COVPCSI TI ONS AND METHODS FOR PREPARI NG AND USI NG SAME

CROSS- REFERENCE [ 0001] This application clains the
whewefizR4of U. S. Provisional Application No. PCT/US2009/040538

61/ 044,886, 5 filed April 14, 2008, U.S. Provisional

Application No. 61/159,778, filed March 12, 2009, and

PCT Application No. PCT/1JS2008/ 71392 fil ed

28-Jul -2008; each of which is incorporated herein by

reference in its entirety. BACKGROUND OF THE | NVENTI ON

10 [0002] Oncogenes -- genes that contribute to the

production of cancers -- are generally nutated forns

of certain normal cellular genes ("proto-oncogenes").

Oncogenes often encode abnormal versions of signal

pat hway conponents, such as receptor tyrosine kinases,

serine-threonine | ci nases, or downstream signaling
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are the Ras proteins, which are anchored on the inner

surfaces of 15 cyt opl &RPCRHEREYEnes, and which
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W tih  §003bonogdentsDf2enes Riasorgrdtte ty e pragmption gt cankess -- aRager@y P, 20
bi NdS mttsted@ontk oBdertain idhd® Gl el pabo-dnddgthes's. ORb el oftd €

gr OVt B A0 Gndthhal VeSibrS BrsibloheRfy Qﬁpo&ﬁ& buh as LQQQ %10315%“%,

exanple el t?j‘g ,m?é‘w&en a?at_hg\éna})e%o t otein kinase (VAP

ki nasé casca e e activatlon of a
cas c ad@elgs malsayiss pede Ryt Khichere paioredon tejaper gefaces ofy ey g

gr ot psytapipsmicimerpbonss, apdridiplrhydrdyze heend pupnesing tipbeepha®STE P tor  t hei r
own amahouatdipmsphdteﬂcmm EWHaleektivit@y 4 gyowth Taex, drisvfh fiotorade@ion S

act i vati@e o dMikdreactiondich lealdfelii activa@ddldf g0Minetlud 1S extiidpe

mto g QJHW thiaé/ %Ls%‘emﬁ&&tweaén 26V ¥ Bate Qﬁl HLAASS ﬁmﬁa&%} ere

B shoagel LU, sl o Lol aheg RLoLel b Llnase

anot her | gna

dud? - Pis &’ta’?dd‘"ﬁ“’*’éeé?‘?“i‘f’é ot PReteelibe epprth g differspriag iofellspr ot ein

ki nas é803hkepexample, igthes witokenrenfiratedymotdigkRast QAR bisase) dejomiaSes .
Thus, rER@SP @i Bottvatiod B ScaddAt of seriddithbhing Rifiakey, ahed sebdzK1l and

VEK2, cMpt & Rinedinb WA iBuildiReslGTPBSRir bMARIGlion ivMe RhraMly. O n of
MAP ki IT&%{% QIXS amvgt %ﬂs an@ﬂ@ﬁé" ﬁ)brtevgmggfor%i? @Mvgld

prollferatlon onsti ctl atlono thls
Pt o e iy gk S e e g ot S

t r ans FEERER PEAPKR MKk atPaE S fre draklinetion wipsirenise & msite | ng,
as by putsiekigfes zad akaly knewntas MiPckintse kKinaseRaus, RasiGTD4cevatesRafc an
conpl ehielaytivitewMER ladd MER2, WRGQASHIMAP kinddaMARK). Acidibaed from
cel | sup fc.aagee,y h&EAPHRESo a@ssénﬁapfmpgne&q&m GnsR@&e MUt ANt S.

[00p4] . The o &gsg‘;&uhﬁmgmduce iRl BBl B ot on.

regul ato contro
To daf® 4t T s i At 6?‘1’1‘&#‘”%%3‘?“%{9?@

been P@éﬁ??##@ﬁ?mﬁﬁwévéﬁ?“%%%@ﬁﬂ“ﬂ@ﬂ@ﬂ@gOWM%W%@He t hat
MEK meytangl SO be activated by ot her upstream signa
protei ns such as MEK ki nase or MEKKLl and PKC
Activated MAPK transl ocatesiegannd 5 accunul ates in the
nucl eus, where it can phosphorylate and activate
transcription factors such as El k-1 and Sapl a, |eading
to the enhanced expression of genes such as that for
c-fos. [0005] Once activated, Raf and ot her ki nases
phosphoryl ate MEK on two nei ghboring serine residues,
S218 and S222 in the case of MEKl. These
phosphoryl ati ons are required for activation of MEK as
a ldnase. In turn, MEK phosphoryl ates MAP | dnase on
two residues 10 separated by a single amno acid: a
tyrosi ne, Y185 and a threonine, T183. MEK appears to
aSSOCIate strongly mnth NAP ki nase prlor to
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; about 203.2ng of mcrocrystalline cellul ose; about
12. 0ng of croscarnel |l ose sodi um about 2.4ng of sodi um
wo 20042928@l f at e; and about 2. 4ng of nmagnesi um BCEHESADE040538

[0010] The invention also relates to a conposition
conpri sing: about 40mg of a conpound HO OH 12. Ongy
of croscarnell ose sodi um about 2.4ng of sodium |l auryl
sul fate; and about 2.4ng of magnesium stearate. [0011]
The invention also relates to a conposition

conpri sing: about 0.4% by weight of a HO OH conpound
of structure:F;, and about 99.6% by wei ght of a 15
pharmaceutically acceptable carrier or vehicle.

[0012] The invention also relates to a conposition
conprising: about 4.2% by weight of a HO OH conpound
of St Yobtaf Tk iterachdA B RALGENAS ik DBy rbe)atFE LB PlrA BB FaNT | er  or
vehi ¢l Bliferdi@0Fc3hte, 16 EhsitalV R ik Q- ibh SIRPK GleBLef Hentitly; 2
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The inv nt| on eat| ng or
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conpr P¥led§- admi ni stering to a subject in need thereof
an effective anount of any of the pharnaceuti cal
conposi tions descr sivdakeseine NN The invention

rel,at @fe7f e AveIA RS bola bdigos BN UMkt Abut 1892 Mlombodl 0T @

compound ofy on
)

P-4
o NH F
Mel H\Q
F I
structure: F ; about 222, 2mg of microcrystalline cellulose; about

12.0mg of croscarmellose sodium; about 2.4mg of sodium lauryl sulfate; and about 2.4mg

of magnesium stearate.
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HO zCOH structure: F;, about 222.2ng of mcrocrystalline
cel l ul ose; about 12. 0ng of croscarnel |l ose sodi un
w@kwat2R46ing of sodium | auryl sul fate; and aboRCT/BS20a040538
10 of magnesium stearate. [0018] The invention also
relates to a conposition conprising: about 10ng of a
conpound HO pH ,stO 0, NH MeO of structure:F; about
213.2ng of mcrocrystalline cellul ose; about 12.0ng of
croscarmnel | ose sodi um about 2.4ng of sodium | auryl
sul fate; and about 2.4ng of nmagnesi um stearate.
[0019] The invention also relates to a conposition
conpri sing: about 20nmg of a conpound HO pH of
structure: F; about 203.2ng of mcrocrystalline
cel lul ose; about 12.0ng of croscarnell ose sodi um
about jo@syngin@ftiorsaRelicletiitd aasipysttiorscihpbi@tg Bibouai Dl ofdGbifound . 4N
of nagnesiUMbs earate. 5 [0020] The invention al so
relates to a ceonposition conprising: about 40ng of a
conpound HO pHef structure: ; about 183.2ng of
n1crocrystaII| @elfl ul ose; about 12.0ng of
croscarnelloseTig% about 2.4ng of sodium | auryl
sul fate; and ab nesi um st ear at e. [0021]
The i AVER¥Fon also rel g"‘?"é":ﬁm{z&‘g { B HTBEPI B bou
conpr %38 ef-crowierese v gbp 2. 48 o ispffum iyl guligR and ppopt 3 4mg
conpovuindgngfumsttaragct ur e: ; and about 99. 6% by wei ght of a
phas mpemint Ga@htibyalsasaaRd aablpaitiGicbhpri@ie: a6dut 208 bf £dogpounfi 0022
The inventien @ahso relates to a conposition
conprising: abgut 4.2% by weight of a H pH conpound of

structure: F; about 95.8 % by weight of a
pharnaceutlcal ptabl e carrier or vehicle.
[0023] The |nvq%g%q§3$lso rel ates to a conp03|t|on
conpr|5|ng fro ' 2% t o about "0 6,5 NH
Meo  YOPFBY wei ght of #°¥ dm%?W%*Wﬁ@?ﬁ?é°ﬁ and

from é%a(@a?f )Rogdlese saﬂa‘etutb%@%gbﬁﬁoqﬂmlwltsul%tﬁ ang about 2.4me

phar meftesttsiveakaate. accept abl e carrier or vehicle. [0024]
The | peRNtnt @Rntdn O rekt@lilc@iSposttion BmpNRilg okl b of § Jo8RnaNg OF
preventing quger or an

&
5

Me H

10 of structure: F ; about 183.2mg of microcrystalline cellulose; about
12.0mg of croscarmellose sodium; about 2.4mg of sodium lauryl sulfate; and about 2.4mg
of magnesium stearate.

[0011] The invention also relates to a composition comprising: about 0.4% by weight of a

\l;§ 0
g NH . F
Me! N\©\
O\@F |
compound of structure: F ; and about 99.6% by weight of a

15 pharmaceutically acceptable carrier or vehicle.
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5 inflammti on di sease, conprising admnistering to a
subject in need thereof an effective anbunt of a
wWeb@eneedeut i cal conposition conprising: about PETUST0#040538
conmpound of HR PH 12.0mg of croscarnel | ose sodi um
about 2.4nmg of sodiumlauryl sulfate; and about 2.4ngy
of magnesi um stearate. 10 [0025] The invention al so
relates to a nethod for treating or preventing cancer
or an inflanmmation di sease, conprising adm nistering
to a subject in need thereof an effective anmobunt of a
phar maceuti cal conposition conprising: about 10ng of a
compound of HQH structure: ; about 213.2ny of
m crocrystal line cellul ose; about 12. Ong of
croscarnel | ose sodi um about 2.4ng of sodium | auryl
sul f atoer2] TsievedibOtsb rel@esdrigonibbritiof conpEgHg RBAULATY S Eihtalae.
[ 0026] The i nventdeoorpral so relates to a nmethod for
treating or preventiyng cancer or an inflanmation
di sease, conprising &dninistering to a subject in need
thereof an effectlv%'ﬁquht of any of the
pharmaceutical conpo gm described herein. [0027]
Di scl osed herein, in[certain |Qstgggqgw s .a met hod
for treBTTNG 6 preventing ¢ERERT Sr XN HYT tammat ory
di seaBEmagypbrreragem@mi L ering to a subj ect in need
t her e 9p13F Thoinvertibrolse rel@@ g ctmpostibnrerteri@Ofmey appat2%dhephouiof  a
conmpound of conpound 1021: v Cempound 1021or a
pharmaceutically acceptable It thereof. In some 5
enbodi ments, conpound 1021 i'S¥Adni ni stered once daily.
I n sonme enbodi nent s, conpounﬁ 631 i s adm ni stered
twice daily. In some enbodi ne npound 1021 is

adn; nhos/.itqb%ﬁ&otfl‘&ﬁﬁmﬁhééf&%wr ddy.” T'n sore. chedi gent s,

t he t Lres tln ncer. In sone
e rrboglab(’ut 90(”’ Py W‘tlﬁt > He ace'dm@ 5P qet°ﬁneg°rfv% rCtat reating an

i nf | alffdlBf VVE’H’P‘S"E%‘@“ 9 apesy FPé“eét%?S FRTEAR & d net hod
conpr infanmatpeidisesss Stoprisingadmigdamdeavebied G2ded thereb effepiound
1021. anhoiint &@ prarmedAtEGCkom@tos compridity: sbai QA :CGKPPME €S

adm ni st er k go pharmaceutically acceptable salt of
conmpound 10271y Conpound 1021. In sone enbodi nents, the
met hod conpr es adntnlsterlng from about 40ng to
about 500ny, p of conpound 1021. In sone
enbodlnents hod conprises adm ni stering from
about 60 to bb da of conpound 1021. In
S0, G ment o, ¢ he HECRGE o Bebppe SU o

admi n ﬂlﬁné?fmsgmq“@mo%%wf Bimzef sedmipre il e prugdme day

of corfjremtim#@R®. | n sone enbodi nents, the nethod
conpr ioslesthadmwaﬁtemtésmgnteﬁamrmmrpr%mctﬂaeramw 400ny
per d ﬁxmngtuo@dls@@mgmdg Bhini CARPOUR 1 Qed therdoFln SRIT:

emhodi the thodmggm1£$sggma?n&n&%terlpg from
about f bout 300 % gcorrp und 1021. In
some enbodlnents t he nethod conpri ses adm ni stering
from about 50ng to about 200ny per zo day of conpound
1021. In sone enbodi nents, the nethod conprises

adm ni stering about 50ng per day of conpound 1021. In
some enbodi nents, the nethod conprises adm nistering
about 60ng per day of conmpound 1021. In sone

enbodi ments, the nmethod ef¥i ses admi ni stering about
70mg per day of conpound 1021. In sone enbodi nents,
the nethod conprises adm ni stering about 80ng per day
of conpound 1021. In sone enbodi nents, the nethod
conpri ses adm ni stering about 90ng per day of conpound
1021. I n sone enbodi nents, the nethod conprises

adm ni stering about 100ng per day of a 5 conpound
1021. In sone enbodi nents, the nethod conprises

adm ni stering about 110ng per day of conpound 1021. In
some enbodi ments, the method conprises admi nistering
about 120ng per day of conpound 1021. In some
enbodlnents the met hod conprlses adntnlsterlng about
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Me or a pharmaceutically acceptable salt thereof. In
some A'-4 /5,0 HO sNH Me0O enbodi nents, the nethod
weopniees conpound 1021: 20 enbodi ments, the PCT/US2009/040538
conmposition conprises a salt of conpound 1021: MO
In some enbodi nents, the conposition further
conprises a pharnaceutically acceptable carrier. In
some enbodi ments, the conposition conprises from about
40nmg to about 500ng of conpound 1021. In sone
enbodi nents, the conposition conprises from about 60ng
to about 500ngy of conpound 1021. In sone enbodi nents,
t he conposition conprises from about 80ng to about
500ng of conmpound 1021. In sone enbodi nents, the
conposition conprises from about 50ng to about 400ng
of conpoun 1. In sonme enbodi nents, the conposition
conpri ses frogjabout 50nmg to about 300mg 5 of conpound
1021. In so -%nbodlnents t he conposition conprises
from about 58 about 200nmg of conpound 1021. In
sone enbodl e conposi tion conprises about 50ng
of copp

oy R ” SR OHPOU B e 18 GOIPOST L 0N
onbod HER? §°S°W68°S&S§ﬁ%§bf gfﬁo%%dwgmnégf%gﬁw; My o

COnMpo B EESHP ftearzteny  sone mmomnEMS t he conposition
conpr [v8kTheireutibn ﬁ@w@hn@@ﬁﬁmwpmmﬂdm@ﬁﬂmwwiwmsone
€m0 dinhaifhten dided3 o iR Srhitisteanh tCQERRE inSQ8 thad N ey  of

CO”DOHRGM&Q%lﬂmpﬁmﬁ&&Edﬁﬁﬂﬁﬁbﬂﬁﬁ%&mmhbe conposi tion

conpr ound .10 o =Yo]
enbodkﬁﬁﬁmgmgn %e%%g%os t@ggg%nﬁﬁﬁrgéggﬁ iOng of

conmpound 1 In some enbodi nents, the conp03|t|on
conprises aRgly 120ng of conpound 1021. In sone

enbodi nent s, fheHcenp05|t|on conpri ses about 130ngy of
15 conpoundwed some enbodi ments, the conposition
conpri ses abo 1 of conpound 1021. In sone
enbodimemd s, t he conpe®kRIomng & erpEyselRs cdiley tbot 50Ny  Of
C ONPO i ghg dQrdstarmelidte BB bR DRAE bof Wik FauryilskiBle; GQBRQASHdd ON

coqprbgﬁ&%gggghwl75ng of conpound 1021 In sone
osition co t 20

C 0 lTp 0 LﬂHS{H&m&:Eantloxl also relg r?e 0a é:o alon comy Psmg anh;t lang%)g%chgpmfnlﬁrg n
conpri ses ab 250ng of 20 conpound 1021. In somne
enbodi nment s, g conposition conprises about 300ng of
conpound 1021.44W029] Disclosed herein, in certain
enbodi nent s, Mo K for treating a subject havi ng
cancer or an i ,ory di sease, conprising: (a)

fr om a@itre: 20Ny Ft O abouhmaﬂﬁﬂﬁMﬂ&hmmﬁﬂﬂw&mmeMHmNMD day
of  co MY RdostiigehiosE RBliunRarRN By BEE G sm«e ARGRRLAR e
salt 23 Jhl&h&as. and (b) instructions for

adm nistration of the conpound or a pharnmaceutically
acceptable salt thereof to a subject to treat cancer
or an inflanmmatory di sease. In sonme enbodi nents, the
kit conprises fromabout 50ng to about 200ngy of
conpound 1021: or a
pharmaceutically acceptable salt thereof. In sone
enbodi nents, the kit is a kit for treating a subject
havi ng cancer. I n sonme enbodi nents, the kit is a kit
for treating a subject ha¥n@®an inflanmatory di sease.
[0030] Disclosed herein, in certain instances, is a
conposition for treating or preventing 5 cancer or an
i nflammat ory di sease, conprising admnistering to a
subject in need thereof HQJO 7.7 O MeO from about
0.5ngy to about 500ng per day of conpound 1021: or a
pharmaceutically acceptable salt thereof; which is
adm nistered twi ce daily. | NCORPORATI ON BY REFERENCE
10 [0031] Al publications and patent applications
mentioned in this specification are herein

i ncorporated by reference to the sane extent as if
each |nd|V|duaI publlcatlon or patent application was




[0034] Figure 2 shows a graph of % Tunor growth

inhibition (%9d) in A375 Xenograft 25 m ce dosed
wGwgNrY4€D, 25ng/ kg BI D, 50nmg/ kg QD and 12. 5nRRYSBLLN40538

[0035] Figure 3 shows a graph of plasma concentration

(log nM agai nst pERK % inhibition in female nu/nu

mce i nplanted with Colo205 tunor cells. Mce were

given a single dose of 2.5, 5, 10, or 25 ng/kg.

[0036] Figure 4 shows a graph of plasma concentration

(ng/ L) against tinme (hours) in 5 humans after

adm nistration of a single dose 2ng (2 x I ng

capsules), 4ng (4 x Ing capsules) or 6ng (6 x | ny

capsul es). DETAI LED DESCRI PTI ON OF THE | NVENTI ON

[0037] The section headings used herein are for

or ganjoaa} Thoiaitionddss PIBSEs caMpbsiiorehthrigig@bdaEimg ofa drepoime

construed asol iofi ting the subject matter descri bed.

Al'l docunents,)or portions of docunments, cited in the

application i uding, wi thout [imtation, patents,

pat ent appllc P articles, books, nmanuals, and

treatises arewﬁéﬂ:q;jsxpressly |ncorporated by

reference in thar irety for any gse. Certain

Cheni &&F**f&r ni nol og U% °THT8§%H% REPHLE not ed,

t he u&%dmgpf crgrseaqiioe E We?tp%tmgf dipgn lauresh slipte; and alopt 3 gt not

i m t efthagneivthabaayg] , " "am ne,” "aryl,"” are

unsybgblof 1ht @entionf ﬂ@l@l&}s toASonkpSefioh chirigiglhbbouGldmgof a dotdimddes

Cl-C2, C1-C3q ou. Cl-C.. By way of exanple only, a

group designatsd as "Cl-C4" indicates that there are

one to four cBfpon atons in the moiety, i.e. groups
ontalnlng 1 GﬁWanFatont 2 carbon atoms, 3 carbon
atons or as 20 wel | as the ranges

Cl- 2 and Cl C3 of exanmple only, "Cl-C4

al kyl **tfFcat e that tﬂ%*@3 &f migparyyaljingogliyipseiabepty o

at ors 13-9me phgtescaphddesp sodiymy ehppt 2.4me af sodivmpipurylplfete lend ghops A fing s

sel ecovidgmbshumreaaroNg et hyl, ethyl, propyl, iso-propyl,
N- but yoba1) Thémveldiod a¥kb selat@Lachipbsitibn cordiRbing! abddLblalelby wkREV er

it appears hereing aununerical range such as "1 to 10"
refers to each integer in the given range; e.g., "1 to
10 carbon atons” that the group may have 1
carbon atom 2 25 cdr onB 3 carbon atons, 4
carbon atonms, 5 c Eégt 6 carbon atoms, 7 carbon
atons, 8 carbon ato r bon atons, or 10 carbon

at otrs CPYBRET e term " A anH‘dW"t”P&f’dét"‘t‘ﬁé‘r“W th the
car bophagyeagyiiratlacoptable Frrriedoevphidey e at t ached, forma 3- to
6- e [0 The@iehtiopdlse Blatésitd ¥GompositidtcorbkHiit: ah(ﬁfﬂi%my weighfod S t O
the follow ng stragctaares for conpounds of fornula I
AC:B O 0" NH O NHANH NH Conpounds of formula l

[0041] The terns "®Bfeeroatont or "hetero" as used
herei n, alone or indc ation, refer to an atom
other than carbon d?ﬁEgiii%1 Het er oat ons are may be
|ndependentl sel ect ro anDn oxygen, n|trogen

sul f uf°mPEPsE ous, 'silicon™ ?WlUWﬁEWH’fln but are
not | Pitimpsefesilypcqeitnble amigropyiicle. | errbodl ments in which
two or nore heteroatons are present, the 5 two or nore
het eroat ons can be the sane as each another, or sone
or all of the two or norerfet®r oat ons can each be
different fromthe others. [0042] The term "al kyl" as
used herein, alone or in conbination, refers to a
strai ght-chain or branched-chain saturated hydrocarbon
nmonor adi cal having fromone to about ten carbon atons,
or one to six carbon atons. Exanples include, but are
not limted to nmethyl, ethyl, n- Ici propyl,

I sopropyl, 2-methyl-I-propyl, 2-nethyl-2-propyl,
2-nmethyl -1 -butyl, 3-nethyl-1- butyl, 2-nethyl-3-butyl,
2,2-dimethyl -1-propyl, 2-nethyl-I-pentyl,

3-nethyl -I-pentyl, 4- nmethyl-I-pentyl,

2 met hyl - 2 pentyl 3- nethyl 2- pentyl
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[0046] The terns "hal oal kyl ", "hal oal kenyl " and
“hal oal | cynyl " as used herein, alone or in
we@ooehiteesé on, refer to al kyl, allcenyl and al kpeim/US2009/040538
groups respectively, as defined above, in which one or
nore hydrogen atons is replaced by fluorine, chlorine,
brom ne or iodine 15 atons, or conbi nations thereof.
In some enbodi ments two or nore hydrogen atons may be
repl aced wi th hal ogen atons that are the sanme as each
another (e.g. difluoronethyl); in other enbodi nents
two or nore hydrogen atons may be replaced wth
hal ogen atons that are not all the sanme as each ot her
(e.g. | -chloro-1 -fluoro-1 -iodoethyl). Non-limting
exanpl es of hal oal kyl groups are fl uoronethyl,
chl or post Thyihvedibdhisbicl@atcdipbsitionforipsing: 23 adoht D% tolaBd g
exanpl e of a hal oal kenyl gmQupui s bronoet henyl. A
non-1inmting exanple of a halgal kynyl group is

chl oroet hynyl . [0047] The te "carbon chai n" as used
herein, alone or in conbinatid®% r *fers to any al kyl,
al kenyl , al kynyl het er oal ky1 aI kenyl or

group, which is AT c clic, or

heteroalky any
conbi ha{‘tbP'Bﬂg‘{%‘e‘i‘”e‘lﬁ”l‘“d ofisifucifie ¢ hal n i s ff°ma‘r°“t38/r P nker
and tHaw9@@%ke@ﬂévﬁem@e@@weﬁem&wmzsmw@we rings as part
of t h@oBOheintaiokdsomrigss tof a@rethqd fr {FEBES prefknticgrhneabrat | Ng

chai n inhﬁ‘i;@tohdiseﬁdq@mplﬁlh@hrﬂmsteﬁﬁkl td/a stibfe& inWeb@ Berdod 10 SRCLGAT DON
at ons en ring
and ng% b%ﬁ ,mandguﬁgsgg?%gﬁgg%&g%g&botf%ﬁ9%¥ t he
ring(s) are t equivalent in length, the shorter

di stance shal{p be used in determ ning the chain

l ength. If th%mcpakn contains heteroatons as part of

t he backbon¥¢ atons are not cal cul ated as part
of the carbon F in | ength. [0048] The term

"cycl smitkey| " aS§ used shept@23ms dngneysaline cdiulgoaboit nat | on

r ef er 82.6n@ofaroSdhdlssab@th; abbiy tnf RS MurGeE; ald to@ b.ahd NQ,
cont abfMaAsivi ki@t hree to about fifteen ring carbon

at %TB 9;5] 'lfhg lgmu glh&%? r%lat%jg) %tholtﬁ'olr &e@tﬂg gr pxgvgntl gactrmlge? %O ﬁt ons,

oug Ml non- r % cgr at ons
as su bs e nsfea§e °(°3p“§mg %f‘ﬁe“’i’g&/’c‘f o3} f‘“&ﬁff et RS er it
ap pea?@mﬁ%fﬁ é}afﬁlacelacalfamswf°eammam@@t Yagdf 2 gpapougdat O
cycloalkyl:ZE?*"Cs 6 cycloal kyl ", neans that the

cycl oal I cyl oup may consi st of 3 carbon atons, 4
carbon ato §4carbon atoms or 6 carbon atons, i.e.

IS cycloprqmy gyel obutyl, cycl opentyl or cyclohepty,
al t hough t he S definition also 5 covers the

;’3‘;};{ ARG ofn ehe t e(re goutgmlé@@ucmm iR Re; BBt
'12(6% ofrc gm dosesBurg ey } sodlum?ﬂul'y1 S‘ﬂ anqcbogg%ngf used

fused, |dged a splro radrear

cyd 0§FW?VPmﬁﬁV contain fromtwo to four fused rings
wher e [0928iThe ipvaggioncpfso relptes dpcaimatiad for freafingor pryveritingzehokey ér 2 | ng, and
t he otnfirgmationdiieasd @igtisingaiinigSeriNghoya sidRct Rlnée@ Yddof a6 effective

het er ey bty of R pRARetcal coRfbifhatBMMtie Or any

conbi nation thereof. Exanples include, but are not
limted to cyclopropyl, cyclopentyl, 10 cycl ohexyl,
decal i nyl, and bicyclo [2.2.1] heptyl and adamantyl

ring systens. |Illustratie7eanpl es include, but are
not limted to the followng noieties: , and the
like. I'n one enbodinent, the "cycloallcyl" is

substituted. Unl ess otherw se indicated, the
"cycloallcyl™ is unsubstititued. 15 [0049] The terns
"non-aromati ¢ heterocyclyr and "heteroalicyclyl" as
used herein, alone or in conbination, refer to a
saturated, partially unsaturated, or fully unsaturated
nonaromati c ring nonoradicals containing fromthree to
about twenty ring atons, where one or nore of the ring
atons are an atom ot her than carbon, independently
selected fron1anDng oxygen, n|trogen sulfur

[T o I e e 1. . o L,



and the like. [0050] The terns also include all ring
fornms of the carbohydrates, including but not limted
W@ p0vhz92eonosacchari des, the di sacchari des andP@hES2009/040538
ol i gosacchari des. In one enbodi ment, 20 the
"non-aromati c heterocyclyl” or "heteroalicyclyl"” is
substituted. Unless otherw se indicated, the
"non-aromati c heterocyclyl" or "heteroalicyclyl" is
unsubstititued. [0051] The term"aryl" as used herein,
al one or in conmbination, refers to an aromatic
hydr ocarbon radi cal of six to about twenty ring carbon
atons, and includes fused and non-fused aryl rings. A
fused aryl ring radical contains fromtw to four
fused rings where the 25 ring of attachnment is an aryl
ring, [oeamobidcibsed hakih) @iceriain Glitanéed 14 Qunettod fogjsatitgmyprdv@tirgkaney/ Cl i C,
het er gGyisdanmatory s brhising AGHiBcAHR foQ BRBfed: & nddd theftBi)from
conbi &@Lh(ﬂl@mmﬁ%&&& or datle L B8 Found blGmpbRE y@r yl i ncl udes
fused apd_non- fusedprlngs containing fromsix to about
t wel veo wcarbon atons, as well as those containing
from six ,t ten ring carbon atonms. A
non- I|n1t| Ie of a single ring aryl group
i ncl udes phen a fused ring aryl group includes
napht hyl , m@wph@nanmhﬂewythQHWhWb%ehW@?ﬁhzukenyl; and
a nﬂnuﬂuﬁﬁd&hhmammm1gmammmﬁnﬁ&uﬂemm&&ahmmmhm In one
enbodigpdie10t RGumirdtedd tw cécﬁ.ly&waﬁsamt,a&m cofBh@ 851 is
ot her ﬁterle(ﬂgee%q.p Heg day. sgme 0X1ments|tlr¢é mgpa%ggsthos %o} eﬁgg

[0052 roaryl erern one

in coRBRFAE PBHOHEERT b qegoddit mﬁ‘lh"gﬁ"éi’eiatt‘,‘g AHBFEET cal s

cont apipesh gl sgute oD the fapthpdcompyises pisinis teiogeemeynds | et al

ring af where one or 10 nore of the ring atoms is

a heteroatqgﬁfn ependent |y sel ected from anong oxygen,
|F

ni trogen phosphorous, silicon, selenium and
tin but not ed to these atons and with the

Pr QY SOt Bakmtol® T if\oheRfoiftind], il LOMB HHRS adiei Ggptain
two adjacent 0 or S atons. In emjgdinents in whiich two
or nore heteroatons are presentro .pe rlng, the two
or nore heteroatons can be the sanﬁmﬁéi h anot her,

or sone or all of the two or nore h ms 15 can
each be different fromthe others. tern1heteroary|
i ncl udemadyisibcheentrtle nbefcdmeediotiet er Garyd 2r adi o ans

havi nembadimeht€ &8 inetiod@mptied @mkistragiom Bbbet 40nidBhdeh@igpar vl

al so iia@@c%@tﬁd fouse s!,m@momms &ugeﬁ,dd D& AakS: AV ng

fromfiy t ring .at meH
as t hgbgeﬁﬁg\% |abr(1’99?6m%?nv$¥(¥ ouned 1gzt1 %tso en mfreﬁf a r| ng
at &hs ©UB5H m8 o et 88%‘&?“’9* SoGpesers ay@é‘ﬂ‘“‘ﬁ‘é‘

car boPPmatmsefinspts, te préedeprapripspadmiipeas frog ghoy Simg r?-avorltﬂpm ng
exany beeday ¢fia compiuaiaf@h@ung t0QU P s¢2@ embadimdate; thanéttatloeglisd 0 a
par enbdmiBier@g Hdnfibodi 58m@sWouDIooniglps ddy 3 cbpBun@ 109N some

( imd %Q&megts )ﬁL metﬂoyao Qldémxtgnngﬂom amtq@%q)(l aBd%t ZM

E: Eore 0 le coan%c? 1t0£1 mo‘g&;%odlmenty t;h!'e meﬁmc{oc U 1msten¥ga ut

substf@%?%ﬁWVFﬁmﬁﬁvi%r {ry %ﬁ?%ﬁﬁ”&?bns and/ or
any opdmigjstring oyt 0mg predarqf @&Pmﬂé 021 /1(1 Spwehbdlhewéke@atwll

radi cal may contain fromtw to four fused rings where
the ring of attachnent i stegf-B&teroaromatic ring and
the other individual rings may be 25 alicyclic,
heterocyclic, aromatic, heteroaromatic or any

conbi nation thereof. A non-limting exanple of a
single ring heteroaryl group includes pyridyl; fused
ring heteroaryl groups include benzi m dazol yl,

qui nolinyl, acridinyl; and a non-fused bi-heteroaryl
group includes bipyridinyl. Further exanples of
heteroaryls include, without limtation, furanyl,

t hi enyl, oxazolyl, acridinyl, phenazinyl,
benzi m dazol yl, benzofuranyl, benzoxazolyl, 30
benzothlazolyl benzothlarllazolyl benzothlophenyl
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or condition. The result can be reduction and/or
all eviation of the signs, synptons, or causes of a
waele@easze4s or any ot her desired alteration of aPCT/US2009/040538
bi ol ogi cal system For exanple, an 15 "effective
anmount” for therapeutic uses is the anmount of the
conposition conprising a conpound as di scl osed herein
required to provide a clinically significant decrease
in a disease. An appropriate "effective" anpunt in any
i ndi vi dual case may be determ ned using techni ques,
such as a dose escal ation study. [0057] The term
"pharnaceutical ly acceptabl e" as used herein, refers
to a material, such as 20 a carrier or diluent, which
does not abrogate the biological activity or
pr Op € boknhrBS adirfinistedihg ab6® PE ptAA G of ch@B@itid 1008 On a4 e@bddimerdsek | S
rel at ek &ms}@@msis@mg IberB80mg Sef\By JFBEduAdab21 FBYmdO €

adm an%s f:..:..iﬁzg th@&omgg g,g@ng amuua&wm dwm,gnd 1021,

undes ects. ng.in a

act 1,
del ot AP TPTHR P POIFY Ko “episChes et IRE P &or 1 he
conbo@??$¥ﬂW%H¥%Mﬁqﬂvﬁm?%¢§m@HﬂFﬁPﬁ@&mm?BP@dB%}wWhe
t er m Bepdraef neeeut 1023 i somompdigedtsj tipmethodganprisssadinifisteringi N,

r ef er shodt 2ordg por d oO@ind ek h 021, BiGdnie WibodiadiiR @ Réhod @ﬁﬁﬂs@nal Iy
m xed ad\mnls@fmgsbodt @aﬁgtperqg%f PR RS £ e kdnfe hbbdimeRtE GERLRP | €
chem C & anses aé osp G n abbut §4ng %%’ of coxnp IDOZ[] %tsorlle Ietgﬂo&ngeqw to

carriers Zers i g?a%ents

s ué"pef‘i‘ﬂ‘i“ﬂ’@“ "é"“‘“‘ftﬂﬁ“% h‘ls‘?ﬂf P?i&aéﬁ g P°"3 o

exci ppebprinents, eﬂﬂgﬂWW%%”@@Pﬁﬁm%%TWV@%W”&§°%§@ﬂmhere|n

r ef er 21 o sone brabbdingeats, jhe metd @xprises sindiserpgdbonc9pmoerda st 30 or
agent sombdusit 0 ACsbrhd elnBbkiiBents/ IR methtia Gimp@EsAdnii@Rrid@ bbod 290@gPOUN
I nto &al'& c(gﬂ)outui 1§ﬁ Li@s%me Jngcgﬁlmts tﬂ-enlﬁthctd%&njalsesqgthmteﬁ&g’ " oas

usgd ngm%mﬂaogwmmFﬁ nmol ecul e such as a conpound,
me" ac va ‘or or a hornone nodul at or

vvh i ch Mﬁ%ﬁ‘i‘&‘é‘g“"f‘ﬁé‘ o FRPPERFOy o 2 %l‘f‘i’&f“ﬁ‘é‘f“‘ el e or the
act i vpomyrisipg ffoal alpopt @@npptiaspouisiPme per def (fo@pJundiE: t er m
anta Qﬂigz as used herein, refers to a nol ecul e

such as a drug, an enzyme inhibitor, or a
hor none \EtL whi ch di m ni shes, or prevents the
action of amgther~nol ecule or the activity of a

receptor sit'e. [OOGQ?*#%%W@@WHw$ﬁﬁﬁﬂﬁﬁﬁéﬂ¥*@alIy
acceptabl e salt" as used herein,, i udes salts that
retain 5 the biological ef f ect i vere ese~af ,the free

aci ds and bases of the specified co d that are
not biologically or otherw se undesir e. npounds
descr pibedimepts the pripsdcenmiseaeoioppind 1GE basi ¢ Or oups - Bnhe

t her efndpdinenm the togpeiton wimbhiesa Yy ofofmpandigztber of i nor ganic
or org bases, and inorganic and organic acids, to
form ~g%§§ ceuilcally acceptabl e salt. Exanpl es of
phar maceutq \g;fcceptable salts include those salts
prepared by fon of the conpounds to descri bed
herein wi th & m ner&kmotmbotingasihcco@miitihn Drthe@bmpkiROr gani
bia\se pHSchEdRstiGafy abcSptable EalrietChh R@e RBRANBALthe Bfigodtoddoprisedfidmdat e,
algin

SR i e T L R
butyn- 1, 4-di oate, canphorate, canphorsul fonate,
caproate, capryl ate, chl ors%d@38, chl orobenzoat e,
chloride, citrate, cycl opentanepropi onate, decanoate,
di gl uconat e, di hydrogenphosphate, dinitrobenzoate,
dodecyl sul fate, ethanesul fonate, formate, fumarate, 15
gl ucohept anoat e, gl ycerophosphate, gl ycol ate,
hem sul f at e, heptanoate, hexanoate, hexynel, 6-di oat e,
hydr oxybenzoat e, 7-hydroxybutyrate, hydrochl ori de,
hydr obr om de, hydroi odi de, 2-hydroxyet hanesul f onat e,

i odi de, isobutyrate, |actate, nal eate, nal onate,

nmet hanesul f onat e, nmandel ate. net aphosphate,

nmet hanesul f onat e, net hoxybenzoate, nethyl benzoate,
nnnohydrogenphosphate 1 napthalenesulfonate

. L .



20y is 1, Br, d, CF3, Cl1-C3 al kyl, C2-C3 al kenyl,

C2-C3 al l cynyl, cycl opropyl, Owe, OEt, SMe, phenyl or
woHeG09/19¢6 e Het is a 5- to 10- menbered nono- BET/US2009/040538

bi cyclic heterocyclic group, which group is saturated,

olefinic, or aromatic, containing 1-5 ring heteroatons

sel ected i ndependently fromN, 0, and S; where all

said phenyl or Het groups are optionally substituted

with F, d, Br, |, acetyl, 25methyl, CN, NO2, CO2H,

Cl-C3 al kyl, Cl1-C3 al koxy, C1-C3Cl-C3 al kyl- C(=S)-

Cl-C3 al koxy-C(-S)-, G -C3 al kyl-C(=0)0-, C1-C3

al kyl -0-(C=0)-, G -C3 alkylC(=0)NH, C1-C3

al kyl -C(=NH)NH, CI-C3 al kyl -NH(C=0)-, di-Cl-C3

al kyl -N(G-0)-, G-C3 alkyl-C(=O NG -C3 alkyl)-, Ci1-C3

al ky| eofopris€ rahiNibbut @ig tb bt 5ooad oDdwBHolYI [1021. Bl sbmeS@odimemsiitay | |,

et Nyl combehsitidardoniphiskelilom abBR Shme B God BIORPIH bomBiuU PSS, 1666:Ee

Opt I O%D(Llyené Hp&&fyo&iﬂ)}l goglpr%%\ﬁ%[ﬁ zlﬂou g to abouh4()@tllé of &)ﬁ{)oqmnEt hyl

rou re one or
0ot ey, s T o 0ol
Cl- fczsofawnrewdw%’slln e pydigesss, thesamrogioppmprises frygabout Peng (g
al kengybout 2082z o O@mppldd ¢§21 Jd someghimdipdnts, thrprmpasitidnseniptiset oyt
pheny bomg O(cémbovadl 0f) - I komOdnbédinedtsdthexbiipgdition @thpricss 2660 @mEd- C4
al kyl lompaamsﬁ 1SR eblbodiknké] the céMpls@i¥bompmit B! Addor @l kenyl ,
al | Cy%}é o Rl‘&ﬂeyelm%%%%m%{g%lus’r% p9 JuySOrﬁéjok?St i tuted

vv|t stituents sel ect ent fromF,
fompqund la_l In sm 09‘5‘?{‘8 smonrﬁ)rixp"lﬁs (bl (1 and

t Fifl H’B‘P‘H?Fé?zﬁ)}‘} some embogigpry, %F“@G‘“%CRW cspheyt 10mect) g koxy
gr oup smadusic 0203 qombchlylensubgtmp@smm@dnmet douQOHB Of
(I:HZC&BnpouﬁdQ@I ilﬁsoﬁembo@xentsﬂleaompﬁiu&x cot&-lﬁs abdut ldomgﬁ e, Ari,
Ar 2 ? Eotmﬁ{ug’a mz\m,esme embodifbats] c@&osf;& oallga;el &PBROAl | Y
Su LT u or

l? dq 02\{\/I In some emgodlme sg.ﬁ)e aomgfs&mﬂ rﬁnwy :a!boum| 4(§]mr§ ‘of

di al | cy an no gr oup, sal no_grou

conpr FEPHY P4kdn epeepdmpisy e Wﬁ*wweﬁwwavgafe

i dent pogadunddp21 ﬁ’b@ﬂmq cgteodimprisethe;comppsitignj copgisegpbe@Bl7 @B ol ani no
al kyl cogppanii921. 15GRe embpdigrers the@ompGition i@y ekt 200mzgf  Whi ch

| S Satdhpdhdahl. HiBmbbiiatrithe ciiposAibibitkilcCaboutBigat Ni Ng 1- 3

ring Q,%Lo%ﬁd%ztx QI'%&EL&&&%%‘M&RWM oul 0BT 0, and
S, optlon ozYSU bstituted wth 1-3 substituents
"n ef

selece endentlyfromF a, o4, OC1C3aIkyI)
OCH3, bRjipentesfyg iy for reating p ydiectiRYineCE3, ~ and
a 5- n@n@@r@@ﬂmwe@es mrém@@y@rnla@ut@mmbqwmnmw ng
1-4 ring heteroat g Iect ed i ndependently fromN, O,
20and S; Rla is h optlonally substituted with
1-3 fluorine atons o orine atons, or with OH,
cycl opropoxy, or Cl- I y, Wwhere sai d

cycl opw ofsemeyngi0gup or tHe Cl - C3raghaayppeutiody weeptedle sayf sai d
Ci 25 Cheravk, k0 ¥y ingticOd{Oir aduii@str@ipr of G¢xerhgoyhd 6rld Piadmadewiita8l W t h
one  hydadh@biealieredTBla EBY to BdaQbber or iEhadbbRNRisdle/ m e al Ky
grou pgmanIlentL the ﬁ@lmq;nsg Eom%ut%ulé%you@&ﬁlg &Q%&uﬂpﬂaﬁl | y

further substituted wth a second OH group; Ribis
CH(CH3)-C1-3 al kyl or C3-C6 cycl oal kyl, said al kyl and
cycl oal kyl groups optionally substitut ed with 1-3
substituents sel ected i ndependently fromF, d, Br, I,
OH, OCH3, and CN; Ric is (CH2)60,6R ; where 30mis O
or 1; and where when mi g=0% is 1 or 2; when mis 1,
nis 2 or 3; R is Cl-C6 al kyl, optionally
substituted with 1-3 substituents sel ected

i ndependently fromF, d, OH OCH3, OCH2CH3, and C3-C6
cycloalkyl; Rdis C(A)(NXB)-; where Bis Hor Cl.4

al kyl, optionally substituted with one or two CH
groups; 5A and A" are independently H or Cl.4 alkyl,
optionally substituted with one or two OH groups; or
A and A", together with the carbon atomto which they
are attached, forma 3- to 6- nenber saturated ring; e
is 10 R2-6 (CF1l2)g- Rie where



gis 1 or 2; RR and R3 are each independently, H, F,

a, Br, CH3, CH2F, CHF2, CF3 OCH3, 150CH2F, OCHF2,
wo@gRg/12eshyl , n-propyl, isopropyl, cyclopropylPCT/US2009/040538

i sobutyl, sec-butyl, tert-butyl or nethylsulfonyl;

R4 is H F, d, Br, CH3, CH2F, CHF2, CF3 OCH3, OCH2F,

OCHF2, OCF3, ethyl, n-propyl, isopropyl, cyclopropyl,

i sobutyl, sec-butyl, tert-butyl, nethylsulfonyl,

nitro, acetam do, am dinyl, cyano, carbanoyl,

met hyl car banoyl , 20di net hyl car banoyl ,

1, 3, 4- oxadi azol - 2-yl, 5-nethyl-1, 3, 4- oxadi azol,

1, 3, 4-thiadiazol, 5-nethyl-1, 3, 4-thiadiazol

1Htetrazolyl, N-norpholyl carbonyl am no,

Nmor phol yl sul fonyl and N-pyrrolidinyl carbonyl am no;

R3 is Hro C or nethyl; R6is H F, C or nethyl;

25An '% ,ﬁ,{w Art where U and V are, i ndependent |y,

N, CR2 orwe R2, R3 and Rs are, independently, H,

F, d, Br, F, CHF2, CF3 OCH3, OCH2F, OCHF2,

CI:FS et hyl ,F n- pr opydp,hanbasngiyalbpydpkablﬂy@he@‘gfﬂwlyd ,

I SObUtybbdimeStE Ge Bt a\kit for teifid asibjddt Waving cAGE tidsbhedfAyodimitsdieny | |

CYanOy LAkt méasuwgathwg &%m lilsease

di met r.ba oxad
5. rret %ﬁ% se%e%&‘m d:Fl‘%l%lél , 18 icognpozfuon g)y ehtm or grevo tlg
2 ot A °1msthﬂf? dHtay 61?%71% S B

N- nmor phol yl car bonyl am no, N nor phol y[l,é' I ogyl

N- pyrrolidinyl carbonyl am no, and nethyls

and R6 are, independently, H F, d or @@2 IS
ER7 8 10Ar2 where t he dashed | i ne repreysen

al terﬁ‘é‘ﬁb‘(}‘bosf"éPﬂﬁYts?O%%‘ﬁa’bﬁfig’m?°8‘fdl?ZFTe second ring

doubl & 2plgredceutipyly agoeptatle salt theyeof, hich isjefiministergghyicgdslyy e 15when U
is -0- or -S, Vis -CHs, -CC=o0or -N=;, when Uis -N
=, Vis -CH, -CCiNcOrRPORATION BY REFERENGE Or net hyl; 128
is I(H [Oaﬁﬁ'{lﬁ)mhgi@ons Lpphchionﬁmngned nAﬂl&pémﬁcatBZare 1%1@189 Ar3

wher e | S

i ndep mooa)oratfdl bg;lljf:et"grce t?__ € saﬁxe extent as 19 ea%hﬁn%wduz.ggbh(fgﬂ é) Zfiténf

addi t FPB‘I‘fat’t“bwaf esitieply "i“‘HI‘dEVi‘dt‘fH%m"g"f"ffé?Pc freereerifs oF ietehe
groups G R X, Y and Z, additional substitutions

whi ch coul d be mwommwalymﬁmmms skill in the
chem @adz) Ak veDBRkeI T q:e intehtGmdre s@ foktBwith ptich 6 lil iktQhenddd 006 5]
In so msemg'uﬁﬁﬁ%&ng olét&%eaiuﬁsVaﬁﬂth%es Qﬁ}%‘éﬂesgrﬁéveﬁhm?&ﬁmound

g];'fb]:) 8 Lenyt ed Jay’ r ence to% g’llcfwmg ?c:tlmli:% ﬁ%cnpuon at sgta {& 1{lustra‘1ve

enbod F”i‘i’é‘h‘t‘%‘? ‘“Ghic‘s‘he@?'fc‘mesl°ﬂh°§‘8f?§°“é’ﬁ%m A e Eoompegne

i nventpors grehi des a conpound of formula |, where Gis
R e [R033] Figole € showsiglphs dRhverpge Atnbr volule 2paif tinfABys) id el UT t her

or  adghiplaktRad A3@INAREHmARHILBDS Cofon TidhotWas 1 BpidbRhetd FuméRoT- Ri d

or Rl S
Sjtycoi ?} ec£r11§‘ gdﬁce g%le It oa%l%\(?%n%%@?ne&nt S, Q|nc§,mR| b.
I n fu I;

"additional enbodinents, Gis Ric. In

f ur t h&P34Lieums & thpysia AP P " T e @O TR ikikition fo""’T@U jnd3713Xepoerafty

f urt heice dored YoielkstADAATm/keBih Febi/kerdiptand 12.6gkgBIRj c. | n
further or additional enbodi nents, Gis Ari, Ar2 or
Ar3. In further or additional enbodinents, Gis Ari.
In further or additional enbodinents, Gis Ar2. In
further or additional entredifmnts, Gis Ar3 [0066] In
some enbodi nents, Zis H |In sone enbodinents, Zis F.
In sonme enbodi nents, Xis F. In some enbodi nents, Xis
C. In sone enmbodi nents, Xis CH3. |In some




10 enbodi nents, X is CH2OH In sone enbodi nents, Xis

CH2F. I n sone enbodi nents, Xis CHF2. In sone
wepipodraent s, Xis CF3. In sone enbodi nents, XiBCFUSI009/040538

or CH3. [0067] In some enbodinents, Gis G or &, Xis

F, d, or CH3; Yis I, Br, d, CF3, Cl-C3 allcyl,

phenyl , pyridyl, pyrrolyl, pyrazolyl, said phenyl,

pyridyl, pyrrolyl, and pyrazolyl groups optionally

substituted with F, d, Br, |, acetyl, nethyl, CN,

NC2, CO2H, G -C3 alkyl, 15 G -C3 al koxy, Cl1-C3

al kyl -C(=0)-, C1-C3 alkyl-C(=S)-, G -C3 al koxy-C(=S)-

G -C3 alkyl- G-C3C1-C3 al kyl -C(=0)NH, G -C3

al kyl -C(=NH)NH-, G -C3 al kyl-NH(C=0)-, di-G -C3

al kyl -N-(C=0)-, C1-C3 al kyl-C(=0)N(Ci -C3 al kyl) -,

a - C3[ow5]kp)gum 5pevid ) griyirlof plasina bohdedtrhtidDlop A@tagaipdt pERENYD Z 1S H

or : miuﬁtlogHE’etntl@r[Wn@xﬁwe%%LtMv&ﬁ‘@dloZ@Mlm Saeﬁetias G ] or

02, and R |0§2;:5 15]“,25 C4 al kyl or Cl1-C4 al koxy, said

C1- C4m§} roup e

Sai d @36&"5?%“529 P&fa}sﬂ“asmeﬂgﬁtgﬁg?m@ffsﬁ%“%% Mhth
d,s daﬂismf@rradrwnlzwaﬂqglﬁd%}ﬁls & imgsprsules)fimg (43 hag
enbodmmm‘sﬁmieixlsng@bsum &, and Ris H F, d, Ci1-4
al kyl, met hoxy, ethoxy, or 2-nmethoxy- ethoxy [0068] In

sone_enbodi m%ﬁm@nﬁ&ﬁbﬂ&ﬁbﬁﬁ@m@ﬁﬂﬂ@@t hyl. In

furth d|1|onal
%7%36%&1_ Eﬁéj)erem areq'!)r r(;r%ﬁntzélbnal %s nﬁl and are noé to

f u r‘°t h Beongpedanlimitiggig sl‘bb"ﬁé?““edr%%’&’i ‘Nbdﬁ‘i?‘?e“ @ Rogons o
( CH3) $oxpmeppettpdin thtappfieatqp includingpyithow lipjtajiog, patents, pateniyr 3 gnd
Xi s Fapplicaiofs 4ttt bokQmangetiChhd tieatistdre herphlp exgliesipindogoratédby S
( CH3) 2bufobl2 GlindNg - GlyBdpose. Where n is 1,

, OF 3 8 Epep,g@,g,};mh{gp069] In some enbodi nent s, & is
-plp ol . 4- |per|dyl
In T UPH] eé“%?%ﬁ?ff’%%?“ér?ﬁﬁ f'%s e phol yl ,
1- pi p'&\*?'ﬁ%*yla‘kﬂ PiBe e FHEY %0 [ 0070] In sone
enb odif8imsgsed i@ein. - F@ﬂal“dewﬂé?z CF@BC CifRix-cpy wiRiotpxample ¢uly, sAr 2 or
Ar 3 apohp Ksignatkd as Ch-C." Ddicatcitidt theteare 6ru fotfdnefirbed htonghalietmioiety a |
enbodi, J@ﬁf;s%@ntaﬁn& Bearbin@om, Reabon aB.an 3 calBbrhtom$dL 4 caPbnlatomdNs2 OF
Al' §0 2$ellI assthJ:ran 1tC; 915 C%@q’gwa 01l e§aml>le 0n§r "C éjalkyl' gf%ates OI'

odi.ment

aI |
I S R thﬁ%/ eonﬁlo Iour cﬁo%atomhtln the gk'&ngroupAr 2the aﬁ(y '&Fogp is ss{ecte&q
o Gt pefsis. ol o s gt o, FPRCI- AR 7 1 H
or F [Md@F&]it afpemrsheming dramericp ranaehekib e bin 41" reforviycadh inemerticsthe G | s
Ri 0, RidrangRicl, "1 Ri10karbdrlatems" Béahs thatle grovnaydang 1 aboh aldmj 5 F,
25 Clastbethiomd, B Yabboromd cafbbh adbnd DoMon a9, Eharboh atbeth, Arhrbf |
grouF’a&%c&r{Lﬁat& 9%bo t&¥|orf§9akb§ Yomp Of said Cl- 04

u t1.0na
2! KOyl AR SR ATRLLL DSt od M 4D Fu L o OO,
Ri ga, 2 RiS; mampesatupledying [Rgs gsed bagin, refgps o thyfollgyring stegpipgesfor j 5 H,
F, O comBundsyf foehuley| | et hoxy, et hoxy, or 2-

met hoxy- et hoxy 072] errb nts, Gis Rh;
and Z is F. Bther grbodl ments, Gis
Ri o where RIO |gS ,~§HH «ﬁmj Y #EuBr, |, CF3, or

CH3 I n sone errbod+-rrents Lis Rb toawkd Zis F. In
further or additional oeﬁﬂaﬁahlonﬂmmsn Gis Rb, Zis F,
and Ris H F, or OCH3. In further or additional
enbodi nents, Gis R b, ZPs22 Ris H F, or OCH3, and
Xis For CH3. In further or additional enbodi nents, G
is Rb, ZisF, Ris H F, or OCH3, Xis F or C113 and
Yis Br, | or CH3. In further or additional

enbodi nents, Gis R b where Ribis C3- C6 cycloallcyl.
In further or additional enbodinments, Gis R b where
Ribis substituted C3-C6 15 cycloal kyl. In further or
addi ti onal enbodinments, Gis R b where Ribis
unsubstituted C3-C6 cycloal kyl. In further or
addi ti onal enbodinents, Gis R b where Ribis
unsubstituted C3-C6 cycloallcyl and Ris H In further
or additional enbodinents, Gis Rlb vvhere Rbis

F A/



in Bis in the Rconfiguration, which is substantially
free of the Sisoner. In further or additiona
weeodearent s, the invention provides a conposikB¢DES2009/040538
conprising a conmpound of forrmula I, where Gis Rid
where Rid is C(A)(A) is C-Cé6cycloallcyl and Bis 2, 3-
10 di hydroxypropyl, in which the chiral carbon in Bis
in the R configuration, which is substantially free of
the Sisonmer. In further or additional enbodinents,
the invention provides a conposition conprising a
conpound of formula |, where Gis Rid where Rid is
C(A)(A) is C-C6 cycloalkyl and B is
3, 4-di hydroxybutyl, in which the chiral carbon in Bis
in the R configuration, which is substantially free of
t he  Sjod4sjom@erms "hdferohtbbitof TBteroDds usdihehkib, iioma arlin chdbbiretwh et trent s,

the i M@H Bﬂlepﬂan vV dr Q,raﬁge@ HQtQJm:QsSa}etrdaﬂ)@ inGepdiAWbtly SheblE 2
co npog\ 8l gfg{n:gﬁoga], }e{gg Foul3 e ﬁgnqlmm% fuddoh TS
g( g) 8"21 "°81’“°“§ ‘“4”‘“8‘ ‘Fﬁ° °<5|‘|r’“‘c’)“>’<he are B ch
t he’ chP P%P’%"&PE%?? o4 e g sqme ag epch t“PfE“ ] s?i‘tiﬁ‘f“r @ﬁﬂ"l‘ giePawre
Whi C hhetegat@ns keg taghrbe lifidrantyfioth thethesf t he R i somer. In

f ur t h@ba2)0me el clind i £ Bsad he@iRlaIGE b EdahEnatioh, Rersitd Wé@IFhtICRIA or

provi %&e@ch&mgam;&o@aﬁommmmﬁ@msn@mum caftbn

fOOF g| ‘ c(o;ams Lo onV\(Pf( %1 ﬁtamBB'mngﬂ mc%deeb ot ht%]teg tg mgﬂ Myf‘ )l s

oXYpr.o
5 PR Pl g 2 |“ﬁ“"%2 PP %yf"*f bl e
conf i b &mpleyh3-bupth-dimethel-1otepyd 2-mei}- bepty). Spmedd- l-pptihe R
i S ONEmethyl-Fperfty 12 frfatlyi-2-pantyliehabihili2 @emgy], 4-estiyicehientsb A.2-gimetliyRle
| NV €Nty B3y 101, PethGIQHRASHt106bv6 0 P Suly§ 1, Bpe@tpNPOUNd
Of f Ofs&w:'tyﬁnek t}i"@eﬁrmﬁyl (al he§y1 B&d%nmcgl%m& bl éheﬁfd&t&@d i s

CM(cl“;gal lélXta anq mbalr i - i n which
th o‘n i uraH on,

whi ¢ h 'Fyé ‘%‘B@i‘ ﬁﬁ”&“i”‘éf%‘fy‘“’? ?"%*8‘ °6‘r°“P‘Hé’°“F22 ST OBR f‘“"°"[ 0079]
| n f uptentsehroareyp ateysFicatiopstons ord dhoritome it e ex@dimgnt e (plkgfer e

Ri d | 8 subfirited Ahless @heisCihdipedonybikyl” ismnshbstitielder or

addi t joes3Pdhe GRBAMRALShoreks alofe of th SmMA S Bcidr t6h shrafoniefa) (A’ )
IS ,£Y GhRRELBN%L h,@agﬂ,& rlotbralikal davfhgfo&é ARG e ca@ bl 0Nl

enbo

cycl o“%ﬁ“ﬁiﬂv‘”%%‘ E “‘s“q%tf‘h““i’” B °‘%’°‘¥% ’a2F8°>? /eThyl
O O O o s mwfwnfmowwm%wd@ #¥. 30
3, 4- d shbrche endapstyort tg/includg bath fsenesyyyPamples. inglade pytlare pot Fngitdd to X y

et hyl gthefiyl EUH=glo), 1-fr@@nyl(UOHYAH-CH, 5 Sdpidiieiy [-C(CH:)=-CH], butenyl 13-
hy 6y oxyaatEr e ke Bice Wi QXiY aphRirOHodih,  mindarich Whde RN as @,

addi t Llfzeg,@'m «%méa;lngmsam ﬂg %e%ﬂ@t mlsoﬂc&ﬁoﬁ éomsi(g A (A)

is cyclopro
3, 45 AP XB“[?{’ AR CIOSTICHY M
embodi e & b s Uplpsepthygpyiat indicpigd fhej ‘Aregal” Rygmubytitijued.

cycl of9pdlsint tetalﬁ@kyxal pagise@ heBin, afdnetpy/ig] pomiinapianoeisyd to arraight-chain

3, 4o dbribiasbhicdxtigid bikiigdarboni monovilibaCHavidg i@ oiGhdtelcon-Gdbn1ip-bbnds B 1 S
in thegg Eivﬁgmlwwa@ctu{ 1QRarboh Ms,wom% toodﬁou@f;idarﬂoa falakeY

ggglogh blude autgeﬂhmﬁgiéol eglrnrv]ﬂ 0;)1'08 i #f@-bulagynyland

R IS MR A L LA
in the S conflguratlon In further or additiona

enbodi nents, Gis Rd whére*Rid is 5 C(A)(A) is

cycl opropyl and B is nethyl, optionally substituted
with one OH group, or C2-C4 al kyl, optionally
substituted wwth one or two OH groups. In further or
addi tional enbodinents, Gis Rid where Rdis C(A(A)
is cyclopropyl and Ris fluoro, chloro, nethyl, ethyl,
propyl, isopropyl, sec-butyl, iso-butyl, tert-butyl,
cycl opropyl, cyclobutyl, fluoronethyl, nethoxy,
fluoronet hoxy, nethylam no or dinethylamno. In
further or 10 additional enbodinents, Gis R d where
Ridis C(A (A is cyclopropyl and Ris F, O, nethyl,
et hyl , nmet hoxy, ethoxy, or 2- nethoxy ethoxy In

L R 1 Y T LT - 1



methyl and Y is Br, I, CF3, CG-C3 alkyl, C-C3
al kenyl, C2-C3 al kynyl, cycl opropyl, OCH3, OCH2CH3 or
weEaHy/12RE [ 0083] | n sone enbodi nents, G is ArRCTHIS2089/040538
Ar2 is and R8 is H, acetam do, nethyl, F or . where
R7 is Hor nmethyl R7 V "ARB\ 5 [0084] In further or
addi tional enbodinents, Gis Ar2 where Ar2 isUwhere R7
is Hor methyl, 12.8 is H, acetam do, nethyl, F or O,
Ris H Xis F, d, or nmethyl, Yis Br, I, CF3, Cl-C3
al kyl, C2-C3 al kenyl, C2-C3 al kynyl, cycl opropyl,
OCH3, OCH2CH3 or SCH3, and Zis F. R7 V -kR3 [0085] In
further or additional enbodinents, Gis Ar2 where Ar2
isbwhere Uis to Sor 0, Vis CH-, and R8 is H or
CH3, R7 is Hor nethyl, R5 is H, aeetam do, nethyl, F
or Cl glkyhi"| earkskhat Kb Skyky] grdGh may OdnsisnaF  Exypbn atods, B @rbédratomd, 4 CF3,
Gi - C3cabdadblns, 5 LBoneRmetk K&BhlatomCRrofedmbdbiléy/ Ry |alkyny1’ is

CyC| ORJ; thtw Unless yﬁ%ub%gedz i S F. In
furthﬁr or a urt her

g i n

or ad ?4? I %ﬁtgfns Jher'g%oggr?' 'ht:tx=.rrl£ll(2en3i.}2 and ltle}_efoall%n I as uls_ed here one nd Y

i s 3Br orin combinptiprrpafer tpplicykplitenyl %@W@S‘B}“ﬁ rpfPeEtiyippas descbed
enmbodibmerit vehich @e pranorApfBre gifieiq] ehait bajben ato@s (anfl @Y@PFiatedn f ur t her
or adslidibgendicis, a:pidPahkeNaR thch indefondedly Feplited witheHeteroakdhn (i.claf
defin ﬁgn dter ﬂﬁb&%& quh B tﬁoﬁgl B(h frhitedRb ox?gqlg jnt‘i'd.géﬂ r}ahlr silicon,
e”b"dgh%%{bk 5 nn? ,%n%mm%‘@o Bhécer%atidn n[*)"% Rlon L&hng&f ' ”ed

BRI IRt W R

i s defS(PredOhs-Sehvoktelkn further or additiona
enb od sl thstermGhalaglkyR] "haloalkdng'agd "Riloplkynyl'ss wygdthérei, alonP@ in
MO N O h eukmGiREBEn| Yk 1o aficl,aficedy] @rld lKIOp& Yl BRBIp VYsbectival, as defined above, in

cycl opmra&%mﬁmyogm athrf is ré,;fa&b@muoq;e AL, w;ml iodine
en@gdlnents

mono h a?mg I'T'Et lllll éﬁ;ﬁ‘e@ T(em[m%me?s%vol or more y %en atoms ma’ ng y
nethyFwﬁﬁHmﬁ%@?é“ﬁ“ﬁgmﬁme?Te” Ehloro
Ci - C3other qppdimenty twopmeys Hydregsnptome rpay Pel f?yb%mﬂréftham*yms thety

2- met lenoyall @it a0y sach{oBE 8&] 1-chipro-f -fuotol] éadoethyl). Waldimitinzonal

e b od xampnd & haldayl Foubd ak fluovdh@hy€ chidkoethyBandi@dnioig LA &5- above.
In 2(2 5 llrrn{xggt.ﬂaﬁﬂ’le o4 hal@ﬂ(drlyi %o%n@mmg fjA ! Iﬂl‘inﬁng e)g’mblec‘of BI b, and

efined as ‘above. I'n further or
addltpbdggﬁgﬁ%mggmm%?' Gis Rb, RisHand Zis F,

wher e [0B47hThp term eabonqhaig as ised beyejy, glone prin cprbingtiq pefofs fo any alkyi,

addi t plksprh Ploayibeieiiaing hetesoalkeyl prdetiRpalsynylgrdupRyvhicl is Bosar,geeliq ned
abov e pr atctndmatibyereofHf theahith idRariof 4 Biketl@f hanfler ampadoncer | N

f URS h@bre @is oSl bl QRALKIBNIN Gl Salculfdng Baifiinfln, mvhere Ri b
is | sQpk %Y&mw&m@é&!:%k ator® m&‘émpy!:me bG%&%l% PJQ@Lm

cycl ob C 0 or.c tlonally
S b P bt ) o et e M Bt bl g o

i ndep é‘ﬁ‘&é"r‘ﬁ*‘l’“? shyllbgypppdpin determining the chaip lggethrifhpchaincogtans gy |

nmet hy heteroggpmspypprf df hehadsbond, e atomp ae rpyepi¢ulated as pyrt ofgig chittod onal
embodihaenies, Gis R b, where Rib is isopropyl,

2- but l‘)b48] 'ﬂlé %nJyMJakaI Qay&LdQQ&Q Qaﬁle or m%lnglbru Ie%lls toa saturated,

cyc | O%Q&L%Jm mot(l)c Brgll X%n&ﬁﬁ@%{ﬂm&@%mﬁﬁ@% e n e n?!%)xjnst ted

V\/Ith ostltuents S€E I nae rom
G Tort< g sy pa o et s

trlfluoronethyl and Ris F, d, C- C3 al kyl ,

nmonochl oro Cl-C3 al kyl , Gﬁﬂﬁﬂmalkoxy,

trifluoronmethoxy, or 2-nmethoxy- ethoxy. In further or
addi ti onal enbodinents, Gis Rib, where Rbis

i sopropyl, 2-butyl, 2-pentyl, cyclopropyl, cyclobutyl,
cycl opentyl, or cyclohexyl, all optionally substituted
with one d or with 1 or 2 10 OH groups; and Y is Br,
I, methyl, or trifluoronmethyl. In further or

addi ti onal enbodinments, Gis R b, where R11, is

i sopropyl, 2-butyl, 2-pentyl, cyclopropyl, cyclobutyl,
cycl opentyl, or cyclohexyl, all optionally substituted
with one d or with 1 or 2 OCH groups; Y is Br, |

met hyl , or trltluoronethyl and Ris F, d, C-C3

S ~A




[0093] In further or additional enbodinents, Gis Ar2,
where Ar2 is defined as above. In further or
waodwptzemal enbodi nents, Gis Ar2, and R i s H, PGEs09/040538
Ar2 defined as above. In further or additiona
enbodi nents, Gis Ar2 and Ris as defined above, other
than H, and 15 Ar2 is defined as above. [0094] In
further or additional enbodinents, Xis F, d, or CH3;
Yisl, Br, d, CF3 or CG-C3 alkyl, and Zis Hot F. In
further or additional enbodinents, Xis F, d, or CH3:
Yis |, Br, d, CF3, or C1-C3 alkyl, Zis Hor F, and
R is hal ogen, Cl-C6 al kyl, nonohal o Cl1-C6 al kyl, C3-C6
cycl oal kyl, C2-C6al kenyl, C2-C6 al kynyl, phenyl,
nmonosubstituted phenyl, OR3, 0- 20 C(=0)R4, or
C( =0) Q4RE as shbstitckdts (¢ d1@dthyioyelop@igl). Wheb@ It appdado mebin maimbescal Xi S F,
a, O fangtAdras \é CG%ycloalkyBror cfdeyclofilid, meQ[s thickhe Gdoaltlileddp, Z 1S
:_gtot II":] | ag?cb 1st fa 3 CR%JOII ald) Mb%%go%ggl%&lg ll’l% Qla%{)n’ ms, le IS
pyr az BF¢AC C’ﬁ °?“P(|? @%‘“y?)?“yél&'ﬁ?t’f’ ﬂ%‘%’éhlﬂ‘ g%ﬁ%&%%ﬁg‘? Xis
F, C wveeﬁffheemrmwf fheterpn * cypipalyl(whereprymericyl rage is goiengirdy | | 7
IS H Ohe tefr inchures| fofd, n-filsed, bBlged afd spipdigpls|yfrsed cfgjloallgBmay| koxY,
trifluﬂﬁﬂﬁﬁhhﬂ&ymﬁﬂﬂn&kMﬂ@mhﬁgymamhaﬁymmﬁﬂk@ﬂﬁih In
anot hgg oa{znxd@ldmgsl s;alwb.gﬁ{esxyehe oS0 kelPRBHatic by d 1S
CyCl oa Lmazon thereof :lixam t¥nclude tare no?llbmltw td cyélcg 8” cy%l?re&t;he

i onal one or
BRI R ANV AL TR R S 0096)
| N aneehriss inginde: but apretdimfted ¢o ths fobieydog meigties: enbodi nent, R i s

hal oge C6 al kyl , C3- 06
cycloaﬁkyEH g§7c£§? é;3016ﬁ22 ‘kynyl , phenyl 30
nonosu 0 ) R4, or C( 0)0125
and Ri {g%cl |g§p] Efi:%l ycl oal kyl, in which
the 1 péﬁ§ |y substituted with one
or two gr oups Wi th or two:#dthdier ot ons.
[ 0097 pmbbdimeaty¥i-tyesalkyivis ebsgpelc Ufidsothewisgeive.ite “gadipdiinent
R is {dabylimedt hi enyl, thiazolyl, isothiazolyl,
0oX as(z: 0 E:ollﬂg } Th M%qlowm heg?egyag{ M --hete%mw{] %%h %&m, amqr Rid
|s y [

al k iﬂwm m§r¥rbre8r toa satlf:at lé%arﬁ“ Sz:tu;gtex%/ Pll turatecf nararﬁagc or
t WO CPP%P’B[E?J%‘IS WFWW’BF“T WO%Q’F“HQWW > OFFEE onesT 195 8] In
anot hthe ringesprgs arg preatein pthes than gy prdepindentiy pefsesedifrorpamtons oRised | s
cy ¢l 0aitrdg@yslfug) phoshhodvhd(sjticanyselénipa budd yih hut akefot Widited da thtskhigomd 1a| Ky
Or BU P edibSdir i ARN@AlkoYor fdetdSitrdatondd R G redbht tnlthe Q3 EheBo of Mz OH
tg { IO;J Fge(t)e}‘oam c:}ﬁ’lgﬁﬁegmnxasj e%}(l) tﬁilther Lr'song%ltah théh'e th t)r more l}jeteroat(r)]nésr I C
erbod RER iy 72 e e AT A Sy O S0Py
in vmrae'ﬁ“tf*rﬂé‘*edf°‘bﬁf%‘§ﬂ° ooty f‘i“’éﬂl 'BaﬁfﬂnB’ﬁS‘r“}ty" sy dredt ut ed
Wi t h dmsewhge th ageshifig ring)is 4 ngmarqapaticd¢draoycie,qul thg bibrndivided dognher e
Y 26 Bay,be dlicyclib(hetsr@ydny hromati heterbdrdlati¢ O sy R Hyton thdrdaf, BUMOT her

MOr € §RBkkhdrfay UG QR iflBH 4 UREond, vl ad Sro&Monds0al Kyl
or (1m§.LLaﬁ,x&soﬁyc%ogﬁ\megm oshaﬁovm;n%aa& 5. The %q@réo group

is optiona subs or two roups,
and wWieHe “%—'f”lg fegngliom &f eoto %"“t ?i‘@l"eﬂ E o2 3oBh BT BB C1- 3
I Ky heviey o oRigRym S8 i g nonromatic

2- met hoxy-ethoxy. In another nore specific subgeneric
enbodi nent, R d is tetralgdibouryl, tetrahydrothienyl,
pyrrolidyl, piperidyl, piperazinyl, or 15 norpholyl,
each optionally substituted as descri bed above, and

where Y is Br, |, nmethyl, or trifluoronethyl. In
anot her nore specific subgeneric enbodinent, Rdis
oxazol i dinyl, thiazolidinyl, isoxazolidinyl,

i sot hi azolidinyl, tetrahydrofuryl, tetrahydrothienyl,
pyrrolidyl, piperidyl, piperazinyl, or norpholyl, each
optionally substituted as described above, and where Y
is Br, I, methyl, or trifluoromethyl. In another nore
speci fic subgeneric 20 enbodinent, Rid is cycl opropyl
or 1-al kyl-cyclopropyl, in which the 1-alkyl group is



0 77H 0- -NH 10010411 n sonme enbodi nents, the
i nvention provides a conpound of fornula I, or a
w@baeneeeut i cal salt thereof, selected from BCTVUSL2009/040538

HOK)cal .0 0.?-N NH 5FandFwhere the 2-0H carbon is in
the R configuration. 1001051l n sone enbodi nents, the
i nvention provides a conpound of fornmula I, or a
pharmaceutical salt thereof, selected from 0 0 77H H
H andFwhere the 2-0H 10 carbon is in the S
configuration. [00106] In further or additiona
enbodi nents, the conpound of fornmula (I), or a OH 77
"'*NH MeO pharmaceutical salt thereof, is 100107]In
further or additional enbodi nents, the conpound of
formula (1), or a J) HO >c,..)c,e0 NH MeO

heterocyclic subunit to its parent molecule can be via a heteroatom or a carbon atom.

Likewise, additional substitution can be via a heteroatom or a carbon atom. As a non-

limiting example, an imidazolidine non-aromatic heterocycle may be attached to a parent

molecule via either of its N atoms (imidazolidin-1-y! or imidazolidin-3-yl) or any of its

5  carbon atoms (imidazolidin-2-yl, imidazolidin-4-y1 or imidazolidin-5-yl). In certain

embodiments, non-aromatic heterocycles contain one or more carbonyl or thiocarbonyl

groups such as, for example, oxo- and thio-containing groups. Examples include, but are not

limited to pyrrolidinyl, tetrahydrofuranyl, dihydrofuranyl, tetrahydrothienyl,

tetrahydropyranyl, dihydropyranyl, tetrahydrothiopyranyl, piperidino, morpholino,

10 thiomorpholino, thioxanyl, piperazinyl, azetidinyl, oxetanyl, thietanyl, homopiperidinyl,

oxepanyl, thiepanyl, oxazepinyl, diazepinyl, thiazepinyl, 1,2,3,6-tetrahydropyridinyl, 2-

pyrrolinyl, 3-pyrrolinyl, indolinyl, 2H-pyranyl, 4H-pyranyl, dioxanyl, 1,3-dioxolanyl,

pyrazolinyl, dithianyl, dithiolanyl, dihydropyranyl, dihydrothienyl, dihydrofuranyl,

pyrazolidinyl, imidazolinyl, imidazolidinyl, 3-azabicyclo[3.1.0]hexanyl, 3-

15  azabicyclo[4.1.0]heptany}, 3H-indolyl and quinolizinyl. Illustrative examples of

heterocycloalkyl groups, also referred to as non-aromatic heterocycles, include:

&@-{7’“-@-00'53-

0 0 N
00 e
&/'o\)_l‘lo’éNH’HN NH’&P (__7’”“ 'UH
and the like.

[0050] The terms also include all ring forms of the carbohydrates, including but not limited

to the monosaccharides, the disaccharides and the oligosaccharides. In one embodiment,
20 the “non-aromatic heterocyclyl” or “heteroalicyclyl” is substituted. Unless otherwise

indicated, the “non-aromatic heterocyclyl” or “heteroalicyclyl” is unsubstititued.

[0051] The term "aryl" as used herein, alone or in combination, refers to an aromatic

hydrocarbon radical of six to about twenty ring carbon atoms, and includes fused and non-

fused aryl rings. A fused aryl ring radical contains from two to four fused rings where the
25  ring of attachment is an aryl ring, and the other individual rings may be alicyclic,
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phar maceutical salt thereof, is [001081In sone
enbodi nents, the invention provides a conposition
waeopneeishg a conpound of fornula |, sel ected PEDES2009/040538
t hose shown bel ow, where the 2-0H carbon is in the
HQJ) O NH H MO 5 R configuration, substantially free
of the S isomer: -71i t*11-1 1001091l n sone
enbodi ments, the invention provides a conposition
conprising a conmpound of forrmula I, selected from
those shown bel ow, where the 2-0H carbon is in the
HQJO -7H NH MeO WD 2009/ 129246PCT/ US2009/ 040538
[00110] I n sonme enbodi ments, this invention provides a
conpound of forrmula I, where Y is phenyl, pyridyl, or
pyrazol yl. In another subgeneric enbodinent, this
I NV e NheteDdEYclid fadMitie] @GeroaroiaBd 130 Syl Sophbitdfion terbdi Hrhr@er lthe teih @t € Y 1 S
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subgeﬁéﬁ@fqﬁﬁﬁﬁﬂWﬁﬂW“ﬂFﬁ1%m$ﬂv%ﬁ%58ﬂmﬂW3€WH@§ a

C onfp obhvrdntisdyL fapsirarenylcpzalenyl i@ poa-fusydpicoryl erqyp ipclides pphenyl. In

2- pi pewr nghydiment 3he(JaryiEy sulgitinited. Untessdthqpwigdndicahy the “atytiisanot her
subgergubdiiue@mbodi ment, this invention provides a

CONMPO}45ke ﬂi mwm@%@ aJ medmr Fond3r n Sombinatibh] lpf«a{tamomm _
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i nvenf'io e G is
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I NYye nk&y%@att&rleg%a e%tnﬁle&\g U;F.Ql H’g,scgrt)onfatg E[udgol 24yl, m%le Gis

1- p|p I

4 i por o, B gz %m%dgﬂéf‘ﬁss?gyﬂmlkyg Levisgg v | s
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hal o, “Hd63?9’1° quipolgyl, peridigy; gnd gng-Luse bi- hftﬁ° ’lY?B’P‘h‘éc}“defmr e
speci P‘PYE"%B’QWMPES ohrigtiinshue, withay itgtippy e dienyl,

provi ckelylgaciipytrbanzlyl.dfnzifrdezetyl|banzdfuranygha@rogazdBli S

N- Bet bydothidzolABeraa@Rdaiasslyl, betBothisphdll, bk diazol belBlidXXY; Xi S
F; anglndxmfylsmdol glgsxgmtsth%nohﬂ@ fnﬁ*ohéx@fesaﬂﬁakoﬁcyl subgeneric

eMmm ﬁ n dof
ot E el e 2 el ) sl BRUEL 0L
| s H p’ffﬁ?% pyreg L, ppsipgy BEpLezingl pregidinyl, q“é’ﬂ&yl\q“‘f“’?“’l‘yl | n anot her
nore specific subgeneric enbodi nent, this invention
provi des a conpound of fdririsizg |, mhere Gis
(CH3) 2N- CH2CH2- N11- (CH2)"-, where nis 1, 2, or 3; R
is H halo, or methoxy; Xis F; and Y is |I. In another
nore specific subgeneric enbodi nent, this invention
provi des a conpound of forrmula I, where Gis
(CH3CH2) 2N- CH2CH2- NH- (CH2) "-, where n 30 is 1 or 2; R
is H halo, or inethoxy; Xis F;, and Y is L [00111]In
sonme enbodi nents, the invention provides a
phar maceuti cal conposition conprising a conpound of
formula | or a pharnaceutically acceptable salt
thereof. In some enbodinents the pharmaceutica
conp03|t|on further conprlses at Ieast one
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configuration. In sone enbodi nents, the conpound is in
the S configuration, substantially free of the R

WO s@aee924d N some enbodi nents, the conpound i s:PCT/W&2009/040538
2009/ 129246PCT/ US2009/ 040538 [00116] 1 n sone
enbodi nents, the conpound is: [00117]1n other aspects,
the present invention is directed to pharnaceutica
conpositions conprising effective anmobunts of a
conpound of forrmula | or a pharmaceutically acceptable
salt thereof. In sone enbodi nents, the pharnaceutica
5 conpositions further conprise a pharmaceutically
acceptable carrier. Such conpositions nay contain
adj uvants, excipients, and preservatives, agents for
del ayi ng absorption, fillers, binders, adsorbents,
buf f egupxakhiylSiidadly® Gtrablyl, MGz @RAirSl, thigidkolylund theZikegyd dagrent s,
ot her @l Mh%srf&exmy@ 1Exidd. MEfrdiivel AABFIR H 8BS grddiR hods
of foan&ﬁLtﬁ‘e%lF\%g gﬁwc conposi tions are wel | - knovvn in

t he ar The |n ention reI

g??ﬁgt L@? %o@ rzgﬂ ﬁugﬁh ro ys llplrrﬁgund °

cel | ul gse; Nabo 128 Oy Of gnal se¢ sodi um
about @4 ofl ;pd nl?aﬂ,r ,su ! about 2. 4ny
of magnesj Um st ear ate. JT00119 ]The | nventl on al so

Bfios Ra bbb sidc o

m csr ogrystalline cellulose; about 12.0ng of
croscarnel | ose sodi um about 2.4ng of sodium | auryl
sul f atr&®e Bt 2hbu ?‘“?aﬂln’@ o i 1123 Hﬂ%%“ﬂ‘ﬁ‘i‘ﬁ“‘é’tdé?ﬁ?dé‘te

[ 00120 Fbrel”ismmpebetitiivedn al so rel ates to a conposition
conpr [08sB3YWY¢ tertr Nicterbey D THEse herdn, 4@k (Olnl combi@dtionNieferktolle @y

C ONPO1d R&krdaifcych dnd Hetbrbbirygrdups. IR Uhend@rhe 2 er Off carbon atoms in a
m ¢f 09&&6%@% bk (QE 'c'l-é's hQé&yckﬁQQMoan%n ol J{Rxfn

Crosc 4 K
sul fa eteeroatonﬂ a;ustebo Bras m%lrm S?gnanons %Jce S'i‘ gfmcsifteroc cle refer

[ 001 21'1‘>"F=h‘ée F‘W@Fﬁ‘?‘t&ﬁ‘m’&ﬂ’% “F@P%PP g referdo the t‘é"éﬂ‘ﬁ‘b%?ff“f”ﬁn
conpr ingh rigy: Degdnasionts sudtOr t§-6 gfmbgredigler¢dyélel wiaisberiathl gyrfuber of

St I UC btéhis @it are ¢ontsilp@ i the A3 8.c. 24 T8, 6fe, oRdixGkeMtrel Golg,ad Whichi least
cehd Ubes&n is A8 brond, 21908 he Am iSRS GR0 IR knk RS Sning %'tol-fm

about at&,sﬂigyth&&m?noa%ymel Mnx P%I.Mc@&smmo £hgut 2. 4nyg

uryI

Of magnes! um st ear at I nventi on al so
Pl nt g o et bR (Lt SR fE 195 ey

Non-aromatic heterocycllc groups include groups having only three atoms in the ring, while
aromatic heterocyclic groups must have at least five atoms in the ring, Bonding (i.e.

20  attachment to a parent molecule or further substitution) to a heterocycle can be via a
heteroatom or a carbon atom. In one embodiment, the “heterocyclyl” is substituted. Unless
otherwise indicated, the “heterocycyl” is unsubstititued.

[0054] The terms "halogen", "halo" or "halide" as used herein, alone or in combination refer
to fluoro, chloro, bromo and/or iodo.

25

Certain Pharmaceutical Terminology
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HO OH 10 wei ght of a compound of structure:F; and
about 99.6% by wei ght of a pharnaceutically acceptable
w@a009i1zn4or vehicle. [00123]1n sone enbodi nent BCT/UK09/040538

pharmaceutically acceptable carrier or vehicle
conprises mcrocrystalline cellulose. In further or
addi tional enbodi nents, the mcrocrystalline cellul ose
is about 92.6% by wei ght of the conposition. In
further or 15 additional enbodinments, the conposition
further conprises: about 5% by wei ght croscarnell ose
sodi um about 1% by wei ght sodiumlauryl sulfate; and
about 1% by wei ght magnesi um stearate. [00124] The
invention also relates to a conposition conprising:
about 4.2% by HOOH cy NH MO weight of a conmpound
of St [0B5] e terin Fsubjeat Chat@irOdd tindSfdual asieldyereinvdirgdidnce®f a

phar nMRERk eftlidg o Esed, 3l e 116 Rfcbrhpakes RAmmMIERk £oh-€ .

[ 0012%1:%{31 %Qeﬁﬁes%fm&%ﬂ;%ﬁ%% Jetl&‘ AL, 'JEB%@.}&J Sl 1y

accep carrier or

m cr o aPaﬁflfsf é'f"fhﬂ’fmgmteﬁ fod uh“{‘na e E‘)“? A M %nal

e oo o PRSP ergeies; tf"ﬁéa“mﬂ&%“@é?%"t %Hs‘fs’l She: 8y TWHF RSty wimgly ot

88. 8%sukhas mlbitsgrlags, agfeatt; irapry apresiineliding rodehis such ps tafs, @ice g

addi t gtﬂ.eaaigs, e hekke. mpl&,of&nmmmmé Tt deotlinditell {0 Dkrds,

CONPI kish 6 the AR Abhe ettt YWk SllHodsGAIRSHPAHEE brbviSdheraif) Gk UM

about O/apy h}ﬁ@ﬂg}ght sodium | auryl sulfate; and about 1%
Sl um stearate. a@ 30126LThe i nvention

aI é 61a\1i1“(°ét ﬁ“’%"&‘ﬁ‘ﬁbs?‘?ﬁp%‘ﬁc §HHFT EORY f r om about

2% t o"vmaaqwa% effsetiveppomnth§ uspihiengipy refep angmevptefréieasidne@gent

St r uc trigemoukd beiagpdmihistaad that i uiicic® 834sat @ previod it pa@@GH ddsasenei ght

of a plabiienaadtshifeal bk MduRrGEAPS: aletifonoBthd sigh/ syfpfomy, &hi Cl €.

[ 0012Z] 4 &%EE& SEP AL J&%Qitaﬁaatl&xtapu bRIDALITRGE Yhrletbil, o

ac ept car.r.l I‘ or.

i & oc°?f°y°€t sl Bl WS E e SIS S compriings
enmbod PPRTTES displpsed hyrein rreipef G @rpyjde ﬁT"Fﬁ“Wég“‘E‘éT‘ AGFBE is from
about 4ig5ede wrrepseretediSd/ampynt ey ipividugifcase g bedgrpiaed ping on.

