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WD 20081047082PCT/ GB2007/ 003888 1 Pht hal azi none
Derivative The present invention relates to a -
crystalline f.ormand inproved nethods of synthesis of
a particular phthal azi none derivative, internediates
WO0pHE 749Nt hesi s and phar maceuti cal 5conposiBGTEFRIY Y3888
uses of the crystalline form The manmalian enzyne
PARP (a 113-kDa nul tidomain,protein) has been ,
inplicated in the si gnal [ ng of DNA danmage t hrough
its ability to recoffhthalazinetie Depivative bi nd t o DNA
single or double strand breaks (D Anpburs, et al.
Bi ochem J 342, 249-268 (1999)). 10 Several

The pigRet pKENtGR E1#EY 0 9 eustelina e ewHEPIRYPS Metheds otm:hes's ofa -

part:cmr bhtﬁhlﬁﬂhﬁﬁe dernwétw»éameaﬁw:a}és iR dyaihasie dnd PO Sical
4: aé‘ﬁqﬁ g nf(e} h t| on, cell division,
comp&F s R 4e5S PIgh DNA base exci sion repair

and al so effects on tel omsre | engt h and chr onosone

The @i{?r? zfntfé grﬂé ﬁgg’g qu3 E@Q %@[ﬁgomﬁh 8%&%{@2@%& n ﬁ’qp:ncat%d in the

signallifig eﬁDMRmmmrmsts Bhiliy fefeapanizeragd saidly bjod @t@ﬁé@mgle or
doubfé%&ahcﬁ@r@&&é‘ (!D%andé dt PHiSADME,.| $ual By S (ABédypn of

ADP-ri bose) chains wthin the cellul ar nucl eus
(Althaus F.R and Richter, C , ADP-R bosylation of

Sevel &ss%hﬁaensﬁfhlw 129 tg%él N R p D&:&s mmety of DNA-
er- Ver , eriiln
fe'at"—;g'efr“\f) AsJpclphpgoens ?W'&%ﬁt'ﬁmﬁeg %ii)""zﬁgyfﬁfﬁﬁ%@laﬁ‘é“ GBP@PS‘S DNA base -

excisibApalridn0 2B effBcta ok loredry ledhthrand lcB@mobahg etabilityql ©Adas di

* oonbi s BB AR 955 flghons I AT TSl

1-10 (1998)) Poly (ADP-ribosyl)ation has al so been
| ' Eor
Studn@ssg 5‘1 %e%gi\rﬁ%ﬁ Igggﬂbclh?ﬂ@ﬁ; m%&u.@éﬁ%s: Slflﬁ‘?%ﬂﬁg%ng 8?\619{ %rgcesses has |
idenﬂﬁ%d:ltsempolﬂarsvmﬂuerf@m@tlm efenglyf(ABPaibbses chainswyithie thewetular nucleus

' (Altha%él rehk&iH ﬁlcﬁt@} lCS lﬁﬂﬂ Rﬁﬁgﬁ;ﬂloﬁ %Pﬁl%'ielr%e khﬂw amﬂ @ngcal

enzy acti vi ty than t ui val ent nornal

Slgnlfgzlf.-mcez3 SPeEMIemYEHa% B(eg}]r\,(é%?é)t be D%qund Eﬂc@w%q-r{’ARP u Ilzes NAD to
synth&lﬁwﬁt\lﬂADliﬁﬂoseﬁéﬁa Syl S hitleaEigat otePt, idéludifl PPoisomerase,

h*stmas g PA%EHE?&\? @&@d of aiséf%g’zei@%?fiés E"%@g‘g%'j’mgf@g% EhYQEE)

of | ow nol ecul ar-wei ght inhibitors of PARP have been

Poly (S ERERY R T e b TR EE A eS8 Rratap for svamvie

PARRdtilitaik kighet in il isgletet sicieitg SVaRirisforawed Gbroplasie, Wiiedeth

el 1A e 355730 PR P B 0 AV i o

leukogiesand colon muRsd(Minaos! dkedehr Binchero Biophys, 1B108B)321 ( §77);
Burzio, et al., Proc. Soc. Exp. Bioi. Med., 149, 833-938 (1975); and Hirai, et al., Cancer Res.,

43, 3441-3446 (1983)).

A number of low-molecular-weight inhibitors of PARP have been used to elucidate the
functional role of poly (ADP-ribosyl)ation in DNA repair. In cells treated with alkylating agents,
thé inhibition of PARP leads to a marked increase in DNA-strand breakage and cell killing
{Durkacz, et al., Nature, 283, 593-596 (1980}, Berge}', N.A., Radiation Research, 101, 4-14

© (1985)).
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WO 2008/ 047082PCT/ GB20071003888 2 Subsequently, such
i nhi bitors have been shown to enhance the effects of
radi ati on response by suppressing the repair of
" potentially lethal damage (Ben-Nur, et at, British
Wiosied7088f Cancer, 49 (Suppl. VI), 34-42 (1984YGB2007/003885
Schlicker, etal., In!'. J. Radiat BioL, 75, 91-100
(1999)). PARP inhibitors havye been reported to be
-effective in radio sensitising hypoxic tumour cells
SubseyiRrdp, 0B8R inbibtprs HBvEbSh 8B tocandianys the effectso® 33diation response by
suppFé%lBﬁ‘lﬁ{ewggﬁr of E(%f@nﬂéﬂﬁ}‘?&#é? Hﬁmgiﬁﬁgn Hur, )et QP 'BH?:EI?J&PFI;HI Bi &ancer,

In respo

49 (Sml DATE S % 1 aﬁ)oﬁcmlmget a/atmra{ Ra@gﬁ&m D§§ﬁ 91 9999)) PARP

h
mhabﬁé}g hme@ﬁ 9@;§>\’ted M:—‘!% §§écﬁv7e Blg ga%é%b:??g% 7)Sp%km: itgﬁ%ﬁ F:((a)lls (Us

5 03? 6?7 P&Fﬁﬁﬁa@%ﬁ@&%\%%{%nst rated in certain

vascul ar di seases, septic shock, ischaem<c injury and

FurthREe’r%Jcré[g 1 %ﬁ I(néil:k%&?lgé%g /) a%tgmialés éxhg)lﬂtog?ﬁormj |ns%b9§rh|>{§ésponse to
alkylétmg agénts a@my-srmuaﬁwa@w@r) Gefs/on %, &09-620 (1DBH); Menissier de
Murcla npagep}o%ahaﬂ %293 4P (R gE‘ dfgﬁ%ﬁ,é‘d‘zf(s bnf o whi ch_are

sequent 'y recogni sed” _
contrl buting 15factor to such di sease states -as shown

Arol ¥or Bﬁﬁg J‘ag %L?Qi%%ﬁ Sgr%éwtl%%dg tama\fagc@%rgi (l:séasl\ge%ﬁﬁé Ghock,
ischagmlc snjyyygnA neugptpXxiciip §eante Bt er’l @):5:;11]71 Bigphps. Astae ;I]Q‘My‘l 7 (1 989);

Szabo ¥ AT R SR N S1EUN $25-R32d 06 8). PbAYeRrddRbFDNA dhrlﬂﬁge that leads to
pat hogene3| s of haéenorrhagi c ‘shock (L| audet, at

stranpPegaks IEPVA, WiatcRre Sphseaus Y ecogrisaddy, PAF 632 PBisg gorributing
factok %Qs@@ﬂ Eilsea?s@siaté@ﬁs s’HoWﬁ PARPABHIBITS bludies (Cddak al., J. Neurosci.

o i, 8 s S RS 2B PSR SRS b ore

recer’itl?]‘ﬂ’mrl’ hasibedh deppsibatadivlplayed ovin thel pattegenesis of haemorrhagic

Shoc%@'l‘?%%tﬁiyﬁgﬁl F‘a&cké)%g\{%fa%ﬁm ys A\/lg &\‘09385‘3%%@;(?86 &
3992- 4000 (1996)). I nhi bi tors of PARP have thus been
It hasdgyoed)é)e%%%nr Bgtrét?&‘gﬁg ét%]t_ggiolv il 'u'g@éttortn B%Qtﬂhgﬁan%ﬂs isBlocked by
hy

ancer trea Mor eover,
the mwnomof PARPragtivitye m@mrmféﬁpw"@@ﬂ ragiowﬁbve@m @feca?ns was

show%% EJ&:u? h‘x%ﬂ&&&&;ﬁér&ht%u byped men fdt BI Qb h/ﬁél t3§912-4000
Bi ochem Bi ophy Res.

(190 oS o AR, havpiius H98) SBES9RER I GBF 35 H%t'" & toppige and i

cancBARBtRé WO gy /oty ol | ing tel omere function (d' Adda
di Fagagna, at at, Nature Gen., 23(1), 76-80 (1999)).

30 WD 2004/ 080976 di scl oses a nunber ~ of pht hal azi none
Moredgdr] RARP ibthitiohihaks bear speculbteditndelahihbiobsat gf &ykRPGhapastristics in

their. con uent i t c t
S ST B Pl e 55005 D R b5 88572 1)
Th|sanajt®rrdlawddn theaglerthat PARD (#1341 0arTo8aeEingRe omwmg s\gea di

Fagagna et al., Nature Gen., 23{1), 76-80 (1899)).

WO 2004/080976 discioses a number of phthalazinone derivatives, their activity in inhibiting
PARP, and their consequential use in treating cancer, whether as an adjunct to radiotherapy or

chemotherapy, or as a stand alone agent.

WO 2005/053662 describes the use of PARP inhibitors, in particular phthalazinone derivatives,

as base excision repéir (BER) inhibitors. The use of these inhibitors in the manufacture of
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nmedi canents for the treatnent of cancers which are

deficient in Honol ogous Reconbi nation (FIR) dependent

DNA DSB repair activity, in particular for cancers

whi ch have a BRCALl and/or a BRCA2 deficient -

vEhese4pe, i s descri bed. PCT/GB;O(]’H()OSSSS

54-[ 3- (4- Cycl opr opanecar bonyl - pi per azi ne- 1- car bony0- 4

-fluoro-benzyl] - 2H pht hal azi,n- 1- one (conpound A)

di scl osed i'n WD 2004/ 080976: is of particular
meditanante®t the 1@kimanDoRRO4Ird 806N 8re deficipdimdonolpagus Recombination

(HR) ?F\égérd?j%ﬁﬂ (5164 DRB rORr Rivify, A PIRENIabr dohbdr8 Which NTPOH BREA1 and/or

a BRGAZ gefidient pber®typpi ipdesgribetk- 1- car bonyl ) - benzy1] - 2H Pht h
al azi n-1-one (conpound B): by the addition of
cycl opropanecarbonyl chloride: 15to0 a s tion of.
4'[3‘Q4E§Y°|°R’QH’?E?HE‘8}°6W‘EQ‘R%?Fé?e'?f@rPMd"fb';?r%\?qnﬁﬁljﬂ's"pgﬁé'é‘z'"'f'°”e
(compdriAidissRBéPPYVObY4/080876€) . This reaction is
carried out with stFrring at roomtenperature for 16
hours, and the resuljti ng conpound being purified by
preparative HPLE NH The piperazi ne derivative (B)
was prepared by _déprofecting
442-f1 uor o- 5- (4C6x073, 4- di fiydr 020pht hal aZi n- 1- yl met hy
| ) - benzoylFpi perazi i ic acid tert-butyl

ester (conpound C): B e usgof 6M HCI and
~ethanol for 1 hour, ' asification with
amonia to pH 9, and extraction i&to dichl oronet hane.

5The Boc-protected piperazine derivative (C was
is of partgydar éderbstom 2- f | uor o- 5- (4- oxo- 3, 4- di hydr o-

In WO 2004/080976, compound A was synthesised as one of a number of library compounds

from 4-[4-f|uoro-3~(piperazine—1~cai’bony[)—t;enzyl]—ZH-phthalazih-1—.one {compound B):

by the addition of cyclopropanecarbonyl! chloride:
0

Jo |

to a solution of (B) in dichloromethane, followed by Hunig's base (N,N-diisopropylethyl amine).
This reaction is carried out with stirring at room temperature for 16 hours, and the resulting

compound being purified by preparative HPLC.

The piperazine derivative (B) was prepared by deprotecting 4—[2-f|uoro—5—(4;oxo-3,4-dihydro-
phthalazin-1 -y!methy!)-benzoyi]-piperaiine-1 -carboxylic acid tert-butyl ester (compound C):
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pht hal azi n- 1-yl met hyl ) - benzoi c acid (conpound D): O
by the addition of piperazine-1-carboxylic acid
tert-butyl ester: HQO

102- (1H benzotri azol -1-y0-1, 1, 3, 3-tetramet hyl uronlum
hexaf | uor ophosphate (HBTU) and N, N, -

di i sopropyl ethyl am ne in dbgethylacetanide, fol | owed
by stirring for 18 hours. rticular forns of
compound A may haveé advant ageous properties, for
radto their solubility and/or their
stability and/ helf' bi oavailability and/or their

i mpurity profi d¢Nor 15%f heir filtratign
characteristics and/or_thegir drying characteristics
and/or their |ack of os opilcity, and/or they nay
be easier to handl e andtar ﬁigﬂ@ﬁ}%%génd/or forminto
tablets. It is also desiréd to hdve &an i mproved

met hod of synthesis that is sui tdble for synt hesi s of

by the QREBLSIA fiofafetRadBl Fdr i1 -HBLARBIBGRY 8y badiicStimmaittyaraonia to pH 9, and
| nventi on Accordingly, a first aspect of the

extracipruBiedichifraBetBRif e provi des ,
4[ 3- (4- cycl opr opanecar bonyl pi per azi ne-1 - car bonyl ) - 4- f

| uor o- benzyl ] - 2H- Pht hal azi n- 1- QRIS MA-ox0-3 4-dihydro-
The B%‘E]B@%&%Sipéf%/ r%?'qendegy?}g’fe éﬁz‘fvﬁse&?eg?%d ergng i n palﬁ Peutar
phthaliazin-Fetmetihy)-béneoic aniddenmapduaditiy the 4a fol | owi ng
characteristic peaks inpa powder XRD:

L
=N o o
L
F

by the addition of piperazine-1-carboxylic acid tert-butyl ester:

HNTY
L”/Nj§OJT/

2-{1H-benzotriazol-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate (HBTU) and N.N,-

diisopropylethylamine in dimethylacetamide, followed by stirring for 18 hours.

-Particular forms of compoun'd A may have advantageous properties, for example with regard to

their solubility and/or their stability and/or their bicavailability and/or their impurity profile and/or
their filtration characteristics and/or their drying characteristics and/or their lack of
hygroscopicity, and/or they may be easier to handie and/or micronise and/or form into tablets. It
is also desired to have an improved method of synthesis that is suitable for synthesis of

compound A on a multi-gram scale.

Summary of Invention

Accordingly, a first aspect of the present disclosure provides 4-[3-(4-cyclopropanecarbonyl-
piperazine-1 -carbonyl)—4—ﬂuoro—benzyl]—2H—phthaiazin—‘l -one (compound A) substantially in

crystalline form, and in particular in Form A, the compound having the



Peak 20 -( 0.1) (A=1.5418A) 1 12.0 2 17.8 3 21.1 4
22.3 5 29.2 W) 20081047082PCT/-GB2007/ 003888 5
"Substantially in crystalline form' as used above,
means that at |east 50% by wei ght of compound Ais in
crystalline form preferably at |east 70% by wei ght,
80% or 90% by weight. In sonme enbodi nents, at | east
95% by wei ght, 99% by wei ght or even 99.5% or nore by
wei ght may be in crystalline form 5 Conmpound A as
.crystalline FormA has an X-rdy diffraction pattern
(A=1 .5418A) containing specific peaks at : Peak 20 (

0.1)
following characteristic peaks in a powder XRD:

Peak | 26° (£ 0.1°)
(A=1.5418A)
12.0
17.8
21.1
22.3
29.2

[S20 B - N IS R G A
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112.0 17.8 21.1 4 22.3 5 29.2 Compound A as
crystalline formA may al so have the foll ow ng
addi ti onal peaks an X-ray 10diffraction pattern

(A=1.5418A): Peak 20 ( 0.10) 6 10.5 14.0 8 21.7 9
WO 2008/647082 PCT/GB2007/003888

5
“Substantially in crystalline form™ as used above, means thét at least 50% by weight of
compound A is in crystalline form, preferably at least 70% by weight, 80% or 90% by weight. In
some embodiments, at least 95% by weight,' 99% by weight or even 99.5% or more by weight

may be in crystaliine form.

Compound A as crystalline Form A has an X-ray diffraction pattern (A=1.5418A) containing

specific peaks at :

Peak | 28° (x 0.1
1 12.0

2 178

3 211
4 273

5 29.2

Compound A as crystalline form A may also have the following additional peaks an X-ray
diffraction pattern (A=1.5418A): ' '

Peak | 26° (x 0.1°)
8 | 105
7 14.0
8 217
9 243
10 26.1

Compound A as crystalline Form A may aiso be characterised by any co_mbina'tion of three or

more peaks selected from the list of 10 peaks above.
A representative powder XRD pattern of compound A as Form A is shown in Figure 3.

