁdngﬁﬁr]i gg élsé | NIJ-I fz;nd substituted
ammqmmoasj@-BNHaRjAbl)-lsz INHRy rél%a)mﬁxgmp@ﬁ oépq'ge]ng@b@rsubstltuted

amm&ﬁ‘iﬂn@f'éﬁs gfeQH@serG%‘{lv@@fr&hoét%érﬁlﬂe Qﬁet%ﬂa@ﬁ@t@éyc%e%ﬁéﬁhe
respecti vel % whi C %%ﬁ car bony >C=0) is

R SN G AU 1R A R e NS
benzyﬂeﬁmne Pramibenzylampiel éﬂiillye arhdgﬂlm)he andh eombtﬂxehmt& aowell as amino

acids, Lféjclﬁas ggnﬁggggaé@iad ¥xarm c%‘rfhgon %Jrag%gg 340%21’{;? ian is
N(CH2®. For exanpl e, an anine group may be prot ect ed, for
exanple, as an anmi de or a uret hane, for exanple, as:
a methyl amide (-NHCO CH3); a benzyl oxy am de
If the canpquOd SCHpCRIFERT hamﬂfwsmal greup whic mﬁm@;ﬁaaﬁﬁ"aée -g., -NH, may be
-NH; ﬁ 1“?@@% Brmed\WitiB6litabR aAiddi [ERaMples 3f fUitdPRANbrganic anions
C as..
includg, *Ptrtaberféqw ﬂo?cfzx?ssﬁ%ued f°mﬁgﬁ?ﬁe\7m9§@ Jf”

hydrobiobic) Wedraiotig| sutfyria sulfieoys, httic\witroys, passphoric, and phosphorous.

Exam?l’eg | F{[Fttrag%l ﬁé/%n}/c a%ﬁg%llrggﬁ}ﬁﬁaﬁ’_%ﬁe |(ot N#I'tgc?gc h’osflﬁer"ﬂ/eg 'fr%m2the

s: hydrochloric,

06t
followingi aganic- agidsAntatic) propignig, s.@ecmlfamyn«wcfsﬁem wm)t@t laymt‘ow"c
pamoﬁma?ggn& chid BReSic, aEorbicmalkic! t%#&yﬁﬁ@%sphéﬁrla@é‘tld\gﬂwnﬁ@

For éxanpl'e, a carboxylic acid %rou
aspargig, @F@%ﬂ"‘e6'“ﬁ§m§nm€§‘t'%rsaF‘a(F"cei%lﬁB'l"% 2-agetyoxypepzoic, fumRv%
toluend8ulpice nefran@sulfanigBdthges@ihiel ethand difuioyiic, ealieidethianic, valeric,

and ggco@? %ampl%%/%?fji?q?elpcglgngrlc ag'lll Cr%-rnclu r| hlﬁlap u&m@g&;&ewom

derivaarfidm Be folloadnigyrolyasrieracide:. tgnniaadic m:agbloxmetbyl -celiulose.
nitrobenzyl ester); or as an anmide, for exanple, as a
nmet hyl am de. For exanple, a thiol group may be

It mayhergaswerient 2 desitahlede prrpare; Paity, anglgr @%@P@rresasnd'%s solvate of

the adlif8 8dthpoud@. tThé Qﬂnh 86lvat@ns sKf rindifl ANRé bytvetidir sense toreferto a

- S CI-&NHC& WO 20?9/ 093032 PCT/ GBZCP S? }g}
complgy of solute (e.g. a |ve compound, salt of active compound) and solvent. "If the solvent is
water, the solvate may be conveniently referred to as a hydrate, for example, a mono-hydrate, a

di-hydrate, a tri-hydrate, etc.
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It may be convenient or desirable to prepare, purify,
and/ or handl e the active conpound in the formof a
wW@e@dioesy32 The term "prodrug”, as used herein, PEF/GBRI9S/000181
to a conmpound whi ch, when netabolised (e.g. in vivo),
yi el ds the desired active conpound. Typically, the
prodrug is inactive, or |ed% active than the active
conpound but may provide advantageous handling, 5
m ni str met abol ro
e maieR e o 88upll TP EPE R p i Bt by r SRR Boga i 2
chemlaaltyrgrshecthwglrmaﬂ’hy termc clegmicdily ratedted o £ ab uged hEbéih goertains to a
t .
comp&ﬂdqﬁ @g\%ﬁé UQmHE r?%&ullﬁémacgc%rl%sgl%gé?&e%g&é‘ﬁeée gﬁe‘ ru?igﬂable
Chem'ﬁé‘ reantinesl thay i 'Seéfleé'f' theiferm plohprotegiededx awﬁﬁq@ng aﬂoua(ﬁ'%m'yww asa
maskéch& rﬁﬁkﬁ\@@‘édp%r%cﬂl&k&ﬁ BRScKirgldrodd) OB prdledting a PEdcBM functional
oun or _pro

ro
aroup RaRIATS SRk ine, ek B clegIRR G BEiAnal drogRsFo BE GtTommed.
without @ffpeting dhe ;ﬁroiebt@wgabdpytheqb&péaihggtmmnnayfbeneqmveoedsuauy ina

subsequ%nqg:l \é/?nequf]s%stan{%l %lgéfhglthé( lrr%?rwe?ofetﬁé%r ?eg{:l?ds%g Sor
examplei ‘Rodédiyé Gfaipg in @rgan@@ynghlesus (T Green and P. Wuts; 3rd Edltlon John
Wley%n& Nohs. qbgg)hyl am no) et hyl ;  2-(4-norpholino)ethyl);
acyl oxy-C, 7 alkyl (e.g. acyloxynethyl;
acyloxyethyl e.g. 15 pival oyl oxynet hyl ;
For exd@@lid ayHyaioRy broué De@¥NtEedtBy hs an ether (-OR) or an ester (-OC(=0)R), for

e e YRR T T

ether; Zb-tnmemytswbnyt—bu[}&dlbletmylsdytyﬂ!eh)olr an acetyl ester (-OC(=0)CHjs, -OAc).
cycl ohexyl - car bonyl oxynet hyl ;
1- cycl ohexyl - carbonyloxyethyl cycl ohexyl oxy-
For exaaniivo @y [alsielyrist afKetong gropieInesveba Arotegted 86 BB ﬁWt@)@y &etgl respectively,

in whléﬁ"fhteectan%hyl%"rWEQQM i@%ﬁﬁver@@ﬁ@@@l&fﬁ%ﬂﬁib b reaction with, for
(4-tetrahy ran Y car on oxyet

0
examelg,_q %T’P%{M)?HP%y 9'9;% gFl%h%’B?(? pwpad&ﬁ%generated by hydrolysis
using &14rfe eRddsabilitony tivnreganae boagd.oxyet hyl ) . Furt her
suitabl e prodrug forms include phosphonate and
glycolate salts. In particular, hydroxy groups (-OH),
For exzanpld) @nrmadee grotmpmph be protaréede fqp mdnpig,sasw arejde i @prettian, for
exam@B! & Q%z—ﬁ?ﬁséﬁld@rﬂm cf); fa%leh %gf(ég{lgﬁ@@%@tl IQRA,, -NA-Cbz);

orm a p honat e grou

as a oty TR (BE-CP BT Iy NpiRRSS ok HEBe b2 preatenida 4 NHCO-
oc:(cﬁ‘é)t@épﬁtgrﬁmnmaydc@la@, a % l’l\ﬁ)réﬁ}lmé‘tﬁo@fdiﬂd%\( toulh -Arie), h?sdsr@xy
rodaru vat e en |1 C
A B L SRS
trichloudaeaity | dxy rakridr (-HaN0 0, ads aneaﬂglbx;oamldyl(edl-dslldch asad({ ve

pheny QJHB?‘BH{]%tthQ?a >$%er g orp{n%grté‘rge cgégs r%yantﬁ o%d%gg\ﬂj )-

errva sTde conj ugat €,
am no acid ester derlvatlve Acronyns For

For e)&(ﬁﬂ)\{@ Ry c%rtfbﬁwlc%ﬂygrglgﬁg% B FB?Ec?éd' é%sanaers?er ?&%&%ﬁ@t éasd an C17 alkyl

Vi at | ons, [ udi ng
ester (q gnatr@g{hylgsteﬁ@ttwpyl esiRY; a Gt mloa(k{g{ gsterr(e. ﬁf%ﬁw tnth{cpq,lljyl ester), a
triC. 7|aﬁ<grsWI-@P}/élk)(l eflen; or & ChLtan-O| Qal-d?l estet &.d. aBehml e§teB@)nitrobenzyl
ng He%g) \écl ohex ), phenyl (Ph),
estef)b?’pﬁ?e%w E‘E’ H¥amBEN33, # ”@Hi 2009/ 093032
PCT/ GB2009/ 000181 25
For example, a thiol group may be protected as a thioether (-SR), for example, as: a benzyl

thioether; an acetamidomethyl ether (-S-CH,NHC(=0O)CHj).
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35

napht hyl (naph), nethoxy (MeO, ethoxy (EtO, benzoyl
(Bz), and acetyl (Ac). For convenience, many chem cal
W@ 0vpoeds are represented using well known  PCT/GB2009/000181

abbrevi ations, including but not limted to, nethanol
(MeOH), ethanol (EtOH), iso-propanol (i-PrOH), nethyl

5 ethyl ketone (MEK), ether2%or diethyl ether (Et20),
acetic acid (AcOH), dichloronmethane (nethylene

uor oace

1t mayhR GBS TTang PRATATBLIe RIS EP: SRY R BT poieycomapyd in the

form o iarpeddnyd. STHef tesm d:eodr(m}S@) useByhetdire pegaind & LCoomuund svhish, when

metabtopseedqg gsﬁ%vlgl WYe?&r_thg Qe{mx a?t%e%%ﬂkgﬁﬁ Sﬁgﬁg}% Iﬁﬁ%@& is
inactivg, @Hessvaqtlme thian dive activscemppurd drué may ppavids aslyantpoepes |hﬁ@<ﬂmg

admmY!trta{brf'ﬂ,‘oPH\E%‘BHﬁijrQ;ﬁerFé%rm“ a2 HNR Formula 2 0. RL
15 1n which RLis as previously defined, in the
presence of a coupling reagent system for exanpl e

For ex%rr(o'é"sbtﬁé PRIdFigRZ0é estenglof the,attive, &rﬁ;@nn@(eg tay;thymomgiaany

e SEBIEShN ) S RS Ik g oo e

cleaveddp Iyeld‘ntylé antiveaju® pJuchessteyd may b@ﬁ:rnnmi te esterification, for example, of
any oﬂM%EQrB % ?gg FBnﬁ_g g&gﬁ@?@“ th@ﬁ hcc{n‘fbotung vﬂ{heWﬁ&@%pBrfopnate

ase pr opy am ne
prior psefpetiontof ampethesraagive Qmuﬁ‘épiﬁ’??’é@él’“ﬁrﬁ%@t é?mpound followed by

deprofébﬁr{?‘l |P|{eﬁﬂ?ébd"' @ll%mpfﬂs o@s@:@l rﬁ&ﬁiﬂﬂibﬁﬂ/%ﬁle'e@te?si'hﬂclﬁ@e“lmesé)\ﬁ/herem R
o the bailing

f h
is Crzpplid (181 Mper5p): Ce %$ t%"ﬁ@%wl?e&‘é“ fR?’éYHﬂ"i“B??eWﬁ'y
2- (4 nﬁlﬁpl&)ﬁﬁd&)bﬁ?l)&ﬁd daylo;gp@y;e;llql em. aéyka(yrrxeowlpcauymb(yeﬂw_yFergrml a
n .
sty g iS55y, L BRI o
carbomytpypety &(heozevilaxy ibehyb éxoeropoxyseatiep nukaxy miighniirisopropoxy-
carbo%&%@ﬁk?ll ngzllcﬁé)éyl %Q%oﬁﬁ@@?ﬁeﬂﬂll qfcycl@ﬁ’eéh@ar@&#y\o tﬁ)q cyclohc—f‘xyloxy-

eSS wth ynt es| s

carbowmmﬂnrb 1cﬁVC'PB‘P’1¥lﬂX&CTbPW'W?tEH ¢-tPlealydropHEEXOX8 CH or
carboﬁ?ﬁo)@ﬁﬁttﬁesC(ﬂh&%ydrﬁpyrﬂ@l@@%fﬂ&ﬁﬁ&%thwhI ch description

nco ed her el n ence. The.s nth
eyl S RAB b aatmant: fo TR S FaovEiustiRR ) .
descri bed in WD 2006/ 021801, whi ch WD 2009/ 093032

Furthé?%{ta%?ggrggllugqgrﬁ%]incl&ﬁ phosphonate and glycolate salts. In particular, hydroxy

groups (-OH), can be made into phosphonate prodrugs by reaction with

chlorodibenzylphosphite, followed by hydrogenation, to form a phosphonate group -O-
P(=0)(OH),. Such a group can be cleared by phosphotase enzymes during 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.

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

including but not limited to, methyl (Me), ethyl (Et), n-propyl (nPr), iso-propyl (iPr), n-butyl (nBu),
tert-butyl (tBu), n-hexyl (nHex), cyclohexyl (cHex), phenyl (Ph), bipheny! (biPh), benzy! (Bn),
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description is incorporated herein by reference.

Conpounds of Fornula 2 are commercially avail abl e or
woreae9402303y nt hesi sed by nethods reported in theCT/GB2009/000181
chemcal literature. 5 Conpounds of Forrmula 2 where Rc
is Hmy also be synthesised from conpounds of Fornmula
3: ORL\ \ Formula 3 N In2%hich RL is as previously

defined, by hydrogenation in the presence of a

neor B it iR Wby sty RIS o) U RSFY ARk hanor

Conpounds of Fornula 3 are commercially avail abl e or

or A B A SRR 1305 B9 S O M srvions,
incluciioshyit et iytag ke S1ethanobPlaCiceihane! GOH). issrpioRANe! G TOH), methyl
ethyl k6RBUMES; ethét o dldbhyl Endt (EROYHCRtIGacidAABOHY, didhiokBinEthafe

B and X are _as previously . ned, i S tabl e
(metnylehd Phgrds BGB. iorestaiipfes Ol rengedPREdnce
tetrahgroft@arD@rFN@ING Xindkthyasulfodide (DM&D).e cat al yst, such as,

for exanple,

trans-di - mu- acet at obi s[ 2- (di - o-t ol yl phosphi no) benzyl ] d
Synthiegia| | adi un(!l 1). 20 Conpounds of fornula 4 may be
Come e ST Do ey R bRt SRSRRoly formuia
1° conpound of Fornula 5: WD 2009/ 093032

PCT/ GB2009/ 000181 ®7 O A Formula 5 B Q YIX

Formula 1

in which A, B and X are as previously defined, with a compound of Formula 2:

HQRC Formula 2
R1
O/

in which R is as previously defined, in the presence of a coupling reagent system, for example
2-(1H-benzotriazol-1-yl)-1,1,3,3-tetramethyluronium tetrafluoroborate, 2-(1H-benzotriazol-1-yl)-
1,1,3,3-tetramethyluronium hexafluorophosphate or (dimethylaminopropyl)ethylcarbodiimide
hydrochloride/hydroxybenzotriazole, in the presence of a base, for example
diisopropylethylamine, in a solvent, for example dimethylacetamide or dichloromethane, at a

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

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

the activated species with a compound of Formula 2.

The synthesis of compounds of Formula 1 in which Y is CH and X is CH or CF are described in
WO 2004/080976, which description is incorporated herein by reference. The synthesis of
compounds of Formula 1 in which Y is CH and X is N are described in WO 2006/021801, which
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20

in which A, B, XY and Q are as previously defined, or
a conpound of fornmula 6 (and/or its related ring-open
WO o0oa0s3982rul a 7): 0 0 A ACH Forrmula 6 1 | CPEDGBR008/000181

7 BBOHQQ YY 5inwiich A B, XY and Q are as

previously defined, or a m xture of conmpounds of

formula 5, 6 and 7, with a %ource of hydrazine, for

exanpl e hydra2| ne hydrate or hydrazi ne nonohydrate,
resence of a base for exanple

|
desc”{’ﬁcf"é?na gﬁ{aﬁeed heé?'ngﬁ €8 for exanpl e acetic acid,

optlonally in the presence of solvent such as, for
Comp G P2 e R e TRy e Hlo A By réureas
fepo”@l‘é@dh? phamical "W?thQOOM 080976 & WO 2006/ 021801, or by
reaction of a conpound of Fornula 8 0 A OFornula 8
iC ar e eV|ousI def i ned it
Compgund i BERHGE PEERT & aney Fes B BIHeRSIRGH 405 copgeindb Formula
3: inwhich X, Y and Q are as previously defined, in the
presence of a base, for exanple sodium acetate, at a
t enper ature above the @Eﬁting poi nts of the conpounds
used. Conmpounds of Forrula 8 and conpounds of Fornul a
9 are commerci al |y avairgbl efFeimuid be synthesised by
nmet hods reported in tjhe ghemcal literature. WO
2009/093032 PCT/GBZOO 00181 28 In another

di ment, ngunds of the Present |nvent|on EEY ?
In whlgfyﬁt ﬁ@§.p§%/¢°ua&¥ Bardh Py RydspoengtionfiRsupigsdice eb? mffakieggtalyst, for
exampifi 590 rHodliunt Gredlimmaciarpuitatle edlvérm gops @iy, ethanent i on:

Compounds of Formula 3 are commercially available or may be synthesised by methods

reported in the chemical literature.

Compounds of Formula 1 may also be synthesised by reaction of a compound of formula 4:

Formula 4

in which A, B and X are as previously defined, and Q is a suitable leaving group, for example
bromide, in the presence of carbon monoxide and a suitable catalyst, such as, for example,

trans-di-mu-acetatobis[2-(di-o-tolylphosphino)benzyildipalladium(ll).

Compounds of formula 4 may be synthesised by the methods previously referenced in WO
2004/080976 & WO 2006/021801, or by the reaction of a compound of Formula 5:



O ANH BNO Formula 10 UOH Y 5 in which A B, X
and Y are as previously defined, with a conpound of
WO 203321 T-R Fornula 11 in which RL i s asPCT/GB2009/000181
previously defined, typically optionally substituted
C6-heteroaryl, T is a Ieavhgg group, for exanple
fluoride or chloride, int presence of a suitable
base, for exanple sodium hydride or sodium
tert-butoxide. 10 Furtgernnre conpounds of the present
invention may be gynthesised by reaction of a
conpound of For nmul in which A, B, X and Y are as
previ ously defined, a conp uQf, Formula 11, in
which R1L is as prgviolsly define typlcally
optionally substitute ry@ and Yis a hydr oxyl ,
by an arylation reactio i n ol ving the use of, for
exanpl e, triphenyl phospi nexand 15
di et hyl azodi carboxyl ate. ¥Yn a further embodi nent,
in whiSlPAPRYOAan@h 4r88s PrRasY défﬁé@néﬂ aO&nmmn@Sf BHALIDEThrRRst its
by reaction_of a conpoun of Formul'a 12 or a conpound
fe'ate%fm%ﬁ"%ﬂff’ﬁ" ramugy)2009/ 093032 PCT/ GB2009/ 000181 29 0
A Formulma 12 BOCNaR YO OA@H O B O Formula
in which A, B, X an e as previously

Ond whi ch are corrpouno‘s pr esent

Formula 6 Formula 7

in which A, B, X Y and Q are as previously defined, or a mixture of compounds of formula 5, 6
and 7, with a source of hydrazine, for example hydrazine hydrate or hydrazine monohydrate,
optionally in the presence of a base for example triethylamine, or an acid, for example acetic

acid, optionally in the presence of solvent such as, for example water, DMF or THF.

Compounds of Formula 5 may be synthesised by methods analogous to those described in WO
2004/080976 & WO 2006/021801, or by reaction of a compound of Formula 8:

A
‘ | 0 Formula 8
B

in which A and B are as previously defined, with a compound of Formula 9:

HO (0]
%Q Formula 9
v

in which X, Y and Q are as previously defined, in the presence of a base, for example sodium

acetate, at a temperature above the melting points of the compounds used.

Compounds of Formula 8 and compounds of Formula 9 are commercially available or may be

synthesised by methods reported in the chemical literature.
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15

i nvention, and the carboxylic acid functionality may
optionally be esterified, for exanple as a nethyl
w@2100/093092 t h a source of hydrazine, for exanplBCT/GB2009/000181

hydrazi ne hydrate or hydrazine 5 nonohydrate,
optionally in the presence of a base for exanple
triethylamne, or an acid, #br exanple acetic acid
optionally in the presence of solvent such as, for
exanpl e water, DVMF or THF. Conpounds of Formula 12
may be synthesised by reaction of a conpound of

In andtioar mribadidient, Gorpaurids pithke présenBndenti@h mag beldsyhestsedl big reaction of

' - f ' Far mul a
o confin AR e ha0H copods GG
- are as previously defined, in the presence of a base,
for exanple soAju acetate, at a tenperature above
the nelting po nfls dWche conmpounds used. 15 Conpounds
of Formula 14 synt hesi sed f rrem@®npounds of
Formul a 15: WO 2000/ 0930324 PCT/ GB2009/ 000181 30 O K
Na Fornula 15 YeX Na which X, Y and R1l are
as previously define Kis | eavi ng group,
typically iodide, by tio ' (i ethyl mal onat e,
in the presence of a suitable catalyst, for exanple
in whictoppR.rX and Y iaczlasigredogslyadefiped, tvithl saecopapmend biformestantl e
caesi um car bonat e, Qng wed by subsequent
decar boxyl ati on and 'ester 5 '@F%ﬂﬁsis, for exanpl e,

in whitis RNE a8 pré\dusiiefngts tylpicall sptiohErsasstiiited O-Betdttahy®bT & a leaving

arow£ Bt KPS S5 R, o S o s REEEAR R Slarmole sodur
hydrideamsodiod terf-bitoxidell a 16: O

Furthermore compounds of the present invention may be synthesised by reaction of a
compound of Formula 10, in which A, B, X and Y are as previously defined, with a compound of
Formula 11, in which R' is as previously defined, typically optionally substituted Ce-aryl and Y is
a hydroxyl, by an arylation reaction involving the use of, for example, triphenylphosphine and
diethylazodicarboxylate.

In a further embodiment, compounds of the present invention may be synthesised by reaction of

a compound of Formula 12 or a compound of Formula 13:
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16

QOH Formula 16 Y 10 in which X, Y and Q are as

previously defined, with a conpound of Fornmula 2: O
wQ2R¥093mBUla 2 C. H in which RL is as previptBG$2009/000181

defined, in the presence of a coupling reagent system

for exanple 2-(1

FLbenzotriazol-1-y|)-1,1,3,§1tetranethyluronium

tetrafl uoroborate, 2-(1 H benzotriazol-1-yl)-

1,1,3,3-tetranet8y|uroniun1hexaf|uorophosphate or

(di met hyl am nopr ppyl ) et hyl car bodi i m de 15

hydr ochl ori d oxybenzotri azole, in the presence of

a base, for exdnple@ diisopropylethylanmne, in a

sol vent, for | e di ngt hyl acet am fsmule 12

di chl ororet hane, [lat a t@nperature in the range of 0C

to the boiling p vent used.
ounds off the present invention may
Qvérsio é/Rconpound of Formul a

Al ternatively, co
be synthesised by C

1 into an activated species, for exanple an acid
chloride or an activated 20 ester such as an

N- hydr oxysucci ni 4 de ester, using well-known

met hodol ogi ea,_ amd reaction of the activated species
with a conpoﬁn of Otbrmul a 2. Conpounds of Formul a 8
and conpound Eg@dnula 16 are commercially avail able
or may be s¥nthgSised by nethods repghigtid n the

chem cal literature. 25 nds of Fornula 13,
especially where A m WO 2009/ 093032

PCT/ GB2009/ 000181 1 X0 Hr QORL-1 alkyl, HN/ O
O Mao RCXYI1 dnd X, YandRL are as previ ously

in wmg@fxi B86anduress S¥NbRRSHSTREY, [Ih@ MhkhGRETBGHIINGS of tRE Biésant

invention, and the carboxylic acid functionality may optionally be esterified, for example as a

methyl ester, with a source of hydrazine, for example hydrazine hydrate or hydrazine
monohydrate, optionally in the presence of a base for example triethylamine, or an acid, for
example acetic acid, optionally in the presence of solvent such as, for example water, DMF or
THF.

Compounds of Formula 12 may be synthesised by reaction of a compound of formula 8:

0]
A
‘ | 0 Formula 8
B

0

in which A & B are as previously defined, with a compound of Formula 14

HO O
0]
Formula 14
L
_R'
Y//X 0]

in which X, Y and R" are as previously defined, in the presence of a base, for example sodium

acetate, at a temperature above the melting points of the compounds used.

Compounds of Formula 14 may be synthesised from compounds of Formula 15:
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O Hor Me Formula 17 alkyl, H_ N Me 5 by acylation
with a conpound of Fornmula 14 HO O O Fornmula 14 NY

w@00R093082 whi ch X, Y and Rl are as previously PEFrGB2@I/000181
foll owi ng conversion of a conmpound of Formula 14 into
an activated species, for exanple an acid chloride ,
and subsequent reaction in 3he presence of a Lewi s
acid, for exanple alum niumtrichloride. 10 Conpounds
of Fornula 17 are conn8r0|ally avai |l abl e or may be
synt hesi sed by nethodsjjreported in the chem ca
literature. Usé& R ent in ent||q provi des
active conpounds,|| specifical |y, ac e E i nhibiting
the activity of TARP. T%:ijgf active" as used

her ei n, pertalns to conpounds which are capabl e of
in whighki Yoand R prepasprevipwsty dﬂft\?d argﬂ@sg@ay;ng.gmp; fypipaly iagésiesby reaction

with dté@rtyh nﬁ%@féuﬂqﬁe We&éhderﬂf E'sﬂﬁétﬂ‘e é'é?(élyéﬂ foVe)(éilﬁﬂI@&pp@S(l)’\iﬁﬁlhe and a

pr od ru%% such nmpounds, rodru y
sutabfihesg bR RGN PR P G5 bmsw?%gv%t daa"?wtay nand ester
hydroKasis, ferssxampleiigiiy abase soch/asliithinid hydhsidesrealsuitablersdientimixture, such
as THRERRGSS the PARP inhibition offered by a WD 2009/ 093032
&B2009/ 000181 32 particul ar conpound is descri bed
in the exanpl es bel ow. The present invention further
CompB[u%é' cﬂ'%ﬁfn%lﬁﬁ h\%? b8l wﬁtﬂ@é iRty 19adibR ofi&{:érﬁﬁu\‘]d OF FEATR 16:
I Si contacting sald ce with an
effectlve amount of an agtive conmpound, preferably in
5 the formof a@ha ically acceptable
conposi tion. Such hodPltay bé&opnéetiésed in vitro
or in vivo. For exanpple, a sanple of cells may be
grown in vitro and ah active conpound brought into

in mer‘P'Xt ¥&n V@z LR %%rgll&glyl Reinédith B%oﬁ{gé@rﬁ of‘ﬁorrﬁ@@ 2

oun on those cel observe exarrp es of

_R’
0

Formula 2
N
H

in which R1 is as previously defined, in the presence of a coupling reagent system, for example
2-(1H-benzotriazol-1-yl)-1,1,3,3-tetramethyluronium tetrafluoroborate, 2-(1H-benzotriazol-1-yl)-
1,1,3,3-tetramethyluronium hexafluorophosphate or (dimethylaminopropyl)ethylcarbodiimide
hydrochloride/hydroxybenzotriazole, in the presence of a base, for example
diisopropylethylamine, in a solvent, for example dimethylacetamide or dichloromethane, at a
temperature in the range of 0°C to the boiling point of the solvent used.

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

the activated species with a compound of Formula 2.

Compounds of Formula 8 and compounds of Formula 16 are commercially available or may be
synthesised by methods reported in the chemical literature.

Compounds of Formula 13, especially where A and B form:
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10 "effect”, the anount of DNA repair effected in a
certain tinme nmay be determ ned. Were the active
w@oevpod2 i s found to exert an influence on theCTY6BRE®I/000181

this may be used as a prognostic or diagnostic marker
of the efficacy of the conpound in nmethods of treating
a patient carrying cells o#!the same cellular type.
15 The term"treatnent”, as used herein in the context
of treating a condition,,pertains generally to
treatnment and thgo ether of a human or an ani mal
(e.g. in veterinary c@tions) in which sone
desired therape t| ffect 65 achi eved, for exanple,
the inhibition ot theyprogiess ob the condition, and
i ncludes a reductionyin the ratejllof progress, a hal t
in the rate of progress, a PTora I on of the
condition, and cure of the ti eatment as a
prophylactlc measure 20 (i.e" prophyla%? s) is also
i ncl uded. The term "adjunct” as used her®in relates to
{

and X, PEHEE o el TR 1 (P ERA S cBlrpgund P

17: regines of drugs and/or ionising radiation as used in
the treatnment of differeng cancer types. In
particul ar, the &tdriMee conpoupds 25 are known to
potentiate the action a @unber of cancer

chenot her apy treg@gp whi ch i rrelmge 17 he
t opoi sonerase 0

isons (e.g. topotecan,
i rinotecan, rubiteca nost of the known al kyl ati ng

agents (e.g. DTIC teffbzol anmide) and platinum based
by ac@atisaswithes @mp‘eaﬁ@ept@ﬁqura,m cisplatin) used in treating
cancer. 30 A conmpounds may al so be used as cel
cul ture addi Q()I niy bit PARP, for exanple, in
order to sensitilze cellg to known cheéerouldrapeut i c
agents or ionisinNygTa reatments in vitro.
Active conpounds nmay gl so be sedRas part of an in
vitro assay, for examle, M ordér to 35 deternine

in whi%]g;{) %q] %ﬁ%?a%l ;gr%\tg&bsg/n%gueﬂa fqllﬂwmaﬁgé\?ergﬁrv 8{&}onflpound of Formula
14 int@ @ngt%%&aeﬁﬁl' f6s32A0PIGOGLRIchioB8e , Authsubissquent feantiohlie the
act [ t onp03|t|on
presence J)f aq_seg\frﬂ%gci%j Q?mg!eaarm}?ﬁllﬁ th&@gldg adninistered to
a subject by any convenient route of adm nistration,

CompWUﬁJJb? Foreaid %@%B%Wer&ll? QHHQB\@ 6%5)}’ bé’éynﬁfes&é@byﬁhétﬁod%freported

desired action, including but not I'tmted to, oral
in the chergicald{eratiffest i on) :  topi cal (i ncluding e.g.
transdermal, intranasal, ocular, buccal, and
Use subli ngual ); pulnmonary (e.g. by inhalation or
== insufflation therapy using, e.g. an aerosol, e.g.
The ptdseotigientiouprovides adize pompamndal specifical)y, reative ip antéhitingrthe activity of
pARP OF exanple, by injection, including subcutaneous,

intradermal, intramuscul ar, intravenous,
|ntraarter|al intracardi ac, intrathecal, intraspinal,
The térﬂi“b&%pwuéﬁﬁ hefdin fiiéhﬁlﬁﬁ’ﬁﬂdoﬂ‘fpouhdbt\ﬁrﬁ&f brletcébable of inhibiting PARP

I ntraperj ?neal i ntratrachea

actlwty,rﬂnggpflfla]y QpludgﬁB%{p ﬁerﬁﬂca.ings with ml{rlnsm ac%wty%dr‘ugs) as well as

prodrugs of such compounds, which prodrugs may themselves exhibit little or no intrinsic

activity.

One assay which may conveniently be used in order to assess the PARP inhibition offered by a
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35

and intrasternal; by inplant of a depot, for exanple,

subcut aneously or intranuscularly. . The subject may
wh2009/0g30Bar yot e, an animal, a vertebrate ani naPCT/&@B2009/000181

manmal , a rodent (e.g. a guinea pig, a hanster, a

rat, a nouse), nmurine (e.g. a nouse), canine (e.g. a

dog), feline (e.g. a 15 ca®3, equine (e.g. a horse),

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

. (e. Q. t, . b [
iy SO bR BearBRaRBBale 3 ooy '
Formul ations Wiile it is possible for the active

The p?&gpﬂw&tlérgfuﬁﬁ @950 (ﬂéssa{ r%&ﬂ?\gd @1‘ |ﬂﬂ|ﬁ|it|n%{he'a%tlﬁl§l%ff Sﬁﬂpllﬁ a thIl

phar maceut 1 ca i on

compﬂwm@nr&aq‘um;al@ éﬂbw'tfsamg‘fe&twq paunt ghan %ﬁtﬂw o@nmﬁ&fﬁf@rab'v in

the foﬁﬁ of £ bhdtREcAlteNIF  act SISO 8EmMisition OBEACIPA nEo@ may be practised in
02 armaceutically acceptable carriers, adjuvants,

vitro G tYi¥R-ent s, diluents, fillers, buffers, stabilisers,
preservatlves Iubricants or ot her naterials wel |

d in t [ ti I
For e % A3 Bl 61 b rZaba BN GeRR b ABR ol BIGH o
contagtrvithesatd qeﬂs, @ntl ittereffegt ofiileer cqumppuind eB thelse celisaxbaeived| As examples of
“effe&’o %JanQﬁENﬁfe pdf bHo&ey AP in tﬁ%%ﬁ@@&émﬂﬁem&g the
a pharnaceuti cal "conposition conprising adm xi ng

activel eompounthi ferndity exercamiptuange ondhegeells. taig mal &g aiseq @épmﬂost'c or
diagn¥étichn ke o@fhe@?ﬂ'cﬁcﬁéiﬁﬁé‘?&ﬁbﬂdn@ﬂ mEthags Sicalha patidnt 8drfying cells

exci |ents buf fers, adjuvants, stabilisers, or other
oftheﬁa{ng,qeg‘q ¥R descri bed her ein. 30 The term

"pharmaceutical |y acceptabl e” as used herein pertains

The tef'r% %%H{‘ aSs usngiﬁg rﬁil %h% %o%?eqp gfﬁl'ea r?&é 83@3@3@%@3&%@ﬁerally to

treatmanti grechibatapy, vmﬁtheabf @h@iman gsan ammeldmgabtvew‘rinarytanelicationS) in
WhICht§O%%§Ir£ thBrapitic@fbct(€adhieBHBIxaMpid) e inRXiE&ES &f t?‘*fe;e progress of

toxicity, i1rritation, allergic response, or othe

the cqRIBN.cARE JRCIisRBITF QISP the. R ERRTaTSe AL I the rate of progress,

amelibrafigrooraRd Sondlien edndtourd &¥ihd ednidition ERiateatit bis @ prophylactic measure
etc st also be "acceptable” in the sense

(ie. P&F3H5F§US§§°EBHS8 ible with the other ingredients of
the fornulatlon WO 2009/ 093032 PCT/ (GB2009/ 000181 34
The t h& & rsre %m %lété’setgttﬁe u R tothp @r‘icﬁ. in ?@rpurg:ﬁon with
oun NS armaceutical texts.
knowe Srerapestic meﬁml tﬁs@k rrt@ﬁn@wahuﬁﬁéxéaﬁoxlé ﬁglmeﬁj@ftqrws@sandloz fpising
radlat%wats'LBQd (nHS tredtnefiSdt dﬁ@%n't can‘c\,‘éhﬂ/pes 2ABArticsn &féséi‘:tnve compounds

I nformati on Resources, cott, New York USA&I
are knqwyip Rotepiiate them?aw}f»aqfém@sr °f§@f‘%“rk°8§m°t“2@?}ﬁ trggfmentsnwhich
includeUhe topbipPrherass tlass¥flpoisans(es. Wdol@cas mrﬂiﬂeﬂﬁh r@abitecan), most of the

ooy SRR TR A B S T, oS S o

cisplatim) used in ttemdingearfcer.m and nay be prepared by any
nmet hods well known in the art of pharnacy Such
nmet hods i nclude the step of brin into association
Active epmpeunds,@ay. aigp 86 HEERS w"tc%ure afig ifives tumhior FAGTs fqreyemeele. in
order @EertizEBEIR t@RFWHSENehotHerdpeoliesiet & iorishgiabRtiéd tredtfents in
formul ations are prepared by uniformy and intimately
vitro. bringing into association the active conpound with
liquid carriers or finely divided solid carriers or

ACthé) c%nhbouﬂ&]gma)tz QI@Q bb Ls&:eg Ea?%f%n?ﬁ‘ 9795 ggsatyhfar Q)Fa%jdl@tm order to

determine whether a candidate host is likely to benefit from treatment with the compound in

question.
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Formul ati ons may be in the formof |iquids, solutions,
suspensi ons, enulsions, elixirs, syrups, 15 tablets,
woO o®engpes32 granul es, powders, capsul es, cachetBCT/GBR0I08/000181
anpoul es, suppositories, pessaries, ointnents, gels,
pastes, creans, sprays, msts, foans, lotions, oils,
bol uses, electuaries, or a& osols. Fornulations
suitable for oral admnistration (e.g., by ingestion)
may be presented as discrete 20 units such as
capsul es, cachets or tablets, each containing a
Administeatiet er m ned anount of the active conpound; as a
The a&R,\gQgﬁw Blind %Y ng&&gtgcgg@qn?pglaysﬁ BomPHsirtH R SR Wb Burif Inay be
admmnsteqaqi tp @srbiest bhaw coaveRrient raute oladministeation. whainesisystemigally/
penph%rah?loH& the 8ife FHeSirCdctian Yncldéi\'ngae%t Aotinfted 1o, 47al fe. Q ﬂf?'uﬁjestlon)

AN LTI TR M
by inhiargéreck insuffiatiothepapy isiag, ¢ aldnedesosvl . g_bmrmgi'pamﬁbi obnyose); rectal;
vaglnzﬁ_nprggerﬁ? |eﬂ$|e %nﬁe Syl'%hjrgnag&ablﬁgﬁ& Hg@&c&%%e&?st HnYrgdgr ohnd
intramoip¢uil@niatréyenaiis guraanerlial omt@cetdlamméatbem entsasp@ag Intracapsular

subcaE érdﬂﬂﬁorb@ﬁl |ﬁltrépﬁer o"f\gé\clhﬁ‘?tra%ﬂézgi' §®Eutlchfa?gﬁ%mchbar subarachnoid,

r ox cel ose) l'ers 'or diluents
and mcrestgma aumﬁ@wt off éﬁ%rf%@@mpien éUQCé'F‘%“GP@FéSéO’ infrrpuscEiptim
hydrogen phosphate) Iubrlcants (e.q. nagne5|um
ar at talc, lica te ran sodi, u
The SEbiSs cieY o reckaele, ap gagE 2 iRt "B Arpytie s 2
guines pidi & harasteh axytre hivyke), metiheeas a)mousaly, t:amaze eeog iavd@gpfeline (e.g. a
cat), eq] %Eg% é)é’]gorgé %b@é@?%‘aﬁ%{}gg %ﬁ'fogkey &%?ht@rhéfﬂ%y keg marmoset,
baboq@) [ancipe X§-b egrridatabimpanggsy lorgnguipae. a@n@eh 2bathemagor bi c
acid). Ml ded tablets may be nade by nolding in a
suitabl e machine a m xture of the powdered conpound
Formuiafions st ened with an inert liquid diluent. The tablets
Whilemﬁypmtﬂlmaihb)écm @afoand Prbeseiatitisterddciongyit iskeeferable to present

o ARG S DA S
as deff€T/a6B%<) Gyel @D M8 ongbr more pemmbetlcahydtrqewpleo@gﬂamtaﬂwants
exc:plgﬁtg ! d’i'l'ugrft ef‘lIQrsV@.ﬁ‘bé"é1 gtfaB IQGQQ f;r%s]%%tl{ié% RIGAVARE of Blﬁer rBaterlaIs well

ease opt i onal
knowrptodbesgekiligs! intheart @n# eptrqvak'yocéh?rﬁ@erawt'ﬁ varoaBV'?félP Sgus.
in parts of the gut other than the stomach. 5

Fornul ati ons sui table for topical. adm nistration .
Thus, TSN (P TUTuT BAIOSS BRATTaPo G A CERPoS Lo o5 defna Soove,
and nithdlds bgmaking apyaiectaicardoatpesitiars camnprisingtaueTiting atiesshpne active

suspen n [ )
compglbr}d gs gef(r)\reg a(l%?\}e Po:aethgfm&r{ee?srﬁg#g %}r{rzacgﬁ‘ﬁ%rrly n%i%lg?tla%lﬁ carriers,
excipiggty, Mﬁmaﬁevamtqoatablhsm s otheemetenigls, aadgscabkedherihdage

or adhesive plaster inpregnated with active conpounds

and op tlonallg one or nore excipients or diluents. 10
The tergy RIATREPRHiGall ACCaRIp i ras UseE PRTek) PEAAIRS A7 SATPRAUNER Materials,

compbi‘itﬂ)ngpéﬂd%rld%égé(*&nﬁﬁﬁmﬁgﬁ‘é \ﬁlﬂﬁ’pthlei‘sbém; éffkeuncﬂmédnm judgement,
suitabi{(éﬁ?%qub&ﬁgd&@gﬁg {Hsesﬂﬁgg ﬂb@g? &J-:‘ g. thaH) out excesswe toxicity,
irritation, allergic response, or other problem or complication, commensurate with a reasonable
benefit/risk ratio. Each carrier, excipient, etc. must also be “acceptable” in the sense of being

compatible with the other ingredients of the formulation.
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conprising the active conmpound in an inert basis such
as gelatin and glycerin, or sucrose and acacia; and
worewvleEshes conprising the active conpound i nPEI/GB2009/000181
suitable liquid carrier. 15 Formul ations suitable for
topical admnistration to the eye al so include eye
drops wherein the active c%hpound is dissolved or
suspended in a suitable carrier, espeC|aIIy an aqueous
. .Solvent for the active co ound ation
Sutatde P L gPtsy SXERET SR SR VHD SIpREPE Ao TAs Rl ey See
for exaspla, ‘$tahdishokiofi PhardaceutcekkdigivegoutbEditiamiedy M Asarand ¢l Ash),

2001 %égpse Iﬂf’orrﬁé\l\ﬂ[ﬁeﬁwﬂc& ﬁ%ﬁ]én%fé?f? l\?édv ?&Q{J%Sg)o Iié?mﬁ&tgHg

nistere franne
Pharmgdeeuticabei¢rices’s 20taledition. pub. lewmvce*itpv\@!llamm&lvﬂtklnénZQQQr @nug h
“HandbB6k HEFFRIMaRAISAERCIHIEMT, Qn@@&ﬂﬁcﬁi Ags4 of the powder held
close up to the nose. Suitable fornulations wherein
the carrier is a liquid for adm nistration as, for

The fcﬁmré'ﬂbr% mél,aéc&ivelﬁémtmb,e pﬂ@@ﬁfeddﬂi Oldeonge foym 2d a&!ydﬁcdrepared by
m,ni s

any m§ oﬂf, wghgno&rn |{1 I%ey %{g?fb ;i/ﬁgrrﬁaeclr)fp guﬁ me 'gdg%%ﬁggfhe Jtep J)fI tXinging into
assocgipn thiel astifeocongmbumneh ivith theetdaorer pprich ehustitutésoone grahare @ccessory
mgrecﬁéﬁé?n é&?% hé qkn%ﬁla saaﬁﬁ Br%‘Blareng?ru%forﬁ‘f)pé'ﬂd%tlmately bringing into

pressurise sul't
assocmtlgnp, el aghye cq;,anangylth Hauidheasrieraiof fingdy Gridedheqlid carriers or both, and

then Mécgggawgﬁal Lﬁgrtmp,bb@dﬂe di choro-tetrafl uoroethane,
car bon di ox or 30 other suitable gases.
Formul ati ons suitable for topical adm nistration via
Formdilbl&)ns kriay biermtthede?rnod)fnhmﬁmtsslutlemseamsp,enamds emnislopb oalisirs, syrups,
tablet?mosegg%s ?feg owr&e?sn F%ﬂsﬂ gge&tcpﬁg 25‘?1 a&rﬁwb&ﬁe U@?}éﬁ(ﬂies

e enp
pessapies, wlmemsrgﬁls casies cmamSneMtaVSb s, f%m'ienlqﬁlaw \saé$ polusen

electu%ﬁéé %Fa&ggmg)unds 35 may be formulated in a creamw th
an I n-water cream base. |If desired, the aqueous
phase of the cream base may i ncl ude, for exanpl e, at

Formulﬁtﬂ>31/% Sglgﬂﬂi foBEYH ddrfvﬁm@ffratgg g@ byby ﬂhl’gbﬁloaj ey bé presested a¥\@screte

/CBZ hol '
units S5 35PN RTTPE (0D ORE COTLA 08 ST SRy DRt of e
activebaohrgpoend; s a-pebwdkr, or gnenutest ad a selotidni drskispeghipt ér a7 atwfeQUS or non-
aqueﬁ%lrliﬁﬁfj, H88 i 69le es%%ﬁl&ﬂﬁ 85 WARK-§REi iqhilkee V\%Q%rﬁ%'s a bolus;

ati ons nay I'nclude a conpound
as an@ifietiank or ab3 0AREi on or penetration of the active
conpound t hrough the skin or other affected areas.
| es of such der 5 penetratlon enhan

A tabieh Gy B TRRREY YOS ) SRR SSIP 3t P SPtgialy vith one
or mof@édﬂéhﬁir;edg@ﬁleatst mmlnﬁfnéssemdbaammay bénprepaley by ltaspressing in a

suitat%zr%liﬂﬁ u&e h§ r?‘EP %ﬁrol z)%%ugga |rnea ereafBW|n§rF§|lon§n%Ir(%h§aressa(%wr%%iwﬁgnules,
optiorally auxebeatbtonenemommares (eeg. pavitionea gélatin, @cacin softitolptragacanth,

hydro%{;bﬂﬁétnw ‘?:eﬁtﬁésg?'?’ﬁer?%r &i nts '?é ?f BEB&, Ymcr@cr?éfglﬁr?@é'éllhioge

I NC her w't h

calciughhydsegen dhosgiatep Ig&rtcgntg@ g rg:@g;i}gisqdrnssi.e?aratptta|cSS|l‘4J\qa€)> Slisintegrants
(e.g. ﬁdﬂfnﬁété&ﬂ gWéo|atenSﬂobléi%k*éefpbwaéheobﬂos@nd(ea sbéitim chegryhethyl

coubg, SRS EH Shpali o e Al BB R an
presehvatedsherg., wdttyl pthgdroxybeanchte mprémt p-hnpdeexybpnzdate, sorbizadcidy.dMolded
tablets may be made by molding in a suitable machine a mixture of the powdered compound
moistened with an inert liquid diluent. The tablets may optionally be coated or scored and may
be formulated so as to provide slow or controlled release of the active compound therein using,
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enmul si fying oi ntnent base which forns the oily

di spersed phase of the creamfornulations. 15 Suitable
weewhge38s and enul sion stabilisers include Twe&nGB8009/000181

Span 80, cetostearyl alcohol, nyristyl alcohol,

gl yceryl nonostearate and sodium | auryl sul phate. The

choice of suitable oils or3¥ats for the fornul ation

i s based on achieving the desired cosnetic properties,

or DB Sy BB el P RERS i e rtase
profilef Glabietsahayoystionaily Hecprovdded Withvan értteric dolating: toerravidé slgage in parts of
phon- greasy, non-staining 20 and
the g%@%i@?@%régﬁn wi th suitable consistency to avoid
| eakage fromtubes or other containers. Straight or

FormUMtRAS B&tble el Bplcﬂ%ﬁﬂnlﬁfan@“ Rag itanddefnbl, REFhedsal, %b‘tﬂ@r B&ccal, and

di -i soadi pate, isocet stearate, pro I ene
sublingyalspiay b formyetsd @e af‘é’t'{{%‘)e’gc?@%m FUSBETSARY o FRutiey golution,
past, @&capkay aéresdl cor onlsepematwlelypardmuatnm mhy tyrhprisieeqpaadhegr a dressing

such ae 1 %e%a&%)éel/\%d sw gt ?mropr e@ﬁped%& a%vc?g %*&ﬁ&’s ?nh:at%dﬁonally one

used,
or motehexepichtsi mgilltpfrreef er red esters. These may 25 be used
al one or in conbination depending on the properties
required. Alternatively meltin oint lipids
Formuafions guitaRie f?"etOB'é?'tadBHF%{ﬁF'%'“éh%i!‘l?k'thl 'P% edossapas qupferng the
actnve%h@burﬂi inrfAlorel basis,aRuliy subk%@éi and-g¢agial o’i&ﬂa@é&‘anﬁu basinése

ectal adm nistrati sent ed
compiigsbE At ey TP 81 b8 BRGSTL GUERH, or purose and
acaci® xadploathwaskesacomytritiag theractivesednmpophdirea s@ableligeiticemisr.
suitabl e for vaginal adm nistration nmay be presented
as pessaries, tanpons, creans, gels, pastes, foans or
Formuationy stitablefortobigaladanisteation tvgthe aye@a? include exe dnqes wherein the

actlve%Fn'p&‘?nd iS ARBOVESlor RYSdhded i 4 SlibRTaRce ééBéBMIIg'aﬂ abb&)us solvent
be appropriate. 35 Fornulations suita

forth?)%ﬁ“éﬁf‘éf‘%‘funﬂdm nistration (e.g., by injection,
i ncl udi ng cut aneous, WD 2009/ 093032 PCT/ GBZOOQ/ 000181
scul ar |ntraveno

Formlﬁ?ﬂopa alél%nf?r nqsl%?cﬂna%ls n%ﬁg,o ulger%l calj]'rler IS 5' gol% ‘Aclude a coarse
powdérdaviog iamartisler sigge for Exaraple. s theirarge ofjabout] Rﬂno @bwltSD@ microns which

is adrfifisERd TR YheGRERE F\avgrﬁsfﬂ sn‘&?‘filéjégénsi e WI’B b $hhalation through the nasal

preservatlves I Sers cterlos ats, and solutes

passagpfref a eanipiner of bemewaen neld gese uWio i rosgi Sitahie rpyiatans
where@’{ thke Bﬁrrlbﬂlts%ﬂﬁ@ﬂ fér%lrrﬁ’rhlﬁfgtlon a8 dorodXdRPIES néﬁ'z\iﬂs;ﬂ@i\ -naﬁlal QEPS, or by
erile suspens ncl u
aeros3 GERSAE DDA G M AL AP B LTS T Sy gmpound
m croparticulate systens which are designed to target

Form&lﬁ%ng gﬂpa%ger}gr %é?n Rlsﬁﬁ%n%gr%%ﬂl?gﬁ fhclife tHise ﬁ)FesFme& Fs an aerosol

sotoni c ve
spray |frnrrmmrhs¢tmmpankl withsthe pige atiesi@albiepnepetiantosuch @s

dlchIoH&fﬁxSFdn%anB' {R8R6rofiucrOrnEhhe) dicbroltBFAfRbRRtHEE %RFboh dioxide, or
ection. Typically, the concentration of the active

Otheré'ﬂ 5898€%n the solution is fromabout 1 ng/m to
about 10 g/m, for exanple from 10 about 10 ng/m to

o 3PS e TS AP U P PACHEH ame an
emulsipoaniiVhen famutatiddis aamihtmert| the aativé awmpobed sy pptidnally ke emp|0yed
with eftﬁ&eazpfa'ré*ﬁr.ﬁi@ gr a water-miscible ointment base. Alternatively, the active compounds
may be formulated in a cream with an oil-in-water cream base. If desired, the aqueous phase of

the cream base may include, for example, at least about 30% w/w of a polyhydric alcohol, i.e.,
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(l'yophilised) condition requiring only the addition of
the sterile liquid carrier, for exanple water for
WO pjoeo93odns, i mrediately prior to use. EXtenpoPEFE82E9/000181

i njection solutions and suspensions nay be prepared

fromsterile powders, granules, and tablets.

Fornmul ati ons may be in the :?Q)rm 15 of |iposones or

other mcroparticul ate systems which are designed to

the acti ve ound to bl ood conp ne s Qr

an alegoiFEyiab i drradre Py BRH 81 Ups P =o PRl bl ol
manngq psaoiptol, @tyeerdbamig@dyeﬂfylanlaglyacltandmnonepcﬂnﬂnew Thetbpical
formu%‘ﬂgpsor??% !rjn&r}g?IYen u%gggohﬁ'oem\;vn&t@rﬁa'&x%l %&WUHG? er@?r?tlon of
the agiive agepwnld |thrgu9ﬁetha|skl9 or piher aftected @rqngl Eﬁemﬁ'gs 6f SU(CH germal
penettZ¥ bniincbI SARR Hirh &hRSIIRLILE aAdRIIAISd ardldgueb Sk OF

del eterious side effects of the treatnments of the

present invention. The sel ected dosage |evel wll
Whendep@iidled s atopiiai @hylsiof, thecityphasé mal optiomglly dnmtprisetmerely an
emulﬁlflﬁm(rgﬂ Fsgk tvgngarrs]ant S%blé%ntg rﬂpﬁggﬁﬁnhesceléfa%lxtu?gw)ﬁ%gt one
emulsifenivith gtfat@r A il ot with bath e fajfand ra pibt Preferatily, taHydpgphilic emulsifier is
mcluo‘é@ %%Wéq withh Q‘ﬁp&dﬁ‘fli@te'nﬁﬁ!;lf%f' wH&ﬁ aEt%%@tar@JHihsePtIhﬁrals@rdr'gérred to

nPOUH , ['or materi als used nati o
includetheafLell 40653 facogRiher. R EAT(S) yaher WinavbabPRECrishiake up

the sdPédlled emarélfﬁ.ad wh, %h@mé dx tb@ﬁhermltww antné fﬁnﬁauétupaﬁe so-called
r out.e, of @Fn1n strat

emugB S B P i BE i3 ekt e s dons

generally the dosage will be to achieve | ocal

Swtatﬁg Qﬁlﬁ@%ﬁt@%k&’ Qﬁm@ s%nl@é&?ncﬂde%égﬂ%g‘éﬂﬁ%oaﬁgi n?)é?ryié?@ohol

hout causi n thal har
myrisiybaleahet iglyaery! r3®0§te@ea1@ﬂmdas;q®m Jagni sulehatent Thenchoiee\af ggtable oils

or fat&fr??ter{éﬁg)ﬁulaﬁt% %doa'sgd R chﬁé%%% thé GQél#eBlé%#ﬁé% Btbperties, smce the
|

(e i de
solubiiy o IAcEyE SMRSUGHBUTOR RIE WSU o UFeq r HPTRATELI BLegen
formu&‘uoﬁlfme}‘ Bé Gerid towl. [MEhus IRsSErearh sReuld prefaramybe al’l’ndn-@t’éaagmoofstalning
dri i strat

| |. ' h
o GERAGL A BB RARE 353, B R e
containkes: &rajght drebranohpd skaimfmartee ot dibasiqoalkyl esterstsaicyas deigdddipate,
lsocelgfeét@é}ftet 6@6;‘1&% rﬁlﬁd&ﬂdléﬁgr SrBESt faﬁ? L&8s ﬁé’o%ﬁip?%y@téw | o\?\BII

trations can be carried

oleatey mgvmwwmtamtpwwgve@%@mme% sa'ﬂhtétedli@é"?m |bfaé‘ﬁaed chain

esterPRIdWAr3 F18ddhdol %ﬂmﬁﬁﬁﬁb @éédt fhe Iésl fhadd tinddprefeiriet @Btersl. These may
I tabl the active conp

ner al
ve usEf opaa SoRbianiidepBaIge St s oGt Ao RA B! At
meltingqubjnt Weidgsichak white ssftipareffin apefor ibayd parifén er cbther raipeiaVeils can be
conpound is a salt, an 5 ester, prodrug, or the |iKke,
the anount adm nistered is calculated on the basis of
the parent conpound and so the actual weight to be

FormM§t‘ﬁ9\s s&téd%?%%@ﬁa(ﬂﬁnﬁ@ﬁ&ﬁdn%t?é PresdPfd dyas4 Qﬂip@su@ Wih a
following forms are as. prepared |lr§1]L%Exan'p

swta%pm compgjsipg, ﬁ?{cﬁ}ﬁ@'pﬁbc%? ﬁp%@f(oéﬁﬁ?kﬁy

used.