I n f urethhiges, o aadche éstalpvattudenbodi nent s, the conposition

f ur t hpis7CEeRhI"HheSaceulidalgRcaplan bs uled BeteR, ra@Asd maA, By Avei ght

Crosc @&Hﬁ'ol R %V&BQAOLA% athd Qme%ﬁggr&n agvlﬂy%plogmé@)%{é 2% by
wei ght SO%L% trom 5%to

abo Ut tand is relatlveg ndntostt A gr@ rg ten 36 12 8]
some é’l’i‘B‘Bﬁ‘F‘H‘éﬁ’ﬂ"’é‘“ "fthémBﬁ%?Wﬁ@smbﬁe piclpsicy) f&&toéﬁ'ffmgél
carr i efelegfousmapnerfitican e the ompendnts of he epinpositinn foywdictet i$ | ne
cel | ukdgised. | N further or additional enbodi ments, the
m ey o fbbs)éﬁiha&rlnl AEm&&ldabnSRiorl "Ss dhdd QRiBRD « Saieedup about

95% b 8} QnL.lltJ Slx&%[p Qéﬁl,sttolle%ELl'manal.ltxcIll&fl Ic%enﬁ)[e cl%gncal
add|t| ona rﬂo ) e conﬁosn )Jon

r fgRge: ?“F “6“0”& ‘“‘W‘ B BIE TS ‘ﬁh”ﬁ“‘s

cr oscﬂ’ﬂﬁ‘ﬂ%"@%‘@ “%%ﬂi“%ﬁﬁmsa’i‘?d"?‘?w about 0.25%to about
1. 5% 9959\ U¢ tgrint"canrertps wser herein, Sfes @irciptiely nontgfy chemical compounds
2060/ dr2gadmPesiitatdthe Qehorad NG 3&mpidd hdiT hassienvent i on al so

rel at mometamn@snnpds&éaﬁerﬂr@fa;tbmkaﬁe sih Q\A%ﬁlwuﬁhga dgncer
or an I i Icac (Vq ororaﬂorm n?ﬁo@?a?okyhlcggg ?esthea%wﬁommgh |Steri ng

to a Subject In. nee ereof an effec e anmount of a
phar mBE&Ht T e EHPBERT P60 conpri sing: about | mg of a
conpound of HO OH | structure:F, about 222.2ng of

m crocrystalline ceIIqugavkﬁBout 5 12.0ng of
croscarnel |l ose sodi um about 2.4ng of sodiuml auryl

sul fate; and about 2.4ng of nmagnesi um st earate.
[00130] The invention also relates to a nmethod for
treating or preventing cancer or an inflanmation

di sease, conprising admnistering to a subject in need
thereof an effective anount of a pharnaceutica
conposition conprising: about 10ng of a conpound of HO
OH 1 to structure: F;, about 213.2ng of mcrocrystalline
cel l ul ose; about 12.0ng of croscarnell ose sodi um

about 2.4ng of sodium |l auryl sulfate; and about 2.4ngy
of nagne3|un1stearate [00131]The |nvent|on also

.
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HR pH 1 conpound of structure:F; about 222.2ng of

m crocrystalline cellul ose; about 12.0ng of
w@ee@daznael | ose sodi um about 2.4ng of sodi um PEIIU009/040538

sul fate; and about 2.4ng of magnesium stearate. WO

2009/ 129246PCT/ US2009/ 040538 [ 00133] The invention al so

relates to a conposition conprising: about 10ng of a

Ho pH O , St cf NH Me conpound of structure:F;, about

213.2ng of mcrocrystalline cellul ose; about 12.0ng of

croscarmnel | ose sodi um about 2.4ng of sodium | auryl

sul fate; and about 2.4ng of nagnesium stearate. 5

[00134] The invention also relates to a composition

conpri sing: about 20ng of a HO pH conpound of

structure: F;, about 203.2ng of mcrocrystalline

cel | uloamEThe terh Cadtagodi,” 49 syl herkin, Gfed G AbIkEE fuMI€r cSripthing) A

about ady, My finhiSiRE brld Brh oA ikliaros WhibnUbisheR BiGreRROM. 2. 41T

?‘;l g?%&%fa}{o%%m%gtﬂﬁncuLtQQfJa?’e%tIJ}% ' ”VZBL' ?”43' SOO ¢ a

pi 000G G ppeapplydopot e i RS e
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sul f aba#ic graapsGndaeeiot ma.rAdBithQhy PSS ibdigasid o @Fafit Wses,

[ 0013k hhigmit Y &fhit £43s, @ ki pﬁzﬂlxa@ehﬁlytl &1&&@%&3 dron

corrprl Btmakitica bog}m sa‘t]'sol/gcluéé thQsc salt: f) rea%on g compo

enmbodf nent rnaceu I ca e carrler
or ‘%eﬁ?“&?%he%ﬁiﬁ’}”i 18! SH R §F &Y gf“i‘°r‘fé"° “é‘1 FHPGERE | n
f ur t hesptatpicyltgddinaiedigadte, srntsdicresisbenzengsfifanate, bisulfate, bisulfite,

r ni cr bromigeshuigrbth, bute-14-@ibdte demapb@atd, @mphlyenifinat® SepreAd dapyylawe i ght
of t henoa@fRRfobdntodd)chiofids, cfirkt§, tydGHent-Bepromahsle, HecAadaR) digluconate,

enbod m@@smm& addéa,risuﬂ‘fawethnl%mfo%%h@ gémt@bout

5% b

wei gh Fl 2 cg%moate g]lyceroF S/’?p%glﬁ?yfo ?qlemlsuga Cf helb oa? ix%o%e, he%
nmagne$Ftitfedydnsbepae Y’f’ﬂf?i’?‘é’]’%‘?éfdr?%wm‘ﬁd%W“&qeso rel at es
to a buompddsi2thdonyetmerpfonaty] inige. isghbteit, lacjatedgepiey mplpsfets t - NHE
MeO wektiglbulighte, aangdap@taphospigle, ngthants@ ot aietgxybamaeteabout

95. 8 Yot benidate, Hodohydbgeibhdaifald, (SR thebulishhet, Y-nBEAndalifaak, e

Cabf | Ghifle ELHGME, pal;lns;)atelp@c%?e%mmsmﬁmaagodl ments, the
p ar % ttol Cail l Fate 0 hat rn:rrlte r1val(.;'\)t‘re V1ha|1teC| ©

conpr P ﬁ?“&?‘b@??%‘fmﬁ PR e P Ul o8 PR FUT t her or
addi t PEATARS BB trerTrilate, P‘H@“’rﬁs SRty Renbiorite cel | ul ose
i S aboone@Bon8¢/pyiyyhospkateg; brticylesf, sucdinate, uifptip eykiifet speginpte, sphqrate,

fur t hebacd suldopkh thrirabibey@AEOGlaEBRMEBate dbd KRler@DIIBRSOther ON

f und hefas, GO ELIR Sl & R s PGB LB Wocadt 9 Sk MBI | OSe

sodi u ghplo %l&e prlpé%tp)){ ofmg ugJBﬁ as ﬁlggdexhla@k 1L1 M}QL th%%}foﬂﬁs%f and

about 1%
the 1nvent1y on an V\Etheg pharmaceutically acceptable acid addition salts. (See for example

Berge et al., J. Pharm. Sci. 1977, 66, 1-19.) Further, those compounds described herein

which may comprise a free acid group may react with a suitable base, such as the

30  hydroxide, carbonate or bicarbonate of a pharmaceutically acceptable metal cation, with
ammonia, or with a pharmaceutically acceptable organic primary, secondary or tertiary
amine. Representative alkali or alkaline earth salts include the lithium, sodium, potassium,

calcium, magnesium, and aluminum salts and the like. Illustrative examples of bases include
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15 magnesi um stearate. [00140] The invention al so
relates to a conposition conprising: fromabout 2%to
WOHD0PHRI246 98% t 0 about 90% by wei ght of a PCT/US2009/040538
pharmaceutically acceptable carrier or vehicle.
[00141] I n sone enbodi nents, the pharmaceutically
acceptable carrier or vehicle 20 conprises
m crocrystalline cellulose. In further or additional
enbodi ments, the mcrocrystalline cellulose is from
about 85%to about 95% by wei ght of the conposition.
In further or additional enbodi nents, the conposition
further conprises: fromabout 1% to about 6% by wei ght
croscarnel | ose sodium from about 0.1%to about 2% by
wei ght sodium | auryl sulfate; and from about 0.25%to

about sodiundfarbite, PRAsEHitthy R @ Sind HRAr&IdE iarh Qrbonaty & (C1
2009/ ;lllg/g‘iza%@tg qIé M‘qugé%é QQ’J} 4621114 Htmatitd UPbase addition

enbodlajtrse fufé’emtlamme& g,[mac%y sall y mqmptd?efi; S ca’rrl er

or vefjic rse N S 0se’ In
O g ol B s

m CY oiarsdsthegudtnirationes prly basigyteoedn-gonfipipg grops thentmagRvgin: Watgbout
95% byt civ@iut)éxr digérsitild pRACONFY OSibined By, such fuatbrbifatidncSee, for

addi t LR BeR0H QLR Mo saltd dafoe GrRRROSIird: duiy b mratlJaﬁtron
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in\Wenf“?/ﬁWf‘ﬁPego relates to a rret hod for treat| ng or
preventing cancer or an inflammtion di sease,

conpr cadpigdsadm ni stering to a subject in need thereof
an  ef fofB] bedfbe@TRM Bt colfourids PP RAFIEE 8 bHarknbc@licalyREEIMSIL faksON
conpr jpsing: about Ing of a compound of HO pH
10structure: ; about £22. 2ny of mcrocrystalline

cel lul ose; about 12. Op& pf croscarnel | ose sodium
about 2.4ng of sodi um kaury fate; and about 2.4ng
of magnesi um st ear at e. T# ﬁbe i nvention al so
relates to a nethod for gyor preventing cancer
or |an i nfl ammati on difsease, conpri sing

adm nistering to a subj ecfmunl need t hereof an

ef fecthee® 15 anount of a pharmaceutical conposition
conpri szRgorrabout 10ng of a compound of HR pH

struct uggy o CH,arBPb‘ﬁ Cg;qmg cRf mcrocrystalline

ceI I ulo rmel | ose sodi u

o 97 kg e At o S S R HY 4
of naiierhpiher Kot wheredletds » 5100 1erghers BOTP9yRispitis hsigrooytlie o

r el at genpivdicipgroneit fatoated apfini¢, prammhati cpntgining FSeivghpttrealogs cancer
Or  anseRfed inddpdndeiiiylrbrh B0, ol SS@@SE, CONPri Si ng

admi ni st e.ilisamghetl,@or@et@um tmhanymaedtvl&ﬁf 89 130y,

ef fecti M&glaé'ﬁ)g&t, cd)ltx %ﬁﬁ 01E aﬁ CE%O%E%Q?%B h!:, alkyl-

conpositl

aspect sCPhe" p‘i”?@yeq‘ﬁ 1‘1‘19’@??"%8) §“€fla¥"%8l(ce8)‘ CCagliot-
phar maceTNEf-Cedptf sNHNFo §1-SolNHERY deCrCotpydlind  of

f or mul alCtO)e€-GallherOBECetaikd BICG-¢; atySE Pk brarifiS@dniethyl;

ther eof . a1 GhidSfFE e@TROCME RS ycloprbb RS BERMT dubsithted
conPOoSsi i@k, is in a formsuitable for oral
administration. In further or additional enbodinents,

t he pharnmaceuti cal conpositzie-or is in the formof a
tabl et, capsule, pill, powder, sustained rel ease
formul ati on, solution, suspension, for parenteral
injection as a sterile solution, suspension or

emul sion, for topical adm nistration as an oi ntnent or
creamor for rectal administration as a suppository.
In 5 further or additional enbodinents, the
pharmaceutical conposition is in unit dosage forns
suitable for single adm nistration of precise dosages.
In further or additional enbodi ments the anount of
conpound of forrmula | is in the range of about 0.001
to about 1000 ng/ kg body \NEI ght/day In further or
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10 the anmount of conpound of forrmula I is about 0.001

to about 7 g/day. In further or additional enbodi nents
wo b@armwht of conmpound of forrmula | is about BCDO22009040538

about 6 g/day. In further or additional enbodi nments

t he amount of conpound of forrmula | is about 0.005 to
about 5 g/day. In further or additional enbodi nents

t he amount of conpound of forrmula | is about 0.01 to
about 5 g/day. In further or additional enbodi nents

t he amount of 15 conpound of formula |I is about 0.02
to about 5 g/day. In further or additional enbodi nents
t he armount of compound of forrmula | is about 0.05 to
about 2.5 g/day. In further or additional enbodi nents
t he anmount of conmpound of formula I is about 0.1 to

about 1 gl ch@yhethyli BoubdifeloftiBdallyQubstiitttivithioR1@d, or@idb P @inIENT S,
dosage ﬁo%\ﬁei» &1, kel @w I?@i;iﬂ@\’@fi@ ahkplrel ., a@ct)xy,td?-@s @Jloqmﬁs ai d

;33 ?Sczn-(:%%feny? CITE) a!ﬁyn 1 r??enyl manoqusgtutec\' phen)rzi' alﬂ(elgj ove the

upper C1FRG CoflkyP ﬁéF(‘&%Oé‘?l Eslty WP"éfn e rmy be required. In
furt her orid dgidilofyoridalod Hﬂ%ﬂl%ﬂ?@ Phepybereuprigis entierellyof

f or mul asubstititl wilghd sphistiie@y selélted inder@ndsnitingpne, ClLBs & CHAMC e

dai l'y. dyfhorhethbif @ pheayl ard Gifliofolnaidgl embodi ments t he
compound Qf ¢ fQLIULAc, ko, duSxy 3L b Sk qlbéuﬁtemllh briRbe
doses, than once per day. In further or
addltlona &nbodi nents the conpound of formula | is
adMi ni sEEFeth bufededaihatn tpo Al tfier or additiona
enbodi merfhs Ct-Gralkyg entiprelly sstiREd with orfe eminp, 14’3 4lkylemino, or

adm ni sdigkyetlndghipeid tiklkyRSinduiup dhpyisingltid -0 didi @loupOwhich
additiOﬂ@hﬂ@ﬂﬁ@&&&ﬁﬂ&ﬁﬂ%he conmpound of forrmula I is
adm ni st g4 &4 cfQY] 5ﬂ5§0 er day In further or

addi tional . epgbo n%nts t nd of formulal is
adli ni st €PEG>THF BPHEA™S ¥ °P‘st“i ;fpﬂﬁ S some
ermbodi niertinne 1P A MpFRaPPRERets ifdgpandeng &'st o 8 mptiprallsf or
adm ni sbsttedomith t-Jputatityygyseiested indepgndpngly fromdr CLOH, Q(Ehelis tlkydnal
enbodimmnﬁsmﬁxhecmﬁmnmn{deﬁhmnangm;ﬁmiiﬂwhhﬁﬂmﬂﬁmc
addi ti ORabeyd grbily RGBSy hett iR mPR R ABE RbednE Adm N, 0,

cog(pos%agn further conprises a pharmaceuti cal

carrier, exc ient and/or adjuvant. In further or

addi t i ondt TGPt wbstityed with 1ps Bpopng ajoms o 3 hloRas RS ¢ i on
f ur t her o &5k ¢vd@wpoay: or|Ce &sakoxyridere 19 pyalppeopexy govagfén e | n

f ur t her Ciekyl addikstof saih@il C:elkdypgidupsamn bigipnaltylwdstituldwitipeut | C
agent i Bdr6 b glgrbub, iiwhdnin g Mty krods wiltitl s0d €Xd, GaR@ant s,
antJ - a@%@gﬁﬁﬁ@%&@@@ﬁt@eﬁwﬁ i -neopl astic agents.

In furt hQ{ OJH(&p)Celg,alll%loraé; Cscé/T nlg*l dﬁaﬁkﬁmdc*cﬁalkyl ous

anti-neo

consi st ﬂ“‘&?“bsg‘r“ﬁg?ﬂé& 1 ﬂ'ﬁ“t‘éfb‘ésﬁl?&d indepepdently &ty l?"’t"es

epi doph9#-Pell:emd @%: anti neopl astic enzynes,

t Opoi sonMEnASEH:)DdR; WheteOr S, procar bazi nes,

m &oXant r onasg or RhRtvhdUmM coor di nati on conpl exes,

bi ol ogi cal rgﬁggq@qnghppdlflers and growt h inhibitors,
hornonal/ant|1Q%% 1al her apeuti c agents, and
haenatop0|et|c groﬁi% factors. In further or
addi ti onal enbodi nents, the therapeutic agent is
taxol, bortezom b or both. In further or additional
enbodi nents, the pharnmaceuti-cal conposition is
adm ni stered in conbination with an additiona
therapy. In further or additional enbodinents, the
additional therapy is radiation therapy, chenotherapy
or a 10 conbination of both. In further or additional
enbodi ments, the pharnmaceutical conposition conprises
a pharmaceutically acceptable salt of a conmpound of
formula |I. 1001471l n other aspects, the present
invention is directed to a nethod for inhibiting a MEK
enzyme. In some enbodi nents, the method conprises
contacting said MEK enzynme with an anmount of a
conp03|t|on conpr|3|ng a conpound of fornula I or a 15



enbodi nents, the therapeutic agent is selected from

taxol, bortezom b or both. In sone enbodi nents, the
wWORNIredti@t ed di sorder is selected fromthe grBCpUS2009/040538

consi sting of inflammtory di seases, infections,

aut oi nunt ne di sorders, stroke, ischem a, cardiac

di sorder, neurol ogi cal disorders, fibrogenetic

di sorders, proliferative disorders, hyperproliferative

25 di sorders, non-cancer hyperproliferative disorders,

tunors, |eukem as, neopl asns, cancers, carcinonas,

nmet abol i ¢ di seases, malignant di sease, vascul ar

restenosi s, psoriasis, atherosclerosis, rheunatoid

arthritis, osteoarthritis, heart failure, chronic

pai n, neuropathic pain, dry eye, closed angle gl aucoma

and W de amgh®-cgiigLigedaly subsiutbdnith hedubs@tentaselebtel i onal

enbodi NMeNf¢SpendbnliPiroEle, BRCICHT, BOH,ELSAL €&F cylichic@n

i nf | ammatory, (QL%& o | N further or 30 addrtronw

enbodi nent's, %@1& ﬁg or der A

hyper pr ol | PY5RE Fy f’p§‘§‘ Eebstijuied vith pre o 5‘rg’°5pdd| ti onal

enbodi nent & andHae independepl i of Cedlod iortinalysybstinged gighiogedt e

from the tge@gousonsi sting of tunors, |eukem as,

neopl asns, A&&nac,&@amm&arhmamar&moamdmaﬁreiagﬁﬁmomoussease.

In furthegmg@aggg&hﬁgnal enbodi nents, the cancer is

brain canger, breast cancer, lung cancer, ovarian

cancer, péncreatrc cancer, prostate cancer, renal

cancer, col orectal cancer GHelikenia. In further or
addltlonal enbodi nent fibrogenetic disorder is
scler oder ma, polyny05|t|s l{system’c | upus, rheunatooid
arthritis, liver cirrhosis, “keloid formation,

i nterstityr nephritis or puInDnary fibrosis. In
further or d@&ddi%i onal enbodi nents, an 5 effective
anount of &, QORHE SdcH ihdeRndenDyY )T @) FRTHACTA @ARRFetH; cal | y
acgept abl @psobdurQberd &R ABROM) HopRby1, tyibgish Bsolutyl, Sc-butyl,

admi ni st gf qw11£§phéﬂ'ﬁ'°t er aspects, the present

i nvention s Qi Tecte a et hod far de%%adin%iy1

i nhi bi ting RtREF %‘W"H’ 8’1‘2*’ SPAGT P R CaR e e

conpri si rr'g’f"e%r‘ft’l’&m"’r cyrigpraph by pac-buRfl f"H byt mgtsieeYlof a
COMpOSi t i nim, aesfehide wntidiel, oo, detgratieshyicatmdl. t t he growt h
of 20r t 0 duhelhjicabaiod, 18,@8bdadiazdl-B1, Stoth@ONP G5idz61,Q 4 E:Q0F61 S| NY
a corrpourbctm@ttl 1§ th&@mlteu%l @« QA?@&meutarna Yy

acceptable salt. th ?ﬁ P P nbodrnents t he
cancer ce Poyﬂlm T pt?‘"%”’%?%%?t | ung, ovariam

pancr eat i ¢ X PHds g?g Yrenal . or colorectal cancer
celI's. In fRerHfeflosretddditi onal enbodi nents, the
coerpositidarisis adm nistered with at | east one
therapeutic agent. In fugther or additiona

enbodi nents, the therapeu‘x agent is taxo

bortezom b or both. In qu or additional 15

enbodi nents, the therapeutrc agent is selected from
the group consisting of cyt¥toxic agents,

anti - angivdgenesi s agents and anti-neopl astic agents.

I n further wond edgklindepeniaay, Natha@drgent s, t he

anti - neopl astic agents selected fromthe group of
consi sting of al kylating agents, anti-netabolites,

epi dophyl | ot oxi ns; anti néepi&®¥ti c enzynes,

t opoi sorerase i nhi bitors, procarbazines,

m t oxant rones, plati num coordi nati on conpl exes,

bi ol ogi cal 20 response nodifiers and growth

i nhi bitors, hornonal/anti-hornonal therapeutic agents,
and haenat opoi etic growh factors. In sone

enbodi nents, the cancer cells are degraded. In further
or additional enbodinents, 1% of the cancer cells are
degraded. In further or additional enbodi nents, 2% of
the cancer cells are degraded. In further or
addi ti onal enbodi nents, 3% of the cancer cells are
degraded In further or addi ti onal enbodrnents 25 4%
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15 di sease. In further or additional enmbodi nents, the
proliferative disease is selected fromthe group
w@ongizRihg of tunors, | eukem as, neopl asnms, CRCIYERRN9/040538
carci nonas and malignant disease. In further or
addi ti onal enbodi nrents, the cancer is brain cancer,
breast cancer, lung cancer, ovarian cancer, pancreatic
cancer, prostate cancer, renal cancer, colorectal
cancer or leukema. In further or additiona
enbodi nents, the fibrogenetic disorder is scleroderng,
20 polynyositis, systemc |lupus, rheumatoid arthritis,
l[iver cirrhosis, keloid formation, interstitial
nephritis or pulnonary fibrosis. In further or
addi ti onal enbodi nrents, the cancer is brain cancer,
br east can®gRr;and RIAg inkdp&aty, H, O\CEBI, G, CIEHCHET, CF0@ALT eat | C
cancer, [ic@gt G, 6@@,@@,& n- pk@ynﬂdpmga BYei6ropyl, qsedugr [T 1)
cancer ort Jbutl}'lllkem J ;lflano cggamgli mg.gg:argamgypa

enbodi ne the cancer
adrenocoﬁ??%gVﬁﬁﬂﬁé?ﬁ8WEuﬁfH’Fﬁ??ﬁ%?“gwmﬁgb?Tlonal 25
enbodi e rikigiazolylEmeghylr] . drhiadiagolyh [ibtgteapolyp Nypergholyleqtnyfagying. h ey

or addi t iNemagholgsuifrodliNneulidinylcirtiorylagian ed methysulfowBr | an
cancer. | n gf 8 kR independanthchis iF] @rakmy@nbodi nents, the
cancer isypancreatic cancer. In further or additiona
enbodi ments, the cancer is prostate cancer. In further
or addltlonal enbodlnentsteﬁ%*cancer is renal cancer.
In further or additional &nBodi ments, the cancer is
cohorectal cancer. In furthar. or additiona

enbodi menfyge the cancer is nyeloid | eukema. In 30
further or

gl i obl ast 9 rgﬂg(‘i’gﬂe5 " ? %Ir@‘lfsﬁg Eprga?%g%g* Itﬁ‘fméotrll aﬁ thg%%g n%r(g’?lotles

the cancef™is follicular |lynphona. In further or

addi ti onal “EirBodi et ¥4 *¥e cancer is pre-B acute

| eskem a. | nwhgbPtsh@or -8y Vaddrt¢@ralN=enbodi nents, the
cancer is chmade -y vphaeytoe, oBakeukem a. I n further
or addltlon@gﬂgnn@glnents t he cancer is nesotheliona.
I'n further or adgh%lgg§l egpodlnents the cancer is
smal | cel| Yine cancer. fn sone enbodi nents, the
conp03|trﬁﬁsconpr|3|ng a conmpound of fornula I is

adm ni stered in conbinatiofwith an additiona

therapy. In further or adgFtienal enbodi nents, the
addi ti onal therapy is radigfi on therapy, chenotherapy
or ,@a conbination of both. InRfurther or additional 5
enbodi ments, the conpositiqp conprising a conpound of
formula I s adm nistered in conbination with at |east
one therapeutlc agent. In further or additiona

enbodi nent & * tHe" e?(beutlc agent is selected from
the group d*“%&ﬁﬁﬂ@%ﬁ@“ﬁ@%ﬁﬂ%°“5ﬁﬂ|-anglogene3|s

agent $oelialadditivn o-the defiplicmsdverdergigyforttegroupt @ RY, dridndZ, or

addi t hddifahl subsiR@EN WIRIdoSd be tdmpRil by-1HoR Ofakidis tht Gend@QRL | S
selechggugﬁgﬂhhﬁgwg&@up of consisting of alkylating
agent E’Oo pfa some enmeogc%pegt Il‘.hg gvse%tlonépgo %&g Ia 90191 olal}élo} fe )rﬁtgzgli v?xeré Gis

antin St c enzy 0l soner
pr ocaP5%t heks e“}‘f‘?dt"t'i%ﬂls PR dgher g5 F"é‘f‘?"ﬂ ﬁ‘i‘h°?i’6e6'f & ‘Srﬁit i on
conpl exes, biological response nodifiers and growh

i nhi bitors, hornonal /antitetipf2#onal t herapeutic agents,
and haenat opoi etic growh factors. In further or
addi ti onal enbodi nents, the therapeutic agent is

sel ected fromtaxol, bortezom b or both. In sone
enbodi nents, the conposition is admnistered orally,
15 intraduodenal ly, parenterally (including

i ntravenous, subcutaneous, intranuscular,

i ntravascul ar or by infusion), topically or rectally.
In further or additional enbodinents the anount of
compound of forrmula | is in the range of about 0.001
to about 1000 ng/ kg body wei ght/day. In further or
addltlonal enbodlnents t he armount of conpound of
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or additional enbodi ments the conpound of fornula | is

adm nistered twice daily. In further or additional
werivodraent s t he conpound of fornmula | is adm PCHUS2082040538

three tinmes 10 per day. In further or additional

enbodi nents the conpound of formula I is adm ni stered

four times per day. In further or additional

enbodi ments the conpound of formula! is adm nistered

nore than four times per day. In sone enbodi nents, the

i ndi vidual suffering fromthe inflanmatory di sease is

a mammal . In further or additional enbodinents, the

i ndividual is a human. In further or additional

enbodi nents, an effective anpbunt of a 15 conposition

conprising a pharmaceutically acceptable salt of a

C O NP Ol Bghe erfibodirdehts)thk Bvedtion Bovidd AtompoBidef fathula I MRd 8 2 Rl ROt her
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acc e ptuftal oadfifvhdl enfobikeROG isiAS. Invthifrkroi aBditRtiabthb@meds, B APONENT
of a ﬁmfpm drDQindedhad is F1 W shehhboGIRERI 7 iS¥OR scfhe embodiments,

phar TRCE UL loflnbalin a%ﬁp&%% e%xdmmex%ﬂv]%mngl e. In

further of a e cancer is brain
carc e PRbodgpenis & s CHagH I jome gfodnenss %ESPzF s TR e
pancr S |Ife“°fE°&ﬁh°é‘Pmtsfi?lb%FP Fsemecmhqdiments, Xrih &) or Sncer |
col or Bewidh scoeamb@iments G is 6Lk €5X A F, Cl, pr CHy I ishh 81, Clo@Fs, Ci-Cs
addi t gl plknyR Bri@ BRI FREbI, said dhey1f pykaFIGGEINE brid Gyradilys OF der
. f} scLeaT m{w@m@éw}pﬁu@rs racel Y RSTIEE NOURMS, .,-C; alicyl,
r a
? n? ox¥ E'té’]é léyi é(t—O) IL‘ é/qlt; 8(_{)-r g%salkox E})%l g3 alkyl-

f i br o§ﬁ=8 e 31“"&’:‘ tre?- by Béllsrf F‘r?’Hﬁa?l éﬂﬁb“d.%ﬂi 5* % he
canc e k- ¥E-§7Q) fi-Co G N (CHD-ea $t alkgeieeNC-Gs elrdy~ Eelicer

ovar i axyl-anNer o rip@nodgnind £is Harrcie firthepr @igitions! @nboturaer |
renal GGN& e, snd 804 PEING IcpdikylGAE) CRiikoDY saill €LUF B oup dndthe

furd he rc49d£y1 OEJMQB 2, alﬁ‘&})gg% JEE,%ly?'Subs&lI{&: w‘&ﬁ‘ E€6cH, S brain
cance r aIn Eﬁ%ngrg)?a%&twfl emb%dﬁnents 8 is éor 8 ana 1sqI lf-“ llJJ[ E hce ror

addi t | orfaﬂ{3 e can reast” carcer.

I'n f uPiohasthogy ehopyer -peivaretewinodi ment s, t he cancer is
ovar i 9pf8Hinsemeqmbodimants Grig NymathylFraminesdiltiy forfaerlor agdiffosti nent s,
t he ceafbodtients, §ifICHBEN-CBCHANHIERES Where h 18 1,210 1. tadifitheDdr

addi t baainah RRIBRLL BRNES)N-LRCHLANERY,-, hiRreRIs Q3! A%, dRANCET .
I'n fupthGheor add%grg%e&laoq s, @Q’E&% 5 NH- fdﬁ% _GRNGS!,, 1S

renal urt er or I t1onal enbodi nents,
t he cﬁﬁ%e’f‘sfgldéﬁfor ect al cance_r.' I'n _fu.rtherio.r

addi t {°%8BHP scBnEEUinRERPds 1-rirpridyl2gineidy. ipigerif a1 4pipgridyl. In

| euk e Frrtlze or jdpjticnal prgbpéments 6. isrokaih¢lyl.d mipdrazd piPeriberrrEint s, t he
Canc e[0070Bn §ht @BddasitOGR R,,, RR, K LR hghrn, Ak orasd,dﬁdbd iomea| or
eﬂbOdbﬁeﬂhéher&m@udiﬁ%&ﬁmeht§ cls@l )R, oyl 1@}[ R, XARRGNA, x LN

furt h? Cl, orrCHaaglg‘{( | grn@ chum glaﬂﬁp fuéiaeroraxﬁmon% Cb Elml ? dOI‘ e-B

acut e 1 gukem a. her or

enbodi nents, the cancer is chronic |ynphocytic
B-1eukem a. In further or additional enbodi nents, the
cancer i s tnesotheliona. Mer¥2¥rt her or additiona

E’

enbodi ments, the cancer is small cell line cancer. In
sonme enbodi ments, the conposition conprising a
conmpound of forrmula | is administered in conbination

Wi th an additional therapy. In further or additional
enbodi ments, the additional therapy is radiation

t herapy, 10 chenot herapy or a conbi nation of both. In
further or additional enbodi nents, the conposition
conprising a conpound of fornmula | is admnistered in
conbi nation with at | east one therapeutic agent. In
further or additional enbodi nents, the therapeutic
agent |s selected fron1the group of cytotOX|c agents

o s . . .



10 enbodi nents, tunor proliferation is reduced by at
|l east 10 % In sone enbodi nents, tunor proliferation
wo g0vaeieeed by at | east 20% I n sone enbodi menkGT/US2009040538
proliferation is reduced by at least 25 % In sone
enbodi nents, tunor proliferation is reduced by at
|l east 30 % In sone enbodi nents, tunor proliferation
is reduced by at least 40 % In sone enbodi nments,
tunor proliferation is reduced by at least 50 % In
sonme enbodi nents, tunor 15 proliferation is reduced by
at least 60% In sone enbodi nents, tunor proliferation
is reduced by at least 70 % In sone enbodi nments,
tunor proliferation is reduced by at least 75 % In
sonme enbodi nents, tunor proliferation is reduced by at
| east is K RYOR,:) R, IHOR AQ KGN B 0L, & CHY IR Br, QY @i, brfcecat i on
I's regycedby-at |east 80 % In sonme enbodi nments,

L UTOY 1o bbbl ém%odrm%gy&sﬁ,a RY ri{Rd G2RA ARG Yfundl 1
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adm ncsd, aEe lethokly, @£ Rakth@nemskyt h an addi ti ona

t her apya) th Bmd éthJth@:&s &k Rladfﬁlztslpthhm%m&wammm; ge
addi t lsR nr@%erek %Eﬂpﬁb Sanfl ¢ haf‘ibpo%ré}ﬁ% o%l%meo Q‘&RJ}GT apy

or ac nation ot h r
R R CobnrrE e A bR,
fornuP@ﬂmwgﬁﬁvmW%@¥@¥@éﬁw?%%Rdﬂh&Wﬁﬁﬁ&H&Mﬁ%\at
| east Cibniefuttiaer gigieod fmbodagane is RlwT ifFUR istiel, o @CHa¥ dF bi onal
embodtimeitySs Brly BeoH!. A & udditichal 2GR fienis, 5 18] e gk &1 om
t he QESQHQalef InMQLrQa&iu&almmléas AN, w'hé}m iOstl@aa loRc,

a
a d cycloaﬂ(q ﬁ%uer 6r a?lcgtp [m? em‘ia%dmegsgg {s ku, where Elfb 18 m%s&bn%{ed 8 06 .

ne an is
add! S P TPRE BB Sero R ke T w&fmsﬁrﬁ%v?%fqé ng
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conditions in which aberrant MEK enzynme activity
contributes to the pathol ogy and/or synptons of a

waele@eaze4e©r condition. [001561The tabl es bel ow&HUS2009/040538
exanpl es of individual conpounds provided or
contenplated by this invention. These exanpl es shoul d
in no way be construed as limting. 5 [00157] Table 1
shows enbodi ments of this invention which are
conmpounds of fornmula I, wherein Gis R, where Rla is
as defined in the table and X, Y and Z are defined in
the table. Table 1 RRa XY ZCHB FI FCH3 O | F CH3
FBr FCH3 C Br FCH3 FCH3 FCH3 C CH3 F CH3 F CF3
F CH3 C

dimethylamino, X is F, Cl, CHj, or mono-, di- or tri- fluoromethyl, Y is I, Br, Cl, or mono-,
di- or tri- fluoromethyl and Z is H or F. In further or additional embodiments, G is R;q and
RCis F, Cl, methyl, ethyl, methoxy, ethoxy, or 2- methoxy-ethoxy.
[0075] In further or additional embodiments, G is Rygq, R%is F, Cl, methyl, ethyl, methoxy,
5  ethoxy, or 2- methoxy-ethoxy and X is F, Cl, or CHj. In further or additional embodiments,
Gis Ry, RVis F, Cl, methyl, ethyl, methoxy, ethoxy, or 2- methoxy-ethoxy, X is F, C, or
CH; and Y is I, Br, Cl, or mono-, di- or tri- fluoromethyl. In further or additional
embodiments, G is Ry, R%is F, C, methyl, ethyl, methoxy, ethoxy, or 2- methoxy-ethoxy,
XisF, Cl, or CHj, Y is 1, Br, Cl, or mono-, di- or tri- fluoromethyl and Zis Hor F. In

10 further or additional embodiments, G is R4 and Rlis H; X is F, Cl, CH3, or mono-, di- or
tri- fluoromethyl. In further or additional embodiments, G is Rig, R” is H; X is F, Cl, CH,
or mono-, di- or tri- fluoromethyl and Y is I, Br, Cl, or mono-, di- or tri- fluoromethyl. In
further or additional embodiments, G is Ryg, R” is H; X is F, Cl, CHs, or mono-, di- or tri-
fluoromethyl, Y is I, Br, Cl, or mono-, di- or tri- fluoromethyl and Z is H or F.

15  [0076] In further or additional embodiments, G is R;q where R4 is C(A)(A") is C-Cs
cycloalkyl. In further or additional embodiments, G is R4 where R4 is C(A)(A") is C;-Cs
cycloalkyl and B is H. In further or additional embodiments, G is R4 where R4 is C(A)(A")
is C;~Cs cycloalkyl and B is methyl, ethyl, 2-hydroxyethyl, n-propyl, 3- hydroxypropyl, 2,3-
dihydroxypropyl, 3,4-dihydroxybutyl, isopropyl, I-methyl-2-hydroxy ethyl, n-buty}, sec-

20  butyl, isobutyl, or 2-hydroxymethyl-3-hydroxy propyl.

[0077] In further or additional embodiments, G is R4 where R4 is C(A)(A") is C;-Cs
cycloalkyl and B is 2,3-dihydroxypropyl or 3,4-dihydroxybutyl. In further or additional
embodiments, G is Riq where Riq is C(A)(A") is C;-Cg cycloalkyl and B is 2,3-
dihydroxypropyl or 3,4-dihydroxybutyl, in which the chiral carbon in B is in the R

25  configuration. In further or additional embodiments, G is R;q where R4 is C(A)(A") is C)-Cs
cycloalkyl and B is 2,3-dihydroxypropyl or 3,4-dihydroxybutyl, in which the chiral carbon
in B is in the S configuration. In further or additional embodiments, G is Rj4 where Ryqis
C(A)(A") is C-Cs cycloalkyl and B is methyl, optionally substituted with one OH group, or
C,-C, alkyl, optionally substituted with one or two OH groups. In further or additional

30  embodiments, G is Rig where Ryq is C(A)(A") is C;-Cs cycloalky!l and R? is fluoro, chloro,
methyl, ethyl, propyl, isopropyl, sec-butyl, iso-butyl, terz-butyl, cyclopropyl, cyclobutyl,
fluoromethyl, methoxy, fluoromethoxy, methylamino or dimethylamino. In further or
additional embodiments, G is R;q where R4 is C(A)(A") is C1-Cs cycloalkyl and R®is F, Cl,
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methyl, ethyl, methoxy, ethoxy, or 2- methoxy-ethoxy. In further or additional
embodiments, G is Riq where Ryq is C(A)(A") is C1-Cs cycloalkyl and RisH; XisF, Cl,
CH3, or mono-, di- or tri- fluoromethyl.

[0078] In further or additional embodiments, the invention provides a composition
comprising a compound of formula I, where G is Riq where R4 is C(A)(A") is C;-Cs
cycloalkyl and B is 2,3-dihydroxypropyl or 3,4-dihydroxybutyl, in which the chiral catbon
in B is in the R configuration, which is substantially free of the S isomer. In further or
additional embodiments, the invention provides a composition comprising a compound of
formula I, where G is R4 where Ryq is C(A)(A") is C;-Cs cycloalkyl and B is 2,3-
dihydroxypropyl, in which the chiral carbon in B is in the R configuration, which is
substantially free of the S isomer. In further or additional embodiments, the invention
provides a composition comprising a compound of formula I, where G is Rjq where R4 is
C(A)(A") is C1-Cs cycloalkyl and B is 3,4-dihydroxybutyl, in which the chiral carbon in B is
in the R configuration, which is substantially free of the S isomer. In further or additional
embodiments, the invention provides a composition comprising a compound of formula I,
where G is Rjq where Rigis C(A)(A") is C1-Cs cycloalkyl and B is 2,3-dihydroxypropyl or
3,4-dihydroxybutyl, in which the chiral carbon in B is in the S configuration, which is
substantially free of the R isomer. In further or additional embodiments, the invention
provides a composition comprising a compound of formula I, where G is Rjg where Ryq is
C(A)A") is C;-Cs cycloalkyl and B is 2,3-dihydroxypropyl, in which the chiral carbon in B
is in the S configuration, which is substantially free of the R isomer. In further or additional
embodiments, the invention provides a composition comprising a compound of formula I,
where G is Ryg where Ryq is C(A)(A") is C;-Cs cycloalkyl and B is 3,4-dihydroxybutyl, in
which the chiral carbon in B is in the S configuration, which is substantially free of the R
isomer,

[0079] In further or additional embodiments, G is R,q where R4 is C(A}(A") is cyclopropyl.
In further or additional embodiments, G is R where R4 is C(A)(A") is cyclopropyl and B
is H. In further or additional embodiments, G is R4 where R;q is C(A)(A") is cyclopropyl
and B is methyl, ethyl, 2-hydroxyethyl, n-propyl, 3- hydroxypropyl, 2,3-dihydroxypropyl,
3,4-dihydroxybutyl, isopropyl, I-methyl-2-hydroxy ethyl, n-butyl, sec-butyl, isobutyl, or 2-
hydroxymethyl-3-hydroxy propyl. In further or additional embodiments, G is Ry where R4
is C(A)(A") is cyclopropyl and B is 2,3-dihydroxypropyl or 3,4-dihydroxybutyl. In further
or additional embodiments, G is Ri4 where R4 is C(A)(A') is cyclopropyl and B is 2,3-
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dihydroxypropyl or 3,4-dihydroxybutyl, in which the chiral carbon in B is in the R
configuration. In further or additional embodiments, G is Rjq where Riqis C(A)(A") is
cyclopropyl and B is 2,3-dihydroxypropyl or 3,4-dihydroxybutyl, in which the chiral carbon
in B is in the S configuration. In further or additional embodiments, G is R4 where Rq is
5  C(A)A") is cyclopropyl and B is methyl, optionally substituted with one OH group, or Cz-

C, alkyl, optionally substituted with one or two OH groups. In further or additional
embodiments, G is R1q where Ryq is C(A)(A") is cyclopropyl and RC is fluoro, chloro,
methyl, ethyl, propyl, isopropyl, sec-butyl, iso-butyl, tert-butyl, cyclopropyl, cyclobutyl,
fluoromethyl, methoxy, fluoromethoxy, methylamino or dimethylamino. In further or

10  additional embodiments, G is R14 where R4 is C(A)A") is cyclopropyl and R%isF, Cl,
methyl, ethyl, methoxy, ethoxy, or 2- methoxy-ethoxy. In further or additional
embodiments, G is R4 where Ryq is C(A)(A") is cyclopropyl and Ris H; X is F, Cl, CH, or
mono-, di- or tri- fluoromethyl.
[0080] In further or additional embodiments, the invention provides a composition

15  comprising a compound of formula I, where G is Rjq where Ry4 is C(A)(A") is cyclopropyl
and B is 2,3-dihydroxypropyl or 3,4-dihydroxybutyl, in which the chiral carbon in B is in
the R configuration, which is substantially free of the S isomer. In further or additional
embodiments, the invention provides a composition comprising a compound of formula I,
where G is Riq where Ryq is C(AXA") is cyclopropyl and B is 2,3-dihydroxypropyl, in which

20 the chiral carbon in B is in the R configuration, which is substantially free of the S isomer.
In further or additional embodiments, the invention provides a composition comprising a
compound of formula I, where G is R;q where Ryq is C(A)(A") is cyclopropyl and B is 3,4-
dihydroxybutyl, in which the chiral carbon in B is in the R configuration, which is
substantially free of the S isomer. In further or additional embodiments, the invention

25  provides a composition comprising a compound of formula I, where G is Rjg where Ryq is
C(A)(A)) is cyclopropyl and B is 2,3-dihydroxypropyl or 3,4-dihydroxybutyl, in which the
chiral carbon in B is in the S configuration, which is substantially free of the R isomer. In
further or additional embodiments, the invention provides a composition comprising a
compound of formula I, where G is R4 where Ryq is C(A)(A") is cyclopropyl and B is 2,3-

30  dihydroxypropyl, in which the chiral carbon in B is in the S configuration, which is
substantially free of the R isomer. In further or additional embodiments, the invention

provides a composition comprising a compound of formula I, where G is R;q where Ryq is

Page 29 of 230



CH3 F CH2F Cl CH3 F CH2F F CF3 F CH2F O CF3 F CF3 F |
F RaXYZC3C | FCF3FBr FCF3C Br FCF3 F
W@ORBIM29246 PCT/US2009/040538

C(A)(A" is cyclopropyl and B is 3,4-dihydroxybutyl, in which the chiral carbon in B is in
the S configuration, which is substantially free of the R isomer.
[0081] In some embodiments, G is R;. and nis 1. In further or additional embodiments, G
is Ry, RCis H, Ry are H, R and R; are, independently, H, F, Cl, Br, CHs;, CH,F, CHF>,

5 CFs, O CH;3, OCH,F, OCHF,, OCFs, ethyl, n-propyl, isopropyl, cyclopropyl, isobutyl, sec-
butyl, fert-butyl, and methylsulfonyl, XisFand Yis L
[0082] In some embodiments, G is Ar; where Ar;is phenyl optionally substituted with one
group selected from acetamido, amidinyl, cyano, carbamoyl, methylcarbamoyl,
dimethylcarbamoyl, 1,3,4-0xadiazol-2-yl, 5-methyl-1,3,4-oxadiazolyl, 1,3,4-thiadiazolyl, 5 -

10  methyl- 1,3,4- thiadiazolyl, IH-tetrazolyl, N-morpholylcarbonylamino, N-
morpholylsulfonyl, N- pyrrolidinylcarbonylamino, and methylsulfonyl, optionally
substituted with 1-3 substituents selected independently from F, Cl, and CHs. In further or
additional embodiments, G is Ar; where Aris phenyl optionally substituted with one group
selected from acetamido, amidinyl, cyano, carbamoyl, methylcarbamoyl,

15 dimethylcarbamoyl, 1,3,4-0xadiazol-2-yl, S-methyl-1,3 4-oxadiazolyl, 1,3,4-thiadiazolyl, 5 -
methyl- 1,3,4- thiadiazolyl, IH-tetrazolyl, N-morpholylcarbonylamino, N-
morpholylsulfonyl, N- pyrrolidinylcarbonylamino, and methylsulfonyl, optionally
substituted with 1-3 substituents selected independently from F, Cl, and CH,, R®is H, X is
F, C, or methyl and Y is Br, I, CF3, C;-C; alkyl, C,-Cs alkenyl, C»-C; alkynyl, cyclopropyl,

R,

1
20 O CHj;, OCH,CHj or SCHj. In some embodiments, G is Ar; where Aryis Z and
where R, and R are, independently, H, F, Cl, CHs, CF3, OCHs. In further or additional
R2

embodiments, G is Ar) where Ar; is Z\ and where R, and R3 are, independently,
H, F, Cl, CHs, CF3, OCHs, X is F or CH3, Y is I, Br, or Cl; and Z is F. In further or
additional embodiments, G is Ar; where Aryis phenyl or mono-substituted phenyl. In further
25  or additional embodiments, G is Ar; where Aryis phenyl or mono-substituted phenyl, X is F
orCH;, Yis I, Br,orCl, Z is F; and R%is F, methyl, ethyl, methoxy, or 2-methoxy-ethoxy.
In further or additional embodiments, G is Ar; where U is N or CR; and V is N. In further
or additional embodiments, G is Ar; where U is N or CR; and V is CR. In further or
additional embodiments, G is Ar; where U is N or CR,, V is CR, R is H,XisF,Cl, or
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methyl and Y is Br, I, CF3, C;-C; alkyl, C»-C; alkenyl, C;-C; alkynyl, cyclopropyl, OCHs,

OCHzCH;; or SCH3.
Ry
Y
Ra'—&
[0083] In some embodiments, G is Ar, where Ary is u where R; is H or methyl
and Rs is H, acetamido, methyl, F or Cl.
Rz
vV
38
5  [0084] In further or additional embodiments, G is Ar, where Ar, is U where Ry

is H or methyl, Rg is H, acetamido, methyl, F or Cl, R%isH, XisF,Cl, or methyl, YisBr, I,
CFs, C;-C; alkyl, C,-C; alkenyl, C,-Cs alkynyl, cyclopropyl, OCHs, OCH2CHj or SCH;,
and Zis F.

[0085] In further or additional embodiments, G is Ar, where Ary is U where U is

10  SorO, VisCH=, and R is H or CHj, Ry is H or methyl, Rs is H, acetamido, methyl, F or
CLR%isH, XisF, Cl, or methyl, Y is Br, I, CF3, C1-Cs alkyl, C,-C; alkenyl, C;-C; alkynyl,
cyclopropyl, OCHs, OCH,CH; or SCH3 and Z is F. In further or additional embodiments,
R"is H. In further or additional embodiments, R” is H, X is F or Cl and Y is Br, I, CH,CHj
or SCH;

15  [0086] In some embodiments, G is Ar; where U is -O-.
[0087} In further or additional embodiments, G is Ry,, where Ry, is defined as above. In
further or additional embodiments, G is Ry,, and R%is H, where Ry, is defined as above. In
further or additional embodiments, G is Ry, and R? is as defined above, other than H, and
Ry, is defined as above. In further or additional embodiments, G is Ry, where Ry, is methyl,

20  monohalomethyl, C,-C; alkoxymethyl, or cyclopropoxymethyl. In further or additional
embodiments, G is Ri,, where Ry, is methyl, monohalomethyl, C,-C; alkoxymethyl, or
cyclopropoxy methyl and where R® is F, Cl, C;-C; alkyl, monochloro C,-C; alkyl, C1-Cs
alkoxy, trifluoro methoxy, or 2-methoxy-ethoxy.
[0088] In further or additional embodiments, G is Ry, where Ry, is defined as above. In

25  further or additional embodiments, G is Ryp, and R? is H, where Ry, is defined as above. In
further or additional embodiments, G is Ry, R®is H and Z is F, where Ryy is defined as
above, In further or additional embodiments, G is Ry, and R? is as defined above, other than
H, and Ry, is defined as above. In further or additional embodiments, G is Ry, where Ry is
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isopropyl, 2-butyl, 2-pentyl, cyclopropyl, cyclobutyl, cyclopentyl, or cyclohexyl, all
optionally substituted with 1 or 2 substituents selected independently from F, Cl, OH, and
OCHs;; Y is Br, I, methyl, or trifftuoromethyl. In further or additional embodiments, G is Ry,
where Ry, is isopropyl, 2-butyl, 2-pentyl, cyclopropyl, cyclobutyl, cyclopentyl, or

5  cyclohexyl, optionally substituted with 1 or 2 substituents selected independently from F,
Cl, OH, and OCH3; Y is Br, I, methyl, or trifluoromethyl; and R® is F, Cl, C;-C; atkyl,
monochloro C;-C; alkyl, C;-Cj alkoxy, trifluoromethoxy, or 2-methoxy- ethoxy. In further
or additional embodiments, G is Ry, where Ry, is isopropyl, 2-butyl, 2-pentyl, cyclopropyl,
cyclobutyl, cyclopentyl, or cyclohexyl, all optionally substituted with one Cl or with 1 or 2

10  OH groups; and Y is Br, I, methyl, or trifluoromethyl. In further or additional embodiments,
G is Ry, where Ry is isopropyl, 2-butyl, 2-pentyl, cyclopropyl, cyclobutyl, cyclopentyl, or
cyclohexyl, all optionally substituted with one Cl or with 1 or 2 OH groups; Y is Br, I,
methyl, or trifluoromethyl; and RYisF, Cl, C;-Cs alkyl, monochloro C;-C; alkyl, C-C;
alkoxy, trifluoromethoxy, or 2-methoxy-ethoxy.

15  [0089] In further or additional embodiments, G is Ry, where R, is defined as above. In
further or additional embodiments, G is Ry., and R” is H, where R, is defined as above. In
further or additional embodiments, G is R, and R’ is as defined above, other than H, and
Ry is defined as above. In further or additional embodiments, G is Ry, and R® is H, where
Ric is (CH2),OwR', wheremis Q or 1,nis 2 or 3 whenmis 1, and nis 1 or 2 when m is 0,

20 and R'is C;-Cq alkyl, optionally substituted with 1-3 substituents selected independently
from F, C1, OH, OCH3, OCH>CHj, and Cs-Cs cycloalkyl. In another more specific
subgeneric embodiment, m is zero, nis 1 or 2, and R' is C;-Cy alkyl, optionally substituted
as described above. In another more specific subgeneric embodiment, m is 1, nis 2 or 3, and
R'is C;-C, alkyl, optionally substituted as desctibed above. In a still more specific

25  subgeneric embodiment, m is zero, n is 1 or 2, and R' is C;-C4 alkyl, optionally substituted
with 1 -3 groups selected from OH, OCH;, Cl, and cyclopropyl.

[0090] In further or additional embodiments, G is R 4, where R,q is defined as above. In
further or additional embodiments, G is R4, and R” is H, where Ry4 is defined as above. In
further or additional embodiments, G is R;q and R® is as defined above, other than H, and

30 Ruais defined as above. In further or additional embodiments, G is R4, and R is H, where
Ryq is C(A)A')(B)- where B, A, and A’ are, independently, H or Cy4 alkyl, optionally
substituted with one or two OH groups or halogen atoms, or A and A!, together with the

carbon atom to which they are attached, form a 3- to 6- member saturated ring, said ring
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optionally containing one or two heteroatoms selected, independently, from O, N, and S and
optionally substituted with one or two groups selected independently from methyl, ethyl,
fluoro, chloro, bromo and iodo.
[0091] In further or additional embodiments, G is R,., where R, is defined as above. In

5 further or additional embodiments, G is R;., and R? is H, where R, is defined as above. In
further or additional embodiments, G is R, and R is as defined above, other than H, and
R|. is defined as above.
[0092] In further or additional embodiments, G is Ar;, where Ar,is defined as above. In
further or additional embodiments, G is Ar;, and R® is H, where Ar;is defined as above. In

10 further or additional embodiments, G is Arjand R° is as defined above, other than H, and
Aris defined as above.

[0093] In further or additional embodiments, G is Ar,, where Ar; is defined as above. In
further or additional embodiments, G is Ar,, and R is H, where Ar, defined as above. In
further or additional embodiments, G is Ar, and R is as defined above, other than H, and

15 Ar is defined as above.

[0094] In further or additional embodiments, X is F, Cl, or CHa; Y is I, Br, Cl, CF; or C;-C3
alkyl, and Z is H or F. In further or additional embodiments, X is F, Cl, or CH3: Y is I, Br,
Cl, CF3, or C;-C; alkyl, Z is H or F, and RV is halogen, C;-Cs alkyl, monohalo C,-Cy alkyl,
C5-C¢ cycloalkyl, C,-Cs alkenyl, C,-Cy alkynyl, phenyl, monosubstituted phenyl, OR;, O-

20 C(=O)R4, or C(=0)ORs. In further or additional embodiments, X is F, Cl, or CHs: Y is I, Br,
Cl, CF3, or C;-C; alkyl, Z is H or F, and R is furyl, thienyl, thiazolyl, isothiazolyl, oxazolyl,
isoxazolyl, pyrrolyl, or pyrazolyl. In further or additional embodiments, X is F, CL, or CHs:
Y is I, Br, Cl, CF, or Cy-C; alkyl, Z is H or F, and R® is F, C1, C;-Cy alkyl, C;-C; alkoxy,
trifluoromethoxy, or 2- methoxy-ethoxy.

25 [0095] In another more specific subgeneric embodiment, R 4 is cycloalkyl or 1-alkyl-
cycloalkyl, in which the 1-alkyl group is optionally substituted with one or two OH groups
or with one or two halogen atoms.

[0096] In another more specific subgeneric embodiment, R is halogen, C;-C alkyl,
monohalo C;-Cs alkyl, C3-Cs cycloalkyl, C,-Cs alkenyl, Co-Cs alkynyl, phenyl,

30  monosubstituted phenyl, OR3, O-C(=0)Ry, or C(=O)ORs; and Ry is cycloalkyl or 1-alkyl-
cycloalkyl, in which the 1-alkyl group is optionally substituted with one or two OH groups

or with one or two halogen atoms.
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[0097] In another more specific subgeneric embodiment, R is furyl, thienyl, thiazolyl,
isothiazolyl, oxazolyl, isoxazolyl, pyrrolyl, or pyrazolyl; and R,4 is cycloalkyl or 1-alkyl-
cycloalkyl, in which the 1-alkyl group is optionally substituted with one or two OH groups
or one or two halogen atoms.

5  [0098] In another more specific subgeneric embodiment, Ry is cycloalkyl or 1-alkyl-
cycloalkyl, in which the 1-alkyl group is optionally substituted with one or two OH groups,
and where Y is Br, I, methyl, or trifluoromethyl. In another more specific subgeneric
embodiment, Ryq is cycloalkyl or 1-alkyl-cycloalkyl, in which the 1-alkyl group is
optionally substituted with one or two fluorine or chlorine atoms, and where Y is Br, I,

10 methyl, or trifluoromethyl. In another more specific subgenetic embodiment, R4 is
cycloalkyl or (1 -alley I)-cycloalkyl, in which the 1-alkyl group is optionally substituted
with one or two OH groups, and where R” is F, Cl, C;-C; alkyl, monochloro C;-C; alkyl,
C1-C; alkoxy, trifluoromethoxy, or 2-methoxy-ethoxy. In another more specific subgeneric
embodiment, Ryq is tetrahydrofuryl, tetrahydrothienyl, pyrrolidyl, piperidyl, piperazinyl, or

15 morpholyl, each optionally substituted as described above, and where Y is Br, I, methyl, or
trifluoromethyl. In another more specific subgeneric embodiment, Ry4 is oxazolidinyl,
thiazolidinyl, isoxazolidinyl, isothiazolidinyl, tetrahydrofuryl, tetrahydrothienyl, pyrrolidyl,
piperidyl, piperazinyl, or morpholyl, each optionally substituted as desctibed above, and
where Y is Br, I, methyl, or trifluoromethyl. In another more specific subgeneric

20  embodiment, Ry, is cyclopropyl or 1-alkyl-cyclopropyl, in which the 1-alkyl group is
optionally substituted with one or two OH groups, and where R* is F, Cl, methyl, ethyl,
chloromethyl, Cy-C; alkoxy, trifluoromethoxy, or 2-methoxy-ethoxy. In an even more
specific embodiment, Ryq4 is 1-(monohydroxyalkyl) cycloalkyl. In another more specific
embodiment, Ryq is I<(monohydroxyalkyl) cycloalkyl, where R is F, Cl, methyl, ethyl,

25 chloromethyl, C;-C; alkoxy, trifluoromethoxy, or 2-methoxy-ethoxy. In an even more
specific embodiment, R4 is 1-(dihydroxyalkyl) cycloalkyl. In another more specific
embodiment, Ryq is I-(dihydroxyalkyl) cycloalkyl, where R” is F, Cl, methyl, ethyl,
chloromethyl, C;-C; alkoxy, trifluoromethoxy, or 2-methoxy-ethoxy.

[0099] In a more specific subgeneric embodiment U is CR; and V is N. In another more

30 specific, subgeneric embodiment, U and V are both N. In a more specific, subgeneric
embodiment, U is CR; and V is CR3.

{00100] In a still more specific subgeneric embodiment, this invention provides a

compound of formula I, where G is Ar; and Ar is phenyl or monosubstituted phenyl, RCis
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F, methyl, ethyl, C;-Cs alkoxy, trifluoromethoxy, or 2-methoxy-ethoxy; X is F, Cl, or CHj;
Y isI; and Z is F. In another subgeneric embodiment, this invention provides a compound
of formula I, where G is Ar;, where Ar is phenyl or monosubstituted phenyl, R%is halogen,
C-Cs alkyl, C3-Cs cycloalkyl, C,-Cs alkenyl, C»-Cs alkynyl, all such alkyl, cycloalkyl,
5 alkenyl, and alkynyl groups optionally substituted with 1-3 substituents selected

independently from halogen, OH, CN, cyanomethyl, nitro, phenyl, and trifluoromethyl; or
R is phenyl, OR;, furyl, thienyl, thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, pyrrolyl, or
pyrazolyl. In a more specific subgeneric embodiment, this invention provides a compound
of formula T, where A is Ar;, where Ar; is phenyl or monosubstituted phenyl, R’ is F, Cl,

10 Cy-C; alkyl, C,-Cs alkoxy, 2-methoxyethoxy, C>-Cs alkenyl, C,-Cs alkynyl, trifluoromethyl,
phenyl, furyl, or thienyl, thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, pyrrolyl, or pyrazolyl;
Xis F, Cl, or methyl; Y is I, Br, Cl, CF3, or C;-Cs alkyl; and Z is F.
[00101] In another still more specific subgeneric embodiment, this invention provides
a compound of formula I, where G is Ar;, where Ar; is phenyl or monosubstituted phenyl,

15 R%isH; XisF,Cl,or CHy; YisBror;and Zis F.
[00102] In another subgeneric embodiment his invention provides a compound of
formula I, where G is Ara, where Ar; is 2-thienyl, 2-furyl, 3 -thienyl, 3 -furyl, 2-pyrrolyl, or
3 -pyrrolyl, all optionally substituted with methoxycarbonyl, methylcarbamoyl, acetamido,
acetyl, methyl, ethyl, triftvoromethyl, or halogen. In a more specific subgeneric

20  embodiment his invention provides a compound of formula I, where G is Ar,, where Ar; is
2-thienyl, 2-furyl, 3-thienyl, 3-furyl, 2-pyrrolyl, or 3- pyrrolyl, all optionally substituted
with methoxycarbonyl, methylcarbamoyl, acetamido, acetyl, methyl, ethyl, trifluoromethy?,
or halogen; R is other than H; X is F, CL, or CHy: Y is I, Br, Cl, CFs, or C;-C; alkyl, and Z
is H or F. In another subgeneric embodiment this invention provides a compound of formula

25 I, where G is Ary, where Ar; is 2-thienyl, 2-furyl, 3-thienyl, 3-furyl, 2-pyrrolyl, or 3-
pyrrolyl, all optionally substituted with methoxycarbonyl, methylcarbamoyl, acetamido,
acetyl, methyl, ethyl, trifluoromethyl, or halogen; R” is F, Cl, C;-C;s alkyl, monochloro C;-
C; alkyl, C;-C; alkoxy, trifluoromethoxy, methyloxy-methoxy, or 2-methoxy-ethoxy; X is
F, Cl, or CH;: Y is I, Br, Cl, CF3, or C4-C; alkyl, and Z is H or F. In another subgeneric

30  embodiment his invention provides a compound of formula I, where G is Ar,, where Ar, is
2-thienyl, 2-furyl, 3-thienyl, 3-furyl, 2-pyrrolyl, or 3-pyrrolyl, all optionally substituted with
methoxycarbonyl, methylcarbamoyl, acetamido, acetyl, methyl, ethyl, trifluoromethyl, or
halogen; R® is H; X is F, C, or CH3: Y is I, Br, Cl, CFs, or Cy-C; alkyl, and Z is H or F. In
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another subgeneric embodiment his invention provides a compound of formula I, where G
is Arp, where Ar; is thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, pyrrolyl, or pyrazolyl, all
optionally substituted with methoxycarbonyl, methylcarbamoyl, acetamido, acetyl, methyl,
ethyl, trifluoromethyl, or halogen; RlisHor methoxy; XisF, Cl, or CH;: Y is I, Br, Cl,
CF3, 0or C;-C; alkyl, and Zis Hor F.

[00103] In some embodiemnts, the compound of formula (I), or a pharmaceutical salt

thereof, is selected from

A,s” o A,s" o I>L,s”°
O"™NH |, F O"™NH |, F W, F
F [ F [ F [
F , F , F ,
LY
.0
<

A 0 HO.
O’S/\NH NH F
H H
¢[F [ F I
F , ,

F
OH OH
Ho\)\yxs,,o HO\/KX/S/,O
O"™NH | F " ™nH o, F
MeO. N\©\ . N. t
F | F |
F , F
OH

o AN
.

Ho\)\y/s,,o H 0
O"™nu o, F SNH O F
NO \o/\/O N\©\
F [ F I
F . F
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HO/\X/SI,O Ho/\yl/s,,o
O ™1, F O"NH o, F
F ] F I
F , F and

HO.

>s?
O"™NH |, F
MeO N\©\
F |
F .

[00104] In some embodiments, the invention provides a compound of formula L, or a

pharmaceutical salt thereof, selected from:
OH

Ho\)\y/s,,o HO\)\X/S,,O
O"™NH |, F O"™Nu |, F
MeO. N@ F N\©\
F i F
F and F

carbon is in the R configuration.

OH

5 where the 2-OH
[00105] In some embodiments, the invention provides a compound of formula I, or a

pharmaceutical salt thereof, selected from:

OH OH

o L X o o LM o
> 5t
O W | F NH |, F
M N\©\ F N\©\
M\E;[F i F
10  carbon isin the S configuration.
[00106] In further or additional embodiments, the compound of formula (1), or a

N

O "™NH

y F
MeO N\@
F

pharmaceutical salt thereof, is F

where the 2-OH
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10

[00107] In further or additional embodiments, the compound of formula (T), or a
OH

0
0”S/\NH W F
MeO. N\©\
F
pharmaceutical salt thereof, is F .

[00108] In some embodiments, the invention provides a composition comprising a

compound of formula I, selected from those shown below, where the 2-OH carbon is in the

J\Xsé
Mwﬁj O
R configuration, substantially free of the S- isomer:
OH
HO 0O
NH H F
F N\©\
F 1
F
[00109] In some embodiments, the invention provides a composition comprising a

compound of formula I, selected from those shown below, where the 2-OH carbon is in the
OH

0
>s?
O"™NH , F
MeO N\©\
F I
F >

S configuration, substantially free of the R- isomer:

o Lo

i
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[00110] In some embodiments, this invention provides a compound of formula I,
where Y is phenyl, pyridyl, or pyrazolyl. In another subgeneric embodiment, this invention
provides a compound of formula I, where Y is substituted phenyl, pyridyl, or pyrazolyl. In
yet another subgeneric embodiment, this invention provides a compound of formula I,

5 where Y is Br or I In one subgeneric embodiment, this invention provides a compound of
formula I, where G is 1-piperidyl, 2-piperidyl, 3-piperidyl, or 4-piperidyl. In another
subgeneric embodiment, this invention provides a compound of formula I, where G is 1-
piperazyl or 2-piperazyl. In another subgeneric embodiment, this invention provides a
compound of formula I, where G is morpholyl. In another subgeneric embodiment, this

10  invention provides a compound of formula I, where G is N-methyl-2-aminoethyl. In one
subgeneric embodiment, this invention provides a compound of formula I, where G is N-
methyl-3-amino-n-propyl. In another subgenetic embodiment, this invention provides a
compound of formula I, where G is (CH3),N-CH,CH,-NH~(CH,),-, where nis 1, 2, or 3. In
another subgeneric embodiment, this invention provides a compound of formula I, where G

15 is (CH3CH2):N-CH;CH,-NH-(CHy)o-, where n is 1 or 2. In a more specific subgeneric
embodiment, this invention provides a compound of formula I, where G is 1-piperidyl, 2-
piperidyl, 3-piperidyl, or 4-piperidyl; R® is H, halo, or methoxy; X is F; and Yis L In
another more specific subgeneric embodiment, this invention provides a compound of
formula I, where G is 1-piperazyl or 2-piperazyl; R® is H, halo, or methoxy; X is F; and Y is

20  IInanother more specific subgeneric embodiment, this invention provides a compound of
formula I, where G is morpholyl; R°® is H, halo, or methoxy; X is F; and Y is L In another
more specific subgeneric embodiment, this invention provides a compound of formula I,
where G is N-methyl-2-aminocthyl; R° is H, halo, or methoxy; X is F; and Y is I In another
more specific subgeneric embodiment, this invention provides a compound of formula I,

25 where G is N-methyl-3-amino-n-propyl; R° is H, halo, or methoxy; X is F; and Yis L In
another more specific subgeneric embodiment, this invention provides a compound of
formula I, where G is (CH3):N-CH,CH,-NH-(CH>),-, where n is 1, 2, or 3; R® is H, halo, or
methoxy; X is F; and Y is L. In another more specific subgeneric embodiment, this invention
provides a compound of formula I, where G is (CH3;CH;),N-CH,CH;-NH~(CH,),-, where n

30 is1or2;R"is H, halo, or methoxy; X is F; and Y is L.

[00111] In some embodiments, the invention provides a pharmaceutical composition
comprising a compound of formula I or a pharmaceutically acceptable salt thereof, In some
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embodiments the pharmaceutical composition further comprises at least one
pharmaceutically acceptable carrier.
[00112] In some embodiments, the invention provides a pharmaceutical composition

Ho\mj’ﬁ

TN

NH F
hol
F I
comprising a compound selected from: F and
OH

Ho\/‘\y o)
O’S/\NH P
MeO. N\©\
F |
F

[00113] In some embodiments, the pharmaceutical composition further comprises at

, or a pharmaceutically acceptable salt, thereof.

least one pharmaceutically acceptable carrier. In some embodiments, the compound is in the
R configuration. In some embodiments, the compound is in the R configuration,
substantially free of the S- isomer. In some embodiments, the compound is in the §
configuration. In some embodiments, the compound is in the S configuration, substantially
free of the R- isomer. In some embodiments, the compound is:

OH
Ho\)\%/sto

NH

b,

F

H
HO. 0

0" “NH

w F
MeO. N\©\
[00114] In some embodiments, the compound is: F
OH
no I _X o
ONH o, F
MeO. N@\
F J
[00115] In some embodiments, the compound is: F .
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F phenyl F CH3 O phenyl F CH3 CH3 phenyl CH3 F
3-pyridyl F CH3 A 3-pyridyl F CH3 CH3 4-pyridyl CH3

wo2pynzezed yI F CH3 C pyrazolyl F CH3 F 4- pyriByl/US20@HBI0538
A 4-pyridyl F CH3

10

15

OH
HO\/\X

o)
O’S(\NH w F
MeO. N\©\
F ]
[00116] In some embodiments, the compound is: F .

[00117] In other aspects, the present invention is directed to pharmaceutical
compositions comprising effective amounts of a compound of formulaI or a
pharmaceutically acceptable salt thereof. In some embodiments, the pharmaceutical
compositions further comprise a pharmaceutically acceptable carrier. Such compositions
may contain adjuvants, excipients, and preservatives, agents for delaying absorption, fillers,
binders, adsorbents, buffers, disintegrating agents, solubilizing agents, other carriers, and
other inert ingredients. Methods of formulation of such compositions are well-known in the
art.

[00118] The invention relates to a composition comprising: about 1mg of a
OH
.
o N F
MeO. N
F 1
compound of structure: F ; about 222.2mg of microcrystalline

cellulose; about 12.0mg of croscarmellose sodium; about 2.4mg of sodium lauryl sulfate;

and about 2.4mg of magnesium stearate.

[00119] The invention also relates to a composition comprising; about 10mg of a
OH
R;?JD
ay F
MeO. N
F ]
compound of structure: F ; about 213.2mg of microcrystalline

cellulose; about 12.0mg of croscarmellose sodium; about 2.4mg of sodium lauryl sulfate;
and about 2.4mg of magnesium stearate.
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phenyl F CH3 d 3-(CH3- S02-NH)- phenyl F CH3 F
WR2(0oHP24602- NH) - phenyl F WO PCT/US2009/040538
2009/ 129246PCT/ US2009/ 040538 [00158] Tabl e 2 shows
enbodi nents of this invention which are conpounds of
formula I, wherein Gis Rib where Rbis as defined in
the table and X, Y and Z are defined in the table.
5Table 2 Rb XY ZI>F 1|1 FDOC |

[00120] The invention also relates to a composition comprising: about 20mg of a

compound of structure: F ; about 203.2mg of microcrystalline
cellulose; about 12.0mg of croscarmellose sodium; about 2.4mg of sodium lauryl sulfate;

and about 2.4mg of magnesium stearate.

5 [00121] The invention also relates to a composition comprising; about 40mg of a
HO,  OH
o hH F
MeQ. n\©\
F |
compound of structure: F ; about 183.2mg of microcrystalline

cellulose; about 12.0mg of croscarmellose sodium; about 2.4mg of sodium lauryl sulfate;

and about 2.4mg of magnesium stearate.

[00122] The invention also relates to a composition comprising: about 0.4% by
HO, OH
\I;§,,0
o NH E
MeO. N
F 1
10 weight of a compound of structure: F ; and about 99.6% by weight of a

pharmaceutically acceptable carrier or vehicle.
[00123] In some embodiments, the pharmaceutically acceptable carrier or vehicle
comprises microcrystalline cellulose. In further or additional embodiments, the
microcrystalline ceflulose is about 92.6% by weight of the composition. In further or

15 additional embodiments, the composition further comprises: about 5% by weight
croscarmellose sodium; about 1% by weight sodjum lauryl sulfate; and about 1% by weight

magnesium stearate,
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[00124] The invention also relates to a composition comprising: about 4.2% by
HO  OH
o8
¢ NH F
MeO N
F 1

weight of a compound of structure: F ; and about 95.8 % by weight of a

pharmaceutically acceptable carrier or vehicle.
[00125] In some embodiments, the pharmaceutically acceptable carrier or vehicle

5  comprises microcrystalline cellulose. In further or additional embodiments, the
microcrystalline cellulose is about 88.8% by weight of the composition. In further or
additional embodiments, the composition further comprises: about 5% by weight
croscarmellose sodium; about 1% by weight sodium lauryl sulfate; and about 1% by weight

magnesium stearate.
10 [00126] The invention also relates to a composition comprising: from about 2% to
HO, OH
\[;§ 0
gNHLF
"L
F ]
about 10% by weight of a compound of structure: F ; and from about

98% to about 90% by weight of a pharmaceutically acceptable carrier or vehicle.
[00127] In some embodiments, the pharmaceutically acceptable carrier or vehicle
comprises microcrystalline cellulose. In further or additional embodiments, the

15 microcrystalline cellulose is from about 85% to about 95% by weight of the composition. In
further or additional embodiments, the composition further comprises: from about 1% to
about 6% by weight croscarmellose sodium; from about 0.1% to about 2% by weight
sodium lauryl sulfate; and from about 0.25% to about 1.5% by weight magnesium stearate.
[00128] In some embodiments, the pharmaceutically acceptable carrier or vehicle

20  comprises microcrystalline cellulose. In further or additional embodiments, the
microcrystalline cellulose is from about 85% to about 95% by weight of the composition. In
further or additional embodiments, the composition further comprises: from about 1% to
about 6% by weight croscarmellose sodium; and from about 0.25% to about 1.5% by weight

mmagnesium stearate.
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[00129] The invention also relates to a method for treating or preventing cancer or an
inflammation disease, comprising administering to a subject in need thereof an effective

amount of a pharmaceutical composition comprising: about 1mg of a compound of
HQ OH

\;§1,0
N F
MeO. N\©\
structure: F ; about 222.2mg of microcrystalline cellulose; about

5  12.0mg of croscarmellose sodium; about 2.4mg of sodium lauryl sulfate; and about 2.4mg
of magnesium stearate.
[00130] The invention also relates to a method for treating or preventing cancer or an
inflammation disease, comprising administering to a subject in need thereof an effective

amount of a pharmaceutical composition comprising: about 10mg of a compound of

HO  OH
oNHF
MeO. N
F |
10  structure: F ; about 213.2mg of microcrystalline cellulose; about

12.0mg of croscarmellose sodium; about 2.4mg of sodium laury! sulfate; and about 2.4mg
of magnesium stearate.

[00131] The invention also relates to a method for treating or preventing cancer or an
inflammation disease, comprising administering to a subject in need thereof an effective

15 amount of any of the pharmaceutical compositions described herein.

[00132] The invention relates to a composition comprising: about 1mg of a
H(\;§H
o}
o"s,‘NH F
H
MeO. i N\©\
F |
compound of structure: F ; about 222.2mg of microcrystalline

cellulose; about 12.0mg of croscarmellose sodium; about 2.4mg of sodium lauryl sulfate;

and about 2.4mg of magnesium stearate.
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[00133] The invention also relates to a composition comprising: about 10mg of a
HO  OH
N F
MeO. i N\©\
F 1
compound of structure: F ; about 213.2mg of microcrystalline

cellulose; about 12.0mg of croscarmellose sodium; about 2.4mg of sodium lauryl sulfate;

and about 2.4mg of magnesium stearate.

5 [00134] The invention also relates to a composition comprising: about 20mg of a
HO  OH
ONH L F
MeO N
F {
compound of structure: F ; about 203.2mg of microcrystalline

cellulose; about 12.0mg of croscarmellose sodium; about 2.4mg of sodium lauryl sulfate;

and about 2.4mg of magnesium stearate.

[00135] The invention also relates to a composition comprising: about 40mg of a
:‘OH
L
MeO. N
F 1
10 compound of structure: F ; about 183.2mg of microcrystalline

cellulose; about 12.0mg of croscarmellose sodium; about 2.4mg of sodium lauryl sulfate;

and about 2.4mg of magnesium stearate.

[00136] The invention also relates to a composition comprising: about 0.4% by
OH
ios
dNHF
MeO. N\©\
weight of a compound of structure: F ; and about 99.6% by weight of a

15  pharmaceutically acceptable carrier or vehicle.
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[00137] In some embodiments, the pharmaceutically acceptable carrier or vehicle

10

15

20

comprises microcrystalline cellulose. In further or additional embodiments, the
microcrystalline cellulose is about 92.6% by weight of the composition. In further or
additional embodiments, the composition further comprises: about 5% by weight
croscarmellose sodium; about 1% by weight sodium lauryl sulfate; and about 1% by weight

magnesium stearate.

[00138] The invention also relates to a composition comprising: about 4.2% by
0
o"s,‘NH F
MeO. N
F 1
weight of a compound of structure: F ; and about 95.8 % by weight of a

pharmaceutically acceptable carrier or vehicle.

[00139] In some embodiments, the pharmaceutically acceptable carrier or vehicle
comprises microcrystalline cellulose. In further or additional embodiments, the
microcrystalline cellulose is about 88.8% by weight of the composition. In further or
additional embodiments, the composition further comprises: about 5% by weight
croscarmellose sodium; about 1% by weight sodium lauryl sulfate; and about 1% by weight
magnesium stearate.

[00140] The invention also relates to a composition comprising: from about 2% to
HQ  OH

\;2 0
”
o .

Me H\G\
0\¢(F I

about 10% by weight of a compound of structure: F ; and from about
98% to about 90% by weight of a pharmaceutically acceptable carrier or vehicle,
[00141) In some embodiments, the pharmaceutically acceptable carrier or vehicle
comprises microcrystalline cellulose. In further or additional embodiments, the
microcrystalline cellulose is from about 85% to about 95% by weight of the composition. In
further or additional embodiments, the composition further comprises: from about 1% to
about 6% by weight croscarmellose sodium; from about 0.1% to about 2% by weight
sodium lauryl sulfate; and from about 0.25% to about 1.5% by weight magnesium stearate,
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[00142] In some embodiments, the pharmaceutically acceptable carrier or vehicle

comprises microcrystalline cellulose. In further or additional embodiments, the
microcrystalline cellulose is from about 85% to about 95% by weight of the composition. In
further or additional embodiments, the composition further comprises: from about 1% to

5  about 6% by weight croscarmellose sodium; and from about 0.25% to about 1.5% by weight
magnesium stearate.
[00143] The invention also relates to a method for treating or preventing cancer or an
inflammation disease, comprising administering to a subject in need thereof an effective

amount of a pharmaceutical composition comprising: about 1mg of a compound of
HO, OH

s
o> F
H
MeO N\©\
10  structure: F ; about 222 2mg of microcrystalline cellulose; about

12.0mg of croscarmellose sodium; about 2.4mg of sodium lauryl sulfate; and about 2.4mg
of magnesium stearate.

[00144) The invention also relates to a method for treating or preventing cancer or an
inflammation disease, comprising administering to a subject in need thercof an effective

15 amount of a pharmaceutical composition comprising: about 10mg of a compound of

HC\[;§OH
P

&
o NH w F
MeO. N
F 1
structure: F ; about 213.2mg of microcrystalline cellulose; about

12.0mg of croscarmellose sodium; about 2.4mg of sodium lauryl sulfate; and about 2.4mg

of magnesium stearate.

[00145] The invention also relates to a method for treating or preventing cancer or an
20  inflammation disease, comprising administering to a subject in need thereof an effective

amount of any of the pharmaceutical compositions described herein,

[00146] In other aspects, the present invention is directed to a pharmaceutical

composition comprising a compound of formula I or a pharmaceutically acceptable salt,

thereof. In some embodiments, the pharmaceutical composition is in a form suitable for oral
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administration. In further or additional embodiments, the pharmaceutical composition is in
the form of a tablet, capsule, pill, powder, sustained release formulation, solution,
suspension, for parenteral injection as a sterile solution, suspension or emulsion, for topical
administration as an ointment or cream or for rectal administration as a suppository. In
5  further or additional embodiments, the pharmaceutical composition is in unit dosage forms

suitable for single administration of precise dosages. In further or additional embodiments
the amount of compound of formula I is in the range of about 0.001 to about 1000 mg/kg
body weight/day. In further or additional embodiments the amount of compound of formula
Iis in the range of about 0.5 to about 50 mg/kg/day. In further or additional embodiments

10 the amount of compound of formula I is about 0.001 to about 7 g/day. In further or
additional embodiments the amount of compound of formula I is about 0.002 to about 6
g/day. In further or additional embodiments the amount of compound of formula I is about
0.005 to about 5 g/day. In further or additional embodiments the amount of compound of
formula I is about 0.01 to about 5 g/day. In further or additional embodiments the amount of

15 compound of formula I is about 0.02 to about 5 g/day. In further or additional embodiments
the amount of compound of formula I is about 0.05 to about 2.5 g/day. In further or
additional embodiments the amount of compound of formula I is about 0.1 to about 1 g/day.
In further or additional embodiments, dosage levels below the lower limit of the aforesaid
range may be more than adequate. In further or additional embodiments, dosage levels

20  above the upper limit of the aforesaid range may be required. In further or additional
embodiments the compound of formula I is administered in a single dose, once daily. In
further or additional embodiments the compound of formula I is administered in multiple
doses, more than once per day. In further or additional embodiments the compound of
formula I is administered twice daily. In further or additional embodiments the compound

25 of formula I is administered three times per day. In further or additional embodiments the
compound of formula I is administered four times per day. In further or additional
embodiments the compound of formula I is administered more than four times per day. In
some embodiments, the pharmaceutical composition is for administration to a mammal. In
further or additional embodiments, the mammal is human. In further or additional

30  embodiments, the pharmaceutical composition further comprises a pharmaceutical carrier,
excipient and/or adjuvant. In further or additional embodiments, the pharmaceutical
composition further comprises at least one therapeutic agent In further or additional
embodiments, the therapeutic agent is selected from the group of cytotoxic agents, anti-
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angiogenesis agents and anti-neoplastic agents. In further or additional embodiments, the
anti-neoplastic agent is selected from the group of consisting of alkylating agents, anti-
metabolites, epidophyllotoxins; antineoplastic enzymes, topoisomerase inhibitors,
procarbazines, mitoxantrones, platinum coordination complexes, biological response
5  modifiers and growth inhibitors, hormonal/anti-hormonal therapeutic agents, and

haematopoietic growth factors. In further or additional embodiments, the therapeutic agent
is taxol, bortezomib or both. In further or additional embodiments, the pharmaceutical
composition is administered in combination with an additional therapy. In further or
additional embodiments, the additional therapy is radiation therapy, chemotherapy or a

10 combination of both. In further or additional embodiments, the pharmaceutical composition
comprises a pharmaceutically acceptable salt of a compound of formula I.
[00147] In other aspects, the present invention is directed to a method for inhibiting a
MEK enzyme. In some embodiments, the method comprises contacting said MEK enzyme
with an amount of a composition comprising a compound of formula I or a

15 pharmaceutically acceptable salt, thereof, sufficient to inhibit said enzyme, wherein said
enzyme is inhibited. In further or additional embodiments the enzyme is at least about 1%
inhibited. In further or additional embodiments the enzyme is at least about 2% inhibited. In
further or additional embodiments the enzyme is at least about 3% inhibited. In further or
additional embodiments the enzyme is at least about 4% inhibited. In further or additional

20  embodiments the enzyme is at least about 5% inhibited. In further or additional
embodiments the enzyme is at least about 10% inhibited. In further or additional
embodiments the enzyme is at least about 20% inhibited. In further or additional
embodiments the enzyme is at least about 25% inhibited. In further or additional
embodiments the enzyme is at least about 30% inhibited. In further or additional

25  embodiments the enzyme is at least about 40% inhibited. In further or additional
embodiments the enzyme is at least about 50% inhibited. In further or additional
embodiments the enzyme is at least about 60% inhibited. In further or additional
embodiments the enzyme is at least about 70% inhibited. In further or additional
embodiments the enzyme is at least about 75% inhibited. In further or additional

30  embodiments the enzyme is at least about 80% inhibited. In further or additional
embodiments the enzyme is at least about 90% inhibited. In further or additional
embodiments the enzyme is essentially completely inhibited. In further or additional
embodiments the MEK enzyme is MEK kinase. In further or additional embodiments the
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MEK enzyme is MEK1. In further or additional embodiments the MEK enzyme is MEK2.
In further or additional embodiments the contacting occurs within a cell. In further or
additional embodiments the cell is a mammalian cell. In further or additional embodiments
the mammalian cell is a human cell. In further or additional embodiments, the MEK enzyme
5  is inhibited with a composition comprising a pharmaceutically acceptable salt of a

compound of formula I.
[00148] In other aspects, the present invention is directed to a method of treatment of
a MEK mediated disorder in an individual suffering from said disorder comprising
administering to said individual an effective amount of a composition comprising a

10 compound of formula I or a pharmaceutically acceptable salt, thereof. In some
embodiments, the composition comprising a compound of formula I is administered orally,
intraduodenally, parenterally (including intravenous, subcutaneous, intramuscular,
intravascular or by infusion), topically or rectally. In some embodiments, the
pharmaceutical composition is in a form suitable for oral administration. In further or

1s  additional embodiments, the pharmaceutical composition is in the form of a tablet, capsule,
pill, powder, sustained release formulations, solution, suspension, for parenteral injection as
a sterile solution, suspension or emulsion, for topical administration as an ointment or cream
or for rectal administration as a suppository. In further or additional embodiments, the
pharmaceutical composition is in unit dosage forms suitable for single administration of

20  precise dosages. In further or additional embodiments, the pharmaceutical composition
further comprises a pharmaceutical carrier, excipient and/or adjuvant. In further or
additional embodiments the amount of compound of formula I is in the range of about 0.001
to about 1000 mg/kg body weight/day. In further or additional embodiments the amount of
compound of formula I is in the range of about 0.5 to about 50 mg/kg/day. In further or

25  additional embodiments the amount of compound of formula I is about 0.001 to about 7
g/day. In further or additional embodiments the amount of compound of formula I is about
0.01 to about 7 g/day. In further or additional embodiments the amount of compound of
formula I'is about 0.02 to about 5 g/day. In further or additional embodiments the amount of
compound of formula I is about 0.05 to about 2.5 g/day. In further or additional

30  embodiments the amount of compound of formula I is about 0.1 to about 1 g/day. In further
or additional embodiments, dosage levels below the lower limit of the aforesaid range may
be more than adequate. In further or additional embodiments, dosage levels above the upper
limit of the aforesaid range may be required. In further or additional embodiments the
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compound of formula I is administered in a single dose, once daily. In further or additional
embodiments the compound of formula I is administered in multiple doses, more than once
per day. In further or additional embodiments the compound of formula I is administered
twice daily. In further or additional embodiments the compound of formula I is
5  administered three times per day. In further or additional embodiments the compound of

formula I is administered four times per day. In further or additional embodiments the
compound of formula I is administered more than four times per day. In some
embodiments, the individual suffering from the MEK mediated disorder is a mammal. In
further or additional embodiments, the individual is a human. In some embodiments, the

10 composition comprising a compound of formula I is administered in combination with an
additional therapy. In further or additional embodiments, the additional therapy is radiation
therapy, chemotherapy or a combination of both. In further or additional embodiments, the
composition comprising a compound of formula I is administered in combination with at
least one therapeutic agent. In further or additional embodiments, the therapcutic agent is

15 selected from the group of cytotoxic agents, anti-angiogenesis agents and anti-neoplastic
agents. In further or additional embodiments, the anti-neoplastic agent is selected from the
group of consisting of alkylating agents, anti-metabolites, epidophyllotoxins; antincoplastic
enzymes, topoisomerase inhibitors, procarbazines, mitoxantrones, platinum coordination
complexes, biological response modifiers and growth inhibitors, hormonal/anti-hormonal

20  therapeutic agents, and haematopoietic growth factors. In further or additional
embodiments, the therapeutic agent is selected from taxol, bortezomib or both. In some
embodiments, the MEK mediated disorder is selected from the group consisting of
inflammatory diseases, infections, autoimmune disorders, stroke, ischemia, cardiac disorder,
neurological disorders, fibrogenetic disorders, proliferative disorders, hyperproliferative

25 disorders, non-cancer hyperproliferative disorders, tumors, leukemias, neoplasms, cancers,
carcinomas, metabolic diseases, malignant disease, vascular restenosis, psoriasis,
atherosclerosis, theumatoid arthritis, osteoarthritis, heart failure, chronic pain, neuropathic
pain, dry eye, closed angle glaucoma and wide angle glaucoma. In further or additional
embodiments, the MEK mediated disorder is an inflammatory disease. In further or

30 additional embodiments, the MEK mediated disorder is a hyperproliferative disease. In
farther or additional embodiments, the MEK mediated disorder is selected from the group
consisting of tumors, leukemias, neoplasms, cancers, carcinomas and malignant disease. In

further or additional embodiments, the cancer is brain cancer, breast cancer, lung cancer,
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ovarian cancer, pancreatic cancer, prostate cancer, renal cancer, colorectal cancer or
leukemia. In further or additional embodiments, the fibrogenetic disorder is scleroderma,
polymyositis, systemic lupus, rheumatoid arthritis, liver cirrhosis, keloid formation,
interstitial nephritis or pulmonary fibrosis. In further or additional embodiments, an
5  effective amount of a composition comprising a pharmaceutically acceptable salt of a

compound of formula I is administered.
[00149] In other aspects, the present invention is directed to a method for degrading,
inhibiting the growth of or killing a cancer cell comprising contacting said cell with an
amount of a composition effective to degrade, inhibit the growth of or to kill said cell, the

10 composition comprising a compound of formula I or a pharmaceutically acceptable salt,
thereof. In some embodiments, the cancer cells comprise brain, breast, lung, ovarian,
pancreatic, prostate, renal, or colorectal cancer cells. In further or additional embodiments,
the composition is administered with at least one therapeutic agent. In further or additional
embodiments, the therapeutic agent is taxol, bortezomib or both. In further or additional

15 embodiments, the therapeutic agent is selected from the group consisting of cytotoxic
agents, anti-angiogenesis agents and anti-neoplastic agents. In further or additional
embodiments, the anti-neoplastic agents selected from the group of consisting of alkylating
agents, anti-metabolites, epidophyllotoxins; antineoplastic enzymes, topoisomerase
inhibitors, procarbazines, mitoxantrones, platinum coordination complexes, biological

20 response modifiers and growth inhibitors, hormonal/anti-hormonal therapeutic agents, and
haematopoietic growth factors. In some embodiments, the cancer cells are degraded. In
further or additional embodiments, 1% of the cancer cells are degraded. In further or
additional embodiments, 2% of the cancer cells are degraded. In further or additional
embodiments, 3% of the cancer cells are degraded. In further or additional embodiments,

25 4% of the cancer cells are degraded. In further or additional embodiments, 5% of the cancer
cells are degraded. In further or additional embodiments, 10% of the cancer cells are
degraded. In further or additional embodiments, 20% of the cancer cells are degraded. In
further or additional embodiments, 25% of the cancer cells are degraded. In further or
additional embodiments, 30% of the cancer cells are degraded. In further or additional

30  embodiments, 40% of the cancer cells are degraded. In further or additional embodiments,
50% of the cancer cells are degraded. In further or additional embodiments, 60% of the
cancer cells are degraded. In further or additional embodiments, 70% of the cancer cells are
degraded. In further or additional embodiments, 75% of the cancer cells are degraded. In
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further or additional embodiments, 80% of the cancer cells are degraded. In further or
additional embodiments, 90% of the cancer cells are degraded. In further or additional
embodiments, 100% of the cancer cells are degraded. In further or additional embodiments,
essentially all of the cancer cells are degraded. In some embodiments, the cancer cells are
killed. In further or additional embodiments, 1% of the cancer cells are killed. In further or
additional embodiments, 2% of the cancer cells are killed. In further or additional
embodiments, 3% of the cancer cells are killed. In further or additional embodiments, 4% of
the cancer cells are killed. In further or additional embodiments, 5% of the cancer cells are
killed. In further or additional embodiments, 10% of the cancer cells are killed. In further or
additional embodiments, 20% of the cancer cells are killed. In further or additional
embodiments, 25% of the cancer cells are killed. In further or additional embodiments, 30%
of the cancer cells are killed. In further or additional embodiments, 40% of the cancer cells
are killed. In further or additional embodiments, 50% of the cancer cells are killed. In
further or additional embodiments, 60% of the cancer cells are killed. In further or
additional embodiments, 70% of the cancer cells are killed. In further or additional
embodiments, 75% of the cancer cells are killed. In further or additional embodiments, 80%
of the cancer cells are killed. In further or additional embodiments, 90% of the cancer cells
are killed. In further or additional embodiments, 100% of the cancer cells are killed. In
further or additional embodiments, essentially all of the cancer cells are killed. In further or
additional embodiments, the growth of the cancer cells is inhibited. In further or additional
embodiments, the growth of the cancer cells is about 1% inhibited. In further or additional
embodiments, the growth of the cancer cells is about 2% inhibited. In further or additional
embodiments, the growth of the cancer cells is about 3% inhibited. In further or additional
embodiments, the growth of the cancer cells is about 4% inhibited. In further or additional
embodiments, the growth of the cancer cells is about 5% inhibited. In further or additional
embodiments, the growth of the cancer cells is about 10% inhibited. In further or additional
embodiments, the growth of the cancer cells is about 20% inhibited. In further or additional
embodiments, the growth of the cancer cells is about 25% inhibited. In further or additional
embodiments, the growth of the cancer cells is about 30% inhibited. In further or additional
embodiments, the growth of the cancer cells is about 40% inhibited. In further or additional
embodiments, the growth of the cancer cells is about 50% inhibited. In further or additional
embodiments, the growth of the cancer cells is about 60% inhibited. In further or additional
embodiments, the growth of the cancer cells is about 70% inhibited. In further or additional
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embodiments, the growth of the cancer cells is about 75% inhibited. In further or additional
embodiments, the growth of the cancer cells is about 80% inhibited. In further or additional
embodiments, the growth of the cancer cells is about 90% inhibited. In further or additional
embodiments, the growth of the cancer cells is about 100% inhibited. In further or

5 additional embodiments, a composition comprising a pharmaceutically acceptable salt of a
compound of formula I is used.
[00150] In other aspects, the present invention is directed to a method for the
treatment or prevention of a proliferative disease in an individual comprising administering
to said individual an effective amount of a compound of formula I or a pharmaceutically

10 acceptable salt, thereof. In some embodiments, the compound or pharmaceutically
acceptable salt thereof is administered as a component of a composition that further
comprises a pharmaceutically acceptable carrier or vehicle. In some embodiments, the
proliferative disease is cancer, psoriasis, restenosis, autoimmune disease, or atherosclerosis.
In further or additional embodiments, the proliferative disease is a hyperproliferative

15  disease. In further or additional embodiments, the proliferative disease is selected from the
group consisting of tumors, leukemias, neoplasms, cancers, carcinomas and malignant
disease. In further or additional embodiments, the cancer is brain cancer, breast cancer, lung
cancer, ovarian cancer, pancreatic cancer, prostate cancer, renal cancer, colorectal cancer or
leukemia. In further or additional embodiments, the fibrogenetic disorder is scleroderma,

20  polymyositis, systemic lupus, theumatoid arthritis, liver cirrhosis, keloid formation,
interstitial nephritis or pulmonary fibrosis. In further or additional embodiments, the cancer
is brain cancer, breast cancer, lung cancer, ovarian cancer, pancreatic cancer, prostate
cancer, renal cancet, colorectal cancer or leukemia. In further or additional embodiments,
the cancer is brain cancer or adrenocortical carcinoma. In further or additional

25  embodiments, the cancer is breast cancer. In further or additional embodiments, the cancer
is ovarian cancer. In further or additional embodiments, the cancer is pancreatic cancer. In
further or additional embodiments, the cancer is prostate cancer. In further or additional
embodiments, the cancer is renal cancer. In further or additional embodiments, the cancer is
colorectal cancer. In further or additional embodiments, the cancer is myeloid leukemia. In

30  further or additional embodiments, the cancer is glioblastoma. In further or additional
embodiments, the cancer is follicular lymphona. In further or additional embodiments, the
cancer is pre-B acute lenkemia. In further or additional embodiments, the cancer is chronic

lymphocytic B-leukemia. In further or additional embodiments, the cancer is mesothelioma,
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In further or additional embodiments, the cancer is small cell line cancer. In some
embodiments, the composition comprising a compound of formula I is administered in
combination with an additional therapy. In further or additional embodiments, the additional
therapy is radiation therapy, chemotherapy or a combination of both. In further or additional

5  cmbodiments, the composition comprising a compound of formula I is administered in
combination with at least one therapeutic agent. In further or additional embodiments, the
therapeutic agent is selected from the group of cytotoxic agents, anti-angiogenesis agents
and anti-neoplastic agents. In further or additional embodiments, the anti-neoplastic agent is
selected from the group of consisting of alkylating agents, anti-metabolites,

10 epidophyllotoxins; antineoplastic enzymes, topoisomerase inhibitors, procarbazines,
mitoxantrones, platinum coordination complexes, biological response modifiers and growth
inhibitors, hormonal/anti-hormonal therapeutic agents, and haematopoietic growth factors.
In further or additional embodiments, the therapeutic agent is selected from taxol,
bortezomib or both. In some embodiments, the composition is administered orally,

15 intraduodenally, parenterally (including intravenous, subcutaneous, intramuscular,
intravascular or by infusion), topically or rectally. In further or additional embodiments the
amount of compound of formula I is in the range of about 0.001 to about 1000 mg/kg body
weight/day. In further or additional embodiments the amount of compound of formula I is in
the range of about 0.5 to about 50 mg/kg/day. In further or additional embodiments the

20  amount of compound of formula I is about 0.001 to about 7 g/day. In further or additional
embodiments the amount of compound of formula I is about 0.01 to about 7 g/day. In
further or additional embodiments the amount of compound of formula I is about 0.02 to
about 5 g/day. In further or additional embodiments the amount of compound of formula I is
about 0.05 to about 2.5 g/day. In further or additional embodiments the amount of

25 compound of formula I is about 0.1 to about 1 g/day. In further or additional embodiments,
dosage levels below the lower limit of the aforesaid range may be more than adequate. In
further or additional embodiments, dosage levels above the upper limit of the aforesaid
range may be required. In further or additional embodiments the compound of formula I is
administered in a single dose, once daily. In further or additional embodiments the

30 compound of formula I is administered in multiple doses, more than once per day. In further
or additional embodiments the compound of formula I is administered twice daily. In
further or additional embodiments the compound of formula I is administered three times
per day. In further or additional embodiments the compound of formula I is administered
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four times per day. In further or additional embodiments the compound of formula I is
administered more than four times per day. In some embodiments, the individual suffering
from the proliferative disease is a mammal. In further or additional embodiments, the
individual is a human. In further or additional embodiments, an effective amount of a
5  composition comprising a pharmaceutically acceptable salt of a compound of formula I is

administered.
[00151] In other aspects, the present invention is directed to a method for the
treatment or prevention of an inflammatory disease in an individual comprising
administering to said individual an effective amount of compound of formula I or a

10  pharmaceutically acceptable salt thereof. In some embodiments, the compound or
pharmaceutically acceptable salt thereof is administered as a component of a composition
that further comprises a pharmaceutically acceptable carrier or vehicle. In further or
additional embodiments, the inflammatory disease is selected from chronic inflammatory
diseases, rheumatoid arthritis, rheumatoid arthritis, spondyloarthropathies, ankylosing

15 spondylitis, gout, tendonitis, bursitis, sciatica, gouty arthritis, osteoarthritis, juvenile
arthritis, acute rheumatic arthritis, enteropathic arthritis, neuropathic arthritis, psoriatic
arthritis, pyogenic arthritis, atherosclerosis, systemic lupus erythematosus, inflammatory
bowel disease, irritable bowel syndrome, ulcerative colitis, reflux esophagitis, Crohn's
disease, gastritis, asthma, allergies, respiratory distress syndrome, pancreatitis, chronic

20  obstructive pulmonary disease, pulmonary fibrosis, psoriasis, eczema or scleroderma. In
some embodiments, the composition comprising a compound of formula I is administered
in combination with an additional therapy. In further or additional embodiments, the
composition comprising a compound of formula I is administered in combination with at
least one therapeutic agent. In some embodiments, the composition is administered orally,

25  intraduodenally, parenterally (including intravenous, subcutaneous, intramuscular,
intravascular or by infusion), topically or rectally. In further or additional embodiments the
amount of compound of formula I is in the range of about 0.001 to about 1000 mg/kg body
weight/day. In further or additional embodiments the amount of compound of formula I is in
the range of about 0.5 to about 50 mg/kg/day. In further or additional embodiments the

30 amount of compound of formula I is about 0.001 to about 7 g/day. In further or additional
embodiments the amount of compound of formula I is about 0.01 to about 7 g/day. In
further or additional embodiments the amount of compound of formula I is about 0.02 to

about 5 g/day. In further or additional embodiments the amount of compound of formula I is .
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about 0.05 to about 2.5 g/day. In further or additional embodiments the amount of
compound of formula I is about 0.1 to about 1 g/day. In further or additional embodiments,
dosage levels below the lower limit of the aforesaid range may be more than adequate. In
further or additional embodiments, dosage levels above the upper limit of the aforesaid
5  range may be required. In further or additional embodiments the compound of formula I is

administered in a single dose, once daily. In further or additional embodiments the
compound of formula I is administered in multiple doses, mote than once per day. In further
or additional embodiments the compound of formula I is administered twice daily. In
further or additional embodiments the compound of formula I is administered three times

10 per day. In further or additional embodiments the compound of formula I is administered
four times per day. In further or additional embodiments the compound of formula I is
administered more than four times per day. In some embodiments, the individual suffering
from the inflammatory disease is a mammal. In further or additional embodiments, the
individual is a human. In further or additional embodiments, an effective amount of a

15 composition comprising a pharmaceutically acceptable salt of a compound of formula I is
administered.
[00152] - In other aspects, the present invention is directed to a method for the
treatment or prevention of cancer in an individual comprising administering to said
individual an effective amount of a compound of formula I or a pharmaceutically acceptable

20 salt thereof. In some embodiments, the compound or pharmaceutically acceptable salt
thereof is administered as a component of a composition that further comprises a
pharmaceutically acceptable carrier or vehicle. In further or additional embodiments, the
cancer is brain cancer, breast cancer, lung cancer, ovarian cancer, pancreatic cancer,
prostate cancer, renal cancer, colorectal cancer or leukemia. In further or additional

25  embodiments, the fibrogenetic disorder is scleroderma, polymyositis, systemic lupus,
rheumatoid arthritis, liver cirrhosis, keloid formation, interstitial nephritis or pulmonary
fibrosis. In further or additional embodiments, the cancer is brain cancer, breast cancer, lung
cancer, ovarian cancer, pancreatic cancer, prostate cancer, renal cancer, colorectal cancer or
leukemia. In further or additional embodiments, the cancet is brain cancer or adrenocortical

30  carcinoma. In further or additional embodiments, the cancer is breast cancer. In further or
additional embodiments, the cancer is ovarian cancer. In further or additional embodiments,
the cancer is pancreatic cancer. In further or additional embodiments, the cancer is prostate

cancer. In further or additional embodiments, the cancer is renal cancer. In further or
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additional embodiments, the cancer is colorectal cancet, In further or additional
embodiments, the cancer is myeloid leukemia. In further or additional embodiments, the
cancer is glioblastoma. In further or additional embodiments, the cancer is follicular
lymphona. In further or additional embodiments, the cancer is pre-B acute leukemia. In
further or additional embodiments, the cancer is chronic lymphocytic B-leukemia. In further
or additional embodiments, the cancer is mesothelioma. In further or additional
embodiments, the cancer is small cell line cancer. In some embodiments, the composition
comprising a compound of formula I is administered in combination with an additional
therapy. In further or additional embodiments, the additional therapy is radiation therapy,
chemotherapy or a combination of both. In further or additional embodiments, the
composition comprising a compound of formula I is administered in combination with at
least one therapeutic agent. In further or additional embodiments, the therapeutic agent is
selected from the group of cytotoxic agents, anti-angiogenesis agents and anti-neoplastic
agents. In further or additional embodiments, the anti-neoplastic agent is selected from the
group of consisting of alkylating agents, anti-metabolites, epidophyllotoxins; antineoplastic
enzymes, topoisomerase inhibitors, procarbazines, mitoxantrones, platinum coordination
complexes, biological response modifiers and growth inhibitors, hormonal/anti-hormonal
therapeutic agents, and haematopoietic growth factors. In further or additional
embodiments, the therapeutic agent is selected from taxol, bortezomib or both. In some
embodiments, the composition is administered orally, intraduodenally, parenterally
(including intravenous, subcutaneous, intramuscular, intravascular or by infusion), topically
or rectally. In further or additional embodiments the amount of compound of formula I is in
the range of about 0.001 to about 1000 mg/kg body weight/day. In further or additional
embodiments the amount of compound of formula I is in the range of about 0.5 to about 50
mg/kg/day. In further or additional embodiments the amount of compound of formula I is
about 0.001 to about 7 g/day. In further or additional embodiments the amount of compound
of formula I is about 0.01 to about 7 g/day. In further or additional embodiments the amount
of compound of formula I is about 0.02 to about 5 g/day. In further or additional
embodiments the amount of compound of formula I is about 0.05 to about 2.5 g/day. In
further or additional embodiments the amount of compound of formula I is about 0.1 to
about 1 g/day. In further or additional embodiments, dosage levels below the lower limit of
the aforesaid range may be more than adequate. In further or additional embodiments,
dosage levels above the upper limit of the aforesaid range may be required. In further or
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additional embodiments the compound of formula I is administered in a single dose, once
daily. In further or additional embodiments the compound of formula I is administered in
multiple doses, more than once per day. In further or additional embodiments the compound
of formula I is administered twice daily. In further or additional embodiments the
compound of formula I is administered three times per day. In further or additional
embodiments the compound of formula I is administered four times per day. In further or
additional embodiments the compound of formula I is administered more than four times
per day. In some embodiments, the individual suffering from cancer is a mammal. In further
or additional embodiments, the individual is a human. In further or additional embodiments,
an effective amount of a composition comprising a pharmaceutically acceptable salt of a
compound of formula I is administered.

