CRYSTALLINE (R)-(E)-2-(4-(2-(5-(1-(3,5-DlI CHLOROPYRI DI N- 4- YL) ETHOXY) -

1H 1 NDAZQOL- 3- YL) VI NYL) - 1H PYRAZOL- 1- YL) ETHANOL Fi br obl ast growth factor
(FGF) haswbeere/ides0gni zed as an i nmportant medi at or 5of mamyUuSphyes3IPOYI ca
processes, such as norphogenesis during devel opnent and angi ogenesis. The
fibroblast growh factor receptor (FGFR) fam |y consists of four nenbers
(FGFR1- FGFR4) , which are gl ycoproteins conposed of extracellul ar

i mmunogl obulin (Ig)-like domains, a hydrophobic transnenbrane region and a
cytoplasm c part containing a tyrosine ki nase domain. FGF binding leads to
FGFR 10di neri zation, followed by receﬂfor aut ophosphoryl ati on and
activation of downstream signaling pathways. Receptor activation is
sufficient for the recruitnment and activation of eci fic downstream

si gnal i ng pafY AEABLIAR) i DEtE -3 A -PIE LY BRIMN-O¥ L &P $¥)-pr ocesses
such as cel| grovy gl domstabeiniem, @ﬁ%ﬁ@&ioﬁm ¥ahaNGus, the FGF/ FGFR
signaling pathway has pleliotropic efrects on many blologlcal processes
15critical to tunor ceII proliferation, mgration, invasion, and

angi ogenesi s. i e treatnent
of cancer. See ggog§% H%&hh@gggQgﬁgﬁggg %%89@5%%§%€§@%§5 ﬁ%%ﬁﬁ@hhlbltors
ar e/ al so k/nmf\manvrphfjsméogcatl proSeseesf gich exmnmhggenvmmmngMment and (5-(
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et hanol t harhemberp(ﬂ(ﬂﬂm EGEM),aiflhclnﬁe glydoprsteins edraposedofantracetiulpt t or of FGFR

The present. i nvent es .a crystalline R) - (E) - 2- 2-(5-(1-(3, 5-
di ohi or opy oA ARABRIES A5l A TP FrbhaharRifish b el  12VT) et hanol
that is a p@ﬂt@ﬂﬁsmﬁdﬂﬂﬁhﬁoh@fmrﬁgfa thfkire aingseriayanil FEF HilEngldyansé BGERUS

propert elative tot rior form of. superior. solid handling

pr opertioes GRegzAigy. J%l?oé’%?g%¥ recSRSBAEPhERAP Pitigh aqiyatampd AV PSISYE | on, and

t her mody nangignafh@pithidyy. RE&eior 6QREHidN lmﬁ‘ﬁafentrf&aﬁmeﬁuhlbﬁ@hd processing and
storage. In gne enbodinent, the crystalline 4-(2-(5-(1-

(3, 5- di chl cr8pHonaf ?pealﬁy|dy\§§%%19fgﬁﬂqgrpaa&%$51 f)%ﬁa?ﬁﬂ2§h@f%%i‘r0§zol 1-y1) et
hanol is the gRpeySEatEutREdRell U&ﬁ défl%r%@d%llén{‘é(rﬁirﬂell%}vﬁzlaﬁofhl% QNd des

crystalline (R 2-(4-(2-(5

di chl or opyrlfé?l‘f %G%ng}l@twg}l)mﬁﬂ@ﬁ Iﬂ@latmm gfogts)onimapy piolegiqe) prasesses1- y1) et hanol
. S0 A o g e e ks at 354,
12.51, or 19.16 \(123@mdy@olis)arekm@vrpnél@émforihvermtm@moépwmd&eéprnet hod of

of breast cannple WRERb L P P b R R R IR BB Ty =11 1
gastric candenrt. @aﬁbr@ampb Ba062022M%st at e cancer colon cancer, multiple
ryeloma, |1 ver SaSEto NG TN AR R ANRGLE -+ IRl caneer
conpr|Sth(aﬁmhdﬂmbgmumg4@@maon@nﬁﬁMdunlmeedm@mlﬁﬂgmwbreabmhmmlan ef fective
anount of a Ocoqgound r sa

t he se ntion. Thi s
i nvention ardd B¢ FH@?’H%&P%E&@%?‘?&P%gﬁH@ €$$%§s conpri sing a conpound
or salt of the ﬂm6®&ﬂﬁnMNvﬁnmqm@n&ﬂaQQHbMﬁBKﬁQQEMQ{bCD@&]QBSHDre

part i cul ar SRBBHPEHE e hestpeEnar ok U RG shise FLGUBHRE Bt e o of her

t her apeut i CpaGe HhSHitod STHTIR AnAMEItIFRAHR|aGRanRiets BRHedicCRIPOEIRALOr sal t of
the present invention for use i n. therapy §d|t|onally, this invention

provi de® uskipfors of spRssightplighanding pwelﬁlﬁ%wp% BEeneals o8 of PofiGetion he
manuf act ur ey afryRalFRELE 308 Herh Qfynd rhi abilig) HRBCRhditions of pharmaceutical

processing and storage. In one embodiment, the crystalline ((R)-(E)-2-(4-(2-(5-(1-

(3,5-dichloropyridin-4-yl)ethoxy)-1H-indazol-3-yl)vinyl)- 1H-pyrazol-1-yl)ethanol is
the monohydrate form.

30 The present invention also provides crystalline (R)-(E)-2-(4-(2-(5-(1-(3,5-
dichloropyridin-4-yl)ethoxy)- 1H-indazol-3-yl)vinyl)-1H-pyrazol-1-yl)ethanol



Additionally, this invention provides for use of a conpound or salt of the
present invention for use in the treatnent of cancer. In particular these
cancers aweelmetsed 20f rom t he group consi sting of breastr/usanams37o$ ung
cancer, bl adder cancer, gastric cancer, pancreatic cancer, prostate cancer,
colon cancer, nultiple nyeloma AM., |iver cancer, nelanoma, head and neck
cancer, thyroid cancer, renal cell cancer, glioblastom, and testicular
cancer. More particularly, the cancers are selected fromthe group

consi sting of breast cancer, non-small_cell lung cancer, bladder cancer,
25gastric cancer, pancreatic cancer, ﬁ?ostate cancer, colon cancer,
mul tiple nyeloma, |iver cancer, nelanoma, head and neck cancer, thyroid

cancer, renal cell cancer, glloblastona and testicular cancer, Most

partlcularI§wﬁﬁ@ﬂeﬁﬁ3éhengm@hwbﬁ@ﬁmwéenPmknﬁﬁméah@émqKﬁﬁéﬁoﬁeél|cuIarIy
t he cancer an t n | ar n s multiple
ryel o, FUTRER b oS RTEeh ol RT ol BERED % WnSHaRESH ey
30conposi ti@r)for treating cancer selected fron1the group consi sting of

breast cancer, -3- non-small ceII | un cancer bl adder cancer, gastric
cancer, pancr eatlilé PEAFIE EPentingsevides a of treging gancanwhsrein he @gsf e myel oma,

l'iver C&ﬂceﬁsd&ﬁ&ﬂﬂﬁﬁﬁwg Qoﬁﬂ%n?%@&e&@&ﬁ@&vn&J%MéWd&lﬁ%@QﬁSCLIena| cel
cancer, glioblastoma, and testicular cancer conprising a conmpound or salt

of the preseAeeri thddart apeer.caestan cancen DEICICAE IFE TSP £angerl folgfe under st ood by
the skill edcaﬁ@@%ﬁlﬂﬁl@%yel%hla Rer Eﬁ%e@ﬁl@ﬁﬁ&ﬂgﬁem anhliﬁ@ckpé'aﬁée‘? r{flyrbi'avent ion are

capabl e of form ng sal The conpounds of 'the present Invention are
am nes, andcaacea:mchl ag! qanmaghobmtpma,aamsi tesficudar ganrdoein aghammdrcganiigngnd or gani ¢

acids to fof E‘t@ﬁ %%%dbn’lﬁﬁvh u¥n Q{ ﬁt?ljeﬁm%ﬁ a‘ﬂ <Addl d'te L ABuREhS. Such

pharnaceutlca aC| tion sa ts and common nethodology for
10 prepurln@nmhmmham@tmbh¢pkﬂmMmenmnhe art. See, e.g., P. Stahl, et a
HANDBCCK OF PHARYACELTTLGA. SALTS:. SROEERTIESuRELRGTLON AR, LSE.

