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The present invention relates to pyrazol e conpounds, a
wEe@eass9t or their preparation, pharmaceuti cal PCT/GB2009/050684

conpositions containing them a process for preparing

t he pharnmaceutical conpositions, and their use in

t herapy. 5Protein kinases ane a class of proteins

(enzynes) that regulate a variety of cellular

functions. This is acconplished by the phosphorylation

of specific am nopgRAEOLE COMPOUNDYFI¢ at es

resulting in conformational alteration of the

s ul$e petsentppengion relthetoqumizotaermipuafls, elpaeases fon theizpregaration,
h t he %Ctlvitg qf thetsubsahate or iti abil%%% o tical
PRATREE &L “UWRR ST REM B Y el Pher SO PR 2@%% armacedtica
comP8sifiotst ndothei e PriRé@py ki nase refers to the rate at

whi ch the kinase adds 10 phosphate groups to a |

sulbsateiatkdnasey arg 4 5lase ohratainsd@nzyms) %‘;@hﬁﬁu]@?e gyaricty of cellular
funcBh S o Ll RS PR Mo SRR 24 g B alfno scids on protin
subsRates paltinbdh coifoahatnsLditdthef deciibstrat pididn. The conformational

active-site of a protein kinase. Tyrosine kinases are .
change gpslulatesgpe pgtityiof th syhstEade phidt abilipydp yateragtwith P'i‘ﬁ%‘?léfimg
part?érs.t 'gc'ﬁe 4LE/ fﬂe%@{ivighglstﬁg @o@eiﬂﬁ(hﬁg@f&?&k REHE FAP BORRRALE kinase adds

ATP) to tyrosine residues on protein substrates. 15

phosphets egrduipsas e sulptrate. dhcanpont¢aanmted p@r txanmple,Hey determining the amount

ropagati on of growh factor signal r.ansducti on .t hat
of a RSB ATt ALy proreraf p SElG oF litan Phatnh gV 1&g of o
subsia@'RER At the active-Sitd¥rapragtn @t h factor (FGF) has

been recogni zed as an inportant nediator of many
phistaoineditessrs peecebse of protethkingsaydhrgs eigbyae diegragaicr agthe

oY SRR R P BT T B SRR s

The@riaidsbs plag bR impgéltdne p&fpirdthe pFsFaRitidnadti drywhaastbs§isn fransduction
our menbers wth each conposed of an extracell ul ar

f
that jqagstpccchilas prodiferatien. diffeerfjaggn and pagretithbr ane donai n

ang: [, ot I t j ' ' .
o SRR LGP LA, BB RGRLP Feciorof many
phydisidgicglprdtayessi sah iae moapttgtnaizshuniog plootlypatitand amfibgdnesis. There
results in receptor actiyvation.. Receptor. activation is
are PRI P SHOPVEHBCPRt Of DREG BHEY Adt JRrRRN gfowh factor

padig) AANRSOh ST LS kR Aldn R ERGT Ilul
rece‘g@r t&r (Ei p)at e 'n tﬁgtg]roegcgllrﬁate!n%ﬂr%gso\fg di%%rc?g{rdg?%dc%%g eé brgfwe o
ligarakbioding dgmeu, h singéd transeeeibodnie slomamdanclednl ingagellilaa bytoplasmic

prot%? %ﬁ%\%gﬁger q?gévg{lggﬁgg%%@Mag%n sv‘é)ti}égiFI f&%ﬁsouigdgl%o%imerisation
and %_ﬁéﬁf)ﬁﬂfﬂéﬁonf&icﬂ'}quﬁgﬁﬁ%cgﬁéﬁeacttihﬁﬁcﬁ?tI@éUebt@lr adtRration is
initiate and/ or pronote tunorigenesis. There i s now
suffigtons fod dhrcatsrmitereh s tivitiancailspedifin Rowgsteam signghing Hantgers that
pr e GO 5B 000 XSO SO GRROD Pt B cn
survivapEBevidiedd ia Eshhatidens, .Bnal al G €lytokamd& [GrosttaF &ctor Reviews 2005,

(anongst others). FGF has al so been descri bed as a
16, Wblc%ﬁ@qlﬁg iGH and BeFRyhevedhppetsatiad fo Britigteympll of gromote

lial cells has also been WO

unm%ﬁ%%%%%SSQZPCT/G82009/050684 -2- reported. Activating

nmuTaticansowiconaddrails cH@bRe diavety beleng &SFoigmtlag taihtman cancer.

b] adder cancer and nulijp]e nyel oma (anongst ot hers)
The &lﬁ’l’v?@ e?@&%“&ﬁno‘?f%é‘%\r‘%@éfghast@§n 5?P§6teé gt Q’HS@E mERC @3 fyrpour types
suchPlsB3iRLE rand chl ﬁ%ﬁﬁst%?%&nﬁ%@@. PERPLS a6 RBYIENBL ibed as a

in Gose, R et. al., Cytokinhe & Gowth Factor Reviews
powaaisngiogenio ¥¥@er] Stheamgreksiam bf WABBs inBndetheliall cells has also been

Endocri ne-Rel ated 5 Cancer 2004, 11, p709-724). For

t hese reasons, the FGF signalling systemis an

attractive therapeutic target, particularly since

therapies targeting FGFRs and/ or FGF signalling may

affect both the tunour cells directly and tunour

o o o s o o . o, o



In accordance with the present invention, there is

provi ded a conpound of forrmula (la) or (Ib): Ow
W@R®9/153502 a pharmaceutically acceptabl e salt PEEGBRG09/050684

20In further aspect of the present invention, there is

provi ded a conpound of formula (Ib): WO

2009/ 153592PCT/ GB2009/ 050684-- 3- Owe or a

pharmaceutically acceptable salt thereof A suitable

pharmaceutically acceptable salt of a conpound of the

LRl Syl AT R 8l g e o
and padtipde miyeloma (amongst others) whilst receptor expression has also been documented
in prostate and bladder cancer amongst others (Reviewed in Grose, R. et. al., Cytokine &
Growth Factor Reviews 2005, 16, p179-186 and Kwabi-Addo, B. ¢t. al., Endocrine-Related
s Cancer 2004, 11, p709-724). For these reasons, the FGF signalling system is an attractive
therapeutic target, particularly since therapies targeting FGFRs and/ or FGF signalling may
affect both the tumour cells directly and tumour angiogenesis.
Pyrazole amides that may find use in therapies targeting FGFRs and/ or FGF
signalling as FGFR are described PCT Application No. PCT/GB2007/004917 filed on 20
10 December 2007. In particular, certain pyrazole amides that are described were prepared as
racemic mixtures. It has now been found that for certain enatiomers there may be differences
in one or more biological and or physiological property which may be advantageous.
In accordance with the present invention, there is provided a compound of formula
(Ia) or (Ib):
OMe

MeO

Ez\l

15

OMe

N
N @ N

(Ib)
or a pharmaceutically acceptable salt thereof.
20 In further aspect of the present invention, there is provided a compound of formula

(Ib):
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exanpl e, an acid-addition salt wth, for exanple, an

i norganic or organic acid, for exanple hydrochloric,
whyweossem c, sul phuric, phosphoric, trifl uoroRCEGBR)09/050684

citric or maleic acid. In addition a suitable

pharmaceutically acceptable salt of a conpound of the

invention which is sufficiegtly acidic is an al kal

netal salt, for exanple a sodium or potassiumsalt, an

al kaline 10 earth netal salt, for exanple a cal cium or

magnesi um sal ppa&n anmonium salt or a salt wth an

organi ¢ base ich affords a

physi ol ogi calfyacceptabl e cation, for exanple a salt

wi th met hyl H g, di nethylam ne, trlmathylamne

pi peri di ne plol i e or trlﬁq(Z hydroxyeth am ne.

The i nMefti on~Tel ates Yy aRy_aqd al to rlc f_LnB
of the conmpounds of the f or/mul a 1 that
possess FGFR inhibitory aq§|V|t anpl he

i

conmpound of formula (IA) a Chutoner of the compound
of fornmula (la). Ov WD 2009/ 153592PCT/ GB2009/ 050684
-4- OVe Owe Ok (1B) IIis also to be understood

ora%ﬂﬁ%m%&h&%ﬁfa&%ﬂBB# gﬁggﬁaﬁhe formula (1a) and (D)

0 exls n so as well as unsolvated forns
suahswtablefpharneacamiidally abyopradledltfodrrempbtind of the ubxentlon is, for

under st ood f hat the inventi nconpasse
xargpiFa At asi-fdtition salfaf aﬁ@%&%(? SRR RIS 3@ inagh 191.epgby basic, for

example, an acid-addition salt with, for example, an inorganic or organic acid, for example

hydrochloric, hydrobromic, sulphuric, phosphoric, trifluoroacetic, citric or maleic acid. In
addition a suitable pharmaceutically acceptable salt of a compound of the invention which is
sufficiently acidic is an alkali metal salt, for example a sodium or potassium salt, an alkaline
carth metal salt, for example a calcium or magnesium salt, an ammonium salt or a salt with an
organic base which affords a physiologically-acceptable cation, for example a salt with
methylamine, dimethylamine, trimethylamine, piperidine, morpholine or
tris-(2-hydroxyethyl)amine.

The invention relates to any and all tautomeric forms of the compounds of the formula
(Ia) and (Ib) that possess FGFR inhibitory activity. For example, the compound of formula
(IA) is a tautomer of the compound of formula (Ia).

OMe

MeO \ N H N/—_’\N__-
N-y @ -
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I n anot her aspect of the invention, particular
conpounds of the invention are any one of the Exanples
w@eoophsaspmceuti cal |y acceptable salts of any oPET/GB2009/050684

t hereof. 15The present invention further provides a
process for the preparation of a conpound of fornula
(la) or (Ib) as defined hergin, or a pharmaceutically
acceptabl e salt thereof, which conprises reacting a
compound of formula (Ha) or (hlb) WO

2009/ 153592PCHMd320091050684 -5- 00 (Ha)or(Hb) wherein
Z represents & leaving group (e.g. hal ogen, for
exanpl e chl grfag, -CN, -N3, -OHor a -OR -0C(0)R,

- OCR( NRaRb) OC( NR) NRaRb group where R is an
optionally £ -IkyIH aryl heterao

al kar yMe&hd e , 4/r1 nagdent r og n,gr
an optionally substitutgd & kyl\ mﬁ
with a conpound of fornHIaN(IIIH 1) erein

Q is hydrogen or a protecting @roup (for exanple t-Bu
or BOC group or as described in 'Protective Goups in
Organi ¢ Synthesis', 2nd edi {i®n, T.W G eene and

For g%a% r‘%%gj%qfthgo\é}?lhu %gl ft%ﬁ% %ﬁ%ﬁ%‘? %5 o]n?ec%g&))f }het (%Oo rp%lu?‘& offormula (Ib).
carrying out QMeor nore of the fO||OMAng convertlng
t he conpound ¢btai ned to a conmpound of the invention
15 form ng rmaceutically acceptable salt of the
conpound. Sui t abl e conmpounds of Fornula (Ha) or
(Hb) i ncl X ds \gr reactive d atives
of a cM@Gbxyllc aci d. Nc acyd act |
derivatives of a carboxyli @ aci §ir E&ngglides,
such as an acyl chlorlde fipr med// by eact of the
acid with an inorganic acid chCoride, for exanpl e

t hi onyl chloride; a m xed ag@édrl de, for exanple an
WD 2009/ 153592PCT/ GB2009/ 050684 - 6-

OMe

H //<
MeO // N N N—
N-N /
@)

(IB)

It is also to be understood that certain compounds of the formula (Ia) and (Ib) can
exist in solvated as well as unsolvated forms such as, for example, hydrated forms. It is to be
understood that the invention encompasses all such solvated forms that possess FGFR
inhibitory activity.

In another aspect of the invention, particular compounds of the invention are any one of the
Examples or pharmaceutically acceptable salts of any one thereof.

The present invention further provides a process for the preparation of a compound of

formula (Ia) or (Ib) as defined herein, or a pharmaceutically acceptable salt thereof, which

comprises reacting a compound of formula (I1a) or (IIb)
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anhydride fornmed by the reaction of the acid with a

chl orof ormate such as isobutyl chlorofornmate; an
wa@eapirgssest er, for exanple an ester formed by BEEGB2009/050684

reaction of a carboxylic acid with a phenol such as

pent af | uor ophenol, with an ester, such as

pent af | uor ophenyl trifluoroacetate, or with an al coho

such as net hanol, ethanol, isopropanol, butanol or N

5 hydroxybenzotriazol e; an acyl azide, for exanple an

azi de forned by\the reaction of the acid with an azide

such as di phenyl\phosphoryl azi de; an,acyl cyanide, for

exanpl e a cxani rmed by the reagtion of an acid
with a cyani dé€such Yas di et hyl phosphoryl) cyani de; or
the product of eaction of the acigwith a

carbodii m de such as dicycl ohexyl carbodji mde or with
a uroni um conmpound suck as
2- (7-azabenzotri azQ 1)-1,1,3,3-tet yl ur oni um
10 hexaf | uor ophospRat e . The r& on may

suitable inert sol vent .
hal ogenat ed sol vent h as methyl ene chlgfide,
chl orof orm or carbon tTetrachloride, an alcohol or
ester such as net{gyol, ethgnol, isopyggpnol or ethy
acetate, an ether such as tetrahydrofuran or

whereimZ diyreents algadng geupde.gohalegen, gm@harasle chlotiapeCNL5N;, -OH or a

Th ti | so edvout in the .presence
—ORo fggf(gﬁ% 6:0?3{(‘1;@{3 1&%? ar ggﬁgl—glﬁl{{ﬁ\; & SQup wher@ R 1958 optionally
substituNetl &Ry 1N ¥y, derepdvr gior a&a&l@nﬁ%hﬂﬂ?@@ﬁ@@ﬁ&ﬁiemﬂy is hydrogen or an

N-nethyl pyrrolidin-2-one or dinethyl sul phoxi de. The
OPUWEﬂﬁﬁP%%“Wéd%%ﬁbéﬂﬂéﬁﬁwﬁwﬂ&rried out at a temperature
o anple, -20C to 100C, preferably
Wﬁmik%éﬁﬁﬁgggggngﬁgggﬁt t enperature, dependant upon the

reaction being caHdjNed out and the nature of the

| eaving group Z. 20TRhe reaction typically can be

carried out in the esance of a base. Suitable bases

i ncl ude organi c &mhe pdses, such.as pyri di ne,

2,6-lutidine, N NdiiNopropyle Ny ne>col lidine,

4-di met hyl am nopyri di ne, tri et hj ne, nor pholi ne,

N- et hyl nor phol i ne or di azabicy . 4. 0] undec- 7- ene,

al kali or alkaline earth netal cafbonates or

hydr oxi des, such as sodi um carbop@te, potassium

car bonat e, cal ci um carbonate, sodi um hydroxi de or

pot assi um 25 hydr oxi de, alk@ikhnetal am des, such as

sodi um hexarmet hyl di si | azi de 3 HVDS), or al kali netal
wheteyd Qi 16l @gdrogercdr agrosoting grony dfor degmple pdudaBOU goruptdras described
. .feactiaon being carried out and the ure of t
in RIS TGPRAB Qi Synthes e ikedian 1 afReamsangB 6 M. W,
Wile%ﬂfnﬁérﬁcqerfé!é_‘(l99flr)1)t, REgiRE 8EMPEURS ofFfokRYMI F1a9 6k dib)f OF

exanpl e trimet yla%unlnlunl dependant upon the
and pptaially natpeing guicenerdreebro of therfdllewagnat ure of the 30

| eavi ng. z Co ds of .formila (Ha),
1 PeveBiny B Py Sapwdatesianl Rorenorad POIEBRARR e ar e
kn%ihgagﬂmabéﬁfcaya&e abfé%ﬁlt%?tﬂé%%ﬁ%ﬁ&ﬁd.us' ng known

t echni que WO 20097 153592PCT/ GB2009/ 050684 - 7-
Copoahidsoropoinds wiiFarnfuls jlJa)eh €l inclddé sarhatydigewidsior reactive

- QOR b repar.ed. from.congounds of farnmula (11 .
derijgnraPT ot b TERRHS oA RE SRR AN e leds s af b hrboxstic acid
inclidRlac§XiNabe suélﬁés%%%¥ké]ﬂdﬁﬂeff@fméd®y P epR¥iBh bPheQtidagititlan

chl orides or esters from carboxylic acids may

be
inorgani¢ enje ahlogdw fploeraaw!othicngt phlpadg; liniixedrdrydiide,for gxample an

-OR, may be prepared by reaction of 2-

met hyl pi perazine with 4-fl uorobenzoate esters to give
the ester of 4(3-nethyl piperazinyl) benzoate, and then
foll owed by N-rnethylation. Conmpounds of formula (I11)

may be prepared by reacting a conpound of formula (1V)

10 with a hydrazine of formula (V) The reaction
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15 are known in the literature, or they are prepared
by standard processes known in the art. It will
wheooapsseri at ed by those skilled in the art the€T/GB2G0RO50684
processes of the present invention certain functiona
groups such as hydroxyl or amno groups in the
starting reagents or interngdi ate conpounds nmay need
to be protected by protecting groups. Thus, the
preparati on of the conmpounds of fornmula (la) or (IDb)
anhy#¥c ORI th@kca¥@d Oific 8LiaS8E a EMSrofSnAtduth Q@lsaﬁﬁyl
renoval of "one or nore protecting groups.
chlopnfortneaie;i a@racame&ﬂ@pfomteé@mi)l@ an gster {omaed by e rgacm@psof |a§arboxylic

de crlbed in, ' Protegct I c. Chem stry’
acid GELRRE! YNGR R §E era G SR Gy Blopheny
mﬂuo%a%taed oV &rita@ WRBhbNsuch gamicthayl t:ﬂh@@dlslsoprapuime Butdn®Ner N-
T.W Geene and P, GM Wits, W] ey- I ntersci ence
hydroxgeenpotripgptpieancasitpesidta orswamplera ide) faymask by the yeaghiew ef the acid
r e c
w1th;%yazﬁﬁfsg§lp%s§&alh‘p% 11%0 C P@ agg%f %ﬁjli écﬁﬁk%a?ﬁlc?e g(%%g(glglb% a cyanide
forntey iyabdteacticheof dm)adl‘d)\btth) Aicgdenide oh as dlethylphosphoryl cyanide; or the
prod%xoqc.)ﬂ?g t ?5 %22%%&%5&8 X Saggagﬁod&%tlggglg; ag gyg]loggfytlgatrbodumlde or
Wlthrﬁeﬁtgﬁfﬁﬁ??ﬁ ﬁchoa[s ?g QﬂaH@r%%ﬁ!thP?ﬂt Ei 3@ teﬁ"Qm@ﬂh§R1lr6mum
t suc as a sodi um or potassi'umsal
hexafhiorapbespdiate ¥yt oner s and mi xt ures t her eof also form an

aspec t he present ventiqn. 5The conpound of .
o e by GRIoHY P et Qi RaPePERyREAT fspiable nertsolvent
or dlfl&rnmfor &Hndh PR aeerd BRRBCIucRs hﬁ&lyﬂeﬁh\é%ﬁbrfél@,ch'l&ﬁform or
npound of For nu b) isin a cr¥stalllne orm

carbp@feérrapleldrld@ aaglqnbpmrmster such as|methgnot, lsdangks prepropen@ or cthyl

acetalltre]Vaennettllle%%uéhha?srtgt él}sy o?q 43 dleheianr g%%?ot’ln%atlc slolvent suah & toluene.
conposition as e ernOMneréa € conpo

The r@ictivih an(d16) bd &rtiéd @L[t)iﬁ tal ﬂlrbsl&ﬁcdc & Ndipdlat fpryed saAnalt Bgdh as N, N-
aspect the invention there is provided a

dlm%hﬂfq’fa@au@q AalV- dé@ﬁtbzzs@ic@ta@rdeaé’-ra@thylﬂwmh@pé e or

dlm&?g%lgﬁ i'he Form (%H)ms Q&WF%{ @?ﬂ( ga}{thlkgﬁ@alﬂ g?@?‘%ﬁ% tﬂirange’

for dx@mploA-DEANS 10DAC, priferdly Sct@ea&al € totdadbic Sertp @htufc) depohdant
present. In partlcular there |sj§reatey than 96 % Form
upomnthe peyctipe QFiae (cyrricHOpbandthg patreel thi Kaviog 8Wbet-m A | n

Par 't CIFE0 PFRE e 8 GRS ol PhBEO0) B St poses
inchpirdrgatid amirchhass, sikhgs patidine tmmtﬂiﬁhdi ]\P/Nﬁﬁsapré\pylethylamme

Particularly there s gr er. than % Fo
collidpeofrding ﬂamh%wrld%e%ﬁﬁY§%P%W%@ gleeévyg? Virrdsgholine or

dlazglﬁEﬂ?l&{fS 42016RAROUBEL Qficafr OF AthBnd ddoth Ay &%cfiﬁgt&(gphydromdes such
tern conprising peaks at 2-theta (k=1.5418A) 5.

as so]di‘ur@ Iesnbonaemola}ssmm &tBorated cA0urbBIrbdta stailﬁmrhyﬂmmde or potassmrn
enbodi herg is rOV|ded a crystallin a .
B R BEEAPIHGr 8 UER B) ST AR R G WMD), Br alkal
met AYBAdSI ﬁﬁ:hﬁ@ 3bEudthydriil@feperddsmtly é)@ﬂlﬁ@ea@&@&alnglgar@g@@ut and
18.011, 18.766, 19.628, 19.667, 20.513, 20.753 and
the pgurg gﬁthe leaving group Z.
The reaction can also be carried out in the presence of a Lewis acid, for example
trimethylaluminium, dependant upon the reaction being carried out and the nature of the
leaving group Z.