[00153] In other aspects, the present invention is directed to a method of reducing the
size of a tumor, inhibiting tumor size increase, reducing tumor proliferation or preventing
tumor proliferation in an individual, comprising administering to said individual an
effective amount of a compound of formula I or a pharmaceutically acceptable salt thereof.
In some embodiments, the compound or pharmaceutically acceptable salt thereof is
administered as a component of a composition that further comprises a pharmaceutically
acceptable carrier or vehicle. In some embodiments, the size of a tumnor is reduced. In
further or additional embodiments, the size of a tumor is reduced by at least 1%. In further
or additional embodiments, the size of a tumor is reduced by at least 2%. In further or
additional embodiments, the size of a tumor is reduced by at least 3%. In further or
additional embodiments, the size of a tumor is reduced by at least 4%. In further or
additional embodiments, the size of a tumor is reduced by at least 5%. In further or
additional embodiments, the size of a tumor is reduced by at least 10%. In further or
additional embodiments, the size of a tumor is reduced by at least 20%. In further or
additional embodiments, the size of a tumor is reduced by at least 25%. In further or
additional embodiments, the size of a tumor is reduced by at least 30%. In further or
additional embodiments, the size of a tumor is reduced by at least 40%. In further or
additional embodiments, the size of a tumor is reduced by at least 50%. In further or
additional embodiments, the size of a tumor is reduced by at least 60%. In further or
additional embodiments, the size of a tumor is reduced by at least 70%. In further or
additional embodiments, the size of a tumor is reduced by at least 75%. In further or
additional embodiments, the size of a tumor is reduced by at least 80%. In further or
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additional embodiments, the size of a tumor is reduced by at least 85%. In further or
additional embodiments, the size of a tumor is reduced by at least 90%. In further or
additional embodiments, the size of a tumor is reduced by at least 95%. In further or
additional embodiments, the tumor is eradicated. In some embodiments, the size of a tumor
does not increase. In some embodiments, tumor proliferation is reduced. In some
embodiments, tumor proliferation is reduced by at least 1 %. In some embodiments, tumor
proliferation is reduced by at least 2 %. In some embodiments, tumor proliferation is
reduced by at least 3 %. In some embodiments, tumor proliferation is reduced by at least 4
%. In some embodiments, tumor proliferation is reduced by at least 5 %. In some
embodiments, tumor proliferation is reduced by at least 10 %. In some embodiments, tumor
proliferation is reduced by at least 20 %. In some embodiments, tumor proliferation is
reduced by at least 25 %. In some embodiments, tumor proliferation is reduced by at least
30 %. In some embodiments, tumor proliferation is reduced by at least 40 %. In some
embodiments, tumor proliferation is reduced by at least 50 %. In some embodiments, tumor
proliferation is reduced by at least 60 %. In some embodiments, tumor proliferation is
reduced by at least 70 %. In some embodiments, tumor proliferation is reduced by at least
75 %. In some embodiments, tumor proliferation is reduced by at least 75 %. In some
embodiments, tumor proliferation is reduced by at least 80 %. In some embodiments, tumor
proliferation is reduced by at least 90 %. In some embodiments, tumor proliferation is
reduced by at least 95 %. In some embodiments, tumor proliferation is prevented. In some
embodiments, the composition comprising a compound of formula I is administered in
combination with an additional therapy. In further or additional embodiments, the additional
therapy is radiation therapy, chemotherapy or a combination of both. In further or additional
embodiments, the composition comprising a compound of formula I is administered in
combination with at least one therapeutic agent. In further or additional embodiments, the
therapeutic agent is selected from the group of cytotoxic agents, anti-angiogenesis agents
and anti-neoplastic agents. In further or additional embodiments, the anti-neoplastic agent is
selected from the group of consisting of alkylating agents, anti-metabolites,
epidophyllotoxins; antineoplastic enzymes, topoisomerase inhibitors, procarbazines,
mitoxantrones, platinum coordination complexes, biological response modifiers and growth
inhibitors, hormonal/anti-hormonal therapeutic agents, and haematopoietic growth factors.
In further or additional embodiments, the therapeutic agent is selected from taxol,
bortezomib or both. In some embodiments, the composition is administered orally,
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CF3 F n-butyl C CF3 F sec-butyl F 1 F sec-butyl C |

F sec-butyl F Br F sec-butyl d Br F sec-butyl F CH3 F
wae@oheyd Cl CH3 F sec-butyl F CF3 F sec- but yPCTZUSIBFB040538

F CH2CF3 F

intraduodenally, parenterally (including intravenous, subcutaneous, intramuscular,
intravascular or by infusion), topically or rectally. In further or additional embodiments the
amount of compound of formula I is in the range of about 0.001 to about 1000 mg/kg body
weight/day. In further or additional embodiments the amount of compound of formula I is in
5 therange of about 0.5 to about 50 mg/kg/day. In further or additional embodiments the
amount of compound of formula I is about 0.001 to about 7 g/day. In further or additional
embodiments the amount of compound of formula I is about 0.01 to about 7 g/day. In
further or additional embodiments the amount of compound of formula I is about 0.02 to
about 5 g/day. In further or additional embodiments the amount of compound of formula I is

10 about 0.05 to about 2.5 g/day. In further or additional embodiments the amount of
compound of formula I is about 0.1 to about 1 g/day. In further or additional embodiments,
dosage levels below the lower limit of the aforesaid range may be more than adequate. In
further or additional embodiments, dosage levels above the upper limit of the aforesaid
range may be required. In further or additional embodiments the compound of formula I is

15 administered in a single dose, once daily. In further or additional embodiments the
compound of formula I is administered in multiple doses, more than once per day. In further
or additional embodiments the compound of formula I is administered twice daily. In
further or additional embodiments the compound of formula I is administered three times
per day. In further or additional embodiments the compound of formula I is administered

20  four times per day. In further or additional embodiments the compound of formula I is
administered more than four times per day. In some embodiments, the individual suffering
from cancer is a mammal. In further or additional embodiments, the individual is a human,
In further or additional embodiments, an effective amount of a composition comprising a
pharmaceutically acceptable salt of a compound of formula 1 is administered.

25 [00154] In other aspects, the present invention is directed to a method for achieving
an effect in a patient comprising the administration of an effective amount of a compound of
formula I or a pharmaceutically acceptable salt thereof, to a patient, wherein the effect is
selected from the group consisting of inhibition of various cancers, immunological diseases,
and inflammatory diseases. In some embodiments, the compound or pharmaceutically

30 acceptable salt thereof is administered as a component of a composition that further
comprises a pharmaceutically acceptable carrier or vehicle. In some embodiments, the
effect is inhibition of various cancers. In further or additional embodiments, the effect is
inhibition of immunological diseases. In further or additional embodiments, the effect is
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inhibition inflammatory diseases. In some embodiments, the composition comprising a
compound of formula I is administered in combination with an additional therapy. In further
or additional embodiments, the additional therapy is radiation therapy, chemotherapy or a
combination of both. In further or additional embodiments, the composition comprising a
compound of formula I is administered in combination with at least one therapeutic agent.
In some embodiments, the composition is administered orally, intraduodenally, parenterally
(including intravenous, subcutaneous, intramuscular, intravascular or by infusion), topically
or rectally. In further or additional embodiments the amount of compound of formula I is in
the range of about 0.001 to about 1000 mg/kg body weight/day. In further or additional
embodiments the amount of compound of formula I is in the range of about 0.5 to about 50
mgkg/day. In further or additional embodiments the amount of compound of formula I is
about 0.001 to about 7 g/day. In frther or additional embodiments the amount of compound
of formula I is about 0.01 to about 7 g/day. In further or additional embodiments the amount
of compound of formula I is about 0.02 to about 5 g/day. In further or additional
embodiments the amount of compound of formula I is about 0.05 to about 2.5 g/day. In
further or additional embodiments the amount of compound of formula I is about 0.1 to
about 1 g/day. In further or additional embediments, dosage levels below the lower limit of
the aforesaid range may be more than adequate. In further or additional embodiments,
dosage levels above the upper limit of the aforesaid range may be required. In further or
additional embodiments the compound of formula I is administered in a single dose, once
daily. In further or additional embodiments the compound of formula I is administered in
multiple doses, more than once per day. In further or additional embodiments the compound
of formula I'is administered twice daily. In further or additional embodiments the
compound of formula I is administered three times per day. In further or additional
embodiments the compound of formula I is administered four times per day. In further or
additional embodiments the compound of formula I is administered more than four times
per day. In some embodiments, the individual suffering from cancer is a mammal, In farther
or additional embodiments, the individual is a human. In further or additional embodiments,
an effective amount of a composition comprising a pharmaceutically acceptable salt of a
compound of formula I is administered.

[00155] Compounds of formula I, and pharmaceutically acceptable salts, thereof,
may modulate the activity of MEK enzymes; and, as such, are useful for treating diseases or
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conditions in which aberrant MEK enzyme activity contributes to the pathology and/or

symptoms of a disease or condition.

[00156] The tables below show examples of individual compounds provided or
contemplated by this invention. These examples should in no way be construed as limiting.
5 [00157] Table 1 shows embodiments of this invention which are compounds of
formula I, wherein G is Ry, where Ry, is as defined in the table and X, Y and Z are defined
in the table.
Table 1
Ria X Y r4
CHs F | F
CH3 Cl | F
CHj3 F Br F
CH3 Cl Br F
CH3 F CHj3 F
CH; Cl CHj F
CHj3 F CF3 F
CH; Cl CF; F
CH,3 F C=CH F
CH; Cl C=CH F
CHs F SCH; F
CH3 Cl SCH;3 F
CH; F (CH.,).CH;3 F
CHj Cl (CH),CHj3 F
CH; F CH:CH, F
CHj; Cl CH,CH, F
CH; F CH.OH F
CHj3 Cl CH,OH F
CH, F > F
CH; Cl D> F
CH3 CH3 CH=CH2 F
CH; CH; C=CH F
CHs CH; SCH; F
CH.F F I F
CH.F Cl | F
CH,F F Br F
CH,F Cl Br F
CHqF F CHj3 F
CH,F Cl CH; F
CHoF F CF; F
CH.F Cl CF3 F
CF; F | F
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CH3 F CH2-.1 C CH3 F CH2-4 F CF3

CH2CH2F F | F
wWo-2@0paeRe- Cl Br

F CH-<1 Cd CF3 F

Ric XY Z CHCH2F C |

F CH2CH2F F CH3 F

F CH2CH2F F Br
PCT/US2009/040538

Ria X Y 4
CF; Cl | F
CF; F Br F
CF; Cl Br F
CF; F CH, F
CF; Cl CH; F
CF3 F CF; F
CF; Cl CF; F
CH.CI F | F
CH.CI Cl | F
CH.CI F Br F
CH.CI Cl Br F
CH,Cl F CH, F
CH.CI Cl CH; F
CH.CI F CF; F
CH.Cl Cl CF; F
CHCI, F | F
CHCI, Cl | F
CHCI, F Br F
CHCI, Cl Br F
CHCI, F CHs F
CHCl; Cl CH; F
CHCY, F CFs F
CHCI, Cl CF3 F
CCis F [ F
CCl; Cl | F
CCl3 F Br F
CCls Cl Br F
CCl; F CH, F
CCls Cl CHjs F
CCls F CF; F
CClis Cl CF3 F
CH.OH F | F
CH,OH Cl | F
CH.OH F Br F
CH,OH Cl Br F
CH.0OH F CH; F
CH,OH Cl CH3 F
CH,OH F CFa F
CH,0OH Cl CF; F
CH.OMe F I F
CH,OMe Cl | F
CH,OMe F Br F
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CH2CH2F G CH 3 F CH2CH2F F CF3 F CH2CH2F CI CF3 F
CH2CH2Cl F | F CH2CH2CI C | F CH2CH2Cl F Br F
W@eoH2Cke CI| Br F CH2CH2CI F CH3 F CH2CH2CI Cl PCQrHBS1009/040538
CH2CH2Cl F CF3 F

Ria X Y Z
CH,OMe Cl Br F
CH.OMe F CHs F
CH.OMe cl CH;3 F
CH,OMe F CF, F
CH,OMe Cl CF, F
CH,OMe F C=CH F
CH,OMe Cl SCH; F
CH,OMe CH, CF, F
CH.OMe CHs C=CH F
CH,OFEt F 1 F
CH,OFEt Cl I F
CH,OFEt F Br F
CH.OEt Cl Br F
CH,OFEt F CHs; F
CH.OEt Cl CH; F
CH,OFEt F CF; F
CH-OFEt Cl CF, F
CH,0-< F I F
CH.0-< cl 1 F
CH,0-<] F Br F
CH.0-< [ Br F
CH,0-< F CHs; F
CH.0-< cl CHs F
CH,0-< F CF, F
CH,0-< cl CFs F
CHO—< F I F
CH0—< cl i F
cHo—< F Br F
CH0 —< Cl Br F
cH o —< F CHs F
CHy0 —< cl CHs F
CHO—< F CFs F
CH,0 —< Cl CF; F

CHO-_~ 5y F | F
CH20 oy Cl | F
CHO o~y F Br F
CHO~~ay Cl Br F
CHO o~ F CH,; F
CH20 -~ Cl CH; F
CHO o~ F CF; F
OHO o~ Cl CF, F
GHzo\/\OMe F l F
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CH2CH2Cl G CF3 F CH2CH2CH2CI F | F CH2CH2CH2CI G | F
CH2CH2CH2Cl F Br F CH2CH2CH2CI CI Br F CH2CH2CH2CI F

WERBIM2CH? CH2CH2Cl Cl CH3 F CH2CH2CH2CI F CF3 PCT/US2009/040538
CH2CH2CH2Cl CI CF3 F CH2CH2OH F | F

Ria X Y Z
CH:O e Cl [ F
CHO_~oue F Br F
CHO e Cl Br F
CH2°\/\°Me F CH3 F
CHO e Cl CHs F
CHzO\/\om F CF3 F
CHO e Cl CF3 F
o C°" F [ F

OH

OH cl I F
i O
CHLO < o F Br F

o <:°” cl Br F
GH; 8:

F CH F
- C:é’: :

@] CH F
CH 0: 3

F CF F
CH;O——(:; s 3
0 ( Cl CF
© OH ° F

CH; F phenyl F

CH3 Cl phenyl F

CH; CHs phenyl

CHs F 3-pyridyl F

CHs; Cl 3-pyridyl F

CH3 CH; 4-pyridyl

CHjs F pyrazolyl F

CH3 Cl pyrazotyl F

CHs F 4-pyridyl F

CHs cl 4-pyridyl F

CHz CH3 2-(CH;- F

SOz-NH)-
phenyl)

CH; CH; 3~(CH;- F

S02-NH)-
phenyl
CH; Cl 3-(CHs- F
SO2-NH)-
phenyl

CHs F 3-(CHs- F
S0;-NH)-
phenyi
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CH2CH20H G | F CH2CH2OH F Br
CH2CH2OH F CH3 F CH2CH20H G CH3 F CH2CH2O0H F CF3 F
F CH2 CH2 CHOI/HiIS10D9/040538

F CH2CH20H CI Br

w@roH2H C CF3 F CH2CH2CH20 H F |

F CH2CH2CH20 H

[00158) Table 2 shows embodiments of this invention which are compounds of
formula I, wherein G is Ry, where Ry, is as defined in the table and X, Y and Z are defined

in the table.
5 Table 2

Rib X Y r4
> F 1 F
> Cl | F
> F Br F
> Cl Br F
> F CH; F
> Cl CH; F
> F CF; F
> Cl CF, F
P> F C=CH F
> Cl C=CH F
> F SCH; F
> Cl SCH; F
D> F CH,OH F
> Cl CH,OH F
> F (CH3)s0H F
> Cl (CH,);0H F
> F (CH2),CH3 F
> Cl (CH2).CHj3 F
> F CH,CH; F
> Cl CH2CH3 F
> F {CH2).CH5 F
D> Cl {(CH2)-CHs F
> CH; | F
> CH3 Br F
> CH,3 CH; F
> CH; CF; F
> CHs CH>CH3; F
> CH; (CH),CH3 F
> CHs; C=CH F
> CH; SCH3 F
°'b< CHs (CH2).CHj3 F
N°1>‘ CH; | F
> F CH=CH, F
> Ci CH=CH. F
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F Br F CH2CH2CH20 H O Br

CH2CH2CH20 H Ol CH3 F

F CH2CH2CH20 H F CH3 F
Ric XY Z CHRCH2CH20 HF CF3 F

W@RoH2eH?0 H CI CF3 F (CH2) 40H F |

F ( CH2) 40HP@I/US2009/040538

Ri X Y 2z
> CH, CH=CH, F
> F > F
> F OCH; F
> Ci (CH2):CH, F
OH
O F | F
S cl 1 F
Ke) F Br F
& Cl Br F
O cl CH, F
O F CFs F
O ci CF, F
D F | F
D ci [ F
O F Br F
D Ci Br F
D F CH, F
) cl CHs F
O F CF, F
O Cl CF; F
D cl > F
df“s F (CHz).CHs F
QOH Cl C=CH F
c|"‘\o’ CH3 SCH:;
Eso‘c”’ Cl CF3
QOH CHs CHs F
6‘0% F CH,OH F
QOH cl (CHz):OH F
5"% F OCH,CH F
O F | F
0 cl [ F
O F Br F
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| F (CH2)40H F Br F (CH2)40H Cl Br F (CH2)40H F CH3 F
(CH2)40H CI CH3 F (CH2)40H F CF3 F (CH2)40H C CF3 F

WEHROHRREH3 F | F CH2CH2OCH3 C | F CH2CH2 OCH3PEI/B820F9/040538
CH2CH20CH3 Cl

Rip X Y Y4
O Cl Br F
O F CH; F
O Cl CH, F
0 F CF3 F
O Cl CF; F
> F phenyl F
> Cl phenyl F
> F 3-pyridyl F
> Cl 3-pyridyl F
> F pyrazol-4-yi F
> Cl pyrazol-4-y| F
> F 4-pyridyl F
> Cl 4-pyridyl F
> F 1-methyl- F
pyrazol-4-yl
> Ci 1-methyl- F
pyrazol-4-yl
> F pyrazol-3-yl F
> Cl pyrazol-3-yl F
> F 2-(CH3- F
SO.-NH)-
pheny!
> cl 2(CHs F
SOx-NH)-
phenyl
> F 3-(CHjs- F
SOxNH)-
phenyl
> Ci 3-(CH;- F
SO;-NH)-
phenyi
> CH;, 2-(CHgy- F
SO0,-NH)-
phenyl
> CH, 3-(CHs- F
S02-NH)-
phenyl
F 4-CF30- F
phenyl
o] 4-CF30- F
phenyl
CH; 4-CF30- F
phenyl
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Br F CH2CH2OCH3 F CH3 F CH2CH2OCH3 C CH 3 F
CH2CH2OCH3 F CF3 F CH2CH2OCH3 CI CF3 F (CH2) 30CH3 F |

WE2(00H2R3OCH3 C | F (CH2) 30CH3 F Br F (CH2) 30BHBUSI008040538
F (CH2)30CH3 F CH3 F (CH2) 30CH3 C

Rip X Y Z
cl Cl 2-(CH,- F
t SO2-NH)-
phenyl
S F phenyl F
(& phenyl
o Cl 3-pyridyl F
o F 3-pyridyl F
O Cl pyrazol-4-yl F
& F pyrazol-4-yl F
[ Cl 4-pyridyl F
O F 4-pyridyl F
& Cl 1-methyl- F
pyrazoi-4-yl
O CHs 1-methyi- F
pyrazol-4-y!
O F pyrazol-3-yi F
O Cl pyrazol-3-yl F
F 2-(CHs- F
© SO
phenyl
D Cl 2-(CHs- F
S0.-NH)-
phenyl
O F phenyl F
O Cl phenyl F
D F 3-pyridvi F
D Cl 3-pyridyl F
9 Cl pyrazol-3-yl F
[00159] Table 3 shows embodiments of this invention which are compounds of
formula I, wherein G is R, where Ry, is as defined in the table and X, Y and Z are defined
in the table.
5 Table 3
R1c X Y Z
CH,CH; F I F
CH.CH3 Cl | F
CH,CHs; F Br F
CH.-CH; Cl Br F
CH,CH3 F CH; F
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CH3 F (CH2)30CH3 F CF3 F (CH2)30CH3 CI CF3 F CH2CHR0Et
F1 F CH2CH20Et C | F CH2CH20Et F Br F CH2CH20Et Cl

W@BL00B/1BE2CH20Et F CH3 F CH2CH20Et CI CH3 F CH2EEROS1009040538
CF3 F CH2CH20Et Cl

R1c X Y y4
CH.CH; Cl CHjs F
CH.CH; F CF; F
CH,CH3; Cl CF3 F
CH,CH; CH; CH; F
CH,CH5 CH; CH3 F
CH>CH3 CH; C=CH F
CH.CH; CH3 SCH; F
CH2CH, F C=CH F
CH,CH3, cl SCH» F
CH.CH; F > F
CHxCH3 Cl > F
CH.CH; CH; > F
CH(CH:s). F OCH; F
CH(CH;), Cl OCHj; F
CH(CH3), F | F
CH(CHs), Cl 1 F
CH(CHs). F Br F
CH(CH;), Cl Br F
CH(CHs). F CH; F
CH(CH5), Cl CH;s F
CH(CHj3)2 F CH,CH,; F
CH(CHa), cl CH,CH; F
CH{(CHj,), CH; CH,CH; F
CH(CH5), Cl CH,CH; F
CH(CH3)» FI CH(CH,), F
CH(CH,), Ci CH(CH:). F
CH(CHs), F CF; F
CH(CHs), Cl CHs; F
CH(CH3)2 CH3 Br F
CH(CHs), CH, c=cH F
CH(CH3), CH; SCH, F
CH(CHs), CHs; > F
CH(CH), F CH,OH F
CH(CHs), Cl ‘-i’“>, F

n-butyl F | F

n-butyl Cl I F

n-butyl F Br F

n-butyl Cl Br F

n-butyl F CH, F

n-butyl Cl CH; F

n-butyl F OCH,3 F
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CF3 F cH2cH20- F | F C1420420- C | F CH2CH20-< F Br F
cri2cH20-- Cl Br F a2cH20- F CH3 F cH20120-- Cl CH3 F
WRIDIX29%4@ cHzur 20-- F CF3 F CH2CH20- < CI CF3 ¥BCT/US2009/040538

R1c X Y Z
n-butyl Cl OCH; F
n-butyl CHj3 OCH; F
n-butyl Cl OCH,CH3; F
n-butyl F OCH.CH; F
n-butyl CH;3 OCH,CHs F
n-butyl F OCH,CH,0 F

H
n-butyl F CF; F
n-butyl Cl CF3 F
sec-butyl F | F
sec-butyl Cl 1 F
sec-butyl F Br F
sec-butyl Cl Br F
sec-butyl F CHj3; F
sec-butyl Cl CH; F
sec-butyl F CF; F
sec-butyl Ci CF; F
CH.CF; F | F
CH,CF3 Cl I F
CH.CF; F Br F
CH.CF; Cl Br F
CH,CF, F CH3 F
CH.CF; Cl CH3 F
CH.CF5 F CF; F
CH.CF3 Cl CF3 F
CH,CCl5 F I F
CH.CCl3 Cl | F
CH,CCly F Br F
CH,CCl;3 Cl Br F
CH,CCl; F CH; F
CH,CCls Cl CHs F
CH,CCl, F CF3 F
CH.CCl; Ci CF; F
CHx- F | F
CH2-< Cl [ F
CHx-< F Br F
CH:-< Cl Br F
CHx-< F CH; F
CH;-< Cl CHs F
CHx-< F CF,3 F
CH-< Cl CF3 F
CH,CH.F F 1 F
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cH2a4.20-1 F 1 F ell2cH20-cl C | F cH2cHao-<1 F Br F
0120120-GL Cl Br F elhow< F CH3 F cH2cH20-<1 Cl CH3 F
W@R102029220- - <1 F CF3 F cH2cH20 <1 d CF3 F CH2EBHRUSE09/040538

Et FI F CH2CH2CH20 Et C

Ric X Y Z
CH,CH,F Cl | F
CH2CH.F F Br F
CHzCHzF Cl Br F
CH.CH.F F CH; F
CH,CH,F Cl CH, F
CH.CH2F F CF; F
CH,CH,F Cl CF; F
CH2CH:CI F | F
CH.CH.CI Cl | F
CH.CH.CI F Br F
CH.CH.CI Cl Br F
CH,CH,CI F CH; F
CH,CH,CI Cl CHs; F
CH,CH,CI F CF; F
CH.CH.CI Cl CF; F

CH,CH,CH.CI F | F
CH.CH,CH.CI Cl | F
CH;CH,CH,CI F Br F
CH>CH,CH,CI Cl Br F
CH,CH,CH,CI F CH; F
CH.CH,CH,CI Cl CH; F
CH,CH,CH,CI F CF; F
CH.CH,CH.CI Cl CFs F
CH.CH,OH F | F
CH;CH-OH Cl | F
CH,CH,CH F Br F
CH,CH,0OH Cl Br F
CH,CH,OH F CH; F
CH,CH,OH Cl CHs F
CH.CH,OH F CF; F
CH,CH,OH Cl CF; F
CH.CH.CH0O F [ F
H
CHyCH,CH,0O Cl | F
H
CH2CH.CH.O F Br F
H
CH,CH2CH.0O Cl Br F
H
CHzCHzCHzO F CH3 F
H
CH,CH2CH,0O Cl CHs F

H
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| F CH2CH2CH20 Bt F Br F CH2CHeCH20 Et C Br F
CH2CH2CH20 Et F CH3 F CH2CH2CH20 Et CI CH3 F

WEHIOHPCIHPO0 Et F CF3 F CH2CH2CH20 Et CI CF3 F PCT/US2009/040538
cl AcH2cH-0- F 1 F Cl-6CH2d ii-OK O | F

Ric X Y Y4
CH,CH,CH>O F CF; F
H
CH2CH2CH20O Cl CF; F
H
(CH,)sOH F | F
(CH)4OH Cl | F
(CH.)4OH F Br F
(CH2)4OH Ci Br F
(CH,),OH F CH3 F
(CH;)4OH Cl CH;3 F
(CH2)sOH F CF; F
(CH2)4OH Cl CF3 F
CH>CH-,OCH3; F | F
CH,CH,OCH3; Cl | F
CH>CH>OCH; F Br F
CH,CH,OCHj3; Cl Br F
CH,CH,OCH3; F CH, F
CH,CH,OCH; Cl CH; F
CH,CH>OCH,; F CF; F
CH,CH,OCHj3 Cl CF3 F
(CH2):0CH; F I F
(CH,);0CHs; Cl | F
(CH2);0CHs F Br F
{CH2)sOCH3; Cl Br F
(CH)sOCH; F CHs F
{CH2);OCH; Cl CH; F
(CH2):0OCH3; F CF; F
(CH.)s0CH, Cl CF, F
CH,CH,OEt F | F
CH.CH,OEt Cl | F
CH,CH,OEt F Br F
CH,CH,OEt Cl Br F
CH,CH,0Et F CH3; F
CH,CH,OEt Cl CHs F
CH,CH,OEt F CF; F
CH,CH,OEt Cl CFs F
CHyCH,0—< F ] F
CHH0— cl [ F
CHCH,0— F Br F
CHCH0—< Cl Br F
cHCH0—< F CHs F
CH,CH,0--< Cl CH, F
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CH2cFLAI - g--K
clizcH, cHT- O-
W@ 46 0- - (

cH2cl1l-6¢cHF-0-4 F |

F Br F cH2cH2cH -0-< d Br F
F CH3 F citcl-6¢c?-h-0- Cl CH3 F -

F Br Fcli2c}hcH 0--<3 C Br

F CF3 F cH2c1l-0-( O CF3 F  PCT/US2009/040538
F ntilacHo--<1 C

F CHANcHr - 0- <1

R1c X Y 4
CHyCH,0—< F CF; F
CH 0~ cl CF,4 F
CH,CH,O F | F
CH,CH,0 Cl | F
CH,CH,0 F Br F
CH,CH;0 Cl Br F
CH,CH,0 F CH; F
CH,CH,0 Cl CH; F
CH,CH,0 F CF3 F
CH,CH,0 Cl CF; F

CHzCl'Elz;CHzo F | F
CH;CH,CH,0O Cl I F
Et
CHzCIEZCHzo F Br F
t
CH202§CH20 Cl Br F
CHZCEZCHZ;O F CH3 F
t
CH2C2§CH20 Cl CHj F
CHzc:iCHzO F CF: F
CHyCH.CH,0 Cl CF; F
Et
;HICH;CH,—O‘< F | F
_c;azcuzcn,——o—< Cl | F
;ﬁ,cu,cnro{ F Br F
cH,cmcu,—o—< Cl Br F
;-!;CH;CH,—O—< F CH, F
éﬂ,cuzcuro—< Cl CHs F
m,cn,cu,—o—< F CF; F
CH;CH,CH;'O—< Cl CF; F
etereno—< F | F
croyer—0—] Cl | F
ctyCHycH0—<] F Br F
CHQCHchr°—< Cl Br F
erorer0—<] F CHj F
cryororo—<] Cl CH; F
etomotg-0—<] F CF3 F
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F cF6¢cH2cHr0o--1 F CH3 F ¢c",cHacHr-0o- d CH3 F
cH2cH2c4--0--1 F CF3 F Rec XYZ C CF3 F

wW@ei0912R4€l i c2-i-6-0-,c,..c,-11 F | F cHzCHr oyBH/Ts200}/040538
| F CH2C112-V-ro IHF Br F ahoir HC Br

Ric X Y Z
eronon—o—<] Cl CF; F
CHzCHrO’\(:" F I F
ca,cu;—t)’\(::l Cl | F
o> | F Br F
cn,curo/\(‘::' Cl Br F
cazairo’\(‘;: F CH; F
cl-l,curo/\(‘:: Ci CH; F
CHzCHrO’\(‘;: F CF; F
CHzCHz-O’\(‘;':I cl CF; F
oy oon F | F
oy X Ci I F
CH;K'{/\ CH F Br F
ohe Loon [¢]] Br F
oy X, F CHs F
e Aron o] CH;, F
o Toon F CF; F
oh ,ﬁ»on cl CF; F
°:H on F I F
%,?\:?o“ Ci | F
cH{?\HOGOH CHs ! F
cu{%;w F Br F
CH;\';?OH c Br F
o /%o" CHs Br F
cH;\T;"OH F CHs; F
on ;\”&\oﬂ Ci CHs F
o :H o CHs CHs F
OW;‘%‘\OH F C=CH F
CH;%:OH F SCH, F
oH ;\"QOH F CH;CH.CH, F
OH
on /\&\OH ci CH28:§OH) F
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F CH2C112-"

WO @926 F OH CH(A--"CH F Br

OH

CH3 F CHC1lr O OH

F C-12L'4
. L" A PCTZUSBO/640538

CHF CH3 F CCHrOyOK OH Cl
FCF3 FCHRcHOOH G CF3 F CH2.)}4CH F |
F OH CH2".
Ric X Y Z
°”’3:|0C°” F CH(CHs3), F
o ;:'m cl CF; F
CH.CH; F phenyl F
CH,CH; Cl phenyl F
CH>CH; F phenyl F
CH,CH; Ci 3-pyridyl F
CH>CH3 F 3-pyridyl F
CH,CH,; Cl 4-pyridyl F
CH.CH; F pyrazolyl F
CH.CH,; Cl pyrazolyl F
CH,CH; CHs 4-pyridyl F
CH.CHa3 CHj 4-pyridyl F
CH,CH, CHs 2-(CHs- F
SO2-NH)-
phenyl
CH;CH3 CH; 3-(CHs- F
SO2-NH)-
phenyl
CH.CH3 F 3-(CHs- F
SO2-NH)-
phenyl
CH,CH; Cl 3~(CHs,- F
S0O,-NH)-
phenyl
CH,CH; F phenyl F
CH,CH3 Cl phenyl F
CHzCHa CHa phenyI F
3-pyridy!
CH(CH3)» F 3-pyridyt F
CH(CHs), Cl 4-pyridyl F
F pyrazolyl F
CH(CHs),
CH(CH3)2 Cl pyrazolyl F
CH(CHs;), F 4-pyridyl F
CH(CHs)2 Cl 4-pyridyl F
CH(CHa)2 F 2-(CHs- F
SOx-NH)-
phenvi
CH(CH3); Cl 3~(CHjs- F
SO2x-NH)-
phenyl
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-" CHOHFCHB F OH" C/-H CH3 F OH CH? -OH F CF3
F OHCH?OH O CF3 F OH HekYYOHOHF I F CH OH OH OH
W@R0/1B28H A"OH). OHOH CH3 | F CHX. 1 'CH PCT/US2009/040538

Ric X Y Z
CH(CH:)2 F 3-(CHs- F

S0,-NH)-

phenyl
CH(CHjs), Cl 3~(CHs- F

SO,-NH)-

phenyl
CH(CHs)z CH:; phenyl F
CH(CHj3), Cl phenyl F
CH(CHa)2 FI pheny! F
CH(CH3), Cl 3-pyridyl F

3-pyridyl
F 4-pyridyl F

CH(CH:),

CH(CH3)2 Cl pyrazolyl F
CH(CHs)z CHa pyrazolyl F
CH(CHs), CHj3 4-pyridy! F
CH(CHs). CH;3 4-pyridyl F
CH(CHs). CH;3 2-(CHs- F

SO,-NH)-

phenvi
CH(CHs)2 F 3-(CHa- F

S0,-NH)-

phenyl
CH(CHs). Cl 3-(CHs- F

SOx-NH)-

phenyl

3-(CH3-

SOxNH)-

phenyl
n- F phenyl F

butyl

n-butyl Cl phenyl F
n-butyl F phenyl F
n-butyl Cl 3-pyridyl F
n-butyl F 3-pyridyl F
n-butyl Cl 4-pyridyl F
n-butyl F pyrazolyl F
n-butyl Cl pyrazolyl F
n-butyl CHj; 4-pyridyl F
n-butyl Cl 4-pyridyl F
n-butyl F 2~(CH3- F

SO,-NH)-

phenyl
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OHF Br FOHCHeirmOH Cl Br F OH CHeYsOH CH CH3 Br F
OHCH2-"YOHOHFCH3 FOH' HeYOHOH A CH3 F
W@Ropi129246. *OH OH CH3 CH3 F OH HY...Y..0H OH PPCET520p9/040538
H

Ry X Y Z
n-butyl CH; 3~(CH3- F
SO,-NH)-
phenyl
n-butyl F 3~(CH3- F
S0,-NH)-
phenyl
3-(CHjs-
SO-NH})-
phenyl
n-butyl F phenyl F
n-butyl Cl phenyl F
phenyl
sec-butyl F 3-pyridyl F
sec-butyl Cl 3-pyridyl F
sec-butyl F 4-pyridyl F
sec-butyl Cl pyrazoly! F
sec-butyl F pyrazolyl F
sec-butyl Cl 4-pyridyl F
sec-butyl F 4-pyridyl F
sec-butyl Cl CF; F
CH,CF3 F phenyl F
CH.CF; Cl phenyl F
CH,CF; F phenyl F
CH,CF3 Cl 3-pyridyl F
CH,CF3 F 3-pyridyl F
CH,CF; Cl 4-pyridyl F
CH,CF3 F pyrazolyl F
CH.CF3 Cl pyrazolyl F
4-pyridyl
CHCCls F 4-pyridy!
CH,CCl3 Cl 2«(CHs- F
SO2-NH)-
phenyl
CH,CCls F 3<(CHgs- F
SO2-NH)-
phenyl
CH2CCls Cl 3~CH3- F
SO2-NH)-
phenyl
CH2CCl3 F 3«(CHs- F
SO2-NH)-
phenyl
CH,CCls Cl phenyl F
CH.CCls F phenyl! F
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HeY-OH OH F SCH3 F OH CHet1-1 F CH2CH2CH3 F OH
CHeY' OH OH CI CH2CH(OH) CH3 F Ric XY Z

W@R009/7$92401100 F CH(CH3)2 F CHAirti OH CI CF3 FCTZHRI0pIB040538
F phenyl F CH2CH3 CI phenyl F CH2CH3

R1c X Y y 4
CH,CCl3 Cl phenyl F
3-pyridyl
CH,-< F 3-pyridyl F
CHx< Cl 4-pyridyl F
CH,-< F pyrazolyl F
CHx-< Cl pyrazoly! F
CHzx-< F 4-pyridyl F
CHz-< Cl 4-pyridyl F
CHx-< F 2H{CH»- F
SOz-NH)-
phenyl
CH,-< Cl 3~(CHs- F
S02-NH)-
phenyl
3-(CHs-
SO,-NH)-
phenyl
CH2CHzF F 3~(CHs- F
SO,-NH)-
phenyl
CH,CH.F Cl phenyl F
CH,CH,F F phenyl F
CH>CH.F Cl phenyl F
CH.CHoF F 3-pyridyl F
CH.CHzF Cl 3-pyridyl F
CH,CH,F F 4-pyridyl F
CH.CHF Cl pyrazolyl F
pyrazolyl
CH,CH.Cl F 4-pyridyl F
CH,CH.CI Cl 4-pyridyl F
CH.CH.CI F 2-(CHs5- F
SO,-NH)-
phenyl
CH2CHCl ci 3-(CHa- F
SO2-NH)-
phenyl
CH,CH,CI F 3~(CHs- F
S0O,-NH)-
phenyl
CH.CHCI cl 3-(CHs- F
S0O2-NH)-
phenyl
CH>CH_CI F phenyl F
CH,CH,CI Cl phenyl F
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F phenyl F CH2CH3 Cl 3-pyridyl F CH2CH3 F 3-pyridyl F

CH2CH3 Cl 4-pyridyl F CH2CH3 F pyrazolyl F CH2CH3 Cl
wW@aazizyé F CH2CH3 CH3 4-pyridyl F CH2CH3 CH3PCT/US2009/040538

4-pyridyl F CH2CH3 CH3 2- (CH3- S02-NH)- phenyl F

CH2CH3 CH3 3- ( CH3-

Ric X Y Z
phenyl
F 3-pyridyl F
CH,CH,CH,ClI
Cl 3-pyridyl F
CH.CH.CH.CI
F 4-pyridyl F
CH,CH,CH.CI
Cl pyrazolyl F
CH,CH>CH,CI
F pyrazolyt F
CH,CH,CH.CIl
Cl 4-pyridyl F
CH,CH,CH,CI
F 4-pyridyl F
CH2CH>CH.ClI
Cl 2-(CHs- F
CH,;CH,CH.CI S02-NH)-
phenyl
3-(CHs-
S0,-NH)-
phenyl
CH>CH,OH F 3~(CHs- F
S0,-NH)-
phenyl
CH,CH,OH Cl 3-(CHs- F
S0.-NH)-
phenyl
CH,CH,0OH F phenyl F
CH,CH,OH Cl phenyl F
CH,CH,0OH F phenyl F
CH,CH,OH Cl 3-pyridyl F
CH,CH,OH F 3-pyridyl F
CH,;CH,OH Cl 4-pyridyl F
pyrazolyl
CH,CH.CH,0O F pyrazolyl F
H
CH,CH,CH.0 Cl 4-pyridyl F
H
CHzCHzCHzO F 4-pyridy| F
H
CH;CHCH:0O Cl 2-(CHs- F
H S02-NH)-
phenyl
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S02- NH) - phenyl F CH2CH3 F 3-(CH3- S02-NH)- phenyl F

CH2CH3 Cl 3-(CH3- S02-NI-1)- phenyl F CH2CH3 F phenyl
wWE2@p2848 CI phenyl F CH2CH3 CH3 phenyl F  3-pyr/isaon9/ 040538

CH(CH3)2 F 3-pyridyl F CHCH3)2 Cl 4-pyridyl F

CH( CH3) 2

Ric X Y 4
CH2CH2CH:O F 3~(CHs- F
H S0O,-NH)-
phenyl
CHy;CH,CH,0 Ci 3-(CHs- F
H S0O,-NH)-
phenyl
CH2CH>;CH,0 F 3~(CHs- F
H S0,-NH)-
phenyl
CH,CHCH20 Cl phenyl F
H
phenyl
(CH.)sOH F phenyl F
(CH.)sOH Cl 3-pyridyl F
(CH;)sOH F 3-pyridyl F
(CH,)sOH Cl 4-pyridyl F
(CH2)4OH F pyrazolyl F
(CH,)4OH Cl pyrazolyl F
(CH.)sOH F 4-pyridyl F
(CH;)sOH Cl 4-pyridyl F
2-(CHs-
SO,-NH)-
phenyl
CH2CH,OCH, F 3-(CHs- F
S02-NH)-
phenyl
CH,CH,OCHj5 Cl 3-(CHs;- F
S02-NH)-
phenyl
CH,;CH,OCH;s F 3-(CHs- F
S0O,-NH)-
phenyl
CH,CH,OCHj5 Cl phenyl F
CH>CH.OCHj; F phenyl F
CH,CH,OCH3 Cl phenyl F
CH,CH,OCHj4 F 3-pyridyl F
CH>CH,OCH5 Cl 3-pyridyl F
4-pyridyl
(CH3);0CH3 F pyrazolyl F
(CH2);OCH3 Cl pyrazolyl F
(CH;);0CH;3 F 4-pyridyl F
{CH,);0CH; Cl 4-pyridyl F
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F pyrazolyl F CH(CH3)2 Cl pyrazolyl F CH(CH3)2 F
4-pyridyl F CH(CH3)2 C 4-pyridyl F CH(CH3)2 F 2-(CH3-
wWENeR46 phenyl F CH(CH3)2 Cl 3- (CH3- S02- NH) PCH82999/040538
F Rc XY ZCHCH3)2 F 3-(CH3- S02-NH)- phenyl F

CH(CH3) 2

R¢¢ X Y V4
(CH2);0CH3 F 2{CHs- F
S0O,-NH)-
phenyl
(CH2)sOCH3 Cl 3-(CHs- F
SO;-NH)-
phenyl
(CH2)s0CH3 F 3~(CHs- F
S0,-NH)-
phenyl
(CH>)s0OCH3 Cl 3-(CHs- F
S0,-NH)-
phenyl
phenyl
CH>CH,OEt F phenyl F
CH,CH,OEt Cl phenyl F
CH,CH,OEt F 3-pyridyt F
CH,CH,OEt Cl 3-pyridyt F
CH,CH,OFEt F 4-pyridyl F
CH,CH,OEt Cl pyrazolyl F
CH>CH,OEt F pyrazolyl F
CH,CH,OEt Cl 4-pyridyl F
[00160] Tables 4a and 4b show embodiments of this invention which are compounds

of formula I, where G = Ryg, Z is F, X is F and Ry4 and R? are defined in the table. Each line
in the table corresponds to five species which differ only at position Y.

Table 4a
A
B8
A
40
0% “NH F
H
RO N
F Ya,b. cord

Y.=CHs3 Yo =Br; Y. =L Yq4=Cl;

CMPD # A A B R
1(a-d) H, H H OCH;
2(a-d) H, H H NHCH,
3(a-d) H, H H CH.CH;
4(a-d) H, H H CH,CH=CH,
5(a-d) H, H H CN
6(a-d) H, H H CFs
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Cl 3-(CH3- S02-NH)- phenyl F CH(CH3)2 CH3 phenyl F

CH(CH3)2 C phenyl F CHCH3)2 FI phenyl F CH CH3)2 Cl
W@2pyneayd F  3-pyridyl CH(CH3)2 F 4-pyri dyl PET/US2009/040538

CH(CH3)2 C pyrazolyl F CH(CH3)2 CH3 pyrazolyl F

CH(CH3) 2 CH3 4-pyri dyl

CMPD # A A B R®
7(a-d) H,H H F
8(a-d) H H H CeHe
9(a-d) H,H -CH,CH(OH)CH,OH OCH,
10(a-d) H,H -CH.CH(OH)CH.OH NHCH;
11(a-d) H H -CH,CH{OH)CH,OH CH,CH;
12(a-d) «(CHa)e- -CHy(C3Hs) OCH;
13(a-d) -(CHp)z- -CHy(C3Hs) NHCH3
14(a-d) «(CHz).- -CHy(CsHs) CH.CH3
15(a-d) «(CHz)- CH, F
16(a-d) ~(CHz).- -CH,CH,OH F
17(a-d) +(CHy)- {CH_),CH(OH)CH,OH F
18(a-d) CHa, H -(CH2).CH(OH)CH,OH F
19(a-d) ~(CHg)o- CH; OCHj3
20(a-d) «CHa)r -CH,CH,OH OCH;
21(a-d) ~(CHo)s- «(CH2).CH(OH)CH.OH OCH;
22(a-d) CHa, H {CH,),CH(OH)CH,OH OCH;
23(a-d) «(CHy)- CH, H
24(a-d) «CHo)o- -CH,CH,OH H
25(a-d) -(CHa).- «CH,)>CH(OH)CH,0OH H
26(a-d) CH,, H {CHz),CH(OH)CH,OH H
27(a-d) H, H H OCH;
28(a-d) H, H H NHCH,
29(a-d) H,H H CH,CH;
30(a-d) H,H H CH,CH=CH,
31(a-d) H,H H CN
32(a-d) H, H H CF;
33(a-d) H,H H F
34{a-d) H,H H CeHe
35(a-d) H,H -CH,CH(OH)CH,OH OCH;
36(a-d) H, H -CH,CH(OH)CH.OH NHCH,
37(a-d) H, H -CH,CH(OH)CH,OH CH,CHj
38(a-d) {CHy)r ~CH{C:Hs) OCHs
39(a-d) «CHy)>- -CH(C3Hs) NHCHS
40(a-d) ~CHg)o- -CHx(CsHs) CH2CH;
41(a-d) «CHz)r CHs F
42(a-d) «(CHa).- -CH,CH,OH F
43(a-d) ~(CHg)o- ~(CH2):CH(OH)CH.OH F
44(a-d) CH,, H -(CH.),CH(OH)CH,OH F
45(a-d) ~(CHz).- CH, OCH,
46(a-d) {CHa)r -CH,CH,OH OCH,
47(a-d) ~CHz)e- ~(CH2),CH(OH)CH,OH OCH;
48(a-d) CH,, H «(CH,),CH(OH)CH.OH OCH;
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F CH(CH3)2 CH3 4-pyridyl F CH(CH3)2 CH3 2-(CH3-

S02-NH) - phenyl F CH(CH3)2 F 3-(CH3- S02-NH)- phenyl F
WERH0SHR2e CI 3- (CH3- S02- NH) - phenyl F  3- ( CHBET/US2009/040538
S02- NH) - phenyl n- butyl F phenyl F n-butyl C phenyl

F n-butyl F

CMPD # AN B R’
49(a-d) -{CHy)o- CH; H
50(a-d) «CH.)>- -CH,CH,OH H
51(a-d) ~«CHy)o- -(CH,);CH{OH)CH,OH H
52(a-d) CH;, H -(CH>);CH{OH)CH,OH H
Table 4b
CMPD # AA B R®
1(a-d) HH H 2-furanyl
2(a-d) H,H H 1,2,3 triazolyl-4-yl
3(a-d} H,H H 4-imidazolyl
4(a-d) HH H 2-furanyl
5(a-d) HH H 1,2,3 triazolyl-4-yl
6(a-d) H,H H 4-imidazolyl
7(a-d) H,H -(CHz)2CH(OH)CH,OH 2-furanyl
8(a-d) H,H -(CH2).CH(OH)CH,OH  1,2,3 triazolyl-4-yl
(a-d) H,H -(CH_).CH(OH)CH,OH 4-imidazolyi
10(a-d) -(CH2)>- -CH(C3Hs) 2-furanyl
11(a-d) -(CHy)2- -CHx{(C3Hs) 1,2,3 triazolyl-4-yl
12(a-d) -(CH2)2- -CHx(C3Hs) 4-imidazolyl
13(a-d) -(CHz)e- CH, 4-thiazotlyl
14(a-d) ~(CH2)2- -CH,CH,OH 4-thiazolyl
15(a-d) -(CHa)2- «(CH2).CH(OH)CH,OH 4-thiazolyl
16(a-d) CHs, H -(CHz).CH(OH)CH-OH 4-thiazolyl
17(a-d) -(CH2),- CH; 2-oxazolyl
18(a-d) ~(CH2)2- -CH,CH,OH 2-oxazolyl
19(a-d) -(CHy)z- -(CH2)2CH(OH)CH-OH 2-oxazolyl
20(a-d) CH3, H -(CH2).CH(OH)CH,0H 2-oxazolyl
21(a-d) H H H 2-furanyl
22(a-d) HH H 1,2,3 triazolyl-4-yl
23(a-d) H, H H 4-imidazolyl
24(a-d) H,H H 2-furanyl
25(a-d) H, H H 1,2,3 triazolyl-4-yl
26(a-d) H,H H 4-imidazoly!
27(a-d) H,H -CH,CH(OH)CH,OH 2-furanyl
28(a-d) H,H -CHCH(OH)CH,OH 1,23 triazolyl-4-yl
29(a-d) H,H -CH;CH(OH)CH,OH 4-imidazolyl
30(a-d) -(CHy),- -CHy(C3Hs) 2-furanyl
31(a-d) -(CH2)2- -CHx(C3Hs) 1,2,3 triazolyl-4-yl
32(a-d) -(CHz)z- -CHz(CsHs) 4-imidazo|yl
33(a-d) -(CH2)- CH;3 4-thiazoly!
34(a-d) -(CH2)- -CH;CH,0OH 4-thiazolyl
35(a-d) -(CH2)z- -(CHz2).CH(OH)CH.OH 4-thiazolyl

36(a-d) CHs, H -(CH,)>,CH(OH)CH,OH 4-thiazolyl
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phenyl F n-butyl C 3-pyridyl F n-butyl F 3-pyridyl F

n-butyl C 4-pyridyl F n-butyl F pyrazolyl F n-butyl
w@oopseez®l yl F n-butyl CH3 4-pyridyl F n-but yPCIZUS2009/040538

4-pyridyl F n-butyl F 2-(CH3- S02-NH)- phenyl F Ric

X

CMPD # A A B R’
37(a-d) «(CHp)~ CHs 2-oxazolyl
38(a-d) -(CH2)2- -CH,CH,OH 2-oxazolyl
39(a-d) -(CHg)p- ~(CHz),CH(OH)CH,OH 2-oxazolyl
40(a-d) CHs, H ~(CHz),CH(OH)CH,0OH 2-oxazolyl

[00161] Table Sa shows embodiments of this invention which are compounds of

formula I, where G is Ary, Ar, or Ryq, and where R is H, Z is F and G and X are defined in
the table. BEach line in the table corresponds to five species (Y, Ys, Yo, Yq and Y.) which
differ only at position Y, where Y, = SCH3; Y, =Br; Y =1I; Yq=Cl; Y. = CHj.

5 Table 5a

ll
Ar—S—NH X

or |l H
A, O N
or

Ryg F

F
Y.=SCHs; Yo =Br; Y. =1L Yqs=Cl; Y., = CH;

Ya,b,c, d,ore

Compoun

d# G = Ryq, Ary, or Arz X
1 (a-e) phenyl Cl
2 (a-e) phenyl F
3 (a-e) 2-F-phenyl Cl
4 (a-¢) 2-F-phenyl F
5 (a-e) 3-F-phenyl Cl
6 (a-e) 3-F-phenyl F
7 (a-e) 4-F-phenyl Cl
8 (a-e) 4-F-phenyl F
9 (a-e) 2,4-di-F-phenyl Cl
10 (a-e) 2,4-di-F-phenyl F
11 (a-e) 2,5-di-F-phenyl Cl
12 (a-8) 2,5-di-F-phenyl F
13 (a-e) 2,6-di-F-phenyl Cl
14 (a-e) 2,6-di-F-phenyl F
15 (a-e) 3,4-di-F-phenyl Cl
16 (a-e) 3,4-di-F-phenyl F
17 (a-e) 3,5-di-F-phenyl Cl
18 (a-6) 3,5-di-F-phenyl F
19 (a-e) 2,6-di-F-phenyl Cl
20 (a-e) 2,6-di-F-phenyl F
21 (a-e) 2,3,4-tri-F-phenyl Cl

Page 86 of 230



Y Z n-butyl CH3 3-(CH3- S02-NH)- phenyl F n-butyl F

3-(CH3- S02-NH)- phenyl F 3-(CH3- S02- NH) - phenyl
wooatigd24¢- phenyl F n-butyl ClI phenyl F  phengCT/US2009/040538

sec-butyl F 3-pyridyl F sec-butyl C 3-pyridyl F

Compoun

d# G = Ryq, Ary, or Arz X
22 (a-e) 2,3,4-tri-F-phenyl F
23 (a-e) 3,4,5-tri-F-phenyl Cl
24 (a-e) 3,4,5-tri-F-phenyl F
25 (a-e) penta-F-phenyl Cl
26 (a-e) penta-F-phenyl F
27 (a-e) 3-Cl-4-F-pheny! Cl
28 (a-e) 3-Cl-4-F-pheny! F
29 (a-e) 2-Cl-4-F-phenyl Cl
30 (a-e) 2-Cl-4-F-phenyl F
31 (a-e) 2-F-3-Cl-phenyl Cl
32 (a-e) 2-F-3-Cl-phenyl F
33 (a-e) 2-F-4-Cl-phenyl Cl
34 (a-e) 2-F-4-Cl-phenyl F
35 (a-e) 2-F-5-Cl-phenyl Cl
36 (a-e) 2-F-5-Cl-phenyl F
37 (a-e) 3-cyano-4-F-phenyl Cl
38 (a-e) 3-cyano-4-F-phenyl F
39 (a-e) 2-Cl-phenyl Ci
40 (a-e) 2-Cl-pheny! F
41 (a-¢) 3-Cl-pheny! Cl
42 (a-e) 3-Cl-phenyl F
43 (a-e) 4-Cl-phenyl Cl
44 (a-e) 4-Cl-phenyl F
45 (a-e) 2,3-di-Cl-phenyl Cl
46 (a-e) 2,3-di-Cl-phenyl F
47 (a-e) 2,5-di-Cl-phenyl Cl
48 (a-e) 2,5-di-Cl-phenyl F
49 (a-e) 2,6-di-Cl-phenyl Cl
50 (a-e) 2,6-di-Cl-phenyl F
51 (a-e) 3,5-di-Cl-phenyl Cl
52 (a-e) 3,5-di-Cl-phenyl F
53 (a-e) 2,4-di-Cl-phenyl Cl
54 (a-e) 2,4-di-Cl-phenyl F
55 (a-e) 3,4-di-Cl-pheny! Ci
56 (a-e) 3,4-di-Cl-phenyl F
57 (a-e) 2,4,6-tri-Cl-phenyl Cl
58 (a-e) 2,4,6-tri-Cl-phenyl F
59 (a-e) 2-Cl-4-CF3-phenyl Cl
60 (a-e) 2-Cl-4-CF3-phenyl F
61 (a-e) 2-CF3-phenyl Cl
62 (a-e) 2-CF3-phenyl F
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sec-butyl F 4-pyridyl F sec-butyl C pyrazolyl F

sec-butyl F pyrazolyl F sec-butyl C 4-pyridyl F
weewvhemys F 4-pyridyl F sec-butyl C CF3 F CHAOFBSH009/040538

phenyl F CH2CF3 CI phenyl F CH2CF3 F phenyl F CH2CF3

Cl 3-pyridyl F

Compoun

d# G= R1d, Al’1. or Al'g X
63 (a-e) 3-CF3-phenyl Cl
64 (a-e) 3-CF3-phenyl F
65 (a-e) 4-CF;-phenyl Cl
66 (a-e) 4-CF3-phenyl F
67 (a-e) 2-CF3;0 phenyl Cl
68 (a-e) 2-CF;0 phenyl F
69 (a-e) 3-CF;0 phenyl Cl
70 (a-€) 3-CF;0 phenyl F
71 (a-e) 4-CF30 phenyl Cl
72 (a-e) 4-CF30 phenyl F
73 (a-e) 2-CHF20 phenyl Cl
74 (a-e) 2-CHF,0 phenyl F
75 (a-e) 2-methyl-5-nitro-phenyl Cl
76 (a-e) 2-methyl-5-nitro-phenyl F
77 {a-e) 2-cyano-phenyt Cl
78 (a-e) 2-cyano-phenyl F
79 (a-e) 3-cyano-phenyl Cl
80 (a-e) 3-cyano-phenyl F
81 (a-e) 4-cyano-phenyl Cl
82 (a-e) 4-cyano-phenyl F
83 (a-e) 4-methoxy-phenyl Cl
84 (a-e) 4-methoxy-phenyl F
85 (a-e) 3,4-dimethoxy-phenyl Cl
86 (a-e) 3,4-dimethoxy-phenyt F
87 (a-e) 3-carbamyl-phenvi Cl
88 (a-e) 3-carbamyl-phenyl F
89 (a-e) 3-carboxyl-phenyl Cl
90 (a-e) 3-carboxyl-phenyl F
91 (a-e) 3-(N,N-dimethylcarbamoyl)phenyl Cl
92 (a-e) 3-(N,N-dimethylcarbamoyl}pheny! F
93 (a-e) 4-methylsulfonyl-phenyl Cl
94 (a-e) 4-methylsulfonyl-pheny! F
95 (a-e) 3-(1,3,4 oxadiazol-2-yl)phenyl Cl
96 (a-e) 3-(1,3,4 oxadiazol-2-yl)phenyl F
97 (a-e) 3-(1,3,4 thiadiazol-2-yl)phenyl Cl
98 (a-e) 3-(1,3,4 thiadiazol-2-yl)phenyl F
99 (a-e) 3-(5-methyl-1-1,3,4-oxadiazol)pheny! Cl
100 (a-e) 3-(5-methyi-1-1,3,4-oxadiazol)pheny! F
101 (a-e) 3-(5-methyl-1-1,3,4-thiadiazol)phenyl Cl
102 (a-e) 3~(6-methyl-1-1,3,4-thiadiazol)phenyl F
103 (a-e) 3-amidinyl-phenyl Cl
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CH2CF3 F 3-pyridyl F CH2CF3 Cl 4-pyridyl F CH2CF3 F
pyrazolyl F CH2CF3 Cl pyrazolyl F 4-pyridyl CH2CC 3
wa20bopynielyl F CH2CCI 3 Cl 2- (CH3- S02- NH) - phePgi/Uf2009/040538
CH2CCl 3 F 3-(CH3- S02-NH)- phenyl F CH2CCI3 C 3- ( CH3-

S02- NH) -

Compoun
d# G=R1¢, AI'1,OI'AI’2 X
104 (a-e) 3-amidinyl-phenyl F
105 (a-e) 3-(1H-tetrazolyl)phenyl Cl
106 (a-e) 3-(1H-tetrazolyl)phenyl F
107 (a-e) 4-acetamido-phenyl Cl
108 (a-e) 4-acetamido-phenyl F
109 (a-e) 3-Cl-4-[(N- Cl
morpholinylcarbonyl)amino]phenyl
110 (a-e) 3-CH4-[(N- F
morpholinylcarbonyl)aminojphenyl
111 (a-e) 3-CIH4-[(N- Cl
pyrrolidinylcarbonyl)amino]phenyl
112 (a-e) 3-Cl-4-[(N- F
pyrrolidinylcarbonyl)amino]phenyl
113 (a-e) 3,5-dimethylisoxazolyl Cl
114 (a-e) 3,5-dimethylisoxazolyl F
115 (a-e) 4-(N-morpholinylsulfonyl)phenyi Cl
116 (a-e) 4-(N-morpholinylsulfonyl)phenyl F
117 (a-e) 3-F-benzyl Cl
118 (a-e) 3-F-benzy! F
119 (a-e) 4-F-benzyl Cl
120 (a-e) 4-F-benzyl F
121 (a-e) 3-F-phenyl-ethyl Cl
122 (a-e) 3-F-phenyl-ethyl F
123 (a-e) 4-F-phenyl-ethyl Cl
124 (a-e) 4-F-phenyl-ethyl F
125 (a-e) 8-quinolinyl Cl
126 (a-e) 8-quinolinyl F
127 (a-e) 2-thienyl Cl
128 (a-e) 2-thienyl F
129 (a-e) 2,3-di-Cl-thien-5-yi Cl
130 (a-e) 2,3-di-Cl-thien-5-yl F
131 (a-e) 1,3,5 trimethyl-1H-pyrazolyl Cl
132 (a-e) 1,3,5 trimethyl-1H-pyrazolyl F
133 (a-e) 1,3-dimethyl-5-Cl-1H-pyrazoiyl Cl
134 (a-e) 1,3-dimethyl-5-Cl-1H-pyrazolyl F
135 (a-e) 1-methyl-3CF3-1H-pyrazol-4-yl Cl
136 (a-e) 1-methyl-3CF3-1H-pyrazol-4-yl F
137 (a-e) 2-acetamido-4-methyl-thiazol-5-yl Cl
138 (a-e) 2-acetamido-4-methyl-thiazol-5-yl F
139 (a-e) 2,4-dimethyl-thiazol-5-yl Ci
140 (a-e) 2.,4-dimethyl-thiazol-5-yl F
141 (a-e) 1,2-dimethyl-1H-imidazol-4-yl Cl
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phenyl F CH2CCI 3 F 3-(CH3- S02-NH)- phenyl F CH2CC 3

Cl phenyl F CH2CCI 3 F phenyl F Ric XY Z CHCCI 3 C
wW@b@ate2ke 3-pyridyl CH2-1 F 3-pyridyl F CH2PRI/UE1009/040538

4-pyridyl F CH2-1 F

Compoun
d# G= R1d, Al’1, or Al‘z X
142 (a-e) 1,2-dimethyl-1H-imidazol-4-yl F
[00162] Table 5b shows embodiments of this invention which are compounds of

formula I, where G is Ar;, Ar; or R4, and where R%is H, Z is F and G and X are defined in

the table. Bach line in the table corresponds to five species (Ya, Y, Yo, Yq and Y,) which

differ only at position Y, where Y, = phenyl; Y3, = 3-substituted phenyl; Y = 3-pyridyl; Yq
5  =4-pyridyl; Y.= 3-pyrazolyl.

Table 5b
Il
Arq—S—NH X
or |l H
A, ©
or
R1d F Ya,b,c, d,ore
F
Y. = phenyl; Yy = 3-substituted phenyl; Y, = 3-pyridyl; Yq = 4-pyridyl; Y.= 3-pyrazolyl
Compound G = Rjq4, Ary, Or Ar; X
#
1 (a-e) phenyl Cl
2 (a-e) phenyl F
3 (a-¢) 2-F-phenyl Cl
4 (a-€) 2-F-phenyl F
5 (a-€) 3-F-phenyl Cl
6 (a-¢) 3-F-phenyl F
7 (a-¢) 4-F-phenyl Cl
8 (a-e) 4-F-phenyl F
9 (a-¢) 2,4-di-F-phenyl Cl
10 (a-e) 2,4-di-F-phenyl F
11 (a-e) 2,5-di-F-phenyl Cl
12 (a-¢) 2,5-di-F-phenyl F
13 (a-e) 2,6-di-F-phenyl Cl
14 (a-¢) 2,6-di-F-phenyl F
15 (a-e) 3,4-di-F-phenyl Cl
16 (a-e) 3,4-di-F-phenyl F
17 (a-¢) 3,5-di-F-phenyl Cl
18 (a-¢) 3,5-di-F-phenyl F
19 (a-e) 2,6-di-F-phenyl Cl
20 (a-€) 2,6-di-F-phenyl F
21 (a-€) 2,3,4-tri-F-phenyl Cl
22 (a-€) 2,3,4-tri-F-phenyl F
23 (a-¢) 3,4,5-tri-F-phenyl Cl
24 (a-¢) 3,4,5-tri-F-phenyl F
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pyrazolyl F CH2-1 Cl pyrazolyl F CH2-1 F 4-pyridyl F

CH2-<1 C 4-pyridyl F CH2-1 F 2-(CH3- S02- NH) - phenyl
WO-2@@0b122924CI 3- (CH3- S02- NH) - phenyl F  3- ( CHr PQORSIB)/040538

phenyl CH2CH2F F 3-(CH3- S02- NH) - phenyl F CH2CH2F C

Compound G = Ryq, Ary, O Ar2 X
#
25 (a-€) penta-F-phenyl Cl
26 (a-e) penta-F-phenyl F
27 (a-¢) 3-Cl-4-F-phenyl Cl
28 (a-€) 3-Cl-4-F-phenyl F
29 (a-e) 2-Cl-4-F-phenyl Cl
30 (a-¢) 2-Cl-4-F-phenyl F
31 (a-¢) 2-F-3-Cl-phenyl Cl
32 (a-e) 2-F-3-Cl-phenyl F
33 (a-e) 2-F-4-Cl-phenyl Cl
34 (a-e) 2-F-4-Cl-phenyl F
35 (a-¢) 2-F-5-Cl-phenyl Cl
36 (a-¢) 2-F-5-Cl-phenyl F
37 (a-e) 3-cyano-4-F-phenyl Cl
38 (a-€) 3-cyano- 4-F-phenyl F
39 (a-¢) 2-Cl-phenyl Cl
40 (a-e) 2-Cl-phenyl F
41 (a-¢) 3-Cl-phenyl Cl
42 (a-¢) 3-Cl-phenyl F
43 (a-¢) 4-Cl-phenyl Cl
44 (a-e) 4-Cl-phenyl F
45 (a-¢) 2,3-di-Cl-phenyl Cl
46 (a-¢) 2,3-di-Cl-phenyl F
47 (a-e) 2,5-di-Cl-phenyl Cl
48 (a-€) 2,5-di-Cl-phenyl F
49 (a-¢) 2,6-di-Cl-phenyl Cl
50 (a-e) 2,6-di-Cl-phenyl F
51 (a-¢) 3,5-di-Cl-phenyl Cl
52 (a-€) 3,5-di-Cl-phenyl F
53 (a-€) 2,4-di-Cl-phenyl Cl
54 (a-€) 2,4-di-Cl-phenyl F
55 (a-€) 3,4-di-Cl-phenyl Cl
56 (a-e) 3,4-di-Cl-phenyl F
57 (a-€) 2,4,6-tri-Cl-phenyl Cl
58 (a-€) 2,4,6-tri-Cl-phenyl F
59 (a-¢) 2-Cl-4-CF;-phenyl Cl
60 (a-e) 2-Cl-4-CF;-phenyl F
61 (a-¢) 2-CF;-phenyl Cl
62 (a-e) 2-CF;3-phenyl F
63 (a-€) 3-CF;-phenyl Cl
64 (a-e) 3-CF;-phenyl F
65 (a-e) 4-CF;-phenyl Cl
66 (a-¢) 4-CFs-phenyl F
67 (a-€) 2-CF30 phenyl Cl
68 (a-€) 2-CF;0 phenyl F
69 (a-e) 3-CF;0 phenyl Cl
70 (a-¢)} 3-CF;0 phenyl F
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phenyl F CH2CH2F F phenyl F CH2CH2F CI phenyl F

CH2CH2F F 3-pyridyl F CH2CH2F CI 3-pyridyl F CH2CH2F F
wal2myneay¥el F CH2CH2F CI pyrazolyl F  pyrazol yPCT/US2009/040538

CH2CH2C1 F 4-pyridyl F CH2CH2Cl C 4-pyridyl F

cH2CH2Cl F

Compound G = Ryq, Ary, Or Arz X
#
71 (a-e) 4-CF;0 phenyl Cl
72 (a-¢) 4-CF;0 phenyl F
73 (a-€) 4-CHF;O-phenyl Cl
74 (a-¢) 4-CHF,0-phenyl F
75 (a-€) 2-methyl-5-nitro-phenyl Cl
76 (a-€) 2-methyl-5-nitro-phenyl F
77 (a-€) 2-cyano-phenyl Cl
78 (a-€) 2-cyano-phenyl F
79 (a-e) 3-cyano-phenyl Cl
80 (a-¢) 3-cyano-phenyl F
81 (a-e) 4-cyano-phenyl Cl
82 (a-¢) 4-cyano-phenyl F
83 (a-¢) 4-methoxy-phenyl Cl
84 (a-¢) 4-methoxy-phenyl F
85 (a-e) 3,4-dimethoxy-phenyl Cl
86 (a-e) 3,4-dimethoxy-phenyl F
87 (a-e) 3-carbamyl-phenyl Cl
88 (a-¢) 3-carbamyl-phenyl F
89 (a-¢) 3-carboxyl-phenyl Cl
90 (a-¢) 3-carboxyl- phenyl F

91 (a-e) 3-(N,N-dimethylcarbamoyl)phenyl Cl
92 (a-€) 3-(N,N-dimethylcarbamoyl)phenyl F

93 (a-e) 4-methylsulfonyl-phenyl Cl
94 (a-¢) 4-methylsulfonyl-phenyl F
95 (a-€) 3-(1,3,4 oxadiazol-2-yl)phenyl Cl
96 (a-e) 3-(1,3,4 oxadiazol-2-yl)phenyl F
97 (a-e) 3-(1,3,4 thiadiazol-2-yl)phenyl Cl
98 (a-e) 3-(1,3,4 thiadiazol-2-yl)phenyl F

99 (a-¢) 3-(5-methyl-1,3,4-oxadiazol)phenyl Cl
100 (a-e) 3-(5-methyl-1,3,4-oxadiazol)phenyl F
101 (a-¢) 3-(5-methyl-1,3,4-thiadiazol)phenyl Cl
102 (a-e) 3-(5-methyl-1,3,4-thiadiazol)phenyl F

103 (a-¢) 3-amidinyl-phenyl Cl

104 (a-¢) 3-amidinyl-phenyl F

105 (a-¢) 3-(1H-tetrazolyl)phenyl Cl

106 {a-e) 3-(1H-tetrazolyl)phenyl F

107 (a-¢) 4-acetamido-phenyl Cl

108 (a-¢) 4-acetamido-phenyl F

109 (a-¢) 3-Cl-4-[(N-morpholinyicarbonyl) Cl
amino]phenyl

110 (a-¢) 3-Cl-4-[(N-morpholinylcarbonyl) F
aminoJphenyl

111 (a-e) 3-Cl-4-[(N-pyrrolidinylcarbonyl) Cl
amino]phenyl

112 (a-¢) 3-Cl-4-{(N-pyrrolidinylcarbonyl) F
amino]phenyl
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2-(CH3- S02-NH)- phenyl F CH2CH2Cl C 3- (CH3- S02- NH) -
phenyl F CH2CH2CI F 3-(CH3- S02- NH)- phenyl F CH2CH2C

W@R00SALEH3- SO02- NH) - phenyl F CH2CH2CI F phenyPCFUS2009/040538
CH2CH2Cl C phenyl F Ric XY Z phenyl

Compound G = Ryq, Ary, OF Ar2 X
#

113 (a-¢) 3,5-dimethylisoxazolyl Cl

114 (a-¢) 3,5-dimethylisoxazolyl F

115 (a-e) 4-(N-morpholinylsulfonyl)phenyl Cl
116 (a-e) 4-(N-morpholinylsulfonyl)phenyl F

117 (a-¢) 3-F-benzyl Cl
118 (a-e) 3-F-benzyl F
119 (a-e) 4-F-benzyl Cl
120 (a-e) 4-F-benzyl F
121 (a-¢) 3-F-phenyl-ethyl Cl
122 (a-¢) 3-F-phenyl-ethyl F
123 (a-¢) 4-F-phenyl-ethyl Cl
124 (a-¢) 4-F-phenyl-ethyl F
125 (a-e) 8-quinolinyl Cl
126 (a-¢) 8-quinolinyl F
127 (a-¢) 2-thienyl Cl
128 (a-€) 2-thienyl F
129 (a-¢) 2,3-di-Cl-thien-5-yl Cl
130 (a-¢) 2,3-di-Cl-thien-5-yl F
131 (a-¢€) 1,3,5 trimethyl-1H-pyrazolyl Cl
132 (a-¢) 1,3,5 trimethyl-1H-pyrazolyl F
133 (a-¢) 1,3-dimethyl-5-Cl-1H-pyrazolyl Cl
134 (a-¢) 1,3-dimethyl-5-Cl-1H-pyrazolyl F
135 (a-e) 1-methyl-3-CF;-1H-pyrazol-4-yl Cl
136 (a-¢) 1-methyl-3-CF;-1H-pyrazol-4-yl F

137 (a-¢) 2-acetamido-4-methyl-thiazol-5-yl Cl
138 (a-¢) 2-acetamido-4-methyl-thiazol-5-yl F

139 (a-¢) 2,4-dimethyl-thiazol-5-yl Cl
140 (a-e) 2,4-dimethyl-thiazol-5-yl F
141 (a-e) 1,2-dimethyl-1H-imidazol-4-yl Cl
142 (a-e) 1,2-dimethyl-1H-imidazol-4-yl F
143 (a-e) 1-(2-hydroxyethyl) cyclopropyl F
144 (a-e) 1-(3-hydroxypropyl) cyclopropyl F
145 (a-e) 1-(2,3-dihydroxypropyl) cyclopropyl F
146 (a-¢) 1-(3,4-dihydroxybutyl) cyclopropyl F
147 (a-¢) 1-(2,3-dihydroxypropyl) cyclobutyl F

Synthetic Procedures

[00163] In another aspect, methods for synthesizing the compounds described herein

are provided. In some embodiments, the compounds described herein can be made by the

5 methods described below. The procedures and examples below are intended to illustrate
those methods. Neither the procedures nor the examples should be construed as limiting the
invention in any way. Compounds described herein may also be synthesized using standard
synthetic techniques known to those of skill in the art or using methods known in the art in
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CH2CH2CH2Cl F 3-pyridyl F CH2CH2CH2Cl CI 3- pyri dyl
CH2CH2CH2Cl F 4-pyridyl F CH2CH2CH2CI Cl pyrazol yl

WERHROHXCH2 Cl F pyrazolyl F CH2CH2CH2CI Cl
CH2CH2CH2Cl F 4-pyridyl F CH2CH2CH2CI d 2-(Cl-13-
S02- NH) - phenyl F  3-(CH3- S02- NH) - phenyl

10

15

20

combination with methods described herein. In additions, solvents, temperatures and other
reaction conditions presented herein may vary according to the practice and knowledge of
those of skill in the art.

[00164] Starting materials for the synthesis of the compounds as described herein
may be obtained from commercial sources, such as Aldrich Chemical Co. (Milwaukee,
Wis.), Sigma Chemical Co. (St. Louis, Mo.), or the starting materials can be synthesized.
The compounds described herein, and other related compounds having different substituents
can be synthesized using techniques and materials known to those of skill in the art, such as
described, for example, in March, ADVANCED ORGANIC CHEMISTRY 4% Eq, (Wiley 1992),
Carey and Sundberg, ADVANCED ORGANIC CHEMISTRY 4% Ed., Vols. A and B (Plenum
2000, 2001), and Green and Wuts, PROTECTIVE GROUPS IN ORGANIC SYNTHESIS 3" Ed,
(Wiley 1999) (all of which are incorporated by reference in their entirety). General methods
for the preparation of compound as disclosed herein may be derived from known reactions
in the field, and the reactions may be modified by the use of appropriate reagents and
conditions, as would be recognized by the skilled person, for the introduction of the various
moieties found in the formulae as provided herein. As a guide the following synthetic
methods may be utilized.

Formation of Covalent Linkages by Reaction of an Electrophile with a Nucleophile

[00165] The compounds described herein can be modified using various
electrophiles or nucleophiles to form new functional groups or substituents. The table below
entitled “Examples of Covalent Linkages and Precursors Thereof” lists selected examples of
covalent linkages and precursor functional groups which yield and can be used as guidance
toward the variety of electrophiles and nucleophiles combinations available. Precursor
functional groups are shown as electrophilic groups and nucleophilic groups.

Covalent Linkage Electrophile Nucleophile
Product
Carboxamides Activated esters | Amines/anilines
Carboxamides Acyl azides Amines/anilines
Carboxamides Acyl halides Amines/anilines
Esters Acyl halides Alcohols/phenols
Esters Acyl nitriles Alcohols/phenols
Carboxamides Acyl nitriles Amines/anilines
Imines Aldehydes Amines/anilines
Hydrazones Aldehydes or Hydrazines
ketones
Oximes Aldehydes or Hydroxylamines
ketones
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CH2CH2OH F 3- (CH3- S02- NH) -
3- (CH3- S02- NH) -
w@oophznyd F CH2CH2OH F phenyl

phenyl

phenyl

F CH2CH2OH C
F CH2CH2OH F phenyl

F CH2CH2OH

F CH2CH20H Cl  3r@/DB2099/040538

F CH2CH2OH F 3-pyridyl F CH2CH2OH CI 4-pyridyl F
pyrazol yl
Alkyl amines Alkyl halides Amines/anilines
Esters Alkyl halides Carboxylic acids
Thioethers Alkyl halides Thiols
Ethers Alkyl halides Alcohols/phenols
Thioethers Alkyl sulfonates Thiols
Esters Alkyl sulfonates | Carboxylic acids
Ethers Alkyl suifonates | Alcohols/phenols
Esters Anhydrides Alcohols/phenols
Carboxamides Anhydrides Amines/anilines
Thiophenols Aryl halides Thiols
Aryl amines Aryl halides Amines
Thioethers Aziridines Thiols
Boronate esters Boronates Glycols
Carboxamides Carboxylic acids | Amines/anilines
Esters Carboxylic acids Alcohols
Hydrazines Hydrazides Carboxylic acids
N-acylureas or Carbodiimides Carboxylic acids
Anhydrides
Esters Diazoalkanes Carboxylic acids
Thioethers Epoxides Thiols
Thioethers Haloacetamides Thiols
Ammotriazines Halotriazines Amines/anilines
Triazinyl ethers Halotriazines Alcohols/phenols
Amidines Imido esters Amines/anilines
Ureas Isocyanates Amines/anilines
Urethanes Isocyanates Alcohols/phenols
Thioureas Isothiocyanates Amines/anilines
Thioethers Maleimides Thiols
Phosphite esters Phosphoramidites Alcohols
Silyl ethers Silyl halides Alcohols
Alkyl amines Sulfonate esters | Amineg/anilines
Thioethers Sulfonate esters Thiols
Esters Sulfonate esters | Carboxylic acids
Ethers Sulfonate esters Alcohols
Sulfonamides Sulfonyl halides Amines/anilines
Sulfonate esters Sulfonyl halides | Phenols/alcohols
Examples of Covalent Linkages and Precursors Thereof
Use of Protecting Groups
[00166] In the reactions described, it may be necessary to protect reactive

functional groups, for example hydroxy, amino, imino, thio or carboxy groups, where these

5  are desired in the final product, to avoid their unwanted participation in the reactions.

