NOVEL HYDROGEN SULFATE SALT BACKGROUND OF THE

| NVENTI ON [ 0001] Rel ated Application [0002] The
w@re@seni24appl i cation clains priority of U S.  PCT/US2006/061895

Provi sional Application Serial No. 60/752,781 filed

Decenber 21, 2005, which is incorporated hereinin its

entirety by this reference. [0003] Field of the

I nvention [0004] The present invention relates to a

novel salt and, nore particularly, to a novel salt of

6- (4- brono- 2- chl or o- phenyl am no) - 7-f | uor o- 3- net hyl - 3H

ben2: oi m dazol e-5- carboxylic acid

(2- hydr oxy-et hoxy)-am de (hereinafter referred to as

" Conmpound 1") Lpbibitor, that is useful
in the treat M&%ﬁmgﬁ@m| ferative
di sease states, such as cancer, in a mamml. Mre
specifically, ' i to a
hydr ogen sul fg%&leﬁgg:; o@bﬂp@ﬁ#ﬁvfgﬁﬁ@épr ocesses
[0001)f or t hRelateshApplicatiomf said salt. Al so provided are
phar ' it i i hydr oge .. .
(000218 2t T EEChieRs oHRTRAR S AP 08, Prst o pmicafion Seria
No. 60/He., Hilnfifed dPesembef 2 he2l)0Samanitisisfincorpomsddnemeinandfsaintirety by this
ophyl axis of proliferative di sease states, such as
refererfeb! ; .
cancer, in the human or ani mal body, and nethods of
[0003]t r eat | BigldefDtbiefloventime di sease states, such as cancer,

in a .adm.ni st.eri a therapeutically .
000417, 2 PR Ble, R0 300 3 BT APEHL 8 picuta. o o nove
salt  Corfpourfd(4tbronfRshlddesheh yhintmo)of-flhtie - Bhatieyl FH-bbezdamidazole-5-

[ ], Si | i t.hr h.growt h factor receptors . X
cuvo A00h (23 0TV R BE G LE Ch LEGRBAGF 1, which
is a MBKoinhtbitoptluitii§ eseftl mnthantbathdrftena/or ippépiotaxid Bf pRlEdative disease
A 1 P
hydroghiABulfateaalt qialdmpyimid 10med 6f piodessePr théPRIpaARfondThaid salt. Also

under st ood NMAP ki nase pat hways involved in

. t N
providegl i pasmareiical foBerbans EpTagiB A Py et Rifs Akt Compound 1,

and th&igseagehpadlhinagic nGfacrEbPRRUMNANRAS foeflhithfent Bnd/BEprophylaxis of
lifed tivation and indirect phosphorylation of Raf Ki nasg.
prolifefe, EASHAGESHBIGN & SAKREKD A dumagnor fmek bpde and methods of

treating gsblifeefive Sdib8asanstaed 2 udPras Midhkce@ e 2942nAd 1§52 28k iQfstering a

VE n et al., Methods in Enzynol ogy, 2001,
therapoys iy Sicgbyy erbei| ot BRTRESD HBHF WG SFTpIh |t 5
[0005]0Nl Yy KDQRipSidRIrItRE Sate beMYF Kinases ERKI and 2. ERK
phosphor}/l atron BXL_HIVEK occurs_on Y204 and T202 for
[0006] g rrd! vimsling dhmugh 3sosth Hiawer (ragapters and. proveinhitgses is an
importhui? oo ifelohich3dnd: di i | {3t R
P di rrrg%;l zes Og%ldé{l ﬁgg%}} gﬁélll_%gagltog}sé%dodl? %géﬁ%gf)%u% l\?\%énlr%é }élep growth,
growtha{agiorsy Ithrosgh (rrerpkaT ativRon éte.aPDGRoet EGIO@8] others), activate MAP

kinase Bath®@Ps. @) of th ndd3€i 4nt'and LS | | i
_ ge_ver gl I mportant cellular 1 uﬁ?ﬁ %’%% PHX&L%SQ MAP kinase pathways
involved in normal and uncontrolled cell growth is the Ras/Raf kinase pathway. Active GTP-

bound Ras results in the activation and indirect phosphorylation of Raf kinase. Raf then
phosphorylates MEK 1 and 2 on two serine residues (S218 and $222 for MEK 1 and S222 and
S226 for MEK?2) (Ahn et al., Methods in Enzymology, 2001, 332:417-431). Activated MEK
then phosphorylates its only known substrates, the MAP kinases ERK1 and 2. ERK
phosphorylation by MEK occurs on Y204 and T202 for ERK1 and Y185 and T183 for ERK?2
(Ahn et al., Methods in Enzymology 2001, 332:417-431), Phosphorylated ERK dimerizes and



including but not limted to nuclear transport, signal
transduction, DNA repair, nucl eosone assenbly and
wo ecanst@aesnt i on, and mMRNA processi ng and trans| BCT/O82006/061895
(Ann et al., Mol ecular Cell, 2000, 6:1343-1354).
Overall, treatnent of cells with growh factors |eads
to the activation of ERK. 1 and 2 which results in
proliferation and, in sonme cases, differentiation
(Lewis et al., Adv. Cancer Res, 1998, 74: 49-139).
then trhfdétales b RO |rﬂuﬁl%{1§tWBé$e di %@@lﬁﬁﬁlatége{[@[dkﬁld%ﬂe@t bOYB, Cell 1998,
%‘or over expression of the growth tor receptors,
93:605 ot A BHCHRYSY ERK s olnypled i seyemloimpeitandsesilular functions,

includihd ¥t M@ldlu'nﬁe& e EBW&M%%P%HM&S@&&P DNAyrepalr nucleosome

uncontrol I ed cell proliferation and, eventuall t unor
assembfy ang tragslocatism, andpRNA prpssting cad dranslatiah r(Ahnt eft alonkfolecular

Cell, 2’0@0 CB Ir3a§U1|3t54) nO(/Q%IIC%HM USr Ehd \(ﬁﬁ# %po&{h #Utg‘rs leads to the

pat due t0 continuous production
ac“"anf”a&feﬁ lande? whighataselss irc arpliferation @nd,einemnse cases hdifferentiation

(Lewis gteﬁcud()abagger%est @839&14/935%' GTP- bound Ras conpl ex,

again resulting in activatl of the MAP ki nase
[0007] pat hwdy. prolifeaatec dmerwg:amenetﬁmm@a@cbnsmad/ar emfewmdesismn of the

growth P& &o%] msﬁ% galéljﬁoﬁﬁ%a%? ?te?n gmasclzs 1envolved in the

many oth rs types o
ERK kingggpathragy 1€gd4o PS@?)trollRé @eHl proljfetsfah andt atemumﬂthr formation.

For exa%l@%,isggﬁ%bgérgtgoﬁgﬁ{n@kégggm %8%38}1&1'? bign%gébog?ﬁ éwéaélon of this

pathwayrdue t oq’vmiﬂu’wub Beddupéembf giowth feaost Otherinnehtiomcdanviead to defects

. . ki ies.aof primary tunor les . .

in o ARG RS 25048 Q1G0T b TaCafRIT L Bovation o

the MAdVkimasst pathtvapMoefat¢dyenhenkd fiass ERoway fbond ansessoddolon and
o col on nd Ki.dn

»90% BRBSEARS 9Bl Bl U0 LA B K R ORISR, 1995,

260:1834-1 8319. dﬁrcemﬂ;at bRaf bettatheis harC ®esn dochtHedOwemaslel Man 60% of
. MAP ki nase ath tin tic nutations

mationd R IR o 52 DO I SDBLA S T b o n bt

result iic a%ﬁdﬁuﬁbay&cﬁv@wx@l’ &inak® kgsdalle. CRhliiep b@'phfnﬁ{rﬁlthhlﬁsr sfbles and

i nhipition of this pathwa

cell hn fer egﬁt [ %tl on, A 1\}{{1(

Bol e A BAREFIEaPT P}ﬁerﬁ%‘@r‘lﬁflofl’ they MAR, dinase pathway in
cancerstfS@&eé‘as b&en] $lll‘lf{.lf e ¥ryPhiy @idded HUsBinRARNIVBY aBS Orbodeie 1999,
18:813 g%\?g{i amof Ras and Raf. Additionally, it is ‘an

$1°5e tere Fap SHPRE: COmFIgHen DEEMRPSCANRRS GHryaTk AvkRctive MAP
kinase [Bilpsdy fAlsEBink FonVEEnBDOSRRGSNE. at i on are the MAP

ki nases, ERKlI .and 2. Inhibition of MEK has been shown

10008] ¢ o haths PEEWHEVarT PHERgHEtoROTHYAR kinasencaseadsr plpys a pivotal role

in cell prbliftrAfon AT diE%ANRAFon, HVRbHHNRI AR5 is THQIIQ{,JCP{OSD beneficial
have been shown to inhibit human turm rowt h ude

in hYpe}ﬁsagf@r%%ocaﬁw@sg MEKeis @t keyLplayer in tis ppthway as 1t 1s downstream of

Ras and\liﬁatfr %dﬂmﬂdé.llg eltlﬁgzﬁ'n aﬁfggg}zg }Q%fgé%%lc-r{??%«{ﬂ e&ecaﬁsea*hg only known

SUbStfat% EPf I ﬁl%tspb@ﬂiat@@rﬁr‘é thervi RokinResast BRI Ikanh2.e dnhibition of MEK

has bee?ﬁs?@l?r\‘?ﬂgg ThaVe é%en%%%%%mggg lg%]n%g?ﬁrln fe’ V\%l%%’c?ésa E ?r example, small

moleculg, MFEX; & }@m(é wree bednl shaww tceirllablemuaian tuthor @dswth in nude mouse
xenograh@,v ‘?§éb011299<§|p01&'%§ al., Nature-Medicine 1999, 5(7):810-816; Trachet et al.,
AACR April 6-10, 2002, Poster #5426; Tecle, H., IBC 2™ International Conference of
Protein Kinases, September 9-10, 2002), block static allodynia in animals (WO 01/05390)
and inhibit growth of acute myeloid leukemia cells (Milella et al., J. Clin. Invest. 2001, 108

(6):851-859).



(6):85 1-859).[0009] Snmall nol ecule inhibitors of MEK
have been disclosed. At |east thirteen patent
wa@ppliooati ons have appeared in the | ast sever aPCHE82086/061895
US 5, 525, 625; WD 98/43960; WD 99/01421; WD 99/ 01426;
WO 00/ 41505; WO 00/42002; WO 00/ 42003; WO 00/41994; WO
00/ 42022; WD 00/ 42029; WO 00/68201; WO 01/68619; and
WO 02/06213. [0010] Inhibitors of the MEK are al so
described in WD 03/077914. 6-(4-Brono-2-
[0009¢ hl or o-sdmanyhamme)lnmbftbmgmomnehbw bedt lAaRrRedl dazedst thirteen
I OX

ptenEgiE UG e SpEALMIRT LV VB BaT S e gV O 98/43960; WO
99/014®8 SWEE /01 hes;fwid wmnigaﬁtwgoammozf oW L (342 (03 e d/41 994, WO

en. s to possess |nh|b|tory
02085 0y AR S Ozt M PR LS R TG T ' (o
[0010] r eat mMEAkhibRbrstof e VIBKOAr fa@dcdllds¢Abeld Hea80 @mm 6-(4-Bromo-2-
[0012] WD 03/077914 di scl oses, in

cer

chlor%-g*ﬂwlanem dr u%ﬁérwa@éfh@Hc%ﬂnmlr@@e@ﬁFémaég@anhps agid (2-hydroxy-
ethoxi')hﬁnﬁﬁmu"@&ngb% 9sed bRShSlifled SRERIA '03%?739’14' dnd Possesses the

stated in WO 03/077914 t hat pharmaceutical ly
followjpg stsvciprad farmuly of the conpounds di scl osed therein

t hat possess a suff|C|entIyHbaS|c noi ety may formacid

addi tion salts cof® e eutlcaily accept abl e

ani ons, and a range of such a |on34are i sted.

Simlarly, suitable salts of [

an acidic noiety are to be : tment of a

compound wi th a basic co *

i norgani c base. [0013]'—ﬁ formof a pharmaceutically

active compound which is uSé&in medi canents is

suitably one that provides for reasonabl e handling

properties, which allow it _to be processed and

formul ated. However, it | <enRouddessary to ensure

that the biol ogical properties of the fina

formul ati on, such as dissolution rate of tablets and
[0011} o4y aiomppqungdy! Bs beenishewnrig rp@am@ﬁtmlabéowmqhmtz @gainst MEK and
thereféiréQOthBQfsgfuﬂ o] ﬁﬁ:%@dﬁﬁ‘éﬂt )6f & %Wﬁ:ﬁfﬂlﬁ@éﬁ(f@ dRR. JBden 'aF ancer.

sel ectin artlcu ar form whi ch best fuffl f
[0012} hese \%& ‘BYdi rdiselases. ipowenerl temmso mzerf@as egharmaceutically
accepﬁﬁfet Salflo o QBef&frﬁBo%ﬁﬁé | dfecaitdy Ot'hel%ﬁl? ngf)ec?i@akﬁgr it Wstled in WO

probably due to | ow pKa val ues.
03/ 07"é‘3<1ﬂ1 et pharmpreeytipadlygrdeeptblgcialls ﬁnﬂlequpounde d,lsqlch:ed therein that

possests%ngﬁﬂ&)én{l%%aﬁg n?tgét? rk@' %o%ﬁlsac"i‘c?_%géﬁ@&%%%?c%@ggggg p}ﬁgrgaceuucally

roton (Bronst
accepmmg7%9>ns Fwdsa irengsaef suall anibys areubistedr Simitm:l}’n guitable salts of the

o S o 5 LN 0 T B 50 ST ons v

basic Camprouddind rarticulaty aunofg@nitbaskher eof , al | of V\,hl ch are
[0013 nCl Ud%ﬂ chgljﬁjl n fh% oﬁ%?r?&ceu%xc%)lpy V&]cccll\éﬁnzgpxgl?)o%$ u\g&gh is used in

be i'n vari ous
medlcamblhts fis shieatdy ope tloft ptdvédes for reasonable handling properties, which allow it

to be processed and formulated. However, it is also necessary to ensure that the biological
properties of the final formulation, such as dissolution rate of tablets and bioavailability of
active ingredient are optimized, and there is frequently compromises to be made in selecting
a particular form which best fulfils all these various requirements. However, in some cases,
salts do not form easily and/or are not stable, which is probably due to low pKa values. The

pKa value expresses the strength of acids and base, i.e., the tendency for an acid to lose a



i nvention. These forns include anhydrous forns as well

as solvates. A further formnay be produced by
walemalovasi ng sol vates. In a particul ar enbodi meert/Us1ve6/061895

salt is in the anhydrous form [0015] In a further

aspect the present invention provides a nmethod of

usi ng a hydrogen sulfate salt of Conpound 1 as a

nmedi canment to treat a hyperproliferative disease or

condition. [0016] An additional aspect of the

proton bﬂueuagé addba phstol {Brétisted IV JRREEN-SUChahe (3804) £fF: 718) This is
ound 1 in th@épreparatl on of a nedicanent for th

pm‘cultaflgé’i‘%‘?efﬂf Compgpeddnti on of a hyperproliferative
di sease or congiyviapaRNOFAHAIAVERTEOMNIVant ages and

novel features of this invention shall be set forth in
[0014] har ¢ {Thet prescaé dBYSISIOnaITOYiNEY aftyidress, swfde isalt §aylt dwgH2804) of

Compolf§ qnﬁlcﬂpﬁ%lﬁnf‘orﬁ@ th&@éie afikdd LBLh] e[f'e GhQuaLd w‘iﬁﬁ)ﬁ] the scope of the
exam nati on of the O\Nl n SpeCI i cation or eb

inventipi o Thetplbyaay ke ip rvaléwcfén@# e Wiridle aei ineludad enthm the scope of the

1nvent1@gV@H$s@%ﬁn9fncM1ﬁ drwtﬁ{?‘hb PEk{EBR P8I Eﬁe%lbgtgg Afirther form may be

tai ned by neans e I nstrunenta

produc?fbhﬁudﬁmlwm seluaip®sile jaoprsticardembodiowsnt iz sdlt i far thy anhydrous
poi nted out in the appended cl ai ns. BRI EF DESCRI PTI ON

OF THE FI GURES [0018] The acconpanying draw ngs, which

[0015] ar e i Ae ot fortheredsirst ¢he raemdnf anngiopaptovidest memethod of using a

§ odi

hydrogérﬁlggfa{t% \g;ég% {)ngﬁmlploll\gé :1 g@é i er&vr\%ét Wtcg hrggt gg%p r%n?l?eratlve disease or
conditiger ve to explain the principles of the invention. In

[0016] t e Figures: 1?x[1190£s§l<1t %f%‘é %Ov%nf?&?g\sﬁtileh.[ X cﬁDhﬁrag?rbSIEfate salt of

form.

hydr ogen su
Composhd.)vxls i Hbe | prépaatieh SYb e tradimagfent Her el rtogenestubf arevention of a
n .0bt ai ned using the DRI FTS sanpli ng
hypem%gkﬁﬁ%euég%gg ?%%CB%)H'H gure 3 shows the results of
[0017] pI as e dsigtiomh ad edntages laed ebecl déatGespé this idvehdbh alidlhBe set forth in
Lyat free . base equival ent. o .
pert in B3l EoR bl o ow s BT ot 5 P gim Ao B R o bifted in the art
upon esathinatien $dlthe faldmgeiﬂ)edﬁgaldrﬁbr PRI~ Eﬁnﬂ&sﬁﬂtR@_b%lce of the

eference de i.n det to certain
imvensidiyy I8 S RgR o e vaiendn o % e B ey B greans of the
instrumiehfalisié, afoftbindticnBecan pEMpaARY hﬁcﬂ nidthetst Pir@suRAY pointed out in the
rimul as. While the invention will be descri becF

append%(gﬂjaﬁ‘iﬁsctl on with the enunerated enbodiments, it will

be under st OBRIEFDESCRIPIION'OF THESFHEORES | i mi t the
|nven%l_#lon to those %gbodl ments. On the contrary, the

[0018] § v entPE AT UPARYEHRITA™ RS CHICh @&t ncarrashigd hiteé and form a part of
the spedi6itidnC alisaffe, nAHIBmMeEHH shbRIMhSnts of this invention, and together with the

description, serve to explain the principles of the invention.

