Use of Oroaoic Corn )ottod for the Treatnent of Noonan Syndrone The
present invention relates to the use nra MEK inhibitor conpound of Fornula
(I ), as weofwmad3tserein, or a Pharmaceutical |y accept ablpeTambai2tobseof for
the preparation or a nedicanent for the treatnment of Noo El an Syndrone, a
met hod of treating a Wa rni-bl ooded ani maL especially a human. having
Noonan Syndromnme, conprising admnistering to said aninmal a therapeutically
ettective anmount of a MEK inhibitor corrpound of Formula 0, as defined
herein or a phar rﬁ?@%hlt{ wl‘l% 3T} ‘s%%!%?@ §g§* %@lattm%{a] e{ie‘l?ooagﬁgm r%m%
phar maceutical co . n
conpound of Forrmula (1) or a phar maceutical ly accept abI e salt t hereof, and
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char act EP'F’%%E}“‘HVQ SR SELPUF OMPERGE AP A EIE AR tidREBaL ?HGE‘?‘“‘”F‘“foni c

st enosigduivd hm@M\tt EP@R.@!@M@R@J Bnpodeyel epaeRt Bl wdehfihersiesh defOrmties,

i npaired blood clottin or a characteristic configuration of facial
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NoonanSyRdhane @p@t}itgﬂhs ]W»%t @ju{)@]-togd medical treatnment options mainly to
relieve synptons, there’is still a large unmet nedical need to iinpro\

v. patient Sory The conmpound of For nul a (0 as defined herein., is a
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protein in S, pat hway, which signals -toward cell
'~pathwn (\,’E‘vl'\ KRAS. FTPNII, RAE ‘ %O’?I genesy have boen identified to cause Nisonan
svadrome, About 20% of the Noonan syndromie patients have hypertrophic cardiomyopathy. lo
one natural history study of the disease, about 40% Noonan syadrome HCM patients died or
required cardiac surgery during a 12 year follow up (Shaw et al, Arch, Dis. Child, 2007, 92: 128-
132}, In Noonan syndrome patients with hypertrophic cardiomyopathy. activation of MEK and
ERK oeeurs dewnstream from mutations in the genes upstream to or in MEK. Randomized
constrolled trials with anti-hypertensives have shown that roversal of left ventricular hypertrophy
(LVH) is associated with better cardiovascutar morbidity amd murtality cutconie. However, there

reroaing a major unmet medical need in Noonan Syadrome patients with fimited medical



proliferation and survival. The conmpound of Formula (I..) has potent

inhibitory activity against the N....FMand 11,11::" .2 proteins and
targets twe 2R8833B4F ME K/ ERK pat hway which is invol vedTius2aansi7es nyocCe
growt h regul ati on. It has been found that the conpound of Formula O

as defined herein, is useful in. the treatnment of Noonan Syndrone,

Hence, the invention relates to the use of the. conmpound of Fornmula (I) or
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I nvent igfotepakasubdvad conpound of For nul a (.1) or a phar maceutical ly
acceptabl e salt thereof for use in the treatnent of Noonan Syndrorre In one

mbodi ment of t hi Synd '
G sor der charspsProne Tomta S B P BT, & FudRgenheab SHESP Rl

(pul MR GiSEARRET ﬁad pihﬁépﬂﬁ 'fa@wﬂtr&gﬁ@ﬁ\@hm}ﬁyﬁﬂa&l&y&:nﬂs@\w{a&mﬁﬁﬂ(m\!QE| ays,
chest deformties, | otti ‘and a char act er; stic

confi gm‘a'f‘fiﬁ‘"rlf“'&ﬁ“mf‘éé;“a@‘\%é&?hr@%w% %deﬁll“ﬁb Wit HER PHFEEt o broad or

webbed \ngekidN A8 surSRhL Crn@smap&lngrm FOWL B ShasRiANRRRAELyaODAd et of this
aspect sald conmpound of Fornmnu is for usé in the treatmént of a
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It has been found that the compound of Formula (1), as defined herein, isuseful inthe

treatment of Nooian Syndrome.

Henge, the invention relates o/ the use of the compound of Formula (Tyora
pharmaceutically acceptable salt theveof for the preparation of a medicament for the treatment of

Nusonan Syndrome.

In one aspect, the vention relates to a compound of Fermula (1) or 8 pharmaceatically

acceptable sait thereof for use in the treatment of Noonan Syndrome.

It one embedimentof this aspect Noonan Syndronie is a genetic development disorder
characterized by short sfature, congenital heart defect {‘;‘mh‘mnic stenasis), hypertrophic
cardiomyiopathy, developmental delays, chest defornuities, impaired blood clotting, and &
characteristic configuration of tacial features, including but not limited to broad v webbed neek,

witha-set eyes andfor low ears.

{n another embodiment of this aspeet said compound of Formula (1} is for use in the treatment of

e

In onie ernbodiment said warm-hlooded anhmal is a human.
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The MEK i nhibitor conmpound of particular interest for use in the present
invention is an al kyl ated benzii ni dazol e derivative conpound descri bed by
t he For mawe 2093/033t38 conpound of Forrmula (1) is PCT/US2012/052750

644- br ono- 2-f | uor ophenyl am no) - 7- f | uor o- 3- net hyl - 31-1- benz.)iini 4la

zol e-5-carboxylic acid (2-1ydroxyetboxy)-am de (COMPOUND A), 'I1The conpound
of Foininis described in PCT Appli cati on No, V\D 03/ 077914 V\/ni chis hereby
i ncor por at ef erence [ 1

bt par at + on HaVERIEERT G ueT PROr aEeb e i e RErET 8 el BPR.  The
conpouggy@k.d bersuidaz(dderRaive deppushawaitke bhedopatienty. MEK inhibitor. (See
PCT Application No. WD 03/077914 at page 37,) Further, in an isol:iied
enzyme assay, the conmpound 644-broM 0 -2 “fl uorophonyl ar ni no) - 7- nuor o- 3-
nw hy | -31.1-benzoi m dazol e-=5 -garboxylic acid (2- hy droxyethoxy)-am de
(COVPOUND A) inhibited NEK. W-th ay50%% i nhi b| tion (IC,,0) value of 12
nanonmol ar (i 1M, The conﬁ%unds used itn t he present invention nay
possess one or nore asymetric cenI'BrSz%and si.m be produced as individual
07.)- or (S)-stereoi soners or as xtures t hereof as described in PCT
Application No. WD 03/ 077914 Except.s&s- othe;wvr ge i ndi cated, the description
or nam ng of a particul ar corrpoﬁnd in the spec fication and Clains is
intended to include both individiaMN enanti oners, diggtereoneric mxtures,
racernic or otherw se, thereof. Accordingly, th| s invention al so incl udes
all such isoners, including diasterocincric m xtures and resol ved

enant i dPhiFEPLYRd @H@r%hﬁ&uﬁw -Sroniend-uprplsnt awo O e es seNerte mi xtures

can bel‘sﬁﬁ@ :Q‘Q@Q 4050 e kdia 'ﬂﬁlgkﬂéy\qléﬁktmQl<§§§§@(§QM§3{§§ NRat he Rasi-sn@f their
physi ca em cal dlfferences by methods known to those skilled |n the art,