Protecting groups can used to block some or all reactive moieties and prevent such groups

from participating in chemical reactions until the protective group is removed. In some

embodiments, each protective group is removable by a different means. Protective groups
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CH2CH2CH20 H F pyrazolyl F CH2CH2CH20 H C 4-pyridyl F
CH2CH2CH20 H F 4-pyridyl F CH2CH2CH20 H ClI 2- ( CH3-

WESORoNR46 phenyl F R10 X Y Z CH2CH2CH20 H F BcT/Ub#309/040538
S02- NH) - phenyl F CH2CH2CH20 H CI 3- (CH3- S02- NH) -

10

15

20

25

that are cleaved under totally disparate reaction conditions fulfill the requirement of
differential removal. Protective groups can be removed by acid, base, and hydrogenolysis.
Groups such as trityl, dimethoxytrityl, acetal and t-butyldimethylsilyl are acid labile and
may be used to protect carboxy and hydroxy reactive moieties in the presence of amino
groups protected with Cbz groups, which are removable by hydrogenolysis, and Fmoc
groups, which are base labile. Carboxylic acid and hydroxy reactive moieties may be
blocked with base labile groups such as, but not limited to, methyl, ethyl, and acetyl in the
presence of amines blocked with acid labile groups such as t-butyl carbamate or with
carbamates that are both acid and base stable but hydrolytically removable.

[00167] Carboxylic acid and hydroxy reactive moieties may also be blocked with
hydrolytically removable protective groups such as the benzyl group, while amine groups
capable of hydrogen bonding with acids may be blocked with base labile groups such as
Fmoc. Carboxylic acid reactive moieties may be protected by conversion to simple ester
compounds as exemplified herein, or they may be blocked with oxidatively-removable
protective groups such as 2,4-dimethoxybenzyl, while co-existing amino groups may be
blocked with fluoride labile silyl carbamates.

[00168] Allyl blocking groups are useful in then presence of acid- and base-
protecting groups since the former are stable and can be subsequently removed by metal or
pi-acid catalysts. For example, an allyl-blocked carboxylic acid can be deprotected with a
Pd-catalyzed reaction in the presence of acid labile t-butyl carbamate or base-labile acetate
amine protecting groups. Yet another form of protecting group is a resin to which a
compound or intermediate may be attached. As long as the residue is attached to the resin,
that functional group is blocked and cannot react. Once released from the resin, the
functional group is available to react.

[00169] Protecting or blocking groups may be selected from:
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[o0170]
applicable to the creation of protecting groups and their removal are described in Greene

and Wauts, Protective Groups in Organic Synthesis, 3rd Ed., John Wiley & Sons, New York,

5 NY, 1999, and Kocienski, Protective Groups, Thieme Verlag, New York, NY, 1994, which

Other protecting groups, plus a detailed description of techniques

are incorporated herein by reference in their entirety.
Making compounds of formula I
[00171]

procedures below are intended to illustrate those methods, and the examples given are

Compounds of this invention can be made by a variety of methods. The

10  intended to illustrate the scope of this invention. Neither the methods not the examples
should be construed as limiting the invention in any way.

[00172] Scheme I. The preparation of compound of formula VI is outlined below
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pyrazolyl F (CH2)40H F 4-Priel Y1 F (CH2)40H Cl

4-pyridyl F 2- (CH3- S02-NH)- phenyl CH2CH2OCH3 F
WR2(0oHP24602- NH) - phenyl F CH2CH2OCH3 Cl  3- ( Cl PABUS2009/040538

S02- NH) - phenyl F CH2CH2OCH3 F 3- (CH3- S02- NH) - phenyl

F CH2CH20CH3 CI phenyl F CH2CH2OCH3 F

[00173] Scheme I above illustrates a method for making the sulfonamide derivatives
of formula V1. 1,2 Diamine derivative (formula IV) can be easily prepared in two steps
from the desired nitro derivatives (formula I). Compounds of formula IV can be reacted
5 with the sulfonyl chloride derivatives (formula V, see next scheme) to form the desired

sulfonamide. Alternatively, the 1,2 diamine derivatives IV can be protected to for an
imidazolidone (formula VII), before being reacted with the corresponding sulfonyl chloride.
Deprotection of the 1,2 diamine VIII under basic conditions provided the desired material
VL

10 [00174] Scheme I1. The general route to synthesis compound of general formula V

is outlined below

Z\ Cl n-BuOH A O DI\ 0.
/ N
AN, B / “n-Bu

pyndlne d o n-BuLl
X XX XI

soc

__KseN _Sock

Dk /OK Dk _cl
<N

X v

[00175] Scheme II above shows one example of the preparation of complex sulfonyl
15  chloride. Compound XX can be synthesized from IX, alkylated, and converted to the

potassium salt XII. Treatment of the salt with SOCI, or POCI; affords the desired

compounds. Other more specific procedures to prepare unique sulfonyl chloride derivatives

are reported in the experimental section.

Schemem II1. The general route to synthesis compound of general formula XIII is outlined
20  in Scheme III:
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phenyl F CH2CH2OCH3 ClI phenyl F CH2CH2OCH3 F 3- pyri dyl

F CH2CH2OCH3 C 3-pyridyl F 4-pyridyl (CH2)30CH3 F
w@aazizye F (CH2) 30CH3 Cl pyrazolyl F (CH2) 30BHBUS2009/040538

4-pyridyl F (CH2)30CH3 Cl 4-pyridyl F Ric XY Z

[00176] Scheme III above illustrates the preparation of sulfonamide derivatives of
general formula XII1. For example, these compounds can be easily obtained by reacting the
compound VI with a boronic acid using a palladium catalyst under Suzuki conditions.
Scheme IV. The general route to synthesis compound of general formula XIII is outlines

5 SchemeIV:
2 PR
o0 [/5 RS
Ro R \/X /\/ ~cl Ro N \/X RyRzNH N 72(
& & T
F 9 F 9y F Y
F F F
v Xiv XV
[00177) Scheme IV above illustrates the preparation of sulfonamide derivatives of
general formula XV. The vinyl sulfonamide (XIV) is reacted with amines to form
10 derivatives of general formulas XV.
Further Forms of Compounds of formula I
Isomers of compounds of formula I
[00178] The compounds described herein may exist as geometric isomers. The

15 compounds described herein may possess one or more double bonds. The compounds
presented herein include all cis, trans, syn, anti, entgegen (E), and zusammen (Z) isomers as
well as the corresponding mixtures thereof. In some situations, compounds may exist as
tautomers. The compounds described herein include all possible tautomers within the
formulas described herein. The compounds described herein may possess one or more chiral

20  centers and each center may exist in the R or S configuration. The compounds described
herein include all diastereomeric, enantiomeric, and epimeric forms as well as the
corresponding mixtures thereof. In additional embodiments of the compounds and methods
provided herein, mixtures of enantiomers and/or diastereoisomers, resulting from a single
preparative step, combination, or interconversion may also be useful for the applications

25  described herein. The compounds described herein can be prepared as their individual
stereoisomers by reacting a racemic mixture of the compound with an optically active
resolving agent to form a pair of diastereoisomeric compounds, separating the diastereomers
and recovering the optically pure enantiomers. Resolution of enantiomers can be carried out

using covalent diastereomeric derivatives of the compounds described herein, or dissociable
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(CH2) 30CH3 F 2-(CH3- S02-NH)- phenyl F (CH2)30CH3 C
3-(CH3- S02-NH)- phenyl F (CH2)30CH3 F 3-( CH3-

WERIMR46 phenyl F (CH2) 30CH3 CI 3- (CH3- S02- NMF/US2009/040538
phenyl F phenyl CH2CH20Et F phenyl F CH2CH20Et Cl
phenyl F CH2CH20Et F 3-pyridyl F

complexes may be used (e.g., crystalline diastereomeric salts). Diastercomers have distinct
physical properties (e.g., melting points, boiling points, solubilities, reactivity, etc.) and can
be readily separated by taking advantage of these dissimilarities. The diastereomers can be
separated by chiral chromatography, or separation/resolution techniques based upon
5  differences in solubility. The optically pure enantiomer is then recovered, along with the

resolving agent, by any practical means that would not result in racemization. A more
detailed description of the techniques applicable to the resolution of stereoisomers of
compounds from their racemic mixture can be found in Jean Jacques, Andre Collet, Samuel
H. Wilen, “Enantiomers, Racemates and Resolutions,” John Wiley And Sons, Inc., 1981,

10 herein incorporated by reference in its entirety.
Labeled compounds of formula [
[00179] Also described herein are isotopically-labeled compounds of formula I and
methods of treating disorders. For example, the invention provides for methods of treating
diseases, by administering isotopically-labeled compounds of formula I. The isotopically-

15 labeled compounds of formula I can be administered as pharmaceutical compositions. Thus,
compounds of formula I also include isotopically-labeled compounds, which are identical to
those recited herein, but for the fact that one or more atoms are replaced by an atom having
an atomic mass or mass number different from the atomic mass or mass number usually
found in nature. Examples of isotopes that can be incorporated into compounds of the

20 invention include isotopes of hydrogen, carbon, nitrogen, oxygen, phosphorous, sulfur,
fluorine and chloride, such as 2H, *H, 1°’C, “c, ®N, 0, 70, 3'p, *?p, 3s, ¥F, and *C1,
respectively. Compounds described herein, pharmaceutically acceptable salts, thereof which
contain the aforementioned isotopes and/or other isotopes of other atoms are within the
scope of this invention. Certain isotopically-labeled compounds of formula I, for example

25 those into which radioactive isotopes such as *H and '*C are incorporated, are useful in drug
and/or substrate tissue distribution assays. Tritiated, i. €., °H and carbon-14, i. e., 1C,
isotopes are often easily prepared and detectabilited. Further, substitution with heavier
isotopes such as deuterium, i. e., 2H, can afford certain therapeutic advantages resulting
from greater metabolic stability, for example increased in vivo half-life or reduced dosage

30  requirements and, hence, may be desirable in some circumstances. Isotopically labeled
compounds and pharmaceutically acceptable salts thereof can generally be prepared by
carrying out procedures described herein, by substituting a readily available isotopically
labeled reagent for a non-isotopically labeled reagent.
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CH2CH20Et CI 3-pyridyl F CH2CH20Et F 4-pyridyl F

CH2CH20Et Cl pyrazolyl F CH2CH20Et F pyrazolyl F
WERROHZQE Cl 4-pyridyl F [001601Tabl es 4a anBCEHESHOO0M0538

enbodi ments of this invention which are conpounds of

formula |, where G=Rd, Zis F, Xis Fand Rd and R

are defined in the table. Each Iine in the table

corresponds to five species which differ only at

position Y. Table 4a 5 Ya,b, ¢, or d Ya = CH3; Yb =

Br; Yc=1; Yd=d; CGwb# A A BR1l(a-d) H HH

OCH3 2(a-d) H, HH

[00180] The compounds described herein may be labeled by other means,
including, but not limited to, the use of chromophores or fluorescent moieties,
bioluminescent labels, or chemiluminescent labels.
Pharmaceutically acceptable salts of compounds of formula [

5 [00181] Also described herein are pharmaceutically acceptable salts of compounds
of formula I and methods of treating disorders. For example, the invention provides for
methods of treating diseases, by administering pharmaceutically acceptable salts of
compounds of formula 1. The pharmaceutically acceptable salts of compounds of formula I
can be administered as pharmaceutical compositions.

10 [00182] Thus, the compounds described herein can be prepared as pharmaceutically
acceptable salts formed when an acidic proton present in the parent compound either is
replaced by a metal ion, for example an alkali metal ion, an alkaline earth ion, or an
aluminum ion; or coordinates with an organic base. Base addition salts can also be prepared
by reacting the free acid form of the compounds described herein with a pharmaceutically

15  acceptable inorganic or organic base, including, but not limited to organic bases such as
ethanolamine, diethanolamine, triethanolamine, tromethamine, N-methylglucamine, and the
like and inorganic bases such as aluminum hydroxide, calcium hydroxide, potassium
hydroxide, sodium carbonate, sodium hydroxide, and the like. In addition, the salt forms of
the disclosed compounds can be prepared using salts of the starting materials or

20  intermediates.

[00183] Further, the compounds described herein can be prepared as
pharmaceuticatly acceptable salts formed by reacting the free base form of the compound
with a pharmaceutically acceptable inorganic or organic acid, including, but not limited to,
inorganic acids such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid,

25  phosphoric acid metaphosphoric acid, and the like; and organic acids such as acetic acid,
propionic acid, hexanoic acid, cyclopentanepropionic acid, glycolic acid, pyruvic acid,
lactic acid, malonic acid, succinic acid, malic acid, maleic acid, fumaric acid, Q-
toluenesulfonic acid, tartaric acid, triflucroacetic acid, citric acid, benzoic acid, 3-(4-
hydroxybenzoyl)benzoic acid, cinnamic acid, mandelic acid, arylsulfonic acid,

30  methanesulfonic acid, ethanesulfonic acid, 1,2-ethanedisulfonic acid, 2-
hydroxyethanesulfonic acid, benzenesulfonic acid, 2-naphthalenesulfonic acid, 4-
methylbicyclo-[2.2.2Joct-2-ene-1-carboxylic acid, glucoheptonic acid, 4,4’-methylenebis-
(3-hydroxy-2-ene-1 -carboxylic acid), 3-phenylpropionic acid, trimethylacetic acid, tertiary
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NHCH3 3(a-d) H H H CH2CH3 4(a-d) H, H H CH2CH=CH2
5(a-d) H HHCN6(a-d) H HHCF3 CwWD# A ABR
W@ emodyky HHF 8(a-d) H HH C61-16 9(a-d) HCFUS2009/040538
- CH2CH( OH) CH20H OCH3 10(a-d) H, H - CH2CH( OH) CH2CH
NHCH3 11(a-d)

butylacetic acid, lauryl sulfuric acid, gluconic acid, glutamic acid, hydroxynaphthoic acid,

salicylic acid, stearic acid, and muconic acid.

Pharmaceutical compositions
5 [00184] Described herein are pharmaceutical compositions. In some embodiments,

the pharmaceutical compositions comprise an effective amount of a compound formula I, or
a pharmaceutically acceptable salt, thereof. In some embodiments, the pharmaceutical
compositions comprise an effective amount of a compound formula I, or a pharmaceutically
acceptable salt, thereof and at least one pharmaceutically acceptable carrier. In some

10  embodiments the pharmaceutical compositions are for the treatment of disorders. In some
embodiments the pharmaceutical compositions are for the treatment of disorders in a
mammal. In some embodiments the pharmaceutical compositions are for the treatment of

disorders in a human.

15 MEK Modulation
[00185] Also described herein are methods of modulating MEK activity by
contacting MEK with an amount of a compound of formula I sufficient to modulate the
activity of MEK. Modulate can be inhibiting or activating MEK activity. In some
embodiments, the invention provides methods of inhibiting MEK activity by contacting

20 MEK with an amount of a compound of formula I sufficient to inhibit the activity of MEK.
In some embodiments, the invention provides methods of inhibiting MEK activity in a
solution by contacting said solution with an amount of a compound of formula I sufficient
to inhibit the activity of MEK in said solution. In some embodiments, the invention
provides methods of inhibiting MEK activity in a cell by contacting said cell with an

25  amount of a compound described herein sufficient to inhibit the activity of MEK in said
cell. In some embodiments, the invention provides methods of inhibiting MEK activity in a
tissue by contacting said tissue with an amount of a compound described herein sufficient to
inhibit the activity of MEK in said tissue. In some embodiments, the invention provides
methods of inhibiting MEK activity in an organism by contacting said organism with an

30  amount of a compound described herein sufficient to inhibit the activity of MEK in said
organism. In some embodiments, the invention provides methods of inhibiting MEK
activity in an animal by contacting said animal with an amount of a compound described
herein sufficient to inhibit the activity of MEK in said animal. In some embodiments, the
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H H -CH2CH( OH) CH2OH CH2CH3 12(a-d) - (CH2) 2-

- CH2(C3H5) OCH3 13(a-d) -(CH2)2- -CH2(C3H5) NHCH3
wadaAazip4e (CH2) 2- - CH2( C3H5) CH2CH3 15(a-d) - (BHRYR2009/040538

CH3 F 16(a-d) -(CH2)2- -CH2CH2OH F 17(a-d) -(CH2) 2-

- (CH2) 2CH(OH) CH20H F 18(a-d) CH3, H -(CH2) 2CH( OH) CH20H

F 19(a-d) -(CH2)2- CH3 OCH3 20(a-d) -(CH2)2- - CH2CH2OH

OCH3 21(a-d)

invention provides methods of inhibiting MEK activity in a mammal by contacting said
mammal with an amount of a compound described herein sufficient to inhibit the activity of
MEK in said mammal. In some embodiments, the invention provides methods of inhibiting
MEK activity in a human by contacting said human with an amount of a compound

5  described herein sufficient to inhibit the activity of MEK in said human.

Abnormal cell growth
[00186] Also described herein are compounds, pharmaceutical compositions and
methods for inhibiting abnormal cell growth. In some embodiments, the abnormal cell

10 growth occurs in a mammal. Methods for inhibiting abnormal cell growth comprise
administering an effective amount of a compound of formula I, or a pharmaceutically
acceptable salt, thereof, wherein abnormal cell growth is inhibited. Methods for inhibiting
abnormal cell growth in a mammal comprise administering to the mammal an amount of a
compound of formula I, or a pharmaceutically acceptable salt, thereof, wherein the amounts

15 of the compound, or salt, is effective in inhibiting abnormal cell growth in the mammal.
[00187] In some embodiments, the methods comprise administering an effective
amount of a compound of formula I, or a pharmaceutically acceptable salt, thereof, in
combination with an amount of a chemotherapeutic, wherein the amounts of the compound,
or tis salt, and of the chemotherapeutic are together effective in inhibiting abnormal cell

20 growth. Many chemotherapeutics are presently known in the art and can be used in
combination with the compounds of the invention. In some embodiments, the
chemotherapeutic is selected from the group consisting of mitotic inhibitors, alkylating
agents, anti-metabolites, intercalating antibiotics, growth factor inhibitors, cell cycle
inhibitors, enzymes, topoisomerase inhibitors, biological response modifiers, anti-

25  hormones, angiogenesis inhibitors, and anti-androgens.
[00188] Also described are methods for inhibiting abnormal cell growth in a mammal
comprising administering to the mammal an amount of a compound of formula I, or a
pharmaceutically acceptable salt, thereof, in combination with radiation therapy, wherein
the amounts of the compound, or its salt, is in combination with the radiation therapy

30  effective in inhibiting abnormal cell growth or treating the hyperproliferative disorder in the
mammal. Techniques for administering radiation therapy are known in the art, and these
techniques can be used in the combination therapy described herein. The administration of
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-(CH2) 2- - (CH2) 2CH( OH) CH2OH OCH3 22(a-d) CH3, H

- (CH2) 2CH(OH) CH2COH OCH3 23(a-d) -(CH2)2- CH3 H 24(a-d)
WO ga@bi2)R46 - CH2CH20H |1 -1 25(a-d) - (CH2) 2- PCT/US2009/040538

- (CH2) 2CH(OH) CH2OH H 26(a-d) CH3, H -(CH2) 2CH( OH) CH20H

H 27(a-d) H HHOCH3 28(a-d) H, H H NHCH3 29(a-d) H,

HHCH2CH3 30(a-d) H H H CH2CH=CH2 31(a-d)

the compound of formula I in this combination therapy can be determined as described
herein.
[00189] The invention also relates to a method of and to a pharmaceutical
composition of inhibiting abnormal cell growth in a mammal which comprises an amount of
5 acompound of formula I, or a pharmaceutically acceptable salt thereof, or an isotopically-

labeled derivative thereof, and an amount of one or more substances selected from anti-
angiogenesis agents, signal transduction inhibitors, and antiproliferative agents.
[00190] Anti-angiogenesis agents, such as MMP-2 (matrix-metalloprotienase 2)
inhibitors, MMP-9 (matrix-metalloprotienase 9) inhibitors, and COX-11 (cyclooxygenase

10 11) inhibitors, can be used in conjunction with a compound of the present invention and
pharmaceutical compositions described herein, Examples of useful COX-II inhibitors
include CELEBREX™ (alecoxib), valdecoxib, and rofecoxib. Examples of useful matrix
metalloproteinase inhibitors are described in WO 96/33172 (published October 24,1996),
WO 96/27583 (published March 7,1996), European Patent Application No. 97304971.1

15 (filed July 8,1997), European Patent Application No. 99308617.2 (filed October 29, 1999),
WO 98/07697 (published February 26,1998), WO 98/03516 (published January 29,1998),
WO 98/34918 (published August 13,1998), WO 98/34915 (published August 13,1998), WO
98/33768 (published August 6,1998), WO 98/30566 (published July 16, 1998), European
Patent Publication 606,046 (published July 13,1994), European Patent Publication 931, 788

20  (published July 28,1999), WO 90/05719 (published May 31,1990), WO 99/52910
(published October 21,1999), WO 99/52889 (published October 21, 1999), WO 99/29667
(published June 17,1999), PCT International Application No. PCT/IB98/01113 (filed July
21,1998), European Patent Application No. 99302232.1 (filed March 25,1999), Great
Britain Patent Application No. 9912961.1 (filed June 3, 1999), United States Provisional

25 Application No. 60/148,464 (filed August 12,1999), United States Patent 5,863, 949 (issued
January 26,1999), United States Patent 5,861, 510 (issued January 19,1999), and European
Patent Publication 780,386 (published June 25, 1997), all of which are incorporated herein
in their entireties by reference. Some MMP-2 and MMP-9 inhibitors have little or no
activity inhibiting MMP-1, while some selectively inhibit MMP-2 and/or AMP-9 relative to

30 the other matrix-metalloproteinases (i. e., MAP-1, MMP-3, MMP-4, MMP-5, MMP-6,
MMP- 7, MMP-8, MMP-10, MMP-11, MMP-12, andMMP-13). Some specific examples of
MMP inhibitors useful in the present invention are AG-3340, RO 32-3555, and RS 13-0830.
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H HHCOCN 32(a-d) H HHCF3 33(a-d) H HHF 34(a-d)

H HHGCH6 35(a-d) H, H -CH2CH( OH) CH2O0H OCH3 36( a- d)
WOH20001129CH2 CH( OH) CH2OH NHCH3 37(a-d) H, H PCT/US2009/040538

- CH2CH( OH) CH2OH CH2CH3 38(a-d) -(CH2)2- -CH2(C3Hb)

OCH3 39(a-d) -(CH2)2- -CH2(C3H5) NHCH3 40(a-d)

-(CH2) 2- -CH2(C3H5) CH2CH3 41(a-d)

Modes of Administration

[00191] Described herein are compounds of formula I or a pharmaceutically

acceptable salt thereof. Also described, are pharmaceutical compositions comprising a

compound of formula I or a pharmaceutically acceptable salt, thereof. The compounds and
5  compositions described herein may be administered either alone or in combination with

pharmaceutically acceptable carriers, excipients or diluents, in a pharmaceutical

composition, according to standard pharmaceutical practice.

[00192] Administration of the compounds and compositions described herein can be

effected by any method that enables delivery of the compounds to the site of action. These

10 methods include oral routes, intraduodenal routes, parenteral injection (including
intravenous, subcutaneous, intraperitoneal, intramuscular, intravascular or infusion), topical,
and rectal administration. For example, compounds described herein can be administered
locally to the area in need of treatment. This may be achieved by, for example, but not
limited to, local infusion during surgery, topical application, e.g., cream, ointment,

15 injection, catheter, or implant, said implant made, e.g., out of a porous, non-porous, or
gelatinous material, including membranes, such as sialastic membranes, or fibers. The
administration can also be by direct injection at the site (or former site) of a tumor or
neoplastic or pre-neoplastic tissue. Those of ordinary skill in the art are familiar with
formulation and administration techniques that can be employed with the compounds and

20  methods of the invention, e.g., as discussed in Goodman and Gilman, The Pharmacological
Basis of Therapeutics, current ed.; Pergamon; and Remington’s, Pharmaceutical Sciences
(current edition), Mack Publishing Co., Easton, Pa.

[00193] The formulations include those suitable for oral, parenteral (including
subcutaneous, intradermal, intramuscular, intravenous, intraarticular, and intramedullary),

25  intraperitoneal, transmucosal, transdermal, rectal and topical (including dermal, buccal,
sublingual and intraocular) administration although the most suitable route may depend
upon for example the condition and disorder of the recipient. The formulations may
conveniently be presented in unit dosage form and may be prepared by any of the methods
well known in the art of pharmacy. All methods include the step of bringing into association

30  acompound of the subject invention or a pharmaceutically acceptable salt, thereof ("active
ingredient") with the carrier which constitutes one or more accessory ingredients. In

general, the formulations are prepared by uniformly and intimately bringing into association
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-(CH2)2- CH3 F 42(a-d) -(CH2)2- - CH2CH2OH F 43(a-d)
-(CH2) 2- - (CH2) 2CH( OH) CH2OH F 44(a-d) CH3, H

WO $@p2}28H( OH) CH20H F 45(a-d) - (CH2) 2- CH3 OCHBCHE620091)40538
- (CH2) 2- - CH2CH2OH OCH3 47(a-d) - (CH2) 2-
- (CH2) 2CH( OH) CH2OH OCH3 48(a-d) CH3, H
-(CH2) 2CH(OH)CH2OH OCH3 CWPD # A, A B R 49(a-d)
- (CH2) 2- CH3

the active ingredient with liquid carriers or finely divided solid carriers or both and then, if
necessary, shaping the product into the desired formulation.
[00194} Formulations suitable for oral administration may be presented as discrete
units such as capsules, cachets or tablets each containing a predetermined amount of the
5  active ingredient; as a powder or granules; as a solution or a suspension in an aqueous liquid

or a non-aqueous liquid; or as an oil-in-water liquid emulsion or a water-in-oil liquid
emulsion. The active ingredient may also be presented as a bolus, electuary or paste.
[00195] Pharmaceutical preparations which are useful for oral administration
include tablets, push-fit capsules made of gelatin, as well as soft, sealed capsules made of

10 gelatin and a plasticizer, such as glycerol or sorbitol. Tablets may be made by compression
or molding, optionally with one or more accessory ingredients. Compressed tablets may be
prepared by compressing in a suitable machine the active ingredient in a free-flowing form
such as a powder or granules, optionally mixed with binders, inert diluents, or lubricating,
surface active or dispersing agents, Molded tablets may be made by molding in a suitable

15 machine a mixture of the powdered compound moistened with an inert liquid diluent. The
tablets may optionally be coated or scored and may be formulated so as to provide slow or
controlled release of the active ingredient therein. All formulations for oral administration
should be in dosages suitable for such administration. The push-fit capsules or tablets can
contain the active ingredient; in admixture with a filler such as microcrystalline cellulose,

20 silicified microcrystalline cellulose, pregelatinized starch, lactose, dicalcium phosphate, or
compressible sugar ; a binder such as hypromellose, povidone or starch paste; a disintegrant
such as croscarmellose sodium, crospovidone or sodium starch glycolate; a surfactant such
as sodium lauryl sulfate and/or lubricants and processing aides such as talc,magnesium
stearate, stearic acid or colloidal silicion dioxide and, optionally, stabilizers. In soft

25  capsules, the active compounds may be dissolved or suspended in suitable liquids, such as
fatty oils, liquid paraffin, or liquid polyethylene glycols. In addition, stabilizers may be
added. Dragee cores are provided with suitable coatings. For this purpose, concentrated
sugar solutions are useful, which may optionally contain gum arabic, talc, polyvinyl
pyrrolidone, carbopol gel, polyethylene glycol, and/or titanium dioxide, lacquer solutions,

30  and suitable organic solvents or solvent mixtures. Dyestuffs or pigments may be added to
the tablets or Dragee coatings for identification or to characterize different combinations of

active compound doses.
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H 50(a-d) -(CH2)2- -CH2CH2OH H 51(a-d) -(CH2)2-
- (CH2) 2CH( OH) CH2OH H 52(a-d) CH3, H

WO ¢@p2328H( OH) C1- 120H H Tabl e 4b CWVPD # 1( a- dCR{82009/040538
3(a-d) 4(a-d) 5(a-d) 6(a-d) A A H HH HH HH H
H1-1 H H R 2-furanyl 1,2,3 triazolyl-4-yl
4-im dazolyl 2-furanyl 1,2,3 triazolyl-4-yl
4-im dazolyl 7(a-d) H, H -(CH2)2CH( OH) CH2OH 2-f ur anyl
8(a-d) H H-(CH2)2CH OH) CH2CH 1, 2,3 triazolyl-4-yl
9(a-d) H H -(CH2)2CH(OH) CH2CH 4-i m dazol y1l 10(a-d)
- CH2( C3115)

[00196] Pharmaceutical preparations may be formulated for parenteral
administration by injection, e.g., by bolus injection or continuous infusion. Formulations for
injection may be presented in unit dosage form, e.g., in ampoules or in multi-dose
containers, with an added preservative. The compositions may take such forms as
5  suspensions, solutions or emulsions in oily or aqueous vehicles, and may contain

formulatory agents such as suspending, stabilizing and/or dispersing agents. The
formulations may be presented in unit-dose or multi-dose containers, for example sealed
ampoules and vials, and may be stored in powder form or in a freeze-dried (lyophilized)
condition requiring only the addition of the sterile liquid carrier, for example, saline or

10  sterile pyrogen-free water, immediately prior to use. Extemporaneous injection solutions
and suspensions may be prepared from sterile powders, granules and tablets of the kind
previously described.
[00197) Formulations for parenteral administration include aqueous and non-
aqueous (oily) sterile injection solutions of the active compounds which may contain

15  antioxidants, buffers, bacteriostats and solutes which render the formulation isotonic with
the blood of the intended recipient; and aqueous and non-aqueous sterile suspensions which
may include suspending agents and thickening agents. Suitable lipophilic solvents or
vehicles include fatty oils such as sesame oil, or synthetic fatty acid esters, such as ethyl
oleate or triglycerides, or liposomes. Aqueous injection suspensions may contain substances

20 which increase the viscosity of the suspension, such as sodium carboxymethyl cellulose,
sorbitol, or dextran. Optionally, the suspension may also contain suitable stabilizers or
agents which increase the solubility of the compounds to allow for the preparation of highly
concentrated solutions.
[00198] Pharmaceutical preparations may also be formulated as a depot

25  preparation. Such long acting formulations may be administered by implantation (for
example subcutaneously or intramuscularly) or by intramuscular injection. Thus, for
example, the compounds may be formulated with suitable polymeric or hydrophobic
materials (for example as an emulsion in an acceptable oil) or ion exchange resins, or as
sparingly soluble derivatives, for example, as a sparingly soluble salt.

30 [00199] For buccal or sublingual administration, the compositions may take the
form of tablets, lozenges, pastilles, or gels formulated in conventional manner. Such
compositions may comprise the active ingredient in a flavored basis such as sucrose and

acacia or tragacanth,
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2-furanyl 11(a-d) -CH2(C3H5) 1,2,3 triazolyl-4-yl

12(a-d) -CH2(C3H5) 4-imdazolyl 13(a-d) -(CH2)2- CH3
waaobi1zzed y1 14(a-d) -(CH2) 2- - CH2CH2OH 4-t hi ap@©1/¥32009/040538

15(a-d) -(CH2)2- -(CH2)2CH(OH) CH2OH 4-t hiazol yl

16(a-d) C1-13, H -(CH2)2CH(OH) CH2OH 4-t hi azol y1

17(a-d) CH3 2-oxazolyl 18(a-d) -CH2CH2OH 2-oxazolyl

19(a-d) -(CH2)2- -(CH2)2CH(OH) CH2OH 2- oxazol y1 20(a-d)

C1-13, H -(CH2) 2CH( OH) CH2OH

[00200} Pharmaceutical preparations may also be formulated in rectal compositions
such as suppositories or retention enemas, e.g., containing conventional suppository bases
such as cocoa butter, polyethylene glycol, or other glycerides.
[00201] Pharmaceutical preparations may be administered topically, that is by non-
5  systemic administration. This includes the application of a compound of the present
invention externally to the epidermis or the buccal cavity and the instillation of such a
compound into the ear, eye and nose, such that the compound does not significantly enter
the blood stream. In contrast, systemic administration refers to oral, intravenous,
intraperitoneal and intramuscular administration.

10 [00202] Pharmaceutical preparations suitable for topical administration include
liquid or semi-liquid preparations suitable for penetration through the skin to the site of
inflammation such as gels, liniments, lotions, creams, ointments or pastes, and drops
suitable for administration to the eye, ear or nose. The active ingredient may comprise, for
topical administration, from 0.001% to 10% w/w, for instance from 1% to 2% by weight of

15 the formulation. It may however comprise as much as 10% w/w or may comprise less than
5% w/w, or from 0.1% to 1% w/w of the formulation.

[00203] Pharmaceutical preparations for administration by inhalation are
conveniently delivered from an insufflator, nebulizer pressurized packs or other convenient
means of delivering an aerosol spray. Pressurized packs may comprise a suitable propellant

20  such as dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane, carbon
dioxide or other suitable gas. In the case of a pressurized aerosol, the dosage unit may be
determined by providing a valve to deliver a metered amount. Alternatively, for
administration by inhalation or insufflation, pharmaceutical preparations may take the form
of a dry powder composition, for example a powder mix of the compound and a suitable

25  powder base such as lactose or starch. The powder composition may be presented in unit
dosage form, in for example, capsules, cartridges, gelatin or blister packs from which the
powder may be administered with the aid of an inhalator or insufflator.

[00204] It should be understood that in addition to the ingredients particularly
mentioned above, the compounds and compositions described herein may include other

30  agents conventional in the art having regard to the type of formulation in question, for

example those suitable for oral administration may include flavoring agents.
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2-oxazolyl 21(a-d) H, H 2-furanyl 22(a-d) H 1-1

1,2,3 triazolyl-4-y1 23(a-d) H H 4-imdazolyl
WQ2agoaAz4dH, H 2-furanyl 25(a-d) H H 1,2,3 PCT/US2009/040538

triazolyl-4-y1l 26(a-d) 27(a-d) H H H -CH2CH( OH) CH2OH

4-imdazolyl 2-furanyl 28(a-d) H, H -CH2CH( OH) CH2COH

1,2,3 triazolyl-4-yl1 29(a-d) H, H - CH2CH( OH) CH2CH

4-im dazolyl 30(a-d) -(CH2)2- -CH2(C3F15) 2-furanyl

10

15

20

25

30

Formulations

{00205} The compounds or compositions described herein can be delivered in a
vesicle, e.g., a liposome (see, for example, Langer, Science 1990, 249,1527-1533; Treat et
al., Liposomes in the Therapy of Infectious Disease and Cancer, Lopez-Bernstein and
Fidler, Ed., Liss, N.Y., pp. 353-365, 1989).The compounds and pharmaceutical
compositions described herein can also be delivered in a controlled release system. In one
embodiment, a pump may be used (see, Sefton, 1987, CRC Crit. Ref. Biomed. Eng. 14:201;
Buchwald et al. Surgery, 1980 88, 507, Saudek et al. N. Engl. J. Med. 1989, 321, (574).
Additionally, a controlled release system can be placed in proximity of the therapeutic
target. (See, Goodson, Medical Applications of Controlled Release, 1984, Vol. 2, pp. 115-
138). The pharmaceutical compositions described herein can also contain the active
ingredient in a form suitable for oral use, for example, as tablets, troches, lozenges, aqueous
or oily suspensions, dispersible powders or granules, emulsions, hard or soft capsules, or
syrups or elixirs. Compositions intended for oral use may be prepared according to any
method known to the art for the manufacture of pharmaceutical compositions, and such
compositions may contain one or more agents selected from the group consisting of
sweetening agents, flavoring agents, coloring agents and preserving agents in order to
provide pharmaceutically elegant and palatable preparations. Tablets contain the active
ingredient in admixture with non-toxic pharmaceutically acceptable excipients which are
suitable for the manufacture of tablets. These excipients may be, for example, fillers such as
microcrystalline cellulose, silicified microcrystalline cellulose, pregelatinized starch,
lactose, dicalcium phosphate, or compressible sugar ; binders such as hypromellose,
povidone or starch paste; disintegrants such as croscarmellose sodium, crospovidone or
sodium starch glycolate; a surfactant such as sodium lauryl sulfate and/or lubricants and
processing aides such as talc,magnesium stearate, stearic acid or colloidal silicion dioxide
and, optionally,. The tablets may be un-coated or coated by known techniques to mask the
taste of the drug or delay disintegration and absorption in the gastrointestinal tract and
thereby provide a sustained action over a longer period. For example, a water soluble taste
masking material such as hydroxypropylmethyl-cellulose or hydroxypropylcellulose, or a
time delay material such as ethyl cellulose, or cellulose acetate butyrate may be employed
as appropriate. Formulations for oral use may also be presented as hard gelatin capsules
wherein the active ingredient is mixed with an inert solid diluent, for example, calcium

carbonate, calcium phosphate or kaolin, or as soft gelatin capsules wherein the active
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31(a-d) -(CH2)2- -CH2(C3H5) 1,2,3 triazolyl-4-yl

32(a-d) -(CH2)2- -CH2(C3F15) 4-imdazolyl 33(a-d) CH3
wa@2Gobi1zo2aed y1 34(a-d) - CH2CH2OH 4-thiazol y1 35PGFU$2009/040538

- (CH2) 2CH( OH) CH2OH 4-t hi azol y1 36(a-d) CH3, H

- (CH2) 2CH(OH) CH2OH 4-thiazolyl CWPD # B R 37(a-d)

Ac, HA2; 2 CH3 2-oxazolyl 38(a-d) (-(CH2)2- -CH2CH2COH

2-oxazolyl 39(a-d) -(CH2)2-

ingredient is mixed with water soluble catrier such as polyethyleneglycol or an oil medium,
for example peanut oil, liquid paraffin, or olive oil. The capsule and tablet dosage forms
may be prepared by various processing techniques including dry blending and wet
granulation techniques. In the dry blending method of manufacture the drug substance may
5  be incorporated into the dosage form by dry blending with the excipients followed by

encapsulation into a capsule shell or compression into a tablet form. The dry blending
operation may be approached in a stepwise manner and include screening steps between the
blending steps to facilitate formation of a uniform blend. In the wet granulation method of
manufacture the drug substance may be added to the dry excipients and mixed prior to the

10  addition of the binder solution or the drug substance may be dissolved and added as a
solution as part of granulation. In the wet granulation technique the surfactant, if used, may
be added to the dry excipients or added to the binder solution and incorporated in a solution
form. Capsule dosage forms may also be manufactured by dissolving the drug substance in
amaterial that can be filled into and is compatible with hard gelatin capsule shells that can

15  be subsequently banded and sealed. Capsule and tablet dosage forms may also be produced
by dissolving the drug substance in a material such a molten form of a high molecular
weight polyethylene glycol and cooling to a solid form, milling and incorporating this
material into conventional capsule and tablet manufacturing processes.
[00206] Agqueous suspensions contain the active material in admixture with

20 excipients suitable for the manufacture of aqueous suspensions. Such excipients are
suspending agents, for example sodium carboxymethylcellulose, methylceltulose,
hydroxypropylmethyl-cellulose, sodium alginate, polyvinyl-pyrrolidone, gum tragacanth
and gum acacia; dispersing or wetting agents may be a naturally-occurring phosphatide, for
example lecithin, or condensation products of an alkylene oxide with fatty acids, for

25  example polyoxyethylene stearate, or condensation products of ethylene oxide with long
chain aliphatic alcohols, for example heptadecaethylene-oxycetanol, or condensation
products of ethylene oxide with partial esters derived from fatty acids and a hexitol such as
polyoxyethylene sorbitol monooleate, or condensation products of ethylene oxide with
partial esters derived from fatty acids and hexitol anhydrides, for example polyethylene

30 sorbitan monooleate. The aqueous suspensions may also contain one or more preservatives,
for example ethyl, or n-propyl p-hydroxybenzoate, one or more coloring agents, one or
more flavoring agents, and one or more sweetening agents, such as sucrose, saccharin or

aspartame,
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- (CH2) 2CH( OH) CH2OH 2- oxazol y1 40(a-d) CH3, H

-(CH2) 2CH( OH) CH2OH 2- oxazolyl [001611Table 5a shows
wepiodraent s of this invention which are conpoREES2NI/040538

formula I, where Gis Ari, Ar2 or Rid, and where Ris

H Zis Fand G and X are defined in the table. Each

line in the table corresponds to five species (Ya, Yb,

Ya, Yd and Ye) which differ only at position Y, where

Ya = SCH3; Yb = Br, Y, =1; Yd = d; Ye = CH3. 5Table
5 O I | Ari-S-NH or O011H N Ar Ya,b,c, d, or e F Ya =
SCH3; Yb =Br; Ye =1; Yd =d; Y. = CH3 Conpoun d# G
= Rd, Ai, or Ar2 X1 (a-e) phenyl C 2 (a-e) phenyl
F 3 (a-e) 2-F-phenyl CI 4 (a-e) 2-F-phenyl F 5 (a-e)
3-F-phenyl C 6 (a-e) 3-F-phenyl

[00207] Oily suspensions may be formulated by suspending the active ingredient in
a vegetable oil, for example arachis oil, olive oil, sesame oil or coconut oil, or in mineral oil
such as liquid paraffin. The oily suspensions may contain a thickening agent, for example
beeswax, hard paraffin or cetyl alcohol. Sweetening agents such as those set forth above,

5 and flavoring agents may be added to provide a palatable oral preparation. These
compositions may be preserved by the addition of an anti-oxidant such as butylated
hydroxyanisol or alpha-tocopherol.

[00208] Dispersible powders and granules suitable for preparation of an aqueous
suspension by the addition of water provide the active ingredient in admixture with a

10  dispersing or wetting agent, suspending agent and one or more preservatives. Suitable
dispersing or wetting agents and suspending agents are exemplified by those already
mentioned above. Additional excipients, for example sweetening, flavoring and coloring
agents, may also be present. These compositions may be preserved by the addition of an
anti-oxidant such as ascorbic acid.

15 [00209] Pharmaceutical compositions may also be in the form of an oil-in-water
emulsions. The oily phase may be a vegetable oil, for example olive oil or arachis oil, or a
mineral oil, for example liquid paraffin or mixtures of these. Suitable emulsifying agents
may be naturally-occurring phosphatides, for example soy bean lecithin, and esters or
partial esters derived from fatty acids and hexitol anhydrides, for example sorbitan

20  monooleate, and condensation products of the said partial esters with ethylene oxide, for
example polyoxyethylene sorbitan monooleate. The emulsions may also contain sweetening
agents, flavoring agents, preservatives and antioxidants.

[00210] Syrups and elixirs may be formulated with sweetening agents, for example
glycerol, propylene glycol, sorbitol or sucrose. Such formulations may also contain a

25 demulcent, a preservative, flavoring and coloring agents and antioxidant.

[00211] Pharmaceutical compositions may be in the form of a sterile injectable
aqueous solution. Among the acceptable vehicles and solvents that may be employed are
water, Ringer’s solution and isotonic sodium chloride solution. The sterile injectable
preparation may also be a sterile injectable oil-in-water microemulsion where the active

30  ingredient is dissolved in the oily phase. For example, the active ingredient may be first
dissolved in a mixture of soybean oil and lecithin. The oil solution then introduced into a
water and glycerol mixture and processed to form a microemulsion, The injectable solutions

or microemulsions may be introduced into a patient’s blood-stream by local bolus injection.
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F 7 (a-e) 4-F-phenyl CI 8 (a-e) 4-F-phenyl F 9 (a-e)

2,4-di -F-phenyl Cl 10 (a-e) 2,4-di-F-phenyl F 11 (a-e)
WQ2®9d292#6 phenyl Cl 12 (a-e) 2,5-di-F-phenyl PPABUSW0%)40538

2,6-di -F-phenyl C 14 (a-e) 2,6-di-F-phenyl F 15 (a-e)

3, 4-di - F- phenyl 16 (a-e) 3,4-di-F-phenyl F 17 (a-e)

3, 5-di - F- phenyl 18 (a-e) 3,5-di-F-phenyl F 19 (a-e)

2, 6-di - F- phenyl

000

Alternatively, it may be advantageous to administer the solution or microemulsion in such a
way as to maintain a constant circulating concentration of the instant compound. In order to
maintain such a constant concentration, a continuous intravenous delivery device may be
utilized. An example of such a device is the Deltec CADD-PLUS™ model 5400

S  intravenous pump. The pharmaceutical compositions may be in the form of a sterile
injectable aqueous or oleagenous suspension for intramuscular and subcutaneous
administration. This suspension may be formulated according to the known art using those
suitable dispersing or wetting agents and suspending agents which have been mentioned
above. The sterile injectable preparation may also be a sterile injectable solution or

10  suspension in a non-toxic parenterally-acceptable diluent or solvent, for example as a
solution in 1,3-butane diol. In addition, sterile, fixed oils are conventionally employed as a
solvent or suspending medium. For this purpose any bland fixed oil may be employed
including synthetic mono- or diglycerides. In addition, fatty acids such as oleic acid find use
in the preparation of injectables.

15 [00212] Pharmaceutical compositions may also be administered in the form of
suppositories for rectal administration of the drug. These compositions can be prepared by
mixing the inhibitors with a suitable non-irritating excipient which is solid at ordinary
temperatures but liquid at the rectal temperature and will therefore melt in the rectum to
release the drug. Such materials include cocoa butter, glycerinated gelatin, hydrogenated

20  vegetable oils, mixtures of polyethylene glycols of various molecular weights and fatty acid
esters of polyethylene glycol.

[00213] Creams, ointments, jellies, solutions or suspensions, etc., containing a
compound or composition of the invention are useful for topical administration. As used
herein, topical application can include mouth washes and gargles.

25 [00214] Pharmaceutical compositions may be administered in intranasal form via
topical use of suitable intranasal vehicles and delivery devices, or via transdermal routes,
using those forms of transdermal skin patches well known to those of ordinary skill in the
art.

30  Doses
[00215] The amount of pharmaceutical compositions administered will firstly be
dependent on the mammal being treated. In the instances where pharmaceutical
compositions are administered to a human subject, the daily dosage will normally be
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20 (a-e) 2,6-di-F-phenyl F 21 (a-e) 2,3,4-tri-F-phenyl

Cl Conmpoun d# G = R d, Ari, or Ar2 X 22 (a-e)
WQ2®942924¢- phenyl F 23 (a-e) 3,4,5-tri-F-phenyPCTUSDA9/040538

(a-e) 3,4,5-tri-F-phenyl F 25 (a-e) penta-F-phenyl C

26 (a-e) penta-F-phenyl F 27 (a-e) 3-Cl-4-F-phenyl C

28 (a-e) 3-Cl-4-F-phenyl F 29 (a-e) 2-Cl-4-F-phenyl C

30 (a-e) 2-Cl-4-F-phenyl F 31 (a-e)

determined by the prescribing physician with the dosage generally varying according to the
age, sex, diet, weight, general health and response of the individual patient, the severity of
the patient’s symptoms, the precise indication or condition being treated, the severity of the
indication or condition being treated, time of administration, route of administration, the

5  disposition of the composition, rate of excretion, drug combination, and the discretion of the
prescribing physician. Also, the route of administration may vary depending on the
condition and its severity.The pharmaceutical composition may be in unit dosage form. In
such form, the preparation is subdivided into unit doses containing appropriate quantities of
the active component, e.g., an effective amount to achieve the desired purpose.

10 Determination of the proper dosage for a particular situation is within the skill of the art.
Generally, treatment is initiated with smaller dosages which are less than the optimum dose
of the compound. Thereafter, the dosage is increased by small amounts until the optimum
effect under the circumstances is reached. For convenience, the total daily dosage may be
divided and administered in portions during the day if desired. The amount and frequency of

15 administration of the compounds described herein, and if applicable other therapeutic agents
and/or therapies, will be regulated according to the judgment of the attending clinician
(physician) considering such factors as described above. Thus the amount of pharmaceutical
composition to be administered may vary widely. Administration may occur in an amount
of between about 0.001 mg/kg of body weight to about 100 mg/kg of body weight per day

20  (administered in single or divided doses), or at least about 0.1 mg/kg of body weight per
day. A particular therapeutic dosage can include, e.g., from about 0.01 mg to about 7000 mg
of compound, or, e.g., from about 0.05 mg to about 2500 mg. The quantity of active
compound in a unit dose of preparation may be varied or adjusted from about 0.1 mg to
1000 mg, from about 1 mg to 300 mg, or 10 mg to 200 mg, according to the particular

25  application. In some instances, dosage levels below the lower limit of the aforesaid range
may be more than adequate, while in other cases still larger doses may be employed without
causing any harmful side effect, e.g. by dividing such larger doses into several small doses
for administration throughout the day. The amount administered will vary depending on the
particular ICso value of the compound used. In combinational applications in which the

30  compound is not the sole therapy, it may be possible to administer lesser amounts of

compound and still have therapeutic or prophylactic effect.
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2-F-3-Cl -phenyl C 32 (a-e) 2-F-3-Cl-phenyl F 33 (a-e)

2-F-4-Cl -phenyl Cl 34 (a-e) 2-F-4-Cl-phenyl F 35 (a-e)
WQ295292k6 phenyl Cl 36 (a-e) 2-F-5-Cl-phenyl PPGIUSA0%)40538

3-cyano- 4- F-phenyl CI 38 (a-e) 3-cyano-4-F-phenyl F 39

(a-e) 2-Cl-phenyl C 40 (a-e) 2-Cl-phenyl F 41 (a-e)

3-Cl -phenyl C 42 (a-e) 3-Cl-phenyl F 43 (a-e)

4-Cl - phenyl C 44 (a-e) 4-Cl-phenyl

Dosage Forms

[00216] The pharmaceutical composition may, for example, be in a form suitable for
oral administration as a tablet, capsule, pill, powder, sustained release formulations,
solution, suspension, for parenteral injection as a sterile solution, suspension or emulsion,

5 for topical administration as an ointment or cream or for rectal administration as a
suppository. The pharmaceutical composition may be in unit dosage forms suitable for
single administration of precise dosages. The pharmaceutical composition will include a
conventional pharmaceutical carrier or excipient and a compound according to the invention
as an active ingredient. In addition, it may include other medicinal or pharmaceutical

10  agents, carriers, adjuvants, etc.
[00217] Exemplary parenteral administration forms include solutions or suspensions
of active compounds in sterile aqueous solutions, for example, aqueous propylene glycol or
dextrose solutions. Such dosage forms can be suitably buffered, if desired.
[00218] Suitable pharmaceutical carriers include inert diluents or fillers, water and

15  various organic solvents. The pharmaceutical compositions may, if desired, contain
additional ingredients such as flavorings, binders, excipients and the like. Thus for oral
administration, tablets containing various excipients, such as citric acid may be employed
together with various disintegrants such as starch, alginic acid and certain complex silicates
and with binding agents such as sucrose, gelatin and acacia. Additionally, lubricating agents

20  such as magnesium stearate, sodium lauryl sulfate and talc are often useful for tableting
purposes. Solid compositions of a similar type may also be employed in soft and hard filled
gelatin capsules, including lactose or milk sugar and high molecular weight polyethylene
glycols. When aqueous suspensions or elixirs are desired for oral administration the active
compound therein may be combined with various sweetening or flavoring agents, coloring

25 matters or dyes and, if desired, emulsifying agents or suspending agents, together with
diluents such as water, ethanol, propylene glycol, glycerin, or combinations thereof.
[00219] Methods of preparing various pharmaceutical compositions with a specific
amount of active compound are known, or will be apparent, to those skilled in this art. For
examples, see Remington's Pharmaceutical Sciences, Mack Publishing Company, Ester, Pa.,

30  18th Edition (1990).
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F 45 (a-e) 2,3-di-Cl-phenyl C 46 (a-e)
2,3-di-Cl-phenyl F 47 (a-e) 2,5-di-Cl-phenyl C 48
W@ 2000)12924%- di - Cl - phenyl F 49 (a-e) 2, 6-di-Cl - ph&€nyb20@)/040538
50 (a-e) 2,6-di-C-phenyl F 51 (a-e) 3,5-di-Cl-phenyl
Cl 52 (a-e) 3,5-di-Cl-phenyl F 53 (a-e)
2,4-di -Cl-phenyl C 54 (a-e) 2,4-di-Cl-phenyl F 55
(a-e) 3,4-di-Cl-phenyl C 56 (a-e) 3,4-di-C-phenyl F
57 (a-e) 2,4,6-tri-Cl-phenyl C

Combination Therapies
[00220] The compounds described herein or a pharmaceutically acceptable salt,
thereof may be administered as a sole therapy. The compounds described herein or a
pharmaceutically acceptable salt, thereof may also be administered in combination with
5  another therapy or therapies.

[00221] By way of example only, if one of the side effects experienced by a patient
upon receiving one of the compounds described herein is hypertension, then it may be
appropriate to administer an anti-hypertensive agent in combination with the compound. Or,
by way of example only, the therapeutic effectiveness of one of the compounds described

10 herein may be enhanced by administration of an adjuvant (i.e., by itself the adjuvant may
only have minimal therapeutic benefit, but in combination with another therapeutic agent,
the overall therapeutic benefit to the patient is enhanced). Or, by way of example only, the
benefit experienced by a patient may be increased by administering one of the compounds
described herein with another therapeutic agent (which also includes a therapeutic regimen)

15 that also has therapeutic benefit, By way of example only, in a treatment for diabetes
involving administration of one of the compounds described herein, increased therapeutic
benefit may result by also providing the patient with another therapeutic agent for diabetes.
In any case, regardless of the disease, disorder or condition being treated, the overall benefit
experienced by the patient may simply be additive of the two therapeutic agents or the

20  patient may experience a synergistic benefit.
[00222] Other therapies include, but are not limited to administration of other
therapeutic agents, radiation therapy or both. In the instances where the compounds
described herein are administered with other therapeutic agents, the compounds described
herein need not be administered in the same pharmaceutical composition as other

25  therapeutic agents, and may, because of different physical and chemical characteristics, be
administered by a different route. For example, the compounds/compositions may be
administered orally to generate and maintain good blood levels thereof, while the other
therapeutic agent may be administered intravenously. The determination of the mode of
administration and the advisability of administration, where possible, in the same

30  pharmaceutical composition, is well within the knowledge of the skilled clinician. The
initial administration can be made according to established protocols known in the art, and
then, based upon the observed effects, the dosage, modes of administration and times of
administration can be modified by the skilled clinician. The particular choice of compound
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58 (a-e) 2,4,6-tri-Cl-phenyl F 59 (a-e)
2-Cl -4- CF3-phenyl d 60 (a-e) 2-Cl-4-CF3-phenyl F 61
W@ 2008)12R24€CF3- phenyl Cl 62 (a-e) 2-CF3-phenyl FPCT/US2009/040538
Compoun d# G se Rid, Arb or Ar2 X 63 (a-e)
3-CF3-phenyl CI 64 (a-e) 3-CF3-phenyl F 65 (a-e)
4- CF3- phenyl CI 66 (a-e) 4-CF3-phenyl F 67 (a-e)
2- CF30 phenyl CI 68 (a-e) 2-CF30 phenyl F 69 (a-e)

15

20

25

30

(and where appropriate, other therapeutic agent and/or radiation) will depend upon the
diagnosis of the attending physicians and their judgment of the condition of the patient and
the appropriate treatment protocol. Other therapeutic agents may include chemotherapeutic
agents, such as anti-tumor substances, for example those selected from, mitotic inhibitors,
for example vinblastine; alkylating agents, for example cis-platin, carboplatin and
cyclophosphamide; anti-metabolites, for example 5-fluorouracil, cytosine arabinside and
hydroxyurea, or, for example, an anti-metabolite disclosed in European Patent Application
No. 239362 such as N- (5- [N- (3, 4-dihydro-2-methyl-4- oxoquinazolin-6-yhnethyl)-N-
methylamino]-2-thenoyl)-L-glutamic acid; growth factor inhibitors; cell cycle inhibitors;
intercalating antibiotics, for example adriamycin and bleomycin; enzymes, for example,
interferon; and anti-hormones, for example anti- estrogens such as Nolvadex™ (tamoxifen)
ot, for example anti-androgens such as Casodex™ (4'-cyano-3- (4-fluorophenylsulphonyl)-
2-hydroxy-2-methyl-3'- (trifluoromethyl) propionanilide). Such conjoint treatment may be
achieved by way of the simultaneous, sequential or separate dosing of the individual
components of treatment.

[00223] The compounds and compositions described herein (and where appropriate
chemotherapeutic agent and/or radiation) may be administered concurrently (e.g.,
simultaneously, essentially simultaneously or within the same treatment protocol) or
sequentially, depending upon the nature of the disease, the condition of the patient, and the
actual choice of chemotherapeutic agent and/or radiation to be administered in conjunction
(i.e., within a single treatment protocol) with the compound/composition.

[00224] In combinational applications and uses, the compound/composition and the
chemotherapeutic agent and/or radiation need not be administered simultaneously or
essentially simultaneously, and the initial order of administration of the
compound/composition, and the chemotherapeutic agent and/or radiation, may not be
important. Thus, the compounds/compositions of the invention may be administered first
followed by the administration of the chemotherapeutic agent and/or radiation; or the
chemotherapeutic agent and/or radiation may be administered first followed by the
administration of the compounds/compositions of the invention. This alternate
administration may be repeated during a single treatment protocol. The determination of the
order of administration, and the number of repetitions of administration of each therapeutic
agent during a treatment protocol, is well within the knowledge of the skilled physician after
evaluation of the disease being treated and the condition of the patient. For example, the
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3-CF30 phenyl C 70 (a-e) 3-CF30 phenyl F 71 (a-e)

4- CF30 phenyl C 72 (a-e) 4-CF30 phenyl F 73 (a-e)
WQ2@BF224¢phenyl Cl 74 (a-e) 2-CHF20 phenyl F 7BCT/HS2P9/040538

2-nmet hyl -5-ni tro-phenyl ClI 76 (a-e)

2-nmet hyl -5-ni tro-phenyl F 77 (a-e) 2-cyano-phenyl C

78 (a-e) 2-cyano-phenyl F 79 (a-e) 3-cyano-phenyl C

80 (a-e) 3-cyano-phenyl F 81 (a-e) 4-cyano-phenyl C

82 (a-e) 4-cyano-phenyl

chemotherapeutic agent and/or radiation may be administered first, especially if it is a
cytotoxic agent, and then the treatment continued with the administration of the
compounds/compositions of the invention followed, where determined advantageous, by the
administration of the chemotherapeutic agent and/or radiation, and so on until the treatment
5  protocol is complete. Thus, in accordance with experience and knowledge, the practicing

physician can modify each protocol for the administration of a compound/composition for
treatment according to the individual patient’s needs, as the treatment proceeds. The
attending clinician, in judging whether treatment is effective at the dosage administered,
will consider the general well-being of the patient as well as more definite signs such as

10 relief of disease-related symptoms, inhibition of tumor growth, actual shrinkage of the
tumor, or inhibition of metastasis. Size of the tumor can be measured by standard methods
such as radiological studies, e.g., CAT or MRI scan, and successive measurements can be
used to judge whether or not growth of the tumor has been retarded or even reversed. Relief
of disease-related symptoms such as pain, and improvement in overall condition can also be

15 used to help judge effectiveness of treatment.
[00225] Specific, non-limiting examples of possible combination therapies include
use of the compounds of the invention with agents found in the following
pharmacotherapeutic classifications as indicated below. These lists should not be construed
to be closed, but should instead serve as illustrative examples common to the relevant

20 therapeutic area at present. Moreover, combination regimens may include a variety of routes
of administration and should include oral, intravenous, intraocular, subcutaneous, dermal,
and inhaled topical.
{00226} For the treatment of oncologic diseases, proliferative disorders, and
cancers, compounds according to the present invention may be administered with an agent

25  selected from the group comprising: aromatase inhibitors, antiestrogen, anti-androgen,
corticosteroids, gonadorelin agonists, topoisomerase 1and 2 inhibitors, microtubule active
agents, alkylating agents, nitrosoureas, antineoplastic antimetabolites, platinum containing
compounds, lipid or protein kinase targeting agents, IMiDs, protein or lipid phosphatase
targeting agents, anti-angiogenic agents, Akt inhibitors, IGF-I inhibitors, FGF3 modulators,

30 mTOR inhibitors, Smac mimetics, HDAC inhibitors, agents that induce cell differentiation,
bradykinin I receptor antagonists, angiotensin Il antagonists, cyclooxygenase inhibitors,
heparanase inhibitors, lymphokine inhibitors, cytokine inhibitors, IKK inhibitors,
P38MAPK inhibitors, ARRY-797, HSP90 inhibitors, multlikinase inhibitors,
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F 83 (a-e) 4-nethoxy-phenyl Cl 84 (a-e)

4- met hoxy- phenyl F 85 (a-e) 3, 4-di net hoxy-phenyl CI 86
W@ 20081298461 - di met hoxy- phenyl F 87 (a-e) PCT/US2009/040538

3-car banyl - phenyl CI 88 (a-e) 3-carbanyl-phenyl F 89

(a-e) 3-carboxyl-phenyl Cl 90 (a-e) 3-carboxyl-phenyl

F 91 (a-e) 3-(N, N-di net hyl car banoyl ) phenyl C 92 (a-e)

3- (N, N-di met hyl car banoyl ) phenyl F 93 (a-e)

4- et hyl sul f onyl - phenyl CI 94 (a-e)

4- et hyl sul f onyl - phenyl F 95 (a-e) 3-(1,3,4

oxadi azol - 2-yl ) phenyl C

bisphosphanates, rapamycin derivatives, anti-apoptotic pathway inhibitors, apoptotic
pathway agonists, PPAR agonists, RAR agonists, inhibitors of Ras isoforms, telomerase
inhibitors, protease inhibitors, metalloproteinase inhibitors, aminopeptidase inhibitors, SHIP
activators - AQX-MN100, Humax-CD20 (ofatumumab), CD20 antagonists, IL2-diptheria

5  toxin fusions.
[00227] For the treatment of oncologic diseases, proliferative disorders, and
cancers, compounds according to the present invention may be administered with an agent
selected from the group comprising; dacarbazine (DTIC), actinomycins C, C3, D, and F,
cyclophosphamide, melphalan, estramustine, maytansinol, rifamycin, streptovaricin,

10  doxorubicin, daunorubicin, epirubicin, idarubicin, detorubicin, carminomycin, idarubicin,
epirubicin, esorubicin, mitoxantrone, bleomycins A, Az, and B, camptothecin,
Irinotecan.RTM., Topotecan.RTM., 9-aminocamptothecin, 10,11 -
methylenedioxycamptothecin, 9-nitrocamptothecin, bortezomib, temozolomide, TAS103,
NPIO052, combretastatin, combretastatin A-2, combretastatin A-4, calicheamicins,

15 neocarcinostatins, epothilones A B, C, and semi-synthetic variants, Herceptin.RTM.,
Rituxan.RTM., CD40 antibodies, asparaginase, interleukins, interferons, leuprolide, and
pegaspargase, 5-fluorouracil, fluorodeoxyuridine, ptorafur, 5'-deoxyfluorouridine, UFT,
MITC, 8-1 capecitabine, diethylstilbestrol, tamoxifen, toremefine, tolmudex, thymitaq,
flutamide, fluoxymesterone, bicalutamide, finasteride, estradiol, trioxifene, dexamethasone,

20 leuproelin acetate, estramustine, droloxifene, medroxyprogesterone, megesterol acetate,
aminoglutethimide, testolactone, testosterone, diethylstilbestrol, hydroxyprogesterone,
mitomycins A, B and C, porfiromycin, cisplatin, carboplatin, oxaliplatin, tetraplatin,
platinum-DACH, ormaplatin, thalidomide, lenalidomide, CI-973, telomestatin, CHIR258,
Rad 001, SAHA, Tubacin, 17-AAG, sorafenib, JM-216, podophyllotoxin,

25 epipodophyllotoxin, etoposide, teniposide, Tarceva.RTM., Iressa.RTM., Imatinib.RTM.,
Miltefosine. RTM., Perifosine.RTM., aminopterin, methotrexate, methopterin, dichloro-
methotrexate, 6-mercaptopurine, thioguanine, azattuoprine, allopurinol, cladribine,
fludarabine, pentostatin, 2-chloroadenosine, deoxycytidine, cytosine arabinoside,
cytarabine, azacitidine, S-azacytosine, gencitabine, 5-azacytosine-arabinoside, vincristine,

30  vinblastine, vinorelbine, leurosine, leurosidine and vindesine, paclitaxel, taxotere and
docetaxel.

[00228] For the treatment of inflammatory diseases or pain, compounds and

pharmaceutically acceptable salts of the compounds according to the present invention may
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96 (a-e) 3-(1, 3,4 oxadi azol -2-yl)phenyl F 97 (a-e)
3-(1,3,4 thiadiazol -2-yl)phenyl d 98 (a-e) 3-(1,3,4

W@ bioaderezol - 2-yl ) phenyl F 99 (a-e) PCT/US2009/040538
3-(5-nethyl -1-1, 3, 4- oxadi azol ) phenyl CI 100 (a-e)
3-(5-nethyl-1-1, 3, 4- oxadi azol ) phenyl F 101 (a-e)
3-(5-nethyl-1-1, 3, 4-thi adi azol ) phenyl d 102 (a-e)
3-(5-nethyl-1-1, 3, 4-t hi adi azol ) phenyl F 103 (a-e)

am di nyl - phenyl C Compoun d# G = R dr Ari, O Ar2

104 (a-e) 3-am di nyl-phenyl F 105 (a-e)

(1H-tetrazol yl)phenyl C 106 (a-e)

(1Htetrazol yl) phenyl F 107 (a-e)

3-
X
3-
3-
be administered with an agent selected from the group comprising: corticosteroids, non-
steroidal anti-inflammatories, muscle relaxants and combinations thereof with other agents,
anaesthetics and combinations thereof with other agents, expectorants and combinations
thereof with other agents, antidepressants, anticonvulsants and combinations thereof;

5  antihypertensives, opioids, topical cannabinoids, capsaicin, betamethasone dipropionate
(augmented and nonaugemnted), betamethasone valerate, clobetasol propionate, prednisone,
methyl prednisolone, diflorasone diacetate, halobetasol propionate, amcinonide,
dexamethasone, dexosimethasone, fluocinolone acetononide, fluocinonide, halocinonide,
clocortalone pivalate, dexosimetasone, flurandrenalide, salicylates, ibuprofen, ketoprofen,

10  etodolac, diclofenac, meclofenamate sodium, naproxen, piroxicam, celecoxib,
cyclobenzaprine, baclofen, cyclobenzaprine/lidocaine, baclofen/cyclobenzaprine,
cyclobenzaprine/lidocaine/ketoprofen, lidocaine, lidocaine/deoxy-D-glucose, prilocaine,
EMLA Cream (Eutectic Mixture of Local Anesthetics (lidocaine 2.5% and prilocaine
2.5%), guaifenesin, guaifenesin/ketoprofen/cyclobenzaprine, amitryptiline, doxepin,

15  desipramine, imipramine, amoxapine, clomipramine, nortriptyline, protriptyline, duloxetine,
mirtazepine, nisoxetine, maprotiline, reboxetine, fluoxetine, fluvoxamine, carbamazepine,
felbamate, lamotrigine, topiramate, tiagabine, oxcarbazepine, carbamezipine, zonisamide,
mexiletine, gabapentin/clonidine, gabapentin/carbamazepine,
carbamazepine/cyclobenzaprine, antihypertensives including clonidine, codeine,

20  loperamide, tramadol, morphine, fentanyl, oxycodone, hydrocodone, levorphanol,
butorphanol, menthol, oil of wintergreen, camphor, eucalyptus oil, turpentine oil; CB1/CB2
ligands, acetaminophen, infliximab, nitric oxide synthase inhibitors, particularly inhibitors
of inducible nitric oxide synthase, PDE4 inhibitors — similar mechanism to Ibudilast (AV-
411) , CDC-801, JNK inhibitors - CC-401, Combination TNF/PDE4 inhibitors — CDC-

25 998, IL1 antagonists e.g. Anakinra — Kineret, AMG 108, (mAb) that targets IL-1, SHIP
activators - AQX-MN100, C5 antagonists, C5a inhibitors, Pexelizumab, Pyrimidine
synthesis inhibitors, lymphokine inhibitors, cytokine inhibitors, IKK inhibitors, P3SMAPK
inhibitors, ARRY-797, HSP90 inhibitors, multlikinase inhibitors, bisphosphanates, PPAR
agonists, Cox1 and cox 2 inhibitors, Anti-CD4 therapy, B-cell inhibitors, COX/LOX dual

30  inhibitors, Inmunosuppressive agents, iNOS inhibitors, NSAIDs, sSPLA?2 inhibitors,
Colchicine, allopurinol, oxypurinol, Gold, Ridaura — Auranofin, febuxostat, Puricase, PEG-
uricase formulations, Benzbromarone, Long-acting beta-2 agonists (LABAs), salmeterol
(Serevent Diskus) and formoterol (Foradil), Leukotriene modifiers include montelukast
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4- acet am do- phenyl Cl 108 (a-e) 4-acetam do-phenyl F

109 (a-e) 3-Cl-4-[(N norpholinyl carbonypam no] phenyl
w@hoov12¢@-e) 3-Cl-4-[ (N PCT/US2009/040538

nmor phol | nyl car bonyl ) am no] phenyl F 111 (a-e)

3-C-4-[ (N pyrrolidinyl carbonyl)am no] phenyl O 112

(a-e) 3-C-4-[(N pyrrolidinylcarbonyl)am no] phenyl F

113 (a-e) 3,5-d inmethylisoxazolyl C 114 (a-e) 3,5-d

i met hyl i soxazolyl F 115 (a-e)

4- (N-nor phol i nyl sul fonyl ) phenyl C 116 (a-e)

4- ( N- nor phol i nyl sul fonyl ) phenyl F 117 (a-e) 3-F-benzyl

Cl 118 (a-e) 3-F-benzyl F 119 (a-e)

(Singulair) and zafirlukast (Accolate). Inhaled cromolyn (Intal) or nedocromil (Tilade),
Theophylline. Short-acting beta-2 agonists, Ipratropium (Atrovent), Immunotherapy-
(Allergy-desensitization shots), Anti-IgE monoclonal antibodies — Xolair, Common
DMARD:s include hydroxychloroquine (Plaguenil), the gold compound auranofin (Ridaura),
5  sulfasalazine (Azulfidine), minocycline (Dynacin, Minocin) and methotrexate

(Rheumatrex), leflunomide (Arava), azathioprine (Imuran), cyclosporine (Neoral,
Sandimmune) and cyclophosphamide (Cytoxan), Antibiotics, CD80 antagonists,
costimulatory factor antagonists, Humax-CD20 (ofatumumab); CD20 antagonists, MEK
inhibitors, ,NF kappa B inhibitors, anti B-cell antibodies, denosumab, mAb that specifically

10  targets the receptor activator of nuclear factor kappa B ligand (RANKL). IL17 inactivating
anti-bodies, IL-17 receptor antagonists/inhibitors, CTLA inhibitors, CD20 inhibitors,
soluble VEGFR-1 receptors, anti-VEGFR-1 receptor antibodies, anti-VEGF antibodies,
integrin receptor antagonist, Selectin inhibitors, P-selectin and E-selectin inhibitors,
Phospholipase A2 Inhibitors , Lipoxygenase Inhibitors, RANKL and RANK

15  antagonists/antibodies, Osteoprotegerin antagonists, Lymphotoxin inhibitors, B-lymphocyte
stimulator, MCP-1 inhibitors, MIF inhibitors, inhibitors of : CD2, CD3, CD4, CD25,
CDA40 and CD40 Ligand CD152 (CTLA4), Macrolide immunosuppressants, Selective
inhibitors of nucleotide metabolism, Inhibitors of chemotaxis, CXC receptor and CXC
ligand inhibitors, Chemokine Antagonists, leukocyte chemotaxis inhibitors Adhesion

20 Molecule blockers, Selectins Lymphocyte Function Antigen-1 (LFA-1, CD11a) antagonists,
Very Late Antigen-4 (VLA-4) antagonists, Matrix Metalloprotease Inhibitors, Elastase
Inhibitors, Cathepsin Inhibitors.
[00229] For the treatment of ophthalmologic disorders and diseases of the eye,
compounds and pharmaceutically acceptable salts of the compounds according to the

25  present invention may be administered with an agent selected from the group comprising:
beta-blockers, carbonic anhydrase inhibitors, .alpha.- and .beta.-adrenergic antagonists
including al-adrenergic antagonists, .alpha.2 agonists, mjotics, prostaglandin analogs,
corticosteroids, and immunosuppressant agents.
[00230] For the treatment of ophthalmologic disorders and diseases of the eye,

30 compounds pharmaceutically acceptable salts of the compounds according to the present
invention may be administered with an agent selected from the group comprising; timolol,
betaxolol, levobetaxolol, carteolol, levobunolol, propranolol, brinzolamide, dorzolamide,

nipradilol, iopidine, brimonidine, pilocarpine, epinephrine, latanoprost, travoprost,
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4- F-benzyl C 120 (a-e) 4-F-benzyl F 121 (a-e)
3-F-phenyl -ethyl C 122 (a-e) 3-F-phenyl-ethyl F 123

W@ 2000)12924¢~- phenyl -ethyl Cl 124 (a-e) 4-F- phenyPCBUR00I/$40538
125 (a-e) 8-quinolinyl d 126 (a-e) 8-quinolinyl F 127
(a-e) 2-thienyl C 128 (a-e) 2-thienyl F 129 (a-e)
2,3-di-Cl-thien-5-y1 CI 130 (a-e) 2, 3-d
i-Cl-thien-5-y1 F 131 (a-e) 1,3,5
trinmethyl-1H pyrazolyl CI 132 (a-e) 1,3,5
trinmethyl-1H pyrazol yl

bimatoprost, unoprostone, dexamethasone, prednisone, methylprednisolone, azathioprine,

cyclosporine, and immunoglobulins.

[00231) For the treatment of autoimmune disorders, compounds pharmaceutically

acceptable salts of the compounds according to the present invention may be administered
5  with an agent selected from the group comprising: corticosteroids, immunosuppressants,

prostaglandin analogs and antimetabolites.

[00232] For the treatment of autoimmune disorders, compounds according to the

present invention may be administered with an agent selected from the group comprising:

dexamethasome, prednisone, methylprednisolone, azathioprine, cyclosporine,

10  immunoglobulins, latanoprost, travoprost, bimatoprost, unoprostone, infliximab, rutuximab,
methotrexate, non-steroidal anti-inflammatories, muscle relaxants and combinations thereof
with other agents, anaesthetics and combinations thereof with other agents, expectorants and
combinations thereof with other agents, antidepressants, anticonvulsants and combinations
thereof; antihypertensives, opioids, topical cannabinoids, and other agents, such as

15  capsaicin, betamethasone dipropionate (augmented and nonaugemnted), betamethasone
valerate, clobetasol propionate, prednisone, methyl prednisolone, diflorasone diacetate,
halobetasol propionate, amcinonide, dexamethasone, dexosimethasone, fluocinolone
acetononide, fluocinonide, halocinonide, clocortalone pivalate, dexosimetasone,
flurandrenalide, salicylates, ibuprofen, ketoprofen, etodolac, diclofenac, meclofenamate

20  sodium, naproxen, piroxicam, celecoxib, cyclobenzaprine, baclofen,
cyclobenzaprine/lidocaine, baclofen/cyclobenzaprine,
cyclobenzaprine/lidocaine/ketoprofen, lidocaine, lidocaine/deoxy-D-glucose, prilocaine,
EMLA Cream (Eutectic Mixture of Local Anesthetics (lidocaine 2.5% and prilocaine
2.5%), guaifenesin, guaifenesin/ketoprofen/cyclobenzaprine, amitryptiline, doxepin,

25  desipramine, imipramine, amoxapine, clomipramine, nortriptyline, protriptyline, duloxetine,
mirtazepine, nisoxetine, maprotiline, reboxetine, fluoxetine, fluvoxamine, carbamazepine,
felbamate, lamotrigine, topiramate, tiagabine, oxcarbazepine, carbamezipine, zonisamide,
mexiletine, gabapentin/clonidine, gabapentin/carbamazepine,
carbamazepine/cyclobenzaprine, antihypertensives including clonidine, codeine,

30  loperamide, tramadol, morphine, fentanyl, oxycodone, hydrocodone, levorphanol,
butorphanol, menthol, oil of wintergreen, camphor, eucalyptus oil, turpentine oil; CB1/CB2
ligands, acetaminophen, infliximab; nitric oxide synthase inhibitors, particularly inhibitors

of inducible nitric oxide synthase; and other agents, such as capsaicin. PDE4 inhibitors —
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F 133 (a-e) 1,3-d inmethyl-5-Cl-1H pyrazolyl C 134
(a-e) 1,3-d inmethyl-5-Cl-1H pyrazolyl F 135 (a-e)
wa0vettepde 3CF3- 1H pyrazol -4-yl Cl 136 (a-e) PCT/US2009/040538
1- met hyl- 3CF3- 1H pyrazol -4-y1 F 137 (a-e)
2-acet am do-4-net hyl -t hi azol -5-y1 CI 138 (a-e)
2-acetam do-4-net hyl -thi azol -5-y1 F 139 (a-e) 2,4-d
i met hyl -thi azol-5-y1 C 140 (a-e) 2,4-d
i met hyl -t hiazol -5-y1 F 141 (a-e)
1, 2-di mret hyl- 1Hi m dazol -4-y1 C Compoun d# G "a
Rid, Arb or Ar2 X 142 (a-e)
1, 2-dimethyl- 1H i m dazol -4-y1 F [00162] Tabl e 5b shows
enbodi nents of this invention which are conmpounds of
formula I, where Gis Ari, Ar2 or Rid, and where Ris
H Z lisilafmetaibmt sudiflst fvast B, chefsbn ek invid-heckabl e. Each
l i N€ Efhiphlien TnPbifl idhiBilok € EHOSH smt aqmg‘oalsvsee gSRRGkL Kk . YD,
Y. ! YQ%I& ﬂ)q m%mﬁ: %shl.-q SIH{P actlva{%rs dX )ﬁMNlB? ég w}agoorrl]lsts,YCSa vvher e
3 er 1 hﬁ) Pyrimidine synthesis mhlbltors, lymph ine inhibitors, cytokine
5 1nh1b1tors, KK 1nh1b1tors, P38MAPK inhibitors, ARRY-797, HSP9O inhibitors,
multlikinase inhibitors, bisphosphanates, PPAR agonists, Cox1 and cox 2 inhibitors, Anti-
CDA4 therapy, B-cell inhibitors, COX/LOX dual inhibitors, Immunosuppressive agents,
iNOS inhibitors, NSAIDs, sPLA2 inhibitors, Colchicine, allopurinol, oxypurinol, Gold,
Ridaura — Auranofin, febuxostat, Puricase, PEG-uricase formulations, Benzbromarone,
10  Long-acting beta-2 agonists (LABAs), salmeterol (Serevent Diskus) and formoterol
(Foradil), Leukotriene modifiers include montelukast (Singulair) and zafirlukast (Accolate).
Inhaled cromolyn (Intal) or nedocromil (Tilade), Theophylline. Short-acting beta-2 agonists,
Ipratropium (Atrovent), Immunotherapy-(Allergy-desensitization shots), Anti-IgE
monoclonal antibodies — Xolair, Common DMARDs include hydroxychloroguine
15  (Plaquenil), the gold compound auranofin (Ridaura), sulfasalazine (Azulfidine),
minocycline (Dynacin, Minocin) and methotrexate (Rheumatrex), leflunomide (Arava),
azathioprine (Imuran), cyclosporine (Neoral, Sandimmune) and cyclophosphamide
(Cytoxan), Antibiotics, CD80 antagonists, costimulatory factor antagonists, Humax-CD20
(ofatumumab); CD20 antagonists, MEK inhibitors, ,NF kappa B inhibitors, anti B-cell
20  antibodies, denosumab, mAb that specifically targets the receptor activator of nuclear factor
kappa B ligand (RANKL). IL17 inactivating anti-bodies, IL-17 receptor
antagonists/inhibitors, CTLA inhibitors, CD20 inhibitors, soluble VEGFR-1 receptors,
anti-VEGFR-1 receptor antibodies, anti-VEGF antibodies, integrin receptor antagonist,
Selectin inhibitors, P-selectin and E-selectin inhibitors, Phospholipase A2 Inhibitors ,
25  Lipoxygenase Inhibitors, RANKL and RANK antagonists/antibodies, Osteoprotegerin
antagonists, Lymphotoxin inhibitors, B-lymphocyte stimulator, MCP-1 inhibitors, MIF
inhibitors, inhibitors of : CD2, CD3, CD4 , CD25 , CD40 and CD40 Ligand CD152
(CTLA4), Macrolide immunosuppressants, Selective inhibitors of nucleotide metabolism,
Inhibitors of chemotaxis, CXC receptor and CXC ligand inhibitors, Chemokine
30  Antagonists, leukocyte chemotaxis inhibitors Adhesion Molecule blockers, Selectins
Lymphocyte Function Antigen-1 (LFA-1, CD11a) antagonists, Very Late Antigen-4 (VLA-
4) antagonists, Matrix Metalloprotease Inhibitors, Elastase Inhibitors, Cathepsin Inhibitors.
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5 = 4-pyridyl; Ye= 3-pyrazolyl. Table 5b Ya = Pheny

; Yb = 3-substituted phenyl; Irc = 3-PYridYl; Y4 =
wa2@yneas ; Ye = 3-pyrazol yl Conmpound # G = RiBICT/B81009/040538

or Ar2 X 1 (a-e) phenyl d 2 (a-e) phenyl F 3 (a-e)

2-F-phenyl d 4 (a-c) 2-F-phenyl F 5 (a-e) 3-F-phenyl

C 6 (a-e) 3-F-phenyl F 7 (a72) 4-F-phenyl d 8 (a-c)

4- F-phenyl F 9 (a-e) 2,4-di-F-phenyl d 10 (a-e)

2, 4-di - F-phenyl F

[00233] For the treatment of metabolic disorders, compounds and pharmaceutically
acceptable salts of the compounds according to the present invention may be administered
with an agent selected from the group comprising: insulin, insulin derivatives and mimetics,
insulin secretagogues, insulin sensitizers, biguanide agents, alpha-glucosidase inhibitors,

5 insulinotropic sulfonylurea receptor ligands, protein tyrosine phosphatase-1B (PTP-1B)
inhibitors, GSK3 (glycogen synthase kinase-3) inhibitors, GLP-1 (glucagon like peptide-1),
GLP-1 analogs, DPPIV (dipeptidyl peptidase IV) inhibitors, RXR ligands sodium-
dependent glucose co-transporter inhibitors, glycogen phosphorylase A inhibitors, an AGE
breaker, PPAR modulators, LXR and FXR modulators, non-glitazone type PPARS agonist,

10 selective glucocorticoid antagonists, metformin, Glipizide, glyburide, Amaryl, meglitinides,
nateglinide, repaglinide, PT-112, SB-517955, SB4195052, SB-216763, NN-57-05441, NN-
57-05445, GW-0791, AGN-.sup.194.sup.204, T-1095, BAY R3401, acarbose Exendin-4,
DPP728, LAF237, vildagliptin , MK-0431, saxagliptin, GSK23A, pioglitazone,
rosiglitazone, (R)-1-{4-[5-methyl-2-(4-trifluoromethyl-phenyl)-oxazol-4-ylmethoxy]-

15 benze- nesulfonyl}2,3-dihydro-1H-indole-2-carboxylic acid described in the patent
application WO 03/04398S, as compound 19 of Example 4, and GI-262570.

Diseases
[00234] Described herein are methods of treating a disease in an individual suffering
20  from said disease comprising administering to said individual an effective amount of a
compound of formula I or a pharmacentically acceptable salt, thereof.
[00235] The invention also extends to the prophylaxis or treatment of any disease or
disorder in which MEK kinase plays a role including, without limitation: oncologic,
hematologic, inflammatory, ophthalmologic, neurological, immunologic, cardiovascular,
25  and dermatologic diseases as well as diseases caused by excessive or unregulated pro-
inflammatory cytokine production including for example excessive or unregulated TNF, IL-
1, IL-6 and IL-8 production in a human, or other mammal. The invention extends to such a
use and to the use of the compounds for the manufacture of a medicament for treating such
cytokine-mediated diseases or disorders. Further, the invention extends to the administration
30  to a hwman an effective amount of a MEK inhibitor for treating any such disease or
disorder.
[00236] Diseases or disorders in which MEK kinase plays a role, either directly or via
pro-inflammatory cytokines including the cytokines TNF, IL-1, IL-6 and IL-8, include,
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11 (a-e) 2,5-di-F-phenyl d 12 (a-c) 2,5-di-F-phenyl F

13 (a-c) 2,6-di-F-phenyl d 14 (a-c) 2,6-di-F-phenyl F
waopazeys 3, 4-di - F-phenyl A 16 (a-c) 3, 4-di - FPEITERR009/640538

17 (a-c) 3,5-di-F-phenyl d 18 (a-c) 3,5-di-F-phenyl F

19 (a-c) 2,6-di-F-phenyl O 20 (a-c) 2,6-di-F-phenyl F

21 (a-e) 2,3,4-tri-F-phenyl d 22 (a-c)
2,3,4-tri-F-phenyl F 23 (a-c) 3,4,5-tri-F-phenyl O 24
(a-c)

without limitation: dry eye, glaucoma, autoimmune diseases, inflammatory diseases,
destructive-bone disorders, proliferative disorders, neurodegenerative disorders, viral
diseases, allergies, infectious diseases, heart attacks, angiogenic disorders,
reperfusion/ischemia in stroke, vascular hyperplasia, organ hypoxia, cardiac hypertrophy,
5  thrombin-induced platelet aggregation, and conditions asseciated with prostaglandin

endoperoxidase synthetase-2 (COX-2).
[00237] In certain aspects of the invention, the disease is a hyperproliferative
condition of the human or animal body, including, but not limited to cancer, hyperplasias,
restenosis, inflammation, immune disorders, cardiac hypertrophy, atherosclerosis, pain,

10  migraine, angiogenesis-related conditions or disorders, proliferation induced after medical
conditions, including but not limited to surgery, angioplasty, or other conditions.
[00238] In further embodiments, said hyperproliferative condition is selected from
the group consisting of hematologic and nonhematologic cancers. In yet further
embodiments, said hematologic cancer is selected from the group consisting of multiple

15 myeloma, leukemias, and lymphomas. In yet further embodiments, said leukemia is selected
from the group consisting of acute and chronic leukemias. In yet further embodiments, said
acute leukemia is selected from the group consisting of acute lymphocytic leukemia (ALL)
and acute nonlymphocytic leukemia (ANLL). In yet further embodiments, said chronic
leukemia is selected from the group consisting of chronic lymphocytic leukemia (CLL) and

20 chronic myelogenous leukemia (CML). In further embodiments, said lymphoma is selected
from the group consisting of Hodgkin's lymphoma and non-Hodgkin's lymphoma. In further
embodiments, said hematologic cancer is multiple myeloma. In other embodiments, said
hematologic cancer is of low, intermediate, or high grade. In other embodiments, said
nonhematologic cancer is selected from the group consisting of: brain cancer, cancers of the

25 head and neck, lung cancer, breast cancer, cancers of the reproductive system, cancers of
the digestive system, pancreatic cancer, and cancers of the utinary system. In further
embodiments, said cancer of the digestive system is a cancer of the upper digestive tract or
colorectal cancer. In further embodiments, said cancer of the urinary system is bladder
cancer or renal cell carcinoma. In further embodiments, said cancer of the reproductive

30  system is prostate cancer.
[00239] Additional types of cancers which may be treated using the compounds and
methods described herein include: cancers of oral cavity and pharynx, cancers of the

respiratory system, cancers of bones and joints, cancers of soft tissue, skin cancers, cancers
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3,4,5-tri-F-phenyl F Compound # G= R d, Ari, or Ar2
X 25 (a-e) penta-F-phenyl O 26 (a-e) penta-F-phenyl F

wQ@7000a2%¥6 3- C1- 4- F- phenyl O 28 (a-e)
29 (a-e) 2-Cl-4-F-phenyl d
31 (a-e) 2-F-3-Cl-phenyl d 32 (a-e)
33 (a-e) 2-F-4-Cl-phenyl d

Cl- 4- PP@IEs2009/640538
Cl- 4- F- phenyl F
F- 3- C1- phenyl F
F- 4- C1- phenyl F

3-
30 (a-e) 2-
2-
2-

34 (a-e)

35 (a-e) 2-F-5-Cl-phenyl

10

15

20

25

30

of the genital system, cancers of the eye and orbit, cancers of the nervous system, cancers of
the lymphatic system, and cancers of the endocrine system. In certain embodiments, these
cancer s may be selected from the group consisting of: cancer of the tongue, mouth,
pharynx, or other oral cavity; esophageal cancer, stomach cancer, or cancer of the small
intestine; colon cancer or rectal, anal, or anorectal cancer; cancer of the liver, intrahepatic
bile duct, gallbladder, pancreas, or other biliary or digestive organs; laryngeal, bronchial,
and other cancers of the respiratory organs; heart cancer, melanoma, basal cell carcinoma,
squamous cell carcinoma, other non-epithelial skin cancer; uterine or cervical cancer;
uterine corpus cancer; ovarian, vulvar, vaginal, or other female genital cancer; prostate,
testicular, penile or other male genital cancer; urinary bladder cancer; cancer of the kidney;
renal, pelvic, or urethral cancer or other cancer of the genito-urinary organs; thyroid cancer
or other endocrine cancer; chronic lymphocytic leukemia; and cutaneous T-cell lymphoma,
both granulocytic and monocytic.

