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and stereoi soners, tautoners and pharmaceutically acceptable salts thereof,
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the present invention in the manufacture of a nedicanent, for use as a

B- Raf inhWbanmnﬁnsthe treatment of a patient undergoingcmﬂmymmmu&ﬁzkidney
di seas ect of the pres i

pharna% ‘%g rml 1?%%“0 ﬁ%?lSln dlngg(Fdﬁ IFagﬁE{glggghtegﬁée |on
for use bdi‘mpdilﬁldt beahﬂemtzemfon@ diyﬁ)eswmlsdnﬁar atamtumeﬂl piddff. or pharmwRitigilly
aspect of the pr esent |nvent|on provi des _a pharmaceutical conposition,
conpr i SFeRptablesbensal. sloneins ip cembimatiomyithtane r e gdditippal cpappyrdsthasig of
cancer. %aéﬂ?%ﬂ%fﬁﬂ§p60t of the present invention provides a
pharnaceutlca nposition conprising a conpound of the present invention
forSuse in tAmtiereapernif ot posonc istendokipdodilesd hedase.of prevendingt dretreaimigect
of the present invention provides a pharnaceutlcal conposi tj.on conpr|S|ng a
conpourfansst: RIS AL MISKTIng (a3 BB orred ¢ felo Hrestmept @H?I‘léiftla? agount of

20phar | |
acoept o L Hhie oS TRAABY, & £ 8uleol OB RiofeE oL pRIRAIBARN F2 chtple al
i nvent ithereqdt elondes ia qondimdoeuvitic ahe oonpasi dddiivnebopnpaindg having rquticradcat

this invention or a pharmaceutically acceptable salt thereof, and a

phar ma PSRRI | y acceptable carrier or excipient. Anot her aspect of
t hgopresent Afpent iagfkcPr 8¥1 gRes ;ir&reﬁf nﬁ%ﬁ;o%s Pr8VidBY epaiiefithdC OpP Opdding 2 Of
Formulas I-VII1. Certain conpounds of Formulas |I-VIII may be used as

inter néﬂdp@meélfﬂenvmﬂtseasecmn@mmdsaloctorﬁmsmg aéminisiring a therapenticaltie effagtppect
of the roelsltenit]a i nvent i op |nc u trr?l% hods of preparing, nethods of

separ at ot A @%898 %?If 1‘03108 THABP % he conmpounds of this invention.
BRI EF DESCRIANBHKN dsbect 8t fhe Qalent 3cnbbh rdviddiowretiddd Gf sépaitingedt trédtingude

m ce Wi th subcutaneous LOX xenografts. Figure 2 shows a TG experinent in
nude nikidneyidisgasq, semPEpAs @dmigResieg &y p aparemaloEed b spestratprEpon effectie

ot e, & emolita U488 TRORNEREF) Byotidsbiebe s urth biTeRls &
i 11 ust pabechcentidalie aacapoatitasyli thgredt rdledcuoetih emibihattommak on¥Nor Ingort dditional

invention wil| be described in conjunction with the enunerated enbodi nents,
it wi | ICom@oYRe AN apnest 0@%9&%@@ IRRNLOR PERASE PEhodsRTtPrevsaling 0eHedtws ¢ o
t hose «i;gpg r a%gn i t iflanal |
alternati vgétmzhgl f%%%?%r?gﬁ%f g agmd{ng%flh%?(g?% I cﬂ%ﬁadég(ﬁgg?l%gltugﬁggw thin
5 t he stfogteveoimoineg @ 2enipoumy efitthisrinemtidef bnedsthyoistraerc [taitomer, @Qredrsgidrl ed

rt will reco ds and materlalssmlar or eq i.val ent
t 0 2Phobbtraeyiopll Secmutie ShRerroLover Hoim SRe NP b g OF ctbrp i gnal
pr esenteolpygRtfsi on. The present invention is in no way limted to the
nmet hods and nmaterials described. In the event that one or nore of the
i ncor por at ed\fothes aspegt ef tha gresentiihemntionpeniiddsshelcdrpound$ pHihe presenininventiont s
this a grllcath% | ncI uding but not limted to defined 10terns, term usage,
descri DEd*FER or the like, this application controls. DEFIN TI ONS

The term al&wther laggfécuslme Ipkd3@@inRintiBh PREAGI tEh@drpdudds 681he présehdinb@ition
atons. In one exanple, the alkyl radical is one to six carbon atons

(cfzS Co)for e dphibe sseampntes! a ququferma‘cn diseases dn- @Surtler. embedinent,che Co
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further abbreiiat iagﬂ:&t élﬂ’tﬁe lpﬁ@élttlﬁvdﬂlﬁstl gﬂaﬁ@s&mwrﬁpcﬁmds ofihe ipr@sémcmnmmnd s,
for ex%rrpl e, 1- propyl propyl (" 2- propyl or_isopropy
I Usg it Mreawem Dsatkgdne( dﬁ@fﬁﬁ )In afurthﬁé@mbpdmﬁnb tlgolidnest dlﬁ%?@%mawbe
-Bu or s-butyl ("s-Bu"), 1,1-dinethylethyl or t-butyl
t Bupblyc%ﬁmﬁm%y%&ayéa her exanpl es of al kyl groups include 1-pentyl
n3 f) entyl, Mmlﬂiaiﬁdzﬁﬁw@ﬁs’ait m\&npem pydvides @id( mymaﬂamm th&- 1peesrttyoh
2), . 2- rret CHS 2CH2 thfy
%f@prsﬁaéﬁ}lre 8t Pre‘iﬂﬁ Faent oy treat@aqg eulr( @F@)}%‘) raﬁvmsmffe | Ibat y|
|%Jprohferatlve disease may be cancer (or still further, a specific
CI—IZCI—IZCI—IZCI—IZCHZCHB) 2- hexyl (- CH ZCHZ\(]:HZCHB - hexyl
- CH( Gd@l@ﬂB)lﬁ(dﬁﬁQ@ﬂih@HB))) 2- met hyI 2- pentyl (- C(CHB) 2CJ-|ZCI-|ZCI-B),
3-net hyl-2-pentyl (- 25 CH(CH3) CH(CH3) CH2CH3), 4-nethyl -2-pentyl
(- CH(CH3) CH2CH(CH3) 2), 3-net hyl - 3-pentgl C(CH3)(CH2CH3) 2),
2-met hyl - 3-pentyl (-CH(CH2CH3) CH(CH3) 2), 2, 3-di net hyl-2-butyl (-
C(CH3) 2CH(CH3) 2) and 3, 3-di net hy1-2-butyl (-CH(CH3)C(CH3)3. The
abbrevi ati ons are sonetines used in conjunction wth el enental
abbrevi ati ons and chem cal structures, for exanple, nethanol ("MOH') or
et hanol ("EtOH'). 30Additional abbreviations used throughout the
application include, for exanple, benzyl
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("Bn"), phenyl ("Ph") and acetyl ("Ac"). The followng terns are
abbrevi ated: ethylacetate ("EtO0Ac"), dinet hyI sul f oxi de (" DWMSQO'),

di et hyl fwormanyodeosg” DVF" ), di chl or onet hane ("DCM') and Petmr-shtyldmwaz an WO
2011/ 025938ECT/,US2010/ 046952 ref
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and "trans" t n | v d t
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i nclude, but are not limted to, ethenyl or vinyl (-CH=CH2), prop- 1 -enyl
(- GtGHGﬁl%}tuné‘?rSWEQWFﬂ\erWZCH:G-lZ) 2- met hyl prop-1 - enyI but-l -enyl ,

but -2- enyl I ng t
10hex- 1| - enyIAﬂBFlHee{(Sé enyf tﬂ%ﬁﬁr@se t ﬁweﬁlql(,ﬁp% OVEC%- eny‘ltls\é (ﬁu%(a 1, 3 - ent;/ Pfesen
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exanpl esmptisieg aldoypplind 6f theipresent inv@RiodSor mlmh@tremlemsof Emwrebferatwleude,
but ar?1 not limted to, ethynyl prop-1 -ynylprop-2-ynyl (propargyl,
CHZC— @ﬁ); but-1 -ynyl, but-2-ynyl and but-3- ynyl. The term

"al koxy" refgiother oas%e&tl @ﬁaﬁheof)re@érﬁnﬁﬂéﬂtldmr}ﬁ(\!ﬁh@ﬁta pRsknfeRbutiAPT @%givsRGn DY
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ude met Y, nme th pr i-

an?lgtrl fl u%‘%’ﬁi sggéaﬁéztélﬁci’%g%po“ﬁﬁ"“ prg&la@//cal 321%%3%9 re ers %Smé)q
non- ar @omptising Sl&idﬂi}ﬁ)hﬁdi of theppricbdndlihyentios dbrnisatia dhd yreataear bOpolyeystic Gidnep
wherei n the cycl oal kyl group may be optionally substituted i ndependently
wi th of#e#¥€ nore substituents described herein. In one exarrpl e t he

cycl oal kyl t a Qm%c

cycloal kyl is % C%péc‘[ %6%,% f){égéhct)t é’rgﬁtgﬁr%&a@ gh cyclo gr gggl?nas a
rmnpcy(cbmprlsmgca Compourds- 6. thisn iaveatiber aexmmleomerhetanyMemalmdrugrmmpa as
a 2 Cy%ggty}gcgggg lg%gzﬁep%?g}éhﬁ%gﬁ gx}oc{l a? ﬁya%éeq%%% y(r)]etaclc@{t% épgrlnlér gr excipient.
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1- cycl ohex- 2-enyl cycl ohex-3-enyl, cycl ohexadi enyl, cycl oheptyl,

cycl oocbmprising @l mmmwahd of ik onlmylbn ocwcp}munal@mytqllyamemblb@dbdmrwf and a
Exenpl ap arr]%ngﬁmsntsaﬁ]{ bi cyclic .c cIoaI kyls having 7 to 12 ring atons

i ncl udé&! dgipecdiealiy acepiafie i ST XGPEPL 14, 5], [5,5], [5,6] or [6,6] ring
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bi éycl of iozmzl]aﬁ He. Cengin zompporbogdiromulisI6q6) owsdsused as intprmeediatesypr
"het er i [ or "heterocyclyl" refers to a saturated or
a part?’gl%/?cor% 3 Ellpgf l?sylc{lﬁlhaw ng one or nore double and/or triple
bonds Wi t hi I)\ﬂoh%r raspett ofYibt i fre@ho i ehtionfihditidest mbadd ofeepating, afetivds ofa
het er oat om | ndependent|y sel ected from nitrogen, oxygen, and sul fur, the

r emai niSPRATF|Rgangd @ﬁ@O%vfr@r@&amho the, corBOUnGH B LHVENtBE er ocycl yl 5

i ncl udes saturated or %’ﬁﬁa@itﬁﬁ %ﬁ],fi d het er ocycl yl
groups, anot her enbodi nen |nc]%lu es t(ﬁg eredﬂge erocyclyl groups. The
heBér ocycl ylFigite ljghoweya DT eppdrinmak inymedehsice mﬂlesdbwtiﬂa:ommhoarxamngmﬂs
substituents,.descrjbed herein. Exenplary heterocycl gr i ncl but
are not |i 'ﬂ?é’aegéflo%&‘i‘ ifg"mpe%nﬁ IHRygimice mithysy Wgnea %{%&S HRRPLTa §et anyl ,

thietanyl, 1,2-dithi gg@MiLEp gﬁ;sqi YFr TRY fo.  Pi peridinyl,
di hydropyrl dinyl, 10 tetrahydropyri c'iﬁbq‘{1 nmor phol i ny t hi onor phol i nyI ,

t hi oxanyl , [ﬁe@cmivﬁylnomhbﬁmpdq)mrwmgol qerthmmmquancrds nglthe imvempemydxamples
oxepanyl, thiepanyl, 1,4-oxathianyl, 1,4-dioxepanyl, 1,4- oxathiepanyl,
1, 4-oxaa zepanyl, 1,4-dithiepanyl, 1, 44thiazepanyl and 1, 4-di azepane
1,4-dithianyl, 1,4-azathianyl, oxazepinyl, diazepinyl, thiazepinyl,

di hydr ot hi enyl , di hydropyranyl, di hydrofuranyl, tetrahydrofuranyl,

t et rahydrot hi enyl, tetrahydropyranyl, tetrahydrothiopyranyl, 15
1-pyrrolinyl, 2-pyrrolinyl, 3-pyrrolinyl, indolinyl, 2H pyranyl,

4H pyranyl, 1, 4-dioxanyl, 1,3- dioxolanyl, pyrazolinyl, pyrazolidinyl,
di t hi anyl , dithiolanyl pyrazolldlnyllnldazollnyI |n1dazoI|d|nyI

o a ~1 T 1 ~



"Hal ogen" refers to F, C, Br or |I. The abbreviation "TLC' stands for thin
| ayer chromat ography. The terns "treat"” or "treatnent"” refer to

t her apeutwo, zom(npshtyl actic, palliative or preventative nePazmISesl/0ké¥sDNE
exanpl l.udes therapeutic and pal li ati ment .

ur pos 68 R HES Tl 2d50mBrREne s 8ny Garmiaon; Wil MESa o e,
but ar @enRbcritedlih %@nj‘hﬁe’u&ﬁ Wﬂ't% bR GQhted ¥ Rent iRl B WRMrst0bd et @y Of
di sease, stabilized (i.e., not worsening) state of disease, del ay or

sl ow ngrwnotdn@eé@bwphmg tlass Biventjonatoghossreantiodiments. p@lnl thet:on‘.tmrnfth@ Invediigeisse

indet oA a1 O TR ARREUEE, iR Fon onh ShSiew ShFG rudiPaE Bibultin ¢ o

expsct akk sdap¥ b¥ e préseNOivéioaia¢ idefindd BAtheRMims. 1@néﬂ§mled hﬂth@ edvidf reédg@adenent
i nclude those already with the condition or disorder, as well as those

prone teANavethogard Auiariabmsiolagos @qdeale@tr to thosee deseribwd Bereimevhigheould de or
glms)arn?%r ﬁx trhg fppactlgé §Y g{y efg%ent 1nvent10n eTlPhrr% SHY ]mveﬁt%r? RS thlgc\g%}l %{ gt]e% r?oe Sﬂgx?

i nvent mwhddsalhd i@ ihl Sdbzttibest Qﬁﬁd: évenethateomair nhdie Be&ﬁ igdorsaiatad lildvature and
treatment, sufficient to (i) treat or prevent the particul ar. di sease

condi t isBhilargpatefialdigksrs from;or cantradictathis apnhsption: achuding bl nokiipdied to Aefingd

NORB S h i order, or (iii
or el\@/en%fé’fg%s %ﬁfl%fsa% hgesgﬁééd[ fél:"l#rﬁ%ueg &qﬁé ﬁke %ﬁgq ﬁcgﬂon ?6ntﬁ}lsspart ! CuI ar (i)
di sease, coriIEHINdmIONs di sor der descrl bed her ei n The armunt of a conpound

that will c r amount will vary depen pon factors
such as the g]@'ﬁ ﬁlb‘g%gneaﬂl"é‘gﬁé@hﬁﬁﬁéi“fll%ﬁ% %@ ogrﬁ? OElsatg‘é‘\?er Pt8R€ t he
i denti te¥arhfled the Xl’ﬁ&lgﬁﬁ)capis Bﬁketcfrﬁmwn atBR8dCQIc,)." BRI ex Fﬂescﬁi& alkyl_ he

neverthel ess be routinely determ ned by one ski IIed In the a
ter ms 'redicalers” Cakd, Cae(?wcer dusCs.r €6 erefetso tora desdr Sbmetéﬂbylphmtmls dgrive abeen

cndegur bt fograe. mel b YBEd. phaT (3RES hbr i Ry AR GER L amrl

Exarrpl et Mthohél%kéJ@@ed Qﬂﬂeﬁé&té‘@ﬁecﬁﬁdﬂsbﬁﬁrst 8f cép6@ids] f&anpyéyphong,
bl ast oma, sarcoma, and | eukem a or | ynphoid malignanci es Nbr e partl cul ar

exanpl @i osuehrapah¢arBri neipuety] syuaensarylcEi- Pr”daﬂaéetyl(@ grbutyd di‘n-Bai’), a-

mon. st PO b SRE e DRBHAR MR el LR R or

squano batyt 8(I“GBE10)fTandethé hikel UBherCat@@ilesObf taigy] pgoup NRlide MgRAtyd qa!petityr
cancer, %gstrl ¢ or stomach cancer incl udi n&g&ast roi ntesti nal cancer

parPr eaf HeCHAeH (). Zpemnl (agHé@H;)Cébﬁﬁz densabi (-CHUEHRER: phrcwethyl-i ver

cancer , t ca r
cancer, coﬁorec{@i@ }szjhlgl% r| a or((\%tq@{%cglg%g@?)h @%éthyll f@a‘? %I and
carci nmCH@Cdﬁéﬁm) renal 2-amiody]-bypylost at e («CAHCENCHy)WHLEIH;g,ancer , lmlayylol d

hend ol HReCHECEEIOANE. Vo sbhe ﬁé?S%e&ﬁ%ﬁ%&%@%&%?% captEDImy

be useq. (Q?(@ﬁ{z@ﬁb(bflzbﬁfggﬁgﬁ? et 2%%?1 n>1£a 1), CERBEEEHTY. 3;:?%&1{ 3 géﬁtW( (as

| i sted above ase ca 'y accepta ndi cat es
thad t W(ﬁhi@ﬁf@és)@Hz@Hﬁﬂpésmd:thjdﬂ'l-pmtyldﬁﬁH(CHk)@H}@HﬁCH@)ﬂ B-aettiylbd-pentyl (-

anal o AL RGHGHBb ! Al Sene R SR ERCHSRIREIELDS oy dunhT Bl
" phar mggeut),Cal(CH; BF GRRt 3bl&ntalyl-2 bd Yad s eaom[); ef %@ dtdreviations are

pharmaceutical I'y accept abl e or ganic or inorganic salts of a conpound of the
i nvent |semet1mes usedrie eonymetionsvigs cldmentdl nglbmeviatipnal &gl icherhigale soedienes,sirt s
of suc MRoun & x W 1y pharmaceutically acceptable
salts, Q vvhl c%ann%lg lgﬂéoggg%&l%{jso%%%@mdl ates for 10 preparing and/ or
puBdfyi ng C gt abﬁreﬁbﬂl@nsl lﬁb\é&ﬂhﬂoﬁg @i dhObpplvatise palwiel g enapld, veard of
compounds of this invention. e term"nmammal " nmeans a war m bl ooded
ani mal (tBmp, Meayldr P’y agd a?q%lk( B¢")devel opi ng a di sease descri bed herein and
i ncl udes, i d p “ w T

namstors, angepry Rating BrhE ak? anbbas, NfiRedROe HESAT, SR BBrice

i nvent i('dDMSO";;odnmmyziﬁormfanﬁdibe (PDREENt dichikeomethane aRDCMY mpedi ntelsalytrdforanul a
I," unless otherw se indicated, include conpounds of Formulas I, II, IlI,
IV, V, VI, VIl and/or VIII, stereoisomgrs, tautoners, solvates,

netabolites, salts (e.g., pharmaceutically acceptable salts) and prodrugs
thereof. Unless otherw se stated, structures depicted herein are al so neant
to include conpounds that differ only in the presence of one or 20 nore

i sotopically enriched atons. For exanple, conpounds of Fornmulas I, I, |11,
IV, V, VI, VIl and/or VIII, wherein one or nore hydrogen atons are repl aced
deut er| um or tr|t| um or one or nore car bon atoms are repI aced by a 13C— or

o - o Y b1 [ — .




stereoi soners, tautomers, prodrugs and pharnmaceutically acceptable salts
thereof, wherein: 5Xis Nor CR12; Yis Nor CR13; Zis Nor CR14, wherein
no nore twarotvss X, Y and Z can be N at the sane ti meCT/US2010/0Rb5ANd R2
are i nc‘ée@pﬁ@ent |y sel ected from hydrogen, hal ogen, -CN, -C(0)NR6R7, Cl-C3
al kyl, al kenyl, C2-C3 al kynyl and C, -C3 al koxy; 10R3 is hydrogen,

hal ogen or G"he@@m@I"KlkI:nyl” refers tB4idesr 68bRAAckdCiHaR Iﬁk’)hovdi‘ém%ldﬁkkwon redic4l6
al kenyl ,. C2-C6 al ky phenyl, 3-6 nmenbered heterocycly 5-6 nenbered

het er odYifh able a?‘iIF@GRﬁlt%vﬁfe‘ﬂ@ﬁWfatﬁﬁ’é, b?c acfarh@ylrcaﬂwnk«}qubleabk%wher@n Kby plkenyl

phenyl , r 5,
Rl ogerrIGHERRrYE aptioffy ARENRA ool WM o HERE LB deofEl>
with héhlemge rand 1dRbdds sadiyals aeng "&s" &G 'afdnyl ori@itatNmS RS alternativelRS"BinahdR7Z "ar e
each inde endently hydr ogen or Cl- optionally substituted by

C6 a
hal ogefricgations. In' qgs” exampter the %Ik?fﬁ’éléﬁﬁ?ﬂiéﬁf‘w tq é.‘k‘é‘ﬁﬂto@gaé‘?fﬁ&( weh Iznrf&h%rt om
to whi %Ilarhgl%% ﬁ%ﬁllkéﬁ 135084 it ez.w@cg {g @W hﬁg@%@h%'mmmlfea%' y

substitute 0XO0 oOr rogen,

h?/gr logethenylo@r ISEW“ lkdﬂH#ﬂmm?bliop-(@?ylcgca{wﬂgjlﬁﬁgl pr()ﬁ}]Z—ﬁS'I a(I-(RI;IIleIEmHZX; 2-C6
l n n ’ - n , -
oS SR ro b oo o e T HET s L 2 FRsgguiit 3 aerie.

al ky0518x TesHyeHRg- 2h§$y@r}fé§13¥ényl‘44%§hﬁéﬂizl %lxﬁhéﬂ Iﬂéh 1. al kenyl, al kynyl,
cycl oal kyl, heterocycl’yl, heteroaryl phényl are opti onal |y subst i tuted

by 25hal ogerT he dsron "arDF!ml" iR SRIA7linpar @I blmclaﬂ mydnovallem lgrddocribbnaadical with at

I ndepe tl y r Cl-C6 t|o sybst.i t.ut h or
R o S st B sy, 1. FgefhotonsS BRIE both Moot Rl Bl B
forma ban@uammem@hth@u% ¥adankly GatH @ﬁ@bﬂ Mofedibbiitubits deRyibb@h&@R), In®re Or
C -C3 alkyl; WD 2011/025938PCT/ US2010/ 046952 R12 is hydrogen, G -C3 al kyl

or hal Gganple, the alkmhradyahgsdwaqé six @phanmtemk y¢s-Cep-lapther esamples,the abynyl

I I I | k I |
sttty el TR S B Gy b R B RGO B BB v Y
hydr ogeropt - yﬁﬂd—@@ al0kk), peep-2omgl (profmid! CHICedHDbud Hags Hut-&-yaiyt amll Buted-e

I ndependent|ly hydrogen or Cl-C6 al kyl optionally substituted by hal ogen; or
R16 and™K:17

The term “alkoxy” refers to a linear or branched monovalent radical represented by the

formula -OR in which R is alkyl, alkenyl, alkynyl or cycloalkyl, which can be further optionally
20  substituted as defined herein. Alkoxy groups include methoxy, ethoxy, 2-methoxyethoxy,
Propoxy, isopropoxy, mono-, di- and tri-fluoromethoxy and cyclopropoxy.

“Cycloalkyl” refers to a non-aromatic, saturated or partially unsaturated hydrocarbon
ring group wherein the cycloalkyl group may be optionally substituted independently with one
or more substituents described herein. In one example, the cycloalkyl group is 3 to 6 carbon

25 atoms (C3-Cg). In other examples, cycloalkyl is C3-C4 or C3-Cs. In other examples, the
cycloalkyl group, as a monocycle, is C3-Cg or Cs-Cg. In another example, the cycloalkyl group,
as a bicycle, is C7-Cj2. Examples of monocyclic cycloalkyl include cyclopropyl, cyclobutyl,
cyclopentyl, 1-cyclopent-l1-enyl, I-cyclopent-2-enyl, 1-cyclopent-3-enyl, cyclohexyl, 1-
cyclohex-1-enyl, 1-cyclohex-2-enyl, 1-cyclohex-3-enyl, cyclohexadienyl, cycloheptyl,

30 cyclooctyl, cyclononyl, cyclodecyl, cycloundecyl, and cyclododecyl. Exemplary arrangements
of bicyclic cycloalkyls having 7 to 12 ring atoms include, but are not limited to, [4,4], [4,5],
[5,5], [5.6] or [6,6] ring systems. Exemplary bridged bicyclic cycloalkyls include, but are not
limited to, bicyclo[2.2.1]heptane, bicyclo[2.2.2]octane, and bicyclo[3.2.2]nonane.
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are taken together with the atomto which they attached to forma 3-6
menber ed heterocyclyl optionally substituted by hal ogen, oxo or Cl-C3
al kyl ; aI‘WO]ZﬂKJOIIZ®38i S hydrogen or C -C3 al kyl. Onecerdseaio medys?2

I ncl udes co nds f <. Stere l,sorra rodrugs,and :
phar maceuti c gléeﬁ?rgf)‘fnilcsé’lr t Qetﬂ’?@?/@ wh%tflé’c?ﬁc EAL eri\lt(gf" s&éﬁ%cd\? i% N
or CRl3artikiis dn§atﬁsfa&rd (CE%lﬁavm@ Shé& bNmdee ﬁ@fb@e AltEoy t&}m: BhndKwithirnind r&gg afclke N

at the sane tine; and R2 are independent sel ected from hydrogen,
hal ogergroupnin whickrat dpaey |one ongcaom| llsehlyertero@@ncgldapwiﬁyﬂy selected fiom aitfagey; R3

is hyd I al kyI 0
G- b aRREdh. ofSBRRE L rmaifilg ol lipms beine carborl n e bR By
het &r oanglidesr sitR&RA, dnhpmanthaﬁlyaIad)aét kY mendteled hetdrdgialyll, g@ujsy nythother

phenyl and heter oar%éf are optionally substituted with ORL5, hal ogen,
pheny! embodiment in¢ladesk§16 Bremberedaheipregyclypeioypn | Yhes hetsrocyelylegranpt say be

hal a

[ ﬁdgggn eﬁ%lys%l%t%fg%gﬁmg?&é\@%g% al f(lihsume tlsg ﬁ%QIb;%@gS%I% [ tﬁg?rﬁ@g@yhefgﬁa%}élen

or groUfS mobhdR7 batr arei note hierigdntol yoxirakgn amgﬁtyrh,ethlmﬁym himidiaiyhnmt@anydu ch

th ttach f 6 nb d h t I on

oLy PGB B Bk S e By e i BB B Ferihgen,
C3 1- : |,

G105 AT Sy BBV AT S R o Rl hofep b

al ky1) dogropmetidimgt Iwiepmxyl:,ymwamrl (tbmerﬁﬁylal Idyﬁ&pﬁatﬁ}anﬁnbécébdhohqiaaybarlﬁ-

wh d al k | k | oal kyl ,. het I
ana phangpBio bttty d b Teiibenr ol iR S0 SRiGradoRITg ]
Cl-C3 alk 2 PHen938 10 R1 ReeasAaeMt |

hydr oggn )c{)%a’ﬂgim g)l%é %eggggub{s}?%?g?gh bdﬁ‘lggrlogﬁli ée{h}m grdl éig"‘K-)l/l

ﬁr e taK’é‘Wd(fog@mﬁbrteWh}’Idrq e ;1 éﬁrahgdmmlewlx tedsphydrepyran cﬁé@hlf@othlopymwﬂ)er ed
|2
P ogaabvriqingS L Bl * BBl *fhaBHn) o2 B Ren 31 Hyrdin T 0B}, T

aI kenyldioxelarGB é}ﬂykam}ihyl(?r ptaﬁh@lgﬁﬂyl alitiianylal WRRiylangd p&fdﬁﬁﬁ(}ﬁhyl@hﬁiazohnyl

opti onal Ic}/ substituted by OR1
imidazolidinyl, pyrimidinonyl, 1 1-dioxo-thiomorpholinyl, 3-azabicyco[3.1.0]hexanyl, 3-

azabicyclo[4.1.0]heptanyl and azabicyclo[2.2.2]hexanyl. Heterocycles include 4 to 6 membered
rings containing one or two heteroatoms selected from oxygen, nitrogen and sulfur.

20 The term "heteroaryl" refers to an aromatic cyclic group in which at least one ring atom
is a heteroatom independently selected from nitrogen, oxygen and sulfur, the remaining ring
atoms being carbon. Heteroaryl groups may be optionally substituted with one or more
substituents described herein. In one example, heteroaryl includes 5-6 membered heteroaryl
groups. Other examples of heteroaryl groups include, but are not limited to, pyridinyl,

25 imidazolyl, imidazopyridinyl, pyrimidinyl, pyrazolyl, triazolyl, pyrazinyl, tetrazolyl, furyl,
thienyl, isoxazolyl, thiazolyl, oxazolyl, isothiazolyl, pyrrolyl, quinolinyl, isoquinolinyl, indolyl,
benzimidazolyl, benzofuranyl, cinnolinyl, indazolyl, indolizinyl, phthalazinyl, pyridazinyl,
triazinyl, isoindolyl, pteridinyl, purinyl, 1,2,3-triazolyl, 1,3,4-triazolyl, 1-oxa-2,3-diazolyl, 1-
oxa-2,4-diazolyl, 1-oxa-2,5-diazolyl, 1-oxa-3,4-diazolyl, 1-thia-2,3-diazolyl, 1-thia-2,4-diazolyl,

30  1-thia-2,5-diazolyl,  1-thia-3,4-diazolyl, furazanyl, benzofurazanyl, benzothiophenyl,
benzothiazolyl, benzoxazolyl, quinazolinyl, quinoxalinyl, naphthyridinyl, and furopyridinyl.
Heteroaryls includes 5 to 6 membered aromatic rings containing one, two or three heteroatoms

selected from oxygen, nitrogen and sulfur.



R14 is hydrogen, Cl-C3 al kyl or hal ogen; R15 i s hydrogen or
C, -C3 al kyl optionally substituted by hal ogen; 10R16 or R16 and R1l7 are
t aken t ogwOheri/02s438 the atomto which they attached to merhse@Ed/ 046952

het erocycl ylooptionally.s ti,tuted by hal ogen, oxo or G -C3 al kyl; and R18
I s hydrogen gl(r%R) = f%%(koyﬁ.tﬁlgbqrefenbodi ment of this invention provides

conpounds ofThEabbiehiatiba "RBC" stands for thiSla§é€Hir&AMBESphy.aut omer s, prodrugs and
phar maceut i cal I¥ acceptabl e salts thereof, wherein: 20X is Nor CRL2; Y is

N or CR13: Ahestexmgr "trai’s or wiegatmenthgrefesr © ttherapaulie. drophylagtignpaliiaizg e N

t th A e i | ect edl. f. ,
e R g, o s B IS g 5 A o
Cl - €3 &kypliposes of thi®dnventicn; Emefiyial eaddsitbd clihicilaealldsVihcludel -Hub a@l doe miyrtited

C2-C6 al k){nyj X ph?nyl, a 5-6 nenbered heterogaryl or NR6R7,. wherein the
cycl oalifyAllcviatign of sgpRiopys) diminjshmgnt ofyrdenfof disgasse Fabibizeq) ((i-car ROLOWITSSIRG)] v

bst i i . N y . -
bt onal S et o R o e s Mogs o BB R P e 8 1
hydr ogetate andRgM8sion (whethé6paatial oR7otal)ewhethér detabeabdndiemdeyectaptir. otfgrmatorentCl- C6

al kyl ogltéignall subst.i tut ed by hal o%e(g; or . Eﬁ and R7 are

i ndepelfaALP JPEPEA OGRS SHtvahit Rompdred 1 rrestedisrenval ielotdrestypg FERBY Lo 5
fong a 1308 HEERE bEdediRleRf RENAL HosO REERRANHY 1R UBRGIbH L disBMel ak QefIhs tR¥R OF
Cl-C3 alkyl; R8 is hydrogen; R9 i's hydrogen, (Co-C3 alkyl)NRLR11,

( Co- C3 padrieytp) ltaRe , th¢ condifom|ok ydijo8Rt , orGhesgsinaivkich, th€2ombitian loe rijdordats @ be

al kynyl r%,(3%-&3 al kyl ) C3-C6 cycl oal kyl, (Co-C3 al kyl)phenyl, (Co-C3

al ky1) C A gfbered het er ocycl yl or (Co-C3 al kyl)5-6-nenbered heteroaryl,

wher ei n sai dhalpkidses "tRahseRifivally Sdeyhy hmotnCt bpadfketlive AAb@ITO6Iah ¥h amount of
het eroaryl and phenyl are optionally substituted by hal ogen, oxo, ORL6,

NR16R17 emoundpf ghi preseir ingentiorithata vehenrasapaistiasst foya yamoglin aeedcat ggh
oL 1 A aE sl O B B e, AP ST BB
het er oajtetuate, apieliomar), byeliminaie dnétog @ndry shrapesvf texpartcul &l diSeds@ldsydition, or
disorder, or (iii) prevent or delay the onset of one or more symptoms of the particular disease,
condition, or disorder described herein. The amount of a compound that will correspond to such
an amount will vary depending upon factors such as the particular compound, disease condition
20  and its severity, the identity (e.g., weight) of the mammal in need of treatment, but can
nevertheless be routinely determined by one skilled in the art.

The terms "cancer" and "cancerous" refer to or describe the physiological condition in
mammals that is typically characterized by abnormal or unregulated cell growth. A "tumor"
comprises one or more cancerous cells. Examples of cancer include, but are not limited to,

25  carcinoma, lymphoma, blastoma, sarcoma, and leukemia or lymphoid malignancies. More
particular examples of such cancers include squamous cell cancer (e.g., epithelial squamous cell
cancer), lung cancer including small-cell lung cancer, non-small cell lung cancer ("NSCLC"),
adenocarcinoma of the lung and squamous carcinoma of the lung, cancer of the peritoneum,
hepatocellular cancer, gastric or stomach cancer including gastrointestinal cancer, pancreatic

30  cancer, glioblastoma, cervical cancer, ovarian cancer, liver cancer, bladder cancer, hepatoma,
breast cancer, colon cancer, rectal cancer, colorectal cancer, endometrial or uterine carcinoma,
salivary gland carcinoma, kidney or renal cancer, prostate cancer, vulval cancer, thyroid cancer,

hepatic carcinoma, anal carcinoma, penile carcinoma, as well as head and neck cancer. The
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R12 is hydrogen, Cl1-C3 al kyl or hal ogen; R13 is hydrogen, Cl-C3 al kyl or
hal ogen; R14 is hydrogen, C, -C3 al kyl or halogen; R15 is hydrogen or Cl-C3
al kyl optwornaliozssabstituted by hal ogen; and 20R16 and RLT/Us2@0/046952

i ndependent |y hydrogen or Cl- al.kyl —optjonall ubsti t ut ed, hal qgen; or
R16 and“B1 % F‘e%f‘%gg HS3GROER Yv&Pt‘PﬁE‘ﬂ‘Fe&aé‘cOBMXR%\RE P %%Peaﬁ?é%%aqgﬁ orm
a 3-6 rggg@;@yed het erocyclyl optionally substituted by hal ogen, oxo or Cl-C3
al kyl . One enbodi ment of this invention provides conpounds of
Formul a |, dShhemboissdpkarmacaficaliyusaaptable muligites thatctbe sulssédnicy on cemposatidreis

sal ts thereof . In certain enbodi ments,. X.is 2, Yis Nand Zis
Cruas RTRaRYs; phemiptl RS, IRTRESHsaTyy Wh nihn T egediches ORyfinga o &
enbedi Femindation, bed/6Rhe mairhsl velRb3reaftd tKerbwithl | n certain enbodi ments, X is
CH Yis CHand Zis N 30In certain enbodinents, X is CR12, Y is CR13 and
Z i's CRL4. Ilhepbrasai'phasmpesditioalht acceplabls s@t asrused hepsimrefers tosphapnadentieadlyt ai n

enbodi is .CH .Y is. 3 and Z is s .ln certain enbodi nents,
R and TPl reSiS O indraais BF b St ho B Iy BB hal ogen. | Ol - C3
al kyl, CI - CIheldsytipplindy ofChisGavetioaa¥so inii@ 0ihtt OABLTEREH £oHpOMAs GABOD2re
In certain enbodi nents, R and R2 are indegendently sel ected from hydrogen,

hal ogerot regessarilyahagmpequtigallycaccergable isalisy and which may pe psedilpsdpisoasdiaes or RI |

R2 1and i I t r r , 0 - yl .

o1 A0CeProheng spORFRERATAL by ol RVLICH AR fol 308 hebrplto s R

hy dr ogenmpbundslof dhis imsthtydn. In certain enbodi nents, Rl and R3 are

i ndependent |y sel ected from hydrogen, hal ogen or Cl-C3 al ky and R2 is d.
é%ﬁ ¢ "

L
In certain MGEHheRYEBMaR) meany apsarny-bloperdepamalihel Bas s isairky of dsHilARiag dgen,
F, O andRldifne aiskiRnt 1 " e s, hrdragen.
nal ogen B G e e A B P
hydr ogdnamsters, eed panates ibdddinghtsand.e i s hal ogen. In certain enbodi nents, Rl
is or . . ln certain enbqdiyrents, Rl is,Cl-C3 glkyl, In certain. .
erat ment s 1 BRYETES CRNGIONG of BBy EYPHehn SHENEGS Okahs SRl BYEHIOnh APdgen,
CN,  Cl-tgmputis oPFormhuléB” ahleSdtherhde ingighiedl iHclﬁ&@&th%@ﬁ% of Fegmludasy il ggen.
In certain enbodinents, R2 is halogen. In certain enbodinents, R2 is F or
ad . Inl¥erYai\d, e¥boandiem\dll, Rerpais@ners3 tatdapers, Isplvetsst anatabotitesdisatint(s.g..R2

Ihf/ d?g;hnel.ifmalcgut%c%[lgl aaicgep%?[)tfg CSiEiil S nzitna’prggruigss tl%réotj. nU?lFCEé %j[hrérv%{srg OsgaiterH? ns%r%btur%% s
depicted herein are also meant to include compounds that differ only in the presence of one or
20 more isotopically enriched atoms. For example, compounds of Formulas I, II, 111, IV, V, VI, VII
and/or VIII, wherein one or more hydrogen atoms are replaced deuterium or tritium, or one or
more carbon atoms are replaced by a >C- or “C-enriched carbon are within the scope of this

invention.

B-RAF INHIBITOR COMPOUNDS

25 The present invention provides compounds, and pharmaceutical formulations thereof,
that are potentially useful in the treatment of diseases, conditions and/or disorders modulated by

B-Raf.

One embodiment of this invention provides compounds of Formula I:



20l n certain enbodi ments, R3 is hydrogen, halogen or C1-C3 alkyl. In
certain enbodinents, R3 is hydrogen. In certain enbodi nents, R3 is hal ogen.
I n certaiwoenhodsysents, R3 is F or C. In certain enbodiPagnisggioBissand R2
are F and R3 is hydrogen. In certain enbodi pents, leis Fand R is O and
R3 is hydrogen. 25In certain enbodi nents, is d and R2 is Fand R3 is
hydr ogen. In certain enbodi n:gm\s, R i8& R2 and R3 are hydrogen. In
certain enbodi ments, le an G@Qs F. In certain

enbodi nents, Rl and R3 ar e ! @ /s certain enbodi nments,
R2andR3areFandR1|Bhy SOlgp cetaiﬂ diments, R is C and
R2 and R3 are hydrogen. In ceptai enb dimggds, Rl is nmethyl and R2 and R3
are hydrogen. In certain enbodivénts, Rl, R2 and R3 are F. In certain
embodi ments, R is F and R2 is nethyl and R3 is hydrogen. WD

2011/ 025938PCT/ US2010/ 046952 I n certai d enmbodi ments, Rl is nethyl and R2 is

F and R3 is r.ogen. n,certain enbodi and
hydr ogen. Inpe\ééejr A5 e rkﬁl)lt%n?'r% tproCfa S iaggncfnhaétﬁlacwcgl% teﬁ’ée hsyg[r ﬁ‘gﬁé"g n

cert ai nviemdiadi mrents, R2 is F and R and R3 are hydrogen. 5ln certain

enbodi nents, RI_is hyplrogen and R2 and R3 are F. In certain enbodinents, R
i's ﬁydrogen RNPECRand R3 is O. In certain enbodi ments, R and R3 are
hydr ogen an(%(Fﬁ%\I'o?CRw- In certain enbodinents, RLis F, R2 is -CN and R3

i s hydrogen certai’n enbodiments, Rl is d, RRis -CNand R3 is

hydr ogen. 1(2[131‘45311'@3? mwhaﬂeﬁdmmntathaﬂwmmﬁxwmzcﬁhbamdatme saind‘nyxdeogen In

certain enb S, is F, RRis thoxy and is h ertain
enbodi nent s, marlé deEer}dsen@f ﬁ‘il?ﬁ;‘F A qugsenh@? rglg ﬁgglﬂga@ m%
enbodi rgggxlscz_& alkényl, Qﬁzh NRRA1 a}l&l@@gtaﬁéog}yerrbodl ments, R is -C(0)N112. In

certain enbodl ment s, e residue:
10 R’ is hydrogen halogen or C;-C; alkyl

‘ R*is C3-Cs cycloalkyl, C;-Cs alkyl, C,-Cg alkenyl, C,-C¢ alkynyl, phenyl, 3-6 membered
heterocyclyl, a 5-6 membered heteroaryl or NR°R’, wherein the cycloalkyl, alkyl, alkenyl,
alkynyl, phenyl, heterocyclyl and heteroaryl are optionally substituted with OR", halogen,
phenyl, C3-C4 cycloalkyl or C;-Cy4 alkyl optionally substituted with halogen;

15 R’is hydrogen, C,-Cs alkyl, or NR8R9;

R® and R’ are each independently hydrogen or C;-Cg alkyl optionally substituted by
halogen; or

R® and R are independently taken together with the atom to which they are attached to
form a 3-6 membered heterocyclyl optionally substituted by halogen, oxo or C;-Cs alkyl;

20 R? is hydrogen;

R’ is hydrogen, (Co-C3 alkyDNR'R', (Cy-C; alkyl)OR!®, (C;-C; alky)SR'Y, C;-Cq
alkyl, C,-Cg¢ alkenyl, C,-Cg alkynyl, (Co-C; alkyl)C;3-Cs cycloalkyl, (Co-C; \alkyl)phenyl, (Co-C5
alkyl)3-6-membered heterocyclyl or (Co-C; alkyl)5-6-membered heteroaryl, wherein said alkyl,
alkenyl, alkynyl, cycloalkyl, heterocyclyl, heteroaryl and phenyl are optionally substituted by

25  halogen, oxo, OR16, NR'R! or Ci-C; alkyl;
and R" are independently hydrogen or C;-Cg alkyl optionally substituted by halogen;
or
1% and R!! are taken together with the atom to which they are attached to form a 3-6
membered heterocyclyl optionally substituted by halogen, oxo or C;-C; alkyl;

10



of Formula I, wherein the wavy line represents the point of attachnment of
the residue in Formula I, is selected from R2 of Formula I, wherein the
wavy | i newoeprigesysss the point of attachnment of the resipdwaseonobedsul a 16

In certain odi nts cl oal kyl, C1-C6 al kyl, C2-C6 al kenyl,
C2-C6 5 al iﬁlq‘y Pn’yqjl éﬁ@%"%@fﬂ%%ed het er oar yI or NR6R7, wherein the
cycl oal kyl, b kyhydd &?r@% -C6 AlY. - F&h& %1' 3'—‘@ loﬁ*l\{dlogé’ne v&HéIrélﬁ)@&h'
substituted with hal ogen,” phenyl | oal kyl , C1-C4 al kyl

opt i onailkyy, adkengt altdﬂlbyil}«l\mempfmahaigesubsututed by ORn, certain errbodl ments, R4 is

C3-C4 cycl oglik tionally substituted with hal ogen or C3-C4
cycl oal kyl , %Jo }/s,\lﬁggg;gen,lgl }Ségl:kﬁf H’l nents, R6 and R7 are independently

10 sel ect ed {' RyHNEERSL0 @9@1 Loptomall 3§1|,1bst1tutedb ﬂlan Ftain enbodi ments, R4
is C3-05 cycl, aingﬁfé 1 }&& - al keny y C%&CGalknyl whereln

the cycl oal R an lrdbmdymt}/}ahﬁdir@gdnmﬁl Gk potiomalyi yos bed by beOaem {h
ORI 5, | ogen or -C4 cycloalkyl. In certain enbodinents, R4 is

cycl opropyl, et hyI , propyl, butyl, isobutyl, 15 -CH2Cl, -CH2CF3,

- CH2CH2CH2F R Ghi2 @?@F@,tal&hetﬂgétﬁa{ Hsth , the yedro po opvtITeldyy httachb® iy lforn2a 3-6

fl uor ophenyl , 3- quorophenyI 4-f| uor ophenyl, 2, 5-di fl uoro henyl 4-chl or o- 3-
trifl ucreaniared heserenyalyl optinpalhygubgtiutediby dialogem oxp or Gy ri’? llyand pyridin-2-yl

t hijgphen- 2- 13 h!glgtg CH2CH3, - N(CH3) CHZCHS -N(CH3) 2, or
pyrrgol i di nyl>ﬁ 11|§J ain é(n%IHgg?rgrents R4 is cycl opropyl, propyl, butyl,

i sobutyl, @ﬂ%(éh;lb(ﬁmnent includes compounds of Formula I, stereoisomers, tautomers, prodrugs

- CH2CF3, 2CH2CH2F, - CH2CH2 CF3 c cl opr opyl.nmet hyI - NHCH2CH2CH3,

- N( %MCE{@P%“CG“%@@%‘SCQP ksﬁ@? 1508 iETe Ny certain enbodi ments, R4 is
cycl opropyl x pnegytr!butyl, isobutyl, -CHC1, -CHCF3, - CH2CH2CH2F,

- CH2CH2CF3, cycl opr op%l met hyI or - NHCI-|2CI-|2CI-B. In certain enbodi nents, R4
|s propyl , BUtsy¥or CBGbut yl , - CH2CH2CH2F, 25 - CH2CH2CF3 or

CY 507 oY PP L kD, SELABIA SRS tﬁﬁ‘%‘i@%%@é%ﬁé‘?ﬁ&%@%‘ Sty
ha| ogen or G3-4d BY Eileqadléi%hdently seleclel fF(ﬁﬁ[I%gﬂ) JBNEN, R4 zﬁkQSCQ-@3

cycloalkyl. In certain enbodinents, R4 is cycl oaT kyI In certain
embodi rikenyl, CRzi?maﬂ(Y@yb@Id&o@yalkoxy,cycl obut yl . In certain

enbodi nent s ;3R rtain enbodi ments, R4 is ethyl,
propyl , 5butRyI ]8¥(§r0 g?n%/n Eé%?’lg?' embodi ments, R4 is propyl.

R* is C3-Cs cycloalkyl, Ci-C¢ alkyl, C,-C¢ alkenyl, C,-C¢ alkynyl, phenyl, a 5-6
20 membered heteroaryl or NR°R’, wherein the cycloalkyl, alkyl, alkenyl, alkynyl, phenyl and
heteroaryl are optionally substituted with OR", halogen, phenyl, C3-Cy4 cycloalkyl or C;-C4 alkyl
optionally substituted with halogen;
R? is hydrogen or NR®R’;
R® and R’ are each independently hydrogen or C;-C¢ alkyl optionally substituted by
25  halogen; or
R® and R’ are independently taken together with the atom to which they are attached to
form a 3-6 membered heterocyclyl optionally substituted by halogen, oxo or C;-Cs alkyl;
R? is hydrogen;
R’ is hydrogen, (Co-C3 alkyDhNR''R'!, (Co-C; alkyl)OR'®, (C;-C; alky)SR', C;-Cq
30  alkyl, C»-Cg alkenyl, C,-Cg alkynyl, (Co-C3 alkyl)Cz-Cg cycloalkyl, (Co-Cs alkyl)phenyl, (Co-Cs
alkyl)3-6-membered heterocyclyl or (Co-C; alkyl)5-6-membered heteroaryl, wherein said alkyl,
alkenyl, alkynyl, cycloalkyl, heterocyclyl, heteroaryl and phenyl are optionally substituted by
halogen, oxo, ORIG, NR'R! or C;-C; alkyl;
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In certain enbodinents, R4 is C1-C6 al kyl optionally substituted with
hal ogen. In certain enbodinents, R4 is -CF3, -CH2Cl, -CH2CF3, -CH2CH2CH2F,
- CH2CH2CRB0 20GRR2EB8 or - CF2CF2CF3. I n certai n enbodi nentsT/Ul4010946332 C6

al kyl optionabl wbstitute ith OH hal n_or C3- 0 .cygloal kyl. In
ertai nendl! ARS aiipdiSetby RkenitirC R pEppatpe B R of halokei:
cycl obyryl met hyl (-CH2-cycl obutyl). In certain enbodinents, R4 is

cycl opropyl met hyl (1- CH2- cycl opropyl). In certain enbodinents, R4 is
Cl- C6 al kyl RiprhdRal hae tekdrstogetherwithi thé afire oy Whichrthew pteaittackedbodionmri 3-6 R4

is phenylmethyl . 15ln certai.n enbodi nents. R4 is | .optionally

subst i Eﬁ?“é‘&“\?ﬁ%ﬂer ‘g},’l ng)gﬂg'ns,u%b P@é’b‘@l%ﬁ?’@ﬂd@gﬁ%ﬁll@ﬁ’ al kyl optionally
subst i t ut ed R ghyldrdREEO,-CL BIkGESH R LegiTDOdi ments, R4 is phenyl optionally
substituted with halogen. In certain enbodinents, R4 is ghenyl optionally

substit ut ed R tif hpdrogan, a8 ikGs alblkpyl.i ©n&h [ajkesyb i€ alksinyli ethhdegangavherqip said

cert ai ]§nt% i i hen optionall y~sisbstituted wi th hal ogen and
a-c gll >1r’l ?lgéﬁ%ﬁldzﬂ(i%éues |t1t ﬁ%ﬁbflt\?ﬁs?tﬁpeﬁayo%%ni 20 In certain enbodi nents,
R4 is phenylR"™ ishydesden)j O,-€ybiagl sftldzenfR4 is phenyl, 2-fluorophenyl, 3-

f 1 uor ophenyl_,,4-fl uorophenyl, 2 5-difl uor op_hen(ill or
4- chl or o- 3- R i IThydragse Oh(I-Shakkyl optionally sybstigued by halegaodi nents, R4 is a 5-6

nmerger ed hetgr k7 ' I ' i : .
Cycloal kyl - ce. QK BPpopRRdAPHRb b act o iy o A BB e by, |
enbodi ments, R4 is a 5-6 nenbered heteroaryl optionally substituted with
Cl-4 al kyl._4kn gertain enbodinents, R4 is a 5-6 nber ed, het er oaryl ,
wherei n the H’letaééi%r \Are é%épﬁgg?fngltgrth? PR AP v lysh atached &9 formp %‘ﬁe
group Gshestd i Qer A nmbodi nents, R4
e s Y A e ho T PR
furanyl, pymR disthydragenbhCofhelyl.. In certain enbodi nents, R4 is

1-net hyl - 1H 4 m dgzol - 4-yl... .furan:2-yl,. pyridin-2- i din-3-yl or
thiquhen- 2- yiie @&0 Ipetiof Hys @mqiéﬂYggyﬁpﬁ@nﬁké%rﬁ%ﬁ?ﬂertai n

enbodi mrents, R6 and R7 are independently sekected from hydrogen and Cl-C6
alkyl. I'n certain enbodinents, R6 is h%quog n. In certain enbodi nents, R6
is Cl-06 alkyl. In certain gabogi ment s,” R me hyd, ethyl or propyl. In
certain enbodi nents, R7 is hydrfjgen jpr ne | \gertain enbodi nents, R4
is WD 2011/025938PCT/ US2 NN mst\%e group consisting of

- NHCH2CH3, - NHCH2CH2CH3, - N( ) CH2CH3 Hand N(BI—B) ) In certain
embodi nents, R6 and R7 toget hég wiXh the niRrogen to which they are
attached forma 4 to 6 nenberedYheterocyclic ring. Ins>certain enmbodi nents,
R6 and R7 together with the 5 nitrogen,to which they are attached forma 4
to 6 nenbered heterocyclic ring, wherein the heterocyclic ring contains one
ni trogen hetsef@adodidrs,| hutdhdral preiradiaf@nplarmBdeutisalpy rdcedptabl@esalts thereof,n
certain enhodi ments, R4 is selected from propyl, cyclopropyl nethyl,

- CH2CHX®8%and phenyl . In a further enbodinent, R4 is sel ected from
prepyl, cychkepr hyl and - CH2CH2CH2F. 10An enbodi nent of Fornul a |
prg\Q/i des con%%ulﬁggt? Forrmulas I1-V: I W In certain enbodi nents of
Formula |, Ieisawdr&Rare F, R3 is hydrogen and R4 is propyl, such that the

conpounds hayve .t he ructure of Formula VI_. 15 0 .
P %151\}0r Cﬁh wﬁerelrn no more than two ofl X, %and%can be N at the same time;

R! and R? are independently selected from hydrogen, halogen, CN, C;-C; alkyl and C-
C; alkoxy;

25 R’ is hydrogen, halogen or C;-C3 alkyl;

R* is Cs3-Cs cycloalkyl, C;-C¢ alkyl, C,-C¢ alkenyl, C,-Cs alkynyl, phenyl, a 5-6
membered heteroaryl or NR®R, wherein the cycloalkyl, alkyl, alkenyl, alkynyl, phenyl and
heteroaryl are optionally substituted with OR'®, halogen, phenyl, C3-Cy4 cycloalkyl or C;-Cy alkyl
optionally substituted with halogen;
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cs// Vi In certain enbodinents of Formula I, Rl is O and R2 is F,
R3 is hydrogen and R4 is propyl, such that the conpounds have the structure
of For nulaio\Zh11/02598® 2011/ 025938PCT/ US2010/ 046952 VI | PCT/US2010/046962 t @i N
enbodi nent s _af. Jrrula I ﬁj is Fand R is O, R3 is hydrogen and R4 is
propyl, such®thdY rPﬁeé’Qfdﬂ% nds have the structure of Fornmula VIII: NNOO //

VIIIIncertl t . ts,
R 1 s NRoro e R, R thdeSEadpd T or C1-Co kL SN NS%?%?%‘%H“’“?

( Co- C3 haldgy)@R1, (Cl-C3 al kyl )SR1, Cl1-C6 al kyl, cz ce al kenyl , C2-

)5 6 e, e tdchearieny Shen Coeies V%lhtf@‘i)%’ Rk ﬁléet%%%%ﬁo

whesei Fosh d-Gnkibered k@ cl %;!ﬁydmh sebsEihR&] byhaloft@t 8XO&YC]-) alkhet er oar yl
and phenyl are optionally Substitut ed by hal ogen, 0oxo, OR16, NR1l R17 or

Cl - C3 al kyl R'iphpdspgen;n enbodi nents, R5 is NR8R9, and R8 and RO are

hydr ogen. 9n. C al n D1 ds nd

hydr ogen orgl{“,l 1sC§y P(ﬁb?g Hﬁfiﬁﬁféw 1 (ﬁj I}%ggwgﬁtl (Crli]?é”d @Em cﬁ%

hy dr ogetkydnc,- 89alk§n)¢1€§@6 al 91 OD4-C9 aﬂdyl)m@gttsr&lbhmpmm ARyDPREYL! (T)-C;
certain_enbodi rrents -fluoroeth In certain enbodi nents,

R5 i s REGRI;O-mgmbsr M%@@wlsém (ReCs @11@?)5@m@yxbmé|h@pqr0%k mehsegin gaid alkyl,

oy P S Sl 29001 6B RRGHIAP A ) MR Slraed by
certai mahxgbmdjxma@R NIR:SR oNBBRI alkiyg i s hydr ogen and R9 is 3-6-nenbered
het |yl | bstituted by Cl-C3 od t
R0 1 5. Nirot gt g ROk IncRRBR pRib R ypeemas b RO BpHERRID st%h%eﬁ"ﬁa@?i”l "
certai Q,renbodl ments, R12 is hydrogen. 25In certain enbodinents, R13 is

hydrogen. In certain enbodinents, R13 is CI-C6 alkyl. In certain
enbodi ment s R'Rasd iRd' aet thiydn, togetheteMthlthe etwboti whithsheyXatesat@ehedztoi ﬁrrﬁ:l—d, 38 is

S, T e Rl RIS 004532 . cor i
R is hydrogen, C,-Cs alkyl or halogen;
R" is hydrogen, C;-Cs alkyl or halogen;
RMis hydrogen, C;-C3 alkyl or halogen;
R%is hydrogen or C,-C; alkyl optionally substituted by halogen; and
20 R'® and R! are independently hydrogen or C;-Cg alkyl optionally substituted by halogen;
or
' and R' are taken together with the atom to which they attached to form a 3-6
membered heterocyclyl optionally substituted by halogen, oxo or C;-C; alkyl.
One embodiment of this invention provides compounds of Formula I, stereoisomers,
25  tautomers and pharmaceutically acceptable salts thereof.
In certain embodiments, X is CRIZ, Y is N and Z is CR'™. In certain embodiments, X is
CH, YisNand Z is CH.
In certain embodiments, X is CRIZ, Y is CR" and Z is N. In certain embodiments, X is
CH,Y is CHand Z is N.
30 In certain embodiments, X is CRIZ, Y is CR!? and Z is CR'. In certain embodiments, X
is CH, Y is CH and Z is CH. In certain embodiments, X is CH, Y is CR" and Z is CH.
In certain embodiments, R' and R? are independently selected from hydrogen, halogen,

CN, Ci-Cs alkyl, C;-C; alkynyl or C;-C; alkoxy.
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In certain enbodinents, Xis CH Zis CH Yis CR13, and R13 is F. In
certain enbodinents, R13 is C2-C6 al kynyl optionally substituted by OR1S.

I n certaiwoentadsysents, RL3 is -C --CCH2OH. 51 n certai nremusdimm®mdssy R14 is
hydr ogen. l.n certain enjodi ts.of Fo la I, RLis halogen, R2 is
ol bgon o SRRSO e IR 476 Heereiclt i pFictied Tt AYPEgbelsEee b,
X and @mr@_%lkﬁwq_éﬁlgiy@r N. In certain enbodinents, Xis CH Z
is CH Yis 13, R13 is nethyl, R5 is NR8RO, R8 is hydrogen and R9 is

C3- C6 cycl odn kegrtaispeinbeditietss s Rt ade & bare Hatlepgadent!yOseleatest frmim hydrogen,
enbodi ?ﬁf’ts XC apd, Z are CH, R1L and R2 are O or F;, R3 is hydrogen; R4
is C3- O§F‘&97 bpe !’;ﬂly substituted by hal ogen; and R5 is NH2. | t
wi | b be appngekddig@nibdaimea®y, Rai R? 6RIMROURMsdenlififtly RULMd fdin Mrogent Bid1
asymmetric or chiral centers, and therefore exist in different

ster eoio%s8MEilc forms. It is intended that all stereoisomeric forms of the
compounds ofy, Lo} BYSBAHRAs RMGAHED 1R iR nehal L TbEd o8 nBo lhBRhSEEONET S
enanti onmers "and atroprsoners, as well as™m xt ur es ereor -su as racem c
m xt ur &5,C{f gkyh pad R? @ CL.hin gireseahbbdiventsi Rhand R? are indepdndemtly sedddtdeomhown
herein, where the stereochem gt_ré of any particular chiral atomis not
speci f iydrogemdh Gand medybemd &vds Slare contenpl at ed and incl uded as the
cofggounds of Y A r 1 Sigr ¥ i Fied solid
nedBe or - daah e T B o e A R PR ER R D
st er eoi sonmefn cartdn empedinfenadRAtydefgened. It wll also be appreciated

t hat conpounds of Fo las 1-VIII include tautoneric faorns. Tautoners are
compounds t R‘éferé?r”é eﬁ_nﬁg&ﬂ%ﬁvgr tsitglagepy ﬂt WW@W%OI&FH iFsor monl y
occurs due tQ c¢ffn PnBb&HAR, Rf is%lhdﬂélﬁﬁ.e n %&gal[ﬂl eMmbBAiAeAR, RAGGASAAN ed by

the switch of a single bond agld adjacent doubl e bond. Tautomers of Formnul as
I-VII1 may flocentan embediticorssR™ isrydugienghaldgen, CF, 6oC; lalkyl 0ed;-Co alkoke
sul.fonam de ,or R5 posit.ion dependi,ng on the substitution. The conpounds of
FoPnul as | -\H‘F‘fmé?gm;ﬂ‘{hg}‘?&@dﬁt ErhyﬂEq%ﬁH'e all tautoneric forns. It will
al so be apprngeédif dmbbdineaR! RAishafddRROUNE S0 erfifddimbas, R>VIF dr TRy be used
as intermedi ates for further gonpounds of Fornulas |-VIII. It will be
further applee¢rgiegmbpdimentseRcsrpoundkylofln certaip cobedimentsy Bnismethiay exi st
in 30 unsol . |l _aspsolvated forns with pharmaceutically

accept abl e \sﬁg%glgarll gﬁlbgﬁlﬁnﬁs&ﬁté&, ethanol, and the like, and it is

i nt ended t hah cédegn emvedihicats, Rifyraamgent h sol vated and unsol vated fornms. The
term"prodrug” as used in this application refers to a precursor or
defPvative fldeeradp embpslimgats B25dydmernisiazenro46952llconpound of the
invention t J : I VR3 QN ive conpared to the parent conpound
or drug andq?geﬂéaz%g@?gd%%hgélﬁnghr%@%%’l ized in vivo into the nore active
par ent f or min Sertain embodiméhtsiRhis HaRsgedr ligceriain EabwiimefdheRrois Feorafly "

Bi ochem cal _Society Transactjons, 14, pp. 375- 382, 615th Meeting Bel f ast
(1986) and é’P&?rFaér_IE‘Flb% lﬁ{entSPBo@F%s?reﬁp@q&ﬁléayiﬂgﬁoach to 5 Targeted

Ox ug_Del T veny cérdgh ERBbAMCUR' RY! intekYis CRang RaTdHy el - (ed.), PP.
247-267, Humana Press (1985). The prodlrugs of this 1nhvention include, but
ar @5not | i niln eeftdiogmhodietents) Rpisddirand R*(i$ Reahdi&’ ighydrogenhy|  sul f onami de
prodrugs), pRhosphate;cantaj nin r odraugs, .4 hi g&ms hat econt ai ni ng prodrugs,
sul f at e-popﬁ‘éfﬂ%ﬁ@e'ﬁ%‘g‘mﬁéf kpgp}{)?r@géc%m%iaﬁ?ﬁ rﬁg%drugs, D- ani no

aci d- nodi fi gfl cakA6 EMBSdinhiCRSE ¥APR Bite BN QY9 8nd RB1slFACt am cont ai ni ng
prodrugs, optionally substi tut ed 130 phénoxyacet am de- cont ai ni ng prodrugs,
optional | y dupertdin embedipisntsyRaamt Rnird dydwgemand Rgisgrlodr ugs,

5-fl uorocyt@sine.and, ot.her 5:%1 uprouridi prodrugs whi ch can be converted
into the m)(riléc rgafl?\%lbgé}fr}?flgxgcaq(f%earaPdﬁa%rlﬁg}’{fage%f conmpounds of

Fosoul asmay Ineértdig e@bodifiehtéeR R Clhad ROERARAAE Bfdrogen. Fornulas 1-VIII in

the assay as described in Exapple A Howgver, .the prodrugs are capable of
15 bei ng cohyeertasy emhodimeatsi Rt t mesthd aad i} \vad Reaeleidrege®. of conpounds of

Formul as SYNJHER gggﬁ DS,2 3 npounds of the present invention
may be synt ﬁ& zelge%()syn e i’c% ra(r)lg esarﬁicﬁat i ncl ude processes anal ogous to
t hose wel | - Kmowmin embbdinehaREARIF atd’?, is pathiyil and & iyhydiodenght of t he
description contained herein. The starting materials are generally

avai l abl e from comercial 20 sources spygh as Sigma-Aldrich (St. Louis, M),
Al fa Aesar (Ward Hill, MA), or TCl (Portland, OR), or are readily prepared
usi ng nmet hods well known to those skilled in the art (e.g., prepared by
nmet hods generally described in Louis F. Fieser and Mary Fi eser, Reagents
for Organic Synthesis. v. 1-23, New York: WIley 1967-2006 ed. (also

avai lable via the Wley InterScience(r) website), or Beil steins Handbuch
der organi schen Cheme, 4, Aufl. ed. Springer-Verlag, Berlin, 25including

e o o o - —~ " o, = o, o



I n preparing conpounds of Fornul asprotection of renote functionalities
(e.g., primary or secondary am nes, etc.) of internedi ates may be
necessar yYWobeha/mesd for such protection will vary depenecmgsenobh@snat ure
of the renote functionality apd the condit.ions of .the preparation nethods.
Suitabl e ami ﬁaelﬁ}*%?@g?ﬁ%}%&nér Buﬁsfn?tMLMﬁg)RzilﬁElaaéig é‘c‘é}td;w?%enso
trifluoroacef ¥haik eBL CRf @M{dlﬁf%ﬂcﬁ) Remgydpxycarbonyl ("CBz"),

p- met hoxybenzy{3 a€" E’l\/B%ﬁ1 an%’ 9- PI uor enyl net hai/]f\3 egeoéycar bonyl ("Fnoc"). The
need for sudhcatan embbdiments, Rbmdllland Rétaed i’ nechyslyogme skilled in the art.