Formulations suitable for vaginal administration may be presented as pessaries, tampons,
creams, gels, pastes, foams or spray formulations containing in addition to the active

compound, such carriers as are known in the art to be appropriate.

Formulations suitable for parenteral administration (e.g., by injection, including cutaneous,
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Compound 2b (Form A anhydrous) is characterised in

providing at | east one of the following 20 val ues
WOore@smwa2 usi ng CuKa radiation: 19.9 and 4. 90. PDGBRWAL00181

2b (Form A anhydrous) is characterised in providing

an X-ray powder diffraction pattern, substantially as

shown in Figure 15 1. The ¥%n nost proni nent peaks

are shown in Table 1. Table |I Ten nost Prorri nent X- Ray

subcu%@%,' gmulrgﬁ %r 91 a\Pq%&J%?n @tr%e?&%@ l?%/u% aﬁlfg?%s etnéid')on aqueous
isotonicnppmgert-free, 4tedileGfjestion spludorisivisch hdy 2ort@n anti-bxidantd, Buffers,

prese&gtl\gailg qy)squ béctégos\’aﬁs a?'ngsglul]eé \Aﬁnch]rgn@er]‘r%ofgm Abtdlrf"r’c with

strong s erelor e
the bleeecefithi intpneded @Cfptﬁ”t H‘éﬁ aﬂ‘éﬁ?@é?“@ﬂo'@ ﬁ@“%“éﬂ?ﬂle supRangion® which

may IﬁJlﬁfe%u‘sﬁer@'ir%Vdg@ﬁQ afd Q’fudk%hﬁb |abé1rﬂs a*nen.abébfme%mmenﬁh.c%bamcmate

r ous
systergs Which @fg ¢7sianad ltcégafge\;\}hpﬁ:ogmpourpdetgg)googﬁ@r@alé%ﬁ PreNGLLRNore
organe.t Eﬂehﬁplés af-suhatil@isstohi@.vBhiclAs e lueé mgsuch famblatiéisancladp@adium

el WIS Sy 5o Sl Ml EcBuBoms pspoenvatn
of the&@hx@mopmon?ld mhhe_z Ecﬂmt‘mnﬁi mmhyadc_n:lumg/mhb @hodtd$ pgrmiXior _a:;a_mple from
I3 [, ne. .
aboutqg é\g?ml (o] éoulﬁ '{rﬁﬂgggtfo:rﬁlﬂgg&ﬁs)&gaag‘ée dé)r%%éc‘r{l%d @ u?lﬁ-?i?%egér)rf rhiiti-dose
sealedascpreamers,_ffot danmpie sepbulehamhiialsrandieaydd storpd dvé treekzesdried
(Iyoph\‘i}\%éé&t&h iii&?rnetqgl'h Qﬁlﬁﬁﬁ%%@ﬂthgQterllczaq{qmd%aﬁ'QPXW é?(%hsnple water

Y fraction pattern W t
for injeqtigas, Immggiatelyerrior fausse Sxtemporanseus nipoidRoltions gidsigagnsions

may b@- &epafé&%rﬁ'sféﬁletﬁbv@efsuér%h@és %B%ﬂet@fFohhﬁaﬁHnemtbe in the form
I nventi o ere rov S
of ooe gDt hersmcrear i AE AV PO HEEh A S 9had TR Ogt rpetive

comp@unaide blodd icbmperientsorpat bemorendrydmsspeci fi c

Dosage
It will be appreciated that appropriate dosages of the active compounds, and compositions

comprising the active compounds, can vary from patient to patient. Determining the optimal
dosage will generally involve the balancing of the level of therapeutic benefit against any risk or
deleterious side effects of the treatments of the present invention. The selected dosage level
will depend on a variety of factors including, but not limited to, the activity of the particular
compound, the route of administration, the time of administration, the rate of excretion of the
compound, the duration of the treatment, other drugs, compounds, and/or materials used in
combination, and the age, sex, weight, condition, general health, and prior medical history of the
patient. The amount of compound and route of administration will ultimately be at the discretion
of the physician, although generally the dosage will be to achieve local concentrations at the
site of action which achieve the desired effect without causing substantial harmful or deleterious
side-effects.

Administration in vivo can be effected in one dose, continuously or intermittently (e.g., in divided
doses at appropriate intervals) throughout the course of treatment. Methods of determining the
most effective means and dosage of administration are well known to those of skill in the art and
will vary with the formulation used for therapy, the purpose of the therapy, the target cell being
treated, and the subject being treated. Single or multiple administrations can be carried out with



10 peaks at about 2-theta = 4.9, 9.9, 13.2, 14.9,
15.5, 17.4, 17.8, 19.9, 24.4 and 24.9. According to a
wo eoovlegdo3nspect of the present invention therePCBEGB2009/000181
provi ded crystalline form Conpound 2b Form A
anhydrous, which has an X-ray powder diffraction
pattern substantially the me as the X-ray powder
diffraction pattern shown in Figure 1. 15 DSC anal ysi s
r ous .S a high melting
the d°§8?‘?"8' %dtﬁggw%ﬁﬁkgeﬁeﬁﬁ ed %ﬁ? F%’S'"gf’ YR and a peak at
143C (Figure 2) when heated at a rate of 10C per

In gen@raqenﬁlltablmggea%fétgé ?ct%g %&?\é L[n'&% =nﬁgg f‘a%%% og%bo&fg E%(g{ﬁ%e%gut 250
mg pe? lsilograre badygweightef therspbjeal peir day. yWheredlomadive epmpgund is a salt, an
ester ?)ﬁan £br hBF S%W%oﬁ%m dred Qrb‘éﬁ:maﬁé?itdnﬁ gbs&d @,r the parent

about % preferab greater t out 90% and
compewiydeang se fthe 2aypa) wgighhiode LtSH%\ﬁ iRgreRRed poapostionptisty-
preferably the degree of crystallinity is greater than
about 98% Conpound 2b Form A anhydrous provides X-ray
PolymosphicFogmes r act i on patterns substantially the 25 sane
The faNBwink forpks lasey apprepsred i Etanstd #0belp@t t er ns shown in
Figure 1 and has substantially the ten nopst prom nent
peaks (angle 2-theta values) shown in Table 1. It wl]l

Compoend 2tdEsrst A Gohhydiratis)t he 2- theta val ues of the X-ray
Compﬁgr\{%ﬁ)r %F%{ I f ra‘r’ﬁ%g@ ﬁﬂsr)q £c'?erggg |an%0’ di ébﬁggét%n% Fglptme %ngg 20

romon
valuesmeammed/@dmm@ulﬁmw@dorar 0. 9|°<nndt499 bé:oomgw 2le(Fogm A anhydrous) is

charaggﬁ%lrdgri Frov%g |aﬁ'1 N KJBQM@r Jlf’ﬂ'@&tloﬂrﬂ)a%eﬁ\ayub@fém& as shown in Figure

ion patter ai ned whi ch has one or

10

16

1. Thﬁﬁ’@"OWMP@W@ﬁ?kseﬁf?é%/@”’ti'@ﬁéh'ﬁﬂng on measur enent
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machi ne used) In

dependl ngnglé 2rrea

nvent SReP2o:

surenent (o40)
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t ﬁ‘gtecnﬁ'ytgt A

nd| Relatige Therefore it

of the present
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X-ray

'ffraoﬁO’ on p

htterms i denti cal

to the

X—ray sowder—chi—f
and any V‘g: 009/

fractijon—pa

093032 PCT/
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GB2009/ 0001

in Figure 1,
1 40 crystals

provi di ng 1X2r ay

powdet3 di f f

racti ¢n patt

erns

subst antTgligy tt
fall wthr“rd'] t he

e SamE as t
scope of th

TOSE %hown i
2 _present

inventi on.

n Figure 1
A

person skilPPed i

n thel%rt of

X-r& powder diffraction

I s ablfetg7jgudgqg the gbstaptial ysdentijty of X-ray
powden_diffractilon pattern 5 Conpound 2b Form B
(Hydr at e) 168mpound 2b'y Form B hydrate) |i s
characternggd ' provpdi ng At Teagst one of the
f ol | owng-20—val ues—erasurpd-using—Cula radi ati on:
21.7 and 2645, Jdb (Folm B hjdrat&) is d¢haracterised
in providia®@ an [X-rayi@owde| diffsracti on pattern,
subst aptialty—as—shown—+n—-+rgure—3—Fhe ten nost
prom n‘ésnt V%%éf{gngare shown in Table 2:

s = strong

20 Therefore according to a further aspect of the present invention there is provided a crystalline

form of Compound 2b, Form A anhydrous, which has an X-ray powder diffraction pattern with at

least one specific peak at about 2-theta = 19.9°.

According to a further aspect of the present invention there is provided a crystalline form of
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10 Table 2 Ten nost Prom nent X-Ray Powder Diffraction
peaks for Conpound 2b Form B hydrate Angle 2-

waRedoan9ins2 | ntensity % Theta (20) Intensity 9. PCRGB2®Y/000181
11.9 68 vs 16.5 82 vs 18.2 29 vs 19.7 47 vs 21.4
46 vs 21.7 100 vs 22.1 23 s 23.9 42 vs 28.4 25 vs
VS = very strong s = strong39L5 Therefore according to
a further aspect of the present invention there is

! _ ; |
confi i PR S T P BT o
one spgdifie peak at akest 2-theta IASRI fi ¢ peak at about 2-theta =

21.7. According to a further aspect of the present
invention there is provided a crystalline formof 20
Accordipenie a fitithehaspeglatihg rigeanainuentignithere ipsoddpda eristaliieriiarp of
Compduhd 2B oA dhhYdreis) whichhagtan XeR§ boRaer diffdetivh phtterp@atls at least
Accod;di ng to a further aspect

two s%?tcml%%gg%sr%_fba'ﬁtzlﬁﬁ?:/téﬁ:ﬁgg%% &t is provided a

crystalline formof Conpound 2b, Form B hydrate,
oot el ot ONES ol Bt PTG Sy i o
Compoped 21,iForp deanbydous wdish hasan &-ray powderriffragiign patteyn with specific

peaket@BbGH NHeta® £of Yot NEr2apnech58f rhe Ir@sente bavieahd oo,
there is provided a crystalline formof Conpound 2b,
Form B hydrate, which has an X-ray powder diffraction

Accorfiinh t& & furihef dspepies tHe presenpmadrition therd BUirovidddueystalineFod,
Compgfig 25t R suArdls e Ras < LpSiiefdiefor Gaenvsdbstantaly
the sgmeeaethe Xi-nay eowdesnlifrdmtioe patterpsowrdodriguredyst al [ i ne form

of Conmpound 2b, Form B hydrate, which has an X-ray

powder diffraction pattern substantially the sanme as
DSC analysie-shay's GompevndRt. fPae £ashyd5ays. & hhigh BIRHIng olid iy an onset of

meItin%-at 134°C and a peak at 143°C (Figure 2) when heated at a rate of 10°C per minute.

When it is stated that aspects of the present invention relates to a crystalline form of Compound
2b, the degree of crystallinity is conveniently greater than about 60%, more conveniently greater
than about 80%, preferably greater than about 90% and more preferably greater than about
95%. Most preferably the degree of crystallinity is greater than about 98%.

Compound 2b Form A anhydrous provides X-ray powder diffraction patterns substantially the
same as the X-ray powder diffraction patterns shown in Figure 1 and has substantially the ten
most prominent peaks (angle 2-theta values) shown in Table 1. It will be understood that the 2-
theta values of the X-ray powder diffraction pattern may vary slightly from one machine to
another or from one sample to another, and so the values quoted are not to be construed as

absolute.

It is known that an X-ray powder diffraction pattern may be obtained which has one or more
measurement errors depending on measurement conditions (such as equipment or machine
used). In particular, it is generally known that intensities in an X-ray powder diffraction pattern
may fluctuate depending on measurement conditions. Therefore it should be understood that
2b Form A of the present invention is not limited to the crystals that provide X-ray powder
diffraction patterns identical to the X-ray powder diffraction pattern shown in Figure 1, and any
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10 DSC anal ysi s shows conpound 2b, Form B hydrate, is

a solid with an endotherm c dehydration onsetting at
W@2000023082 a second endothermic transition at aPCDGB2G09/000181

of 105 C (Figure 4) when heated at a rate of 10C per

mnute. 15 Wien it is stated that the present
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2b, Form B hydrate the degree of crystallinity is
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4.9. Conpound

2f (FbY%1¥6W§E°%haracter|sed in 5 providing an X-ray
powder s distrbigact i on pattern,

Figure 5. The ten nost

subst anti al

ly as shown in

proninent peaks are shown in

Table 3: Table 3 Ten nost Prom nent X-Ray Powder

Therefdiré Becaedingte pfodker dspect Chihp orasentdnveRtiomihare igpgvisieg a crystalline
form of Compound 2b, Form B hydrate, which has an X-ray powder diffraction pattern with at
least one specific peak at about 2-theta = 21.7°.

According to a further aspect of the present invention there is provided a crystalline form of
Compound 2b, Form B hydrate, which has an X-ray powder diffraction pattern with at least one
specific peak at about 2-theta = 16.5°.

According to a further aspect of the present invention there is provided a crystalline form of
Compound 2b, Form B hydrate, which has an X-ray powder diffraction pattern with at least two
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Intensity Relative Theta (20) %Intensity 19.9 100.0

vs 4.9 64.5 vs 17.4 41.8 vs 15.5 20.4 s 9.9 17.5 s
W@2009/098938 s 13.2 14.2 s 17.8 13.8 s 24.4 12CTGB2009/000181

24.9 10.5 s 10 vs = very strong s = strong m = nedi um

w = weak 15 Therefore according to a further aspect of

the present invention there*ls provided a crystalline

form of Conpound 2f, Form A, which has an X-ray powder

dif f i i th e .
sl RS R B 4 e one, oo e

aspect of the present invention there is provided a

e SR AT R CORRATE OB Gy 0l o o

Compoad 2i.iFerm Beykirate, witiRbihas Znphisy Rowder, dffragtiop paieragvithspacific
peakd tlabb@r2-Betaecd 2°0f 1 oheeye efesr 19.nvenlsk on ANes ¢ 8§ .9° and 28.4°.
provided a crystalline form WO 2009/ 093032
PCT/ GB2009/ 000181 43 Compound 2f, Form A, which has

According Xo & &ythposepett of tHe prasdnt dwentdh ttiegre isvdrovideata trgstalting foom of
S [ a - = : :
comeBEE o BIREE Witk e b o9 bpwerit el Referm supgizngaty he
sametasdireeXray goawsler difthctiorcpatietrastiomnén Figuie % Conpound 2f
Form A, which has an X-ray powder diffraction pattern
Wi th specific peaks at about 2-theta = 4.9, 9.9, .
DSC anplysis shaws Copppund 2, FprmBrhygrate gs g solisiawith agndsthegnic
dehydigtfoRlonsétiing & 3 °C dhd BeecaraA@btheimid fignsRioA 2€HH ohdtt 6NM050IC
_there is provided a crystalline form Conpound 2f,
(Figuresh whan heed at rale %moﬁlpsymwatmer di ffraction pattern
substantially the same as 10 the X-ray powder

diffractjon pattern shown jn Figure 5.
When it is stated that thg present invent?on relates to g crystaﬁine form of Compound 2b, Form

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

Compound 2b, Form B hydrate, provides X-ray powder diffraction patterns substantially the
same as the X-ray powder diffraction patterns shown in Figure 3 and has substantially the ten
most prominent peaks (angle 2-theta values) shown in Table 2. It will be understood that the 2-
theta values of the X-ray powder diffraction pattern may vary slightly from one machine to
another or from one sample to another, and so the values quoted are not to be construed as

absolute.

it is known that an X-ray powder diffraction pattern may be obtained which has one or more
measurement errors depending on measurement conditions (such as equipment or machine
used). In particular, it is generally known that intensities in an X-ray powder diffraction pattern
may fluctuate depending on measurement conditions. Therefore it should be understood that
Compound 2b, Form B hydrate, of the present invention is not limited to the crystals that provide
X-ray powder diffraction patterns identical to the X-ray powder diffraction pattern shown in
Figure 3, and any crystals providing X-ray powder diffraction patterns substantially the same as
those shown in Figure 3 fall within the scope of the present invention. A person skilled in the art
of X-ray powder diffraction is able to judge the substantial identity of X-ray powder diffraction

patterns.
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DSC anal ysi s shows Conpound 2f, Form A, is a high
melting solid with an onset of nelting at 116 C

W@ F0gue®3t) when heated at a rate of 10C per nPEIG82009600181
When it is stated that the present invention relates
to a crystalline form of ound 2f, the degree of
crystallinity is conveni ent‘l@ greater than about 60%
nore conveniently greater than about 80% preferably
greater than about 90% and nore preferably greater
"than about 95% Mst preferably the degree of

_Ommmmm_@ﬂ_m_@eater t han about 98% 20 Conpound
Comp%L%&: ?1"(?%) F g%b%e&gggﬁégﬂgggﬁwg ?Qag 5£%mé%omﬂge§d\§alues

measugriefl fusiag Gusa rpda@ttoer 18.95 Aok 97 qum@une ZHFamAhe@haracterlsed in
prowo%&‘ﬁ\t Ry SHvidr Blﬁt%cﬁcﬁ{bdﬁ@ﬁfrsutpsﬁmw sh@@:ﬁkﬁ-‘ﬁ@@r@gﬂ € 'he ten most

t heta 'val ues) shown i n
prom'u%@ﬁg'f%a sheyyt intTiRkleR: t heta val ues of the X— ray
powder diffraction pattermapgyg vary slightly from one
rsngghgr#l gln %@g &B@anég%ta{grﬁgogr gyygf o) racte omery?(s %IIC%maggr'iJ]firFo

LLLY) Ut CUTISUT U
absolute. 25 It is known that an X-ray povvder
diffraction patter be obt ai ned which has one or
nore measurenent er S|d@agmﬁRagt.o@ nmeasur enent
condi tions (such a¥hetqui pnent oy machine wused). In
particular, it is eraI y knolMeRsYt intensities in
an X-ray povvder di action pattern may fluctuate
dependi ng on neasui@fent 198®di t ¥dns. Therefore it
shoul d be understogg t hatg430 Coppound 2f Form A of the
present invention is not Ilmted to the crystals that
provide X-ray powdéf di Mfacti¥h patterns identical
to the X-ray powdeksdiffragcfiongpattern shown in
Figure 5, and any crystals providing X-ray powder
di ffraction patterB® substénhtiafly the sane as those
shown in Figure 5 fabl w4y n the scope of the present
i nvention. A person skilled in the art of X- ray
powder diffraction 132 abl¥¥zo0 j®dge the substanti al
identity of X-ray ppgder @ig fragtion 35 patterns. WO
2009/ 093032 PCT/ GB2009/ 000181 44 Persons skilled in
the art of X-ray pBMer di% % raction will realise that
the relative intengspy of10.peaks can be affected by,
for exanple rai ns above 30 mcrons in size and
non-unf3 ar§Y&UB%¥Lt  ratios, which may affect analysis
of sanphessongrhe skilled person will also realise that
the pgsit, 9H refl ections can be affected by the
preci se herght at which the sanple sits in the 5
di f f ra®WtoMed%er and the zero calibration of the
diffractonmeter. The surface planarity of the sanple
e B g b S8 e o e Pdbb s
form cﬁlﬁ}mrlpobﬁ!d glaForesA, whiehikdsrem, X-Fay§omdgddiffractidnLpattern with at least one
: y Powder Diffractonetry' John
specifgft T‘%Q 6‘#12%%%6>1(Q§ﬁ‘nn C. W (1948), Cheni cal
Cryst al | ography, d arendon Press, London; Klug, H P.
Accoré‘inﬁ‘lt@é ARGer asplect JFthel présetht invefitoA Yndrk fsfﬂré\ﬁ&éoq]crystallme form

Proce uresA
Compound 2f, Form WhICh has an X-ray powder diffraction pattern with at least one specific

peak at about 2-theta = 4.9°.

According to a further aspect of the present invention there is provided a crystalline form
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General ly, a neasurenent error of a diffraction angle

in an X-ray powder diffractogramis plus or mnus
w@2m9/0208het a, and such degree of a measur emreneCEGBRIV9/000181

shoul d be taken into account when considering the

X-ray powder diffraction patterns in Figures 1, 3 and

5 and when reading Tables 4 2 and 3. Furtherrmre it

shoul d be understood that intensities may fluctuate 15

de din eri ns and sanpl .
ComeEREA LR Y Dol AR SRR PeRB e st two speci
peaksTa about Getbsta SSEOD XenBay9°Powder Di ffractl on Table 4 %

Rel ative Intensity* Definition 25 - 100 vs (very

strong) 10 - 25 s (strong) 3-10 m (nedium
According kg fuptheraspret of Hlearesast inkentias therels Paevidede w@eﬂ"rfer f@fﬁ‘

Comp@hrﬁcf ﬁfaﬁérﬁ‘gli a«Vfﬁcfﬂi’?a%Séhr)@Fb otfvherf dlﬁﬁﬁé’ﬂo‘h'daﬁérn v petifi€ pdaks at
unment ; PANaI Y

svou g3 L ol AL 2L e et ROy
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j tsed by a copper
the X/ AR el ot e RGP oy and d0mA wi th a
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DSC &%Ws%%hﬁﬁ§ ChApsE 2fF SHHOA) 94 high Wiehimgisbld With dRbhget of melting at
di vergence slit set at V20 and the reflected radi ation

116° Q@{Frigre Sywbert brased at e of 1P7C B dPIPER slit and a 0. 2mm
det ector slit. The sanple was exposed for 100 second

02 30 degree 2-theta |ncrenen é ont| ous scan
Wherfidp a5t iyl Rel G enihagialeads F SR Ige Gract CompoyE 4. the
degrek Rf ¢lpsthianityhetenvenidatly drestechan athdut 6&d, mﬁretdaevaﬂéntlgbﬁgreater than

aboutéegég%@gegv\@& gligélﬂi.ﬂgg%é {}{5)}%% &15% pt Sragg%tr?a}%? than about 95%.

Most pnafegatdy thy degrep ohkrystalinityie grebfee than @byt 98for exanpl e,
grai ns above ‘30 mcrons in size and non- unitary

aspect ratios which may affect analysis of sanp
Compvhred fifiorm doprpefesofrray RAWDST @ﬁracv@aqaﬂg%mtsraasta@tﬁ&v the same as the

X-ray B@ﬁdﬂérlcﬁﬁa&f)n rpaiftérﬁ§ &h&ﬁﬁn F@Dré’@arﬁf fﬁa%c‘duﬁﬁagﬁlaf"? e ttBh akse
| r
promi et oe ' 240kts KLES RO i RBiEd] P Bp SR P00 FRGnG 2 heta

values ofrtha X eayppaewdsr diffyactibn 5attdm¢manw1yeshg‘rwy frahmehaanhlra to another or
from o?hgaslaln f‘efté %ﬁgtheﬁgﬁc?g {hré%aﬁijbg Eﬂcﬁ&i LR opfﬁtﬁee(!o'ﬂsﬁ?édaas absolute.
preselﬁJ ed are not. Sto he t

as absol ute val ues
Differential Scanning Calorinetry Analytical

It is kWA that B H-ray HOwWLBSdififdBRIM patt&PhQREY: be obtained which has one or more
measurement errors depending on measurement conditions (such as equipment or machine
used). In particular, it is generally known that intensities in an X-ray powder diffraction pattern
may fluctuate depending on measurement conditions. Therefore it should be understood that
Compound 2f Form A of the present invention is not limited to the crystals that provide X-ray
powder diffraction patterns identical to the X-ray powder diffraction pattern shown in Figure 5,
and any crystals providing X-ray powder diffraction patterns substantially the same as those
shown in Figure 5 fall within the scope of the present invention. A person skilled in the art of X-
ray powder diffraction is able to judge the substantial identity of X-ray powder diffraction
patterns.
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10 Typically less than 5ng of material contained in a

401 alum nium pan fitted with a pierced Iid was
wheapeeBodrer the tenperature range 25C to 300CGPCTREB2G00/000181

180C at a constant heating rate of 10C per m nute.

Ni trogen was used as purge ‘?as - flow rate 50nl per

m nute. 15 Exanpl es Gener al*Experi mental Methods for

Exanpl es 1-3 Preparative HPLC Instrunent: Waters ZMD

PersorL)sbC ﬁlfﬂN‘Eggfil?( g{?em ogg(-rag% %@%r%ﬁﬁgtgg r\}\&l reglls%I t@g‘i&rie?rf’%%&l g mteé\smhof
peakswanh de afféctdth by, Ifer eRhaple, @aind .aboye=3( micconadn siz¢ and non-unitary aspect

ratios é?iﬁcgﬂp . # Efféf;l?ana%glslm (hz\ A%eﬁ’ Bé gﬁ@ pAéPgangmll s6 re@hég‘?hat the

positian gfrefigctienisean be aﬁmtse hthemm'%dmhi ahfd"ech tﬁgeameleﬁﬁ& i the
diffrackometEihdtRd A6 chilbratioH TR he: dlﬁ(’&t&héteZQ'HeCéuh@céSMSﬁaﬁm dQhe sample

oy et et o e B R Lot R TR o b e
as absdhas ealbes. Qehkits, FO&@ngdercRdl.. fintroalaettonno XrRdydPowdler Diffractometry’

TN N e

LondopQKiag, H.2%3 8oMjexandies L. B51874), X-Ray Diffraction Procedures).

Generally, a measurement error of a diffraction angle in an X-ray powder diffractogram is plus
or minus 0.1° 2-theta, and such degree of a measurement error should be taken into account
when considering the X-ray powder diffraction patterns in Figures 1, 3 and 5 and when reading
Tables 1, 2 and 3. Furthermore, it should be understood that intensities may fluctuate

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

Details of Techniques Used

X-Ray Powder Diffraction

Table 4
% Relative Intensity* Definition
25-100 vs (very strong)
10-25 ' s (strong)
3-10 m (medium)
1-3 w (weak)

* The relative intensities are derived from diffractograms measured with fixed slits

Analytical Instrument: PANalytical Cubix PRO

The X-ray powder diffraction spectra were determined by mounting a sample of the crystalline
salt on single silicon crystal wafer mounts (zero background holde‘r) and spreading out the
sample into a thin layer. The sample was spun to improve counting statistics and irradiated with
X-rays generated by a copper long-fine focus tube operated at 45kV and 40mA with a
wavelength of 1.5418 angstroms. The collimated X-ray source was passed through an
automatic variable divergence slit set at V20 and the reflected radiation directed through a 2mm
anti-scatter slit and a 0.2mm detector slit. The sample was exposed for 100 second per 0.02
degree 2-theta increment (continuous scan mode) over the range 2 degrees to 40 degrees 2-
theta in theta-theta mode. Persons skilled in the art of X-ray powder diffraction will realise that
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Flow rate : 2.0n/mn. PDA Scan range: 210-400nm 5
Exanple 1 0 0 NHNH iNOINOOHNL FFR 2a-j
W@ 2009409398ary synthesis (2a j) To a sol uti on of PCT/GB2009/000181

2-fluoro-5-(4-oxo- 3, 4-di hydro- pht hal azi n-1-yl nmethyl )-b
enzoic acid (1)( 29nmg, 0.1 mmol) in DVA (0.5ml) was
added DI PEA (0.02pL, 0.11 rffol), HBTU (42ng, 0.10mmol)

10 foll owed by the appropriate piperidine derivative

re at . a

. 10 h [
th relalis ST DY PP 7B ettt Th St o alE, SR EBh o rypagps nsie
and ngntbnitary aspetioatiqer wipchr may affect aRilySigefsafmpteat iTbhe skiled\idrsanill also

reali gl 5B pESib ool ke st s e R A samoe

sits inghediffractpgwetes ang thexzgrayqalipration oi4heg dlgracpnmerOTg¢c%Jgaqg@lanarlw of
the saﬁwpﬁe l%ay Gso RBve a EmAP8ficet. 6derft8 Zhediffraction pattern data presented are not

to be taken as absolute values.

Differential Scanning Calorimetry
Analytical Instrument: TA Instruments Q1000.

Typically less than 5mg of material contained in a 40! aluminium pan fitted with a pierced lid
was heated over the temperature range 25°C to 300°C/ 25°C to 180°C at a constant heating

rate of 10°C per minute. Nitrogen was used as purge gas - flow rate 50m! per minute.

Examples

General Experimental Methods for Examples 1-3

Preparative HPLC

Instrument: Waters ZMD LC-MS system No. LD352 operating in Electrospray ionisation mode.

Mobile Phase A: 0.1% Formic acid in water
Mobile Phase B: 0.1% Formic acid in acetonitrile
Column: Genesis C18 4um 50 x 4.6 mm

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

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

Long method

Instrument: Waters ZQ LC-MS system No. LAA 254 operating in Electrospray ionisation mode.
Mobile Phase A: 0.1% Formic acid in water

Mobile Phase B: 0.1% Formic acid in acetonitrile

Column: Genesis C18 4um 50 x 4.6 mm
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a,-;r 2f ,p,/ 90% 4.53 410.2 2g 1~01, ~A 99% 10. 21*
436.2 2h 98%5.37 438.3 2i 100 9.92 459.2 N 2j O
wW@WBIBI2 459.1 iN * = |ong nmethod Exanple 2PET/GBE00Y/000181

NHNH iNOINOFI \ GHF I \ NR 3 4a-c 5 (a)

Li brary synthesis (4a-c) To a solution of

3- (5, 8-di f | uor o- 4- oxo- 3, 4- dtthydr o- pht hal azi n- 1- yl net hy

| )-benzoic acid (3)(32 nmg, 0.1 mmol) in DVA (0.5nl)
Gradidgs added DI PEA (0. 02pL, 0.11nmol), HBTU (42ny,
®"'10mol ) WO 2009/ 093032 PCT/ GB2009/ 000181 48

Timef(midsonwe &By t he appropriate piperidine derivative (0.1

et gh reaction was stirred at anbient

tenperature for 16 hours. The crude sanple were then
8bm tt & flor preparative HPLC purification. F O NH

AL

24

PO
5
5

25

Flow rate : 2.0ml/min.
PDA Scan range: 210-400nm.

Example 1

(a) Library synthesis (2a-j)

To a solution of 2-fluoro-5-(4-0x0-3,4-dihydro-phthalazin-1-ylmethyl)-benzoic acid (1)( 29mg,
0.1mmol) in DMA (0.5ml) was added DIPEA (0.02uL, 0.11mmol), HBTU (42mg, 0.10mmol)
followed by the appropriate piperidine derivative (0.10mmol). The reaction was stirred at
ambient temperature for 16 hours. The crude sample were then submitted for preparative
HPLC purification.

R Purity | RT (min) | M+H

2a | ,OH 89% 6.79* | 3823




R 5 RPurity RT (mn) MtH 4a ~Ol-A 99% 4. 88 454. 3

4b *,,0 11 100% 4.84 477.2 N/ 4c 98%5.43 456.3 10
wEx@aP®38 0 0 NH NH iNN OOH\ Na iNiNRT/EB3@®I 000181

(a) Library synthesis (6a-c) To a sol ution of

4- (4- oxo- 3, 4-di hydr o- pht hal azi n- 1-yl net hyl ) - pyri di ne- 2

-carboxylic acid (5)(28 ng470.1 nmmol) in DVA (0.5m)

was added DI PEA (0.02pL, 0.11mmol), HBTU (42ng,

0. 10nmol ) 15 f ol !l owed h\/ he pl pnr| di ne
derivative2Po| 10fnol ) . The re@mct | oneams StIvesed at
anbi ent t enpe ature for hours] The crude sanple
wer e then|2abi, tPeg =par ative WO 2009/ 093032
PCT/ GB2009/ 000181 HPLU prgifticasaon| 49ebH \ | iN
ON iINR R3ur|t n) MtH| 6a 1~ O * 1|/ 99%
10.81* 475 2
2d
\©\ 97% 5.34 476.3
2e
\© 99% 5.64 492.3
2f | - 90% 453 | 4102
29
,o\/A 99% 10.21* 436.2
2h
/o\)\ 98% 5.37 438.3
2i RAANZEN
| 100 9.92 459.2
N~
ZRN BPENDEN
| 99% 3.58 459.1
N

* = long method

Example 2

(a) Library synthesis (4a-c)
To a solution of 3-(5,8-difluoro-4-oxo-3,4-dihydro-phthalazin-1-ylmethyl)-benzoic acid (3)(32 mg,
0.1 mmol) in DMA (0.5ml) was added DIPEA (0.02uL, 0.11mmol), HBTU (42mg, 0.10mmol)
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Cl 6b/ OF 100%2.71+ 459.1 6c i 0 100%1.87+ 379.1

O 6d/ 100%2.67+ 441.1 6e - ( \ : : N97%3.34
WEA209/093082 6f / O/ 100% 2. 42+ 442.1 5 * | ong PEL/BG82009/000181

anal ytical LC- M5 nethod bel ow General Experi nent al

Met hods for Exanples 4-45 Analytical LGM 10 LG MS

data was generated on a sys#®m where the HPLC

conmponent conprised generally either an Agilent 1100,

ers Alliance. HT (2790 279 equiLpnent .or an .
folowEbY % Pt Al Pory B SRS oIt R A T
ambienbtemperatare far 1Blrensndhe xru@ersampleGidde Tramsubfitied 2or\eparative

9/ 093032 PCT/ GB2009/ 000181 50 nmm col um (or
HPLCiéQ’?ﬁ%{:ag'r% “eluting with either acidic eluent (for

exanpl e, using a gradient, over 4 mnutes, between O
- 95% water / acet@gnitpile with 5% o0of a 1 %formc
acid in 50:50 watgr:agetonitrile (v/v) mxture; or
usi ng an equi val SOl VeIAt system wi t h net hanol

i nstead of acetad ilg)h, or basic eluent (for

exanpl e, using a griadignt, oveP 4 m nutes, between O -
95% 5 water / acet@nitn i 5%0f a 0.1 % 880
Ammoni a in acetonitrile re)N any the MBS
conmponent conprised general Ly a VWat ZQ mass
spectronet er scanning over ~an approprifite mass range.
Chromat ograns for Electrospray (ESI) positive and
negati ve Base, ey _ sorption
Chr omat ogf am F Rom 220- 300npfUdY | FEARMNAt e*5nd val ues

for mz afea Ui veg;/zggera 'y, onhly 1ons|which

1Y%

i ndi cate the pareaqt S al e9%%port ¢88 ang 4GB ¢gss

ot herwi se|10 stated the value quoted is the (M+H)+ for
positive igy |00 - for[negative ion |node
NVR Spectra Wiere Ji vgn NWR @g.%a wag gglet erpd pgd at 400
MHz using| fol ex , a Bruker | DPX-400| spedgtroneter
and is in{thelformof delta values, for major

di agnosti ¢4prptons, |given {n parts per 15 mljlion

(ppm . Solvents_ased\ywere CDEIB (wi bA3 456.3
tetramet hyl si|ane (TMS) as|an infernal standar|d) or
DVMSO- d6 unfess otherw Se fndicated;, the 10l T 0w ng
abbrevi ati ons have been used: s, singlet; d, doublet;
t, triplet; q, quartet; m nultiplet; br, broad.

Exanmpl e 4
Example 3

0 0

rilH rIlH

N

N 0 = o

| A OH X N

=N ~N R

5 6a

(a) Library synthesis (6a-c)

To a solution of 4-(4-ox0-3,4-dihydro-phthalazin-1-ylmethyl)-pyridine-2-carboxylic acid (5)(28
mg, 0.1 mmol) in DMA (0.5ml) was added DIPEA (0.02pL, 0.11mmol), HBTU (42mg, 0.10mmol)
followed by the appropriate piperidine derivative (0.10mmol). The reaction was stirred at
ambient temperature for 16 hours. The crude sample were then submitted for preparative



O0ONH CcH+ fONO OO-" \ HI \ N~ HF FQAQH7
20
W@ 2(04/093080r 0- 3- (4- ( 2- met hoxyet hoxy) pi peri di ne- RCTY&BR@WAP00181

| ) benzyl ) pht hal azi n-1(2H)-one (7) A solution of
2-fluoro-5-((4-oxo-3,4- dlhydrophthala2|n 1
-yl )met hyl ) benzoic acid (1)49150 ng, 0.50 mol) in
N, N-di net hyl acetanmi de (4 nmL) was treated with
4- (2- met hoxyet hoxy) pi peri di ne hydrochl oride (103 ng,

HPLCo‘?‘é'ﬁcﬁq‘?fB-l) and triethylamne (0.210 ni, 1.51 mol).
O Benzotriazol-1 25 yl-N,N,N , N -tetra-nethyl uroni um
hexaf | uor ophosphate (23 ng, 0.67 mmol) was added and
the resulting solutioff was stirred at anbi ent
tenperature for 4 our§yH The crude reaction m xture

was filtered bef e| ngl purified by preparative HPLC
(Waters XBridge Prep 8 OBD colum, 5p silica, 19 nmm
di anmeter, 100 nm | engt .

y de rea5|ngly pol ar
m xtures of water (contaiil :
eluents. Fractions contai ‘pw t he_desjred conpound
were 30 evaporated to dryiess and”l yophilised to
afford a gum which was taken up in a small anount of
WD 2009/ 093032 PCT/ (GB2009/ 000181 51 diethyl ether and
di chl or omet hahB and al | owefPY@Y ey BEéMEY e | Métorle dryi ng

under vacugm [ato o34, Tor|Z hours to arford tjnhe
desired conpoynd t 591 0 b3k 18 .68. 3 %

yield); "H NMR (46Q._4 IM bvsO) b 1.28°771.36 (1
H m, 1.40 -|{1.49 (1 H" m, 1 B - 1. 75/[(1 H, m,

1.82 - 1.90 (L H, 2.99 5 (T H 1), 3.125 (3H,
s), 3.26 {¢8. 32d~2@,~F3 Aebods
(3H, m, 3.90- 1H|m,

1

(JJ-PNOCD

A 374 3{%3919 3.58
H t), 7.83 -17.35 (1 H m,

33 (2H, |s), 7.21 (1
7.39 - 7.43|(1 H| m,
7.81 - 7.91 (PH~m, 7.97 H ¢), 8.27|(1 H/| dd),
12.56 (1 Hecs); Pz (LC-MB| @8k+), RE~L. $B79.0MHH
440.6). Exanple 51 10 0 0 |NH NH| iN N

*,

~

0

6d @ 100% 267" 4411

ee | P\ N 97% 334 | 4421
N=

6f | O\ / 100% | 242" | 4424

* long method
+ analytical LC-MS method below

General Experimental Methods for Examples 4-45

Analytical LC-MS

LC-MS data was generated on a system where the HPLC component comprised generally
either an Agilent 1100, Waters Alliance HT (2790 & 2795) equipment or an HP1100 pump and
Diode Array with CTC autosampler and was run on a Phenomenex Gemini C18 5mm, 50 x 2




10

16

20

25

30

0O OH-~\ aR F F 8a-f Miultiple Parallel Synthesis
(8a-0 A solution of

WQ@ 2600093082 5- ( (4- oxo- 3, 4- di hydr opht hal azi n- 1- yl heieGB00Y1600181
enzoic acid (1) (120 nmg, 15 0.40 mml), triethylam ne
(144 uL,1.03 nmol) and
O Benzotriazol -1-yl-N,N,N , ¥ -tetra- nethyl uroni um
hexaf | uor ophosphate (200 ng, 0.53 mmol) in

d dded
mm Rl niel) R ints ssHite st &g, Bsho 5 apaeryqyer
minutes, [betvegn 00 9584 watat / acatult)ltreiﬁwlth ©bpefraat’ fesmivasidin §ALO0 The
water 228G hitrR VW) mel)&rfur‘én{ﬁ%lr}tg%rbqﬁivgfeﬁ{s%ﬂ/egwggﬂém\mﬂm mgﬁlmgn@ Mstead of

rate purif I rect
aceton%/rﬂ_fﬁa@rdxaﬁv@qum@rmme'ﬁsuma grgdiept; ayerérgindigp bz%ﬂfeen 0 - 95%
waterQ @Eétﬂfﬂtnle'iﬁtt%% lb€a0. 1WSmﬂhﬁ{ﬁﬁtlr?écet&ﬁlﬁlemth%)%H&)the MS
SNt R R A —
mass cangeaChromgtdghrengiies Eleettbsprayd ESt) pusitive andotepativedase Peak Intensity,
and Lfﬁ)ll'ﬁo%a rA%fsg gtl(;r{ C%V\Hﬁ%ﬁan‘?ﬂgmlﬁggab + a?g gérﬁergtfe{j %\F}VQ &élggssfor m/z are
givenoaendradjhlqolyomwaﬂelnalneledmeematgmt negsk @re feporfednand uriigss otherwise
statecPb VEIDE SuAtBA R th&{h-AY)e %rb@snﬁ%ﬂ@r@ﬁﬂﬁ@ an*i’c?(l\ﬁ’?—i? foF Nég%gve ve ion mode

resi due, under vacuum at C, for hours to af
the 25 desired conpounds. O \ NH aN/ 0 AaR F WO
NMR 3p8&/093032 PCT/ GB2009/ 000181 52 R Purity RT (m n)

wners e WM oefs s 9oipGning sl Msuifine iy s5arail Ao oher B 500
spect®eneitdd ahd @i theFarmd ddefta values, for major diagnostic protons, given in parts per
million (ppm). Solvents used were CDCl; (with tetramethylsilane (TMS) as an internal standard)
or DMSO-d; unless otherwise indicated; the following abbreviations have been used: s, singlet;
d, doublet; t, triplet; q, quartet; m, multiplet; br, broad.

Example 4

N

4-(4-fluoro-3-(4-(2-methoxyethoxy)piperidine-1-carbonyl)benzyl)phthalazin-1(2H)-one (7)

A solution of 2-fluoro-5-((4-oxo0-3,4-dihydrophthalazin-1-yl)methyl)benzoic acid (1) (150 mg,
0.50 mmol) in N,N-dimethylacetamide (4 mL) was treated with 4-(2-methoxyethoxy)piperidine
hydrochloride (103 mg, 0.53 mmol) and triethylamine (0.210 mL, 1.51 mmol). O-Benzotriazol-1-
yI-N,N,N',N'-tetra-methyluronium hexafluorophosphate (263 mg, 0.67 mmol) was added and the
resulting solution was stirred at ambient temperature for 4.5 hours. The crude reaction mixture
was 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% NH3) and MeCN as eluents. Fractions containing the desired compound were
evaporated to dryness and lyophilised to afford a gum, which was taken up in a small amount of
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, O 8f 100% 2. 17 497.6 8a: -

4-[[ 4-fluoro-3-[4-(3-nmet hoxyphenoxy) pi peri di ne-1-car bo
wmgdopvsesy/| | met hyl J- 2H pht hal azi n-1- one; ' H NMXT/GB2009/000181

(400.132 MHz, DMsO b 1.46 - 1.67 (2H, m, 1.80 - 1.87

(1H m, 1.95 - 2.03 (1H, , 3.13 - 3.20 (1 H m,

3.33 - 3.50 (2H, m), 3.73 (3H, s), 3.92 - 4.01 (1 H,

m, 4.33 (2H, s), 4.605 - 4.66 (1 H m, 6.51 - 6.58

et iy S g and ciygT o e gpopse oo g ypaBlgouum, a

55°C, I&r. Shourd tot4ffosd the 8bsired compound as a white solid (151 mg, 68.3 % yield); H

‘ : ) h .  dine- |
”MRﬁ“y‘ﬁ“‘*"’pﬁ%@?&ﬁ[ﬁ%ﬁ%ﬁmﬁ@zfﬁ%éf"*%'rs@?'%ﬂh S oA,
1.82 TH3m) .- bg@@ﬁ 5).13-2%(3H, $), 826(- 382 @y, M), 378 (2H1Y).g%53 -
3.58 (gﬂiglg),@g?c’) -iagéblgn, |?'n-),915.}3,:(3 (lzl;lbs)( gﬁn (3 7:383-7.155 ((1%, i), 7089, - 7.43 (1H,
™. 7 2791 G ok 28 M 0 270 30, 435 3. gy S Mg Eslh =165
(M+H@4blg).m), 7.22 (1 H t), 7.35 - 7.44 (2H, m, 7.80 -

7.90 (2H, m, 7.97 (1 H d), 8.26 (1 H dd), 12.57 (1

H . 8c:-
Examﬂ‘ff)df- fl Eor 0- 3- (4- propoxypi peri di ne- 1- car bonyl ) phenyl ]

met hyl J- 2H pht hal azi n-1-one; 'H MNWR (400.132 Mz,

DVBO b 0.87[(3H, t), 1.27 - 1,36[(1 H n), 1.39 -
1.55 (3 , S 1.74 | . 1.89 (1 H,
m, 2.99 0 . m), 3.24 J3_R9 (2H, m), 3.36
(2H, td)73.48 - 3.84 15 (1 H " m ] 3. 3.98 (1 H,
M, 433 (2H Sy 2Ry, (1H—~t), 7 351 H ),
7.39 - 7.43 ( 7.81 7.Jo7 (1 H

d), 8. 27 (1 H, ey, -~F
4-[[4-fluoro-3-[4-(2-met hoxyphenoxy) pijperi di ne- | -carbo
nyl ] phenyl ] met hyl ] - 2H pht hal azi n-1 - one; 'H NWR
(4 JNMBOD) 6 1.49 -1.68 (2H m, 1.76 - 1.84
M“’"P&Ef?’fa?ﬁ?’,%y’i?"’%ﬂs- 99 (1H, m, 3.10 - 3.17 (1 H_m,
A solgiog Bf 2-gorsh-((4exo-Hi-dirgdrpehthalazindyynstiy@benzgicagid (1) (420 mg,

0.40 rﬂ?nol),‘hl'_iglﬂylér%ﬁe (§4)4’ uL‘,“r.é:y m?r\Q)I)'ané -(ﬁger(zlatrlﬂzolf@-yl-l\ﬁN&ﬁN‘-te?ra-O S
yg,u4H,_ . 22p§71 H,\?BZ 7.36 - 7.4%@&2H,, ., '7.80 -
methyjurgejuexafigpropposphaiagedhme; 53 o) IGade 3 mL)
was a?raed (Ac:]t?e:z‘lapﬁbpr?& gﬁergdinel'dlo.sdd\?]moljlamﬁtﬁe _(rrgxthte v@e)s-all&ged toI s)tir at
4- -fl uor o- 3- (4-phenyl et hoxypi | e-1-carbo
ambiqg i EFANTRAVE Sk JREHBIOR g rgial therf MR RBP4
syringetitter DSy atd pdrified directly B9 p(edikating HPLCTW/aterd XB@dgelPreh C18 OBD
cqun‘@ @é&?%ﬁ@ I[Hln 8|§m%%|ﬁl’_10§)ng§ Ie}?% u'sli%%' o%?re%%in&_ﬂy gﬂ%ém%@% of water
(contaiying 4%3¢H:) apd MEEN a5 eluents. Fractions)containing the degireg prodpctygere
combined, e¥&pératebito B%nes%-a%@ﬁopﬁiﬁé’& to 2fordthe firfal 3ductd - vhich(vere
o H m, 7.81 - ,91§n2,n), 7,97&%Hd §_27$1H,
dISSOIM%(j in alfgyvggop(slofptchlgp efffane’and diethyl ether (1-2'mL). The solvents were
allowstt fo4evhforhte-blefan® 819G régiduepades kaguuit) at 60 Cnfol 3 woynswd afjdrd the
desirb nzo I%pi peridi n-4- yl] oxyphenyl Jacetonitnle; "H NWR
e(@‘s?ﬁ‘. 02°%Hz, DMBO) b 1.47 - 1.68 (2H, n), 1.81 - 1.88
(1 H m, 1.96 - 220491 H mM, 3.13 - 3.21 (1 H m,
3.32 - 3.40 (1 H 1 43 - 3.51 (1 H m, 3.92 -
4,03 10 (3H, m, 4 s), 4.62 - 4.68 (1 H m,
7.00 - 7.03 (2H, - 7.8 (3H, m, 7.37 - 7.44

(2H m, 7.80 - 7.90 (24, m. .98 (1 H, d), 8.27 (1
H dd), 12.58 (1 H, s). N
F R
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[Starting piperidine :- CAS 1000516-48-2] Exanple 6 O

H NHNNHiIN+iINO OCHOANO FF 19 15
wa2{04/409308nr - 3- (3H spi ro[ i sobenzof uran-1, 4' - pi pRCT/GBRA®PA00181

1' yl carbonyl)benzyl) pht hal azi n-1(2H)-one (9) A

sol ution of

2-f 1 uor o- 5- ((4- oxo- 3, 4- di hy2% opht hal azi n-1-yl ) nethyl )b

enzoic acid (1) (144 ng, O 48 mmol ) and

3H spj+-ofisobenzofur hydrgchlori de
(109 fry. 0] 48 rmol ) Rn 20 N N?”H’é&r% AEWa T (

nm.) was treat ed)m riet hylamne (0.168 nlL,| 1.21
mol )| aggl 0 Benzot r Dl - 1-yl - N, od¥s, N , 2.28 488.6

N -tefra-ngethyluro hexaf | ugr ophogphate (256 ny

0. 68 L) The rpqultlna mxtlure was stirrdd at

anbi e , befgre being filtered
and ’LQB‘(oW.tt eRL7XBr|i48§6 Prep
C18 @ , m  di aneter, 100 mm

| engt B—us+hRg deCVeasi rgHy—pelar—rrtur-es—ef—watef
(contpi® ng 0. 1%:-K and MeCONO&s |el 48t s.| 424.6
Fract lons _tontaining thp desired conpound werle
evaporated|to dryxrg nd | yophili sed to afflord the
desi red8¢oppound as i te sollitP0pa18 AF3 52.488%
yield); 'H NWR (EO. 2 MHz, DVMBO b 1.53 - (1.62 (2H,
m, 13 1+83{3H—m)—3-5% +99{(++H—m—3—3D -
3.18 (1 H |, 4.40 ( s), 4|54 - 4.60 81 H, m,
5.03 F 811 (2H, o, - 7. 370081 np:327. 45472.67| 50
(2H, M, 7{83 - *7.93 (2H, m), 8 02(1 H d), |8.30 (1
H d)j—12t3— BRI (—H—br—$)—ntz2 (G365

ESI +) | =p. 14*°( 0.9) , WO 9/ 093

PCT/ GB2809 00018%| e zg,g/ T ANEC TN
OINO/ iIiNON O Nao'o

8a:- 4-[[4-fluoro-3-[4-(3-methoxyphenoxy)piperidine- 1-carbonyljphenylmethyl]-2H-phthalazin-1-
one; "H NMR (400.132 MHz, DMSO) & 1.46 - 1.67 (2H, m), 1.80 - 1.87 (1H, m), 1.95 - 2.03 (1H,
m), 3.13 - 3.20 (1H, m), 3.33 - 3.50 (2H, m), 3.73 (3H, s), 3.92 - 4.01 (1H, m), 4.33 (2H, s), 4.60
-4.66 (1H, m), 6.51 - 6.58 (3H, m), 7.16 - 7.25 (2H, m), 7.36 - 7.44 (2H, m), 7.80 - 7.90 (2H, m),
7.98 (1H, d), 8.26 (1H, dd), 12.57 (1H, s).

8b:- 4-[[4-fluoro-3-[4-(4-methoxyphenoxy)piperidine-1-carbonylJphenyllmethyl]-2H-phthalazin-1-
one; "H NMR (400.132 MHz, DMSO) & 1.44 - 1.65 (2H, m), 1.76 - 1.84 (1H, m), 1.91 - 1.99 (1H,
m), 3.10 - 3.17 (1H, m), 3.32 - 3.49 (2H, m), 3.70 (3H, s), 3.92 - 3.99 (1H, m), 4.33 (2H, s), 4.45
-4.51 (1H, m), 6.83 - 6.94 (4H, m), 7.22 (1H, t), 7.35 - 7.44 (2H, m), 7.80 - 7.90 (2H, m), 7.97
(1H, d), 8.26 (1H, dd), 12.57 (1H, s).

8c:- 4-[[4-fluoro-3-(4-propoxypiperidine-1-carbonyl)phenyllmethyl]-2H-phthalazin-1-one; 'H
NMR (400.132 MHz, DMSO) & 0.87 (3H, t), 1.27 - 1.36 (1H, m), 1.39 - 1.55 (3H, m), 1.66 - 1.74
(1H, m), 1.82 - 1.89 (1H, m), 2.99 - 3.07 (1H, m), 3.24 - 3.29 (2H, m), 3.36 (2H, td), 3.48 - 3.54
(1H, m), 3.89 - 3.98 (1H, m), 4.33 (2H, s), 7.21 (1H, t), 7.33 - 7.35 (1H, m), 7.39 - 7.43 (1H, m),
7.81-7.91 (2H, m), 7.97 (1H, d), 8.27 (1H, dd), 12.56 (1H, s).