[00240)] Yet other types of cancers which may be treated using the compounds and
methods described herein include: adenocarcinoma, angiosarcoma, astrocytoma, acoustic
neuroma, anaplastic astrocytoma, basal cell carcinoma, blastoglioma, chondrosarcoma,
choriocarcinoma, chordoma, craniopharyngioma, cutaneous melanoma,
cystadenocarcinoma, endotheliosarcoma, embryonal carcinoma, ependymoma, Ewing's
tumor, epithelial carcinoma, fibrosarcoma, gastric cancer, genitourinary tract cancers,
glioblastoma multiforme, hemangioblastoma, hepatocellular carcinoma, hepatoma, Kaposi's
sarcoma, large cell carcinoma, leiomyosarcoma, liposarcoma, lymphangiosarcoma,
lymphangicendotheliosarcoma, medullary thyroid carcinoma, medulloblastoma,
meningioma mesothelioma, myelomas, myxosarcoma neuroblastoma, neurofibrosarcoma,
oligodendroglioma, osteogenic sarcoma, epithelial ovarian cancer, papillary carcinoma,
papillary adenocarcinomas, parathyroid tumors, pheochromocytoma, pinealoma,
plasmacytomas, retinoblastoma, thabdomyosarcoma, sebaceous gland carcinoma,
seminoma, skin cancers, melanoma, small cell lung carcinoma, squamous cell carcinoma,
sweat gland carcinoma, synovioma, thyroid cancer, uveal melanoma, and Wilm's tumor.
[00241] Also described are methods for the treatment of a hyperproliferative disorder
in a mammal that comprise administering to said mammal a therapeutically effective
amount of a compound of formula I, or a pharmaceutically acceptable salt, thereof, in
combination with an anti-tumor agent. In some embodiments, the anti-tumor agent is

selected from the group consisting of mitotic inhibitors, alkylating agents, anti- metabolites,
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G 36 (a-e) 2-F-5-Cl-phenyl F 37 (a-e)

3-cyano-4- F-phenyl C 38 (a-e) 3-cyano- 4-F-phenyl F
wW@2000a2%e36 2- Cl - phenyl G 40 (a-c) 2-d -phenyl FCHUS2009/040538

(a-c) 3-d-phenyl O 42 (a-e) 3-d-phenyl F 43 (a-c)

4-C -phenyl C 44 (a-c) 4-Cd-phenyl F 45 (a-c)

2,3-di-C-phenyl d 46 (a-c) 2,3-di-d -phenyl F 47

(a-c) 2,5-di-d-phenyl d 48 (a-c) 2,5-di-d-phenyl F

intercalating antibiotics, growth factor inhibitors, cell cycle inhibitors, enzyme inhibitors,
topoisomerase inhibitors, biological response modifiers, anti- hormones, angiogenesis
inhibitors, anti-androgens, SHIP activators - AQX-MN100, Humax-CD20 (ofatumumab),
CD20 antagonists, IL2-diptheria toxin fusions.

5 [00242] The disease to be treated using the compounds, compositions and methods
described herein may be a hematologic disorder. In certain embodiments, said hematologic
disorder is selected from the group consisting of sickle cell anemia, myelodysplastic
disorders (MDS), and myeloproliferative disorders. In further embodiments, said
myeloproliferative disorder is selected from the group consisting of polycythemia vera,

10  myelofibrosis and essential thrombocythemia.

[00243] The compounds, compositions and methods described herein may be useful
as anti-inflammatory agents with the additional benefit of having significantly less harmful
side effects. The compounds, compositions and methods described herein are useful to treat
arthritis, including but not limited to theumatoid arthritis, spondyloarthropathies, ankylosing

15  spondylitis, gout, gouty arthritis, osteoarthritis, systemic lupus erythematosus, juvenile
arthritis, acute rheumatic arthritis, enteropathic arthritis, neuropathic arthritis, psoriatic
arthritis, and pyogenic arthritis. The compounds, compositions and methods described
herein are also useful in treating osteoporosis and other related bone disorders. These
compounds, compositions and methods described herein are also useful to treat

20  gastrointestinal conditions such as reflux esophagitis, diarrhea, inflammatory bowel disease,
Crohn's disease, gastritis, irritable bowel syndrome and ulcerative colitis. The compounds,
compositions and methods described herein may also be used in the treatment of pulmonary
inflammation, such as that associated with viral infections and cystic fibrosis. In addition,
the compounds, compositions and methods described herein are also useful in organ

25  transplant patients either alone or in combination with conventional immunomodulators.
Yet further, the compounds, compositions and methods described herein are useful in the
treatment of pruritis and vitaligo. In particular, compounds, compositions and methods
described herein are useful in treating the particular inflammatory disease rheumatoid
arthritis.

30 [00244] Further inflammatory diseases which may be prevented or treated include,
without limitation: asthma, allergies, respiratory distress syndrome or acute or chronic
pancreatitis, Furthermore, respiratory system diseases may be prevented or treated including
but not limited to chronic obstructive pulmonary disease, and pulmonary fibrosis. In

Page 126 of 230



49 (a-c) 2,6-di-d-phenyl d 50 (a-c) 2,6-di-d -phenyl
F 51 (a-c) 3,5-di-d-phenyl d 52 (a-c)
W@ 2®9d292@® - phenyl F 53 (a-c) 2, 4-di-Cl -phenyl BUT/B&2009/040538

(a-c) 2,4-di-Cl-phenyl F 55 (a-c) 3,4-di-d-phenyl d

56 (a-c) 3,4-di-Cl-phenyl F 57 (a-c)

2,4,6-tri-C -phenyl d 58 (a-e) 2,4,6-tri-d -phenyl F

59 (a-c) 2-Cl-4-CF3-phenyl O 60 (a-c)

2-Cl- 4- CF3- phenyl F 61 (a-c) 2-CF3-phenyl d 62 (a-e)

addition, MEK kinase inhibitors described herein are also associated with prostaglandin
endoperoxidase synthetase-2 (COX-2) production. Pro-inflammatory mediators of the
cyclooxygenase pathway derived from arachidonic acid, such as prostaglandins, are
produced by inducible COX-2 enzyme. Regulation of COX-2 would regulate these pro-

5  inflammatory mediators, which affect a wide variety of cells and are important and critical
inflammatory mediators of a wide variety of disease states and conditions. In particular,
these inflammatory mediators have been implicated in pain, such as in the sensitization of
pain receptors, and edema. Accordingly, additional MEK kinase-mediated conditions which
may be prevented or treated include edema, analgesia, fever and pain such as neuromuscular

10  pain, headache, dental pain, arthritis pain and pain caused by cancer.

{00245} Further, the disease to be treated by the compounds, compositions and
methods described herein may be an ophthalmologic disorder. Ophthalmologic diseases and
other diseases in which angiogenesis plays a role in pathogenesis, may be treated or
prevented and include, without limitation, dry eye (including Sjogren's syndrome), macular

15  degeneration, closed and wide angle glaucoma, retinal ganglion degeneration, occular
ischemia, retinitis, retinopathies, uveitis, ocular photophobia, and of inflammation and pain
associated with acute injury to the eye tissue. The compounds, compositions and methods
described herein are useful to treat glaucomatous retinopathy and/or diabetic retinopathy.
The compounds, compositions and methods described herein are also useful to treat post-

20  operative inflammation or pain as from ophthalmic surgery such as cataract surgery and
refractive surgery.. In further embodiments, said ophthalmologic disorder is selected from
the group consisting of dry eye, closed angle glaucoma and wide angle glaucoma.

[00246] Further, the disease to be treated by the compounds, compositions and
methods described herein may be an autoimmune disease. Autoimmune diseases which may

25  be prevented or treated include, but are not limited to: rheumatoid arthritis, inflammatory
bowel disease, inflammatory pain, ulcerative colitis, Crohn's disease, periodontal disease,
temporomandibular joint disease, multiple sclerosis, diabetes, glomerulonephritis, systemic
lupus erythematosus, scleroderma, chronic thyroiditis, Grave's disease, hemolytic anemia,
autoimmune gastritis, autoimmune neutropenia, thrombocytopenia, chronic active hepatitis,

30 myasthenia gravis, atopic dermatitis, graft vs. host disease, and psoriasis. Inflammatory
diseases which may be prevented or treated include, but are not limited to: asthma, allergies,
respiratory distress syndrome or acute or chronic pancreatitis. In particular, compounds,
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2- CF3-phenyl F 63 (a-e) 3-CF3-phenyl A 64 (a-c)

3- CF3- phenyl F 65 (a-c) 4-CF3-phenyl O 66 (a-c)
wa2@B32kenyl F 67 (a-e) 2-CF30 phenyl C 68 (BEEYS2009/040538

2- CF30 phenyl F 69 (a-c) 3-CF30 phenyl d 70 (a-c)

3-CF30 phenyl F  Conpound # G= Rid, An, or Ar2 X 71

(a-e) 4-CF30 phenyl d 72 (a-c) 4-CF30 phenyl F 73

(a-c) 4- CHF20- phenyl

compositions and methods described herein are useful in treating the particular autoimmune
diseases rheumatoid arthritis and multiple sclerosis.
[00247] Further, the disease to be treated by the compounds, compositions and
methods described herein may be a dermatologic disorder. In certain embodiments, said
5  dermatologic disorder is selected from the group including, without limitation, melanoma,

basel cell carcinoma, squamous cell carcinoma, and other non-epithelial skin cancer as well
as psoriasis and persistent itch, and other diseases related to skin and skin structure, may be
treated or prevented with MEK kinase inhibitors of this invention.
[00248] Metabolic diseases which may be treated or prevented include, without

10 limitation, metabolic syndrome, insulin resistance, and Type 1 and Type 2 diabetes. In
addition, the compositions described herein may be useful to treat insulin resistance and
other metabolic disorders such as atherosclerosis that are typically associated with an
exaggerated inflammatory signaling.
[00249] The compounds, compositions and methods described herein are also useful

15  in treating tissue damage in such diseases as vascular diseases, migraine headaches,
periarteritis nodosa, thyroiditis, aplastic anemia, Hodgkin's disease, sclerodoma, theumatic
fever, type I diabetes, neuromuscular junction disease including myasthenia gravis, white
matter disease including multiple sclerosis, sarcoidosis, nephritis, nephrotic syndrome,
Behcet's syndrome, polymyositis, gingivitis, periodontis, hypersensitivity, swelling

20  occurring after injury, ischemias including myocardial ischemia, cardiovascular ischemia,
and ischemia secondary to cardiac arrest, and the like. The compounds, compositions and
methods described herein amy also be useful to treat allergic rhinitis, respiratory distress
syndrome, endotoxin shock syndrome, and atherosclerosis.
[00250] Further, the disease to be treated by the compounds, compositions and

25 methods described herein may be a cardiovascular condition. In certain embodiments, said
cardiovascular condition is selected from the group consisting of atherosclerosis, cardiac
hypertrophy, idiopathic cardiomyopathies, heart failure, angiogenesis-related conditions or
disorders, and proliferation induced after medical conditions, including, but not limited to
restenosis resulting from surgery and angioplasty.

30 [00251] Further, the disease to be treated by the compounds, compositions and
methods described herein may be a neurological disorder. In certain embodiments, said
neurologic disorder is selected from the group consisting of Parkinson's disease,

Alzheimer's disease, Alzheimer's dementia, and central nervous system damage resulting
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A 74 (a-e) 4-CHF20-phenyl F 75 (a-c)
2-nmet hyl -5-nitro-phenyl d 76 (a-c)
WQ@20vettp2he 5- ni t r o- phenyl F 77 (a-c) 2-cyano- phe@lyUS1009/040538
78 (a-c) 2-cyano-phenyl F 79 (a-c) 3-cyano-phenyl d
80 (a-c) 3-cyano-phenyl F 81 (a-c) 4-cyano-phenyl C
82 (a-c) 4-cyano-phenyl F 83 (a-c) 4-nethoxy-phenyl C
84 (a-c) 4-nmethoxy-phenyl F 85 (a-c)
3, 4-di et hoxy- phenyl O 86 (a-c) 3, 4-dinethoxy-phenyl
F

from stroke, ischemia and trauma. In other embodiments, said neurological disorder is
selected from the group consisting of epilepsy, neuropathic pain, depression and bipolar
disorders.
[00252] Further, the disease to be treated by the compounds, compositions and

5 methods described herein may cancer such as acute myeloid leukemia, thymus, brain, lung,
squamous cell, skin, eye, retinoblastoma, intraocular melanoma, oral cavity and
oropharyngeal, bladder, gastric, stomach, pancreatic, bladder, breast, cervical, head, neck,
renal, kidney, liver, ovarian, prostate, colorectal, esophageal, testicular, gynecological,
thyroid, CNS, PNS, AIDS related AIDS-Related (e.g. Lymphoma and Kaposi's Sarcoma) or

10  Viral-Induced cancer. In some embodiments, the compounds and compositions are for the
treatment of a non-cancerous hyperproliferative disorder such as benign hyperplasia of the
skin (e. g., psoriasis), restenosis, or prostate (e. g., benign prostatic hypertrophy (BPH)).
[00253] Further, the disease to be treated by the compounds, compositions and
methods described herein may pancreatitis, kidney disease (including proliferative

15  glomerulonephritis and diabetes- induced renal disease), pain, a disease related to
vasculogenesis or angiogenesis, tumor angiogenesis, chronic inflammatory disease such as
rheumatoid arthritis, inflammatory bowel disease, atherosclerosis, skin diseases such as
psoriasis, eczema, and scleroderma, diabetes, diabetic retinopathy, retinopathy of
prematurity, age-related macular degeneration, hemangioma, tendonitis, bursitis, sciatica,

20 glioma, melanoma, Kaposi’s sarcoma and ovarian, breast, lung, pancreatic, prostate, colon
and epidermoid cancer
in a mammal.

[00254] Further, the disease to be treated by the compounds, compositions and
methods described herein may the prevention of blastocyte implantation in a mammal.

25 [00255) Patients that can be treated with the compounds described herein, or their
pharmaceutically acceptable salts, according to the methods of this invention include, for
example, patients that have been diagnosed as having psoriasis; restenosis; atherosclerosis;
BPH; breast cancer such as a ductal carcinoma in duct tissue in a mammary gland,
medullary carcinomas, colloid carcinomas, tubular carcinomas, and inflammatory breast

30  cancer; ovarian cancer, including epithelial ovarian tumors such as adenocarcinoma in the
ovary and an adenocarcinoma that has migrated from the ovary into the abdominal cavity;
uterine cancer; cervical cancer such as adenocarcinoma in the cervix epithelial including

squamous cell carcinoma and adenocarcinomas; prostate cancer, such as a prostate cancer
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87 (a-c) 3-carbanyl-phenyl C 88 (a-c)

3-car banyl - phenyl F 89 (a-c) 3-carboxyl-phenyl d 90
W@ 2008)124€ar boxyl - phenyl F 91 (a-c) PCT/US2009/040538

3- (N, N-di met hyl car banoyl ) phenyl d 92 (a-c)

3- (N, N-di met hyl car banoyl ) phenyl F 93 (a-c)

4- met hyl sul fonyl - phenyl O 94 (a-c)

4- et hyl sul f onyl - phenyl F 95 (a-c¢) 3-(1,3,4

oxadi azol - 2-yl )phenyl O 96 (a-c) 3-(1,3,4

oxadi azol - 2-yl ) phenyl F 97 (a-c) 3-(1,3,4

t hi adi azol - 2-yl ) phenyl d 98 (a-c) 3-(1,3,4

t hi adi azol - 2-yl ) phenyl F 99 (a-c)

3- (5-nethyl -1, 3, 4- oxadi azol ) phenyl O 100 (a-c)

selected from the following: an adenocarcinoma or an adenocarinoma that has migrated to
the bone; pancreatic cancer such as epitheliod carcinoma in the pancreatic duct tissue and an
adenocarcinoma in a pancreatic duct; bladder cancer such as a transitional cell carcinoma in
urinary bladder, urothelial carcinomas (transitional cell carcinomas), tumors in the

5  urothelial cells that line the bladder, squamous cell carcinomas, adenocarcinomas, and small
cell cancers; leukemia such as acute myeloid leukemia (AML), acute lymphocytic leukemia,
chronic lymphocytic leukemia, chronic myeloid leukemia, hairy cell leukemia,
myelodysplasia, and myeloproliferative disorders; bone cancer; lung cancer such as non-
small cell lung cancer (NSCLC), which is divided into squamous cell carcinomas,

10  adenocarcinomas, and large cell undifferentiated carcinomas, and small cell lung cancer;
skin cancer such as basal cell carcinoma, melanoma, squamous cell carcinoma and actinic
keratosis, which is a skin condition that sometimes develops into squamous cell carcinoma;
eye retinoblastoma; cutaneous or intraocular (eye) melanoma; primary liver cancer (cancer
that begins in the liver); kidney cancer; thyroid cancer such as papillary, follicular,

15  medullary and anaplastic; AIDS-related lymphoma such as diffuse large B-cell lymphoma,
B-cell immunoblastic lymphoma and small non-cleaved cell lymphoma; Kaposi's Sarcoma;
viral-induced cancers including hepatitis B virus (HBV), hepatitis C virus (HCV), and
hepatocellular carcinoma; human lymphotropic virus-type 1 (HTLV-1) and adult T-cell
leukemia/lymphoma; and human papilloma virus (HPV) and cervical cancer; central

20  nervous system cancers (CNS) such as primary brain tumor, which includes gliomas
(astrocytoma, anaplastic astrocytoma, or glioblastoma multiforme), Oligodendroglioma,
Ependymoma, Meningioma, Lymphoma, Schwannoma, and Medulloblastoma; peripheral
nervous system (PNS) cancers such as acoustic neuromas and malignant peripheral nerve
sheath tumor (MPNST) including neurofibromas and schwannomas, malignant fibrous

25  cytoma, malignant fibrous histiocytoma, malignant meningioma, malignant mesothelioma,
and malignant mixed Miillerian tumor; oral cavity and oropharyngeal cancer such as,
hypopharyngeal cancer, laryngeal cancer, nasopharyngeal cancer, and oropharyngeal
cancer; stomach cancer such as lymphomas, gastric stromal tumors, and carcinoid tumors;
testicular cancer such as germ cell tumors (GCTs), which include seminomas and

30  nonseminomas, and gonadal stromal tumors, which include Leydig cell tumors and Sertoli
cell tumors; thymus cancer such as to thymomas, thymic carcinomas, Hodgkin disease, non-

Hodgkin lymphomas carcinoids or carcinoid tumors; rectal cancer; and colon cancer.
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3-(5-nethyl -1, 3, 4- oxadi azol ) phenyl F 101 (a-c)

3-(5-nethyl-1, 3, 4-thi adi azol ) phenyl d 102 (a-c)
w@2q0SAzeehy1- 1, 3, 4-t hi adi azol ) phenyl F 103 (a-BJT/US2009/040538

3-am di nyl - phenyl d 104 (a-c) 3-amdinyl-phenyl F 105

(a-c) 3-(1Htetrazolyl)phenyl d 106 (a-c)

3-(1Htetrazol yl ) phenyl F 107 (a-c) 4-acetam do-phenyl

C 108 (a-c) 4-acetam do-phenyl F 109 (a-c)

3- Cl1- 4-[ (N-nor phol i nyl car bonyl ) am nol phenyl d 110

(a-c) 3-Cl-4-RN norpholinyl carbonyl) am nol phenyl F

111 (a-c) 3-Cl-4-[(N-pyrrolidinylcarbonyl)

am no] phenyl d 112 (a-c)

3-Cl-4-[ (N-pyrrolidinyl carbonyl)

Kits

[00256] The compounds, compositions and methods described herein provide kits for
the treatment of disorders, such as the ones described herein. These kits comprise a
compound, compounds or compositions described herein in a container and, optionally,

5  instructions teaching the use of the kit according to the various methods and approaches
described herein. Such kits may also include information, such as scientific literature
references, package insert materials, clinical trial results, and/or summaries of these and the
like, which indicate or establish the activities and/or advantages of the composition, and/or
which describe dosing, administration, side effects, drug interactions, or other information

10 useful to the health care provider.. Such information may be based on the results of various
studies, for example, studies using experimental animals involving in vivo models and
studies based on human clinical trials. Kits described herein can be provided, marketed
and/or promoted to health providers, including physicians, nurses, pharmacists, formulary
officials, and the like. Kits may also, in some embodiments, be marketed directly to the

15 consumer.

[00257] The compounds described herein can be utilized for diagnostics and as
research reagents. For example, the compounds described herein, either alone or in
combination with other compounds, may be useful as tools in differential and/or

20  combinatorial analyses to elucidate expression patterns of genes expressed within cells and
tissues. As one non-limiting example, expression patterns within cells or tissues treated with
one or more compounds are compared to control cells or tissues not treated with compounds
and the patterns produced are analyzed for differential levels of gene expression as they
pertain, for example, to disease association, signaling pathway, cellular localization,

25  expression level, size, structure or function of the genes examined. These analyses can be
performed on stimulated or unstimulated cells and in the presence or absence of other
compounds which affect expression patterns.

[00258] Besides being useful for human treatment, the compounds and formulations
of the present invention are also useful for veterinary treatment of companion animals (eg

30  dogs, cats), exotic animals and farm animals (eg horses), including mammals, rodents, and
the like.

[00259] The examples and preparations provided below further illustrate and
exemplify the compounds of the present invention and methods of preparing such
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am no] phenyl F  Conpound # G= R d, Ari, or Ar2 X 113
(a-e) 3,5-dinethylisoxazolyl d 114 (a-c)

wW@2®9d2as hyl i soxazol yl F 115 (a-e) PCT/US2009/040538
4- (N- nor phol i nyl sul fonyl ) phenyl C 116 (a-e)
4- (N-moi phol i nyl sul fonyl ) phenyl F 117 (a-e) 3-F-benzyl
C 118 (a-e) 3-F-benzyl F 119 (a-e) 4-F-benzyl d 120
(a-e) 4-F-benzyl F 121 (a-e) 3-F-phenyl-ethyl C 122
(a-e) 3-F-phenyl-ethyl F 123 (a-e) 4-F-phenyl -ethyl

compounds. It is to be understood that the scope of the present invention is not limited in

any way by the scope of the following examples and preparations.

EXAMPLES
[00260] General procedures for the synthesis of sulfonamides
5 Procedure A: To a solution of the amine (1 eq) in anhydrous dichloromethane (3 mL/
mmole) was added anhydrous triethylamine (5 eq). To this solution was added the sulfonyl
chloride (1 eq) and the solution was stirred at room temperature for 16 h. The solvent was
evaporated and the residue was purified by flash column chromatography on silica.
Procedure B: To a stirred solution of the amine (1 eq) in anhydrous pyridine (Sml/mmole)

10 was added the sulfonyl chloride (1 - 5 eq). The reaction mixture was stirred at 40 °C for 48
hours. The reaction mixture was partitioned with water and EtOAc. The organic layer was
washed with brine, dried (MGSO,) and concentrated under reduced pressure. The residue
was purified by flash column chromatography on silica.

Procedure C: Substitution of the iodo-atom:

15 A suspension containing 1 eq. aryl iodide, 1.5 equiv. of the boronic acid or boronic ester,
0.25 eq. PdCly(dppf) x DCM and 10 eq. anhydrous K,CO; powder in a deoxygenated
mixture of dioxane and water (3:1) was heated in a microwave reactor for 60 min at 115 °C.
It was extracted using aq. NH4Cl / THF, and the organic fraction was dried using Na,SOs.
The crude reaction products were purified using flash-column chromatography (Si, EtOAc /

20  Hexanes, or CHCl; / MeOH). Yields: 20-40%.

Procedure D: Synthesis of N-(3,4-difluoro-2-(2-fluoro-4-iodophenylamino)phenyl)-2-
(alkylamino)ethanesulfonamide:

2-Chloro-ethanesulfonyl chloride (0.1 ml, 1 mmol) was added to a solution of 5,6-difluoro-
N'-(2-flucro-4-iodophenyl)benzene-1,2-diamine (0.364 g, 1 mmol) and triethylamine (0.28

25 ml, 2 mmol) in CH,Cl; (5 ml) and the reaction mixture was stirred at room temperature for
16h. Then it’s treated with an excess amine (10 eq) either in solution or as a neat liquid. The
reaction mixture stirred at room temperature for additional 6h. The reaction mixture diluted
with CH;Cl; (10 ml) and water (10 ml). The organic layer was sequentially washed with dil.
HC1 (2x20 ml, 2N) and saturated NaHCO; (2x10 ml) solution. Then the CH,Cl, layer dried

30 (MgSO,) and evaporated to obtain the crude product. The impure product was purified
under preparative HPLC conditions to obtain the pure products in 50-60 % yield.
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A 124 (a-e) 4-F-phenyl-ethyl F 125 (a-e) 8-quinolinyl
a 126 (a-e) 8-quinolinyl F 127 (a-e) 2-thienyl O 128
W@ 2008129246 hi enyl F 129 (a-c) 2, 3-di-Cl-t hi en- 5PgI/USL009/040538
130 (a-c) 2,3-di-Cl-thien-5-y1 F 131 (a-c) 1,3,5
trinmethyl-1H pyrazolyl d 132 (a-c) 1,3,5
trinmethyl-1H pyrazolyl F 133 (a-c)
1, 3-di met hyl-5-Cl- 1H pyrazolyl C 134 (a-c)
3-di met hyl-5-Cl- 1H pyrazolyl F 135 (a-c)
met hyl - 3- CF3- 1H pyrazol -4-y1 O 136 (a-c)
nmet hyl - 3- CF3- 1H- pyrazol -4-y1 F

1,
1
1

Example 1
[00261] N-(3,4-difluoro-2-(2-fluoro-4-
iodophenylamino)phenyl)methanesulfonamide:

Step A: 2.3-Difluoro-N-(2-fluoro-4-iodophenyl)-6-nitroaniline:

NO, H F
(:ENQ
F {
5 F

[00262] To a solution of 2-fluoro-4-iodoaniline (11.40 g, 47 mmol) in 100 ml
anhydrous THF at 0°C, 47 ml of 2 1M solution of LHMDS in THF (47 mmol) was added
dropwise. The color of the solution turned dark purple. The solution was transferred via
cannula to a dropping funnel, and the solution {containing the amine free base) was added in
10  small portions to a solution of 2,3,4-trifluoronitrobenzene (8.321 g, 47.0 mmol) in
anhydrous THF (50 ml) at 0°C. After completion of addition the mixture was stirred under
argon at room temperature for 15 hours. The volume of the solvent was reduced, followed
by extraction using ethyl acetate and brine. The organic layer was dried over sodium
sulfate, the solvent was removed, and the obtained dark oil was purified by flash
15  chromatography (EtOAc / hexane 1:5, R¢= 0.58) yielding the crude product, which became
a brown solid upon drying in vacuo (vield: 6.23 g, 33.6%): m/z =393 [M-1] .
Step B: 5,6-Difluoro-N1-(2-fluoro-4-iodophenyl)benzene-1,2-diamine:

NH; n F
F i ~
F
To a solution of nitro-diarylamine (6.23 g, 15.8 mmol) in 300 ml ethanol was added

20  iron powder (13.74 g, 246 mmol) and ammonium chloride (13.59 g, 254 mmol) and the
mixture was heated with stirring at 100°C oil bath temperature for 14 hours. It was filtered

and the residue washed two times with ethanol. The ethanol was removed in vacuo, and the
residue was extracted using ethyl acetate / 1M NaOH solution. During the extraction, more
precipitate was formed which was filtered and discarded. The combined organic layers

25  were washed with brine and dried over sodium sulfate. The solvent was removed, and the
crude product was recrystallized from CHCI; / hexane (1:50). The product was obtained as
brown needles (2.094 g, 66%,), R¢ = 0.44 (EtOAc / Hex 1:3), '"H-NMR (500 MHz, CDCL),
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137 (a-c) 2-acetam do-4-nethyl-thiazol-5-y1 G 138

(a-c) 2-acetam do-4-nethyl-thiazol-5-y1 F 139 (a-c)
wWQ@2eb9deares hyl -t hi azol -5-y1 A 140 (a-e) PCT/US2009/040538

2,4-di net hyl -thi azol -5-y1 F 141 (a-e)

1, 2-di met hyl-1Hi m dazol -4-y1 O 142 (a-c)

1, 2-di methyl-1H i m dazol -4-y1 F 143 (a-c)

1- (2- hydroxyet hyl) cycl opropyl F 144 (a-c)

1- (3- hydroxypropyl) cyclopropyl F 145 (a-c)

1- (2, 3-di hydroxypropyl) cycl opropyl F 146 (a-e)

1- (3, 4-di hydroxybutyl) cycl opropyl F 147 (a-c)

1- (2, 3-di hydroxypropyl) cyclobutyl F Synthetic

Procedures 1001631l n anot her aspect, nethods for

synt hesi zi ng the conpounds described herein are

pr ovi setho-78%dd Uhe= B g d+ e, 3.25- 128 @, IBohBo Made7dexer | bed

hﬁr ei IH,¢a9HA)6 51638 G, iy, 6t2hf,§%’ 1@&{%&%3{;&&&2@3@@ ow.

The p . EX - bel ow are intended to

iIIus??gﬁgfiﬁgggfgg?ﬁgggmmgkither t he procedures nor

the exanpl &s s strued as limting the

' henvia HSARAMISHRMEYYnds descri bed herei n may
al so be synthesized us{ standard synthetic
techni ques known to t Of ill in the art or using
met hods known in the art~N i nation wth nethods
descri bed herein. In a i 0 sol vents, tenperatures
and ot her reaction condi{i dhs préelsented herein my

vary according to the prhctice and know edge of those
of sklop263]i n tAkperdigatd the general procedure A, 5,6-difluoro-N1-(2-fluoro-4-
iodophenyl)benzene-1,2-diamine was reacted with methanesulfonyl chloride to obtain the
desired product. 'H NMR: (500 MHz, CDCl): = 7.38-7.37 (d, 1H), 7.35-7.34 (m, 1H),
10 7.27-7.26 (m, 1H), 7.20-7.0 (q, 1H), 6.68 (s, 1H, br), 6.15-6.12 (g, 1H), 5.65 (s, 1H, br),
2.95 (s, 3H); m/z = 441 [M-1] .
Example 2
[00264] 2 N-(3.4-difluoro-2-(2-fluoro-4-

iodophenylamino)phenyl)cyclopropanesulfonamide:

A0

st\NH H F
:; :Nﬁ[ij\
F 1
15 F
[00265) According to the general procedure A, 5,6-difluoro-N1-(2-fluoro-4-
iodophenyl)benzene-1,2-diamine was reacted with cyclopropanesulfonyl chloride to obtain
the desired product. "H NMR: (500 MHz, CDCls): § = 7.38-7.37 (d, 1H), 7.35-7.34 (m,

1H), 121-1 1d (m, TH), 7.20-7.0 (q, 1H), 6.68 (s, 1H, br), 6.15-6.12 (q, 1H), 5.65 (s, 1H, br),
20 3.25-3.20 (m, 1H), 2.4-2.3 (m, 2H), 2.0-1.8 (m, 2H); m/z = 467 [M-1] .
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100164] Starting materials for the synthesis of the
conpounds as described herein 5 may be obtai ned from
W@ oveeeei#@l sources, such as Al drich Chenm cal BoI/US2009/040538
(M1l waukee, Ws.), Sigma Chem cal Co. (St. Louis,
Mb.), or the starting materials can be synthesized.
The conpounds descri bed herein, and other rel ated
compounds havi ng different substituents can be
synt hesi zed using techniques and materials known to
those of skill in the art, such as described, for
exanpl e, in March, ADVANCED ORGANI C CHEM STRY 4t h Ed.
(Wley 1992); 10 Carey and Sundberg, ADVANCED ORGANI C
CHEM STRY 4th Ed., Vols. A and B (Pl enum 2000, 2001),
and Green and WIt, PROTECTIVE GROUPS | N ORGANI C
SYNTHESI Sxa@ipleBd. , (Wl ey 1999) (all of which are
i ncor pegsdit €d Ny 4-difbR1 R Muro lt-badph@|kmiRiPhdnfiRtopane2-Cener al
met hogds,. f.Qfs..t he preparation of conpound as discl osed
herei n may Be derived from known reactions in the
field, and the reactioispomay be nodified by the use of
appropriate reagents ,@5 comdltlons as woul d be

recogni zed by the skil s- for the introduction

of the various nDieties the formul ae as
eFt ol | ow ng synthetic

ormati on of Coval ent

provi ded herein. As a gu
nmet hods may be utilized.
Li nak aﬁ@z%n by R&@&L tQtHe gQJem%BceEJre%E £8RBLNE z%JrJ?h a
gl : c rﬂe)% h}l gbellljzglmle |}f 10&151:}9 IW(B.)Slﬁeél(Qg 61%1 1Togcpglsuﬁ’onhl cl%onge to 0% elhn can
nucl ee‘fﬂﬁi‘ roduct tYef‘df BmPnel FpME FAraP = §1%0dp e HP 735-
subst 7-#eeilsT-27TREmt ) -&5- 198 (a0 Jerioite)] 658 ' Exarf3t-6 ¥ of
Coval ey, 44 1slEa)gas sancthnPr3eser (®.0HE1.38h8T @6f, /=1 .2 Bi)Snz =
selechoemgxanpl es of coval ent |inkages and precursor
functiongl,,gr.Qups which yield and can be used as
gui dance to&a d the va el ectrophi | es and
nucl e8P es Nttt |‘2o‘?1‘§"*$\/’8?*’f’e£8’r“8“°”’§88’tﬂ“§'6r
f unct puepamideyr oups are shown as el ectrophilic groups
and nucl eophilic groups~&val ent Linkage Product
El ectrophil e Nucl eophi | e”Clitbgxafrii des Activated esters
Am nes/ ani | i nes Car boxam ges azi des
Am nes/ ani | i nes Car boxam ¢ Al hal i des
Am nes/anilines Esters Acy h5l| es' Al cohol s/ phenol s
Esters Acyl nitriles Al cohbls/phenols Am nes/anilines
Carbologlldes Afentihg thihg gerjefalgpmocedurey, hedflugp-Yeiifigheosst-
Am ne sAogirbylybetres-1,bfichiig asi@ged Altchebhitylghigyl iloriledd i€ Ge
Hy dr agdsiR@siodbex ividRISs5%. 'H-NMR (500 MHz, CDCl): = 7.50-7.43 (m, 1H), 7.35-

7.34 (m, 1H), 7.27-7.26 (m, 1H), 7.15-7.09 (q, 1H, J= 1.6 Hz), 6.62 (s, 1H, br), 6.22-6.18

(g, 1H, J= 1.5 Hz)s 5.65 (3, 1H, br), 3.06-3.031 (t, 2H, J = 1.4 Hz), 1.75-1.71 (m, 2H), 1.38-

20 1.36 (m, 2H), 0.87-0.86 (t, 3H, J= 1.3 Hz); mz = 483 [M-1] .

Example 5
[00270} N-(3,4-difluoro-2-(2-fluoro-4-iodophenylamino)phenyl)-2,2,2-trifluoro

ethane sulfonamide:
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Al dehydes or ket ones Hydroxyl am nes Al kyl am nes

Al kyl halides Am nes/anilines Esters Al kyl halides
w@2200b0292ké ¢ aci ds Thi oet hers Al kyl hal i des ThiBCEUS2009/040538

Et hers Al cyl halides Al cohol s/ phenols Thioethers

Al kyl sulfonates Thiols Esters Al kyl sulfonates

Car boxylic acids Al cohol s/ phenol s Ethers Al kyl

sul fonates Esters Anhydrides Al cohol s/ phenol s

Car boxam des Anhydri des Am nes/anilines Thi ophenol s

Aryl halides Thiols Aryl amnes Aryl halides Am nes

Thi oet hers

(¢}
Nl
FsC 0”S:NH F

S,

[00271] According to the general procedure A, 5,6-difluoro-N1-(2-fluoro-4-
iodophenyl)benzene-1,2-diamine was reacted with 1,1,1-trifluoroethylsulfonyl chloride to
obtain the desired product. Yield: 28%. m/z =509 [M-1] .

5 Example 6
[00272] N-(3,4-difluoro-2-(2-fluoro-4-iodophenylamino)phenyl)butane-2-

sulfonaniide:

Lp
Q’/gNH H F
L
F t
F

[00273] According to the general procedure A, 5,6-difluoro-N1-(2-fluoro-4-

10 iodophenyl)benzene-1,2-diamine was reacted with sec-butylsulfony! chloride to obtain the
desired product. Yield: 22%. "H-NMR (500 MHz, MeOH[d4]): = 7.60-7.40 (m, 3H),
7.18-7.00 (q, 1H), 6.55-6.45 (m, 1H), 3.55-3.50 (m, 1H), 2.20-2.00 (m, 1H), 1.80-1.60 (m,
1H), 1.43-1.40 (d, 3H), 1.06-1.04 (t, 3H); m/z = 483 [M-1] .

Example 7
15 [00274] N-(3,4-difluoro-2~(2-fluoro-4-iodophenylamino)phenyl)-N-methyl

cyclopropane sulfonamide:
A_p
o,ﬁN/ , F
F i

[00275) To a solution of N-(3,4-difluoro-2-(2-fluoro-4-
iodophenylamino)phenyl)cyclopropane-sutfonamide (see Example 2) (283.9 mg, 0.61
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Aziridines Thiols Boronate esters Boronates d ycols

Car boxam des Carboxylic acids Am nes/anilines Esters
w@2200b0292ké ¢ aci ds Al cohol s Hydrazi nes Hydrazi deGI/US2009/040538

Carboxylic acids N-acylureas or Anhydrides

Car bodi i m des Carboxylic acids Esters D azoal kanes

Carboxylic acids Thiols Thioethers Epoi ddes

Thi oet hers Hal oacet ami des Thi ol s Anmotri azi nes

Hal ot ri azi nes Amines/anilines Triazinyl ethers

Hal ot ri azi nes Al cohol s/ phenols Am dines Imdo esters

Am nes/anilines Ureas |socyanates Am nes/anilines

mmol) in 3 ml anhydrous THF was added at -78°C a IM solution of LHMDS (0.6 ml, 0.6
mol) and the solution was stirred for 10 min at this temperature. Then, methyl iodide (0.8
ml, 1.824 g, 12.9 mmol) was added and the mixture was warmed to room temperature and
stirred for 7 h. The solvent was removed and the residue extracted using EtOAc and brine.

5 The organic fractions were dried using Na,SO4 and the solvent was removed. The obtained
crude product was purified using flash-column chromatography (Si, EtOAc/Hexanes 1:2, Rs
=0.45). Yield: 205 mg, 70%). 'H-NMR (500 MHz, CDCL): § = 7.41-7.39 (d, 1H, J= 10
Hz), 7.30-7.29 (d, 1H, J = 8.0 Hz), 7.23-7.20 (m, 1H)}, 6.98-6.93 (q, 1H, J = 8.5 Hz), 6.60 (s,
1H, br), 6.51-6.47 (m, 1H), 3.23 (s, 3H), 2.46-2.42 (m, 1H), 1.19-1.16 (m, 2H), 1.04-1.02

10 (m, 2H); m/z = 481 [M-1] .

Example 8
[00276] 1-Chloro-N-(3,4-difluoro-2-(2-fluoro-4-iedophenylamino)phenyl)
methane sulfonamide:
Cl
k/sz,o
o "NH F

¥
F FT:EIH

15 [00277] According to the general procedure A, 5,6-diflucro-N1-(2-fluoro-4-
iodophenyl)benzene-1,2-diamine was reacted with chloromethanesulfonyl chloride to obtain
the desired product, m/z = 475 [M-1] .
Example 9
[00278] N-(3,4-diftuoro-2-(2-fluoro-4-iodophenylamino)phenyl)-2-
20  methylpropane-2-sulfonamide:

9
:ﬁ/ng q F

; :F i |
[00279] According to the general procedure B, 5,6-difluoro-N1-(2-fluoro-4-

iodophenyl)benzene-1,2-diamine was reacted with 2-methylpropane-2-sulfonyl chloride
(synthesized according to the literature procedure) to obtain the desired product. 'H NMR
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Ur et hanes | socyanates Al cohol s/ phenol s Thi our eas

| sot hi ocyanat es Am nes/anilines Thi oethers Ml ei m des
wabioohz2Rhosphite esters Phosphoram dites Al cob@l/8S2009/040538

Silyl ethers Silyl halides Al cohols Al kyl am nes

Sul fonate esters Am nes/anilines Thioethers Sul fonate

esters Thiols Esters Sul fonate esters Carboxylic acids

Et hers Sul fonate esters Al cohols Sul fonam des Sul f onyl

hal i des Am nes/anilines Sulfonate esters Sul fonyl

hal i des Phenol s/ al cohol s Exanpl es of Coval ent

Li nkages and Precursors Thereof Use of Protecting

Groups 100166]In the reactions described, it may be

necessary to protect reactive functional groups, for

exanpl e hydroxy, am no, imno, thio or carboxy groups,

wher eGbdvasacTs:Bs E50 (e ) 7asl(dd, n= tdwe1ofsiHR al), 708 e It),7.1¢ O

avoi dh,heb.s & WMaNiLeisRAL, bgoc‘ekaafj;mnn; , Bdld e A3t 0NS .

Pr ot e?xb's@%&@&&%h o 1509 L or all

reactive noi et| es an preve t lch groups from
particip n chem caI reactions until the

pr ot e®P3Ue gNdifdiflugrogefsored. | n sone enbodi nents, each
pr ot edddpheeylguio)piznyDeychoemovalfingniey a di f f er ent neans.

Protective groups 0
g NH ﬁ F
i :F i M|
F
{00281} According to the general procedure B, 5,6-difluoro-N1-(2-fluoro-4-

iodophenyl)benzene-1,2-diamine was reacted with cyclopentanesulfonyl chloride to obtain
10 the desired product 'H NMR (300 MHz, CDCl3): 6 7.42 (dd, J=2.1 & 10.5 Hz, 1H), 7.36
(ddd, J=2.4, 4.8, & 9.3 Hz, 1H), 7.25 (m, 2H), 7.10 (dd, /= 9.6 & 17.7 Hz, 1H), 6.67 (br s,
D,0 exchangeable, 1H), 6.20 (dt, /= 1.5, 8.4 & 17.4 Hz, 1H), 3.53 (p, 1H), 1.80 (m, 8H);
m/z =495 [M-1] .
Example 11
15 [00282] N-(3,4-difluoro-2-(2-fluoro-4-
iodophenylamino)phenyl)cyclohexanesulfonamide:

n NH

ﬂ;ffl

[00283] According to the general procedure B, 5,6-diftuoro-N1-(2-fluoro-4-
iodophenyl)benzene-1,2-diamine was reacted with cyclohexanesulfonyl chloride to obtain

20  the desired product. "H NMR (300 MHz, CDCL): 6 7.43 (dd, J= 1.5 & 10.2 Hz, 1H), 7.37
(ddd, J=2.4,4.8 & 9.6 Hz, 1H), 7.27 (m, 1H), 7.11 (dd, J=9.3 & 18.0 Hz, 1H), 6.64 (brs,
1H), 6.18 (dt,J= 1.5, 9.0 & 17.4 Hz, 1H), 5.63 (br s, 1H), 2.95 (triplet of triplet, 2.10-1.16
(m, 10H); m/z = 509 [M-1] .
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that are cleaved under totally disparate reaction
conditions fulfill the requirenent of differentia

WO 2090120246 Pr ot ecti ve groups can be renoved by BCI/U$2009/040538
base, and hydrogenol ysis. G oups such as trityl,
di met hoxytrityl, acetal and t-butyldinmethylsilyl are
acid labile and nay be used to protect carboxy and
hydroxy reactive noieties in the presence of amno 5
groups protected with Cbz groups, which are renovabl e
by hydrogenol ysis, and Fnoc groups, which are base
| abil e. Carboxylic acid and hydroxy reactive noieties
may be bl ocked with base | abile groups such as, but
not limted to, nethyl, ethyl, and acetyl in the
presence of am nes bl ocked with acid |abile groups
such as texibwleyt carbamate or with carbamates that are

both @eiss]l and-QedMoshadAusroRitiophitGintoyphinpAl | Y
re”DVﬁ.E{Lﬁcyclo},Q LQ@&QZJ.:S@I boxyl ic acid and hydroxy

reactive e §§3q9 2 so blocked with

hydr ol yt i SR 3RS S €tive groups such as the
benzyl group, while anbge\ghqyps capabl e of hydrogen
bondi ng with acids may be bP@glged with base |abile
groups such as Fnoc. Carboxylic acid reactive noieties
may b#038510t e dtiethglaryse (28 g 908 meplpm CH-0l §¢ mi]phaeslopvytaddpd to an

C OITP O kA6l edaGuti@MoL3hlodo 1 ipPEhndEsnilickloridd 6.6k, D@Yhmamasd he

bl 0Ck Gihndbi1§ 4g, 4% Gl in ¥RICY pERTRNARR wasaonefrugatf@w e

gr OUP%D&%Qm??wmm%ﬂ%%&@%éé&?{;%&'slﬂc andaned ﬁ%%c?r' LSting

anlnoﬁgroup { e silyl
carba ot w2 ATEETORPTS P PrsRRrd GO G eotiph™ Gt °WRful in
t hen gl el yhichaes vepd opthraexrapstion wighpusfughenpirifieption dups

Si NCeNMREDCHY ¥ (e 85 B4, 3t 1e4 (sereel, 280 h72limingtAbs @sfuent | y

r enov eeinth Y HEL7A L = 69 H),368 €/ €ai 1), Y. 8BS - Ok, 28X anpl e, an
al 1yl - bl aglead gal Dax¥bahesusiah:d can be deprotected with
a 20 Pd-catal yze reactlon In the presence of acid

| abil e t-butyl carbanmat base-labile acetate am ne
protecting groups. Yet ano ge formof protecting
group is aresinto mhlch0a|c§npound or internediate
mays be attached. As |ong as e residue is attached to
t he r @eise), t I3aiktiods b Ghtj1 3-Erdvko-1gioRARIfnSe @b kB ehmaids &ANNOt

react Tk @fbﬁtﬁlllﬂ%ﬁﬁdi ol B BE) smeﬁtpﬂwmfﬂnamxeug%ae@aal
gr oupTﬂ-Il*S 15@V | undern ogr & Ct here She%o ugwnw%s-lai)r theCt ! pg or

blockln%r%1 %@

A WL R —
pr 8t e fregidgrip withPHaQk (350 ot T dxieadt wehorspdwish Vatspang f

t echnitgdi@sSQypl svap@did @ stvortidresirgipedibti(en 2,0§.22p) indhest | NQ
gr oup uredisid astplljellow oIEWEENY &ds usdd 6 nEkE%H Wikhb e flrtedpudBta@NE and

Wit s, NiZk @boNG A1, F0oMP$- an%gaw(& 21%\9/%@%%‘1)51 sk, Ed.

John

Koci en kl&w3m§?§§45®%y&§% |ene "Verl ag, New York,
NY? 1994, sﬂ%?%ﬁ¥1¥4¥%4¥ﬁ§?ﬁ€@§ﬁ¥ﬁ herein by reference
in their entirety. Nhkln%;%onpounds of formula I
[00171] Conpounds of this ention can be nade by a
vari ety of nethods. The Ohkﬂﬁﬁdures bel ow are
intended to illustrate those nethods, and the exanpl es
given are 10 intended to illustrate t he scope of this
i nvention. Neither the meeh® not the exanpl es shoul d
be construed as limting the invention in any way.
[00172] Schene L The preparation of conmpound of formula
VI is outlined bel ow protection Page 97 of 230 VI



WO 2009/ 129246PCT/ US2009/ 040538 [00173] Schene | above
illustrates a nmethod for making the sul fonam de
waleeomzisves of formula VI. 1,2 Diami ne deri vaR@mEs2009/040538
(formula I'V) can be easily prepared in two steps from
the desired nitro derivatives (formula I). Conpounds
of formula IV can be reacted 5 with the sul fonyl
chl oride derivatives (fornula V, see next schene) to
formthe desired sul fonam de. Alternatively, the 1,2
di am ne derivatives IV can be protected to for an
uni dazol i done (formula VII), before being reacted with
the correspondi ng sul fonyl chloride. Deprotection of
the 1,2 diamne VIII under basic conditions provided
the desired material VI. 10 [00174] Scheme K. The
gener gbasfiout &o i wlukl it FRE1 cKlofihagealnk (0f, 5.spadaan alraf @y nul a
Vo L0 ARheGRRER 3 54m 300N 3. E}@Wﬁmmlcﬁmﬁ@ kers@f the
prepag %t ! go {mﬁ Qﬂ%pk%xlf mmutes‘lie'Qy(b 721$ lrllg wa?ad(a:g:aongpound

XX can BS1 78
convePf@Hm?B“FHE“ﬁHPﬂg%?ﬁﬂ???WFd?PPmﬁﬂﬁgbgﬁﬁﬂ?hof t he
salt eroptedymienrodugss prysmeprg the fesidg eptrected pygth Gy (Rod gD The

C OIP O entrakswas hsHadwith woerglrid PS04 int evipprrataic The residne W pysifidpar e
UuNi QU evesstitbafg Brydmat6drdpig iidhakls: 1dAe GHt1) ¥ Biaitike@tled frifadt togel 1 N
the exnpegl, E{E‘%'EJkﬁ‘lLss e G Y300 Mz, C§QD% 0B 2h), . 95'{hJe sgener al

route t%ﬂ {hﬁé1§3§%prﬂaéﬂﬁtfg€qeggﬁ Lgrnu a Xl is

out | i né

200@/1292%@? ' 98] Schemre HI above
illustrates the preparati of sul fonam de derivatives
of general fornmula X I1I. gg; “@xanpl e, these conpounds

can be easily obtained by Peémcting the conpound Vi

Wi th roni.c .aci adi ym c yst under
Suzuk ?}“’%% ndi t1BHE° gb%ﬁ’?&e%etﬁy\f%‘?ﬁ%m uHWate @%8% 7t o

synt h&$peasgirsatit 9P+ srarmep &IDMF:‘ésr‘?HdeamR‘l Grd ‘Ivagre%idl i nes
5 Schénish.| The volatikd $& v Berkied topbthid thertydpsedfofate (O 48z rqpeptitative) he

pr epakkithiwed iridfundsthchudnesicae 16l eThe et pras@Swadiised in the ng@NET Al
form Leacnmﬂmirtlaehewu@e/clmo§ ud {0 @eoinele, ook Wie d, 5 d38Rched
with gggE 2&8[59 1 derl vatives of general fornulas
XV. Furt f qunds offormula I |soners of
conpounds® ? @%#Wﬁ*ﬁmgLfg%%¥$%?#he conmpounds descri bed
herein may exi st as geonetAjc isoners. The 15
conmpounds descri bed hereinO |9 possess one or nore
doubl e bonds. The conpounds ¢resented herein include

al |y, Cggaseyt I ANSerutdYdt po@EHm!n 1 méﬂl &Q%ﬁn&ﬁ)me @hg ggusammen
(Z) I SOWF ony ilorY&eLmP PI Oﬁs ops, vta?% uxeq 6619fom6ﬂ(tTHr €s

t heredf - SOnE &xI'st_as

t aut off¥iks W%@de@ﬁﬁ%ﬂ&“%%?m% e’ﬁe’%‘rﬁ C’rlzﬁla CoEe al |l
possi Bheextachyrs areed withpwfaterfdripd (MERO.) find pvangiziado ebin the ¢rige d

her ei Brodudt Bsyello© gpOY sidBickles GediidiRAextveicth RithoBMtHE0SSESS one
or opeisGIr al 20 centers and each center may exist in
the R or S configuration. The conpounds descri bed
herein include all diastereoneric, enantioneric, and
epineric forns as well as the correspondi ng m xtures
thereof. In additional enbodi ments of the conpounds
and met hods provi ded herein, mxtures of enantiomers
and/ or di astereoisoners, resulting froma single
preparative step, conbi nagionz or i nterconversion may
al so be useful for the applications 25 descri bed
herei n. The conpounds descri bed herein can be prepared
as their individual stereoisonmers by reacting a
racem c m xture of the conpound with an optically
active resolving agent to forma pair of

di ast ereoi someri ¢ conpounds, separating the

di astereoners and recovering the optically pure
enantioners. Resolution of enantioners can be carried
out using coval ent diastereoneric derivatives of the
conpounds descri bed herein, or dissociable conpl exes
may be used (e 9., crystalllne dlastensonerlc salts)

-~ . L, I L Y 1 oy o




respectively. Conpounds descri bed herein,
phar maceutical ly acceptable salts, thereof which

W@ wwara4é he af orenmenti oned i sotopes and/ or ot PEF/US2009/040538
I sotopes of other atons are within the scope of this
invention. Certain isotopically-Ilabel ed conpounds of
formula I, for exanple 25 those into which radi oactive
i sotopes such as 3H and 14C are incorporated, are
useful in drug and/or substrate tissue distribution
assays. Tritiated, i. e., 3H and carbon-14, i. e.,
14C, isotopes are often easily prepared and
detectabilited. Further, substitution with heavier
i sotopes such as deuterium i. e., 2H, can afford
certain therapeutic advantages resulting from greater

met abol i Csegptralislidinyoro-@ucBX aaRheydmBeRased i N Vi vo

hal f - LidRyRbroadWEEEndPsage 30 requirenents and,
hence, may be desirable in some circunstances.

| sotopically Iabeled gpounds and pharmaceutically

acceptabl e salts the general |y be prepared by
carryi ng out procedures i Hed herein, by
substituting a readily § | ah |sotop|cally | abel ed
reagent for a non-isotopica¥Fl abel ed reagent WO
2009/ 129246PCT/ US2009/ 046538 [ 00180] The conpounds
descri bed herein may be | abel ed by ot her neans,

i ncl ud®a9y, buiccondiog to thé geictalpebeethine B, §.hdifluprg N1-Gffluqedsk onophor es
or f| wopRsORRkneTDdibike@Ss realddd MtLIPheES RRFbpadeinayl@lorido I
cheni koummessaawua bahtm doandasEey s 1.odd M 136a8pEabI e
sal ts g 739@5&’9121‘7'43539% QAR b= oﬁ?l%& M 32

oo R R i oo

of conp
di sor éé%m)l@d?(d‘éka?ﬁﬁ@mt%m{zm‘ﬁéﬂ‘ﬂF]on provi des for
netthods ofxampledit i Nng di seases, by adm ni stering

phar mpesyt i C k3 ydifeHe- mmoa.a@h&aamo)pﬁaﬂpnunds of
fornumgmhmmﬁgﬁ,pﬁ@ﬁﬂﬁg@u&hﬁﬁkly acceptabl e salts of

conpoundsg, %gqpyg gan be adm ni stered as
pharnaceut?ca‘lconpo SRS, 10 [ 00182] Thus, the

conmpounds descri bed haﬁgﬁgoggn\pe prepared as
pharmaceutically accept salts formed when an
aci di c proton present |n the parent conpound either is

repd apenz1by &ydbpombesul i chidi@d (s £363MI, FoqPids kol it an rret al
Ic ggr . ?,ﬁes@duls@ 2b 8 thSRIchoR mix4 waSQJolse@a@ 1R TR, ﬁcﬂ At sﬁlgn o e
6§ was sltow é ggrB%lse Tge nflx%n'e wa.% SE WI§I favarmeu at room

can aPmo ree acrd form of
t he c&ﬂ’ﬁf@ﬁ‘ﬁﬁ‘@ s“d'?é’&‘“l"i‘gb ﬁ‘ FP@’F‘%T"*ﬁ”W"’f"dmd&r et retet i cal |y
15 ac Sepriitgvhiteistid vy displeed b CHEr Ghevismicpasseras Washedwifidi ng,
buto neterbiinghrkd didd (MaS@ G@cicentrdEABRBe B diCh.8 §34.2inbANG).ani ne,
di et hanokesto M, chei)Blpan) a2 @eim), 5 FARES)) 4 R em), 1.5
N-nEthMbﬁJHﬁ@ﬁbﬁﬁgﬂgﬁg the |ike and inorgani c bases
such as al um num hydr oxi de, cal ci um hydroxi de,

pot assi um hydr oxi de, sodi um carbonate, sodi um
hydroxi de, and the like. In addition, the salt forns
of the disclosed conpounds can be prepared using salts
of the starting materials or 20 internedi ates.

[ 00183] Furt her, the conpounds described herein can be
prepared as phar maceut i cakeheyorzpccept abl e salts forned
by reacting the free base formof the conpound with a
pharmaceutically acceptabl e i norganic or organic acid,
including, but not Iimted to, inorganic acids such as
hydrochl oric acid, hydrobrom c acid, sulfuric acid,
nitric acid, 25 phosphoric acid nmetaphosphoric acid,
and the like; and organic acids such as acetic acid,
propi oni ¢ acid, hexanoic acid, cyclopentanepropionic
acid, glycolic acid, pyruvic acid, lactic acid,

mal oni ¢ acid, succinic acid, malic acid, maleic acid,
fumaric acid, Qoluenesulfonic acid, tartaric acid,
trlfluoroacetlc aC|d C|tr|c aC|d ben20|c aC|d 3 (4-

I T T T N T ] e ___l 1




i nvention provides nmethods of inhibiting MEK activity
in a mammal by contacting said manmal with an anount
w@Roog/1zawpound descri bed herein sufficient to PeEURINI/ 040538
the activity of MEK in said mammal . In sone
enbodi nents, the invention provides nethods of
inhibiting MEK activity in a human by contacting said
human wi th an anmount of a conmpound 5 described herein
sufficient to inhibit the activity of MEK in said
human. Abnormal cell growth [00186] Al so descri bed
herein are conpounds, pharmaceutical conpositions and
nmet hods for inhibiting abnormal cell growth. In sone
enbodi nents, the abnormal cell growth occurs in a
mammal . Methods for inhibiting abnormal cell growth
conpri se S Bunsi-Mléeropie-elifort | ve amount of a
compound of forrmula I, or pharmaceutical ly
acceptabl e salt, thereof,| wherein abnormal cell growth
is inhibited. Methods Jmpiiti ng abnormal cel |
gromh in a manmal corrprd',f%‘g adm nistering to the
manmal an anount of a conpound of formula I, or a

phar mpe@sjt i Cab h Yre 68 B BhiSprop@dstifonate R0 mmiaiR LN t he
amountg. 1 .0 edsmﬁm%%fmﬁd&%m oSt ns(?s'm ) Sef 1. ﬁvﬁtrkﬁ‘fe in
|nh|b|t| g abno e Q e nanna q

[ 008 P eR B umriod e iget simp rig?

adni nPUE #r BitgnihouspieptempeatzenFhy mlah‘esfwefa evens

f or mukeducdd presgyre apgd thgtsidurergreted with §HICY (1800dke Hicatikebwas aéslted

t her eefth wateldried MBI OR) Atdie@pbrawdl. tTiHe radfdueaadpuitibd oodr silita gel

c hemwﬁnatwt@u%ts ﬁemeveizaz)tohﬁmﬁmammuats 75 D ospRound,

0 LBl b O o SR ST b5 e, b

ef fectlve in Many
chenofﬁg?gﬁéJWTég)'ﬂﬁ %f@%@h??y known in the art and
can be us¥u G petaspnbilideelonopanglsplisnatehe conpounds of the
i nvention. In sone enbodggzg&s, t he chenot her apeutic

Is selected fromthe gro coqglstlng of mtotic
inhibitors, alkylating a anti -netabolites,
|ntercalat|ng antlblotlcs<3d¢omﬁh factor |nh|b|tors

cell Ie i nhi bit 0RQI S

i nhi b ors & d?m”?ﬁﬁv“ éxdmggmmﬁﬁg?wg ?%men 25
hortiro Ad&eassirdios e %é‘g iesl7? ’Hﬂ‘?l)b‘} @ ml)di‘i’d’“‘ﬁ'rﬂolml)&’ﬁd rogens.

[ 0018 8fiyxkdSes 1 dieThe yolatiesavera pvepomtetihabdis thf qde sulfphwteld. 44¢. ng

abnor pwtitat) vhiclgwe0ikled underVa@uni BB SUPBEbr 1610 MR Krhudd brddgct was used

adm NigSde 8 rdGiod WRthdul ¥hFBETRGHn 20 NAIRTRDRL,): §56 @ 18pMRound of
formul g ke 2}19547@294’7?&: ﬂﬁ%%&% 1‘%' d%z @cegptabl e salt,
thereo $n o0 |na ation therapy,
whétein t und, or its salt, is
in conblnatlon with the radgation therapy 30 effective
in inhibiting abnormal ceMN/ggowh or treating the
hyperproliferative disorder;sg{n the mamal . Techni ques
for administering radiati o ©herapy are known in the
art, angdsit heokktieCpotasiue Sallﬁarﬂopbyﬁan&lﬁﬁﬂna{e (.4l B €7.2 mmol),

co nb I ﬁlﬁg}h Mn({e h@ﬁu?m{ DIGIe(g %ﬂs)h‘gg'ef{gﬁ ﬁ k(pC for'l Ehe The volgtlles

adm nistra n this
COWbIﬁW?IOH t ePgﬁvm%gﬁﬁgmgﬁHiéP%?ﬁgﬁé 2(%)émclr“?bed
herein. [00189] The invention also relates to a nethod
of and to a pharnaceuti cak¢onposition of inhibiting
abnormal cell growmh in a mammal which conprises an
anmount of 5 a conpound of fornmula I, or a
pharmaceutically acceptable salt thereof, or an

i sotopically- |abel ed derivative thereof, and an
amount of one or nore substances selected from

ant i angi ogenesi s agents, signal transduction
inhibitors, and antiproliferative agents.

[ 00190] Ant i - angi ogenesi s agents, such as MWP-2
(matrix-metal | oproti enase 2) inhibitors, MW-9
(matrix-metal | oproti enase 9) inhibitors, and COX-11
(cyclooxygenase 10 11) |nh|b|tors can be used in

o o a1 e L
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locally to the area in need of treatnent. This may be
achi eved by, for exanple, but not limted to, |oca

WO pdogaseame duri ng surgery, topical application, PET/HS2009/040538
cream ointnent, 15 injection, catheter, or inplant,
said inplant made, e.g., out of a porous, non-porous,
or gelatinous material, including nenbranes, such as
sialastic nmenbranes, or fibers. The adm nistration can
al so be by direct injection at the site (or forner
site) of a tunor or neoplastic or pre-neoplastic
ti ssue. Those of ordinary skill in the art are
famliar with fornul ati on and adm ni stration
techni ques that can be enployed with the conpounds and
20 nmet hods of the invention, e.g., as discussed in
Good mesiracttslwdshied Wit Rater, Hha (NRISQ) s/ pbrargfi tCahtin BaGidSpradifet

Ther asteyufot,gﬁm GIFICENE wadida with RIS BB in Rk E01TH RGLLN' S,
Phar U“h@% ?E%%“Ceﬁw? %og%%kb&{j)a’ﬂmdfﬂ)

‘ormul dt'i’ons

Publi s
.nc|u88"0%8§%9@att%ﬁt%‘?%P3% prD- parenteral (including
subtutané%@@-ﬁwﬁﬂﬂﬁﬁﬁhﬁﬁlﬁﬂwﬁﬁranuscular i ntravenous,

||||t|_\v|"» pheryy 31 ry), 25
I ntraperitoneal, trans saI transdetmal, rectal and
t opi cal (|nclud|ng buccal, subl i ngual and

i ntraocul ar) adntnlstratupNH
route may depend upon for t he condition and
di sorder of the recipient e | ati ons may
conveniently be presented |In Gnit d sage form and nay
be prepared by any of the hethods well known in the

art ofoophar MaGrdindb the gaRialpadetsurd B) §b-dilero- Nh@-16dep Of
bri nghﬁlﬁmhﬁ&ﬁh&-%@&h&%@&aﬁ%ﬁ aﬁﬁé}@éﬂ%ﬁlﬂal‘?&fmtyhﬁorﬁu bj ect
Rt AR mgmamc d;dtﬂmc? y acceptabl e sal

thereo ) wWith, the carrier which
constltut%? Fipre 4 giflucfpes Bt s. I n
gener dhydoyvprepviicyglopnaganetliselfaaamide: ¢ pr epar ed by uni fornmly
and intimately bringi mg {iHnto association the active
ingredient with |IMMLd\§S? iers or finely divided
solid carriers or both an PNheg, Ff necessary, shaping
the product into the desireged prak.at i on

[ 00194] Formul ati ons suitab f or al adm nistration
may be presented as discreté uhits stich as capsul es,
cachets or tablets each confaining a predeternined

armuntooatl thg Aﬁylaqtt.a&ﬁort naRedient; as a powder or
gr a;’] ﬁogﬁmy?amm%%mglgc&éogr ane srulf?l nala}de (5) %ns |59 1)611(1""}19 agueous

i n-wat er

| | qU| gretirgmeditg-ogife <%118\x:dt5étlm91>rtvefstltsoltet 'qat*FdSOé%l%@% The
act i véstraxdgraggied ritoomygperatirs (.1 fanmol &§Emi, €6lin ) ad bol us,

el ect wadigh mdbureP@StrRd at foliidbberhtibiar 1HRGER AR arks :qabdRAT At | ONS

Whi Ch orni@ pHaks s Whsheli Qi viderddriedtoEROR) mwn@t&a%&en&hm e
t akg(l eLrg‘ssurep li% @miuk &Jas FL%RC% H\lele §1carE? %61 to 2' c:(’l:’l tsnEt%écﬁ‘Me}eﬁl I as

soft, WwSea apsu

pl ast 18 zeremle%ﬁ'g‘ﬁ’ §)§§ & ePWRQPO@?ﬁ(B?CtS POy 3 @ &

be naaégﬁy“%ﬁﬁﬁ¥e§%@6ﬁ 6t5hﬁPHﬂ%§ﬁ7éﬁ?Hoﬁaﬂ4Vﬂﬂﬂth one
or nofdd/aee&sEidizyiH), AYrddEenss& IToMIHRSSed IHalb4ey may
be prepared by conpressing in a suitable machine the
active ingredient in a freesfpbow ng formsuch as a
powder or granules, optionally m xed with binders,
inert diluents, or lubricating, surface active or

di spersing agents. Ml ded tablets nay be nmade by

nmol ding in a suitable 15 machine a m xture of the
powder ed conpound noi stened with an inert |iquid

di luent. The tablets may optionally be coated or
scored and may be fornulated so as to provide slow or
controll ed rel ease of the active ingredient therein.
Al'l formulations for oral admnistration should be in
dosages suitable for such adm nistration. The push-fit
capsules or tablets can contaln the actlve |ngred|ent

e

t hBugh the nost suitable




[ 00201] Phar maceuti cal preparati ons may be adm ni stered

topically, that is by non- 5 system c adm nistration.
wakiog/1292¢¢ udes the application of a conpound OPCT/K82009/040538

present invention externally to the epiderm s or the

buccal cavity and the instillation of such a conmpound

into the ear, eye and nose, such that the conpound

does not significantly enter the blood stream In

contrast, system c adm nistration refers to oral,

I ntravenous, intraperitoneal and intranuscul ar

adm ni stration. to [00202] Pharmaceuti cal preparations

suitable for topical admi nistration include liquid or

sem -liquid preparations suitable for penetration

through the skin to the site of inflammation such as

gel s, =b$ Rinmntin), 3.390dd) Jo6S & 1CT RAKS 2. 1IN 4P 15.9 BY, 1IpAaSt es,

and dﬁ@R@szmébh)elJl@mmd%m b, o83 Oy, R -5AfmBYe, ear

or nose .Jj qgtlve |ngred|ent may conprlse for

t opi cal ation, fromO0.001%to 10% w w, for

i nst al%’é’s]f r o rﬁ)'f‘f‘* o+ ‘!5"“2‘% R Q’ﬂ‘t""?ﬁ"‘“i"o")"{‘ﬂg)'l'a’3'

f or fru Bxdrasypropyeyclagroparedoptfonamidé onpri se as nuch as 10%

w w or may conprise | Ran 5% ww, or fromO0.1%to

1% w w of the formf [00203]Pharnaceut|cm

preparations for adn1n|str Nﬂon by i nhal ation are

conveniently delivered fro flator, nebulizer

pressuri zed packs or other ve t nmeans of

del i vering an aerosol spray)] Pfessurized packs nay

conprise a suitable propellant 20 such as

di chl 8#¥Yi f | Jeareraisdmanyes obtpiped b ehihBEE tgesratnreftis sereic

di chl eixoteekamalf 13) OH SR (3002, CDET: b D19): d - 88xdddle- 181% 108 Heer

Sui t aler.3g @sd, 74 2y, 4109 08S6), 05 (QU P ASSHY, 7.8, AHESOI |

the, d‘?ﬁﬂﬂem%‘ﬁ(dt 7Ry o RS £ J0581 17 B M), P§4‘€’&xi'1d'399=1?1 val ve

L el Yigts 8 (L EE £ AIOHL e QS RILA N 1od 0

adm ni S

phar rré‘t‘e‘lftlﬁ?zéfl (’ﬂ’rl@p]a%ﬁéff |”3r9583 ﬁ‘h%ﬁ)’t"’é‘ké“ztﬂﬂé] formof a dry
powder coErpepkilsion, for exanple a powder m x of the
conpowmedojand (@-N@Ei-titdiee-(2fnopauaiaheapatit)dtigil-@% | act ose
or 8t Ahfdfoxypidpf)ciRioMblRhe1siodanai:t i on may be presented in
unit dosage form in fgr exanple capsul es,

cartri dges, ge|atlﬁb£¥A\J%§? packs from which the
powder may be adm ni St eredywat the aid of an

i nhal ator or insufflator. hould be
understood that in additio ngredlents
particul arly nmenti oned ab eF t e "onpounds and

conposi tions described hereiFn may i ncl ude other 30
agent s00HQNV e Mhd y8 R ksonlefWwat {¥Bindby chi kv O skpacae(gam rdedhid he
type lemie? U e £45. "ﬁﬂMhBOd:Uﬁ%Séﬂcpmnzof) eesﬁa&afm ? R5€

suita | _ad V. avorlng
RIS I e S

c oﬁ‘boé? iz S HeE I P HE HEHE D, ¢ &P ¥Idd/ErEd 11h a
vesi cHp |Hed:3§(dd. /566 & pldsbril), 1 édd, /=P 6 & 18%ienipl). &59 @.dnger ,

Sci encel A9 1.4124.9H)] B2 (m, 199,333 ] 21350z =642 ahy., Li posones
in the Therapy of Infectious D sease and Cancer,
Lopez-Bernstein and 5 Fidler, Ed., Liss, NY., pp.

353- 365, 1989). The conpounds and pharmaceutica

conposi tions descri bed heese#nscan al so be delivered in
a controlled rel ease system In one enbodi nent, a punp
may be used (see, Sefton, 1987, CRC Crit. Ref. Bi oned.
Eng. 14:201; Buchwald et al. Surgery, 1980 88, 507;
Saudek et al. N Engl. J. Med. 1989, 321, (574).
Additionally, a controlled rel ease system can be
placed in proximty of the therapeutic 10 target.

(See, Goodson, Medical Applicatiow of Controlled

Rel ease, 1984, Vol. 2, pp. 115- 138). The
pharmaceuti cal conpositions described herein can al so
contain the active ingredient in a formsuitable for
oral use, for exanple as tablets troches Iozenges



WO 2009/ 129246PCT/ US2009/ 040538 [00207] G |y
suspensi ons may be fonnul ated by suspending the active
WO pigepaehizént in a vegetable oil, for exanpl e arBChiUS2009/040538

oil, olive oil, sesane oil or coconut oil, or in

m neral oil such as liquid paraffin. The oily
suspensi ons may contain a thickening agent, for
exanpl e beeswax, hard paraffin or cetyl alcohol

Sweet eni ng agents such as those set forth above, 5 and
flavoring agents nay be added to provide a pal atabl e
oral preparation. These conpositions nay be preserved
by the addition of an anti-oxidant such as butyl ated
hydr oxyani sol or al pha-tocopherol. [00208] D spersi bl e
powders and granul es suitable for preparation of an
aqueous ses@@Nei on by the addition of water provide

the agdodoyie | NGS LatnkIbi- ﬁhoﬂ»dfgd&lhbb&l@miﬂ\d)ﬂhthy@l do

di sper, suspendi ng agent and one
or nnrg&%%gggrvg%&mgg |t bIe di spersing or wetting
agents antPY “are exenplified by those
al ready nentioned above. itional excipients, for
exanpl e sweet eni ng, flavgggﬂgband col oring agents, my
al sp be present. These conposPtions may be preserved

by Ej h %oﬁﬂd It I'IQ Qsj(_)%&on afrﬂeaaﬁuh%d on)@: %@97'&‘156%1@1% & mPr b: C

aci [ u .CO S SO
actd. E A5 beélw%ﬁy mhm@m mqgcgflwlg 1888, o S °,
phas e S B Ca GREYY 4B & °25°|1“f‘°n’ ef%"t“’“@)l ZHi5) rlsied ‘\9‘3‘“’& I or
ar ac hiothedF4. the gyppengionyiagreiped for 29jmin at tegame tempgrapyie.dollpyed,pyithg
panaf faddftioror diipdo Xibtb 4501, 81 @304 mBOI 1 elsfueheannsl 8 Py ng
agent S0 BB Yndlden Jiadtiod B-brdmobE-C th1bl (g, 135S 10N aknbifie fmi T Or
exanp %m%@%a@&@& sLn%QémL&UmFL ARPAmRelafifiSn, B miR@d $ab 2l

Zf] },] )e/ [jf Iarglgdrté ve emperegure am1a Errex fo%%l?ss Thae g;g tmlrg%as 8uerlclhed with 100a nd

conde H%’ﬂfqﬂ'd‘l‘f‘ 4&?’@6'&?@?‘8‘ Bt ﬁ"f"ﬂéﬁr@daff”d" ‘ﬂ%r?‘f sa'l"e"ﬁg‘i“’e rs with
et Hy| exddedoard thhacsidde gytracted wrinp THCL sl NPy Bie prgphielppers wer bi t an
MDNOO ledtieted; wasiida @ithbriaslasiivati Sod Miol @it 8 redovad B 5ive 2§veet eni ng

agent SsomdclcRMEylh-Siinotis SBkisut puldly 8 384 ¥ 8dods) GENARNG00 MHz,
ant'0%b§@ﬂﬁ%90599%%9]§M%¥R§Hﬁﬁﬁ@QBH%Hﬁ§1 2??0&

fornulg# % h sweéteni ng agents, for exanp

0.79 (m, H}

gl ycero P o. | ene gl coI sorbltol or sucrose. Such
forfrul at | YrpP: HESyprotested 2155 jLetamolijeyy| cent, a
preservative, flavoring @ coloring agents and

anti oxi dant. [00211] Phar utical conpositions may be
in the formof a sterile inj &%xbl e aqueous sol ution.

Anmong [Jom acquxoﬁa&unsfm\e@,lalbﬁépﬁamﬂmww(l\/ﬁm $95tn£1,@15m56ay be

enpl oye ter er toni c
Sggl um ¢ “FF or| e sé‘fdeﬂmeg‘g"s%dmgtzén”ﬁg %’n lg 1?

pr epar 811617 Ry OH|8'G7ReY rd & wpiop ges S‘medeab’f’%f*@mm for

0i 123 i AShyH s extrppied ViREHEY /Diing ppd ghin espagic frapfion v dried with 3SO.

i Ngr edhealtentiwss rehic8iza the@ide piadutt Preified iuding fleR@BBn chiodtography
exanple cuth@exdsd i1V, &, 0y Iveghi €04 g, 558y ‘Haéur (oo sz, ¢b& 9@l ved
I n-a Thxidise a1 $SA%PE 3R, Q54 03 In), 5ol kb, bSoBld

sol uti n then Tntroduced into a water anéﬂglycero

m xture and processed to forma mcroenul sion. The

i nj ectabl e solutions or mcroenul sions may be

i ntroduced into a pati entteg4hPood-stream by | oca
bolus injection. Alternatively, it may be

advant ageous to admi nister the solution or

m croemul sion in such a way as to maintain a constant
circulating concentration of the instant conpound. In
order to maintain such a constant concentration, a
conti nuous intravenous delivery device may be
utilized. An exanple of such a device is the Deltec
CADD- PLUSTm nodel 5400 5 intravenous punp. The
pharmaceuti cal conpositions may be in the formof a
sterile injectabl e agueous or ol eagenous suspensi on
for |ntranuscular and subcutaneous adn1n|strat|on

s o T T | S N a



30 conpound is not the sole therapy, it may be
possi ble to adm ni ster | esser anobunts of conpound and
waeih2h2aee t herapeutic or prophyl actic ef f ect PCT/DEXag@40538
Fornms [00216] The pharmaceutical conposition nay, for
exanple, be in a formsuitable for oral adm nistration
as a tablet, capsule, pill, powder, sustained rel ease
formul ati ons, solution, suspension, for parentera
injection as a sterile solution, suspension or
emul sion, 5 for topical adm nistration as an oi nt nent
or creamor for rectal adm nistration as a
suppository. The pharnmaceutical conposition may be in
unit dosage forms suitable for single adm nistration
of precise dosages. The pharmaceuti cal conposition

wi | ncl siger: apseRRyaniianakiopialpBsRtidrcal carrier or
exci pient and a conpound a&ge(dlng to the invention as
an active ingredient. I'tion, it may include

ot her nedicinal or pharnac Ujrgal 1Oagents, carriers,
adj uvants, etc. g00217 ] Exenpl ary parentera

adm nil%i%flat i dnaPEtorefte ﬁ‘féleiéb‘S‘E}Fe@t"i’aﬁh’g sty (3F sk ons
of ac mmyipn Sonpbydnedicthyhelst vy dddeda EiMI@BPs of3Bililh pors, f or
e X ag k4es,m1, B ek DY St - 130 Phelsddifien wad siireedlor 30 hin G tdnP&Mure, and

f?'32M%@Eunéﬁ%Qﬁ%%&&&ﬁm%Qhﬁﬁ(ﬁ@&oﬂﬁm§%kggﬁh%gﬁy%gf;ed
i nel u 6% inpl 02% Q?Irlmge) Lklr}lamx Felh?rlaﬁ 58@(}'& w sug d)enalorivgs

vario L"(é‘m‘dll“g'%’i ey Ehf%ﬁem ™ é’mﬁ)vﬁ"a?“ﬁﬁ%‘é*t‘i‘l“i W@fied in vacuo

C onpo iremorsEsestiygyulfurplichlogides Thep ghe residugrapixepcteddv tioesovith|

i Ngs edixen g aBtbiutiashe folve s évipgsted iDicdache ki, the @ikfayiphl@id S
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acati &hvigy e ang- ---"tatlng agents 20 such as
nagne3|un1stearate sodlmmﬁzunyl sulfate and talc are
often useful for tableting purposes. Solid
conpositions of a sinNarotype may al so be enployed in
soft and hard filled g 4N capsul es, including

| actose or m |k sugar andlhigh lol ecul ar wei ght

pol yet hyl ene gl ycol s. a’qﬁi suspensi ons or
elixirs are desired for Ofalbr adfimi stration the active
conmpound therein may be cerbined wth various
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are kmpown, or wll be apparent, to those skilled in
this art. For exanples, see Rem ngton's Pharnaceutica
Sci ences, Mack Publishing Conpany, Ester, Pa., 3018th
Edition (1990). Conbi nation Therapies [00220] The
conpounds descri bed herein or a pharmaceutically
acceptable salt, thereof may be admi nistered as a
sol e therapy. The conpoun@ssdescri bed herein or a
pharmaceutically acceptable salt, thereof nay al so be
adm ni stered in conbination with 5 another therapy or
t herapi es. [00221] By way of exanple only, if one of
the side effects experienced by a patient upon

recei ving one of the conpounds described herein is
hypertension, then it nay be appropriate to adm nister
an anti-hypertensive agent in conbination with the
conpound. O, by way of exanple only, the therapeutic
ef fectiveness of one of the conpounds described 10
herein may be enhanced by admi nistration of an
adjuvant (i.e., by |tself the adjuvant nay onIy have
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chenot her apeuti ¢ agent and/or radiation) may be

adm ni stered concurrently (e.g., sinultaneously,
wes®entd2ad | y sinmul taneously or within the sanmePCT/US2009/040538

treatnment protocol) or sequentially, depending upon

the nature of the disease, the condition of the

patient, and the 20 actual choice of chenotherapeutic

agent and/or radiation to be adm nistered in

conjunction (i.e., within a single treatnent protocol)

wi th the conpound/ conposition. [00224]1n conbi nati onal

applications and uses, the conpound/ conposition and

t he chenot herapeuti c agent and/or radi ati on need not

be adm ni stered sinultaneously or essentially

simul taneously, and the initial order of

adm ni st r siépiWR-GEfdifhdae-2-8uofoa dn i i-i on, and the

chenoihekAR@kbroadtRinaneg/ or radi ation, may not be

i nportant. Thus, the cong unds/conp05|t|ons of the

I nvention may be adn1n| ered first followed by the

adm ni stration of the therapeutlc agent and/or
radi ati on; or the chenD erapeutlc agent and/ or

radi ati on may be adnlnﬂbt e st foll owed by the
adm ni stration of the co onp03|t|ons of the
i nvention. This alternat j stration nmay be

repeat ed during a S|ngle reatnent protocol. The
determipation of the or er of mnistr tlon and the
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prqt gyr“ S, gﬁﬁgge in accordance with
experlencg'g na Wredge the practicing physician can
modi fy each protocol for~tfie adm nistration of a
conpound/conpositid#’for rieatreng according to the

i ndi vi dual patient's need bR _treat ment proceeds.
The attending clinician, i uddi ng whet her treatnent
is effective at the dosage @difi niStered, w |l consider

the general well-being of the patient as well as nore
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pain, and inprovenment in overall condition can also be
15 used to hel p judge ef ffrecft¥eness of treatnent.

[ 00225] Specific, non-limting exanpl es of possible
conbi nati on therapies include use of the conpounds of
the invention with agents found in the foll ow ng

phar macot herapeutic classifications as indicated

bel ow. These lists should not be construed to be

cl osed, but should instead serve as illustrative
exanpl es common to the rel evant 20 therapeutic area at
present. Moreover, conbination reginens may include a
vari ety of routes of adm nisation and should include
oral, intravenous, intraocular, subcutaneous, dernal
and |nhaled toplcal [00226]For the treatnent of



EMLA Cream (Eutectic M xture of Local Anesthetics

(l'idocaine 2.5% and pril ocaine 2.5%, guaifenesin,
wQ@eaofiznesi n/ ket opr of en/ cycl obenzapri ne, am t rRQI/UB100%040538

doxepi n, 15 desi pram ne, im pram ne, anoxapine,

clom pram ne, nortriptyline, protriptyline,

dul oxetine, mrtazepine, nisoxetine, maprotiline,

reboxetine, fluoxetine, fluvoxanm ne, carbanazepine,

fel bamate, |l anotrigine, topiramate, tiagabine,

oxcar bazepi ne, carbanezi pi ne, zoni sam de, nexiletine,

gabapent i n/ cl oni di ne, gabapenti n/ car bamazepi ne,

car banazepi ne/ cycl obenzapri ne, anti hypertensives

i ncl udi ng cl oni di ne, codeine, 20 | operam de, tranadol,

nor phi ne, fentanyl, oxycodone, hydrocodone,

| evor phanolog-7.dow 0n),plas0 kN, 1HENT-RO (, 1HYBBO-f7 (\2H))2.@2EF een

canphgpﬂxguﬁgbMphggwaunghyrpent|ne oil; CB1l/CB2

| i gands Egﬁqulnophen infliximb, nitric oxide

synt hase nhi arti cuIarI i nhi bi tors of
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sindl WWE’E‘PF&X‘?F%%“B““}WEH | ast (AV-411) , CDC-801, JNK

I nhibitors - CC 401, denbination TNF/ PDE4 inhibitors -

CDC- 25 998, IL1 antagopmaets e.g. Anakinra - |Cineret,

AMG 108, (mAb) that tar FRL-1, SHI P activators -
AQX- MN100, C5 antagon|§§§ Cha inhibitors,
Pexel i zumab, Pyrim di n€ sifht pes s |nh|b|tors

| ynphoki ne inhibitors, c Ly nhi bitors, M

i nhi bitors, P38MAPK i nhi [ RY- 797, HSP90

i nhi bitors, multlikinase Inhfbitors, bi sphosphanat es,
PPAR agoni sts, Coxl and cox 2 |nh|b|tors Anti - CD4

t her afip311IB- c etetordingty Fpygopegs Rsoced@e TS G- di o i C-fage-4-

I nhi biiddeheyhbdnsmml 3G9 8BS Shohavaagedvgh 2-meidS- | nhi bi tor s,
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Long- th Hfggu#%ggéggo§§@uﬁ§%f%gisTgﬁéa nag?é ﬂf
(Serevé skus) and fornoterol (Foradil),

Leukotrleﬁemﬁdalflers i ncl ude nont el ul cast

( Si ngudozizy ) aNAE-(EQ A-1ihorid(S-fluofo i @iophariyRhino) phexyBshisehoyi)-

Cr Q8D njéiRyrhiaidt Alphcetiiadiedocrom | (Ti | ade), Theophylline.
Short-acting beta-2 agonists, |pratropium (Atrovent),

I mmunot her apy(Al | er gy- nsitization shots), Anti-IgE
monocl onal anti bodi esHN Xol ai r, Conmon DMARDs i ncl ude
hydr oxychl or oqui ne (Pl enil), the gold conpound
auranofin (R daura), 5 asal azi ne (Azul fidine),

m nocycl i ne (Dynaci n, C|n) and met hot r exat e
(Rheumatr ex) , Ieflunon1de a a) azat hi opri ne
(I'muran), cycl osporine andi mmune) and

cycl ophospham de ( Cyt ox jotics, CD80

ant agoni sts, costinul ator factor antagonlsts

Humax- CD20 ( of at um unab) ant agonls S,

i nhi b |[°t°%1r7'] NiEcoRp B e %“efa}ﬁﬁ‘i%?“f By P& 4fugi '(231“‘6%‘? I
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B ligand (RANKL). IL17 inactivating anti-bodies, IL-17
receptor antagoni sts/inhitsisgrs, CTLA i nhi bitors, CD20
i nhibitors, soluble VEGFR-1 receptors, anti-VEGR-1
receptor antibodies, anti-VEG- antibodies, integrin
receptor antagonist, Selectin inhibitors, P-selectin
and E-selectin inhibitors, Phospholipase A2 Inhibitors
, Li poxygenase Inhibitors, RANKL and RANK 15

ant agoni st s/ anti bodi es, Osteoprotegerin antagoni sts,
Lynphot oxi n i nhi bitors, B-Iynphocyte stinmulator, MP-1
inhibitors, MF inhibitors, inhibitors of: CD2, CD3,
CD4 , CD25 , CD40 and CD40 Ligand CD 152 (CTLA4),
Macr ol i de i mmunosuppressants, Sel ective inhibitors of
nucleotlde met abol i sm Inhlbltors of chenDtaX|s CXC
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15 (Plaquenfi), the gold conmpound auranofin (R daura),

sul fasal azi ne (Azul fidine), mnocycline (Dynacin,
wORwoarnye and net hotrexate (Rheumatrex), | efl uPORUS09/040538

(Arava), azathioprine (lnmuran), cyclosporine (Neoral,

Sandi nmune) and cycl ophospham de (Cytoxan),

Anti biotics, CD80 antagonists, costinulatory factor

ant agoni st s, Humax- CD20 (of at umumab); CD20

ant agoni sts, MEK inhibitors, NF kappa B inhibitors,

anti B-cell 20 antibodi es, denosumab, inAb that

specifically targets the receptor activator of nuclear

factor kappa B ligand (RANKL). IL17 inactivating

anti-bodies, IL-17 receptor antagoni sts/inhibitors,

CTLA inhibitors, CD20 inhibitors, soluble VEGFR-1

I eC e p#dudephenygaminb)phoffy(FERmdyl) 4 ectybion!-2 abvdapdel '8 IMREINCL) VEGF

ant i badi @3, 2.1¢, 8@ 9.9 NBCEPR(OIH), A0Y.@@OIM), S (dd, 59| 8ad, | N

i nhi bifpors, P-selectin and E-selectin inhibitors,

Phosphol i pas | nhi bitors, 25 Lipoxygenase
Inhibitor%@mgﬁﬁiL and RANK ant agoni st s/ anti bodi es,

Ost &ofPYfle gerThOEnt Hohipdard 3y B Irentbi t or s,

B- | y nyifdephepyleminphphepyl) thipghene-2-piiiphathid¢: nhi bi t ors, M F
inhibitors, inhibitors oft CD2, CD3, CD4 , CD25 , CD40
and CD40 Ligand CD 15%-RCTLA4), Macrolide

i mmunosuppressants, S# Etlve i nhibitors of nucleotide
met abolism Inhibitors gf chermptaxis, CXC receptor and
CXC ligand inhibitors, SChenol ci ne 30 Antagoni sts,

| eukocyt e chenotaxis igdll bitors Adhesi on Ml ecul e

bl ockers, Selectins Lys#ShecyfesFunction Antigen-1
(LFA-1, CDlla) antagonis N Late Antigen-4 (VLA4)
ant agoni sts, Matrix Met pr ¢ se Inhibitors,

El astase I nhibitors, Cathgpdin ibitors. WO

2009/ 129246PCT/ US2009/ 040538 1002331For the treatnment
of netwhel | c Adiosing € & Sneralipiigdoel) 66 difad-Npleamdraceut i cal |y
ac cepabhiynsalcdes 2 @hmibd1®1 sE RAMDVA IS MR- SHhoRd 240 t he

Pr &5 €k sz\se,muz, De-SRont? St AER Shnh Btk sV §hlaro&}9 sagent

sel ecte |nsuI|n
dor v APAYR SN e dor atbmingsppihigel

i nsul Horewifs) }{W@ Mg COCSi 6t HB et @ 1. 6 95 (d lH) 4 @,

al pha2g) b shdadsei)-nhi bitors, 5 insulinotropic

sul f onyl ueg@plazecept or | i gands, protein tyrosine

phqgsprr@mse 3R, 4-BABRrLR-ndoR L lhb&%%mi@én Cg ggclogﬁg
|

synth nase: 3 abnhigpi tors
pept|3§£ﬁsy Eiﬁk%’%%éfb js, DPPIV (dipeptidyl peptidase

V) inhibitors, RXR |i s sodi um dependent gl ucose
co-transporter inhibitoksiN gl ycogen phosphoryl ase A
i nhibitors, an AGE bre PPAR nodul ators, LXR and
FXR nodul ators, non-glTtagore ype PPARS agoni st, 10
sel ective glucocorti coi st s, nmetformn,

G ipizide, glyburide, B v‘~||t|n|des

nat egl i ni de, repaglinide,g PT-112, SB-517955,

SB4193%§% s§_2 616 NN-57 05441 NN-57 05445,

ow 7P Taan e 8Te 4 Baeewstiiysde B+ ites N BV 5401,

acarb &Q‘Ehw&ﬂiﬁ“ﬂ 2fliamipy (i) gmol) waprgeged with . J<tpaedVisqsezplprd-

MK- 0431, saxagliptin, GSK23A, pioglitazone,
rosiglitazone, (R)-1- { FPeecl4920

445-met hy1- 2- (4-trifl uoronet hyl - phenyl) - oxazol - 4-yl et
hoxy] - 15 benze-

nesul fony1} 2, 3-di hydr o- 1Hi ndol e- 2-carboxylic acid
described in the patent application WO 03/043985, as
compound 19 of Exanple 4, and d-262570. Di seases

[ 00234] Descri bed herein are nmethods of treating a

di sease in an individual suffering 20 from said

di sease conprising admnistering to said individual an
ef fective amount of a compound of forrmula | or a
pharmaceutically acceptable salt, thereof. 1002351The
|nvent|on al so extends to the prophyIaX|s or treatnent
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nmet hods descri bed herein include: cancers of ora
cavity and pharynx, cancers of the respiratory system

w@200arR40©f bones and joints, cancers of soft PCHES9/040538

skin cancers, cancers of the genital system cancers
of the eye and orbit, cancers of the nervous system
cancers of the lynphatic system and cancers of the
endocrine system In certain enbodi nents, these cancer
s may be selected fromthe group consisting of: cancer
of the tongue, nouth, pharynx, or other oral cavity;
esophageal cancer, stomach cancer, or cancer of the
small 5 intestine; colon cancer or rectal, anal, or
anorectal cancer; cancer of the liver, intrahepatic
bil e duct, gall bl adder, pancreas, or other biliary or
di ges il RbrdeSs nmd)ad Jpiaie) Bl 4-diflddrnie-iomlssiodaphdlyl Ot her
cance raém(&ihen;lpﬁsm&gﬁlﬁgo{aﬂﬁeqrsﬂ[fo%ﬂ@ %NMI{]@@ Mz CROORY 2:2 s,

I
L‘Sr?.”nom R o BENGIRT SRR B e

or cervf &éV cancer; uterine corpus cancer; ovarian,
vul Yar, vBgme2l or other female genital cancer;

pr ost eutonsl t e StahprokNAB,4-dif@ro-2H(Z liEro-d4eddbpbenylnmib gphepsinl,3- al
canc e lgimetifli A ByMolbh-ade@hiac ancer ; cancer of the kidney;
renal , pelvic, or urethmgl,cancer or other cancer of

the genito-urinary or thyroi d cancer or other
endocri ne cancer; ChrO@kﬁ'anDhOCytIC | eukem a; and
cut aneous T-cell |ynph ot g granul ocytic and

nmonocytic. [00240] Yet ot bkr N
be treated using the co nd
descri bed herein include: atdengtar ci noma,

angi osarconmm, astrocytong, acoustic neuronma

anapl a@iwC asdcéRtyb AbReraDRAS@Alre K 68,b-lif o RN (2 TRESY-

bl a5t ogl h&{ﬁ‘%m&@?ﬂﬁi&%(@ﬁﬁ%ﬁﬁ) wapml;dmaghmonqmﬁmyl IH-

chordo nable-gsul?on 1 qpom% ((ySn ngn ? 0 Ol tamcsuglanﬁﬁg d1ﬂ orgr% 9uoro-4—

cyst adenocar ci

car ci Wﬁmylaé’ﬁ’é)ﬁb?%ﬁﬁ‘mﬁﬁw a@"‘f“ﬁﬁ%‘f’m“ie 5’1 ?OPW

car ci $8fi), 2l (s5Hp 3af.CBMES G, AP (de 1.8 e'H) 7gdnH, 6Umi nary
tract 2mamoe 8). 20 gl i obl astoma nultiforne,

heqangiob asfiosn, hepatocel lular carcinoma, hepatons,

Kaposijggos ar GRARainlAlASnkR4 .oa‘;}mn‘}iam&mmyn-z 5
Ielon%peg &nggﬁwlugﬁsarcona I'ynmphangi osarcons,
0

Iynphangl 11"6Sar coma medul | ary thyroid

carci noma, nedul | obl ast 7 meni ngi oma nesot hel i orna,
myel omas, nyxosarcoma obl ast ona

neur of i brosarcoma, ol i ggdendrogli oma, osteogenic
sarcomm, epithelial ovari %a cer, papillary

carci noma, 25 papillary i nomas, parathyroid
tunors, pheochronocyt omespin , pl asnmacyt onas,
retinobl ast oma, rhabdony arcoma, sebaceous gl and

car Ci , sen1 ski nc no smal
cel | q& caﬁ%mrgﬁﬁuw§ U ﬁ%% e%é?ﬁm@gp@CH§%ﬁ¢ sweat

gl &hd “t‘,‘ EYbEREC LA O SHamol W PP e Ahtnghy ey éa|

mel anewfnyl clpride A imolgo @MK%Q@@Q&@@N@@M@ﬂMBd are
met hog@enfas-dimasyifirnsatiRmtie. ¢ NMR Hyopesamol) § 2radH), v e

di sorder 30 in a mammal that conprise admnistering to
said mammal a therapeuti catibey2sef f ecti ve anount of a
conmpound of forrmula I, or a pharmaceutically
acceptable salt, thereof, in conmbination with an
anti-tunor agent. In sone enbodi nents, the anti-tunor
agent is selected fromthe group consisting of mtotic
inhibitors, allcylating agents, anti- netabolites,
intercalating antibiotics, growh factor inhibitors,
cell cycle inhibitors, enzyne inhibitors,

t opoi sonerase inhibitors, biological response

nodi fiers, anti- hornones, angi ogenesis inhibitors,
anti-androgens, SHI P activators - AQX- MN100,

Humax- CD20 (ofatununab) CD20 ant agoni st s,
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25 be prevented or treated include, but are not

limted to: rheumatoid arthritis, inflanmmtory bowel
waele@eazed4s i nfl ammat ory pain, ulcerative colitiBCT/US2009/040538

Crohn' s di sease, periodontal disease,

t enpor omandi bul ar joint disease, nultiple sclerosis,

di abetes, gl onerul onephritis, system c | upus

eryt hemat osus, scleroderma, chronic thyroiditis,

Grave' s di sease, henolytic anem a, autohnnune

gastritis, autoinmune neutropenia, thronbocytopenia,

chronic active hepatitis, 30 nyasthenia gravis, atopic

dermatitis, graft vs. host disease, and psoriasis.