For a general descripti.on of pratectin ou nd their use, see T. W
C?(eene,g et P.Cer%"é odmspts, f:)fsici{/%n o%’ﬁlg‘{i%gg"g‘aﬁ?rb Synt hesis. New York:
VO 2011/ 02543866aHh LISBOHRHARORDR ikt in il F 8d RNG F. 2006, For

illustrative purposes, _Scherrels. -2 shovg gener al3.rret hods for preparing the
conpounds ofln céréaip embedimentsy Bnisihydrogas, Ries IF and KKy Cl.nt er medi at es. For a
nore detail ed descripti.on of _the,jndividual reagtio teps, see the

Exanpl es seﬁ?!c allﬁglingwaln”lgﬂgssg %‘k‘ﬂﬁ %rﬁ\ﬁiyﬁmge? %(iigrfs‘\’nﬁﬁ'l appreci ate t hat

ot her synt hah icértdiRinBsdifRNtshR’ KIBR*GO-SHhbeSiiZRydrbgenl Nnventi ve conpounds.
Al t hough specific starting materials and reaﬁgnts are depicted in the
Schenes and ldcetain sabodigienty, RotsHdr RstsarGlY aed Katsdwyideigenand reagents can be
eashly substj [ de1 ' derl ives and/ or reaction
coﬁgi tions. I#tﬁaréaglgle%ﬁgg(ﬁ?l%}é{ghg %?yﬁéer%t%ﬁgéﬁn%ﬁyd?%\éf ed by the nethods
descri bed béheuytaiaembedifrientshR} isT®R*fis @@thory kh@RE isHydidpes. di scl osure using

10 conventional chemstry wel| known to those skilled in the art. Schene
1 Sc hdngeriain giedigicyisnBr i ClaBt Fodhymy} angd RpisiyAwEsD-conpound 1. 6,
wherein R1, . relas 1 I i.C i S
esterified tHo?%earFlﬁg @wdlgfeéﬁgbgt %ﬁ?ﬂ?&ﬁfg 2&‘ éz&llagh %ﬁbgﬁ%ﬂ&, Rgﬁg-(.é (%;NLHE'

treat ment wilh kertain mabbdib®ntsythedesaderet hane in MeOH, or via Fischer
esterification conditions, such as treatnment with trimethylsilyl chloride
("TVMBCL") in MeOH. Reduction of nitrBintermediate 1.2 to its amino anal og
1.3 is perfornmed using a standard copdition, such as treatnment with Pd/C
and 112. Bis-sulfonamde 1.4 is oD rd by ¢reatnment of the aniline 1.3
with a sul fonyl chloride R4SO02ClL, i ¢ pref&ence of a base, such as NEt 3,
in an organi c solvent, 20 such ag%drefil ondietggane ("DCM'). Hydrol ysis of
conpound 1.4 is acconplished under basi cH WD 2011/ 025938PCT/ US2010/ 046952
condi tions, such as aqueous NaCH, i nRt he appropriate sol vent system such
as THF pdhRila W,E@h&reithh@{&@%ﬁﬁe RpfRER W pdintdftialadhnfont $MER rEGIRAH Fdrhillad

sui tabl e sol vent, such as F, iS treated wi th di phenyl phosphoni c azi de

(" DPPAT) isgplgctad rase such as triethyl amne, and subsequently hydrol yzed to
forman ampe 1.6. Sche | a Sche | a shows an alternative
procedure f
t reat edFi

@ sul fonylFghloxi de RAS02C e a base, 10 such

as NEt 3, oo\g ") .Q\/ drol ysis
of conp 2 J g AG as _gigueous
NaCH, it hg r opri‘at @%sollven MedH, tR
provi de thegnono-sul fonam d
H H H
Cl Cl cl o]
A7 O\\S/P AP A7
S
}1&' e \R4 }"1% N/ \R4 P N/ \R4 P e \R4
H H H
F Cl H

15



15Scheme 2 24 WD 2011/ 025938PCT/ US2010/ 046952 Schenme 2 describes the
synthesis of aniline internediates 2.7, wherein Rl, R2’, R3, R4 and R' are
as def i neaohlerigi2m3sA benzoic acid ester 2.1 is treated wcThiSamoakdoexi de
NaOR2. (whepein R2' is Cl- Cglalkyl) in an aoproprlate sol vent, such as

met hanol , formthe ethe ntermedi ate 2. 7. Reduction of the nitro group
af fordsFaan_aniline 2. 3,F 2k i s react e ftNq_ a sul f ong. hl oride R4S02Cl
in the pré¢ e Mase, $ as Qy@i di ne gi @ Q@ sul ffonani dey O

i nternmedld 4@{\sé§nzyhi it /aq o /bat't -eqﬁil hal i de,
for exaf “hoRbensyl i deR* ( isR I qgoupR%uch as

chl or o, do, triflage, tosylate; d R" "1 s hydrogegy CI-C3 alkyl or
Cl- C6 alkoxy and in one exanple, R' is hydrogen, in another exanple, R' is
Owve) in theklpresence of a bse, such as sodium hydride, yié#lds the

prot ectg [ i g
such as
Curtius
interme : i hem
generati ng he &iline inte nedﬁbte 3.1, whereidl R" and L dre défined in
Schenme 2 and Rl, R2, R3 and''R4 are as defln d herein, throﬁbh protection of
t he sul f onapi de nDiety of agiline 1.6. Thigtransformati ongican be

acconplﬁshe by treat th an optiogpallly substituted benzyl halide

(e.0. ybenzyl c -.) ng, a ba s a z hydrjde. O
R3 NH2 HZSQ% 8\\/9) ene M//%descr th \/ﬁ/nt hesi s
of an a sierof R a~ S pah SN RaN ré~def i ned
herei n and i sHal kyl , such as HethJﬁ or ethyl Br benzy he Bm no group

of an WO 2611/ 025938PCT/ US2010/ 046952 aniline 4.1 is proﬂécted by reacting
w th hexangy2, 5-dione in the presence of agatalytic anount of an acid,
such as p-tpluenesul fonic afid, i 2 to form the

2,5- dine -yrrole derys 4.2. Red chl ori de
RO( C=0) C heQpsfesence -bBg A 1i thi geﬁ\\/ﬁn a
sui t abl &-SQlvent ~Ssuch B2 e§d%gto 3ig epihnqlog
4.3. The*an] no Buncty on und 4 bt ecfe eacfji on
hydr oxyl amme in a suitabl eClsol vent, such as ethanol, leadfng to fornatlon
of internediate 1.3. H
i O 0O
\\// AP Y
’/"LH." N/S\R4 }"I.L" N/ \R4
N H H
5 CN CN
H F F Cl
H Cl F Cl
O O O 0O o O
Q%é) Eg §¥ E% §¥ E% ﬁf
P N 4 P N/ \R4 P N/ \R4 A N/ \R4
% N R H H H
CN F Cl F '
In certain embodiments, the residue:
R3
R1
O\\S//O
}& NS R
H
R2

of Formula I, wherein the wavy line represents the point of attachment of the residue in Formula
16



- - /A - P -7S1R 0Oya - a/ -OR n-BuLiRO'..Si \/ n-BuLi, 0 R2 "? |

5 15.2 Scherme 5 10Schenme 5 describes the syntheS|s of an aniline ester of
Forrmul a Iw®,20mmesssn R, R2, and R3 are defined herei n aow/uR2018/08d98y| , such
as net t}y eé%ﬂ or benzyl. The amino group of an aniline 4.1 is

prot ecte HSS(? ng with 1, 2-bis(chlorodinmethylsilyl)ethane in the
presence of yja strong base spch as n-butyllighiumin a suitqbl e sol vent,

such as THF at Iow1tenpera ures, e.g. - 78|C to formthg

1-aza- 2% L a;ycl opéeh nt er medi d Conpoung 51 mredi at el y
15 react ef A gar bano ge RQ( L i Rufhe esen QP

n- but yl FANL WmOrL-$ co A4 N 2A0 ;-uﬁs | vent ,s>#$4

| eadi ng ‘omnﬂlcwﬁof t’he [ est aﬁﬁlog T aﬁ?no funetipn oﬂ R

conpound 5.@.is deprotectedFby reaction V\nth'an acid such as HC1 in a

suitabl e solvent, leading to formation of internediate 1.3. C ,R4

A/ S"Rlbasic N O 08"0 hydrol ysis0"0 baseO2N \/ 4/ 02N 02NNH2NS - 'R NS - 'R
AR NC

AV
}“s, N Re
1 H
In certain embodiments, R* is C;3-Cs cycloalkyl, C,-C¢ alkyl, C,-C¢ alkenyl, C,-Cg
5  alkynyl, phenyl, a 5-6 membered heteroaryl or NR®R’, wherein the cycloalkyl, alkyl, alkenyl,
alkynyl, phenyl and heteroaryl are optionally substituted with OR'", halogen, phenyl, C3-Cy4
cycloalkyl, or C;-C4 alkyl optionally substituted with halogen.

In certain embodiments, R* is C3-C4 cycloalkyl, C;-Cs alkyl optionally substituted with

halogen or C3-C4 cycloalkyl, or NR°R”. In certain embodiments, R® and R’ are independently -
10 selected from hydrogen and C;-Cs alkyl.

In certain embodiments, R* is Cs-Cs cycloalkyl, C;-C¢ alkyl, C,-C¢ alkenyl or C,-Cg
alkynyl, wherein the cycloalkyl, alkyl, alkenyl and alkynyl are optionally substituted with OR",
halogen or C;-C4 cycloalkyl.

In certain embodiments, R* is cyclopropyl, ethyl, propyl, butyl, isobutyl,

15 -CH)Cl, —CH,CF3, -CH,CH,CH;,F, ~CH,CH,CF3, phenylmethyl, cyclopropylmethyl, phenyl, 2-
fluorophenyl, 3-fluorophenyl, 4-fluorophenyl, 2,5-difluorophenyl, 4-chloro-3-
trifluoromethylphenyl, 1-methyl-1H-imidazol-4-yl, furan-2-yl, pyridin-2-yl, pyridin-3-yl,
thiophen-2-yl, -NHCH,CH3, -NHCH,CH,CHj3, -N(CH3)CH,CHj3, —N(CH3),, or pyrrolidinyl.

In certain embodiments, R* is cyclopropyl, propyl, butyl, isobutyl, —CH,CI,

20 —CH)CFs;, —CH,CH,CH,F, —CH,CH,CF3, cyclopropylmethyl, —NHCH,CH,CHj,
-N(CH3)CH,CHj3, -N(CH3),, or pyrrolidine.

In certain embodiments, R* is cyclopropyl, propyl, butyl, isobutyl, —CH,CI,
—CH;CF3, -CH,CH,CH,F, -CH,CH,CF;, cyclopropylmethyl or -NHCH,CH,CHs.

In certain embodiments, R* is propyl, butyl, isobutyl, -CH,CH,CH,F,

25  —CH,CH,CF; or cyclopropylmethyl.

In certain embodiments, R* is C5-Cs cycloalkyl or Ci-Cg alkyl optionally substituted with

17



6.1AR2 HO0'11 R- 6.106.3 6.2 0"o HZNN R4 R2Z H1.6 WO

2011/ 025938PCT/ US2010/ 046952 Schene 6 describes anot her way of

synt hesi avogoarn2sesser nedi ate of Formula 1.6, wherein Rl PCRAIS2038/086%d2 R4 ar e
as defi q??erei n zijs-sul oEarri de 6.2 is obtained by treatnent of the

ani | i n&'& belogep pr L3dy 89k ni ori de' R4S02C1 in the presence of a base,

such as NEt 3y ceRaiflenBodfhéms, SR ¥ek-Cs 24@BalRsl. dinC ol BRboERRNtsHRANOY<1,s Of
conpound 6.2 is acconplished under 5 basic conditions, such as aqueous

NaOH, icsicloplyladprcomain smdodimhentn R syeyctapronyliohcystobitf. and/ or MeOH, to

provi de the mno-.sul fonam de @..3 [ onppound in.a.suitabke solvent. .such
as et hanol I?gelg?ggf@(? Wﬁnﬂsé{ H%gﬁbagr?gkyi'ggﬁf’?méﬁ8ﬁ1b8gm?e|n n%arlﬁjet Wﬁ?ﬁg}h

chl ori datyll or fsobulyBMnaeitAa elbddiment{RREs pidpyll1l. 6 Scheme 7 Scheme 7 shows
another way of preparing an internediate of Fornula 1.6. This )

t r ansf or mat B Aeritan gabedipiantsh Bd iy -fro allkykentiosally sitisbintask wigh falaggm oln certain

deri vat] . I tR4a . | fo hl ord 4S50 ' pr f a
base, seuknc%d%%e]n;t)%mri g"l ne'® in ar or—g@ﬁrﬁdc’ S(ﬂd\%gj » 155%%%?9}gg£%$’chl %@;ﬁgﬁe.
Schene -8FsfchenreCF,dBgH;) bes the synthesis of an internediate of Fornul a
8.2, a subset of Fornmula 20 1,6 conpounds rein , nd R4 are as

: ¢ , . Whe R, R3 and
defi ned her & feriaid empodignenisg Ro irelni-Caplkyl entionalhpsubstifugrd wish Q& balore piels-py
reqgct icon chl.o fi: oymd: .8 | i _g. [ 1] such
e TRy B aiiodieg, Ok Db D R L 1 RO o
such asyebbatmmhethyl (-CH-cyclobutyl). In certain embodiments, R* is cyclopropylmethyl (-CH,-

cyclopropyl).
In certain embodiments, R* is C;-Cg alkyl optionally substituted with phenyl. In certain
embodiments, R* is phenylmethyl.

15 In certain embodiments, R* is phenyl optionally substituted with OR", halogen, C;-C4
cycloalkyl, or C;-C4 alkyl optionally substituted with halogen. In certain embodiments, R* is
phenyl optionally substituted with halogen. In certain embodiments, R* is phenyl optionally
substituted with C,-Cy4 alkyl optionally substituted with halogen. In certain embodiments, R*is
phenyl optionally substituted with halogen and C;-C, alkyl optionally substituted with halogen.

20  In certain embodiments, R” is phenyl. In certain embodiments, R* is phenyl, 2-fluorophenyl, 3-
fluorophenyl, 4-fluorophenyl, 2,5-difluorophenyl or 4-chloro-3-trifluoromethylphenyl.

In certain embodiments, R* is a 5-6 membered heteroaryl optionally substituted with
ORIVS, halogen, C3-C4 cycloalkyl or C;-Cy4 alkyl optionally substituted with halogen. In certain
embodiments, R* is a 5-6 membered heteroaryl optionally substituted with C;-C4 alkyl. In

25  certain embodiments, R* is a 5-6 membered heteroaryl, wherein the heteroaryl contains one or
two heteroatoms selected from the group consisting of oxygen, nitrogen and sulfur. In certain
embodiments, R* is a 5-6 membered heteroaryl, wherein the heteroaryl is imidazolyl, furanyl,
pyridinyl or thiophenyl. In certain embodiments, R* is 1-methyl-1H-imidazol-4-yl, furan-2-yl,
pyridin-2-yl, pyridin-3-yl or thiophen-2-yl.

30 In certain embodiments, R* is NR°R’. In certain embodiments, R and R are
independently selected from hydrogen and C;-Cg alkyl. In certain embodiments, R® is hydrogen.
In certain embodiments, RS is Ci-Cg alkyl. In certain embodiments, R® is methyl, ethyl or

propyl. In certain embodiments, R is hydrogen or methyl. In certain embodiments, R* is
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WD 2011/ 025938PCT/ US2010/ 046952 Schene 9 Schene 9 describes the
synthesis of an internediate of Fornmula 9.2, a subset of Fornmula 1.6
conpoundswowhewesessR2, R3 and R4 are as defined herei n aou/ulRoiom4dyydr ogen.

This 5 transformgtion i s acconplish by re ion._of the I om, of
conpou r?ﬁlregt.efi fiom Hyy $1aUR oMY TRE 0 i‘&*ﬁg@éﬂ% ﬁgﬁéfﬁifcﬁl@@n ‘Nﬁ&tqﬁgﬂgp& e of
a pal | agh catalyst in a suitable solvent such as ethanol. 10. 110.2

10Scherme 10 Schenme 10 shows a nethod for preparing
nitril e- subdhicemaiedmboilinangs, Ritaed RE dogtiles with e nRezehitowhith theyierectiathdd e

10.1 with t di t of H2NSCRR4 ted b t b
sodt um bGP Ade PHR S hpiicat ROR T nin OB b met py R <t sodang, it the®
N- gt hyifgydehObi \fdgi@ﬁ itgéy ﬁlleim&ﬁ@h tRars ﬁwsemeﬂlg&ﬁa th3tekdbyt i€ rih@! WhbdenD tHef

internediate 10. i 1.2 Schene schemre 11 °shows "a gener al
met hod hetsroqyckipeing neptains bagnittegerohietEontoni. dnTert@in embodissants, &' iFevtralidinel . 6

conpounds, erein. Rl . R3 and R7 ar efined herein, A sulfgnam de

o1 (e A T B, £ e TR s Sl it ceqsigtpRdetBR

sul f anoyJH,CM,0H,He ahd) dlg;eﬁyl. vemdy sugiihes hbodiments URSeruesibdtyd hiremolpy to
|

a sulfamde 11.2 by addition of a base and WD 2011/ 025938PCT/ US2010/ 46952
wat er, c¥elepropylmesbylgnd h{-dhokbgH F-12. 112. 212. 3 Schene 12 5Schene 12

deggr i bes ¢ g, SRS EorYorAllAGhe L BrhflindPo oAb 1146 0 12.1 1

treated

R3 R?
. R?
N/\N R! N/\N e} O O
0 o, O | \V/
| \V X S
RN N N>R R | N N Re
| H ) H ™ R?
X R Y
11 j 111
R3 R3
1 NG R1
| N/ o | \\S//
RNy N N oNRe RS N N~ R
H H
Z | H RZ H R2
NS
Iv Vv

In certain embodiments of Formula I, R! and R? are F, R? is hydrogen and R* is propyl,

such that the compounds have the structure of Formula VI:

F
N/\N O O O
| Y
RSN N NN
| H ! H
Zx

VI
In certain embodiments of Formula I, R is Cl and R? is F, R? is hydrogen and R? is

propyl, such that the compounds have the structure of Formula VII:
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wi th formam di ne and formam de at el evated tenperature to afford the
bicyclic internediate 12.2. The aromatic OH and the acid noieties are

chl ori natwo 20n/i2bissnext step, for exanple, by using thi enylusedbonisde and
catalytic DVMF, to give internediate 32.3. NN O HOOH Z, :X 12.2 Schene 13
Schene 13 describes anot hgP Way of osynthe& s ng ag acid chloride 12.3. An
acid 13.1 is treated wth|forngmm dijne ag jle al/el evated tenperature in a
sui tabl e solvent, sucha ; z 0 tNe” Bicyohi ¢ i ntermedi at e
13.2. Introduction of a carloxyl|[c adid miietyHis 15 acconplished through
reaction with carbon nonoxi dey % the preSence of a suitable palladium
catal yst, such ad Pd(dpp0C12, Y base, such as triethylamne, and an

al coholi ¢ sol vent, such as nethanol, [Subsequent hydrolysis using an

i norgani c base, such as sodi um hydroxi de, in water, and a suitable organic
sol vent, sudh cegainsnitadoherss of Hermula IafRf ds F amt Bf me i, ok eislydRogetendaR bivat i ¢
OH and the.acid eties are chlgrinated in.the step, for exanple, by
usi ng tpﬁ‘?WMUC]?B‘gE cSPmRuRdshaxs IWF%“W&OW‘BI%\? ﬁi‘: compound 12.3. WO
2011/ 025938PCT/ US2010/ 04695 13. 21A OH (PMB) NIO Z, :X 14.3 NN C
(PMB)2NO Z, 14.4 Schene N sh@Q/sOa vari ation of Schene 13,

starting frominternedi at J2. | orinmQ /fé’r exanpl e, by using
t hi onyl chloride, and Ribse reakli men i HN1 dir{ p-
5 ZQY’X “
VIII

In certain embodiments, R’ is hydrogen.
In certain embodiments, R® is NR®*R®, R® is hydrogen and R’ is hydrogen, (Co-Cs
alky)NR'R", (Cy-C; alkyl)OR'?, (C;-C; alkyl)SR'®, C,-C¢ alkyl, C,-Cs alkenyl, C,-Cs alkynyl,
10 (Co-C3 alkyl)C3-Cs cycloalkyl, (Co-C; alkyl)phenyl, (Co-C; alkyl)3-6-membered heterocyclyl or
(Co-C3 alkyl)5-6-membered heteroaryl, wherein said alkyl, alkenyl, alkynyl, cycloalkyl,
heterocyclyl, heteroaryl and phenyl are optionally substituted by halogen, oxo, OR'® NR'*R"7 or
C;-C;s alkyl.
In certain embodiments, R’ is NR®R’, and R® and R® are hydrogen.
15 In certain embodiments, R’ is NR*R®, R® is hydrogen and R’ is hydrogen or C,-C3 alkyl.
In certain embodiments, R® is NR®R’, R® is hydrogen and R’ is C;-C; alkyl optionally
substituted by halogen. In certain embodiments, R® is 2-fluoroethyl.
In certain embodiments, R> is NR®R®, R® is hydrogen and R® is C3-Cs cycloalkyl
optionally substituted by halogen. In certain embodiments, R’ is cyclopropyl, cyclobutyl,
20  cyclopentyl, cyclohexyl or 4,4-difluorocyclohexyl.
In certain embodiments, R’ is NR®R’, R® is hydrogen and R’ is 3-6-membered
heterocyclyl optionally substituted by C;-C; alkyl. In certain embodiments, R’ is N-
methylazetidinyl, morpholinyl, tetrahydropyranyl or piperidinyl.
In certain embodiments, R'? is hydrogen.
25 In certain embodiments, R* is hydrogen.
In certain embodiments, RBisC 1-Cs alkyl. In certain embodiments, RBis methyl.

In certain embodiments, X is CH, Z is CH, Y is CR", and R" is methyl.
20



5 nmet hoxybenzypam ne ("PMB" is p-nethoxybenzyl) gives internediate 14.1.
Car bonyl ati on reaction using carbon nonoxi de and a suitable Pd catal yst,
for exanpwe 2Pt(@R¥38) 4, in the presence of a suitable preconstémg+®st vent,

such as nethanol , affords nethyl ester 14.2. Ester.  14.2 ;. hydrolyzed to
acid 14.3 udpfgftdin emopdipicatspBs s halggen. 48 cREg MR Es i, and

subsequentlxneawﬁeﬁl%ﬁdmn shﬁiggg,gsimﬂim @f@'ﬁ,%fahg@iéﬁe 14.4, for

exanpl e, using thionyl 10chfori 15.2 Schehe 1 Schenme 15
shows a gendnabrtgn cobddnentR bistGi-Gi allytyleptiosaly substtodriyn®BiSndn certain

15i nt er nedi,at e 15,3. r rimdine carboxylic acid 12.2 is esterified
in an §F§’8HB??“&S’§\)!W§%8Q%%E¥I ux with an acid catalyst such as sulfuric
aci §. Hydr oxy pykdiRbAbo@nRetsCR “kShydibgertOnverted WO

2011/ 025938PCT/ US2010/ 046952 to a di net h9xybenzy| - pJ ot ect ed am nopyrim di ne

15.3 vi a couplderainngmbodiments tefbfeemulroEpRons hatoger.t R's ic halagersop QSIHRRECH.

15 5 "I RGP TR el R s Biod & SRR ind h At PR LA " as
t hi onyl chl ah icet@aif bbb @isRiney, XSis@Y CHEPCHIY. is TR'NNR SR HeHOR B *4s XRER® ARk yne,

Cul, Pd 2. Hydrolysis 16.116.2 Scheme 16 Schenme 16 shows a general
pr oceddydrogen arbRaisriarge $visteatkyd apianatly sebstisredibnhalegen. Starting with

ds of I ' r bse, I .58 upds, 10
ehdle v <O I Bk cnddbnns R SR 28 (R G S, SEIT B, Rt ORIRAROR
het er ody, dliodiopeoAly shbstiiced bp habhed aud iRigs Nabal ysts such as Pd and Cul in

a suitable solvyent, such as THF. Ester hadrol ysi s can be acconplished using
a base such [¥il} be sppieRiaishhaksegain sompoypils, ehfhe nyentigismeyponiaig apgnetricr

af ford goapauRds fd FRFNAext& B- different R Bisbferic forms. It is intended that all

stereoisomeric forms of the compounds of the invention, including but not limited to,
15  diastereomers, enantiomers and atropisomers, as well as mixtures thereof such as racemic
mixtures, form part of the present invention.

In the structures shown herein, where the stereochemistry of any particular chiral atom is
not specified, then all stereoisomers are contemplated and included as the compounds of the
invention. Where stereochemistry is specified by a solid wedge or dashed line representing a

20  particular configuration, then that stereoisomer is so specified and defined.

It will also be appreciated that compounds of Formulas I-VIII include tautomeric forms.
Tautomers are compounds that are interconvertible by tautomerization. This commonly occurs
due to the migration of a hydrogen atom or proton, accompanied by the switch of a single bond
and adjacent double bond. Tautomers of Formulas I-VIII may form at positions, including, but

25  not limited to, the sulfonamide or R’ position depending on the substitution. The compounds of
Formulas I-VIII are intended to include all tautomeric forms.

It will also be appreciated that certain compounds of Formulas I-VIII may be used as
intermediates for further compounds of Formulas I-VIIL

It will be further appreciated that the compounds of the present invention may exist in

30  unsolvated, as well as solvated forms with pharmaceutically acceptable solvents, such as water,
ethanol, and the like, and it is intended that the invention embrace both solvated and unsolvated
forms.

The term "prodrug" as used in this application refers to a precursor or derivative form of
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Scheme 17 shows a general procedure for obtaining conpounds 17.3, wherein
R, R, R3, R4, R5' and R' are as defined herein. An acid chloride 17.1
(wher ei n W62011902RB88 hal ogen or protected anm ne, for examrpiraSaemnm46962

di - (p- met hoxybenzyl ).am ne d an amine 17.2 20 (wherein R' is hydrogen or
o or or oy ug o e iRgteh B e Rl AySReiniRybcobiRA R Reperdt sban R
sol Ventdru%h!ﬁ‘isa&p%lla RF BeRiMehbIIIZed iRRE O Mtd R MERSRAGE pRfenbfdrRPt S&Nalg .,
base, su as triethylamne or pyridine, are co(lglped to form conpounds

17. 3. Wibman1"Drodsgs sPCoagsiieaotreny? Bigchemical dwgietn drauspations. eldg ent 373-NN
HN | y D1z . NN - R5! wtio X Ul WYRIZX Y, 18, 1 S
Sc hemngfg’ gtlasstgr Wgé“%r?%léﬁqsetragi e 4%6?1](?c§dﬁ¢j’e 1%89“%%1 éi ﬁihﬁlém%{(;%ﬁ) ﬁnglsl tf?. 3.

Tr egt memakgeddd PAIgIDdIB ety MifRcRA DAL IDeliveygBaaRidt sugll) (éd), pp. 247-267, Humana
(2-(7-Aza- 1H-benzotriazole-1-y1)- 5 1,1, 3, 3-tetranet hyl uroni um
hexaf | Fapss§hEpn dhe prqdrygsrad-thisdmernsion arcbuds, byt ae nat haiteds ke Noppited pipdasasne

"Dl EAY), o ' . i 1. i 2.
Compou B S RAPRRAGP I R farilt (S RAnBUE RS A e oMl bl Siomtiofhaces |
ge_neLallgoﬂtra'ﬁﬁlmii lpfoellnf(gslr sﬂﬁtﬁ-bﬂitﬂigintgﬁpfr)dwgd,s?%ﬂiﬁ)&.coﬁ?ﬁm’zg pmd?irlgsiﬁﬁ-ﬁni_nﬂ)&cid- |

t =. a SucC as ne or e . W rrne um num an
ém ne modzf%&f p@#@&ga;%/ @acq%}?ff@r%rpmé ﬁ-}ﬂcaﬁlﬁ%ﬁ@l@%i patbfétugwpélﬁtlﬁbu%wstg@tea

toljgen %hEﬁH&éé?ﬁﬁid%%HﬁHﬂﬁg ﬁjodllfl%E,meﬁo&zﬁlys - substituted 2 Bhéx%f@ac%tamide-containing
prodrugs, 5-fluorocytosine and other 5-fluorouridine prodrugs which can be converted into the
more active cytotoxic free drug.
Prodrugs of compounds of Formulas I-VIII may not be as active as the compounds of
Formulas I-VIII in the assay as described in Example A. However, the prodrugs are capable of
15  being converted in vivo into more active metabolites of compounds of Formulas I-VIII.

SYNTHESIS OF COMPOUNDS

Compounds of the present invention may be synthesized by synthetic routes that include
processes analogous to those well-known in the chemical arts, particularly in light of the
description contained herein. The starting materials are generally available from commercial

20  sources such as Sigma-Aldrich (St. Louis, MO), Alfa Aesar (Ward Hill, MA), or TCI (Portland,
OR), or are readily prepared using methods well known to those skilled in the art (e.g., prepared

by methods generally described in Louis F. Fieser and Mary Fieser, Reagents for Organic

Synthesis. v. 1-23, New York: Wiley 1967-2006 ed. (also available via the Wiley InterScience®

website), or Beilsteins Handbuch der organischen Chemie, 4, Aufl. ed. Springer-Verlag, Berlin,

25  including supplements (also available via the Beilstein online database)).

In preparing compounds of Formulas I-VIII, protection of remote functionalities (e.g.,
primary or secondary amines, etc.) of intermediates may be necessary. The need for such
protection will vary depending on the nature of the remote functionality and the conditions of
the preparation methods.  Suitable amino-protecting groups (NH-Pg) include acetyl,

30  trifluoroacetyl, t-butyloxycarbonyl (“Boc”), benzyloxycarbonyl (“CBz”), p-methoxybenzyl
(“PMB”) and 9-fluorenylmethyleneoxycarbonyl (“Fmoc™). The need for such protection is
readily determined by one skilled in the art. For a general description of protecting groups and

their use, see T. W. Greene, et al. Greene’s Protective Groups in Organic Synthesis. New York:

22



Schenme 20 WD 2011/ 025938PCT/ US2010/ 046952 Schene 20 describes the
synt hesi s of conpounds 20.2 from conpounds 20.1, wherein R, R2, R3, and R4
are as deWpnred/hsyein and R' is a protecting group suchPpPag/useenphqos2

nmonomnmet hgx nzyl or,di met hoxybenzyl. Treatnment of 20.1 with a strong acid,
such ats\{)ﬁ?gf"ﬂ? #%Ee%q%é acid, under heat and optionally with mcrowave

radi ation f Qops;IGQFRRENAEpeis 2 ScRGA&TE-HL show %_en%i%ﬂ'eﬁ@t_hg&s dep %&ﬂh@iﬁgaﬂl@t her
synthesi s of conpounds 20.2 from conpounds 21.1, wherein R, , R3, and R4
are as cdebpweld beithd present Rventsona gsr otkkaasi key dntompediaiesh d®r b megre | det@led

nonomet hoxybenzvl. or .di. hoxybenzyl . Treatnent, of 21. ith str .aci d,
oo e BRSPS st PR e Chostidn Belthly 1o St
CONMPOURKES arOwal appredidiclihidt Sthef ReAMe? rdr&e hfagEbe? As&h @\syhgeneihel inpéasedur e
for obtaining compounds 21.2 from conpounds 22.1, wherein Rl @54,

R2, R3
RO and cRmpayrdsasAlihetich speciie strring Thaterials ands resgenis prsrdopistescioghp Srkamess

treat negt ] I ne i.n. Ltable s ent_ . HE.

2011/ 0obuSipr By ST MGoRg ind il 4 B R GEbasiy Wibu el protil
a genenatietyrodcetlvaties and/obieattion@nddivpeou il sddBor matlyestehd cdthpourds pRpareB4
and R' are as defined herein. Treatnent of chlLoro conpounds 23.1 with 5
tri but Yt thenpethpdse daseaibed hglavgican yast fuyrther naqditiedy i light w6 this disdasusg vsing,
af figr dg o O0R 34.2. shows a general procedure
forlgobt%gl ni ng@g%%ﬁﬁ%geélﬁig&ﬁgﬁ%éSgﬁP&@hgég; 10 R4, and R' are as
defined hereig Treatnent of chloro cogpounds 23.1 with tringthylal um num
and a Pd gatalyst, such as tetraki I§(tr' phenyl phosphi ne) pﬂl, | agi um(0), in a

sui tabl e so 3t, such as THF, affor onpounds 24. 1.
HO esterification RO reduction RO
NO, NO, NH;
R? O R? O R2
1.1 1.2 1.3
R3 R3
(0] R1 R1
C|/§‘R4 2 i i
0 RO N/\S\\R“ hydrolysis HO N’§\R4
O R2 /é\o 0O R2 HO
0”7, 0
R* 1.5
1.4
R3
R1
1) DPPA, Et;N (,S?
) N N 1 R4
2) hydrolysis A o)
1.6

Scheme 1

Scheme 1 shows a general method for preparing a compound 1.6, wherein R!, R% R® and

R* are as defined herein. A benzoic acid 1.1 is esterified to an alkyl benzoate 1.2 (where R is

15  alkyl), e.g. by treatment with trimethylsilyl diazomethane in MeOH, or via Fischer esterification
conditions, such as treatment with trimethylsilyl chloride ("TMSCI") in MeOH. Reduction of

nitro intermediate 1.2 to its amino analog 1.3 is performed using a standard condition, such as
treatment with Pd/C and H,. Bis-sulfonamide 1.4 is obtained by treatment of the aniline 1.3

with a sulfonyl chloride R4802Cl in the presence of a base, such as NEts, in an organic solvent,

20  such as dichloromethane ("DCM"). Hydrolysis of compound 1.4 is accomplished under basic

23



Schenme 25 15Schene 25 shows a general procedure for the synthesis of
conpounds 25.2, wherein R, R2, R3, R4 and R5' are as defined herein. Using
a strong woi2di/essR as trifluoroacetic acid, in a suitalkpce/useéwentss2 such as

di chl oronet.hane, 25.1 is deproiected to afford gconpounds 25, 2.
5011/ 0508BHDET b g G S BOHT & Rk atmapriste SoRGah Qe ihais, THEandor

al t er naliegyR, 1RO aQarldk§1i ¥AENes | $hRlcofPORRHRLS sBfabRNMhA sdbh & THF, is
conmpound of Forrmula 26.1 is treated with a chlorinating agent such as

t hi onyltregted owitt edipBerGdphpispingiofazidae(“DRPAN’D i angl acbabechichbr asdérigtBylamiviet tandn

am no degivativ f Fornul.a 3.1 in ui tabl e sol vent, such as chloroform

| eads tsggﬁ‘eSP%lP’ﬁgﬁm&(ZCflﬁgf%%Pe‘m}’g.eg:é@nversi on of the chlorine to a cyano
grogp can be acconplished by treatnent with zinc cyanide and a pal | adi um
catal yst, such as Pd(dppf)Cl2, in a suitable solvent, such as DWVF.
Formati on of @@ fused anyno-substituRgd pyrim dine ring is accenplished by
treat nentgof 26.4 with-$eumani dirle acetate at 10 el evatedrtepperatures in a
sui tabl e soyeny, such &8 di met hyl atet prPdere( " DIWE'“)'YS'SDeproten @f Rehe PMVB
group wWah a4 _stxong acid suchh qads t o Tor mat T onHef A ke Fjnal

product 2Q. 2.1 ?011/025938PCT,US-QLQL096952 27.227. & R27HA5Y . 5
Scheme 27°scifene 27 describes the geneiaP synthesis of internedi ates of
Formul a 27.,@.1 2-Chloro- 5 1, 3-dinitrobenzene (12.1), Cul, P(t-Bu)3, and
et hynyltriisopropylsilane and a Pd G%Falyst, such as PdCl2(Me@®)2, in a
sui tabl e sovent m xture, such as acetgygﬁriIe/triethylanine (5:1), are
reacted to formthe triisopropylsil ane®U8PFVative 27.2. Reduction, for

exanpl e usi RGhSACHR SHOWICM %ﬂfaﬂii/él-)pg‘%&ﬁ%@rl\l f(i:ﬁsntghg?prﬁﬁe[rét?qﬁpgﬂ%ﬁﬂ)ogﬁ&”ﬁ Re

P

27.3. Reaction wth n-chlorosuccinimde 5>") in a suitable solvent, such
as THF Amingbenzpiseacihl ol iintreaad pritcustlfayl dhlovids BISQL finthehpresence of a base,

10 such as NEts, in an organic solvent, such as dichloromethane ("DCM"). Hydrolysis of
compound la.2 is accomplished under basic conditions, such as aqueous NaOH, in the

appropriate solvent system, such as THF and/or MeOH, to provide the mono-sulfonamide 1.5.

R3

R 3

R’ 1 1 R!
NaORZ? R Reduction
_ MeO

MeO NO MeO NH,
2 NO, 0O O '
o F O Ogz TR?
21 22 23
. .

R® L 1
OsesO R
CI/\S<R4 R1 O /\©\ " IOI
0 base R MeO SSin4
base MeO _S. N 0 'R
N 5 R4
H

R
1 1
" ('? 1) Curtius " j@\ C”)
aqueous base HO N’ﬁ\R“ rearrangement H,N N’ﬁ\R“
0 O . Kb\ 2) Water °N Kb\
R? R2
2.6 R" R"

15 Scheme 2
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10 transfornmed into sul fonam de 27.5 through reaction with a

sul fonyl chl ori de R4S02CL1. 28.128.2 Schene 28 Schene 28

descri beswohellglzmssal synt hesi s of conpounds of Forrul ar28n&2omioesern R2 i s
15et hynyl . e-protected alkyne 28.1 is treated wth
fluoride rea‘%b a%ﬁle\mﬁmw éweege&éf Tonboss Kn R, R, R and

tet rablﬁ"ydremeﬁﬁe@ HrdRT 10BedzoitBRET dstdrD, Plsstz'éa&éplwﬁh%ﬁ'al’t&mde NAOR? d@%h&ti'ﬁ, to
afford deprotected products ot9 ormﬁ a 28.2. METHODS OF SEPARATI 5[t may

be advait mdeeUs alkyl) Se parappeopriateciol vent, pruokl as tm?:ttianotnto ferna tiet ¢tber mtedmwiatfer om

starti rials he desired ucts e tep. or i eg of S |s
separ a{}%% peffon, of | lﬁ 8’&“’( ﬁ@?‘@l#‘fﬁ’ﬁ%?ﬂ?@ Hteafg’d)"’?lc ‘t}%‘iw 4 P
homygengidide RSOBE] OB PLALERR YD Rubad PRIAAL, to THRI apahfoylaﬁﬁtrehneeaedlatel 0 ns
i nvolve nul tiphase extraction, cr ystallization froma sol vent or sol vent

m xt ur &4.diBenzylatian with asueptionally @nbstltutect bemayh thelidea ghiy ex0hplo pamethosyitepzyan

10 i nvo any ,hunber. of, met hods |n or ex Ver £. and
nor mal i%ggg CIN LyJ8 B SVine ST0HR SB ?tl'a‘gf Iﬁ dlt%ﬂﬁt%ﬁasﬁl%% %‘5@3 stire
l'iquid I@Bfo@@@t(q%?élhyl are, b@&%ﬂk@d{}fd aﬁcpﬁﬁdrﬁtelptﬁmpﬁzﬁﬁ" lis 1862 en 2idnythief etample,

si mul at ed novi ng bed preparative thin or t hi ck | ayer

chr omatfogp &P¥g), inghe m@mnca@f taé@sm isgeheas sodivsprhydrides sicdstthe nrqt@y@r sugfiegaidgs h
chrgmat, h e arf wi | | e I y to
aciove P 2B Sl 28 b MlEoREbalt WepRIRQITEIRIALES ol % W B
separ atlg siep} applitetién bHumhd Ltazirrﬁigaﬁ&ﬂtr &dRIoRs @Ad stissehasit hiydfolshegifes the
physi cal .chem cal_ differences by nethods well known to those skilled in the
art, s@EnQutgpedisicchat ography and/ or fractional crystallization.

Enantl oners can be separated by converting the enantioneric mxture into a
di astereonmeric m xture by reaction wth an appropriate optically active
conpound (e.g., chlral auxi liary such as a chiral al crhol or Mosher's 20
acid chloride), s aratlng t he diasterepners and gonverting (e.g.,

hydr ol yzi ng) tRe |V|§ual di astereqigsners to the @ es%ondl ng pure
enantiomers. Ena can al sbasse sepaﬁat ed bM S Na ral HPLC

col um. HAS ﬁ’%tpetr eoiSomeT, €. g, an enant i eubst ant i al | y
free of its stereqisohe? may be obtai ned by resol uti of of racen c

m xture using a mjfgh()d such as formation of 25 diastereons si ng
optically active resolving agents (Eliel, E. and Wlem4S. er chem stry
of Organic Corrpounds. New York: John Wley & Sons, Inc., 1994; Lochnuller,
C. 1M, et al. "Chromatographic resolS¢hemn3of enantiomers: Selective

review compSSRS® Sehotia PRRGERER S eeariel B ic ke heey Lodtrey o

sui t abllears@thedd iniStatmeR@d R 1R ROTMBIR Qe 85 ddfRRH GeretH, AsbEEICHITRICEEN Sﬁth'es
with 30 chiral conpounds and separation by fractional l'ization or

ot her rakfensenide pjety of ariline A.6of This agnSéere@ﬁtenucen @eﬂpmmdssﬁvd b treatimeat with
derivatjz f the Lerep qnyersignto
t he putralé SD[EI gpgelgﬁg@%éﬁgefﬁg y?%‘fﬁ agaft)l on ?%e’ ]8%9 a?n ﬁl fs%usr%eﬂor
ene0 cheddiaindiydeidsonmers directly under chi raI condl tions. See Vi ner,
Irving W, Ed. Drug WD 2011/ 025938PCT/ US2010/ 046952 Stereochem stry:

Anal ytical Methods and Pharmacol ogy. New York: Marcel Dekker, Inc., 1993.
Under nethod (1), di astereomer c salts can be forged by reactl on of

enantionerigal ly re chirg ases such as B, guinine, ephed ine,
strychni pe, la- net phen hyl am ne (arrp

amfone), andrehe | jlkerwi t h
asymetric ounds aring » @k c_ftPaigt i ona Yrz SUEEOHHCI 5 b09<yl iC
acid and stFopt C_acjd.  The |,\astereon@r| c sal §s may be i nducetFtw2separate
by fracti onah, cryrsrt»a ‘i zat | ory_gr i onj gJJ\chw( omafogfaphy. For sepawation of
the optical isoners of am no corrpoun s, %addi tion of chiral car boxylic or
sul fonic atlds, such as canphéfsul fonic acid, 4hrtaric acid, mantfelic acid,
or lactic acid, can result in formaip the di astereoneric salts.

Al ternatively, by method (2), the sulgs%lnate to be resolved is reacted with

one enant i oi¥eheni®4 «iéscaibehthea;bfntdnesrrpoﬂmdamhné esten of Rbinaslack. £ omeréin RIaRf, and
(ELLel | en, S Ste m str ani.c unds. New Yar
Joh% ' %‘[}d@&ﬁv erejh and R i glky 6“0 %Szl}’e%ﬂo%t%&% P%mgr %gm&aﬁ%

f ormed by reacting asymmetric conpoundgs Wi th enantionerically pure chiral
derivati zing reagents, such as nenthyl derivatives, followed by separation
of the diastereoners and hydrolysis to yield the pure or enriched
enantioner. A nethod of determ ning optical purity 15 involves maki ng
chiral esters, such as a nenthyl ester, e.g., (-) nmenthyl chlorofornmate in
t he presence of base, or I\/bsher ester, a-nmethoxy-a-(trifluoronethyl)phenyl
acetate (Jacob I11, Peyton. Resol ut| on of () 5 Brormnor n| cotl ne. Synt hesi s

— 4




By nethod (3), a racemc mxture of two enantioners can be separated by
chromat ography using a chiral stationary phase (Lough, WJ., Ed. Chiral
Li quid 2As0Chrianzed3segr aphy. New Yor k: Chapman and Hal |, Pe8aS2@kanasn,

Yoshio, et al.. "Optical resolution of dihydropyridine enantioners b
hi gh- p@P‘?‘SF _?alnwr?'ieatﬁ& @Y CRGRaMEY BXRYe-dorHgnp ety PEEF Bt e amount
pol ysagghar a&'@ss,l%%%% ﬁ-%lhéﬂesﬁlg&{ié QBRI 1 Pi‘gél‘éeﬁt, JuchCN YTBLRINo YRh -the b3s-

(1990): pp. 375- Enriched or purified enantioners can be distingui shed
by met Wodsthylpgdolealedivativerd i Réactivth eiithchiartzmayd khlotide R O(C=D )@k innthre prasence

car bon at .such as optical rotation gnd 30circu] ar_dichrois Bl OL CAL
VAL UAF expo gD e oibadble sechan p Suisble il e AE* ot Bipesuth ah h

t heschapeeggCaniy 830 HE 3ind XIRLBH &F Wnidduhls ROP id BQRotested AT feact®in Hith
"The Mechani sm of Hsp90 Regul ation by W0 2011/025938PCT/ US2010/ 046952 t he
Pr ot ei hydionzkmmigpaci fuitsbleselvaesuwhas phduelcBadihg Gefdrmation of integmediae4)3. pp.
87-98; Stancato, LF, et al. "Raf exists in a native heteroconplex with
Hsp90 and p50 that can be reconstituted in a cell free system"” J. Biol.

Chem 268(29) (1988): pp 21&11-217 6%@ termnigdg the activity of Raf in
the sanmgle Ls po&s'l“ﬁl\/éi\b ra Nbnber of "difect and indi rect degec j on
met hods (@%04/9@&2014 e vity [of L BiieN, rei nant B Raf ‘p i

be assessed{l mwyitro—by ass f-3he i reof ppilart o o\& diro Rahehed
phosphat e tRe reconbi nant NAPRgLéagé ( MEK) , k®0vita y's ol ogi cosu®
B- Raf, according to US 2004/ 0127496Jand WO 03/ 022840. The
activity/ifmhibition of V600E $ull-length B-Raf was2esti mated by htasuring
the incorporation of radio |abel ed g@gs hgte from[y-3311ATP into
FSBA-nodi fi ed 10 wil d-type MEK (see %Fﬁf) e A). ADM NI STRATI ON AND
PHARMACEUT| SeherhORMebeNDEMNS synthesis off € aiAAP BHALT Ifrmuiliel .3 vieRtih @, RByange

adm ni stered by any convenient route appropriate to the condition to be

treat eR’ agudefiisd deretnprd Riipolkyl sudr ad meibat enctbyladr bennd| ddieragnise Brawpai@sus,

intra Ul ar, . intravenous, .intr.aa r.ial.,, intradernal, intrathecal and

epi dur AT e Fet ARl Rcaplal 8 it Eniprgpl ARl innnerlh ' pEShog 36
subl i nguéhg basé 3g¢H@ n-butgtiitRpeT int0h@able sbVEARPhMER M, a8 Nslv teipeddtassdle.g. -

The compounds may be admi nistered in any conveni ent adm nistrative form
e.g., E’gbCeiOsf,OHBébﬁb@%%‘zé&b%llﬁcw%%ﬂﬁtm@ﬁ@?dl@? SperGompaundsyk psepspegiagely

SY §PS e ¥4 h %UBBB%Iﬁﬁr Lhtdridd SRECEHIIS §n° NRe &@&eﬁgegsaf G uﬁﬂﬁlﬁn ra
conpositions nmay contal i conponéents conventional® I'n pharneceu cal

pr epar abmpaableeaggnt, indd buieblessolvat,r jueh sis THF, Medllifg er formatieebe ter Ster mhlogng
agents, and further actiye agents. |f parenteral adm njstration.is desired,
t he corposiieamige fincHopaf eqrapeund Saht deprosecssst bit rearhiasy with apasid sk 35816 in

sui t ablgyfififie SN &RLEAINPTo oRhATISF intermediatf 1t/ P! cal formul ation is prepared
by m xing a conpound o? the present invention and a carrier or excipient.
Suitable carriers and excipients are well known to those skilled in the art
25 and are described in detail in, e.g., Ansel, Howard C., et al., Ansel's
ugRDel i very Systens. PhiIRidel phi a:

Phar maceut i cal Rbosage R mg+and Dr
Li ppi ncott, RWki ams & WLRi.ns, 2®34 AGennar o, ba&lcf onso RR_et_ al .
% Fpi ncot t,

4
Rem ngton: Th i ence ctice Ph%sr%c@.d'*ﬁ'ﬂ adel p

WIliams @MWK ndH22000: ,,and Rowey” Ray MAIRE.  Handbookogf RFAracrut i cal
E)plerits. Chi ®&go, Pharnaceuti cal Prm@gé\QOOS. The formul atizon? nmay al so

i ncl ude one org430 nore buffers, stabilf&ﬂﬁb agents, surfactapts, wetting
agents, lubricating agents, enulsifie®® suspending agents, preservatives,
anti oxi dants, opaqui ng agents, glidants, processing aids, colorants,

sweet eners, perfum nggagents, flavoring agents, diluents and ot her known
addi ti ves Redugiemvi de an egap presentation of the drug (i.e., a conpound
of the present |hvquke~ 2 NN\Q(.QOll/025938PCT/U82010/046952 phar maceut i cal
conposition thereof) r a,dHn the manufacturing of the pharmaceutica
product (i.e., medicanent). One enbodi nent of the present invention

i nghudes a phar maceuti cal €onposition conprising a conpound of Fornul as
[-VIIl, or a stereoisoner or pharmaceutically acceptable 5 salt thereof.
In a further enbodiment, the presentché®efiti on provides a phar maceuti cal
conposition conprising a conpound of Formulas I-VIII, or a stereoi soner or
pharmaceutical |y acceptable salt theregf, together with a pharmaceutically
acceptabl e carrier or excipient. Anot her enbodi ment of the present

i nvention provides a pharnmaceutical conposition conprising a conpound of
Formulas I-VII1 for use in the treatnent of a hyperproliferative 10di sease.
Anot her enbodi ment of the present invention provides a pharnmaceuti cal
conposition conprising a conpound of Formulas I-VIII for use in the
treatment of cancer.




Anot her enbodi ment of the present invention provides a pharnmaceuti cal
conposition conprising a conpound of Fornmulas I-VIII for use in the
t r eat mrentwof2okivdssy di sease. A further 15 enbodi nent of PChASpriesesys2

i nvention proyide arnmaceuti cal_ conpqsition conpfi Si a conppound of
For mil s 1 L VIR CHEber ARG YR e BBRYEREe g ﬁqf@vffadfge‘é( gein
METHODR 'OR > TREATMRM T\ bt dRAAIS K- silifna,MYEND! Mbtained b{ !ﬁ%at'ng:g/@ BE hiRn

i ncl udes nethods of treating or preventing di sease or condition

adni ni sinditien1 ovith arsutfond ddepdeuRtRO 6T ihhthe prasemmet ofom basge; sacts be NI, Sorer  or
pharmaceuti.cally 20 acc ble salt reof In one e I ment hyma
e IR e et SR SR U R AR S

t aus0NBYasielcoRdiAbRRSEH ds%}hé%sm} akh&aspbpridi& 661041t sy@B8, Such as THF and/or
pharmaceutical ly acceptable carrier, adjuvant, or vehicle in an anount to
det ect ¢YH; thiprsivideBika fmema-sulfongmident.anctie compbwnl meatsuitablé selsentpsucheast i s
treate i .a C ound of Formulas L-VI.Il, 25 or .a sterepi.soner .

t aut oneitenbl i EROPRHAR renci ARG vy dtsupngire nif REFE P 20 gine
pharmadegiti cal ly acceptable carrier, adjuvant, or vehicle in an anount to
detectably inhibit BRaf activity. I n anot her enbodi nent of the
present invention, a nmethod of treating a hyperproliferative disease in a
manmal conpri si ng adninistgring a therapeutically_gffective anount of the
30 conpound of Fornula§ IRVI11, orca Réreoisqqer, t aut omer, prodrug or
phar maceutical |y acceft salt theregf, to the al A1 S provided.

I n anot her enbodi nent of present—inAvention, 8 of treating a
hyperproliferative dHgNasS¥ i WHa mampade conpr HslngvadiNniRt eri ng a

t herapeutically effectiveranmount of the WD 2011/ 825938PCT/ US2010/ 046952
conpound of Fornul as I-VI+I, or a stereoisoner, taytoner or

phdomaceutical ly acceptab'é salt thereof, to the mmal i s provided.