In the Figures:
[0019] Figure 1 shows the XRPD of the hydrogen sulfate salt of Compound 1;
[0020] Figure 2 shows the infrared spectrum of the hydrogen sulfate salt of

Compound 1 obtained using the DRIFTS sampling technique; and
[0021] Figure 3 shows the results of plasma concentration levels of Compound 1
following administration of 150 mg free base equivalent oral dispersion doses of Compound

1 (x) and the hydrogen sulfate salt to fasted dogs (A ).



whi ch may be included within the scope of the present
invention as defined by the clains. One skilled in the
w@eao7rd2ks r ecogni ze many net hods and nat eri al sSPET/DB1086/061895

or equivalent to those described herein, which could

be used in the practice of the present invention. The
present invention is in no way limted to the nethods

and materials described. In the event that one or nore

of the incorporated literature, patents and simlar

materials di ffersﬂgpm]gkboﬁﬁgt?ﬂ hi s
t fimte

application, including but no to defined
[0022) o g, Referonce sal @ovds mafle inidateit bneagtass embodinhents dReae invention,

exampld¥l & @Rﬁh'a‘f@ﬁl’h&ﬂa&ngtﬂle Saccc[ %%%?gagﬁu&ﬁﬁ%? %?§ ffnaulaa While the

invention provides a hydrogen e sa
inventiog wilkbe) degerikmshvizo gari uctignd withr theusnnoeratedt drebedifnensl, lit will be

unders®fodMRbCthed rafl_ ggglrﬁgﬁgd%tlnhﬁ] hd G REREE ]100 thdsl %gmodgflents On the

i nventi on: be i n vari ous
contragy it inyentiomis| intrndedito hﬂonett 4k aBermpevest ntdﬁieﬁcta‘nmm arhequivalents,

which chﬁfsﬁe frﬁﬁd@d'v@l@t hlqge &g}yed(gto the f gsre[no &mfggge %)?s adseﬁned by the claims.

sol'vat es or m may
One skjledliy she ay vitll eaog@sze brang tpalhbds: ahmmeemﬂd IsifRMr, o Et@nvalent to

rno
those &#ﬁ dshég%\é wh?%ign g| neg‘ésﬁ3 |18n rpé%ci ﬁ‘ﬁﬁf%ﬁé ﬁnvemlon The
presengmvﬁm@ ahtmof wayrimflte@cmphu métliod&tﬂndhn@tbﬁu\rs dé8eiBed. In the event
I . bhar Li cal rti at make
s oo 5L TR S o o o
contradxqts dhais taap]mca@nbonhtchﬂmt@but&ﬁit ﬂlﬁnmﬁi toQRpaed trths fe@m usage, described

.The cry.st al I| e salts have been found to
tCChm trt@ﬂtléin{] %lgﬁaP%léca¥lP58° & in terms in their

[0023] handl |’ﬂgp PESDEe mvleasoﬁ ﬁm‘m@es ragérgh%llﬂﬁe pat (1 Aug to H,SOy) of
articular.the an oW properties.
Comp%gv\ff nggn%tﬁ %\i’m pffrgoh!ﬁl,l ?f 8/%1?%&1‘3 inelyde éXfx'th the scope of the
mventlpnlr iThe salt map be & vl OGLHSMb, WIS Whieh afediicRBed %ﬁﬁﬁ@tlﬁ@cope of the
inventid g.Ealt are earnﬁl I%/?éleasn er to jsol ate t han t
PP ed BBty BBl iy S Smnsibe Sorolves. fBiheoform may be
productd]da}hyldfcﬂ%ﬁlgs %lﬁ/ﬂ&@ Sah ta QhrtlAMROMABodindedt, Athe salt is anhydrous
hvd lté”al | | [t, whj ch has surprisingly béen f ound
Y mgﬁ‘bﬁ‘é ﬁ’&f Pt fra éﬁt}tebéhe Presset invention emnovides a hydrogen

sulfate eﬂﬂnﬁﬁﬁ@t Combbanrd 1 aRidIASRWR unS AT
r salt fgrns of Conpound 1 I'n part?ﬁﬁha&ﬁ{at’cﬁhgalpmpemes

that mag‘Pé‘sQﬂf‘iﬁ‘t 135ty fuitabledior ppg @ repdicaments.ne salt as wel | as
[0024]! ts bltﬁavmxh%mﬂddwemssah@%@ cfogxgﬁ;ﬂgn ot h Jt!au 8' %' eYorystalline

npar ed free b
salts haIVF|% f‘%‘f‘é&o P& b‘thf‘é tb%athslféﬁf; bese bl teohs oy theirﬁmnéhtn@pm@dmes from
a manulicOaifl piid dfiviidw Ofn ﬁa@ﬁcﬂé(rdtﬁgig §%g§ Lélgtl%o%v ﬁx‘%\ﬁ%ﬂ es- e formation of

Cormpound 1 over the free base een s
salts may proviis feReansfofPHETiFafion lag prasasiswiritics can be separated and salts are

generalﬁ}ﬁéus{ék%fsaiateoma %F %g%gal lability of the free base
dr ogen sul fat efor s have been conpared herein

[0025] when g8%|einhodinens afrthedinyprgicsi b Hydra‘gﬂ:hahlfatazssaltbiﬂCompound 1
is a cry§tamxtea§altd AL %Cﬁptjttggggooae%@t%abd t %sgj:\évses{ %ﬂ%@?&{ml&{maceuncal

observed for sinp or nul
properties Whensqompatked trathet free paseseh€Compuend il amdr @rialie $tHed salt forms of

Composid f1. of 1 h]]sacr talline

POdegr ee olf%crys al i‘tl}fe\rlt\llﬁtsﬁ M loréorﬁ\?eﬁf I‘Wﬂ?@‘&?e‘?‘&ﬁ fanvell as its
bioavailabtiiy hé0bgen found to be particularly high as compared to the free base and other
salts, as illustrated in the examples hereinafter. The enhanced bioavailability of the hydrogen
sulfate salt of Compound 1 over the free base has been shown to be independent of the

formulation used for administration. The bioavailability of the free base and hydrogen sulfate

5



nore conveniently greater than about 80% preferably
greater than about 90% and nore preferably greater
wo ban/oatzatit 95% Most preferably the degree of PCT/US2006/061895
crystallinity is greater than about 98% [0027] The
extent of enhanced bioavailability offered by the
hydrogen sulfate salt is surprising and is
particularly useful, since the free base of Conpound 1
has been classified as a BCS O ass 4 conpound. BCS
forms (Haassbeéncmmm‘(ﬁhemm mzﬂelnyddmdeirﬂ o iﬁn&ﬁ‘dﬁ;ipbﬂ[ﬂd ifdirynulatlons but

o [N bot di | ut i it
simila e ShePt i PoR BFOLY HERbTIY PO eoros SPUr Bshieiao Bfens.
[0026]t hat sWeéHensialig Stawﬂl.lihdt thet pmsemhh%nhen&xmb@tteob syebt Gdmpound 1

whwh%’%%ﬂ%}h& sad} 8?%)0 Fsﬁ'g%t% Lon . g'g%\fe];g?ernélg;(gar%%%? about 60%,

more Stiviealdn€ly s@tatait ﬁﬁmoiﬁbddﬂ 10 % dﬁx@%ﬂb@%&%ﬁ tifed hbaft 90% and more

ot St ST e 3005, f cSobRRS s e

about Qg%F) acetonitrile (ACN), ethanol (EtCH) and met hanol
sol vents include esters su

(Me Sui t abl
[0027)3s i - Ts? ﬁgﬂente%fie @F?““?‘Jolgloé‘%%% Abily eaffeyed By dheabredrogepy Sulfate slt s

surpnm%]@ﬁteg paeEdul sy Gsbhal Kite HRIUBNESase bOComiRAIRE & Hastbaaﬂ classified as
keton[é butanone) [ 0029] Preparation of th

a BCSEipgs 4 apmpeonst Y Edpspy Gommapay narmaaly %}’edf’w@ﬁ%}@dﬁ@hw due to

both 1dwidissdutdhdafR aﬁldsﬂriﬁ%élﬁlhﬁn C&n&@h@ TinYakidn o4 |;fe%b£’olﬁﬁl‘ &h absorption
For preparation of a 11 salt approxi mately

meansghyy; spgh splts wpuld pot WéIYalaq erpestedsexgrt Wss,tanﬁalamnapt pfepbsorption
(See f@se%ﬁltple tlb?es!;xﬂé(r?@ttdl o(fzo@tpﬂh%ﬁf@cmm?o@s yf or preparing

drogen sul fate sal ound sai d met hod
[00281c 0 rrpr i Hiteple pgjugey of the hyé&zﬁqnwglfatesﬂaqu;C%npmﬁﬂomdomned from
a widé Taffl OF 48Refits! qu lﬁaﬁlam Ll %wfh ?%Eﬂ)gsnﬁ'ﬁﬁh%/dr%furan (THF),

equi val ent of sul furic aci recover

aceton!tﬁée G, fettepmot G’Eé%@uﬂtrmtha% (eOFh;  Switgble@ogaic golivedts include
esters tsﬁa{ Qélfd aéléyo} ejsge?% fof xg.ﬁllpat gfﬁ?g ?Eé’tﬁtef %ﬁ&nk%g)n%? SS%LIY %‘é%m alkyl

er eof . Ko}
ketonegyfok sxﬁtmplacmihrlcctl@driq@tnde—butamosq] tably in the range

[0029]Of fr Oﬁ}%m%ﬂié: i%e%%aéf Su gff@cgpéi S Qac%ag%nsqe s ?brqompound 1in

1.05: 1t UFi ¢ aci 4 use
an orgamic ishkyehioaneh witecwith enlfnat eclds llof preperagionef allnl aalt approxunately 1

equlvaﬁ)e%rt 'fgﬁ'llf%%é X%cg %&s%d maﬂ_]&ls i’é)h érfadra%% t%g m‘fegglloy ;iri%\édes a method

for preaannlgm hgﬂrqgam eulfaad skdtlof @ompemc( 1,)saidsmethot] rcbﬁtpelduigo
salt is fornmed

t hat ngcess ensur et hat t%
[0030]pr eci s@: af g‘ﬁ d glél | FORBSEN eluBbﬁn e ey, I‘aﬁﬁi Swater with
approxiabtele 1 efuilvhientsall suéfintic atilde concentration of the :
sul furj.c acid i cal.l t.he water will be
[0031]pr esen{ rﬁcoé’ﬁngﬁﬁl?rﬁaﬁg%oql TP AT SR the total
[0032]l i qui d(ifly eﬁmﬁer,ﬁitxtesﬁwﬁph@ceﬁga@mf&ﬁnmé%wlme {}ﬁ%’o'i] I'n
a part uIa enbodi nment ni c.solvent u
[0033]St gp (| e fng eyrafj mé gﬁ%@noum 0 su{ gc acid to Compoun%i 1is sultably in the
range of from 1.00:1 to 2:1, for example in a range from 1.05:1 to 1.15:1. The sulfuric acid
used is suitably in the form of concentrated sulfuric acid. In a particularly embodiment, the
mole ratio of sulfuric acid to Compound 1 is 1.10:1.0.
[0034] Suitably the amount of water added in step (i) is restricted to that necessary to
ensure that the salt is formed. The precise amounts used will depend upon the particular
nature of the solvent, the concentration of the sulfuric acid etc., but typically, the water will

be present in an amount of less than 20% v/v of the total liquid present, for example from 13-
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(et hyl ethyl ketone), water is approxi mately 15% of
the liquid volune, and the total anount of |iquid used
wo edoaniezes t o Conpound 1 i s approximately 8 ni LPEERUSHOGMG1895
of Conpound 1. [0036] Suitably, addition of sulfuric
acid in step (i) is carried out in a controlled
manner, for exanple at a tenperature below 10 C, and
the remai nder of step (i) is then carried out at
el evated tenperature, for exanple from 30-90 0C, as a
17% vAurther exanple in a range between 55-75 0C, and as a
furtheIr exa le a

[0035] o ganilp 3 PafY \Slgr FWEP‘SH’@%QE%HT%H of(g‘é%ﬂtéls?% 1%“:8 (1) is 2-butanone
(methyCotRpPKétend), datkriid sprratifmitaly ¢ 5%paf the gilqmcwdlu:hb eandAfe total amount

used herein, the expression "s y sol ubl nmeans

of liulaprA A RUETPL LS SPPIETRGY BIper oD Copound 1

[0036] 9" am uisdlytRAditfo oL ¥afRieadiat weasp 3D RnNehrd&d oifllin @f controlled
sol vent per gram of sol ute. These sql ents jnclu

mannep, Ry FxpEplines® [BPerEREBPERCHY 6 Calapg) the demaindey GERtcRD) s then
carried2oui Uk @MQRAd RhGRARNR, FiCdkadhlSifron?30I0PS, adf OfuRkegdathple in a

nmet hanol or ethanol, and esters such as G - al kyl

range tz@f,weqnsSS-Flé *Ceanhas asfugbereiapIpla akahaus 65 °F- one
[0037] enbodi gmnk, &E am rl%]ﬁmschuﬁl%é/ &%Enfcsso%ﬁylh WLiBY CokRoARE 1 and its