Compounds of formula (I1a), (IIb) or (III) are either commercially available, are

known in the literature or may be prepared using known techniques.
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In a further enbodiment, there is provided a
crystalline formof a conpound of Fornula (lb) having
W@ROOXRE3Spat t ern conpri si ng peaks at 2-theta (KERAT/EB1@H)50684
5.288, 17.761, 25 17.935, 18.011, 18.766, 19.094,
19. 628, 19.667, 20.513, 20.753, 22.264 and 23.892.
In a further enbodi nent, there is provided a
crystalline formof a compound of Forrmula (lb) having
an XRD pattern conprising peaks at 2-theta (k=1.5418A)
foﬁﬁdﬁ&%orrﬂﬁlla a8 awlﬂeilelﬁkas h&lﬁé&g@f (5-15 rﬁg be ﬂi@p:ﬁ%g from
17 76 17.935, 18.0711, 766, 19.094, :
compeurgls pf farowsn@l) wierais, is 2@%5me@2dQMWmm ttz@ Btermre7 &ar

exar&pﬂg thggc?szk BOIft%gﬁtefpﬁggaPaoloﬁtl fac§ ggol%igﬁﬂr es&&rs Fr8rrnr&alrboxyhc acids
ma (Hetb}nljt@xedng an XRD pattern conprising peaks at 2-theta
(k 5418A) 3. 642, 357, 5.288, 7.226, 9.062, 9.482,
10 Cogmounds cfggrmuly (Iéb whetein Zois DR, grrg bepaerags! byigacmy, of 2-

ety eing N B A e g R MY g tpiBeraciny)
benzb@teQ9H thd® fBdSed b9 . Nokthy2&tidnl 3, 20. 753, 21. 765,
22.264, 22.766, 22.793, 23.892, 257 and 36. 269
A berpsHndiqtifpela ADHB, PG Pliﬁpt‘fleg gts prasting p eompand ¢fdormula (1V)
dlffractlon pattern njata presented herein is not to be
construed as absol ute ( br further information see
Jenkins, R & Snyder, 5,8~ odOc¢tion to X-Ray
Powder Diffractorretry' John W & Sons, 1996).
Therefore, it shall be understogd that the crystalline
formis not intended to be limtled to the crystals
that provi de X-ray powder diff+action patterns
entical ray powder diffraction patterns
with, éif“i‘zﬂéegogtfo%‘ln &()rhe present invention al so includes
any crystals providing X-ranpowder diffraction
patterns substantially the saft as those descri bed
herein. A person skilled in tfe 10 art of X-ray powder

di ractj.on is,able to udethe subs

01 nf ERLiST mieS 48 Babvanfinky S 5ickpf B Rk st mcthapgt. o
temp¥rathreUd Oqt@r}ggt)b‘@t di fferences may be the result of

various factors for exanple nmeasurenent errors

r e§iontponydsf ofdemmda senrd V) exsrginmapislly syailablescompounds, or they

e RS BB RGP RS TG0 D5 e .
C oMl typprdecht SIS sdNkeIRAia th o4t thainahé PR cbdIEEHBhE Present
vari ations of peaks resulting from15 variations in
invegfigncestaimBncigiial alfoypawé@ﬁ hwgnomslsor@ﬂm@«;/ gEugs i the glgrtingacagents
: e
or 111?8‘2188%12 %o%poﬁﬁﬁi @ﬁ%\h &e&@{ﬂb? Ero@écftl:ﬁg tgf(ﬂlé)pyl" ﬁtﬂ, the
prepdtafubn aﬁtlxemetx@bmafsdaftfbtmlﬂe (Ia) oat]ibb halyiiovoled, at 2erious stages, the

di ffract onet efr, and surface planarity of the sanple.
addittpR apGIRRAYALY B Of SIBRIPLOICHAR SBUPE b) have activity as

ph%g?ﬁﬁé@tf-oﬁ%hé GFI?:{IGte@%ﬂ bFf&h@ﬁorﬁF %aygﬁ sHeQr e& in 'tPllf]otectlve

i nhi bitors of activity, and e use
GrotpsanOrgatic Ghelﬁmtrpt edilta‘ddnya];W\/Fe Mo@mimy [B@npnnll’nesse(rl a73 \ead

/ t
ProfERIONG: PG SRy SR T G Bl Hae oyt
Wllgmtégé%@rlgg;5al n, breast, colon, kidney, I|iver,
ovary, pancreas, pr ost at e, stomach, cervix,

C o[T n comhgurgis @ ﬁ}mlugkﬂn) or (Ib) above may be converted to a pharrnaceutlcally

acceptable salt, for example an acid addition salt such as a hydrochloride, hydrobromide,
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(2) hematopoietic tunors of |ynphoid |ineage,
i ncl udi ng acute | ynphocytic | eukaem a, 25 B-cel
WO oophsase2 and Burketts | ynphoma; (3) henat opoPEL/GB2009/050684
tunmours of nyeloid |ineage, including acute and
chroni c nyel ogenous | eukaem as and pronyel ocytic
| eukaem a; (4) tunours of mgesenchymal origin,
i ncludi ng fl brosarcona and r habdonyosarcoma; and
(5) other tunours, including nelanonma, sem noma
phodpBhtcadRdd, FhRMIR, nARYIORIRSE WRatdFkaRe, BctiiBsulphonate or
n one enbodi nent the conpounds of the invention are
p-tolysedsylphppate.tog anadatimestel soft suehnasrassogfum hepdshsstice palt.

breast an rostate and nultipl | oma. WD
200071 83502 PUGT 8807 e 86 Y B gt of g present
invepfi®@sent invention provides a conpound of formula (Ia)

or &Ib), or a pharnmaceutically-acceptable salt.
t hdhe spmpaundfforpuladibheay £opt ig9ac PpmMopeerapylline forms. In a

e BPESLBRIA, A HA G OOBRgH O BB R,

refeirédio, as@orra Aohar maceutical ly acceptabl e salt thereof,
as defi ned herﬁ%nbefore 5 for US&BLQ a nmet hod of

t r SARBRBAT 23POCt HiS TRYRTHAN Sleraitintey dettphaspashieaspmposition as
deﬁﬁéﬁl iRrdifl WHaRYn %Q@ﬁ@ouﬁ({]?ﬂrﬁﬁl 1b2 ViR sty Bh des
the use of a conpound of fornul la) or (Ib), or a

phén yeteeothecaipest the nepitatnl thersa$ provaisd aeheinmcdetidaheamposition as
t manuf act.ure of a medi canment f se j.n, therapy..
defipgidreganeeRprne ¢ rempPUeeH epat o PLatGrlilois Sripfine Form A
"t REbRMM1al1aS Ry sREMIBSmL A mBARARM! BXleSSs ghial@ $8ant $829E0f Form A
are specific indications to the contrary. The terns
presenthby pasticnlpcthergnig graakas thgne?t PebomyA. Sadighlgriydhere is greater than 97
o, nConst rued accordi ngl y, he d nventd on al so .
7 PR BB Brtbvainen 0f CERREY no B By srentr than
99 %8 @athi St Maftibule® tiker®af gredter ihan 90 St eMeRf P&ticularly there is greater
thergpeutically effective anmount of a conpound of
thant98ett Eorm4) or (1b), or a pharmaceutical ly acceptable
t it @hTanEMme AL SR fifed Mtk fr Y LR BF Formula
(1b)phasmpaacXR D pattéry campeiping Ipkakssaa Rithéth €x-elof4184n &.288, 17.935, 18.011,

fectjve anti-cancer agents which property is
205@3@?@%@85%0 arise fromnodul ati ng or inhbiting FGFR

actyh i E¥theACRBOInG: YiHkhe isch'mﬁiéﬂde§ Afstdlfi RSr8S8Pt compound of
i nvention are expected to be useful 1'n the treatnent
Forrpila d1p)dms e arXRbdiatan condistigqresknedi-titedial 6hB8Ar5.288, 17.935,

s RFehRb. S5l SLEOIPYINR R e 152 10 e

aniial firtheP @@tho@fmdt Chetd BpARMed a crystalllUorhN8f a compound of
nmpounds of the present invention provide a method

co h
Formylp (th)duyinggncshParattematomprisinggsdk vt 2-thafaliht | ol &%) 5.288, 17.761,
- e C
IR e B e e b e
i Nk i furter @bb@EnRnt,Sthefe & pRvRRUNG cofstdlivg: ForeBE ia0fompound of
is expected to possess a w de rangf of anti-can%gg

er 25
Forrgyla Bt haxingzpg SR Pinagein g B nsaks 3tr-theppinihodl $9en288, 10.483,
S i nGger [ dj buit {
3B LR, LS CHE R o2 198 L, A POps L s T d0.094. 19,628,
19.669,£100518, 2063 A1t7655223@E CLF661 1aT93andd¥®oand of t he

inyention will possess anti-cancer actiyvity _against
thésé B embolne. Pt P B ek pEeiaing gl % compound of
Forr@aR oy 1chvifo SKREY fRR1 cérﬁ?ﬁ@ﬁﬁé Eéhkwa{ b-tRASTRSIS54184) 3.642, 4.357,
activity agal nst a range of |eukaenias, |ynphoid
5.28fal 28000650 4% 19a183d 11 GRS U s8 S uld) 1ds 13078.at40%onkes559, 15.671,
and sarcomas in tissues such as the |iver, kidney,
bl adder, prostate, breast and pancreas. In one
enbodi ment conpounds of the invention are expected to
sl ow advant ageously the growh of primry and
recurrent solid tunmours of, for exanple, the skin, W

NN NN ] A A= rwNeoNwTr| 7~ ] A= rrses A o o I |
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5 prostrate, breast and nmultiple nmyel ona. Thus
according to this aspect of the invention there is
W@e@oiishse a conpound of the forrmula (la) or (1BJT/GBR00&/050684
pharmaceutically acceptable salt thereof, as defined
herein for use as a nedi canent. According to a further
aspect of the invention theme is provided the use of a
compound 10 of the formula (la) or (Ib), or a
pharmaceutical |y acceptable salt thereof, as defined

16. 1ber ©6.179.n14 e, meufiaqtiue, 9 od) gl '76@"139%)94‘ OF9 41%e 191667, 20.513,
production of a ' FGFR i nhibitory effect in a

20. 7ﬁér%tﬂ5@aaé@4 &A1 108l 251N 23$9Raih.257 and 36/%(90r ding to
t hi,s ntion.t
of Aap Or?trlp%ﬂ}te %;th w\ﬁg?%ecetlate Ilg)t ﬁlg rdS Efﬁ%ﬁﬁ) on pa gegn fta | presented
herephig hoB@eét doggthled 8 abeitaRfoe figdlct idfbefiidh se@fendpik] M@@I Snyder
herein in the 15 manufacture of a nedi canent for

R L ‘ntiadactiproigueRiay K oprdenRiffinetometincohndV e & Sqar18a1996) Therefore it
st L0 e S TR POBRIE DBy
provttdBeXUSﬁp@deei d’iﬁt’ﬁpﬁ)@mphtfefnstlhﬁltfcortﬂuheiXérhgabowﬂet(dlfﬁa,cthﬁ patterns

ically accept bl.e t there f as def i ned

r mce S

deSCﬁeeeﬁeretnn hearsiarinscrione Sefmeurfeédlrl& SPEHRES proy1dingeXyray powder

dlfﬁtaafo L}i’a@t@m stéHtlaH? Itl%rkgﬁfe as AbsP ﬁ@éclrllb@& Herkhy r@g&son skilled in the
angi ocar ci nomas, col on cancer, ari a

art orf éfntaefrpowldan@lff:aml)e rls abletkadgs ths sulbs]amtabrndnlanty of X-ray powder

dlffl‘gaf} . grgn:s %fc’l{i vahl p §tan%L&£t%fe&E%&g§] 2 angtoé various factors
for REAPRIMARGrRRACEEHS resBNHgRFd BN s ROHKtREHAFBAY (sﬁéH dsbquipment,
tumours of the skin, coIon thyroid, |ungs and
samplg AFGPALAtIONOE &ecmrtr@mtemsad)f dntchsty me@ms r@ﬁultm@ from measurement
condl? ons andogt]rrlt fée r&naration’ f \f t Ve 1nte1|'1151t Ealdnsd S TC qtinz 5frorn
Pre“rorfn A %? 5 ? B), Ya ﬁarnac&ﬁrcaltyg

vari@ne pi ﬁbé 6r Iﬁoﬁlﬂ-tﬁnﬂaﬂeﬁsﬁp@ét,rat@@ df%@ltsﬂﬂﬁ aR@ kel positidntofieeflections which
gﬁoductron of a FGFR inhibitory effect in a
can

pifeorddotibe Pessissdcight atvhigh Heerrample sits impheglifdfagignicger and the
t [ t he use
Zero c? 1gra§§1ﬁ§§%1le] gﬁffr%ptgﬂt ga{ﬁ%iu ﬁffar% §I?arft§ ?f)trbh)g i 5
p h Ethﬁactﬁpdmttda loff Yoramteih)pdt @byhdvic actieryeaf phaaﬁacd:aflcaigdn particular
reinin production of an antj-cancer effect

as rtet%r o8 trlterr. qtﬁ%p%eetwgg, a 'eﬁAe“earIatltedTe@trneaﬁ of @
proli‘fet‘e{lbeeéndf %Efﬂ'r&lf@lfat&@ ﬁlsezﬁeﬁ%ﬂ(ﬁ’ﬂfbnst Q&ﬁﬁ‘oléssof R¥HRM] ﬁiﬁﬁitde the

he use of a conpound of the formula r (I'b),
ﬁﬂkempgamnameutlcally acceptable sal t thereof as deflned

o) Nereindn the Lregmmal ot 1ol anors.  api L) At WD g
ovargfoﬁ)a?{cﬂe%é” %983?% 1L6BRA094Q5R6850n, 1R roﬁpirﬁrbkﬁﬁ ncer,

ovari an cancer, |ung cancer, |eukaeni as, Y h0|d '
(2) rralhe@htan@teee tunpRrk of tgotn@hﬁyielrrteﬁee incivding aeris yarhocytic leukaemia,
) krdney, bl adder, prostate,
]30% ﬁ%ﬁ@ pancfé%égn prrnary and recurrent solid
(3) tu h@rﬁiﬁ@p@ﬂ‘etlé henciks of m?@lbf@lﬂmeta@e{ lilgling @S a@¢hronic myelogenous
ovari es, 5Accord|nﬁwto a further feature of this
leukaerpias endproprglaciijelsukemigher e i s provided a method for
pr :
(4) B A0 Ge Aelerthirhdl didih, Biohu By RlockBoly 14 B AR R rcoma; and
(5) copfirr samsovad maudihg ricfagoina, satidoranitoedtocanciadrheateurodlastoma and
amount of a compound of fornmula (la) or (Ib), or a
'Bhar maceuti cal |y acceptable salt thereof, as defined
hefebft ctPRGReRthE gorhﬁoﬁdg BF 1ReAvdnBah er%s@tful H‘t’h@ treatment of

aspect of the invention there is provid a method for
tmn@ﬁcﬁﬂeﬂﬁ@khntmmmtmmhnc@meeﬁdenmﬂﬂmnaemamnrbIooded
animal , such as man, in need of such treatnment which
conprises admnistering to said animl an effective
anmount of a conpound of fornula (la) or (Ib), or a
pharmaceutically acceptable salt thereof, as defined
herern 15Accord|ng to an addrtronal feature of this

g, Y "

glio
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met hod of treating nelanoma, papillary thyroid
tunours, chol angi ocar ci nomas, col on cancer, ovarian
W@ 2000853592 ung cancer, | eukaem as, |ynphoid PCT/GB2009/050684

mal i gnanci es, nultiple nyel oma, carcinomas and
sarcomas in the liver, kidney, bladder, prostate,
breast and pancreas, and prijgary and recurrent solid
tunours of the skin, colon, thyroid, |ungs and
ovaries, in a 20 warm bl ooded ani mal, such as man, in
ne@lu@fthé UsrBscdnt @AYHBIBA piblighs GOosBMpoiAd &drdriHud SI?J)”& (Ib), or a
to said ani mal an effective amount of a conpoun

phamwpwm@lﬁaageptﬁole(Sab)thmofaaqom@:lmi@ﬁmd @anﬁwmah@remt abl e
sal,t ereof

as éecggter PR ei%rlstlﬁg aﬁ]ﬁc ﬂf {Plﬁ @Feese nt Smxiﬁngon &lée&e is pr0V1He({ a compound of
the iﬁhﬁﬁlﬁ@lﬁ? Wi i(H)! oﬁ@ﬁf&@ﬁahéduﬁﬁalmc@bpt%l&@zﬂt hefeofl a6 AdoRRddKbreinbefore
of

ormula ( , or a harnaceutlcally
for vse éepiaiod of gegfan@@lt ohide fnan ag apERy hedy hietheranyi n
as
o %gg Fﬁﬂg? Q§p‘§"?€ uthsej)rQJ%ﬁ{ lﬁ%ﬁ Eg‘?lh%sntﬁ@ g&g&f%béi)%p%hha‘ 6Pformula
(Ia) ion h]lbj drarphaerhfie@aticdlly &c&l}ﬂih‘re ball’o agleeremndefintd Bubb madufacture of a
In a further aspect of the invention there

nmd#§mﬁW&@FB§Hné YRARY- maceuti cal conposition which

COMPFHeBRte’t &focHP BRRGht 9{)6&1‘?&1&5& Ity {é‘m("ltlﬁ‘)fagjg/i a(sb tfﬂclu&rs

phar maceut | cal [y acceptable 30 salt thereof
"progleylaxietiutlessehaere are sa)se;ﬁc irti¢adionsviat the aontrary. The terrns "therapeutic”

phar maceuti,c acce | e diluent or carrier for use
and RRSE ARG E o R SE s rtanbBlr ot oot in a

varme bl Ragsitaldd hrRides Yehetasd dBfbatiny\@ncer which comprises

2009/ 153592PCT/ GB2009/ 050684 - 13- In a further
admipsgiering fofa patient inweed thereof héresaricstignllywifigetdveaamount of a compound of
fomg h {IEE&? g‘"}hia p?lflr'%) %%ﬁttlcl(a %)acceg‘t:a%le s%ﬁr%f;lerlrrleaonga erelfq%oﬁned

aceephakl f@ul&ﬁﬂhht thbes@pbundagletiefd 1ﬁe1eve hes@it thviefition, or a

association wth a pharnmaceutically-acceptable di | uent
phargraceigically peqepiableselt Thﬁr@qfearf: cHattERntigRrneRs g hich property is