I n anot her enbodi nent of the present 'nvegtion, a nmethod of treating kidney
di sease in a manmal conprising adni rﬁcb’f'@ﬁ ng a therapeutically effective
amount of t IB2heR8PDYRew® fanother WaFUbR prdpaivhd lan Ritermedia®y 60IFpAfBR, 1 baulamer
prodrugﬁgr pharnageuticaljg acceptable salt thereof, to the mammal is

provi dé@nsiopmatis Hepccompbighede by wena-pefqnytatient ofi avdigmingnderivafie ol with a

treati ' ' | I i Si i niister] .

t hor apoay s Rl AETRCY By AR BRAPASE B8N AV BARUERTH B ofengiq poivept.
st abeoisachay dichlatvnestieme or phar maceutically acceptable salt thereof, to the
manmal is provided. In a further enbodi nent, the kidney di sease 10is

pol ycystic ki dney di sease. I n anot her enbodi nent, a mnet hod of
treating or preventipg cancer in a mammal in need of sygh treatnent,
wherein the method nprises adm nistering to said np | a therapeutically
ef fective amountRef~&,compound of Formulas I-Vill, B t ergoi soner,

taut omer or pharnma ically acceptable salt,thereof. cafcer is

sel ected from bf,NaSTY, ouagyv cervix, 15 prostate,HNést s,NQ§H¥tourinary
tract, esophagus, Ianyn?, gl i obl ast oma, neurobl ast ong, st ohe h, skin,

ker at oacant homa, | , epidernoid carcinoma, |arge cells8earci noma, NSCLC,
smal | cell carcinoma, |ung adenocarci noma, bone, col on, adenoma, pancreas,
adenocarci noma, thyroid, follicul ar Sepéme80mM, undifferentiated carci nona
papi | [ ary carci noma, sem nonma, nelanonmm, sarcomm, bladder carcinoma, |iver
carci noma argheme B lescribgs Swgenthesis ahay intermedistmel, Farpalaod-d, a subseti of diogaple,

| ypghoig; %b@]ﬁ&(ﬁ? 8> ’wl{%?éiﬁ R 3 §nc% %Cacrgl asC 8l &@91 pg}l%r 2Xs (}gfd?t%%:n ! 'TRis
tongue, nout h, pharynx, smal'l 1ntéestine, colon-rectumn arge I ntesti ne,

r ect umtrahsfatmativonds aesviiplishetebyedactimsirena chiodgkom 'of camfolRik &ibiag reduoinger
enbodinen&,of the present invention provides the use of a conpound of

For nul £8n9itigny yuch g3 hydreget wdhe prasencetof grsHadivey caahyst ime switabieasalyens seddsab| e
salt tRhef,gef. in the manufacture of a nedicament for the treatnent of
cancer. 25In anot her enbodi nent, a nethod of treating or preventing cancer
in a manmal in need of such treatnent, wherein the nethod conprises

adm nistering to said mammal a therapeutically effective anbunt of a

conpound of Forrmulas I-VIII, or a stereoisoner, tautomer, prodrug or
phar maceutically acceptable salt thereof Anot her enbodi nent of the
present invention provides the use of g conpound of 30 Formulas I-VIII, or

a stereoi sonmer, tautoner, prodrug or pharmaceutically acceptable salt
thereof, in the manufacture of a nedicanent for the treatnent of cancer.
Anot her enbodi nent of the present invention provides the use of a conpound
of Formulas 1-VIII, or a stereoisoner, tautomer, prodrug or
pharmaceutically acceptable salt W) 2011/ 025938PCT/ US2010/ 046952 t her eof,
in the manufacture of a medicanent for the treatnment of kidney disease.
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10properties. I n anot her enbodi nent, a nethod of preventing or
treating cancer, conprising admnistering to a mammal in need of such

t r eat mrentwenrrogf2e38i ve anount of a conpound of For nul as PCTNISRO10/00695A

st er eoi soner, tautoner or pharmaceutically acceptable salt t hereof , al one
or in conblnatlon wi’h one or nore additi onal conpoundéqhaV|ng antl-cancer

properties. 151 €lQ urther enbodi nent, the cancer is sar ona. I n
anot her further enp ment, the cancer is a carcinoma further
enbodi ment, theygar ) \#g squanous cel | carci nqyg; no?hgr further
enbodi nent, the 2car gznoffe@i s an adenoma or adenocarcin . HI'@ anot her

enbodi nent, a nethod of treating or preventing a diseasg_or disorder 20
modul at ed by B-Raf,®tonpri sing adnlnlsterlng to a nanna?zln need of such
treatnent an effective amount of a ou d of Formulas I-VIIl, or a

st ereoi sonmer, tautoner or pharnaceutlc'PFy acceptabl e salt thereof

Exanpl es of Ssheahe dideanibes thzngnthesiobflad mtdrietiiateof Mutnudy 2 NOiubsétiftRegmba,
cancer. The cancer is selgeted from breast, ovary, cervix, prostate,

testi s,l-QEAMPawIdsnarhprein &ty ReawshRagus, asl defined, hegtinofmda& dghydrogen. " This
bl t .
ne b G Sy, 25 ACOI Nl R PL vn

adenoc aouditiomesuch an bydrogémoimn, thagesane, of paatadias, cagdesn it asaitabbnsol venh yuichi 3,
follicular carcinoma, undifferentiated carcinom, papillary carcinong,

semnor‘?ﬁl ﬂblanona sarcoma, bl adder carcinoma, |iver carcinoma and biliary
passages, kidney carcinoma, nyeloid disorders, |ynphoid disorders, hairy
cells, buccal cavity and pharynx (oral), lip, tongue, nouth, 30pharynx,
smal | intestine, colon-recgkum |arge intestine, gectum brain and central

hnd | eukbNSaR* kn anot her enbodi nent, a
eht i ng &trefigdesse or 4 d@r dul at ed by B- Raf,
conpri si ng adnlnlsterl 0 L _mamat—rmeed o Yr'eat rent an
2011/ 025938PCT/ US20107046952 &ff ective anoufeN ofYa @bﬁpound of Fornulas
I-VI11, or a stereoisoner,“Yaut oner, prodrug or @Nar naceutically acceptable
salt thereof I n anot her enbodi nent of the present invention, a nethod
of preventing or treatindoﬂidney di sease, conprigt%g adm nistering to a

in need of such treatnent an e&%ybﬁgve 5 amount of a conmpound of

las I-VIlI, or a stereoisoner, S¢ prodrug or pharmaceutically

accept abl e Sahémé @@rsﬁ&fvs a3hQn&d Wr ﬂr&a‘fﬁ’i@%ﬂ?ﬁé bt?dltﬁﬂtéd"atﬁﬁﬁe RitertRfates 10.2.
addi ti onal ounds. I n another enbodi ment of the present invention, a
met hod K?ﬁCttﬂﬂeggﬂWrngltlmlc 10 e awithnigye psodljauysotlt of KblROYR digseasted byompirong hzgse

d t d h t f nt of
2 Comp oty Rl P o pfiBRGH o R ds BRB T e ol By B e 0

phar maeeeltvaed teyhpef®apireQll is tletfobRRIRT intehndMat®102n combi nation with one
or nore additional conmpounds. Anot her enbodi nent of the present

i n¥@ntion provides the use of a conpound of Fornulas I-VIII, or a
st er eoi soner, tautoner or pharmaceutical ly acceptabl e_salt thereof, in the
manuf acture of a neé canent for the treatnent of cancer. The cancer is

sel ected from bri€a ovary,1 ervix rostateR’ geni tourinary
tract, esophagus, @ nxy. 0 i obLagff_&Hﬂ_CﬂE?ﬂ%ohl asto tg oh, skin,

ker at oacant homgy,NT URg der mobdygRgifidnoma, | ar geNT i nema, NSCLC,
smal | cell carcinonge Hmnéaadenocar0|nona bone, col op? §% , pancr eas,
adenocar ci noma, thyroid, follicular carcinoma, undifferentiated carcinong,
papi | I ary car ci noma!-4emi nons, mel anoma, sarconmm, bladte? carcinoma, |iver
carcinoma and biliary 20 passages, ki dney carci noma, nyeloid disorders,

| ynphoi d di sorders, hairy cells, b JéV|ty and pharynx (oral), lip,

tongue, NOUBBhenAT ¥Rows & BBAdrali MtBSA 'f&epreﬁe@in%rkuﬁﬁﬁldémof IFRFEElal 112 %t JubSst
rectum brain and central nervous system ins and |l eukema. In a

f ur t heef Eppep heneompavady sehestin R ¢ Brpduid, aid mmﬂeéiged hegein.  Arsulfheamide

mappf a re:Q Usg,2s, a bRaf |n tor .i.n the, tr.eatnent
or 28 oAb e aRAPECRATER Foup % CorfPoBuRS teuP i Erukeord B e M B en
i nvent salmerarsosh @BMMdLﬁlBsdqﬁer&I}Clwmyi&l t0fa Jutfhmiideas] .2 byvhdditio®bf @base and
stereoi soner, tautoner, prodrug or pharnmaceutically acceptable salt

thereof, in the manufacture of a medicgrent for the treatnment of cancer.
Anot her enbodi ment of the present invention provides the use of a conpound
of Formulas I-VIIIl, or a stereoisoner, tautomer, prodrug or

phar maceutically acceptable salt 30 thereof, in the nmanufacture of a

medi canment for the treatnent of polycystic kidney disease. In a further
enbodi ment, the kidney disease is polycystic kidney disease. Anot her
enbodlnent of the present |nvent|on provi des the conpounds of Formul as
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VIIl for use in the treatnment of kidney disease. In a further enbodinent,

t he kidney disease is polycystic kidney di sease. COVBI NATI ON THERAPY The
conpoundswof2otii2sesBnvent i on, stereoi soners, tautoners amdTpisasnmedsrically
10 acce Hable salts thereof ,may be enpl oyed alone or in conbination with

ot her t %?éﬁﬁm%;oéﬁ SEXIJe- 1 ¥ eat ment . The conpounds of the present

i nvention can be used in conbination with one or nore additional drugs, for
exanpl e an anti-hyperproliferative, anti-cancer, or chenotherapeutic agent.
The second coNpgp@it offortramigs rnmaceNTeRI  @phbi nation for nnFEtN oncpr dosi ng
regi rren(ﬁ f erab hagox eenent ar Yl acd| viltj eschiwinatiee comfound of_this

i nventi'dd such T haf they, do not H% a verEel ¥ affect éacH otfferSy Sikh
agents are @hy&ébly present in conbi n&{of in amounts that aZ§paffective
for the purpose intended. The conpounds nmay be adm nistered together in a
uni tary pharnt&tutical conposition or s®#rately and, when admMRgi stered
separately this may occur simultaneqQusly or sequentially in any order. Such
sequential adm nistration may be clggﬁn?%l%inE or renote in time. 20A

" chgnot her apRUEhE 129R8dribes ShsyRdlsCH anCRPEMBHILF85Y! ATYls-hAg 1071eR I FERRI Of
cancer, regardl ess of mechani sm of action. Chenotherapeutic agents 1 nclude
conpourvdh liging tand detneamidh ext appyated tdmpenattenté affatd teehioydier iapymediate

nunber .aof, syjtable..c t herapeuti c agents.to be used as conhi nati o
rhor apdart obh Pamisf (BT A MERES ol BYRR TRt BoBE af%. S8 rediabipte. by
I nvent iWging tHidgyIhesRIRtant R¥ AR PME O3t SVindi@sdialeu 3.s not limted to,
adm nistration of 25 nunerous anticancer agents, such as: agents that

i nduce apoptosis; polynucl eotides (e.g., ribozynes); polypeptides (e.qg.,
enzynes); drugs; biological mnetics; alkalajgs; ~al kyl ati ng_agents;
antitunDroanuuQioticiﬁmgﬂ&&getab h es; hor%%%é%&iblatinu 9% nmp&unds;
nonocl onalll_ant | hpdi ege0N] UYa anti cawmaer drugs, oxi
radi onut?’i dgs;Vbi ol ogicatr Tesponsel m ifiers (e g . interfefons [e.g.,

| FN-a, etc.f-yafd interleukins [e.g. Y TL-2, eﬁgmygsetc.); adoptive 30

i mmunot her agy agents; henmat opoi eticgrowth factors; agents yhat induce
tunor cell differentiation (e.qg., all-trans-retinoic acid, etc.); gene

t herapy reagents; antigenge gherapy reagents and nucl eoti des; tunor

vacci nes ghlerinttiobi t or s gf gi Jpgenesi s, and the |ike. Exanples of

chenot herapeuti-e=agéht sji gl udé Erlotinib (TARCEVA(r), Genentech/OSI WO
2011/ 025938PCT/ US2010/ 046982 Pharm ), Bortezom b (VELCADEOQ, M Il ennium
Pharm ), Ful vestrant (E LODEX(r), AstraZeneca), Sunitinib (SUTENT(r),
Pfil%er), Letrozole (FE (r), Novartis), Imatinib mesylate (G.EEVECO
Novartis), PTK787/ZK 222584 (Novartg§&emdX®l i platin (El oxatinCD, Sanofi),
5-FU (5-fluorouracil), Leucovorin, Rapanycin (Sirolinus, RAPAMUNEC, Weth),
5 Lapati ni b SCimreERBdescribessrizy 16y afissntbesring an kEidrebjoridedRay. apniapid(18GHs

66336) , -anj V, Baver rinotecan (CAMRTOSAR(r Pfizer),and
ot i 11 aef PRE RIS ARy NS dheq, el h 50 /AT, SRR bt i

al kyl atto naffadethies bieyclic dstetrhédiitepe3.and IKYISRAN rof ay earbspRs pbidNhidesty aisky |
sul fonat es such_as busul fan, inprosulfan and piposul fan; aziridines such as

ben? oddpEPMRlsherdh Hupwah reagiion Wil sarbon maongxidse i theeprpsanen phi retablp pakiadium
nmet hyl ' i ' It retam L I |

T1 of byl an e haas Ay SRS, B bk L BF i AbEhiNG SATHE SROMERe solvent, such as
tri met mydtiemel,aam pdiseqeat dgédmniyss (dspeaai iabiggnioubdsat awhnasasetlilnl hyalk@dde)dne) ;
a canptothecin (i.ncluding the synthetic_ analo opot ecan); bryostatin;
cal | yst%?fn?nd&é%@s PRI TRl SEReSEPRI oF ﬁ‘,ffFeEﬂ Sl i dben
synt hety y J [+ I [ :

o YDt o o R R S D g ffon!
anal ogshloki¢ 2n@eatalmtic DBIE, Tviglve cetnputbi DBi n; pancratistatin; a

sarcodi ctyin; spongistatin; nitrogen nustards such as chl oranbucil,

chl or naphazi ne, chl orophospham de, estramnustine, ifosfam de,
mechl or et ham ne, nechl or et ham ne oxi de hydrochl ori de, nel phal an
novenbi chi n, phenesterine, predninustine, trofosfamde, uracil nustard;
ni trosureas such as carnustine, chlorozotocin, fotenustine, |onustine,

ni mustine, and 20 rani mustine; antibiotics such as the enediyne
antibiotics (e.g., calicheamcin, espegjally calicheamcin gammal | and
calicheam cin onmegal 1 (Angew Chem Intl. Ed. Engl. (1994) 33:183-186);
dynem cin, including dynem cin A; bisphosphonates, such as clodronate; an
esperam cin; as well as neocarzinostatin chronophore and rel ated
chronmoprotei n enedi yne antibiotic chronophores), aclaci nonysins,
actinonycin, authranycin, azaserine, bleonycins, 25 cactinonycin,

carabi cin, carm nonycin, carzinophilin, chrononycinis, dactinonycin,
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25 that act to regulate or inhibit hornone action on tunors such as
anti-estrogens and sel ective estrogen receptor nodul ators (SERMs),

i ncl udi ngyvofori/ezesapl e, tanoxifen (includi ng NOLVADEXt ; pCaruszotemst trat e),
ral oxi fene, droloxifene, 4-hydroxytanoxifen, trioxifene, keoxifgne,

LY117018, ri stone, and FARESTON(f)YX(f orenifj itrate); Wi ar@natase
i nhi bitor sﬁﬁ:ﬁﬂt ied]hhmitlormht@nenzyrre aﬁlm asg, mﬁggﬁgfr egqﬂﬁM
pr oduct HON "adremal—30" glPatBoLd] Chyas, f e, '4(5)Hi m dazol es,
am nogl ut et B nm e, NEGMBENH) (negestroi._agetate), AROVASI N(r) (7e‘>qerjkest ane;
Pfizer), form¥stanie, fadrozole, R VISORO (vorozole), FEMARA(Tr) § etrozol e;
Novartis), and2ARI M DEX(r) (anastrozol ej4RAstraZeneca); (iii) ant2 andr ogens
such as flutam de, nilutam de, bicalutamde, |euprolide, and goserelin; as
wel | as WO 2011/ 025938PCT/US2010/ 046952 troxacitabi ne (a1, 3- di oxol ane

nucl eosi t osine anal og) T N(i WH pr otgj inase i nhi bi {jor (¥Y) lipid
ki nase i %ﬁﬁ‘%ﬁ garsg; El\\//lbia %om i Mti de? BRF | t hose
whi ch i nhhgg,leexpre(sm N ofll gehes~in signaling pa vaa%/s iypl fcated in

aberrant cell proliferatior{\y’s)ﬁch as, for exanple, PKC alpia; Raf and

H Ras; (vii) ribozymes such as VEG- expression inhibi torg,fe.g., 5

ANG OZYMEO) and HER2 expr ed43on inhibitors; (viii) vaccinés such as gene
t herapy vaccines, for exanple, ALLCylEme(4), LEUVECTIN(r), and VAXI DO
PROLEUKI NS rd |2: a;t opqi soner . 1 i phi bitor ,suc RTOI
ABARELI X(1) Srchéﬂlff ](‘IIX g%t?aﬁ%?aglﬁgnf)gh%cglgrﬁ]tsléuégal@sg tfg‘\’/%cfrgﬁ%r;ggme 13.2.
( AVASTIGHsrinaticen et €@ple, (bs) ukthg 1HidKYY oHloRd®aidiveybsedqUhbitdeathent iwitd di{pRg
GDC-0941 (2-(1H Indazol -4-y1)-6-(4-met hanesul f onyl - pi perazi n-

s /=

6 10 1
-yl fret MAtYeAbeRryhRBINe, CPMB” i papethpxybenzyd) gpyips ilpeamerdte b L 1 £arbanslatignoeos
and tensjtali ; i f J Ihd bi . i
phar naggduc';&?}éa| | % ?f((:rééé%t a eﬁf;éa{uwsz}é sgc%gafg&ng@%g}rs?\r}jg{)ie%%éﬁlgf ?Jatggg%? l%1htéle
above. presence & & suitabld prdeahating sdieerdefiichidsimethafol,” dfedoiedyhpstat i 4.2 adesmdr"
are therapeutic antjbodi.es such as ale zumab (Ca ), bevaci b
( AVASTﬁﬁ?Zr § hydiolati E’n?‘flg cEruRies %ta?fe%ﬁmefﬁ s W?éﬁoﬁbﬁelueﬁaﬁ Tiellando
( VECTI | i ll)Q(,gM@r : e i :
pertuz Eh n%gﬁﬁ%e&}ﬁ{%%(tﬁ l,t& %%gﬁ%m h), %I}l%lgeﬂgﬂﬁag&é %ﬁ%@%f?ﬁglhmnyl
Geh@nt ebleyidet osi t unomab (Bexxar, Corixia), and the antibody drug conjugate,
gent uzumab ozogam cin (MYLOTARGr), Weth). Humani zed nonocl onal anti bodi es
with therapeutic potential as chenotherapeutic agents 20 in conbination
with the Raf inhibitors of the invention includen,al entuzumab, apolizunab,
asel i zumab, atlizumab, bapi neuzumab, bevaci z , bi vat uzunmal " wRrt ansi ne,
cantuzumab nertansi ne, cedelizumab, certoli b pegol, cidfusjifluz b,
ci dt uzumab,N|/3 | izumab, ecul i zyrag, gf alied ~orr at uzumat)  arl ijzun®b,
felvizu . t &ﬁuma.bﬁgem lzutmbllozogani cin, ,i not uztapb oZogakhi ci n,
i pi limumab, 1 abletuzumab, |i APuzymaly, AR unbspadhum25 rreumab,
not avi zumab, “ ot ovi zumab, nat al Zzyfab, ni notsazumabMefol ovi Pisab 15.3
numavi zumab, @6relizumab, onalizunmab, palivizumb, pascolizumab,
pecfusituzunmab, pectuzumab, pé?fuﬁum&b, pexel i zunab, ralivizumab,
rani bi zumab, reslivizumab, reslizumab, resM, tBvel i zumab,
rupli zumab, sibrotuzumab, siplizumab, sont ma catuzumab tetraxetan,
t adoci zunmab, talizumab, tefibagtmb,otocilizum oral i zumab, trastuzunab,
30 tucotuzumab cel mol euki n, tyl&\l?l\t#ﬁ\unab, UMef7i 2Une®Me ur t oxazumab, and
visilizumab. EXAMPLES 1% orfdel t PR I lustrate the invention, the
fol | owi ng Exanpl es are includedZyidwever, it is to be understood that these
Exanples do not limt the invent i199 and are only neant to suggest a WO
2011/ 025938PCT/ US2010/ 046952 net hcd of practicing the invention. Persons
skilled in the art will recogni ze t$aenids chem cal reactions described may
be readily adapted to prepare a nunber of other conpounds of the invention,
and al t er natFeEngreiohshews ¢ gspaphiprorgdense faro apeiniess the fusids aminepytinddingr e
de d;hORei M §hkn . IS, Jinv ol . esi s
of Tpon it AT H SRR Ahe LIb ST EN | £21 SOLRIGBh Slechdfe A0
successf welfluy widr drosdie datbly steudh s safurizngid pHad@rypyironidiesstes k6111 ie donvertete
art, e.g., by appropriately protecting interfering groups, by utilizing
ot her suitable reagents known in the aj other than those described, and/or
by making routine nodifications of reaction conditions. Alternatively,
ot her reactions disclosed herein or known in the art will be recogni zed as
havi ng applicability for preparing other conpounds of the invention. 10 1In
t he Exanpl es descri bed bel ow, unless otherw se indicated all tenperatures
are set forth in degrees Cel sius. Reagents were purchased from conmerci al
suppliers such as Sigma-Aldrich, Alfa Aesar, or TCl, and were used w thout
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Activity of human reconbi nant B-Raf protein may be assessed in vitro by
assay of the incorporation of radio | abel ed phosphate to reconbi nant MAP

ki nase ( ME&)2011202k938Wn WO 2011/ 025938PCT/ US2010/ 046952 phy4disod10mico52
substrate of .B-Raf, according.,to US 2004/.012 6 and WD .03/022840. .

Catal i Al IGmEBPr R e B o AN IRATMIRA | o0 e ncoDIBRt At byitable

puri fi GAbsMBnfnPBAIE§Rh! RINOP of PyBOP. NARENSEN AN, Ldonfpollhdas. 3 Balfade éﬁ@}%@éﬂjbzﬁant
bacul ovi rus expression vector. The activity/inhibition of V600E full-1Iength
B- Raf watsrmesstisterghloddey S e awpaied granh ent&mediate pd A avithom clibrinatiigorehgene buad as
phosphq 8 flrc?l? -SSE?JT@P i nto FSBA-nodified wild-type MEK. The 30-pL assay
mi xt ur e °8ont A e P RE'SEEPEEOT 7. 2, 100mM KC1, 10mM MyCl2, 5mivi

13- gl ycerophosphat e, 1000/1 Na Vanadate, 4pM ATP, 500 nC [y-3311ATP, 1pM
FSBAMEK and 20nM V600E ful |l -1ength B-Raf. Incubations were carried out at
22C in a Costar 3365 plate (Corning). Prior to tha@%ay, t he B-Raf and
FSBA- MEK wer e prei ncubagﬁd together 10 in assay buff Oal, 5x (20 pt of
30nM and 1.5pM respettivel M%)Efor 15 minutes, afd tfie say was initiated
by the addition of g} S 6P OAYRETPUL Y | owi ng £he 60- mi nut e

i ncubation, the assay ures wergqguenched by the a‘di tion of 100 pt of
25% TCA, the plate was mixed on a rotary shaker for 1\m nute, and the
product was captured on & Perkin-Elmer GF/B filter plate using a Tomtec
Mach 111 Harvester. Aftlén sealing the bottom of theqpbate, 35 pL of

Bi o-Safe Il 15(Research Products International) scintillation cocktail were
added to each well and the plate waSchespe Eeal ed and counted in a Topcount

NXT ( Packar 1- . (3- t ed
' ¢ he aboverheus s SRS ERRAERR oy ATBLERid fhefliifS & 18Rh8a 572,05
and 77-St&tine veth oompounds iVioranld 50, ahichess d fidketloMrmaAlld N8.1Iccompuunds of
Exanples 1-3,. 5-40, 55, 57-70 and 77-79 were tested in_the above assay and
fodfd t8eraVeisan ipding-sabstitgsd canhan addiamet 3 dkweg toathe beteroaryl indidessen bear
ERK 1/ ati I nhp bit i E@gg | atdQn
was det% g@rﬁeﬁ%ék@ %ecgﬁcl)ﬁ%\%%lc lﬁg&r%?\%h &tl S%I%E aggﬁfamear prng’l ﬁ?gfﬁ[ﬁ% Zésééégy,
whi ch dydplyssesniteagbahplivhed esihg a\batehsuah aolithbum dyddoxfderimalsalventfsnch 4s THEr
and quanti fyin he fl uoresce signal on fixed cells and normali zing
to tot élf“ti I‘:‘ﬁ%ré‘?ﬁﬁ%rﬁ.coﬁﬁ’f’@? Seﬂfrs%loé‘ﬁgl@ﬁ@tzhods: Mal me- 3M cel |'s were obt ai ned
from ATCC and grown in RPM -1640 supplemented with 10% fetal bovine serum
Cells were plated in 96-well plates at 30 24,000 cells/well and allowed to
attach for 16-20 hours at 37C, 5% CO2. The nedia was renoved,Rand
DVBO-di | ut ed conpounds were aggded in RPM -1640 at a final rcongentration of
1% DMBO. Theqcel s were ingubated with the compounds for 17 at937C, 5%
()

Cc®. The c8l I'Nwekk washed w PBand f §n 3. 7%f orp
for 15 mppdiesi THks s u@ /%\5%38&%&@010/'}%46 )
washing 1'n PBS/ Q, 05% TwedhM0 and Nedfeabi | i zi ng iga =

m nutes. Cel fsyWere washed i n RBBSAD. 05% Tween20 thenz'bl, ked in Odyssey

bl ocki ng buffer (LI-COR Biosciences) for 1 hour. Antibddies to

phggphoryl at e@¢.1ERK (1:400, Cel h7$i gnaling #9106, nonocl onal y7.eand total ERK

(1400, Santa Cruz Biotechnol ogy #sc-94, polyclonal) were 5 added to the
cells and incubated 16-20 hours at Schemfl®r washing with PBS/ 0. 05%

Tween20, th | re i_ncubated with £l uogrescent|v-1ab d_secondary>

2t bod es CEiTH007 GBGFs kel Bleftirg o1 PRG0N naRaT 4 S EIEED Koo
ant i - MRIsR?,|RAGaf RX ardhd1afied erd! agdcad ciloales).1f(@her RAdE RP OnddgchQir .
Cells were then washed and anal yzed for fluorescence at both wave] en%gs

usi ng PRECCEY Sarye.| firr graseple mgharg osyditewqtheybaryBroNs) etde sy amipe |
E;‘ggrgrgé%r@ﬁ@ﬁ" ERS @b ERALr Y2500 TBIrb &S Fol Bxdrdhid!di FRG Al 3 Bluzy FhRlRg it &

suitable solvent, such as chloroform or THF, and in the presence of an optional base, such as

triethylamine or pyridine, are coupled to form compounds 17.3.
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Tumor Growt h I nhibition (LOX) Femal e nude m ce were inplanted

subcut aneously on the right flank with approximately 3.5 x 106 LOX cells in
100 RI, RBB.20H/0289380 seven days |l ater, tunors were neas@cedsand/omiose 15
were randomi zed into groups of six with average tunor volune.in each group
of approximately 200 nmB. Exanples 3 and 28 were dissol ved f1 80% PEG4A00/

20% et hanol before dosing, aR¥ administered PO at a vol Ui 5 -/ kg.
Dosi ng vve}@/%fﬁhi (‘d al oneran _days 1, 2, cduging 4; and Exanpl argd 28 at 10
ng/ kg on Way , 3 and i rTQI weirg?gest and tyrdIN viel GMes Werierfeasur ed

usi ng abec oal i pe %\, Y- \R4Tu—q%T“v—ol‘Urre s cal gul @tech--lgl ng the
formula: 2 th2;xl|e®gth)/ The rR%u reGhown in Fig. 1
and the Tabl ¥ beI oWw. Tum)r Kol ®re Tumor Vol une Turmr .¥ol une Conpound (mmB)
(mB) (ntn3js1Day 1 Day 3 Day,% Vehicle 196.97 460. 45 672.85 Exanple 3

190. 33 151.33 118.41 Exanple 28 190.71 176.38 219.31 17.3

Scheme 18
Scheme 18 describes another general procedure for obtaining compounds 17.3.
Treatment of acid 18.1 with an activating agent such as (2-(7-Aza-1H-benzotriazole-1-yl)-
5 1,1,3,3-tetramethyluronium hexafluorophosphate) (“HATU”) and a base such as N,N-
diisopropylethylamine (“DIEA”) in an appropriate solvent such as DMF with amine 17.2 forms

compounds of Formula 17.3.

R3
R3 R! o
N"SN  OR R’ o AM e &
| + 1 €3 N| SN HN N 3 R*
5' \ rd ~ 11]
R | O H2N N 6 R4 R5‘J\)\(§O R2 R
Y R" Z. X
19.1 17.2
' 17.3
10 Scheme 19

Scheme 19 describes another general procedure for obtaining compounds 17.3. Reaction
of ester 18.1 (with R = small alkyl such as methyl or ethyl) with trimethylaluminum and amine

17.2 at elevated temperatures in an appropriate solvent such as toluene furnishes compounds of

Formula 17.3.
15
R3 R3
R! R!
i i
PSS Lo
NN HN N“DR? strong acid NN HN noR4
| R2 Rluo | R2
(PMB)ZN | N @] heat H2N | = 0
Z\YcX \Y"X
201 20.2

Scheme 20
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Bi ol ogi cal

Exanpl e A3 Tunor Growth Inhibition (LOX) 25Fermal e nude nmice were

i npl ant ed subcut aneously on the right flank with approximtely 3.5 x 106

LOX cel | sworroti@d2s438t PBS. Five to seven days |later,

et P a8 e Bttt 2 R 3 T RApb IR A P "

and m ce werge) [ANGHNY.LE

each group Of  appfoxi nma

t UMPCS/USRO10/0mEas ur ed

Exanpl & 2R*WaS, dng SR e as nleBiasd RefdR tnd2R% st h pnstbeth@f groapdashngs bamgl,

adm ni stered PO at a volune of 5

klg. Dosi n%
2, 3 amPnemethoyybsagihios dmethoxgbengyk glreptmeny ©

and tu @ﬂ“&%ﬁé@ﬁ ?%itﬁgﬁ

vol une was ca

TheSresults are shown in Fig. 2 and the table bel ow
Vol une Tunor Vol une Conpound (mMmB) (mMmB) (mMmB)
226.24 372.51 749.2 Exanple 23 221. 32

R1
o~ Nl“N HN N
2 "
Ho 7%
\o \Y,
211

Scheme 21 describes another

m./

: 120.5, with g gtrang ARidreuchetSght s
SRR Tl S AP R PSR 2075

Tumor Vol ume Tunor
Day 1 Day 3 Da)R/35 Vehi cl e

R1
i ol
PN PN
§\R4 strong acid N >N HN N 1T R4
o) | Rz HO
heat HoN | A 0
Z. -X
Y
20.2
Scheme 21

synthesis of compounds 20.2 from compounds 21.1,

wherein R', R?, R®, and R* are as defined herein and R" is a protecting group such as benzyl,

10

trifluoroacetic acid, under heat with mi

15

monomethoxybenzyl or dimethoxybenzyl. Treatment of 21.1 with a strong acid, such as

crowave radiation forms compounds 20.2.

22.2
Scheme 22

Scheme 22 shows a general procedure for obtaining compounds 21.2 from compounds

22.1, wherein R!, R%, R?}, R*, R’ and R" are as defined herein.

This transformation is

accomplished by treatment with an amine NH,R? in a suitable solvent, such as THF.
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- 280.81 157.52 Exanple BO, O N O F 0= =0 Met hyl

2,6-di fluoro-3-(N-(propyl sul fonyl) propyl sul fonam do) benzoate 10 Step A: A
1 L fl askwoasiiahzagsged with 2, 6-di fl uoro-3-nitrobenzoi ¢ acrasedisodog2 83. 7
mmol ) and MeOH (170 i, SM The flask was placed in a cold water bath,
and an addition funnel €harged with a 2M solution of tri rrechyI silyl ("TNB")
di azonet hane i n hexd 09 , 419 mmol ) was attached®R e flask. The
TMS di azonet hane sol ut wasi added siBoydnH,t o the reactio aski over the

course of 2 hQurgy ¥nT art gss of Pdealgent wasnréqui {R no%wf or the
15 reaction tf§ rdachlcoppl g4i®n as determ ned by [t he| ceaseghevgl@tion of N2
upon furthéd” a on'@f reagent. The volatiles wepe ¥e ed in vacuo to

af ford crude nEzh K 2,6-difluoro-3- nitrobenzoate as-&x solid (18.2 g). The
material was takéen directly to Step B. Step B: 10%(\(/\1.) Pd on activated
carbon (4.46 g, 4.1%23mvol) was added to a 1 L flask char@@ wi th nethyl
2,6-di fluoro-3-nitrobenzoate (18.2 % nmol ) under a nitrogen 20

at nosphere. To the flask was added @H'e(%’so m., 0.25 M, and H2 gas was

passed t hr oggherhd193 havyih&ehfal ﬁ%c@&ﬂb‘tﬁs obtdittnd EffpduREs 755t Wh%re‘l@%l SR¥rred
under t wo I—j% bal | oons overni ght. The balloons were recharged wth H2 gas

and t h& nikt wand Rds amt jasr defimad zhdchlm oriEreatthehb wrfs chldpmnccmmmmdptlbh Wl’ltht he

startin e it e iate r ned T
o5 wal T TRt 2B g AlaTRE it Fumbl a1 e Schs T e S R 3+t o e
through WD 2011/ 025938PCT/ US2010/ 046952 gl ass mcrofibre filter ("GF/ F")
paper twice. The volatiles were renoved to afford crude nethyl

3-amino-2, 6-di fl uorobenz®ate as an oil (15.66 g). The materi alr3was taken
directly onto the next p. Step C. Propane-1 -sul fonyl cglorlde (23 46
addgd to a AMep| ution of nethyl

3- am no- 2, 6-di (3L§466 g, R8Fal nmol) ar&d/\trlg’ gesl' 35. 00
m., 251.1 mol )| i S5 nmL, 0.5 ~—mairntai nedjin ol
The reacti orc ifred for 1 hour at rg. e Bat er (300

m.) was added ang. tke organic |ayer was separated3 washed with water (2 X
300 nL) and brineY(200 ni), then dried (Na2SO™4), filtered and concentrat ed
to an oil. The crude p%fduct was purified by colum chronat®¥draphy, 10
eluting with 15%ethyl acetate ("Et@A gn}ej xane The isolated fractions
were triturated with hexanes to affor
2, 6- di f| uor Selenid\24 siravmyd ganlefad) pydckhuro fiyd mﬁlﬁmgam@ommmnwaemm R, $6] RY
24 4 SfV ,yl eld f tep 1H NWVR (400 MHz

0”7 Rggn R pare g de gpﬁds hegeigy %{eetmem)oypbloe%cenw@ﬁ@ Jpyith §HB%E¥313141§“’(“FH1
2H) 2 a2 i’d%gta(ﬁ’t s&m as tétra@l@s((r CEJheer E‘Emeﬁﬂladl%fo (i%PaQultgﬁlg)so%ﬁlS%rak
292. 2. 15Exanpl e 2, | uor Bro y1lsul fonam benzoic acid
1N aqu@éikafﬁa@icempumdsﬂ4(1150 m., 150 mmol ) was added to a solution of
met hyl 2, 6-di fluoro-3-(N-(propyl sul fonyl)propyl sul f onam d?) benzoate (20.0
g, 50.1 mml) in 47 20 THF/ MeOH (250 ni, 0.2M. The reagtion m xture was
stirred at roonfRtesperat ure over ni ght. The majority &¥ it org ni c sol vents
were renmoved in v (%g?er bath}]1 gpgrature 35C). 1N % m.) was
NUPRE and T sul ti NgNSOIN dHv I tyergd and
rinsed wthshat (|42X ). The materlal wa she

with HEt 20 (4 X 15

nL) to Rgivd 2,16- dPf I uor 0% (Pr opy! sul f onani dd¥benzoi ¥ a®d as a solid (10.7
g, 77%yi eIZd)(.—XlH NVR ( 4004z, d6- Z°Y'X
25-1 ‘25_2
Scheme 25
15 Scheme 25 shows a general procedure for the synthesis of compounds 25.2, wherein R,

Rz, R , R* and R” are as defined herein. Using a strong acid, such as trifluoroacetic acid, in a

suitable solvent, such as dichloromethane, 25.1 is deprotected to afford compounds 25.2.
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25DVB0) 9.74 (s, 1H), 7.57-7.50 (m 1H), 7.23-7.17 (m 1H), 3.11-3.06 (m
2H), 1.79-1.69 (m 2H), 0.98 (t, J=7.4 Hz, 3H. nlz (APCl-neg) M1 =
278.0. 30woWD1203988025938PCT/ US2010/ 046952 Exanpl e D O\ PEOSSpod4OsE 0= =

\ 2,6-Di fluoro-3-(N(propyl sul fonyl) propyl suI f onam do) benzoi ¢ aci d Propane-
1 -sulfonyl chloride (1.225 m, 10.92 rrrml was added to a m xture of 3- 5
am no- 2, 6-di fl uor obenzoic acid (0.573 d2 10 mol ), triethylamne (2.030
m., 14.56 mmvol) and CH2Cl2 (17 ni, 0.2M 0 d&to 0C. The reacfion m xture
was al | oned to warm to roomterrperatur*é”an sWirRed for 1 heur LThe mxture
was thenCipaftl fil oned between s&t ufated NaHEOZPNBO0 ml) and et @ Pat e
(75 m.). Tﬁé\zé5@mu§x¥hyer d with3at hyl acetateF(Bm r#hen
acidified mitx concentrated o a pH of about 1. Th uédlnmweous
10 layer was extracted with eth’ acetate (2 x 50 nL), ndxthe conbi ned
ethyl acetaf®! extracts were dr Fé?}l (over Na2SsO4), filtered andggoncentrated.
The resulting residue was triturated with hexanes to afford

2, 6-di fluoro-3-(N-(propyl sul fonyl) propyl -sul fonam do) benzoic acid as a

sol i d (0.948 g, 74%yield). NMR (400 M—Iz DI\/SOdG) 8 7.90-7.84Rtm 1H),

7.39-7.34 (edH), 3.73-3.58 (h H) 74(m 411), 1R t, 35 75

Hz, 6H). mig( AP - neg) M(S) 0= 5278%i?ate el e E

2-Chl or 0- 6-fluore- 3 3- (propyhs Qi Qo) behrezblc aC|d 2QSENp HI Tt Ql’dR20 L

4-neck round fl ask a =4 séﬂnmtl on of 2-chl W@B@nf@ﬁam ne
1. 0dl equi ¥, 99% |ntoluene(10

(1300 g, 8.82 nol,

met hyl benzenesul f oni ¢ acy'd ( g.g 17.84 mol, 99%, anthe%i5 ane- 2, 5-di one
(1222.5 g, 10.62 nol, 1.20 equiv, 99% . The resultlng sol utTon was heated
toreflux for 1 hin an oil bath and cool ed. The pH val ue of the solution
was adjusted to 8 with sodium cagbonate (1 non). The 25 resulting m xture
was washed with 1x5000 nlL of gvater and concentrated under vacuum The crude
product was purified by distil oo, And the fraction was collected at 140
C to af f ord stteng Zid, chl ong=¥4y f ot HQQ-Z 5-di net hy1- 1H—pyrro|e (1700 g,

yi el d: 859@*me[)2011/QQa9Q$E£jYUSZ®10/046952 Step B: Into a 5000-nL
4-necked round- bot t dteNf | @isk puPged and maintained with an inert atnosphere
of nitrogen was placed a?spKution of

1- (2-chl oro-4-fl uorophenyl) -2825-di net hyl 1H-pyrrole (390 g, 1.65 nol, 1.00
equiv, 95% in tetrahydrofuran (2000 m.). The reaction vessel was cooled to
-78 C. To the above reaction vessel vh@n%BGed n-BuLi (800 m., 1.10 5

. 50 ) ) yeos

car bonoehl ofERE % 3l af phbfhitd felog i8; M WhigyGif OBhAds ofFopmuta

stirri r’g.2overcodPomdef Bsmulbish. T Baedatednvistoh uhlloﬁﬁatn@a‘agfemrstuble ts oyl ebllofide. 60
t he addiiti on of 1000 mL of NH4C1/mater

m nytes_ at .-78 C and gquench
The>r e&ﬂupilﬂ% of dhevul lq&a@lgfﬂlﬁwﬁe%ﬁ A 4R deIV@tVﬁy@f Kewiula 8:1 1he
or gani GulaekSIviyR" &cﬁ%h%%orﬁ%&gggt 6(l)trﬁa é&}gpﬁlergmlﬁé 26at e@ gsn!)ﬁ( EHSB-Q L

of sodium chlioride(aq) I ed over rous nagne5|un1su
concentchbried toadgano/goup wan be afdoorpdishest bwtrezﬁment with zinc cyanide and a palladlum

chloro cgta yst, 55u81 }E(E](ﬁppf}a- p%lrar &lltal]ﬂe s%l]i)ent -sughl aijsolsl\/ﬂ-’e 0%%21‘30 sed %11’6n?n07- 9)-

substituted pyrimidine ring is accomplished by treatment of 26.4 with formamidine acetate at

10 elevated temperatures in a suitable sovent, such as dimethylacetamide (“DMA™). Deprotection

of the PMB group with a strong acid such as TFA leads to formation of the final product 20.2.
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Step C Into five 5000-nL 4-neck round-bottomflasks was placed a solution
of nethyl 2-chloro-3-(2,5-dinethyl-1H pyrrol-1-y1)-6-fluorobenzoate (1500
g, 5.05 meb,20l/@83equi v, 95% in ethanol/H20 (7500/ 2500 Poi)us2NbR@45HCL
(5520 g, 79.20 nol, 15.00 uiv, 99%, and 15 triethylamne (2140 g, 20.98
nol, 4.00 equiv, 99% . Th egéghlting solution was refluxed for 18 h in an
oi | bath, cooled : a8
3x3000 L of et
anhydr ous sodi

o roomt ie=d ur e, concefty ated, and extracted
acetatée. e organic |3 wer e G&wbioped, dri ed er

L@te,~aﬂd—eeﬂsentrﬁﬂéd ind&O: vacuum—The r esbNueTwadiHz
purified usitig a kill

A gebtuicol um el uting
met hyl 3-am no- 2-¢hl or o- 6- PltBos obenzoat e (980 g, yield: 95%. 20 .Stg
—%%s pl aced a sol ution
0

N

gp D
Into four 5000-n}74-neck rﬁdndrbotton1fI%;K§ u—<§
met hyl 3- ami no- 22%¢hl or 0- 6- f I uor obenzoat e Qgﬁi , 4.76 nol, 1.00 e gLi\ 9%
i n dichl oronet hane (8000 nlL) Triethylamnée (1454 g, 14.25 nol, 3.00 equiv,
99% was added dropwise with stirring at ®7@ over 80 m nutes foll owets by
the addition of propane- 1 -sulfonyl chloride (1725 g, 11.94 nol, 2.50
equiv, 99% . The resultigr solution wag syirred agroamtenperature for 2
h, 25 diluted with 1000 AL wat er . Theslopganic | ay as, Pashed with
1x1000 nL of h s%gen chl or and | xthoofnl of ate oh\j-8¢kover sodi um
sul fate, and concentrat B t o] af NBr d nmetyhad z H
2-ch|oro-6-f|uoro-3-(propy|shlfonanido)benzoate as a fprown solid (1500 g,
97%) . Step E- Into a 1Q000- 4- necked round-bottom ffask was pl aced a
sol ution of nethyl 2- chlgkdﬁﬁzaluoro-3-(propy|su|f>m ﬁﬁ%o)benzoate (1500
g, 4.61 nol, 1.00 equiv, 59é\i 30 tetrahydrofuran/ 3000/ 3000 nm.) and
pot assi um hydr oxi de (1000 g, 17.68 nol, 4.50 equiv, 9 9@. The resulting
solution was refluxed for 27#ours, cooled to roomtenpérature and extracted
with 3x2000 nL of ethyl acetate. The aqueous | ayers were conbi ned and the
pH was adjusted to 2 with hydrogen ﬁ@lori?€m§2 nol/L). The resulting

sol ution was extracted with 2x3000 Gre 2011/ 025938PCT/ US2010/ 046952

di chl or omet IAEme TN A QBRI JeAYAT SyniIRSR JTaRRHAGHate dbf BSnRNED7 3NDYCRIBHS
sodi um sul fate and concentrated to afford

2- chl orlgd-dinftrabsnzeng ({ i o Sl R(I-Bohamiddahpettzidioprapylsilagsand HP catglyst, slich3iEo) .

ES, nlz)~ +.296.. 11-1 NMR (400 : 13): 8.1.058-1. 0f J =
5.2 1 CCHER g Ruighle sy M0nti, 5 as S e Rlplaing 318 i hegeed
7. 156- o 1Q8m(the &iisdpfopylditane 1ddrivafive 8272 7. RE&(ction, Forl 4xdmple. usihl - Sfeamml e F
6- Chl or0- 2-f |l uor o- 3- (propyl sul f onam do) benzoic acid 10Step A A flane dried

flask &YMIPME Wilpnatiords ithe eparespending dipaineshi ueartipnctish gecdhlogpgugcinimide

4- chl or, £ yo RN , e | d THE (170 L)
Thi s oIos ontpserapiPRshe s %h et v d PR RAC ARy Uil Ryl
sollOt i aransfortekiatesiifonasidel2d(5 thrtdeH reicdon avith siilfouglehlpadd RESO,T s i xture
was stirred at -78C for 20 m nutes, and then a THF solution (25 mL) of

1, 2-bi s(chl orodi nethyl silyl)ethane (7.76 g, 1.05 eq.) was added slowy 15
(over a 10 minute periodpsto the reaction mxture. This was stirred for 1
hour, and then 2.5M pBuLi in hexanes (15.11 nL, 1.1 eq.) was adged sl owy.
After allowi ng the mX tg warmto roomtenperature for ope
m xture was childed ba SE8C. A third allotment of nBulR~(#%
1.14 eq.) was Wddid Y o ndRt he mi xt fgvas stirred at -78
m nutes. Be Hofmate (7.40 g—% ) was NAEIN atNEd s oWy R*and
the mixture was 20 ktifrgd at -78C for one hour. ThgﬂquL%pé§b h Has then
removed. The mi 2tur é&ss@kiomed to warmfor 30 niRutel and ﬁﬁz quenched
with water (70 nL) an ogﬁgg ntrated HC1 (25 mL). The mxpdére was allowed to
continue to warmto room tenperature. The m xture was then extracted with
Et 0Ac. The extracts wg £ washed twice with a saturated Na2Hg@3 sol ution,
once with water, dried over sodiun1§&kfa§§ and concentrated. The resulting
resi due was flashed 25 on a 65 Biotagenf % et hyl acet at e/ hexane) to
produce benSyhende 28rilevoribestctht gereral-syfthtds obezmainds (ZF@ngila 26%) whaeiaRdi | .
11-% NVR ggvsgl},des, 400 MHz) 8 7.37-7.48 (m 5H), 7.07 (dd, J= 8, 2 Hz, 1H
6. 87 (fthyny. gTrigoprapylsilagegiotegsed alkypey8. Isisticated witly a fhyogide eagsaty syeh as
3-am no- 6-chl oro-2-f | uorobenzoate (4.3 g, 15.37 mml) was dissolved in dry
di chl oronet hane (270 nlL). Triethylam ng (5.36 nL, 2.5 eq.) was added, and
the m xture 30 was chilled to OC. Propane-1 -sulfonyl chloride (3.63 ni,
32.3 mmol, 2.1 eq.) was then added via syringe, and a precipitate resulted.
Once the addition was conplete, the m xture was WO

2011/ 025938PCT/ US2010/ 046952 al l owed to warmto roomtenperature, and the
starting material was consuned as determ ned by TLC (3:1 hexane: et hyl
acetate). The m xture was then diluted with dichloronethane (200 n),

I T T T P B o o 1 17 ~NA I PN O ONTZ A PN 31N T Y P I 1 I D |




Step C Benzyl 6-chloro-2-fluoro-3-(N-(propylsulfonyl)propyl sul fonam do)
benzoate 10 (5.4 g, 10.98 mml) was dissolved in THF (100 nL) and 1M
aqueous KEBI20M@Q593R) This m xture was refluxed for 16 heararsand/osdyen

|1 . .£..Th ] h i-f i.ed H
o 2w ep R ShrbBie RS EREC AL, i Vol GRS R RCT A WCelSGE, 8

washed dspidicctat godudid bbrener 28&pdi um sul fate and concentrated to a solid
that was triturated with hexanes/ether to give

6- chl or o- 2-f | uor o- 3- (propyl sul f onam do) benzoic acid (2.2 15 g, 68% as a
solid. 1H NYReg e8¢ 6 9.93 (s, 1H), 7.49 (t, J= 8 Hz, 1H),
7.38 (dd, J=8, : 3. L1-3.16 (m 2H), 1.68-1.78 (m 2H), 0.97 (t,
J= 8 Hz, 3H)lt niayabxplhdvabt{gedis td-HgdiutatdNréadtion products from one another and/or from

- Am no- 2, 4-di fl uor ophenyl| ) propane- 1- sul f opnam de 20To_a so] ution of

2, 6-di fsraﬁ%%-frsﬁ?rfﬁl%pﬁ%Lﬂeﬁlé?flaﬁmaytﬁéﬁz%% S ar periey 7 gfepsiiy spasstad) androrTHE
(60 nL) [ ' . .

i phori Hed Shacriatér e8I kiR dbfroe BEhGio By bERE tochniques commen
sti rr ednahe mdgonilypicpléy atelr scpfacatiods hmwrdee andtipHasa ewmaatied, trys@lizatibofrotn a
hour s. ter (10 nl) .was ded,. and the.mxture stirred at, 80 C for, 15
hours. SPHEN YatAYTh “Hi‘&‘f%?ig“\il&'g%ﬂuh@‘@a“%ﬂﬁ RSB B RIAREcan
Or g@ni GnvVe&hny RuMBs R B@EdMdcthafft %xaéﬁ?h;ﬁé}-reb@ 58 ahdhbRM1gdsLrsiAe.
The sol vent was renoved under reduced pressure and the residual purified
vi a si lexelasignl iongixghangehhighmmeduaphyd &iv prassprelighid3diridategtpby mestiaots and

(s, - ryeraug: arablo atiffichl g ved &St ol gl e ek >
3. 05- 2.19%r Chlonidgraphy8ds Welf4s (e?ﬂmi%ﬁgs, of 5fMi-$8a19 Ghih MyeBkhd N &ﬁam@%gragﬁyl. 1
[M+1]. 30 WD 2011/ 025938PCT/ US2010/ 046952 Exanple H CI 00 N H2N N (

- Ani no-Onecskilipddn therarywi barpbnigrlpaesanest likelyite ashgredbe desirad senatatioon of

6- chl -2-fd. - 3- (. ' i C.agi. o 1 5 5 |
58212 B0 AN U O STLARABIGELS 6 Sl by oy 7 R ST
di phenyif pieaisphysichccheiich d{fferdidesrby nfettfolls Wabll Rnowhie th@askilled iniketad, euchas

stirreq at, roomtenperature for 1 hour, warned to 70 C and stirred for 1
hour. \RHt Shropgiqaraphy, and(gr dfipctignale prygiallizatiome EoaRiqUasss n§apt OF eSsRaRRtesk byr ed

agai n abnydkife iR &g@@cﬂﬁéécngﬁtﬁﬂﬂl Xhi & WAStehRleRid hlt‘?xtgx%()%t RABEI A L an

ethyl acetate was a e layers were separate e organi c phase
was dr iappropiiate opicalydictine sarhpaing, (e foi, Ichizaleixdinty suwhes atchathledcohol vablosherThe

S . , e
E,[ gﬂg / %rg d%ﬁ%ruﬁ,;ﬁﬁ%g{#&llg gg%w%{elﬁeaé%]erss Iarllé ((::gnvge?tlingc Pg.gyﬁgfgr%[yazgnhg tﬁles Iir?dgivi(c)lugo o
N (3- amfiRRréyisdmhedé RQﬁE'cHHEﬁBH@Bé% ORAAEMrs: SlahORAM d8n Giko BL sBparfBdhyas
an off-white solid. 1H NMR (500 , DVMBO-d6) 6 9.54 (s, 1H), 7.%2 (d,"1H),
6. 58 (tuse af) chigl BPLCseol@ph, 3.09-2.95 (t, 2H), 1.81- 1.64 (sx, 2H), 0.96
(t, 3H. LOMs: 267.1 [Ml]. 15 Exanple | . . . c
N- ( 3- Ami no- 22 Elﬁgfgsi‘?riqlf‘i‘ﬁ?fr Bgh %W%}O%%n?%itagﬁﬁl}yoﬁ%%%‘és stercoisomer may be
obtained by resolution of the racemic mixture using a method such as formation of
25 diastereomers using optically active resolving agents (Eliel, E. and Wilen, S. Stereochemistry of

Organic Compounds. Ne;Jv York: John Wiley & Sons, Inc., 1994; Lochmuller, C. H., et al.

“Chromatographic resolution of enantiomers: Selective review.” J. Chromatogr., 113(3) (1975):

pp. 283-302). Racemic mixtures of chiral compounds of the invention can be separated and
isolated by any suitable method, including: (1) formation of ionic, diastereomeric salts with
30  chiral compounds and separation by fractional crystallization or other methods, (2) formation of
diastereomeric compounds with chiral derivatizing reagents, separation of the diastereomers,
and conversion to the pure stereoisomers, and (3) separation of the substantially pure or enriched

stereoisomers directly under chiral conditions.  See: Wainer, Irving W., Ed. Drug
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The conpound was prepared using the procedure described in Exanple G using

2- 20 chl oro-6-fl uoro-3-(propyl sul fonam do) benzoi ¢ acid instead

2, 6-di f| vwoaeB/2p38pyl sul f onam do) ben20| c acid as start ipag/usatieni@s2 1H NIVR
.d 6 ..2

b Sok WhissTptkergaso b

3H) LT 'VB. Uﬂdér %ﬁ:?holi @M*'é-l]astel%égéﬁgﬁlﬂ?s éan%fonﬂé@%sreactlon of enantiomerically

N- ( 3- ami no- 2, 4-di f | uor ophenyl )et hanesul f onam de
2011/ 02)5988%1’1)&@2 Gdd)y 4GB Re, qu1n1ne TEphedriel stryobninef a-methyl- B-phenylethylamme

Ll ) B Al o b
di pben%hmaQ?lm‘QaHCarﬁzél@ﬁn(CG %& Mehe @st@éoﬂ%ﬂk Jsalts’ lfﬁ:’d rﬁ@%@éﬂ 3] §éﬂé§eﬁe Wes

stirred at Toomtenperature hours and t hen vva to 80 Cfo

hour s. fiagtienal (ctBstatlizati®8Oomimnic) clwamaaxgd@thyanﬁort $eparaiini uxfeths tthlc@ds@nats <8“0 C
for 15 hours. The ,reaction xtur ed with 500 nL of Et

the o GG SimpindaaalieB e bl kP B it wifoRt Al R R cB Borr e e 3
brine. tdbgicseld/ aiahddRSaci® Iapla%ﬁc uaéeaanrr@s%%qﬁ%rﬁ{a%ﬁ @meaiwgtetr&ﬁnérﬁsgaﬂyal
purified via silica gel colum chromatography el uting wth EtOAc/hexane

(30/ 70) to dYteanativelypBy gnef!BaioqR).che substratettd be wnb@d ngireadtet] NVR (ngGmanfigmer

gl\/gg (%a cjllra§7oi[§pdf6é t%%g 6 %sterég%g(lga?r gj‘?a 3395%5 1|19 ?; ]fH)

1. 25 (tQtganle CordpouddS Wew @dfﬂ( Jbld MBleynz 831357 Iikc[ ¥644,. p. 322). Diastercomeric
15N- ( 3- Am no- 4- chl or o- 2- f | uor ophenyl ) et hanesul f onani de To a sol ution

of 6- clkPBPeuElscan iy rf@meridwaﬁm@gammtsmpp@n@s with gnqugiogrigallypmirg chisd| )

in THF

ai phony FARRAR el S 3AF g0V 450G, Rotfibeely SPacduBHTEE nciftercomers

ﬁt irr edndlhydmlm'lstteljmﬂad &telpUﬁe 6mnéxghgtbwa?uomv\hrm ek;]dtlmﬁi?&f deterinthing g%m@dplﬁm 2

O . S then a e after | C t he reaction mxt re

st iR Y:Fsa‘ééilﬂg ﬁﬂr S@% oWich @S Roripathyenern e 2o dr>ema%f§ylc%1>@éorfr@ tg Bb?h

t enper dded,

angpt B 6 B, 36 HBUR A 2 ALEALEL S OB Bl dRL R RO

sul f at @,eytfonl tReseitian df Cﬁ)nmﬂ(bmalﬁ(&dlcbﬁnel adeQhes'Eth ®nugiel (Sh-otuaicotivasofidighf | ed

by flash silica gel chronatograp usi ng 30-50% Et OAc/ hept ane gradient, to
al 1 or o RS Gty o DBE At opRJP) &1 RSB AR G a1 B Tgoesiso;

as a s 2 (H00 ) 2 8. 8,
1.7 qu)illlkglre 1&.‘%%’% 4, hg (h WR %&“ﬁ‘gﬁ@(@? ﬁe,ﬁccs .Mg)%h? é‘,”gaaéﬁ‘g’% Tic
2HRO 1 eﬁdht(oirnersl or 7d13stéichm31‘d) Steild/Bliaswdrzod&s. &f pivbifoma&c cMBpounds can be
_22\#1;82%293%8{? s z%tgé)g) e F@ﬁ%ﬁ@éﬁ %q\qéqhﬁéglatglgrap }g%ollowmg methods for

2- Chl okgpaRatfdnUTiaf: &ﬁ&ﬂwh kit ﬁ@g&ﬁ)ﬁ Acig(3.3 g, 12.0 mol ) was
treat eg@pvvlthn tahlbglﬁy chl %ﬂﬁhl c?@ gli g@g@@g mm)( and heated at reflux
for 15 hour 8y Thethoka@di @n rmemlc,lr mixtas @dnc\mtﬂamedmgrsd cainebe ascpamatedphbed

with to]luen X 20.n). Terelduewa tre f. sqQdi um
azi de (cgr S g(r W0 iR ) 2 gy, vsiadmlnﬁry Qf’f’ g\h{j a@g o@@—%—ﬁ“—i@
Af per hirérhatography.l New YefkPeCkdpdiad ARy H]allhq1989 Ukﬁmbfbt ey sEhel, adtealacPipticdi de

was extracted into ethyl acetate (2 x 25 m_), dried with magne5| um sul fate
and coresehtioatefadihydrepyriding arearwézmembmhsgopvéumanc@ ligxd rehrgmaogiaphy peingat er

(5 ) 3ho ter coolin fe rature,
the ot SANORRRACS O b e Rles dorphRY ShloBhraRRls: " Sheb BRTR, VRS
magnesi(Len0g:ppt a75328)d Bmi&h&IlM}ﬁirﬂiéd eiliﬁlmdnws ciicherdistingulshéd Bylneshodk asdd to
silica gel chr onat ography (2-30% i soproganol i n methyl ene chj or| de) to

af f or d NtipguighPHst sbiza||mplscudes With GspmERIA Jasbompiems) Fush s apsical(mpiagiog and 6o

1H3@\II\/RC{r@19% gis Od6) 6 9.15 (s, 111), 157.02 (dd, J= 10.7, 8.8 Hz,

1H), 6.64 (d .8, 5.1 Hz, 1H), 5.45 (s, 2H), 3.06 (q, J = 7.3 Hz,
BIOLOGICAL EVALUATION

B-Raf mutant protein 447-717 (V600E) was co-expressed with the chaperone protein
Cdc37, complexed with Hsp90 (Roe, S. Mark, et al. “The Mechanism of Hsp90 Regulation by
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2H), 0.96 (t, J= 7.3 Hz, 3H). LOMS: mz 253.0 [M+l]. LCMs: mz 253.0

[ MF1] . Exanple M 20N- (3 - Am no-2-chl oro-4-fl uorophenyl)-1-

cycl opr opybreetinesssssul f onami de  Step A1 To a sol ution ochn’HIshtylk)/046952
3-am no- 2-chl or 0- 6-f | uorobenzoate (2. (%7?3 14.6 mml) in THF (26 nlL) and
t ri et hyhaRiotan Kgnape-Specifig Soghapersing pap© %\&“@ 1. Yohdd 6 (2004): pp. 87-98; Stancato,

cycl opr, tc 0

ety aod I RANERE LM E Rk Vil Hp TRy P e OB SR8 i
(18. 2 ricell ¥4@ spstern)” Jndsol a0hkeml. 268(09) 25093334, nzmmmwye was t hen warned up
at 40 C and stirred for 16 hours. The vol atiles were rermve%%n vacuo and

the nixture %?ravlﬁméc}hwaﬁthw&voﬁé Baf i thsdsaenle 4t PGSS@I? $YpHnembehel 4EPdi #ided
m xgur Qndi’?egt se%&ﬁﬁlt dst hJseéb?q/o@sCz%ﬁ eAEml 106 bR BIET pHRER
combi ned ried w t sodl um sul f at e, ltere a concentrated in vacuo to

obt ai n neayutbeas@essdul i @by hsspg Ioﬁﬂfedpgdrmahh«yﬂ siulafiorabwletbphdSplhdte ar wbenbinhat

aci d, dlrectl in the xt S

50117 0340Rdeder (KBS AoeuE S tab il sih et ol aceading o US 2004812199, 1o
a sol utgh@nyef o?xogbm OT%e(zfcmitpmmxbmh%m EAnARLEOR-IBarf LHOLARRNZPIH
acid (4.11 g, 13.4 mol 1,4-di oxane (30 nmL) was added triethylam né
(2.05 nﬂ.e;asﬂrdng?thmmd:c)rporhnblh oﬁmldnyabdlqdnﬂwptmmﬁphnWéPmmm FSBA-miodifled. 0

ure, The 5 reaction was stirred at roomtenperature
mb4 M ‘?‘ﬁ m xture added dropw se, via an addition
funnel overAﬁmmmlom@mm@mﬁdmkomwﬁmmﬂsl 4-di oxane (16

mL) and wat ér (1. 20 niL, 66.8 mmol) at 95 C. The reaction m xture was
stirred at tlhes cclzmmmndatcuﬁ ¢hef gnvebBomomey . beThdmimstetedohy nanyt goevensmt route

concentrated to nd dil.uted with ethyl,acetate and
e Uhbiognat g e ot gt Rl rehd” TSR fufes 16650 Srlparaten Beh R
aqueousubayfico®X tihdghelulad Heravérlols, eﬁlﬂ%ﬂéfé@tﬁtﬁderﬁaﬁ iafr8RBdat ABRAPRArNES €
conbined, dried with sodiumsulfate, filtered and concentrated i n vacuo.

ThdScr G@ésm@lu aectgla sagplr fopicell (lmyluﬂmgsbm@hlr v sWddingpdly, vaginglf irgperitoneal,

N ( 3- an 4- fI uor ophenyl) -1- cycl opropyl nmet hanesul f onam de (2. 05
g, 55% tpa%fﬁﬁ&%ﬁ?%’?% Qf DVMSO) 6 9.07 (s, 1H), 7.01 (dd, J= 10.7, 8.9
Hz, 1H), 6. G@le(&dnpdmd8 rﬁay Be ladzinisldrdd i®.4h9 EShverdieht admdstiative Jfomﬂe% Hz,

152H), 1.12 -0.99 (m 1H), 0.59 - 0.52 (m 2H), 0.36- 0.30 (m 2H). Exanple
N O th]p ¢tp, powders, capsules, solutions, dispersions, suspensions, syrups, sprays, suppositories,

N- ( 3- Anj S
A e e e R
D) Iphafﬁﬁéelétﬂﬁl pte))aandnst, relgef dilj/deam, ﬂ@m(cfs POl mibdifiéss, Swermhers,bulking a‘gﬂﬁs

added 2- | propane- 1sul f on orjde. (4,80 g,, 30.6 mmo]) dropwi se.. The
react | GR YTer ARl NGASeRS; ﬁl@ae %raba isfraigen m%ﬂf%istheaﬂomsmpw BRP sgilous

NaCH (34—1§d?nmolut3f<§'rpox”36%%3 hl‘(‘lﬁ?ox%jgﬁ%ble-rft}?n{ féﬁ%h'opﬁlﬂ?glﬁ’re ure was heated with

stirring at 40 C for ours & volatiles were then removed in vacuo and
t he A typical formulation is prepared by mixing a compound of the present invention and a

carrier or excipient. Suitable carriers and excipients are well known to those skilled in the art

25 and are described in detail in, e.g., Ansel, Howard C., et al., Ansel’s Pharmaceutical Dosage

Forms and Drug Delivery Systems. Philadelphia: Lippincott, Williams & Wilkins, 2004;

Gennaro, Alfonso R., et al. Remington: The Science and Practice of Pharmacy. Philadelphia:

Lippincott, Williams & Wilkins, 2000; and Rowe, Raymond C. Handbook of Pharmaceutical

Excipients. Chicago, Pharmaceutical Press, 2005. The formulations may also include one or
30  more buffers, stabilizing agents, surfactants, wetting agents, lubricating agents, emulsifiers,
suspending agents, preservatives, antioxidants, opaquing agents, glidants, processing aids,
colorants, sweeteners, perfuming agents, flavoring agents, diluents and other known additives to

provide an elegant presentation of the drug (i.e., a compound of the present invention or
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25 mxture acidified with concentrated HCl at 0 Cto pH 1. The acidified
m xture was extracted with ethyl acetate twi ce. The organi c phases were
conbi ned,wonnad2938h sodi um sul fate, filtered and concemrCratSeaoiomcsacuo to

wni oh Ve EEiGT s hBogon HEHeBN e u B MBI, e P kAR, PR
30St ep (Be., iNedidarentno- 2- chl or o- 4-f | uor opheny1) - 2- net hyl pr opane- 1- sul f onani de

was prepared according to the general procedure for Exanple M (step B),
subst i t ut i nd’e- embedigest of\heopresem 2Byg8ROT ingdxies 04 hegBaceutical composition

fl uor 0-.3= (,20eth I i enzoj.caci df or 2- chl or 0- 3-

(cyol oRtpfilE L WA o LorREIAPME SISO EOne! & Shirdialiulioqy aqgepable
28152. silt thiieof. 50 WHArthBVBR)bodirerit4 theS prebblit, infeftor( Geovides=a lphafmadoubicdiz ,
1H), 6.64 (dd, J = 8.8, 5.1 Hz, 1I—IQ, 5.44 (s, 2H), 2.96 (d, J= 6.4 Hz, 2H),
2. 20- 2.cwpéﬂfwliF@f,npri%aa(campgande@ ¢upnulasy VIIE EREPPASENEN phgrmacsutieally H
2, 5 di {1 ohonyandedh L hBNRRALLALRBAAGYS 5o Ul A DG o ckpRo L . 10
Pat. Appl. PRulither ambodirint oF, thd pr&8nt) inventiddFpio4iesla) pleanshagankicali doeniobitionl
m., 19.43 nmmol) was added. propane-1 -sulfonyl chloride (1.867 nm., 16.65
mol ) &Pmﬁﬂeﬁgﬁgome%wﬁi %EW@% &V&Hsf%g t45¢ i dhe freaigent ob 2 bypesprglitcsativand
DCypan@iaageat urat ed sol ution of NaHCO3 were then added. The |ayers were
separated and the aqueous |ayer was extracted twice with DCM The organic

| ayers wer e Agwihsic odunéng bfvthe tpresodli investidnf ptogides ial plermeceatidal camgesitioat ed

in vacuQ. 15 The crude, mxtur -subm tted to exact same reaction
condi tiong. “Aad P Wgoﬁ%gﬁ(oﬂu%ﬁm]{fﬁf B lgttﬁ%%ea@nflbtro f8"%6urs, and et hyl
acetat e and Aho8ik WhitfoBn&R | oftth® prREntNRFEERBIQided ANp gt ectutiddl ScondiRitonvier e
separated and the aqueous |ayer extracted twce wth ethyl acetate. The

or gani €OMayEng agempoeshef Fastulag i Gl foir ube inole treatsent off lddndyi disease dA frdher

' The . duct i f.ied by flash ..
SRR IR of B e 0T M, PESGHE! BBl S B i o
- sul f oratpoend fGFrmglas LAL fod theNiVithe #EmMizof pBIVERtRKidrfeyYisedsd s, 1H), 6.39
-6.23 (m 2H). 855 (. 2 3.1r2-2H%92 . 1.77-1.66 (m 211), 0.96

(t, J= 7.3 ,gajg ?' l! TION
The invention includes methods of treating or preventing disease or condition by

administering one or more compounds of this invention, or a stereoisomer or pharmaceutically
20  acceptable salt thereof. In one embodiment, a human patient is treated with a compound of
Formulas I-VIIL, or a stereoisomer, tautomer or pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable carrier, adjuvant, or vehicle in an amount to detectably inhibit B-
Raf activity.
In another embodiment, a human patient is treated with a compound of Formulas I-VIII,
25 or a stereoisomer, tautomer, prodrug or pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable carrier, adjuvant, or vehicle in an amount to detectably inhibit B-
Raf activity.
In another embodiment of the present invention, a method of treating a hyperproliferative
disease in a mammal comprising administering a therapeutically effective amount of the
30 compound of Formulas I-VIII, or a stereoisomer, tautomer, prodrug or pharmaceutically
acceptable salt thereof, to the mammal is provided.
In another embodiment of the present invention, a method of treating a hyperproliferative

disease in a mammal comprising administering a therapeutically effective amount of the
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\'s/\/ N\\ H25 F

N- ( 3- Am no- 2, 4-di f| uor ophenyl) - 2- net hyl propane- 1- sul f onam de Step A
2,6-Difl umoaoﬂﬂ(zi%aet hyl propyl sul f onam do) benzoi ¢ aci d ®Rag/Usc@Epat@d2
accord| n h en ocedure for Exanple N (step A), substitutin
oy aanin S5RGBT 564 o isdmett Auieen o bivsoBs et arespiabisoife
for rrettﬁeflaofstoatﬁé ARrmgnsl Rd gxfo@rd@df | uor obenzoat e. Step B: N-(3

met hyl prop ane-1 -sul fonam de was prepared

- Am no- 2, dlfluoroph(w‘i/ r . ' [ a
accor di ng tdntah@thgrefm@b mmtoxféhhjpmdnomvmwaenﬁh@toﬁ@ea@lg kidney tdiseaseiing

2,6-dif] met | | f do) b d f

2 ot or PSR S Bl ANGREORYe b AR "R P ! e qmpound of
(ESs NB)FoMullas mﬁl Zor bl éte&M&)&léanﬁfHﬁ}er Db@@}ugGmg é)ﬁ@['rﬁa“ceuﬂc:hﬂ% » ace §blétsalt~]—
9.8 Hz, 6.55-6.47 (m 1H), 5.32 (s, 5H)

2. 21- 2.ths f@eqﬁ togthg mamr@a!_l 1§ nrovmdes n Hzothesla)nbomn@p@ﬂ]@pment qumlon a method

- Am no I -1 - Irret anesul. fon
3 oy ol ont Bt BRI RIERE b f P RO AR T pORARS i AT ricmb piPiR ©

accor dianguhpof tie @a@nadi opFoaralds & VT oE&%@écﬁsd\rﬂle(rStaﬁﬂm@r,or%ihbﬁhadetjﬁ(taﬂlg
met hyl 3-am no-2, 6- difluorobenzoate for

th
3- anmi néceentablesal. tberppfz,g} thsarargaglds proygiesy IB a I{(Ft](lg embodiment, the kidney disease

- Agpno ) 1 -cycl opropyl et hanesul f onam de was prepared
accor dilﬁgé?’%%ﬁhe ge era t]:pr ocedure for Exanple M (step B), substituting 3-

(cycl opro py [Imabdthitrserhbaiaentge me?hdat afi ttdating ob prezontingacanderfiara mammal in need

2-chl or cyclo ropyl net, hyI sul f opam do) - 6- f | upr obenzoi ¢ aci mz (ES-MS)
Mkl = 2’23 Sug yﬁﬂw% ﬂ%c[n gcoshprises  qqpinisiergg (te sa:}g glagmpgl ajp)

6.57- gt@aﬂeﬂhczﬂl? effe’étlggaﬁ@unt%fi)wcoﬁlfgﬁm( df FchmulZs IlVi'H 1or2a|'§)teregi93m8r(1tauﬁm9§ (m
EL ;\Dm nO-Og-Pbﬁﬂn’mC@JtE—aﬂY lagcre(ptqbllﬁemlﬂ t)lplreoﬁaffhe izancsu IiSf mltﬁddﬁom breast, ovary, cervix,

15  prostate, testis, genitourinary tract, esophagus, larynx, glioblastoma, neuroblastoma, stomach,
skin, keratoacanthoma, lung, epidermoid carcinoma, large cell carcinoma, NSCLC, small cell
carcinoma, lung adenocarcinoma, bone, colon, adenoma, pancreas, adenocarcinoma, thyroid,
follicular carcinoma, undifferentiated carcinoma, papillary carcinoma, seminoma, melanoma,
sarcoma, bladder carcinoma, liver carcinoma and biliary passages, kidney carcinoma, myeloid

20 disorders, lymphoid disorders, hairy cells, buccal cavity and pharynx (oral), lip, tongue, mouth,
pharynx, small intestine, colon-rectum, large intestine, rectum, brain and central nervous system,
Hodgkin's and leukemia. Another embodiment of the present invention provides the use of a
compound of Formulas I-VIII, or a stereoisomer, tautomer or pharmaceutically acceptable salt
thereof, in the manufacture of a medicament for the treatment of cancer.

