COVPCSI TI ONS AND METHODS FOR PREPARI NG AND USI NG SAME CROSS- REFERENCE

[ 00011 This application clainms the benefit of U S. Provisional Application
No. 61/044,886, 5 Sled April 14, 2008, U.S. Provisional Ap | i cati on No.

61/ 159, 778WORPYH2%ME ch 12, 2009, and PCT Application N&CT 3¥B/ 71392
filed 28-1ul-2008; each of which is incorporated herein by reference inits
entirety. BACKGROUND OF THE I NVENTION to [ 00021 Oncogenes - genes that
contribute to the production of cancers -- are generally nutated forns of
cettain normal cellular genes ("proto-oncogenes”). Oncogenes often encode
abnormal versions of signal pathway conponents, such as receptor tyrosine
ki nases, serine-threonine kinases, or downstream signaling nol ecules. The
central downstream signaling nol ecules are the Ras proteins, which are
anchored on the inner surfaces of 15 cytoplasm c nmenbranes, and which

hydr ol yze bound guanosi ne tri pbosphate ((i TP) to guanosi nc di phosphate
(GDP). When activated by a growmh factor, gromh factor receptors initiate
a chai n of reacti orgnMrbsiirone &dsmit@obeoa®ErAid O Wincgw@ri ne nucl eot i de
exchange activity on Ras. Ras alternates between an active "on" state with
a bound GTP (hereafter "Ras.GIP"{rexnttemmengrCcti ve "of f state with a bound
GDP. The active 'i@#] s bakcRion RR:Sm BBt ofDQ. IS abpfeatith. @04fa6At €S protei ns
that control the ﬁ&i%lh‘2&9@3@1-0%0%E;lﬁﬂchﬁ&r#o%”'n@ff?s%i%hha?m121539031 For exanpl e,

the "mt te de," Ras. GIP
in e"m ogen- a\c;ﬁtaPFIv%Dﬁhcao?uqqro(}Eﬁbﬁooﬁhgﬂ#ﬂ%ﬁerI 4 8; eal &aﬁi%.) cascaae, S-

| eads to the acti ascade 0 el threoni ne ki nases. One of
several groups of"Wﬁ‘ﬁ'é‘g?bKﬁW‘?%%w re a Res.GIP for their own
activation is the Raf famly. The Rat proteins activate "MEKL "and "Ml C2,"
abbrevi ations for mtogen- acBACKEREANDORITEE INVENHEN | vat i ng ki nases (where ERIC
i s extracel | ular [wepPademnesegats dttedine otte priudimotaers -angtdly desi gnati on for
MAPK) . MEK1 and MuohidZomislofelin flmaf ciliierigén@ (rpra@dntopdsd. ficRaiad o@ and t yr osi ne
protein kinascs amhcAhmnaflerSis o RAWRLRAS cIMb¥Rends SRS Boofid: BB Bnases] NUS, Ras. GIP

activates Raf, m&aﬁ&ewﬁ@é a%o%@sxamgmgm\emmw@m vate MAP ki nase
( MAPK) . Activation of MAP K 53@ mlmg‘fc&s anpears.to.he essential for

proliferation, and CHR: q[ml?u‘il \q}ﬂem?f ctivation of ‘thi's Kinase is sufficient
to i nduce cel | il SFPETSRETBPTAY] Bﬂhydﬁ%*ﬂzﬂéa‘émaﬂ“’abdwgﬁi@&m Ras signaling, as
by use of a dom Eeppeincidigtymhae (PP REP ¢y BEIYD Setere et BpT SRS | nhi bi t

m t ogenesi s, whetiffelr 2 ghaipchEresetigns fhptdspds 1o e detivasipprof gyenine mukeetdpedinge or f r om oncogeni c
Ras mutants. [ OG8iily onHae Risaite@dtenitveed i a@ife "dREFate A0 bRBUISTP Geredfiek ey 1 equl at ory
step in the cont rakcf) aled a6l sk @iha bdu@IGDP. Tee chad -Gy stRasatst r at es of MEK
ot her than MARK RRaue RG& Mt fRRL haf dibl e DANENRIFeret RSt T €POrt s i ndi cate that
MEK may al so be %w%agé e%bg%hcémé Etéms%{n?fﬁkmp&%e' ns such as MEK

"!'
&=

ki nase or MEKKI \ te transl ocat nd 5 accunul ates in
t he nucl eus, vvhere | “ﬁ'va PROT T”f’ 37 fanscri ption factors
such as El k-1 and™%) }“?a?mlfnﬁ‘%’ %?ﬁé’“&ﬁﬁ%ﬁ'@ﬂ“@%%@%’l’on of genes such
as that for c-fodghe®p BH?J““@‘FC’éE ord VER dobreyRitns Brpmdicsentaptieyed fiKnases phosphoryl
ate MEK on t wos nestiggiisdinasen(yherERK b extacdigir dmd-spulaSidotphichsdy®3@2 | n t he case of
MEK1. These phosphigiztoh & MAPRS MEKIGadMER ke d@bfudo@n seaeiiednid sbddydosid VEK as a
kinase. In turn, pMaKupRlosphakodhah 8 sadiB:e koo S Qn chviviiefdsdues 10 separ at ed
?y a si nglte amt nqqhaﬁwmamyumabnach%mmlamsmﬁ@mmmﬂ Ilt IVEKt appears
0 associ ate str - orylating i
suggesting that gﬂ’g?‘“ﬁ lP’atl on %fhp%%ﬁﬂrgcﬁ?g{s uo'hanﬁ) zﬁ y require a prior
strong interacti SA"BE¢ “f‘h% ?%° di"‘f)'f"é“f"ﬁ?“ 6¥s - MEK s unusual
specificity and |d‘f"§”P’§‘(§Eﬁ il by ot dam%ﬂftﬁfﬁwvﬁtp@?ﬂaéﬁlmﬂﬁw th MAP ki nase
prior to phosphorspbigmifogseesis, whetherjipdyedomtcdi gfechEH@rser fipperbaanic B of 15 action may
di ffer sufficientdumsfromthe mechani sms of other protein kinases as to
allow for selective inhibitors of MEl C Possibly, such inhibitors would
operate through allosteric nmechani sistdg®her than through the nore usual
mechani sminvol ving bl ockage of an Al ? binding site. [0006] Thus, MEKl1l and
MEI C2 we val i dated and accepted targets for anti-proliferative 20

t her api es, even when the oncogenic nutation does not affect MEK structure
or expression. Sec, e.g., U S. Patent Publications 2003/0149015 by
Barrette! al and 2004/0029898 by Boyle et al. SUMVARY OF THE | NVENTI ON 25
[ 00071 The invention relates to a conposition conprising: about I ng of a
conpound of El structure:; about 222.2ng of mcrocrystalline cellul ose;
about 12.0ng of capscarnell ose sodi um about 2.4rng of sodium | auryl

sul fate; and about 2.4ng of nagnesium stearate. 100081 The invention also
relates to a conposition conprising: about 10nmg of a conpound HQ CH 1 ;
about 213.2ng of mcrocrystalline cellulose; about | 2.0rog of

noscar mel I ose sodi um about 2.4ng of SOdI um I auryI sulfate and about 2 4ng
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12. 0ng of noscarnel |l ose sodi um about 2.4ng of sodiumlauryl sulfate; and
about 2.4Ing of magnesium stearate. 100101 The invention also rel at es to a
conposition conprising: about 40ng of a compound to of structure:; about
183. 2y of WRIRAW&3%4¢ al | i ne cel | ul ose; about 12.0ngy of cPrC(Té'{S&?qi‘/z%P%se

sodi um about 2.4ng of sodiumlauryl sulfate; and about 2.4ng of magnesi um
stearate. [0011] The invention also relates to a conposition conprising:
about 0.4% by wei ght of a 140014 conpound of structure: Fand 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 wei ght of
a HO OH conpound of structure: Fand about 95.8 % by wei ght of a
pharmaceutically acceptable carrier or vehicle. [0013] The invention al so
relates to a conposition conprisi ng: from about 2% to about OH 5 10% by
wei ght of a conpound of structure:; and from about 98%to about 90% by

wei ght of ‘a phar g@ﬁfﬂemtcaclmnk’m%c%ﬁ%ﬁs? eF'ree%uFiarré{télpeml;ha OleolfPidh €l €. 100141 The

invention also r Qrevent|ng cancer or an
i nfl anmation di s EREETHHE oSt ﬂ‘@‘“éﬁfﬁxﬁihg?”é‘%g‘fetgw‘él BBt ect in need thereof
an ef fective anmplfitenfoneprdie e ER aayasde ey (isrEsRfPsi ng: about | ny
of a conpound of riiEns@ieh as HEK lirtage ordERKI @nd PKQ Agiytted PIRTX tRpyigeatepfandnyi cr ocr yst al | i nc
cel l ul ose; abouat sdt@mBegp iehucles oscaraBoppyBte Sodivungasabbubca’d. 4ng of sodi um
lauryl sulfate; &aREksERDQUSpIIARDo @ cnhiig BES:kishT kRt @@ for:0015] The

i nvention al so r%@;@,gugtpmanmmm%o%mgmgomongghgo\g,egnt| ng cancer or an
| nfl ammation di S GaR G kOFPL &6 06, A0k el bR SHRIGEE 10 need ther eof

an effective 15 anount mac |t| on conpri sing: about
10ny of a conpound or st”r“uc'f é"mFg%éo”L‘isP%ﬂ ? as’r“m‘|§1"1"°<5‘3|§“g’crystaI l'ine

cel lul ose; abdfit ST?‘“@WQ"“EH“‘EW&%T%WWO% SEurui - MGHES2, 4ty of sodi um
| suryl sul fate; amdicstaiserey vit MARignagsprioptpehpiebeniting ispregtingthd. 100161 The inventi on
al so rel ates to ahopidinietrg offveMP kihased PIFK Papy 1quire priwysEept Intraptiop batvg@the or an 5
i nflammati on di S@a$eteinsCORBLtbre- MK Qa3 pesticdy ahdigreduid-ment Sriddo@Ct 1 N need t her eof
an effective anuntaciod withiiyp 1@ikse frikGo IR S 0 Bl MERIRASHsh bONS descri bed
h?rel n. [001(71115Iﬂﬁ;:é{ay&ﬁlshfﬁc‘i&:fyﬁ&ﬁi&%@h&ﬁh@hﬁ&%&ﬁ&n&s@oﬁ&ﬁi}r' Slt nlgl about | ng
of a conpound of _ 1 Eibiv. s Sroczystalline

] l’-%a%ﬁ%a Wfﬁx?i;%ib %’i:cr%g d deahmu%'ﬂﬁ 9

cel | ul ose; about Jscar ne about 2 4ng of sodium
“aryl sulfate; affgBgfes fﬁbghﬂﬁmﬁﬁm “rﬁ'??m ‘F’?{S"’g‘i"g’ékf%t’fé“”f0018) The

i nvention al so r&"&E&% to a conposition conprising: about 10mg of a

conpound of st r ud%f} Bus; MERhesLEK2 wrgvalidated apdfecoepiet gy Pyaatippllifitie cel | ul ose; about

12. Ong of cr osearteredie. esevhadid pronagnic abaientdocPnovhifgt MEK steodd ctigvrdsdonir vyl sul fate; and

about 2.4rng of BRERCES. BiEnFibBat.al®3/01490B0Ml)et Ilaewd 20Menbwan al so relates to a
conposi tion conpiwilsdg: about 20mg of a conpound

SUMMARY OF THE INVENTION
25 [0007] The invention relates to & composition comprising: about Img of a compound of
HC\jﬂ
o
6’S:NH F

Mo KL@\
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 pH of structure:; about 203.2ng of mcrocrystalline cellul ose; about
12.0ng of croscarnell ose sodi um about 2.4ng of sodiumlauryl sulfate; and
about 2.4 of magnesium stearata 5 [0020] The invention also relates to a
conpositi§%QﬂW%P§§an: about 40ng of a conpound PH  TSHT/ERPQEHEE:
about 183.2ng of mcrocrystthline cellul ose; about 12.0ngy of
crascarnel | ose sodi um about 2.4ng of sodiumlauryl sulfate; and about

2. 4ny of nmagnesium stearate. [0021] The invention also relates to a
conposition conprising: about 0.4% by weight of a H pH to conpound of
structure:; and about 99.6% by wei ght of a pharnmaceutically acceptable
carrier or vehicle. [0022] The invention also relates to a conposition
conpri sing about 4.2% by weight of a H pH conmpound of structure:; and about
95.8 % by wei ght of a pharmaceutically acceptable carrier or vehicle.
[0023] The invention also relates to a conposition conprising: from about

2% t o about HO 9% by _.wei aht gf a con gung_ E Strpcture: ; and from about
98%t 0 about gogiﬁgépﬁem%ﬂlﬂl;alg?lgﬂes co; ]Fcr)auong prist gmgo t 10mig o cE d

wel a pharhaceutically acceptable carrier or
vehicle. [0024] The inJgg}lon also relates to a nethod for treating or
preventing cancer or an bnfl ammati on di sease, conprising admnistering to
a subject in need thereofsyan, ektfective anount of a pharnmaceuti cal
conposi tion conprising 4B N of a conmpound of uq pH structure:
about 222.2ng of mcrocrys I cel | ul ose; about 12.0ng of croscarnel |l ose
sodi um about 2. 4FE¥F sodi um | eupr 28 graohpigeeyiplier AP, 4y of roagusi um
stearate. 10 [ 0025{msswscirmplorrrdupribey 2dos of efigtanl stgespdphetthsd f or treating or
preventi ng cancerfmgedun sttaakl anmat i on di sease, conprising admnistering to a
subj ect in need @ BOfveritn sBF E18EL to b MoRposlvh tsfrisifyf abadt 2miAf SvpaLd | cal conposition
conprising about 10ng o& @i conpound of t-1qgH structure:; about 2132ny of
m crocrystalline ceIIuI§§§; about 12.0ng of croscarnell ose sodi um
about 2.4ngy of sodiun1|a(fil sglfate and about 2.4ng 15 of magnesi um

stearate. . : H
F I

of structure: F ; about 203.2mg of microcrystalline cellulose; about
12.0mg of croscarmellose sodium; about 2.4myg of sodium lauryl sulfate; and about 2.4mg
of magnesium stearate.
[0010] The invention also relates to a composition comprising: about 40mg of a compound
Hl\;le
0"5’ :?‘IH B
peast
peasy
10 of structure: F ; about 183.2mg of microcrystatline cellulose; about
12.0mg of croscarmellose sodium; about 2.4mg of sodium fauryl sulfate; and about 2.4mg

of magnesium stearate.

[0611] The invention also relates to a composition comprising: about 0.4% by weight of a
HO OH

R
Kol
peast

compound of structure: F ; and about 99.6% by weight of a
15  pharmaceutically acceptable carrier or vehicle,
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[0026] The invention also relates to a nethod for treating or pre-venting
cancer or an inflammation di sease, conprising adm nistering to a subject in
need thereof an effective amount of any of the pharnmaceuti cal n?05|t|ons
descri bed WeR#A29246.0027] Di scl osed herein, in certain PCﬁéI{S&Wé@ §s a

met hod for treating or preventing cancer or an inflamuatory dlsease,
conprising admnistering to a subject in need thereof from about 20ng to
about 500nmg per day of a conpound of conpound 1021: O npound 102lor a
pharmaceutically acceptable salt thereof. In some 5 enbodi nents, conpound
1021 is adm nistered once daily. In sone enbodi nents, conpound 1021 is

adm nistered twice daily. In sone enbodi nents, conpound 1021 is

adm nistered three tines per day. In sonme enbodinments, the nethod is a
method for treating a cancer. In sone enbodi nents, the nmethod is a nethod
for treating an inflammatory disease I n sone enbodi nents, the nethod
conpri ses adm ni n Q 102 ASCO. 1k od ceutically
accept abl e salt ﬁ*ﬁ%%ﬁggﬁnggi mtbm 'hn %ﬁ?f%tlzpw“% %gggodlnents t he
nct hod conpri ses adni ni steri’ rom about 40ng to about 500ny per day of
conpound 1021. In sone enbodipgpts, the nethod conprises adm nistering from
about 60ngy to about 500ny per iy ,0f conmpound 1021. In sone enbodi nents,

t he method 15 conprises adm #t from about 80ng to about 500ny per
day of compound 1021. In sone € nts, the nethod conprises
admi ni stering fr &MPANSH“SOng t 6 about“ﬁd@ﬁﬁsﬁﬁwwﬁﬁvﬁbf a conpound of
conpound 1021. | mhaspeperticalyreiyepdbloramivr & vebitlhe net hod conpri ses admi ni stering from
about 50ng to abou] BOdmfonpisrrelatay 2 @kpostipnoisng: G@athut 2% nagene enbodi nent s,

t he net hod conprises adm ni stering fremgebout 50ng to about 200ngy per 20
day of compound 1021. In sone enbodi nentys, the nethod conprises

adm ni stering about 50ng per day of co und 1021. In sonme enbodi nents, the
met hod conpri ses adm ni stering about f day of compound 1021. In sone
enbodi nents, the nethod Page 8 of 230 d es adm ni stering about 70rng

per day of CcOMpOyYRLhy JQabrachipodPii DO nt t hea saB bRl gonpr i ses
adm ni stering abgy Nﬁqm%dMHuﬂﬁ%wﬁLﬂﬁﬁgﬂﬁgﬁga&Q;@h I n sone enbodi nents, the

met hod conprlses n u conmpound 1021. In sone
enbodi ments, the! 'lc’imtm“a%(’r'gm%gm%’mg ?gml‘me’%xibm“{mTOOrrg per day of a 5

conpound 1021. IHﬂﬁﬁﬁﬁmgﬁﬁEHWﬁﬁﬁﬁﬁm“TTﬁPﬁ%@ﬁ&ﬂ“ﬁ%ﬁ%??%@@“adnlnlsterlng
about 110ng per dupyet eff PeBrpEEl TP EGRTomPIsie Sotimeatiseatrdht s, t he met hod
conprises adm nisteri dbout 120ng per day of conpound 1021. In sone
enbodi nents, the nethggiﬁonprises adm ni stering about 130ngy per day of
conpound 1021. In sone gﬁﬁpdipents, the nethod conprises adm ni stering
about 140ng per day ofm d 1021. In sone enbodinents, la the nethod
conprises adm ni stering ut~150ny per day of conmpound 1021. In sone
enbodi nent s, tinessw@idiod coOnpri SesodTiMngbBdictrstgne e bk 5Ny per day of
conpound 1021. | 2@ bMroLam st about 2Lt B G sERERE RS 4d M Ni st ering
about 200ng per dayapfmcagpound 1021. In sone enbodi nents, the nethod

conpri ses adn]nli%ﬁgh Egﬂggg&dgggng ‘%&uu%¥ c&g ound 1021. In sone

er nbodi ment s u rilse m ni ste “ahout 300ng per day of
conpound 1021. o ﬁ“ﬁere?ﬂgm“ﬁJ ﬁm gfnents, is a
pharnaceutlcaP5c6WB6§]?FBW“HﬁﬁEPF§Wﬁ@WFF5HP%H@&?“?Bﬁﬂmf% about 500my per
day of compound 1021: enbodi nments, the nethod conprises conpound 1021:. In
sonme 20 enbodi nents, the conposition conprises a salt of conmpound 1021: NO
T.7 0- NH MeO . I'n sonme enbodi nents, the
conposition further conprises a pharmaceutically acceptable carrier. In
sonme enbodi nents, the conposition conprises fromabout 40ng to about 500l ng
of conmpound 1021. In sonme enbodi nents, the conposition Page 9.31' 230

conpri ses from about 60ng to about 3®0%¥ of conpound 1021. In sone

enbodi nents, the conposition conprises from about 80ng to about 500ny of
conmpound 1021. In some enbodi nents, the conposition conprises from about
50ng to about 400rng of conpound 1021. In some enbodi ments, the conposition
conprises from about 50ng to about 300mg 5 of conpound 1021. In sone

enbodi nents, the conposition conprises from about 50ng to about 200ny of
conpound 1021. In some enbodi nents, the conposition conprises about 50ng of
conpound 1021. In some enbodi ments, the conposition conprises about 60ng of
conpound 1021. In some enbodi ments, the conposition conprises about 70rng
of conpound 1021. In sone enbodi nents, the conposition conprises about 80ng
of



10 conpound 1021. In sone enbodi nents, the conposition conprises about 90ngy
of conpound 1021. I n sone enbodi nents, the conposition conprises about
100mg of conpound 1021. In sone enbodi nents, the conposition conprises
about 110M{08#02daRMound 1021. I n some enbodi ments, the PESHFSYPL1U5F
conprises about 120ng of conpound 1021. In sone enbodi nents, the

conposi tion conprises about 130ng of 15 conpound 1021. In sone enbodi nents,
t he conposition conprises about 140ng of conpound 1021. In sone

enbodi ments, the conposition conprises about 150ng of conpound 1021. In
sone enbodi ments, the conposition conprises about |75nmg of conpound 1021.
In sone enbodi nents, the conposition conprises about 200ng of conpound
1021. In sone enbodi nents, the conposition conprises about 250ngy of 20
conmpound 1021. In some enbodi ments, the conposition conprises about 300ny
of conpound 1021. 100291 Di scl osed herein, in certain enbodinents, is a kit
for treating a subject, having cancer or an inflammtory di sease,

conprising: (a) fromabdut 20ng to about 500nmg per HQAKY-7 0 'NH Mee day
of conpoi nd 1021: For ataharmaceutically acceptable salt 25 thereof; and (b)
instructions for adm ni ion of the conmpound or a pharnaceutlcally
acceptabl e salt thered?;ggg ubject to treat cancer or an inflammtory

di sease. I n sone enbodi the kit conprises from about 50ngy to about
200ny of Corrpounaruml li;)age 10ab81fZI%Ofmlcrocr}smllmeceﬂtﬂose about or a

phar maceut i cal | y 13ime efjypsamietosesadivm; abohy@ fragsf sodivmpundl spfpte; eddbertR4pent s, the kit is a
kit for treatingobmgeipeette.havi ng cancer. In sonme enbodi nents, the kit is a
kit for treating pauspmbivebn aldadtesiga mdhod ftirdadg tradneriiyg cllbese@ase. [ 0030] Di scl osed
herein, in cer;ahmmmaam%miﬁmmm@&@&:m@@&wmm&ng or preventing 5

cancer or an inflammtg %hgggﬁg%wéggmgg' 'ggiagpninistering to a subject in
need t her eof HOl&%ﬂ&égﬁhnéM&maw Ongmabo%%t Qay of conpound
1021: or a pharnace fy acceﬁ? gal't ther Whi ¢h i s adnmini stered
twi ce daily. INCORPORA N BY REFERENCE t o[ 0031) AII publlcatlons and

pat ent applications ne |@ned in this specification are herein incorporated
by reference to the samg™extent as if each individual publication or patent
application was speci ft nd individually indicated to be incorporated
by reference. BRI EF DES OF THE DRAW NGS 15 [0032) The novel
features of the FR¥ENAtI on are s etboy Be-3mg officeorysigline et A ty in t he appended
claims. A bett er 13imdeflcrakcazpreiipsarghunfaboptl dmfobpdivgriantgl sdfrtel snd hrtidimages of t he
present i nventi onfogbslumberaobt ai ned by reference to the followi ng detail ed
descri ption that B8] Bevodibaiisd rhidiesls b doRfolint@coRiF@ bR BigSs a cdndpottdni Ch t he
principles of the invemiien are utilized, and the acconpanying draw ngs of
whi ch: 20 [00331 Figure shows graphs of average tunor vol une against tine
(days) in mce inplanted 'th A375 Mel anoma, Col 0205 Col on Tunor, A431

Epi dermoi d Tunor or HT- Tunor cells. Mce were dosed orally

(25ny/ kg, 50ng/ kg or jjlﬁnce a day, for 14 days. 100341 Figure
2 shows a graph o e Tunn F owt gg |t |n A§75 Xenograft 25

m ce dosed 50rog ) 25nv1 Ulp% ey ng/kg BID. [0035]
Figure 3 shows aﬁ%f’ébﬁ“’%‘\““b%d ’ °tﬁ3'5"ﬁf da"l“i ‘(”F“bﬂ‘d?m “FJai nst pERLC %

i nhibition in fefEr@SHAAHFE*m ce i npl anted with Col0205 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/nL) against tine (hours) in 5
humans after adm nistration of a single dose 2ng (2 x I ng capsules), 4ng (4
x Il mg capsules) or 6ng (6 x | ng capsul es). DETAI LED DESCRI PTI ON OF THE

| NVENTI ON [ 0037] The section headi ngs used herein are for organi zati onal
purposes only and are not to to be construed as limting the subject matter
described. Al docunents, or portions of docunents, cited in the
application including, wthout |im tgéf®n, patents, patent applications,
articles, books, manuals, and treatises are hereby expressly incorporated
by reference in their entirety for any purpose. Certain Chem cal
Term nol ogy 15 [0038] Unl ess ot herw se noted, the use of general chem cal
terms, such as though not limted to "alkyl,"” "amne," "aryl," are
unsubstituted. [0039] As used herein, Cl-C includes Cl-C2,Cl-C3C3-C. By
way of exanple only, a group designated as "Cr-CC indicates that there are
one to four carbon atons in the noiety, i.e. groups containing 1 carbon
atom 2 carbon atons, 3 carbon atons or 4 carbon atons, as 20 well as the
ranges Cl1-C2 and Cl1-C3. Thus, by way of exanple only, "Cl-C4 al kyl™

i ndicates that there are one to four carbon atons in the al kyl group, i.e.,
the al kyl group is selected fromanong nethyl, ethyl, propyl, iso-propyl,

n- butyl , iso-butyl sec- butyI and t butyI V%enever |t ~appears hereln a
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[0040] The term"A and A, together with the carbon atomto which they are
attached, forma 3- to 6- nenber saturated ring ", as used herein, refers
to the following structures for conpounds of formula |I: aAr-ORIDS O u- NH
0" NH&SI . NME20812%66 Conpounds of formul a Page 12 of 23FCTUBMMO/R ter s
"hexer:toteni or "hetero" as used herein, alone or in conbination, refer to
an atom ot her than carbon or hydrogen. Heteroatons are nay be independently
sel ected from anong oxygen, nitrogen, sulfur, phosphorous, silicon,
seleniumand tin but are not limted to these atons. In enbodi nents in
which two or nore heterontorns are present, the 5 two or nore heteroatons
can be the sane as each another, or sone or all of the two or nore

het er oat ons can each be different fromthe others. [0042] The term "al kyl"
as used herein, alone or in conmbination, refers to a straight-chain or
branched- chai n sat urated hydrocarbon nonoradi cal having fromone to about
ten carbon atOmsmﬁimggfmmsaaammm&mm@&famg B ESudpllfd Ude, but are not
limted to nethyl propyl, 1sopropyl, 2-nmethyl-1-propyl,

2-nmet hyl - 2-propyl, 2-nmethyl-1 -hutyl, 3-nmethyl-1- butyl, 2-nmethyl-3- butyl,
2,2-dinethy|-|-propy|, gggﬁthyl 1 pentyl, 3-nethy|-1-penty|, 4-

net hyl -1 - pentyl, 2- nethy wpentyl, 3-methyl-2-perityl, 4-methyl-2-pentyl,
2,2-dirnethyl-1- butyl, thyI-I-hutyI 2-ethyl -1-butyl, n-butyl,
|sobutyl sec- buty t - but entg |sooenEMJ, ncopentyl, tat-anyl and
hexyl, and | ongertiew%| gr bups, sdCH2ELaEErPligeiiipseaiy 15 the | i ke.
Whenever it apped?nshiatowirprloserodiymypboni2dng of odprjeryisdieth ad ot 2me C6 al | cyl " or
"Cl.6 al kyl", meansgedatteselae al kyl group may consist of 1 carbon atom 2
carbon atons, 3 q@afopORin@iiIES, rcldes © @ tohfbRtoRcQfEing: BonGiBkdatompbd’s Or 6 car bon
atons. hone enbodi ment wthe "al kyl" is substituted. Unl ess otherw se

i ndi cated, the "alkyl" is\Sunsubstititued. [0043] The term"allanyl" as used
herein, alone or in conb tion, refers to a straight-chain 20 or

br anched- chai n hydr ocar pgn ﬁpn r adi cal havi ng one or nore carbon-enbol i

doubl e- bonds and bayi ng f to about ten carbon atonms, or two to about
si x carbon atons. grouu Lok RS Gl Qr Irans conformation
about the double ; ﬂ mfh f Bﬁ W&lqgéwda TZ‘ ude both isoners.
Exanpl es i ncl ude, SRR dm%" s°e‘f"h“ﬁ’1’ THF8} §I (- C112CH=CH2) ,

i soProPer| Yl [-CF ¢RPF, butenyl, 1,3- 25 butadlenyl and the Iike.
Whenever it appedf¥l H@PW?P“WM%HEWF’@&W“P&W@@%WW%aJSWdE'G:Pf@:G al kenyl " or
"@&.6 al kenyl TM neans t hat é”alkenyl group may consi st of 2 carbon
atons, 3 carbon atons, 4 car atons, 5 carbon atons or 6 carbon atonms. In
one enbodlnent t he "aIkenyI" wﬁHsu stituted. Unless otherw se indicated,
the "alkenyl" is unsubstititu 4] tic term"al kynyl" as used hereln
al one or in conbination, refer céjﬁtralght chain 30 or branched-chain
hydr ocar bon nmnomadmaakmhaﬁ1ng ne or mraRuefedeR«G&arsdoon tripl e-bonds and
having from two tmalekytenucanlalagt.ons, or fromtwo to about six carbon
atons. Exanpl es I[(BE\ZE 'ngﬁvmnpll‘gso gtu@to@ﬁ)}n oLi{ioglon&Qngl: agou§E9¥Wcl of% propynyl,
2-butynyl, 1,3-butadiynyl a he I ke. \Whenever if appears herein, a
nunerical range such as "C, 2-‘Qal kynyl a or Page 13f 230 aIIcynyI", means
that the al kynyl group may copg¢pst of 2 carbon atons, 3 carbon atons, 4
carbon atons, 5 carbon atons of %6 ,carbon atons. |In one enbodi nent, the

q§§r

Fh

"al kynyl " is substituted. UnM W se indicated the "al kyl' is
unsubstititued. [0045] The ter roal kyl ", thetcroalkenyl" and

"het emal | cynyl " ¥R mEFei n, "al one B9GP RWHBRIA i on, refer to al kyl,
al kenyl and al | cppeplacedipaply pecpnispleegmier ersdhislet | vel y, as descri bed above, in which
one or nore of the skeletal chain carbon atons (and any associ ated hydrogen
atons, as appropriate) are each independently replaced with a heteroatom
(i.e. an atom other than carbon, sul#¢%® t hough not linmted to oxygen,
nitrogen, sulfur, silicon, phosphorous, tin or conbinations thereof), or
het er oat om ¢ group such as though not limted IDto -0-0-, -S-S-, -0-S,
-S-0-,-N=N-, -N=eN-NH, -P(0)2-, -0-P(0)2-, -P(0)2-0-, -8(0)-, -S(0)r
-812112- and the like. [0046] The ternms "hal oallcyl", "hal oal kenyl" and
"hal oal I cynyl " as used herein, alone or in conbination, refer to alkyl,

al kenyl and al |l cynyl groups respectively, as defined above, in which one or
nmom hydrogen atons is replaced by fluorine, chlorine, brom ne or iodine 15
atons, or conbinations thereof. In sonme enbodi nents two or nore hydrogen
atons may be replaced with hal ogen atons that are the sane as each anot her
(e.qg. difluoronethyl); in other enbodi nents two or nore hydrogen atons nay
be replaced with hal ogen atons that are not all the same as cach ot her
(e.g 1 cbloro 1 -quoro I-|odoethyl) Non- I|n1t|ng exanples of hanaIkyI
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[0048] The term "cycloallcyl"™ as used herein, alone or in conbination,
refers to a saturated, hydrocarbon nonoradical ring, containing fromthree
to about fifteen ring carbon atons or fromthree to about ten ring carbon
at onms, tholgRIMEY2#hcl ude additional, non-ring carbon W&E@E%mﬂ@ﬁbgﬁo at ons
as substituents (e.qg. nethylcyclopropyl) Whenever it appears herein, a
nuneri cal range such as "Cs-Cs cycloalkyl " or "C3.6 cycloal kyl ", neans
that the cycl oal kyl group may consist of 3 carbon atons, 4 carbon atons, 5
carbon atons or 6 carbon atons, i.e., is cyclopropyl, cyclobutyl,

cycl opentyl or cyclohepty, although the present definition also 5 covers
the occurrence of the term cycloal kyl "where no nunerical range is
designated. The termi ncludes fused, non-fused, bridged and spiro radicals.
A fused cycl oal kyl may contain fromtw to four fused rings where the ring
of attachnment is a cycloallcyl ring, and the other individual rings may be
alicyclic, heter clic, aro het er oar.Q or, , combi nati on

t her eof . Exanple§ﬁ¥HnTm”‘mnﬁ) w%?%wm memﬁ¥?n§m?%m%§€ P85t opyl, cycl opentyl ,
10 cycl ohexyl, decently], and bicycle ¥£.2.1] heptyl and adanantyl ring
systens. Illustrative exanples includepfhut are not limted to the
following noieties: ,a> .0=1.00 , co, A, L& ,t=ik,and the like. In one
enbodi ment, the "cyeloallcyl" is subst™ Unless ot herwi se i ndi cat ed,
the "cycloal kyl" is tnsubstititued 15 | ] e ternms "non-aromatic

het er ocycl yr and 19he teghiodd cpreppued of stuci: ysed her ei rind b et | n conbi nati on
refer to a sat ur afoeeh% bpadightotd phaynatsnissit acrepmbleekrier oivebkelell | y unsat ur at ed
nonaromati c ri Ng (003N ipditicoalsSrel 019 b B 6t Geefiok @ PevedifgR@icet @anaboOUt twenty ring
atons, where 0Re y@fmmdRE Gt cohgdGing hdtAGre-BE 9N Fvjedt ESecieradilaOiibcMnEr than carbon,

|ndependently seggﬁagéggfgghgqgggmgéxggggﬁﬁhh&ggggmw&gkfur phosphor ous,

silicon, selenium and ut are not 'rmtedto these atons. In 20

embodi ments in which t nore heteroatons are present in the ring, the
two or nore heteroato gﬁn bc the sane as each another, or sonme or all of
the two or nore heteroab n each be different fromthe others. The
ternms include fused, %@E% brldged and spiro radicals. A fused
non-aromati c heterocycll contaln fromtwo to four fused rings
where the attachf§“Fing is a noﬁ“ﬁ? TREeimEorEtd s 2 and t he ot her

i ndi vi dual ri ngs 1205 pfggsceyesioy] spdiumiabopt@. smg pfpdipndrusylsilfpte and ghpiylrimei c,

het er oaronati ¢ orframpivogatst-nat i on t hereof. Fused ring systens nmay be fused
across a single |ponpmekvediodtd et DBdA} fordGtinglplvedise caef ®&S bonds that are
car bon-carbon, CabeRich@te] OmpmliQ BrditeRfb il hsl.Lamsat om The terns

al so include radhg@h&agg%@ggmjI%gh&n&;%mggmggﬁgka&m@@mg-skeletal ring
romthree to about ten skeletal ring atons.

atons, as well as tho Vi ng
Attachment of a non- aﬁﬁgftlc Page 15 0(230 heterocyclic subunit to its

parent nol ecule can be M & a heteroatomor a carbon atom Likew se,

addi tional substitution via a heteroatomor a carbon atom As a
non-limting exanple, ﬁ(ﬁ%&@%golidine non- aronatic het erocycl e nay be
attached to a parent nDI ifa either of its N atons (imdazol idin-1-yl
or irnidazolidin®¥%F) or"any of Y& BESFERIES YT $Hazol i di n- 2-yI

i m dazol i di n-4-y1>%ee %ﬂﬂ&“ﬂ‘tﬁﬂsPdd‘FWb“B‘zﬁ‘i%““q‘W‘W@@FPPdé’ﬁ"bb‘mgrrent S,

non- aronmati ¢ het efregysehageont ai n one or nore carbonyl or thlocarbonyl
groups such as, fi®z6 Bxiawbraso rQas to atidhod hrir@sng Gpd@itng cdger E0UPS. Exanpl es

i ncl ude, but areldammadoj,mmmﬁmawnrs@bm&mam&em&@mmei tranyl,

di hydrof uranyl, tghf eiaydfR b0y codpsilib-2 LI Ry r anyl , di hydropyranyl,
tetrahydrothlopyranyl pi peridi no, norpholino, to thlonDrphollno

t hi oxanyl , plpera2|nyl azai di nyl, oxetanyl, thietanyl, honopiperidinyl,
oxepanyl , thiepanyl, oxazepinyl, diazepinyl, thiazepinyl,

1, 2,3, 6-tetrahydropyridinyl, 2- pyreekbédzryl, 3-pyrrolinyl, indolinyl,

2H pyranyl, 4H pyranyl, diomyl, 1, 3-dioxolanyl, pyrazolinyl, dithianyl,

di t hi ol anyl, di hydropyranyl, dihydrothicnyl, dihydrofuranyl, pyrazolidinyl,
i m dazolinyl, imdazolidinyl, 3-azabicyclo[3.1,0Thexanyl, 3- Is

azabi cycl o[ 4. 1. OTheptanyl, 3Hindolyl and quinolianyl. Illustrative
exanpl es of heterocycl oal kyl groups, also referred to as non-aronatic

het erocycles, include: a 6 6 o co cb OH HQHco c) css) c:isd 16 0 a a 0, (5
HANH and the hie. [0050] The tanms also include all ring fornms of thc

car bohydrates, including but not limted to the nonosaccharides, the

di sacchari des and the oligosacchnrides. In one enbodi nent, 20 thc
"non-aromati e heterocyclyl" or "heteroalicyclyl"” is substituted. Unless

ot herwi se indicated, the "non-aromatic heterocyclyl"” or "heteroalicyclyr is
unsubstltltued [0051] The tern1"ary|" as used hereln alone or in
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enbodi nents in which two or nom heteroatons are present in the ring, the
two or nore heteroatons can be the sane as each another, or sone or all of
the two or_nom heteroatons 15 can each be different fro t he o?hers The
term het erB’a)r@PQ‘qz%‘Pudes fused and non-fused heter oaryI wzﬂgﬂéoﬂ%vr ng at
| east one heteroatom The term heteroaryl also includes fused and non-fined
beteroaryls having fromfive to about twelve skeletal ring atons, as well
as those having fromfive to about ten skeletal ring atons. Bonding to a
het eroaryl group can be via a carbon atomor a heteroatom Thus, as a
non-limting exanple, an imdazole group 20 nay be attached to a parent
nol ecul e via any of its carbon atons (finidazol-2-yl, imdazol4-yl or

i mdazol -5-y1), or its nitrogen atons (imdazol-1 -yl or imdazol-3-yl).
Li kew se, a heteroaryl group may be further substituted via any or all of
its carbon atons, and/or any or all of its heteroatons. A fused betemaryl

radi cal may cont Qtam&rcgmﬂemmwmmuﬁmfm&dtormagomﬁaagtahe ring of

attachment is a Q%Eﬁ&ﬁfmu&ﬁuﬂg mt, e Bhecd iclbkbdual rings may be
25 alicyclic, he%grg&y% roar Hﬁh'c or any conbi nation
g

t hereof. A non- Irnhtr |ng N eteroaryl group includes
pyridyl; fused rnﬂgiﬁﬁueroaryl groups include benzirnidazolyl, quinofinyl,
aeridinyl; and a nong; edbi - heteroaryl group includes bipyridinyl.

Furt her exanples of he | s include, without limtation, furanyl,

t hi enyl, oxazolyl, acrrﬂrnyl phenazi nyl, bcazi m dezolyl, benzofuranyl,
benzoxazolyl, 30 benfﬂ@ﬂﬂazolthmbew§6bh#aﬁba¥éhyﬁPﬂbenzothiophenyl,
benzoxadi azol yis, coefizes,cirpaol192)l is dmixsictaiznt dily, I somdaboetsi soxazol yl ,

i soqui nol i nyl, i Rehpbundziod ledminkstired thateadIQ nfdme eohbSitiel@hpsbrd 0810 azol yl , i ndazol yl,
pyridyl, ppi dazyIadmlmerearﬁrte@lmtspernyrnaatemstmﬁw&mttaatmmmsa@zarcaeagl pyrazol yl ,
purinyl, phthala%hP¥{mmB%§£& yemmHHhQBQJfﬁﬂmﬁ gf nyI qui noxal i nyl ,

llmut SOOm% per d CﬁOh chmy

trlazonI tetraz | azli.n adi a | "and the i ke, and
their oxides, suc ?%r exan% e pyrrd&fxﬂf%&r u’%Iu}s/tratrve exanpl es of
het eroaryl groupseiAct e the follomnng moi eties: 6 ,»»,,N. ONoN, and the
5like. In one enbodra& "heteroaryl" is substituted. Unl ess otherw se
i ndi cated, the "hetero s un. substitituoi. 100531 The term

"heterocyclyr as used herern al one or in conmbination, refers collectively
to heteroalicyelyl aﬁU“Heteroéwv@ﬂ@h@vﬂsmﬂ¥@®e®mﬁﬂwhehever t he nunber of
carbon atons in a |Is heterocycle is |nd|cat ﬁg , CriCs heterocycle), at
| east one non-carbon atom (the hetcroato mistwbg present in the ring.

Desi gnations such as "Cl-C6 heterocycle” refé hEZEO t hc nunber of carbon
atonms in thc nog and do not refer to the tota of atons in the ring.
Desi gnati ons suchn@scen lﬂmﬁmﬁ££®§ﬁﬁdm@ﬁ@@ﬁpcyc|emmﬁﬁfer tQmd he total nunber
of atoms that ar %&%ﬂ&é%@ﬁ&o&&ﬁ ad.tlrurtgng(ﬁtmemoagtmtrsmttye or six

menbered ring, in W { atom | s, carb atom at |east one
atomis a heteroa oﬂ?m He gmmcm&%ﬂ' %tmamfwm¥m” mmfoﬁ%mare ei t her carbon

In
atoms or het er oat*gHsI™e P‘S??@F’é‘rdé"d’ lg'ﬁld]r‘??atvlf‘ﬁ’@ EE“WB““B’F 8% bet er oat ons,

t hose two or rr'ér@Wé?%‘i‘“ﬁ%“t"ﬁ’ﬁﬁ”“tﬁ%ﬂ‘t”%‘"t"l’?é‘S@QW%W“E‘PH"%%WP from onc

anot her. Non- ar orretefmbodirestte theresthed cpuprisgradminyizring finr abpatStog opbeg400havi Nng only t hee
atonms in the ri ngs dbfiak@paudofabniogd et ieswooytkinaisfie Oupsconpist have at | east
five atons in theadidikehe (BB SBEL t{ bou@oome fdr B of AEREE 1. b Oma par ent nol ecul e or
further SUbStltUQh&ﬂLmE%eawbﬁ£ nQ&Mﬁhﬁm&ﬂﬁnQ&u%ﬁﬁoﬁmhﬁiﬁﬁpat0”‘Or a carbon

atom In one epb €l LS I S subst.itut Unl ess
ot her wi se i ndi cat gn aﬁr%rgf ﬁ)ﬂ ig;%goéﬁ ;"ﬁ]&ﬁ‘g %\s ?‘Emm&&?OOM] The terns
"hal ogen”, "hal o™ e A3 gicmaand 1l Hparte Ep in combination refer

to fluoro, chIord“mﬁFﬂﬁﬁmaﬁﬁﬁ6?“?%ﬂ@““§5”%%??%?ﬁ“Fﬁ§ﬂhﬁ@%ﬁt|caI Ter ni nol ogy
Page 18 of BO [0055] The ternt"subjectTNl "patient” or "individual" as
used herein in reference to indivi dd4f&™suffering froma disorder, and the
| i ke, enconpasses nmammal s and non- manmal s. Exanpl es of manmal s |nclude, but
are not limted to, any nmenber of the Manmalian cl ass: humans, non-hunan
pri mates such as chi npanzees, and ot her apes and 5 nonkey species; farm
animal s such as cattle, horses, sheep, goats, sw ne; donestic aninmls such
as rabbits, dogs, and cats; |aboratory aninmals including rodents, such as
rats, mce and guinea pigs, and the |likc. Exanples of non-mammal s incl ude,
but are not limted to, birds, fish and the like. In one enbodi nrent of the
met hods and conpositions provided herein, the manmal is a human. 10 [ 0056]
The terns "effective anount”, "therapeutically effective anmount” or
"pharnmaceutically effective amount” as used herein, refer to an anount of
at | east one agent or conpound being adm nistered that is sufficient to
treat or prevent the partrcular drsease or condrtron The result can be
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[0062] The term "pharnmaceutically acceptable salt" as used herein, includes
salts that retain 5 the biological effectiveness of the free acids and
bases of t ed conpound and that are not biolo herw se
undesi rabl@%zﬁ,@zlgg%%ds descri bed may possess acidic orgflcg@'g&x%)ﬁ%{{fg and
therefore may react with any of a nunmber of inorganic or organi c bases, and
i norgani c and organic acids, to forma pharnmaceutically acceptable salt.
Exanpl es of pharmaceutically acceptable salts include those salts prepared
by reaction of the conpounds described herein with a mneral or organic
acid or an inorganic base, such salts including, acetate, acrylate,

adi pate, alginate, aspartate, benzoate, benzenesul fonate, bisulfate,
bisulfite, brom de, butyrate, butyn-1, 4-dioatc, canphorate,

canphorsul fonate, eaproate, caprylate, chlorides, chlorobenzoate, chloride,
citrate, cycl opentanepropi onate, decanoate, digluconate,

di hydr ogenphos phaiBsises@dMinks AP SRZBAE B aaydQE N Bl f Bh&mbotibBangsul f onat e,

formate, ftunaratgy 4Rl Mgﬂ mg@&g%ﬁdzg[, QAResRhate, glycol ate,
hem sul f at e, hept n ate XA noate m%g)e d| oat %Pmy%oxybeozoate

y- hydr oxybut yr at e “Hyar oc'Fl ““a’";““ﬁ“‘asr goﬁ'ﬁpﬁdﬁ

2- hydr oxyet hanes & P apdment, 3‘&1‘1’%‘% w’?"\é%*ﬁm‘ feug ghort |O PEf% 2| eat e, mal onate,
met hanesul f onaf e ~maepd el 4 seme iedimmh Se cpmpriserafepiniokang Pt HPme e

nmet hoxybenzoat e, prday bfpduipemiz 74 frsomenphadirptel hereptbeistrpseriadiingsteding

1- napt hal enesul f ewal®pg R-dyapbivahenssiohonblitmts 2o nitoddbbmai €, nitrate,

oxal ates, pal Mata@hinisR@GibbuilBénG per PR 6tSddipduaits 62). TUHR BbREAS, B fhod

phenyl pr opi onat e%omp%esmmnpmpum oy ofBRABARNNBE. Busori bbb, PI Val ate,

propi onat e, py 034l L3S Gy, ngy#?;a Al B p@rdg,mcgd,p@l&emlm%m onates, phthalate,
, phenyl butyrate, Q&mgg& L cyl ate, succinate,

sulfate, sulfite, succrna ° °°th &E‘?'BSY &Blgﬁp?géagfgbfc onatc, tartrate,

t hi ocyanat e, tosyf? Pé°ﬂiﬁﬂ’é%ﬁ?@“°&ﬁd°@?9‘ﬁé%§mnfﬁm@”@aﬁ§r 25 acids, such
as oxalic, whil e crmorwd PPl reppsaiodimats Apnrhedrerepitey 2@mysteyes et Bfteabl e, nay be
enpl oyed i n the prdaefcatrioiiod i seelonigdinrgte fherhethgisonpriskseéminstirat es 1 n obt ai ni ng
t he conpounds of afcliaothgpeaiyiof atipodmazit hei r phannaceutically acceptabl e acid
addition salts. (O8eniiedkd €¥%a Xdln FRBKkigehts A a pimaceuticht codpiibdn  SCi . 1977, 66,

1-19.) Further, gmgggﬁgqggmgﬂgg%g]%geg oPEdoshdiohi ch may conprise a free
acid group may reag th a suitable base, such as the 30 hydroxi de,

carbonate or bicap a¢® of a pharmaceutically acceptable metal cation,
Wi th anmonia, or w tnkao\gagiﬂ’w maceutically acceptabl e organic prinmary,

secondary or tertiary Representative alkali or alkaline earth salts
include the lithium sodium popRsGieitaly Edhad cifrctagaRsi um and al um num
salts and the like. Illustrative exanpl es ofwwbgses include Page 20 01230
sodi um hydr oxi de, potassi um hydr oxi de, ,kfggdro,xl de, sodi um carbonat e,
N+(C14 al kyl)4, and the like. Represent atlve Bp \bgm nes useful for thc
formati on of base addition salts include ethyl afges~di et hyl am ne,

et hyl enedi am ne, cetodigmi thempabpizompiesbipandlofim ne, pfperszihmemand the |ike. It
shoul d be undes stttodndt) at cohhiocoRpeundsf dased ioched berein also 5 i nclude the

guatem zation of a asi c nitrogen-containing groups they may contain.
Water or oil -sol (Bre-grwdi spersi bl e products nmay be obtained by such

quat erni zati on. See,'Mf npl e, Berge et al., supra. These salts can bc
prepared in situ during-tdesfi nal isolation and purification of the

conpounds of the inventfion, orkdgyeegmdinentstthe popposidea futeregrpasespur i fi ed conpound
in its free base phiagigmtnilakrepablSartid. dddbo@ catodyses, Ge Sfipoditacbipadnd fomaci d, and

i solating the 10 asahdng s sdrey FBEpu@IOP R sbRelSbdiB I cdBsRdal bed herein are
conmpounds of fornmula I, and pharnmaceutically acceptable salts thereof, l's
formula | wherein Zis Hor F;, Xis F, C, CH3, C-120H CH2F, CHF2, or Chl
20Y is!, Br, C, CF3, Cl1-C3 alkyl, &&¥¥ alkenyl, C2-C3 al kynyl,

cycl opropyl, Owe, CEt, SM, phenyl or Het, where Het is a 5- to 10-
menber ed nono- or bicyclic heterocyclic group, which group is saturated,
olefinic, or aromatic, containing 1-5 ring heteroatons sel ected

i ndependently fi-omN, 0, and S; where all said phenyl or Het
groups are option.ally substituted with F, d, Br, |, acetyl, 25nmethyl, CN,
NO2, C21-1, Cl-Cs alkyl, Cl1-C3 al koxy, Cl-C3C1-C3

ai kyl C(=S)-, C1-C3 alicoxy-C(=S)-, CC3 al kyl-Q=0)0-, Ci1-C3 al kyl-0-(C=0)-
Cl-C3 al kyl CKONH-, Ct-C3 alkyl-C(=NH)NH, Cl-Cy di-Cl-C3 al kyl - N (C=0) -
Cl-C3 al kyl -C(=0) N(C, -C3Q C3 al kyl -S(=0)2NH or trifluoronmethyl; all said
met hyl , ethyl, Cl1-C3 al kyl, and cycl opropyl groups am optionally
substituted 30with OH all said nmethyl groups are optionally substituted
with one, two, or three F atons; RIS H F, CI Br |, Cl13N11-,
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said G -C6 al kyl and C-C4 al koxy groups al so optionally substituted with
OCH3or OCH2CH3; to015 G, 02, Rh, Rib, Rl, Rd, Ro Art, Ars or Ar3; where
d is G- tlonaIIy substituted with one amn | am no,
or dial kylcg%%ﬂ'@ylé?zgg sai d di al kyl ami no group conpri si r%r%%@%&% E% al kyl
groups whi ch may be |dent|cal or non-identical; or G is a C-Ca diamno
al kyl group; 1502 is a 5- or 6- nenbered ring, which is saturated,
unsaturated, or aromatic, containing 1-3 ring heteroatons sel ected

i ndependently fromN, O, and S, optionally substituted with 1-3
substituents sel ected independently fromF, d, O4 O0(Cl-C3 alkyl), 0013,
OCH2CH3, CH3C(=0)NH, CH3C(=0)0, CN, CF3, and a 5-nenbered aronmatic

het erocyclic group containing 1-4 ring hctematons sel ected i ndependently
fromN, 0, 20ands; R, is nethyl, optionally substituted with 1-3
fluorine atons or 1-3 chlorine atons, or with OH cycl opropoxy, or C- C3
al koxy, where s aicfhpGsGhiOdiu ety ab@il 500Hp ofQdmpdubtiG 2 trshe Alkdthendil €t i €5 Of said

Cl- C3 al koxy gr%pém&ro&pgmﬁwmswgtém%dmg&w,gomlszbhqm hydroxy or methoxy
group, and where L _al koxy are

i
250pt i onal |y ftutmﬁec’rmesmﬁgsctm'ic’é{rf’n%mwe{)%mvw"ut Bto%o"&&oggrﬁmm Ribis
CH(C113)-Cl.3 al k f‘“d?‘“°@’f%“’°&‘§/'(‘3‘l°8‘%l’?ﬂ‘f’%“m@5&1fﬂm RIPERRGINRE oal | cyl groups
optional |y subst Pteerregd! \itpsoneegtodpps it rreFiies oseretrs P fi&pendent | y from F,
c, Br, |, OH O&e3 200ggnfco@igmd 10211 1 sopug embe@jsigds, ty comp@ifion coppisiseboB0m i s 0 or 1; and
wher e V\/nen M i s GB¢mgRfchugporid 1001. Ispmevdii@dimdnts, the @mgbsitioMconBiscPab@t 601 of IVis Cl- C6
al kyl, optional | Yorpéakisboit i kbse@mbbdichelts, he BmBsthsdhiitebiuSmget ect ed | ndependent |y
fromF, O, OH g;ill;ﬁnd 1650 AR mbodils, oS doRRlek¥ds sl i S C(A) (N) (B) -
where B is H 3 o 5r undbzh memngMe%‘@LJoXpog?%Péan Gfdodiof N one or two oH

groups; 5A an &EBBCi t| onal Iy substituted
with one or two dlbm Pme °J1"fm¥u’?i°°’75?°m°‘f gp"fef'n“¥°u mmg fi the carbon atomto
which they are aﬂ“ﬁ‘ﬂf‘ﬁ’é ”‘Tsfﬁem’bﬁd"ﬁ""‘s P‘bm%@'s‘%ﬁ’ﬁ‘@f“"g‘ﬁ't]ﬁ?fm&? ed ring RO is 10
(0-12)g - Rie \/\/Iﬁ‘éqp'é‘“"dmi‘éﬂsimee'iﬂ"“@m‘s the compositioempgirepbqd 24pe f each i ndependently,
H F, d, Br, CHwmp@MAR! LGhrjeRfbodiERS hO@irbion bE@ESHBF: 130@CHF2, OCF3, et hyl,

n- propyl , i sops opyspounday | O pEc@bgdiments, Biodiitoitlon cosE®s dbait 1ydmg oft €n- but yl or

met hyl sul fonyl ;  compouf¥ 021 .Sn sbhe clbodisfehts, thEfompodisoideomfatdldbau 160, CF3 OCH3, OCH2F,
OCHF2, OCF3, et hyly, oumn@hﬁmynhemuomm mpasinms;&y@)ngammbm iisobutyl, sec-butyl,

ten-butyl, nmethyl sulf e cyano car benoyl ,
nmet hyl carti anoyl , %g diq o mtg&%m?mhqgmmp%gﬁdpb zg% 5-net hyl -1, 3, 4-

e
oxadi azol , 1,3, 4°FRPEd :Tgﬂ??m “%’ FhHY i“i”?"ﬁ“?‘?‘ff%“&imﬁ%’fﬂl H-tetrazol yl,
N- mor phol yl  cab bGrRprndifal ﬁwmemfhﬁ/?’éﬁﬁfl%ﬁ‘%m%ﬂ‘ 300mg of
N-pyrrolidinyl cactwongd 8% no; Rs is H F, O or methyl; Rsis H F, d or
met hyl ;. 25Art i s @3] Esclﬁqtcthcrmgp@ainmbodiments, is a kit for treating a subject having
cancer or an inflammatory disease, comprising: () from about 20mg to about 500mg per

HO\/'\X;:O
Meg’ NHH F
[Sae

day of compound 1021: F or a pharmaceutically acceptable salt

25  (hereof; and (b) instructions for administration of (he compound or 2 pharmaceutically
acceptable salt thereof to a subject to treat cancer or an inflammatory disease. In some
embodiments, the kit comprises from about 50mg to about 200mg of compound 1021:
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U and V are, independently, N, CR2 or CRii Page 23 of 230 R2, R3 and R4
are, independently, H F, d, Br, CH3, CHF, CHF2, CF3 0C113, OCH2F, OCHP2,
OCF3, ethyl opyl, isopropyl, cycl opropyl, isobuty sec- but
tert-butyl W 05@@? ﬁféo ami di nyl , cyano, earbanoyl, @gPﬂQWﬂéﬁé
d|nethylcarbanDyl,1,3,4-oza.diazol-2-yl, 5-nethy14,3,4 oxadrazolyl 1,3, 4-
5t hia.diazolyl, 5-nethyl-1,3,4-thiadiszolyl, INtetrazolyl,

N- nor phol yl car bonyl am no, N-norphol yl sul fonyl, N-pyrrolidinylcarbonyl an no,
and net hyl sol fonyl; 123 and Its are, independently, H F, C or nethyl; Ar2
is rcr.V>A7_, |ID where the dashed line represents alternative fornmal

| ocations for the second ring double bond; Uis -S-, -0- or -N and where
15when Uis -0- or -S-, Vis -CH=., -CCl=o0or -Nwhen Uis -N= Vis
-CH,or -N; RTiSHor nmethyl; Rs is H acetamdo, nethyl, For Cl; Ar3 is
20Rs Ars where Uis -NH, -NCH3- or -0-; R7 and R2 are, independently, 14,
F, d, or nethyl.%i§9%0064l In addition to the definitions given herein for
the groups G R, ¥ >and Z, additional substitutions which could be
contenpl at ed by thos®o il in the chem cal and pharnmaceutical sits are
i ncluded. [0065] In séggﬁ di ments, the invention provides a conpound of
fonbul a 1, where G g 01F or 02 .ordpfam@ielieny esfptickineaéidysods IS G . I n further or
addi ti onal enbodidmRihes, w6l kibhor trealinld 2« SQBVAFRRE IKBRLcSbodihddE b NVeNt i on

provi des a COWO%Qaﬁffor&ﬁnmbﬁaLamma&“ IaBeask 1- 1" Ri b, Rid, Xe At,
Ara or Ar3. In fg&)go sdog[ d| t| on I enbw% omnonqo §¢mg |stIg , Rb, Xic, Rd
or RI.. In furth tlona e odarreg G further or

addi ti onal errbédl“‘??ﬁh‘f? W&”ﬁf‘“"b’“’mﬂ“ﬂ““ r's'ﬁ@?t"bﬂ"l’]“td'cf“fl?’%er'ial embodi ments, G
is R.. In further or additional enbodinents, H&GKEXRI d. In further or

addi tional enbodinments, Gis 11.1.. In thrther or Jgd i §ibnal enbodi ments, G

is Art, Ara or Ar3. In further or additronal enbo Grs Art. In

further or addltlﬁgggélt@%g M&MR Olr pér:malen furt er or' addi ti onal

enbodi nents, Gis I n so ‘Nt H In sone
embodi ments, Z i s a‘ﬁ““so P sa Q Jm%orre embodi ments, Xis

d. In sone enbodi rrents, X s CH3. In sorre to enbodl ments, Xis CH2CH. In
sone enbodi ments, Xis CH2F. MNCOBMIRTENRSREFRRENCE Xj s CRF2. In sone

enbodi nents, Xes [@ABAI pubcationyred peserinerti¢atippsentionrd igthifspeci@ation mrher@H3. [ 0067] | n sone
enmbodi ment; G i S idapofted berdferenXd tethefsgme Ekent as@ffeact B/ jduaVpubliSalion ofptent Cl , Cr,, Cl1- C3

al kyl , phenyl, pyppidish was Pyefita) pd individMify@&dietleyth be iddjoskeddn@EMLe, PYTi dyl ,
pyrrolyl, and pyrazol yl groups opti onal I y substituted with F, Cl, Br, I,

acetyl, net hyI %& % C3 al koxy, Cl1-C3
al kyl 0 Ik , C al kyl - C&200-,
G- >c/:3c:|C( & al kY| [@b%ﬁ“ N =Ry f°’I§|I”%"§II‘ﬁ'-‘ e
di - C1- C3Cl - C3 aI elpifs. N@E‘fﬁ“@ﬂﬂmﬁ’ﬂ‘m& VY“‘SEM“?MFI“““‘G‘I‘“‘I"I“I f1yoromet hyl ;
and Z is H or bp qiteipe prtréfimmpce 9 e fabbetiog deeiloddescristion el et s | s G or Gz, and
Iltois F, O, CI -e@bdigdnie, jol whigh the GlincifB4 ofghe fo@ntiyn eregidliped, a@lthe €ommbyioy | gr oup and t he
20 Cl -4 al kyl natehgofehiccsai d Cl- C4 al koxy group optionally substituted
with F, O, OGH3, 009 rifdelrdtdsFraphd oavirddé thkd ottt ng:88 Gthelda@idthicc€MbOdi Ments, G is
G or 02, and |t n'npi’amﬁrmﬂl: M?ﬂelmo%to%os%lﬂw‘lmor, Hﬁﬁ Wmd ﬁ&@%&‘a or
2- met hOXy et hOXy "29 Colon Tumor cells. Mice were dosed orally (25mg/kg, 50mg/kg or 100mg/kg), oncea

day, for 14 days.

[0034] Figure 2 shows a graph of % Tumor growth inhibition (%TGI) in A375 Xenograft

25 mice dosed 50mg/kg QD, 25mg/kg BID, 50mg/kg QD and 12.5mg/kg BID.
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10068) In sone enbodi nents, GL is N-nethyl-2-am noethyl. In further or
additional enbodi nents, Gas (COB) 2N CH2CH2- N11- (CH2)"-, where n is 1 2, or
In further addi ti onal enbodi nents, Gas (CHS)2
where n IS‘Q@N ”12%363, and X is F. In fluffier or addrtrC%%éwd’éq rrents
Gis (CH3)2N CH2C112-NH (CH2)1,-, where nis |, 2,or3, Xi sFandZi sF. 100691
In sone enbodi nents, Co is 1-piperidyl, 2-piperidyl, 3-piperidyl, or
4-piperidyl. In further or additional enbodinments, & is norpholyl,
1- pi perazyl, or 2-piperazyl. 30 100701 In sone enbodi nents, Gis RI.,
Itiro, R., Rd, Ilk, Art, Ara or Ar3 and Xis F. C, or CH3. In further or
addi ti onal enbodinents, Gis RR. Rb, Ro, Rd, R en Alt Ar2 or Ar3, Xis
F, d, or CH3 and Yis I, Br, ClI, CF3, or Cl1-C3 alkyl In further or
addi ti onal enbodinments, G Past 25 of 230 is Rl., R b,R10, Rith 116, Art,
Ar2 or Ar3, Xis F, d, or CH, Yis I, Br, d, cr3, or C-C3 alkyl and Zis

Hor F 10071] In Jossrﬁrgmeish&rsaggm lm%txniﬂﬁm@éghmﬁ miew S AR Rib, Rc, Rd,

Ric, M Ar2 or Ar 1S.F S &4 QLe al koxy, said C -C4
al kyI group and t blﬁog e ’1}@ 1|mét . 02? sarrﬁﬁdJc y’ a‘r‘koxy group
Iy

optionally substr’f‘%td%d’ or OCH2CH3. In further or

addi ti onal enbodr"Hﬁrﬁ'%“‘"‘*%"“iségﬁﬁP’“P&Wm‘HmB(“g”PHEF“‘SHT“@%ﬁ Ar2 or Ar3 and R

is H F. d, Ci- @@%M@Fﬂmﬁ@f%&éyﬂed@ﬁmwlmww‘%) “H'E{“hb?&y et hoxy. (00721 In
some enbodi nents,cap@w)tsﬁmxmmdpmzwis F. In further or additional

enmbodi nents, is Rh, where R is CH3, Ris H and Yis Br, I, CF3, or CH3.In
sone enbodi ments, G is R fkramnép Bescipiionof minhetioor addi ti onal

eI’TbOdI rrents G |0cﬂ‘37i’$h§muon%cahn§srgadh9cﬂgcﬂ Ij_;§1mhonall?> n%no!up further or

addi ti onal e d| L Ten i S or. OCElI3, and Xis For
be g ject matfer d bedAl T portiong of

CHS. Infurther o(rc ar%%“%r e%fhcfnr?bcé ntgostH &'l:?:zn?'s F, Ris H F, or

OCH3, Xis For CHI"EKE =] ol ‘E‘fﬁ?" F mﬁ‘"ﬁ"f"t"ﬂeé‘f’ ' addit i onal

enbodi ments, d |a'§"°FH°‘B’ W%P@“Fﬁ‘“ﬂ“lf &d freptisqeoge hephy PErePIagP POty ur t her or

addi ti onal errbodi'qu'ﬁ'ls!hﬁ@ﬁregfﬂnbpuuvhere Ribis substituted C3-C6 15
cYcloalicyl. |In fCewilg@micoremgitbtipt | onal enbodi ments, Gis R b where Ribis
unsubsti t ut ed 1€3{008) GLE biadidypled, thé use of gefctulRRmicDkmachehiai thodghadt enbodi nents, Gis
Rib where Rib is ihildd &l Sixhihd" bby®dee (e es yel 0al kyl and R i s H In further

or additional e | Avedd Elc. bhauBiche,wher ec R By i, mregg [Pyl or cyclopropyl.
700731 1 n_sore. otialivat s Sl Sl WIBE S0, By o SR or CF3. In

farther or additi oﬁaels’guﬂ‘@d ﬁbcgdndlﬁwﬁﬂ?mémnm °f”fh°n§°mmﬂ’rm' CH3, or CF;,
and Zis F. In fu??ﬂ‘@ﬁ“ﬁ‘ﬁm“daﬂlﬂ‘im&w °é?‘r°6“5&f“f?&“ﬁ’t°’§“"t§‘“i’°§”ﬁ}*(§ Yis I, Br,

CH3, or CF3, Z2°i &9psbaigehiCeandlaro Thu ygrsiesmpe ebne-Celpbfidents, Gis R d and
R is fluoro, chl @ptdhere mendtytpur capqalayhs in typligphapdup, .4, heniyleplis selegeic - but yl,

Lso-butyl, tert - it atlogs mehyt HOPIr@Pydo-prommlyctugita by, sechiliod aivett hy| , et hoxy,

f1 uoromet hoxy, mMethliwk-aaiae e, chiniRb Ryt Ala{ 10t 10" Rfek b bif ik n@6  addi ti onal
enbodi ments, G i %vegﬁ@edg,"Rolﬂ%mltoh%%nﬁmtgrg@upmmHQYimn%ﬂyl PIOFYT,

i sopropyl, seg; blammr %&u&%'m&oﬁmm Mbﬁ Y bR bR SR necycl obut I,

fl uoronet hyI met h O)%ycé.rbn uorg?]at ox%‘ am no or t hyl am no and Xis
F, C, CH3, or mMRo: LUOT ONe .. In fluffier or additional
embodi ments, C {9440 H‘Q”"R 1“%“"f‘r‘tFB’r“’b‘“‘h@hﬂ“H’r“ﬁ"m‘f’r%‘t“’hg?‘fy“%‘fchfﬂvlm PI 9PYI ,

i sopropyl, sec-batys; m“i‘“%“b’“tlﬂtltdwg aq ysqd bepeingsefarsyq the foligrene sptuspdn | cycl obutyl :
fluoronet hyl, netdmesysoffemyelonet hoxy, 30 net hyl am no or di met hyl am no, Xi s
F, d, CH3, or nono-, di- qr tri- Iuor t hy nd Yis I, 13r, d, or
mono-, di- or tri- fluoro ﬁyl fur ditional enboclinments, G
is Rub It is fluor, cblor oofsﬂ*et hy 3 N&t th,NHpr ap¥lu i sopropyl, sec-butyl,

i so-butyl, ter?ﬂbutyl cyclopﬁ)pyl f:yclobu-t-yl tHuor omet hyl , met boxy,

fl uor onet hoxy, net hyI am no or Pa@@ﬁc@ndoﬁffff’@s@l di met hyl andno, Xis F, O,

Cl 13, or nono-, di- or tri- fluoronethyl, Y is!, Br, d, or nono-, di- or
tri- fluoromethyl and Z is Hor F. 1*ftrther or additional embodiments, C
is Rd and itois F, d, nethyl, ethyl, nethoxy, ethoxy, or 2-

met hoxy- eboxy. 100751 In further or additional enbodinents, 0is Rd, Ris
F, d, nethyl, ethyl, nethoxy, 5 ethoxy, or 2- nethoxy-ethoxy and Xis F,
G, or CH3. In further or additional enbodinents, Gis Rubleis F, d,

net hyl , ethyl, nethoxy, ethoxy, or 2- nmethoxy-ethoxy, Xis F, C, or CH3 and
Yis |, Br, d, or nono-, di- or tri- fluoronmethyl. In firrther or
additional enbodinents, Cl is Rig, It is F, d, nethyl, ethyl, nethoxy,

et hoxy, or 2- nethoxy-ethoxY, Xis F, d, or CH3, Yis I, Br, d, or nono-,
di- or tri- fluoronethyl and Zis Hor F. In 10 further or additional
enbodi nents, Gis Rid and leis H Xis F, d, CH3, or nono-, di- or tri-
fluoromethyl. In further or additional enbodinents, is Rd, Ris H Xis F,
ad, CR3, or nmono-, di- or tri- fluoromethyl and Yis I, Br, C, or nono-,
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3, 4-di hydroxybutyl, in which the chiral carbon in Bis in the S
configuration, which is substantially free of the Risonmer. In further or
addi ti onal nts, the invention provides a conpo )rising a
conpound dW%qgﬁﬁhﬁgf mhere Gis Rid where Rd is 20 (Xééﬁ mﬁﬁmf

Cl - Cocycl oal kyl and Bis 2, 3-di hydroxypropyl, in which the chiral carbon in
Bisinthe S configuration, which is substantially free of the R isoner.
In further or additional enbodinments, the invention provides a conposition
conprising a conpound of forrmula I, where Gis Rid where Rid is C(AXA) is
Cl-C6 cycloalkyl and B is 3,4-dihydroxybutyl, in which the chiral caabon in
Bisinthe S configuration, which is substantially free of the R 25
isoner. [0079] In further or additional enbodinents, Cl is Rd where Ridis
gAXAD i s eyclopropyl. In further or additional enbodinents, Gis R d where
Ridis C(AXA) is cyclopropyl and Bis H In further or additiona

enbodi ments, G i godf ﬂmﬁm&aﬁuﬂoﬂ it e ereln Slof ¥G BnHBY hefednd B i's met hyl,

et hyl, 2- hydroxy Syl [o1 o] o R, c&grcgghhydroxypropyl 30
3, 4- di hydroxybutg'f ot "’°3 il ‘?J el ond

pro [ OX ot butyl,
sec-butyl, isobu ﬁ‘“"':%r E‘%"ﬁﬁ‘r“ﬁ”‘fm‘f “’”lS “lfcﬁ'}'/ﬁmmx“d? u¥ .t In further or
addi ti onal enbodr“ﬁ%‘f’@““@m’f E“ﬁ*’ﬂwemr@ f—‘éi"?f‘”i“’%h %ﬁ ﬂg’ ycl opropyl and B
is 2,3-di hydrokyWGWTehﬁPa@swm%W?%WBﬁF‘?I°”"°"F’ te e @8f addi ti onal
enbodi ments, G i $eteRpteinsydn esrhdbe dferint frgn EEIA' ) i s cycl opropyl and B is 2, 3-
di hydr oxypr opyI Q042 3Théhertl iy Chis @Ay, fchng or i Bombilaiod lefets @ steighit-hethorcar bon in B i s
in the R confi guk@dieDdain shoadi bk o mbHoractalBivind f0R ade @I RAU:BRNt S, Gis R d
where Rid is C(A)ﬂ&,é)orrn§tow&£099&&ny4npréndud§bméeuam%ealromﬁguwpropyl or

3, 4-di hydro t th

confi Igu)r/atr )c()ntu’j ) 12's°f’rf’py’r | yltl 3 %m%?q%&gwl §i a&”]s Ri d V\/nere Ridis
5 C(A (A is cyclu ‘“”“‘y” t?‘rd”ﬁ’msyn%"fph e o] né”l WSt i tuted with one
OH group, or 1Pm*%6rﬂrﬂerh’aaer“§r3§ﬁ‘rr§ W’Uf“é‘ﬁhybﬁ‘l’f'ﬁ' g?‘i‘é““ﬁ‘?" two OH groups. In

further or addl t Pk &P-dimatiyid ditrldrifod 1-bvgl, pratyisobodhretupd. B nipeatylC(A) (A') i s

cycl opropyl and Roremyl. fidonaeml, Grt-angyhed s, andipiedn gyl eroeps, kgt as bepil.oqydnd | sopr opyl ,

sec- butyl, i sasbusk e Whinebrhtagpadds hebein, :@)Clica phige hlas "coy abyohut,y| , 1 uor onet hyl ,

met hoxy, f1 uor O MBiky¥Ch¥edhs thafid alkyl bty inkyQonQdt of 6 bafBBhtadot, b Subbd MR, {awdUrther or to

addi ti onal errbodlarl;rmtébon,%mg §caBLuqméMLﬁJc§hoBLths'1§ongT£Mnar deGi# opropyl and Ris

F, C, methyl, ethyl, p%tho et.h R xy ethoxy In further or
addi ti onal enbodr rr%sr?t S, ﬁxﬁscﬁm\ﬂ%é& a% dsm ;&}? 5%’8“ s cyclopropyl and R

is H Xis F, O g "’Br"“‘ﬁ‘i’}nﬁm“a‘f'"-“‘%?“’t“r‘“f“"m“? 25 10080] 1 n
further or add?t PO ERBRETHRAEEORdcH Bvip IO SPoREBR e a conposition is
conpri sing a conpudrmd hiyks fop tyrislakent fen ghfrenaioms) gr wgto RpwgsixghieoreonRi d is C(A) (A) is
eycl opropyl and Bheig®upZip3e i ity die @xnfors 0P ipimeation bt tid dalbld brd)od/ but vyl , i n whi ch
the chiral carbogwoildbe Bddsoditdinclud oot @ ixkalid iRb:de i are Mhlinda d S substantial |y
free of the S isepRfchtu, libhtcREnResis abagi iRt & the invention
provides a corEPO%rtJdrmmndfa,Qrm%amaa&ugmmon ] Jegzrh cad,, wnere 0 h Rd
where Rid is Ylorczﬁgg,prmp%(ma 1 24 q. dro ropyl, in which
N R AR s i

20 the chiral carpon in ura |on is substantially
free of the S isGREH ™ feaPRapPrayatop uomep FRNIGr BAGEHPHRAYE the i nvention
provi des a conpoSiedols bty Yuipaggrdse adnpbtndkent st || where 0 is R d
where Rid is C( AN Thgters yalikhrglhis esgipbrein icke Bin copbigtiog,refitdpykignyibut vyl , i n whi ch

t he chiral carsomr bratheBchiighyitrivarbol Ronbedi: RlvihgGtbloiioke@dfbon-dafidn €fle-bosids SUDSt ant i al | y
free of the S iSmmgﬁﬂﬂﬁﬁ&h%%nmﬂmwﬁmmmmS the invention
25 provides a comgarshan@bu@mrhaamy@] 99&];991%% 1, where Gis

Rid where Rid is gﬂkA)vﬁ] hSeaSY.el, QR oD 1 hydroxypropyl or
3, 4-di hydroxybut?’l WilﬁUta eCJn’chl ra “&gar on ||‘| y|§\sOr " the S

configuration, mhrch |s substantrally free of the Risoner. In further or
addi tional enbodinents, the inventi8R’pfovi des a conmposi tion conprising a
conpound of fornmula I, where Gis Rd where Rid is COM) is cyclopropyl and
Bis 2,3- "' 30 di hydroxypropyl, in which the chiral carbon in Bis in the S
configuration, which is substantially free of the Risoner. In further or
addi ti onal enbodinents, the invention provides a conposition conprising a
conpound of fornula |, where (3 is Rid where Rdis C(A) (k) is cycl opropyl
and B is 3,4-di hydroxybutyl, in which the chiral carbon in Bis in the S
configuration, which is substantially free of the Risomer. [0081] In sone
enbodi nents, 0 is Rh, and nis 1. In further or additional enbodinments, G
isltk, Ris H R4 6 are H Ry and R3 are, independently, 11, F, d, Br
13, CH2F, CHF2, 5 CF3, 0 CH3, OCH2F, OCHF2, OCF3, ethyl, n-FraPYl,

i sopropyl, eyclopropyl, isobutyl, sec-butyl, test-butyl, and

met hyl sul fonyl, Xis F and Y 1sT. 10082] In some enbodrnents G |s An mhere

T 1 .



methyl and Y is Br, I, CF3, Cl1-C3 al kyl, Ca-Cs al kenyl, Co-C3 al kynyl,

eyel oPrOP71, 0C113, OCH2CH3 or SCH3. [0083] In sone enbodi rrents Gis Ar2
where Ar2 is and Rs is H, acetam do, nethyl, F or C. or
methyl ReV8P098%¢ | n further or additional embodi nentP§T"€§2P°§mA?°§8 where
Ar2 iswhere Re is Hor nethyl, Rs is H acetamdo, nethyl, For d, Ris H,
Xis F, d, or nethyl, Yis Br,!, CF3, Cl1-C3 al kyl, Co-C3 aIkenyI, Co- C3

al l cynyl, eyel opropyl, OCH3, OCH2CH3 or SC*, and Zis F. Ra Ri3A [0085] In
further or additional enbodinents, Gis Ar2 where Ar2 isUnhere Uis 10 S or
O, Vis Cl1-., and Rais Hor Cia, Reis Hor nethyl, Rs is H acotam do,
methyl, For d, Ris H Xis F, d, or nethyl, Yis Br, I, CF3, Cl1-C3 alkyl,
C2-C3 al kenyl, C2-C3 al kyl, eyel opropyl, OCH3, OCH2CH3 or 8CH3 and Z is F.
In further or additional enbodinments, Ris H In further or additional
enbodi nents, Ris H Xis For d and Y is Br, |, CH2CH3 or SCH3 15 [0086] In

sonme enbodi nents rlgeu@[hgmy\ﬂ%glegmgpjma}rogns,stgﬁNMMJ3ggong%tmer or additional
enbodi ment s, Gls[m% re efine v, A thither or
e{%ins tiT 01’ ﬁ',r.a:bson %mrrri2 In ofi¢ eﬁ%% V\% o ‘gﬁﬁ\_)}l

addi ti onal errbodr nen i's defined as
above. In furthef iS‘F""daHHfsWhBWEImd‘&”‘%S‘H|”ﬁ’@ﬂt‘§“““t§“““§i Rl,, and Ris as defined
above, ot her thar®™3 Teatras eyt Tepqkeeirad eyl s vehheriabier or additi onal
enbodi nents, G i oriRlmbingien refer g fldd, alkenyl pad pllypyl struc@s reppseipdiyads dsprdlitehy | | C1- C3

al koxynet hyI ,  Or a@ych @fh OPe xynesthisydetal chan cftgr dolne(ind ow esadhehii t | onal enbodi nent s,
Gis R., where Ridageh SoniRaphybbriateyidd el i@bped@iyheyiheed Witk xheigoainh kO Xdy Mt Nyl ,  OF

eyel opropoxy met Riyh ou@itln YRG! s6n &R tmbugh doblimiel 1o olyden, bBogdd | sitk! siicdDNOehl oro C1- C3

al kyl, C1-C3 a"%ﬁw u}rn'o.'fcl, 0o BB Qer,xmg.r.cgo h QXY BhRegy. [0088] In

further or addrtro nf S i er s. defi ned as above.
In 25 thither Or Qg"tsre&(f)n%l’ rBeh I{SN ém Oep(gqg)(%rsH where Rib is

defined as above.® ﬁ{érﬁ“dﬂ’l‘]‘“&ddl ti onal enbodinents, Gis Rib, Ris H
and Z is F, vvhere'e""‘f’il76‘°‘i‘:’3ls ‘roplkyR S bploatkenyl) ppd \peloallmpf" of wipd heseinr aloggoria (4 t | onal

enbodi nents, G i sonf@ndfongrfel tofioil, slkepybandkikfniyiemebs mipwtivey, esddfibpdsbovelimn H, and Itn, is
defi ned as above whithanefothiotelhi@fogeditomaid Ghldedd Gy fRdrinediiote] bromBibGqdind | S Ri b, where R b
is isopropyl,is2-ubkf oy lombindtioRarkoy: lin, sonte Yribbdihtdy/dr mordhydidgd Bbhls by, be Cy Cl Opent yl , or
cycl ohexyl, all QptdbRRlabodn kDS ded thdbeflas Wil abbink: (R aindorcdblBlid t UENt S SEl ect ed

i ndependent | y fr QH& odg;le shgdrmoﬁrll %_Ig%dsmxbé §pla§£WrﬂlLa&o EHE&%& or

IrrquororrethyI er f Is Rb, where R b
is isopropyl, fm e i °li’ eEHﬁllmqaﬂ"me“ °c m]I‘?Orl T, cyclopentyl, or 5

cycl ohexyl, opti 6’?‘?’8‘%{ VWB&?‘I“‘F&‘?@’WWYW T“B‘Py ad bé%%"?r"’t‘lﬂ’ent s sel ect ed

i ndependent | y % r G sxagyle of abplpalkegy grovpisiygmocthenyj. & nquplimiting examplerofp | - or
trifluoronethyl; bdeaéynfRepusisfhloro@lynyl. Cl - Cs al kyl, nonochloro C -C3 al kyl, Ci1-C3
al koxy, trifl uor ques e, cabdn chainaRiseA Beel; alo&bhﬂ%rybmatioﬂrefahhbﬁnh&!m or additi onaI
enbodi ments, G i Skddh,Rkynih@soRicyRheRrobiiBnyl o5 Rib AP groupdwhlahik dhbar, cydrepent yl

cycl 0ND9311 CyClo%knnho%f%ﬁ%}ﬂspmgﬁh&*grhm%&léompﬂ@éeuc&)ptI Onal l Yy

substi tuted WI h g sas?aﬁ)ofﬂl corepack%ong) seso% cHJé)ﬁ‘n%h, Is Br,!, met hyl

or trlfluororrethy B'{i} yrrher or a b nts, GIS Rlb wher e
R b is isopropyl, Ifices thyse ok ’lﬁ\;n B 83“°§?I°”°p8)?6‘f'°68'l§tyl cycl opentyl ,
or cycl ohexyl , ala‘rd“?ﬁb’f“r"é%ﬂ%}“‘gﬂﬁ % @HE(WT"ﬁ“’%‘H%"‘“GI"“@?-“‘Wth 1 or 2 OH
groups; Yis Br shiorter qisapckyspll be qapd indgtqrofining et gk MtheghghcRjns . Cl, Cl1- C3 al kyl ,
monochl or o Cl- C3 hexdrokryths as p@l of tdchacktione byt ptoriisinic fiok calena@d B fadn ¥ Mt/ arb@r

2- met hoxy- et haxy .chaih Bfe@089] In fiuther or additional enbodinents, Gis R c,
where Ric is def ijRRfmeSmaMBir o ubdd fekdh, BB br i tbmbBRlEH, Lt-PPAkRPOdI Nents, Gis

Ric, and 11. |s B0 o ; i er or additional
enbodl nment s, Wmm?égﬁ&aag Qﬂn'g R éjtcﬁbor’w gn I, and Ric is

defined as above m’f %"P“é’é'rar a‘i“%ec ":‘°d’ca‘)l mnn’t“% ®is Rtc, and Ris
H where Rk is (Cl12).0.11.1, where nrrs Oor 1, n 1s2 or 3 when mis 1,
and nis 1 or 2 when mis 0, 20 and™®*'Ps C1-C6 al kyl, optionally
substituted with 1-3 substituents sel ected |ndependently fromF, a, OH,
OCH3, 0CH2CH3, and C3-C6 cycloallcyl. In another nore specific subgeneric
enbodi nent, mis zero, nis 1 or 2, and Rl is Cl1-C4 al kyl, optionally
substituted as descri bed above. In another nore specific subgeneric

enbodi nent, mis 1, nis 2 or 3, and It is C1-C4 al kyl, optionally
substituted as descnbed above. In a still nore specific 25 subgeneric
enbodi nent, mis zero, nis 1 or 2, and IVis Cl-C4 al kyl, optionally
substituted wwth 1 -3 groups selected fromOH OCH3, C, and cycl opropyl.
100901 In fiuther or additional enbodinents, Gis R d, where Rdis defined
as above. In further or additional enbodinents, Gis Rah and Ris IIl, where
Rid is defined as above. In further or additional enbodinents, Gis R d and
R is as defined above, other than H, and 30 er i's defrned as above In
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20 C(=0)R4, or C(=0)0OR3. In further or additional enbodinents, Xis F, C,
or CH3: Y 1sT, Br, d, CF3, or C1-C3 alkyl, Zis Hor F, and Ris firyl,

t hi enyl, thiazol i sot hi azol yl, oxazolyl, isoxazolyl, rroI I

pyrazol yl . W rFOW?é?#Fer or additional enbodiments, Xis I'—P @52 %’%4@% Y is
I, Br, G, CF3, or A-C3 alkyl, Zis Hor F, and Ft is F, Cl, C-C4 alkyl,
Cl-C3 al l oanY, trifluorornethoxy, or 2- nethoxy-ethoxy. 25[0095] I n anot her
nore specific subgeneric enbodi nent, Rad is cycloal kyl or 1-alkyl -

eyel oal kyl, in which the 1-alkyl group is optionally substituted with one
or two OH groups or with one or two hal ogen atons. [0096] In another nore
speci fic subgeneric enbodi nent, R is hal ogen, Cl-Ca al kyl, nonohal o Cl-C6
al kyl, C3-C6 eYel oal kyl, C2-C6 anyl, 02-C6 al kynyl, phenyl, 30
nonosubstituted phenyl, OR3, 0-C()R4, or C(=0)0R3; and Rid is cycl oal kyl or
1-al kylcycloallcyl, in which the 1-alkyl group is optionally substituted
with one or two Qqu;s&laiaém?;g Ands c}oglram%msvm aJsﬁzzg,qm M [0097] In

anot her nore speC| e & di frent t hi enyl ,
t hi azol yl, i sot hi a% ’& CMI?' & flg;gé %do %U or pyrazol yl; and

Ridis cycloal kylm"b“I’“s'i“’éF"R’I/“I“i? %%l“&'hﬂ“&'ws SW“W‘EF\ PRHEDZ %yl group s
optional | y subst ictlgeed syetepl %%CBB‘P‘%’%WM“’@%WB?%FW%r two hal ogen
atonms. 5 [0098F Ieevergtingtcimence afbrien Sqydeelof Twbeag peinbraseis derdrdi nent, Rid is
cycl oal kyl or 1- ahdyrhigsutds 0ad, boy-fosed, bridgedvnd i ridiads. ARl chepbiygiepup i s optional |y
substituted W th Q8@ i wdy¥our Rsba rhgsGheaitd fing ofdiehmaiies GuoXiyi g, B, 1, nethyl, or
trifluoromethyl. dcahcﬁmtdmrwmrbem@a@%é&ﬁmwewoar&m@mm ment, Ridis
cycl oal kyl or 1-g] ngm%&f%ﬁglmé Bl le&ubgd&pmgIIwIpmgIoup i s optionally

substituted W|th or I n 0 d where Y is
Br,!, to nethy {‘]’hefyi)fef"hnélhar'ﬁ bfcﬁcg[z“fh ty“m B B P s%%“dgﬂl c subgeneric
enbodi nent, R d |°§’"‘Yf‘§€?“8‘é‘l’“k”\?l“°‘B‘I’“"‘{“i‘h‘ef‘&lf’?"&‘)""ﬁs cycl oal kyl, in which the
1-al kyl group is eption lq one or two OH groups, and
where R is F, C, Cl 1-C3 al kyl, Cl-C3 al koxy,
trifluoronethoxy, [pr.2Ine CE?M her nore specific subgeneric
enbodi ment, Rid ig tegrah dr f t ranydrot hi enyl, pyrrolidyl,

pi peridyl, piper A Faéx : each 89&41.9 I I Jy substitut ed as

descri bed above, er.e Y |s or tr| onethyl. In

anot her nore speém Q‘E‘m JERErie H‘Iﬁ'%jém‘r’%" sﬂd‘“ﬂ’d’l‘% °65?§?’£)Is| di nyl ,

t hi azolidinyl, i éﬁ%’éﬂ'ﬂ‘l‘il di nyI i sot hiazol i d| nyl, tetrahydrofuryl,

t et rahydr ot hi elﬁyllm“’b",'ﬁﬂe"é# P‘tﬂ?‘Pma“W‘fi‘éPIYB?‘F jhﬁﬁﬂp'féb%izsi"ﬁw‘}- algyg or o phoI yl, each
optional | y subst iitcotbanaiornsferthasatirajedy macally byspineted, erfidly wiaternte nofargngticBr , |, et hyl, or
trifluoromethyl. dbhginotorditala @htailig frén 50 @GHoht v@ntSd PEBIE @lcte Gne 2@oesrtbodi nent, Rid i s
cycl opropyl or 1ﬂahdgy¢ms&y§,la@pmmwbdmnndMEmsaeaaﬁImﬁLAgnygegr oup is

optional |y subst inubitCthalbrbedhoRRGiniQH scledih obdiln S LR Semie ARG £ RO, 18 F, O,

met hyl et hyl Chl Qxliu%)rre l¥ twogmore eter%elltuko% pfcse;[ltl;nlﬂrelanlé% gvmtln&g)éyl’ SOI’

2- net hoxy et hox AR even Rore speci f
1- (monohydr oxyal Ih'ff?/“’la’)’m ﬁ&ﬁ“ﬁfé"f”&?ﬁ“‘l’laﬁ EPTrSr RSP & ¢ é’&?eﬁ*’?’f’“’énbodl nent, Rid
i s 1- ( monohydr oxy#ite &Py ofest m\?ﬂé‘?%“’“lﬂ“"ﬂ%“ﬁ“ﬂ“‘*%“ﬁyl ethyl, 25
chl or onmet hyl , Cl-@igelsaf fseshagn-aromati Heferorpmlierpiies] peyysntain fiym tPo ipfprr figk y - et hoxy. In an
even nore speci f iriggs el dckitam By ting isfingl-atosaticbetfredichr)sainie xeathdvidha) ingy | 0al kyl . I n
anot her nore sPeGiafte DicyRtiFhaEicRR FomatEihdbrohrEmedcof 4 oytehboaerdikikd Ccycl oal kyl ,
where le' is F, ggswﬂﬁinhﬂeﬁ.lse@i:lbyjlsmgjgn}ldgfm:glgaﬂaswél?’lasagsb@:ldkoxyy

tifluoromet hOXy Mme&bﬁ%&ﬁQ%o%ﬁ?%&éoﬂd&Q&%@l&%ﬂ 'ﬁ an Speci fic

subgeneri c enbodi, Jior e 30 specific,
subgeneric enbodi mc" %“mmﬁtﬁeﬁ'e%]eqma%m%srwg{a’sp°é°C| fic, subgeneric
embodi ment, Uis @W &W‘I’/“P%“‘ﬁﬁf?m“f%ﬁ%ﬁ'ﬂhﬂm%ff@ﬂaf"I“a“Fmre specific
subgeneri c enbodi nment, this invention provides a conpound of formula I,
where Gis Art and Art is phenyl orP#B#8Substituted phenyl, It is F,

met hyl, ethyl, Cl1-C2 alicoxy, trifluororaethoxy, or 2-nethoxy-elhoxy, Xs
F, d, or CH3; Yis |; and Zis F. In another subgeneric enbodinent, this
i nvention provides a conpound of forrnula!, where Gis Art, where Art is
phenyl or nonosubstituted phenyl, R is halogen, Cl-Cs al kyl, Cs-Cs
cycl oal kyl, C2-C6 al kenyl, C. 2-C6 al kynyl, all such alkyl, cycloalkyl, 5
slimy], and al kynyl groups optionally substituted with 1-3 substitu ants
sel ected i ndependently from hal ogen, OH, CN, cyanonethyl, nitro, phenyl,
and trifluoronethyl; or 12 is phenyl, OR3, furyl, thienyl, thiazolyl,

i sot hi azolyl, oxazolyl, isoxazolyl, pyrronI or pyrazolyl. In a nore
speci fic subgeneric enbodi nent, this invention provi des a compound of
formula!, where Ais Ark where Art is phenyl or nonosubstituted phenyl, R
is F, 0 10 Cl-C3 al kyl, C1-C3 allcoxy, 2-nethoxyethoxy, C2 CB aIkenyI
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5FandFwhere the 2-0H carbon is in the R configuration. 1001051l n sone
enbodi nents, the invention provides a conpound of fornmula I, or a
pharnaceutlcal salt thereof, selected from pharmaceutical salt t hereof, is
VO 2009/ 129928¥E%462009/ 040538 phar maceut i cal sal t BHES2HP/044538
1001081l n sone enbodi nents, the invention provides a conposition conprising
a conpound of fornula selected fromthose shown bel ow, where the 2-0H
carbon is in the HO ; xOH xs) O "NH 5It configuration, substantially free of
the S- isonmer OH HQJO c-7 0*-NNH [ 0010911 n sone enbodi nents, the invention
provi des a conposition conprising a conpound of fornula I, selected from

t hose shown bel ow, where the 2-01-1 carbon is in the S configuration,
substantially free of the R~ isoner QlL-1 n 0-"-..NSJH WO

2009/ 129246PCT/ HS2009/ 040538 1001101l n sone enbodi nents, this invention
provides a conpound of fornula |, where Y is phenyl, pyridyl, or pyrazolyl.