Without wishing to be bound by theory, compound A is able to readily form a structure in which
solvent molecules can occupy positions within the crystal lattice. Such solvates, not necessarily
stoichiometric in nature, can consist of one pure solvate (e.g9. Compound A met-hanolaté, and
Compound A Tetrahydrofuranate) or potentially can consist of more than one solvent
component (e.g. methanol and di-ethyl ether). The solvent molecules typically lie within ;:iockets
created by the Compound A molecules. In certain circumstances, the volume of these pockets
are sufficiently flexible to incorporate a range of solvents, resulting in little change in the overall

structure of the material, and hence only small shifts in the XRPD reflections.
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243 10 26.1 Conpound A as crystalline Form A may
al so be characterised by any conbi nati on of three or
nore peaks selected fromthe |ist of 10 peaks above.
15A representative powder XRD pattern of conpound A
as Form A is shown in Figure 3. Wthout wi shing to be
bound by theory, conpound Ais able to readily forma
structure in which solvent rol ecul es can occupy
positions within the crystal lattice. Such sol vates,
not necessarily stoichiometric in nature, can consi st
Solvaiés, irotidingrieoss othichtsha(ecthg sare nyssalhrirusturee BRsept A selutioggaturation
and S%{%?W?XDAHJ;&I\'{E ﬁrg%dd}&‘ﬁﬁsrﬂ%&?&) eI é%@fa?é‘?ﬂe@f{dnﬁl efBnol,

an one solvent conp onent g
1soprmd¢aﬁdjut@nde dibuiert methyleatipsy tpluens éet@ayq;gfﬁfannwpt@ G gighexane,

cycld Vo%&ﬁﬁéth klet'oﬁe Wi 3 fikMloRedmked, strel ﬁiﬂﬁcﬁ@bc@tﬁté Reorobemrenst@xaflucro-
nol eCU I'n certain ci rCU

of
s0-prapEBe. PEEKEPSEMPEPY| Fer ALV PRERDp N gmetRant Bréblonitie,
trichibf36QIRAE MoS-tAflU0PRE8er, hesthe ickand, esejbmunlmg elithed dstpureesolvents or

change in the overall _struct ter ,
wherh@we&nw BRiet eyt e K oy et ey Befq iRy coffffbn sonvate
struched ¥ahewn inl Mgihe d] agrtybiesie cohiaink ns}b’anbmd]m%amaposmons listed
overal | structure, arise fromsolution maturati on and
Wrystallisation experinments from dichl oronet hane,
et hyl acetate, nethandbgaket B&hEC1°) $opr opanol ,
2-but anone, t-butyl nethyl @%an18gﬁﬂ uene,
tetrahydrofurart, watler, clcl ohexane, 5cycl opropyl
met hyl ketone, 1,2 dilchlforpeth@mde, et hyl
trifluoroacetate, fiuyorgbenzgnehgsafl uoro-

i so- propanol , nethyl {nonaf| uorobutyll ether,

2-net hyl - 1- propanol , |ni 8ropeth#&i&s propionitrile,
trichl oroet hyl ene, crnaog-tTi{46Q60t ol uene, hept ane,
di oxane, acetonitrile, _either as pufe solvents or
when conbined with anot her | s&1-9@4¢. |The X-ray
diffraction pattern gf ghe nm&gzeannn sol vat e
structure is shown in—F.gut-e-4-—and~typically
cont ai ns nost intensq p@ak‘ 5IO§Z§| tlirons |isted
10bel ow. Peak 28 ( 0.1) (A=1.5418A) 1 7.0-7.5

It will be understood that the relative intensities of peaks shown in the figures may vary

according fo the orientation of the sample under test and on the type and setting of the
instrument used so that the intensities in the XRD traces included herein are itiustrative and not

belo

intended to be used for absolute comparison.

Form A of compound A is substantially free from solvent. The term “substantially free from
solvent” as used herein refers to the form having only insignificant amounts of any solvent, e.g.
a form with a total of 0.5% by weight or less of any solvent. The total amount of any solvent,
including water, may be 0.25%, 0.1%, 0.05% or 0.025% by weight or less.

Form A of compound A may also be characterised using DSC. Form A of compound A when
heated from 25°C to 325°C at 10°C per minute will begin melting at 210.1°C £1°C. A

representative DSC trace for compound A as Form Ais shown in Figure 5.

The second aspect of the present disclosure provides a method of obtaining 4-{3-(4-

cyctopropanecarbonyl-pnberazine—‘l-carbonyt)-4-ﬂuoroabenzyl}—2H—phthaIazin-1-one {compound
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10.1-10.6 3 15.1-15.6 4 18.5-19.0 5 21.0-21.5 6

24.8-25.3 7 27.0-27.5 It will be understood that the

relative intensities of peaks shown in the figures

may vary according to the orientation of the sanple

Wh2es047e82t and on the type and setting of tHRETGB2007/003888
" instrunment used so that -the intensities in the XRD

traces included herein are. il lustrative and not

15i ntended to be used for absol ute conpari son. Form A
A) asafrystadlime ¢iormd AAvhich culgsisendrysdlisingfcompodndoinsndohent andlthen

cspiacilaThe S RBhy ool O 7 0Elh pth AR ISR hoen
may xf watayorgonixeng of &Cg alephplanchwaltarh a total of 0. 5% by

wei ght or less of any solvent. The total anount of

any solvent, 20including water, may be 0.25% 0.1%
In a figst gmppdiment. tisTwgthd Gemeives Bie stePset Form A of conpound
(i) cryStall@g ag[S%-\ihﬁiWaats&egm%n@ﬂdpggzgﬁgj -&gg%ngﬁoitmfgbésénzyu-z H-

onmppun en ated fron 0 a per
p“tha?ﬁzﬁ‘a?%“‘?/\ﬁcf’?m%%‘g Pt 210.1C 1C. A

- {ii) if the prigisad sblagnt vendD8Eahvlatentihg theoystatina dopamdPowith éhars;

(i.ii) tr%ﬁ%%@@%@gg@ 8’§§)§1§§r to remove trépped ethano;

(iv) drying the resulting product.

- The soivent useq_:_i‘n the original crystallisation may be, for example, dichlorométhane or

acetonitrile,

The methods for obtaining Form A may generally involve solvent replacement. It has been

found that compound A crystallrise'_s in such a way that channels in the cfystal lattice are formed

' which can tfgp’ solu;ehts, thus making them difficult to remove.

The method of the first embodiment can be used in particular if the solvent used in the
crystallisation of compound A is dichloromethane. The step of exchanging the dichloromethane
as a solvent with ethanol as a solvent can be carried out'by distilling the solution of compound A

at atmospheric pressure in the presence of ethanol. The exchange is complete when the head

temperature approaches the boiling point of ethanol, e.g. at least 73°C. In particular, the

exchange may be carried out by distilling out the majority of the DCM, then adding a volume of
ethanol. The distillation is then continued, with replacing batches of distiliate with equal

volumes of ethanol.

Crystallising compound A from the ethanol solvent may be carried out by cooling the solution to
below 15°C, preferably less than 10°C, and more preferably to about 8°C. The crystals of

compound A may then be removed from solution by filtration.

The crystalline compound A may be treated with water to remove trapped ethanol by
suspended the crystalline material in water and heating at reflux for a sufficient time, for
example at least three hours, and preferably for about four hours. The crystaliine compound A

may be removed from suspension in water by filtration.
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7 A) as crystalline Form A which conprises

crystallising conpound A in a solvent and then

di spl acing the solvent fromthe crystalline formwith

a di splacing agent. The displacing agent nay be water
oo 2088/0a70s2ur e of a Cl. 2 al cohol and wat er. SIBCTEGRA007G03888

enbodi nent, this nethod corrprl ses the steps of: (i)

crystaII|S|ng

4-[ 3- (4-cycl opr opanecar bonyl8 pi per azi ne- 1- car bonyl) 4

Drylngfthéltéémm’fgeméc}dc} ofAhip bbdel saaal 1§1 fehd Wh(eﬂ@d‘r‘ﬂbu Retariplefbydreating the

t t
proaf fanven ot aferiergr R &' S B RerRa bR RE
et hanol ; : (iii) treatlngthe crystalline
' h [ :
i sofEPONAS Bt R B oML capogg ethanols

- (i) obfainintheompound Adls CmsiﬁﬁFalquiﬂscét‘ﬁatﬁlﬁ"gr?&Vebte for exanple,

(if) if @e%bﬁél%ﬁﬁ%ﬁ%@d W’thé‘ﬁ)ﬁ{t%lstdf b&rﬁpoulaé-ﬁhﬁ tﬂﬁ&m%eff&h isnota

t ai ni ng % 'Ffﬁ’?l ve sol vent
mixturg B waler ABAE Crpplosh (i é‘??”f%‘ah thepnlh regjivg SampeRd A in the
crystﬁll’bésfbﬂt:n Jmltrss&uxtmewwbtfeaam%c&?éohmhannel s in Ithe
tal lattic re forme ich can trap solvents, -
(")d'?'ﬂé§1 SaRIHY W?‘f@ﬁ'ﬁdi fficult to rempve. The nethod of
the first enbodi ment can be used in particular if the

The %8&1%1%%?%%?& %%r%&g{ex%tﬁl |§t91te' (ﬂ Q/aféfr aﬁ@g@? legoh%i and dried
ane exchangi ng t
in oragr tchughas instateermpoing Ao Ia\ﬁérﬁta“'ﬂﬁ farmefhanol as a
sol vent can be carried out by distilling the solution
of conpound A at atnopspheric pressure in theépres

The BiUER PTAFREM 2Nt algenh isReefriably dnihedangegiénl i i aggme. . and
moretrﬁéfﬂﬁb@t‘!tﬁ ﬁtoaﬁ'PB(b@QBEﬁﬁieI h@ah&blatlﬁﬁe%eﬂﬁmﬂﬁre&i hﬂmbvater to 1.2

pors 2 ploBtpl ooty Ry celo PR s EE ThAPBT D9IS0p 1R C+: dconol

 The mmlcmuwp@mumgetaaml ume of 25et hanol The

distillation is then continued, with replacing
batches of distillate with equal vol unmes of et hanol.
Com@rupd theds qrmtai@edimp@mdoembﬂaim tytreystallisatinn of st spEOURghg) from a
ve€ a8 Abddri eby cooling the solution to bel ow
SOVlS&, pré1 erably | ess than 10C, and nore preferably to
about 8C. The crystals of 30compound A may then be

The $RERMAGHEMR A 86 U hﬁ? bBYeaffriet buﬂiyd sruapenlih@ cBimp6iiral A inkke mixture
or w1 ot SEAENC BSPURG GBI 8, LA ey gpoting t

'betw'eéh Mrﬂresam éndﬁ EEaetring,ge gtthmoedh aixelitopadn Beffitergpiagdmiaythenpgshed with

a ml)%LB’g BF w%np alc%ﬁ%] beg}é Sg {‘Qﬁ#{"%" aﬁ%b:@ﬁt r&%@‘% 5(¥3J39{61 atmj}, or

he cr ne co
aboveeﬁm@etllréhmnngm@emgpagﬂo wwid,mw_sperw}onfthatt@ lsftiapfpom temperature

before subsequent filtration. The resulting filter cake may be washed with water.

Dryihg the resulting product of the above step is readily achieved. For example, by heating the

prbduct in an oven at a temperature of at least 50°C, preferably at about 60°C.
The further treatment may proceed in a similar manner to that described above.

In a third embodiment, the method comprises:

(i} suspending compound A in a mixture of water and a Cy., alcohol as the solvent;
(i) heating the suspension to reflux;

(iii) cooling the solution and seeding with pompound A as Form A;
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WO 2008/ 047082PCT/ GL32007/ 003888 8 Drying the
resul ting product of the above step is readily
achi eved. For exanple, by heating the product in an
oven at a tenperature of at |east 60C, preferably at
vabhmus/047GZ. | n anot her such enbodi nent, the PETHHRL007/003388
conprises the steps of: 5(i) obtaining conpound A as
crystalline formcontaining_solvent; (ii) if the
original solvent used in thé synt hesis of conmpound A
(iv) dryingtthe resulisg a:lobfuae formis not a mixture of water and
a Cl.2 alcohol (i.e. nmethanol, ethanol), treating
‘compound A in the crystal line formwith a mixture of
The rpatling edlichcadlheRfudber dates with @ midvigiofiyatehand @ Sut 2lpalgl, and dried
in ord%”bdfdﬁltlerl Q%J p&nﬁcﬁﬁtlﬂl}!\tlh QerQfaﬁ%‘F‘BmFﬁn be further
treated wth a mxture of 'water and a Cl_2 al cohol,
and dried in order to further isolate conmpound Aln a

The ke &*Wﬂté’l’%nﬁ@ﬂ %tﬁohoTEQaré\'bﬁébU rreth@f'aﬁyabﬁﬂ 1%1@ :5@¥ vdlume, and

-more\péq%%rh Iy 11,3681\‘8'0154?;32%? %r‘%f’@%%@l‘ gy &gr rfuéfuie "fq g)ag)yia?éf to3 parts

012a!@hdlﬁﬁrheﬂqgarcbhdlud;ﬁéfe;&bpr@‘fwblred mxture is 1 part
water to 1.2 parts Cl-2 al cohol. Another particularly
preferred m'xt_ure is 2 parts water to 1 part Cl.2

Step éiiyeadyodompribe c@@ling thel sobltion toibstwaen 658 rath F§° Cefelga ABIC) and fittering,

| |
e BAUBPUPGRE Pl 8 GBI (BT Gfcbly .. scno
beforaée-daé@tﬂiq@e(a gapicArebient Reesause.s Above). s HefeReing may oggr after the

re*.suIlGHgI firdi@NadBeen@toble@ ® Qé!\fveé?ﬁ/«ﬁ#ﬂrb‘@"@ K GEZ; que ‘Hesﬁltlh@
he m xture of water and 8&’3:'” (eg

susmrr@fqnu&awm tpoled;tp AmRignt t‘l’?i’P%’aWé%/

2.5 hb@shidesintamed abshidfempanturé tdr toa iengugheo gstaﬂsllsh m:yglalheatlon This
cefite . filter pa b shed

oy 6 P D 853 RSB BBLSC Ao porc

furthest M@terlnilzarcbeeuddadrlemqammB'@u be albaid aadl {p the mlnme obtptal solvent

»(wate?gﬁw Eh%ér p&oﬁﬁ‘?‘%éem ‘ﬁ'f H@Gdgg slﬁ\tmgpfgleg(a%[é’ bk ? périod of 4 to 6

room t erature ore
(e.0. §1J‘me&s| u'amsusmnsmtwme hp!cbatrae@lﬂnt qen@ewamree efﬁerémmﬁraaﬁdmon for
R eShGds W th wat er. Drying the resulting
product of the above step is readily achieved. For
exanpl e, by heating the 30product in an oven at a
The du%@\%foﬂtrhﬂy&haf béfiltdr&R ahd ﬁﬁ(fesulﬂii'lgfr'me!ra:bkg/maji balwasHed GE.a mixture

th t t I
of g ool ndi et [ G R PEWor '3 1 e odnbadrent , the.
- method conprises: 35(i) suspendl ng conpound A | n a
mixt ur t
Dryln? the) reﬁﬁaltar%g{ pr\()\@#tﬁ of @Egg%ﬁgegzl féaﬁﬁkh%hle@éd (lflﬁe?é}tgig% heating the
produchis angiven uoﬁerafnwwreefcﬁ irgpaiature @fdwb't‘.ﬁﬁﬁdoﬁna@‘?fbr m A;

A third aspect of the present invention provides a method of synthesising compound A from
compound B comprising the step of:
(i} adding a pre-mixed solution of triethylamine and cyclopropane carbonyl chioride, in
an appropriate organic solvent (for example, DCM (dichloromethane)) in a controlled
manner, to compound B in the same organic solvent with the temperature of the

solution being controlled to be below 20°C.

in some embodiments, the method further comprises the step of:
(i) agitating (e.g. stirring) the resuiting solution from (i) until the reaction is complete,

whilst maintaining the temperature of the solution below 20°C.
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WO 2008/ 047082PCT/ GB2007/ 003888 (iv) drying the

resul ting product. The resulting product can be
further treated with a mxture of water and a Cl1.2

al cohol, and dried in order to further isolate
compound Ain a crystalline FormA. 5 The m xture of
wat er and Cl.2 al cohol is preferably in the range of
2:1to 1:5 by volune, and nmopre preferably 1:2 to 1:4
by volune. A particularly pPeferred mxture is 1 part
water to 3 parts Cl.2 alcohol. The Cl1.2 al cohol is

fera et hagnol ., 1QSt R conprise cooling
Thea{g’ﬁ O%@ISS?FY@IH“B(@&W&{%@%E‘E%‘J& &er%/e g. 700 and
filterlng, e.g. through'a celite pad. The filter pad

This r';'{?%cu? moor onqroW' :} tﬂar?thgl ée%sg tfeedgrﬁ Y\}ﬁ?ﬁ(ﬁﬁmﬁﬁgﬁ}e%mng in a more

ore e| n
regiogalestigadsijtiop of ‘@b@vg)chlowm Hhedefisrmgn 'ﬁd@"@cﬂmd @ thegrrio grécan lead

to ad@@oél'g 'iﬂen&u:f %hl gﬁ@%ﬁggﬁethgﬁﬁﬂom&ﬁn GRd Bﬁ&%@ﬁ‘ A at the

sul'ting suspension nmay be
des”%bﬂleé'd'“?@l@ﬁﬁn ent tenperature (e.g. 20C) in between 2
and 3 hours (e.g. 152.5 hours) and mai nt ai ned at said

t f i sh
o L S R e Y T e

and may be for about 16 hours. At the end of this

ltis f@@%{@&gﬁ%ﬁifb&? tﬁg tteHV\@geS%tPr%H r%the soﬁg?rgﬁ sta&gsgm%&iﬁiﬁ@%e en 10

and 1€X:.2 al cohol ) ‘present and may be added slowy, for
exanpl e over a period of 4 to 6 (e.g. 5 hours. The
suspensi on may be held at ambi ent tenperature after

The prddigctyed ther abauiitearinn, is preferattiewaifpd Bp Pyat loash gip wateryashing step.