for exahiranlagy) ietsonlcdand phy\rrictiondtor BHANIET At abbitlyathieshy Fnaniiiimers
can be; ¢ ﬁgﬂ&tﬁeﬁq ProlEl 1&%“@ AR r!?zgﬁmf?:%r { oblid @‘Ela{i% i HaQe A

astereorneric mx ureb Feacti on eop|cafy active
corrpoudm(zlecm o mirmdhoﬁmus;epﬁ iy Ihh@n@imamtmér@mn‘en@ hapteep sionver t i ma

drol yzing) ..t he % k?uAl di ast ef L5y, Lhe +6 nd My
pure eF? lén%/“t%‘ﬁ?(é%‘s% oET s[“‘ %? Segg ! de?‘ﬁ%ﬁaﬁ”ﬁ“ BFE st 2 Eﬁ@ﬁgm stry
and i an isolated enzyine assay. the compound 6-(4-bromo-2-uerephenylamineg - 7-fluore-3-
roethyl-3H-benzoimidazole-S-carboxyviic acid {2-hydroxyethoxy)-amide (COMPOUND A)

inhibited MEK T with a 30% inhibition (I} value of 12 navomolar (nM}.

The compounds used in the present invention may POSISSE N OF 1OVIE asymmetfic
centers and can be produced as individual {R)- or {8)-stereoisomers or as mixtures thereot as
described i POT Application No. WO 03/077914. Except as otherwise indicated, the
description or naming of a particular compound in the specification and claimy is intended to
include both mdividual enantivmers, diastercomenie mixines, racemic or atherwise, thereot.
Accardingly, this invention alse inchades all such somers, inchuding diastercemeric mixtures and
resolved enantiomers of the compounds of this invention, Diastersomieric mixtures can be
separated into their individual diastereomers on the basis of thelr physical chervical differgnces
hy methods known to those skilled in the art, for example, by chromatography or fractional
grystallization. Enanticmers can be separated by converting the enantiomer nnxtare Into a
diastercomertc mixture by reaction with an appropriate optically active compound {(£.2., alcohol),
separating the diastereomers and converting {(e.¢., hydrolyzing) the individual diastereomers to

the corresponding pure enantiomers. The methods forthe determination of stereochemistry and
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t he separation of SterCd soners are well known in the art (see discussion
in Chapter 4 of "Advanced orcanic Chem stry", 40" editiOn, J.March. John

W ey andw8ans/o3bsw York, )9.,), The conpounds of pCmaseoreest7son may
be admi nistered 10 free formor in pharmaceutically acceptable salt form
The t' pharmaceutically acceptable-is defined herein to refer to those
conpounds mat eri al s, conpositions and/ or dosage forms, -,,vhich are,

the scop ound nedi tact with the
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with a 'reasonabl e benefit /risk ratio A salt-, as used hetein,
unl ess ot herwi se indjcated, include Its of aQIdéC and Qa5|c 8 s whi ch
may be pres&ft CPPRE EIRpBIRRE BEY "’ﬁé PPEEERT Y SR B PAEE nds of

t he pr@&@n@hkqmeﬂtmon that are basic in nature are capable of formng a
w de varlety of salts with various inorganic and organic acids. The acids
t hat may be used to prepare Eharnaceutlc acceptabl e, acid addi,tion salts
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mandel A Gosill zttet\e1;f mf%tt%tzentceel belaRl ‘éﬂuﬁﬂ:’rﬁ&k:‘}l%ﬁf} &RHnd t%t;ttﬁc%ted{t%s Si nce
a single conpound of the prESenF invention may include nore than one acidic
or baswemmnme@nééth$ﬁ@ ‘cokpoignds of the present invention nay i ncl ude nono,
di or tri-salts in a single conpound. the Case of an acidic Miety

n a conpouRd ! ) N L3 SF by;.t r eat ment
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organi €t base’’s

exanpl eari@Rmmingdn tmdmb@ﬂn_/ abilanmanicidi thh eng )%l: amI00 befre Pharmaceuticaily
hydr oxyet hy %arn o \ - l
i st z-awa H&l Yot SO AT T RPas DIREHI AR SRS IERTSREO" afe g shat -
et hyl eqadi @ALBEE 2@Ddddifn dabik 8 oS Mt SomGubeis b nRhthask divgn Rl ®8h may
i nclude, for exanple; those salts fOmed wth procaine, quinine and

N et hyt g us%%tm'ﬁemm bremadsy edoridgy pisAeVRUERIH, BrdphpRgeabidebigidE. as
gl yci “‘i‘ud:d%r Rl;&ah' RSteal] 1§§11J‘éhilenm9@ O, Y81 DG, LNShAS, ﬁ@%%ﬁt@kﬁ!w &incAN

especially pre-ferred I's. a sodium or potassiiiiil a conpound
of the dpmgg:@pmpfmqmv @it rosgnt invention may include more than one acidic 01’ l‘t.}ﬁtc mmut es,

the compounds of the present invention may include mono, di or tr-salts in a single compound.

In the case ol an acidic moiety in g compound of the present invention, a saft may be
formed by treatment of & compeound of the present invention with a basic eompound, particularly
an inorganic base. Preferred inorganic saltsare those formed with alkali and alkaline earth
metals such as lithium, sodium, potasstam, bartum and calcium, Preferred organic hase salts
include, for example, ammonium, dibeazylammontum, benzylammoniom, 2-
hydroxvethylammoniom, bis(2-hvdrosyethyDammeonium, phenylethylbenzylamine, dibenazyl-
ethylenedianune, and the Rke salts. Other salts of acidic moiteties nray melude, for example,
those salts formed with procaine, quinine and N-methylgluscamine, plus salis formed with basic
gming avids such ax glyeine, omithine, histidine, phenylglyeine, ysine and wginine. An

especially preferred salt is a sodium or potasaiym salt-of a compound of the present invention.



Wth respect to basicnoieties, a salt is formed by:the. treatnent of a
conpound of the .present invention with an acidic conpound, 'particularly
an i nor gawpDeomai3s33- Preferred i norganic salts of this type/usay2iomrsude, for
exanpl e-, the hydrochloric, hydrobromle, sultbric. pho.sphoric or the Iike
salts. Preferred organic salts of this type, may include, for exanple,
salts forned mﬁth acetic, succinic, citric, tnalric, !lunatic.