In anot Iher Subge@{f% ychcs hJEF}Q e,tﬁfa ewy@qsaggara@;b%oges a conpound of
formulal, where mlisugs It e nen mma Yok ; 35 Xrazol yl. In yet
anot her subgenerl Be '1 st nventi on prow es a compound of

fornula I, 5 Melh’é‘"“i‘c’i“'gplﬁ“‘mdﬁuphdm‘f’ﬁ“ Frac sy ey atdilodrfent, this

i nvention’ provi deslecsle tasifrolita ateyfs (rpigppaigi- I or imjgeralidia-3-@) qr @y ifithi peri dyl ,

2- pi peridyl, 3s picqer oy inidugidind-yipimideitiad il or inkidazoliincstyh@reerginbgener i ¢ enbodi nent
this invention plaaéiitas nod-artrmibghadddagdestbntain Gic B carbonyl\edi8deebole 1 S 1- pi perazyl or
2-pi perazy4. In 200108k, SURGRNRS. bl aRIREElIRRL mxabiitk RcbdBiBRbION provi des a
conmpound of formyl .y, WREK Bl Fadorad ldghpgpogjrﬂy)l, tw&ﬁm@ggt her subgeneric

N et hyl- 2. atmhhie%'%yfpmryﬁ%‘%g?“g“"‘g‘m ”Mgmﬁg h{ﬁf L2 nvention
provi des a conp BPg 31”%]’%""?” "ami no-n-propyl. In

anot her subgener|°¥fpaé’ﬁﬁﬁﬂ¥yh’§‘ﬂfpmy'tdrﬁe§“l Fvicing 16665?”@@?@%%‘?‘& conpound of
famlia |, wher epr@eling, 3pEBY ANIBH2ERPoEHE-fy@pDR Yiddnyl, 1.3ty n is 1, 2, or 3. In
anot her subgeneripmzambamqlmil,hmgmimwem&yﬁremypmioMLa conpound of

formul a |, wher e pfazdifing, SnidbAlni3 Gdi Bz} kR bkt 3. Il ) -, Where n is 1 or 2.
In a nore speckf LnisapdnehlyCHEnQ tha R Rkzioy. ildSivdNAQEd ON provi des a

conpound of for myla, Jcmw@mp@m@mm;”qmau%ow& wRldperidyl, 3-piperidyl,
or 4-piperidyl; Ris Xi s F; anlesLIn anot her

, or
nore specific sulme,n rre s |n tion provides a conpound of
formul a!, where GIS ; Ris H halo, or netboxy,

Xis F; and Y is 2 ang her sp f| ubgeneri c enbodi nent, this
i nvention provi désNHa GQWD fftr;ﬂ ogﬂﬁ:‘)ofS Efj [&ere Gis norpholyl; Ris H,

hal o, or nethoxy; Xis F; and Y |s' a’hot her nore specific sub generic
enbodi nent , thlséiﬂ pr d of fornula 1, where Gis
N-nethy12am'no y@lef ﬁm oxy, Xis F; and Yis | In
anot her nore specefic nerl odld;rg,nt thI s # nvention provides a
compound of for mlﬁ’Eg oé},w H GHi NHN- -BHNa - -pro% R is H, halo,
or methoxy; X s Yis|. Tn anot her ci®{%elkypgeneri e

enbodi nent, t hi s @/ @natsinpie Wd@@m’aﬁéﬁemmas.mudlﬁ@mmhraﬂ where Gis

( C113) 2N- C1 12 CH2 tolielmfrGii2nesdesy the digdkbarias 47d theSligdspeckBridesOt o8 pmbRinkes, H, hal o, or

nmet hoxy; Xis Ry @&Bton¥rohic leterodydly"ai BieR @ity ITDE Gos 2R Qlinfeds Ghesvkibgener i e enbodi nent,
this invention prnmeaﬁ&haaﬁ.gaﬂmu&myp& ﬁe%mhﬁﬂtmm&a Gis

(S0c112) 2N O LBk Jetlisulestletunintd. 1 el 0, o
pionhg

met hoxy, Xis F one e t he invention

iZal
provi des a phar nace“fbl ca ° m e R n‘E %ﬁﬁ%d of fornulal or

a phar maceut i cal 5 FeE%pt ﬁ’tﬂ“’é"' F‘ﬂ'cﬂt?fwfefa?“?ﬁﬁgfwmsswhmme

25  ring of attachment is an ary] ring, and the other individual rings may be alicyclic,

('l
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enbodi ments the pharmaceutical conposition further conprises at |east one
phar maceutically acceptable carrier. [00112]1In sone enbodi nents, the
invention‘@rOV|des a pharnaceutlcal conposition 9H 7-7 _conprising a
conpound s®PPEPHPont 01-'NH MO 5, or a phar maceut i VS LEEMR abl e
salt, thereof. [00113]1n sone enbodi nents, the pharmaceutical conposition
farther conprises at |east one pharnaceutically acceptable carrier. In sone
enbodi ments, the conpound is in the R configuration. In sone enbodi nents,
the conpound is in the R configuration, substantially free of the S

isomer. In sonme enbodinents, the conpound is in the Sio configuration. In
sone enbodi nents, the conpound is in the S configuration, substantially

free of the R - isoner. In some enbodi ments, the compound is: 1-7H
HOLA, ) (is.0 """ NH [001141l n some enbodi ments, the compound is: [00115]1n
sone enbodi nents, the conmpound is: [00116] I n sonme enbodi nents, the

conpound i s: 100%4eu¢ﬁltaggm§5ete%§m&to‘smcl;r.tmaupﬂn@.&@@srmgra,vg,n.tmlylon is directed to

phar maceuti cal anmgpo risin anmun of a compound of
formula | or a pggl’?drr}éeé' SERE H"T’%“’acce '?&"B'Immgmflf'”q‘fcmegrw °?§° Pn some

embodi nents, the “ﬁ'ﬁ]é”rsﬁ@f&‘@ﬁ*’("’i‘”&%‘t‘lﬂ‘s§‘°é§3ﬁﬁb’§‘ﬁ?“1"8ﬁ‘§”f’tﬂ°‘t"ﬁ‘é’1“g%?5‘1%r| se a

phar maceut i cal | y okpcieatayreny] svuminsiude; Rbmyl; 2 ypd fine prd gpe S 1dps ey cont ai n

adj uvant s, exch pirembtgenylantigecey.asitonly o 4 npefosed bagpbenusindudes bigdabla®i ng absor pti on,
fillers, binders oncatisdtdront gy idsbiued nlechtsivatigignath ngl»agent s, sol ubi li zi ng
agents, other cahdsibefigea. and ot her inert ingredients. Methods of fornul ation
of such conposi t'[@ﬁﬁm@&ﬁ"ﬂé@%alyrm%mhgmtm%mﬁﬁ&m itk ] Q4] The i nvention

rel ates tO a COI’TpOS?%I On CO a§outr%%toa%9t skﬁglng io ereon(e:(o)rnpound of
structure: abou mcrocr "0ose; about 12.0ng of

croscer mel | ose® s G8F UM % ‘B‘H{“ 115 0) é tH“]“r’ﬁﬁFﬂ“u“?’ RS fate; and about
2. 4ngy of magnesi GHMES WP &‘t’séh"m‘[s(?@?‘l @?]“’f‘i’f@“"i“h?}‘éﬁ‘t"f“% ohrepoi B ates to a
conposi ti on conpvitsthemgriso St erine A cpidgrowpflosgpotCitain Ko pdisprp Satfdtomt Inst r uct ure: ; about
213. 2ng of m cr oGmbpdineath i i two ernlong heygeoms adyerestt in1he rifgntg o Prnpeeoscar nel | ose
sodi um about 2. Aétdreror@dlen Sl kahEras kot dfiothbr, oBdarheo] 6fthe B9 6f maPRtdbatas 4Ny Of rmagnesi um
stearate. [ 0042Q:hTHiebe it R @Ina. FPteh@hRbAHcli fded MARIRQSH t | on conpri si ng:
about 20in g of a héﬁIngédicals having at least one heteroatom. The term hetercaryl also includes fused
and non-fused heteroaryls having from five to about twelve skeletal ring atoms, as weli as
those having from five to about ten skeletal ring atoms. Bonding to a heteroaryl group can
be via a carbon atom or a heteroatom. Thus, as a non-limiting example, an imidazole group
20 may be attached to a parent molecule via any of its carbon atoms (imidazol-2-y], imidazol-
4-yl or imidazol-5-y1), or its nitrogen atoms (imidazol-1-y1 or imidazol-3-yl). Likewise, a
heteroaryl group may be further substituted via any or all of its carbon atoms, and/or any or
all ofits heteroatoms. A fused heteroaryl radical may contain from two to four fused rings
where the ring of attachment is a heteroaromatic ring and the other individual rings may be
25  alicyclic, Lieterocyelic, aromatic, heteroaromatic or any combination thereof. A non-limiting
example of a single ring heteroaryl group includes pyridy?; fused ring heteroaryl groups
include benzimidazolyl, quinolinyl, acridinyl; and a non-fused bi-heteroaryl group includes
bipyridinyl. Further examples of heteroaryls include, without limitation, furanyl, thienyl,
oxazolyl, acridinyl, phenazinyl, benzimidezolyl, benzofuranyl, benzoxazolyl,
30  benzothiazolyl, benzothiadiazolyl, benzothiophenyl, benzoxadiazolyl, benzotriazoly,
imidazolyl, indolyl, isoxazolyl, isoquinolinyl, indolizinyl, isothiazolyl,
isoindolyloxadiazolyl, indazolyl, pyridyl, pyridezyl, pyrimidyl, pyrazinyl, pyrrolyl,
pyrazinyl, pyrazolyl, purinyl, phthalazinyl, pteridinyl, quinolinyl, quinazolinyl,
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conpound of structure:F; about 203.2ng of mcrocrystalline cellul ose; about
12. 0ng of croscarnell ose sodi um about 2.4ng of sodiuml auryl sul fate; and
about 2.4 of ma neS| um stearate. 5 1001211The inventign so relates to a
conpositio 0(:28%1[2 ng about 40ngy of a compound of strpﬂﬁlgﬂwo‘“”a&bout
183.2ng of mcrocrystalline cellulose; about 12.0ng of croscannell ose

sodi um about 2.4ngy of sodiumlauryl sulfate; and about 2.4ng of nagnesium
stearate. 1001221The invention also relates to a conposition conprising:
about 0.4% by HO OH 10 wei ght of a conpound of structure:F; and about 99. 6%
by wei ght of a pharmaceutically acceptable carrier or vehicle. 100123]1In
sone enbodi nents, the pharmaceutically acceptable carrier or vehicle
conprises mcrocrystallirte cellulose. In nutter or additional enbodi nents,
the mcrocrystalline cellulose is about 92.6% by wei ght of the conposition.
In further or 15 additional enbodi ments, the conposition further conprises:

about 5% by wei , (hAdROME andlPDRLYen ht sodium | auryl
sul f at e; axd abgaﬁlmﬁfﬁﬁ fgﬁéﬁiﬁgﬂgg?ﬁ%ste %gg@%?ﬂquﬁzgoﬂ The inventi o%

also relates to a risin OH wei ght of a
conpound of strué"t“W@ fﬂﬁ‘ﬁ'ﬂ?“‘é‘&fht 95 8% by wei ght of a phar maceutical |y
acceptabl e carri e&or vehocl 1@ &ﬁp ents, the
pharmaceutical ly Q gﬁe gar ﬁg @hl e€5’ rises mcnerystalline
cellul ose. In furtsher yor addi tNonal e od| ts the mcrocrystalline

cel lul ose is about_J8g _3%lby, l;b-hf \pf [t pon. In further or
addi ti onal enbodi nents, the cdhpositi o'l’l furpher conpri ses: about 5% by

wei gi n croscar el um | auryl sulfate; and
about 1% by wei gt@-:% @ﬁmm 10N qgwimr.g\menti on also rel ates
to a conpositi thgborrprl sing: fromabout 2%to 110 OH N11 about 10% by

wei ght of a conpqu ur I out. 98%,t0 about 90% by

wei ght of a phar ?r'ﬁc%mﬂ Of"(]:’?{ :I;mu%%ré’%:rygpst a%q’teag (Pgqus?‘?her KR \%hl cle. [00127]In sone
enbodi nents, the g g |y acceptable carrier or vehicle conprises

m crocrystal | i ne 98] T"ﬁFBs‘lS‘mWI"ﬁH"Fﬁ@F'"‘8}“%’6&1‘?"{“‘?“8%1‘&"?““@‘%‘&& ments, the 15
rni crocryst al | i néehetetakicyytpadhetprapryf groppnbigiim vieneg 5 miser afsetae «o@584 by wei ght of t he
conposi tion. | fhedries ndateddekd CitGs pavabycld ntyedinmeniaden astbdaghe cOnNposi ti on t hit her
conpri ses: from ab@abm) kil e freschbintid rin DesiitionvRicg o, -Chasemiened | ose sodi unm from
about 0.1% t o abpy o Rt o¥¥ebod Bms H@lidd B hodbt kel 1o §ddtd Rbtror @ad f r om about
0.25%to about 1, n%{l%ﬂ}bé‘\ﬁéngﬁ&ch gméusmea{g%a; Rl nddfbhldlo 0 sorre

enbodi ments, the rmaceuteac F/ 8 a%urQatv lf rler glr vehl cle 20
conprises m crocrysta I'ne ce Ged nfu "t"ef’ier 0 di%4'70nal embodi ment s,

the nicrocrystil Fde EaPPargys ?‘?"?“PBHPEB‘BW“@@WTW‘”&‘B’%{WQS% by wei ght of

t he conpositi on. PP o EET Hlen AgEs oLhderpatond fa Petemyd BiViPRSHRoEmo™ he conposi ti on
further conpri sedstercktprghogtitygimork hetetopsony ko betthe B84 dndjtfeyee Fgtvic sagthgs cannel | ose

sodi um and fr omNadxoubtic Bic@&SEHs frapsandiaid frovis hipig dly taaeskogpit thérRGWBIST UM St ear at e.
1001291The i NVentubomac dkE@lid bpah@thak A led: siRlROn S0 sbdigat.i Ng or preventing
cancer or an ijf Ia@m&m%md&m&m&gmmwgmagmcmbm%rl ng to a subject in

neel thereof an J:C SI tion
corrprl si ng; aboul‘:%it%u%%Jr?%fﬁ%i@}%&goﬁhﬁw%fngg?{g%%gy?;e] = %um?%gqjm? 222. 2ny of

mcrocrystalline cé‘gg GRS
[0054] The terms "ha’logen' "halo" or "halide” as used herein, alone or in combination refer

to fluoro, chlore, bromo and/or iodo.
25

Certain Pharmaccutical Terminology
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5 12.0ng of croscarnell ose sodi um about 2.4ng of sodiumlauryl sulfate;
and about 2.4ng of nagnesium stearate. 1001301The invention al so reI at es to
a nmethod for treati ng or preventing cancer or an inflammtion di

conpri si ngV2APH?&ering to a subject in need thereof apr?Té‘f‘Srz%Q?{or‘Q?és armunt
of a pharmaceutical conposition conprising. about 10ng of a conpound of OH
to structure:; about 213.2ng of mcrocrystalline cellul ose; about 12.0ng of
croscarnel | ose sodi um about 2.4ng of sodium |l auryl sulfate; and about
2.4mg of magnesium stearate. [00131] The invention also relates to a nethod
for treating or preventing cancer or an i nfl ammati on di sease,
conprising Pamr,/ staring to a subject in need thereof an effective ts
anount of any of the phansaceutical conpositions described herein.
1001321The i nvention rel at es to a conposition conprising: about I ng of a PH
M h conpound of structure:; about 222.2ng of microcrystalline cellul ose;

about 12.0ng of E%ﬁ@meml&%@9@}%@@@9@hgmélhrmmqimsodl um | auryl
sul fate; and about

nesi tearate WO
2009/ 129246PCT/ U Lﬂ%’g % %%ée'mw\‘/’pe”ﬁ?l TFLS™ rel ates to a

conposi tion conprPEP BB 1R 6 4 PGB MBI of st ruct ure: Fabout
2132nmg of ni crocM‘@Pa&FIdPshé’m@éP?“ﬂ%’S@m‘fab‘@mmTW@dHJI‘“"’E‘F@%car mel | ose

sodi um about 2. 4roukgy spsfies;Sapekinimply sheh epreaptle, herygd, shemp, eoats, ging demtoepnim®s Any of magnesi um
stearate. 5 [0013¢1athit dyantctrbosbg@inShditigsidds seh €@EPOShd | on conpri si ng:
about 20ng of a Ildahedfidsl andthe INEIEMR s SN intMde, S frdabilikife®ro, biragbOUt 203. 2ng of
rni crocrystal | i ngGelde e 3ss emPRALM of thedneibhn b .-!Iu@é mldoge sodium about

2.4ngy of sodium |mMQ/L %ul fate; and about 2. nmagnesi um st ear at e.
[ 001351The i nvent do ?ﬂ 150, Iwamtmest wg%osvleatngooq conprising: about 40ny
of a 10 conpoufid ‘O TFFRE T 4h g Vil t'ni crocrystal linc

cel | ul ose; about szﬁﬂﬁ"lﬁfﬂeﬁ‘?edﬁ??ﬁruﬁﬁfdlhﬁ?e“fgffd‘i B LHEE P Hr 0g of sodi um
lauryl sulfate; arrdmraisosne dminieryd thyftis g msew prrsYew Be pyti@ler df@®1361The i nventi on
al so rel ates to arodiipod tsilGm bereiaghin aslioraieviataiod it sigh. sdelpyor PH wei ght of a
conpound of St r UGkukts o disease, cnidglottAdaE It alSBtiolodye U6z sGHR tFor @femge, an
15 "effective amount” for therapeutic uses is the amount of the composition comprising a
compound as disclosed herein required to provide a clinically significant decrease in a
disease. An appropriate "effective” amount in any individval case may be determined using
techniques, such as a dose escalation study.
[0057] The term "pharmaceutically acceptable™ as used herein, refers to a material, such as
20 acarrier or diluent, which does not abrogate the biological activity or properties of the
compounds described herein, and is relatively nontoxic, i.e., the material may be
administered to an individual without causing undesirable biological effects or interacting in
a deleterious manner with any of the componenis of the composition in which it is
contained.
25  [0058] The term "pharmaceutical composition,” a5 used herein, refers to a biologically
active compound, optionally mixed with at least one pharmaceutically acceptable chemical
component, such as, though not limited to carriers, stabilizers, diluents, dispersing agents,
suspending agents, thickening agents, and/or excipients.
[0059] The term "carrier” as used herein, refers to relatively nontoxic chemical compounds
30  or agents that facilitate the incorporation of a compound into cells or tissues,
[0060] The term "agonist,” as used herein, refers fo a molecule such as a compound, a drug,
an enzyme activator or & hormone modulator which enhances the activity of another
molecule or the activity of a receptor site.
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15 pharmaceutically acceptable carrier or vehicle. WO

2009/ 129246PCT/ US2009/ 040538 [00137] I n sone enbodi nents, the
pharmaceutjcal |y acceptable carrier or vehicle conprises_mcrocrystalline
cel | ul ose. %HO$%V%H@r or additional enbodinents, the mi&TEEHYELARH ne
cellul ose is about 92.6% by wei ght of the conmposition. In further or
addi ti onal enbodi nents, the conposition further conprises: about 5% by

wei ght 5 croscarnel |l ose sodi um about 1% by wei ght sodium lauryl sulfate;
and about 1% by wei ght nagnesi um stearate. [00138] The invention al so
relates to a conposition conprising: about 4.2% by weight of a conpound of
structure: F; and about 95.8% by wei ght of a pharmaceutically acceptable
carrier or vehicle. 10 [00139]In sone enbodi nents, the pharmaceutically
acceptabl e carrier or vehicle conprises mcrocrystalline cellulose. In
further or additional enbodinents, the merocrystalline cellul ose is about

88. 8% by wei ght sliﬂ@terﬁeal?m%'IahQéaherelnr}eféslHatnhﬁcﬁlcQEhas%@&!rlp&uhdoﬁm embodi nent s,

Coci o apout 1ol M BRI e M. A BAE LIRS0 TEL L OSS,
0

sodi um about 1% ‘6“% %1 r¥znu

magnesi um st car af'® 'E‘: Ziv ﬁ‘@ faﬁ"“é"r? l°”ltso relates to a conposition
conpri sing: fr omi®§Fbibe temgphingreqiesipispeptalin 3ities wed bcimRcidst YR SR o conpound of
structure:; anél fhebrlesisbetiveagobties fe aisead baosibdsrcilsdiomirrnd ity phar naceutical |y
accept abl e carri @enoghiologiealiyi opdtterwisd udigsiadt. Thapogdy decribeinipo dissaeniicor t he

phar maceut i cal | y vaic geptubitereloreiuy feicBiith QY of ¥ @lAbetdf Borgdlk oEdmbhs&eS M Ci oi ystal | i ne
cel lul ose. In fULddEaniOing RGH obils Mot o RERRALAE Abgubicbdl Exdrbi@bOCr yst al | i ne
cellulose is fromﬂ%ﬁmﬁ@{ﬂa&&@ﬂ&‘démo@%ﬂ{ 1 Q05 o gonmposition. In

further or addjti,g ETipe] C|rrets [ofo] 05|t| n fur er conprises: from
about 1%to abouf nﬁ}d crfBam Wi EL'f”lmr) FEy s smm Om about 0.1%to
about 2% by wei gﬁ‘f”m‘éﬁﬂ%/ﬁﬁq‘ﬁ“gr‘dﬂm%‘ip% przodliy b&“?‘?‘ﬂffﬁ“tébl ttf)‘ B%06t 0 about 1.5%
by wei ght nagnes P by -dgGraopy pragiHian Bt TRls, t he

phar maceut i cal | y cliuidee pilogbrizeatecihlpridé, eifrategyclopeatinfpropignate; drprpoate, dielsonpth 1 OC T ystalline
cel lul ose. | n furbitegnbrphacithitotening] dodelipiiah ahertiSpatet freutenicgracr yst al | i ne

cel lul ose is fis ORuakpbeGHiofntiptal) @ytbiaiiinuiiye, 1fingia hex@bucftBgecOMposi tion. In
further or additi@Rehe nSRBALIE M ySroxytulhie, HRAORORL, g,;dlggpomidurt her conprises: from

about 1%to 5 ab 0 L .and from about
0.25% t o about lq%&ﬁoi%:ﬁﬁmnﬁ%;?&mL ﬂﬁa?e’ x*J[lB]‘mng] The invention al so

relates to a net Rop. nglmhox an infl ammati on

di sease, conpri sy’ WW@EWP@”&“@’&”@% “?Pi“’”ff@'@ﬁl °P‘?ﬁ°ereof an effective
amount of a phar retemirenplgsmbeas rrate tegplges.about ' ng of a conpound
of HO pi di t -pikslinfobnatcsG-piehylrenidnels phosPhath gierite, SVAIRR propiogrfe, M cr ocryst al | i ne

cel | ul ose; about pkeduliGgpyrdpiosplnle @6 A PRbibBIGHIERE|, pieyhiheut 2. 4ng of sodi um
lauryl sulfate; aifnealdaid pyRphdeptesQifiicyRGRESIe, WIS B sl sbd1441The i nvention
also relates to 2ufmd R iQfueltic@Rkd BYiR ladlbRYVE M ikRELHRREET OF an

i nfl anmati on gsggﬁgmhag&gg%ghoggmggm&mﬁ uca[ﬂ;gac&p%m?mﬁ, ybj ect in need thereof

an effective 1 CO({JBI’I sing: about |

ti Sl t]on
Ong of a conpoun(‘imp"fgagfc%'fpruc °usr"“5 Li T m?n%’ S "M “€f'ocrystal | i ne
cel | ul ose: about g st phemisestsally prespipbls i addiSen AT eeiB6ERPe2 4i ng of sodi um
| auryl sul fate; &reteabddbarmpSch T, &fl-1rHgtherdiommetuedadesitibed 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

ammonig, or with a pbarmaceutically 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. Itlustrative examples of bases include
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[ 00145] Thc invention also relates to a nethod for treating or preventing
cancer or an 20 inflammtion di sease, conprising admnistering to a subject
in need thereof an effective amount of any of the pharmaceuti cal

conposi ti oN® W& I*Bed herein. [00146]1n other aspects,"THEBPEER
invention is directed to a pharmaceutical conposition conprising a conpound
of formula | or a pharnmaceutically acceptable salt, thereof In sone

enbodi ments, the pharnmaceutical conposition is in a formsuitable for ora
adm nistration. In further or additional enbodi ments, the pharnmaceuti cal
conposition is in the formof a tablet, capsule, pill, powder, sustained
rel ease formul ation, solution, suspension, for parenteral injection as a
sterile solution, suspension or emrulsion, for topical adm nistration as an
ointnment or creamor for rectal admnistration as a suppository. In 5
further or additional enbodinents, the pharmaceutical conposition is in

¢ ﬂ'rihgfsi?eafjﬁff%"‘%ﬁl”’”’%d g“s%"mg'ﬁ‘“%%’;w" Mﬁ“”ﬁﬁcp e ermande i
RS RO 5‘&3“&%&9@“@#@“‘% DA EREARE, 0 further or

t he range of abo
addi ti onal enbodl’r'f'é‘Fﬂ“%“"P‘f‘F&‘ FI‘B’%XHT‘”O"T" °8‘I““°fd5?' = is in the range
of about 0.5 to a&ibwwee @G’eﬁgll%‘yﬁﬂawmlwﬂﬁwwdﬂ%m@ﬂ’dﬂiﬁ“iﬁ‘hal enbodi nents 10
t he amount of eoPleidhehuednizitionofa @sidnitpeen-carigoing er@ps 08/ nst contziplitt 7 g/ day. hi
further or addit ionadubedingdinmepiugs daie cmmreindchafatetiatgeered of fornula | is
about 0.002 to akgakfie, el &Apra. Trkse faitsldn bdpRFaredih sidlGHgkrb SRGbIsGDOdI Ment s t he
anount of Corrpou%p&%wéoggfw‘l;oﬂpoﬂnds!o§mc%pgﬁbhogy%m;gaclﬁlp%ﬁeﬁ g/ day I'n further

or additional enbodl la 1 is about 0.01
to about 5 g/ day E ﬁﬁear“%b“?ng] tatb':f")((’)r a o ° oc flér%%'ts%%nﬁe anount of 15

conpound of foPnﬁﬁ“g'“f’m? about 0.02 to about 5 g/day. In further or

addi ti onal enbodi nents the anount of conpound of fornmula |I is about 0.05 to
about 2.5 g/ day. Cwpedfrdir t her or additional enbodi nents the anmount of
conpound of f or midegs] edeBbediiz@itidre Brpdundsof fadnBulnd phagpaceleisally atcepraflasats her or

addi ti onal enboditent s, dosage | evels below the lower limt of the

af oresaid range may be nore thanegdequate. In farther or additional

enbodi nents, dosage | evels 20 ab 'éuﬁhl_le upper Iimt of the aforesaid range
may be required. In further or additidkak, enbodi nents the conmpound of
formula! is admnistered in a si ngo once daily. In further or

addi ti onal enmhedi ments the conpoundgof forfula | is administered in

mul tipl e doses, nore than once per dgyu,;!n further or additional

embodi ment s t he compound of formula | is adnmnistered twice daily. In
further or additi ona}{ﬁénbodl ments the conpound 25 of formula! is

adm ni stered three er da In further or additional enbodinents the
conpound of fornul aFSF'lC&C'é’o‘?ﬁz‘?ﬂ ‘é'%/EF’é‘B%CSUr ti mes per day. In gather or

addi ti onal emddi nEf S EHE:, eChpobPrds Geav Gk, delopropylg@Mr 98- st er ed nor e t han
four times per da&yse, phetsl osifzehe D B 6l- KRR tagnbecdd RenopPhigyditedutyclical conposition i s
for adm ni strati @dupfviclgrddfisearHted, olefhicS okl konf@hingd G dthathbtédadhs enbodi nents, the
manmal i s hunan. s&ﬂdm@ﬁuy%mraﬂdjdgi“@aal 30 enbodi nents, the pharrm:euti cal

conposi tion further Goumf &ﬁetﬁoupsﬂl@ﬁpﬂm?éﬁﬁsh&@hm Fpk ??ﬁ =ty €XCI pi ent and/ or
adj uvant. In further 10&: a °§ﬁ 8’1‘3 fag‘%oaq( _%35 nat ceuti cal
S b S g s 58

corrp05|t|onfurth brrp I's '1'clagent In further or
addi ti onal enbodi nERYsS ¢ R CHER 5“%3’?1*5 %ﬁ&'ﬁ’“}k’g Scé?eﬁ’f‘é romthe group of
eyt ot oxk agents, aREPINH, %ﬁqﬂ@ﬁéﬁ@ﬁsc@geé‘ﬁt@(%fﬁ&dahﬁﬂkﬁé‘opl astic agents. In
further or additi offaP- erfydidi-GheM(S;C: dyD- @B dllficopitas tifleragent i s sel ect ed
fromthe group of codlsidsdthyn) ghyhE:-GllkldnddydiopopyRf@nisoptomisibsui@l abol i t es,

epi dophyl | ot oxb nS; w@kj neopl asti c enzynes, topoi sonerase inhibitors,

procar bazi nes, mtoxantrones, platinum coordination conplexes, biological
response 5 nodifiers and growth inhf®i't®¥rs, hornonal / anti - hor nonal

t herapeutic agents, and haematopoietic growh factors. In further or

addi ti onal enbodi nments, the therapeutic agent is taxol, bortezornib or
both. In further or additional enbodinents, the pharmaceutical conposition
is adm nistered in conbination with an additional therapy. In further or
addi tional enbodi nents, the additional therapy is radiation therapy,

chenot herapy or a to conbination of both. In further or additional

enbodi nents, the pharnmaceutical conposition conprises a pharnaceutically
acceptabl e salt of a conpound of fornula |I. 10014711 n other aspects, the
present invention is directed to a nmethod for inhibiting a MEK enzyne. In
sonme enbodi nents, the method conprises contacting said MEK enzyne with an
anount of a conposition conprising a conpound of fornmula | or a IS

phar ITB.CEUtI cal I y accept abI e sal t t her eof suffl ci ent to inhibit said

o oy o o 1 S ,_l_:l_:‘.__l T U Y L T 1




0.01 to about? g/day. In further or additional enbodi ments the anmount of
conpound of fornmula | is about 0.02 to about 5 g/day. In further or

addi ti onal enbodi ments the amount of conpound of forrmula 1i 2 about 0.05 to
about 2.5 YPHYARHSt urther or additional 30 enbodi nent WHEOERNHE of
conpound of forrmula ha about 0.1 to about 1 g/day. In further or additional
enbodi nents, dosage |levels belowthe lower Iimt of the aforesaid range may
be nomthan adequate. In further or additional enbodi nents, dosage |evels
above the upper Iimt of the aforesaid range may be required. In further or
addi ti onal enbodi nents the conpound of fornula | is admnistered in a
single dose, once daily. In further or additional enbodi nents the conpound
of formula | is admnistered in nultiple doses, nore than once per day. In
further or additional enbodinents the conpound of fornmula | is adm nistered
twice daily. In further or additional enbodinments the conpound of fornula I
is 5 admnistered three te MES, pemmn subshitiled Jor%eeﬁaqa%t' onal enbodi nents
t he conpound of fornula’ﬂ E Bdmon) st er QJ% £ pay In further or
addi ti onal enbodi nBrit’s"f h%’ D dﬂﬁlild’N'?qS ng‘ 14 "y ‘ag’r?f]ﬁl stered nmore than
four tinmes per déyc“ll‘ﬂyl%ﬁé“‘)@%ﬁw ﬁ?é‘?ft‘bé“*“":t‘ﬁgyﬁ%‘a‘cﬁ'kﬂhal suffering fromthe
MEK nedi at ed di sEECirGalgh srafTARIC-Cla¥plf Wit her or addi tional enbodi nents,

t he individual si s a fidsahslkedyrry®atyRaleryhdichymetybeay! erdubrare brgondlenpoSi t 1 ON

conpri sing a conposubdmteifwit 0 sibstuahtskclcbia inBeghidedilly SdmeFl @,r, I, DH@ENDI Nati on with an
addi tional therapy cyadoRemfilhich DRty Qf mielehehional enbodi nents, the additional
therapy is radiation z;ugigmnpgéd@n of both. In
further or additi OB@:;EB%%?m&ﬁ?%ﬂ&%%@ﬁs@%%ﬁﬁ%@yt |bon COfT'pI’I3$I ng a conpound of
formula I is adm ni er’ed in_conbination with at |east one therapeutic
agent. In furt'fler & %ufufrlohufedpodi?E ¥t he t her apeutic agent is

sel ected from the gr®dss Bﬁfﬂlk%%‘tﬂ‘t“é&%‘?s&‘““ég@r??@m%ﬁﬁ““‘éilﬁﬁ‘i‘“(fgenem s agents and
anti - neopl asti e agdi¥visming grpupf saig didtiplpming oy chepprisingved-Cafd erdiprrdiist s, t he

anti - ncopl asti ¢ agemtbeidegics @h@adagich; brr om t he group of consisting of

al kyl ati ng agents, aatidacp@uailokictgsy; epi dophyl | ot oxi ns; anti neopl astic
enzynes, t0p0l1§0mr%%alsnmnﬁaamgmﬂ%&mm ofloh@¥antrones, platinum
coordination conpl exas,, ;B k&&k&.ﬁ}ac@:ﬁﬁ Gy FR Janmn growth

i nhi bitors, horrmna/atl- e ut
haemat opoi etie grow 3} or tmfm"dtmh g%?gmd:ld‘ﬁtl %ﬁ l:ukr’rgodl nents, the
t her apeuti c agent | gms"@ﬁ%"c‘é‘ﬁ TOSCEE&0P, CNb‘Eff'f“&%Sd?ﬁ“ ‘F°'I’Br8t h. In sone

embodi ment's, the Mo EeP psd 6 g byeropams slefedinderseiontly F9rY Gre gr oup

consi sting of #nfl axfmt ory di seases, infections, autoinunune disorders,
stroke, ischenia, carglimeydhEendestmtcdat -DivapGalor 03 Sedelens, fibrogenetic
di sorders, prolif ebdi AecyblipRkHR €S c; ik Rl ExRljabgibdrf ddtfor doc,di SOT der's,
non-cancer hyper preJaﬂlﬁsla&loysgdalé%;;!.%amtouw,&mm ghkas, neopl asms,
cancers, carci nonmag, dm n@ﬁ& o, |d§§g§ﬁ§_,ﬂhhngnumqggﬂé glé 335 vascul ar

rest enosi s, psor|a5| erosc er05|s, art r|t|s
osteoarthrlfls he&F " gm*ﬁﬁ%?“ nd SR neur opat hi c pain, dry eye,
closed angle gl aucon%l“’ﬁmcd’é’kﬁf’f& Eﬁ‘ﬁrﬂﬁléﬂfrﬂ"'"fdﬁ’”ﬂ‘i’]ﬁ‘ﬂé’? or additional
enbodi nent's, the MERonpHs gibsintesyiteli-Srebptithents sqeged indrodndeftly BmTeldn Y di sease. In
further or 30 addi CHoGE aneMoodi ment s, the MEK nedi ated disorder is a
hyperproliferative dussaesgoRiwmeturther or additional enbodi nents, the MEK
nmedi at ed di sorsger is sﬁﬁﬁﬁtagwﬁ&on1the group consi sting of tunors,

| eukem as, neopl asns, cqﬂggggu“ﬁgﬁplnonas and mal i gnant disease. In further
or additional enbodiments, qnwga cer is brain cancer, breast cancer, |ung
cancer, ovarian cancer, pancreatit cancer, prostate cancer, renal cancer,
col orectal cancer or |eukema. In thither or additional enbodinents, t he
Sbrogenetic disorder is scleroderma, polynyosilis, system c |upus,
rheumatoid arthritis, liver cirrhoskg24®eloid formation, interstitial
nephritis or pulnmonary fibrosis. In further or additional enbodi nents, an 5
ef fective anmount of a conposition conprising a pharnaceutically acceptable
salt of a conmpound of fornmula | is adm nistered. 1001491l n ot her aspects,
the present invention is directed to a nethod for degrading, inhibiting the
gromh of or killing a cancer ceU conprising contacting said cell with an
anount of a conposition effective to degrade, inhibit the growth of or to
kill said cell, the to conposition conprising a conpound of fornmula I or a
pharmaceutically acceptable salt, thereof. In sonme enbodi nents, the cancer
cells conprise brain, breast, lung, ovarian, pancreatic, prostate, renal,
or colorectal cancer cells. In further or additional enbodinents, the
conposition is admnistered with at |east one therapeutic agent In fitrther
or addltlonal enbodlnents the therapeutic agent is taxol bortezonth or
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enbodi nents, the growh of the cancer cells is about 75% inhibited. In
further or additional enbodinents, the growh of the cancer cells is about
80@6inhibi%§gi I n fgrther or additional enbodi nents, the omth of the
cancer cel PY12%30t 90% i nhibited. In further or addifG'd 21858k ment s,
the grom h of the cancer cells is about 100% i nhibited, ha further or 5
addi ti onal enbodi nents, a conposition conprising a pharmaceutically
acceptabl e salt of a conpound of fornmula | is used. 1001501l n ot her
aspects, the present invention is directed to a nethod for the treatnment or
prevention of a proliferative disease in an individual conprising

adm nistering to said individual an effective anbunt of a conpound of
formul ator a pharnaceutically 10 acceptable salt, thereof. In sone

enbodi ments, the conpound or pharmaceutically acceptable salt thereof is
adm ni stered as a conmponent of a conposition that further conprises a

phar maceut i cal |y accent;aQlciud@hioh®Qfuey Gk Qtueumemeréerre embodi ments, the
pr oliferative di sease Ieu%ena:%nngcl? &f{l&ﬁ Cﬁ:l an d%fq?‘n) aut oi t runune
' 3ad

di sease, or atheroscf % er or a i onal’ enbodrnents t he
proliferative drsea§%““LAQX Tﬁcﬂrferatrye 15di sease. In thither or

addi ti onal enbodi ment $5HRe- HyoPiordt aeiwrd vigiew giwdtigg s e| ect ed from the
group consistihg of t uriptasare ifdepenficatyiasCrafdoploninydsttvedme®e ¥, carci nonmas and
mal i gnant di sease. ItodHeddxer or additional enbodi nents, the cancer is
brain cancer, breast CARMDRE /gt tHlGhe EHHLOH fo WakhAY RRALASHYERAR 3- tg0aNcr eat i €
cancer, prostate cancgme h@malmgancer, colorectal cancer or |eukema. In
further or addi ti ong| _;enbodi ments, the fibrogenetic disorder is

scl eroderrna, 20 polynyosrtrs systenle 4)9_5 rheumatoid arthritis, liver
cirrhosis, keloid formation, in eszzriaZ“nephrrtrs or pul nonary f|brosrs
I'n further or ,addi tional enbodi et t he cancer is brain cancer, breast
cancer, lung cancer, ovarian cancer, gancreatic cancer, prostate cancer
renal cancer, oIore&&gl cancer or |leukenia. In further or additional
enbodi nents, the cancer |§ brain cancer or a.drenocortical carcinoma In
further or addrtronalqﬁé "éhbodi nent s, the cancer i s breast cancer. In
further or additional FeMbHAFAendehdl b Qi 1P G P e ancer . In furt her
or additional 'grbodi YR8t EH A P ghalrerepyliisgpropéh pslereats fsgbutdaesdeiy,. | n furt her or
addi ti onal enbodi nemremylvhethdslfekr i s prostate cancer. In further or
addi ti onal emnbodi nent Ryis 8,51, BACH; &HLF) SIFS et Oame,erHr:, loor: fdin,t her or
addi ti onal enbodi Mentgsopy, iskhRpyE 3BGREyL, isdurl Qb BdE Glbliy), GalYebn, | N further or
addi ti onal enbodrneq&§mwgmgEﬁ@ﬁgeﬁmgémﬁmﬁggrgmthkenla In 30further or

ddi ti | d to ¢ h
A tiona) e ”E”ctmemymﬁa%oy‘ifgm ﬁ,gtﬁrr?.@fomgt% lddlf her or

iti eﬁlﬁ @E : mg n further or
addi tional enbodi mert& FHPQ PP eenely s pramipos kenla In further or
addi ti onal enbodi HP?MWﬂﬁ¥W%#k%Wm$%k%WP%ﬂPc | ynphocytic B-leukenia. In
further or additional Rephddineriys, the cancer is mesothelioma. In thither
or additional enbodinemmﬁfxtheﬂmmncer is small cell line cancer. In sone
enbodi ments, tzhe compasition conprising a conmpound of formula | is
adnlnrstered in conbination with ap, additional therapy. In further or
addi ti onal enbodi nents, the addi ti or V therapy is radiation therapy,
chenot herapy or a conbination of boqh otn further or additional 5
enbodi ments, the conposition conprrsrng a conmpound of formula | is
adninistered in conbination with at I4&st one therapeutic agent. In
fiirther or additiortd enbodi nents, the therapeutic agent is selected from
the group of cytotoxiéhagenﬂﬁwwanbnk@hgﬂmgenesis agents and anti-neopl astie
agents. In further or additional enbodinments, the anti-neoplastic agent is
selected fromthe group of consrstrng of alrcylatrng agents,
anti-metabolites, 10 epidophyl | ot oxT8¥*ant i neopl asti c enzynes,
t opoi sontr ase inhrbrtors procar bazi ncs, mtoxantiones, platinum
coordi nati on conpl exes, biological response nodifiers and growt h
i nhi bitors, hornonal/anti-hornonal therapeutic agents, and haenat opoi di c
grom h factors. In further or additional enbodinents, the therapeutic agent
is selected fromtaxol, bortezom b or both. In sone enbodi nents, the
conposition is adm nistered orally, 15 intraduodcnally, parenterolly
(i ncluding intravenous, subcutaneous, intranuscular, intravascular or by
infusion), topically or rectally. In further or additional enbodinents the

anount of conpound of fornmula | is in the range of about 0.001 to about
1000 ng/ kg body wei ght/day. In further or additional enbodi nents the anount
of conpound of formula | is in the range of about 0.5 to about 50

ng/kg/day In further or additional enbodrnents t he 20 amount of conpound
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the range of about 0.5 to about 50 ng/kg/day. In further or additional
enbodi nents the 30 anobunt of conpound of fornmula |I is about 0.001 to about

7 g/dey. In further or additional enbodi nents the anount of conpound of
formula | f Y0801 to about 7 g/day. In further or HddFPBR49538

enbodi nents the anmount of conpound of forrmula | is about 0.0210 about 5
g/clay. In further or additional enbodi nents the anount of conpound of
formula | is about 0.05 to about 2.5 g/day. In fluffier or additional

enbodi ments the anmount of conpound of forrmula 1 is about 0.1 to about 1
g/day. In ffirther or additional enbodi nents, dosage |evels below the | ower
limt of the aforesaid range may be nore than adequate. In further or

addi ti onal enbodi ments, dosage | evels above the upper limt of the
aforesaid 5 range may be required. In further or additional enbodi nents the
compound of fornmula | is adm nistered in a single dose, once daily. In
further or additional genb ﬂ.ﬁ?ﬁﬁém%@?ﬂﬁ%ﬁ%ﬂ,d?}&f orfuL | is adm ni stered
in multiple doses, npre n,gnce per | z;% o ur’Lt ér "or_gddi tional

embodi ments the conpOUAd of* For Mk &7 P Ry Rer-arad Fie daily. In
further or additi onaf*RsHrite i prec EoMmsEEst™Pbrnul a | is adninistered
three times to per dégethyltapaneiliyboxedigrol-2yh tinediyidadtxaddmlibi‘ment s t he conpound of
formula | is adm ni stigietil, $oethyl-lt4-thielzolsiciH tbanpalyl Nmophalyltabenylamdwo, addi t i onal

enbodi ments t he conpwushol@duichy)NFHoRinahaddabin admenyedta®r e t han four ffines
per day. In sonme enbodi; deRtaS, inddpha&ndy 3, Wiotlhedl; suffering fromthe
inflammatory diseasey;s a manmal . I n finther or additional enbodinents, the
individual is a human. In further or additional embodinents, an effective
anount of a Is conposition conprisin 'aRTFPhar maceutical ly acceptable salt of
a conpound of fornula! is adm nister '?.~10015211 n ot her aspects, the
present invent®on is directed to a netdod for the treatnent or prevention
of cancer in an indiweelual conprising adm nistering to said individual an
effective anount of a ueRROAEYEhrefts fiHabibrial locaiths 16 PRBKRRGRME | cal |y
acceptable 20 salt tfygreof. In sone enbodi nents, the conpound or

pharmaceutical ly acceqjiﬂpl_g_é_@:tmdmger eof is adm nistered as a conponent of

a conposition that further copprises arnmaceutically acceptable carrier
or vgﬁicle. I n®further 3&“35&“%%}%ﬁcéaggafﬁgﬁts, t he gancerpis brain
cancer, breast cancer, MMY*CEnEE = Far¥alF cancer, pancreatic cancer,
prostate cancer, renal®eHraems col orectal cancer or leukemia In fluffier or
addi ti onal 25 enbodi niRab §,acetuhidp, hefhfdiFog@net i ¢ di sorder i s scl eroderna,

pol ymyositis, systenags!| upus, rheumatoid arthritis, liver cirrhosis, kcloid
formation, interstitial nephritis or ggulnmonary fibrosis. In further or
addi ti onal enbodi ments, the cancer ishkbrain cancer, breast cancer, |ung
cancer, ovarian cancer, pancreatic ?Bgfr, prostate cancer, renal cancer,
col orect al cancer or | eukemia In furth F or additional enbodinents, the
cancer is brain cancer or adrenocortigcal 30 carcinoma. In further or

addi tional enbodi nents the cancer is Dfeast cancer. In further or

addi ti onal enbodi nent®® the cancer is ovarian cancer. In further or
addi ti onal emnbodi ment J st HeNetEE€F i s pancreatic cancer. In further or
addi ti onal enbodi ment Rsentl RearedrdsnendeptlyIF, Proosttalt e cancer. I n further or

addi ti onal enbodivwehhsiditid Rehe GaiiOS kiven Berel @B Zro@aBGE K. Y ahdZ, f Ur t her or

addi ti onal enbodismekkiSubstitofdes wEidit6:Rbe dofemPladd Oy R6L AL € BNERKcat kN T Urt her or

addi tional enbodifERSica 16 we@cer is nyeloid | eukema. In further or
addi ti onal enbodi e.cancer | Lioblastoma. In fluffier or

addi ti onal enbodifr%hgfﬁmﬁ%h%&m}@pl%(')dﬁlam_cn_lmméiro H%)‘}url?ﬁ'%eﬁezﬁ "In further or
addi ti onal enbodihERt & " HEREEHCET Oy RF aegitiad peiEuREf a. In further or
addi tional enbodinment; the cancer is chronic |ynmphocytic B-leultema. In
further or additional enbodi nents, ¥ ®ancer is mesothelioma. In further
or additional enbodinments, the cancer is small cell line cancer. In sone
enbodi ments, the conposition conprising a conmpound of formula | is

adm nistered in conbination with an additional therapy. In further or

addi tional enbodinents, the additional therapy is radiation therapy, 10
chenot herapy or a conbination of both. In further or additional

enbodi ments, the conposition conprising a conmpound of formula | is

adm nistered in conbination with at | east one therapeutic agent. In further
or additional enbodi ments, the therapeutic agent is selected fromthe group
of cytotoxic agents, anti-angi ogenesis agents and anti-ncopl asti e agents.
In further or additional enbodinments, the anti-neoplastic agent is selected
fromthe 15 group of consisting of al kylating agents, anti-netabolites,

epi dophyl | ot oxi ns; antineopl astic enzynes, topoisonerase inhibitors,
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30 additional enbodinments, the size of a tunor is reduced by at | east 60%
In further or additional enbodinments, thc size of a tunor is reduced by at
| east 70% _In further or additional enbodlnents the size of a tunor is
reduced by"&t*PeHt759% 1n further or addi t i onal enbod%ﬂ@ﬁ?@wmﬂﬁg‘S|ze of
a tunor is reduced by at least 80% In further or additional enbodinents,
the size of a tunor is reduced by at least 85% In further or additional
enbodi ments, the size of a tunor is reduced by at least 90% In further or
addi tional enbodinments, the size of a tunor is reduced by at |least 95% In
further or additional enbodinents, the tunor is eradicated. In sone

enbodi nents, the size of a tunor 5 does not increase. In sonme enbodi nents,
tumor proliferation is reduced. In sone enbodi nents, tunor proliferation is
reduced by at least 1 % in sone enbodi nents, tunor proliferation is
reduced by at least 2 % In sone enbodi nents, tunor proliferation is

reduced by at |e%&tme%u@omrhe@ts,ﬁg%nu&%ﬁﬂia%ﬁﬁédofé&&ﬂmwhm@isk gpation is reduced
by at least 4 % [l 9: kﬂgﬁpﬂ{ Md& E"[dg‘%“%dgfr@ kop Is reduced by at
b 201‘ or 1Hon 1 1n, | S 1d

| east 5% In some” reduced by at

| east 10% In so&é%ﬁ&‘f‘?‘rﬁ?ﬂlgnb°‘t“ﬂf%?“5t ﬁT“Fee‘f’ﬁlF‘F°6"h°mb%’mf‘5‘d%ced by at |east
20 % I n some ent¥di s addtiopgrbofire G18r R BRO P PAEY " Yy at | east 25 %
I n sone enbodi freftiski I fiytheror affftioalj chledingots, §f Ri-dn rbaereddiiosdy at | east 30% I n
sonme enbodi nent s emifodiments, GBAQ] Arfoetalh fudier of :gditiveuieddeni\s ign. Iheast 40% | n sone
enbodi ment's, t uNithepdr elitiche® énBddinds, ¢ S A, REIGALdBYnbdmbdimasicibO it sone
enbodi ments, t UNMGoselLR soRk RbdafnbisdH id 101 sdmS enfbRHEsSAts IOM st exbhRddis, 60% 1N sone

embodi ment s, tunerlsyp[tsttnt.;fm@ @.t;tsqnsa%“rregtmn@m XiuBh haAS 706 1 n some
enbodi nent s, tumor, Bmo eLallon is re i yIn bc,ﬁ‘St %5% In sone

embodi ment's, tUmSt pro |fser’a A Eray w % In some
enbodi nent , tuerFHfirI‘E)‘i"’f“’f"‘B?"QF?“ﬁﬁ“ng’ ]F@Bﬁfé‘eﬂ‘mﬂﬁ‘i’}%t# Flé’a%'t’ 80 % In some

enbodi ment's, t undt®7plr e freqdimedis s $18r Qo &dri @ G By YL B €S C8D % I n sone
enbodi nent s, t unsivlpreol, pfids el pyrazdyl, 219 chericridelob il s a5t 95 % I n sone
enbodi ment s, t un@uppdphdlf esdlds Gih Fj G BRI, @an AtBTICN, No, same-@abodi ment s, the
conposi tion COoBPIc-Siakgy, 8- MRtk of i@ ke, hiokyscragin-tasst-er ed in

combi nation with oa@m,mqp@@o)t&]@; B0, &4, iibRd@hma e, t | onal

enbodi nent s, the d=8)f‘§ Q@ﬁﬁ@éoi. 63@1&1—6)19}9 ctj%gr)_a@h chenot herapy or a

conmbi nati on of bo 1s m e the conposition
conprising a conBGun )bNtH "‘mfm 'S e corrbl nation with at
| east one therap@tﬂq‘&r 2 8 ﬁt‘SF Gl ?WﬁErC‘WXYaWFTq“ﬁ‘H%ﬁ““PéW%dl nents, the

t her apeuti ¢ ag@ntCrialodmtisyefsei¢iCiiCe iy ehre ongenglol posipted it o EiBEHe ragent s,

ant i - angi ogenesi $CHGB Briemckdditional embpéinpb,&3td ¢ GagekisgL F, Cino:chi t her or

addi ti onal enbodike by, itae, crbdhopempl asti e agent 1s selected fromthe
group of consi st i) B fmadbAipkld, RY-rRgLNLToeth@NE drmbretsaleodki t €s,

epi dophy! | ot oXi NSupegidd, Bﬁ&&,ﬁﬁéﬂ,  RRFHIE Snece ORI SHEREASE | N bi tor's,

procar bazi nes, ,; 3Q ammonh %@E,lsgcﬂgﬁl &Mﬁﬂcﬁﬁofgﬁ'{e%‘i 'z%ﬂsbf%%" exes,

bi ol ogi cal respo se ronal | anti - hor nonal
t her apeuti c agents” ﬁﬂ'“ﬁf&&?ﬁ?%?‘gpl’s%o%(ﬁhﬂ&“@t 3Pt urt her or

addi ti onal enbodirfEhEEF @i REFt her apeuti c agent is sel ected from taxol,
bortezonm b or botl1§%)] I ppmeephdimetip i i-pieerdyls2 piceridd, Soioripd siteipody- Ins admi ni st er ed
orally, i nt r ad viobken afiitiopsl eop@iments @ fsabrbhglyl( lipip@iz,di 2piperizplt 1 aVenous,

subcut aneous, 3 NYWANK SE:kdmBdiimerks/d if BYRSKLR AR, 8%, AR AalettssFom ), topical ly or
rectally. In furtchPh sl R@ehobd QBRMmeBIEOM] B 8, kD&, aRUAI:0f compound of
formulal isin the ARg% oL, 09, Oc 0010 ADAULAHA0. FHLKG body

wei ght/day. In further or ad ition iments the anount of conpound of
formula! is in 5 the range of about 0.5 to about 50 ngy/kg/day. In further
or additional enbodiments the amount of compound of formula |I is about
0.001 to about 7 g/day. In fluffier™f 8dditional enbodi nents the anount of
conpound of fornmula | is about 0.01 to about 7 g/day. In further or
addi ti onal enbodi nments the amount of conpound of formula | is about 0.02 to
about 5 g/day. In further or additional enbodinents the anmount of conpound
of formula 1 is 10 about 0.05 to about 2.5 g/dny. In further or additional
enbodi nents the anount of conpound of fornula! is about 0.1 to about 1
g/day. In further or additional enbodi nents, dosage |evels below the | ower
limt of the aforesaid range may be nore than adequate. In further or
addi ti onal enbodi nents, dosage |evels above the upper limt of the

af oresaid range nay be required. In further or additional enbodinents the
conmpound of forrmula | is 15 adm nistered in a single dose, once daily. In
further or additional enbodi nents the conmpound of formula! is adm nistered
in nultlple doses nore. than once per day In further or addltlonal
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may nodul ate the activity of MEK enzynes;
treating di seases or

contenpl ated by this invention.

and, as such, are useful for
conditions in which aberrant MEK enzynme activity

contributesg, to th at hol ogy and/or synptons of a disease or condition.
[ 00156] TheVOABIHES ow show exanpl es” of i ndi vi dual corF&Jé‘ﬂ%&%w@

PB ded or

These exanpl es should in no way bc

construed as limting. 5 1001571Table 1 shows enbodi ments of this invention

whi ch are conmpounds of fornula I, wherein Gis R, where Ith,
in the table and X, Y and Z are defined in the table.
FCHB FBr FCH3C Br FCHB FCI3FCH3 O CH3 FCH3 F

F1 FCH3 C
CF3 F

15

20

25

30

is Ry Ryby Rie, Rygy Rig, Ary, Arz or Ars, X is F, C, or CHy, Y is T, Br, Cl, CFs, or C;-C3
akyland ZisH or F

[0071] In further or additional embodiments, G is Rya, Rip, Rie, R1d, Rie, Ary, Arp of Arz and
RisF, €, C;-Cy alkyl or C,-C, alkoxy, said €;-Cy alkyl group and the C;-C4 alkyl moiety
of said C;-C, alkoxy group optionally substituted with F, Cl, OCHs, or OCH;CHj. In further
or additional embodiments, G is Ry,, Rip, Rye, Rig, Rie, Ary, Arz or Ar; and RYis H,F,Cl,
C,-Cs alkyl, methoxy, ethoxy, or 2- methoxy-ethoxy.

[0072] In some embodiments, G is Ry,; and Z is F. In further or additional cmbodiments, G
is Ry, where Ry, is CHa, R is H: and Y is Br, I, CFs, or CH;.In some embodiments, G is Ryp
and Z is F. In further or additional embodiments, G is Ry, Z i3 F, and R®is H, F, or OQCH,
In further or additional embodiments, G is Ry, Z is F, R®is H, F, or OCHa, end X is F or
CH,. In further or additional embodiments, G is Ry, Zis F, R®is H, F, or OCH3, X is F or
CH; and Y is Br, I or CHj. In further or additional embodiments, G is Ry, where Ry is Ca-
Cs cycloalkyl. In further or additional embodiments, G is Ry, where Ry, 15 substituted Cy-Cg
cycloalkyl. In further or additional embodiments, G is Ry, where Ryp is unsubstituted C;-Cq
cycloalkyl. In further or additional exnbodiments, G is Ry, where Ry, is unsubstituted C;-Cy
cyeloalkyl and R®is H. In further or additional embodiments, G is R;, where Ryp is
isopropyl or cyclopropyl.

[0073] In some embodiments, G is R, and Y is I, Br, CHs, or CFa. In farther or additional
embodiments, G is Ry, Y is I, Br, CHy, or CFy, and Z is F. In fixthet or additional
embodiments, G is Ry, Y is I, Br, CH3, or CF3, Z is F and m is zero.

[0074] In some embodiments, G is Ry and R” is fluoro, chloro, methyl, ethyl, propyl,
isopropyl, sec-butyl, iso-butyl, fert-butyl, cyelopropyl, cyclobuty], fluoromethyl, methoxy,
fluoromethoxy, methylamino or dimethylamino. In further or additionnl embodiments, G is
Rug, R is fluoro, chloro, methyl, ethyl, propyl, isopropyl, sec-butyl, iso-butyl, fert-butyl,
cyclopropyl, cyclobutyl, fuocromethyl, methoxy, flucromethoxy, methylamino or
dimethylamino and X is F, Cl, CHj, or mono-, di- or tri- fluoromethyl. In further or
additional embodiments, G is R4, R” is fluoro, ehiloro, methyl, ethyl, propyl, isopropyl, sec-
butyl, ise-butyl, rers-butyl, cyclopropyl, cyclobutyl, flucromethyl, methoxy, fluoromethoxy,
methylamine or dimethylamino, X is F, Cl, CH;, or mono-, di- or tri- fluoromethy? and Y is
1, Br, Cl, or mono-, di- or tri~ fluoromethyl. In further or additional embodiments, G is Ria,
R?is flucro, chloro, methyl, ethyl, propyl, isopropyl, sec-butyl, iso-butyl, rert-burty),
cyclopropyl, cyclobutyl, fluoromethyl, methoxy, flusromethoxy, methylamino or
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CH3 d CFSFCHB FCECHF CH3 CI CECHF CH3 F SCI3 F CH3 O SCH3 F CH3 F
(CH2)2CH3 F CH3 O (C1102CH3 CH2CH3 F F CH3 F CH3 d CH2CH3 F CH3 F

CH2OH )
WO 2009/129246 PCT/US2009/040538

dimethylamino, X is F, Cl, CHs, or mone-, 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 Ri4 and
R%isF, C1, methyl, ethyl, methoxy, ethoxy, or 2- methoxy-ethoxy.
[0075] In further or edditional embodiments, G is Rq, 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 Ryg, RYis F, C, methyl, ethyl, methoxy, cthoxy, or 2- methoxy-ethoxy, X is F, Cl, or
CH; and Y is I, Br, Cl, or mono-, di- or tri- fluoromethyl. In further or additional
embodiments, (3 is Ryq, R® is F, Cl, methyl, ethyl, methoxy, ethoxy, or 2- methoxy-ethoxy,
XisF, Cl, or CH;, Y is 1, Br, Cl, or mono-, di- or tri- flucromethyl and Zis Hor F. In

10 further or additional embodiments, G is R4 and RYisH; X is ¥, Cl, CHj3, or mono-, di- or
tri- fluoromethyl, In further or additional embodiments, G is Ryq, R®is H; X is F, C1, CHj,
of mono-, di- or tri- fluoromethyl and Y is 1, Br, Cl, or mono-, di- or trj- ffuoromethyl. In
further or additional embodiments, G is Ryg, R is H; X is F, Cl, CHa, or mono-, di- or tri-
fluoromethyl, Y is I, Br, Cl, or mono-, di- or tri- fluoromethy] and ZisHor F.

15 [0076] In further or additional embodiments, (3 is Riq where Ryg is C(A)AY is Ci-Cy
cycloalkyl. In further or additional embodiments, G is R;4 where R4 is C(A)(AD is C)-Cs
cycloalkyl and B is H. In further or additional embodiments, G is Ryq where Ry4 is C(ANA")
is C;-Cg cycloalkyl and B is methyl, ethyl, 2-hydroxyethyl, n-propyl, 3- hydroxypropyl, 2,3-
dihydroxypropyl, 3,4-dihydroxybutyl, isopropyl, l-methyl-2-hydroxy ethyl, n-butyl, sec-

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

[0077] In further or additionel embodiments, G is R1q where Ryq is C(A){A" is C;-Cs
cycloalkyl and B is 2,3-dihydroxypropyl or 3,4-dibydroxybutyl. In further or edditional
embodiments, G is Rjq where R4 is C{A)A" is C;-Cg cycloalkyl and B is 2,3-
dihydroxypropy! or 3,4-dihydroxybutyl, in which the chiral carbon in B is in the R

25  configuration. In further or additional embodiments, G is Rig where Ryq is C{AMA") is C-Cs
cycloalkyl and B is 2,3-dihydroxypropyl or 3,4-dihydroxybutyl, in which the chiral carbon
in B is in the 8 configuration. In further or additional embodiments, G is Ryg where R4 is
C{AXA") is C)-Cs cycloalkyl and B is methyl, optionally substituted with one OH group, or
C3-Cs alkyl, optionally substituted with one or two OH groups. In further or additional

39  embodiments, G is Rys where Ry is C(A)A" is C)-Cg eycloalkyl and RY is fluoro, chloro,
methyl, ethyl, propyl, isopropyl, sec-butyl, iso-butyl, feri-butyl, cyclopropyl, cyelobutyl,
fluoromethyl, methoxy, fluoromethoxy, methylamino or dimethylemine. In firther or
edditionel embodiments, G is Ryq where R4 is C(ANA"} is C,-Cg cycloalkyl and R%is F, Cl,
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methyl, ethyl, methoxy, ethoxy, or 2- methoxy-cthoxy. In further or additional
embodiments, G is Rja where Ryq is C{A)(A"} is C-Cy cycloatkyl and RYisH: XisF, Cl,
CHa, or mono-, di- or tri- fluoromethyl.
[0078] In further or additional embodiments, the invention provides a composition
5 comprising a compound of formula I, where G is Ryq whese Ry is 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 R configuration, which is substantially free of the S isomer. In further or
additional embodiments, the invention provides a composition comprising 8 compound of
formula L, where G is Ry where Ry is C(A)(A") is C;-Cg cycloalkyl and B is 2,3-

i0  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 1, wherc G is Ryq where Ryq is
C(AXA" is C-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 § isomer. In further or additional

15  embodiments, the invention provides a composition comprising a compound of formule I,
where G is R g where Ryq i3 C(A)(A"} is C1-Cs cycloalkyl and B is 2,3-dihydroxypropyl or
3,4-dihydroxybutyl, in which the chiral earbon 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 & compound of formula I, where G is Rjq where Rya is

20 C{A)A" is C;-Cs cycloalkyl and B is 2,3-dihydroxypropyl, in which the chiral carbon in B
is in the 8 configuration, which is substantially free of the R isomer. In further or additional
embodiments, the invention provides & composition comprising a compound of formula ],
where G is Ryg where Ryq 15 C{AXA") is C,-C;; cycloalkyl and B is 3,4-dihydroxybuty], in
which the chiral carbon in B is in the S configuration, which is substantially free of the R

25  jsomer.
[0079] In further or edditional embodiments, G i§ Rya where R;qis C(ANA") is eyclopropyl.
In further or additional embodiments, G is Ry where Rya is C(AXA") is cyclopropyl and B
is H. In further or additional embodiments, G is Ryq where R is C{AXA"} is cyclopropyl
and B is methyl, ethyl, 2-hydroxyethyl, n-propyl, 3- hydroxypropyl, 2,3-dihydroxypropyl,

30  3,4-dihydroxybutyl, isopropyl, l-methyl-2-hydroxy ethyl, n-butyl, sec-butyl, isobutyl, or 2-
hydroxymethyl-3-hydroxy propyl. In further or additional embodiments, G is Ry where Ryy
is C{A)(A") is cyclopropyl and B is 2,3-dihydroxypropyl or 3 ,4-dihydroxybutyl. In further
or additional embodiments, G is Ryg where Ryq is C{AXA") is cyclopropyl and B is 2,3-
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dihydroxypropyl or 3,4-dihydroxybutyl, in which the ehiral carben in B is in the R
configuration. In further or additional embodiments, G is Rig where Rya is C(A)A") is
cyelopropyl and B is 2,3-dihydroxypropyl or 3 4-dihydroxybutyl, in which the chiral carbon
in B is in the § configuration. In farther or additional embodiments, G is Ryq where Ryq is
C{A)A" is cyclopropyl and B is methyl, optionally substituted with one OH group, or Cz-
C; alkyl, optionally substituted wilh one or two OH groups. In further or additional
embodiments, G is Ryg where Ry4 is C(A)(AD is cyclopropyl and R is fluoro, chloro,
methyl, ethyl, propyl, isopropyl, sec-butyl, iso-butyl, rert-butyl, cyclopropyl, cyclebutyl,
fluoromethyl, methoxy, fluoromethoxy, methylamine or dimethylamino. In forther or
additionel embodiments, G is R4 where Ryq is C(AXA") is cyclopropyl and R%isF, Cl,
methyl, ethyl, methoxy, ethoxy, or 2- methoxy-ethexy. In further or additional
embodiments, G is Ryq where Ryq i3 C{(A)(A") is cyclopropyl and RYisH; X is F, Cl, CH;, or
mono-, di- or tri- flucromethyl.

[0080} In further or additional embodiments, the invention provides a corposition
comprising a compound of formmula I, where G is Rjq where Rya is C(A)(A") is cyclopropyl
and B is 2,3~dihydroxypropy! 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 Ryq where Ryq is C(AXA") is cyclopropyl and B is 2,3-dihydroxypropyl, in which
the chiral carbon in B is in the R configuration, which is substantially free of Lhe S isomer.
In further or additional embodiments, the invention provides a composition comprising a
corapound of formula I, where G is Rja where Ryg 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
provides & composition comprising a compovnd of formula I, where G is Rjy where Ryq is
C(AXA’) is cyclopropyl and B is 2,3-dihydroxypropyl or 3,4-dihydroxybutyl, in which the
chiral carbon in B is in the § 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 R4 is C(A)(A") is cyclopropyl 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 1, where G is Ryg where Ryqis
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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 Ry, and n is 1. In further or additional embodiments, G
is Rie, RY is H, Ry.g are H, R and Ry are, independently, H, F, €1, Br, CH;, CH,F, CHF,
CF,, O CH3;, OCH,F, OCHF;, OCF;, ethyl, n-propyl, isopropyl, eyclopropyl, isobutyl, sec-
butyl, tert-botyl, and methylsulfonyl, X isFand Y is L

[0082] In some embodiments, G is Ary where Aryis phenyl optionally substituted with one
group selected from acetamido, amidinyl, cyano, carbamoyl, methylcarbamoyl,
dimethylcarbamoyl, 1,3,4-oxadiazol-2-yl, S-methyl-1,3,4-oxadiazolyl, 1,3,4-thiadiazolyl, 5 -
methyl- 1,34~ thiadiazolyl, IH-tetrazolyl, N-morpholylcarbonylamino, N-
morpholylsulfonyl, N- pyrrolidinylcarhonylaming, and methylsulfonyl, optionally
substituted with 1-3 substituents selected independently from F, Cl, and CH;. In further or
additional embodiments, G is Ar; where Anjis phenyl optionally substituted with one group
selected from acetamido, amidinyl, cyano, carbamoyl, methylcarbamoyl,
dimethylearbamoyl, 1,3,4-oxadiazol-2-yl, 5-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, optionefly
substituted with 1-3 substituents selected independently from F, Cl, and CHy, R%is H, X is
F, Cl, or methyl and Y is Br, I, CFs, C1-C; alkyl, C;-C; alkenyl, Co-Cs alkymyl, cyclopropyl,

Rz
w2
O CH;, OCH;CH; or SCHy, In some embodiments, G is Ar where Ay is Z\ and
where R- and R are, independently, H, F, Cl, CHs, CF3, OCH;. In further or additional
Ry
R
embodiments, G is Ar; where Anis T~ and where R; and R are, independently,
H, F, Cl, CHs, CFs, OCH3, X is F or CH;, Y i3 ], Br, or Cl; and Z is F. In further or
additional embodiments, G is Ar, where Aryis phenyl or mono-substituted phenyl. In further
or edditional embodiments, G is Arq where Aryis phenyl or mono-substituted phenyl, X is F
or CHa, Y is 1, Br, or Cl, Z is F; and R” is F, methy], ethyl, methoxy, or 2-methoxy-ethoxy.
In further or additional embodiments, G is Ar; where U is N or CRs and V is N. In further
or additional embodiments, G is Ar; where U is N or CR;z and V is CR. In further or
additione! embodiments, G is Ar; where Uis N or CRz, VisCR, R%isH, X is F, Cl, or
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methyl and Y is Br, I, CF3, Ci-C; alkyl, C;-C; alkenyl, C;-C; alkynyl, cyclopropyl, OCH;,
OCH,CH; or SCH;.

R7
L3
|0083] In some embodiments, G is Ar; where Arz is U where Ry is H or methyl
and Ry is H, acetamido, methyl, F or Cl.
7
£\

[0084] In firther or additional embodiments, G is Ar; where Ar, is R U where Ry
is H or methyl, Ry is H, acetamido, methyl, F or Cl, RisH, X is F, C], or methy), Y is Br, I,
CF3, C1-Cs alkyl, C;-C; alkenyl, C:-C; alkynyl, eyclopropyl, OCH;, OCH,CH; or SCHs,
and Zis F.
Ry
v
R )
[0085] In further or additional embodiments, G is Ar, where Arsis u where Uis
S or O, Vis CH=, and Ry is H or CHj, Rs is H or methyl, R is H, acetamido, methyl, F or
Cl,R%is H, X is F, Cl, or methyl, ¥ is Br, I, CF3, Cj-C;s alkyl, C-C alkenyl, C-C; atkynyl,
eyclopropyl, OCHa, OCH>CHj or SCHj and Z is F. In further or additional embodiments,
R is H. In further or additional embodiments, R®is H, Xis F or Cl and Y is Br, I, CH.CH;
or SCH;
[0086] In some embodiments, G is Ar; where Uis -O-.
[0087] In further or additional embodiments, G is Ri,, where R), is defined as above. In
further or additional embodiments, G is R4, and R® is H, where R, is defined as above. In
further or additional embodiments, G is Ry, and R® is as defined above, other than H, and
R, is defined as above. In further or additional embodiments, G is Ry, where R, is methyl,
monohalomethyl, C-C; alkoxymethyl, or cyclopropoxymethyl. In further or additional
embodiments, G is Ry, where R, is methyl, monohalomethyl, C-C; alkoxymethyl, or
cyclopropoxy methyl and where RYisF, Cl, C+Cs alkyl, monochloro C,-C, alkyl, C;-C;
alkoxy, trifluoro methoxy, or 2-methoxy-cthoxy.
[0088] In further or additional embodiments, G iz Ryy,, where Ry, is defined as above, In
further or additional embodiments, G is Ry, and R? is H, where Ryy is defined as above. In
further or additionsl embodiments, G is Ryy, R®is H and Z is F, where Ry, is defined as
gbove. In further or additional embodiments, G is Ry, and R? is as defined above, other than
H, end R, is defined as above. In further or additional embodiments, G is Ry, where Ryy 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
OCH;; Y is Br, [, methyl, or trifluoromethyl. In further or additional embodiments, G is Rit,
where Ry, is isopropyl, 2-butyl, 2-pentyl, cyclopropyl, cyclobutyl, eyelopentyl, or
cyclohexyl, optionally substituted with 1 or 2 substituents selccted independently from F,
Cl, OH, end OCH3; Y is Br, J, methyl, or triflugromethyl; and R® is F, Cl, C;-C; alkyl,
monochloro C,-C; alkyl, C,-C; alkoxy, trifluoromethoxy, or 2-methoxy- ethoxy. In further
or additional embodiments, G is R.p, where Ry is isopropyl, 2-butyl, 2-pentyl, cyclopropyl,
cyclobutyl, eyclopentyl, or cyclohexyl, all optionally substituted with one Cl or with 1 or 2
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, cyclopeatyl, or
cyclohexyl, all optionally substituted with one Cl or with 1 or2 OH groups; Y is Br, 1,
methyl, or trifluoromethyl; and R is F, Cl, C;-C; alkyl, monochlorn C;-C; alkyl, C;-Cy
alkoxy, trifluoromethoxy, or 2-mcthoxy-ethoxy.

[0089] In further or additional embodiments, G is Ry, where R is defined as gbove, 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)sOnR', wheremisQor I, nis2 or 3 whenmis 1, and nis 1 or 2 when m is 9,
and R' is C;-Cg alkyl, optionally substituted with 1-3 substituents selected independently
from F, Cl, OH, OCH,, OCH;CHj, and C3-Cg oycloalkyl. In another more specific
subgeneric embodiment, m is zero, nis 1 or 2, and R'is C;-Cy4 alkyl, optionally substituted
as described above. In another more specific subgeneric embodiment, mis 1, nis 2 or 3, and
R' is C;-C; nlkyl, optionally substituted as described above. In a still more specific
subgeneric embodiment, m is zero, nis 1 or 2, and R' is C;-Cy alkyl, optionally substituted
with 1 -3 groups selected from OH, OCHj, Cl, and cyclopropyl.

[0090] In further or additional embodiments, G is R4, where R4 is defined as above. 1n
further or additional embodiments, G is Ryq, end R is H, where Ryq is defined as above, In
further or additional embodiments, G is R;q and R® is as defined above, other than H, and
Ruq is defined as above. In further or additional embodiments, G is Rye, and R® is H, where
Ry is C{AYA)(B)- where B, A, and A’ are, independently, H or Cy alkyl, optionally
substituted with one or two OH groups or balogen 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 conteining one or two heteroatoms selected, independently, from O, N, and 8 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 Ry, where Ry, is defined as above. In

5 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
R, is defined as above.
[0092] In further or additional embodiments, G is Ar), where Arjis defined as above. In
further or edditional embodiments, G is Ary, and R® is H, where Ar)is defined as above. In

10 further or additional embodiments, G is Aryand R® is as defined above, other than H, and
Aryis 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 Arz, 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 Arp is defined ss above.

[0094] In further or additional embodiments, X is F, Cl, or CHj; Y is I, Br, Cl, CF; or C-C;
alkyl, and Z is H or F. In further or additional embodiments, X is F, Cl, or CH;; Yis [, Br,
Cl, CEs, or C,-C; alkyl, Z is H or F, and R” is halogen, €)-Cs alkyl, monohalo C,-C; alkyl,
C3-Cs eycloalkyl, C;-Cs alkenyl, C2-Cg alkynyl, phenyl, monosubstituted phenyl, OR;, O-

20 C(O)Ry, or C(=0)ORs, In further or additional embodiments, X is F, Cl, or CHy: Y is ], Br,
Cl, CP;, or C;-C; alkyl, Z is Hor F, and R® is fury, thienyl, thiazolyl, isothiazolyl, oxazelyl,
isoxazolyl, pyrrolyl, or pyrazolyl. In further or additional embodiments, X is F, C, or CHs:
Y is], Br, Cl, CF;, or C,-C; alkyl, Z is H or F, and R is F, C1, C;-Cy alkyl, C;-C; alkoxy,
trifluorornethoxy, or 2- methoxy-cthoxy.

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

[0096] In another more specific subgeneric embodiment, R is halogen, Cy-Cs alkyl,
monohalo C;-Cq alkyl, C3-Cs cyeloalkyl, C;-Cs alkenyl, C2-Cs alkynyl, phenyl,

30 monosubstituted phenyl, OR;, O-C(=O)R4, or C(=0)ORs; and R4 is cyeloalkyl or 1-alkyl-
cycloatkyl, 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 enother more specific subgeneric embodiment, R%is furyl, thienyl, thiazolyl,
isothiazolyl, oxazolyl, isoxazolyl, pyrrolyl, or pyrazolyl; and R4 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 atoma.