More P%?é?%ih%%oﬁ@ﬂp Leiind S hihit 6 Gflal vaiish \ﬁa@ﬁinlj %ﬁe% tdnﬂ thtermediate

[ter” cake may be washed with a m xt g é 50,
washigg gigR® Isinga diiae afid.(9-& 55 FiECPEIASPIUIRI: 8‘He Y2 Jjife Rasg, e.g. 5%

sodiu@-c8rbohatd sdlutiodDr yi ng the resulting product of the
above step is readily achieved. For exanple, by

heating the product in an oven under vacuum at a
A fourtfe&imeﬂfa:trw@escﬁf mplspdebsyniesising ceneUs A T’i‘?"F‘d as pect of

comob ) 578 g LA Ao D 09 LBy, or
mmer@lrasrdaaé;mmof rsomuew@ca ofAreamins 6eHRY Y aaqnéﬁn%ﬁ base, %f example,

an an‘ﬁr\'e' (ggh)‘ltéfﬂrpgm%ds%CJsQMWt )yl chloride, in

propriate organic solvent (for exanple DCM
(dlchloronethane)) in a controlled manner, to

The nfrfFRQEAG Br=) bkNBr 53| iHEARideschRFivesHit. W th the
tenperature of the solution being controlled to be

bel ow 20C. 35l n some enbodi nents, the nethod further
The a@&ﬁmsrdf K| E(&yd]d’ﬂﬁo;@to@ﬂ:oﬁﬁ)p;ddraﬁm bt amiregal @eid galt eraof, itmgympound D

may op ST AP SR 7 e Phibab LSR5 g e
is prefacblyta-@H-teekovia20C:yl}-1,1,3 3—tetramethyluron|um hexafluorophosphate (HBTU).
It is preferably added to the salution of 1-(cyclopropylcarbonylpiperazine, or its mineral acid
salt, diisopropylethylamine and compound D aver a period of time, for example 30 minutes.
The temperature of the resulting solution may be maintained at 25°C or below (or 20°C or
below, e.g. at 18°C). After its addition, the resulting solution may be left to stand for a period of

time. A preferred temperature regime is holding the solution at room temperature for 2 hours.
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10 The addition in step (i) nmay take place in a
dropwi se manner This nmethod is nore controlled than

that described in WO 2004/080976, resulting in a nore
5regi osel ective addition of the acid chloride. The
weaws/eomr ol | ed met hod of the prior art can BG84eB20¢7/003888
addition of the acid chloride at the phthal azi none
nitrogen and or oxygen, as Il as at the desired

pi peridine nitrogen. It is ﬁfeferred that the above

" The mstitigrcdmpooad Aingay beremaveddromethe saimt@g@m cabimgsp helpe 10D or

belo»ll ke d Jor e%lrnﬁlgr %g?trr%rd’eﬁgd Efliﬂwte (Ep Eﬁl%\een @{Satﬁ)lﬂe The .

ol Ut1on IS main and
resulnmomwenqaﬁmﬁyche WﬂSh@%éOFe?é@fv@'e,rVéfé@PIdcﬁ@eic’@mﬂ? ef erabl y
wor ked up by at | east one water washing step. 15 Mire
referably the work up contains an initial and fina
In WQZ0R4 /0308 R e olP g rouin  PRPRIFUIFAIEIORER N ng st eps
using a dilute acid,. . ®%citric acidopsol ution,
fol | one di | ute bas . 0. 3% Ji um car bonat e
solutio f urth=a 8r ovtdes thod of —
synt hesi ST hg \conpoun friom 20conpoued D conpri sing
reacting congdlind D wi t hg=PTOMe :
1- (cycloprmpylcarbonyl)pbpeﬁﬁ@lne or @ mneral acid
salt thereof, in the presence of an @am de coupllng
agent and a 7 for exanpl e, nne (e.g. a
tertiary a dch as @l sopr etﬁVIanlne) The
m neral aci Y may b#, for exs &N theg

he addition o '
1- (cycl opropyl car bd i perazi ne, or @ neftal aci d
salt thereof, to conpound D may be carwied_out in any
sui tabl e sol vent, & or exanple, acetonibrile. The

am de coupling agent is preferably .

2- (1H benzotriazol-1-y1)-1,1, 3, 3-tetranmet hyl ur oni um
Dimetrykptfdspltteopdsasidhd Hep(wHiTd)s, solution ef spdisfmemethbxjdesid aeathangl at 0°C.

2-Ca¥b|3§yb%9iéﬂéhl9ge @-i) J;a,?& rfé&&@& PQM&?@(SQ '&{‘t)‘ufe QI RES Rbd e g Q5turry in

m nera I SOprop | am ne and

metheripdtiite Brpeeturg kopiteiRy BF. Tharesu nsrpalBgalipw golgtin was warmed

to 20“@ B\\rétrqshouﬂ_ R HERAPRINY Ridlasiddged BRI FéaBﬂanSd?bﬁlﬁuis@ Rind the
be nmai ntai ned at 25C or bel he@ﬁr 20

resulgyilg SUYRRORION S SRS HteE & freagcfa? t".aﬁauenched with
wateﬁ@idtﬂxtrﬂtﬂedfﬁ}b &Clﬁorbﬁfrﬁ THe caindined ﬁt@amaeﬂesrctﬂderefwabhédathater

dried %&ee I\g% [ﬁ&%{ zfe: d,%&g)' tﬁ 8'3'{533'0" fdpoe-lsgtgeln%flu%n—b
yl)phd@hsmaéﬁiﬂﬂmyl EBRO(T)/a8 @38 88 sdlitf (vield: 85 %). This was then used without

further purification in the next stage.

To a mixture of (3-ox0-1,3-dihydro-isobenzofuran-1-yl}phosphonic acid dimethyl ester (G) in
tetrahydrofuran and 2-fluoro-5-formylbenzonitrile (F) in tetrahydrofuran was added triethylamine

drop-wise over 25 min, with the temperature kept below 15°C. The reaction mixture was

warmed slowly to 20°C over 1 hour and concentrated in vacuo. The white residue was slurried

in water or 30 minutes, filtered, washed with water, hexane and ether, and dried to yield 2-
fluoro-5-(3-oxo-3H-isobenzofuran-1-ylidenemethyl)benzonitrile (E) as a 50:50 mixture of E and

Z isomers (yield: 96 %).

To a suspension of 2-fluoro-5-(3-oxo-3H-isobenzofuran-1-ylidenemethyl)benzonitrile (E) in
water was added aqueous sodium hydroxide solution and the reaction mixture was heated

under nitrogen to 80°C for 30 minutes. The reaction mixture was partially cooled to 70°C, and
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The resulting conmpound A may be renoved fromthe

solution by cooling to bel ow 10C (or bel ow 5C, for
exanple, 3C) for a period of time (e.g. 1 hour),

followed by filtration. The resulting conpound A nmay

be washed, for exanple, with cold acetonitrile. 5In .

WO 2004/ 080976, the followipng route to conmpound D is

di scl osed: Di nethyl phospﬁ te was added drop-wi se to

hydrazihe HQrdtd w4k kies @Bl bimeEbhiXhdales atrf OR@!t Trenedctiah wggcooled to room

2- Car boxyhenza) s t. Q0= \ud
temperayirg prd ‘i‘%%\ i%wdﬁwﬁ?&wa%‘mg‘esr{[g@%y in %S%rhgﬁgrll%é&d
filteredW hidrebliing & ema wasisedoaihtw biet, 0exBE, etfftrecthpiagklalergpd dried to

. al e | ow sol uti pd to 20C over 1 hour.
yield C%ﬂ?mﬁgﬁﬁ %H%%P%&gg\lﬁggﬁgg‘éﬁgﬁg to the reaction
drop-wi se and the resulting white suspension was
tis 2B RRRLALEdud th 1R HiGn b GnihEst tipriREndpenched
Wi water and extracted into chloroform The
conbi ned or I.C extr Waghed, Mhddsynreeising
ACCO?@IW‘éaf'ER‘/@?pe%g%&‘? pr&ﬁ%ﬁ@%@ﬁ%? ed in vacuo to yield
compdudd @ @orhprdsirtj thy diep-dfisobenzof ur an- 1- 15yl ) phosphoni ¢
acid dimethyl ester (G as a white solid (yield: 95
(a) syntesisTgidietMAE-bhen 3uitrgdrovd-bameefurdni -y bighos phariatel (Eatfiogh?-
|gethF ne(%t( ?tage. To a m xture of :
carboxypenzaideqyds &y dr o- i sobenzof ur an- 1- yI ) phosphoni ¢ agi.d
(b) syricesinayd-fiuesd-8:{(E(X3)(3iomo-Reenaofy@pdi 3)afidensymethylbenzonitrile ()
221 1 MOr0-5s l%b@é. 22900kl 4 -ionbEphohtet et r ahydr of ur an
from d{/&\aéhsyl édgd(gdé% pﬁgﬁ%y am ne ZOdgr’gpp-V\;/i)soe over 25 mn, wth
the tenperature kept bel ow 15C. The reaction m xture

i B s 2t ol | 1 5t O oen,
the sodmysel gt et IFPPERTEA WHEHT L 1 Rp R gl Sherhfoe. 4s4e-
4350 G5E6Y in aRRHolt dokioh Olt Y préferrad that the step (a) occurs in 2-

fluoro-5-(3-0x0- IS n .an- j emRlid ) his R&0Aay b
methYB?’}ﬁhﬁ?rPg'r?'Ef' W@?“ﬁ%ﬁ?@%’?fs@%ﬁ'gﬂ%% h dgﬁgg_z | SOMmer s, aybe
formed ¥i sl Gy 2086in§ietybpitsphitesta realsd Galutign of sodium t-amylate in 2-

L UQr0- 5- (FhePiQarmbiuli LAV E Ao Lty A thypiiealiowed

methy eotﬁaihé"?rloﬁ'é T theﬂ)régﬁgmltﬁﬁ added aqueouysglg%gi um
by reaktjairwiti ethgugsyiphenic @Al t he reaction ni xture was

heat ed under nitrogen to 90C for 30 m nutes. The

reaction m xture_was

Step (e bf T i 8 oo R AreNB T P AP o gt

at 70C. The reaction was cooled to roomtenperature

d acidified wth 2 e Histeb
The mgifopagaitersers SATCLS DA P s T e R T

(€) sylﬁiﬁééiﬂng/\&ﬂuwasﬁe@om—ﬁ,H—dep,htﬂa@zan‘leyi)r@ﬁtmpgn@p'ﬁw C%D):

acetate and dried to yiel dconpound D as a pal e pink
powder (yield: 77%. 5 '
i mproved Met hod of sy
-Accordingly a fifth aspe
provi des a nethod synt hesi
the step of:

s also desired to have an
&si §of conpound D

t he present disclosure
ng_ceppound D, conpri sing

L
F

from compound E by reaction with hydrazing hydrate; and

bl

ED
(d) synthesising compound D from compound ED by reaction with sodium hydroxide.

Step (c) may be achieved by using between 1.1 and 1.3 equivalents of hydrazine hydrate in

tetrahydrofuran followed by neutralisation of the excess hydrazine hydrate using acetic acid.
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10(a) synthesising diethyl

(3-oxo0-1, 3-di hydro- 2- benzof uran- 1-yl ) phosphonate (G )

from 2- carboxybenzal dehyde (H); (b) synt hesi si ng

2-fluoro-5-RE/ Z)-(3-0x0-2-benzofuran-1(3H) - ylldene)ne

thyljbenzonitflle (E) from digthyl

(3-o0xo0-1, 3-di hydro- 2- benzof uran- 1-yl ) phosphonat e.

151t is preferred that conpound G is not isolated in
A §iRaR aSpaRt mﬁé ﬁreséﬂf'&%clﬁ@ﬁ@ﬁr@w@é@othg SorhpRnd M. of the

sodium salt of di nethyl pho te which is unstable

(Pel chowi cz, et at, J. Chem soc, 43464350 (1961)) in

al cohol i ¢ solution, It A3 prajserred that the step (a)

occurs in 2- methyltet drgf uran in which the

sodi um salt of diethyl phosphite is stable. This salt

may be formed in situ by addi fgfhyl phosphite to

a cool ed solution of sodiumt yl ate in 2-

20net hyl t etrahydrof uran. The r&act¥ion wth the sodi um

salt of diethyl phosphite may be followed by reaction

net hanesul.phonic acid. Step (b) may be carried

an@ﬂ nt %mgpﬁy?g ﬂxmﬁyaro uran, with the addition of

trlethylanlne 25The met hod of synthesising conpound
A BBl BGL GEQBRAd 6vibiEkea RirR 8id sait dr) =

nt hesi sin
(cvz fopYpasbeyaipesREne and dmejnds Rytesis shareof by [epRingRerayine with
acBRZRIY, 1bwe Hylahition &RyEIbSBp&ARIMBLHYcHray. react i on
wi th hydrazine hydrate; and (d) synthesising
conpound D from conpound ED by reaction with sodi um
A deyehitiossbet of 3tk prénidistladuie pepided a pliarhheeuficabs@miosition comprising a

co%pg & %ﬂ‘h eﬁr& pecgg g &%r&%&%&gﬁg a&%btablglgarrier or diluent.

An eighth aspect of the present disclosure provides a compound of the first aspect for use in a

method of treatment of the human or animal body.

A ninth aspect of the present disclosure provides the use of a compound as defined in the first

aspect of the invention in the preparation of a medicament for inhibiting the activity of PARP.

Further aspects of the disclosure provide the use of a compound as defined in the first aspect of
the invention in the preparation of a medicament for the treatment of: vascular disease; septic
shock; ischaemic injury; neurotoxicity; haemorraghic shock; viral infection; or diseases

ameliorated by the inhibition of the activity of PARP.

Another further aspect provides for the use of a compound as defined in the first aspect of the
invention in the preparation of a medicament for use as an adjunct in cancer therapy or for

potentiating tumour celis for treatment with ionizing radiation or chemotherapeutic agents.