Y, r
bR LKA AU TP U A Q531 LG s compounaso
the prysephiiventioal drg ogecicdso berusdfulph ehayeitmont, of daseades omdlcal
nd sar s in the liver, kidney, bladder, prostate,

condifiensapedisiad plone PRy GFR ety yheﬁalm@ei%m@hge esHitgproduce a
FGPﬁ{%ﬂﬁ%ﬁt%rféfféchﬁl Sth bR anikRY i d of WRBSraRFeRvari es

in a warm bl ooded ani mal such as man. The conpounds of

f offhus the (cbmpommds(olf Ihye Iansbnphwcmﬂvmvmmalmeﬂautﬁ)ptramrg cancer

ed on their

charg Ry B i b FERor st TR R Ry g iaod to podice an ani-

candeP SfTERR &Rt at &P 10 ScOPMIA Phitt b9 Mhd MM bAFGER or mul a (1 a)
or (Ib) compound or salt (active ingredient) is in

as Soeh arompowsidiaf the iphentipade exnestdity Pasewt \mgile gange of anti-cancer
prope %ﬁ% \éggétivaﬁn% %?a%tlho% Iﬁgc?]iﬁr%gle u ?ie%leo%gérggd 1% ehuqR n ca%cers
inchghifigpbutset fifnded @ Bibadt doch&ieMrémte a&ﬁlﬁhulltlple\/hﬁy@dﬁhh Tﬁﬂisﬂlms

0.05 to 80 %, from0.10 to 70 %, and or even from
expe@tqidhqt@ ogglpl)gnd/af th@ﬂnsg:@{lplq, will g@qsg@,a@ﬁtcan%gr factivity against these
candfyf q?ﬁtlﬁlg&ﬁtlgﬁl e%fe'c&ﬁﬁha@ %' B@I‘f‘(legf g0 P}e%tﬁl Iilventlon will gossess

conposi tion. I nvention a rovi des
activatyplpaineec enpe oﬁleulcacmpms il§tmphanctmahgmamlcmg amd srdmpmmdrscmch as

formula, (la or a r maceut i acce tabl e
carc RS b masjg e é.swhoeértﬁ%@&emlf e SRt Pimass prres) and
pand?EA! TRERULMER im¥nAGhHBLAN & tﬁgiﬁ%ﬁ’ﬁﬁn ard 'eJqu%fgd t85low

carrier. The 1nvention further provides a process for '
advantegepusp theagrowih dfprimap andreceutnt salid RAnaongh Kirtexamplsf the skin,

the invention which conprises m xing a conpound of

formula (la) or (Ib), or a pharmaceutically acceptable

salt thereof, as herein defined, with a

pharmaceutical |y acceptabl e adjuvant, diluent or

carrler The pharnaceutlcal conp03|t|ons nay be

L S N a N a
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-14- Sui t abl e pharmaceutically acceptabl e
excipients for a tablet formnulation include, for
we@x@apsas92 i nert dil uents such as | actose, sodi BET/GB2009/050684
carbonat e, cal ci um phosphate or cal ci um carbonate,
granul ating and di sintegrating agents such as corn
starch or al genic acid; bindiing agents such as starch;
| ubricating agents such as nmagnesi um stearate, stearic
acid or talc; 5 preservative agents such as ethyl or
coloR! APMid, @uﬂ‘@é‘i’h@ BYRERZ 0818 paAlRdladtshiciPdd s oSte MnyRftion, or a
ascorbic acid. Tablet fornulations may be uncoated or
phargpaceitaly aersptably sat dhefrgoft dreiexpasiash tatidybiatheanowticdfithese tumours
ubsequ active ingredien
whidh % EERe ALk Sk PRl R S P by HdnDl Bependen
on FEIRRDdr itfieyr @B @iDindapRRal dbkding Br Sldnkige, ceAsia tuMeIMOf the bladder,
conventional coating agents and procedures well known
prosirate; brsagiepd mpifgdepwsiontdons for oral use may be in the
fo L l:
| g uiosA il R P BN RRaliy W kel BEk bofpognd of the
fornexadn) e (Ibplot i phueecbaivatle acaplabl o tphas@had éfmed herein for use as
kaolin or as soft gelatin capsules in which the
am @flngredlent is mixed with water or an oil such
as AREesAH g {81 |ﬁ1rthér%ﬁ)é%t BAfhe 1ﬁdeﬂt1?]19fhe{:é is é?ov%éd th@%be&udscompound
suspensi ons generally contain the active ingredient
of thici foimhyla Plevde (b, drerphatibadcoget lysiccapitatic sﬂiiethcneofms éeﬁned herem in

the 5 @end:‘h@?ﬁ ent s SRt Sent S 58??& ﬁg S’IEPziPPttﬂno%f & FGFR inhibitory cffect in a

Wmnhnﬂ&g%ﬁghgﬂﬂ@ﬁa{QMhﬁglIulose sodi um al gi nat e,
pol yvi nyl - pyrrolidone, un1tr%%acanth and gum acaci a;

di g%;@éwsimggto lRis wefteet mhag@ﬁntsots ele laquvebdttlnﬁ wpeorf a compound of
the fco %l Qf@ K rr?feb)?pr Od Ct S c(:)efutlg },}I)a/a}cc%tgbrle saIf { re)o Iae{“medt Nerein in the

yoxe ear a
manﬁﬂt@ﬂﬁié’lﬁﬁl m@&lc@rh&dl-fﬁlt Ssch tiRt fryd@sfion oK bl @nthiﬂ&ef ﬁﬁg:t ina
chain allphatlc al cohol s, for exanple 20
“@“ﬁéﬁ@%ﬁ @@@@%ﬁﬂﬁh%ﬁﬁybetanol or condensati on products
of t gk
Faf TOUhES RS AL AR R e SRR b Bora
com@mnm dfahe formabl @), (Iby, oca phienmaditioallpaadpiable selt thereof, as

et hyl ene X|de th I ng chain a |phat|c alcohols f or
deﬁ@éﬁ}?&l@ it 8%9 %H’é’é&?ﬁ@é{l bhse 1B ErYBRUAL nhanoma,

paplﬁﬁxqufrfoi:d t‘aﬁloﬁjfsh}ﬂllcﬁﬁ%l@ékgﬁoﬂ’l\ést BolBREAARL, o@%zﬁ{ Snf§y lqug@ancer,
atty aci ds and a hexitol such as pol yoxyethyle
leukgomigs.tlpmphwmd mﬂhgame:,lesomuizcﬁﬂ@mrydlen@ataromomammd:sascomas in the liver,
..ethyl ene oxi de wt rtial es ers derived fr
ing e PRl s 50 B ele il SOirS Stifiurs of the
skin SIS, tRRo D RAGS 8t Svarithle agqueous suspensions may al so
contain one or nore preservatives (such as ethyl or
pr dyerdmerty drfosthtreanpesapbthe amvcintion thysmis prqddeshthayse of a compound
of th% 1921 I gfh) CQal Tl | arﬂc% f ga(:flﬁ a%be tab‘rilé/ oMl t'hntgotgl %?1 Héf%ied herein in
{ éﬁ Fsuc PSUCY oSe,  'sqeéhari ne

the Iﬁbdﬁiﬁl@ﬁ rotfarm)FR ﬁﬁmlﬂoyy eﬂﬂ&pmwmbmyie@ enifraf sachak ethnby
suspendi ng the active ingredient in a vegetabl e oi
( sécRoTingAP Alippgpest of the nvgrtiey therede pigidedithe wie of gcemppund of
f
the hﬁﬁlgi? a)) 02 dﬂ)ggé]%?%%?n%aéuné?ﬁp C%ﬁ%lglb %HJ[ ﬁile% ol %fg r(]ﬂeﬁﬂed herein in the
prodagemt ofsancintiacmnbearesisatxin a Widm-blooded animal such as man.

2009/ 153592P 1 091050684 -15- hard para
fypForginedpg furt Emé‘e%w. e igusiitonsthere s Bt ssaPe ghe oS
coma&%eoft@@ﬂ)rﬁmwwdmb)ae@ybﬁarﬁﬁxe&feamﬁg&@ HOIRERHIcD s
pal at abl e oral preparation. These conp 05|¥|ons may be

deﬁlrmddzeefnn adthbyretam@nadﬂmtelawrn@fpaadlawwthymad hagtrs,ohohingecarcinomas,

ascorbic acid. D spersible powders and granul es

sui table for preparation of an aqueous suspension by 5

the addition of water generally contain the active

i ngredi ent together with a dispersing or wetting

agent, suspendlng ‘agent and one or nore preservatlves

. . o o
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25 have been nentioned above. A sterile injectable
preparation nmay al so be a sterile injectable solution
WwW@er0094s35eNnsi on i n a non-toxi c parenterally-accP@/aBR@9/050684
di l uent or solvent, for exanple a solution in
1, 3- but anedi ol . Suppository formul ati ons may be
prepared by m xing the actime-ingredient wwth a
suitable non-irritating excipient which is solid at
ordinary tenperatures but liquid at the rectal
coloh @RRRF viFigh @iderMilnl ah@k SEQERMR! Iynhﬂhowﬁalgﬁﬁhbh@% tfhltiple
rel ease the drug. Suitable ex0|p|ents i nclu
myctagnghisinogwe ead bucernaes anke balrylddngy, bladde pr@eﬂa& breggdand
2009/ 1 3592PCT/GBZOO
Panq PRGBS 304 fERT5E 58?82%0“% ohihsshis C‘“&@r tgyré?hd lungs and
ovar@gueous or oily solutions or suspensions, may

generally be obtai ned by fornulating an active

ngreeerideiet towi furthey feamipeitthis agnect Qfdb¢ BapRonheis i prsvided a
I |
et 0%“90%1%0‘9%1%%5 U 38, YR 2B R ST s g man, in
need ofsutt tradtinent Wh&h bempfisds fadnficistoriog toasafd arghyl 4h offcddde amount of a
compgl\pfdgfgg[%&tgg h ng éﬁ)?;é;é%h%%ggeu%@gg}ggﬂ)&dIb?ggagt:tﬁlpreof as defined
herefPMPr i si ng elther active ingredient alone or diluted

with one or nore physiologically acceptable carriers
S uétmcasiiﬂ@totacfsﬁher'lfbﬁulpmws’s afpert cbfrtlwfnfvbmidmheﬂesis ptoenled a

eni ntI retai ned i .capsu con a|n| for .
ot piodugng ah S5 St VoS PAUPOUGHT pgpalidyct gman. in nead of
suchWedafnénttWHiBPcd i1 e§ b diHRYdt&Gthg 1§ tgsla affind1Sin WEREkieQmount of a

insufflation of° the known agent sodi um cronogl ycate.
compomsoiformbi (Rbor S8 atasteemacsHtiEylyiashent eile ol Breipoes defined
in the formof a conventional pressurised aeroso

hmfgrranged to di spense the active ingredient either as

an ARe61 sy to @A At ditivhdl FedtimreIf Yhid hypeeiest tBOInveEnt@n thé@us rovided a
dropl ets. Conventional aerosal propellants such as
methgg) %fttrera%nalsleram@m netleay Hyseie saposhschglangipgarsgpsrolon cancer,
u t i
o R oA BT b M i B S ALK AN A blbloms,
carcinogragdnepdrcomas in thddverf kidtdyebladddroprostaicobreast and pancreas, and
. formu) ation the readerj;g referred to éha pter 25.2 in
Primypy Hfresurgnt s BIRSIERe Nt colamarhyesidniuagy 3ndaric w 2
warthi1Ssdd afef?Ri1 " TRA aQﬁlaE-dihtn‘aéd 8f suBR e GthnenPRHBRBMpRS&SRIministering
1990. 20The size of the dose for therapeutic purposes
to sapd amimabarpefiicndivo imohet dfraveentpoond vrf anht(i[ﬂ)airl Ib)aray
accordl t ure of the
pharii o BRat il R it R el Tor pati ent
anth h RetHep WiRcOdf tREHVBAtRI tﬁéﬂe%‘pm@ﬁﬁ@ lahREndcCutidll bomposition
known principles of nedicine. gfneral a conpound
whighf comélsrssw e(vmp@mdwf ithe ﬁ@éma]drﬂa)l%‘t( Jedr spharmaecugicelly gopeptable

salt %%fc'e%f as ere gnlg ?Ssom tl(?(n wgmg )P rrnac @c%lly ALK é)tta el((i) ?uent or

actT ngre per
cam@t w2 Misé fn the gwdrue@bn &f OFGFRI eﬂnbh@cﬁrsaeffebm/ewernntm@odbal alnymal such
dose will necessarily be vari ed dependi ng upon the

aSM¥Bst treated, the particular route of adm nistration,
an
Ac 21(1)% gﬁ}%ﬁgﬁk é/f tﬁé 1ntvgt?tl &Jotéea}%Zsc'%lg@i(%g a%?lglﬁa%g%% gl Bornposmon
whlctm@nnjmes a tmmpmmdwlﬁ cnher ﬁmhnlee(la)mg (H))yompltarmatamlcally acceptable
eneral | ower do be.a nrnlst

salt dﬁ%’ 18 1, PSSPeAkiQn Wgﬁéﬁ’yﬁ%auneﬁ Mgccqp c({{lluent or

carrfeX ﬁﬁ‘ﬁk@m the prddOEAGHVENAUR AN BebBh 2 QParn@bI80&R! dnfinkiNGich as
range, for exanple, fromO0.1 ng to 30 ng active

manj ngr edi ent per kg body merght will generally be used.
Simlarly, for admnistration by inhalation, a dose in
the range, for WD 2009/ 153592PCT/ GB2009/ 050684 - 17-
exanple, fromO0.1 ng to 25 ng active ingredi ent per kg
body weight will generally be used. Ora
adnrnlstratlon |s homever preferred For exanple a

o, S
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5For further information on Routes of Adm nistration
and Dosage Regines the reader is referred to Chapter
WQ@2009/153592/0l une 5 of Conprehensi ve Medi ci nal OPENGBRIVY/050684

(Corwi n Hansch; Chairman of Editorial Board), Perganon
Press 1990. The anti cancer treatnent defined

her ei nbefore may be appliedigs a sole therapy or may
involve, in addition to the conmpound of the invention,
conventional surgery or io radiotherapy or

cheMp A RypectIGhe MREARINBERRY proR et AGIhHER eMEcaP Eomposition
nore of the follow ng categories of anti-tunour

whichgeamgises ¢ oonpamdad ﬁliqoﬁoﬁhulfae(liﬁtqr\(ﬁf)aﬂlt 4 nl@djlp)lrdg@slttlp@lly acceptable

nations .t he
st AP 58 eGSR R R0 A S b g Rl RirEbls ghuentor
carriel friuBe inaka@kie@hrthi 6 mélandap papillary by i@ phaspd)@Rdldegiocarcinomas,
nitrogen nustard, nel phal an, chl oranbucil, busul phan,
colon BaRGERY BT AT S Ta IS FRRGE oA B, lyarmhprﬁemalwamlé% multiple
a
rnye¥ HS% F%ﬁé@{&ﬁlaﬁ g{?cﬁ g&sib{uﬁ% IHZ‘*?‘.'“%O?%E*}J an dﬁ%ﬁt‘é{te Breast and
pandrédst aﬁdpm&ﬁ-y aﬁ&fré'wt‘ﬂ‘eﬁmhé turayiire sf the sarnabmlnmsthgzield an@s and

hydr oxyur % %ntlt r antibiotics (for exanple
Ovaraeﬁﬂwm@rl? Predde |amaéa 87 &Petn, bl eonycin,

d OXQE @Q{ln blﬁlds g@ M&FGIQ) oﬁﬁbf Mﬁf l?r{aﬁnadeanéIB/' éébébtable salts thereof

m t onyci i nonycin and m
maydetused Om)the:r oefgeblttsm(lfgonerebbahqahctnmsmrad al ﬂha f@imdst 4 pHaemaceutical

20.vincri st bl ti ~ Vi ndesj ne d vinore
compt oo ER [Heidapi o ar it stpar il doaltosisk Mraediony'R in
assobifdﬁblbbv‘itﬁraﬁ)h’arrﬁ&@uﬁé&l’l |23 QIPRALAS £l vk, Rii fuBhitor Ch@fer €RBPAIdEg on the
epi podophyl | ot oxi ns [i ke etop05|de ‘and t eni posi de,

modgef admimsiratipp,gbe ehesfmaa@wcelaﬂwmmsﬁlen inrA)y; cogripirise ﬁnoﬁs(i Qt 99 Yow
oo RERINS AP FmPISLFRUE IR L AR By TR 1005
%w, cTenyd ﬁi@ﬁ)ilenﬁ nllipRrEhOgeISy @Etght eotadTpdsed 3b total cornposmon

bi cal ut anmi de, flutamide, nilutande and cypr ot erone,

ac éfﬂlatpéeﬁentmmqtlaﬁ £l BFVAdes agthapiRqutighd FPEPesifiguromprising a
comge)(lﬁmpdﬁoﬂﬁﬁg :) of (Iﬂ%,e&%rﬁ{aﬁhé&uﬁ&q ykﬁlééegﬁe%lé g@lt thereof, as herein

rogest ogens (for exanple negestro

defi@ado mpdsaseatianhivith & pha‘n(aﬁﬂltlcebkﬁmweptahh adpashtt diwdneor carrier.