[0098)] In another more specific subgeneric embodiment, R;q4 is cyclonlky! 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, Ry4 is cycloalkyl or 1-alkyl-cycloalkyl, in which the 1-alky] group is
optionally substituted with one or two fluorine or chlorine atoms, and where Y is Br, I,
methyl, or trifluoromethyl. In another more specific subgeneric embodiment, R4 is
cycloalkyl or {1 -aliey I)-cycloalkyl, in which the 1-alky] group is optionally substituted
with one or two OH groups, and where R™is F, Cl, C;-C; alkyl, monochloro C;-C; alkyl,
C)-C; alkoxy, trifluoromethoxy, or 2-methoxy-cthoxy. In another more specific subgeneric
embodiment, R4 i3 tetrahydrofuryl, tetrahydrothienyl, pyrrolidyl, piperidyl, piperazinyl, or
morpholyl, each optionally substituted as described above, and where Y is Br, 1, methyl, or
trifluoromethyl. In another more specific subgeneric embodiment, Ry is oxazolidinyl,
thiazolidinyl, isoxazolidinyl, isothizzolidinyl, tetrahydrofuryl, tetrahydrothienyl, pyrrolidyl,
piperidyl, piperazinyl, or morpholyl, each optionally substituted as described above, and
where Y is Br, I, methyl, or trifluoromethyl. In another more specific subgeneric
embodiment, Ryq is cyclopropyl or l-alkyl-cyclopropyl, in which the I-alkyl group is
optionally substituted with one or two OH groups, and where R™ is F, Cl, methyl, ethy],
chloromethyl, C)-Cy alkoxy, trifluoromethoxy, or 2-methoxy-ethoxy. In an even more
specific embodiment, R4 is 1-(monohydroxyalkyl) cycloalkyl. In another more specific
embodiment, Ry4 is 1-{monohydroxyalkyl) cycloalkyl, where R is F, Cl, methyl, ethyl,
chloromethyl, Cy-C: alkoxy, triflucromethoxy, or 2-methoxy-ethoxy. In an evea morc
specific cmbodiment, R,q is 1-{dihydroxyalkyl) cycloalkyl. In another more specific
embodiment, Ry4 is 1-{dihydroxyalkyl) cycloalkyl, where R” is F, Cl, methyl, cthyl,
chloromethyl, Ci-C; alkoxy, trifluoromethoxy, or 2-methoxy-ethoxy.

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

{00100] In a still morc specific subgeneric embodiment, this invention provides a
compound of formula I, where G is Ay and A is phenyl or monosubstituted phenyl, R® is
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F, methyl, ethyl, C,-C; alkoxy, trifluoromethoxy, or 2-methoxy-ethoxy; X is F, Cl, or CHy;
Y is I; and Z is F. In another subgeneric embodiment, this invention provides a compound
of formwla I, where G is Ary, where Arj is phenyl or monosubstituted phenyl, RY js halogen,
C-Cy alkyl, Cs-Cs cycloalkyl, C;-Cg alkenyl, C;-Cs alkynyl, all such alkyl, cycloalkyl,
5 alkenyl, and alkynyl groups optionally substituted with 1-3 substituents selected

independently frorn halogen, OH, CN, cyanomethyl, nitro, phenyl, and trifluoromethyl; or
R® is phenyl, OR;, furyl, thienyl, thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, pyrolyl, or
pyrazolyl, In a more specific subgeneric embodiment, this invention provides a compound
of formula I, where A is Ary, whete Ar; is phenyl or monosubstituted phenyl, R® is F, Cl,

10 C;-Cj alkyl, C1-C, alkoxy, 2-methoxyethoxy, Cx-C; alkenyl, C2-Cs alkynyl, trifluoromethyl,
phenyl, furyl, or thienyl, thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, pyrrolyl, or pyrazolyl;
X is F, Cl, ormethyl; Y is I, Br, Cl, CFs, or C;-Cs alkyl; and Z is F.
[o0101] In another still more specific subgenerie embodiment, this invention provides
a compound of formula I, where G is Ary, where Ar is phenyl or monosubstituted pbenyl,

15 RPisH;XisP, Cl,orCHy; YisBrorl;and Z js F.
[00102] In another subgeneric embodiment his invention provides a compound of
formula 1, where G is Amz, where Arp 18 2-thienyl, 2-furyl, 3 -thienyl, 3 -furyl, 2-pyrrolyl, or
3 -pytrolyl, all optionally substituted with methoxycarbonyl, methylcarbamoyl, acetamido,
acetyl, methyl, ethyl, trifluoromethyl, or halogen. In & more specific subgeneric

20  embaodiment his invention provides a compound of formula I, where G is Arp, where Ar is
2-thienyl, 2-fury], 3-thienyl, 3-firyl, 2-pyrrolyl, or 3- pymolyl, all optionally substituted
with methoxycarbonyl, methylcarbamoyl, acetamido, acetyl, methyl, ethyl, trifluoromethyl,
or halogen; R i3 other than H; X is F, C1, or CH;: Y is §, Br, Cl, CF3, or C;-Cj alkyl, and Z
is H or F. In another subgeneric embodiment this invention provides a compound of formula

25 L where G is An, where A, 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, Ci~Cs alkyl, monochloro C,-
C; alkyl, C;-C; alkoxy, triflucromethoxy, methyloxy-methoxy, or 2-methoxy-ethoxy; X is
F, Cl, or CHy: Y is , Br, Cl, CF, or C,-C; alkyl, and Z i3 H or F. In another subgeneric

30 embodiment his invention provides a compound of formula 1, 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, cthyl, trifluoromethyl, or
halogen; R®is H; X is F, Cl,or CHx: Y1is L, Br,Cl, CFs, 01 C-Cs alkyl, and ZisHorF. In
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enother subgeneric embodiment his invention provides a compound of formula I, where G
is Ary, where Ar; is thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, pyrrolyl, or pyrazolyl, all
optionally substituted with methoxycarbonyl, methylcarbamoyl, acetamido, acetyl, methyl,
ethyl, trifluoromethyl, or halogen; R? is H or methoxy; X is F, Cl, or CH3: Y is I, Br, Cl,

5  CFy,orCi-Cyalkyl, and ZisHor F.
[00103] In some embodiemnts, the compound of formula (), or a pharmaceutical salt
thereof, is selected from

g7 g7 Dlt,s"O
) ‘NHH F D\NHH F 0" ™y F
F 1 E i E I
F , F , F ,
X
0
st
[a] S~
NH o, F
E;L\CL
F \
F 3
OH
$ HO\)\R/S,,O
07 NH F L VTF F
“ 0L h o
F | F I
F F
» L]
oH OH
HO\/'\Z’SfrO 0\)\2
o= o

H .0
NH H F ’S’\NH E
H
N\@\ \0/\/0 N\©\
F I F b
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[00104] In some embodlmcuts, the invention provides a compound of formula I, or a
pharmacentical salt thereof, scleeted from:

Ho\jix \)\X,Sf

Mwﬁnﬁ ﬁ

carbon is in the R configuration.

where the 2-CH

[00105] In some embodiments, the invention provides a compound of formula L, or a
pbarmaceutical salt thereof, selected from:

o Ao

0 Mo
G, WA

carbon isin the S configuration.
[00106] In fusther or additional embodiments, the compound of formula (I), or a

@”ﬁ
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cH20...-- FBr FCHO0,,.. we, I Br F FCH3 Fcma,---... d CH3 F F CF3
F
WO 2009/129246 PCT/US2009/040538
[00107] In firther or edditional embodiments, the compound of formula (I), or &

C. 0
0"S:‘NH y 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

OH
HO\)\X’SA’
O NH u F

MeO N\Q
F I

5 R configuration, substantially free of the S- isomer: F .

H D\/c')ix /540

e
NH E
F |
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

-,

o
by 54
07 e b F
MeO N\©\
F 1
F
»

S configuration, substentially free of the R- isomer:

OH
HO\/J\X’S,,O
07" ™NH

y F
F N@\
yeaey
F .

14

Page 38 of 230



aCFSFHCH-CHF I FHcmC | Fcito_cOH OHF Br F 0220_4-15H "--O4H Cl
Br Fcti20 CMOHF CH3 Foto_ CHC CH3 F CH2O0CH OH F CF3 F cH20 CH OH

c
WO 2009/129246 PCT/US2009/0405338

[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 enother subgeneric embodiment, this invention provides a compound of formuta I,

5 whereY is Br or L. In one subgeneric emboditment, 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-
piperazy! or 2-piperazyl, In another subgeneric embodiment, this invention provides a
cornpound 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 subgeneric embodiment, this invention provides a
compound of formuln I, where G is (CHz);N-CH2CH;-NH-{CHa).-, where nis 1, 2, or 3. In
another subgeneric embodiment, this invention provides a compound of formula [, where G

15 is (CHyCH;)pN-CH2CHo-NH~(CHz),-, where n is 1 or 2. In a more specific subgeneric
embodiment, this invention provides a compound of formula I, where G is 1-piperidyd, 2-
piperidyl, 3-piperidyl, or 4-piperidyl; R® is H, halo, or methoxy; Xis F; and Yis L In
enother more specific subgeneric embodiment, this invention provides a compound of
formula I, where G is 1-piperazy! or 2-piperazyl; R® is H, halo, or methoxy; X is F; and Y is

2¢  IIn another 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 I. 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-smino-n-propyl; R° is H, halo, or methoxy; X isF; and Y is I. In
another more specific subgeneric embodiment, this invention provides a compound of
formula I, where G is (CH3)2N-CHzCH;-NH-~{CHa),-, where n is 1, 2, or 3; R is H, halo, or
methoxy; X i3 F; and Y is 1. In another more specific subgeneric embadiment, this invention
provides a compound of formula I, where G is (CHyCHo),N-CH,CHz-NH~CH;),-, where n

30  is I or2;R®isH, halo, or methoxy; X isF; and Yis L
[00111] In some embodiments, the invention provides & pharmaceutical composition
comprisipg a compound of formula I or a pharmaceutically acceptable salt thereof. In some
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embodiments the pharmaceutical coreposition further cornprises at least one

pharmacentically acceptable carrier,
[00112] In some embodiments, the invention provides a pharmaceutical composition
H
07wy F
i
F 1
comprising a compound selected from: and
OH
HO\/'\Xﬁ«,O
N, F
MeO. h\@\
F I
5 F , or & pharmacentically acceptable sait, thereof.
[00113} In some embodiments, the pharmaceutical composition further comprises at

least one pharmaceutically acceptable carrier. In some ¢mbodiments, the compound is in Lhe
R configuration, In some embediments, the compound is in the R configuration,
substanijelly free of the §- isomer. 1n some embodiments, the compound is in the §

10 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\)\X’S'

]

=0
e
NH E
psast
F 1
F .
[00114] In some embodiments, the compound is: F

[00115] In some embodiments, the compound is: F
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4-pyridyl F CH3 Cl-13 2-(CH3- S02-NH)- phenyl F CH3 CH3 3-(CHr S02- NH)-

phenyl F CH3 O 3-(CH SO'NH)- phenyl F CH3 F 3-(CH 302-NH) -

phenyl F WO

2009/ 129246PCT1US2009/ 040538 (00158] Tabl e 2 shows enbodi nents of this

i nvent i on WARH/12PE conpounds of fornula I.

wherein G ESTRSHOPTE R b is

as defined in (be table and X, Y and Z are defined in the table. 5Table 2

RbXYZCFI

15

F 1>
OH
HO\/\X;’O
0" Ny F
MeO. FL@\
F t
[00116] In some embodiments, the compound is: F .
|00117] In other aspects, the present invention is direcled fo pharmacentical

compositions comprising effective amounts of & compound of formulal ora
pharmaceutically acceptable salt thereof, In some embodiments, the pharmacentical
compositions further comprise a pharmaceutically acceptable carrier. Such compositions
may confain adjuvants, excipients, and prescrvatives, 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
K\I;§OH
0
o"iNH ¢
MeO. N
F 1
compound of structure: ; about 222.2mg of microcrystalline

cellulose; about 12.0mg of croscermellose sodium; about 2.4mp of sodium lauryl sulfate;
and about 2.4mg of magnesium stearate.

[00119] The invention also relates to a composition comprising: about 10mg of a
.
2
¢ hH F
MsO, H
F |
compound of structure; F ; about 213.2mg of microcrystalline

cellulose; about 12.0mg of croscarmellose sodium; about 2.4mg of sodium leuryl sulfate;
and sbout 2.4mg of magnesium stearate.
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[00120] The invention also relates to a composition comprising: about 20mg of a
KO OH
o)
ol’ﬁNH H F
Me0. N\©\
F 1
compound of structure: F ; about 203.2mg of microcrystalline
cellulose; ebout 12.0mg of croscarmellose sodivm; 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
OH
o)
¢* "NH F
“
£ 1
compound of structure: F + sbout 183.2mg of microcrystalline
celtulose; about 12.0mg of croscarmellose sodium; about 2.4mg of sodium lauryl sulfate;
end about 2.4mg of magnesium stearate.
[00122] The invention also relates to a composition comprising: about 0.4% by
HQ OH
o M £
MeO. N
F t
10 weight of a compound of structure: F ; and about 99.6% by weight of 2
pharmaceutically acceptable carrier or vehicle,
[00123] In some embodiments, the pharmeceutically acceptable carrier or vehicle
comprises microcrystalline ceflulose. In further or additional embodiments, the
microcrystalline eellulose is about 92.6% by weight of the composition. In further or
15 additional embodiments, the composition further comprises: about 5% by welght

croscarmellose sodivm; about 1% by weight sodium lauryl sulfate; and about 1% by weight
magnesium stearate.
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[00124] The invention alse relates to a composition comprising: about 4.2% by

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 pbarmaceutically 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 cmbodiments, the composition farther comprises: about 5% by weight
croscarmeliose sodium; about 1% by weight sodinm lauryl sulfate; and about 1% by weight

magnesium stearate.

10 [00126) The invention also relates to a composition comprising: from about 2% to
HO  PH
p
0; “NH F
M N
£ 1
gbout 10% by weight of a compound of structure: F ; and from about
98% to about 90% by weight of a pharmacentically 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% lo about 95% by weight of the eomposition. In
further or additional embodiments, the composition firther comprises: from about 1% to
about 6% by weight croscarmellose sodium; from about 0.1% to shout 2% by weight
sodium lauryl sulfate; and from about 0.25% to about 1.5% by weight magnesium stearate.
[00128] In seme embodiments, the pharmaceutically acceptable carrier or vehicle

2¢  comprises microcrystatiine cellulose. In firrther or additional embodiments, the
microcrystalline cellulose is from about 85% to about $5% by weight of the composition. In
further or additional embadiments, the composition further comprises: from about 1% 1o
about 6% by weight croscarmellose sodium; and from about 0.25% to about 1.5% by weight

magnesium stearate.
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[00129] The invention also relates to a method for treating or preventing cancer or &n

10

15

inflammation disease, comprising administering to a subject in nced thereof an effective
amount of a pharmaceutical composition eomprising: about Img of a compound of

HQ  OH
[;:,,o

N
ol
F 1
structure: F ; about 222.2mg of microcrystalline cellulose; eboul

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

100130]) The invention slso 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

’q‘;?orl
s

¢ N F
M0, H@
F 1
structure: F ; about 213.2mg of microcrystalline cellulose; about

12.0mg of croscarmellose sodium; about 2.4mg of sodinm lauryl 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 sdministering to a subject in need thereof an effective
amount of any of the pharmaceutical compositions described herein.

[00132] The invention relates to a eomposition comprising: about 1mg of a

P
e H{ZL
E 1
compound of structure: ; about 222.2mg of microcrystalline

cellulose; about 12.0mg of croscarmellose sodium; about 2.4mg of sodivm 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 :
o8
g
¢ NH F
MeO H\G\
F 1

compound of structure: F ; ebout 213.2mg of microcrystalline

cellulose; about 12.0mg of croscarmellose sodium; about 2.4mg of sodium laury? sulfate;

and about 2.4mg of megnesinm stearate.

5 [00134) The invention also relates to a composition comprising: about 20mg of a
Ho  OH
e
" "NH W F
L
F 1
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 magnesjum stearate.

[00135] The invention also relates to a composition comprising: about 40mg of a
:pH
o
g i F
MeO. §
F I
10 compound of structure: F ; about 183.2mg of microerystalline

celtulose; about 12.0mg of croscarmellose sodium; aboul 2.4mg of sodium laury] sulfate;
and about 2.4mg of magnesium stearate.

[00136] The invention also relates to a composition comprising: ebout 0.4% by
L
o TNH
; uﬁ
F |

weight of a compound of structure: F ; and about 95.6% by weight of a
15 pharmacentically acceptable carrier or vehicle.
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[00137] In some embodiments, the pharmacentically acceptable carrier or vehicle
comprises microerystalline 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 furfher comprises: about 5% by weight
croscarmellose sodium; about 1% by weight sodivm lauryl sulfate; and about 1% by weight

magnesium stearate.
[00133] The invention also relates to a composition conaprising: about 4.2% by
¥s!
o”S/‘NH u F
MeQ, N
F 1
weight of a compound of structure: F ; and about 95.8 % by weight of a

pharmacentically ecceptable carrier or vehicle,

[00139] In some embodiments, the pharmaceutically acceptable carrier or vehicle
comprises microcrystalline cellulose. In further or additional embodiments, the
mierocrystaltine 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 194 by weight sodium lauryl sulfate; and about 1% by weight

magnesium stearate.
[00140] The invention also relates to 2 composifion comprising: from about 2% to
o”sJ‘T*H F
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 embodimnents, the pharmaceutically acceptable cartier or vehicle
comprises microcrystalline cellulose, In further or additional coobodiments, the
microcrystalline cellulose is from about §5% to about 95% by weight of the composition. In
further or additional embodiments, the composition further comprises: from about 1% to
sbout 6% by weight croscarmellose sodium; from about 0.1% to about 2% by weight
sodivm 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 embediments, the
microcrystalline eellulose is from about 85% to about 95% by weight of the composition. In
further or additional cmbadiments, the composition further comprises: from about 1% to
about §% by weight croscarmellose sodium; and from about 0.25% to about 1.5% by weight
magnesium stearate.

[00143] The invention also relates to & method for treating or preventing cancer or an
inflammation disease, comprising administering to a4 subject in neced thereof an effective

amount of a8 pharmaceutical composition comprising: about 1mg of a compound of
HO OH

s

structure: F ; about 222 2mg of microcrystalline cellulose; about
12.0mg of croscarmeilose sodium; about 2.4mg of sodivm lauryl sulfate; and sbout 2.4mg
of magnesium stearate.

[00144] The invention also relates 1o a method for treating or preventing cancer or an
inflammatjon disease, comprising administering to a subject in need thercof an effective
amount of a pharmaceutical composition comprising: about 10mg of a compound of

)
P

55~

g M F
MeO. j \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 stegerate,

[00145) 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 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 compositicn is in 4 form suitable for oral
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administration. [n firther or additional embodiments, the pharmaceutical composition is in
the form of a tablet, capsule, pill, powder, sustained release formulation, solution,
suspension, for parenterat injection as a sterile solution, suspension or emulsion, for topical
administration as an cintment or cream or for rectal administration as a suppository. In
5 further or additional embodiments, the pharmaceutical composition is in unit dosage forms
suilable for single administration of precige dosages. In further or additional emboediments
the amount of compound of formula I is in the range of about 0.001 to about 1000 mp/kg
body weight/day. In further or additional embodiments the amount of compound of formula
1is 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 1 is about 0.001 to about 7 g/day. In further or
additional embodiments the emount 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 gbout 0.05 to about 2.5 g/day. In further or
additional embodiments the amount of compound of formula s about 0.1 to about 1 g/day.
In further or additional embodiments, dosage evels below the lower limit of the aforesaid
renge may be more than adequate. In further or additional embodiments, dosage levels
20 abovethe upper limit of the aforesaid range may be required In further or additional
- erobodiments the compound of formula I is administered in a single dose, onca 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
formule I is administered twice daily. In firther or additional embodiments the compound
25  of formula I is administered three times per dey. 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 | is administered more than four times per day. In
some embodiments, the pharmacentical composition is for administration to a mammal. In
further or edditional embodiments, the mammal is hnman. In further or additional
30  embodiments, the pharmaceutical composition further comprises a phammacentical 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 therapentic agent i3 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 complexcs, biological response
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 i3 administered in combination with an additional therapy. In further or
additional embodiments, the additions] therapy is radiation therapy, chemotherapy or a
combination of both. In further or additional embodiments, the pharmaccutical 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
pharmaceutically acceptable salt, thereof, sufficient to inhibit said enzyme, wherein said
enzyme js inhibited. In fusther or addifonal embodiments the enzyme is at least sbout 1%
inhibited. In further or additional embodiments the enzyme is at least about 2% inhibited. In
further or additional cmbodiments the enzyme is at least about 3% inhibited. In firther or
additional embodiments the enzyme i3 at least about 4% inhibited, In further or additional
embodiments the enzyme is at least about 5% ichibited. In further or edditional
embodiments the enzyme is at least about 10% inhibited. In further or additional
embodiments the enzyme is at Teast ebout 20% inhibited. In further or additianal
embodiments the enzyme is at least sbout 25% inhibited. In further or additional
embodiments the enzyme is at least about 30% inhibited. In further or additional
embodiments the enzyime is at least about 40% inhibited. In further or additional
embodiments the enzyme is at least about 50% inhibited. In further or edditional
embodiments the enzyme is at least about 60% inhibited. In further or additional
embodiments the enzyme is at least ebout 70% inhibited. In further or additional
embodiments the enzyme is at least about 75% inhibited. In further or additional
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 frther or additional
embodiments the MEK enzyme is MEK kinase, In further or additional embodiments the
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MEK enzyme is MEK1. In firther or additional embodiments the MEK enzyme is MEK2.
In further or additional embodiments the contacting occurs within a cell. In further or
additional embediments the cell is a mammalian cell. In further or additional embodiments
the mammalian cell is & human cell. In further or additional embodiments, the MEK enzyme
5 isinhibited with a composition comprising a pharmaceutically acceptable salt of a

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

10 compound of formula I or a pharmaceutically accepiable salt, thercof. 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 firther or

15  addijtional 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 formns 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 s 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 ehout 7
g/day. In further or additional embodiments the amouat 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 § g/day. In further or additional embodiments the amount of
compound of formula I is sbout 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
Jimit of the aforesaid range may be required. In farther 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 compourd of formula | 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 forrula I is
administered three times per day. In further or additional embediments the compound of
formula I is administered four times per day. In further or additional ernbodiments the
compound of formula I is adminisiered more than four times per day, In some
embodiments, the individual suffering from the MEK mediated disorder is a mammal. In
furiher or additional embodiments, the individual is a human. In some embodiments, the
composition comprising & compound of formula I is administered in combination with ae
additional therapy. In further or additional embediments, 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
selected from the group of cytoloxic agents, anti-angiogenesis agents and anti-neoplastie
agents. In further or additional embodiments, the anti-ncoplastic agent is selected from the
group of consisting of alkylating agents, anti-metabolites, epidophyllotoxins; antineoplastic
enzymes, lopoisomerase inhibitors, procarbazines, mitoxentrones, platinum coordination
complexes, biological response modifiers and growth inhibitors, hormonal/anti-hormonal
therapeutic agents, and haemstopoictie growth factors, In further or additional
ernbodiments, the therapeutic agent is selected from taxol, bortezomib or both, In some
embodiments, the MEK mediated disorder is sclected from the group consisting of
inflammatory diseases, infections, autoimmune disorders, stroke, ischemia, cardiac disorder,
neurological disorders, fibrogenetic disorders, proliferative disorders, hyperproliferative
disorders, non-cancer hypetproliferative disorders, tumors, leukcmies, neoplasms, cancers,
carcinomas, metabolic diseases, malignant disease, vascular restenosis, psoriasis,
atherosclerosis, rheumatoid arthritis, osteoarthrilis, heart failure, chronie pain, nenropathic
pain, dry eye, closed angle glaucoma and wide angle glavcoma. In firther or additional
embodiments, the MEK mediated disorder is an inflammatory disease. In further or
additional embodiments, the MEK mediated disorder is 2 hyperproliferative disease. In
further 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 additionsl embodiments, the cancer is brain cancer, breast cancer, lung cancer,
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overian cancer, pancreatic cancer, prostate cancer, renal cancer, colorectal cancer or
teukemia. In fusther or additional embodiments, the fibrogenetic disorder is scleroderma,
polymyositis, systernic Tupus, theumatoid arthritis, liver cirthosis, keloid formation,
intcrstitial nephritis or pulmonary fibrosis. In further or additional embodiments, an
effective amount of a composition comprising 8 pharmaceutically acccptable salt of a
eompound 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
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 edditional embodiments,
the composition is administered with at least one therapeutic agent. In fither or additional
embodiments, the therapeutic agent is taxol, bortezomib or both. In further or additional
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, pletinum coordination complexes, biological
response modifiers and growth inhibitors, hormonal/anti-hermonal 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 arc degraded. In further or additional embodiments,
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 embadiments, 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
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 czlls 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,
cssentially all of the cancer cells are degraded. In some embodiments, the cancer cells are
5 lkilled. In further or additional embodiments, 1% of the cancer cells are killed. In further or

additional embodiments, 2% of the eancer 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

10 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

15 additional embodiments, T0% of the cancer cells are killed. In further or additional
embodiments, 75% of the cancer ¢ells 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

20 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

25  embodiments, the growth of the cancer cells is about 5% inhibited. In further or additional
embodiments, the growth of the cancer cells is abont 1024 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

30  embodiments, the growth of the cancer cells is ebout 40% inhibited. In further or additional
embodiments, the growth of the cancer cells is aboul 50% ighibited, In further or additional
embodiments, the growth of the cancer cells is sbout 60% inhibited. In firther or additional
embodiments, the growth of the cancer cells is sbout 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% inthibited. In further or additional
embodiments, the growth of the cancer cells is about 100% inhibited. In further or
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 | or a pharmaceutically
accepteble salt, thereof, In some embodiments, the compound or pharmaceutically
acceplable salt thereof is administered as a cornponent of a composition that further
comptises a pharmaceutically acceptable carrier or vehicle. In some embodiments, the
proliferative disease is cancer, psoriasis, restenosis, antoimmune disease, or atherosclerosis.
In further or additional embodiments, the proliferative disesse is a hyperproliferative
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
CBI.CET, OVArIEN cancer, pancreatic cancer, prostate cancer, renal cancer, colorectal cancer or
leukemia. In further or additjonal embodiments, the fibrogenetic disorder is scleroderma,
polymyositis, systemic lupus, theumatoid arthritis, liver citrhosis, keloid formation,
interstitial nephritis or pulmonary fibrosis. In fusther or additional embodiments, the cancer
is brin cancer, breast cancer, Jung cancer, ovarian cancer, pancreatic cancer, prostate
cancer, renal cancer, colorectal cancer or leukemia. In further or additional embodiments,
the cancer ig brain cancer or adrenocortical 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 additional embodiments, the cancer is
colorectal cancer. In further or additional embodiments, the cancer is myeloid Jeukemia. 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 eancer is chronic
lymphocytic B-leukemia. In further or additional embodiments, the cancer is mesothelioma,
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In farther or additional embodiments, the cancer is small cell line cancer. In some
embodiments, the composition comprising a compound of formula [ is administered in
combinetion 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  embodiments, the composition comprising a compound of formula I 15 administered in
combination with at least one therapeutic agent, In further or additional embodiments, the
therapentic agent is selected from the group of cytotoxic agents, anti-angiogenesis agents
and anti-neoplastie agents. In further or additional embodiments, the anti-neoplastic agent is
selected from the group of consisting of alkyleting 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  intradvodenzlly, parenternily (including intravenous, subcutaneous, intramusculer,
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 1 is in
the range of about 0.5 to about 50 mg/kg/day. In fiurther or additional embodiments the

20 amount of compound of formula [ is about 0.001 to about 7 g/day. In further or additional
embodiments the amount of compound of formula I is abott 0,01 to about 7 g/day, In
further or additional embodiments (he amount of compound of formula I is about 0.02 to
about § g/day. In firther or additional embodiments the amount of compound of formula I is
gbout 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 T 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 npper limit of the aforesaid
range may be required. In firther or additional embodiments the compound of formula I is
administered in a sipgle 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 forther
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 1 is administered
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four times per day. In further or additional embodiments the compound of formula Iig
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
composition comprising a pharmacentically acceptable salt of a compound of formula 1 is
administered.

[00151] In other aspects, the present invention is directed to a method for the
treatrnent or prevention of en inflammatory discase in an individual comprising
administering to said individual an effective amount of compound of formula I or a
pharmacentically ecceptable salt thercof, In some embodiments, the compound or
pharmaceutically acceptable salt thereof is administered as a component of & composition
that further comprises a pharmaceutically acceptable carrier or vehicle, In further or
additional embodiments, the inflammatory disease is selected from chronic inflammatory
diseases, rheurnatoid arthritis, thenmatoid erthritis, spondyloarthropathies, ankylosing
spondylitis, gout, tendonitis, bursitis, sciatica, gouty arthritis, osteoarthritis, juvenile
erthritis, acute theumatic arthritis, enteropathic arthritis, nenropathic arthritis, psoriatic
arthritis, pyogenic arthritis, etherosclerosis, systemic Iupus erythematosus, inflammatory
bowel disease, irritable bowel syndrome, ulcerative colitis, reflux esophagitis, Crohn's
disease, gastritis, asthma, allergies, respiratory distress syndrome, pancreatitis, chronic
obstructive pulmonary disease, pulmonary fibrosis, psorinsis, eczema or scleroderma. In
some embodiments, the composition comprising 2 compound of formule T is administered
in combination with an additional therapy. In further or edditional 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 edditional embodiments the
amount of compound of formula I is in the range of shout 0.001 to about 1000 mg/kg body
weight/day. Tn 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 additionel
embodiments the amount of compound of formula 1 is about 0.01 to ebout 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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ghout 0.05 to about 2.5 g/day. In firther or additional embodiments the amount of
compound of formula Iis about 0.1 to about 1 g/day. In further or additional ernbodiments,
dosage levels below the lower limit of the aforeseid range may be more than adequate. In
further or additional erabodiments, dosage levels above the upper limit of the aforesaid
renge may be required. In further or additional embodiments the compound of formula 1is
administered in a single dose, once deily, In further or additional embodiments the
compound of formula I is administered in multiple doses, more than onee per day. In further
or edditional embodiments the compound of formula I is administered twice daily. In
further or additional embodiments the compound of formula 1 is administered three times
per day. In further or additional embodiments the compound of formula I is administered
four limes 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 firther or additional embodiments, the
individual i3 a human. In further or additional emboditnents, an effective amount of a
composition comprising a pharmaceutically aceeptable salt of a compound of formula I is
edministered.

[00152] -  Inother 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
salt thereof, In some embodiments, the compound or pharmaceutically acceptable salt
thereof is administered as a component of 2 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
embodiments, the fibrogenetic disorder is selerodenma, polymyositis, systemic lupus,
rheumatoid arthritis, liver cirrhosis, kcloid 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 cancer is brain cancer or adrenocortical
carcinoma. In further or edditional embodiments, the cancer is breast cancer. In farther 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 cancer. In further or edditional
embodiments, the cancer js myeloid leukemia. In further or additional embodiments, the
cancer i3 glioblastoma. In further or additional embodiments, the cancer is follicular
lymphona. In further or additional embodiments, the cancer is pre-B acute leukemia In

5  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 emibodiments, the composition
comprising & compound of formula I is administered in combination with an additional
therapy. In further or additional embodiments, the additional therapy is radiation therapy,

10 chemotherapy or a combination of both. In further or additional embodiments, the
composition comprising & compound of formula I is administered in combination with at
lcast one therapeutic agent. In further or additional embodiments, {he therapeutie agent is
selected from the group of cytotoxic agents, anti-angiogenesis agents and anti-ncoplastie
agents. In further or additional embodiments, the anti-neoplastic agent is selected from the

15  goup 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 -

20 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 Iis 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

25 mgkg/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 additionsl embodiments the amouat of compound
of formula 1 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 1is about 0.05 to about 2.5 g/day. In

30 further or additional embodiments the amount of compound of formula I is about 0.1 to
gbout 1 g/day. In further or additional embodiments, dosage levels below the lower limit of
the aforesaid range may be more than adequate. In furiber 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
moultiple doses, more than once per day. In further or additional embodiments the compound
of formula I is administered twice daily. In further or additionaf 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 ernbodiments the compound of formula | is administered more than four times
per day. In some embodiments, the individual suffering from cancer is a mamemal. In forther
or additionat embodiments, the individual is 2 hurnan. In firther or additional embodiments,
an effective amount of a composition comprising a pharmaceutically acceptable salt of 2
compound of formula I is administered.

[o0153] In other aspects, the present invention is directed to a method of reducing the
size of & tumor, inhibiting tumor size increase, reducing fumor preliferation or preventing
tumor proliferation in an individual, comprising administering to said individual an
effective amount of a compound of formula I or 8 pharmaceutically acceptable salt thereof.
In some embodiments, the compound or pharmaceutically acceptable salt thereof is
administered as & component of a composition that further comprises a pharmaceutically
acceptable carrier or vehicle. In some embodiments, the size of a tumor 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 & tumor is reduced by at least 2%. In further or
additional embodiments, the size of a tumor is reduced by at Jeast 3%. In further or
additional embodiments, the size of a tumor is reduced by at Jeast 4%, In further or
additional embodiments, the size of a tumor is reduced by at Ieast 5%. In further or
additional embodiments, the size of e tumor is reduced by at Teast 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 fumor is reduced by at Jeast 30%. In further or
edditional embodiments, the size of a tumor is reduced by at least 40%. In further or
edditional embodiments, the size of a tumor is reduced by at least 50%. In further or
additional ernbodirnents, the size of a tumer is reduced by at least 60%, In further or
additionat 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 tamor is reduced by at least 80%. In further or
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additional embodiments, the size of 8 tumor is reduced by at least 85%. In further or
additional embodiments, the size of & tumor is reduced by at least 90%. In further or
additional embodiments, the size of a tumor is reduced by at Ieast 95%. In firrther or
additional embodiments, the tumor is eradicated. In some embodiments, the size of a tumor
does pot 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 cmbodiments, tumor proliferation is reduced by at least 4
%. In some embodiments, tumer 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 cmbodiments, 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, tumnor proliferation is
reduced by at least 70 %, In some embodiments, tumor proliferation is reduced by at least
75 %. In some embodiments, fumor proliferation is reduced by at least 75 %. In some
embodiments, tumor proliferation is reduced by at least 80 %. In some embodiments, twnor
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 fonmula I is edministered 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 & 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 cylotoxic agents, anti-angiogenesis agents
and anti-neoplastic agents. In further or additione! embodiments, the anti-neoplastie agent is
selected from the group of consisting of alkylating agents, anti-metabolifes,
epidophyllotoxins; antineoplastic enzymes, topoisomerase inhibitors, procarbazines,
mitoxantrones, platinum coondination complexes, biological response modifiers and growth
inhibitors, hormonal/anti-hormonal therapeutic agents, and haematopoietic growth factors.
In further or additional embodiments, the therepeutie agent is selected from taxol,
bortezomib or both. In some embodiments, the composition is sdministered orally,
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F sec-butyl F CF3 F sec-butyl C CF3 F CH2CF3 F I F CH2CF3 Cl | F CH2CF3

Br F CH2CF3 C
CF3

F CH2CF3 F CH3 F CH2CF3 G CH3 F CH2CF3 F CF3 F CH2CF3
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intraduodenally, parenterally (including intravenous, subcutaneous, intramuscular,
intravascular or by infusion), topically or rectally. In further or additional embediments the
emount 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
firther 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 compourd 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 | g/day. In further or additional embodiments,
dosage levels below the lower limit of the aforesaid range may be more than adequeate. In
further or additional embodiments, dosage levels above the upper limit of the aforesaid
Tange 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 doscs, more than once per day. In firther
or additional embediments the compound of formula I is administered twice daily. In
further or additional embodiments the compound of formula | is administered three times
per day. In further or additionsl embodiments the compound of formula I is administered
four times per day. In fiwther 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.

[00154] In other aspects, the present invention is directed to a method for achieving
an effect in 8 patient comprising the administration of an effective amount of a componnd 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
acceptable salt thereof is administered as a component of a composition that forther
comprises a pharmaceutically acceptable carrier or vehicle, In some embodiments, the
effect is inhibition of various cancers, In finther or additional embodiments, the effect is
inhibition of immunological diseases, In firther 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 fusther
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 therapentic agent.
In some embodirents, the composition is administered orally, intraduodenally, parenterally
(including intravenous, subcutaneous, intramuscular, intravascular or by infusion), topically
or rectelly. In further or addiional exabodiments the amount of compound of formula I is in
the range of about 0.001 to gbout 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 1o about 50
mg/kg/day, In further or additional embodiments the amonnt of compound of formula I is
ebout 0.001 to about 7 g/day. In finther or additional embodiments the amount of compound
of formula I is about 0.01 to about 7 g/day. In further or additionel 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 eompound 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 Ievels above the upper limit of the aforesaid range may be reguired. 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
multipie 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 jndividual suffering from cancer is 8 mammal, In forther
or additional embodiments, the individual is a liwnan. In further or additional embodiments,
an effective amount of a composition comprising » pharmaceutically acceptable salt of a
compound of formula I is administered.

[00155] Compounds of formula I, and pharmacentically acceptable salts, thereof,
may modulate the activity of MEK enzymes; and, as such, ate useful for treating diseases or
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conditions in which aberrent 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.
s [00157] Table 1 shows embodiments of this invention which are compounds of

formula I, wherein G is R;, where R, is a3 defined in the table and X, Y and Z are defined

in the table,
Table 1
Ria X Y Z
CHs F | F
CH;3 Cl I F
CH;s F Br F
CHa Cl Br F
CH; F CH; F
CH; Cl CH3 F
CH;3 F CF3 F
CH; Cl CF: F
CH;s F C=CH F
CH; Cl C=CH F
CHas F SCH; F
CH, Cl SCH; F
CH3 F (CHz)2CH3 F
CH, Cl (CH,)>CH; F
CHa F CH2CH; F
CH3 Cl CH:CHa F
CH; F CH.OH F
CHj Cl CH-OH F
CHy F > F
CH, Cl > F
CHs; CH3 CH=CH2 F
CHa CH3 C=CH F
CHz CHa SCH; F
CHF F I F
CH:F Cl l F
CH:F F Br F
CH.F Cl Br F
CHoF E CH; F
CH,F Cl CH; F
CHzF F CF; F
CHxF Cl CF; F
CF» F | F
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F Br F CH2CH2F CI Br F CH2CH2F F CH3 F CH2CH2F Cl
CH2CH2F CI CF3 F CH2CH2C

Br

F CH2CH2C
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F 1 F CH2CH2C C

CH3 F CH2CH2F F CF3 F

F CH2CH2C1 F Br F CH2CH2CI
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Ria X Y Z
CF3 cl 1 F
CFa F Br F
CFa Cl Br F
CF3 F CHjs F
CF3 Cl CHs F
CFs F CF; F
CFa Cl CF; F
CH.CI F | F
CH.C} Cl | F
CH:CI F Br F
CH.CI Cl Br F
CH.CI F CH; F
CH:Cl Cl CHj F
CH:Cl F CF3 F
CH-CI Cl CF; F
CHCi; F | F
CHCI, Cl ! F
CHCL F Br F
CHCIl2 Cl Br F
CHCl F CH, F
CHCl» Cl CHa F
CHCL F CF3 F
CHCl, Cl CF3 F
CCi; F ) F
CCly Cl | F
CCI:; F Br F
CCl3 Cl Br F
CCly F CHs F
CCla Cl CHs F
CClhh F CFs F
CCly Cl CFi F
CHz0OH F i F
CH.OH Cl ] F
CH:0H F Br F
CH.OH Ci Br F
CH:0H F CHs F
CH.CH Cl CHs F
CH:0H F CFa F
CH,OH Cl CF3 F
CH,OMea F | F
CH:OMe Cl | F
CHOMe F Br F
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F CH3 F CH2CH201 CI
| F CH2CH2C1-f2C C

F CH3 F CH2CH2Cl1- f 2Cl
WO 2009/129246

CH3 F CH2CH2Cl

F CF3 F CH2CH2C1 O CF3 F CH2CH2CH2Cl F

F CH2CH2CH2Cl
CH3 F CH2CH2CH2Cl

Cl

F Br

F CH2CH2CH2Cl CI Br

R1n x Y Z
CH,OMe cl Br F
CH,OMe F CH; F
CH;OMe cl CHs F
CH;OMe F CFs F
CH.OMe Cl CFa F
CH2.0Me F C=CH F
CHzOMe Cl SCH; F
CH:OMe CH; CF, F
CH,OMe CHs C=CH F
CH.OEt F 1 F
CH:OEt Cl ! F
CH,OEt F Br F
CH2OEt Cl Br F
CHOEt F CHs F
CH,OEt cl CHa F
CH,OEt F CFs F
CH:OEt cl CFa F
CH:0-< F I F
CH.0-< Cl 1 F
CH,0-4 F Br F
CH20-<] Cl Br F
CH,0-<] F CH; F
CH,0-< cl CHs F
CH.0-< F CFa F
CH,0-< Cl CFa F
el 0—C F \ F
CH,0—< Cl i F
CH;0—<, F Br F
cH,0—< Cl Br F
CH0—C F CHa F
CH0—L cl CH; F
CH,0 —< F CF; F
CH,0—< cl CFs F

PHIO o F I F
SHO~ Cl | F
OHO~ gy F Br F
SHL2~ o~y &) Br F
OHaO gy F CH; F
G0y Cl CHa F
CHO o F CF F
OO~ ~ou Cl CF F
CHO e E I F
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F CF3 F CH2CH2CH2Cl

c

CF 3 F CH2CH2CH F |

F CH2CH2OH C | F CH2CH2OH F Br

F CH2CH20H G Br F C1-1201120H F CH3 F CH2CH2OH O CH3 F CH2CH2OH F CF3 F
CH2CH20H C CF3 F CH2CH2CH20

WO 2009/129246

phenyl

Ria X Y Z
CHO~~outa Cl [ F
CHO ot F Br F
EH:0~~cars o] Br F
CHIO “opge F CH, F
GO~y Cl CH, F
CHO~ o F CF; F
OO iy Cl CF3 F
1.0 C’“ F i F

o C’DE cl I F
e

F Br F
cu,o—COH
o H ci Br F
o
o F CHy F
GH Ci CH F
cu,o—CDH 3
cu.o—C: : F CF, F
o C°“ cl CF, F
OH

CH; F _phenyl F

CHj Cl phenyl F

CHs CH, phenyl

CHa F 3-pyridyl F

CHs cl 3-pyridyl F

CHs CH, 4-pyridyl

CHs F pyrazolyl F

CHa Ct pyrazotyl F

CH; F 4-pyridyl F

CH; Cl 4-pyridyl F

CHjy CHj 2-(CHs- F

S0z-NH)-
phenyl
CHy CHa 3-{CH;- F
SO2-NH)-
phenyl

CH;, cl 3-(CHx F
SO0-NH)-
phenyl

CHs F 3-(CHs- F

50;-NH)-
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HF I F CH2CH2CH20 HCl | F CH2CH2CH20 H F Br F OH2CH2CH20 H O Br F
CH2CH2CH20 H F CH3 F CH2CH2CH20 H A CH3 F Ftic Xr z CH2CH2CH20 H F CF3

F
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[00158] Table 2 shows embodiments of this invention which are compounds of
formula [, wherein G is Ry, where Ry i8 as defined in the table and X, Y and Z are defined

in the table.
5 Table 2

Ry X Y Z
B> F | F

L Cl 1 F

P F Br F
L Cl Br F
> F CH; F
P> Cl CH; F

L F CF3 F

[ Cl CF3 F
D> F C=CH F

[ Cl C=CH F

[ F SCHa F
P> Cl SCH; F

B F CH,OH F
&> Cl CHOH F
2 F (CH2);0H F

> i (CH,)},0H F
C> F {CH2):CHs F

> Cl (CH2):CHa F

D F CH:CH; F

[ Cl CH2CHj; F
B> F {CH,),CH; F

[ Cl {CH2)::CHs F

g CH3; 1 F

P CHa Br F

g CH, CHs F

P CHs CF3 F

g CHs CH,CHs F

> CHs {CHz2)2CH3 F

> CHs C=CH F
> CHs SCH; F
0‘1[>- CHa (CH2)2CH; F
""QT>_- CHs | F
[> F CH=CH, F
> Cl CH=CH; F
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CH2CH2CH20 H O CF3 F (CH2) 40H F

| F (CH2)40H Cl | F (CH2)40H F Br F
(CH2) 40H CI Br F (Cl12)40H F CH3 F (CH2)40H CI CH3 F (CH2)40H F CF3 F
(CH2) 40H O CF3 F CH2CH20CH3 F
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F
(

R X Y Z
[ CHs CH=CH> F
> F > F
> F OCH; F
(S Cl (CH;).CH, F
OH

O F [ F
O cl | F
O F Br F
<> Cl Br F
O F CH; F
O Cl CHs F
e F CF3 F
& Cl CF, F
O F [ F
D cl i F
D F Br F
O Cl Br F
D F CH; F
o Cl CHz F
D F CF3 F
o Ci CFa F
D cl > F
Q‘f"‘ F (CHz)CH; F
QOH Cl C=CH F
»\O’ CH; SCH» F
Qofh cl CF3 F
Q"“ CHs CHs F
CSO:“’ F CH,OH F
Eém cl (CH>%0H F
6’:“- F QCHCHs F
O F i F
0O Cl [ F
0 F Br F
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F CH
F CH
I F

2CH2OCH3 d | F CH2CH2OCH3 F Br

2CH200H3 Cl

F CH2CH20C1- 13 Cl
CH3 F CH2CH20CH3 F CF3 F CH2C1120CH3 Cl

(CH2)30CH3 CI | F (CH2)30CH3 F Br

WO 2009/129246

Rib X Y z
O Ci Br F
Q F CHj F
O Cl CH; F
0 F CFy F
) Cl CFs F
> F phenvl F
B Cl phenyl F
> F 3-pyridyl F
P Cl 3-pyridyl F
P> F pyrazol-4-yl F
> Cl pyrazol-4-yl F
> F 4-pyridyl F
o cl 4-pyridyl F
> F 1-methyl- F
yrazol-4-yl
> cl 1-methyl- F
pyrazol-4-yl
> F pyrazol-3-yt F
b Cl pyrazol-3-yi F
> F 2-{CHz- F
SO-NH}-
phenyl
g Cl 2-CHj- F
SOZNH)-
phenyl
B F 3-(CHs- F
SO-NH)-
phenyl
> Ci 3-(CHs- F
S0z-NH)-
phenyi
> CH, 2-(CHy- F
S0-NH)-
phenyi
B> CH; 3-(CHs- F
SO»-NH)-
phenyl
F 4-CF;0- F
phenyi
cl 4CF;0- F
phenyl
CH; 4-CF40- F
phernyl
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F (CH2)30CH3 O Br F (CH2)30CH3 F CH3 F (CH2)30CH3 O CHB F (CH2) 30CH3 F
Cr; F (C1-12)30CH3 G CF3 F CH2CH20Et F I F CH2CH20Et CI | F CH2CH20Et F Br
F CH2CH20Et CI Br F CH2CH2CIEt F CH3
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Rip X Y z
Ci o] 24{CHg- F
t SO,-NH}-
phenyl
(03 F phenyl F
& phenyl
& Cl 3-pyridyl F
e F 3-pyridvl F
O Cl pyrazol-4-yl F
(o3 F pyrazol-4-yl F
O Cl 4-pyridyl F
< F 4-pyridyl F
O Cl 1-methyl- F
pyrazol-4-yl
'S CHs 1-methyi- F
pyrazol-4-yl
D F pyrazol-3-y| F
O cl pyrazol-3-yi F
F 2-(CHs- F
o So(z-lel}-
phenyi
cl 2+CH3- F
Q ng-Nifl)-
phenvl
Q F phenyl F
o cl phenvl F
) F 3-pyridyi F
0 Cl 3-pyridyl F
O cl pyrazol-3-vi F

[00159] Table 3 shows embodiments of this iavention which are compounds of
formula I, wherein G is R where R, is as defined in the table and X, Y and Z are defined

in the table.
5 Table 3

Rie X Y Z

CH-CH, F I F

CH.CHa Ci | F

CHCH4 F Br F

CH2CH4 Cl Br F

[ CHaCHa F CH; F
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F CH2CH20Et C
cHacico< C | F CH2gHp< F Br

Cl

CH3 F Page 74 f 230
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CH3 F CH2CH20Et F CF3 F CH2CH20Et CI CF3 F 012(1420- F I F
F araciip- Cl Br

F cuicmo< F CH3 F CH2C1420-
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Rie X Y Z
CH>CHj Cl CHs3 F
CHaCHs F CFa F
CH2CHa Cl CF, F
CHoCHa CHs CHa F
CH,CHj CHs CHa F
CHzCHs CHs C=CH F
CH:CHj3 CH3 SCHa F
CHzCH3, F C=CH F
CH:CH3 Cl SCHs, F
CH.CHj F > F
CH:CHs Cl > F
CH2CH, CHa > F

CH(CH2)z F QOCH; F
CH(CH,); ] OCH, F
CH(CHa). F ] F
CH(CHs)2 Cl I F
CH(CH3)2 F Br F
CH(CHs) al Br F
CH(CHa)2 F CHs F
CH(CHa): Cl CHs F
CH(CH;3)2 F CHCH; F
CH(CH:), Cl CH:CH; F
CH{CHa)2 CHs CHzCH; F
“CH(CH,)2 cl CH,CH; F
CH(CHa)» Fl CH(CHa)z F
CH{CHa), Cl CH{CH3), F
CH(CHs). F CFa F
CH(CH3), cl CH; F
CH{CHa), CH3 Br F
CH{(CH3)2 CH; C=CH 3
CH(GH;) CH; SCHs F
CH(CHa) CHs P> F
GH(CHs)e F CH:CH F
CH(CH;3)2 Cl QHD/ F

n-butyl F | F

n-butyl Ci I F

n-butyl F Br F

n-butyl cl Br F

n-butyl F CHa F

n-butyl Cl CH; F

rebuty F och; F
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Ric XV Z cl112¢1120- F CF3 F aiicirio- CI CP3 F 012CH20 -C1 F I F otarco-cl
Cl I Fcspijo-41 F Br Fchinp< G Br FalaCH20 -1 F CH3 F oriad420-C C CH3

FIl, FCF3
WO 2009/129246 PCT/US2009/040538

Ric X Y Z
n-butyl Cl QOCH; F
ni-butyl CHs OCH;s F
n-butyl Cl QCHCH3 F
n-buty! F OCHCH3 F
n—buty[ CH; OCH:CHa F
n-butyl F OCH:CH;O F

H

n-butyl F CF; F
n-butyl Cl CF3 F
sec-butyl F | F
sec-butyl Ci I F
sec-butyl F Br F
sec-butyl Cl Br F
sec-butyl F CHa F
sec-butyl Cl CHz F
sec-butyl F CF; F
sec-butyl Cl CFa F
CH.CF; F | F
CH.CF3 Cl I F
CHCFs F Br F
CH.CF, cl Br F
CH.CF, F CH3 F
CH:CF3 Cl CHs F
CHCF, F CF; F
CH.CF3 Cl CFs F
CH,CCla F | F
CH:CCls Cl ) F
CH»CCly F Br F
CH:CCl3 Cl Br F
CH.CCly F CHs F
CH.CCls Cl CHs F
CH.CCly F CFa F
CH,CCls Cl CF, F
CHx-< F 1 F
CHa-<] Ci [ F
CHx-<q F Br F
CHr< Cl Br F
CHx< F CHs F
CHz< F CFa F
CH-< Cl CF3 F
CH.CH:F F ] F
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F d CF3 F CH2CH2CH20 Et F |

F CH2CH2CH20 Et Cl

F CH2CH2CH20 Et F Br

CH2CH2CH20 Et O Br F CH2CH2CH20 Et F CH3 F CH2CH2CH20 Et C CH3 F

CH2CH2CH20 Et F CF3 F
WO 2009/129246

PCT/US2009/040538

R1c X Y Z
CH.CH:F Cl | F
CH:CHoF F Br F
CHCH,F Cl Br F
CH>CH:F F CHs F
CH2CHoF Cl CH3; F
CH.CHoF F CF; F
CH2CHJF Cl CF, F
CH2CH,C} F | F
CH2CH,CI Ci | F
CH:CH:Cl F Br F
CH,CH.CI Cl Br F
CH:CH.CI F CH,3 F
CH:CH:CI Cl CHs F
CH>CH.Ci F CF, F
CH:CH,CI Cl CF; F

CH;CH,CH,Cl F | F
GH2CH2CH.Cl Cl | F
CH2CHzCHCI F Br F
CH2CHCH,Cl Cl Br F
CHzCH.CHCI F CHs F
CH:CH-CH.Cl Cl CH; F
CHzCH2CH,CI F CF, F
CHCH,CH.CI Cl CF4 F
CH-CH.OH F i F
CH.CH,CH Cl | F
CH,CH,OH F Br F
CH>CH:OH Cl Br F
CH2CH.0H F CHa F
CH.CH,;OH CI CHs F
CH:CH,0OH F CF3 F
CH.CH,OH [#]] CF3 F
CH:CH.CH0 F | F
H
CHCH,CH0 Cl ] F
H
CHzCI:'zCHzo F Br F
CHzCl:lzCHzo Cl Br F
CHRCH:CH;0 F CHa F
H
CH;CI-}:;CHZO Cl CHs F
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CH2C1-12CH20 Et G CF3 F ciciitcE6-0-( F I F cc,c82c?-4--0-( C | F
cuicHorc--( F Br F CF40H dij11" G Br F aiiiHcir-a-( F CH3 F
ghfzgﬂ tCI g'_}t%iogéogﬂng%ls F cHi cHsciro-( F CF3 F aimci rroﬁéﬂ%zoo%g’osslzs

Rfr: X Y Z
CH;CH,CH,0 F CF; F
H
CH:CH:CH,0 Cl CF3 F
H
(CHz):CH E | F
(CH:)sCH Cl | F
(CH2):OH F Br F
(CH,)OH cl Br F
(CH2)sOH F CHs F
(CH)sOH Cl CHj F
(CH2)0H F CFs F
(CH2)OH Cl CFs F
CH:CHOCH; F 1 F
CHzCHz0CH; Cl 1 F
CH>2CH>0CH; F Br F
CHCH-0CHj4 Cl Br F
CH>CH.OCH, F CHs F
CHCH-QCH;, Cl CHs F
CH2CHz0CH, F CFa F
CH:CH,OCH3 Cl CFs F
(CH2)s0CHa F | F
(CH2);OCH,3 cl i F
(CH2}:OCH3 F Br F
{CH2)2:0CH; Cl Br F
{CH2:0OCH; F CHs F
{CH2)z0CH3 Cl CHs F
CHz):0CH3 F CF3 F
{CHz);0CH4 Cl CF; F
CH,CH,OEt F | F
CH:CH:OEt Cl | F
CHzCHzDEt F Br F
CH.CH,OFEt Cl Br F
CH:CH,OEt F CH, F
CH.CH.0Et Cl CHs F
CH;CH.0Et F CF; F
CH,CH,OEt Cl CFs F
CHCHy0— F [ F
CHLH 0~ Cl [ F
cheHo— F Br F
- CHCH O~ Cl Br F
CiCH,0—< F CHs F
CH,CH,0— cl CHs F
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F cHscc,cic-0-1 C |
csol,ciro-C F CH3 F 01, 04, cro-cl

<1 C

CF3 F CNCHO. , n,
WO 2009/129246

F cH/cH crcv < F Br

Cl

F akoatcal/ 40 ClI Br F
CH3 F ai,co0,a4-0-<3 F CF3 F

ce cH201, 43---C
R1c X Y Z
cHCH,0—< F CF; F
CHLCH,0— Cl CF, F
CH,CHO F | F
CH,CH,O Cl | F
CH,CH,0 F Br F
CH,CHO Cl Br F
CH,CH,O F CHs; F
CH,CH,0 Cl CH, F
CH,CH,0 F CF; F
CH,CH,0 Cl CF; F
CHzCEiCHzo F | F
CHngchZO Cl ! F
t
CHzCI'EbCHzO F Br F
t
CHngGHzO Ci Br F
CHzCl;zCHzO F CH, F
{
CHQC!;%\CHzO Cl CH3 F
CHzc*;zCHzO F CF3 F
t
CHCH:CH, O Cl CF, F
Et
et F | F
aemoro< cl | F
q«,cﬂ,ca,—ui F Br F
aeronro— cl Br F
u-tch,CHrD—é F CH, F
e Cl CH, F
aeHono= F CF; F
mcu,ca,—o—é Cl CF; F
cror—e—<] F I F
eren—o—] Cl [ F
cren—o—<] F Br F
o Oy 0—] Cl Br F
crycra0—<] F CH; F
extomon—o—<) Cl CHs; F
ememono—] F CFa F
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F1 FcH 232-0---C C
FCH3 F aticHro---c"

0142"--47"0F1 F |
WO 2009/129246

I
Cl

F cll,21124y--C F Br

CH3 F CHpfre"C

F "I x%omC |

F ahairo-"C Cl Br
F CF3 F clbrrreohli d

F Cl 4X0H
Ric X Y Z
eraer—o—<] Cl CFs F
cmcnro'“ﬁ; F ] F
cu,cu,.of\(:‘{ Cl 1 F
cn,ctxro’\gA F Br F
mmllrfg ci Br F
CREH F CHs F
cmcuzo’\f’o: ct CHa F
cn:cu% F CF;3 F
cnzmru’*(:; cl CF; F
w;:"‘ou F ! F
o cl I F
s on F Br F
. Cl Br F
e F CHs F
e on cl CH; F
aHAoon F CF; F
ot o c CF3 F
cﬂ{?%_"on F ! F
onron cl I F
O
cu(gt‘r‘on CH, ! F
O
CH{?::"DH F Br F
T om
cu(?\"(‘on C Br F
o
mﬁ:"ﬂﬂ CH, Br F
o1
WGH F CHs F
cuﬁ:‘ou a CH; F
oH
magfh‘ou CH, CHs F
2]
oneyron C=CH F
on
enelyon F SCH, F
OH
w&on F CH2CH-CH3; F
M
o Cl CHzCH(OH) F
b OH CH,
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F Br FCl-11Ok Cl Br F 124-C-GHFCH3 FCUNH'OH Cd C-13 F dtt"tH F CF3
FCHXLOHC CF3 FificcomF I FcKA-: ri I FcliAMaiori CH3 I F

Cherril OH.E Bl bo g rtrio 04 1l PCT/US2009/040538
Req X Y Z
w.mm F CH(CHa), F

“‘;”:G"“ cl CFs F
CH:CH3 F phenyl F
CH.CH; Ci phenyi F
CH:CHa F phenvi F
GH,CH; Cl 3-pyridyl F
CH;CH; F 3-pyridyl F
CH.CH3 Cl 4-pyridyl F
CH2CHa F pyrazolyl F
CHaCHa ct pyrazolyl F
CH:CHa CHa 4-pyridyl F
CHzCHa CHa 4-pyridyl F
CH:CHa CHs 2-(CHy- F
SO--NH)-
phenyi
CH.CH; CHs 3-(CH- F
SOzNH)-
phenyl
CH.CHs F 3-(CHg- F
SOz-NH)-
phenyl
CH2CHs C 3-{CHz- F
S0O,-NH)-
phenyl
CH,CH; F pheny F
CH.CH; [« phenyi F
CH,CHs CH3; phenyl F
3-pyridyl
CH(CHa); F 3-pyridyl F
CH{CH2)> Cl 4-pyridyl F
F pyrazaiyl F
CH(CH3)o
CH(CH:) Cl pyrazolyl F
CH(CH;}% F 4-pyridyl F
CH(CHa), Cl 4-pyridyl F
CH(CHa), F 2-(CHa- F
SONH)-
phenyl
CH{CH3), Ci 3-{CHs- F
SO0>-NH)-
phenyi
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G Br F cHetricwo, CH3 Br F cHki "

F CH3 F 017trlti

OHC C-13 F cH/CH CH3

CH3 F curirHoil " F CECH F CH/r;OHF SCH3 F c 0,4 ii F CH2CH2CH3 F Cl CDH4

G GO Gy fifhokss ™ © X
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Ric X Y Zz
CH(CHs); F 3-(CH3- F
S0.-NH)-
phenyl
CH(CHa)2 cl 3-(CHs F
SOx-NH)-
phenyl
CH(CHa); CHs pheny! F
CH(CH3 cl phenyl F
CH{CHa)z FI phenyt F
CH{CHa)» Cl 3-pyridyl F
3-pyridyl
F 4-pyridyl F
CH(CHs)
CH(CHa)> Cl pyrazolyl F
CH(CHs)» CHa pyrazolyl F
CH(CHa)» CHa A-pyridyl F
CH{CHa)> CHs A-pyridyl F
CH(CH,): CH; 2-(CH;- F
SO--NH)-
phenyl
CH(CHa)z F 3-(CHs- F
SO-NH)}
phenyl
CH{CH3)z cl 3-(CHs- F
SOx-NH)-
phenyl
3{CHj;-
S0:-NH)-
phenyl
n- F phenyl F
butyl
n-butyt 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 CHs 4-pyridyl F
n-hutyl Cl 4-pyridyl F
n-butyl F 2-(CHa- F
SO-NH)-
phenyl
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Y Z cHetr: at, F CH(CH3)2 F CHfc'flomo).1 C
F CH2CH3 Cl

3-Pwi cl VI \509'069}1%% Cl 4-pyrldyl F CH2CH3 F pyrazolyl

CH2CH3 C phenyl F CH2CH3 F phenyl

CF3 F CH2CH3 F phenyl

3-PYricl Y1 F CH2CH3 F

R X Y z
n-butyl CH; 3-(CHy- F
SONH)-
phenyl
n-butyl F 3-(CHjs- F
SOx-NH})-
phenvl
3-(CHs-
SOr-NH}-
phenyl
n-butyl F phenyi 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 pyrazolyl F
sec-butyl F pyrazolyl F
sec-butyl Cl 4-pyridyl F
sec-butyl F 4-pyridyl F
sec-butyl Cl CFa F
CH:CFs F phenyl F
CHxCF3 Cl phenyl F
CH.CF3 F phenyl F
CH,CF5 Cl 3-Dyndy| F
CH,CF; F 3-pyridyl F
CH.CFs Cl 4-pyridyl F
CH,CF3 F pyrazolyl F
CH,CF3 Cl pyrazolyl F
4-pyridyl
CH2CClay F 4-pyridyl F
CH.CCl, cl 2CHs- F
S02-NH})-
phenyl
CH:CCl, F 3-{CHas- F
SOx-NH})-
phenyl
CH.CCl3 o) 3H{CH3- F
SO-NH)-
phenyl
CHCCls F 3-{CHa- F
SONH)-
phenyl
CH.CCls Cl phenyl F
CH.CCly F pheny! F
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pyrazolyl F CH2CH3 CH3 4-pyridyl F CH2CH3 CH3 4-pyridyl F CH2CH3 CH3
2-(Cl-13- S02-NH)- phenyl F Cl-12CH3 CH3 3-(CH3- S02-NH)- phenyl F CH2CH3 F

I:i- éﬁ-li-zuig%-eylagg-m&%nyl F CH2CH3 C 3-(CHr SOr NH) - phe%Tl['J:SZ(%B%-H}SS F phenyl

Ric X Y Z
CH:CCl; Cl phenyl F
3-pyridyl
CHz-<] F 3-pyridyl F
CH- Ci 4-pyridyl F
CHx-< F pyrazolyl F
CH-< Cl pyrazolyl F
CHz-< F 4-pyridyl F
CH»-< Cl 4-pyridyl F
CHz-q F 2{CHs- F
S02-NH)-
phenyl
CHz-< Cl 3-(CH5 F
S0-NH)-
phenvl
3{CHs-
S0z-NH)-
phenyl
CH:CHzF F 3-{CH;- F
SO2-NH)-
phenyl
CH>CHaF Cl phenyl F
CH.CH.F F phenyl F
CH,CH:F Cl phenyl F
CH:CHoF F 3-pyridyl F
CH.CH:F C 3-pyridyl F
CH2CHoF F 4-pyridyl F
CH.CHzF Cl pyrazolyl F
pyrazolyl
CH,CH.C! F 4-pyridyl F
CH.CH,Ci Cl 4-pyridyl F
CH.CHCI F 2-(CHx F
SU-NH)-
phenyl
CH,CH,CI Cl 3-(CHs- F
S02-NH)-
phenyl
CH,CH.CI F 3-(CHx- F
S0,-NH)-
phenyl
CHaCH2CI Cl 3-(CHa- F
SO»NH}
phenyl
CH2CH:CI F phenyl F
CH,CH.CI cl phenyl F
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phenyl

C-1(CH3)2 C
Fw%_z%%%%?!m': CH(CH3)2 C 4-pytidyl F CH(CH3)2

CH(CH3) 2
phenyl F

4- pyri dyl

F CH2C143 CHg phenyl F

3- pyridyl

R1 [ X Y Z
phenyl
F 3-pyridyi F
CHaCH-CH.CI
cl 3-pyridyl F
CH2CH2CH.CI
F 4-pyridyl F
CH,CHCH.CI
Cl pyrazoivi F
CH2CHzCH,CI
F pyrazolyl F
CHzCH>CH,CI
Ci 4-pyridyl F
CH.CH:CH,CI
F 4-pyridyl F
CH2CH2CH.CI
Cl 2-{CHj~ F
CHyCH2CHCI S0x-NH)-
phenvi
3-{CHx
S0,-NH)-
phenyl
CH;CH;0OH F 3-{CHx» F
S502-NH)-
phenyl
CH,CH.OH Cl 3-(CHs- F
S02-NH)-
phenyl
CH»CH,OH F phenyl F
CH>CHz0H Cl phenyl F
CH.CH,OH F phenyl F
CH-CH,OH Cl 3-pyridvi F
CH-CH:0H F 3-pyridyl F
CH2CH>OH Cl 4-pyridvl F
pyrazolyl
CHzCTfCHaO F pyrazolyl F
CHzCI:IzCHzO Cl 4-pyridyl F
CHzCl:[zCHzO F 4-pyridyl F
CH:CH2CH0 Cl 2-(CHs- F
H §0zNH}-
phenyl
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CH(CH3)2 Cl 3-(CH3- S02-NH)- phenyl F Page 77 of 230 Ric X Y Z CH(CH3)2
F 3-(CF13- SO NH)- phenyl F CH(CH3)2 C 3-(CHr S02-NH)- phenyl F CH(CH3)2

CH3 phenylwl(z)z%—gigl%—ggZ Cl phenyl F CH(CH3)2 FI phenyl FP%I,}KU%IEI@U}J%NC%S

Ric X Y Z
CHCH,CH:0O F 34{CH;- F
H S0O--NH}
phenyl
CHCH.CH,0 Ci 3{CHj- F
H S0z-NH)-
phenyl
CH:CHCH,0 F 3-{CH3- F
H S0-NH)-
phenyl
CHzcl;l";»CHzo Cl phenyl F
phenyl
{CH2).CH F phenyl F
{CH2)4OH cl 3-pyridyl F
{CH:4OH F 3-pyridyl F
(CH.),OH Cl 4-pyridy! F
{CHz).OH F pyrazolyl F
{CH;);0OH Cl pyrazolyl F
{CH2)40H F 4-pyridyl F
{CHz)sOH Cl 4-pyridyl F
2{CH5-
S0;-NH}-
phenyl
CHzCH;0OCH;s F 3-(CHa- F
S0;-NH}-
phenyl
CH2CH.OCH3 cl 3-{CH;- F
S0-NH}-
phenyl
CH,CH,OCH3 F 3-{CHs- F
SONH}
phenyl
CHCH.OCH3 Cl phenyl F
CH.CH,OCH; F phenyl F
CH.CH,OCHa Cl phenyl F
CH2CH;OCH: F 3-pyridyl F
CH,CH-OCHz Cl 3-pyridyt F
4-pyridyl
CHz:0CH; F pyrazalyl F
{CH2)20OCH: Cl pyrazolyl F
{CHz):OCHj3 F 4-pyridyl F
{CH2):0CH, Cl 4-pyridyl F
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3-pyrldyl F 3-

CH(CH3) 2 CH3 py
CH(CH3) 2 CH3 2-
CH( CH3) 2 CF02009

pyri dyl

CH(CH3) 2 F 4- pyddy!

F CH(CH3)2 C
razolyl F CH(CH3)2 CH3 4-pr-idyl

51%_2?6 o NH) P he nyl CH( CH3) 2 F 3 ( G PCTfUSZOH;IOAlOaiiS
Ric X Y Z
(CHz)sOCHs F 24{CHx F
S0.-NH)-
phenyi
(CH2)a0OCHj Cl 3{CHs- F
S05-NH}-
phenyl
(CHz)3:0CHa F 3-(CHs- F
S0-NH)-
phenyl
(CHz)s0CHa Cl 3-(CH» F
SO-NH}-
phenyl
phenyl
CH-CH-0E!} F phenyl F
CH,CH,OEt Cl phenyl F
CHCH,OEt F 3-pyridyt F
CH.CH.OEt cl 3-pyridyl F
CHCH.OEt F 4-pyridy! F
CHCHzOEt Cl pyrazolyl F
CH-CH.OEt F pyrazolyl F
CH,CH,OEt Cl 4-pyridyl F
[60160] Tables 4a and 4b show embodiments of this invention which are compounds

of formula 1, where G =Ry, Z is F, X is F and Ryq and R are defined in the table. Each ling
in the table corresponds to five species which differ only at position Y.
Table 4a

A

A

o’ NH

.

=CH3; Yo =B, Y.=L Ya=

CMPD # A. Al B R’
1(a-d) H,H H QCHs
2{a-d) H,H H NHCH,
3(a-d) H, B H CH.CHs
4(a-d) H H H CHoCH=CH,
5(a-d) H, H H CN
6(a-d) H, H H CF
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3-4CH SO NH) -

n- but yl

Cl

3-pyridyl

|
PCT/US2009/040538

phenyl F  3-(CH3- S02-NH)- phenyl n- butyl
phenyl F n-butyl F phenyl F n-butyl d 3-pyridyl
F n-butyl ClI 4-pridyl F n-butyl F pyrazolyl FE n-but
WO 2009/129246
CMPD # AA B R’
7(2-d) H, H H F
B(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 CHzCH;
12{a-d) -(CH2)e- -CH2{(CaHs) OCH;
13(a-d) -(CHa)r -CH{C3Hs) NHCH;
14{a-d) «(CHz)- -CHx{CsHs) CHaCH;
15(a-d) {(CHz) CHa F
16(a-d) «(CHz)e- -CH.CH,OH F
17(a-d) «CHz)z- {CH2),CH(OH)CHOH F
18(a-d) CHz, H ~CH2)2CH(OH)CH,OH F
19(a-d) {CHz)- CH; OCH;
20(a-d) «CHz)e -CH,CH,0H OCH;,
21(a-d) «(CHz) {CH,):CH(OH)CH,OH OCH;
22(a-d) CHa, H {CHz)2CH{OH)CH;OH OCHj,
23(a-d) +(CH)o- CHs H
24(a-d) «(CHz)- -CH,CHzOH H
25(a-d) «(CHz)r {CH;)CH{OH)CHzOH H
26(a-d) CHs, H {CH2)CH(OH)CH,OH H
27(a-d) M, H H OCHs
28(a-d) H, H H NHCH,
29(a-d) H.H H CHaCH,
30{a-d) H.H H CH,CH=CH,
31{a-d) M, H H CN
32(a-d) H, H H CF3
33(a-d) H, H H F
34{a-d) H,H H CeHs
35(a-d) H H -CH;CH(OH)CH,OH OCH;,
36(a-d) HH ~CHCH(OH)CH.CH NHCH;
37(a-d) H,H -CH,CH{OH)CH,OH CHzCH3
38(a-d) {CHa) ~CH2(CsHs) OCH;
39(a-d) {(CHz)- -CHy{(C3Hs) NHCH;
40(a-d) {CHz)r -CH{C3Hs) CH:CH,
41(a-d) {CHz)e CH; F
42(a-d) {CHa) -CH,CH.OH F
43(a-d) {CHz)e- -{CH,);CH(OH)CH;OH F
44(a-d) CHa, H {CH,):CH(OH)CH.OH F
45(a-d) {CHz)r CH OCHs
46(a-d) {CHz)e- -CH,CH,CH OCH;
47(a-d) {CHz)e- ~{CH;),CH(OH)CH,OH OCH;
48(a-d) CHa, H {CH;):CH(OH)CH,OH OCH;,
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Cl pyrazolyl F n-butyl
2- (CH3- S02- NH) - phenyl

S02- NH) - p\%%nfﬂtlwllgo

CH3 4-pyridyl F n-butyl C
F Page 7R of 230

4-pridyl F n-butyl F

Ric XY Z n-butyl CH3 3-(OH3-

2r'-]16 but yl F3 ( CH3- S02 NH) phenyl F PC3I‘/[§SC2:(|]_(!J%IO4OS38
CMPD # AR B R
49(a-d) «CHy)o CH; H
50(a-d) ~{CHaz)- -CH,CH;OH H
51(a-d) +{CHz)z- ~{CHz)2CH{OH)CH>0OH H
52(a-d) CHs, H -(CHz),CH(CH)CH.OH H
Table 4b
CMPD # AN B R®
1(a-d) H, H H 2-furanyl
2(a-d} H,H H 1,2,3 triazolyl-4-yl
3{a-d) H, R H 4-imidazolyl
4(a-d) H, H H 2-furanyl
5(a-d) H, H H 1,2,3 triazolyl-4-yl
6(a-d) H, H H 4-imidazoly!
T(a-d) H, H -(CH2},CH(OH)CH,OH 2-furanyl
8(a-d) H, H «{(CH2)CH{OH)CH,0H  1,2,3 triazolyl-4-yl
9(a-d) H, H -{CHz):CH(OH)CHOH 4-imidazolyi
10(ad) «(CHz)r -CHy{C3Hs) 2-furanyt
11(ad) {CHa)- ~CHZ{C3Hs) 1,2,3 trlazolyl-4-yl
12{a-d) {CHa)- -CHy{C3Hs) 4-imidazolyl
13(a-d) «CHa)a- CHa 4-thiazolyl
14{a-d) «CHz)2- -CH2CH:0H 4-thlazolyl
15(a-d) ~{CHaz)2- ~(CH2)2CH(OH)CH,OH 4-thiazolyl
16(a-d) CH;, H «CH;)2:CH({OH)YCH,CH 4-thiazolyl
17(ad) ~-(CHz)2- CHa 2-oxazolyl
18{a-d) ~(CHz}2- -CH2CH;OH 2-oxazolyl
19(ad) -(CHz2}»  «(CHz22CH(OH)CH,OH 2-0xazoly!
20{a-<d) CH,, H -(CH2).CH{OH)YCH,OH 2-oxazolyl
21(a-d) H,H H 2-furanyl
22(a<d) H H H 1,2,3 triazolyl-4-yl
23(a-d) H.H H 4-imldazolyl
24{a-d) H H H 2-furanyl
25(a-d) H H H 1,2,3 trazolyl-4-yl
26(a-d) HH H 4-imidazolyl
27(a-d) H, H -CH,CH(OH)CH,0OH 2-furanyl
28(a-d) H, H -CH2CH{OH)CHOH 1,23 triazolyl-4-yi
29%{a-d) H,H -CH,CH(OH)CH;OH 4-imidazolyl
30(a-d) {CHy)r ~CH3(CaHs) 2-furanyl
31(a-d) HCHa)- -CH{C3Hs) 1,2,3 triazolyl-4-yl
32(a-d) {CHy) -CHg(C3Hs) 4-imidazolyl
33{a-d) «CH2)z- CH; 4-thigzolyl
34{a-d) HCH,)2- ~CH,CH,CH 4-thlazolyl
35(ad) «CHa)z~ -(CH2CH{OH)YCH.OH 4-thiazolyl
36(a-d) CHaH  ~CH;):CH{OH)CH.OH 4-thiazolyl
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SOrNH) - phenyl n-butyl F phenyl F n-butyl O phenyl F  phenyl sec-butyl
F 3-pyridyl F sec-butyl O 3-pyrldyl F sec-butyl F 4-pyddyl F sec-butyl C

pyrazol yl »50%‘8&}1%’}4&" F pyrazolyl F sec-butyl C 4- pyrlp%xﬂrUSI;OO%)%Eo-sg)sutyl

CMPD # AN B R’

37(a-d) «(CHz)z- CHy 2-oxazolyl
38(a-d) -(CHa)r -CH,CH;0H 2-oxazolyl
39(a-d) {CHz}r  ~«CH2)::CH(OH)CH.OH 2-oxazolyl
40(a-d) CH,, H ~«CH2).CH{OH)CH,OH 2-oxazolyl

[00161] Table 5a shows embodiments of this invention which are compounds of
formula I, where G is Ary, Arz or Ry, and where R?is H, Z is F and G and X are defined in
the table. Each line in the table corresponds to five species (Yy, Yo, Ye, Yaand Y,) which
differ only at position Y, where Y, = SCHj; Yy, =Br; Yo =1; Ya=Cl; Y, = CH,.
5 Table 5a
D
il
Ar—S—NH X
o |l R"
A, O
cr
R‘ld F Y

abgo.d,ore
F

Ya=8CH;; Ys=Br; Y.=I; Ya=Cl; Y,=CH,

Compoun

d# G = Ryq, Ary, or Arz X
1{a-2) phenyl cl
2 {a-e) phenyl F
3 (a-e) 2-F-phenyl Cl
4 (a-e) 2-F-phenyl F
5(a-e) 3-F-phenyl Cl
6 (a-a) 3-F-phenyt F
7 (a-e) 4-F-phenyl Cl
8 (a-8) 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-8) 2,6-di-F-phenyi F
15 (a-e) 3,4-di-F-phenyl Cl
16 (a-8) 3,4-di-F-phenyl F
17 (a-e) 3,5-di-F-phenyl Cl
18 (a-e) 3,5-di-F-phenyl F
19 (a-e) 2,68-di-F-phenyl Cl
20 (a-e) 2.6-di-F-phenyl F
21 (ae) 2,3,4-tn-F-phenyi Cl
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F 4- pyddyl
F phenyl

F sec-butyl

C CF3 F CH2CF3 F phenyl
F CH2CF3 d  3-pridyl

F CH2CF3 F 3-pyridyl

CH2CF3 F p%roazﬁt%ln%ug CH2CF3 Cl pyrazolyl F

Compoun

d# G = Rsq, Ari, or Arz X
22 (a-0) 2,3, 4-trl-F-phenyt F
23 (a-e) 3,4,5-td-F-phenyl Cl
24 (a-0) 3,4,5-tri-F-phenyl F
25 (a-e) penta-F-pheny! Ci
26 {a-¢) penta-F-phenyl F
27 (a-8) 3-Cl4-F-phenyl Cl
28 (a-e) 3-Cl-4-F-phenyl 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-phenvl F
33 {a-e) 2-F4-Cl-phenyl Cl
34 {a-e) 2-F-4-Cl-phenvl F
35 {(a-8) 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-phenvi Cl
40 (2-g) 2-Cl-phenyi F
41 (a-e) 3-Cl-phenyl 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-8) 2,3-dI-Cl-phenyl F
47 (a-e) 2,5-di-Cl-phenyl Cl
48 (a-e) 2,5-dI-Cl-phenyi F
49 {a-e) 2,6-di-Cl-phenvl Cl
50 (a-6) 2,6-dI-Cl-phenvl F
51 (a-e) 3,5-di-Clphenyl Cl
52 (a-e) 3,5-dI-Cl-phenyl F
53 (a-e) 2,4-di-Cl-phenyl Cl
54 (a-e) 2 ,4dl-Cl-phenyl F
55 (a-e) 3,4-di-Ct-phenyl Ci
56 {a-e) 3,4-di-Cl-pheny! F
57 (ae) 2,4,6-ii-Cl-phenyl Cl
58 (a-8) 2,4,6-tri-Cl-phenyl F
59 (a-e) 2-Cl-4-CFy-phenyl Cl
60 (a-e) 2-Cl-4-CFz-phenvl F
81 (a-e) 2-CFa-phenyi Cl
62 (a-e) 2-CF3-phenyl F
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4- pyri
CHz2CCl
CHz2CCl

d
3
3

y

|
E
F

CH2CCI 3 F 4-pyridyl F CH2CCI3 C 2-(CH3- S02-NH)- phenyl F
3-(CH3- S02- NH) - phenyl

3- (CH3- S02- NH) -

phenyl F CH2CCI 3 Cl
3o, S NH) - phenyl " F CH2CCI 3 O pheny!

F CH2CClI 3 F phenyl

PCT/US2009/040538

Compoun
d# G = Ryy, Ary, or Arz X
63 (a-e} 3-CF3-phenyl Ct
64 {a-e) 3-CFa-phenyl F
65 (a-a) 4-CF3-phenvi Cl
66 (a-2) 4-CFa-phenyl F
67 {(a-e) 2-CF30 phenyt Cl
68 {(a-e) 2-CF30 phenyi F
69 (a-e) 3-CF30 phenyl Cl
70 (a-8) 3-CF;0 phenyl F
71 (a-2) 4-CF30 phenyl Cl
72 (a-e) 4-CF30 phenyl F
73 (a-2) 2-CHF0 phenyl Cl
74 {a-8) 2-CHF20 phenyl F
75 (a-8) 2-methyl-5-nitro-phenyl Cl
76 (a-e) 2-methyl-5-hitro-pheanyl F
77 {a-8) 2-cyanc-phenyl Cl
78 {a-9) 2-cyanc-phenyl F
79 {(a-8) 3-gyano-phenyl Cl
80 {a-0) 3-cyang-phenyl F
81 (a-8) 4-cyano-phenyl Cl
B2 (a-e) 4-cyano-phenyl F
83 (a-e) 4-methoxy-phenyl Cl
B4 (a-e) 4-methoxy-phenyl F
85 (a-a) 3.4-dimethoxy-phenyl &
86 (a-e) 3,4-dimethoxy-phenyl F
87 (a-8) 3-carbamyl-phenyl Cl
88 (a-e) 3-carbamyl-phenyl F
89 (a-a) 3-carboxyl-phenyl Cl
90 (a-e) 3-carboxyl-phenyl F
91 (a-e) 3-N,N-dimethy!carbamoyl}pheny! Cl
92 (a-e) 3-{N,N-dimethylcarbamoyl}phenyl F
93 (a-8) 4-methylsulfonyt-phenyl Cl
94 (a-e) 4-methylsulfonyt-phenyl F
95 (a-e) 3-(1,3.4 oxadiazol-2-yl)phenyl Gl
96 (a-8) 3+(1,3,4 oxadiazol-2-vl)phenyl F
97 (a-e) 3-(1,3 4 thiadiazol-2-yl)phenyl Ci
98 (a-e) 3-(1,3.4 thiadiazcl-2-yl)phenyl F
99 (a-e) 3{5-methyl-1-1,3,4-oxadiazol}pheny! Cl
100 (a-e) | 3«{5-methyl-1-1,3,4-oxadiazol}phenyl F
101 (a-e) 3H5-methyl-1-1,3,4-thiadiazol}phenyl Cl
102 (a-e) 3{5-methyl-1-1,3 4-thladiazol)phenyl F
103 (a-e) 3-amidinyl-phenyl Cl
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3-PYriclYL F CHr< Cl

F 4-pyri dy{vonoo I2-4 @

29246

Ric XY 2 Cl-12CCl1 3 C phenyl F 3-PYridYl CH< F
4-pyri4l F CH < F pyrazolyl F CH < C pyrazolyl F CH <
4-pyridyl F CHr< )
PCT/US2009/040538
Compoun
d# G=R1¢|Ar1| orArZ X
104 (a-e) 3-amidinyl-phenyl F
105 (a-e) 3-(1H-etrazolyl)phenyl Cl
106 {a-a} 3<{1H-tetrazolyl)phenyl F
107 (a-8) 4-acetamido-phenyl Cl
108 (a-8) 4-acetamido-phenyl F
109 {a-g) 3-ClH4-(N- Cl
morgholinylcarbonyl)amino]phenyl
110 (a-e) 3-CHH(N- F
morpholinylcarbonyl)amino]phenyl
111 (a-e} 3-Cl4-{(N- Cl
pymolidinylcarbonyl}amino]phenyi
112 (a-e) 3-Cl-4-[(N- F
pyimolidinylcarbonyl)amino]phenyl
113 (a-8} 3,5-dimethylisoxazolyl Cl
114 (a-e) 3,5dimethylisoxazolyl F
115 (a-8)} 4-(N-morpholinylsulfonyl)phenyi Cl
116 (a-e) 4-(N-merpholinylsulfonyl)phenyl F
117 (a-e) 3-F-henzyl Cl
118 (a-8) 3-F-benzyl F
119 {a-e) 4-F-benzyl Ci
120 (2-e) 4-F-benzyl F
121 (2-e) 3-F-phenyl-ethyl o]
122 (a-e) 3-F-phenyl-ethyl F
123 (a-e) 4-F-phenyl-ethyl Cl
124 (a-¢) 4-F-phenyl-ethyl F
125 (a-e) 8-quinolinyl Cl
126 (a8} 8-quinolinyl F
127 (a-e) 2-thienyl Cl
128 (a-e) 2-thleny! F
129 (a-e) 2,3-di-Cl-thien-5-yl Cl
130 (a-e) 2,3-dI-ClHhien-5-yl F
131 (a-e) 1,3,5 trimethyl-1 H-pyrazolyl Cl
132 (a-e} 1,3,5 trimethyl-1H-pyrazolyl F
133 (a-e) 1,3-dimethyl-5-Cl-{H-pyrazolyl Cl
134 (a-e) 1,3-dimethyl-5-Cl-1H-pyrazol F
135 (a-8) 1-methyl-3CFs-1H-pyrazol-4-yl Cl
136 (a-e) 1-methyl-3CFz-1H-pyrazol-4-yl F
137 (a-8) 2-acefamido-4-methyl-thiazol-5-yl Cl
138 (a-e) 2-acetamido-4-methyl-thiazol-5-yi F
139 (a-e) 2,4-dimethyi-thiazol-5-yi Cl
140 (a-8) 2,4-dimethyi-thiazol-5-yl F
141 (a-e) 1,2-dimethyl-1H-imidazol-4-y] Cl
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F 2-(CH S02-NH)- phenyl F CHr< C 3-(CH 802-NH)- phenyl F  3-(CHr
S02-NH) - phenyl CH2CH2F F 3- (CH3- S02-NH) - phenyl F CH2CH2F CI phenyl

CH2CH2F F %ezla%lﬂzfﬂg]-iZCl-IZF Cl phenyl F CH2CH2F F 3- pyddpx(/:|TlUF52(%|§|0_%g|§8F

Compoun
di# G = Ryq, Arg, or Arp X
142 (a-0) 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 Ary, Aty or Ry, and where R%is H,ZisF and G and X are defined in

the table. Each line in the table corresponds to five species (Y,, Y, Y., Y4 and Y) which

differ only at position Y, where Y, = phenyl; Yy, = 3-substituted phenyl; Y. = 3-pyridyl; Y4
5 =4-pyridyl; Y. = 3-pyrazolyl.