Other further aspects provides for the treatment of disease ameliorated by the inhibition of
PARP, comprising administering to a subject in need of treatment a therapeutically-effective
amount of a compound as defined in the first aspect, preferably in the form of a pharmaceutical

composition and the treatment of cancer, comprising administering to a subject
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and its use in the synthesis of conpound D. 5A
further aspect of the disclosure provides a mnera
acid salt of 1- (cyclopropyl carbonyl) pi perazi ne, and
a nmethod of synthesis thereof by reacting piperazine
with acetic acid, followed by addition of

cycl opropanecar bonyl chlori de. A seventh
aspect of the present discltsure provides a

in nee%*bﬂ g&ﬁ%%t k %L c&ﬁ{ﬂ%@? laﬁécﬁxﬂe el syl TNTY e&n@ou%@@%emée% @b first

rst arnaceutlcak%¥ accept abl e |
aSPeqt: atrqonmmaépn mr¢fa@hbf in ike f%f Mferphagpreett CQ‘?F@SBP%W“"‘“E"“S 4

or seddleuQ ith SoriQY fad@forforcBBmenBpaltictdyenti r st aspect
or use in a nethod of treatnent of the human or
ani mal body. 15A ninth aspect of the present
in furthérsshests pkthprdisdiatets, theeompeunds may berpendnelthapreiefitinedf a
med‘cﬁF’gﬂgffe’HP %tagr?esrgeﬁéaggé ahrgc%t ngﬁ:[gnk Qn-idn%ié%ﬁ? ﬁecombination (HR)

or 1 n
depergieht DNA YD SEf rePARR:tVIBU ot Indine egimentef afpatient ot sariceswiieh is

deﬁcmpnt% HQ%e&:Q&%H?ENQfDS% fe &'Péwloﬂ/e%@mﬁ{ﬁsflrﬂgneﬁﬁmhi&eﬁrtbetofsbtﬂ%ﬁtlent a

nventlo Int preparation of
‘fheramdq:ailawé‘ﬁctlvﬁ@lmquh@ftthee%ﬂfﬁiaéﬁt‘d of : vascul ar di sease;
septic 20shock; ischaem c injury; neur.otoxicity;

haenor r aghi ¢ shock viral infectio
he HihgarepdentdtNppSE t@pain pathpsay Ir%ﬁ:furﬁpottxlﬂ% sgﬂd%?%?ig?%) in DNA via
homoBﬁ&% mAaniets th Ustbieh caginasls MNAweIteE K. dhatrizeandseP ofackson,

Nat. q:em% %?ﬁfﬁ?ﬁf’qﬂgg%sgg% g?rﬁ%oene]; ? he S%eng%ntm DSB repair

pathw@y irfudedputrats nmtmmadlt:emmﬂewap?oW) fRﬂDSZ SHb_BeRS7a) Rﬁ@51 L1

: . X
owe TR R Lol ) Tolly by anerbraNR gt odcs oo
(NM_DB5ABI } GRG QT (NMhDOBA 32t RADA2 OIM_$O38703 RARRIL (NMa P37 By RADS4E
(NM_ b’f‘%m'si‘ RHRB A1 Qi %?M%RWWM S0DE59) A DECSINA_DDS732H) MRE11A

I n need of treatnen

(NM_DpR0Rben NBET (WMBQ2488) ReRRstRS 1Brohupddn s 4ifhdeagadent DNA DSB

repaud&itﬁmnémdé Q@#tﬁt&fhgtgmem as BEVEveHabhes- l])ei\fttetshet d.oCaf, 115,
har maceuti ca C OoS| 1l etre

oSOl A5 SRR bt R ke 100

2001y need of treatment a therapeutically- effectlve

anount of a conpound as defined in the first aspect

in conbination, preferably in the formof a
A cargbawiniaic BUtdficiaht ic biRptEpendephDNAIDRB tepaE B1ay lcympfise or consist of one or
more CHGHE{%%I'IsaMngh g%\;erb nggﬂée%i'o?gbfoggﬂeﬂtaﬁﬂﬂ & Fepair DNA DSBs through that

erapeu er aspects of the
pathwdiystelaiige ﬂcenortrﬁécsdig npdtﬁ] a@wﬁﬁyf the HR<degendent HNA DSB repair pathway

drUbofdhed iMBdiopa BERbrel @hcérfiend.r eat ment of
may %%ggéﬁmm co [ g élefl gl ent in Honol ogous Reconbi nati on

(HR) dependent DNA DSB repair activity, or in the
The a’chﬁ@td’f%ﬁé oPfnofe @aigoRBiits of the Hradupendet DOV D3IB dphir patbwey may be

abo!r%urmrgte nog Snnotr% cgg:eace@gtop n mdiv%ﬁgi h‘é\:%é’ a HE Whr%h Weficient in
HR dbpeidapeDiA CHH repaif. f(h:mnovewtanbﬂmﬁ'!ﬁ)tﬂeneh@eftt B dFfrepaippathway
are W&E chara R degeeaq L P{?ﬁb %ggéﬁrﬁﬂ@' Wo@@%@%&cfeﬁ@@lzbfﬁ 1284-1289

ran br2a DNA vi a honol ogous
(zoonbam|ncigdstrteccon@bo¢rrt$ bstedbaRdvAuous DNA helix (K. K.
Khanna and S. P. Jackson, Nat. Genet. 27(3): 247-254

200 The' conponents of the HR dep
in soéwe;pa@fzerr%mﬁa@;mgg@ e ganaBUeeIa AV F‘%ltﬁj‘i(i{:]'oaf\lggA RegiA2 deficient
phenbPh 0OGH2AA1 aHGEHRE AMVLARNBPIE PeducBiBbdtolished in the cancer cells.
Cancer cells with this phenotype may be deficient in BRCA1 and/or BRCAZ, i.e. expression
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15 (NM 002877), RAD51C (NM 002876), RAD51L3 (NM
002878), DMC1 (NM 007068), XRCC2 (NM 005431), XRCC3

(NM 005432), RAD52 (NM_002879), RAD54L (NM_003579),
RAD54B (NM 012415), BRCA1 (NM 007295), BRCA2
WONWPHBOEB9) , RADS0 (NM_005732), MRELIA (NM eju)] 07/003888
and NBS1 (NM 002485). OQther proteins involved in the

HR dependent DNA DSB repalrépathmay i ncl ude

regul atory factors such as Hughes- Davi es,

and/og pefjvity of R GA1 antiépr BRGA2SDS: %SWCQFIR" @M‘ﬁ@ﬁﬁéﬂf@ capeer cells, for
exam?ieftﬂ n§leR6 bf rh@tgtrdrfbrﬁg@%r;ﬁﬁsnﬁh the%‘dc@&?ﬁ@ nuddéld acid, or bhmeans of

1289 (200 cancer is deficient in
amp"&a&eﬁd@ﬁ%ﬂonm%wrpem ip 2 9gy° %rmafr's gaeqfiatony fRgias fopxample the

EMS P BEneOkhi€PER 068 W BRCAZ kdghilatdty fldtoh B has-Devles; @lan(Cell, 115, 523-
abrogated ability to repair DNA DSBs through that

535)25pathvvay, relative to normal cells i.e. the activity

.~ of the HR dependent DNA DSB repair pathway may be -
BRC %;Eﬁ(;?cl r%k%%wrg ng'\%gt ﬁ%&%sr%g %hgzge | —tﬁp{ Q[@Ee%rﬁ_i%ﬁe&u%nﬁy lost
in tunmﬁaﬁdemozmwsmerse(dmlm Npa@nwerrauwefi%ﬁdcﬂa {eh@al; irutt, et al.,
c I
Trean%ol ?]Ugeg : @ ?T%E?-B é@ﬁ?)? C'lﬁ‘rg r?tgéec%fttgrgﬁ&m:ﬂ’ érgﬂgtBM r%%atsons
with hreq;ar:ancerae wethnkaracierseditibe Bt Ragiendbht CONAIMTSBIcEERed 1213
G . .

Suppgaé h‘f‘@bo@(ﬁbl\%i dca%ﬁfﬁg%ﬁgggﬂ% grftch%gg:a&fgeﬁﬁ%é%%ﬁlgg factor,
is ah‘aﬁw\ﬂ“ﬁ@ Pﬁéésqcmeddfd%ﬁ%ﬁrﬁﬁ%d pyasipe@@EBove.  in sone

preferred enbodi nents, the cancer cells may have a

RCAL and/or _a BRCA2 deficjent 35 henot i.e. B
Carregh 6 BtaEREDBACAT andlr BROAL g alsg A Pientio [erelganse phe ovary,
prostf@BeEparefdass. . Cancer cells with this phenotype may
be deficient in BRCAL and/or BRCA2, i.e. expression
WD 20081047082PCT/ GB20071003888 15 and/or activity of .
In sorBRGiAlerad ehdodiBROAthedydividual s deteetygrusddyaine oh edre variatiens, such
as mlﬁﬁ[&ﬁggncﬁ: ﬁél)érﬁmprugﬁ\ﬁ G BRRIA 3 ahMloPEﬂBﬁZ 8f 2 PaY g%’idr%r&ff The

e enco nucl el ¢ aci
deteChgmfyamtioarmBlR%t and BRCARig ‘&Q*H@\?WBF” e laftiapd rﬁﬂeeﬁﬁllreral far

exam%@r}?Eﬁ@‘j@gSﬁ@Pa?dS%l RbHaVisdrP8li0knd (f)&Fan@élaEm eGérh# Test, 1, 75-
ene wWhi ch encodes a BRCA2 regul at or fact

83 ﬁ?&%gﬂeepm\ﬂ @sanddioulies, ‘@9403@257"6‘3&%93 359-5 &%ﬁ@ﬁ&da"am"a
M., etnd A@Bﬁé&n@fsﬁ(djrmwtsot(umajua‘hw%\@ssiomsmﬁrekol 68(1£ 11-6

w | d
couRbaetphgions sapicaien ¢ FESRCN b b gh% gy

ed in

Hugh&9B4viés3 ef 20€2), 1158435339, at, Trends Mol 8(12),

571-6, (2002)). The associ ati on of BRCAL and/or BRCA2
nmut ati ons 10with breast cancer is well-characterised
Mutations it palyrhorpfats associtel withtoapedti may beatetastedRe ¢he, niRlkb{cacid fevel

by det\%ﬁp rgglht?\% rgeé%r?cs (o%g%é@ @QE g aE H%?gce?g PP& tﬁ@grlo{;e'(\fﬁ vél V\z @etect:ng

the presenige oba ¥arisinhii-eda miutant oy alighin vaaﬁ@t) pRlyneplide. cancer .
Carriers of nutations in BRCAL and/or BRCA2 are al so
at elevated risk of cancer of the ovary, 15prostate

Brief Rascriptiopraf Ligures

Fig. 1 shows the NMR of compound A after water treatment (example 1);

Fig. 2 showe the powder XRD pattern of compound A as Form A after water treatment {(example
1 ..

Fig. 3 shows a representative powder XRD pattern of compound A as Form A;

Fig. 4 shows a representative powder XRD pattern of compound A as solvated form;
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In sone preferred enbodi nents, the individual is
het erozygous for one or nore variations, such as
mut ati ons and pol ynor phi sns, in BRCA1L and/or BRCA2 or -
a regul ator thereof. The detection of variation in
vBROvdo4amd BRCA2 is well -known in the art and®Cr4B2007/003888
descri bed, for 20exanple in EP 699 754, EP 705 903,
Neuhausen, S.L. and CBtrand§§ Genet. Test, 1,
75- 83 (1992);  Chappnis, P and Foulkes W D.
Fig. Tehowsra rEpresentdivs DSTHce 20cd@po(@d 823 fomaﬂa:bmd Wy heding from
aﬁﬁﬁb 246-50 (2003); Jancarkova, N.,
250?%8%¥@%§ eko ré@g% 11-6 (2003)). Determ nation of
anplification of the BRCA2 bi ndi ng factor EMSY is
Use described in Hughes-Davies, et at, Cell, 115,
523-535). 25 Mutations and polynorphrsns associ at ed
The RipsaRt Bxgtian Py ifed eormRAUBE A\t FRIM YRS AR aciig omperRd. prsrfically,
activdi istetige) the gctivilgofiPaagence of a variant nucleic acid
sequenc or at the protein |level by detecting the
presence of a variant (i.e. a mutant or allelic

The tomar iaatite) ap obgddepsin, deriaiddBrihe toresiod wpich ncapabl&bfjahieiting PARP

actrvr& Q)r%e]as%lp\)?@r):(tgmgy Hl@e@é?_r@;b@%&&‘ ﬁoﬁ§3%5488%§ ?’Aﬁggthinition

offergsiyttbe porafound inptsnseiiben inthe Rsrmples belover wat er treat ment

"(exanple 1); Fig. 3 shows a representative ponder XRD
pattern of compound A as Form A 4 shows
The F’r‘%’ﬁ?f‘b‘@é‘ﬂ'at‘ f%ew&)d’é?s W%@P’t'@r‘?ﬂ"&‘m% 6%5!1%”’35%@ a cell,
compﬁghy aér&@t-.ﬁmg BEH cell VAt t ; Dscért@e&@ﬁé f@&}ﬁ&ﬁrﬁd,][ﬁtgerzbly in
ative race conmpound._ A .
the oy U8 PR RSB T e G TG PP oSS P od SO DG procied
vitro e viep.nut e. Use 5The present invention provides '
conpound A as Form A as an active conpound,
specifically, active in inhibiting the activity of
For exgamie, alampieefmellanay belrows inuwisel attthe aptive gempainddreught into
contaumtméang & ndi e BrelcBoft # J@O%,r%uﬁé ob ﬂalabéi’bén's BEsdrAidl As examples of

activit One ‘assay may conveniently be used

- effegdy, a‘@ramwrﬁgfs%% remaé eﬁw inAfiepripitisg Maydrerdeiesmingy- W‘rere the
activeCEIMPRMAG is! fSurfias SkérPRinfiientd 8n 8RN, &8s MB) B¥ised as a prognostic or

- diagnostic marker of the efficacy of th'e compound in methads of treating a patient carrying cells

of the same cellular type.

The term “treatment”, as used herein in the context of treating a condition, pertains generally fo
treatment and therapy, whether of a human or an animal (e.g. in veterinary applications), in
which some desired therapeutic effect is achieved, for example, the inhibition of the progress of
the condition, and includes a reduction in the rate of progress, a halt in the rate of progress,
amelioration of the condition, and cure of the condition. Treatment as a prophylactic measure

(i.e. prophylaxis) is also included.

The term “adjunct” as used herein relates to the use of the active compound in conjunction with
known therapeutic means. Such means include cytotoxic regimes of drugs and/or ionising
radiation as used in the treatment of different cancer types. In particular, the active compounds
are known to potentiate the actions of a number of cancer chemotherapy treatments, which

include the topoisomerase class of poisons (e.g. topotecan, irinotecan, rubitecan), most of the
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The present invention further provides a nethod of
inhibiting the activity of PARP in a cell, conprising
contacting said cell with an effective anount of the
active conpound, preferably in the formof a
Wihz081®gesat i cal |y accept abl e conposition. Sudi¥T4-B2007/003883
nmet hod may be practised in 15vitro or in vivo. For
exanpl e, a sanple of cells ﬁay be grown in vitro and
the active compound brought'‘into contact with said

knowg elkylstingoagents lieg dTiTI@Ctemfzolarheie}:mttmmumdztas@dwdwgs (ead. lcarboplatin,

r les of "effect", the anount of DNA

c'sma:ﬁ@s"gseg%gﬁd@iq ggﬁgﬁ a certain tine rray be determ ned.

V\here the 20 active compound is found to exert an

The dciiVel d4BPEEnPHay B8 58 Lt astdall SuliRy a&?ﬁlvlés?'ﬁ:qnlﬁﬁt PARP, for example, in
prognosti ¢ or’ diagnostic marker of the efficacy of

°’der6%$”é@ﬁ$ﬁﬁyﬁ&’ IPWREHRBBSEPoLICSETIR Gr SNSAE Fasfilion treatments in
vitro.carrying cells of the same cellular type. The term
"treatnent”, as used herein in the context of
treating a condition, pertains generally to _
The aﬁﬁtero@mpnmu magnaisdi bee nsEplya s partetf Be in witfo asshy) iarexamplann order to
deterl@lﬁ]le% tété?&ra & d]did%te rlgc;sg{atllggﬁ gc% I?e%@tt'ﬂl%?fé %_R/t é\} ntlﬂ”ﬁoﬁbound in
quest@)aarrpl e, .the.inhi b| tion of the progress of the
condi tion, and includes a reduction in the rate of

progress, a halt in the rate of. progress,
AdJ’ﬁi&‘@%‘l@ratlon of the condition, and cure of the
The a@%djohipﬁﬁhd c_)Frpﬂaltrﬁ@BImOQSco&'\ﬂ@&iﬂ@rhb’drﬂﬁfsln@ RSV 6or(1|1>ouﬁd may be

MR B R T
peripte:zatly @u aithé siteCaf Mieiraeit Action, mdddldgrhnlmtmhﬂe:ameoml {e.grbnimgestion);

-toplcaﬂjnclucpr{e alng tlégg#errg%l %Yrar%s%?( Suigre E c@?lsat?c{ su%“#&%jf)%é}{ary (e.q.

ni's as “used
by mhaiam:eoremuff@amm therapy pleisg, 4.9 amaaemsou e ar thraugh mayth arerose); rectal;
vaglnglop?:%er OF ReRaktBe [ﬁjgctf?:gt RBLAIRY SudcD@nés] |9f?§de‘?t§1ala

cancer ¢ her apy treatnments, whi
intranBisE ) m@vmﬁ%&ffﬁﬁeﬁ%r&\'rem%ér Ca’§§atb?°abdﬁ@éwga'( f@fﬂgcapst"af

subc 81358’15 gtgg%‘rggéggt}/ %g?lolgggglgtgca?%r%'bcmﬁlbr Qﬁrlabliﬁ_eu[ar\/\&barachnoid,
nown a L atin
and irfgElagl PR FOPISTbP] Eok b R S CH R Ay

drugs (e.g. carboplatin, cisplatin) used in treating

o 58 g5 DR P PR PRI o

guined pigsa hatestet, @ ratea gioubglemuand (g @ Mausemcanine (e.g. a dog), feline (e.g. a

' cat), é‘qlra%g?%‘rgnt A | té ﬁmﬂ%n&ﬁua‘i’zr(e Ig0R rdhidy dragi)ak | H?Jﬂkey e.g. marmoset,

active ‘conpound nmay also
babodqsg aBApE (B9- 99&'”@ cbrnraﬁzqe% omnswan&@wn) PO? MRAhpl e, in
order to determ ne whether a candidate host is likely
to benefit fromtreatnent with the conpound in
Formyl@fipfigsti on. Administration The active conpound or

Whileth@posabeifor 98 lacthenpapiolihdR hmamrimustemg atolne, itis preferable to present

A NS
defineshebbesnitagethey ivith one or more pharmaceutically acceptable carriers, adjuvants,

excipients, diluents, fillers, buffers, stabilisers, preservatives, lubricants, or other materials well

known to those skilled in the art and optionally other therapeutic or prophylactic agents.