Ietrozole zol e and exene and j nhi bitors of
%&W@P%%P%@&hpf%ldﬁ? A REQCEYS ftaéﬂlemnaré}taoamf AvRRSE el

com?igsﬁﬂ;&i?igt%? FnveXASHPH Bich compribdstRk el Anhpouh 8 3F Rk S(1a) or (Ib), or
a phainasetic@] 18 anesprapleenbdhorgfand hareio defin¢d wWith-nptamhgupeal y

5-tet.rahydropyran4-yl oxyqui nazol i ne
scccpleBlsihBEn] i 3 FEHES bat ont App! | cat | on O
01/194 3fdrmadedicht AnposMiong %9/%531519@13@%%9&&/ @20&Bthe skin or to
-18- chl oro- 6- net hyl phenyl) -2- {6-

the lpuag e@fwwmw)stnﬁw )‘anpe*gazaifﬂrelamﬂqohzwmtswpe@ylpnm di n-4

hept%fl'\l)éo g@k%erqlso %Eg d ov%&r%ﬂlltgo%(cg%ggtg' &l @gﬁ g. bgnOJal

admiBstalkibe pi tledbim@setabRby, biagsakes, sytlps, povdefdst @hnules; or by parenteral
inhibitors of ur oki nase pl asm nogen activator receptor .
adminirieaiion i the i phedntians ob sysppaTivagey sSubCtgyFons .aémtrbsftgatlon or
f X inhibitors
by 1t e R B o Ol i G TR Sl Dt or
r ed"hpt:onnpemﬂmﬂmﬂ itlesing érafonengynisd ebtiihed byrtonventddsial procedures using

conv%ﬁ{ql)rgag aéat%{g%?t{ 13: W%léqﬁgg ﬁ%n:or\]vg]rn% élit ne ANt ngoErn%:osmons intended
for TRl 'n{ﬁ?tbo[léﬁp IS tambre? Bhe Moé%lcﬂﬁfﬁ‘é’t ﬁvefe?éfﬁﬂg ﬂQ{‘Iourlng and/or
growth factor receptor antibodies di s¢l osed by’ Ster
presetvatave aglnist i cal revi ews i n oncol ogy/ haemat ol ogy, 2005
Vol . 54, 10 ppll-29); such inhibitors also include
tyrosi ne kinase inhibitors, for exanple inhibitors of
the epidermal growth factor famly (for exanple EGFR
famly tyrosine kinase inhibitors such as
N—(S chloro 4- fluorophenyl) 7 nethoxy 6- ( 3- nor phol i nop

o —r—~A N NN\
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20 the hepatocyte growh factor famly, c-kit

i nhibitors, abl kinase inhibitors, |G- receptor
W@ 20wgbism | i ke growth factor) kinase inhibitorBCT/GBR@®PAS0684

ki nase inhibitors (for exanple AZD1152, PH739358,

VX- 680, M.N8054, R763, MP235, MP529, VX-528 AND

AX39459) and cyclin dependeny- ki nase i nhibitors such

as CDK2 and/or CDK4 inhibitors; (v)antiangi ogenic

agents such as those which inhibit the effects of

vasgihaé pRanfBERiche) hakp@bRWkBipfeatt foF a tdbi@ forgrAdtRIngnclude, for

the anti_ vascul ar endot%elgal cell growth factor '
exarpple, ibod filweniasich amidstasAvsad inhdavponaia cUEGR phaspivtopr calcium

tyr.osi ne kinase inhibitors such as 4- e o
Carb?‘i%t%r%%l-l T aﬂ}g rdbsélr#%ﬁa{ﬁ%% 9%6_11?%1113@%90;1} PPy BI st finding
ageﬂ&\%sl,{g?)ég g%gd%;’) Kib}idatinpeaehts RecH HRAdofdsiubXaeiRite, steanictabidror talc;
presgrvatave aggaisslich getthylior perpy] B=hydwxybergontet sehapti-qadanis pech as

i-di, =11 r [ [ o 240 .
sscol i h O T B PR AT P e CE P Gl i PR i
disirB&ram@Ba)d tan subSkiukAd8bsomion toif thelyctiVOIntddodd ddthin the
conmpounds such as those. disclosed in International i
ga“@é‘i@ﬁ’t‘“ﬁ%ﬂt’i E 4P BRI VIS T &2%5"% ANGPY BHNCBEIHSSG 1N GiEhopeRse, using

P s 6 and WO
o e Rt Sar Ry HPRER nechani sms
( f Glomgwaitphefor iormd nbaimay be i thic tfams otiard gtlegn capsaleh $ which the

.function and apgipstatin)l.. .. vi) vascul ar .
actEARGETRG: AGURCL L0 eh et i uents o5 Exahplt S carbonate, calcium
phospRRIR Y RES oS &4 me%tlatﬂl dapbeNiati n8Rdhe Reti®Mheredient is mixed with

plications WO 997 02166, WD 00/ 40529, WD 00/ 41669,
wat@ o 071 9pcives, pewiteR Dguid parfidn.\Woobvg 08213, (vii)
T STRORHFRRR SPgel e UPIR SetIoPE A DAy povaered om
toge@RPIithdMe dRhord Asp@tinSARER, such as sodiMin dajbogemethiyterialpye,
proaches, including for exanple approaches to

a
methygwlla&se,atwéquaﬁfopgamégylg%ﬁoS@ssoaiw Q atgypglyyinyl-pyrrolidone, gum
rant . OF: . [ : .
oo QR 305 B0, PGHEr CORRT RO REARA QI8 TBaion
produyts @ an elkgtamorals evith fagtpacids ok exragee polyax diadter dstadrate), or
i troreductase enzynme and approaches to jncrease
conqeaEaHORPreBIck ﬁ&lké’itn(? QBfHeivHih E S 8 P B9GP Rp P SHemple
hept_@@ecg&h%rl'ﬁnéyx's}getﬁl’fo?,' HABNES AR rb AR @PYeth ABE oxide with b¥dtial esters

I mmunot her apy appr oaches, including for exanple ex
derivddvivora figityi avidsi and adppitolachless padydnethydeae sotbetol monooleate, or

condeFHRRSET G Pl R T RSB B oot
hepthddc@bthlekdokyfetol BraBHIQEY i FTBEIRPHRIRY 16 Qe with partial esters
stinmulating factor, approaches to decrease T cel

deriendeliqyy fathppsidssad adicaiolrgch papalyeordylinmyariobaioneolsaie or
confRsibh llgl A 918 fle el c%ed&rﬂ?ralu{iﬁlcesge?l <Ilies'v.eg %%%)ﬁ‘fg%élds and
usi ng y?ékl P cted -t Ui 1YY

ne ansfe urce nes an
hexiapphipALTdes, foiséxaghpddpolydthlyiehy irbitanhomikiags Tha@queous suspensions
Exanpl es The invention will now be further

maySOGOREHORG UHIQTEPEISETEEVEsd stdhersiedil gpiegy | n-hydex ghangeate,
o A R sl o), E5R LS RS andor st
agemp@nai asmusrosersecaharing edaspaittarad). r oom or anbi ent

tenperature, that is, at a. tenperafure in.the range. of

15 DB ESipp pay Paiwrreﬁ%fi bt PORER ﬁj@&ﬂ%ﬁ‘dmsv fentina
vegé%é‘tﬁé’ g Pdieh TREGMAERS BT élWeFH?QE&hm%\bﬁRﬂ rcé&dn‘&ﬂof?f orSR &Rt ral oil (such

was carried out using a rotary evaporator under

as liged peedfipr €bs ail e sy s6OBaBMryRAscaingin 4 {5 c3dmeHgeniiuch agbeeswax,
bath tenperature of up to 60C, (iii) chromatography
nmeans fl ash chromat ography on silica gel; thin |ayer
chromat ography (TLC) was carried out on silica ge
plates; 30 (iv) in general, the course of reactions
was followed by TLC and reaction tinmes are given for

o, . VAN AN A= rweowvr - 7~ es!] AAr=oosrrses A
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-20- (v) final products had satisfactory proton
nucl ear magneti c resonance (NVR) spectra and/or nass
waepmetsxmb2 data; (vi) yields are given for il|BRSI/GBRI00/50684
only and are not necessarily those which can be
obt ai ned by diligent process devel opnent; preparations
were repeated if nore materiigl was required; 5 (vii)
when given, NVR data is in the formof delta val ues
for major diagnostic protons, given in parts per
hardPakdfti80r éefi?f@lcdh%h.@vbéé%nhfg doehisanEt fthsicd BNSut GBMR), aA$ flavouring
an internal standard, determ ned at 300 , In
agenpiviBay 86 addddds pravtidres palateblic otk pagrattionyThesy cempediders may be
S | 5 have. their usual anjngs; Sl uni,ts and
pres%‘i% By Theggidtio e"g';an (aP%S% PR & gé'tc,oggc 4¢ given in
VOIDI§RrsiM 6 lpbWlerl Mhd pran8lclBuitabitdfot Brep¥atioMS S ars pRERbHiGsuspension by
(M5) data was generated on an LC/ M5 system where the

the adpijtoncad et esncre Bypentaia dhqyegtive angrodigntitogathes wig 4 @ippersing or

wor R 5 S SRE I AT 158, RPTRAL t

wettap] dgents @od ssspondiag hgadkskire ageniplifiedebytthede ahehdi mestiaredtabove.

(for exanple, using a gradjent between 0 - 95% water /
AdditoBpECI U SUSRER SSO BTG PRGNS o ingeshgoay also be
pres¥gt enacetonitrile (v/v) mxture, or using an

equi val ent 15 sol vent system w th nethanol instead of

ac dhophamiaceyticabeonasitone bfitrtiny{echton eregmpode iugienfgrra of

. .gradi ent bet n 0 - 95%water / tonitrile wwth 5% . .
oi - AICTG TGl Al AP TIAE B PRSI Ot pg g ot aachis o
or a hliferMBiC QNAOREDE oGP 1i§ad pIRRR 84 4 MidurdBIrah$ oZ@esc. Suitable

spectronmeter. Chromatograns for Electrospray (ESI)

emupstfy ing agenta mkyrhsg B icyempPlaseatipe Bk-oP¢ireing 2ems sephdhs lgym acacia or gum
Total Absarption Chronmatoegram.from 220-300nm_are .
o b o AN RO G BEOTRR AR IS LN B e oM, B Gy or para

esteB et védftsmviine ficidahiddrik@olt by Pades Mfor RRS&Splalserbitap afohedleate) and
and unl ess otherw se stated the value quoted is the

con(ltemqq)o:p m@}ucﬁs(p?f ithg sped pegﬁal!ﬁgtfg wih cthylony oxidg sufegpatalyexyethylene
sorbitgtpnﬁﬁgcgic%tﬁ(ﬁe)e 1{1581% 1‘?1%61 Yo Wﬁ%vme@ﬁ&%\g{i%griﬁ%g%greservative

reverse ase silica, tor exanple on a
agenpg.epar ati ve reversed-phase colum (5 mcrons silica,

19 _mm di aneter, 100 25 | engt h) usi.ng decreasi ngly
poSYFUPHARY BHEE Y by %@%\V&é RUFRIPUN RPN R 3t giyerol,
prop%f@n@ L1y K kR8I, Afpaaie or Q&&g&? E(u‘éﬁ_lglg% él;){% gﬁ%ﬁinca R

% agqueous ammoni um hydr oxi de
presavetioniffavoureng an(lfor icplottheg fgiint.owi ng abbr evi ati ons have

kl\)fgﬂﬁ%ﬁ%@}ap%&?gﬁ%&@&%&%@%@%ﬁ%&%& fgrm of a sterile injectable
aqudeeli 6l QIspERIdMNRIchansl bdMrmulated according to known procedures using
2009/ 153592PCT/ GB2009/ 050684 - 21-

one QVBOXH afdbhynpsenptiotispresing PEARLtnKagrits opt sppenstingdgenisnehich
havd %%16‘%1%%1\’1\%}1 é%;év?l\!- AT Bfe%ét%liét? {11%9%[15_0%_6%%6@52 injectable
phosphat'e burfered sSaline

solution or suspension in a non-toxic parenterally-acceptable diluent or solvent, for example a
solution in 1,3-butanediol.

Suppository formulations may be prepared by mixing the active ingredient with a
suitable non-irritating excipient which is solid at ordinary temperatures but liquid at the rectal
temperature and will therefore melt in the rectum to release the drug. Suitable excipients

include, for example, cocoa butter and polyethylene glycols.
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S5HEPESN-[ 2- Hy dr oxy ethyl] pi perazine-N -[ 2-

et hanesul f onic acid] DTTdithiothreitol ATPAdenosi ne
waeiophsssphat e BSAbovi ne serum al bum n DVEMDUl bRCTYGB2009/050684

nodi fied Eagle's Medi um

10MOPS3- ( N- nor phol i no) propanesul fonic acid (xiii)

conpounds are naned using pneprietary nam ng software:

Openeye Lexi chem version 1.4, using | UPAC nam ng

convention; (xiv) unless otherw se specified, starting

Matgpical R tiGAERhGs 3t dahsadiatrh @, §els had Bf@dRs 8r difyJolutions or
Preparati on of

suspesyiony, (N8y Een@aliy beolbiamyp he fetwdting pragiyaingredgny wjth4-
3..4- di met hyl pi i n-1-yl i.de OVe .

conleii Pl RS o) ARG G Biongypyggdure wetl

knowa$n thdded dropwi se to a suspensi on of

3- (3, 5-di met hoxyphenet hyl ) - 1H- pyrazol - 5- am ne (382ny,
1. &pmmﬁi}iogqq@)r @épu%faﬁyg b)&_insz\@tﬁ)a%{[ion may be in the forr(n of ar}?nely divided

o Sy P B RS R

powdéd itse Fdodpribd & cfthér atBvddigflicnt AiRnE 8AGHTHItEDWIth bhe bEM$RS
poured into nethanol (50mM) and acidified with 2M

physiglagiselhy encertableicarricThiich g etose-oldhedowias fop insuffiasign g then

' ! . C g S| n, SC I . .
conle AL SRAE T AR SPRARING KRR LRI EbY Ry [ftint o
use With hambbiichadrmienica, soh aeisaped fuir égbutitatidn yof @sskiodnadgkntr sbdium

i mpure 25 product. The crude product was purified by
cro feative HPLC (Waters XTerra C18 col um, 5la,

Si ldogxgyosi%gﬁéﬂfog ia@gﬁﬁﬁfa’tioﬁ %gffﬁﬂa'#aﬁfb%ﬂé be“iﬁitﬁ]@form of a con\éentional

decreasingly po m xturés of 1% aqueous anmoni a an
presagstoacrbsallagramgedgb desptnseFhaadtivo msgredipmtaiithemay anhaerosol containing

ne G R T BB LA S A RR T SRR Q092000
ﬂuo%%ed\hdﬁé’ro&a%bérs@r MPERKYERENES BY Lided bk B RF&ot 8cWdd is €ohveniently

| met hyl pi per azi n-1-yl)benzam de (387ng, 54% as
arrapgodhd dspesiciadnetdred gMRI{EB 9Da@ivikpgredVBO- d6) 6 1. 07 ( 3H,

?é ﬁoggjgt?lefzi.ni%%n%ﬁé% B f%l%%%ﬁhéye%géﬁs %%%e%ﬁ}%#% 252in

Voln88 of ¢bknpsdhensvéBledictal ©hé@HtryMorvdin HanScH; @Hairfihn of Editorial
6.34 (1H, t), 6.43 (2H, d), 6.46 (1H s), 6.96 (2H,
Boagg), Pezgammony Brgss 190. 10. 31 (1H, s), 12.09 (1H, s). M

M 71,864 bMiEdose for therapeutic purposes of a compound of the invention will
naturally vary according to the nature and severity of the conditions, the age and sex of the
animal or patient and the route of administration, according to well known principles of
medicine.

In general, a compound of the invention will be administered so that a daily dose in
the range, for example, from 0.1 mg to 1000 mg active ingredient per kg body weight is
received, given if required in divided doses. However the daily dose will necessarily be
varied depending upon the host treated, the particular route of administration, and the severity
of the illness being treated. Accordingly the optimum dosage may be determined by the
practitioner who is treating any particular patient. In general lower doses will be administered
when a parenteral route is employed. Thus, for example, for intravenous administration, a
dose in the range, for example, from 0.1 mg to 30 mg active ingredient per kg body weight

will generally be used. Similarly, for administration by inhalation, a dose in the range, for
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(S)-Methyl 4-(3,4-di nethyl pi perazin-1-yl)benzoate
Sodi um tri acet oxybor ohydri de (2.25g, 10.6mmol) was
w@eawedsyse2 (S) - net hyl 4-(3- 10 PCT/GB2009/050684
met hyl pi perazin-1 -yl )benzoate (0.99g, 4.24muol),
f ormal dehyde (6.32mL of a 37% aqueous sol ution,
84.9mmol ) and acetic acid (4749nml, 8.49mmol) in
nmet hanol (21nml) at 25C. The resulting sol ution was
stirred at anbient tenperature under nitrogen for 18
exarRFIE! fom DNEmMERSOS nfhadiilX tﬂg&&héﬁlﬁ%eb@g’ibédﬂdelghﬁ\bﬂl enerally be used.
sat ur at ed aqgueous sol uti on and ‘concentr %
Oral pdgrenisiratthnde aowteegspmferredrﬁer exasiplaa fmsuldmrutné@dv\ﬁi fay oral

0 ed is. S§ uent a
aam{igtifioh 84 R Hitso N ScBRE CatsFin RE NS PR e dp gefactive
1ng@@&ufurther extracted wth Et0Ac (2 x 75nml) and the
conbi ned organi cs washed with water (200nl) and
safgr Brdgr wiermation op Rpptes phA dgrgistiation anddospgsRegimeg the reader

is re?e\ﬁeeg tmgﬁllﬁr ARLAY Sﬁil %0@@% feﬁ&%g\fetl\qaﬁé{t}g ?Iéeg{]&g? (Corwin

crude ct wa urifie
Hansahl Chairmbim ofrﬁdimgraaﬂbynd) eﬂemganm‘n Byieth1BOOAC / i sohexane

(0;,100 increasing in 100: 0). Pure
{  dbt et Geer té@%@%kﬂ&%&?iteamb Offt %&ge apRjicgiaya sole therapy or
may(n@ol{ﬁga G )(Jldlf} A to tfte gd)tﬂ?&[h)ﬂl dF 'tlﬂ)cel'h@@dtfbn c&ﬂv):t?t?d?ﬁpﬁf ery or
as a te solid. 1H NWR (

radlmw oﬁch‘enmzﬂherapyl $ucBlhemythe@py dray 112(:112(& c(rfeH;r nnjre oﬂth&éfollowing
éo 3) éirn -241(1H m, 2.61 - 2.67 (1H m,
categOrySs of ABli-gMOUTEECHy™™ 2 99 - 3.06 (1H, n), 3.58 - 3.62

( 15{% M othdr Qﬁlmol@e?a@tvé/llﬁhnéﬂ%las@e &@gﬁ Shd ccﬁﬁblneﬁlc&ﬁ thereof, as used
: : mz 249 25

in mmm)oncommg@ﬁaegﬂgnmmcﬁ@g@e@m plztsn oxaliplatin,

carophid S Boncph . Jp B FLRED plib b GA RSy spen.

temos@dSandide ek ﬁlﬁoéoﬁ)ree(sj')anﬂm@ﬁbbuﬂep (foeeampme gérbeibbir@, and antifolates
15.5mmol ) in (31nl) at 25C. The resulting sol ution

sucm@ésﬂ@mnyﬁead@ﬁﬁhke hilnpipyesiland teephyaattirexed, dagthotrepgts, cytosine

o35 ORGSR AR Ay i
adri@anyeo bde MaHGORlos odubiicig agrideyis), epi‘fhlﬁcﬁgtdam]tﬁcmvaﬁltomycm C,

further extracted w th EtQAc (2 100m), .and
dactOmyIC et R FHATY SIS HBVOUF £° 7R %frexegwiﬁmcaaﬂfaﬂmds like

vinchigti¥ dn@fhsthd MEdeAROMA vindRehiRd SRNhCoilaNe! ta)@@isangrtépﬁ)@ere and

over MySO4, filtered and evaporated to give desired
polO@)ﬂSmhdeorsaa 4g- tmmqwﬂﬂ@snlabltws Loy |e¥¢mpllz cpiped¢thydosyins like
‘ ﬁ% Wﬁ a.i o brown oil ‘ iCh crystalli g%on st andi ng.
cloPeH SN POYEC-ATPRET Sy ROt i?ﬁ‘tlﬁ% e‘B i fication,
1H E?VR CPPB%afc Whlnts GREBLY aftiobsttdlrend (P ok ledt)amoglféﬁr fulvestrant,
é , 2.80 -2.86 (1H, t%’g (91-% 3 (2 n,
torel;glfm)e, rglog eigel H, drefpxif@ieg 7and 310119)(11“2]}1:) nr)antl@dg(ge(QH(for example
H;
bicaR %nélsee utawgde n@lﬁ%ﬂ%@%%ygr%&eéo gcetagez) LHﬁH a%lﬁagog Lts or LHRH
agotﬁsté - dkarpplbogospRéinetidyprorelidr fadr dagekelbr) aidp@stogens (for example
megestrol acetate), aromatase inhibitors (for example as anastrozole, letrozole, vorazole and
exemestane) and inhibitors of
5*-reductase such as finasteride;
(i)  anti-invasion agents (for example c-Src kinase family inhibitors like 4-(6-
chloro-2,3-methylenedioxyanilino)-7-[2-(4-methylpiperazin-1-yl)ethoxy]-5-tetrahydropyran-

4-yloxyquinazoline (AZD0530; International Patent Application WO 01/94341) and N-(2-
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O \ CH3 used as starting material was prepared as
follows: Acetonitrile (2.29nl, 43.61mmol, 1.2eq) was
w@owedsyse2 a sl urry of sodi um hydride (1.75g di BEEGBR@®H/050684

in mneral oil, 43.61mvl, 1.2eq) in anhydrous tol uene
(70nmL) and the m xture 20 stirred at roomtenperature

for 30 mns. Ethyl 3-(3,5-diiget hoxyphenyl) propanoat e
(8.66g, 36.34mmol, leq) in toluene (60nl) was added

and the reaction was refluxed for 18h. After WO

chlofR8%kRApRAHRGT7- @%@%Q&Qgﬁ&lglwerﬁﬂﬁmﬁQQ rﬁé”[ﬁ%lpynmldln -4-

reaction mxture was quen wat er ~ and

ylanymkﬁblﬁzolv\éscaébmcp@n@(édsa@ndnBM%d%?e?é pridsd ihem. TH94, 47, 6658-

S
66 DoRi e R RET IR i ot Bhluiol RGBS atgpinozen
actn%l@rfr@@eﬁ)for\f@l{&loﬁ@ﬂbﬂltﬂﬁﬁleﬁm@H&@@t’ﬁﬁﬂ;e th water, brine
and dried over magnesi um sul phat e. After filteri ng,.
t héiviol Wevpitags el gowhbfagtos dunstiger foscxanle @éphgﬁlélbgaﬁsénql@de
e SRS PEOUN e AL AL TR U R o
antiiady)tragmuduinbie [Idesé¢pt@dMT, tacintioPSFRantbalyanitedumabl the anti erbB1