Table 5b
0
A -'i I—'NH X
o LY |
A, ©
or
R1d F Y:.b,n, d,ere
F
Y, = phenyl; Yp, = 3-substituted phenyl; Y. = 3-pyridyl; Ya=4-pyridyl; Y.= 3-pyrazolyl
Compound G = Ry, Ay, or An, X
#
1 {g-¢) phenyl Cl
2 {a-e) phenyl F
3 (a¢) 2-F-phenyl Cl
4 (a-¢) 2-F-phenyl F
5 (a-e) 3-F-phenyl Cl
6 (a-¢) 3-F-phenyl F
7 (a-€) 4-F-phenyl Cl
8 (a-€) 4-F-phenyl F
9 (a-c) 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-e} 2,5-di-F-phenyl F
13 {a-c) 2,6-di-F-phenyl Cl
14 (a-e) 2,6-di-F-phenyl F
15 {a-¢) 3,4~di-F-phenyl Cl
16 (a-¢) 3,4-di-F-phenyl F
17 {a-e) 3,5-di-F-phenyl Cl
18 {a-2) 3,5-di-F-phenyl F
19 {a-¢) 2,6-di-F-phenyl Cl
20 {a-e) 2,6-di-F-phenyl F
21 (a-€) 2,3 ,4-tri-F-phenyl Cl
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-phenyt F
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Cl 3-pyridyl F CH2CH2F F 4-PYrkl Yl F CH2CH2F Cl pyrazolyl F
CH2CH2Cl F 4- PYNNI F CH2CH2Cl C 4-PYridYl F CH2CH2C
phenyl F % AL 3-(Cl-13- 802-NH) - phenyl F CHCH2Ql F 3.
802- NH) - Il PCT/US2309
Compound G = Ryg, Ary, or Arz X
#
25 (a-e) penta-F-phenyl Cl
26 (a-8) penta-F-phenyl F
27 (a-¢) 3-Cl-4-F-phenyl Cl
28 (a-€) 3-Cli-4-F-pheny! F
29 (a-€) 2-Cl-4-F-phenyl Cl
30 (2-¢) 2-Cl-4-F-phenyl F
31 (a-c) 2-F-3-Cl-phenyl Cl
32 (a-¢) 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-c) 2-F-5-Cl-phenyl Cl
36 (a-¢€) 2-F-5-Cl-phenyl F
37 (g-€) 3-cyano-4-F-phenyl Cl
38 (z-e) 3-cysno- 4-F-phenyl F
39 (a-e) 2-Cl-phenyl Cl
40 (a-€) 2-Cl-phenyl F
41 (a-e) 3-Cl-phenyl Ci
42 (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-c) 2,3-di-Cl-phenyl F
47 (a-e) 2,5-0i-CL-phenyl 1
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-e) 2,4-di-Cl-phenyl Cl
54 (a-€) 2,4-di-Cl-phenyl F
55 (a-€) 3,4-di-Cl-phenyl Cl
56 {a-€) 3,4-di-Cl-phenyl F
57 (a-e) 2,4,6-tri-Cl-phenyl Ci
58 (a-¢) 2,4,6-tri-Cl-phenyl F
59 (a-e) 2-Cl-4-CFs-phenyl Cl
60 (a-e) 2-Cl-4-CF3-phenyl F
61 (a-¢) 2-CFs-phenyl Cl
62 (a-¢) 2-CFs-phenyl F
63 (a-e) 3-CF3-pheny] Cl
64 (a-e) 3-CFy-phenyl F
65 (a-e) 4-CF;-phenyl Ci
66 (a-c} 4-CF3-phenyl F
67 (a-e) 2-CFs0 phenyl Cl
68 (a-€) 2-CF30 phenyl F
69 (a-8) 3-CF;0 phenyl Cl
70 (a-c) 3-CF>0 phenvl F

pyrazol yl

F 2-(Cl4 SO NH)-
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F CH2CH2Cl C

phenyl

F Page SO of 230

3- (CH3- S02- NH)-
Rlc X Y Z

phenyl
phenyl

F CH2CH2C1 F phenyl
CH2CH2CH2Cl

F CH2CH2Cl C

F 3-pyridyl

CHZCHZCHZQ&O%%M&&R%EIdyl F CH2CH2CH2Cl F 4-pyrldyl F C@%gﬁ%ﬁ%®%2Cl

Compound G = Rig, Ary, Or Arz X
#
71 (2-¢) 4-CF30 phenyl Cl
72 (a-¢) 4-CF;0 phenyl F
73 {a-€) 4-CHF>O-phenyl Cl
74 (a-¢) 4-CHF;O-phenyl F
75 (a-€) 2-methyl-5-nitro-phenyl Cl
76 (a-¢) 2-methyl-5-nitro-phenyl F
77 (a-¢€) 2-cyanc-phenyl Cl
78 (u-8) 2-¢yano-phenyl F
79 (a-e) 3-cyano-phenyl Cl
80 {a-¢) J-cyano-phenyl F
81 {a-e) 4-cyano-phenyl Cl
82 (a-c}) 4-cyano-phenyl F
83 (a-e) 4-methoxy-phenyl Cl
84 (a-e) 4-methoxy-phenyl F
85 (a-g) 3,4-dimethoxy-phenyl Cl
36 (a-e) 3.4-dimethoxy-phenyl F
87 (a-¢) 3-carbamyl-phenyl! Cl
88 (a-e) 3-carbamyl-phenyl F
89 (a-c) 3-carboxyl-phenyl Cl
90 (a-¢) 3-carboxyl- phenyl F
91 (a-€) 3-(N,N-dimethylcarbamoyl)phenyl Cl
92 (a-¢) 3-(N,N-dimethylcarbamoyl)phenyl F
93 (z-€) 4-methylsulfonyl-phenyl Cl
94 (a-¢) 4-methyisulfonyl-phenyl F
95 (a-e) 3-(1,3,4 oxadiazol-2-yl)phenyl Cl
96 (a-¢) 3-(1,3,4 oxadiazol-2-yDphenyl F
97 (a-e) 3-(1,3,4 thiadizzol-2-y1)phenyl Cl
98 (a-e) 3-(1,3,4 thiadiazol-2-yl}phenyl F
99 (a-¢) 3-(5-methyl-1,3 4-oxadiazolphenyl Cl
100 {a-e) 3-(5-methyl-1,3,4-oxadiazol)phenyl F
101 {a-g) 3«5-methyl-1,3,4-thiadiazol)phenyl Cl
102 (a-¢) 3-(5-methyt-1,3,4-thiadiazolyphenyl F
103 (2-¢) 3-amidinyl-phenyl Cl
104 (a-g) 3-amidinyl-phenyl F
105 {a-€) 3-(1H-tetrazolyl)phenyl Cl
106 (a-g) 3-(1H-tetrazolyl)phenyl F
107 (a-¢) 4-acetamido-phenyl Cl
108 (a-e) 4-acetamido-phenyl F
109 (a-e) 3-Cl-4-[(N-morpholinylcarbonyl) Cl
amino]phenyl
110 {a-¢) 3-Cl4-[(N-morpholinylcarbonyl) F
amino]phenyl
111 {2-e) 3-Cl4-[(N-pymolidinylcarbonyl} i
amino]phenyl
112 {a-¢) 3-CH4-[(N-pymrolidinylcarbonyl) F
amino]phenyl
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c

802- NH) -
802- NH) -

pyrazolyl F
CH2CH2CH2Cl

i

F 4-PYridyl

CH2CH2CH2Cl

91E 24 CH2 OH

F pyrazolyl
F CH2CH2CH2Cl
CH2CH2OH F 3- (CHr S02- NH) -

Cl

F CH2CH2CH2Cl
F CH2

Compound G = Ryqy Ary, Or Arz X
#
113 (a-e) 3,5-dimethylisoxazolyl Cl
114 (a-g) 3,5-dimethylisoxazolyl F
115 (a-¢) 4-(N-morpholinylsnlfonyl}phenyl Cl
116 (a-e) 4-(N-morpholinylsulfonyl)phenyl F
117 (a-€)} 3-F-benzyl Cl
118 (a-e) 3-F-benzy! F
119 {a-¢) 4-F-benzyl Cl
120 (a-e) 4-F-benzyl F
12] (a-¢) 3-F-phenyl-ethyl Ci
122 (ac) 3-F-phenyl-ethyl F
123 (a-e) 4-F-phenyl-ethyl Cl
124 (a-€) 4-F-phenyl-ethyl F
125 (a-¢ §-quinolinyl Cl
125 (2-e) 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-e) 2,3-di-Cl-thien-5-y1 F
131 (a-e) 1,3,5 trimethyl-1H-pyrazolyl Cl
132 (a-¢) 1,3,5 trimethyl-1H-pyrazolyl F
133 (a-¢) 1,3-dimethyl-5-Cl-1H-pyrazelyl C1
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-CF3-1H-pyrazol-4-yl F
137 (a-¢) 2-acetamido-4-methyl-thiazol-5-y1 Cl
138 (a-¢) 2-acetamido-4-methyl-thiazol-5-yl F
139 (a-e) 2,4~-dimethyl-thiazol-5-y1 Cl
140 (a-e) 2,4-dimethyl-thiazol-5-yl ¥
141 (a-e) 1,2-dimethyl-1H-imidazol-4-yl Cl
142 (a-¢) 1,2-dimethyl-1 H-imidazol-4-y1 F
143 {a-g) 1-{2-hydroxyethyl) cyclopropyl F
144 {(a-e) 1-(3-hydroxypropyl) cyclopropyt F
145 {a-c) 1+2,3-dihydroxypropyl) cyclepropyl F
146 {a-¢) 1-(3,4-dihydroxybutyl) cyclopropyl F
147 {a-¢) 1-(2,3-dihydroxypropyl} eyclobutyl F
Synthetic Procedures

[00163]

c

2- (CH3- SO NH) -
phenyl

4-PYrkl Yl F
phenyl F
3- (

CH20H Cl
PCT/US2009/040538

In another aspect, methods for synthesizing the compounds described berein

are provided. In sorme embodiments, the compounds described herein can be made by the

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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F phenyl

pyrazol yl

F CH2CH2OH G phenyl F CH2CH2OH F phenyl F CH2CH2011 CI 3- PYrkl Vi
F CH2CH2CH F 3-PYI 141 F CH2CH2OH C 4-pyridyl F pyrazol yl
F CHR2CH2CH20 H CI 4-PYrichd F CH2CH2CH20 H F

WO 2009/129246

10

20

combination with methods described herein. In additions, solvents, emperatures and other
reaction conditions presented herein may very according to the practice and kmowledge of
those of skill in the art.
[00164] Starting materials for the synthesis of the compounds as deseribed 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 deseribed 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™ Ed,, (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 reaetions 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 wlilized.

rmation of Covalent Link; Reaction of an Electrophile with a Nucleophile
[00145] The compounds described herein ean 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 funetional groups whieh yield and can be used as guidance
toward the varicty of clectrophiles and nucleophiles combinations available, Precursor
functional groups are shown as electrophilic groups and nucleophilie groups.

Covalent Linkape 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
Irnines Aldehydes Amines/anilines
Hydrazones Aldehydes or Hydrazines
ketones
Oximes Aldehydes or Hydroxylamines
ketones
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4-pyrldyl F CH2CH2CH20 H CI 2- (CH3- S02-NH)- phenyl F Page 8 | of 230
Ric XY Z CH2CH2CH20 H F 3- (CH3- $02-NH)- phenyl F CH2CH2CH20 H CI 3- ( CH3-

- - - r $02-NH)- phenyl F CH2CH2CH20 H
S02 NH) p\r’}/%n 119/ 1592?;2 CH2CH20 H F 3 ( G $ H) P y PCT/US2009/040538
Alkyl amines Alkyl halides Amines/anilines
Esters Alkyl halides Carboxylic acids
Thicethers Alkyl halides Thiols
Ethers Alkyl halides Aleoholg/phenols
Thioethers Alkyl sulfonates Thiols
Esters Alkyl sulfonates | Carboxylic acids
Ethers Alkyl suifonates | Aleohols/phenols
Estets Anhydrides Alcohols/phenols
Carboxamides Anhvydrides Amines/anilines
Thiophenols Arvyl halides Thiols
Aryl amines Arvl halides Amines
Thioethers Azridines Thiols
Boronate esters Boronates Glycols
Carboxamides Carboxylic acids | Amines/anilines
Esters Carboxyli¢ acids Alcohols
Hydrazines Hydrazides Carboxylic acids
N-acylureas or Carbodiimides Carboxylic acids
Anhydrides
Esters Diazoalkanes Carboxylic acids
Thioethers Epoxides Thiols
Thioethers Haloacetamides Thiols
Ammotriszines Halotriazines Amines/anilines
Triazinyl ethers Halotriazines Alcohols/phenols
Amidines Imido esters Amines/anilines
Ureas Isocyanates Amines/anilines
Utrethanes Isocyanates Alcohols/phenols
Thioureas Isothiocyanates Amines/anilines
Thicethers Meleimides Thiols
Phosphite esters Phosphoramidites Alcohols
Silyl ethers Silyl halides Alcohols
Alkyl amines Sulfonate esters Amineg/anilines
Thicethers Sulfonate esters Thiols
Esters Sulfonate esters | Carboxylic acids
Ethers Sulfonate esters Alcohols
Sulfonamides Sulfonyl halides | Amives/anilines
Sulfonsate 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  arc desired in the final product, to avoid their unwanted participation in the reactions.
Protecting groups can used to block some or all reactive moietics and prevent such groups
from participating in chemical reactions until the protective group is removed. In some
embodiments, each protective group is removeble by e different means. Protective groups
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Cl phenyl F  phenyl (CH2)40H F phenyl F (Cl-12)40H C 3-pyridyl F
(CH2)40H F 3-pyridyl F (CH2)40H Cl 4-pyridyl F (CH2)40H F pyrazolyl F

(CH2) 40H C{vopz\“g?zgzlthl F (CH2)40H F 4-pyridyl F (Cl-12)

20

25

that are cleaved under totelly disparute 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 ecid labile and
may be used to protect carboxy and hydroxy reactive moieties in the presence of amino
groups protected with Cbz groups, which arc removeble 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-buty] carbamate or with
carbamates that are both acid and base stable but hydrolytically removable.

[00167] Carboxylic acid and hydroxy reactive moicties may also be blocked with
hydrolytically removable protective groups such as the benzy! group, while amine groups
capable of hydrogen bonding with acids may be blocked with base labile groups such ag
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 bc
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 attacbed. As long as the residue is attached to the resin,
that functional group is hlocked and cannot react. Once released from the resin, the
functional group is available to react.

[00169] Protecting or blocking groups may be sclected from:
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2- (CHr S02- NH) -

Cl 34CH SO NH) -
Cl phenyl
3-PYridyl ¥

10

F CH2CH2OCH3 F phenyl
DHeH3

phenyl
phenyl
F CH2

phenyl
phenyl

CH2CH2OCH3 F 3- (CH3- S02- NH) -
F CH2CH2OCH3 F 3- (CHr $02- NH) -
F CH2CH2OCH3 CI  phenyl

Methyl (Me) Ethyl (1) #-Butyl {-Bu) Al Benzyl (Bn)
/iy *““QE\ Bfagx (:r“dif m{%
Acetyl Aloe Boc Chx Trityl

o
oY |
e e= s Al
pMBn TEDMS Teos

Fmoc
[o0170]
applicable to the creation of protecting groups and their removal are described in Greene
and Wats, Protective Groups in Organic Synthesis, 3rd Ed., John Wiley & Sons, New York,
NY, 1999, and Kocienski, Protective Groups, Thieme Verlag, New York, NY, 1994, which
are incorporaied herein by reference in their entirety.
Meking compounds of formula I
[00171]
procedures below are intended o illustrate those methods, and the examples given are

Other protecting groups, plus a detailed description of techniques

Cotopounds of this invention can be made hy a varicty of methods. The

intended to iltustrate the scope of this invention. Neither the methods not the examples

should be construed as limiting the invention in any way.

[00172] Scheme 1 The preparation of compound of formula V1 is outlined below
NOy NO, NHz
Ry F Base H & T reduction R"@[N\@
F POy P
F HN 2 F F
1 [ m (Y
S,
" I Pyridina
profeciion R_ﬁ—CI or EtaN, CHoCl;
Ovw
% o Q.0
H 2 -57 -8 H
M y R (N_é) y R N H <
Ra Nz EtyN, CHCl; Ry N //J Ro \@
\@ (o} \Q\l NaOH F
F Y R—"—CI F Y Y
F E F F
VB v Vil vi
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Cl 3-PYridYl F 4-PYridl4 (CH2)30CI-13 F pyrazolyl F (CH2)30C1-13 C
pyrazolyl F (CH2)30C1-13 F 4-PYridYl F (OH2)30CH3 Cl 4-pyridyl F Page 82

o ap. Wb lilnfy TS0 F 2 (GF 502N - pheny! foGgiBhaRG™ ©

[00173] Scheme 1 above illustrates a method for making the sulfonamide derivatives
of formule V1. 1,2 Diamine derivative (formula I'V}) 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 VIIT under basic conditions provided the desired meterial

VI
10 [00174] Scheme 1. The general route to synthesis compound of general formula V
is outlined below
A i
Cl  nBuOH A o RBr DL )
~ -~
Y e N rrrans S
& Yo pyridine g Yo n-Bult 0/ \0
X XX X1
R S0CI i
KSCN E\ oK 2 o
AN A
0/ \0 & Yo
Xit v
[00175] Scheme 11 above shows one cxample of the preparation of complex sulfonyl

15 chloride. Compound XX can be synthesized from IX, alkylated, and converted to the
potassium salt X11. Treatment of the salt with SOCI; or POC); affords the desired
compounds. Other more specific procedures to prepeare unique sulfonyl chloride derivatives
are reported in the experimental section.

Schemem DL The general route to synthesis compound of general formula X111 is outlined

20  in Scheme III:

Q.0 Q0
RFH  x R-SGH X
Ry H. i "Pd" coupling Rg ﬁ, i
F | F Ar
F F
Vi Xi
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[00176) Scheme I above illustrates the preparation of sulfonamide derivatives of
general formula XIII. For example, these compounds can be easily obtained by reacting the
compound VI with & boronic acid using & palladium catalyst under Suzuki conditions.
Scheme IV. The gencral route to synthesis compound of generel formula XII1 is outlines
Scheme IV:

Ry

rd
L Qt-sfzo 7 P NH " R Of#“NH
Ro R~ i T B N X RyReNH A« X
@ T T
F > Y F z Y F Y
F F
v xv 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
derivatives of gencral formulas XV.

Further Forms of Compounds of formula I

Isomers of compounds of formula [

[00178] The compounds described herein may exist as geometric isomers. The
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 cxist as
tautomers. The compounds described herein include all possible tautomers within the
formulas described herein. The compounds deseribed berein may possess one or more chiral
centers end 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 diastercoisomers, resulting from a single
preparative step, combination, or interconversion may also be useful for the applications
described herein. The compounds described herein can be prepared as their individual
stercoisomers by reacting a racemic mixture of the compound with an optically active
resolving agent 1o form a pair of diastereoisomeric compounds, separating the diastereomers
and recovering the optically pure enantiomers. Resolution of enantiomers can be carried out

using covalent diestercomeric derivatives of the compounds described herein, or dissociable
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(00160j Tabl es 4a and 4b show enbodi nents of this invention whi ch are

conmpounds of fornula I, where G=R1l, Zis F, Xis Fand Rid
defined i nMO'YYBHE. Each line in the table corresponoe:‘,:th't‘)sz?qg(9é°°§§3eC| es

which differ only at position Y. Table 4a Ya = CH3: Yb = Br,

an

Y=L Yd= O ;

CWD# A A BR1(a-d) H HHOOH3 2(a-d) H HHNHCH3 3(a-d) H HH
CH2CH3 4(a-d) H, H H CH2CH=CH2 5(a-d) H, H H

15

20

30

complexes may be used (e.g,, crystalline diastereomeric salts). Diastereomers have distinct
physical properties (e.g., melting points, boiling points, solubilities, reactivity, ¢tc.) 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
differences in solubility. The optically pure enantiomer is then recovered, along with the
resolving agent, by eny practical means that would not result in racemization. A more
detailed description of the techniques applicable to the resolution of stercoisomers of
compounds from their racemic mixture ean be found in Jean Jacques, Andre Collet, Samuel
H. Wilen, “Enantiomers, Racemates and Resolutions,” John Wiley And Sons, Inc., 1981,
herein incorporated by reference in its entirety,

€ ds of formula I
[00179) Also deseribed herein are isotopically-labeled compounds of formula I and
methods of treating disorders. For example, the invention provides for methods of treating
disceses, by administering isotopically-labeled compounds of formula L The isctopically-
labeled compounds of formula I can be administered as phammaceutical cornpositions. 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 en atom having
an atomic mass or mass number different from the atomie mass or mass number usuaily
found in nature. Examples of isotopes that can be incorporated into compounds of the
invention include isotopes of hydrogen, carbon, nitrogen, oxygen, phosphorous, sulfur,
fluorine and chloride, such as 2H, °H, ¢, ¢, N, '*0, "0, *'p, *p, ¥3, **F, and *C1,
respectively. Compounds described herein, pharmaceutieally aceeptable salts, thereof which
contain the aforementioned isolopes and/or other isctopes of other atoms are within the
scope of this invention. Certnin isotopicelly-labeled compounds of formula I, for example
those into which radioactive isotopes such as *H and '*C are incorporated, are useful in drug
and/or substrate tissue distribution assays, Tritiated, i, e., °H and carbon-14, i. ., *C,
isotopes are often easily prepared and detectabilited. Further, substitution with heavier
isotopes such as deuterium, i. &., °H, can afford certain therapeutic advantages resulting
from greater metabolie stability, for example inereased in vivo half-life or reduced dosage
requirernents and, hence, may be desirable in some circumstances, Isotopically labeled
compounds and pharmaceutically acceptable salts thereof can generally be prepared by
carrying out procedures deseribed herein, by substituting a readily availablc isotopically
labeled reagent for a non-isotopically labeled reagent.
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[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 chemilurninescent labels,
Pharmaceutically acceptable salts of compounds of formula I

[00181] Also described herein are pharmaceutically acceptable salts of compounds
of formula I and methods of treating disorders. For exemple, the invention provides for
methods of treating diseases, by administering pharmaceutically acceptable salts of
compounds of formula 1. The pharmaceutically aceeptable salts of compounds of formula 1
can be administered as pharmaceutical compositions.

[00182] Thus, the compounds described hetein 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 slkaline 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 pbammaceutically
acceptable inorganic or organic base, including, but not limited to orpanic bases such as
cthanolamine, diethanolamine, triethanolamine, tromethamine, N-mcthylglucamine, 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
intermediates.

[D0183] Further, the compounds described herein can be prepared as
pharmaceuntically acceptable salts formed by reacting the fiee base form of the compound
with a pharmaceutically acceptable morgenic or organic acid, including, but ot limited to,
inorganic acids such as hydrochloric acid, hydrobromic acid, sulfuric aeid, nitric acid,
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, airic acid, benzoie acid, 3-(4-
hydroxybenzoyl)benzoic acid, cinnamic acid, mandelic acid, arylsulfonic acid,
methanesulfonic acid, ethanesulfonic acid, 1,2-ethanedisulfonic acid, 2-
hydroxyethanesulfonic acid, benzenesulfonic acid, 2-naphthalenesulfonic acid, 4-
methylbicyclo-[2.2.2]oct-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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butylacetic acid, Jauryl sulfuric acid, gluconic acid, glutamic acid, hydroxynaphthoic acid,

salicylic acid, stearic acid, and muconic acid.

Phormaceutical compositions

[00184] Described herein are pharmeceutical 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 forraula 1, or a pharmaceutically
acceptable salt, thereof and at least one pharmacentically acceptable carrier, In some
embodiments the pharmacentical 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.

MEK Modulation

[00185] Also deseribed herein are methods of modulating MEK activity by
contacting MEK with an amount of a compound of formula [ sufficient 1o modulate the
activity of MEK. Modulate can be inhibiting or activating MEK aclivity. In some
embodiments, the invention provides methods of inhibiting MEK activity by contacting
MEK with an amount of & compound of formula I sufficient to inhibit the activity of MEK.
In some embodiments, the invention provides methods of inhibiting MEK activity in 2
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
amount of a compound described herein sufficient to inhibit the acivity of MEK in said
cell. In some embodiments, the invention provides mcthods of inhibiting MEK aetivity 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
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 animel 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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invention provides methods of inthibiting MEK activity in a mammal by contacting said
mammal with an amount of a compound desciibed 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.

Abnarmal cell growth
[00186] Also described herein are compounds, pharmaceutical compositions and
methods for inhibiting abnormel cell growth, In some embediments, the abnormal cell

10 growth oceurs in a mammal, Mcthods 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
corpound of formula I, or a pharmacentically 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 edmimstering an effective
amount of a compound of formula I, or a pharmacentically acceptable salt, thereof, in
combination with an amount of a chemotherapeutic, wherein the amounts of the compound,
or tis salt, and of the chemotherapentic 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 mitoti¢ inhibitors, alkylating
agents, anti-metabolites, intercalating antibiotics, growth factor inhibitors, cell eycle
inhibitors, enzymes, topoisomerase inhibitors, biological response modifiers, anti-

25 hormones, angiogenesis inhibitors, and anti-androgens.
[001B8] 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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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 pharmecentical
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™ (alecoxih), valdecaxib, 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. 993086172 (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 (publisbed Angust 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 99752889 (published October 21, 1999), WO 95/29667
(published June 17,1999), PCT Intemational 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 Jone 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 metnx-metalloproteinases (i. e., MAP-1, MMP-3, MMP-4, MMP-5, MMP-6,
MMP- 7, MMP-E, MMP-10, MMP-11, MMP-12, andMMP-13). Some specific examples of
MMP inhibitors usefi1l in the present invention are AG-3340, RO 32-3555, and RS 13-0830,

Page 104 of 230



CH3, H - (CH2)2CH(OH) CH20H F 45(a-d) 401-12)2- CH3 OCH3 46(a-d) - (CH2) 2-

- CH2CH2OH 00143 47(a-d) - (01-12)2- - (CH2)2CH( OH) CH2OH OCH3 48(a-d) CH3, H
- (CH2) 2CH( OH) CH2OH OCH3  Page 84 of 230 CMPD # A, A' B R 49(a- d_é@( CH2) 2-
CH3 H 50( a¥§)200Eer - cH2CH2OH H 51(a-d) - (CH2)r -(mzlj%%@(%“ﬂ% H
52( 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 T or a pharmaccutically acceptable salt, therecf The compounds and
5  compositions described herein may be administered either alone or in combination with

pharmaceutically acceptable catriers, excipients or diluents, in a pharmaceutical

composition, according to standard pharmacentical practice.

[00192] Administration of the compourds and compesitions described herein can be

effected by any method that ensbles delivery of the compounds to the site of action. These

10  methods include oral routes, intraducdenal routes, parenteral injection (including
intravenous, subcutaneous, intraperitoreal, intramuscular, intravascular or infusion), topical,
and rectal administration. For example, compounds described berein ean 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, fopical application, e.g., cream, ointment,

15 injection, catheter, or implant, said implant made, .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
ncoplastic or pre-neoplastic tissue. Those of ordinary skill in the art are familiar with
formulation and administration techniques that can be employed with the eompounds and

20  methods of the invention, e.g., as discussed in Goodman end Gilman, The Pharmacological
Basis of Therapentics, current ed.; Pergamon; and Remington’s, Pharmaceutical Seiences
(cwrent 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, transmucosel, transdenmnal, rectal and topical (including dermal, buceal,
sublingual and intragcular) 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 inethods
well known in the art of pharmacy. All methods include the step of bringing into association

30 acompound of the subject invention or a pharmaceuntically acceptable salt, thereof ("active
ingredient"} with the catrier which constitutes one or more accessory ingredients. In
general, the formulations are prepared by uniformly and intimately bringing into association
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CH3, H -(CH2)20H(OH)CH2OH I -1 Table 4b CWD # 1(a-d) 2(a-d) 3(a-d) 4{a-d)
5(a-d) 6(a-d) A A H HH HH HH HH HH H R2-furanyl 1,2,3
triazolyl-4-yl 4-imdazolyl 2-furanyl 1,2,3 triazolyl-4-yl 4-|n1dazoly1
T(a-d) H WO2P®MBYBCH OH) CH2OH 2-furanyl 8(a-d) H, H -(Péﬁrz‘ﬁs SRR CH2 OH

1,2,3 triazolyl-4-y1 9(a-d) H H -(CH2) 2CH( OH) CH2OH 4-i mi dazol y1 10(a-d)
-CH2(C3H5) 2-furanyl 11(a-d) -(CH2)2- -CH2(C3H3) 1,2,3 trlazolyl-4-yl
12(a-d) -(CH2)2- -Cl112(C3H5) 4-im dazolyl 13(a-d)

the active ingredient with Yiquid carriers or finely divided solid carriers or both and then, if
necessary, shaping the product into the desired formulation.
[00194] Formulations suitable for oral edministration 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-agueous liquid; or as an oil-in-water lignid erulsion or a water-in-oil liguid
emulsion, The active ingredient may also be presented as a bolus, electuary or paste.
[00195] Pharmaceutical preparstions which are useful for oral administration
include tablets, push-fit capsules made of gelatin, as well as soft, scaled 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 imgredient therein. All formulations for oral edministration
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 ccllulose,

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 end processing aides such as tale,magnesium
stenrate, 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 snitable coatings. For this purpose, coneentrated
sugar solutions are useful, which may optionally contain gum arebic, talc, polyvinyl
pyrrolidone, carbopol gel, polyethylene glycol, and/or titanium dioxide, lacquer sclutions,

30 and suitable organic solvents or solvent mixtures. Dyestuffs or pigments may be added to
the tablets or Dragee coatings for identification or to characlerize different combinations of

active compound doses.
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- (OH2) 20H( OH) CH20H 2- oxazolyl 21(a-d) H, H 2-furanyl 22(a-d) H H 1,2,3
triazolyl-4-yl 23(a-d)

[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 dosege form, e.g., in ampoules or in multi-dose
containers, with an added preservative. The compositions may take such forms as

s suspensions, solutions or emulsions in ¢ily or aqueous vehicles, and may contain
formulatory agents such as suspending, stabilizing and/or dispersing ageunts. 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 (Iyophilized)
condition requiring only the addition of the stexile liquid carvier, for example, saline or

10 sterile pyrogen-free water, immediately prior to use. Extemporancous injection solutions
and suspensions mey be prepared from sterile powders, granules and tablets of the kind
previously described.
[00197] Formulations for parenteral administration include aqueous and non-
agueous (oily) sterile injection solutions of the active compounds which may contain

15 antioxidants, buffers, bacteriostats and soJutes which render the formulation isotonic with
the blood of the intended recipient; and aqueous and non-aqueous sterile suspensions which
may inclode suspending sgents and thickening agents. Suitable lipophilic solvents or
vehicles include fatty oils such as sesame oil, or synthetic faity 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 eompournds 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
examplc subcutaneously or intramuscularly) or by mtramuscular 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 solublc salt.

30 [00199] For buceal or sublingual administration, the compogitions may teke 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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4-1m dazol yl 33{a-d)

{00200) Pharmaceutical preparations may also be formulated in rectal compositions
such as suppositorics or retention enemas, e.g., containing conventional suppository bases
such as cocoa butter, polycthylene glycol, or other glycerides.
[60201] Pharmeceutical 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 buceal cavity and the instillation of such a
compound into the car, eye and nose, such that the compound docs not significently enter
the blood stream. In contrast, systernic adminisiration refers to oral, intravenous,
intreperitoneal and intramuscular administration.

10 [00202] Pharmaceutical preparations suitable for topical administration include
liquid or semi-liquid preparations suitable for penetration through the skin 1o 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% 1o 2% by weight of

15 the formulation. It may however comprise as much as 10% w/w or may comprise less than
5% wiw, or from 0.1% to 1% w/w of the formulation.

(00203} Pharmaceutical preparations for administration by inhalation are
conveniently delivered from en insufflator, nebulizer pressurized packs or other convenient
means of delivering an aerosol spray. Pressurized packs meay comprise a suitable propellant

20 such as dichloredifluoromethane, 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. Altematively, 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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Formulations

[00205]) The compounds or compositions described herein can be delivered in a
vesicle, e.g.,  liposome (see, for example, Langer, Science 1999, 249,1527-1533; Treat et
al., Liposemes in the Therapy of Infectious Disease and Cancer, Lopez-Bernstein and
Fidler, Ed., Liss, N.Y., pp. 353-365, 1989).The compounds and pharmaceuntical
compositions described herein can also be delivered in a controlled release system. In one
embodiment, a pump may be used (sce, Sefton, 1987, CRC Ciit. Ref. Biotned. 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 i proximity of the therapeutic
target_ (See, Goodson, Medical Applicatiens of Controlled Release, 1984, Vol. 2, pp. 115-
138). The pharmeceutical 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, end 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 phermaceutically acceptable excipients which are
suiteble for the manufacture of tablets. These excipients may be, for exemple, fillers such as
mierocrystalline cellulose, silicified microcrystalline cellulose, pregelatinized starch,
lactose, dicalcium phosphate, or compressible sugar ; binders such as hypromellose,
povidonc 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, stearie acid or colloidal silicion dioxide
and, optionally,. The tablets may be un-coated or coated by known techniques to mask the
taste of the drup 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
85 appropriate, Formulations for oral use may also be presented as hard gelatin capsules
wherein the active ingredicnt 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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1001611Tabl e 5a shows enbodi ments of this invention which are conpounds of
formula I, where Gis Ari, Are or Rid, and where Ris H Zis F and G and X
are defined in the table. Each Iine in the table corresponds to fiv

speci es (YYO2PM2946 ve and Ye) which differ only at p@gTﬂﬁgww?m“Where Ye
SCE13; Yb = Br Y.=1; Yd = d; Y(c) = CH . 5Table 5a Y.= SCH.; Yb = Y,
=1; Yd d; Y6 = CH3 Conpoun d# G = Ruh AN or Ar2 X 1 (a-e) phenyl CI 2
(a-e) phenyl F 3 (a-e) 2-F-phenyl C 4 (a-c) 2-F-phenyl F 5 (a-e)
3-F-phenyl O 6 (a-e) 3-F-phenyl F 7 (a-e) 4-F-phenyl CI 8 (a-e) 4-F-phenyl
F 9 (a-e) 2,4-dl-F-phenyl C 10 (a-e) 2,4-dl-F-phenyl F 11 (a-e)

2, 5-di - F- phenyl

inpredient is mixed with water soluble carrier such as polyethylepeglycol or an o0il medium,
for example peanut ofl, liguid 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 manufacivre the drug substance may
5  beincorporated into the dosage form by dry blending with the excipients followed by

encapsuletion 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 formetion of a uniform blend. In the wet granulation method of
manufzcture 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 asa
solution as part of grapulation. In the wet pranulation technique the surfectant, if used, may
be added to the dry excipients or edded to the binder solution and incorporated in & solution
form. Capsule dosege forms may also be manufactured by dissolving the drug substance in
a material 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 materiat such a molten form of a high molecular
weight polyethylene glycol and cooling to a solid form, milling and incotporating this
material into conventionsl capsule and tablet manufacturing processes.
[00206] Aqueous 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, methyleellulose,
hydroxypropylmethyl-cellulose, sodium alginnte, polyvinyl-pyrrolidone, gum tragacanth
and gum scacia; dispersing or welling 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 cxample 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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2, 6- di - F- pR@AYWPNIE24D0 (a-e) 2, 6-di-F-phenyl F 21 (a-e) PETASIAYMHSBhenyl
Page 86 of 230 Compoun d# G = R d, An, or Ar2 X 22 (a-e)

[00297] Oily suspengions may be formulated by suspending the active ingredient in
a vegetable oil, for example araehis oll, 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. Sweelening 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 execmplified by those alrcady
mentioned above. Additional excipients, for example sweetening, flavoring and coloring
agents, may also be present. Thesc compositions may be preserved by the eddition 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 vegetahle cil, for example olive oil or arackis oil, ora
rineral oil, for example liquid paraffin or mixtures of these. Suitable emulsifying agents
may be natrally-gccurring 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 cthylene oxide, for
example polyoxyethylene sorbitan monooleate. The emulsions may elso conlain sweetening
sgents, flavoring agents, preservatives and antioxidants,

[09210] 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.

[oo211] 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-wafer 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 23 (a-e) 3,4,5-fri -F-phenyl Cl 24 (a-e) 3,4,54d-F-phenyl

Cl 28 (a-c) 3-Cl-4-F-phenyl F 29 (a-c

P24henyl F 31 (a-c) 2-F-3-Cl-phenyl C )P§§"U§%1°°?;’ o5

henyl

F 33 (a-c) 2-F-4-Cl-phenyl A 34 (a-c) 2-F-4-Cl-phenyl

henyl

Alternatively, it may be advantageous to edminister the solution or microemulsion in such &
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
intravenous pump. The pharmaceutical compositions may be in the form of a sterile
injectable aqueous or oleagenous suspension for intramuscular and subcutanecns
administration. This suspension may be formulated according to the known art using those
suitable dispersing or wetting agents and suspending sgents which have been mentioned
sbove, The sterile injectable preparation may &lso be & sterile injectable solution or
suspension in a non-toxie 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.

[00212] Pharmaceutical compositions may also be administered in the form of
suppaositories 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, glycerinaled getatin, hydrogenated
vegetable oils, mixtures of polyethylene glycols of various molecular weights and fatty acid
esters of polyethylene glyeol.

[00213) Creams, ointments, jellies, solutions or suspensions, erc., containing a
compound or composition ofthe invention are useful for topical administration. As used
berein, topical application can include mouth washes and gargles.

[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
arl,

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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a 36 (a-c) 2-F-5-Cl -phenyl F 37 (a-e) 3-cyano-4-F-phenyl C 3
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hen
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(a-c) 4- CIWBRER F92F645 (a-c) 2,3-di-Cl-phenyl C 46 (a-
2,5-di -C -phenyl CI 48 (a-e) 2.5-di-Cl-phenyl F

F 47 (a-e)
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20
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determined by the prescribing physician with the dosage generally varying according to the
age, scx, 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
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 i3 subdivided into unit deses containing appropriate quantities of
the active component, e.g., an effective amount to achieve the desired purpose.
Determination of the proper dosage for a particular situation is within the skill of the art.
Generally, treatment is initisted with smaller dosages which are less than the optimum dose
of the compound. Thereafter, the dosage is increased by small amounts until the optimuun
effect under the circumstances is reached. For convenience, the total daily dosage may be
divided end administered in portions during the day if desired. The amount and frequency of
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 elinician
(physician) considering sueh faclors as described ebove. 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
(administered in single or divided doses), or st least ebont 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 ebout 0.1 mg to
1000 mg, from about 1 mg to 300 mg, or 10 mg to 200 mg, according to the particular
application. In some instances, dosage levels below the lower limit of the aforesaid range
may be more than adequate, while in other cases still Jarger 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 ICsq value of the compound used. In combinational applications in which the
compound is not the sole therapy, it may be possible to administer lesser amounts of
compound and still have therapeutie or prophylactic effect.
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49 (a-e) 2,6-di-Cl-phenyl C 50 (a-e) 2,6-dl-C-phenyl F 51 (a-c)
3,5-di-Cl-phenyl C 52 (a-c) 3,5-dl-Cl-phenyl F 53 (a- e) 2 4- di-CI-phenyI
Cl 54 (a-e) 2,4-dl-Cl-phenyl F 55 (a-e) 3,4-di-d - phen f

3, 4-di-Cl -‘%ﬁéh@?ru% 67 (a-e) 2,4,6-tri-Cl -phenyl C &T&SZOOW" o5e”)
2,4,6-tri-Cl-phenyl F 59 (a-e) 2-Cl-4-CF3-phenyl C 60 (a-c)

2-Cl -4- CF3- phenyl F 61 (a-c) 2-CF3-phenyl Cl 62 (a-e)

Dosage Forms

[00216] The pharmaceutical composition may, for example, be in a form suitable for
oral administration as a teblet, capsule, pill, powder, sustained release formulations,
solution, suspension, for parenteral injection as a slerile solution, suspension or ermulsion,

5  for topical edministration os 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 pbarmaceutical 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 inelude solutions or suspensions
of active cornpounds in sterile aqueous solutions, for example, aqueous propylene glycol or
dextrose solutions. Such dosage forms can be suitably buffered, if desired.
[00218] Suitable pharmeceutical carriers include inert diluents or fillers, water and
15 various organic solvents. The pharmacentical compositions may, if desired, contain
additional ingredients such as flavorings, binders, excipients and the like. Thus for oral
administration, (ablets contajning various excipients, such as citric acid may be employed
together with vatious disintegrants such as starch, alginic acid and eertain complex silicates
and with binding agents such as sucrose, gelatin and acacie. Additionally, lubriceting agents
20  such as magnesium stearate, sodium lauryl sulfate and tale are often useful for tableting
purposes. Solid compositions of a similar type may also be employed in soft and hard filled
gelatin capsules, ineluding 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  matlers or dyes and, if desired, emulsifying agents or suspending agents, together with
diluents such as water, ethanol, propylene glycol, glycerin, or comhinations thereof.
[00219) Methods of preparing various pharmaceutical compositions with a specific
amount of active compound are known, or will be apperent, to those skilled in this art. For
examples, sec Remington's Pharmaceutical Sciences, Mack Publishing Company, Ester, Pa.,
30 18th Edition {1990).
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2- CF3- phenyl F Page 87 of 230 Compoun d # G = Rub Arli or Ar2 X 63 (a-e)
3- CFrphanyl C 64 (a-c) 3-CFrphenyl F 65 (a-c) 4-CF3-phenyl C 66 (a-c)

4- CFrphenyl F 67 ;ﬂg-e) 2- CF30 phenyl CI 68 (a-e) 2-CF30Q phenyl F 69 (a-e)
3- CF30 pheWQI20{12%386 (a-e) 3- CF30 phenyl F 71 (a-c) 4-CRE f‘]&ﬁ@%‘)#”b@ 72
(a-c) 4-CF30 phenyl F

Combination Therapies
[60220] The compounds described herein or & pharmaceutically sceeptable salt,
thereof may be administered as a sole therapy. The compounds described herein or 2
pharmacentically acceptable salt, thereof may also be sdministered 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

[¢  hercin 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 overal] 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 therapcutic 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 apent 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 ¢hemical characteristics, be
administered by a different route, For example, the compounds/compositions may be
administered orally to generate and maintain good biood 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 kmown in the art, and
then, based upon the obscrved 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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73 (a-c) 2-CHF20 phenyl CI 74 (a-c) 2-CHF20 phenyl F 75 (a-c)

2-nmet hyl -5-nitro-phenyl CI 76 (a-e) 2-nethyl-5-nitro-phenyl F 77 (a-c)
2-cyano- phenyl CI 78 (a-e) 2-cyano-phenyl F 79 (a-c) 3-cyano- ;‘Iel’_] | Cl 80
(e-e) 3-cy¥RG'BAE F 81 (a-c) 4-cyano-phenyl C 82 (& jUSﬁQO&‘}%?ﬁ%‘-phenyl
83 (a-c) 4-nmethoxy-phenyl C 84 (a-c) 4-methoxy-phenyl F 85 (a-c)

3, 4- di net hoxy- phenyl CI 86 (a-c)

(and where appropriate, other therapeutic egent and/or rediation) 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 egents mey include chemotherapeutic
agents, such &s anti-tumor substances, for example thoss 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;

10 intercalating antibiotics, for example adriamycin and bleomycin; enzymes, for example,
interferon; and enti-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) propicnanilide). Such conjoint treatment may be
achieved by way of the simultaneous, sequential or separate doging of the individual

15  components of treatment.

[00223] The compounds and compositions described herein {and where appropriate
chemotherspeutic agent and/or radiation) may be administered concwrrently (e.g.,
simultaneously, sssentially simultaneously or within the same treatinent protocol) or
sequentially, depending upon the nature of the disease, the condition of the patient, and the

20  actual choice of chemotherapeutic agent and/or rediation 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
chemotherapentic agent and/or radiation need not be administered simultaneously or
essentially simultaneously, and the initial arder of administration of the

25  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 chemotherapentic 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

30 administration may be repeated during a single treatment protocol. The determination of the
order of adminisiration, and the number of repetitions of edmimstration of each therapeutic
apent 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, 4-di net hoxy- phenyl F 87 (a-c) 3-carbanyl-phenyl C 88 (a-
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chemetherapeutic agent and/or radiation may be administered first, especially ifit is 2
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 chemetherapeutic agent and/or radiation, and so on until the treatment
protocol is complete. Thus, in accordance with experience and knowledpe, the practicing
physician can moedify 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 a3 more definite signs such as
relief of disease-related symptoms, inhibition of tumor growth, actual shrinkage of the
tumor, or inhibition of metastasis. Size of the famor can be measured by standard methods
such as radiological studies, e.g., CAT or MRI scan, and successive mezsuremenls can be
used to judge whether or ot growth of the tumer has been retarded or cven reversed. Relief
of disease-related symptoms such as pain, and improvement in overall condition can also be
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 elosed, but should instead serve as illustrative examples common to the relevant
therapeutic area at present. Moreover, combination regimens may inchade a variety of roules
of administration and sbould include oral, iptravenous, intraccular, subcutaneous, dermal,
and inhaled topical.

[00226] For the treatment of oncologic diseases, proliferative disorders, and
carcers, compounds aecording to the present invention may be administered with an agent
selected from the group comprising: aromatase inhibilors, antiestrogen, anti-androgen,
corticosteroids, gonadorelin agonists, topoisomerase land 2 inhibitors, microtubule active
agents, alkylating agents, nitrosoureas, antineoplastic antimetabolites, platimm containing
compounds, lipid or protein kinase largeting agents, IMiDs, protein or lipid phosphatase
targeting agents, anti-angiogenic agents, Akt inhibitors, IGF-I inhibitors, FGF3 modulators,
mTOR inhibitors, Smac mimetics, HDAC inhibitors, agents that induce cell differentiation,
bredykinin { receptor antagenists, angiotensin Il antagonists, eyclooxygenase inhibitors,
heparanase inhibitors, lymphokine inhibitors, cytokine inhibiters, IKK inhibitors,
P38MAPK inhibitors, ARRY-797, HSPS0 inhibitors, multlikinase inhibitors,
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Cl 100 (a-e) 3(5-nethyl-1-1, 3, 4-oxadl azol ) phenyl F 101 (a-c)
3-(5-nethyl-1-1, 3, 4-thi adi azol ) phenyl CI 102 (a-e)

3-(5- et hy1 1-1, 3, 4-thl adl azoOphenyl F 103 (a-c) 3-am din henyl Page
88 of 230 WOGHRHNMSd # G = Rich Arlo or Ar2 X 104 (a-&f éf ‘ﬁ?’&f“ﬁiﬂ phenyl
F 105 (a-c) 3-(1lHtetrazolyl)phenyl Cl 106 (a-e) 3-(1lH-tetrazolyl)phenyl F
107 (a-e) 4-acetarnldo-phenyl Cl 108 (a-c) 4-acatam do-phenyl F 109 (a-c)
3-Cl-4-[ (N norpholinyl carbonyl)am no] phenyl C

bisphosphanates, rapamycin derivatives, anti-apoptotic pathway inhibitors, apoplotic
pathway agonists, PPAR agonists, RAR zgonists, inhibitors of Ras isoforms, telomerase
inhibitors, protease inhibitors, metalloproteinese inhibitors, aminopeptidase inhibitors, SHIP
activators - AQX-MN100, Humax-CD20 {ofatumumab), CD20 antagonists, IL2-diptheria

5 toxin fusions.
002271 For the treatment of oncologic discases, proliferative disorders, and
cancers, compounds according to the present invention may be administered with an agent
selected from the group comprising: dacarbazine (DTIC), actinomycins Cz, C3, D, and F),
cyclophosphamide, melphalan, estramustine, mayfansinol, rifamycin, streptovaricin,

10 doxorubicin, deunorubicin, cpirubicin, 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,
NPIQ052, combretastatin, combretastatin A-2, combretastatin A-4, calicheamicins,

15  ncocarcinostating, epothilones A B, C, and semi-synthetic variants, Herceptin.RTM.,
Rituxan.RTM., CD40 antibodies, aspamaginase, interleukins, interferons, leuprolide, and
pegaspargase, 5-fluorouracil, fluorodeoxyuridine, ptorafur, 5'-deoxyfluorouridine, UFT,
MITC, S-1 capecitabine, diethylstilbestrol, tamoxifen, toremefine, tolmudex, thymitaq,
flutamide, fuexymesteronc, bicalutamide, finasteride, estradiol, tioxifene, dexamethasone,

20 leuproelin acetate, estramustine, droloxifene, medroxyprogesterone, megesterol acetate,
aminoglutethimide, testolactone, testosterone, diethylstilbestrol, hydroxyprogesterone,
mitemycins A, B and C, porfiromycin, cisplatin, carboplatin, oxaliplatin, tetraplatin,
platinum-DACH, ormaplatin, thalidemide, lenalidomide, CI-973, telomestatin, CHIR258,
Rad 001, SAHA, Tubacin, 17-AAG, sorafenib, IM-216, podophyllotoxin,

25  epipodophyllotoxin, etoposide, teniposide, Tarceva RTM., Iressa.RTM., Imatinib.RTM.,
Miltefosine. RTM., Perifosine. RTM., aminopterin, methotrexate, methopterin, dichlore-
methotrexate, §-mercaptopurine, thioguanine, azattuoprine, allopurinol, cladribine,
fludarabine, pentostatin, 2-chloroadenosine, deoxycytidine, cytosine arabinoside,
cylarabine, azacitidine, 5-azacytosine, gencitabine, 5-azacytosinc-arabinoside, vineristine,

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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Cl 122 (a-e)

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 thercof with other agents, expectorants and combinations
thereof with other agents, antidepressants, anticonvulsants and combinations thereof;
antihypertensives, opioids, topical cannabinoids, capsaicin, betamethasone dipropionate
{augmented and nonaugemnied), betamethasone valerate, clobetasol propionate, prednisone,
methyl prednisolone, diflorasone diacetate, halobetasol propionatc, amcinonidc,
dexamethasone, dexosimethasone, fluocinclone acetononide, fluocinonide, halocinonide,
clocortalone pivalate, dexosimetasone, flurandrenalide, salicylates, ibuprofen, ketoprofen,
ctodolae, diclofenac, meclofensmate sodinm, 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,
desipramine, imipramine, amoxapine, clomipremine, nortriptyline, protriptyline, duloxetine,
mirtazepine, nisoxetine, maprotiline, reboxetine, fluoxetine, fluvoxamine, carbamazepine,
felbamate, lamotrigine, topiramate, tiagabine, oxcarbazepine, carbamezipine, zonisamide,
mexiletine, gabapentin/clonidine, gabapentin/carbamazepine,
carbamazepine/cyclobenzaprine, antihyperiensives including clonidine, eodeine,
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, particulat]ly inhibitors
of inducible nitrie oxide synthase, PDE4 inhibitors - similar mechanism to Ibudilast (AV-
411) , CDC-801, JNK inhibitors - CC-401, Combination TNF/PDE4 inhibitors — CDC-
998, IL1 antagonists e.g. Anakinra — Kineret, AMG 108, (mAb) that targets [L-1, SHIP
activators - AQX-MN100, C5 antagonisis, C5a inhibitors, Pexelizumab, Pyrimidine
synthesis inhibitors, lymphokine inhibilors, cytokine inhibitors, IKK inhibitors, P3SMAPK
inhibitors, ARRY-797, HSP90 inhibitors, mulflikinase inhibitors, bisphosphanates, PPAR
agonists, Cox1 and cox 2 inhibitors, Anti-CD4 therapy, B-cell inhibitors, COX/LOX dual
inhibitors, Immunosuppressive agents, iNOS inhibitors, NSAlDs, sPLA2 inhibitors,
Colchicine, allopurinol, oxypurinel, Gold, Ridsura — Auranofin, febuxostat, Puricase, PEG-
uricase formulations, Benzimomaronc, Long-acting beta-2 agonists (LABAS), salmeterol
(Serevent Diskus) and formoterol (Foradil), Leukotriene modifiers include montelukast
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3-F-phenyl -ethyl F 123 (a-c) 4-F-phenyl-ethyl C 124 (a-e) 4F-phenyl -ethyl
F 125 (a-c) 8-quinolinyl C 126 (a-c) 8-qulnolinyl F 127 (a-e) 2-thienyl C
128 (a-e) 2-t F 129 (a-c) 2,3-di-Cl-thien-5-y1 C -e)

2, 3-dl -a-%ﬁﬂ’@#ﬁ@%i F 131 (a-c) 1,3,5 trinethyl-1H peré‘iTz[%%&O%@ﬁaai%Z (a-e)
1,3,5 Mwethyl-1H pyrazolyl F 133 (a-c) 1, 3-dinethyl-5-Cl-1H pyrazolyl Cl
134 (a-e) 1, 3-cllnethyl-5-Cl-1H pyrazolyl F 135 (a-e)

1- net hyl- 3CF3- 1H pyrazol -4-yl1

(Singulair) and zafirlukast {(Accolete). Inhaled cromolyn (Intal) or nedocromil (Tilade),
Theophylline. Short-acting beta-2 agonists, lpratropium (Atrovent), Immunotherapy-
(Allergy-desensitization shots), Anti-JgE monoclonal antibodies — Xolair, Common
DMARD:s include hydroxychloroquine (Plaquenil), the gold compound auranofin (Ridaura),
5 sulfasalazine (Azulfidin€), minocycline (Dynacin, Minocin) and methotrexate
(Rheumatrex), leflunomide (Arava), azathioprine (Imuren), cyclosporine (MNeoral,
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 ligend (RANKL). IL17 inactivating
anti-bodies, IL-17 receptor antagonists/inhibitors, CTLA inhibitors, CD2( inhibitors,
soluble VEGFR-1 receplors, anti-VEGFR-1 receptor entibodies, anti-VEGF antibodies,
integrin receptor antagonist, Selectin inhibitors, P-selectin and E-sclectin inhibitors,
Phospholipase A2 Inhibitors , Lipoxygenase Inhibitors, RANKL and RANK

15 antagoniste/antibadies, 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
ichibitors of nucleotide metabolism, Iohibitors of chemotaxis, CXC receptor and CXC
ligend inhibitors, Chemokine Antagonists, lenkocyte 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 oplithelmologic disorders and diseases of the eye,
compounds and pharmaceutically acceptable salts of the compounds aceording to the

25  present invention may be administered with an agent gelected from the group comprising:
beta-blockers, carbonic anhydrase inhibitors, .alpha.- and .beta.-adrenergic antagonists
including al-adrenergjc antagonists, .alpha 2 agonists, miotics, prostaglandin analogs,
corticosteroids, end immunosuppressant agents,

[06230] For the freatment 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, carteslol, levobunolol, propranolol, hrinzolamide, dorzolamide,
nipradilol, iopidine, brimonidine, pilocarpine, epinephrine, latanoprost, travoprost,
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Cl 136 (a-c) 1-methyl-3CF3-1H pyrazol-4-y1 F 137 (a-c)
2-acetam do-4-net hyl -thiazol-511 CI 138 (a-c)
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140 (a-c) YO8yl -t hi azol -5-y1 F 141 (a-c) PCT/US2009/040538
1, 2-dl met hyl- 1H I m dazol -4-y1 CI Pep 89 of 230 Compoun d # G = R d, An,
or Ar2 X 142 (a-c) 1,2-dinethyl-1H1mdazol-4-y1 F [001621Tabl e 5b shows
enbodi ments of this invention which are conpounds of fornmula I, where Gis
Ari, Ar2 or Rid, and where Ris H Zis F and G and X are defined in the
table. Each line in the table corresponds to five species (Y., Yb, Y, Yd
and Y.) which differ only at position Y, where 1, = phenyl; Yb =
3-substituted phenyl; Ye = 3-pYticl YP, Yd 54-pyridyl; = 3-pyrazolyl. Table
5b Ya = PlienYl; 14 = 3-substituted phenyl; Yc = 3-pyridyl; Y4 =
4-PYridyYli Ye = 3-pyrazolyl Conpound
bimatoprost, unoprostone, dexamethasone, prednisone, methylprednisolone, azathioprine,
cyclosporine, and immunoglobulins.
[00231] For the treatment of autoimmune disorders, compounds pharmaceutically
acceplable salts of the compounds according to the present invention may be administered
5 with an agent sclected 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:
dexemethasome, prednisone, methylprednisolone, azathioprine, cyclosporine,
10 immunoglobulins, letanoprost, travoprost, bimatoprost, unoprostone, infliximab, mtuximab,
methotrexate, non-steroidal anti-inflammatories, muscle relaxants and combinations thercof
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, betamelhasone dipropionate {augmented and nonaugemnted), betarnethasone
valerato, clobetasol propionate, prednisone, methyl prednisolone, diflorasone diacetate,
halobetasol propionate, ameinonide, dexamethasone, dexosimethasone, fluocinolone
acetononide, luocinonide, halocinonide, clocortalone pivalate, dexosimetasone,
flurandrenalide, salicylates, ibuprofen, ketoprofen, ctodolac, diclofenac, meclofenamate
20 sodium, naproxen, piroxicam, celecoxib, cyclobenzaprine, baclofen,
cyclobenzaprine/lidocaine, baclofen/eyclobenzaprine,
cyclobenzaprine/lidocaine/ketoprofen, lidocaine, lidocaine/deoxy-D-glucose, prilocaine,
EMLA Cream (Eutectic Mixture of Local Anesthetics (lidocaine 2.5% and prilocaine
2.5%), puaifenesin, guaifenesin/ketoprofen/cyclobenzaprine, amitryptiline, doxepin,
25  desipramine, imipramine, amoxapine, clomipramine, noririptyline, protriptyline, duloxetine,
mirtazepine, nisoxetine, maprotiline, reboxetine, fluoxetine, fluvoxamine, carbamazepine,
felbamate, lamotrigine, topiramate, tiagabine, oxcarbazepine, cathamezipine, zonisamide,
mexiletine, gabapentin/clonidine, gabapentin/carbamazepine,
cartbamezepine/cyclobenzaprine, antihypertensives including clonidine, codeine,
30  loperamide, tramadol, morphine, fentanyl, oxycodone, hydrocadone, levorphanol,
butorphanol, menthol, oil of wintergreen, camphor, eucalyptus oil, turpentine oil; CB1/CB2
ligands, acetaminophen, infliximab; nitric oxidc synthase inhibitors, particularly inhihitors
of inducible nitric oxide synthase; and other agents, such as capsaicin. PDE4 inhibitors —
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similar mechanism to Ibudilast (AY-411) , CDC-801, JNK inhibitors - CC-401,
Combination TNF/PDE4 inhibitors — CDC-998, IL1 antagonists e.g. Anakinra — Kincret,
AMG 103, {mAb) that targets IL-1, SHIP activators - AQX-MN100, C5 antagonists, C5a
inhibitors, Pexelizumah, Pyrimidine synthesis inhibitors, lymphokine inhibitors, cytokine
inhibitors, TKK inhibitors, P38MAPK inhibitars, ARRY-797, HSP90 inhibitors,
multlikinase inhibitors, bisphosphanates, PPAR agonists, Cox1 and cox 2 inhibitors, Anti-
CD4 therapy, B-cell inhibitors, COX/LOX dual inhibitors, Inmunosuppressive agents,
iNOS inhibitors, NSAIDs, sPLA2 inhibitors, Colchicine, allopurinel, exypurinol, Gold,
Ridaura — Auranofin, febuxostat, Puricase, PEG-uricase formulations, Benzbromarone,
Long-acling beta-2 agonists (LABAs), salmetero] (Serevent Diskus) and formoterol
(Feradil), Leukotriene modifiers include montelukast (Singulair) and zafirlukast (Accolate).
Inhaled cromolyn (Intal) or nedocromil (Tilade), Theophylline. Sbort-acting beta-2 agonists,
Ipratropium {Atrovent), Inmunotherapy-(Ailergy-desensitization shots), Anti-IgE
monoclonal antibodies — Xolair, Common DMARDs include hydroxychloroquine
(Plaquenil), the gold compound auranofin (Ridaura), sulfasalazine (Azulfidine),
minccycline {Dynacin, Minocin) and methotrexate (Rheumatrex), leflunomide {Arava),
azathioprine (Imuran), cyclosporine (Neoral, Sandimmune) and cyclophosphamide
{Cytoxan), Antibiotics, CD80 antagonists, costimulatory factor antagonists, Humsx-CD20
{ofatumumab); CD20 antagonists, MEK inhibitors, ,NF kappa B inhibitors, antj B-cell
antibodies, denosumab, mAb that specifically targets the receptor activator of nuclear factor
kappa B ligand (RANKL). IL17 inaclivating anti-bodies, [L-17 receptor
antagonists/inhibitors, CTLA inhibitors, CD20 inhibitors, soluble VEGFR-1 raceptors,
anti-VEGFR-1 recaptor antibodies, anti-VEGF antibodies, integrin receptor antagonist,
Selectin inhibitors, P-selectin and E-selectin inhibitors, Phospholipase A2 Inhibitors ,
Lipoxygenasc Inhibitors, RANKL and RANK antagonists/antibodies, Ostcoprotegerin
antagonists, Lymphotoxin inhibitors, B-lymphocyte stimulator, MCP-1 inhibitors, MIF
inhibitors, inhibitors of : CD2, CD3, CD4 , CD25 , CD40 and CD40 Ligand CD152
{CTLA4), Macrolide immunosappressants, Selective inhibitors of nucleotide metabolism,
Inhibitors of chemotaxis, CXC receplor and CXC ligand inhibjtors, Chemokine
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, Elastese Inhibitors, Cathepsin Inhibitors.
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[00233] For the treatment of metabolic disorders, compounds and phammaceutically
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, higuanide agents, alpha-glucogidase ihibitors,
insulinotropic sulfonylurea receptor ligands, protcin tyrosine phosphatase-1B (PTP-1B)
inhibitors, GSK3 (glycogen synthase kinase-3) inhibitors, GLP-1 (glucegon like peptide-1),
GLP-1 analogs, DPPTV (dipeptidyl peptidase IV) inhibitors, RXR ligands sodium-
dependent glucose co-transporter inhibitors, glycogen phosphorylase A inhibitors, an AGE
breaker, PPAR modulaters, LXR and FXR modulsiors, non-glitazone type PPARS agomist,
selective glucocorticoid antagonists, metformin, Glipizide, glyburidc, Amaryl, meglitinides,
nateglinide, repaglinide, PT-112, SB-517955, 5B4195052, 8B-216763, NN-57-05441, NN~
57-05445, GW-0791, AGN-.sup.194.5up.204, T-1095, BAY R3401, acarbose Exendin-d,
DPP728, LAF237, vildagliptin , MK-0431, saxsgliptin, GSK23A, pioglitazone,
rosiglitazone, (R)-1-{4-[5-methyl-2-(4-trifluoromethyl-phenyl)-oxazol-4-ylmethoxyj-
benze- nesulfonyl}2,3-dihydro-1H-indole-2-carboxylic acid described in the patent
application WO 03/043985, as compound 19 of Example 4, and GI-262570.

Diseases

[00234] Described herein are methods of treating & discase in an individual suffering
from said disease comprising sdministering to said individual em effective amount of a
compound of formula I or a pharmaceutically acceptable salt, thereof.

[00235] The invention also extends to the prophylaxis or treatinent of any disease or
disorder in which MEK kinase plays a role including, without limitation: oncologic,
hematologic, inflammatory, ophthalmologic, nenrological, immunologic, cardiovascular,
and dermatologic diseases as well as diseases caused by excessive or unregulated pro-
inflammatory eytokine production including for example excessive or unregulated TNF, IL-
1, IL-6 and IL-8 production in a hurnan, 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
to a human an effective amount of a MEK inhibitor for treating any such disease or
disorder.

[00236] Discases or disorders in which MEK kinase plays a role, either direcily or via
pro-inflammatory cytokines including the cylokines TNF, IL-1, IL-6 and IL-8, include,
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without limitation: dry eye, glaucoma, autoimmune diseases, inflammatory diseases,
destructive-bone disorders, proliferative disorders, neurodegenerative disorders, viral
diseases, ellergies, infectious diseases, heart attacks, angiogenic disorders,
reperfusion/ischemia in stroke, vascular hyperplasia, organ hypoxis, cardiac hypertrophy,
thrombin-induced platelet aggregation, and conditions associated with prostaglandin
endoperoxidase synthetase-2 (COX-2).

[00237] In cextain 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,
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
enibodiments, said lematologic cancer is selected from the group consisting of multiple
myeloma, lenkemias, and lymphomas, In yet further ernbodiments, said leukemin is seleeted
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 acutc nonlymphocytic leukemia (ANLL). In yet further embodiments, said chronic
Ieukemia is selected from the group consisting of chronic lymphocytic leukemia (CLL) and
chronic myelogenous leukemia (CML). In further embodiments, said lymphoma is selected
from the group consisting of Hodgkin's lymphoma and non-Hodgkin's lymphorme. 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
head and neck, lung cancer, breast cancer, cancers of the reproductive system, cancers of
the digestive system, pancreatic cancer, and cancers of the urinary 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
system is prostate cancer.

[00239] Additional types of cancers which may be treated using the compounds and
methods desceribed 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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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 anorcetal 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 cances; prostate,
testicular, penile or other male genitel cancer; vrinary bladder cancer; cancer of the kidney;
renal, pelvic, or urethrat cancer or other cancer of the genito-urinary organs; thyroid cancer
ot other endocrine cancer; chronic lymphocytic leukemia; and cutaneous T—cell lymphoma,
both granulocytic and monocytie.

[00240] Yet other types of cancers which may be treated using the compounds end
methods described herein include: adenocarcinoma, angiosarcome, astrocytoma, acoustic
neuroma, anaplestic astrocytoma, basal cell carcinoma, blastoglioma, chondrosarcoma,
ehoriocarcinoma, chordoma, craniopharyngioma, cutaneous melanoma,
cystadenocarcinoma, endotheliosarcoma, embryonal carcinoma, ependymoma, Ewing's
tumor, epithelial carcinoma, fibrosarcoma, gastric cancer, genitourinary tract cancers,
glioblastoma multiforme, hemeangioblestoma, hepatocellular cercinoma, hepatoma, Kaposi's
sarcoma, large cell carcinoma, leiomyosarcoma, lipesarcoma, lymphangiosarcoma,
lymphangicendotheliosarcoma, medullary thyroid carcinoma, medulloblastoma,
meningioma mesothelioma, myelomas, myxosarcoma neurcblastoma, neurofibrosarcoma,
oligodendroglioma, osteogenic sarcoma, epithelial ovarian cancer, papillary carcinoma,
papillary adenocarcinomas, parathyroid tumors, pheochromocytoma, pinealoma,
plasmacytemas, retinoblastoma, thabdomyosarcoma, sebaceous gland carcinoma,
seminoma, skin cancers, melanoma, small cell lung carcinoma, squamous cell carcinoma,
sweat gland carcinoma, synovioma, thyroid cancer, uveal melanomas, and Wilm's tumor.
[00241) Also described arc methods for the treatment of & hyperproliferative disorder
in a mammal that comprise administering to said matmmal a therapentically effective
emount of a compound of formula I, or a pharmaceutically acceptahle 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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intercalating antibiotics, prowth factor inhibitors, cell eyele inhibitors, enzyme inhibitors,
topoisomerase inhibitors, biological response modifiers, anti- hormones, angiogenesis
inhibitors, anti-androgens, SHIP activators - AQX-MN100, Humax-CD20 (ofatumumab),
CD20 antagonists, [L2-diptheria toxin fusions.

5 [00242] The discase 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 cssential thrombocythemia.

[00243] The compeunds, compositions and methods described herein may be usefil
eq anti-inflammatory agents with the additional benefit of having significantly less harmful
side effects. The compounds, compositions and methods described herein are useful fo treat
arthritis, ineluding but not limited to rheumatoid arthritis, spondyloarthropathies, ankylosing

15  spondylitis, gout, gouty arthritis, osteoarihritis, systemic lupus erythematosus, juvenile
arthritis, acute rheumatie arthritis, enteropathic arthritis, neuropathic arthritis, psoriatic
arthritis, and pyogenie arthritis. The compounds, compositiens and methods described
therein are also useful in treating osteoporosis and other related bone disorders. These
compounds, compositfions and methods described herein are also useful to treat

20  gastrointestinal conditions such as reflux esophagitis, diarrthea, 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 freatment 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 immunormodulators.
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,

0 [00244] Further inflammatory discases which may be prevented or treated include,
without limitation: asthmea, 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 discase, and putmonary fibrosis. In
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addition, MEK. kinase inhibitors described herein are also associated with prostaglandin
endoperoxidase synthetase-2 (COX-2) production. Pro-inflammatory mediators of the
eyclooxygenase pathway derived from arachidonic acid, such as prostaglandins, are
produced by inducible COX-2 enzyme. Regulation of COX-2 would regulate these pro-
inflammatory mediators, which affcct a wide variety of cclls 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 edems Accordingly, additional MEK kinase-mediated conditions which
may be prevented or treated include edema, analgesia, fever and pain such as nenromuscular
pain, headache, dental pain, arthritis pain and pain caused by cancer.

[00245} Further, the disease to be treated by the cornpounds, compositions and
methods described herein may be an ophthalmologic disorder. Ophthalmelogic 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
degeneration, closed and wide angle plaucoma, 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 deseribed herein arc also useful to treat post-
operalive inflammation or pain as from ophthalmic surgery such a3 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 antoimimune disease. Autoimmune diseases which may
be prevented or treated include, but are not limited to; rheumatoid arthritis, inflammatory
bowel disease, inflammatory pain, ulcerative colitis, Crohn's disease, pertodontal disease,
temporomandibular joint disease, multiple sclerosis, diabetes, glomerulonephritis, systemic
lupus erythematosug, scleroderma, chronic thyroiditis, Grave's disease, hemolytic anemia,
autoimmune gastritis, autoimmune neutropenia, thrombocytopenia, chronic active hepatitis,
myasthenia gravis, atopic dermatitis, graft vs. host discase, and psoriasis. Inflammatory
diseases which may be prevented or treated inclnde, but are not limited to: asthma, allergies,
respiratory distress syndrome or acute or chronic pancreatitis, In particular, compounds,
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compositions and methods described herein are useful in treating the particular sutoimmune
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
demmatologic disorder is selected from the group including, without limnitation, mclanoma,
base] cell carcinoma, squamous cell carcinoma, and other non-epithelial skin cancer as well
as psoriasis and persistent iteh, and other diseases related to skin and skin structure, may be
treated or prevented with MEK. kinase inhibitors of this mvention.

[00248] Metabolic diseases which may be treated or prevented include, without
limitaticn, metabolie syndrome, insulin resistance, and Type ! and Type 2 diabetcs, In
addition, the compositions described herein may be useful to treat insulin resistanes and
other metabolic disorders such as atherosclerosis that are typically associated with an
exaggerated inflammatory signaling.

[00249] The compounds, corapositions and methods described herein are also useful
in treating tissue damage in such diseases as vascular diseases, migraine headaches,
periarteritis nodoga, thyroiditis, aplastic anemia, Hodgkin's discase, sclerodemea, rheumatic
fever, type I diabetes, neuromuscular junction disease including myasthenia gravis, white
maiter disease including multiple sclerosis, sarcoidosis, nephritis, nephrotic syndrome,
Behest's syndrome, polymyositis, gingivitis, periodontis, hypersensitivity, swelling
occurring after injury, ischemias including myocardial ischemia, cardiovascular ischemia,
and ischemia secondary to cardiae 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
methods described herein may be a cardiovascular condition. In certain embodiments, said
cardiovascular eondition is selected from the group consisting of atherosclerosis, cardiae
hypertrophy, idiopathic cardiomyopathies, heart failure, angjogenesis-related conditions or
disorders, and proliferation induced afler medical conditions, including, but not limited to
restenosis resulting from surgery and angjoplasty.

[00251] Further, the disease to be treated by the compounds, compositions and
methods described Lerein may be a neurological disorder. In certain embodiments, said
neurologic disonder is selected from the group consisting of Parkinson's disease,
Alzheimer's discase, Alzheimer’s dementia, and central nervous system damage resulting
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from stroke, ischemia and trauma. In other embodiments, said neurological disorder is
selecied from the group consisting of epilepsy, nevropathic pain, depression and bipolar
disorders.

[00252] Further, the disease to be treated by the compounds, compositions and
methods described herein may cancer such as acute myeloid leukemia, thymus, brain, lung,
squamous c¢ll, skin, eye, retinoblastoma, intraoculsr melanoma, orel cavity and
oropharyngeal, bledder, gastric, stomach, pancreatic, bladder, breast, cervical, head, neck,
renal, kKidney, liver, ovarian, prostate, colorectal, esophageal, testicular, gynecological,
thyroid, CNS, PNS, ATDS related ATDS-Related (e.g. Lymphoma and Kaposi's Sarcoma) or
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., psoriagis), restenosis, or prostate (e. g., benign prostatic hypertraphy (BPH)).
[00253] Further, the disease to be treated by the compounds, compositions and
methods described herein may pencreatitis, kidney disease (including proliferative
glomerulonephritis and diabetes- induced renal disease), pain, a disease related to
vasculopenesis or angiogenesis, tumor angiogenesis, chronic inflammatory disease such as
rheumatoid erthritig, inflammatory bowel disease, atherosclerosis, skin diseages such as
psoriasis, eczemna, and scleroderma, diabetes, diabetic retinopathy, retinopathy of
prematurity, age-related macular degencration, hemangioma, tendonitis, bursitis, sciatica,
glioma, melanoma, Kaposi’s sarcora and ovarian, breast, lung, pancreatic, prostate, colon
end epidermoid cancer

in 8 mammal.

[00254] Further, the disease to be treated by the componnds, compositions and
methods described herein may the prevention of blastocyte implantation in 2 mammal.
[00255] Patients that can be treated with the compounds described herein, or their
pharmaccutically 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 duet tissue in & mammary gland,
medullary earcinomas, colloid carcinomas, tubular carcinomas, and inflammatory breast
cancer; ovarian cancer, including epithelial ovarian tumors such as adenocarcinomna in the
ovary and an adenocarcinoma that has migrated from the ovary into the abdeminal cavity;
uterine cancer; cervical cancer such as adenocarcinoma in the cervix epithelial including

squamous ccl! carcinome and adenocarcinomas; prostate cancer, such as a prostate cancer
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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

s urothelial cells that line the bladder, squamous cell carcinomas, adenocarcinomas, and small
cell cancers; leukemia such as acute myeloid leakemis (AML), acute lymphocytic leukemia,
chronic lymphocytic leukemia, chronic myeloid lcukemia, hairy cell lcukemia,
myelodysplasia, and myelaproliferative 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 ccll carcinoma, melanoma, squamous cell carcinoma and actinic
keratosis, which is a skin condition that sometimes develops into squamous cell carcinoma;
eye rotinoblastoma; cutancous or intraocular (eyc) melanoma; primary liver cancer {cancer
that beging in the liver); kidney cancer; thyreid cancer such as papillary, follicular,

15 medullary and anaplastic; ATDS-related lymphoma such as diffuse large B-cell lymphoma,
B-cell immunoblastic lymphoma and smell 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 humsan papillome virus (HPV) and cervical cancer; central

20  nervous system cancers (CNS}) such as primary brain tumor, which includes gliomas
(astrocytoma, anaplastie astrocytoma, or glioblastoma multiforme), Oligodendroglioma,
Ependymoma, Meningioma, Lymphoma, Schwannoma, and Medulloblastoma; peripheral
nervous system (PNS) cancers such as acoustic neuromas and malignent peripheral nerve
sheath tumor (MPNST} including nenrofibromas and schwannomas, malignant fibrous

25  cytoma, malipnent fibrous histiocytoma, malignant meningioma, malignant mesothelioma,
and malignent mixed Miillerian tumor; oral cavity and oropharyngeal cancer such as,
hypopharyngeal cancer, latyngeal cancer, nasopharyngeal cancer, and oropharyngeal
cancer; stomach cancer such as lymphomes, gastric stromal tumors, and carcinoid tumors;
testicular cancer such as germ cell tumors (GCTs), which inelude seminomas and

30 nonéeminomas, and gonadal stromal tumors, which include Leydig cell tuamors and Sertoli
cell tumors; thymus cancer such as to thymomas, thymic carcinomas, Hodgkin discase, non-
Hodgkin lymphomas catcinoids or carcinoid tumors; rectal cancer; and colon eancer.
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Kits

[00256] The compounds, compositions and methods deseribed 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 ingert materials, clinical trial results, and/or summaries of these and the
like, which indicate or establish the activities and/or sdvantages of the composition, and/or
which deseribe 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 vive models and
studies based on humen 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 1o 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 usefil 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 pattems produced are analyzed for differentiel 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 enimals end farm animals {eg horses), including mammals, rodents, and
the like.

[p0259] 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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compounds. Tt 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
100260] 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 purificd by flash column chromatography on silica.
Procedure B: To a stirred solution of the amine (1 ¢q) in anhydrous pyridine (Sml/mmole)

10 was added the sulfonyl chloride (1 - 5 eq). The renction mixture was stirred at 40 °C for 48
hours. The reaction mixture was partitioned with water and E{OAc. The organic layer was
washed with brine, dried (MGSO4) and concentrated under reduced pressure. The residve
was purified by flash column chromatography on silica.

Procedure C: Substitution of the ipdo-atom:

15 A suspension containing 1 eq. aryl iedide, 1.5 equiv. of the boronie acid or boronic ester,
0.25 eq. PAClz(dppf) x DCM end 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 et 115 °C.
It was extracted using aq. NH:Cl/ THF, aad the organic fraction was dried using Na;SO,.
The crude reaction products were purified using flash-column chromatography (8, EtOAc /

20  Hexanes, or CHCls / McOH). Yields: 20-40%.

Proccdure D: Synthesis of N-(3,4-difluore-2-{2-fluorc-4-iodophenylamino)phenyl}-2-
(alkylamino)ethanesulfonamide:

2-Chloro-cthanesulfonyl chloride (0.1 ml, 1 mmol) was added to a solution of 5,6-diffuoro-
N"-(Z-ﬂuoro—4-iodopheny1)benzene—].2-dinmi.nc (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 mi) and water (10 ml). The organic layer was sequentially washed with dil.
HCI (2x20 mt, 2N} and saturated NaHCO; (2x10 ml) solution. Then the CHaCl; layer dried

30  (MgS0,) end evaporated to obtain the ctude product. The impure product wes purified
under preparative HPLC conditions to obtain the pure products in 50-60 % yield.
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2-acet am do-4-net hyl -thi azol -594 F 139 (a-c) 2,4-dinethyl-thiazol-5-y1 C
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1- (3, 4-di hydroxybutyl) cyclopropyl F 147 (a-c) 1-(2, 3-di hydroxypropyl)
cyclobutyl F Synthetic Procedures [001631l n another aspect, nethods for
synt hesi zi ng the conpounds described herein are provided. In some

enbodi nents, the conpounds described herein can be nmade by the 5 nethods
descri bed bel ow. The procedures and exanpl es below are intended to
illustrate those nmethods. Neither the procedures nor the exanples should be
construed as limting the invention in any way. Conpounds described herein
may al so be synthesized using standard synthetic techniques known to those
of skill in the art Rt sing nmethods known in the art in conbination with
nmet hods descri bed %erel 44% 2_z_élons sol vents, tenperatures and ot her
reaction conditi Ohel 5"% very accordlng to the practice and
know edge of thogﬁmﬁ*”ﬁ%?m¥mwﬁmﬁﬁ€mﬁﬁF“ (001641Starting materials for the
synt hesi s of the corfparidit ' jqggphep “JM'“enay be obtained from

comer ci al sources, such as AIdrl ical Co. (MIlwaukee, Ws.), Signa
Chem cal Co. (St Louis, .~t|ng material s can be synthesi zed.
The conpounds descri bed hereln otu related conmpounds havi ng
different substitucnts can be synt edi zed U sing techniques and materials

known to those’of skill in the art, such as described, for exanple, in

Mar ch, ADVANCED SRRANI CTTsEireiRyordtiortee 110454 BYM &N 10 Carey and
Sandber g, ADVANCEfydeRER: €C. e}ﬂmﬂwwvﬂmf%mﬂ%ﬂwolww B (Pl enum 2000,
2001), and G . gx demvile. (istesor o AROTECTRErGRIPS sdNpr@REAMEE BYNTHESI S 311 Ed.
(Wley 1999) (al lanfdfatonhrbpgiky figuhicd anid (hEsGHitioraEoathisgxg thiynink Bk Bkepc@dedin t hei r
entirety). GCener ah.piebdedsudiabibhanpodRahak 801 ¢af.ow@yround as discl osed
herein may be deméﬁ;g_i,ﬁm}sm&gﬁ&ﬁ&bnqa%aldommﬁmm@dndm@nd the reactions

may be nodified béﬂatat Mf(forqf)lpﬁgﬁevg&ngo the%gg asredglgzg owé conditions, as
usmr%

woul d be recogni son. .1or roduction of the
vari ous noieties ¥oun °%%?°?%w“ d“ﬁer 'n. As a guide the
fol | owi ng synt het1s Rt HHas Reyy® eoarbiied %ﬂl““"““f“’db’"“

15 chromatography (EtOAc/ hexa.nc 1:5, Ry= 0.38) yielding the crude product, which became
a brown solid upon drying in vacuo (yield: 6.23 g, 33.6%): m#%z = 393 [M-1] .
Step B: 5.6-Difluoro-N1-(2-fluoro-4-iodophenyl\benzene-1,2-diamine;

@f:t

To 2 solution of nitro-diarylamine (6.23 g, 15.8 mmol) in 300 m! cthanol was added

20 iron powder (13.74 g, 246 mmol) and ammonium ehloride {13.59 g, 254 mmo]) and the
mixture was heated with stirring at 100°C oil bath temperature for 14 hours, Tt was filtered
and the residne washed two times with cthenol, The ethanol was removed in vacuo, and the
residue was extraeted 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 CHCIy / hexane (1:50). The product was obtained as
brown needles (2.094 g, 66%,), Rr= 0.44 (RtOA< / Hex 1:3), "H-NMR (500 MHz, CDCLy),
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Formati on of Coval ent Linkages by Reaction of an Electrothile with a
Nucl eonhi |l e [ 001651The conpounds descri bed herein ean be nodified using
various 20 el ectrophiles or nuel eophiles to form new fuynct i oups or
substitaeﬁW@?a¥h%m¥%ble bel ow entitl ed "Exanpl es of Co$§ﬁéh%%%%ﬁ§ ges and
Precursors Thereof' lists selected exanples of coval ent |inkages and
precursor functional groups which yield and can be used as gui dance toward
the variety of eleetrophiles and nucl eophil es conbi nati ons avail abl e.
Precursor functional groups are shown as el eetrophilie groups and
nucl eophili e groups. Coval ent |inkage Product Meetrophile Nucl eophile
Car boxam des Activated esters Ami nes/anilines Carboxam des Acvl azides
Am nes/ ani | i nes Carboxam des Acyl halides Ami nes/anilines Esters Acyl
hal i des Al cohol s/ phenol s Al cohol s/ phenol s Am nes/anilines Esters Acyl
nitdl es Carboxam des Acyl nitriles Imnes Al dehydes Am nes/anilines
Hydrazones Al dehydes 94kt anesmtidsasiRems Qaues s A delwdas or ketones
Hydroxylam nes 1y ;_smus),6.516.48 (m, 1H), 624621 (, 1H, /=9 Hz), 5.3 (5, IH, NH, br), 380 (s,

2H, NH;, br), LRMS (ESD: m/z = 365 [M+H] .