(VCHA/ W | ey- VCH dB’ée)n 'S PR ep etal o CRRarreeSut P cAl® Bal ts", Jour nal
of Phar maceshipoahd Gchlenllhs prelak 1n6&1t10hkm co]:nbmbalnm atityt okOdr/more AS used
herein, the term"isolate neans cr, sta E 4-(2-(5-(1-

15( 3, 5- di ch?“(%%aﬁﬁ?ticaﬁ%?c&e@?'ﬁl%?%%%Z@)dl W HH%{%W(“?) Jﬁ?é?‘ﬁﬁ‘gﬂﬁr 1H pyrazol - 1-y1)
et hanol t haémbogin9%ehp do@positivd fE@TEP obtstEeOdnetdn opy @b@licrapautidigem®. can be

pr epar essenti II as illustrated in the pre ations. and. exanpl es bel ow.
The narﬂdsng of t Hes! EPB%? HEp lffPté‘a%?raa‘iOPE’HEn ‘Hdaléggth%l’ré%enf @V%ﬁé)ﬁﬁm ng the

St r uct =Nameyspaiihag )fe&adm&lauyﬂ R0 i bR B PR M td o ak@mBoundior Raf éitthon 1
1-(3,5-D chloropyrldln -yl )ethanol To a 3-neck 12 L round bottom fl ask add

t et r ahydr of RIFSEAL ipvaneon B thy mapackugpf %eﬁﬁlleaawnéfﬁrﬁeatweﬁmersls nL, 2.24 nol)
and cool tOAdcﬁﬁ’on@ll%Mg1I§IE19Wn3br®1del§lﬂ5r){1lsé bftamo%gsbﬁéa&sM bfthbganes, 1400 ni,

2.24 nol). After t dition is conplete and the tenperature has settled
at -78 C s|iBwinjiony use igshafrdatpenypf can@r dingrertisulspibeseapecy Zogeleeted, 2. 00 nol)
whi ch 'Wdﬁé}hﬁleygr&ﬁ%rc%ﬁs@ g%ktﬁ%&!t S | 1u9€ chiadt bfé@c?e?gaﬁéeli Oasftid Ust col ored

suspension. After the ad ion 1s conp e and the tenpérature has settled
at cancer, pancreatic cancer prostate cancer, colon cancer, multiple myeloma AML,

liver cancer, melanoma, head and neck cancer, thyroid cancer, renal cell cancer,
glioblastoma, and testicular cancer. More particularly, the cancers are selected from
the group consisting of breast cancer, non-small cell lung cancer, bladder cancer,

25  gastric cancer, pancreatic cancer, prostate cancer, colon cancer, multiple myeloma,
liver cancer, melanoma, head and neck cancer, thyroid cancer, renal cell cancer,
glioblastoma, and testicular cancer. Most particularly the cancer is non-small cell
lung cancer. Most particularly the cancer is gastric cancer. Most particularly the
cancer is multiple myeloma. Furthermore, this invention provides a pharmaceutical

30  composition for treating cancer selected from the group consisting of breast cancer,



30 -78 Cslowmy add acetal dehyde (230 nL, 4.05 nol) in THF (600 niL).
Continue stirring at -78 C. After 3 hours, renove the dry ice bath and

begi n quemohlnmgy4tdse -4- reaction by the dropw se additipom/uskoizasireat ed
aqueous ammoni um chloride (1 L). Allow the reaction to warmto room
tenperature (RT) overnight with stirring. Dilute the mxture with

nmet hyl -tert-butylether (MIBE, 2 L), saturated agueous amoni um chloride (1
L) and water (2 L). Partition and wash organics with saturated 5 aqueous
sodium chloride (brine). Extract the aqueous phase with MIBE (1.5 L).

Conbi ne the organic |ayers, dry over odi um sul fate, filter and concentrate
in vacuo. Purify the residue by silica gel chromatography [25% et hyl acetate
(EA) in hexanes] to give the title conmpound as a red oil. Yield: 352 g
(90% . M (IE)S)snmllfeliglgg Eaee] hladdey cicelp §RSHECG GIRACCP, pancreatic cancer, prostate

(S)-1- (3, 5- Qh&h] RIRRYAdeH inads1Y ik BbRENRkr cancer, mgRMAhE dlRE nddxt Ur e of

&
stereoi somers obtained i'n Preparation I on a CH RALPAKO AD-H col um el uting
with 90% heqanentichyrogiogredchaesl cellrander, zlipklasteraa, pBditestiquéad cengeint i oner . To
establish t : I gukr atal i .t he product in
cDC13 (fi na‘fbﬂl@gﬁ@gh#@?@%ﬁ o 38 %1}6??335% froiién %ﬁ?‘%ﬁ% ?dé%‘% ci rcul ar
di chroi sm (VCD) Iawidl henfmderstoedby thRykiBgbretdeathai dlhofaha @spowdsofithef 4 cm 1

usi ng a Chi R FT.. r : i | i n IR cell

oqu pped wi BB RS SRR Tl SRR Bp BB M P ect "t he vep and
| R for 6 houvsition bie agdikSGinl AbcoafingIh ecastanifhl any oPr esrendr of mergdaicandv t hout

snoot hi ng or flill’t h 2 foat ahFrr ocg%sglglgi.c G?a;p?l nivi glrt%t iﬁ@gals frequenci es and
absor ption ARy i ntERIETEE 39 p FHR enagfctaﬁl 1°8 t Eﬂlergy_ conf ormer by
Gaussi an atpHaheacBR R 4 eBAE dcid id@ionanltsanticomiMmos megiogslpgyafod si mul ate t he
correspondi ng spectra usi a Lorentzian bandw di h of i brational

Pt cur R i AR RE et ab BYB AN Lt <26 Hdnd SHE e TRk The 5.

25i soner. YPigARMAREBMCAL(SMAS: PROMERINESISELEBZIOVIKND-USEY epar ation 3
(5)-1-(3,5-D chl oropyridi n- met hanesul f onat e Di ssol ve

, 4-yl) et hyl
(910 (3. o @I SHBEIVGE Rohi i) dieidtmeral 5 Topmigeusel S migyaian 30
di chl or omet Bang addhfidli SdBRef)ol BANE @OJanddre 14147ask in an ice bath. Add
triethylamne (TEA, 3.5 niL 11 mmol) foll owed by the dropw se addition

) 25. 1, |

of met hanesul f orfyfused IpreipHhoterpaisplated” means oysiBingorE)>-2rddiz(rhe | ce bath
and al | pyv t 18 58AGLhAT-9-yYYBhBRyH A HFdaAl8 STty AU SraBHERBBLME Teaction
wth water (100 nl) ‘and séparate

that is 99% pure.

The compounds of the present invention can be prepared essentially as
illustrated in the preparations and examples below. The naming of the following
preparations and examples is done using the Struct=Name naming feature in

20  ChemDraw® Ultra 10.0.

Preparation 1
1-(3,5-Dichloropyridin-4-yl)ethanol
To a 3-neck 12 L round bottom flask add tetrahydrofuran (THF, 3 L) and
25  diisopropylamine (DIPA, 315 mL, 2.24 mol) and cool to -78 °C. Add slowly n-
butyllithium (1.6 M in hexanes, 1400 mL, 2.24 mol). After the addition is complete
and the temperature has settled at -78 °C slowly add a solution of 3,5-dichloropyridine
(296.7 g, 2.00 mol) which immediately forms a yellow solution that changes to a rust
colored suspension. After the addition is complete and the temperature has settled at
30  -78 °C slowly add acetaldehyde (230 mL, 4.05 mol) in THF (600 mL). Continue
stirring at -78 °C. After 3 hours, remove the dry ice bath and begin quenching the



| ayers. Extract the aqueous |layer with DCM (50 nL) foll owed by 20%
i sopropyl al cohol (IPA)/chloroform (50 nL). Conbine the organic extracts,
dry over wohytvmo®95sodi um sul fate, filter and concentr ace/useonmsires Yi el d:
7.15 g, (100%. Ms (ES) mz 270 [M+l]+. Preparation 4
4-1odo-1-(2-(tetrahydro-2H pyran-2-yloxy)ethyl)-1H pyrazole 10ln a 1 L
3-neck flask equipped with magnetic stir bar, nitrogen bl anket and internal
t enperature probe dissolve 2-(2-bronoethoxy)tetrahydro-2H pyran (34 g, 156
mol ) in acetonitrile (ACN, 400 nL). Add 4-iodopyrazole (29.34 g, 149.74
mol ) foll owed by cesium carbonate (734.‘4 g, 223.02 mmol ). Stir the mxture
at RT for 18 hours. Filter the reaction m xture through CELI TEQ, wash the
filter cake with 15ACN and concentrate the filtrate to a golden oil. Use
wi t hout f urtetfdion py therdrepatiseqddition ef pturatgd giugouy apyyoyum Wépre%;é} mz 323
[ Mk1] +. PrepargiOfle Radtidn't& WanBr nbbflitdBilcmts ik ¥) Sxhant Gith RgwE! € 20Charge a
W th N N yl (DVE 2.50 L)

10 L reaction vessel , N- di net hyl f or mam de

5- hydr oxyi ndédutethe n{ii®e, with gethyl-te2-bpylcsheaMTBEN 2 ki, skivralcd aqueous 35 g, 1. 68
nol ). Cool ] r [ vl ¢k i llane

(255 16 g, Ay ThitoRud 1 () ot RE: B0 pRitip N O TREMG R RRBIC 3% e .
Add wat & (®Rubouk podiomchleridethans)ofxshaWeynquiduhplaase wgk MIRth at 5 C to

mai ntai n an. internal .t erature at, around. 252 . ~dransfer the mxture to
2 separ at | nd ek g ERLC bl i R T P St T e ext r ot s
and wash w tduovaltueify (b8 residde by kilicagad clhoma®graphiy 26 iectiofgatnicd EAdInut | ons over
anhydrous sodiumsulfate, filter, and evaporate.to ed ol Pass the oil
Through s sl § gredhiacamar it AreE o EPTR: SrubB SERTEN 15 hexane) to
afford the tdtiMe-1¢onpound as an orange oil which crystallizes. Yield: 300 g
(100% . MsS (ES) 30 mz 249 [M+l]+. -6- Preparation 6