25 In another embodiment, a method of treating or preventing cancer in a mammal in need
of such treatment, wherein the method comprises administering to said mammal a
therapeutically effective amount of a compound of Formulas I-VIII, or a stereoisomer, tautomer,
prodrug or pharmaceutically acceptable salt thereof.

Another embodiment of the present invention provides the use of a compound of

30  Formulas I-VIII, or a stereoisomer, tautomer, prodrug or pharmaceutically acceptable salt
thereof, in the manufacture of a medicament for the treatment of cancer.

Another embodiment of the present invention provides the use of a compound of

Formulas I-VIII, or a stereoisomer, tautomer, prodrug or pharmaceutically acceptable salt
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25Step A: To a solution of nethyl 5-chloro-2-fluorobenzoate (16.0 g, 84.8
nmml) in sulfuric acid (100 nm.) at 0 C was added fumng nitric acid (4.98
m., 119 rwol2p11/0ERes8r eacti on m xture was stirred at roompPCensesiatowes2 f or 3

hours, poured into ice/water and.the resulfin recipitate s filtered.
The obthirea T af el SF ctens Renchy b SRafisaf sfndis dies o MRS

5- chl oletnbddinhdi® 00 the freieh® RRRAGA Proviied $heOuse3H% compdnd of Formulas I-VIIL, or a
2011/ 025938PCT/ US2010/ 046952 ~ Step B: A round-bottom flask was charged
wi t h SSEeRtabTomer. fauipsnes - @3- pharmegratizalit acqeptable splt thgr@inimofhe, mapyactpeeobag,
290 nnql i caBP i rj .5 43.. 192 m , n )1 ter
(30 n) @ reaﬁrﬁ%én&%t%elﬁt?(gf %ggeysc%l%ars %gn &' %&@ﬁo{&%a@%bﬁm%g&dﬁéi ﬁsae(g%eol?ggd
t 0o foompolyepsirriddneyclischéee m xture was diluted with ethyl acetate and a
saturated sqglution of 5 NaHCO3, and the |ayers were separated. The agueous
| ayer was extraitothsy empedimgpt ha gppipd sef tpagventing oro tigaline: CRBGHEr SOMPFIEING
conbi n s ] Ll 1 34k f gt i G d. | '
e R

3- am ndrobmulahlleVBE, 2erf b ust¢robisnneaatteutder] Brodfg%r phinepe@icallp aceguhhle isah of
met hyl 3-am no-5-chl oro-2-fl uorgbenzoate (2.7097 g, 13.3 .10 nnol) .in THF
(25 Lot AIORS o gh Amhuiien syt one g0 r@or%ﬁéﬁgﬂoaﬁl TS Batiee %Pafaa?fé- 1-
suhbonghnﬁhkgride (3.12 m., 27.8 nmol) dropwi se. The reaction m xture was
stirred at O C for 90 m nutes, after which 8N aqueous NaOH (16.6 ni, 130
mol ) was adulezhothineembeditienty @i mtthpé eapréieatiegl au ticatitg roanceg, abmplisi@ef or
16 hourgs..The.vol atil es rer ved in vacuo, d.the m xture was

20l d1 1 PUITRERMElhe G mRc 19e Sisogh ooy BRI il AR Vs
15 ext raahelds MVITT, 6f A ¥lerdidhid Stalitdhe® or pRANREEAARKEY hédtpiable/ RItah&esDialRe,
dried with sodiumsul fate, filtered and concentrated in vacuo to obtain
crude BT gh¢applingtion) wigh encor mere ag¢itignalfcomprivers)tasing gind-canéed pragigtits. was used
i n;the next i .urther purification. Step D

N O3 A o 47 REPRILDARbe NN B B 13 R { onam de v pr epar ed
accordi ng t ¢n bhethgefehal erpbatigdhl ehef @hcdigAagciMst BPofd) furthdbsinbbditieAt
5-chl oro-2-fluoro-3- 20 (propyl sul fonam do) benzoic acid for ) .

2- chl ofths: BU¢iBgmR F1PPHEEH) fascineBAa s arptba-furthersmwdimentcthg sprginomazs an
(ES- M5 = (400 MHz, DMSO-d6) 6 9.58 (s, 1H), 6.59 (dd, J=
7.1, 2%%%%}“@)@“%“@% d, J= 5.9, 2.6 Hz, 1H), 5.56 (s, 2H), 3.11 - 3.03
(m 2H), 1. TB-andtheb efuhodithnt, @. Béthot, ofd weating bz ,pré&kdnting a disease or disorder

N ( 3- Am no- 4- chl -2-fl uorophenyl) - 2- met hyl pr opanpe- 1- sul f ongm de

St éﬁAz §53_2‘¥W%1- g}ﬁ ?%%&fa XPRIG. PRI IR 9|r§%}nmaﬂmﬂ-e L RESHEN Freaipypnt an
sul f onaptdREDaRBAA DfVRS:RASRAICEE AHRIMSNEVIA, L5 agRAINonRE OSRHMNE: foR!
Exanple F (step B), 30substituting 2-nethyl propane-1-sulfonyl” chloride for

pr opan@himsgédtoally acdeptbledw]t thtrepf. Bixamples of such diseases and disorders include, but

6- Chl or 0- 2- f |l ugr p- 3- ( 2- et jyl propyl su] f o i dq) benzoi c acid was prepay.ed
VD 201 BB ISy ReoRPoa e Y (0 ChE D SHEPAI b CERTRE g
Exanpl gefitdusingly CGraciu b%obhé«g&,ngla?;ﬁﬁgy|gli0blast0ma neuroblastoma, stomach, skin,

6- chl oro-2-fl uoro3- § N- (i sobutyl sul fonyl) - 2- et hﬁl pr opyl sul f onam do) benzoat e

f 05 behgsptoagandhgrog. o lunef |epsteomaid catcinpmapylargal ¢adhehicpronpy | NSCLER amadlo cell

benzoate, . Step,C . . .

N (5 ARSIORE e adegogareinpmir bener colom, adenm BAMSES AdERICREIATIR: TSI
pr epar éslliegiaotattingmao uhdigfcgarigeadl caltified Wapillagy clRxaiopl® sbinlh€p tdlanoma,
substituting 6-chloro-2- fluoro-3-(2-nethyl propyl sul fonam do)benzoic acid
for 2- éHPYP®-Waddes varchiomseivpiearginemp fapd dnliary pagsages, SidnsE Fatsinone mayeli 7

6. 5, 10O pjhofd g5tk parme Sl BpeckhBipky Radl i (o i ot gy
2HpO 2 pBaryRx, Sha(lrintedtife, cdlof-techin, 1degeGniésthie, redtdn, bidin Bxndiogital derkdls Fstem,
Hodgkin's and leukemia.

O

In another embodiment, a method of treating or preventing a disease or disorder

modulated by B-Raf, comprising administering to a mammal in need of such treatment an
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NOC N (3 -Amno-2-chloro-5-fluorophenyl)propane-1-sul fonam de Step A
To a solution of 2-chloro-5-fluorobenzene-1,3-diamne (1.01 g, 6.29 nmol;
70% 15 puwotgiessscri bed in U S. Pat. Publication No. P004A/S0@58888) in DCM
(30 nm) fnd triethylamne (1.93 ni, 13.8 mol) was added propane-1
- sul f orfHeCllyn ampd qf1a gampgundyof Borgplas) I-Y{ILoorca sterroisomicet TaBiomer xRIQHBIZ RS
sti rreq)hghnécgg@gatugggger ?&b%@altftﬁérg%f. hour. An aqueous saturated sol ution of

e

NaHCO3 "and et hyl acetate were added, and the |ayers were separated. The
aqueous | aydn amatheexcimbadinacht tofi the paeseht atveytiorpeetetimd dihprevergmgi or phaseges

were 2Q.conbj.ned, dried wth sodi.umsulfate, filtered and concentrated in
vacuo. Y A fompHrne Adminseups (e a mampat F’a’i‘ﬁ?gr‘gfsﬁaéﬂei‘%nhﬁl} eHfgive

et BanQimduat Mde) a abfpdudfd MrofFosadhmydr exi fesdBoi¥dh&! taltoteRL broisg zgded-

The reaction mxture was stirred at roomtenperature for 30 mnutes.
aqueousheunasenticadly ssteptatde sdf theda€Clommdr ot enyrhbiaatéinawish wee or anldte dddigiodalt he

| ayers were separated. The ueo | ayer was extracted, twice wth ethyl
noot ot SO gh At et Boe S HBGnR: PR of il Su Feelie
filterq@lygsticrias@ndicadse tonbridaGAimilRrias 4618 nimehiCh né88 oP Sidhf th@€néit ahl ash
chromat ography to afford N-(3-am no-2-chl oro-5-fl uorophenyl) propane-1-

sul f on&icaléve amamntpt &7 ¢gmpenngd ¢fHrvmjasprYIIE @rea stereogomepautomer, prodrug or

2014/ 0 A Q le UCl.O ".0 S N Cl ot
203 3AEELBRALRIT0 T BEATP Sob  pmi Syt o S b iion
2, 6- Di cbhpoond: ni trobenzoic acid (2.13 g, 9.03 Mol ) was dissolved in 2:1 5
THF: sat ur at ed aqueous NHACl and cooled to 0 C The m xture was treated with

zinc (11.8 d'nother empdimepiqot flesh PraseRiwsyeRtpnaFaYides hapisenel & esppaoandrd and
' . . \ .
ohi | o ror@lusedIBLGE p SERIARL LOBAlE: Kt BhnbBOulebh! BEbY AHIRe T, fn RO,

Wi e mXxture was 1 usi ng
HCl andnawfacact ed awnédicahbdit Zompthe peamhdnDOR ek ) Thd kencex iy stdcsednfrom wesshed

W ég water and brine, dried over sodiumsulfate and concentrated to afford
1032amNBD2, 65 Pe hIPGYGBEN ST, a8PHIQUIINA girach, gPORMRUS: 7188, y BRSO
(APCI - %ﬂﬁobfﬂs?enfa??gtoxga((ﬂyl' in, keratoacattBHn®: _hﬁl‘%ﬁ%ﬂ?@é&’oﬁi Cuaﬁ%lé(ﬁf%é? bm_ﬁi)ilé@ igpacid

(1.40 g, 6.82 mmol ) was dissolved in dry dichloronethane (
Tri et hyheetriones, (NS08 Colsmal cdll nean¢inoma,s lard edenogadinohe, nooeu rcelonasademérhd,ed

to O C.__Propane-1 -sul fonyl chlarijde (2.48 nL, 22.nmol s then added

usi ng 26885 Miénseatiinait Sy St G eBh i u et PR P B AS I owe
t o war aicthomi)| eMindr@dINaERAGthE SREbred, | BIARR: f@Fcidor® Uiver TR WhE MBSy
concentrated in vacuo and diluted with diethyl ether. The m xture was

wa2fed papsages kadney cree@iangag anyelgid ahsprddis Isppbeidsdisaders, kedtydédlisebuacal eavii of

1 i . T | .acted with 15% 2; | - DCM
(2" 3008V iy I, BREEE dRou B SleniRe ol MG by e BRPER
and 20 reangbiairdbet cérirad hé@ods 2ystentli G gkids and RuR@M]aS Ulnf £ Aathed embediating

acid (1.55 g,.4.96 mol, 74.4%Yyield). 1H NMR (400 MHz, DMSO d6) 6
9. 77- 9 thsusesof 3 ggmpopnd of Fogpulag I-MIH)in the mpnylagigrq of a maylicametp fay usp as g b-2H) |

L oo R ok by DB e AP B Bl 02
(4Q5n) was /addled dmbalihydtaof e oRs@fiinventic20piovides! the and &da compound of
g![ {’Pfgfoﬁgﬁﬁg qg@t}i S(?rz Iadseterggi'sgrggr, nt%ﬁto%lgf, 2pr%g) or ;ﬂgrrrga%ggtgclaﬁg arcrz]cé([}ta IS st
thereof, in the manufacture of a medicament for the treatment of cancer.
Another embodiment of the present invention provides the use of a compound of
Formulas I-VIII, or a stereoisomer, tautomer, prodrug or pharmaceutically acceptable salt
30  thereof, in the manufacture of a medicament for the treatment of polycystic kidney disease. In a
further embodiment, the kidney disease is polycystic kidney disease.
Another embodiment of the present invention provides the compounds of Formulas I-

VIII for use in therapy.
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at roomtenperature. Water (8 nlL, 400 mmol) was added, and the reaction
m xture was heated under reflux overnight. Ethyl acetate (300 nL) was
added, folvbaﬂﬂd)zbsysswashi ng with saturated agueous NaHCCOBCIaiSatioomand

brine. The s under, redyced e and the ude duct
pur 11 e vi a8 SR e BGRa ioglpR, PR thrarprbosadt af EpaubnG
(1:1) &SIIBﬂ)relhsiéelﬁt the QreatrBédl 34 hiPerpdBifdhtivf disease. In a further embodiment, the

N- ( 3- am no- 2, 4 di_.chl or ophenyl ) propane-1 -sul fonam de. 1H NVR (500 VHz,

DVBO- déyperpmliigrative dispgse iy campet as hethgr Jefied and)maysb individually ®leztddzfromH) |
WO 201%9%5&3&35(:'-/ US2010/ 046952 5.55 (s, 2H), 3.13 -2.92 (m 211), 1.73
(dd, J="1 211), 0.96 (t, J = 7.4 Hz, 3H). LC M5 [M+l] niz 284.1
Exafipl e V bﬁothSFenﬂathméhtﬁyf%é bw@élﬁ idverftidn- ﬂrbﬂ@éﬁﬂfe%ﬂ@ﬂhcﬂ@@ﬁ%ﬁ@)l&epzm c
aci d [Q%?]O%OSte : Into a 3Q00- 4-necked round-bottom fl ask was pl aced a
sol uti o T jgt Hythe dregimens op ksiney flisggsecode nAveher quixgligenteths lddnayrhseaselis0
equi v, t hane (1800 nm.) and pyridine (152 g, 1.92 nol,

3.16 ecsﬁl \% %‘?ﬁ%{xzﬁd%%?he addition 10 of 3-fluoropropane-1-sulfonyl

chl ori de (1@K)M&IIGA:IIOEIWIERAPY 06 equiv) dropwise with stirring at 8 C
After stirre&gover the resulting m xture was washed w th 2x400
nL of 5N HCL§nfCBR 5 n‘P (SIT“S bWﬁlélonThSéerswgaﬁ?ré, |t%15}@rlelaﬁ/a§n41 rhagnasgutically
anhydr QugpeHil 5

(75% of&mst hy?ﬁ@%%%@r%ﬁrﬁ%%%e 391? g&ﬂ llq)g%rggglr ogﬁ{l (L){ﬁgﬁmg@o% glzlatgc e&aegtsa

| avendder teitwerd Thel dothpotiadt efith8preferg dhwdntion carf beml;ddylh comblnatlon with one or

AT PPl R ARERER k3 B
stirr e@g@it e @edoﬂd%ﬂm@bﬁn@@f‘tﬁe f)Ha[mfﬁcéxtféal SRR RN AREGS ! RisHE HadRh

vacuum The residual solution was a gsted to pH 2-3 wth 6N HC1 "and
extr acﬁ)&fembkymagmm@@nmtw aelivitjds tadkt ennepounilof (cluﬂblvna‘momwhmhat theyyder motwer e

dr| d ul f oncent r.at ed, un 20 vacu

15 e R aP e g 3R, Sehidel s e PRGEh B B ITetIRY ifne oy RS ¢
aCI d a:effactl\&VEfldﬁr pLﬁ*p(bthﬁtén&é& i The ddtn dé M‘Edm@l‘é@@édj eﬂa@r kit QRitdrpr s,
111), 9,71 (s, , 7.56- 7.50 (m 111) , 111), 3.12-3.08 (m 11),
1.73: 1Pbmaﬁ?ut2?@11y0mmosatgor( 8% sepppptely cangy V(hen a@lm)lmswdrwepa@%y Ihlp Vhay ocaE
6- Chl or, r ORr 2].St e
RN e B R
benzyl tigreaniremneo®-in ket o- 2- f | uor obenzoate (200 g, 714 29 mmol, 1.00 equiv)

0 dichlar e (2000 nl). and triethylamne (216 g, 2.14 mol, 3.00
eqa v) foll &Agcgle %{eﬁaé)(eutlc agent' is a chemical co¥npound useful in the treatment of cancer,

regardless of mechanism of action. Chemotherapeutic agents include compounds used in

“targeted therapy” and conventional chemotherapy. A number of suitable chemotherapeutic
agents to be used as combination therapeutics are contemplated for use in the methods of the
present invention. The present invention contemplates, but is not limited to, administration of

25  numerous anticancer agents, such as: agents that induce apoptosis; polynucleotides (e.g.,
ribozymes); polypeptides (e.g., enzymes); drugs; biological mimetics; alkaloids; alkylating
agents; antitumor antibiotics; antimetabolites; hormones; platinum compounds; monoclonal
antibodies conjugated with anticancer drugs, toxins, and/or radionuclides; biological response
modifiers (e.g., interferons [e.g., IFN-a, etc.] and interleukins [e.g., IL-2, etc.], etc.); adoptive

30  immunotherapy agents; hematopoietic growth factors; agents that induce tumor cell
differentiation (e.g., all-trans-retinoic acid, etc.); gene therapy reagents; antisense therapy
reagents and nucleotides; tumor vaccines; inhibitors of angiogenesis, and the like.

Examples of chemotherapeutic agents include Erlotinib (TARCEVA®, Genentech/OSI
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WO 2011/ 025938PCT/ US2010/ 046952 addition of a solution of
3-fl uoropropane-1-sul fonyl chloride (227 g, 1.42 nol, 2.00 equiv) in
di chl or ormwOlan@26880 nl) dropwise with stirring at 8 C waenm@ﬂommwsﬁﬁter

300"t PR PR« BERECATIRE, ulenminh Bt  ligernac AP ER Al
?gfll%//gr g%mrggﬁghcu)"n suiifigibe (SUUERIRE ephifeaf, efetriyd ey (ﬁEM@GM@I ok r qm%ﬁﬁhbg

6- chi ormbeszlats (GEBEYECE S NQW@SNKHG&MZKO%)}ZSMI @lovaisy| @paquia}ths (Elowatin®.do) b

SR A oL R, i R R, o

sul 0 n)ﬂa))@ﬂilﬁb YT YKHRB®GE RS h20E0 @l 8o S8ih KliR4 1.ohdfamim! (SCH 66336 BotafeiDV)
in tetrahg rofuran (1800 ni) and KOH (2M 1680 nm.) was stirred at 50 C for

12 h. NARE:, nBangryt drivotoesn 16AMBTQIARRY Loaeenandt @efitimble (IRFSSAEN t o
t f
et onc. Aarefeal o1 AGEA R P2y SR IRGRE Rt Yyt tyilleoRand

resul t i@ﬁl‘@ﬁlAM@Oﬁyc\w@hesqﬂmﬁﬁdeedal\lwl houfitsh&tOs duchf aet hysulfag etidp@sulfdie and

conbi ned or&anlc | ayers were dried over anhydrous sodi um sul fate and
concentPiRaselian; fgisidines suehhas bengpdanag carbeugne guotpredppa, and uredopa; ethylenimines

0060 g, LASREBABE ) (R ANISHEE st i
PN iy e o o e
-(3 fl 38%%?1815% 1 i "Eb@ﬁﬁaawgaé DOEE seRon: topfiega: Zbg0sAE
3- neckegllyseind-®011065M (il hgknyag m&@@gn c§t‘21:1k'§1hOihdoglz@%h'ﬂygynthetlc analo(%s)

3- ani no- 2- chl or o- 6- f | uor obenzoat e (50 . equi v,
d| chl om@mmﬁn@s(@@mqmylyf otyiptopdpiciby 1t ami a:dypwphymme)t dpbsﬂayhambln@n@7ang

aadta STEREI B s iossy dpura018af S N Elelibrobie: ai Bl 02"

ol , l:ar@@dleq&ﬁ V,sp88ditatint dhibL&eH ofRtfaRe (RO HL)chiirARvhEEe Whiohaphbsiné,ng
at -15 C. After stirring overnight at roomtenperature, t he resul ting

sol uti @hlwf@%mén’hamlé@ WP B0 i ifesfanmdy,  mecihergthamite, 2 usghlopathasmingaaideand

5x500 ( rtin t.erial_., .The.organ a
contain ng }I’IYIEHﬁé ) @%‘tﬁ? an, O{%’- ﬁb? t(l)l?nd ghe%g rine, prednimustine, ?rofosfamﬁe, uracil

( 3- f | uansprdmitresirésnach do rhenzand, @hraszoi®iifyotemustine, lomustine, nimustine, and
2-§ | or 0-.6-fl uoro-3-(3-fl uoro-N(3-
f 1 68r opFEBRPL e @ﬁybtpﬁ% el ast Hﬁaﬁw@r@e ABldhiptcsaée- & colichaamicini eppeciplly

washed c%éh@ax%&%@%aﬁhaqfl ! gﬁ}aﬁmh@'a&ﬁl‘é‘i:i}] ¢ egéaéf}‘”(%&“(%h&ﬁd'lﬁﬁ“ B4 Bake @osh)

concentrated under vacuum IS res
2011/ 023933RE%); Usaehiiiod 68dading BAemicin usle bispkdsphenass, asuylel dsovlodiohatehiaah
was used in the next,ste round-bottom fl ask

wer e pCEREGIMGIS RS, VFD RSy e%?{}a@smlatﬁv@nf)ﬂw%aaétre&%gt chromoproteify ehedhie an
(250 ma)tiRBAC %hﬁﬂllldﬂhbfé@) Of 1 RAHABIIH M B, nﬁ}?%:n{je ? ]pr S)Q(%gﬂ?é blg’oﬁg) CiRgUl v,

98% in water (250 ni The resultlng sol on was or 1 In an
0i BS batcagtingmyeois, ed:atablmmo nwatrmmpmmrur ecaniindphalimat @rdmomybiaish, decmmeentcimt ed

d di | 20 d wa 5 nL of. et hyl
acet at SRpDicth, o8RGy Gt e ConeBite. 1 PR MRS Sapodpetiand ™
resul t intgplsslindtdoRBrub@ssn,ext é}%ﬁ&ﬁ@tﬂfohﬁb -a8<80biela, of 2 ]%}k}i/dhn%%&é%mﬂ_ he and

(0]

conbi ned organic | ayers were washed with 1x500 nL brine, dried over
anhydr deexydexeryhicil fepirebiging eé@wb@m, r Wpebicimd eyarsgHomyen, Thdomesng yachneas

washed

Toar s edtisaedt doogralhrifer AL BPustumysipo, 4vprygpy. geplgmycin. porfiomycin,

f | BOr opumpylicity! fqoalamydm) bﬁj’dbmb@mﬁ,Cl Sreptoniring | lst%pt(sibcﬁpl hﬂ)erdWR (é&@n%tz,
MeOH-d4) 8 7.63 (m. 1H), 9 (m 1H), 4.56 (m 1H) 444frg| 3.21 (m
2H) , ZZQTQStQUIj._,ZO(‘LPthlQH)nU Wgta]aﬁolztegwhps ng:_thpt@quWiy_l]i 5-fluorouracil (5-FU); fohc acid

analogs such as denopterin, methotrexate, pteropterin, trimetrexate; purine analogs such as

fludarabine, 6-mercaptopurine, thiamiprine, thioguanine; pyrimidine analogs such as ancitabine,
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15Exanple Y N-(3-Am no-2, 4-difluorophenyl)-3-fl uoropropane-1-sul fonam de

[ 0005] Into a 3000-nL 4-necked round-bottom flask were placed a sol ution of
2, 6- 20dinuorl(zl}2$363 fl uoropropyl sul fonam' do) benzoi ¢ aciPdT(UB2@09469479. 80
mrol , 1.00 : NN—dlrreth | .for de (11200, m.), . TEA 53 , 1.51
mol, 3 aé%f‘”é%‘ﬂ?’v a&ﬁ‘éf‘ A"*t Irg, qytar Ee’lg}adﬁmﬁﬂf“f idines ooxafliridine, THROCHAEAE | ng
sol uti AdxWASIng! | sddBskedt Guh fAY gah*ibtér@ﬁé OV@&nQMaﬂM@dﬂbgloﬁ&eOf epMBbRdnof, 364

m., 40.00 equi V). The resulting solutiol was stirred at in an oi |l bath
for 1. 3ndpitiafidnat @dtO\hctdmeSallLtwcﬂremﬂ@ sugnals eminogbttestimide, hmBgtang¢, tofostanhy folic
acetate...The co a v h 3x1 L of H2

i eq ot RIRORRONER o8 drinR o el GERNRP IS ke G Bpthol e

r es duecida SerdfpRlcile thnatAnd Béétﬂaﬁ%l?eblsﬁlﬁféﬁgn cahtehQe; WidfBfatiRY demecolcine;
acetate/petrol eum et her (1: 2) to afford 74.74 g (5899 of

N ( 3- arfiazénueng.- ¢lprmidingyheiptiniug.  dcetats; oph opeatkilane; setbglopidni eadlive aitktewn

o) a POy i Tmingho Tig AL, B3, plth o ERgalb A ol golaBiiogibli
(ES, rﬂnil)oguaﬁﬂle[ Mhl'tﬂ)xantl’vb@: ;2 0idyi @238 Hﬁfééﬂﬁa%o 19¢ritskoliin? Bhtchamle PpirkiubRik N

H2N 5 - Am no- 4-chl oro-2-f1 uorophenyl) 3
-f1 uor é%oasy&mm @qﬂwhﬂhmctj acidp 0de8imdmzide3 opoeabazingie ASKR r pelireprcplaridsm

flagk h . . .

2. FPuior BB Ut o) Spvlir FoRafy OBy bEvsne: v s AR
1 00 edenwazo@& %id; ntrNZ]Nudldj'EI bgﬂ"itnchﬂamtﬂahﬂﬁﬁm& nikich@thetehed et(kspbaaﬁlwéTQlM
g, 1.82 nol, 3.00 foll 10 tgii addj t|on of DPPA (250 g, .909. 09
mol , 19%B WEEFHn ?mllge‘\\ﬂp ﬁn@e lrl?) Agethan; yindegipey, daparbagingy %@%}SPP% at

5C forlm?obb@m{o@ h%la'i:ﬁﬁ’*cgggﬂromaﬁt & Weéfﬁgﬁgoéﬂ@é BTAL 99 Bldo Jmepﬁaﬁﬁyé ting

solution was stirred at Cin a for an additional cool’ed
and di [thivtedaviaxdidR 0D, TAXOIL & pbitaxh Bristadaviyars Sqyibb QMIMSHHUIC@MII AN.&1% 1000

f br ver .an sodi um sulfate a onc ntrat er
e LB X AR e A B elp o yonp s le SOmaA Gt e sl
ethyl aagieditsd pthErﬁia@@lﬁic@lt hedrtdeds, Vchh@nBdr ONAndi6), 91nﬁ4ﬁ%(03{fERE® édoxetaxel,
N- ( 3- am no4-chl oro-2-f1 uorophenyi) 3-fl uoropropane-1 -sul fonam de as a

whi t e SdionerPoalenevRore00ANBRY, @’wgs) shleyannibhugd; 7GBMZARP pemeitabines;, g7
br) "3 Woedindif: (rvcrine a0 i rfiqp shoseds et JaaCqgtped
Exanpl e&irfMastine; 4topdsie QVP-16); ifosfamide; mitoxantrone; vincristine; NAVELBINE®
20  (vinorelbine); novantrone; teniposide; edatrexate; daunomycin; aminopterin; capecitabine
(XELODA®), ibandronate; CPT-11; topoisomerase inhibitor RFS 2000;
difluoromethylornithine (DMFOQ); retinoids such as retinoic acid; and pharmaceutically
acceptable salts, acids and derivatives of any of the above.
Also included in the definition of "chemotherapeutic agent" are: (i) anti-hormonal agents
25  that act to regulate or inhibit hormone action on tumors such as anti-estrogens and selective
estrogen receptor modulators (SERMs), including, for example, tamoxifen (including
NOLVADEX®; tamoxifen citrate), raloxifene, droloxifene, 4-hydroxytamoxifen, trioxifene,
keoxifene, LY117018, onapristone, and FARESTON® (toremifine citrate); (ii) aromatase
inhibitors that inhibit the enzyme aromatase, which regulates estrogen production in the adrenal
30 glands, such as, for example, 4(5)-imidazoles, aminoglutethimide, MEGASE® (megestrol
acetate), AROMASIN® (exemestane; Pfizer), formestanie, fadrozole, RIVISOR® (vorozole),
FEMARA® (letrozole; Novartis), and ARIMIDEX® (anastrozole; AstraZeneca); (iii) anti-

androgens such as flutamide, nilutamide, bicalutamide, leuprolide, and goserelin; as well as
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N- ( 3- Am no- 2- chl or 0- 4-f | uor opheny1l) - 3-fl uor opr opane- 1-sul fonam de Into
three 1000-nL 3-necked round-bottom fl ask, purged and maintained with an
i nert 25 worosphese of nitrogen, was placed a sol uti on ®CT/US2010/046952

G e R e R e Rl R R S T T G
addi ti appidfkihddeeinhibiedit;nevif 1ddisensel oBBorRleotidesO OpRHttilxly OB¥e diiaem 2Ribw t h

stirring at 0-5 C. To this was added di phenyl pﬁosphorél azi de (200 g,
712. 73 expisssion ofgengg i vignalgvg paihwi iswlinited irs abarranh eel hprodifatatiorh ugheasy fari ng

sol uti j _f.or h. The react m xt ure. was, dil uted
oot Rt B bt Ridr Bla BRds. LAD sibopimd ich 88 YEOR Sttt iahbiiofd (el
bat i oveNGIQAYME®pPlaad HERROGLHrESIRE Iirﬁiib[t(ﬁs;agdii) Wakcines such as gene therapy
2011/ 025938PCT/ US2010/ 046952 concentrated under vacuum The resi dual

sol ut i ORHRSS &1 ¥ewglenALl-QYBE TR ® ob EBM GHN Ghaisd A RIPR; FROJGT AN B IL-
ayer e SHCLAMCRLES, RaAhe SRhCE BURATTIECARGR MBARELTRE fupHiTgE) 4R ©
vacuumangiogeniesigdne wach wpiewﬁﬁlzmiﬁbo (AVASTIE®, ngneinwc(l):l}m()ﬁl BIR3&OAKMTtthT@Rhy |
N (3 areliorsaRoap. el GheRya) S0P deeopi moatmesnimvieingei-
whijpe 510}lgﬂéhg}ﬂ%@%ﬁ%&ﬂgﬂy%éa_o%@%@ﬁimgﬁﬂf 69 844§ 1H, é}%ﬁ%@@ - lad2

(1H, d), 1H  d). s 62-4.59 ( 1H, 2750 - K47
(1H,  mytemgrolduus; GilBayRM/MEK/ERKIgathway, iaHibjiats; an (xii) phivBrag&Bically 2dcep@Bls

[ MtHr . 10Exanple, AB.Cl. ,0 N, S NCl N(3 -Amno

-2, 4- di'BH 8?155%41??{5@%%%qf&%af‘%gﬁg% - sul fonani de Step A To

3- am no- 2, 6-Adk¢ McideBENZRE GeRitifn 08."ORnththedSphitidTHENt" afe t%}agﬁbﬁéi LRfBYIRR
(200 M) at 0 C was added dropwi se triethylamne (29.8 nL, 214 mol)
f ol | owsHclbyas3-algtuzimeb offappaik), bevasiduimahy [(AVABIING: (Gdentech); ¢Feximmdl ) .

Thecre i Xt was_ stirred a 6 hours and then , ceale

oo ¢ CERBPRURIES! HAGPRD: rriiimth, SRR o ARE e ) (BRALKENG,
wer e sdpacabeBicgedl the)aopeautmbhBy EOMKRE ARGRACDE], t Feent¥dh)N trastuzumab

di chl or onet hane. The organic | ayers were conbined, dried with sodium

sul f at éHERGEFIN®, Siegentesio ctesitunenal Baxxan §-orirkg, a1s: the aaidbeslyl drygsonihgsol ved
in tet (rggﬁy&hg{agrogg Q4 (MJ%L@@QRQ}@/I\%&C OH (49 nlL) was added dropw se at
np ctron m xtur

room -t erature. e rea iS heated at 50 C. Volatiles were
renoved i n \thoumizedmbriokbnakeatibbdies witktthdrepan@s patintalf 4s@tlembthBrapewiedpenat ed

HCl at .0 Cto pH 1. The aquequs phase was then extracted twi ce w th ethyl
ac 0o & C?Wiﬂ’@ﬁa%ﬁv@ F\?fygﬁg pabiETE Sphe deventipn declusle’ pleBERR ARCHFEMmab,
filterge130fha609a60kaa! §Fnihduz ﬁﬁUO'beJ&gz_%%ﬁgeoi%tﬁ’ﬂHﬁb Wastahyhd f LadAhab! ash

p
chromat ography to afford 2, 6-di chl oro-
25f | uommptanpye¢,s weddizamiabo ) deetnlinincaba cpegol, 6 cidfgsituddi®b, StdtypzuBabTodaligahai,i on

f 2,6-dichloro-3-(3-f | f i dp) b i id (6,7 g, 20.0
(r)rrml) ieﬁ"ﬂ%uﬂl% 1 c?i%{ H{agg%ﬁ?f 5565&236& g 7efeﬂf95§ﬁ4' gf(’?‘g‘;.hflﬂl(ﬂﬂh’, Stz Tiap) ),
fol I owedodini6inp NasML NS PERBMGIRE ! USliffAméB, ThbendhmabMBnkzdtab! 08Fuzumab,

t enper at ur e. Tﬁe reaction mxture was stirred at roomtenperafure for 1
hod?, tepAlizimEn anétayizPmalpurmotoViramabac hitelizumab, umémemiguBab,s ulrdejaenal,y
added %} Wzﬁx%ab\’ic?c an addi ti onl.fun el , Pv.er m nutles in a round-bottom
flask CORFRFRIAY 19F U8 Rne OPU-YMaP: o PRIVIARRD: 1PAsSPIimay  eghyifizumaly s o
The r epedtuaimaly pertWArB4bl IR 2BARMBC LAlS2845Y, OABBDANSL! HésEidizAabNi&lizumab,
tenperature for 16 hours. The reaction m xture was concentrated in vacuo to

hal f i fSYVigrmak Ervglizuneab, dupliguatrbwistiiotazuad, siplizamaba sentazusagh, rtagagzumab
sol uti I—t%g% i [,C r r at an h ueoQus
| ayer %rsagétf%}!?ac S u%%t ? aiv?\ng’?ﬁébét e?%%‘%%%%gt %Cﬁ%ﬁglag’r Stg%%hé“‘ﬁ%@e?@@%‘%% ’
cofbi nadotwninal celindievkid itwotssudubhabeumbvikieste drtaxguanbcaidt vidgtiggnat) vacuo.
Th d

e crudae EXAMPLES

In order to illustrate the invention, the following Examples are included. However, it is

to be understood that these Examples do not limit the invention and are only meant to suggest a
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5 product was purified by flash chromatography to afford
N- ( 3-am no- 2, 4-di chl or opheny1) - 3- fl uoropropane-1 -sul fonam de (3.06 g,
50% . 1HWORo(4Q83kHz, DMSO) 6 9.45 (s, 1H), 7.23 (d, JeC®UB20p/04ab5h, 6. 70

(d, J= . 5.61. . 2H), 4. 59 J=58 Hz, 1 48 (t, J= 5.8
(0 3R pAnd 0 oY i g e e
[ Mr1] . rédEoaspleriBed s ?be re%dﬂFl:i?thbt\ed {3 -phEpai® a Aruiieiel Yof RIRRYdohiPoRRIA BE the
-sulfonamde Step A: To 4-nethyl-3-nitroaniline (1.0 g, 6.57 mmol) in DCM
(30 niL)nygntigncangdtenative methody Oy grapamerthe capp@ingsef this ykntimeate dgemed to
propangs.l i 1.8 . | Ut i was war med
to anbi%g n‘?l%lyléfrtr%?rég %&etﬂgsﬁg\eesnt&%?'rg anjp e’?}%e% m"' yg%'?'g elr}(l)?%%n\l/evéisco |Hoﬂ?éegg

wi t b acqweardmghiocthe hioweatien kGOberdyccemtliligxisiehed byirhbdiftAdas @BpatedtOonthdse The
or gani Ci' re dried over sodiumsulfate, filtered and concentrated under

r educed B]\gggg iheeatt. §-&¢ lp}b@]aprp\pre&telmqutu{g interfering groups, by utilizing other suitable

-nitro H@%&K{I\szkin?ﬁlﬂﬁ QRY 418 HIhELY His@ %@%&ﬁbg& Ll OF gg ?ﬁ%kgrfng o tifle odfR9@ns &°

Step B: -nmet hyl - 3-ni t ropheny propy ropane-

1- sul f oerotiod @ofditidnyy, ABetativiady,)other réactionéHisMeSdd Kefbinndr)knoms iadble drt 2vil B8aOH
(16 nm., 33 mrgl%] The spgj]ﬁu%.hon was warnmed to 50 C for 3, hours. The cool ed
sol ut i JRCARAEH ahbBaving grligabiliydior PraarRsrBFeosmoBndsHdhe HEeREnt due was

di ligt ed wi t hnaHe EQEMPRATRBIAIIHUAN, Heds Qeide RIS Feétaﬂﬁ%gsi; ' ? c (3
x 40 nLrg)@jthThe conbi ngd or ga{ni cs were wgshedewi teh aq&eous bi arr oltr?gtagé éx

50 25 in Hegreelr Cedsiupy Reagamth wenespuirétaser frbinl commmelciah seppdiersceich maiSégmainder
reduce .8SS o affo N-(4-nmethyl-3-nitr nyl opane- 1-sul f onam de
(176 o MBAER RIE ARl 0 TR B0 lRs 8 b BASH piBisaiel i esheiige
(1.6 g,indicdk&d.mmol) in EtOH (30 nL) was added 10% Pd/C (1.32 g, 1.24 mol).

The suspension was stirred under a balloon of hydrogen at anbient
t enper at ur e ¥h§rreacsions sat Jortirheloviiwprsriione igengrally ihdesaanbsiivd 8Gsewrdaritrogened

£ 00 TR LTI RO LD Gy i
1H), 6.M38ky Were tYcADLAMEPHARGHEDEr W5 16 B4 GPodustionl b substrités sndeagdits 2

2.13 (s, .3H), 1.75-1.90 (m_ 2H), 0.98-1.04 (m 3H). LGNS mz 229.1 [ M1].
Exanpl §YAggee Glgsswarg pampven deed and(er hept dried or ophenyl ) pr opane- 1 - sul f onani de

Step A To bR @icindt (WP 9 7 ;3'1'88 i PCQ(II .at 0

C was added[bt riet h@fcglrhﬂr)\%&w Ifghﬂﬁt{oégwgs r@'ﬁ%? ?)na% pr g%)askgt-e - u%‘fﬁo%é);'}n)er'

chl or i dbotage 3B )rhavidgl aSsitivmlgyl cdlbmnsal vh i20rilivaSepBikresrttidpea(iWaer) or on a
hour before dilution 10 with aqueous

t d stirred for, . :
bie_ ?L?ﬁ%@n% gﬁ(ﬁo ﬁ%@ﬁ%ﬁh@%@e&l%ww Hsipg opePagkedysiligy gal partpdecsy gdhNedRver e
dried Qu&iraSw&t: ¥8ac?atd & & Brivkdr iV RA40@NAIE B Q‘?\Eﬁeg ahae mﬂl—g §ﬁd§ﬁg &% arian

pressure to afford N-(4- chloro-3-nitrophenye-N(propy n ropane-
1- sul f A8 MNIde NMR 4pegirot®®¥) , whi ch was used without further purification.

Step B To MihfROLRE: Tell S8RFIY B, (RS0 LD BIBBIE: dctone-t

or CD3;CN solutions (reported in ppm), using tetramethylsilane (0.00 ppm) or residual solvent

25  (CDCls: 7.25 ppm; CD30D: 3.31 ppm; D,0: 4.79 ppm; d-DMSO: 2.50 ppm; acetone-dg: 2.05

ppm; CD3CN: 1.94 ppm) as the reference standard. When peak multiplicities are reported, the

following abbreviations are used: s (singlet), d (doublet), t (triplet), q (quartet), gn (quintuplet),

sx (sextuplet), m (multiplet), br (broadened), dd (doublet of doublets), dt (doublet of triplets).
Coupling constants, when given, are reported in Hertz (Hz).

30 Biological Example A
B-Raf ICsy Assay Protocol

Activity of human recombinant B-Raf protein may be assessed in vitro by assay of the

incorporation of radio labeled phosphate to recombinant MAP kinase (MEK), a known
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15 6.6 mmol ) in 4:1 THF: MeOH (75 nL) was added 2 M NaOH (16 ni, 33 mol).
The solution was warned to 50 C for 3 hours. The cool ed sol uti on was
concent r avedoundse3sr educed pressure, and the resi due wagcuiusaties46ast h

aqueou u | r@c t 0

The co?%?%fg%%gzr @gﬁ%l%a?% K acf{gp gl_c)or@n%h ed [\j/\ngt %@é@gggggbl ?;r\&én;bé %i(zgk X 50
m.), tHemaldicadlg aotey hviteh feBdmbinhitEe Raf plotedi &chbtanel BOpaaTdatian EmTd esect
reduced pressure to 20afford N- (4-chl oro-3 -nitrophenyl) propane-1

-sul f orf& H)éec(cqfl withya hgwap B-Raf recondpippnt bacutgvirus expression vector.

N o1 OO Ol SR 5 A Wy 09 B 0"

sus ﬁenanmﬁpcyhaﬁorv\@ﬁ*ﬂa&ﬁl) Ineledphdsphdto froth HOEPIATH henFsBAlredided wﬁlultyper BEEK.
through G-/ F paper. The filtrate was concentrated under reduced pressure to

af f or d e H-uhidseayamerinss spramgd) mdaNe Piresp BHs 12t dAEMIK QLo 10 My Mgfdloy

%%n "y 5948t oung N il B ATE) 060 =Bl F%%d‘s
3H) . LOMBK: andl 2002 N 6DOEMull}lengih B-RGY. 2%%@3&&%&&&&@@0%%% @@mndre AE
0- 2- chl orophenyl ) propane-1 -sul fonam de Ste

o Ol o365 DI (CGRE ok Sh the fika famd ESR AV ERcupisreacatdopeete)
(0186 E?n stag U6 ﬁnp;}») %Léggégﬁ/{vﬁ]q 1, é@cﬁ gg? (ﬁrﬁ% pRtRdad L gisay

Triethylamne (0.8723 oy pt opane-
- sul f orwds igitibtedibgeth¢ 8ddiGd7 ofil( ub. cﬁ"ﬂ@pMﬁlT)P afdlloming ﬂ&aﬁﬂ mamntevasusdtiony Ehrd at

) and ERe M SO by At OOl € S5 AL Al Beieathsduerd 2o,

and cong@pt §iRk&dickq BiMfe, and the product was captured on a Perkin-Elmer GF/B filter plate
N- (2-chl oro-3-ni tropheny 1) - N- (propyl sul f onyl ) propane- 1-sul fonam de as an

100i | WEingH thegmhdllrfé@wwen mftdresecalogt the betpom of the pI&eebS BL dfRig-Safd Ur o- 3

s SRERA A0 ReP B SHhI SR BRRRR o NI B s SRR ® A8,

mrml) \m@t@\d@@@bdaamdcbbﬁeamtbmumsxst@aa@mgf or flve mnutes at room
tenperature. The reaction was quenched with IN HC1 (5 nlL) and the

vol atil es wahe ¢osmouads 19§ Ewrmkgs 191 esnsh @341 ware ES‘@Acln(iil@ ¢h9)fev9§§a}’a(f@éd
and the t tgr th 2S
and concehggﬁaq o) Et%lﬁ{éﬂ 'ngi %‘{ oibS)ﬁ%l?t%r B eﬁjﬁ) pr?éo;f)oglﬁgﬁg allliar‘?a%de

as an désk thani IcjiMwas used directly in the next st ep. Step C
nltrophenyl propane-1-sul f onam de (0.580 g, 2.08 muol) was

hl -
0 ol ved | ha-comRORIS i BRI h) 5 4Pty 5 (10 2607 BOvTreniob el Mo
foI I O‘N‘%E’sa@én@f(?cﬁ’ld‘%@hﬁ%eyu%dsl@sgrﬁgk!&tthﬁfld\cy’fﬁ\ql (5 nmg) and the reaction was

heated to” 80C for 3 reacti on was cooled to roomtenperature,
filtered through celite, conceBivhiikd] Edampl Abd i n Et OAc, washed with

wat er, dried over Na2SO4 trated, P rlflcatlon by silica gel

chr omat ogr aphy (10%t o 90 g{lﬁm S]b%yéoryijatlon ssay

N- ( 3- ani no- ZniGkikioh QRNASH | DIPK PP 9.
NVR (400 Mz, DVBO-d6) 9. 06 (b?ﬁg’sﬂh O@H{ﬁggg@éféﬁegﬁ fed Hé?thelf‘)ﬁéwmgghe“{é\% (m

2 H)ZS 5 caliaﬂmohfpmtlonas@& ShEh cptnprises) 1pc1]baﬁmg ]:elPs?w(thra camp))uncnoiglaommla%fo@t

30N— ( 3 %qlfﬁflﬁb'rl%#g@-]%?eéﬁ?rg Qﬁ:{% Flggﬁx @?}ﬁg&c@ﬁ 7@ n%ahzmg to total ERK

2011/ 03@3&8PCT/ US2010/ 046952 A sol ution of

N- ( 3- Ami no- 2-chl oro- 4-f| uorophenyl ) propane-|-sul fonam de (668 ng, 2.5
nmmol ) di ssoMaerialy ape Metheds: ( MdmetdM e Sp’&@'selibtetuhﬁdoﬁgm 470§ apdegrown in

hydr og t 0 ressure

Soi ventRl o suReRen @Ryl | PR T RRBS TG, ot ST P R8Pl Bl

pr 39ane4J006 weflowalri id. alIbHreB"\fB dtfaop fdMHZé 20MRRr8) 37°C, 5% CO,. The media was
removed, and DMSO-diluted compounds were added in RPMI-1640 at a final concentration of

1% DMSO. The cells were incubated with the compounds for 1 hour at 37°C, 5% CO,. The

cells were washed with PBS and fixed in 3.7% formaldehyde in PBS for 15 minutes. This was
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56 9.37 (s, 1H), 6.89 (dd, J= 11.2, 8.7, 1H), 6.67 (dd, J= 8.1, 2.6, 1H),
6.49 - 6.24 (m 111), 5.19 (s, 2H), 3.09 -2.86 (m 2H), 1.67 (dg, J= 15.0,
7.5, 211)woooﬂa)zsqss J =7.4, 3H. LGM [M1] nfz 233. 1PCEABQOOIAR

10N- ( 3- h | f ) o ' f

N (2 AdoTRRE B aanaRy PRSI RSEREd e RatinGs dnsanc D93 M oy o
di ssol uabhuted. EBaR2E Wadl HPBYBS s PaPReh2bIh&t BBl ia-GaRsyMdEIaae pater  at
RT and anbi ent pressure at 1 nL/mnute flow rate. Solvent was renoved to

obt ai n @5LORy Riewignees) NpB 1 diviuno-Antibbdies tppbesphyryiateh BRE (1:4Q1), fGahlahigdelingl H

NMVR (5 0 2 7 1 8 (td, J=
8.1, (19% Wg‘z"fﬁ’%\% s “%éo‘%bE?K elk%ﬂf))’ %a‘%taﬁ"% ?“’t loﬁyé‘%c %dp‘ﬁﬁé %467%%6 7
211), I1added to the GOl 4nd 1B&ibhted0169ﬁ) hdurs d4°C 4Af€éﬂ-ikl)1$h1h-§wﬁwf5 HB®0.D 599 Bwebn30,1.
Exanple AH N-(3-Am no-2,4,5-trifl uorophenyl) propane-| -sul fonam de

202, 4, ghepglis WP étsehated @ith fhomssentiyelabaad gic arrs agghodias|(J : LR sent sairakdit | n
t hyl 2
naded. A SPsRE0RR Skl and TR y BSARY hCH A Pty ik, DpfiSullBlohetfs

ul, 6. 88r mmohdditiasl] dohdied Gebp-wérs ethemroasped andyariahged ohelictescbadehawdsth

renoved an t e mxture was stirred_ at  anbi ent te erature overnight. The
sol ventWEEn v‘gbngungﬁ 5@15%65(% plrasd ulwaging ¢ eé‘?u&%I %p&ju&losﬁlﬁnﬁﬁ) ed

Vi 8025 pHo J t tat e/ hexane to afford
N (3-am nglsw?&?E???%ﬁﬁ%ﬁ%%@ﬁ?%%?%%goﬁg- -su%ﬁ%nam de (1847 ng, 83.6%.

1H NMR (400 MHz, DMBO d6) 6 9. SBiolagical Ekample A2 (dt, J= 11.8, 7.5 Hz, 111),

5.75 (s, 2H), 3.10 - 2.91 (
2011/ 025938PCT/ US2010/ 046QS%E@E%GIOW\%%W&“?PD(LO@96 (t, J= 7.4 Hz, 311).

LG MS [ Mrl] Fenfal2R@elnicEXan® hﬁpl&t‘lted su@ﬂtaﬁ%t(s%/ on the right flank w1th approx1mate1y
- Ami no- 2- cyano- 4-f | uor oph pd%l()ésr opane-1 -sul fonam de ep A To
|

2, 3, 6- t3% &kl 9oL ébe seldmint Y0 OFgye ta 3evRnrdayh )\at¢mt15nm weseopleaqmcrd)and/my:e

added e nlum droxide (5, 16 esolutl
PR L 8 R S G MR
concentloatsaa’ GE}dmiﬂiI@ 3 asd gls: evenadlhgowaariﬁcxobePEGaOO/IﬁMaham Baddre ldosihpeanidt OAC
was washed with brine, dried over S, filtered, and l1l0Oevaporated to

yi el d 2dgpnigigred BO gt ¢ Weblmmfn% aWi/leg. iDasingiwagvahiclq aloge wnroiays 82,4004 & anyd,

\?/;te gr Bba}ﬁlp?:%o ?@ﬁﬁ?%l rh%.ﬁ g Sl o?/é %’ ?%’ %gr%?\ong%i%%%h uﬁ#% %%J%SSB

g, 14. Gnasamje)i us;@agteeesct@as: @Mpémtdnodaycf:aﬁmbr ol ériwab ualeuldtekiuisﬁ@ tihve tfbrnfularl
Dﬁg |d|? Iutl% and was stirred an additional 30 m nutes at
entVol WA B (Wt lgngtird The sesufty Are e WA iy Eie- 4 aadhgchable RAow. ani no- 15

3, 6-di ffl UOI‘ObenZOI’lI[I‘II 49 nn it VB @90}, '
resul tijng m xture was heat edﬂM@ol&@ Ug%né]ours t hen 12E)u foélﬂ%g hqur s.

The redcti ofomprtnd e was di L(henF)vmth O 5 M Na@hf)and wgshed v@n’iﬂf)Z por t|i ons
Et OAc. |The aqueous | ayer was gl fied with 12M HC1 to |pH 4 3\176 xtractjed
twice vith EtOAc. The drgani cPMaYer was washed®Wth 3 ti rres th2bri ne,

dried dver Myghitle 11T ered, grgogvaporated tqgpiel d 0. rude
product._was 20 puerifi ed by chronatography on a 50 g Bi otaqe Skazggcol unm
with 1:1 heEaamplEBOAC to af f d9@.33 151 33 118.41

N_(3_ arf-no rane—4 ver-opheny \nrnn ne-1-suyl-fonam-de (O 33 o 1 28 mmol ,
19. 8% Vi el Xaniﬁf??{fva 100 ME0EBCI3) § 7. 12-17688 (m 111). 618616, 04 (m
1H), 6.50 (br s, 1171), 4bt5(0rs AH), dlldlS(m 11y, laSlgﬁm
2H), 1.06 (t, 311). mz 256.1 (LC/ M5 negative ionization) [M1]. 25
Biological Example A3
Tumor Growth Inhibition (LOX)
25 Female nude mice were implanted subcutaneously on the right flank with approximately

3.5 x 10° LOX cells in 100 pL PBS. Five to seven days later, tumors were measured and mice

were randomized into groups of six with average tumor volume in each group of approximately
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Exanpl e AJ CN
N- ( 3- Am no- 4- chl or o- 2- cyanophenyl ) pr opane- 1-sul fonam de Step A To
3- chl or o-wp@ediREWer obenzonitrile (2.00 g, 11 5 mol) i RCH/USR0BEPSDPanOl

WO 201 2593_:,8PCT/ Us2Q10/ 04695 roxide (4.67
T 2o DR Ehmbic: af opecisdlyracin fo e Al LoV taran Y UG ) o
A er 2SI GERSHAR 8 T, YGORRENHAL sgn@r(sq 08129 6 ang

partitioned between Et 0Ac and watef. Thé Et 0Ac was washed with brine, dried
over h/@@m,plef 2B t@rfemg/]@]@nedaypo]r al, e}j and éyuéllu(hal weights and tumor volumes were

2-am no chI oro-6-fl uor ob nzoni t 82. 9%, yi el d).
& o Bitacatigy S 1k SR ARG e e o7 i Vol W TR i R
wat 8r Baldingo olvidag X‘%?lgﬁﬁ@eqfh§fe@t{\ﬂts\’arb@hdi%fﬂlqgsz afRDie Sk bennk}ydrl de (0.252
g, 6.30mul). The mxture was stirred an additional 30 minutes at anbhient

tenperature, then heated TumerVaum40 G Thened Xelume was cboherdVelsmeoom
t enperature and 2 m no- 3- chl or 05 6-f | uar obenzonisrile (j0.50 lﬁ 2.93
nmol ) was a e resulti ')xture was hedted in a |seal eg(hm1 | at 120 C
over ni ght . The reacti on m xtupgy yas diljuted wkp30. 5 M|NaCH apgy ashed
twice wth Ft0Ac_ _The aqueous layer wag acidified withl]12 MHCI to pH 5 and
extractled wi Vﬁhlzleporti ons of 220GAc. The conbiﬁécﬁlEt OAc |extr acT4-2were wgshed
tw ce wirthhrin rieg—overySo4—Fttered; evapqgrated-t fford

0. 659 of cr%}c%n Te%duct whi ct%%\%égﬂchr onmat ogr a?éﬁegé on a |50g Bilg‘tj‘a%e 15 SNAP
colum wth DCMto vyi el d N (3- am no- 4- chl or o- 2- cyanophenyl ) propane- 1

-sul fonam de (0.29 g, 1.06 mol, 36.1%yield). 1HNVR (400 MHz, CDCl13) 8
7.40 (d, 1H), 6.97 (d, 1H), 6.62 (bExamplke} 4.90 (br s, 2H), 3.13-3.17 (m
2H), 1.85-1.94 (m 2H), 1.06 (t, mz 272.1 (LC/ M5 negative ionization)

[M1]. 20Exanple AK HZN 0 N 0 CN O o
N- (3- Am no- 2- cyanophenyl ) pr opanee na\s‘r de To propane-1 -sul fonam de
(0.950 g, 7.71 mol) in 7 nL N netlhyl yr_ll?‘ol ne ("NMP") in a vial was

added 60% sodi um hydride (0.194 g,©8. mol ) ¥ After gas evolution ceased,
the 25 m xture was stirred 30 mnutes at 40 C, then

2-am no- 6-fl uorobenzonitrile (0.500 g, 3.6Y mml) was added and the seal ed
vial was heated at 120 C overnight, then 150 C overnight, then for 3 days
at 150 C. The r PRty O[6-dilubierB(MASropAktlifdryOpeshyetfvrenide)denidabir OH and

Et OAc The aqueous Ia er was acidified to pH5 wth concentrated HC1 and

extPacted wiX%p & 0Ac! Lrfleskeyenehasged with Ml%ﬁé@lmpbwvw asid (h%hepdide,
dri ed Aifib1) MaPPforh '(H(F{nﬁdO SMBd TheARk %a?%l&c%d in a cold water bath, and an addition

funnel charged with a 2M solution of trimethylsilyl ("TMS") diazomethane in hexanes (209 mL,

419 mmol) was attached to the flask. The TMS diazomethane solution was added slowly to the

reaction flask over the course of 2 hours. A large excess of reagent was required in order for the

15  reaction to reach completion as determined by the ceased evolution of N, upon further addition

of reagent. The volatiles were removed in vacuo to afford crude methyl 2,6-difluoro-3-
nitrobenzoate as a solid (18.2 g). The material was taken directly to Step B.

Step B: 10% (wt.) Pd on activated carbon (4.46 g, 4.19 mmol) was added to a 1 L flask

charged with methyl 2,6-difluoro-3-nitrobenzoate (18.2 g, 83.8 mmol) under a nitrogen

20  atmosphere. To the flask was added EtOH (350 mL, 0.25 M), and H, gas was passed through

the mixture for 15 minutes. The reaction mixture was stirred under two H, balloons overnight.

The balloons were recharged with H, gas and the mixture was stirred an additional 4 hours.

Upon consumption of the starting material and intermediate hydroxylamine as determined by

TLC, N, gas was flushed through the reaction mixture. The mixture was then filtered through
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30 yield 0.73 g. The material was dissolved in ether and washed with 3
portions water to renove NWP, dried over MgSO4, filtered, and evaporated to
yi el d N (Woaniwmas®d3scyanophenyl ) propane- WD 2011/ 025938PCT/USSR0NH@I98216952

1-sul f i "y 0. j : 0 8
720 (IRt Ary PRt 5yl FHS WG welllphied (G ekt &
2H), 3.3t@ndoif6-(ifluc2dbiehzoate &banloiBBl I 68 gRHhe thatefal(was t3leh) diredtly 0ABBthd néxtC/ M5
negative ionization) [M1l]. 5 Exanple AL

N ( 3- AtRo- 2, 4- di f | uor ophenyl ) benzenesul fonam de Step A: Mt hyl
3-am no- 2, 6-qji 10 AOY . i i

(305 L) andoht Coat SREAZESfon ihfbrite, @3 48 mPTON R TARETINE dfeddo 20
andSberszhtios wif fretipll 3edvhiopi2te difthofdentoatel@d 566 gn8d17) mmbheanderiethilamimi B0

was stirre anbi ent rature f 4 hours and then diJuted with .
addi t i aﬁ% Sieh i) iR SHEE TR ke @-é%z&aﬁmmdpmi $heoq! 19gter biib g‘?hjaﬁ?ﬁ%tloahase
vas dringetRy Rlas MR Fbr aduf ANeBRL EADEAnO Wa8M (§60 AR RVAL a?d&f and the or ardlézz

di fl uoro-3-(N-( phegill sul f onyl ) phenyl sul f onam do) benzoate (2.848 g,
mol ) . 1ayee wes sensrared, rveashed with weatert(h &3 00mmbiand btiye (i0830ll)y dtbnidnic @NS,Y0).4: 1

THF: Me i an reated.wi.th 2.0 M KOH (15. 2 30.46 Mol ). The

react i gﬁlte{rn%%xatnﬁi rl\ép n%grage[dﬁp FBS ﬂatf@ncﬁ?‘gerﬁmfi'é g 18‘%8 Fogl%wgpat)?ﬁ@p o

or gani ehalgveitli 198Scthginiéete HEIONCr ERIGRH The SHMied faetidneyad ¥8Rkied Rethdue

acidified to pH 3 u&&g%.ﬁ% M HC1. Extraction with Et0Ac (2x) was fol |l owed
y

by washeryes He afbudim ahflaorexd-t€prepyliswl fonyhiprpylseifpnantide)benzsdte py educt

was t hem; t Iyt rb Wi 2 T
orbi o o PREGTPILIr S LKA GO M e Teih o o O
extract7ei (m,t1H)Es . OACs, BBR) 3.688 & 9qaiTRiN 353 gahE 261 2. 021 SowRT, aHWak hed, yu=t h
wat er (7222% gqn}& % ne &1x) and then dried over Na2504 and concentrated to
af f or d /7 B2ty v ABCEpe 1SR mdPdo) benzoic acid (1.53 g, 4.884 mol ,
80137%yield). LOM: mz 312.0 [Mﬂamﬁﬁ% ep B:

2,6-Di fl uoro-3-(phenyl sul fonam do) benzotc acid (1.53 g, 4.884 nmol) was

di ssolved in 25 nL DVF (25 nlL) arf ated sequentially with triethylam ne
(1.99 nL, 14.65 mol) and then dip pfosbhoryl azide (1.633 nL, 7.326
mol ). The reaction m xture walOs iR e ~arbient tenperature for 1 hour
and then treated with 10 nL wateryand hdadted to 80C for 16 hours. The
reaction mxture was cooled to ar%i ent tenperature and diluted with water.
30 Extraction with Et0Ax. Rd J . i:qed organi c phases
with water (4x) and br?(r:Fe xrg@ [9nhidh nEC%TJQélaver Na2SO4 and
concent r at i @nlNreeousea@Edoprteaglis@ mL, WS0 2firhd!l) 02E9RIBRCTd WS3Mioh OF GaHizy]

Purification by.flash hy. el utj it h di f 10-70%
eronc Prr-HEReee P Opas R SR osamida g e & bk cRel) fonki de
(508. 9 THE/MEOTERSUTRL, 0.§§I)5&h%r¥ic@ilo§4}2mixﬁ1g WBs stllﬁfre’d é’t%,%%ﬂa teMbdhture B¥@fRhe AM

H2N N (3 - Am no-2, 4-di fl uorophenyl ) furan-2-sul fonam de
The majority of the organic solvents were removed in vacuo (water bath temperature 35°C). 1IN

HCI (150 mL) was slowly added to the mixture, and the resulting solid was filtered and rinsed
with water (4 X 50 mL). The material was washed with Et,0 (4 X 15 mL) to give 2,6-difluoro-
3-(propylsulfonamido)benzoic acid as a solid (10.7 g, 77% yield). 'H NMR (400 MHz, ds-

25 DMSO) 4 9.74 (s, 1H), 7.57-7.50 (m, 1H), 7.23-7.17 (m, 1H), 3.11-3.06 (m, 2H), 1.79-1.69 (m,
2H), 0.98 (t, J = 7.4 Hz, 3H). m/z (APClI-neg) M-1 = 278.0.