Step C: N-{3.4-difluorp-2-(2-fluoro-4-

5  iodophenylamino anesulfonamide:
\/gzo
o’ NH w F
F I
F
{00263] According to the general procedure A, 5,6-difluoro-N1-(2-fluoro—4-

iodophenyl)benzene-|,2-diamine was reacted with methanesulfonyl chloride to obtain the
desired product. 'H NMR: (500 MHz, CDCly): & = 7.38-7.37 (d, 1H), 7.35-7.34 (m, 1H),
10 7.27-7.26 (m, 1H), 7.20-7.0 (g, 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] Z N-(3,4-difluoro-2-(2-fiuoro-4-
iodophenylamino)phenyl)cyclopropanesulfonamide:

Ay

0
& NH H F
F :i:‘l
F

[00265] According to the genernl procedure A, 5,6-difluoro-N1-(2-fluoro-4-

indophenyl)benzene-1,2-diamine was reacted with cyclopropanesulfonyl chloride to obtain

the desired product. 'H NMR: (500 MHz, CDCl3): & = 7.38-7.37 (d, 1H), 7.35-7.34 (m,

1H), 121-1 I (m, IH), 7.20-7.0 (g, 1H), 6.68 (s, 1H, br), 6.15-6.12 (g, 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); nv/z = 467 [M-1] .
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Page 94 or 230 Al kyl am nes Al kyl halides Am nes/anilines Esters Al kyl
hal i des Carboxylic acids Thi oethers Al kyl halides mols Ethers Al kyl

hal i des Al cohol s/ phenol s Thi oethers Al kyl sulfonates Thiaols Esters Al kyl
sul f onat esweazf]‘f:%‘ﬁglf‘? c acids Ethers Al kyi sulfonates Al CSROPEPHRERE s Esters

Anhydri des Al cohol s/ phenol s Carboxam des Anhydri des Am nes/anilines
Thi ophenol s Aryl halides Thiols Aryl amties Aryl halides Am nes Thioethers
Aziridines Thiols Boronate esters

Example 3
[00266] N-(3,4-difluoro-2-(2-fluoro-d-iodophenylamina)phenyl)propane-2-

sulfopamide;
P
O'S/ NH H F

=
5 [00267] According to the general procedure A, 5,6-difluore-N1-(2-fluoro4-
iodophenyl)benzene-t,2-diamine was reacted with isopropylsulfonyl chloride to obtain the
desired product. Yield: 39%. "H-NMR (500 MHz, CDCL): 8= 7.50-7.43 (m, 1H), 7.35-
7.34 (m, 1H), 727-7.26 (m, 1H), 7.15-7.09 (q, 1H, J=1.6 Hz), 6.62 (5, 1H, br), 6.22-6.18
{q, 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); m/z =
10 469 [M-17,
Example 4
[00268] N-(3,4difluore-2-(2-fluoro—4-iodophenylamino)phenyl)butane-1-

sulfonamide:
M{g{’
o7 NH H F
F |
F

15 [00269] According to the general procedure A, 5,6-difluoro-N1-2-fluora-4-
iodophenyl)benzene-1,2-diamine was reacted with n-butylsulfonyl chloride to obtain the
desired product. Yield: 55%. 'H-NMR (500 MHz, CDCl3): 8 = 7.50-7.43 (m, 1H), 7.35-
7.34 (m, 1H), 7.27-7.26 (m, 1H), 7.15-7.09 (g, 1H, J= 1.6 H2), 6.62 (5, 1H, br), 6.22-6.18
(q, 1H, J=1.5 Hz)s 5.65 (3, 1K, br), 3.06-3.031 (t, 2R, 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); m/z =483 [M-1] .

Example 5
[00270] N-(3,4-dlfluoro-2-(2-fluoro-4-iodophenylaminc)phenyl)-2,2,2-triflucre

cthane sulfonsmide:
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Boronates G ycol s Carboxam des Carboxylic acids Am nes/anilines Esters

Car boxylic acids Al cohols Hydrazines Hydrazi des Carboxylic acids

N-acyl ureas or Anhydri des Carbodiim des Carboxylic acids Esters

Di awal | carf®Q 282A88%Y 1 i ¢ aci ds Thi oet hers Epoxi des Thi oFSTURZIYORE, s

Hal oacetam des Iliols Amotriazines Hal otri azi nes Am nes/anilines Triazinyl
et hers Hal otriazi nes Al cohol s/ phenols Am dines Imdo esters

Am nes/anilines Ureas Bo cyanates Am nes/anilines U ethanes |socyanates

Al cohol s/ phenol s Tbi our eas

o
Nel?
FsC o’/s/‘NH w F
10!
F !
F

[00271] According to the general procedure A, 5,6-difluoro-N1-(2-fluero-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-flnoro-4-icdophenylamino)phenyf)butane-2-

sulfonaniide:

L
1,

[00273] According to the general procedure A, 5,6-difluoro-N1-(2-fluoro-4-

10 iodophenyl)benzene-1,2-diamine was reacted with sec-butylsulfonyl chloride to obtain the
desired product. Yield: 22%, 'H-NMR (500 MHz, MeOH[d4]): § = 7.60-7.40 (r, 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-17.

Example 7

15 [06274]) N-(3,4-difluoro-2-(2-fluoro-4-fodophenylamino)phenyl)-N-methyl

cyclopropane sulfonamide:

A}éi/ " F
S,

[00275] To a solution of N-(3,4-difluoro-2-(2-fluoro-4-
iodophenylamine)phenyl)eyclopropane-sulfonamide (see Example 2) (283.9 mg, 0.61
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| sot hi ocyanates Am nes/anilines Thioethers Ml ei mdes Thiols Phosphite
esters Phosphoram dites Al cohols Silyl ethers Silyl halides Al cohols Al kyl

am nes Sul fonate esters Amines/anilines Thioethers Sulfonate esters Thiols
Esters Sul Y8fPE28t ers Carboxylic acids Ethers Sul f ondtd"E&PPSR cohol s
Sul f onam des Sul fonyl halides Am nes/anilines Sul fonate esters Sul fonyl

hal i des Phenol s/ al cohol s Exanpl es of Coval ent Linkages and Precursors
Thereof Use of Protecting G oups 1001661l n the reactions described, it may
be necessary to protect reactive functional groups, for exanple hydroxy,

am no, imno, thio or carboxy groups, where these 5arc desired in the final
product, to avoid their unwanted participation in the reactions. Protecting
groups can used to block sone or all reactive noieties and prevent such
groups fromparticipating in chemcal reactions until the protective group
is renoved. In sone enbodi nents, each protective group is renovable by a

di fferent means. mﬁsl%@.ﬁ%%smwﬁddm@é ﬁrs&u&lo&%xw%?ou g totally

di sparate reacti on, condi t1 ons 16' atﬁn e requirenen 10&%0(09' fferential
removal . ProtectiV “d Se. and

hydr ogenol ysis. &4t %”s’pd"t'?ﬂ”‘*a"éad‘f"?‘i“? “‘““‘Efl‘”ﬁ‘é’f‘ﬂﬁk%°?‘f“f“§ﬁ“““°ﬁ'ﬁet al and
t - but yl di met hyl sitfmA r 3 dhetplyer) wis ppvpdendds ssidyerytetid iipg BRAYRI PEot ect car boxy and
hydr oxy react i ¥e Trroisaic frastpns wore fdodrsimeNe:S@ prd e ol eatamsramoved Throbigeds protected with
Cbz groups, whi clarudaprodutt edapubidbsiag ftay-ciiynd thogednedhySi BoAcgineheHITIRe gr oups, whi ch
are base | abil e. -Gas.bexylos &g, B%). Srrandsebpma cocy): s achis@iHpiet i es may be
bl ocked wi th base,Abise, of ARS8 2k sl 1T kSAsl@, Methyl, ethyl,
and acetyl in they ., csi647(m 1m), 323 6, 31), 246-2.42 (m, 1H), 1.19-1.16 m, 2H), 1.04-1.02
10 (m, 2H): miz = 481 [M-1] .
Example 8
[00276] 1-Chlore-N-(3,4-difluoro-2-(2-fluoro-4-fodophenylamino)phenyl)
methane sulfonamide;

ﬁ, “NH H F
15 [00277] According to the general procedure A, 5,6-difluoro-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-difluoro-2-(2-fluoro-4-fodophenylamino)phcnyl)-2-

20  methylpropane-2-sulfonamide:
" NH

[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-sul fonyl chloride
(synthesized according to the literature procedure) 1o obtain the desired product. 'H NMR
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presence of am nes blocked with acid |abile groups such as t-butyl
cathamate or wth carbamates that are both acid and base stabl e but

hydrol ytically renovable. to 1001671 Carboxylic acid and Ig droxy reactive
noi et i es &392&!9%926% bl ocked with hydrolytically renmovabié g‘l”?;({”é%%ﬁi ve
groups such as the benzyl group, while ante groups capabl e of hydrogen
bondi ng with acids may be bl ocked with base |abile groups such as Frnoc.
Carboxylic acid reactive noieties may be protected by conversion to sinple
ester conpounds as exenplified herein, or they may be bl ocked with

oxi dativcly-renovabl e 15 protective groups such as 2, 4-di net hoxybenzyl,

whi |l e co-existing am no groups may bc bl ocked with fluoride |abile silyl
carbamat es. 1001681Al | yl bl ocking groups are useful in then presence of
aci d- and base- protecting groups since the forner are stable and can be
subsequently renoved by netal or pi-acid catalysts. For exanple, an

al 1yl - bl ocked caybaxy! doe:,AGistimCa7 8% e PE 210861 &, 704 i1 18, 4@ Pd-catal yzed
reaction in the grggg Eﬁ79:§,11§%'49(b| ablle t -bgq;l?lglgrc(hajg gput g or base-labile
acetate am ne pr Sk N Ps. Yel. another form of protécting group is a
resin to which a'®o Bﬁa)dgﬁ?m‘ﬁﬂee’r‘{héﬁi“ﬂm’frﬂp%”Bandi ed. As long as the
residue is attached # resin, that functional group is hlocked and
cannot react Onc#23g| eadeui-dinani-@ferrdesin, the functional group is

avai | abl e t o r eaotopreninmboRitGdyfRipateatinagdor bl ocki ng groups nay be sel ected
from Page% of 230 MboBocCbhxTrilyl MeO 6.1 pMenTBDMSToot Frnoc

[ 00170] Ot her protecting groups, ~pL8is . a detailed description of techniques
applicable to the creation of @t/é i Bg qroups and their renoval are
described in Geene and Wits, Prot fve ups in Organic Synthesis, 3rd
Ed., John Wley & Sons, New York, F y and Kociensld, Protective

G oups, Thierne Verlag, New York, , 1994, which are incorporated herein

by reference in irenkk . cVBKI NG ) 18, QfufLer mul a |
[00171] Corrpoundst,ldg@ht Aol nﬁ&ﬁp&%ﬂg 1(95 bar! of nethods. The

is 1pvention C e nade variety
procedures bel ow‘°a°rp'§“ylgbﬁ'fme’°rjgzé‘§“mf"6“fﬁdu§"t r%?°§e“%%l§él%§?dﬁ'8ﬂ’§m and the exanpl es
given are to i'ht @A PR TN EH Mita CPH: S LR =B £1°R7% W0rfvent i on. Nei t her
the nmet hods not (He/ eifpt Bizd H (A - B8 7dUist 194 &d7 HE H Mg t he i nvention
in any way. 1001PDlShdngivie, 11D, 620 EL P ISpfairéelf # iy p.53co P Astid. 88k fornmula VI is
outlined bel ow Wo=-20081]129246PCT/ US2009/ 040538 [00173] Schene] above
illustrates a net hodexk®kjmaki ng the sul fonam de derivatives of fornula VI.
1,2 Diam ne degi YdshVe fcldfdlrRz-eMordn be easily prepared in two steps
fromthe desired, npjtr rivatives grmula 1). Conpounds of formula IV can
be reacted 5 wit 09%" °e§?‘§‘8“ﬁf‘b“ﬁ§1’°"}éﬁr“5‘§“{'°a‘é‘“n%'eri vatives (fornmula V, see next
schene) to formthe desired sul fon&ride. Alternatively, the 1,2 diam ne
derivatives IV can be protecte an d m dazol i done (formula VI1),
before being reacted with the M g sul fonyl chloride. Deprotection
of the 1,2 diamne VIII under basiqg bns provi ded the desired
material VI. 10 [00174] Schene U. Thejg
general formula V is outlined bel ow KSCN K00 XI sod2

[00283] According to the general procedure B, 5,6-difluoro-N1-(2-fluoro-4-
iodophenyl)benzene-1,2-diamine was reacted with cyclohexanesulfonyl chloride to obtain

20  the desired product, "H NMR. (300 MHz, CDCly): § 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, /= 1,5, 9.0 & 17.4 Hz, iH), 5.63 (br s, 1H)}, 2.95 (triplet of triplet, 2.10-1.16
(o, 10H); mé =509 [M-1] ,
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1001751Schene |11 above shows one exanple of the preparation of conplex
sul fonyl 15 chloride. Conpound XX can be synthesized from 1X, alkyl ated,
and converted to the potassiumsalt Xl |. Treatnent of %E& gal§ @Lth S0C12
or PoC13 a¥P3HIHL2PAL desired conpounds. Other nore spe&ttile?Pr8datures to
prepare uni que sul fonyl chloride derivatives are reported in the
experinental section. Schemem I I|l. The general route to synthesis
conpound of general fornula XiIl is outlined 20 in Schenme I11: %P "

Page 98 ar230 WD 2009/ 129246PCT/ US2009/ 040538 [ 00176] Schene 111 above
illustrates the preparation of sulfonam de derivatives of general formula
XIl'l. For exanple, these conpounds can be easily obtained by reacting the
conmpound VI with a boronic acid using a palladium catal yst under Suzuki
conditions. Scheme |IV. The general mute to synthesis conpound of general
formula XIIl is QUutales 5 Scherme I1V: X AANI-1 11 oo Ro OH XRI RRPNH R2 , 0
e, XN 1001771SchemeslV.above illustrates the preparation of sul fonam de
derivatives of ...genegal 1%&-ﬁuoz%i¢d1plﬂ§m§ﬂ3)ﬁen}%ﬂl fonam de (XIV) is

reacted with am e:E t or lerivatives general formulas XV. Further
Fornms of Cormpound€™871°8PHidry e S of conpounds of formula | 1001781The
conpounds descri bed Jf@AurEdesplorglpropmengionsito snpt ri ¢ i somers. The 15 compounds
described herein may possess one ge~pexgodoubl e bonds. The conpounds
presented herein include all cis, tra®sy,syn, anti, entgegen (E), and
zusammen (Z) isomers as well as the corresponding m xtures thereof. In sone
situations, conpdiddls mniEnethdsiing €8 ele?0qrangd o ABFs (S0 Wves sewinPddnes descri bed
herein include alidcpaisaiidlt-cilawt-mipaesaion cilbrida3osh eo rosrmlias descri bed herein.
The conpounds desgdhd Q86 ek Riiyin AR, (POSISREEHRAE cRindRr @ ki ral 20 centers
and each center mBe.&xkifka Jif cl,BEEIR MY waska GR&LI Haly Labdeitesof e cOnpounds
described hergj n y NELHAE. Blho HLARLELEANRI  fo s SNRAL QIBRLLE, and epirneric

Lhe I Opeél ng”mthxtmldreﬂsuJ theur;%%f. Ln. a i tional
enbodi nents of t & ¢onNpouUnds  and Mnet hods provided herern. nixtures of
enanti omers and/ Wéﬁ%&c%ﬁ%f?&ﬁé?@;1"‘?’@?1‘3‘?23*?' ht @ipgdHD2i ngl e preparative
step, conbi nat i offuing2H} I e tPArSsi B/ /mhyHAr- St @ sHs8Pul for the

appl i cations Step B: 1-Butyl cyclopropanesulfonate:

Asyo

o“i
G

forms as well as 00

Bu

[002846] Solutions of 1-butyl 3-chloro-l-propanesulfonate (4.6 g, 21.39 mmol in 25 ml
THF) and of butyllithium (14.7 ml, 23.53 mmol, 1.6M, THF) were simultaneously added to
THF (150 ml) af -78°C under nitrogen atmosphere. The solution was allowed to warm to
0°C and then quenched with water (2 ml). The volatiles cvaporated under reduced pressure

20 and the residue extracted with CHzClz (150 ml). The extract was washed with water and
dried (MgS0,) and evaporated to give crude desired product {3.23 g, 78.22%) in almost
pure form as pale yellow oil which was uscd for next step without further purification, 'H
NMR (300 MHz, CDCl3) 8 0.94 (t, J = 7.5 Hz, 3H), 1.07 (m, 2H), 1.25 {(m, 2H), 1.45(sextet,
2K), 1.74{quintet, 2H), 2.45 (heptet, 1H), 4.23 {t, ] = 6.6 Hz, 2H).

25 Step C: Butyl I-Methyl-eyclopropanesulfonate:

VAV
o't
C-nBu
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25 described herein. The conpounds descri bed herein can be prepared as
their individual stesocisoners by reacting a racernic m xture of the

conmpound g@ ically active resolving agent to faorm

dlastereop@% @V%Qﬂénpounds separating the di ast er eoner #gﬂgﬂﬁgnggberlng
the optically pure enantioners. Resolution of enantiomers can be carried
out using coval ent diastereoneric derivatives of the conpounds descri bed
herei n, or dissociable Page 99 01230 conpl exes may be used (e.g.,
crystalline diastereonmeric salts). D astenoners have distinct physical
properties (e.g., nelting points, boiling points, solubilities, reactivity,
etc.) and can be readily separated by taking advantage of these
dissimlarities. The diastereoners can be separated by chiral

chr omat ogr aphy, or separation/resolution techni ques based upon 5
differences in solubility. The optically pure enantiomer is then recovered,

al ong wi ththe resgiayi ng T@Qs@l%nofpﬁu &MopBEaﬁ&ﬁf&nQ@dg,%@rHﬁ)&ﬂﬁt(lsV\DU' d not result
in racemration. A% %m%%ﬁ% égsc&HQhJ%%“;sbvygﬁtgqpelques applicable

to the resolution J crcol qgg nontt%; racem c m xture
ean be found in f%ﬁﬁmﬁﬁb o ﬁd?@“&% Wﬁ@? fen, "Enantioners,
Racer nates and R&€HH “mmJHHHOVFF@Vm%ﬂH“S@ﬁ§“mlHEWMMT981 I D herein
i ncor porated by reepoestedningeprediqql propsuge sadtheirgsidvp grirctpd 3otk WWBMhAtds of f or nmul a!
[ 00179) Al SO descC rektiaeehs hastedith waer, dricd Bigi00 pid ea@iotayt: Mg psdueds waivpounds of fornul a
| and net hods of oter @icd ghl Bgprlbeaphy @BHLE hexdn® CH LY @FRIifYe tilel@odbet®Nt | ON provi des
for met hods of trg%@h%)%c&tjﬂ&ﬂﬂslﬁ&mbm}.ﬁgr&)&b)%b@{(hag) des@bopi cal l y-1 abel ed

conmpounds of forqa3%1u3@1531g§p&99¢$ahbxil&§ kaﬁgﬁﬁd conmpounds of fotnula
can be adm ni stered %slpp%a“mnﬁﬁ ical pesi tions. Thus, conpounds of

formula | also includé 2] 'Conpounds mhlch are identi cal
to those recited herein, but for th agt that one or nore atoms are

repl aced by an atom having an atonic 4#§iSs or mass nunber different fromthe
atonmi ¢ mass or mass nunber usually fouffd i n nature. Exanples of isotopes
that can b? Lngormmlat ed.ﬁfncm@mwsﬂ@fop&mma&ois@m&)on inc: ]thde

I sotopes of Nnyadr QQGhassidmdk = (0744 . 2 ARG In DMEXYAFIL fldp, Sul T ur
fluorine and chl gpiglen, ShED.a% uw@amtgfmm%%gmtggmm 31p, 321),37-

6 "F, and "C1, respect . d; : ph naceutlcally
acceptable salfs” w“ RICh con aln e%?“°%ﬁ%ﬁf”%ﬁ%d i sot opes and/ or
ot her i sotopes ofmﬁf"l’l’@?"‘“é’tﬂt’iffﬁnﬁaﬁ“‘é‘ VNRIGR0 MHReP2Q8 B35 BTS3 RS | nvent i on.
Certain |sotoplcéPf@Jt%%@Pﬁﬁl%@%ﬁbunds of formula I, for exanple 25 those
i nt o whi ch radi oact i Ste E; dythe aitforalchloRd and " C are i ncorporated, are
usefid in drug and/or substrate tissye, distribution assays. Tritiated, i.
e., 3H and carbon-14, e., "C |sotoﬁé§;é}e often easily prepared and
detectabilited Furt her, substltutloﬁjﬁnth heavi er i sotopes such as

deuterium 1. afford certain thera dyant ages resulting
it0171 gr eat er nﬁl? %Eiol i ?‘S‘s}ltmﬁ’ W?SSIMI%ﬁth SCinili Q'gymw&&%éd invivo half-life

or reduced dosagémg%mPﬁﬁﬁwpﬁﬁﬁ%t% %ﬁﬁfm“ﬂﬁﬁﬁgmmﬁﬁvcﬁgaﬂgglrable in some

ci rcunst ances. | Settilspriveade yrda wiyesf ke BhPRoTRY smstvih fEEinElodut i cal |y
accept abl e sal t s Thirepews vamhwil e ddd (Mzsdoendorppad tedtaifie codr r yi Nng out
procedur es descr iphae adyeloe puimy dil yhiGhiwirSited it G deddGacian ¥i@atidhy avai | abl e

i sotopical ly labglsmdidmeagent for a non-isotopically |abeled reagent WO
2009/ 129246PCT/ US2009/ 040538 [ 00180] The conpounds descri bed herein may be

| abel ed by ot her nmeans, including, but not limted to, the use of
chronophores or fluorescent noieties, biolumnescent |abels, or

chem | t ani neseent Phantaccuticallv acceptable salts of conpounds of fornula
| 5 [00181] Al so described herein are pharmaceutically acceptable salts of
conpounds of fornmula | and nethods of treating disorders. For exanple, the
i nvention provides for nethods of t¥e4fPhg di seases, by adninistering

phar maceutical ly acceptable salts of conpounds of fornula . The
pharmaceutically acceptable salts of conmpounds of formula | can be

adm ni stered as pharmaceutical conpositions. 10 [00182] Thus, the conpounds
descri bed herein can be prepared as pharmaceutically acceptable salts
formed when an acidic proton present in the parent conpound either is

repl aced by a nmetal ion, for exanple an alkali nmetal ion, an alkaline earth
ion, or an alum numion; or coordinates with an organi c base. Base addition
salts can al so be prepared by reading the free acid formof the conpounds
descri bed herein with a pbarmaccutically 15 acceptable inorganic or organic
base, including, but not limted to organi c bases such as et hanol ani ne,

di et banol am ne, triethanol am ne, tronethantine, N ntthylglucam ne, and the
i ke and |norgan|c bases such as aluntnunthydrOX|de caIC|un1hydrOX|de

RISProRdr]



Phomrendi cal conpositions 5 [00184] Desai bed herein are pharnaceuti cal

conpositions. In sone enbodi nents, the pharnaceuti cal conpositions conpri se

an effective anobunt of a conpound forrmula I, or a pharnaceutlca LY,

accept abl eVQaM¥/12%fer eof . In sone embodi nents, thc phaPhRUSeop/Eyrss

conpositions conprise an effective anobunt of a conpound forrmula I, or a

phar maceutically acceptable salt, thereof and at | east one pham aceutically

acceptable carrier. In sone enbodi nents the pharmaceutical conpositions are

for the treatnment of disorders. In sone enbodi nents the pharmaceutica

conpositions are for the treatnent of disorders in a mamual. In sone

enbodi nents the pharnmaceutical conpositions are for the treatnent of

di sorders in a human. 15 111EK Modul ati on [ 00185] Al so descri bed herein are

nmet hods of nodul ating MEK activity by contacting MEK with an anount of a

compound of formula I sufficient to nodulate the activity of MEIC. Mdul ate

can be inhibiting or a%%&YﬁE; one enbodi nents, the

i nvention provides nerhod [ g

with an anount OPE§L§@H$%ﬁ#84BF”?ornuIa | sufficient to inhibit the

activity of MEK. In sone enbodgﬁggi t he invention provides nethods of
I

inhibiting MEK activity in a s by contactlng said solution with an
anount of a conpound of fornula C|ent to inhibit the activity of MK
in said solution. In sonme enbodi |nvent|on provi des net hods of
inhibiting MEK activity in a cell iing said cell with an 25 anount
of a conpound descri bed herein suff C|ent to inhibit the activity of MEK in
said cell. In sone enbodi nents, the invention provides nethods of

i nhi biting MEK adtdi tyW@%WBS@%E’T@?’“‘%ﬁ@*ﬁi‘}w-ﬁg@ﬂ‘m"’d— tissue with an
anount of a compouRtintieser-i,béehinkes gicel véiuf-fehglicelproptagulionyildsiet t he activity of
MEK in said tissubtil i SeaRoded IOBNMIOE0 Mz, th®,): B Naz@atr-ons pise,i des net hods of

i nhi biting MEK agir W ta, J22.438 £0h 82 1th 387 Y- €oBhagiia@ ssad g organismwith an
30 amount of a CQﬁﬂ%Wﬁ?sQ%ﬁ9fiP@ﬂhﬁ@h@hﬂs%H&EHﬁ G0E, slyO b phLbi t the activity
of MEK in said Orggnhﬁﬁkﬂﬁgf%qg%3ﬁ zﬁ%ﬂhiﬁal e I nvention provides

nmet hods of |nh|b| ctli 'an a by contacting said ani nal
with an anountof a nd descrlbed herein sufficient to inhibit the
activity of MEK i4§%8ai d Neh-dfigpro-2-2ifuasytipdorbepplaeirophents .25 he Page 102 01230

i nvention provi ddbydmteiredsycofropuiriulijopmidey VEI ; activity in a manmal by
contacting said nmamsdp AVE bporatemibade: Of a conpound descri bed herein
sufficient to inhibit the activity of MEK in said mamual. In some

enbodi ments, the invention provi deseribttivds of inhibiting MEK activity in a
human by contacting sald human wi t¢ @an amount of a compound 5 descri bed

herein sufficient it t LV |d human. Abnor nmal
cel | growth 100 1§€% E?%ﬁ?m%gﬁﬁﬁﬁmh<ﬁxmmm}wgﬂﬁﬁmﬁd “*bhar naceut i ca
conposi tions and Ttk Iag TPl o TR T YaRFOolB 1 P e PEEE 2RI h. I n some
embodi ment's, t he "aBrfoRsslowetided dnpwtt The BigtEreiassiovly vemedeipem| . Met hods for

i nhibiting abnor Negpberatyee dd stipd@yetoight. CRRspiFentsyes repelved yndertdered prrguraed ef f ect i ve anount
of a compound of itfe@Gsultibywitchqlid @ disolvEiEIHTR Clattigntakebewasaata pibabl € sal t, thereo
wher ei n abnor ral w6 vline G 5l (1gdoR) shathbetaleiblaive MR BOE 54.50@k1, 2191 bi i ng abnor nal
cell growth in a'ﬁﬁﬂﬁ@&nﬁﬂ@ﬁéﬂ)%@zﬁdﬁﬂ Dis®h, &6 178l 1.RG, BRI an amount of a

conpound of formylal, 8 ceutically acceptable salt, thereof,
wherein the anDHEtsHﬁg %? t'he éﬁﬁpound, or salt, is effective in |nh|biting

abnormal cell growth in the mammal . [00187]In sone enbodi nents, the nethods
conprise adm nistering an effective anmount of a conpound of forrmula 1, or a
phar maceutical ly acceptable salt, thereof, in conbination with an anount of
a chenot herapeutic, wherein the anmounts of the conpound, or tis salt, and
of the chenot herapeutic are together effective in inhibiting abnormal cel
20 growt h. Many chenot henapeuti cs afe“gResently known in the art and can be
used in conbination with the conpounds of the invention. In sone

enbodi ments, the chenotherapeutic is selected fromthe group consisting of
mtotic inhibitors, alkylating agents, anti-netabolites, intercalating
antibiotics, growh factor inhibitors, cell cycle inhibitors, enzynes,

t opoi sonerase inhibitors, biological response nodifiers, anti-hornones,

angj ogenesi s inhibitors, and anti-androgens. [00188] Al so described are

met hods for inhibiting abnormal cell growth in a mammal conpri sing

adm nistering to the mammal an anount of a conpound of formula I, or a

phar maceutically acceptable salt, thereof, in conbination with radiation

t herapy, wherein the anmounts of the compound, or its salt, is in

combi nation with the radiation therapy 30 effective in inhibiting abnorma
cel | gromﬁh or treatlng the hyperprollferatlve dlsorder |n t he nannal




15 (filed July 8,1997), European Patent Application No. 99308617.2 (filed
Cct ober 29, 1999), WD 98/07697 (published February 26,1998), WD 98/ 03516
(published January 29, 1998), WD 98/ 34918 (published Au ust 13,1998 WO

98/ 34915 (FABIY Qﬁ%?d“ August 13,1998), WO 98/ 33768 (publ i §6&I§29ﬂ 40s¥¥ 6, 1998) ,
WO 98/ 30566 (published July 16, 1998), European Patent Publlcatlon 606, 046
(published July 13,1994), European Patent Publication 931,788 20 (published
July 28,1999), WD 90/05719 (published May 31, 1990), WD 99/52910 (published
Cct ober 21,1999), WD 99/52889 (published Cctober 21, 1999), WD 99129667
(published June 17,1999), PCT International Application No. PCT/11398/01113
(filed July 21,1998), European Patent Application No. 99302232.1 (filed
March 25,1999), Geat 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 Patentg % §%%Lf£&%TA$§éy§g aanuary 19,1999), and European

Pat ent Publ i cati on 7é publ 1 she une 25, 1997), all of which are

i ncorporated herein in their entireffes by reference. Some ML44P-2 and
ML44P-9 inhibitors have little or Bctivity inhibiting MWP-1, while sone
selectively inhibit MW-2 and/or A relative to 30 the other

mat ri x-net al | oprot ei nases (i. e., -1, MWP-3, MW4 MWP-5, MWP-6, MWP- 7,

MVP-8, MVP-10, Migsdl, wmanzu of BRI oRspkdfons SRR 250661 ki £xanpl es of MWP

i nhi bitors useful,id,.{ gﬁg iy R A8 ?m 32- 3555, and RS
13-0830. Page 102ﬂ?fsodr (919 W et nfitoln lgs‘h adéﬁ 00191@ cribed herein
a

are conpounds o E&TT ca V acceﬁ? € salt thereof.

Al so descri bed, §WE“ﬁﬁ&FW&B@BFF@&?“@HW%5§W?*%W@“8@Wﬁ?ﬁ§?ng a conpound of
fornul ator a phaM%eWW%‘&lWW%‘@ﬁ@&ﬁ!%‘zcéélp(t““) MyeeoRs "ri@ conpounds and 5
conposi ti ons des et DegdillgSo) amdageofid. Belngded vetrerifieldveediledzedr al one or in

conbi nati on W t h cpdkabgaps @bilatsthadde\CHAG) QG Pt aih ided Grodadt (3.292569.0%GiI pi ent s or

di luents, in apphadpsaeuig o e apen)i 4sis @) im),35eak dizmti2t @ 29F andar d
pharnaceutlcal p@@ﬁﬂb§q7ﬁiggygglﬁgmh@;§?ration of the conpounds and

conposi tions descri gﬁﬁﬁ&pmﬁ@cm g effgcled by any nmethod that enables
e

delivery of the conpounds to e s action. These 10 nethods incl ude
oral routes, intraduodenal nutes, par&ntem injection (including
intravenous, subcut aneous, intraperdMdoneel , intranuscul ar, intravascular or
i nfusion), topical, and rectal adn1n-é%rat|on For exanpl e, conpounds
descri bed berein can be adm nistered locally to the area in need of
treatment Thi s ndg2okie acimirexceli-tiyy l-ndbgrcycoxanshifnate[3ai e, 1Tetmb) M ted to, | oca

i nfusion during Sadp@ss thiotyaiatk .2k, 1220l i6 BYME @0 l) sl wger (2061 8AM  0i Nt ment ,

i njection, cathetdixed Q@ fcni MPNoRtMs werst@bdihtol TFbhaR BE ldBEABnate @48, , OUt Of a porous,
non- por ous, or 9%&%@%&%&%@&@@%e@&nwm%m&%mucb as sialastie

menbranes, or fib enem?ac “gt? ﬁﬁ%“‘h‘“’“@t’”r%m ?& psﬁ%ugxlggl rect injection at

the site (or forner S| pie- neopl asti c

ti ssue. Those of Ssr(&‘%‘%?‘fléf?“d*lw ?175’?({?92%?%2 Ffaniliar with formulation

and admi ni strafion t¥®Rmtiszeorerns & ’”°enp|oyed wi th the eonpounds and

20 net hods of the invention, e.g., géédiscussed |n Goodman and G | man, The
S

mmol?under rhtro F

(@2

Phannacol ogi cal Basis of Therapeuti rrent ed.; Perganon; and

Rem ngton's, Pharnaceutical Sciences fsurrent edltlon) Mack Publ i shi ng
Co., Easton, Pa. [00193] The fornul ati%rfd include those suitable for oral,
parenteral (incl ydiong SubaustndrBEssn l-eilyRicbR@astlonate (34 ¢ arusay)| ar ,

i ntravenous, i Nt @@ Sulode {16ty anfiMek (4 dtlpd) ARl be ety o 161, il LARBRY | toneal ,

transmucosal, 1 ASHETIR kRl mAflohORkER{ kGl didhng, der mal buccal ,
subl i ngual and |ntonate adm ni stration althoug e nDst *suitable route may

depend upon for exanple the condition and dlsorder of the recipient_ The
formul ati ons may conveniently be pres¥fPed in unit dosage form and may be
prepared by any of the nethods well known in the art of pharmacy. Al

met hods i nclude the step of bringing into association 30 a conpound of the
subj ect invention or a pharnmaceutically acceptable salt, thereof ("active
ingredient”) with the carrier which constitutes one or nore accessory
ingredients. In general, the fornmulations are prepared by uniformy and
intimately bringing into association the active ingredient with liquid
carriers or finely divided solid carriers or both and then, if necessary,
shapi ng the product into the desired fornul ation. [00194) Fornul ati ons
suitable for oral admnistration may be presented as discrete units such as
capsul es, cachets or tablets each containing a predeterm ned anount of the
5 active ingredient; as a powder or granules; as a solution or a suspension
in an aqueous I|qU|d or a non-agueous I|qU|d or as an 0|I-|n mater quuid

I . R 1 I ] —— . I LT



;0 sterile pyrogen-free water, imediately prior to use. Extenporaneous

i njection solutions and suspensions nmay be prepared fromsterile powders,
granul es and tablets of the kind previously described. &901971Fornulat|ons
for parent¥PaPV4H*hi stration incl ude aqueous and non- P&GIIEEWLO0618 v)
sterile injection solutions of the active conmpounds which may contain 15
antioxidants, buffers, bacteriostats and sol utes which render the

formul ation isotonic with the blood of the intended recipient; and aqueous
and non-aqueous steril e suspensions which may include suspendi ng agents and
t hi ckeni ng agents. Suitable |ipophilic solvents or vehicles include fatty
oils such as sesane oil, or synthetic fatty acid esters, such as ethyl

ol eate or tri glycerides, or |iposonmes. Aqueous injection suspensions may
contai n substances 20 which increase the viscosity of the suspension, such
as sodi um car boxymet hyl cellulose, sorbitol, or dextran Optionally, the

suspension may also contaln suita . whi ch i ncrease
the solubility 01‘E Cf"leasvé%h it g Emp&% %h@ llatéi iﬁ%ﬁﬁ%ﬁ%}?on of highly

S
concentrated sol '8 ﬁgmmmgﬁﬁggfﬁﬁgFﬁﬁg v |§5ﬁ arations may al so be
fornul ated as a dﬁ‘kfb&“"%"“ﬁ’r’ép‘éi"‘a‘t"lsbﬂ H@ﬁ%ﬁ""l‘“&h%"%’@??ﬁ@‘“’f%‘? nul ati ons may be
admi ni st ered by iS#fitH: 24§ &R, 0( G 2B3adh@Dsubcut aneousl y or

i ntramuscul arly) or &@ELﬂthﬂHﬂﬂMhﬁﬂHﬂﬂpECtlon Thus, for exanple, thc

conpounds may be jdi@tenu whdnee: pol ymeri ¢ or hydr ophobi c

materials (for exanple as an enul Qn in an acceptable oil) Orion exchange
resins, or as sparingly squbI vatlves for exanple, as a sparingly
solubl e salt. 30 1001991For buccal NHs blfn ual adm nistration, the
conposi tions may take the formof t zenges pastilles, or gels
fonnul ated in conventional mariner. SItIOﬂS may eonprise the

active ingredient in a flavored basi such as sucrose and acaci a or
tragacanth. WD 2009/ 129246PCT/ US2009/ 040538 1002001Phar maceuti ca
preparations may @960 b@cchrdingriatheatmed proomiur B &.6-difvoro¥h@dwicti ons such as
suppositori es or idighesyyichzaia 1, BAMNESss retedvith 1- QG H@ioRbeneia@ gt | onal
suppository basesnﬁggmdasmggggawbuhh@n, pol yet hyl ene gl ycol, or other

gl ycerides. [092011Pgha Jdo réiéﬁﬁéiﬁﬁﬁmﬁﬁiuﬁ$ adnmi ni st er ed
topically, that i meﬁuﬂwhm% e-erqﬂmml mnistration. This includes the

application of ad%g ound gﬁe—pTesEnt invention externally to the
epiderm s or the buccal caV|t alfiyhe instillation of such a conpound into
the car, eye and nose, such t e#q@ ound does not significantly enter
thc bl ood stream In contrast, systeRijc admijnistration refers to oral,

i ntravenous, intraperitoneal and int sc?*\“ adm ni strati on.

101002021Phar naceuti cal preparations s@itrabh€™~or topical adm nistration
include liquid or sem -1liquid preparatd ons suitable for penetration through
the skin to the site of inflammation such as gels, lininments, |otions,

'-h

unm 2—1

creams, oint nent %87 padldMCay @&t tabl e for administration to the
eye, ear or no%eIMQ%Eﬁ%M@@V@FFh@WEﬁIeﬁ?mﬁ%@7h®H%FF§e“4for t opi ca

adm ni stration, fmetyime@hdi® N¥okide(n,19 Q Us2mingl) wefedipsoliehig TER el Paniom1% t 0 2% by

wei ght of 15 thewfmrdemlsaaemmmt&ntpaﬁwo.hmue%sﬂompfﬁh@ema& much as 10% w w or
My conprise | es Scadibhadikeui Yas\nd ot r¥in tednpefite @ 1h%6uls Qerdi¥aWbba@fe t he fornul ation

[ 00203] Phar rraceutolgsﬁl,m%emgﬁe@&h,qmé dﬁeefmmrun&mra@a%@nww i nhal ation am
conveniently deli vereql,Je ruq]m a%ﬂe@uvé%m chom ne]ryt(legm{‘eﬁrtmgﬁecé@url zed packs or

ot her conveni ent qg $ 9 verl g Tﬂﬁ@ 6¥ suri zed packs
may conprise a suitEhfe" VS'%P Rulds w0%§‘ﬂ¥%ﬁp B4 dor omet hane,
trlchlorofluoroneﬂﬁﬁﬂ@””dﬁb b Bt et rd 0 5F J8TRHAE T 8 tHr B R2di oxi de or ot her
sui tabl e gas. In(*the9é&s@}’eﬂﬂ)a5%@es%iﬁrﬁ7iea4%?e%§8l(m IMe4dbsage unit may be
determ ned by providing a valve to deliver a netered anount. Alternatively,
for admi nistration by inhalation or™¥s&# flati on, pharnmaceuti cal
preparations may take thc formof a dry powder conposition, for exanple a
powder m x of the conpound and a suitabl e powder base such as | actose or
starch. The powder conposition may be presented in unit dosage form in for
exanpl e, capsules, cartridges, gelatin or blister packs fromwhich the
powder may be adm nistered with the aid of an inhalator or insuillator.

[ 0020411t shoul d be understood that in addition to the ingredients
particularly menti oned above, the conpounds and conpositions descri bed
herein may include other 30 agents conventional in the art having regard to
the type of formulation in question, for exanple those suitable for oral
adm nistration may include flavoring agents. Pap 103 of 230 Formnul adons

[ 002051The conpounds or conpositions described herein can be delivered in a
vesicle, e.g., a Ilposone (see for exanple Langer SC|ence 1990,
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taste of the drug or delay disintegration and absorption in the
gastrointestinal tract and thereby provide a sustained action over a |onger
period. For exanple, a water soluble taste masking material such_as

hycl r oxypr BPPREEIE - cel | ul ose or hydroxypropyl cel | ut oSET4SP00Y04538 i e
delay material such as ethyl cellul ose, or cellulose acetate butyrate may
be enpl oyed as appropriate. Fornulations for oral use may al so be presented
as hard gelatin capsul es wherein the active ingredient is mxed with an
inert solid diluent, for exanple, calciumcarbonate, calcium phosphate or
kaolin, or as soft gelatin capsules wherein the active ingredient is m xed
with water soluble carrier such as polyethyl eneglycol or an oil nmedium for
exanpl e peanut oil, liquid paraffin, or olive oil. The capsule and tabl et
dosage forns may be prepared by various processing techni ques including thy
bl endi ng and wet granul ation techniques. In the thy bl ending nmethod of
gn%';cweg o ES %rs.uglﬁqﬁ,ﬁgfﬂgad,g@%éll@ﬁ,a}ﬂ,qgg(ggf%.tﬁ%qsmtlg)fitgﬁ ?ﬁfggg form
capsul e shel | orlé%ﬁéfgggfé Jﬁthth%g%lﬁﬁﬁgggﬁ%m%ﬂgpﬁﬁi'blending operation
may be approached i pwi se manner and include screening steps between
the bl endi ng sted®?lo f &NG4drwe-TERreridgrphaamiromiiddld bl end. I n the wet
granul ati on net hdtydofypmanetlecdpars-ulfolrmidgr ug subst ance nmay be "added to the
thy excipients and m xed prior teu g to addition of the binder solution or
t he drug substance nmay be di ¢ nd added as a solution as part of
granul ation. In the wet granul ati on fié&hmi gqfe the surfactant, if used, may
be added to the dry exeipients or ad bi nder sol ution and
incorporated in a solution form Cap d ¢ forms may al so be
manuf act ured by dissolving the drug suybstance in a material that can be
filled into and is conpatible with hard gelatin capsule shells that can 15
be subsequently B8H¥ed dFA~SHEFEH ARG O° FRBPRY “4EE™Ye forms may al so
be produced by dim&&eiemalylst FENRRIGMEL BT RW 374 G /mhe &145E8 such a nolten
form of a hi gh noletlddy/Reisg k3 BolH).deHglV ehtizgHy tBld.dne®€ ool ing to a solid
form mlling and?.1mcay,po@y+ nys. 178 HED.erl (@) 11, it @dgenventii onal capsul e and
t abl et manuf act urdz; g, 136 QE 2S6Es11.1 ED 03 Ml AL e ks SHESRRIB RS contain the

active material ip ad Xhdk SnWai @, BP0 &XEbBI SNLS iy t abl e for the
manuf acture of aqueopg, suspensions. Such excipients are suspending agents,

for exanpl e sodi ar DOXy | cel | ul ose, neth el | y] ose,
hydroxypropylnetﬁﬁ%@celﬁﬁ¥ggégxg8 Fﬂ#fa‘aF%%W%?% §P§4¥%?I-pyrrnlidone, gum
tragacant h andsgJﬁfﬁ%&ﬁwﬁﬁdﬂwgﬁﬁﬁFﬂﬁuﬂ?’metting agents may be a
natural |l y-occurring phosphatide, Yo7 @xanple lecithin, or condensation
products of an al kyl ene oxid : aci ds, for 25 exanple

pol yoxyet hyl ene staunte, or condensati ph kor dducts of ethyl ene oxide wth

| ong chain aliphatic al cohols, for e«ﬁiy e pt adecaet hyl ene- oxycet anol, or
condensati on products of ethyl ene oxide w partial esters derived from
fatty acids and a hexitol such as pol yoxyet hyl ene sorbitol nonool eate, or

condensati on progiehs OfmGLtWLBRGatthdfy Wik forPafbhAbegilat s derived from
fatty acids and QE%&J&LD@Bg%ﬁﬁhﬂﬁﬁMMEB&mgﬁgﬂQL%(ESLX?EQ%HE”e 30 sorb itan
nonool eate. The ague uspsu'pen5|ons ﬁay’al G dontai n eng 6r nore
preservatives, fdP EXEFHIE*Stiye = 8P TR G o= 1 I EERyDEnzoat e, one or
more col ori ng Agdht's; 1HHAE b7 =Hot e P Hy I dgmdgehtt&d /ahtk Bde or nore
sweet eni ng agent 3z 1HER Ghd- 6ifel dHe ID.SaAUENRS K 16T Hzaddh b tdalre. WO

2009/ 129246P CT/ Us2@0@), 041@h 38, 120020 p.Bich,ymsuspemdions may be fornul ated by
suspendi ng the active ingredient in a vegetable oil, for exanple araehis
oil, olive oil, sesame oil or coconut oil, or in mneral oil such as |liquid
paraffin. The oily suspensions nmay contain a thickening agent, for exanple
beeswax, hard paraffin or eetyl al cBhé"™ 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 may be preserved by the addition of an
anti - oxi dant such as butyl ated hydroxyani sol or al pha-tocopherol.

[ 00208] Di spersi bl e powders and granul es suitable for preparation of an
aqueous suspension by the addition of water provide the active ingredient
in adm xture with a to dispersing or wetting agent, suspendi ng agent and
one or nore preservatives. Suitable dispersing or wetting agents and
suspendi ng agents are exenplified by those already nentioned above.
Addi ti onal excipients, for exanple sweetening, flavoring and coloring
agents, may al so be present. These conpositions may be preserved by the
addition of an anti-oxidant such as ascol bie acid. 15 [00209] Phar maceuti cal
conpositions may also be in the formof an oil-in-water emul sions. The oily

. ' I I 1 r I I B - o 1 o




m xing the inhibitors with a suitable non-irritating excipient which is
solid at ordinary tenperatures but liquid at the rectal tenperature and
will therefor in the rectumto rel ease the dng. terials

i ncl ude coggﬁﬁth?%P gl ycerinated gelatin, hydrogenatggﬁgﬁﬁggggkgtle oi | s,
m xt ures of polyethylene gl ycol s of various nol ecul ar weights and fatty
acid esters of polyethylene glycol. [00213] Creans, ointnents, jellies,

sol utions or suspensions, era, containing a compound or conposition of the
invention are useful for topical admnistration. As used herein, topical
application can include nouth washes and gargles. 25 [00214] Phar maceuti cal
conpositions nmay be admnistered in intranasal formvia topical use of
suitabl e intranasal vehicles and delivery devices, or via transdem al
routes, using those fornms of transdermal skin patches well known to those
of ordinary skill in the art. 30 Doses [00215] The anmount of pharnmaceuti cal
conposi tions adm ni sggredswWi |1 firstly be dependent on the manmmal being
treated. In the i ﬁnCQ§gwﬂﬁkﬁaEnﬂ&HEBEF&&@Q&@&BQPH?'t'Ons are

adm nistered to a uman % J i dai osage W ll normally be

determ ned by the yffr'ée erTEP ﬁ'ﬁ’“ﬂﬁ“ ¥ An with the dosage generally varying

according Co the ageS*&¥%d ., general health and response of the
i ndi vi dual patient, the severi ty of . Lhe patient's synptons, the precise
i ndi cation or condi tion being treat the severity of the indication or

condition being treatoi, tine of adm ni $ration, route of adm nistration,
the 5 di spositi ong@fy t her,cRRRR&hdidoml ik 85 81, 77 £3a&bi R mdr ug conbi nati on,
and the disaeti omauz&%\ammaymmﬂpméac% mﬂﬁa,&ssmlroute of

adm ni stration may vary, ?dJ ng o ecth tA severlty The
phar naceut i cal co% IR ﬁeum ‘be mmmmfm % Such fonn, the

S
preparation is sub TWP&%H“FW?B“UHFVMG%E%% ?3%F§Fﬁ?ﬁ§ l’l"g‘brlate quantifies
of the active ®orfiBifefticlogetpyme 243pl bipt 0t pped Wy iRt fBddthiPeve t he desired
purpose. 10 Det er¥mircedtsme sehftiogofibrgeinifer-didshpes ¢ B mgoldal®ml cul ar situati on
IS wthin the skibdMvofaddedrethaurie teipmier. siftbr yompitty sgditomaabixtiegvay Nitiated with
smal | er dosages whaindvo adnRendp@fuse atdlaa fir RO [The iirAwak@Eeaehed frititiblbe  conpound.
Thereafter, the OQ$EEExnd B mi the/ ARG Y siSa R} b mAMRNLSs el | | the optinum
ef fect under the ClLLhags %%smg%glh,ggm‘gphegr%y@%g&ce the total daily

dosage may be divi ) yring the day if
desired. The armun?egeg’na’;H M%clﬂmmlw}mfﬁ% &) Rmﬁ?né’ rafi’on of the compounds

descri bed her ei n, ™ ZRHFPPP °}’?:Sé%7‘°étpﬂ’fyﬁle6f“tg‘ﬂ@r/hp%%@ Ment s and/ or
therapies, will DEPRRTICFELEE HetBr &G {-G & Wer UaGHEREIIt he attending
clinician (physi ci’afs2®onsi der| ng such factors as described above. Thus the
anount of pharmaceut Beel: TESO RS a@dlm ni stered may vary w dely.
Adm ni stration nay occur in an ano rOf betvveen about 0.001 ng/ kg of body
wei ght to about 100 ng/ kg of body t per day 20 (admnistered in single
or divided doses), or at |east about 0.dmeey/ kg of body wei ght per day. A

particul ar ther ap[g\d;&] C d§§g%n&%gcyl@g bl( gy(]38;rgﬂp aq uf, 0.01 ng to

about 7000 ng of ou to about 2500 ng.
The quantity of agf”ggdm“% My deﬁ“hgﬂm{’”’ﬂ'dmm ?“ %Gtion may be varied

or adjusted from &5 Wﬁ%‘f@@%@%ﬁ@“ﬁﬁ?ﬁ%ﬁ?ﬂ@”?ﬂ"ﬁf% 300 ng, or 10
mg to 200 ng, #ccEr divergagsd viiERGy pring aad thegreanid Bactiop piis fireditih MeS0« | n sone

i nstances, dosagemt elvetwss rigebign the inele drdwipnrifed ungtlaspéoludaroafogpesai d range may
be nore than adeqsiadHes/nedaded 190,R1 00} iR1E: 0.8 6 864 &I (sdo amigepcrgioses nay be
enpl oyed wi t hout C@ELsisRGHRN-1REE, 5 uhs- 19k @621 b 550G @, 18D, 9.5.d0¥ . di Vi di ng such

| arger doses intogseveral small doses for admnistration throughout the
day. The anount adiinistered will vary depending on the particular 1Cro
val ue of the conpound used. In conbinati onal applications in which the 30
conpound 'snot the sole therapy, it ™8 possible to adninister |esser

anounts of conpound and still have therapeufie or prophylactic effect
Dosage Formns [00216] The pharnmaceutical conposition may, for exanple, be in
a formsuitable for oral admnistration as a tablet, capsule, pill, powder,

sustai ned rel ease formul ati ons, solution, suspension, for parenteral
injection as a sterile solution, suspension or enmulsion, 5 for topical
odm ni strafion as an ointnent or creamor for rectal admnistration as a
suppository. The pharnaceutical conposition may be in unit dosage forns
suitable for single admnistration of precise dosages. The pharmaceuti cal
conposition will include a conventional pbarrnaceutical carrier or

exci pient and a conpound according to the invention as an active
ingredient. In addition, it may include other nedicinal or pharmaceuti cal
toagents carriers adjuvants etc [00217]Exenp|ary parenteral
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upon receiving one of the conpounds described herein is hypertension, then
it may be appropriate to adm nister an anti-hypertensive agent in
conbination with the conpound. O, by way of exanple on] the therapeutic
ef f ect i venB92M12%4® of the conpounds descri bed hereinpﬁévmﬂ%m@' ¥nced by
adm ni stration of an adjuvant (i.e., by itself the adjuvant may only have
m ni mal therapeutic benefit, but in conbination with another therapeutic
agent, the overall therapeutic benefit to the patient is enhanced). O, by
way of exanple only, the benefit experienced by a patient may be increased
by adm ni stering one of the conpounds described herein w th another

t herapeutic agent (which also includes a therapeutic reginen) 15 that al so
has t herapeutic benefit. By way of exanple only, in a treatnent for

di abet es i nvolving adm ni stration of one of the conpounds descri bed herein,
i ncreased therapeutic benefit may result by also providing the patient with
anot her therapeutic ggetinstor. i ABGLESmuhd@iNag@dse, regardl ess of the

di sease, disorder or conditron being treated, the overall benefit

experi enced by the patient may si O%t additive of the two therapeutic
agents or the 20 patient may experie éhsynerestic benefit. [00222] O her
t herapies include, but are not limted VE® adni ni stration of ot her

t her apeut i ¢ agenti®30sir adiTas lgian o hewydepryeyidronibeprebired ip fer 2 pdPances where t he
conpounds descr i beg) i erne inkydaus Gedaickin rissti€ r BTM wivbchofoBdligspeitdner apeut i ¢ agent s,
t he conpounds des&gikechkekekg. Teamionok sike fored FnRithtepatxiaa t he sanme

phar maceuti cal CORNRSEhkR vidSrRERSE igen k6] ARG bikBeddBRPtiRriccand By, because
of different physpgal ahds CHENLSa hRAACHEE rRlliSanpBinmatm ni stered by

different nute. For exanple, t conpounds/ c osi tiong. may be adm nistered
orally to gener atwémédﬁ"dmr'grrg?“ﬁef"%‘f“n 65815':3%5‘1”5’6‘?’F"g\ﬂig'f%“twﬁ@?%b"tm%hi le the other

t her apeuti c agent® Y eSS TOi%E, B G FEPaVRATHE R ¥ det er ni nati on of

t he node of adifi HpaErHefaafieion de elyra wasdrrosiaby 1efe § sirsihe mifs! Afod%er at i on, where
possi bl e, in the isoficnt3ityptrarateeduYivd 8P mp@rm) JE-NUR 69 ME2SDARB] Wit hin t he
know odgc of t he =ski-ids5edHcdi5-aesad 2 1.s0Tlem ), t.ésabs @oH), eogtat | on can be nade
according to estahbgsmed protocols known in the art, and then, based upon

the observed ef f eCt Syl hshRSANR o MRELS Al illodisididbianand ti mes of

adm ni stration,cap | fode e PNt skilled clinician. The particul ar
choi ce of conpoun an ere appropriate, other therapeutic agent and/or
radi ation) will depend upon the di bsis of the at t endi ng physi ci ans and

their judgnent of the condition Qf} the patient and the appropriate
treatment protocol. Qher thera 4gfc agents may i nclude chenot herapeutic
agents, such as anti-tunor substa®c ,Ffo exanpl e those selected from
mtotic inhibitors, 5 for exanple hne; al kylating agents, for
exanpl e cis-platin, auboplatin and pham de; anti-metabolites, for
exanpl e 5-fluorouracil, cytosine argbinside and hydroxyurea, or, for

exanpl e, an anti - abolite disclosed jn ropean Patent Application No.
239362 such as Mf&%]- |¢"2§%’é"%—%‘f’ WSPEEHH%@E”%PQZ voro-4-

oxoqui nazol i n- 6- yﬂ??EngfFﬁ i H‘Nﬁﬁfﬁ%‘]‘@%?ﬂ%’ﬁ’@fﬂﬂﬁm’dfﬁﬁ% c acid; growth
factor i nhi bitor dnstee@ pbiagihie fetired pryiet HNYRS300 Yikier QCHIN ~Ft4#-AY dnt i bi otics, for
exanpl e adri anycili. B¥d245b.eBniicHh(q. 18NGX-6.Bids, THf 6 F Galanxpkes7s isnt er f er on; and
anti - hor nones, f em, Bsanqa, B), 365126 @eS, D.OGYSNE, ISHCIoasHNaE vaded | 14 (t anoxi f en)
or, for exanple apti-androgens such as Casoil ex114 (4'-cyano-3-
(4-fluorophenyl sul phonyl)- 2-hydroxy-2-nethyl-3". (trifluoronethyl)

propi onanilide). Such conjoint treatnent nmay be achi eved by way of the

si mul t aneous, sequential or separate dosing of the individual 15 conponents
of treatnent. 1002231The conpounds and conpositions descri bed herein (and
wher e appropri ate chenot herapeutic agent and/or radiation) nmay be
adni ni stered concurrently (e.g., sifai¥&heously, essentially sinultaneously
or within the sane treatnent protocol) or sequentially, depending upon the
nature of the disease, the condition of the patient, and the 20 actual

cboi ce of chenot herapeutic agent and/or radiation to be adm nistered in
conjunction (i.e., within a single treatnment protocol) with the

conpound/ conposi tion. [00224]1n conbi nati onal applications and uses, the
conpound/ conposition and t he chenot herapeutic agent and/or radiati on need
not be adm ni stered sinultaneously or essentially sinmultaneously, and the
initial order of adm nistration of the 25 conpound/ conposition, and the
chenot her apeuti ¢ agent and/or radiation, may not be inportant Thus, the
conpounds/ conpositions of the invention may be adm nistered first foll owed
by the adm nistration of the chenotherapeutic agent and/or radiation; or

t he chenot herapeuti c agent and/or radi ation may be adm nistered first
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epi rubi cin, esorubicin, mtoxantrone, bleomycins A A2, and B,
canptothecin, Irinotecan. RTM, Topotecart.RTM, 9- aninocanptothecin 10, 11
- nethylenedloxy tot hccin, 9- n|trocanptothe0|n bortezoni

t cnozol oni WE20PA3%4®8 NPl 0052, conbretastatin, conbret ggtTg{slquwg\mys
conbretastatin A-4, calicheanicins, 15 neocarC|nostat|ns epot hi |l ones A B,
C, and sem -synthetic variants, Herceptin. RTM, Rituxan.Rﬂw , CD40

anti bodi es, asparagi nase, interleukias, interferons, |euprolide, and
pegaspar gase, 5-fluorouracil, fluorodeoxyuridine, ptorafur,

5cdeoxyfl uorouridine, UFT, MTC S-1 capecitabine, diethylstilbestrol,

t anoxi fen, torenefine, tohnudex, thymtaq, flutam de, fluoxynesteronc,

bi cal utam de, finasteride, estradiol, trioxifene, dexametbasonc, 20

| euproelin acetate, estranustine, drol oxifene, medroxyprogesterone,
megesterol acetate, am noglutethimde, testol actone, testosterone,

di ethyl stil bestrol, m/q; ﬁg@ﬁggeﬁ[[ﬂrp_ﬂedb h%g_ ! IBH)%QQTI g, A B and C,
por fironycin, Ciiﬁ&? LG ar bapla oxal 1 platin, tetraplatln
pl at i num DACH, ornaﬁ?é@ﬁnlﬁPﬁat de | enal i domi de, Ol - 973,
telomestatirt, CHLR258, Rad 001, , Tubacin, 17-AAG sonfenib, 1M 216,
podophyl l otoxirt, 25 epi podophyl kot oxi n, etoposide t eni posi de,

Tarceva. RTM, !resat-ATM, |mati pRTM M| tefosine. RTM,
Perifosine. RTM, am nopterin, netﬁoﬁWeﬁat met hopterirt,

di chl oronet hotrexat e, 6-ner capt opurn ) ogtum ne, azattuoprine,

al l opurinol, cladribine, fludarabi e tatin, 2-chloroadenosine,
deoxycyti di ne, cytosine ar abi nosi de, cytarablne azacitidine,

5- azacytosineVIng tabHQE*mmnéﬁaﬁ¥%%%wﬂ%ﬁ 39Lqm§'§ n{acristine, 30

vi nbl asti ne i ne F V|n5%s|ne pacl it axel,
t axot ere and déc@?ﬁ%ﬁﬂ”“ HIPDET #ET O Tﬂé‘f?ggﬁﬂﬁﬁFOS?“FﬁPPﬁﬂnatory di seases
or pain, conpound& sirtfEhatrrikatvrcditiydderdprrarrectdsi®e¥ of the conpounds
accordi ng to the NoHGs@igtfon poihEr@drt The preaprefipctiony wergighdiviti Meb@rddhe Wi t h an agent

sel ected from t heolgifeOup re@e/EAD Mie Srida product @ fuiifcOSibhdtkdtl®y  NON- St er oi da

anti - i nfl anmat or i c@smatofigsCdi, EHEIS MBI T, R -AS) 10GRETRR BTN Biell:her eof Wit h ot her
agents, anaest et ¢spana~mR RN dhens -t henheed imhbiy.Qkhan 7agent s,

expectorarts and (Gomhiy Ekﬂﬂatbhﬁﬁ qﬁb g;yﬁ) ﬁ19ﬂﬁ@5§7 ntldepreszants
anti convul sants azggzz &Q%éélﬁb 5ant| ypertensives, opioids
t opi cal cannabi noi ap hasone di propi onate (augnented and

nonauger nnt ed) , betaﬁ%?#é%one valerate, cl obet asol propionate, predrdsone,
met hyl pr edni sol d{#¥8 di N &+dtemd-Cdhactedrbeynadtsdl-hsol propi onat e,

anti noni dc, dexaretrhasomeluibesndli nedaasone, fl uoci nol one acet ononi de,

fl uoci noni de, hal oci noni de, clocorta one pival ate, dexosi netasone,
flurandrenalide, salicylates, Ho R ,Kegoprofen, to etodol ae,

di cl of enac, necl of enarnate sodi um ﬁauro en) piroxi cam cel ecoxib,

cycl obenzapai ne, bacl of en, cycl obenzfpri| n¢ docai ne,

bacl of en/ cycl obenzapri ne, cycl obenzaps hen ai ne/ ket oprof en, |idocai ne,
| i docai ne/ deoxy-D- gl ucose, prilocainef EM.. A Cream (Eutectic M xture of

Local Anestheti CSoofdej d0GHE Pfkioror 2HoRRD: AidulPL@bifa2. 5% , guai f enesin,
guai f enesi n/ ket og&%tsmmgss&a%%éamf dc?ﬁmtge/@mntohngmmﬁp' n, 15

&si p: am ne, |n1p xheQPQmﬁ%%mJ%wé:;mmgé Srtrlptyl|ne
protriptyline, Fihe B?otlllne

r eboxet i ne, fIﬂo%@@Fﬁ?h“PP&9H%@HFW€“”H%?ﬁﬁnﬁ%@ﬁ?ﬁ@“mﬁépﬁanate | anot ri gi ne,
topi rarnate, ti acaisiteswipieetiar yradrielitniaSOcead hsarities wak rreavedz BRi sani de,

me: dl eti ne, gabapeih i lited hsbh finh;colga otaypes=phn (SC BENDMYBR BPRATE.3).

car bamazepi ne/ cy cliabe az@ps. 'ReMR gotvHype fagnsd Ases2i@ ahudi-ng ¢l oni di ne,

codei ne, 20 | operam de, tramadol, norphine, fentanyl, oxycodone,

hydr ocodone, | evorphanol, butorphanBf!¥nt hol, oil of w ntergreen,

canphor, eucalyptus oil, turpentine oil; CB1/CB2 |igands, acetam nophen,
infliximb, nitric oxide synthase inhibitors, particularly inhibitors of
i nduci ble nitric oxide synthase, PDE4 inhibitors .- simlar nechanismto

| budi | ast (AV-411) CDC-801, MK inhibitors - CC 401, Conbi nati on TNF/ PDE4
inhibitors - CDC- 25 998, ILI antagonists e.g. Anakinra - |G neret, AMG
108, (rnAb) that targets IL-1, SH P activators - AQX-MN100, C5 antagoni sts,
C5a inhibitors, Pexelizumab, Pyrimdine synthesis inhibitors, |ynphokine

i nhi bitors, cytokine inhibitors, MK inhibitors, P38MAPK inhibitors, A

RRY- 797, HSP90O inhibitors, nmultlildnase inhibitors, bisphospbanates, PPAR
agoni sts, Coxl and cox 2 inhibitors, Anti-CD4 therapy, B-cell inhibitors,
COX/ LOX dual 30 inhibitors, |Inmunosuppressive agents, i NOS inhibitors,
NSAIDs SPLA2 |nh|b|tors Cblch|C|ne aIIopurlnoI oxypurinol , Gbld Rldaura
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Page 120 of 230 bi matoprost, unoprostone, dexanethasone, predai sone,

nmet hyl pr edni sol one, azat hi opri ne, eyel osporine, and innunoglobulins
1002311For_the treatnent of autoi nmune di sorders, comnpou

phar maceut VO209%12%d¢ ept abl e salts of the compounds acc&?ﬁﬂﬁﬁm?@“Fﬂ% present
invention may be admi nistered with an agent selected fromthe group
conprising: coiticostem ds, inmunosuppressants, prostaglandin anal ogs and
antinmetabolites. [002321For the treatnment of autoirnmnme disorders,
conpounds according to the present invention may be adm nistered with an
agent selected fromthe group conprising: dexanethasone, prednisone,

nmet hyl pr edni sol one, azat hi opri ne, cyclosporine, 10 i mmunogl obuli ns,

| at anoprost, travoprost, birnatoprost, tnoprostone, infliximab, rutuximb,
met hot rexate, non-steroidal anti-inflmmatories, nuscle relaxants and
conbi nati ons thereof with other agents, anaesthetics and conbi nations

thereof w th ot hef ;89658 o, @XPESsARLAR $178 0 GHTRLNAL LigNSsiHereof with ot her
agents, antldepr ﬁ@@Bﬁun@fﬁlmp %gkéints and combi nations t hereof,
d o

antlhyperten5|ve I Oi i cal” cannabi noi ds, and ot her agents such as
IS capsaicin, betane e dlproplonate (augnented and nonaugemnt ed),

bet anmet hasone vall@gk o, Ne-bBReradBtpr-bporenrnopmafipeddie, net hyl

pr edni sol one, di firdwpontyDiiadatf@indd: hal obet asol propi onate, anti noni de,
dexamet hasene, dexosi net hasone, yfd uoci nol one acet ononi de, fl uoci nonide,

hal oci noni de, el ocortal one plvala g dexosi netasone, flurandrenali de,
salicylates, ibuprofen, ketoprofeR_zegQdol an, diclofenac, neclofenamate 20
sodi um napnxen, piroxicam celeéb i b, eyclobenzaprine, bacl of en,

cycl obenzapri nefl i docai ne, bacloﬁbnﬁ@y | openzapri ne,

cycl obenzapri ne/ |l i docai ne/ ket opr of ai ne, lidocaine/ deoxy-D- gl ucose,
prilocaine, EMLA Cream (Eutectic #ocal Anest hetics (Ilidocai ne
2.5% and prilocaine 2.5%, gualfene

gualfenesbllketop fen/cyclob rine, ine, oxepin, 25

desi prar ai ne, |n18$§n1né“mﬁﬂ%° BT %mmgwﬁﬁgkég%gﬁgaﬁ“%rtrlptyI|ne
protriptyline, dd@@&@?*%@“1ﬁF?Pﬁ?éﬁ“W@”“ﬁF§ﬁ%@ﬁ*%@y ‘maprotiline,

reboxetine, fl uox@forreshylifioeifearirhipade O pmpHnfmpeigt- ot Ee-furat e, | anotri gi ne,
topi ramat e, t i ®gatkiidepienylgted sk arashiliidrlugarchdireri-pimeide. B ani de,
mexi | etine, gabapewt,) sk, 8l & e, sg &b &p.entsi 17y, €A hEraEemh, iy,

cat hamazepi ne/ cyclaggszapri ne, anti hypertensives including el onidine,

codei ne, 30 Ioperanlggmllganadol nDrphine fentanyl oxycodone

hydr ocodone, | ev noly, _ergreen,

canphor, eucal pﬁﬁ’g&a P%'E’"ﬁ‘?aagh D@Iéé'i' en’é]“ by cet am nophen,
infliximb; nitri® HQ?ﬁé’@ “ﬁése i nhi bitors, partlcularly i nhi bitors of

i nduci bl e nitrlc oxi de synt hase; ot her agents, such as capsaicin. PDE4
inhibitors - simlar mechani smdNo | budil ast (AV-411) , CDC-801, JNK

i nhibitors - CC 401, Conbination PDE4 inhibitors - CDC-998, |ILI

ant agoni sts e.g. Anakbara - Kinc ~AM5 108, (nmAb) that targets IL-1, SH P

activators - AQX-MN100, C5 antag@mists, C5a inhibitors, Pexelizumab,

Pyri nidi ne synthesis inhibitors, o yifphekifne inhibitors, cytokine 5
inhibitors, TICK inhibitors, P38 Ik Byt ors, ARRY-797, HSP90
inhibitors, multlikinase inhibitor i phanat es, PPAR agoni sts, Coxl
and cox 2 inhibitors, Anti- CD4 the apy, B-cel | inhibitors, COX/ LOX dua

i nhi bitors, Innunosuppre55|ve a i NOS inhibitors, NSAIDs sPLA2

i nhibitors, Col cHi®®he, AP %8?““6 Efﬁﬁ&ﬁ““b@@ﬂm4Rldaura - Auranofin,

f ebt ucost at, PurN@&@%ﬂ”$ﬁﬁﬂﬁﬁw%ﬁ@énﬂﬁ¥ et B r omar one, 10

Long- acti ng bet a-uR2thdthjepli-Sstifny] bl § mmof)sp| obrint Na(s-ON-(3.¢-Swprefr@1itoreDi s| cus) and
fornoterol (Foradil), Leukotriene nodifiers include nontelukast (Singulair)
and zafidukast (Accolate). Inhal ed B81¥3fyn pita or nedocrom | (Tilade),
Theophyl | i ne. Sbort-acting beta-2 agonists, |pratropium (Atrovent),

| mmunot her apy- (Al | ergy-desensitization shots), Anti-IgE nonocl onal

anti bodi es - Xolair, Common DMARDs i ncl ude hydroxychl oroqui ne 15
(Plaquenil), the gold conmpound auranofin (Ridaura), sulfasal azine

(Azul fidine), mnocycline (Dynacin, Mnocin) and netbotrexate (Rheunmatrex),
| ef | unom de (Arava), azathioprine (lmuran), cyclosporine (Neoral,

Sandi nmune) and cycl ophospham de (Cytoican), Antibiotics, CD80 antagonists,
eostinmulatory factor antagonists, Humax-CD20 (of annnumab); CD20

ant agoni sts, MEK inhibitors, NF kappa B inhibitors, anti B-cell 20

anti bodi es, denosummb, nmAb that specifically targets the receptor activator
of nucl ear factor kappa B ligand (RANICL). 11,17 inactivating anti-bodi es,
| L-17 receptor antagonlstsllnhlbltors CfLA |nh|b|tors CD20 |nh|b|tors
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di sorder in which MEK ki nase plays a role including, without limtation:
oncol ogi ¢, hematol ogic, inflammtory, ophthal nol ogi c, neurol ogi cal,

i mmunol ogi ¢, cardi ovascul ar, 25 and dernetol ogi c di seases as well as

di seases cH¥W/BY2excessive or unregul ated pro-i nfl anETHSPOER0PHe
production including for exanple excessive or unregulated TNF, ILL IL-6 and
1L-8 production in a human, or other manmal. The invention extends to such
a use end to the use of the conpounds for the manufacture of a nedi canent
for treating such cytokine-nedi ated di seases or disorders. Further, the
invention extends to the admnnistration 30 to a human an effective anount
of a MEK inhibitor for treating any such di sease or di sorder.

[ 00236] Di seases or disorders in which MEK kbaase plays a role, either
directly or via pro-inflammtory cytol eines including the cytokines TNF,
1L-1, IL-6 and IL-8, include, wthout Iimtation: dry eye, glaucomm,

Prol i ferative d s 3&9”“@’5@?55%‘“9*-ﬁ&%ﬁé“gﬁf%‘d“"‘*%fdﬂgﬁed?;232SSr B

al | ergi es, infectgg %ﬁﬁ?%@gﬁﬁﬁgﬁﬁgggiég &gg'é?ﬂ%ggﬁgggﬁfg'disorders,
reperfusion/i scheffa in stroke, vascul ar hyperplasia, organ hypoxi a,
cardi ac hypertrophy, EB™¢¥ onbi n-i nduced pl at el et aggregation, and

condi tions asscci @8l w ¥HhCiipreididddarthvi-Ndirdifpar-diifltbase synt het ase- 2
(COX-2). [00237] | mopeylusihdiphagpRhGeBhlfohdaiie:d Nventi on, the disease is a
hyperproliferative condition of theghuman or aninmal body, including, but
not limted to cancer, hyperpl asisag, restenosis, inflanmmtion, immune

di sorders, cardiac hypertrophy, & rosclerosis, pain, 10 m graine,

angi ogenesi s-rel ated conditions or)disorders, proliferation induced after
medi cal conditions, including but t limted to surgery, angioplasty, or
ot her conditions. [00238]In furthgl enbodi nents, said hyperproliferative
condition is selected fromthe g HCﬁns'sting of henat ol ogi ¢ and
nonhemat ol ogi ¢ cancers. In yet fur di nrents, said henmatol ogi ¢ cancer
is selected fromthe group consi st of |tiple 15 nyel oma, | eukem as,
and | ynphonaes. In yet further enbodiinefits’ said | eukemia is selected from
the group consisting of acute and chronic | eukem as. In yet further

embodi nents, sai dY8tut e A @ifieipbeeered rewiEBtddiTordiMeE49r oup consi sting of
acut e | ynphocyt i ciodrierkibriees-12-Akmide (O Pranmaiy wrs eactpionith @Epieodyt- ¢ | eukem a (ANLL) .
I n yet furt her wendigtiorentisphenSpaithnyCdnir@ing.c mbadiboBsi G5-thBrog.@t-ect ed from t he
group consi sting migiaia,0niGs-diyhPNO eiiok-fadpiRilsting pBenf)®loiine-and 20 chroni c

nyel ogenous | euk egitmhnsCMdMR (o0 MEL EBANGS 5 QIO BB NinSs.0s BAkLhda "Phoma is
sel ected from t heyarpyRiCANSHgti Ng of Hodgkin's | ynphoma and non- Hodgki n' s
| ymphoma. I n further gnpgginents, said hematol ogic cancer is nmultiple

nyel oma. In other e nts, said hematol ogi c cancer is of |ow,
intermedi ate, 8 BPYh gr5G&iter2&riar+iadpistiamanteysai d nonhenat ol ogi ¢
cancer is sel ect ebfdimetyfioraml-4yilonamide onsi sting of: brain cancer, cancers of
the 25 head and neck, |ung canceLﬁggaeast cancer, cancers of the

reproducti ve system cancers of the.di gestive system pancreatic cancer

and cancers of the urinary systerfsln further enbodi nents, said cancer of
the digestive systemis a cancer %f Yhe upper digestive tract or col orectal
cancer. In further enbodi nent; sai N of the urinary systemis bl adder
cancer or renal cell carcinoma In b odi ments, said cancer of thc
reproductive 30systemis prostate cgncer. [00239] Additional types of
cancers which may Q treated using the conpounds and net hods descri bed

her ei n i ncl ude: c_[g'nl?lers %Fmﬁ?t&'f'f’gﬁ'%ﬁtipﬁ?i"’ziﬁﬂ‘&ﬂ‘ﬁ‘ﬁf’" Wit ficers of the
respiratory syst epfPebEyibeerel s mprdhiEamme i feastedivia >Sdapiisyeclaf  soft ti ssue,
skin cancers, cancers of the genital system cancers of the eye end orbit,
cancers of the nervous system canc&F¥6f the |ynphatic system and cancers
of the endocrine system In certain enbodi nents, these cancer s nay be
selected fromthe group consisting of: cancer of the tongue, nouth,
pharynx, or other oral cavity; esophageal cancer, stomach =ter, or cancer
of thc small 5 intestine; colon cancer or rectal, anal, or anorcctal
cancer, cancer of the liver, intrahepatic bile duct, gallbladder, pancreas,
or other biliary or digestive organs; |aryngeal, bronchial, and other
cancers of the respiratory organs; beart cancer, nelanoma, basal cel

carci noma, squanous cell carcinoma, other non-epithelial skin cancer;
uterine or cervical cancer; uterine corpus cancer; ovarian, vulvar,

vagi nal, or other fermale genital cancer, prostate, |lo testicular, penile or
other mal e genital cancer; 'riflery bladder cancer; cancer of the kidney;
renal, pelvic, or urethral cancer or other cancer of the genito-urinary

o b1 1 o I I o 1 - [T "



t opoi sonerase i nhibitors, biological response nodifiers, anti- hornones,
angi ogenesi s inhibitors, anti-androgens, SH P activators - AQX- MN10O,
Humax- CD20 %pfatununab), CD20 antagoni sts, 1L2-diptheriag toxin fusions. 5
100242] The"§HE4eE*% o be treated using the conpounds, CSTPOSIPPERE and
met hods descri bed herein may be a hematol ogic disorder. In certain
enbodi nents, said hematol ogic disorder is selected fromthe group
consisting of sickle cell anem a, rnyel odysplastic discmers (MDS), and
nyel oproliferative disorders. In further enbodi nents, said

nyel oproliferative disorder is selected fromthe group consisting of

pol ycythem a vera, 10 nyel ofibrosis and essential thronbocythem a.