D-tilutarnicg; ycoli ¢, benzolc ci nnai F nd the || ke organjc acids. An
especi al | y ﬁr“é‘ff%“ﬁf‘f“éd“ S meRtitng &l ﬁ%émi'g iR f&?‘ﬁ’éﬁ‘l‘tﬂr‘ qa gwﬂsﬁrfffate sal t

of COVREMND:A:@fontdre: BY ﬁﬁﬁntuﬂh{“ﬁ&mphs@z@l,s arly an oGk kanakerphanfmeawt i cal ly
acceptable salts of COVWOUND A suitable for the present invention include
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the invention relates reat’ing Noonan Syndrome, conprising
adnln|s@aprngaunmgpapéamlmahhyEbgh@wvcmﬁxamnwmuﬁ@fcmnemmpo®ﬁﬁi@£ Formul a

I( L) pg:f reg }ngr‘ﬁacﬁgh%’gg“lﬁ pzhﬁndg)t:ﬁi of%n gg 3\ a d“t‘t[‘ﬂ(‘ﬂgﬁ wg sullace yt?lk OtOded ani mal ,

er eof PEAr Phg™ or
"t r eat MENMPOENDUS etthhereim iconprl ses a treatnient relieving, re.ducing or
alleviating at | east one synptonlwla subj ect or effecting adday of
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er adi catvesddn iafic uNaﬁ@am Syéﬂldﬁeﬁﬁﬁf’i TWidhitnioh e, BEROT/OPF0M, diieh present
invention, the term'treat" also denotes to arrest, delay the onset (i

t he pePFBﬂmbWNdeﬁ%"EF$W§%§P“W§H??€§?%FFon of a disease) and/or reduce the
ri sk of devel opi ng or worsening of-Noonan Syndrone, The tem
"therapeutically effective amount' or -clinically effective amount” as used
herein i s an anount sufficient to provide an observabl e inprovenent over

t he baselin linica ohservabl e t ons .of . Nor man ndrone in
L war bl oMb e s PERE B AR S APt e SE i Phar RpaTs ¢
agent . adIRPNERINS « tisrghe md’mﬁ@ﬁﬁ,tnQ@@@um@@%@om;ﬁt@:ﬁ&aﬁknrﬂiuﬂaﬁ(;ﬂrﬁheep, goats,
cats, mce., rabbits rats, etc. In the greferred enbodi nent, the subject i's

a hunaﬁhai@é_uwmﬁyh ARSI ‘ﬁ’éj ﬂf,fs:@ﬁfg sparpi-Blpoget animal in particular a human, n

need thereef,

The term “treating™ or “ireatment™ as used hereiiv-comprises a treatment relieving,
reducing or alleviating a1 least one symptom in g subject or effecting a delay of progression of”
Noonan Syndrome. For example, freatment can be the diminishment of ong or several sympoms
of Noonan Svndrome or complete eradication of Noonan Syndrome, Within the meaning of the
presgnt invention, the term “treat” also denotes to arrest, delay the onset (e, the period prior to

clinical manifestation of 8 disease) andor reduce the visk of developing or worsening of Noonan

Syndrime,

The term “therapeutically eifective moum” or “clinieally effective amount™ as used
herein i an amount sufficient to provide an observable improvement over the baseline elinically
ohservable signs and symptoms of Noonan Syadvame in a warm-blooded animal, preferably

human, treated with the therapeutic agent

The term “warm-blooded animal™ as used hersin includes antmals, which are capable of

suffering from or afflicted with Noonan Syndroms. Examples of warm-bicoded animals include
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sulferin? froin, or potentially capable of suffering from Noonan Syndrone.
The present inventi On provides a nethod of treating Noonan Syndrone

conpri si yoadm/adsBeri ng a conpound of Formula 0) or a. poamusacieosizeal |y
acceptable salt thereof in an ambunt winch is therapeutically effective
agai nst Noonan Syndrone to a warm bl ooded anitnal in need thereof.

The person skilled in the pertinent art is fuIIy enabled to sel ect rel evant
test nmodels.to phove th e hereHnbefore nd herei nafter one%ﬁ?eneficial
ef f ect TR RobfaR Bt Sie 8 > E?hi%ad’hﬁ% ?%I”S{S ‘15“’&? 3“’;5‘?%% dutically
accept alpesisdldertthenest. tﬂhhﬁatttl!: ﬁlgu:hhﬁ eMEKh&G&M Sfilf&ymu'ﬁh& pha#nsgicol ogi cal
act|V|ty of a conpound of For g harnaceutlcally accept abl e salt
thereof“ﬁﬁW“HE“@%%%%%Fﬁ&fe@dWHOB“gﬁP‘%BP@qHFWﬁ?EH?r%%hdy or by neans of the
Exanpl es descri bed bel ow. Suitable clinical studies are in
particular, for exanple, open |abel, dose escalation studies in patients
suffering from Nor man Syndrone The benefi ci al effects on Norman Syndrone
may be det erm ned dlrectly h.the results of se studi.es which are
known as sutl REeq PErEon %’ki‘ir" g‘“ﬁ“ﬁd phigsagpg 0‘§u&?rf“§ TS REY e, in

parti Cithdiistch8y 8 Bhhallng of o GanPal & dihernelbactsy ketha: Muknébdi ibkb or
conpound of Fornul a (I')_ or pharmaceutically acceptable salt thereof in

rmonot hapapy “aigdiihderapritispl bavicl hlsaint e Ry sione § 2 yrawt k8 prBRe t o

treat the.sh gggfstature in sone patients with Noonan Syndrone, Each patient

may recelve doses of a MElI< inhibitor conpound of Formula (1) or

pharmaceutically acceptable salt thereof either daily or intermttently

and/ or ei t h&e fiepron skiflpgindhpperiving ppisdulbiniratlgd Saglectwkivgnt tpheedft ocacy of

t he tr gi%ts \[;r&lnthﬁlw:l%?t ?\%thg&\rﬂa@(?admb:ﬂmﬁ&l ‘F"I;ln§ftitgg %%‘\,1% ﬁﬂ ngwnﬁf‘{\ﬁHr m]n%’a 18 or 24

weeks Dby eval uation o m scores every 6 e rthernore, the

inventL@npmmﬂatESnmos auphﬁmma@@ﬂ@ﬂ@akmq@ﬁ&n@hﬁh@mﬁ@@ﬁhpmg@whﬁﬁihe

fﬁgp?§ I%QQHQ f The }?iaimd opogn, \%?mt» t’)fslt f.!uln’}/pmm ief&t\}%glu %!' :[1 P ﬂ%ﬁ&%m lor use in
acceptable salt thereol may, e.g., be demonstrated in a suitabke clinical study or by means of the

B

Examples described balow,

Suitable clinical studies are v particular, for example, open label, dose excalation studies
in patients suffering from Noonan Syndrome. The heneficial effects on Noonan Syndrome may
be determined directly through the fesults of these studies which are known as such to a person
skitled in the art. Such studies may be, in-particutar, he suitable to compare the effects of the
MEK inhibitor compound of Formula (I} or pharmaceutically acceptable salt thereof in
monotherapy against prior available treatments, g, growth hormene to treat the short stature in
some patients with Noonan Synddrome.  Each patient may receive doses of a MEK inhibitor
compoand of Formula (1 or pharmaceutically acceplable salt thereof either daily or
intermittently andfor either in a single or muliiple unit dosage forms, The efficacy of the
treatment may be determined in such studies, e g, after 12, 18 or 24 weeks by evaluation of

symptoan seores every & weeks.