R o S Byl S
antllg_q%%ﬂdgis.c‘f@éd ﬁg dedy bydreziiog rgwgﬁﬁh%n@&%%@%a%%%gl?gMOi Vol. 54,

The reaction was refluxed for
pp1 BRPpwndhgnhibitesallso iAfltde tyresimviapor amhlblmrﬂ,rfdeexamqﬂm'uédoitors of the

ericBR S e b 5 AR RS bR Bh Rk tors such s
(Mﬁl&omﬂﬂﬁ&%bﬁéﬁy%wm&y 4- (j ﬁﬁfﬁféhﬁéﬁoﬁ&@@@[@é&ﬁnmﬂﬁﬁﬁle

reduced pressure to af

(gefgin{ty Z@@B?ﬁeﬁ\hb’»@ﬁbh@dehmyl))al busb%rmmyghm)mna@ha -4-amine

RO (9 PR el SRR R R 2

morﬁlfﬂﬁnopﬂopoﬂy)%mazéhﬂ-z dndibie (O 1033, &bﬁ@tyﬁrdélhe lahaseﬁnlﬁﬁltors such as
(1 8 (2H, d). Ms: mz 248 fM—H— Ean
lapagl(lqb) @p)bltpfag?féh%hqzmppcme growth factor family, inhibitors of the platelet-derived

o V54t R PTI DAOHEEIN ROt b

Ras/Raf S‘[gneﬂ_hhginh[hltmwm(cﬁwh famdsgl wanérase. iddibitors 408 8xamyply sorafenib

(BAY_ %33 6S)d Hg{l%&§/%ﬁ@&péfwﬁijn_sgg nSI 3@38[% aBd/opRAKd ]El&g?@ﬁ,dnhlbltors of

the Pileg E@lr%ov?tﬂq“a&tﬁ) faﬁﬁlgrhé’ h(lt‘}nhlbltors abl klnase 1nh1b1t0rs IGF receptor
4- t hyl pi perazin-1-yl)benzoate (485ny, 1. 95nm3|€

(insdlhf liled greweh {at@milinaste iAGbGs Theonadsnase inhghiwod (foi ormpasAZDI1152,

PR 5 Ak, NN ER LI oM 2Pk 35k SR AR b8 and cycin

depdhMet G HsO iiEbitfd Sich BRE IR MG/ S COKatinBRoRUr i fi ed by

(V) antiangiogenic agents such as those which inhibit the effects of vascular

endothelial growth factor, [for example the anti vascular endothelial cell growth factor
antibody bevacizumab (Avastin™) and VEGF receptor tyrosine kinase inhibitors such as 4-
(4-bromo-2-fluoroanilino)-6-methoxy-7-(1-methylpiperidin-4-ylmethoxy)quinazoline
(ZD6474; Example 2 within WO 01/32651), 4-(4-fluoro-2-methylindol-5-yloxy)-6-methoxy-
7-(3-pyrrolidin-1-ylpropoxy)quinazoline (AZD2171; Example 240 within WO 00/47212),
vatalanib (PTK787; WO 98/35985) and SU11248 (sunitinib; WO 01/60814), compounds such
as those disclosed in International Patent Applications W097/22596, WO 97/30035, WO
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25 ion exchange chromat ography, using an SCX col umm.
The desired product was eluted fromthe col unm usi ng
wQa ktopsIsanol i c anmoni a and evaporated to dryneBGI/GB2009/050684
afford i npure product. The crude product was purified
by preparative HPLC (Waters XTerra C18 colum, WO
2009/ 153592PCT/ GB2009/ 0506849- 25- 5t silica, 30mm
di aneter, 100mm | ength), using decreasingly polar
m xtures of 1% aqueous ammoni a and acetonitrile as
97/3eR 5 Md WIS 96/t 3 P9aSan@ Bk BhAGhAtReo il 8$10HRY nkRARAURI (fYEERmple
evaporated to dryness to give

linoyaide, mh(tstO(saofan@gmahlm&@lph@maﬂﬁiwngwﬁmpﬂr azol - 5-y1) - 4- (

3, et h er.azi n- 56 629 a
> G VBt BBEGRE ks 4h 3G CRRP IR AT o S s
dlsCKogé'dl 1nd)1ter121t1@ﬁal Pa?enlApf)ﬁMtloﬁﬁ W@ 99@216@ WO (1034'6.529) WO 00/41669,

2.77 - 2.87 (2H,
WQ(Oéé? A‘HWQOW@M% andé’\(’@W 0%)@13 3.73 (6H( s),

%\419( 1'%'11t s%%}[se t@s:r%ﬁlfnggi )%%rwlg t}gcl)ge %ﬁg 9a§ c_i’_l’r_?Q:te(%@ (t%gcargets listed

aboxl‘d guched IS]ISI-EBX)ZS drDar(tR)as lh/bthsl’eylbe
&3 4-di ne ti} pi per azi b?nzoate Sodi ug%,
t r C4tet 8SYHBF3RY APRTaR 3 1@@5 ing I SFABIPIC ANRECASRRIER TeRjace aberrant
h # ot BIRREA &4 BREAY
genég %ﬁcmﬁstamé a éfS% or ABL o maRl&Seh)g/de ammﬁoo(%Eﬁe dlrected enzyme
pro @E}l ehlfm&oyé @ppmacdws Sﬁi‘t‘ﬁﬁh()sea]nnhgawmsmc daginthag® t135md:ln,e kinase or a
6. 10mmo i n et hanol  (15nl t .25C. The resul t
bactgi! e SEpP B D b i e pilfcat DG o chnotherapy
AR QGRNsUcRas A1 AMIpSesi St crRAS tHePlpyMhad Ur e was
o basi f ?@gs vc\n ta?w sat ur at gsoll aqueeg%us ISIa%H&B solution and
cofiggnt immadotherey aprrdeches ipeledis fer cxamplaaxadve aid in vivo
apprgaéc):ilﬁse i Llngﬁeﬁsedtlhe W r%(lijI etnlf] Et at&éengglg%ﬁ&@ suc asllransfectlon with
cytok&@@ﬁ[ﬂc}l as Tﬁ&l&ﬂkﬂﬁ@,dﬁte%&kiﬁ Wdr Igﬁdnuwcyfe&ﬁi&ébhugé bolEhQé’t@mulatlng
(2 x 75nml) and the _conbi ned organi cs washed wi th water
factqromgwaachante deorcasa Tieelt enprer apropdmo miing trppeeg e apmpne cells such
|2
w5 Y YRE (Tt Beh e Fo b on ok DAL CyBRA SYARGEEL Bk colllincs
and byprédchshusng ataidodiygicabdgrdaghy, el uting with Et OAc /
i sohexane (30:70 increasing in polarity to 100:0).
Pure fractions were evaporated to dryness to give
ExahfplesTet hyl 4- (3, 4-di net hyl pi perazi n-1-yl ) benzoat e
-000g, 79% as a creamsolid. 25 1H NWR (399.9 Mz,
CDCh8)nventiorl will dovt be (B#her dyscriped @ith rfeace toHhe figllowdnB4lustrative

H, . . 2. 1H , 2.61 - 2.67 (1H, ,
exarélﬁg%ms‘)’@cél“ f‘fﬁStaH‘é *%”éfb*e'm) 3.06 (1H, m, g 58 " 3.62
(1) te(tﬂﬂ’ératﬁi)es ard r§6€ﬂ' 1n%e§19€e£ @5161 °C)3 n?@at&/ééﬁawne?% ce&t%g@?w)room or

ambmt @@u@rma@z@w mwamm@sthe rapge of K-20Kihy |

(ii) orgegmq ut1 Aspvlzqu ki}g%xkoYer P H irau 01%2% Ze(%lél eSu(II&laéez e}fﬁlporation of solvent
was Sarfawul 1)51ﬂ@1§r@ﬁ§i%da1§c@at()ﬂ)mder YedZcsteproyupd (O0-ADDO Pascals;
9gg 9.58mml ) in (19nml) at 25C. The resulting
20 Wi hepsbagh tem@éeau&rﬁ @é BD 7 69°6gen

(ii1) chromatography means flash chromatography on silica gel; thin layer chromatography
(TLC) was carried out on silica gel plates;
(iv) in general, the course of reactions was followed by TLC and reaction times are given for

illustration only;
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5 at 120C for 50 hours. The reaction m xture was
concentrated and diluted with Et 0OAc (100nl), and
woer®hassssequential ly with saturated agueous NaPIIBB2009/050684
solution (200nl). The aqueous was further extracted
with Et OAc (2 x 100nl) and the conbi ned organics
washed with water (200nml) ang-saturated brine (200nl).
The organic |ayer was dried over MgSO4, filtered and
evaporated to give (R)-nethyl
(v) fhral ﬁroﬁﬁétm’lh@b@@fa@?d{ﬁ protdl hiReOE abBet{ Oredetthnéb (N0 ﬁ’] f@ spdtra and/or
as a brown solid I's was used directly wt
mas§ speetiedrdagar i fi cation. 1H NWVR (399 9 MHz, CDC13) 6

(vi) %ffb%_aﬁgilgi%gn gg'_i’hésr% &ort %ﬂ pr% aresno feCeﬁ r%]éy Ehfs OWH,}Ch c4n %obtalned
by diligdnt ﬁroée%k'deﬁ@loprﬁetﬁ%réﬁd‘r‘atlcﬁ% webe fepeate®if@Bore AdterBl was required;
7.89 - 7.93 é NH not observed, Ms. nfz 235

(vViD)vrgm)givens Ny ﬁlp‘laés my thy form ofaelta vakiew fopmaerrdiagneptioprotons, given
n pe{r?pg%{l?hﬁ(l %%ﬁﬁngregﬁgﬁig ?&%B?ﬁ%ﬁl&ﬂ&'ﬂaﬂ @ng %Za&bnt%nya} gtaéda(r&;
dete20DOd 1ﬁmm{nmdﬁﬁﬂ%4)th&@tse/ﬁuﬁmtw i on of
(Vmbél@%gg%%grnq e %a%qeglg?r%g Y )qqg}gggysrﬁﬁl?tls 2611_1 éy%rlr‘g)o S are usé)ci;J

X I teq(191
g )&ﬂ0§n4MQEQEg€N££hI 1ﬁi§0%%?%§%?2?%§%ydrgfurgn (3500n)
(x) m&s SMG{M&)Gﬂata@ﬁéngcneﬂsteldg)n%drC/MSasystealpp/aﬁlatthlsHPLC component

comg R BTl oI LAY 577G KT Q3120 & gnopkeauipment

and QJQE ﬁﬁﬁdﬂﬁ@ﬁ&ﬁ&neﬁ&@@@fﬁhﬁ@ 1'8 (}j&&) | 38602 fe? B funrh-( ngm%gé Muting with
. 544npl, 2.4eq) was ad ver 30 mn. The resultant

elthfsrlﬂlsplﬂm@u@m (fmgxd‘fepib,al;tutgja greﬂieub(beamdera() + @bal watbr Alacktlonafile with
o, SOl vy was remyed under Dean k condi ti ans over.
% § o actil JUnD GRS R M) FEX 0Pt bang s gitglent
SOIV&Q s§ﬁ@%@tt§ﬁ€ﬂﬂa§6ﬁn§@ﬂ\/&f a%ét@ﬁ‘ltrllwtoﬁ Basﬁ@@lﬁgﬁt (ﬁl?@xgr%le using a
hydrochloric acid (380, were ad
grad@famt bﬁmelely 0150 ewetcheé acmtdm@rh: wut; 5f 0050C) 7o %m@mlmoma in acetonitrile
mlxtgae& aﬂd tﬂf %msone%torﬁgg’l V\@ ggnqralij a a’ erg EQ&&’F% 2 tleérn d
Chréhgo@hgs belCElle&Y@ErMﬁ(ESYﬁﬁﬁRﬁi'e Wwhd heg’wﬂve Baé&@&ﬂtﬂlhteﬁﬁﬁil and UV
bri ne (500nl) e organic |ayer was dried over

TotahpbrapiiomCaAmHegramfim Y egepameerc ganayaed andyalussdos gz are
e d \/ 6

glvegh%\ﬁtgﬁaﬁy ol b(rglg @{hé%lgt gt{fg‘%tth%g%%@%{#%é %9@ &E&)&@Qﬁi 191@&? gthervwse
stategll thov atuel qﬁﬁed isehle avitHa+ fdripoeitiselidndndde prdgdi-pi)t fat eegatlve ion

The slurry was cooled to OC and stirred for 120 mn.
modghe product was col lected by filtration, washed with
(xi) P\Cé:pgrah%@ PIPRRY Yo AR 8d b2 O 849&%@&1 Aﬁﬁge Qﬁéae @or@ka gfé on a Waters

120 mn. The product was obt ai as a white

‘Xtefra3pigpardB 99 reviﬂsledxlph‘as@ CDIBEB) (Swaisraw ndicst Bhimmmitmetehd 00 mm

lengﬂ‘&)us%tdﬁgr}e%g% pﬁlaa %H%t%ﬁ%; 23 lﬁlblgpt r%?{i 9 )dtgé‘ﬁ%%%glg polar mixtures
of wﬁB} gd%ﬁdi‘ﬁﬁh%‘}% B LAY oP 1l PRI@EOIY- alibniBRNZAR:Edd (%*3 98) and

eq) was dissolved in nethanol (2200mL
aCdQ@ﬂﬁ? and acetic acid (111 79, 1.86mol, 2 eq). 37%

(x11)2g‘%1§o?lu§vn%%ae i qu?t d%g%avei & Iuged (880nml, 11.74 mol, 12.6

an preci pitated. The
THF tetrahydrofuran;
DMF N,N-dimethylformamide;
EtOAc ethyl acetate;

DCM dichloromethane; and



25 m xture was stirred whilst sodium
triacet oxyborohydride (493g, 2.33 nol, 2.5 eq) was
wW@eoweds3yser ti onwi se over 1 hour. The tenperat urBCTES2009/050684
kept bel ow 30C. The resultant solution was stirred
under nitrogen overnight. Methanol was renoved in
vacuo at 45C and the residugiwas poured carefully into
a saturated solution of sodi um hydrogen carbonate
(5000nL). The m xture was stirred for 15 30 mi nutes
unggise stream@hylBilphege&n and a solid precipitated.
The product was extracted with isopropyl acetate
(2008KA and MBGwsypromHethglonticed organic | ayers were

washed with t ur at ed di,u drogen ,car bonat e.
Sotution ( 1obou s e R e SRR ing .
WOPBJ09/ 15359RRphACBIERRIRRMES4 - 28- The i sopropyl
acetate solution was concentrated in vacuo and the

5 pr SERES st ar Peld-Hpdioxyatbdinipyaziae-N-brethanqsriianic 7eid]
pr t was ] ed by filtration and a second crop
was obt ai ned%@}@ﬁ?l‘?@s%. 1H NMR (CDC13) was
comsliPst ent  wAtdenddie: Thaptasplianen Exanpl e 1(b) (i). LC
99. 5% purity, 5 (R)-Methyl.
4- B34net hyl pPB‘é‘P%%?erla}lwrﬁnﬁenzoat e A suspensi on
Of NRENR: et DYhiRIBSL RIMEAR0R0 MeBRHD! 159 ) i
DMSO (1200mL, 6 vols) was stirred at 37C. Potassi um
10 caMORait e (383Y-mRrphphod)prapatSutighicwasl added and t he
...l 0 _suspension stirred whilst a sol ution net hyl . .
<Xmi19qm%1%§5 a578a1cd uppggEorrictary Hﬁfi}}nglsogta‘ja“i‘ Pﬁﬂ)@@q{%&@ﬁﬁl version
1.4, bsiHOTUP MBS 18R Eor¥Blior20 M nutes. The reaction mxture
~was stirred at 95C for 24 hours. An | PC showed that
(xiv) eesstataiwispespéci et Riphting-hatgaile berrooumpecieBray#labile. The
reaction m xture was cooled to 40C, diluted with ethyl

acet 1600 : d..pqu slo i.nt o, wat
i+ Exaiiie Bl Prepgtion s SN pp ottt Shepvaeot-sy0-+
(3.4l AveiyIppe@izin1 3berinige separate. The aqueous |ayer
was extracted with ethyl acetate (1600ml). The

GMe organic | ayers were washed with water

1) and brine (1200m). The sol vent was renoved
9 to afford a white solid 233g (78% . 1H NWR
was consistent with the data frfom Exanpl e

Me(i Q8 4% puH ty. 20 _XRD - km A Powder
)8 2 ordegl-usi ng a
Bruker D4 X-raWN-djffrac wavel engt h of X-rays

1.5418 A Cu sourcej Voé oKV, fiTanment em ssion 40
mA) . Sanpl es were scanmed from 2-40 20 using a 0.00570

: d t ' : - -
N B e R
of 3i(Belimkcthpxyplamethyl)-1H-pyrazol-5-amine (382mg, 1.55mmol) and (S)-methyl 4-
20 (3,4-dimethylpiperazin-1-yl)benzoate (384mg, 1.55mmol) in toluene (10ml) at 25°C. The

resulting solution was stirred at 60°C for 18 hours. The reaction mixture was poured into
methanol (50ml) and acidified with 2M hydrochloric acid. The crude product was purified by
ion exchange chromatography, using an SCX column. The desired product was eluted from
the column using 7M methanolic ammonia and evaporated to dryness to afford impure

25 product. The crude product was purified by preparative HPLC (Waters XTerra C18 column,
Su silica, 30mm diameter, 100mm length), using decreasingly polar mixtures of 1% aqueous

ammonia and acetonitrile as eluent. Fractions containing the desired compound were
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36.269 6.9 26.257 16.3 23.892 44.9 22.793 24 22.766
22.5 -29- Angle / 020 (X=1.5418A) Relative Intensity
WO 2092235264 35.2 21.765 28.3 20.753 49.1 20. 51BCBEB2009/050684

-22-

evaporated to dryness to give (S)-N-(3-(3,5-dimethoxyphenethyl)-1H-pyrazol-5-yl)-4-(3,4-
dimethylpiperazin-1-yl)benzamide (387mg, 54%) as a white solid.

'H NMR (399.9 MHz, DMSO-d6) 3 1.07 (3H, d), 2.09 - 2.14 (1H, m), 2.18 - 2.25 (1H, m),
2.22 (3H,s),2.44 -2.53 (1H, m), 2.77 - 2.87 (2H, m), 2.88 (4H, s), 3.65 - 3.75 (2H, m), 3.73
(6H, s), 6.34 (1H, t), 6.43 (2H, d), 6.46 (1H, s), 6.96 (2H, d), 7.91 (2H, d), 10.31 (1H, s),
12.09 (1H, s). MS: m/z 464 (MH+).

(S)-Methyl 4-(3,4-dimethylpiperazin-1-yl)benzoate

o]

~

@)

N

~
Sodium triacetoxyborohydride (2.25g, 10.6mmol) was added to (S)-methyl 4-(3-

\\\\\\\\
L/ .‘

methylpiperazin-1-yl)benzoate (0.99g, 4.24mmol), formaldehyde (6.32ml of a 37% aqueous
solution, 84.9mmol) and acetic acid (0.49ml, 8.49mmol) in methanol (21ml) at 25°C. The
resulting solution was stirred at ambient temperature under nitrogen for 18 hours. The
reaction mixture was basified with saturated aqueous NaHCOj; solution and concentrated
under reduced pressure. The residue was diluted with EtOAc (200ml), and washed
sequentially with saturated aqueous NaHCOj3 solution (200ml). The aqueous was further
extracted with EtOAc (2 x 75ml) and the combined organics washed with water (200ml) and
saturated brine (200ml). The organic layer was dried over MgSQy, filtered and evaporated to
afford crude product. The crude product was purified by flash silica chromatography, eluting
with EtOAc / isohexane (0:100 increasing in polarity to 100:0). Pure fractions were
evaporated to dryness to give (S)-methyl 4-(3,4-dimethylpiperazin-1-yl)benzoate (0.538g,
51%) as a white solid.