(2- but anone the reaction mxture is
salts arjspadnglt sbbbeaeAs ssehhbergin) ﬂ@rﬂi{p(wsis;om "spagnady solyhle" means having

a solub?fftfyrlg&etﬂ O?Lolve-:rrn e{' Els%ng BE sx')l%lteo %lj %F}J}Jlé’ b&%@&‘@o and 100
exa a m xt 0 e ordanic lrquid

mL ofwatwent pem gratnh ef delsita: edl'hwl folomyss inlludezally ¥ kedemash éor exalnple Cis

alkyl kfe'tonﬁg ?ll)'l taw Q\Hflg%%g?ﬁ{)fﬁ&g 31}1!{ alag %e nbzggdl{r(])e?sgtfgf E:}E%nté}glg methanol or

ethanol)yidd agters swh faaCe-s skdyt estesrfov evanplg aswthyl egetftei Jn bye embodiment,

a 1 Xt Y, onally with the
the Orgaaﬂlt(f e p‘%ﬁ& %fm?tﬁyfﬁhgmgggggaéé?eb tl 3’3%3 , SO that the
[0038]hy dr og®uitably,ftht ecastibh migtype eﬂ:ﬁheledtlmﬂweéfhﬁelbs,lﬁ) hed (ii) to remove

ani c | i sa
any exf) @B’a(t?l%ﬂ gl]h %ma%leyls Sgtlgnagrilf %en t f:oar :gc%m)ffi: \9§h 43§ mdxture of the
organi¢ ﬂﬁmﬁdj addt Water,asids tiees degiredndalis otysenlizddofrotrh éheh Ylditralg,e which may
. ate alt of un ._Seeding of the solution
OPHOH%S,!}JW %9’9 é?‘%tgo%thfg}%%’en sul fate salt of Conpound
[0039]1 may n%sc(sjdr&lin embbditneditsy ChePhydrbpan syifae 8sls is {‘é&@\(lﬁ']ad it step (ii) by
e plrrent roor to.co trate
cooling fhespaci iy evteis ooty Sy s A obed oither Bt oo that the
hydrogah Chulfatec 8! [ﬁpﬁeb@itaﬁeﬂe Bl furitfer loeganienigdid ﬁlagfbe the same organic
accep tableél el d. ticul ar enpbodj nme

a
iquid $EypRie o O BEAARBeS ARTEHE FEPEE J00 Sraided isapts s an sati-

solvenﬂfdf@ﬁ@ﬁﬁirb@expﬁﬁﬁﬁéﬁﬂt ofl @&ﬂ%&ur@'ll .Cseddingof thesoRiioh weitlicrystals of
be recovered fromthe resultant slurry for exanple by

the hyqrpgen splfate saltpfeCompoind, bipayasdstiia |thw°wﬁeﬁﬁorb3r°a?%sed

[0040]f or exgRhe ahb&difdal astidrefPRbaking, Cthel AlitrX FEPIML Qubjected to a
from40-60 C, and as anot her exanpl e at about 500C

distillafigp; teR- th serapye wefegod; @ enswicetheti thq sal frerqspyergdinjan apceptable

yield. Sl@ll ¥ %taﬁléﬂ'lérrbrﬁﬁﬁhﬂﬁgtaﬂlbcsoh\}egy Edoigh e dHRat fheMltratel 1s distilled at

be desolvated if desired at this tinme by heating.
atmosphenc pressure,

[0041] On cooling, the salt can be recovered from the resultant slurry for example by
filtration. The recovered material may then be dried for example at elevated temperature, for
example of from 40-60 °C, and as another example at about 50°C, until constant weight is

achieved. If the product is a solvate with the organic liquid such as methanol, it may be de-



[0042] The physical properties of the hydrogen sulfate
salt were investigated and are described further in
wo b@7Bxanpl es. [ 0043] The invention al so i ncl UBEBUS2006/061895

i sot opi cal | y-1abel ed conpounds, which are identical to
those recited in the present invention, but for the

fact that one or nore atons are replaced by an atom
havi ng an atom ¢ mass or mass nunber different from

the atom c mass or mass nunber usually found in

solvateﬁfi‘fdérs?red E’Kﬁ‘i‘i@dlﬁ§ b9fhebﬁ1§§ opes that can be incorporated
0 conmpaounds of "t he |nvent n |ncI de i sotopes of

[0042) hydr oddw, PhysicBbpropaitics 9 &b hEgganhsuliiG sPhyiepyiavestigated and are
descnb%&‘ﬁrﬂ{er id {Hé@)&ag%,l@@d chl oride, such as 2H, 3H, 13C,
15N 180 17 1P, 32P, 35S, 18F and 36C
[00431 r es peélfhev ewntmneahydrw&@s sisptopicellyzdpbeled comprymde which are
1dent1c§1ncg tRNNEIBIRNS th gs'féasgflt i\ﬁbérﬁrbnc 80f RrAhd PRt that one or more atoms are
forenmentioned 1 sotopes and /'of other isotopes of other
replaceéthyn@ atom hiving an @ianisooase asfmasyingimbey dififerent. frauarthe pipmic mass
or mas§ ﬁﬁrtn%&l ﬁ@ah%// “thHARe kI?gT Hfﬁgﬁ:sQIf i V\i{ [ R8C&n be incorporated into
I nvention exanpl e those I nto radloactlve
compoityist opethe suwhnfacsn 3pclade isdtCpes of] hzdfpg@r atasbon,gpirogen, oxygen,
u S te & asdi B nRutis QN7 31p 32
phosphld%qs Lulhﬁ{f ﬁﬁgg{]@ggé %Blo‘?fdg c‘ﬂ %ﬁ#on (:d[ b 2\?” (91 4CO P, P,
35g, 18 I1‘ and ‘Késr@pectpabt i guk éryldspgm@slfytemétdo%@ompﬁm [l tangf polymorphs
thereoft IC{) C% fﬁ? Qf{ ﬁ&ﬁérﬁfangal ISQ)[E eg.ea'il%tracﬁhér lgyt é:su Sf Q&El’ atoms are
itution w eavi er 1 sot opes terrum
within |th@ scopbl—bf dam imfdntiod. Certaiai xsoitolpmaapdwlnql@d admanurayie@f the present
S 00y e AP ek 1t v e
mcorpcvre'q:dJ arenmsafid ianlyg bmdioesuhsaytett&su‘t idistzimdionrassayse Tritiated, i.e., "H
ularm |rc nst ances [ 1y _l.abe a

and B 406 SENTRL DS sl TOLRT88L e ) SO B s ot
preparammr mdw@twablptyo dudlhers subistitotias adthl lmeaWBr Géﬁt@ﬂeﬁgs‘mhbty deutenum

. ubst .t u .a r eadi vai | abl e |cal

L., B g alfotd et TRt oY B FanBRedrid Syl BRrb Rl stebii
for exdnhysle @ﬂic&@@édtzh afvo Bilf-liffe desddueed dUﬁgﬂg;@mrdrﬁﬁit@ Bnd;’cﬂelnye, may be
utilize Hg%ﬁedggfgtél%%ggﬁg%tg#egat sgtépgr e ‘arl‘%t&:l%ﬁ gzﬁfs otggﬁeegxfeé?nt invention
can gdﬁé@hlyaﬂmpﬁéﬁdré@tﬁ}oﬁaﬂxﬁg @)tafmicedl.&és tadi&led, inl WONERO77914 by

substlt%tlxx{gg Fl g‘rﬁﬁﬂ?lgfg tav % y és%?@?lpeﬁﬁlr g {s]a?loxl-ed I Srg et[o§ | ab lngn—?sotoplcaily labeled

reagen€RiAHPBE @B@%&idﬁ BF ERREREH, FTHE WS sGUBRENS 18R, silfifric acid in the
adm ni stration by i nhal ation (for exanple as a finely

prepargfiop ofdbe fdlader or a liquid aerosol), for

[0044]adm Ni-ple @binPBsitn i Mapfdd M 100ortf QLitEXBNMRIr€od$ administration (for
finely divided powder for parenteral injection_(for
exampley arittletss lezeages.i hadsen seit epswles perylsinnsodispsisitle gppwders or

granuldsQ 5y f 3\:\1{%@1‘3“& ot R U@ Snedubity" ?ﬂ@B%H' ﬁfheous suspensions), for
i ntravascul ar or i nfusion dosi ng) or topical

adminiglgation bt m@lla@ﬁn((qureXémI@paSea ﬁgelez rde\ézded PeVAEhR Hquid aerosol), for
admlmgl%tﬁm B#' %Sﬁ’ﬂiaﬁbh Offor Q&argﬂl%pgé']%' AfelyOhivided powder), fofr parenteral

ext enpor aneously prepared aqueous suspen3|ons) or
injectigre dfaal examplni 8% raatstemle ($obticax asHsbensian rs ePpIEI éegl)lntravenous

subcutaneous, intramuscular, intravascular or infusion dosing), for topical administration (for

example as creams, ointments, gels, oily solutions or suspensions or extemporaneously
prepared aqueous suspensions), or for rectal administration (for example as a suppository).
In one embodiment, the hydrogen sulfate salt of Compound 1 is administered orally. In

general the above compositions may be prepared in a conventional manner using
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In one enbodi nent, the hydrogen sulfate salt of
Conmpound 1 is admnistered orally. In general the
W@bwver@enposi ti ons may be prepared in a convePtT/ORENG/061895

manner usi ngconventional excipients. [0045] The anount

of the active conpound admi nistered will be dependent

on the subject being treated, the severity of the

di sorder or condition, the rate of adm nistration, the

di sposition of the conpound and the discretion of the
convenBbfs CktiBidAg. physi ci an. However, an effective dosage is

in the range of about 0.01 to aboyt 100 kg bo
[0045] wei ghtThseamery, OfﬁPEf%FIXBWmQBBﬁ‘S TSGR B ge dlooideht on the

subjcctr&'ﬁxﬁg{rgﬁyd thd) sé}'eﬁg}L 6f He diorhelest dpgRMpon, R rate dOadiBinistration, the
n, thi's woul d amobunt to about 0.7 to 7000 nu/ day,

dlSPOSIF}F”éfO§ rthd comppwad alﬁ@) the dissEritonosfolhe RIFEPING AR ‘ﬁ%n owever, an
effectﬁen&;ségé Ifs n tﬁQ"?ﬁngc é%u% okl @Vﬁbbtlﬁld)@ﬁ%" pdrl lﬁjborﬁf weip@t per day,

range may be nore than adequate,

preferabbtahout héesbayiti3f|meke(iay, @cﬁs@@e ﬁﬁ?l"b@de%ﬁ%fé’a aﬁot%’ole}%man this

would %ﬁ%ﬁ Al ?bO@ i8S, | ?é?ﬁerabﬁyr WA tbhéﬁou§ QGOO mg/day. In
oses are first divi ed i nto several snal

some lm@ms,fctwagedlnvﬂs belaay thenlowiar Bugthefiihe efpsesid range lifi*ﬁf‘/t be more than
adequa({j S\Qﬁ? flr? g %&ugﬂe9§tlﬂ fa?%ge&osgg 8@2 ﬁ&”e@nﬁl’b%d Q\ﬁ%h{ ¥ausing any

or exanp ctive I ng redi ent
harmﬁamnﬁemféﬁ’e Ipacmlgieditlmzsucdgla@ger d@@qs\ﬁge ﬁﬁg}ﬁb@d@@,guto several small doses

for admm‘?str%ﬁ?rq lt 8ﬁg€% ‘%T %%§§o¢ Smft%sﬁé@ﬂ; of cg £23; i@/ Jfg:apsule will

ng to a er aspect of
usuallst btmtquneﬁﬁnd:xample nt1Q09 nfmoﬁaﬁsvepmemdm @mycﬁf@gbly 5-420 mg of
active 1n§reda er?g 1 Ere eragfyt n(gtgst% 111‘ tl'?esrag%%bf(g g:l’; nggg/kg 1£ Qﬁg}nbz@d
[0046]or ani Amdordiogytoby fuhhwxapgpectﬁof thet pesserftelayentéorptherggs provided a
hydrog%n afgﬁ'gtgfsaﬁv ﬂé’ggﬁ)ulr{ls 0?59 Eiggegds ﬁ%lje%le C?% L%"él ntl a%f:t%g%?l{&%ment or
prophyflaxis bérthadmacin, ot hainpalebeiyt by rhenpy. onApfuot\herj deature of the present

QY0 ROG5 S B 2 e PATRUOBiBEAER L EL L potiamen.

In a figthak &Spd’ﬁfdﬂlat@dsdrh risughiolbBicovidas {haﬂtdgetilsatfate salt of Compound as
cone LSkt FLALL S LSS5 01 ARORLR] ol 1 GHT R drong
MEK, Aﬁ%"rﬁ’ddw' roliferhtivd Aeordesg ant abifonhbbcd:lh\gecbmmrsuch as cancer, in a
grOV|des the use of h drogen su ate sglt. of Conp ¢
warm-blogdedyayanpnal SHCRAS i inglyy & Tiygther %Ba?tcgﬁ jiglﬁtmven ion

prov1df3é31he WS&of Hydrl'?%er{ sakeent oﬂﬁorﬁp&ﬁﬂﬁﬁasﬂéﬁrﬁa b @i #@ manufacture
hr ough t he in partlcular proliferatjve
of & meiSGFBH S e BOMSHARATER, 1 GSBRE Riate B isied dipegh teMEK, in

partlctﬁarV}ﬁBﬁ?epeltR@ BB H abrbfRalasll réwiRBuct 04 Ater, in a2 warm-blooded
According to a further feature of the invention there

mamijal Syshagi 2. nmet hod for treating di sease states
[00471ffed' at R:drfhUea ﬁme»@ame £ PR fnlvEMEGH thRFOls frevidbd ¥nethod for
di sorders, or abnormal cell growh, such as cancer,

treating digpass Bﬂa@édéédlﬁﬁﬁnﬁlmu@u@ﬁ MEKy ipuprsticula prrdideratiye d1sorders or
abnorrﬁé’i"‘clglltgrr H?\P(Eh YhiAReC RN 2ESHIBME i 8@ dl NGich @s 23Huthan, in need

ective afount of an hydrogen sulfate salt
of sucmre@mqnb urwcmmplwgeqqlnsmsfeme te ghid mammat an gifegiivegamount of an

hydroéé%a{um&e&tlf Sf‘bompound 1 hydrogen sulfate salt as herein, or a pharmaceutical
composition as defined herein.

[0048] Particular examples of proliferative disorders, which may be treated using the
salts or compositions of the invention, include hyperproliferative disorders in a mammal.