Furthermore, the invention relates to & pharmaceutical composition comprising the

compound of Formuda (1) or a pharmaceutically acceptable salt therenf for use in the treatment of



Nk arm-1) | ooded animal in need thereof suffering from Noonan Syndrone,

The term -pharnaceuti cal conposition” is defined herein to refer to a

m xt ure owoikws3sont ai ning at | east one therapeutic agemusta 2062750

adm nistered to a warm bl ooded aninmal, preferably a humans in order to

treat the Noonan S yridronte affecting the manmal, The

pharnaceutical conpositions nay be prepared in a nanner known per se and

are those r o Nt o ﬁ 85 Q\\ qg \ﬂ %nd parenteral

adni ni SEFRP ’SH‘* 81\3\5%“5‘1 ‘dé{d i r%r %"’“ HetUdi A “”““‘ S, “'Conprising a

t her apephahe@sliycceldgglsitng” RO tefeid h«&eifampaundw@sb. «ﬁamrmkanéim)war a

pharmaceutically acceptable salt thereof al conbi aton w, th one

or nor EaprE Hﬁ&@ﬁ‘ﬂ‘ﬁcﬂarW”Hﬂct’:@p‘f‘hbl“éTEér‘Y‘T‘érb *ﬂf‘é@%@ﬁhr}w ' AEPE fror

ent er al, QF oRALERE 8L arlmnaﬂﬂj;lmi%ﬁ A0fing the mammailhe novel pharmaceuti cal

conposition may Contain, ronrabout 0.1 to about 99, 996preferab|y from

about | % t Shepfunacsatcnl dimposighug ey bhrapssliniac @gernee] PoTient efim * about
PRIQX BB ool HSPHL DB BRI LAPLANG S BAA) LaA¥BhP meani ng

of mnt nor e prefera a given value or range

Surtabhawphamn&dagmuGQM>dpnmpﬁumubnspampﬁbnﬁbﬂaka@mumaﬁdnn@n@bmﬁrﬁ

2‘3318}" tl;%aiz drﬁ?%:bﬁ ;%{ammnf. rt')LI g% gata%[g%g i %ie%n:tgrrﬁ ‘*E‘ﬁ“ﬁ ﬁ a%%umgmn &i{h i or S. | f

not i neliveapiatnak e seeplibie s@riafseesprapBraatl gnmaemmh@rml@mm per S| 1, for

exanpl e by neans of various conventional m xing, conmm nution, direct

conpr e$BI'6R*gr anul ati ng, sug, ar-coatinia dissolving, |yophilizing

processes, gr fabrication. techniques readil L0 thos skilled in

the art A umit ma8@%{@@“%8?%&&*0??@%P hgoY h@ﬂ@éﬁﬁﬁﬁ%%r Fo eyt i “or a

phar rragf%%mak;{m AeGEPLaPhis &b &, bhee @'@f‘apgm( aQ@m{xﬁ\ theehordBoof o

m cro-tablets enclosed inside a capsule gel afin capsule For this,

a gel Uanpredpaolve agsed heraspis cayedsyrcphgh rmém mgdlng rrtivat 'ensc€an be

used ﬁH@pﬂ@§mhnﬁ‘@@"9&%%13RHQ;8@£§&46 known as CAPSLICIEL, available fro M

Pfi uni t osage forns of The present invention nmay

Opt' Ona' ly {urkhe hw.%? §t!»§l§,;ﬁ%§%&9ﬂ§xl m?é?ﬂ\é‘?@&&ﬁ&% dd%:%!frﬁirﬁhﬁa O gXxcipients
used for pharnac utica Tes of suc arriers inc yut are not

li mit edxaveple dnqsmrergmam&t tmpdeatb s haghir- smadtt@luglmbétam:@mbﬁ abi lizers, and
fSIK: : FI‘ Slrppf)hr uuu? tor mﬁ%&"@“{ Qﬂ 0% 8’&?&. dg‘lp ”r‘r:)%é@{; u»- %‘%2 1&'{% ;r?% manm:? kggvf:ﬂ’mg:, ga{/\ﬁyt h
respech.axkhanﬂak®hﬁﬂhﬁﬁxdﬁswmﬁdwmnaﬁﬁﬁthﬁsuOﬁﬂ&hﬁ@ﬂQﬁﬁ@Hﬁh@mﬁﬁmﬂ by
routine _exp errnentatroq anp h mﬂt Lny. undﬁe#burdeq Til e an unt of
each EHAPRERS: SEBHCTEVEPYMIS R R FARG RS TSRV EALT FHYYHES 5P The
fiill owbgagent RfRELRE@SI Whhe it af enplibsdpe RebkchBEaTNRE @hﬁd‘:ub&'pfﬁiﬁ@zﬁi%ﬁ@e
dlsclose t echni ques and exci |ents used to forml aw oral dosage forns. See

The I—laHd*b%’b“R‘“%ﬁ*““‘Fﬁ*r“ rrcte@blrr%ét erept PR PeifttRe g of Mg HabaE “’R&\Wé* o Eds.
Amer i can,R nﬁrmci%ﬁa'hﬁ@.lj;ﬁuﬁs$‘Qpl'h§t‘ QQ nlrln L%QQJ?Q avis AR RA iﬂ'ph?ﬁk; en: 1:lie
Sci ence and Praactice of Ph arnacy 20 edition, Gennaro, Ed.: Lippincott

W I | i afsmglaipisdange gsegosugh as the hard :frhég e ovial AP Y GRhAI avetkelittonal
carri epg,;ay be incorporated into the oral dosage form either by

i ncorporating the one or more conventional carriers into the initial

m xture bef F’r’i«: ur® doile rﬂ&p% %{}; &L 1QR Q0 i.uPXuCQﬁRhﬁr'nnﬁ Sofifpfior nmore
conventional carrier s conpri e mbi nat1on of agents or
|ndrvrdﬂ@hwag@mmsﬁwﬁﬁﬁh&mcnnbhmamm@n%dﬁGGQQHESLNnabhd‘@ﬁ@kwdbaage form In
the. latte

d
t hr Ough“am% rrﬁlﬁbiogmlj are W& rrgﬁﬁf:tnquéhf%vn é?r]prtésgs ;,'m% I‘%‘Diﬁ apt e(laQtrg@a%tqd bF

a sachet,
ong or more of the aforementioned carriers with respest 1o the pdrtmddr desived properties of the

dosage form by routing experimentation and withoot any undoe barden. The amount of sach

~d



Exanpl es of pharmaceutically acceptable disintegrants include: but are not
limted to, starches: claytt."” cellul oses; alginates; guns; cross-I|inked
pol ymer s,we,2013/038138. i s-| i nked pol yvi nyl PYrrolidone or ecodpsemiasie) e.q.,
PCLYPLASDONE XL frominternational Specialty Products (Wayne, N );
cross-1linked sodi um carboxynet hyl eel | ul ose or croscarnellt,diun e.g, AC
D - SO_ from FMC, and cross-1|inked cal ci um ear boxyrret hyI eeI I ul ose; so.and
gua d i Si nt eg 0% to
about i nARRE K SRORRnES Yo B8 BOGE R e E BRI SRR a0t g an
is pr es&hérs:lm\l’lm&mpan'ﬁkd ks réﬁn@ﬁ&c&bﬁ&t&. e Hlg b0 a&bwﬁplé% sk)\yd weioghtt atﬂfom

conposi tion, lﬁ xg % eut| cally.acce f ders i n?I ude, but
are nofj"if*iz‘rﬁ"’t”é‘ﬁ ? St APt ’§*} “f’f”tﬂ‘d‘é‘é‘é’ EXridieds r| v‘at 5“\/“6: OpREFEof 9 f o
exanpl emdied ﬂﬁs‘f’%&&@#m 3'.1\”@\3@@& d*'lltc’@(ﬁ} B Reine AN LB ie 2l bt OR-FNG