[ 00243] Thc conpounds, conpositions and methods descri bed herein nay be
useful as anti-inflammtory agents with the additional benefit of having
significantly |l ess harnful side effects. The conpounds, conpositions and

met hods descri bed,Ber Gin. @E fndSSHdtlnG Lufb8Rb-ndlbliuihd. 1 ncl udi ng but not
limted to rheunﬁggi%gm? _},%%%%hg?m%gg%g%&d?ﬂﬁ%%ﬁg(pgﬁsiibgag)agpSyl osing 15

spondylitis, gou u rtl st et hu . system’c | upus

eryt hemat osus, j 5 é?FHP}Wﬂ?fhh%ﬁ?éH}ﬁ¥hﬁﬁf?%J§ﬁ¥ﬂ??§*s, ent enpat bi ¢
arthritis, neuropfdtddi'® arthritis, psoriatic arthritis, and pyogenie
arthritis. ThesconpoBuadse22 conpositi ons and net hods descri bed herein are

al so useful in tr@as Nng sabeOHHOBbS2-gMehrotieenyiehimipbaylaone di sor ders.
These conpounds, &REPAEpiH-AEumasthid®et hods descri bed herein are al so usefu
to treat 20 gastrointestinal condifions such as reflux esophagitis,

di arrhea, inflammatory bowel di sg, Crohn's disease, gastritis, irritable
bowel syndrone and ul cerative coldJT The conpounds, conpositions and

met hods descri bed herein may al s@®bgiuged in the treatnent of pul nonary

i nfl ammati on, such as that associa , viral infections and cystic
fibrosis. In addition, thc conmpoun cdanpQsi ti ons and net hods descri bed
herein are also useful in organ 25 firahspl aft patients either alone or in
conmbi nation with conventional immtmbnodul aton. Yet further, the conpounds,
conposi tions and PE¥hodsicruing fysengel pragedsse B S&figodief2dlod t he treat nent of
pruritis and viot dédpnieyl) bEpengizrdinmien 0. 143 mmel} Baypeiadrds S-<hboiPdedybidns and net hods
descri bed herei n ppbsle-usmihg bhlotida (0fs e aitd dgin 1-dhlero-P-gratdifitl 292-flubotif-| anmat ory di sease
rheumat oi d art hrilabghenylsdho)p k)B4 4 hifstdlytil SazdeR b BB BiNYRGocMases whi ch nmay be
prevented or treadRf) 06 Mfes s WhisRQUkD, §ds @, Lzl @My, 250 e (@1 | er gi es,
respiratory dlstr£$§ égngrone or acute or chronic pancreatitis.
Furthernore, respifagory’ system di seases may be prevented or treated

i ncl uding but Kot 1i to chronic obstructive pul nonary di sease, and
pul monary fi brosi®?% n %@#HfesEA-iurrtodepheqyraiaombemt-bi-t or s descri bed herein
are al so associ aterthylforap3-pfeparidey| andi n endoper oxi dase synt het ase-2 ( COX- 2)
production. Pro-inflanmatory nedi g of the cycl ooxygenase pat hway
derived from arachi doni ¢ acid, §UZF§Z§ prost agl andi ns, are produced by

i nduci bl e COX-2 enzyne. Regul ati dggof COX-2 would regul ate these pro- s
inflammatory nedi ators, which af fectaywifle variety of cells and are
important and critical inflanmator E' rs of a wide variety of disease
states and conditions. In particul L fl ammat ory medi ators have been
inplicated in pain, such as in the gensitization of pain receptors, and
edema Accordingly dit]onal | (ki nase-nedi a condi ti ons which may be
prevented or tredle inc°ﬁ§3g%%%%%?mﬂﬁ%?g@%%ﬁf“%@gé?”ﬁhd pain such as

neur omuscul ar o SRR brreaY iR PaHTRD “HEr YAt Hrr8 dbai n and pai n used
by cancer. 100245%fepytqiprge 0.5 phed togbtaindb@ & diffvero-R-flpopodddeplntirinphe  conpounds,
conposi tions and mreiddmetitaossdfeenidseHaMRA CHaMHzEBCars 26 pHHh2d nol ogi ¢

di sorder. Ophthal nol ogi ¢ di seases and ot her di seases in which angi ogenesi s
plays a role in pathogenesis, may b&°t¥8Béted or prevented and incl ude,
wthout Iimtation, dry eye (including S ogren's syndrone), nacular 15
degeneration, closed and wi de angl e gl aucoma, retinal ganglion
degeneration, occular ischema, redrafts, retinopathies, uveitis, ocular
phot ophobi a, and of inflammtion and pain associated with acute injury to
the eye tissue. The conpounds, conpositions and net hods descrthed herein
are useful to treat glaucomatous retinnxtthy and/ or diabetic retinopathy.
The conpounds, conpositions and net hods described herein arc also useful to
treat post- 20 operative inflanmation or pain as from ophthal mc surgery
such as cataract surgery and refractive surgery.. In further enbodi nents,
sai d opht hal nol ogi ¢ di sorder is selected fromthe group consisting of dry
eye, closed angle glaucoma and wi de angl e gl aucoma. 100246] Further, the

di sease to be treated by the conmpounds, conpositions and nethods descri bed
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from stroke, ischernia and trauma. In other enbodi nents, said neurol ogical
di sorder is selected fromthe group consisting of epil epsy, neuropathic
pai n, depr bi pol ar di sorders. [90252] Furt her, to be
treated bya&ﬁhgggﬁﬂgunds, conpositions and 5 net hods deéhgﬁggg%ﬁﬁigln nay
cancer such as acute nyeloid | eukem a, thymus, brain, |lung, squanous cel
skin, eye, retinoblastoma, intraocular nelanom, oraI cavity and
oropharyngeal , bl adder, gastric, stonach, pancreatic, bladder, breast,
cervical, head, neck, renal, kidney, liver, ovarian, prostate, colorectal,
esophageal , testicular, gynecological, thyroid, CNS, PNS, AIDS rel ated

Al DS- Rel ated (e.g Lynphoma and Kaposits Sarcoma) or la Viral -1 nduced
cancer. In sonme enbodi ments, the conmpounds and conpositions are for the
treatment of a non-cancerous hyperproliferative disorder such as benign
hyperplasia of the slrin (a g., psoriasis), restenosis, or prostate (e. 8.,
beni gn prostatic @MB%@hJQPh%mhﬁfﬁhﬁhn73@Q%§%&E%bhh%£mnhhﬁmdlSease to be
treated by the cogpounds conposi tions and nethods described herein may
pancreatitis, kldney di sease (including proliferative 15 gl omem onephritis
and di abet es- i nduce&*™¥Hal di sease), pain, a disease related to

vascul ogenesi s or"8RYi odkPdifiuero2(hfirpsp-+-ladrgheryymindeteng-Feeyidni ¢ i nf | ammat or y

di sease such as r®€umeebhddayretirsteiosamidenf | ammat ory bowel di sease,

atheroscl erosis, skin diseases suchngg psoriasis, eczem, and sclerodernma
di abet es, dlabetlc retlnopathy,ﬂFe opat hy of prematurity, age-related
macul ar degeneratlon hemangi oma, %&ndonitis, bursitis, sciatica, 20
gliom, nelanonma, | Caposf s sarco®a BRdyovarian, breast, | ung, pancreatic,
prostate, colon and epidernoid canc t mral . [ 00254] Further, the

di sease to be treated by the conpou . sitions and net hods descri bed
herein may the prevention of bl astocyte inplantation in a mnml. 25

[ 00255] Pati ents that can be treate ?¥§ B gg qﬁ nds descri bed herein, or
their pharmaceut i €l y dCEEBEaBI TP PaCora F4¥he nethods of this

i nvention incl ude‘°d°$6¥')”é‘kﬁ“h‘r?ﬁl"’é‘“"%]§%T‘%’Hf@“’f“ﬁ%‘t‘”‘ #3peen di agnosed as
havi ng psori asi s;tifwsnedyipivgazolet-dipbesledide@-dapad o oBPE-Ghiisast- cancer such as a
ductal carci nora @-fuodytiopietyBsiophinyl)-lactiybmigwoypnglypfidyazeiedul | ary car ci nonas,
col | oi d car ci NOMBssifonainidd) (H MR (808 MEL, mmmsas(amlsb(a,ﬁh)ammtlmrm(cbr east 30 cancer;
ovarian cancer, iaghuging-e@, ihekisal ovarian tunors such as adenocar ci noma
in the ovary and an agdenocarei noma that has ntgrated fronLthe ovary into

t he abdom nal cayv ut o such as
adenocarC|nona.|rﬁ%%E céféf@ﬁb°gqﬁup anf ikitia @gﬁannus cel | carcinona
and adenocar ci HonE&EBPgitatragdhcer, such as a prostate cancer Page 129 of
230 selected fromthe foll ow ng: \an adenocarci nona or an adénocari noma
that has migrated to the bone; pagtheatic cancer such as epitheliod
carcinoma in thc pancreatic duct ggésue and an a.denocarcinotna in a
pancreatic duct; bladder cancer sg as g transitional cell carcinoma in
urinary bl adder, urothelial carcinofas](tifansitional cell carcinonas),
tunors in the 5 urothelial cells t IT‘\t he bl adder, squanous cel |

carci nomas, adenocarci nomas, and syl tr ce¥l™cancers; | eukem a such as acute
nyeloid | eukemia (AML), acute Iynphacytic | eukem a, chronic |ynphocytic

| eukem a, chronic[ | oi d mm&kﬁ .1 .hay E%%me _§ M.&4 Mvel odyspl asi a, and
nyeloprollferatlve I sqrders; nggmm % %? such as non-smal |
cell lung cancer ' ﬁfﬂ SR Hgﬁm nt' Woe=Eel | carci nomas,
10 a. denocar ci nord#&™! Herge @éﬁ“‘g‘@‘@é‘?‘l”ﬂﬁrﬁlfl‘ﬂ“éﬂémﬁ“at ed carcinoms, and smal |
cel | |ung canc®| ;icdgikinylenisephersh-2.$dimhyitbiarolh fmlignanide | ' NERGE Mo ma, mel anona
squanous cell carcinoma and actinic keratosis, which is a skin condition
that sonetinmes devel ops into squanous cell carcinonma; eye irctinobl astong;
c-utancous or |a:macular (eye) nel affBRE™ primary |iver cancer (canccr that
begins in the liver); kidncy cancer; thyroid cancer such as papillary,
follicular, 15 nedullary and anaplastic; Al DS-rel ated | ynphona such as
diffuse large B-cell |ynphoma, B-cell immunobl astic |ynphonma and snal
non-cl eaved cell |ynphoma; Kaposi's Sarconm; viral-induced cancers

i ncludi ng hepatitis B virus (HBV), hepatitis C virus (HCV), and
hepat ocel | ul ar carci noma; human | ynphotropic virus-type 1 (HTLV-1) and
adult T-cell |eukem a/lynphoma; and human papilloma virus (HPV) and
cervical cancer, central 20 nervous system cancers (CNS) such as primary
brain tunor, which includes gliomas (astrocytonma, anaplastic astrocytons,
or glioblastoma nultiforme), A igodendroglioma, Ependynona, Meningi ona,
Lynphoma, Schwannoma, and Medul | obl ast oma, peri pheral nervous system ( PNS)
cancers such as acoustlc ‘neur omas and nallgnant perlpheral nerve sheath
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research reagents. For exanple, the conpounds described herein, either

al one or in conbination with other conpounds, may be useful as tools in
differential ancVor 20 conbi natorial analyses to el ucidate expression
patterns ofYOgd¥és?dtpressed within cells and tissues. ASLTERYRGHF niting
exanpl e, expression patterns within cells or tissues treated with one or
nore conpounds are conpared to control cells or tissues not treated with
conpounds and the patterns produced are anal yzed for differential |evels of
gene expression as they pertain, for exanple, to di sease associ ati on,
signaling pathway, cellular |ocalization, 25 expression |evel, size,
structure or function of the genes exam ned. These anal yses can be
performed on stinulated or unstinulated cells and in the presence or
absence of other conpounds which affect expression patterns. [00258] Besi des
bei ng useful for human treatment, the conpounds and fornulations of the
present invention tﬁ:t)?sﬁl(s E§§f3ﬁ5|s7(s9{m,¥§’ t?er5 RAL Yl 28218 Mfm, Of conpani on
animals (eg 30 do lg N g lelg ani'mal s and farm animals (eg horses),

i ncl udi ng manunal &7 & Hhng the I|ke [ 00259] The exanpl es and
preparati ons provi deé—aE%q—zéw further illustrate and exenplify the conpounds
of the present i nd8Hti orN-Gheiureifolere-bicdpregyhymirdrbgrledmetyldpounds. It is to
be under st ood tshaimidizhles+smwopadieof t he present invention is not limted in any
way by the scope of the follow ngexanples and preparations. EXAMPLES

[ 00260] General procedures for the ),sy.nt hesi s of sul fonam des S Procedure A:
To a solution of the amne (1 eq) anhydrous di chl oronet hane (3 m/

nunol e) was added anhydrous triePhylam ne (5 eq). To this solution was
added the sulfonyl chloride (1 e& Whdyt He sol ution was stirred at room
tenperature for 16K The sol vent 2 et ed and the residue was purified
by flash colum chronat ography on s Rrocedure B: To a stirred

sol ution of the am ne (1 cc) in anhdrous pyridi ne (5m/ mmole) to was added
the sulfonyl chloride (I -5 %J The reaction mxture was stirred at 40C
for 48 hours. The"”t”ébctl‘tﬁ?’d’ﬁflﬁ’( T RBE B A T BASE Wrth wat er and Et OAc.
The organi ¢ | ayeriodpheyikastid d-dpiteryssppgen et Letinehf-i-muse %M concentrated
under reduced pr edigijetechtaF hetitle wpoehd.cH WHR PR ICPES 5B (b #B173T ol umm

chr onmat ogr aphy won@d.r is@a 0.8 B2y 16y, esrnemGH), S8l U bk i70Mz, of), stsher, 4 odo- atom 15 A
suspensi on cont ai 42 &hi7.86k, 1155 6.5 ok, 06 30€, 3th,2R1 €6l v. of the boronic acid or
boronic ester, 0.25 @guuB¢dC ndopf) x DCM and 10 eq. anhydrous K2CG3 powder
in a deoxygenat ed tur healed in a

m crowave react or'J si( 60ﬁ(nﬁgﬁmlg{ogzﬂﬁg&mfl}@%é%&e&%%%?e ést]m ng ag. NH. Cl /
TIT, and the orgahi c'”f'ractl on was dried using Na2SO4. The crude reaction
products were purified using flash-tol um chronatography (Si, Et0OAc / 20

4

Hexanes, or CHCI3 / MeOH). Yiel LN 40%F Procedure D:. Synt hesi s of
N (3, 4- di fluore-2-(2-fluoro-4-i p 0) pheny1l) - 2-
(al kyl am no) et hanesul f onam de: 2- e- nesul fonyl chloride (0.1 m, 1

nunol ) was added to a sol ution of 5,6-difluoro-

M ( 2-fl uor o- 4- FodophenyCbenzene- 1, 2- Bi ami ne (0. 364 g, | mmol) and
triethylarnine (098] 25 W""“Q“’ﬁ‘tﬁﬁqﬂ)’lp‘i"‘i‘id“eﬂfél “°(°f‘:‘”'?¥tﬂ)‘°'°a"nd t he reaction

m xture was sti rrieddeha)bomsi2diengengbds eithihgphent-Giyliond Fripride totobtdn t reat ed Wit h an
excess am ne (10 uGiile ceipbui FH NNR (200 MU, CI3an): £8.00 @8, / a1 neweti-iguusd. The reacti on
m xture stirred agd,f-oomshayme,7as &8, 1 0im, agGiot @ONals 6 uliag reaction mxture
diluted with QﬂZQ@(dﬁd,lfLZMOB&Q‘? Yi@}ts@‘f(dt(ll% %ltumﬁ' 0599?\”1.}1 | ayer was
sequential |y washg Fg , 2)0 an rated NaHCO3 (2x10
m ) sol ution. Then the éﬁfﬁbf ayer dr| ed 30 (I\/t3504) and evaporated to
obtain the crude product. The inpure product was purified under preparative
I 1 PLC conditions to obtain the pure products in 50-60 %yield. Exanple 1
100261] N- (3, 4-di fl uoro..242-f1 uor 0. Peglzerno

i odophenyl am no) phenyf | nmet hanesul f onam de: Step A:
2,3-Difluoro-N-(2-fluoro4-iodcrohenvll-6-nitroaniline: NO2 HF 5 1002621To
a solution of 2-fluoro-4-iodoaniline (11.40 & 47 nunol) in 100 mM anhydrous
THF at 0C, 47 ml of a 1M solution of LHVDS in THE (47 nmol) was added
dropwi se. 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 losmall portions to a solution of
2,3,4-trifluoronitrohenzene (8.321 g, 47.0 nunol) in anhydrous THF (50 mnl)
at 0C. After conpletion of addition the m xture was stirred under argon at
roomtenperature for 15 hours. The volune of the solvent was reduced,

foll owed by extraction using ethyl acetate and brine. The organic |ayer was
dri ed over SOdI um sul fate, the sol vent was renoved, and the obt a| ned dark
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20 iron powder (13.74g. 246 mmol) and amoni um chloride (13.59 go 254 mol)
and the m xture was heated with stirring at 100C oil bath tenperature for
14 hours. It was filtered and the residue washed two tines with ethanol.
The et hanoWA@¥P&Hbved i n vacuo, and the residue was SEYERIRENE ng et hyl
acetate / 1M NaCH solution. During the extraction, nore precipitate was
formed which was filtered and di scarded. The conbi ned organic | ayers 25
were washed with brine and dried over sodium sul fate. The sol vent was
removal , and the crude product was recrystallized from CHC13 / hexane
(1:50). The product was obtained as brown needles (2.094 p" 66%), Rf =
0.44 (EtOAc / Hex 1:3), 111-NNIR (500 MHz, CDC13), 8 = 7.40-7.38 (dd, IH,
J=11.3 Hz, J= 1.5 Hz), 7.25-7.23 (d, IH J =8.5 Hz), 6.97-6.92 (q, 1H J=
9 Hz), 6.51-6.48 (m 1H), 6.24-6.21 (t, 1H, J =9 Hz), 5.3 (s, IH NH br),

3.80 (s, 2H, NH2, br), LRVS (ES!): Ink = 365 (MH|-. Step C NA3

4-di fl uoro-2-(2- quoro 4 jodoohenvlarninchhertyI)nethanesulfonanide:
fo61bl H [00263] ener

5, 6- di f | uor o- N1- (2~ uor "“J}Iéhﬁ?* i@ﬁ%%@' &H“anlne was reacted with
met | i anesul f onyl Eﬁ?ﬁ*?de to obtarn the desrred product. 1H NMR (500 MHz,
CDCI3): 8 = 7.38-7.37 (d, |||) 7.35-7.34 (m 1H), 7.27-7.26 (in, 11-1),
7.20-7.0 (q, 11i), 6.68 (s, @ah@,ﬁﬁu(q, I11), 5.65 (s, 111, hi),
2.95 (s, 3H): mix 441[|vr1]

00264] 2
N- (3, 4-di fluoro-2- (2 fl uoro-4-
i odophenyl am no) phenyHeyel opr opanesulft ont urdde: noO cr' NH 15
[ 00265] According to the general proc&dure A, 5,6-clifluoro-N-(2-fluoro-4-
IodOphenyObenzenemknﬁ di ARE WPEnhGRGKRS, WalntGY SAmpsLpanesul fonyl
chloride to obtaip, t des ed e@pdu%£m %Tm MVRI qp% i\ CDCl 3): 8 =
7.38-7.37 (d, 1H)® éﬁg‘“‘gi‘ﬁ P f7,72070(q
11-1), 6. 68 (s 'i‘il“"Br")‘“ %’% P 3 1) ®rs BOgEs %“b‘“'llﬁ *Bry, 20 3.25-3.20
(in, 1H, 2.4-2. 3(‘1‘%1’11182“11151{2'2’)®3°id-8=9("r‘ﬁ“@17fj@fl=?rR 1*%?6(@1%11 Page 134 of
230 Exanpl e 3 8.7 & 16.5 Hz, 1H), 6.87 (ddd, J= 1.8, 5.1 & 9.0 Hz, 1H), 6.53 (dd, /= 1.8 & 3.6 Hz, IH),
[ 00266] N- (3, 4- dhi f 4440k O=52452-5f 1B.818%% 05, 422 (@ ¢ OPhemydeinil®i 0) phenyl ) pr opane- 2-
sul fonam de: 5 1002Gabdewordi ng to the general procedure A,

5, 6-di fl uoro- N1- (gosz} UOT REA-aiRASRDERY L RERABRE Gy fls-2N Ne was reacted with
i sopropyl sul fonyl ¢ Jd%ﬂd$;1hgmggﬂarn the desired product. Yield: 39%

111- MOR (500 MHz, ): = 7.50- 7 43 (m IH), 735- 7.34 (m 1H)
7.27-7.26 (in, 1FD, 7 15-7. 09 q, 1 1.6 Hz), 6.62 (s, 1H, br),
6.22-6.18 (g, 1H, J= 1.5 Hz), 5 &n) 3 30-3.28 (m 111),
1.38-1.37 (d, 6H, J= 1.2 Hz); ns r

[ 00268] N( 3, 4-dl il uoro-242-fl uoro-4-i nrno)phenyl)butane4-

sul fonam de: 15 [00269] According to th general procedure A,

5, 6-di fl uoro-NL142-fl uoro. 4- i odophenyDbenzene-1, 2-ditunine was reacted with
n- but yl sul f onyl* c‘ﬂ‘Fﬁhd&?&"ﬂb%?‘%wﬂtpﬁed“aés‘rﬁrﬂ@rj’mﬁ?&dlﬂw Yield: 55% 111-NMR
(500 MHz, CDCI 3) : iogphenyljpengytp:1;2-dimgne wppreacieffyith SuetigBhioplipne G Auifgnjdghloridetol ) | 7, 27-7. 26
(m 111), 7. 15- 7. @8in thefitle chippound 2H WMISGIMKz, CBCIEB B 7.{44dd, /D0 & Jo2be,) , 6. 22-6. 18 (q,
IH J =1.5 Hz)s Si#h530(@q s34, 4.9 90 8230065 @, B33 1L, tH), 78Hp, 2dr6ched Hz), 1.75-1.71
(m 2H), 138- 201s-36 {3k, 2d Ike @V=8780 £ 861 el 1), Strkor 550 dxcbinpdildd ; Ni | s= 483
(M1]. Exanpl e, 1m, 246(,3m.

1002701N- ( 3, 44: 11E?Iuero 2- (2-fluoro-4-1odophenyl am no) phenyl)-2,2,2-triflu
oro et hane sul fonam de: Page 135 of 230
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100271] According to the general procedure A, 5,6-difluoro-NL-(2-fluoro-4-
i odophenyl ) benzene-1, 2-di am nc was reacted with

1,1, 1-trifl uoroet hyI sul fonyl chloride to obtain the desired product Yield:
28% m's VOG0 SExanpl e 6 PCT/US2009/0403538
1002721N- (3, 4-di fl uore-2-(2-fl uoro-4-iodophenyl am no) phenyl ) buti ne- 2-

sul fonani | de: 100273] According to the general procedure A

5, 6-di fluoro-N1-(2-fluoro-4- |a iodophenyl)benzene. 112-di arni ne was reacted
wi th sec-butyl sul fonyl chloride to obtain the desired product. Yield: 22%
1H NWVR (500 MHz, Me011[d4]): 5 7.60-7.40 (in, 3H), 7.18-7.00 (g, 1H),
6.55-6.45 (n, IM, 3.55-3.50(m 1H), 2.20-2.00 (m 1H), 1.80-1.60 (in,
l11), 1.43-1.40 (d, 3H), 1.06-1.04 (t, 3H); mz = 483 [M1]. Bxaznple 15
(00274) N- (3, 4-di fl uoro-2-(2-fl uoro-4-iodophenyl am no) phenyl ) - N- et hyl

eyel opropane sul fonam de: 1002751To a sol uti on of

N- (3, 4-di fluoro-2-(2.f]! \qgo-4-
i odophenyl am no) p cy e I fo rmdc (see Exanple 2) (283.9 ny,
0.61 mmol) in Br#:ﬂ%' rSWE'{?%Em ed at -78C a I M solution of

LI I NDS (0. 6 n, “@’”Y?ES‘F'?‘"%’WG’*’EW&“&‘“&FWPH’B‘H“ was stirred for 10 nin at this

t enperat ure. Then nmethyl i1odide (0. nil, 1.824g. 12.9 mmol) was added and

the mixture was warned to roona ﬂlqure and stirred for 7 h. The sol vent
was removed and the residue extr tOAc and brine. 5 The organic
fractions were dried using Na2SO4 an he vent was renoved. The obtai ned
crude product was pUI’IfI ed using fl asftf- chr omat ogr aphy (Si,

Et OAel Hexanes 1:2, Rf 0.45). Yield: F205 ng, 709 . ill-NVR (500 MHz,
CDCI 3): 8 = 7.41-has3P (d\.ocorldnﬁtoaﬂe—gén@}alblzc)mreﬂ 53Bitubro D 2{E6heo-4t H, J= 8.0 Hz),
7.23-7.20 (I n, I IuLdBphenﬁ}be%ﬁncﬁz &éméﬂsma&ﬁ:m@ﬁhlﬁolﬁop%»sul l@gonﬁe?to 111 b I’)
6.51-6.47 (M 1H) .3 48 brsbound s %}1@&10%&9 1.16 (m 211),

1.04-1.02 to (m XJJ%'I;T%IU{'}?&O'S ; fm}@ ro_

[ 00276] 1- Chl or o- N d d’ejnf}Pem no) phenyl)
met hane sul f onani'® Hzmiéf‘ﬁﬁé‘ﬂﬂ%&d@osrgﬂfdh B 7EHE e PRI pPOcedure A
5, 6-di f1 uor o- NI°- (s>hgehlsriBk 4- | odophenyObenzene- 1, 2-di ami ne was reacted with
chl or omet hanesul f onyExsedid3bri de to obtain the desired product, niz = 475
[ M1]. Exanpl e 9 [oos3s] 5-Bromo-N-(3,4~difluoro-2-(2-fluoro-4-
[00278] N- (3, 4- di filauREPmmnofpRenfiistpleat2dutad@@heny| ani no) phenyl) - 2- 20
met hyl propane- 2- sul f onarni de:  [00279] According to the general procedure B,
5, 6-di fl uoro. N1- ( 2-fl uor o- 4- |od h%yl)benzenc 1, 2-di am ne was reacted
wi t h 2- net hyl propane- 2- sulfonyf (synthesi zed according to the
literature procedure) to obtaln the roduct. NMR (300 MHz, CDCl3):
S 730 (in, 1H), 7.43 (dd, J=1.8 & 1 , , 7.28 (br s, 111), 7.10
(dd, J=9.0 & 17 7 Ha, IH), 6.48 (br &5, 1)20 exchangeable, 1H), 6.19 (t, J
7.8 & 9.6 Hz 558(brs 1) 20 exchangeable, 1H), 1.39 (s, 9H); nilz
383 [1.4-1] Examif’“ Mo Asrtﬂe&z‘e‘bqsr&ﬂt‘e“%mdeng&P’aNzﬂ(ﬂW% aor o- 4-
i odophenyl ani no) pdiferhspibgrsicbiriominaiersetdfviinizhrmelophcae-2esuligny] chlorige INH

obtain the title compound. 'H NMR (300 MHz, CDCls): § 7,39-7.29 (m, 2H), 7.20-7.05 (m,

3H), 6.96 (d, = 3.6 Hz, 1H), 5.85(dt, J=2.1, 9.0 & 17.4 Hz, 1H), 5.54 (br s, TH).
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[ 00281] According to the general procedurel3, 5,6-difluoro-NL-(2-fluoro-4-

i odophenyQbenzene- 1, 2-di anmi ne was reacted with cycl opent ancsul fonyl
chloride to obtain 10 the desired product IH NVR (300 MHz, CDCl13 8 7.42
(dd, J= 2. VOR0Q@28246;  111), 7.36 (ddd,J 2A 4.8, & 9. 3PQIiU52ﬁqﬂlj04 538 25 (m
211), 7.10 (dd, J= 9. 6 & 17.7 Hz, 1H), 6.67 (In s, 1)20 exchangeable, 111),
6.20 (dl, J=1.5, 8.4 & 17.4 Hz, 1H), 3.53 (p, 111), 1.80 (m 8H); iniz 495
[M1]. Examie Il 15[ 00282] N-(3, 4-dlfluoro-2-(2-fluoro-4-

| odophenyl am no) phenyBcycl obexanesul foriantl de: [00283] According to the
general procedure B, 5,6-difluaro-N1l-(2-fluoro-4-

i odophenyl ) benzene- 1, 2-di am ne was reacted with cycl ohexanesul f onyl
chloride to obtain 20 the desired product. IH NVR (300 MHz, CDClI3): S 7.43
(dd,J 1.5 & 10.2 Hz, 111), 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, 111), 6.64 (br s, 111), 6.18 (dt, J= 1.5,
9.0 & 17.4 Hz, 111), .5.8Q3. (hr s, 1H) 2.95 (triplet of triplet, 2.10-1.16
(m 1011); Mz =509

[ 002841N- ( 3, 4- di | "} f’f’?“%ﬂ*&ggg“°ﬂ"*28’dﬁbﬁenyl ani no) phenyO- 1-

met hyl eyel opr opan€d°ah°'§hP‘F@l?‘f&'Pi’P‘H@hen f?“"ﬂl‘den But y|

-chl oro-1 - pronanesul f onat e: %? 1002851Tr| et hylam ne (28 m, 200

mmol) in CH2A 2 (50 M) was sIo Bfde an ico-cool ed solution of
3-chl oro- 1- propanesul fonyl chlo 3 6 200 mmol ) and 1- but anol
(18.4g. 240 mnol) in CH2C12 (250 an |rr| ng was continued for 16h.

The m xture was diluted with CH2Cl11 wal I ed (aqueous HCO and
dried (Mg804) and 10 the sol vent vvasFevaporat ed to obtain the titled

product 1(40. 85, Gy @5% Ac&m& HlEeL AR AN R OW OF | whi ch vas used

for the next reac o furth e ation .1 R (CDC13)) 50.94
(t, J= 7.5 Hz, 319" 5, ’%Afﬁ“ ‘”“%‘“"““"5 i “'?§ Pt@"”p“" Y%“ 2.31 (quintet,

210, 3. 27(t, J= 6. §apPetlopys ““‘* HW 0 M3 CDClp: 8 548 2m4”2§” ' J= 6.6 Hz,

211). Step B: 1- Hh%‘*’é/'lowvblﬂdﬁﬁﬂde% 1 SR, 21 Gl i 118, 7 b@-286] Sol utions of
1- butyl 3-chl or o4pBedded BT &iitte D650, HR1. 39 mmol in 25 m THF) and of
butyllithium (14. 7 mBEem@&353 nmol, 1.6M THE) were sinultaneously added to
ME (150 m) at - 768404 NndesprbmdstcAgeN-gatampesRhfoR4- The sol ution was allowed to
warmto OC and t hgRpidiRRadRehyhidphndB i M) . The vol atil es evaporated
under reduced pressure 20 and the residue enacted with CHd 2 (150 ml). The
extract was washed with water and_dried (My504) and evaporated to give
crude desired product (3 23 g 9 \E “NHnyal fost pure formas pale yell ow

oil which was used for next ste It N her purification. 111 NWVEt
(300 MHz, CDCI3) 80.94 (t, | = %5 H) 07 On, 210, 1.25 (in, 211),
1.45(sextet, 210, 1.74(quintet, 211), [2.%5 (heptet, 114), 4.23 (t, | = 6.6

Hz, 21). 25Step C. Butyl |-Met hyI-eveIFopropanesquonate: OY 0-neu Page
139 at 230 WO 208941 29246ertTr HS2BEYred053¢-dioe28 e sol uti on of |

- Butyl cycl opr opandshenylibarradl.@difrinc gas rebsteBth frbrewiShigrothiogibde-2-ulfmyind ) but yl | it hi um
solution ( 3. 84 niblorid6to dvthinRale comfondd 1'ANMEBIBB)MHBEDCIHI50MA- M4 @agltd at - 78C under
ni trogen at nospher.s erhfineis d@99.081 28, ko @ L2488 2 17hhe, 49, N0l ) was added
and the solution yag.aihowed to warmto OC and quenched with water ft nl).
The vol atiles 5 evaporated under reduced pressure and the residue extracted
with CH2C12 (100 ml). The extract was washed with water, dried (M804) and
evaporated. The residue was purified over silica gel chr omat ogr aphy
(chants: hexane/ CH2Cl12) to obtain the titled product (0.59 g, 55.0% as a
colorless oil. 1H NWR (300 MHz, CDC13)) 8 0.84 (in, 211), 0.95 | = 7.2 Hz,
310, 1.43 (m 411), 1.53 (s, 311), |.74(m 211), 4.21 (4,1 = 6.611; 21-1).
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10Step D: 1-Potassium 1- Met hvl -cycl erpronanesul fonate: LIC. 0 0'7 K

[ 00288] A m xture of |-Butyl 1-Methyl- cyclopropancsulfonate (0 386 g, 2

nrof t andw$ota55|untthlocyanate (0.194g. 2 mmol) in & and water (5
m) was reVPaX8H4%t 16k The vol atiles were evapor at ed PESGRY Pwiﬁhe crude
sul fonate (0.348g, quantitative) 15 which was dried under vacuum at 50C for
16h. The crude product was used in the next reaction w thout further
purification. 11-1 NWR (300 MHz, 1)20) 8 0.56 (t, J= 6.3 Hz, 211), 0.96 J=
6.3 Hz, 2H), 1.26 (s, 311). Step E: 1-Methyl-cycl ooropanesul fonvlchl ori de:
.S 0 Cl 20 [00289] A solution of 1-potassium 1-nethyl-cyclopropanesul fonate
(0.348 g, 2 mol ), thionyl chloride (5 nft and DMF (5 drops) was refinxed
at 60C for 16k The vol atil es evaporated under reduced pressure and the
residue extracted with CH2A 2 (50 m). The extract was washed with water,
dried (M2SO4) and evaporated to obtain the crude product as yell ow gummy
oil which was used ig next reaction without further 25purification.
Page 140 01230

N43. 4- di f | uor o- 2-[{"3%k | u&Pé°“‘2rF6"8’6°n“H§ﬂ§‘f"ﬁtﬁ’ﬁzo‘5 FRERIE o iprine)

met hyl eycl opr onmePhepmisippegsrizeiffospmnide: 1002901According to the general procedure
B, 5,6-difluoro-N1l-(2-fluoro- 4? |odqpheny1)ben|zene 1, 24i am ne was reacted
wi th 1-nethyl -cycl opropartesul r|d to obtain the desired product
11111MR (300 MHz, CDCl3): 87. 42 & 10.5 Hz, 111), 7.36 (ddd,J=
2.4, 4.5 & 9.0 Hz, IN, 7.27 (d, JBr &?i;l\ , 7. 07 (dd, J= 9.3 & 17.7
Hz, 1H), 6.24 (dt,J= 2.1, 8.7 & 17. ‘ |5 86 (br s, 1H)" 1.43 (s,
3H), 1.33 (1, J= 5. 4 Hz, 211), 0.75 (m|d J.-. 5.1 & 6.3 Hz, 211); mx =

481 [ M 1] FX&I’;D Aocordm to the geneml rocedure B, 5 6—d1ﬂuoro—N1-(2 -fluoro-4-

[ 00291] N- (3, 4- d|f|du e’%o m}ﬂi% _alﬂtfdlehdquoaw e&%hn@%geynyl)4 (2, 3-

cllhydroxypropyl) Q% Q

cvcl oprmanesul f orfaPeds o os heerers F%??% SRy H:’chrl Gride (5 g, 35
mol, | eq) was dPé’é’o‘I“Q/é%fﬂi’Hﬂﬁh"é 458! BICR ROV A7 "HhEDr eacti on mi xture
was cool ed at - 10/@8 dhd- 0 7 HilaED, 6.82@8 / nd-L, 8472017 1), 5.2 Gwg Jwas sl owl y added
dropwi se. The mi xt ur exewghds sl o y warnmed at room tenperature and stirred
overni ght The solpeat Wasss-efie-tscekpdiardpppirgsur e and the resul ting
white solid was dip@ah¥gches-Ruelabiide3. The organi c phase was washed with 20

water, brine and dried (MgSO4) and concentrated to give an oil (4.8 g, 24.9

nunol , 71% . |1INVR (300 MHz, : 84. 25(t 2H), 2.46 (m 1H), 1.74 (m
2H), 1.45 (m 211), 1.25 (chi, HO d, 210, .93 (t, 3H. Step B:
)3utvl 1-allvlevel ocropane-1 -sul [00293] To a sol ution of

1- butyl cycl opropanesul fonate (4. 8 in 111F at -78C was added

si mul taneously butyllithium solution (1§ 6 m' 24 9 ronol, 1.6M THF) 5 and
ally! iodide (24.9 mmol) under n|trogen atnDsphere The reaction mxture
was stirred 2 houtdsht -Ar@Enginte c8erk proredyre BiSSdifvgmt-@ifprerdat ure. The vol atil es
wer e evapor at ed Urlchbay)beaghs CRthmipe vesactdavitiedFeliinfedndhicpi@si3cuidnyext ract ed with

CH2C 2 (100 ni) . -cHibHRe t@sbtaih Bdile ddaBunives fueel sawiMel conva): et.39 (@r=esse( MgSH) and
evapor ated. The rl@ﬁiﬁﬂlﬂ??%ﬁﬁmﬁf)"I%j(dcl(,))ée)ro&sl’fhhclﬁ), kg, S aaat ogr aphy

(el uants: hexanelnfhg R =To oduct (3.75 g, 69.0% as a
10 colorless oil %ﬁﬂzi%o%ﬁkﬂ%ﬂnt&%hﬁn 2%1( % 1H), 5.13-5.08 (t,

211), 4.21 (t, 211), 2.65 (d, 211), 1.7 (m 211) 1 4 (m 411), .93 (in,
511). Step C. Potassium 1-allylcvel ooropane-1-sul fonate: [002941A m xture
of 1-butyl 1-nethyl-cyclopropanesulfonate (3.75 g, 17.2 mmol)
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15 and potassiumtbiocyanate (1.7 g, 17.2 mmol) in DVE (20 m) and water
(20 M) was rained for 16b. The volatiles were evaporated to obtain the
crude sulfonate (3.44g, quantitative) which was dried under vacuum at 50C
for 16h. THE20%(¥B4Groduct was used in the next reacti SATRPTNYLSBurt her
purification. 111 NWR (CDC13): 85.6 (in, 111), 4.91- 4.85 (dd, 211),
2.471-2.397 (d, 211), 0.756 (m 211), 0.322 (m 211). 20Step D

J-al |l vl evelnorooanc-1-sulfonvl chloride: Erb 1002951A sol ution of potassium
1-al l yl cycl opropane-|-sul fonate (3.44g. 17.2 mml), thionyl chloride (10

m ) and DVF (5 drops) was refluxed at 60C for 16h. The vol atiles evaporat ed
under reduced pressure and the residue extracted with CH2C12 (50 nl). The
extract was washed with water, dried (My204) and evaporated to obtain the
crude product as yellow gumry oil which was washed with hexane and used in
t he next reaction mﬁthout further purification (2.7 g, 15 mmol, 87%.

11 NVMR (300 MHz, CDCl3 ?5 728 (31, 111) 1191 (I, 2H), 2.9 (d, 2H), 0.756
(in, 211), 0.322 % l-allvt-N (3 4- di f | uor o- 2- (2-fl uno- 4-

i odovhenvl ani nol df&v1 ) éﬁBFﬂ ?gﬁéﬁ@megﬁW?Bﬁhnlde ONH i i F

1002961Accor di ng l‘tdEPh'E"HE““QBPFe#‘)&PP‘Hf*Sé‘éfeﬂﬂ?’éP B, 5,6-clifluoro-N1-(2-fluoro-4-

i odophenyl ) benzene- 1, 2-di am necl act ed wth

1- aIIerycIopropane 1- sulfonyl o o0 obtain the desired product.
m : 507 (M11. Step F:no2- r hen 1 1I-

di hydr oxvoronvl | cvel oor ooane- 1 su f . cy01-1 ICINH O

[0029711- Al l yI - N-(34d|fluor02(2- v o- -™15

i odophenyl am no) phenyl ) cycl opropane-|¥fsul fonam de (0,77 g, 1.52 nmol) and
4- met hyl mor phgl I[&%]'\F O&C&J&ng(t& %&agprocgduég s BBl N8 frodi SSOl ved in THFE (50

inL). Gsmumtetr, S l.at. 5 erature (0. 152,.mmol, 0.965 ni,
4% in 1130) aid tl%ép "“Z"é‘%"t‘”}‘ mr'?‘lm‘;( ”’uret%"r&1 S%nﬁomu;;g‘ &t yl er?per ature for 16

hours. Et0Ac was t%\('iﬁ%'ﬂ“’“?%@”%‘? B ks EPGsE ™ S'ﬁ"]cf&wf wat er, dried
(My804) and concéﬁ%?@ﬂ@ﬂmﬁﬁﬂﬁF 4 Bp 2o EAs IHE% s 2183i due was
purified over sihﬁﬁaﬂgE%SéﬁheNﬁtography (eluants: Et0Ac) MeOH) to obtain
the titled product (Befife3dyy, 79% . NVR (300 MHz, CDClI 3+ D20): 5 7.38 (dd, J
= 1.8 & 10.5 Hz, i), McBE 3(raeldqinudis22-toro-BiodbphBnyRmiBoyiayn 111) , 7.25 (d, J=
8.7 Hz, 1H), 7. 0Zukddysiophene-2-QrbByte:17. 7 Hz, 111), 6.27 (dt, J= 3.0, 8.7 &
17.4 Hz, 111), 3.92 (in, 111), 3. 54 o(dd, J 3.9 & 11.1 Hz, 1H), 3.39 (dd,
J= 6

.6 & 11.1 Hz, 1H), 2.16 (dtI £ 9.6 & 15.9 Hz, 111), 1.59 (d, J= 14.1
Hz, 111), 1.41 (in, 111), 1.26 g 0783 (m 211); mz = 542 [M1].
Example i4 ,Mo \Ejgkh

[00298] (S)- N- (3A-di fl uoro. . 2- (24iuo enyl ani no) pheny1) - 142, 3- 5

dIhydroxypropyl)eyclopropane | -sulfo nlde ‘rc,50H ' NH 0" [00299]The
pure S isomer wasg t ai ir ar n of the racemc m xture
(exanpl e 13). 111 gbmﬂﬂgw"?éﬁﬁ"?g“gpbg H"ér?ﬁyé(ﬁ Bd. J= 1.8 & 10.5 Hz,
1H), 7.36 (ddd® Jodephey &ms“i*hmwgfw“@f v s-(eplomliepgtioppeng2-7 ;T 111) 7. 02
(dd, J= 9.0 & 10 CT‘?*YPWHZ’W"I%MWW“@? HIYR C0OMBy, CPCR): 5838 (7 1R, 787 . 4 Hz IH), 3.92
(m 111), 3.54 (d#¥Js=3+&30.83HzQH)]735 WdHz 1.8 & 1R Hz, B39 (fddd -2.0£2 896 & 11.1 Hz,
1H), 2. 16 (dd, J=1.18), 84 &5219, skizgt, 7£21 3.7 & 17450, 16k 65 3, 1ifdsdb sHm. 1H), 1.41 (m
111), 1.26 (m 1H), 0.83 (m 211); mz= 542 [M11l. Exanple 15

[ 00300] (R)-N-(3,4-dl Il uoro-2-(2-fluoro-4-1odophenyl am no) phenyl)-1-(2,3- 15
di hydr oxypropyl ) cycl opropane-| -sul fonam de: 0_ c-7H re [00301] The pure R

i soner was obtained by chiral HPLC separation of the racem c m xture
(exanple 13). ill NWR (300 MHz, C003+1)20): 67.38 (dd, J= 1.8 & 10.5 Hz,
111), 736 (ddd, J=2.4, 5.1 & 9.3 Hz, IH), 7.25 (d,J= 8.7 Hz, 111), 7.02
(dd, J=9.0 &

Page 157 of 230



20 173 Hz, lii), 6.27 (dt, J= 3.0, 8.7 & 17.4 Hz, 111), 3.92 (m 111), 3.54
(dd, J=3.9 & 11.1 Hz, 111), 3.39 (dtl, J=6.6 & 11.1 Hz, 1H) 16 (dd, J=
9.6 & 15.9 Hz, 111)159(d J141Hz 1H),141(m1) g I H),
0.83 (m M@)IO‘J%IZQ}AQ [M1]. Exanpl e 16 PCT USZOO9/040~|3

[ 09302] N- (3, 4-dI fl uoro-2-(2-fluoro-4-1odophenyl am no) phenyO- 1- ( 2-

hydr oxyet hyfi cyel opr opane- 1-sul fonam de: Step A 2-d

- br ot nocycl opronvBet hanol: Br H 50 [00303] To a solution of neat diethyl
zinc (3.3 mM, 3.977 g, 30 mol) in 100 mM anhydrous DCM was added very
slowy trifluoroacetic acid (2.31 m, 3.4188 & 30 mml) chopw se at 0C.
(Caution: Violent gas evolution, exothermc!). After conpleted addition of
the TFA, the suspension was stirred for 20 mn at the same tenperature,
foll owed by the 10 addition of diiodo nethane (2.45 m, 8.134 g, 30.4
mml). It was further stirred at OC for 20 mn, and then a solution of

3- bronobut - 3-en- 1- oIE 1 , 1.523 g, 10.1 nlm)l) in 10 M DCM was added at
t he sane tenperature: ete addition, the m xture was warmnmed to
room t enper at ur e 4 stl“?"f"g&q“g?d'ﬂ“’ﬁ‘éﬁr@""”l'he m xture was quenched with 100
m  MeOH and 40 mnidphiopgminophegylpufangptmegylthpyroleftapippiyef or 30 min. The
solvents were 15 reduced, and the gasgdue extracted using CHCI 3 aq. NH: CL
The organic layers were col | agbed Nashed wiLh brine and water, and the
sol vent was renoved to give 2-0- ndg¢ychloplopyfi - et hanol in sufficient
purity (1.6564 g, 100% . 11-1-NWMR (50 \@13): 5 =3.90-3.83 (t, 2H),
1.91-1.87 (4, 211), 1.71 (s, 111, br), %P (m 211), 0.83- 0.79 (m
2H). 20Step B: TESrotected 2--py_gnR32yjthgé&pl bronmoc cl1l e: [00304] To a

sol ution of theg c[yoggélopr OMF%;?M&@% psﬁi‘lﬂ‘gr R 7- 95 Mol ) in 30 n

anhydrous DCM wa an r ous % g. 14.8 mmol) and
CTBSOT! (2.7 . ofor 39 By “c‘fg’f‘ s i ’l'ﬁﬁﬁg stirred at MOM

tenperature for 25™Fg 1‘1"""”?’("“’\?\&?‘“3‘%?"?‘&6"{"&“& VR COEEEPF8 Fhe and the organic
fraction was dri & {ml€FE WYZOR: 727 e 2831 0 (m RS ST @daéb&* 4Hd t he crude
product purifi ed HzaHpg6ftk aidh3.66d WA 75dhidmat ogr aphy (Si, CHC 3 hexanes 1: 10,
Rf= 0.4). Yield: 0.786mg3 36% 111-NVR (500 MHz, CDCl1l3): = 3.95-3.75 (t,
2H), 1.95-1.85 (tpesil- 1)n(s,d-aiihiiro3-cQfork MbiodibyiamiBoy3GyPs- 80 (M HH), 0.15-0. 05
(s, 611). Page 14540kuxgaQ-suf¥Rndf09/ 129246PCT/ US2009/ 040538 Step C: TBSrot
ed 2- -chhanolectl. SQ2C OIBS [Q03051To a solution of the cyclopropyl

brom de prepared in step B (1.1 g, 4.04 nunol) in 15 nl anhydrous

di et hyl ether was added a 1.7 l\%%’\' "Fq-\p t-BuLi in pentane s (4.8 n,
8.16 inmol) at -78C. The solution gg;j d for 30 mn at this
tenperature, and was then transferr ‘4 ransfer canola into a solution
of freshly distilled sulfuryl chlori e (0.65 n1 1.029g. 8.1 mol) in 8 nl
di et hyl ether at o0 ﬁBC 'I;he é en5|50n was rmed to room
tenperature. The EFPVent* R '?%"’ﬁﬁ’\"f TR f'ﬂ'g“"?’@éfz'iﬂ" s dried in vacuo to
renove excessi Ve SPRMFRPRenchh fitop ps cactd peth he oo aes IR ALe ext r act ed two
times with 10 hexaiete ifgverephd Eield:2%. a0k BTt he sol vent was evaporated in
vacua to give the subEfmtesd chloride in sufficient purity as a colorless
oil. Yield: 870 rmpssa/2%scribebh-g¥\iftore-£-3@rdMz, CDCl 3): S = 3.95-3.85 (t,

2H) 235-2. 25 (t,iod&'ﬂnylarﬂinoﬁ:ginﬁ)przgne(lmumalllm: 1.45-1. 38 (m 2H): 0.90 (S:

911), 0.10 (s, 6H). Step D IBS-protected
N43. 4-di f | uor o-2- (2-f 1 uor o- 4- |@d§rﬂﬁ?f(}4 am no) ohenvll-1- Is gay&
etomm?nj asgfrnmalLg- -: [ 00306] Accort diln }:]to‘the general procedure B,

5, 6-di fl uoro- N1- (2-fl uoro-4- iodophe e e-1, 2-di am ne was reacted
svith the cycl propyl sul fonyl chlorid epared in step Cto obtain the
desired producf. 111-NWVR (300 MHz, 3): S =7.44-7.39 (dd, 201H),
7.32-7.24 (m 2H), 7.1-6.98 (q, Ili), 6.34-6.24 (m IH), 6.16 (s, 1H, 1In),
3.85-3.75 (t, 2H), 2.15-2.00 (t, 21meis«p035-1.20 (m 214), 0.95-0.75 (in, 1
1H), 0.10 (s, 611); ink = 625 [ML1".



Step E N—O.4-dif|uoro-2-(2-f|noro.4-iodophenv|anino)rhenvl)-l-(2-

hvdr oxvet hvl ) cvclopropane-1-sul fonam de: Ol Asies ci 'NH 100307] To a
solution of the TBS-protected sul fonam de prepared in ste #

0.033 nunoP ¥R Hf| THF was added 0.1 rol ag.1.2N HCF C&ﬁisa? @be’gf 0C and
the solution was stirred for 2 It The solvents were reduced and the residue
was extracted using aq. NaHCO3 sol ution and ElI OAe. The organic fractions
were dried with Myg504 and the volatiles were renoved. The crude product was
purified using flash-colum chromatography (Si, CHC13 / MeOH 10:1, 12.1
0.45) to give the pure product. Yield: 16.9 10 ng (100% . 11-1-NWR (300
MHz, CDClI3): 5 = 7.44-7.39 (dd, 1H), 7.32-7.24 (m 210, 7.1- 6.98 (q, 111),
6.34-6.24 (m 114), 6.16 (s, 1H, br), 3.85-375 (t, 2H), 2.15-2.00 (t, 21),
1.35- 1.20 (n, 214), 0.95-0.85 (m 2H); mz =511 [MI]. &mwle 17
[003081N—(3,4-d|f|uor0 2- (2-fluoro-4-1 odophenyl erni no) phenyl)-3- 15

hydr oxypropane- | - sLonqmomﬂ to th Q&Qﬁ&mm%cﬁﬁho%tm%u%

3-chloro-N-(3, 4-clj . I 9545 4L, Al g heny1l) - pr opano-
1- sul f onam de (69 ,5,1% E’%n e cgd%m h? %Pp zl mhﬁ?d)e% 4- di oxane and 2

M 1120 was added"b'ﬁ Wﬂﬁq’m gmgm] u?? At HE 20 mixture was
heated to the ref®u/t ﬁﬁ%?df*h?"@"f’@rl ‘&éfylg.bﬂl‘st” & '8 #4°8ct ed usi ng Et 0Ac /
brine, the orgdni ¢ W3 i6GrPTndZ-38¢ (el ¥ MNEWSO4 and the vol atiles were
renoved. The residueEsmmslegpurified using flash-col utm chromat ography (Si,
DCM / MeOH 5: 1, Rodssp. 3)N-(2-¥iclcho-2-ibropigny(aB2H, ¢-diidetopdbdsyy (500 MHz, MeOH [d4D: 5
= 7.38- 7.21 (cl,q ;Lgms‘zfo,?.gl—de? 21 (d, 111), 7.06-7.00 (q, 1H), 6.52-6.50
(m IH) 6.17-6.13 3.30-3,27 (1, 2H), 2.86-2.83 (t, 2H), 2.05-2.00
(n, -1); mz 485[|\/H] Exanglie 18
[00310] N (3, 4- cI | fluoro-2-(2-fl u 856 - qulophenyl am no) phenyl) - 2- met hyl -
5031fillOrMItthyDf UL101-3-Sli| fOlHl dg. [00311] According to the gener al
Q- d

procedure B, 5,6-difiuoro-NLl-(2-E ophenyCbenxene- 1, 2- di am ne
(0.182 mmol ) was reacted with 2-ne ai f | uor onet hyl ) f ur an- 3- sul f onyl
chloride (0.5 mml) to form

N- (3, 4-di fl uor o et f | uedeshpli 0 dORREEY MafTHn) aReds &), 213108ki8y 1- 5- (tri fl uorom
et hyl ) fi nan- 3- sul {;oapMm.4g 1%1%%6%%)&76&;%%%73@1] 5.3 (s, IH, 6.0
(i 11, 6.8 (s. Qﬁimge:é' 3H). 7.4 (dd, 1H). Exanple

1003121N—(5 (N (3% fIN‘o"'dm‘T"(zf"ﬁ"ﬁoro 4-1 odophenyl ani no) phenyl ) sul f anoy1
)- 15 met hyl t hi azZByphegysmispphenshdppropanesubieyamidet AcconEng to t he gener al
procedure B, 5,6-difluoro-N1l-(2-fNdoro-4- iodophenyGbenzene-1, 2-di arni ne
(0.182 rorml) was reacted with 20s etrum do 4- et hyl t hi azol e- 5-sul f onyl

chloride (0.5 nmol) to obtain N-P 'N- dlfluoro 2--(2-fluoro- WO
2009/ 129246PCT/ US2009/ 040538
4-i odophenyl am no) phenyl ) sul farmyl thi azol - 2-yDacet am deNVR

(CcDC13)) 8 2.1 (s, 3H), 2.2 (s, 1, 59(t 1H), 6.05 (5, 1H), 7.0-7.6

On, 3110, 7.4 Pddy,
5(00314115- ( 5- Chl Q) 3ééwgl} %{%’:’:‘ %56 ‘% ‘§11°5éf°7‘1'”2mfo 2-(2-f1 uor o- 4-
| odophenyl ant i nO)e’t%?J 1y Raiie ‘net(ls i ﬁa ‘HH) 160%151According to
the general procetura® "5’ 61 3@ -uor o- N1- (2-f 1 uor o- 4-

i odophenyl ) benzenc-1, 2- d| amne (0.182 mol) was reacted with

5-(5-chloro-1, 2,4- thiadiazol-3-yl)thi ophene-2-sul conyl chloride (0.5 mmuol)
to obtain 5-(5-chloro-1, 2, 4-

t hi adi azol -3-y1)-N- (3, 4-di fl uorp-2-(2-fluoro-4-iodophenyl am no) phenyl)thi op
hene- 2- sul fonam de. NVR. (300 WMHz, CDCl13)) 8 5.8 (cit. 1H), 5S5 (s, 1H),
6.95 (d, 1H,7.4 (m 2H), 7.6 (d, 1H), 7.8 (s, 1H.
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Exanmple 21 15

[ 003161N-(3,4-dilluoro-2-(2-fluoro-4-iodophenyl anbso) phenyl) -

3, 6di et hyl | soxazol e-4-sul fonam de: [003171According to the

procedur e O 280982%#¢| uor o- N1- (2- f | uor o- 4- i odophenyl’) BEXZERA 9/P40238dl ani ne
(0.182 mmol ) was reacted with 3,5-dinethylisoxazol e-4- sulfonyl chloride
(0.5 mml) to obtain N-(3,4-difluoro-2-(2-fl uoro-4-iodophenyl

am no) phenyl) - 3, 5di net hyl i soxa2ol e- 4-sul fonam de. 111 NMR (300 MHz, CDC13))
82.2 (s, 3H), 2.4 (s, 3H), 5.8 (s, 1H, 6.0 (dt, 1H, 5.95 (s, 1H), 6.9 (s,
1H),7.0 (q, 1H, 7.2 (in, 310, 7.4 (dd, 114). S5Exanple 22

[ 00318] 5-Chl oro-N- (3, 4-di fl uoro-2-(2-fluoro-4-iodophenyl am no) phenyl)-1, 3-
di met hyl -1 H pyrazol e- 4-sul fonam de: N N [00319] According to the general
procedure B, 5,6-difluoro-N1l-(2-fluoro-4- 10 i odophenyl)

benzene-1, 2-diamne (0.182 mvl) was reacted with

5-chl oro- 1 3-di met hyk4Hpyg azol e-4-sul fonyl chloride (0,5 mmol) to obtain

5-ctdoro-N-(3, 4- or

i odopheny! armi no) gkﬁentjjl qﬁ g‘ nélti J‘T'ﬂéﬁﬁ‘ S O APET™ onani de. | H NVR (300

Mz, CDC13) 8 2. 1%¢ °5‘°P“3°F1)“°“"3“‘°6 (s, 3H), 5. 8 (s, 114), 5.95 (dt, 1H), 7.0
1H, 7.2 (d, 111), 7.3 (m 2 , 7.4 (dd, 111). 15Exanple 23

1003201N—(3 4-di fluoro-2-(2-fl u@ﬁ - 4-i odophenyl am no) pheuyl) - 2, 5-

dl met hyl f ur an- 3- sul f onan de: 'ilﬁ\cc rding to the general procedure B,

5, 6-di fl uot o- N1- (2-f| uor o- 4- 20 [ ) ben2enc-1, 2-di am ne (0.182

nmmol ) was reacted with 2,5-dineth sul fonyl chloride (0.5 mml) to

obtain N-(3,4-difluoro-2-(2-fluorog4- |odophenyl am no)

phenyl) - 25d|rreth IfuranBSuf onam de. 11] 30780|\/HZ CDC13)) 62.2 (s,
311), 2.3 Page 154"k 235(’?“ g (390 Wiz D C% Y21 H), 6.8 (s,
114), 7.0 (g, 1H)u 2D 58 &Y 2 )58 . D, 34, 1 648"(*%0 ?L(H)ZH) Exarrpl e 24

1003221N-( 3, 4-di f7l3tIé|E"ei!H)2ﬂ(‘2131P~1~l]ore 4-i odophenyl am no) phenyO- 1- net hyl -3- 5
(trilluoronethyl)- 11kam48z0l e- 4- sul f onanl de: [ 003231According to the
general procedur qubsz 5, Ge@fsldinddr@rdlndind=sfsl uOr 04- i odophenyl)

henzene- 1, 2- di @M diforbfReniflo e;,mmde_r eacted with 1-nethyl- 3-
(trifluoronethyl)-1H pyrazol e-4- fonyl chloride (0.5 mml) to obtain

N- (3, 4-difluoro-2- 10

(2-fl uoro-4-iodophenyl am no) pheng,gis}m_ﬂ methy 1- 3- (t rifluoronethyl)-1H pyrazol
e-4- sul fonanide. 111 NWVR (300 MHz Ll Cc1d)) 33.8 (s, 3H), 5.7 (s, II-fl,
6.0 (dt, 1H), 7.0 (g, 1H), 7.2 (m @é (dd, 111), 7.8 (s, 1H). Exarrple
25 1003241N-(3,4-clifluore-242-fl uofe-F ©phenyl am ne) phenyl ) -2, 4- 15

di net hyl t hl azol e- 5-sul fonanl de: 1003251According to the general procedure
B, 5, 6-difl uoro- NdsGR- f |secratiplél 'Hodapheny thdisnzenes 2), 2esdizam ne (0. 182

nunol ) was react agl 2w, 1.4%.52m 4mionei Y Gd) 119262 mPro-26h, bvulraed| ori de (0.5
nmol) to obtain Nyf3e 4l Zuoroz (2-fluoro-4- 20

i odophenyl am nQ) phen 15)1 di met hyl t hi azol e-5-sul fonranide. 111 NVR (300

Mz, Page 151 of 311 , 311), 5.7 (s, 111),
5.9 (ci ?ge111) O#””i‘%’(q St )")‘3/‘*"2““5’& %”fI“I‘)“"z"‘?“‘"zm S||:|),)7.4 (d,(slH), )7.4

( s, lH) ) pbenylammo)phenyl)propane— 1-sulfonamide:

ﬁ:@i::LGF
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[ 00326] N- (3, 4-di f | uoro-2-(2-fl uern-4-iodephenyl am no) phenyl ) -1, 2-di met hyl - |
H | m dazol e- 4-sul fonanm de: 100327] According to the general procedure B,

5, 6- di f 1 uo¥E2RPIRR44 | uor o- 4- i odophenyl ) benzene- 1, 2- di ?Gﬁi”ﬁé“"g@@ﬁrseact ed
with 1,2-dinmethyl 4Hi m dazol e-4-sul fonyl chloride to obtain the title
corrpound. 1H NWR (300 MHz, CDC13): 57.95 (br s, 1H), 7.37 10(dd, J= 1.8 &
10.8 Hz, 1H), 7.32-7.14 (m 311), 6.98 (dd, J.= 9.6 & 17.7 Hz, 111), 5.87
(dt, J =4.2, 9.0 & 17.4 Hz, 111), 5.55 (br s, Il1l), 3.49 (s, 311), 2.31 (s,
31-1). Exanole 27

[ 00328] N- (3, 4-di fluoro-2-(2-fluore-4-1edophenyl am no) phenyflt hi ophene- 3-
sul fonam de: 15 [00329] According to the general procedure B,

5, 6-di fl uoro- N1- (2-fl uoro-4- iodophenyfl benzene-1, 2-di arni ne was reacted

wi th thi ophene- 3- sulfonyl chI oride to obtain the title conmpound. 1H NWR

(300 MHz, CDCL3): 58 éﬂéﬂ%& f 3Cdéy 5,;;712)6@ 455(g1dd J=0.9 &5.1
. g1

Hz, 111), 7.35 11 3s 17.1 He,
H ), 20)6 64 (dc(alli*‘j“sﬁ'd’)i %1‘”8 si’ﬁ i”d‘i” "J_ 4, “8.7 Sc 14.1

Hz, 113), 5.98 (B 186000, B0 ppshanserble = LA BFAGH 60 & G358y oy e 28

[ 00330] N- ( 3, 4- dI fh{roRd-72 g 22028 (avintst, ADiimGd 6B REHy | ani no) phenyl ) f ur an- 2-

sul fonam de: 2s5Cro [EBdmdd4NH 5[ 00331] According to the general procedure B,

5, 6-di f |l uor o- N1- (j@sds] uomas,ddinvbrod@phanyEbenzene-1, 2-di am ne was reacted with
furan-2-sul fonyl GabohdspndRatfRtbdleskiRfintal:t | € corrpound 11 NMR (300 MHz,
CDC13): 5 7.53 (br s, 1 20 excharweable 114), 7.38 (dd, J= 1.8 & 10.5 Hz,
1H), 730 (d, J.- 8.4 Hz, /&é =3.0 Hz, 11E, 6.96 (dd, J= 8.7 &
16.5 Hz, 110, 6.87 (ddd, J- 1. 8, Hz, 10), 6.53 (dd, J= 1.8 & 3.6
Hz, 1H), 106.44 (dt,J=5.1, 8.7 & 7’&11) 6.22 (br s, D20

exchangeabl e, 111). Exanple 29

[ 00332] N- (3, 4-clifluoro-2-(2-fluor -4| odophenyl am no) phenyl) 5-

met hyl dt | ophene- | f Qnam 0 eneral procedure
B, 5, 6-difluoro- §?L g fl%mmfézll- 0 ng iEg% {:%&g ?;C? |3gm ne was reacted
with 5-met hyl t Bi Bﬁ 7199 "H‘% quz }ﬁ’|68?’l ) a"%?’ 4ﬁ§ {Ttl e conpound.

111 NVR (300 Mz, EB¢Es)™ 689“7'3 ‘i*di&“é*"‘°o‘“§3‘&(513§)'2’1#z"9[“:ﬂo 730 (ddd, 2.1, 4.8
& 9.0 Hz, 1H), 725%@@%39& 10), 7.07 (m 211), 6.65 (dd, J=1.2 &
3.9 Hz, 111), 5. 393t , 33 hloroN-(A4-diBior-2-@-cilgro-4irifigoromidtyd) . 534 (br s, D20
exchangeabl e, 20 lpuhaylamdncpfenil)proparelikyifonambdicanpl e

[ 00334] 5- Chl ora-N- (3, 4-df fl uora-2-(g41uor o- 4-

i odophenyl am no) phenypt hi opheaq—}-\;ﬁu f onam_de: 9 oCK, $7St NH11 5

[ 00335] According to the general  prod ulle B, 5,6-difluoro-N1-(2-fluore-4

F CF,
F
[00369] See example 1. "HNMR (300 MHz, CDCl3): § 7.66 (d, J= 1.5 Hz, 1H),
7.36 (m, 2H), 7.19 (dd, J = 9.0 & 17.4 Hz, 1H), 6.91 {br s, D20 exchangeable, 1H), 6.50
(dd,J=8.4 & 1.5 Hz, 1H), 6.37 {5, D;0 exchangeable, 1H), 3.62 {1, /= 6.0 Hz, 2H), 3.29
{t,J="17.5 & 7.8 Hz, 2H), 2.27 (quintet, 2H); m/z = 462 [M-1] .

15
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i odophenyl ) benzene 1, 2-di am ne was reacted with

5-ehl or ot hi ophene- 2-sul fonyl chloride to obtain the
(300 MHz, CDC13): 37.38 (dd J=1.5 & 10.2 Hz, 1H) 32 J=2.1, SI &
9.3 Hz, 1HFO20098924¢ 3 =" 3.9 Hz, 111), 7.10 (dd, J &C 8008/0111238 311),

6. 84 (d J- 4.2 Hz, 1H), 5.86 (dt, J- 1.8, 8.7 & 17.4 Hz, IN), 5.49 (br s,

1) 20 Ioexchangeable, 111). Exanple 31
10033615-Broma- N- ( 3, 4-di fl uor o-2- (2-fl uoro- 4-

i ot | ophenyl am no) phenyl )t hi opheue- 2-sul fouaraide: 9 S tcNH

15[ 00337] According to the general procedure B, 5,6-difluoro-N1Ll-(2-fluore-4-
i odophenyl ) benzenel , 2-di am ne was reacted w th 5-bronot hi ophcne- 2-sul f onyl
chloride to obtain the title conmpound. 111 NMR (300 MHz, CDC13): 81.39-7.29
(m 2H), 7.20-7.05 (m 311), 6.96 (d, J = 3.6 Hz, 1H), 5.85(dt, J = 2.1,
9.0 & 17.4 Hz, 1H), 5.54 (br s, 1H. Exalt:tole 32

10033814- Bronmo- N- (3, 4- dlfkuoro 2-(2-fluoro. 4

|odophenylan1no)pheniﬁ?yﬁ e- 3-sul f onam %H' NH 5

[ 00339] Accor di ng ‘{"’87"¥he “Eﬂ‘gr“é?“ LRS- Te bl °§"*‘B"‘“‘l‘5’“‘6‘ £l uero N1- ( 2- f | uor o- 4-

i odopheny! ) benzerreeylzupip ﬂPﬁ@”ﬂHﬁ“?@%ﬁted wi th 4-brono

| hi ophene- 3. sul fonyl chloride to obgain the title conpound. |FINVR (300

MHz, CDCl3): 67.48 (br m ZFDle»QQ ﬁgd J , 1.8 & 10.5 Hz, 114), 7.28

(ddd,J= 2.4, 4.8 & 9.0 Hz, IH, 7. 1? 8.4 Hz, 111), 7.02 (in, 1H),
6@ Eb
£ 2

title corrpound 111 NWR
7.
9.

6.02 (dt,.J= 2.4, 8.7&17.4Hz 1 r s, 1H). toExanple 33

[ 00340] 4- Bronp- 5-chl oro- N- ( 3, 4- di fl =~Ed;uor o- 4-

| odophenyi t m no) phenyQ hl ophene- 2- s#l f onam de: [00341] According to the
general procedur epddny 5, GrodtkanpiaO R doo Mz edd1OT80 64w, 138 (m, 26),

i odophenyl )benzenﬁ@(dgaﬂé@éﬂ?ﬂﬁz,ﬂ@%d(ﬁ@%kﬁ%hn\ﬂée&bﬁ, 1H), 643 (3, J= 8.4 Hz,

4-br on. 5- chl or ot titl d.
11 NVR (300 Mz, '3“, Szi"g;’ﬁ *&I’Iz%}%%m i 0 I ARl 08 1111 compoun

(dd, J= 9.0 & 17.% 2(dt J—24 6.6 & 17.4 Hz, IH), 5.52 (br
s, 114). Exammle 34

[ 00342] 3- Br onp195- [@RT12br o-fuelfppasesyfori¢ agii (3.4, 6-0iflos-2q-Pomoddodr | odophenyl ani no)
phenyl ) t hi ophene-genylgnitoj-gheratringds: [003431Accord| ng to the general procedure
B, 5, 6-difl uoro- NL- ( 2tef4: Rohe-dicdo bl avhobenfemead)-aineli am ne was react ed
mnth 3- br ono- 5- chlorothlophene 2- suhionym chloride to obtain the title
conpound. 1H NMR (300 MHz, CDa3)F 41 (dd, J= 2.1 & 10.5 Hz, 1H), 7.35
(br m 211), 7.31 (dd, J—21&4 ) 719(d f= 8.7 Hz, I11),
7.08 (dd, J 9.0 & 17.4 Hz, 8.4 & 17.1 Hz, HD, 5.59
(brs,]ﬂBmmﬂeSS
1003441N—(3,4-dicmuuro-2&#@A@hM@waﬂﬁmH@d@@h&mwhunhamwpheny0-2,5-

di t uet byl t hi ophem&g&d&a&m&g&d&mm&ﬂ@@éﬁﬂ%ﬁ@ﬁdi.amgmﬁiﬁnHmhe gener al
procedure B, 5, 6-ginfiliRi@aNEMegy LI Qs Hm, 197 hasiephanvgnzenel, 2- di ani ne
was react ed W'th 1%15@aa%{%ﬁ&w&E&%&BE!&?%C%&J&%&M@EH4QI' de to obtain the

tide conmpound. 11 8 & 102 Hz, |
7 24-7.16 (br m &F “°‘°"gf° “§°“ “ara“d °’32"6“méi‘z’ff zfﬁkg"”fTi‘)‘“"ma 77 (d, J= 506

Hz, 111), 5.98 (d‘[’m”“?m gmiguedforpepingy [qRguss. i) goetel200m) Weggpdod,  171) 2. 33 (s,

6 H) Exa nm | e @6 to the reaction rmxture and was washed with water, Orgamc layer was dried over sodium

sulfate and further purified by column chromatography to provide yellow solid (3.75 gm,
yield: 59.24%). M-H': 410.9, 'H NMR (DMSO0, 300 MHz): 6.85 (t, 1H); 7.38 (d, 1H);
7.62 (m, 2H); 8.78 (s, 1H).
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10034612, 5- Dl chl or o- N- (3, 4- 61f | uor o- 2- (2-f | uor o- 4-
i odophenyl am no) phenyl )t hl ophene- 3-sul fonam de: 5 [003471According to the
general procedure B 5, 6-di fl uoro- NI - (2-fl uoro-4- )
i odopheny! MPHPH2H62- di ami ne was reacted with PCT/US2009/040538
2,5-dich|oroth|ophene 3-sul fonyl chloride to obtain the title conpound.
[1-1 NWR (300 MHz, CDCI3): 8 7.41(dd, J= 1.5 & 10.5 Hz, 1H), 7.28-7.20 (m
2H), 7.08 (dd, J= 9.0 & 17.4 Hz, 2H), 6.99 (s, 1H), 6.03 (dt, J= 2.1, 8.7 &
17.4Hz, 1H), 5.56 (br s, 111). toBsanule 37 [00348] Met hyl
3-(N-(3,4-difluoro-2-(2-Huoro-4-iodophenyl am no) phenyl )
sul fanoyl )t hl ophene- 2-carboxylate: 9 9-trti nmeozc 1002491According to the
general procedure)), 5,6-dilluoro-N1l-(2-fluoro-4- 15 i odophenyl) benzene
1,2-diam ne was reacted with nethyl 3-(chlorosul fonyl)thi ophene-2-
carboxylate to obtain the title conpound. NVR (300 MHz, CDC13): 68.58 (s,
1H), 7.43 (dd, J= 5. Lfa. 10 Bintdton B koo s idio Ak bltbened Zaidksisd & 10.2 Hz, 1H),
7.31 (ddd, J2.1, 42 & 9. , , m d
17.4 Hz, 1H), 5.65 (br s, IH), 3.851(58 3H). Exanple 38 1003501I\/Ethyl
5-(N-(3,4-dl fluoro-2-(2-fl uoro4.
i odophenyhm no) phenyhsul f anoy1) - 1- | = Fpyrrol e-2-earboxylate: ?Pi 3 9
MeO2C N 8, / 6 NH 5[00351] According to the general procedure B,
5, 6-di f 1 uor 0- N1- (374} UOTI B-thd stirréd @xth6ijp bEEIEbry-biedapie 42,3 2-iflwoarsinite Was reacted with
met hyl 5-(cbl or oslmlmf,lm,;ﬁas(si@ﬂﬁkm&n;Lleb;ttzmb)emaomeﬂnﬂaeylbmga, to obtain the
titl e(corzniognd7 'IIMRa&% 00ha Mitzow %gwggmzdﬁmmmqg@nmmﬁlg 5 Hzlﬁ)H)

m ;
5.56 (br s, 118),_ p ?ﬁ';g - gﬁ“’ “ﬂj]"’”b "‘:Ex"" e %
1003521N- ( 3, 4- df f F1F&ET “‘("?’ t‘6‘%"“0 05“6“’5 R FET R 5P RRE ‘tf5-
net hyl i sor azor e- 428 YEEHT e T Wﬁﬁﬂ%ﬂﬂ%%ﬁ?ﬁ?ﬁ@m saepfdener al  procedur e
A, 5, 6-di fl uor o- Npofledbyfrysatizatn fum BOIT 14 nppidrs frakily o died et 563922 di ami ne was
reacted with tke H¥or:paspbNUR BYSS0MERS0 (At 62 & tF0: 7207 Ciot28% TSt he titl e
compound. Yield: @28%p7sn@imm= 508 [ M 1r. Exanple 40

100354] 3- Chl or o- N- ( 3 sép cllab.b-tiBtR:2rRnb b 4@ pRen =1 3. dihvdrobenzoimidazole--
i odophenyl em no) phguybpr opeue-1|-sul fortamde: 0 o't NH 20 WO

2009/ 129246PCT/ US2009/ 040538
‘N‘{ F
L
QN
F

15 [00375]) To the stirred solution of 3,4,6-trifluoro-N2-(2-Fluoro-4-iodo-phenyl)-
benzene-1,2- diamine 3 (0.285 gm, 0.74 mmol) in CH>Clz {2 ml), 1,1'carbonyldiimidazole
(0.125 gm, 0.75 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. (0.2 gm, yield: 65.85%): m#z = 407 [M-1] .

20 Step D/E: Cyclopropanesulfonic acid (3.4.6-trifluoro-2-{2-fluoro-4-ipdo-
phenvlamino)-phenvl)-amide:

Q
V"\S::',;I'H

F
F E\©\l
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[ 00355] According to the general procedure A, 5,6-difluoro-NL-(2-fluoro-4-

i odophenyQbenzene- 1, 2-di am ne was reacted with 3-chl oropropanc- 1-sul f onyl

chloride tQ obtain the desired product 1H NVR (500 WHz, CDC 3(%3: 8 =

7.39-7.38 V@YW 357 34 (m 111), 7.27-7.26 (m 1HCVERHBONSE (o 1H),

6.63 (s, 1H, br), 6.15-6.11 (g, 1H), 5.60 (s, 51H br), 3.60-3.56 (I, 2H),

3.22-3.20 (m 2H), 2.22-2.16 (m 2H). Exanple 41

[ 00356] N- (2- (4-chl oro-2-fl uorephenyl am ne) - 3, 4-di fl uar ophenyl)

cycl opropanesul f onam de: 10 [00357] See exanmple I. I1INVR (300 MHz,

CDCl 3) 80.85-0.95 (m 211), 1.05-1.15 (in, 211), 2.2-2.4 (m 1H), 5.8 (s,

1H), 6.3 (t, 1H), 6.6-7.4 (m 5H); fez = 375 [M1]. Exanple 42

[ 00358] N- (3, 4-t hfl uoro-a- (4-1 odo- a-

mel hyl phenyl ammao) phenyDr ycl opr opanesul f onam de: 15 [ 00359] See exanpl

N NVMR (CDC13) 60.80-1.0 (in, 2H), 1.05-1.20 (m 2H), 1.55 (s, 3H), 2.
7.

(m 111) 5.6 (S (HHM) GAMQQMOB%?EI@N%!&ﬁuoro%o—ph;yl)ll3(-q 111) 7.3-
21-1), 7.5 (s, 1Hyg  lnk = 463

npl e 43
[ 003601N- ( 2- (4-tert-butyl -2 5/%,} “m"’qg%’“n'% 4§$)2'1‘1%% ?‘Fuor henyl )
cycl opr opanesul f ofaHi°d& Ca“dgs"%ﬁ‘ﬁgfé%%g%m n‘%o“‘im”i"ﬂ “’%80 MHz, CDClI3) 8
0.9-1.0 (m 211), (2@{9’8'%”’296““(%?{%@”@%”1 ioridedpPigml, 029%"’% Bs(in, IH, 5.8
(s, 111), 6.3 (Sdckwcﬁkimm‘ﬁﬂlﬁpt(ﬂsmsﬂkmnmwwﬁhwHOMM&O)MW%SS 7.4 (in, 211);
mz = 413 (M 1J. dxenpHeondROA] BOBGAL|widwsBed (Vi witerdlilid klensdop by | am no) - 3, 4. 10
dl t | uor ophenyl ) cysi GRmopaR Ggak. f10d1ai incdtyalbplopands g @3 -Bewoaxanpl e 1. 1HNWR
(300 MHz, CDCl3) @-adsols-iflofr 1)2J-&bydrolbe@ﬁd&ela&cénasmﬁ.llmmox&eémﬁ 5 (m 1H), 6.0
(s, HD 6,3 (dd, a]-&:}lmuﬁﬂ@a Smeddaded dhd 5t direifg of shom3oec o P howsd - 3-7- 4 (1N, 2H);
ink = 392 [le Eé%gp 1 ¢ reacti uctwas urified b C to provide off-white
[00364] 3- Chl or & r\f’% PTG &;‘?fﬁ"ﬂ PR zf"ﬁ.“f"r UOTS F
pbenyl ani no) pheny’i‘;g S 4817 8, rﬁ%(c Eﬁm 0.9
1.1 - 1.2 {m, 2H); 2.45 - 2.55 (m, 1H); 6.05 (s, 1H),644 554(m,1H),71(s,1H),
7.4-7.7 (4, 1H); 7.38 - 7.4 (dd, 1H); miz = 485 [M-1] .
Example 50
15 [00377] N-(3,4diffuoro-2-(4-fluoro-2-lodophenylamino)-6-ethoxyphenyl)
cyclopropane sulfonamide:
Step A: (2)-Difluoro-5-methoxy-6-pitro-phenyl}-{2-fluoro-4-iedo-phenyll-amine:
NO; ||

-5

[00378] A stirred solution of (2-fluoro—4-iedo-phenyl)-(2,3,5-trifluoro-6-nitro-

20  pbenyl)-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 mmel) 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 mixture 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%). miz=424
[M=H].

e l.
4-2.5
4 (m
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Page 16001230 WD 2009/ 129246PCT/ US2009/ 040538 [ 00365] See exanple 1. |11 NWR
(300 MHz, CDCl13): 5 7.39-7.26 (m 211), 7.25 (m 1H), 7. 18(dd J—9o&
17. 7 Hz, Hz, 1H),

6. 78 (br s, D20 exchangeable, 1H), 6.50 (t =

6.00 (br d%ﬁ&"”é%’ﬁangeabl e, J= 1.5 Hz, 1H), 3.63 (t, %CT“éSZE)”@‘%ﬁ% Hz,

2H), 3.29 (t, J=7.2 & 7.8 Hz, 2H), 2.26 (quintet, 211); mz = 445 [Mll
S5Exanpl e 46 [00366] N-( 3, 4-di fluoro-2-(2-chl oro-4-

trlfluoronethyl)phenyl am no) net hanesul fonam de: 9 0 CF3 [003671See exanpl e
. ill NWVR (300 MHz, CDC13): 67.65 (d, J=7.8 Hz, 1H), 7.33 ID (in, 2H),
7.19 (dd, J= 9.3 & 17.4 Hz, 1H), 6.90 (br s, 1)0 exchangeable, 111), 6.45
(66, J= 1.5 & 8.4 Hz, 1H), 6.39 (br s,1)20 exchangeable, 1H), 3.02 (s, 3H);
mz= 399 [M1]. Exanple 47

[ 0036813- Cbl oro-N- (3, 4-di fluoro-2-(2-chloro-4-trll luoronethyl)

phenyl am no) phenyl ) propane-| -sul fonam de: CINEC 0 CF2 15 1003691See exanpl e

. i1l NMR (300 MHz, (£DC13h0 60 3D etbendebdin.almmo (I N, 2H), 7.19
(dd,J= 9.0 & 17.4 Hz, , 0. , 6.50 (dd,J=
8.4 & 1.5 Hz, 1H), 6.37 (s, 1)2qA£xcé eble 3.62 ft, J= 6.0 H,
2H), 3.29 ft, J=7.5 & 7.8 Hz, 211 umtet 2H) ; n12—462[M1].
Exarrt8 [00370]3 Chl or o- N-(324 difl brono-4-trlfl uoronethyl)

phenyl ai ni no) pheayf | propane- 1- sul f onam de: 9 o0l1l 51003711Sce exanple |I. 111
NMR (300 MHz, CDGye 95%“ 8 %m@%n&%uuo]:'&})m-d?ﬂuoﬁ%n(e{h&y& y3(27ﬂu39 (dd, J=9.0

&
T e

6.23 (s, 020 exchan

Hz, 2H). 2.28 "(—“sgﬁ‘azt‘lﬁ"‘i s 42ded; TR T

10[ 003721Cycl opr o‘ﬂﬁﬂ%@iﬂ?ﬁﬁf&?‘%f"ﬂlfﬁ“‘ﬂ BPTYre 6"?"’6’“’2‘“{“?’1?1' uor o- 4- | odo-
phenyl ant | zi 0) - phespierderer afigie andSprespiragad to drpest-Tegregidugabigiped waspgkeninta:  NO2 [ 00373] A
stirred sol uti on EsPAckedfvhswahed with-witgy dtheFIPAcilapeewal Biedder gtiqm silbte®F Mol ) in dry 15
THF (100 m) undefthariptiha geAstalRfGonEGankemtho révide fiBkiteadnal(0.8r gapledt i ON of 1.0 M
l'ithi um hexa mat hashsydmsi:bBzi deank ue0,.SblVes) 3.7 &, stk INDS; 66 Ho.@37 M, 15.37

mol ) was added SJHE%M lmT.}y5§ 1%%*(&1@1? m xture was kept stirring at -78C for

anot her hour and ergte A8t haShdE I gm LI oNenzens s added. The
reaction m xture ovve owWn enperature E stiffing
continued for an 16 hours. Et hyI acet ate (200 m) was added 20 to the
reaction m xture and was washed w tH er. Oganic layer was dried over
sodium sul fate and further purlgbgd y 3 umm chr omat ogr aphy to provide
yellow solid (3.75 gm vyield: 5 410.9. Iff NWR (DVBO, 300 MHz):
6.85 (t, 1H); 7.38 (d, 1H); 7.62 (i |78 (s, 111). Step B
3.4.6-Trifluoro-N2-(2-Fl uoro-4-iodo- henvl) benzene-1, 2-di am ne:

15 [00380] To the stirred solution of 5,6-diflucro-N1-(4-fluoro-2-jodophenyl)-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. (0.08% gm); m/z =419 [M-1] .