8d:- 4-[[4-fluoro-3-[4-(2-methoxyphenoxy)piperidine-1-carbonylJphenyl]methyl]-2H-phthalazin-1-
one; '"H NMR (400.132 MHz, DMSO) & 1.49 - 1.68 (2H, m), 1.76 - 1.84 (1H, m), 1.91 - 1.99 (1H,
m), 3.10- 3.17 (1H, m), 3.35- 3.50 (2H, m), 3.76 (3H, s), 3.93 - 4.00 (1H, m), 4.34 (2H, s), 4.47
-4.53 (1H, m), 6.85 - 7.05 (4H, m), 7.22 (1H, t), 7.36 - 7.43 (2H, m), 7.80 - 7.90 (2H, m), 7.98
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FFaOH F 2a 11 (a)

4- (4-fluoro-3-(4-hydroxypi peri di ne-1-car bonyl)
whee2pd3ppht hal azi n- 1(2H) - one (2a) A sol ution oPCT/GB2009/000181

2-fluoro-5-((4-oxo0-3, 4-di hydropht hal azi n-1-yl)nethyl)b

enzoic acid (1) (1 g, 3.35 5 mml) in

N, N- di et hyl acet amide (30 n®3 was treated with

4- hydr oxypi peridine (396 ng, 3.92 nmmol) and

i i 7.17 ol ).
“H’é;%é%gﬁtsg%ggpf%ugklN,N,Nfﬁ?{%etra-nethyluronium
8e:- pifaioras 81 & pharg/insthaxypiperidiney 1-cdrbbiiy hpheny)imethy!]-2tletdthatarin-1-one;
"H Nl\mﬁpolbe@ 'MH{‘ Nfs%ﬁttours 'n()r?‘?% Iatl 793;[@ nﬁ}?‘i 88 - 1.04 (1H, m),

erature reac
3.01 -t3H(1potm.66R7 n3-38 (Rt en. 3 6DO3. ﬁﬁ}“" ama3.8Qt PS8 (HY fw t1133 (2H, s),

4.52 (QHC§)| ﬁﬁ@(ﬁ 'ibaﬁ%ca 3>1 (ZtQOm[T‘? 33 GOSHO(BHGQ) T BANY 43 (1H, m), 7.81 -
brine, dried over

7.91 @’Hg’ﬁé&%ﬁ@u@f %—?E(“'f |dF’i é?é& (é'ﬁos)evapor ated to afford
8f:- 2 NE1-RIWER-P[(DOXS-BH-phiMalaeIh- Wﬁnmyubfemegw]meﬁdymh silica

oS Rt R e S ol a2 R Eey)  p1 - 1.08 .

m), 1.66 yRed$1H,onjaBfar d.211 {eH dek Br32d Mbumbjw 335b(aHem) 3.92-4.03

(3H, %33‘&19%?" %zzﬁeiggfh%dd) r?%ﬁé(zlﬁglg%(ggg((%%n%% 7.44
(2H, m, 7@0 700g2Hm), .98 H. d), 27 (1Hp dd) 12H8 I H. ()., -

[Stamﬁ'gi!aée(:émé*| d)@sm'éo@f’s 48|_I55 15 (2H, m, 3.94 - 3.99 (1
Sm, 4.14 - 4.27 (2H, s), 7.02 (1 H

t), 7.26-732(2H , 770-7.79(3H, m, 8.44 -
Exampled® (1H, m), 10.07 (1H s): mz (LC-MS, ESI+),
RT=1.44 (MrH 382.1). (b) 5

4-1 1-[ 2-f]l uor o- 5- [ (4- oxod 3H pht hal gz
erqudl n-4-yl ] oxybenzonitril

% 4-yd|+o bepzoni t rite T
or fy- 3- gr oxgmpi peri di ne

1-yl) met hyl ] ben
"T20 A
, 0040 mol)

and 4- (4 fl N
1- car bonyl ' b&nzy¥) pht'hal azi n- 1( 2H) - one { (L50LAy,
0. 39 nmol) gdi chl oromet hane (5 nL) was tfeat’e ith

poI ymer sugported triphenyl phosphi ne (ex-Biotag 42
ng, 1.37 mmol) and di-tert-butyl azodi carboxyl a
4-(4- fﬁl3)@>03;EH -3pirdfsoNBRo¥urar-A gt -pPafdine]r -PearboHyh bavrg!) stahaldie d(2H)-one
at anpient tenperature for 4-5 hours. Mxture was then
®) filtered to renove resin, and filter cake 25 washed
A soldtion oﬂ@—huwbﬁh((mdqmn@ihydﬂéphﬂmlatle wasnedhydlpenrzatceagid (d) (144 mg,

o5 FHARSH PYIGHLAN G Kb g Lo Bl g
N.N- dumtnymcetwd% (2 nklawas tne@teﬁww'm tﬂﬂ’évlém'"e](@(l &bl éﬂ@m}ol) and O-

Benzdthazdl- 1 Yi-NN, 9N’ Q&Fa[rﬁ@t%ylﬂmnwnpﬁg)éﬂud?bﬁ{o%tﬁﬁe @56‘4‘@ ©r68 mmol).
(containing O. o TF

The repdifting m@eww.%a??am%\?ntmmmw CIE W&tf@rbe(% H?'as fiftg1ga and
purificoyaprepziatae HELGE (Veftdds 6(8r|8¢e18léb331(8\?%3[g baurSu ey silcaPremm
mm

o BT 0 i PR P08 B o

and Mefi\easeelagrts. dirationsoconthinimgthe desiced goomouhd were avep@tfairec teldryness

and %ﬁ%&?gg%ﬁ%%@%@% g%,z B o SBd a8 a %Mftges%gc) |_f14éh'ngNW1 % yield); 'H NMR
(400.13294Hz, DMBO)Y 1.53 - 9@2 (213, iy 1(78 - P, 83pH, ), ﬂ21 13992(2H( m).1$-10 -
3.18 (V@ %QQ%O(QQO 24 B&T. A@Bi%ﬂ@%)og@i% 1198Hh), 72637 .37 (3H5£h) 7.45 -
7.50 &58@) ( 183,437 %(ZHYmiSS oz(éng) ?;ﬁ( ﬁ;ﬁ 1(231323132)(59 MH 55) m/z (LC-

MS, EBIBBRT=Z14M{2470.9), 7.75 - 7.78 (2H, m), 7.80 -
(2H, m), 7.97 (1 H d), 8.26



10

15

20

25

30

(1 H d), 12.56 (1 H s); mz (LCGMS, ESI+), RT=2.20
(MtH 483.6). 5 Exanple 8 O0 NHI iNOO \ \ OHaO
W0O-2(89/093032 PCT/GB2009/000181

4- (4-fluoro-3-(4-isopropoxypi peridine-I-carbonyl)benzy

| ) pht hal azi n-1 (2H)-one (11) A solution of

4-i sopropoxypi peri di ne hydrethl oride (120 ng, 0.67

nmol ) and triethylamne (0.206 nmL, 1.48 muol), in N, N

di ret hyl formam de (2 nlL) was added in one portion to a
Exm@ﬁ??red 10 sol ution of

20f 1 uor o- 5- ((4- oxo£3, 4-di hydr opht hal agi n-1-yl ) methyl )b

: [

sol utiof was stirred, 5Cfor°"4 hours. “Thé crudé

product was purified By preparati ve HPLC (Waters
(a) 4-KBiluony&-(Phrproxyp®edBne-d satheny)) lepzdivhithe@zin3@2raene (2a)

£ j=e | ~ _di K |- N A
Ao S 08 9 SRR Bt 03
mmolgin b Nrdimethplaeatamiga £3Gmht wastreaied with HB¥dree@ines#dpe (A9§ mg. 3.92
mmo\\BhcEtriehpaMimt (@ Lt @. 1drrM’ﬁ§|§5. $?-B@nz%_frfa@6ld1 -YineNge $I-tefrd-methyluronium
e RSt 7 1 i St B b ko
ambient fendbérdtire, fomd7, hoBrd Fh¢ dealdliort mixtude was h2hipotur)l int@ water (3D0 mL)
and e?r%géjd( \gikt'weéiéglor%g\%%hg @Q%%d rzﬂ![ﬁi_?onﬁginedéorg%nié éz?%tfq%e{e '\g‘ashed
with h@"l,e, dried @;/er mégmaéi@m squat'njﬁlterp_d@l\amaﬁoratég@ qu}:{:i th¢)qrudp_ p@@iuct,
which wéb &ﬁ}lﬁ&f\-/bé}'hasmsiliﬁ cﬁr@m‘ato%ra?ﬂ (elution g@dienjcg-tor’ﬁo% MdH #) ;
LC-M5, ESI+), RT=1.9 KN%H 424. 6 Ex I 00

omz L ) ). a e 9
dichlqgpynethang, P fragtionsvese cypborgied [anEsels Hirsd g sises compound as

a pali’ﬁf%@&ﬂﬂ@/ﬂ%@@ﬁ% yi&ig); A smdmwolon 3pMHz, C2DCI3) 5 1.48 -1.54 (1H, m),

- (o] 0]0) I I n r 1 de .
155 b7 BRL AR 1O PR (Bl M9 0297 §inr) 3 087 3 R i Sge g 255
(2H, rd), BehyBl go Haum), diet 4 -24. 28 (1 Hweng, 42i01@HH, B 7 02¢1Hha). 7126 2132 @H, m),
7.70 St 44 (3@9‘ m), 8.44 - 8.48 (1H, m), 10.07 (1H, s); m/z (LC-MS, ESI+), RT=1.44 (M+H
382.1).

(b) 4-[1-[2-fluoro-5-[(4-oxo-3H-phthalazin-1-yl)methyl]benzoyl]piperidin-4-ylJoxybenzonitrile (10)
A solution of 4-hydroxybenzonitrile (48 mg, 0.40 mmol) and 4-(4-fluoro-3-(4-hydroxypiperidine-
1-carbonyl)benzyl)phthalazin-1(2H)-one (2a) (150 mg, 0.39 mmol) in dichloromethane (5 mL)
was treated with polymer supported triphenylphosphine (ex-Biotage, 742 mg, 1.37 mmol) and
di-tert-butyl azodicarboxylate (300mg, 1.30 rhmol). The reaction mixture was agitated at
ambient temperature for 4-5 hours. Mixture was then filtered to remove resin, and filter cake
washed through with methanol. Filtrate was evaporated to afford a waxy yellow solid, which
was purified by repeated preparative HPLC (Waters XBridge Prep C18 OBD column, 5y silica,
19 mm diameter, 100 mm length), firstly using decreasingly polar mixtures of water (containing
0.1% TFA) and MeCN as eluents, then using decreasingly polar mixtures of water (containing
1% ammonia) and MeCN as eluents (Waters Sunfire Prep C18 OBD column, 5y silica, 19 mm
diameter, 100 mm length). Fractions containing the desired compound were evaporated to
dryness and lyophilised to afford the desired product (17 mg; 8 % yield) ; '"H NMR (400.132
MHz, DMSOQ) & 1.49 - 1.69 (2H, m), 1.83 - 1.91 (1H, m), 1.99 - 2.06 (1H, m), 3.14 - 3.22 (1H,
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sol ution of

3-((4-oxo- 3, 4-di hydr opht hal azi n-1-yl ) net hyl ) benzoi c
w@eiod/o93b3h) (200 ng, 0.71 mmol ), triethyl am nkCT/GB2W9/000181

m., 1.57 nmol) and

O Benzotriazol-1-yl-N, N, N, N -tetra-methyl uronium5

‘hexaf | uor ophosphat e (406 rrg551 07 mmol) in DMF (2 nl)

at 25C. The resulting solution was stirred at 25C for

hgur The duct rj 'e t
™). 3 33 &40 ORS00 Ao 1B (1 R B e  TPcd 8 (2H.
m), 7.38 (tHnt)l 7 86e 7, (2H 00), TS| -t @1, mMS?&Og-Z:lm:(Zetam) ng9%(1H, d), 8.26
0 LXEU f | o NH3) and MeCN
(1H, 0254 e 6u@ﬁ't é).’ F”?%@t“ﬂ%\ﬁéﬁc)mt a?tr%larqgﬂtq%ggedey red conpound
"were evaporated to dryness to afford the desired
Exam@&rz'@ound (172 nmg, 59.4 10 %yield); 1H NVR (399.902
, DMBO b 1.06 - 1.10 (6H, m, 1.21 - 1.46 (2H, m,
1.57 - 1.900 (2H, m, 3.00 -

¥ (2H, M, 3.55 - 3.64

(2H, m,. 3.64 - 3.75 (1 H, 8Qu- 4.02 (1 H m,
4.33 - 38 (Q*H m, 7.21 ( dtk 731- 742(3H
m, 7.8 Nm, Z 96— ¢t=H ), 8.27 (b H 12. 59
(1H, s); Z b, ESI+), . -

Exanpl e 10 Ok 'OHOO\+NH @13H
14 1b O ~ | iN ONO 15 (a)

4-cycl obut o (1 difne (13) Pyridin-4-ol (6 0 gu\Gs 09
nol ), cycl obutanol (5.00 g, 69.40 nmmtt) and

(- RIob P RRERORb Aftncl ¢ Farbinf Psr?zwré’%%é h@Hhihe Ao
A soluiigs of 4-sopiopexypipgtidiael hytlrpehdside §1204ped). &/ampeR pnd triethylamine
(©. 2oé Aa@ £:23 Fmon SR MR i o‘m&hg)lforrpé\'ﬁ@egi‘ %L?@Qé gadya |H\’8§e s&m ®tfstirred

reaction was stirred hour .
solutianyp o anfrd ekt A AIoREP AT Y BB RSP A 34200 m, 0.67
mmolfl trfediffianside (0208i relt, y48 minbBand DoBénzbBiaz@ s -yidicke o', 1 -tetra |
i3 Bt BPOSBATATT Do S AR LR OB o
25°C. The resulting solution was stirred at 25°C for 4 hours. The crude product was purified by
preparative HPLC (Waters XBridge Prep C18 OBD column, 5y silica, 30 mm diameter, 100 mm
length), using decreasingly polar mixtures of water (containing 1% NH3) and MeCN as eluents.
Fractions containing the desired compound were evaporated to dryness to afford the desired
compound (172 mg, 60.6 % yield); '"H NMR (399.902 MHz, DMSO) § 1.06 - 1.11 (6H, m), 1.21 -
1.46 (2H, m), 1.61 - 1.87 (2H, m), 3.04 (1H,’t), 3.62 (2H, td), 3.70 (1H, quintet), 3.92 - 4.01 (1H,
m), 4.07 (1H, q), 4.33 (2H, s), 7.19- 7.25 (1H, m), 7.32 - 7.37 (1H, m), 7.38 - 7.44 (1H, m), 7.81
-7.92 (2H, m), 7.96 - 8.00 (1H, m), 8.26 - 8.29 (1H, m), 12.58 (1H, s); m/z (LC-MS, ESI+),
RT=1.98 (M+H 424.6).

Example 9
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filtered and di scarded. The sol vent was evaporated and

the pale yellow gumwas acidified wth 25 2. OM HCl ,
weziopaeioerd with diethyl ether (1 x 75 nmL) and PEEGB2009/000181

aqueous was then basified with solid potassium

hydroxi de. This was then extracted with diethyl ether

(3 x 75 L), the organic Ia§fér WO 2009/ 093032

PCT/ GB2009/ 000181 57 was dried over MgSO™4, filtered

d d f d.yell LI
o o BB AN BTl e it
(0.219 inkt 1.67 stmidl) ied, Mtim&(t?@lformmﬁde)@dnt)rveascmued &donequontipound stirred

soluhmf% %? Ltgﬁ'%d%?hth%%znéq -y e‘h&l)% ns@mc add Hkﬂfbg% 6313 mmol),

trlethwla)mmg(OZZﬂg_mQ 137 mmql) apgl O- Qerggtrlazg 1433—N(I‘2|N Ngptra me@yh{rq{mum
hexaﬂdorogHbd%Sfe) 40@m§01 57 métd)) |ﬁ‘bMF8(241Q_) @2EbecdIhe MBsilting-Soldfon was

stired .45 G a8 gaicu Bt B PYRT EPHee MabpUtshiyprenseatifh Gy (hatcrs

XBridgénHrepltidi OBRD S8umn, B siidand0 (mth @8meter, .00 mmnmrtenbth), usimg Belleasingly

polar é\?(?tgg%éfrv\@'ag%r cg@@%gq %llglqg?ran%%@él{irgg %@.alﬁé?t%gé&qgiﬂing the
desirgdmgmpatrtivers aveparatedto dynessdo atford threcdagiied permpadd { /2006 59.4
% ynefd?“H%\m@?t{g% dblztmﬁﬁ@il\wcb)% fbé | ‘l 19'@%1&/ nh)n@lwaﬁ ad M arﬁ)e1 57-1.90

Pl at'i num Ox g at aI
(2H, r@da@e 3a1ﬁd2'§tm} @ﬁ &fé‘r(ﬁﬁgm 3aﬁ4 630 (“5' B% 3.8§, %ﬂ"l'lm)' 4.33 -
4.38 (PR, wpI7e21qn Bda; t7. F10rmad (3einm), Thes (lzelaﬁi; i 7096 mwr&z7 @eism), 12.59

r apnsf hj r e autocl ave and heated
(1H'S&)V@%ZH’@'MS?%@%O%FEL@@%{g&@o nmore product fornation
was observed, thus tenperature increased to 100C and

Exampleefsure to 80bar 15 and | eft overni ght bar but
anal ysi s, ance nore, indicated no nore product
onf or mati on. J :ﬁus adde % r ut henPum on Car bon (0. 29)
and heat over ni ghg, 120C-=s bar. Anal ysis

| s howed r emad—+ng| st art ing The reaction
ywas cod| ed| and filt'ered and s $ evaporated to
afford &a,¥el | ow oi he crude p

) vas purified by
di stillaq'on at 0.58 nBar, collecy frdttions that
distilled at 55Cto14afford the prod

] as a col ourl ess
oil, which was used 20 in next dPep without any
further purification. (c)

cycl obut oxypi peri di ne- 1-carbonyl ) -4-fl uor obenz
a4 n-1(2H) - one (15)

§ ((4-gxo-3, 4-di hydr opht hal azi n-1-yl ) net hyl )b
enzoi ¢ aci ; 0.20 g, 0.67 mmol ) and

O benzot riv@z ot~ 1:y1 -, N, N -tetra-nethyl uroni um
hexaf | uor of gogphat e g, 1.01 mmol) 25 were added
to N, I\I—dnfrrethylforrram(?je (30 m.), and to this was

) I i sopropyl propan-2-amne (0.179 ni,
(3)4%28)%9%%9’% é;\‘%hen 4- cycl obut oxypi peri di ne (14) '
Pyridio@-dl 08.0 gy 6309 aTmelnsyglobutdnel (5¢ca, 6840 Wwemolsand tripkenyphogphine
(18. 26‘%@ 4obrﬁmar) evdebeeécmd @Wchkf.% rhm éﬁﬁ%ﬁﬁé@fo’r 1 mPLké; To this was

slowl pated CaToPTORYBHHF BTy EFR (1 481y 6 40 Siracll TSP hesasclion Was
compIéteXthH trréh%n@f w&?ﬁtﬁfed(a@ emcﬁfo?n n@rlér‘mtélﬁa)lerams M&mraad ancé the
nts 1.0Nn on | N esltr cCO un
crudeggS R A A iiel 7 Qe AR T Bisifas el RarRl Erpaie
tripheaypipeshing oxigls aad e reactvoviad sfifedfo7 3Qmirtitedo &ford BHéohivRhis was
ﬁltere& %RQ di%g’%dgé_.lzf’he ga%n?tkvag eqla;;so@at'ed éné" fhe(p%rel yemw g&m?r?as'acidiﬁed with

2.0M HCI, extracted with diethyl ether (1 x 75 mL) and the aqueous was then basified with solid
potassium hydroxide. This was then extracted with diethyl ether (3 x 75 mL), the organic layer
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1.64 (2H, m), 2.00 - 1.84 (4H m, 2.23 - 2.14 (2H

m, 3.14 - 3.04 (1 H nm, 3.48 - 3.41 (2H, m, 3.58 -
W@2®209303H, nm), 4.00 (1 H quintet), 4.10 - 4.P3r/GB20149/000181

m, 4.26 (2H, s), 7.01 (1 H, t) 7.31 - 7.24 (2H, n)

7.77 - 7.70 (3H, m), 8.47 - 8.44 (1 H m, 9.90 (1 H,

s); mz (LCGMS, ESl+), RT= 25715 35 (MrH 436). WO

2009/ 093032 PCT/ GB2009/ 000181 58 Exanple 11 0 0 1NH

i i (@) . )
was a3l oy MIGSS: hatest i vaporfied Je afane Kellow.qum: TR WARPHITES BY
distiliation @t @ 60.0iBdr, cbYectiog ﬁagion@trevdiaweu Bt BQEC to afford the desired
comp%@'@ 4 :P&S(&Plb §il (Q%G%Q%QQ@E'A'FQ @go QL’H a@BCla)  1.78 - 1.6

otrlaz uroni

(1H, fh)ei&ﬁl- 1Lﬁ§r(b'¢hvb6t?ét-é2 4d288m).¢: 511 243 @i, 43 @Fbawe@t) 6.70

2H, dOBJN; maylo-msnegiie=3GeMH 160).t hi s was added
( ) wl\fl sog_ropy prggan a&wr\;e (O) 179 nm, 1.01

and the reaction was stirred for 2 hours before
mH%MQ@O&WRW@a (t4) preparative HPLC (Waters XBridge

4- cyclenﬁ@x;@Wdum%) @ §1M8.473mB8N) bh@ Modidi 580 lafu22(0,3814)0.05 mmol)

xS o L GG B S 25 s

GCMSamalysin ||ndg:atddmode8ctne do trenpixtunelwage heatddtos8DaQ dor &t hedrs ot
analygg %ﬁ]ﬁﬁ‘f"d@‘ﬁgé 95%06 cg%_fnk@% H% 4!8%41 ?Jé g@m g‘}%@z %as added
and st_erquverr[]gr@ at Q CHS bayy ut]_stlgr, mo mofe arpdyct farmatign. The repaction mixture
was trlangf@rrédlto% hlgﬂ pregsu.r%)autoéla\&.ﬁar(dlhe'dted@vern?gh@& 80°8 aQQ 56 1)aH10 more
produ[s? fg@na(tlin pas l%)servegi g\gs E%'pper%f);re |acrg%se(1 étg_p O%P r% pi%sst"f tp_|80bar
and |efthvernigh® bar(blit Ehalydis), on&e Bére; inbicted pd nidre ploduct f@inatidn. fhus

addec{ %% thh%r}lum on g%?t( %](pllag)( %nd hfabefizo(v?nl_?&g {213 5";2\95?1 RO Eﬁ gslalyss

showddnb@m@inirtd, starlifg sl)aterlaﬂ il h(e [rEackisn wES{:agled apHitecd a(nMsplvent
evapo‘?’gtga to %ﬁf@ h&lo%u%&e( Edgéroﬁ fect Qall plifd afbyHishfatioh at ¢ 5% $Bar,
coIIectlng fractlons that distilled at 55°C to afford the product as a colourless oil, which was used
in next step without any further purification.

(c) 4-(3-(4-cyclobutoxypiperidine-1-carbonyl)-4-fluorobenzyl)phthalazin-1(2H)-one (15)
2-fluoro-5-((4-ox0-3,4-dihydrophthalazin-1-yl)methyl)benzoic acid (1b) (0.20 g, 0.67 mmol) and
O-benzotriazol-1-yI-N,N,N',N'-tetra-methyluronium hexafluorophosphate (0.381 g, 1.01 mmol)
were added to N,N-dimethylformamide (30 mL), and to this was added N-ethyl-N-
isopropylpropan-2-amine (0.179 mL, 1.01 mmol) and then 4-cyclobutoxypiperidine (14) (0.104
g, 0.67 mmol). The reaction was stirred for 2 hours before being purified by preparative HPLC
(Waters XBridge Prep C18 OBD column, 5y silica, 21 mm diameter, 100 mm length), using
decreasingly polar mixtures of water (containing 1% NH3) and MeCN as eluents. Fractions
containing the desired compound were evaporated to dryness to afford the desired compound
as a white solid (0.017 g, 5.82 %); '"H NMR (400.132 MHz, CDCl3) 5 1.56 - 1.44 (2H, m), 1.72 -
1.64 (2H, m), 2.00 - 1.84 (4H, m), 2.23 - 2.14 (2H, m), 3.14 - 3.04 (1H, m), 3.48 - 3.41 (2H, m),
3.58 - 3.52 (1H, m), 4.00 (1H, quintet), 4.10 - 4.03 (1H, m), 4.26 (2H, s), 7.01 (1H, 1), 7.31 - 7.24
(2H, m), 7.77 - 7.70 (3H, m), 8.47 - 8.44 (1H, m), 9.90 (1H, s); m/z (LC-MS, ESI+), RT=2.15
(M+H 436).
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0aO0O FF119FIIl F (a)
4- (di fl uor onet hoxy) pi peri di ne-1-car bal dehyde (17) 20
wWa2009/69393Y pi peri di ne-1- car bal dehyde (10.8 g, 8BCBE&B2009/000181
nmol ) was di ssolved in tetrahydrofuran (150 nL). To
this was added sodi um hydride (5.22 g, 108.70 nmol)
and the reaction was stirre?for 30 mnutes.
15-crown-5 (9.21 g, 41.81 mmol) was added and the
rﬁgftion was stirred for a further 30 mnutes before
Exampiea1| ow addition of chl orodifl uoronet hane (8.68 g,
100. 34 nmol 9, WO 2009/ 093032 PQI/ GB2009/ 000181 59
i ns stirred for 30
qlquenched Wi th
ted w th di et hyl ether

m), ex

€ P over MySO4,
filtered and porated to afford owll i quid. The

crude product F purified by dis ItratToN @At 0. 8
mBar, collecti'ng fractions that disti'¢led at 80C to

: gid  oLoun| = L )
Lt R S s B oS AN g bty «
(allyloxy)ml_p¢@dqne{ (0995, 06§ ‘mypol) ang é@e(\zlotrpfzohj-’yf-bg,_r\w,N'-tq;(a4methyluron|um

hexaflugtdph&dphate- (G481 g31.6¥ mimbl)erérhdded td N, N-Hidmthydfe rhahilie (30 mL). To
this wg$ %@qeﬂ %Sggh@%%g%yglgfoéép-ganﬁ%é ﬁo(lg))g mlg 1.01 mmol) and the reaction was

stirredifof 2hdlirs befonebdinkpyrificgd by petpamtide HBLO {Vdtehs/ Bridge Pref 21§ OBD

, Q7 . i i . .
confl, 51612 s DT Uty Bmaied St
(contajnigmil GUH3) and MeTN 2rrivents. Frastiprsaeantaiingie desiredrompgund were
evapothtb tldrghd¥elo SEdIE theldesied' Matehial astd\hiR @i [0c2d53) 80 AyasH NMR
dried over NQSCﬂ, filtered and evaﬁorated to a&hor
(400137 NG RSO G820 1 A0 oo Spr ARt Pl ldr TGP B 1.90 -
1.86 (AHS#n), 13LG7t-i 000 @H, bh), A35ER26 (260 M) ex60 NP 54 (L th)PBL94 t BAD (1H, m),

s:98 Ghity 87t (. GoSe0 b el S Hhaple Pt Ty, 7.5-

7.33 (WHizm), CBG -3) 3B(1H, 60, 183 1HsY, 7.8 (166 1), 7.97 §TH, (d218.2Tg1H, d), 9858 (1H,
. ) ) 64 (2H, m, 3.09 (2H, dt),
S) m/i.("]z%ﬁ'-%'g.glu&ﬁ1$%,m%?'z4 (1L H t). (c)

4-(3-(4-(difluoronethoxy) piperidine- |
Examgfea{ioonyl ) -4-fl uorobenzyl ) pht hal azi n- 1( 2H) - one (19)
0

NSt o- 5- 03 4- di 0 fazin-1-yl)net hyl )b
((j@j@oﬁ/ dihy @(’hﬁf zin-1-yl)nethyl)
oxXy) p

0 nzoi ¢ acig_( .%4qg, O. l)F 4-
Y( ifluororrei\\[ﬁ i peridi ne (]r§) (0.101 g, 0.67 mol)
H and O benzotttiazol -1-yl-N, N, N, N -tetra- nethyl uronium
hexafg uor ophosphate (0.3810g, 1.01 nmmol) were added to
skﬂethylfornanide 30 . To this was added
i hyll-="N- i sopr opyl pr .@ 2-gmne (0.179 nL, 1.01
¥ol )7and the reactjonwas@lirred for 2 hours before
bei ngl puxi fjied by preparatile (Waters XBridge
@D %ol um, 5p sili Nrmdi aneter, 100 nm
S S LXtNgr es of wat er
(containing 1% NH3) and MeCN asg, el uent s)\Fr actions
F7OF

(a) 4-(difluoromethoxy)piperidine-1-carbaldehyde (17)

4-hydroxypiperidine-1-carbaldehyde (10.8 g, 83.62 mmol) was dissolved in tetrahydrofuran (150
mL). To this was added sodium hydride (5.22 g, 108.70 mmol) and the reaction was stirred for
30 minutes. 15-crown-5 (9.21 g, 41.81 mmol) was added and the reaction was stirred for a
further 30 minutes before the slow addition of chlorodifluoromethane (8.68 g, 100.34 mmol),



10

15

20

25

30

contai ning the desired conpound were evaporated to
dryness to the desired conpound as a white solid

W@ 2002083082 92 % ; 1H NVR (400.132 MHz, DVSO bPAT/6B2009/000181
1.45 (1H, m, 1.65 -1.56 (1 H m, 1.83 - 1.74 (1 H,
n),1.98-192(1Hn)315-309(1H m, 3.40 -
3.26 (2H, m), 4.01 30 3.91°91 H m, 4.33 (2H s),
441-435(1H ,675(1Ht) 7.22 (1 H t),

after t&e ? |t|on7thg éeagcﬁowa%'}ﬂrrefl fgr73 Tlnﬁleg'giﬁgel @E'kz‘tborp(r’iuxarg g’{# %uenched

with sﬁﬂuéi@d brineH{75 s)L), extracted @ith MBthyESher)(3 xRTUE InL9.8h¢ hgeni¢ 3er was

dried ﬁ&rwtﬁlﬁﬁ%%a%@é?%o g%l%ga']:ye&&g Bqtﬁa(.af'ml c?ud]egbrg& uct was

purifiegl ty[ distilatiagrat 03 pBar ellgRting-fractionsdhat sisfijas a5 807 Gitorastord thg desired
materm BY blc@ﬁi@ﬂiéé%]u&@a tw’vd Zﬂm&ah mm@o%ﬁ Mk(z2@bc$3) 51.93-1.70

Benzotri azol tetra- roni
(4H, Fhesa T S ATEbA0s 3(4570@'*@ 3748 §HF Mbad Hikigterey 6 28
(1H, tR1BEO3OHL $)ON, toO
2-fluoro-5-((4-o0xo-3, 4-di hydropht hal azi n-1-yl)nethyl )b
enzoi ¢ acid (200 ng, 0.67 nmol) and triethylan ne
(b) 4-(diflue®@®ethoxy)bipé8dinenéld in N, N-di met hyl f ormam de (2.5
4- (dlﬂ%r%me%xy%EGeh’d?ﬁee - cggagﬂteﬁ)éo%g@g(?.b? §5. 07%&% )&Sdtéﬁllum

tion'was stirred a m nut es.
hydroglgp &ﬁ 96,8, 59574 mmol) were dissolved in water (40 mL) and stirred vigorously for 3

hours4Tid fe@btiontwadrextrstadwitn Hie)HyEsther( k76 ] tele BRyanic layer was dried

A A AT
by distitioh he®1 76 dbad, cotleatipgiraetioas that distilled 8t25°Crig afoiduheé desired

mater?a‘i hé %%glaar]iegg%ﬁ: i; ‘Pgo %%WL H V@&b%@?@%gﬁcﬁ%ﬁ%o -9

rative ters
166{B$5Q?b1| oo, 95?>p1 §9 (At ), 360 nPbd(2ihen)es-09 1250 d)m*nZ5 4 19 (1H, m),
6.24 (Iﬂqngt h), using decreasingly polar nmixtures of water
(containing 1% NH3) and MeCN as eluents. Fractions
cont ai ni ng the desired conpound were evaporated to
(c) 4-(rr1emsorbmembiyopideridie- 1-bartersi)reitcecienoyplithatazin- §OH)-che (19)

2-fluo 25’-%(4[%@33}@91?@[& r@%\’ﬂza&\l%—qﬁﬁ%é%@i?%ia%??p% g,l%%]/ nirgglll 4
(diflucrorhetbexy)ripetidine)(18)1(0891.9, A.67 8fol) aqd Qrpenzbtripgol-1-1-Nl,N' N-tetra-

methyu g@ur?iﬁxg’ﬂ g%p&o%hgae (g%SHg( %1 mn )7were %d&& t%h_}g' m,

dmethylforrgarg@e‘ nLydgthis waggdc{eg!p}l e@yl- -wogfpp(lmrqqan-g)amugg g)g‘ 79 mL,
1.01 mm3 3hd {hk réhctlmu wa€ sthfed f6r #Bourd béford‘ﬁemgh@ﬁed byl pfdpatatiye HPLC
(Wat?rix égae)lg’_' r&p gtq P@%Iur&él _p)snggﬂmlmn?f a(% Rﬁ(gzn%lgngﬁ) using
decre\i\fmélﬁ)ﬁﬂbﬂrﬁ&ﬁﬁé’s A uktésReaHIAN00 0%NH3) and MeCN as eluents. Fractions
containing the desired compound were evaporated to dryness to the desired compound as a
white solid (0.266 g, 92 %); 'H NMR (400.132 MHz, DMSO) & 1.53 - 1.45 (1H, m), 1.65 - 1.56
(1H, m), 1.83 - 1.74 (1H, m), 1.98 - 1.92 (1H, m), 3.15 - 3.09 (1H, m), 3.40 - 3.26 (2H, m), 4.01 -
3.91 (1H, m), 4.33 (2H, s), 4.41 - 4.35 (1H, m), 6.75 (1H, t), 7.22 (1H, t), 7.38 - 7.36 (1H, m),
7.44 -7.40 (1H, m), 7.83 (1H, 1), 7.88 (1H, t), 7.97 (1H, d), 8.27 (1H, d), 12.58 (1H, s); m/z (LC-
MS, ESI+), RT=1.98 (M+H 432).
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61 Exanmple 14 OHOH, O - HN N,N HN boc' boc 0 21 O
22 23 NHNH iNOINOOHN FF 24 (a) tert-butyl
W@ 2009693933/ - 4- met hyl pi peri di ne- 1-carboxyl at e (2d)/GB2009/000181
Sodi um hydri de (60% di spersion on mneral oil) (158
ng, 3.96 nmmol) was added portionwise to 5
4- et hyl pi peridin-4-ol hydr®thl ori de (500 ng, 3.30
nnDI) and triethylamne (0.506 niL, 3.63 mol) in
N-di met hyl fornmani de (8 ni) at 25C over a period of 1
Exmﬁﬂ?ﬂﬁe under an air atnosphere. The resulting
suspen3|oq,mas stirred at 25C for 20 m nutes. A

solution gf Di-tert- butyl djca nate (1.668 nm., 7.25
V-H(Z m.) was tﬂ;il

nmol ) J DI added in one portion and
t he ‘Iynng sgfpen3|on ) Wrredoat 25C for 18

hour s.
(125 nL) an Q ,
sequenti al | th di chl or onmet hangey (3 £ X 5 e
organi c | aye & dried over MpSO4, filtere

evapor at ed no afford crude desired2@roduct,

4-[[4- Se’q3%xg§4 - E ldf nl)egal ééréﬁ}?yl]&)ﬁ?’g@m@gﬁgl%o;ﬁélagf 1-one

(200 - 3.28 (2H, m 3 65 2 3.73 (2H m 15 (b) tert-butyl
0- Berézogf%?zg OMYNNIRE gl Q'Mymbﬁlﬁmlweﬁﬁrug%%?&h%te((gé’d éoﬁwmmol)

e (60%dis ger5|on on m ner al

was aﬁﬁqg N QREsPosiiRTet? HtHare-anidrae- qrb-dlhy@rpphtmj@%)lp 1-yl)me{hyl)benzmc acid

(200 rftg, el mmét)%naatewlamnﬁ@ | ThseL-, - mhemwdnwuﬁmathylfo?ﬂaemude (2.5
mmam ae

L, 05 i Bk Ptenpber, e SR SEER eg Syl i gp minwes

A solution af 4-((tetahp pfa@ne?- yIfﬁlTﬁhmfpmdndmg hsdlsﬂﬂmxiec(mGMQ 0.74 mmol)

and trise'iﬂﬁéérﬂg%&)t 20%5'@. f 1Ys rﬁ Wheﬁmeh@ﬁcn%:anﬁo%d(ﬁ (t\gsm a%ged

a 'd the resu pensi on
dropwjgesansiithe restlting sq!@@nfstﬂredl@ 250G fg 10Thewrs. rTéa@fqurﬁn'ﬁM@tVMﬁSeOU"fed

by pré(’ﬁﬁ?atldé ybL@meetr@x é;%rPré&@QB @Bb @d"lﬂnﬁ; %tulé'ih@& e rvniditfneter, 100

, hen washe uenti al X o
mm lexgtivy) usingASEISaFRIYY Bolgr Apsty mf waigfd %}t@%msa % Ny ang MeCN as
eluen@l F:gdtlm%gntwfﬁ@‘the ddsired esrepoumadvery avnlcuoaa_ttaﬂtotdnyméﬁ tor afford the
_crude product .. o, US rect n
desure&cga‘g)pgntg%s 7 agnd%ﬁm‘gibikﬁ ﬁ&r\% I({)ol‘bt; g%éil\hd?znghh}{asfg)%x{o1 (2H, dt),
1.31 Ti37 (1HomOACAR 1 L5@EIHI M) 21.54- 758 (39971 Hlol Y3HS rakiddd - 1.93
(4H, rﬂ%?l@ﬁ’: %%ﬂ(ﬁ’HtJﬁ)" - 1?“@48 ("rH”ﬁn hO3y ﬁ d), 353 - 359 (1H,m). 370 - 3.75

eri car box\ ate § 2y (75

(1H, rmralgw dﬂidbﬁl%r(éﬁet)h'éﬁb( 0. AP - 13548} m) 39 —7 43 (1H, m), 7.83
(1H, td), 7.89 (1H, td), 7.97 (1H, d), 8.27 (1H, dd), 12.56 (1H, s) m/z (LC-MS, ESI+), RT=1.71

(M+H 466.5).
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WD 2009/ 093032 PCT/ GB2009/ 000181 62 under an air
at nosphere. The resulting solution was stirred at 25C
WO 20090%0BDUr s. The crude product was purifi edP@GBRIv9/000181
exchange chr omat ogr aphy, using an SCX colum. The
desired product was eluted fromthe colum using 7M
NH3/ MeOH and pure fracti onsblhere evaporated to
dryness to afford the desired conpound as an oil (235
é1%5 2 %; "HNWR (400.132 Mz, 5 CDCI3) b 1.15 (3H,
41 - 1 49 (2H, m, 1 68 - 1.74 (2H n), 2.76

H dt), 2.93 (2H dt), (3H, s), 9(1H s).
HN. 4 [[4—++uor - 3- (4 Met hoX W 4- thlplpem dine- 1 car bony
)phenyl paset Ayl J- 2H pH’P‘haI aZ| n-1-one (24) 10

A Benzot 1 azol - 1-yl )5 N N N, N -tetrasethyl uroni um
hex | uor ophosphate (0.9 1.57 nmol ) was added in

(1) (0. 88 g O 6§ mmol ) and

SQATHR in N N
-\ nt nper at ur e under
rsphere. The resuttiwg tion was stirred

at 25C for 15 mnutes. A solution of
4- met hoxy-'4- met hyl pi peri dine #3) 15 (89.5 ng, 0.69

(a) temm}y) 4Jhpdfawwewﬁbdnfﬂtaénvdm et (oY) was f\dded

resu | was Sstilrr
soc s T S oh e a9, G50 Moc A 83RIF e afeg portonwise to
4- memme;pancamm hydPodBloride4 56 mg, 3330 moel) Bne pieGh&ntBDcEl6umn ,3.63
mmolgln l\ﬂ\l d r%&hyl?o%m%dgl(gﬂﬁﬁ 8{25 é%? rrg'%ér%g?)tf l?)mmlﬂé 'uncgerfn()?

asli ng cont al
atmomﬂsye ahel rema@\g alssp@nwhwgs stfﬂred@t Poesfor 2 minitas: ﬁgown@ of Di-tert-

buty! 9@§Hb6€é1e @pmnw wrn%ogwﬁmcqt &l Was %\«%@éd tn%ﬁefb%mon and the
desi red conpound as a_ 20 salid 9 H

resultmu§m@|om 3@5 Wed ﬁl\?éd): fos 18 hjggrs( '5!” regs:tgonlmlégxre v(%s eg lpted with
water((12$% mD) andlsah#ated brik (25a)L), thed@WaghledHeqddntially With didhibdomethane (3
o0 ) e i by il i oyl B
desirét @8dycl, wiicht wids used 8®th fidther gyrificaticd6 111 NMR (499)132 31H27 CDCI3) 6

140 OB 168) 1 B4M B PR IR BT N o'

N N O 525
(b) teﬁbbi 2lofetiix PR Ry N OdIT- RE4bEN e kzzo;ar bonyl) pyri din-4

ot hLTEL Bk 8 e ok B P g Genw
tert-batyid- hycmibd' 4-miettly Ipipledidinerd-caltoxy@ae (21)(712 nﬂﬁ 3rﬁ®Uh|)10ID im N,N-
dimetgg%grqgrgﬁ%gg %Fn?f Mb%ent (e%ridgrgtur\é%%elaﬁjg&%dl d? 36'3&cdA35 Lh@é? an air
atmosphere. The resulting suspension was stirred at 25°C for 20 minutes. Methyl iodide (0.411
ml., 6.60 mmol) was then and the resulting suspension was stirred at 25°C for 18 hours. The
reaction mixture was diluted with water (150 mL) and saturated brine (25 mL), then washed
sequentially with dichloromethane (3 x 100 mL). The organic layer was dried over MgSO,,
filtered and evaporated to afford crude product, which was used directly in the next stage.

(c) 4-methoxy-4-methyipiperidine (23)
Trifluoroacetic acid (2.54 mL, 32.97 mmol) was added dropwise to tert-butyl 4-methoxy-4-
methylpiperidine-1-carboxylate (22) (756 mg, 3.30 mmol) in dichloromethane (10 mL) at 25°C
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30 solution of

4- ((4-oxo- 3, 4-di hydr opht hal azi n-1-yl ) met hyl ) pi colinic
w@ei0d/09®3y 300 ng, 1.07 mmol), triethylan ne (RCB&B209R/000181

2.35 nmmmol ) and

O benzotriazol -1-yl-N, N, N , N -tetra-nethyl uroni um WO

2009/ 093032 PCT/ GB2009/ 0001@21 63 hexaf | uor ophosphat e

(607 ng, 1. 60 mmol) in DM (3 nL) at 25C. The

ander e RS 0 SRS sePlon e wfen e Edtn (R dne cruce
produtiNaasepLsifiekBy iod g@ectiange citbaBxpbpl using,an53CX6 colurpa., THe(esined
produg{ ﬁé@él@t@d fi gnQ\QhéTPalbr?ﬁ‘ 9&'“%7%@1 e@ﬁ%‘bggqukm IQ»Qelré‘F—:vaporated

res o contail ni ng
to dryeﬁsfetmaﬁordwﬂ%@qs'reﬁgorewaﬁsm@"t@?é g %oid Hd\!i\ﬁ%&mww MHz,

CDCIS\)GG" 131§W@§ atad t4p (gr—wnﬁ&sesanf?t w(ngd?) |2, w@gg at)ad. /()é@(zqh dt), 3.19
re conmpoun as a Sol i ng, )
(3H, ﬁ&ll\%%&% S132 Mz, DVBO) b 1.08 (6H, dd), 1.28 - 1.46

(2H, ,165-174(1Hrr) 1.78 - 1.87 (1 H m,

(d) 4 if ?Igoré)% (é néegﬁ'o?% 24- I%élﬁ?fplp%l%g%l -&’&Iﬁ%}i[{??l /ly?{n)égryg Zéﬁﬁhglé'sz -one

(24) 4.00 (1 H m, 4.40 (2H, s), 7.39 (1 H, dd), 7.49 (1
o-(1 H'benz@)rrazgl 18%N N/N'NF- tét?a'ﬁ'\etmurorﬁur%%ef(a’lﬂuﬁko@@phal% 6897 8 1.57

mmolmaqa pmtygn to Zéfpgﬁabfi é(4:pgo@ dodlhmzpqhtrmrl?zw] Nyi)mﬂh@)benzouc
acid (1NoQ 88 I§ao 63 Mimolyard théthflamine @1163 AN .3@mmdBan ANNH i N O
ametlogaig Coms? B g o e e g HprReTe Theceppgs
solutioryas $tieredyat 2§10t foal Sminutds( AR lsblutioreof(@26ethoxy-4-methylpiperidine (23)
(89.5 mg, 0.69 mmol) in N,N-dimethylformamide (1 mL) was added dropwise and the resulting
solution was stirred at 25°C for 4 hours. The crude mixture was purified by preparative HPLC
(Waters XBridge Prep C18 OBD column, 5y silica, 21 mm diameter, 100 mm length), using
decreasingly polar mixtures of water (containing 1% NH3) and MeCN as eluents. Fractions
containing the desired compound were evaporated to dryness to the desired compound as a
solid (0.110 g, 42.7 %); *"H NMR (400.132 MHz, DMSO) & 1.11 (3H, s), 1.25 - 1.34 (1H, m), 1.42
(1H, td), 1.56 (1H, d), 1.75 (1H, dd), 3.10 - 3.18 (4H, m), 4.09 (3H, q), 4.32 (2H, s), 7.21 (1H, 1),
7.31 (1H, dd), 7.39 - 7.43 (1H, m), 7.83 (1H, td), 7.88 (1H, td), 7.96 (1H, dd), 8.27 (1H, dd),
12.57 (1H, s); m/z (LC-MS, ESI+), RT=1.79 (M+H 409).

0 [0}
NH NH
| N
=
= I OH = ‘ O\
. N /]\
x N 0
5 25

4-[[2-(4-propan-2-yloxypiperidine-1-carbonyl)pyridin-4-ylJmethyl]-2H-phthalazin-1-one (25)

Example 15

A solution of 4-isopropoxypiperidine hydrochloride (192 mg, 1.07 mmol) and triethylamine
(0.327 mL, 2.35 mmol) in N,N-dimethylformamide (3 mL) was added in one portion to a stirred
solution of 4-((4-oxo0-3,4-dihydrophthalazin-1-yl)methyl)picolinic acid (5)(300 mg, 1.07 mmol),
triethylamine (0.327 mL, 2.35 mmol) and O-benzotriazol-1-yI-N,N,N',N'-tetra-methyluronium
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15

20

25

Sodi umtert-butoxide (125 ng, 1.30 mmol) was added in
one portion to 4-(4-fluoro-3-(4-
Whoweo%3ppt peri di ne- 1- car bonyl ) benzyl ) pht hal azi PET/GBR)09/000181
ne (2a) (150 ng, 0.39 mml) in tetrahydrofuran (2 nl)
at 20C. The resulting suspension was stirred at 20C
for 10 nminutes. 4- chioropy®d m di ne hydrochl ori de
(49.5 ng, 0.43 mml) was added in one portlon and the

s G T B0 MRS 9, S8 o v

stirredbate25p0 fdriddroufsoTh@vrade byxture avals puofedrbyrmrepanative HPLC (Waters

. | 4 i .
xerofy P8 Eo R off = IRy ARl 08 ) ) L2 dasinl
polar mixtgres aftvuﬁ-ter (eordaining i N @nd Medieagelernie tFragigngpeantsiniegithe

desnre@ycohfbﬂur?d(\ﬁ&%'wgp&%e W&r?ﬂés@@ﬂ?d ka?hlﬂébdﬂﬂ aﬁ@i tl@é’béé“?'@d compound
The "desire a;)ﬁ)dq)'?)uct was el uted from.the col um

as a soli 456 7 65300 MR APGAS? ME. QD) 5t G BRohdl LB £ b6 (2H,
m), 1.85 y m@& $1H,an)afi 7o r d.arr(ud empBadyceti, ddbifi3s2aned3 paH, fri) aﬂ4my3.51 (1H,

rati LC r , BN
. 38 EREE S 88 el ety 03Tl oBad igf 3 bf gl 40 an
d), 7.88 Xt.9if 81, 01), &2l @H, Ud), QGGQBGQSOB.Z“PGI;G@BE&(S)JW@(M@MS,E$|+),
RT=1.(5‘33IUIL9'4'6'7P9 0.1 % TFA) and MeCN as eluents. Fractions
taining the desired conpound were evaporated to
dryness to afford the desired conpound as a solid (91
Exam?qgwso 4 9%; 1H NWVR (400.132 MHz, DVMSO) 6 1.53 - 1.61
, 1.66 - 1.73 (1 H m, 1.88 - 1.94 (1 H m,
02- 2.09 (1 H m, 3.14 -
.(2H n, 398-407 , 4.34 (2H, s), 5.33
N 39 (1 H, ,6@5“(1 o721 - 7.25 (1 H m,
[. 44 (2H,¢ 77.80 > 4(10H, nm, 7.87 - 7.90
) N797 (1L H_d), 8.26 ; 544 H d),
-y onl2.56 (1 H, s); Q?#%\Eﬂ,
RT= 1 69 (MH 460 6). (b) Miltiple& pdralTel® syht hesi s
(26b-#) 10 26a
4- (4-f1 yor o- 3- (4- hydr oxypi perifdi ne- 1- car bonyl ) benzyl ) p
ht hal aziin- 1( 2H) - one (2a)
reacted|wi th the appropri chiNor ohet erocycl e
according to the procedure describe above to afford
the desired conpounds O NH / 1 N R Purity RT
(mn) MtH 26b O 96.9% 1.76 47 o-26C 97. 5%
2.10 484.5 OTrN
JME26b-m

.25 (1 H m, 3.32 -

(a) 4-(4-fluoro-3-(4-(pyrimidin-4-yloxy)piperidine-1-carbonyl)benzyl)phthalazin-1(2H)-one (26a)
Sodium tert-butoxide (125 mg, 1.30 mmol) was added in one portion to 4-(4-fluoro-3-(4-
hydroxypiperidine-1-carbonyl)benzyl)phthalazin-1(2H)-one (2a) (150 mg, 0.39 mmol) in
tetrahydrofuran (2 ml) at 20°C. The resulting suspension was: stirred at 20°C for 10 minutes. 4-
chloropyrimidine hydrochloride (49.5 mg, 0.43 mmol) was added in one portion and the
resulting mixture was stirred at 50°C for 2 hours. Sodium tert-butoxide (41mg, 0.43mmol) was
added in one portion followed by 4-chloropyrimidine hydrochloride (65mg, 0.43mmol) and the
mixture heated at 50°C for 2 hours and then stirred at ambient temperature overnight. The
crude product was purified by ion exchange chromatography using an SCX column. The
desired product was eluted from the column using 2M NH;/MeOH and pure fractions were
evaporated to dryness to afford crude product. This was purified by preparative HPLC (Sunfire
column, 5y silica, 19 mm diameter, 100 mm length), using decreasingly polar mixtures of water



N 26d 90.8% 1.82 460.6 ~O N 26e | 97.3% 1. 71 460.6

0 N WO 2009/ 093032 PCT/ GB2009/000181 65 11l 26f 100%
WQ2m8/04842 0 0 N O NHZ 269 | 97.2% 1.65 501. 9 PCX/NBM09/000181
26h 100% 1.92 474.0 O~ NN 26i - , 100% 2.02 488.0

ONN 26j /1 100% 2.10 488.0 ~O N\ 01-1 26k 100%
2.11 489.0 O\ N N~ N 26194 100% 2.01 485.6 ~0 N
26m 100%2 09 493.2 N C 26b:-'"H NWR (400. 132 Mz,

(contal?r_l}{gé)z) 1% anti f}ﬁﬁ?ﬂé é]u%dt&?ractlén%gon(talmpp g‘%dles%éqc_)gg %pﬁnd were
evapaated & djanessfio afford therjesigd c@ndiind a8 a4Rliq (B1H)g, 5P ,4 B); 48 NMR
(400. gazS@Hz ftg\ﬁéa 1% %?7}; rEff 188 (11783 H“?n) 18834 %?HH ). 12,02 -
2.09 ((H, w). 344 - 372&1@H,m7 3 {3.4842Hym), 3,79%5491 @)434 (g;d)s) 533-

5 5.39 ({H8®),(ElosH1HMY), 7.2186.25 (THIN), 6137H,7.m(2H,7m9,8'.d01— 484 dH, m), 7.87 -
7.90 (1H, m), 7.97 (1H, d), 8.26 (1H, d), 8.54 (1H, d), 8.79 (1H, s), 12.56 (1H, s); m/z (LC-MS,
ESI+), RT=1.69 (M+H 460.6).