5-(tert1q_°>utyl di nmet hyl si | yl oxy) - 3-i odo- 1H i ndazol e Cool a solution of
5-(tert-butyl di nethyl silyloxy)-1Hppgaahe (300.00 g, 1.21 nol) in DCM
(4.00 L) to 10 Cin a 10 L%i acketed reactor vessel. To the 5resulting

sol ution add N-iodosucci nit by Dedlagepygidingd-ghethasiod i n portions over 0.5

hours. Stir the gapahitiiR dkufloffs@eokolRHIobiaiRd S PRp&MR 1€§f, conversion as
indicated b uird chromat ography mass s ectroma{)ry (LC-M5) and thin |ayer

| i
chr onat ogr aptRAFAG® AGyHl cofumen dhtiogurith 1060 haptagesa iy gliertnPeaki2hs hat er (2.5
L). Trapsf efeshhieniathith €18 S lseR iRy cdnibielio AN R¥ b kafble bige aqueous
layer into DCM (2.5 L). Wash 10 the conbined organic extracts with a 10%
aqueous sodiradnct i {faabcanetnitietion1 Q03ng/mLan@bB; thevibiptignal piecubar gani ¢

The t111c counauRg v EhEHle Rin by R s GE L o0 aE  (Bs) “mi 2 a7s
[ Mr1] +. 15FelepdRatT B DApectrometer (BioTools Inc ®) with an IR cell equipped with BaF,

windows and a path length of 100 mm. Collect the VCD and IR for 6 hours with

20 150 uL of the sample. Present the data without smoothing or further data processing.

Obtain vibrational frequencies and absorption and VCD intensities by optimizing the

lowest energy conformer by Gaussian at the B3PW91/6-31G** level on a Linux

cluster, and simulate the corresponding spectra using a Lorentzian bandwidth of 6 cm-

1 vibrational circular dichroism. The above analysis shows the product to be the S-

25  isomer. Yield: 84.37 g (27%). MS (ES) m/z 192 [M+1]".

Preparation 3
(S)-1-(3,5-Dichloropyridin-4-yl)ethyl methanesulfonate
Dissolve (S)-1-(3,5-dichloropyridin-4-yl)ethanol (5.02 g, 26.14 mmol) in
30  dichloromethane (DCM, 100 mL) and cool the flask in an ice bath. Add triethylamine
(TEA, 3.5 mL, 25.11 mmol) followed by the dropwise addition of methanesulfonyl



5-(tert-Butyldi nethyl silyloxy)-3-iodo-1-(tetrahydro-2H pyran-2-yl)-1Hi ndaz
ol e Cool a solution of

5- (tert - bwoybvoaedobyl si | yl oxy) - 3-i odo- 1H i ndazol e (387. @OTQEIS20110878®1 ) i n
DCM (2.50 L) and THF (1.00 L) to 10 Cin a 10 L jacketed reactor vessel. To
the resulting m xture add net hanesul fonic acid (14.0 nL, 20 216.02 mol),
fol |l owed by 3, 4-di hydro-2H pyran (296 nL, 3.24 nol) over 0.5 hours,
observing a slight exotherm Stir the mxture at RT for 3 hours. Cool the
reaction to 10 C and quench with saturated aqueous sodi um bi carbonate (2
L). Dilute the mxture with water (2 L5y and extract the aqueous layer with
DCM (2 L). Wash the conbined organic extracts with water (2 L) and brine.
Dry the organic m xture over 25anhydrous sodiumsulfate, filter and

concent r at echiqiidg &2 eL. B-62 Bmdhe Reaioieiths igerhadrg aHow theireastiofeto Wwae wi t h

el uent (0 tg R%O%f@%hﬁmﬁéﬁchttﬁe &a&%nt\m &dtérl(@omﬂmu@gparm eld: 150 g
(31% M5 (ES) m z - Preparation 8

(E)-1-(Tet rlamﬁr%ct@wbwcmmz-lw) WEhPEM 150(reL ) foBow ey di0te Beprpgil an- 2- yl oxy) et
hyl)- 1H py ' ' - = ' [ a mxture
of 5 (tor L2 BERY] AL BT ooly | TARR R HaRPBAR N b RRGR

5(tetr al‘@/drf@d'@lmqmifafanﬁlmyllc) cobbpnitmatdaiz etago ( Yibld,7.13@, 640YmoMS (ER) DFF (150 nl)
in a 500 h@ round bottom fl ask equi pped with nagnetic stirring,
terrperature pro e and condenser with septa for 10 mnutes. To the
resulting solution add tributylamne (TBA, 6.7 g, 36 1 mmol ) and

4,4,5 5-tetranmet hyl-2-vinyl-1, 3, 2- Pd| 0 ab rolane (7.0 g, 43.18 mvol) and
continue sparging for 10 m nutes. TP HE Tor esul ti ng m xture add

bi s(tri phenyl phosphilﬁ@}lpattbtaaﬂl&dtmz(l{ bgramhlyw;dyybﬂly@mmgyrgzol@ 63 mmol ) and

continue to sparge for a dit 5 hours mxtueat 95-100
C for 18 hours. %58 {'H?fﬂrfggﬁquﬁ)ﬂ?e&i”%gﬁ’ragnet“ﬁ SB@?%\H“WG’@:&& rge with

4-i odo- 1- ( Zinfetfat feﬁr?k!ﬂfu@e@bbﬂﬁs@ﬁrea (ylbe@hyae@{olslyjtatraﬁy&rwﬂqz}@m%g 8 g, 30.42
mmol). To the resulting m xture add barium hydroxi de octahydrate (19.3 g,

60 3 mol) Sfdurgharaspiopiirde AN relon i felodoniragriig2% 5t & 189 nut es. Add
1,1 - bi S(dlhﬂlb@@é/ﬂom%@%?'aésr\ﬁﬂEaﬁ‘BcFrﬁfée{'?§4%aij3ﬁﬂ|rhiﬁbl§|$ﬂrtﬁ@h9&dr@§tw conpl ex

(1.3 g, 1.56 mmol he reacti on and conti nue spar in 5 hours. Heat

t he m xt ur efoat8 kwrfc Hilkgéhe eaation geruieshrome ol I ERppvpiit the ? ke caketitfr e wi th EA
and filter Abﬁ%&lbo&e&%ké thsﬁmra?e% a\ééﬁi!@n LineuRadinut Rl RRAEABR M) and

separate the filtrate | ayers. 20 organic layer with brine and
ext ract theY@binﬁWrﬁgéﬂgé%ﬁYesz U%ﬁ)@’r/@% [Mir1EA.  Conbi ne” t he organi ¢ sol utions
and concentrate to a brown oil. Dissolve the oil in DCM (100 nmL.) and add to

a silica gel pad. Elute the pad with eluent (50% EA in hexanes foll owed by
70% EA in hexanes) to afford a |i ghtpatowd oil. Triturate with MIBE (100

m) to afford the title Leld. 5 g (37%. M5 (ES) niz
25439 [M+1] +. Preparat | O%q%ptoé'ur%%d%eﬂ%/lssﬁyiox% I¥1ndazole

5- ((R) -20 ( 3, 5- DichatgoadPyir dealition £esgé] jvathid Xy dimbthf fetmaadided DOAR B0 NAN- 2- y 1) - 3- (
(2) (€ ot ahyPETORHGRURUSO90 6 Y LPRY 3 BRSO 14355 LFGRY- 114 i ndazol o
30l n a 3- neCkol 2kGnitturd 0WNA dad bddwitfbussdmetivicplpedilant (2536 ¢, NHe Mod)
temperature over 0.5 hours. Stir the mixture at 18 °C for 3 hours. Add water (2.5 L) to the
reaction slowly with an ice bath at 5 °C to maintain an internal temperature at around
25 20 °C. Transfer the mixture to a separating funnel and extract with EA (2 x 2.5 L).
Combine the extracts and wash with water (3 x 2.5 L) and brine. Dry the organic
solutions over anhydrous sodium sulfate, filter, and evaporate to a red oil. Pass the oil
through a silica gel pad and elute with eluent (0% to 30% EA in hexane) to afford the
title compound as an orange oil which crystallizes. Yield: 300 g (100%). MS (ES)

30 m/z 249 [M+1]".



probe, reflux condenser, nitrogen bl anket and magnetic stir bar, slurry
(E)-1- -8-