'HNMR (399.9 MHz, CDCl3) & 1.14 - 1.15 (3H, m), 2.18 - 2.26 (1H, m), 2.34 (3H, s), 2.35 -
241 (1H, m), 2.61 - 2.67 (1H, m), 2.87 - 2.91 (1H, m), 2.99 - 3.06 (1H, m), 3.58 - 3.62 (1H,
m), 3.66 - 3.70 (1H, m), 3.86 (3H, s), 6.84 - 6.87 (2H, m), 7.89 - 7.93 (2H, m). MS: m/z 249
(MH+).
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19.667 41.7 19.628 40.5 19.094 30.9 18.766 47.5 18.011
82 17.935 60.7 17.761 38.7 16.322 27.2 16.179 15.9
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223-

(S)-Methyl 4-(3-methylpiperazin-1-yl)benzoate

o]

~N

o)

N

/\ \\\\\\\
N -~

Methyl 4-fluorobenzoate (1.00ml, 7.73mmol) was added to (S)-(+)-2-methylpiperazine (1.55
g, 15.5mmol) in DMA (31ml) at 25°C. The resulting solution was stirred under nitrogen at
120°C for 3 days. The reaction mixture was concentrated and diluted with EtOAc (100ml),
and washed sequentially with saturated aqueous NaHCOs3 solution (200ml). The aqueous was
further extracted with EtOAc (2 x 100ml), and the combined organics washed with water
(200ml) and saturated brine (200ml). The organic layer was dried over MgSOQ.,, filtered and
evaporated to give desired (S)-methyl 4-(3-methylpiperazin-1-yl)benzoate (0.995g, 55%) as a
brown oil which crystallized on standing. This was used directly with no further purification.
'HNMR (399.9 MHz, CDCl3) & 1.14 - 1.15 (3H, d), 2.44 - 2.50 (1H, m), 2.80 - 2.86 (1H, m),
291-3.03 (2H, m), 3.10 - 3.15 (1H, m), 3.67 - 3.70 (2H, m), 3.86 (3H, s), 6.85 - 6.87 (2H,
m), 7.89 - 7.93 (2H, m), NH not observed. MS: m/z 235 (MH+).

3-(3,5-dimethoxyphenethyl)-1H-pyrazol-S-amine

H
N

\
|/N

HyN

CH3

0

\

CHj
used as starting material was prepared as follows:
Acetonitrile (2.29ml, 43.61mmol, 1.2eq) was added to a slurry of sodium hydride (1.75g
dispersion in mineral oil, 43.61mmol, 1.2¢eq) in anhydrous toluene (70ml) and the mixture
stirred at room temperature for 30 mins. Ethyl 3-(3,5-dimethoxyphenyl)propanoate (8.66g,
36.34mmol, 1eq) in toluene (60ml) was added and the reaction was refluxed for 18h. After
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24-

cooling, the reaction mixture was quenched with water and the solvent was evaporated under
reduced pressure. The residue was dissolved in 2M HCI (50ml). The acidic solution was
extracted with ethyl acetate. The organic extracts were combined and washed with water,
brine and dried over magnesium sulphate. After filtering, the solvent was evaporated under
reduced pressure to yield the crude product as a yellow oil. The oil was purified by silica
column chromatography (eluting with DCM) and the desired fractions were combined and
evaporated to yield a cream solid (3.76g, 44% yield).

To the cream solid (3.72g, 15.96mmol, 1eq) in ethanol (55ml) was added hydrazine hydrate
(852ul, 17.56mmol, 1.1eq). The reaction was refluxed for 24h before allowing to cool. After
evaporation under reduced pressure, the residue was extracted into DCM. The organic layers
were washed with water, brine, dried with magnesium sulphate, filtered and evaporated under
reduced pressure to afford 3-(3,5-dimethoxyphenethyl)-1H-pyrazol-5-amine as a pale yellow
solid (3.76g. 42% over 2 steps).

IH NMR (300.132 MHz, DMSO) § 2.64 - 2.82 (4H, m), 3.71 (6H, s), 4.07 - 4.72 (2H, m),
5.20 (1H, s), 6.31 (1H, t), 6.38 (2H, d). MS: m/z 248 (MH+)

Example 1(b)(i) Preparation of (R)-N-(3-(3,5-Dimethoxyphenethyl)-1H-pyrazol-5-yl)-4-

(3,4-dimethylpiperazin-1-yl)benzamide
OMe

N
N k’O N

Trimethylaluminum (2M in toluene, 2.44ml, 4.88mmol) was added dropwise to a suspension
of 3-(3,5-dimethoxyphenethyl)-1H-pyrazol-5-amine (483mg, 1.95mmol) and (R)-methyl 4-
(3,4-dimethylpiperazin-1-yl)benzoate (485mg, 1.95mmol) in toluene (10ml) at 25 °C. The
resulting solution was stirred at 60°C for 18 hours. The reaction mixture was poured into
methanol (50ml) and acidified with 2M hydrochloric acid. The crude product was purified by
ion exchange chromatography, using an SCX column. The desired product was eluted from
the column using 7M methanolic ammonia and evaporated to dryness to afford impure

product. The crude product was purified by preparative HPLC (Waters XTerra C18 column,
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-30- XRD Pattern for FormA is shown in Figure 1.
weEpoynessgssay FG-RL Ki nase assay - Cal i per EchOI/GB2100650684
5To determ ne inhibition of FGFRL activity, kinase
assays were conducted using Caliper technol ogy. Kinase
activity assays were performed in Geiner 384-well | ow
volune plates, with a total reaction volune of 12ul
per well. Final concentration of FGFR1 active kinase
5u sillta €M @ARtEQMONRM! [cNAS), ﬁsﬁ% %cr&ﬁ@ngﬂ" psibr AtQulcd 6f 1% aqueous
each assay was a custom peptide w th uorescent 10
amm@ga guRcatonvlezpsictisnt. nFreetus lkon i SRADY NFNMO Gowipphnd were

cvargrdBLASEERG: |8 PR dtimb i petsoc s PR Rply v -0

dlmeﬁﬁﬁplp@é@l@p@@séﬁ@nﬂd@(gbeﬁlge@m} dsQi v Hitd iothach vvel I
recei ved 120n npoun

'H MR (ﬁ??}ﬁIMHérQMmé@ h%ﬁ%dﬁp%g?]dz 14 (ﬂﬂemés?sb%/ %25 6tH, m),
2.223(851t 39! 3‘§3°(ﬁp°¥ngfj%?z $5QR (3G MY 108k (4 {j%ﬁgg‘% é%eté"f@&H m), 3.73

i on to tompoun chpla
(6H.cJ 6. Bzelem)g |6m3r(12Hmd) B5l6ni1 Hi, sm6 @Ry @), 7\8el(2H, d) hé.3 makH, s),
wel | s contain 20n1 of DMSO and the min wells
12.08 § il o) ¥ ﬁ@gg“ éY[HT MM st aur osporine (LC
Laboratories, MA 01801, USA Catal ogue No. S-9300). The
Enzyne (at 7.2nM [final]) and Substrate (at 3. 6uM
(R)-Mdthgl 4-§3 ,4directhyi tpéperaeimat-y)bénzoate t he conpound pl at es,
inoreaction buffer [conprising: 50mM MOPS (Si gna,
aI ogue No. ML254) - pH 6.5, 0.004% Triton (Sigm,
NG ogye No. X-100), 2.4nM DTT, 12mM MgCl2, 20 408uM
Iting in a final DVMSO concentration in the
) 0 Assay pl ates were incubated
at roomtenperature for 1.5h, before the reaction was
st opped wi trrE\/be addi tion of buffer [conprising: 100nM
HEPES - pH7.5, 0.033%Brij-35 (Sigma Catal ogue No.
SodiBA18i4ystoxy bReshydetle pled2oCq &3immepl Reagjedrcd 4@ (R )Cakihgkd-(34 f e

et S AP rE L0 s o SORENH SSHPAERYGy (5> LOTA 37% aqueous
solufigh, iR imdiphidiRlc b&300 95 tWhé. ChmmsSn M ctabl M@hﬁﬁattzg"c The

measure a shift in nobili ty bet ween fl uorescent
resultigigesplugign m@pﬁu@@d Arfantiiend tEnopRatulg Hilsenitrogeros i 8 hpest Bl
reacagﬁ i 0[ulr hei ?%%Ei v&q{%) saturated er(])u% ﬂ% Xluﬁ.lﬁl? RS 85}1%%ntrated
Wer e tested A range o Cconcen

undeﬁ‘&écalcv@btt@@ré Olf‘heeazi‘dﬂloﬁ (Brnﬁﬁll?é wad dlhned arhtﬁ TMOlMct(ﬁ()Ornl) and Washed
untreated control wells and 100% i nhi bjti on control

sequgatially widh satyiated aaucys YA Q: solgtond209mh; Bhg 4%0%\3%@fther
extr&RQCRMh EROAL ﬂ%l 5519@ Atk &ﬁﬁﬁnec% gﬁgalgl&s@aéﬁéh Y&1thOWatr (2 %’gOmI) and

percent age | brti'on val ue at concentrati on
satufageddetrer(200mell. The organic layer was dried over MgSQ., filtered and evaporated to

afford crude product. The crude product was purified by flash silica chromatography, eluting
with EtOAc / isohexane (30:70 increasing in polarity to 100:0). Pure fractions were
evaporated to dryness to give (R)-methyl 4-(3,4-dimethylpiperazin-1-yl)benzoate (0.600g,
79%) as a cream solid.

'HNMR (399.9 MHz, CDCl3) & 1.14 - 1.15 (3H, d), 2.19 - 2.24 (1H, m), 2.34 (3H, s), 2.35 -
241 (1H, m), 2.61 - 2.67 (1H, m), 2.87 - 2.91 (1H, m), 2.99 - 3.06 (1H, m), 3.58 - 3.62 (1H,
m), 3.66 - 3.71 (1H, m), 3.86 (3H, s), 6.84 - 6.87 (2H, m), 7.89 - 7.93 (2H, m). MS: m/z 249
(MH™).
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inhibition at luM as expressed herein, is a

W@ 200005¥p2d val ue based on the curve fit that REEGB2009/050684
generated experinentally. Fromthe fitted curve plot,
the effect of conpound at a concentration of |uM was
cal cul ated as a percentage i2ghi bition. The 1C50 is the
concentration of conpound, which inhibits FG-Rl ki nase
activity by 50%in the context of this assay. This 5

(R)- M’étHﬁcﬂ 8-atifshipeLdiniilylhenzitandard curve fitting

so tware package OiginTM Were conpounds have been

tgsted on nore than one occasion the |1 C50 val ue may be

j RS a geonetric nean. Exanple la - 1C50

°0. 0Qp AM Exanmple |b - 1C50 0.00111AM 0. 000641AM

0.00Q76AM 10 EGFRA Kinase assay - Caliper To

det er i ne P‘Mon of FGFR4 activity, Kkinase assays

wer e condugt edusi ng Cali per technol ogy. FGFR4 enzyne

was used (8 Cat. No. PR4380B, Invitrogen). Kinase

Metl@;‘ilw Nidr¥b@SsRY $0.b2hH8, ép%rﬁﬁﬁbl)%slaﬂd@ ) (RYI(- )%ﬂreﬂ@r'lﬂlpér@ﬂhe
vol une plates, with total reaction 15 vol

0.9z PA@LSHHWD WweDMA ﬂ%ﬂlﬁ P& Cc becisnelfing pntiof WPK}IRZEd under nitrogen
5 at lff)gg f9€5 hon as el"he xe c?%n mlgt%?et \I)vgsn co\l\r{%le trayt\@ d[5 ({H\Ated W%I}] EtOAc
Sups r % % % ep | e\M*

assay was

(100kA1y Qh&&&@ﬂiﬁd §e@@en¢1my amhrs@tuaem:cdsqueaud IemIgCtD,g solution (200ml). The
5FAM EEPL YWSFPAKKK- CONH2 he sequence of which was

aquepy piap furthep pxtragkodavidy Rigdac (2(?6 APfsah aad thercembiadgreanics washed

it GPALD QL E AR PORBN TS AR BER i fs Xnaso

ﬁltel(edtand s’éép@Mtéd tongivg QR)F@Bthyb‘ﬁ-@dleﬁ@ﬂmpa‘hﬁhyl -ylgbanbeate (0.721 g, 64%)
o s KRBT D3 GS ok r e R Mt AR IR 1 oo™
'H %253956 §'1\@1’c‘}£ )CD’éQ}éWI 1MF1 {4 3pRIn)) 2 u8s l2|5t1' (nH hg g L @.3'7 (1H, m),

concentration in the reacti'on mx
2.93pl %6 Haene3 ilhe Jodt @ H. av. 3?6‘6fér7122ﬂiombs3 SGO(éHDS)e 6t&49 6.88 (2H,

. LSS AR ). $aimg A o1 P5E
O 22% Cal i per Coating Reagent #3, 40mM EDTA, 5% DI\/SO).
St opped assay plates were then read using the Cali
s Examaile hYiv Alosmote PrapaeatiometFN-(oA3. Sddiens thoxypbength K4 H-
t b if t | abelled tid
v S e BB R SRR £ orm of hie

peptide). 30ln the assay, conpounds MAje tested at a

nge of concentrations. The nean ta values for each
treatgd sontrol wells and

gpncentration, along w@®
o108 hi bi tion control N _ _
H Potassium tert-pentoxide/tol
N/\( o Me-THF
K/N\
O
'@
\
0 ] \ N/\(

N N
H ~N
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WO 2009/ 153592PCT/ GB2009/ 050684 -32- wells were used
to derive a plot of inhibition against concentration.
wWoe@m1sIshs data, the ' Cs() val ue or a percent aR@r/GB2009/050684

inhibition value at fixed concentration may be

determ ned. Exanple Ib - 1C50 0.0221AM 0. 0161AM

0. 0161AM 5 Cell Assay Cel |.2FGFR1 (ECHO) - Cell based
inhibition of transiently expressed FGFRL Illc

phosphoryl ation via use of ECHO technol ogy (neasured

Angalﬁhﬁsdmo(ﬁsﬁﬁﬁqhé‘th&ygﬁéﬂéﬁ{y}’) ﬁ@%yfa{zbllétﬁﬁﬁlﬁﬁt(lwg, 0.643mol,
secondary anti bodi es hi s assag I's designed t

leq)cat d BY-Matiny1is-¢3et- élnmthstlplanw@nlt -yhbaneprte k¥, Cf@ﬁ-‘ﬁu.loll@ 2eq)in2-
t d ll.s
et RRERRR Bl ST RO B D e Bl SE iy

AppYé&xiRateBUI00AE oY sPlasEaes debvdaVal thé3dtehonBRbs albhd6) cool to 70°C.
plus 3% foetal calf serum 1% E’(gl utam ne (G b

FCS)
A spion FHOBOY MG REBIKI A BT ) | T B (oA T o) was
adde?lsosx%}’ 30 {05 "Ilhecrgdltﬁnt"ﬁﬁ&'_ng@h‘(x%%th%gtgéﬂo %ﬂug 51}(& g b ojﬁnﬁi@of

transtection
solvtitpadfsecmavaded20DOansdsirlackaelitidng osaglﬁhnﬁioffh&/EMpaﬁmbn was allowed

i nc ted at room 15 tenperature for 5 m nutes. For
to C@é&g‘%é? e 1 C ghogred om © 8ONVErHRR-t agged FGFRI/

PC BNAS- I\?Oﬁlll)nanla% ﬁy&ﬂo@l‘ﬂ@ﬂg’ a01N§9§(ﬁ3196)76% I YiRY c\ﬁ’fetfﬁly

Opti MEMto a total " volune of Equal vol unes of
(exo&wdrnﬁirqmmﬂ@?ﬁ BM0i€).20darkweution cﬁmmw@aid (iDbivas dilpied with 1sopropyl

ti and cubated at roo enper.ature for
acotgie b 0057 0k Rty B eR s Crdad il b SREHE MGE S agieg with
watc@ @50 0n8lh afPHIM 5000, Bhé il Rat dvkd Bve%Qna]g%ésmm sulphate and
%SDI\/I%Mto 2&% 05 cells/nm". For each 96-
s

evap@razghm ek 8t 498€ eto d@qg R detk gunhelsmsﬁwl @R@dtet@@}mlﬁ é@ﬁ ﬁdﬁ\?d and

cell ;so |on nd ;t he
the rmxture goet% gﬁ? S%ngeo Qg hﬁﬁ %gm slQ :l 1ss ndlauvghlﬁ
precgﬁctgfeal TE&$Ifirr$ SFabl Bool&dad-0q! adodtiiriae fbml ﬂﬁmﬁﬁ 11"he pfo@h@tswas collected

star, 3904) and incubated at 37C (+5% CO2) in a ,
by fitggtion Wesdwdiwithuisdd sopiovel atcikt (2(>241(Pﬂr@1? andrgyge @|5|00€vif¢rgl20 min.

The IpI‘ %l{%ﬁ)%gl% gnhlq% %OIW % g§ ht ﬁl%\mg I(]EDQJ%? Sm%s \égsrgsmtent with

the dalmefrsmrm@mp% ym(l)dLs:pegls urfiy0 the wells of each
guadrant across the 384 Labcyte plate (Labcyte

Cat al ogue No. P-05525) (inclusive of a positive
control (100% DMSO), a negative control (101M and a

250 38 b |
DR PR A e e 8 The compounds

1 mpMeﬂty@ 4t(BanétBymipeiaath-Wel bsnhtet(D ez%g; umrrﬁm; 1 edPivéN dissolved
was aspirated fromthe ass% | at e using

in m@ﬂ@n@iééqoanlb &9 B?Ié) ileacpliarad fhid 1 4 )otte 2gureus
mFSIRE5 0,054, 1190105, COTROYR MRS g
mixtulewassayed Wil sP QM Hi3EB DRI roBA O3/ (086848 3-88; 2.5 eq) was added
portionwise over 1 hour. The temperature was kept below 30°C. The resultant solution was
stirred under nitrogen overnight.