30
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Step A© Methyl 3-am no-2,6-difluorobenzoate (652.8 ny, 3.488 mmol) was
dissolved in 17.4 nL DCM (0.2 M and treated sequentially with

triethyl avore11(aesed8 nl, 10.46 nmol) and 10 furan-2-sul f eaylusedoondsde (1. 162
g, 6.976 mmol ). The reaction rrixtur irred at anbient tenperature for
16 hours and then diluted with addi %PHB\ ’%CM and washed with water (2x)

and brine (1x). The organi c phase dri ed over Na2504 and concentrated to
provi de nethyl 2, 6-

di f | uor o- 3- (N—(furan 2-yl sul f orly® ulfonam do) benzoate (1.561 g,
3.489 mmol ). The crude materi al ér_gma iately dissolved in 17.5 nL
4.1 THF: MeOH (0.2 M and treated 5vm KOH (8.7 nL, 17.45 mol).

The reaction mxture was stirred at arrble terrperature for 2 hours. The

organi ¢ solvent was renoved under reduced ressure and the aqueous residue
acidified to pH 3 usr ng 1.0 M HC1. Extraction vvrth Et OAc (2x) was followed
by washing the cé#bPHBOrG3gArpropyisubfarylipropylsulionpmidojboazoicpgid cr ude product

was then ext S sa (

conbi ned aq&%@gﬂla%ﬁo@lt ?}gg{lﬁ)é)%b%er?%l“ "acl X rrra‘telaﬁt J\% usi %Q%t;b[gel\i}lfl—?a
and5 ex tandnd-2 6- &nﬂndsroEérﬁAm 42k ) 0. 57Bﬂg, Eemmnﬁe@l) ahgﬂmlamlﬁcxtzm ﬁluvaneémbh)d

w th wat Cff éx brine ( 1xé and then dried over Na2504 and concentrated
to aff &Pg 20@17 |%r%21§D cPEd e 9°Guilhe reagtion beHEoves Algwed(ta 7 tegoom 5ee
mol , 300 i M el t

2, 6- d| ?ﬁ%}gﬁ% (%ﬁrsgﬁjcgjfgﬁ 1f g{(r)rgrm bgll[’IIZOI cwaag i tga‘t ? amtmnﬁ% beiweéagGSatumr ) was
25 di sHED (100 BNE) andstliy] atotate itb mru);aff bel ageguehyeawhsywashed withi et peetatene
(0.637 d .t hen di hosp azi de 2. 350
oty | Gt B esiied et oSt AL RIS S bt e bt aeathie iy SiiSor
andot hegyet Hagkaehotdd Wit et'Fﬂyl Y&tRE (22080 haat S the 8AGinkQkthd P atoME Sxtraitewere

reaction mxture was cool ed to anbient tenperature and diluted with water.

Ext r actdried (@verhNEtII o, ﬁzw)edm mhntrrgubf Thee rqsohhlgn@dldgrg»m trltpratﬁ;desmhn th

wat er (4x) and Na2SO4. .a

concengh r a%n B atﬁ’%rgbf égm}& éﬁﬁ@’é‘tﬂy u?fgﬁﬁr)qr?é@gt%ﬁgﬁ 1&0 qeﬁé(ﬂc 8ﬁlrdoar§*e?t B4 aphy
el utingo.pi8 b, P9 rvaslde M NV (FROVMEE DATSOLKRHF0-MEX (m, 1H), 7.39-7.34 (m, 1H),
2011/ 025938PCT/ US2010/ 046952 afforded N-(3

- ani no37343-8% (P dH ph&y 7@y 4hD21.841(t riadisddz(aBR . B/2nghP @ -1585 MrdfP:Pr85. 52
% ykel Z LOMS: mlz 273.1 [M1]. Exanple AN 50 N-(3

-Am no- fll uor o- 2- net hoxyphenyl) - N- (4- met hoxybenzyl ) propane-1 - sul fonam de
Step A- A 250 nlL round bottom flask was charged with nethyl 2,6-difluoro-3-
nitrobenzoate (10.03 g, 46.18 mol)_and net hanol (60 ni, 1000 nmmol) and was
then cool ed over a brine / ice bat hE¥ample® for 20 minutes. A 5 Msolution
of sodi um nmet hoxi de in nethanol 1¢ (11.98 nlL, 59.88 mml) was added to this
sol ution drop wise over 20 m nutes Vi e @miftaining the reaction
tenperature at -4C over the couH@e o a dition. The reaction mxture

was allowed to stir overnight, gradua IyHrr g to roomtenperature. The
nmet hanol was renoved under reduceéD pr%’ssure and the residual oil quenched
with a saturated aquep i car bonate (250 mL). The
organi c | ayer was savé e agbeot s 4ed twice with ethyl
acgpate (25Qdp-Jn: Tnﬁocaorﬂume@tneémamﬁr |fﬁ¥l€r\§asv"‘f>[a‘%e8"3§ RERIBACEF WidHlorBL4-ne,
dried over magnesium sul fate, filtered, and conCentrated. The crude product

was putluprobgnaenamineash3¢hr erres. 83yr apily ( 8830 equivSCEY%D| immipluese ngl; bp.adi-ent

of 0 - % et.at e: e

o- 1 uof B3 PSR i et el Bl S horang 2. S digne G224 1963
MHz, DiD 06D equi8r 88%.0The stidg sblufion Wab)heatbd 38 réflux &7l 8,in Ha)oil BatB4nds,
3H, 3. 89 20 3H). Step B: A 250 nL round bottom flask was charged
with neeelgd- erplﬂrmablezﬁrrbr Relutjor wap iadiustisd ie §awish ¢aligm egrbonate7d mekh) Th

di ssol I .t u t he
rede St ARAEAS 02 Trin 3800 B ot el b 4G iR RIBTEE vichugt qm*%sr )
was ad dﬁrdle piddaict Waspurifiesl byadif;tﬁdmaﬂ dn@r&emtleﬁl waldolldresdl aal1HoWedo htforditli-2-f or
60 hour ﬁgf an_ 25 atnosphere of g7en at_ ambient tenperature and

pr essurC oror Warﬂ)ﬁésdlmgwlrlﬁrmer%(k P Guysldc8PYPe(r) to renove the
solid catal yst and washed with nethanol (500 nL). The filtrate was
concentrated to give nethyl 3-am no-6-43 uoro-2- net hoxybenzoate as an oi l
(2.95 g, 100%. 1H NWR (400 MHz, DMBSO-d6) 8 = 6.74-6.84 (m 2H), 4.98 (s,
2H), 3.85 (s, 3H), 3.68 (s, 3H. Step C A 250 nL round bottom fl ask was
charged with a solution of nethyl 3-am no-6- 30 fl uoro-2-nmethoxybenzoate
(3.656 g, 18.36 nmol) in nethylene chloride (100 nL). To this 79 WO

2011/ 025938PCT/ US2010/ 046952 reaction m xture was added a sol uti on of

4- di met hyl am nopyri di ne (113 ng, 0 925 rrrml ) pyri dine (7.45 nm., 92.1 nmol)

~ ~N—-




5 100 nmL saturated aqueous sodi um bi carbonate was added fol | owed by
stirring for 10 m nutes. The aqueous m xture was extracted with 200 nL
et hyl acevete11(@2z938 The conbi ned organi c | ayers were washeasesmwi4dys: ne,

dried over n s' filt red d. concentrat d The. o oduct
was pur 11 e Bnd I S BOERE raboksfrB iy B iR TSR i SGing o A 948
acet at efdiephBpieré 6f ﬁi'tl’égeﬂmfb@yﬂaced a solution of 1-(2-chloro-4-fluorophenyl)-2,5- dlmethyl-

6-fl uor o- 2- et %Ylgaﬂ(&ropi/}lsulfonam do) benzoate as an oil fl

85% 1H-rivreole 49 W60 equix, §5% lpgetranbmyoﬁlmnz(QOQ(b@L)J ﬂ“@elreaceloaz
1 3 .
11 708 50 O ¥ s i, Kby 8 11

6- fBuorthqu aEsLA)odipp@ise (Witlo syt 6\@[1801 ﬂﬁ%%@ﬁ&h&h&ﬂce&&o@chﬂcﬁtd&temmsﬁ g,

di ssolved in N, N-dinethylformam de (16 ni, 210 nmmol) and was, cool ed over an
i cel bridlemphiliZ0 ey, i mydieprise (vr;ﬂssrte'ﬂgg over ¥ FRHTSS- idis reaction sqliion nwrSour

por {1 0igndhl Iftfod! 5 Y0 AAHS AUDAY he0uRUBILARES tehe SRELLELMAIY
stirred for 1 h at roomtenperature. e reaction mxture was coo0 over
an i ceMNIHGivdbeat Ehe wsdltmgeblmﬂnybmszytra@éﬂ oithds00 2016 4b6ethyl ddtadd) Thoblganms

added. . The react t o ro e e . over, th xt
R R N M T e B e L T M ek

ampni e Rver aﬂ@dﬁﬁts %ag%m(u%%rﬂte) afid chc@mrﬁta find&t rerchhagtoaatffdr@%ah 12-
tenperature 20 overnight, the aqueous |ayer was discarded and the rerrar ni ng

oi | washlkeo- \3vr(t2J5 dleptlafhéé{ pyoral-dayly-6- ﬂltmeobmm@ta(cmﬂd, S6aAeg).r esi dual oil was

di ssol ved d i | f filt.
concent r at e EeC IDHet Sho-atly yeaR iinaenaRenesit s st co B Ry by
flash Qtutmreiao@riaaﬂﬂetﬁytam gyﬁelL urm)é ﬂuaroaalzaa@r(@sboe@ts ®f mOt, HOSWeRiiNW5%)

acetate: heptanes to give net

B oost canel e DM amt Nk OHEHEY 550y 120 froplars ) coinz2%6s ad an

oi I1 5 25%}6:’[12%\ I%bne (I)ﬁ(?] g,?d%ol( %3& '}{E‘IZV’Q 3%%}526&??@%01&? (v(\jzgs‘ereéﬂxeﬁzfgp ’1§ ﬁ 3

6 8, 4iBaiil bﬂtﬂi) codledto 106m teinperaltrd Qoﬁ&ntrdte'&‘ ahdGexttacted Mith 33(3@60 (Iﬂ_. oﬁ’étl)yl
3.70 (s, 3H), 3.28 -.3.21 (m 2H), 1.84- 17om2£3[ 1. 00 7.2 He,
3H) . SEEfelE: T/leezetgaﬁw rl?B’GFﬁd VRGeS t evmtineds kdrjgds oypia ragBYdraRy rroratrémhwulfate and

6-fl
(4. 45" cOpIRel Ut pcitnd Wit SeRCRAY RERAL) LORERY LR, REP BT IRIROHEA
sodi umPlEyleAQm diel Otln tovaffend rﬁcﬁﬁyB mlnoazclaommmomsmwereso gnyieldh®5%).xt ur e

wasg stirred_at 60 C for u fter cooli t he THF was_ renoved under
edloed pr eSER 1%@%&@8%&1 &Q ruBCROPIER (BRks oo @ased f SO tRE 0L Mty

V\D 20133&91%58&%0%9&%%@%2(9\89' gJW@fméth 60 G, bb‘%? lﬁx&ll&lﬁ‘éfo%%t%%e
with ethyl acetate (200 nlL) The aqueous |ayer was acid
concent($QﬂOemLI)y?Hnotbhlaonmec (EiSidg, (B2 mdlo 3 A0pdqua, %VahdJae)aﬂdedc dm;b“tlster with

ti h f t at 00 T d |
rfed Suiiedhgrbaver AR RO IPveT B the iR shetendt Salpe Lhigis (5%
6-fl uor1cp92 181, RBWYedhiv, (99%4)4ThS r@ﬁtttt@mmbvw gﬁtﬁaad w}&ﬁﬂ&@ﬂ %&e%pa% aci d

as a solid (4.2529 g, 99%". 114 NVR (400 Mz, d6) 6 = 13.86 (s, 1H),
7. 25 ( ddutedwith 90005m® <szwat§H) Thg ongan(odlay@r-was wam@d i) 1XH)0@3m(~t0f hydrageg Hz,

3y Selfr€ and T fob dforiillr, 318PlE sobhsulp gt onfbliarct 6 apicty nipily
3H) . Stefhldro-6Liakat-3a(phd iyl iR NadidatepheiEas abrd»rm sb08 (MoorYngh)bot t om stir
bar and reflux 10 condenser were char glgﬂd w th

6- f | uor o- depdt: Hateya 20QUQ-mk-4raedked yornszhatiost ﬂpgkswrw Blased aspluben 26 metlydiZd
379 83 qym
gl'rr et @ lé’%% ﬁe ggrg (émgkr%ﬁg&ﬁﬂ%@z ?ﬁ ﬁpﬁ%én ?%%s" rlihgnl C anrvdegs(/ﬁ)zén

uL301. @ﬁrahmlrlofuram‘H@OE(ﬂﬁKHM3 OO'DhﬁL) aabmtmlm Yy drogided SOXY g,r Ir7e6R @b, r403ﬂmqulv

t enper apy eggor hours andth % dtoreflux for 1 hour. Water 8

36 rmm% ang ¢ rtéawrw F & hones. sroded 19g00T tRIRPeTARIG Ak frxrt@etﬁ 15
for 2 B Boo0fmIr ok b eXIhg (5086 8t Grffind CarlgafD froya wdeddustbd to

di oxane. Residual material was st rred th a saturate eous soI ution of
sodi um2bwitlahipdnogere clilorid¢ K2 ntol/Lixi gt eesulting sbhﬁoaozmcnmatta@ ew1th/\ézs30@éaaht0§d
and di scarded. The residual oil was purified by flash chromatography (40 g
colum) using a gradient of 0-100 % etdyl acetate : heptanes to give

N( 3- am no- 4-f | uor o- 2- met hoxyphenyl) - N- ( 4- met hoxybenzyl ) pr opane- 1- sul f onam d
e as an oil 20 (108 nmg, 31%. 1H NWR (400 MHz, DMSO-d6) 6 = 7.11 (d, J= 8.7
Hz, 2H), 6.82 (d, J= 8.7 Hz, 2H), 6.73 (dd, J= 10.4, 8.9 Hz, 1H), 6.33 (dd,
J=8.9, 5.8 Hz, 1H), 4.95 (s, 2H), 4.63 (s, 2H), 3.69 (s, 3H), 3.62 (s,
3H), 3.25 - 3.17 (m 2H), 1.77 (dgq, J= 15.0, 7.4 Hz, 2H), 1.00 (t, J7.4 Hz,
3H). M5 mz 383.2 [MA]. 25Exanpl e AO



WD 2011/ 025938PCT/ US2010/ 046952 portions over a period of fifteen m nutes.
The reaction m xture was stirred at roomtenperature for 90 m nutes and was
t hen war &0 200/0283€ for 2 hours. This honbgeneous m xt uPeTEs01000d96zl to 0O C

d p-neth |l.,chl ori.de (4003 nt. .295. 25 mol dded 5
i nut T EERRE TR raeni Ipe b OB PR SIS PBYRRLE G e R

14 hourcdncénit@ted e@CATfOHA 2-chloXs-8IRioYE S -(BRBY R fbringd@behidid @ciANMMTIsUR ¢i@ri de
sol ution 81750 nm) and the wat er | ayer was decanted to | eave an ol Thi s

oi | waS7wi t(@Sarré@ {MrBl 296reE NMR (400 MHz(, £DGl;): Phb05%dPi(mg Jor 483z as

i nut oo an St RSP PR A r bbfa s G oy 1 B che 7 ECo Rty MY

sol kd wegp7cpBéREt.Ld 1¥iuaid ihrati on and dried by |yophilization to give
111.9 g (99 % of N (3-anino-2-chloro-4-fluorophenyl)-N 10

(4- met hoxybenzyl ) propane-1 -sul fonam de. 1H NWR (500 MHz, DMSO-d6) 6 7.11
(d, J= 8.6 Hz, 2H), 696(dd J-lE I%TSHZ 6.81(t, J= 5.7 Hz,
2H), 6.51 (dd, J= 8.7, 5.1 Hz, xagple 471(d J= 14. 4 Hz, 1H),
4.57 (d, J= 14.4 Hz, 1H), 370(@; 3H), 321 td J= 6.7, 1.4 Hz, 2H), 1.77
(dd, J= 15.3, 7.5 Hz, 2H), 1.00 (t, 704,0Hz 3H) VB iz 387.2 [ MF1] .
15Exanpl e AP ci H2N 0 N-(3 - AntiRe-43¢h rMuorophenyl) N- (4

- met hoxybenzyl ) propane-1 -sul fonafide H N (3

- Ami no- 4- chl or o- 2- f | uor ophenyl) - N ( 4- et hoxybenzyl ) propane-1 -sul f onam de
vas prepared accordi ngchRyd DAIGEISL PlopRlsARGHMfo fuehe ARl € AN
substituting N (3-amno-4-chloro- -TTruorophenyl’)ypropane-1 -sul fonam de
f odON- ( 3 - amiteyoA2- Achdnoy dried ﬂh:ﬂmcpp;b@ym h prstupdnaeaﬂd rubbat Saptamives. chakgeNIVR

8433 (tVithy %1%3 ﬁ?lugﬂ]é?lﬂﬁﬂé <§1§0 &3‘? 5{%@1@% %mm% QZ@ fr@o ]rhkf Sgémear oad

S, 2H) ,wad.chillddSto -IBHC, §1d018-BuL3(Q27(tHIL ?@i)eg éf 93M LolBBon M hékAnesLlwlSiHeh, J=
7.4 Hz, 3H. MB mz 387.1 [ M1 WO 2011/ 025938PCT/ US2010/ 046952 N-(3

- Ani no2ddeshover 6 I8 minise pptiedhy Lsanmmrg ovas-stirred -atreT §76 Ko @A 2yinyiss.opantben a
| hi
1 bor A3E Hution 25 i 4t 2B BRI Sy PElatiol RGN0 sy wanatded sl g

t 015 he (genarid mipuecRdiedpto e r@éﬁé@hﬁxtﬁ&i Hiibshs btirkdd@r Nhdur, and then 2.5M n-
- am no-4-chl oro 2-fl uorophenyl)-3 -fl uoropropane-1 -sul fonani de for

N-(3 amuhd ipheyapey d541 m fllll&ﬂd prsrddyd slopan eAdter allpvwiag she méxture1a WIVR 10500

d,
J _ 8 SCPﬁizllﬁ)te?rE&ezaté ﬁg() e]hﬁur8 gj%zljﬁig_%urg jval'%)chﬁlfgg)fég to J%_f; ﬂh‘éﬁi Qll?%mg@ %%1 (
1H), 2:_1{)]3312; ((1:1))55 64 =2m5117 IHrIZe;qZ)I%DH}is aédel:llsl(){z'l}?liae,gld[StI{l/ﬁr i}iﬂ)xtu{g EV)V(& {tﬁ'redehJ) -78%C ZEr 73 19
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1H), 5.25 (s, 2H), 4.64 (s, 2H), 3.70 (s, 3H), 6 (m 2H),
1 69 (encemth watgyodried o sqdlurnrsplfa@rapd CQ@ceEkraWﬂl ahASesultu@ rAﬁduﬂ)wzs ﬂashed

| -1 -sul id .
NIRRT B8 BARRE (obe GO e BRI "oy nredus. e, PYB RSS20 £ on
ambdte t'ﬂﬁ?mslumjra@p(atraeg ampasdmmgﬂt OH RMREDRSD-dp! AHEMHA & DB 75 h SN,
supstituti n

di f1 Uor Ké&y’f} g32 HIZUH‘IIbérSSr{E|4€ 3 Heyl b ALt (Bes. @lﬂ%i 40 &m2Hd- 2- chl oro-4- WO

(400 Mo, DRED Sop ) He-6-SHBERRIRGIRLARENE b Bt SRR St SBHE o
J= 8. 51n &’yﬁiléﬂﬂoroﬂdd)hanB (270 t0B). PhiBthydmbe ((5836 mH) 2. 54q53>va(s'faddeli and tHe tikturd H) ,

4. 70 3 dd, J= 8. 6.6 Hz, 2 2.22
g(? OGW(aFnChlélpﬁl to 0 H;C %ropane 1 sulf(()nyl chlt)i)rlde (3.63 ngL 32.3 mmol, 2 1 eq.) was thenl_gdded

via syringe, and a precipitate resulted. Once the addition was complete, the mixture was
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SExanple AT N (3 -Am no-2,4,5-trifluorophenyl)-3 -fluoropropane-1
-sul f onam de To a stirred solution of
2,4, 5-triwbuoriohsgszene- 1, 3-di ami ne (1116 ng, 6.88 mmuol ) prm/usedloph@ne

hi id 27 . 420 dd i di 557 ul 6. 88 LT
foact g %dﬁ? YRHPdo fopm &%&@%ﬂ&aeo ftesid e )é/‘rﬁ‘l‘dmgffelﬁtgﬂ?lo‘ﬁ%di?&%nﬁd %%meﬁeby
chl ori deL.€ ($2 HekancetB§ 0BR@lc). WAS nAddRIWSY BRa WiIGRd WillEdibBIBrd@ihandasod £iT9Y ed

and the m xture was stirred at RT overnight. The organics were renoved via
r educedvshed suthe2Mnaiiuepes BCLE2 Xpi 0dlndt), vaisrafedr N4EEQ; tshiutioghdrizdl ewen sodium

hr omat hy glute th t at e/

NS Ro Endirtiedd | Thohiey e Yesi FeCud S inaT s oS St shrometqeseivig,
329%5. 1dystivR ((4@% Mdih ID“@Q)atQh&aﬁ@) (%0 1 o;duée56 &ﬂzﬁdt 6- e}ﬁorﬂaa ﬂuorz 34g‘{7‘12
1H), 5.78 (s, 2H), t, J= 5 1H), 4.48 (t, 5. 26 -
3.13 ( ropaﬂsulfzn}ﬂl@mp}is@ nem}dlemrlzoa_tc:(‘NS o WRY4) afap @Bmabslowbasqildeﬁmmn 0,,

/0 H2 Fﬁ%{)
- Am no- ﬁ ChI%ro- {}‘il? Lé%oplyl(%{pz ISSF/; & ?)4gt(ﬁlyg§lp)5p‘#12eﬁs ?f%r%%%{%'e@ (Tl-’ga)’f%ﬁ%m de
St ep A322(ﬁ1,|2H)olJ)8$‘ed=n$lep@e)12ene (0.500 g, 2.47 muol), Cul (0.0940 g,

0.494 mml ), P(t-Bu)3 (1.51 ni, 0.4 d_ethynyl t | si|
(0,655 nt. | 518b GrrlopzioPe S RaE A bR GRIRY DO PEANIBIRS) Sompate

N 1100048 49851 () i35 )aqs iksgual d‘{ BEE IS0 ) SRF 19 LR AP A7 ( RGN 2

(0.0640 g, 0.247 was a nitrogen ‘gas passage wa
conti nued:tlfromameﬂmxedtfesm howrs mad chenatilorded ttol Iceolwaﬁoﬁihltérhﬁda’@lte r Dhdrmixture

terrperatur for. ours e ith EtO ndfllteredt gh liteg.
The m xtt Benabifisam Pféﬁf Vi agup il sk exzasi g 40 A Theeric,
wat er angkalis Wee wEQJeH%Wat@f YR 09¥Iesrodh¥?@ 0 &u@REH cHMeentrated to a solid that was
2011/ 025938PCT/ US2010/ 046952 renoval of the sol vent under reduced pressure,

t he pr dtittsatedvadthohexiahé¢séathdsyto Biivt Ggbloch? dfhmirodr(apipylselfonanmdo)envic acid (2.2

oo 55 Sy R AR B YR 7R 2R s
((2,6- %an;*emﬂawsmr\m(Ifllm)ommny’rxsml ,097 19=98 H9; ﬂgp mol ) was 5
di ssol ved in DCM 30 nmL; 1:1). SnCl2 dlhyrate (10.0 g, 44.5 mmol) was

added and the reaction m xture was Exampkdsfor 1 hour at room tenperature.
The mi xture was poured into saturated aqueous NaHCO3 (200 ni) giving a

precipitate, which was stirred at tenperature for several mnutes and
filtered through Celite(r). The | aye V\%’g/sgpar ated. The aqueous | ayer

was extracted with DCM and t hE2Rondii n organic | ayers were washed with 10
water (X 2) and brine, and dried ovér 2S04 and concentrated. The product

was purified by Biot hr o ography elutin 1 hlhexa(riles/ Et OAc to give
2- ((triisopropylsil M&@@Q@@M@—%l | . 1H NMVR (400
Mi20 CDC13) & Hscdid of 21$'1):11ﬂtﬁ>r(9§ (gﬂypyl%ﬁbf@neﬂmag)béxbim@acn‘ffw 078, 14 d Smodli) -
mz (APCl-pos) Ml = 389. 2.

2- ((TriTEB KO mswd)ded rbrgmlwlymemér@ ml.3335Amimel) (20d Glizhegylpbosphoninraslde was

(3.73 mL, 16.79 mmol). The reaction mixture was stirred at room temperature for 3 hours and

then warmed to 80 °C for 2 hours. Water (10 mL) was added, and the mixture stirred at 80 °C
for 15 hours. The reaction mixture was diluted with 300 mL of EtOAc, and the organic layer

25  was washed with saturated ag. NaHCO; solution and brine. The solvent was removed under
reduced pressure and the residual purified via silica gel column chromatography eluting with
30/70 EtOAc/hexane to obtain 2.03 g (55%) of the title compound. '"H NMR (400 MHz, DMSO-
ds) 6 9.32 (s, 1H), 6.90-6.80 (m, 1H), 6.51 (td, J=8.7, 5.5 Hz, 1H), 5.28 (s, 2H), 3.05-2.96 (m,
2H), 1.82-1.64 (m, 2H), 1.01-0.90 (m, 3H). LC/MS: m/z 251.1 [M+1].
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15 dissolved in THF (5 nL) and N-chlorosuccinimde (0.036 g, 0.286 muol)
was added, followed by stirring at roomtenperature for 1 hour. The crude
reacti on woxopuressasas diluted with Et 0OAc, washed w th watremr/usS3up/0ad2 bri ne,
and then dried over Na2SO4 and concEntra#glg. The product was purified by
Bi ot age chromat ography el uting with ha%BfeS/ DCM to gi ve 4-chl oro- 2-
((triisopropylsilyl)ethynyl)ben e, 3-diamne (55 ng, 64%for two steps)

as an oil. mz 20(APCl -pos) Ml = 1,0325. 2. Step D
4-Chl oro-2-((triisopropylsilyl )'ﬁf" Qe&zene\ 1,3-diam ne (0.0554 g, 0.172
mmol ) was dissolved in 10:1 dicHlor q:et hene/ pyridine (1 nL) and cooled to

0C. Propane-1- sulfonyl chloride (0.0193 nmL, 0.172 nmol) was added, and the
reaction was stirred(ARnAC4QNEIBIMorogitayERBAALN siBShaRRACENt I at ed,

di ssolved in Et0Ac and washed wth 0. IN HCL, 25 wafer, and brine, dried
over Na2SO4 Ema@ sadwieenof dt-eldorothdluprosdiopylad fqpamidd)behzbie ®fidt@gd g, 5.75

chr qmat Qgr aph i W t h, hexa [ DCM i 3-am np:.4- ch| or o-2-.
R e R A A A R R T
oi | . 1HzNVR1(408LM5161 A6l SThBredetlofr mixk@re(Whas stitfbll at foddB témSRatuth for ) houd. 89
(br s, 1H), 4.69 (br s, 2H), 3.04- 3.08 (m 2H), 1.77-1.87 (m 2H),

1. 14- 1.W@Mef to /H)C apd ofirred dor { thougHvateny(p maPsias mddyd, mfter whady e rzactippg. 2.
WO 201 : .0/ 9 e AV . NN

o vydr Qe 4B S PSR YO TR G e pipbo ikl ronm smperyR

2- am natlsdpdettasd vas addet], (40d0thg , layers wape )sepdrated STho of@iidphese asst atiel (ih35

g, 9.9 nBJ, 3.? eq.). After stirring for 25 _m nutes, formamde (132 nlL, 3.3
nml% wes %I&Hé'&.atepﬁtq%%# §onGEatTREdh e dagyo- 1Fhe crudetiiodnics g muiisd dyqflash
contin I ' ' 0 . j LEre 5
our s, Fir G e EREtl e TIS0% HON D BRE RS AT S AL chliho 2,
t enper &-fineoplenyl)prpae 1 solf@@Gida(l 61 ¢ 564%) waansdfbwhjte adtidd 16 NM& (500

react or,....T |.td u i.0 ed. u r refl fo our .
Tho. r oMo MR ST TREN A5G SB o o Srmpdeaibh £ 0areos 1o P derhe
filter cekexVams), vashedWieamet b Yt efvey L) and twice with MeOH (2 L).
The filter cake was driéd in an oven over 40 C for 17 hours. The first crop
of 1phe final product was obtained (384 g). To the previously obtained
filtrate, concentrated HClL was adde% and.the pH adjusted to 0.2. The
mxture was filtered, and the filteF*e®Pl hashed with water (500 mi).
Drying in the oven at 40 15 Cf hours yi el ded a second crop of the
product which was conbined with th r€, &rop. Both product crops were
conbined to afford 500 g (879 4 N{ﬁii/ﬂ’aim i ne-8-carboxylic acid. 1H
NVR (400 MHz, DVBO) 6 8.51 (s, 1IH), 34 (dd, J =7.6, 1.6 Hz, 1H, 8.35
(dd, J =7.9, 1.6 Hz, 111), 7.68 (t,  J= 7.8 Hz, 1H). 20Exanple AW

4- Chl or oqui nazol i ner-B-AaiReP¥hleb 4 Micdephenyl)propane-1-sulfonamide _
4- Hydr oxyqui nazol i ne- 8-car boxylic acid (2.50 g, 1 mmlg% was suspended in
t hi onyl chl dedeonrund| yasaprepmpet ysore thenproceglugs dasesibed vim Ll G Thiag 2-
reagti 1 xt f:l ux 2 , angd .t r enyi ni
ungigss% {/ngt)j)éso 0?% rs(ﬂ)? ﬂsgﬁg?l ig g)ibgé%é#f T ée)lafi I '? 1?%{% mgﬂg'g%@é)ﬁ?'?‘g(i’ &?%n
vacuo anHotdneido)bshabieadie ds saetingefaicrialc HHONMR (400aMi#Z, EMSOENE 9ai0ed, i H),

vacuo. _The rocess was repeated twice with toluene. The obtained solid
vas o OB E TR S dte: B Eg o o Bt . o Grar-2.35 (m. 310, TAE-1.69 (m
4- chl orenui { Re-JnCan I i 2.30 g, 77%%. mz (ES-M5) (M- 2C1
+ 2 -onzxe??ﬁozl%sg@.ﬁ%im@w%@(l&” obm,[ﬁ%&/gq 6 8.56 (s, 1H), 8.48 (dd, J=

307.6, 1.6 Hz, 1H), 8.39 (dd, J= 7.9, 1.6 Hz, 1H),7.71 (t, J= 7.8 Hz, 1H).

WO, gOll/ 025938PCT/ US2010/ 046952 ExaE‘pI e N N OH HNO
2 xample

F
0.0
\\S//
H,N ﬁ/ ~

F

N-(3-amino-2.4-difluorophenyl)ethanesulfonamide
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MeOOWe 4- (2, 4- Di net hoxybenz_y4am no) qui nazol i ne-8-carboxylic acid 5Step A
4- Hydr oxyqui nazol i ne-8-carboxylic acid (20.0 g, 105 mmol) was taken up in
et hanol (Wo02o0l1)028e38a sl urry Concentrated H2SO4 (40 nl) peadssaddedssand t he

vas heated 115 ol 7ot S5ty d s pRay BuTBE PR L BHELG PE: gt 1 REROD "

vol at i |'HSF (&0 mmamvme@ynétﬁylamhee(\smomt 59181 Ghibl) thnd NMifheny | pR8Sphonic8AEHeL )
was added and the solution was neutralized with saturated aqueous NaHCO3

gi vi ng (@-21onby 2 $1pmﬂ%ﬁb m mcmmeﬁweé@@%ﬂlrw ot rpqm sempsTatuigatoh 8 doprs nd

\é/lva}]; I:Ir gﬁé}gﬁ%%ezd gtfyjl)gr(l) g’ﬁg car g€§§| a {13 8nh15v§3%%§{§ gl vésn%%d&gg%% t.he ﬂlﬁtuﬁl\/ﬁlrfez?oo
VHz 5 DI‘QBGB 46 Yfob1 SlRowS Tbef reactlohl'ﬁuxt&e %ﬁas&;lﬂ%d(vddl 5 (IHhL of E’(;@A(:hdindsthe dtfanic7. 97

(hr s, 7.55-7. 59 , 4.32-4.37 ( 1,30-1.34 (t, 1H). Step
B: Et hJ?Yezi R drasisrly }ﬂha%wai qgeur YRy Pas ut(@narei lz;}mez@h%sq{mt)vvaaﬁ%}nmdr

noxal | iccoiea Sahe sl R pE s gbitad Bl s AT o RERRRHT cluine,

wer e dlvslleEtféch/hexaﬂh/B((/Z(Daomib)mn F108 gsODUL) iod thengtse atmpouad. fHNMI® @06 MHEs, and

oot | ORISEI P L. 298 Ao 46 (B ST/ gh | T

panpi tisongd. bet weknNsBIPAS B t n e I thAact ce/ W th
Et OAc. The con{n negSZOIQ)gr gaﬁﬁc‘!@mﬁ ?&ngw ﬁ}rv\/lglt%grQ 5% 3|1LIE)br|E§/el\q(§1’>‘;<;§2

dried @éd [Nd21904 and concentrated to give ethyl

4- (2, 4- di met hoxybenzyl am no) qui nazol i ne- 8- car boxyl ate as an oil which was
used directly in the next step. Step C. Ethyl

4- (2, 4- di mret hoxybenzyl am no) qui nazokisepR-IKcar boxyl ate (16.83 g, 45.8 mmol)
was dissolved in 4:1 THF/ MeOH (500 nl) RlaO—l (2.0 M 68.70 n., 137 4 mmol)

was 25 added and stirred overni §l terrperature The voI atiles were
renoved by rotary evaporation and @ gy%eous solution was acidified to pH
3 using 1.0 M HCl. The aqueous Hsl! Ut OrNWasextracted with 20%

i sopropranol / DCM (2X) and the conbi ged drgani cs were washed with water
(1x), brine (1x), dried over Na2804 and concentrat ed to give 442, 4-

di A8t hoxybenzyl am ndYdd Hnono Dethanepulfonamgidg, 34. 8 ol , 6%

o8 fh 8 ods st PB4 %-E%"g%l %ﬁ%?@%%%ﬁ@é?&% Oy Aol 2a).

7 69 7 IYSH(PI 113 0L) Waslabiddd &@tiydamihk)9.16 89 658 mitd)) ard. dAdhed dphonittyided. 73
- ( " 3. 74t(}g?m3l§ll)x; mz (APCI-ne)'al l\c/liqqh-yg’sgﬁ{mléxa 1Iee AY

5 4 (BuH)é (4.P4-mbt ﬁé%y@@%@@nﬁeﬁ@;qsymlm“@s dtipyd |amr@|<i>rnefeslp@@ﬂb@>®t |4ch<a@$ d

3 080 TefreY RPRDT A S A RO RRATER £8) WAL fhefflid, st whiEh meaction -
f o204 hmawntuse and stitiahagiohe) 1O foro@rhduesTPEhainitt@re Wi &oletkb® racdadmpantird,he

solid S flltere and dri.ed. under_ high vacuumto 10af f ord
8- br om\gﬁ‘)’ll PETE 28 ;ﬂ/?%twmﬂrﬁomt@p QN 93 wepogmdded, and tht laperg.-were separated.

i ony ST G LY e (A el el e 85, o AP0 TR Gl

r eact i erodvckwas purfasl Isyt flashesilicet gel ehtomatégrapty ising 30-40% EdOeic/aprame rgradiémtd

o condSAHPE: MRS RS E:sb I Lo adhep s eBriesd onamte (bt e Sagbh R proctid. M
15¢k! onMaR (500 M3 - T8 aﬁglgfbt ﬂi(s( 99702 (RNt g igat g, W}F)' @)59XQ"UQh8WZ used

in the next step without pufri fication. m cr owave
vessel 1WasS-¢hés gHY 307 (. g‘tﬂrbﬂa;ﬂibﬂl%r(upﬁﬁ'766{243890[}@%3 midi2ha2(d43 g,
1.74 mol ), bis(4-methoxybenzypam ne (WO 2007/028129) (1.07 g, 4.17 mmol)
and THF (4.2 mL) The reaction m xture was heated in a mcrowave reactor at
90 C for 15 mnutes. 20 The reaction was concentrated in vacuo, and the
crude product purified by flash chromat ography using 10% MeOH Et OAc to
afford 8-brono-N, N-bi s(4-nmet hoxybenzyppyri do[ 4, 3- 4pyri m di n4-am ne (0.53 g,
66%/@ Step D A vial was charged with

romo- N, N-bi s(4- met hoxybenzy1l) - pyrido[ 4, 3- d]pyrimdin-4-anmne (0.80 g,
1.72 mol ), 1,1 -bis(di phenyl phosphi no)ferrocene palladium (l11) 25 chloride
(0.17 g, 0.21 mmol), DWF (4.2 nL) and nethanol (2 1 nL) (DWVF and net hanol
were pre-degassed). The vial was purgesgwith CO (g) for 30 seconds and the
reaction mxture stirred at reflux under a CO (g) atnosphere for 16 hours.
The m xture was then concentrated under reduced pressure and the crude
product then purified by flash chromatography using 20-40% (20%
MeOH THF) / hept ane gradient to afford nmethyl 4-(bis(4- 88




WD 2011/ 025938PCT/ US2010/ 046952 met hoxybenzyl ) am no) pyri do

[ 4, 3-d] pyrimdi ne-8-carboxylate (0.44 g, 58%. Step E: To a solution
of net hylwo-20tieéwssnmet hoxybenzyl ) am no) pyri do[ 4, 3- d] pyr ipairdisc@8roe@sboxyl at e
(0.44 g, 0.99 mmol ) in THF (2.50 rrL)E and ter (2.50 nL) was added lithium
hydr oxi de nonohydrate (0.05 g, 1.29F%#BPI¢Land the reaction mixture was
stirred at room5 tenperature fogr_1 hour. 50% aqueous acetic acid was
added, and the m xture was concent d Qrfdler reduced pressure. Vater was
then added resulti ng in precipi of-&~solid. This residue was filtered
and dried to afford 4-(bis(4- net’ oxy enElyI)am no) pyri do

[4, 3-d] pyrimdine-8- carboxylic acid (0.33 g, 77%. mz (ES-M5) M1l =
431.2." 1H NW\R (400 sma)z 6h1df>-LBiubfoph thaﬁes%?foﬁ&md%"‘) 9.20 (s, 1H),
8.87 (s, 1H), 28 - 104H), 3.75
(s, 6H). Exénﬁh@rmzﬁ ﬂuor% t@y@ybulfomd@)bym@m wad(ﬁ 3 gelB0 mn@c)wwutr@afad iwdth

15Stkep f n t RZQi C CI d

0 ool on@l HISREN W n® 020 B afy HeBR 2P sl Wor S ROkSC RS Fcioh bl
(20 0 mMgs consenaridendakendedirdphed 4&8thh@ld1éﬁe (At ve EnIQUDlllé Rgidue wad @dated with a
tenperature, the solid was flltered and dried under %51 vacuumto afford

8- br orOBHIRBH FPdiumnazids (3l 8- -0 munaly dggsolyedgn watgr QRIS GO cRtoneASNE)- 6
LG e e Shing i ggribdratuft 90&1( Foyg ) pycimidhales ctv%@%l&a e o

(7. 00 gthy2%ctaten@ ¥ ,25 mL) dried with magnesium sulfate and concentrated. The residue was
[1,.1' henyl ho o)ferrocene] dic palladlu conplex with

i c}?h or d&%?éf RAMd i'g (35 5@5 %la 143 ﬂﬁ%ﬂﬁm Y dor rr?éﬁ%% §HCooknggto
ol ). raed tBﬁb&@ﬁ% thBrdtalt WaS ext?m@aﬂ %&F’niﬁ,ﬂl R eac'fﬁd?ﬁil 36 b5 Lol ahkd Biidh

| arge stir bar. The m xture was purged wt rogen Ive nutes. The
25 vesdedgngsiump|salfeld wndecomentittats pilf’r@r genfluec awio npuridredxibge {800 sﬂnsa) gelnd

gt (L S R R B g B R B e o
( 50/ 50)flusesphehdnetiatdadfonamste. @i bey 65%%VIHI RIR {40000 4 MO, YES. 1‘50{9 3

hours, the nmixture was filtered and the filtrate adjusted to pH addl ng

1096 HCT - 021, f &sl@H 7, |8r?gH§01H)d 6\4ddd.iJ T 8r8ed. lala b 645> (nddl). hi0gliavbe T LBHHZ,O

L v DB B LSS DL AR oMY eSS My e B (0 o

4- Hydr oxy- 6-f | uor oqui nazol i ne- 8- carboxylic acid Step A: Using a simlar
procedure as for Exanple AZ, Step A usi n&Z am no- 3-brono- 5

5-fl uorobenzoic acid in place of 2-F¥d br ono- 5- net hyl benzoi ¢ aci d,

8- brono- 6- fl uoroqui nazol i n-4-ol pwas. obt ai ned (840 ng, 54% . 1H NWVR (500

MHz, DMBO-d6) 6 12.54 (s, 1H), 8.2 8.a1 7.85 (m 1H). LC Ms:
mz 244.9 [ M+1]. Step B: i LS@ procedure as for Exanple AZ,
Step B, using 8-bromp-6- fluor i nazol E in place of

8- br ono- 6- met hyl qui nazol i n-4- ol af f dr'ded 6 fI uoro 4- 10

hydooxyqui nazopi cthdAeNVR fapRd: MHz,
DVSO-d6) 6 14.92 (bs, 1 S, - 814(m

1H), 8.07 (Steridy Topapigon ef meind EBI{HW,Q]-chloro -6-fluorobenzoate (2.97 g, 14.6 mmol)
in THF (26 mL) and triethylamine (6.10 mL, 43.8 mmol) at 0 °C was added

cyclopropylmethanesulfonyl chloride (4.74 g, 30.6 mmol) dropwise. The reaction mixture was
stirred at 0 °C for 90 minutes, after which 8N NaOH (18.2 mL, 140 mmol) was added. The

25  reaction mixture was then warmed up at 40 °C and stirred for 16 hours. The volatiles were

removed in vacuo and the mixture acidified with concentrated HCI at 0 °C to pH 1. The
acidified mixture was extracted with ethyl acetate twice. The organic phases were combined,
dried with sodium sulfate, filtered and concentrated in vacuo to obtain crude 2-chloro-3-

(cyclopropylmethylsulfonamido)-6-fluorobenzoic acid, which was used directly in the next step
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Exanpl e BB NN O Met hyl 4-chl oro-6-net hyl qui nazol i ne- 8- car boxyl at e

Step A: 8-Brono-6-nethyl qui nazolin-4-ol (2.00 g, 8.36 mol),

[1, 1" - bi swoizphiemgd3phosphi no) f errocene] di chl or opal | adi umprirjuseaoph@s2 wi t h

di chl Or‘%%?tu@{nrﬁi %1: 1%?&171. 0 nmg, 0.209 mmol ), triethylamne (5.83 nL, 41.80
mol ), ‘and ShBY{P7°RL) were conbined in an 20 autoclave. The mixture

was purged VEteh Bl Té Qdedlufiét of i2ehlHioBLE§Slopldp IR FISH] foiaeni b )26 BdoreBEEOIAN
at nosphere of carbon nonoxi 300 psi) and héated to 120C for 3 hours. The

de
vessel afits (4bblged 3tdo mmeinin ésﬂséioa@mﬁéi gl wiseaddedctricdrylamine (ROSwal, 14.7
filter h t | i r it hanol (250 m ). T
oSS0 S BT 1 TR ol o
met By | qeadtianobdsneinBd aaFdaex yniiegat(nd. 8P4 hgursWthe 1dJulMR rhix0fe Milted BYPMXsES) 6
12.30 (s, 251H), 8.08 (d, 2H), 7.81 (s, 114), 3.86 (s, 3H), 2.46 (s, 3H).
LC/ VB: 4§ gn eddjtien ftme}yd)vefrh}]ﬁll}qnutes in a reggnghbagtomyBaggontaining '1,4-dioxane (16 mL)

4- hydr - O |.gui | Q- b . .

di ssol \%lg V?aﬁ%??p %,r6ﬁ§§ﬁ§)l§?§9e§?q6%¥k%fcﬁiﬁi% lgn%gel ?Ia%ngz‘%eeg?@g)ﬁ raet Sux
for 2 Houd6 .hoiise The xéaction waistusd was @dn@intrated o thatfixde abliung: O eddb gind . dillke
phosphoryl c¢chloride was distilled off, = WD 2011/ 025938PCT/ US2010/ 046952 and
the spw%‘g e&)@_ﬁ @Crtat 4 R Saraipd RoltiaR af NeHGP:. abfife SiYErsswafeutAPBIatsr Bsh Hice
sol1gt i ouedifl 1k extFiifed G HIBUSHERENST Phe it! 'h’éa%@ Srd QorllbiEd, Ariel Wit
which was triturated wth anhydrous ether. The resulting suspension was
filteresddum yiléte] Mbetréd landicondentrated-ineidhyd.Thenemdt ipneduBt vea rjvoitiet dtyeflash a

solid (1.01 75% . 1HN 500 . ,DVBO- d6 9.10 (5, 1 8.31 - 8 16
5(m 2( ,O?tg%‘aPhyg? 88 (s!\{ORs(H), 2!\/!%%0@3, 3H) . [ %.no'r%("‘;ﬂ%“@;‘?'@“?ffeéwl)[m ].
4- Ami nQ’y%Ff@&HhétH&re&ﬂf@faﬁ@d%/U.@S C3bof. 2 1R mbqwgltz,emgs_ozrs 9.07 (s, 1H),

- (propane-| - sul fonyl am no) - phenyl][- 10am ;Jle p 0 a solution
of N-(3-@ntddos Z 140.4i%9 Har Uphédpl (gr-bpdrfe 511 HeulH)o Adfi(le2H)17041td, J © 7678z,

oy A BT GRS AR ARG et b (100 m) and

4- chl or oqui nazol i ne-8-carbonyl chloride (0.20 g, 0.88 nmml) in chloroform
(4 mL) was then added at roomtenperature. The reaction m xture was 15
heated at 60 C for 1 hour, and the KxtmpeiNm sul fate was renoved by
filtration. The filtrate was dil wed w th dichloronethane and washed with a
saturated solution of NaHCO3. The #qugpu® | ayer was extracted twice with

di chl or onet hane and the conbi ne /\B\\aij/s dried with sodium sul fate,
T\_trod product was purified by flash

filtered and concentrated in vacdo.
chr omat ogr aphy to afford Cl

4-chl or o- N- (2, 6xdB{AMB002-3hI0RS-2NbRIPhEAIRMIAMNABRPYAD- AL RGERiide- 8- 20

car boxam de (145 ng, 48%. Step B Tn a mcrowave vessel,

4- @Al or o- N- (2ereAd T lasotusios-of prediy} 13sarhinorPactiloo)6-fluorobenzoate (2.97 g, 14.6 mmol)
phenyequi i ne- 8-.carboxam d 0. 08 0. was . dj ssol.ved in 2M
amoni gﬁlso u@lbcr)rﬁrle)l aﬁndﬁfsl8t§?/88‘é‘ﬁeo¢%~1&“4‘“%5‘9%6‘8‘1%12&{@3& %‘ngaﬂ?dc?'gm PRYEE G at

105 C fsalforyd chiofidt €4.80 £n80.6 e@abl) AFopWid. The réEios HILQR! waé Sithrddnat \(8 for 30d
the crude product then purified %@SFC to afford 25

4- ami nVgliehatsE PihgiN aqusery Na@Hhdi8e mp, 64@mmaelpwes added. The reaction mixture

- oz SHLE @Yl am Nok-o - afj 0 solid 11-1
R ( 400 nrESY BRI b BN hoy Thfeufae Moy e Benfitof P Rlchlpnd b,
1HRS 8 nhiXtufs acidifibll, with béhoettratdd HE 1kt 0196) 1o BH3RB Te, acRiified mhifiBre(Wwas Saraéted Hz,
1H), 7.37 (tgg J=14.4, 86 Hz, 1H), 7.22 (t, J=8.6 H, 1H), 3,14 - 3.01
(m 2HWithyetyl acetptegavignTh qygangs peases werg-combanady driedyvith spdiumeslios) filtored)
[M-1]. 230 VrRid4@25938PCT/ 22910/ Q6955 Exanplfut H2N-ciloly-6-FhGlo-3-(2-

methylpropylsulfonamido)benzoic acid, which was used directly in the next step without further

purification.
30 Step B: N-(3-Amino-2-chloro-4-fluorophenyl)-2-methylpropane-1-sulfonamide was
prepared according to the general procedure for Example M (step B), substituting 2-chloro-6-
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4- Am no- pyrido[ 4, 3-dlpyri m di ne-8-carboxylic acid
| 2, 6-di fl uoro-3-(propane-1-sul fonyl am no)- phenyl]-am de 5Step A: To a
sol uti on WO 24t1(aFsg4- net hoxybenzyeam' no) pyr i do[ 4, 3- d] py PCEHRUS2016/086952

b | DCM (7.9.m) at 0 C dded
o o e 3t S e PehtoiC 051 wdsid i BONPLO. 26 miachE:3-
reacti qgy abp%yylﬁaeu@%u%harﬁ%@)rétﬂ&r&ei@&c LRidN AL €S- Msg NDER wey ety t I\g\dkﬁom

tenperature for 10 mnutes. The m xture was concentra ed I n vacuo
resi dud5e 3Br.AMSN &hll drofldhn 02.(@dnd F. 10N, (8392 &z hH),X. @4 (A& J = 8.8, 5.1 Hz,

and ¢ nhh e AT Vet A iaaie £ o a T R d el o s

congentrated in vacuo and the residue purified by flash chromat ography
(0-5% MeOH/ DCM to afford 4-(bis(4- nethoxybenzypam no)-N-(2,6-difluoro-3
- (propyl sul f onam do) phenyl ) pyri do [Ex@mpk]Opyri m di ne8-car boxani de (0.35 g,
72% . 15StepB: Asol utionof 4-(bis(4-nmethoxybenzyl)am no)-N-(2,6-difluoro-3-
(propyl sul fonan do) phenyl ) pyri do[ 4, 3¢d] pyri m di ne- 8- car boxam de (112 ny,
0.17 mml) in TFA (2.50 nL) was heated at 70 C for 30 m nutes and the TFA
was then renoved in vacuo. The resid was re- di ssolved in TFA (2.50 nmL) in
a mcrowave vessel and the m xture 'I edst®~415 C in a mcrowave reactor
for 60 minutes. The reaction m RNireTwadl cgncentrated in vacuo 20 and the
residue purified by reverse phase HPEC and SFC to afford
4- am no- pyrido[ 4, 3- e [.0OXx I|c ac
[2, 6-difluoro-3-(pro y_ [ﬂo- S oN 'Slfn my, 71%, as a
soI [ d9 il.lT NN £ 40kidvzf, 2 ﬂklﬁﬁcﬁl@ben@eriba @Qhe(tﬁlne Do g91379rnﬁﬁo @d‘&cnl&dﬁﬁéﬂ(ﬁh

5 Pat. Péppllpbll_ghcau%b{ot 0,415 |_5|)9§) i I&IF (fp')mf%a@gp r@djne gl;S@ J,nL 619643|(_12moﬁ|_|)

\1/\0850-1 HsoRgsE e stor Bl chioh e (L 867 ity 8485 piflch &% CESTR lealiioh it

4- A novaguitinad Gt ISﬂé’(Bfomé?tOhankescanddDﬁM and a saturated solution of NaHCO; were then
2-chlo or 0- 3- ane: | on Ia no | ] -am de tep A
k- (3- Adf ﬁ%jﬁ ihfﬁF%‘?rB . g‘? P?}%Faé%é‘ﬂfili)ep?%%‘a‘ﬁe aier)sYYPf’f B’HF%#@LW‘(I%W gM gr'/he
Mol ) @ganil &%@ﬂs‘k@&e'd&nﬂﬂé&r @I‘l@(’l W1£h19)dm’suﬁ'ﬁtg fitherdR 06 LUoﬁEe ?e\ﬁelﬁ v(agg(?
nmg), pyridine (0.152 ni, , and 4-chl oroqui nazol I ne- carbony
childr i d&le(me ﬁgxtur3= ¥Bs mmlb)ml‘mai ¢o axla;bedamn redogion nondigives) amddbe reaftien was
reactiq ir omte ratur and
filter egrre P&%@\Wd@ (gﬁtelﬁf)%efarlie gg‘fﬁrsﬁ ‘{aﬁfﬂg%%oﬁﬁéi 336rethesn
and br Iaﬂ@ecﬁ”ﬂacﬂ@yérb everélsdparhtevaid thb aboudidyer eit?d&&ﬂ't%et\bﬁl §ﬂ&5/l’§'d%¥até’ rgRr

reduced pressure, the crude product was purified using flash chromatography
(gradi @man& Wﬁr@rwerwov@med drli@%l@lt $pdiuna sulfate efiltered ianfl | coneamtrated e vaceo.

yield 4+¢ l,u pr, | sul f pna
qui nazol I ne- -c CPh“%) p(Lg d %, 5}% hf‘%}l’ E%OM%OQ%\/&@G%I}IH% 152.00
(s20 1H)d;ﬂ1ﬂxr@;meﬁg1)pr&phne Bsﬂﬂm@ﬁmdelms 18,85 %)d 8] NIVIR, %480 IHE dDMstbi)i 8) $967
(dd, 1H 11'1% 7.41 (t 132!2 153.17 - 3. I—g - 1
(m 2H)(s 1§)0§391ﬁ%§(1(1 Hy955 (s, 2H), st%p 289 (m, 2H), 177166 (m, 2H), 0.96 (t, J
4- Chl or (HAcC 1oy 0 propyl sul f onam do) phenyl ') qui nazol i ne- 8-
car boxg?ﬁridklze 32Hs;}léu pep%gg}f‘l n ?go%r opanol (5 nL) in a mcrowave vial (10-20
m.) and saturated with anmmonia for 15 m nutes. The reaction m xture was
then heated in a mcrowave reactor at 105 C for 15 mnutes. After renoval
of the sol vent under reduced press¥¥mPKE crude 20 product was purified by
HPLC to yield 4-am no-qui nazol i ng-8-carboxylic acid [2-chl oro-6-
fl uor o- 3- (propane-1 -sul fonyl am no) gnyQ] - am de as a solid (50.0 ng, 68%.
1H NWVR (400 MHz, DVBSO-d6) 6 13.%{3' H}ﬁ\ 8 (s, 1H), 8.69 - 8.61 (m
15}5 8.57 (s, 1H), 8.56 - 8.49 (3 , H8.@ (s 2H), 7.68 (t, J= 7.8 Hz,

> 7.37 (td, J= 8.8, 5.7 Hz, , '7.22 (t, J = 8.7 Hz, 1H), 3.15 - 3.03
(m 211), 1.84 - N(BBnfimo-22dfiflubroeriyd)-2-ncthlprbphte-1 btdfonani@2 - 0.93 (m
3H). 25 LC/Ié/IS: rﬂz 438. 0 [ M1] .

tep A: 2,6-Difluoro-3-(2-methylpropylsulfonamido)benzoic acid was prepared

68

according to the general procedure for Example N (step A), substituting methyl 3-amino-2,6-
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Example 4 NN OO I'Il N HO WO 2011/ 025938PCT/ US2010/ 046952 4- Am no-
ui nazoline-S-catsil 6-fiuoro-2-nethox -3- ( pro ane-1. -
sul f onyl awDreo}/qabesayl | - am de Step A- A 100 ni romaou/usetiomass: ask was

o g ttdnd e 380 m%*ﬁﬂléy'%%ﬁﬂz%%% 56O e ESham de (108 g, . 282

mmol ) di ssolStesi B> N-(8- Amlﬁwmmmué f eI propdie- { -BihlSorEhidd! ias g@@a@édlded
triethyl amne (86.6 ulL, 0.621 mml t hen 4-chl or oqui nazol i ne- 8- car bonyl

chl or i cscqrdmeatonthe genert mingsidyre BﬁdE?E&W@l? M clstepnB i sebsiitating 3.thdifuerp-3-62-60 C
for 3. f | h
crude a8 bRonBlirGad BRG] oLOE R VEBIGES B IR B ERTHL R aONE
acefat dluohephasie sicido ngi YBS-MS) M+1 = 265 2. 'H NMR (400 MHz, DMSO) § 9.36 (s, 1H),

4-chl or o- fl uoro 3- nmet hoxybenzyl)

o oy | <0 BB 0 A D1 I So i SOk e d 6t 415 PH). o R0 s

NI\/R(4 VO 11.59 (s, 1H), 9.31 (s, 1H), 8.79 (d, J=6.0 :
qq?wmi% mqﬁ%%}% 12 - 8.02 (m 1H), 7.17 (d, J= 8.6 Hz, 2H), 7. 11

(dd J= 9.0, 60 Hz, 1H), 7.01 (t, J= 9.0 Hz, 1H), 6.85 (d, J= 8.6 Hz, 2H),

4.69 (s, 2H), 3.86 (s, 3H), 3.71 (s,, 3H), 3.25 (d, J= 8.4 Hz, 2H), 1.80

(dt, J= 16.6, 8.4 Hz, 2H), 1.02 (t,ExampleQy, " 31y 15Step B: A ni crowave

vial was charged with 4-chl oro- Nf(6_£l uor o- 2- net hoxy- 3- (N- (4-

met hoxybenzyl ) pr opyl sul f onam do) ph zol i ne- 8- car boxam de (87 ny,

0.15 mml ) dissolved in 1,4-di NL,\\l ), and this solution was

satyrated with anmonia gas. The Teaction nPxtUre was heated in a nicrowave

redltor to 120 C for 20 minutes and then concentrated to renove the

1, 4- di oxane. TheNF(esAmlim aslifdidrophedy W 1tdvchpidpydhethatedtulfeédantiéd | ux 20 for

one m nute _aﬁqd aéﬂroomte erature for 30 m nutes. The water was

di scarded. THEP rdsi H{tarclerpPYVES i |ssLanapuido) 2Bl tarbegPica deidc SHee RISPAIEd t o

d

f Irﬁgsg%g&sr}rg?l \ét)S( tf}e -%Qﬂé??él&%ée%ﬁf)ex{/olge%%y }pr og su fsgggt}ﬁuén% mﬁh nyI%nalll}l r12é6zol in
e- 8- ca:iiiﬂvmralmndeataﬁoran@hyl 3-drhind-MNoRofo4®Bluddbenof8O- d6) 6 = 11.59 (s, 1H),
IEREANOL N LY IR LN O el Y
J=9.0 ;Jfl?parelf")acccﬁdi%@ {#.thd ‘ge%e% "Froce%l'ﬁ')e( fBr Q%a le M) ést%) % (§1|13|)st%hQ1n%33 71

(s, 3H), :
J=7.4 (p}zclo;gppy(lmethylsulfsumd@) 2,6~ dlﬂuorobenzom a01d for 2 chloro-3- (cyclopropylmethyl—

4- Am nQ net hox A y y yl heny
1) “qur A B e s o] 2Rt AR PO MR TSR B30
nol ) aBY ¢sf 1), 6o40@cetios Bej DY B.97L6.56 0n ), 5.308s, Addedif@l J&V‘Eﬂﬂz%’zH?]
stirring at room 30 tenp erature for 30 nminutes. Fol | ow ng renoval t he

di @RI orlehtet AR émahid). t0r59f+9éﬂé@e%m(93§c:‘rﬂ27tﬁmle2m educed pressure, the

mat eri al was redi ssolved in dichloronmethane (15 nL) and concentrated to
dryness. The crude product was triturated with 10 nL of hot ethyl ether and
the residue recrystallized from4 nExdiaple® hyl acetate, filtered and dried
in the vacuum oven at 80 WD 2011/ 025938PCT/ US2010/ 046952 C for 60 hours to

yi el d 4- am no- qui nazol i ne- 8- car boxyl §'c acid [6-fl uoro- 2- net hoxy- 3-
9

(propane-1 -sul fonyl am no) - phenyl] -zmndesas a solid (28 ng, 42% . 11-1 NMR
(400 MHz, DMSO-d6) 6 = 13.09 (s, 1 . - 1H), 8.63 (dd, J= 26.3, 13.5
Hz, 4H), 7.75 (s, 1H), 7.41 - 7H28 QH)\‘O 7.09 (t, J=9.2 Hz, 1H), 3.81

(s, 3H, 3.17 -3.05 (m 2H), 1.77 (dd, J= 15.1, 7.5 5Hz, 211), 0.99 (t, J=

Z ierZ]O g':l) nag/(?l I”L _ggSﬁm:?qoL%&ﬂoro-g-ﬁu%npg op%envl)propane 1-sulfonamide

[ 226hl or o- 3 Stgpr apahne-al salutidro Y | raethyloy cplvesl fluoroBeédasdtel &16.6t §p84 8 mmol) in
A 4- (2, 4-Di met hoxybenzyl am no) qui nazol i ne- 8-car boxylic acid 0390
0.115 ﬁﬂ@lﬂ}c a %ydﬁlfh%r b2 mias pdddupingrigparad (4 %%mlarlé?ma@oll o lwzga%lon
0.0

884 {URkd was stirred at room temperature for 3 hours, poured into ice/water and the resulting
precipitate was filtered. The obtained solid was purified by flash chromatography to afford

methyl 5-chloro-2-fluoro-3-nitrobenzoate (6.78 g, 30%).
62



HATU (0.0437 g, 0.115 mmol) and DI EA (d 0.742) (0.0308 nL, 0.177 mol) were
dissolved in DVF and stirred at 55 C overnight. The reaction m xture was
cool ed tavoaom/ﬂzmperature 15 partl tioned between EtOAeCarub2ew@ivesssand the

I Th th t C1,
saur at od adibits Anrebh 8 T NES ARl R 0crolbbo LT ilftbendints &L
ag ;)IE It OgA,12|9t¢) @idol \a®nf(il 6.2 @ €do hhﬁ@wgimrﬁorﬂhmgcmﬁnc@l G23w, 102 th@oB] éthafol 210D

X c to giv
N- ( 2- cHpb} w@gveﬁsr otfymd flbaaraction prswel yvag siiediatdinit K3 bansthemtordsdis naz
g![' ne- %o&%r {%m{:gt&g FHe %IX%I% \X)éy Sﬁlt\éﬁiswﬁf %ﬂw 'arcgtg{el Xnd 9 éaﬂﬁ‘afag Xb1dtofiPof 20
N- ( Z— c Hﬂaﬁ@@g -nr thp ylhygans fmammatad]e’nlyel)iqxﬂeoha laﬂyedlwmt by tednEita mithogthyl
gui nazol i ne- ﬁ,—car boxam de (0.0352 0.0617 mmpl) was dissolved in TFA (5
mL) andiR@ d8e Qreanist layses peFe oD, ff?ﬁé?"l%%‘ﬂ% slfgts i feged,nd coppiEsiady

room -t dzin
r ORc. RERa AhE AR (FANGE Nt Bhffied B AR filiom B Rh D (S Mo Rl PRAHEES,,
and corﬁ&l@roﬁaﬂmjobemzaate(ﬁ 7 g, &), was added, and a precipitate forned 25

o e St B st B YR Hbbh kRl Bt 6‘13%”0'”

2-10hl : :
%5 (%@ ﬁ?@oﬁl Ngmgggzsemﬂg 51&&{@&1%1613%?8@8% -5@*31@19?’31)18 n%ml?agd gcz[ms &121%13

8.67 ( §ulfma)l chirite-(8. lzanm 27. &m@ml) arc@m& Ahe (rtucugn ngigtlye Was Starezi atzo ‘((ﬂ ,for:LH)

b 35 1 Hfimbnesdihsr RSB e bt 000 hipsd s gt Pk on?”)