(t et rahydwo-28td/q@yavan- 2-y1) - 3- (2- (1- (2- (t et rahydr o- 2H pyPamAR2¢l1 0x37y&et hyl ) - 1
Hpyrazol - 4-yl)vinyl)-1H i ndazol -5-0l (10.0 g, 22.83 mmol) and cesium
carbonate (7.88 g, 23.94 mmol) in ACN (92 nL) and warmto 60 C. To the
suspension, add (S)-1-(3,5-dichloropyridin-4-yl)ethyl nethanesul fonate
(7.03 g, 26.02 mmol ) and stir 5overnight. Cool the reaction m xture to RT,
filter and wash solids with ACN. Concentrate the filtrate and purify the
residue by silica gel chromatography (62-4%(2 M amoni a i n net hanol ) /DCM .
Conbi ne product fractions and concentrate in vacuo to a white foam Yield:
12.5 g (869%9. M5 (ES) mlz 612 [ M+1]+. 10 Preparatlon 10 (the anorphous
form (R-(E)-2 -(4-(2-(5-(1-(3 , rﬁ@“’rt’@ﬁl or Opyfr i

di n-4-yl)ethoxy)-1H i ng%ﬁlB'u%/ldﬂﬂe \[ﬁlsﬂyl&y)%ki'onYHa}E(PJzoll -yl') et hanol

15Charge a 3-neck, 250 r ound tom f equi pped with an addition

funnel, nit rogerCQOhfll éﬂuthnrﬂf éf(wafbut%@eﬂlalsdﬂeXﬁﬂéb@dm& (ReRPeei c stirrer
with met han &gﬁﬁ%ﬁg/g@%oﬁﬁid%ﬁ@ 1'OCI}Ja9%Eet& el VAECI §84Wid | ng sol uti on,

add acetyl c or| through an “addition funnel
To the sol ukiuimg satitionadd IR)iedbsuccinimide (298.89 g, 1. 33 mol) in portions over 0.5

E g: 5-di chl of Ry Sl il S RRBEY ncird LG AMNAIR R QUL iRaitdda s ((B) - 2- (1-
20( t et r ahy dliquiRdr@yategra@ryyrhaax ypeet dnydtiy- (]LEI—M&} awlohindaygt Jhwvomatdgrafdhiyt | ndazol e

(7.1 g, 11. | ), .di Ss t hanol i on funnel.
After addi t(ﬁi‘m %5]?’%[1 uée%dlé)ng\?gg ’ﬁeélnli‘ gﬂﬁvﬁfenaz\%iﬁqr?lggﬁ%h “nd stir the
m xt ure forméthetrssepdtanseihiich gl etxhectrﬂ&aaaqhecm@ 13%1)(1htd)FEZCMI’(2.\Z&Q.UWaEl® a yell ow
f oam ssol ve the yell ow foam i ol d. sl y to a

ot ur at Kb ot Eutre et Beds Buhan I -asguat o oo SO S 1 he o xt ur e

at RT for %dr&lﬁytpﬁy th&Ebigh@E sdhht@nmv&trﬁigeiemmgmfa&@eiltsloinudoweﬁtk’atmt er (100
m.), and dry under_vacuum Recrystallize the sqlli

EA/ et hanol Jhexierméerd e ailwmménc{ ?Stalnér%ﬁﬁ‘ﬂ@na“%ig é8%€99éo>sl¥ﬁ @S> Yield: 2.1

g (419 . M5, LB vz 444 [Mrl] +. Exanple 1
5(R)-(E)-2-(4-(2-(5-(1-(3, 5-Di chl oropyri di n-4-yl ) et hoxy) - 1H i ndazol - 3- y1) vi
nyl)-1H pyrazol -1-yl) et hanol nonohydrate Form 1: A reaction vessel
is purged with nitrogen and chargqqelygra{tgn(ﬁ) (BE)-2-(4-(2-(5-
(1-(3,5-dichloropyridin-4-yl)ethoxy)-1Hindazol -3-y1)vinyl)-1H pyrazol -1-y1
) et hanol and Sa(tasbBytaldimeihdsilviaxyEdretost- (tﬁglhmroizi%m -etyDaldeindpgola i | e. The
resul ting suspe r of 66- 68 C
&oPs &&}L% o@g%{eﬁ%uh@?lgl@%agﬁflﬁgﬂ? mﬁwﬁ Rrgg&g g

producing a sol ution. e solutio t hen seeded
with a susp@hsdogp 018 mee Q@Ms(_tZéDSL) pind THBA MR Te)rtbel@é@ o tQLﬁ?@kfmd(t ure and
and 1 hen t ot igora 5 RE 0GR SbALE SR B ERTLES AT Re oy esence
of nit r2Agen ISto2eanvl)ifoliovadibe |3at-dilngdrbHd BiHgirdny 296 mat 3.2east) 086 (% jpassi ng
through observing a slight exotherm. Stir the mixture at RT for 3 hours. Cool the reaction to
10 °C and quench with saturated aqueous sodium bicarbonate (2 L). Dilute the
mixture with water (2 L) and extract the aqueous layer with DCM (2 L). Wash the
combined organic extracts with water (2 L) and brine. Dry the organic mixture over
25  anhydrous sodium sulfate, filter and concentrate iz vacuo. Elute the residue through a
silica gel pad with eluent (0 to 10% EA/hexanes) to give the title compound. Yield:

150 g (31%). MS (ES) m/z 459 [M+1]".



15t he solid cake. The humdity level in the nitrogen streamis then
subsequently changed to 40 % and the drying continued, resulting in the
product i omoabi1zdaes9pi t | e conmpound. Note that the seed crpyeralS2013/053708 | arly
obtained as follows: A reaction vessel is purged with nitrogen and charged
with (R-(E)-2-(4-(2-(5-(1-(3,5-dichloropyridin-4-

yl ) et hoxy) - 1Hi ndazol - 3-y1)vi nyl) - 1H pyrazol - 1-yl) et hanol and a sol vent

m xture 20consisting of 11% water/acetonitrile. The resulting suspension is
heated to an internal tenperature of 70 C producing a solution. The
solution is then cooled slowy, all owed to crystallize, filtered and dri ed.
This conmpound is a potent inhibitor of FGFR and may have the advant ageous
properties relative to the prior formof superior solid handling properties
on a large scale, ease of purificatF@te) Scrystallization, and

25t her nodynagw, G kot M- b ONEL L LO! ol Uty )cessi ng and
a@?:g (’%E@éﬁ&hﬂofﬂ{ Eg}ggrrlglé g?)‘i’?@z' % Qt%trﬁ’ﬁydl?@r%% ’52{% LI 168 e R 1R

)i
storage. The npound o ' ' RPD pattern is
col | ected using a PANal yt ilHapyrazoPéwb Ty pribl-ibzoP8b40 Pro diffractoneter,
equi pped with a -adk.at | . =c1..04( e 1 45kV and
anper age: 40 ?%ﬁ%‘i&%&h@?%ﬁgg Oa%t(léﬁ%lﬁ%rlld}n% @Kéﬁ)ﬁé%ﬁgqggou?ce. The
speci nerd i s(taahytitp-¢Hegrive?-ywed H-Bdaroler(bhg t30i dkmhiol) meDMER{&FOmEXinian - 10-
transm ssio et nLy. r ot r.evol uti o r nd. to optim ze
orientati onﬂ)g gﬁ??@%@c@?@%ﬁ%& f?‘t(%l?? %uaégpél’%gvllt)%/sn? agﬁ‘_tédcss ?Tr?l%btﬁ&ggrg%l?erren (NI ST
st andar d r efiretsee makconddnseriveith A@EYr liosniamad. yxettle tosulvirg sdlytionhdd posi ti on of the

silicon 111 .peak. . Panal yt ) cal pattern ana d. f his materi al,
and pref er r'i88"% Pé%ipﬁoﬁ‘q%%‘Egﬁoﬁ))c"\ng%s4tSa%l?eértaingtlhéﬁg?nlnéfc}{’é’tzére assessed

t hr ough congiatabs@mnet7.0 het3sismrhel) el cSRReppirtRE forf VG stENdlether yst al
analysis. An elliptical .graded nmultilayer mrror is usedt ocus the Cu
k5 rals areding Bobrcu bbb e bt b bR ES seletor

Di ffracti onmpahted BstiahEioepdrbefot edaddsiondl 85 BGAN M AGthP dSktitcQ- sensi tive

detector (X Celerat OL‘%IFl ocated 240 nmfromthe speci men. Data are collected
from 1. 01 t¥-HY §dogbyhues. Sgohihe reagtiay miytiew; belowgt0 6. et Fhefeg VR 28 and a

scan speed @toda_12(2Q&qaﬁ%mn-piﬁq-mm)@mﬁ)-5quygfzs@ dlRyesmengRonl it and a
0. 25 degree scattering slit. beam stop 1s used to mnimze the background
gener at ed blP & Fesyléiag mertinggdd jumelhy dsexidesoctphpdras 1.3 r003HBMpRedient and

di ffracted paamss k) Thdiditisk pXlefle 6 Meh@sREeAdLPFer ved peaks are shown in
the Table 1. An intensity threshol’d of 5%is used. 15Table 1. Cbserved
peaks for thgdighenytnhasphito)iEsteqeps pallrdiuprBpchlogdeoPCM copmtes ([Ag. 1-h ensity (%
3.54 0.10 1%&108?&’[}16 Qeal?$h  cntlle slpargigg 0.5 hours. Heat the mixture at 95 °C

under nitrogen for 3 hours. Dilute the mixture with EA and filter through a Celite®

pad. Wash the pad with brine (400 mL) and separate the filtrate layers. Wash the

20  organic layer with brine and extract the combined aqueous layers with EA. Combine

the organic solutions and concentrate to a brown oil. Dissolve the oil in DCM

(100 mL) and add to a silica gel pad. Elute the pad with eluent (50% EA in hexanes

followed by 70% EA in hexanes) to afford a light brown oil. Triturate with MTBE

(100 mL) to afford the title compound as a solid. Yield: 5 g (37%). MS (ES) m/z

25 439 [M+1].