Methanol was removed in vacuo at 45°C and the residue was poured carefully into a
saturated solution of sodium hydrogen carbonate (5000ml). The mixture was stirred for 15
minutes under a stream of nitrogen and a solid precipitated. The product was extracted with
isopropyl acetate (2000ml and 1500ml). The combined organic layers were washed with

saturated sodium hydrogen carbonate solution (1000ml) and dried over magnesium sulphate.



pl ate on the ECHO 550 was at concentration ranges 1)
10'AM 2) 3'AM 3) |IiAM 4) 0.31M 5) 0.41M 6)
W@O209153Fh2 pl ates were gently tapped to nmi X coPEDGBA0LIAS0684
with the cell nmedia and left to incubate at 37C with
500 CO2 for 1 hour. 5 Media was renoved fromthe wells
usi ng vacuum aspiration; cel)gs were fixed by addi ng
50i Al of 100% net hanol to each well and incubated at
roomtenperature for 20 mnutes. The fixative solution
The %gr%?&efﬁm@@orﬁﬁgs dohGetRitddSinWal & WaSHE BrdanssstaMctifo crystallise
200i phosphate buffered saline (PBS/ A Dbefore
at lopevateaps. [Tihs praglucheascesliceted Py filfeatiading iagacad Bouwas okthined

4% 10, trito S/A for. 20, m.putes. at rqom . )
19k VTR RSB F B SR o bt o L
99‘5ry31§(§m9d and the cells washed once nore with 200i Al /

wel | PBS/ A before the addition of 40i Al 1/1000 prinmary
anti body solution (Cell Signalling Technol ogies
(R)-Mes Byl Z6(3-methydpiperdzphd sphenF@t®1 diluted in PBS/A with
10% FCS + 0. 1% Tween20) to each well. Foll ow ng
I neudpémsivnall (Rparmdéteyipaicadzined 203y, 2103h@llr1.59 &g in DMSO (1200ml,

6 voRRaHBAGTEE U CrPesID FRBHIC PG L J6ieA) Ve Siled and the
suspggﬁ‘%&{]g[ﬁ'féﬁ VAR Q@&ﬁtl&ﬂ%@@lﬁ @-‘(?%Ffd%@ﬁigaf@(q§§ ,Q%ol, 1 eq)in

ution and 1/10000 Hoech uted together in
DM$BR200ml;, 1 volOvéskhGEdro@r 20mTinetes The)reantipe nastdedivansdirtddet 95°C

lLate in ed i e dark at.ro erature for.
for 24 i, (TP pG et Tt iSs fih €0t B AR bttt feyined.
20GihAkcdcti¥e hixtBBSI A cobRAMS BO°C, RETURAh MRFAMCEBtt(1800mI), and
r;a the plates. The plates were read

wel I's before seal ) ' '
pourgdl skomvlp tawatey $TUNmUCIhE onkiesg wasTsteradHanhelin and §g4ayeys were

val ues obt ai-ned from undosed .and refere
slo B HSREE T IS i P TR P TR b B G ERog). The
comb@el dadahRSlaj@§ wePd airded QOHOVEAEATOROI) Bhd Biitid @R00mI). The solvent
Conpound data was nornalized against ;these values to

was HEpQeHi i daguado affpist 3 white sl PR (28%e sH NiRpGuel:t wag consistent
] % i phi bt . vl ated FGFRL. Exanpl
wittlhY B8 Bt BB T R PREY 00051 A 0. D0aB 1AM

25 Cell FGFR2 (ECHO Assay Cell based inhibition

of constitutively expressed FGFR2 phosphoryl ation via
XRD o CHO t echnol ogy (neasured using

PowRBOSRAP dﬁﬁ@&io%lga%ﬁ%g WREYreBOded LURE § Br60E [5eRAR¢ Aiftactometer

ant i bodi es) . IS assay nmay be Used to detec
(wavadnighi efoX sayf 1. 208sA iGuusbikce] Yokoagord®s Ve fllaR@ERSMmission 40 mA).
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courd009/ 153592PCT/ GB2009/ 050684 - 34- SUMb2- PE cells were
routinely passaged in RPM 1640 (G bco BRL, 31870)
plus 10% foetal calf serum (FCS), 1% L-gl utam ne
p G bco, BRL,, 25030) to a confluence of 70% The
ca %V%QP?H"@@%@Z- PE cells are counted using a coul ter
- ¥ h 1% FCS/RPM 1640 to
An@@é%%@%gﬁ Ilgﬂlge?%gre lflét‘ggsﬁ{yd% el | plate, 10nmL cells
weresgesui red. [5 1004 g9 cell puspension was added to
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i ncuel®¥d at 37C (+5%€82) in A humdified i ncubator
evern-ght—24heurs)—Fhre—+eHpw ng day, conpounds
fron%%?%;z wei ght| sanpl &49vere d| ssol ved in 100% DVSO to
grve, IVconcentratt . 404 pf the conpound sol ution
was di'spensed ijnto the wells of each quadrant across
t he BB#d-abcyt g pl at engflsabcyt e[ Cat al ogue No. P-05525)
(inclusive of pasitive control 10 (100% DVSO), a
negative control (101M and a reference conpound
(250nM - 1-tert-butyl- 342-
{[ 3- (di et hyl am no) propyl ] am no}- 6- ( 3, 5- di net hoxypheny1l
)-pyrido[2,3-c/]pyrimdin-7-




ylJurea - PD 17
i nhibitor).

3074 -

a commercially avail abl e FGFR

The 384 Labcyte plate was then transferred

w0 oovhssshydra to dilute the conmpounds 1: 100 i ne@GI/GB2009/050684
remai ning wells of the quadrant.

704 of nmedia was

aspirated fromthe assay plate using the Quadra before
the plate 15 was transferregoonto the ECHO 550. The
384 Labcyte conpound plate was al so transferred onto

t he ECHO 550. Conmpound transfer to the assay plate on

Ay S

Ref ey 3

on ranges (1) 100nM
/OnM (5) 1.23nM (6)

0. 41M >gihe pl at
in with the cel

es wergsgently
| media and | ef

apped to m x compound
to incubate at 37C

w t RI5%65CO2 f or

1 houi8.3Medi a

Aot r At

hvas renoved fromthe

weH-s—dstrg—vracuum20—asptrat+pn; cells were fixed by

add|%b7%b4 of 100@6neﬁﬂénol tol each well and i ncubated
20 T Nutres. éae fixative solution was then

reane and t he mells Were wasphed once with 2004

phosphgd= buffe

permeabi | i si ng

red salhine (PBS
the cells by th

A) before
b addi ti on of 504/ wel |

0. 1%%61% on/ PH

||oa+|

S/ A fod030 nmi nu

n ool 1t HRA—WaS
ot

es at RT. The
hen renoved and the

NI T'T OuUU

hed on

T JUl LA AL AL %4

ce noré With 20

D4/ wel | PBS/ A before the

(Cefﬁ'gggnallin

4074 J.I lf#u prl
g Technol ogi es

ry anti body sol ution
#C53476; nouse anti -

phosphe FGFR di
1 holit93% he ant

\nnl | S—Were—\Was

luted igp PBS/ A
h well. Foll ow |
i body $0I7uti on

ad Aancao \lll flnl ')ﬁ

M th 10% FCS + 0. 1%
Ng i ncubation at RT for
hvas renoved and the

1/ 500 %@condary

CTUO— OTTC T

antlbégﬂ (A110

8P4/ wel | PBS/ A. Then 404
D5; goat anti- nouse

59%) %?§%%u| on

PBS/ h 10%

md— 171 0—Hoet
FCS + g?%@bSO T

1st (diluted together in
\een 20) were added and

the [ gie 1 ncub

Finally, the pli

ated I pshhe dar
ates were washe|

PBS/ K&.13¢6eavi ng

caqal i nn WO 20

the find wash
9/ 153592PCT/ CB2

K at RT for 1 hour.
0l once with 2004/ wel |
n the wells before
D09/ 050684 -35- the

pIatE%gHThe pl

tes wer® read o

fron#ﬁ%%%sed enax) angi?eferen

N an Arrayscan
inm val ues obt ai ned
ce conpound (mn) wells

Wt hjsos pl ate

are usegy to set

boundari es for 0% and
| FGFR3 (ECHO) Assay

100% conpound ijnhibition., 5 Ce
Cel | 130e%ed i nhiloiti onl8# trans
lne nhncnhnr \l| fl fa¥al \II a—use nf

ently expressed FGFR3

(nEagh955 usi ng

phospﬂ@3spe0|f

ECHO t echnol ogy
C primary and

f UUllrggEHl SCE(

used det ect

oTTdar ytlgSl ot

i nhi bi s of tf

bs). This assay may be
ansiently expressed

FG-R 3% phosph
cells detected

orylatbeg by an
usi ng ArrayScan

i body staining of fixed

wer el(r488t i nel y

nl e 3% f oet :\I

passagedd4i n DVE

calf serum / ECS

technol ogy. Cos-1 cells
M (G bco BRL, 41966)

a conf L&énce of

, 1% L-glutam ne (G bco
80% To undertake the

BRL, 978930) to
dood o>-1L CEl T S W Inal ves
f or ééﬁ?utransfectlonﬁ?éor eac

ed at 90-95% confl uence
n 96-wel |l plate, 244,

LI poyeggam ne 2
i ncubated at Rl

000 wagyadded t
for 5 mnutes.

D 8094, Opti MEM and
15 For each 96 wel |

pl at ,2820ug 3’
833ut.35Equal va

FLAG tdgged FGF

| umes &9.7DNA an

R3/ pcDNA3.2 full-length
to a total volune of
)

3.642

15




10

15

20

25

30

Li pof ect am ne 2000 were conbined (DNA: Lipid = 1:1.2
rati o) and incubated at RT for 20 m nutes. The
wha009as1serl Cos-1 cells are counted using a couP@EGB2009/050684
counter and diluted further with 1% FCS/DVMEMto 2.5 X
105 cells/nt. For each 96-well, 8.33nL cells were
requi red. 20 The conpl exed gpansfecti on sol uti on was
added to the cell solution and the cells were seeded
at 2.1 x 104 cells/well in DVEM plus 1% foetal calf
)ﬂU§PMﬁ&hﬁ%4%km&k%§ﬁﬁh&ﬂnwg§§§1WE|| plates (Costar, 3904)
and i ncubated at 37C (+ ina humdified
i ncubat or overni ght (24 hours) The follow ng day,
onpounds fromdry wei ght sanples were dissolved in
——4@%@#?§QEO to give 10mM concentration. 404, of the
FGIRITEMh:} aSsayut Colipdvaschd Besamsed into the 25 wel | s of
each quadrant across the 384 Labcyte plate (Labcyte
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volumes of DNA and Lipofectamine 2000 were combined (DNA: Lipid = 1:1.2 ratio) and

incubated at room temperature for 20 minutes.

The harvested Cos-1 cells are counted using a coulter counter and diluted further with
1% FCS/DMEM to 2.5 x 10° cells/ml. For each 96-well, 8.33ml cells were required. The
complexed transfection solution was added to the cell solution and the cells were seeded at
2.5x10° cells/ well in DMEM plus 1% foetal calf serum, 1% L-glutamine in 96 well plates
(Costar, 3904) and incubated at 37°C (+5% COy) in a humidified incubator overnight (24hrs).

The following day, compounds from dry weight samples were dissolved in 100%
DMSO to give 10mM concentration. 40ul of the compound was dispensed into the wells of
cach quadrant across the 384 Labcyte plate (Labcyte Catalogue No. P-05525) (inclusive of a
positive control (100% DMSO), a negative control (10uM) and a reference compound
(250nM)). The 384 Labcyte plate was then transferred to the Hydra to dilute the compounds
1:100 into the remaining wells of the quadrant. 70ul of media was aspirated from the assay
plate using the Quadra before the plate was transferred onto the ECHO 550. The 384 Labcyte

compound plate was also transferred onto the ECHO 550. Compound transfer to the assay
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plate on the ECHO 550 was at concentration ranges 1) 10 uM, 2) 3 uM, 3) 1uM, 4) 0.3uM, 5)
0.1uM, 6) 0.01.

The plates were gently tapped to mix compound in with the cell media and left to incubate at

37°C with 5% CO, for 1 hour.

Media was removed from the wells using vacuum aspiration; cells were fixed by adding 50ul
of 100% methanol to each well and incubated at room temperature for 20 minutes. The
fixative solution was then removed and the wells were washed once with 200ul phosphate
buffered saline (PBS/A) before permeabilising the cells by the addition of 50ul/ well 0.1%
triton/ PBS/A for 20 minutes at room temperature. The permeabilisation solution was then
removed and the cells washed once more with 200ul / well PBS/A before the addition of 40ul
1/1000 primary antibody solution (Cell Signalling Technologies #CS3476; mouse anti-
phospho FGFR1 diluted in PBS/A with 10% FCS + 0.1% Tween20) to each well.

Following incubation at room temperature for 1 hour, the antibody solution was removed and
the wells were washed once with 200ul / well PBS/A. Then 40ul 1/500 secondary antibody
(A11005; goat anti-mouse 594) solution and 1/10000 Hoechst (diluted together in PBS/A with
10% FCS + 0.1% Tween 20) were added and the plate incubated in the dark at room
temperature for one hour. Finally, the plates were washed once with 200ul / well PBS/A,
leaving the final wash in the wells before sealing the plates. The plates were read on an
Arrayscan (Cellomics). The Channel 2 (594nm) values obtained from undosed (max) and
reference compound (min) wells within a plate are used to set boundaries for 0% and 100%
compound inhibition. Compound data was normalized against these values to determine the
dilution range of a test compound that gives 50% inhibition of phosphorylated FGFR1.
Example 1b — ICsy <0.01uM, 0.001 1M, 0.0022uM, 0.0048uM.

Cell FGFR2 (ECHO) Assay

Cell based inhibition of constitutively expressed FGFR2 phosphorylation via use of
ECHO technology (measured using phospho-specific primary and fluorescent secondary
antibodies).

This assay may be used to detect inhibitors of constitutively expressed FGFR2
phosphorylation by antibody staining of fixed cells detected using ArrayScan technology.
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SUMS52-PE cells were routinely passaged in RPMI 1640 (Gibco BRL, 31870) plus 10% foetal
calf serum (FCS), 1% L-glutamine (Gibco BRL, 25030) to a confluence of 70%. The
harvested SUMS52-PE cells are counted using a coulter counter and diluted further with 1%
FCS/RPMI 1640 to 1.5x10° cells/mL. For each 96-well plate, 10mL cells were required.
100uL of cell suspension was added to each well of 96 well plates (Costar, 3904) and
incubated at 37°C (+5% CO;) in a humidified incubator overnight (24 hours). The following
day, compounds from dry weight samples were dissolved in 100% DMSO to give 100uM
concentration. 40uL of the compound solution was dispensed into the wells of each quadrant
across the 384 Labcyte plate (Labceyte Catalogue No. P-05525) (inclusive of a positive control
(100% DMSO), a negative control (10uM) and a reference compound (250nM) - 1-tert-butyl-
3-[2-{[3-(diethylamino)propyl]amino } -6-(3,5-dimethoxyphenyl)-pyrido[2,3-d]pyrimidin-7-
ylJurea — PD173074 — a commercially available FGFR inhibitor). The 384 Labcyte plate was
then transferred to the Hydra to dilute the compounds 1:100 into the remaining wells of the
quadrant. 70uL of media was aspirated from the assay plate using the Quadra before the plate
was transferred onto the ECHO 550. The 384 Labcyte compound plate was also transferred
onto the ECHO 550. Compound transfer to the assay plate on the ECHO 550 was at
concentration ranges (1) 100nM, (2) 33.3nM, (3) 11.1nM, (4) 3.70nM, (5) 1.23nM, (6)
0.41nM. The plates were gently tapped to mix compound in with the cell media and left to
incubate at 37°C with 5% CO, for 1 hour. Media was removed from the wells using vacuum
aspiration; cells were fixed by adding 50uL of 100% methanol to each well and incubated at
RT for 20 minutes. The fixative solution was then removed and the wells were washed once
with 200uL phosphate buffered saline (PBS/A) before permeabilising the cells by the addition
of 50uL/well 0.1% triton/ PBS/A for 20 minutes at RT. The permeabilisation solution was
then removed and the cells washed once more with 200uL/well PBS/A before the addition of
40uL 1/1000 primary antibody solution (Cell Signalling Technologies #CS3476; mouse anti-
phospho FGFR diluted in PBS/A with 10% FCS + 0.1% Tween20) to each well. Following
incubation at RT for 1 hour, the antibody solution was removed and the wells were washed
once with 200uL/well PBS/A. Then 40uL 1/500 secondary antibody (A11005; goat anti-
mouse 594) solution and 1/10000 Hoechst (diluted together in PBS/A with 10% FCS + 0.1%
Tween 20) were added and the plate incubated in the dark at RT for 1 hour. Finally, the plates
were washed once with 200uL/well PBS/A, leaving the final wash in the wells before sealing



10

15

20

25

30

40 2C19 5 7-net hoxy-4- trifluoronethyl- coumarin (MC)
50 0.05 250 60 2D6 3 7-nethoxy-4- 20 0.1 60 35
W@ 2000nsasez hyl ) - coumari n PCT/GB2009/050684

-35-

the plates. The plates were read on an Arrayscan (Cellomics). The Channel 2 (594nm) values
obtained from undosed (max) and reference compound (min) wells within a plate are used to

set boundaries for 0% and 100% compound inhibition.

Cell FGFR3 (ECHO) Assay

Cell based inhibition of transiently expressed FGFR3 Illc phosphorylation via use of
ECHO technology (measured using phospho-specific primary and fluorescent secondary
antibodies).

This assay may be used to detect inhibitors of transiently expressed FGFR3
phosphorylation by antibody staining of fixed cells detected using ArrayScan technology.
Cos-1 cells were routinely passaged in DMEM (Gibco BRL, 41966) plus 3% foetal calf serum
(FCS), 1% L-glutamine (Gibco BRL, 25030) to a confluence of 80%. To undertake the assay,
Cos-1 cells were harvested at 90-95% confluence for cell transfection. For each 96-well plate,
24nL Lipofectamine 2000 was added to 809uL. OptiMEM and incubated at RT for 5 minutes.
For each 96 well plate, 20pg 3’ FLAG tagged FGFR3/ pcDNA3.2 full-length FGFR3 was
diluted with OptiMEM to a total volume of 833uL. Equal volumes of DNA and
Lipofectamine 2000 were combined (DNA: Lipid = 1:1.2 ratio) and incubated at RT for 20
minutes. The harvested Cos-1 cells are counted using a coulter counter and diluted further
with 1% FCS/DMEM to 2.5 x 10° cells/mL. For each 96-well, 8.33mL cells were required.
The complexed transfection solution was added to the cell solution and the cells were seeded
at 2.1 x 10" cells/well in DMEM plus 1% foetal calf serum, 1% L-glutamine in 96-well plates
(Costar, 3904) and incubated at 37°C (+5% CO;) in a humidified incubator overnight (24
hours). The following day, compounds from dry weight samples were dissolved in 100%
DMSO to give 10mM concentration. 40uL of the compound solution was dispensed into the
wells of each quadrant across the 384 Labcyte plate (Labcyte Catalogue No. P-05525)
(inclusive of a positive control (100% DMSO), a negative control (10uM) and a reference
compound (250nM) - 1-tert-butyl-3-[2-{[3-(diethylamino)propyl]amino }-6-(3,5-
dimethoxyphenyl)pyrido[2,3-d]pyrimidin-7-ylJurea — PD173074 — a commercially available
FGFR inhibitor). The 384 Labcyte plate was then transferred to the Hydra to dilute the
compounds 1:100 into the remaining wells of the quadrant. 70uL. of media was aspirated from
the assay plate using the Quadra before the plate was transferred onto the ECHO 550. The 384
Labcyte compound plate was also transferred onto the ECHO 550. Compound transfer to the
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assay plate on the ECHO 550 was at concentration ranges (1) 10uM, (2) 3uM, (3) 1uM, (4)
0.3uM, (5) 0.1uM and (6) 0.01uM. The plates were gently tapped to mix compound in with
the cell media and left to incubate at 37°C with 5% CO; for 1 hour.

Media was removed from the wells using vacuum aspiration; cells were fixed by
adding 50pL of 100% methanol to each well and incubated at RT for 20 minutes. The fixative
solution was then removed and the wells were washed once with 200uLlL phosphate buffered
saline (PBS/A) before permeabilising the cells by the addition of S0uL/well 0.1% triton/
PBS/A for 20 minutes at RT. The permeabilisation solution was then removed and the cells
washed once more with 200uL/well PBS/A before the addition of 40uL 1/1000 primary
antibody solution (Cell Signalling Technologies #CS3476; mouse anti-phospho FGFR1
diluted in PBS/A with 10% FCS + 0.1% Tween20) to each well. Following incubation at RT
for 1 hour, the antibody solution was removed and the wells were washed once with
200uL/well PBS/A. Then 40uL 1/500 secondary antibody (A11005; goat anti-mouse 594)
solution and 1/10000 Hoechst (diluted together in PBS/A with 10% FCS + 0.1% Tween 20)
were added and the plate incubated in the dark at RT for 1 hour. Finally, the plates were
washed once with 200uL/well PBS/A, leaving the final wash in the wells before sealing the
plates. The plates were read on an Arrayscan (Cellomics). The Channel 2 (594nm) values
obtained from undosed (max) and reference compound (min) wells within a plate are used to
set boundaries for 0% and 100% compound inhibition. Compound data was normalized
against these values to determine the dilution range of a test compound that gives 50%

inhibition of phosphorylated FGFR3.