Particular cancers are brain, lung, squamous cell, bladder, gastric, pancreatic, breast, head,
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conposition as defined herein. [0048] Particul ar
exanpl es of proliferative disorders, which nay be
WO e@aneaa4tisi ng the salts or conpositions of theBCT/US2006/061895

i nvention, include hyperproliferative disorders in a

manmmal . Particul ar cancers are brain, |ung, squanous

cell, bladder, gastric, pancreatic, breast, head, neck,

renal, kidney, ovarian, prostate, colorectal,

esophageal , testicular, gynecol ogical or thyroid
neck, fball‘; eMidndy) @4 Qi artiopveveate, dil@ecalpsupligeal)detionposigyhantogical or
th (g the invention nmay al so be used in the treatnent of

YIOICMGH: cancer ous hyperproliferative di sorder such as

[0049]beni gm@wwpdha&bﬁlp@ﬁnaéwms&rﬁpdm@s ofib®Iriveatis) may also be used

in the l]ﬁ?ﬁss%g{;ﬁ? c?fm?&on(-%pq?r 1)%?12‘ ?xggs%gélgemi?/e ) Cl)_régg ! ?g k@{gn hyperplasia of
the sklﬁr@@lg ab&ﬁuadis§ Q@é&é}ﬁms\/\/ﬁf ﬁfbsfﬂ?é’gobg? ber@at ﬁx@s&lﬁb ﬂgpéﬂﬁ%phy (BPH)).

or S|t|ons of the invention Include
[0050]pancr e f pganaple%p lll\g?Kdmgglggeg (élpcf?ép%dy @h may be treated using the

compoRhd, | $€1cakips8itiche e WhO NEP&tido Sndidk Paabehess I&dmﬁﬁy disease
renal dlsease) or the treatnent of galn in_a manmma
8

(mclud[u@ﬁ)s&?h FRIVE o BISBRATHIONSRRFIS rRgs Fiabetes-irdped| ge@abechﬁr@é@) or the
treatmd@of B iRheYSRhkEn of blastocyte inplantation in a
mamal , or for treating a disease related to
[00511y 50 ¢ ol BifeFrergpaungs g PomepEYPRS MmeYealpmbersed Jggtthe prevention of
blastocg&esﬁﬁiﬁﬁﬁtaﬂ&i/ il AGhatHRal U&Dfor EH&hQ@ 8NBSdaSe r&Me@Nbvasculogenesis or
| anmat ory dlsease such as rhetnatoi d arthritis,
angloga@%e& dsct apgrmal. | RRghnfiseessy mpywilclulos samer asgiogenesis, chronic
mﬂamﬂhﬁﬁ?scﬁs%a%‘ GRCR SasP HunBRbiY aﬁmmthaagcla%ls@r gﬁﬁmatory bowel
di abet es, diabetic retinopathy, retinopath
dlsease@r@mt d}ﬁqus?s sugfe - ase IPaPBeSiTraeedema, duge seleendeona, diabetes, diabetic
t iR th 15280 d i
otiner Q888008 oy Wl QP BRORL 307 OGO nppnsoma
gliomag piedianomsi, diaepawc%sarc{nmesmd G’\raelanebmst" abrgorpnmreafect |prostate, colon
andepﬁ%ﬂ%&ﬁ d "hyperproliferative disorder” are used
erchangeably in this application and refer to cel
[0052]gr owt Hlhehtatms §abn¢dmpbmib gtovath” mod ifh}perpolifat vy disorder” are used
Ioss contaet in tiQ Thi,s
1nterch5§?ée{gg§)ei§1nﬁ¥s( gp;g%(c’gtl xﬁger tgn%er omgirl gh t, 1S 11)ndclzeﬂient of normal
regulatbgynorecbalisgs ((e gmibs@ of hantget ohhibgion). eThr)t mmdessfomgemmple the

t at t [ QVer, ex of a .
abnom{gf %ﬂl 0%y?@sﬂjr?éorkl %23 ét%nzozp Bléaﬁ %ﬁﬁgﬁ?}e CYRIcRTne @ mutated
tyrosinc Eklullase @ cwyehexppssidn o€ matecestor fygesiae kirase;W2) Menign and malignant
berr ant,. osi.ne ki nas vatlon occur.s; (3).ap
cets of st BIEHIET tErkp dro igh PRV BB Gy Folinie AR ocours; )
any turgdds mwpztﬁunﬁm& Kyhﬁdcepib@hylfo@frﬁtlﬁn&)és a@egah?f’thmors that prol(ijferate by
t hr eoni.ne Ki nase, acti 0 an 5 eni gn
sbertarf e BRAHEORET T BeTHoBT B a) Zerigh. oo ltggafincdls of other
proliferafive Hlsé&&ﬁ [Iﬂﬂhlcﬁ%bbﬁ&riﬂﬁfxﬁ@ﬂﬂir@@nké RESE: @ffvabah bodurs.
e o g N S T
reversu’x?é |aﬂlék/ﬁhh§,gmhllﬁﬁ1§3 ki Pebekdt8 dFf 88 HRSEn®g tHRY diR6RE BE IcBAdition to

g di sorder or condition to
which suc term applies, or one or more symptoms of such disorder or condition. The term

"treatment” as used herein, unless otherwise indicated, refers to the act of treating as
"treating” is defined immediately above.

[0054] Thus patients that can be treated with compounds or compositions of the
present invention include, for example, patients that have been diagnosed as having psoriasis,

restenosis, atherosclerosis, BPH, lung cancer, non small cell lung cancer, bone cancer,
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whi ch such term applies, or one or nore synptons of

such di sorder or condition. The term"treatnent" as
wais@d/ohesei n, unl ess ot herw se indi cated, refePCT/UMNMEIG1895

act of treating as "treating"” is defined imediately

above. [0054] Thus patients that can be treated with

conpounds or conpositions of the present invention

i nclude, for exanple, patients that have been

di agnosed as having psoriasis, restenosis,

CMMIat ]h&kf&.&b &a06drS colBfdtal | ikﬂﬂ caidH: EancBP Bf ﬁféallléad Cldl ndc¥Nehelanoma
bone cancer, ancreatlc cancer,

G pafliF soyaneots i nia B2)otoring GRBGE- AYdriAR gencer, rectal

cancerﬁEehﬁb@ﬁ@SlF thé &n@lafetgh(ﬁWs@dm@dH BARLHScA¥bn IcAhdeROBreh &N cancer testicular,
nona uterlne cancer, ovarlan cancer, rect al

8ynecoge<a$f8 é\‘mof:‘aﬁ*'c%f ulSFing [SATCQRE. faginga of badalioriam dubes, carcinoma of

the en€&hOiueRNGREInoRh EASthe CRER! calcBiirhs bF 3he vggiﬂgc&l O8EGoma of the
tunors (e.g., uterine sar conuas, car ci nona of

vulva)f QUi §A0GeED BWItRIE  BYRIomE. depeivsciian ﬁ@tcmqm Hodgkms disease,
cancer @&(thé BIPhapls, thﬁce‘f' %‘T\(hex smARTiffeHOMR cQicet € tlyﬁagdcﬂ)%rlﬂg system (e.g.,

carci nonga of the wvul va) ovari an cancer

cancer gf dhe, tyToide paietiyerid aradrensd elandimh sandowgkiofi seft dnsseeas eancer of the
urethraC 3R&&E dFfiht %nﬁsﬁmﬁ%‘%anc"é?n&ﬁtsmgforteﬁﬁt Eﬁ%&mtga in particular acute

|ntest|ne cancer of he endocri ne system
myeloidajeukperaie sofed tthgpors ef aldheedsr binphsicytiellgmahombandsicer of the

bladde® %aﬁ@&aéf ﬁ‘re l@tﬁfléy bt %%é’lgxsg %a%&ﬁﬂ R &g Iﬁ SHLE! YrBnoma of the renal
cancer of ég:nls pro t fe cancer, roni ¢ or ac ?

pelvis) gy méwlasm @f eenital rerest se/smme (oizd prigndica VS Ismphdma, spinal
axis tufnlé{@ Bﬁuﬁ’ GteDitisihaod pl?dtgﬂh&%% ynphomas, cancer of

bl adder, “cancer "0 ‘or ureter (e.g.,
[0055] r enal Beg hydragwi sifete S&l‘mﬁ@ﬂmnaum 1 ey beemalieg els\al ®)e¢ therapy or

may lrﬂl{)l&e%ﬂ)la d Inotfo %xgﬁflﬁé%ernagl_}lﬂ% \églgsofsdsntggon%r Zl goﬁet QFmore other

pri mar axi s tumor
substangiep mmdg)rottreqﬁmt%mSt aSycladenJ@nast)reat{r@ﬁtSﬁ]ayThe ablyrérzexgexy way of the

sxmultaﬁtﬁgtﬁsats%qﬁglt al Jr %@%‘P agmﬁn n%%tln%q 8%\%)‘% in 1é71cﬁvgl,c8amé)ﬁnents of the

treatmegi fIattbe dadld Oéfm@)cqiammdlokyonés nbm‘mr}ﬁamd&eﬁ) use a combination of
. nd/ r treat nts ch conjoint freat
d‘ffm&% L ERnBRRRY T pettepeb Pt B ey eﬁb@ﬂd%h%gfm the other
compomﬁmtésba pdrsatie cadjamml tsdaltraémtom afditite td lﬂlﬂimﬁldglkimfl hydrogen sulfate salt
onent.s e treat of mnedi ca
may beosnc ffrggryadfcttg‘?r%p%Brr ﬁtéﬁm(ﬁ Y cguflb hlih@%‘“ger&Bﬁ‘B?Wa‘thSﬁ cgjpgories of
therapeaitit heernsuch a:ns of treatnment to treat each patient
W th cance I.n_nmedi cal ol o t he .qt her, conponents
100561 o1 o R GBHpmAiTesPEs B AT o BUGF YT PReso sotieea of vascular

endothdiyadr grgemh sutthat @os chhmfm:y tHRe aftinaSEWar ERMitRIIRETRRY cRfwth factor
erapy nmay cover categorles

t.h S th
antlbocgfi‘ﬁ'tr\;gtélg%ggﬁﬁg uct}Mf ggﬁEgg retfqy@yet]yrqsme kinase inhibitors such as 4-
(4-brorﬂc6¥QLMb&ﬁHﬂ¢ﬁ6-ﬂfb@HB@ Mpﬁle@ﬁylf)ﬂ)@ﬁﬁmmuyﬁﬂeth!?ﬂ)ﬁhﬁ&aﬁle

"ﬁ{( cts of vascul ar endot helia rowt h factor
(ZD64 4, RIS Ravide | W O-QU IR chifbtvera- 8tm?$b}’1tnctg>ﬂéwtlh><>') -6-methoxy-
—(3-pyfxﬂ>¢fﬁﬁ’f-1Wwb@ﬂ%qmﬁﬁﬁiréum&ﬁﬁsﬁké}ﬁﬁm i4o %&lﬁuﬁf R¢o 00/47212),

osine kinase inhibitors such

Vatala“(bdlgf%ﬁ%ltzﬁ@ Y D85) iand) S1E1 1348 (oapitinily| Wfétmw(tﬁlﬁhr ¢ainpounds
such ad fhofe Wi fBR8S8@ M) rRAZAL] PStent Applications W097/22596, WO 97/30035,
WO 97/32856 and WO 98/13354 and those that work by different mechanisms from those
defined berein (for example linomide, inhibitors of integrin avB3 function, angiostatin,

razoxin, thalidomide, MMP-2 (matrix-metalloprotienase 2) inhibitors, MMP-9 (matrix-
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(ZD6474; Exanple 2 within WO 01/32651),
4-(4-fluoro-2-nethylindol -5-yl oxy) - 6- met hoxy-
wQ@ 2¢03/0pszas ol i di n-1 -yl rropoxy) qui nazol i ne ( AZD2AT/1S2006/061895

Exanpl e 240 within WD 00/47212), vatalanib (PTK787; WD

98/ 35985) and SU 1248 (sunitinib; WO 01/60814),

conpounds such as those disclosed in International

Pat ent Applications W»X7/22596, WO 97/30035, WO

97/ 32856 and WD 98/ 13354 and those that work by
metallgprforcien@ﬁt% el hideris sarsl €OEA (psdeoxygbiasedDHnhibitors),famd

xanp e i.b i .
oos700P) 88 VIRBACL A AREPUGES B LLAG i BRin, phosptate and
compc(mnds rdxsclcrsed ahl i @DI@ﬁa&em 0DMAB69.t BIQ ,01KA229, WO 02/04434 and

WO §igﬂ9§%fo3§;%c2'n4g§29?%35%?";‘%%3?%3%2';?%4%;% 8&6?6%@5?1? i%ﬁi%‘t!ar'naﬁonal Patent

Applicatisn Publicdtamges | W %'621166 (fooex@npleiN-ecaphblcbimd Gaphosphate));

hosphat.e and co ound cl gsed..in, WO 00/, 40529
1008007 216800 Wi 6T RGoo A G5B FHIHRISD (57 opgimple temoxifen,
toremidgreh, taﬂexrfmc dicdoxittmepayidigdageate, dm:@geﬂi) eteptor down regulators (for

exampgg%tg ? ?xlig)lgg 'gzzg%l(fe‘&%lxgr%% e I%Qge%flrok ace attte)? rf]lrol\rrkl)a‘caé’e@nhlbltors (for

exampie aﬁashyolzslel tdmanole; Chiabels piat Q){):meﬁ_tﬁﬁ)@ﬂmtﬁprbgéstogens, antiandrogens

oo S PR B B 058 SPGB o

and aﬂtﬁgiﬂl(sysf €L kxa@pRidosgelin heSSR] Rupfadiin, raﬁﬁUB@Je%lﬁl) (fn@ibitors of 5a-
npl e ful vestrant)) progest ogens (for exanple

red“"tﬁ%?g@%rtfix@m 8natende)ar omat ase i nhibitors (for exanple

[0059pNast I G PhRi-ikvekioAZ@kSs (160 ER&RPR mAMIbRSRIRSE alMditors like
anti progest ogens, anti androgens (for exanple

marimpstat %mii %lblﬁffrq o wpkigase Masangeehidtos erepins fengioprs antibodies
toHe;ﬁi?a‘%Ie?é e), LHRH agoni sts and antagonists (for exanple
erelin acetate, | euprorelin, and buserelin),

[0060} n h i bi fOABhIEHOEsf gr@w@cfh@t@éﬁ(mapn ésusharewi fagiorssineludy for
exampﬁ@?ﬁ%et(deﬁ)ve@@dwth PASI £Ha }ﬁgg{&tzite( QbR g%(fqh inhibitors include

| oprot ei nase inhibito mar | mast at
growth fetasiangpedies. cnewiti fagior rqskptonpnidnsiesa tior exaraple theapt-enbb2

antlboﬁy'ﬂ'ﬁ th?tﬂn% g?&(g:éﬁﬂf} Mf Shd &tﬁwon dzr gggﬁ&hu&m%,hthe anti-erbB1

I'mhibitors rowt h”’fact or
antibofly e¢toxndni€l2244), fod ansk gnopitle faskartos | geo wihefartoe obcgpmhtlbodles

dlsclogeﬁ%(}eﬁng Jl‘ G(Eﬁé&q %‘évqe\gg ?x%bdgafogg}h% 1)nat ?E:g%h prgl \pclﬂt 95 ppl11-29);

& gr ovit of - an
such intdbiggrs elsoantlnbotiiresine kihase lehﬂmpfsesubh @s andtibites bﬁﬂle eplderm al

groml?f’attcjtqg(%%}éﬂ% éﬁﬁ%%%ﬁﬁﬁe@i‘éfﬁe ant W %%%lnas nglabd )}:)rs such as N-(3-

chloroeﬁbﬂumqphm}[lm%it)lpxsaﬁcﬁamgipbdﬂmd}im}ﬁcaqb-oqulmzognwmﬂmne (gefitinib,

AZDl%?@t CQ gfﬁg@}?lgf)enyrf)t 62 g? d&%h?]c'e Edpcg 9az ;E}g%gﬁlv%l (erlotinib,
OSI- 7”54@ an|d|cﬂ adry28ido-SN+(Hhichloti- mmef]@mhﬁmn(rzeﬂnudmolmqs%spaﬁ%)

ein | I.tors o | der mal,
auinaz B0 Fnind 108 ER R SR vt KibSSe it 6 o Fipanib
inhibitkfsrifaRe heputduytosDwah fdﬁbt@ﬁ‘m&l&ﬁmhlbﬁors of the platelet-derived growth

factor S st OB P REFBF AL SORE HinapeioR prgriple Ras/Rat

si gnal%@nhﬁﬁt%}s such as farnesyl transferase 1nh1b1tors, for example sorafenib (BAY 43-
thynyl henyl.) - 6, 7- bi s(2- met hoxyet hoxy) qui hazql I n

9006)), qg%of %q. %}gp ubg through MEK and/or AKT kinases, c-kit inhibitors, abl

kinase inhibitors, IGF receptor (insulin-like growth factor) kinase inhibitors; aurora kinase

inhibitors (for example AZD1152, PH739358, VX-680, MLN8054, R763, MP235, MP529,
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oSl -774) and
6-acryl am do- N- (3-chl oro-4-fl uorophenyl)-7-(3-no f
whelwrnopadpoxy) qui nazolin-4-amne (Cl 1033)) paomUSI00&E61895
tyrosi ne kinase inhibitors such as |apatinib,
inhibitors of the hepatocyte gromh factor famly,
inhibitors of the platel et-derived growmh factor
fam |y such as imatinib, inhibitors of
serine/threonine ki nases (for exanpl e Ras/Raf
VX-528i ARI AKX 5% and icyolirs depeofend kiase irdulitors suels 4eCBEL and/or CDK4
inhibitbfdhi bi tors, for exanple sorafenib (BAY 43- 9006)),
i nhibitors of cell signalling through MEK and/or AKT
[0061]ki nasdyi) antipialiferativbianneplagtit diigs asé combirgtioos therddBras used in
nase
medicdl %&&EL?}& s@b@§¥%lg§géﬂﬁ#§c§hatg§e &M %xagxpg% rglétlf()rates SLgc(:g r?ﬁ Inéetlxiﬁxate
ﬂuoromsrmldi?lel? 39358, 5-ﬂ){eﬁﬁﬁacﬂl,\/te|§8ﬂ15,4pur%6i&d akllP2&ne analogues, and