(b) Multiple parallel synthesis (26b-m)
10  4-(4-fluoro-3-(4-hydroxypiperidine-1-carbonyl)benzyl)phthalazin-1(2H)-one (2a) (150 mg, 0.39
mmol) was reacted with the appropriate chloroheterocycle according to the procedure described

above to afford the desired compounds
o)

riJH
=N

R Purity RT (min) M+H
(‘.; _
26b I N 96.9% 1.76 4745
N =
N
X //N
26¢ | 97.5% 2.10 4845
*\ o
N
N
~N
264 ) i/j 90.8% 1.82 460.6
~
0~ N
NT
o
26e o )l\N/ 97.3% 1.71 460.6
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8.26 (1 H d), 12.56 (1 H, s) 26c:- 'H NWR (400. 132

MHz, DVMSO) 6 1.51 - 1.62 (1 H m, 1.64 - 1.73 (1 H,
WORQ0A9PB3I2 - 1.93 10 (1 H m, 2.02 - 2.09 (1 PCT/GPR2009/000181

3.17 - 3.24 (1 H m, 3.32 - 3.49 (2H, n) 3.99 - 4.06

(1 H m, 4.34 (2H, s), 5.31 - 5.37 (1 H nm, 7.00 (1

H d), 7.20 - 7.25 (1 H m®%7.36 - 7.38 (1 H m,

7.40 - 7.44 WO 2009/ 093032 PCT/ GB2009/ 000181 66 (1 H,

m—7-80 7. Q/I (2 H—m)—7-86 90 (1 H —m—797
(1'H d)] s 16||(1 H d), 8.26 (1 H d), 8.69 (1 H,
s), 12.5p (1 H| s) 26d:|-'H NMR (400.132 MHz,| CDCI 3) 6
m, 3.[29 10637 (1 H2.'%), 3.524849. 63
- 3.871 (1 H m,|[3.97 - 4.07 (1 H,
5.32|- 5.39 (1 H m, 7.04 - 7.08
{ F-33— (1t H—)—H35—F37(+H—m
7. M, 8./14 (1 H d), 8.18 (1 H, s),
8. .48 (1]H, 0, 11. BO (3} s)| 26y g1H
N DVBO)| 6 ?'Eé’ - L.74 (6§H ny , %.0%'8 -
1.9 04 - 2.10 10 (1|H, m) 3.18 - 3.24
(1 H m ’%’%4-’%48(?Hrﬁ’%30- 406 (11 H m
4.34 (2H s)N 9 - 5[25 (1H f, 7.12 - [7.15 (1 H,
m26h7. 21| - 7 5;]1 H ), 7089 - V.43192H, n), 7780 -
7.83 (1 H ey >N.86 - 1.90 (1 H M, 7.98 (14 H, d),
8 26{1+H d}Y 8 61 (2H 312 EF (1 H s} {26t H
NMR (400} 132 s DVSO)| 6 1.51 - .59 (1 H, |n), 1.64 -
1.28 (1 H..ml 1J86 - 1.93100% (1|H &PO2 2. 02 - 48888
(1 H nm| 3017N " 3.22 (1 H n), 3|34 - 3.47 |(2H, m,
398407 (M4 34 —(2H )5 26— 1532 (1t H;
M, .7.21- 7§61 H, M, - V.44 (4H ), 7 -
7.8 (1 —|,*\ 2I86 - '.902@%, M | ?@7 (1 H, 43?8
8.25 (1 H "N, 40 (1|H d), 12.67 (1 H s)| 26g:- 'H
NVR (400 154 IVHZ,( L)IVbU) © 1.5 - .60 (I H |, I1.64 -
1.72 (1 H m, .87 - 1.93 20 (1|H n), 2.02 - 2.09
(Logh M| 3.19-%.3.24 (|1 Hijoo, 3|34 2.13.49 |(2H4s0).
3.99 - 407( H/ M, 4.34 (2H $), 5.26 - [5.31 (1 H,
m, 7.19| (1oAY, 7.21 - 7.25 (1{H m, 7.34 - 7.44
(3H L6441 H s} 780 - 783 (1L H 787
7.90 (1 H 98 (1|H d), 8.1B (1 H, s),[ 8.25 -
8. 24i (2H 2\ 56 (1 H, 180%25 26h: 2.01H NMR (486.6132
I\/Hz,DI\/IS 1.3 (1 H m] 1.71 - 1.[77 (1 H,
n, 1.83 (1 H |[m, 2.00 -|2.06 (1 H|n, 2.40
(3H s), 328 (1 H n, 3.84 - 3.41 (I H,_ m,
3.7 - 3 m 3. 8500%3. 9L (l2ido n),| 4. A3L2H,
s), 5.27|- 5.33A%cH M), 7.21 - 7.25 (L H, |m), 7.36 -
738 (MH m 741 -17 44 (1 H lm 7 79 -17 83 (1]

H m, 7.86 - 7.90 (1 H m, 7.96 - 8.01 (2H, n), 8.05
(1 H d, 825(1H d), 12.56 (1 H s) 30 26i:- 'H

26b:-_‘Hi\!V\&§(()A€OPl1%% MIHZ by%lé?’? .55_6 9%.'6% %1 mm])nf .’gs g%ggl’(l mzﬁ)lifgﬁ 1.99
(1H, i, 2107 .- 221342H( BH.2.55) (3H2s)4% 16 3B126 $)H, ), 334~ 3323 2H k), 5,45 - 3.53
(1H, @%93) 41065(1§6m35 4§5é§h 5?;136 nf497‘1'6i“)99‘?(‘g? 2(8317}% rﬁ)ﬁ)%g.iG 7.39
(1H, rif), ZA0— 774431H(m) H65n()1H d), 7.80 - 7.83 (1H, m), 7.86 - 7.90 (1H, m), 7.98 (1H, d),
8.26 (1H, d), 12.56 (1H, s)

26¢:- 'H NMR (400.132 MHz, DMSO) 6 1.51 - 1.62 (1H, m), 1.64 - 1.73 (1H, m), 1.87 - 1.93
(1H, m), 2.02 - 2.09 (1H, m), 3.17 - 3.24 (1H, m), 3.32 - 3.49 (2H, m), 3.99 - 4.06 (1H, m), 4.34
(2H, s), 5.31-5.37 (1H, m), 7.00 (1H, d), 7.20 - 7.25 (1H, m), 7.36 - 7.38 (1H, m), 7.40 - 7.44
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30

35

7.33 - 7.35 (1 H m, 7.71 - 7.79 (4H, m, 8.46 (1 H,
d), 10.45 (1 H s) 35 26j:- 'H NWR (400.132 Mz, DWMSO)
W@E2098%0321.63 (1 H m, 1.69 - 1.77 (1 H m,PAr/8B2009/000181
1.89 WO 2009/ 093032 PCT/ GB2009/ 000181 67 (1 H, ,
1.97 - 2.05 (1 H m, 2.35 (6H, s), 3.20 - 3.25 (1 H,
, 3.34 - 3.39 (1 H m, 3680 - 3.69 (1Hnr)380
- 3.88 (1 H m, 4.34 (2H s) 5.27 - 5.32 (1 H

721 - 7 '
(1H, rpp%?_p,o 778_4%(3H )ﬁgsf)( 9q_pl”§w ]77&8991) d)yatjg‘%h Q, Bﬁg(ﬁ-ﬂd) 8.69
(1H, §), B256 (HEs) s), 7.97 (1 H, d), 8.25 (1 H d), 12.56 (1

H s) 5 26k:- 1H NVR (400.132 M4z, DVSO) 6 1.46 -

1.56 (1 H, ), 1.60 - 1.68 (1 H, m, 1.82 - 1.91 (1 H,
26d:-1ji NMR ¢490-132 Mitz, CDQH) .79 32.18 (4H, 31)23225@ 1387 (., miR332 - 3.63
(1H, r%) 65742 37 1k, mg 380¥ (S (21?51) r(ni% $92, 4) QBz 6]39:31Hr@1) 7.04-7.08
(1H, rg) Z29- 76135@,%(@) ,qss,fy 377(1tlom_) 77792? %71(3,14 n}he 14 (71H35 8.18 (1H, s),
8.24 (AH44), §281(1HMd), 14.8Q1H,8). 84 (1 H m, 7.86 - 7.91 (1 H

nm, 7.94 - 7.99 (2H, n), 8.26 (1 H d), 10 12.56 (1

H s) 261:- 1H NMR (400.132 MHz, DVSO) 6 1.66 - 1.72
26e:-( "H MMRI(¥Q0. 132Hz, CIMSG) & 1.561- 117, (24.. rﬁB1-89]: 1984 (1), i), 2094, - 2.10

(1H, r?)lgas 224](§H '534@93748?’?% 5’99424 é@HH ?z'igs)4§ 182 5.25
(1H, 1), Mz(f 6,y w0, 7,591 7125 (iplory 749 Tf3 @1 0. 7827 7,83 (Thym), 7.86 -
78 1 H,

790 %87(7%7 ) éé%ﬁflr@@ (ZZ)HB 3)812%5((17'"'%; <(:|) s (1
H d), 12.56 (1 H s) 26m- 1H NMR (400.132 Mz, DMBO)
26f:- BHNMR (400132 MHZL DMSON)5 1.81 60.59 (TH,5H, (.64 Hi .73)(1H,]m)81,86 -1.93

1 98 - 2 03 , 11, =3
1+, . B -ebefanThy, a7 G o) 5 B st s 5 247 it g, 4.0
(2H, 256 55.32 QLHIGn); 7.21 718.26 11HH, My .36 7 728 (4H7mR 3801 7H4 (ﬂﬁ. m), 7.86 -
790(3H3&) J?Fﬁﬁhé)mé'gsg)ﬁ d?7s5zgoo(1e-|1dfﬁz(59‘ (h'j/sg)? (I E'O ;j)
816(1H s), 826 (1 H d), 12.57 (1 H, s) Exanple
26g: %g-i VR (@do. 133 i, L§Rn§bia1%N~1%oﬁ1|N ), ¥~ 1\72 MH2dh),H &7 - 1.93

(1H, m), 2.02 - 2.09 (1H, m), 3.19 - 3.24 (1H, m), 3.34 - 3.49 (2H, m), 3.99 - 4.07 (1H, m), 4.34
(2H, s), 5.26 - 5.31 (1H, m), 7.19 (1H, s), 7.21 - 7.25 (1H, m), 7.34 - 7.44 (3H, m), 7.64 (1H, s),
7.80-7.83 (1H, m), 7.87 - 7.90 (1H, m), 7.98 (1H, d), 8.13 (1H, s), 8.25 - 8.27 (2H, m), 12.56
(1H, s)

26h:- 'H NMR (400.132 MHz, DMSO) 8 1.57 - 1.63 (1H, m), 1.71 - 1.77 (1H, m), 1.83 - 1.90
(1H, m), 2.00 - 2.06 (1H, m), 2.40 (3H, s), 3.23 - 3.28 (1H, m), 3.34 - 3.41 (1H, m), 3.59 - 3.64
(1H, m), 3.85 - 3.91 (1H, m), 4.34 (2H, s), 5.27 - 5.31 (1H, m), 7.21 - 7.25 (1H, m), 7.36 - 7.38
(1H, m), 7.41 - 7.44 (1H, m), 7.79 - 7.83 (1H, m), 7.86 - 7.90 (1H, m), 7.96 - 8.01 (2H, m), 8.05
(1H, d), 8.25 (1H, d), 12.56 (1H, s)

26i:- 'H NMR (400.132 MHz, CDCI3) 5 1.61 - 1.67 (1H, m), 1.72 - 1.80 (1H, m), 1.88 - 1.95
(1H, m), 2.03 - 2.10 (1H, m), 2.42 (3H, s), 2.44 (3H, s), 3.25 - 3.32 (1H, m), 3.47 - 3.55 (1H, m),
3.76 - 3.99 (2H, m), 4.29 (2H, s), 5.26 - 5.31 (1H, m), 7.01 - 7.05 (1H, m), 7.27 - 7.31 (1H, m),
7.33-7.35 (1H, m), 7.71 - 7.79 (4H, m), 8.46 (1H, d), 10.45 (1H, s)

26j:- "H NMR (400.132 MHz, DMSO) & 1.55 - 1.63 (1H, m), 1.69 - 1.77 (1H, m), 1.81 - 1.89
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29 F F (a) 4-(1,3-difluoropropan-2-yloxy)pyridine
(27) 25 Di-tert-butyl azodi carboxylate (719 ng, 3.12
WOo@bp9I3ndxs added in one portion to pyridin-4-oPCT/G¥¥)09/000181
(297 ng, 3.12 mmol ), 1, 3-difluoropropan-2-ol (100 ng,
1.04 mmol) and Pol ymer supported triphenyl phosphine
(1.89 mmol /g; 1016 ng, 3.12 &fol) in dichl oronet hane
(10 ni ) at 20C under alr The resulting suspension
i.rred 20C far hou The ur,
(1M 5 1 82 r £ H™) RSBV 201 ka5 HE.B. 4% 3 ol TPy P60 - 369

(1H, N 8.80e3E8i (OH, mj, ¥t34r(EHVE.S5. 87 | 5IBR ¢ Myinh)h 7. AD- 2281189380337 (1H, d),

a1 R O B ARy IS REER (BT8R 0,025

(1H, Bat2Aftf1Eds) brine (10 nL). The organic | ayer was dried
over MySA4, filtered and evaporated to afford crude
product. This was re-dissolved in dichloronethane

26k:- dﬂj\‘MRaw@O\ﬂé%M#G AMSP) D441 1-38. 0 Hm. 1.66rh 68 glib ds 1 gZ 1.91
(1H, Hgame m(bﬁ&hf ied \MziyﬂMn N33 ab e ﬁacsadsw £)13.99 - 4.07

(1, o e BT DANC LB, e 0D 'gﬁﬁde@é%@%mﬁoerf 24 (1H, m),

7.36 -af 408, ti\e7 8tesT 88 H, 0 TBBINTIOAS! Hy V)| B.OOUZ.90i(2H, (086 (1H, d),
1256333@3) 1H NMR (400.132 MHz, CDCI3) b 4.60 - 4.67 (2H,
' 4.71 - 4.76 (2H, ), 4.78 - 4.90 (1 H n), 6.92
(2H d), 8.48 (2H, d); mz (LC-MS, ESI+), RT=1.53

261:- N?'ﬁu%&gbmé@m-(zbbmsomms 1.72 (1H, m), 1.77 - 183é1H m), 1.89 - 1.96

I Tl uor opropan- 2- Xy per |
. B3 2l on e B a b 220 O b5 6 (I 2. 69 3.8 . 434
. 5240 Ps184 J1HR R, 224 L NodiHNNYN7 ab UriaB2H (h), ©B09.7.82. (36, m), 7.87 -

o QR 2 Sl B b2 A

catal yst was filtered and washed with MeOH and the

2o TG goR 3804980t L ol I 5L ORI 87 10
(1H, m), 438-- 20348H (), B,11m3,201(1680m), 3133713.48L(2H, mx)3.931- 492 (1H, m), 4.33
(2H, s% 41%1:?% &m HZ? 48. ésg#H %)) 78684 45 (2H R, 7(511 k, 57YO|H m), 7.80 -

7.84 (3ngg) (7187|_-| 7%) 1H4mg 97 (4H4Q) §2ﬁ|(1lﬁ)s &1261(71 dh1%é7(<’2ﬁh s)
n) (c
(3-(4-(1, 3-di fluoropropan-2-yl oxy) pi peridi ne-1-carbo
Exmﬂ%ﬁj74 f 1 uor obenzyl ) pht hal azi n-1(2H)- 20 one (29)
O-Benzotrlazol- Fyl-N, N, N _ AN -tetra-nethkyl uroni um
af | uor ophosphate (0. 22 g, 0. 60 was added in

portion H
quoro 5- ( 4- 0- 3, Z- ih r__ﬁrh Y-yl )gethyl)b
Zoi ¢ aC|d (0.1 0. 46 nmol ) ,
4 (1, 3- d|f| propan- -yl oxy) pi peri di ne

g, 0.46 mol and trleﬂhylan1ne (0.194 38T3;§L
in N, Ndi net yIfornan1d§3(3 mL) at 20C under aifr he
25 resulting solution was stirred at 20C for 24 hour

The crude mxture was purified by preparabtive HPLC_
(Waters XBridge Prep C18 OBD colum, 5i silica, 19 mm

(a) 4-(i, pavu@opropfd2-yioxy)ppiagteh7) usi ng decreasingly pol ar
Di-ter{]i)aiytll%géc&t)o%'iee(ﬂ 5 ?r%%.e}b %rﬂ&) \Qaslag{?ewwzm@ﬁa‘ﬁcmetwyﬁtﬁ n-4-ol

(YY) (297 mg, 3.12 mmol), 1,3-difluoropropan-2-ol (100 mg, 1.04 mmol) and Polymer supported

F

triphenylphosphine (1.89 mmol/g;1016 mg, 3.12 mmol) in dichloromethane (10 mL) at 20°C
under air. The resulting suspension was stirred at 20°C for 4 hours. The mixture was filtered

and the solvent evaporated to a yellow oil. The reaction mixture was diluted with
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30

el uents. Fractions containing the desired conmpound
were evaporated to dryness to afford the desired
w@orepoa as a col ourl ess gum (34ng, 15.90 9% ; PAFMGRRMRY/000181

(400.132 MHz, DVSO b 30 1.10 - 1.19 (1 H m, 1.21 -

1.30 (1 H m, 1.46 - 1.55 (2H, m, 1.62 - 1.70 (2H,

m, 2.78 - 2.86 (1 H m, 54-360(1Hm)369

- 3.79 (2H m, 4.11 (2H, s), 4.15 - 4.20 (1 H,
dicmof,'a:rr%%]abﬁ#r%h%, (and, wfgﬂéd s‘;qu%tu(a@w ﬁ]ﬁnﬁ kfﬁgb&% gméganzﬁqturated
brine (1P mL7.. The organidayet)wasairied oyer MgSQH) filtek@d 8dd ¢viapbkates) to affprd crude
procut yedian 5oy el Aporoptnd B Ul RIS ARG et go m
The aqyeogs @yenwasthasified with gM NaOI-d)aqd ¢xtqacteﬂ@th(gl@lc®rnﬂhanq\(x3) The
comblﬁgzorﬁlam y&s we?@@né’d]&lel; Mgé@g fired Qn&'@é’po@até&"to"ﬂﬂow'{he |d&|red
compapngapascaus el (@M ST NMR (406 332 Mz CBCIy) 6 4 60 - 4.67 (2H, m),

4.71-4.76 (2H, m), 4.78 - 4.90 (1H, m), 6.92 (2H, d), 8.48 (2H, d); m/z (LC-MS, ESI+), RT=1.53
(M+H 174).

(b) 4-(1,3-difluoropropan-2-yloxy)piperidine (28)

4-(1,3-difluoropropan-2-yloxy)pyridine (27) (0.098 mg, 0.57 pmol) and 5% rhodium on alumina
(0.02 g, 2.56 ymol) in MeOH (50 mL) were stirred under an atmosphere of hydrogen at 5 bar
and 25°C for 16 hours. The catalyst was filtered and washed with MeOH and the solvent
evaporated to afford the desired compound as a gum (0.082g, 81%); "H NMR (400.132 MHz,
CDCl3) 5 1.43-1.48 (1H, m), 1.60 - 1.71 (1H, m), 1.82 - 2.15 (3H, m), 2.42 (1H, s), 2.84 - 2.92
(1H, m), 3.09 - 3.14 (1H, m), 3.25 - 3.30 (1H, m), 3.82 - 3.95 (1H, m), 4.35 - 4.44 (2H, m), 4.47 -
4.56 (2H, m).

(c) 4-(3-(4-(1,3-difluoropropan-2-yloxy)piperidine-1-carbonyl)-4-fluorobenzyl)phthalazin-1(2H)-
one (29)

O-Benzotriazol-1-yl-N,N,N',N'-tetra-methyluronium hexafluorophosphate (0.227 g, 0.60 mmol)
was added in one portion to 2-fluoro-5-((4-oxo0-3,4-dihydrophthalazin-1-yl)methyl)benzoic acid
(1) (0.137 g, 0.46 mmol), 4-(1,3-difluoropropan-2-yloxy)piperidine (28) (0.082 g, 0.46 mmol) and
triethylamine (0.194 mL, 1.38 mmol) in N,N-dimethylformamide (3 mL) at 20°C under air. The
resulting solution was stirred at 20°C for 24 hours. The crude mixture was 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 0.1% NH3) and MeCN as
eluents. Fractions containing the desired compound were evaporated to dryness to afford the
desired compound as a colourless gum (34mg, 15.90 %); 'H NMR (400.132 MHz, DMSO) 6
1.10-1.19 (1H, m), 1.21 - 1.30 (1H, m), 1.46 - 1.55 (2H, m), 1.62 - 1.70 (2H, m), 2.78 - 2.86
(1H, m), 3.54 - 3.60 (1H, m), 3.69 - 3.79 (2H, m), 4.11 (2H, s), 4.15- 4.20 (1H, m), 4.22 - 4.32
(2H, m), 4.34 - 4.39 (1H, m), 6.97 - 7.02 (1H, m), 7.13 - 7.20 (2H, m), 7.59 - 7.69 (2H, m), 7.76
(1H, d), 8.05 (1H, d), 12.34 (1H, s); m/z (LC-MS, ESI+), RT=1.99 (M+H 460).



iNIiNO NOZ\ CNNp2 COZH NOZ \ \/ \ N32b/ F 33b F
34b F NH2 ONH iN ONa 35a (a)

W@ 2009893032 br onp- 4- f | uor obenzyl i dene) - 7- ni t r oi SPGUEGBRG09/000181
an-1(3H)-one (30a) &
(2)-3-(3-brono-4-fluorobenzylidene)-4-nitroi sobenzof ur
an-1(3H) -one (30b) 5 Sodi ur®%cetate (0.018 g, 0.21

- mol) was added to 4-nitroi sobenzofuran-1, 3-di one

.409 g, 7.30 mmol) and :
Exam%ile(?ss- br ono- 4- f | uor ophenyl )acetic acid (1 g, 4.29 nmol)
under ai r%:The resulting mMs,upe was stirred at 240C
for 30 m . The cool ed was triturated with

et hanol , iJteredgand drie giford a mxture of
t he desired nds as a ye&llpw solid (0.111 g, 3.55
, #), RT= G g & 3.02 (21.3%.
ont o t he—next stalO wi-thout further
prification? WO 2009/ 093032 Pé"g/ (B2009/ 000181 70 The

h YWas purified by
chr omat ogjaph Wi th 0- 100% Et OAc
/i sohexane to af#ord (Z2)-3-(3
br ono- 4- f |%br obenzyl i dene) - 4-
one (JME3a') (45 ng, 2.9%; Z2H NWR
O 6 7.16 (1 H §), 7.51 - 7.56 (
B9 (1 H, n), 8)10]- 8.14 (2H L(1H d),
(& M5, ESI+), .94 (MrH not
Nbrono-4-fl uordbenzyl i®ene)-7-n
isohenzofu ran- cbDrO ne (JME3s q
f . , DMBO 6 #al2
. 54 (1 H m, & - 7.95 (2H, m,”8.21 7 & 23
(1*H, 10 M7 8.37 (T H, d), 853 (1 H d); mz (LCGM,
RT=3. 07 (MtH®not found). (b) o+

400. 132 Mz,
m, 7.84 -

B _N
yl)-8-1i trfopht hal azi n- 1(2H - ope (3%g)
\ e hydraté‘o(. ST 4. 43 M) e adgethto a
355] Xt Pf (Z) - %:;b( 3' b b -F4- 15 34b ’ o

f1 uor obenzyl i dene) - 4- ni t r oi sobenzof uran- I(3H)-one |
(30b) with (2)-3-(3-brono-4-

fl uorobenzyl i dene)-7-nitroi sobenzofuran-1(3H)-one
(30a) (4;1) (403my, 0.55 nmol) and N, N-

di met hyl[foflmanmi de (0.214 nL, 2.77 mmol) in water (10

N
35a O\
F

(a) (2)-3-(3-bromo-4-fluorobenzylidene)-7-nitroisobenzofuran-1(3H)-one (30a) &
(2)-3-(3-bromo-4-fluorobenzylidene)-4-nitroisobenzofuran-1(3H)-one (30b)

5 Sodium acetate (0.018 g, 0.21 mmol) was added to 4-nitroisobenzofuran-1,3-dione (1.409 g,
7.30 mmol) and 2-(3-bromo-4-fluorophenyl)acetic acid (1 g, 4.29 mmol) under air. The resulting
mixture was stirred at 240°C for 30 minutes. The cooled mixture was triturated with ethanol,
filtered and dried to afford a mixture of the desired compounds as a yellow solid (0.111 g, 3.55
%); m/z (LC-MS, ESI+), RT=2.92 (78.7%) & 3.02 (21.3%). This was taken onto the next stage

10 without further purification.
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m xture was stirred at 100C for 18 hours. The sol vent
was evaporated and the residue dissolved in

wale@boeaodr met hane/ MeOH. The sol vent vol une wasPCEGBL@®d/000181
to afford a m xture of 4 20
(3-brono-4-fluorobenzyl)-5-nitrophthal azin-1 (2H)-one
Wi th 4-(3-Dbrono-4-fl uorobendyl) - 8-
ni t ropht hal azi n-1(2H)-one as a dark brown solid (429
ng, 103 %, which was taken on w thout further
purification; 1H NWVR (400.132 I\/Hz DVMSO) 6 4.37 & 4.05
(2H, 2 x s), 7.20 - 7.39 (2H, ,753-772(1H

The e&pol“qgﬁ.}fraﬁéggf I@H v?g% \9ap8ét§ '_a| daﬁ broanreglJng] Wﬁ which was

purifi egbfylcnmn@tmm qmsulnca elyting witrs0-40QfoHRiAAe fisahiexanetp @ifardyZ)y-3-(3-
bromdmhwbwﬁwmﬂé)u hitrBisé AR furRAC (FRHEAUMESa’) (45 mg, 2.9%); 'H NMR

(400. wzfmﬁ,@mwgm Sh T RGBT A1 189 (16 k0 - 814 (2H,
m), 8.2PpIPE EJ, I8)4oqyan<u)dm/z((m,nis RS 1+)) R§62 a7} H wasfoarsk) eshat (2)-3-(3-

bromqgl ﬁﬁjqrp%wylﬁigpé > HI rilS? otjguor12%% %{{ | (\).MVIFTn%a) (4 mg, 0.3%); "H NMR

(400.182 (V84D DMBO VB 7.1 21 1H R 7501 -)7-BH (AHt mpp1AGal. 83 (2ht, in), 8.21 - 8.23 (1H,

1 + 2 not fo
m)'B'%fm;aggﬁ%%ﬁ?ér m?z)(é&% F‘ﬁ ) RT @@% erfalu?d) The

resulting brown sol ution was stlrred at 160C for 17

(b) 4- J@%rﬁo 49%)%5nz(yl))sﬁywi%zbﬂﬂ(znpon&c&émgb )(31\b?§nd aqe2rbmo-4-

ctl for a further urs.

ﬂuoroQ%ylég noptheRzRel2idrnG @) wi t h ethyl acetate (5om )
Hydra2ind hy@afaqd.2a6 i, 8as Wrﬁkil)adasbdddﬂﬁ td 2 mixtdre dﬁ‘(z)) 3-(BFeomo-4-

o S i 8 e,

fluorogereyldiene)hnitrhisoleenzofs - T8H)wreH80a) (fu1) (4ﬁ)§mg 0.55 mmol) and N,N-

dimet%&@%@%g B rﬂ? E%B-é;l_&nOOé 00181#010 nﬁ_}‘agz% driferhid3Re restifing
mixturg.was ffred gt ‘(0@50 fardg soursokhs @IV@nW?ﬁ/wam%fﬁzth% repidyg )
dlssoIV@nt |h)dﬁc}1i%fd°tﬁ'@ttﬁné‘/@ﬂegl-g313{%)soﬂ€ﬁi ﬁfdrﬁéWé@redLiced to afforﬁ a mixture of 4-
ro - - al 0] azl n e
(@orofiai- Ry KA PR ARSI M P S e PgTep e
nﬂropl‘iﬂ’t’@lbilnnml-v)aiheras(aldarﬁ Browa soladd2el mgn 168 ), xihichevasftaken on without
furthe? %If%é} of: &1 JNMR (400.132 MHz PMSP) £ 41378 4.05 2.2 x 9,7 F? £7.39 (2H,

m), 7631ri’r72l(‘é'| (TG)ZEPZWBM (QHmeJQiOGJ(Bﬂ (S()Hn'ﬁl(h@tbxﬁl E§|+) T 2.38 (M+H
380). 0X0- 3, 4-di hydr opht hal azi n-1-yl ) net hyl ) benzonitrile
(32b) (162 ng, 0.25 nmol) in ethanol (4 nL) at 20C
under air. The resulting solution was stirred at

(c) 2-fudkY-8-\5- riltﬁﬂﬁt@k@ts Wrcﬁ‘ryfdﬁfphﬂ)ala@mrﬁyl)gﬂﬁihyl}gbﬁfbnitﬁlg gm) lbmd 22luoro-
urs. ther Xi de . ,

(8- e R raR A D PR BB e RRa) oa ot o0C

Coppérdy cybBidaqtt.g mgT B.80 neew) wamaddesd taia enixtare of 4<B-bebnanéHfluorobenzyl)-

5- nltrothLHﬁa?g ‘V&Itip%nem%tl & &49 é%?on%nﬂﬂ@rf?&s&‘ﬂl?g nWobnthgfaﬁh thH) -one

eous sol uti on was cid
(31a) (429ng. 19-57 mumed) tip NeN-gimethyiprnande g‘dﬁﬁ-)cﬁt;?rp%ﬁl’&erﬁ'irl"ih@r’%?jﬂt'ng

browrfdMiLitigh Wad stifddtrar1 sy &S teH MY lﬁ&ur@ Q%ppb@(l)ﬁfyﬁﬂiﬂél (11®y, odemiohdvas
i e i nj
aaced i fEpgin aaTORe Flediineh phie: Pt SOOI EB G et with ety

acetaeX50raly bsd dasted veithesatunatg Benel@xsall it he drgdricesobdioamads dried over
V, rea o re.:
oS ARG BT SRR Bitn o RBGR 483 TR voo
witho@4urjher purdicationo msaiLEHMS, Bere RI5AH6 tMd 328 used wi t hout
further purification.
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15 (e)

4- (4-fl uoro-3-(4-nmet hoxypi peri di ne-1-carbonyl ) benzyl) -
W®G20000930pht hal azi n- 1(2H) - one (34b) with PCT/GB2009/000181

4- (4-fl uoro-3-(4-net hoxypi peri di ne-1-car bonyl ) benzyl) -

8- ni tropht hal azi n- 1( 2H) - one_( 34a)

O Benzotriazol-1-yl -N, N, N , N -t et ra- met hyl ur oni um

hexaf | uor ophosphate (38.1 ng, 0.10 mmmol) was added in

(o) 25805 BB e oo T A Ry Blagingt- rme bR eid (9b) angt2-uoro-

5-((8-witrpaeixny8, §-ibydroprehaadind 1{yB8@bdhyhaenkoic acid (33a)

Potasglf.xgnnrg/gf&‘d)gé{et{h ri\gn(b Ega @}mgﬂ)qgg/ %v ?fg@%é@%&%@t@ gl ok 2-fluoro-5-
((5-nitgo- ﬁ@x%@ﬁﬁh@@ﬁhmamm(&yl)rg%yl)bgn@m|(:;2aéwgh 2-fluoro-5-((8-nitro-4-
ox0- 3Etd| u%hﬂﬁlaﬁﬁ\ 1 % é’tﬁylfﬂenz&ut&é (@ml 062 mg/bs (nanlM efianol (4 mL)

e t
ot 20BN FHS RSUIGD SR AL O AT deBRaq (f £ o0Hs and
then aM5t)‘h: ot blyburaCIairmEEp@tadsmmﬁﬁiﬁ@dﬁﬂ%ﬁgy\ﬁsﬁmmbk 789).wabhken added
n| C . .
o BB PN 458 T, e MBS £ ooy g i
water((m @D) any, exiractsd with dietytigthen(@ix 1@ mih I ha @adeanstshbitien was acidified

with 1“"&{”%%&(1 g?ﬁ' kel dofi@bioRlet fitbred Gh&a, uR R Theudid atle0f8, toMibld the

desireg. ranﬁurm(z o 16 Pryplg) The 2emaibing 2gysope poldlianevas RAREIEH Mith EtOAC
and cHAbiAYd RRcRAried bGerlﬁé’g‘ﬂ)ssnOm%u(féﬁ HiterddrindleVaSorgtbd to afford more of

e it o b TR DB A TS ERISA OB i,

two batelieb-vidreloorabided dndrededmithputderthied padficatiarar bonyl ) benzyl ) -

8- ni tropht hal azin-1(2H)-one (34a) (6ng, 6.81 pnol) in

et hanol (2nl) was added to 5% pal | adi um on carbon (2
(e) 4-tefluop-8-M4-mpthokypinendisetizaashonybbaney))-anitrpglthalagint1tH)-one (34b) with
4-(4- fqu:%Lti F4 Mgth&;?tdéh&nétﬂaa /ﬂJenEﬂ)Cs B%pl%hasyﬁa(zl-yrb% (34

here o dr ogen st was
O-Bergabfras WithNaY N '%'&V'WH'@”@&%K‘PWPE Bleupfa e, B0 mmol
was ald@édin dnilpbAiBh teh hmire oA duSYespRs- h.ad44wnocm4 dingdropiathal if-1-

TN O T e e
y)methgbenzbit arid ¢332 GEBmga S1H8dnmpl), M-reethexrypiperidine (1@ r&mg. @l Smmol) and
Tnethg%%@/ g(g%gg\%’gjgg@gg@gmw# J B0 JMO‘R'I Gk ak i rEE [g\@Qutlon

9/000181 " 72 (Waters XBrid rep
was stirred @ER0°€ far@houtspTre fepetion rtvgfum%ﬁ diedayith oty asfiate and
washédi‘\Wﬂ'E Water &) nﬂwi o I@B%r%s)dnﬁ@ bddr M’QS(MJ lfﬁie@%rtmd\é\t@brated to

al % ractia
aforad R Be AR AR = (B B U Sp P e o furher

purifichtiym @vs (LBMS] ESH), RTw. Zﬁe(MH—B@HG!()npound as a

colourless gum (1.700 ng, 60.8 % ; "'H NMR (400.132

MHz, CDCI3) b 1.25 - 1.31 (1 H m, 5 1.51 - 1.82 (2H,
(f 8-a1rr)mo 1-($9ucro-B-(3anqthoxypipeddine3 1-ogrbonydbanzy|)nhthplaziy-1(24) pge (35a)
A mnx(ﬁé"of@?#ﬂu%r&'@ 4- rr%th%%y;fn%dm@%—car@bn?@bénzﬁgg%ltﬁolahfﬁlalaﬂi}\ -1 §2H) one
(34b) Q/vlthﬁ (4t§|)‘°r°63 ég’n?thogplp&ldme -%- ce@onyl?pemyl)(slm malgqn @H? -one
(34a) (6rad. G(QIHJmm in ethathd! (2m75 whs addedto 5% paldiufh dn'LchborS(ﬁ mai0z04
pmol)l(_ipLgt_hg/r?dl (g mL) ;t’ 20°8-£n% the regulYH-ng mlx&Jre gtlrregi at Ml § hours ounder an
atmosphere of hydrogen. The catalyst was filtered and washed with ethanol and the solvent
evaporated to a foam. Further ethanol and 5% palladium on charcoal (10 mg) were added and
mixture stirred for a further 5 hours, under an atmosphere of hydrogen. The catalyst was filtered

and washed with ethanol. Evaporation gave a gum, which was purified by preparative HPLC
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4- (3-(4-(cycl opentyl oxy) pi peri di ne-1-carbonyl)-4-fl uor
wWo@b@amydoypht hal azi n-1 (2H)-one (36) Tri et hyl arETI6B2009/000181

(0.280 m, 2.01 mml) was added in one portion to

2-fl uoro- 5 ((4-oxo- 3, 4-

di hydr opht hal azi n-1-yl ) met 4 ) benzoi ¢ acid (1) (200 ng,

0.67 nmol ), 4 15 (cycl opentyl oxy) pi peri di ne

wetery Rk Fom 8 OPRlg. R Rfcdr Sk Bl P gy vsig

decredsnghyf bo]arrrmpﬂucespiﬁ atater (@3thinimg 190 .N3B) ant MeCiNrasldent2 iridctions

contalﬂ@gﬁge%efsg géraedJnd viFﬂ? :}J)g%ltécf tg%(r];me?sf f&ra?fo}’lﬁt;ﬁle Eéi%ﬁ%@mpound
as a cplogyeasgum/d. 7qu|£7(9 603t%): H NMIR 961&? WZC@@C@BD1@(§I'U1®¥ (1H, m),
1.51 52302?(5!;;@21 #p%@@agH?nﬁg::ﬁdggeségﬂmwg'@wtin s), BSI6NG 51 (2H, m),
P o A N R N T LTV S T
7.00 -cremi (N B0, aBoumBh (@6l &), ENAPOT 45 €IH, ), 8l6§ (186 S); traiz AiT-KMSIESI+),
RT—1t7hg 9%31 rﬁ§d material as a white solid (112 ng, 37.2 %
'Y'd NMR (400.132 MHz, DMSO) 6 1.23 - 1.72 (11
1.81 - 1.87 (1 H m, 3.00 - 3.06 (1 H m,
3

3.27 (2H, m), 3.52 - 3.59 (L H ), 3.96 -
Examﬁesz(z 4.33 (2H, s), 7.18 - 7.23 (1 H m, 7.34
b H d), 7 38 - 7.42 (L H mf 7.81 - 7.91 (2H, m),
l97 (1'H, d), &.26 (1 H, d z,Hse(lH s); mz
(Ld‘*ik/s ESI +), 2.30 ( 25 _450. 1). VD 2009/ 093032

A-(GVcIopthZpry)piperidi 1-ct rb nyl )
ft hal azin 2H) - one (37) riFet ne (0.298
m, 2.14 nmmol) was added in one poytion t
3- ((4-o0xo0-3,4- 5 dihydrophthal azin-1-yl) | ) benzoic
acid (1b)(200mg, 0.71 mmol ), 4
4-(3-(¢-Coyclopgreyioxy) nigesidfriepearbionyd- ﬁwmhkmh@e/aelmzfﬂfr’v‘goneﬁ@l
TriethJdRink @280 fh BESZRMbI) %48 laddéed/ih one portion to 2-fluoro-5-((4-oxo-3,4-
dihydrophthalazin-1-ylymethyl)benzoic acid (1)(200 mg, 0.67 mmol), 4-
(cyclopentyloxy)piperidine hydrochloride (113 mg, 0.67 mmol) and O-benzotriazol-1-yl-
N,N,N',N"tetra-methyluronium hexafluorophosphate (331 mg, 0.87 mmol) in DMA (2ml) at 20°C
under air. The resulting mixture was stirred at 20°C for 3 days. The crude product was 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 compound were evaporated to dryness to afford the
desired material as a white solid (112 mg, 37.2 % yield); '"H NMR (400.132 MHz, DMSO) & 1.23
-1.72 (11H, m), 1.81 - 1.87 (1H, m), 3.00 - 3.06 (1H, m), 3.22 - 3.27 (2H, m), 3.52 - 3.59 (1H,
m), 3.96 - 4.04 (2H, m), 4.33 (2H, s), 7.18 - 7.23 (1H, m), 7.34 (1H, d), 7.38 - 7.42 (1H, m), 7.81
-7.91 (2H, m), 7.97 (1H, d), 8.26 (1H, d), 12.56 (1H, s); m/z (LC-MS, ESI+), RT=2.30 (M+H
450.1).



N, N, N, N -tetra-nethyl uroni um hexaf | uorophosphate (352
ng, 0.93 mol) in DVA (2n) at 20C under air. The
WO e®al09308y m xture was stirred at 20C for 3 dapGI/GBR@9/000181
crude product was purified by preparative HPLC
(Waters XBridge Prep C18 CBD colum, 5p silica, 19 mm
di aneter, 100 10 mm | engt h) usi ng decr easi ngly pol ar
m xtures of water (containing 1 % NH3) and MeCN as
Exam@L ts. Fractions containing the desired conpound
%’ evaporated to dryness to afford the desired
material as a white solid (120 39 %yield); 1H NWR
(400. 132 MHz, DVgO 6 1.22 - 1H m, 3.00 -

20, (2H, m, 385 - 3.43 (2 T .52 - 3.56 (1 H,
%91-40(2,@, 4. 3F(2H )0720(1Hd)
¥ (14 s, Q 7.40 (2H, m ) 89 (2H,

.5 H s);

21 0
NH iN+O0NO0HONF OHF OaN 2a 39
14- (4-fluoro-3-(4-(6-nethyl pyridin-2-yl oxy)pip i ne-|
-carbonyl) benzyl) pht hal azi n-1( 2H) - one (39)
4-(3-(%: (%%fobé/,ltﬁ?d{y);%éhd%eoi-cé:%nyﬂ%nz?f)ﬁv?hm Y (2M %nél?iﬁ?d in
ynmer su triphen Qhosphlne
Triethplamigg dAgP? . 24 EOGVD w9 AFUAG n oRe pestop B {-o
5  dihydigbhth@Bazin Aul)ilethydBértoraichiqryaomg( 891 nigol), @- 87 mml )

velepayangp el D pRD R ORA P by i st penaetrisggt -y

N.N I\QN219traq'rmltr)yluronulibﬁilﬁb)@aﬂumio))hwmbatada&ing,rﬂjgii e |)rie DA @md) at 20°C

underrg rxillfg r%smﬁlig @[x? % @g @ﬁrﬁ%&%&kﬂ W T hﬁ-ggﬁ\% ﬁ)ftﬁﬁ%\}'é\?ée%rpuriﬁed
by preprefive HREC dYvgtans ¥Blidgpdiren&ds @ﬁDeQP“H% BHISHISEA 9 | diaspeter, 100

10 mm Iéi‘lpﬁ‘\) QB Ueiess an&Qﬂ%fxﬁ%’@&%@P&RM@@ﬁ ‘%Q@-q\’ﬁ Jand f#eONdas

crude product. The crude product
e'uenﬁyFrsteo@aPa'etawgmn@sc%f%mgowwer%eva@fsa tehie ess& Shord he

desireili rhatedal ad 9 white SbIRIEL@ Mg, D% yien) & yMR) (40051|3ng/|Hz DMSO) & 1.22 -

reasi-ngl.y. ar ., mt f
188 7,17 3907 oA i) B a8y B4 06 Rk P B8 £oSton, m
4.35 (2Hes)d280 (' d), GHpdtng), ¢ e 780 4drma) 880t-3. Qﬂ’r(?He@i; 7496 (1H, d),
f e . hid (10 ng, 5
15 820 B8 B b S PR bt LS R a6 1 70 T 60
(1Hn),185-195(2Hn)202-208(1H n,
Exampiétdq (3H s), 3.22 - 3.28 (1 H m, 3.51 - 3.57 (1 H,
,374-383(1H m, 3.9554.03(1Hn) 4. 28
RH, s), 5.32 - 5.35 (1 H, : 50 (1 H d), 6.69 (1
702(1 ), 7.26 .29'“(1 H m, 7.33 -

(I |I’ )
48 (1°HVmy, 10.33 (1 ( ,
(R1=4,26 (MHH 473.6). F f\j\o i\Nl

39

4-(4-fluoro-3-(4-(6-methylipyridin-2-yloxy)piperidine-1-carbonyl)benzyl)phthalazin-1(2H)-one (39)
20  6-methylpyridin-2-ol (95 mg, 0.87 mmol) was added in one portion to polymer supported
triphenylphosphine (1.89mmol/g; 460mg,0.87mmol) in DCM (5 ml). Di-tert-butyl
azodicarboxylate (201 mg, 0.87 mmol) and 4-(4-fluoro-3-(4-hydroxypiperidine-1-
carbonyl)benzyl)phthalazin-1(2H)-one (2a)(111 mg, 0.29 mmol) in DCM (1 ml) was added and
the resulting mixture was stirred at 20°C for 4 hours. The reaction mixture was diluted with DCM
25 and washed with water (x2). The organic layer was dried over MgSO,, filtered and evaporated
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10 Exanmple 22 ONO NHNH + N iNOOON OHIN iN
5 40

Wa@2¢00/293082 (cycl opent yl oxy) pi peri di ne- 1- car bonyPQPEBR@91000181
-4-yl ) met hyl ) pht hal azi n-1(2H) -one (40) Tri et hyl am ne
(0.452 m, 3.24 mmol) was added in one portion to
4-((4- oxo 3,4 15
di hydr opht hal azi n- 1-y|)nEthyI)p|coI|n|c acid (5)(304

to aﬁo@gyé% grl%ggagt}}e( q@%e ;g[édlt?cll Wég Bh%%g;%g;ﬁ%ﬁ%%njvg iH'E’?.C (Waters XTerra

C18 c@uinenzosilidaa1® mmidiginetel, 10 N Mngth@tusmgrdetitepsioglp polanmixtures of

o PGP U S4B (L gy
compand W@ ﬁ‘tﬁpo@t%t?§wﬂﬁh%t°oaﬁ9dbthp desitestmateral s auwmtéﬁohddyo mg,
7.3 %gfeﬁi@aﬁ-ﬁwﬁembé%@m%@é@) GX%' q’@@ G %P 16584 @@HC% YIgB - 2.08 (1H,

p,stliLca i amet
™. 240 8 S Phg? 38 BTl > BTt 6 1 B o Fn AP (T 595745 . 428
(2H, NI - S35 1RGNS 505(1H ) lﬁ&ﬁﬁ’t(ﬁ" dF7 SR ( THoRST. Zﬁoﬂt2§|(‘rhi mrg 13%e 7.35 (1H,
m), 7491?1‘-34 ﬁeﬂwomqmdn)vwﬂﬁ g6 AL RG3| R, 9y w;_e%@ -8, @émpm 2.26
desired material as a white solid (3
W*“W%ﬁh) 1H NVR (400. 132 MHz, DVSO) b 1. 28 - 1 74 (11
H m, 1.82 - 1.88 (1 H n), 3.08 - 3.14 (1 H m,
Exam3iedd - 3:27 (1 H m, 3.44 - 3.49 (1 H m, 3.53 -
Xamples (1 H, m), 3.96 - 4.05 (2H, n), 4.40 (2H, s), 7.39
(éH d, 7.491 H s), 7.83 9 7.96 (3H, 25 n), 8.28

d, 8.4 H, d), H s); mz (LC M
RT=1. 8 H 433.1) 9/ 093032

4-((2-(4-(cyclopentyloxy)piperidine-1-carbonyl)pyridin-4-yl)methyl)phthalazin-1(2H)-one (40)
Triethylamine (0.452 ml, 3.24 mmol) was added in one portion to 4-((4-ox0-3,4-
dihydrophthalazin-1-yl)methyl)picolinic acid (5)(304 mg, 1.08 mmol), 4-
(cyclopentyloxy)piperidine hydrochloride (183 mg, 1.08 mmol) and O-benzotriazol-1-yl-
N,N,N',N'-tetra-methyluronium hexafluorophosphate (533 mg, 1.41 mmol) in DMA (3 ml) at 20°C
under air. The resulting mixture was stirred at 20°C for 3 days. The crude product was 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% NH3) and MeCN as
eluents. Fractions containing the desired compound were evaporated to dryness to afford the
desired material as a white solid (39 mg, 8.3 % yield); '"H NMR (400.132 MHz, DMSO) & 1.28 -
1.74 (11H, m), 1.82 - 1.88 (1H, m), 3.08 - 3.14 (1H, m), 3.20 - 3.27 (1H, m), 3.44 - 3.49 (1H, m),
3.53-3.59 (1H, m), 3.96 - 4.05 (2H, m), 4.40 (2H, s), 7.39 (1H, d), 7.49 (1H, s), 7.83 - 7.96 (3H,
m), 8.28 (1H, d), 8.47 (1H, d), 12.60 (1H, s); m/z (LC-MS, ESI+), RT=1.88 (M+H 433.1).
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15

OO OO/ \ Nao NO2 OHONa Z ~\ FOI ~F 44 43 O
O NHNHINO / ONX®NNH2N / F F 46 45 (a)
W@ 200P09898D- 5- i odophenyl ) PCT/GB2009/000181

(4- met hoxypi peri di n-1-yl ) met hanone (41) 5

2-(1H benzo[d][1,2,3]triazol -1-yl)-1,1, 3, 3-tetranet hyl

i sour oni um hexaf | uor ophosp¥® e(V) (5.99 g, 15.79

nmol ) was added portionwi se to 2-fluoro-5-iodobenzoic

acid (3.000 g, 11.28 nmol), 4- methoxypi peridi ne
Example 2851 ¢ 11.84 nmol) and triethyl amne (3.93 ni,

28.19 mmol) in DVF (40 nL). The resulting solution

was stirred at rogmtenperature for 7 hours.,The

F rBaction n1¥ture s poured into water (350{nl),
ghact ed wi N(2yX 200 i) 1 he c@ edorgani c
| ayer s 10 wer shéd W t h sattr at edobr ive=(10 ?
af f

dried over Na2504,F fiTtefed and evaporated to r
! a dark orange gup The crude product wasppurified by
flash silica chromatography, elution gradient O to
50% Et QAc i n isohexane. Pure fractions vveriRevapor at ed

to dryness to afford the degired nmaterial {as a
col our¢ ess gum (0. 348 g, % yield); "H NWR (400.132
CDCl 3 °©'m, 3.18 (1 Hy, M, 3.39

t . 69 ;o LG VS J
3 ?0)?\ B Byl @ @

2-(4-fluorg 3-(4-nethoxypiperidine-l-carbonyf)phen;i)a
cetate (42) Cesium carbonate (2.308g, 7.@8 nmol) was
added in one portion to (2-fluoro-5-iodophenyl) (4 WO
2009/ 093032 PCT/ GB2009/ 000181 76

met hoxypi peri di n-1-yl ) met hanone (41) (1.06 g, 2.92
mml ), digethyl malonate (1.329 nL, .76

'IIH
=N

45
(a) (2-fluoro-5-iodophenyl)(4-methoxypiperidin-1-yl)methanone (41)
2-(1H-benzo[d][1,2,3]triazol-1-yl)-1,1,3,3-tetramethylisouronium hexafluorophosphate(V) (5.99
g, 15.79 mmol) was added portionwise to 2-fluoro-5-iodobenzoic acid (3.000 g, 11.28 mmol), 4-
methoxypiperidine (1.364 g, 11.84 mmol) and triethylamine (3.93 mL, 28.19 mmol) in DMF (40
mL). The resulting solution was stirred at room temperature for 7 hours. The reaction mixture
was poured into water (350 mL), extracted with Et20 (2 x 200 mL), the combined organic layers
were washed with saturated brine (100 mL), dried over Na2SO4, filtered and evaporated to
afford a dark orange gum. The crude product was purified by flash silica chromatography,
elution gradient 0 to 50% EtOAc in isohexane. Pure fractions were evaporated to dryness to
afford the desired material as a colourless gum (0.348 g, 67 % yield); 'H NMR (400.132 MHz,
CDCl3) 81.57 - 1.99 (4H, m), 3.18 (1H, m), 3.39 (3H, s), 3.50 (2H, m), 3.63 (1H, m), 3.98 (1H,
m), 6.89 (1H, t), 7.69 (2H, m); m/z (LC-MS, ESI+), RT=2.05 (M+H 364.0).

(b) Ethyl 2-(4-fluoro-3-(4-methoxypiperidine-1-carbonyl)phenyl)acetate (42)
Cesium carbonate (2.308g, 7.08 mmol) was added in one portion to (2-fluoro-5-iodophenyl)(4-
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35

mol ), 2-phenyl phenol (0.099 g, 0.58 mmol ) and

copper(l) iodide (0.056 g, 0.29 mol) in THE (10 nl)
wa@roogdsoender nitrogen. The resulting m xture MEEGB2009/000181

stirred at 160C in the mcrowave reactor for 90

m nutes. The reaction m xture was evaporated to

dryness and redissolved in ® Et20 (200 nL), and washed

sequentially with water (100 rrL) and saturated brine

methckipg Pl e e hB¥ 5 287 Brid Fnd Fpallit sz e 070

mmol); Rptienylphendil(0 099 s0. p8iminfal)eudippppdrdsindidé (0.@56 9, 0.29 mmol) in THF
(10 mg{%?gﬁégﬁe‘?nmx EHE | 'ré’sﬂlggg ﬂ'ﬁ%t@f@twag stiRe @468 AW the microwave

> exane ractions were evaporated
reactor fpr P yniewes. t thegpadiod Mixaregasi qvaperaigd de frypesgsang redissolved in

Et,0 (Q@d) ﬁ!‘t’.f lagd ﬁlagh}éﬂ ﬁu&ﬁla?r witPwatel | 1©b L) ahdisMBtddAdiRe ISEmL). The

organig. quyzr waidry%g C(Vfr Mggﬂj % re%'and eiapgjfat%%tol_?]ffo# cru% @’gdmt The crude
produdt v% dutifidd, b)nf)a,sh Silid2chrodatdgraphy, Hd)utioh gradieB60 to 1% ety acetate in

|sohexr%ne Pur_eLg %@ﬂg wele é‘%pgr te%%g(jé)ge?sit)o'_alffg I%qﬁe de#r&@?naQ%lag%s a
colour{easigum)(2.0fgz 73 mems, "HERMR) (40132 MbE, CREK B225 83H. t), 4)53 - 1.61
(1H, md; (é?f hyar ﬂ??m(‘%'/'?feh %Q)Wln'rﬁﬁﬁ'éé' W9971(1Haﬁ15;@% )ﬁf@aﬁg)ﬁ} 3.36

cetic aC| dr oxi d 3
(3H, Sy %%a@oﬁ Ih(2bne). B@ﬁn“&’? (9. mh I4y1l5 R %7.037 788 (1, m)
7.26 -Z-342H! M9z A-C-KhS, BBIH R 08U®IHHB 4B -
1- carbonyl)phenyl)acetate (42) (2.03g, 6.28 mmol) in
THE (20 nmL) and water (20m) at 25C under air. The
(c) 2-(4fudrd-BH¢rmethoxyieencins- starbergdiplenyl) aoehic agd(E) at ure f or

Lithiurﬁ h()%&ge 1{‘% %éH%Q\@@ﬁ%I ??quﬁetﬁq oﬁé‘gor{ &?to@tﬁ% pd é@ ~fluoro-3-(4-

ueous sol utio
methcxypipgridingd! -oarbenydprhanghacetate {422 (2139% 628 remel} AtHEA2P mch and water

(20mI)E§t%€C (J?z&é%Qm The rEE@thu?@ﬂa@&trfe@(‘aﬁ foonP{émperaturé fdr@thours. The

(MSO™) , ere evapor at e e the desjred
THE viagikupaTPted and Tia i G iad v vl e agi R ap oty was
acidifibi/Rith 2001 3Rd WiezroduoCexdaced Intd £tOA(38Z0nIB HThe rpmbibed Bxtracts

were é;neﬁléM%%?‘,)S@é(%fin vap%;ageéq? %Eq \)_l ts:@?iesslrégﬁgt%‘gg%)s % thl'_? solid

(1580, 853%9@@) "4 NDAR (400H 32111z, T2 5 759061.84 (M, ) 1.8 586 (1H, m),
3.12- 2?52702(&& Fl 6 (3 %}l %Ig?ob’%s((ﬁ'rﬁ? 3581219, 51 8. 6d\/f*é"66 el n% 3.93-

i ne-1-carh
4.02 (W)rnbﬁ’z(yl |7 5* o). 1 38 -of- %?o%h%ffufnzégcﬁ%ﬁ)s'ﬂo'ﬁ?(t Z&LW*H
296.350di um acetate (6.97 ng, 0.08 mml) was added to
4-ni troi sobenzofuran-1, 3-di one (558 ng, 2.89 mmol)
and
(d) (ZR3{(4nbdr-ar J@-w?eﬂ(o&yﬁrpémypb@ﬁbm@bmﬁd@a; -banisppéreogirym1(3H)-
tic acid (43) (502nmg, 30 1.70 mmol) under air. The
one ($4sulting m xture was stirred at 240C for 30 minutes.
Sodiufhacetto (6637 my Q.0 mmab svap addéd odi-itroisokeskofgiani Ickdione (558 mg,

2.89 rﬁ@éﬁgﬁé D94 ARy 3. (8! ln‘r@tﬁ&?;&;gérﬁﬂ#eepkargo nﬂpﬂ&&?{%&ft @)élznd (43) (502mg,

i'n 1sohexan racti o e evaP
1.70 meyoly ppers @i The rasylingdnixtyee Wasstined atdt Qi fan 30ssiny eﬁeTheo%O'ed

mlxtuﬂ:%sg&ﬂf é@by f@asﬂglh% b!HrSllngt)ogralahl/ MO(\ RHaich8a tdtin% Qﬂﬂa’é)etate in

lsohega)ne @urgéractlog\s gvpr? Q\fq@omed tg d@@ess @ rd(tE| Henll magergag as a yellow
gum (80 @4y, 6.D0 kL yigl); "M NMR ¢400.132 MKES COLID 1089, - 270(B(@H( th),13.10 - 3.26
(1H, rg)) Bf’; %ﬁﬁ) %37 éé(ﬁﬂk inrﬂ_ise §91'§1%ﬁ?}&§-5’30?’ﬂn§tﬂ% 946720
(1H, rOL(CSWESJH B3I A#7Q - R‘J&Q‘F’Q@)(W 283 (8),.m), 7.97 - 8.01 (1H, m), 8.27 (1H, d),
8.39 (1H, d); m/z (LC-MS, ESI+), RT=2.29 (M+H 427.3).



10

15

20

25

WO 2009/ 093032 PCT/ GB2009/ 000181 77 (e)
4- (4-fl uoro-3-(4-nmet hoxypi peri di ne-1-carbonyl ) benzyl) -
W®G20000930pht hal azi n- 1(2H) - one (45) Hydrazi ne hpcir/aBe009/000181
(0.046 nL, 0.94 mmol) was added in one portion to
(2)-3-(4-fluoro-3-(4- rretho7yp| peridine-1
- car bonyl ) benzyl i dene) - 4- ni%’r oi sobenzof uran-1 (3H) - one

(44) (50nmg, 0.12 5 mol) and N, N-Di net hyl f or mam de

(0.045 nL, 0.59 mmol) in water (2 nL) at 25C under

air. The resulting mxture was stirred at 100C for 18
(e) 4-(Hdluom:3-Amethpxypipedadined -cadohgibenzylladrhitrephthalazingd Gt-titone ¢495)

oV, prraley [

Hydra?ﬂgai&gtes(e Y& L S‘éﬂmﬁé}ﬁ%' z%ogiegz @negxf tgif') L3 @ldﬂuoro 3-(4-

as a pale brown s
methoxyplmmlne(uwbqrygbwhde |trp|sgbe21goturap t(gHX qnq_%4h§50mg 0.12
mmol)]an%EN Nbu%@th@l*orHamld@(O 045 &, 0.58 mirolYiA deteer mL{ at/25°€ under air.