I nfl ammat ory di seases whi ch nay be prevented or

treated include, but are not Iimted to: asthma,

al | er @i 85 5.5 A8PE.S @ 105, ¥.8 Gi18S, .66 SHSHINY 1IDIV8 @PHRCAEL OF

chroni,g pancreatitis. In particular, conpounds,

conp05|t|8nsl%nd net hods descri bed herein are useful

in treatlng4¥ﬁe articul ar autoi nmune di seases

rheund®YPld  art&f- F‘f“i‘%"'zafﬁﬂ“°ﬁ‘ﬂr"t"r’115‘F“é“"g’e‘i"é‘l’“éi'é"r'ge“'y"3'

[ 0024 TifugromethyD-1H-pyyeoleli-gHfopamide: 0 he treated by the

conpounds, conpositions ang-nethods described herein

may be a dermatol ogi Es5%Sarder. In certain

enbodi nents, said 5 derogtol ogic disorder is selected

fromthe group includi raf, MW tho®t |initation

mel anoma, basel cell carci | quanmous cel

carci noma, and ot her non-eg ¢l LAl skin cancer as

wel | as psoriasis and persi stfent” it'ch, and other

di seases related to skin dnd skin structure, may be

tr eat d328lr prigeeding e the generahprduiEite & b.ArdifweroiNiRHlgere-br s of

t hi s iidaspeas)ibeizene- 1,224 S(. mmhpsbaineac@liv&eam swhi ch may be

treat Qaﬂu%m&@@mq,mmun& 1B de M .J;th,g Wbtk BdoRlbL ON,

1O L0 9hor RS LRrno WSl SRS RG A0S LYPE 1 and

descr Y PR ‘ﬁ%‘“&&"ﬁ‘@’éﬁﬁf >t Pé 6‘1‘?1&81 e
r esi sttBntEmagHE7-H8hEP. et Whol i ¢ di sorders such as
at heroscl Bxuatd2§ t hat are typically associated with an

exaggeadsiued |NEh-amkoRd-2E-Huob4Jsioghbdd@mind ShkgH- 94 The

conpouRdSvimaRANRGhbimARs and nethods described herein
are al so useful 15 in treating tissue danmage i n such

di seases as vascul ar d|%§ases m gr ai ne headaches,
periarteritis nodosa, & gzoiditis, apl astic anenia,

Hodgki n' s di sease, schﬁ ma, rheumatic fever, type |
di abet es, neuromuscul agSjyncti gn di sease including
nmyast heni a gravis, white ed_di sease i ncl udi ng

mul tiple sclerosis, sar ophri tis, nephrotic
syndrone, Behcet's syndrofiefF P ositis, gingivitis,
periodontis, hypersensitirvity, swelling 20 occurring

after ry,,ischemas jnclu Y i schem a,
cardldvaskulé“wﬁméﬁgg‘mﬂdm“?P£%ng‘mmgﬁéggnﬁﬁry5
ole-5-

car di AWPAPYIeerene Lfiproin@ 12mpee) VRt s hpbiindyitia

c onp o silfeiybrhlgride(§d mpred) thabtdis Nfidsdfhvirp2@-fllper4ei N any al so be
us e uliodbpBenfldi@afphesyl) {2, @ Aigkigy1tHiaAilebishifofamidé. E5 PR @bOOVE,

di stress syndrone, endotoxin shock syndrone, and

at heroscl erosis. 100250] Further, the di sease to be
treated by the conpounds,r=ggmpositi ons and 25 net hods
descri bed herein may be a cardi ovascul ar condition. In
certain enbodi ments, said cardiovascular condition is
selected fromthe group consisting of atherosclerosis,
cardi ac hypertrophy, idiopathic cardi onyopat hies,
heart failure, angi ogenesis-related conditions or

di sorders, and proliferation induced after nedica
condi tions, including, but not limted to restenosis
resulting fromsurgery and angi opl asty. 30

[ 00251] Further, the disease to be treated by the
compounds, conpositions and nethods described herein
nay be a neurologlcal dlsorder In certaln

I T . I I LY Y Y Y




15 medul l ary and anapl astic; AIDS-related | ynphoma
such as diffuse large B-cell |ynphoma, B-cel

w0 pavanzik@st i ¢ | ynphoma and smal |l non-cl eaved BEI/US2009/040538
| ynphorma; Kaposi's Sarcomm; viral-induced cancers
i ncludi ng hepatitis B virus (HBV), hepatitis C virus
(HCV), and hepatocel | ul ar carci noma; hunman
| ynphotropic virus-type 1 (HTLV-1) and adult T-cel
| eukem a/ | ynphoma; and human papilloma virus (HPV) and
cervical cancer; central 20 nervous system cancers
(CNS) such as primary brain tunor, which includes
gEomas (astrocytom, anapl astic astrocytoma, or
glioblastoma multifonne), digodendrog,!liona
Ependynoma, Meni ngi oma, Lynphoma, Schwannoma, and
Medul |oplohypeatsqira), 216 6/ 3Hp hres,ak), vedvayis1 G Ys) 2, (IBNS)m,
canceﬁﬁ)ﬁgghnaa@aﬁﬁustlc neuromas and nal i gnant
perlpherag Jerye sheath tunor (NPNST) i ncl udi ng
neur of | br SFRE-2nd schwannonas, nant fibrous 25
cyt omd?®a| i g}%‘éﬁf“ﬂﬂ“’o‘r%H‘?’%‘"‘%‘P#h&“wf“aﬂﬂ”“Y"'hﬁF'PﬁWé'ﬁ‘f
menf ndrigasde-4-wiidningdent nesot hel i oma, and mal i gnant
m xed Millerian tunor;yoral cavity and oropharyngea
cancer such as, hypoph eal cancer, |aryngea
cancer, nasopharyngeal cer, and oropharyngea
cancer; stomach cancerOguch as | ynphomas, gastric
stromal tumors, and cd&ci funors; testicular
cancer such as germ cel |l (GCTS), whi ch i ncl ude
sem nomas and 30 nonse gonadal stronal
tunmors, which include Leydi tunors and Sat oh
cell tunors; thynus cancer such as to thynomas, thymc
car ci n¥#dk, Hoehrioe t the gesesbpsesedurp®) 3.5-diffgd R i3 Auprg-rphomas
car Cci nabptkaylDdnzeal (261210 voks haAKDAitS | ,2-dindxEhilalil-inGdadale-@-sulfonglin d
col on cﬂaa&ssbtm tkditle Somb QGH2 BOIMEE00 SPEROGINAS 95 (srermpsivt i ons
and, TeLNNGS s 8RS 99 mmxﬁ B A 086 ki M s bR/

treatmen | S u ﬁe nes escrlbed

her ei n. ’IQI%‘ ﬁ’f’ﬁg g ﬁ‘ﬁrl?% 49:55’33%%“51(&2 conmpounds or
conp05|t|5ﬁ§1%%scr|bed herein in a container and,

opt i origpa8ly, SN-i3Adiflnonec’@-Owweo-tisiaphimylagingbhenyibiephepfe-3-1 he kit
accor daefpnise: t he vari ous net hods and approaches

descri bed herein. Such khts may al so include
i nformati on, such asg:j/éntlflc |iterature references,
alf
t

package i nsert mater ni dal trial results,
and/ or summaries of i ke, which i ndi cat e
or establish the activit advant ages of the

co posi tion, and/or mhlchFdescrlbe d05|ng,

ration, sid cts, drug_interactions, or
SO R A L e AR
pr ovi dwpphenylageepe- lrzrﬁ‘%‘ﬁmt Teasipfl i pionhene-fraplivay] chirdettqphtain
r esul tiw tiggfeompennd. GUSMR GedHa S DCE)OY8.08 APl BY 3. 510,285 USi ng
exper i@ertodls sami, M 55 k) 0 72 @QH), 8.0 Mbdy.0- d¥aieh 82, and
st ugli %%4@@31&‘1 lqrs mn@nmcé 1o, 62k 59 & 13, 116 5.8 oflgSCr | bed

her ei g mar ket ed and/ or  pronot eéd to
healt%1%$23| §W§Q§Iud|ng physi ci ans, nurses,

phar maci st s, fornulary officials, and the like Kits
may al so, in sonme enbodi nents, be marketed directly to
the 15 consuner. [00257] Peesgenpounds descri bed herein
can be utilized for diagnostics and as research
reagents. For exanple, the conpounds described herein,
ei ther alone or in conbination with other conpounds,
may be useful as tools in differential and/or 20

conmbi natori al anal yses to el uci date expression
patterns of genes expressed within cells and tissues.
As one non-limting exanple, expression patterns
within cells or tissues treated with one or nore
compounds are conpared to control cells or tissues not
treated with conpounds and the patterns produced are
analyzed for dlfferentlal Ievels of gene expreSS|on as




25 mM, 2 mol) in CH2C12 (5 m) and the reaction
m xture was stirred at roomtenperature for 16h. Then
WO 200g/12R¢@t ed wi th an excess am ne (10 eq) ei tPEr/UBI909/040538
solution or as a neat liquid. The reaction m xture
stirred at roomtenperature for additional 6h. The
reaction mxture diluted with CH2C12 (10 m) and water
(10 mM). The organic |ayer was sequentially washed
with dil. HCL(2x20 m, 2N) and saturated NaHCO3 (2x10
m ) solution. Then the CH2C12 | ayer dried 30 (MgSOH4)
and evaporated to obtain the crude product. The inpure
product was purified under preparative HPLC conditions
to obtain the pure products in 50-60 %yield. Exanple
1 100261] N-(3,4-dffiuoro-2-(2-fluoro-4-
I odophenykamigp®) phenyBnet hanesul f onam de: Step A
23- Di fidostf O- .G 4-afhordd @ndbid-Q AMho)prBayubafi-nani | i ne:
N2 H fjagozngo A
2- quoroaﬂmlodoanlllne (11.40 g, 47 mol ) in 100 n
anhydrous THF at 0C, 47 fi of a 1M solution of LHWDS
in THF (47 nmol) was gehHdopwi se. The col or of the
solution turned dark r ple hessol ution was
transferred via cannul a a drloppi ng funnel, and the
sol ution (containing the gm e ed base) was added in
snmal | portions to a sol utifon of

gnﬁygrs 524 ]f | UOI{ %&%%@Eeﬂ&a‘?%&ed@ra %%llﬂlgto-l\ﬂ'ZZ tglorL—EmOl ) in

5
o gt i g e S o 00
t enperidt arreun-of NYB CAGH-COCRK 7.5 8F 1 RS ctshangefls 18bT e nt
was r dducdad & 1p.HH4, DG do By =84tz HB7206 /8D Hy 11D1619¢/d, J =
acet atsg gansiHDH),887 (ddij Ve 18150 Aoz, hByess (dwvas 1.61& B.eHz, myer

SOd1|oUf@4$édl,f£stles7s£B@H%%)V@E?xsvﬁée;{cﬁﬁg&‘ﬁlﬁqm and the
obt ai ned was purl i ed by flash 15

chromat o rap égtOAc hexane 1:

yi el dil ??égl( he ‘%:/13 '@“%?%@'ﬂ'@f”‘%?%"ﬂ‘é@%l?@"’é’ br ovvn solid
upon dyetryithisphiene-2ysyffonemidey/j | d: 6. 23 g, 33.6%: mz = 393
[MI]. Step B: 0

5.6-Di fluoro-N1- (2-f $4ni odoghenvfl benzene- 1. 2-di a
nine: NH2 To a sol uti dnfof [ni fico-ldi aryl anine (6.23 g,
15.8 mol) in 300 mM etha wa§ apdded 20 iron powder
(13.74 g, 246 mmol) and anwdnEu m,oride (13.59 g,
254 mol ) and the m xture was heated with stirring at

100¢ qbogsspat hy LR & L u&a?pricga&e &4691%0%&3 ﬁuorx.@

filtered e fres

ethanoprﬁ%e é?ﬂadéPmV%§”?%ﬁW§ HWP”mM“mﬁém%%%@mFﬂg
resi difeipritespoudt HYMB SO 8 B el 8 & 193fizNa OH
sol ut i18R730DYs ¥V nyl. t-hée ez 1.0 GH - 3.9ids B.(30@i 25, 6.66(&, was
f or medr=whigcla Hyy@Es, sf8p {di, £F 6108 B4 dE, S 5@ @k, D, lehafigedsis Ned
or ganiig), b &YLy 25 were washed with brine and dried
over sodium sulfate. The sol vent was renoved, and the
crude product was recrystallized from CHC13 / hexane
(1:50). The product was obtai ned as brown needl es
(2.094 g, 66%), K 0.44 (EtOAc / Hex 1:3), 111-NWR
(500 MHz, CDC13), 7.40-7.38 (dd, 1H, J= 11.3 Hz,
J=1.5 Hz), 7.25-7.23 (d, 1H, J= 8.5 Hz), 6.97-6.92
(g, 1H, J= 9 Hz), 6.51-6.48s¢ep 1H), 6.24-6.21 (t, 1H
J=9 Hz), 5.3 (s, 1H, NH, br), 3.80 (s, 2H, NH2, br),
LRVS (ESI): mlz = 365 [M+14].. Step C
N-(3,4-difluoro-2-(2-fluoro-4- 5

i odophenvl am no) phenyf| net hanesul fonam de: cji"." NH H
[ 00263] According to the general procedure A,

5, 6-difluoro-N1-(2-fl uoro-4-

i odophenyl ) benzene-1, 2-di am ne was reacted wth

nmet hanesul fonyl chloride to obtain the desired
product. Ili NVR (500 MHz, CDCl3): = 7.38-7.37 (d,
111), 7.35-7.34 (m 1H), 107.27-7.26 (m 1H), 7.20-7.0
(g, 1H), 6.68 (s, 1H, br), 6. 15- 6 12 (q, 1H), 5.65 (s,

P . 7y

A A A — 1 ~



sul fonam de: 5 1002671According to the genera
procedure A, 5,6-difluoro-NL-(2-fluoro-4-

W0 owoprrews/| ) benzene- 1, 2-di ami ne was reacted w RPET/US2009/040538
i sopropyl sul fonyl chloride to obtain the desired
product. Yield: 39% 11-1-NWR (500 MHz, CDC13): 8 --
7.50-7.43 (m 1H), 7.35- 7.34 (m 1H), 7.27-7.26 (m
1H), 7.15-7.09 (q, 1H, J= 1.6 Hz), 6.62 (s, 1H br),
6.22-6.18 (g, 1H, J= 1.5 Hz), 5.65 (s, 1H, br),
3.30-3.28 (m 1H), 1.38-1.37 (d, 6H, J=1.2 Hz); mz =
10469 [M 1]. Examie
[ 00268] N- (3, 4-di fl uoro-2-(2-fl uoro-4-iodophenyl amhuQph
enyl ) but ane-1 - sul fonam de: F 15[ 00269] According to
the general procedure A, 5,6-difluoro-Nl-(2-fluoro-4-

i odophenyEllg¢enene- 1, 2- di am ne was reacted with

n- but &0534; foryémogj;ﬁ@mdﬁgmt_gz_m;@_n t he desired

d 0 Miz, CDCI3): 8 =
7 goug”dﬁ"é‘”(@ °l‘111?“§"/?7‘°"§?*yw’§'&g?m 111), 7. 2)7 7.26 (m
1H, 7.15-7.09 (q. 1H, J916Hz) 6.62 (s, 1H br),

6.22-6.18 (q, 1H, JS i 5 5. 68 (s, 1H, br),

3.06-3.031 (t, 2H, J= S1.71 (m 2H),

1.38- 201.36 (m 2H), O. 8 86 3H, J= 1.3 Hz);
|

mz = 483 [MI|]. Exanple
[ 00270] N- (3, 4-di fl uoro- 2- (ZEfI uor o- 4-i odophenyl am no) p
heny! )ie0d3s2, 2- Ackordink 4@ Bndli Hatite B, Hi@RAN1 @etuoro4-F

[ 0027%&9&%&;&925&,&% S80S R AGEILY SisobYi chioride to
ISOSOdIh[éln tgtlgecompo&\% &ll\lg&((ji(amé]{z CDC\kb8738édd,J la&lo%l-hz

1,1, 1- %hzl(‘{ﬂﬂa(bé{ﬁ £ 331% By fS GHE 3P P2l B0 80 @i 244 ¢ he
desi r €86 ir BBt ¢ JYr‘ el 1H). 3864, J118, 87 8509 HE, ND. B (brs, D20

5 Exanyekdgangzable, 1H).

[00272] N- gdmgledi f | uor o- 2- (2-f 1 uor o-4-i odophenyl ani no) p
henyfl ne- 5. [00273] According to

t he geﬁg%g %roé%{ag&muﬁgmgl f1 uoro-NL-(2-fluoro-4-
10 i od¥ ﬂ%@éﬂ'fé‘ﬂ%"h‘?ﬂ*ﬁ'“g?“gﬁﬁﬁe was reacted with
sec- butyl sul fonyl chloridg@ to obtain the desired
product. Yield: 2296r PR 500 A+E MeOH[ d4]): 8 =
7.60-7.40 (m 3H), 7. 7°0Q (Mg, MH), 6.55-6.45 (m
1H), 3.55-3.50 (m 1H), 2. 1H), 1.80-1.60
(m 1H), 1.43-1.40 (d, 3H YT~ 094 (t, 3H); mz =
483 [M1]. Exanple 7 15 F

[001274309&71(3 4Aag,udtngu%gen&1&¢%edtuw9 %ﬂ&mNg h y' am noj p
henyl).2 he'l‘%)ﬁ,ﬁg &}ffe e e s‘{, oflcphenc Tyl 11102d75 JTo a
sol ut |1°orf’ BYODREReS 2 e PP TG 78 L S Prmp ropp s sifony! chloride to
|odopWBﬁ?*%ﬂ?%%WﬁﬁeH?W$é?%¥%ﬁ@ﬁbhﬁé9§@$@dﬁhﬁﬂﬂﬁﬁ@see
Exanpl38) %6 (& 28313, 1Hp 3850t 612.1, Hinfol 7% He, A3 {br sty dr ous
THF was added at -78C a | M solution of LHVDS (0.6 nl,
0.6 nol) and the solution was stirred for 10 mn at
this tenperature. Then, nethyl iodide (0.8 nm, 1.824qg.
12.9 mol ) was added and the m xture was warned to
roomtenperature and stirred for 7 h. The sol vent was
renoved and the residue extracted using Et0Ac and
brine. 5 The organic fractions were dried using Na2SO™
and the solvent was renoved. The obtai ned crude
product was purified usirfg#r&#sh- col uim chr omat ogr aphy
(Si, EtOAc/Ilexanes 1:2, Rf = 0.45). Yield: 205 ng,
70% . 111-NWR (500 MHz, CDC13): 8 = 7.41-7.39 (d, 1H
J= 10 Hz), 7.30-7.29 (d, 1H, J= 8.0 Hz), 7.23-7.20 (m
1H), 6.98-6.93 (q, 1H, J= 8.5 Hz), 6.60 (s, 1H, br),
6.51-6.47 (m 1H), 3.23 (s, 3H), 2.46-2.42 (m 1H),
1.19-1.16 (m 2H), 1.04-1.02 10 (m 2H); mz = 481
[M1]-. Exanplg_S_

[00276]1 Chl oro- N- (3, 4-di fl uor o- 2- (2-f | uor o- 4- i odophen
yl am no) phenyl ) met hane sul f onam de:



F 15 [00277] According to the general procedure A
5, 6-di fl uoro-N1-(2-fl uoro-4-

W0 owoprrews/| ) benzene- 1, 2-di ami ne was reacted w RPET/US2009/040538
chl or onet hanesul fonyl chloride to obtain the desired
product, mz = 475 EMIf . Exanple 9
[00278] N- (3, 4-di fluoro-2-(2-fluoro-4-iodophenyl am no) p
henyl) - 2- 20 net hyl propane- 2- sul f onam de:

[ 00279] According to the general procedure B

5, 6-difluoro-N1-(2-fl uoro-4-

i odophenyl ) benzene-1, 2-di am ne was reacted with

2- met hyl pr opane- 2- sul fonyl chloride (synthesized
according to the literature procedure) to obtain the
desired product. 111 NMR (300 MHz, CDC13): 67.50 (m
1H), 7. 43pfafle32J= 1.8 & 10.5 Hz, 1H), 7.28 (hr s, 1H)

7.10 ([“st J &r@nﬁﬂ-(%ldiﬁuoﬂh@-ﬂu@m@ 6.48 (br s, D20
exchan .8 & 9.6 Hz, 1H), 5.58

exc'% ""(‘E'Bﬁl“’“‘“gﬁ“ﬁﬁ“g'“‘i 39 (s, 9H): nlz = 383

[hﬂl] . Exanpl e 10 d

5[ 00280] N- (3, 4-di f 1 u ﬁ‘-mz-HllrForo 4.
i odophenyl am no) phen c§cl opeptianesti | fonanide: Cro
NH [ 00281] According to t @ :@ procedure B,

5, 6-di fl uoro-N1-(2-fl uoro-{- (

i odophenyl ) benzene- 1, 2-di & ne was reacted with

cyclsonsmﬁnesw %'the &&cﬁﬁeﬁ Q6 BBlRINI- z]fﬂorl;li‘e deS' red
product 1 &

10. 5 dop%ef:l] benzexflé é &' Cf réa?j_ ]le)'om tél Zen sg.lg‘o }g i:_t|lzor1de{|?
7.25 (°P‘ﬂnth°2‘|‘—‘|j comppung. () Fb‘&‘”‘bMH’gC%d‘%s 74 CymyZiD. 7.3pygd, /=g 67
(hr s,1.88205 B EhdAtadb1= 4 4814)9,0 Hg 1717 /= 83Hz 1H)57.0280, 4 &
17. 4 Hm), 6.0k, /=34, 83&(PtH1H), 5.681r 80 (M 8H); niz = 495
[Mb]. Exgamhesnll

15[ OO%&% (34-&01514—4 CL.IUIQ 'N%?: lﬁl‘o—fz-(m

|odophe&%m% ﬁ%? §m¥ anesulfonanlde

[ 00283Y° IR I R i1 §"a ‘orocedure B,

5, 6-di fl uoro-NL-(2- quoroq4-

i odophenyl ) benzene- FN

cycl ohexanesul f onyl éﬁ;ﬁtﬁ
product. 1HNWVR (300 ,

10.2 Hz, 1H), 7.37 (ddd, 1&9.6 Hz, 1H),
7.27 (m 1H), 7.11 (dd, J= 3&180Hz 6. 64

(hr S’[00 1Y Acgoﬁim g'ihbge#erall;]rdc%meg Sgdlﬁlhoroz\l' %2 lglgrb-4 1H) 5 63

hr S, 1
( ? 4é)ro 5 ch’torothlophene-Z sulfonyl

e
[ oozsﬂlmd(t3°b&1nalﬁ fitle &Hmmdz H(W(PQQM%ERCW dddPHé fmy PR no) p
heny 1)7216r mgiDifP G4 ¢+ HPE HPARAH]6.03 (. F ona s 4 HBlgp A
n- But wl52 8:s;1@pl or o- | - propanesul fonate: 0 1 0-nBu 5
[00285] Triethylam ne (28 ml, 200 mmol) in CH2C12 (50
m) was slowy added to an ice-cool ed sol ution of
3-chl oro- I -propane, sul fonyl chloride (36.6g, 200 nmol)
and 1- butanol (18.4 g, 240 mnol) in CH2C12 (250 m)
and stirring was continued for 16h. The m xture was
diluted with CH2C12 (200 m ), washed (aqueous HCl) and
dried (MgSH) and 10 the sol vent was evaporated to
obtain the titled product 1 (40.85 g, 95% in crude
formas slightly yell ow crtsseiptp ch was used for the
next reaction without further purification. Il NWR
(CDC13)) 5 0.94 (t, J= 7.5 Hz, 3H), 1.44 (sextet, 2H)
1.72 (quintet, 2H), 2.31 (quintet, 2H), 3.27(t, J= 6.9
Hz, 2H), 3.68 (t, J= 6.3 Hz), 4.23 (t, J= 6.6 Hz, 2H)
Step B: 1-Butyl cycl opropanesul fonate: o-' 1

wag reacted wth
bt ain 20 the desired
.43 (dd, J=1.5 &




0-nBu 15 [00286] Sol uti ons of 1-butyl
3-chl oro- 1- propanesul fonate (4.6 g, 21.39 mol in 25
woroodER4@nd of butyllithium (14.7 m, 23.53 nP@I/PS2009/040538
1.6M THY) were sinultaneously added to THF (150 m)
at -78C under nitrogen atnosphere. The sol uti on was
allowed to warmto OC and then quenched with water (2
m ). The volatiles evaporated under reduced pressure
20 and the residue extracted with CH2C12 (150 m ). The
extract was washed wth water and dried (MgySOH) and
evaporated to give crude desired product (3.23 g,
78.22% in alnost pure formas pale yellow oil which
was used for next step without further purification.
111 NWMR (300 MHz, CDC13) 5 0.94 (t, J = 7.5 Hz, 3H),
1.07 (m Bdadhplesd. 25 (m 2H), 1.45(sextet, 2H),
1. 74( qw;a]t et , 3 iédlos-chiordR-4, é Dﬁﬁtuﬁ-tz-(z thbrdN-ioddphestantidy J =

6.
1- Met ﬁ"‘i“m“ﬁ'%%’?%’%%nesul fonat e 'IVO 0.s.,, |

041 BU Page 139 of 2g0 V\[.?2009/ 129246PCT/ US2009/ 040538
100287] To a sol ution £ s wButy! rcycl opropanesul f onat e

(19, 558 mmol) in T & tyllithiumsolution
( 3.84 m, 6,14 mol, 1. HF s slowy added at
- 78C under nitrogen atnospifere. ter 15 m nutes Mel

(0.72 M, 11.16 rnnol) was Fadded and the sol ution was

al | 9"‘"?@ 4*310 V‘@[omdhgto%gge@e'ﬂa? 'E%ﬂd"%tNh RLes (1 ).

The vq ofat ed ressure and
Che r deommbase Zhby i tﬂﬂli%f? iy ?h%e- o

ext r achonfgieobitia dp g compeupd. FENMR (300 MHE, SHCIQ VG- 7 ik

eV aporig kel ), ThebmmeH),d de(ddpdes2. ik 14 He) 18H7. O\eY = 1 Hzi 18a  gel
chr omerto@d, 2990/ (78 lHy amf a2 ad1esearsey/s 1CHRL 1B )5.56 @r splpg. ai N t he
tithed pr 135(0.59 g, 55.09% as a colorless oil.

A o B ity b5 L7

4.21 (d(“t“"y °"h°'6*'36“' 1OStep D 1- Pot assi um

1- Met hyl - cycl opr opa suI fmnate: .0 sS 0 K [00288] A
m xture of 1-Butyl 1- hacycl gpropanesul f onat e
(0.386 g, 2 mml) andpotugsi m thi ocyanate (0.194 g,
2 mol) in DME (5 ml) andjwdter m ) was refl uxed
for 16h. The volatiles we ¥a ed to obtain the
crude sul fonate (O. 348g, geantitative) 15 which was
dri ed er vacu t de product
WS ugdﬁ%‘% n tAﬁ:co 1néto?h %cnera rJi_rocc-:dureB]'9,{3-}1118umi_0%f1((: ttj ﬂ'oe?—

pur'f f i\ WeppeRenzepe.¢- leWRWtS%‘('Pd WAL, S-dipthihioppene-sgipnyl ¢ =
6.3 thlongq-(g obtaif) the/@le ¢oppougfi= I-E\II\Q{(mMngPCb) $7.2Qdd 57 1. SSZH)
Step H0.2 Hz; e U7 bavl. 16 oy6 [20)pT. 10 piaTe .0 & iRz 1ah) b.oméd, degsHz) K . O
0 "r G, 20 &,00280} 1501 Uk, 95 0, ui;-zg@{s%ﬁ)SI um

1- met hyl - cycl opr opanesul fonate (0.348 g, 2 mol),
thionyl chloride (5 nil) and DVMF (5 drops) was
refluxed at 60C for 16h. The volatil es evaporated
under reduced pressure and the residue extracted with
CH2Cl12 (50 nl). The extract was washed with water,
dried (MgSO4) and evaporated to obtain the crude
product as yellow gunmy oil which was used in the next
reaction wi thout further 25purification. Step F:
N-(3.4-difluoro-2-(2-fl ugrosgass odovhenyl am no) Dhenyl) -
1- nethyl cycl opr opane- 1-sul fonanm de: [00290] Accor di ng
to the general procedure B,
5,6-difluoro-N1l-(2-fluoro-4- 5

i odophenyl ) benzene-1, 2-di am ne was reacted with

1- met hyl - cycl opr opanesul fonyl chl ori de to obtain the
desired product. 1H NWR (300 MHz, CDC13): 8 7.42 (dd,
J=1.8 & 10.5 Hz, 1H), 7.36 (ddd, J= 2.4, 4.5 & 9.0
Hz, 114), 7.27 (d, J= 6.0 Hz, 1H), 7.07 (dd, J =9.3 &
17.7 Hz, 1H), 6.24 (dt,J = 2.1, 8.7 & 17.4 Hz, 1H),
5.86 (br s, 1H), 1.43 (s, 3H), 1.33 (t, J= 5.4 Hz,
2H), O. 75 (dd J=5.1 & 6.3 Hz, 2H); mz = 481 [M1 ]

A NP~ o A~




A 0, A ., 0"0 15
[00292]Cyclopropanesulfonyl chloride (5 g, 35 mol, 1
wWe@eoimee4di ssol ved in an excess BuCH (20 nl), BEEUS2009/040538
reaction m xture was cooled at -10C and pyridine (5.8
m., 70 mol, 2 eq) was slowy added dropw se. The
m xture was slowy warned at roomtenperature and
stirred overnight. The solvent was renoved under
reduced pressure and the resulting white solid was
di ssol ved in CHC13. The organi c phase was washed w th
20 water, brine and dried (MySO4) and concentrated to
give an oil (4.8 g, 24.9 nmmol, 719%. 1H NWR (300 Mz,
CDCl13): 8 4.25 (t, 2H), 2.46 (m 1H), 1.74 (m 2H),
1.45 (m 2H), 1.25 (dd, 211), 1.09 (dd, 2H), .93 (t,
3H). Stepablesutyl 1-allvlcycl opropane-|-sul fonate:
[ 00293edsg @ szglmﬁ.iom.@mﬂuomwﬁmml opropanesul fonate

(4.8 '8C was added
(S Sadorhcal "?’%‘T“"%“H:’Eﬁ‘?ﬁ’“é’%‘ o oos 2o 24

mol, 1.6M THF) 5 ﬁ?y' i odide (24.9 mml) under
nitrogen atnosphere. tj org mxture was stirred
2 hours at -78C and 3 ({u rmtenperature The
vol atil es were evapor at%d er uced pressure and
the residue extracted with ‘i‘i 1 00 m). The
extract was washed with watrer, dri ed (MS™) and

evapongaisd. T.All&;rdfn?t%'thggéﬁ‘ma\’\@o%edﬂyﬁ 'sfstlﬁnﬂmﬁlz\(@zrﬂué&J;' ca gel
chr OfTB.t O r m%/eneg gdl Q%{ass heg X l}% dlc%?&l)%ﬂolhezeé s&]fo P‘idgndg the
titled 75 8@@ § rres

TP LT RN A Y
2H), AHR728(720 (mp2HN J.08 (¢, 555908 7.4 BA-H), 699 7 D03 @k =2.1187% (m
4H) , 8934(ImH)5fﬁbcbrsSﬂiep C. Potassium

1-abl vl or glaggiyze@Dane- | - sul f onat e: [ 00294] A m xture
of 1- 393(,5-} o 5 g,
17.2 %S %Rémmn(;é s?%e?ﬁ'?g%%%%gﬂ""?'”{”é“y?), 17.2
mml) l} nd water (20 ml) was refl uxed
for 16h The voI atiles vve?e evaporated to obtain the
crude sul fonate (3.4 . ﬁntht ati ve) which was dried
under vacuum at 50C fO Y 1 rude product was
used in the next re#e®Fon ho urther
purification. NMR (CDCL3): 11H), 4.91- 4.85
(dd, 2H), 2.471-2.397 (d, BH), 0.756 (m 2H), 0.322
(M 20349120 St A2 grdld to e ghekayirdatat 0 BE-BMBRN (2=Baid-£- 0Ny |

chl 19r |1<g§>hen):f lbLngne IQr)dimQ VQS)LM]I’I&I %QLh%toLug& oihene-Z

pot assnbowtee,otxmﬁﬁvuae' O.xg,mjaag%gm% B Y was

refl u%déd ar é?)’ti“f%‘? 1Y T TRE 1§ %{fpﬂéé@%‘\/&ﬁéﬁé d
under HedButlém PDSSE (9 & Hntl & Hd He. &9 Schbiébr ebth. 3806 &8 Wi t h
CH2Cl12 (50 nl). The extract was washed with water,
dried (MgSO4) and evaporated to obtain the crude
product as yellow gunmy oil which was washed with
hexane and used in the next reaction w thout further
purification (2.7 g, 15 mmol, 87% . i HNVR (300 MHz,
CDC13): S 5.728 (m 1H), 5.191 (t, 2H), 2.9 (d, 2H),
0.756 (m 2H), 0.322 (m 2H). 5Step
E:1-aflyl-N-(3.4-di fl uom 2-(2-fl uoro-4-

i odophenyl am no) phenyncyckoprapane- 1- sul f onam de:

[ 00296] According to the general procedure B,

5,6-di fl uom N1-(2-fl uom 4-

i odophenyl ) benzene- 1, 2-di am ne was reacted with
1-allyl cycl opropane-|-sul fonyl chloride 10 to obtain
the desired product. ni/z = 507 [M11". Step F:
N-(3.4-difluoro-2-(2-fluoro-4-iodophenvlarni nolphenvl)
-1-(2 3- di hvdroxvnropvl)cycl opropane-|-sul f onam de:
HOOH [ 002971 15 i odophenyl am no) phenyl ) cycl opr opane-1
-sul fonam de (0,77 g, 1.52 nmol) and 4-

met hyl mor phol i ne N-oxide (0,18 g, 1.52 nunol) were

d| ssol ved |n THF (50 m) . Osm umtetrOX| de was added

. ~N O OA ™S "~ NS 1S N\



= 3.9 &11.1 Hz, 1H), 3.39 (dd, J= 6.6 & 11.1 Hz, 1H),
2.16 (dd, J= 9.6 & 15.9 Hz, 1H), 1.59 (d, J= 14.1 Hz,

WQakH9/129246 (m 1H), 1.26 (m 1H), 0.83 (m 2H)PCT/E82069/040538

542 [M1]- . Exanple 14

1002981(S)-N-(3, 4-di fl uoro-2-(2-fluoro-4-iodophenyl am
no) phenyl)-1-(2,3- 5

di hydr oxypropyl ) cycl opr opane- 1- suf f onanm de: 6 NH

[ 00299] The pure S isonmer was obtained by chiral HPLC
separation of the racemc mxture (exanple 13). I1INWR
(300 MHz, CDC13 + D20): 8 7.38 (dd, J= 1.8 & 10.5 Hz,
1H), 7.36 (ddd, J= 2.4, 5.1 & 9.3 Hz, 1H), 7.25 (d, J=
8.7 Hz, 1H), 7.02 (dd, J= 9.0 & 10 17.7 Hz, 1H), 6.27
(dt, J= 3.0, 8.7 & 17. 4 Hz 1H), 3.92 (m 1H), 3.54
(dd, J= 3pfmde3tl. 1 Hz, 3.39 (dd, J=6.6 & 11.1

TZ, 11"90350 P 16udaso~ ;:1&” 21150r94-|'|2 111), 01829((d J=
m
#f? then% JY‘I"W%II) Eri)'_ﬂnktfxy}- l%gyrr()mca%b te:
1003001(R) N-(3,4-difl uo?*bgz (2-f1 uor o- 4-i odophenyl am
no) pheny1)-1- (2, 3- Mﬁcmﬁ NH

di hydr oxypropyfleyclo | S8yl onam' de: CHt.-7

[00301] The pure R isonmer wdp (bt d by chiral HPLC
Fe anpl e 13) . NMR

38 (dd, J-18&105Hz

separation of the racemc ni
(300 MHz, CDC13 + D20): 8 7.

(dd o word.a.29 (d J—
o oy gy et by |
(dt, J° ‘m%*’" e e S g groslipp gty 54
(dd, Jurol2gutexyity topbiyipthe tijegmpound "B MR (o0 Wé}zzcwhba ®711. 1
Hz, 1H}d,/=2.8%30.§drllH).J29 @, 25, &121694 Gn, #p. 5.87(H)J = 18,88 104, J=
14. 1 He, 18 35H6,0rd 118),B.6§ @3 (s, 38).26 (m 1H), 0.83 (m
2H), Mz Ex 4;39[M1] . Exanple 16

[ 0030 | fl uor = {2k 40 [ ond henyl am no) p
henyof{']o 5 dJﬂ""f‘ﬁzo(éé)?g%oer%p &"m?)ph ﬁ?onam’ de:
St ep "B“"“ ‘1 opropyl)ethanol: Br OH 5

1003031To a solution o ﬁeat diethyl zinc (3.3 n,
3.977 g, 30 mmmol) inQ .,an anphy€dr ous DCM was added
very slowy trifluor® .‘o (2.31 m, 3.4188 g,
30 nmol ) dropw se at OC Vi ol ent gas

evol uti on, exothermc!). : 6nMpl et ed additi on of
the TFA, the suspension stirred for 20 mn at the

sane t@FPEr at Atboling @k &Me £, B8-diddroRd g ftubrguﬂ of
di i QondgEﬁ Mﬁne( g diﬂ'réne@as reaﬁed:bvﬁél'theerreg)Q éﬂ%sﬁg}? ri efo
en a S ol uti on

furthe red

of 3- brom)eb et°°’f'5"°un ‘86 3{2/" Tg_rﬁomj 523 g, 10.1 nmmol) in
10 nl DOMVEREEe#dded at the sane tenperature. After
conpl d408s4ladditGhiyre;N-G frdiflyprot@Rtflwroas war ned t o room

t enpe lidtbpliéngaifgbhénlyhpidpse1-fubdnaidehour s. The m xt ure was
quenched with 100 m MeOH amd 40 mM brine, and it was
further stirred forClS(O\fﬁ;ﬁ’ nThe sol vents were 15
reduced, and the residue exfragted using CHCL3 / ag.
NHACLl. The organic | ayers e ( ected, washed with
bri ne and water, and the so¥remt~¥as renoved to gi ve
2415 bronocycl opropyl)-ethanol in sufficient purity
(1.6564 g, 100% . 1B-NMR (500 MHz, CDC13): 8 =
3.90-3.83 (t, 2H), 1.91-P=8%ctft, 2H), 1.71 (s, 1H,
br), 1.14-1.09 (m 2H), 0.83- 0.79 (m 2H). 20Step B:
TBS protected 2-(1-bronocycl opronvDet hanol : OTE3S
100304] To a solution of the cycl opropyl alcohol (Step
A (1.303 g, 7.95 mmmol) in 30 mM anhydrous DCM was
added anhydrous pyridine (1.2 m, 1,1736 g, 14.8 nmol)
and TBSOrf (2.7 m, 3.1077 g, 11.76 nol) and the
solution was stirred at roomtenperature for 25 16h.
It was extracted with CHC13 / brine and the organic
fraction was dried with MgSO4. The sol vent was reduced
and the crude product purified using flash-colum
chromat ography (Si, CHC13 / hexanes 1:10, Rf = 0.4).
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[ 003051To a solution of the cycl opropyl brom de
prepared in step B (1.1227 g, 4.04 mmol) in 15 m
wanivgdeows di et hyl ether was added a 1.7 M sol BET/082009/040538
t-BuLi in pentane 5 (4.8 ml, 8.16 mmol) at -78C. The
solution was stirred for 30 mn at this tenperature,
and was then transferred via a transfer canola into a
solution of freshly distilled sulfuryl chloride (0.65
m, 1.029 g, 8.1 mol) in 8 mM diethyl ether at -78C
The yel | ow suspensi on was warned to room tenperature.
The sol vent was renoved, and the residue was dried in
vacuo to renove excessive sulfuryl chloride. Then, the
resi due was extracted two tines with 10 hexane, and
after filtration the solvent was evaporated in vacuo
t o gi y@sshe Satkokddgigpkhe gehdrabiirdcalire A,13,6-8ifldofolNTi(RMbropUr | t Yy as
a col %dbpﬁ&ﬁ)baiehe.l 2Xila@h&lvas (Galtll WikH)3- {mz%p@pml;hﬂzmwwﬁnéewo
1. 8 0 e)dbsuéﬁr'ggugc l%lvé (5%§M£l; QTI l)_l)it7?9 7%?%1,21H?$35(7t34 2H),

0. 10 )6%7726(m 1’H),71070(<§1-§66 615 1t1 qc{ﬂgg’m(s

N- (3. 4Hd’r)f3}6ﬁr6f66‘ 30, 8.2 #@@b?‘ﬁhzﬁz?ﬁé‘hﬁ?‘?envl am no) phenyl | -
1- 15 (2Ehsmkddxvet hyl)cvel ovronane-1-sul fonam de:
01BS #385810 6 1 ACQ@«-dHioid g-flu@ophdi@anii@NBs-dfuofpiteyodur e B,

5, 6- dchoH:anQes.hﬂnaﬁxﬁef | uor 0- 4-

i odophenyl ) benzene- 1, 2-di am ne was reacted with the
cycl propyl sul f onyl chbp ide prepared in step Cto
obtaln the desired pr@®gt. 1H-NVR (300 MHz, CDC13): 8

= 7.44-7.39 (dd, 201H), {4.3R-7124 (m 2H), 7 1-6.98
G@(s 1H, br),
. ~~aH, 1.35-1.20 (m

(g, 1H), 6.34-6.24 (m
211) 095075(m 1 1HF, 0.10 (s, 6H); mz = 625 [M

3.85-3.75 (t, 2H), 2.15-
lg 400%?7]” Se«pexagxplgk ]f-IFIMRPOOI\QE-Izi 56)8085 O?Sém 2(?? 05|1]1e5 yl)
1 (2- W7t B3GR %‘fxé‘l‘)oﬁﬁr“olﬁ%ﬁ@f@siﬂ)f"éné?ﬁ% (014
ce N 100382 sol uti on of the TBS- protect ed

sul f onesssde py-epamed-i-@Hosde2p D (21 ng, 5 0.033 mmol)
iNn 1 rHethyiflenylyah o)mgqug,m}mmﬂfoagm&, 2N HCl sol ution at
OC and the solution was—stirred for 2 h. The sol vents
were reduced and the re¥%i due was extracted using aq.
NaHCO3 sol ution and Et3 The 4 rganl c fractions were

dried with MpSO4 and the Jvolthtijl'es were renmoved. The
crude product was pur|f| d us?‘ﬂl ash- coI um
chr omat ogr aphy (Si, -.,, = 0.45) to

gi vig the pure product YIFel : 16.9 10 rrg (100%
1H NM06s800 MelZexanGiPC 18 Niir &DCI;)%O%J(m 38, {620 Ak

1y, ot o) % iy o by2tyhn,

(t, 2 % 2H), 0.95-0.85 (m 2H); rez =
511 {MI]. Exarrple 17

1003081N- (3, 4-di fl uoro-2-(2-fluoro-4-iodophenyl am no) p
henyl) - 3- 15 hydroxypropane-|-sul fonam de: [003091To a
sol ution of 3-chloro-N(3,4-difluoro-2-(2-fluom 4-

i odophenyl am no) pheny1l) - propane- 1-sul fonani de (69.4
ng, 0.138 mmol) in a mxture of 8 m 1, 4-di oxane and 2
m H20 was added KOH powder (0.674 g, 12.0 mmol) and
the 20 m xture was heat ed=t&-ehe refl ux tenperature
for 3 days. It was extracted using EtOAc / brine, the
organic fraction was dried with Na2SO4 and the

vol atil es were renoved. The residue was purified using
flash-col um chromat ography (Si, DCM/ MOH 5:1, Rf =
0.3). Yield: 41 ng (62% . 111-NWR (500 WMHz, MeOH
R14]): 6 = 7.38- 7.21 (d, 1H), 7.23-7.21 (d, 1H),
7.06-7.00 (gq, 1H), 6.52-6.50 (m 1H), 6.17-6.13 (t,
1H), 3.30-3.27 (t, 2H), 2.86-2.83 (t, 2H), 2.05-2.00
(m 2H); nilz = 485 [MI]. Exanple 18

[ 00310] N- (3, 4-di fluoro-2-(2-fluoro-4-1odophenyl ankt o) p
henyl) 2 nethyl 5 5

o ~ Y Y L Y



i odophenyl ) benzene- 1, 2-di arnine (0.182 nunol) was

reacted with 2-acetam do-4- nethylthiazol e-5-sul fonyl
w@hdooneates (0.5 mmol ) to obtain PCT/US2009/040538

N-(5-(N-(3,4-difluoro-2-(2-fluoro- WO

2009/ 129246PCT/ US2009/ 040538

4-i odophenyl am no) phenyl ) sul f anoy1) - 4- net hyl t hi azol - 2-

ypacetam de .NVR (CDC13)) 8 2.1 (s, 3H), 2.2 (s, 3H),

5.9 (dt, 1H), 6.05 (s, 1H), 7.0-7.6 (m 3H), 7.4 (dd,

1H), 8.0 (s, 1H). Exanple 20

5[ 00314] 5-(5-Chloro-1, 2, 4-thi adi azol -3-y1)-N-(3,4-clif

| uoro-2-(2-fluoro-4- iodophenyl am no) phenyl)

t hi ophene-2-sul fonam de: CI N - [00315]According to

the general procedure B, 5,6-difluoro-Nl-(2-fluoro-4-

i odophenyEsizene- 1, 2-di ani ne (0.182 mml) was

react QdBGM th ﬁa&ﬂa@tﬂt@f erolopl?enﬁmmlﬁ 4-difluorophenyl)

th| ad| ?J, aﬁem;{mamdgphene 2-sul fonyl chloride (0.5

0 obtain 5-(5-chloro-1, 2, 4-

th| adl azol -3-y1)-N- (3, %-di fluoro-2-(2-fluoro-4-iodophe

nyl am no) phenyl ) t hi opiisne- 2- Sl[I| fonam de. 1HNWR (300

MHz, CDC13)) 8 5.8 (dt, 295 (s, 1H), 6.95 (d,

1H,7.4 (m 2H), 7.6 ( 8 (s, 1H). Exanple 21

15

[00316] N-(3 4 di fl uoro-

he soxazol e

(0031 10Kk or (TP -t RAR GHE S buddaR e iy 105120

5, 6- ditrI2HolYs ND»2(42~5K11%u1é9r5<§ (4 11),i68 (P ety JB), 7.0-7.2 (m, 2H),

benzerng-74 (R 219i nstrvi40eefMD. 182 nmol ) was reacted with

3, 5- di net ppuhgis@xazol e-4- sulfonyl chloride (0.5 nmol)

to obt[@w] N-(IQS gdlciﬂt, ,g[aamg)g4fl uor o- 4-i odophenyl
am no) soxazol e-4-sul fonam de. 1H

NVR® ( "“XfBE‘fi%*)“}‘ B s, 3H), 2.4 (s, 3H), 5.8
(s, 1H) 6.0 (dt, 1H), 8. 95 (s, 1H), 6.9 (s, 1H),7.0
(q, 1H), 7.2 (m 3H), 07534 (dd, 1H) 5Exanpl e 22

10031815- Chl or o- N- ( 3, £~ dM wor & 2- (2-f | aor o- 4- i odophen
yl am no) phenyl) -1, 3- di
| H pyrazol e- 4- sul f onam % §According to the
gener al procedure B, 5,64difluoro-NL-(2-fluoro-4- 10

! odophe % bsenze lel ]‘HNMR 300M1?e D P 5182 mol) as
react d t p ©eecxample ( z, CDCL;) § 0.9-1.0 (m, 2H), 1.05-1.20

5- chl (S'F 301282 itk $19/(% DI\ ¢aAb b6 4Ds 1 F2myh): thl4dmi de
(0.5 rHpkKy=2DMOHE ai n
5- cial or o- M@ﬁ di fl uoro-2-(2-fluoro-4-

nggg)rl)l &5\% amia)oro-N-(34 difluoro 2- (2—izllg)roé4-triﬂu§l£m$thoy2am de. 1H NWVR

(300 ﬁl)lﬂ‘;""fﬁg‘f&%%%‘?* ‘t‘m"‘@ , 3.6 (s 3H), 5.8 (s,
5.95 (dt, 111)c 7.0%q, 1H), 7.2 (d, 1H), 7.3 (m

2H) 7.4 (dd, 1H). EXafiphe 23 F

1003201N-( 3, 4-di f | uor 0- 2- (& FNyokQ- 4- i odophenyl ani no) p

heny1l) -2, 5- di net hyl fur ansuf am de:

1003211According to the gefer@l Proewdure B,

5,6-di fluoro-N1-(2-fluoro.8. 20 iodophenyl)

benzene-1, 2-diam ne (0.182 mMmvl) was reacted with

2,5-di nmet hyl furan-3- sulfonyl chloride (0.5 mol) to

obtain N-(3,4-difluoro-2-¥2€8Por o- 4- i odophenyl am no)

phenyl ) -2, 5-di met hyl f uran- 3- sul fonam de. 111 NWR (300

MHz, CDC13)) 82.2 (s, 3H), 2.3 (s, 3H), 5.8 (s, 1H),

6.0 (dt, 1H), 6.8 (s, 111), 7.0 (g, 1H), 7.2 (d, 1H),

7.3 (m 2H), 7.4 (dd, 1H). Exanple 24

[ 00322] N- (3, 4-di fl uoro-2-(2-fl uoro-4-iodophenyl anm no) p

henyl) - 1- net hy1l-3- 5

(trifluoromethyl)-111-pyrazol e-4-sul fonam de: F3C

(2l= fI uoro 4 [ odophenyl am no) p




O O "NH [00323] According to the general procedure B,
5, 6-di fl uoro-N1-(2-fluoro-4- iodophenyl)

wWhergarre4d, 2-di am ne (0.182 Mol ) was react ed RET/HS2009/040538
1-nethyl-3- (trifluoromethyl)-1H pyrazol e-4-sulfonyl
chloride (0.5 mmol) to obtain N-(3,4-difluoro-2- 10
(2-fluoro-4-iodophenyl am no) phenyl)-1-nmethyl-3-(triflu
oronet hyl ) - 1H pyrazol e-4- sul fonam de. Ili NWVR (300
MHz, CDC13)) 8 3.8 (s, 3H), 5.7 (s, 1H), 6.0 (dt, 1H),
7.0 (g, 1H), 7.2 (m 2H), 7.4 (dd, 1H), 7.8 (s, 1H).
Exanpl e 25
[ 00324] N- (3, 4-di fl uoro-2-(2-fl uoro-4-iodophenyl anm no) p
henyl) -2, 4- 15 dhnet hyl t hi azol e- 5- suf f onam de:
[ 00325] According to the general procedure B,
5, 6- dildosesior 0-Shélexdngle f.|"BIMB (360 MHzOWCRHELBG.36 (m, 2H), 7.25 (m,
benzengy, ibs%rd,di @U&nﬁ ﬁZOm;L% deexmgeameeﬂgts@@h w4ih
2, 4- d'ﬁhpﬁ %bé(l'l %700 eablesﬂl wti) t9U6g§6§gz 9! )

4

to obtain uoro- -
“ﬁ Ith| azole 5-sul f ona

i odopHieh /Izzf‘tﬁsﬁlé’)zﬁ?hzeﬁ)@fftet’zz WET T
i dé. | Fl Baemele4800 MHz, CDC13)) 82.3 (s, 3H), 2.6 (s,

31- 1) 005617 ( SY-GA#for-@eotd 1H), 7.1 (g, 1H), 7.2 (d,
111), ﬂnu&oﬁmyl)ﬂhk&umﬂo)ﬂedaﬁksuu&hhd :7.4 (s, 1H). Exanple

26

[ 00326] N- (3, 4-di fl uor %%‘(2 fI or o- 4- i odophenyl am no) p

henyl ) -1, 2- di met hyl - 118-15 mflazol e- 4- sul f onani de:
[ 00327] Accord| ng to th nprocedure B,

CF3
i am ne was reacted with

5,6-difluoro-N1-(2-flu
iodophenyl)benzene 1, 2-
1, 2-di hyl-1Him dazol e-4-sul fonyl_ chloride to

obt ai r{‘p?(ﬂ]e ¢ i 1 s Fr B TMR 0y i ;%@J 8= EDCT3) -
7.95 ((BRWs719 {4y = 9y & 374 Feg HY 619 (br 3 D:Opex Gangsabien| Hy 6.44dd, JFH)
7.32- 75M4@m1H)34—1y(br56D298x0@9kdable,JH) 0026, ¥D; WE =PRI . 1H)
587(dt dmpe#4. 2, 9.0 & 17.4 Hz, 1H), 5.55 (br s,

Jo05e8) (Sas-é?hhﬂv N- 84ﬁﬂau&§uz-§h0ro-¢ﬁaﬁmeﬁ 12/
[0032 fonbiiiad. | uor o- 4-1i odophenyl am no) p

| uor
henyl )pllehfl ""'H) henyl rop'mﬁﬁ“onamr“ndede 15 [ 00329] Accordi ng
to the general proceduregs,
5, 6-di fluoro-Ni1-(2- T H c|

i odophenyl ) benzene- 1, 2- di g#&g_pH reacted with
t hi ophene- 3-sul fonyl chlo e tbtaln the title

conmpound. 11-1NMR (300 MHZY 0D cg 8.00 (dd, J= 1.2
& 353 Hz, 1H), 7.45 (dd, JE 0.9 & 5.1 Hz, 1H), 7.35

(M 2kbozes)’ - 27Se4eﬁfdmp121'|)‘HNﬁR8301\ﬁ}QCbDCi]r6‘%6&ﬁl%?lzl Hz,
1H), ggtﬁ-%n%)e?éj(ﬁhj—%‘oﬁn gﬁ;ﬂ)% igtg E%)m% H)Qﬁéf (dt,

J= 5.
1) 20 xthanieg Fé 362(tJ 6.0 Hz, 2H), 3.29

100336‘&ﬁ7€§‘ A 32y %l‘qﬁ“‘tzaz T‘tﬁé%lM i odophenyl ami no) p
henyl ) furan-2- sul fonam de: 5 [00331] According to the
general procedure B, 5,6-difluoro-N1l-(2-fluoro-4-

i odophenyl ) benzene- 1, 2-di am ne was reacted with
furan-2-sulfonyl chloride to obtain the title
compound. 1H NWR (300 MHz, CDC13): 87.53 (br s, D20
exchangeable, 1H), 7.38 (dd, J= 1.8 & 10.5 Hz, 1H),
7.30 (d, J=8.4 Hz, 1H), 7.21 (d, J= 3.0 Hz, 1H), 6.96
(dd, J= 8.7 & 16.5 Hz, 1Hjeg287 (ddd, J= 1.8, 51 &
9.0 Hz, 1H), 6.53 (dd, J=1.8 & 3.6 Hz, 1H), 10 6.44
(dt, J=5.1, 8.7 & 13.8 Hz, 1H), 6.22 (br s, D20
exchangeabl e, 1H). Exanple 29

[ 00332] N- (3, 4-difluoro-2-(2-fluoro-4-iodophenyl am no) p
henyl ) - 5-




nmet hyl t hi ophene-2- sul fonam de: 15 [00333] According to
t he general procedure B, 5,6-difluoro-Nl-(2-fl uoro-4-
W0 owoprrews/| ) benzene- 1, 2-di ami ne was reacted w RPET/US2009/040538
5- met hyl t hi ophene- 2-sul fonyl chloride to obtain the
title conpound. 111 NWMR (300 MHz, CDC13): 87.34 (dd,
J=0.9 & 10.2 Hz, lii), 7.30 (ddd, J= 2.1, 4.8 & 9.0
Hz, 1H), 7.25 (d, J= 3.9 Hz, 1H), 7.07 (m 2H), 6.65
(dd, J=1.2 & 3.9 Hz, 1H), 5.89 (dt, J= 2.4, 8.7 &
17.4 Hz, 1H), 5.54 (br s, D20 exchangeable, 201H),
2.46 (s, 3H. Exanple
100334] 5- Chl oro-N- (3, 4-di fl uoro-2-(2-fl uoro-4-
i odophenyl am no) phenyl ) t hi ophene- 2- sul f onam de: 9
C.1.SrgNH HF 5 [00335] According to the general
procedureMG di fl uoro- N1- (2-fl uoro-4-

i odoph ﬁML) b%ﬁm\l@&aﬂﬁm(mommhmm with
5- chIoLot

0 chloride to obtain the
Uit o P 3"“%’(“?’“!%@ ’é“ﬁ‘% MHz, CDC13): 8 7.38 (dd,

J1.5&10.2Hz 32(ddd J= 2.1, 5.1 & 9.3 Hz,
1H), 7.25 (d, J= 3° Sihi) 7.40 (dd, J= 9.0 & 18.6
Hz, 3H), 6.84 (d, J= 4.29 5.86 (dt,J= 1.8, 8.7
& 17.4 Hz, 1H), 5.49 (br D2 exchangeabl e, 1H).
Exanpl e 31 F CFs

10033615- Bronmo- N- ( 3, 4-di f | Blor o- 2- (2-f | uor o- 4-
I odephesx] am saakaipe nyh MR GoenecRy: s18: (sonpdsde 2m, F 15
10033 77326\?1&3 91 i o9, 7tH9 1ﬁ)'\?62 SENB O chahleBELERYEL =841z,

5, 6- d| r
O LA D b, YT St e a0 g g 228

5- br orfBf ?%%W@né“i’“éhl fonyl chloride to obtain the
title conbemmd®? 111 NWVR (300 MHz, CDC13): 67.39-7.29
(M 10 2Hi0372i7 . 20cydiopddpar(ediifonis kid, (3,43649&0(0@ @-thisrod-iddo-Hz, 1H),
5. 85(q,§.enyl.1m°gph1nyl).9mige& 17.4 Hz, 1H) 5.54 (hr s, 1H).
Exanpl e p A: (2-Fluoro-4- 1odo henyl)- -] = :
[0033814 Brono-
i odophenyl am no) phenyf
[00339] According to the
, 6-di fluoro-N1-(2-fluo
|odophenyl)benz enel, 2- digam ne vvas react ed wth

4- bro ophene 3 sul f.o r tajn the
titl e nigound %419%%‘8 eég% s 6“7“°13f§d'(br m
245 7 derymosfn AN e Y

2.4, 4ne@y1 &sﬂgnd@aﬂvxslMew) LEMPS"(75.3( uil, ISme@olmvastded by, 7 02
(M 1 Hhis reftioD Bixfuel trgs kebEstisangdt 788 % arbsthd Fouddanden 2,445, 5. 68
(hr S-telrad'grenmt)@g&@% bea3The reac‘uon mixture was allowed to warm to mom

E)E ene- 3-sul f onam de 5
rocedure B,

[ 0034%%« ‘%‘JELnQ d?or Aiou%i %Lyﬁi 2 %Ot(ﬂﬁ’l LdHéHr 0- 4-
i odop n ene- Tk

00341 *Etyf%?%*?w T w.,{ ¥ M Orgi g edgrer o

5, 6-di s'flfaxﬁ'ﬁ‘[i W]P_ _ H_latOngly to provide yellow solid (3.75 gm,

i odopryewp 3 MBNE 9. 2H NMB (AMAE, 300MHz): 685at B0} 708 (0. hEH);

4- br omez & niplsos @tini ophene- 2-sul fonyl chloride to
obtain the title conpound. ill NVR (300 MHz, CDC13): 8
7.42-7.34 (m 2H), 7.25 (hr m 3H), 7.13 (dd, J= 9.0 &
17.1 Hz, 1H), 6.02 (dt, J= 2.4, 6.6 & 17.4 Hz, 1H),
5.52 (hr s, 1H).
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Exanpl e 34

[ 00342] 3- Bronp-5-chl oro-N- (3, 4-di fl uoro-2-(2-fl uoro-4-
WO owopreems/| am no) phenyl )t hi ophene-2- sul f onanPdEUS2009/640538

[ 00343] According to the general procedure B,

5, 6-difl uoro-N1-(2-fl uoro-4-

i odophenyl ) benzenel, 2-di am ne was reacted with

3- br ono- 5- chl or ot hi ophene- 2-sul fonyl chloride to

obtain the title conpound. 1HNMR (300 MHz, CDC13): 3

7.41 (dd, J= 2.1 & 10.5 Hz, 1H), 7.35 (br m 2H), 7.31

(dd, J= 2.1 & 4.2 Hz, 1H), 7.19 (d, J= 8.7 Hz, 1H),

7.08 (dd, J= 9.0 & 17.4 Hz, 1H), 6.02(dt, J= 2.1, 8.4

& 17.1 Hz, 1H), 5.59 (br s, 1H). 10Exanple 35

[ 00344] N-(S 4- d|f| uor o- 2- (2 fI uoro 4 |odophenyl am no) p

[00345] Accor d| ng to t he gmMe[ aIF pr ocedure B
, 6-di fluoro-N1L-(2-fl ueg gh4:N
i odophenyl ) benzenel , 2- di reacted with
2, 5-di net hyl t hi ophene- 3- syil ffon dhl oride to obtain
the title conmpound. NVR (300 MHz, CDC13): 6 7.39 (dd,
J= 1. 800%7411.0. ol stirrdisplutionpf @-fluoip-43@o-phignyD-(H3,5Riffyoro-6/ith3  ( dd,
J= 9. Qheky)LdineB (5zgm, bt} mmd).in/EfOK (@0 mi) AmSonfim kiorideX )2 gnf. 98
(dt 5 38 3l aniech pevick 0.4 ghiiso skl wid o). {Hlhlcaston mblilho 2. 33

(s, 6
[ O0aag SR r@'{%ﬁ’s%ﬁkﬁ T
i odop AT HefEIEeo g‘ﬁ‘?“f’ REHT g0
[ 0034 Ppdmerresphedt witgy waten W?Fé@‘géﬂmwaaﬁﬂemvae@m putfategnd further

5, 6- dipfrifierhy orystllizaoR ffnh RYQH to prdvide off-white solid (3.2 gm, yield: 66.39%).

i odiephenyBheng sMe Mo bz &0 Was); 6. 2aH).ad - v dalpH); 7.45
2, 5- digghi)oret fih.ophene-3-sul fonyl chloride to obtain
thetltletce:_g_p. I\/RA%O aAGL3) i ote 2.
7.41(dd, YA ¢ A 708
(dd, 3“‘90&174Hz 2H) 99(s 1H) 603(dt J=
2.1, 8.7 & 17. 4 Hz, 1H)H5_fa(,hrs 1H). Exanple 37
[00348] Met hyl

3-(N-(3,4-difluoro-2- ( or i odophenyl am no) pheny
) suffanoyl)thl ophene- o te:

[ 00349] According to the neral procedure B,

5, 6-di fl uor o- N 2- -4- 15 | odopheny| ) benzene

7 5 Ui YR PR AT oo b

3- ( chIPBFBsLA figing P OFﬁlgBﬁ’Héﬁ@DZ‘ Cfla%{%fe‘%yl “grvenyidigrigsistea n

t he ti@12&eng HTFpoulineks adddd TilyRai@ODxtuizs kepGB@AL3) oon8 8. 58
(S, 1hbmperafuredad 14ty wheiproBuctbrepitdtéd.of. g whit2dolid was/filtdi afadd, J=
1.8 &uﬂe@ﬁ&lm%outja@pmﬁzaué’ﬁl(oﬁg&%m . s'k%) 9:/2240&[1\/91]3 Hz, 1H),
7. 026' (mr ét'e_pl) %cﬁ)ro ogi%ac 46’tr1 oroZ ﬂuoro4 dHZ 1H)’

[ 00356 ey 5% d'3 4-di f1 uor o- 2- (2- flnoro 4.

i odophenyl ami no) pheny! ) fl_iam)yl) -1 -met hyl - 1H pyrrol e-
2- ear boxyl at e: 5 [DO3 ] Agcofding to the general
procedure B, 5,6-difl ud N | uor o- 4-

i odophenyl ) benzenel , 2-di e 4 reacted with nethyl
5- (chl orosul f ony1) - 1- net hy1- THpyrrbl e- 2- car boxyl ate to
obtain the title compound”™ 1H NWR (300 MHz, CDC13): 3
7.37 (dd, J= 1.8 & 10.5 Hz, 1H), 7.29 (m 21-1),
7.12-6.94 (m 411), 5.87 ¥edf*f29= 1.8, 8.4 & 17.4 Hz,
1H), 5.56 (br s, 1H), 3.65 (s, 3H), 3.75 (s, 3H).
10Exanpl e 39

[ 00352] N- (3, 4-di fl uoro-2-(2-fluoro-4-iodophenyl am no)p
henyl ) -5- net hyli soxazol e-4-sul f onam de:




[ 00353] According to the general procedure A,

5, 6-di fl uoro-N1-(2-fluoro-4- 15 i odophenyl)benzenel, 2-
walr@siizie4svas reacted with the correspondi ng suPEDOF1009/040538

chloride to obtain the title conmpound. Yield: 22%

mz-= 508 [MI]. Exanple 40

[ 00354] 3-Chl oro-N- (3, 4-di fluoro-2-(2-fl uoro-4-

i odophenyl am no) phenyl ) pr opane-| - sul f onam de: 20
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100355] According to the general procedure A,

5, 6-di fl uoro-N1-(2-fl uoro-4-

i odophenyl ) benzene- 1, 2-di am ne was reacted with

3-chl oropr opane- 1-sul fonyl chloride to obtain the

desired product NMR (500 MHz, CDCl13): 8 = 7.39-7.38

(d, 1Hio376]7. 35 stired dlufian of 4biANrifluofo-1R ¥ Bugro-2-@dd henylftkd)-,

7. 10- Gih§irobélzimidad)l-2-ord (08 3m, (081 meddin dBTHF (4 @) delder Bitrckdn vad], 1H) ,

5. 60 (c§oed§]7%°15’andqgc)uhon%f 1Q)Q'I]§H]&§S(6 Il’ml%léd)mmoﬁw%gd'd& slngly( m

211),

[ OOSSéﬂz'N%ZuZ iy ad%’fm(’)?f(‘)’ycggr?pfmﬁs or gp TSN ?Oé)?ﬁ‘%g ol T | uor
ophé nwasﬂowwvﬁflﬁﬁaﬁ@gﬁr%mm?ﬂéﬁr 1S e, r@mﬂ*
exanpisal vhs kMDA T Efizves @DGLEY w86, 488 0@r soBmytiate 211) |
1. 05- badkhcdntfaid to Aryhess. The idsidde otaifeti]-cycldplppanesul f@hyl(43,7-trifthdyo-3- 6. 3
(t, 1kD. guoR-4Goad pifnyl)-M3-illi)-bendihidezor2-ohd Swas Meedidio aiSAR RIE 42
Eg?ﬁ?%ldﬁ; t&g’ (ﬂvnlfliahil ol%ﬁlé @d%%ndlk%‘js?rggg atn room J for 16 ho
Y &g;g? b ocbredy g SRR
2H) , f""é@“]}‘g)z‘é)m rﬁ“z\ﬁf :48¢.7. SISN](A%(CWH)’OONQ‘ZHO% g -, H) ,
5.6 (9H; LI m, G246 s (o M), 6.06(sAHY, 644 - €.44ym, 1 F); 11 ¢4H): 1H) ,
7. 3- 7.74-{n, 12438 - 744%d(18); mAH)ss (M¥]z = 463 [ M 11.

Exanpl e 4gxam le 50

[006 2- (4 2- am no) -3, 4-di f
I uo?og (/ o ﬂuormg%(éf)ré'géozﬁ '?Jq%henrwﬁms %E“["’Gﬁ‘é 1] See
exanpl“é”i’”"“f‘ﬂsl‘ oR (300 I\/Hz CDC13) 8 0. 9 1 0 (m 2H) ,
1. 05- 1. 208¢mA: ' ¢ 2-fuom-4godp-phenyl)-pul

(s, 1H, 6.3 (dd, 1H) 6.(510(1 tH), 7072(m 2I—I)
7.3-7.4 (m 2H); mz Me : Exanpl e 44

[ 00362] N- (2- (2, 4-di chl or i no)-3,4- 10

di f1 uor ophenyfl cycl opr opaniestil f 6nahi de: OY 01.--' NHCl

15

[00378] A stirred solution of (2-fluoro-4-iodo-phenyl)-(2,3,5-trifluoro-6-nitro-

20  phenyl)-amine (1.23 gm, 3 mmol) in dry THF (25 ml) under nitrogen was cooled to -78°C
and a solution of 25% NaOMe (0.68 ml, 0.3 mmol) was added slowly. Reaction mixture
was allowed to warm to room temperature and stirring continued for another 16 hours. TLC
indicated incomplete reaction. Ethyl acetate (100 ml) was added to the reaction mixtyre and
was washed with water. Organic layer was dried over sodium sulfate and further purified

25 by column chromatography to provide yellow solid (0.6 gm, yield: 47.6%). m/z =424
[M=H]".
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F [00363] See exanple 1. 111 NWR (300 WHz, CDC13) 8

0.9-1.0 (m 2H), 1.05-1.20 (m 2H), 2.4-2.5 (m 1H),
W@2®9/139246lH), 6.3 (dd, 1H), 6.6 (s, 1H), 7.0- 7PQI/{83009/040538

2H), 7.3-7.4 (m 2H); mz = 392 [M1] . 15Exanple 45

[00364] 3-Chl oro-N- (3, 4-difluoro-2-(2-fluoro-4-trifluor

onet hyl ) phenyl am no) phenyf | propane- 1-sul fonam de:

Ssiih da*.'"" "NHHONCF3 W

2009/ 129246PCT/ US2009/ 040538 [ 00365] See exanpl e 1.

i1l NVR (300 MHz, CDC13): 8 7.39-7.26 (m 2H), 7.25

(m 1H), 7.18 (dd, J= 9.0 & 17.7 Hz, 1H), 6.78 (br s,

D20 exchangeable, 1H), 6.50 (t, J= 8.1 Hz, 1H), 6.00

(br d, D20 exchangeable, J= 1.5 Hz, 1H), 3.63 (t, J=

6.0 & 6.3 Hz, 2H), 3.29 (t, J=7.2 & 7.8 Hz, 2H), 2.26

ui nt et , seephd: 5.6-DiftdbroN1 orp-ModobhenyD B, @izeAH) 2-diamine:

(q

[00366]N-(3 4-di f | uor o- 2- {g; ehl pro- 4-

trifluoronethyl) phenyhen 0'3 et hanesul f onami de:

[ 00367] See exanple 1. 11 0 MHz, CDC13): 8 7.65
(d, J=7.8 Hz, 1H), 7.33 ] | 719(dd J—93&

17.4 Hz, 111), 6.90 (br sF D20 exchangeable, 1H), 6.45
(dd ‘10037;] S &”o%e olungnld}(ﬂii ﬁﬂl&%—S-‘nbtﬁoxyﬁ@th?ernyl) (2-ﬂuoro-
exchaqgo%ag) O)-erel0,57 35, P91 o in 1020 T Zunmonto hiomadl 15

Ex
| 0SBTAL AT 5 Koot Ol 1. BN B B2 1 1 or
onet hwlwwm#tlmﬂ%ﬁelﬁmu? prepamere Wgslﬂlﬂr"cﬂﬁ%m?la’é 0

| HNVR E(C30 hd MislashdlhEdkr. TR B«ORBlayeiOvas ddicd oder 5dukdzsulfa£l=kﬂd 7.36
(D.anO é'?DrmeerﬂeQbﬂc@QamlaﬁonﬁoQ E®H o profidd dwhide ki (0@7 ohlyiddor iH)
oo (EIBESR dsy mbily "3;39%5*%%1( yiog tf,
211), 18} BHGR: 733 M 7@% ’@ , _2.27 (quintet,
2H) m z Ste% -Dikle E=2-igdepHe ‘ -1 dazol-
[ 0037Q@iBxah| or o- I\I-(3 4- dlfluoro 2- (2 brom) 4-trifluoro
met hyl ) phenyl am no) phenyjl pbopane | -sul fonam de: 9 0

= @@

15 [00380] To the stirred solution of 5,6-difluoro-N1-(4-fluoro-2-iodophenyl)-3-
methoxybenzene-1,2-diamine (0.17 gm, 0.43 mmol) in CH;Cl, (2 ml), 1,1'-
Carbonyldiimidazole (0.085 gm, 0.53 mmol) was added. This reaction mixture was kept

stirring at room temperature for 16 hours when product precipitated out. The white solid
was filtered and used further without any purification. (0.089 gm); m/z = 419 [M-1] .

20 Step D/F: N-(3.4-difluoro-2-(4-fluoro-2-iodophenylamino)-6-
methoxyphenyl Jevclopropanesulfonamide:

i
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5 [00371] See exanple 1. 111NMR (300 MHz, CDC13): 8

7.82 (s, 1H, 7.38 (m 2H), 7.20 (dd, J= 9.0 & 17.7
WOH2009/129246 6. 62 (br s, D20 exchangeabl e, 1H), 6P@BUS2H9/040538

J= 8.4 Hz, 1H), 6.23 (s, D20 exchangeable, 1H), 3.65

(t, J= 6.0 Hz, 2H), 3.30 (t, J= 7.5 Hz, 2H), 2.28

(quintet, 2H); mz = 506 [M1]. Exanple 49 10

[ 00372] Cycl opr opanesul fonic acid

(3,4,6-trifluoro-2-(2-fluoro-4-iodo-

phenyl am no) - phenyl) -am de: Step A

(2- Fl uoro-4-i odo-phenvl)-(2.3.5-trifluoro-6-nitro-phen

yll-amne: [00373]A stirred solution of

2-fluom4-iodoaniline (3.64 gin, 15.37 mmol) in dry 15

THF (100 m) under nitrogen was cooled to -78C and a

sol ut ij@ss10f  1a Lrdybolutidnlof 14bRIBEIVBuIE -3 bindio-3id RZ-de

(Li N( %d&éﬁéﬁ)%)mm&ﬁmm[ﬁ]%ﬁcmme &8 gh/o. THRbY i MpFFadded

:c, |7g\g| %4 ml) héer T%gegg%_] Icoglgd tom7§g£‘ %nﬁ a sol\{l\% ?Kﬁglté_ﬂ-ﬂds (J1|7 mgo la/t

{ et r aF PP AT BE ﬁzz’é)rf‘ébwaéy aiget] >elomraenpuint gife

mi x & ur@2{plsd 24 minednEles reagsiongaixtyrs Yagkept sfiive ¢t eopp ERRTEIRF &7 1And

St i rr ihowg, ottt v@onefs @rd wasbintierEtOkG. Tholps:. watstaliyd witicet at e
(200 datpr, d@SveDdH@OuIRA add ConlehiBed 1€ RGEsL. AR ri¥lIBE LI € and was

was he de, Wy g'lswyﬁ-45 AR Fuoho AR héA@% n&iﬁl&gﬁi over sodium

sulfae urif.ied b raphy
Lo prd¥ st B0k e 5w e B 0

; W&Sfé‘e‘b“d HeRURIRE 7 DWB{‘BC%’G@‘“’W Cm‘B“‘&B““ pryplete jepgfion, 738
(d ]_H)eprodpct 62 pirifigd bQ]H)LC to@rofi o(fgmteiopg(zsmgp@g* 434.7, M-H":
3. 4. 64931 fHMR(OPAY30¢ AHAY08D1005 @ A5 d.05-phamyaH); 2 herszene- 12
- di amiifngs.g s, buylddQ3if4, 53 06.6 Re }§t7i3 Kk, ©66); 730! Ut daOiiy; A = 497
(2-f1 ygny 4-i odo- phenyl)-(2,3,5-trifluoro-6-nitro-
phenyl) agl nq& (5.2 gm 12. 62 mmol) in EtOH (200 m),
anmoni um c"i%errde (10. 12 5 189.3 mml) and iron
powder#3ly 5 Megppifonigagad G4 %Mf‘yff@va'gr"a‘da’eﬁhenwmgﬁ
r eact irgthoxyrpbepyliamidwas kept stirring at reflux for 16
hours. Reaction mxtureg yas allowed to cool and was
filtered over celite aggSggncengrated to dryness. The

resi due obtai ned was gake |ﬁto Et OAc and was washed
with water. The EtOAc | aj dri ed over sodium
sul fate and further purift on ystal lization from

Et OH to provide off-whitersolid (3.2 gin, yield:
66. 39%03831L0 M dited soRBoh ofls, -k MR-l BCddopmB-3MHz) : 5.0

(73’520 (Z'EDetimf el 2-ciakbd} 0.1507g8, 0738 mainol) el By Rt s oy, AR (b, 111) ;

0. ] e R st o ot o oo i i o
enzoi iR 3o tepperatugg fa16 hougs, TLE djeyeimopmmletepgaioneiopg itk o

sol ut istertingaphterial two products were observed. The reaction mixture was washed with water,

3, 4, 6-olginiclialydd@ds QriedNRrer(sodiudr bulfidd 26t dncén@tho o Bﬁﬁﬁ,}&%}:mduct was

be nze rﬂﬁ’iﬁgdybgoolugﬁ Ma&- (’[Qe 121&1513“9@ waQ fozlé' tolgrqik| e) e(!teﬁ] CH2C12
(2 m ) 648@1\99{“301@' lhm%&ﬁ ‘300(1\/9{z)1£9'5 F .mmol)

was a ture g at
room t e (m’agilgs 6f62’P 111)67%4%HPS72§/\H€H) prod @’tlﬂ) e 471
preci pftlat ed out. The white solid was filtered and
used further wi thout any purification. (0.2 gm vyield:
65.85%: nmz = 407 [M1] . 20Step D E:

Cvcl onr opanesul foni ¢ aci cege 660230
(3.4.6-trifluoro-242-fl uoro-4-iodo-

phenvl am no) - pheny1) - am de: WO

2009/ 129246PCT/ US2009/ 040538 [00376] A stirred sol ution
of 4,6,7-trifluoro-1-(2-fluoro-4-iodo-phenyl)-1, 3, -

di hydr obenzi m dazol -2-one (0.2 gm 0.41 nmol) in dry
THF (4 m) under nitrogen was cooled to -78C and a
solution of 1.0 MLiHVDS (0.41 m, 0.41 mol) was
added slowy. (2 m) followed by addition of

cycl opropanesul fonyl chloride (0.050 m, 0.49 mol).
This 5 reaction m xture was kept stirring at room
tenperature for 16 hours concentr at ed to dryness and

o M . s o~ AN — s o~ AN - .