Preparation 9
5-((R)-1-(3,5-Dichloropyridin-4-yl)ethoxy)-1-(tetrahydro-2H-pyran-2-y1)-3-((E)-2-(1-
(2-(tetrahydro-2H-pyran-2-yloxy)ethyl)- IH-pyrazol-4-yl)vinyl)- 1H-indazole
30 In a 3-neck 250 mL round bottom flask equipped with an internal temperature

probe, reflux condenser, nitrogen blanket and magnetic stir bar, slurry (E)-1-



12.485 0.179 10 10.62 0.10 8.328 0.079 9 12.51 0.10 7.075 0.057 78
13.00 0.10 6.812 0.053 37 13.60 0.10 6.512 0.048 16 14.18 0.10 6.245
0. 044 13 WO 2012/047699 PCT/US2011/053798

-8-

(tetrahydro-2H-pyran-2-yl)-3-(2-(1-(2-(tetrahydro-2H-pyran-2-yloxy)ethyl)-1H-
pyrazol-4-yl)vinyl)-1H-indazol-5-ol (10.0 g, 22.83 mmol) and cesium carbonate
(7.88 g, 23.94 mmol) in ACN (92 mL) and warm to 60 °C. To the suspension, add
(S)-1-(3,5-dichloropyridin-4-yl)ethyl methanesulfonate (7.03 g, 26.02 mmol) and stir
5 overnight. Cool the reaction mixture to RT, filter and wash solids with
ACN. Concentrate the filtrate and purify the residue by silica gel chromatography
(2-4% (2 M ammonia in methanol) /DCM). Combine product fractions and
concentrate in vacuo to a white foam. Yield: 12.5 g (86%). MS (ES) m/z 612
[M+1]",

10
Preparation 10 (the amorphous form)

(R)-(E)-2-(4-(2-(5-(1-(3,5-Dichloropyridin-4-yl)ethoxy)-1H-indazol-3-yl)vinyl)- 1H-

pyrazol-1-yl)ethanol

15 Charge a 3-neck, 250 mL round bottom flask equipped with an addition
funnel, nitrogen inlet, internal temperature probe and magnetic stirrer with methanol
(57 mL) and cool in an ice bath. To the resulting solution, add acetyl chloride (20
mL, 281.03 mmol) slowly through an addition funnel. To the solution, add 5-((R)-1-
(3,5-dichloropyridin-4-yl)ethoxy)-1-(tetrahydro-2H-pyran-2-y1)-3-((E)-2-(1-(2-

20 (tetrahydro-2H-pyran-2-yloxy)ethyl)-1H-pyrazol-4-yl)vinyl)-1H-indazole (7.1 g,
11.59 mmol) dissolved in methanol (40 mL) via addition funnel. After addition is
complete, remove the ice bath, warm to RT and stir the mixture for 4 hours.
Concentrate the reaction mixture iz vacuo to a yellow foam. Dissolve the yellow
foam in methanol (10 mL) and add slowly to a saturated aqueous sodium bicarbonate

25 solution (120 mL). Stir the mixture at RT for 30 minutes. Filter the mixture, wash

the solid with water (100 mL), and dry under vacuum. Recrystallize the solid from



14.65 0.10 6.046 0.041 100 14.97 0.10 5.919 0.040 29 15.49 0.10 5.722
0.037 16 16.24 0.10 5.459 0.034 35 16.59 0.10 5.344 0.032 24 17.06
0. 10 WO 2012/047699 PCT/US2011/053798
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hot EA/methanol/hexanes to give the title compound as a white solid. Yield: 2.1 g
(41%). MS (ES) m/z 444 [M+1]".

Example 1
5 (R)-(E)-2-(4-(2-(5-(1-(3,5-Dichloropyridin-4-yl)ethoxy)-1H-indazol-3-yl)vinyl)- 1H-
pyrazol-1-yl)ethanol monohydrate Form 1:

A reaction vessel is purged with nitrogen and charged with (R)-(E)-2-(4-(2-(5-
(1-(3,5-dichloropyridin-4-yl)ethoxy)-1H-indazol-3-yl)vinyl)- 1H-pyrazol-1-yl)ethanol
and a solvent mixture consisting of 11% water/acetonitrile. The resulting suspension

10 is heated to an internal temperature of 66- 68 °C producing a solution. The solution is
cooled slowly to 56-58 °C, then seeded with a suspension of seed crystals in 11%
water/acetonitrile mixture and stirred slowly. The reaction mixture is initially cooled
down to 48-50 °C and then to 19-20 °C. The product is isolated by filtration in the
presence of nitrogen stream with a relative humidity of at least 80 % passing through

15  the solid cake. The humidity level in the nitrogen stream is then subsequently changed
to 40 % and the drying continued, resulting in the production of the title compound.
Note that the seed crystal is similarly obtained as follows: A reaction vessel is purged
with nitrogen and charged with (R)-(E)-2-(4-(2-(5-(1-(3,5-dichloropyridin-4-
ylethoxy)-1H-indazol-3-yl)vinyl)-1H-pyrazol-1-yl)ethanol and a solvent mixture

20  consisting of 11% water/acetonitrile. The resulting suspension is heated to an internal
temperature of 70 °C producing a solution. The solution is then cooled slowly,
allowed to crystallize, filtered and dried. This compound is a potent inhibitor of
FGFR and may have the advantageous properties relative to the prior form of superior
solid handling properties on a large scale, ease of purification by crystallization, and

25  thermodynamic stability under conditions of pharmaceutical processing and storage.

The Compound of Example 1, XRPD

The XRPD pattern is collected using a PANalytical X'Pert™ Pro MPD
PW3040 Pro diffractometer, equipped with a CuKa radiation (A = 1.54059 A
30  (voltage: 45kV and amperage: 40 mW)) produced using an Optix long fine-focus

source. The specimen is sandwiched between 3-micron thick films, analyzed in



5.198 0.030 26 17.76 0.10 4.995 0.028 20 18.49 0.10 4.798 0.026 9
19.16 0.10 4.632 0.024 68 20.37 0.10 4.361 0.021 44 21.67 0.10 4.101
0. 019 WO 2012/047699 PCT/US2011/053798
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transmission geometry, and rotated at 1 revolution per second to optimize orientation

statistics. Prior to the analysis a silicon specimen (NIST standard reference material

640c) is analyzed to verify the position of the silicon 111 peak. One Panalytical

pattern is analyzed for this material, and preferred orientation and particle statistic

S effects are assessed through comparison of the simulated XRPD pattern from single
crystal analysis. An elliptically graded multilayer mirror is used to focus the Cu Ka
X-rays of the source through the specimen and onto the detector. Diffraction patterns
are collected using a scanning position-sensitive detector (X'Celerator) located 240
mm from the specimen. Data are collected from 1.01 to 39.99 degree 26 with a step

10 size 0f 0.017 degree 26 and a scan speed of 1.2 degree/min and with a 0.5 degree
divergence slit and a 0.25 degree scattering slit. A beam-stop is used to minimize the
background generated by air scattering. Soller slits are used for the incident and
diffracted beams to minimize axial divergence. Observed peaks are shown in the
Table 1. An intensity threshold of 5% is used.

15 Table 1. Observed peaks for the Compound of Example 1, XRPD .

°20 d space (A) Intensity (%)

3.54+£0.10 24.975 +£0.726 45
7.08 +£0.10 12.485 £0.179 10
10.62 + 0.10 8.328 £ 0.079 9
12.51+0.10 7.075 +0.057 78
13.00+0.10 6.812+0.053 37
13.60 £0.10 6.512 £0.048 16
14.18£0.10 6.245 +£0.044 13
14.65 +0.10 6.046 +0.041 100
14.97 £ 0.10 5.919 +0.040 29
15.49+0.10 5.722+0.037 16
16.24 £0.10 5.459 £0.034 35
16.59 +£0.10 5.344 +0.032 24
17.06 +0.10 5.198 £0.030 26
17.76 £ 0.10 4.995 £ 0.028 20
18.49 +0.10 4.798 £0.026 9
19.16+0.10 4.632 £0.024 638
20.37 +0.10 4.361 £0.021 44
21.67 +0.10 4.101 £0.019 8
21.89 +0.10 4.061 £0.018 8
22.17+0.10 4.010+0.018 22
23.02+0.10 3.863 £0.017 54




8 21.89 0.10 4.061 0.018 8 22.17 0.10 4.010 0.018 22 23.02 0.10 3.863
0.017 54 WD 2012/ 047699PCT/ US2011/ 053798 24.33 0.10 3.659 0.015 15 25.25

0. 10 3. 5280 201200144699 PCT/US2011/053798
-11-
24.33+0.10 3.659+0.015 15
25.25+0.10 3.528+£0.014 27
25.93+0.10 3.436+£0.013 49
26.16+0.10 3.406 £0.013 16
26.77 +0.10 3.331+0.012 10
27.23+0.10 3.275+0.012 15
28.25+0.10 3.159+£0.011 10
28.59+0.10 3.123+0.011 11
29.56 +0.10 3.022 £0.010 13

10

15

20

25

Thus, a properly prepared sample of Example 1 may be characterized by X-
ray diffraction pattern using CuK, radiation as having diffraction peaks (2-theta
values) as described in Table 1, and in particular having peaks at 14.65 in
combination with one or more of the peaks at 3.54, 12.51, and 19.16; and more
particularly having a peak at 14.65; with a tolerance for the diffraction angles of 0.1
degrees, more preferably 0.01 degrees.