JAND AX394 9 and cycl in, depend
extosifinastie ARafeRYuER B b7 Pl Eaor AR o g OB ooty
disclosgd iir) Eampem BdtteﬁteAppluaaenbaNd Gemﬂmhas N—@SNG(B;@I dihydro-2-

et SEIRBMATE DRI oS5 TS
antitunasir IHBﬁhOthSE‘Qfat e;anﬁﬁ»lel canmmcnyclmaé Isnels a§attrhan&1§c1n bleomycm
ne and adenqgsi ne

- £l ugrour ac .tegafur,.puri
doxoruici. SBHEYn I eniniHaSR A2 iePeT AGs PeRHT oSG e gin, and
mlthralfngwmyg)fﬂ:ithim defieatiies (il’ﬁ)e eRdihiple GRPRIGO| hi® %aﬁﬂ@l‘dtfnl) Cakyiting
a g d Ln Euro ean Aﬁﬁllc ti 239362
gents tt% fxam Rl_n(tgogteﬁ_x? star gpglia]gn orambuci busulphan,
cyc lopmiﬁ)hyrhrd@ Ty sfeplide Zﬁl:hb%uﬁaé/ |laf@t dhydtepa) AR irhdRNa g¥RtsA T ¥ ample
ur antibiotics (for

@5% glutamc amdbantltugo

vinca alilols ok ASRRTENF BEbIATER, WOEHRG. 4R cYROTeH BB AP tkoids such

as taxodm Itaubltfﬁé)? toptAsHINEMSS Rhib@Bts' (#bY c@dafhp@@gplbgééﬂ!ﬂ'll&dims such as
dacti pomycin, and mthramycin); platinum

etopost & fip Rpé@e( pysaqing @tee:flrg ﬁp@ﬁq{he% ang gp%?ﬂaa},,qqyymes (for
exampﬁ'a'ﬁﬁa{r@%m%) PERhSmidAhte SYFRAAREnRIbHHRIEH AL fj&ltltr Ci(ed)

mel phal an, chl oranmbuci |, busul phan, cycl ophospham

[0062]; f o5t A @edd ltlﬁpﬁlrféfg%%%%mcawaaneﬁrletagm)mclumm totic
[0063] agent Sy 6&61%@?&@0&&9%%}% ‘Hé: t&¥eron

vincristine, vinblastine, V|n3é3|ne V|norelb|ne
[0064] 5ng t A¥idW @utiberdies er exerle adracalameblr e) t opoi soner ase

[0065] 1 Nhi bichg fa%néér% BXAR ef&mxe&g%o%sé QL1R%h e %ﬁ%E}e&‘% the targets

et oposi de and tenip crine, topotecan
listed apayg, sertasciSHS 36@3,|mmtr@€amt)sen@nzyrres (for exanpl e

[0066] ?spar ggja%gxﬁeg)d?ear?é}d %) d?éé %g%cgi@tfgp%ﬁa{rﬁ{é Qh}%?r es Jg replace

aberrané%e@%emhrfiléraép@m m53agxeathemantBBd]mlg pr BRIB‘S¥ GUEPT (gene—dlrccted
d
emmé) hﬁe?’f% ? l)‘arp?f %8@%%0{1‘% %L{c§1e2{5 tth%% %éa{%%%srm% e né'ase thymidine

kinase edﬂémeteunhb#ror?m}% epizyme andlaspmehctshte:r mpiease pﬁmnt tolerance to

Chemo@é%% ,L’Fgatlﬂic ﬁasmf g‘?@ %ﬁgﬁ angt estqs‘é]%gts,g%gﬁﬁl? §g?9;s’2mhl sted

[0067] [ 0066]xi) ¥innysrcheraey apyroaghesoacheling ifoc bxsthplg é0vivo and in vivo
approaagﬁg??g%fe%ggga gi:: Z%@%é’egi@@%l&%ﬁty it gl %%Egasrgsc trans?’ectlon with

cytokingg e ai inggleablin 2, interleukin 4 or granulocyte-macrophage colony stimulating

factor, approaches to decrease T-cell anergy, approaches using transfected immune cells such
as cytokine-transfected dendritic cells, approaches using cytokine-transfected tumour cell
lines and approaches using anti-idiotypic antibodies.

[0068] For example, a hydrogen sulfate salt of Compound 1 may be used in
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enzyme pro-drug therapy) approaches such as those
usi ng cytosi ne deam nase, thym di ne kinase or a
whaewerdi2zas nitroreductase enzyne and appr oacheBCT/WS2006/061895

i ncrease patient tol erance to chenot herapy or

radi ot herapy such as nulti-drug resistance gene

t herapy; and [0067] (xi) i nmmunotherapy approaches,

i ncludi ng for exanple ex-vivo and in vivo approaches

to increase the inmunogenicity of patient tunour
conjun6t@bd S\TII'[]‘S Lkﬂ'ilh eﬁ*écti\fealaﬁfoﬁﬁildiﬂom tdv aipkoksubstanasiyc b\el&ﬁzd from anti-

interleukin 2 eukin 4 or anu macr ophage
angioBEHA G APOR: e TR AP o Hrysy AR O GRELs
[0069]T- cel |InWrﬁé’ulaﬁ&ﬁb&Hﬁi&ﬁ§ atiSiangiolgeadssd agehfsd shdFASTEMP-2 (matrix-

cell s such, as cy ansfected dendri ti
metallepgpiGHEh el H&%*PIF@SM@E SR SR D ) TGP, and COX-I
(cycloéxagesaserld) ﬁﬂﬁlﬁ&ﬁ@ h@aﬁl ueldged & tconjuelt 81y Riith antdBpeines 1 hydrogen
For exanp dr%%en sulfate sal t , of

Smfate@ﬂ%@t rfhe JPrﬁS&Ft B@V‘?T%‘@& At BRPTRACEOTRL VG APRPOsHIQuSt deseriped herein.

ExampEP8N hsédhil 0OX-I idiibi®ors URSILAS €8 BBREX(™ dafdc8Rib), valdecoxib, and
ant i angl OgeneS| S agent S, SI nal transducti on

rofecoxifthiEpmies, ob MacfithtngFisi metallaprojignasge Mbabitqry rae) despribed in WO

96/331!67@Ir W@ YA 585 PRWM BB 60RMVIO 8808908 me@ §8/§@9m &N(ﬁ9l8‘/94915 WO
matri xmet al | opr oti enase bitors

O8/33765u0 RBAESaS) VI BORAIRVE) Sblans 1. AL SSAEAKO 15725667, U.S.

Patent (5C9'633| SHXNIENGRE Plawnt |58 14 1t()o raﬁ oﬁ@/ﬂlclﬁearesiﬁé’o Brated herein in their
juncfion with a Cofpound éﬁgen sul e salt of

enuretteh @ymfeseém Suitabn WP&@WMG iters are &?fseéhatt |héh%htﬂe or no
ac‘avrz?i Sﬁﬁ&gﬁ& %EDJEBEEX ( %%éﬁm ngoos)g(lft @lﬁ:Utlwe%ﬂllllglt M’N/IPDZ LR0/8 MMP-9

decoxi b,

relative gpethoxother B@ampmalbfprqtsemﬁs bzt MV, al}’ﬂ\éBT%tMM%ée MMP-5,

Mnap- G S o PG R Qs SR SRS BN 6y B B

examph8/ EMBB, inbigss 80F8bin ﬂ!@p@@ﬁ%ﬂlygnﬂm@%@?@ﬂ(@ R@WD32-3555, and
RS 13%%?52889 WD 99/ 29667, U.S. Patent 5,863,949, and U.S.

ent 5,861,510, all of which are incorporated herein
[0070]i n t he’[herequm racfuirtbsr bspecedthe peesentSimventidrethNB-dogemdsulphate salt
of Corgg(fu llt n co%lglglrt? ﬁr (i:"t}&}\?ggrlso%et Q'%ﬁ% gr?tvlleﬁ%:hf;)&rte{g%{l S oléséeq ‘I!]ndter @) — (xi)
herein &bbm:tA\feﬂt}yErlanhedn Iof tH‘d\ﬁfe%nﬂnﬁbmﬂorM\ﬂBvﬁieB ehabydregdmsulplate salt of

comrGiF], TR PSP BRI MR e -

(xi) hehliR-abdye. andfubiifier i@ec’abﬂthﬂ:s;ﬁdsent:’imtenﬁmh provddanthkdydofgen sulphate

R AGETCENT IR £ RO C——

mxbr@)iwmbhakuaﬂﬂﬁet of the present |nvent|on t he hydrogen

sul phate salt, of Cb ound I n, cQnbi jan
1007115 n¢” o HERER dHhere i AGETNEoPaB R ahiat 1§ Py Mrgsieiood that his
refers REEiQIUNaAEE sepArdtel bF B&{ueﬁﬁﬂ%ﬁmﬁfstﬁiﬁ@n pPLesR@hspect of the invention
|nvent|oanrOV|des the h drqgen sul hate salt of

combiggtioBUTBeT % SEBWEANTAYS & FRtise fher Gepqdhedtathe invention

“combittiRHP RELONUS Sdpatfd dimdaistrhlidn.- (Xia) ﬁ.lilﬁ{c@l ApaBI0VE - thé invention
further aspect of the present invention provides the
“combinafionq esfers p sraucatial administration. Where the administration is sequential or

123

separate, the delay in administering the second component should not be such as to lose the
beneficial effect of the combination.

[0072] According to a further aspect of the present invention there is provided a kit
comprising the hydrogen sulphate salt of Compound 1 in combination with an anti-tumour

agent selected from one listed under (i) — (xi) herein above.
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salt of Conpound 1 in conbination with any one of the
cl asses of anti-tunour agents listed under (i) -(xi)
wheoogions2above. [ 0071] Herein, where the term PCT/US2006/061895
"conbination” is used it is to be understood that this
refers to sinultaneous, separate or sequenti al
adm nistration. In one aspect of the invention
"conbi nation" refers to simultaneous adm nistration.
In anot her aspect of the invention "conbination”
[0073])r ef er s Acordajpatoat Burtigtniaspest oéthopresdm invdmtionttbereals pecvided a kit
com rpsfl the invention "conbination" refers to sequenti al
PrSYM ni stration. Wiere the adnministration is sequenti al
Qrths kpdogéresul ple skét @&(Id)mpauim hirs4 first ngxttdbea@efonnd
onponent shou Suc benef i ci al.
PP B 38s AErisd Tt Srobde] TgB3Pan 4 FETE b6veline
second wifiit HEdaga e tanaf the present invention there [ s
rovi ded a k| co .sin ghe dro suI ate salt
Fo A Ak on PP AT RO e  agent
[0074]sel ect edndpoand anad bedredounddey have actu(xtyl )n gy €bllowing assay. N-

i QL84 SS90 Ry S SERSE Bl ot and o

is purifikd wazohy&ﬁﬂﬁlﬁﬂm%ﬂioﬁb @ABn sahl, er@@ nmeo4 %ﬂ96619?90)f Ths tctivity of
unit dosage form an anti-tu

agent se
MEKIgs g $iee hylr%?aéar%aermmlyorem i %9@5}9*@ fri 1o P-ATP onto N-

termin8E ¢R§ @agpRt IERIRS a%ldilofsrﬁxg?ét@e&ln Qp%ﬁl aRY 1STTF@HDI$edC By conventlonal
contajning said first econd dosa%e faorns,

methods, 1B Jim arebensCTMER 1 iR @138 i samicd Ut yn OF- el Pﬁ’éfpropylene plate.

The int@bdtRM MG 1@ I A0 Adds of 251 v BERRApH 7.4, 10 mM MgCl,, 5 mM
COﬂStItutlveﬁ% ag?? vermf:/E (2-393) |§@ep£resse in Eg :
p

B-glycerpiphospbatpy HGRN pedipmgy wwanwte@ osn(}@ﬁtl? hab MEtMEES, and 1 uM
ERK2( Ahﬂh}lEa%rsalare s§§;5e%ﬂ€§ h9PAMS B0 540 G119 £k tiodd) CirRbldiYd dbntrols are

is assessed fy rreasurl ng t he incor por ation of
perforged 3pa pingkpmaerirdtionraid % PISATReasiions Receinifiated byiths addition of 10

pM ATE Q%ﬁ O@E@l ¥- -Rh?ﬁel@’%ﬁ"ﬁéﬁgtédrbt Emb& 'ter@ﬁ@at'u?e for 45 minutes.

ur| conventional methods, 1 n the presence of
Equal N@rhpme q‘fh@S"é)sg“Qy\ iis added ite dtenuithg geawsionedrid precipitate the proteins.

1
PrempRQ!e}i pﬁ'irgg%ﬁllsg ?1% ZQL‘%\PH%%EE gglh%l_lﬁg% ’Bo ?8%% %nﬁngcg%n"){/?beled ATP
washeé@@f yaieg olTohvespNeACH I0grvvtaroBlaten ane ahowedh troair-ary BripMo adding

30 pL}QJ- iy %fﬁgﬁgga}\@%%ﬂgt %(()jrg}{:d 1S 8% ”JHuBkedO\Esi' %g ?’ackard TopCount. In

sSus i ons. o het
this assaynﬂomls)uadé qzbrb’ltedraadcatofées‘slthmi S5 mhgembtat i on of 1%

DVBO. Reactions are |n| 3?%}?& the addition of 10 mM

ATP (with 0.5 nC g- 33P- Ifb‘ﬁ and i ncubated at
[0075]anb| enIn toedmetoailuxserafeothﬁﬁwnnmn ethe Eqmwing/@lxamplesf are included.
Howe\{eﬁ 1t 1s O? "2 ungerﬁ%oh(%hgt BBse Ej&%m:ﬁ e nlson} fj‘mtgt Iﬁée\lg\r ntIO{l a.nd are only

reci
meant gd> aeggefst bmetIB)d‘ of prea:tpinm e, mamhoax cXésBisIaaeb gived fAl the Examples as

B T Y T T A T
spectrum (400 MHz) was referenced to TMS (0.00 ppm), 13C NMR spectrum (100 MHz)
was referenced to the NMR solvent (39.5 ppm) and the ’F NMR spectrum was referenced to
trichlorofluoromethane (0.00 ppm). FTIR spectra were obtained on a Nicolet Magna 860 ESP
FTIR Spectrometer in various ways including from a 2% w/w dispersion of this material in
powdered KBr, using the DRIFTS sampling technique, over the 4,000 — 400 cm™ mid-infrared

spectral region.
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30 nL/well of Packard M croscint 20, and plates are
counted using a Packard TopCount. In this assay,
w@eowpouds 1 exhi bited an 1 C50 of | ess than 50 PCT/US2006/061895

m cronol ar. EXAMPLES [0075] In order to illustrate the

invention, the follow ng exanpl es are included.