’[t as acp%?ﬁegmn??omoes%gm y S¥oer N trl%l Ic%ngﬁ%\?dﬁﬁ%aaxe %Qﬁ‘mound as

Thus, the present invention further provides pharmaceutical compositions, as defined above,
and methods of making a pharmaceutical composition comprising admixing the active
compound, as defined above, together with one or more pharmaceutically acceptable carriers,
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15peri pherally or at the site of desired action,
including but not limted to, oral (e.g. by
i ngestion); topical (including e.g. transdernal,
i ntranasal, ocul ar, buccal, and sublingual);

WuP0OB/ N2 (e g. by inhal ation or insufflati dﬂﬁ?TtGi@ﬂQi'ﬂWSSS
using, e.g. an aerosol, e.g. through nouth or nose);
rectal ; vaginal; parent eral,, for exanple, by
i njection, including subcutgneous i ntrader mal ,

excipients; auffess; @hipvants, stabiivers,oun sther matedals tagrdeadribed herein, such that

actlvé od r;?o%ﬁ& gel éyﬁi&%ﬁ%%lr Al ntraspinal,

racapsu capsu i nt raor bi t al ,
: |ntraper|toneal |ntratracheal subcuti cul ar,
The tbl% ‘p@)@lrrr‘idc%'ﬁc%ﬁ ac%l!ﬂ%lmbgi her@?ﬁ%el’tﬁi% ﬁ)sc.toﬁ{pﬁéfllds R¥terials,
epot exa subcut aneaousl

for
COmHDﬁ'E'?QﬁTﬁ%"Eﬂ dé’nsPQP forrpewiEhpECY "\'ﬂa © BePPg % a%&dmd\éa' Jyfigement,

smta@@ FdfRbe inboW@EL vt tAé Bssbé B subRchBYTBdmMarg withola Rkcessive toxicity,
IITEtatPE g% epgizaﬁgggéée or (‘5’%\’?( P]rg[)lfegl Oé cogb!a%l&n c?nél)nferl';‘sgra(te wgh a reasonable
beneftfrisR¥3tio. Eatin cariéreexgipient, letr. swibt alsp her “aoepabled lrl’th@aense of being
e). < (e.g. marnoset,
comp%ﬁ@%g ht? theaogheg){%q?%d'gms gf theafowtggﬁc [ mpanzee, orangutang,
gi bbon), or a hunan For mul ations Wiile it is

' __SuataB@%%tr@:t diRhtst B&; éb%ﬁ: EQNROYIM ik Qtahé‘arégﬁérﬂ'ia%&ﬁb&dexts See,

l'one, I't Is pre eraleto(ﬁresent |t

for expmBlenttandbpok FOMASSGE LRSS, ZNHEAARN G Bhfish and 1. Ash),
2001 Qg&ﬁe&?beslnt&mbif&] REJobLiNEs, meédtt Nesw erk,| WAy, M@ton s

her with o nor ceytic able
Pharpaghufigh §P‘eﬁ'ﬁﬁsu@§ﬁ\§h'°8x‘a'|%p 'B?ft‘%% Wil W Ik a"d
“Handibtiok ©F Bharsiaediitichl Ftipienist, 2ae eaitdn, va3#4. | ubri cant s or

other materials well known to those skilled in the

art” and optionally other therapeutic or prophylactic
The fagesidtions BET bors/eniehily hsr presanted; imyeitddsage fonm @ndmay be prepared by
any np%ﬁc)’ds%r@mﬁ ﬂﬁﬁgld& ?ﬁtarrﬁé’étfp @3k Fn@ﬁ’r%ds ﬁ%lu@@fh@%ﬁéﬁv of bringing into

ove maki n R armaceut i cal
assogigipndhe adtive C@'Bn?}tr\déﬁlfhéhea%ﬁ'ﬁ‘%“t‘?@? {RRstilties qne %&%%ﬁ??&ssw
lngreaiéntgelf\' BR&kaPBRUSIMUlRBRS B lprapatdd H?ﬂﬁrf&hlmfdent:mately bringing into

armaceutlcall accept abl e carr

assoB ol um e PP U BB Sa ez IR frish EoidgaTipm ey botn. and
then RebsbeasYy Shaigpibe pradacts, or other materials, as

descri bed herein, such that active conpound remai ns

as crystalline Form A, The term "pharnmaceutically
Formalztien rab) s indise fosredf $uspesisionpdnbleis ngranues; oewdasm ¢gpsules, cachets,

als, 5 conpositions, and/or dosage forms which

p'"sg?’tagtre%\nthl n the scope of sound medi cal judgenent,

suitable for use in contact wwth the tissues of a

Form§iéﬁbr%‘§u1t§tﬁe fbr ol‘Ht' H&Hhs‘tﬂaﬁmefg ®) G@é&lo‘v‘i?mﬁa@ﬁé ﬁietsynted as discrete
irritation, allergic response,

units SRS GAREVIBh R EIP R, A AR ed St o he

acﬂv@@cﬁtﬁ;ﬁdmﬂ’f ats&kpdvaielr or gramelbs; @R arsusension i g AIEQUSSIT CON-aqueous
‘acceptable” in the sense of being

St
iquidg g c B P?ﬁ?ee with the other ingredients of the
formul ation. 10

A tablet may be made by conventional means, e.g. compression or moiding, optionally with one
or more accessory ingredients. Compressed tablets may be prepared by compressing in a
suitable machine the active compound in a free-flowing form such as a powder or granules,
optionally mixed with one or more binders (e.g. povidone, gelatin, acacia, sorbitol, tragacanth,
hydroxypropylmethy! cellulose); fillers or diluents (e.g. lactose, microcrystalline cellulose,

calcium hydrogen phosphate); lubricants (e.g. magnesium stearate, talc, silica); disintegrants



10

15

20

25

be fomté@éd é%%'rao.&rgnmb%ntraree raéés%f el ffivd

Suitable carriers, diluents, excipients, etc. can be
found in standard pharnmaceutical texts. See, for B
exanpl e, "Handbook of Pharmaceutical Additives", 2nd
Edition (eds. M Ash and |I. Ash), 2001 (Synapse
Wmfmsmmbs’zon Resources, Inc., Endicott, New YWIKGB2007/003888
USA), "Renmington's Pharnaceutlcal Sci ences" 20th

edi tion, pub. Lippincott, Wllians & WIkins, 2000;

and 15"andbook of Pharnacéﬁlical Exci pi ents”, 2nd

(e.g. So¥idnh S8sch 1BRMtate] B sé-Mikad badiddde ScrosylinkedyRiling Birboxybethyl

QERTCTEROT MR e

presenetivesds.gi, madthyd e-Hy e xgHeeoatsd, pbxpyirrghw@nyh&raoatem:aamd)n Molded
tab[etg pn%g ; %tnl\a{d% b@%ﬁ?&’ H§'91 aV\QJthblé n%cﬁiﬁé E'n%é r‘é’%‘f 91% é)awdered corppound

re accessory I ngr
moistgragewithl an m¢réhcrw# dilyeat iTon tabistempy epiienally tisycogierfopsaered and may

éﬁﬁﬁd ft‘a@rein using,
oun w th urd carriers_or finely divi d sol

for exgBple @fdgowrosﬂm g VPW‘"H@&%&!&’P?‘%P?Taﬁ‘i‘%'&e@ﬁ%red release

profildd I bR may opttonalﬁﬁﬁé‘ibl’bﬂ&édlﬁﬂw dTPshtdIR coBtingh® grevide rekease in parts of
| ets, granul es, powders, capsules,

meg%é@ﬁ%ﬁ? %?mﬁ -or pastes. Formul ations suitable for
oral admnistration (e.g., by ingestion) may be

‘A cap%&rﬂg?neﬁglt equa%ﬁhéj%%% Lr%gémm u‘?s@ﬁ%}é}se%ét capsul es, cachets

, eac cont ng a erm ned anount of
the active conpound; as a powder or granules; as a
Formélmg @ﬁl'té?)'ib foptogﬁgﬁéﬂﬁﬁrq&?augﬁ €Y graﬁ%éﬁﬂéllsln??%dsllubéiﬂar%ucca[ and
by conventi onal
SUb“ﬂQE%ih@aY ée @'méﬁfﬁﬂr%ﬁéﬁ? or nolding, optionally with
one or ‘nobre accessory |ngred|ents Cbnpressed tabl ets

may be prepared b reSS|n SUIt

Formylgfions spFAAE L5 RBISATRATIRSLATRP e PYAIAG *"F'aaﬁ%&%ﬁps hetein the

activeDpRuNndE sgsEshdee i, a Siablt icomad, eypatiallgdn wijucouo sevent for the active
nore binders (e.g. povidone, gelatin, acacia,

compg¥ithi t ol | tragacant h, hydroxypropyl met hyl cell ul ose);
fillers or diluents (e.g. tactose, mcrocrystalline

Form?lgélcjnglsﬂ%e ﬁ?h%aﬁj%rﬂ%gﬁ&%%nwﬁen@ﬁ mli@éa‘?ﬁer id ABJiCiRALde a coarse

nesi um st ear at e,

powde tﬁvm@gm%sw@%@aplemvm @e@)ﬂf’desm 5q@microns which

is adrhiBis@redSif HtbSIR i Rhigh ¥afigdaken, ¢ E OSSapit MearRtiGOMmiclgh e nasal
- cragss-1linked sodlun1car?é¢ﬁneth cel | ul ose);

passagg foqra coptaingrof Bie RawIpRRE SR Rdhe 797G agents (e. g.

sodiun1|aury| sulfate) and preservatlves (e.q.
Formlggt'mﬁ% @uﬁa@rﬂ%ﬁj} 1n5, an;@ii ala%ﬁ}é iInc| dlé] )r(ri&%g éﬁa{!}gﬂ%ﬁ? §§I %ngaerosol
sprayifronea pressaisbe pataq: ithheausarioke aw@b@fpr@marpomb aed
dichIﬁﬁ%&%&@%k?ﬁ@%&lﬁ%@ﬂgﬁgné Rdhlord- bﬂéﬂu@ro@maHQ rbtarbomaﬁmde or

e coated or scored may be

- otherfspitabld gase®l so as to provide slow or control I ed

rel ease of the active conmpound therein using, for
exanpl e, hydroxypropyl nethyl cellul ose in varying
proportions to provide the desired rel ease profile.
Tablets may optionally be provided with an enteric
coating, to provide release in parts of the gut other
than the stomach. A capsule may include the active
compound i n suspension. Fornul ations suitable for
topi cal adm nistration (e.g. transdermal, intranasal
ocul ar, buccal, and sublingual) may be fornul ated as
a paste. Formul ations suitable for topica

adm nistration to the eye also include eye drops
wherein the active conpound is suspended in a
suitable carrier, especially an aqueous sol vent for
the active conpound. 20Fornul ati ons suitable for
nasal adm nistration, wherein the carrier is a solid,
i nclude a coarse powder having a particle size, for
exanpl e, in the range of about 20 to about 500
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25Formul ati ons suitable for admnistration by

i nhal ation include those presented as an aeroso

spray froma pressurised pack, with the use of a

sui tabl e propell ant, such as dichl orodifl uoronet hane,

WO 2088P45083f | uor onet hane, di choro-t et raf | uor oS HAARZ007/003588

carbon di oxide, or- other suitable gases. WO

2008/ 047082PCT/ GB2007/ 0038 20 Dosage It wll be

appreci ated that appropriat’e dosages of the active

conmpound, and conpositions conprising the active
Dosag@mpound, can vary from patient to patient.

—Det erm ni nghthe opti mal 5dosage will generally
It willibg pppreeiater éhal aperapiate desagenef thesacive efmpdyad sgrdisompositions

comHﬂ@H@fHe&cﬁ@?&dﬁ%uﬁ@)&aﬁ \f§r|§ fr@s"n p‘aﬁ‘érﬁfoeﬁdh@his Eﬁa‘té}ﬁnrﬂd‘ A€ bStimal

the treatnents of i nventi on.

dosagiyil onrBIRAYE e bamaelJ Nedsehel tTeFUyS por sgsinst any risk or

deletdrivQé 6ids effertd ofithe geatbuuhts BOthe |prel§brﬁt$rdlehﬁhn tm@ salktied idbdage level

h
wi dégent 8R aRBlby EHaSmaRma Bit delinfeldh T pesivy ohe paryiuter
compofind; #herrette @namﬁlntstretlcmomp doredf adrieistativaf the nate bf éxeestion of the
compt)ﬂrﬁﬁméqm%loﬂ%gﬁg tr%%frlrga%t o g%g@ %mp&}?\ﬁé OJnd%?%‘%ér@‘ssthed in-

I nat1 on,
combinghiat], endthe @en@xawellhtaipqnﬁltlomenwh f@althr@dﬂ OHOr W@qabhiytory of the

. patlelﬂf Tﬁ@ﬁm@@ﬂt'o@&tmpoﬁhg aﬁ(!irFUt!lfétof QbmmRIRRIA VA BchateRieat ¥e discretion

dmnistration -wl| ul tlnatelﬁg%e at the discretion
of thedahvflﬂén Ahyabiognerally a doage yike g arieyaacl ganggatraions at the
site oftib®whih aehievd 16 absieaREeH Withdut eAsirgisub&iBntil h&nil or deleterious

o tion which achi eve the desired effect w thout
mde~e%§

i ng substantial harnful or deleterious
side-effects.. 15 Admnistration in vivo can be

, Adm:r?ét a%&tl %qﬂvogpaﬂmg equggd in o(?\gtdloQéJ %&ﬁlnﬁo@s{y M?ﬁttglrn%él]tﬂg)r(g é; ym divided

doseg & ﬁeurgn@a}e lrﬁ¢r@aie)dmogehoyf the pelaﬁmfrtteatnnm hilgthods$ of determining the
most SRIcRIdInBANCard R s ARSEf R nirftatiotfard AN §nc§ﬂﬁo%@b§@%¢sl@ﬂ‘ in the art and

adm ni stration are well known to those of sk
will varywith the forAwiagion I“S‘?FhfPS/thﬁﬁa?h t'ﬂ%@’?‘!ﬁ?ﬁu?“&tﬂi‘%ﬂpb 5’1—%3@6*( cell being

treatetl NdaRY subjéte bBiHg BESEd.08inkIB 8r infpe RYminish@tidrdl @abeairikd out with

* e acdE i Sl SRl 245 bt 8O BB car 1 ed ou

with the dose | evel and pattern bei ng sel ected by the

In ger{ehag,aéa%l{ﬁlgb[e 'E%&é 81’ tﬁg actwg c&%&?{@lss intherd gfl a%o?lo@gn#&o abouf 600

rang e

-mg P%bﬁ@pdﬁe@an@lmpfthﬁswmbjpwm wei ght of the subj ect

per day. 25 WD 2008/ 047082PCT/ GB2007/ 003888



10

15

20

25

21 Exanpl es Exanple 1: Synthesis of conmpound A

NTh F/1'iyA A o Starting material (D) was

synt hesi sed by the nethod disclosed in WD 2004/ 080976

5 Methods Preparative HPLC Sanples were purified

W 2008/647W8t er s mass-directed purification syJREyfB2007/003888

utilising a Waters 600 LC punp, Waters Xterra C18

colum (5 pm 19 nm x 50 mm) 1and M cromass ZQ nass

10spectroneter, operating |n positive ion
Examglect r ospray ioni sation node. Mbile phases A (0. 1%

E & nd B (0.1 %formc acid in

xa afget o%r?ﬁ 51%? maé%%n)sde% in agradient; 5% B to 100%
over 7 mnO held for 3 mn, at afj low rate of 20 m/
mn. LWgal HPLG- M5 15A rg@al HPLC was

MWith a Speetra am E?4000 punp and-

d €6H1 % formic acid géﬂl and B
(acetonitgil ere used in a gradi fk/ Bcfor 1
mn rising to F% B after 5 min, heldFfor mn at a
flowrate of 2 m- / mn. Detection was byaTSPUV
6000LP degector at 254 nm W and rgnge 210-600 rim
PDA. VRS S spectrorreter was a Fif{nni gan LCQ

NVR

Starting material (D) was synthesised by the methed disclosed in WO 2004/080976

Methods -

Preparative HPLE _

Samples were purified with a Waters mass-directed purification system utilising a Waters 600
LC pump, Waters Xterra C18 column (5 pm 12 mm x 50 mm) and Micromass ZQ mass
spectrometer, operating in positive ion electrospray ionisation mode. Mobtle phases A (O 1%
formic acid in water) and B (0.1 % formic acid in acetonitrile) were used in a gradient; 5% B to

100% over 7 min, held for 3 min, at a flow rate of 20 ml/ min.

Analytical HPLC-MS

Analytical HPLC was carried out with a Spectra System P4000 pump and Jones Genesis C18
colurmn (4 ym, 50 mm x 4.6 mm). Mobile phases A (0.1 % formic acid in water) and B
(acetonitrile) were used in a gradient of 5 % B for 1 min rising to 98 % B after 5 min, held for 3
min at a flow rate of 2 ml / min. Detection was by a TSP UV 6000LP detector at 254 nm UV and

range 210-600 nm PDA. The Mass spectrometer was a Finnigan L.CQ operating in positive ion

electrospray mode.’