(Phi | adel phi a, PA), dr ox> géee cel | ul ose hydr oxyl et hyl cel | ul ose and

| 1§ dr oXy fﬁrﬁewﬂmﬁwyv i@@rwrm iRET ORIy SV D GRB¢ cal Corp. (M dl and.
M); sucrose; dextrose: corn syrup; polysacchari des and gelatin. The
bi nder may E@%@ﬁ@g@ﬁtd%uﬁﬁ canpuRend ESHEABBHDE O meTasat Usooral disase 2. 20%

by wei r'nm hn,Q\f by 3Q§3 QR *m v hr more wmgﬁféml L%ﬁ‘i\;?:& mgnﬁg[ H{%‘?!rhtnh&@'h%;c

accepta ubrl cants and pharnaceutic y acceptabl e glidans include, but
are not‘)r dium%,tmm‘mm colkt mnd@zimy e oaSpr terg vesiennet it vath @ranglear ches,
talc, tribasi

cal oi u ﬁ?igFré él),v té}e mmhla&i \n m Agr,ﬁn S nrr Nmnqguﬁ d«farr}ssistf?anru%gn wimﬁnn 5@ Qw‘ﬁs%, {%\ntgar ate,

I ene

gl ycol oﬁ@mmﬁbrmelihu{edsa&raﬁﬁmhmmr meraytsbmbd mn«meatalx themam Iﬂlamie,dl aPri cant
may be nmount from about 0%t bout 0% ht of the

n an
et Al TS T i U S %@mﬁ'& SPSSHRE P an anount

fr. ab%oﬂhé%ﬂ &, aRMtilakedbyvia % pYied Bl b «GemRosi tion. The glidant may he
-present in an amount from about 0.1%to about 1.0% by wei ght.

Examples of pharmaceutically acceptable {h&li}iegz anty include, but are not limited 1o,
starches; clays; celhdoses; alginates; gums; cross-linked polymers, e.g., croas-linked polyvinyl
prrrofidone or crospovidone. ¢.g., POLYPLASDONE XL from international Speeialty Products
{Wayne, NE: cross-linked sodivm carboxymethyicellolose or croscarmellose sodium, e.g., AC-
DI-SOL from FMC; and cross-linked caleium carboxymethyleelulose; soy polysaccharides; and
guar gum. The disintegrant may be present in an amount from about 8% to about 10% by weight
of the compesition. Int one embodiment, the disintegrant is present in an amount from about

0. 1% 1o about 5% by weight b composition.

Examples of pharmaceutically acceptable binders include, but are not limited to, starches;
celluloses and derivatives therzof, for example, microcrystalline celluloge. e.g., AVICEL PH
from FMC (Philadelphia, PA), hydroxypropy! cellulose bydroxylethyl eellulose and
hydroxylpropyimethyl celludoss METHOCEL from DRow Chemival Corp. (Midland, Mi);
sucrose; dextrose: ¢omn syrup; polvsaccharides; and gelating The binder may be present in an
amount from about 0% to about 50%, e.g.. 2-20% by weight of the composition.

Examples of pharmacentically acceptable lubricants and pharmaceutically aceeptable
glidants include, but are not Hmited to, colloidal sitica, magnesivm risilicate, starches, tale,
tribasic caleium phosphate, magnesium stearate, aluminuny stearate, caleium stearate,

magnesium carbonate, magnesium oxade, polyethylene glveol, powdered cellulose and

&



Exanpl es of pharmaceutically acceptabie fillers and pharmaceutically
acceptabl e diluents include, but are not limted to. k:Onfectioner's sugar.
conpr essiwbeosugar33 dextrates, dextrin, dextrose, |acto®el/usanmn/ 051760

i nicrocrysta dine cellulose, powdered cellul ose, sorbitok sucrose and talc.
The tiller and:10,r diluent, e.g., may be present in an anount from about
0% to about 80@6by meight of the conposition: The effective dosage of
t he conpound ﬁ& or g1 harnaceutlcallx accept abl & alﬁ t her eof
may vaPyHepENtrY “”*E h “db\‘?“t“ﬁ%‘d reedSpYUR A" BPCHh AP R ‘8b‘t‘n ¢4 % 88hposi ti on

enpl oy egh; K RQidET dhe coBhosa@N I St @dltio0Ment, iR 10eNdhihonbdetng: tikezt ted, and
the severify of the condition being treated. Thus, the dosage regi nen of

the coRPBYHR érwalr abppl thiede ghopt bF” Lapvahrasz et eurruReny TheBEaBreb SHEE  Her eof

is sel %%ﬁ&uk@o@a%%%t@ﬁ@% uﬁhl(@ﬂé@(&ﬁw of factors including the route of
administration and the renal and hepatic function of the patient. A

clinician of, phys i'tﬁ;pﬁ&lnﬁ&u%rﬁhnx%% Bfm%k“ [’iiLezs% Pheatkli et ﬁ[ hdHR fﬁﬁﬁlm

prescribe the effective amount t he 't herapeutic agent ui red
aIIeV|aueﬂ&dw0mten¥bﬂﬁ@ﬂpe5$h$h@kpﬁ@gﬁegsm@ﬁﬂmwe~W@ndkvlwn,&mhelopt|num

dosage (GO TREIL AL NS RToL Ty RTBANDL. Bl FOLIMBoLdo Bl Bucross ang

pharnaceu |ca acce e sal ‘her eof

t oxi ci t< s., arie mﬁsadi:@mﬂtahe ckd. nedy t&Sp«ea‘mst:hentaﬂnemame»utatme&@em éix»uam% babi lity
to tar F and. are determ ned using nethods known to those of skil
in the ﬁ?““ftVLOnwﬁﬁQOWEK i nhi bitor conpound of Fortnula (1) or a

pharmaceutical |y acceptable salt ther dnlnlste ed to a suitable
Subj oot dai fIRFIEAG BHE RedRUPaEY 652 g B! 1HB5EGE"Fn t he

range Qi 800Ut na0v PO e Sdiad S ihe LGB R&pokEt &QMYrmREGRE! Rehodayn
preferably about” | to about 35 11112 day, .in single or divided doses. For a

70 kg RuRRHCd. trirodied pémiEHE A 1S f-afféswfﬂ pippregdzagdle seygEk APy about 0. 05

to aboyl;Zimlvbing treated s, ’tﬂg dJ\rl tﬁar{at HRS @sg@m 1‘,?‘1;1{)0!}1 fes F@ﬂﬂ@uﬁﬂom Formula t or
a pharmaceutically acceptabl e salt thereof for treatment of Noonan Syndrome

can bepbremercutierdld aetepiabiersele dlerop! frorlcdad in acertitvicd wéh aprgisy ok Relwre met hods and
Wil d‘ﬁﬂfﬂﬂg\‘}i@ ﬂuf% o‘f%&& ?J%%ﬁ{?&afn‘%‘%ﬂe feRat L@ﬁ%ﬁdﬂl ﬂ%u d&n'lﬂ*ﬂ&g;m%% ymted to the

degree O ease, general heal t h,
gender cBrich: ﬁdNQih\ a;\m\ aea:ame&xasem MdS? G&Qdﬁﬂﬁaﬁﬁi@r&: ibdide kivditive dualit t he
of adm ni s ndlv dua i's

tlmaan? uLe i § ioxc, LY Frr ﬁ w unagf Ot

Lok ng! BpTRRr tgEan e ey ChlRTetaRT B G TS My Pratrel N4 SatTRY Hia

pr oc eduf@surh Badag@b€oonedchraKAQWT tHeRohPeuRIrdl Formula (1) or a pharmaceutically
accoptable salt thereof that yield efficacy without toxicity are based on the Kinetics of the
therapeutic agent’s avatlability 1 tavget sites, and are determined using methods known to these
of skill i the art.