2011/ 035&&89@5/5 Ue2:0d Wifa R E@(WBCEFOESM hours. The volatiles were removed in vacuo,
4- Am ngmgw nazol i ne- 8-car boxyl ic acid

[2-flu b mprteisars-apidified with capsentyted Hrgﬁwlp -°C toahd heThe acidifiedsmasgu: was
a- o 15
n xlFur eeﬁ?r%%’téa%ﬁho-g{-y u%[?t)é é;ggﬂllélr% é‘ﬁe i}?sul egénta%gn G?Bgﬁegj Vglgg fga

HATU ( Golfarg, @Gltdrddnmanid) cd‘ﬂcéhtﬁhtdadsom opytet hyd aﬂbﬂaﬁl (6H1dH| 5 6h13D- Irﬂnbx)o,-3and
a catalytic Hﬁount of 4-di nmet hyl.am nopyr.i di ne (" DVAP nmg, Q.015 mmol)
i n DVF (PEOPEISHIgnagRidolbensaieerigtwhich Wé%%e@éﬂﬁ&%wtép 011t fHES’BFPr putifigatiodiact i on

t dawkt h hed
RCDE R e e T
di net hcaxycb:réingytbahe rgoherhl- przeédlm@ far- Bxdnmlemtl(suap ﬂ?\)namhsdm)mgeinthmha flago+3-ne- 8

. C?E)bo a&ipgﬁ nﬁgo)[bmﬁcﬂl ’m zacglg 4 \%BSSEJ[S?ggh yc 0%)r(cgpy met%ylvsmultf(t]n%lrjr'{ldf ug ther
4 (2, 4- ffao@@aeh%ya&a%yzl @@@Wﬂ 22%'7W1@Wk%@@ﬂﬁy'ﬁmmg@gnﬁ@&yhm

qui nazol i ne- 8- car boxani de mmol ) was taKen up |
trifludrPhcldt Ve AbiZdo HZTFHJ)65(34(ddLJ ﬂ%ééﬂaciﬂbdiﬁ(ﬁiﬂﬂh%\ﬁs 388 I(unx 8H).f or

2 hour Th 01?75 er reduced pressure and the m xture
purifi Zld780y?€§2 ?§§| q—Pf Elq%ﬂ%?grd 4- am no- qui nazol i ne-8- carboxylic
acid [2-fluoro-5-(propane-| - suI f onyl am no) - phenyTham de (38 ngy, 61%. 1H

NVR 20 (500 MHz, DMBO-d6) 6 14.15 (s, 1H), 9.73 (s, 1H), 8.72 (d, J= 7.4
Hz251H), 8.58 (s, 211), 8.32 (s, 2HExampBSS (t, J= 7.8 Hz, 1H), 7.41 -7.17

(m 1H), 6.98 (dd, J= 8.1, 3.7 , 3.11 -2.95 (m 2H), 1.71 (dd, J=
15.1, 7.5 Hz, 2H), 0.95 (s, 3H). L [NH z 404.1. Exanple 7

254- Ami no- qui nazol i ne- 8- car boxyl i /SJE/

[ 2, 6-di chl oro- 3-(propane-|-sulf | am <Bb heny1] - am de Step A: To
N- ( 3- ami no- 2, 4- di chl or ophenyl ) pr opanke-1 - sul f onami de (151 ng, 0.533 mmwl) in

chi or of or m (3 . Arﬁﬂoﬂﬁclﬁlf)ﬁﬁ?%%r%ilegﬂ} DARRIoApATRLERYLAfS! eves, was
added WD 2011/ i ne nmol ) and

then 4-chl orSdemui nézol i Mengylcar b@nkrllorqemfhlortﬁé ((\’ﬂ(&@bmglsulfo@yl)rﬁﬂhe)thylivhwyl-

reacti on,m xt. eft sti r ient t The
e Sttt et Ftninrtd hitirdibe B B ek DR ok Eiipoi R »),
acgbat etbexang 1-MetyRiropade3 - Mfoﬁ?ﬁ‘)ﬁorﬂfe for propane 1-sulfonyl chloride.

4-chl oro-N- (2, 6-di chl oro- 3-( ?lzl sul f onam do) phenyl ) qui nazol i ne- 8- car boxam

ide. 5 LC t‘[H\/IB_L] 6-,thom723ﬂ(lpro 3-(2-methylpropylsulfonamido)benzoic acid was prepared
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Step
B: 4- Chl or o- N- (2, 6-di chl or o- 3- (propyl sul f onam do) phenyl ) qui nazol i ne- 8- car box
am de (86w8 201y,/02603876 "ol ) was di ssol ved i n [ sopr opyl abtm}so{blo(0569ﬂi)

A i . d.thro t I on 15 m nutes Tes ent was

ooy e et SRR ER LD Matale & (L Dbt Zah?-c gy yffioro-

pr epar st (N @is&ﬂﬁk;%dlﬁn?bf.pﬁfétl@iﬁ%ﬁﬁrlﬂiﬁhﬁ%én&@at@ foRT byl '@cli'l@roa.?-ﬂqoro 3-
d| c | or o- 3- (propane- 1- sul f'onyl am no) - phenyl ] am de .3 ng, 64% 1H

NI\/R ( 540-wrepylsoNBOiBppEsu Bnamidog bertadpte. 9. 62 (s, 111), 8 65 (d, J = 7.4 Hz,

1 8. 57 1 J= 63. 1. Hz,. 7. 68
(1 32 70 MR 1ty | NCEaigsFiohe 3 porniyn 3 Age! forormad uligiiof pg
1H5 1 p?ﬁ)aféﬂt accdrdlrigdrt(ﬁthe7 efietdl probEllure FoPBxdrhple MTstép B)HeubsBtiking LecHYGrol Mt-1]
mz 454.0 es 8 - 27 in Table 1 were prgyared according to

t he abélPé’“éf(é%ﬁﬂleékyln@Pﬁlju}éW@éﬂbm@lﬁst arti ngcitat eri al 9or Tabl e 2-eblenepi-e

coaon <SR B Bl g€ obid 02 (PR, E200, 5 R ©1

car box 0@ VaE, dDMSOD)émeS{(Q(s THy o2 @d( 7 +-8.8,ul .8 ony I Hiyi 6160 = 6pfaetmy, IH)apMd€s,

404.1
2H), 2.97 (d, J = 6.4 Hz, 2H), 2.21-2.10 (m, 1H), 1.01 (d, J = 6.7 Hz, 6H).

10
Example T
F \
\\S/\/
HzN H/ \\O
Cl

N-(3-Amino-2-chloro-5-fluorophenyl)propane-1-sulfonamide

Step A: To a solution of 2-chloro-5-fluorobenzene-1,3-diamine (1.01 g, 6.29 mmol; 70%

15 purity) (described in U.S. Pat. Publication No. 2006/0258888) in DCM (30 mL) and

tricthylamine (1.93 mL, 13.8 mmol) was added propane-1-sulfonyl chloride (1.41 mL,

12.6 mmol) at 0 °C. The reaction mixture was stirred at room temperature for 1 hour. An

aqueous saturated solution of NaHCO; and ethyl acetate were added, and the layers were

separated. The aqueous layer was extracted twice with ethyl acetate. The organic phases were

20 combined, dried with sodium sulfate, filtered and concentrated in vacuo. The crude mixture was

dissolved in tetrahydrofuran (15 mL) and methanol (5 mL), and 1.0 M of sodium hydroxide in

water (6.3 mL) was added. The reaction mixture was stirred at room temperature for 30

minutes. An aqueous saturated solution of NaHCO; and ethyl acetate were added, and the layers

were separated. The aqueous layer was extracted twice with ethyl acetate. The organic layers

25  were combined, dried with sodium sulfate, filtered and concentrated in vacuo. The crude product

was purified by flash chromatography to afford N-(3-amino-2-chloro-5-fluorophenyl)propane-1-
sulfonamide (0.17 g, 7%). m/z (ES-MS) M+1 = 281.2.

30
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* 14.09 (s, 1H), 9.68 (s, 1H), 8.71 (dd, J = 7.5, 1.3 Hz, 1H), 8.57 (s,
2H), 8.33 (t, J = 6.4 Hz, 3H), 7.69 (s, 1H), 7.17 (s, 2H), 3.26 - 3.01 (m
2H), 1. 7AW0d011025938. 6 Hz, 2H), 1.00 (t, J = 7.4 Hz, 3H) peTNING010/04652 O
.2NN,,,:s H 21 00 4-Am no-qui nazolhne-B- arboxylic acid [2, 3, 6-
trifluoro-5-(propane-1- sul fonyl ami B?mpﬁﬁ,nyl]-am de 440.1 * 13.46 (s,
1H), 9.93 (s, 1H), 8.65 (s, 1H), 8.57 (s, 2H), 8.33 (s, 2H), 7.69 (s, 1H),
7.46 (s, 1H), 3.16 (s, 2H), 1.75%s 0,98 (s, 3H WO

2011/ 025938PCT/ US2010/ 046952 10 1. @~ ﬁ*s NN---\," I,.,H -, H2NOO - |

4- Ani no- qui nazol i ne- 8- car boxyl BN acyd N> >¢hi™or o- 6- f | uor o- 3- ( 2-

nmet hyl - propane- 1- sul fonyl am no) - phenyl] - am de

N-(3-Amino-2.4-dichlorophenyl)propane-1-sulfonamide

Step A: 2,6-Dichloro-3-nitrobenzoic acid (2.13 g, 9.03 mmol) was dissolved in 2:1
5  THF:saturated aqueous NH4Cl and cooled to 0 °C. The mixture was treated with zinc (11.8 g,
181 mmol) and then allowed to warm to ambient temperature and stirred for 24 hours. The
reaction mixture was filtered through GF/F paper while rinsing with THF. The mixture was
acidified to a pH of 1 using .0 M HCI and extracted with 15% 2-propanol/DCM (3 x). The
extracts were washed with water and brine, dried over sodium sulfate and concentrated to afford
10 3-amino-2,6-dichlorobenzoic acid (1.40 g, 6.82 mmol, 75.5% yield). MS (APCl-neg) m/z
=203.6 (M-H).

Step B: 3-Amino-2,6-dichlorobenzoic acid (1.40 g, 6.82 mmol) was dissolved in dry
dichloromethane (66.7 mL). Triethylamine (4.09 mL, 29.4 mmol) was added, and the mixture
was chilled to 0 °C. Propane-1-sulfonyl chloride (2.48 mlL, 22 mmol) was then added using a
15  syringe. When the addition was complete, the mixture was allowed to warm to ambient
temperature and stirred for 1 hour. The mixture was concentrated in vacuo and diluted with
diethyl ether. The mixture was washed with 0.25 M NaOH (80 mL) and the aqueous layer
acidified to a pH of 1 using LOM HCL. The aqueous layer was extracted with 15% 2-
propanol:DCM (2 x 300 mL). The organic layer was collected, dried over sodium sulfate, and
20 concentrated to afford 2,6-dichloro-3-(propylsulfonamido)benzoic acid (1.55 g, 4.96 mmol,
74.4% yield). "H NMR (400 MHz, DMSO-dg) 6 9.77-9.75 (s, IH), 7.84-7.80 (d, IH), 7.71-7.68

(d, IH), 3.82-3.72 (m, 2H), 1.89-1.70 (m, 2H), 1.05-1.03 (m, 3H).
Step C: To a solution of 2,6-dichloro-3-(propylsulfonamido)benzoic acid (2.788 g,
8.93 mmol in THF (40 mL) was added triethylamine (2.863 mL, 20.5 mmol) and
25  diphenylphosphonic azide (2.282 mL, 10.2 mmol). The reaction mixture was stirred for 6 hours
at room temperature. Water (8 mL, 400 mmol) was added, and the reaction mixture was heated
under reflux overnight. Ethyl acetate (300 mL) was added, followed by washing with saturated
aqueous NaHCOj3 solution and brine. The solvent was removed under reduced pressure and the
crude product purified vig silica gel flash chromatography using ethyl acetate/hexane (1:1) as
30 eluent to yield 834 mg (33 %) of N-(3-amino-2,4-dichlorophenyl)propane-1-sulfonamide. 'H

NMR (500 MHz, DMSO-dg) § 9.24 (s, 1H), 7.20 (d, J = 8.7 Hz, 1H), 6.71 (d, J = 8.7 Hz, 1H),
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452.1 * 13.45 (s, 1H), 9.55 (s, 1H), 8.69- 8.60 (m 1H), 8.58 (s, 1H), 8.53
(d, J =8.3, 1H, 8.30 (s, 2H), 7.68 (t, J =7.8, 1H, 7.45 (dd, J = 9.1,
5.2, 1H) W@ZBﬁ/OZSSBB J=29.1, 1H), 3.05 (d, J = 6.5, 2H) PC2R2010086950 =

4 A QUi Aor a0 e 2Pk (U B9 7 S . 08l bty 1O

sulfonwar[Mm]nﬂpbgmyl] am de 422.1 * 14.38 (s, 1H), 10.00 (s, 1H), 8.72
(d, J =7.3 H, 1H), 8.57 (s, 1H), 8.54 (d J = 8.0 Hz, 1H), 8.41 (s, 2H),

8.22 - 8.14 (m 1H), 7.71 (t, J=78Hz 7.01(ddd, J =9.4, 5.9, 3.2
Hz, 1H), 3.23 -3.15 (m 2H), 1.83- &‘n% 1.00 (t, J = 7.4 Hz, 3H
12 al 0 \s" NNHNL'1, |HL/4., F H2N5O® B\ o- qU| nazol i ne- 8- carboxylic acid

[2,6- difluoro-3-(2-nethyl- propa

HO S ~~_F
0O F i
2.6-Difluoro-3-(3-fluoropropylsulfonamido)benzoic acid

[0001] Step A: Into a 3000-mL 4-necked round-bottom flask was placed a solution of

methyl 3-amino-2,6-difluorobenzoate (120 g, 609.63 mmol, 1.00 equiv, 95%) in
dichloromethane (1800 mL) and pyridine (152 g, 1.92 mol, 3.16 equiv) followed by the addition

10 of 3-fluoropropane-1-sulfonyl chloride (103 g, 643.75 mmol, 1.06 equiv) dropwise with stirring
at 8 °C. After stirred overnight at 8 °C, the resulting mixture was washed with 2x400 mL of 5N
HCI and 2x400 ml of brine. The organic layer was dried over anhydrous sodium sulfate and
concentrated under vacuum to afford 150 g (75%) of methyl 2,6-difluoro-3-(3-
fluoropropylsulfonamido)benzoate as a lavender colored solid.

15 Step B: A solution of methyl 2,6-difluoro-3-(3-flucropropylsulfonamido)benzoate (150
g, 458.2 mmol, 1.00 equiv, 95%) in tetrahydrofuran (750 mL) and KOH (aq. 2N, 750 mL) was
stirred at 50 °C in an oil bath for 3.5 h, cooled and concentrated under vacuum. The residual
solution was adjusted to pH 2-3 with 6N HCI and extracted with 3x1000 mL of ethyl acetate.
The combined organic layers were dried over anhydrous sodium sulfate and concentrated under

20 vacuum to afford 140 g (crude) of 2,6-difluoro-3-(3-fluoropropylsulfonamido)benzoic acid as a
lavender colored solid. 'H NMR (500 MHz, DMSO-ds) 6 14.05 (br s, 1H), 9.71 (s, 1H), 7.56-
7.50 (m, 1H), 7.20 (t, 1H), 3.12-3.08 (m, 2H), 1.73-1.66 (m, 2H), 1.39 (sx, 2H), 0.87 (t, 3H). MS
m/z 296.1 [M-1].

25 Example W
Cl

N

HO NS~ F
o f H
6-Chloro-2-fluoro-3-(3-fluoropropylsulfonamido)benzoic acid

[0002] Step A: Into a 5000-mL 4-necked round-bottom flask was placed a solution of

benzyl 3-amino-6-chloro-2-fluorobenzoate (200 g, 714.29 mmol, 1.00 equiv) in

30  dichloromethane (2000 mL) and triethylamine (216 g, 2.14 mol, 3.00 equiv) followed by the
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sul f onyl am no) - phenyl]-am de 436.1 * 13.25 (s, 1H), 9.69 (s, 1H), 8.67-
8.60 (m 1H), 8.57 (s, 1H), 8.53 (d, J = 7.0 Hz, 1H), 8.32 (s, 2H), 7.68
(t, J = AvO2biimj023¢4d, 7.36 (td, J = 8.8, 5.7 Hz, 7. PRT(US2019/046992 2 Hz,

1H),
T T i BT e T N

car box)dlctlﬁm@ﬁieqlaﬁ@@(m’ &I QRIrQWismlﬂﬁ&ﬁ*ﬁH fat (Snﬁd @U@rn&) %m@ ﬂﬁ&l U at room
phenyl ) -am de 434. 1H), 0 (m 1H), 8.

(s, 1H)temperg@ug fpr 3;h £he7resplng mpm)lre \8as3xgas@gql W?thi)SOO 'mla Sf ﬁIN HQI and?ZxéO(D-mL afH) ,

Jd = 7.1

5 ,39 (tvga‘uir ]Hw qr%wc l?ﬁfer Yy&s '&%é%é)v aél}yd((ms_%q)tum cfugfgt]ék%id ﬁonceatgééq_&md%_b
VO 3013@6@5&3@%’?&4826(1% Q4629 2of18ertAgN NS0l B fluoro-3-t NS V3 -fludfPropyl-
sulfonyl)propylsulfonamido)benzoate as a brown oil.
[0003] Step B: A solution of benzyl 6-chloro-2-fluoro-3-(3-fluoro-N-(3-fluoropropyl-
sulfonyl)propylsulfonamido)benzoate (360 g, 647.73 mmol, 1.00 equiv, 95%) in tetrahydrofuran
(1800 mL) and KOH (2M, 1680 mL) was stirred at 50 °C for 12 h. The resulting mixture was
10 cooled and concentrated under vacuum to remove most of THF. The residual solution was
washed with 3x500 mL of EtOAc. The aqueous layer was adjusted to pH 2-3 with HCI (6M).
The resulting solution was extracted with 4x500 mL of ethyl acetate. The combined organic
layers were dried over anhydrous sodium sulfate and concentrated under vacuum to afford 190 g
(89%) of 6-chloro-2-fluoro-3-(3-fluoropropylsulfonamido)benzoic acid as a pink solid. 'H
I5 NMR (400 MHz, DMSO-ds) 6 9.65 (br s, 1H), 7.03 (m, 1H), 6.58 (m, 1H), 4.59 (m, 1H), 4.47
(m, 1H), 3.18 (m, 2H), 2.22-2.02 (m, 2H). MS m/z 312.1, 314.1 [M-1].

Example X

F
O\\S//O
HOOC H ~~F

Cl
20

2-Chloro-6-fluoro-3-(3-fluoropropylsulfonamido)benzoic acid

[000-4] Step A: Into a 2000-mL 3-necked round-bottom flask was placed a solution of
methyl 3-amino-2-chloro-6-fluorobenzoate (50 g, 243.84 mmol, 1.00 equiv, 99%) in
dichloromethane (900 mL) followed by the addition of triethylamine (75 g, 726.28 mmol, 3.00
25  equiv, 98%) dropwise with stirring at 0 °C. To this was added a solution of 3-fluoropropane-1-
sulfonyl chloride (55.6 g, 344.02 mmol, 1.30 equiv, 99%) in dichloromethane (100 mL)
dropwise with stirring at -15 °C. After stirring overnight at room temperature, the resulting
solution was diluted with 500 mL of DCM, washed with 2x500 mL of water and 5x500 mL of
HCI (4N) to remove starting material. The organic layer, containing methyl 2-chloro-6-fluoro-3-
30 (3-fluoropropylsulfonamido)benzoate =~ and  methyl  2-chloro-6-fluoro-3-(3-fluoro-N-(3-
fluoropropylsulfonyl)propylsulfonamido)benzoate as a contamination, was washed with 2x500

mL of brine, dried over anhydrous sodium sulfate and concentrated under vacuum. This resulted
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4- Am no- qui nazol i ne-8- carboxylic acid [5- chloro-2-fluoro-3- (propane-1-
sul fonyl am no) - phenyl]-am de 438.0 * 14.37 (s, 1H), 9.98 (s, 1H), 8.71 (d,
J = 7.5 HxQ20Hy258857 (s, 1H), 8.53 (d, J = 8.2 Hz, OH) pC8142018/040@5fm 1H),

g' gg f§§9§§c(ucye15&)ngrgis §€1 owole%nch7w wdllﬁ}sdd&t% ;. 55, z ? EZHleg%i-i) 15
| H2N NN a &téh BHto £16060- mLN‘oﬁnd bottf fladiP@ere 1£ce&rms6ﬁmqwoﬂamb nfiRtufe from
car boxyl i c aci ?@[2 chl oro-2-fluoro-3-(2- net hyI propane-1- sul f onyl am no) -

phenyl Jlash ifegteindsaly drofyran @59 snlyand a golgboy of potassium, Igairgxide §60-,71.85 mol,
580 i )y g, ol e i 138 bl

13. 3, @obletizo rdor) tenipeBuredyith) a waber/icdBath,@dhcelrated under vacuum, diluted with 100
mL of H,O, and washed with 3x500 mL of ethyl acetate. The aqueous layer was adjusted to pH
1 with HCI (2 mol/L). The resulting solution was extracted with 5x200 mL of ethyl acetate. The
combined organic layers were washed with 1x500 mL of brine, dried over anhydrous sodium
sulfate and concentrated under vacuum. The residue was washed with 1x200 ml of hexane and
10 dried to afford 60 g (78%, two steps) of  2-chloro-6-fluoro-3-(3-
fluoropropylsulfonamido)benzoic acid as a yellowish solid. "H NMR (400 MHz, MeOH-d}) §
7.63 (m, 1H), 7.19 (m, 1H), 4.56 (m, 1H), 4.44 (m, 1H), 3.21 (m, 2H), 2.25-2.12 (m, 2H). MS

m/z 312.1, 314.1 [M-1].

15 Example Y

N-(3-Amino-2.4-difluorophenyl)-3-fluoropropane- 1 -sulfonamide

[0005] Into a 3000-mI. 4-necked round-bottom flask were placed a solution of 2,6-
20  difluoro-3-(3-fluoropropylsulfonamido)benzoic acid (150 g, 479.80 mmol, 1.00 equiv, 95%) in
N,N-dimethylformamide (1200 mL), TEA (153 g, 1.51 mol, 3.00 equiv) and DPPA (208.5 g,
758.18 mmol, 1.50 equiv). The resulting solution was stirred at 6 °C for 2 h followed by the
addition of water (364 mL, 40.00 equiv). The resulting solution was stirred at 80 °C in an oil
bath for 1.5 h, diluted with 3 L of H,0, and extracted with 3x1 L of ethyl acetate. The combined
25  organic layers were washed with 3x1 L of H,O, dried over anhydrous sodium sulfate and
concentrated under vacuum. The residue was applied onto a silica gel column eluted with ethyl
acetate/petroleum ether (1:2) to afford 74.74 g (58%) of N-(3-amino-2,4-difluorophenyl)-3-
fluoropropane-1-sulfonamide as a brown solid. "H NMR (400MHz, CDCls, ppm): 2.265 (2H,
m), 3.252 (2H, m), 3.805 (2H, br), 4.494 (1H, t), 4.611 (1H, t), 6.274 (1H, s), 6.842 (2H, m).
30  LC-MS (ES, m/z): 268 [M+H]".
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I HZN NN O c¢''" HNN S\, \ 0. 100 - 4- Am no- qui nazol i ne- 8-
carboxylic acid (2- chloro-3- cycl opropyl net hanesul f onyl am no-6-fl uoro-
phenyl ) - anDde114B838 * 13.47 (s, 1H), 9.55 (s, 1H), 8. 65P(CaUsdo1v/046932 Hz,

1H),
HZ1
2H),
17 |

8.58 (s, 1H), 8.53 (d, J = 8.0 Hz, 1H), 8.32 (s, 2H), 7.68 (t,
1H), 7.51 -7.44 (m 1H), 7.36 (t, J = 9.0 Hz, 1H), 3.14 (d, J =
1.161.06 (m 1H), 0.58 (d, J = 7.6 Hz, 2H), 0.37 (d, J = 4.4 Hz, 2H)

H2ZN NN a N--\\ 0 HNHO 1010 4- Am no-qui nazoline-8- carboxylic a [ 6-

cid

chl oro-2-fl uoro- 3- Example

10

15

20

25

30

Cl
0 0
\\S// =
HzN H/ ~TN

N-(3-Amino-4-chloro-2-fluorophenyl)-3-fluoropropane-1-sulfonamide

[0006] Into a 3000-mL 3-necked round-bottom flask was placed a solution of 6-chloro-
2-fluoro-3-(3-fluoropropylsulfonamido)benzoic acid (190 g, 574.84 mmol, 1.00 equiv, 95%) in
N,N-dimethylformamide (1500 mL) and triethylamine (184 g, 1.82 mol, 3.00 equiv) followed by
the addition of DPPA (250 g, 909.09 mmol, 1.50 equiv) dropwise with stirring at 5 °C over 10
min. After stirred at 5 °C for 2 h, to the reaction mixture was added water (500 mL). The
resulting solution was stirred at 80 °C in an oil bath for an additional 2 h, cooled and diluted
with 2000 mL of EtOAc. The organic layer was washed with 4x1000 mL of brine, dried over
anhydrous sodium sulfate and concentrated under vacuum. The residue was applied onto a silica
gel column eluted with ethyl acetate/petroleum ether (1:3) to afford 76 g (46%) of N-(3-amino-
4-chloro-2-fluorophenyl)-3-fluoropropane-1-sulfonamide as a white solid. "H-NMR (400 MHz,
CDCls, ppm): 7.04-7.06 (1H, m), 6.91-6.87 (1H, t), 6.39 (1H, s), 4.62-4.59 (1H, t), 4.40-4.57
(1H, t), 4.15 (1H, br), 3.27-3.24 (2H, t), 2.30-2.16 (2H, m). LC-MS (ES, m/z): 283 [M-H]".

Example AA

N-(3-Amino-2-chloro-4-fluorophenyl)-3-fluoropropane-1-sulfonamide

Into three 1000-mL 3-necked round-bottom flask, purged and maintained with an inert
atmosphere  of nitrogen, was placed a solution of 2-chloro-6-fluoro-3-(3-
fluoropropylsulfonamido)benzoic acid (147 g, 422.68 mmol, 1.00 equiv, 90%) in N,N-
dimethylformamide (1170 mL) followed by the addition of triethylamine (142 g, 1.38 mol, 3.00
equiv, 98%) dropwise with stirring at 0-5 °C. To this was added diphenylphosphoryl azide (200
g, 712.73 mmol, 1.50 equiv, 98%) dropwise with stirring at 0 °C. The resulting solution was
stirred at 25 °C for 4 h. The reaction mixture was diluted with water (340 mL). The resulting

solution was stirred at 80 °C in an oil bath overnight, cooled to room temperature and
69
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(propane-1- sul fonyl am no)- phenyTham de 438.0 *13.47 (s, 1H), 9.90 (s,
1H), 8.65 (dd, J= 7.5, 1.4 Hz, 1H), 8.58 (s, 1H), 8.53 (dd, J= 8.3, 1.4 Hz,
1H), 8.43w0=21110249388. 26 (s, 1H), 7.69 (t, J= 7.9 Hz, 1HPCT/UR26UB/0469%2 36 (m

1, FoneRREofe) st Shigghn. Thd *iquaedyton s baegopth, bion Tl B

aci d ( Gvashéd @ith431 00t MBI SEuf06Y 40NN Bicdrbohhtd RbRitiBA @AY 13 0D HE of BAnd) ThE3. 47
(s, 1H), 9.90 (s, 1H), 8.65 (d, J= 6.6 Hz, 1H), 8.58 (s, 1H), 8.53 (d, J=
8.2 Hz oraagjc lageywas glried |qyer gnip@rqus sodiym sulfigs 20d oo 3RPCNdEISYTLOMO Jd52
residue was applied onto a silica gel column eluted with ethyl acetate/petroleum ether (1:4) to
5 afford 50.3 g (41%) of N-(3-amino-2-chloro-4-fluorophenyl)-3-fluoropropane-1-sulfonamide as
a white solid. "H NMR (400 MHz, DMSO-ds, ppm): 89.84 (1H, s), 7.06 - 7.02 (1H, d), 6.65-
6.62 (1H, d), 5.53 (2H, s), 4.62-4.59 (1H, m), 4.50 - 4.47 (1H, m), 3.18 - 3.15 (2H, m), 2.17 -

2.04 2H, m). LC-MS (ES, m/z): 285 [M+H]".

10 Example AB
Cl
O\\S/,O E
H.N N~ ~ TN
ca H

N-(3-Amino-2.4-dichlorophenyl)-3-fluoropropane-1-sulfonamide
Step A: To 3-amino-2,6-dichlorobenzoic acid (8.00 g, 38.8 mmol) in tetrahydrofuran
(200 ml) at 0 °C was added dropwise triethylamine (29.8 mL, 214 mmol) followed by 3-

15  fluoropropane-1-sulfonyl chloride (15.1 mL, 136 mmol). The reaction mixtue was stirred at 50
°C for 16 hours and then cooled to room temperature. Water and dichloromethane were added.
The biphasic layers were separated, and the aqueous layer was extracted twice with
dichloromethane. The organic layers were combined, dried with sodium sulfate, filtered and
concentrated in vacuo. The obtained oil was dissolved in tetrahydrofuran (107 mL) and 8§ M
20  NaOH (49 mL) was added dropwise at room temperature. The reaction mixture was heated at 50
°C. Volatiles were removed in vacuo, and the reaction mixture was acidified with concentrated
HCl at 0 °C to pH 1. The aqueous phase was then extracted twice with ethyl acetate. The organic
layers were combined, dried with sodium sulfate, filtered and concentrated in vacuo. The crude
product was purified by flash chromatography to afford 2,6-dichloro-3-(3-

25  fluoropropylsulfonamido)benzoic acid (6.7 g, 44%).
Step B: To a solution of 2,6-dichloro-3-(3-fluoropropylsulfonamido)benzoic acid (6.7 g,
20.0 mmol) in 1,4-dioxane (50 mL) was added triethylamine (3.11 mL, 22.3 mmol), followed by
diphenylphosphonic azide (4.73 mL, 21.3 mmol) at room temperature. The reaction mixture was
stirred at room temperature for 1 hour, then at 50 °C for 7 hours. The reaction mixture was
30  subsequently added dropwise, via an addition funnel, over 15 minutes in a round-bottom flask

containing 1,4-dioxane (24 ml) and water (1.83 mL, 101 mmol) at 95 °C. The reaction was
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7.69 (t, J=7.8 Hz, 1H), 7.47 - 7.35 (m 2H), 3.15 (q, J= 7.3 Hz, 2H), 1.26
(t, J= 7.3 Hz, 3H) 19 o0 :\s NNFIN |11 H2N(ei OF C) 4- Am no- qui nazol i ne- 8-
car boxyl iwoaoildnés&s et hanesul f onyl am no- 2, 6-di f| uor o- plremyukpo10aniode 408. O

6. 53 (diited s Rnfpbedrie ) ORI hG Eeactn i Shiantifleg it f haff 3
(td, J=tSvalumd afd Hien dilided V71th28th§1t acetlite ghd/a :lﬁ%lrat%hﬂsol:ﬁuérl of NaH@(% TR Mﬁhas?d")
127(t J= 7.3 Hz, 3H 20 O\\"NNHN NS 1IHO C

4- Ami no2ERTF HgRotepRted, anchihb anydaus layet wag threwtﬂddweBWIﬂet:ﬂhahwmlté Jrlny Ioagﬂnm) 6-
10 B A 30 S0 Syt P i O
3H) 521 p¥dductkwas purified by flash chromatography to afford N-(3-amino-2,4-dichlorophenyl)-3-

fluoropropane-1-sulfonamide (3.06 g, 50%). 1H NMR (400 MHz, DMSO) § 9.45 (s, 1H), 7.23

(d, J= 8.6 Hz, 1H), 6.70 (d, J = 8.6 Hz, 1H), 5.61 (s, 2H), 4.59 (t,J = 5.8 Hz, 1H), 4.48 (t, J =

5.8 Hz, 1H), 3.25 - 3.15 (m, 2H), 2.20 — 2.01 (m, 2H). m/z (ES-MS) 301.2 (100%) [M+1].

10 Example AC

(3-Amino-4-methylphenyl)propane-1-sulfonamide
Step A: To 4-methyl-3-nitroaniline (1.0 g, 6.57 mmol) in DCM (30 mL) at 0 °C was
15 added TEA (4.58 mL, 32.9 mmol), followed by propane-1-sulfonyl chloride (1.84 mL, 16.4

mmol). The solution was warmed to ambient temperature and stirred for 2 hours. The solution
was diluted with aqueous bicarbonate (100 mL) and extracted with EtOAc (3 x 40 mL). The
organics were dried over sodium sulfate, filtered and concentrated under reduced pressure to
afford N~(4-methyl-3-nitrophenyl)-N-(propylsulfonyl)propane-1-sulfonamide (2.4 g, 100%).

20 Step B: To N-(4-methyl-3-nitrophenyl)-N-(propylsulfonyl)propane-1-sulfonamide (2.4 g,
6.6 mmol) in 4:1 THF:MeOH (75 mL) was added 2 M NaOH (16 mL, 33 mmol). The solution
was warmed to 50 °C for 3 hours. The cooled solution was concentrated under reduced pressure,
and the residue was diluted with aqueous ammonium chloride (100 mL) and extracted with
EtOAc (3 x 40 mL). The combined orgénics were washed with aqueous bicarbonate (2 x 50

25 mlL), then dried over sodium sulfate, filtered, and concentrated under reduced pressure to afford
N-(4-methyl-3-nitrophenyl)propane-1-sulfonamide (1.6 g, 94%).

Step C: To N-(4-methyl-3-nitrophenyl)propane-1-sulfonamide (1.6 g, 6.19 mmol) in
EtOH (30 mL) was added 10% Pd/C (1.32 g, 1.24 mmol). The suspension was stirred under a
balloon of hydrogen at ambient temperature for 16 hours. The suspension was filtered and

30  concentrated to afford (3-amino-4-methylphenyl)propane-1-sulfonamide (1.38 g, 97.6%). 'H
NMR (400 MHz, CD30D) 8 6.96-6.99 (m, 1H), 6.63-6.65 (m, 1H), 6.45-6.49 (m, 1H), 6.38 (br
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N iFIN 2 HZNN-SC) o= fatH\-__  400.2 phenyl]-am de **13.53-13.57 (bs,
1H), 8.96- 9.00 (m 1H), 8.71 (s, 1H), 8.36-8.38 (m 1H), 7.94-7.98 (m
7. 66W0.261M/028381H), 7.20-7.23 (m 1H), 7.09-7.13 (mPCTH)S2016/08@556. 43

(0B BN S 2 SEL S o, B2 67 o, B

ui naacza29dl jNgERe- - 8- met hyl - 5- (propane-1-  sul fonyl am no) - 22 CI N---"

1H),

/ HN

_ H2NN S- 0---u OH \- 4- Am no- qui nazol i ne-8- carboxylic acid [2-

chl or o- 5- (propane-| -
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Example AD

N-(3-Amino-4-chlorophenyl)propane-1-sulfonamide
Step A: To 4-chloro-3-nitroaniline (29.0 mL, 5.79 mmol) in DCM (30 mL) at 0 °C was
added triethylamine (4.19 mL, 29.0 mmol) and propane-1-sulfonyl chloride (1.63 mL, 14.5

mmol). The solution was warmed to ambient temperature and stirred for 1 hour before dilution
with aqueous bicarbonate (50 mL) and extraction with EtOAc (3 x 40 mL). The organics were
dried over sodium sulfate, filtered, and concentrated under reduced pressure to afford N-(4-
chloro-3-nitrophenyl)-N-(propylsulfonyl)propane-1-sulfonamide (2.4 g, 107%), which was used
without further purification.

Step B: To N-(4-chloro-3-nitrophenyl)-N-(propylsulfonyl)propane-1-sulfonamide (2.4 g,
6.6 mmol) in 4:1 THF:MeOH (75 mL) was added 2 M NaOH (16 mL, 33 mmol). The solution
was warmed to 50 °C for 3 hours. The cooled solution was concentrated under reduced pressure,
and the residue was diluted with aqueous ammonium chloride (100 mL) and extracted with
EtOAc (3 x 40 mL). The combined organic extracts were washed with aqueous bicarbonate (2 x
50 mL), then dried over sodium sulfate, filtered, and concentrated under reduced pressure to
afford N-(4-chloro-3-nitrophenyl)propane-1-sulfonamide (1.5 g, 88%).

Step C:  To N-(4-chloro-3-nitrophenyl)propane-1-sulfonamide (0.50 g, 1.79 mmol) in
MeOH (10 mL) was added 2 M HCI (2 mL) and Fe(0) (0.301 g, 5.38 mmol). The suspension
was warmed to reflux for 4 hours, then cooled and filtered through GF/F paper. The filtrate was
concentrated under reduced pressure to afford N-(3-amino-4-chlorophenyl)propane-1-
sulfonamide (0.40 g, 89%). 'H NMR (400 MHz, MeOD-d,) 6 7.16-7.21 (m, 1H), 6.90 (s, 1H),
6.58-6.63 (m, 1H), 3.02-3.08 (m, 2H), 2.13 (s, 3H), 1.73-1.84 (m, 2H), 0.97-1.05 (m, 3H).
LC/MS: m/z 247.1 [M-1].
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sul fonyl am no) - phenylj-am de 420.1 ***8.82-8.85 (m 1H), 8.58 (s, 1H),
8.56-8.58 (m 1H), 8.35- 8.39 (m 1H), 7.65-7.70 (m 1H), 7.41-7.44 (m
1H), 7.05W0200@26988 1H), 3.21-3.17 (m 2H), 2.52 (s, 3ECTG282446981 (m
2H), 1.03-1.07 (m 3H) 23 o0s.,pc N'--HNN------ .. I\---. 1TH H2N50 F

4- Ami no- qui nazol i ne- 8- carboxylic agplo AL i | uor o- 3- (3-f 1 uor o-
propane-1- sul fonyl am no)- phenyl]-amde 440.2 * 13.28 (br s, 1H), 9.84 (br
s, 1H), 8.64 (d, J=7.0 Hz, 111), 8. sQPH), 8.52 (d, J=7.0 Hz, 1H),
8.43-8.19 (br s, 2H), 7.68 (t, ds OVEZNPH%.38 (m 1H), 7.24 (m 1H),
4.61 (m 1H), WO 2011/025938PCT/ US2810/"046952 4.49 (m 1H), 3.22

(m 2H), 2.19-2.06 (m_2H 24 )
N-(3-Amino-2-chlorophenyl)propane-1-sulfonamide

Step A: 2-Chloro-3-nitroaniline (Sienkowska, et. al., Tetrahedron 56 (2000) 165) (0.36
5 g, 2.086 mmol) was dissolved in DCM (20 mL) and cooled to 0°C. Triethylamine (0.8723 mL,
6.258 mmol) was added followed by propane-1-sulfonyl chloride (0.5847 mL, 5.215 mmol) and

the reaction was stirred at room temperature overnight. The reaction was quenched with 0.1 N
HCl (10 mL) and the layers were separated. The organic layer was dried over Na;SO,, and
concentrated to give N-(2-chloro-3-nitrophenyl)-N-(propylsulfonyl)propane-1-sulfonamide as an
10 oil which was used directly in the next step.
Step B: N-(2-Chloro-3-nitrophenyl)-N-(propylsulfonyl)propane-1-sulfonamide (0.8028
g, 2.086 mmol) was dissolved in 3:1 THF/MeOH (4.0 mL). NaOH (2.0 M, 2.086 mL, 4.172
mmol) was added and the reaction was stirred for five minutes at room temperature. The
reaction was quenched with 0.IN HCIl (5 mL) and the volatiles were removed by rotary
15 evaporation. EtOAc (10 mL) was added and the organic layer was washed with water and brine,
dried with Na,SO,4 and concentrated to give N-(2-chloro-3-nitrophenyl)propane-1-sulfonamide
as an oil which was used directly in the next step.
Step C: N-(2-chloro-3-nitrophenyl)propane-1-sulfonamide (0.580 g, 2.08 mmol) was
dissolved in 4:1 EtOH/water (10 mL). Fe(0) (1.16 g, 20.8 mmol) was added followed by a
20 catalytic amount of NH,4CI (5 mg) and the reaction was heated to 80°C for 3 hours. The reaction
was cooled to room temperature, filtered through celite, concentrated, dissolved in EtOAc,
washed with water, dried over NaySO, and concentrated. Purification by silica gel
chromatography (10% to 90% EtOAc/Hex) gave N-(3-amino-2-chlorophenyl)propane-1-
sulfonamide (259 mg, 1.04 mmol, 51%). '"H NMR (400 MHz, DMSO-ds) & 9.06 (br s, 1H),
25 6.96-6.99 (d, 1H), 6.63-6.66 (m, 2H), 5.43 (bs, 1H), 3.03-3.07 (t, 1H), 1.71-1.77 (m, 2H), 0.94-
0.98 (t, 3H); m/z (APCl-neg) M-1 =247.1, 249.0.

Example AF

30 N-(3-Amino-4-fluorophenyl) propane-1-sulfonamide
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H2ZN NI 40.., ,, ---",../\--- HNNH5 0 a, 4-Anm no-quinazoline-8-
carboxylic acid [2- chloro-6-fluoro-3-(3- fluoro-propane-1- sul fonyl am no)-
phenyl] awode114B693¢, 458.1 * 13.49 (br s, 1H), 9.76 (br PGT/U]SE{)I,O/O%%A (d
J=7.0 Hz, 1H), 2.(d 8. 43

768 (m 1h) PR B N AR e e lorgplihiotobn-Cu faride (ot ma; D
(M  2H)2.5 thindoly disS@8védlin Mbbharst (16d.4MN) twdNbagse@AhfublPlan 1€ uBe Ifiydrogenator at 50

4- Am nqg- qui nazol i ne- 8-
C and 10 bar H, pressure at 1 mL/minute flow rate. Solvent was removed to obtain 481 mg

(83%) of N-(3-amino-4-fluorophenyl) propane-1-sulfonamide. '"H NMR (500 MHz, DMSO-dy)
5 069.37(s, 1H), 6.89 (dd, J=11.2, 8.7, 1H), 6.67 (dd, J = 8.1, 2.6, 1H), 6.49 — 6.24 (m, 1H), 5.19
(s, 2H), 3.09 — 2.86 (m, 2H), 1.67 (dq, J = 15.0, 7.5, 2H), 0.93 (t, J = 7.4, 3H). LC-MS [M+1]
m/z 233.1.
Example AG

10 N-(3-Amino-2-fluorophenyl) propane-1-sulfonamide

A solution of N-(3-Amino-4-chloro-2-fluorophenyl) propane-1-sulfonamide (477 mg, 1.8
mmol) dissolved in methanol (100 mL) was passed through an H-Cube hydrogenator at RT and
ambient pressure at 1 mL/minute flow rate. Solvent was removed to obtain 251 mg (60%) of N-
(3-amino-2-fluorophenyl) propane-1-sulfonamide. 'H NMR (500 MHz, DMSO) § 9.29 (s, 1H),

15 6.79(t,J= 8.0, 1H), 6.58 (td, /= 8.1, 1.4, 1H), 6.55 — 6.49 (m, 1H), 5.17 (s, 2H), 3.02 (dd, J =
8.7, 6.7, 2H), 1.85 — 1.60 (m, 2H), 0.96 (t, J= 7.4, 3H). LC-MS [M+1] m/z 233.1.

Example AH
F
F
O\\ /,O
HoN NS
£

N-(3-Amino-2.4.5-trifluorophenyl)propane- 1 -sulfonamide

20 2,4,5-Trifluorobenzene-1,3-diamine (1116 mg, 6.88 mmol) was dissolved in methylene
chloride (27 mL, 420 mmol) and pyridine (557 ul, 6.88 mmol) was added. After cooling the
mixture to 0°C, propane-1-sulfonyl chloride (772 ul, 6.88 mmol) was added drop-wise through a
syringe. The ice bath was removed and the mixture was stirred at ambient temperature
overnight. The solvent was removed under reduced pressure and the crude product purified via

25  chromatography eluting with 1:1 ethyl acetate/hexane to afford N-(3-amino-2,4,5-
trifluorophenyl)propane-1-sulfonamide (1847 mg, 83.6%). 'H NMR (400 MHz, DMSO-d;) 6
9.58 (s, 1H), 6.53 (dt, J = 11.8, 7.5 Hz, 1H), 5.75 (s, 2H), 3.10 — 2.91 (m, 2H), 1.72 (dd, J =
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carboxylic acid [6- chloro-2-fluoro-3-(3- fluoro-propane-1- sulfonyl am no)-
phenyl]-anmi de 456.1, 458.1 * 8.76 (d, J=7.4 Hz, 1H), 8.57 (s, 1H), 8.41 (d,
J=7.8 Hz,wOMp11/02588 (m 1H), 7.51 (m 1H), 7.38 (m 1H) pcaaB2o1pmpeoit), 4. 49

m 1 2 5 LL zI 0 z-
(carbo;?/ gﬁé{%?@ §D9é(t2[12 %&%Zréﬁg][émfr ﬁg?ﬁmgzr%ﬁe 1- sul fonyl am no) -
phenyl]-am de 458.0 8.65 (d, J = 7. , 8.63

- 4- Am no- qui nazoline-8-8.49 (m 2H) 834(d J =62.6 * 13.49 (s, 1H)
10.09 (s, 1H), Hz, 2H), 7.69 (t, JEXiBI.lliielz‘tI, 1H), 7.58 -7.35 (m 1H), 4.61
(t, J =59 H, 1H), 4.49 (t, J =55.3 Hz, 1H), 3.26 (s, 1H, 2.11 (d, J =
29.9 Hz, 2H) 27

P
HoN N3y
CN H
5 N-(3-Amino-2-cyano-4-fluorophenyl)propane-1-sulfonamide

Step A: To 2,3,6-trifluorobenzonitrile (2.0 g, 12.7 mmol) in 5 mL isopropanol was
added concentrated ammonium hydroxide (5.16 mL, 76.4 mmol). The solution was heated at 80°
C in a sealed vial overnight. The reaction mixture was concentrated and the residue partitioned
between EtOAc and water. The EtOAc was washed with brine, dried over MgSOy, filtered, and

10 evaporated to yield 2-amino-3,6-difluorobenzonitrile (1.93 g, 12.5 mmol, 98.4% yield).

Step B: To propane-1-sulfonamide (1.68 g, 13.6 mmol) in 10 mL DMSO with water bath
cooling was added slowly in portions, 60% sodium hydride (0.558 g, 14.0 mmol). After gas
evolution ceased, the mixture diluted with 5 mL. DMSO to aid in dissolution, and was stirred an
additional 30 minutes at ambient temperature. To the reaction was added a solution of 2-amino-

15 3,6-difluorobenzonitrile (1.00 g, 6.49 mmol) in 20 mL DMSO, and the resulting mixture was
heated at 100° C for 20 hours then 120° C for 16 hours. The reaction mixture was diluted with
0.5 M NaOH and washed with 2 portions EtOAc. The aqueous layer was acidified with 12M
HCI to pH 4 and extracted twice with EtOAc. The organic layer was washed with 3 times with
brine, dried over MgSOq, filtered, and evaporated to yield 0.41 g. The crude product was

20  purified by chromatography on a 50 g Biotage SNAP column with 1:1 hexane:EtOAc to afford
N-(3-amino-2-cyano-4-fluorophenyl)propane-1-sulfonamide (0.33 g, 1.28 mmol, 19.8% yield).
'HNMR (400 MHz, CDCL3) & 7.12-7.18 (m, 1H), 6.90-6.94 (m, 1H), 6.50 (br s, 1H), 4.58 (br s,
2H), 3.11-3.15 (m, 2H), 1.85-1.95 (m, 2H), 1.06 (t, 3H). m/z 256.1 (LC/MS negative ionization)
[M-1].

25

Example AJ

N-(3-Amino-4-chloro-2-cyanophenyl)propane-1-sulfonamide

Step A: To 3-chloro-2,6-difluorobenzonitrile (2.00 g, 11.5 mmol) in 5 mL isopropanol
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HZN 1 ci 9, s HNNN \\  HO a o F 4- Am no-qui nazoline-8- carbliid [2,6-
carboxylic ac dichloro-3-(3-fluoro- propane-1- sulfonyl am no)-
phenyl | - anDde11422938 13.57 (s, 1H), 9.87 (s, 1H), 8.69 - PBTAG2qu046bEH , 8. 58

, , 8. , = 8.3 .. 8.4 , , 8.2 , JAH), 7. 68 , J =
(7.39 ﬁzk?wafrﬁésdgée}.(lg‘iﬁ\?‘&m@@ug!z ayﬁg“%ww,ﬁ%%ig 6%5') mgol). glfh(gs?‘ﬁ?rwfﬂ)s,‘ﬂ“@%(l"t"?st, J

= 5.9 HeatedHl 809 4 Lealell TiaP-Aidin hdlh th3reddtioPmbaufeWaslEdnceiratdd and fhe( M
2H) WD 2011/ 025938PCT/ US2010/ 046952 Exanpl e 28

4- Ami noegiduenpartilipmed- iBtwearbBKYA¢ endigiatbr. The EtOAc was washed with brine, dried over
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[ 2- cyangnfiidiu - s i0a) - nhanyh 1. ~ari e (

02155 P PR ek AP ARe [ty d AR Ui SR by e, R #y

13. 86 (esapotided td Guffddd 05g1d) grude pRdBctsSviickd wad ThigmaBogbplesl, ol 2130g Biokdze8. 54

(dd. 1 .39 (br.s, . 8. r s, . 7.65-7.72 2H), 7.40-7.43

(a5 TRNA caimia’yif etV verd e amto-fichtontp <Staphept Prampt 1 usibaadis

(LC M5 (po8igt 106 nirR&Il 2610 4P dNHINMEO(400 MHz, CDCls) 6 7.40 (d, 1H), 6.97 (d, 1H), 6.62
(br s, 1H), 4.90 (br s, 2H), 3.13-3.17 (m, 2H), 1.85-1.94 (m, 2H), 1.06 (t, 3H). m/z 272.1
(LC/MS negative ionization) [M-1].

20 Example AK

HoN N

CN
N-(3-Amino-2-cyanophenyl)propane-1-sulfonamide

To propane-1-sulfonamide (0.950 g, 7.71 mmol) in 7 mL. N-methylpyrrolidone (“NMP”) in a
vial was added 60% sodium hydride (0.194 g, 8.08 mmol) . After gas evolution ceased, the
25  mixture was stirred 30 minutes at 40 °C, then 2-amino-6-fluorobenzonitrile (0.500 g, 3.67 mmol)
was added and the sealed vial was heated at 120 °C overnight, then 150 °C overnight, then for 3
days at 150 °C. The reaction mixture was partitioned between 0.5 M NaOH and EtOAc. The
aqueous layer was acidified to pH 5 with concentrated HCI and extracted with EtOAc. The
EtOAc extract was washed with twice with brine, dried over MgSQy, filtered, and evaporated to
30 yield 0.73 g. The material was dissolved in ether and washed with 3 portions water to remove

NMP, dried over MgSOy, filtered, and evaporated to yield N-(3-amino-2-cyanophenyl)propane-
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4- Am no- qui nazol i ne- 8-carboxylic acid
[ 6- chl or o- 2- cyano- 3- (propane-| -sul fonyl am no)- phenyl]-am de 25To
N ( 3- am rwodetini26938- 2- cyanophenyl ) pr opane- 1- sul f onam de PCOARB¥9/0g5954. 052

mmol ) wa It' of A4-ghlorogui I nes3-car i.d

(0. 23eg RHAGR 0 U128 a3 B R 0 MR AP A T e
was st |6”989didat1H556ﬂ)(lﬁr 2 15g.24.60 (dd, aH), mz&lsllz@gsgameqwﬁusmml 94692 (m,
overnlg reaction mxture was evaporated, the resulting orange

resi du %%%&%é&dé@rzmA(h@M@@pgwamlzaéwa) [Mdlthis, was added 7 M
amoni a in nethanol (1.503 nlL, 10.52 mmol). The m xture was stirred at 40 C
in a sealed vial. After 2.5 hours, the reaction m xture was evaporat ed,

par titi oned between water (adjusted to pH 4 with 10%citric acid) and

Et 0Ac. The 5 enmulsion was filtered_and the_| ayers separated. The organic

| ayer was washed with brine, drledFd‘\?‘B’rP?\/ééofl, filtered, and evaporated to
yield 0.43 g yell oworange solid.rJThe nmaterial was absorbed on silica gel
and chromat ographed on a silica gel Iur@}/o eluting with Et0Ac, to afford
4- am no- qui nazol i ne- 8- car boxyl i g1,QCMg

[ 6- chl or 0- 2- cyano- 3- (pr opane- I-sulfoyl &m phenyl ] -am de (0.133 g,
0.2989 mmol, 28.42%yi eI d) as a yellow sol i o | HNVR (400 MHz, d6- 10 DVSO
6 14.05 (s, 1H), 10.3 1fl @6 sulf i@e 59 (s, 1H),

2,542, (i B lﬁh?m%zoat%“ésm & B3 fymobis BRI inayy

n 2044HEM( K39 5@11_90&1(1 ittéSrell Osl%klﬁéﬂtiaﬁﬁ)w{tﬁm’[hlﬁthyﬁhﬁﬂ@l(g 580mid 18.27 mmol) and
4- Am no- qui nazol i ne-8-carboxylic acid

1- 2- cyéﬁ@ze&ﬁmﬁbﬂéomdesﬂl Gomyl 4270 aymphe Apkjreaction deixture was stiiwed at ambient

{
o Pt AR ARG P8R ANGd Sttt G PER 4 e st Wk Wil e
chl ori dein¢ Q142 The drg&ni@@haseodas driedadiiel MalSOSifiPcoBkeged B rovide %{e%yh ey-ed
at 55 C overnight. The reaction m xture was evaporated, taken up in mL

di oxandiftfgo4- eﬁ?&lﬁ@vl@tlmmlaﬁnygem&m@dgﬁwnw% é?d848n gf 609&mpl)3Th¢ ﬁﬂtdés
h f
Thegsr e%tél’% vVafs QEGI}A%HéCﬁg'JCSd(%lgsg)‘ﬂveﬁt ih rd’Oeéjm 4 imf}& %\]&%ﬁ I(% %&qggﬁ K%at(tf_("? \évhtg

reaction mxture was evapora the re5|

washed 2vG Mﬂ@}bﬁrsumk Fd.0é\enmdlhe Th¢ ueoticon hﬁ}ytﬁfe Wasstitedtat ambzad tdntpepdthrd
with c ?ltratﬁd HC1 and the suspension extracted with 25 Et OAc cont ai ni ng
about eWsr G H’@F’mc'ﬁﬁb’ea? aaﬁreénw&%m Hersduged Haepsuretandishe Agueoys restlugyer

MySH4, af:ﬂd fr ®bH @rigl IEF‘| Qraldi&l q]ltﬂpl%te 4 O@&?Qﬂ? Fociﬁ)lvx"eq yT%%isaléﬂE‘ﬁlg“ al

was absorbed on sil romat ogr a Ica ge
el ut i ngombiried EyrgAw¢ etxttraa[sfwrtlml watén{ ) quiThazoldenproductavhostlydn exteavied as its

[ 25cyano- 3- (,pr 0 1- n phe Il-amde(O 64 g, 11%
yi &P d) &bo 3(18‘& et ya LR Ao U T 5 OISO PsTa 8O gict 1y
308. 724 gH 31119111%8 0518I I(IQI aﬂd‘&xtra%teaamﬁl E@AMZ}% HThe %ofh%n{ea %amclwtrac% \%}e( br
s, 1H), 7.69-7 2H) , 11),
1.01 (twaslmd) W1th1vzater1(il><)zat(ctbjﬁms(1m@nd Ithﬁa drigd mnNM@Wmm@tooafﬁﬁaz
i oni Zab!égﬁ‘hugwfy(phenyla mfonaml&o)benzmc acid (1.53 g, 4.884 mmol, 80.17% yield). LC/MS:
m/z 312.0 [M-1].
25 Step B:  2,6-Difluoro-3-(phenylsulfonamido)benzoic acid (1.53 g, 4.884 mmol) was

dissolved in 25 mL DMF (25 mL) and treated sequentially with triethylamine (1.99 mL, 14.65

mmol) and then diphenylphosphoryl azide (1.633 mL, 7.326 mmol). The reaction mixture was
stirred at ambient temperature for 1 hour and then treated with 10 mL water and heated to 80°C
for 16 hours. The reaction mixture was cooled to ambient temperature and diluted with water.
30  Extraction with EtOAc (2x) and washing of the combined organic phases with water (4x) and

brine (1x) was followed by drying over Na,SO, and concentration under reduced pressure.
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54- Ami no- qui nazol i ne- 8- car boxylic acid. -sul fonyl am no)- phenyll |le Step
A: 4- Am no- N- (6-chl or o- 3- (propyl sul fonam do)-2-((triisopropylsilyl)ethynyl)-
phenyl ) quvoarnli2eess 8- car boxam de was prepared accor di ng PCo/usheogesysz al

proced usi. ng 3- . . . .

B o NEERRLbY (1 hamongpst Fa NI SBERy PS BPI0NEQAS i rkaiSde
gngpv"a%ffé%éa NQUah6-b M-diftudrBh S PO ALHEufBndhiliB 2568.9 Wik HEfo0RHmb], 1353500

B: 4- AmiynddINLCaMSh igr 28331 [Mrldpy! sul f onami do) - 2- ((trii sopropyl sil ypet hynyl) -
phenyl ) qui nazol i ne- 8- car boxam de (0.021 g, 0.035 mmol) was di ssolved in THF
(1 m). TBAF (0.035 m, 0.035 mmol) was added, followed by stirring at room
tenperature for 1 hour. The mxturgxwﬁ?l@gMiti oned between Et0Ac and

wat er. The organic | ayer was washed with brine, 15 dried over Na2504 and
concentrated. The product was purf byoBI otage chronatography el uting

w th hexanes/ Et 0Ac to give 4-am no- azb9 pe- 8- carboxylic acid

[ 6- chl or 0- 2- et hynyl- 3- (propane-tNsu for{i{y m 0) - phenyl Fam de (4.5 ny, 29%
for three steps) as a solid. 1H NVR f400 CDC13) 8 13.60. (s, 1H),
8.96-8.98 (m 1H), 8. Xﬂ(3(&mm1>tﬁ4d?ﬂl%?o&ae%%)ﬁmn-i%&l)f@nah@@ 7.70 (t, 111),
7.56-7.58 (d, 1H), 7.48-7.50 (d, 1IH), 7.1I0 (br s, IH), 5.85 (br s, 2H),

3.66 (s, 1HSterd3Methyd 31atm@m2 Qﬁbﬂuonobenzom®®5@r& m@4. 488 mpBl ) way dissolvesilin) .

" z (AP I BE %CM 6106‘- 1 Id]’%%#sgq\é&%ﬁmlﬁl triethylamine (1.42 mL, 10.46 mmol) and

4- Am no C]UI nazo

( 31benzenauddifonyl &Hblndb 2. 6605 f 6.996 ﬂnﬂ&?”ﬂi&‘) reaffidiemebure was stlrred at ambient
N- (3- Ami no- 2, 4-di f uoropheﬁ/ henzenesul f onam de (279.0 &g 4 981 mmol ) was
Vuf

di ssol veBPerafurser 36 hgurs apd fhesriilutedswite addifional DQMla@ﬂcymﬁh VWéﬁrfﬁzé)aaﬂldo nyl

)2 3 0 ey 5 AT D R

anbi entdiflenpar@t (fnmneﬂqusalme)lﬁmraﬂcaeqﬂdfoﬁmldoyw@oat@a(¢t560ng,msxwrrﬁnwa)s The
dissolved, in 8 r]L 1, 4-dj oxane and anhydr qus ammpni éH'g S Wwas :gassed through
dRate? H

the solcthde rﬁh?fhtné‘%le 19igly dipsolveddn 1deamb 1 MgOHh(0pHB angytregted
hoyss, wapd otdwen I@ml §ﬂ7 E:nﬂ[F afbhi§ nﬁnﬁo?me{l%t WLt qﬂ&ﬂﬂg e\g)%{ kB at ambient

Purification via fl orratograp uting wth a gradient of 10->80% 5
acet onderhporatnes faf 2 dwded The argae qu]vamzwhs nem8vedaniaiex ybdwwedqirebsure and the

3-b | 2,6- difl d .8 0.
(25 oot aiaous e RRIRSS i Ustsanb S E B b St Ebap (%) yas lfoped”
549 a4l T o829 ok iy B T8 SOPR Byl Hiroa Sy 30 focko?
(m2H) 7.758.7. 741 o T B oDy RS et

7.193- xtraged ltSZWbOXy@tWIt With 14BM Iﬂa‘[)HH(Q}() The Exabpéda@®ous NaOH extracts

1 30" iy R B LR G GTOR i St b ey The combined organic

15N- ( 3chhd1®-Werd - Whshb & owRp h\emfﬂ X2 and Jrinel {1y adAdd ehehddriéd Wer Nal3d, gl )
was di ssolved in CHCl:)é@é m_% and treated wth
dibiey-34

4- chl orergsnHazd e afdord Airor-2 gulfpsanido)pgnzaie acid (4vef! g, A6 mer@t i on
m Xt ur g4\%Qs, 2@%5%&\;[)5 Q'%: %b [%e]d for 16 hours, and then cool ed to anbi ent

t enper ature’ concentra crude reaction mxture was dissolved in 8

m. 1, 4- di O)Sm]JeB(36thﬁlu@rﬂ€B guhydr-ailfnaimidd)banzgid sacib st 75 smed 1 566 mtgbll) twae
sol ;51t| on for m.nutes. The 20 vial was sealed, heated to 100C for hour s,

and” t h&fselyed é‘él OMF {dBi7emL) taéﬁﬁéqaﬁdu%uﬁmﬂﬂl&o‘ﬁ@é iigthylappinep ;687 cati 6{5 ¥i a
flash I nt

af for dad ) and MR Shb ol a2idB (FBF ity 2 550 oD HSRATRENE NG
sul f onytized atcgmiphertgmperatire for(124o@ ang, théh O&fedrwith 5 1&2 wWitelyarel his)ated]tbi SRR

( 4gg 4 %r 1%urs gl %aé?@ié?xhgre waslgoole]dotOSa?nSbént temggrature gl’:lsd7 d&ut wit waterH)

Extraction with EtOAc (2x) and washing of the combined organic phases with water (4x) and

30  brine (1x) was followed by drying over Na,SO4 and concentration under reduced pressure.

Purification via flash chromatography eluting with a gradient of 5->60% EtOAc:hexanes
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25(d, 1H), 8.413-8.191 (m 2H), 8.015 (m 1H), 7.694-7.655 (t, 1H),
7.232-7.130 (m 2H), 7.076- 7.067 (d, 1H), 6.676-6.662 (m 1H). LCMS. mz
446. 1 [ MMD.208@2598© 2011/ 025938PCT/ US2010/ 046952 Exanpl @C347S2010/046952

4- Am no-gui, n i ne- 8- car.hoxyljc i d .