NMR

'"H NMR spectra were recorded using Bruker DPX 300 spectrometer at 300 MHz. Chemical
shifts were reported in parts per million (ppm) on the & scale relative to tetramethylsilane

internal standard. Unless stated otherwise all samples were dissolved in DMSO-ds.
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1FI NWR spectra were recorded using Bruker DPX 300
spectroneter at 300 MHz. Cheni cal shifts were
reported in parts per nmillion (ppm) on the 6 scal e
relative to tetramethyl silane 25i nternal standard.
WINeye @ at ed ot herwi se all sanples were di SE3IQRRA0TOA8SS
DVBO-c16. WD 20081047082PCT/ GB2007/ 003888- 22 (a)
4-12- Fl uor o- 5- (4- oxo0-3, 4- di.aydr o- pht hal azi n-1 -yl net hy
| ) - benzoyi | - pi perazi ne-1-carboxylic acid tert-butyl
ester (C) To a stirred solution of the starting

() 4Rl e e e Pt e rbonyic

acid tpispufy| eater 161 benzotr| azol -1-y1)-1,1, 3, 3-

To a $tfli %Hﬁﬁm’éflﬁé)&éﬂﬂ% Ratehl 0 @50 gmmnamaceeameg (m)lA)l (8561 ml) at

one portion. Hinig ase

room e A0 TiFPden op S HE T - Bisen Rt srob iV b
tetrardatityifromilia Wechl¥rophSephite] Q1001g) th-onB@6riph (1eUnkys ese (IBBKIEL, 1096

oo A b TS SRl € 688 o

Boc-fipergréred 63 ¢) iff OMA(1hDRImY vdth thestampératiird kept betwper ®r25°C.
- (HPLQ). Upon conpletion the solution was added to
vigorously stirred water (17085 m) with the

 The splatiqrewas aiied Rbsomgempgseire Br 2 Bowrs andprmplerios spmeletion (HPLC).

Uppn cblln[)@ﬁ&?thg Blutzmg aﬂ:ﬂe&vﬂ \hgdi‘ﬁfs@r stitréd %a@ e 0% )n!) with the

hexane ~ and tert-butyl
tempqrmgg)ept Iget\,ye%‘gél_toraS)C arm@e§el|lqy @tewgéa i w@%u&wigbwater (2x7131

ml), h@yﬂer{t Q'?tl 38y ahb %t@aféﬂlb@dﬁ EREr (MTBE) (mssaa M) e solg:l was then
repeat e

cied SygpBing o AEipeR e YRtT P egH e E R LR AFfea% Vet ef
Content (K F.) Corrected yield 1°

This .reactlon was then repeate_d, see table; ‘ _
Batch | Yield (g) | Purity | Water Content | Corrected yield

(HPLC Area%) | (K.F.)
i 15713 | 86.80 243 10325 g (76%)
2 27816 | 85.00 03 14115 g (106%)

a. Greater than 100% yield attributed to non-representative sampling

(b} 4-[4-Fluoro-3-(piperazine- 1-carbonyl)-benzyi]-2H-phthalazin-1-one (B)
To a stirred solution of industrial methylated spirits (IMS) (2200 ml) and concentrated HCI (4400
ml) was added compound C (2780.2 g) in portions at room temperature under nitrogen, the

foaming was controlled by the addition rate. The solution was then stirred at 15 fo 25°C for 30

minutes and sampled for cornplétion (HPLC).

Upon completion the solution was evaporated to remove any IMS and the aqueous extracted
with CH;Cl, (2 x 3500 ml) before the pH was adjusted to >8 using concentrated ammeonia. The
resultant slurry was then diluted with water (10000 ml) and extracted with CH,Cl, (4 x 3500 mi),
washed with water (2 x 2000 mt), dried over MgS0, (250g) and evaporated. The crude product
was then slurried in CH,Cl, (3500 n;ll) and added to MTBE (5000 ml). The resultant suspension
was filtered and dried at 50°C overnight yielding 611.0 g (58.5% yield) of material with a purity
of 94.12% '
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1571.3 86.80 24.3 1032.5 g (78% 2 2781.6 85.00 40.3
1411.5 g (106% a. Geater han 100%yield attributed
to non-representative sanpling (b)
4-14- Fl uor o- 3- ( pi perazi ne-1-carbonyl) - benzyt k2H pht ha
Woezbha41088ne (8) 20To a stirred solution of PeAESHLH7APIEES
met hyl ated spirits (1MS) (2200 m) and concentrat ed
HCl (4400 m) was added cor%ound C (2780.2 g) in
portions at room tenperature under nitrogen, the.

(c) 4-BadiGynigpmpsnecemondipivedzing- tteeb a4t iuor-reatdl-2HFblethalazin-1-one

(A} solution was then stirred at 15 to 25C for 30 m nutes

and sanpled for corpletion (HPLC). 25Upon conpl etion -
To a stived suspgnsiomofaeepeynhB (%8 @) W&HMWBQW) ynosr pifiepentyeas

adde@ﬂ Hl%%&e@ﬁ[ut%ﬁtoggiemyfa&n@'@% i) aAd Eyéﬁﬁ&:aﬂb ):arQ@rWP Eﬁm’lde (306

was ad ] ust ed >8 usi ng concent rated ammo

mi) ’“%CE d3289%mah E’YOQY"(?P Wh\f\l%fsteinﬁ%rﬁt”d‘? kept Befowi2P1f- &g é?'“"m" was then
stirred 000G Ofor 13meInRsé sardpthled ocompREGR. Thé réacBsVMixidre was found

o SE5 A ot s S b e

batchsag ithidnagbrked-@g-2Cl 2 (3500 'm ) and added to MIBE (5000
ml). The resultant suspension 30was filtered and
dried at 50C overnight yielding 611.0 g (58.5%yi el d)
The regictioranidurawasivashes wilnwatsr (6395911, 539itrip@eid solution (7535 ml), 5%

OO MU B T e e
over magngsHen-3Y pht hal azi n-1-one (A)

The CH.Cl; contalnlng product [ayer was then isolated, filtered through Celite and charged to a
251 vessel. CH,Cl; (8445 ml) was then distilled out at atmospheric pressure and ethanol (10000

ml) added. Distillation was then continued with lgvery 4000 mi of distillate that was removed

- being replaced with ethanol (4000 mi) until the head temperature feached 73.7°C. The reaction

volume was then reduced ({to 7730 ml) by which time the head temperature had reached 78.9°C
and the solution was allowed to cool to 8°C overnight. The solid was then filtered off, washed
with ethanol (1290 ml) and dried at 70°C overnight.

Yield = 1377.3 g (90%). HPLC purity (99.34% [area %]). Contained 4.93% ethanol and 0.45%
CH.Cl; by GC.

(d) Water Treatment of Compound A

A suspension of compound A (1377.0 g), as produced by the method of Example 1, in water
(13770 rﬁl) was heated to reflux for 4 hours, cooled fo room temperature and filtered. The solid
was washed with water (2754 ml) and dried at 70°C overnight.

Yield = 1274.8 g (92.6%). HPLC purity (89.49% [area %]).Contained 0.01% ethanol and 0.01%

H NMR spectrum of compound A (DMSQ-d6) following the water treatment is shown in Figure
1, ‘ k

The powder XRD pattern of Compound A following the water treatment is shown in Figure 2,

which shows the compound is as Form A.
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To a stirred suspension of conpound B (1290 g) in

CH2A 2 (15480 m ) under nitrogen was added a

pre-m xed solution of triethylam ne (470 m) and

cycl opropane carbonyl chloride (306 m) in CH2O 2

WA29904H82 dr opwi se with the tenperature keptPUJEFRARN7/003888

20C. The solution was then stirred at 10-15C for 15

m nut es and sanpled for conpl etion. The reaction.

m xture was found to contai'n only 1.18% of starting
Exampixt ZrAlrndlivasgnthestshd Goegound A wsing téarbabropyiparboayl)

' plpergﬂg?the batch was then worked-up. 10The reaction -

ure was washed with water (7595 m), 5%citric
acid solution (7595 m ), 5% sodi um car bnat e sol ution
95 m ) and water (7595 nml). The 2}
en Witi ed overHNrﬁ?gne& m sul fate (

12 contHai W uct—tayer wa
ed thiough Cel flte and charged to &

_ 8445 m ) wasthen distilled out a IE'/
at frosphe ic pressdre and ethanol (10000 ni fde
Distillation was then continued with every 4000 m .
distillate that was renoved being replaced with
et hanol (4000 m) until the head tenperature reached

Merhoﬂs{ﬂ&oforrﬁmmpé@mﬁa‘ &a vol une was then reduced (to 7730
NMR M) by which tinme the head tenperature had reached
78.9C and the solution was allowed to cool to

'H NMR enesirg were reppsdadhpsieg RrkerOfatA00; speerampiesrat 40Wefahemfca'
shifts 31@1\@4 rbPorkh hragé}t s fek A8ofppmpaiding i sesgle ?élatm(fo @Q’r@ﬁﬁtl’gmane

intemagsfande DalRA dém%ﬁéﬁﬁg%ﬁ i dbspadRD

(d) Water Treatnent of Conpound A 25A suspension of

- Masségg_cgogund A (1377 0 g), as produced by the nethod of

e 1, .in water (13770 mM) was heated -to refl ux
Mass firctrd wecanesorded oh ad Agiient 6inidndrapenass gpecteomitdriusing tandem mass

spectr-gpl@t;%@h ove‘?\% ﬁ@é’tb% ?’Mf Fr{htn@ﬁ‘tﬁé ifsfraniéntUas &b‘é%t&f ih@Sositive ion

1274.8 g (92.69% .
elctrogpigy mgde 99, 49%[ar ea %O. Cont ai ned 0.01% et hanol and
0.01% CH2dA 2 by GC 30 1H NVR spectrum of conpound A

: d foll th t t
0 O R B L S TR 2 i
(Compoahti@an ng the water treatnent. is shown in Figure 2,

2 sl Sho ol BEERTRE bR B dioy18%se, 5107 o) s

suspeMficdewitiadtiring uslert hitegen iv bceBunitpie lﬂﬁ?ﬁij Ritsoprgpylethylamine (19.6 ml,
112.3 2\111409)3/ Gh® Q{]éé%éﬁo@ie?%ﬁ' |y cRbRENEAbMGpipeli At 453! §P28 mmol) |
and acetomtrlle (1ml) The reactlon mixture was cooled to 18°C. O—Benzotnazol 1-yl-
tetramethyluromum hexafluorophosphate (25.18g, 66.39 mmol) was added over 30 minutes and
the reaction mixture was stirred for 2 hours at room temperature. The reaction mixture was
cooled to 3°C and maintained at this temperature for 1 hour, before being filtered. The filter
cake was washed with cold (3°C) acetonitrile (20 mi) before being dried in vacuo at up to 40°C

to give the title compound as 2 pale yellow solid (20.21g).

Mass Spectrum: MH+ 435

1H NMR (400MHz, DMSO-d6} &: 0.70 (m, 4H), 1.88 (brs, 1H), 3.20 {br s, 2H), 3.56 (m, 6H),
4.31 (s, 2H), 7.17 (t, 1H), 7.34 (dd, 1H), 7.41 (m, 1H), 7.77 (dt, 1H), 7.83 (dt, 1H}, 7.82 (d, 1H),
8.25 (dd, 1H), 12.53 (s, 1H).
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NVMR 11-1 NWR spectra were recorded using Bruker DPX
400 spectroneter at 400 MHz. Chemical shifts were
reported in parts per million (ppn) on the 6 scale
relative to tetramethyl silane internal standard.
winkwgsi7eat ed ot herw se all sanpl es were di SHUIGRA0T/HH3883
DVBSO- d6. 10 Mass Spectra Mass spectra were recorded
on an Agilent XCT ion trap pmmss spectroneter using
tandem mass spectronetry (I\@I\/B) for structural
confirmation. The instrunment was operated in a
t V& |on el ctros node. ., 15 (a)

Exarpls s Ay e steds o GgTenG AFn Merclopapysapoi).

pipentahmemlsennzyl | - 2H pht hal azi n- 1- one (Conpound A)

2- FI uor o- 5- [ (4- oxo- 3, 4- di hydr opht hal azg) nALyfi met hyfi b

¥
-hHstlrrl nltrogenln c@
i igopropyl e {Eamlne 2 Nmmlb was

aoded foIIdMed B yclopropylcarbony pi per §zi ne

N mxture was cooled to- 18C @ ‘ N\“/A
otfri azol | -yl t et ramet hyl uroni um’ F

hexaf | uor ophosphate (25.18g, 66.39 mol) was added®
(a) 1-0hefopdipyirarbubyEpipgraine IHC! salag) | on m xture was stirred

Acet:tf: %ld éop%ﬁf\%rasaléee \g]th né‘;@?al 2 ?T(f%fn%ﬂ rt#‘)t‘éﬁvg u)é vt

mlnutE@ w1tI1 stirdng yndee hitnogerb Bierrgadtioh tr@ftlera washarhed toedd® Qacdaklemtamed-
at thi%%lﬁm%gn@gn Wia tcd ripRhels dition w%g %E@l?r'e& r(':\}c%p(o%gn{?a}boh? chibfide 59.2
LEs

I n vacuo at ive
ml, 0@

arisled open rylevﬂe@\fh%?acaoq st s stieeskat room
tempSBRFd VeighN\thé Aaction riktubd\Virad flieRidHEnd thadVineate @hstllféd qu&Qeduced '

pressgﬁl.)nh%gmég_f (icétlllat?WaJ' gge_[zfzo qcted( ?ilyene?%gb rrelhﬂas (il"(q)‘ged to the
reactién Ailxt(reand tebuced prédsurel Blstalﬂaﬁdr) confin@:d uptlita fudtidr 40TmOa Gibtillates

were E%gt/ag ﬁ%g&ﬁa@c& 6(% géélgmégpaﬁxaddeﬁl andsreduced pressure

dlstlllaxlot'neqqnamuedemswaonﬂ;gf cgstdjatesjgrnm;pﬂebtw ubé regulting sturry was diluted
with t&iuérﬁay @b@ R )%ﬁlsﬁﬁ&p&nsvrk aht.pf*d?@l[alat%lu@ﬁe @Onﬁﬁbés added in order to

mobilise the slurry. The slurry was filtered, washed with toluene (100ml) and dried in vacuo at
40°C to give the title compound as an off white solid (86.78g). '

Mass Spectrum:; MB+ 155
1H NMR (400MHz, D.0Q) &: 0.92 {(m, 4H), 1.98 (m, 1H), 3.29 (m, 2H), 3.38 (m, 2H), 3.84 (m,
2H), 4.08 (m, 2H). |

{b) Compound A

2-Fluoro-5-[(4-ox0-3,4-dihydrophthalazin-1-ylymethyl)benzoic acid (D}0.95g, 3.12 mmol} was
suspended with stirring under nitrogen in acetonitrile (4 ml). 2-(1H-benzotriazol-1-yl)-1,1,3,3-
tetramethyluronium hexafluorophosphate (HBTU) (1.45g, 3.83 mmol}) was added followed by
1~cycIopropylt:arbony!pipérazine HCI salt (I'(0.73g, 3.83 mmol). Diisopropylethylamine (1.39mi,
7.98 'mmol} was added over 3 minutes and the reaction rriixture was stirred for overnight at
room terﬁperature. The reaction mixture was cooled to 5°C and maintained at this temperature

for 1 hour, before being filtered. The filter cake was washed with cold (3°C) acetonitrile {2 ml)
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5(a) 1-(Cyclopropyl can5onyl)pi perazine HD salt (I")
Acetic acid (700 nl) was treated with pi-perazine
(50,009, 0.581nol) portionw se over 15 minutes with
stirring under nltrogen The reaction m xture was
W@ 087682 40C and mai ntai ned at this tenper RGQH/@B2007/003888
unti| a conplete solution was obtai ned.
Cycl opr opanecar bonyl chl orlzge 59.2 nm, 0.638np1) was
added over 15 minutes. The %eaction m xture was
befor@ béing dribdain vacuorat L tcetiie tagive e dtfe comprvnd Ehe palegetidvosplid
35?)'1 xture was filtered and the filtrate distilled under
educed pressure until -430m. of distillates had been
-col l ected. Toluene (550 m) was charged to the

(0 RARBH: S B KR BN SRR PRSI ) 2 e

Compewnd A ¢34, 2ASH mrodiifone piap () was suspenesrdin @3BBtUrA 9f wakes (100 mi)
and m'éﬂ'ﬂlﬁéﬁ @fﬁjmf eﬁﬁé&@pﬁs%%%e%& td :Ieh@@ Wiﬂi"stﬁ@@t Tﬁ’é‘ﬁ&y solution

unti l di s | ates were collecte
PdeUF%%\M?St thﬁ'g c%q*%ﬂ tP;ﬁov%éanf ltefRddaroygfp pad ?f&at@ﬁ‘ée (T;f'e@'t?ﬁ ppd was
washalWithsd e oDVSIENSEN anddéthirel (3 @l uemn(ra@m):hsm at

oSSl L 06 oA et B 2 e

and theasusgenaion $0@uted glowed thepot fotrb@m comeoaiurd. Bes rebultahf suspensuon

e iy 2 ki A2 AL A 5 8 .