20 phenyl)-amne (1.23 gin, 3 nunol) in dry THF (25

m ) under nitrogen was cooled to -78C and a sol ution
W@2009522Ma0Me (0.68 m, 0.3 mMmol) was added sl|Bui/yS2009/040538

Reaction m xture was allowed to warmto room

tenperature and stirring continued for another 16

hours. TLC indicated inconplete reaction. Ethyl

acetate (100 m) was added to the reaction m xture and

was washed with water. Organic |ayer was dried over

sodi um sul fate and further purified 25 by col um

chr omat ography to provide yellow solid (0.6 gm vyield:

47.6% . mz = 424 [ M=11]+. Step B:

5.6-Di fl uoro- N1- (4-fl uoro-2-iodophenyl) - 3- met hoxybenze

ne-1. 2-di am ne: NH2 MO [00379] To the stirred

sol ution Bfamples2

(2, 3- GdodaaOF QrDilshdR Vs fo anﬁmy,l.h (43-clilubt Q5 Q-
3 .od;ff:&;m% ﬁienﬁfgeygﬁ’m?gs ol TRERR (20

m), anmmopl U ‘ ,20 ,16 ol )
i ron pov\dgfpl’(-. J gpropagesulfa jc agid [3.4.6- 2 (2l A
r eaét iphspylaming)phanviramiges kept stirring at refl ux for 16

hours. Reacti on mxtur s all owed to cool and was

_and

filtered over cellt oncentrat ed to dryness. The
resi due obtai ned was ta o tOAc and was washed
wth water. The EtOAc I i ed over sodi um

sulfate and further purif tallization from

EtOH to provide off-white 0|Id(0 7 gm y|eId 10

90. 3% M 114: 393. NVR

(s, 3 1 Aprng ﬁgﬁ%f%vmﬁ“fb's o iy

7. 35 s reaﬁﬂ)mth 3# 6$2]utraN (&11121})-4 10dophenyl)§17€t§ ledlam.lne to obtain

6. 7- D%h@ww@ctlﬂ(lwkf@%ﬂ@ﬁmm) S dei ety 138l i 7. PR Y.L H- be
nzap d]ei7simchany, 0426, ), 5. BREIH), 5.86 o) O B .76 eust.13iHh ed

sol ut ix@yoH% @dae- di f 1 uoro- N1- (4-f Il uoro-2-iodophenyl) - 3-

met hoxybeg'tgn F(Z}DluVm%LJmfan)R§3 uoroQ— -1l O 43 mmol ) in
T “ ..- I_I

CH2C12 ( (0.085 gm
gaction mxture was kept

stlrrlng at roomtenp : for 16 hours when product
preci pitated out. "Fhej\bSZ solid was filtered and

used further without any P rHf icatfon. (0.089 gm); miz
419 [M1] 20Step DI F: @C

N-(34d|fluor02 (4-fluor envl ani no) - 6-

nmet hoxvnhenvfi cycl opr opanes Jnam de: Meo Page 165
of 230 WD 2009/ 129246PCT/ US2009/ 040538 [ 00381] A

stilfr é@38§}0| Utlr‘%lﬁl cyclopropanesulfonic acid [3,4,6-trifluoro-2-(2-fluoro-4-iodo-phenyl

of 1- ( eyed-oprdppdsdiofng §:¢lidmol) arg 4-thethylmephatjneR-okige (246usr 0- 4-

i 0dophenyo)) wis-dizselvdd oXIYF &L @nzad ehpiidtiwabadiad at rddm3 H) - one
(0.89 teghParatufd.0log1 rﬂﬁ@b)SS .lnﬂ 4%%2&%&&éacmn)mxmq'§srsmg& drogen
was C%Jn%ﬂ}(a)eh&cﬁo?%@ nQo,@c vﬁpcﬁa&& hg{}gagf h;se \?a Mﬁ]{% WIP{D S
(0.,17 n Omrg vas, a ed S0 2 | | owed
by “hddii A goq SRR ARESHI PR SR Bt et 021
m,  0.°Fasiafgchr 0"“%??%? (fueae BPHMMeRHEX o phtai thiitted peedprt (089 &,
stirri’hy- éﬁNMRJ(@ﬁ@lzt,@ﬁMEx)éﬂ@?(ed f=0Irs &118.6 Ho U 9,29 (4,7 = 8.8

CoNc e, 726l (s18), de7ynes 8.7and HVWA® ¢h,aleis @) i), 3kt QAe= The
Et OAc was washed with water, dried over sodiumsulfate
and concentrated to dryness. The

resul tingl (cycl opropyl sulrony®) - 4, 5-

di fl uoro-3-(2-fl uoro-4-iodophenyl)-7-met hoxy- 1Hbenzo[ d
]i m dazol -2(3H)-one was taken into dioxane (2 m) and
to this 1.0 N NaCH (0.5m) 10 was added and kept
stirring at room50C for 16 hours. TLC indicated

i nconpl ete reaction, the product was purified by HPLC
to provide off-white solid (2.5 ng) MFH+: 484.7,

M H+: 497.3. | FINVR (CDC13, 300 MHz): 0.85 -0.95 (m
2H; 1.05 - 1.15 (m 2H); 2.4 - 2.5 (m IH); 3.9 (s,
3H); 6.1 (s, 1H); 6.4 - 6.6 (m 2 H); 7.3 (m 1H);
7.35 - 7.4 (dd, 1H; mz = 497 [M1] . 15Exanple 51

[ 00382] Met hyl sul foni c aci d

A - q I T L ~



Exanul e 52

[ 00384] 1- (2, 3- Di hydr oxy- propyl)-cycl opropanesul foni c
W@00d/12B46, 6-tri fl uoro-2-(4- PCT/US2009/040538

fl uoro- 2-i odo- phenyl am no) - phenyl | - am de:

Step A: 1-Allvl-cycl opropanesul fonic

aci dl3,4.6-trifluoro-2-(2-fluoro-4-iodo5

phenyl am nci ) phenyl | -am de: [00385] According to the

general procedure B, 1-allyl-cycl opropanesul fonyl

chloride was reacted with

3,5,6-trifluoro-N1-(2-fluoro-4-iodophenyl)benzene-1, 2-

diamine to obtain the title product. NVR (CDC13, 300

MHz): 67.41 (dd, 1H), 7.38 (dd, 1H), 7.09 (s, 1H),

106.78 (m 1H), 6.49 (m 1H), 5.96 (s, 1H), 5.86 (m

1H), 5758141k 183 Bly3 @21 =660 &(102 H2Z Hl),2.54ad23 10.0% 1621, 1HD1.87 2

(m 2H)1}H),146ém 19, ER (B 1H) 1.20 (m 2H),092 (m, 2H); m/z = 559 [M- 1]

_ rQ vpropy N-(3,4.6-trifluoro-2-(2-fluoro

-4- (e} yha nq%rhenvllcyclgp opane- 1

- sul fé‘i‘{%{‘ﬁ% de: OG0 Prdoypropy Y (5:46-trifluoro-2-(-fluoro-4-
15[ 00 38ehepyiapipojrhengheyclopropapgiavieramidt:oni ¢ aci d
[3,4,6-trifluoro-2-(2-¢4 gor.o- 4-i odo- phenyl am no) -
phenyl ] - am de (110%@){53 nmol ) and
4- met hyl nor phol i ne N-oxi de3{hy.
di ssolved in THF (8 nl). ' oxi de was added at
room tenperature (0.021 . n., 4% in H20) and
the reaction mixture was stirréd a 'oomtenperature
for 16 hours. EtOAc was adddd, the or gani ¢ phase was
washedo0¥Blt h e npa £ isemer vebs Ghiaided PINEISTHPLC seprcitinoftheeastmicat ed
under nixgeb(aedgle i7).¢B SMR &DCE3e MIRE § The@id\was.s purdHzi e over
si i ca.g@l -ehnomn oot apver (sahpas 1mEH8cimMadi) to

0.21 mmol) was

obt,ai Ny ﬂ,% diisthed pr dl‘ﬁ?tsss( 8371911 R, 1.2 Gh13,
P D LR

1H), 6594@11(m 1H) 4.13 (m 1H), 3.66 (dd, J = 3.7 &
11. 4 Hz, ﬂzlagmw53(dd.J:6.7&112Hz 1H),

2. 50( quizss)) = (0.p-dhydebyrofyEN-ad)rimdeob-chtibrdk) , 1. 46 (M
ég')gls [ kiﬂﬂen&lmino;ﬁunybcédom‘aml-smﬂa}nlde'0- 92( m ZH) v n/ z=

[00387](8) 1(23 ypropyl)-N-(3,4,6-trifluoro-
2-(2-fluoro-4- 5 Hb\/ﬂ

i odophenyl am no) phenyl ) cyg Dor an -1 -sul fonam de: HO
, c5z0H p g-NH [ 00388] The u r was obtai ned by
Chl ral HPLC separation of ., , M xture (exarrpl e
52) . NMR (CDC13, 300 MHz): 8 /. 39 (dd J =15 & 10.

Hz 5 1'-90 7 Z%J&R&omﬁ»&s&mkgi;y&&a}ﬁ LCZeﬁg‘ﬁgbjﬂler&g%c’ 6 97

(3 66 gae t?eja‘“f‘egzm %.’f‘%‘é@ “63 Ay By 7 &

11. 2 P20 C]R§8 Bl GeR(y IDFHOL61H) 676 gn 119, 635‘9 H,fgm, 1 6
(M2 H)UED, 3166 416, J € B & 11p4)Hz, 1), 2B (= 6.1 B} 1.2 He, 1D 2. 6004, ng)o& 0.92
(m  2hh.1 Hzty, 1.6&01H], Mid dh, 1HEXR K 1B, 124 (m, 2H), 0.92 (m, 2H); m/z =

[ 003893o([hy.1- (2, 3- di hydroxypropyl)-N-(3,4,6-trifluoro-
2-(2-fluoro-4- 15

i odophenyl am no) phenyl ) cycl opr opane-1 - sul f onami de:
r.71-1 g NH F [00390] The pure R isomer was obtai ned
by chiral HPLC separati or=off«tshe racem c m xture
(exanpl e 52).NVR (CDC13, 300 MHz): 8 7.39 (dd, J = 1.5
& 10.6 Hz, 1H), 7.29 (d, J = 8.8 Hz, 111), 7.28 (s,
1H), 6.97 (s, 1H, 6.76 (m 1H), 6.49 (m 1H), 4.13
(m 201H), 3.66 (dd, J = 3.7 & 11.4 Hz, 1H), 3.53 (dd,
J =6.7 &11.2 Hz, 1H), 2.50(dd, J = 10.0&



16.1 Hz, 1H), 1.6 (m IH), 1.46 (m 1H), 1.28 (m 1H),

1.20 (m 2H), 0.92 (m 2H); rez =559 [mif. Exanple
W® 2009/129246 PCT/US2009/040538

1003911N- (3, 4-di fl uoro-2-(2-fluoro-4-iodophenyl am no) p

heny1) - 1- (2, 3-

di hydr oxypr opyBcycl opr opane- 1- sul f onam de:

Step A

1-All vl -N-3, 4-di fl uoro-2-(2-fluoro-4-iodophenyl am no) -

6- 5 nmethoxvphenyl | cycl opropane- 1-sul f onam de:

[ 00392] According to the general procedure B,

1-allyl-cycl opropanesul fonyl chloride was reacted with

5, 6-di fl uoro-NL-(2-fl uom 4-i odopheny1l) - 3- net hoxybenzen

e-1,2-diamne to obtain the title product. IHVVIR

(CDC13, 380QmMdz): 8 7.417 (dd, 1H), 7.309(s, 1H),

107. 2900498 1M 34-§m§:9m2(-(ﬂihuomlodolﬁneu§ﬂm 1-(2,5- 427 (m
1H) o;,?gp’ opr 5 66 fm%%ld > 511 (t, 1E1), 3.9
%‘” 2?415‘ AP fm 211) 0. 767 (m 2H).
St ep B 2- ro41 \amino)-6-
N- (3. 4ncgexyy e -pulfopamgides | odophenyl ami no) phenyl) - 1
-(2,3- di hydr oxvpr opyl @ycl opr opane- 1- sul f onam de:
HOOHt NH H 15 / N
[00393] 1- Al l yl - N- (3, 4 gr (2 fl uoro-4-iodopheny
| am no) - 6- et hoxypheny op\)@:&e | - sul fonam de (97
ng, 0.18 nurtol) and 4-ne ine N-oxide (21
ng, 0.18 nmol) were dissolged in THF(8 m). Gsm um

tetr °>i60§’9§1 WaSAoéa Qm@ﬁ&@%&a&@ﬂﬁ%&%&&&&&mﬁ&ﬁm%@'

0.13 L on.m S

stirr eéd aaf'“f; ot%sm ergtﬂ ey l?d ’ﬁeﬂm 6%%““6
added ' PRROGHGRNPE n%ﬂ”é% @Dﬁ}aéo"\hﬁ‘%@cﬂwdt H*) ’26"9%&% r,
driled 7eMySE) p-8%emd Hi 6726 HDr64t Tdd, 1HneE (s, He Hiee @d Hpséks ur e.
The r a8j, due 3Nyss pLeH), f.21ed, 28y @157 @i 4M).ca gel

chr omat ogsei Y. £ditiaas 8- uded A A6hendBidhonehd. 1001 ai n t he

t|tIe ! Qe 99 . 111 NMR (CDC13, 300
%Gg&—g‘g“ gs“lf‘z’ﬁ"d/oos Hz, 1H), 7.26 (m 1H),

714(s 1H), 6.87 (s, 1 06 53 (dd, J = 6.8 & 11.4

Hz, 111), 6.43 (m " .{m 1H, 3.89 (s, 3H),
3.63 (dd, 137&11?«1 .49 (dd, J = 6.4 &
11.1 Hz, 111), 2.3 (dd, 6.1 Hz, 111), 1.77
(cid, J =1.9 & 16.0 Hz, 1 1H). 1.25 (m
1H), 121(m oH), 0.86 (m BH): mz = 571 [MI].
Exarrp

I
o‘é94{ N IR S F B PR RS S PR OERE Ry | ani
n 0) 6-C fmﬂlﬁ(@wclefw pg, 04 58 mmol) and 4-methylmorpholine N-oxide (21 mg,
(2, 3- dildwreh)oxy fisdydih THYEhD pPsoya reoxilic v ddfied sznan de:
HOL 50 Temperanirel@hd1 $-tnhd) 03061} e HiD)in@thSeabiBOtiRtre Wi Ginalat ai ned
by  Chirdol tempdibufe f0p B2 ORI WaOdadel, 16 orfaRiC B Fas msﬁsh ulrhe

(e&éwa@rd%@ gm&g@qﬁm M;JF% géﬁé %ue (:g
0808 1) |

lH) éveg 1c d‘flron\njatogxap%y (rg]uags A%Mf_(lg{) to Wn the & eﬁg’o

10 4. G&%r NWHFDCISWSQIHPSW 3¢ 1= g 361:93(“163*)’735@7@) 7148
11.1 KBIH)EM() JH)3.54014,( ¢l 618 & 01.432,6 H)Y16.48 (nd. 18)14.0kkm, 1H),BBY (5, 2. 3
(dd, JIHy3.8(dd,1&316.11U Hzip), 14d)gd, 1E.6.4 & 1(. O, 118, 2.F(ad, 7 99.% 16. O
Hz, 1H), 1.37 (m 1H), 1.25 (m 1H), 1.21 (m 2H)),
0.86 (m 211); mz = 571 H=pvkskip0 Exanpl e 57

[ 00396] (R)- N- (3, 4-di fluoro-2-(2-fl uoro-4-iodophenyl am
no) - 6- met hoxyphenyl )-1- 15

(2, 3-di hydr oxypr opyl ) cycl opropane-1 -sul fonam de: r-7H
rsNH H o



MeON [ 00397] The pure R i soner was obtained by chiral
HPLC separation of the racemic m xture (exanple

WG 2009NR4¢ CDC13, 300 MHz): 8 7.38 (dd, J = 1. 7P@I/LN2089/040538

Hz, 1H), 7.26 (m 111), 7.14 (s, 1H), 6.87 (s, 1H),
6.53 (dd, J = 6.8 & 11.4 Hz, 111), 6.43 (m 1H), 20
4.06 (m 111), 3.89 (s, 3H), 3.63 (dd, J =3.7 & 11.1
Hz, 1H), 3.49 (dd, J = 6.4 & 11.1 Hz, 111), 2.3 (dd, J
= 9.7 &16.1 Hz, 1H), 1.77 (dd, J= 1.9 & 16.0 Hz,
111), 1.37 (m 1H), 1.25 (m 1H), 1.21 (m 2H),
0.86(m 211); mz =571 [MI]. Examle 58
[ 00398] 1- ( 2- hydr oxyet hyl )-N-(3,4,6-trtfluoro-2-(2-fluo
ro-4- iodophenyl am no) phenyl)
cycl opropane-| - sul f onam de: Step A
TBS- priel BG1m,d.77 (dd, 1 = 1.9 & 16.0 Hz, 1H), 1.37 (m, 1H), 1.25 (m, 1H), 1.21 (m, 2H),
1- ( 2- hyeli0oty.Gl-a A 3. 4. 6-trifluoro-2-(2-fluoro-4- 5
[ odopheny am ”5‘8) phenyl ) cycl opr opane | - sul fonam de:
OrBS ing to the qenera rocedure B, the
sul for{w”‘“chl O(F)I'hb@"‘ fiftieg2r G fropor-iedpphylpmigp-o-ethorsphenylils -\ o o
reaét é@ﬂyﬁquxypropyl)cyclopropane—l-sulfonamide
5, 6-di fluoro-NL-(2-fl ugv i odopheny1) - 3-
f1 uor obenzene- 1, 2- HQi\amc\o obtain the title
product. Yield: 13% 111-N "(q;po , 10 CDC13): 8 =
7.51 (s, 1H, br), 7.37-™ 7.27-7.25 (d,
1H), 6.94 (s, 1H, br), 6.7 F6 1H), 6.46-6.44
(m 1H), 390388(t 2H) , 12210(t 2H) ,
1.31-1.28 (m_2H), 0.91-0.8 (m 86§£
0. 05 ([@)395%H) Thﬁ%uf Snom@s fbm:nf]by chiral HPLCs eracermc
1-(2- W@mme@l‘}{w(@% 380 Nkiz): Wimdd—zﬂ(kzﬂﬂlzuﬁ)ro 4-i0
d onhemgb @iyiHAG)4 (s, 1DISMiE] 1H), €paddop68 garveds] g aif@nay de:

OH 45 4o0RANRHESANBH)PI D EE IS o A H NS R R F- ceX e 16.

I'He| g 1H)199(<@ 119"7]&1'%“}/82 Gx%q077!¥t'¥ 1%30%); L1 dmin? 1}511 255

(s, IBHQ(‘%Z@ 88&6?)("‘ STHS" F6 46- 6. 44 (m 1H)

3. 90 3. gglmmpleS3Ly) 2 12-2.10 (t, 2H), 1.31-1.28 (m
2H), (9085} 0. 8®)»N-(#14-diflifro-2-@flgoro=4-isddPheiylyinihp)-6-mefisagphenyl)--

[ 004013, Maikydrodpidpyl)tytiepédpans-uitonhrhiaeOr 0- 4- i odophenyl ami no) -
6- met hoxypi t enyl ) - 1-453;.{%

hydr oxyet hyBcycl opygpar ui fonam' de: Step
A. TBS- protected fj

N- (3, 4-di f1 uoro- 2- (2-f | mes Q-4 jhdokhenvl amino.)-6- 5
met hoxvphenyl) - 1- ( 2- hydr ox vl) | opr opane-1 -sulfon
am de: F [00402] Accordi ng t¥ tfhe™~feheral procedure B,

the sulfonyl chloride preparfed in step C of exanple 16
was rqast7ed Wink 1h|re R isomer was obtained by chiral HPLC separation of the racemic

5, 6- dl&iuya&gnpu%s)( PNMRYES R o em%wl)nilmzhﬁ%ybenze

ne- el d:
37% ﬁ?—i%ﬂ (i %o%pmkz*%;é@f i’o‘@sz 1%%6‘”%’34 (dd,
111%, "7"6%“‘?53591(5 6 {4 %7%1“6% 1H334° Gy 4 & 1 5ilzg 49
(dd, 1H)23@d 18278 g He h’\‘) 17141, ) = B9 163 Hy, 1{Dnd. 37 G} H), 1.25

2. 15- 2m08), (11,m, 248) 0.86 fm, 30;»ilz. =230 [¥1]. 211), 0.95-0.80 (m
1111), 0.05 (s, 6H); mz = 655 [ M1]. Step B:

N- (3. 4-difluoro-2-(2-fluoro-4-iodophenyl am no) - 6-net ho
xvphenv1l-142-

hydr oxvet hvl | cycl opr opanexsinogtggh f onam de:  15F

[ 00403] Sane procedure as in step E, exanple 16. Yield:
100% 111-NWMR (300 MHz, CDC13): 6 = 7.40-7.34 (dd,
111), 7.23-7.21 (m 1H), 6.61 (s, 1H, br), 6.57-6.49
(dd, 111), 6.48-6.39 (m 1H), 3.9-3.7 (m 5H),
2.15-2.05 (t, 2H), 1.30-1.20 (m 2H), 0.95-0.80 (m
2H); mz-- 541 [M 1] . Exanple 60

[ 00404] N-(3,4-difiluoro-2-(2-fluoro-4-iodophenyl anm no)
- 6- met hoxyphenyl) - 1- ( 3-

hydr oxy- 2- (hydr oxynet hyl ) pr opyBeycl opr opane-| - sul f onam
ide: Step A: Dinethvl 242-bronoallyll mal onate:




00 5Br [00405] To a suspension of sodium hydride (5.0
g, 125 mmol) in HWA (50 m, distilled from cal ci um
wosaeiizieys was added a sol ution of di nethyl mal BCEUS2009/040538
(11.7 m, 100 mmol) in HWA (5 m) at OC under argon.
The m xture was heated to 50C and stirred 1 hour.
Followi ng this the solution was again cooled to 0C,
and a solution of 2,3- 10 di bronopropene (12.2 nl, 100
nmmol) in HWA (5 m) was added to the reaction
m xture. Next, the solution was warned to 40C and
stirred for 1 hour. The reaction m xture was quenched
with ag. HC1L (10% 88 m ) and extracted with ether (3
X 45 m). The organic fractions were collected, dried
over MygSO-4, and the solvent was renoved in vacuo. The
crude oil gsamsgespurified via silica gel chromatography

(el uangeses; Chl Qs Rk 28 hnkRoRRMAkds 15 the titled
pr odugﬂﬁ]s ﬁ@fjgr ﬁ%\fb?:ﬁiﬂg“% dg 65% . 111-NWR (300
"(”"3 a'ﬂz,l-g2548(d J =
1.8 Hz, , = it N34 6oitiugro-d-@-flaggo-d- ' g )
3. 04 (iadopheaylas gaie-1-sulfprigmidens:
2-(2- Brom)allybpropane 1 Esdl ol: OHOH Br 20
§h

[ 00406] Li t hi um al um numihydride (1.9 g, 7.65 mml) was
slurried in anhydrous ';ohyl ether (50 nil) and
cooled to -78C in a drygtae/ acegone bath. A sol ution
of the product fromste R. 689 g, 16.84 nmol) in
dry ether (26 m) was th ado dropw se. After the
mal onat e was added, the s Ei O as al |l owed warmto
roomtenperature and stirFing was continued for 3

hour s.[0030E I EfEokdin@® theGBerAlMRAIGES the Wifinl cHNrilieDRpated stepl ) |
extr acao@sim%ﬁ 1Mk Racted I 5, 6- B A-B-lodoiophendhd- N dri ed

v ol g i VL 0

o EPEDG R Bt B T P s ED R 6 B 78 VR
(300 158 (m. {EDE463844 8n, TN SS0-3-85, (- 21), 2124219 (LD, 1.31-12 (m, 250,48 ( d,
J = 1.091-689,(m,2H) .86 8, BH0.051Q, 613 md=6433MTI3 (m 2 H), 2.51
(d, J = 7siepBZ2-ndardmetnyiiN-A Q.6-ddboroD- (2 fidsth A-iodopeRylambdy- 1 H) .
Step %'gm;B'c;'gc¥oﬁ5%i'e,*?.%f){xla&he!""v‘t hvl silvl vrotected
2- (2-bronoal TyDpropane-1.3-diol: TBSO TBSO Br 5

1004071The product fro step B (2.8 g, 14.20 ranvol)

was di ssolved in anhy THF (140 m ). Anhydrous
pyridine (2.5 m, 31. I) was added, and the

sol ution was cool ed to

tert-ButyIdlnethyIS|Iy 31. 24 mmol)
was added dropw se, and t|on the reaction
solutlon was heated to 35 ﬁdter stlrrlng for 6 days,
t he’reactj on nched with 10 rine, extracted

with el a é‘t‘%{P s R s PP A éf‘e‘fd""d? iTER G Or
MySO4. W‘Ff@%’o@ﬂiﬁhe’dﬂd’f)déw B (‘bHﬁééy ek BD-89pdlaned to
obt ai r6.78-h€ (e 1 tdessH.AaEiUIE], 3.908,88(tgH). 22990 (ag),a3yelskaw oi |
whi ch 2wpes1wseeh, iay mzBeonext. step wi thout further
purification. 1H NWR (300 MHz, CDC13) 8 5.54 (d, J
0.9 Hz, 1 H, 540 (d, J =1.2 Hz, 1H), 3.55 (d, J
5.4, 4 H, 2.40 (d, J =6.9 Hz, 2 H, 1.97 (m | H),
0.85 (s, 18 H), 0.02 (s, 9 H. 15Step D

Di -tert-butvldi nethvl sil vetwupig ect ed

2((l-bronmocycl onrovvDet hyl | propane- 1. 3-di ol :

TBS0) . 3--Br TBSO 100408] A reaction flask was charged
wi t h anhydrous CH2C12 (10 ml) and diethyl zinc (1.0 M
in hexanes, 4.65 m, 4.65 mmol) at O0C. Trifl uoroacetic
acid (0.358 m, 4.65 20 mmol ) was added dropw se and
the solution was allowed to stir for 20 m nutes.

Di i odonet hane (0.375 m, 4.65 nunol) was then added
and the solution was stirred for another 20 m nutes.
Finally, the product fromstep C (0.492 g, 1.16 nmol)
was added and the solution was allowed to warmto

anbi ent tenperature stl rr| ng for 16 hours The

. T Y | S LA ~~A



TBSQ0-Cl 0 5TBSO 1004091The product fromstep D
(0.507g. 1.16 mmol) was di ssol ved in anhydrous et her
w@ gooa192ad t he reaction sol ution was cool ed tBRCFUS1009/040538
Following this, tert-butyllithium (1.7 Min pentane,
1.50 M, 2.55 nmol) was added dropw se over 5 m nutes.
After stirring for 0.5 hours, the lithiated product
was transferred via cannula to a stirred solution of
10 sulfuryl chloride (0.206 m, 2.55 mml) in dry
ether (6 mM) at -78C. Once the transfer is conplete,
the solution was allowed to warmto room tenperature,
the sol vent was evaporated and the resulting white
solid was slurried in dry hexanes. This slurry was
imedi ately filtered through celite, and all volatiles
wer e renogfepds vacuo. The resulting crude product
(0. 3760y 71%. 3\6@1‘&“4@0& ﬂ&oﬁﬁa,.aﬁphanymin&) @sme@.;xkpha.ml -yas

used in. th step w thout further

puri fiCALTo r’iﬁml"f?f"ﬁ\'% °§8‘8‘t’rsz _ODC13) 8 3.60 (m 4
H), 2 16 Eth: BS-prot o (3.4-difl 3- -u?m frlodophenyia - H), 0. 04
(s, 59 mefhoxyphenyl Tydraxye papg-1 v"hﬁ‘dlnethyIS|Iy1
protected N-(3.4- dlf|u0r0ﬂ$-(2 fl uoro-4-

I odophenyl am no) - 6- ne hgxvpheny11- 1-( 3- hydr oxv- 2-f hvdr
oxyr net hvbnr opv1) oDane | - sul fonam de: TBS'TBS
00 20F o N

00410] 5, 6-di f |l uor o- Nl,o 4-1 odophenyl) - 3- met hox
ybenzene-1, 2-di am ne (8. @L 22 mol ) was

di ssol ved in anhydrous pyY1dfne”(OL.5 nl) under an
argon atnosphere. The probuct fromstep E (20.5 ny,

0. 045 (em] ), Abbofim@lohe ghndralprédédyre 1 W sullini) Shidrifh. pkeparéli th stepVa S
added(L@ahgﬁlgﬁﬁﬁkhﬂﬁmﬁ%@ﬁhm@ﬂéﬂ&ﬁﬁn&b&&ﬂﬁﬁm%ﬁﬁrheated

atn dS?%enfzor 131111 %or%am uﬁe\/%ﬁuc %em FWSH-&QHBX&FH ! &cY)aCUO

chrdndt 34ty e 1 T%ﬁéﬁ‘c‘g' 16 ﬁ‘;ﬂ? I%E‘éfﬁt“é‘? ﬂ%%ﬁﬁ‘é‘é?”t 0
provi de Hhe-171m458). B0 A, 1391 705m,34), 0.95980 (m, 00863, 5
(M 1) .6HE&t e@s BF-1] .

N- (3, 4- di gt N3 4iflucdo--42 AGHOFidhoihed bra)-1-0- met ho

Xyphe d;l&('e&'l fopropane-1-sulfonamide:
hydr oxv-2- (hydroxynet hvl )jar opvl ) cvcl onr ovane- 1- sul f ona

m de: OH OH [00411] The groduct fromstep F (27.9 ny,

0. 0342 mmol ) was diss in THF (1 m) and treated
wi th aqueous HC1l (1.2 N3g0.2 m) at OC. The resulting
solution was stirred 1Q®f ﬁ hours. Followi ng this,
the reaction was quenché ' t urated aqueous
th[IB extracted with e pa e, dried over MgSHA
and,the volatlles were reroved in vacuo The resulting

crude pur V|a SI| ca i

(el oA P sabd Rl OFs VRAIBAE LR R

puri f €% 8}3? % o74 H)‘delg) l??f’e”ﬂ T Hé ébﬁ‘r}ﬁ%ﬂ?r(ﬁ”(ﬁ“f(dé

599 . IHEHW({HS@WW@ WEH3GTH05 8 21, BY-12eay 2H1°P4)080<7m 21
(d, 128yp=4m8-1{dd, 1 H), 156.33 (m 1 H), 3.82 (s, 3
H, 3.52 (d, 4 H, 201 (m 1H, 1.88 (d, 2 H, 1.07
(m 2 H, 075 (m 2 H, mz 585.3 Examml e 61

[00412] N- (3, 4-di fl uoro-2-(2-fluoro-4-iodophenyl am no) -
6- met hoxyphenyl ) cycl obut ane sul fonam de: 20Step A
Cycl obut anesul fonyl chl orsegeet23d: . /\ SO2CI [00413] To a
suspensi on of Mg turnings (0.790 g, 32.5 nmol) in 20
m anhydrous di ethyl ether was added a sol uti on of
cycl obutyl bromde (1.8 m, 2.5722 g, 19.1 mmol) in 20
m diethyl ether in small portions with strong
stirring. After the initial exothermc reaction had
ceased, the m xture was further heated to the refl ux
tenperature for 30 mn. The suspension was cool ed down
to roomtenperature and the supernatant was added in
smal|l portions to an ice-cold solution of sulfuryl
chloride (4.6 M, 7.728 g, 57.2 nmol) in 30 n
anhydrous DCM After conplete addltlon the suspen3|on




0.Pt MeO NH [00414] According to the general procedure
B, the cyclobutylsul fonyl chloride prepared in the
wGee@p/1zeve was reacted with PCT/US2009/040538
5, 6-di fluoro-N1-(2-fluoro-4-iodophenyl)-3- 15
met hoxy- benzene- 1,2-diamne to obtain the title
product. Yield: 75% 111-NWMR (300 IWHz, CDCl13): & =
7.44 (s, 1H, br), 7.41-7.36 (dd, 1H), 7.24-7.23 (m
111), 6.54-6.38 (m 2H), 5.90 (s, 1H, br), 3.85-3.75
(m 5H), 2.60-2.40 (m 2H), 2.25-2.15 (m 1H),
2.15-1.95 (m 2H); mz = 511 [MI]. Exanule 62 20
[ 00415] N- (3, 4-di fl uoro-2-(2-fluoro-4-iodophenyl am no) -
6- met hyl pheny1) - 1- ( 2, 3-
di hydr oxypr opyl ) eyel opr opane- 1-sul f onam de: Step A
(3. 4. 5- Tr Efabapao ophenvnnet hanol : [00416] To a cool ed
(- 5 C)[oomi Ut i }23,4 Qifuoio-Aa- ﬂuomt&li,af,}hh@raah@ufg&.%@m?ﬁf%- 0 ;
g, 0 an
wat er zlila&ildm?m’%%éﬂ}np%’%ﬁo olgm(]l ‘? Q%Mde |l owly added in
portions over a p % eaction mxture
was allowed to attaln ro t®nperature over a period
of 2h and careful ly pouj i Atemi Ce-col d dil HCL (200
m, IN). The oily layer was racted into CH2C12 (250
m) and the organic |ayer wa ed wth water (200 m),
dri éd (MgSO4) and evapor at ed. "The crude product (7.08
g, quaittssk at | Fee yuspoisiprenf sadivin hydyide (6. &34 mfngl) igdllvIRA (Ftlhout
f ur t hetstilipd foin kdlcifr thyd6d?) wabsdie Psoldion of dimethyl malonate (11.7 ml, 100

5- ( Br oresRthwA s+ at%ec%nJeJ algbrl. BRILARRNZDAER to stORNddinda O a
sol ut |h8£-] %glst e%gvgh rﬁ’ Ig&IJoéfeqqo%@aenﬁlyJol}u@ f9§n0| ( 40

nmol )

br o?n c???m‘(‘%’mie%e(fﬁz -8% P M F’h“&ﬂlﬁ “ﬁ‘fn n‘i};ﬁ‘ﬁ added
sl owl yNexths golufiqa sraswamged toj05G apd stirred fog 1r"P‘édT h%f?“"r"b@ﬁ*f‘fe was

t enp e rapehahedvit agHCI @46, $nrd) apioxiracted withrvthey Gix@emivdbergaiid ) (200
M) . HaBonOweablieted) didd 6Ver MEBS-4, Sifd [ha SoRtnEiChs Biided W sdae dheM t h
sat ur %@edﬂ M@bﬁ% wg ;IKZQIQ:hrmla)o ‘ﬂﬁtl\%ﬁts ‘}%Q)Qmm&ane) g Bﬂtaﬁld
(V4S04 2d. £Y2ROLALE] 9%53;" Al ki GET ESSPANIINT

brono conp

V1 ol o~ e B S R 14 ‘24 P oD 1 B % Bt he
next rédeHbn wi thout further pur|f| cation. Step C

1. 2. 3-Trifl uor o- 5swes:Lvlhendpipepand B3-dok 3C [ 00418] The
above bronmp conpound (40 aHobyx wWas m xed with
triethylsilane (48 muol) the reaction mxture was
treated with solid PdC12 (4 mmol) in small portions.
After a few mnutes a vigoro exotherm c reaction was
ensued and care was taken toBreflux the contents of

t heo f [l by mmmlﬂgmmymédluyem@sn&aﬁmedm&y&@acti on
m xtu rd@th%@l% (%ﬂfaﬁ@ogoleato ’%QJ i ng %hak Hﬁu@on ogﬂe

addi ti %ﬂugtl steﬁ '?fﬂ6 38 h%d;gle %)emnt%}veg%mg en\/vgdded({ro settle

over d8¢Ent ed
car ef A e BHECE b g PBFWFG‘WESW”‘T“H‘E”%WW& i on

Wi t hotring prestedntinued fan § jofir. Thd rpagsian wap quengladswith Gring) (1D, extricted he
r eact ivdinetpragee oSS miyandybistvhdr MgOk. \T8e syliettlwek renBled 2 vdio to

1. 2. 3-gilié theldbsiidd pr0dud (1058 889 whilir Wb dsbd QP BO%R G withednth3C WO
2009/ 129246PCT/ US2009/ 040538

[ 0041911, 2, 3-Tri fl uor o- 5- net hyl benzene (40 mmol ) was
added to conc. H2SO4 (50 Pmipetst 0-5 C. Then the
reaction mxture was slowy treated with conc. HNO3
(3.39 m, 48.44 mol, 90% while maintaining the
internal tenperature below 20 C. The reaction m xture
was stirred at roomtenperature for 16h and poured
onto ice (300 g) and the oily 5 layer was extracted
with CH2C12 (2x125 nil). The organic | ayer was washed
with water (2x200 m), brine (200 m) and dried
(MgyS™4) and evaporated to obtain the crude product
whi ch was purified over flash silica gel

chromat ography to obtain the title product (6.5 g,
85% . 1H— NI\/R (300 l\/Hz CDC13): 8 6.96 (sept et, 1H),

SN NN AN NA S\ AN A A A =%




[ 00420] 2- Fl uor o- 4-i odoani |l i ne and
1,2,3-trifluoro-5-nethyl-4-nitrobenzene were reacted

W@ 20000290Me condi tion described in Exanple 1 (SPEpUSY009/G40538
formthe title conpound. M H+: 407.9 15Step F:
5.6-Di fluoro-NL-(2-fl uoro-4-iodophenvl) - 3-net hvl benzen
e-1.2-diamne: NH2 0 H3C
[00421] 2, 3-Di fl uor o- N- (2-fl uor o-4-i odophenyl) - 5- et hyl
-6-nitroaniline was reduced using the condition
described in Exanple 1 (step B) to formthe title

conpound. M H+: 377.4 Step
G1-Alyl-N(3,4-difluoro-2-(2-fluoro-4-iodophenvl anin
0) - 6- et hyl phenvncycl opr opane-| - sul f onam de: 01, 4

H3C 1004221According to the general procedure B,
1- al | ylrifieye! opnsrasve smk, toay b 5.6, B 1i2de, 15), 6,448 1 AY§ H2142
ng) Waf), fzﬁ@&&ﬁ%ﬂ(&ﬁmza(u ~7.5 Hz, 2 H), 240 (or 5,2 1, 2.15 m, 1 D,
5, 6-di flugrqs M- (.2 f .
nethylbenzene-

my, O. '
obtalnthetltle pr oduGksd-100 e 479 ; niIz:521
[M1]. Step H
N- (3, 4-di fl uoro-2-(2-fIT88PT- 4-i odophenvl am no) - 6- net hy

ld:oﬂ)?/d OX\7/%I‘ (()\2/13/1': duct omstepB(28g 14120 Tl)wasdlssolv in anhy r((;)us
004231105 "ltf"a 2P PO el e et 8 B 9B M pheny

| ami neyelege Pré‘t ﬁ'}r? Prisilylgfate (Rswd b%i‘rﬁ‘@w‘iwag e gt de (
150 ngnd ubbn Shplpion th regiivg solitiqmeybsihsaiedito B5HH @fter stirinpforpdedle (33
ng, O.tR%adidihs)quendial wilh 96 al bk (bxtiafled WiFeth{1 acefath. (8 x SE@RYBhdIM
tety omgﬁvey)@}ao@@lﬁi%bﬁédo ‘i, Eﬂase@vm%@w@oéaﬂﬂ@a%e ol ,

0. .18 iéy\g,nlf’ct(S ) Jlo)aszriﬁe@ow oE' was us ene)?gep mtﬁgutli'lurtﬁ was

stirr ure tOAc was
added PetifEeny F*d‘&’fﬁ%“ﬁ’ﬁgg%c%?ﬂk?aﬁ?e?d‘zwf? ﬁ“%t‘ el2H%r i ed
( MySHAR: aH - borcER2raidd d s ARe e, 8 duE B35 fsel WP &.. The
resi due was purified over silica gel chromatography
(e|1blant31StﬁIIQlﬁCtért- ibribthylsiBy1 Rdadetad 203(1 RBoctelo ppduct
(0.11Q,, &1@311 . 111-NWMR (300 MHz, CDC13): 8 7.07 (m
1H), m 2H), 6.84 (m_2H), 6.60 (br m 2H),
398(br m 1H) 3. 58 (@0 , 43 (m 1H), 3.20 (d,
J= 3.9 Hz, 1H), 2.42 (s, 20 ,2.31 (dd, J= 9.9 &
15.6 Hz, 1H),2.01 (br t7B8@+H) 2.31 (dd, J= 9.9 & 15.6
Hz, 1Hfogos[l. 66A ehihn fladicvaehdbgedovith Buh@iroldAH,Cotd)o m1) AndGidihyi M

1H),  Lind@o {158 nexhded), 4.650h1, 985 hekBY) 2t4%d) Triftudrot @ oki®0.958 ml, 4.65
19024y ey DoAY BLOPYeHio Dl 0 6 s 4- 1T 1 uor o

eyel 0 Hl% g oﬁ%‘g“e 0. 3%5d$-g8£ n%’ésathegggﬁlgme sol t102\ was stirred for

1- ( 3. 4uother P mipytes; Fingflyi e mpduyt &prmssan §1(0-492 g, 115 mmolpwes sified ppd
et her aighsolugey|wagajlqyrd t wayn 4 dmbreht tempeRtufe Atirringiddr 16 @4 Tof MeMyEr
was s |rﬁbﬁbrywa&ﬁdleﬁi vath saturatéBaqicout BH,81. $13 hayﬁ‘si“&apaﬁiiloned and the

3, 4s 5+ g&aﬁﬂm&w&%@&hw% &8s 1%55 Tgmné’b%ed%?gmmm in
THE ( i\ eé warglez th-EQn% él&| gg dpld 00er I\/YQSE)& dp %’Y%?et\gere remavegj in room

t enperat ure
quencﬁ@ﬁ’T?@ﬁﬁﬂ%?T%WTVm&ﬂFTﬁmﬁﬁégggmg?ﬂyﬂ“ﬂ%etate (10
m ) arfblorefernbgrangsigo prpvide thejrmpdysies eotear o (RSP ESH S ENEEOHO( 5 Q)
was added and stirred for 30 minutes at room
tenperature. The suspension was filtered over celite
and the solids were washeee@prtesh et hyl acetate (2x25
nil). The conbined filtrate was evaporated to obtain
the product in quantitative yield (7.65 g). Step B
5-(1-Bronoethyl)-1,2.3-trifluorobenzene: 15 1004261To
a solution of the 1-(3,4,5-Trifl uorophenypet hanol :
(7.65 g, 43.5 mmol) in




CH2C12 (250 m), a solution of thionyl bromde (18.1
g, 87 mmol) in CH2C12 (50 mM) was added slowy. The
WO e@etizame m xture stirred at room tenperature PCI/USBNI/040538
and poured into ice-water (200 m ). The organic | ayer
was separated and washed with saturated NaHCO3 20
(2x200 M), water (200 m), dried (MJSH4) and
evaporated to obtain the correspondi ng brono conpound
as a pale yellow oil in quantitative yield (10.4 Q).
The crude product was carried forward for the next
reaction without further purification. Step C
5-Ethyl- 1,2,3 -trifluorobenzene: WO
2009/ 129246PCT/ US2009/ 040538 [ 00427] The above brono
conmpound (9.65 g, 40.4 mmol) was mxed wth
tri et hytSikcane.sf @ 1- el 2.@i6 1 ) esaieacd o, 1), 173 o 2B WaS
treat gds Wik i, 5P, QH)P(;J@&?Q}{)N? ny, 4 nunol) in small

portions. SmAfE 8L Bt W AUt €S 3 yidorgus exot hermic
reaction mﬁ‘a‘n‘dﬁ%‘mé—f?%%‘n‘to reflux the
conte@%@?@@%%—a refl ux condenser.

The 5 reaction mxture was sthrfed at roomtenperature
for additional 6h and TBf®-—sonyehtd® were allowed to
settl e over 16h. Then udeCl i qui d product was
decanted carefully and carried forward for the next
react 9% t HdemprodfictfromiyienD @61 ig:fl il crpral) gypp dissolved ygamhyduoyss e d
tat t Reer(6@B)cid e Fragiéncd@athas dodled GUERTTE Fdllasting\iss, ty-tolyltkhiuDt ep
D: 1- BN hpedeadt; 130 b, 1,95 kb0l Vs diaed irbpwRORA 2 RiGss. AabIahipl 10
[ 0042%35 fours (Lff diftéd&lr%g wi RSN a%'ﬂ esm(eﬁmﬂ.@ongp 40. 4

onc C. Then
the a%@l%kﬁ‘ n(ug

4540 BRI PD R DGO YRR
HNC3 (C%"ng W‘“ﬁ%gasﬂwfﬁfb‘rmgm}& “"Wﬁ?tr“é eI ni ng t he
i nt er reggporaed p the respltineavhity edlidyyas H@rie@in Ay hpmanescBgsslroyrwasi Xt ur e
was S timtelierely fafbred 1O@ER cblB: GaEAl adlatilevele @movidihvean drmpreinigd

Ont 0 |cﬁ|§’e p{oatQtQO Zgag ﬁ%gwal@lertehﬁa%l]&Woﬂh@%ﬁseﬂ‘ﬁﬁw @Wn@c:i]eg
i U v B b v N??Esg@%@%%%%ﬁn e
Ngsoi*)? 23%(8 gb%ﬁ%i'g_ 801(1898& ain the cr ude pr oduct

Whl ch was ‘ﬂ{ﬁ' torichutyldimethyisity] proteptedaN-(B.4-¢ (2-fluoro-4-

799 . _ﬂg_fdpr_&%{s EXerlide ) 66. 98 (septet 1H) 2.68 (q,
2H), 1.26 (t, J= 7.8 7.2 , 3H). 20Step E

3-Et hv1l-5. 6-di fl uor o-N¢ 2-d’1"Uor o- 4- i odovhenvl) -2
nitroaniline: [00429] 2<Fluoro-4-iodoaniline (2.05 g,

10 mmol ) and 1-ethyl-3,4)/5-trifluoro-2- nitrobenzene
(2.37 g, 10 mol) wer ted using the condition
described in exanple 1 %_ ep A) to formthe title
compound (2.47 g, 60%; nNﬁ F 407 [M1]. Step F:

3-Et hy1- 5, 6-di f | uor o- N¥® 4-i odophenyl ) benzene
-1, 2-di am ne: NH2

10043011, 2, 3-Tri fl uor o- 5- th§|-4-n5trobenzene (2.47
g, %.85 nnDI) was reduced using the condition

descr {88 | n ¢LHR -G Aemi-isdoriBpyi3gneheybazprb2-digmine o

C onp o W§fdne, (R2mniol) wasFG@Ive8 Btawhypdrous pyridine (0.5 ml) under an argon

G 1- Alatmydphetd ThEpratidniyohrs@p el gl 0.0050mdt),(dRsofvdd by @yriine (0.5

i odoohenvl am nol phenyl | cycl opr opane-1 - sul f onam de:

[ 00431] According to the genesad procedure B

1-al lyl-cycl opropanesul fonyl chloride (230 ng, 1.27
nmol ) was reacted with

5, 6-di fl uoro-NL- (2-fl uoro-4-iodophenyl)-3- 10

nmet hyl benzene- 1, 2-di am ne (100 ng, 0.255 mmol) to
obtain the title product (72 ng, 53%; mz = 535
[M1]. Step H

1- (2. 3- D hydroxvpropyl)-N-(6-ethyl-3, 4-difluoro-2-(2-f
| uor o- 4-

i odophenyl am no) phenybcycl opr opane- 1- sul f onam de: CH
1510043211- Al Iyl - N- (3, 4-di fl uoro-2-(2-fl uoro-4-iodophe
nyl am no) - 6- met hyl phenyl ) cycl opropane-|I -sul fonam de (




1004331N- (3, 4-di fl uoro-2-(2-fluoro-4-iodophenyl am no) -
6- (2-

woreaoho92es hoxy) phenyl) - 1- ( 2, 3-di hydr oxypr opyl ) BYEUSODM0538
ane- 1-sul fonam de: 10Step A
1,2, 3-Trifluoro-5-(2-nmet hoxyet hoxy)-4-nitrobenzene:
1004341To a m xture of 3,4,5-trifluoro-2-nitropheno
(1.93, 10 muol), Ph3P (3.93 g, 15 mmol), and
2- met hoxy-ethanol (1.18 m, 15 nunol) in anhydrous THF
(25 M) a solution of diisopropyl azodi carboxyl ate
(2.92 M, 15 mol) in THF (5 nil) was added at 0 C and
15 the reaction m xture was stirred at room
tenperature for 16h. The volatiles were evaporated and

t he residue was dissolved in CH2C12 (100 m) and the
Or ganind), 22346 to\d feaciléa AICAId #é nhilurd\as IRdted 6t 3BO fofd1 hoursbThec Ne
obtaln S
chro ma oma o gﬁ)&g\fents et%?ace? yeﬁifoe t? fmi'd% g\e tltle oo Eoct:u%d 2.75 mé. 8%
(1.70! ﬁll NNR (300 N+E CDC13) 8 6. 78 (ddd,
(3.4pdifluoro ( Ao 6- | CUMXYDIGISE-

3.72 (b diroSymieds aid fonamide :
2. 3- D'fluoro N—(2 qu05@ gﬁlodonhenvl) 5 (2- met hoxyet h
(1.6 g, 6.8 mol) and 1,[2,3-trifluoro-5-(2- 25
met hoxyet hoxy) - 4-ni tr g;ene (1.7 g, 6.8 mmol) were
(Step A) to formthe t|QI HCﬂnpund (1.02 g, 32%; nz
= 467 [M]. St epos;

g i @! enyl) - 3-(2- net hoxvet
hoxv) benzenel 2-di am ne.
[ 00436] 2, 3-Di fl uoro- N-( 2- fluoro 4-i odophenyl) - 5- ( 2- net
I educC e ahtiSreditd withhghe Ol (12 NOI2 ni)@e0T. iThe ultingsolnoad W steredl
(St@p Bk ndud Ffoﬁmleg i) @he fedcfich Fas GRATAQ Wit Laturida Zqusots NalkD,
D 1- A| eim'aTted Lnglel etatc fhiled over Mg 04 vobaéﬂtres Sv remov drb \ﬁe nyI anin
O) 6- resultmg de was purified via sﬂwa gel [ matography (eluents
[ 0043 Hje/AeH)0 HENYRY (3000 H, 1§D 0¥ Tise aifl, 1 B, DV ed UH)e6.B(dd, 1 H),
1- ab | wl33 @y cinope gpamesiw, b anydr of by ssde2 HAEH wyH), @755
5, 6- dlflu I o- fl uor o-4-i odophenyl) - 3-( 2-
nmet hox enzene-1, 2-di am ne (219 , 2.5 mmmol)
[ M 1] _cyegpléaBe qulfonamide:
N- (8, 4- di Btenro CalobufbRenfibnyicli@ide- | odonhenvl am nol- 6- ( 2-
net hoxvet hoxy) pheny1) - 1- (513 d|hvdroxvonpyl)cyclopropa
ne- 1- sul f onam de:  HO ONH HS§%
| am n Ql)ethﬁ etﬂezwas added a solution of cyclobutylbromide (1.8 ml, 2.5722 g, 19.1 mmol) in
met howgltdnmmeplnwﬁqum Ps%gﬁg lA?té il S8R abhig. (230

(100 Qxloent@sslrﬁgveémmth@ﬁm \eﬁwa@ptn@f;dd wam@, o esi due

J= 2. 4 GS‘GPG

oXy)-6- nitroaniline: 043512- Fl uor o- 4-i odoani |l i ne
reacted using the condi on described in Exanple 1

5 6-Di fl uoro-NL-(2-fl uor

hoxy eti#9ébtly) - Grhemrdpctizomisten Fr@7-95ne(0034Q hifiolyvas dssobv imFHFI()  was
[M1],
nethoﬁ%@?ﬁ@%ﬁﬁﬁﬁéﬂ?ﬁ?b?Eﬂ@@Fﬁﬁ&ﬁ@PT“§&WP@ﬁ@WWG€“8 10
ol ) e %gggg@gimnth

to obtl “ﬁl t hePHoiieras- Ghtper+-ipdsriemipgino- fauonypheny = 587
15

[ 00438¢0a131| | yio-« NsperiBiondof B fubniggd (00902 322 minbILiDI0EM dhyiod Opheny
ng, 0.395 mmol) and 4- nethy hol 1 ne N-oxi de (46

ng, 0.395 mmol) was dissolved in THF (2 nL). Osm um
tetroxi de was added at r cesmwsviepper ature (0. 039 mmol
0.25 nm., 4%in H20) and the reaction m xture was
stirred at roomtenperature for 16 hours. Et0OAc was
added, the organic phase was washed with water, dried
(MyS™) and concentrated under reduced pressure. The
residue was purified over silica gel chromatography
(eluants: EtOAc/MeOH) 5 to obtain the titled product.
[1i NWVR (300 MHz, CDC13): 8 7.36 (dd, J= 1.8 & 10.5
Hz, 1H), 7.27 (m 2H), 6.56 (dd, J= 6.9 & 11.4 Hz,
1H), 6.40 (dt, J=5.7,7.5 & 12.9 Hz, 1H), 4.17 (m 2H),
4.01 (m 1H), 3.78 (n, 2H), 3.60 (dd, J= 3.6 & 11.1
Hz, 111) 3. 47 (m 1FD 3 45 (s, SFD 2. 36 (dd J= 9.6

~ AT £~ 1 A A A A — o~ N1 - ~ A A= o~




10044112- ehl oro- N- (3, 4-di fl uor o-242-f | uor o- 4-i odopheny

| am no) phenyl)-4- (trifluoronethyl)benzenesul f onam de:
WO-30012846 N 20 1004421Synt hesi zed by met hod A BST/O20DNE40538

appropriate sulfonyl chloride, mlz = 605 [M1]. 5

[ 00444] Synt hesi zed by nethod A using the appropriate

sul fonyl chloride, miz = 587 [M1]. Exanple 68

[ 00445] 4- (N- (3, 4-di fl uoro-2-(2-fluoro-4-

i odophenyl am no) phenyl ) sul f anoyl ) benzoi ¢ acid: 10

I -1000 [ 00446] Synt hesi zed by nethod A using the

appropriate sulfonyl chloride, miz = 584 EM1].

Exanpl e 69 [00447] N- (3, 4-difluoro-2-(2-fluoro-4- 15

i odophenyl am no) phenyl ) benzenesuf f onam de: WO

2009/ 129246PCT/ US2009/ 040538 [ 00448] Synt hesi zed by

Met hQehetibn KB i), thehrxbeiad @B haabddo BRMAfCapbrangdtbroo hidle, m z

[:oggsth 41111011 v@%@ﬁ@hﬁm 16 tbom temperature and the supernatant was added i 1|n
no
f,nhgphg K i o L9 e BAHRLd-AIOPDERY G n0) P

heny enzene

[ 00458 285°BY et‘i’?é"(“ﬁ"&)&”?&“’ﬂ'@f?nnﬁ PP ‘b“f oprl at e
sulst dmprratwn@hq vefeiles yrozemoveityp yacio g Jesidup WROdFiSdn eleomER

pr 0C exdds fr 1DminShspisvas extafciedrith kant (h%9 mi) GThe Iveanepbsparion 11@
[ 004524 aiits RIS W Rm&ANE @bubto BiGk thk @ produtt ¥ dark fibledie, 1. 5
€QUI ViypicDas hsbttor B ﬁesatr;ae,pmm 16 PuriBQEoR WinGe 168 She unacd €01

PdC12 Jggw)h[vmgemeﬂtt gmde qgﬁggﬂhydrous K2CO3 powder in

reo

a deos

helt ed T StenB: Mgl and water (3:1) was
edted i J BV G ATL (e

Tt MY i n at 115C. |t
gnamide H401/ THF and the organic
fngy Na2SO4. The cnde reaction

sing flash-colum 15
"Hekanfs, or CHC13/ MeOH).
Yields: 20-40% Exa \@
[ 00453] N- (3, 4-di f | uoro- FfI 4-

met hyl phenyl am no) phenyl )gycl opr opanesul f onam de;

<-C

fractlon”mas—drfed u
products were purifi
chr omat ogr aphy (Si,

[00414] According to the general procedure B, the cyclobutylsulfonyl chloride
prepared in the step above was reacted with 5,6-difluoro-N1-(2-fluoro-4-iodophenyl)-3-

15  methoxy-benzene- 1,2-diamine to obtain the title product. Yield: 75%. 'H-NMR (300
MHz, CDCl): 8 = 7.44 (s, 1H, br), 7.41-7.36 (dd, 1H), 7.24-7.23 (m, 1H), 6.54-6.38 (m,
2H), 5.90 (s, 1H, br), 3.85-3.75 (m, 5H), 2.60-2.40 (m, 2H), 2.25-2.15 (m, 1H), 2.15-1.95
(m, 2H); m/z =511 [M-1] .

Example 62

20  [00415] N-(3,4-difluoro-2-(2-fluoro-4-iodophenylamino)-6-methylphenyl)-1-(2,3-

' dihydroxypropyDcyclopropane-1-sulfonamide:
Step A: (3.4.5-Trifluorophenyl)methanol:

[00416]) To a cooled (~-5° C) solution of 3,4,5 -trifluorobenzaldehyde (7.0 g, 43.75
25  mmol) in a mixture ( 50 ml, 9:1) of THF and water NaBHj (1.662 g, 43.75 mmol) was

slowly added in portions over a period of 30 min. The reaction mixture was allowed to
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0O d CH3 20 [00454] Synt hesi zed by General procedure D
111-NWR (500 MHz, CDC13): = 7.38- 7.36 (m 1H),

wQ2@8AM208 (g, 1H), 6.92-6.90 (1H), 6.73-6.72 ¥dT/UIIPI/040538

6.63 (s, 1H, br), 6.37- 6.33 (t, 1H), 5.54 (s, 1H,
br), 2.42-2.39 (m 1H), 2.25 (s, 3H), 1.14-1.11 (m
2H), 0.94-0.90 (m 2H); mz = 355 [M1]. WO

2009/ 129246PCT/ US2009/ 040538 1004551Where racem c

m xtures of chiral conpounds have been resolved into
separate enantioners, the phrase "substantially free"
of the epiner, as used herein, neans an enantioneric
excess of at |east 90% Exanple 72 5

[ 00456] N- (3, 4-di fl uoro-242-fl uoro-4-(1H pyrazol -
yOphenyl am no) phenyl ) cycl opr opane sul fonam de Step A
2, 3- Dutdid robonempddngedvet 4 penivr of24lani @cbifytpewed i icGeollidl HO @00 | | ne:
NO2 HmEN)T@heauysa% Wsle:@Bte@uto 2m,01, uw@aéatﬂee.gg@myet waed (11. 40

’ ﬁﬁ w: a%er ?ZOd mr?) d%QGQ?/l H%g‘ég deTH!i:uct%f 389\/\;8 gg dg1 d
dropWF?@“”%ﬂ@mﬁﬂP%%“g?w?H%m%%?ﬂ?? ﬁmPﬁrned dar k
pufpl e. FieeB:Siremomatylb2 ’"ﬂ¢ﬂ~rred via cannula to a
droppi ng funnel, and the tjron (contai ni ng the
am ne free base) was a&%ed smal|l portions to a
solution of 2,3,4-trifluoronfftrobenzene (8.321 g, 47.0
nmmol ) in anhydrous THF (50 1) at 0 C. After

conpl aimp N of, AGdldob s 4 el ﬁgeu,m@ﬁmmﬁ L @Hzcy nder
argon 15% 8,'a so?uu?n o?thlonyln}%ade% CfrnsfS truflo n cg}lg{;go m)zt us 8 df)d:/ 8 :1 ume

of tH& ven uce

usin g‘“‘°@'ty TP reagtion faixturs St rpppteEaerateios 168 pd Agyed inp igs water \\a g
dr ioe 208 wbr Ths ekhieipmersyad sfrarted andtwashedavish sgterped NaR(ED: €26l d,
and tvaer @b inb.idfie (Mgl dad @hpbratiddobiiblthé dorredndlaybrdnloa s h

chro r@xtlfg&ﬁ &k paYe yélg& quuAnmL}@é(me Thb cride prgguct was Qarrﬁ&anward

yi el whi ch becane a brown SO|Id
upond‘l‘éfryl"%gff“%["\s}i‘q‘%h%& gﬁ%ﬁi 6.23 g, 33.6%. rez = 393

uoro-5

[ Ad-1
5. 6- D| fluoro-NL-(2-fl udte { oflophenvl | benzene- 12-di am
ine NH2 H F To a sol on of nitro-diarylam ne

(6.23 g, 15.8 mmol) in 300 Bt hanol was added iron
powder (13.74 g, 246 mmol) and amoni um chl ori de

(13. 59041$] 2 5The s brpmeprapotnth @0 mmoliwaynexedugith triatlndsil@eal48M t h

St I b)) ard the LA mBivle wh@taRd i@ BIUEPaRL, WUhhol) i@ 5mal fbridUr S. | t
Vas  fAdet Qhweihuldr v@ms &l&lﬁraﬁﬁé&i@xﬂ% WasNEal Womleh BRAxWM t h

I‘ete|; Ia uelecon\‘ﬁe\%ts o% the %asn(%% @acxag aTe ux con entqeﬁ dl'l'htl, rQacu\éxfa ncl:x “{uré ?Iag‘ %ﬁﬁd}\ggﬁ
sof’ut ‘f’°6ﬁempﬁfﬁf‘1 Ty gldtipdl 6%%? ‘P"a“&"ctﬁ“‘&ﬁm HsPe sﬁ?“’e%‘?’ bt Bf% was
f onneth cuitriligiid pygdust W deqarted eafullyrgd ereldon agided the e ecaciennbi ned
Or ganvitoul farhe peifisaton.clt wesstuee tathd raction fraa@ds duryGknigldtiveadldov er
sodi um sgtep Bt18.3- TG0 SRk PALioMESIey €NOVed, and the crude
product was recrystallized { %om CHC13 / hexane (1:50).
The product was obt ai nelql as 2rpwn needl es (2.094 g,
66% . Rf 0.44 (EtOAc I 3). 11-1-NWR (500 MHz,
CDC13)8--740738(dd, J=11.3 Hz, J= 1.5
Hz). 7.25-7.23 (d, 1H, J= 8¢5 Hz), 6.97-6.92 (g, 1H,
J=9 Hz), 6.51-6.48 (m 1H), 6.24-6.21 (t, IH J=9
Hz), 5.3 (s, 1H, NH, br), 3.80 (s, 2H, 5 NH2, br);
LRVS (ES!'): nmlz = 365 [ MegTqetss0 Step C
N- (3, 4-di fl uoro-242-fl uoro-4-iodophenvl am no) uhenyl ) cy
cl opropane sul fonam de: F According to the general
procedure A, 5,6-difluoro-Nl-(2-fluoro-4- 10
i odophenyl ) benzene-1, 2-di am ne was reacted with
cycl opropanesul fonyl chloride to obtain the desired
product. (500 MHz, CDCl3): 8 = 7.38-7.37 (d, 1H),
7.35-7.34 (m 1H), 7.27-7.26 (m 1H), 7.20-7.0 (q,
1H), 6.68 (s, 1H, br), 6.15-6.12 (g, 1H), 5.65 (s, 1H,
br), 3.25-3.20 (in, 1H), 2.4-2.3 (m 2H), 2.0-1.8 (m
2H) mz = 467 [M1 1. Step D

(3 4 d|f| uor o- 2- (2 fI uor o- 441H—pyrazo| 4-yl | phenyl am

A - -




Examl e 74

[ 00458] N- (3, 4-difluoro-2-(2-fluoro-4-(111-pyrazol - 3-yl
wO pivengd2aén no) phenyl ) 10 cycl opr opanesul f onamni BET/NB2009/040538

Synt hesi zed by Ceneral procedure C: 111-NWR (500 MHz,

CDC13): 8 = 7.90 (s, 1H), 7.80 (s, 1H), 7.30-7.20 (m

2H), 7.15-7.10 (m 1H), 7.05-7.00 (m 1H), 6.70-6.60

(m 1H), 3.95 (s, 3H), 2.40-2.35 (m 1H), 1.05-1.0 (m

2H), 0.95-0.85 (m 2H); mz = 407 EMif 15Exanple 75

[ 00459] N- (3, 4-di fl uoro-2-(2-fluoro-4-(pyridin-4-yl)phe

nyl am no) phenyl ) cycl opropanesul f onan de Synt hesi zed

by General procedure C. 111-NWR (500 MHz, CDC13): 8 =

8.62-8.61 (d, 2H), 7.43-7.41 (m 4H), 7.23-7.22 (m

1H), 7.16-7.11 (q, 1H), 6.61-6.58 (t, 1H), 6.11 (s,

1H, bpgdr9] 2. 582,LTeiilbrof SRethilibdhzene {40 Dihel)wasdded trvon2 H)SO4 (50

1. 02- Gy Q8o roactiy ixtize ol BowlyMedkel with 58 NS i, 5

[ 0046 :Hr(a 9{1' )g/in{e %g%e&t%nait{n&%t&eél &'WEI ﬁkg%c%nApheny

L?megf?ﬁ%fae”%“ff Sy e@Bf%%ﬁ& ARV %&6(3%9@3% ! zed

[ [ﬁ] IE)WB@, exﬂagedmtgc}hgz (€7§25 mi)l_ﬂ'he orgamgl_tye(\gs wailF.ﬂ with gater 4 ( s,
1H), @207rfa20) ol s fed (MESOPBadRvaF@atell friobi@ie crode peh@ct 7, 34
( M 2¥hich wak pidided odeDflash.siB3 gd Biromatéd)aphy B ol Lkr the.titlePproiudd (6.51g) |

. 86- Eory Wbk (360 ke, éﬂc?,) 56.98 &&tel, ¥, 250 (s, %aﬁﬂ%ﬁ ((7[7013) 5

[0046 ( no- 2- 11uor ophenyl am no) - -
di fl uélrsg%hlg'%?r )139 p_oanesulf onam de 15A

su¥pensi P EFRELHHHS , 0.161
mml ), CuCN (46.6 ng, O. I and Pd(OAc)Z(O 47
ng) in 1 n anhydrou§'3 ted to 130 C for 60

mn. in a nicrowave rea m xture was extracted
using brine / THF, and t 5rgan|& fractions were
dried using Na2804 Subsequent fl ash-col um

chr o8By aphl AR HOTHE i SO e

sem - $a9td veingdRfconditio descgibed TEGAPlY 1| (Btepida tqdogm the tifl§ comppprd| d: 15
% 20Mmi-z07e 366 [M 1r. Exanule 78

[ 0@462] N'S(eBF"k'G, Ghiihudrd IO 1@ﬂ1%ro£ﬂ$od£ﬁéﬂﬂ£ﬁﬂ*hﬂﬂ%l 2 Giamine:

yl am no) phenyl ) cycl opr opqmgsul ffonam de A. P 0O/ NHH N
5 Synt hesi zed by Cengyal edure C: 1H NWR (500
MHz, CDCl13): 8 = 7.55-7. ( , 7.45-7.3 (m 5H),
7.20-7.15 (d, 1H), 7.13-% “™H), 6.70 (s, 1H,
br),6.60-6.55 (t, 1H), 5.F5 (s, 1H, br), 2.53-2.50 (m
1H), [0421]- 1. 1,9Diftwwro-NARAfiyorod-iddabhddylBethyi6-niftbdpiline Wikls Zedweedd 1 7
(M1 WSing @%&ﬂﬁc&n@es&igedinlixample 1 (step B) to form the title compound. M-H":

[ 00463} N- (2- (3' -acetyl -3-fl uorobi phenyl - 4-yl amVb) - 3, 4-
di fl uorophenyl) 10 cycl opropanesul f onam de

Synt hesi zed by Ceneral procedure C: 111-NVR (500 MHz,
CDC13): 8 = 8.6 (s, 111), 7.86- 7.85 (d, 111),
7.68-7.66 (d,1H), 7.49-7.46 (t, 1H), 7.38-7.33 (m
2H), 7.20-7.18 (d, 1H), 7.09-7.03 (g, 1H), 6.90 (s,
1H, br), 6.57-6.54 (t, 1H), 5.90 (s, 1H), br), 2.61
(s, 3H), 2.46- 152.43 (m 1H), 1.15-1.13 (m 2H),
0.94-0.92 (m 2H); mz = 459 [M1]. Exanple 80

[ 00464] N- (2-(4' - cyano- 3-fl uor obi phenyl- 4-yl ani no) - 3, 4-
di fl uorophenyl) cycl opropanesul fonam de "N
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20 Synt hesi zed by General procedure C :1H NWVR (500
MHz, CDCl3): 8 = 7.68-7.66 (m 2H), 7.58-7.57 (m
WQ@2p/12924838-7.35 (m 2H), 7.20-7.18 (d, 1H), 7rdBUS2009040538
(g, 1H), 6.67 (s, IH br), 6.58-6.54 (t, 1H), 5.99 (s,
1H, br), 2.47-2.44 (m 110, 1.15-1.13 (m 2H),
0.94-0.92 (m 2H); mz = 442 N-1r. EX.an
[ 00465] N-(2-(3,4" -di fluorobi phenyl-4-ylam no)-3,4- 5
di fl uor ophenyl ) cycl opropanesul fonam de , 0 ds: NH
Synt hesi zed by CGeneral procedure C: 111-NWR (500 MHz,
CDC13): 8 = 7.44-7.37 (m 3H), 7.29-7.27 (d, 1H),
7.11-7.05 (m 4H), 6.70 (s, 1H, br), 6.53-6.50 (t,
1H), 5.81 (s, 1H, br), 2.47-2.44 (m 1H), 1.15-1.13
(m 2H), 0.94-0.91 (m 2H); mz = 435 [M1r. 10Exanple
82 Step G: 1-Allyl-N-(3.4-difluoro-2-(2-fluoro-4-iodophenylamino)-6-

[004%'&'2&%1)é1%] dQRnamiak: 3- f | uor o- 4' - (et hyl sul f onam
—sweny -4E y )

do) bi p am no) phenyl ) cycl opr opanesul f onam de
0. ,p N Synthesi zed neral procedure C:

11-1-NWR (500 MHz, = 8 = 9 39 (s, 1H, 15br),
763760(m 3H), 7. ¢, 7.30-7.23 (m
4H), 7.74-7.65 (m 1|;|ps 0.80-0.73 (m
4H); mz = 510 [ M1r.

[OO467]N—(34d|quoro- n 4-

nmet hyl phenyl ami no) phenyl )rcycl opr opanesul f onanm de 20

CHS heS| ze ROCGUr sl (500
O e gE S B RS B ey LR 215
6. 9*2 B2 1("1‘?4)‘”“8”‘7%“"%5?2‘&(”8 -Prfporo-giogrepld- 1, br)
6. 37- BetiBBentepe:1,24digjnine 503, 0(4gunol) thiobtafs,the ¢ "ﬂCMQﬂQO @947‘(’}11
1H), @z281ps11.3H), 1.14-1.11 (m 2H), 0.94-0.90 (m
2H) ; M z swep 800 hkMadlo-2-(Bls h ino)-6-methylphenyl)-1-(2.3-
[OO46@$$‘0X-gig-ﬂ{;%m:&ggg_ﬁgﬂg}m&uffonam' do) - 2, 3-di f |l uor ophe
nyl am no) - 3" - uor obiphenyl- 3- car boxylic acid 10
Synt hesi zed by Geq_gral p edure C. 11-1-NWR (500 MHz,
[D4] -MeOH): 8 (s; , 7.93-7.91 (d, 1H),
7.73-7.72 (d, 1H), 7.47-P “(p;p 2H), 7.33-7.31 (d,
2H), 7.15-7.12 (q, 1H), 6 m 1H), 2.51-2.46
(m 1H), 0.94-0.93 (m 2H) .§8 T(m 2H); mz =

499 [ M 1r. Exan'pl e 85 15
or o- Bwrgrreth Lsulfonam'

[ OC?469M\I— (3, 4-dif é

do) bi &y 1- ﬁAn’Wé’rﬁdi%%% F}Vf")“ ‘tﬁ’ﬁ’}’&‘f“ﬂ PR Pdnani de

N, s, c¥eleporasyhvlpaagiide £130 g 0-13avel s - pethyimerphgline Noxide 33 H- NIVR

(500 fvg:ie-29 njnigh fvas MQHdY in TBF Emb), Qs’imt(ISetroxiiH}zas add@ atZooth6- 7. 34

( m S&Aﬁenaturl td))29 namol&ols (113,,4 A%H)ZO) aﬂd]the reaction Bfkture w&]stlr(edat 1 H)
é&n&% iilnH)S houlz E?(%\c s%%ed( 8 orgl:ﬂcjphase wgs v%zl’ledetg 2 ( m

2 H) ! n%te:ll" gnez gv%go{ ﬁ conctr&rdted under reduced pressu('ernfhe resi ue was pung d( m

over s111ca gel chromatography (eluants: EtOAc/ MeOH) to obtain the titled product (0.110
g 68 %). 'H-NMR (300 MHz, CDCl): § 7.07 (m, 1H), 6.97 (br m, 2H), 6.84 (m, 2H), 6.60
(br m, 2H), 3.98 (br m, 1H), 3.58 (m, 1H), 3.43 (m, 1H), 3.20 (d, /=3.9 Hz, 1H), 2.42 (s,

20 3H),2.31 (dd, J=9.9 & 15.6 Hz, 1H), 2.01 (br t, 1H), 2.31 (dd, J=9.9 & 15.6 Hz, 1H),
1.66 (dd, J=2.1 & 15.9 Hz, 1H), 1.52 (m, 1H), 1.40 (m, 1H), 0.91 (m, 2H).

4
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Exanpl e 86

[00470] N- (3, 4-difluoro-2-(3-fluoro-2'-(nethyl sul fonanf
waelibitphenyl- 4- yl am no) phenyl) cycl opr opanesubP¢DOa2v0Le40538

5 Synt hesi zed by Ceneral procedure C: 1H NWR (500

MHz, [D4]-MeOH): 8 = 7.50-7.49 (d, 1H), 7.40-7.32 (m

411), 7.29-7.28 (d, 1H), 7.26-7.10 (m 2H), 6.73-6.71

(m 1H), 2.80 (s, 3H), 2.51-2.49 (m 111), 0.94-0.92

(m 2H), 0.91-0.90 (m 2H); mz = 510 [M1r. Exanple

87

[00471]N-(3,4-difluoro-2-(3-fluoro-4'-(trifluoronethox
y) bi pheny1-4- 10 yl am no) phenyl)

cycl opropanesul fonam de ,0 di S, N OCF3 Synt hesi zed by
General procedure C: 1H NWR (500 WHz, [D4]-MeOH): 8 =
7.69-7.6754;@; 6211), 7.46-7.43 (d, 1H), 7.36-7.33 (m

4H) Ko gﬁ) 28 3-6)91 erxWrop 763&11@1 3321m(um-2 -H)loro 2 51-2.49
(5 01 [:'raog_llenylargng)?hen%c co rgpan 1-s onanude m 2H; mz =
1004721N f“% % | uor o- 4- 1lodophenyl am no) p
heny1l) - 2- (rret hyl am no) e hanesFuI fonam de F

Synt hesi zed by Cener al e D 11-1NWR (300 MHz,
CDC13): 69.01 (br s, D20 2 angeabl e, 1H), 7.36
(dd, J= 2.1 & 10.5 Hz, 1H), .7(m1|—|) 7.17 (m

1H® 7.03 (dd, J= 9.0 & 16.8 Hz, 1H), 48 (s, D20

exchalf&hbl eAn effietpal sogtion §17.¢1cl, 52. %J‘msl »o °f8ﬂe¥g‘3&WT T Hz,

1H), 8dedB-3DHE toh solufalpf 3,43-tri@ldorobdnraldehyde By g, 4353 GHolisTHF3 1 1) .

1. 80( lts nf), Tht jeatfion@XcERABGRAD: Bom tddhraturétia BEhdEwaBDoled (0°

[ 004Z§>]mt\&vfasque%a,dﬁ Jecluemﬁ WL%] ekl Lihy Q11 b A 5}9@ gyl ani no) p
gxcm a§h8n am %84 (E%N dgc{n ({] sgl)'egkrg‘x i E[%gtq om temperature.

nesu eS|ze ner a procedure
l?s%we%id ﬂ;ﬁhylaefta %’ em
111) mly, Tl%"‘(“elied fitrate S“Waﬂzated thlr}ﬂmﬂfPPT@ith Paynttafve yigd 76% 18, 0
Hz, 141), 6.38 (m 111), 6.18 (dd, J= 8.7 & 17.1 Hz,
111), 3. Gep Bis0-Blondetthl) $2, BuriBuotdenzerdt) , 3. 35 (m 2H), 3. 26
(m 2H), 3.26 (t, 10 5.7 6.6 Hz, 211), 3.11 (t, J=
5.1& 6.0 Hz, 2H), 2.85 FExarrple90
[ 00474] N-(3, 4-di fl uoro- -( uor o- 4-i odophenyl am no) p
henyl) - 2- (et hyl (et hyfl am np) Ffet hanesuf f onam de 15
Syt hesi zed by General procédure D. 11l NWVR (300 MHz,
( CDC1B0436] D20 ¥9 2 sol@ioryof BO1-@.@ 8 TrifideroplienyBeti@nol: (765, Hiz5, muibBn,
7. 31 Cul, @4d)mi), adolkdidn of Hibhyl bbmide @8.10: , 87 mdmbl) £ CHIT), (b b)) was6. 30
(dt, abided aow4y Tl%-chugﬁn%vaeAsurHZat ranH):mperg’tu:5I5r lgl'tand pluredﬁmtog & 7.8

b Lo de ST B A

9 1 26x200 tml), water (200 nil), dried (MgSO4 and evaporated to obtain the correspondmg

[ 004 759 cqrpound a8 fale yrYoviril Papaptitative yisd €0-42)] Brelosydhmsedyt ¥a%i no) p
heny 19asigd férdard forette heyd rpetipreritant finthér swificptioat hanendf onam de
Synt hesi zeg chyetdenes -gilvopbpmedur e D. | HNVR (300 MHz,
CD30D): 67.45 (dd, J = & 10.8 Hz, 1H), 7.30 (m
2H), 7.16 (dd, J= 9.6 & {L7. 7 Hz, 1H), 6.39 (dt, J=
3.3, 9.3 & 17.7 Hz, 1H), (m J=7.5 Hz, 2H), 3.10
(br m 6H), 2.87 (s, 3H), (t, J=7.5 Hz, 2H),
2.48 ("or m 4H). 5 In vitreo Bioloeical Activity
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Exanpl e 92 [00476] Generation of 1050 Data Materials

and preparation of reagents: Human GST- MEK1 and the
w@ovst2nué i vely active 10 all el e GST- MEKICA ( he€hos1002/040538

the nutations Ser218Asp and Ser222Asp) were subcl oned

into the yeast expression vector pGEMAZ (Pronega,

Madi son, W) fromthe wild type human MEKL cDNA.

GST- MEK1 CA was expressed in Escherichia coli and

partially purified using d utathione Sepharose 4B

affinity resin (Amrersham Pharnmaci a Bi ot ech,

Pi scataway, NJ). The ERK2 allel e was subcl oned from

MAPK2/ Erk2 cDNA (wild type) in 15 pUSEanp (Upstate

Bi ot echnol ogy, Inc., Waltham M) into the vector

pET2l a (Novagen, Madison, W) resulting in an

N-ter wuml hinsbbotivRaoe doagpaa b.65E Wik mabdveth €. ERI C2

was  exphRase nﬁﬁsimmreatdomx&rombmsmﬂmd<Zh apg, 1993

okl bt o

es
't r%ﬁsg R\ fzﬂm*b%m(“ of hefglopy ‘*l‘\’IEN B RIE Rer |
V\éISI es{etiop mixiyga yasyired of g tegny me@tlfr%}db B Ggsaten uEe o) | 20
Ki nasdloweg medtie ovad 6h. Neh iheatidduiRadiuciwaf depagricadidlgnd and
act i vakietforhRisine asQeactibiicdt fintér Rurifiddiof. NEvG.EAsuhdd @fthe
Upst a;c&onl,rggedmg&u%gtwg’;,@@ d, NY). 4-20%Criterion

Pr ecast %%f, l\é@r‘%"%{&?“"ma;&g"i from Bi o-Rad (Hercules,

CA). [00 Lfn'zymatlc activity:
Conpounds were diluted f§¥h¥i met hyl sul f oxi de ( DMBO)
stocks into 1 x. HVNDE (2 EPES pH 7.2, 1 nM Wyd 2,
25 100 mM NaCl, 1.25 mM D 2 I nM EDTA). A typical

25 m croliter assay cont ai ned 0. 002 nanonol es VEK1 CA,
nanonol es_ ERK2 nanonol es

o PR o 2R s 08 W Eent Pt i e

scr eeASAgCaYedy’ e hede fe%ﬂ‘q“vn%ﬁﬁrs‘i"‘slé'&“fdd‘tﬂi‘ oaedt® i ons.

Fi ve (339 mif48.di rhot, 800k) etdlpmaintrinile iantenalempaeurcelol 300C. I8 wel |

as S ay regiiod inB Gire wasiireqk ro@f temaperite fANE\IDOED Gilidtia (300 &) MEK1CA

angs ERKy M)exm&%mﬁ&@az @askes). e r@ﬁﬁﬁyei/\@ak Jvaslre@\,i/llhOV\Bd

?)e/ngg\'yag x290m1 9!1() g f&rpeégzdg 904%18 evag%rged% obtzm{{glcll'u e

(1 abeP¥* ‘éi‘ﬁﬁ WﬁﬁFﬂB‘é’reé"EfshA‘ﬁ-@g P eepeagEspy Rt e %t ded,
f ol | ok 7859 THARMRSERGHY A6 dertas OFDr76R (51285 1 2t Lnftfied i
tenpes@ture. Finally, 100pl of 10%trichl oroacetic
achd ( TCAkep wErIRhyEShiEoraln B-fluddcAibminash)-F @foandide: M NUL €S at
roomtenperature to halt fd)e regaction and precipitate
radi ol abel ed protein pxodlct Reacti on products were
harvested on gl ass fi o@A ml lter plates
prewetted with water and>~f%myrdphosphate. The filter
plate was then washed 5 tFnes with water. Water was
di spl poed by >aksod oot BRAb mashdnd 1 RByIB L, SkiBucWAS

2' Lg\é\ﬁgob&%nﬂi 37 Szf,,qf)Xumfl)Q«”ere ?éQ:teﬁQsﬁ%’tﬁe%dxﬁJn d%&@ég‘in e;gaﬁﬂgf ature.
sci nt %gf t“?f%rﬁ’ 58@%?‘150 %Nerg’g%%r's%eﬁﬂgdd”t o each well. A

top seal was applied and the plate was counted in the
TopCount for two seconds per well. [00478] For certain
experinments a truncated version of MEK that requires
activation by Raf kinase were used. Exanple 93 10
[004791Cenerati on of ECS@=Bat?® Effects of conpounds in
the cell were determ ned by Western blotting for
phosphoryl at ed ERK. NMDA- MB- 231 breast cancer cells
were plated in a 48 well plate at 20,000 cells per
well and grown in a 37 humdified CO2 incubator. The
foll owi ng day, the growth nedia (DVEM + 10% f et al

bovi ne serun) was renoved and replaced with starve
media (DMEM 15 + 0. 1% fetal bovine serumj. Cells were
i ncubated in the starve nedia for sixteen hours and
then treated with a range of conpound concentrations
for thirty mnutes. After incubation with compound,
ceIIs were stlrrul ated W|th 100ng/mlEGF for f|ve

.
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[00430] 1,2,3-Trifluoro-5-methyl-4-nitrobenzene (2.47 g, 5.85 mmol) was reduced
using the condition described in example 1 (Step B) to form the title compound. M-H": 393
5 Step G: 1-Allyl-N-(6-ethyl-3.4-difluoro-2-(2-fluoro-4-

iodophenylamino)phenvl)cyclopropane-l-sulfonamide:

[00431] According to the general procedure B, 1-allyl-cyclopropanesulfonyl chloride
(230 mg, 1.27 mmol) was reacted with 5,6-difluoro-N1-(2-fluoro-4-iodophenyl)-3-

10  methylbenzene-1,2-diamine (100 mg, 0.255 mmol) to obtain the title product (72 mg, 53%);
m/z =535 [M-1].

15 [00432] 1-Allyl-N-(3,4-difluoro-2-(2-fluoro-4-iodophenylamino)-6-methylphenyl)
cyclopropane-1-sulfonamide ( 70 mg, 0.13 mmol) and 4-methylmorpholine N-oxide (15
mg, 0.13 mmol) was dissolved in THF (2 mL). Osmium tetroxide was added at room
temperature (0.013 mmol) 0.075 mL, 4% in H,0) and the reaction mixture was stirred at
room temperature for 16 bours. EtOAc was added, the organic phase was washed with
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water, dried (MgSO,) and concentrated under reduced pressure. The residue was purified

over silica gel chromatography (eluants: EtOAc/MeOH) to obtain the titled product. 'H

NMR (300 MHz, CDC13): 5 7.38 (dd, J= 2.1 & 10.8 Hz, 1H), 7.27 (m, 2H), 7.12 (br s, 1H),

6.91 (dd, J= 8.1 & 10.8 Hz, 1H), 6.69 (br s, 1H), 6.36 (dt, J= 4.8, 8.7 & 13.5 Hz, 1H), 4.00
5 (m, 1H),3.62 (dd, J= 3.6 & 10.5 Hz, 1H), 3.47 (br m, 2H), 2.81 (g, 2H), 2.40 (dd, /= 10.2

& 15.9 Hz, 1H), 1.73 (br m, 2H), 1.58 (m, 1H), 1.43 (m, 1H), 0.94 (m, 2H).

Example 64
{00433} N-(3,4-difluoro-2-(2-fluore-4-iodophenylamino)-6-(2-
methoxyethoxy)phenyl)-1-(2,3-dihydroxypropylcyclopropane-1-sulfonamide:

10 Step A: 1.2.3-Trifluoro-5-(2-methoxyethoxy)-4-nitrobenzene:
NO;
F
F
F
[00434] To a mixture of 3,4,5-trifluoro-2-nitrophenol (1.93, 10 mmol), PhsP (3.93 g,

15 mmol), and 2-methoxy-ethanol (1.18 ml, 15 mmol) in anhydrous THF (25 ml) a solution
of diisopropyl azodicarboxylate (2.91 ml, 15 mmol) in THF (5 m!) was added at 0° C and
15  the reaction mixture was stirred at room temperature for 16h. The volatiles were evaporated
and the residue was dissolved in CH;Cl; (100 ml) and the organic layer was washed with
water (100 ml), brine (100 ml) dried (MgSOy) and evaporated. The residue obtained was
purified over flash silica gel chromatography to obtain the titled product in 68% (1.70 g)
yield. "HNMR (300 MHz, CDCLy): § 6.78 (ddd, /= 2.4, 6.0, 11.7 Hz, 1H), 4.19 (t, J=4.5
20 Hz, 2H), 3.72 (t, J = 4.5 Hz, 2H), 3.39 (s, 3H).
Step B: 2,3-Difluoro-N-(2-fluoro-4-iodophen

nitroaniline:
NG, F
0
F I
F

[00435] 2-Fluoro-4-iodoaniline (1.6 g, 6.8 mmol) and 1,2,3-trifluoro-5-(2-

25 methoxyethoxy)-4-nitrobenzene (1.7 g, 6.8 mmol) were reacted using the condition
described in Example 1 (Step A) to form the title compound (1.02 g, 32%); m/z = 467 [M-
il.
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Step C: 5.6-Difluoro-N1-(2-fluoro-4-iodophenyl)-3-(2-methoxyethoxy)benzene-

1.2-diamine:
NHz F
\0/\,0 n\©\
F |
F
[00436] 2,3-Difluoro-N-(2-fluoro-4-iodophenyl)-5-(2-methoxyethoxy)-6-nitroaniline

5  (1.017 g, 2.17 mmol) was reduced using the condition described in Example 1 (Step B) to
form the title compound; m/z = 337 [M-1].
Step D: 1-Allyl i

methoxvethoxy)phenvl)cyclopropane-1-snlfonamide:

ONH |, F
\0/\,0 N@\
F I
F

10 [00437] According to the general procedure B, 1-allyl-cyclopropanesulfonyl chloride
(450 mg, 2.5 mmol) was reacted with 5,6-difluoro-N1-(2-fluoro-4-iodophenyl)-3-(2-
methoxyethoxy)benzene-1,2-diamine (219 mg, 2.5 mmol) to obtain the title product (230
mg, 78%); m/z = 581 [M-1].

Step E: N-(3.4-difluoro-2-(2-fluoro-4-iodophenylamino)-6-(2-
15  methoxyethoxy)phenyl)-1-(2.3-dihydroxypropyl)cyclo: ane-1-sulfonamide:

\LHR
HO e
0% "NH H F
N
\O/\/O \tj\
F !
F

[00438] 1-allyl-N-(3,4-difluoro-2-(2-fluoro-4-iodophenylamino)-6-(2-
methoxyethoxy)phenyl)cyclopropane-I-sulfonamide (230 mg, 0.395 mmol) and 4-

methylmorpholine N-oxide (46 mg, 0.395 mmol) was dissolved in THF (2 mL). Osmium
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tetroxide was added at room temperature (0.039 mmol, 0.25 mL, 4% in H,O) and the
reaction mixture was stirred at room temperature for 16 hours. EtOAc was added, the
organic phase was washed with water, dried (MgSO4) and concentrated under reduced
pressure. The residue was purified over silica gel chromatography (eluants: EtOAc/MeOH)
5 to obtain the titled product. 'H NMR (300 MHz, CDCL;): & 7.36 (dd, /= 1.8 & 10.5 Hz,

1H), 7.27 (m, 2H), 6.56 (dd, /= 6.9 & 11.4 Hz, 1H), 6.40 (dt, J=5.7, 7.5 & 12.9 Hz, 1H),
4.17 (m, 2H), 4.01 (m, 1H), 3.78 (m, 2H), 3.60 (dd, J= 3.6 & 11.1 Hz, 1H), 3.47 (m, 1H),
3.45 (s, 3H), 2.36 (dd, J= 9.6 & 15.9 Hz, 1H), 1.78 (dd, J=2.4 & 15.6 Hz, 1H), 1.45-1.25
(m, 2H), 0.89 (m, 2H).

10 Example 65
[00439] 2,4-dichloro-N-(3,4-difluoro-2-(2-fluoro-4-iodophenylamino)phenyl)

benzene sulfonamide:

Gl Cl
&
& NH H F
(L,
F
[00440] Synthesized by method A using the appropriate sulfonyl chloride, m/z = 571
15 [M-11.
Example 66
[00441] 2-chloro-N-(3,4-difluoro-2-(2-fluoro-4-iodophenylamino)phenyl)-4-
(trifluoromethyl)benzenesulfonamide:
FyC Gl
&
O” “NH H F
N \©\
F t
F
20 [00442) Synthesized by method A using the appropriate sulfonyl chloride, m/z = 605

[M-1].
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Example 67
[00443] N-(3,4-difluoro-2-(2-fluoro-4-iodophenylamino)phenyl)-2-
(trifluoromethoxy) benzene sulfonamide:
GFs
0
P
SN, F
N@\
F 1
F
5 [00444] Synthesized by method A using the appropriate sulfonyl chloride, m/z = 587
[M-1].
Example 68
[00445] 4-(N-(3,4-difluoro-2-(2-fluoro-4-

iodophenylamino)phenyl)sulfamoyl)benzoic acid:

HOOC
Ty
3

& N F

N
f F\©\l

[00446] Synthesized by method A using the appropriate sulfonyl chloride, m/z = 584
[M-1}.

Example 69
[00447] N-(3.4-difluoro-2-(2-fluoro-4-
15  iodophenylamino)phenyl)benzenesulfonamide:
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[00448] Synthesized by method A using the appropriate sulfonyl chloride, m/z = 503
[M-1].

Example 70
[00449] N-(3,4-diflaoro-2-(2-fluoro-4-iodophenylamino)phenyl)-2-fluorobenzene

5  sulfonamide:

[00450] Synthesized by method A using the appropriate sulfonyl chloride, m/z = 521

[M-1}.
[00451] General procedure D: substitution of the iodine atom:
10 [00452] A suspension containing 1 eg. aryl iodide, 1.5 equiv. of the boronic acid or

boronic ester, 0.25 eq. PACly(dppf) x DCM and 10 eq. anhydrous K,CO3 powder in a
deoxygenated mixture of dioxane and water (3:1) was heated in a microwave reactor for 60
min at 115°C. It was extracted using aq. NH4CUTHF, and the organic fraction was dried
using NaySOy. The crude reaction products were purified using flash-column
15  chromatography (Si, EtOAc/Hexanes, or CHCls/MeOH). Yields: 20-40%.
Example 71
[00453] N-(3,4-diftuoro-2-(2-fluoro-4-

methylphenylamino)phenyl)cyclopropanesulfonamide;

D_p

S
d’ NH H F
N@
F CH

20 [00454] Synthesized by General procedure D: "H-NMR (500 MHz, CDCL): § = 7.38-
7.36 (m, 1H), 7.06-7.03 (q, 1H), 6.92-6.90 (1H), 6.73-6.72 (d, 1H), 6.63 (s, 1H, br), 6.37-
6.33 (t, 1H), 5.54 (s, 1H, br), 2.42-2.39 (m, 1H), 2.25 (s, 3H), 1.14-1.11 (m, 2H), 0.94-0.90
(m, 2H); m/z = 355 [M-1].