12, 6 e R 3 B s eioph SuPPty R asmis bt 6 me. GHGmmobSSH % To
N- (3- angislgy. 2.MvS: sy npeoy|l ) propane- 1- sul f onam de (0.250 g, 0.999 mmol )
in DM (4.5 nL) was added potassium carbonate (0.414 g, 3.00 mmol) and
pyrrolidinel -sul fonyl chloride (0.196 nL, 1.50 mmol). The suspensi on was
stirred at anbient tenperature for (]318 hlgur To the suspension was then
added 1 nL of 2M NaCH which stirred 3B ent tenperature for 1 hour. The
resulting solution was diluted withwater (20 nL) and brought to 10 pH 9
with HC1 foll owed by extraction w Et@4 (3 x 15 nL). The concentrated
organics were purified via si I|j,2 get ~gh¥amatography eluting with 1:1

Hexane- Et OAc to provide N-(3- 0
am no- 2, 4-di f |1 uor ophenyl ) pyrrol i di ne>| - nam de (184 ng, 66%.
Step B: To 4-(2, 4-di net hoxybenzyl am no) q oli ne-8-carboxylic acid

t et r amet hyl i$q;JrAzni AR el Im@m@asmh’ﬁhéc( Was(@laﬁg@-a2w-gh ﬁéﬂ@ﬁ égémﬂﬂimroamd
N- et hyl - Ni sopr opﬁgd)r opan-2-am ne (0.0503 g )

at anbiTéfiebnEcRie bt Ut & #0178 paneld apd methmok Kimlon Odksenl) gedtvanithan ot
(15 m)oveheBrinesie Batt 4t a4 fbr 30 hiﬁﬁﬂfé‘.eg' R é&%ﬂfoﬁledﬁ’y@&%{g xgleﬁﬁ Y46 i ﬁf&lh%nﬁlt) :
The concentrated organics were puritied via silica ge]l chromat ogr aphy

el d0i nd1WP8 hmb,, 45980 Avhbdle xaae sddal po atisdsolution drop wise over 20 minutes while

N- (2, 6-di.f] uor o-,3- rrolidine-Isulfgnam do)phenyl)-4-(2, 4-di met hoxybenzyl a
m no) quHEZBY é‘l%l-(egg‘i‘%%‘?ﬁ%@ém(eo?tcﬁlg P vep e oarpagf the adgitions; ghhereaction

N- (2, 6-hlixiuré! Wa® aowe fd QricdemGsnt- g%&ﬂg%@%%&ﬂ»&- fra&l?e.“'rﬁé ARIBRsPRNZY !
- ami no) qui nazol i ne- 8- car boxami de” (0. 031 g, 0. 052 mwB ) was dissolved In
TFA (0 remaved wnddgr k@uedidepressarenand thorahblva dibquenchaliwith Tsetustédisquenusmadution

cool ed, .concentrate and en. partitioned between Et 0Ac and sodi um

b1 car btdRbpiy) HitondRoddohr By eFhe a8 Benoes vsbend B iari ey
thas pukirhéted twica with étyladdetdite WSOMPEMILE c%@iﬁe@%r?&lﬁd'la@@fs%ér@@?&@héd‘@n&'
car boxylicacid[ 2, 6-difluoro-3 -( fyrrol i dine-1 -sul fonyl am no)-phenyl ]

- ani de(tlobrng drigdower maghesigo sydfate] Altperk gnrboonventrated0 Fhd 4yuds Bodect8vas

(m 1H). . . "%t-i?-?)o 2@11 7.59-7.70,.(m <o, 44; 7. 56
(m 1rgreddid T heonhgbtin¥Bo0% (ST chhlm "yt £ bt g6 0 6l
2011/ 02b&3@PReptAIS20 30 AR8H2 6 11BRo-0 fhethbiy-3-MitZobeAfate Q) 0iMB13 7¢.44%)1.'H
Exanpl es 35-39 listed in Table 2 were prepared using sinlar procedures as
descr i BEYR (AOENHARIRMSD-dr D rig8-ap (b pro-at 27 stHhk 7304t dad 8y 1H). $.94T(abid), 3.89

20 (s,3H).

Step B: A 250 mL round bottom flask was charged with methyl 6-fluoro-2-methoxy-3-
nitrobenzoate (3.37 g, 14.71 mmol) dissolved in methanol (125 mL, 3080 mmol). Nitrogen was
passed through the reaction mixture, and 10% palladium on activated carbon (1.3 g, 1.2 mmol)
was added. The flask was capped and evacuated and then allowed to stir for 60 hours under an

25  atmosphere of hydrogen at ambient temperature and pressure. The mixture was then filtered
through Celite® to remove the solid catalyst and washed with methanol (500 mL). The filtrate
was concentrated to give methyl 3-amino-6-fluoro-2-methoxybenzoate as an oil (2.95 g, 100%).
'H NMR (400 MHz, DMSO-dg) § = 6.74-6.84 (m, 2H), 4.98 (s, 2H), 3.85 (s, 3H), 3.68 (s, 3H).
Step C: A 250 mL round bottom flask was charged with a solution of methyl 3-amino-6-

30 fluoro-2-methoxybenzoate (3.656 g, 18.36 mmol) in methylene chloride (100 mL). To this
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Exanpl e no. Structure Nane M5 m'z [MrH + | H NWVR (400 Mz, CD30D) 35
NNHN HN 4) O Nl I "3'0 N H NO 4- Am no- qui nazol i ne-8- carboxylic acid
[ 2- cyano-we-2biwmse83- (pyrrol i di ne-1- sul fonyl am no) - phemgzlr]l}szuﬁmwﬁszl% 2

3 g? gr%a,‘%:tlé%mi]fg;ré v%as?%d#g &y sg‘él%ﬁmri 9? % % y(lzgn@?p rlxﬁmgzisw (1§)§2rg'9 mll(ll_g” 4H)

36 0 \\pyn@mé?@NHI\HLEWI mmol) and propane-1-sulfonyl chloride (8.25 mL, 73.6 mmol) in
methylene chloride (10 mL) over a course of five minutes. The reaction mixture was stirred at
room temperature for 14 hours. After removing the organic solvent under reduced pressure,
5 100 mL saturated aqueous sodium bicarbonate was added followed by stirring for 10 minutes.
The aqueous mixture was extracted with 200 mL ethyl acetate (2x). The combined organic
layers were washed with brine, dried over magnesium sulfate, filtered and concentrated. The
crude product was purified using flash chromatography, eluting with 0-30% ethyl
acetate/heptanes to give methyl 6-fluoro-2-methoxy-3-(propylsulfonamido)benzoate as an oil
10 (4.914 g, 85%). "H NMR (400 MHz, DMSO-ds) 8 = 9.27 (s, 1H), 7.48 (dd, J=9.1, 6.1, 1H), 7.09

(t, J=9.0, 1H), 3.89 (s, 3H), 3.85 — 3.74 (m, 3H), 3.29 (s, 15H).
Step D: A 100 mL round bottom flask was charged with methyl 6-fluoro-2-methoxy-3-
(propylsulfonamido)benzoate (4.91 g, 16.1 mmol) dissolved in N,N-dimethylformamide (16 mL,
210 mmol) and was cooled over an ice/ brine bath. Sodium hydride (0.676 g, 16.9 mmol) was
15  added in four portions. After the vigorous bubbling subsided, the reaction mixture was stirred
for 1 h at room temperature. The reaction mixture was cooled over an ice/brine bath, and p-
methoxybenzyl chloride (2.646 g, 16.90 mmol) was added. The reaction was allowed to warm
to room temperature over the next three hours and then as quenched by adding a semi-saturated
aqueous ammonium chloride solution (200 mL) at 0 °C. After stirring at room temperature
20  overnight, the aqueous layer was discarded and the remaining oil washed with heptanes to
remove the mineral oil. The residual oil was dissolved in ethyl acetate, dried over magnesium
sulfate, filtered and concentrated to remove the ethyl acetate. The crude product was purified by
flash chromatography (120 g column), using a gradient of 0-100% ethyl acetate: heptanes to
give methyl 6-fluoro-2-methoxy-3-(N-(4-methoxybenzyl)propylsulfonamido) benzoate as an oil
25  (3.71 g, 57%). 'H NMR (400 MHz, DMSO-dg) 6 = 7.28 (dd, /= 9.0, 6.3 Hz, 1H), 7.12 (d, J =
8.7 Hz, 2H), 6.98 (t, J = 8.9 Hz, 1H), 6.84 (dd, J = 6.8, 4.8 Hz, 2H), 4.65 (s, 2H), 3.90 (d, J= 7.6
Hz, 3H), 3.73 (s, 3H), 3.70 (s, 3H), 3.28 — 3.21 (m, 2H), 1.84 — 1.70 (m, 2H), 1.00 (g, J = 7.2

Hz, 3H).

Step E: A 250 mL round bottom flask was charged with methyl 6-fluoro-2-methoxy-3-
30 (N-(4-methoxybenzyl)propylsulfonamido)benzoate (4.42 g, 104 mmol) dissolved in
tetrahydrofuran (70 mL, 900 mmol). 1M of sodium hydroxide in water (67.8 mL, 67.8 mmol)
was added, and the mixture was stirred at 60 °C for 48 hours. After cooling, the THF was

removed under reduced pressure. The basic aqueous solution was diluted with water to a
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[/ H2N4A100 4- Am no-N-(3-(N, N di net hyl sul f anoyl am no) -2, 6-
di fl uorophenyl ) qui nazolin e-8-carboxam de 423.2 8.74-8.77 (m 1H), 8.56 (s,
1H), 8.39we.2d48/12m9381H), 7.65- 7.70 (m 1H), 7.48-7.55 (mCTAINR010/046362 7. 12

- nbtNEPS 0L A P An i e echgneravy Bl sy hrich Thadueous layer s
f1 uor ophedititd HithcbAdetrhfeg hy@roeRIoRe %81 (§ en1Ha3-alBof F afd dfrdctid thid tinfesRH S,
1H), 8.39-8.43 (m 1H), 7. \6/5- 7.70 (m 1H), 7.59-7.64 (m 1H), 7.20-7.26
(m 1H)of ghylgcete2@ 00 mLRHhe 2o®Bined orgi)c layedswdre kidied mves Hlag8&in selfate, 0
NN HNA'ﬁllt%red F/ and concentrated to afford 6-fluoro-2-methoxy-3-(N-(4-
5  methoxybenzyl)propylsulfonamido)benzoic acid as a solid (4.2529 g, 99%). 'H NMR (400
MHz, DMSO-dg) 6 = 13.86 (s, 1H), 7.19 (dd, J=8.9, 6.3 Hz, 1H), 7.12 (d, J = 8.6 Hz, 2H), 6.93
(t, J=8.8 Hz, 1H), 6.83 (d, J = 8.7 Hz, 2H), 4.65 (s, 2H), 3.80 (s, 3H), 3.70 (s, 3H), 3.27 — 3.19
(m, 2H), 1.78 (dd, J = 15.3, 7.5 Hz, 2H), 1.01 (t, J = 7.4 Hz, 3H).
Step F: Under a nitrogen atmosphere, a dry 100 mL round bottom, stir bar and reflux
10 condenser were charged with 6-fluoro-2-methoxy-3-(N-(4-methoxybenzyl)propysulfonamido)
benzoic acid (379 mg, 0.921 mmol) dissolved in 1,4-dioxane (10 mL, 83 mmol). Triethylamine
(295.3 uL, 2.12 mmol) then diphenylphosphonic azide (228.3 uL, 1.06 mmol) were added. The
reaction mixture was stirred at room temperature for 3 hours and then heated to reflux for 1
hour. Water (10 mL, 36 mmol) was added to reaction mixture and heating to reflux continued
15  for 2 hours. The reaction mixture was concentrated to remove the 1,4 dioxane. Residual
material was stirred with a saturated aqueous solution of sodium bicarbonate for thirty minutes
and the aqueous layer was decanted and discarded. The residual oil was purified by flash
chromatography (40 g column) using a gradient of 0-100 % ethyl acetate : heptanes to give N-
(3-amino-4-fluoro-2-methoxyphenyl)-N-(4-methoxybenzyl)propane-1-sulfonamide as an oil
20 (108 mg, 31%). 'H NMR (400 MHz, DMSO-dq) 6 = 7.11 (d, J = 8.7 Hz, 2H), 6.82 (d, J = 8.7
Hz, 2H), 6.73 (dd, J = 10.4, 8.9 Hz, 1H), 6.33 (dd, J = 8.9, 5.8 Hz, 1H), 4.95 (s, 2H), 4.63 (s,
2H), 3.69 (s, 3H), 3.62 (s, 3H), 3.25 - 3.17 (m, 2H), 1.77 (dq, J = 15.0, 7.4 Hz, 2H), 1.00 (t, J =
7.4 Hz, 3H). MS m/z 383.2 [M+1].

25 Example AO

N-(3-Amino-2-chloro-4-fluorophenyl)-N-(4-methoxybenzypropane-1-sulfonamide

N-(3-Amino-2-chloro-4-fluorophenyl)propane-1-sulfonamide (75 g, 280 mmol) was
dissolved in N,N-dimethylformamide (200 mL, 2000 mmol). A 60% sodium hydride suspension

30  in mineral oil (6:4, sodium hydride : mineral oil, 11.85 g, 296 mmol) was added in multiple
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H2NO 4- Am no- N- (6-chl oro-3- (N, N dinet hyl sul fanoyl am no) - 2-
fl uor ophenyl ) qui nazol i ne- 8-carboxam de 439.1 8.74-8.77 (m 1H), 8.56 (s,
1H), 8. 40W624141/((289381H) 7.65- 7.70 (m 1H), 7.50-7.56 (®CTAINR010/04d22 7. 36

N HN. O\\ .0 IN-. H2ZNAOtO0 Cl/
ElmAm nop‘ﬁ-g 1013 %‘f?rarp rigd 0? fiﬁ'&?ﬂ Bisshy RS JFACiRB X G YT stTed at room temperature

f 1 uor opfoe | hehkd3azl Wﬁketheﬁ &aﬂﬁﬁ@%@fﬁlo@@ f’o?% 13101§s 3 l§s Kgm()g@negtl@ mngcul'ﬂ:éawgsS
1H), 8.38-8.42 (m 1H), C7.61-7.  7.20-7.25

(m 1H)cookedg 05°C aid p- MQM@hQQB@IB&R@W4U$@0mM Gﬂ6952nﬁmb)nwh:e adld]edCb’l/er 5
A 3 U S B ROR S SOLEOANL B BELS e i
2- arfi nombxtirededsspiuddald @ Akkdathhohlih Ghloﬁdégéluﬂﬂiﬁ)l(f%‘@@ﬁmagﬂ?ﬂle water layer
was decanted to leave an oil. This oil was triturated three times with water (2 L). The remaining
product was transferred into a 1 L beaker, diluted with 800 mL water, sonicated for 30 minutes
and then stirred at room temperature for 1 hour. The resulting solid was collected via filtration
and dried by lyophilization to give 111.9 g (99 %) of N-(3-amino-2-chloro-4-fluorophenyl)-N-
10 (4-methoxybenzyl)propane-1-sulfonamide. 'H NMR (500 MHz, DMSO-dg) 6 7.11 (d, J = 8.6
Hz, 2H), 6.96 (dd, J = 10.6, 8.8 Hz, 1H), 6.81 (t, /= 5.7 Hz, 2H), 6.51 (dd, J = 8.7, 5.1 Hz, 1H),
5.42 (s, 2H), 4.71 (d, J = 14.4 Hz, 1H), 4.57 (d, J = 14.4 Hz, 1H), 3.70 (s, 3H), 3.21 (td, J= 6.7,

1.4 Hz, 2H), 1.77 (dd, J = 15.3, 7.5 Hz, 2H), 1.00 (t, J = 7.4 Hz, 3H). MS m/z 387.2 [M+1].

15 Example AP
Cl
2P
H,N NI

N-(3-Amino-4-chloro-2-fluorophenyl)-N-(4-methoxybenzyl)propane-1-sulfonamide

N-(3-Amino-4-chloro-2-fluorophenyl)-N-(4-methoxybenzyl)propane-1-sulfonamide was
prepared according to the general procedure for Example AN, substituting N-(3-amino-4-chloro-
20 2-fluorophenyl)propane-1-sulfonamide for N-(3-amino-2-chloro-4-fluorophenyl)-propane-1-
sulfonamide. 1H NMR (400 MHz, CDCl3) § 7.15 (d, J = 8.6 Hz, 2H), 6.92 (dd, J= 8.7, 1.8 Hz,
1H), 6.78 (t, J = 8.6 Hz, 2H), 6.44 (t, J = 8.3 Hz, 1H), 4.70 (s, 2H), 4.02 (broad s, 2H), 3.77 (s,
3H), 3.08 —3.02 (m, 2H), 2.02 — 1.85 (m, 2H), 1.06 (t, J = 7.4 Hz, 3H). MS m/z 387.1 [M+1].

25 Example AQ

cl
N«
H2N ~ N

F
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formam di ne acetate (0.163 g, 1.56 mml) and formam de (0.0213 ni, 0.521
nmmol ). The solid mxture was warnmed to 170 C for 10 mn, then 185 C for 5
m nutes twerzorwbed and diluted with water (5 nL) The selirds2ewnessst | ter ed
and dri eg . o] i odoqui azoll xylic
aci d (0.3 QPR RO SRS SORAMES Xyl i ¢
acid (1.5 g.(s Knﬂﬂ@h)ehl&oﬁt%réﬁfkn%B ﬂ@&oqﬂ@m@mw)&@gm{m 0. 95
mrol ) which was stirred at reflux for 16 hours. The Suspension was dil uted
with Etsglfepr(azudws @maﬁﬁsmor@mgas:ihwgenwalaﬁomte) for ExpmplergyNwaubstating Azed
at refl 3 no 4= cﬁloro yr ffuotr%p gp}r/lg-?- %qlrn Ppaneult SI(ﬂPonamlde %)rl Rﬂ (3aarr]r(1jin8 %nc(i&grt()rfl ted

under # uced pressdre

4- hydr@uwr@hemﬂmbpaaazoéulmm&d@afmw 560 (MHS, @DC%&W 15 m‘: Stap Gz, TH),
et hyl 4-hydroxy-6-iodoqui nazol i ne- 8- car oxylate 6

suspendet (dn/ RNz 38).A.79 (hd adddde. 2H), 644 (1, J = § Hy' 1H) i (s, 2H)) 4.64 —
Oprs Ot YO Y R L Y Sl G RRRBRACH M ASY il 953P PR R Aol 54

oct ahyerpym AHOMS 24a40dBitng. (1. 77 nL, 11.6 mmol ). After 30 min, (2,4-
di et hoxyphenyl ) net hanam ne (1.41 ni, 9.30 nmol) was added and the sol ution
was stirred at 20 anbient tenperature for 48 hours. The sol ution was
copgentrated under reduce pressureEz}Qg Eeu‘élA{ ied via silica gel

chromat ography eluting with 1.1 Hexane- c to provide ethyl 4-(2,4-

di met hoxybenzyKammuoip-B4-fladmphemd e V-(hmetrosabdmaxyprapanet s@lfaamddd) . St ep
D: To ethyl 4-(2,4-di nethoxybenzyl gm no) 6- i odoqui nazol i ne- 8- car boxyl at e
(0.055 ng, 0.111 mmol) in THF (0 7 vvae added

tert-butyl di net hyl (prop- 2-ynyl ogé ¥5 (Q.0384 ni, 0.223 nmol), TEA
(0.155 m., 1.11 nmol), Cu(l)I ngj, ON01 rmDI), and PdC12(PPh3)2 (7.8
ny, 0.0111 nmmol ). The suspensi on was fstir edi nder Argon at anbi ent

tenperature for 16 hours then concentrated gr reduced pressure. The
residue was purified WD 2011/025938PCT/ US20124046952 via silica gel
chromat ography eluting with 1:1 hexane-EtO0Ac to affordethyl 6-(3-(tert-
but yI di net hyl M(B%mim)%dmomnhwmlw -@-methoxybenzyl)propane-1- sulfonamide

E o ot hyl 6 LIPoMr 2 BUOUTAPHES Ry ST By PO S PR B i bRy -
5 tpsnzgk@@}eaoac%fmgz% 'tlﬁlseg&'{e‘%ﬁr poxdudd ol Bxait enEN Qu&%@utmgom@ldﬁnﬁblﬁ 4@0 4
m.) and water .1 nm) was added Li OH H20 (O. g | ) which

st rredlwf@eﬂylﬁmppmehbmlﬁ)namm sdbut |M{I3M$n062r@hlécb 4d1uom®énwﬁmrhpamatler

gggctemg lrﬂg l}aglr% un%ﬁ%@‘@@g\éﬁﬁﬂg@&f )gﬁ? &é g’&dﬂi) (6?221_ 8176 M58 ' fla, s -

?:) rfgtl chxylsmmy,l H), 602)5@ 1213) hyelr @x ¥Ry, 0070 ¢y BYH) 315 naxznd (He218), 4eboxX i @, aci d

4- (2, 42&3%9%6@5&&5{%&1‘%0) 6- (3- hydr oxypr op- 1- ynyl ) qui nazol i ne- 8-
capfoxylic acid (0.017 g, 0.043 mml) in DM (0.5 nL) was added Hunig's
base (0.017 g, 0.13 mml), HATU (0.020 g, 0.052 mmol), and

N- ( 3- am no- 2, 4-di f| uor ophenyl ) pr op@xample &8I f onani de (0.013 g, 0.052 mmol).
The solution was stirred at anbiept tenperature for 16 h 15 fol | owed by
dilution with Et0Ac (15 nL) which Wg sdaeg with water and brine. The
concentrated organics were purified sN\;fl&a.\ggl,: chr omat ogr aphy el uting
with 3:7 HexaneEt 0Ac to provide HN
N- (2, 6-di fluoro-3-(propyl sul fonam do)phenyl) -4- (2, 4- di net hoxybenzyl am no) - 6
- (3- hydr oxyprop- 1- ynyl ) qui nazol i ne- 8- car bo e (0.006 g, 22% . Step

G N-(2,6-Difluoro-3-(propyl sul fonam do) phe - {2, 4- di nmet hoxybenzyl - 20
am no) - 6- ( 3- hydroxyprop 1-ynyl ) qui nazol i ne- 8- carBoxani de (.0023 g, 0.0037
mmol ) was M(>aaived.4-difliérbphéhyD)- ﬁﬂhomnfd (Pvatigiiek ybenAyDpfophad-1-kulfonsmidd he

cool ed solu n was on ntr ed t n partitioned between Et0Ac and sodi um

bi car bonat e q&mlﬁ%é dﬁ@ TRyt oy BTy D PR -guldomEude

t rQS ur %@‘ﬂréﬁaféa Al thtHé’%QQra‘f’ g%@e&l?re%l( Brdisle XY b QRadrig N-(3-amino-2,4-
ﬂU|nazoI|ne 8-carboxylic a

[2 6 ddiflueorpbeBylj-3 ribpacreopanstll-§wfophmate no) pherfpt |  ani deNA3-ahin®Qhlap-4-

0.0021 mmol, 57 % . 1H NMR (400 MHz, MeOH-d4) 6 8.70-8.72 (m 1H), 8.55 (s,

1H), 8.50-8.52 (m 111), 7.37-7.44 (mg3lH), 6.94-7.01 (m 1H), 4.45 (2,

2H), 2.98-3.03 (m 2H), 1.80-1.90 (m 2H), 1.00-1.06 (m 3H); mz

(APCI - pos) M+l = 476.0. Exanple 41 WD 2011/ 025938PCT/ US2010/ 046952




4- Cycl ohexyl am no- qui nazol i ne- 8- car boxyl i c acid
12,3,6-trifluoro-5-(propane-1- sul fonyl am no)-phenyl Fam de
4- Chl or o-we (28112280381 i f | uor o- 5- ( pr opyl sul f onam do) phenyl Pguiusawioloseye2 8- car bo

Xi m de . Q7 am I Y/ ), d

N i it bbbl Pt f koo R85 RN UG RAT: st 4 Ra 13 4 8 € Banol
(1 nL),6.8nd6173am)BKY.E.81 was/ B9, sedHat1 )05 C7(QnHY, 5e6l(s, 2Fhes.6D{VERS OES,
renoved under reduced pressure and the crude product purified by prep HPCL
to obt aith: 428 yeV 5hak Azakilhe- WuisndDe BidAdde-Lad Bok9IHz 253 2422 — 2.06 (m, 2H).
[2,3,6-trifluoro-5- (propane-|-sulfonylam no)-phenyll-amde (10.2 ng, 28.3
% . 1HNVR (400 MHz, DMBO-d6) 6 13.22 (s, 1H), 8.64 (d, J= 5.0 Hz, 3H), 8.41
(d,5J= 7.5 Hz, 1H, 8.28 (s, 1H, Esakqpfié A= 7.7 Hz, 10 1H), 7.27 (d, J=
13.5 Hz, 1H), 6.65 (s, 2H), 4.27 (s, 2H), 2.81 (d, J= 6.5 Hz, 3H), 1.98 (d,
J= 12.4 Hz, 2H), 1.83 -1.71 (m 2H)}, 1.74 - 1.56 (m 3H), 1.43 (s, 4H),
1.19 (d, J= 12.6 Hz, 1H), 0.93 S 7955Hz, 3H). LC-MS [MH] nmfz 522.1.
Exanpl es 42-52 listed in Table 3 prgpar ed appl yi ng the procedure
described in 15 Exanpl e 41 andi,NSi a ﬁrbp'r/m% am no bui |l di ng bl ocks.
Table 3 Exanple no. Structure Namg: MS"mz [M+H 'H NVR 8 (400 Mz,

DVBO- d6 0 Z2 L LZI Q Zz- ZS O 13.40 (s, 111), 10.13 (s, 1H),
) |7\Hl‘3 -kmzlno-2,4,5-triﬂuorophenyl)-3 -ﬂu(oropropan)e-l-sulfonamgde H

To a stirred solution of 2,4,5-trifluorobenzene-1,3-diamine (1116 mg, 6.88 mmol) in

methylene chloride (27 ml, 420 mmol) was added pyridine (557 ul, 6.88 mmol). The reaction

10 mixture was cooled to 0 °C and 3-fluoropropane-1-sulfonyl chloride (762 ul, 6.88 mmol) was

added drop-wise. The ice bath was removed and the mixture was stirred at RT overnight. The

organics were removed via reduced pressure and the crude product was purified through column

chromatography eluted with 1:1 ethyl acetate/hexane to give N-(3-amino-2,4,5-trifluorophenyl)-

3-fluoropropane-1-sulfonamide (628 mg, 32%). 'H NMR (400 MHz, DMSO) & 9.72 (s, 1H),

15 6.54 (dt,J=12.1, 7.4 Hz, 1H), 5.78 (s, 2H), 4.60 (t, J = 5.9 Hz, 1H), 4.48 (t, J = 5.9 Hz, 1H),
3.26 —3.13 (m, 2H), 2.19 — 1.99 (m, 2H); LC-MS [M+1] m/z 287.0.

Example AU

Cl
Q.0

\\ 7/
HoN NS
-

TIPS
20 N-(3-Amino-4-chloro-2-((triisopropylsilyl)ethynyl)phenyl)propane-1-sulfonamide

Step A: 2-Chloro-1,3-dinitrobenzene (0.500 g, 2.47 mmol), Cul (0.0940 g, 0.494 mmol),
P(t-Bu); (1.51 mL, 0.494 mmol) and ethynyltriisopropylsilane (0.658 mL, 2.96 mmol) were
dissolved in acetonitrile/TEA (10 mL; 5:1). Nitrogen gas was passed through the mixture for 5

minutes and PdCl,(MeCN), (0.0640 g, 0.247 mmol) was added; nitrogen gas passage was then
25  continued for 10 minutes. The reaction mixture was stirred at room temperature for 2 hours,
diluted with EtOAc and filtered through Celite®. The mixture was concentrated, dissolved in
EtOAc, and washed with 0.1N HCI, water and brine. Following drying over Na,SO, and
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8.66 (s, 311), 8.51 (d, J =7.4 4-(Tetrahydropyran-4- Hz, 1H), 7.72 (t,
J = 7.6 Hz, yl am no) - qui nazol i ne- 1H), 7.42 (dd, J = 19.5, 7.7
8- car boxywopeonai2ev3sHz, 1H), 6.52 (s, 1H), 4.49 (s, 42 [peTAIs@emwniddsrIor o- 5-

524.1 1r|59n’ovgl' %? tﬁlg’ séjlvgntghr?del;izfedﬁcl:_gd presg&re,o Q[ﬁg eﬁr%&uct was purified by Biotage
chromatography eluting with hexanes/EtOAc to give ((2,6-

dinitrophenyl)ethynyl)triisopropylsilane (310 mg, 36%) as an oil. m/z (APCl-neg) M-1 = 348.1.

Step B:  ((2,6-Dinitrophenyl)ethynyl)triisopropylsilane (0.310 g, 0.890 mmol) was

5  dissolved in DCM/DMF (30 mL; 1:1). SnCl, dihydrate (10.0 g, 44.5 mmol) was added and the
reaction mixture was stirred for 1 hour at room temperature. The mixture was poured into
saturated aqueous NaHCO; (200 mL) giving a precipitate, which was stirred at room
temperature for several minutes and filtered through Celite®. The layers were separated. The
aqueous layer was extracted with DCM, and the combined organic layers were washed with

10 water (X 2) and brine, and dried over Na,SO,4 and concentrated. The product was purified by
Biotage chromatography eluting with hexanes/EtOAc to give 2-
((triisopropylsilyl)ethynyl)benzene-1,3-diamine as an oil. "H NMR (400 MHz, CDCl;) & 6.89 (t,
1H), 6.09 (d, 2H), 4.17 (br s, 4H), 1.14 (s, 21H). m/z (APCl-pos) M+1 = 389.2.

Step C: 2-((Triisopropylsilyl)ethynyl)benzene-1,3-diamine (0.072 g, 0.249 mmol) was

15 dissolved in THF (5 mL) and N-chlorosuccinimide (0.036 g, 0.286 mmol) was added, followed
by stirring at room temperature for 1 hour. The crude reaction mixture was diluted with FtOAc,
washed with water (3x) and brine, and then dried over Na,SO4 and concentrated. The product
was purified by Biotage chromatography eluting with hexanes/DCM to give 4-chloro-2-
((triisopropylsilyl)ethynyl)benzene-1,3-diamine (55 mg, 64% for two steps) as an oil. m/z

20 (APCI-pos) M+1 =323.1, 325.2.

Step D: 4-Chloro-2-((triisopropylsilyl)ethynyl)benzene-1,3-diamine (0.0554 g, 0.172
mmol) was dissolved in 10:1 dichloroethane/pyridine (1 mL) and cooled to 0°C. Propane-1-
sulfonyl chloride (0.0193 mL, 0.172 mmol) was added, and the reaction was stirred at 50°C
overnight. The reaction was concentrated, dissolved in EtOAc and washed with 0.1N HC,

25  water, and brine, dried over Na;SOy and concentrated. The product was purified by Biotage
chromatography eluting with hexanes/DCM to give N-(3-amino-4-chloro-2-
((triisopropylsilyl)ethynyl)phenyl)propane-1-sulfonamide (30 mg, 41%) as an oil. 'H NMR
(400 MHz, CDCl3) 6 7.17-7.19 (d, 1H), 6.93-6.95 (d, 1H), 6.89 (br s, 1H), 4.69 (br s, 2H), 3.04-
3.08 (m, 2H), 1.77-1.87 (m, 2H), 1.14-1.16 (m, 21H), 0.98-1.02 (t, 3H). m/z (APCl-neg) M-1 =

30 427.2,429.2.
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3.44 (dd, J = 28.9, 17.2 Hz, sul fonylamno)- 3H), 3.16 -2.97 (m 2H),

phenyl]-anmide 1.92 (d, J = 12.0 Hz, 2H), 1.73 (dd, J = 14.8, 8.3 Hz,
4H), 0. 9wWO=20113125938 4-(2- Fl uor o- PCT/US2010/046952
Example AV
NIQN OH
HO o]

4-Hydroxvquinazoline-8-carboxvlic acid

A 10 L reactor was charged with 2-aminoisophthalic acid (600 g, 3.3 mol) and

5  formamidine acetate (1035 g, 9.9 mol, 3.0 eq.). After stirring for 25 minutes, formamide

(132mL, 3.3 mol) was added. The mixture was heated at 170 °C with a sand bath and

continuously stirred with a heavy duty overhead mechanical stirrer for 5 hours. HPLC analysis

indicated no presence of 2-aminoisophthalic acid. The temperature was lowered to 80°C. Water

(5 L) was slowly added to the reactor. The resulting suspension was heated under reflux for 1

10 hour. The reaction mixture was then cooled to room temperature and filtered. The filter cake

was washed twice with water (2 L) and twice with MeOH (2 L). The filter cake was dried in an

oven over 40 °C for 17 hours. The first crop of the final product was obtained (384 g). To the

previously obtained filtrate, concentrated HCl was added and the pH adjusted to 0.2. The

mixture was filtered, and the filter cake washed with water (500 mL). Drying in the oven at 40

15 °C for 16 hours yielded a second crop of the product which was combined with the first crop.

Both product crops were combined to afford 500 g (87%) 4-hydroxyquinazoline-8-carboxylic

acid. '"H NMR (400 MHz, DMSO) § 8.51 (s, 1H), 8.45 (dd, J= 7.6, 1.6 Hz, 1H), 8.35 (dd, J =
7.9,1.6 Hz, 1H), 7.68 (t,J= 7.8 Hz, 1H).

20 Example AW

NN 0

c.*(j/%.

4-Chloroquinazoline-8-carbonyl chloride

4-Hydroxyquinazoline-8-carboxylic acid (2.50 g, 13.1 mmol) was suspended in thionyl

chloride (40 mL) and DMF (0.20 mL, 2.63 mmol) was added. The reaction mixture was heated

25  atreflux for 2 hours, and the remaining undissolved solid was then filtered off. The filtrate was
concentrated in vacuo and the residue redissolved in chloroform and re-concentrated in vacuo.

The same process was repeated twice with toluene. The obtained solid was triturated with
heptane, and filtered to afford 4-chloroquinazoline-8-carbonyl chloride (2.30 g, 77%). m/z (ES-

MS) (M — 2C1 + 2 -OMe)+1 = 219.2. '"H NMR (400 MHz, DMSO) 5 8.56 (s, 1H), 8.48 (dd, J =

30 7.6,1.6 Hz, 1H), 8.39(dd, J=7.9, 1.6 Hz, 1H), 7.71 (t, J = 7.8 Hz, 1H).
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13.29 (s, 1H), 9.01 (s, 1H), ethylamno)- 8.63 (dd, J = 25.7, 9.5 Hz,
43 N''"'"'" Ni H 040 NH . O quinazoline-8- carboxylic acid [2,3,6- 486.1
311), 8.1wWOo(811/006938 7.74 (s, 1H), 7.38 (dd, J= 19.8, 7. PCT/US2010/046952
trifluoro-5-(propane-1- Hz, 1H), 4.70 (d, J = 47.4 Hz,

Example AX
N|/§N OH
MeO : OMe

4-(2.4-Dimethoxybenzylamino)quinazoline-8-carboxylic acid

5 Step A: 4-Hydroxyquinazoline-8-carboxylic acid (20.0 g, 105 mmol) was taken up in
ethanol (1.5 L) as a slurry. Concentrated HySO4 (40 mL) was added and the solution was heated
to reflux giving a homogeneous solution. The reaction was heated to reflux for 3 days, cooled to
room temperature and the volatiles were removed by rotary evaporation giving an oil. Water
(800 mL) was added and the solution was neutralized with saturated aqueous NaHCOj3 giving a

10 precipitate which was collected by filtration, washed with water (100 mL, 3x) and dried under
high vacuum giving ethyl 4-hydroxyquinazoline-8-carboxylate (20.5 g, 93.9 mmol, 89%). 'H
NMR (400 MHz, DMSO-dg) 6 12.43 (br s, 1H), 8.24-8.27 (dd, 1H), 8.16 (br s, 1H), 7.97 (br s,
1H), 7.55-7.59 (t, 1H), 4.32-4.37 (q, 2H), 1.30-1.34 (t, 1H).

Step B: Ethyl 4-hydroxyquinazoline-8-carboxylate (10.0 g, 45.8 mmol) and (1H-

15 benzo[d][1,2,3]triazol-1-yloxy)tris(dimethylamino)phosphonium hexafluorophosphate(V) (17.7
g, 59.6 mmol) and DBU (10.3 mL, 68.7 mmol) were dissolved in DMF (200 mL). The solution
was stirred for 10 minutes and (2,4-dimethoxyphenyl)methanamine (10.4 mL, 68.7 mmol) was
added and the reaction was stirred at room temperature overnight. The reaction was partitioned
between EtOAc and water and the water layer extracted once with EtOAc. The combined

20  organics were washed with water (4x), brine (1x), dried over Na,SO, and concentrated to give
ethyl 4-(2,4-dimethoxybenzylamino)quinazoline-8-carboxylate as an oil which was used directly
in the next step.

Step C: Ethyl 4-(2,4-dimethoxybenzylamino)quinazoline-8-carboxylate (16.83 g, 45.8
mmol) was dissolved in 4:1 THF/MeOH (500 mL). NaOH (2.0 M, 68.70 mL, 137.4 mmol) was

25 added and stirred overnight at room temperature. The volatiles were removed by rotary
evaporation and the aqueous solution was acidified to pH 3 using 1.0 M HCI. The aqueous
solution was extracted with 20% isopropranol/DCM (2X) and the combined organics were
washed with water (1x), brine (1x), dried over Na,SO4 and concentrated to give 4-(2,4-
dimethoxybenzylamino)quinazoline-8-carboxylic acid (11.8 g, 34.8 mmol, 76%) as a tan solid.

30 'HNMR (400 MHz, DMSO-dq) & 9.55 (br s, 1H), 8.75-8.78 (d, 1H), 8.65 (s, 1H), 8.52-8.53 (d,
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sul fonylam no)- 2H), 3.92 (dd, J = 26.6, 4.9 phenyl]-am de Hz, 2H),
3.10 - 2.88 (m 2H), WD 2011/025938PCT/ US2010/ 046952 Exanple no. Structure
Nane M5 rwe 2pNkiF9ss LTHNVRS (400 MHz, DVSO d6) PCT/US2010/046952

1H), 7.69-7.73 (t, 1H), 7.11-7.13 (d, 1H), 6.59 (s, 1H), 6.44-6.47 (d, 1H), 4.73 (bs, 1H), 3.83 (s,
3H), 3.74 (s, 3H); m/z (APCl-neg) M-1 = 338.1

Example AY

4-(Bis(4-methoxybenzyl)amino)pyrido[4.3-d]pyrimidine-8-carboxvylic acid

Step A: A suspension of 4-amino-5-bromonicotinic acid (U.S. Pat. No. 3,950,160)
(5.00 g, 23.0 mmol) in formamide (6.4 mL) was heated at 180 °C for 4 hours and then cooled to
room temperature. Water was added, and the solid was filtered and dried under high vacuum to

10 afford 8-bromopyrido[4,3-d]pyrimidin-4-ol (1.95 g, 37%).

Step B: 8-Bromopyrido|4,3-d]pyrimidin-4-ol (0.82 g, 3.62 mmol) was suspended in
thionyl chloride (36 mL) and DMF was added (0.28 mL, 3.62 mmol). The reaction mixture was
stirred at reflux for 5 hours and then concentrated under reduced pressure. Toluene was added,
and the mixture was re-concentrated in vacuo (repeated twice) to afford crude 8-bromo-4-

15 chloropyrido[4,3-d]pyrimidine (0.89 g, quantitative yield) which was used in the next step
without further purification.

Step C: A microwave vessel was charged with 8-bromo-4-chloropyrido[4,3-d]pyrimidine
(0.43 g, 1.74 mmol), bis(4-methoxybenzyl)amine (WO 2007/028129) (1.07 g, 4.17 mmol) and
THF (4.2 mL). The reaction mixture was heated in a microwave reactor at 90 °C for 15 minutes.

20  The reaction was concentrated in vacuo, and the crude product purified by flash chromatography
using 10% MeOH/EtOAc to afford 8-bromo-N,N-bis(4-methoxybenzyl)pyrido[4,3-d]pyrimidin-
4-amine (0.53 g, 66%).
Step D: A vial was charged with 8-bromo-N,N-bis(4-methoxybenzyl)-pyrido[4,3-
d]pyrimidin-4-amine (0.80 g, 1.72 mmol), 1,1’-bis(diphenylphosphino)ferrocene palladium (II)
25  chloride (0.17 g, 0.21 mmol), DMF (4.2 mL) and methanol (2.1 mL) (DMF and methanol were
pre-degassed). The vial was purged with CO (g) for 30 seconds and the reaction mixture stirred
at reflux under a CO (g) atmosphere for 16 hours. The mixture was then concentrated under
reduced pressure and the crude product then purified by flash chromatography using 20-40%

(20% MeOH/THF)/heptane gradient to afford methyl 4-(bis(4-
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1.72 (d, J= 7.3 Hz, 2H), 0.96 (t, J= 7.5 Hz, 3H) 44 HNNN041110, p El OrEl
4- (Pi peridi n-4- ylam no)-qui nazoline- 8-carboxylic acid [2,3,6-trifluoro-5-
(propane -Wo 20ul2693gl am no) - phenyl | -am de 523.1 12. 97 (rcT/I}S%()lO&i%Sz(g, a6

1H), d, J= 70 (s , 7. -
7% rﬁletk%ybeﬂzyzl&m(wpﬁu&%3:@9@5%2@3 -g-fafgsxﬂateﬂ%m; Sl 201 (d, J.--

(])- 6 HZ 3H)Ste1§-E650 & @6lutidn of &éﬂf’}l 4Qb1@(Meth‘6k9ben9yl%mﬁé)py13id6'[473 &]pl}'lﬁmlc'ﬁhg 45
[
(
8.

)'U) LLLL Zi 4- Cycl opr opyl am no- qui nazol1 ne- 8- Ic acid

2,3, 6-8 f«afbwl!ﬁi@ éO 44 o PG ammol)- insUHF 290 ami naid- watke (R/5Q mimw mﬂed 11t1113m44
S

> tip gigeRde hppoidracs 30458 6 g 28 T, Bt sk e B ety om
3507 témiperdtdye fok. 170k d80%)auébuslacetic 301H|Zwasziﬂﬁed Qnd Shd Mixtde)wasGoBberli@hted] 6. 8

e, 2H)undgr rz:guée% prezslgl)lre Water was then added resulting in precipitation of a solid. This residue
was filtered and dried to afford 4-(bis(4-methoxybenzyl)amino)pyrido[4,3-d]pyrimidine-8-
carboxylic acid (0.33 g, 77%). m/z (ES-MS) M+1 = 431.2. "H NMR (400 MHz, DMSO0) § 16.03
(s, 1H), 9.22 (s, 1H), 9.20 (s, 1H), 8.87 (s, 1H), 7.33-7.28 (m, 4H), 6.97-6.92 (m, 4H), 5.10 (s,

10 4H), 3.75 (s, 6H).

Example AZ
g

HO™ N OH

4-Hydroxy-6-methylguinazoline-8-carboxvlic acid

15 Step A: A suspension of 2-amino-3-bromo-5-methylbenzoic acid (3.50 g, 15.0 mmol)
and formamidine acetate (4.88 g, 46.8 mmol) in anhydrous ethanol (20.0 mL) was heated at 80
°C for 48 hours. After cooling to room temperature, the solid was filtered and dried under high
vacuum to afford 8-bromo-6-methylquinazolin-4-ol (3.48 g, 99%). "H NMR (500 MHz, DMSO-
ds) 6 12.42 (s, 1H), 8.12 (s, 1H), 8.00 (s, 1H), 7.93 (s, 1H), 2.40 (s, 3H). LC/MS: m/z 239.0

20 [M+1].

Step B: 8-Bromo-6-methylquinazolin-4-ol (7.00 g, 29.3 mmol), [1,1'-bis(diphenyl-
phosphino)ferrocene]dichloropalladium(I) complex with dichloromethane (1:1) (598 mg, 0.73
mmol), triethylamine (20.4 mL, 146 mmol), and methanol (60 mL) were combined in an
autoclave fitted with a large stir bar. The mixture was purged with nitrogen for five minutes. The

25  vessel was placed under an atmosphere of carbon monoxide (300 psi) and heated to 120°C for
18 hours. The vessel was cooled to room temperature, and the reaction mixture concentrated
under reduced pressure. MeOH/IN aq. NaOH (50/50) was then added, and, after stirring at room
temperature for 3 hours, the mixture was filtered and the filtrate adjusted to pH 4 by adding 10%
HCI. The resulting solid was filtered and dried under high vacuum to afford 4-hydroxy-6-

30 methylquinazoline-8-carboxylic acid (4.53 g, 76%). LC/MS: m/z 205.1 [M+1].
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46 )yen 00 s LL U U ZI 0 Z Z- LLO 4-(4,4-Difluoro- cycl ohexyl am no) -
qui nazol i ne-8- carboxylic acid [2,3,6- trifluoro-5-(propane-1-

sul f onyl awDreo)t7o2pd38nyl | - ami de 558.1 13.37 (s, 1H), 10. 72CT/US2eu4/046952 1H) ,
8.81 -8.56 (m 3H), 8.48 (d, J= 7.5 Hz, 1H), 8.15 (s, OH), 7.72 (t, J=17.9
Hz, 1H), 7.42 (dd, J= 19.3, 7.8 HzExampleBAs> (s OH), 4.49 (s, 1H), 3.19 -
2.95 (m 2H), 2.05 (d, J= 17.5 Hz, Yk, 1.86 - 1.59 (m 4H), 0.97 (t, J =
7.3 Hz, 3H) 47 ONNOO .14 H4AOHH I N 44 MJr pHpl i n-4- yl am no) - qui nazol i ne-
8-carboxylic acid [2,3,6-trifluordes- opane- 1-

F

4-Hydroxy-6-fluoroquinazoline-8-carboxvlic acid

Step A: Using a similar procedure as for Example AZ, Step A, using 2-amino-3-bromo-
5 5-fluorobenzoic acid in place of 2-amino-3-bromo-5-methylbenzoic acid, 8-bromo-6-
fluoroquinazolin-4-ol was obtained (840 mg, 54%). '"H NMR (500 MHz, DMSO0-d6) § 12.54 (s,

1H), 8.29 — 8.11 (m, 2H), 7.85 (m, 1H). LC/MS: m/z 244.9 [M+1].
Step B: Using a similar procedure as for Example AZ, Step B, using 8-bromo-6-
fluoroquinazolin-4-ol in place of 8-bromo-6-methylquinazolin-4-ol afforded 6-fluoro-4-
10 hydroxyquinazoline-8-carboxylic acid (700 mg, 56%). 'H NMR (500 MHz, DMSO-ds) & 14.92
(bs, 1H), 13.03 (bs, 1H), 8.45 (s, 1H), 8.29 — 8.14 (m, 1H), 8.07 (m, 1H). LC/MS: m/z 209.0

[M+1].

Example BB

Nl/*N o)

Cl o

15
Methyl 4-chloro-6-methylguinazoline-8-carboxylate

Step A: 8-Bromo-6-methylquinazolin-4-ol (2.00 g, 8.36 mmol), [1,1'-bis(diphenyl-

phosphino)ferrocene]dichloropalladium(Il) complex with dichloromethane (1:1) (171.0 mg,
0.209 mmol), triethylamine (5.83 mL, 41.80 mmol), and methanol (17 mL) were combined in an
20  autoclave. The mixture was purged with nitrogen for five minutes. The vessel was placed under
an atmosphere of carbon monoxide (300 psi) and heated to 120°C for 3 hours. The vessel was
cooled to room temperature, and the reaction mixture was filtered. The collected solids were
washed with methanol (250 mL). The solids were air-dried to give methyl 4-hydroxy-6-
methylquinazoline-8-carboxylate (1.350 g, 74%). '"H NMR (500 MHz, DMSO-ds) & 12.30 (s,

25  1H), 8.08 (d, 2H), 7.81 (s, 1H), 3.86 (s, 3H), 2.46 (s, 3H). LC/MS: m/z 219.0 (100%) [M+1].
Step B: Methyl 4-hydroxy-6-methylquinazoline-8-carboxylate (1.250 g, 5.73 mmol) was
dissolved in phosphoryl chloride (16.0 mL, 172 mmol) and heated to reflux for 2 hours. The

mixture was stirred at room temperature overnight. The phosphoryl chloride was distilled off,
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sul f onyl am no) - phenyl|-am de 525.1 12.97 (s, 1H), 8.76 (s, 1H), 8.66 (d,
J= 7.6 Hz, 1H), 8.23(d J=9.0 Hz, 2H), 7.70 (s, 1H), 7.36 - 7.22 (m 1H),
4.42 (d We 208/5948, 2.95 -2.71 (m 3H), 2.01 (d, 1€T/1H52(&0H469523H)

LG5 (a0 40208 ozehascct U010 Ohoocy Bl e no Sietre Ko
(t, J =The ésuitbing glldi)erfkﬁ)n\ wh¥ fiRbred to give a solid, which was triturated with anhydrous ether.
The resulting suspension was filtered to yield methyl 4-chloro-6-methylquinazoline-8-
carboxylate as a solid (1.01 g, 75%). "H NMR (500 MHz, DMSO0-d6) & 9.10 (s, 1H), 8.31 — 8.16
5  (m, 2H), 3.98 —3.88 (s, 3H), 2.62 (s, 3H). LC/MS: m/z 237.0 (100%) [M+1].

Example 1
F
O\\S/\/
N"SN HN Ny
| E H
H,N o}

4-Amino-quinazoline-8-carboxylic acid [2.6-difluoro-3-(propane-1-sulfonylamino)-phenyl]-

10 amide

Step A: To a solution of N-(3-amino-2,4-difluorophenyl)propane-1-sulfonamide (170
mg, 0.679 mmol) in chloroform (3 mL) was added magnesium sulfate (150 mg) and pyridine
(0.16 mL, 2.04 mmol). A suspension of 4-chloroquinazoline-8-carbonyl chloride (0.20 g, 0.88
mmol) in chloroform (4 mL) was then added at room temperature. The reaction mixture was

15  heated at 60 °C for 1 hour, and the magnesium sulfate was removed by filtration. The filtrate
was diluted with dichloromethane and washed with a saturated solution of NaHCOs;. The
aqueous layer was extracted twice with dichloromethane and the combined organic layers dried
with sodium sulfate, filtered and concentrated in vacuo. The crude product was purified by flash
chromatography to afford 4-chloro-N-(2,6-difluoro-3-(propylsulfonamido)phenyl)quinazoline-8-

20 carboxamide (145 mg, 48%).

Step B: In a microwave vessel, 4-chloro-N-(2,6-difluoro-3-(propylsulfonamido)-
phenyl)quinazoline-8-carboxamide (0.08 g, 0.18 mmol) was dissolved in a 2M ammonia
solution in isopropanol (4 mL) and heated in a microwave reactor at 105 °C for 15 minutes. The
reaction mixture was concentrated in vacuo and the crude product then purified by SFC to afford

25  4-amino-quinazoline-8-carboxylic acid [2,6-difluoro-3-(propane-1-sulfonylamino)-phenyl]-
amide (55 mg, 71%) as a solid. 'H NMR (400 MHz, DMSO-dq) 6 13.25 (s, 1H), 9.67 (s, 1H),
8.65 (d, J = 6.6 Hz, 1H), 8.57 (s, 1H), 8.53 (d, J = 8.1, 1H), 8.33 (s, 2H), 7.68 (t, J = 7.8 Hz,
1H), 7.37 (dd, J = 14.4, 8.6 Hz, 1H), 7.22 (t, J = 8.6 Hz, 1H), 3.14 — 3.01 (m, 2H), 1.82 — 1.69
(m, 2H), 0.98 (t, J= 7.4 Hz, 3H). m/z (ES-MS) 422.1 [M+1].
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Il 1 ri0 oel , HNA4-(1-Mthyl-1H pyrazol-3-ylamno)-N (2 ,
3,6-trifluoro-5- (propylsul fonam do)ph enyl)quinazoline-8- carboxam de
520. 1 13.w6 2081023448, 10.90 (s, 1H), 9.97 (s, 1H), 8.94 @edT/UB261084B®5Hz, 1H),
8.78 (s, 1H), 8.69 (d, J = 7.5 Hz, 1%‘2127 (t, J =8.0 Hz, 1H), 7.72 (s,
1H), 7.46 (dd, J = 18.7, 7.7 Hz, 1H"-X@ (s, 1H), 6.52 (s, 1H), 3.85 (s,

3H)., 3.22- 3.09 (m 2H), 1.75 (dd, J F_15.1, 7.2 Hz, 2H), 0.98 (s, 3H) 49
\ ZLL U 7-r 4-Ethylanino- quiriazol 8~
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| £ H
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N

4-Amino-pyrido[4,3-d]pyrimidine-8-carboxylic acid [2,6-difluoro-3-(propane-1-sulfonylamino)-
phenyl]-amide

5 Step A: To a solution of 4-(bis(4-methoxybenzyl)amino)pyrido[4,3-d]pyrimidine-8-

carboxylic acid (0.32 g, 0.73 mmol) in DCM (7.9 mL) at 0 °C was added a solution of oxalyl

chloride (0.07 mL, 0.81 mmol) in DCM (0.25 mL). The reaction mixture was stirred at 0 °C for

15 minutes and then warmed to room temperature for 10 minutes. The mixture was
concentrated in vacuo and the residue dissolved in chloroform (7.3 mL). N-(3-amino-2,4-
10  difluorophenyl)propane-1-sulfonamide (0.21 g, 0.84 mmol) was then added, and the mixture
was stirred at 60 °C for 45 minutes. The reaction was concentrated in vacuo and the residue
purified by flash chromatography (0-5% MeOH/DCM) to afford 4-(bis(4-
methoxybenzyl)amino)-N-(2,6-difluoro-3-(propylsulfonamido)phenyl)pyrido[4,3-d]pyrimidine-
8-carboxamide (0.35 g, 72%).
15 Stetp B: A  solution of 4-(bis(4-methoxybenzyl)amino)-N-(2,6-difluoro-3-
(propylsulfonamido)phenyl)pyrido[4,3-d]pyrimidine-8-carboxamide (112 mg, 0.17 mmol) in
TFA (2.50 mL) was heated at 70 °C for 30 minutes and the TFA was then removed in vacuo.
The residue was re-dissolved in TFA (2.50 mL) in a microwave vessel and the mixture heated to
115 °C in a microwave reactor for 60 minutes. The reaction mixture was concentrated in vacuo
20 and the residue purified by reverse phase HPLC and SFC to afford 4-amino-pyrido[4,3-
d]pyrimidine-8-carboxylic acid [2,6-difluoro-3-(propane-1-sulfonylamino)-phenyl]-amide (51
mg, 71%), as a solid. "H NMR (400 MHz, DMSO-dg) & 12.60 (s, 1H), 9.74 (s, 1H), 9.72 (s, 1H),
9.41 (s, 1H), 8.94 (s, 1H), 8.70 (s, 1H), 8.69 (s, 1H), 7.39 (td, J = 8.9, 5.7 Hz, 1H), 7.24 (t, J =
8.5 Hz, 1H), 3.09 (dd, J = 8.7, 6.6 Hz, 2H), 1.81 — 1.69 (m, 2H), 0.98 (t, J = 7.4 Hz, 3H). m/z
25  (ES-MS) 423.0 [M+1].
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carboxylic acid [2,3,6- trifluoro-5-(propane-1- sulfonylam no)-
phenyl]-am de 468.1 13.45 (s, 1H), 10.11 (s, 1H), 8.82 (s, 111), 8.65 (s,
2H), 8.55v0dp11025938. 3 Hz, 1H), 7.70 (t, J = 7.9 Hz, 1H) PCT/$2010/04693D (m
1H), 6.52 (s, 1H), 3.63 (dd, J = 13.1, 6.4 Hz, 2H), 3.10 (d, J = 6.9 Hz,
2H), 1.74 (dd, J = 14.9, 7.3 Hz, 2Hfxampks3 (¢t J = 7.1 Hz, 3H), 0.99 (d, J
= 7.3 Hz, 3H 50 -co Z U-u LLZ * z Zr4- Met hyl am no- qui nazol i ne- 8-
carboxyllc acid [2,3,6- trifluoro-5-(pr peol-osul f onyl am no) -

phenyl | - ani de 454.1 13.43(s, 1,@«,\,11%& 8. 65.(m~2H), 8.86 (d, J = 3.8

Hz, 1H), 8.67 (s, 2H), 8.50 (dy J 2 14) 8.39 (s, OH), 815 (s,
OH), 7.71 (s, 1H), 7.42 (ddy,N dC@ Hz, 1H), 6.53 (s, 1H), 3.08 (d,
J=4.1Hz, 5H, 1.73 (d, J = 7. 3H) 0.97 (t, J =7.4 Hz, 4H 51 ' (\
NNO 110 N H
4-Amino-quinazoline-8-carboxvylic acid [2-chloro-6-fluoro-3-(propane-1-sulfonylamino)-
phenyl]-amide
5 Step A: N-(3-Amino-2-chloro-4-fluorophenyl)propane-1-sulfonamide (500 mg, 1.87

mmol) was dissolved in chloroform (10 mL), and 4A molecular sieves (800 mg), pyridine
(0.152 mL, 1.87 mmol), and 4-chloroquinazoline-8-carbonyl chloride (851 mg, 3.75 mmol) were
added in the indicated order. The reaction mixture was stirred at room temperature for 1-2 hours
and _ﬁltered. The filtrate was washed with saturated aqueous NaHCO; solution and brine and
10 then dried over MgSOy. After removing the solvent under reduced pressure, the crude product
was purified using flash chromatography (gradient elution, solvent: 0-15% ethyl acetate in
dichloromethane) to yield 4-chloro-N-(2-chloro-6-fluoro-3-(propylsulfonamido)phenyl)-
quinazoline-8-carboxamide (652 mg, 76%). '"H NMR (400 MHz, DMSO-ds) & 12.00 (s, 1H),
9.64 (s, 1H), 9.29 (s, 1H), 8.85 (dd, 1H), 8.61 (dt, 1H), 8.07 (dd, 1H), 7.50 (dd, 1H), 7.41 (t, 1H),
15 3.17-3.07 (m, 2H), 1.89 — 1.68 (m, 2H), 1.08 — 0.89 (m, 3H).

Step  B:  4-Chloro-N-(2-chloro-6-fluoro-3-(propylsulfonamido)phenyl)quinazoline-8-
carboxamide was suspended in isopropanol (5mL) in a microwave vial (10-20 mL) and
saturated with ammonia for 15 minutes. The reaction mixture was then heated in a microwave
reactor at 105 °C for 15 minutes. After removal of the solvent under reduced pressure, the crude

20 product was purified by HPLC to yield 4-amino-quinazoline-8-carboxylic acid [2-chloro-6-
fluoro-3-(propane-1-sulfonylamino)-phenyl]-amide as a solid (50.0 mg, 68%). 'H NMR (400
MHz, DMSO-dp) 6 13.25 (s, 1H), 9.68 (s, 1H), 8.69 — 8.61 (m, 1H), 8.57 (s, 1H), 8.56 — 8.49 (m,
1H), 8.32 (s, 2H), 7.68 (t, J= 7.8 Hz, 1H), 7.37 (td, J = 8.8, 5.7 Hz, 1H), 7.22 (t, J = 8.7 Hz,
1H), 3.15 — 3.03 (m, 2H), 1.84 — 1.68 (m, 2H), 1.04 (d, J = 6.1 Hz, 1H), 1.02 — 0.93 (m, 3H).

25  LC/MS: m/z 438.0 [M+1].

Example 4
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1 leir, N-- H----\...-F 4-(Cyclopropylamno)- N (2,3,6-trifluoro-5-(3-

fl uoropropyl sul fonam do) phenyl) qui nazol i ne- 8-carboxam de 498.1 13. 46 (s
1H), 10. 0\90(2911/0325938 8.72 (s, 2H), 8.64 (d, J = 7. 4 Hz, PH)‘/USSOIB@M@GZ J =
8.4 Hz, , d J.= 19 1, 11. . d ( WO

2011/ 025938PCT/ u%ﬁ'%ﬂ‘,p&ué%"%‘i m:e;%‘.%‘i]“ R

NVR (400 MHz, DWMSO- d6) 7su&oﬁ{zlamﬂdd),phénﬁ]laﬂd,e J = 5 8

Step A: A 100 mL round bottom flask was charged with N-(3-amino-4-fluoro-2-

methoxyphenyl)-N-(4-methoxybenzyl)propane-1-sulfonamide (108 mg, 0.282 mmol) dissolved
5 in chloroform (3 mL, 30 mmol). To this mixture was added triethylamine (86.6 uL, 0.621
mmol) and then 4-chloroquinazoline-8-carbonyl chloride (83.4 mg, 0.367 mmol), and the
reaction mixture was heated to 60 °C for 3.5 hours. After removal of the solvent under reduced
pressure, the crude product was purified by flash chromatography using 20-70% ethyl acetate:
heptanes to give 4-chloro-N-(6-fluoro-2-methoxy-3-(N-(4-methoxybenzyl)

10 propylsulfonamido)phenyl)quinazoline-8-carboxamide as a solid (88 mg, 55%). "H NMR (400
MHz, DMSO-dg) 6 = 11.59 (s, 1H), 9.31 (s, 1H), 8.79 (d, J = 6.0 Hz, 1H), 8.64 — 8.55 (m, 1H),
8.12-8.02 (m, 1H), 7.17 (d, J = 8.6 Hz, 2H), 7.11 (dd, J = 9.0, 6.0 Hz, 1H), 7.01 (t, J= 9.0 Hz,
1H), 6.85 (d, J = 8.6 Hz, 2H), 4.69 (s, 2H), 3.86 (s, 3H), 3.71 (s, 3H), 3.25 (d, J = 8.4 Hz, 2H),
1.80 (dt, J = 16.6, 8.4 Hz, 2H), 1.02 (t, J= 7.4 Hz, 3H).

15 Step B: A microwave vial was charged with 4-chloro-N-(6-fluoro-2-methoxy-3-(N-(4-
methoxybenzyl)propylsulfonamido)phenyl)quinazoline-8-carboxamide (87 mg, 0.15 mmol)
dissolved in 1,4-dioxane (1 mL, 10 mmol), and this solution was saturated with ammonia gas.
The reaction mixture was heated in a microwave reactor to 120 °C for 20 minutes and then
concentrated to remove the 1,4-dioxane. The residue was stirred with 2 mL of water at reflux

20  for one minute and then at room temperature for 30 minutes. The water was discarded. The
residual oil was dissolved into methanol and concentrated to dryness to give 4-amino-N-(6-
fluoro-2-methoxy-3-(N-(4-methoxybenzyl)propylsulfonamido)-phenyl)quinazoline-8-
carboxamide as a oil. "H NMR (400 MHz, DMSO-dg) & = 11.59 (s, 1H), 9.31 (s, 1H), 8.79 (d, J
= 6.0 Hz, 1H), 8.64 — 8.55 (m, 1H), 8.12 — 8.02 (m, 1H), 7.17 (d, J = 8.6 Hz, 2H), 7.11 (dd, J =

25 9.0, 6.0 Hz, 1H), 7.01 (t, J= 9.0 Hz, 1H), 6.85 (d, J = 8.6 Hz, 2H), 4.69 (s, 2H), 3.86 (s, 3H),
3.71 (s, 3H), 3.25 (d, J = 8.4 Hz, 2H), 1.80 (dt, J= 16.6, 8.4 Hz, 2H), 1.02 (t, J = 7.4 Hz, 3H).