The MEK inhibitor compound of Formula (1) or a phanmacenticadly acceptable salt
thereof may be administered 10 a suitable subject daily tn single or divided doses at an effective
dosage tnthe range of about 8.001 1o about 100 mig per kg body weight per day, prefevably abont
{ to about 38 mg/he/day, o single or divided doses. Fora 70-kg homan, this would amoant o

about 0.05 10 7 g/day, preferably about 0.03 to about 2.5 glday.

The optimal dosage of the compound of Formula (1) or a pharmacentically acceptable salt

thereat for treatment of Noonan Syndromie can be determined empivically for sach individual

using known methods and will depend upon a variety of factors, including, though net limited to,
the degree of advancement of the disease; the age, body weight, general health, gender and diet

9



The amount of the conj)ound of Formula (1) or a pharmaceutically acceptable
salt thereof' y, - f that may be conbined with the carrier materials to
produce aweizngi3dédsage formw || vary dependi ng upon t reTiusdéi2szsed and
the particul ar node of adm nistration. Frequency of dosage may vary
dependi ng on the conpoundnsed and the particular condition to be treated or
prevented. In general., the use of the m ni num dosage that is.sufft. to'

provide effective thera i s pre erred. Patje enerally he

o t ob b MFGH el P Re Poa T Dt PR TR R IE BntelBsr ¢ e
COndi t @iy, DRAIRG! dds@k @ty Ok cRABKBAL @ehe iRl dstiMY hid Reccdhanidst @& W@ those of
ordinaty.skilfin the art. Furtherm)re the invention relates to a
comer BRI dkkHbe conprising a conpound of Fornula (1) or a

phar maceut i caIIy acceptabl e salt thereof, and a package insert or other

| abel i ng i nEring ofi hestmsned poforpuldtiong ﬂﬂ@ﬁﬁaﬁmgv hdrermssaBdmat st eri ng

a compgingOfe & %Eﬁﬁud@\u(ﬂ t}u: 9&1;1?\ IQQ@: ;ﬁ%%lr'\tdu@x i LMGI@QIQ 0L abhey lﬁ%& thereof to

a patient in need thereof. In the preferred enbodi nent, t he package i nsert
or ot héepehdibghpaghi n@i\wmah@u:@hﬁr'@dtthtotﬁsvwbr wmeai‘tfidngmmmn Syndrone by

adm nistering a therapeutically effective anbunt of the corrpound of
Forintila (¥ mlf:saﬂ‘fhha@gvmeutdi odidpkyd hac@eqbt abrhprusdtedtand thegfartfeplen patient in

need tbﬁnﬁm mwdmtm &SC{n 4508 25 e Qe w nmraq,w\a gﬁimhﬁuﬂ) or a

pharnaceutlca y ‘accepta €°%a ereof Sent & nventi on be
shown bypravideaiikeryofewet s-restadal. |}Sahads e hafer im@dbehmwmwmd Fardimgpebiid not

limted.to an open-| abe stud at| nts sufferin t h Noonan
Syt o s R i ot B el Pabrut E e vk e Soode i n
pat i entsnifistfeh k@ oMy MR@NAamheSyndr one is provi ded hereto:

Furthesmore, the invention relates toa commaercial package comprising a compound of
Formula (1) or a pharmaceutivally aceeptable salt thereof, and'a package insest or other labeling
inchuding directions for treating Noonan Syndrome by administering a compound of Formula (1)
or a phanmaceutically acceptable salt thereof to a patient i need therenf. [n the prefurred
embodiment, the package insert or other abeling including divections for treating Nooban
Syndrome by administering a therapeutically etfective amount of the compound of Fermula (1)

or 4 pharmaceutically acceptable salt thereot’to a patient in need therent

The effectiveness of the compound of Formaula (1} or a pharmageutically acceptable sali
thereof of the present inventiopn van be shown by a number ol well-established tosts! modeds,
incheding but not limited to an open-label clinical study Tn patients suffering with Noonas
Syndrome. A non-limiting example of a suitable open-label clinical study in patients suffering

with Noonan Syodrome is provided hereto:

e



EXAMPLE | Approxi mately eighteen (18) to thirty (30) nale and ft
inal e patients di agnosed with Noonan Syndrone are enrolled to participate
in the clwoi2omo3st3ady and random zed. At |east twelve (PRY/ysatizesi’sare
expected to conplete the study. Patients that are enrolled in the
study include. nmale and fermal e patients suffering, from Noonan Syndrone
with confirmed cardiac hypertrophy, age 18 to 65 years of age. and in
general good health as determ ned by past nedical history, physical

exam nakd QRp; ¥igt al signs, electrocardiogram and |aboratory tests at
screen . ac hypertrophy is defined by left ventricular wall

t hi ckness gﬁe;ave'mmh\ammwefqﬁbm gy 1300 mwebyzdé@hd@ammnbgmpw ovthMM O t he
change.i onpa S C in left
ventri é\ugmwa‘»\mdmnx Q!{:vgugli»g%ff) ggrgagﬂ an z‘ﬁ J?}& @E}@ §19F«L;%‘&§.§\g,raﬁt%§xﬁ§‘j3 4 gie and
110 O/\mmm{ﬂmamdnmmpacﬁcﬂs@emhpimeh!w\aiﬂje enroll ed patients have a WEI ght
of at |east_45 k e rcin