However, it is to be understood that these exanples do

not limt the invention and are only neant to suggest

a method of practicing the invention. Yields are given

for the Exanpl es as perfmmﬁleand could likely be

enhanced thr ouh pnrent . _The 1H NVR

spect r unt-rREL0 B lypm) ,

13C NMR spectrum (100 I\/Hz) was referenced tl—? the NMWR
HO\/s@\\@n'E" 3675 ppnjyand the 19F NMB.Spestr WNMAsO
Iorofluoromethane (0. 80 ppfd
ed on a Nicolet Magna 86
ous ways Tmctuding fro
= 3 ial in powdered KBt
DRI FPI*S 5 sanpl i ng technique, over the 4,000N- 400 cii C}l

m d- i NFMr ed spectral region.Exanple 1 Prépang{ion a

the Hydrogen sulfate salt of Conpound 1 [0076] Tooa'/s‘“ H

stirred suspensi on of

6- (4- br ono- 2 chl or o- phenyl am no) - 7-f i uor o- 3-
[0076] ?gt Eyl‘j? Sh b glxnl]jsggli%ﬁ?(gtg % 1%%4&%ég0%ggﬁ%gyhenylammo) 7-fluoro-3-
methyl(ambbammlh@zase-ﬂembxmdam@ (Eraard:8-difloof)-aide (100 g, 0.206 mol)

(obtainglly a4 egeinad Bofamniedp GVS. éer%ﬁg{rg"?@g% iriyomgated herein by
referenv@hdt ag déslﬁbé’d-belafzv) & D bRfanvAS (@ﬂﬁxﬁ@) akd Wé'fér“(l 8¢ hil) at 0-5 °C was

3 nm, 0 6 f ol | owed water (5
added 1&\’1?%%‘419(@23( bgtzér Boby f‘i‘é)o‘@‘brbyl VR, (}r h@l) maintaining a
temperstutd 6LU0 FCK by u@veﬁfasrirbe&ﬁr%h bxRre Hasadiedebdsd 06 3@ held for 30

tes before filtering to renpbve any extraneous
minutes befOse BlERDEY () FEIOvFes BSTeEow FRiigr-mBleufibcoas washed with a

mlxturézofm]baféﬁﬂﬁe (@m@})an@ﬁgte\ﬂ@t?ﬁlﬂ&l LI o mbT% SRMARNEde heated to 72

o |trates were heated to 72 0 e a
C befoze ptiagonkutener (G0Y maimeialaing aatem@nqa@rrarotiroetmren 60-72 °C. The

resultm@%i@@@r@ W didtifa atTJﬁ%OEIﬁl%ch AL Ima @B’ff%‘m‘i%r a tﬁsa't ohqgmperature

herl C_pressure r oxi na

73- 740@3%8@9@&?5 of distiljete haﬁtbretn 6@030@ of distillate had
[0077] ?een 0! deeGhE D ngP%Z‘]z‘éut%ﬁ&?@d(sB e&ﬁgt wal cPHt %%Outr&%éung the

was ad mal ntal ni ng t npera ure’
tempergfiset Qﬁrtbe apswse 2boGC0 e The gedulliimgy mikvataves \d/a;ﬁlled again until 250

mL of cgbtﬁ'idté hedlc @ﬂﬁdt&i UPld higa? Wi coqoiegi f 2] ? %@r gygrrommately 1 hour.

[ ect ed. m xture was coo
The resgbmg@lmmmls ﬁlmremo u\rashe'ﬁwnh @shutbnarg (§I40 mly) aveisdried under reduced

pressure I:Jélt% ?gd u%@ghaer 8s% ur e fo‘%‘r’%?:gdﬁﬁ‘?e%l rgg) %%g g?'g%¥$°%o'2'°hlor°‘
phenylanengh? ﬂmoéemc@vbaH Heozcgtméazole-S ~carboxylic acid (2-hydroxy-ethoxy)-
amide gl teﬁ@??{?’r 4 oD P kst es anaff B Icrystaliipgsolid. 'H
NMR (400 it x\DXESA0/3.58 (2H, t, CH,OH), 3.89 (2H, t, CH,0ON), 3.99 (3H, s, CH3),
6.47 (1H, dd, ArH), 7.29 (1H, dd, ArH), 7.63 (1H, d, ArH), 7.91 (1H, s, ArH), 7.96 (3H, br,
ROH, NH, SOH), 8.10 (1H, br, AINH), 8.94 (1H, s, NCHN), 11.79 (1H, s, ONH). '>C NMR
(100 MHz, Ds DMSO) & 32.1 (CH3), 58.5 (CH;OH), 77.3 (CH,0N), 108.2 (CH), 109.6
(CBr), 115.8 (CH), 120.6 (CC1), 122.0 (C), 125.0 (CC=0), 129.4 (C), 130.5 (CH), 131.1
(CH), 132.3 (C), 140.6 (C), 145.8 (CF), 146.5 (CH), 164.2 (C=0).
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am de hydrogen sulfate (103.5 g, 0.186 nol, 90%yi el d)
as an off white crystalline solid. 1H NVR (400 WHz, D6
wOrMBDN76€438. 58 (2H, t, CH2OH), 3.89 (2H, t, CH2EN/USBNQ®:1895
(3H, s, CH3) 6.47 (IH dd, ArH), 7.29 (IH dd, ArH),
7.63 (IH d, ArH), 7.91 (IH s, ArH), 7.96 (3H, br,
ROH, NH, SOH), 8.10 (IH br, ArNH), 8.94 (IH s,
NCHN), 11.79 (IH s, ONH). 13C NWR (100 MHz, D6 DMSO)
d 32.1 (CH3), 58.5 (CH2OH), 77.3 (CH2ON), 108.2 (CH),
[0078] 109. 6 THeBrgsultd 16f 8hd Ghifrared 20nBy{iCClry , sikitdh (n( E)gurd 25. 0 Spectral

120 4 (C 5 1311 132.3 (O,
ass@“’éz%g;%‘) ok .gé‘)‘iréégé,o"14éq;)(cr|), 162%0(&0).[0(()723]

The results of the i nfraredTablallysis are shown in

WaYen%mrébT-%mwt(cm) Assi gnment 3, 255 | ncl udes

3,2558 U H STT et GRe1Hesth® O3H! sﬁ@tc%ingtﬂgra‘?iroh'@rt% xﬁgﬂﬂilcohol
group and the N-H stretching vibrations of

secondary ar orgEeyrcanshiha&- Hrﬁﬂregéé%ﬂléf%ﬁl%moﬁ@egﬁeéﬂp@
3,200 - 2,700 ak&ﬁ&ﬁ{gﬁﬁybégnhlsééc;nﬁwmgle\grm @tions of

the aromatic ring and benzi m dazol’e group and the

3,280+ BHALI ¢ C HIB‘FIPéQSC FCrd stretshingi dbrations githe argmainring and
I ncl udes the rﬂél’&l‘ﬂﬂh% N %roﬁf) Bﬁ&%ﬂﬁh\ﬁlp@ﬁ's%&hﬂfg Jlﬁx%tlons
benzi m dazole 1:1 su

I‘OU 1,

2,760 r 81300 ng vi Bneluflentbe mulmm@ bﬁéc@m@nyg mhr@:eongroé@lp
where 1, 653 tti)%f%%gwglgrsg ols lt% ect to different

envi ronrrent al ects such as en bondi ng. 1,640
1,6731, 370 I ncl u@sﬂ@cmgvmr@msdth¢ serondarytaghide group where

1,6§gbfa“ ons, tgg gﬁf}o@ngr&ﬂ %@_&ﬁ&g@'c{‘&e% PLAk %ﬁeffects

e ben2|mda forma I on Vi
of the pri mar yuah ephglrogamchemdanrgd t he al i phatic C—

forymtion vibrati I _
1,6%? ? h’j‘(:e%secondalgés/1 gm %CE%J 0%391{ Eﬁg@f_‘l c?‘ﬂ% ‘%{ahlgﬂitﬁﬁfpe C
bendi ng vi br atandriC=a¥ stlrétehmgwmrdtacvrys drtherbtnadmatuzole group, the
group. 1,2 13 | C-F.stretc Vi br a
The asymmetri CJ%@%F%‘%?%%‘H ato z IBFryt% %01 grduP and the
benzi m dazol e a].lpﬂlat&tjd:ﬂaﬂefoﬁﬁhtﬁongftbmxorﬂ, 100 - 1, 000
1,52 cl udes the CI"ho éNer com 1n 10¥1Ib%§18 %e s%fcortl ary g&lﬁg& grx%up.

1,506 cohel Includes the CNH bending vibration of the secondary aromatic
amine group.

1,213 The aryl C-F stretching vibration.

1,189 The asymmetric SO;3” stretching vibration of the benzimidazole

1:1 sulfate salt group.

1,100 - 1,000 Includes the C-O stretching vibration of the primary alcohol
group and the aryl C-Br stretching vibration.

1,011 The symmetric SO3” stretching vibration of the benzimidazole
1:1 sulfate salt group.

920 - 600 Includes the C-H wag vibrations and C=C ring bending
vibrations of the 1,2,4-trisubtituted aromatic ring and the
benzimidazole group.

888 Includes the S-O(H) stretching vibration of the benzimidazole
1:1 sulfate salt group.
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group and the aryl G Br stretching vibration. 1,01 1

The symretric SO3 stretching vibration of the
wheozioni2d®zol e 1:1 sulfate salt group. 920 - 6BOI/US2006/061895

I ncl udes the CGH wag vibrations and C=C ri ng bendi ng

vibrations of the 1,2,4-trisubtituted aromatic ring

and the benzi m dazol e group. 888 Includes the S-Q(H)

stretching vibration of the benzim dazole 1:1 sulfate

salt group. Exanple | A Preparation of the Hydrogen

sul phat e salt of ConpoundedapPR7AN Sul furic acid (

1.52 dded t t d
of 6-( 4’ reparatlon of)thg\@ﬁ/dfaogeg sulphate sglt Io&‘rC%mDSolljlggenSI on

[0079] br onps3dHehd asiaph gwhlaavrse)ml%of)lwwaadad & h e 's-hskf;%ﬂa&h of 6-(4-
%a zol e- 5- car%g lic acid (2- droxyethoxg )-amd

bromo ?1*1? OoPhS Y IUNGS [ ue{fbﬁaﬁlﬁlaﬂr@%%@g’éﬁk}@?d TCHTbE’R‘&h‘bI acid (2-

hydroxﬂe@hd?(fy) MRi&3( W§9b4}2lﬂh’h§l|)‘ éb&airﬁﬁl@r ROBACEGNeh TndYe 10 of WO

ference and as describ in tetrahydrofuran _
03/0775{11‘prhleb2lsmu}°05mfaw&t éFfe(’B B )refﬁmq0§t anpghi 3t desrtiRgdabelow)  in
tetrahydr@flﬁﬁf atr ﬂ569f ﬂgng sz%r Cf'SQii\S r»vhlfghﬁlaﬁtblhfr%d? BnleiiBre 510 °C or

heated to 65 0C and m nut es ore

lower. {liheistipred guixgire c—:vmﬁa;eaémiyweé& Farmad heldvart ¥ minyyes pafoee filtering to
remove 'ﬂn} e¥Bandolle ﬂxeﬁ‘fégeqﬁlﬂ ltSBin S Yhén SRIA%3 'tﬁ‘kllqﬁgxthgerpalgtammg the

nperature above m xture was then co
temperatt'ere ebgve@® dverdhy g@lpca;(# mts éllley“ gpolpsiiio, 0-FTRE aves appiioninately 2 hour.

The res§1|t1H,§r Wag ﬁlt&%ﬁ e@asﬁ@ﬁ%ﬁggl’:%g? O% and Arith )una&dreg{lée%dpressure

under réduced pressure at unt 'l a cons
at 50 °C\;vgp§hqt copsiamy orgighicwas gan@v[edeto give 6-(4-bromo- 2-chlorophenylam1no) 7-

L e .
sulfate (9281gy @rldxypel, r&g%quidh @seamgﬁn@gmcxygﬂaﬂmeeso(l@ 8]111:3:, m@teiﬁl was the

same as@%‘e"fiﬁﬁ&wlf%ﬁ%‘ﬁ& A Qff white crystalline solid. The

same as that produced in Exanple 1
above Exanpl e |1 B Prepar dixampleflB

6 ( 4 00T 25O B 9o AN B 0N Y 05 S PR,

( 2- hy dﬂm@hm&v%—mbdef@%m 18tdepxyAsthoxy)-amide

4-Tr|, trozbenzoic aC|d A %III‘G t hree
[0080] k St ( ACid: ¢ (A th.;@esmck round

bottom Elvash wgs nhmnged vath d:lzﬂvaﬂ Hgded X@mbhghitricl 93Gd n@ 3ddea 8.4 ml, 199

o) Y 40 S48 S Yyt 3SR L L SR ) v

added 96 g]pd’lﬁbx&ove’l’h?@ 6l 2futesh ThVAR S b el P eSIBMUEd @IfoNREs stirred for 60
for 60 m nutes at ich_tinme the reaction was

. stirred
minutes 4 i g gmerthe Teedin BAC FPRPSIe RS TRRGHPR ORI vias| paured into 1
litre of ﬁxﬁ uamatelemmn&r atid ¥ktpdotedaWeth @HEthC telitbr B th 60D 41NY The combined

. The conbi ned
extracts were dngg Oélgggh) and concentrated under reduced pressure to give a yellow solid.

uo Q-S~ PULIO-DEns

The solid was suspended in hexanes and stirred for 30 min after which time it was filtered to
give 29 g (92%) of clean desired product as an off-yellow solid: MS APCI (-) m/z 220 (M-1)
detected.

[0081] Step B: 4-Amino-2,3-difluoro-5-nitro-benzoic acid: Ammonium hydroxide

solution (~30% in water) (35 ml, 271 mmol) was added to a solution of 2,3,4-trifluoro-5-
nitro-benzoic acid (15 g, 67.8 mmol) in 30 ml water at 0 °C with stirring. Upon completion
of the ammonium hydroxide addition, the reaction mixture was warmed to room temperature
with stirring. After 2.5 hours, the reaction mixture was cooled to 0 °C and concentrated HC1

was carefully added until pH of reaction mixture was 0. The reaction mixture was diluted
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extracts were dried (MySO ) and concentrated under
reduced pressure to give a yellow solid. The solid was
waospendaesl i n hexanes and stirred for 30 m n aPCEUS2006/061895
which tine it was filtered to give 29 g (92% of clean
desired product as an off-yellow solid: M5 APCl (-)
mz 220 (M1) detected. [0081] Step B:
4- Arni no~2, 3-di fl uoro-5-nitro-benzoic acid : Ammoni um
hydr oxi de solution (-30%in water) (35 m, 271 mmol)
with wetsr ided) tied axﬁmdted Ivm‘h dfetids Bthert (3 fdﬂﬂDfx@) S5The combmed organic

i tro-be 67.8 30 M wate
exctracf} il PER AT hfo boesirabii gty sidbetd PRes R b AGThe & (95%) of
pure dbgitédqxbdiﬁ:t avtetuAmng)mmzne@qtn)Qﬁtdaeﬁt ure was warmed to
room t . fter 2.5 hours the
[0082]); eact | ARG $BZQlAdacd

solutldrﬂ)f mnﬁﬂfyﬁlldhe )(Tmedlaﬂcﬁ}hbl'haﬁ@"n?heia@ég@@@ el Xffﬂ?f mmol) was
The rgactlon m xture was dilutedwith wate

added g ? SH?'P&“%‘Q{I Ph TR NR1 2% PrIg vy nigoheRzoicasid @09@ 0.1 rmmol) in 25

ml ofC@ﬂblT@&Qh)Qi’r@@lPdrp (EKFH-AGGHWRS © 9T @ddMaRfSbln aktho gere Upon
conc?}p at ed under reduced pressure to give 14 (SB

complejfo ) F%UBF Sigture wWas vagrmed (to yoom zergmqra(qw I )«Xfter 0.5 hours,

excessdHWSQil%me[ﬂ%g ZhasAcBRoFed by the careful addition of acet1 a01d The reaction
~2.3-di f| uoro- 5 ni tTobenzoi ¢ acid me f

4-
was thenAcozwmtsaé%vrl%‘?f trueed pravswryans tried i wsyo Pos g (92%) of pure
desiredhREQEEMBRPCH @-)WQ@?%N{-@) &e&ecﬂed 13.75 nmol ) was

added o a suspen3|on of
[0083]4 ani nStep D 3.1k

4- AmlHH:Q@ di?(ﬁSIHltrégenéoﬂ: aE%h@tW'e EP(Z%Q}S(g H'(:))l ll\ﬁﬂél%ag suspended

under nitrogen at nosphere on conpt’eti on
in Xyle@é‘éil(ﬂf'owl) %T’é‘a@tl]l”éﬁ’l(% litlﬂ,umal lvmglqmawneddded r dbereaction mixture was

stirred kB TPSPQ Y &5 hcq)g Ghdd- 1, Ii"ﬁ«? Fﬁsactlgg}f S’?§&H‘6T%{? (%oqzc? s }or(])fan t%mperafure

was destroyed e care aceri ¢ 56
and SO*Fﬁ% preéamatedrpumi Sphéwnc ofdersotids erel nolbactadebly (ﬁd!tniatlon and washed

with x eS| reé‘et [}JITQ% le%}!'lee(lééé A Wgﬁdl%?gz %3(%%(%6?’{15"0@6(?{9&“8&’ solid which

was pyr¢@ediedSireducd: The filtrate was concentrated under reduced pressure, redissolved