Aberrant regulation of the FGF/FGFR pathway has been implicated in many
forms of human malignancies. FGFRs and FGFs are often over-expressed in
numerous cancers, and their expression often correlates with poor prognosis. The
activating mutations in the FGFR kinase domain have been found in several types of
tumors, including breast, NSCLC, bladder, gastric, prostate, colon, and multiple
myeloma. Genomic amplification of FGFR locus was also detected in many breast,
gastric, and lung cancer patients. Over-expression of FGFRs or FGFs has also been
found in many different types of tumors such as bladder, multiple myeloma, prostate,
and lung cancers. Other cancers that might benefit from FGFR family pathway
inhibitor therapy include AML, liver cancer, melanoma, head and neck cancer,
thyroid cancer, pancreatic cancer, renal cell cancer, glioblastoma, and testicular
cancer. In addition to their roles in tumor formation and progression, FGFs and
FGFRs are also key regulators of angiogenesis, especially during tumor growth. The
FGF/FGFR axis also plays an important role in augmenting other tumor stromal cells
such as cancer associated fibroblasts. Up-regulation of FGFs also leads to resistance
to anti-angiogenic and other chemo-therapies. Finally, small molecule inhibitors of
FGFRs have demonstrated anti-tumor activities in several preclinical tumor models

and are being explored in the clinic. Taken together, the FGF/FGFR pathway is



27 25.93 0.10 3.436 0.013 49 26.16 0.10 3.406 0.013 16 26.77 0.10
3.331 0.012 10 27.23 0.10 3.275 0.012 15 28.25 0.10 3.159 0.011 10
28. 59 WO 2012/047699 PCT/US2011/053798

-12-

essential to several important cellular processes in cancer cells. For these reasons,
therapies based on targeting FGFRs and/or FGF signaling may affect both the tumor
cells directly and tumor angiogenesis.
Preparation 10 is tested essentially as described below in the following assays:
5 FGFR1 Enzyme Assay (Filter Binding), the FGFR3 Enzyme Assay (Filter Binding),
FGF9 induced p-ERK in RT-112 cell based assay (in the presence of BSA), and the
AlphaScreen SureFire Detection of ERK phosphorylation (Thr202/Tyr204) in Human
Umbilical Vein Endothelial Cells (HUVEC) cell based assays. These assays
demonstrate that Preparation 10 is an FGFR family pathway inhibitor and has anti-

10 cancer activity. Thus, results with the amorphous form of (R)-(E)-2-(4-(2-(5-(1-(3,5-
Dichloropyridin-4-yl)ethoxy)-1H-indazol-3-yl)vinyl)-1H-pyrazol-1-yl)ethanol are
indicative of results with the compound of the present invention. Crystal forms of the
compound are still advantageous because they may offer the properties relative to the
prior form of superior solid handling properties on a large scale, ease of purification

15 by crystallization, and thermodynamic stability under conditions of pharmaceutical

processing and storage.

FGFR1 and FGFR3 Enzyme Assay (Filter Binding)
FGFRI or FGFR3 kinase (0.15 ng/uL human FGFR1 or 0.32 ng/uL human

20  FGFR3) is incubated in 50 pL of a buffer containing 10 mM 4-(2-hydroxyethyl)-1-
piperazineethane-sulfonic acid (HEPES ) pH 7.5, 8 mM
tris(hydroxymethyl)aminomethane (Tris—HCl), pH 7.5, 5.0 mM dithiothreitol (DTT),
10.0 uM adenosine triphosphate (ATP), 10 mM MnCl,, 150 mM NaCl, 0.01%
TRITON® X-100, 0.5 pCi **P-ATP, and 0.05 pg/uL Poly(Glu-Tyr). The reaction is

25  carried out in a volume of 50 pL at RT for 30 minutes and then quenched by adding
130 pL of 10% H3PO,. The reaction (120 uL) is transferred to a 96 well 1.0 um glass
fiber filter plate, incubated at RT for 20-30 minutes and then washed 3x on a
TITERTEK® Zoom with 0.5% H3;PO4. Wells are air dried before addition of 40 uL.

of MicroScintTM2O (Packard) and then counted on a Wallac Micobeta counter. For

30  compound inhibition, the compound is provided as 10 mM stocks in dimethyl
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prepared sanple of Exanple 1 may be characterized by X-ray diffraction
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a potent FGFR1 and FGFR3 enzyme inhibitor.

15
FGF9 induced p-ERK with BSA

Human RT112 bladder carcinoma cells are seeded at a density of 5,000 cells
per well in 100 uL RPMI 1640 (Gibco 11875-085) supplemented with 10% fetal
bovine serum (FBS, Gibco 10082-147) and 1% of a penicillin/streptomycin solution

20  (Gibco 15140-122) in CELLBIND® 96 well plates (Corning 3340) and incubated
overnight at 37 °C. The next morning the growth medium is removed and replaced
with 100 pL RPMI 1640 supplemented with 20 mg/mL bovine serum albumin (BSA).
After 3 hours of incubation at 37 °C, 20 uL of 3x serially diluted compounds in RPMI
1640 with 20 mg/mL BSA in 6% DMSO are added to each well. This yielded a 10

25  point dose-response curve ranging from 10 —0.005 uM in 1% DMSO. The
incubation is continued for 1 hour at 37 °C. The cells are stimulated with 50 uLL of a
50 pug/mL FGF9 (R&D Systems 273-F9) solution in serum free RPMI to give a final
concentration of 500 ng/mL FGF9. Cells are fixed by the addition of 30 uL of a 25%
formaldehyde solution in phosphate buffered saline (PBS) (3.7% formaldehyde final

30  concentration), and incubated 30 minutes at RT. Cells are washed 3x with PBS,



Preparation 10 is tested essentially as described below in the foll ow ng
assays: 5 FGFR1L Enzyne Assay (Filter Binding), the FGFR3 Enzyne Assay
(Filter Bvodnrgh7695GF9 i nduced p-ERK in RT-112 cell basedTtassay/0§37v8t he
presence of BSA), and the Al phaScreen SureFire Detection of ERK

phosphoryl ati on (Thr202/ Tyr204) in Human Unbilical Vein Endothelial Cells
(HUVEC) cell based assays. These assays denonstrate that Preparation 10 is
an FGFR fam |y pathway inhibitor and has anti- 10cancer activity. Thus,
results with the anorphous formof (R)-(E)-2-(4-(2-(5-(1-(3,5-

Di chl oropyri di n-4-yl)ethoxy)-1Hindaz f- 3-yl)vinyl)-1H pyrazol - 1-y1) et hanol
are indicative of results with the conpound of the present invention.
Crystal forns of the conpound are still advantageous because they may offer
t he proper tfioBeweddvhe gdditiqy af B0 Bk obeold rethpesl aad ierhatsd faiiOinainpgn# i ng

properties gpo@ ik GemhsERlGemEAIGn@TheRU drk GRIIQTiIHPRY c&HiaSh@blezati on, and
t hermodynam ¢ stability under conditions of pharmaceutical processing and

st orage. FCGHRI O XFEORBBEhz yasicAds ayth PBS| andring@bated hyninurkeBrBTor FGFR3

ki nase (0. bdn humeRgEEER Q32 i 3 is incubated
in 50 [I(L é(? elfé%e&k elEl conf1 aof%;rﬁkgpgié ﬁﬁ)ﬁﬁl%@ﬁégg%oﬁ% ?ﬁl:ﬁ@o
pi per azi needih@ineokthé p-pAd/d2 ¥ARK piHERESn )bl (Ce1BSigBalimyP101S) in PBS

o VoS R o e R LA

0. Olt% TRI TGN% 8 Pbﬁesj)mjase([)nlﬁbipjr Goclaﬁll:’Q Mighna Hj'éﬂd%ﬁ) ia%O.Pl‘lg{er(::.ted?e l[r(;)h@‘tﬁi_ou- ;I'yr ) . ghe
reaction is rie a vol ume o ) nutes an
t hen quenc h%%fiba@%gléma%é 925!{30 ITF‘T ]Ee%fm% E&)ﬂfe%lée%rzé‘a‘@ﬁ %fﬁgxp L) is

t r ansf er r edwitloPBS, F6llovaddIby k. 1Ghdut RT ghcab&ichiib e dhiklit 80 upbéd &1000ncubat ed at RT