1112 BxcPHies U B AL Uy At HLT BAE S RO Ay of ERE 2PBT | ow ng:

(a) prigBhk ‘Mﬁﬂﬂm@lﬁ BYRAANR! QFdia: NipSkophy «@f 1 Sh@Rivkd€ anigeBHd in general
abnormalities, history of nmljgnancy of any organ system (other than

| ocal i £e! ‘bagiaf“‘ %‘F‘*‘bé@éﬁ‘ﬁﬁ#ﬁdbf‘ !”t‘ﬁ%“s%i“ﬁ%aw\t“ﬁi”ﬁ“‘%é“‘ﬂa%‘“5 years, (.e)
wonen Qfe el ﬂ\ﬂb’@@%x@%b@@&cﬁnté\ﬁlat é&@;ﬁ%ﬁ Ltsirsﬂ& highlypneld 8ahime eentrauption
duri ng, fhe stuyan fo hal f lives after stopping treatinGlt, (d)
SCNUal Myataet %1\%‘eﬂlr'rh$éi§»‘mm§sfst YSPIRgUERS é%tﬂinv@ prbotasbegrapnyou Mg of heer cour se
duri ”9&4?& i k‘ﬂ?’ﬂ Rﬁﬁé&’ﬂ\d&&ﬁuﬁm 3\, an'ah‘ée%ﬂ Jc%qesﬁiﬁ&ﬂm éul% ?Em@ﬁﬂa”d hot
fat hering d t 5 Ion

ot her ﬁhammbtb)ambh ocki sy gdmar @b tbﬁ g @CB;d “azm qﬁaﬂamonm zrdnsmspzylr am de, her bal

suppl enenkK W|th| ri.or todnitial dosing, and/
over - t REPESUHE er ’(‘@f"@;;eé@%mﬂ‘as Fon *HP*&‘;N*%‘*‘ %pi"*‘eﬁ%jﬁiéo'd?\}“‘ ?‘ﬁdﬁ%{ﬁ Ml uded)
Wi t hi nwlit the)enve k- pr ion’ tG*dLmd*ed fbmdesiny.ard fateedednd inyerfti@n i nci dent al
and Ilmted need), paracet or acetam nophen IS g@geﬁt abl e, b t nmust be
docurraﬁ‘i’ gving: (a) pringags Lepg @y W"]‘W““F Hct ‘\L‘J‘%ﬂté"‘*a‘*"Z‘Ex“lﬁlér?msk réd I”ﬁ'@]dﬁt}@?l( one
basel i Rgy; {wflﬁ%vn@ﬁq D98y L8Rt TR (uRRF 18 1RfIiRH ¥akBle IMARRLRSa oBURY cmtﬁs who
meet the eligibiTity criteriaat s,-reening are admtted to basel i ne
eval uatiigisthe M\F3b'a%eli@ﬁ%\‘nwﬁéﬂ}il"bb@?‘ﬂ&t’?*é‘ﬁ**11 sdgistging bihvdierast e prior to
dosi n2 B & A X aﬁﬁ{y -hour's
prior t?)mﬁl&?h m‘?{ F}%ﬁglghag ?lgﬁge%%twgﬂ;& - n? :ft%jsn’tEXE tﬁggéétgfc he
St udy ‘'wived muatm l(,‘m',? cpﬂqanm@kthetdueng m]:mawna@wrymian stribe peraxddivs afwelf'y
ﬁ;fﬁ;gﬁ%ﬁl&ggﬁpp@: catmedil R E(f%sg:r%d*\gw&l Ji’*n 8 m*w ohgg,‘)‘%i‘& fﬁg,:gegfs mftnfgy
perf or lﬁ&dm&ﬁwpdfw& hcathi ©EShokigirn dhsahedil. an‘ﬂib}ﬁr*dms@wfp@ranadid hpdatli ents i s
45 ng bid. but I ed.to 60 fTi based :)1.1
Sat oty Sl Bl Sservade T Suarutt S TE-PRetn: ne

t r eat NB@Rtiicaiin, apnia;\un@@feg@mst(\utzmmqnah@m Q@ vak dhiQrRsprand: mhamaamz
di scharged fromthe study. Patients are dont wiled for 24 hours post-dose

on day Headid (Gaps gicigegi! f‘hje‘“P’éﬁﬁ’al‘fﬁ‘He?“'t}fft"f]}‘?é*"'s%"ﬁidg‘f“““ﬁa‘fri féﬁw%i*tﬁké‘fdwh to the
site fQ.ARSRSSHBRALS- Safety assessnents include physical
exam nations, ECC.is, vital siens,. standard clinical |aboratory
eval uat i onsT{hewt willgas)udest Doty crrapiiag pyiodgone basahag paicsh andgprtaPRBl ogi cal
exans,  adVerse @YAhnaNduSel QUS nREME! SN iR L eh Mg arAlundRlaggNi Ng and
basel i ﬁgﬁ (ﬁﬁegpig%ﬁeﬁt sa?kisjguy the g\o{ﬁ B%' ng crit er%agilrcr} the sitt |’:ng
posi t i bmchfit erivpestsi hg bfiughing fatae o (@Batimi n‘ut@lersm mﬁﬁwbm t dnyyey amimet‘s bet ween
35, 0-37..9.4&; 5 S 1 bl ood
pressufs’ hééogk hg" . t’ﬁ%’rm”%g ;Sl{a%,( “‘9536( w04l ﬁbphg hﬁ'ﬁh% "‘qk i‘%@ screeni ng
and ba$el§mnasa tHehesipiatd @nlic gaaw S‘ifeyumhﬁ p%mlrrhm.wi\rngsm; l;wh:i afmahairtsermﬁhr ee (3)
mnutes in the standing, positi nore thar op in
syst ol FECEASTY TR HY TH? K5 ‘t’i‘”éf ag‘f g‘l |1’E“"E)‘I°d’8)“d““ﬁf' ‘é‘sf"s “‘“qhﬂg]dkg‘)*mi ncrease in
Eear t rRteggneakRrcchiaR 1206 Rpfths aNd sk ishenQ peaRkfcast i nssetmanst ur al

ypot ensi on.
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Efficicy ;_issessnments include cardiac structural and functi onal
measurenents by magnetic resonance i nmagi ng (MRl) and cardi ac energetic
assessnmernwoly13R33Bd3magnet i ¢ resonance Spectroscopy (MRSPCT/US2012/0F050 t he
treatment period of the study, the conpound of Fornmula (1) or a
pharmaceutically acceptable salt thereof (referred to as "Study

Medi cation") will be adm nistered to the enrolled patients in the dose of
45 nmg b.i.d. The Study Medication is prepared in 15 ng tablets and supplied

to thelpygest '[J&aéo% £ S pRGHAY 19'¥alnl_%%t3i ﬁ&ka?ﬁ&%ﬂua@h@ Py Medigagion i's

admini stered to t epatr“ent as he patient’'s Visit to
the Stbdy. i@mﬁ@radfm mdiywb@nﬂ&)r t‘ipems&i}nﬁe\bﬂ autmlm‘fstoémtﬁhean@mctymm@h cation

Wi th 243 en 5L§n cm Sty mmp Qmuxaimlo <a= §P;9;t are ml m,qchna’:p%a,%%isop HSO\M ng an
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than & 20 mm Hg drop in systolic or 10 mm Hg drop I diastolic blood pressure, and (b} incre
in heatt rate greater than 20 bpm, and with no manifestations of postural hypotensics.

Efficacy assessments include cardiae stroctural and functional measureroents by magnetic
resonance imaging (MRI) and cacdiae energetic assessment by P-31 magnetic resonance
spectroscopy (MRS}

For the treatment period of the stady, the compound of Formula (£) or a pharmaceutivally
acveptable salt thereof {reforred to as “Study Medication™) will be administered o the enrolied
patients in the dose of 43 mg b, The Study Medication s prepared in 15 myg tablets and
supplied to the Investigator ay individual subject packs. The Study Medication i administerad
the patient a5 follows:

{a) During the patient’s visit to the Study Center, study center personne! administer the

Study Medication with 240 mL of water in the moming between 07:00 and 09:30
followimng anovernight fast. Bach patient’s mouth is checked to ensure that the
medication was swallowed.