before( lmingcl@ed it8 V@O (@hryp @|-§O°C B g Q‘tmtitlegq;q)mpam ng & F(cmn Ags g yhite solid
(867@b) Conpound A:
FI uor o- 5-[ (4- oxo- 3, 4- di hydr opht hal azi n- 1- yI)nethyI]
benzoic acid (D) (0.95g, 3.19 mol) was 25suspended

Mass Spb&irdrhi H+@sunder nit rogen i n acet onitrile (4 m).
enzotri azoI tet r amet h%/l ur oni um

1H NNIR L i@r@y (1138’4%5 151),63220 (o )2%§56 m, 6H),
431 (gdd@d? ﬁO{tI myeﬂsbwd;u Y €40 RinOTY), TV RAMH)PT. B8 (@ zZiH)E7 BIEK, 1H),

4 3.83 nmol ). Diisopropylethylan ne
825(%;11%'@% 9 mml) was added over 3 minutes and the

reaction mxture was stirred for overnight at room
r gﬁ&; LG G, WaS cooled to 5C
(d)ReEﬁ%B%Qﬁr#é?ﬁ% s'fl'tg@e%%(ature 30for 1 hour,
Comppurtdch 0.4, A 64 mm@rf@m step) é)) wap suspepdRdkin aaBixiHERsYf avater (100 m)

and et%ﬂid? ; g relehs ﬁ&@toﬁr\”atsrhbét@d (&e%& w:thVang The hazy solutaon
047082PCT/ GB2007/ 003888 bef ore bei n%_l_ ried
d

in
Pmd“?ﬁé‘d’tﬂi then eqpledio S8 ?f&f’ Hierd tt'fﬂeg'i ? ppofarhslin dThadilter pad was
washedatith a/.althavOmdated(s(nﬁl) SRdBtharob(s itk e fidkdte was betmeatat

amesGRIRIALL S HPEL AUSRIP AT R s 9 v

" and thefsusynsion (pidiced allowad tb cvet loaowh tgniPature) TheTtesuliant suspension

was sir%%qusisq{bu%f&g g éjﬁé}e& eIfhh Lﬁﬁervgak?wgg tvﬁﬂg@%nth%?er {20 ml),

en coo
beforefbellngedfed in mqugghfita’cpiadwgﬁhelﬁlp isemppund.in Tpren Ajap pevhitg golid (8.74 -
g. Was washed with a mxture of water (5 m) and '
nmet hanol (5 m). The filtrate was distilled at
at mospheric pressure until 115 m of distillate had

Mass BeectrgR! Meistsed. Distillation was then stopped

1H NMR (400MHz, DMSO-d6) 5: 0.70 (m, 4H), 1. 88 (brs, 1H), 3.20 (br s, 2H}, 3.56 (m, GH)

431 (s, 2H), 7.17 (t, 1H), 7.34 (dd, TH), 7.41 (m, 1H), 7.7 (dt, 1H), 7.83 (dt, 1H), 7.92 (d, 1H),
8.25 (dd, 1H), 12.53 (s, 1H).
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10 and the suspension produced allowed to cool to
roomtenperature. The resultant suspension was
stirred for --18 hours before being filtered. The
filter cake was washed with water (20 m ), before
Woelopro4aiszed i n vacuo at up to 60C to give t RETIGR2E/003888
conmpound in FormA as a white solid (8.67 g). 15 Mass
- Spectrum M+ 435 1H NI\/R-(égOI\/HZ‘, DMSO-d6) 5: 0.70 -
(m 4H), 1.88 (br s, 1H), 3.20 (br s, 211), 3.56 (m
Exampld) 4: Mteddative sydtiHpsis of Con(pound®) , 7. 34 (dd, 1H), 7.41
(m 111), 7.77 (dt, 1H), 7.83 (gt, 111), 7.92 (ds
1H),, 815 (dd, 1#), 12.53 (s, 1Hj. 20(d)
~Regrystal |l gF'Sagie NHom aqueous
ound A (9-40g9, 21.64 Nom st ep (b)~waszN
pended in a hixtur(g, of water |{(100 nd) and et hanaol
(5@HM ). The suspenyi on was heat eflux with
Btirring. The hazysel ution produ was then cool'ed”~,
to 60C and filtgred through a pad of, harborlite. They
filter pad was washed with a m xture of water (5 .m)
(a) 2-&tugraeS-EAM(3-om-Brbpnzofuren-1 (3H]-yideae)gdytivapeeniiedtht 25
Sodiuighmg (99?005% B34 heal\ izl m&ByEtra®fordinsh (deoatipwdrd dooled to
e

en collected. Distillation. was, the opped a the
2°C ugdes BeERa8 IRRSETE DI GRRBEPNIS (LIS § 654 Gl as Baded dRdpuise
mainthiBiNg @lcbmpsratulfdiat 45eS Ul-Mamiitaras piofsiannaomy wabiaddethstioe wash.

-18 hours. before being filtered., T [ .
The g T A B0 2B EFS AR o P ince
(H)(8v@UBB3athol Bl C-hethgietrehydnefurian {208 raibwpoadddi maiftainingAhes

. . an X _
oGyl SES oSy M o
was atié#hd. TBe aclitir mixtur@ s warmsg to g0 Geand h Zpg(; fop q_)*qlnutes. o

" Methd %&]plﬁ_&lfsc é'(;;cp (gg ?n(lglt‘l(,){ \?\'9_6) ,wll% .%dzed7ov4|11 Holt arkilf0) mindted, followed by 2-

] ] . ] d) 1 [ 5 dd) 1 ]
methyjtptraiydroguran ¢mi). Theredssa) @Wﬁ%&?ﬁ?’%ﬁégﬁo‘b&%ﬁtz? |
Meth%’éguppﬂlcﬁ]ic“éé:idod}’trﬁ[ mm’s_me:) ﬁm@tagm, ﬁ)u@ﬁemmg.awl@ahmofuran (7 mi)

- Fl uor o- 5- - (3-.0%x0- 2- ben [ - -
an i RREPT BUREAIZR RS 15 3(H SEA P e a D Phsddghd EEeAT
tempdiat@fdarithd resnktin®bipkdsinhixeire stimed abfogmdamp@etiraroy 2guingtes. The

| ed C i ; _
oo ST REHRTES DB SR TAILES on i . 054 o
in waten(400 anlwagaddad ta @mtcdm@r.é&he@gmasm mixture was stirred at room
temp%gtyﬁet #3%%6 ShAufR A H A i thd 1odPadlebud\esiutd A URE réfovel e organic

e reacti on was Ir

: NE _ , stirred at 2C for 1 hoqr 40 te). 2
fractiop; wan retained (sQlutigpiohaiethy! (8-0xg} g—gwgrgf?z%nagmwé[ Y Hw?sg@ona e). 2-

Fluor@ 5-i&n3nstivile (@4 g2 0 A0 Mol) nekradbydioaheisraani¢ R8ionand thesixture

~added, mmintainin e t rature <(C t.hr )
was et 2L o1 BisvRrie 58 el oS ™) Hes Afiecferulih PiiFleBL 2
methyléRatid)ofl@neBsmb dTiedeadive midaretwasrstimedkat 20EC wras night, theg cooled to
. 0 20C and hel.d. at. .
. {BreRa e S B o hief BoiiaBlen SBinflaBY Wfma then dred i vaouo ot up to
40°C tvgive theditle cempbuh@ (91.2dkes, fol l owed by 2-

nmet hyl t etrahydrofuran (40 m ). The reaction m xture

was stirred at 20C over night. Methanesul phonic acid
Mass(Speetrunp MitM2681 ) was added, foll owed by :

1H Nﬁtrg; [gé&mﬁii HiSENE] & 6e8Ns, (1R, Major Aheh) 94 RACH| Minor isomer), 7.4
el or a further 4 rbourﬁ. Vtﬁter $s40709”1) h

(dd, Wik &gl ROAeRk 7-P§M H, both tsomers), 7.70 {t, 1H, both isomets), 7.89 (t,"1H, bot

isomers), 7.95 (d, 1H, both isomers), 8.05 (d, 1H, both isomers}, 8.15 (m, 2H, major isomer).
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15t enperature and the resulting biphasic mxture
stirred at roomtenperature for 20 m nutes. The | ower
aqueous | ayer was renoved and a sol ution of potassium
bi carbonate (53.50 g, 0.534 nol) in water (400 m)
‘Wiexeosd@e2l to the organic |ayer. The bi phasi @CHGE7E03888

was stirred at roomtenperature for 20 m nutes and

then the | ower aqueous solgéion was renoved. The
organi c fraction was retainfned (solution of diethyl

(b) 2-KIBoro5ql-Kodi, hittydrophthaivire iyl aethilbehiopfids FEBhat e) .  2-

2—Fluo%o g-gg%p% % é Qrngéc;?&gﬁ QQ}F{) '&Ilc!eﬁe)%ﬁgﬂb&zé%gtlm)koﬁ\% 40 mmol)

eor ani c e mXxture wa
and twahydr@uraaﬂﬂ.@om} wers iTRY BUAPT EMASEAtHe Undery nitrpgan) atjggphere for

30 mn?.[g&n_ﬁ &Jrﬁfm Roffyadtovesh Rl 0?53 ﬂiﬁbhﬂa‘s%ﬁ&é\m@bﬁ%@ bfiﬁ line wash

-reaction mxture was stirred at 20C

of tetranvgf#ura@ Hom csiresetin miire pap SUFECRt R IREEPSRLYR O 1 hour 45
minutdd) ABSHc Rl (1 Ay e mB I vkl hdc(eéiaiad tHe) reactbntniieinredvarmed to

oo e G54 Pl SRS i Seb bR Do
50°C Ve P0G mI) GdB&d ¢ropwikel, Tmm@meratsmms)matatamd @t45° Cfhroughout
the ac%]HQr? rTgfaﬁean%og !'mxz réQ\L?g%ol rtHB' Zfﬁi rfﬂéreH 5\9:59?\%)1 mtﬁ aaﬁlxtme of water

I soner S I SOnNers
(30 mi} and tEkahisloafran {3 sjnd trrergigleg dn vappp agd R 4103% lgg the title

1H, both isoners), 8.15 (m 2H, major
°°’“”$l‘sf‘gﬁeér'f?’)' WD 2008/ 047082PCT/ GB2007/ 003888 28 ()

2- Fl uor o- 5[ (4- oxo- 3, 4-di hydr opht hal azi n- 1- yOret hyl j be

1HN

- Mass +0E)
s G Tl TRTCH 5 RS Yoo

(m, 2H)ET. Qgtwdﬁpfwmd(%oamsz (syee stirred at room

tenperature under a nitrogen atnosphere for 30

-~ mnutes. Hydrazi ne nonohydrate (4.40 m, 90.53 mol)

(c) 2-Miasro-Seienko-3, ouihgdeghtbyiazintiyieetiafienodic peid f{Zhydr of ur an '
2- Flw.{(% n,[&t)oxto-Ii_ihgd*123}8&I'ltﬁﬁaﬂﬁ-}éﬂ’}fn@thﬁl?én%dﬂﬁlﬁQQD?(Q 0?3@1 .37 mmol) and

es. Aceti.c aci
water (40 mi) 920 stimetl pt 3RE. aMcRedivamiydrride(@ael: |78r?0rﬁ"¥a?'h\"és acisd, the

reactifRfiRfe %‘anﬁé}ﬁe o obPE ah & RAY bﬂﬁlsﬁ'ér%ﬁéﬂétﬁremérdfgﬂt drhatrede@6h mixture

over ni reactlon n1xture cool 5 ,
was caple@fo PPNV P SLHIETIRG Y AR e AR (10 and
the cibindddnesiadded46 Ot H!ElQS@hQ ut 2.0t &m&xljd!t BDWDveiFh@ minutes. The

reaction m xtur G
resutlyp ren PR aF BSOS TRrces ST s e i o WABeea
vacud a3 Qp o ¢0°CaB@|vth®mtittérdoe1ﬂ>oumﬂ amwbttemolidl(ﬁ T9940C to give '
the title conpound (18.7 g). Mass spectrum M+ 280
1H NVR (400MHz, DVSO-d6) 5. 4.38 (s, 2H), 7.46 (t,
MassBpectrdm? RIH+R991H) , 7.85 (dt, 1H), 7.92 15(m 2H),
1H NiRI3boMlez, Pilso He %%@(s %Eﬁ 72]42(dc57II-()37 sl 1H))(7Cé4 (81, 24,790

ht'hal a2|n

(ct, 180 Z 8B dd.dlEd) ,QB:ﬂjdd 1H), 12.59 (s, 1H 22 (brs, 1

- 2-Fluoro-5-[(4-o0xo-3, 4- dlhydrophthala2|n 1-yl)nmethyl 1
benzonitrile (ED) (9.60 g, 34.37 mmol) and water (40
m) were stirred at 20C. 2M Sodi um hydroxi de (36 m,
72.00 mmol) was added, the 20reaction m xture warnmed
to 90C and held at this tenperature overnight. The
reaction m xture was cooled to roomtenperature and
filtered. The filter pad was washed with water (10
m) and the conbined filtrate added to 2M HCl (56 m,
112. 00 mmol ) at 60C over 40 m nutes. The resulting
suspensi on was cooled to 50C and filtered, washed
with water (57 ml) and dried in vacuo at up to 60C to
give the title conmpound as a white solid (9.72 g). 25
Mass Spectrum M+ 299



10

15

20

25

30

35

1H NVR (400MHz, DWMb046) 5: 4.36 (s, 211), 7.24 (dd,

1H, 7.59 (m 1H), 7.84 (dt, 211), 7.90 (dt, 1H),

7.98 (d, 1H), 8.27 (dd, 1H), 12.59 (s, 1H), 13.22

(bra, 1H). WD 2008/ 047082PCT/ GB20071003888 29
WEX2$043088: Recrystal lisation. of Conpound A fI\CdrﬁBZGOWOOS"SSS
aqueous et hanol

4- (3- ([ 4- (cycl opropyl car bo%l ) pi perazin-1-yl]carbonyl

) -4-fl uorobenzyl ) pht hal azi i='1( 2H) - one (conpound A)

- ExampRO5: (g ry stdlli$dticomaf| Qonvasind Usispemchgdeous ethamodt ur e of

water (50 m) and ethanol (150 m). The suspensi on

was heated to reflux with stirring. The sol ution
4-(3- {[4ﬂpmmlomnylhmerazm1 -¢itatbonybEMagrdbenzyipbthatizinTi(eH)-one
(comdco'ul\(ﬁ ﬁ[ i]ano m%&@%ﬁﬂgﬁ%eﬁdéﬁ' inf b Whigu@for Wﬁfe? 50(n$l) éqéj) ethanol

trate was cool ed
(150 'Wl) tTﬁue§tJ$qe‘npﬁg was heatecf to reflux with stirring. The solution produced was then

cooledo( B € [Ad BrEd. aPE B pad WA kN Y Pixtird of water (8 mi) and

ethan%‘lO%! ! Bar bony1}-4-fl uorobenzyl) pht hal azi n- 1( 2H) - one

und A) in FormA (0.08g) was added in order to
seed the m xture. The resulting suspension was cool ed

The fi @rg}?égafs: r:;cj)v tc?z 6?’& v%#ﬂﬁi{rﬁggtl-ﬁ%g&c[gprg%ylc%tr%ogyll)qlperazm 1-
yllcartesiy gsifiusiobenayh plathalazml {2blironé/Eroprpo(1@DA) inFprmMA<0.68] ecs added
in orerVtg eéj thg ?“ xstHe 1 d%{sﬁ]hﬂ%ﬁsuﬁﬁ‘&s‘oﬁ%@c@&l@& o ﬁoﬁ%P% 2aﬁttaltnours and

end o € suspensi on was

was sy gt terRstAtS o fieer 46 Spam ] aeiaesEPIshenstslisstion. Water

(200 rtpr?ﬁaé b deAlovePk ﬁou@ﬁﬁﬁﬁamd e Ternferdtiiiett 0b-co @B ahd bRfle

wat er % he i sol'ated solid was
additiqyy t erﬁaﬁ‘rpgéa%wasa?'ﬂéa %Frd 2ReMESum at  40- 60C, to give
the title compound (Form A) as an off white solid

The stspahE degIered B S CRIREBATEL Ataa TRBY R Ay herst afapl and

* water Y66 ral). Thefi§alated sdid msiiscbm'gedjmtﬁ driet lunderBrolean atZBHEIOC, to give

the it c%@&?ntdgﬁ‘@tn?ﬁ\ 5%@&@%@,@{? ays 1.5418 A Cu

sour tage SSI on 40 mh).
Sanmpl es were scanned from 2-40 20 using a 0.02 step

Meth %P Q{Aﬁ, fiosesoRgdr g i me count. 25 Powder XRD -
° dﬂs o : 6%%931und as solvated form) Powder X-ray

P Pami |y was recorded with a -

Powdérr)ﬁ;:géﬁf?aé’lﬁﬁ Wad |rétfofc&.@tv@tﬁ%tmkdr\{\ﬁﬂ@d) gifigictorter Evi\ﬁléﬁgth of X-

A NI R RANET S

from 2040°©6tu8ing Er AOI&tebABdBGhd a 4Sesgahe simeebantscanned from
2.5-40 20-30using a 0.03 step width typically with a

total collection tine of 300s. Differential Scanning
Powd€& N R - IFijurey/4 (doGppund Aiagaoleatéd form) 8

Powder X-ray diffraction of the solvate family was recorded with a Inel XRG-3000 diffractometer
(wavelength of X-rays 1.5418 A Cu source, Voltage 40kV, filament emission 30 mA), fitted with

a curved position sensitive detector {range 120° 20) . Samples were scanned from 2.5-40° 20

using a 0.03° step width typically with a total collection time of 300s.