20 Step D/F; N- i ~-{4- 2-ipdophenylarnino)-6-
methoxyphenyl evelopropanesulfonamide:
D,“si

=5k
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NH2 H F 1003741To the stirred sol ution of
(2-fluoro-4-iodo-phenyl)-(2,3,5-trifluoro-6-nitro- phenyl)-amne 3 (5.2 gm
12.62 mmol ) in EtOH (200 m), ammonium chloride (10.12 gm 5 189.3 mmmol)
and iron pYRGEP12HRA6 57 gm 189.3 mmol) was added. Thi s&é&@?‘?“&’ﬂ"“ﬁ?sxture was
kept stirring at reflux for 16 hours. Reaction m xture was allowed to cool
and was filtered over celite and concentrated to dryness. The residue

obt ai ned was taken into Et 0Ac and was washed with water. The EtOAc | ayer
was dried over sodiumsulfate and further purified by crystallization from
Et 011 to provide off-white solid (3.2 gm yield: 66.39%. 10 MH.: 381.1.
1111 NWMR (DMBSO, 300 MHz): 5.0 (s, 2H); 6.2 (t, 1H),; 7,2 - 7.3 On, 210; 7.45
(s, 1H); 7.5 (d, IH. Step C

4.6.7-Trifluoro-I-n-Fluoro4-iodo-phenyl)-1. 3. -di hydrobenzoi m dazol e- 2-

one: 15[ 00375] To the sti rred sol ution of
%Euczyrc?-pgﬂuoioa di am ne 3 (0 285

346tr|fluoro Iur
gm 0.74 mol) on‘gﬁcyfp EYM{)%A azole (0.125 gin, 0.75

mol ) was added “’FPPP?“” “l"’('f')‘r'i Aspidppol 2GR e ﬁgg nom t enper at ur e
for 16 hours wherf!BhB#UEPeHT R orAiCeH 2 E?E}t"’“f'FﬁE“Wh’PF@ %Y was filtered
and used further mwioh moeitied dawy. (3 o) foflaweddey sddien of (xDlorPragemifonyliclgdridy: 65, 85%) . rez =
407 [M11. 20Ste poe.@i &, 0.2056d)0Ths @6 e tile 6 ReptGtingyg it Blom temperature for 16

(3.4, 6-trifl uor 0-sdu cdmeduketbDib Qynéss dnOGkOmke AEHIVAC AThENOHR hvns@EAWiR) - ami de: Page
163 of 230 WO 20Q9/ 22ARRG Tkl mrBRLAM 238 M0 4HA stirred sol ution of
4,6, 7-trilluoro- J(c:jm;yys&%é&%m 9{2@ m@y grhe]iyl}?’l—meﬂmqff ydrobenzi m dazol - 2- one

(02,000 041 o R Rghos! 20 L0, 7o

and a sol uti on of
m) fol l owed by a’ﬁwﬂaa%%ﬂmwtf?%a%fﬂaﬁ@gfm%ﬂ ‘“&ﬁﬂmalrtffa@“’%o 050 m, 0.49
mol ). This 5 reakeridnvirpuwificd praPipisrawdpmodiciid AEnaMH doh N-Eiper at ure for 16
hours, concent r at4t HIMREITLSY M. 88a%s raRBN.05 -niSdn. B0 2.5 Bhe Et 0Ac was
washed wi t h wat erif); 89 ¢, &; 60 ¢aH); soais w2 BUlsfatw; and.sgoneemis4st ed to dryness.
The residue obtaigef 1- cycl opropanesul fonyl-4,5, 7-trifluoro-3- (2-

fl uoro-4-iodo-pghenyly. di hydr o- benzi m dazol -2-onc 5 was taken into

di oxane (2 m) arl@ %]o E{’?“‘“H‘E'dl}?‘?d'“‘g'* o)ﬂ:'_“_vyaﬂo_ dmlgognd kept stirring
BYY

at room 50C for ated 1 nconp action, the product
was purified by HS 83"?'?5’“’ de of f- whlte solid (4.4 ng) 14+11+;
484.7,486.7. 1H NI\/R(CDC13 300 09 1.1 - 2H); 1.1- 12(rn, 211);
2.45 -2.55 (m 1H); 6.05 (s, 1H);© 6F54 (m 1W 7.1 (s, 111); 7.4 -
7.7 (d, 1H); 7.38- 7.44 (dd, 1H)V'°° EMll Exanple 50 15
1003771N- (3, 4-di ffuoro-2-(4-fluoro- od nyI am no) - 6- et hor ypbenyl )

cycl opropane sul fonam de: Step A

(21-Di fl uoro-5- ma% ho V-6-0itr uom 4- |odo phenvE- am ne: NO2F

6- 0
Nbo [003781A Stlf D%Sa SO|IU ﬂ]utBFI}Sdeﬂuom 1(4ﬂu0m210dophenyl)
(2-f1 uor o- 4- i ofo-HHiEHPERe (iening0- 150 5 94 sraLigt i 6DIFA A3ERy 1) - ani ne (1. 23
gm 3 nmmol) in driy ppiapd nfetigespfody] leridesras added soply s wiion mighwt weeketto - 78C and a
sol ution of 25% Ny rdod teGratirt for 10ho3s, THTOdipatedaSmetictetionslbr@wiy . React i on
m xture was al | owaéngh@eddi@toRRodus Wefd B3k R Bk cBdn thixRre 33 Gasiiel dith Wil CcoNt i nued for
another 16 hours. o,g;;&e@yarmmgdmmmh@Lc&uﬁaaw&mp@cm acetate (100
nil) was added,t q,m;ﬁnﬁ,somcm ,xrnmns dj{ f%m% Golled h vater. O ganic

| ayer was dried over 9@51” u 5 by col umm
chr omat ogr aphy to | ovﬁgge 5ye X 390(5 Hél dse(s’ 6% . nth = 424

[Nl:ll) Page 164 cff"‘- GEJ,,]H) 72(5,11']) 28 (d, 11'19735 d, 1H);, mz=
5,6-D fl uom N1( 4- Wﬂhoro 2- |odonhenv11 1- met hoxvbenzene- 1. 2-di am ne: NH2F
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[00379] To the stirred solution of

(2, 3-difluoro-5-nethoxy-6-nitro-phenyl)-(2-fluoro- 4-iodo-phenyl)-am ne
(0.57 gm 1.34 ronol) in EACH (20 m ), anmoniumchloride (1.18 5 n, 20.16
mol ) and WP3MHWPRRHer (1.15 gm 21.44 nmmol) was added. ?ﬂ*§‘W3$@F§

m xture was kept stirring at reflux for 16 hours. Reaction m xture was

all owed to cool and was filtered over celite and concentrated to dryness
The residue obtained was taken into Et0OAc and was washed with water. The

Et OAc | ayer was dried over sodiumsulfate and further purified by
crystallization fromEtOH to provide off-white solid (0.47 gm yield: 10

90.3% . MH+: 393.2. Ili NWR (DWSO, 300 MHz): 3.76 (s, 311); 6.1 (t, 111);
6.8 - 7.0 (m 1H,; 7.2 (d, 111); 7.35 (s, 1H); 7.42 (d, 111). Step C
6. 7-Di fl uoro-1-(4-fluoro-2-iodophenvll-4-net hoxv4H benzol filim dazol 213H1-0
ne: 15[ 00380] To the stirred solution of

5,6-di fluoro-N1-(4-fluo -24odopheny1) 3- net hoxybenzene-1, 2-di am ne (0.17
gin, 0.43 mmol) in di i ol 0.085 gm 0.53
mol ) was added. s régélg’fhﬁqﬁ"’%ﬁ'?@?'h‘i"%“"%?°s'l‘<'é"'°t“'§'E] g%lﬁr'i'gﬁé{ nom t enper at ur e
for 16 hours mheﬁ‘“ﬁ?b’ﬁﬂ&@’f”“’b‘n‘"é’&’rpbﬁ“%“a’f“@ﬂ out . The V\:hl te solid was filtered
and used further w t $teput 1-4lyycvolaprpns g 6-fi gg-1a 1 419 [ M11.
20Step D F: NafSAm@Aﬂmllﬂi&Um&WthenvayCl oprormesul fonam de: 0 "0 Me-0

Page 165 of 230 WD 2009/129246 )S2009/ 040538 1003811A stirred sol ution

of 1-(cycl opropyl s-ul fonyl)-4, uon3- 3- (2 fl uoro-4-

i odophenyl) - 7- net hoxy- 11- 1- benzo| §) df zoI 2(3H)-one (0.89 gm 037 rrunol)
indry THA (4 m) under nitrogen to -78C and a solution of 1.0 M
LiHVDS (0.17 m, 0.17 nmol) was add (2 M) followed by addition

of cycl opropanesul fonyl chloride 5 ( 021 m 0 21 mml) Thi s reaction

m xture was kept rr| S, concentrated to
dryness and was t[@&en |%g°°'%l'§ 'ﬁ #ﬂ%ﬁtgiﬁﬁ ﬁ \/% 1‘1’”°&Y?°LH %FI wat er, dried
ova. sodi um sul f AFEEHCSSEERER AR rEEp E"‘“"?‘“ "é“’“?é ting 1-

(cycl opr opyl sul f difitepogectsH NYR QDG PYMED 634 kG 1 3845 B ity 1) - 7- met hoxy- 1H
benzo[ d] i m daz®@l -6Z§ @11H). 5-¢rie 1RePS6 . ARESH6 ity 5. HilGEDAES (E ADHA mand to this 1.0 N
NaOH (0.5nml) to WaBO-sz(dnenh-and kept stirring at room50C for 16 hours. TLC

i ndi cated inconpl et esgrAgh 1 guefvorvar@-fifpkoial f i ed by HPLC to provide
off-white solid (;QesReniith "1 G e Louihdds: 497.3. 11-1 NMR (CDC1l3, 300
MHz): 0.85 -0.95 (m 2H) 105- 15 (m 2H); 2.4 - 2.5 (m 1H; 3.9 (s,

3H); 6.1 (s, 1H); 6.4 - N 3(m 1H); 7.35 -7.4 (dd, IH; nth =
497 [M11. 15Exanpl e 51 [0038 B T on,le aci d
(3, 4-df fl uor o- 2- (2-f | uor o- 4-i odo- phe/¥ 4- met hoxy- pheny1) - am de;

[ 00383] A stirred solution of 5,6-difl o- 4 fl uoro-2-iodophenyl)-3- 20
nmet hoxybenzene- 1, 2-di am ne (0.150 gm 9. indry CH2C12 (4 m), TEA
(.264 M, 1.9 mmol) and net hanesul f ony¥ chI ori de was added slowy. This
reacti on m xt urse Wl ke ptalgicbrdpdagulBiic sdidifn- tifbapre-alota-eddbmyl 16 hours, TLC

i ndi cat ed i nconpl&i- pheR@GhiddNo B4, 0N Gl hd¥-nRiidiophdig NvBt-@b B4, t WO products
were observed. The: ke@Ghsd@bvedlofiEE S sl RS e dMatdd MRt er, organi c | ayer
was dried over sqdlum sithfalEo BN SORE ; ﬁma&qmmmg ¥0gsg, the product was

25 rified b colrmchr 0 ro s found to be the
beted Sund™ %mkﬂ%‘&ﬁ&% ft’g“i‘l‘\lﬂ}ﬁp ’t‘fi%f"}a"‘g\goo le|z) 3.9 (s,

expect ed corrpoun 6 H g

3W 6.05 (s, 1#); “’“B’ "E“‘(M Ogeng-gqnoenipgtesl undegredgoed pressre. T?‘ﬁf“li epaspafed (g 1H): 7. 28
(d, IH; 7.35 - pvqsﬂ(cﬁel e]:ﬂq)atugptﬂ?!]:mnts Bicd e e sztmnthe tltled product (0.89 g,

[ 00384] 1( 2, 3- Dt hyd e XH/NNS (GRS PENEE): HT0 Gihan bSU10i Bl b, 7a0(d 1=838

[ 354, 6-trill uor o-;d=2s {s| 1HDS.90 ¢ AR DG @ 113, Ay @O o e nyd (kard de: Step A
1- Al l yl -cycl ooronanesul fonic acid [I A

6-trifluoro-242-fluoro-4-iodophenvl am no)ohenvil -am dc: [00385] Accor di ng
to the general procedure B, 1-allylteytt8propanesul fonyl chloride was
reacted with 3,5,6-trifluoro-N42-fl uoro4-i odophenyabenzene-1,2-di amne to
obtain the title product. ill NWR (CDCL13, 300 MHz): 57.41 (dd, 1H), 7.38

(dd, 111), 7.09 (s, 1H),




106.78 (m 111), 6.49 (m 111), 5.96 (s, 111), 5.86 (to, IIl), 5.18 (d,
211), 2.76 (d, 211), 1.23 (m 2H), 0.872 (m 2H). Step B: 142

3-Di hydroxvnropv1ll-N-(3.4,6-trifluoro-242-fl uoro-4-

j odonbenvI¥R2BI13R¢nvI i cvel onr ouane- 1- sul fonami de:  HOPSTES2A00/R§0538
1510038611- Al | yl -cycl opr opanesul fonic acid
[3,4,6-trifluoro-2-(2-fluoro-4-iodo-phenyl am no)- phenyl]-am de (110 ng,
0.21 nmmol ) and 4-net hybnor pholine N-oxide (24.6 ng, 0.21 mmol) was
dissolved in THF (8 nL). GCsmiumtetroxide was added at room tenperature
(0.021 mmol, 0.153 M, 4% in H20) and the reaction m xture was stirred at
roomtenperature for 16 hours. EtOAc was added, the organic phase was
washed with 20 water, dried (MpSO4) and concentrated under reduced
pressure. The residue was purified ova silica gel chromatography (el uants:
Et OAc/ MeOH) to obtain the titled product (0.89 g, 75%. IH NWR (CDCl 3, 300

MHz) : 67.39 (dd, 5 (d, 111), 7.28 (s,
110, 6.97 (s 1H)3J”‘ ‘%%‘(:’P 513?“%? & J’% i:& 'T ‘°"]&“‘i§‘§%Hg111) 3.66 (dd,

| = 3.7 & 11.4 HB Ao 1D fmy 13°(m2H)6’ m&lﬂi “25 2.50(dd, | =
10.0 & 16.1 Hz, 111)Examolegs (m 1H) 1.46 (in, 111), 1. 28 (m 1H), 1.20 (m
211), 0.92 (m 21871 ni |(QH-&3-BEGrofyieryD-N-(R 6 amifigre2-@Juoro-4-

[ 00387] (S) - I - (2, edslinkiyishii)pyepyney@ypiopanbispiBnathide- t ri f | uor o- 2- (2-f | oor o- 4-

i odophenyl am no) phenyl ) cycl opr op@n -] - sul fonam de: HOOH o' NH [ 00388] The
pure S isonmer was obtained by ; PLC separation of the racem e m xture
(exarrple 52) . NMR (CDC13, 300 M—|z) dd: J = 1.5 & 10.6 Has 1H), 7.29
(d, J 8.8 Hz, 111), 7.28 (s, 1H) 6.76 (m 111), 649(m
1H),4.13(m 10|H),3.66(dd J stIH) 3.53 (dd, J 6.7 &
11.2 Hz, Hi), 2.50(dd,1 = 10.0 & 16. 1 11 ) V1.6 (mlli), 1.46(m 111),
1.28(m 1H), 1.20 (m 210, 0.92 (m 2 ; mz 559 [M1]. Exanple 54

[00389] (R)-1-(2, SWéﬁﬁlhydrTb?Wﬁ’@WI’ysﬂ Y‘#‘”BHPLLPM&I'BEPBP‘"QEM‘Q f1 uoro- 4-

| odophenyl am no) pieurfidgoply 7). GOIMGDEDE0sNTE: b HI&MIT dbs & B6HAHDO TNH 1003901The
pure R isomer was..o@trakseechnyy.2sedin, ad7 (b, €63 payr @b o, ef3 th,he racemic m xture
(7€>2<8WF11€ ?2)-SJogi}HJ‘;NSLd&@DQﬂ%u4&@1{)"&%@1&7/&332@@),2sb(dcrjél'gS?gL (10 61||:|)|Z 6131129
. , = 1 2 92:'(,[5!)21,{) y — m ,

(n. 1H). 4.13 OM20 %)'6%”“{’2 (210, el ior 06, 4 00 ‘BT 153 (dd, 16,7 &
11.2 Hz, IH), 2.50( 100&161Hz 1H), 16(m111) 1.46(m Ili),
1.28(m II|) 120@% 0.92 (m 2 ms 559 [Mif. &anmok 55

[ 00391] N-(3,4-d|f[1‘° k o- 2‘*)(*991"1'1{?&1*&“3101 H'@‘ﬂ??‘&rﬂ“ﬁb‘)‘phenyl) 1- (2, 3-

di hydr oxypr epy1s) dsfesherplrritsipbrerhiv-lonadping ritppaghide: Step A

1-All vl -N-3.4-difluoro-2-(2-fl uorgm-4; i odor t henvl am no) - 6- 5

met hoxypheavBcvel opr onane- 1- sk.f & e: [00392] According to the gener al

procedure B, 1-allyl-cycl opropanesul f(p oride was reacted 'vith
5, 6-di fl uoro-N1-(2.-ffuoro-4-iodoph hoxybenzene- 1, 2- di am ne

[00390] The pure R isomer was obtained by chiral HPL.C separation of the racemic
mixture (example 52). 'H NMR (CDCly, 300 MHz): § 7.39 (dd, J = 1.5 & 10.6 Hz, 1H),
7.29 (d, J = 8.8 Hz, 1H), 7.28 {5, 1H), 6.97 (s, 1H), 6.76 (m, 1H), 6.49 (m, 1H), 4.13 (m,

20 1H),3.66 (dd, 3 =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); mfz =
559 [M-17".
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to obtain the title product. ill NWVR (CDC13, 300 MHz): 67.417 (dd, 1H),

7.309(s, Il1), jo7.25 (m 111), 6.89 (n, 11-1), 6.52(m 1H), 6.427 (m
111) 6.03 I11), 5.668 (m 1H), 5.11 (t, 1H), 3.9 (s, 3H . 2 75 (d,
1.21 ‘(412}12002@2%)‘6 0.767 (in, 211). Step B: S i

N40 4-clifluoro-242-fluoro-4-i odovhenvl am tio)phenyll-142, 3-

di hvdr oxYaronvl) evel ooromme-|-sul fonam de: HOOH O

15[ 00393] 1- Al I yl - N- (3, 4-di fl uor o-2- (2-fl uoro-4-i odophenyl am no) - 6- net hoxyph
enyl) cycl opropane-|-sul fonam de (97 ng, 0.18 mmol) and 4- net hyl nor phol i ne
N-oxide (21 ng, 0.18 mmol) were dissolved in THF (8 nL) Gsm umtetroxide
was added at roomtenperature (0.018 mmol, 0.13 m, 4% in H20) and the
reaction mxture was stirred at roomtenperature for 16 hours. EtO0Ac was
added, the organic phase was washed with 20 water, dried (MgSO4) and
concentrated under reduced pressum The residue was purified over silica gel
chromat ogr aphy (el uapts: .H OAc/ MeOH) to obtain the titled product (0.80 g,

78% . 111 NMVR (09%93’%%*23%}"%&3&9%%@% Zl&ﬁ%ﬁo 3 Hz, 1H), 7.26 (m

1H), 7.14 (s, 1H), 6.43 (m
1H), 4.06 (m 111")‘“*9“8‘9"\”%“1”%""‘“35““6?}"( ad, J = 3.7 & 11. 1 He, 1H), 3.49
(dd, 3 = 6.4 & 11.1 $pA: LAMN: heglemigcy6-] Hz, 1H), 1.77 (dd, J =

1.9 & 16.0 Hz, 3
2H); nil z= 571 [M1]. EXarmIe 56
1003941(S)-N- (3, 4-difluoro-2-( [o 4- |odophenyl am no) - 6- met hoxyphenyl ) -
1- S (2, 3-Waydr oxypropyl)cycl opr H1-}‘Jsul f onam de: HOLYOFNH H MOO

[ 00395] The pure S isonmer was obtalhn 7 al HPLC separation of the
racem c mxture (exarrple 55). il NVRAG F~;300 MHz): 67.38 (dd, J = 1.7
& 10.3 Hz, IH), 7.26 (m 111), 7.14 (s, 1H), 6.87 (s, 111), 6.53 (dd, J =
6.8 & 11.4 Hz, 1|‘|Bo39216 4 3 olohing td elghneraySecdle BG.- aﬁyr@mmmnﬁehgsde(s 3, 3.63
(dd. 9 =37 & 1L e o lecumnsd® d ki Aoy , 2.3 (dd. J =
9.7 & 16.1 Hz, 1":de °““b"<“g'é§ lgwﬁjﬁﬁﬁ%_pu?&“[#i%% @37 (m IH), 1.25

em@d® (M 1H) 1.21 (m 211), 0.86 (in,

(m 111), 1. 21 n_} ( anpl e 57

[ 00396] (R) - N- ('8, 4725{ YRy 6% 38 ﬁz(f"l 70 4G SR HbTY 8- ncdsoxyphenyl) -
1- 1S (2, 3411hydr'&hpe %W&@»@Fblﬁr‘@p%@”ﬂ“sﬂﬂfonarol de: r7H 0 101' NH MeO
1003971The pure R i s8mh Nyjetslifloyt2:2-#y odpoheryfjuring PY23- separ ati on of the
racem c m xture (dchmuke probane-IMNFRha 300 MHz): 67.38 (dd, J 1.7 &
10.3 Hz, 1H), 7.26 (m 111) 7 14 g6 111) 6.87 (s, 111), 6.53 (dd, J = 6.8
& 11.4 Hz, 111), 6.43 (in, 1Hp{o\)\2

-3,

15 [00393] 1-Allyl-N-(3,4-difluoro-2~(2-flucro-4-iodophenylamino)-6-methoxyphenyl)
cyclopropane-l-sulfonamide (97 mg, 0.18 mmol) and 4-methylmorpholine N-oxide (21 mg,
0.18 mmol) were dissolved in THF (8 mL). Osmium tetroxide was added at room
temperature (0.018 mmol, 0.13 mL, 4% in H.0) and the reaction mixture was stirred at
room temperature for 16 hours. EtOAc was added, the organic phase wes weshed with

20  water, dried (MgSO,) and concentrated under reduced pressure. The residue was purified
over silica gel c}ﬁomatography (eluants: EtQAc/ MeOH) to obtain the titled product (0.80 g,
78 %). "H NMR (CDCls, 300 MHz): § 7.38 (dd, J = 1.7 & 103 Hz,1H), 7.26 (ro, 1H), 7.14
(s, 1H), 6.87 (s, 1H), 6.53 (dd, J = 6.8 & 11.4 Hz, 1H), 6.43 (m, 1H), 4.06 (m, 1H), 3.89 (s,
3H),3.63(dd, ] =3.7& 11.1 Hz, 1H), 3.49 (dd, )= 64 & 11.1 Hz, 1H), 2.3 (dd, =57 &
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20 4.06 (m 1H), 3.89 (s, 3H), 3.63 (dd, J =3.7 & 11.1 Hz, 111), 3.49 (dd,
J=6.48&11.1 H, 1H), 2.3 (dd, J = 9.7 & 16.1 Hz, 111), 1.77 (dd, J = 1.9
& 16.0 Hz, 111), 1.37 (m 111), 1.25 (m 1H), 1.21 (n, 2H), 0.86 (m 2H);

mz = 571 VRREP12928amm| e 58 PCT/US2009/040538
10039811- ( 2- hydrosyethyl )-N-(3,4,6-trlfluoro-2-(2-fluoro-4-
| odophenyl am no) phenyl ) cycl opr opane-1-sul f onam de: Step A

TBS-protected 1-(2-hydroxvethyl)-N-(3.4.6-trifltuno-24.2-fl uoro-4-

i odophenvl am nol nhenyl) cycl oprooane-1 -sul fonam de: OIBS alLte.,0 delj-NH
1003991According to the general procedure B, the sulfonyl chloride prepared
in step C of exanple 16 was reacted with

5, 6-di fl uoro- N1- ( 2-fl uor o-4-i odophenyl)-3- fluorobenzene-1,2- diamne to
obtain the title product Yield: 13% 11-1-NWR (300 MHz, CDC13): 8 = 7.51
(s, 1H, br), 7.37-7.35 (d, 1H), 7.27-7.25 (d, 111), 6. 94 (s, 1H, br), 6.78-

1311020 (i 21" a%#@“%&?w0%%1333%%}5@% A 08 (s, 6. iz

= 643 [ M 1]

1 (2- hvdroxvet hvl | - I\W@m‘#ﬁé t Hi | uot 0- 2-12-f 1 uor o- 4-i odort henyl am nol phenyl )
evel ooronme- 1 - supBBham Ee-G,Ckluis 22004 GOt Eprplaping tadieyeheryd--i N step E,
exanpl e 16. Yi al dz3-dikoeypripiheictopivizn1300naiz:, CDCL3): 8 = 7.51 (s, 11-1, br),
7.37-7.35 (d, 111), 7.27-7.25 (d,oHl b 6.94 (s, 1H, br), 6.78-6.68 (m
111), 6.46-6.44 (m 111), 190m3,8’aﬁ 211), 2.12-2.10 (1, 211), 1.31-1.28

(m 211), 0.91-0.89 (m 2H); nilz = H{M+ 1A. Exanpl e 59
[ 00401] N- (3, 4-df fl uor o- 2- (2- f | uor aMe?: | anmhi 0) - 6- net hoxyphenyO0- 1- ( 2-
hydr oryet hyl ) eyel opr opane- 1- sul f onam Step A. TBS-protected

N (3. 4-di f | uor o- 242-f | uor o- 4- i odonhenv[ afi no.)-6- 5

nmet hoxvphenvl11- 142 droxvct hvl)circl onronane-1-sul fonam de: OIBS

[ 004021Accor di ng {’0695{ %Pr‘l‘éFﬁclmﬁ’fsc?@@'ﬁ{ﬂ’éh"ﬁm?ﬁeéméﬂf%lﬁgfmﬁhl oride prepared
in step C of exarfﬁ*"é“(%“ S H IR (CRE 0 MpD): 8738 (04, 1= 17 & 103 Hz,LHD,

516- di f | uor 0- NL- (725 frh, L4 G LH.G 8P HESYAGE 136t ey BeGB @nED, 1, 2- di ani ne t o
obtain the title 436edunB.ss (Ysm3ds (d3A% &i11.1 HzNW, }R9 (i@ 00621 HLDC1 3) :

106=7. 40- 7. 34 ( ddum), 14Qq, = 23161 D11, Mv7 (b L )9 & G008, 1605137 daHen, DEs) , 6. 57-6. 49 (dd,
111), 6.48-6.39 ((g,m)likzk)(m 2}?3 onéﬂgmnﬁml,,Z 15-2.05 (t, 211), 1.30-1.20
(m 211), 0.95-0.8 éﬂ 5 (s, 611) Ink = 655 [M11. Step B: N
34S i 2t 20, 932hayy

hvdr oxvet hvl | cycl® anc aneﬁk@g‘"h“""zgzm“ “""&?"e?gm’f’ﬁﬁmgm Yorocedure as in
step E, exanpl 1W@W°PY&W/5°P‘1‘*‘1T°W(300 MHz, CDCl3): 8 = 7.40-7.34

(dd, LH), 7.23-7.21 (m 11), 62%3(& o111, br), 6.57-6.49 (dd, 1H),

6.48-6.39 (m 1H), 3.9-3.7 (40 15-2.05 (t, 2H), 1.30-1.20 (m 2H),
0.95-0.80 (m 213); Sr= 541 [ M 1] & 60

[ 00404] N- (3, 4-di | | uor 0442-f1 uor o- Af‘"l e nti no) - 6- met hoxypheny1) - 1- ( 3-
hydr oxy- 2- (hydr oxynet hyfi propyl)cycl o & sgul fonam de: Step A
Di met hvl 242-bronoal | vl i mal onat e: £

[60397] The pure R isomer was obtained by chiral HFLC separation of the racemic
mixture (example 55). 'H NMR (CDCls, 300 MHz): § 7.38 (dd, J = 1.7 & 10.3 Hz,1H),
7.26 (m, 1H), 7.14 (s, 1H), 6.87 (s, 1H), 6.53 (dd, J = 6.8 & 11.4 Hz, 1H), 6.43 (m, 1H),

20 4.06 (m, 1H), 3.89 (5, 3H), 3.63 (dd, J=3.7 & 11.1 Hz, 1H), 349 (dd, J = 6.4 & 11.1 Hz,
1H), 2.3 (dd, J=19.7 & 16.1 Hz, 1H), 1.77 (dd, T = 1.9 & 16.0 Hz, 1H), 1.37 (m, 1H), 1.25
{m, 1H), 1.21 (m, 2H), 0.86 (m, 2H); m/z = 571 [M-1] .
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00 5 [ 00405] To a suspension of sodium hydride (5.0 g, 125 mmol) in
HWPA (50 nl, distilled fromcal cium hydride) was added a sol ution of
di met hyl rnal caate éll 7 m, 100 mmol) in HWA (5 m) at OC under argon.
The mi xt urWORRY/IER4¢ ed to 50C and stirred 1 hour. Fol | BETAGOKIOHe
solution was again cooled to OC, and a solution of 2,3- 10 di bronopropene
(12.2 mM, 100 mmol) in HWA (5 m) was added to the reaction m xture. Next,
the solution was warned to 40C and stirred for | hour. The reaction mxture
was quenched with ag. HO (10% 88 rol) and extracted with ether (3 x 45
mL). The organic fractions were collected, dried over MySO-4, and the
sol vent was renoved in vacuo. The crude oil was purified via silica gel
chromat ography (eluants: chlorofornf hexane) to obtain IS the titled product
as a colorless oil (16.3 g 6599. 'H NWR (300 MHz, CDC13) 65.70 (d, 1.8 Hz,
111), 5.48 (d,J = 8 Hz, 1H), 3.63 (t, J = 7.5 Hz, 111), 3.76(s, 611),
3.04 (d, J Hz, 2 H). B: 2-amarTh'itne-1.3-dio : OH OH Br 20
[00406]L|th|umalum dride (1.9 7.65 mol) was slurried in
anhydr ous di et hyll""égtsher BRIy H&‘&%&“‘é’ﬁ’?é}“’%c in athy icelacetone
bath. A solution ‘ES‘PW“P&'&“"H?PB‘HWG{“°P'PW1§‘E“§‘;&“‘A° (0 639 g, 16.84 mmol) in dry
ether (26 m) was “é‘-‘ - 2fefumdt e was added, the
sol uti on was alsl cumsHenigmintnplea) nrivrobageisaifoaids: © and stirring was conti nued for
3 hours. The reaction was quenchedombéh brine (50 m), extracted 25 with
ethyl acetate (3 x 25 m) and dried over MgS 04. The sol vent was renoved in
vacua to give the desired produ (b.3 g, 86% which was used for the next
1-NVR (300 MHz, Orb) 35.66 (d, J =

step without further purificatiog?nul-
N3.86 (m 2 FI), 3.73 (m 2 H), 2.51
5(m 1 H. Step C D -tert-b
B

1.21k, 1 H), 5.48 (d, J= 1.5 Hz, Al
(d, J =7.5 Hz, 2 H, 2.40 (br s,2

MSA511yj 2r t ed 2- -ane-1.3-diok TB 15 [004071The product from step
B (2.8 g, 14.20 mml) was di ssol vedfin anhydrous THP (140 ml). Anhydrous
pyridine (2.5 m ,1003%1 24 Awagingto tiwaxencral chokedire B.alA chifinyi ehlof® bretbrkddnstemas cool ed to OC.
tert - Butyl di met hyd & ixhapletaved sbaadait(5A-RuoriNg-(Bthorkodoghtaia)s) Was added drornvi se,
and upon conpl et i R&sbenkdkel 2f BAGE th Bhin SOk vIdRS 3 BRlneddom35C. Af ter
stirring for 6,daygy, atJ}e_u(gela 59n3y@$mq,l&en§5naeq{)%4t(p Hl,g)oﬂm brine, extracted
with ethyl acetatg H?n 339 Zeﬂzﬁ}ée{? he conbi ned

organi ¢ phases were rate L& té p nau t (5.5 9 91% as
a yellow oi |l whi il \()ﬁé’“ Ep& ﬁ*ﬁﬂ)t"r?é ﬁ‘@x’f’“ i t hout furt her purification.
"FI -NVR (300 MHz, CDEIi : M- loprep-lp-uoro-friodqphenvigmivgly (, J = 1.2 Hz,
1H), 3.55 (d, J= cvdl e-1. QI -d,J—6.9Hz,2H) 197(m1H)085
(s, 18 H, 0.02 (s, 9 15Step D: DiaHert - butvl di met hyl silvl protected

2- (11- brmocycl oProDvl I net hvil pr ne-1, 3-di ol : 1004081A reaction flask was

charged wi th anhydrous CH2d 2 ( ) and diethyl zinc (1.0 Min hexanes,
4.65 m, 4.65 mol) at 0C. Trifl CFaCId (0.358 m, 4.65 20 mml) was
added dropwi se and the sol ution to stir for 20 m nutes.

Df i odonet hane (0.375 m, 4.65 nmol s added and the sol ution was
stirred for another 20 m nutes. Fi n he! product fromstep C (0.492 g,

1.16 rrunol) wHs added and the sol uf| |on was al |l owed to warmto anbient
tenperature, stirlfH8y f oymersefisariss Fpanned SildgPrmds™Mii@hched with

sat urat ed aqueousMIRPCY: & =TIiel, 1y T-35-73e0 e Far-1.15(d B eek (allobrt he 25 aqueous
phase was ext r actéazes.g8ich, hmoiab-0440f, o mog-8ss yizupndlip-2.10({ven, canbs @ed or gani ¢ phases
2H), 0.91-0.89 (m, 2H); m& = 529 [M-1] .
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were washed with brine (10 m ), dried over My804, and the volatiles were

renmoved I n vacuo. Thy resulting crude was purified via silica gel

chr omat ograg é@éel uants: chlorof onn/ hexanes) to provide the product as a
\(J 2

clear oil 2946 64% . ill-NWVR (300 MHz, CDC13) 83PEB/USH09/84058384 4 11),
2.08 (m 1 H, 1.64 (d, .1=6.9, 2 H), 113(|n 2 H, 0.88 (s, 18 H, 0.81
(m 2 H, 0.04 (s, 9 H. Step E: Di-tert-butvldinethylsilvl protected

143- hydr oxv-2- flivdroxvnet hyl Thr oovfl evel opropane-1-sul fonvl chloride: 9
TBSO 0 5TBSO [ 004091The product fromstep D (0.507g. 1.16 =el) was
di ssolved in anhydrous ether (6 m) and the reaction solution was cooled to
-78C. Following this, tert-butyllithium (1.7 Min pentane, 1.50 m, 2.55
nmol ) was added dropwi se over 5 minutes. After stirring for 0.5 hours, the
l'ithiated product was transferred via conme to a stirred solution of 10
sulfinyl chloride (0206 m, 2.55 mol) in dry ether (6 m) at -78C. Once
the transfer is corrpl;etgsgthe solution was allowed to warnmth norn
tenperature, the so ol Vet —was vaporated and the resulting white solid was
slurried in dry HE®Uhes NGhfiloeGugy \Aié"é""i“fﬂ’?‘@’d‘i}&f“é‘??'p?“f“i')gé”r'ed t hr ough
celite, and all M#W*W%‘W‘lﬁmﬁ in vacuo. The resulting cnide
product (0.376 g, 718¢pAaERSD m-26{2-fp gdepherivbmimhét was used in the
foll owi ng 15 stsepnenbxiphaimti-f-iybrifas ipfné-Calfohsde: 111- NVR (300 MHz, CDC13)
83.60 (m 411). 2.16 (m 1 H), 2 anrésd 2 H, 0.88 (s, 18 H, 0.04 (s, 9
Step F: Di-tert-butvldingthvlsilvl protected N43
4- dlfluoro 24241uor o- 4-
i odoobenvl am nol - 6- et hoxvnhestvlggms hygr oxv- 24hvdr oxviet hyl | propyl |

cycl opronane-| -sul fonam de: 20 .o
10041015, 6-cl 5t uor o- N1- ( 241uor 0-4 @- y1) - 3- net hoxybenzei se-112-di am ne
(8.8 ng, 0.022 mmol ) was di ssol ved fh &nhydrious pyridine (0.5 nm) under an

argon at nosphere. The product fromsdtep E (20.5 ng, 0.045 mmol), dissol ved
in dry pyridine (I@4@] rmlAcgordingesthepehere ghodedore B/l sutf@d eorid pretdedisskep and t he m xture
was heated at 80(3:«#&@315vhﬁu.&awxmﬁh&ﬂmlm@;mnm&aoﬂmmdmyn vacuo and the

resul ting crude Wagepys. hirﬁn@gob‘{aln@xeﬁie hae® YER!37% N QR AR RBM,):( €l uenj[ s: ethyl
acet at et hexaneg) t_q (p;Q 25'?21 ,JLE %6J°(9W9r5‘5‘9/-6(4¥(d¢ﬁn%345% raiz 813.5

(M1). 5Step G ongma%f Agﬁggﬁﬁwms (pr oduct from step

am no) - 6- net hornhe y ?931]%:’3 21'2
F (27.9 ng, 0. 034% sdlssolvedln THF(I m) and treated with
aqueous HCL (1.2 N, 9‘“’2" di . reteaiatldzwas stirred 10
for 4 hours. Fol |hydixyetyveygiorg salfopamidest | on was guenched with saturated
aqueous NaHCGO3, extract ed W|th et hF‘DH acetate, dried over MgSHM and the

vol atil es were renoved in vacuo. ,The resulting crude was purified via
et hanol / chl oroform) foll owed by LC M
oég’ ng (11.8 ng, 59% . 111-NWR (300

silica gel chromatography (el ue
purification to provide the titlegt

MHz, CD30D) 67.32 (dd, 1 11), 7.29 , 6.76 (dd, 1 H), 156.33 On, 1
1), 3.82 (s, 3 H, 3.52 (d, 4 H, 1 H, 1.88 (d, 2 H, 1.07 (m
2 11), 0.75 (m 2 H), rn/z 585.3 (ML)-~. Exahple 61

[ 00412] N- (3, 4- Hf f |l uor o- 2- (2-f | uor e- 4- |odophenélslam no) - 6- met hoxypheny! )

cycl obut ane sul f IR de:S* oSty sio souk eretidt AU PR @Al ori de: 1: 1\ sedl
[ 00413] To a suspei SRLF= 78873 8 ADTSE7- 10 POFSHE 1B D). 557Hidld in 20
anhydr ous 1H), 6.48-6.39 (xm, 1H), 3.9-3.7 (m, SH), 2.15-2.05 {t, 2H), 1.30-1.20 m, 2H), 0.95-0.80 (m,

2H); m/z= 541 [M-17 .
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di et hyl ether was added a solution of cyclobutylbromde (1.8 m, 2.5722g,
19.1 mmol) in 20 m diethyl ether in small portions with strong stirring.
After the initial exotherm c reaction had ceased, the m xture was further
heat ed to WAB'¥EI%K t enperature for 30 min. The suspeﬁ§ o228 80! ed down
to roomtenperature and the supematant was added in snmall portions to an
ice-cold solution of sulfuryl chloride (4.67.728 g, 57.2 mmol) in 30 ni
anhydrous DCM After conplete addition, the suspension was warnmed to room5
tenperature and the volatiles were renoved in mew& The residue was dried in
oi | -punp vacuo for 15 mn, then it was extracted with hexane (150 ml). The
hexane suspension was filtered and the hexane was renoved in vacuo to give
the crude product as dark purple oil which was used for the next step

wi thout further purification. There is still sone unreaoted

cycl opropyl brom de present. Crude yield: 1.1 g (38%. IDSlep B

N- (3A-di f | uor o- 242- f%uorg 4-i odonhenvl am no) - 6- neth [ 004141According

to the general procedur cl obut vl sul f or| e prepared in the
step above was rd3ted %?ﬁd‘%“’%"gﬁ/f?’? uo?'} Xﬁ' ??'?"uo Eﬂm dopheny1) - 3- 15
net boxy- benzene- "I“'?‘YErf"&dr‘i‘lxﬂ'é“hfl’arwmyﬁ?"ﬁp‘t“ﬁ’e’“‘f“i‘"t"?"é product. Yield: 75%

| HNVR (3(r) MHz, CDCl3): & Step Diptthyl Zi2-brpmgallyiypalonater7 41-7, 36 (dd, 1H),
7.24-7.23 (m 1H), 6.54-6.38 (m 2H) 90 (s, 111, br), 3.85-3.75 (in,

S5H), 2.60-2.40 (in, 2H), 2.25-2. 134 2.15-1.95 (m 2H); mt = 511
[M11. Faarnvle_Z 20

[ 00415] N- (3, 4-t hfl uoro-2-(2-fl noro-44o0dbphenyl anm no) - 6- nct hyl phenyl )-1-(2, 3
- di hydr oxypropyl ) cyel oproparte-1-sul fonarnide: Step A (3

4,5-Tri fl uor opherieiishet amoipensionp3¢id BEe(S A8 ¢35 opdldn {MP3.(Cpl, sol| uti on of 3,4,5
-frilluorobenzti |daeldme ccibn Bydffe) wik3dddB sofbfon BAdDEDy] hatnag (T i ¥ e ( 50 nl, 9:1)

of THE and wat er MNaBkMmbalis 862 0°0 undd Bgod, TrdMRRkeIwadNSd 15 boehdkiragided in portions
over a period of 30 aaﬂonmgﬁmsm@wammwgwgam&oﬁlfﬁpwed to Page 177 of

230 attainro mte [ I waallh dndGaLefiil 1y poured into
ice-cold dil n%% E(H wm% hxl(sglgy% d%Q/as e‘%tmr acted i nto CH2Cl12
xt, the solu tidn was ﬁ %n 5 edtf hour

(250 m) and the ani c er Was WY dried (MySO4)
and evapor at ed. 'Iqﬂ"é Ef‘r“d'tl’éﬂﬁ Soeili o é/“ﬁg“d“‘ha&ﬁé"rﬁﬁ‘fdhﬂﬁ?‘é‘)mobt ai ned was taken
forward without fiafipese piens f’li‘%%(f’i”@%? -+ aitie golyenvas removed i1 vacuo. The

5- (Bronmonet hvl ) - lengeoBwis parifid viodlicize Fimeraraphy #1166 dlopfoficheoancsodbdt | on of t he

(3, 4, 5-Tri f | uorsopkenitet yrédudime & rMma kil (650G, ssoyDENMRBoOOHRINRL 85504, ni | ), a sol ution
of thionyl brom de.s@81 ks, 1 -8Qum|3)3 ¢, M- GHE Chs 62X Hyh s s added slowy.
The reaction m xture,gfirred at roomtenperature for 16h and poured into

[-]

ice-water to (200 nl). The o‘%gan | a s, sgparated and washed w th
saturated NaHCO3 (2x200 ml) ‘&E@%@&M d (MySH) and evapor at ed
to obtain the corresponding brmo co d as a pale yellow oil in
guantitative yieM The crude product s carried forward for the next
reaction wi thout further purification. ep C

1.2.3-Trifluoro-5-nethvl benzene: 15 § 00418] The above bronp conpound (40

| t t t
o o T T SR e g 0,

vi gorous exotherm<¢ Ken to reflux the
contents of the fASSIEBIP ALY eni§o4rele i BB RE &M SS9 iPeact i on mi xture
was stirred at 20MedeateErFITrdd te ety Heked Tmdtredm tgkeairs@idt he contents were
al l owed to sett | etimaeeps cdbined ol Frews Ty eeaction wd euelchedwihtrinpisOduetecwas decant ed
careful Iy and sarwith eigh staf warOn!f aoxdridt bver My804t The SiRGiwiasOdmowl & et f urt her
purification. It gafed@sagoRd(haket)Ravaasd hr@tnRHpeaRdsms quantitative
yield. Step D. 1,2, 3-Trifluoro-5-nmethvl-4-nitrobaszene: NO2 WO

2009/ 129246PCT/ US2009/ 040538
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[ 0041911, 2, 3-Tri |l | uor o-5-net hyl benzene (40 mmol) was added to conc. H2504
(50 M) at 0-5 C. Then the reaction mxture was slowy treated with conc.
HNOB (3.39 nl, 48.44 mmol, 90% while maintaining the internal tenperature
bel ow 20C. WAHEOYBEH6i on mixture was stirred at room t erBSSVERMOO4953¢ 16h and
poured onto ice (300g) and the oily 5 | ayer was extracted with CH2C12
(2x125 m). The organic | ayer was washed with water (2x200 m ), brine (200
m) and dried (MON and evaporated to obtain the crude product which was
purified over flash silica gel chromatography to obtain the title product
(6.5 g, 85%. ill-NEAR (300 MHz, CDC13): 86.96 (septet, 1H), 2.39 (s,
31-1). "FNVA (CDC13): 8 -128.18,- 141.50, -159.05. 10Step E
2.3-Difluoro-N-(2-fluom 4-i odophenyll-5-nethyl-6-nitroaniline:

10042012- Fl uor o-4-i odoani line and 1,2, 3-trifiucao-S-nethyl-4-nitrobenzene
were reacted using the condition described in Exanple 1 (Step A) to form

the title corrpoun?d;mﬁwl\{gml 2 %égs(%p@li;% 548(d,T=15Hz
zé

Ftjonknyl):3:fle Yyatn
[ 0042112, 3-Di fl uo ¢ fﬂﬁé’?o 25?%epf51 yU-e ’“ﬁ‘i}?

Isém nH)[ roani ] i ne was
reduced using the coﬁiﬂ? si

3#8B) to formthe

title conpound. MEr: 377.4 Te8cE g
G 1-A Tyl -N(3,4-difluoro-2- CZquoro- = odoohenvlam’no)-G-
met hvl nhenvCGcvel oprori anc- 1- sul f onesa [ 00422] According to the general

procedure B, 1- aI 4 ycﬁo;%f%%%?t%téyfsggﬂoﬁ L‘H‘s‘!‘ssi 142 ng, 142 ng) was

reacted wnth 5,%- uor o- S hyl benzene- 1, 2-
di ami ne (150 ny, BEA9TOATYEYS: rEiheE-rml3he morh e EPB&&?“T&W ny, 47%;
in/z=521 [ M 1 coolgfoélf }q:tﬂqq,ldezgthylmlylmﬂatc (7.2 ml, 31.24 mmol) was added droprwise,

4-di f 1 uor o- 2- ( 2- f 4sdrprmeeinpietod thrdepctivydolativh Yrobeatdd oFEE. \Rpr stirring for 6 days,

di hydr oxvonovl | cvied regitopaaachd-waiilod 0 Bl bxph@ted widhtthyi@epte G @ SO atd 10

[0042311- Al | yl 10N- &idiotkr Fish). tRkdamiged brdimif $had@d bvQe Aapdreflo plaRIRY i@l NO) - 6- et hyl pheny
) cycl opr opane- Ip@m(gpgmggyeﬁowm@lmusgmagnmmamﬁ met hyl mor phor i ne

N-oxide (33 ng, 0,29 .n Qg um tetroxido
was added at roo g&pﬁ ast4u4' Zﬁ; 155%?1%1 o) §6 4ﬂ}}%| H20) and t he
4t

reaction mxture Wi rred”a %)Hozm}?e?rﬁ%ré} % S dia Ofg hours. Et OAc was
added, the organi® phase was washed wlth wat er dr| ed (My804) and
concentrated utder r EWRRQHuEdnylElvTpgoted eevalopropviimetnlll | ed over silica
gel chromat ogr aphgm(ge.IQ:Mts Et OAc/ MeOH) to obt ain the titled product
(0.110 g, 68%. '"H NWR (300 MHz, CDCl3):167.07 fin, 114), 6.97 (br m 211),
6.84 (m 214), 6.60 (bun, 211), 3.18% n'i’f 1H), 3.58 (m 1H), 3A3 (m 1H),
3.20 (d, J= 3.9 Hz, 1H), 2.42 (s, 231(r|d J= 9.9 & 15.6 Hz,
111), 2.01 (bit, d 66(dd J=2.1 &
15.9 Hz, 114), 1. %‘g‘u{)m %ﬁj“ ﬁj"?'f ﬂ”cfhl:’gin}“ “ﬁ“*ﬁ?“ “‘)"E‘ Page 180 01230
Exanel eP1 zine {1 in hex 4.65'ml, 4.65 1) at 0°C nﬂuomaceucac: {0.358 ml, 4

[ 0042411- ( 2, 3- BLhYEP §%9{Irdmpsriss ealqguten st optindr $oingesr o- 2- ( 2-f1 uor o- 4-

| odophenyl andno) Piatemstiade OS7AciLGHTregyB mee thinadded|afd hnmintopieas siSedéop A

1- 0, 4. 5-Tri f | uor opierry iigdids Andly, the priiud BOAGHAR:2 et . vetrelbs gohwd i on (17.41 m
52.24 nunol, 3M 6&fsotiVIEiowBSyasl t0Mbint Btbetade, @ikingfor Téhoks. i@ @ sol uti on of

3,4, 5-trifluorobepzahdeleRa i@ QquectIenis Tﬁam&s)wae&mﬁﬁu%% m). The

reaction mi Xt uge Was: ﬁ;&é&&&gmﬁﬁwd&%&r& r;ggly ature LAnd was cooled (0
iy e e (10 1T} e
ninutes at room t¥fper #‘fl‘l‘”ésred Ova celite and the

solids were Washeﬂl°‘@\ﬁ’ft“ﬁ“@fsﬁyl’m“&t@tpa€"éﬂf(ﬂz‘m(%&% S49Ph &R ned filtrate was
evaporated to obtain the product in quantitative yield (7.65 8).
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Step B: 541-Bronoet hvll-1,2.3-trifluorobenzene: 15 1004261To a sol ution of
the 1-(3,4,5-Trifluorophenyflethanol: (7.659. 43.5 nmol) in CH2A 2 (250
m), a solution of thionyl bromde (18.1 g, 87 mmol) in CH2A 2 (50 m) was
added sl oW9 200pH@%2#eaction nixture stirred at room t enB&lASHIY{8F 16h and
poured into ice-water (200 nl). The organic |ayer was separated and washed
with saturated NaHCO3 20 (2x200 m ), water (200 m), dried (tvligS0.0 and
evaporated to obtain the corresponding bronmo conpound as a pal e yell ow oil
in quantitative yield (10.4 g). Thc crude product was carried forward for

t he next reaction without further purification. Step C 5-Ethyl- 1,2,3
-trifluorobenzene: CH3 WO 2009/ 129246PCT/ US2009/ 040538 [004271The above
brono conpound (9.65 g, 40.4 nmol) was mixed with triethylsilane (41 nmol)
and the reaction mxture was treated with solid PdCl2 (177 ng, 4 mmol) in
smal | portions. After a few m nutes a vi gorous exot herm c reaction was

ensued and care was ta refl the cont ent e ask by placing a
refl ux condenser .M Cé"’§ ?gé i )é § T & PG% & g’f” Er%:i)mterrperature for

§ ' & vva &S
addi ti onal 6h anongﬁés’B(Pﬁl@r&*g °\96é?%mal I owed to settle over 16h. Then the
crude |iquid product StyesDidesbevidines g yeeticar ded forward for the next
reacti on without it rorased . ‘s assmed tat the reaction
proceeds in quantitative y| el d. Step D 0

1- Et hyl - 3. 4. 5-tri fl uoro- 2- ni t mhens g2 10

[00428] 1, 2, 3-Tri fl uor o- 5- net hyl benzeng—~( 6646 g, 40.4 mmol) was added to
conc. 112504 (50 M) at 0-5 C. THEFPThe reaction nixture was slowy treated
with conc. 11NO3 [§030939 rihg prodit fedudstea el 507 g308Amoliivisidiesolnediin mwbxdiowsi Ng t he i nt er nal
t enper at ure bel ovhe® nfl.and TR Rackor DRkch 43 coblbdXd - 18F(E FalMGng Bils Itekth@lliiddn MOM t enper at ur e
for 16h and pour gd;@Rb&iemd:G 8o £1389Eh0) 3Rk AofviiEov@b hidutek AWE LS eXxtracted with
Or2CL2 (2x125 M)y od 05, BLARML m&mm“m&%@swgumer (2x200 m),

brine (200 m) an lrcL.lo g&tﬁ&w 1 e\éﬁte%ﬁﬁ t(% %bhal n. t he crude product
whi ch was pur|1‘°|e RV Tma V"1 obtain the title
product (6.6 g, 7 erftRREN 5’6‘“5’8" st °“ , 2.68 (g, 210,
1.26 (t, J=17.8 &vapon?d ':&merﬂhn@whxt?elgt\vgﬁlu@d in dry hexanes. This slurrywas

b

3-Et hv1-5. 6- di f | vonedhPiltfdd theypab celie, prg elorglbibervete tamdvedi wque dhrirdsitng:  NO2F [ 00429]
ni trobenzene (2. 3atdgrodul@®.3mEh%) waspeecdneadbed adshsngd it tieblicwairdi t | on descri bed
in exanple 1 (St eapRp#hod @md gkl 1A B Mas 0PV B0 (s 1, 8.1€m,160%) ; s = 407
[M11. Page 182 qf) 2430 28R, iFin, 0.04(s,9 1),
3- Et hv1- 5, 6-di fl uor ogNI g8 b YokERada Jumﬁl(hl];.}?&?%%&?w , 2-di am ne: NH2F
10043011, 2, 3- Tr|flur Q- 5 T.C , 85 Mol ) was
reduced usmgt TONt Step B) to formthe
title conpound.
G 1-Alvl-N(6-ethyl- 3. 4- ctifl umsg-2- 48 fl uoro-4-
i odonhenvl am nol nhenvl | cvcl onr opch- -sul fonam de: 100431] According to the
general procedure B, 1-allyl-cycl opropanesul fonyl chloride (230 ng, 1.27
nmmol | was react ed wi th 5 6-diflu -N1- (2-fl uoro-4-iodophenyl) - 3-
met hyl benzene- 1, 2-di am ne (100 ng, 3255 nrool) to obtain the title product
(72 ng, 53%; nz/z = 535 [M1]. ¢ “nategp H
142, 3- Di hvdr oxvpr ouvl) - N- 05- et hyl > N ro-242-f1 uoro-4-
i odonhenvl am nobi henvBcvcl opr onane?\@l:@q de: 9H p

20 F

{00d10] 5,6-diflvoro-N1-(2-fluoro-4~icdophenyl)-3-methoxybenzene-1,2-diamine

(8.8 mg, 0.022 mmol) wes dissolved ie anhydrous pyridine (0.5 ml) under an argon
atmosphere. The product from step E (20.5 mg, 0.045 mmol), dissolved in dry pyridine (0.5
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15
10043211 -Al Iyl -N- (3, 4-di fluom 2- (2-fl uor o- 44odophenyl am no) - 6- et hyl phenyl)
cycl opropane-| -sul foutunide ( 70 ng, 0.13 nmol) and 4-neth hol i ne
N-oxi de (1%0RYY13°248 j hnol ) was dissolved in TI1F (2 nff t@%‘) &ﬁ‘l’% Set r oxi de
was added at roomtenperature (0.013 nmol) 0.075 ntlL, 4% i n | 120) and the
reaction mxture was stirred at roomtenperature for 16 hours. EtOAc was
added, the organic phase was washed with Page 183 of 230 water, dried
(My504) and concentrated under reduced pressure. The residue was purified
over silica gel chromatography (eluants: EtOAel MeOH) to obtain the titled
product. ill NWR (300 MHz, CDC13): 67.38 (dd, J= 2.1 & 10.8111), 7.27 (in,
211), 7.12 (br s, 1H), 6.91 (dd, J= 8.1 & 10.8 Hz, 111), 6.69 (br s, 1H),
6.36 (dt, J- 4.8, 8.7 & 13.5 Hz, 1H), 4.00 50n, 110, 3.62 (dd, J= 3.6 &
10.5 Hz, 113), 3.47 (br m 2H) 2.81 (g, 211), 2.40 (dd, J= 10.2 & 15.9 Hz,
| H), 173(brtn . )4 (n, 211).
Exanpl e 64 [00433‘%3 ‘%J"'ﬁm i °4ﬂ“k“fq“k%‘*?‘1"ffghro °"1 }Feny ani no) - 6- ( 2-
met hoxyet hoxy) pheff{ft) asfmfvid’@””‘a?“r‘i F%’i(‘%cr"“%ew“ﬁ c"f“é”"? ane | - sul f onandde:
10Step A 1.23- Trq“ﬂaﬁwbi(%‘mf?‘hﬂé?’ﬁ%) H@&W'hz““ﬁ?w% B¥e: NO2 0 [00434] To
a mxture of 3, 4,155 rnf§1p-Ubrlb- 2- nltrophenol (1 93 10 nol ), PhaP (3.93 g,
15 mol ), and 2- neth&mG Naaiifako amisshGrhShoxviheng 3 dr ous - 111F (25
e 3 Mivpagdat@asRaxybatia: (2. 91 m, 15 nanol) in THF
(5 mM) was added at 0 C and 15 tlg,ﬁ Bgactlon mxture was stirred at room
tenperature thr 16h. The vol ati Ig\ere evaporated and the residue was

9

dissolved in ClaCa (100 mM) and fhe organic |ayer was washed with water
(100 M), brine (100 m) dried ( 4) and evaporated. The residue obtained
was purified over flash silica gelschronatography to obtain the titled

product in 68%(1.70 g) y| eld. 119 360 MHz, CDC13): 66.78 (ddd, J=
2.4, 6.0, 11.7 Hz, 110, 4.19 (t,-9% : 211) 3.72 (t, J=4.5 Hz,
211), 3.39 (s, 310. St ep B:

23-Di fl uoro-N-O-f | uoro- 4- |odoohenv11F5 (2 met hozvet hoxvi-6- niticanifine:

met hoxyet hoxy) - 4- i} ob e AFBHE! iprystop F 79‘??’“803 nu?ngw"i/ﬂé"?"]é“df‘“érﬁ%? ed using the
condi tion descri Hegndertefyit agygoes HE! (| %’p‘“‘)&)""‘f dherailisg splpfien Yr #iré conpound (1. 02
g, 32% nz/ z 1046:71’4PM]Follomngmls,lgter@asqgcnchﬂ with saturated aqueons NaHCO;,

6- Di f | uor 0- N1421 lestaat wik-cihy) hond@inns dg M3dd-dvr vdrabswet laaxe I-bezenel 2- di am ne

[ 00436] 2, 3- Di f | UOHherestitic dudf kdel iR Aedel @ BRAMbEmhPddnBt hOXYCt | | OXY) - 6- ni t r oani
line 5(1.017g. 2. Mmmcm&m)ﬁﬁo%wrb?ﬂiﬁﬁﬁndéﬂn'ﬂﬂmkﬂ%e&@&@m@ﬂs described in
Exanple 1 (St ep &0, OO Lol H.5i8 f;araa@qw%l(m% g M 11, Step

o 1A yi - 3. 4- 19 szséaﬂézglorfg qipoety) alr%nzg% (2

Met hoxvet hoxy)ohen ﬁg @ rn| A%71Accor di ng to

t he general proc dtht @hllyl cyclopropanesulfonyl chloride (450 ng, 2.5
mol ) was reacted w Bumate6b_ di f | uor 0- N142- f | uor o- 4- | odophcnyl ) - 342-

nmet hoxyet hoxy) bendgnke- 1 96.44iBamed€- Mgt ¢ HiodrphenyBmBorsmethypkenyd obt ain the title
product (230 ng, cfdbGtine ftfaiamde581 [M1]. Step E:

N43. 4-di f | uor n242- f kiegt: Qeclimis@E@BiN@BNEAM NO) - 642- 15

met hoxvet boxyl ohenv11-142. 3-di hydr Oﬁi)r oovDcycl opropene. 1-sul fonam de: cui
p

[ 00435] 2- Fl uor o-4-i gdoani | i ne %-) nol) and 42, 3-M | uoro-S-(2- 25

S0CI
[00413] ‘To a suspension of Mg turnings (0.790 g, 32.5 mmol) in 20 ml anhydrous
diethyl ether was added a solution of cyclobutyibromide (1.8 ml, 2.5722 g, 19.1 mmol) in
20 ml diethyl ether in smoall portions with strong stirring. After the initial exothermic
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0-3-NH 0 01043811-allyl-N-(3,4-difluoro-2-(2-fluoro-4-iodophenyl am no)-642-
met hoxyct | i oxy) phcnyl) cycl oproparte-1-sul fonam de (230 ng, 0.395 nmol) and#
met hyl nor phol i ne N-oxi de (46 ng, 0.395 uunol) was dissolved in THE (2 nL).
Osmium  t e?PHNEE% s added at room tenperature (0.039 RERHS2008/048538 =~ 40 i n
H20) and the reaction m xture was stirred at roomtenperature for 16 hours.
Et 0Ac was added, the organic phase was washed with water, dried (M8$04) and
concentrated under reduced pressure. The residue was purified over silica
gel chromat ography (eluants: EtOAc/MeOH) 5 to obtain the titled product 1H
NVR (300 MHz, CDC13): 87.36 (dd, J= 1.8 & 10.5 Hz, 111), 7.27 (m 2H), 6.56
(dd, J=6.9 & 11.4 Hz, 1H), 6.40 (dt, J=5.7, 7.5 8c 12.9 Hz, 1H), 4.17 (m
2H), 4.01 (m 11l), 3.78 (m 2H), 3.60 (dd, J= 3.6 & 11.1 Hz, 111), 3.47
(m 111), 3.45 (s, 3H), 2.36 (dd, J=9.6 8c 119 Hz, 1H), 1.78 (dd, J a 2.4 &
15.6 Hz, II1), 1.45-1.25 (m 211), 0.89 (m 211). 10Exanple 65

10043912, 4-di ehl of a&n,;}la ed,‘lheqlleuJeUQ ﬂ%eaggmﬁiwtgnpé}aqu‘ggbq&enyl ani no) phenyl )

benzene sul f ona SI zed nmet hod A ng the appropriate
sul fonyl chl ori de®™#"? W“S“? gematant w o adied i

[ 0044112- ebl or o- eI Priops tp e Rl st °2°?"§ﬂ“11f?]|°6?°64%’] |76’t§éﬁ??é’fﬂﬂ"éli’ﬂ no) phenyO0- 4-

(trilluoronethyl ylseyioayREd Metrarepie giditon Mg @epensigp wprarme3oya ™| Synt hesi zed by

met hod A usi ng t treeepondipvelditoves whdvamphcuoc fitle griduehes dipdineit-p&H5 (M 1]. 5

[00444lsynt hesi zaéo oy 5 7 tiHatOvedextti@dd Rith héxkhe (1 RED! Diplickatls@pesidd $20Ny|l chl oride, nm z
587 [M 11. Exaffikdind 1l SexsbORAMERAL il ddio toRivékneChude brbdd@ ks @udndidonf | UOT O- 4-

] odophenyl ami nO)%QMLQ&&E@@HQQﬁM&%%&ﬁQ&Ldmch'@ls&Qu&QQé%lSym hesi zed by

nmet hod A using the appropriate,su hl oride, nth = 584 [M1].
g3C8ML31? 69 100 aerdnfe gg lin%oro 9&?8&’ _4- 15

i odopheny! ani Ko) phe ¥ :
2009/ 129246PCT/ USZS0B e 4GS 331 QL8] Sy nt heS| zed by method A using the
appropriate sul fonyl chlori de @\zo— 503 [M1]. Exanple 7Q

Mw& \©\

[o0d414]) According to the general procedure B, the eyclobutylsulfony] 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, CDCly): 5 =744 (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); miz = 511 [M-17 .
Example 62
20 [00415] N-(3,4-difluoro-2-(2-finore-4-todophenylamine)-G-methylphenyl)-1-(2,3-
"dihydroxypropylcyelopropane-1-sulfonamide:
Step A: (3.4.5-Trifluorophenyl}methenol:
E

HO
E

F
[00416]) To a cooled (-5° C) solution of 3,4,5 -trifluorobenzaldehyde (7.0 g, 43.75
25 wmmol) in a mixture { 50 ml, 9:1) of THF and water NaBH, {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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[ 00449] N- (3, 4-di fl uero-2-(2-fluoro-4-iodephenyl am no) phenyl)-2-fl uorobenzen
e 5 sul fonam de: [00450] Synt hesi zed by nethod A using the appr opri ate

sul fonyl chloride, mz 521 [M1]. [00451] General procedure

substituti S WPYRRES; odi ne atom to [00452] A suspensi onp%%ﬂstzﬁ‘?gfﬁW?és 1 eq.
aryl iodide, 1.5 equiv. of the boronic acid or boronic ester, 0.25 eq.
pdC12(dppf) x DCM and 10 eq. anhydrous | C2CO8 powder in a deoxygenat ed

m xture of di oxane and water (3:1) was heated in a m crowave reactor for 60
mn at 115C. It was extracted using aq. N 14Cl/ THF, and the organic
fraction was dried using Na2SO4. The crude reaction products were purified
using flash-colum IS chromat ography (Si, EtOAcillexanes, or CHC13/ Me011).
Yi el ds: 20-40% Exanple 71 [00453]N-(3,4-difluoro-2-(2-fluoro-4-

met hyl phenyl am no) phenyf | eyel opr opanesul f onani de; 20 [ 00454] Synt hesi zed
by General procedure D: 111-NWR (500 MHz, CDC13): 8 = 7.38- 7.36 (m 1H),
7.06-7.03 (q, 1%&%%&44 dofwﬁmmy,zmmmwmddﬂﬁa@@o(s I, br),

6.37- 6.33 (t, 1 5, 25 (s, 3H),
1.14-1.11 (in, %ﬁmﬁb" zl ‘6“’ 6‘“1““?‘“%% “ég“’lg"‘“g% ”ﬁf afh“"zpage 188 of 230
WO 2009/ 129246PC’I"‘fU§2‘ RS K1 [’6’6?1’ PN Er Sl B i xt ures of chiral
conpounds have b@i%‘ﬁm‘rv%‘tﬁ'“?’éﬁs‘ﬁkf?tf‘ﬁ‘“g'é’ﬂha?‘éﬁ“@f%ﬁ&?f?l omers, the phrase

"subst anti al | y5 f r ee"StepB: StBramometfivinh2.3-trify gl herein, means an enantioneric
excess of at |east 90% Exanple 72 _5

1 poas

[ 00456] N- (3, 4-di f | uor o- 2- (2-f | uor §4- p)nzol-
Aphenyl am nol phenyl | eyel opr opane sul f offang de Step A
23-Di fluoro-N-(2-fl uoro-4-iodonhenvl1ll-6-nitroaniline: To a sol ution of

2-f1uoro-4-i odoaphdihNe {olhonskbh oftnedsls,slMbIphda mJtQQ,uhdlmﬁabyél;ous 10 THF at 0
C 47 m of a 1'V'a§(9nh)%ts$1&&o%o kl'bJa,h{P mom&ﬂ n)owmaaadded dropwi se.

The col or of thes ;ljhlon I ur Jutlop was transferred
via cannula to a 3Popping " i “°° he s |3°'" 2o “éal n| ng the anine
free base) vasd® alihed ﬁﬁorgaweemﬁwpﬁwawgwtswmwm%

2,3,4-trifluor oni"’f‘?@@éﬁf‘éﬂ@“ﬂ'é@%%lﬂpﬁﬁ'edﬂv'!‘a@%wﬂdiﬂhb%hydr ous THE (50 m)

at 0 C After compbetdappalgfionelds uintytveyidd Thy cefoprdnctwasanid ormered under ar gon at
room | S t enper at &Fte: néxOkactibbrifidt firger pufift@ion/0l une of t he sol vent was reduced,

fol |l owed by extract isapcusibhignet-bydgeeiate and brine. The organic | ayer was
dried over sodiumsulfate, the solyent was renoved, and the obtai ned dar k
oil was purified by flash chronat odf @v (Et 0Ac / hexane 1:5, Rf = 0. 58)

yi el di ng the crude product, Whl ch becCs#sega brown solid upon dryi ng in vaaw
(yield: 6.23 g, 33.6%9. mz = 393 N-1rr. 20Step B: -u - -

-fluero-4--i odook],@,qgéfl bgﬂg;bg@gm,gnwn%ogd(m Mged[;[‘hlgwmy]sﬂme(]'so a solution of

nitro-diaryl am ne . oas added iron
powder (13.74 g ;EAP d%me mnm{(’imgamﬁ%%inﬁdgh%gr "Hnéﬂ? T?pggl 254 mmol ) and
the mxture was f@"d’“w "ﬁ”g‘g‘i“fel’?m “"f“’“i’ﬁﬁ“@""lﬁ“‘}w Vidimat %’g&%r ature for 14
hours. It was fi F‘E‘@?‘@H°f2‘5ﬁ%kr?ﬂ?‘*t°‘ﬁ%”ﬁﬂ‘é‘§?"%’é‘ Pastrioa™rwe™ £ 1iA¥s Wit h et hanol .
The et hanol was reepetreeurs fr additiene] Gh andipdonteritfever Wayeditp etigpys 16 XTaact ed usi ng et hyl
acetate / 1M NaOHe @d4 ligtid pooduct Wi derartedcatefally a@ xdiiedio trandibr the neptegctiqpr eci pi t at e was
formed whi ch was whtiolt hutegaisand, 16has6saal@ithe reabive précetd gpadegani ¢ | ayezs were
washed with brine ang,dred:AMesinsQd syl f ate. The sol vent was renoved,
and the crude product was recrystallized from CHCl 3/ hexane (1:50). The
product was obtai ned as brown neeq_llgs »..094 g, 66%). Rl= 0.44 (EtOAc /
Hex 1:3). 111-NWMR (500 MHz, CDC13):" 8 .40-7.38 (dd, 1H, J= 11.3 Hz, J=
1.5 Hz). 7.25-7.23 (d, 1H, J= 8.5 Hz)"¥6:¥©7-6.92 (q, 11-1, J.= 9 Hz),
6.51-6.48 (m 111), 6.24-6.21 (t, IN, &= 9 Hz), 5.3 (s, IH NH br), 3.80
(s, 2H, 5 NH2, br); LAMS (EST): m z= 365 [ MtHr. Step C

N- (3. 4-di fluoro-2-(2-fluoro-4-iodonhentrl|am nol nhenvl| orcl oorovane

Ful fonarai de: According to the gerf&'&f>hrocedure A,

5,6-difluoro-N-(2-fl uoro-4-




10 i odophenyl ) benzenc-1, 2-di am ne was reacted with cycl opropanesul f onyl
chl ori de to obtain the desired product. (500 MHz, CDCI3): 8 = 7. 38 7 37 (d,

111), 7. 35- % 7.27-7.26 (m 111), 7.20-7.0(9%11- (s
IH br), 6“’?520%” %“fq 11-0, 5.65 (s, 111, br), 3.25-3. fl(ﬁiz?P9’°iﬂf3&)
2.4-2.3 (m 21f), 2.0-1.8 (in, 2)1); mz = 467 EM 1 Step D:

N- 0. 4-di fl uons-2-12-f | uor o- 4- (1H pvrazol - 4-v1) phenyl am nol phenvl) 15

nm oor opanesul f onam de: General procedure C. 1H NWR (500 WMHz, CDCl3): 6=
8.00-7.90 (m 21f), 7.30-7.20 (m 21f), 7.15-7.10 (in, 211f), 7.05-7.00 (m
11-0, 6.70-6.60 (m 111), 2.40-2.35 (m 1H), 1.05-1.0 2If), 0.95-0.85 (n,
2H); rnlz= 407 [M11'. Bxanple 73

[ 00457] N- (3, 4-dl fluoro-2-(7,-fluoro-4-(1-methyl-1H pyrazol -

yl) phenyl anti no) phenyl ) cycl opr opanesul fonam de 5 Synt hesi zed by Ceneral
procedure C :111-NWR (500 MHz, CDC13): S = 7.95 (s, IH), 7.75 (s, 111),

7.30-7.20 (m Z%z 151zsanguotlsmm,tbtntete@otmg gy jst 6.70-6.60 (m

]Z-iig %25_( 221 CEch rwctt%x cwwslbwl):rlhcaq m:tl.'hconc ;(?3191 0.95-0.85 (m

[ 00458] N- ( 3, 4- di f§4 BF%”F)WW““H“B%‘P°¢“‘%“‘(”TWWFE‘E&Cs“‘?ifggﬂ-.enw am no) phenyl )
10 cycl opr openesEP%H%FFFﬂé“W’SWH’é'Sf%‘@de@H@Ffé?ogbf“d’tf ure C, (500 MHz,
CDCl 3): S = 7. 90lafesvwas cktiatidd with/CHW: ({x125 ml]. Hipe orgghic B@s Wos Redwithwe 1) | 7. 15-7. 10 (m
114), 7.05-7.00 (2k200ml)] tide200 ) sAOii6l.aBEB 04 o) evibbited 1o Butiihe frde prdidd ) , 2. 40- 2. 35 (I n,
[1332159]1l\8(53140d(g;m&&é&&im?a&&?cﬁlé@élmawﬁa}ﬂy)mbmdeuﬁpA&Zt(a[slylt | f 15)EXﬁrfp| F) 75

' 0y 0 3@ Yl .db @3- SHaR@ey!2M no) pheny
cycl opr opanesul fqgfz’%gt Bsgm—z’ % h(Aj(q%£ %enedr;!alﬁ procedure C : 111-NMR (500
MHz, CDCl13): 8 ég 3-7.41 m 411) 7.23-7.22 (n, 1H),
7.16-7.11 (q, 1 H), 6°BF2 : S AP aning ) ) 2.53-2.50 (n, 1H),
1.21-1.10 (m 2H), 102099(n z=-418[|\/tt1 Exanple 76 5
[ 00460] N- (3, 4-dI fl uoro-2-(2- 11u8Fo - 3- 34) phenyl am no) phenyl )
cycl opr opanesul fonam' de Synt hesi zg# eral procedure C: 111-NWMR (500
MHz, [D6)-DMS0): 8 = 9.45 (s, 111),¢8.91 (s, 111), 8.54 (s, IH), 8.07-8.06

(d, 111), 7.76- 7im|(n oy o o el 2 i 0T, 35 (0. 210)

6.80-6.78 (m 11 4 Exanpl e 77
[ 00461] N- ( 2- ( 4- cyiano“s'ﬁgaﬁf'= ﬂ%"r"’b‘fﬁ%’ém#y“r%mpﬁgﬁs %A)Ef‘}omme%}femmpomd

dill uor ophenyl )C opanesul fonam de 15 A sedhspenm on cont ai ning the aryl

i odide (75.5 iy, 0. P&RF - N : hisggine and Pd(CAc) 2 (0. 47
ng) in | nl anhydrous DMF was heate HZt 1 OC for 60 nm in a nicrowave
reactor. The nixture was extract®® ine /111F, and the organic
fractions were dried using Na2SO4. t flash col um chr omat ogr aphy
gave the product as a dark red sem soI id = 0.42 (EtOAcni exanes |:1).
[YlOglél.ng&I-S 2%)3 2- dﬂ pa 36533 ]£1Morlo-1\l +(2- ﬂuﬁ%(ﬁml:;hflyl ﬁmeﬂtyl 6-nitroaniline was reduced

yl andno) pheny| )e%%ﬁngparer“gsu'ln %ﬂ sti’/n‘t‘t%‘%"é‘t"’f"e“‘é MU General procedure
C: "H NME (500 CDCl 3 :755753(m 2H), 7.45-7.3 (n, 511),
7.20-7.15 (d 111), 7.13-7.10 (q, Ili), 6.70 (s, IH br),6.60-6.55111),

5.75 (s, IH, br), 2.53-2.50 (in, 1H), 1.21-1.10 (in, 211), 1.02-E99 (m
211); rn/z = 417 [Miy. Exanple 79

1004631N-(2-(3' -acetyl - 3-fl uor obi pherayl-4-yl arni no) -3, 4-di f|l uorophenyl) 10
eyel opropsnesul tonsm de Synt hesi zed by General procedure C: 'H NWR (500
MHz, CDCI3): 8 =8.6 (s, IIl), 7.86- 785 (d, 111), 7.68-7.66 (d, 111),
7.49-7.46 (t, 11l), 7.38-7.33 (in, 211), 7.20-7.18 (d, IIl), 7E9-7.03 (q,
1H), 6.90 (s, 1H, br), 6.57-6.54 (t, 1H), 5.90 (s, 111), br), 2.61 (s,

311), 2.46-
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is2.43 (m 1li), 1.15-1.13 (in, 211), 0.94-0.91 (m 211); mz = 459 [M1r.
Exanpl e 80

[ 004641N- ( 2- glﬂ no 3-f1 uorobi phenyl-4-yl ami no) -3, 4-di f | uorop
eyel opr opal@ ?9(16 ?ri de A4) NHir OH 20 Synthesized B¥T i‘)%locedure
Clli-NWR (500 MHz, CDC13); 8 := 7.68-7.66 (m 2H), 758757(n 2H) ,

7.38-7.35 (m 2H), 7.20-7.18 (d, 111), 7.18-7.02 (q, 111), 6.67 (s, 1F1,
br), 6.58-6.54 (t, 111), 5.99 (s, 1H, br), 2.47-2.44 (m 111), 1.15-1.13
(m 2H), 0.94-0.91 (m 211); mz = 442 [M1]. Exanple 81

1004651N-(2- (3, 4" -di fl uorobi phenyl -4-ylam no)-3,4- 5

di f1 uor ophenyl ) eyel opr opanesul f onsm de Synt hesi zed by CGeneral procedure C
"11-NMR (500 MHz, CDCI3): 8 = 7.44-7.37 (m 311), 7.29-7.27 (d, 111),
7.11-7.05 (in, 411), 6.70 (s, H, br), 6.53-6.50 (t, 1H), 5.81 (s, IH br),
2.47-2.44 (m 111), 1.15-1.13 (in, 211), 0.94-0.91 (m 2H); mz = 435 [Mr.
Exanpl e 82 Step G: 1-Allyl-N-(3.4-difluoro-2-(2-fluoro-4-iedo hen lamino)-6-

[00466] N- (3, 4-di flu - (et ul fouar ai do) bl pheuy1- 4-

yl am no) phenyf | sm_ de Synt hesi zed by Ceneral procedure
C :1H NWR (500 MHz, (136]-DVS0): 9.39 (s, 15br), 7.63-7.60 On,
310,7.53-7.50 (d, 1H), 7.30- 7 23 4H) 7.74-7.65 (m 111), 2.99 (s,
310,0.80-0.73 (m 410; mz 5100& 4;11- .. Exanpl e 83

1004671N-( 3, 4-di fl uoro-242- fl uope- 4

met hyl pheayl andno) phenygeyel opr ops ul am de zo Synt hesi zed by Gener al
procedure C :'H NWR (500 WVHz, CDCl 3¥ @8 ~138-7.36 (m IH), 7.06-7.03 (q,
1H), 6.92-6.90 (1H), 6.73-6.72 (d, 8H)1 6.63 (s, 1H, br), 6.37-6.33 (t,

5.54 (s, 1H br)b}mgz]42 ;ccd’?d?n (o'th %M%Qﬁauﬁ%doﬁﬁﬂmléwﬂcﬁaﬁée 11 (m, 211),

0.94-0.90 ;
(I n 142 lﬂm%wasrc onal’n dng;:g/ﬁ ud‘o —lr‘ﬁﬁ%‘?'r%}):’heny' ar ni no) 31-

10046814' - (6- (Cy
f 1 uor obi pheny! - 378 W1 |di’fm’écflsﬂlmg? pyeede FRE BV CBRATE  procedure C

1H NMVR (500 MHz, MTiﬁhT*I = 821 (s 1FD 7.93-7.91 (d, 1H),773-7.72

(d, 11i), 747-743 (@sz-us' .ﬂ‘z Boro(4; Dyl4nino)P-mythyipienvi: , _1H), 6.71-6.68
(m 111), 2.51- 2dikifiroxiiran ral z
= 499 [M1]. Examule 85 15 H

[ 00469] N- (3, 4-di fl uoro-2-(3-#b =&'p (et hyl sul f onant do) bi phenyl -
yl am no) phenyl ) cycl opr opanesul fona(g'f'éiNQeHNsF
N

F ]
10 F

[00423] 1-Ally!-N-(3,4-difluoro-2-(2-flucro-4-iodophenylamino)-6-methylphenyl)
cyclopropane-1-sulfonamide ( 150 mg, 0.29 mmol) and 4-methylmorpholine N-oxide (33
mg, 0.29 mmol) was dissolved in THF (5 mL). Osmium tetroxide was added at room
temperature (0.029 mmol, 0.18 mL, 4% in Hz0) and the reaction mixture was stirred at

15 room temperature for 16 hows. EtOAc was added, the organic phase was washed with
water, dried (MgSOy) and concentrated under reduced pressure. The residue was purified
over silica gel chromatography (eluants: EtOAc/ MeOH) to obtain the titled product (0,110
£ 68 %). "H-NMR (300 MHz, CDCLy): § 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, J = 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).
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10, O Synthesized by General procedure C :11-1-NWR (500 MHz, [D4]-MeOH): 8=
7.92 (s, 1H) 20 7. 46 7 34 (m 5H), IH, 2.80 (s, 311), i].. 7.34-7.31 (d,
111), 2.54- g 7.29-7.22 On, 111), 0.94-0.92 (m 211), 7.16-7.15
(q, 111) %’072&0961 S)’?fG(m 0.91-0.90 (n, 2H); mz= 510 [ MCTYS3003{84053 386

[ 00470] N-(3 4-di fl uoro-2-(3-fluoro-T-(nethyl sul fonam do) bl phenyl -

yl am no) phenyl ) cycl opropanesul f onanl de Synt hesi zed by CGeneral procedure C
:111-NWR (500 MHz, [D4]-MeOH): 8 = 7.50-7.49 (d, Hi), 7.40-7.32 (in, 411),
7.29-7.28 (d, 1H), 7.26-7.10 (n, 2H), 6.73-6.71 (in, 1H), 2.80 (s, 311),
2.51-2.49 (in, 1H), 0.94-0.92 (n, 2H), 0.91-0.90 (m 211); nilz= 510
{h{-1r. Exanple 87

[00471] N-(3,4-dIflaoro-2-(3-fluoro-4"-(trifluoromethoxy)blphenyl-4- 10

yl anbi o) phenyl ) cycl opr opanesul f onam de CE3 Synt hesi zed by General

procedure C:. (500 MHz, [D4] MeOH): 8 = 7.69-7.67 (d, 2H), 7.46-7.43 (d, 1H),
7.36-7.33 (m 411), 7 0z, 29 (g 111), 6.73-6.72 (m 1H), 2.51-2.49 (m
1H), 0.94-0.92 ( 501 [MIf. 15Faarnple 88
[ 00472] N- (3, 4- Dlﬂl"ﬁ%ro 5(2 Bﬂ’f’ pyﬁ}%dhd’r%enyfﬂrzﬁ}ﬂ"?“beayl) 2-

(met hyl ani no) et H&H@%’&FF&?H'&PPF’G@'"P“SWW&"FT tl by General procedure D. NWVR
(300 MHz, CDC13): 6%=p4: Liix:s-Tolvopppawiipneiy changeabl e, 1H), 7.36 (dd, J= 2.1 &
10.5 Hz, 1H), 7.27 (m Ili), 7.17 ( Hi)# 7.03 (cid, J=9.0 & 16.8 Hz,
1H), 6.48 (s, D20 exchangeabl e, 1§d~ (dt, J= 3.0, 8.7 & 17.4 Hz, 1D,
3.45 (hr t. 2H). 3.31 (hr s, 211), %g;&s. 3H). 1.80(br s, 1)20
exchangeabl e, 1H). Emapite

[ 00473/ N- (3, 4-difluoro-2-(2-fluoro |odophen | am no) phenyl ) - 2- ( 2-

(dI net hyl ani no) e®®¥ ani “ﬁﬂ%%gde%§WH%z°f§Wh%1'?Bd by Gener al
procedure D. | HNwHRdEITOC Ri-plutioCIDEY, RfluorgymzBignyde {696 g, #3453 ymoh W THE (j n, 1H), 7. 18
(d, J= 8.7 Hz, 1025xD. ThefiRiof aliiure Passtiffed 7 rofm thrfperi@uri-for, 16hladd)vas cple®® (N, 111), 6.18
(dd, J=8.7 & 17Cﬂandﬂﬁsqu&n1ﬂ:l)seque&ﬂ]@&it(\&¢essﬂtﬁyl&m%(l&mﬁmswdﬂﬁm’zl'l)7 3.35 (m 21|),
3.26 (m 2H), 3. a,@%(n;mmgsa.qséwazad&d@ammmm&mmﬁmJ— 5.1 & 6.0 Hz,

[2332174]2[\3(53(2 d?f ( tgedgxgrcchteandthesohdswemwashedw:theﬂtylacemle&xzs 1) 5
(et hyl (et hyl ) am ﬁul? eTbﬁ‘atﬁlﬁrélgmf?vgomé ° qu‘%gm@éﬁt a%@? ze(qiﬂl(ﬁnyeneral
procedure D. IllgNl\/R (300 MHz, (CDC13 + 1)20)): 87.39 (dcl, J= 1.5 & 10.5
Hz, 111), 7.31 (m ﬁﬂyﬂiﬂ@m%w&gi% 17. 4 Hz, 111), 630 (dt, J= 2.4,
9.0 & 17.4 Hz, 111), 3.55 (t, J=6.9 & 7.8 Hz, 211) 338 (hr t, J=6.0 &
8.7 Hz, 20), 3.05 (g, 2H), 2.69 (Sg)g@ 1.31 (t, J= 7.2 Hz, 311). Exanple
91 20 004751N-(3,4-dillnoro-2-(2-flu -1 odophenyl am no) pheny1l) - 2- ( 4-
5 F
[00426) To a solution of the 1+(3,4,5-Triflucrophenyl)ethanol: (7.65 g, 43.5 mmol) in
CH,Cl; (250 ml), a solution of thionyl bromide (18.1 g, 87 mmol) in CH;Cl; (50 ml) was
added slowly. The reaction mixture stirred at room temperature for 16h and poured into
ice-water (200 ml). The organic layer was separated and washed with saturated NaHCO,
20 (2x200ml), water (200 ml), dried (MgSO4) and evaporated to obtain the corresponding
bromo compound as & pale yellow oil in quantitative yield (10.4 g). The crude product was
carried forward for the next reaction without further purification.
Step C: 5-Ethy)- 1.2.3 -triflucrobenzene:
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met hyl pi perazi n-1-y1l) ethanesul f onam de Synt hesi zed by General procedure
D. LH NWR (300 MHz, CD30D): 87.45 (dd,J= 2.1 & 10.8 FE 111) 7 30 (m

211), 7.16 (dd,J= 9.6 & 17.7 Hz, 111), 6.39 (dt, J= 3 7 Hz,
111), 326 PR20%42%944- 511), 3.10 (br 111, 6H), 2.87 (s, PC§1‘B2009@4‘B%8 (t, J=
7.5 Hz, 211), 248 (br m 4H). 5 In 14170 Bi ol ogi cal Activity Exanple 92

[ 00476] Generation of I C50 Data Materials and preparation of reagents: Human
(JST-MEK1 and the constitutively active to allele GST-MEKIcA (harboring the
mut ati ons Ser218Asp and Ser 222Asp) were subcloned into the yeast expression
vector pGEMAZ (Pronmega, Madison, W) fromthe wild type human MEM cDNA.

GST- MEKI CA was expressed in Escherichla coil and partially purified using
G ut at hi one Sephanisc 4B affinity resin (Anershai n Pharnaci a Bi ot ech,

Pi scataway, N). The ERK2 allele was subcloncd from MAPI C2ffinc2 cDI NI A
(wild type) in |Is pUSEanp (Upstate Bi ot echnol ogy, Inc., Waltham MA) into

the vector pET2I ?oo‘fﬂj\lovag15 vel;/a | %{%46?&%1}%@.9&% an N-terrninal
hi sti di ne-tagged n}‘)ﬂ'i C vas &f@ﬁcﬁ?c? ang purified to
hormogenei ty [ ZhaRg> Tg§3 =B34y ‘i“m}\‘m‘ﬁw” P OT el N ? was pur chased

from G bco BRL (RB?PI{WI’“IP@“" or a E%P%V‘ﬁ“d‘é%”*a‘é?@‘ﬁ%??‘f@“!!mﬂf"ﬂ phosphat e (ATP)
([y-3311) (NEN Pe'idF@Fﬂﬁﬂlﬁk%@r’eﬂ“\mW‘%P@vﬂ“mlawﬂﬁf@ﬂﬂsﬁu%e of radi ol abel

for all 20 Icinasetineact #omged atioh fauRherefofadiftiond 6f od denegtedy and acti vat ed

MAPI Ci nase 2/ ERKRuowée foeetipbvirGéharmednekride Navitpaiicatedecattdd earefufak e Pl aci d, NY). 420%
Criterion Precastaddfiradi€ :EneR it 488 nubtb: @Y% oR - 1R ssnideti@w | es, CA).

[004771Det ei m na;ckcg‘;@gg/,gém%%mwy&ﬂactl vity: Conpounds were diluted from

di met hyl m | f oxi de ( é ]% Fﬁ?l nt,o IiaHIVNDE (20 mM HEPES pH 72, 1 nmM
MyCl2, 25 100 raM Nag : EDTA). A typical 25-microliter

assay contai ned O. 002 nanonDIes VERHS .. 0.02 nanonol es ERI C2, 025
nanonol es MBP, 0.25 nanornol es unl a ATP, and 0.1 pG [y3311 ATP. The
screeni ng assay essentially conprise r additions. Five pl of diluted

conpound were gdispensed to 96-well asgay plates. Ten pl of 2.5x enzyne

cocktai | (VEKLCA aag ERIZ, R8s e 1R amsgnamammwl fol | owed by 30
a pmincubation %‘(fb"‘f}%@ﬁg q.l%ngmaqio mgﬂt tg}g}) rat,L ldl’e §n pl of 2.5x

substrat e cockt ai re then added,
fol | oned by i ncuﬁ’ti?’%" on For: %(S"’%‘?‘ 8%““%3 ra re. Finally, 100

gl of 10% tri chl BrERBEPE*E&rd E}&Twﬁ)@?@“ﬁ’dﬂ‘éﬂ‘%ﬁlﬂ‘ ©&5at ed for 30 minutes
at nom t enper dt utheoily leyetyad cxtragied wity/CHA {2k 131 i orgeniglesieriat vathed with adi ol abel ed
protein product s wadRgeetul)OfincR00a) red died MBS @) ddxriyest @ cbadihe gidass fi ber 96 wel |
filter plates pr vk kel wibdid Wadiah siddud cldtgtse pbasategrodud e filter plate
was then washed g.slizZhSuwhk (toel@ls MAUB 2 ¥RSH SRl/2688 7Py, absol ute et hanol
and the plate wagpal lowed to air dry for 30 mnutes at roomtenperature. A
back seal was appli wal Ly and 1. of C|nt|IIat|on cocktail were
di spensed to ezgch vveeS?ef’gq H'a'"x'ﬂ"m* '2'“°’°41'°d°q' 1 d the plate was cotnted in
the TopCount for two seconds per wel(l? 04781For certain experinents a
truncated version of MEK that re&quy { vati on by Raf ki nase were used
Exanple 93 10 1004791Generation o atya Ef fects of compounds in the
cell were determ ned by Western bl ofting for phosphnyl ated ERI C. NMDA- MB-231

breast cancer Ceiol)éﬂV\BrEFlQalroﬁLﬁQmﬁnQ(z% 8 ok DAY £ B, 000 cel |5 per vl

and grown in a !ﬂ!ﬂﬁ{ £ 2 I ow day, the growh
medi a ( DVEM +10°/Z‘ %) (yb ?@mgé)z Egemnahongﬁcnﬁélam?%?aced with starve

nmedi a (DVEM 15 - e ‘“é‘i“&?"m%‘(‘f\‘# eg’gé%"ﬁ’ﬁjm 211s were incubated in the
starve nmedia for sixteen hours and then treated with a range of conpound
concentrations for thirty mnutes. After incubation with & npound, cells
were stinmulated with 100ng/ mLEGF for five mnutes. Thc cells were then

| ysed and anal yzed by Western bl ot using a nonocl onal antibody raised to
phosphoryl ated ERI C The signal was "8ipf¥fi ed usi ng a secondary anti body
conjugated to a 20 near a 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 cal cul ations. Legend: A EC50 = < 2.0nM B, EC50
i=2.0-150M C, EC50 = 15nM 100nM D, SC50> 1000M 1C50 < 201iM F, EC50 >
100nM Cso > 20pl114 Conpound Nunber Structure Activity uM 1000 . 1414 0 A
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[0043D] 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: LAUVEN(6-ethyl-3.4-difluoro-2-(2-fluoro-4-
iodophenylamingphenylcvelopropane-1-sulfon
=
&
NH H F
E;Ef)l
F |
F

[00431] According to the general procedure B, l-allyl-cyclopropanesulfonyl chloride
(230 mg, 1.27 mmol) was reacled with 5,8-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].
Step H: 1-(2,3-Dihvdroxypropyl}-N-{6-ethy!-3,4-difluoro-2{2-fluorg-4-

iodophenylamino)phen clo) e-1-sulfon;
H
"S‘NH
15  [0D432] 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;O) and the reaction mixture was stitred at
room temperature for 16 hours. EtOAc was added, the organic phase was washed with
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water, dried (MgS0;) and concentrated under reduced pressure. The residue was purified

over silica gel chromatography (eluants: EtOA¢/McOH) 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= 3.1 & 10.8 Hz, 1H), 6.69 (br 5, 1H), 6.36 (dt, /= 4.3, 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 (q, 2H), 2.40 (dd, 7= 10.2

& 15.9 Hz, 1H), 1.73 (brm, 2H), 1.58 (m, 1H), 1.43 (m, 1H), 0.94 (m, 2H).