{b} During pericds where the patientis not on site, the investizgstor promote comphianee
by instructing the patient o take the study drug exactly as presoribed and by stating
that comphiange 18 necessary for the patient’s saféty and the validity of the study. The
patient is msiructed to contact the fnvestigator i he/she is unable Tor any reason to

take the study drug as preseribed.



Treatnment are put on hold or stopped if any of the followng criteria are
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congentration valoes), the degree of fluctuation caloutated as Catax,ss-Cmings ¥lav sy at steady
state (Fluc), and any metabelite to parent ratio on Day 1 and Day 8. PCr/ATP comparisons ave
performed betweern and 3 months or 6 months to defeet any signiticant changes.

All patients receiving at least one dose of the Study Medication are evaluated to assess
the overall safety and PX/PD parameters.  The following variables are evaluated to demenstrate
the efficacy of the Study Medication for the treatment of the Noonan Syndrome patiends: {a}
hypertrophy regression after 6 months trestnent by measuring left ventricular mass {LVM} and

left venitricular mass index (LVMi at baseline, 3 and 6-months by MR, (b} vardiac encrgetic



Wth the fore 2,0 g clinical trial study, it is denonstrated.that-the
conpounds of Formula )...or a pfr,"Ertnacdo t | |y acceptable salt thereof
are sef niwpreotds3138reat nent O patients striferi g frompRoarsan28y27de one.
CLAIMS: |.The use of a conpound of Formula : ( or a pharmaceutically
acceptabl e salt thereof for the preparation a nedi canent for the treatnent
of Noopun Syndrone, "Y,Use according to claim1l, wherein the Noonan
Syndrome is a genetic devel opnent disorder characterized by short stature,

congenl\{tm%liwl;}g@rﬁgd debect iPRIEIRMLG S 808 kDomt MR@M nPW!& o‘%‘fl&%ﬁlmélopat tiv,
devel opnent al delays, chest deformties, i rrpal red tin a

char acBéniagriti resondrice spcatrpsonpiof Shac lelivepieiatiaraess Ai»tih%llm&eimgmbm}\'tni)?(mm| m t ed
to brogd Q. nehhed \W&K}ua‘%i{j ﬁm%glthm%xg Rd L@‘ﬂq{apﬁm{\%\%ﬁ%{%d fanctional

parameters are secondary sndpoints; end-systolic and end-diastolic right and lefi ventricular

volumes, stroke volume, giection fraction, cardrac output and cardiac index. These parameters

are derived from cine breathehiold MR images acquirad over the cardiac evele. Further, with the

use of Gd-DTRA contrast agent in the cardiae MR protocol, myocardial perfusion and degree of

fibrosis can be assessed.

With the foregoing clinical trial study, it is demonstrated that the compounds of Formauda
{1y or a pharmaceatically acceprable salt thereot are uselivl in the treatment of patients suffering

from Noonan Syndrome,
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Use according to any one of Clains Ito 2, wherein the nedicanent is for the
treatnment of a warm bl ooded animal in need thereof suffering from Noonan
Syndr orre,wo4013Wsg138W eordinit-4 to C ai m 3, whereitwar mpolrasdad/osarseal is
..a hum 5. A nethod of treating Noonan Syndrome c& nprising adm nistering
a therapeutically effective amount of a compound of Formula (lI) or a

phar maceutically acceptable salt thereof to a warm bl ooded ani mal in needed
t hereof, -6. A phannaceutical. conposition conprising :a conpound of Formula
(1) or¢papharmaceutically acceptable salt thereof for use in the treatnent
of warm bl ooded ani mal suffering from Noonan Sy:rid-tot-Ile. WO

2013/ 0833133bBemsustorerwsad sotormpala (Bomrer ci al package conprisingli conpound
:47 :Formula (1) or a pharnaceutically

HO ‘M'"‘“}{A‘\(T}J 2 N Jg

0,
or a pharmacentically acceptable salt thereof for the preparation of a medicament for the

weaiment of Noopan Syndrome.

2. Use according to claim 1, wherein the Noonan Syudrome is a genetie development
disorder characterized by short stature, congenital heart defect (pulmonic stenosis), hiypertraphic
cardivmyopathy, developmental delays, chest deformities, impaired Blood clotting. and &
characteristic configuration of facial features, including bur not limited 10 broad or webbed neck,
wide-set eyves andfor fow cars.

3. Use agcording to any one of Claims 1 to 2, wherein the medicament is for the treatment

of a warm-blonded animal in need thereof suffering from Noonan Syndrome.

4. Use agvording to Claim 3, wherein the warm-blooded amimat s a humean,
5. A methed of treating Noonan Syndrome comprising administering a therapeutically

effective amopunt of g compound of Formula (1) or a pharmageutically acceptable salt thereof to a

warm-blooded animal in needed thereot.

&, A pharmacentical composition comprising a compound of Formula (fjor a
pharmaceutically acceptable salt thereof for use in the treatment of warm-blooded animal

sulfering from Noonan Syndrome.



acceptable '"salt thereof, and a. package insert or other tabeling' including
directions for treating. Noonan Syndrone by adm ni Steringa conpound of
Formul a owoaommasrsaceuti cally acceptable salt thereof tecaysatizesi7sé n need
t hereof. , A compound of Formula (1), or a pharmaceutically acceptable salt
thereofuse in the treatnent of Noonan Syndrone, A conpound for use
according to Claim8, wherein the Noonan Syndrone is a genetic devel opnent
di sorder characterized by short stature, congenital heart defect (pul nonic
stenosys hyRerhhRRA %A«Q\L.N&\QWQQQQQ&anﬁ}YﬁJt @pmm ah odLhiYSace GO
deformties, inpaired blood clotfi and a characteristic configuration of
faci al adepitile gl thimel urdi hgpclsare rott t‘»k P lelrTing iyiuing dreciiets Bedronidek

wi de-s ’ $ g to any one
of O ﬁ'sm?aée\“?n&gg{e%r\ &PT%YXI,?%@ ta nﬂégwip’e\rfxpgﬂ&gﬁ%hgrw yglgiéz%gﬁlg{m{%iol N need

t her eoficespthible kilngekrfomaNatient soraditSywédt - one, | conpound ior use according to
Cl aim 10, wherein the warm bl ooded animal is a hunman

8. A compound of Formula (T

{1

or & pharmaceutically acceptable salt theveot for use in the treatnient of Noonan Syndrome,

9 A compound for use accoiding to Claim 8, wherein the Noonan Syndrome is & genetic
development disorder characterized by short stature, congenital beart defeot {pulmenic stenosis},
hypertrophic cardiomyopathy, developmental delays, chest deformities, impaired blopd clotting,
and a charscteristie configutation of facial features, including but not limited 1o broad or webbed

neck, wide-set eyves and/or low ears.

10, A compound for use according to any one of Claims 8 to 9, in the treatment of & warm-

blooded antmal in need thergof suffering from Noonan Syndrome.

o A compound for use according to Claim 10, wherein the warm-bleaded animal is a

human.
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