Differential Scanning Calorimetry (DSC) — Figure 5

DSC was recorded using a Mettler DSC820E with TSO801RO robotic system. Typically less
than 5mg of material, contained in a 40pl aluminium pan fitted with a pierced lid, was heated
over the temperature range 25°C to 325°C at a constant heating rate of 10°C per minute. A

nitrogen purge gas was used with flow rate 100m! per minute.
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DSC was recorded using a Mettler DSC820E with
TSO0801R0O robotic system Typically |less than 5ng of
material, contained in a 40pl alum nium pan fitted
with a pierced Iid, was heated 35over the tenperature
wWangea®C to 325C at a constant heating rat ePOHGBPE/003888
per mnute.. A nitrogen purge gas was used with flow
rate 100mL per minute. WO
20081047082PCT/ GB2007/ 00388¥ 30 Exanple 6 Inhibitory
Action In order to assess the inhibitory action
Exa ogeéhe active conpound, the follow ng assay was used
"WP& Bdet ermine an 1C50 val ue: Manmmal i an PARP, i sol ated
InhibftesrgAckieha cel |l nucl ear extract, was incubated with

- buf f er
In ordéblﬁﬁls% trieéﬁ c%# Q%ﬁ)ﬂ&ﬂ?ﬁ%@%\!g&) ? A‘H\/B'%Qfgosvc ﬁgg?v)vas used io
deterri8e gmidso 921081% NP- 40 (Sigma); pH 7.4) in 96 well
Fl ashPl at es ( TRADE MARK) (NEN, UK) and 10varyi ng
concentrations of said inhibitors added

Mammagliagp 64REs Isaiated figm telagel wcmesgt@ﬁ@wgatr@utfqt%w'ﬂa@aiter (25mM
Hepe$ t{Bs h@ﬁ‘ﬁlg@f (SlQﬁb%@l‘?ﬁ\ﬂ@i Qﬁgmg) kW MT‘IWBIgh’la? ‘Re% Glycerol

VD he Ln g
(e WPy L o BB B A SR st oy, Ut anc

varyingicohide@atione wbsdid ﬁihlbﬁbrs&aﬂ‘ed & corapaind® werevdiiiied in DMSO and gave

i niti ate tLon, a,:10. : tion
ol shecoP e et o RegRAB SR et R B Sopgt  ne
concetiBatiohef $%rpenden ‘fﬁi%tﬁi dsg@svoibespgnall a@ds@osd.t i ve and
negative reaction wells were done in conbination wth
conmpound wells (unknowns) in order to calculate %

After Haly0es azubatichiae 30°CTthe reactidrasvene metatehexy thiehadcmmnfooa 10 pJ

esct GBS P ROVRRLE S 9R5 oo BB e owaion
Desigoated pbeitive mpd hhgativd déactionwelfs vile gone30 ¢embination withi admpound wells

(unknw.n%hérto -E?Igulmea% %ﬁﬁﬁﬁ@éfﬁt:&nf&n ﬁ@@ﬁm Wak ﬂenfgﬂgien%r 2

erature. aesvveetra-ns erred to a
mmutqw@omubam'ﬁt @’J"F@MDE’rMNQ)eS( Packard, UK) for
scintillation counting. Values recorded are counts .
~ per mnute (cpm following a 30 second counting of
Followdrg:the iisueation, thp ceagfienswere akenched by/the @dditipneof 8l pcetic acid

to eachSweilN§Re pRldSWRE BnLRLIRE: oM EnduP bi Q¥ REmEIHRE. ON:

The plates were transferred to a TopCount NXT (TRADE MARK) (Packard, UK) for scinltillation

counting. Values recorded are counts per minute {cpm) following a 30 second counting of each

. well,

The % enzyme activity for the compound is then calculated using the following equation:

f -nknowns —mean negative cpm
% Tnhibition =100 -| 100x—cP® Of unk egative cpm)
' : {mean positive cpm—mean neagative cpm)

" ICso values (the concentration at which 50% of the enzyme activity is inhibited) were calculated,

which are determined over a range of different concentrations, normally from 10 uM down to
0.001 pM. Such ICsp values are used as comparative values to identify increased compound

potencies.
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(cpm of unknowns -nean negative cpm % I nhibition

=100 -( 100x (nean positive cpm nean neagative cpn \

30 1 C50 val ues (the concentration at which 50% of the

enzyme activity is inhibited) were cal cul ated, which

war wosAsrase m ned over a range of different PCT/GB2007/003888

concentrations, nornmally from 10 pM down to 0.001

p. M Such 1 C50 val ues are gﬁed as conparative val ues

to identify increased conpdund potencies. WD
Comp2(0aRA A4s/ B ERGH/26BREWL003888 31 Conpound A has an

| G50 of about 5 nM Potentiation Factor The

Potenti ati on Factor- (PF50) for the active conpound is
PotentiaticuFatted as a ratio of the | C500f 5control cell

The Pglre H%Ian ﬁ'hﬁ’tblg@}v\?zorwéeac e ool & cQIEQ%B €§ alP&lRof the ICs; of

bition curves fo h control

[
controh il grmP Slivittedity b 1eeh of e8!l rowdh & RARR iRBIDfiPreSemdix ingiitiph gurves

for boﬁﬁI J@Mﬂr@tah@ Gorﬁﬁ&l’h’d t@ﬁfeh)ébllsfﬁ?é haRe prebénvaat the(dMyRling ddeat methyl
conmpaound _\mas used at a fixe centrat#on of

S ORI a8t DTSRI S\ 2,

microm8iBd ETHel Bt dhtraBork®f MME Wire oléiGalahgaframGho Wagg/assessed
using the sul forhodan ne B (SRB) assay (Skehan, P.,

etal., (1990) New colorinetric cytotoxicity assay for
Cell gamith @anasesdidugingtheatfomgdardine B{8RB) £2aay Gkehars ., eBa/,, (1990)

New el ttoleisfy By B e GBb N foe B S A G2 G 82,

1 107—1/1)1I2L)m§ 080 HEQO cglls wel s¢qvied gt eathfverll of a flstratiopred 8G-@ell microtiter

. plate ina dlolsu quﬂg | J]n%r E;{Kggae?ﬁqﬁ%bh%%%t g?‘%aQ%%% g{%?e Q{héWebllaced with

cont al
medlamimxeemmtaimerdm twfntam'n@ PARR inhBitgrMt a fif@eioheenivaticn i 0I5otedS M.
I I
cots ] B o e 1R SRbPo A 5o
conceat,rat@ps tyeicaly ])01 2 Bnd.)7 and 18iugimely tomthzre@trg@ied; ctlisor BARP inhibitor
treateg AﬁP Id%né pé%tgé W&III Sﬂh?% %?l)ll acioneqﬁérle %Séd- 5%@&8\%4 (5" Oﬁfﬁmlbltmﬂ
bit one were used to assess the grow

bythaﬁﬁrRFblnhnb@w by the PARP inhibitor. 20Cells vvere | ef t

for a further 16 hours before replacing the nedia and

allowing the cells to grow for ﬁfurther l hoyrs at -
Calls were efrRE= fE1APE TGiERUrs PRIFTe reieRnadha MPd e lipriad P ceff to srow

for a thﬁéﬁ 7i POEHs A 37°¢e 18RItk diORas théry derdokbd BrhaDin@ @61Rt fixed @itth €00p! of

ates were incybated 4C for Y
e cold 1O (RORRRNTBRREEE Piitoe The PRISSALeET Mowsatns Al 1520 Biutes and
then widhed ﬁﬁﬂtlrﬁ%ﬂviﬂﬁﬂaw tEachWeg logcfellé)wéﬁ/ctl'(ewlsta)neﬁmhl 1I00ﬂ.l‘h’f 0.4% (wlv)
acetic _aci yt es

ef
SRB i1 epcpil PR a0 ZATes PP EeS Bt IoPe TR T Ao g Pites
were e tSedfor 2 AGURs kEropaY tahplératureThﬁ}ediye fromdhe sthiped teﬂsmad solublhzed

o e SPEAEL R 37550 AR AR e o
at rooftamperatunslfor 86 minutes before measuring the optical densnty at 564nM ona

Mucroquant microtiter plate reader.

Compound A has a PFy, at 200nM of at least 20.



at roomtenperature for 30 m nutes before neasuring
the optical density at 564nM on a M croquant
mcrotiter plate reader. 30Conpound A has a PFso at
200nM of at least 20. 32 CLAIMS _

1. 4-[3-(4-cycl opropanecar beayl - pi per azi ne- 1- car bonyl )
-4-fl uoro-benzyl] - 2H pht hal azi n-1-one as crystalline
Form A, the conmpound having the foll ow ng
characteristic peaks in a powder XRD: Peak 20 ( 0.1)

1. 47[§ﬁf—%ycf%4ép%ﬁgca}bo1’@r—[9perﬂne& -§ar%&ny?)—44ﬂ L%?o—§er1§yI%§H%hthalazin—1 -ohe as
crystalline Form A, the compound having the following characteristic peaks in a powder XRD: '
Peak | 26° (+ 0.1°)
(A=1.5418A)
12.0
17.8
211
22.3
292

CLAIMS

SN R B Y N

2. The compound of claim 1 having the following characteristic peaks in a powder XRD:
Peak | 20°(x0.19)
(A=1.5418A)
12.0
17.8
2211
223
29.2
10.5
14.0
21.7
24.3
26.1

© o ~l o o & @ =

—
o

3. The compound of either claim1or claim 2, which begins melfing at210.1°C +1°C when heated
from 25°C fo 325°C at 10°C per minute in DSC.

4, A method of obtaihing 4-[3-(4-cyclopropanecarbonyl-piperazine-1-carbonyl)-4-fluoro-benzyll-2H-
phthalazin-1-one (compound A) as crystalline Form A as defined in any one of claims 1 to 3, comprising
the steps of: ‘

(i) crystaliising 4-[3-(4-cyclopropanecarbonyl-piperazine-1-carbonyl)-4-fluoro-benzyl]-2H-phthalazin-1-
oné from a solvent; |

(i) if the original solvent is not ethanol, treating the crystaliine compound A with ethanol;



2. The conpound of claim1 having the foll ow ng
characteristic peaks in a powder XRD: Peak 20 ( 0.1)
(A=1.5418A) 12.0 2 17.8 3 21.1 4 22.3 29.2 6 10.5 7

14.0 8 21.7 9
33

(i) treating the crystalline compound A with water to remove trapped ethanol;

(iv) drying the resulting product.

5. A method of obtaining 4-[3-(4-cyclopropanecarbonyl-piperazine-1-carbonyl)-4-fluoro-benzyl]-2H-
phthalazin-1-one (compound A) as crystalline Form A as defined in any one of claims 1 o 3, comprising
the steps of: ' | 4

(i) crystallising 4-[3-(4-cyclopropaneca rbony!;piperazine-1 -carbonyl}-4-fluoro-benzyll-2H-phthalazin-1-
one from a solvent; - o :

(i) if the original solvent used in the synthesis of compound A in the crystalline form is not a mixture of
water ahd a C,4.; alcohol, heating the compound with a mixture of water and a C4; alcohaol;

(iii) distilling the mixture'at ambient pressure; and

(iv) drying the resulting product.

6. A method of obtaining 4—[3—(4—cyclopropahecarbonyl-piperazine—1—carbonyi)—4—ﬂuoro—benzyl]-2H-
phthalazi.n—1—0ne (compound A) as crystalline Form A as defined in any one of claims 1 to 3,‘comprising .
the steps of. )

(i) suspending compound A'En a mixttire of water and a C,., alcohol as the solvent;
{ii) heating the suspension ’cb reflux; :

(i) cooling the solution and seeding with compound.A as Form A;

(iv) drying the resulting product.



24.3 10 26.1 3. The conpound of either clairnlor
claim 2, which begins nelting at 210.1C 1C when
heated from 25C to 325C at 10C per mnute in DSC. 4
A met hod of obtaining
443- (4- cycl opr opanecar bonyl34pi per azi ne- 1- car bonyl)
4-fl uor o- benzyll- 2Hpht hal azi n- 1- one (conpound A) as
crystalline Form A as defined in any one of clains
7. A phaomageuieatperisisiiign chrepriingpscapiround hgcoshingso gnY prg #fglaims 1 to 3 and
a pharmac‘é&g’caﬁlﬁlagééﬁ!agﬁ ORBP&GSRLGANY! - pi per azi ne- 1- car bonyl ) - 4-
[ 'uoro-benzyl]-2H pht hal azin-1- one froma sol vent;
(ii) if the original solvent is not ethanol, treating

8. A &ddpotihy 8¢Rlding 8 afP BROsMhiAs Md Hicelisein el methcﬁ:Bof(tﬂdtaﬁnent of the human
treating the crystalline conpound A with water to. ,
or animal bty e trapped ethanol; (iv) drying the resulting
product. 5. A nmethod of obtaining
443- (4- cycl opr opanecar bonyl - pi per azi ne- 1- car bony0- 4-f
| uor o- benzyl k2H pht hal azi n- 1-one (conmpound A) as
crystalline FormA as defined in any one of clains 1
to 3, conprising the steps of: (i) crystallising
443- (4- cycl opr opanecar bonyl - pi per azi ne- 1- car bonyl ) - 4-
fl uoro- benzyl ] -2H pht hal azi n-1- one from a sol vent;
(i) if the original solvent used in the synthesis of
conpound A in the crystalline formis not a mixture
of water and a Cl:2 al cohol, heating the conpound
with a mxture of water and a C2 al cohol; (iii)
distilling the mxture at anbient pressure; and (iv)
drying the resulting product. 6.A nethod of obtaining
443- (4- cycl opr opanecar bonyl - pi per azi ne- 1- car bony0- 4-f
| uor o- benzyll-2H pht hal azi n-1-one (conpound A) as
crystalline Form A as defined in any one of clains 1
to 3, conprising the steps of: (i) suspending
compound Ain a mxture of water and a Cl.2 al coho
as the solvent; (ii) heating the suspension to
refl ux;



(H) cooling the solution and seeding wth conmpound A

as FormA; (iv) drying the resulting product. 34 7.

A pharnaceuti cal conpositi conpri sing a compound

according to any one of clains 1 to 3 and a

phar r ent . 8. A
9. ng%lgéjéilcag%d% buRd %gé&cﬁ@d r?éeo?é & clalms 10 r‘% PrePara'tAon
of awdlCﬁmanfﬁ@tthQ)t!eaimeﬂfrtéataﬁ@mr disfeaseh @emlqnshncko isclasmainjury;
nelRXicity; %gerﬁerréaﬂﬁ; éﬁ%@( of v@al mRIBGYNd according to any

one of cl ai nms in the preparation of a

medi canent for the treatnent of : vascul ar di sease;

1 OS e ptﬂh§ u%&@horﬁp%ﬁh@@éﬂoﬁ‘d:rhdtb lzhﬁy on@@’Uj'a(%QX |td'3$ tny{he preparatlon
vVira

of %F”e C%%E%E%H‘&e 8 88 r""81|“ H‘Ej ? %anﬁﬁvﬂ%rﬁ%\’ %rfforc’froé‘?f\’i‘ﬁ“’]gt%m%”ﬁ Gelts
forttieatneEnbpiér iatizion rafatan we dicoathendpeute agesés. as an adj unct
in cancer therapy or for potentiating tunour cells
for treatment with ionizing radiation or |
TTcheMse RE? aperping agepadipgto clajms 1l 3 inghe maswagoegmd a

meﬂ%ﬁ@éﬁh faﬁ\ngb% &b %H&e]at bQadedrh Ah@dioRoMfvardrélh §a|9fcar?cer is
use in the treatnment -of cancer in an

ol O QR Ao A B O SRS aALBY & def i of ont i HR
dependent DNA DSB repair pathmay 12. Use according
12 to GJL:Q%EQO?dlggOto c'am\M} % gl vl;r]herg I Qr(l: %{r ?grg%r r8| §$es %r‘onch)re cancer

re cancer a reduce
Ge“ablﬁwnm ¢ rQCbIC%@@aﬁWOQEMN &ZDQBI hyendir DNA BEB\bg HFbrehxbveIMI normal
celg€lI's. 13. Use according to either claim 11l or claim
12, wherein said treatnent further conprises
adm ni stration of ionising radiation or a

13.Cheusd hebrMRUb efhat @@t 11 or claim 12, wherein said treatment further

comprises administration of ionising radiation or a chemotherapeutic agent.