I n' tfo-
in mefly B Wachdc M8 Bratel b B BN, B SR BP0 s with methylene
chloridgci 'Hlerréctshytl fostions (23 é&ncg:ntr&ﬁ:iﬂ ﬁidﬁﬁﬁéc)lcwﬁre%bh&@&ﬁc@de a brown

solid Wﬂlcﬁudagqgﬁugxég%p&)gﬁ%ﬂ %F %w\%aiz (ll}%ﬁ @fnrqog% gellow solid

which fves pi desired purider. CBmbiited predwd iynd maxtzar@ g«@a)%p OMVROAAPCI (-)

.t erature and solids precipitated out of
m/Z?’OL'ngﬁ %Phpe solids were collected by filtration and

[0084] vvashecStw:t E va 2iRsorarilphdiarfinet IV be@idRida - BRCDYSILEEVlic  acid
| ow solid whj ch was

22,22 8 ure
methyIG816E? HA oA 2RIoRer oy ¥ Phe o necbenei acid axetbylater (1670 g
54.71 mamili; Eetnfic @sHURS0 mecﬁ 63 floveshd mo%etdmlmge @IPE] 9@91 mmol) in

shed thr a of silica eluting wt

ethanof 80 IURCTE APEET o0 FAOHE Pl MDY thes af 557 for 16 hours,
The reammﬁ Qﬁkﬁiﬂé @ds uisled td s e ARV filferd ¥

vl ﬂ?ﬁg‘{] was triturated li;VS:Vrt h di et hy ' et gﬁg}?ggl\gﬂlg rsing with
ethy a%etat? g e WD (cpnesniipind wides sequscdipresiumscle give @ yellow solid.
The sol@S¥ak Qﬂtt@dt&ij Wiﬂh diS@FDeRA PERAUBIAY & 2862, YBF 12 dl e product as a
tan SOllgi (I)vl/g APCI (+) M/Z 8823 (M+1) detected; MS APCI (-) m/z 284 (M-1) detected.
[0085] Step F: 6- (4-Bromo—phenylam1no)—7—ﬂuoro—3H—ben201m1dazole—5~carboxylic

acid methyl ester: 7-Fluoro-6—phenylamino-3H—benzoimidazoIe-S-carboxylic acid methyl
ester (4.99 g, 17.51 mmol) was dissolved in N,N-dimethylformamide (275 ml). N-
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mz 304 (M) detected. [0084] Step E
7- Fl uor o- 6- phenyl am no- 3H benzoi m dazol e- 5- car boxyl i c
wacood/oneshyl ester PCT/US2006/061895

4- Am no- 3-f | uor o- 5- ni t ro- 2- phenyl am no- benzoi ¢ aci d

met hyl ester (16.70 g, 54.71 mol ), formc acid (250

m, 6.63 nol) and 20% Pd(OH) 2/ C (9.00 g, 16.91 nmol)

in ethanol (250 nL) were stirred at 40 OC for two

hours under N and then at 95 OC for 16 hours. The
bromoswesotimdde (3. & gy 7. Mmmoblvead; ddaled @O dotidp@idatht r€ackide mixture was

Iter d throu inging Wth ethyl acetate.
sirred gt 5 epta i deE Mo Pt ) FOUIEP: PEdtiegan sreet s quenched
by thetqddgmneoﬁaqmbh@mt&ﬂlt&cﬁsod[hﬁ Isiohlifee g‘ﬁ&n&ﬂi | t Phek@tivh trhixture was
then pfd)l:;r?agglt gtsslgggrta ﬁyg'la\{r?e& 13%@&5&(!& 86 rl\;rfz:l tghe gggigtf) gnd the layers
separatdél eThedi,quéﬁsABﬂ:r vay dﬁtﬁc‘%&4w(tMét%yld§Je%é edrhd @88®lned organic
extracts ke pfaghs e iPHd) AL SRfec S ios A5e Hhem e (lagSO.) and
concen&fa&ﬁlxgﬁdeﬁ rakiced ﬁﬁkmﬂs kt)@%lef?dl 6.38 fgum/% @1?13@ %?Yé 3%94111'38 oduct as a
carboxylic acid ne ester
tan 50161 %(Bﬁ](ﬁﬁﬁ 3%%%(@?0%’(/%‘% C@?"W‘H?/net hyl f or mami de
6o -Bhideo-bBe arﬁmo %ﬂ&rmﬁi—%eﬂ% idazole-5-

dded. as a SO|Id and the reaction ur e was ifre
M@@ﬁ-ﬁ%ﬁéﬁ&r e 6dﬁd%’fonNZPh9%¥>tl@¥1m9Qr7rﬁlW?§é{ -benreimidazole-5-

carboykBAChEAN MK @S @EIeRC %ed 1% 1t NEnRedi QN cﬁgsolved in N,N-
ueous saturated sodium bisulfite sol ution.

dimethy fapRatgide 42 ve)- dirsh loresitcpipimise (2ntgal 2@Panmobr yas added as a
solid aﬁdlJ ﬂ[éelleact%ﬂ Mﬁ)&grev‘dvﬁshstw?&ﬁit 1‘3891 l%}rﬁﬁél‘atlﬂ%%ﬂ&eNa%Qt fhe rﬁ:actlon is

ers separated. The aqueous was extraéted
COmPIGé? r(91 dervat dhe méct&mmlﬁme omgfann@mégd rbyc tlse wédmon of aqueous

saturaté’&ﬁ%lﬁ&’mtﬂ?ilﬁﬁtetéomﬁm%té"vé"@rsg gen&gﬁe Pid SB{lhggﬁ@% qvere collected

then dried (Na2SO4) and concentrated under r
by filtratieny sygsbed Vit wptgr anddieghyl kolgeyandfdriedeurgler ecdiiesd pemsure to yield

6.07 g EU?@@‘)J&F h@%uft ddRed Bkdd%g%%@%gél e +ﬁ%% E 983'?’6 %&ﬁ* &o v+ Br

f ern) det ect ed.
pattern) getec enylan1no) 7-fl uoro-3H benzoi m dazol e- 5-

[0087]Cazb0)§fl> C 34 >henyla X
bﬁ%&d@@ﬂlﬁxﬁ_mlm agtihmeﬂadtater( 608 S- Cﬂ:-Bil(ﬁntS-ZE mmbbhenmamno) 7-

fluoro- fjin%%‘btlvﬁg b'eﬁ!zonN%g %—X%gél oryrﬁa%m:?dgle &1#;841 }neLs%%S gﬁagldmgg of 6-(4-

bromo-3- @&ﬂ'rppramdlalnl’llm)FkﬂubnoeSHmenkmnﬁdm&-SichibroQﬁh@tacEcDQfﬁsthyl ester

rat ure der. N unti | e _reaction is conplete
(150 m%s %d%’;’/%")l) ?‘g:én‘?té%}& i Bt“ér‘é‘ and, pfasm sArhoete (78 mg,
0.56 mmdad])i ihi dithethylfagfgolde (38 Ml![i)tvﬁfi sHORU U Pi*8UE bh& hour. The reaction
The resulting solids

| ut.i.on .t o, a suspensi on.
mixturg ¥ ABEASEHE 8%959 agtater WarhsH, with SHEERied eqvopas @etagsitm carbonate
2x), gt mdd eirf@r | edriaggle
e s ) O ALY () e
chloriaffglyl @i’ eSSl 76) M K65, of oo NoIBr Tpatfserénfd-bromo-2-
chloropﬂeﬁﬁﬁﬂhﬁﬂ)) 7113@&813 -k 13H- benzmmldazole-S-carboxl%lc acid Bhgl ester as

- chl or ophenyl am noV7-f1 uor o- 3-

Wh“ezsafﬁn dé*“z]HMR (070 0D )ac] 18- His)- IS ARG myuz 414 (M+, Br
patternPddtéotEd. 0 M P16 1R RPERY AFVAOF 7 5-4(-bromo-2- -chloro-phenylamino)-7-

fluoro-1-methyl-1H-benzoimidazole-5- carboxylic acid methyl ester as a white solid. °F
NMR (376 MHz, CD;0D) — 139.9 (s). MS APCI(+) m/z 412, 414 (M+, Br pattern) detected.
[0088] Step I 6-(4-Bromo-2-chloro-phenylamino)-7-fluoro-3-methyl-3H-
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fluoro-1 -nethyl- 1H benzoi m dazol e-5-carboxylic acid
nmet hyl ester : A solution of 6-(4-
whe@moi24 hl or o- phenyl am no) - 7- f | uor o- 3H benzoPai/dan06/a61895
-5-carboxylic acid nmethyl ester (150 ng, 0.38 mmol),
i odonmet hane (28 nlL, 0.45 mml) and potassi um car bonat e
(78 ny, 0.56 mmol) in dinethylformam de (1.5 nL) was
stirred at 750C for one hour. The reaction m xture was
di | ut ed vvith ethyl acetate, washed with saturated
benzoia dexols 5 hcl nacidxr b@matﬁ?co(nbx:;-chlm-ipbemdndm)é’dﬂuoro -3-methyl-

3H-bexngﬂ1r&; a&é {'ﬁ Fbox Yl gclt gct‘ m%?ng'mg E%O még %%%Gébmnq Ux)él ecP?solved into
2:1 THFJW&temQB) inh Ig) ﬁn{Na(bHO(l@tﬁSZml 1.0M aqueous solut1on 0.55 mmol) was added.
l.or uor o

h ' dazol e .
ner S AROG0Y b AR Fefton) PR ebFe Y ard Rt BRI evia rotary
evaporiitibh (a3d6thivHEmAHROYilutedl 83 .58( )l . withs v@d?&l (the aquzodd 2plution was

e M Bt LBy ek Ll Sl i 12

tetrahyfdrofEAy/dthylnidefate (3:1)Hdbed 788 Olg z@kdeconceri AtdaDMyddr aeddded pressure

to pro@% E%l)mge ?}fg/rg) Igajlsl'? gyr ok;té?c/_\:fsgélil Iegjm é?f,: w%tef so(liilgfl%l (48-? m/z 397, 398

M-+, BapdRi))dedtcct ed. [0088] Step | @ 6-

[oosoj Or OB cnlor O Bh e AP Ll rI o Aot S iethyl-3H-

benzoi@mﬂézo&-sr&ﬂ?m&hbora@rdp h@r\uhﬂekm)ho}ys-m@d@ 3- 61ed- Bybmo-z- chloro-
3H benzol m dazol e-5- car boxyl ic acid neth

pheny HEpin G- Ao TGRS SEBrY MU S SBoRHES Aake b En(50 mmob),
O- (Z—MGXM%J chﬂ%xﬂtamui’e QoM78ageons HRho,| Q{OBQ (@588”@)' $.5 mmol),

was, ad After stirring for two hours the reaction

tricthyjppaing e dot o 2ohanfiehr pad FRAL &1 3\/&1 Grie ey Bierg ydissolved in

dimetVRPRALALAO (5228( )t BRd 8HBH REeboH ’JeHﬁ:ﬁ@tﬁr@ 1o 48 h¥ird.n The reaction
wat er. The aqueous solution was acidified to pH 2 by

mixtuseh wag (@ilytrdrwih athyl mretage ovashpdl Withdwater r @sde aatwraw potassium
carborrlltel (2*75 ! e a0 fn%ﬁ(u?ﬁ RYloridE %i‘f SrfreX Hried rdﬁgfisd45‘|aa%§%centrated

concentrat ed under reduced ressure to I‘OVI
under ﬁgdl{cgg%retyyrq; ¢ apdkphite sedidd dsiteration fof\ihe tsgh@ dﬁt]@i dlethyl ether

prov1d%!§&g% g@‘d%gddésu?é§7p(rom ag %’ofﬁhh@@tsgﬁﬁnﬁdsdﬁgﬁel)etg/z 483, 485 M+
Br pattshi)aietecpseny | ami no- 7- f | uor o- 3- et hyl - 3Hbenzoi ni dazol e-
[0090]5' car bgyxlg 308 033-methyl-3H-
arh i ' AR cérbbimthwr@c add gl4 mL, 1.0
€ d e
M aq%%vug 8&Ut1§r}’ éH‘TI rl?i?l? %&ta\éggé_i 8‘?/ g tsgéﬂg)lsrhgr%l §1? %) 4@5[[10'3'1 -2-chloro-
phenytarnlm)hzf-ﬁhlmmé nith@13HdbenZoifhidarole-SaathoRiBt acld 32ginyBokyethoxy)-
amldeg?q Oem(rjlé) fﬁ%lteelﬁ%g; gft(ﬁ Ir gs Xltlgfg reﬁ rrcl)ndr%n(]rﬁree %ﬂé()é&éetdato stir for 24

hours. nThg waetwvamﬁufaMaﬂeoncbxhtrz&ed};d dme&sa‘ﬁyerotamshmbrmmhand the solids
ot.a m car bo

sat ur at ed
partt R e B O R RPN  Fh R S i prypogggnate. The
aqueon)s ahakeC 028 eemttfaateddwh,thdkrl éﬁdh@édaﬂ@&&l&ﬁcﬁoﬁ@arﬁ@x) the combined
it rlturat|o f the  so Wi j et
organify fed, (BarBon sndat i eaoRt o i aadR, 5dicE LG 64 bromo-2-
chlorophdmdihing )-g offluddo- 3WeE§E3H’Berﬁbﬁn1@8i’ole-$8@rlﬁd‘ﬁylic acid (2-
hydroxyethoxy)-amide as an off-white solid. MS ESI (+) m/z 457, 459 (M+, Br pattern)
detected. 'H NMR (400 MHz, MeOH-d4) & 8.26 (s, 1H), 7.78 (s, 1H), 7.57 (d, 1H), 7.24 (dd,

1H), 6.40 (dd, 1H), 3.86 (s, 3H), 3.79 (m, 2H), 3.49 (m, 2H). F NMR (376 MHz, MeOH-ds)
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Br pattern) detected. [0090] Step K
6- (4- Br onp- 2- chl or o- phenyl am no) - 7-f | uor o- 3- net hyl - 3Hb
wenwaiond2dazol e- 5-carboy clic acid PCT/US2006/061895

(" 2- hydroxy-et hoxy)-am de : Hydrochloric acid (14 mi,

1.0 M aqueous solution, 14 mvol) was added to a

suspensi on of 6-(4-brono-2-chl or ophenyl am no) -

7-fl uoro-3-net hyl - 3H benzoi m dazol e-5- car boyxlic acid

(2-vinyl oxyet hoxy)- amide (2.18 g, 4.50 nmol) in
-133.68shanol (50 nL) and the reaction m xture allowed to

stir for 24 hours. The r %%l?ri m xture was

concentrated to dryness Dy rotary evaporation and the

sol i dav¢saightidn oftbel phedived @noRrtiessofithié hydrogen sulfate salt
[0091] acet a / t et ; aquqESf Hrd lav[/]gs Shs eucrt % %’g H)%O%I\?\% k‘%}s to, determine its

carbo Was " extract ed
physxcaﬂ%bl‘(yﬂerﬁﬁet at e/tetrahydrofuran (3x), the conbined

[0092]?%612'%%5—!%1 SO4 concentrated to provide

[0093] chl or QpineapRE1W¢ nia bh LaoBmksr bpldnfﬁactmam rﬁrhlaz(etag powder

dlffractbcm s%%)rgx elg%)fc:lf:’%grlnd 8%@ még};t? ; tsgrgé (3 oﬁg] e salt on Siemens
single ﬁﬁ&drﬁé@)&tad@ﬁ‘é}ﬂ’)t\eﬁ'er thiduhivRn( 49 ﬂzaﬁ’h@ odﬂ&ﬂ-lsa%bld n&o%th(rslaycr with

the aid Pg @ chr_ﬁsco%e gée( él‘ he§p6np1e3w?§s;(}_12ﬂ atzﬁi% revéd ggns(ﬁ% Iﬂfbute (to improve
countingd§tatiiviRsy 34 l%lixateh/ﬁﬂd'x dé-}ay’b%rﬁ?até&by Exopfek doRg-fine focus tube

v O S P o2 8. Ll g X

source V@S pasdidastouiza ah%t&ﬁ%ticﬁ%%ld &ﬁ%ﬁgeh@e slatsef aj V&O Iaha the reflected

hysi cal properties 0092] Po rav dlffr
radiatiquplpgsecd BBOS S FoS ARHEUCUH T arp-Hma BiREIeE 5 bGpsample was

exposefl! fof N2GOABIRE 0.0Ph@epfed QythQ@V\ﬂl@fen‘Zant f(&&ﬁirﬂu@ﬁ‘s s@aciode) over the
were determ ned by nmounting a sanp of the

range % dgarees 1oj Hedegaeas Zthets; @ﬁbﬁg—tg@tﬁgwies.Thec@ﬁnwygflwwas 31 minutes
and 41 E&Q-lldg"af She TRYAITen®EhsSP (ﬁlﬁﬁﬁécﬂ itk &ﬂﬁxlﬁa@i@'ﬁ' &)Lin&lroasadetector

ayer with the aid o mcroscoge slid

Controé angilatavastuspwas by mgeny ef/e Dell @pkplge p8 NIt & WP&kstaﬂon operating