for 20-30 m.putes.and th hed 3x on. | TERTEKQ Zoo jth 0.5% H3PO4.
Vel s afoe 2%1[’1‘“81? P%tge g@f’%?ﬁ’% %Oiab%l“brf‘&dég%l%i Seconcgry Ff1eP@sci nt TM 20
(Packar d) amglifrépen AQ008) aOPEEIwah V& BSIC ald @ OB ahsphutsenhibiee 30 conpound
i nhi bition, the_conﬁoound is provided as 10 nM stocks in dinethyl -13-
sul foxi de (BMSB)LL $RE ToRpGeRAY TPRORGogkry 2atnd e ArowasednbBYeDIVEO t o
create a l0CRRiaMT CeRNEE MaliRl BRIt PBRORISwEIhY Bc aldidh dubedLbre (20 p.Mto
0.001 p.Mfinal in 4%final DVSO concentration) into the reaction plate

prior to adt?qd Elytier ok mepidigadedidn( Maewlar Rrabp8-Ip)ia PBYagd ther o det er mi ne
conmpounth achiybatel in 0 Qhk P 1%&.ST&%E§K$O$%{%§%Q&GM cdfibl&yding. basel i ne

is established by control wells containing O. et hyl enedi am net etraacetic
aci d ( EDTA)idenrified piéth dheend CUNENOEXP AR GRIMUES Prlgb Techddofsing opticad filter
concent rat | QiasssBfy &Rl 04leab ot fof A0 AR Ll prRl)e8iAl, e flals and the

10- poi nt concentration response data are subsequently analyzed using

Act i vi t yBasistesofytiwapERK/WEBS)ing thic didexa 448 palnesesubrequonlysoneeredteat i on and
absol ute | | yes. est.i e t |t cur fit. The FGFR1
and FGFR3 ne%?nglng@%aoﬁgglhgg%u%ﬂOfﬁl{a%{up#r fllgnlﬁﬂ@}lrwtpﬁg%‘feocg nt\({ R) for the

esti mat2d | @spoodd ih [BES@nchd MAX, (DMSSpaotd) eedtyols rithen HHE50me platel tThef or

Preparation_10 for. R1 d F jn.these assays are estimated to be

0. 0677 and BTOBRE BPTFESARE: fary -Rib SSaSr BT EBREES i har pr epar at i on
10 i s a pot@abicqiédiRbnaiad hGhERS 4gazyirer kighiofdlal dse redfSonkdEFPatiohcinded p- ERK wit h
BSA Human 11 | agder carcin cells are seeded a densi of 5,000
Col 15 por viele Ty 16 ks R G o (1 e Ry P: QB5TOL: BIRERHELE wi ¢h 10%
fetal bovi neitsBSNAsaf B a K6 em B9l dRlatiodNERY Yor@he @timated ICs of
penicillin/streptonycin solution 20 (G bco 15140-122) in CELLBI NDO 96 wel |
pl at es #Corhin§he3840r Bisprrptin9ae dds Hvrinegrrtedio b0 200 ARk detipr ning t he
growt h medi gdfonSirdi @MDY efbpatod Pk ap6@nithitibitckQPFoky Ridled 4O suppl enent ed
with 20 ng/ nL bovine serum al bumn (BSA). After 3 hours of incubation at 37
C, 20 pL ofPsphopiation|iy hynan peaesr edlpounds in RPM 1640 with 20 ng/nl BSA in
6% DMSO are added to each well. This yielded a 10 25 point dose-response
curve ranging from10 - 0.005 pMin 1% DMSO. The incubation is continued
for 1 hour at 37 C. The cells are stinulated with 50 pL of a 50 p g/nL FG-9
(R&D Sygjems 273-F9) solution in serumfree RPM to give a final
concentration of 500 ng/nL FGF9. Cells are fixed by the addition of 30 pL
of a 25% f ornmal dehyde sol ution in phosphate buffered saline (PBS) (3.7%

f ormal dehyde final 30 concentration), and incubated 30 m nutes at RT. Cells
are washed 3x with PBS,



-14- followed by the addition of 100 [IL of cold methanol and incubated for
30 mnutes at -20 C. The nethanol is renoved and the cells are treated with
PBS cont avoiznp/@76b% TRI TON(r) X-100 (PBST), washed 3x wpCh/USBS,1/053748
i ncubated 15 mnutes at RT. Cells are then incubated overnight at 4 Cwith
gentl e shaking in 50 [IL of a 1:400 5dilution of the p-p44/42 NMAPK primary
anti body (Cell Signaling 9101S) in PBS supplenmented with 2% BSA, 0.01%
Phosphat ase | nhibitor Cocktail 1 (Signma P2850), 0.01% Phosphatase Inhibitor
Cocktail 2 (Sigma P5726), and 0.01% Protease | nhibitor Cocktail (Sigm
P8340). The next norning, plates are Wished 2x with PBST and 2x with PBS,
followed by a 1 hour RT incubation in the dark in 80 uL of a 1:1000 10
dilution of the AI exa FI uor 488 goat anti -rabbit I%G H+L secondary ant i body
AlphaSesoer reFpo 5 ‘ 209/ dxAdin Emmanhi bi t or

Cocktail 1, 01% Photh@ht%ﬁi%al'\r/‘QhE&ehQP@éﬁs{(‘HbV%)c and 0.01% Prot ease

I nhi bi tor Cocktall Cel | s are washed 3x wth PBS, ToIIovved by the addition
of 100 [IL of aTilezﬁgctéfmmnoémd@11thpn@ﬁilmnnﬁFQfd‘ﬁ@@tO(fPllﬁ)méweébml ar Probe
P- 3566) in r he p- ERK
positive ce Egogiﬁ th%%{ﬁéhpﬂérkf%ﬁs per 'rané I (lélr%%fblae W {)lﬂaghe ACUMEN

EXPLORERTM gr&wh fhﬁbr'l(étﬂGFDBm)lula‘somg Foptan ¢ ahbifi¢al Eedotiziol SBO(HHMWEGD 575- 640 nM
for Al exa 488 tiyv h pPERK/ wel |
usi ng the eexlgvr% Rﬁaéﬁgeﬁsar%ﬁﬁégreﬁgﬁ %y %oLrﬁﬁb%}a@%g%enﬁl nhi bi tion
usi ng val ue® sgdsdna{ &R Biascinmded, NFC(R]HLSS[)KM ﬂnslstalmmogmbmsmlssagﬁomnpound in

niibi ¢1 on OAFDEg RGeS PR BeBeontl s Ao e 70

subsequent | detatiod ys:heéohnuscbdy@oateéAMHa\rmm\@ bds (PetkigBeerytegpage equati on
and rel gtive IC%? C\{alu s are estimated fromthe resulting curve. The FG-9
i nduced" 'p- ERRTHRY B assay has a M nimum Significant Ratio (MSR) for the

estimated | Cso afURBe cdlis afdRcdverd ah@ malieRanakiodm hedilm chiNigingssay is
estimated to be 0.00041.1.M This data denonstrates that Preparation 10 is

a potent i nidptheléy cdkbasthmediumydenstieRk Cohlgd biBpy mattrbiith h0%GfMen cancer
celI's. - 15 4AlBRaSErRAERXrRU0SP) hRIrERHRGA, @']"/Q%enﬁﬁh/c@ b@gphor yl ati on
(Thr202/ Tyr204) in Human Unbilical Vein Endothelial Cells W‘%HUVEC) The
ef fect of cHBMPSsHENDh 2phe 1Vaapidsingl groveh factor huges preembipation whsur ed by
moni t or {ng Isagagphopmgé %k@i ban aféfha%ecﬁ PERKdal dhrb RIRRPSR thr

basi c- Fi br obl ast %r owt h factor (b-FGF)” stinmulation in Human Unbili cal

Endot hel i al cogated. sCQI WEQQO/WQTH@rq ated i 1(99 npERRravwsh medivariatopéaslir ed usi ng t he

ALPHASCREE Q opi His is a
horrngeneougiga}sS IBrE:rOnaf(§ @éﬁ%@ ?mﬁ%%ﬁ%gw ch cé)ﬁture of the
phosphoryl ai%diCanal yte foI I ovved by det ecti on using anti body-coated
ALPHASCREENO be Per ne nal .
HUVEC cel | s ar eﬂlec%)\c}aé’r 59‘“%‘5.5%%‘ gtﬁved I%V\?(E”B%%M ﬁnnggdﬁ(giagtl ng of

endot he2( al cetidhial)basiaim manmmng ( VoS ardeZ,O r@mﬁ&m fsApphmsaeit€d with 10%
a0 D0 B B GRS M S B RSPBonRSRET oo, e,
medium for 1 hour at 37 °C. This yielded a 10 point concentration-response curve
ranging from 10-0.005 pM in 1% DMSO. After 1 hour compound treatment, cells are
stimulated with 50 pL b-FGF (Sigma, F0291, final b-FGF concentration 50 ng/mL) at
25  37°C for 15 minutes. In the wells containing cells and 50 pL stimulator b-FGF yields
MAX signal, and cells with 10 uM positive control compound and 50 ul stimulator b-
FGF as MIN. The medium then is removed and 50 puL of 1x SUREFIRE® Lysis
Buffer (TGR Biosciences SUREFIRE ® Kit component) is added/well and incubation
continued at RT for 10 minutes with gentle shaking. For pERK detection, 6 uL lysate
30  and 10 uL reaction mixture (60 parts reaction buffer/10 parts activation buffer/0.6 part
each of donor and acceptor beads, Perkin Elmer, 6760617R) are transferred to a 384