Exarnple 64
{00433} N-(3,4-difluoro-2-(2-fluoro-4-iodophenylamine)-6-(2-
methoxyethoxy)phenyl)}-1-(2,3-dihydroxypropylcyclopropane-1-sulfonamide:

10 Step A: 1.2,3-Trifluoro-5-(2-methoxyethoxy)-4-nitrobenzene:
NG,
\0/\/0 F
F
F

[00434] To a mixture of 3,4,5-tifluoro-2-nitrophenol (1.93, 10 mmol), PhaP (3.93 g,
15 mmol), and 2-methoxy-ethanol (1.18 ml, 15 mmol) in anhydrons THF (25 ml) a solution
of diisopropyl azodicarboxylate (2.91 ml, 15 mmol) in THF (5 mil) was added at 0° C and

15  thereaction mixture was stirred at room temnperature for 16h. The volatiles were evaporated
and the residue was dissolved in CH2Cl: (100 ml) and the organic layer was washed with
water (100 ml), brine (100 ml) dried (MgSO,) and evaporated. The residue obtained was
purified over flash silica gel chromatography to obtain the titled product in 68% (1.70 g)
yield. 'H NMR (300 MHz, CDCL;): § 6.78 (ddd, J=2.4, 6.0, 11.7 Hz, 1H), 419 (t, = 4.5

20 Hg 2H),3.72(t, J=4.5 Hz, 2H), 3.39 (s, 3H).

Step B: 2,3-Di -N-(2- -i

nitroaniline:

[00435] 2-Fiuoro-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
deseribed in Example 1 (Step A) to form the tide compound (1.02 g, 32%); m/z = 467 [M-
11.
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Step C: 5.6-Ix -N1-(2-fluoro-4-iodophenyl)-3-(2-methoxvethoxy)benzene-
1,2-diamine:
NHz F
\O/\,O H\©\
F |
F

[00436] 2,3-Difluoro-N-(2-fluoto-4-iodophenyl)-5-(2-methoxycthoxy)-6-nitroaniline
5 (1017 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: L-Allyl-N-(3.4difluoro-2-(2-fluoro-4-iodophenylamino)-6-(2-

oxvethoxyiphenyl)evelopropane-1-sulfonsmide:

&

0=y " F
F l
F

10 [00437] According to the general procedure B, 1-allyl-cyclopropanesutfony! chloride
(450 mg, 2.5 mmol) was reacted with 5,6-difluero-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-difluorg-2-(2-flu jodophenylamino}-6-{2-
15 methoxvyelboxyiphenyl}-I-(2 3-dihydroxypropylieyclopropane-1-sulfonamide:

Xx
HO e
07 *NH £
N
\0/\\/0 b\
F t
F

[00438] 1-allyl-N-(3,4-difleoro-2-(2-fluoro-4-iod ophenylamine)-6-(2-
methoxyethoxy)phenyl)eyclopropane-l-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 (0.03% 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 (MgS0;4) and concentrated under reduced
pressure. The residue was purified over silica gel chromatography (eluants: EtOAc/MeOH)
5 toobtain the titled product. 'H NMR (300 MHz, CDCl;): § 7.36 (dd, J=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 & 129 Hz, 1H),
4.17 (m, 2H), 4.01 (m, 1H), 3.78 (m, 2H), 3.60 (dd, /= 3.6 & 11.1 Hz, 1H), 3.47 (m, 1H),
3.45 (s, 3H), 2.36 (dd, J=9.6 & 159 Hz, 1H), 1.78 (dd, J=2.4 & 15.6 Hz, 1H), 1.45-1.25
{m, 2H), 0.8% (m, 2H).
10 Example 65
[00439] 2,4-dichloro-N-(3,4-difluoro-2-(2-fluerc-4-lodophenylamino}phenyl}

benzene sulfonamide:
Gl Cl
gs”?

4 NH H F
F {
F
[00440] Synthesized by method A using the appropriate sulfonyl chloride, m/z = 571
15 [M-1}
Example 66
(00441] 2-chlore-N-(3,4-difluoro-2-(2-fluoro-4-iodophenylamino)phenyly-4-
(trifluoromethyljbenzenesulfonamide:
FaC Cl
&
df “NH H F
ol
F
20 [00442] Synthesized by method A using the appropriate sulfonyl chloride, m/z = 605
{M-1].
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Exemple 67
[00443) N-(3,4-difluoro-2-(2-flucro4-ivdophenylamino)phenyl)-2-

(triffnoromethoxy) benzene sulfonamide:

GFs

o

JS:P

r) At

o NH H F
( ;E‘@L
F I
F
5 [00444] Synthesized by method A using the appropriate sulfonyl chloride, m/z = 587
[M-1].
Example 68

[00445]) 44N-(3,4-difluoro-2-(2-{luoro-4-
{odophenylamino)phenyl)sulfamoyl)benzoie acid:

=

o
G .
& NH i é

F i

F
[00446] Synthesized by method A using the eppropriate suifonyl chloride, m/’z = 584
M-1).
Example 69

[00447] N-(3,4-difluoro-2-(2-fluoro-4-
15  iodophenylamino)phenyl)benzenesulfonamide:

Q¥
4 .
SN, F
0 nf‘:l
F |
F
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Structure MDA pERK ELI SA ECso 0497618 a'? 0O

[00448) Synthesized by method A using the appropriate sulfonyl chloride, m/z = 503
[M-1].
Example 70
[00449] N-(3,4-difluoro-2-(2-fluoro-4-icdophenylamino)phenyl)-2-fluorobenzene
5 sulfonamide:
F

n F

Aol
[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. PACL:{dppf) x DCM and 10 eq. anhydrous K,CO; powder ina
deoxygcenated mixture of dioxane and water (3:1) was heated in a microwave reactor for 60
min at 115°C. It was extracted using eq. NHyCVYTHF, and the organic fraction was dried
uwsing Ne-S04. The crude reaction products were purified using flash-column

15  chromatography (Si, BtOA«/Hexanes, or CHCl;/MeOH). Yields: 20-40%.

Example 71
[00453] N-(3,4-difluore-2-(2-fluoro-4-
methylphenyhmino)phcnyl)cyc!opropnnwul.fonamide;

1;?’ ~

&,

20 [00454] Synthesized by General procedure D: 'H-NMR (500 MHz, CDCly): § =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, bx), 6.37-
6.33 (t, 1H), 5.54 (s, 1H, br), 2.42-2.39 (m, 1H), 2.25 (5, 3H), 1.14-1.11 (m, 2H), 0.94-0.90
(m, 2H); m/z = 355 [M-1].
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{o0455) 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 50%.
Example 72
5 [00456] N-(3,4-diflnoro-2-(2-flnoro-4-(1H-pyrazol4-
yDphenylamino)phenyl)eyelopropane sulfonamide

Step A: 2.3-Difluore-N-[2-fluoro-4-iodopheny]})-6-nitroaniline:

To a solution of 2-fluoro-4-iodoeniline (11.40 g, 47 mmol) in 100 ml anhydrous

10 THF at 0°C, 47 ml of 8 1M solution of LHMDS in THF (47 mmol) was added dropwise.
The color of the solution twned dark purple. The selution wes transferred via cannula 10 a
dropping funncl, and the solution (containing the amine free basc) 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 bours. The volume of the solvent was reduced, followed by extraction
using ethyl acetate and brine. The organie layer was dried over sodium sulfate, the solvent
was removed, and the obtained dark oil was purified by flash chromatography (EtOAc/
hexene 1:5, Re= 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-Difluore-N1-(2-fluoro-4-iodophenyl e-1,2-diamige

NH; F

sael

F
To a solution of nitro-diarylamine (6.23 g, 15.8 mmol} in 300 ml ethanol wes edded

iron powder (13.74 g, 246 mmo!) 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 wes 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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E
ND

product was recrystallized from CHCI; / hexane (1:50). The product was obtained as brown
needles (2.094 g, 66%,). Ry=0.44 (EtOAc / Hex 1:3). "H-NMR (500 MHz, CDCl;): 5=
7.40-7.38 (dd, 1H, J=11.3 Hz, J= 1.5 Hz). 7.25-7.23 (4, 1H, J= 8.5 Hz), 6.97-6.92 (g, 1H,
J=9Hz), 6.51-6.48 (m, 1H), 6.24-6.21 (¢, 1H, J=9 Hz), 5.3 (s, 1H, NH, br), 3.80 (5, 2H,
5 NHjy, br); LRMS (BSD: m/z = 365 [M+H]".
Step C; N-{3 4-difluoro-2-(2-fluc: jod lamino)phenyl)eyelopropane

sulfonemide:
A o}
,S”N

g hNH , T
T
sqel
F
According to the general procedure A, 5,6-diflucro-N1-(2-fluoro-4-
10 iodophenyl)benzenc-1,2-diamine was reacied with cyclopropanesulfonyl chloride to obtain
the desired product. (500 MHz, CDCly): § = 7.38-7.37 (4, 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 (q, 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-17.
Step D: A-difluoro-2-(2-flup 1H+ 1-4-v])phenylamino}phenvyl
15  eyclopropanesulfonamide;

AL
¢ NH F
° i K
F R
| °N
F &
b

General procedure C : "H-NMR (500 MHz, CDCly): § = 8.00-7.90 (m, 2H), 7.30-7.20 (m,
2H), 7.15-7.10 (i, 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); m/z = 407 [M-17".
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Exarple 73
[00457] N<(3,4-dHluoro-2-(2-fluoro-4-1-methyl-1 H-pyrazol-4-
yDphenylamino)phenyl) cyclopropanesulfonamide

5  Synthesized by General procedure C : "H-NMR (500 MHz, CDCL); § =7.95 (s, LH), 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)phenyla mino)phenyl)
10 cyclopropancsulfonamide

B
0 @nﬁh
IS B

Synthesized by General procedure € ; "H-NMR (500 MHz, CDClLy): § = 7.90 (s, 1H), 7.80
(s, 1H), 7.30-7.20 (m, 2H), 7.15-7.10 {m, 1K), 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-diffaoro-2-(2-fluoro<4-(pyridin-4-yl)phenylamino) phenyl)
cyclopropanesulfonamide
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I nfl ammat ory bowel disease (I113D), psoriasis and rheumatoid arthritis (RA).
The conpounds and conpositions described herein are also useful for the
once- or twice-daily oral treatment or prophylaxis of one or nore di seases
including but not limted to cancer, IBD, psoriasis and RA

Synthesized by General procedure C : 'H-NMR (500 MHz, CDCL): § = 8.62-8.61 (d, 2H),
7.43-7.41 (m, 4H), 7.23-7.22 (m, 1H), 7.16-7.11 (g, 1H), 6.61-6.58 (t, 1H), 6.11 (s, 1H, br),
2.53-2.50 (m, 1H), 1.21-1.10 (m, 2H), 1.02-0.99 (m, 2H); m/z = 418 [M-17.

Example 76
5 [00460] N-(3,4-difluoro-2-(2-flnoro-4-(pyridin-3-yl)phenylamino)phenyl)
cyclopropanesulfonamide
AP
d “NH F
3

@F [

F N

Synthesized by Generat procedure C : 'H-NMR (500 MHz, [D6]-DMSQ): § =945 (s, 1H),
8.91 (s, 1H), 8.54 (s, IH), 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-1]"
Example 77
[00461] N-(2-(4-cyano-2-fluorophenylamine)-3,4-
dHluorophenyleyclopropanesulfonamide

Aﬁl,o
GONA o, F
N
ith\\\
L N

15 A suspension containing the acyl 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 wes 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 (Ry= 0.42 (EtOAc/Hexanes 1:1). Yield: 15 %.

20 miz =366 [M-1].
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10 1004811l n vivo tests of the conpound of the structurc bel ow (Conpound
No. 1021 in the table shown in exanple 93 above, prepared as descri bed
herein), are described in this HQ CH exanple: 1004821Hurman tunors were

i npl ant ed W@ 280/R824fi ce. Conpound no. 1021 was admi ni stRGTEP2HIANS for 14
days once tunors were approximately 100 mm8B in size. Tunor 15 growth
inhibition (mM was determ ned after 14 days of treatnent as the reduction
in the size of tunors in treated groups versus vehicle controls. The tine
to endpoint (TEE) was calculated as the tine for the tunor to reach the
speci fied endpoint volune or the |ast day of the study, whichever cane
first. Treatnment outcone was determ ned from percent tunor growth del ay
(99rA), defined as the percent increase in nedian TTE of treated versus 20
vehicle-treated control mce. Aninmals were also nonitored for regression
responses. Levels of pERX in tunors and brain were determ ned by Western
blots and correl ated w t b plasma | evels of Compound no. 1021 for the

phar macodynam c/ pb ﬁHﬁka c_stud A nunber of tunor nodels were

eval uated with dﬂ@#@renﬁ“ﬂﬁ@@g*éﬁ&“&%gwﬁﬁ*reglnens Treatnent with 25 or 50
nmg/ kg once dai | y Yirupyrhephisytleprorstesiliingnifec a| | y significant 94GD in A375

mel anoma tunors, Col 0205 col on £aneer tunors, and A431 epidernoid tunors.
Statistically S|gn|f|cant T4 masfnhsgrved for oral dosing at 25 ng/kg QD
for these tunor nodels as well as &0 col on cancer tunors. The effect
of different dosing regi nens was & i1 A375 xenografts. Al though 100
ng/ 1(g Conpound no. 1021 given orauly 5 onﬂgeﬂmwy t wo days showed

statistically SI nlflc GD, (919 ive as @
treatnents at % %y(%e eﬁ@“ﬁ%ﬁ}@rq m? &QE aés%?%z *Twice daily

(BI D) dosing was 74 7536 "ezo'éfsf(‘bb‘?ﬁv’é "Pﬁéﬁ)”%ﬂ g&s"f)ﬁf,;%é%( asured by 96O
Dosi ng at 12.5 ng/k@Bpp2Pasiint 8! 3 149: 2H0b5%¢4° tedWpdred Md-51. 7% for 25
ng/ kg QD of ConpoundExmmle79021. Dosing at 25 ng/kg BID resulted in 110. 1%
T4& conpar ed to G4@% T@-(Z—(ﬁ'&Eetyﬁgluﬂl&iﬁ@&lkgla@)d,ﬁdiﬂuomphenyl)

phar macodynam g/ phigpaasalsngdl € study in Colo205 xenografts show i nhibition
of pERIC formation in tunors ile mnimal inhibition was observed in brain
suggesting potent anti-tunor ac ﬁgﬁty with limted CNS penetration.

[ 00483] Conpound no. 1021 is a p8t Nt i Qhi bi tor of MEK1/2 that suppresses
tunmor cell growth in vitro and i |Vﬂ>
to growh inhibition by 15 the colifpdund ffhanehor age- dependent growth but
not anchorage-independent growth 6r in xewdgrafts. Mintaini ng adequate MEK
i nhi bi tion throughdesizedbh@enegitrmradge d : IR0 MEp PGk 8= 4605 BB 7A0r e i nportant than
peak | evel s due tes@hm, gr-estan, ehhiaaoy, 79d-13h@nonricegaen: dosi ng. Conpound
no. 1021 has a favweraky e, p%(@moofr)idsemra,lhpm&smwjida(stah)ez@r oj ected

t herapeutic d0§9724p(]§.51§L1 B0.138NRIE Ak b (E%ﬁ)%l-sw)[ﬁf]] 20-40ng/ day in humans. 20
Exanpl e 94A [00484 t|on of Cancer Gow h (G 50)

Anchor age- dependent ition was neastnad using Cell7lterdo
reagent after 48 %% re%ﬁ%ﬁf“ﬁ%ﬂ“%ﬁ‘ﬁ'ﬁﬂﬁﬂmmﬂﬂlﬂ’?‘é‘? cells grown in
384-wel | pl ates. FHerRIralEemles | ndependent growth assays used MIS

(et hanet hi osul fonate) reagentAafder 7 days treatment of cells grown in
medi a containing 0.15% agar ose gﬁwmqinon bi nding plates (A431). Gowth

i nhibition values (G 50) are sho e tabl e bel ow. Tunor Cell Line BRAF
st at us Anchor age- Dependent 0l 50 chor age- | ndependent 0150 ( niwr
sd) A375 Mel anoma V600E 67 12 68f1 "34 205 Col on

SN

20 Synthesized by General procedwre C : "H-NMR (500 MHz, CDCL): § = 7.68-7.66 (m, 2H),
7.58-7.57 (m, 2H), 7.38-7.35 (m, 2H), 7.20-7.18 (d, 1H), 7.18-7.02 (g, 1H), 6.67 (5, 1H, bs),
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V600OE 74 45 33 16 HI79 Col on V600OE 70th 12 Not determ ned A431 Epi dernvoid

Nor nmal

>10,000 65 19 Exanple 9413 [00485l1 Antl - Tunor Xenograft Activity

Femal e nu/nu mce were inplanted with A375 Mel anoma, Col 0205 Col on Tunor,
A431 Epi deMPRAPIREHBr or HT-29 Col on Tunor cells, whi cHPGIHRIQOGHed t o

grow to 100-200 5 =113. Conpound no.
orally (25nmg/ kg, 50ng/ kg or

1021 or vehicle was adm ni stered
100ngy/ kg), once a day, for 14 days. Average

tunmor vol unes were graphed for vehicle and treated groups and are shown in

Fig. I.

Exanol e 94C i 0 [004861Tumor Growth inhibition (TOD 25 mg/ kg QD

Tumor G owmh Inhibition for the groups treated with 25 ng/ kg Conpound no.

1021 were cal culated for the indicated tunor xenogmis.
I nhi bition was neasured at the cad of once daily dosing for
cal cul ated according to:

vol nmeww) ,

Xenograft % TO

G owt h
14 days and
(treated tunor volunerro - tunor

Tunor

W& = 100 x 1 -

15(vehicle treated tunor volunesag - tunor vol unetgag) The range
for A375 and Col

Tunor

B B e IR L APPSR B 58 i on 7o 123+

<0.001 HT29 Col of*562 001 A431 Epi dernmoid 67 <0.001 *Regressions not ed
during course of expEf#Eht

5

15

20

[00465] N-(2(3,4'difluorobiphenyl-4-ylamino)-3,4-
difluorophenyl)cyelopropanesulfonamide
AP
7"NH F

[eaen

Synthesized by General procedure C : 'H-NMR (500 MHz, CDCly): 8 = 7.44-7.37 (m, 3H),
7.29-7.27 (4, 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 (1, 2H); m/z = 435 [M-1T".

Examnple 82
[00466] N-(3,4-difluorc-2-(3-fluero-4'-(methylsulfonnmide)biphenyl-4-
ylamino)phenyl) eyclopropanesulfonamide

i
P NH

A_p
d H £
(ﬁ,:
F Eﬁ‘s’f

Synthesized by General procedure C : "H-NMR (500 MHz, [D6}-DMSO): § = 9.39 (s, 1H,
br}, 7.63-7.60 (m, 3H), 7.53-7.50 (4, 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-17-

Example 83
[00467] N-(3,4-difluoro-2-(2-fluoro4-
methylphenylamino)phenyljeyclopropanesulionamide
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Exanpl e 941)

vehicl e or

obt ai ned from dosing Balb/c mce wth 25 ng/ kg 25 Conpound no.

20 [00487] EDso in Col 0205 Xenogralt Male nu/nu mce were
i nplanted with Col 0205 tunor cells. After 10 days animals were random zed
by tunor sj

e (range 126-256 mB) and treated with paclitaxel
s o

Q013x5) ,

V
0. 1021 (PO, QDx14). Phar macol ci nePthéUSﬁ?fPéfPé?sers wer e

1021 and

extrapol ati ng values for the | ower dose groups and shown in the table
8 n Treatnment Reginmen initial Tunmor Volunme (mB) Day 15 Tunor
% TO Cow ("ha ) Cow (iiginiL ) AUC (jig- hr/nlL)

bel ow. ei
Vol une (nm
R 1

10 Vehicle -

10

15

20

Synthesized by General procedure C : "H-NMR (500 MHz, CDCly): § =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 {5, 1H, br), 6.37-6.33 (1, 1H),
5.54 (s, 1H, br), 2.42-2,39 (m, 1H), 2.25 (5, 3H), 1.14-1.11 (m, 2H), 0.94-0.90 (m, 2H); m/z
=355 [M-17.
Example 84
[00463] 4'-(6-(cyclopropanesulfonamido)-2,3-difluorophenylamino)-3'-
fluorobiphenyl-3-carboxylic acid
ALp
0,,'3 “NH i F
Ul X
F O 0
F

Synthesized by Genera! procedure C : 'H-NMR (500 MHz, [D4]-veOH): 5 = 8.21 (3, 1H),
7.93-7.91 (d, 1H), 7.73-7.72 (d, 1H), 7.47-7.43 (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-1]. '

Example 85
[00459] N-(34-difluoro-2-(3-fluoro-3'-(methylisulfonamido)biphenyl4-
ylamino)phenyl) cyclopropanesulfonamide

A_p

7 “NH

d N E
Ol
E e
F (J &%

Synthesized by General procedure C : "H-NMR (500 MHz, [D4]-MeOH): §=7.92 (3, 1H),
7.46-7.34 (m, 5H), 7.34-7.31 (d, 1H), 7.29-7.22 (m, 1H), 7.16-7.15 (g, 1H), 6.74-6.71 (m,
LH), 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-
1T.

Page [95 of 230

Vol unme ng/ k



18511.1 2093th17 4 - - - - 2 10 Paclitaxel 30 1841-9.8 113th-9.6 104* - -
- 3 10 Conmpound No. 1021 2.5 184-1-9.8 118712 7 47* 0.99 0.003 5.5 4 10 5

183.8 th9.8 1175th10 4 48* 1.97 0.006 11.0
WO 2009/129246 PCT/US2009/040538

Example 86
[00470] N-(3,4-difluoro-2-(3-fluoro-2'-(methylsulfonamido)bipheny!-4-

ylamino)phenyl) cyclopropanesulfonamide

5 Synthesized by General procedure C : 'H-NMR (500 MHz, [D4}-McOH): § = 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-17".

Example 87
[00471] N-(3,4-diflaoro-2-(3-fluoro-4'<(trifluoromethoxy)biphenyl4-

10 ylamino)phenyl) cyclopropanesulfonamide

A_p
SN, F
(:LN C
T
F o CFa

Synthesized by General procedure C : "H-NMR (500 MHz, [D4]-McOH): & = 7.69-7.67 (d,
2H), 7.46-7.43 (d, 1H), 7.36-7.33 (m, 4H), 7.30-7.29 (q, 1H), 6.73-5.72 (m, 1H), 2.51-2.49
(m, 1H), 0,94-0.92 (m, 2H), 0.91-0.90 (m, 2H); nt/z =501 [M-17",

15 Example 88
[00472] N-(3,4-Difluoro-2-(2-fluoro-4-lodephenylamino)pheayl)-2-

{methylamino) ethanesulfonamide

(=]

1]

N o 1
sqel
i

Synthesized by General procedure D, "H NMR (300 MHz, CDCl3): 6 9.01 (br s, D0
20  exchangeable, 1H), 7.36 {dd, J=12.1 & 10.5 Hz, 1H), 7.27 (m, 1H), 7.17 (m, 1H), 7.03 (dd,
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5 10 10 185.1thl 1. 7 104516 O 55* 3.94 0.012 22.0 6 10 25 185.1thl 1. 7

762t h81 70*

9.85 0.029 55.0

*P<0. 001 Exanple 94E 1004881Tunor

G owt h

Inhibition with A375 Xcnografts 5 A375 Xenograft mce were adm ni stered
Conpound nWO 2002129H86ny/ kg QD, 25ng/ kg BI D, 50ng/ kg QD MEd/U20{HIRY BI D.
The %Gl was cal cul ated and graphed and is shown in Fig. 2. Exanple 94F 10
1004891Pl asm Concentrations in Mce Female nu/nu mce were inplanted with

A375 tunor

cells,

which were allowed to grow to 100-200 m®B. Conpound no.

1021 or vehicle was adm nistered orally once a day (QD) or tw ce a day

(BID) (50ng/ kg QD, 25ngy/ kg BID, 50ng/ kg @ and 12.5nglleg BID).

Tunor

G owmh Inhibition was neasured at the end of once daily dosing for 14 days

and cal cul ated 15accordi ng to:
honor volunet au]) (vehicle treated tunor vol uneaui

AUC (pgllr/m) 132.5 117.0 66.5 78.0 Ct hui (W00

J=9,0& 16.8 Hz, 1H), 6.48 (s, D20 exchangeable, 1H), 6.31 (dt, /=3.0,8.7 & 17.4 Hz,
1H), 3.45 (brt. 2H). 3.31 (br 5, 2H), 2.65 (5. 3H). 1.80(br 5, D70 exchangesble, 1H).
Example 89
[o0473] N-(3,4-difluoro-2~(2-fluoro-4-iodophenylamino)phenyl)}-2-(2-
5  (dimethylamino)ethylamino) ethanesulfonamide

|
/N“/\N/\/ﬁ‘NH

Synthesized by General procedure D. 'H NMR. (300 MHz, CDCly): 3 7.35 {m, 1H), 7.25 (m,
1H), 7.18 (d, J = 8.7 Hz, 1H), 7.02 (dd, J=8.7 & 18.0 Hz, 1H), 6.38 {m, 1H), 6.18 (dd, /=
8.7 & 17.1 Hz, 1H), 3.62 {t, 7= 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, GH).
Example 90
{00474] N-(34-difluoro-2-(2-fluore—4-fodophenylamino)phenyl)-2-
(ethyl(methyl)amino) ethanesulfonamide

/\N-’\\/EJ;I

15 Synthesized by General procedure D. 'H NMR (300 MHz, (CDCl; + D.O)): § 7.39 (dd, J =
1.5 & 10.5 Hz, 1H), 7.31 {m, 2H), 7.07 (dd, /= 9.0 & 17.4 Hz, 1H), 6.30 (dt, /=24,9.0 &
17.4 Hz, 1H), 3.55 (t, J= 6.9 & 7.8 Hz, 2H), 3.38 (br t, J = 6.0 & 8.7 Hz, 2H), 3.05 (g, 2H),
2.69 (s, 36D, 1.31 (1, J= 7.2 Hz, 3H).

Example 91

20 [00475) N-(3,4-diflnoro-2~(2-fluoro-4-iodophenylamino)phenyly-2-(4-

methylpiperazin-1-yl) ethanesulfonamide
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23.8 10.2 11,9 7.8 CGtho (Il/r/ran 0.06 1.24 0.03 0.49 Crain Free Fraction
(rig/rap 0.117 2.48 0.059 0.986 Statistical Significance = Logrank test
Exanpl e 94G [004901Mouse Xenograft Tunmors and Inhibition of Brain M EK
Activity PY¥RaPEMAYAU nice inplanted with Co010205 t unoPCEEISPYIRMEB gi ven a
singl e dose of vehicle or Compound no. 1021 at 2.5, 5, 10, or 25 ny/kg.
Compound | evels were determned in 5 plasma sanpl es and pERK | evel s were
determ ned in tunor and brain sanples collected at 2, 6, 12, and 24 hr

post -dose, The pERK levels from Western blots were quantified using the

LI - COR Qdyssey, normalized to total ERK | evels and conpared to
vehicle-treated levels to determne % MEK i nhibition. MEK inhibition in
tumor or brain for each nouse was graphed with the correspondi ng pl asna
concentration of Conmpound no. 1021 ill the 10 animal. Non-Ilinear regression
gave an EC') of 73nMfor MEK inhibition in tunors. The brain ECss was >5000
nM A graph of plasng copncentrati_of 1! E %inhibition is
shown in Fig. 3.° gmedfg%%ﬁ/mﬁﬁgg"éerr)ap i%%%nﬂ%%g&%? F@g@é’géa% 15Examml e 95A
[ 004911Bl ue si ze!“‘-%&?lg‘%b@ﬁ%fﬁl’ﬁ-l%(ﬁdpé=ﬁlﬁé‘§7-b%‘r‘ ) (P& AT B -%‘b‘ﬂ? aining a dry
powder bl end conpodiii2efm {775 = af) Sdher m@D.Ad &HP.efdt 4157-58% 2onpound no. 1021
(see tabl e sbown zsstrexdéiiiypl e 93 above) of structure: 20 Conpound no. 1021
was prepared as described herein, and then mcronized using a fluid energy
mll (Spiral Jet ;Mioiclo@edoni cal |y grounded, with a grinding chanmber

di aneter of 50mm a Q.4 x 0. 8nm nozzle ring an injector nozzle dianeter
of 0.8mm and i nj ?&Iﬁr nezzl e distance of 3nun).. Conpound no. 1021 and a
portion of the m_crocr sta”ll ne ce_T ul SElEr m xed lancl screened through a
#20 mesh screen JRESH 3‘8"?“8“"5{“6"?“?'?&%1“85?{1 gﬁ""f%ﬁ%‘f“&““ﬁf%ﬂ'&er (V- bl ender).
The remai ni ng M EeEFTAEKAT (Brrprgneche myaipngop 8hg and SEP UM RT PHISugh a #20 nesh
screen, added t o ittt yevtemsiioa fegor pGEMAR@rodyppMidisnm, ViHum ik widieed. The

Croscar nel | ose SodiealERl ARNASCEI-MEKIL T ats pxplesseBin Efcmtidys wemépegigly eened t hr ough a #20
mesh screen, addedisitd@sidy Bttt @fnbrat 4 affifity tehiahdsRRGRmaadBibiedd) ended. The powder
bl end was passed plfikRUEN. e Er@b @bid AGsutcioRaEtol BiAPRIEb chRdaElR) iCOM | ) and added
back to the b'@”gﬁ@% smtbidRhRing, 1Y weRRl, MAHE . RS EMRGRGRLUM St ear at e was

screened through. a.# mesh screen webended. w mlled powder
bl end. The pomderh%%?nénam\')\u/asg'ﬁ"flfeﬂ %]r;hq%ﬂ%g?egrémfca %Jt}],ﬁek%?wafhe 10 ny capsul es

|
wer e banded for “HEHTFFPELEE AR °@6ﬂ’9“§£%@3%8’ PPBEMBP the capsules is
shown in the tabl¥esryehpsgiffor Gty Yle, Ml frsylidis adgiodne f PR apsul e
(ATP) ([y-""P]) (NEN Perkin Blmer, Wellesley, MA) was the source of radiolabel for all
20  kinase reactions, Activated Raf-1 (truncated) and activated MAPKinase 2/ERK2 were
purchased from Upstate, Inc. (Lake Placid, NY). 4-20% Criterion Precast gels were
purchased from Bio-Red (Hercules, CA).
{00477 Determination of enzymatic activity: Compounds were diluted from
dimethylsul foxide (DMSO) stocks into 1XHMNDE (20 mM HEPES pH 7.2, | mM MgCl,
25 100 mM NaCl, 125 mM DTT, 0.2 mM EDTA). A typical 25-microliter assay contained
0.002 nanomoles MEK 1%, 0.02 nanomoles ERK2, 0,25 nanomoles MBP, 0.25 nanomoles
unlabeled ATP, and 0.1 pCi [y**P] ATP. The screening assay essentially comprised four
additions. Five pl of diluted compound were dispensed to 96-well assay plates. Ten pl of
2.5x enzyme cocktail (MEK1%* and ERK2 only} were then added to each well followed by
3¢  apre-incubation for 30 minutes at ambient temperature. Ten yl of 2.5x substrate cocktail
(labeled and unlabeled ATP plus MBP) were then added, followed by incubation for 60
minutes at ambient femperature. 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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nag/ unit % ng/unit % Conpound no. 1021 1.0 0.4 10.0 4.2 Mcrocrystalline
Cellul ose, NF (Avicel P11302) 222.2 92.6 213.2 88.8 Croscannel | 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
Magnesi um SOZAPARBH6NE 2.4 1.0 2.4 1.0 Total 240.0 100.F$THUEHO4GH 0 Bl ue
Size 1 Hard Celatin Capsule Shell 1 "Target fill weight adjusted based on
actual potency of blend. 5 [00493] Typical batch forrmula for a 10,000 batch
of 1 ng capsules were as follows:

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 40wl of
5  scintillation cockteil were dispensed (o each well. A top seal was applied and the plate was
counted in the TopCouni for two seconds per well.
[00478] For certain experiments a truncated version of MEK that requires activation
by Raf kinase 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
(OMEM + 10% fetal bovine serum) was removed and replaced with starve media (DMEM
15 +0.1% fetal bovine serum), Cells were incubated in the sterve media for sixteen hours and
then treated with a mnge 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 biot using a monoclonal antibody raised to
phosphorylated ERK. The sipnal was amplified using a secondary antibody conjugated to a
20 near -JR 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 ECS0 calculations.
Legend: A, ECyy = < 2.0nM; B, ECgp = 2.0-15nM; C, ECye = 150M-100nM;
D, ECyp > 100nM, ICsp < 20pM; F, ECsp > 1000M, [Cso > 20uM

Compound Activity
Number Structure M
3]
\.{
&
1000 N A
F |
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Bat ch Fornul a Conponents Quantity per batch (g) (for 10,000 units) Conpound
no. 1021 10.0 Mcrocrystalline Cellul ose, NF (Avicel P11302) 2222
Croscarnell ose Sodi um NF (Ac-Di Sol) 120.0 Sodium Lauryl Sulfate, NF 24.0
Magnesi um SOSAPARE46NE 24.0 Total Fill Weight' 2400 Bl FETES2WD4453% d

Gel atin Capsule Shell 10,000 'Target fill weight adjusted based on actual
potency of blend. [00494] Typi cal batch formula for a 10,000 ba ch of 10 ng
capsul es were as follows: Batch Fornula Conponents Quantity per batch (g)
(for 10,000 units) Conmpound no. 1021 100.0 Mcrocrystalline Cellul ose, NF
(Avi cel P11302) 2132 Croscarnael |l ose Sodium NF (Ac-Di Sol) 120.0 Sodi um
Lauryl Sulfate, NF 24.0 Magnesium Steantte, NF 24.0 Total Fill W.ight' 2400
Blue Size 1 Hard Gelatin Capsule Shelf' 10,000 'Target fill weight adjusted
based on actual potency of blend.

Compound Activity
Number Structure pM

o MNH
1001 H A
F
o/ \NH
1002 B
£ I
1003 H % C
F

LS, AL

o NH
1005 NH. C
F
1006 C
F
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Hxanol e 95B [011495]Blue size 1 hard gel atin capsul es are prepared
containing a dry powder bl end conposition in 1 ng and 10 ng strengt hs
of Conpound no. 1022 (see table shown in PH exanple 93 above@

structure: WOGSMHSAME No. 1022 is prepared as 5 descri bfFTHERMPR453kh

m croni zed using a fluid energy mll (Spiral Jet MII, electronically
grounded, with a grinding chanber dianmeter of 50mm a 500.4 x 0.8mm nozzl e
ring; an injector nozzle dianmeter of 0.8mm and injector nozzle distance of
3mm) .. Conmpound No. 1022 and a portion of the microcrystalline cellulose
are m xed, screened through a 420 nesh screen and added to a
diffitsion-tunble blender (V-blender). The remaining Mcrocrystalline 10
Cellul ose is screened through a #20 nesh screen, added to the materials in
t he bl ender and bl ended. The Croscarnel | ose Sodi um and Sodi um Lauryl

Sul fate are screened through a #20 nmesh screen, added to the materials in

t he bl ender and bIendb thepowder—blend—s—p sied through a rotating
inpeller mll (Quadri) ﬁﬁmﬂ), addedhagk to t He ﬁhgnder and bl endi ng
continued. The Nhgne5|un18tedra I's screened tlhronghja #20 nmesh screen and
15 bl ended with the m| | ed pomde end. The pagwder blend is filled into
size 1 capsules. The 10 capsul e banded |for, i dentification.
1004961The conposition of the capsul homm in the table bel ow
Component | ng capsul ¢ 10 ng|capsul ong/unit % Conpound no. 1022
1.0 0.4 10.0 4.2 Mcro Hline Celfl ul ose, (Avicel PH302) 222.2 92.6
2132 88.8 Croscarnel | gse Sodiju F o Ac- Di Sol) 12.0 5/0 12.0 5.0 Sodi um
Lauryl Sulfate, NF 2.4 1.0 2,4 I¥0A@gnesium Stlearate| NF 2.4
1008 Y c
F i
0

./
& Ny F
1000 NH i C
F 1
1010 Nl‘b\ A
1011 " I o}
¢ i I

1012 B
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1.0 2.4 1.0 Total' 240.0 100.0 240.0 100.0 Blue Size 1 Hard Cel atin Capsul e
Shell 1 In vivo Activity in Humans Exanple 96 [00497] Adm ni stration of

t he capsul es described in exanple 95A in Hunman Cancer Patients. Hunman cancer
pati ents w¥OSBIAIP st ered a single dose of the 1 ng orPCHUSHPIE4EEDsuUl e
conposition descri bed above in exanple 95A. For a 2ng dose, patients were
given 2 x I ng capsules; for a 4ng dose, patients were given 4 x | ny

capsul es; for a 6ng dose, patients were given 6 x | ng capsules; for a 10ngy
dose, patients were given 1 x 10ng capsule; for a 20ng dose, patients were
given 2 x 10ng capsul es. [00498] The concentration-tinme profiles were

noni tored and are shown in Fig. 4 and 10in the table below Dose (ng) DB),
T. (hr) C (rig/m) CUM (ng/nL) AUCO.12he (ng:hr/mL) AUCT (niar/m) 2 1 2.0
0.111 0.0378

Compound Activity
Number Structure M

AW
1013 /o B
F

1014

1015

1016 éﬁ(m i c
7
1017 @W\é\ B
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0.700 NA 35 2.0 0.202 0.0756 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 2.19 NA 293
Exanpl e 97 Adm ni stration Conpound No. 2021 in Human Cancer Patients

[ 00499] AdVRAEYW RHen cancer patients were admi ni st er edEOHFRWINIYRD. 2021 at
doses of 2 ng, 4 ng, 6 ny, 10 ng, 20 ng, 30 ng and 40 ngy once daily (Q) as
fol | ows:

Compound Activity

Number Structure pv
HO
HO
1018 5// P
(Racemic) & i F A

HO.
o
1019 0//{ A
(Racemic) g
L O
F
H
H
Q
1020 4o N
{Racemic) S 3

HO.

0
1021 //!\

(S isomer) ¢
—~0 NH, t
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Cohort Dose Level (ng/subject May) # Patients Enrolled 126 2433634
10 5 $ 2046 30 37 40 3 15 (00500)Patients were suffering froma variety
of cancers, such as ovarian, adrenal, colorectal O rectal. 100501] Typi cal
PK charact W08 R%4 T o .. Gt, AUCD.24h, and tii) ofPGTHE2R0HSH s wer e
nonitored and recorded (standard deviation in parentheses) and are shown in
the tabl e bel ow Dose (ng/subject/da 3/) Day N

Compound Activity
Number Structure pM
OH
HO. H

\g\f
1022 /2N
isomer o N £ B

F i

1023 B
(R isomer) hH F
oL
F b
RO,
1024 o=5=0C B
(S isomer)

1025 _o H f B
F 1
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T. (hr) C (jrgails) Czar AdgimL) AUCarar AQgtrimlL) tia (hi) 2 35 3 1.33
(21.7) 0.0504 (49 2) 0'0093 8 (82.8) 0.517 (61.2) 11.4 (38.8) 4 222 1'50

(33.3) 30,105 (41 0) 0.0313 (41.1) 1.39 (42.7) 14.9 (0, 992)
WO 2009/129246 PCT/US2009/040538

Compound Activity
Number Structure pM
O
o-"'
1026 E A
o m,@\
F ]
LOH
o=5=°
1027 h A

7z
1028 " { A

T
1029 o/i - F c
geqet
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6 35 3 1.67 (69.3) 0.203 (16.6) 0.0369 (45.4) 1.98 (23.8) 13.2 (42.2) 10
222 3 1.67 (34.6) 0.218 (16.5) 0.0405 (49.7) 2.00 (29.4) 13.9 (28.9) 20 a2

3 2'17 (35.3) 0.435 (35.6) 0.101 (68.8) 4.88 (34.2) 13.6 (43.3) 30
WO 2009/129246 PCT/US2009/040538

Compound Activity
Number Structure pM

1030 .
OO
F H
r, ,
O
0454'
1031 F A

Legend: A, ECsp = < 2.0 nM; B, ECsp = 2.0-15nM; C, ECs = 15 nM-100 nM;,
D, ECsy =100 M - 200 nM; E, ECs > 200nM; ND = not yet determined
MDA pERK
ELISA ECyy

A\ .0
OJ‘NH w F
0497618 ¢[“ B
F F | N
A 0
Py
0 .
NH h F
0497620 ¢[ E
£ F | N

CPD# Structure

IZ -

—Z_ 2
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3 2.17 (35.3) 0.540 (83.6) 0.164 (53.6) 6.36 (68.6) 30.8 (96.9) 40 >33
00 0.909 0.151 10.1 10.5 T. =tine to maxi mum pl asna concentrati on;
maxi mum pl asma concentration; &4hr pl asma concentrati on 24 hours
after dosiWQ2BO®24 ea under curve and ta = half |ife. PROGEADYEMNSRat i ent
was dosed at 60 ng/day and showed good absorption and a hi gher AUC than 40
ng dose. 5[ 005031Patients with stable di sease states were observed, for
exanpl e see bel ow. Cohort Primary Tunor # Courses Response Cohort 2 (4
mAdav) Ovarian 10 Stable Di sease Cohort 3 (6 ng/day) Adrenal 6 Stable

D sease Colorectal 11

2
2.

OI\)QJ

0497654

0497688

0497689

%
@@
T,

0497692 ﬁ\ ‘\. E
t.

0499266

0499267
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Stabl e D sease Cohort 6 (30 ng/day) Rectal 4 Stable D sease Exanpl e
98: Adm nistrati onmuvlitslo=infCo [00504] Advanced Human cancer patients
(suffering froma variety of cancers) are adm ni stered Conpound No. 2021 at
doses of 6UPAHNY1ZBHY, 100ny, 150ngy, 200ng, to 300i ng, FOTHFZHHHISHONY once
daily (Q) as follows: Cohort Dose Level (ng/subject/day) 1 60 2 80 3 100 4
150 $ 200 6 300 7 400 8 500 WO 2009/ 129246PCT/ US2009/ 040538
(005051Patients are assessed for adverse reactions, clinical state and the
| i ke, and typical PK characteristics (T., C' Cs" AUCQ. 241, and tyx) are
nmoni tored and recorded. Ezatnple 99: Adm nistration Conpound No. 2021 in
Human Cancer Patients 5 1005061Advanced Human cancer patients (suffering
froma variety of cancers) are adm nistered Conpound No. 2021 at doses of
30rng, 40mg, 50ng, 75ny, 100ng, 150ng, 200nmg and 250ng twice daily (BID) as
foll ows: Cohort Dose Level (ng/subject) Nunber of Doses/ Day

0499268 “ ND
Aﬁ
0499271 “\‘ E
o]
n
N-S—

H

e

Qa0
=" NH F

NS H
0530701 D
N F I

cnjL §

0530716
H-&—

O

0530717 \“\ ND
'\

03561599 @: \©\ C
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Total Dose (ng/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 1005071Patients are assessed for
adverse reactions, clinical state and the like, and typical PK

charact eri WO2¥/2R46 C  CUE, AUCD-241v and SO are noniRGE/E3008M4#53% cor ded.
10 Preparation of Exenplary Capsul es Exanple JOO

00
>
C{ “NHoF
N, N
F 1
F
Me0OC. o‘“s’;
= “NH F
My
0620926 E
E |
My
0620927 7 @\ c
F t
J’ “NH . F
0621002 Hl|~! c
F 1
I “NH i
0621016 HN c
|) F |
0621026 N D
F )
L J’ “NH 4 F
0621029 bll \@\ D
F |
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(005081Fi fteen size 0 Swedi sh Orange capsul es were prepared as descri bed
bel ow, containing a conposition in 50 ng strength of Conpound No. 1021 of
structure: 15 ti, Procedure: A) Pass all materials through a No. 40 nesh
si eve. B) EOMIMMEIBBHnpound No. 1021, SIS, and 1/2 of tilE@/FH2HVEHPFIDO HD and
blend. C) Add the remaining quantity of Prosolv 90 HD and bl end. 20 D) Add
the Croscarnel |l 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
wei ght of 275 ng. [00509] The conposition of the capsules is shown bel ow
Conmponent 50 nmg capsule ng/unit Vo(w w) Conpound no. 1021, M cronized

50. 00 18.18 Sodi um Lauryl Sulfate 12.00 4.36 Proslv 90 HD 196.50 71. 45
Crosearrnel |l ose Sodium 13.75 5. 00 Magnesium Stearate 2.75 1.00 Tolal 275. 00
100. 00 Size 0 Swedi sh Orange Capsul e Shell

OO
557
/|’ SNH o F
0621030 (N N ND
F 1
F

In vivo Blologicsl Actlvi

Example 94
[00480] The compounds and compositicns described herein are useful for the

5  ftreatment or prophylaxis of one or more diseases including but not limited to cancer,
inflammatoty bowel disease (IBD), psoriasis and rheumatoid anthritis (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 structurc below (Compound No. 1021 in
the table shown in example 93 above, prepared as described herein), are described in this

¢ hH F
gel
F 1
example: F
[00482]) Human tumors were implanted in nu/ou 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 cutcome 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 responscs.
Levels of pERK in tumors and brein 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 statistieally significant %TGD in
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Exanpl e 101 [005101Si ze 0 Swedi sh Orange capsul es were prepared as
descri bed in exanple 100, 5 containing a conposition in 20 ng strength of
Conmpound No. 1021, with the conposition shown bel ow. Conponent 20 ngy
capsul e PP 12%¢0/ w) Conpound No. 1021, M croni zed R§THF248/04633%50di um
Lautyl Sulfate 4.80 4.36 Prosolv 90 HD 78.60 71.45 Croscannel | ose Sodi um
5.50 5.00 Magnesium Stearate 1.10 1.00 Total 110.00 100.00 Size 0 Swedi sh
Orange Capsule Shell 1 Exanple 102 10051115292 Size 0 Swedi sh Orange
capsul es were prepared as described below, 10 containing a conposition in
20 ng strength of Conpound no. 1021, with the conposition shown bel ow
Conmponent 20 ng capsule ng/unit Vo(ww Conpound no. 1021, M cronized
20. 00

A375 mclanoma 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 onge every two days showed stetistically significant %6TGD (91%), it wes not as effective s

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. Dosingat 12.5
mg/kg BID resulted in 79.5% TGI compared to 51.7% for 25 mp/kg QD of Compound no.
1021. Dosing at 25 mg/kg BID resulted in 110.1% TGI compared to §9.9% TGl for 50

10 mgkg QD. A phemacodynamic/phanmacokinetic 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 & potent inhibitor of MEK1/2 that suppresses turnor
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
br 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 Lin¢ | BRAF | Anchorage-Dependent | Anchorage-Independent
status Glsp (nM = sd) Glso (M = 2d)
A375 Melanoma | V600E 67+12 68+ 34
Colo205 Colon | VS00E 7445 33£16
HT29 Colon V6OOE 70+£12 Not determined
A431 Epidermoid | Normal >10,000 65=19
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4.17 Mcrocrystalline Cellul ose Avicel PH302 426.40 88.83 Croscarnel |l ose
Sodi um 24.00 5. 00 Sodi um Lauryl Sulfate 4.80 1.00 no Conmponent 20 ny
capsule nglunit %4ww Mgnesium Stearate 4.80 1.00 Total 480 100 Swedi sh
orange opalf@20PaP4Hel atin capsule (Size 00) 1  ExenplBGHUBEOOREDr nul a
for 20 ng capsuks: Batch Fornul a Conponents Anpunt per batch (g) (for

10, 000 units) Conmpound no. 1021 200 Mcrocrystalline Cellul ose, NF (Avicel
P11302) 4,264 Crosearnel |l ose Sodium NF 240 Sodi um Lauryl Sulfate, NF 48

Example 94B
[00485] Anti-Tumor Xenograft Activity
Female nuw/nu mice were implanted with A375 Melanome, 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, S0mg/kg or
100mg/kg), once a dey, for 14 days. Average tumor volumes were graphed for vehicle and
treated groups and are shown in Fig. 1.

Exemple 94C
10 [00486] Tumor Growth Inhibidon (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 xenografis. Tumor Growth Inhibition was measured at the
end of once daily dosing for 14 days and calculated according to:

%TGE = 100 x 1 - (treated tomor yolumes,, — tumor yolume;is)

15 (vehicle treated tumor volumes,, — tumeor volumessa)
The range for A375 and Colo205 represent valnes from 2 separate studies,
Tumeor Xenograft % TGl P value
A375 Melanoma 52-720* <0.001
Colo205 Colon 70-123%* <0.001
HT2% Colon 56 <0.001
A431 Epidermoid 67 <0,001

*3Regressions noted during course of experiment

Example 94D

20 [00487] EDso in Colo205 Xenografts
Male nu/nu mice were implanted with Colo205 tumor cells, After 10 days animals were
randomized by turnor size (range 126-256 mm®) and treated with paclitaxel (IV, QODx5),
vehicle or Compound no. 1021 (PO, QDx14),
Pharmacokinctic parameters were obtained from dosing Balb/c mice with 25 mg/kg

25  Compound no. 1021 and extrapolating vatues for the lower dose groups and shown in the
table below.

Treatment Regimen 'Ilfln:-l:)lr ]':I)‘gn})f v | Com | Com AUC
— Volume | Volume | TGI | “&/mL | (ng/mL hr(;luﬁi.
2 (mm’) | (mm®) ) ) )

Group| n

Agent
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Magnesi um St earate, NE 48 Total 4,800 Swedi sh orange opaque hard gelatin
capsule (Size 00) 10,000 5 Procedure: A) Mx Conpound No. 1021 and a
portion of the Mcrocrystalline Cellul ose and screen through a 420 nesh
screen i ntWo0i@der and blend. B) Screen the remai nitg/M2e108¢55%t al | i ne
Cel l ul ose through a nO nesh screen, add to materials in blender and bl end.
10 © Screen the Crosearnell ose Sodi um and Sodi um Lauryl Sulfate through a

#20 nesh, add to materials in blender and bl end. D) Pass the powder
blend through a mll. E) Charge the material hack into the bl ender and
continue to bl end. F) Screen the Magnesium Stearate through a #20 nesh
screen and blend with mlled powder 15blend. G ) Fill into size 00, Swedish

orange capsul es. Exanpl es 103A, 103B 103C and 103D 10051212 Pi ece capsul es
arc prepared via either of two procedures, as described 20 bel ow,
containing a conposition in 20 ng strength of Conpound No. 1021. Procedure
A A) D ssol ve jconpophrd—No-—1021—and Hor-aoreH-ese—Acetgt-e—Sugci nate (or
PVP, or Copovi ddne|,i0 pY<hithPMT) -i n 1@1131”? ﬁe vo| une |of -sqgl vent [such as
acetone, B) Spray|idinclisel Ut Bon Beeim Bgop (@AY | 1 A _al suil tlabl-e gpray drier. 5
C) Blend the pgwderngcol | ectlegls f r@mgSt BHI*PB)ﬂw toldo t h@oof\i ced P11302,
Croscarnel | ose Sedi-ttin  Sodi umtrattytRyfeat e, andvegngstum-3t earatc, D)
Encapsul at e Bl eid [f'f poampiuep CC) ‘ﬁi3ﬁ"?6 sui t affy| §i*Zed® piBce capsul es.
Procedure B s A)o HOP 1988 |t | xSl (!mﬂﬁcggkd Nes |10ad anﬁoHypr onael | ose
Acet at e Succi nate—(ef PVP, w®of .%Spﬁymdo{ —HAMS)—Ysthg screw

ext ruder. Colleét dhj m | |t Be |expr udaest | 7 By (CH¥ gct>8nd nill the
extrudate from Stepe<fg®) C) Blend the powder collected fromStep (B) with
the Avicel P11302, Croscarnell ose Sodi um Sodium Lauryl Sulfate, and My

St ear at e. D Engapiulpte Blend from Step (Cinto suitably sized two

Choun bel ow  omiaatny - guueraretll il iEAGPERARI, T4 71 o ing No. 1021
20.00 4.17 |bpro£f}%“°% Rl “é&dﬁ‘%"%f"”?‘“m&@h% E%% %%Oﬂgg)él P11302

p/kg QD and 12.3mg/kg BID. The %TGI was calculated and graphed and is shown in
Fig. 2.

Example 94F
10 [00489] Plasma Concentrations in Mice
Female nu/nu mice were implanted with A375 tumor cells, which were allowed to grow to
100-200 mm?®, Compound no, 1021 or vehicle was administered orally ance a day (QD) or
twice & day (BID} (50mg/kg QD, 25mg/kg BID, 50mg/kg QD and 12.5mg/kg BID}), Tumor
Growth Inhibition was measured at the end of once daily dosing for 14 days and calculated
15 according to:

%TGI = 100 x 1 - {irested tumor volumesgy,) ~ ttmor volumeing)
(vehicle treated tumor volumege, — tumor volumemi)

AUC (pghr/ml) 132.5 [ 117.0 | 66.5_[ 78.0
Cras (p@/ml) 238|102 [11.9 |78
[ Cog (g/mD) 0.06_|1.24_|0.03_|0.49
Cuin Free Fraction 0.117 | 248 | 0.059 | 0.986
(ng/onl)

Statistical Significance = Logrank test
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346.40 72.17 Croscarnel |l ose Sodi um 24. 00 5. 00 Sodi um Lauryl

1. 00 Magnesium Stearate 4.80 1.90 Tot al

Sul fate 4. 80

480. 00 100.00 Capsule 1 [005141Eg

103B - The conposition of the capsules is shown bel ow Conponent .. 20
capsul e nHORANY1204%/ w) Conpound No. 1021 20.00 4. 17 PHCHESHQ/0E3%7
Avi c, elPH302 346.40 72.17 Croscarnel |l ose Sodi um 24.00 5.00 Sodi um Lauryl
Sul fate 4.80 1. 00 Magnesi um St earate

1

20

25

30

Example 94G
[00490] Mouse Xenograft Tumors and Inhibition of Brain MEK Activity

Female nwnu mice implanted with Colo205 tumor cells were given a single dose of véhicle
or Compound no. 1021 at 2.5, 5, 10, or 25 mg/kg. Compound levels were determined in
plasma samples and pERK [evels 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 1o 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
animal. Non-linear regression gave an ECsg 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.

Exempla eparation of Specific Capsol

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 lable shown in
example 93 above) of structure:

s

Compound no. 1021 was prepared as described herein, and (hen micronized usiog a fluid
energy mill {Spiral Jet Mill, electronically grounded, with a grinding chamber diareter 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 sereened through a #20 mesh screen 2nd added to a diffusion-
tamble 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 screcned through a #20 mesh
screen, added to the materials in the blender and blended. The powder blend was passed
through a rotating impeller mill {Quadro CoMil) and added back 1o the blender and
blending continned. The Magnesium Stearate was screened through a #20 mesh screen and
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4.80 1.00 Total 480.00 100.00 Capsule 1 [005151Eg 103C - The conposition
of the capsules is shown bel ow. | Conponent20 ng capsul e | ng/ unit 9% w w)
Conpound No. 1021 20.00 4.17 Copovi done 80.00 16.67 Avic,el P11302 346. 40
72.17 Cr osPHMY Y Sodi um 24. 00 5. 00 Sodi um Lauryl SHGTAVR0W04E38 0o
Magnesi um Stearate 4.80 1.00 Total 480.00 100.00 Capsule f00516] Eg 103D -
The conposition of the capsules is shown bel ow

blended with the milled powdet 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 0.4 10.0 4.2
Microcrystalline Cellulose, NF (Avicel
PH30) 222.2 926 | 213.2 | 888
g;?)s-,carmellos:z Sodium, NF (Ac-Di- 12.0 50 12.0 50
Sodium Lauryl Sulfate, NF 2.4 1.0 24 1.0
Magnesium Stearate, NF 2.4 1.0 2.4 1.0
Total® 240.0 | 100.0 | 240.0 | 100.0
Blue Size | Hard Gelatin Capsule Shell 1 1

*Target fill weight adjustcd based on actual potency of blend.
5 [00493] Typical batch formula for a 10,000 batch of 1 mg capsules were as follows:

Bateh Formula Components Q‘Eﬂfﬁ%%obzﬁl)(g)
Compound no. 1021 10.0
Microcrystalline Cellulose, NF (Avicel 2222

PH302)

Croscarmellose Sodium, NF (Ac-Di-

Sol) 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:

Quanti batch

Batch Formula Components (for %E)%IO uni ts)(g)
Compound no. 1021 100.0
Microcrystalline Cellulose, NF (Avicel 2132

PH302)
Croscarmellose Sodivm, NF {Ac-Di- 120.0

Sol) i
Sodium Laury] Sulfate, NF 24.0
Magnesium Stearate, NF 24.0
Total Fill Weight® 2400
Blue;:]zetlal l} Hard Gelatin Capsule 10,000

*Target fill weight adjusted based on actus) potency of blend.
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Component 20 nmg capsule ng/unit % ww Conpound No. 1021 20.00 4.17 HPMC

80.00 16.67 Avi cel

Sodi um Lauryl Sulfate 4.80 1.00 Magnesium Stearate 4.80 1.00 Tota
100. 00 Cap¥RA1284np| es 104A. 10413, 104C and 104D FSTEH?9YD 085t e

capsul es are prepared via either of two procedures,

P14302 346.40 72.17 Croscarnell ose Sodi um 24.00 5.00

480. 00

as descri bed 5 bel ow,

containing a conposition in 50 rug strength of Conpound No. 1021. Procedure
A A) Dissolve Conpound No. 1021 and Hypronel | ose Acetate Succinate (or
PVP, or Copovidone, or HPMC) in a suitable volunme of solvent such as

acetone. B) Spray dry solution from Step (A

C) Blend the powder collected fromStep (B) with the Avicel
Croscat nel | ose Sodi um Sodi um Lauryl Sul fate, and Magnesi um Stearate. D)

Encapsul ate Blend from Step (C

Procedure B

extruder. Coll ect
extrudate from St

P11302,

in a suitable spray drier.

into suitably sized two piece capsul es.

A) Hot nelt extrude Conpound No. 1021 and Hypronel | ose
Acetate Succinate (og PyR. or 15 Copovi done, or HPMC) using a screw

an extrud

the : te. B |l ec nd mll the
0B ) s o R et o B bs 'S D) ot

the Mce] P11302,trHatiniteetd trees g it Grneest! Fate WP Sul fate, and My
St ear at e. D) Encapsul ate Bfégg*front Step (C) into suitably sized two

pi ece capsul es.

0
S
¢’ N8
&
F |
example 93 ebove) of structure: . Compound No. 1022 is prepared as

described herein, and micronized using a fluid energy mill (Spirat Jet Mill, electronically
grounded, with & 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.
1022 and a portion of the microcrystalline cellulose are mixed, screened through & #20 mesh
screen and edded to a diffusion-tumble blender (V-blender), The remeining Microcrystalline
Cellulose is screened through a #20 mesh screen, added to the materials in the blender and
blended. The Croscarmetlose 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 throngh a #20 mesh screen and
blended with the milled powder blend. The powder blend is filled into size 1 capsules. The
10 mg capsules are banded for identification.

[004%6] The composition of the capsules is shown in the table below:

1 mg capsule 10 myg eapsule

C t
omponen mg/unit] % |mgunit] %
Compound no. 1022 1.0 0.4 10.0 42
Microcrystalline Cellulose, NF {Avicel

PH302) 2222 926 | 2132 | 888

Croscarmellose Sodium, NF {Ac-Di-
Sol)

12.0 5.0 12,0 5.0

Sodium Lauryl Sulfate, NF 24 1.0 24 1.0
Magnesium Stearate, NF 24 1.0 24 1.0
Total® 240.0 | 100.0 | 2400 | 100.0

Blue Size 1 Hard Gelatin Capsule Shell 1 1
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[ 00518] Eg 104A - The conposition of the capsules is shown bel ow. Conponent
50 ng capsule ng/unit 4w w) Conpound no. 1021 50.00 10.42 Hypronell ose
Acetate Succinate 150.00 31.25 Avicel PH302 246.40 51.33 Croseannel | ose
Sodi um 24. B® 89%3°H6di um Lauryl Sulfate 4.80 1.00 MagnRGTPR28084458¢ ¢ 4. 80
1.00 Total 480.00 100.00 Capsule /005191hg 1048- The conposition of the
capsul es i s shown bel ow. Conponent 50 ng capsule ng/unit cin(ww Conpound
no. 1021 50.00 10. 42

In vive Activity in Humans

Example 96
[00497] Administration of the capsules described in exampple 95A in Human Cancer

Patients.Human cancer patients were administered a single dose of the 1 mg or 10 mg

5 capsnle composition deseribed above in example 95A. For a 2mg dose, patients were given
2 x 1mg capsules; for a 4mg dose, patients were given 4 x 1mg cepsules; for a 6mg dose,
patients were given 6 x lmg capsules; for a 10mg dose, patients were given 1 x 10mg
capsule; for a 20mg dose, patients were given 2 x 10mg capsules.

[00458] The concentration-time profiles were monitored and are shown in Fig. 4 and
10 inthe table below:
Dose Day Timax Crux Crane AUCqh. 121 AUCt
(mg) (hr) (ng/mL) (ng/mL) (nghr/ml) | (ng-hr/mL)
2 1 2.0 0.111 0.0378 0.700 NA
35 20 0.202 0.0756 NA 207
4 1 1.5 0.292 0.134 2.26 NA
35 1.0 0.544 0310 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
[00459] 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 deily (QD) as follows:

#
Dose Level .
Cobort | s/suhjoct /day) ;:f:ﬁ:;
1 2 ]
2 4 3
3 6 3
4 10 3
5 20 4
& 30 3
7 40 3
15 [00500) Patients were suffering from a variety of cancers, such as ovarian, adrenal,
colorectal or rectal,
[00501] Typical PX characteristics (Timax, Comaxs Caaney AUCo041- 80d t34) of the paticnts

were monitored and recorded (stendard deviation in parentheses) and are shown in the table

below;
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PVP 150. 00 31. 25

5. 00 Sodi um Lauryl

Avi cel P11302 246.40 51. 33 Croscannel |l ose Sodi um 24. 00

Sul fate 4.80 1.00 Magnesium Stearate 4.80 LQU Tot al

480. 00 100. 00 Capsul e 1005201Eg 104C - The conposition of the capsul es
%’Hﬁ : g nmp

shown bel o

Mént 50 ng capsul e

50. 00 10.42 Copovi done 150.00 31.25 Avi cel

ng/ unit /4w w)

V0240538 021

PH302 246.40 51. 33

Croscannel | ose Sodi um 24.00 5.00 Sodi um Lauryl Sulfate
Dose Tom  Cra Cupr AUCpa4nr tin
bject/da | Day N hr/
(mg/suy )je a | Day (tr) (ng/ml) OIEJ)'m (I-‘SL) m (ur)
) s g 13 ooso4 08B o517 14
QL) (#92) (e (61D (388
4 ~9 3 130 0105 00313 139 149
(333) _(41.0) _(4L1)  (42.7)  (0.992)
p 35 3 167 0203 00369 198 132
(69.3)  (166) (454)  (23.8)  (42.2)
0 o 3 167 0218 00405 200 139
(346) (165) (497 (294)  (289)
20 27 3 217 0435 0.101 4388 36
(353) _(356) _ (68.8)  (342)  (43.3)
20 2y 3 217 0380 0164 636 3038
(353) (83.6) (53.6)  (68.6)  (96.9)
40 >33 2 200 0909 0.151 10.1 10.5

16

Tmax = time to maximum plasma concenfration; Cuux = maximum plasma concentration;

Caanr = plesmna concentration 24 hours efter 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.
[00503] Patienis with siable disease states were observed, for example see below:
Cohort Primary Tamor # Courses Response
Cohort 2 (4 mg/day) Ovarian 10 Stabje Disease
Cohort 3 (6 mg/day) Adrenal 6 Stable Disease
Colorectal 11 Stable Disease
Cohort 6 (30 Rectal 4 Stable Disease
my/day)
Example 98: Administration Compound No.2021 in Human Cancer Palients
[00504] Advanced Humen cancer patients (suffering from a variety of cancers) are

administered Compound No.2021 at doses of 60mg, 80mg, 100mg, 150mg, 200mg,

300mg, 400mg and 500mg once daily (QD) as follows:

Cohort

Dose Level
{mp/subject/day)

1 60

80

100

150

200

300

400

[--FRS =Y LB LV | ]

500
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4.80 1.00 Magnesium Stearate 4.80 1.00 Tot al

[ 00521] Eg 1041)
50 ng capsul e

Lauryl

Sul fate 4.80 1.00 Magnesium Stearate 4.80 1.00

10

15

20

480. 00 100.00 Capsule | 5

- The conposition of the capsules is shown bel ow. Conponent
/unit % ww) Conpound no. 1021 50.00 10.42 HPMC 150. 00
31. 25 Avi cBl0BHEHI2946. 40 51. 33 Croscarrnel | ose Sodi um EA/BO®/MEE3E0di um

[00505] Patients are assessed for adverse reactions, clinical state and the like, and

typical PK characteristics (T, Cimax, C24br, AUCh.241 and ty,} are monitored and recorded.

Examplc 99: Administration Corupound No.2021 in Human Cancer Patients
[00506] Advenced 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
[00567] Patients are assessed for adverse reactions, clinical state and the like, and

typical PK characteristics (Tmaxs Cmax, Coahry AUCq24n 2nd ty5) are monitored and recorded.

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:
H

o ot
m@ﬁl

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.

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.

Pege 21901230

Tot al

480, 00 100. 00



Capsul e | Exanpl es 105A 10513, 105C, 1050. 105E and 105F 100522]2 Piece
capsul es are prepared as descri bed bel ow, containing a conposition in 50 ng
strength of Conpound No, 1021. 5 A) Hot nelt extrude Conmpound No. 102land
CGel uci re 4A¥OIA0/BP2HPo| oxamer or Pol yrethyl ene d ycol) URITGS09@0338Y
extruder. Collect and mll the extrudate. B) Collect and mll the
extrudate from Step (A) C Blend the powder collected from Step (B) with
the PEG 400 (or Crenophor, or Polysorbate, or Vit E TPGS). ID D)

Encapsul ate Blend from Step (C) into suitably sized two piece capsul es.
1005231Eg 105A - The conposition of the capsules is shown bel ow. Conponent
50 ng capsule MilllIlli Vo(ww Conpound no. 1021 50.00 6.25 Celucire

44/ 14 675. 00 81m§t$ﬂ]PEGTﬁ9 m?oglﬁ&%fg?é?ﬁquﬂgﬁl)m 0,00 100.00 Capsule

[ 00524] Eg 105B"- e conposifion o e capsules is shown bel ow. Corn

ponent 50 ng capsul e n{%ﬂlﬁllr[:]llifllltenfo/(( w w) Conpouhdsinme cagsB21 [50. 00 6. 25

mg/unit | %(wiw)

Compound no. 1021, Micronized 50.00 | 18.18

Sodium Lauryl Sulfate 12.00 | 4.36

Prosolv 90 HD 196.50 | 71.45

Croscarmellose Sodium 13.75 5.00

Magnesium Stearate 275 1.00

Total 275.00 | 100.00

Size 0 Swedish Orange Capsute l

Sheil

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
Component mgfunit | Yo{wiw)
Compound No. 1021, Micronized 20.00 | 18,18
Sodium Laury] Sulfate 4.80 4.36
Prosolv 90 HD 78.60 | 7145
Croscammellpse 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 conlaining a composition in 20 mg strength of Compound no. 1021, with the composition

shown below:

Component 20 mg capsule
mg/unit | % (wiw)

Compound no. 1021, Micronized 2000 | 417

Microcrystalline Cellulose

Avicel PH302 4264) | 88.83

Croscarmeliose Sodium 24.00 5.00

Sodium Laury] Suifale 480 1.00
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Pol oxamer

675.00 84.38 PEG 400 75.00 9.38 Tot al

800. 00 100. 00 Capsul e

[ 00525] Eg 105C - The conposition of the capsules is shown bel ow. Conponent
ng/unit % w w) Conpound no. 1021 50.00 6. 25 Pol yet hyl ene

50 ng capsul e
675V3D208A1238I6PEG 400 75. 00 9. 38 Tot al

G ycol
/ 005261Eg 105D - The conposition of the capsules is shown bel ow,

no.

1021 50.00 6.25 Celucire 44/14

10

15

20

Component 20 m cﬂpsule
mg/unit | Ya(w/w)

Magnesium Stearate 4.80 1.00

Total 480 100

Swedish orange opaque hard gelatin 1

capsule (Size 00)

Exemplary Batch Formula for 20 mg capsules:

Batch Formula Components Asz:';t”l’Be (:' Ob:;:tl:)(g)
Compound no. 1021 200
Microerystalline Cellulose, NF 4.264
{Avicel PH302) ’
Croscarmellose Sodium, NF 240
Sodium Lauryl Sulfate, NF 48
Magnesium Stearate, NF 48
Total 4,800
Swedish orange opague hard gelatin

. 10,000
capsule (Size 00)

Procedure:

A) Mix Compound No. 1021 and a portion of the Microcrystalline Cellulose and screen
through a #20 mesh screen info a blender and blend.

B) Sereen the remaining Microcrystalline Cellulose through a #20 mesh screen, add to
malerials in blender and blend.

©) Screen the Croscarmellose 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 2 #20 mesh screen and blend with milled powdes
blend,

G) 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

below, containing a composition in 20 mg strength of Compound No. 1021.

22\
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675. 00 84.38 Crenophor 75.00 9.38 Total 800.00 100.00 Capsul e [ 00527] Eg
1053- The conposition of the capsules is shown bel ow. Conponent 50 ng
capsul e /unit 1/0(w w) Conpound no. 1021 50.00 6.25 Celueite 44/ 14

675. 00 84. ¥® BB/ 8YFbate 75.00 9.38 Total 800.00 100. OOPCRAPRE46538

[ 00528] Eg 105F - The conposition of the capsules is shown bel ow. Conponent
SO ng capsule ng/unit %¢w w) Conpound no. 1021

Procedure A
A) Dissolve Compound No, 1021 and Hypromellose Acetate Succinate (or PVP, or
Copovidene, or HPMC) in a suitable volume of solvent such as acetone.
B) Spray dry solution from Step (A) in a suitable spray drier.
5  C)Blend the powder collected from Step (B) with the Avicel PH302, Croscarmellose

Sodium, Sodium Lauryl Sulfate, and Magnesium Steatate,
D) Encapsulate Blend from Step (C) inio suitably sized twe piece capsules.
Procedure B
A) Hot melt extrude Compound No. 1021 and Hypromellose Acetate Suecinate (or PYP, or

10 Copovidone, or HPMC) using a serew extruder. Collect and mill the extrudale,
B) Collect and mill the extrudate from Step [A)
C) Blend the powder collected from Step (B) with the Avicel PII302, Croscarmellose
Sodium, Sodium Lauryl Sulfate, and Mg Stearate.
D) Encapsulaie Blend from Step (C) inlo suitably sized two pieee 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 7217
Croscarmellose Sodium 24.00 5.00
Sodium Lauryl Sulfate 4.80 100
Magnesium Stearate 4.80 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/anit | %{wiw)
Compound No. 1021 20.00 4.17
PVP 80.00 | 16,67
Avicel PH302 34640 | 7217
Croscarmellose Sodium 24.00 5.00
Sodinm Lauryl Sulfate 4.80 1.00
Magnesium Stearats 4.80 1.00
Total 480.00 | 100,00
Capsule 1

[00513] Eg 103C - The composition of the capsules is shown below:

| Component |20 mg capsule |
222




50.00 6.25 Celucire 44/14 675.00 84.38 Vit E TPGS 75.00 9.38 Total 800.00
100. 00 Capsul e Exanpl e 106: Dissolution Studies 5 [00529] Capsul es

cont ai ni ng Conmpound No. 1021 were prepared as described in the above
exanpl es (Y4P204%EL2BBB) . The fol | owi ng di ssol uti on dat a WEUSIseHEinEeE usi ng

t he USP<711> nethod for dissolution. Time (mn) % Release (YSD) |Ing form
10ng form 15 78 (83) 80(7.3) 30 82(7.1) 87(9.2) 45 S2(6.7) 92(9.6) 60 88
(6.3) 92(7.2) 70 86(5.7) 95(5.4) CLAIM

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
Magpnesinm Stearate 4.80 1.00
Total 480.00 | 100.00
Capsule 1

[B0516] Eg 103D - The composition of the capsules is shown below:

20 mg capsule

Component megfunit | Y(wiv)
Compound No. 1021 20.00 4.17
HPMC 30.00 16.67
Avice] PH302 34640 7217
Croscarmellose Sodinm 24.00 5.00
Sodium Lauryl Sulfate 4.80 1.00
Magnesitm Stearate 4.80 1.00
Total 480,00 100.00
Capsule |

Examples 104A. 104B, 104C and 104D
[00517] 2 Picee capsules are prepared via either of two procedures, as described

5  below, containing a composition in 50 mg strength of Compound Ne. 1021.

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.

10 C)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. 102] and Hypromellose Acetate Succinate (or PVP, or

15 Copovidone, or HPMC) using a screw extruder, Collect and mill the exfrudate.
B) Collect and mill the extrudate from Step (A)
C) Blend the powder collected from Step (B} with the Avice] PH302, Croscarmellose
Sodium, Sodium Lauryl Sulfate, and Mg Stearate.
D) Encapsulate Blend from Step (C) into suitably sized two piece capsules,
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51. A pharnmaceutical conposition conprising: i) fromabout 20trig to about
500nmg of a conpound of structure: HO OH or a
pharmaceutically acceptable salt thereof; and a pharmaceutically acceptabl e
carrier orWPPERI29. The pharmaceutical conposition ofPEVES2pIP40538
conprising: tG) fromabout 20ng to about 100ng of a conpound of structure:
HO OH +0 de -NH MeO or a pharmaceutically acceptable salt thereof. 3. The
pharmaceutical conposition of claiml, wherein the pharmaceutically
acceptable carrier or vehicle is mcroerystalline cellul ose. 4. The
phar maceuti cal conposition of claim1, wherein the pharmaceutically
15acceptable carrier or vehicle is silicified mcrocrystalline cellul ose.

5. The pharmaceutical conposition of claiml, in the formof a tablet,
capsul e, pith powder, sustained release formulation, solution, suspension
or emul sion, oi [§65H8Int OFs 1§deckhe cqmposg@prpfdwwﬂeym shown b°1°“’ 6. The

phar maceut i cal conposi t iFormrof—ctart o tiEr, . Ng: croscarnell ose
20sodi um sodi um | auryl |Sempenend: and nmagnesi B R e 7. The

pharmaceutical conpositi f—cla - t—whichi Ttigsfprm of a capsul e and
whi ch conprises: 20.00 Lo mﬁ:dﬂ‘:;g;;gfl B.Lh‘d'inéfé St EO'M g ug?zj OH , Which is

m croni zed; 426.40 ny OfA re’fPHﬁbiyb artrrne ¢ |2%.4ﬂ:>c,51_§§+ 00 ng of
croscarmnel | ose sodi um o ] 110\3;8 S o—omtatr ym{mui fghgl and 4.80 ngy of
magnesi um stcarate. 8. Saia] I \.,ui"l‘pf03|4Lg0Ull T8 rising: i) from
about 2% to about 30% by W d Lﬁlgonllllho re: HOOH , or a
phar maceuti cal | y accept d480.00 100,00 from about 70%
to about 98% by wei ght 3 m,i,c,ft abte| carrier toor
vehicle. 9. The pharnmac =t f—et+-at-pr-8—Wherein the

phar maceut i cal |w0ﬂqcept}’:’§1|0€3dhécdu$disnmﬂrof‘&ebapﬂtl elssimmolueiosres m crocrystal |ine
cel lul ose. 10. The phar =t — e P oS H+on W' eter-rr8, wherein the

phar maceutical | y accept fbmposantri er or vehi d-& Fﬁ%ﬂﬂ%fs silicified
AL nosition of claim

|

m crocrystal line cellul pse—353—Thepharrac
8, in t%e formof a tab pmpounﬂng.lmg, B o‘?% X ﬁz*‘ ai ned rel ease
formul ati on, sol ution, $4 5 Lon—or—emu-si-an—0Ht Zr or cream or
suppository. 12. The ph F“q‘ I 21'“'—" corr‘posi Hi 2‘4?'@* Cﬁr% 8, wherein the
m erocrystal linc cellul )"“395"‘“3’3 Ao e 800, 40 bcut? % by weight of the
conposi tion. 2013. The B @Wg?‘mi‘gs\}%leif:@' corpos tii%%. of lggﬂi m 8, further
conprising: from about 'I"S’t?ll 5000 100,00

Capsule t

[00520} Eg 104C - The composition of the capsules is shown below:
50 mg capsule

Component - gluni% ;,1 i)

Compound no. 1021 50.00 1042

Copovidone 150.00 31.25

Avicel PH302 246.44 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 |

5 [00s21] Eg 104D - The composition of the capsules is shown below:

50 mg capsule

Component mg/anit | %(wiw)
Compound no, 1021 5000 | 1042

HPMC 150.00 31.25
Avieel PH302 246.40 51.33
Croscarmellose Sodium 24.00 5.00
Sodium Lauryl Sulfate 4,80 1.00
Magnesium Stearate 4.80 1.00
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about 6% by wei ght croscam ell ose sodium fromabout 0.1%to about 5% by
wei ght sodium |l auryl sulfate; and from about 0.25%to about 1.5% by wei ght
magnesi um st earate. 14. The pharnaceutical conposition of claim8, which
is in the P&00YRIH6capsul e and which conprises: 10.0 nRCHES80940B9UNd Of
structure: HO OH 5213.2 ng of mcrocsystalline cellulose; 12.0 ng of
crosearnel | ose sodium 2.4 ng of sodiumlauryl sulfate; and 14 ng of

magnesi um st ear at e. 15. A kit for treating a subject having cancer
O an inflanunatory disease, conprising: Ifsi) fromabout 20ng to about
500ng of a conpound of structure: , or a pharmaceutically acceptable salt

thereof; and ii) instructions for admnistration of the conmpound O a
pharmaceutical ly accepteh_[aime1 satt—thereof—to 4§(%\:}j|e‘"‘1’5000) treat cancer or an
i nfl ammat ory di sease. - I :

Capsule

Examples 105A, 105B, 105C, 105D. 105E and 105F
[00522] 2 Piece capsules are prepared as described below, containing a composition

in 50 mg strength of Compound No, 1021.

5  A)Hot melt extrude Compound No, 1021and Gelucire 44/14 (or Poloxamer or
Polyrethylene Glycol) using a screw extruder. Collect and mill the extrudate.
B) Collect and mill the extrudate from Step (A)
C) Blend the powder collected from Step (B) with the PEG 400 (or Cremophor, or
Polysorbate, or Vit E TPGS).

10 D)Encapsulate Blend from Step (C) into suitably sized two piece capsules.
[06523] Eg 105A - The composition of the capsules is shown below:

S0 mg capsule
Component mgjunit | Y%(win)
Compound no. 1021 50.00 6.25
Gelucire 44/14 675.00 | 84.33
PEG 400 75.00 | 9.38
Total 800.00 | 100.00
Capsule l

J00s524} Eg 105B - The composition of the capsules is shown below:

50 mg capsule
Component mgunit | Ye(win
Compound no. 1021 50.00 | 6.25
Poloxamer 67500 | 84.38
PEG 400 75.00 9.38
Total 800.00 | 100.00
Capsule |

[00525] Eg 105C - The composition of the capsules is shown below:

50 mg capsule
Component —— T
Compotnd no, 1021 50.00 6.25
Polyethylene Glycol 675.00 | 84.38
PEG 400 75.00 9.38
Total 800.00 | 160.60
Capsule l

[00526] Eg 105D - The composition of the capsules is shown below:;

30 mg capsule

C t
ompunen mg/unit | %(w/iw)
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Compound no. 1021 5000 6.25
Gelucire 44/14 675.00 | 84.38
Cremophor 75.00 0.33
Total 800.60 | 100.00
Capsule l
[06527) Eg 105E - The composition of the capsules is shown below:
50 mg eapsule
Component mglunit | %(wiw)
Compound no. 1021 50.00 6.25
Gelucire 44/14 675.00 | 84.38
Polysorbate 75.00 9.38
Total 800,00 | 100.00
Capsule 1

[00528] Eg 105F - The composition of the capsules is shown below:

S0 mg capsule

Component me/unit | a(wiw)
Compound no. 1021 50.00 6.25
Gelucire 44/14 67500 | 8438
Vit E TPGS 75.00 9.38
Total 800.00 | 100.00
Cagsule i

Example 106: Dissolution Studies
5 [00529] Capsules containing Compound No. 1021 were prepared as described in the
above examples (35A and 95B). The following dissolution data was obtained using the
USP<711> method for dissolution,

Time | % Release (%RSD)
(min) | imgform | 10mg form
15 | 7833 | 80(73)
0 | s2(.0) | 8709
5 | 82067 1 92(96)
80 | 88(63) | 92(72)
0 | 8657 95 (5.4)
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CLAIMS

. A pharmaceutical composition comprising:

1) from about 20mg to about 500mg of a compound of struciure:
HO OH

f,o
P
0" NH HoF
east
F 1
F

ii) a pharmaceutically acceptable carrier or vehicle.

or a pharmaceutically acceptable salt thereof; and

The pharmaceutical composition of claim 1, comprising:

i) from about 20mg to about 100mg of a compound of structure:

HO  OH
¢ HH F
MeO n@
F I
F or a pharmaceuntically acceplable salt thercof.

. The pharmaceutical composition of claim 1, whercin the pharmaceutically

acceptable camier or vehicle is microcerystalline cellulose.

The pharmaceutical composition of claim 1, wherein the pharmaceutically
acceptable carrier or vehicle is silicified microcrystalling cellulose.

The pharmaceutical composition of claim 1, in the form of a iablet, capsule, pit,
powder, sustained release formulation, solution, suspension or emulsion, ointment or
cream, or suppository.

The pharmaceutical compogition of claim 1, further comprising: croscarmellose
soditun; sodium lauryl sulfate; and magnesium stearatc.

The pharmaceutical composition of claim 1 which is in the form of a capsule and
which comprises:

20.00 mg of & compound of structure:
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HO  OH

L
o

HF
L
F |
F

426.40 mg of mierocrystalline c¢llulose;

, which is micronired;

24.00 mg of croscarmellose sodium;
4.80 mg of sodium lauryl snlfatc; and

480 mg of magnesium stcarate,

8. A pharmaceutical composition comprising:

1) from about 2% to about 30% by weight of a compound of structure:
HO ~ ©OM

\[;z,p
v

¢ NH r
MeO N

F ]
F , or a pharmacsutically acceptable salt thereof; and
il) from about 70% to about 98% by weight of a pharmaccutically acceptablc carrier

or vehicle.

9. The pharmaceutical composition of claim 8, wherein the pharmaceutically

accepiable cartier or vehicle comprises microcrystalling ecllulose.

10, The pharmaceutical composition of claim 8, wherein the pharmaceutically

acceptable carrier or vehicle comprises silicified microcrystalline cellulose.

11. The pharmaceutical composition of claim §, in the form of a tablet, capsule, pill,

powder, sustained release formulation, solution, suspension or emulsion, ointment or

efcam, of suppository.

12. The pharmaceutical composition of claim 8, wherein the microcrystalline celiulose

is from about §0% to about 95% by weight of the composition.

13. The pharmaceutical composition of claim 8, further comprising: from about 1% to

about 6% by weight croscarmellose sodium; from about 0.1% to about 5% by
weight sodium lauryl sulfate; and from about 0.25% to about 1.5% by weight

magnesium stearate.
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14. The pharmaceutical composition of claim 8, which is in the form of a capsule and
which compriscs:

10.0 mg of & compound of structure:

HQ OH
9
o hH £
MeO. N
F |
F .
»
5 213.2 mg of microcrystalline cellulose;

12.0 mg of croscarmeHose sodium;
2.4 mg of sodium lauryl sulfate; and
2.4 mp of magnesium stearate.

15. A kit for treating a subject having cancer or an inflamimatory disease, comprising:

o 1) from about 20mg to about 500mg of a compound of structure:
HQ  OH
o)
1e0 N
F 1
F . or a pharmaceutically acceptable salt thereof; and

ii) instructions for administration of the compound or a pharmaceutically acceplable

salt thercof to a subject to treat cancer or an inflammatory disease.
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