The resu@n@gmn@ire Mrzra)s f@rrfﬂz at 1&)0 fb%( ié_'hmg)s rf?hf: riléture \g'ait‘ioo?@o aﬁﬁlent

tempe‘r’at&@ and &héDsbIfeht &vappiateddo @R/e (ciludlel dediyed Bodig:t 64 aldalecbrown solid

(400@9 77(475()91%&\{5‘44 Eﬁb;)(gocg%gjm &pﬂé‘ié?? 3353(@11 m), 1,36 - 1370 (1H,
m), 1.6enky? Iﬁ'hlﬂil')aﬂ Z9F ﬁlrgl((ﬂ'ﬂ-l)m)oal@5(3@)7 (4H, m), 3.33 (3H, s), 3. 82 (1H,
m), 4. 40 &ﬁ 5] ‘#%07321((%”1%2 ooV, cﬂﬁ(ﬁ Hd}nljl%zlr G QP@)S‘Q)(bﬁQﬁWn)z)(LC

ni t ropht hal azi n-1 -one
MS, E\%é RtRe’P (4413l | adl um on car bon (4rrg 0. 04 nmol)
|n et hanol (7m ) at 25C under air. The resultlng

xture was hydrogenated at 25C for 22 hou
(f) 5 aermoaf%ﬂuqﬂg@ (Hmialiosyiaeriaiig- eehr) og EHORIhakRZT 1&%&0% o)
4-(4- ﬂa&bxae(ntmabi@@@rpaﬁ@ﬁb UQaﬁoﬁﬂjb@ni}M)@Mﬁtrgph’(halé’iitmQH)I-dBe (45) (40mg,

0.09 r&g&?{éé%a e&}g% a&%urgg)lnpr oné r%évqeoﬁrﬁ}h%?&\/\gth%é (7ml) at 25°C

under chirafheet resyltigD@ixtune ves ydndgenated rag 25f€cioead horgs.y Throtatalyst was
fi Iterec’infxﬁq H%&%d&tnth"%zﬁ%l Arfaand %I&Hn’i‘gva]po@t%tlgl o %Q/n IY;%HNTﬁ@crude

actions contain

produgkas RVRESPRTERPTE RSB B KRGS PR G GR SpB. 51 sica, 19

mm diERe®)] R0 rAh Iéhghﬁ' Ghgsdlciedsingdi} pBBir mddurss 8bwatéd @dntaininlg 1% NH3)
NVR ( 400. 132

and Mfcgleas(eiwnt%f ra%oq@ont%nlw%gatg? ]i]eﬂedrffmpgu%w?@ﬁn?a%rgleg ?o gfyness
to afford &eﬁéswécﬂrlriateﬂil as3 Befige-soBd 64 nhd, 29,5 %)yjeld; HINMRI40®1321MHz,

pmsS) 57{'% ?QE?I—Q 1%?5 g‘bs‘léH i@H ﬂﬁ) 3. @(?% @8 3"567@@ s)72195 3.50

(2H, b}, 3.0P - 3754931H(rm) I3| .91d)3,999165m), #. qa (25) s), %4 (3H.@). 1059 (1Q6d) 7.05-
| 1 1

7.10 (gﬁ,l vﬁ? O{%‘T 7 ZBE’Q'H( M)“H éol 74%(1}4%%@8313?88%8 3(Nh| NHn/zi (Ne-ms,

ESI+) A7 G d7 6?)‘0@81

Example 24

0
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78 R 47a 47b (a)

4- (3-(4- et hoxypi peri di ne-1-carbonyl ) benzyl ) pht hal azi n-
WA L@bpvsE (47a) PCT/GB2009/000181

2- (I HBenzo[d][1,2,3]triazol-1-yl)-1,1, 3, 3-tetranet hyl

|souron|un1hexaf|uorophosphate(V) (0. 379 5 g, 1.00

mmol ) was added to

3- ((4-oxo- 3, 4-di hydr opht hal azi n-1-yl ) met hyl ) benzoi c

acid (1 b) (0.200 g, 0.71 mml ), 4-ethoxypi peridine

(0.101 g, 0.78 mml) and triethylamne (0.249 ni,

1.78 mol ) iln DMF (3 nl). The resuIR|ng solution was

stirred at reomtenperaturerfor—3—4 ——Tthe crude

product was |[purified by preparatrﬁe\%ﬁLC (Waters

XBridge Prep—C18 QOBD col um S5p-silica, 19 mm

di ameter, 100 nm | éABth), using dec®easi nglly pol ar
m xtures of ([water 10 (contailning 1 % NH3) anhd MeCN as
el uents. Fractions containing the desired conmpound

d
o + SRS MR R R0 1
2-(1H{Qepzo[dVEpltrmzal: 11)1]) 38,3 te}ramgthzh;souro]]|ugBhe(x4ﬂpormhothq§gV) (0.379
9, 1 O@n%g(v?dé' adH)ed to?e 3 o%o 3 44ém;(dlo thaldBn-1-AyrfAdhybdn&stc 4&d(1b)
(0. 200('2 Og 1 rglyols #- g@o prpegr@n? QHO1 q"rﬁ)?s-,m?é}aéd}tng%yl%r_@e (H%%Q mL,
1.78 mMm&Pin(CMAH(3 m). The RBultidg bblution, waktib8d tlrobin tepperatuze for 3 days.
The cngf%%: _gr%gﬂgtr%si%ggeg%é@?éalrﬁtiv_% W%L%C%g‘ﬁ?/ﬁﬁgge I!’i?é)p'ckbéBD cqumn,'
5y silibe 12y giametdr al00rmm(endih) owsing degrgasingly polar mixtures of water
(conta% dgHd RN Q'chﬁ}lé N42s %]Jeﬁisalzr%ktloll(sﬁbata%mé e é}esﬁr@& E&ﬂﬁ&dﬁd'were

i'sour oni Um hexaf | uor o 79 /g Qo
evaporgigd to dpgesa trrfterd the deswed compound 0.1759, 62.6 9 yleld) H NMR

(400.132 Mz, OB, 5. 04 tB)HJllt Omhbhalgazm nl)- yloprBiATybibeynBB3c 3.41 (1H,

m. 3§51 SbH 5. 3B HEDR) Lol PeT R e poCH) - B

m), 7.19 73.90n@aH, m)| 9D, (rrs 8% (1H e, IES&J(HH sy mED (LO-MENESkS RT=1.81
min ('\ﬁ_‘t_l_l‘ r_rg? g)t roomtenperature for 16 hours. The crude
product” was purified by preparative HPLC (Waters
XBridge Prep C18 OBD columm, 5p silica, 19 mm

(b) 4- (%' (@m?étﬁdxypls%,m Eé‘fﬁgﬁ}}b))en%blﬁﬂalgﬁﬁ kg@-%ﬁ@l(m)ol ar

2-(HHeEAIPEh 2. liador bl | ot ARGV EsRUrapuE) PO RRSATPe) (0.378

g, 1.0081nedl) \Q{js R8P & Bl (@ Dxd-3, Adifytesshttiatazat- f-gljrdethyiybedesic aed (1b)
un

0 20§l b4 855 o Wb g .
1.78 mm@) bDONR K mh). ThE re30lting blution wass iyed atroga t¢mperatydre for 16 hours.
The (237 %% %%ﬁmﬁbunf%ggg’ p e?;)'é'ratﬁé HPZC%\}\Ia{e}s k‘and@e Pr%r 849s808BD column,
Sy siliga, AP mim digmeigr, 1opzn518er(gih)|_p31@ deqﬁqafmgu@omsml)ggps_y water
(contﬁT 1% NHY) &nd WEENTSs 2HRn#OFractifis 2R8I IRSdesired compound were
evaporateé %%Zryc/)r?e%/s 900:9 o? the%%sire%&@;lo%ng ?091 1%8 % yield); '"H NMR (400.132
MHz, DMSO) 6 1.24 - 1.49 (2H, m), 1.63 - 1.93 (2H, m), 2.94 - 3.14 (2H, m), 3.30 (3H, s), 3.34 -
3.44 (2H, m), 3.88 (1H, s), 4.35 (2H, s), 7.21 (1H, m), 7.30 - 7.43 (3H, m), 7.80 - 7.90 (2H, m),
7.96 (1H, d), 8.27 (1H, m), 12.58 (1H, s); m/z (LC-MS, ESI+), RT=1.57 min (M+H = 378.20).




10

15

20

OBr OBr HHOCOCH/ C Br 48 49 Oo0 01 NH NHNH HN
I HNIT HNI iNOiINiN Na ORCO2H Br I 52a-b 51 50
wWoR003223032b 5 (a) 2-(3-bronophenyl)acetyl chleeT/c82009/000181
(48) Thionyl chloride (2.035 nL, 27.90 mmol) was added
to 2-(3-bronophenyl)acetic acid (1.500 g, 6.98 nmol)
in DCM (30 nL). The resultif®y solution was stirred at
roomtenperature for 18 hours. The resulting m xture
s, evaporated to dryness and the residue was
Exam\gge%ﬁeroped with toluene to afford crude product

(1.570 g, 96 %yield), which was used ut further

10 purification. (b) Methyl OMe

- (2-(3- bronophenyl )acetyl ) -2, 5-di nmet H pyrrol e- 3-
.~~ oy TRt e (49 A% Uty On %F met hyl 'thyl-l
Hayr e- 3- car boxyl at e 95 g, 1.93 3

| Br
anhydrous DCM (5 nlL) wassadded dropw se to i rred
suspension of alumnumtrichloride (0.714 g, 5735 15
mml ) in anhydrous DCM (10 mL) at OC, under ni*?rogen.
The resulting suspension was stirred at 0C fgr 10
magwutes. A solution of 2 (3-bronophenyl
oride (48) (0.500 2. 14 mmol ) in
M) was added driy ef'o the stirngf JusphEnsion at
“06ANThe gpesul ting s ion was-allo Marm t o

perature and’thel_stireed at roomt ragur e

for @ urt he{ 18 hours. reacti on m xtur

pouree For(50 nL) andetonc HCl (2 nl).
| ayesesbwer e separated and %he aqueous | ayer eX?racted
with DCM (2 x 50 nlL). The conbined organics were
washed sequentially with 2MHCO (2 x 75 md). water (50
m.), and WD [2009/ 093032 PCT/ GB2009/ 800181 80
saturated NaFCOB(5g,mL)~ Tie organbC ayer|was dried
over Na2SO4,| filtered and e\ aporat*ed\to afford crude
product, whigh—was—Hsed—di-rgetty—+g—thenexi stage;

mz (LGMS, [ESI-), IP= 2.46 N

(a) 2-(3-bromophenyl)acetyl chloride (48)

Thionyl chloride (2.035 mL, 27.90 mmol) was added to 2-(3-bromophenyl)acetic acid (1.500 g,
6.98 mmol) in DCM (30 mL). The resulting solution was stirred at room temperature for 18
hours. The resulting mixture was evaporated to dryness and the residue was azeotroped with
toluene to afford crude product (1.570 g, 96 % yield), which was used without further

purification.

(b) Methyl 4-(2-(3-bromophenyl)acetyl)-2,5-dimethyl-1H-pyrrole-3-carboxylate (49)

A solution of methyl 2,5-dimethyl-1H-pyrrole-3-carboxylate (0.295 g, 1.93 mmol) in anhydrous
DCM (5 mL) was added dropwise to a stirred suspension of aluminum trichloride (0.714 g, 5.35
mmol) in anhydrous DCM (10 mL) at 0°C, under nitrogen. The resulting suspension was stirred
at 0°C for 10 minutes. A solution of 2-(3-bromophenyl)acetyl chloride (48) (0.500 g, 2.14 mmol)
in anhydrous DCM (5 mL) was added dropwise to the stirred suspension at 0°C. The resulting
suspension was allowed toc warm to room temperature and then stirred at room temperature for
a further 18 hours. The reaction mixture was poured onto ice (50 mL) and conc HCI (2 mL).
The layers were separated and the aqueous layer extracted with DCM (2 x 50 mL). The
combined organics were washed sequentially with 2M HCI (2 x 75 mL), water (50 mL), and
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mn (MH= 350.00). 5 (c)
4- ( 3- bronobenzyl ) -5, 7-di net hyl - 2, 6-di hydr o- 1H pyrrol of
wW@20094693092 | dazi n- 1-one (50) Hydrazi ne hydrat ePCOGB1@®9/000181
m., 1.48 nmmol) was added to net hyl
4- (2- (3-bronmophenyl )acetyl)- 2,5-dinethyl-1
H pyrrol e-3-carboxylate (490 (0.470 g, 1.34 mml) in
acetic acid (20 nL). The resulting solution was
r erature fo ct on
saturald NHCO 30 i B oy s ed ovel A5 8 FLER b Sfaporated
to affold E20de piddlctpihich wasluswistirectlyse theareixt stadey nvik (LC-BIS, EBI-), RT= 2.46

- NaQ} éol&g nm.) and saturated brine (50 nmL). The organic
min ('\{I\lg‘)%% was dried over Na2SO4, filtered and evaporated

to afford crude product. The crude product was

(c) 4- I%Jﬁrbﬁwbs&ng( .5f7 éh%@t@ I3, b %yd:%hﬂ-ﬂﬂ%%% Wndﬂmﬁloﬂa (50

adi ent acetate in
Hydragipg BYdraiedO 0 el ééém&v%{kw 3deq M/ﬁe@x' % @ @fqﬂeif‘aofteﬁwacetv')
2,5- duﬂ@ﬁuylrﬂdpymﬂ@mca&boaﬁata (ABi(©e76@|1.34 raMoB TBadetic 26id 20MmL). The

resultlég ggju%ognl_\'va 5t|rregf érgowéﬁpp%r%\aq_lz %fog/zgjggﬁrff rf%_lgn Iy,}alxtu% v?os
evapotdied ®Hryngss and ed{sk@védSn HESAe-J200RIL), dnd8sasired s¢duentiatly with 2M
NaOHé(%?(z @D]ara{ éjgturﬁtefi bim% §(5(()) rEL Trge %rgamc Iaxﬁvr\gzi/srcﬁrbed gvgr Naz 05 yﬁltered
and eyqp@@d(]to@ffyqd)qﬁqxngpngénfr@ﬁ @rudgpr@dyct wps purified by ﬂash silica
chron@to@%pﬁ{/ Qimféﬁ %?éd ignt B .td 1 Gb%@@fhbb’dce%team Gdompsre: @ure fractions were

evaporgied o e §mﬁ%a@§%@ﬁ§w aea(bfﬁf& %"d bk qnf?&g % Yl

NMR {4000 d2 MeizhMepy) 5 18- @HasH 2160 () sf, @.aBIBHgs), 10437mm23| m), 7.25
(@, %Z)(\L/é,@ SQP ARy AL ORAN A AR 0 197 nt, 1.13

acet oxy(2-(di o-tol yl phosphi no) benzyl ) pal | adi um (0. 027
(d) 3- (?5 a m?e?hmgb ﬁ&ﬁy@%ﬂ%@%{d ﬁdﬁynd&z?ﬁwwﬁné}fwy/}iieﬁwsad (51)

4-(3- ereqatzmax})eS {gisaethyfed-dibydre1 rpvrrwa@ %elavr&?zw 2@%@0? @188g,
0.57 rﬁrﬁolmnﬁwvbeénurﬂ heXsRafBoh§IQuaneg, T(E@?ﬁwﬁbl)a‘nw dlﬁh@{r@[d)yﬁd)n AQ@ine

T
0 194 G0 S B e Ll i
acetoxtyi(2-{dio-totyIdhos phingd) berely i) gadiaditth 0.0 2% @ rG03vame ) sena s @pe tideskial a
mixtu}erb?d%géjn%o(ﬁ% rx\@sanﬁ%at’&t(f g n]iLg P{f%eé/ﬁé& ||Hg) gﬁcﬂavewfe The reaction

t e ‘'was cted tration
was heated) ébﬁﬁﬂi @rfpr\ﬁ@tr@lnut(esm the yicrgwayvg regotay ar'?E)COQ'ﬁ@ tijPP@dempe’a"Ufe

The réé'?:#&{ m4afFéWEY Ei‘RJté"J ol \Qat(ehésotﬂrﬂ_f) lah§ EtORE @OIndl). ahe ?m)bur@\mas
(0. 200 >100 %yield whi ch was used wi

itered fyquRbclir ThF AP ATFre AR PIXbDS 28R as EfF gD PH2 with
2M H@l. Ze rés&hlng $:>)e<:|paaélua(saiduecﬁéd by4fltieﬂ|o(| Arhshed witfl waser (50/mé)3 Et,O

(50 méb aridld?eg ém?ef Y u@? ton%W)EdligﬁE%Si}%% e i%l as é%ro%in %dr'(nb 26g, >100
% yieldMwiHich w@i&&sé@)rvnhc(tﬁfurther purification. 'H NMR (400.132 MHz, DMSO) 5 2.26
(3H, s471 ifwrr@ﬁ %}%29’6%@(]999%%@%8 Q—Fﬁp P@TQ’B—P%@ZW 08 @H, s), 11.93 (1H,
5). 128 S DB ALGMH ES(DRT= 3:4{ TR (M+H = 295.08)

H Benzo[d][1, 2, 3]tr| azol -1-yl)-1,1, 3,3-tetramet hyli sou
(e) 4- nglngeg)&g(gélgg ?:Qr g}?}]}%tesz(yX)S 7(Q/me7hyl 2% /I%/dro 1.‘3 -pyrro 023)4
djpyridaZir-5-orfe (B2apt hyl - 1- oxo- 2, 6- di hydr o- 1H pyrrol o[ 3, 4-d] py
2- (1Hréeq?§[5f]1 41 n]er}’ai%%f‘r?g )1 |1):P§Ebﬁrg}n%g@géfgr&ﬁﬂ%h%%ﬂ&Q'QFt)gosgp%}é%(o 179
g, 0. 420@@00@@0@@@%@2@@@%@!@11@@ -2 &I.’"Wflfoe‘tﬂwyfmﬁ[ﬁé dlryridazmn-4-
yl)mefﬁyl)bégiz&é a4 ) (0. '1]0636/"_0 $#2mhe)); 4-HBfokfpidribineqo. 843 §1d.9Nmmol) and

irred at roo
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tenperature for 5 hours. The crude product was

purified by preparative HPLC (Waters XBridge Prep Cl18
w@Boedosam, 5p silica, 19 nmdianeter, 100 mMmPCEGHRIVP/000181

usi ng decreasingly polar mxtures of water

(containing 1 % NH3) and MeCN as el uents. Fractions

contai ning the desired 5 cdipound were evaporated to

dryness to afford the desired conpound (0.054 g, 40.9

triethy({aoﬁﬁee{?;j 1) 17@%?%&?@8@%\%%& g?lrl\r/ml{_g ﬁh%ﬁt@B Séluﬁlosrbwi%stlsr)r%g @t room
tempeture3orZEh L, THe) grude pFOdcR Was piified by repagati9d HPLCHWatgrs XBridge
14 i 7. . .

Pr'ep 'é;ﬂé)é?l’s%gl’ug@) ?H_ZI‘I_f:la gﬁ;nj{'(il.ag%te , 11 Oél?né)le:n’agriq%?g (d%tf%’;sééi’y po!ar
mixturgs of water (vtaipBp 176 NRJ-and MECheselpants Fractignscantgining the desired
compid'_nh ?\:\fertz Ea\éatpﬁga;ed tio déyrnie(sj? trclaea_ffffdctgcra dgsireld cog\r;])gurr% (_0.05¢71_gd_40.9t% yield).
W (30033 z PSRy 190 1 SFAII o 3 PP £ (5 1 80p5-19
(2H, nd); §.25K3p6 3y, 4] (R, @), 3] 26r- FD(1HL My 4.00L(2H, 8), 318 ¢tH as)EL 2/{1H, d),
7.27 ('Hﬁgcﬁ; ?%Qrﬂaggi@l‘&% @?Q%{’?g%@?@ﬁ%&ﬁ%@g@ Esh), RT4%.38 min (M+H
= 395.08x0- 2, 6-di hydro-1 H pyr,rol o[ 3, 4-d] pyri dazin-4 15

yl ) met hyl ) benzoic acid (51)(0.091 g, 0.31 mmol),

4- et hoxypi peridine (0.044 g, _0.34 mmol ) and
() 4(3-(4-elbmyipiparidias-( wanoryienzyd-5 7-dimeiy-2ienflibygko-{ H-anrylolirtie
d]pyﬁ(?&wy.b},ﬂgsggpl ution vva3 sti r(rjed at room ]E_enger ature
2 nsebe S et 5 S S g B b efepmapy) 016
g, 0.45mnsdl) wascaddéd tandv( (87 adireetayl; 1-A@2, BadtitlydrogtHipyrralat8, Agllpyridazin-4-
o RS, AL 5 80T Tof WG anaBioc F0RAG 05 o an
triethytpaine 6U1Q70nha &Vr?dnmeb & RMB S Mid- ddretresuiting ﬁeb'gort Wagstigd @t room
B RO T N i RNl
XBridgg Prep GA8 QEfpicolymn, Sy sfica i digmetsl, §80 mmylepgth). 1ging Hf?feas'"g'y
polar MixBdes ofdvdrér (CdHthiniA 1%N8) and MeCN dsleliéntsrFractoriconihing the
desire?j)fbm’%b%r;'d’ \gl%rf Ea%ps%ite;toztgrynés% iclJ_l gfﬁodr% 1he'7_c‘1e%£ejcg %ﬁggalgéazg/g?’;zs %
yield) EBINMR (400-13R. N6i3z, DWISO) dvi-Fi1 £3H10)9 1.118)- .1.9954MONR @29/ (8 39)32:51 (3H,
0.2 BEH AR 00 S B P LB9LFo Pl . O i 1400 720
(1H, d), 7.27 (1H, d), 7.35 (1H, t), 11.08 (1H, s), 11.92 (1H, s); m/z (LC-MS, ESI+), RT= 1.53
min (M+H = 409.13).
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56 55 (a) nethyl
WaA2{0209383% 4- et hoxypi peri di ne- 1- car bonyl ) - 4- f | uBCDEB2I9YI000181
)acetyl)-2, 5-dinmethyl-1 H 5 pyrrole-3- carboxylate
(53) A solution of nethyl 2,5-dinethyl-
I—l-pyrrole-3-carboxy|ate(0%24 g, 3.56 mml) in
anhydrous DCM (10 nmL) was added dropwi se to a stirred

spension of alumnumtrichloride (1.078 g, 8.08

i n anhydrous DCM (20 nL) at OC, under nitrogen

The resulting suspension was stirred at 0C for 10
mnutes. A solution of the requisite acid chlyporide
[ prepared earlier; Qe stirring

o 1-chl o-N, N, 2-trij Al
) was_add ol uti on of
orp- A gxypi peri di

onyl )-4-fl uor
etic acid (1.000 g, 3.2 EEELIH anhydr ous 1
m.) at OC and stirred fog v hoursﬁ was added dgppmnse
to the stirred suspension at 0OC. The resulting
suspensi on was allowed to rmto roomtenperature and
then stirred at roomtenperature for a further 18
The reaction omconpl ete and 15 further
. @78 9 8.08 mmol) was added
and t hefsol uti on was/st rredjat roomtenperature for
hour. The re nxture was poured onto
oahd concent oe{ 5 M.). The layers
wer es separated and the aqueous | ayer extracted wth

o SRR o RSB B PR KSR

pyrroled3)cartamglatedb3r at ed NaHCO3 (100 nlL). The organic | ayer

A sold“?? %étﬁguzgéé 8|'}'n 1% %eﬁf(ﬁalr I@% (g'?)% §V§B@ Hﬁﬁcﬁ)qn taf=?hydrous

uct. e Cr u pur T
DCM (9 mig)| wastaddpd n@QW@ﬁﬁ@ﬁﬁvr@wmsw@ QE?IUmﬁ"‘@‘F Heh'ewie 6 Gt78 g,

8.08 rﬂrqgl%neénthy&ro@é@bm ©0iml) 'aﬁ@be&ﬁd&? nltﬂayéﬁ‘ Tthr@éE}Itln@ %Esp@ﬂélen was
rat ed dryness

stirred;at 05 Up ~C Mﬂ&émg%tp? d glu%oféhe rgemsn&/% ?ﬁl%&ﬁ?ﬂ&é P—feRWﬁg eaf’f1 ler; by
stirring 4@01oic3R, NVR#rimeBhy(prap- 1kenl1-dming 804428 nl, 323 Bimol)lwd#stadd2dHo a

solutlc?%?_' zl(g)(z} gn]o"' 1{'3[rdm% ﬁ?arbé;%la ﬂu@appgg %gﬁét%%mds(é ’09@93%1’%? mmol)
in anhyyiroug DG (104ni)at 0 argi-stirmey | for@. I’grgrsq waﬂad@gd drgpwge (o]_theHstlrred

suspe'ﬁllon <73t é?: ﬁ'ﬂe Fésum%ls&spégfs ibriwks alolved B &alnh-fo- B t&mberature and
24 WO 2009/ 093032

then qh(gepgd aggg@ggeroggg@le foga ft(r{gn)er 18 hours. The reaction was incomplete and
furtheﬂal(;ﬁnrmﬂr tﬁbm&wn eg |gd8 08 mhwdn)aﬁdwmba add flwlels@mﬂhewas/ht)rreﬁ at

room lfnmew?reag';’q fH%ﬁe nIéOU( Sﬂlje reactlon n’i) }</ture waJ poured onto ice (100 mL) and
concentrated HCI (5 mL). The layers were separated and the aqueous layer extracted with
DCM (2 x 100 mL). The combined organics were washed sequentially with 2M HCI (2 x 150
mL), water (100 mL), and saturated NaHCO; (100 mL). The organic layer was dried over

Exam

Na,SO,, filtered and evaporated to afford crude product. The crude product was purified by
flash silica chromatography, elution gradient 0 to 100% ethyl acetate in isohexane. Pure
fractions were evaporated to dryness to afford the desired material as a beige solid (1.241 g, 86
% yield); '"H NMR (400.132 MHz, CDCl;) 5 1.14 (3H, t), 1.42 - 1.66 (2H, m), 1.71 (1H, m), 1.85
(1H, m), 2.00 (3H, s), 2.32 (3H, s), 3.06 (1H, m), 3.39 - 3.52 (5H, m), 3.75 (3H, s), 3.93 - 4.02
(3H, m), .92 (1H, t), 7.07 (1H, m), 7.17 (1H, m), 8.43 (1H, s); m/z (LC-MS, ESI+), RT= 2.02 min
(M+H = 445 .24).
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Hydrazi ne hydrate (0.037 nL, 0.49 mmol) was added to
met hyl 4-(2-(3-(4-ethoxypiperidine-1- 5
W@ 200b098pB) - 4- f | uor ophenyl ) acetyl ) - 2, 5- di net hy| PAT/GB2009/000181
H pyrrol e- 3-carboxylate (53) (0.200 g, 0.45 mol) in
acetic acid (8 nmL). The resulting solution was stirred
at roomtenperature for 2 ddys. The resulting mxture
was evaporated to dryness and the residue was
azeotroped with toluene to afford a crude gum which
was triturated with a m xture of NWP, DMSO and wat er
(b) 4-(Bq4-gthorymiperiaitier carboryh-4wasrabehtydes, Bdinmphyi-2) 6t diltdra mH-
sh it.h et and dried under vacuumto give the
py”°’%’4a"§%’%ryé%n'éb°ﬁ%g%ﬂd as a white solid (0.112 g, 58.4 %
Hydragine hdrate XBi0BR/RL( 389 miad) waszaddenBopethy! 4:(21(8-(¢-Zthoxypiperidine-1-

carboﬁl)zﬁ,;léo}%ﬂﬂenm(ace@r) 4% _§i A’!emill m-ipyrlok)z-% c‘aﬂbo&ﬁfla@(&ﬂ(o 860 @10 45

mmol)gn agetic agid{8 n(LQ |_T he,ﬁesult@gzﬁg)l lgmwaﬁftwregi %Qomtqmpemt reéor9'27days
The relsliltilly mbdture 4va@ evapdrated Jo dryneks and thed@sifidd-vasthzeolrdpétirwihltoluene
to aﬁo?ma@ekéy?\%a&% w?% tr?t)éri‘steﬁ/&letﬂgﬂl‘r%}%fé of’ﬁ'nﬁ,)w%%n% wifter give a
solid whi¢tPwés3sdlldsted byfitrationewashiedevith-atizar od gtigd under vaguopte give the
e S GE Y i Ao o
1.11 (atdtthyll 294 (1pmy, 3-424 8¢ mb Rydi (BEr '|T‘v§l|1n@-(1H m), 2.27 (3H, s), 2.51 (3H, s),
3.04 (Wfth@)QLt) 3%d (bH%PQ%{‘(YH ﬁg &t (1 H2m$30b7r1(&t-|hy)l 457 (2H, ;) 7.13-
730 <a+af9ég§ﬂ%<um&ﬂa%4ﬁ1ﬁoszér§ doMs ESTnprT 1t e T 12

The resulting 20 suspensi on was stl rred at room

L S TR SN

pyrrole-35@riixylateTh® conbi ned organic | ayers were washed

Iodom\@ﬁr{ahe\(@b?ﬁ m£5(99(mn}n r e gsa"aﬁé’& t’%trﬁé’thgr4|-(ﬁfl3-@5-gth6§q)(§npe-rﬁiﬁe 1-

ani c er was

CarbOQX})airBV‘%{?@lf"V'%?CSM)@r%d'H\eﬂﬁfé1'ﬁ‘rpw%@ catgoxylate (58 (Brr9AgcP45
mmoly@ﬂdf&ﬁ§sfuhﬁé$r$Bhatef(b@b gS1.80 &fndtyih O @grnaphyne relsuuﬁngon

tQ 100% et h .
suspe RO AR R0 R R 8 0 Bcte REH Pl oo o
water @I‘A&mt)emhdratrecte@bwtla&tcmw(ém Svmguting CoriiBBedyorganic layers were

washé_/ld \ﬁg\d\)/atiﬂ'(gg %ﬁgé %}u Wﬁ% #R% %)1?_ 18 8qénr1: a)/eglﬂas E)led over

Na,SQ., Oiteredafd evaporategigo @ffeqd csyde ppodygt. (Thergrudy prO@chyaﬁ Bp.pf ied by
flash s°il)oa cﬁro"@té@%hf”llun@n g?rédlé@'d'toabo%%trg/lace(tﬁéhn iSdohexdn® Putel

fracthrhs Zv@(e&ya,ggratqggp gjyne%@rto afoq%t ﬁpﬁswe?mq_‘arm}a%é yglgg’w gn%rb(o 158 g, 77

%yuel@pl)m NMR (400.132 MHz, CDCl5) 6 1. 14(3H t) 1.43-1.65 (2H, m), 1.72 (1H, m), 1.85

(1H, m) é%s%,adi? %ﬁ@hpgf 5@%3%4 % ?]‘S]ﬁf % 3445 459?@9%9%%5@ 5P 3.91
(2H, 84» -TOPYHL o A.98 (1HOH 7 0HEIH, Hg)d? aE(We Whyfd/rZa(t-@-M% B8, RIT 2.15 min
+H ) was added to nethyl
(M+H 4(%%3?20()4 et ﬁoxypi peri di ne-)ll-
carbonyl ) -4-fl uorophenyl)acetyl)-1,2,5-trinethyl -l H py
(d) 4- (ﬁ@lého}yﬁﬁéﬁb@?éw 8drBortyDSi-flddPobkndy95,6,7- tAkethPie, 65y drok 1h-

i C acl he resulting sol ution was stirred

pyoig @%@@ﬁﬂe?"ﬁtn?ﬁ%)e for 2 days. The resulting mxture
Hydra\me hguaEo0 28 ahlt, 0.38 mymelswasadbedhe metyl 4122 (3ndethoxypiperidine-1-

carbo%@?-@ﬁ@%,r%%%@ﬂ',%5-%%&4R|%99&/r8%39§2rboxy|ate (55) (0.158 g, 0.34

mmol) in acetic acid (4 mL). The resulting solution was stirred at room temperature for 2 days.

The resulting mixture was evaporated to dryness and the residue was azeotroped with toluene
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to afford the crude product, which was purified by
preparative HPLC (Waters XBridge Prep C18 OBD col um,
W@GR008/09308a, 19 nmm di anmeter, 100 nm | engt h), usSPEIYGB2009/000181
decreasingly polar m xtures of water (containing 1 %
NH3) and MeCN as eluents. Fractions containing the
desired conpound were evap¥trated to dryness to afford
the desired conmpound (0.049 g, 32.3 %yield); 1H NVR 5

to affoi(_i4 %%’c%l%zew%c’t, R%lstg)éua(glplupﬁel yspwﬁp%éﬁV(eiHlﬁr% é&e’ztg’si{%@ge Prep C18

OBD ¢dbln, S} siliza,60® rid@Hdiansgter, 30D&M(Iéngdth), o3ing Be@&asird, padar mixtures of

water gcjoél]iﬁajf{niggll % 'n}-i% énc? @ﬁéﬁ :%s ’eﬁpfftsigr%?t'icfn%"ctht)amnﬁitgéf g%%_eﬁ/éﬁnpound
were gvgpeptedry drynegtordfiard the pesired £gmpaund (0049 Bx 3P eyiold); (H NMR
(400. 13240z, OB Hhk ReH Y, @.K.l@!rhrg n(?,\/ﬁfA@Y‘ﬂ-l,N@), 143 Eﬁa,ﬁn)q/.lae (F, m),

2.29 (%»8, s()gg.gq&'i'h%.os' (), 3 28 (§HCs) 2. 26 2H, )2 55 3R ), 3. 98 (1K, m)

4.12 (3H(3- 196 £ .28 (3H, In)( 41. MBI XY /D QIG-KISNES R, RI=DD NG njrpfMeiry=
441 1]z acetyl)-2, 5-dinethyl-1 H 15 pyrrol e-3-carboxyl ate
“(’B7) A solution of methyl 2,5-dinmethyl-1

H pyrrol e- 3-carboxyl ate (0.114 g, 0.74 mol ) in
Exam?Wrous DCM (5 nL) was added dropwi se to a stirred

uspension of alumnumtrichloride (0.226 g, 1.69

nmol ) in anhydrous DCM (10 niL) at OC, under nitrogen.

The resulting suspension was stirred, ap OC for 10

m nutges. A sol uti pvet he requisite chl ori de
Jared earlief™ hl oy o- N, N, 2 20\~
pr op=1=en- 1iang s’iogo*nm 0L6

was

QD
o
O
@D
oy
~—+
(@]
Vg
5
wn
=3
[
~—+
o
35
(@]
1

4- fll uor o- 3- (4-
net hoxypi peri di ne- 1- cachbonyl’) pMenyl ) acetig acid
(43)(0.200 g, 0.68 mmol) in anhydrous DCM (5 nl) at
OC and stirred for 2 hoyrs] was added dropwi se to the
[ [ t OC The resulting suspension
tY°room tenperature and then
8rataure for a further 18 hours.
Lon was inc nd further alum num 25
m%m(o. 226 g, l) was added and the
solewtion was stirred ats roomtenperature for a
further 1 hour. The reaction m xture was poured onto

ice (50 mL) and conc HCl (2 nmL). The
(a) Methyl 4-(2-(4-fluoro-3-(4-methoxypiperidine-1-carbonyl)phenyl)acetyl)-2,5-dimethyl-1H-

pyrrole-3-carboxylate (57)

A solution of methyl 2,5-dimethyl-1H-pyrrole-3-carboxylate (0.114 g, 0.74 mmol) in anhydrous
DCM (5 mL) was added dropwise to a stirred suspension of aluminum trichloride (0.226 g, 1.69
mmol) in anhydrous DCM (10 mL) at 0°C, under nitrogen. The resulting suspension was stirred
at 0°C for 10 minutes. A solution of the requisite acid chloride [prepared earlier; 1-chloro-N,N,2-
trimethylprop-1-en-1-amine (0.090 mL, 0.68 mmol) was added to a solution of 2-(4-fluoro-3-(4-
methoxypiperidine-1-carbonyl)phenyl)acetic acid (43)(0.200 g, 0.68 mmol) in anhydrous DCM (5
mL) at 0°C and stirred for 2 hours] was added dropwise to the stirred suspension at 0°C. The
resulting suspension was allowed to warm to room temperature and then stirred at room
temperature for a further 18 hours. The reaction was incomplete and further aluminum
trichloride (0.226 g, 1.69 mmol) was added and the solution was stirred at room temperature for
a further 1 hour. The reaction mixture was poured onto ice (50 mL) and conc HCI (2 mL). The
layers were separated and the aqueous layer extracted with DCM (2 x 50 mL). The combined
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| ayers were separated and the aqueous | ayer extracted

with DCM (2 x 50 nlL). The conbi ned WO 2009/ 093032
WERMPBPED9/ 000181 85 organi cs were washed  PCT/GB2009/000181

sequentially with 2MHC (2 x 75 nmL), water (50 ni),

and saturated NaHCO3 (50 nmL). The organic |ayer was

dri ed over Na2SO4, filteredd®and evaporated to afford

crude product. The crude product was purified by flash

organi et wiehed SRRAFHY v 2 H 20t P20, SPler chupls vyt

NaHOD; Y 5E®E). The afganic dayeeivhy tried ¢var Ba,SO,, filtered and evaporated to afford

o O e R BB s BN T
Oto 10@% HQAeindyohaxare. Puredractiorisi wkre evapdnteq wODynESS tavedford methyl 4-(2-
(4-ﬂu<§F9§' (@mé?ho}%éélendlﬁje PQarb&Wghéﬁyi é %Hnetl%)m Hnglgr%le(:ﬁH

carbogyla,tg Q233 9.95 % vig d@gs @ £ream sgyid. ‘331 WR((QQQ 13§)MH€ @%¢|()? 1p7-1.90
(4H, rh)) 1.98 (34 s§, 2.3, (3A) s) 3.0 (1H,Jm)H3.20%3H,&), R34 13.56 (31, m)N3.75 (3H, s),

s 4 33458 B T L T, Bt Bl s

ESI+)5RT= disaredimM+2=@3di1Bydr o- | H pyrrol of 3,
4-d] pyri dazi n-1-one (58) Hydrazine hydrate (0.021 ni,
0.28 mmol) was added to nethyl 4-(2-(4-fl uoro-3-(4-
(b) 4- Mefiuh@x%ﬂ Ifaethpwpvmﬂqmed rqgmvﬁmtpﬂﬂérw Ya@@é@twljz &diBy@ip1fét h
uItln(é solu |on

3
Hydrag g0 i G Gty DR e 0 BT iz Rt
methdx@ﬁnértdnrreg earuényl)ﬁhm&)am)pmsamhwo Hebyyroless caabekytatee(57) (0.108

g, 0. 2% lrrm]cg) |{1 acewﬁlag Qt rL? pﬁ'nde Lgt Cpg soﬁ:ltlgr(‘la t?rre%fart '?éﬂ_q%f:ernlfb%?ature for 2

pur I
days. (ThetresustingBniktd pewdy Qy@por@m t@Bcvnesﬂ %mirthe Bsidtie Was azedt®padwith

toluen%I t@gﬁérﬁ cru %%POJTB? WRRA WAL puHﬁédrk% di‘@rfd'r Re i%—gﬁ'l\c/‘ye(cvﬁl\%i@%rgprridge Prep

tures o er (containin
c18 QBQJ@?W@" Sersdiei *@rmmc%«"rm%tfernﬂﬂ "!m'énsia PFiE@d%eisdﬂﬁb\bQHﬁf
mixtures roﬁw@t\éﬁ@:@ﬁtaih 0 NF‘!E)YJB\@%GW a@élﬁ@rﬁtg Hri&ioH€ 8orit&ifling the desired

compﬂnﬁrtﬁievsr/ | 2 6poba qd tggiry(nfs?'?o qxﬁo¥d %l d 23| tle\| M?((S §§£%93(129 Q yield). 'H
NMR (399.902 8Hz, DMS0)5)1,.3@R(1217 m),3t#4 (1)) m) 2. &L(1(—Bh‘i,) 87 (181, 69, 2.27 (3H,

), 2&{;](85' )r@ppﬁlr{fﬁm)(:?’g%(aﬁzﬁ) %éé)z(zﬁgr'ﬁ‘ﬁ@z (}?%3%? 331_%(% ).4.08 (2H,
S), 7.8k 080 (@M, i), 19308 (11, 941194 (H, 8) MizfLE- MECEWS | R 44 e =
413, 36) 44 mn (I\/H'H = 413. 36) 25 (C) Met hy|

4-(2-(4-fluoro-3-(4-net hoxypi peri di ne-1-carbonyl ) pheny
| )acetyl)-1, 2, 5-trimethyl-1 H pyrrol e-3-carboxyl ate

(c) MdthA 4-(b-esinngb-B3anendtfbxdpiPermdine- D.cdbommphenyhacetdd ded-timethyl-1H-

thyl 4-(2-(4-fl uoro-3-(4-
pyrmolgs fﬁ%@ﬂ?ééﬁ@di ne- 1- car bonyl ) phenyl ) acetyl ) -2, 5-di net h
lodomgithabe KP. pg@ mb) G4@momh)ymsddded to Bty (@0248duo8d-@; 0. 23

meth%b% E% QQEFﬁ@%esu VBALRMRE Qirkdn P 4B Frrofd- 33('§arr95% \%et i57) (0.100

tln suspensi on was stir

g. 0. ZB@mﬁlk%\waéﬁlumamna@do 88s0-3TAEnalda EMFo§ Milas The resuiting
suspenBieR Wk &firfecedl foom temperature for 16 hours. The reaction was incomplete and

further iodomethane (0.029 mL, 0.46 mmol) was added and the suspension was stirred at room
temperature for a further 4 hours. The reaction was incomplete so the temperature was
increased to 50°C and the reaction mixture was stirred for a further 3 hours. The reaction
mixture was poured into water (75 mL), extracted with EtOAc (3 x 50 mL), the combined organic
layers were washed with water (50 mL) and saturated brine (60 mL). The organic layer was
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further iodonethane (0.029 nL, 0.46 mmvol) was added
and the suspension was stirred at room tenperature

WO 2009493082 t her 4 hours. The reaction was i nconpCBGB269/000181
the tenperature was increased to 50C and the reaction
m xture was stirred for a further 3 hours. The
reaction 35 nmixture was pou®d into water (75 ni),
extracted with EtOAc (3 x 50 nL), the conbi ned organic

o Y i Bt e g BB ves
purifid®y/ G2 6i0&H d00h&bgrapity, élutieigradient Nw2190%, ethyllacetatedn sabiexane.

Pure FXC%BIQJ @Er%%vg;go %trefi ?«{ ﬂzﬁé'sléCéf af?&@?&lé desirdd) ﬁafernﬁpé:s epfc%i}r‘l%gs gum

|ca C ronatogra uti on
(0.082)9 78 “brvieldy, méz (LGOS, &y REx 208 e (M-H SMERahe.  Pur e

fractions were evaporated to dryness to afford the

(d) 4-%?@0&%3 .9- %&E}k@l@%@/n%g?c%&%%mnéylgg@rﬁ %m(e%yaz g dlhydro-9 H-
pyrroliﬂﬂ -@Pyridazin{1dne (60) t -

b - (0]
Hydraélngéygrla?%[ ¢0‘b1§ tn§1L qg rﬂﬁ&%\ﬁh@%ﬁdeg ig &e?hat?@ Qﬁr}?ﬂgcpg ?Zy
metho«ypipmdiﬂaﬂazamonyl)oh@yomlwa pdrnedyhittpyrae-gGabouylae (59)
(0. on?r% Jogﬂmﬂio)) .N‘@éet.é‘é&#@% ). TRE heduitifig 68rufidh Whd Qi@ 3t fobm

peri di ne-1

temper@tgfeof@hg A3ysh Ihg rgatipg prixturg, wasmvaperaied H?/prymess and the residue was
azeoth}pBU Wtﬁ kfuehre Qe BIREY Yhuiab @rddagy) whith wae pQﬁfﬁadg)y fPeparativeBiPLC

wetegy X 8 £48 HEDL Tk, SHRUSR o 3 ashyacterrn S B v

decreasingly pelamvaixtupesagf ovaddr écbntainingy Y% détds) andiMedd asediertse Fragtions

I e
contaﬂrng%é Qgs}?rg gbrtnEan(ra é"%g?g %3@@%@ Cg‘#yr%é\ig)earf@'fﬁgg% swé@'@o?rl&ound
(4.00 @B8S @Blﬁ% yiglddimz (L§pM§» EBld, RTEO1.69in @it 2A427.100 mm
| ength), using decreasingly polar mxtures of water
(contai ning 1% NH3) and MeCN as eluents. Fractions 15
Exampit28ii ni ng t he desired conmpound were evaporated to
dryness to afford the desired conpound 4.00 ny, 5.49
%yield); mz (LGCM, ESI+), RT= 1.60 mh (MH =
427.11). Exanple 28 0 O HN, OOQ 0 SO NBC HN

HN
Naoeg\iovve 62 0 Mo

S
\Y ~ — —
F OMe

61

63 (a)
(a) Methy! 5-methyl-1H-pyrrole-3-carboxylate (61)
A solution of methyl acrylate (0.523 mL, 5.81 mmol) and 1-(1-isocyanoethylsulfonyl)-4-
methylbenzene (1.215 g, 5.81 mmol) in diethyl ether (16.5 mL) and DMSO (8.5 mL) were added
dropwise to a stirred suspension of sodium hydride (60% dispersion) (0.372 g, 9.29 mmol) in
diethyl ether (25 mL) under nitrogen. The resulting suspension was stirred at room temperature
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NH HNIT iNON F Ow 63 (a) 20 (a)
Met hyl 5- et hyl - 1H pyrrol e- 3-car boxyl ate (61) A
wa v of nmet hyl acrylate (0.523 ni, 5.81 nP@l/Bared/000181
1-(1-i socyanoet hyl sul fonyl)-4- nethyl benzene (1.215 g,
5.81 mmol ) in diethyl ether ;16.5 m.) and DMSO (8.5
m.) were added dropw se to8%@ stirred suspension of
sodi um hydri de (60% d| sperS| on) (0.372 g, 9.29 mol)
n

' ieth th i t
for 2 el | (R AR OIP G PRl O Rl R0 avers
separged ﬁﬁ@ﬁw’e(mﬁé% SCAceBIA0 E£,000 kSD ml&?thé@rgai’nd’iayﬂrswerﬁwmbmed
wasn 5188 Y11 b heOUSO!, B SRR B B ot
The ceuge PErstuelovag Rurified Q!)ﬂqsm silicg ghramptogtamby @g@nugeaqlw 81tg 40% ethyl

acetatéﬁﬁ RoR&ERE e fraBRAS el é\}%p%&%rto ﬁ%eé’g—tb affglrd| tRél d@éll%ﬂ

comphitE A NG OB LS W SO pie b HYR AT & M 456 3 2119 (an,

s), 3. X?J‘(BHIT?I@_IS aphyr;]) ElleJUI-QIFh)n)gs a?l(’ﬂ‘nis_) On/z (LGB, ESHY) R'5=t 1. 30 min (no
ace n i sohexane. Pure fractions were evaporate

mass e J(‘f?%fﬁeé}%s to afford the desi red conmpound as a white

solid (0.527 g, 65.2 %yield); "H NWVR (400. 132 Mz,

(b) M&W‘ﬁ(% {5 ) fiGord - (Q%tho%zl)lpeﬁdﬂ%1 (:%;Honﬁ%herl‘i\i/ggé”eé& s{l 5'71'yetﬁROr 1H-pyrrole-

3-carbpxggte {2 (no mass ion detected). 10 (b) Met hyI
A solufiof 3f rﬁéthjllwmemyﬁm 6ymé-b%bbrakyﬂzﬁé l(@hl) (@104 6.0 POMYto)) @ity drous

pom @ AER iR AdgRe Eme 18 g FbpShsich Alrndm Befitidé lodds o, 1.60

mmoIX|6 hhh)(dbodb(DICIg (1®OmEYatrdto| gndennittodend Toe eesulbid/b(<pention was stirred

at0° ct”‘@l ?ﬂi“or ! e S% l&%g%f tchlé é@%ﬁe%gﬁﬁaﬁ&@@nﬁ; d&J éHﬁl l(_)Lr8-N ,N,2-

trimethyipropt!-emel -aming4P-0AY mLo@ 68 mmevascadided tagy s@utmeqier(eﬁluoro -3-(4-
methm&pértdur{etﬁE’arB&y@Eh%bSé&’nc 4607056 &3} 68°m§1%|) 4 LrHyaRlus DM (5

1 isite acid lorid ared earlije o
mL) ah O'CANGh YIRS Far 2.NOLFS et AYISEhdBppWiseetn e SlifieHSUBRRNGi9 ahf°C- The
resultidg 88spErsiby was allewikded wafm o ®omUtbinpératire and then stirred at room
tempefatik o0 A UBe s fbers, The Baston yaR MAOTPISIeaNd it Sy o
trlchlogg:le 0. B8 gnh§9) minpl) wah pddesiend @MVl Bion mias stitred @ raon temperature for
a furttik 1 b 'Ifh%rregctlm'? H{l)ﬁkre\Wa% p%g%t Adnly |9@w0§'ﬁl_)ta91dtcgﬁc 8El @Y. The

suspenS|on at resu I Ng SUS Nnsi on
layersaygre ferpratgd aad thetaaU?w»teé ﬁﬁ@%ﬁdw@ '&HH @xen "&)1 e gombined
organk \Afem&\@dtsémlé‘ﬂyllvh? IwAHcaR g Mey, water (80U B), addSaturated
S | nc ete a
NaHCIE (S DT THE S e wes I vt = e AT By gPerAlgd to afford

crude poddutt. Aewasiegiroducewagpurified by flashpstica ichiroenatayraphg, elution gradient

Oto 166"/‘0 e[’-@[)acr]?{%?@ Wl%‘oh-glgner E’@f ?a%ﬂ%[g\@#ﬁ%%e@ %ucfﬁlgesg % Sford the

-deswed materlal as a colourless gum (0.117 g, 41.5 % yield); '"H NMR (400.132 MHz, CDCl;) &

1.44 - 1.77 (3H, m), 1.85 (1H, m), 2.10 (3H, s), 3.08 (1H, m), 3.29 (3H, s), 3.36 - 3.55 (3H, m),
3.75 (3H, s), 3.92 (1H, m), 4.16 (2H, m), 6.93 (1H, t), 7.07 - 7.12 (2H, m), 7.21 (1H, m), 8.82
(1H, s); m/z (LC-MS, ESI+), RT= 1.72 min (M+H = 417.20).

(c) 4-(4-fluoro-3-(4-methoxypiperidine-1-carbonyl)benzyl)-5-methyl-2, 6-dihydro-1H-pyrrolo[3,4-
dJpyridazin-1-one (63) -

Hydrazine hydrate (0.023 mL, 0.31 mmol) was added to methyl 4-(2-(4-fluoro-3-(4-
methoxypiperidine-1-carbonyl)phenyl)acetyl)-5-methyl-1H-pyrrole-3-carboxylate (62) (0.117 g,
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| ayers were separated and the aqueous | ayer extracted

wth DCM (2 x 50 nL). The conbined organics were
wor@bemosequentially with 2M HCl (2 x 75 nlL), RMeEX/6B2(05000181

m.), and saturated 25 NaHCO3 (50 nlL). The organic

| ayer was dried over Na2SO4, filtered and evaporat ed

to afford crude product. 8% crude product was

purified by fl ash silica chr omat ogr aphy, el ution

025 gl istc 559 (b Bathe ePUlng SRR iraT A am deppeatie for 2
days. dB®i reautingahieturealvasievaporatdddto idhymess gndithé Gesidlié wps aéotboped with

toluer%iégllag%.[r)ﬂ c'rl@egl%@(.u%é &ﬂicﬁ)%s%%ed%rg%}rgivg%%( (}N%Frz %Bridge Prep
C18 GBD colyrBpy, Spsyilica31 BBm.dignetsr, (18Hmmength) using Segraasingly polar
mlxtu:%s %Zwétlzr l‘c'onmnm?‘H "/JﬁHg)Qdﬂd I\ﬁn%GN Gs Sidehts. 1#ﬂactfo}15 cgntQing the desired

H n z
°°mp?tﬂé ASe eE@@#ﬁted Rﬁ‘yﬁ(ﬁs?? 3fiard thmmswedgwpseyg 0(%%2 9, 19.65 %
yield) 4AH(MMRI (400, 182V KA -DRESOYOX Y it PEH,inth, mS4 1116, an)h o8y [(JHanz Y17y (1H, m),

- et - -di hy - H Py, [3,, 4
225 @ic ¥R L. She ¢ as o RN BRI L 4 et 0 167024540 ™
7.19 (0 31), sl () Huel s 1e2RIGH, 8)o 1286 63, sk-ni/2{KA-MS, &ESH0- BT 439 min (M+H
_399%5 hoxypi peri di ne-1

- car bonyl ) phenyl )acetyl) - 5- net hyl -

H pyrrol e- 3-carboxyl ate (62) (0. 117 g, WD 2009/093032

PCT/ GB2009/ 000181 88 0.28 mml ) in acetic acid (4
Examiple 29 The resulting solution was stirred at room
tenperature for 2 days. The resulting noxture was
evaporat ed to dryness and the resgdue 3| azeotroped
' &h was
br dge Prep C18
190 mm | @ngt h),

ted to
dryness to afford the desired conpound (0.022 g, 19. 65?
4% "yield): 1H NMVR (400.132 Mz, DVBO) 6 1991 (1H, m),
1.34 (1H, m, 1.62 (1H m, 1.77 (1H, m, 2.25 (3H,
s), 2.96 (1 H m, 3.15 - 3.36 (6H, mM, 3.82 (1 H, s),
4.05 (2H, s), 7.07 - 7.15 (2H, m, 7.19 (1 ., m,

7.33 (1 H s), 11.22 (1 H, s), 12.15 (1 ¥ s); nz
(LCG-MS, ESI+), RT= 1.39 nmin (M-H CdQ L L5) -
Exanmple 29 O OCl OHC 00O O O ONWNN NCF
FOO ol N

65
(a) (Z2)-5,6-dichloro-3-(4-fluoro-3-(4-methoxypiperidine-1-carbonyl)benzylidene)isobenzofuran- -

1(3H)-one (64)

A flask charged with 5,6-dichloroisobenzofuran-1,3-dione (370 mg, 1.71 mmol), 2-(4-fluoro-3-
(4-methoxypiperidine-1-carbonyl)phenyl)acetic acid (43) (496 mg, 1.68 mmol) and Sodium
acetate (34 mg, 0.41 mmol) was lowered into a pre-heated aluminium block at 210°C. The
resulting mixture was heated further and stirred at 240°C for 1 hour then cooled. The residue
was triturated, with sonication, under ethanol (~25 mL) and solid collected by suction filtration to
afford crude product (128 mg, 16.92 %), which was used directly without further purification; m/z
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43 64 0 C NH iNC ON F 65 (a) (2-5,
6-di chl oro-3-(4-fl uoro-3-(4-net hoxypi peri di ne-1-carbon

W@ kgobesaoygl i dene) i sobenzofuran- 15 1(3H)-one ( GHJT/GB2009/000181
flask charged with 5, 6-di chl oroi sobenzof uran-1, 3-di one
(370 ng, 1.71 nmol ), 2-(4-f]uoro-3-
(4- met hoxypi peri di ne- 1-car bfghyl ) phenyl )acetic acid
(43) (496 ng, 1.68 mmol) and Sodium acetate (34 ny,

I [ - heat ed al um ni
oy BT RIS PGP, 5 e hesteg o) L oL
further and stirred at 240C for 1 hour then cool ed.