3
F
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[00455] Where racemic mixtures of chiral compounds have been resolved into
separate enantiomers, the phrase “substantially free” of the epimer, as used herein, means an
enantiomeric excess of at least 90%.
Example 72
5 [00456] N-(3,4-difluoro-2-(2-fluoro-4-(1H-pyrazol-4-
yDphenylamino)phenyl)cyclopropane sulfonamide

To a solution of 2-fluoro-4-iodoaniline (11.40 g, 47 mmol) in 100 ml anhydrous
10 THF at 0 °C, 47 ml of a 1M solution of LHMDS in THF (47 mmol) was added dropwise.
The color of the solution turned dark purple. The solution was transferred via cannula to a
dropping funnel, and the solution (containing the amine free base) was added in small
portions to a solution of 2,3,4-trifluoronitrobenzene (8.321 g, 47.0 mmol) in anhydrous THF
(50 ml) at 0 °C. After completion of addition the mixture was stirred under argon at room
15 temperature for 15 hours. The volume of the solvent was reduced, followed by extraction
using ethyl acetate and brine. The organic layer was dried over sodium sulfate, the solvent
was removed, and the obtained dark oil was purified by flash chromatography (EtOAc /
hexane 1:5, Rg= 0.58) yielding the crude product, which became a brown solid upon drying
in vacuo (yield: 6.23 g, 33.6%). m/z =393 [M-1].
20 Step B: 5.6-Difluoro-N1-(2-fluoro-4-iodophenyl)benzene-1.2-diamine
NHp | F
L
(L,
F
To a solution of nitro-diarylamine (6.23 g, 15.8 mmol) in 300 ml ethanol was added

iron powder (13.74 g, 246 mmol) and ammonium chloride (13.59 g, 254 mmol) and the
mixture was heated with stirring at 100 °C oil bath temperature for 14 hours. It was filtered
25  and the residue washed two times with ethanol. The ethanol was removed in vacuo, and the
residue was extracted using ethyl acetate / 1M NaOH solution. During the extraction, more
precipitate was formed which was filtered and discarded. The combined organic layers were

washed with brine and dried over sodium sulfate. The solvent was removed, and the crude
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product was recrystallized from CHCl; / hexane (1:50). The product was obtained as brown
needles (2.094 g, 66%,). R¢= 0.44 (EtOAc / Hex 1:3). '"H-NMR (500 MHz, CDCl;): § =
7.40-7.38 (dd, 14, J=11.3 Hz, J = 1.5 Hz). 7.25-7.23 (d, 1H, J = 8.5 Hz), 6.97-6.92 (q, 1H,
J=9Hz), 6.51-6.48 (m, 1H), 6.24-6.21 (t, 1H, J=9 Hz), 5.3 (5, 1H, NH, br), 3.80 (s, 2H,
5 NH,, br); LRMS (ESI): m/z = 365 [M+H]".
Step C: N-(3.4-difluoro-2-(2-flucro-4-iodophenylamino)phenyl)cyclopropane

A_p
o g F
Aot
F r
F

According to the general procedure A, 5,6-difluoro-N1-(2-fluoro-4-

sulfonamide:

10 iodophenyl)benzene-1,2-diamine was reacted with cyclopropanesulfonyl chloride to obtain
the desired product. (500 MHz, CDCls): § = 7.38-7.37 (d, 1H), 7.35-7.34 (m, 1H), 7.27-7.26
(m, 1H), 7.20-7.0 (q, 1H), 6.68 (s, 1H, br), 6.15-6.12 (g, 1H), 5.65 (s, 1H, br), 3.25-3.20 (m,
1H), 2.4-2.3 (m, 2H), 2.0-1.8 (m, 2H); m/z = 467 [M-1T".
Step D: N-(3.4-difluoro-2-(2-fluoro-4-(1H- ol-4-yl)phenylamino)phenyl
o” “NH

i
H F
F
F LN
General procedure C : 'H.NMR (500 MHz, CDCl3): 3 = 8.00-7.90 (m, 2H), 7.30-7.20 (m,

2H), 7.15-7.10 (m, 1H), 7.05-7.00 (m, 1H), 6.70-6.60 (m, 1H), 2.40-2.35 (m, 1H), 1.05-1.0
(m, 2H), 0.95-0.85 (m, 2H); miz = 407 [M-17.

15  cyclopropanesulfonamide:

A_p

S

-,

I2Z. 7
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Example 73
[00457] N-(3,4-difluoro-2-(2-fluoro-4-(1-methyl-1H-pyrazol-4-
yDphenylamino)phenyl) cyclopropanesulfonamide

5 Synthesized by General procedure C : "H-NMR (500 MHz, CDCL): 8 =7.95 (s, 1H), 7.75
(s, 1H), 7.30-7.20 (m, 2H), 7.15-7.10 (m, 1H), 7.05-7.00 (m, 1H), 6.70-6.60 (m, 1H), 3.95
(s, 3H), 2.40-2.35 (m, 1H), 1.05-1.0 (m, 2H), 0.95-0.85 (m, 2H); m/z = 421 [M-1]
Example 74
[00458] N-(3,4-difluoro-2-(2-fluoro-4-(1H-pyrazol-3-yl) phenylamino)phenyl)
10 cyclopropanesulfonamide

A_p
s/
0/’ NH H F
: :N
F | N\
F N~y
H

Synthesized by General procedure C : TH-NMR (500 MHz, CDCL): 8= 7.90 (s, 1H), 7.80
(s, 1H), 7.30-7.20 (m, 2H), 7.15-7.10 (m, 1H), 7.05-7.00 (m, 1H), 6.70-6.60 (m, 1H), 3.95
(s, 3H), 2.40-2.35 (m, 1H), 1,05-1.0 (m, 2H), 0.95-0.85 (m, 2H); m/z = 407 [M-1]"

15 Example 75
[00459] N-(3,4-difluoro-2-(2-fluoro-4-(pyridin-4-yl)phenylamino)phenyl)

cyclopropanesulfonamide

C;/S‘NH w F
i :N
F 2N
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Exanpl e 94 [00480] The conmpounds and conpositions
descri bed herein are useful for the 5 treatnent or
prophyl axi s of one or nore diseases including but not
limted to cancer, inflammatory bowel disease (IBD),
psoriasis and rheumatoid arthritis (RA). The conpounds
and conpositions described herein are also useful for
the once- or twice-daily oral treatnent or prophylaxis
of one or nore diseases including but not Iimted to
cancer, B3D, psoriasis and RA. 10 [00481]In vivo tests
of the conmpound of the structure bel ow (Conpound No.
1021 Byathdsiaa by Glrkabprada@n: "HINME SaNiizECI8B): &bosze.s1 (prpar ed

as desglibelid)9ret N)m, 18! A6 dBSE i RRds ssik, 1651 G, 63
exa"pk%ozs[)gn, %LW%@%’B%%(M,%WZ pk@pfed in nu/nu

mce

xame

5 [00460] N-(3,4-difluoro-2-(2-fluoro-4-(pyridin-3-yl)phenylamino)phenyl)

cyclopropanesulfonamide
Aﬁ,,o
O’ NH H F
N
@F%
F P

Synthesized by General procedure C : 'H-NMR (500 MHz, [D6]-DMSO): & = 9.45 (s, 1H),
8.91 (s, 1H), 8.54 (s, 1H), 8.07-8.06 (d, 1H), 7.76-7.70 (m, 2H), 7.46-7.34 (m, 2H), 7.34-
10 7.33 (d, 2H), 6.80-6.78 (m, 1H), 0.86-0.79 (m, 4H); m/z =418 [M-17.
Example 77
[00461] N-(2-(4-cyano-2-fluorophenylamino)-3,4-
difluorophenyl)cyclopropanesulfonamide

15 A suspension containing the aryl iodide (75.5 mg, 0.161 mmol), CuCN (46.6 mg, 0.520
mmol and Pd(OAc); (0.47 mg) in 1 ml anhydrous DMF was heated to 130 °C for 60 min. in
a microwave reactor. The mixture was extracted using brine / THF, and the organic
fractions were dried using Na;SQ,. Subsequent flash-column chromatography gave the
product as a dark red semi-solid (R¢= 0.42 (EtOAc/Hexanes 1:1). Yield: 15 %.

20  miz=366 [M-17].
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adm nistered orally for 14 days once tunors were
approximately 100 mmB in size. Tunor 15 growth

W0 pivob2Rion (TG ) was determ ned after 14 daysPOF/US2009/040538
treatnment as the reduction in the size of tunors in
treated groups versus vehicle controls. The tinme to
endpoint (TTE) was calculated as the tinme for the
tunor to reach the specified endpoint volume or the
| ast day of the study, whichever came first. Treatnent
out come was determ ned from percent tunor grow h del ay
(%GD), defined as the percent increase in nedian TTE
of treated versus 20 vehicle-treated control mce.
Animal s were al so nonitored for regression responses.
Level s of pERK in tunors and brain were determ ned by
West ern Exatp78aNd correl ated with plasma | evel s of

Cﬁrrpoumnno. N}'(QB&ﬂuﬁﬁfz-(s‘-t’ﬁzobiphteqyl-4- iy A num f
phann gggy etic study. nunber o
turmr?'rm epﬁgmmcgéogﬁ%\g u'gt é‘g with different doses and
dosi ng regi nens. Tre nt wwth 25 or 50 ng/ kg once
daily (QD) showed statdsyi galfy significant %4GD in
A375 mnel anoma tunors, ol on cancer tunors, and
A431 epidernoid tunors. t i ly significant TQ
was observed for oral dosing at nmg/ kg QD for these

The el Paare by .4*?%%@?“?-‘1‘%%&9‘%% G R L e
0 Aa7sRma Apras e A e Tae Ty R EAREE i no.
1021 & \eHL bp 2f32p0 @, Bhd &1 &% $04 1RG0 WaRr s Mk (-1
statisti cabople7%i gni fi cant %9GD (91%, it was not as

ef f ecjobsé® as NEI3Ldc@AB-MDFbiphedl4-Aimikoys, A @mbrbgudtyny TGD) or
50 110 kyKiGorépamsatBndga) - TW ce daily (BID) dosing was al so
nore effective than ,QD dosi ng as neasured by %d .
Dosing at 12.5 ng/k tD resulted in 79.5% T4
conpared to 51.7% f ord /fkg QD of Conpound no.

1021. Dosing at 25 ngl/ esulted in 110.1% TAd
conpared to 69.9% TQ F &g Q. A

phar macodynam c/ phar macol ci net study in Colo205

6\;‘ |n |0 g Eﬁ&éséﬁgj%ai JPJlédQJie % ! ‘ﬁ-%wﬁf(so@rﬁﬂfsﬂ& §.5Bd4 © 'I'fii)! #L UMDI'S
suggeg' |(£ll b()6§—g%{2&’%>1%'ﬁ9-_?48¥:@?)’ g@f’%ﬁmt )\l;vlﬂ)tﬁ5 @i Wted ONS
penot LT B 11 6B BT A R0 GO S614 BRedh:
i NAY b2-#3dm, 185 1. IR (2H), B.840.98 (mp Phienszsed® IMdbFor cel | growth
in vitro Exmghleisty vi vo. BRAF status deternines

sensi fobdéhit Y tNQ-GLOMb-BadoruBiphiyii-Almildy.3 d@adoRfheiyMPOUNd i N
anchop ages deRGRdaR growth but not

anchorage-1 ndependent growth or in xenografts.

Mai nt ai ni ng adequat K inhibition throughout the
dosing interval appeaf %t@ e nore inportant than peak
| evel s due to the gre N y cacy with nore frequent
dosi ng. Conpound no. avorabl e pk profile

F
in humans, with the praj ected apeutic dose, based
on xenograft results, of 20-40ng/day in humans. 20
Ex an B@thQided bf @0eABridcédnbic IHINMB IS 0NHA 202 5 = Tl 7166 (@i 2ot h
(G s(¥3s-Anehanager dependent.gh omlNsh.o, bbideog, 1Mas,
measured using Cell Titerd@ o reagent after 48 hr
treatnment with Conpound Re'#9dB21 of cells grown in
384-wel | plates. Anchorage- 25 independent growh
assays used MIS (nethanethi osul fonate) reagent after 7
days treatnent of cells grown in media containing
0. 15% agar ose or on non-binding plates (A431). Gowth
i nhi bition values PLO are shown in the table bel ow
Tunmor Cel |l Line BRAF status Anchorage- Dependent d 50
(nM sd) Anchorage-Independent G 50 (nM sd) A375
Mel anoma V60OE 67 12 68 34 Colo205 Col on V60OE 74
45 33 16 HT29 Col on V600E 70 12




Not determ ned A431 Epi dernoid Normal >10,000 65 19
Exanpl e 94B [00485] Anti - Tunor Xenograft Activity
wo-200a/1292m@/ Nnu m ce were i nplanted with A375 MePERORM09/040538
Co10205 Col on Tunor, A431 Epidernoid Tunor or HT-29
Col on Tunor cells, which were allowed to growto
100-200 5 MMB. Compound no. 1021 or vehicle was
adm ni stered orally (25ng/1cg, 50nmy/ kg or 100ny/ kgq),
once a day, for 14 days. Average tunor vol unes were
graphed for vehicle and treated groups and are shown
in Fig. 1. Exanple 94C 10 [00486] Tunor G owth
Inhibition (TA) 25 ng/ kg QD Tunor Growth Inhibition
for the groups treated with 25 ng/ kg Conpound no. 1021
were cal cul ated for the indicated tunor xenografts.
Tunor 6.8, E)| 3989 (s)HE i) o 7- s m ITBIR 5 13+1 2 TkmaltE), 0.bued.o¢ (gl 2EDf
once q,ngmdqsi ng for 14 days and cal cul at ed accordi ng
to: %Wd E:_ % ;X 1 - (treated tunDr vol unetut - tunor

vol uns"j ea mor vol unefi nal -
turmr[o""(g% \%t(?'é 'd%%mb'phﬁn “y 5 and Col0205

rep?eg'g‘f?f°P¥Fa3I')E¥é‘§P'TPf“6’h‘lf°Z”§ arate st udi es. Tunor
Xenograft % TG P vahue A375 Mel anoma 52-72** <0. 001
Co10205 Col on 70- 123*’531@0 OO& HT29 Col on 56 <0.001
A431 Epidernoid 67 <O. ARegressions noted during
course of experinent I @ 20 [00487] EDso in
Col 0205 Xenografts Mal anJ/ nu ¢ were inplanted with
Col 0205 tumor cells. After 10 daysFfani mals were

r ando Ainth@igkd byGeherahmxcedsrt @ €H-NMB FGEMHA2ECRE 6= THF3.37 (@ v,
t r eat egh-Mb ahapAQl7ios @xal), 660, 110685 59)6.50 K ah), Sd1@, B br),
Compoynd 46 1}392511 6RO &, AL LBERLGI Neti C

pararreterEs SRLe obtai ned fromdosing Balb/c mice with

25 rrg/ k
[00466] N-(3,4-diftluoro-2-(3-fluoro-4'-(methylsulfonamido)biphenyl-4-
ylamino)phenyl) cyclopropanesulfonamide
Aﬁ,,o
O, NH H F
N

F
F C O\‘s”

N
Synthesized by General procedure C : 'H-NMR (500 MHz, [D6}-DMSO): & = 9.39 (s, 1H,
15 br), 7.63-7.60 (m, 3H), 7.53-7.50 (d, 1H), 7.30-7.23 (m, 4H), 7.74-7.65 (m, 1H), 2.99 (s,
3H), 0.80-0.73 (m, 4H); m/z = 510 [M-1T".
Example 83
[00467] N-(3,4-difluoro-2-(2-fluoro-4-
methylphenylamino)phenyl)eyclopropanesulfonamide

” NH

@ .,
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25 Conpound no. 1021 and extrapol ati ng values for the

| ower dose groups and shown in the table below. G oup
wo20ipaz2eent Regi men Initial Tunor Vol unme (mBRCDEHS200%5040538

Tunmor Vol ume (mm % TA Cmax (11g/nlL ) Crain Tini'

AUC (11g- hr/m) Agent nmg/k ¢ 1 10 Vehicle -

18511.1 209317 4 - - -

Synthesized by General procedure C : '"H-NMR (500 MHz, CDCL): & = 7.38-7.36 (m, 1H),
7.06-7.03 (q, 1H), 6.92-6.90 (1H), 6.73-6.72 (d, 1H), 6.63 (s, 1H, br), 6.37-6.33 (t, 1H),
5.54 (s, 1H, br), 2.42-2.39 (m, 1H), 2.25 (s, 3H), 1.14-1.11 (m, 2H), 0.94-0.90 (m, 2H); m/z
=355 [M-17.

5 Example 84
[00468] 4'-(6-(cyclopropanesulfonamido)-2,3-difluorophenylamino)-3'-
fluorobiphenyl-3-carboxylic acid

A_p
O’/S‘NH W F
N

10  Synthesized by General procedure C : 'H-NMR (500 MHz, [D4]-MeOH): 5 = 8.21 (s, 1H),
7.93-7.91 (d, 1H), 7.73-7.72 (d, 1H), 7.47-1.43 (m, 2H), 7.33-7.31 (d, 2H), 7.15-7.12 (q,
1H), 6.71-6.68 (m, 1H), 2.51-2.46 (m, 1H), 0.94-0.93 (m, 2H), 0.88-0.87 (m, 2H); m/z =
499 [M-17. ‘

Example 85

15 [00469] N-(3,4-difluoro-2-(3-fluoro-3'-(methylsulfonamido)biphenyl-4-

ylamino)phenyl) cyclopropanesulfonamide

A

’)S‘NH

o
d
d H F
N
DU
F s’
[\
F 00

Synthesized by General procedure C ; 'H-NMR (500 MHz, [D4]-MeOH): § = 7.92 (s, 1H),
7.46-7.34 (m, 5H), 7.34-7.31 (d, 1H), 7.29-7.22 (m, 1H), 7.16-7.15 (q, 1H), 6.74-6.71 (m,

20 1H), 2.80 (s, 3H), 2.54-2.51 (m, 1H), 0.94-0.92 (m, 2H), 0.91-0.90 (m, 2H); m/z = 510 [M-
17.
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- 2 10 Paclitaxel 30 1849.8 113+9.6 104* - - - 3 10
Conpound No. 1021 2.5 184-19.8 118712 7 47* 0.99 0.003
WG289429%@0 S5 183.89.8 117510 4 48* 1.97 0. 006 BRAT/OSEHOL@H0538

10 185.111. 7

Example 86
[00470] N-(3,4-difluoro-2-(3-fluoro-2'-(methylsulfonamido)biphenyl-4-

ylamino)phenyl) cyclopropanesulfonamide

5  Synthesized by General procedure C : 'H-NMR (500 MHz, [D4}-MeOH): & = 7.50-7.49 (d,
1H), 7.40-7.32 (m, 4H), 7.29-7.28 (d, 1H), 7.26-7.10 (m, 2H), 6.73-6.71 (m, 1H), 2.80 (s,
3H), 2.51-2.49 (m, 1H), 0.94-0.92 (m, 2H), 0.91-0.90 (m, 2H); m/z= 510 [M-1].
Example 87
[00471] N-(3,4-diflaoro-2-(3-fluoro-4'-(trifluoromethoxy)biphenyl-4-
10  ylamino)phenyl) cyclopropanesulfonamide

A

4
4 NH

S,0
(o] H F
¢(" ®
F
F o CFs

Synthesized by General procedure C : 'H-NMR (500 MHz, [D4}-MeOH): § = 7.69-7.67 (d,
2H), 7.46-7.43 (d, 1H), 7.36-7.33 (m, 4H), 7.30-7.29 (q, 1H), 6.73-6.72 (m, 1H), 2.51-2.49
(m, 1H), 0.94-0.92 (m, 2H), 0.91-0.90 (m, 2H); m/z=501 [M-1].

15 Example 88
[00472] N-(3,4-Difluoro-2-(2-fluoro-4-iodophenylamino)phenyl)-2-

(methylamino) ethanesulfonamide

Synthesized by General procedure D. 'H NMR (300 MHz, CDCl3): 6 9.01 (br s, DO
20  exchangeable, 1H), 7.36 (dd, J=2.1 & 10.5 Hz, 1H), 7.27 (m, 1H), 7.17 (m, 1H), 7.03 (dd,
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104516 0 55* 3.94 0.012 22.0 6 10 25 185.111. 7
761+81 70* 9.85 0.029 55.0 *P<0.001 Exanpl e 94E

w0 o®483R3unmor Growm h I nhibition with A375 XenoRCHUSZ0%H040538
A375 Xenograft mce were adm ni stered Conpound no.
1021 50ny/ kg QD, 25ng/ kg BI D, 50nmg/ kg QD and 12. 5ny/ kg
BID. The %93 was cal cul ated and graphed and i s shown
in Fig. 2. Exanple 94F 10 [ 00489] Pl asma Concentrati ons
in Mce Female nu/nu mce were inplanted with A375
tunmor cells, which were allowed to grow to 100-200
mB. Conpound no. 1021 or vehicle was adm ni stered
orally once a day (QD) or twice a day (BID) (50ny,/kg
@, 25ng/ kg BID, 50nmg/kg QD and 12.5ng/ kg BID). Tunor
G owm h Inhibition was neasured at the end of once
dai | y sdass s uh,amn), d44 (spiay sxciasyehble ainpdsh ait, e€b.dl& ameaedi ng
to: Y. 45@1]1%) X31%0r3, 210 768 @385 1. PDH,0 LRhabiBl Nip, - t unor

vol umem t yehl cle treated tunor volune - tunor
vol une % /ml)132511706657 0 Cmax
(p-t effP4123. é‘( ‘b"‘%““ff (ftugro-indophenylaminophondly2-Gry g

5 (dimethylamino)ethylamino) ethanesulfonamide

|
/N\/\N/\/ﬁ\NH

&G

Synthesized by General procedure D. 'H NMR (300 MHz, CDCl3): 6 7.35 (m, 1H), 7.25 (m,
1H), 7.18 (d, 7= 8.7 Hz, 1H), 7.02 (dd, J= 8.7 & 18.0 Hz, 1H), 6.38 (m, 1H), 6.18 (dd, J =
8.7 & 17.1 Hz, 1H), 3.62 (t, /= 5.7 & 6.3 Hz, 2H), 3.35 (m, 2H), 3.26 (m, 2H), 3.26 (t,J=
10 5.7 & 6.6 Hz, 2H), 3.11 (t, J= 5.1 & 6.0 Hz, 2H), 2.85 (s, 6H).
Example 90
[00474] N-(3,4-difluoro-2-(2-fluoro-4-iodophenylamino)phenyl)-2-
(ethyl(methyl)amino) ethanesulfonamide

/\N/\/ ﬁ‘NH

15 Synthesized by General procedure D. 'H NMR (300 MHz, (CDCl; + D;0)): 8 7.39 (dd, /=
1.5 & 10.5 Hz, 1H), 7.31 (m, 2H), 7.07 (dd, /= 9.0 & 17.4 Hz, 1H), 6.30 (dt,J=2.4,9.0 &
17.4 Hz, 1H), 3.55 (t, /= 6.9 & 7.8 Hz, 2H), 3.38 (br t, J = 6.0 & 8.7 Hz, 2H), 3.05 (q, 2H),
2.69 (s, 3H), 1.31 (t, /= 7.2 Hz, 3H).

Example 91

20 [00475] N-(3,4-difluoro-2-(2-fluoro-4-iodophenylamino)phenyl)-2-(4-

methylpiperazin-1-yl) ethanesulfonamide
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1.24 0.03 0.49 Cmn Free Fraction (1g/nl) 0.117 2.48
0.059 0.986 Statistical Significance = Logrank test
wWE@INLe40©4G [ 00490] Mbuse Xenograft Tunors anBICT/US2009/040538
Inhibition of Brain MEK Activity Female nu/nu m ce
i mpl anted with Col0205 tunor cells were given a single
dose of vehicle or Conmpound no. 1021 at 2.5, 5, 10, or
25 ny/ kg. Conpound | evels were deternmined in 5 plasna
sanpl es and pERK | evel s were determned in tunor and
brain sanples collected at 2, 6, 12, and 24 hr
post - dose. The pERK |l evels from Wstern blots were
quantified using the LI-COR Odyssey, nornalized to
total ERK I evels and conpared to vehicle-treated
| evel s to determ ne % MEK i nhibition. MEK inhibition
I Nt UBYthesi2dd bydGeidraNprdcaire B 3C RMRD UMz )\TDFOY 6 A @id/2p1teh t he
corr emqﬂdhpgso@.ll aﬁm6€d@ocea&ﬁﬁiﬂzqn) 8o (0P QYRE 1110.

£cso g‘%ﬁ)il% R B AR RSP 2L PRn T

ECso & I5t0 nm A graph of plasnma concentration
(1 oy nl\/p agai nst pERK % inhibition is shown in Fig. 3.
Ex e np lkatzy Bidwagabactdity on of Speci fic Capsul es 15Exanpl e

95A [ 0048ddpBlozie size 1 hard gelatin capsul es were
pr epamg;}ﬂcontdg,;e%g;,gf@sw,% povvder bI end conposition in

t abl e ﬂlntﬁ'lol% and ?L%:i%lon o? re%entsé-gnnanb OV X e constltu:tlive? u( g 8
CorthodHf W“iofﬁf’bﬂ’ﬁﬁ% PrBIraY e 4a% “&é‘é‘?&ﬁsﬁ 88‘3 “H‘ZSP‘Z?F n,

and t fntorthe prast xespisior aedtot PSR (Rionfepay Nadisany V) fepye theivild typ¢ Spi r all
Jet Mminag MEX1€DNA. GAT-BIBK I wagrxpeisadie Bschertdhit ol gnd gardaliydi Ng

¢ hanb gisiudigelu@tiond SepRRREB affhitpiesin (Anaha PREERINGARL € 1 NgY;
an i nb&%&% NH%@E&ZQIeé%tsﬁglon&fﬁoQMﬁwg)NAQJvnﬁ%an

Bgfﬂ eUS%I 5 ('l?pﬁtateeB1<§%echn%(()r?g.'ry’l?lnsct a? qt{}av?cto%‘pg‘?ﬁ (ﬁova%ﬁ, xed

and s&‘t‘%sé‘h‘é(a P LA MW“H’B‘W"%’B‘P@@M@ Rffe@ to a
di f f usipoysed atd gii¢ddo hrhagmeitw FZhfnk/193% BpldMyelin basicheten 8RE) ni ng
M cr o@bsparéhaskd fioh GibéoBRL Rb@EIR, M3 SES TS aladdhe 5'iphisghe a #20

mesh %ﬁﬁ@%}) gﬁﬁ B8l éian kiz@neBE}tl\ﬁa[) ik sobeflh of A1t AGEr and

bl end | ose o i um and Sodi um Lauryl
SUPT AP PR PN EHPBTN < ISy ThReR SV SER.  atided

t o t hevfuwdpn Hpstete fng Gakrdlagig, @Wdé?"”/%ﬁﬂaﬂ% PrstEs VT he
powd e purdhdsedifioin BieBadififesgedA).-nr ough a rotating inpeller
m il (&rgdr o Daedndtidn cdddgmaid etedly:loaskunlstvet iRteddopnder and

ggr b Ie gl ﬂfmg@ mns@m@ls intb h,@m}%g &61%1&4%3@&,1@% gﬁlg ggagm .
th e? I’11 mNId\P El 1 Miib'l'? aﬂlﬁﬂﬁg .2 hter assay contal?ed Il ed
into &f é*‘“‘_’tm SR 2 “*‘?‘i’i’é‘e 256‘3’&%# %EP h&raepdfided
for i d!éqwqd ATE D bt [y 829 TheFheniwesy esntiallopmpgfed blne
Caps Ubdiionb. Five il Ohllutdd Bbrmbdd& werd Bilp@hsch 80O assSPRRONLALE 1
capsu b & e;lzngEgcktgl?(péHJ and M M’Ey) Jvere%eﬁrgéehlg IeJch welY%llom oun d

no., 1021
a pre-incubation for 30 minutes at ambient temperature. Ten pul of 2.5x substrate cocktail

(labeled and unlabeled ATP plus MBP) were then added, followed by incubation for 60
minutes at ambient temperature. Finally, 100 pl of 10% trichloroacetic acid (TCA) were

added and incubated for 30 minutes at room temperature to halt the reaction and precipitate
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1.0 0.4 10.0 4.2 Mcrocrystalline Cellul ose, NF

(Avi cel PH302) 222.2 92.6 213.2 88.8 Croscarnel |l ose
W@ aea24NF (Ac-Di Sol) 12.0 5.0 12.0 5.0 Sodi ur@T/EHS2009/040538

Sulfate, NF 2.4 1.0 2.4 1.0 Magnesium Stearate, NF 2.4

1.0 2.4 1.0 Total' 240.0 100.0 240.0 100.0 Blue Size 1

Hard Gelatin Capsule Shell 1 1 'Target fill weight

adj ust ed based on actual potency of blend. 5

[ 00493] Typi cal batch formula for a 10,000 batch of 1

ng capsules were as follows: Batch Fornmul a Conponents

Quantity per batch (g) (for 10,000 units) Conpound no.

1021 10.0

radiolabeled protein products. Reaction products were harvested on glass fiber 96 well
filter plates prewetted with water and 1% pyrophosphate. The filter plate was then washed
5 times with water. Water was displaced by absolute ethanol and the plate was allowed to
air dry for 30 minutes at room temperature. A back seal was applied manually and 40 pl of
5  scintillation cocktail were dispensed to each well. A top seal was applied and the plate was
counted in the TopCount for two seconds per well.
[00478] For certain experiments a truncated version of MEK that requires activation
by Rafkinase were used.
Example 93
10 [00479] Generation of EC50 Data
Effects of compounds in the cell were determined by Western blotting for phosphorylated
ERK. MDA-MB-231 breast cancer cells were plated in a 48 well plate at 20,000 cells per
well and grown in a 37° humidified CO, incubator. The following day, the growth media
(DMEM + 10% fetal bovine serum) was removed and replaced with starve media (DMEM
15  +0.1% fetal bovine serum). Cells were incubated in the starve media for sixteen hours and
then treated with a range of compound concentrations for thirty minutes. After incubation
with compound, cells were stimulated with 100ng/ml EGF for five minutes. The cells were
then lysed and analyzed by Western blot using a monoclonal antibody raised to
phosphorylated ERK. The signal was amplified using a secondary antibody conjugated to a
20  near -IR dye and detected on a Licor Odyssey scanner. The intensity of signal was
quantitated and this data was used to generate dose response curves and EC50 calculations.
Legend: A, ECsp = <2.0nM; B, ECsy = 2.0-15nM; C, ECs5o = 15nM-100nM;
D, ECs¢ > 100nM, ICsp < 20uM; F, ECso > 100aM, ICsp > 20pM

Compound Activity
Number Structure M
[s]
~J
T ¥
1000 NH A
F '
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Wa 2000412928ul f at e,

M erocrystalline Cellul ose, NF (Avicel PH302) 2222
Croscarnel | ose Sodium NF (Ac-Di Sol) 120.0 Sodi um
NF 24.0 Magnesi um St earat e,
Total Fill Weighe 2400 Blue Size 1 Hard Celatin
Capsul e Shell 10,000 'Target fill weight adjusted
based on actual potency of blend. [00494] Typi cal batch
formula for a 10,000 batch of 10 ng capsul es were as
foll ows: Batch Formnmul a Conponents Quantity per batch

NECRUSIN09/040538

(g) (for 10,000 units) Conpound no.
M crocrystalline Cellul ose,

NF (Avice

1021 100.0
PH302) 2132
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15 blended with the m Il ed powder blend. The powder
blend is filled into size 1 capsules. The 10 ny

W@ 2p8ted6 are banded for identification. [00498AIE82009/040538
conposition of the capsules is shown in the table
bel ow. Conponent 1 ng capsule 10 ng capsule ng/unit
% ng/ unit % Conpound no. 1022 1.0 0.4 10.0 4.2
M crocrystalline Cellul ose, NF (Avicel PH302) 222.2
92.6 213.2 88.8 Croscarnel |l ose Sodi um NF (Ac-Di Sol)
12.0 5.0 12.0 5.0 Sodium Lauryl Sulfate, NF 2.4 1.0
2.4 1.0 Magnesium Stearate, NF 2.4 1.0 2.4 1.0 Totar
240.0 100.0 240.0

Compound Activity
Number Structure M

.

Q/ \NH
1007 " c
F

!
E

o/ \NH
1008 NH i C
F

1009 i C

1010 A

él &

// NH F
1012 NH, B
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100.0 Blue Size 1 Hard Celatin Capsule Shell 11 In
vivo Activity in Humans Exanple 96

WO 0®49MAem ni stration of the capsul es descri bRCI/U82009/040538
exanpl e 95A in Human Cancer Patients. Human cancer
patients were adm nistered a single dose of the 1 ng
or 10 ng 5 capsul e conposition described above in
exanpl e 95A. For a 2ng dose, patients were given 2 X
| mg capsules; for a 4ng dose, patients were given 4 X
| g capsules; for a 6ng dose, patients were given 6 X
| my capsules; for a 10ng dose, patients were given 1 X
10ng capsule; for a 20ng dose, patients were given 2 X
10ng capsul es. [00498] The concentration-tine profiles
were nonitored and are shown in Fig. 4 and 10 in the
tabl e bel oWcopim[(ng) D ay T. (hr) G agdy L) Cm
(ng/ mL) AUCQaNmmber [( nghr / nStuetidelCT (nglir /mM) 2 1 2.0
0.111 0.0378 0.700 N&\_38 2.0 0.202 Q.0756

aw
1013 0 NH B
F
AN
1014 0 "": [ c
H
F
1015 o D
@L","@
I
0/\
NH
1016 NH ? c
F
V/ N
1017 Nm(fj\ B
F I
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NA 2.07 4 1 1.5 0.292 0.134 2.26 NA 35 1.0 0.544

0.310 NA 5.12 10 35 NA 1.57 1.01 NA 14.3 20 35 NA 3.28
WQ2M9/1242429. 5 Exanpl e 97: Admi ni st rat i onPCOIRINONEH0538

No. 2021 in Human Cancer Patients [00499] Advanced Human

cancer patients were adm ni stered Conmpound No. 2021 at

doses of 2 ng, 4 ng, 6 ng, 10 ng 20 ng, 30 ng and 40

ng once daily (QD) as follows: Cohort Dose Level

(rmg/ subj ect /day) # Patients Enrolled 1

Compound Activity
Number Structure pM
HO
HO
1018 S// 4
. ~
(Racemic) O,/ NH F A
NH
F |
F
OH
HO
!0
1019 O// \NH . A

(Racemic) o NH ©\
F

i
1020 =0
(Racemic) \NH F A
F. NH@\
F 1
F
OH
HO.
O
4
1021 /] \NH ¢ A

(S isomer) o
—~0., i NH@\
F |
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2624336341055 2046 3033740 15
[ 00500] Patients were suffering froma variety of
W@ 200082946 such as ovarian, adrenal, col orect al POF/US2009/040538
rectal . [00501] Typi cal PK characteristics (T., C.,
C 241", AUQO. 24h, and t1/2) of the patients were
nmoni tored and recorded (standard deviation in
par ent heses) and are shown in the table bel ow Dose
(rmg/ subject/da y) Day NT . (hr) C. Gginil4 Czthr
(ag/ mL)

Compound Activity
Number Structure uM
OH
HO H
o}
4
1022 /2 B
isomer o N &
® ) —~0. NH@
F I
®R igoi::ler) h B
H F
F. NH\@\
F i
E
HO.
1024 o==5=0 B
(S isomer)

1025 _0 H f B
F !
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AUCo- uhr (nghr/mVL) tin (hr) 2 35 3 1.33 (21.7) 0.0504
(49.2) 0'0093 8 (82.8) 0.0313 (41.1) 0.517 (61.2)

WQA2®9/129%26 7) 1.98 _(23.8)__ 11.4 (38.8) 14.9 (BCPORN009/040538
13.2 (42,2) 4 2.2 3 1.50 (33.3) 0.105 1.41.0) 0.203
(.16.6) 6 35 2. 22 2 3

Compound Activity
Number Structure rM

o-""
1026 A

1027 AW - A
F 1
F
;5) |
0
/,/
1028 o7 A

1029 ¥ o)
N,
F i:\:
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33 1.67 (6211 1.67 Q4.6)__ 2'17 (35.3) 0.0369
(45.4) 10  0.218 (16.5) 0.0405 _09.71_ 2.00

WO ¢@®9/129246 13. 9 (28.2) 20  0.435 (35.6) 0. 101PCBBSBY9/040538
4.88 (34.2) 13.6 (43.3) 30 Q2 >33 3 2 2'17 135.3" 2.00

Compound Activity
Number Structure pM

1030 C
F 1
1031 F A
aeas!
F 1

Legend: A, ECs = < 2.0 nM; B, ECsp = 2.0-15 nM; C, ECsp = 15 nM-100 nM;
D, ECs0 =100 nM — 200 nM; E, ECso > 200nM; ND = not yet determined
MDA pERK
ELISA ECs

Ao
O*S/\NH w F
0497618 ¢[N E
F
F LN
& o
>s?
o N
NH K F
0497620 ¢[ \©\E\ E
F N
| N
i Y

CPD # Structure

IZ 2~
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0.540 (83.61 0.909 0.164 (53,6) 0.151 6.36 (61.6) 10.1

30.8 (96.9) 40 10.5 T,..=tinme to maxi num
wek@sneo2d¢odncentrati on; C. = maxi mum pl asnma PCT/US2009/040538

concentration; C24hr = plasnma concentration 24 hours

after dosing; AUC area under curve and hs = half life.

10050210ne patient was dosed at 60 ng/day and showed

good absorption and a hi gher AUC than 40 ng dose. 5

[ 00503] Patients with stable disease states were

observed, for exanple see below Cohort Primary Tunor

# Courses Response Cohort 2 (4 ng/day) Ovarian 10

St abl e Di sease Cohort 3 (6 ng/day) Adrenal 6 Stable

Di sease Colorectal 11 Stabl e Di sease Cohort 6 (30

ng/ day) Rect al

0497654 D
R
N-yf
H

0497688

0497689

m@
T,

0497692 ,;,(\ “ E
w
e,

0499266

0499267
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4 Stable D sease Exanpl e 98: Adm nistration
Conpound No. 2021 in Hunan Cancer Patients

WO 0@802pAclvanced Hurman cancer patients (sufferPErUS2009040538
a variety of cancers) are adm nistered Conpound
No. 2021 at doses of 60ngy, 80ngy, 100ny, 150ngy, 200ng,
10 300ng, 400ng and 500ng once daily (QD) as foll ows:
Cohort Dose Level (ng/subject/day) 1 60 2 80 3 100 4
150 5 200 6 300 7 400 8 500 WO
2009/ 129246PCT/ US2009/ 040538 [ 00505] Pati ents are
assessed for adverse reactions, clinical state and the
i ke, and typical PI( characteristics (Tm", C.,
C241., AUCO.?241if and ' 150 are nonitored and recorded.
Exanpl e 99: Adm nistration Conmpound No. 2021 in Human

Cancer Patfients [ 00508] AdvanceﬂfHunan Clancer
patients (suffer|ng,g (dm a variety of cancergs) are
adm ni st erjed Cbnpound 021 at dosles of 30y, 40ny,
50ny, 75y, ¥*Bny, 15 @‘ and 250N twice daily
(BID) as folloms Coho ib*e el |(ng/ subjlect)
Nurmber of |Doses/ Ppay Tofal Dose~¢mg/ sjubject/day) 1 30
EL
H
N
0499271 E
:F :F ?
N5
(o]
=0
b
0530701 [:i:I: \[:i:l\ D
A .0
O"“nu o F
0530716 ¢[N 0 ND
H
F N
: (s
NH H F
0530717 N ND
0
F OCF,
Oser®
“NH n F
0561599 Hﬁi::]/ [::]:N\I:i:l\ o
F |
F
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2 60 2 40 2 80 3 50 2 100 4 75 2 150 5 100 2 200 6 150
200 2 2 300 400 7

wWar@oazeessed f or

the |ike,
C24hr ,

and typi cal

,8 250 2 500

adverse reactions,
PK characteristics (Tmax,
AUCO- 24hr and tr,i) are nonitored and recorded.
10 Preparation of Exenplary Capsul es

[ 00507] Pati ents

clinical

BCHUS20891040538
Cnax,

Exanpl e 100
[ 00508] Fifteen size 0 Swedi sh Orange capsul es were
prepared as descri bed bel ow,

0561608

MeOQOC

Q NH |, F

N

AN N\@\

::F I
F

0620926

MeOOC

i,

F

0620927

0621002 HN

0621016 HN

0621026 N

l\ J/ “NH b F
0621029 N N\©\
F |
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containing a conposition in 50 ng strength of Conpound
No. 1021 of structure: HO OH ,o0 15 Procedure: A)
weawe/12d2k6 mat eri al s through a No. 40 nesh si evRCT/B$2009/040538
Conbi ne Conmpound No. 1021, SLS, and - 1/2 of the
Prosolv 90 HD and blend. C) Add the remaining quantity
of Prosolv 90 HD and blend. 20 D) Add the
Croscarnel | ose Sodi um and bl end. E) Add the Magnesi um
Stearate and bl end. F) Encapsulate into Size 0 Swedi sh
Orange capsules at a target fill weight of 275 ny.
[ 00509] The conposition of the capsules is shown bel ow
Conmponent 50 ng capsule ng/unit % ww) Conpound no.
1021, Mcronized 50.00 18.18 Sodi um Lauryl Sulfate
12.00 4.36 Prosolv 90 HD 196.50 71.45 Croscannel | ose
Sodi um 13.[75 500 Magnes Stearate]. 2.75 1.00 Tot al

275.00 100.00 Size O S/\gl\ HOr?nge Capsul e Shel |
N N

0621030 o ND

N

F 1

In vivo Biological Activi
Example 94
[00480] The compounds and compositions described herein are useful for the
5 treatment or prophylaxis of one or more diseases including but not limited to cancer,
inflammatory bowel disease (IBD), psoriasis and rheumatoid arthritis (RA). The compounds
and compositions described herein are also useful for the once- or twice-daily oral treatment
or prophylaxis of one or more diseases including but not limited to cancer, IBD, psoriasis
and RA.
10 [00481) In vivo tests of the compound of the structure below (Compound No. 1021 in
the table shown in example 93 above, prepared as described herein), are described in this
H OH
o)
o"S\NH F

hol

F i

example: F

[00482] Human tumors were implanted in nu/nu mice. Compound no. 1021 was

administered orally for 14 days once tumors were approximately 100 mm? in size. Tumor

15  growth inhibition (TGI) was determined after 14 days of treatment as the reduction in the
size of tumors in treated groups versus vehicle controls. The time to endpoint (TTE) was
calculated as the time for the tumor to reach the specified endpoint volume or the last day of
the study, whichever came first. Treatment outcome was determined from percent tumor
growth delay (%TGD), defined as the percent increase in median TTE of treated versus

20  vehicle-treated control mice. Animals were also monitored for regression responses.
Levels of pERK in tumors and brain were determined by Western blots and correlated with
plasma levels of Compound no. 1021 for the pharmacodynamic/pharmacokinetic study. A
number of tumor models were evaluated with different doses and dosing regimens.
Treatment with 25 or 50 mg/kg once daily (QD) showed statistically significant %TGD in
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| Exanple 101 [00510]Size 0 Swedi sh Orange capsul es
were prepared as described in exanple 100, 5

W@ warning a conposition in 20 ng strength of PAODRONECH0538
No. 1021, with the conposition shown bel ow. Conponent
20 ng capsule ng/unit Yo(w w) 18.18 Conpound No.
1021, Mcronized 20.00 Sodium Lauryl Sulfate 4.80
4.36 Prosolv 90 HD 78.60 71.45 Croscarnel |l ose Sodi um
5.50 5.00 Magnesium Stearate 1.10 1.00 Total 110,00
100.00 Size 0O Swedi sh Orange Capsule Shell 1 Exanple
102 10051115292 Size 0 Swedi sh Orange capsul es were
prepared as described below, to containing a
conmposition in 20 ng strength of Conmpound no. 1021,
with the conposition shown bel ow. Conponent 20 ngy
Caps UlAZTS melanoma tumors, Colo205 colon cancer tumors, and A431 epidermoid tumors.

Statistically significant TGI was observed for oral dosing at 25 mg/kg QD for these tumor
models as well as in HT29 colon cancer tumors. The effect of different dosing regimens
was evaluated in A375 xenografts. Although 100 mg/kg Compound no. 1021 given orally
5 once every two days showed statistically significant %TGD (91%), it was not as effective as

QD treatments at 25 mg/kg (143% TGD) or 50 mg/kg (233% TGD). Twice daily (BID)
dosing was also more effective than QD dosing as measured by %TGI. Dosing at 12.5
mg/kg BID resulted in 79.5% TGI compared to 51.7% for 25 mg/kg QD of Compound no.
1021. Dosing at 25 mg/kg BID resulted in 110.1% TGI compared to 69.9% TGI for 50

10 mgkgQD. A pharmacodynamic/pharmacokinetic study in Colo205 xenografts show
inhibition of pERK formation in tumors while minimal inhibition was observed in brain
suggesting potent anti-tumor activity with limited CNS penetration.
[00483] Compound no. 1021 is a potent inhibitor of MEK1/2 that suppresses tumor
cell growth in vitro and in vivo. BRAF status determines sensitivity to growth inhibition by

15  the compound in anchorage-dependent growth but not anchorage-independent growth or in
xenografts. Maintaining adequate MEK inhibition throughout the dosing interval appears to
be more important than peak levels due to the greater efficacy with more frequent dosing.
Compound no. 1021 has a favorable pk profile in humans, with the projected therapeutic
dose, based on xenograft results, of 20-40mg/day in humans.

20

Example 94A

{00484] Inhibition of Cancer Cell Growth (Glsp)
Anchorage-dependent growth inhibition was measured using CellTiterGlo reagent after 48
hr treatment with Compound No. 1021 of cells grown in 384-well plates. Anchorage-

25  independent growth assays used MTS (methanethiosulfonate) reagent after 7 days treatment
of cells grown in media containing 0.15% agarose or on non-binding plates (A431). Growth
inhibition values (Glsp) are shown in the table below.

Tumor Cell Line | BRAF | Anchorage-Dependent | Anchorage-Independent
status Glsp (0M =+ 5d) Glso (nM + sd)
A375 Melanoma | V600E 67+12 68 + 34
Colo205 Colon | V600E 74 £45 33+16
HT29 Colon V600E 70+ 12 Not determined
A431 Epidermoid | Normal >10,000 6519
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ng/unit Vo(w w) 4.17 Conpound no. 1021, M cronized

20.00 Mcrocrystalline Cellulose Avicel PH302 426. 40
w@2008322®scar nel | ose Sodi um 24. 00 5. 00 Sodi unPCEUS2009/040538

Sulfate 4.80 1.00 SUBSTI TUTE SHEET ( RULE 26)

Conmponent 20 ng capsule ng/unit % ww) Magnesium

Stearate 4.80 1.00 Total 480 100 Swedish orange

opaque hard gelatin , capsule (Size 00) 1 Exenplary

Bat ch Fomula for 20 ng capsules: Batch Formula

Conmponents _ Anount per batch (g) (for 10,000 units)

Conpound no. 1021

Example 94B
[00485] Anti-Tumor Xenograft Activity

Female nu/nu mice were implanted with A375 Melanoma, Colo205 Colon Tumor, A431
Epidermoid Tumor or HT-29 Colon Tumor cells, which were allowed to grow to 100-200

5 mm®. Compound no. 1021 or vehicle was administered orally (25mg/kg, 50mg/kg or
100mg/kg), once a day, for 14 days. Average tumor volumes were graphed for vehicle and
treated groups and are shown in Fig. 1.

Example 94C
10 [00486] Tumor Growth Inhibition (TGI) 25 mg/kg QD
Tumor Growth Inhibition for the groups treated with 25 mg/kg Compound no. 1021 were
calculated for the indicated tumor xenografts. Tumor Growth Inhibition was measured at the
end of once daily dosing for 14 days and calculated according to:

%TGI = 100 x 1 - (treated tumor volumeg, — tumor volume;nitial)

15 (vehicle treated tumor volumegn, — tumor volumeiyiia)
The range for A375 and Colo205 represent values from 2 separate studies.
Tumor Xenograft % TGI P value
A375 Melanoma 52-72%* <0.001
Col0205 Colon 70-123** <0.001
HT29 Colon 56 <0.001
A431 Epidermoid 67 <0.001

**Regressions noted during course of experiment

Example 94D
20 [00487] EDs in Colo205 Xenografts

Male nu/nu mice were implanted with Colo205 tumor cells. After 10 days animals were
randomized by tumor size (range 126-256 mm®) and treated with paclitaxel (IV, QODx5),
vehicle or Compound no. 1021 (PO, QDx14).
Pharmacokinetic parameters were obtained from dosing Balb/c mice with 25 mg/kg

25  Compound no. 1021 and extrapolating values for the lower dose groups and shown in the

table below.
Treatment Regimen ,}.I:; ?)lr %?n:)f % Crax Chin AUC
Group| n Volume | Volume | TGI (hg/mL | (ug/mL (He-
Agent mg/k {(mm®) (mm?) ) ) hr/mL)
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200 M crocrystallinc Cellul ose, NF (Avicel P11302)
4,264 Croscarnellc se Sodium NF 240 Sodi um Lauryl
w@ibareds NF 48 Magnesi um St earate, NF 48 Tot aPCHUSHO/040538
Swedi sh orange opaque hard gelatin capsule (Size 00)
10, 000 5Procedure: A) M x Conpound No. 1021 and a
portion of the Mcrocrystalline Cellul ose and screen
t hrough a #20 mesh screen into a bl ender and bl end.
B) Screen the remaining Mcrocrystalline Cellul ose
through a #20 nmesh screen, add to materials in bl ender
and blend. 10 C) Screen the Croscarnel |l ose Sodi um and
Sodi um Lauryl Sulfate through a #20 nesh, add to
materials in blender and bl end. D) Pass the powder

bl end through a mll. E) Charge the material back into
t he bl 4 cont]i tjaoB3hiehd. [F) _Sclreen |t he
I\/Bgngqi :i}(srjre‘%?lpnr t o fhlgér%ﬁ'l a4#20 nelsh screen end
wi t I i1 Fadishee PO 4B LIPS HIL L it o siza—06

Swed? shlby ange capsyl @#98Exanpf(=§7*103’ﬂ9 1098, 163C and
103 12] 2 Pilece 44 [es7sane arie e/d g ejtoher
of 1?/\}’) g(? @‘%}'ﬂmdpq’% %%PQ(‘FI Ked é% hﬂ?i\\ i 03{{0% t ::ni ning a
compesi|té pA*i'ff! 20 10 1§5t1?1énglf’“§*181 sﬁonpeundom 1021.
SUBSTHTUT SHEET*gRﬁIq?Zﬁ Procegure Dssof ve
Compdund® No. 1021 *and Hyprloftet] od¥ Ac?gfalt Bucctfat e
(or PVPP<$M0! Copovi done, or HPMC) in a suitable vol une

of solvent such as acetone. B) Spray dry solution
from St epeshiheoksn @ suitable spray drier. 5 C) Bl end

the \g\g r cq{ljmg%hevqﬂmm%e@ﬁ@ ot h the Avicel
P1130 roscanne se S S ate,
and’ eS| M Sf eAr a mm‘% nq‘Léda g a gk%ﬂé H’E?gr oéh St ep
(O %%R PLBPY B e the tahe B °@f9{ét“’eadp%aa'1°%a§d s HPBdedur e
B FlgA) Hot nelt extrude Conmpound No. 1021 and

Hypronel | ose Acetate Succinate (or PVP, or to
Copovi dongamgle4sfHPMC) using a screw extruder. Col | ect

anqo O?L,Js,]t he r&ga;ggm mBIB)enco' lect and mll the

extru tefrom he coIIected
from g‘im@l “’Wefeﬁg’f etflmf-"fe 3“5’?1’ w%’a}ggvg%? Y ose
Sodi uiio-2 GH?PB%F%I’IOZ‘SU‘F‘F‘%RV@S a"%lﬁﬂ“ﬁ‘é@‘”@t’@%f’r"é‘t (@D)or

D) Entagsdsy @D (SBhede QD.2ngrke BIDSPmyk@RD pnd i 25me/igg RIR)GTupors| zed
t WO pPiGRER InGiGis Whs@Basurch Bt 1Hd Efa 3B hckEghilyldodn@ for 14 TlyCanCQIMES | T 1 ON

of 11 hg..&aR%Yl s is shown bel ow. Conponent 20 ng

capsu l'e "2':&;1 ur 1'85 x 1 - (treated tumor volumeg, — tumor volume;pia)
(vehicle treated tumor volumegn, — tumor volumeiyia)
AUC (pg-hr/ml) 132.5 1117.0166.5 | 78.0
Couax (g/ml) 238 (102 119 |78
Coin (ug/mD 006 11.24 1003 10.49
Chmin Free Fraction 0.117 | 2.48 [ 0.059 | 0.986
(ng/ml)

Statistical Significance = Logrank test
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20.00 %ww) 4.17 Conpound No. 1021 Hypr onel | ose
Acetate Sucei nate 80.00 16.67 Avicel P11302.. 346.40

wQq 2009122®sear nel | ose Sodi um 24. 00 5. 00 Sodi unPCEUR2009/040538
Sul fate 4.80 1.00 Magnesium Stearate 4.80 1.00 Tot al
480. 00 100.00 Capsule 1 [005141Eg 103B - The
conposition of the capsules is shown bel ow. Conponent
20 ng capsule ng/unit Yo(ww Conmpound No. 1021 20.00
4.17 PVP 80.00 16.67

Example 94G
[00490] Mouse Xenograft Tumors and Inhibition of Brain MEK Activity
Female nu/nu mice implanted with Colo205 tumor cells were given a single dose of vehicle
or Compound no. 1021 at 2.5, 5, 10, or 25 mg/kg. Compound levels were determined in
5 plasma samples and pERK levels were determined in tumor and brain samples collected at

2, 6, 12, and 24 hr post-dose. The pERK levels from Western blots were quantified using
the LI-COR Odyssey, normalized to total ERK levels and compared to vehicle-treated
levels to determine % MEK inhibition. MEK inhibition in tumor or brain for each mouse
was graphed with the corresponding plasma concentration of Compound no. 1021 in the

10  animal. Non-linear regression gave an ECsy of 73nM for MEK inhibition in tumors. The
brain ECsp was >5000 nM.
A graph of plasma concentration (log nM) against pERK % inhibition is shown in Fig. 3.

Exemplary Preparation of Specific Capsules

15 Example 95A
[00491] Blue size 1 hard gelatin capsules were prepared containing a dry powder

blend composition in 1 mg and 10 mg strengths of Compound no. 1021 (see table shown in
example 93 above) of structure:
u
;.i;‘" n{)\
L
20  Compound no. 1021 was prepared as described herein, and then micronized using a fluid
energy mill (Spiral Jet Mill, electronically grounded, with a grinding chamber diameter of
50mm; a 50°. 4 x 0.8mm nozzle ring; an injector nozzle diameter of 0.8mm and injector
nozzle distance of 3mm).. Compound no. 1021 and a portion of the microcrystalline
cellulose were mixed and screened through a #20 mesh screen and added to a diffusion-
25  tumble blender (V-blender). The remaining Microcrystalline Cellulose was screened
through a #20 mesh screen, added to the materials in the blender and blended. The
Croscarmellose Sodium and Sodium Laury] Sulfate were screened through a #20 mesh
screen, added to the materials in the blender and blended. The powder blend was passed

through a rotating impeller milt (Quadro CoMil) and added back to the blender and
30  blending continued. The Magnesium Stearate was screened through a #20 mesh screen and
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Avi cel P11302 346.40 72.17 Croscarnell o se Sodi um

24.00 5.00 Sodium Lauryl Sulfate 4.80 1.00 Magnesi um
wEe@anzmdes 4. 80 1. 00 Total 480.00 100. 00 Capsul BCT/LS2009/040538

[ 00515] Eg 103C - The conposition of the capsules is

shown bel ow. | Conponent 20 ng capsul e I SUBSTI TUTE

SHEET ( RULE 26) ng/unit % w w Conmpound No. 1021

20.00 4.17 Copovi done 80.00 16.67 Avicel PH302 346. 40

72.17 Croscarnel | ose Sodi um 24.00 5. 00 Sodi um Lauryl

Sul fate 4. 80

blended with the milled powder blend. The powder blend was filled into size 1 capsules.
The 10 mg capsules were banded for identification.

[00492] The composition of the capsules is shown in the table below:
1 mg capsule 10 mg capsule
Component mg/unit| % |mg/unit] %

Compound no. 1021 1.0 04 10.0 42
Microcrystalline Cellulose, NF (Avicel
PH302) 222.2 926 | 213.2 | 888
g(r);))scaxmellose Sodium, NF (Ac-Di- 12.0 5.0 12.0 50
Sodium Lauryl Sulfate, NF 2.4 1.0 2.4 1.0
Magnesium Stearate, NF 2.4 1.0 2.4 1.0
Total® 240.0 100.0 | 240.0 | 100.0
Blue Size 1 Hard Gelatin Capsule Shell 1 1

Target fill weight adjusted based on actual potency of blend.
5 [00493] Typical batch formula for a 10,000 batch of 1 mg capsules were as follows:

Quantity per batch (g)
Batch Formula Components (for 10,000 units)
Compound no. 1021 10.0
Microcrystalline Cellulose, NF (Avicel 2999
PH302)

Crosc;a;glellose Sodium, NF (Ac-Di- 120.0
Sodium Lauryl Sulfate, NF 24.0
Magnesium Stearate, NF 24.0

Total Fill Weight® 2400

Blue Size 1 Hard Gelatin Capsule Shell 10,000

*Target fill weight adjusted based on actual potency of blend.
[00494)] Typical batch formula for a 10,000 batch of 10 mg capsules were as follows:
Quantity per batch (g)
Batch Formula Components (for 10,000 units)
Compound no. 1021 100.0
Microcrystalline Cellulose, NF (Avicel 2132
PH302)

Croscsa;lr;!ellose Sodium, NF (Ac-Di- 120.0
Sodium Lauryl Sulfate, NF 24.0
Magnesium Stearate, NF 24.0

Total Fill Weight® 2400

Blue ssﬁf,; b1 Hard Gelatin Capsule 10,000

*Target fill weight adjusted based on actual potency of blend.
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1. 00 Magnesium Stearate 4,80 1.00 Total 480.00 100.00
Capsule 1 [00516] Eg 10313 - The conposition of the

W@ apsnteds i s shown bel ow Conponent 20 ng capsBCBEUS2009/040538
ng/unit % w w) Conmpound No. 1021 20.00 4.17 HPMC 80. 00
16. 67 Avicel PH302 346.40 72.17 Croscarnel | ose Sodi um
24.00 5.00 Sodium Lauryl Sulfate 4.80 1.00 Magnesi um
Stearate 4.80 1.00 Total 480.00 100.00 Capsul e

Example 95B
[00495] Blue size 1 hard gelatin capsules are prepared containing a dry powder blend

composition in 1 mg and 10 mg strengths of Compound no. 1022 (see table shown in

HO  OH
;,o

,,S( “NH F

o H

example 93 above) of structure: F . Compound No. 1022 is prepared as
5  described herein, and micronized using a fluid energy mill (Spiral Jet Mill, electronically

grounded, with a grinding chamber diameter of 50mm; a 50°. 4 x 0.8mm nozzie ring; an
injector nozzle diameter of 0.8mm and injector nozzle distance of 3mmy).. Compound No.
1022 and a portion of the microcrystalline cellulose are mixed, screened through a #20 mesh
screen and added to a diffusion-tumble blender (V-blender). The remaining Microcrystalline

10 Cellulose is screened through a #20 mesh screen, added to the materials in the blender and
blended. The Croscarmellose Sodium and Sodium Lauryl Sulfate are screened through a
#20 mesh screen, added to the materials in the blender and blended, The powder blend is
passed through a rotating impeller mill (Quadro CoMil), added back to the blender and
blending continued. The Magnesium Stearate is screened through a #20 mesh screen and

15  blended with the milled powder blend. The powder blend is filled into size 1 capsules. The

10 mg capsules are banded for identification.

[00496] The composition of the capsules is shown in the table below:
1 mg capsule 10 mg capsule
C t

omponen mg/unit| % |mgunit] %
Compound no. 1022 1.0 0.4 10.0 4.2
Microcrystalline Cellulose, NF (Avicel
PH302) 2222 926 | 213.2 | 838.8
g(l;i))scmnellose Sodium, NF (Ac-Di- 12.0 5.0 12.0 50
Sodium Lauryl Sulfate, NF 2.4 1.0 2.4 1.0
Magnesium Stearate, NF 2.4 1.0 2.4 1.0
Total® 240.0 100.0 | 240.0 | 100.0
Blue Size 1 Hard Gelatin Capsule Shell 1 1

Page 216 of 230



1 Exanples 104A, 104B, 104C and 104D [00517] 2 Piece
capsul es are prepared via either of two procedures, as
waele®entfaedd 5 bel ow, containing a conposition iPCBE0S2999/040538

strength of Conpound No. 1021. Procedure A A)

Di ssol ve Conpound No. 1021 and Hypmmel | ose Acetate
Succi nate (or PVP, or Copovidone, or HPMC) in a

sui tabl e volunme of solvent such as acetone. B) Spray
dry solution fromStep (A) in a suitable spray drier.
10 ©) Blend the powder collected fromStep (B) with
the Avicel P11302, Croscarnellose Sodi um Sodi um
Lauryl Sul fate, and Magnesi um Stearate. D) Encapsul ate
Blend fromStep (C) into suitably sized two piece
capsul es. Procedure B A) Hot nelt extrude
Conpoumngbe ARivityiDBuma@nd Hypr onel | ose Acet ate Succi nate
(or PVP, fhmdeds COpovi done, or HPMC) using a screw
extru ect and..m |l the extr

Col | eg Tnd mTrEhe e P UGAr b?%mexamg" s ,&Smcff} Bl e

t he pOHEET BB TR YFaS ‘ﬂ“gf"@?)"‘ {8 d°§ﬁ/|°fﬂi‘f 1004 cel

P11 30 2apsulEeqypesiipntestribed o veSpraimple P S ASILH 2matiopeangticpts wesigivingt e,
and M3 x Shezapsudeb; @or a 4mg dose, P)ienEnacgd e xad ngcaiBil@rfat a fugaipse. St ep
(O i RhtntsMare kB ¥ 10 kapfds; foM¥A0rkk ARG RatiGB PELIERS1 x 1BRBSTI TUTE
SHEET cgpﬁ,}glfg 26 o \p%geqtgg qggupgggoogl 040538

[Sgg\?n:’l]- %05?10 concen 8%0 rr%(? elssvtlrreong)mo tEIaICSﬁSnIS llgo/(?n\/\lll\?\l)

Codﬁomtﬁ‘ﬂ'ébel"?(OZl 50 OO 10. 42 var onel I ose Acetate
Succi nat|e€0%3Q,,00 Tad . | 25CAyi cellrP]l1302Ca46. ANV, B3

Cr oscar nefERdse—sdit) yr{tsalop Cymhh | B L AEAAL 5| £ at e

4.80 1.(06 IVnggebIMII StEsd at &4sq0P 1, QU Totabgy

4 1 1.5 0.292 0.134 2.26 NA

35 1.0 0.544 0.310 NA 5.12
10 35 NA 1.57 1.01 NA 14.3
20 35 NA 3.28 2.19 NA 29.5

Example 97: Administration Compound No.2021 in Human Cancer Patients

[00499] Advanced Human cancer patients were administered Compound No.2021 at
doses of 2 mg, 4 mg, 6 mg, 10 mg, 20 mg, 30 mg and 40 mg once daily (QD) as follows:

#
Cohort Dose Level Patients

(mg/subject /day) Enrolled
2
4
6
10
20
30
40

15 [00500] Patients were suffering from a variety of cancers, such as ovarian, adrenal,

colorectal or rectal.
[00501] Typical PK characteristics (Tmax, Cunax» Co4r, AUCo241-and ty) of the patients

were monitored and recorded (standard deviation in parentheses) and are shown in the table

~|v b |WIN =
WWiH [ WiW W

below:
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480. 00 100.0 Capsule 1 [O00519]Eg 104B - The

conposition of the capsules is shown bel ow. Conponent
wGmg2eapsul e ng/unit Vo(w w) Conpound no. 1BRIUSHOIYOH0538

10. 42 PVP 150. 00 31.25 Avicel P11302 246.40 51.33

Croscarnel |l ose Sodi um 24. 00 5.00 Sodi um Lauryl Sulfate

4.80 1.00 Magnesium Stearate 4.80 1.00 Total 480.00

100. 00 Capsul e 1005201Eg 104C - The conposition of

t he capsules is shown bel ow. Conponent 50 ng capsul e

Dose T C Cunr AUCp24nr tin
i Day N Tmx  Cma ohr/

(mg/su)l,?ect/da ay (r) (ng/mL) (ugm (p,gL) 'm (br)
) ;s 3 133 00504 °'°g93 0517 114
QL) @92) gy (612 (88

. > 5 150 0105 00313 139 )
(333) (4.0) (4L1) (@27 (0.992)

p 5 3 167 0203 00369 198 132
(693) (166) (45.4) (238)  (42.2)

167 0218 00405  2.00 3.9

10 222 3 (346) (165) (497)  (294)  (28.9)
217 0435 0.101 488 36

20 22 3 353) (356) (688) (342)  (433)
217 0540 0.164 636 308

30 22 3 353 (836) (53.6)  (686)  (969)
20 >33 2 200 0909 0151 101 10.5

Tmax = time to maximum plasma concentration; Cpzx = maximum plasma concentration;

Caane = plasma concentration 24 hours after dosing; AUC area under curve and ty; = half life.

[00502}) One patient was dosed at 60 mg/day and showed good absorption and a
higher AUC than 40 mg dose.
5 [00503) Patients with stable disease states were observed, for example see below:
Cohort Primary Tumor # Courses Response
Cohort 2 (4 mg/day) Ovarian 10 Stable Disease
Cohort 3 (6 mg/day) Adrenal 6 Stable Disease
Colorectal 11 Stable Disease

Cohort 6 (30 Rectal 4 Stable Disease
mg/day)

Example 98: Administration Compound No.2021 in Human Cancer Patients

[00504] Advanced Human cancer patients (suffering from a variety of cancers) are
administered Compound No.2021 at doses of 60mg, 80mg, 100mg, 150mg, 200mg,
10 300mg, 400mg and 500mg once daily (QD) as follows:

Dose Level
{mg/subject/day)
60
80
100
150
200
300
400
500

Cohort

|~ | BN =
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ng/unit 670(w w) Conpound no. 1021 50. 00 10.42

Copovi done 150.00 31.25 Avicel P11302 246.40 51. 33
w@e@sazmael | ose Sodi um 24. 00 5. 00 Sodi um Laur yPCBUBF089/¢40538

4.80 1.00 Magnesium Stearate 4.80 1.00 Total 480.00

100.00 Capsule 1 5 [00521]Eg 104D - The conposition

of the capsules is shown bel ow. Conponent 50

capsule ng/unit Yo(w w) Conpound no. 1021 50,00 10, 42

HPMC 150. 00 31. 25

[00505] Patients are assessed for adverse reactions, clinical state and the like, and
typical PK characteristics (Tmaxs Cmaxs Co4try AUCo.241 and ty,) are monitored and recorded.

Example 99: Administration Compound No.2021 in Human Cancer Patients
5 [00506] Advanced Human cancer patients (suffering from a variety of cancers) are

administered Compound No.2021 at doses of 30mg, 40mg, 50mg, 75mg, 100mg, 150mg,
200mg and 250mg twice daily (BID) as follows:

Cohort Dose Level Number of Total Dose
(mg/subject) Doses/Day (mg/subject/day)

1 30 2 60

2 40 2 80

3 50 2 100
4 75 2 150
5 100 2 200
6 150 2 300
7 200 2 400
8 250 2 500

[00507] Patients are assessed for adverse reactions, clinical state and the like, and

typical PK characteristics (Tmax, Cmax, Co4tr, AUCo.24nr and ty;) are monitored and recorded.
10
Preparation of Exemplary Capsules
Example 100
[00508] Fifteen size 0 Swedish Orange capsules were prepared as described below,
containing a composition in 50 mg strength of Compound No. 1021 of structure:

HO, H
[; £:°

o NH r

<%0,

Procedure:
A) Pass all materials through a No. 40 mesh sieve.
B) Combine Compound No. 1021, SLS, and ~ 1/2 of the Prosolv 90 HD and blend.
C) Add the remaining quantity of Prosolv 90 HD and blend.
20 D) Add the Croscarmellose Sodium and blend.
E) Add the Magnesium Stearate and blend.
F) Encapsulate into Size 0 Swedish Orange capsules at a target fill weight of 275 mg.

15
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Avi cel PH302 246.40 51.33 Croscarnel | ose Sodi um 24. 00

5. 00 Sodium Lauryl Sulfate 4.80 1.00 Magnhesi um
we@anza2es 4. 80 1. 00 SUBSTI TUTE SHEET (RULE 26BCT/1S2009/040538

Total Capsule 480.00 ow Exanpl es 105A,

105B, 105C, 10511 105E and 105F [00522]2 Piece

capsul es are prepared as described bel ow, containing a

conmposition in 50 ng strength of Conmpound No, 1021. 5

A) Hot nelt extrude Conpound No. 1021 and Cel ueire

44/ 14 (or Pol oxarner or Polyrethylene Gycol) using a

screw extruder. Collect and m || the extrudate. B)

Col [08%?] and Thei compasitien & she eapeles & shqadbrlstiep (A) © Bl end

t he powder ' EG 400

(or CrenophdrCempmeRo| ysor bate, or 10 D)

[ O H 111 I!\i. :%‘wl,\ H
Encapsul at e R pee Rgﬁ?@zgdn::/:%%o@ .ng‘l'j% Y si zed

two piece ¢ A 5231 Eg—105 Fhe osi tion
of t ﬁe caps up Lauggh Sulfate) o1 oo 12.00 36

Prosclv 90 HD 196.50 | 71.45

Croscarmellose Sodium 13.75 5.00

Magnesium Stearate 2.75 1.00

Total 275.00 | 100.00

Size 0 Swedish Orange Capsule 1

Shell

Example 101

[00510] Size 0 Swedish Orange capsules were prepared as described in example 100,

5 containing a composition in 20 mg strength of Compound No. 1021, with the composition

shown below:

20 mg capsule
Compornent - g/uni% Yolwiv)
Compound No. 1021, Micronized 20.00 | 18.18
Sodium Lauryl Sulfate 4.80 4,36
Prosolv 90 HD 78.60 71.45
Croscarmellose Sodium 5.50 5.00
Magnesium Stearate 1.10 1.00
Total 110,00 | 100.00
Size 0 Swedish Orange Capsule 1
Shell

Example 102

[00511} 5292 Size 0 Swedish Orange capsules were prepared as described below,

10  containing a composition in 20 mg strength of Compound no. 1021, with the composition

shown below:
Component 20 mg capsule
mg/unit | % (w/w)

Compound no. 1021, Micrenized 20.00 4.17
Microcrystalline Cellulose

Avicel PH302 42640 | 88.83
Croscarmellose Sodium 24.00 3.00
Sodium Lauryl Sulfate 4.80 1.00

SUBSTITUTE SHEET (RULE 26)



Conmponent 50 ng capsule ng/unit Yo(w w) Conpound no.
1021 50.00 625 CGelucire 44/14 675.00 84.38 PEG 400

w0 2000022488 Total 800.00 . 100.00 Capsul e [ POBRE30BY040538
105B - The conposition of the capsules is shown bel ow
Conmponent 50 ng capsule ng/unit 50.00 ' Yo(ww) 6.25
Conpound no. 1021 Pol oxaner 675.00 84. 38 PEG 400
75.00 9. 38 Total 800.00

Component 20 mg capsule
mg/unit | Yo(w/w

Magnesinm Stearate 4.80 1.00

Total 480 100

Swedish orange opaque hard gelatin 1

capsule (Size 00)

Exemplary Baich Formula for 20 mg capsules:

Batch Formula Components A'?fz:';:}%egob:;:g)(g)
Compound no. 1021 200
Microcrystalline Cellulose, NF 4264
(Avicel PH302) ’
Croscarmellese Sodium, NF 240
Sodium Lauryl Sulfate, NF 48
Magnesium Stearate, NF 48
Total 4,800
Swedish orange opaque hard gelatin 10,000
capsule (Size 00) ’

5  Procedure:

A) Mix Compound No. 1021 and a portion of the Microcrystalline Cellulose and screen
through a #20 mesh screen into a blender and blend.
B) Screen the temaining Microcrystalline Cellulose through a #20 mesh screen, add to
materials in blender and blend.
10 C)Screen the Croscarmeltose Sodium and Sodium Lauryl Sulfate through a # 20 mesh, add
to materials in blender and blend.
D) Pass the powder blend through a mill.
E) Charge the material back into the blender and continue to blend.
F) Screen the Magnesium Stearate through a #20 mesh screen and blend with milled powder
15 blend.
@) Fill into size 00, Swedish orange capsules.

Examples 103A, 103B, 103C and 103D
[00512] 2 Piece capsules are prepared via either of two procedures, as described

20 below, containing a composition in 20 mg strength of Compound No. 1021.

SUBSTITUTE SHEET (RULE 26)



100. 00 Capsul e [ 00525] Eg 105C - The conposition of

the capsules is shown bel ow. Conponent 50 ngy capsul e
waorgdoangd246/o( W w) Conmpound no. 1021 50. 00 6. 25 PCT/US2009/040538

Pol yet hyl ene @ ycol 675.00 84.38 PEG 400 75.00 9. 38

Total 800.00 100.00 _Capsule [ 00526] Eg 105D - The

conposition of the capsules is shown bel ow

Component 50 ng capsule | | SUBSTI TUTE SHEET ( RULE

26) Conmpound no. 1021 50.00 6.25 Gelucire 44/ 14

675. 00 84. 38

Procedure A
A) Dissolve Compound No. 1021 and Hypromellose Acetate Succinate (or PVP, or
Copovidone, or HPMC) in a suitable volume of solvent such as acetone.
B) Spray dry solution from Step (A) in a suitable spray drier.

5 () Blend the powder collected from Step (B) with the Avicel PH302, Croscarmellose
Sodium, Sodium Lauryl Sulfate, and Magnesium Stearate,
D) Encapsulate Blend from Step (C) into suitably sized two piece capsules.
Procedure B
A) Hot melt extrude Compound No. 1021 and Hypromellose Acetate Succinate (or PVP, or

10 Copovidone, or HPMC) using a serew extruder. Collect and mill the extrudate.
B) Collect and mill the extrudate from Step (A)
() Blend the powder collected from Step (B) with the Avicel PH302, Croscarmellose
Sodium, Sodium Lauryl Sulfate, and Mg Stearate.
D) Encapsulate Blend from Step (C) into suitably sized two piece capsules.

15 [00513] Eg 103A - The composition of the capsules is shown below:

20 mg capsule
Component mg/unit | %(w/w)
Compound No. 1021 20.00 4.17
Hypromellose Acetate Succinate 80.00 | 16.67
Avicel PH302 34640 | 72.17
Croscarmellose Sodium 24.00 5.00
Sodium Lauryl Sulfate 4.80 1.00
Magnesium Stearate 4.30 1.00
Total 480.00 [ 100.00
Capsule 1

[00514) Eg 103B - The composition of the capsules is shown below:

20 mg capsule
Component mg/uni% Yo(wiw
Compound No. 1021 20.00 4.17
PVP 80.00 | 16.67
Avicel PH302 34640 7217
Croscarmellose Sodium 24.00 5.00
Sodium Lauryl Sulfate 4.80 1.00
Magnegium Stearate 4.80 1.00
Total 480.00 |  100.00)
Capsule |

[00515] Eg 103C - The composition of the capsules is shown below:

| Component | 20 mg capsule |

SUBSTITUTE SHEET (RULE 26)



Crenophor 75.00 9. 38 Tot al
1005271Eg 105E -

wa bawn242eé ow. Conponent 50 ng capsul e

Compound no.

Capsul e

800. 00 100. 00 Capsul e
The conposition of the capsules is

ng/ uni t PCT/0820091)40538
1021 50.00 6.25 Celueire 44/14 675.00

84. 38 Pol ysorbate 75.00 9.38 Tot al
[ 00528] Eg 105F - The conposition of the
capsul es is shown bel ow. Conponent 50 ng capsul e

800. 00 100. 00

ng/unit Vo(w w) Conpound no. 1021 50. 00

i5

Procedure B

mg/unit | Yo(w/w
Compound No. 1021 20.00 417
Copovidone 80.00 16.67
Avicel PH302 34640 7217
Croscarmellose Sodium 24.00 5.00
Sodium Lauryl Sulfate 4.80 1.00
Magnesium Stearate 4,80 1.00
Total 480.00 | 100.00
Capsule 1
Eg 103D - The composition of the capsules is shown below:
20 mg capsule
Component mg/umit | Ye(wiw)
Compound No. 1021 20.00 4.17
HPMC 0.00 16.67
Avieel PH302 346.40 7217
Croscarmellose Sodium 24.00 5.00
Sodium Lauryl Sulfate 4.80 1.00
Magnesium Stearate 4.80 1.00
Total 480.00 |  100.00
Capsule 1

Examples 104A, 1048, 104C and 104D

1

2 Picce capsules are prepared via either of two procedures, as described

Sodium, Sodium Lauryl Sulfate, and Mg Stearate.

B) Spray dry solution from Step (A) in a suitable spray drier.
C) Blend the powder collected from Step (B) with the Avicel PH302, Croscarmellose

Sodium, Sodium Lauryl Sulfate, and Magnesium Stearate.

SUBSTITUTE SHEET (RULE 26)

below, containing a composition in 50 mg strength of Compound No. 1021.
Procedure 4
A) Dissolve Compound No. 1021 and Hypromellose Acetate Succinate (or PVP, or

Copovidone, or HPMC) in a suitable volume of solvent such as acetone.

D) Encapsulate Blend from Step (C) into suitably sized two piece capsules.

Copovidone, or HPMC) using a screw extruder. Collect and mill the extrudate.
B) Collect and mill the extrudate from Step (A)
() Blend the powder collected from Step (B) with the Avice] PH302, Croscarmellose

D) Encapsulate Blend from Step (C) into suitably sized two piece capsules.

A) Hot melt extrude Compound No. 1021 and Hypromellose Acetate Succinate (or PVP, or



6.25 Gelueire 44/14 675.00 84.38 Vit E TPGS 75.00 9. 38
Total. 800.00 100.00 Capsule 1 Exanple 106:
woe@eabazté on St udi es 5 [ 00529] Capsul es cont ai NnPEMUS2009/040538
Compound No. 1021 were prepared as described in the
above exanples (95A. and 95B). The foll ow ng
di ssol ution data was obtai ned using the USP<711>
nmet hod for dissolution. Tine (mlIl) , % Rel ease
(WRSD) Ing form10ng form 15 78(8.3) 80(7.3) 30
82(7.1) 87(9.2) 45 82 (6.7) 92 (9.6) 60 88 (6.3) 92
(7.2) 70 86 (5.7) 95 (5.4) CLAI M

[00518] Eg 104A - The composition of the capsules is shown below:

50 mg capsule
Component ng/ “;i% Yolwiw)
Compound no. 1021 50.00 10.42
Hypromellose Acetate Succinate 150.00 31.25
Avicel PH302 246.40 51.33
Croscarmellose Sodium 24.00 5.00
Sodium Lauryl Sulfate 4.80 1.00
Magnesium Stearate 4.80 1.00
Total 480.00 |  100.00
Capsule |

[00519] Eg 104B - The composition of the capsules is shown below:

50 mg capsule
Component mg/unil | Yo(wiw)
Compound no. 1021 50.00 | 1042
PVP 15000 | 31.25
Avicel PH302 246.40 51.33
Croscarmellose Sodium 24.00 5.00
Sodium Lauryl Sulfate 4.80 1.00
Magnesium Stearate 4.80 1.00
Total 480.00 ] 100.00
Capsule L

{00520] Eg 104C - The composition of the capsules is shown below:

50 mg capsule
Component mg/uni% Yo(wiw)
Compound no. 1021 50.00 10.42
Copovidone 15000 31.25
Avicel PH302 246.40 51.33
Croscarmellose Sodium 24.00 5.00
Sodium Lauryl Sulfate 4.80 1.00
Magnesium Stearate 4.80 1,00
Totel 480.00 [ 100.00)
Capsule 1

5 [00521] Eg 104D - The composition of the capsules is shown below:

50 mg capsule
Component mg/unit | % (w/w)
Compound no. 1021 50.00 10,42
HPMC 150.00 31.25
Avicel PH302 246 .40 51.33
Croscarmellose Sodium 24,00 5.00
Sodium Lauryl Sulfate 4,80 1.00
Magnesium Stearate 4.80 1.00

SUBSTITUTE SHEET (RULE 26)



WHAT IS CLAIMED | S 1. A pharnmaceuti cal
conposition conprising: 5i) from about 20ng to about
wGodng20ic a conpound of structure: HO OH or a PCT/US2009/040538
pharmaceutically acceptable salt thereof; and ii) a
pharmaceutically acceptable carrier or vehicle.
2. The pharmaceutical conposition of claiml,
conprising: i) fromabout 20ng to about 100ngy of a
conmpound of structure: HO CH O a, NH MO 10For a
pharmaceutical |y acceptable salt thereof. 3. The
pharmaceutical conposition of claiml, wherein the
pharmaceut i cllbyl accept able carrigr 480:00y e NORP®R i s
m crocrystal | cemulcel | ul ose. 4. The phar aceut i cal
conposi tion of claim1, wherein the pharnaceutically

acceptahl e carrjer Qor o [ ¢ sdc_. lLicified
rnicrocr 31 ! phar maceut i cal

conyoesel]i on DPiecs kapbules dre pﬂeﬁhreﬁ:l faﬁdeﬁoﬁbdﬁlbélﬁw aorttarihemtcomposition

The RGP CARoRBBOLP L on of claim 1, further

CONM)iHBt Mgk exeude SangonmNoO R 1asdAeluciry 4451ddor Prbotasner oy |

| f ; i t ,
har REUYETUoY B ASTTY SRvst Catesioh B WP e ¢ e
contE) Solldcnind intl 2Gacdutafreh Bep@d) oral ly. 8. The

e e T e e

af t eiolysatriendr Vit EAPGON of the conposition to a fasted

bj . h har . 0 f claim

B\ Epigpite e P ST B ARy aFSTRE RS
hour[905a3]ter Egmﬁzhr”s’ftercanpoamn@fthtmsulﬁ@nﬁ@ynbwm to a
fasted subjeg '
conpri si ng: |toﬁp@mtabout 2%to ah 50%-5y—4ei ght  of
a conmpound of—s ) g

phar maceut i c kL3 Qs
about 70%to thhqlﬁl“i dcdutical |y
accept abl e ciPE(ﬁé‘}O or_vehicle 11| Th® ph83kadeuti cal
conposi tion ¢ffot erein t|h8908har980Ghti cal |y
accept abl e cqEnisey or vehicle congrises|

m cr stal |i o LiReeuti cal
conﬂg@%i on %ﬁ‘f&%? (%Ef%ﬂ\?ﬂ% O%t%gapsu-gg? l‘r%)]ar naceutically
acceptable carrier or vehicle congriseesc capshle C| T i ed

m croeryst al IFH%P‘E’&IPH ul ose. 13. THengahalmaesgli cal
conposi ti on §TokjoardRob2] WNET el n tihepm ¢rgesy$tal line
cel lul ose i s{pfi@ALadout 80% T 0 abqug7sgpYo pyzgWei ght of
t he conposi t IPRGage?d- The phar maceyrthE@ [canpogi tion of

claim 10, fuff & COMPT TSI g T ONT gy i's
about 6% by croscannertose [sodru about
0.1%to about—%m—g‘ht—mﬁm te; and

f roni0ERsjut OELZBY6 t Theadgutitich.of the taysulmms ghown bedgnesi um
Stearate. P Rt O ittt =Nt | NQ
cancer or an{iCehpcaeirat ory di sease, ..fg‘“ﬁ"

adm ni sterin EY:
20ng to abou C ®2l4ay 200f :5Q\Qpnmn§r35n

structure: mth)’réﬁ?rGllfPOhhar nmaceutli 675|0¢ v 34-38e tabl e
e

m about

salt thereof JPE&400The pethod of cllari®hg 9 ein the
conpound i s &delni stered once dai lly8008% | P t hod of
claim 15, wheEaiswethe conpound of i s _adiini st éred

tw Cﬁos?é} . Eg I%H? Sﬂe!&&p%si%ﬁ%ﬁe éall?s esEisgh below:
30 mg capsule

mg/unit | Y%(wiw)
SUBSTITUTE SHEET (RULE 26)

Component




18. The nmethod of claim 15, wherein for the treatnent

of rheumatoid arthritis or nultiple sclerosis. 19. The
woredobagbead cl ai m 15, wherein for the treat nentPOf/US2009/040538

cancer, 20. The nethod of claim 19, wherein the cancer

IS breast cancer, lung cancer, small cell 5 |lung

cancer, prostate cancer, colon cancer, col orectal

cancer, liver cancer, ovarian cancer, pancreatic

cancer, renal cancer, stonmach cancer, brain cancer,

CNS cancer, nelanoma, |eukem a, nyeloid | eukem a,

glioblastoma, follicular |ynphaon pre-B acute

| eukeni a, cheamomdnyiptocytic B- Il edfd8 a6t

mesot hel i onpGelucire 44/14 21, The net H380bLE $#438i n 19,

further conpcieméphg adni ni st ering|af5.00east-3®dnp

addi ti onal I®gancer therapy. 22. |Tie0hetlfB bf cl aim

21, wherein[eakgk addi tional cancer thetapy ik

radi ati on tTEF%EY"ﬁBﬁTNEK nase i.nhi bitor therapy,

chd§iBer aphg 08T germPosop e eoctart’sﬁéso‘fﬁl,”%%%trexate,

bi ol ogi cal | Ters, Ol &g ¢ nhtion

t her eof . Compong. A kit for treaknlif@wsypi ect

havi ng cancef—or—an T ammat or y [OkE@as$ 6,26 0fPr i si ng:

15i) froma ny?g%ﬂi%%}abuutﬂﬁﬂrég%% a;QQ ound of
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Lot

50 mg capsule
Component gghmi% 05:) i)
Compound no. 1021 50.00 6.25
Gelucire 44/14 675.00 | 84.38
Vit E TPGS 75.00 9.38
Total 800.00 | 100.00
Capsule 1

Example 106: Dissolution Studies
5 [00529] Capsules containing Compound No. 1021 were prepared as described in the
above cxamples (95A and 95B). The following dissolution data vas obtained using the

USP<711> method for dissolution.

Time % Release (%RSD)
(min) | Imgform | 10mg form
5 | 78(83) 80 (7.3)
30 | 82(1.) §7(9.2)
35 | 82(67) 92 (9.6)
60 | 88(63) %2 (7.2)
70 | 86(57) 9 (54)
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CLAIMS
WHAT IS CLAIMED IS:

1. A pharmaceutical composition comprising:

5 i) from about 20mg to about 500mg of a compound of structure:
HO OH

»

&N

I/O
g F
MeO N@\
F {
F or a pharmaceutically acceptable salt thereof; and
ii) a pharmaceutically acceptable carsier or vehicle.
2. The pharmaceutical composition of claim 1, comprising:

i) from about 20mg to about 100mg of a compound of structure:

HO  OH
;SS,,O
¢ NH w F
MeO N\@\
i :F I
10 F or a pharmaceutically acceptable salt thereof,

3. The pharmaceutical composition of claim 1, wherein the pharmaceutically
acceptable carrier or vehicle is microcrystalline cellulose.
4, The pharmaceutical composition of claim 1, wherein the phanmaceutically
acceptable carrier or vehicle is silicified microcrystalline cellulose.
15 5. The pharmaceutical composition of claim 1, in the form of a tablet, a capsule, a gel
cap, a caplet, a pellet, or a bead.
6. The pharmaceutical composition of claim 1, further comprising: croscarmellose
sodium; sodivm laury! sulfate; and magnesium stearate.
7. The pharmaceutical composition of claim 1, wherein the the composition is
20 administered orally.
8. The pharmaceutical composition of claim 1, wherein Ty of the compound is
achieved between 0.5 hour and 5 hours after administration of the composition to a

fasted subject.
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9. The pharmaceutical composition of claim 1, wherein Trax of the compound is
achieved about 2 hours after administration of the composition to a fasted subject.
10. A pharmaceutical composition comprising:

i) from about 2% to about 30% by weight of a compound of structure:
HO  OH

\;2,0

O”S‘NH F
MeO. H\Q
F i
F , or a pharmaceutically acceptable salt thereof; and

ii) from about 70% to about 98% by weight of a pharmaceutically acceptable cartier
or vehicle.

11. The pharmaceutical composition of claim 10, wherein the pharmacentically
acceptable carrier or vehicle comprises microcrystalline cellulose.

12. The pharmaceutical composition of claim 10, wherein the pharmaceutically
acoeptable cartier or vehicle comprises silicified microcrystalline cellulose.

13. The pharmaceutical composition of claim 11, wherein the microcrystalline ceflulose
is from about 80% to about 95% by weight of the composition.

14. The pharmaceutical composition of claim 10, further comprising: from about 1% te
about 6% by weight croscarmellose sodium; from about 0.1% to about 5% by
weight sodiurn lauryl sulfate; and from about 0.25% to about 1.5% by weight
magnesium slearate,

15. A method for treating or preventing cancer or an inflammatory disease, comprising
administering to a subject in need thereof from about 20mg to about 500mg per day

of a compound of structure:

HC OH
¢
O’ NH H F
MeQ N@\
i :F 1
F , or a pharmaceutically acceptable salt thercof.

16. The method of claim 15, wherein the compound is administered once daily.

17. The method of claim 15, wherein the compound of is administered twice daily.
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18. The method of claim 15, wherein for the treatment of rtheumaroid arthritis or
multiple sclerosis.

19. The method of claim 15, wherein for the treatment of cancer.

20. The method of ¢claim 19, wherein the cancer is breast cancer, lung cancer, small cell

5 lung cancer, prostate cancer, colon cancer, colorectal cancer, liver cancer, ovarian
cancer, pancreaic cancer, renal cancer, stomach cancer, brain cancer, CNS cancer,
melanoma, leukemia, myeloid leukemia, glicblastoma, follicular lymphona, pre-B
acute leukemia, chronic lymphocytic B-leukemia or mesothelioma.

21. The method of claim 19, further comprising administering at least one additional

10 cancer therapy.

22. The method of claim 21, wherein said additional cancer therapy is radiation therapy,
non-MEK kinase inhibitor therapy, chemotherapy, surgery, Glucocorticoid,
methotrexate, biological response modifiers, or any combination thereof.

23,  AKit for treating a subject having cancer or an inflammatory disease, comprising:

15 i) from about 20mg to about 500mg cf a compound of structure:
HO  OH

\Q,p

SN F

H
MeO. N \©\
i F |

F , or a pharmaceutically acceptable salt thereof, and
i) instructions for administration of the compound or a pharmaceutically acceptable

salt thereof to a subject to treat cancer or an inflammatory disease.
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