15passage 7. For the assay, cells are harvested by standard procedures and
then counted. Cells (20,000/well) are plated in 100 [IL of growth nedium
into 96 wWwebI20Pal4y69D- Lysi ne coated plates (BD, 354640). Patmssoianss/phcubat ed
overnight at 37 C, 5% CQ2. On the day of the assay, cells are serum starved
in 100 [IL EBM (endothelial 20 cell basal) nedium containing 1.5% FBS and
20 mg/ mL BSA for 3 hours at 37 C, 5% CO2, then treated with 20 i aM of 3x
serially diluted conpound in starvation mediumfor 1 hour at 37 C. This
yiel ded a 10 point concentration-response curve ranging from 10-0.005 iaM
in 1% DVSO. After 1 hour conpound tred®ment, cells are stinmulated with 50
[IL b-FGF (Sigma, F0291, final b-FGF concentration 50 ng/nL) at 2537 C for
15 minutes. In the wells containing cells and 50 [IL stinulator b-FG-

yi el ds MAX %¢lhypraxiplater Herka EI@GWQ%2%) iTARPEsT pealed apdHcrsted@d Rpddihd and 50

ul stinul at o, e v fiFeds sle I@%eﬁ?&ﬁ%ﬁ%ﬁk‘ﬁ@lﬁr E%l‘éﬁ@la@&ga(ﬁp [IL of Tx
SUREFI RE(r) Lysis Buffer éR Bi osci ences SUREFIRE O Kit conponent) is
added/ wel | %ﬂmwppdmwubatTmbﬁN@dnlpmueaamarMLEHAS@BEENW@QgWEMo@ent | e

shaki ng. Foy, K dete n mxture (60
parts react] ogﬁ{g 6@““?/?&)& eglg?stlcgl (gacglt_lls \%%@?%ﬁi t%%??gm/]ﬂgn% I%na(ﬁe?&glgﬂg of donor and
accept orS befags M4 (RMSORlore) andﬁ\lﬁﬂ)@@w pasievetqoamalfcempeahdtio DA EB4 - 16- wel |
proxi pl ate i 6 pl seal cubated at RT
for 2 hour séo g%lﬁ oﬁ' eEih%‘Fate ng%gnné 19‘[ c Hund co% §tr5t§on ef%ka?e th%f]ﬁt to gEnV i sion

pl ate reade%uemmmm@edogmmhqmumnmmnymwmﬂHHEBAﬁﬂ@ﬂ@mﬂéﬂdI@@RHASCREENO

settings (ExG8onm ssion d nverted to
per cent |nhSBW??%n%ﬁ%%ggﬁggggﬁgﬁgxgﬁyﬂﬁ&ﬁg%ﬂ%%¥ﬁﬁ8€%§K8ﬁﬂm Kfafiq [tM
posi tive comtired2/ caIpoundy hik DMRGhueSiiflabt RAERSR) BhrakLIBN6GE 2L ien- poi nt

compound concentration data are then fit to a four- garaneter | ogi stic

equat i ol usThsd m@fﬂ’rﬂpwmsléblwh@a%ﬁmwteﬁém%@ be 80804 pMatldé datthe

AL PHASCREEN{maEalds R PlepiRati®ftd 199 poknEitibirr@$ BRGE WldaddadrK ( Thr 202/ Tyr 204)
assay has a M ninmum Si gnificant F MBR) for the 1C50 of 2.1. 10The 1C50
of Pr epar atPhepphegylationihHymag Ygpilical %@m ﬁh%lé%ilsm be 0.0006 u.M This data
deronstrat es tha[theEBﬁP@tfnﬁtofﬁl@ Meﬂt%v@ntﬁfﬁh?ﬁfefe&a{%ﬁy fahhﬁﬁte@ﬁs HFGF i nduced ERK
phosphoryl ation in Human Plca Endot he The conpound
of the pr esléﬁtmficﬁm@ﬁ]tq0m0$1§01p¢délilélﬁfat§ﬂ)lwfadﬂw}’ af @dteasMastmﬁm@aeutl cal
composi 14 on, ol RHiShede RY oft YPhlRlto R aafriliffion Migh Preferably, 15such
conpositions are for oral I ntravenous adm ni stration. Such
pharnaceut|mahn%nmpabxmumﬂsm&mddpn@@e@dbsmfmmmpsapancn'Hkmmmlmre wel | known
in the art Rﬁﬁﬂi CE OF PHARMACY (D.
Troy, et aﬂh§%§ g%l 8%%E!\Ipplncoliﬁ IléggﬁF ins, 2005). 20The
conpound ofPHAEL@MESéhfﬁomweﬂteﬁnpﬂ%e@eh@pmhhyWﬂﬁmmg&nVQMDuer a w de dosage
range. Fordﬁ%? | e, dosages per day normally fall within the range of about
0.5 to abo 0 ng/ kg of body weight. In sonme instances dosage | evels
bel ow tie | ower Thikbip@indtofthe pfcatre Sdrettiondngamerily chiectivoveertdde adequat e,

while in other cases _still er dos ed wi t hout causing any
Par it ul 5| dUNEEBRE, T Bl R PE BhavaY S BORHB e et o hor i nt ended
to limt thesscape: 00 ndig: dfbveniveiRnt. Il s@RYinWadtes ddsa 1&%1@&1@@@@ stood that
t he amount of the conmpound actually adm nistered w be determ ned by a

physi ci an, Preglfait pf §peafoppaid froce gnaé%ﬁprecth%qﬂﬁ@taéwéée i Gikar Géfthg t he

condi tion t@lfetr R sekhy HeRMpRIOS NhER LhRing fan ARIFNALIS1dk 3tb@Nindt he act ual
conpound or conpounds admi ni stered, the ag e wei ght, and 30response of the

i ndi vi d¥fal tperefoanthe abgyg deseee éaé%#sunwn@ﬂdqdné lippattheaysppesol dymipyemign in _ 17-

any way. It will be understood that the amount of the compound actually

administered will be determined by a physician, in the light of the relevant
circumstances, including the condition to be treated, the chosen route of
administration, the actual compound or compounds administered, the age, weight, and

30 response of the individual patient, and the severity of the patient's symptoms.



W Claim 1. A conpound which is crystalline ((R-(E)-2-(4-(2-(5-(1-(3,5-
di chl oropyri di n-4-yl)ethoxy)-1Hindazol -3-yl)yi nyl)-1H pyrazol - 1-y1) et hanol
. 52. Thewoanpudned9according to claim 1 which is crystalPCirns2011/053798
((R)-(B)-2-(4-(2- o _ _
(5-(1-(3,5-dichloropyridin-4-yl)ethoxy)-1Hindazol -3-y1)yinyl)-1H pyrazol -
- yl) et hanol nonohydrate. 3. The conpound according to claim1l or
claim2, which is isolated. 10 4. The conpound according to any one
of clalns 1 to 3, wherein the conpound is characterized by the X-ray powder
diffraction pattern (Cu radiation, 2, 1L 1. 54059 A) conprising a peak at

14. 65. 155. The conpound according to claim4, further conprising a peak at
3.54 (20 +/- 0. \% 6. The conpound according to claim4 or claimb5,
further conprisiWgChiPeak at 12.51 (20 +/- 0.1). 20 7. The conpound

accor di ng Lo any, an@onogouﬁmhfzﬁlsﬂcr&s@au% dkbr(tEb@r(w@@(ﬂ &g a peak at 19.16
(20 +/- 0.1). har maceuti cal” conposition conprising the

conmpound asmﬂﬂmaﬂyﬁbhévbﬁhQSDHél@ﬂ@@éﬂwﬁgmﬁbdﬁﬁﬁﬂﬁﬁlbﬂﬁﬁmﬁnﬁlon with a
pharmaceutically acceptable carrier, diluent or excipient.

5 2. The compound according to claim 1 which is crystalline ((R)-(E)-2-(4-(2-
(5-(1-(3,5-dichloropyridin-4-yl)ethoxy)- 1H-indazol-3-yl)vinyl)-1H-pyrazol-1-
yl)ethanol monohydrate.

3. The compound according to claim 1 or claim 2, which is isolated.

10
4. The compound according to any one of claims 1 to 3, wherein the
compound is characterized by the X-ray powder diffraction pattern (Cu radiation, A =
1.54059 A) comprising a peak at 14.65.
15 5. The compound according to claim 4, further comprising a peak at 3.54
(20 +/-0.1°).
6. The compound according to claim 4 or claim 5, further comprising a peak
at 12.51 (26 +/-0.1°).
20

7. The compound according to any one of claims 4 to 6, further comprising a

peak at 19.16 (20 +/- 0.1°).

8. A pharmaceutical composition comprising the compound as in any one of
25  the preceding claims in combination with a pharmaceutically acceptable carrier,

diluent or excipient.