(b) 6,7- Bﬁhlbf%s‘&- -@g?%ﬁ-‘?@-%eyok}gfll egfdfgwg 1- HMrBJhgﬁgéHzgﬂMtﬁmaziM NSBH-one (65)

| ecte
(2)-5.§-flichioeer 3-thflyaso- 3#1*&*@%%@ nSrbeRTeenyf )Qgszymfneh@bgzzaf/aran-
1(3H) Mk ¢éu) Wy Qﬁzsimmgway, taMeh hh G whteF (2aL) andrN f\ll-dirﬂéthﬂfbrmamlde

(0. 50%[7:;) e %@?sg lng 81:? li’/élyﬁ\& 1§23 % é@g rg%lﬁél (%(gsra@ (6 logo " 1.65 mmol)
and thé-rdactibh ouas hdated td 1050C ovit8 Js(uzﬁmgﬁir 190 xyiputpe rMihdiresstibn mixtbye was
coole ld)ltlﬁg@ @4% %}gﬁtr ha*oarﬁllanag (s&ﬁ’d%c{ug&gg( ég?l)crt)igé I%I}J’a?ongtggff&rdftg% crude
prodU¢tbwhln!9 was puatifieg byifldeheilcal chisireatography: aiitimg wittspgat gthyl ogtpte. Pure
fractno@gevéré'@ﬁ {)Qra% tH'@R)nlasé"Qﬁi thé‘ké:‘sﬂjuh' @rlthr@lté&q}n‘aér élgthme\hé“éﬂd dried

for mam de

u"defrvﬁ%ttm o aﬁa&d e dssied fwrt?fl(*?' ﬁyaME? ﬁ%"dh% Paw?e 3@(% M'gki) nt! NMR
(400. mzamznmAS)O) andot haoraaaeh), on4m53he|atra);i 1172 -HOBQ 1w inh) 1.87 -

tir 0 e iL.on m xtyr
04 QLB 1 dh BB 120030 D, S5 4T m. 302
4.00 (tha) m)aét.’:‘éc(ZIbyS)sn% (1oh t)f 7.88 r a4b ¢2H tro), 82PdtHd, <) B4 (bide), 12.83

ash silica

(1H’Sglﬁr;r?%#%gng;§fl\,§§ﬁ I¥\’Eszu{tj"}%J gva?étihé)%%ga!t)) et hyl acetate. Pure

10 fractions vvere evaporated to dryness and the
ExampfSigdue triturated under diethyl ether and dried
under vacuumto afford the desired material as a white
solid (46.0 ng, 35 %yield); 1H NWR (40.132 MHz,
DVSO) b 1.40 (2 H I, ;
1.2 - 1./7%+H(1 H m,

+(1
<8. 49
7.26 (1 H, : : 3 ?
8.40 (1 Hz s), 12.83 15 (]ﬁsH s) 7 (LGTNB ES|+)
RT=2.13 (MH 464 & 465.9). Exanple 30

Cl

(a) (2)-6-chloro-3-(4-fluoro-3-(4-methoxypiperidine-1-carbonyl)benzylidene)isobenzofuran-
1(3H)-one (67) & (Z)-5-chloro-3-(4-fluoro-3-(4-methoxypiperidine-1-
carbonyl)benzylidene)isobenzofuran-1(3H)-one (66)

A flask charged with 5-chloroisobenzofuran-1,3-dione (313 mg, 1.71 mmol), 2-(4-fluoro-3-(4-
methoxypiperidine-1-carbonyl)phenyl)acetic acid (43) (496 mg, 1.68 mmol) and sodium acetate
(37 mg, 0.45 mmol) was lowered into a pre-heated aluminium block at 210°C. The resulting
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C O:HNC / F (7t / F43 66 67 NHC NH C \ iN
\' 1l iNFFN 681 69 20 (a)
W@ 2009093082 or 0- 3- (4-f | uor o- 3- (4- net hoxypi peri di PEF/GBR@PI00181
onyl ) benzyl i dene)i sobenzof uran- 1(3H)-one (67) &
(2)-5-chl oro-3-(4-fluoro-3-(4-met hoxypi peridi ne-1-
car bonyl ) benzyl i dene) i soben®®f ur an- 1(3H) - one (66) A
flask charged with 5-chl oroi sobenzof uran-1, 3-di one

it e fea G v gAR T SPRE YISk neT sool ghe segave wes

taken(ufp96 etimgnol 1~ BBMbrarid)dietind ethedaddeddc4 mt e The3@sulgnt ®lid was

colecii sl AGHEh e iR 2h TR 1850 SR R e Bl iy P sica

chrorwgmwu@et'maﬁ@ﬁ do 1100% FEPAGRdsabexgnee biragtionssf thesrgguired
omp@tndgiviid ha@éu foQyrREs toTJfférd B8 i RgDmer S L Bs HBe@é‘ solid (27.0

mg, 37 ”?@W%@pﬁh%&@fj Bl e%‘istﬂﬁgis&?{j?rg AT T BEL e 180 -

1.96 (THEmlj i3 128 €9 (s me PG, e) 3aad 432K e8), duS (81 (Heoh), 3.96 —
4.03 (th %W&f‘hs ?ﬁg@angﬁﬁ% e?é s bé’;‘lhﬁh@d} Sé‘tﬂ—?gg) 8.07
(1H, &, &Mﬂ(b'u dﬁ@/ﬂ\é-rCeM§v§§U1) Red. Q5dNth|'W@s1s& #b7.9Y fod 66 ap e beige
solid {)5‘9’@ rﬁ%@' & %?“ﬁfr\ﬁw@go@%sé NRE wsisald P'sé 2759&2%} $7871.85 (1H,

m), 1.8979.96 (1Hgp). B4 13- 19(1H1MB§-28 (%Hga 3 §5 +B.43{2H, 31(1)1§44m3 50 (1H,
m), 3.8519.00 118, my1¥.093112.5) (Bd# (1)) 1), B78G1H, d3), #F7((2H, dd)) 7.88- A89 (1H,

), 790 e e by it 18 ey, Wi e 4gB3 & 17y icn were

taken on@freétly tblthedwxi st8ged7 (1 H, d), 8.12 (1 H, d); mz

(LC- M5, ESI+),; RT=2.65 (M+H 416.1 & 417.9); and 66 as

a beige 10 solid (55.0 nyg, 87 % ; 1H NWR goo. 132
(b) 6-hipro-4Eiddiapron3-(4-met oxyplquydlggﬂ caffjonyljbepay!)phthagging HW2Hd)-one (68)
(2)-5- Bhliorols- 9fIU'or013 %m@ﬂqokﬂ/plﬂgndmg 11éarbon§l)ﬂe912§ﬁhehb)|sﬁ'l>enz%f@§1 1(3H)-
one (%6)9@3 g40(j§ n(rﬂol)_yvaﬁus&qn@gr{% waﬁr (1S§ mL)7an4Né\ﬁd|metr}yF2rmamlde
(0.5 mL) éad (réatbti withl Hydréziné n{ohohjdratd )35 i, @52 mmbl)8 Thé tedditing mixture
was S&éia%ésmq% Mﬁr i’ﬁ&‘%ﬁf%rb%?xtv%?{ \(I:Vﬁs Wer?eeJ\Q{d cﬁg{ed)wlth water (~5 mL)
and ngxturecxirgctedwith BCNE(Ztx by é;ompfneg b}ganlcs were evaporated to dryness to
afford@hé& By u@é 910)%gét4wﬁ| WEQ ﬁé’%llfééb%w}% P& Hﬁr_t(‘gwgferé XBrld§e Prep C18

- car bon enz azin -one
OBD pejymo 3541(54!&134 1Qp51r metery Q@ MHLIRYFN). yeipg geqregﬁénglylpolar muxtures of

water~(EchtAIRAY h %061 \and iadSto RilrilS PO 0SS lﬁébﬁoné'—&o?lwlnln@ﬂ@ de6iad
comph?r%_vggﬁggﬁ%tgq %ﬁ%\l\%g toS lajf?cp g {Leed%swed Watterelarxl ag a v?hltm‘ s)ohc?1 PI% mg, 24
% yield); "H NMR (400.132 MHz, DMSOQ) & 1.28 - 1.38 (1H, m), 1.40 - 1.50 (1H, m), 1.49 - 1.76
(1H, m), 1.83 - 1.91 (1H, m), 3.01 - 3.09 (1H, m), 3.25 (3H, s), 3.26 - 3.37 (2H, m), 3.40 - 3.46
(1H, m), 3.88 - 3.96 (1H, m), 4.34 (2H, s), 7.22 (1H, t), 7.35- 7.42 (2H, m), 7.87 (1H, dd), 8.02
(1H, d), 8.26 (1H, d), 12.68 (1H, s); m/z (LC-MS, ESI+), RT=2.24 (M+H 430.6).

(¢c) 7-chloro-4-(4-fluoro-3-(4-methoxypiperidine-1-carbonyl)benzyl)phthalazin-1(2H)-one (69)
(2)-6-chloro-3-(4-fluoro-3-(4-methoxypiperidine-1-carbonyl)benzylidene)isobenzofuran-1(3H)-
one (67) (25 mg, 0.06 mmol) was taken up in water (1 mL) and N,N-dimethylformamide (0.5 mL)
and treated with Hydrazine monohydrate (20 pL, 0.41 mmol). The resulting mixture was stirred
at 105°C for 1 hour. The reaction mixture was cooled and diluted with water (~5 mL) and
mixture extracted with DCM (2 x 5 mL). Combined organics were evaporated to dryness to
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25

(0.5 nL) and treated wth Hydrazi ne nonohydrate (35

pl, 0.72 mmol). The resulting m xture 20 was stirred
W@0020%03F or 1 hour. The reaction m xture was BODGBA009/000181

and diluted with water (-5 nL) and m xture extracted

with DCM (2 x 5 nL). Conbi ned organi cs were evapor at ed

to dryness to afford the c?lude product, which was

purified by preparative HPLC (Waters XBridge Prep C18

D I 5p..silica, .1l di
st P50k P ity b P R RS P G HRbRR s e
OBD ¢atamn,diursilicg, 19 monMdiBhetem dOGoet length), ubiag decredsirgiyt solar mixtures of
water &ﬁ'lglﬁlﬁé]?"/ 9\9-% gﬁd‘éé&’orﬁtn@ aQ% e'ﬁ%d F%@t.@%’&%ﬂ\% V\ﬁé Qeswed

ne to af red
comp@s@dafvem FV@%QJPQ’ to q'rnr;iﬁ@ affoqd thedepisgcpatena) aRII@RV’('t#(ﬁQﬁ"l@@ mg,
39 % %@6 nm é&)oh 33811z, bl\,%b)(ali'bs lTi 35 11+410n) 14099, 4©J(Hr| ), 1.67 -

1.74 3Hgo). (1 sz 1 %&Hsmi.@r%%-'_? ogsm g1) 2%26 falgi 8 3?95,;'3 qﬁéHSmh@ 39 -
3.45 (1H3m}G.88L 395 (TH, m3.4888 (2H3s)0B.2@ 11HH.Y), M)31 (41H3H) (288 - BH2 (1H, m),

2 7 -7 [
7.04 (g qedyrh by o'y e r vz (o Py GRS, FoumiTl anen
430.7.LC- M5, ESI+), RT=2.24 (MrH 430.6). 30 (c)
7-chl oro-4-(4-fluoro-3-(4-met hoxypi peri di ne-1-car bonyl
) b?‘enzyl ) pht hal azi n- 1(2H) - one (69)

Examplg 3%. chl or o- 3- (4- f | uor o- 3- (4- net hoxypi peri di ne- 1-carb
onyl ) benzyl i dene)i sobenzgi uran-1(3H)- one (67) (25 ny,

O:D6 mol ) waskt aken |n.*\Nater (1 nL) and
K, N-dmsthyl ffor mani de rrL)0 and treated with

azbme’ hydrate (20 ’ ;E nmol ). The
;ingm ure was stirrethe3 05C for 1 hour.

The reaction mxture was cogled and diluted with water
(-5 nm) and mxture extracted with DCM (2 x 5 nL).
(a) 4-Ccrtterhbatoxyoipentios- Twartongl-difiuerabertyphtbialgzied €H)-9n§\(¥0) A solution

of 2- ﬂ@&@@@@&@ﬁ@f?ﬂé%ﬁﬂ%éuﬁg d)%iethy%e@!ofcoécﬂ: { Pﬁs@%@@ 18 mmol)

roduct uri f reparat |
and 4 tebaipw/PiRSRIAR 50 22 meR Nt AIRRYIBEstamIdeds mibwasreated
with tﬂBthEi’ﬁlﬁé (0.7800mDTB. 3&M@ol and mwmoﬁ@waawmg NyN'Retr&methyluronium

nevel bRl 143 23 iRl TR Ebn bRl ufitngo eranven

tempelatsier avernight rfihe ueattior mixtee ayas ipatred ontw whtgm(e880 mb) arfdfresudtant
solid Jon&ft%fw glﬁqﬂm %‘fggénf %ﬁemv‘gﬁogﬁg%%ﬂ@e Iolgdé}ag w{ﬁg 3\%(4 f'g'nf ied by
flash W)ca chrogmtagramhy( glppoqgradlgnt@ﬁo 1@%7met(1§nql.||n gdighlorgmgtbane. Pure
fract:o]as %ré élva raf8d to %ry%@ss ar;%sL diRed Uhdéd vaBlium & ford i, de§|}ed materlal as
a whltefolﬁ (4ﬁ? mg44é§ /tyg?d S'j' N%;Q Q@%C% Ml}zt, SMS?)?ﬂ %?9,!_-‘ s)da)1 -1.38
(2H, m), 883~ 1.6042H (ri), H,70m1,77 (THO), 3102H,3. {1 H, By), 03316( -13.28 (284, m), 3.70 -
57 82 St ongt Kedd'l Tha (05, P VR il g g 42
m), 7.81 \7.90 (2H m), 7.97 (1H, d) 8.27 (1H, dd) 12.56 (1H, s); m/z (LC-MS, ESI+), RT=2.13
(M+H 438.2).
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~OHI \ aOk HF 70 (a)
4-(3-(4-tert-butoxypi peridi ne-1-carbonyl)-4-fl uorobenz
W@ kgopladear azi n- 1(2H)-one (70) A solution of PCT/GB2009/000181
2-fluoro-5-((4-oxo0-3, 4-di hydropht hal azi n-1-yl)nethyl)b
enzoic acid (1) (650 ng, 2.18 nmol) 15 and
4-tert-butoxypi peridine (358 ny, 2.23 nmmol) in
N, N-di net hyl acetam de (11 nL) was treated wth
Exa trlig hyl am ne (0.750 nL, 5.38 mml) and
"B'%ehzot ri azol -1-yl-N, NN , N -tetra-net hyl uroni um
hexaf | uor ophosphate (1.15 g, 3.03 mmol ). The resulting
m xture was stirred at anbient teperature overnight.
The reactign m xture was poured onfto water (-200 ni)

tp,{,afford t he crude
purified by 20 fl @h siTTca chfons
gradi ent 2 |
fractions we $
vacuumto aftqe#él the desired nateri a
solid (460 ng, 48.2 %yield); 'H NVR (400.132
DVSO) b 1.14 (9H, s), 1.19 - 1.38 7(2H n), 1.53-
1.60 (1 H m, 1.70 - 1.77 (1 H nm, 3.02 - 3.10 (1 H,

(a) 4-l§-[4-[62-methylpropas-2¢yexylpiperidiner bearbgnyllphegnyiimethyl-2Hphfralazin-1-one

(71) 4.10 (1 H m, 4.33 (2H, s), 7.20 (1 H, t), 7.31 -

7.35 (1L H m, 7.38 - 7.42 (1 H 25 , .81 - 7.90
To 20(ni Hal WS adﬂ_eg -;5-[(410)1q’-3l-a§>t1th§g§|7~1(yﬂnﬁrhyatggn’zmi fcigg1 t()g_50|_r|pg, 0.178
mmol$) To tisZvdslddddPN, NEGimethyldgdtamide3(2 niLlytad 45Ethy?amind\Q0 pL, 0.445
ot B2/ 095032, POTI CRROGIL 000TET, 02 Bl 32, 9,8k
N,N,NAN[-{eBa{mkthy(i2emieh mgkgfluopphesdhiie) thisydohitipe mad ialse-allevesdt toatir for a
furth% ils]gﬁﬁlﬁmg%’ lA]a%g}(teigX loa 4-&§&mm5%i—£9l}b}%ﬁmriéné Z)Jt)ro%?or%g%S mg,
0.1783n1 ¢4 -iroN iN-Gimethiytaaetiaenider(1 nly | naldti¢thyldrion £26 i, @d72mmol) was then
aadeq R 4 sslon 8 Gy, pr e 92 0B BStere i e b
prepagatiyg bIPLgrie piford the desitek eamrouigiamZ| (e BSh+)sRTF1.7o(MEH 420.4).

m ns before addition of O benzotriazol-1-yl -
N. NN N , N -tetra-nethyl uroni um hexaf | uor ophosphat e,

15 Exampig 33 50| ution was al so allowed to stir for a

(0]

oy
o)
N
Z 0
Ly
N N
g LT
F o)
N
9y 72a N/I
F o) “~

2a 0

CLr
N
Z o
N
R
F 0

72b-d




10

15

10 further 5 mnutes. A solution of
4-1 (2- et hyl propan- 2-yl ) oxy] pi peri di ne hydrochl ori de
W@ 2894098032 0. 178 nmmol ) in N, N-di net hyl acet am dePCI/GBR00Y/000181
and triethylamne (251, 0.179 mvl) was then added
and the reaction left to stir at anbient tenperature
for 2 hours before being pl#dfied by preparative HPLC
to afford the desired conpound; niz (LCMs, ESI+),

@+ o/ Py 2Py BEORASE TP o

phthalé2in-1eoné((724)09/ 093032 PCT/ GB2009/ 000181 93 (a)

Asoluﬁor[a [)A%Iujjéj L[gﬁlg%rgﬂl-@tyﬁﬁ%w %ﬁ[ edfﬁg%g?rﬁ/g W%E@}IL gﬁfhalazm-

1-one 21 F0Mmgi bfnnagl)uaél N dlmethylacetamlde (1 mL) was treated wit sodlum
hydrig@(6d%4 irf ||nhh%FéP oif démay@ﬁwmmo%ha tHeadkiof wab%wét.}rnﬁeawhhem

mpeR e RR S Bt SopAsc et bR s (R o)

was tHeyididde afdbbeoreattion medurk sealéd inth Smitgowdvetobe, eatkd teafd°C and
held a'i E\F ereng)]?z%alél?rg fcy\%o sgé ndg' Eaefr &)% ar?g[ to%%le%mempe?g&%r Eﬁwg Tfixture

rvescence e s
was tr@nfnuutnercbbsa;rﬁmrhwemﬁhcdhowqdltae desired materiatmpk (LC-Wss ESI+),
RT=45 ad¢ed) and the reaction mxture sealed into a

B?mgmave ube heated to 170C and held at that
tenperature for 250 seconds before cooling to ambient

(b) AnaRIBEY Maiples The mi xture was then purified by

tive HPLC. to, afford the i.red terial
Using R ot palgae}s e e Ton s, 4TRGBS ieRyaigRithe 1
carbom)t)ahmyﬂmetﬂalmgl phttratdzine tlosenwb® gpacted twdthttiad prdersiate fhedbpyridine at

170°Cf & 13%% te [ahé {J grb9|pf p%ﬁut)%ﬁﬁﬁféwbﬁ& 'tr‘?é r%ﬁuuﬂed compounds.

car bonyl eny azi n- -one
reacted with the appropriate fluoropyridine at

NH
ZN o
L
R
R Purity | RT (min) | M+H
*\O
72b NZ | 98 149 | 4773
X
N
72¢ N~ 98 1.44 473.3
X
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15 170C, for 10 mnutes, and purified by preparative

HPLC to afford the required conpounds. N\H N ONR R
WE0009308T (mn) MEtH *~O 72b N i | 98 1.49 47FCBGBE009/000181

72c N1 98 1.44 473.3 WD 2009/ 093032 PCT/ GB2009/ 000181

94 O72d Ni 96 1.43 473.3 Exanple 34 OO IINH 1 NH

| NNO\ NO OHNa iNNO@% 73 (a)
4-((2-(4-tert-but oxypi peridi ne-1-carbonyl) pyridin-4-yl
) methyphthalazi-A—2H—enre{(+3)—5—-A-selutioenr—of

4-tlert - but oxypi peri divge hydrochl ori de ([227 ng, [1.17

)l ) and trijethylamnge (0.327 n, 2,35 mmpl) in

N, N di fé€hi f or mani deN(3)nL) was addéd ijn oh porfq?’o:h
toja stirred| soluti
4- (| (4- oxo- 3, 4-di hydr opht hal azi n- 1- yl ) meit hyl ) pi cjol i ni ¢
acid (5)(300 ng, 1.07 mmol), Triethylam ne (0.327 nL,
2.35 nmol ) and

Examplesthzot ri azol - 1-yl - N, N, N , N - t et r a- met hyl ur oni um
hexaf | uor @phosphate (607 ng, 1.600mvol) in

The 10 resulting

E

sol ut dHstirred at 25C hitlrs, then The
crud ) e was_purified b D drative HPLC
(Waters XBri Y ep C18 OBD col u 5p sjlica, 30 mm
di aneter, 3 &hgt h), using degreas

Sasi Mg ol ar
m xt ures of er (containing 1 %N and @as
eluents. Fraefions containing the déired cofpo@nd
wer e evapo(rft ed to dryness and |yophj,ised to rd
t he desired conpound as a solid (250 ng, 55.7 %

0 -0 oo DAl et a8

A soluidn bf 4-tgt-buBoxyBiperidBne2idydfdtinjoridg (227 mg, 1.17 mmol) and triethylamine
(0.327 mL, 2.35 mmol) in N,N-dimethiformamide (3 mL) was added in one portion to a stirred
solution of 4-((4-oxo0-3,4-dihydrophthalazin-1-yl)methyl)picolinic acid (5)(300 mg, 1.07 mmol),
Triethylamine (0.327 mL, 2.35 mmol) and O-Benzotriazol-1-yl-N,N,N',N'-tetra-methyluronium
hexafluorophosphate (607 mg, 1.60 mmol) in N,N-dimethlformamide (3 mL) at 25°C. The
resulting solution was stirred at 25°C for 4 hours, then The crude mixture was purified by
preparative HPLC (Waters XBridge Prep C18 OBD column, 5y silica, 30 mm diameter, 100 mm
length), using decreasingly polar mixtures of water (containing 1% NH;) and MeCN as eluents.
Fractions containing the desired compound were evaporated to dryness and lyophilised to
afford the desired compound as a solid (250 mg, 55.7 % yield); *H NMR (400.132 MHz, DMSO)
51.15(9H, s), 1.25-1.40 (2H, m), 1.56 - 1.63 (1H, m), 1.71 - 1.79 (1H, m), 3.08 - 3.23 (2H, m),
3.44 - 3.50 (1H, m), 3.71 - 3.78 (1H, m), 4.01 - 4.08 (1H, m), 4.40 (2H, s), 7.39 (1H, dd), 7.48 -
7.49 (1H, m), 7.83 - 7.87 (1H, m), 7.90 (1H, td), 7.94 - 7.97 (1H, m), 8.28 (1H, dd), 8.46 - 8.48
(1H, m), 12.60 (1H, s); m/z (LC-MS, ESI+), RT=1.67 (M+H 421.5).
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3.44 - 3.50 (1 H m, 3.71 - 3.78 (1 H m, 4.01 -
4.08 (1 H m, 4.40 (2H, s), 7.39 (1 H, dd), 7.48 -

W@ 2009/09303H, ), 7.83 - 7.87 (1 H m, 7.90 (1 PT/GB09/000181
7.94 - 7.97 (1 H m, 8.28 (1 H dd), 8.46 - 8.48 (1
H m, 12.60 (1 H s); mz (LCM, ESI+), RT=1.67 (MtH
421.5). WD 2009/ 093032 PCT/¥B2009/ 000181 95 Exanple
35 OO NHNH NIiNO OOHN FOH 745 (a)

(4-fluoro-3-(4-hydroxy-4-methyl pi peridi ne-1-car bonyl
Exam)p'%ghzyl)pht hal azi n- 1(2H) - one (74)
O Benzotriazol -1-yl-N,N,N , N -tetra-nethyl uroni um
hexafluor;ohosphate (572 ng, 1.51 nyol) was added in
one port|

nto

gn-1-yl)nethyl )b
nd triethylam ne
ormarr@)de (3 )

was stirreo bar 10 mnutes utnon™Sof
4- met hyl pi pe n- 4- ol hydrochlorlde ‘ ng, (1.0
yeam ne (0.308 nl, 2.2 '

N, N-di met hyl fornanide (1 nl) was added dropwi se aff
the resulting golution stirred at 25C#or 2 hours.
The reaction m xture was diluted with DCM (100 ni),
and washed sequentially with water (3 x 50 nL) and

(a) 4-§@ﬁdéf@§ h}?&rb)@ezx bw@@:ymp)endfﬁéle &F&)?Wﬂénkﬁ,w?gha)é@ﬁ 1( d)L&ﬂ’e (74)

0 5T N S SR r a7 phoRst
was adiléd iarome XBrtiod ge2- H’u@p—S@l@oM{dﬂiydmphthﬁlazm1I-y|)trraa,thy])9emmc acid
(1) (368 BBE4 81 modd) anﬁ‘??uetﬂzyg%ﬁubg%onl3¢]§h[l‘g% ﬂmfoﬂ% (At RErmamide (3
mL) ae%i’@mrsier arFaipatriospiere Jiedestilting splyorwas stisgd@d AP éuler 10 minutes.
A sollifoh of @W;ﬁﬁe‘?ﬂmt@oldﬁb!ﬁ@ﬁlﬁnaé)ﬂ 84 fr%r 4.ob rr‘rﬁnéi)%ﬁlcf tA&thylamine (0.308

mL, 2?2388;1%_%@ h?/azd'mmﬂ@'mem@eié n‘(LzHas gsigédiérgygmse g_nd4ﬂ;1e (qprqltlng
solutltb'ﬁ stirred 20 25°CHoPB hut], Thereactiod Aixtdid,was)dilutéd 4vith Dl’:M‘IUOS)nL) and
wash?ﬂ seqygét?llY mntl%vh}e& 33 )%L 96 %rl%rlod #turta%ﬂj%m}e ég) rfll1)4'%_|1e( %r)gamc layer was
dried 8ve? MdSD,Hiltegkt) andmaﬁtﬁat(edl td-affad crude prqdu@; WBich waShpuijfied by
prepag%v& E@?C((b@é@éggﬁlr (@e Pr%cqggﬁd)g&&ﬁ@ EP C;T{ 93?9089'/ o%métérl 100 mm
length), using decreasmgly polar mixtures of water (containing 1% NH;) and MeCN as eluents.
Fractions containing the desired compound were evaporated to dryness to afford the desired
material as a gum (94 mg, 23.63 % vyield); 'H NMR (400.132 MHz, DMSO) 5 1.13 (3H, s), 1.29 -
1.47 (4H, m), 3.20 - 3.28 (4H, m), 4.32 (2H, s), 4.41 (1H, s), 7.19 (1H, d), 7.31 (1H, dd), 7.38 -
7.42 (1H, m), 7.83 (1H, td), 7.88 (1H, td), 7.96 (1H, d), 8.27 (1H, dd), 12.56 (1H, s); m/z (LC-MS,
ESI+), RT=1.45 (M+H 396.4).
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--~N~~0 NONO775 01 78 OOl QO\N HOIIl HN\g
\/> N79 NOO 76 1 €& OTf NNH NHINN \V I i NN
wQ@70080930&2 F O F (a) Tert-butyl PCT/GB2009/000181
4- ( 2- nmor phol i no- 2- oxoet hoxy) pi peri di ne- 1- car boxyl ate
(75) 5 Tert-butyl 4-hydroxz$|per|d|ne 1- carboxylate
(10 g, 49.69 mol), tetrabut®| anmoni um
hydr ogensul fate (0.844 g, 2.48 nmol) and
Examal. {g(aro-l-norpholinoethanone (8.13 g, 49.69 mol)
MRIG¥® added to tol uene (75 m) to this was added NaCH
g, 400.03 mmol)

(20 in ter (45 nlL) dthereactlon
K%stirred at 2 e,r/ﬁfﬁQﬂQw The reac
uenched W th wager] (10Q_nf), exrract@ EtZOkQ@
){5 t he Jf § gani g | ayer was dried over

ered and evaporated to afford a\/\hlte SO|Id

was redi ssol ved |In DCM and evaporated cdarefully
to give a yellow gum?' di et hyl ether was added
fol |l oned by iso-hexane until a cloudy sotgt( h/ﬁqd/
observed. The systemn tirred to aff a soli
whi ch was col | ec@/by f I§\rat| on and dried 7Punder
vacuumto give eesi r es-Tonpound as a white solid
(15.30 g, 94 %yield); 1H NVR (400.132 Mz, 3) b
1.45 (9H, s), 1.58 - E.49 m, 1.72 - 1.6 (2H,[/\
m, 1.89 - 1.82 (2H, 15 n)if?ilz - 3.06 (2H m, 3
- 3.54 (6H, m, 3.68 - & 4H, m, 3.80 - 3.72 (1 H
m, 4.18 (2H, s).

o (
1- nor phol i no- 2- p|er| din- 4-yl oxy) et hangi \R)
Tert - but yl
4- (2- nor phol i ’§<oe k x73;) pi peri di ne-1- carboxyl At @

(75) (5 g, 15.23
propan-2-ol (30 ni, .
stirred at 25C for F

(a) Tert-butyl 4-(2-mormholino-2-oxoethoxy)piperidine-1-carboxylate (75)

Tert-buty! 4-hydroxypiperidine-1-carboxylate (10 g, 49.69 mmol), tetrabutylammonium
hydrogensulfate (0.844 g, 2.48 mmol) and 2-chioro-1-morpholinoethanone (8.13 g, 49.69 mmol)
were added to toluene (75 mL) to this was added NaOH (40 g, 400.03 mmol) in water (45 mL)
and the reaction was stirred at 25°C overnight. The reaction mixture was quenched with water
(100 mL), extracted with Et20 (3 x 75 mL), the organic layer was dried over MgSO4, filtered and
evaporated to afford a white solid. This was redissolved in DCM and evaporated carefully to
give a yellow gum, diethyl ether was added followed by iso-hexane until a cloudy solution was
observed. The system was stirred to afford a solid which was collected by filtration and dried
under vacuum to give the desired compound as a white solid (15.30 g, 94 % yield); '"H NMR
(400.132 MHz, CDClI;) d 1.45 (9H, s), 1.58 - 1.49 (0H, m), 1.72 - 1.61 (2H, m), 1.89 - 1.82 (2H,
m), 3.12 - 3.06 (2H, m), 3.61 - 3.54 (6H, m), 3.68 - 3.67 (4H, m), 3.80 - 3.72 (1H, m), 4.18 (2H,
s).

(b) 1-morpholino-2-(piperidin-4-yloxy)ethanone (76)

Tert-butyl 4-(2-morpholino-2-oxoethoxy)piperidine-1-carboxylate (75) (5 g, 15.23 mmol) was
added to 6.0 HCI in propan-2-ol (30 mL, 180.00 mmol) and the reaction was stirred at 25°C for
2 hours. The reaction mixture was evaporated to dryness and the crude material was purified by
ion exchange chromatography, using an SCX column. The desired product was eluted from the
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30

35

2 hours. The reaction m xture was evaporated to

dryness and the crude material was purified by 1ion
wWe@2@barsye2 chr omat ogr aphy, using an SCX col um. PAH6B2009/000181

desired product was eluted fromthe WO 2009/ 093032

PCT/ GB2009/ 000181 97 col unn using 7M NH3/ MeCH and

fractions were evapor at ed tY dryness to afford a

yeI | ow gum The crude product was purified by

[ ]
cotunffSpii M e TosTafuerd Yairhdfh diyak 10 ferk 33kaw qum
The cuwk poeduetswascpunifi QdLb)Q@&lllgtlorsﬁ 0172),m9arep@|93ctlrrg|-#aums that distilled at

155° dt%‘%gr %ﬁﬁe B%redgggra ada &olén?rless% I b?é‘td 581 %]y Q@) ‘H NMR

(400. 13 Midz, £Cls) § 1459 7(114«ngrmn) 139631.8 gzrg;@w)(zlﬁﬁ gr)ss (gsm) 3.10 -
3.04 (QHGﬁ) (343ld 393, (14; Y, 3(623"1356i4FNH) PTOL D67 @H N7 (2B, s); NH

% fluoro- 3- (4 (2- mor phol i no- 2- oxoet hoxy) pi peri di ne-
pf°t°'1"‘ SPBonyl ) benzyl ) pht hal azi n-1(2H) - one (77) 10
2-fluoro-5-((4-o0xo0-3, 4-di hydropht hal azi n-1-yl )nmethyl )b

s S A ek s e R A
one (f) 0.67 mmol) and 2-(1 H
2- ﬂuoR%l((QIoQéth d?hy%}édh'tr%lé%in ﬂ-zsl)(&méth%)bleni’m@aéu@hf) mbhy bY %Wdlm

fl
morpliRias 2R BRI pR e ihanane, (765 (- 135 Oyt es B DA
benzo](cltﬂ[ﬂz:]{i?]trml 10p1Y6171, mmbﬁal?étdyltsbfﬁonwmeﬁama;dw&tém 21551 0.67 mmol)
.0r en wa S
were giptoived IPHME ([0 34 Hies RiseR LRPEA Y P &E SEVRFRD AR he
reaction waestjpredderct honvas Tinusalfent dad pvapostert tatdrinessmiddhe \gamewas
dlssolel(gf |'n%g§toﬁ> fr %q\]rnﬁl @RD cﬁﬁi)le%ucapaébdrf@@b &%PMwe HPLC (Waters

usi ng decreasin

XBridgs RIeRICiS QD g, f(tt%'w@ai%mﬁgd'qm%?mﬂ%? e erBoiisig decreasingly

polar BhHUAES & wéférqsédtm.ﬁg q%rwﬁg) réhﬂl met:lmsas éi@éﬂtsf ‘F%cﬁ@rﬁ@éﬂd\f%mg the
wer e evapor at ed (%ness

desw%g}ppl‘ﬂ \ggrengﬂr@tg ]t gjmpes(séo 2@ 31 cgaglr%d g}?tsénilﬁsmne foam
(0.214 4 @2.81B2 "NMINMR @DCI13R MHZL OBCI;) 51.683 1(43 (4H, m),, 1.75 7667 (2H, m),
186 &‘ 765%1‘42@) 1?8’ éa%éﬂs%)ﬁ 16 7§oéﬂ1é-l;'m)"%5§ %_?H #&( §Q12 58
(2H, m), 3.788 3.6625t, m) 4.13. 3299-(18 @B 4H2HNg), 4.47 14‘* s).3 1H1Y), 7.32 -
7.26 (bh rﬁg 7.7%--¥%d@H, mﬂ)& 4t 8214 g?ﬁm) $90. 517(192%%#7' brdad p(est?aue to

rotamggs; ’"izd‘-%i"'%f )B)T”%W”BPB d peaks due to rot amer s;
mz (LCMS, ESI+), RT=1.48 (MH 509). 25 (d)

(d) Te-{tebg}gfjgg;%omhé) /f(Ofg}?ox%%eln /ﬁ% L Pc%%t}gxpla% (%)dI he-
Tert-bdity( Q—(Zmropiholmmz}o@)edmemmmgu)\w@arbodylate(ls)m% gx%6.92 mmol) was

dlSSOl%%(gI}\ rcrﬂ&r @)6to%?ns m% (?ha&%g?rgﬂéeﬁé%ﬁﬁll@hdb%oﬁ%xuﬁ9 mL,

40.38¢ymel) and t{‘Q maj;@owas stw@d FB40reoion 3 helrs tfwe at ampiepbigMpRgture
overnight. I'THR uﬁﬁnﬂqg&ufr@\ﬁvaé”e\m?iéfﬁed Mﬁq@m&nﬁnmme&oabm e

er ni S eva
carbogRIE KLHBL. RIEAReS SO EORG b SOMLo 4P AL [y B0vER Jried ver MgSO,
filtere@ ¥ihd avdpechten tolaffeidOPhe deSired Material)as atdbbudég;aiqumi (659@[ 77 % yield);

1 ' fi |t eped t

RSB ol U PHE B BPRAR S0 m 250

2.84 (6, B 36 -BOASKi o), B)79 - A6T tﬁIbRrr()Ait)eﬂ @BROMHES - e:m@u(z-ﬂ 8).
1.45 (9H, s), 1.54 - 1.45 (2H, m, 1.84 - 1.79 (2H,

n, 2.90 - .
(e) 4-( -(p/pendm-4-yloxy)ethyl)morpholme (79)
Tert-butyl 4-(2-morpholinoethoxy)piperidine-1-carboxylate (78) (7.0 g, 22.26 mmol) was added
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2.84 (2H, m, 3.16 - 3.03 (6H, m, 3.79 - 3.67 (5H,

m, 3.97 (2H, t), 4.15 - 4.10 (2H, m. 35 (e)
wa2qo2/09398per i di n- 4-yl oxy) et hyl ) nor phol i ne ( 79) PCT/GB2009/000181

Tert - butyl

4- (2- nor phol i noet hoxy) pi peri di ne-1-car boxyl ate (78)

(7.0 g, 22.26 mol) was add¥ WO 2009/ 093032

PCT/ GB2009/ 000181 98 to 6.0 HCl in propan-2-ol (30

o o eSS0l o S B8 5oL 52

hoursdThereastioamixtuad sseMaperdtedno tehessnanld rédiSsatted in anethanalt(@s mL)
ol A e BERBS g S A 0 .
reactién wasfitatechantl ewappetedtte dfferd agfummnydsalid g ihimyvas stifref! witthetayl
acetaldéd?5 ﬁthb for Qg nW'\Jt@s ﬁfteﬂ&y ard @%%Béﬁe% t()%%om-é cléé?rhq&g The crude

m nut es, ered and evap or at ed af
produpt Was FaJrrﬁ%bt?'afd'@tlorp@ta&@ﬁawg"eﬁmq fra%a%&ham %ﬂ'?q’ Ptak%ﬂo% to
affordahe des?re&ﬁ@tenaﬁé& & &lehriégs bir @cio ®165.0 RRTHAIMR (Aoloaaz aHz, CDCl,) &

1.47 ]1|2:ﬁa a1f 530 6@8%&% ty 1#%@?&% n‘i}' 2832 5%2515% 3@% (2H, dt),

3.38 3:m7(1H m)SBsK(ZH n9.71 @HO8d)}. 1.89 (2H, n), 2.53 - 2 51

(4H, n) 263- 256 (4H, n) 308(2H dt), 3.38 -

3.31 (1 m, 3.61 (2H, t), 3.71 (4H, dd). 10 (fl
(f) 4- (ﬂﬂ(larofar(dd?@%pf(aameezhwpm%ﬁrnﬁﬂétamytpﬁnﬁ hehafpgin 1(2k)-ene (80)
2-fluoRy- k()t &ww&.hﬁﬂwﬁ%a@&irm M%r{\é)thl)l)ﬂéﬁﬁmé 86 (1)(0.2 g, 0.67 mmol), 4-(2-

(plperm‘&yl@xgeﬁials%arﬂ\@mg (69) ( rﬂ’r%j %%%h%élgg (}H%j;e%ﬁé]ﬂyi g]?nazol 1-
yl)-1 1(merantbtmyhéombmmy)atahyd»rbmauehohn519 ¢.8Bjnn{c)).vistd digsolved in DMF
(10 mE ;5 TIS waf) a?%{ag P@%@@?P@ o@?ég[n"uj"ﬂ‘m’? ?]1@ {hee} %’AgP&gas sttlrred for 1
hour. (Itmezweq w3, eyaporaiet fo drynessdind $he gura wia dlswv%m @cetopjtrije (4 mL).
The cFu‘aeg)tBo%cf’Wacs ﬂﬂﬂ@@bﬂ) eﬁgétl\»(eQ-lliL]C? (W&ers%@%gméa cP8BbRBIUMN,

on Was stirre he solvent was
Su siligg f9Padiamatey. GQQIWE‘S'Q“QinU?"Pﬂad%?HS\W RAI SRjxtyeeg of yater
(contaﬁ"rﬁl% ORINH,) bed MéCNlgs. elue'ﬁfseFﬁéE:Mdﬁ dOhRehirgf thevassifed rcbfnbad"ld were

ovan e S e AP B s it
NMR (#0012 diHds, €213 §11y60pall. 4&(1hﬂ mo ulr. 83s- ‘0§4 gt en), ’(94)ﬂ| 88 (), 2. 59
-2, 5734% wg)eﬁaﬂ tz/%qu Sy 1%9@% 4&@?& gfw%)cs)as ak By -, thes 66 -

vapora ness

3.60 (@Hf o). 3. E4he'5 ey By ‘h%ﬁ'e?r 9"&(1|"a§1)a4 #h(2He st dhh (1. @55329' 7.26 (2H,
m) 7. 1¢ 67%’0(3(H %}i)s481|d44l‘dw rﬁﬁ@@ 71%‘2\-{ Mylzm/z@@w@ E@I% ﬁﬁrr 57 (M+H

)m 259 - 257(4H m, 264(2H t) 314- 305(1
H m, 3.49 - 3.37 (1 H m, 3.58 - 3.51 (1 H m,
3.66 - 3.60 (3H, m), 3.74 - 3.72 (4H, m), 4.06 - 3.94
(1 H m, 4.28 (2H, s), 7.01 (1 H t), 7.32 - 7.26
(2H, m, 7.77 - 7.70 (3H, n), 8.48 - 8.44 (1 H m,
10.77 (1 H, s); mz (LCGMS, ESI+), RT=1.57 (MrH 25
495). WD 2009/ 093032 PCT/ GB2009/ 000181 99 Exanpl e 37
OOHQ O



NNNV\YONO- N OT~/ 101 84 81 Phr Ph ON O
HNIT HN 82 8511 OO\NNH,NH N ON NI I / Na F
w@@3/08%32 F O (a) Benzyl PCT/GB2009/000181
4- (2- (di nmet hyl am no) - 2- oxoet hoxy) pi peri di ne- 1- car boxyl
ate (81) 5 Benzyl 4- hydroxy%hgerldlne 1-carboxyl ate (5
g, 21.25 mmol ), tetrabutyl a ni um hydrogensul fate
(0.361 g, 1.06 mmol ) and
- oro- N, N-di net hyl acetam de (4.13 g, 27.63 mmol)
Exa"\%er@ added to toluene (50 mL) to this was added sodi um

hydroxide (21 g, 210.02 nmmol) in wat (30 n) and

t he €tion was sti rred t 25C over n@ ~
6 on m xture nofled wi th wat er T
eXtracted w W|th x 7 m.), the or gan\[r ayer was
dried 10 over feltered and evaporatéd t% afford

the desired co ound as an orange liquid (6.0 g, 88
%yield); 1H N (400.]132 MHz, CDCI3) b 1.65 E 1.55
(2H, m, 1.93 - 1.86 (»H, m, 2.95 (3H, s), 3.03 (3H,
s), 3.25 - 3.18 (2H, mM,e3.63 - 3.57 (1 H m, 3.85 -
3.79 (2H, m, 4.17 v 212 (2H, s) 87 30
(5H, m. 15 (b) | | HN |
NN- di met hyl - 2- ( pi p€ri di,n- 4-yl oxy) acet am de (882) Benzyl
4- (2- (di met hyl am no) - 2- oxoet hoxy) pi peri di ne- 1- car boxyl
ate (81) (3.0 g, 9.36 ) and palladi um onjcarbon
(0.100 g, 0.94 mmol) re added to et hanol (4#3 m) .
This was stirred f 3 hours under an at nosphere of
hydr ogen. The reafgttion was filtered and tdieysol vent
evaporated to aff [ [ gocrude

Qr

afford the desi rmed matery a a@f a col our
g, 57.3 %

83 86

(a) Benzyl 4-(2-(dimethylamino)-2-oxoethoxy)piperidine-1-carboxylate (81)

Benzyl 4-hydroxypiperidine-1-carboxylate (5 g, 21.25 mmol), tetrabutylammonium
hydrogensulfate (0.361 g, 1.06 mmol) and 2-chloro-N,N-dimethylacetamide (4.13 g, 27.63
mmol) were added to toluene (50 mL) to this was added sodium hydroxide (21 g, 210.02 mmol)
in water (30 mL) and the reaction was stirred at 25°C overnight. The reaction mixture was
quenched with water (100 mL), extracted with Et,O (3 x 75 mL), the organic layer was dried
over MgSQO,, filtered and evaporated to afford the desired compound as an orange liquid (6.00
g, 88 % vyield); '"H NMR (400.132 MHz, CDCl3) 5 1.65 - 1.55 (2H, m), 1.93 - 1.86 (2H, m), 2.95
(3H, s), 3.03 (3H, s), 3.25 - 3.18 (2H, m), 3.63 - 3.57 (1H, m), 3.85 - 3.79 (2H, m), 4.17 (2H, s),
5.12 (2H, s), 7.38 - 7.30 (6H, m).

(b) N,N-dimethyl-2-(piperidin-4-yloxy)acetamide (82)

Benzyl 4-(2-(dimethylamino)-2-oxoethoxy)piperidine-1-carboxylate (81) (3.0 g, 9.36 mmol) and
palladium on carbon (0.100 g, 0.94 mmol) were added to ethanol (40 mL). This was stirred for
3 hours under an atmosphere of hydrogen. The reaction was filtered and the solvent evaporated
to afford a viscous clear oil. The crude product was purified by distillation at 0.5 mBar, collecting
fractions that distilled at 90°C to afford the desired material as a colourless oil (1.000 g, 57.3 %
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WD 2009/ 093032 PCT/ GB2009/ 000181 100 yield); 1H NWR

(400.132 MHz, CDCI3) b 1.51 - 1.42 (2H, m, 1.98 -
wQa2®209@y m), 2.63 - 2.57 (2H, ), 2.95 (3H, PGH/GBN02000181

- 3.05 (5H, m, 3.51 - 3.44 (1 H n), 4.17 (2H, s) NH

proton mssing. (c)

2- (1- (2-f 1 uoro- 5- ((4- oxo-3,'80di hydr opht hal azi n- 1-yl ) ne

t hyl ) benzoyl ) pi peridin-4-yloxy)-N, N 5

e | C i.d
vieio) 5 HAEARERL M EREAIR. 1 WeB Rttt L8 ! 2% R RSP 87
(2H, rn2.85 (3rhas), 8. 101) 3.9D(SH, g1), DS 673 Adrb1H, m)NE.W (2H, s) NH proton missing.
di met hyl - 2- (pi peri di n 4-yl oxy) acet am de (82) (0.125 g,
0. 67 mml() and 2-(1
(c) 2- A Auvprai(4-0xx3, ﬂrdlfa(ﬁmphtt’a&azm hylimeshydiberazoydpieeriein-1-xiewrdV. N-
dimet ,w%ygg@ ) uoroborate (0.215 g, 0.67 mmol) were

2 ﬂuowo‘? i s, - dnronriae s oy RS ee b 09 LpT e N

dimetiiyd-2-(fhip&ridini-4- yTEIx¢)ase:thmeiet(82/)ae 12y gph6éamedl)tand @(fHess and

benzoicﬂﬁ dﬁéiﬁ“a%‘@% C){I) ?%‘?i t\éﬁ?rp%tﬁﬂ%‘é@toﬂfrmeﬁ%{rré‘rﬁ o‘ﬁoﬁﬁ%@ F\?@( 0,67 mmol)
were d@ql\@gem pMEFﬂ@M&) aBivicweadded SHPEA Q. ¢H, miLd. WfﬁanI) and the
reactioh @%&tﬁfed fdOChdT THOES NSt wH§b ofiR&d t%fl‘ﬂr{égé ¥nd @I@lgﬂfn was

m xtures of water COI’]t al nin

dlssolvﬁoue@pgtomrrvea@tm'an@wﬁﬁ%lpwph W@ur'@@@qu%%%twﬁwﬁ& (Waters
XBrldg@Pl%prfI@miBl‘.ab@dmh 05 0Kilbae s mirDdiaméter, d 00 ren [kagihy, eding decreasingly

polar %W(vgg glﬁﬁén 1% §%‘; g%g Me%l\é?flelg?t%%ra(cﬂ sy ?ﬁnka(}nmg the

desired.cOBpOGrid| wsr)e evSpcﬁ)éled (Bddynesk to 8ffad the @shé&d (nateHaI as)a cream solid

B9, &, °o?§ne4 7& 2, Lobl 185 afHB 192
01979 & 7% cﬁg-g 55(}_90 2 7‘59# 9§'1 “ ﬁz%% ), 3.03

(3H, ST 33‘27 3%(2‘6‘ M %343’(2}“8 m) 3’ 0363 KH, rﬁ‘) 48843.99 (3H4p), 4.19
(2H, 3411!;(2@ s) 7399(&9 tf, ¥t32 57)26 @HZ ) G\ 7ESH In), §965-18.86 (1H, m),

10.89 1"('?) (’H’Fr%?ﬂ’iﬁ gn%ﬁo ET%%@(WW #2701 di ne- 1- car boxyl at e
(84) Benzyl

o gl R T oo oonr
Benzy( Bﬂz-m_mﬁth(&’bmlf‘m)@ qxagth@d/ommrwmeahearh@wla;e (8344t Qié‘4 05 mmol) was
dlssolgmld?fTI(Iﬂ%OﬁﬁL)”{o thls%ﬂas%&d%r)an@ﬁﬂtﬂyf@lffd%%@?n‘pféﬂ (Y3 mL,

Cftor hours then at anbi ent tenperature

21. 07@@/@9'}@@%6 rqaﬁéOfwa'"ﬁFH e & fR63 h%%ﬂlﬁ"zﬂt agrbieAtte(rerature

overn Hﬁnmé eflimthy Mixtirdwhbb Maapcrdled Y \35!; dUehchedbibithaz:0 RINaBadB (50
e . 0organlc er wa

i Gy Wi R A e P N g

evapanstee td affordithe alesicddonatesa ss laicgloudess4ig0id (400 §3938byiadd)dJH NMR

(400. @i'é@b/z'?cldcég% %@2 W(Zﬁ’ﬁ' ?’é&f_lbﬁ ?Q—&n@ ?éﬁg@@ 147 I g, 1), 3.29

- 3.22(213. pR 3(52H;3. 4@(1H3m543 9 -3 748( 1m|)1 3. 8§ (2Hg)m12 ( L33 7(3§H 7.28
SH@) 3.85 (2H, t), 5.12 (2H, s) 7.36 - 7.28 (5H n.
( . > )
O (e) NN-di nethyl -2-(piperidin-4-yl oxy) et hanam ne
(85) Benzyl
(e) N,M=-dirdeth i avpigeyitiar-yioxypdthanashyne (|86)’I di ne- 1-car boxyl ate
d Pal d
Benz;{l g@ @ragg‘ql%tmrt?)?}ﬁ%xymeévém%mﬁrboxx’a% w% B%ngl)/%nd
Palladidrh on edrban §&r (JBrTyped 1o §19hg: P2 1ahmbly tﬂ\r&i@élrﬁ@tmLE)SWb@rstIHndl under an
atmospiere df R drdgdtPit5%ar ARG 56 €8 Fr 3HBUNRTFhd teabfintfhsatdred¥Rd the
solvent evaporated to afford a yellow gum. This was dissolved in diethyl ether (50 mL) and
filtered. The solvent was removed to afford an orange oil, this was purified by distillation at 1.0



10

15

20

25

35 sol vent evaporated to afford a yellow gum This was
di ssolved in diethyl ether (50 nL) and filtered. The

W@ i09ey03nas renoved to afford an orange oil, PET/6BYHS/000181
purified by distillation at 1.0 WO 2009/ 093032
PCT/ GB2009/ 000181 101 nBar, collecting fractions that
distilled at 70C to afford Pﬁe desired naterial as a
col ourl ess I|qU| d (1.100 g, 55.9 %9; 1H NWR (400.132

mBar I\élgﬁé%lgl)? Eél onﬁ,)that élstﬂk;d (aéi&C( 2 lé'ﬁ%r%?glbe %%s'_ied j-rjate I %%é céI]ourl?éss

liquid 21. 58 ¢, 28,9 %); 'H 251MH.(40033254|'(229DQ@ 5 13173838 @H3Mm),(1161H1H, s), 1.93

t
N S R R Rl e
(1H, m), -55I(2hbrtbbenzyl ) pht hal azi n-1(2H) - one ( 86)
2-fluoro-5-((4-o0xo-3, 4-di hydr opht hal azi n-1-yl)nethyl )b

0 + G Gr e P RPRIGH o BoRA AT aberB o Htrsleg 1 (2H)-one

(86) 9, 0.67 mml) and 2-(1 H 10

2 ﬂuoﬁoﬁ% ﬁ(}?{og{;lrs]zt cﬁ@%]r%{g\gfaa%n % 5#4531%91&%%0«275 cr?nﬁrg?t;’ﬁtghéf 67 RSO N,N-
dimetili-2 9 piperdin-#yloRwEthanamine X85)1(@ 116hg..evarmmati ded 2E ﬁEA
benzcﬁﬂﬂlzl':?]trg&ol 1(&'_)6‘7 1 '3'@3[%%rﬂ@tqylfsaﬁomﬁﬁﬁﬁfréfﬂﬁrd%ﬁaté 0.2158 0.67 mmol)

hour he sol vent was eva Qorate ness and

were dipgoivedrin RAE (18mds dp thiswasadsded ORFA Q-1 ’(‘H Q‘r@ mmpj@nd the
reacﬂ@ri WQ@stﬁfe@dMCﬁ hdeTlﬁ?élﬁdl\fdneWabﬁvd%% t@tdryﬁésﬁahﬁh(a\ééhﬁﬁfs

csolyed p BRI T Ty Dot R PuEl e FER s R Copveters

XBridge RiteprGi$ @BD weltimn, leluaaimmngdlamé{eNHlB@ mam EEnthNsimg decreasingly

polar ﬁxli)ét{ﬁgé §fw4: érat&'i éQHlﬁgéQrNﬁg %h&‘@l g@a %Sé‘Lg %gac‘ﬁg %ﬁfb@nmg the

re evaporate ryness to esire
desnrqq!aopmppw were £vepqrated mirmpss (oaffred the desgedymateyiplasdg whitergolid
(. 08'}\@/@8(74% e1ci$21H\W|R (Eéﬂé*z)mhzlcrﬁ@:,)aﬂ@h@l éﬁ'ﬂ rﬂj) 1.84 - 846 (3H,
.15 53 i1 ) 2 38 (ko 220, 45 10T 28 S5p Tl m. 302
3.51 (BM, m§34€02 3@(5&1 hRH.2MEH, $, 0.01 (1I—Bt)98 31 725 (@, m{.7277 - 7.70 (3H,
m). 8574 a8k b o 62 (i g e s el Riley M ool -

n12(LCI\/S ESI +), RT167(M+H452) Exanple 38 0 o

ExamPiy©0 0f ~/ O- H\-F F 83 q 87 FZN/ ~N-NH
« 738
5 (O B
<:2 <:j}ﬂ.~_* <:§ 0=2 . Hg::ro {1¥F
87 QFF ”

s

(a) Benzyl 4-(2-(3, 3-difluoroazetidin-1-yl)-2-oxoethoxy)piperidine-1-carboxylate (87)
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Ora NCF OOH \FN F OB89 F 090 25 (a) Benzyl