QVE LANting statistics) and irradiated with
MthDgg-Hrag s generated by a copper long-fine focus tube

[0094]oper at Rataayers Qolleeind oxenthenange 2-hatpel e f§f hinpincremergs of 2-theta
0.02° \Qﬁgﬁg %ﬁnergrg G| dr@@&t@? ﬁb(fé'da% BAIE SS WIS RBTE Ehtensities derived
an au omatl c var ivergence slit set at

from d&fﬁ@ciagmmmeasettéde‘dﬂb@Xpédhfat| on directed through a 2
mm anti scatter slit and ay %i'rm detector slit. The
sanmpl e was exposed for 1 Second per 0.02 dedgree
2-theta%chleﬁemIntemmi nuqus scan nbgéipitemer t he

r ange—2 uegr“M o—40—degrges—2-= LW

nmode. The ru%’?h time was {3 1 m nutes zﬁ

secjonds. The imgsrunment wasg equi ppedS\MSﬂno@

sci ihtil-t-ati-on—count-er—as—ddt ect or—Control—and—data
capt ure was b)? maans of a Dell thlmfe %‘%‘ ENT 4.0
Wor kstat1 on opgrating W —Weak
[0095] The results of the scan are shown in Figure 1, where the upper grey line

represents the XRPD of the hydrogen sulfate salt of Compound 1 and the lower black line
represent the free form. The most intense peaks, starting with most intense, are given in Table

3. The peak at 24.59° is particularly strong.
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with Diffract+ software. [0094] Data were coll ected

over the range 2-theta 2 - 40, in increnents of
wQ@2ahet@49. 02 with 4s per increnent and are caP€mUf102€051895

in Table 2, with relative intensities derived from

di ffractograns neasured with fixed slits. Table 2

[ 0095] The results of the scan are shown in Figure 1,

where the upper grey line represents the XRPD of the

hydrogen sul fate salt of Conpound 1 and the | ower

bl ack l'ine represent t he T4ide3f orm The nost intense

D

pe(. l\q, at Tt RE—W—-t-h lluol ' IIL €1Se D AULR IaUI
3. |The peak t¢ tgfﬁal% i s pafticul aﬁeé}'tsvteﬁgtfé's'fﬁbl e 3
[0Q96] Persormmt.skilled in the art of Xwsy powder

di ffraction-wll realisethat—therelatiyet+ntensity
of |peaks can WP %f f ect ed by, for exanpl'e grains aboye
30 (mcrons T m3xdge and nonjunitary aspegt ratios,
whilch may affect analysis ¢f sanples  The skilled
perison will &% realise that the posi t Son of

r effrectTons TR pe af fecteq by the precgse hei ght at
whijch the sanple sits in the diffractoneter and the
zerjo cal i br at23o49 of the di fif ract onet er. SThe surface
pl grart+ty—of ) sampte—ray—atso have—agsmatt—effect:
Hence the di f%‘%actl on pattern data preséented are not
to (be taken ak7.@bsol ute vallues (see Jenkins, R &
Snyder—R-At———2Jntroduecti-on—teo—X—Ray—Pepder
Diffractorretr%ISQIJohn Wley & Sons, 1996, for furthef
i nflormation) .2&x@nple 3 Indvivo i nvestigation: Study

of lsalts-versus free base-iln—di-spersedformil-ation

oo 20571 5 B R0 A R 6P TR s
relatlvéiﬁﬂiﬂ!;h@td’fqiebw cdf bel 5ffed€t§d ol £ forbaxampls] (piratal @béveoB@Imicrons in size

dose . r.i.ous dispersion fornulations i, .
and nof R R BT GATTY YHUCLFeH AR UG RS PP eht LhteEfled person wil
also reSiN¥RALNGhe boSiEioh dif ek cBidné Ben bé affeétod ByQhe PydisedRight at which the

sulfate salt. [0098] gh?gl e d es of

samplesgii i g érféracfefngnrfnfi S é%@neofﬁfgaé*%@%@r The surface

planarlgzthhé( daiBpl @bPUlsoZhdve £ sﬁﬁﬁr s d enRagb dffrddiioaepattern data
0si ng days._ Each dosing was 1 week apart,

presenigd) pisr @gt é?l bh Sl @s pi"lésﬁé‘ttéd"fékfse 56T dedoes| §- J‘fisgnyder RL.

"Introcﬁf:h@ﬁ thOox 0S| PewRYr Bffitdonlepy TIofh WiRyARPSOR, | BI9S, for further
di spersing sSolution via a 10 i dlsposagle syringe, to

informgtiem)s cont ai ning 150 ny free base equival ents of the
appropriate drug form capphpg find vortexm xing for 30
seconds to form a di sperstl on. [g0100] _ The d| sper Si cl)n_

[0097]and A study was performed in dogs to measure plasma levels of Compound 1 in
fasted dogs following administration of 150 mg free base equivalent oral doses in 7.5 mL
various dispersion formulations in pharmaceutically acceptable dispersing agents with
Compound 1 contained as the free form or hydrogen sulfate salt.

[0098] Single doses of 150 mg were administered orally to fasted beagle dogs
weighing 12-17 kg and about 2 to 6 years old on each of three dosing days. Each dosing day
was 1 week apart.

[0099] All formulations were prepared extemporaneously just prior to dosing by
adding 7.5 mL of the appropriate dispersing solution via a 10 mL disposable syringe, to vials

containing 150 mg free base equivalents of the appropriate drug form, capping and vortex
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dosed to the aninmal via a gavage tube positioned into
the stomach. The vials were rinsed tw ce by adding,
wo evo7@ae2hs of the two rinses, a separate 15 nL BCTAIRZNG/061895

of water (total rinse volume = 30 nL) via a 20 nL

di sposabl e syringe, capping, vortex mxing for 5

seconds, renoving the wash solution fromthe via

usi ng the di sposabl e syringe and dosing to the ani nal

via the gavage tube. [00101] Dogs were fed about 400 g
mixing &r 390RebRs 1D &im &a[spbfs&m Labor atory Di et A each day

and allowed water ad |i e. bl oo
100100 ¢ 1 e HATIFT Pisdemar e o S 1P ERG1y SieAPoID eyines and
dosed tb"fﬁ@@hfi%gﬁ' Oii% R %4 agg guﬁ@gbﬂgoﬁmﬁ imb the §togi’b,ch.gjrh8 vidls vigre rinsed
: an our s, e bl 00
twice b adeing Gt SaDBGMOTIGY & ST A S Lo PR A0 el Gotal rinse

volume!£ %Vﬁiz:'vna{ Q 1 ailhdhbeqmbid Hﬁﬁﬁge@r&dpﬁlhg, Phrescmisingrfer 5 seconds,

until analysis. [0Q10 (50.nmclL
removng] shey yagh pelution Mﬁ&e 1V1%10\1§3)ég1 lt&eafi}sgﬂsa g@%’?gsmg to the

animal e;gqhg%g@aggrtggg the anal ysis as they had vomted j ust
dosi ng. Mean pl asnm concentratlon pro

100101 Conpodings waye ded abatr A0 giof FEEPIRY DA S THEFN %‘?Prﬁ"g%:‘)ée‘ A each

day ancf aﬂ\é\@f@wta{@ al HHE PRERRObRBIRY ML) In lisium theBartn tubes were taken
ormul ati on whi ch included the h en sulfate sal

from thefjug@dapinénmedigtaly Pﬁ@r fq Aesing pp dihpoh Dy & SHos I%hbs 24, 36
and 48.r ﬁ‘&HJSt %‘h@fblcg&i[‘r%%o%n EE& HRaRB0I Hrt B6r $8Minutes and plasma was

rnmul ation I't "appears that formul ation
remove«:lhawgdsmfbé@b@tubeﬁ antd the [pjassredtpred bt € Comtibapaistife

[00102;r esug‘l?s,'smga? 50° Iﬂqoc\ml \F/a{g g?éd W@oﬁ@gﬁg& qdcanc?@!ﬁﬁaﬁ&? efhvo dogs

s th gen su a substanti al
were eaplpﬂed( Iﬁ‘mﬂi ehy adalysis Sasf thlegt latlc vemdted | Jnsteafmsdgsgx%s Mean plasma

[ 0 Th e
conen B8 G B0 ool | SOLPRTIRGAL I By By whee
line re;ﬁx’é@eﬂtéﬁlbﬁtA dNustFaest dnémmmﬂaﬁmewhmiemohsledmhh hidragew gulfate salt of
a will be re di | rent. to.those s
Compquﬁ tlh émga'»teshqetreprgs?fgi: %S %fng&tp Bg }‘eisHlit% o{ ﬁgmlpnven If%e%q)ase in the
same f&&,&lgwo,{sxact construction and process shown as

i bed above. Accordln sui t abl e
(0010340 %aw%fhéhéo o) e Srrh@d BéciHYgy mpl} gffect on exposure

(resultsf a&ﬂ éh%% tHHvﬂath%%ﬁ mﬁnﬁéuxfdhp waB\@esdd m}ﬁﬁlﬂ%gdh&ﬁllfate salt, a
ainms that follow [00105] The wo

substantt,aé ﬁﬁ?rpg?énately é*o‘mf‘r fold tgrease i @iRoaw e Was; Hﬁ%‘i!i‘tﬁﬁldn g," and

[00104fl| ncl uﬁ?es’for el SseHplith ifichsRIBRA Jshﬂéﬁtfa@ﬂe@ﬁ@l bfNtheReinciples of
W ng clains are |ntended to s eC|fy the

e
the mvgnu@t b rthet c¥nqgrEEnerpyt WedH scatleem% ges will é“ﬁqu apparent to

those gﬁli‘ﬁedt fee 3t 'i'tqts 1t eebivdetd ﬁﬁuﬂh@%ﬁ‘&&@ioﬁ rto aRédeka@rtottruction and
one or nore’other features, int eigers mponent s,

process thph 2prlegribapabptr AsPowkRaly; al syitbie@adicationand equivalents
may pO%2R8 %%Hhm@tx%tﬁﬁ' the QLofOBPMN thvlntion as defined by the claims that

follow.

[00105] The words "comprise," "comprising," "include," "including," and "includes"
when used in this specification and in the following claims are intended to specify the
presence of stated features, integers, components, or steps, but they do not preclude the
presence or addition of one or more other features, integers, components, steps, or groups

thereof.
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2. A hydrogen sulfate salt of Conpound 1 according to
claim1l in anhydrous form 3. A hydrogen sulfate salt
we@booConzetind 1 according to claim1 in the forPeDUSH06/061895
solvate. 4. A hydrogen sulfate salt of Conpound 1
according to any one of the previous clainms which is
crystalline. 5. A hydrogen sulfate salt of Conpound 1
according to claim4, wherein said hydrogen sulfate
salt of Conpound 1 has an X-ray powder diffraction
pattern wth at | east one specific peak at about
What i24labfled 8: A hydrogen sulfate salt of Conpound 1
according to claimb5, wherein said hydrogen sulfate
salt of Conpound 1 has an X-ray powder diffraction
pattern A\hyaroge@emlfatesﬂeaksompoahbut 2-theta equal to
24.59, 20 12,24, 23.
7 00, FshudioghysulBegali o C%“Rg}‘é‘i%bé??%%‘i“#i? g0 1 ingphydrous
form. Conmpound 1 according to claim 1 which has a powder
X-ray diffraction pattern ubsta aI
the X r y samgen Sea salt of ﬂmaami e T RIa8 g fpdhe form of
asolvale. 8. A hydrogen sul fate salt of Cbnpound 1 accordlng
toclaiml or claim?2 in phous. form 9. 9
fbr prephbyiEpesn AYdRE §eho g@P’F‘BP@“i’aF“fc%ﬂam@&?’rﬁBﬁ Rge ¢t the
previo@CARH WHichSs &@'Etaﬁﬁﬁ of claims 1 to 8, Sa' d met hod
conpr|S|n é reactln a slurry of Co nd },ln aql ..
ot-gani ¢ tf*%é{ rogenuliatg salt G5 Comaotndi apasBED ¢ aifidh yhorein said
hydrogf% sayinte Whit 6f @GkihoaRd 1Wak 8h X-fdyl powRE QMBaEeh bditers Hlith at least
romthe resultant solution; and (iii) thereafter, if
one speRif¢ peak Prabavcsadty, forn1ng a sol vate thereof. 10.
bee et rc}g(ijl afo%%%ﬁ& ts?t 8&' &b 8&(@?5@&&(&%@0 AR, vgferem said
water added step f I's re tricted hat  amount
hydrogeacelatarsglt o Commouad tlHas an Reraygiowdes dffﬁlan’mn pattern With specific
ordl d aj ° °
peaks a0l BEFFTaHT 8 o9 38" 20 B o 2185 oro g B0 17,02
2591¢u;d2ﬂ33°nethod according to any one of claims 9 to 11
wherein the organig I| uid is a G ~alk ket ope. 13. .
The net h%dlya{ftssfla}lﬁ@tets ﬁ(}omemeﬂ Lap fﬂglggotcgaule which has a

powdeM3er 8 cﬁfﬁrd&ﬁoﬁ yaiQaanbshhiAlyahs Mrhe ASthe SCBMEpSIddrtifiRHAon
(i.i) by coo ing the reaction mxture, optionally with
pattern ghown in Figure 1.

8. A hydrogen sulfate salt of Compound 1 according to claim 1 or claim 2 in
amorphous form.

9. A method for preparing a hydrogen sulfate salt of Compound 1 according to
any one of claims 1 to 8, said method comprising

(@) reacting a shurry of Compound 1 in an organic liquid with at least a stoichiometric
amount of sulfuric acid and water;

(ii) recovering the salt from the resultant solution; and

(iii) thereafter, if desired or necessary, forming a solvate thereof.

10. The method according to claim 9 wherein the amount of water added in step
(i) is restricted to that amount necessary to ensure that the salt is formed.

11. The method according to claim 9 or claim 10 wherein step (i) is carried out
at a temperature of from 40-80 °C.

12. The method according to any one of claims 9 to 11 wherein the organic

liquid is a Cy.¢ alkyl ketone.
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addition of further organic liquid, so that the
hydrogen sulfate salt is precipitated. 14. The
whyarogens sul fate salt of Conpound 1 accor di ngP¢DUSINY6/061895
one of clains 1 to 8 for use as a nedicanent for the
treatment of disease states nediated through MEK 15.
The use of a Conmpound 1 hydrogen sul fate salt
according to any one of claims 1 to 8 in the
manuf acture of a medi canent for use in the treatnent
of13di sedde m¢thoé scemedingttedny hnoofj¢iaivik? tol b2 whersit Hedydrogen

T I T T L
additiommﬁifuﬁtlm&r@ﬂm Resitiesa thgt the hsdmgenanhﬁwtb salh 1se;fréapttawé
armunt gléwfha/ dr B9G e sa&lag ﬁzéﬂa!”}up éxccg%?ng 10 any one of claims 1

accordi one " of
to 8 for use as a medicament for the treatment of disease states mediated through MEK.

15. The use of a Compound 1 hydrogen sulfate salt according to any one of
claims 1 to 8 in the manufacture of a medicament for use in the treatment of disease states
mediated through MEK.

16. A method for treating disease states mediated through the MEK in a
warm-blooded mammal need of such treatment, which comprises administering to said
mammal an effective amount of a hydrogen sulfate salt of Compound 1 according to any one

of claims 1 to 8.
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