Cell FGFR4 (ECHO) Assay

Cell based inhibition of transiently expressed FGFR4 phosphorylation via use of
ECHO technology (measured using phospho-specific primary and fluorescent secondary
antibodies).

This assay is designed to detect inhibitors of transiently expressed FGFR4
phosphorylation by antibody staining of fixed cells detected using ArrayScan technology.
Cos-1 cells were routinely passaged in DMEM (Gibco BRL, 41966) plus 3% foetal calf serum
(FCS), 1% L-glutamine (Gibco BRL, 25030) to a confluence of 80%. To undertake the assay,

Cos-1 cells were harvested at 90-95% confluence for cell transfection. For each 96-well plate,
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24pL Lipofectamine 2000 was added to 809uL. OptiMEM and incubated at room temperature
for 5 minutes. For each 96 well plate, 20ug 3’ FLAG tagged FGFR4/pcDNA3.1 (MSD 6273)
was diluted with OptiMEM to a total volume of 833uL. Equal volumes of DNA and
Lipofectamine 2000 were combined (DNA: Lipid = 1:1.2 ratio) and incubated at room
temperature for 20 minutes.

The harvested Cos-1 cells are counted using a coulter counter and diluted further with
1% FCS/DMEM to 1.2x10° cells/mL. For each 96-well, 8.33mL cells were required. The
complexed transfection solution was added to the cell solution and the cells were seeded at
1.0x10" cells/well in DMEM plus 1% foetal calf serum, 1% L-glutamine in 96-well plates
(Biocoat # 6640) and incubated at 37°C (+5% CO3) in a humidified incubator overnight (24
hours).

The following day, compounds from dry weight samples were dissolved in 100%
DMSO to give 10mM concentration. 40uL of the compound solution was dispensed into the
wells of each quadrant across the 384 Labcyte plate (Labcyte Catalogue No. P-05525)
(inclusive of a positive control (100% DMSO), a negative control (10uM) and a reference
compound (250nM)). The 384 Labcyte plate was then transferred to the Hydra to dilute the
compounds 1:100 into the remaining wells of the quadrant. 70uL. of media was aspirated from
the assay plate using the Quadra before the plate was transferred onto the ECHO 550. The 384
Labcyte compound plate was also transferred onto the ECHO 550. Compound transfer to the
assay plate on the ECHO 550 was at concentration ranges (1) 10uM, (2) 3uM, (3) 1uM, (4)
0.5uM, (5) 0.1uM, (6) 0.03uM (7) 0.01uM, (8) 0.001uM.

The plates were gently tapped to mix compound in with the cell media and left to
incubate at 37°C with 5% CO, for 1 hour.

Media was removed from the wells using vacuum aspiration; cells were fixed by
adding 50uL of 100% methanol to each well and incubated at room temperature for 20
minutes. The fixative solution was then removed and the wells were washed once with 200uL
phosphate buffered saline (PBS/A) before permeabilising the cells by the addition of
50uL/well 0.1% triton/PBS/A for 20 minutes at room temperature. The permeabilisation
solution was then removed and the cells washed 4 times with 100uL/well PBS/A before the
addition of 40uL 1/1000 primary antibody solution (Cell Signalling Technologies #CS3476;
mouse anti-phospho FGFR1 diluted in PBS/A with 10% FCS + 0.1% Tween20) to each well.
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3-cyano- 7- et hoxy- coumarin (CEC) 3-cyano-7-hydroxy-
coumarin (CHC) 405 460 2C9 7-net hoxy- 4-

wa@ eoobiisesponet hyl - coumarin (MFC) 7- hydr oxy- 4- PCT/GB2009/050684
trifluoronethyl- coumarin (HFC) 405 535 2C19
7-met hoxy-4- trifluoronethyl- coumarin (MC)
7- hydroxy-4- trifluoronethyl3g-coumarin (HFC)

Following incubation at room temperature for 1 hour, the antibody solution was removed and
the wells were washed 4 times with 100uL/well PBS/A. Then 40uL 1/500 secondary antibody
(A11005; goat anti-mouse 594) solution and 1/10000 Hoechst (diluted together in PBS/A with
10% FCS + 0.1% Tween 20) were added and the plate incubated in the dark at room
temperature for one hour. Finally, the plates were washed 4 times with 100uL/well PBS/A,
and then PBS/A 200uL/well was added before sealing the plates. The plates were read on an
Arrayscan (Cellomics). The Channel 2 (594nm) values obtained from undosed (max) and
reference compound (min) wells within a plate are used to set boundaries for 0% and 100%
compound inhibition. Compound data was normalized against these values to determine the
dilution range of a test compound that gives 50% inhibition of phosphorylated FGFR4.
Example 1b — ICs 0.029uM, 0.033uM, 0.045uM, 0.028uM.

Cvtochrome P450 Inhibition Assay

The inhibitory potential (ICsg) of test compounds against 5 human cytochrome P450
(CYP) isoforms (1A2, 2C9, 2C19, 3A4 and 2D6) was assessed using an automated
fluorescent end point in vitro assay modified from Crespi (Crespi and Stresser, J Pharmacol
Toxicol Methods 2000, 44: 325-331). Microsomal subcellular fractions prepared from Yeast
cell lines expressing each human CYP isoform were used as an enzyme source in this assay.
The activity of the 5 major human CYPs was determined from the biotransformation of a
number of coumarin substrates to fluorescent metabolites, in the presence of NADPH.
Inhibition of these CYPs resulted in a decrease in the amount of fluorescent metabolite
formed. Comparison of the fluorescence observed in the presence of varying concentrations
of test compound with that seen in its absence allowed an 1Cs value to be calculated. Initial
experiments were performed to optimise the kinetic parameters of the assay and these have
been listed in Table 1. Stock solutions of each CYP, with its respective substrate, were
prepared in phosphate buffer pH7.4 (see Table 1) and 178 ul was added to the well of a black
solid, flat bottom, 300 ul 96 well microtitre plate (Corning Costar). Test compounds were
serially diluted in DMSO/acetonitrile and added (2 ul) to the reaction to give final
concentrations of 0.1, 0.3, 1, 3 and 10 uM. After pre-incubating at 37°C for 5 min the
reactions were started with addition of NADPH (20 ul, concentration shown in Table 1). The

final solvent content in each incubation was <=2% (1% from the test compound and a
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405 535 2D6 7-nmet hoxy-4- (am nonethyl)- coumarin

(MAMC) 7- hydr oxy-4- (am nonethyl)- coumarin (HAMC) 390
Wae9I328497 - benzyl oxy-4- (trifluoromethyl)- cour@r/GB2009/050684

(BFC) 7-hydroxy-4- trifluoromethyl- coumarin (HFC) 405

535 Table 2: Excitation and em ssion wavel engths used

by Spectrafluor Plus Fluorimeter to detect

fluorometric metabolites. CEC and HFC were obtai ned

fromU trafine Chem cals; CHC was obtained from

maxYRIB G & rEnAReubsVit®. MRMpprdiiite RNEnBESatMEY fhd substrate blanks

obt ai ned from Gentest Corporation. S '
were included in each experiment to assess control activity and identify any inherent

fluorescence due to the test compounds. In addition, known inhibitors of each CYP were
included as positive controls (see Table 3 for inhibitor concentrations and expected I1Csg
ranges). The reactions were stopped at defined timepoints (see Table 1) by quenching with
100 ul of solvent (acetonitrile:0.5M Tris buffer 80:20 v/v). The plates were read on a
fluorimeter (Spectrafluor Plus) at the appropriate excitation and emission wavelengths (listed
in Table 2) and the percent activity, corrected for control, was plotted against the test
compound concentration. The ICs (the concentration of test compound required to cause
50% inhibition of metabolic activity) for each CYP was then determined from the slope of

these plots.
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-42- CYP Substrate (111\4) Range of standard inhibitor

concentrations (111\4)

WO-kaw9053301 ne 1,

Sul phaphenazole 10, 3, 1, 0.3, 0.1 0.1-1.0 2C19 50

| Cso range (111\4) 1A2 3

0.3, 0.1, 0.03, 0.01 0O.01-0. O7PQIZBB2®9/050684

Onrepr azol e
-40-
CYP CYP Substrate Substrate | Phosphate | NADP | Incubation
solution Buffer H time
(uM) M) (min)
(pmol/ (uM)
200ul)
1A2 1 3-cyano-7- 3 0.1 250 20
ethoxy-coumarin
(CEC)
2C9 3 7-methoxy-4- 50 0.025 250 40
trifluoromethyl-
coumarin (MFC)
2C19 5 7-methoxy-4- 50 0.05 250 60
trifluoromethyl-
coumarin (MFC)
2D6 3 7-methoxy-4- 20 0.1 60 35
(aminomethyl)-
coumarin
(MAMC)
3A4 5 7-benzyloxy-4- 15 0.1 250 35
(trifluoromethyl)
-coumarin (BFC)

Table 1: Concentrations of assay reagents and assay conditions.




10, 3, 1, 0.3, 0.1 1.5-4.6 2D6 20 Quinidine 0.1, 0.03,

0.01, 0.003, 0.001 0.003-0.03 3A4 15 Ketoconazol e
wW@2@%/1539075, 0.025, 0.0075, 0.0025 0.005-0. 01ECT/GBRA0G/050684

3: Known inhibitors and opti m sed experi nent al

conditions for each of the 5 human CYP i sof orns.

FIl uvoxam ne was obtai ned frgm Tocris Cookson Ltd;

Sul phaphenazol e and Qui ni di ne were obtained from

Si gma; Oreprazol e was obtai ned from AstraZeneca,;

10 3009/ 15359 S8R GB20q0) 050RRH s Robult B b gon
l|c50 A (nm) A (nm)
1A2 3-cyano-7-cthoxy- 3-cyano-7-hydroxy- 405 460
coumarin (CEC) coumarin (CHC)
2C9 7-methoxy-4- 7-hydroxy-4- 405 535
trifluoromethyl- trifluoromethyl-
coumarin (MFC) coumarin (HFC)
2C19 7-methoxy-4- 7-hydroxy-4- 405 535
trifluoromethyl- trifluoromethyl-
coumarin (MFC) coumarin (HFC)
2D6 7-methoxy-4- 7-hydroxy-4- 390 460
(aminomethyl)- (aminomethyl)-
coumarin (MAMC) coumarin (HAMC)
3A4 7-benzyloxy-4- 7-hydroxy-4- 405 535
(trifluoromethyl)- trifluoromethyl-
coumarin (BFC) coumarin (HFC)

Table 2: Excitation and emission wavelengths used by Spectrafluor Plus Fluorimeter to detect
fluorometric metabolites. CEC and HFC were obtained from Ultrafine Chemicals; CHC was
obtained from Molecular Probes; MFC, MAMC, HAMC and BFC were obtained from

Gentest Corporation.
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w@elisesdon: Enati oners Conpounds of the preseP@T/GB2009/050684

i nvention while show ng good FGFR i nhibition, also

show a difference in their Cytochrome P450 inhibition.

Low i nhibition of 5 Cytochrage P450 is desirable to

anel i orate potential drug:drug interactions. Physical

Property Tests and Met hods

CYP | Substrate | Range of standard inhibitor concentrations ICsp range
(uM)
(uM) (uM)
1A2 3 Fluvoxamine 0.01-0.07
1,0.3,0.1,0.03, 0.01

2C9 50 Sulphaphenazole 0.1-1.0
10,3,1,0.3,0.1

2C19 50 Omeprazole 1.5-4.6
10,3,1,0.3,0.1

2D6 20 Quinidine 0.003-0.03

0.1, 0.03, 0.01, 0.003, 0.001
3A4 15 Ketoconazole 0.005-0.015
0.25, 0.075, 0.025, 0.0075, 0.0025

Table 3: Known inhibitors and optimised experimental conditions for each of the 5 human
CYP isoforms. Fluvoxamine was obtained from Tocris Cookson Ltd; Sulphaphenazole and
Quinidine were obtained from Sigma; Omeprazole was obtained from AstraZeneca;

Ketoconazole was obtained from Ultrafine Chemicals.
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(ugxhmprEl)al 0 zleatanes [C (m/mn/kg)] and the steady
state volune distribution [Vss (L/kg)] for each

cofpgamnly. 1b29).G38p &ree iat)mal e rat s
Example 1a: 3.72% free (human)

Example 1b: 2.79% free (human)

N

Conclusion: A reduction in protein binding indicates that there is more free drug (unbound).

This may be advantageous as there may be more drug available to act at the target site.
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Clearance:

For the rat dose of 0.927mg/kg (2umol/kg), the compounds were formulated in 20%
DMA:80% sorensens buffer pHS at 1umol/ml. Each formulation was dosed (2mL/kg) to four
male rats (250-300 g) which had free access to food. Blood samples were taken via the tail
vein at 5 and 20 minutes, and 1 and 4 hours post dose from 2 rats, and at 10 and 40 minutes,
and 2 and 6 hours from the other 2 rats. Terminal samples were taken at 12 hours from the
first pair of rats and 24 hours from the second pair. The blood samples were diluted 1:1 with

water prior to analysis.

For the dog dose of 0.927mg/kg (2umol/kg), the compounds were formulated in 10%
DMS0:90% hydroxyl-propyl-8-cyclodextrin (25%w/v) in sorensens buffer pHS at 2umol/ml.
Each formulation was dosed (1mL/kg) to a male and female dog (8-15 kg) which had been
fasted overnight. Blood samples were taken via the jugular vein at 5, 10, 20 and 40 minutes,
and 1, 2, 4, 6, 12 and 24 hours post dose. The blood samples were diluted 1:1 with water

prior to anaylsis.

A set of 10 calibration standards covering the concentration range (0.001umol/L to 10
umol/L) were prepared by spiking blank matrix (1:1 blood:water). The samples and standards
were extracted using a solid phase extraction plate, blown down under nitrogen, and then
reconstituted in methanol:water (20:80). The samples were analysed using LC-MSMS and
the results obtained were used to determine the area under the curve from time 0 to infinity
[AUCO-inf (ug.hr/ml)], clearance [CI (ml/min/kg)] and the steady state volume distribution
[Vss (L/kg)] for each compound.

Data for male rats

Example dose Cl Vss AUC 0-inf
mg/kg (ml/min/kg)| (L/Kg) (ug.hr/ml)

la 0.927 60.9 2.58 0.254

1b 0.927 32.7 1.74 0.473




Data for mal e dogs Ex dose ng/kg C (m/m n/kg) Vss
(L/Kg) AUC O-inf ug.hr/ml la 0.927 26.4 3.71 0.585 |b
W@2®9/1535%2 5 6.55 1.24 Data for fenal e dogs ExPCDE82009/050684

-45-
Data for male dogs
Ex dose Cl (ml/min/kg) Vss AUC 0-inf
mg/kg (L/Kg) ug.hr/ml
la 0.927 26.4 3.71 0.585
1b 0.927 12.5 6.55 1.24
Data for female dogs
Ex dose Cl Vss AUC 0-inf
mg/kg (ml/min/kg) (L/Kg) ug.hr/ml
la 0.927 36.2 7.08 0.427
1b 0.927 11.5 1.71 1.35

Conclusion: A reduction in clearance indicates that the drug is retained for longer. This may
be advantageous as it may be possible to achieve and maintain the drug exposure levels

required for efficacy from smaller drug doses.



nmg/kg A (m/mn/kg) Vss (L/Kg) AUC O-inf ug.hr/m |a

0.927 36.2 7.08 0.427 Ib 0.927 11.5 1.71 1.35
w@wehsashon: A reduction in clearance indi cat eBCT/BBR009/050684

the drug is retained for longer. This may be

advant ageous as it may be possible to achi eve and

mai ntain the drug exposure l4gvel s required for

efficacy fromsmall er drug doses. WO

2009/ 153592PCT1GB20091050684 -46- CLAI MS

CLAIMS

1. A compound of formula (Ia) or (Ib):

or a pharmaceutically acceptable salt thereof.

10 2. A compound according to Claim 1 wherein the compound is a compound of formula
(Ib):

© \ \ NH ¥
N—\5 %@f \J

15 (Ib)

or a pharmaceutically acceptable salt thereof.

3. A compound of formula (Ib) as claimed in Claim 2, or a pharmaceutically acceptable

salt thereof, for use as a medicament.
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1A conpound of fornula (la) or (Ib): o 5(la) (lb) or
a pharmaceutically acceptable salt thereof 10 2. A

W@ o09pasasek according to Caim1 wherein the conpoUG#2008/050684
a conpound of formula (Ib): 15(Ib) or a
pharmaceutically acceptable salt thereof WO
2009/ 153592PCT/ GB2009/ 0506847- 47- 4. The use of a
compound of forrmula (Ib) as clained in Claim2, or a
pharmaceutically acceptable salt, in the manufacture
of a nedicanment for use in therapy. 5 5. The use of a
conpound of the fornmula (Ib) as clainmed in Claim?2, or

4. a phausaefacdngiung of aa(ﬂb)eaSScéatimedh@C@ém 2, asa ghdrimageitically

f f
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: P b0 /eanenaund o4 e fﬁm&@ (Bn @s slpghnClpm 2w a

pharjrﬂa\é&[tlcaﬁﬂr g&%étabf%l < ‘{jl?e'}eaof ée% QRS AliGm iR tﬁ%%gnlﬁg&ure of

ncreas recurrent sol Funours of'
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nmet.hod for producing a FGFR i nhibitory effect in F i
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[
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n et anount o a conmpound of formil
prostge, braistnand fiancrChsaiand Brimery andpbarnrreat salidi tombliss of the skin, colon,

inyrEEREERLFiALL Lher eof

6. A method for producing a FGFR inhibitory effect in a warm-blooded animal, such as
man, in need of such treatment which comprises administering to said animal an effective
amount of a compound of formula (Ib) as claimed in Claim 2, or a pharmaceutically

acceptable salt thereof.

7. A method for producing an anti-cancer effect in a warm-blooded animal, such as man,
in need of such treatment which comprises administering to said animal an effective amount
of a compound of formula (Ib) as claimed in Claim 2, or a pharmaceutically acceptable salt

thereof.

8. A pharmaceutical composition comprising a compound of formula (Ib) as claimed in
Claim 2, or a pharmaceutically acceptable salt therecof, as herein defined, in association with a

pharmaceutically acceptable adjuvant, diluent or carrier.

9. A method of treating melanoma, papillary thyroid tumours, cholangiocarcinomas,
colon cancer, ovarian cancer, lung cancer, leukaemias, lymphoid malignancies, multiple
myeloma, carcinomas and sarcomas in the liver, kidney, bladder, prostate, breast and
pancreas, and primary and recurrent solid tumours of the skin, colon, thyroid, lungs and

ovaries, in a warm-blooded animal, such as man, in need of such treatment which comprises
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7. A nmethod for producing an anti-cancer effect in a
war m bl ooded ani mal, such as man, in need of such
W@ e@ansasmt whi ch conprises admni stering to sapdI/aBRe9al050684
an effective amount 20 of a conpound of fornmula (Ib)
as claimed in Caim2, or a pharmaceutically
acceptabl e salt thereof 8.48A pharmaceuti ca
conmposition conprising a conpound of fornula (Ib) as
claimed in Caim2, or a pharnmaceutically acceptable
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10. malA gamneécRsical Mepbsitien BY €h@ied, in C4ie HAMBRirAihd compound of
sarcomas in the liver, kidney, bladder, prostate,
fornpladd) isngratelbemiorsas, and primary and recurrent
solid tunours of the skin, colon, thyroid, |ungs and
ovaries, in a warm bl ooded animal, such as man, in
11. needplafrmseakicilrceaipostibn wheleimaddmiiaige$ whdin the compound of
2009/ 153592PCT1EB20091Q50684 -48- adm nistering to
fomglgfr T W%&@ BBt liegﬁ‘éméﬁaaﬁ?%@ Aa conpound of
formula (Ib) as clained in daim2 or a
pharmaceutically acceptable salt thereof as defined
her ei n. 10. A pharmaceutical conposition as clainmed
in Claim8 wherein the conpound of 5 fornula (Ib) is
in crystalline form 11. A pharmaceutical conposition
as clainmed in Caim8 wherein the conpound of fornula
(Ib) isincrystalline form referred to as FormA. 10