4-(2-(3, 3-di fluoroazetidin-1-yl)-2-oxoethoxy) pi peridin
we29023080xyl ate (87) WO 2009/ 093032 PCT/ GB200B¢DG81®9/000181

102 2-(1-(Benzyl oxycar bonyl ) p| peri di n-4-yl oxy)acetic

acid (4.12 g, 14.05 nnDI) di fl uoroazeti di ne

hydrochl oride (1.4 g, 10. 8ﬂ0?mol) and

2- (1H-benzo[d][1 2 3]tr| azol -1 -yl)-

2-(1-genyRara PR P A T e PREPRRER S25% 1 s
difluonvazetidihe i dOCMBRde (4. 49g1. 16181 rargol)LanchartiH-benzdld[ha, Hteazst-1 evh-
11,3 $8 aﬁ‘h&'tﬁ)ﬁl?&r&“ﬁﬁ %tl%%oroéor;tg% i?éngﬂ& ?’Pﬁﬁol)%’%@ﬁfsé‘%@_ﬁ% in DMF (50

eaction m Xture was

mL), taithis wag addesidRIBEAS £ h Mk 2919 mplwdrﬂnq reaglind WASRIAEE ovem'ght
The sblayrﬂmawawrate@ aRy e ré&a‘ﬁaélm.ﬁurbtwseﬂem\@d Wit 2PN E0R” ¢50 mL),

oo gy Bl B 5 s bt WRp S

evaporatéd t’kﬂaf(oﬁd-thembslre]i rBfterial As 8 lye]laWgum)(2.58.9265.1 %Byid@);(BHMR

, 3\ ( . )
(00 Ryl By 350 Fedlo Tl o0 1 Bl 8 o B a0
3.51 (THAD), 3.840 37782(QH( B 4. 18 (2H( ) 4.6 (2, 1), 4.60 (2H, 1), 5.12 (2H, s), 7.40 -
729(§thfluoroazet|d|n 1-yl)-2-(piperidin-4-yl oxy)ethanone
88) "'Benzyl
4-(2-(3,3-difluoroazetidin-I-yl)-2-oxoethoxy)piperidin

(b) 1-@:3Ldif@rbaveytintie)BpipeidinoRyi:y)ethdrdne @) ) and
sen 2 Pt Ty ORI R

mmoluardigralladiumtonesadoe (@ 00F g,HR7q rhmbl) wege adu8.t@ 8thanw|(3Q mLheThis was
stirred 1??5 Hc)j@rg WABS dhnldirh& p‘f'\gre &:?—E d. Q_ﬁ EO}O\ég)gtmlﬁXI WE%fc‘ﬂoﬁ Qas filtered

a VI SCcous C ear ro
and thesolveneryapgratfidde Afford @ vissoes clearsilnHg crug%prpé@qt Wag punf ied by
distidtibAat ¢ 0. er‘ﬁBatr r@ile&h?hh&ﬂoﬁg thiak dgfﬂ@dta@g@’fd telaffoldBe B&set @fhterial as

a coloupps'ﬁm%? 5499508 |d)Cﬁy§Q 40§ 132 M?leLCQgF)(gH%ng%%H m),
1.94 -H.8%(2H, i), 365 2469 (PH, m3, H$0 - 3.85 EH, () H3.44) 3.38.(110, m), 8.18%2H, s),
155 631D 4l ety (1,01 . 418 (2R T6) 20 456
4-(3-(4-(2-(3,3-difluoroazetidin-1-yl)-2-oxoethoxy) pip
(c) 4-(?[('4 gﬁ' zﬁg nlfz ﬂG?foQﬁé?l%’lgwll g gl{-%-oxoeth xy)plpendme-1 carbonyl) -4-
ﬂuorerr(szqubq/?mﬂ%Hss 00§ éﬁﬁbs%o%((é (Zf’HP'IQy’Ué(‘()‘ﬁm -Rdrdipidrppfithalazin-1-
y/)meazhg/)m&bwp)d@ﬁ&mywa)@)a@em &bidncody yl oxy) acetic acid (90)
2o (e - Bpuroptehaiezin- Ly Wy e oherrle 897 KD0.919) RE7 TGl -0
difluoeazatidn- tgl)-d-(Piperidird4 alogy)e(haﬁc?her'(ﬁﬁl gnd 2E1Hbedzo[d][ 1,2, 3]triazol-1-yl)-
11,3 ?g%ka%@agﬁ%ﬁrqh Beérra]:\g% i_alt(egb g?% pdd &7 fkn%'l)‘?:f%éé BisBARRNR DMF (10
mL), tg this wag addad RIREAKYN 1Btk G AT qul)ear\datm tf@pwzeﬁsé'rre@ for Adhour.
The sQIverQ v@g TR rateWes ﬁés%%ﬂh“%dgdn'ﬂw% sgé\%d |Hb%etoﬁ|ﬁllet (h'nﬂ_) The
crude\ﬁé%dug} wﬁaes? @.gfg%?y &reﬁar@pve HPLC (Waters Br) idge Prep C? 8 O%% collumn 5u
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 to afford 4-(3-(4-(2-(3,3-difluoroazetidin-1-yl)-2-oxoethoxy)piperidine-1-carbonyi)-4-
fluorobenzyl)phthalazin-1(2H)-one (89) as a white solid (0.061 g, 17.7 % yield); '"H NMR
(400.132 MHz, CDCl,) 5 1.67 - 1.48 (2H, m), 1.86 - 1.75 (1H, m), 2.01 - 1.89 (1H, m), 3.19 -

3.06 (1H, m), 3.56 - 3.39 (2H, m), 3.66 - 3.57 (1H, m), 4.17 - 3.95 (3H, m), 4.28 (2H, s), 4.39 -
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The sol vent was evaporated to dryness and the gum was
di ssolved in acetonitrile (4 nL). The 30 crude product
wawewoeost i ed by preparative HPLC (\Waters XBri RGEGBRER/000181
C18 OBD colum, 5p silica, 19 mmdianmeter, 100 mm
| ength), using decreasingly polar mxtures of water
(containing 1 % NH3) and NE as eluents. Fractions
cont ai ning the deS| red conmpounds were evaporated to
g ess.to 3J
433 G0 82 2§48, B 10780k P 72 B2 B0 BTRGR P -

8.46 (eru ), 1e:53(tard any (UG-KIS, ESI+), RT=1.83 (M+H 515). and 2-(1-(2-fluoro-5-((4-

oxo-314- #%?%8\“% nphgll%ét%&%ngt&ﬁgl}er 24 &I%%})ggé?%&gn?g)zasmmte solid

(0. 01631!)(5! 3) % 14, MVR-(400. 132 N, COFI3) 11.88 - 1.60 (118, o) 1184 - 71 (2H, m),

2.05 21 661(1H %)%916( 13d)i;%1'@ m%%éé? 34§(2ﬁ16n()13*7b E)aeéﬁ-i% 4.23 - 4.04
9 (2H m, j

(3H, %433 2@8(@#1 myy.074 74 (1&;\@25@, ?9%@@ m), 7.86 - 7.74 (3H, m), 8.47 -
8.42 (meﬁBZGQQi Q) TBIOH Ais3ing; A& ((CHS,BSI+¥4R620.91 VEH 44@H,

m, 7.02 (1 H t), 7.31 - 7.26 (2H, m, 7.79 - 7.70

( 3H, m), 8.48 - 8.46 (1 H m, 10.53 (1 H s) mz
Example®39V5, ESI +), RT=1.83 (M+H 515). and

2-(1-(2-flugro-5-((4-

0xo0- 3, 4-di h drophthala2|n [ -yl) et hy

n4y|oxy) cetic ac:ld(O) as a whit
550% NVR (400. MHz, CDCl 3)
1841-7—1—6-2H C5\295—— 1.
04 1 : 3.45 (2H,
N3 404 m, 4.32

Ppenzoyl ) pi peri di
@ (0.016 g,
168 - 1.60 (1
96 r(’l“ H m, 3.16

woﬂ

2W, ), 7.07

- 7 02 , 7. 30 7 24 (2H, - 7.74 (3H,
-842(1H ,1112(1I—‘fs9C(I}|rrissing;

m’z (LC M5, ESI+), RT= O 91 (M+H 440). BXanple 39 HO
(a) (SNTI(1 %tfﬂxﬁ)rb‘béﬂ 2-9I$xﬁ3yr5m@ 49 93 (a)

Pynd.é,f} )gi Gl 2088 M%H)Q?F%? xfﬁ)%c?a?.yzr 5i95.28 o{ 78,15 mmol) ana

tripheyR)hokphing (30x3/¢)r1d ba}m-rﬂnm} wérg.afiBedjto THIS(256 miahd stiredi for 10

N
for 1 helupall 35°Gd dbel sevexbwag 2varprated andiGetby! atas|(100ame) w3scadded. To this
was aﬁﬁébcé (it tr%@nﬁbhéd’hﬁ@ o]x%efa‘ﬁﬁ tﬁ'e rlégé{fon&&@as?sﬁﬁ:ed R 00 HRA &S afford

evapor at ed di ethyl ether (100 mi) was added.

a S°"dra”’!%"£as %E@fd&edﬂzf %?‘Wem Wsee‘{aPPfﬁF?é’rﬁm the 86 Vﬁ'lé’wo%"wéas
acidifisd &ith D® H@a@mae@dm B3JO (1n€b hoy andQhéraduéoas wie tiehfbasifled with

soid oA oub el Bt AR B 0 Bl By v e e
MgSQ, fitetd@l andevtip@stieddo affdrd yétoRufril 'FhIS7\ﬁasnb_erf iad dy distilation at 0.43
mBar a:%h'gc? H r%ﬁ) Is d@ﬁ%ﬁt &g@i’(ﬁ%taﬁ(}rgstﬁ atél;B'l 3s ¥8Slourless oil

rac W gani C

(15.3Q @B3r% wigls)) d H WM@@“&J\/‘N@@%)@H Q‘Z@%dhﬁdoé%{fér%ﬁ%éﬂ H, dd),

3.58 (40, [ Ps6l- ¥ 8b (AW ng)uasziH ), B RHI &) hd(Leyms, ESI+), RT=1.28
(M+H01I|6§,)t.| Ilation at O.

(b) (S)-4-(1-methoxypropan-2-yloxy)piperidine (92)

(S)-4-(1-methoxypropan-2-yloxy)pyridine (91) (15 g, 89.71 mmol) and Platinum(lV) oxide in
MeOH (50 mL) were stirred under an atmosphere of hydrogen at 50 bar and 80 °C for 16 hours.
Analysis indicated no reaction, so 20ml of acetic acid was added and the temperature increased
to 100°C and pressure increased to 80bar for another 18 hrs, Still very little reaction observed.
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nBar, collecting fractions that distilled at 80C to
afford the desired material as a col ourless oil

W@ 1®980032 87 % vyield); 1H NVR (400.132 MHz, OBO/8B2099/000181
1.34 (3H, d), 3.40 (3H, s), 3.50 (1 H dd), 3.58 (1
H dd), 4.68 - 4.60 (1 H n), 6.82 (2H, d), 8.40 (2H,
d); mz (LCM, ESl+), RT=1028 (M+H 168). 25 (b)
(S)-4-(1-net hoxypropan 2-yl oxy) pi peridine (92)

s A ST B A8 0 o o

80barBCH 52 indiceted ummale prognctdermed pin eo Eeaohiormuu bagkeom at1 06 #gain as the

lmpurﬁyge%%o%rf'tg%e%ngﬂ%g gﬁc e;gg@@bﬁ% %ln\?\ggfeggrﬁ Z% p%ﬁacttf%rrenation SO

reactiorepifchagk on at 108C¢ eagietpr 36 hows RSARCmpnEtyPeak degsa't seem to be

mcreeisfh@r eanrrds ingic8@B Mord QFon&%rhﬁflorigo RiaStionPut backVd at 100°C again
little reaction opserved. 9/ 09303

for 48ReY G DO RO TR OGeMT ARCTRID B BE 3P B IR FYS A AROYRC Just a trace
of SMatiththé makazak deiad peotidctiwith the ibpuriey dlighkttydocreasednTigdrieaction was

; .
el g A o 4 A st
extraqberhiitilio©#e' (8 xgé @)1 tbe beganiedayeanwasn griedIBREMESOAdilezadkand
evapcﬁ@%& tooéfR)%JQ&elfoWI fal Pk S0de {:t‘;‘oaﬁ'& W pBHfieddistifiationlat 0.89 mBar,

agal n hours as npurity péak doesn't
colleciag gy Batsisiles Bl do ST EheSaoHEH CoRRAIABH 8 CaPDRREauid
@. 506 I 16808 %ryue‘m Wrmakl(mn BAMRACOON) . 14 QBCIpgai7n 1.30RH, m),

194 ] GH el 6o Bk ik 487 500 P47 700 B2 el aprg a8

(4H, ntﬁOpeaM (Ioetj mg 356 BLBBE (11 iy NHhamissimgurity slightly
i ncreased. The reaction was filtered and the sol vent
evaportated, the reaction was quenched with 2M NaCOH
(c) (S|-3%4-fugro- 3e(A4( 1-enethonynkpRan- Zviondpipgridiner earbpnybprezyhplfasiazn-
1(2,_,)[@,)4%%)\/\@5 dried over MpSH, filtered and 10 evaporated

to_ afford a,ére low |iquid, The crudeg duclg2 \N?%
2-fluofa-{(froser Sy ditnasennthaazin ylmethyliRgenapa piid () 49 £ 8P PR gmoD. (S)-4-
(1-mekioxgpropanrs2-{iomf) piéridird (lge)d(oaﬂs1 weasr cmracﬂ)‘ afdl-{iebatesdl €d,3]triazol-

d I I i d . 9 .
1-yI)-‘t/:?,gﬁgt%{}anj%ﬁ“%ﬁ%?wg%rt %%IS gra'&d&%% 928%7 ?nin%g\ﬁ?r% éi)(é”solved in
DMF (1.047L); tohi§ Wag 28tledPIPEAX0IE2 mL1 083 njragH) ang)the peagtion was gigred for
1 hougzﬁbe Qvgngg ?Vfﬁgra t& %H*neé@ anoathég m v%s%r%s()ﬂretﬁn dBtonitrile (4

mL) agd earifed b|y| PreparatingH §§W§§ers %Qn@gg Prep C18 OrBD column 5p silica, 19
mm dfametet; {db-thmUsHga Susirty debrdBRingPHORI Bdalred obikSrsy -ontERIMG 1% NH;)

and MECH Sapieny f)(af?'a&% Jy?aﬂﬁl'@ﬁak%ea'b# AR PRI roness

to afferd 21 deshed ebipound @s 2 whte Eoaby: (Ot §, 70(7SYe-yleld) 'H NMR (400.132 MHz,

CDClﬁ%Sf;H”ﬁDQﬁSD{QPay%&ﬁ ‘?@hzo d]‘?[ehls‘?%HgT)g %)1 (1%7]@% &), 3.17 - 3.01

(1H, ), $I3)1- 8,27 (3H3m), 31302 AAgHi m@rfeim 31hi 254 3. Tor BB (2T &), 4.06 -
3.97 ((19 .%?Q; z@ (29 §)77 ﬁﬂgh-) t)W‘?rsﬁ d'Z%S(QHVrﬁ)j 7179 D'\'ﬁ) ((3ﬂ40m?1&)49 1945 (1H,

mol ) and
m), 19 é%@t"l éh ”%ééLCsMﬁr Feld) f r‘1 811 (Nﬁb‘r"'f""rhe sol vent was
evaporated to dryness and the gum was di ssolved in
acetonitrile (4




m.) and purified by preparative HPLC (Waters XBridge
Prep C18 OBD colum, 5p silica, 19 mmdianeter, 100
wor0esysh) , usi ng decreasi ngly pol ar m xt ur esSPCF/GBa100/000181
(containing 1 % NH3) 25 and MeCN as eluents. Fractions
contai ning the desired conpound were evaporated to
dryness to afford the desilP®d conpound as a white
foam (0.215 g, 70.7 %yield) 1H NVR (400.132 M1z,
Exam 3) 6 1.13 (3H, t), 1.61 - 1.49 (1 H m, 1.78 -
P%Y (2H, m, 1.91 - 1.87 (1 H m, 3.17 - 3.01 (1 H,
m, 3.31 - 3.27 (1 H mM, 3.39 - 3.35 (4H, m,
3.4 (2H, m, 3.72 - 3.67 (2H, , 4.06 - $
7.01 (1 o 7.31 - 7.k
128 -7T7770 §, 849 ~845 (1 H,
(1H, s); m¥ (CC-\B, ESI+), RIzA=81 (M+H 45
2009/ 093032 PCT/ GB2009/ 000181™ 1M5 Exanpl e )\4g go 0\
NH |/ iN \ )\ OBr / OBr® Br / Br Br L PR\
Ph 94 95 96 FCN1 Br NHON I H HZNNNNHBr N N
O HF QI / Na97 F 99 F 098 (a) 3,
5- di br onoi sobenzof uran-1(3H)-one (94) J
5- bponoi sobenzof urangl(3H) - one
2,2'-(diazene-1, 2-
5 3.29 mmol )&
irol i d+ne- 2, 5-dikome (5785 0, g2 B6#hDl )onere
4 and heated at rgeflux for ours A The
s gool ed af eed; the filtratk
evaporated to fafford Yfesi red materi®al, as“ar
yel lew solid (6.05 g, 8 yi el d), which was used

(a) 3, g—b&)reo%gi%blerqzoﬂgrgﬁ- 1 Eﬁ-?)(-tong ?939 €.

5-bromoisobenzofuran-1(3H)-one (E)-2,2'-(diazene-1,2-diyl)bis(2-methylpropanenitrile) (0.540 g,

Br

3.29 mmol) and 1-bromopyrrolidine-2,5-dione (5.85 g, 32.86 mmol) were dissolved CCl4 and
heated at reflux for 2 hours. The reaction was cooled and filtered, the filtrate was evaporated to
afford the desired material, as a yellow solid (6.05 g, 63.1 % yield), which was used directly in
the next stage.

(b) (6-bromo-3-oxo-1,3-dihydroisobenzofuran-1-yl)triphenylphosphonium bromide (95)
3,5-dibromoisobenzofuran-1(3H)-one (94) (6.2 g, 21.24 mmol) and triphenylphosphine (5.57 g,
21.24 mmol) were heated at reflux in tetrahydrofuran (100 mL) overnight. The reaction was
coooled and filtered to afford the desired material as a white solid (7.20 g, 71.5 % yield); 'H
NMR (400.132 MHz, CDCl,) § 7.23 (1H, s), 7.59 (1H, d), 7.72 - 7.67 (7H, m), 7.92 - 7.84 (9H,
m), 10.20 (1H, s);

(c) 5-((7-bromo-4-oxo-3,4-dihydrophthalazin-1-yl)methyl)-2-fluorobenzonitrile (96)
(6-bromo-3-oxo-1,3-dihydroisobenzofuran-1-yl)triphenylphosphonium bromide (95) (9.0 g, 16.24
mmol) and 2-fluoro-5-formylbenzonitrile (2.91 g, 19.49 mmol) were dissolved DCM (60 mL), to
this was added triethylamine (2.94 mL, 21.11 mmol) and the reaction was stirred overnight. The
reaction mixture was quenched with water (50 mL), extracted with DCM (2 x 756 mL), the organic
layer was dried over MgSOQ,, filtered and evaporated to afford an orange gum. This was passed
through a plug of silica eluting with ethyl acetate to afford a yellow gum. To this was added
water (40 mL), EtOH (40 mL) and DMF (4 mL). Hydrazine hydrate (8.13 g, 162.39 mmol) was
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10 (b)

( 6- brono- 3- oxo- |, 3-di hydr oi sobenzof uran-1-yl)tri phenyl
WQEbwsoysest um br om de (95) PCT/GB2009/000181

3, 5-di br onoi sobenzofuran-1(3H)-one (94) (6.2 g, 21.24

mmol ) and triphenyl phosphine (5.57 g, 21.24 mmol)

were heated at reflux in td@fahydrofuran (100 ni)

overni ght. The reaction was coooled and filtered to

RN v e e TN

precipifatesyas collde®ed by fHratioh, washé@ with Et@ (5/Hl.) aﬁd airdried to affar@the

9

ot fly il 84t g 6l (s Bep Tty
purificati@y 1H NMR(400132 MHz, DMS )643 (2H s), 7.48 (1H, t), 7.75 - 7.71 (1H, m),
7.89 (46; éH)Oél@z @w&peh 831 di %)gsi Q@gﬁ-@'@ﬁﬂ&@ﬁl{ﬁﬁ%} Ln&l(mrnwmw

phosphoni um’ br oni g, 1) and
RT=238(MtibpF)5- f or nyl benzom trile (2.91 g, 19.49 mml )

wer e di ssolved DCM (60 nL), to 20 this was added
(d) 5%@%&:{‘ onod?? \514 Zrdl%éﬁ{ﬁa/a it }lﬁne'@b' 30 glt?}%?beﬁ&c asag.w)on
5-((7- bmenfm@@ w-ﬂﬂnymmthaléﬂmm))neﬂwi&t&fh@tmnmmthlem(? 2 9x6.70
mmol)7§}] fPotass nﬁm F&ﬁfé‘ (8.76/g2¥£bH1 Wﬁ%l)@&ér@ngB eMlﬁQA(QO mL) and water

oratedtoa rd an orang efg
(80 mhh@dmge@l@t s aghheurpl e eifrang e gvancatechef and We aqueous
was eRfrdt¥dd sty @cétatedh kaIBLR TR duido@Was then hlilifiedVSpH1 with conc

o R o T G T Pt brs e
a beig2G08d. QRBABE, TR yERIVBONIRAARL 1321062, DMRT) BASTH2I4, ), 7.26 (TH, 1),

r 0 [
7.6t S UL ST BN B AELI PR eCE I s B BT B e um. o,
13.19f(1 .t 904z GkC-MEa E9ED, RITHBHMI¥H 3783. nl) and air dried to
afford the desired conpound as a white solid (2 410
, 41.4 %vyield), ¢ch was used wi thout furth
(0 6- R lpr i R KRR APRIR -3 2 oRasy RSP ole2 g 2l (98
5-((7-Brbmo74-¢hd-3, &dHydrb))hthgla25-1 yl)meﬁwl)(zlﬂddrobﬁhzousaéfd &) (1o bl 2.65

mmolhg)r%%ﬁ?qplﬂgndgjé (0;33? g( Eég’\r}énolg@ad% (1P-F3 E[Qiié'il(s’l}f %_foééé/) 1,1,3,3-

tetranfeth)ylisouronium tetrafluoroborate (0.936 g, 2.92 mmol) were dissolved in DMF (40 mL), to

this wg? Féc;edttz) 61 5@9(91]_? ?2 %rm{)dé'ngnm RatiAivksktinbd 4oL, TRe DMF

uor o enz I C acCl
was egagqrateth peshihe SIuseaus wagiaygpahashmital AaORLIS MYy rRstragtey wish
EtOAc {3 ey @Df—‘ ﬂ*?eQﬁgérﬁé lafer(WHd)dried o@erg\llgébﬂﬁltel& aAdvaparated to afford a

ot assi droxi d 7,
orowrEqTa TB SUBOVARAPSSTHNABBA PUse SE9 eIp WiSLEIad oErieidp eford
white kaifd, &olﬂcuﬁ which Was usedaitiodut Watheepaificatiah el sarhple 4100 hlewas purified

via pr?ﬁéﬂ&&g%PL%a?ég t)ﬂ’g i %1§A(§:Blpmﬁt g\%/ Ja‘lllc%C Té ﬁ'ﬁrf%lgr]nefér q%%m length),

ueous n acl conc
using tdecraaswaghdpdargmkiuces afwateh (eoatairfing 1°érf\ﬁrd angbMeel agiefugnts.

Fracti¥@d @Hnta@ﬁrgg ﬂE'd@grédchoﬁgb%uﬁ@ﬁéﬂéeé@aWSt‘éﬂ 'to"‘Ji ﬁe%s té‘ aﬁ@rﬂ% desired

materibfy whitarsal? (pOg): ot NVR 90182 M1 )CDOSa@sﬁ? @y 148y 1 85 -
1.68 (BH, M), 1.94.-8389 (1#, 3 I 18 +5.0M)1H, ) B34 BHs), A 47 -8.4052(H1mb1,3.67 -

3.53 (?Ed“ﬁ/é%%lzélls%% H%;%@Z«@#?@% éﬂ,’t)(, g)]:ﬁ T8 7887 F84 (2H,

m), 8.83 bBBMYHH,-ni)410.55 (1Hy -8B -n/4 {IGMSO ES), RIS 1d4r(d+H- 478).bony | )
benzyl ) pht hal azi n- 1( 2H) - one (98)
5- ((7- br onp- 4- oxo- 3, 4- di hydr opht hal azi n-1-yl ) met h I)

() 6-amif Qa4 Beare-Gi(¢-mathaxypipgridines 1 eargonyybwywtmlq 1(2H)-one (99)

6- brorﬁoﬂﬁhhl@&%pd @%éﬁb%up@ﬁduﬁ&ﬁ earboay&)%nmht}aaaﬂﬁl 122H)lone (98) (0.2 g,

benzo[d][1, 2, 3]triazol-1 -yl)-
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tetranmet hyl i souroniumtetrafl uoroborate (0.936 g, 2.92
mol ) were dissolved in DMF (40 nmL), to this was

W@ owedodBPEA (0.509 nL, 2.92 nmol) and the reakCT/GB2008600181
stirred for 1 hour. The DM was evaporated and the
crude gum was quenched with 2M NaOH (75 nL), extracted
with EtOAc (3 x 75 L), thdOdrganic |ayer was drled
over MgSH,  filtered and evaporated to afford a

0.2 g enymeenfire 82205 338 gl s ol b lesd 5& 55084
mmolywert adfied\toi didxana 61 &mle)danﬂtlhehsustenﬁ wa$ Hegasped udingcritrogen. TA this

was a?@éq)cli Sce%%&galggb %15 lér b Bé ?rg'nol)vérﬁi (Brge@r%%ﬁ%ﬁxw tlle(;ie-4 5-

diyl)big@iphanylprasghing), (0. 0&% gdy@mo@a@emgm}donmaheafﬁ&@%@ f‘éffz hours.
The ré’ﬁh@r’f mixeREWak BldHEhdd v@ttﬁ\wgtler e5chn) Efe@t’ra%éd%ﬂ’\@bﬁc (3 x 50 mL), the

Fractions containi ng desire

organis,aysh Wae deeq oved Wﬁ@s sf 'tF'@dél“f’ SVaprpled %ff"n’%m‘”g@“m This was
stired Wit£2. 0RIH@A$5.@ mdfdr @ heot, tHd reddionixturehvds\fde 0@ witB2M NaOH (10

mL), aét_eLS:D% E q,gcsé 61% rpl_)l%%%r n'icgayer%{aﬁ%ﬂi%i oy_(ir:l\llrﬁ%?)‘;gfﬁgged and

evapo(raetl tosgffordBbréwn gum Tige ¢rode propyct 3vag purifiedl ByPpré¢dariivedjPLC (Waters

XBndg]e %p C1§ (2%0 %%Hlﬁ' n%-[)smf% g@m(n?f'%mé%rz 160 %ﬂa\ {e%gt'ﬁ% uts}lg decreasmgly
polar [nixtyres pfjwatargcegaining pf%e Nhis) apg Me@_l\@q\gueqt_gsf@ctlowtmng the
deswe@Mpr@J@ werd2vépdrated to dryness to afford the desired material as a white solid

©. 0240% qu7) {sh_lﬁg{h&g{éﬁm?gw ﬁ&ltsgg&'}’e{ L AP £85 P09¥ I m),

2.89 (BHbE)OBR3 43 (16 (FH, o) B23(ZHL-sITEL 460531 (et ind)j /163 @H; &), BTBYERH, s),

o7 3608) 648015 M Rdliot BT 99 5857 A ity 700 m . 110

(1H, sdti vl €lolG-MEe EI9EMi T +eSq M4074119, 0. 42 nmol ) and cesi um
carbonate (0.275 g, 0.84 mvol) were added to di oxane
(15 nm) and the system was degassed using nitrogen. To

Examplg 41 was added di acet oxypal | adi um (0.019 g, 0.08
mol ) and (9, 9-di net hyl - 9H xant hene- 4, 5- o
diyl ) bi s(di phenyl phosphi ne) (0.043 g, O. v ), the
réaction was hegted at 95C fo hours. 4 e _feaction

@ ohed wi t.h @ S0 ).,
fth Et OAc (F x50 nlL), the orglclayerc'

¢ over MySO4, tilt¥%red and evapbratied to afford wt
gum This wag stirred with 2,,0ON HCl (5.0 W) for 1
hour, the reaction m xture was quenched vvlthiZM NaCOH

m ot uF-e—-was

(10 ni), extrac vvlth EtOAc (3 x 15 nL), the
organi c |ayer was _d over MgSH, filtered|and
duct was

evaporated to %\ffrd brovvn gum The crude pr

purified by prepar3 |ve HPLC_(Waters 10 XBri
C18 CBDCB‘?IU 830 Si %9\(mda

| engt h), usi ng egr e SI eg pol ar m
(containing 1% N MeCN as el uent$. Fractins
contai ning the fdest red conpound wer e ®vaperatedot o
dryness to afford the desired material as A
solid (0.024 g, A3»87 %; 1H (500. 133 ," DVBO)
b 1.47 - 1. 38 - ),_ol. 82 1.73 (2H, mpos 2.89 (3H,
s), 3.23 - ), 3.27 (2H, s), 3.46 - 3.41 (1
H m, 413(2H ),n’%.78(2H s), 15 6.87 (1 H d),
7.00 (1 H%dd), 14 0\1/) 7.22 (1 H dd), 7.38 -
7.34 (1 H m, d), 11.60 (1H, s); mz
(LG M5, ESI+), MFH 411). Exanple 41
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O OOON V\V 1 V. OINCG V. CN C Ca Br C P-Ph Ph

Ph 1 / F 100 101 102 C N NO 104a\ O N NiNO
WO2009/93082 0 103 ZNN C104b A~ _pF 0 WD 2009/ 093P0GRGB2009/000181

PCT/ GB2009/ 000181 108 (a)

3- br ono- 4- chl or oi sobenzof uran-1(3H)-one (100)

4- chl or oi sobenzof uran- 1(3HP8one (10 g, 59.32 mmol),

(E)-2,2"-(diazene-1|, 2-diyl)bis(2-

anenlt e 0. 97 5.93 mmol ) and
(@) 3-‘1'0'596%'5'?%"6? @"27@3)0?"&@?11 61 g, 65) 25 ol )
4-chlorgisabenzafrah3H) G0k 41q d,09.32imalndERR At @thzate-1 2fdiyipbis{r

methyfp ﬁaw ltrlle§38 or& gcéo?é; {r\ @%n& i hegﬂ e@/ﬂ%ﬂﬂné b%og%n%g(’ﬂ %Iilg 65.25
mmolywsre oiesglued CCH. (200 ) ST hetes as Feflx 113 NavFe. (Ure0Eacien was cooled

and fi Igi@d teHftrate was g\é rétéd B e )jeswgd @amFéurH asla EeIIszﬁn{(]A b g, 97
% yield HMF@@&)@&)’BZ Nt CDC|3) 5(7 32 (1H S) 7.61 21H t), 7.73 (1H, d) 7.88 (1H, d);

m/z (UCEMSNE SR F3r=0x8-(+Br it Bstgétedysobenzof ur an- 1-yl ) tri pheny
| phosphoni um brom de (101) 10

3- br ono- 4- chl or oi sobenzof uran-1(3H)-one (100) (14 g,
(b) (7-8blokw/3-oxml, B-difrydrdisobpheafiy bp hy8iobheryiphbdphodfinghrom@leq 701)

| ' . .
T e ey T
(14.84 0 56157 nomal) wegedissolvap d HEH(@RP mb) anddhegtes at eflug frgdies- dde
reactléh w¥§$do¢éﬂ &‘drﬁltér%a tﬁe %tra@r/@syévﬁbé’r)ated lﬁH@M@sﬁé@&rﬂ&%nd as a
yellowngum @2—[@ 7)8% yﬁ!d)( 3‘-|1_|NIV|,B (40%(IéZ,MH28CB§I3k€ﬁ54m7 ]_(éHAI'iI) 7f5 -
7.59 (FH, d), 7.791-7. 74 GHMR), 851 -18.02 GBI, MY, =2.4A1dM)HWOL C-MS, ESI+),

RT’zgs @%h@ﬁ¥%et%&%ld)oxo 3, 4- di hydr opht hal azi n- 1-yl ) met hyl ) -
2-fl uorobenzonitrile (102)

(c) 5-((8-chloro-4-oxo-3,4-dihydrophthalazin-1-yl)methyl)-2-fluorobenzonitrile (102)
(7-chloro-3-oxo0-1,3-dihydroisobenzofuran-1-yl)triphenylphosphonium bromide (101) (9.3 g,
21.64 mmol) and 2-fluoro-5-formylbenzonitrile (3.55 g, 23.80 mmol) were dissolved in DCM (60
mL), to this was added triethylamine (3.92 mL, 28.13 mmol) and the reaction was stirred
overnight. The reaction mixture was evaporated to afford a brown solid. To this was added
water (40 mL), EtOH (40 mL) and DMF (4 mL). Hydrazine hydrate (10.83 g, 216.35 mmol) was
added and the reaction was heated at reflux overnight. The reaction was cooled and the
precipitate was collected by filtration, washed with EtOH (25 mL) and air dried to afford the
desired compound as a yellow solid (6.10 g, 90 %), which was used without further purification,
'"H NMR (400.132 MHz, DMSO) 5 4.64 (2H, s), 7.44 (1H, t), 7.63 - 7.59 (1H, m), 7.78 (1H, dd),
7.81 (1H, 1), 7.98 (1H, dd), 8.33 (1H, dd); m/z (LC-MS, ESI+), RT=2.17 (M-H 312).

(d) 5-((8-chloro-4-oxo-3,4-dihydrophthalazin-1-yl)methyl)-2-fluorobenzoic acid (103)
5-((8-chloro-4-oxo-3,4-dihydrophthalazin-1-yl)methyl)-2-fluorobenzonitrile (102) (6.1 g, 19.44
mmol) and potassium hydroxide (10.91 g, 194.44 mmol) were added to ethanol (30 mL) and
water (70 mL) and heated at 100°C for 5 hours. The ethanol was evaporated off and the
aqueous was extracted with ethyl acetate (1 x 75mL). The aqueous was then acidified to pH1
with conc HCI to afford a solid, this was filtered, washed with water and dried to afford the
desired compound as a beige solid (5.73 g, 89 %); 'H NMR (400.132 MHz, DMSO) 5 4.63 (2H,
s), 7.21 (1H, dd), 7.44 - 7.40 (1H, m), 7.64 (1H, dd), 7.82 (1H, t), 7.98 (1H, dd), 8.34 (1H, dd),
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(7-chl oro- 3-oxo- 1, 3-di hydr oi sobenzof uran-1-yl )tri pheny

| phosphoni um brom de (101) (9.3 g, 21.64 mmol) and
w@2Gobaeaos2 5- f or myl benzonitrile (3.55 g, 23.80 PEDGPB2009/000181

were dissolved in DCM (60 20 nmL), to this was added

triethylamne (3.92 nmL, 28.13 mmol) and the reaction

was stirred overnight. ThdOPeaction mi xture was

evaporated to afford a brown solid. To this was added

o, 'Rk B U PR il oty Ve

reacti on was heated at reflux overnight. The reaction

(e) 5-%’)‘91?? %g(tg !f@groa:pv\gt rh%o%[p%ﬁ%ﬁ%fe%g)gwa&eﬁ% Jgﬁ&%@gig bNZI-é) one (104a)
5-((8-giigrerichxoried-dibydierhthalazin-drvh metnl) 2Sluaropeniaisacic( 108) @62 9_(9 60
mmol}ia, -nind pugwuu%h(om 68 Mélhwz - Bé}ﬁbfnwlsﬂthsﬁﬂ HGH).1,1,3,3-

tetranie}hyhs;oug%mun? t;e%rgguctrgtp_q)ra (0 2%1 980 zisﬂqm ﬁdjere |7soé\fd uﬁ)ﬂﬂ' (10 mL), to

this w3 addedIBPEA (04136I61)., 0.88 Andl)land, théida)actmﬂvlas(étlﬁied/ﬁr 1ESLrt) The

sowerl a8 ghghele o, dtess g e i isRafegn Restogire 4 myiepe
purified-bly| prepacdiive HHILE (Wéitets KBfdge Bep C18 OBD column, 5u silica, 19 mm
diamefe (f&f il Ié}{r?‘?hgntllétﬂ%rblo? eAaf(ﬁi)\g %Ta‘? HNtJPr@L @Hvé\evl(’cbfxl\t)aﬁﬂgh%’; NH,) and

uor obe
MeCNyas ¢lueyts rﬁrwa%sen&emme s'ged qumomd Wﬁiﬂ 9vawa dé?j a@aess to
affordttife @ddad flatdridPadd-Whitddamie 186 g (387 o)) 'HAMARMAGY. €32 MKz, CDCly) b

vo0- 3o b B L el Fact 86 0be 1R, 12 8BS I can o

3.48 -T5AL(PH, Fes. mmmwngas 4.0%n3. aa(tH fm)pdi65 @Hy IS, 7.00i (1H, t), 7.17 -

B T T e T
RT=1§§(M+Ue1139)e solid (5.73 g, 89 %: 1H NMR (400.132 Mz,
DVMSO) b 4.63 (2H, s)721(1H dd)744-740(1

H 64 (1 H_dd), 7.82 7.98 (1
0 5 g e oS bsomssab e a1 S o
5-((8-3hlor8-4-dxb-34-dBydrophthdidzif-1-ybBmethyl)-20udrobeRzdidacidE8i03) (0.2 g, 0.60

o hefhifbdidte BRae 5k o im0
tetramethytisyoniyh tetafecrobordte 2625 b 9.0. (8. 0ww)) were dissolved in DMF (10 mL), to
this wgs bddbcH)pAJ0 F3OHKE: %7%1 @%%W%QH@F&%@%MJ& diirrkl }%Fﬁtriw )The
solvent. wasteNanafplies & dryness apd tlmr@wa@dlggpl\{ﬁ%p pogiprjtrile (4 mL) and
purified-ty bregaeati e HHLClwhiteth ixBrageoPreb-OAIB)OBD doldmB- 5u silica, 19 mm

t etranet hyl i souroniumtetyafl uorqgborage
diametery| (30 r\'ﬂg\rléngah sYsing, desreas! i @nmj_rjas o{ \gatgf @Pgtawg@ 1Q/o Klgl 3) and
MeCNagkl@derRb. Pcfctiofs dadfaimihg tha. déSiredamin)poand weteceviaparateiddo dwasss to

aﬁordéﬁ%/crjés?rgd cgrhp?lthnla%% a whlge\“oa 2(5 &fe[% 1933 "/e)\(aﬁ)glﬁ\]/ﬁ'{ E@Pg@% MHZ,

idin acet
CDClgxd)1.2h@H. put-99 1 de W‘I m)ebﬁﬂ aﬂ B9 €2HHPDCT QA SO 1XBN). 3glé - 3.07
(1H, ﬂ@%?c%&s rﬁP'4lU§“ 4, 00%(1Ri n ) @65 éﬂ & 38 (h, @ﬁl?tﬁf 7. 18948H, m),
th us |n decreasi n m xt ures of water

726 ({0t BERK i D17 D RIS IO RRS w%cmﬂ)awwm aVe foatls) bR
RT=2®©8MkaH4ay the desired conpound were evaporated to

dryness to afford the desired material as a white

foam (0.100 g, 38.7 % ; 'H NWR (400.132 MHz, CDCI3) b

1.60 - 1.49 (1 H m, 1.83 - 1.64 (2H, m, 1.94 - 1.89

(1 H m, 3.17 - 3.05 (1 H nm, 3.35 (3H, s), 3.48 -

3.44 (2H, m, 3.61 - 3.48 (1 H nm, 4.03 - 3.93 (1 H

m, 4.65 (2H, s), 7.00 (1 H, t), 7.17 15 7.14 (2H,

nm, 7.66 (1 H t), 7.80 (1 H dd), 8.49 (1 H, dd) NH

m ssing; nmz (LCMs, ESI+),
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RT=1.89 (MtH 430). (1)
5-chl or o- 4- ( 3- (4- et hoxypi peri di ne- 1-carbonyl )-4-fluoro

whee2pd3ppht hal azi n- 1( 2H) - one (104b) PCT/GB2009/000181
5- ((8-chl oro-4-oxo- 3, 4- dihydrophthalazin 1-yl) et hyl)-
2-fl uorobenzoic acid (103) (0.2 g, 0.60 20 mmol),

4- et hoxypi peri dine (0.078 d¢,'90.60 nml) and 2-(1
H benzo[d][1, 2, 3]triazol-1-yl)-1,1,3,3
Exa tﬁt{ met hyl i souroni um tetrafl uoroborate (0.251 g, 0.78
were dissolved in DV (10 nlL), to this was

Hadded DI PEA (0. 136 , 0.78 mml) and the reaction was
stirred for 1 sol vent wa eaprét/e\d*
dryness angd te jgum was /di ssolved i Apat nitri (4

4L\nL) and puyi edy,by preparative HPL (vaaer&sXBrldge

Prep C18 ® colum, 5p silica, 19 mm 25 di aneter, 100
| engt )1, usi ngzgecreasi ngly polar m xtdres of water
(containing 1 % NH3) and MeCN as eluents Fractions

cont ai ni ng the desired conpound mereaﬁgﬁpdré\ to
dryness to af orod he deS| red conpo as a r'te
f oam (0. 052° "H NVR (400. 132 #Hz, CDCl 3)

6 1.20 (3H, %659 1.48 (1 H, m, 1.81 - 1 63 (2H,
m, 1.94 - 1.89 (1 H, n) 3.16 - 3.07 (1 H m, 3.57
- 3.45 (4H, m, 4199- 00 (1 H m, 4 GSE

6.99 (1 H t), 7.17 - (2H, m, 30 7.2

7.66 (1 H t), 7 80 dd), 8.49 (1 H, dd)
mssing; mz (LC i

. SI+), RT=2.08 (M 444)
2000/ 093032 PO/ CB2Gho/ 000181 110 Bre
HOv ' NN TN 0} 105 O 108 >r ol ] GBI

(ZHjéﬁzs

NL: > 109

(a) Tert-butyl 4-(2-oxo-2-(pyrrolidin-1-yl)ethoxy)piperidine-1-carboxylate (105)

Tert-butyl 4-hydroxypiperidine-1-carboxylate (4 g, 19.87 mmol), tetrabutylammonium
hydrogensulfate (0.337 g, 0.99 mmol) and 2-chloro-1-ryrrolidin-1-yl-ethanone (3.87 g, 25.84
mmol) were added to toluene (50 mL) to this was added NaOH (19.87 g, 198.75 mmol) in water
(20ml) and the reaction was stirred at 25°C overnight. The reaction mixture was quenched with
water (100 mL), extracted with Et,O (3 x 75 mL), the organic layer was dried over MgSO.,
filtered and evaporated to afford the desired material as an orange liquid (7.20 g, >100 % yield);
'"H NMR (400.13 MHz, DMSO-ds) 5 1.40 (9H, s), 1.86 (8H, m), 3.02 (4H, s), 3.38 (2H, t), 3.54
(1H, m), 3.60 (2H, m), 4.07 (2H, s).

(b) 2-(piperidin-4-yloxy)-1-(pyrrolidin-1-yl)ethanone (106)

A 4 N HCI solution in dioxane (3 mL, 12 mmol) was added to a solution of tert-butyl 4-(2-oxo-2-
(pyrrolidin-1-yl)ethoxy)piperidine-1-carboxylate (105) (3.5g, 11.20 mmol) in methanol (3 mL) and
the reaction mixture was stirred at room temperature for 6 hours. Removal of solvent gave the
desired material as its hydrochloride salt. This salt was dissolved in methanol (50ml) and MP-
carbonate (14.88 g, 33.61 mmol) was added. The resulting mixture was filtered and the solvent
removed to give the desired material (1.700 g, 71.5 % yield); '"H NMR (400.13 MHz, DMSO-ds)
5 1.34 (2H, m), 1.73 (2H, q), 1.86 (4H, q), 2.43 (2H, m), 2.94 (2H, m), 3.39 (4H, t), 4.04 (2H, s).
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\' I iNNN2110 107 F F (a) Tert-butyl
4- (2- oxo-2-(pyrrolidin-1-yl)ethoxy)piperidine-1-carbox

W@ k@p©9303N5) 5 Tert-butyl PCT/GB2009/000181
4- hydr oxypi peri di ne- 1-carboxyl ate (4 g, 19.87 mmol),
t et rabut yl ammoni um hydrogensulfate (0.337 g, 0.99
mmol ) and 2-chl oro-1-ryrrolldi n-1-yl - et hanone (3.87 g,
25.84 nmol) were added to toluene (50 nL) to this was

(@ + RS RN Ao atlcrt Lo TR gop- Tt aoryabar | 2"
phthatazmet(Ridoma (H0Tr e was quenched wth water (100 m),
218 AR e AT SOBVE] i o
HBTU( Q83 as il O gnragdt ‘é?rﬁ@ﬂd%ﬂstod?lvl/o K‘a’ﬁ‘bb tq fhﬁ’ult"ct? ?(dﬂeQU hylMt00
|sopro Wk ramrﬂé"(d\wg rﬁI40|001]+3mM)'|énd %@@?ﬂen@n-ﬁ 19 yrrolrdrn 1-

yI)eth onﬁ) (10§) (é ?@L?) anmoi) OTf;' (r%gtlogyvas Etﬂ' dl_for 5 ?murs before berng

evapolaté tadryhedis and pyiifizxd\by plepapative 6IPLGI (Walery XBeddeaPrepe€18 OBD

columgt Qp %HGC ea‘IA{n(r)n glaglgfelrjﬁa)én%rjno ?erfttgtehp]tﬂkg@?%gglﬁgﬁglg}élme gf water
(conta(rp-yg i BINH1) @nd MdONeashelusntp iFpantionl erntainicgihesiegirest eon{ppoBy were

evapdratedth dr%‘r]esgq)o fﬁgQJellréorboWﬁvtonﬁd"% (Nﬁlté@dlld?@%8 ghev.o °/? H NMR

reacti m xture was stirred roomtenperature

(400. 1i3U¥Hz, QR i WPall- 9% 1-8% (D) 2331/& PREM. dBbid O T & i bH) 3 57 -
3.42 (@5 6H)S3.hy gbeféhlﬁs geizsah) 4. 08huog, t1HVaS 18S9l MegiHz, 12H), 4.26

. 23 ol SR N T T A et G 2 BB g o

10.01a9d7t(he 180 ment.C-AMB, EStoyRT=1.66 (M++¢493)e desi red
material (1.700 g, 71.5 %yield); 1H NVR (400.13 Mz,
DMSO-d6) 6 1.34 (2H, m, 1.73 (2H, q), 1.86 (4H, Qq),
(d) terz-buty! 4-@-pyrylidinp1-glethaupingyiding- 13rtiaxatet (f08)4. 04 ( 2H,

Tert-b%)yf 4\(!302&9%9%%?&3 ﬁ%&@g&g&%mﬂmoxw 1(09)(3 5 g, 11.20 mmol)

fluoro rrolid }Z/;‘&et ox% e
b 5?21”.33’13;“252234 “fm'w""b?*iiﬁfﬁé"‘iﬂiﬁ etk flom.
1 T orowes stir 9] n ) pratuse
overngﬂg Ofr%ﬁ% fli%%é 8’338‘6%8@9%06 WSL@U nﬁ?fged M%T%JO g\loso§%flh
carbonatd €50 ML} ektydctdd VBith EOAC Py [7p mipahe arganic trye( Waam@edm/er MgSO4,
:’:ere% r:g&e\?‘;ﬂg t?ﬁcﬁﬁ)@%f%f@ﬁﬂe desrre?g)martfé?;\;'?? i\c;oglgegsz:;: bv;fé%fr;?v;;)ta:(jr;
roughi@igsptly gpext sfage;g ® -
1.86 (fnoarj 1f8wr189fo @4, 0219 gog ngﬁéeemaml) e 3o (if. ymle)sa 98¢ 22) 3.06 -
e ive e
.17 Gt Sk 2P P A bR S 78, 8P A0 15
I eng: h), using decreasingl yCKIoI ar Im xturesFof }Nat er
as eluents ractions
) 1{28(%{})6%'" 4%)&) {(@IQIE grtv%ound were 10 evaporated to
A 4 NtiiGliselwtiort ip dtdxenej@shk)e/wasmdpo trnRiselgtion ofiertuty gH@dpiperidin-1-
yl)ethé)grlﬂrgérdgwe ﬁ@ar@oxﬁate (11U8NM?> %(26(3@ ﬂrﬁba) Weom ﬁﬁ_égndthgoeactlon

mrxtuqq)wasSstrged at room temperature for 6 hours Removal of solvent afforded trr% desired
compound as its hydrochloride salt. This salt was dissolved in methanol (50ml) and MP-
carbonate (14.88 g, 33.61 mmol) was added. The resulting mixture was filtered and the solvent
removed to give the desired material, as a clear liquid which was used without further
purification; "H NMR (400.132 MHz, CDCl,) & 1.33 - 1.47 (2H, m), 1.50 - 1.71 (3H, m), 1.86 -
1.96 (4H, m), 2.50 - 2.67 (6H, m), 3.00 - 3.14 (4H, m), 3.34 (1H, septet), 3.55 (2H, t), 3.60 (2H,
t).
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H, 10.01 -
.66 (M+H 493).

7.79 - 7.70 (m 3H), 8.47 - 8.44 (m
9.97 (m 1 H); mz (LC M5, ES|+) RT=
15 (d) tert-butyl
4-(2- (pyrrolidin-1- yI)ethoxy)plperidine-l-carboxylate
(108) Tert-butyl
4- (2-0x0-2-(pyrrolidin-1-yl)ethoxy)piperidi ne-1-carbox
() 4-(4Nadre-3(¢(295 ) dydrobidiny 1-yhdthaky)pipeidine- kearb ohydden 2ybphthalazin-y (2H)-one
(110) THE (50 nl), to this was added borane-nethyl sulfide
conplex (8.40 nL, 16.81 nmol) and the reaction was
2-fluorgt§-{(4-e¥p-a ¥-dinCrdpbthaizinotrylimethidpeazoinadid € (0. 2@ afkeammod and

HBTU?(g gg’g E rNbe hﬁnol)%e QHJEBVto @Mﬁ MrrﬁL)V\f%Sth@W%Q %a&m efiinvas

soproRylpRE 2MRA . ZPCPls 103 RS 1on 412 OF BTN Waery piperidine
(109) WarB3dy, 0&d roaviely. TES@4ctionfwaststifr@dlfoR D Hoéré dRfra being éﬂaporated to

oGP 305 S R Vi RSP b B e, 1

mm diaidetel/R 00 400 lehgth) Mding deDeasSihglp pdlaBBixturds &fgvaten(c@itining 1% NH;)

and M%CKI% IJen%(il;ééalor%}_%mtazn r%GtE dés r%z §émk;03r"cp Vi\l_ﬁfg eggpo atg%?dryness
to affogd the d@ﬁredngtenqj as @ whitg solid (()@87 29 "/«{J,qug) @ym%goo AB§ MHz,

CDC|3§566535 13817@H m) 12€H)4 ?@1 fh),2.93D2.61 ( :ﬁ) m), 2.65 - 2.72 (2H, m), 3.04

h er| n 0
314 (. 0 BB BT Gt p B g P s 4P Ao, o,
7.21 -Gf33t(RAHL mp Ttesl - 748((@H(ml)r884’3-CB4801H m), 985 9.95 (1H, m); m/z (LC-MS,
vyl et ' i di ne-1-carboxylate (108) (6.5 g, 20.80
ESH)'n%‘iﬂe])&?@‘ﬁ?E@%)16 m.) and the reaction 30 m xture was
stirred at roomtenperature for 6 hours. Renoval of

lpqent afforded the desired conmpound as its
Examﬁ&'dr ochloride salt. This salt was di ssol ved in

3.42 (m 6H), 3.72 (septet, J =3.6 Hz, 1 H), 4.06 -
4.00(m 1 H, 4.122 (q, J = 11.9 Hz, 2H), 4.26 (s,
WQ@RH09/093082 (t, J = 8.8 Hz, 1 H), 7.32 - 7.25 (PGT/EBR009/000181
1
1

met hanol (50m ) and MP- car bonat e
mol ) was ad O'Fh'éL,ﬁ ulting m xt ?‘/it”er
and the s@l.Vv remoyed to glveth% i'red nateti al ,

as a cIearQr]qU|d1mh|ch was used witlout further
° /igurlflcajﬁo (400. 132 MHz, CDCIS)l6 1.33 -

47 (2H , 1. SOZR 1.71 (3H, n), 1.86 35 1.96 (4H,
m, 2.50 - 2.67 (6 , 3.00 - 3. 14[if530£}* 34 (1
H, septet), 3 55 (ZH t) 3.60 (2H (%j
2009/ 093032 P 00181 112 (N
4- ( 4- fluoro-giiﬁ' 2- (Sgﬂrolldln 1-yl) et hdXy) pi peri di ne
-1- carbonyl) 1) phttial azi n- 1(2H) -one (110)
2-fluoro-5-((4-ox 3-3,4 di hydr opht hal azi n- 1}yl ) met hyl ) b

enzoic acid (1) (Q.2 .67 mmol ) and HBTU (/0. 381
g, 1.01 mmol) vver addegd oDl\/F(4 m.), to this
opyl

added N-ethyl - [ so@/ propan-2-amne (0.179 ni,
1.01 mmol) andothen 0 i

4-(2-(pyrr et hoxy) pi peri d 0. 133
g, 0.67 action was stirle urs

bef ore bei Wy eyaporayedsto  dryness and purifiled'y

preparative HP atsgrs XBri dge Prep C18 @o c®l um,

5p silica, 19 fli ameter, 100 mm | engt h) i

decreasingly polaf mixtures of water (containing 1 %
(a) ter’t\lbﬁ)'l 4-(2-oxo-2-(piperidin-1-yl)ethoxy)piperidine-1-carboxylate (111)

Tert-buty! 4-hydroxypiperidine-1-carboxylate (10 g, 49.69 mmol), tetrabutylammonium
hydrogensulfate (0.844 g, 2.48 mmol) and 2-chloro-1-(piperidin-1-yl)ethanone (8.08 g, 49.69
mmol) were added to toluene (75 mL) to this was added sodium hydroxide (49.7 g, 496.86
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10 and MeCN as eluents. Fractions containing the

desired conpound were evaporated to dryness to afford
w0 b@odexBdr ed material as a white solid (0.287 gcT/892(S}i9/000181

yield); 1H NWMR (400.132 Mz, CDCI3) b 1.65 - 1.81

(6H, m, 1.87 - 1.96 (3H, n) 2.53 - 2.61 (3H, m,

2.65 - 2.72 (2H, m, 3.04 1133, 14 (1 H m, 3.38 -

3.57 (3H, m, 3.61 (2H, t), 3.97 - 4.06 (1L H m, 4.28

mmol)(7i% %teﬁ’r%@_ﬁ)rr?l}]gn% tgeL @cgig%Wa%Z’(ir%% ﬁ_t Z%CSC)SVQ‘@t._%j rs%éti?)% rriji(ture was
quenahipd with wa(eILCl-OiU&L) &raBi8H with EIR'D:CB )8'85 O N thedor @arto layer was dried
o 3G o B 3k A ELAER B f Mg 150
96 % Kield); NHINMR(4Q01188 MHz1 §DG -8 h 49ROk 1ag). 187 t } $Q(3H, m), 1.61-1.68 (2H,

m), 1. 61 ( 29@}@4 2“);%92?{1_@@4 Iny B)18L RV RRI MAE 35 - 2laeR D BH - 3.79

@H, B 0r SAFREAPY 1 'Re HIBH BByl ate (10 g, 49.69 mil).
t et rabutyl ammoni um hydrogensul fate (0.844 g, 2.48

h| | h 8.08
) - R R B B Y U2 1) o Lhi o s
A 4 N &t edlutiomdn dnxam:(fSM) ohas @ddedro@, sohgien sfaem@mm}@/ -@@3B @peridin-1-
yl)ethg;g%l@%mggll L0008 hte (]13@ (‘7'@3%)22'% Mﬁ%ﬁ‘in 206\ﬂ9)ah@ﬁ1e reaction

I on was stirred over ni reactl

m'xturmwaS@F@eqmgoonq@mr?éae\f/ﬂrﬁwow %?mq‘/ftm Sﬁ'ﬂ?"t a@%ﬁ?da?:vérélef"dm 1-yD-
2-(pipBfidima SloxP)ethandne’ as itk )hydiddRlofded 8at @.300y G 4429 )dMhRGsalt was then

dissolved in methanol (50ml) and MP-carbonate (14.88 g ,33.61 mmol) was added. The resulting
mixture was filtered and the solvent removed to give the desired compound (2.300 g, 44.2 %),

which was used without further purification.

(c) 4-(4-fluoro-3-(4-(2-oxo-2-(piperidin-1-yl)ethoxy)piperidine- 1-carbonyl)benzyl)phthalazin-1(2H)-
one (113)

2-fluoro-5-((4-oxo-3,4-dihydrophthalazin-1-yl)methyl)benzoic acid (1)(0.20 g, 0.67 mmol) and
HBTU (0.381 g, 1.01 mmol) were added to DMA (4 mL), to this was added N-ethyl-N-
isopropylpropan-2-amine (0.179 mL, 1.01 mmol) and then 1-(piperidin-1-yl)-2-(piperidin-4-
yloxy)ethanone (112) (0.152 g, 0.67 mmol). The reaction was stirred for 2 hours before being
evaporated to dryness and 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% NH3) and MeCN as eluents. Fractions containing the desired compound were
evaporated to dryness to afford the desired material (0.303 g, 89 % yield); '"H NMR (400.132
MHz, DMSO) 6 1.07 - 1.39 (8H, m), 1.46 - 1.56 (1H, m), 1.61-1.71 (1H, m), 2.76 - 2.85 (1H,
m), 3.02 - 3.09 (2H, m), 3.10 - 3.20 (4H, m), 3.34 - 3.41 (1H, m), 3.66 - 3.75 (1H, m), 3.90 - 3.93
(2H, m), 4.08 - 4.12 (2H, m), 6.99 (1H, 1), 7.09 - 7.21 (2H, m), 7.57 - 7.69 (1H, m), 7.72 - 7.76
(1H, m), 8.02 - 8.06 (2H, m), 12.34 (1H, s); m/z (LC-MS, ESI+), RT=1.76 (M+H 507.5).

(d) tert-butyl 4-(2-(piperidin-1-yl)ethoxy)piperidine-1-carboxylate (114)

Tert-butyl 4-(2-oxo0-2-(piperidin-1-yl)ethoxy)piperidine-1-carboxylate (111) (7.5 g, 22.98 mmol)
was dissolved in dry THF (100 mL), to this was added borane-methyl sulfide complex (17.23
mL, 34.46 mmol) and the reaction was stirred at 40°C for 3 hours then at ambient temperature
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over MgSH4, filtered and evaporated to afford the
crude product as an orange liquid (15.60 g, 96 %
W@ 2@b@3032H NVR (400.132 MHz, CDC13) b 1.49 (9pRCT/€B2009/000181
1.51 - 1.60 (2H, m, 1.61 - 1.68 (2H, 5 m), 1.81 -
1.90 (3H, nm, 3.05 - 3.13 (2H, m, 3.35 - 3.47 (2H,
, 3.50 - 3.62 (4H, m), 3.4 - 3.79 (2H m), 3.80 -
3.89 (2H, m, 4.13 - 4.19 (2H, m. (b)

overnight, PR af & dboBEd @ Vis dUeREAALRAA G R sl

carbosatk (80 mh), ektractra with EtPIAC43 k Z5 on)-tBe prgapiedayer wad drigdover MgSO4,

filtered Iamfg\%y%\tgd&%gi tBf: bafxpﬁ ﬁ@%@é@g@ﬁ %)%%)Q?)Srﬁcgge 1%grb%§ylate
(7.3 g5 9% Prvaeld)as 3 Wﬁfbﬁ%‘idaﬁﬂﬂr@eﬂ witheut figthes puriieatipnal of
sol vent afforded 1- (plperldln 1-yl)-

é{%&)}l eri di n-4- % %}?/t hanone as its hydrochl oride
(o) 1-Zeploeldndipgetyipigitgie P salt vas then  di ssol ved
A 4 NiHTI F§Blhh@m|ﬁ|d|c(x5ﬁ)é‘r(B)m@%s%ﬂé@f@ﬁﬂﬁt&;n(&ﬂerﬁ&tﬂ 4;(33pipdridin-1-

I ' .
G PEE bl s 5t 4B gl e T B e
mixture2v3Cirgd atibo téfperatlife fahf bburacRerewdofsioiveotaffordedt Th@r

(plperﬁﬂm E/fofﬁéfh?lﬁblpérfd he as |ts hydrochlorlde salt (0 540 9, 12 22 %) Thls salt was
perid

p!
then diaspied 1\ BEPBRT JAOTICAANG SALRBREL] 48 213 6T e ek ybed. The
resultlag frrﬂdd@r"eﬁné%‘fﬂtén‘éd%@ thd bivdhivefood o ekt Qedired! mdteidn i lcpBurless

liquid alhlc Iv%fam W;tl%)dg?ugﬁor '8%“83%&‘% (WB%QHF Eglé{ll‘}?& ‘F?g' 1.47

(2H, ra)dd&d - N7 t(Biy) m)\A.86s ApaBaBM| 1), @pEn-26 A6H) ) (D0A73 14r(4H, m), 3.34
(pi peridin-1-yl)-2-(piperidin-4-
(H, S%*P%y?ggﬁa'@hg‘i? %})t’l(o 152 g, 0.67 mol). The

reaction was stirred for 2 hours before being
DHBl 2460 L & I';é/e?zﬂ"P i
0 + IR BB AEI GRS BB AN e o
(116) di arret er 100 mm |l engt h), using decreasingl y pol ar

2-fluofB- 5—(('4%&5—3? dMtﬁir&ihti%@az(rﬂﬂ?ﬂ)rﬁétﬁylft@nioﬂ(am‘g)((mwg,m\dnﬁﬁl) and
rac ons Slre (0)
HeT (R ooy LR sSaR Rl ta I 1R e iBERAH -

isoprapgipeapiaai2-4riing (8179, m8 9.0 mmel) d)\d th NERpipdDN-432 VHz,

onxy)Wporﬁn;O(? 5_8((#13&9 (1%H rn,rgZI) t{ij'n \éa@ sQl ed_lfor ours before

being Bvamporatedito qa‘fynesg a]_lg purlf@dj_qy p(egqratme H CgMVaierg X@ldqequqp C18 OBD
colum'ﬁ) 5p §|I|@b6 19 min diameter,Ho0Mim Iéﬁg@\g using- d&3reabidfly pblar miktfSs of water

(contalnlqg @3% N"f g?ui WCN-FS-PilenfS?LZPGtI% cemta’_rpnq#u gsn@grpomgo\dbd were
evapdrattl torynek? t@4ffdrd thd, desired conzpouhT{OMEB9 & 2074, % REH);. "ABNMR

caoo. D Mol 1671 4F kT B Vb 1.8 o . 972230, 2.5 o1

t), 30@1341)5 (Tldrm) BL&?y-I349 (1H, m), 3.50 - 365 (4H, m), 3.92 - 4.04 (1H m), 4.30 (2H, s),
7.00 (4H ( ;? 392%{) ﬂs@ ivykéwmompbmqmlrﬂﬁnémﬂbwn/z

was di ssolved in
(LC- Mﬁﬂésd*]}O'BTTﬁ_ 1(M f'?ﬁ@ vvas added bor ane- net hy| sulfl de

conplex (17.23 35 nmL, 34.46 nmol) and the reaction
was stirred at 40C for 3 hours then at anbient
tenperature WD 2009/ 093032 PCT/ GB2009/ 000181 114
overni ght. The gummy m xture was evaporated and was
guenched with 2.0 N sodium carbonate (50 ni),
extracted with EtQAc (3 x 75 nL), the organic |ayer
was dried over MySO4,
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16

filtered and evaporated to afford tert-butyl
4-(2-(pi peridin-1-yl)ethoxy)pi peridi ne-1-carboxyl ate
W@ 7003/0980305 % yield) as a colourless |iquid aneICT/6E82009/000181
wi thout further purification. 5 (e)
1-(2- (pi peridin-4-yloxy)ethyl)piperidine (115) A4 N
HCl sol ution in dioxane (6 ﬂﬁ) was added to a sol ution
of tert-butyl 4-(2-(piperidin-1-
Exa ﬁhz hoxy) pi peri di ne- 1- car boxyl ate (114)(6.5 g, 20.80
in MeOH (16 nL)and the reaction n1xture was
stirred at roomtenper
sgf'vent afforded
pigeri di n-4-yl ox pi peridine as

Sture for 6 hours.

& th di ssol ved in ruath
é|{4p.é'8 g, 33.61 mol) dded. The resulti
10r1‘nxture was filtered and>~Me sol vent renoved t
the desired material @zcolourless |iquid wsich was
used without further purification; 1H NMR (400. 132
MHz, CDC13) b 1.33 - 1.47 (2H, m, 1.50 -| 1.71 (3H

n, 1.86 - 1.96 (4H, n), 2.50 - 2.67 (6@ , 3.00 -
3.14 (4H, m, 3.34 15 (1 H, septet), 3|55 (2H, t),
3.60 (2H, t). (1) NH

4- (4-fluoro-3-(4-(2-(piperidin-1-yl
1- carbonyl) benzyl)pht hal azi n- 1( 2H) - dne
2-f1 uor o- 5- ((4- oxo- 3, 4- di hydr opht hal &zi n*
enzoic acid (1)(0.20 g, 0.67 mmol) and 2 TU ((0.381
g, 1.01 mmol) were added to DVA (4 nL), to [
added N-et hyl - N isopropylpropan 2-am ne ({3,479 i,
1.01 mol) and then 1-(2-(piperidin-4-
yl oxy) et hyl )|pi peri di ne (115)(0 214 @ 1.01 pmol). The
reaction wag STiTTeggd or 2 fours bedore De|ng
evapor at ed tlo dryness and purlfled by prepaf ative HPLC
(V\at ers XBrid &ge Prep—-€18—CBb——-col U ; up stHHica, 19 mm
di aneter, 100 nmlzﬁqh) usi ng dé C?\G/SI ngl y pol ar

m xtures of water 25 (contailning 1 % NH3) ahd MeCN as
el uents. Fractions containing the desired compound

(a) 3-{(&ERoroSM a3, mﬁdmphmamnﬁa@/mtm)b@rzanm@(1de;si r ed

0 EEEEE e S Yo APM bR 5 o

23. 26m)mo|)2ar8173-forrﬁyl5éhz(odiﬂl;le (820 ¢.2823(nrhbl) wene, disobad DCB) (B9 niL), to this

was ahh Lfﬁ%ﬁth?i%ﬁe 4 %24\% gé Zkléwqgl) r% tﬁ% re@&ﬁbrﬁﬁ# s‘EH*ed 'a/ern%hg 2'I'he
reactiqn mixtyre was ﬁt}erecjrtogquord arwpge §qi,|p| Taris vgs;pgided gakgg (A(O_LmH EtOH (40

mL) aRd DM¥Q441\;&\J)( ﬂyd‘bzu‘f‘@ hyd?dté é}ﬁ%S( d. 23364 niesdIytwas dlitled aﬂ& tr(el\féb'l:tlon

was hggrte@)ageﬂ@x N_qrmt Qli\fg)rea lgg@gsB%gggé gr% t}]g’ %)recilp]tate was cnRec?ed by

filtration, washed with EtOH (25 mL) and air dried to afford the desired material as a white solid
(3.75 g, 54.5 % yield), which was used without further purification,; 'H NMR (400.132 MHz,
DMSO) 6 4.66 (2H, s), 7.53 - 7.47 (2H, m), 7.68 - 7.66 (2H, m), 7.81 (1H, 1), 7.97 (1H, d), 8.33
(1H, d), 12.55 (1H, s); m/z (LC-MS, ESI-), RT=2.04 (M-H 294).

0 y) pi perl di ne-

(b) 3-((8-chloro-4-ox0-3,4-dihydrophthalazin-1-yl)methyl)benzoic acid (118)
3-((8-chloro-4-ox0-3,4-dihydrophthalazin-1-yl)methyl)benzonitrile (117) (3.75 g, 12.68 mmol)
and potassium hydroxide (7.11 g, 126.81 mmol) were added to ethanol (30 mL) and water (70
mL) and heated at 100°C for 5 hours. The ethanol was evaporated off and the aqueous was
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Cl PN PhC CNC I OH Ph Ph 101 117 118 of NH iN O
Cl aR / 119a-b R 119a 119b (a)

WQ@2(008939B2 or 0- 4- 0x0- 3, PCT/GB2009/000181
4- di hydr opht hal azi n- 1-yl ) net hyl ) benzonitrile (117) 5
(7-chl oro- 3- oxo- 1, 3- dlhydr0|sobenzofuran 1-yl)tripheny
| phosphoni um bromi de (101) 1180 g, 23.26 mml) -and
3-fornyl benzonitrile (3.20 g, 24.43 nnDI) wer e

: | b s
extradiod i e (0 23, "t BynabES v BRACERS pppty i cone Hol
to afford@ selid, thigwasfitered, glashedTwith watesartd dmdm affard thevdesired material as

a beu%oﬁ& F£h 6 %safo %r‘%ﬁ '\M’ht(ﬁ{ fé‘z' l\ﬁ'H 46@%2#%51'@/‘542 7.41

4
(2H, moyaﬂa«é*(sn? 76t BT %bm M@?é 5 (o). 1258 (11,

s); m/k Qas-MSOBSkY, R draRi+p3@h. refl ux overni ght The
reacti on was cool ed and the precipitate was coll ected

by filtration, washed with EtOH (25 nlL) and air dried
(c) 5-¢Imora-f4f(e¥(d—nteh‘f&>x;2keﬁerfdmé tedrbonyberay)hthdiadie 1260)-ode ((13a)75

Y
and %methwxﬂm)endrm 478.2 me, 0.64 mnTol)ogere addebto DN (&wL) o this wWap added
N-eth{: N—E%ﬁrozigrzpén’li Hmirfd) (.13 180%3_ (0(915 anolS’énd t%@n i(SIE)T(JJ(sd;ﬁ m3) 6.95

mmoly The geackpromixtuse Wﬁ% styresl far fﬁyrd'?%‘b‘-’n%tr% aEherPradwaJé% W pyyified by
prepafilig® LGM@C(Whtérl ¥8}idge Prep C18 OBD column, 5y silica, 30 mm diameter, 100 mm

4- 0x0- 3, 4- dj bt J
enatt s eFIeRanp PAPT pires o WAl e AR ¢ SR SpbIRCeYangluents
Fractibysdcamxdinieg (hé .dédiragl, cofripouidd wenesdvapaveted tcadr&eeisstto atford Ameodlesired

materLai%sF g%q_%gl‘;gt\gﬂﬁggqh(j \ngs 2 éﬁ\?aba 359, QS@ -8 N oﬁ fao@qu Wiz, 2DCly) 6

ano ueous

ate
1.62 @0 (30, m@g?b%%(gﬂ?@/@&wﬁb@@fsﬁ 651(34. 'é')(t?’rf?taYC't‘le3 (1H, m),
4.69 (%Htg ﬂlbyb 2ﬁ?311'| aﬁ)e7 (2@ >? 315(%4) m), 7165 (&HL{?W Wes1 {re), 8.48 (1H,

m. o 851 S0 0ALH 1D Bleau NS HD, e ondiel adah o0 og (o

afford the desired nmaterial as a beige solid (3.81 g,
(d) 5%/3%0- Y z?z(l" de}n?x;}f'fpeNNR (A0, &n?ﬁ%qp@@%} P(gf—'/% gge g@%
3-((8-¢Hlorbk4-owo; 3,4- di&&dr@p_hthﬁlazu) -1-yhr@thy()benaoicagid, (188) 320Q mg,H).64 mmol)
and A8thoxybfeftfind Wrerbhadded to DMF (5 mL), to this was added N-ethyl-N-
isopropylpropan-2-amine (0.170 mL, 0.95 mmol) and then HBTU (362 mg, 0.95 mmol). The
solvent was removed and the crude product dissolved in acetonitrile and 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% NH;) and MeCN as eluents.
Fractions containing the desired compound were evaporated to dryness to afford the desired
material as a white solid (111 mg, 41.0 % yield); '"H NMR (400.132 MHz, DMSO) 5 1.11 (3H, t),
1.17 - 1.46 (2H, m), 1.58 - 1.92 (2H, m), 2.97 - 3.42 (4H, m), 3.42 - 3.55 (3H, m), 4.68 (2H, s),
7.13 (1H, s), 7.21 (2H, 1), 7.35 (1H, t), 7.81 (1H, t), 7.94 - 7.99 (1H, m), 8.32 - 8.36 (1H, m),
12.91 (1H, s); m/z (LC-MS, ESI+), RT=1.96 (M+H 426.7)
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5s); mz (LCM, ESI+), RT=0.92 (M+H 315). (c)
5-chl or o- 4- ( 3- (4- net hoxypi peri di ne-1 - car bonyl)
\Nwammmkwmhthalazin-1(2kb-one (119a) PCT/GB2009/000181

3- ((8-chl oro-4-oxo0-3, 4-di hydropht hal azin- 1
-yl ) met hyl ) benzoic acid (118; (200 ng, 0.64 mmol) and
4- met hoxypi peridine (73.2 0.64 mmol ) were added to
DNF (5 nm), to this was added 10

Exam 4{y N-i sopropyl propan-2-amne (0.170 nmL, 0.95
Rﬁ% and then HBTU (362 ng, 0.95 mmol). The reaction
mxture was stirrea for four houps at OC. The ude

ture was purifKed by pr ive LCMS [s
Br9 dge—Prep ICLE OBD eot l+ea; 3 0
dianeter, 100 | engt h), uping, decreasingly pel ar
oHmi xtures of waer (contai nm@ 1 8 NH3) and W13
el uents. Fr acg h,ons cont ai ni ngxt he desired corrpound
were evaporated to dryness to afford the desi¥ed 15
material as a white crystalline solid (62.2 , 23.76
%yield); 1H NVMR (400.132 MHz, CDCI3) b 1.624 2.00
TH, m, 3.02 - 3.29 (2 3 35 (3H, s), 3,37 -
36y (3H, m), 3.87 - _4.08 1 4.69 (2
7.1 - 7.24 (3H M, 734(1H | “6BH(1 H,
tyY, 7.7R- 7.81 (1 K ‘/*8 48451 H, m! 10. 01
o ( ) ; (CC Vs, RTH1. 80 (M+H 412.

per®ii ne- 1- edt bomy
axoi n-1(2H) - one 9bd)
3-((8- chI or 0- 4ROXO0- 3, 4-di hydr opht hal azi n- 1- Yl)ne hyF) b
en¥8t® acid (118) (200 ny'?®0.64 nmol) and

(a) 4-fhe@bXysopBhivtldh-A Ho@hs(ﬂdﬂed to DMF (5 an) to this

e L e OB LR AR e 125

20.78 sohatearid p@tussmml“uamdatamﬁln .61 @6unaieolpin IMFCE50 dilg st 1@ dnden air. The

result?@é%lgpdnt IHQE] QEQMEMCE%%%“M%Q@&%%&% gﬁé ?@hoq/ %Ohd which was
then qiieaehedewith r:me)ssmm pashenaty (70 rolyiThg rdisterewas egTagtedaittyl acetate (3 x
75m|)fﬁﬁ@d&hﬁ;ﬁme@fextﬁ@ét%er@%%\&ﬁétea fb@gﬁb&é\h@lrea%té\‘%f-‘é\é @yellow solid (3.18

Fractions cont ai ni n
9, 93 M‘%‘%WB‘{SBWSFé&eﬂ{‘d'”lﬂ’PS/fHé%% putations Nk (Ao S37 B Coct 8330
(2H, JYB8. 37 (28, s 2832 -rtu2t (@H Sr@), |7c51(3736h g, mil. 0 %yield); 1H
NMVR (400.132 MHz, DMSO) 6 1.11 (3H, t), 1.17 - 1.46
(2H, m, 1.58 - 192(2H n), 2.97 - 3.42 (4H, m,
(b) 3-&oma-4-mam5@i<dbbhzq@ran4(%ﬂrooe H225), 30 7.13 (1 H, s),

4- meta )éé %%ﬂﬁﬂlr&n 1(%5&?54 8‘12? (éi 19 %3‘ n‘nlolj'bnot ’) bro?no%ﬁrrolldlne-Z 5-

dione 3 62 QL@-W”EBIWIBIG diggoivedd cirmwezzd*'%de\w 9*/‘4)@%96%12"3““

(E)-2 ga/a%pgfdgg&%&:lmetﬁgﬁropEﬁ@\ﬁ’ﬁlb L0418, 8.92 nBinolPwas hdded afd the

122 123
reaction stlrred overnight at 80° . The reac lon was allowed t% cool and filtered. The solvent

1
—~
w
1
—~
R
)
—
>0
o

removed to afford the desired material as a orange solid (3.15 g, 66.9 %), which was used
without further purification; '"H NMR (400.132 MHz, DMSO) & 3.91 (3H, s), 6.66 (1H, s), 7.35 -
7.40 (2H, m), 7.57 - 7.65 (1H, m).

(c) (7-methoxy-3-oxo-1,3-dihydroisobenzofuran-1-yl)triphenylphosphonium bromide (123)
3-bromo-4-methoxyisobenzofuran-1(3H)-one (122) (3.15 g, 12.96 mmol) and
triphenylphosphine (3.40 g, 12.96 mmol) were dissolved THF (50 mL) and heated at reflux over
the weekend. The reaction was cooled and filtered to afford the desired material as a white
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0 OO NHi 9H OH F 126a-b 125 124 (a)
4- met hoxyi sobenzof uran-1(3H)-one (121) | odonet hane

W@ 200308081, 20.78 mMmmol) was added to PCT/GB2009/000181
4- hydr oxyi sobenzof uran-1(3H)-one (3.12 g, 5 20.78
nmmol ) and potassi um carbonate (5.74 g, 41.56 mmol) in
DMF (50 nL) at 21 C under &il8. The resulting solution
was stirred overnight. The solvent was renoved to give

. el | ol i j t i Ssi um
sois (25 5 ol 5 BBEAFRENE15 1 BB 79 420
(1H, ra); 24t @ 53310, mY, 3r6B)-.7 6ENEHC miiii Tedr. 8 (3Hao,s7. 9%+ @00 (6H, m), 9.80
(1H, gvaporat ed to give the desired material as a yellow

olid (3.18 g, 93 %yield), which was used w t hout
further purification; 1H NVR (400.132 MHz, CDCI3) b

(d) 2-%03615- (’bomét%k ﬁbxo-§ 45’d7h(y(1%ﬁhth§1)azm71~ﬁ)%ve1hy7)bév?zoﬁ%‘ﬂle (184

(7- meﬂ‘%’ 8rﬂ’5°4 311%4 %%W%B@H%f‘uﬂé@hﬂ'@mwew ym bromide (123) (3.5 g,
6.93 rﬁmwbhwzmuarelseremwnaamﬁh(&hi)o_se rggf_s QiﬁﬁbolX@gégésgolvé(gDﬁgl (30
), 5} e ass e BRRER o il oa fo FimeliarA o agtopipsiitdd

overnightl Thessolventrveds ramovedlts afford a white solid. To this was added water (20 mL),

EtOHg(gi @%)Sgnd' é@kgﬁﬁ]ﬂnﬁoyfy)d?az%%gg%{ejéﬁgﬁ hg'zrere@g F\%Qé Laddd®hd the
reactign wp$ b@ateﬂ/@rrﬁﬂwemgf@o@he Terstiorowas sapipd/and the pregiptiate svas
collecﬁﬂcﬂy f?ﬁ%orﬁ 'vlretsﬁé@ﬁrth EfD?H @ZB' MIEHNd airiRBY fchtlord tefdekifed Msterial as

e whwwm 5L SRS TIBHBPUL S PUTRRY T MG p00.132

Hz, OMED)T3R7M3H, sPWRO)(2h, S, B31 (3319 (), m)p7.6B - { 5OKRH Sh), 7.66 - 7.73
.65 (1 H m. 20 (c)

e - 7 2H,
(2H, "E‘Hﬁétﬁé%ﬁg'é("agéz 1562%!* r'ol sobenzof uran-1-yl)triphen

yl phosphoni um br om de (123)
(e) 2-#110% cl r@,ﬁemﬁmwﬁ 9 Wﬁfpm@raz&(ﬁhpm&mbéﬁz%@ a&&ﬁég

and tri phenyl phosphi ne
-ﬂuorm%«;s MRy o @901 «*reawqfn@twez'w »d)msHu'>Pré59@H"ea€1 2412179, 873
mmol PARS potdFIRIMBRIKSIE (4.50€), BR3C hinfil) Wés agdsd to @traingl (20 mL) and water

(50 mb b isings3 1Bocky s bdp 00 Bend Tes euorstoa S g . aklous

was edractdd-vinivehyl 40&tate32 x\idmL).CDE 8juebudwdLtheB Bicidified to/pH Owith conc

HCI tégfgﬁi ag§h é"g\éﬁ filt I%e%g ya%&edmltpr%%er é|7d”?r§ {o %%é%fhe'_d'gsﬁ@d material

as a vyhite) solig) (2. 3570@@83 bed; H NMR (400,139 MHz, DMSO) 3.82'(3H, s), 4.40 (2H, s),
7.16 ﬁrié flPif 9? 57 4d Br B tROWY: 746&2(?6@(14-1 Ghhyny s e thalsazizesl1m, m),

K‘Eﬂ benzonltrlleHS
1296(?3@&( x’}))ﬂé 3%0614.63( H'S})drm sobenzofuran-1-yl)tri phen
yl phosphoni um bromi de (123) (3.5 g, 6.93 mml) and

] 4-(%1;—9éulgum3152 @FE/ Lb ?ép -carEonyﬁbe(n ylpg%eghox%lgfofal% ! ?2H)—one
(126a)

2-fluoro-5-((8-methoxy-4-oxo-3,4-dihydrophthalazin-1-yl)methyl)benzoic acid (125) and 4-
methoxypiperidine were added to DMF (5 mL), to this was added N-ethyl-N-isopropylpropan-2-

amine (0.163 mL, 0.91 mmol) and then HBTU (347 mg, 0.91 mmol). The solvent was removed
and the residue was dissolved in acetonitrile. A white solid precipitated, which was filtered and
dried to afford the desired material as a white crystalline solid (140 mg, 54.0 % yield); '"H NMR
(400.132 MHz, CDCl;) 8 1.49 - 1.60 (1H, m), 1.62 - 1.83 (2H, m), 1.86 - 1.96 (1H, m), 3.07 -
3.19 (1H, m), 3.32 - 3.36 (3H, m), 3.41 - 3.62 (3H, m), 3.78 - 3.82 (3H, m), 3.94 - 4.04 (1H, m),
4.36 - 4.46 (2H, m), 6.93 - 7.00 (1H, m), 7.10 - 7.30 (3H, m), 7.64 - 7.72 (1H, m), 8.00 - 8.12
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m), to this was added triethylamne (1.255 nL, 9.00
mmol ) and the reaction was stirred overnight. The

W@ i09ey032nas renoved to afford a white solid. AOI/GBRE®9/000181
was added water (20 mL), 10 EtOH (20 nL) and DWF (2
m.). Hydrazine hydrate (3.36 nL, 69.26 mml) was added
and the reaction was heatédd9at reflux overnight. The
reacti on was cool ed and the preC| pitate was collected

. mgogpr SPR7RE B B b 2 R TREE R e 5 7

>100 %9, which was used w thout further

@ 4@;‘-‘(2 eE/'i&gﬁ }Z%/nelgﬂcwdfﬂﬂ% %me%\ﬁ%tﬁa 5’2"7 ?(2?@ 3bhe (126b)
2-fluo(ozp4((8rethoxyglgoxo-34 w;l@yqrgpthQﬂazn\w -ymetty )benzogzacpﬂﬁi) (250 mg,
0.61 ot @nd 4-13310% |6e1nd|ﬁe (V@ mg(@lﬂ mmol) were added to DMF (5 mL), to this was

addeq2 l)\l I?ZTVE&T 3?%)&%&%%035 oﬂXl{\i é%x& mL, 0. g ol)oﬁgttrbe%l I-?g'ILU (3:57 mg,
0.91 @mbl). umiemoﬁre(lt(vaasrtﬁédWmméd t?b)@ve%:) Brodinlsplil, sybithivadsaitssnivéd in

acetoL {ge fW,L t)e sﬁ)ﬂ; [9@ ?) éét!ecf ﬁ%@as(@glyeg%nd%n%% to V\iﬂ&g& t{awa gig%red material

asa vduth&n@tall(ngsomwoam VT &6 yield); (5 ONMIR 409132 e, 60 Cad 6 1.20 (3H,
), 1 4609‘82f(@|ﬁ m), h%f 51 82T(Bﬁ ﬁ.é haerOH y@(ﬁ rﬁMﬁPﬁéﬁlﬁﬁ’s @lfl-f nNl43 - 3.59

queous trac
(5H, W)s?tﬂi 3ﬁ?é3'dcmb§t?§ “iak! (t1HeW) écﬁf’dﬁzﬂ d6196 MZ (O\'AS't'H) &dic 7-28
(3H, miCY.6L0 7af1f(@F dmp 80al-igchs R H),WaRdf (1 H! 91 B, (EBRSIVBIGH)W=t420.41;
HPLQﬁﬁﬁieznd dried to afford the desired naterial as a
F&°601"d (2.370 g, 83 %; 1H NVR (400.132 M,
DVBO) 6 3 82 (3H, s), 4.40 (2H, s), 7.16 - 7.23 (1 H,
Exa"@e 7.46 (2H, m), 7.64 - 7.68 (1 H m, 7.76 (1
, 7 84 - 7.88 (1 H m, 25 12.96 - 13.28 (1 H,
mo, 12.59 - 1£63 (1 H,

4-f | uoro
-¢ar bonyl Yg
I (}262)

'@ % Uor o- 5-? (8-

3 di fodr opht hal azi n-1-y
101 | ) met hyl ) benzoi c~zCi d (125) and.A4 30 net hoxypi peri di ne
were added to DMR (5 ni),*to this was added
N- et hyl - N-i sopropyl propan-2- amne (0.163 ni, 0.91
mol ) and t hen HBT 347 ng, 0.91 mmol ). The sol vent
was renmoved and the residue was |di ssolved in
acetonitrile. A whijte solid preciwitated, which was
filtered and dgi® desired material as-
a white crystg a8 _sol i d (14 0 %yield); 1H

NVR (400. 132 'DCI3) 6 1.49 - [1.60 (1 H n), 1.62
- 1.83 (2H m, - 1.96 (17AWT), 3.07 35 3.19 (1
H m, 3.32 - 3 W, - (3H m, 3.78
3.82 (3H m 4. 04 , @20436-446
(2H, m), 6.9%8 27.Y0 (1 H, 7.30 (3H, m,

7.64 - 7.72 (1 H, ), 8.00 - 8. 129WD 2009/ 093032

PCT/ GB2009/ 0001812%119 (1 H, n), 9.98 - 10.07 (1 H

m: mz (ES+) (MiH) + = 426.4; HPLE RT= 1.71 nin. (g)
(8) 3-UB-LBIo(M-exch3 Ayfiydephthilaginl-ydkmasiya-uctolidngenitlsata)] ) - 5
(7- chloﬂej B)Q)’W@Q)‘i }o%b@nz%ﬁ%m 1 QWﬁpﬁér%ﬁ}%sphomum bromlde (101) (2.88 g,

2-fl uoro-5- - 0X0- al azin
6.71 ’P'J“ﬁ%?ﬂ‘}/ P)ﬂH@rﬁz“oioenﬁfawmc'tm%()1 Q496 1rfam°% WGPeafils PP%&‘% mL),
to thighwas dueney Mdﬁﬁ}larﬁih@ 1. 21650, 7Z)mﬁﬂ>|) Ao khe regttion a@eetirréddovernight.

The rc-f‘D@NE?r%th*% w§8 ﬁy%[fﬁ)y?%ﬁmp% cg E%Wﬁ\ rb Tfélfys mfs agdqjllwater (40 mL),

EtOHr#®n).) anmtDMRd4 mbBHYd(@itheé hydrate (3.36 g, 67.06 mmol) was added and the
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0.91 mmol ). The sol vent was then renoved to give a

brown solid, which was dissolved in acetonitrile. A
woRiweowsdl i d preci pitated, which was filtered BCGBRI00H00181

to afford the desired material as a white crystalline

solid (200 nmg, 74.7 %yield); 1H NVR (400.132 Mz,

CDC13) 6 1.20 (3H, 10 t), 1206 - 1.62 (1 H m, 1.63 -

1.82 (2H m, 1.87 - 1.96 (1 H m, 3.07 - 3.18 (1 H

reacti&r? \fiss ?é'a%?_qi at%f?u?( ZPv%%l@'(hé ﬂ?l’hg%a?%qrb\%asé_ ?o%le&%ﬂgf%reﬁjfgﬁe was
collectedy filtrafior?, vash&HyitndEtOH (262nl-) and Alk dfidd td, affoyd th8.deSired material as
a yell%gcﬁlgg?‘zgl?_@,@g %%3/ %{% (}'ﬂllclea§%ged&lﬁo(lﬁﬁnh%f(%watob H Wl?
(400.13R MH-{DWIS) T0F. 6BEH? SR 48 (1 BIICT SORF s 71881(1to9), 728 (1 i 1), 7.99

/ = FN CO O
(1H, dé&g?ﬂ(ggad @8 1 E}C%Lﬂ’so%(%@“kT =5%1 M-H312).

4- dlhydrophthala2|n 1-yl ) et hyl)-5-fl uorobenzonitrile
(b) 3-((§- 2!7/a>m-4 -0x0-3,4- d/hydrophthalazm 1-yI)methyl)—5—ﬂuorobenzoic acid (128)

s faEden AR s RS RISt 127 LERFE o2
mmolBarfd petassiub Hydraxidel{2 223 gi 4016 rem(om w@reyaddedd ethané! X(3Quekand
water‘?‘fosrﬁg*qyr]%%ew§ QQO@{)MREQU b, 0Tﬁ$étﬁfﬂ@§/a§@9i§&>rated off and the

am ne and the reaction
aqueq»asvamem%@ witheethyl geetate (i 5%&&“%?9%95& Weethga gcidified to pH1

with cBNAROI t8laf6rdtaOsofd fthiE tvad filtsredViwaakd With Watel Bh® diasto atk@dhe
desirlamapanc a5 Shsige S (5eEN AutE %GR RGP 1My BEG) 5
4.69 (2809/ DI 013L dRCHGBRANO7 GO QIR &), 7182 1HeCT.9D (1 Hyay 8Bt iddd),
12.87 'éé$p|#2%2K§%§%9§b$rec§%gﬁ 5$$Ft?§figﬁ?ligsﬁ23 &P?h
EtOH (25 nL) and air dried to afford the desired
(c) 5-0H614L8)(4-8Foxypiperidine-1-carbonyl)-5-fluorobenzyl)phthalazin-1(2H)-one (129a)
3-((8-chloro-4-ox0-3,4-dihydrophthalazin-1-yl)methyl)-5-fluorobenzoic acid (128), 4-
ethoxypiperidine and 2-(1H-benzo[d][1,2,3]triazol-1-yl)-1,1,3,3-tetramethylisouronium
tetrafluoroborate were dissolved in DMF (10 mL), to this was added DIPEA and the reaction
was stirred for 1 hour. The solvent was evaporated to dryness and the gum was dissolved in
acetonitrile (4 mL) and 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% NH,;) and MeCN as eluents. Fractions containing the desired compound were
evaporated to dryness to afford the desired compound as a white foam (130 mg); 'H NMR
(400.132 MHz, CDCl;) 8 1.20 (3H, t), 2.00 - 1.38 (4H, m), 3.29 - 3.05 (1H, m), 3.57 - 3.34 (5H,
m), 4.08 - 3.91 (1H, m), 4.68 (2H, s), 6.90 (1H, d), 6.97 - 6.94 (2H, m), 7.67 (1H, t), 7.80 (1H, d),
8.50 (1H, dd); NH missing; m/z (LC-MS, ESI+), RT=2.06 (M+H 444).

(d) 5-chloro-4-(3-fluoro-5-(4-methoxypiperidine-1-carbonyl)benzyl)phthalazin-1(2H)-one (129b)
3-((8-chloro-4-ox0-3,4-dihydrophthalazin-1-yl)methyl)-5-fluorobenzoic acid (128) , 4-
methoxypiperidine and 2-(1H-benzo[d][1,2,3]triazol-1-yl)-1,1,3,3-tetramethylisouronium
tetrafluoroborate were dissolved in DMF (10 mL), to this was added DIPEA and the reaction
was stirred for 1 hour. The solvent was evaporated to dryness and the gum was dissolved in
acetonitrile (4 mL) and purified by preparative HPLC (Waters XBridge Prep C18 OBD column,
5u silica, 19 mm diameter, 100 mm length), using decreasingly polar mixtures of water
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a yellow solid (1.260 g, 59.9 %yield), which was used

W t hout further purification; 1H NVMR (400.132 MHz,
WOMBONII3N. 68 (2H, s), 7.49 (1 H, d), 7.58 (1 BLT/€B2009/000181

7.68 (1 H d), 7.82 (1 H t), 7.99 5 (1 H dd), 8.34

(1 H dd), 12.82 (1 H, s); mz (LCMs, ESI-), RT=2.21

(MH 312). (b) 121

3- ((8-chl oro- 4-oxo- 3, 4-di hydr opht hal azi n-1-yl ) met hyl ) -

oS- 1 Wor Nz o Cl 128 , o ,
conefiy SEFTRATHEGRG e oo e e serpgpycver
evapdpated trodrphess 2o affdrd tHeadegite7gonfpouné ag a white foamm{®g|0) mgin cH NMR

t [ i

(400 RONRE BT PRo Ll 3Ty %ﬁg%ﬁ*%ﬁ%?ﬁﬁ 42 e
m), 4.9908:8¢ §1H 8N HGY $21. -t 1R BB (3HAEY. €ORLGT i 681 6tH. dfrte (1H, d),
10.20(18, 5)AALGOOMIVESIHXRT2COB MW BB0)et hyl acetate (1 x

75mL). The aqueous was then acidified to pHL wth

conc HCl to afford a solid, this was filtered, washed

with water and dried to afford the desired conpound

beige solid (1.280 g, 96 %yield); 1H NWR

Exa"‘?%o%’. 132 MHz, DMBO) b 4.69 (2H,'s), 7.35 (1 H, d),

a) RegyntiesisfPb d), 7.58 (1 H s), 7.82 (1 H t), 7.99 (1
O-Berﬁotrf&ol-%ﬁéraﬂﬂetﬂlurgﬂium TexditiofophbshHates 5.5 #1d.66mMRi) was added
_ESI +F, =0. 99 (M+H 333). éc) , _ .
portiogwiss k7 selutionzf eAlugrorfsitgrergrd drdimEerithalazisohylimetbylibeparigacid (1)
(27.5 §839720 thplal) MahaBioRyplitetitine @nesd 3,24)42 mmol) and triethylamine (30.8 mL,

221 28 i i v i oA 3 20 E s HiSdRa, 18 Bv g sl e gtiea at

20°C f@r @1 Helrsnbre ssb)tidn Wa8 pourediintd watey (2) Slifred), aBd Sxtradtechwiti BYOAC (x3),

: . > ) :
ve AL i ARSI ol 0
The cende prastict was urified by flashgilise crematageaphig\aiyion grastient 8 to 100%
EtoAG S8R Rar) Bule TRicHEHY WRE ethpoPby Rinribss aR@biI0Riet With EtOAc to

st e b ahu B o A BB ez 4.

61.6 W)asd £WPitd13alid Ustien fitraigonr aasiab@lny dgyiigar ni xt ures of wat er
(containing 1 % NH3) and MeCN as el uents. Fractions
cont ai ni ng the desired conpound were 25 evaporated to

b) Sludyipae&2b tocoredufcehidratee desi red conpound as a white foam

A susdensich J_m%é% %ﬂeﬁﬁ'@ep 4439 pr@%?d\éiﬁ cor@glgaaan d-35 rggm(? waéér%azd stirred
at con%%rg'?empﬁsaturedft?e&?eb Zglryf%zéf%f_fbow)@%a&r% S#r‘tefg%ir‘eg ;ﬂ)’/d?%e oox t{mln

separgigd fepn thegw@F by fitgation} (2H, m), 7.67 (1 H, t), 7.80 (1 H,
d, 850 (1 H dd); NHmssing; mz (LCGM, ESI+),
RT=2. 06 &MH 444). 30 (d)
Q) Regynihesis,062Y1. (3-f | uor o- 5- (4- met hoxypi peri di ne- 1- car bony!
A solutioh @h2Z-filigrpist ((vabdraz3, a-dibydtdphthalazih-hABmethyl)benzoic acid (1)(27.07 g,
3- - e I N L )4
o eSO SR g s LA AIBR e N o MRAR a2
was trigated with triethylamine (31.6 ml, 226.89 mmol) and stirred for 5 minutes before
portiohtvi2€ BAQLiGH, bderZ03hihiitb 827 0-beNolriatollt-7-NSN INE - R Irhthy I $BHium
ronitum tetrafluoroborate were dissolved in DMV (10
hexaflyprophesphatsi (48.Gids 1 2 themmel) PERE Easyitipg golptioayasailired,gkambient

tempehturd; BAddr Altroged @vérnight) Beffd by pdREd e Rater {28 LS.0
ness a m was lved in 35 ace{oqé}l%gtgte(z)(

d dth d
The mifticowas ol i e Pelihesypngreasa pah s B eting
~750 MiBj.i dgrebiRedpxt@tB vieBDwasheadnwith bribie (s500mtaper b&tchjrand dried over
i | i i . .
a5 e G A4 30 e e
by flagtpsiliqachramatedraryl shingapocaticalewity reat EtQAG Pyre frackens wers
evapdr&BY & dH NGsth 88 8 istied e EdiSsolved, with gentle heating in a
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evaporated to dryness to afford the desired conpound
as a white foam (67.0 ng); 1H NMR (400.132 Mz,
W@PMoP@BY3082 1. 89 - 1.40 (4H, m), 3.17 - 3.06 (1 PCT/GP2009/000181

3.34 (3H, s), 3.58 - 3.42 (3H, n), 4.00 - 3.84 (1 H,

n),467(2Hs)697-689(3H m, 7.67 (1 H t),

7.81 (1 H d), 849 (1 H dp2 5 10.29 (1 H s); mz

(LC—I\/IS ESI +) RT=1.93 (M+H 430). Exanple 47 a)
small%enéérﬂt f(? 5“;& égyl Qplgﬂ) 5?9&‘%%t ?rbﬁ?rlfﬁ,ptrated a little by rotary
evapdnatioafand drrftip htmph dhe r¢sqibart sgid vidsOs!@Gedrimsit)yl acetatadated hours

befor%&%{\du@gf PEto Tgt)a( %&% sgﬂﬁrpgollgcg ctiﬁy F%CZUIOR fil ratl r})and rlxed %nder
vacuugh abp% Ca for ge\(eiql hogg-,to gffeyd tl'gazxg@.lqmp White soI| 1g). This material
requiréd MB%I%&%W tﬂh@&afell&hﬁa% tgkenlLQ)]m ﬂi%tHW@thér @.mgi. 100 mL) and

stired o Shedan Qe wis Pg el salEERU BH URIRG MLiseR P HEetore

combihingiwithdnaitérial BIchfhad b2dn keptiseperdta @nd slutried imethplsacptater €60 mL) for

severﬁlgh ?vhs\/\%n%[l e(\za dété)é c?%%: g’g\%légﬁt%?o% ?ﬂle@q Ji}s ﬁ%%%u&éﬁ}nratlon

washlog/gfsh)a)httlefmore eatieyd apetateand goting undet rcauguah 55°GHe censiant weight
to affd?& Qqyle4. e%)?yp%éﬁblfwé qdcapdbn |§ afﬂho&bbﬁz%}prﬁhélmﬁ @@{)féﬁ@)(zn(m 70 g,

elution gradient OAc i'n isohexane. Pure.
58.4 M%Fc‘t‘ voitsslidr e evapor at ed to dr yness and slurried wth

Et OAc to afford 4-(4-fluoro-3-(4-nmnmethoxypiperidine-1

- car bonyl ) benzyl ) pht hal azin-1 (2H)-one (2b)(22.45 g,
Exan@ie_@)% as a white solid after filtration and vacuum
InhibiteryiAtgion20 b) Slurrying of 2b to pr oduce hydrate A

o] nS| , [ e

In ordg}J t?? rsgree @ﬁlbggwgg@mﬁog?nrﬁ &xlnﬁ) 89(%5 h’evygl? a\;?r(sq[ Qs@glgga?[l?e% to
determmaé,@sanaluesarrper ature between 20 and 50C for about 48

hours. The desired hydrate was then separated from

the wate by filtration. 25 c) Resynthesis of 2f A
Mamnagliap{ARY . isolated from Hela cell nuclear extract, was incubated with Z-buffer (256mM

Hepeg (Sigri&) 2.6 1M #oCraSigntk); ommiKopisignad) 2z mvt BTV (Siga) Yo% Glycerol

(Sngmﬂ@hﬁ@@ﬂ %@ﬁ%ﬁ% pI% %219 96 wellgg %?ar#;o@%gpﬁ MARK) (NEN, UK) and

varyiny, dNnchnﬂatlchwcmsaﬂ aThlbllters(aftiZEd rAllcompagndsrvese ddijlteai infDMSO and gave
final atsgé eto'ﬂ)fé %[5} Q#s éf%%tv@eewm a%g% 0919 {h)théanaISg ﬂ)ériggé{ afff?{al 5
SRS ore ortionw se 'ad I'on, over

concamtrammﬁtf 1%ober well. The total assay volume per well was 40 pl.

O benzotriazol -1-yi-N, N, N , N -tetra-nethyl uroni um

hexaf | uor ophosphate (48.6 g, 128.15 mmol). The
After t@minuteisrincubatian atSA°Gthe readtipnsdergtinitiatend binthe addition of a 10 pl
reactibi® RG] t&ﬁ?&lnlﬁ’q‘ﬂﬁb %5%) %gﬁlﬁ é?\\ﬁ%romegt%ublé)?(féﬁﬁ@d Bﬁ'A'Tgigos

oue onto emxurevvas pl Into
Desngnw@d lsa%wwdma@&dﬁa%'av wRllsiueresiene Hcqospingtiom wih pgmpound wells

(unkn@ﬁﬁé)«'ﬂ 6rdér 8 o&lcumm efityme SQITHIRES eTheephted Glefe thEBH Shakah e @
brine (- per batch) and dried over 35

m'““tﬁ%@?f’e'§1“{m\te§lﬂtf39t%f°rf‘§F'F'?—;Urt%sd and evaporated to afford
an anber gum (54 g), which was purified by flash '

I ca chronmatogra el utin at j cal éib eat, - .
Followig e inGsPT EdFRORGS Ve eaahep BV Hecedignal sk e aci
to eadhi il dTha pitésOkare ftigsmshakdt foh1 naw atl revsrolewpdratwet h gent | e

heating in a
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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Potentiation Factor

The Potentiation Factor (PFsy) for compounds is calculated as a ratio of the I1Cs, of control cell
growth divided by the ICs, of cell growth + PARP inhibitor. Growth inhibition curves for both
control and compound treated cells are in the presence of the alkylating agent methyl
methanesulfonate (MMS). The test compounds were 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 HelLa cells were seeded into each well of a flat-bottomed 96-well microtiter
plate in a volume of 100 ul 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 30nM 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 ug/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 100pl of
ice cold 10% (w/v) trichloroacetic acid. The plates were incubated at 4°C for 20 minutes and
then washed four times with water. Each well of cells was then stained with 100ul of 0.4% (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 100l of 10mM Tris Base into each well. Plates were gently shaken and left
at room temperature for 30 minutes before measuring the optical density at 564nM on a
Microquant microtiter plate reader.
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Example 49

Cells from the Hela cell line known as KBA1, which expressed high P-glycoprotein (ABC1a and
ABC1b transporter glycoproteins also known as MDR1a and MDR1b) and the matched non-P-
glycoprotein expressing line known as KB31, were seeded onto 96 well tissue culture plates
with 80ul per well of 1.00 x 10* cells/ml = 800 cells/well [DMEM, 10% FBS, PSG] and left to
adhere for 4 hours. After the incubation period 10 pl per well of 200 uM Verapamil (giving a final
conc. of 20 uM) a known inhibitor of P-gp or vehicle media were added to various wells of the
cell plates. The 96 well plates were left in the incubator for 1 hour prior to 10 pl of test
compound (or the known substrate Etoposide as a reference control) or 10 pl PBS/1% DMSO
vehicle (control wells) being added into either Verapamil containing or media control wells. The
test compounds were tested over a range of different concentrations, normally from 100uM
down to 0.3pM.

The cell plates were then incubated for 5 days prior to cell growth being assessed using the
Sulforhodamine B (SRB) assay as described previously. The P-gp substrate activity for each
compound was calculated using the cell growth activity of the tests compounds on the KBA1
cells in the presence or absence (control wells) of Verapamil. The Dose Modification Ratio
(DMR) is calculated from the KBA1 where for each test compound a ratio of the I1Cs, of the
compound in the absence of Verapamil is divided by the ICs; of cell growth in the presence of
Verapamil. Compound that are not substrates for P-gp have a DMR of <1.5 while those
compounds which are actively effluxed by P-gp generally show a DMR of >1.5 and more
typically greater than 2.

Compound 2b has a DMR of 1.3 and compound 2f has a DMR of 1.0.

Example 50

The solubility of the test compounds was measured following a method described in Leach, A., et
al., J Med Chem (2006), 49(23), 6672-6682:

Solubility values are determined from agitation of compounds in 0.1 M phosphate buffer at pH
7.4 for 24 hours at 25°C. The supernatant is separated from undissolved material by double
centrifugation and subsequently analysed and quantified against a standard of known
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fused aromatic ring; r el ected from CH and
CH CF and CH, CH and F:F and| GrF respecti vel y;
Rc is selected fromH NG44 al kyl ~<and is selected
fromCl_7 alkyl, C3_20 heterocyclyl @ad C5_20 aryl,
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Whergii { oget her with the carbon and oxygen atoms to which
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R is selecteciirory H; 6+-edlktleandc| ai m 1, wherein -A-B- consists
R' is SN cf.g&u@fv,rbatzi, n&e%@%uﬁbﬁms_zoéw@gmm@mdare optionally

accor di ng aim2, wherein -A-B- forms a benzene
substifytey or 4. “A conpound according to claim 3, wherein the
RC an@ev126yether iVt tHeScadstmddgitoxygeneoms @0vHich they arettatitbd form a spiro-
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aromatic ring.

2. A compound according to either claim 1, wherein -A-B- consists solely of carbon ring
atoms.

3. A compound according to claim 2, wherein -A-B- forms a benzene ring.

4. A compound according to claim 3, wherein the benzene ring is unsubstituted.

5. A compound according to claim 3, wherein the benzene ring bears one or two

substituents selected from the group consisiting of: halo, NH, and C,4 alkoxy.

6. A compound according to any one of claims 1 to 5, wherein Y is CH.
7. A compound according to any one of claims 1 to 6, wherein X is CH or CF.
8. A compound according to any one of claims 1 to 6, wherein X is N.

9. A compound according to any one of claims 1 to 8, wherein R' is H.
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PARP. educed or abrogated ability to repair DNA DSB by HR
relative to normal cells.

18. The use of a compound according to any one of claims 1 to 13 in the preparation of a

medicament for use as an adjunct in cancer therapy or for potentiating tumour cells for

treatment with ionizing radiation or chemotherapeutic agents.

19. Use of a compound according to claims 1 to 13 in the manufacture of a medicament for
use in the treatment of cancer in an individual, wherein said cancer is deficient in HR dependent
DNA DSB repair pathway.

20. Use according to claim 19, wherein said cancer comprises one or more cancer cells

having a reduced or abrogated ability to repair DNA DSB by HR relative to normal cells.
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according to claim 20, wherein said cancer cells have
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according to claim21l, wherein said cancer cells are

deficient in BRCAL or BRCA2. 5 23. Use according to

any one of clains 19 to 2213herein said individual is

het er ozygous for a nutation in a gene encoding a

of th end ' -
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phenatyehet er ozygous for a nutation in 10 BRCAL and/or
BRCA2. 25. Use according to any one of the clains 19
to 24, wherein said cancer is breast, ovary, pancreas

22, oWsepepsrdingtociaipey!, whegeingaidiggaces cellsraie Agfigient ehEOPRCAZ.
claims 19 to 25, wherein said treatnment further

23. gﬁg?%%q%gcﬁ%tg%nnyglngtgéﬁ%}n%q9% 2&,(\)/vr”e§éir? gaicri ?n%iiv?c}uiapig hg{eroazygous for

a mutation in a gene encoding a component of the HR dependent DNA DSB repair pathway.

24. Use according to claim 23, wherein said individual is heterozygous for a mutation in
BRCA1 and/or BRCA2.

25. Use according to any one of the claims 19 to 24, wherein said cancer is breast, ovary,

pancreas or prostate cancer.

26. Use according to any one of claims 19 to 25, wherein said treatment further comprises

administration of ionising radiation or a chemotherapeutic agent.