Step C: 4-Amino-N-(6-fluoro-2-methoxy-3-(N-(4-methoxybenzyl)propyl-
sulfonamido)phenyl)-quinazoline-8-carboxamide was dissolved in methylene chloride (5 mL, 80
mmol) and trifluoroacetic acid (5 mL, 60 mmol) was added followed by stirring at room

30  temperature for 30 minutes. Following removal of the dichloromethane and trifluoroacetic acid
under reduced pressure, the material was redissolved in dichloromethane (15 mL) and
concentrated to dryness. The crude product was triturated with 10 mL of hot ethyl ether and the

residue recrystallized from 4 mL hot ethyl acetate, filtered and dried in the vacuum oven at 80
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= 17.8, 7.4 Hz, 2H), 0.86 (d, J = 6.6 Hz, 2H), 0.73 (s, 2H)
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°C for 60 hours to yield 4-amino-quinazoline-8-carboxylic acid [6-fluoro-2-methoxy-3-
(propane-1-sulfonylamino)-phenyl]-amide as a solid (28 mg, 42%). 'H NMR (400 MHz,
DMSO-ds) 6 = 13.09 (s, 1H), 9.21 (s, 1H), 8.63 (dd, J = 26.3, 13.5 Hz, 4H), 7.75 (s, 1H), 7.41 —
7.23 (m, 1H), 7.09 (t, J = 9.2 Hz, 1H), 3.81 (s, 3H), 3.17 — 3.05 (m, 2H), 1.77 (dd, J=15.1, 7.5
Hz, 2H), 0.99 (t, J= 7.4 Hz, 3H). MS m/z 434.3 [M+1].

Example 5

4-Amino-quinazoline-8-carboxylic acid [2-chloro-3-(propane-1-sulfonylamino)-phenvyl]-

amide

Step A:  4-(2,4-Dimethoxybenzylamino)quinazoline-8-carboxylic acid (0.0390 g,
0.115 mmol), N-(3-amino-2-chlorophenyl)propane-1-sulfonamide (0.022 g, 0.0884 mmol),
HATU (0.0437 g, 0.115 mmol) and DIEA (d 0.742) (0.0308 mL, 0.177 mmol) were dissolved in
DMF and stirred at 55 °C overnight. The reaction mixture was cooled to room temperature,
partitioned between EtOAc and water and the layers separated. The organic layer was washed
with water (3x), 0.1 N HCI, saturated aqueous NaHCOs and brine, dried over Na,SO4 and
concentrated to an oil. The oil was filtered through a plug of SiO, with the aid of 2:1
Hex/EtOAc to give N-(2-chloro-3-(propylsulfonamido)phenyl)-4-(2,4-dimethoxybenzyl-
amino)quinazoline-8-carboxamide as an oil which was used directly in the next step.

Step B:  N-(2-chloro-3-(propylsulfonamido)phenyl)-4-(2,4-dimethoxybenzylamino)-
quinazoline-8-carboxamide (0.0352 g, 0.0617 mmol) was dissolved in TFA (5 mL) and heated
at reflux for 3 hours. The reaction mixture was cooled to room temperature and concentrated to
an oil. The residue was dissolved in EtOAc, washed with saturated aqueous NaHCOj3 and brine,
dried over Na;SOy4 and concentrated to an oil. DCM was added, and a precipitate formed
which was collected by filtrations, washed further with DCM and dried under high vacuum to
give 4-amino-quinazoline-8-carboxylic acid [2-chloro-3-(propane-1-sulfonylamino)-phenyl]-
amide (9 mg, 0.0214 mmol, 35%). 'H NMR (400 MHz, DMSO-dq) & 9.53 (br s, 1H), 8.72-8.74
(d, 1H), 8.67 (s, 1H), 8.51-8.55 (t, 1H), 8.24-8.41 (br s, 2H), 7.68-7.72 (t, 1H), 7.36-7.40 (t, 1H),
7.24-7.26 (t, 1H), 3.13-3.16 (t, 1H), 1.76-1.82 (m, 2H), 0.97-1.01 (t, 3H); m/z (APCI-pos) M+1
=420.1,422.1.
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car boxyl iwoaeih2f®83,6- 7.70 (t, J = 7.8 Hz, 1H), 7.44P62/US2010/046952
trifluoro-5-(3-fluoro- 486.1 (s, 1H), 4.60 (t, J = 5.9 Hz,
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Example 6
NN o 0. o
| Y
H,N N NI
H H

4-Amino-quinazoline-8-carboxylic acid [2-fluoro-5-(propane-1-sulfonylamino)-phenvl]-

amide

Step A: A mixture of 4-(2,4-dimethoxyamino)quinazoline-8-carboxylic acid (52 mg,
0.15 mmol), N-(3-amino-4-fluorophenyl)-propane-1-sulfonamide (36 mg, 0.15 mmol), HATU
(65 mg, 0.17 mmol), N,N-diisopropylethylamine (67 ul, 0.39 mmol), and a catalytic amount of
4-dimethylaminopyridine (“DMAP”) (1.9 mg, 0.015 mmol) in DMF (1.5 mL) was stirred at
room temperature for 1 hour. The reaction mixture was diluted with ethyl acetate (50 mL). The
organic phase was washed with brine and removed under reduced pressure to give 4-(2,4-
dimethoxybenzylamino)-N-(2-fluoro-5-(propylsulfonamido)phenyl)quinazoline-8-carboxamide
(86 mg, 99 %), which was used in the next step without further purification. LC-MS [M+1] m/z
554.1.

Step B: 4-(2,4-Dimethoxy-benzylamino)-N-(2-fluoro-5-(propylsulfonamido)phenyl)
quinazoline-8-carboxamide (86 mg, 0.155 mmol) was taken up in trifluoroacetic acid (“TFA”)
(4 mL). The reaction mixture was refluxed for 2 hours. The solvent was removed under reduced
pressure and the mixture purified by preparative HPLC to afford 4-amino-quinazoline-8-
carboxylic acid [2-fluoro-5-(propane-1-sulfonylamino)-phenyl]-amide (38 mg, 61%). 'H NMR
(500 MHz, DMSO-dg) 6 14.15 (s, 1H), 9.73 (s, 1H), 8.72 (d, J = 7.4 Hz, 1H), 8.58 (s, 2H), 8.32
(s, 2H), 7.69 (t, J = 7.8 Hz, 1H), 7.41 — 7.17 (m, 1H), 6.98 (dd, J = 8.1, 3.7 Hz, 1H), 3.11 - 2.95
(m, 2H), 1.71 (dd, J = 15.1, 7.5 Hz, 2H), 0.95 (s, 3H). LC-MS [M+1] m/z 404.1.

Example 7
PN Cl
N| N O O\\ ,/O
H,N N N7
H 4 H

4-Amino-quinazoline-8-carboxvylic acid [2.6-dichloro-3-(propane-1-sulfonylamino)-

phenyl]-amide
Step A:  To N-(3-amino-2,4-dichlorophenyl)propane-1-sulfonamide (151 mg, 0.533

mmol) in chloroform (3 mL), in the presence of activated 4 A molecular sieves, was added
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ane-1- 1H), 4.48 (t, J = 5.9 Hz, 1H), sul fonylam no)- 3.71 -3.48
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pyrldPne &X 121, 8%9 mmol) and then 4-chloro-quinazoline-8-carbonyl chloride (182 mg, 0.8

mmol). The reaction mixture was left stirring at ambient temperature for an hour. The crude

product was purified by chromatography eluting with 1:1 ethyl acetate/hexane to yield 253 mg

(78%) of 4-chloro-N-(2,6-dichloro-3-(propylsulfonamido)phenyl)quinazoline-8-carboxamide.
LC-MS [M+1] m/z 473.0.

Step B:

4-Chloro-N-(2,6-dichloro-3-(propylsulfonamido)phenyl)quinazoline-8-carboxamide

(86.3 mg, 0.176 mmol) was dissolved in isopropyl alcohol (5 mL). Ammonia gas was passed

through the solution for 15 minutes. The solvent was removed under reduced pressure and the

crude product was purified by preparative HPLC to afford 4-amino-quinazoline-8-carboxylic
acid [2,6-dichloro-3-(propane-1-sulfonylamino)-phenyl]-amide (51.3 mg, 64%) 'H NMR (500
MHz, DMSO-ds) 6 13.50 (s, 1H), 9.62 (s, 1H), 8.65 (d, J= 7.4 Hz, 1H), 8.57 (s, 1H), 8.53 (d, J
= 8.3 Hz, 1H), 8.20 (d, J = 63.1 Hz, 2H), 7.68 (t, /= 7.8 Hz, 1H), 7.56 (d, J = 9.0 Hz, 1H), 7.48
(s, 1H), 3.19 — 3.06 (m, 1H), 1.76 (dt, J = 14.8, 7.4 Hz, 1H), 0.98 (t, J = 7.4 Hz, 2H). LC-MS
[M+1] m/z 454.0.

Examples 8 — 27 in Table 1 were prepared according to the above examples using

appropriate starting materials.

Table 1
"HNMR &
Example MS m/z .
o Structure Name - (400 MHz, DMSO-d6",
CDClL;", or CD;OD™™)
*14.09 (s, 1H), 9.68 (s, 1H),
8.71(dd, J=7.5, 1.3 Hz, 1H),
NN o 4-Amino-quinazoline-8- 8.57 (s, 2H), 8.33 (t, I = 6.4 Hz,
! Q\S,,O carboxylic acid [2-
8 HN N N> | fluoro-3-(propane-1- 404.1 | 3H), 7.69 (s, 1H), 7.17 (s, 2H),
F Sutllfonyllamil}g)- 3.26-3.01 (m, 2H), 1.77(d, J =
enyl|-amide
phenyl] 7.6 Hz, 2H), 1.00 (t, ] = 7.4 Hz,
3H)
*13.46 (s, 1H), 9.93 (s, 1H),
7 4-Amino-quinazoline-8- 8.65 (s, 1H), 8.57 (s, 2H), 8.33
NSN of 0 o carboxylic acid [2,3,6-
9 . | N S| trifluoro-s-(propane-1- | 4401 | (s, 2H), 7.69 (s, 1H), 746 (s,
H g H sulfonylamino)- 1H), 3.16 (s, 2H), 1.75 (s, 2H),
phenyl]-amide 0.98 (s, 3H)
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DVsQ) 6 13. 24@?,\&9&09 1|—|)fneth81p?d§3a1(edL JE 3.6 H?74514dl§1,,J =8.1722,(18), 7.3¢1)|,
8.67 - 8.61|(m 1 855(d J— 7. uifefzylaniidd)-, 7| 70 (t, §1_=79 v ol 45
S 7.84 (m M), 7.22 (t, J= 8.6 Hz, rhawlam@eis | 3.02 (M 3k ’,”!ﬂ%"i%@f S0
(m [IH), 0.90 - 0.81 (m 2H), 0.[76 - 0.66 (m 2H, 0.602; 53 (@]~ B 67, 1H),
0.38-0.32 15 (m 2H). mz (ES-MS) 474.2 [M+1l]. | WD 1.04 (d, T = 6.7, 6H)
2011/-025938RCH-US2016/ 046952 Exapple—54 N HN P
5Qui jnazol i ne- 8- carboxylic acid [, 6-difluoro-3 1438 (s, 1H), 10.00 (s, IH),
- (priopane-1 -|sul f onyl am no) - pheny| ] - am de A m cr ph@d@, Nessiéd, 1ass57
charjged wi th 4-chloro-N-(2,6-dif| uoro-3- &slH),s.54(d J=8.0Hz
(propyl sul f dnam do) phenyl ) qui nazjo ami de (0} 1 . nmol
tri-in- bUtyl tin hydrl d Oo\\lj\m_ J(é_l?lz‘% UIgaZj QQ% 1H), g“l (s, 2H), 8.22—8.24
tetriaki ${trilphe 7? H[ﬁooal I aQiﬂH&gQXgﬁ eolz o, 42.106| awohH), 7.and J=olsuene
(1.1 m). Theyk M Xture was hesiy®ehidoR a M crowayer h&rjah%@%g
for |15 10 m|nutes he pal | adi um washénylteided of f and Ifl%)fcl’ﬁlc(t ate t'he
concentrated i n vacuo. The crudel product was purified ﬁz’rlﬁ)/é?%tﬁ b’h@séH)HPLC
to afford qui nazoline-8-carboxylic acid [2,6- 1.83 — 1.68 (m, 2H),1.00(t,J=
di fljuor o- 3- (Jpr opane-1| - sul f onyl am no) - pheny1] - am de (O. JEZHQ E§9 1H NWVR
(400_IvHz, O-d6) 6 12.10 (s, 1H), 9.85 (s, 1H), 9.71 7 952(
1H),/ 8.82 (d, J= 6.3 Hz, 1H), 8.50 (d, J= 8.1 Hz, 1H), *71395((t1H)8&9(31?1)Hz
1H),| 7.41 (dd, J= 14.5, 8.8 Hz, |IH), 7.25 (t, JE 9.0 H286715glg-d) 13557(53 Q2
(m [2H), 1.83 - 1. 0(m211)099(t J= 7.4 Hz, 3H) é 0}
(1009 [ M+1] a nl es 55 59%. AﬁlﬁBﬁ&lndz&mJ@b e 4 WerJeH)p’?%gp( Ped’ aH)Zp}P{)l ng
t he pr ocedurle descrl bed n Iecaﬁ,{}xya@gld{%ng appr oprsazt(e,zawm(tbm?l&iﬂzng
bl ocks. 120 Tabl any St rdiibldrse2- MR- M5 ez [ M) #3d [dNVESs 5711,
propane-1-
sulfonylamino)- 1H), 7.22 (t,J = 9.2 Hz, 1H),
phenyl]-amide 3.01 (d, J = 6.4 Hz, 2H), 2.20
(td, J = 13.0, 6.4 Hz, 1H), 1.03
(d, J = 6.7 Hz, 6H)
*13.23 (s, 1H), 9.70 (s, 1H),
8.68 — 8.60 (m, 1H), 8.57 (s,
1H), 8.53 (d, J = 7.0 Hz, 1H),
F
3 4-Amino-quinazoline-8- 8.32 (s, 2H), 7.68 (t, = 7.8 Hz,
NN HN]Q\N’S\\/W carboxylic acid (3- (s, 2H) « ‘
13 | I Ro cyclopropylmethanesulf | 4341 | 1H),7.39 (td, = 8.8,5.7 Hz,
HzN 0 onylamino-2,6-difluoro- 1H), 7.20 (t, T = 9.2 Hz, 1H),
phenyl)-amide
3.09 (d, J=7.1 Hz, 2H), 1.12-
1.02 (m, 1H), 0.60 - 0.52 (m,
2H), 0.35 (q, J = 4.6 Hz, 2H)
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(400 MHz, DWVBO-d6) 55 u_ .0 .2.0- 0 \VZI u_ OQuz1lz. zZ

Qui nazol i ne-8- carboxylic acid [2,6- difluoro-3-(3-fluoro- propane-1-

sul f onyl awDreo}t7o2pd38nyl | - am de 425 2 12.11 (s, 1H, 9. 97PCsr/Usith/04t9586 (s
1H), 952 (s—3H-+—"3882{(d—3 7.4 Hz —1H)—8.50 (d = 8.0 Hz

(t, p =77 H, 1H, 7.40 (dd, J = 14.6, 8. 1 He] 1H). 7738316, 1H2t998§ fzf”Hz
1H),|4.61 (t}, J = 5.7 Hz, 1H), 4{49 (t, J = 5.6|Hz, 1H) 87B(d2J4-35Hi81({mSS7V\C
2011/ 025938PCT/ US2010/ Oé|6952 Exafrpl e no. Structure Narm(s{\/ﬁ{)[’rgg3 ([i,lyrgjgrzlﬁz" H

NVR B 4-Amino-quinazoline-8-
o, Ny carboxylic acid [5- O0H), 8.45-8.40 (m, 1H), 8.28 (s,
14 N"SNHN N S\b chloro-2-fluoro-3- 438.0 | 2H), 7.70 (t, I = 7.9 Hz, 1H),
! g A (propane-1-
HaN 9 sulfonylamino)- 7.21(dd,J=6.5,2.6 Hz, 1H),
phenyl]-amide 3.22 —3.14 (m, 2H), 1.76 (sx, J
=7.4 Hz, 2H), 1.00 (t, J = 7.4
Hz, 3H)
*13.46 (s, 1H), 9.89 (s, 1H),
8.65(d,J=7.5 Hz, 1H), 8.58
cl 4-Amino-quinazoline-8- (s, 1H), 8.54 (d, J=8.2 Hz,
0, carboxylic acid [6- _
15 NN HNQ\N’S\E;Y chloro-2-fluoro-3-(2- 452.0 1H), 8.33 (5, 2H), 7.69 (1, J
' g H methyl-propane-1- 7.7 Hz, 1H), 7.48 — 7.34 (m,
HoN O Prop
2 sulfonylamino)-

2H), 3.05 (d, J= 6.3 Hz, 2H),
2.18 (dt, J = 13.1, 6.5 Hz, 1H),
1.03 (d, Y= 6.7 Hz, 6H)
*13.47 (s, 1H), 9.55 (s, 1H),
8.65(d, J=7.3 Hz, 1H), 8.58
(s, 1H), 8.53 (d, ] = 8.0 Hz,

E 4-Amino-quinazoline-8- 1H), 8.32 (s, 2H), 7.68 (1, ] =

phenyl]-amide

carboxylic acid (2-
% 7.8 Hz, 1H), 7.51 — 7.44 (m
/S £l > &
16 NI&N HN N \W chloro-3- 450.0 i
HN o cl cyclopropylmethanesulf 1H), 7.36 (t, ] = 9.0 Hz, 1H),
2 onylamino-6-fluoro- _
phenyl)-amide 3.14(d,J=7.1 Hz, 2H), 1.16-
1.06 (m, 1H), 0.58 (d,J=7.6
Hz, 2H), 0.37 (d, ] = 4.4 Hz,
2H)
*13.47 (s, 1H), 9.90 (s, 1H),
8.65(dd, J=17.5, 1.4 Hz, 1H),
cl o 4-Amino-quinazoline-8- 8.58 (s, 1H), 8.53 (dd, J=38.3,
\ NN carboxylic acid [6-
17 NIAN HNjQ\H Yy chloro-2-fluoro-3- 4380 1.4 Hz, 1H), 8.43 (s, 1H), 8.26
H,N oF (propane-1- (s, 1H), 7.69 (t, J= 7.9 Hz, 1H),
sulfonylamino)-
phenyl]-amide 7.47 —7.36 (m, 2H), 3.16 - 3.08
(m, 2H), 1.75 (sx, J= 7.4 Hz,
2H), 0.97 (t, J=7.4 Hz, 3H)
*
Cl o 4-Amino-quinazoline-8- 13.47 (s, 1H), 9.90 (s, 1H),
8 NN HN N)s\g\ carboxylic acid (6- soao | 865 (& J=66Hz 1H),8.58
| H chloro-3- " | (s, 1H), 8.53 (d, /=82 Hz
HaN 0 ethanesulfonylamino-2- ’ > ? ) ?
fluoro-phenyl)-amide 1H), 8.42 (s, 1H), 8.26 (s, 1H),
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(400 MHz, DMSO- d6)
1H), 9.69 (br s,

(d, J = 8w02011Q25938z0! i ne- 8-

2H), 2.21 -2.02 (m 2H)
1H), 9.52 (s, 1H), 8.82 (d,
Hz, 1H), 7.99 (t,

12.10 (s,

J

1H),
= 7.3 He,

9.86 (s,
1H), 8.50

J = 7. 8PHT/USZ@ONMNISN S' |,

7.69 (t,J = 7.8 Hz, H), 7.47 —
7.35 (m, 2H), 3.15 (g, J=7.3
Hz, 2H), 126 (t, J="7.3 Hz,
3H)

4-Amino-quinazoline-8-

*13.25 (s, 1H), 9.68 (s, 1H),
8.65 (dd, J=17.5, 1.2 Hz, 1H),
8.57 (s, 1H), 8.53 (dd, J=8.2,

phenyl]-amide

~ carboxylic acid (3- 1.3 Hz, 1H), 8.32 (s, 2H), 7.68
N“SN H
19 l £ ethanesulfonylamino- 408.0 (t, J="7.8 Hz, 1H), 7.37 (td, J =
HN 0 2,6-difluoro-phenyl)- ’ ' ’ T ’
amide 8.8,5.6 Hz, 1H), 7.22 (t, J=8.7
Hz, 1H), 3.11(q, J=7.3 Hz,
2H), 1.27 (t, J= 7.3 Hz, 3H)
*13.49 (s, 1H), 9.62 (s, 1H),
F . . .
0 4-Amino-quinazoline-8- 8.74 — 8.48 (m, 3H), 8.33 (d,
NN HN N \\/\ carboxylic acid (2-
20 & H 0 chloro-3- 424.1 2H), 7.69 (m, 1H), 7.53 - 7.29
HoN 0 ethanesulfonylamino-6- (m, 2H), 3.16 (q, 2H), 1.30 (,
fluoro-phenyl)-amide
3H)
**13.53-13.57 (bs, 1H), 8.96-
9.00 (m, 1H), 8.71 (s, 1H),
8.36-8.38 (m, 1H), 7.94-7.98
Me . . .
N 4-Amino-quinazoline-8- (m, 1H), 7.66-7.71 (m, 1H),
I N ouN 0 carboxylic acid [2-
21 HoN '5=0 methyl-5-(propane-1- 400.2 7.20-7.23 (m, 1H), 7.09-7.13
o sulfonylamino)- (m, 1H), 6.39-6.43 (bs, 1H),
phenyl]-amide
5.84-5.89 (bs, 2H), 3.09-3.14
(m, 2H), 2.52 (s, 3H), 1.84-1.95
(m, 2H), 1.00-1.06 (m, 3H)
**+8.82-8.85 (m, 1H), 8.58 (s,
ol 1H), 8.56-8.58 (m, 1H), 8.35-
N 4-Amino-quinazoline-8- 8.39 (m, 1H), 7.65-7.70 (m,
NN o] carboxylic acid [2-
22 HoN _5=0 chloro-5-(propane-1- 420.1 1H), 7.41-7.44 (m, 1H), 7.05-
0 \\\ Sulllfonylﬁamitlg)- 7.09 (m, 1H), 3.21-3.17 (m,
enyl}-amide
pheny 2H), 2.52 (s, 3H), 1.82-1.91 (m,
2H), 1.03-1.07 (m, 3H)
*13.28 (brs, 1H), 9.84 (brs,
4-Amino-quinazoline-8- 1H), 8.64 (d, J=7.0 Hz, 1H),
O carboxylic acid [2,6- _
23 NI&N H i(;\H/S\/\/F difluoro-3-(3-fluoro- 1402 8.57 (s, 1H), 8.52 (d, J=7.0 Hz,
H2NJ\©/§O F propane-1- 1H), 8.43-8.19 (br s, 2H), 7.68
sulfonylamino)-

(t, =7.0 Hz, 1H), 7.38 (m, 1H),
7.24 (m, 1H), 4.61 (m, 1H),
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1Hk-, carboxylic acid (3- cyclopropyl nethanesulf 419.2 1H), 7.43 (dd, J =
14.5, 8.1 Hz, 0 O F onylamno-2,6-difluoro- 1H), 7.23 (t, J = 9.1 Hz,
1H), pheoytjrsaside 3.09 (d, J = 7.0 Hz, 2H), 1.13- PCTAISOA0(0mG9541H) ,
0.57 {th—3F =75 Hz —2H)—0-—35—(d—J—=4—4—Hiz;
4.49 (m, 1H), 3.22 (m, 2H),
2.19-2.06 (m, 2H)
*13.49 (br s, 1H), 9.76 (br s,
1H), 8.64 (d, J=7.0 Hz, 1H),
E 4-Amino-quinazoline-8- 8.57 (s, 1H), 8.52 (d, J=7.0 Hz,
o0 carboxylic acid [2-
4 N]/%N HN H/S\/\/F chloro-6-fluoro-3-(3- 456.1, 1H), 8.43-8.19 (br s, 2H), 7.68
HZNJ\©/£0 cl fluoro-propane-1- 458.1 (m, 1H), 7.46 (m, 1H), 7.38 (m,
sulfonylamino)-
phenyl]-amide 1H), 4.61 (m, 1H), 4.49 (m,
1H), 3.25 (m, 2H), 2.22-2.09
(m, 2H)
*8.76 (d, J=7.4 Hz, 1H), 8.57
al 4-Amino-quinazoline-8- (s, 1H), 8.41 (d, J=7.8 Hz, 1H),
WP carboxylic acid [6-
’s NN NS | chlorod fluoro-3-(3- | 4561 | 768 (m, 1H), 751 (m, 1H),
HzN/K©/go F fluoro-propane-1- 458.1 7.38 (m, 1H), 4.61 (m, 1H),
sulfonylamino)-
phenyT]-amide 4.49 (m, 1H), 3.27 (m, 2H),
2.28-2.15 (m, 2H)
*13.49 (s, 1H), 10.09 (s, 1H),
8.65(d, J=7.5 Hz, 1H), 8.63 —
F 4-Amino-quinazoline-8- 8.49 (m, 2H), 8.34 (d,J =62.6
~ F carboxylic acid [2,3,6- _
26 N /N Q QS‘O trifluoro-5-(3-fluoro- 458.0 Hz, 2H), 7.69 (1, J = 8.0 Hz,
HzN)\Q/U\” L ” NCF propane-1- 1H), 7.58 — 7.35 (m, 1H), 4.61
sulfonylamino)- _ =
phenyl]-amide (t, J=5.9 Hz, 1H),4.49 (t,J
5.3 Hz, 1H), 3.26 (s, 1H), 2.11
(d, J=29.9 Hz, 2H)
13.57 (s, 1H), 9.87 (s, 1H), 8.69
—8.60 (m, 1H), 8.58 (s, 1H),
. 8.53 (d,J=8.3 Hz, 1H), 8.42
cl 4-Amino-quinazoline-8-
- j@ A~y | carboxylic acid [2,6- (s, 1H), 8.25 (s, 1H), 7.68 (t, J =
27 SRR dichloro-3-(3-fluoro- 472.0 | 7.9 Hz, 1H), 7.61 (d, J = 8.8 Hz,
H,N o © propane-1-
sulfonylamino)- 1H), 7.48 (d, J = 8.9 Hz, 1H),
phenyl]-amide 4.61 (t,J=5.9 Hz, 1H), 4.50 (1,
J=5.9Hz, 1H), 3.31 —3.23 (m,
2H), 2.21-2.06 (m, 2H)
5
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2H) 12. 44 (s, 1H), 9.86 (s, 2H), 9.53 (s, 1H), 8.86 (dd, J = 7.4,

1.4 Hz, 1H), 8.50 (dd, J =8.1, 1.4 C Quinazoline-8- Si OF
car boxyl iwoaeih2f®886- Hz, 1H), 8.00 (t, J = 7.7 Hz, 57PCT/US2010/046952
Example 28
F
Y
Nl/*N HN N’S\g\/
H,N o) CN

4-Amino-quinazoline-8-carboxylic acid [2-cyano-6-fluoro-3-(propane- 1 -sulfonylamino)-

phenyl]-amide
5 To 4-chloroquinazoline-8-carbonyl chloride (0.0826 g, 0.364 mmol) (Example 1, Step B)

in 3 mL chloroform was added a solution of N-(3-amino-2-cyano-4-fluorophenyl)propane-1-
sulfonamide (0.072 g, 0.280 mmol) in 3 mL chloroform. The mixture was stirred at 50° C in a
sealed vial for 20 h, then stirred at ambient temperature over the weekend. The reaction mixture
was evaporated, the resulting yellow residue was suspended in 4 mL isopropanol and, to this,

10 was added 7 M ammonia in methanol (0.400 mL, 2.80 mmol). The mixture was stirred at 40 °C
in a sealed vial. After 1.5 hours the reaction mixture was evaporated, partitioned between water
(adjusted to pH 4 with 1 M HCI) and EtOAc. The EtOAc was washed with brine, dried over
MgSOs,, filtered, and evaporated to yield 115 mg yellow film. This material was absorbed on
silica gel and chromatographed on as silica gel column, eluting with EtOAc to provide 4-amino-

15 quinazoline-8-carboxylic acid [2-cyano-6-fluoro-3-(propane-1-sulfonylamino)-phenyl]-amide
(0.0528 g, 0.123 mmol, 44.0% yield) as a yellow solid. "H NMR (400 MHz, d;-DMSO) & 13.86
(s, 1H), 10.13 (s, 1H), 8.63-8.65 (dd, 111), 8.55 (s, 1H), 8.51-8.54 (dd, 1H), 8.39 (br s, 1H), 8.26
(br s, 1H), 7.65-7.72 (m, 2H), 7.40-7.43 (dd, 1H), 3.13-3.17 (m, 2H), 1.73-1.82 (m, 2H), 0.97 (t,
3H). m/z 429.2 (LC/MS positive ionization) [M+1].

20

Example 29

cl
O\\S/\/
NN HN Ny
| H

N
H,N o°

4-Amino-quinazoline-8-carboxylic acid [6-chloro-2-cyano-3-(propane-1-sulfonylamino)-

phenyl]-amide
25 To N-(3-amino-4-chloro-2-cyanophenyl)propane-1-sulfonamide (0.2879 g, 1.052 mmol)

was added a solution of 4-chloroquinazoline-8-carbonyl chloride (0.2388 g, 1.052 mmol)
(Example 1, Step B) in 6 mL chloroform. The mixture was stirred at 55 °C in a sealed vial
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I N NHNN -\\ 1HO O Cl dichloro-3-(3-fluoro- propane-1- 457.0 1H), 7.61 (d,
J =8.8 Hz, 1H), 110 sulfonylamno)- 7.51 (d, J = 8.9 Hz, 1H), 4.62 (t,
phenyl ] - anDade11/0259385. 9 Hz, 1H), 4.50 (t, J = 6.0 Hz PCTH)S2018/086058. 23 (m
2H) , ove%ﬁiéﬁt. Tﬁé Qe%ct(igﬁ m%x'??n’e was evaporated, the resulting orange residue was suspended in 4

mL isopropanol and, to this, was added 7 M ammonia in methanol (1.503 mL, 10.52 mmol). The
mixture was stirred at 40 °C in a sealed vial. After 2.5 hours, the reaction mixture was
evaporated, partitioned between water (adjusted to pH 4 with 10% citric acid) and EtOAc. The
5  emulsion was filtered and the layers separated. The organic layer was washed with brine, dried
over MgSQ, filtered, and evaporated to yield 0.43 g yellow-orange solid. The material was
absorbed on silica gel and chromatographed on a silica gel column, eluting with EtOAc, to
afford 4-amino-quinazoline-8-carboxylic acid [6-chloro-2-cyano-3-(propane-1-sulfonylamino)-
phenyl]-amide (0.133 g, 0.2989 mmol, 28.42% yield) as a yellow solid. 'HNMR (400 MHz, ds-
10 DMSO) 6 14.05 (s, 1H), 10.32 (br s, 1H), 8.67-8.70 (dd, 1H), 8.59 (s, 1H), 8.54-8.57 (dd, 1H),
8.43 (br s, 1H), 8.28 (br s, 1H), 7.92 (d, 1H), 7.71 (t, 1H), 7.46 (d, 1H), 3.19-3.24 (m, 2H), 1.75-

1.84 (m, 2H), 1.00 (t, 3H). m/z 445.2 (LC/MS positive ionization) [M+1].

Example 30

N&N (@) 0
\ _ \\S//O
H,N N N™">"X
cn H

4-Amino-quinazoline-8-carboxylic acid [2-cyano-3-(propane-1-sulfonylamino)-phenyl]-amide

15

To N-(3-amino-2-cyanophenyl)propane-1-sulfonamide (0.34 g, 1.4 mmol) in 10 mL

chloroform in a sealed vial was added 4-chloroquinazoline-8-carbonyl chloride (0.42 g, 1.8

20 mmol) (Example 1, Step B) and the mixture heated at 55 °C overnight. The reaction mixture was
evaporated, taken up in 7 mL dioxane and a gentle stream of ammonia gas passed in for about

3 minutes. The reaction vial was sealed and stirred at 40 °C. After 2 hours, the reaction mixture

was evaporated, the residue taken up in 0.5 M NaOH and washed with 2 portions EtOAc. The
aqueous layer was neutralized to pH 4 with concentrated HCI and the suspension extracted with

25 EtOAc containing about 10% isopropanol. The organic layer was washed with brine, dried over
MgSOy, filtered, and evaporated to yield 0.29 g orange solid. This material was absorbed on
silica gel and chromatographed on a silica gel plug, eluting with EtOAc, to afford 4-Amino-
quinazoline-8-carboxylic acid [2-cyano-3-(propane-1-sulfonylamino)-phenyl]-amide (0.064 g,

0.16 mmol, 11% yield) as a pale yellow solid. "H NMR (400 MHz, ds-DMSO) 6 10.13 (s, 1H),

30 8.72(d, 1H), 8.58 (d, 1H), 8.53-8.56 (m, 1H), 8.43 (br s, 1H), 8.30 (br s, 1H), 7.69-7.74 (m, 2H),
7.24 (d, 1H), 3.20 (t, 2H), 1.79-1.86 (m, 2H), 1.01 (t, 3H). m/z 411.2 (LC/MS positive
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12.32 (s, 1H), 9.88 (s, 1H), 9.86 C Quinazoline-8- (s, 1H), 9.53 (s,
1H), 8.85 (dd, J Cd\Ns-"./ lel carboxylic acid [6- = 7.4, 1.4 Hz, 1H),
8.51 (dd,wo 261158594BHNN"- -\\ | HO chl or o- 2-fl uoro- 3- 423. PC8/Ub2010/04695, 1H),

. =.7.7. 0_F opane-1 -
8. 00 (ti’oni‘]zation) [M+1]. (prop

Example 31

o\\/\/

Cl
N/%N HNKE\”/S\\O
HZN)\©/§O ||

5 4-Amino-quinazoline-8-carboxvlic acid [6-chloro-2-ethynyl-3-(propane-1-sulfonylamino)-

phenyl]-amide
Step A: 4-Amino-N-(6-chloro-3-(propylsulfonamido)-2-((triisopropylsilyl)ethynyl)-

phenyl)quinazoline-8-carboxamide was prepared according to the general procedure using N-(3-
amino-4-chloro-2-((triisopropylsilyl)ethynyl)phenyl)propane-1-sulfonamide and was used
10 directly in the deprotection without further purificaton.

Step B: 4-Amino-N-(6-chloro-3-(propylsulfonamido)-2-((triisopropylsilyl)ethynyl)-
phenyl)quinazoline-8-carboxamide (0.021 g, 0.035 mmol) was dissolved in THF (1 mL). TBAF
(0.035 mL, 0.035 mmol) was added, followed by stirring at room temperature for 1 hour. The
mixture was partitioned between EtOAc and water. The organic layer was washed with brine,

15 dried over Na,SO4 and concentrated. The product was purified by Biotage chromatography
eluting with hexanes/EtOAc to give 4-amino-quinazoline-8-carboxylic acid [6-chloro-2-ethynyl-
3-(propane-1-sulfonylamino)-phenyl]-amide (4.5 mg, 29% for three steps) as a solid. "H NMR
(400 MHz, CDCls) 6 13.60. (s, 1H), 8.96-8.98 (m, 1H), 8.71 (s, 1H), 7.97-7.99 (m, 1H), 7.66-
7.70 (t, 1H), 7.56-7.58 (d, 1H), 7.48-7.50 (d, 1H), 7.10 (br s, 1H), 5.85 (br s, 2H), 3.66 (s, 1H),

20 3.10-3.14 (m, 2H), 1.84-1.93 (m, 2H), 1.03-1.07 (t, 3H). m/z (APCl-neg) M-1 =442.1, 444.0.

Example 32
BOW:
&0
NN HN N
| TN 7@
N 0

4-Amino-quinazoline-8-carboxylic acid (3-benzenesulfonylamino-2,6-difluoro-phenyl)-amide
25 N-(3-Amino-2.4-difluorophenyl)benzenesulfonamide (279.0 mg, 0.981 mmol) was
dissolved in CHCI; (6.5 mL) and treated with 4-chloroquinazoline-8-carbonyl chloride (222.8

H,

mg, 0.981 mmol). The reaction mixture was heated to 60°C, stirred for 16 hours, and then
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110 sul fonylamno)- Hz, 1H), 7.47 - 7.39 (m 2H), phenyl]-am de 3.16 -
3.07 (m 2H), 1.81 - 1.68 (m 2H), 0.98 (t, J =7.4 H, 3H wu_ .0
0 5 z z- worB113@5938, 1H), 10.02 (s, 1H), PCT/US2010/046952

10

15

20

25

30

cooled to ambient temperature and concentrated. The crude reaction mixture was dissolved in 8
mL 1,4-dioxane and anhydrous ammonia gas was passed through the solution for 5 minutes.
The vial was sealed, heated to 100°C for 5 hours, and then cooled to ambient temperature and
concentrated. Purification via flash chromatography eluting with a gradient of 10->80%
acetone:hexanes afforded 4-amino-quinazoline-8-carboxylic acid (3-benzenesulfonylamino-2,6-
difluoro-phenyl)-amide (111.8 mg, 0.246 mmol, 25.0% yield). 'H NMR (400 MHz, DMSO-dg)
6 =13.179 (s, 1H), 10.256 (s, 1H), 8.617-8.594 (m, 1H), 8.539 (s, 1H), 8.527-8.502 (m, 1H),
8.367-8.192 (m, 2H), 7.758-7.741 (d, 2H), 7.684-7.642 (t, 2H), 7.602-7.565 (t, 2H), 7.193-7.109
(m, 2H). LC/MS: m/z 456.1 [M+1].

Example 33

F 0
&0
N“SN HN N 0
| goH oLy
H,N o

4-Amino-quinazoline-8-carboxylic acid [2.6-difluoro-3-(furan-2-sulfonylamino)-
phenyl]-amide
N-(3-Amino-2,4-difluorophenyl)furan-2-sulfonamide (47.8 mg, 0.174 mmol) was
dissolved in CHCl; (1.7 mL) and treated with 4-chloroquinazoline-8-carbonyl chloride (39.6 mg,

0.174 mmol). The reaction mixture was heated to 60°C, stirred for 16 hours, and then cooled to
ambient temperature and concentrated. The crude reaction mixture was dissolved in 8 mL 1,4-
dioxane (3 mL) and anhydrous ammonia gas was passed through the solution for 5 minutes. The
vial was sealed, heated to 100°C for 5 hours, and then cooled to ambient temperature and
concentrated. Purification via flash chromatography eluting with a gradient of 10->80%
acetone:hexanes afforded 4-amino-quinazoline-8-carboxylic acid [2,6-difluoro-3-(furan-2-
sulfonylamino)-phenyl]-amide (24.9 mg, 0.056 mmol, 32.1% yield). 'H NMR (400 MHz,
DMSO-de) 6 = 13.249 (s, 1H), 10.565 (s, 1H), 8.637-8.615 (d, 1H), 8.564 (s, 1H), 8.535-8.512
(d, 1H), 8.413-8.191 (m, 2H), 8.015 (m, 1H), 7.694-7.655 (t, 1H), 7.232-7.130 (m, 2H), 7.076-
7.067 (d, 1H), 6.676-6.662 (m, 1H). LC/MS: m/z 446.1 [M+1].
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9.86 (s, 1H, 9.52 (s, 1H), 8.85 (dd, J =7.4, 1.4 Hz, 1H), 8.51
Qui nazol i ne- 8- carboxylic acid [6- (dd, J =8.1, 1.4 Hz, 1H), 8.00 59
chl or o- 2-Wburoriw239383- 441.2 (t, J = 7.7 Hz, 1H), 7.48-7P¢0/US2010/046952

fl uor o- propane-| - Example 34

F
PN R -0
f\} SN HN

NS
H
HNT Y o O

4-Amino-quinazoline-8-carboxylic acid [2.6-difluoro-3-(pyrrolidine-1-sulfonylamino)-phenyl]-

amide

5 Step A: To N-(3-amino-2,4-difluorophenyl)propane-1-sulfonamide (0.250 g, 0.999
mmol) in DMF (4.5 mL) was added potassium carbonate (0.414 g, 3.00 mmol) and pyrrolidine-
1-sulfonyl chloride (0.196 mL, 1.50 mmol). The suspension was stirred at ambient temperature
for 18 hours. To the suspension was then added 1 mL of 2M NaOH which stirred at ambient
temperature for 1 hour. The resulting solution was diluted with water (20 mL) and brought to
10 pH 9 with HCI followed by extraction with EtOAc (3 x 15 mL). The concentrated organics
were purified via silica gel chromatography eluting with 1:1 Hexane-EtOAc to provide N-(3-

amino-2,4-difluorophenyl)pyrrolidine-1-sulfonamide (184 mg, 66%).
Step B: To 4-(2,4-dimethoxybenzylamino)quinazoline-8-carboxylic acid (0.0529 g,
0.156 mmol), in DMF (1.0 mL) was added N-(3-amino-2,4-diflucrophenyl)pyrrolidine-1-
15  sulfonamide  (0.036g,  0.130 mmol),  2-(3H-[1,2,3]triazolo[4,5-b]pyridin-3-y)-1,1,3,3-
tetramethylisouronium hexafluorophosphate(V) (0.0592 ¢, 0.156 mmol), and  N-ethyl-N-
isopropylpropan-2-amine (0.0503 g, 0.389 mmol) which was stirred at ambient temperature for
18 hours. The solution was diluted with EtOAc (15 mL) then washed with a 1:1:1 brine-
bicarbonate-water mixture (3x10 mL). The concentrated organics were purified via silica gel
20  chromatography eluting with 6:4 EtOAc/hexanes to provide N-(2,6-difluoro-3-(pyrrolidine-1-
sulfonamido)phenyl)-4-(2,4-dimethoxybenzylamino)quinazoline-8-carboxamide ~ (0.031 g,

0.0525 mmol, 40%).

Step C: N-(2,6-Difluoro-3-(pyrrolidine-1-sulfonamido)phenyl)-4-(2,4-dimethoxybenzyl-
amino)quinazoline-8-carboxamide (0.031 g, 0.052 mmol) was dissolved in TFA (0.6 mL) and
25  then warmed to 85 °C for 1 hour. The solution was cooled, concentrated, and then partitioned

between EtOAc and sodium bicarbonate (aq). The organic layer was dried over NaySOy,

concentrated, then purified via trituration with DCM to provide 4-amino-quinazoline-8-

carboxylic  acid  [2,6-difluoro-3-(pyrrolidine-1-sulfonylamino)-phenyl}-amide ~ (0.021 g,

0.047 mmol, 90 %). 'H NMR (400 MHz, MeOH-d,) & 8.69-8.78 (m, 1H), 8.55 (s, 1H), 8.33-

30 8.42 (m, 1H), 7.59-7.70 (m, 1H), 7.44-7.56 (m, 1H), 6.98-7.10 (m, 1H), 3.33-3.36 (m, 4H), 1.80-
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1H), 3.27 -
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Example 34 using appropriate starting materials.

Examples 35-39 listed in Table 2 were prepared using similar procedures as described in

5
Table 2
Example MS m/z "HNMR &
Structure Name .
no. [M+H] (400 MHz, CD;0D)
) ) ) 8.76-8.79 (m, 1H), 8.57 (s,
4-Amino-quinazoline-8-
F o o 1H), 8.40-8.44 (m, 1H), 7.66-
e} carboxylic acid [2-cyano-
NN HN NS o 7.71 (m, 1H), 7.61-7.65 (m,
35 I H N 6-fluoro-3-(pyrrolidine-1- 456.2
HNT N o lll Q ] 1H), 7.51-7.57 (m, 1H), 3.32-
N sulfonylamino)-phenyl]-
) 3.37 (m, 4H), 1.90-1.94 (m,
amide
4H)
E 4-Amino-N-(3-(N,N- 8.74-8.77 (m, 1H), 8.56 (s,
| =N Q Q0 | dimethylsulfamoylamino) 1H), 8.39-8.43 (m, 1H), 7.65-
N™ N
36 ] /N HN I N N— 2,6- 4232 | 7.70 (m, 1H), 7.48-7.55 (m,
H,N
2 /KQ/&O difluorophenyl)quinazolin 1H), 7.06-7.12 (m, 1H), 2.81
e-8-carboxamide (s, 6H)
4-Amino-N-(2-chloro-3- 8.74-8.77 (m, 1H), 8.56 (s,
F o (N-ethyl-N- 1H), 8.39-8.43 (m, 1H), 7.65-
WO
N KJ\ -8 methylsulfamoylamino)- 7.70 (m, 1H), 7.59-7.64 (m,
37 oL N /N—/ d 453.1
H,N 0 6- 1H), 7.20-7.26 (m, 1H), 3.18-
fluorophenyl)quinazoline- 3.25 (i, 2H), 2.83 (s, 3H),
8-carboxamide 1.08-1.13 (m, 3H)
4-Amino-N-(6-chloro-3-
8.74-8.77 (m, 1H), 8.56 (s,
Cl o (NV,N-
20 . . 1H), 8.40-8.44 (m, 1H), 7.65-
NN HN NS dimethylsulfamoylamino)
38 [ L H /N—— 5 439.1 7.70 (m, 1H), 7.50-7.56 (m,
HyN Ea
2 J\Q/g) . 1H), 7.32-7.36 (m, 1H), 2.82
fluorophenyl)quinazoline-
. (s, 6H)
8-carboxamide
4-Amino-N-(2-chloro-3-
8.73-8.77 (m, 1H), 8.56 (s,
F o (N N-
W] . . 1H), 8.38-8.42 (m, 1H), 7.65-
NN BN N dimethylsulfamoylamino)
39 [ LR N ) 439.1 | 7.69 (m, 1H), 7.61-7.65 (m,
HoN -6-
2 )\Q/&O o 1H), 7.20-7.25 (m, 1H), 2.82
fluorophenyl)quinazoline-
, (s, 6H)
8-carboxamide

107




Am cr owave- vi al waschar gedw t h4-chl oro- N- (2, 6-di chl or o- 3- ( 3-

f 1 uor opr opyl sul f onam do) phenyl ) qui nazol i ne- 8- car boxam de(0. 10g, 0. 20mmol ),
trimet hylwberimas3g0. 25 mM, 2Min hept ane), PCT/US2010/046952
tetraki s(tri phenyl phosphi ne) pal | adi Engo% (0,024 g, 0.02 mol ) and THF (2
ml). The reaction mxture was heat et*® 4R crowave reactor at 75 C 10 for
15 mnutes. The salts were filtered off d filtrate was concentrated in
vacuo, then purified by reverse phase H 0 Qaf Hor d

4- et hyl - qui nazol i ne- 8- car boxyl CXaCI i-$0l oy o- 3- ( 3-

fl uor o- propane-| - sul f onyl am no) # ph -am ded (07011 g, 11% . NWR (400 MHz,
DVMBO 6 12.66 (s, 1H), 9.83HN, . (s, 1H), 8.83 (dd, J=7.4, 1.4
Hz, 111), 8.64 (dd, J= 8.3, 1.4 H, 7.99 - 7.91 (m 1H), 7.60 (d, J=
8.8 Hz, 1H), 7.50 (d, J= 8.9 Hz, 1K), 4.61 (t, J= 6.0 Hz, 151H), 4.50 (t,
J=6.0 Hz, 1H), 3.04 (s, 3H, 2.22',-2.04 (m 2H). (One peak masked under
solvent signal). mz (ES-M5) 471.0)'[ Mtl]. Exanple 61 O

\s,------- e ..FN" NHNN\ I0FH

204- Met hyl - qui nazol i ne- 8- car boxyl i ¢ Uti d

[2, 6-di 4l AT &({-Bydrb¥PDHRPT IRANGuihasdlleWIWABE TR acid [BEERYLboB T HEpane-1-

4- Met hyl- qui nazol i ne-8-carboxylic acid

[ 2, 6-difl uoro-3-(3-fl uoro- propeioe 3 nd) - phenyl Fam de was

prepared according t ampl e 60,.uti.ui -chl or.a-.N-( 2, G-

B oo o- o (SR B9, B G ombrs Staid BT bt st daT et P ity oxarindded o
4- chl or forbrhdlife acfute (0.163 g, 1.56 mmol) and formamide (0.0213 mL, 0.521 mmol). The solid

di chl oro-3-(3-fl uoropropl)él sul f onam do) phenyl ) qui nazol i ne- 8- car boxam de. m z

( ES- Vo) mikgge waspwarmed g 120 2CAgr A min, then 181 006 38iRATES US20000l@i48d5diluted
Exanpl Vet hyl - qui i ne- 8- | i i
o ot iten o ) TR SH R, A RBGE aBT e Fndy Vichienil) Sind dhydrae e

54- Met higloquinazalied-8erb8xylic acid (0.130 mg, 79%).
car boxyl i caci d[ 6-chl oro-2-fl uoro-3-(3-fl uoro-propane-1-

sulfony! ani nIsE Bhehg 14srery-duirdogriapznting-Saeasbeanlin geido( 1 &nhf7 enmgl) in EtOH
substi tyhi - :
4-chi or - - BT A9 Q005 1k P P aS BB Mo Lt TP A6 A% o i n
e- 8- carBexawspasiohowasddiludd with EtOH @06mb) ahd Bh90.3(6.053 mil, 0®5opmopy| Stirring

| i h I i | i ne-8- i . ES- 455. 1 [ M1 RT =
Z?SGOWS?O HEQ‘S t)égfgtlggn&% qéléggrs? "J%laerrle)s%)l(t?nrg sdo utiorrrliv%/as(coﬁlelgsz?nd c?)gcentr[ated u]n’der

reduced pressure to afford ethyl 4-hydroxy-6-iodoquinazoline-8-carboxylate (1.6 g, 98%).

15 Step C: To ethyl 4-hydroxy-6-iodoquinazoline-8-carboxylate (1.6 g, 4.65 mmol)
suspended in CH3;CN (23 mL) was added benzotriazol-1-yl-oxytripyrrolidinophosphonium
hexafluorophosphate ~ (“PyBOP”) (3.15 g, 6.04 mmol), and 2,3,4,6,7,8,9,10-
octahydropyrimido[1,2-a]Jazepine (1.77 mL, 11.6 mmol). After 30 min, (24-
dimethoxyphenyl)methanamine (1.41 mL, 9.30 mmol) was added and the solution was stirred at

20  ambient temperature for 48 hours. The solution was concentrated under reduce pressure and
purified via silica gel chromatography eluting with 1:1 Hexane-EtOAc to provide ethyl 4-(2,4-
dimethoxybenzylamino)-6-iodoquinazoline-8-carboxylate (1.0 g, 43%).

Step D:  To ethyl 4-(2,4-dimethoxybenzylamino)-6-iodoquinazoline-8-carboxylate
(0.055 mg, 0.111 mmol) in THF (0.7 mL) was added tert-butyldimethyl(prop-2-ynyloxy)silane

25 (0.0384 mL, 0.223 mmol), TEA (0.155 mL, 1.11 mmol), Cu(DI (2.1 mg, 0.0111 mmol), and

PdCL(PPh3); (7.8 mg, 0.0111 mmol). The suspension was stirred under Argon at ambient

temperature for 16 hours then concentrated under reduced pressure. The residue was purified
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NN HN H2NO CI 4- Am no-pyrido [3 , 2-dl pyrim dine-8-carboxylic acid
j 2-chl oro-6-fluoro-3-(propane-|- sul fonyl am no)- phenyTham de 15Step A: A
m xt ure oWo2etil26938- 3- f | uor0| sonicotinic acid (2.0 g, 1l@c@/usewlo)p4don2t hionyl

For 2. b Shed e ERPPR B R R clitod Ip RESSATAO N irie pATHed A0y 1Hgh
or r e
vacuum gy d'i}hgtﬂlglsil ijr)}S?opCI 99@& -ehl &hﬁt&x&h&ﬁ?ﬁhﬁ&d}hﬁﬁl&i&&%% -CHbIAE -

Crude 2- c | or o- uor'oi soni co |noyI chl oride nmol ) was added
to a st(OrQ‘léldns,o]M)l on of N—(3 am no- 2-chl oro-4-f|l uorophenyl) N—(4 20

(15 ), - andSbRe o eadt STHh SrareerGat iemp s e Paaa | Ryt oy

oversi gkénz ﬂihﬁnd)qaﬁammemea&w@w@%o e @bé@ymami) RO TSI (0. AGHHOH WaklcO3
{

solution, tTollowed by extraction with The conbi ned organic | ayers

vere walhbmlviwas asided diOH-HEY Q067 gl\/@&(bzmmf)l)lwl@ﬂedvas atitte¢ oh 62 € rfax 4 doursder

25chr omhlogn iy PSR A B e ShgBHE pHOFSoUIRY o £2Brupesionys x 10

hept anemL)t owah f OFtD AL Clah@r Qconcentration under reduced pressure afforded  4-(2,4-

N- (2-chl or o- 6-fl uor o-3-(N- (4- et hoxybenzyl ) propyl sul f onam do) phenyl) - 3-

f 1 uor oi S8ty penraming)20-BShydroxnyyp-1 ynyarimm Al Bed-saboxybvsozeid) #0Db4 g7

(S 101H)46‘% 44 (d, 117 WD 2011/ 025938PCT/ US2010/ 046952 1H), 7.71 (t, 111),
by, 7.13 (1, 2H). 6.82 (dd, 2H). 4.81 (d, 111), 4.63 (d, 1H).

3 70 (S 3H) SteB. B7 - 8o 20-(2, Mdlﬁb{)hplebeﬁﬁyléﬁhno?}d}(?) Hyd@dxyﬁ)ﬁipl-&h&l)qthﬁzwﬁne 81 z

544.1 O-nL microwave vial was_char

o il or REBic apiddP D 3 5&&% 8000 i IMIE (0 Rl SHBy ARG Bt e Hath Ts) G heny 1

) - 3-f 1 URERIS O i e 4 I 2.76
mmol ), 1, 11ﬁb?§%pﬁ%¢p osp I no'?%’ Br O%H(?r)\e%a? I%ggﬁou%ni(ﬁ?l?&tﬁﬁg&%g)p%olng,
0. 0367 Sm}rf@h?mlcar(@ OD¥FE, O132ncainoNi tTlmgﬂuﬂutmswqmasim dt bkt t¢rhpzera1turet for d 6flor

15 | . h t t ct
i cLonetgoreldut i’ RGP PR g nish i SRR, 1oh W and ohigg. The °
filtereghnasdrdidd Uﬁg@ﬁchWé?e g&lﬁEd an si'f&g'%‘él RBP4ty CelLRYE Wiltes: 7V‘H§>H1%g

with brine, dried over | tered, and concentrated under reduced 10
pr essurBtOAthe ‘fQ:r poevigs od{j@rﬁ vlélslomj%(pnoeyjlsuii@mgncﬂd)ah&nyt)kﬁ Ghidogethpkybenzyl-

(I\I-gE gdlcﬁ Olrn§5 'f’s algro%(})fl%r\()ée)R{_-Y%fq)q%?r%zohn t§] Xarb&((:aer}n%t ?O b(516 %t,/%nes) to yield

met hoxybenzy$gepr ogy| sul NGpaDERbRNS Y Hi) 18nl€3tRARRd ﬁédygmgﬁ&ﬂhﬁ&hb)g}%@hﬂ@- as
a light yellow solid (806 ng, 82% I\/R 500 (d, 1H),
8 2270 ( samippy-6-(3- hgzlm@gpromﬂyynﬂ)qllma(z@lmeziHyarqumde m{-0623) g,60w32 dmnpd) ) was. 06

o7 (s TONA U L Sy o #57C aF PPy W ERed Heb e

m cr owasoncetitedtediéasn paldieidned between EtOAc and sodium bicarbonate (aq). The organics were
N- (2-chl or 0-6-f] uor 0- 3- ( N( 4- met hoxybenz ﬁﬁfropyl sul f onam do) henyl) - ZHTéano-

3- 1 | uor OINSeHTatst Inddhs ersidus oms wgturaiedw M 1p HFGVEGH HRmEN0sed ﬁv@mw@eo
4. 67 i I t Al T

2t mosprar s agAgole IRV BIF T Lo prah A TR Qp A ARER, |
t o 26 cr©VN8 g 010831 atrhan 5Ars)1 601 EMR)I(4(R)OM|HZJ;1 Memédn)efaem)emm(mt 1He 8vsS(s,

ri oa oUh SEsE i, 7™ s et L oL e b4 0o 080 2t o et 3he

crude pr.eelugio (e H?Ulr@)(f'l@@(h'stHQ M@Aiﬁcﬁgsgrmpgrz@@@y (gradient el ution,
sol vent: 70- 100%e hyl acetafe in heptan to yiel

4-am noN- (2-chl oro-6-fluoro-3 -(N-(4-net hoxybenzyl)propyl

sul f onam do) phenyl ) pyrido [3,2- 25 d] pyri m di ne-8-carboxam de as a white
solid (185 ng, 40% . LC/ Ms: nlz 533EdampleU]. Step D To

4- am no- N- (2-chl oro- 6-fl uoro- 3- (N- (4- net hoxybenzyl ) propyl sul f onam do) phenyl
)pyrido[ 3, 2-d] pyri m di ne- 8- carboxam de (370Fng, 0.66 mml) in DCM (10 nli)
was added trifluoroacetic acid B\rrL) T reaction mxture was stirred at
room t enperature overni g@snd heh eq, ynder reduced pressure.

Sat ur at ed aqueous 30 NaH €. g \Aér\tyadded and the organic
| ayer was washed with brine, HfI | tered, and concentrated
und®r reduced pressure. The crudeproduct vvas triturat ed in ether to obtain
4-am no- N-(2-chl oro-6-fl uoro-3-(propyl gl f onam do) phenyl) - pyri do[ 3, 2-

d] pyri m di ne-8-carboxam de as an off-white solid (200 ng, 70% . 1H NMR (500
MHz, DMSO- WO 2011/ 025938PCT/ US2010/ 046952 d6) 8 13.01 (s, 1H), 9.58 (s,
1H, 9.00 (d, 1H), 8.59 (s, 1H, 8.52 - 8.43 (m 2H), 8.42 (s, 1H), 7.48
(dd, 1H), 7.39 (t, 1H, 3.19 - 3.04 (m 2H), 1.78 (dd,2H), 0.99 (t, 3H.
LOMS: mz 439.0 [ MH1]. Exanpl es 64-67 listed in Table 5 were prepared
appl ying the procedure described in Exanple 5 63 and usi ng appropriate




Exanmpl e no. Structure Name MS niz

Hs H2N 1IN " N 4- Am no-pyrido[ 3, 2- d] pyri m di ne- 8-
di f | uor o-8O(2priopsese- | - sul f onyl am no) - phenyl]
9.00 (s, 1H, 8. 8

(m 1H), 7.2

3H). 65 NOCIaIO 40

4-Chloro-N-(2,3,6-trifluoro-5-(propylsulfonamido)phenyl)

"H NVMR 8 (400 MHz, DVSO-d6) 64 NNF O O o
carboxylic acid [2, 6-

am de 42BCI/NB2016/04¢9s2 1H),

% 4 1 %N%ﬁammdﬁ-fphéﬁyﬂ armdeNJ H 4- Am no- pyr| dO[ 3, 2'

quinazoline-8-carboximide

(31.6 mg, 0.07 mmol), aminocyclohexane (79 ul, 0.7 mmol), and N,N-diisopropylethylamine

5 (120 ul, 0.7 mmol) were combined in isopropanol (1 mL), and the mixture was stirred at 70 °C

for 1 hour. The solvent was removed under reduced pressure and the crude product purified by

prep HPCL to obtain 4-cyclohexylamino-quinazoline-8-carboxylic acid [2,3,6-trifluoro-5-
(propane-1-sulfonylamino)-phenyl]-amide (10.2 mg, 28.3 %). 'H NMR (400 MHz, DMSO-dy) &
13.22 (s, 1H), 8.64 (d, /= 5.0 Hz, 3H), 8.41 (d, J = 7.5 Hz, 1H), 8.28 (s, 1H), 7.68 (t,J=7.7 Hz,
10 1H), 7.27 (d, J = 13.5 Hz, 1H), 6.65 (s, 2H), 4.27 (s, 2H), 2.81 (d, J = 6.5 Hz, 3H), 1.98 (d, J =
12.4 Hz, 2H), 1.83 — 1.71 (m, 2H), 1.74 — 1.56 (m, 3H), 1.43 (s, 4H), 1.19 (d, J = 12.6 Hz, 1H),
0.93 (t, J= 7.5 Hz, 3H). LC-MS [M+1] m/z 522.1.

Examples 42-52 listed in Table 3 were prepared applying the procedure described in

15 Example 41 and using appropriate amino building blocks.

carboxylic acid [2,3,6-
trifluoro-5-(propane-1-
sulfonylamino)-

phenyl]-amide

Table 3
Example Structure e MS m/z "H NMR 5
no. [M+H] (400 MHz, DMSO-d6)
13.40 (s, 1H), 10.13 (s, 1H),
8.66 (s, 3H), 8.51 (d,J=7.4
4-(Tetrahydropyran-4- Hz, 1H), 7.72 (t, ] = 7.6 Hz,
ylamino)-quinazoline- 1H), 7.42 (dd, T = 19.5, 7.7
N N oF ] o 82 Za‘;bO’f;‘ic aCiSd Hz, 1H), 6.52 (s, 1H), 4.49 (s,
42 O\H )\Q)LH]@HSV\ [2,3,6-trifluoro-5- 524.1 | 1H),3.95(d,J = 9.6 Hz, 2H),
F (propane-1- 3.44 (dd, J =28.9, 17.2 Hz,
sutfonylamino)- 3H), 3.16 - 2.97 (m, 2H),
phenyl]-amide 1.92 (d, T = 12.0 Hz, 2H),
1.73 (dd, T = 14.8, 8.3 Hz,
4H), 0.97 (s, 3H).
4-(2-Fluoro- 13.29 (s, 1H), 9.01 (s, 1H),
ethylamino)- 8.63 (dd, J=25.7,9.5 Hz,
o i quinazoline-8- 3H), 8.17 (s, 0H), 7.74 s,
0]
43 ! ”]:ELHSS/\ 486.1 | 1H),7.38(dd,J=19.8,7.7

Hz, 1H), 4.70 (d, J=47.4 Hz,
2H), 3.92 (dd, J=26.6, 4.9
Hz, 2H), 3.10 - 2.88 (m, 2H),
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d] pyri m di ne-8- carboxylic acid [6- chloro-2-fluoro-3- (propane-1-

sulfonyl am no) - phenyll-amde 439.0 13.02 (s, 1H), 9.94 (s, 1H), 9.00 (d, J
4.5 Hz W(I)Hpn/ﬁsﬁs (s, 1H) 8. 55 (s, 1H), 8.48 (s, 1H) PC8/US501(W46952 = 4.5
HZ LI‘EXaméle J = I.OU (II; LI_I), 3 307 \ll; 2H),M1SL/ 1 uqHNlMstl AN
0.97 7.4 Hz, S¥ubture 66 H2Nrs " SF ¢4- Am no-pyrido[ 3, 2-
d] pyti nmi"&i ne: 8- car boxyl ic acid [2,6- di Gor o- 3-(Bd*fH]ucro-(4q9rl\ﬁ|§aﬁMSQﬂ6)
sul f Jnyl am np)- phenylJ-am de 4410 12781 (S, 1H)," 9785 (1572(dLyg=g3¥IZ%zI)(0@6 J
= 4.5 Hz, ll-“), 8.58 (s, 111), 8.48| (s, 1H), 8.45|- 8.41 2H)"‘6 1(td,
J=28.9 5.8 H, 1H, 7.26 (t, J = 9.2 Hz, 1H), 4.61 (t,|H/=78 H% 1H),
4.49[(t, J =/6.0 Hz, 1H), 3.21 (d,[J = 7.8 Hz, 2H), 2. 20 12.97@,41!1)r81762d,—|)H), 67
aC|d [Ng ClO D O H2NN, SF N H 4- Am np- pyr(lglge(r)lglg_‘l? d] pyrim %‘.6@?&?278%&}1%){3!250
ylamino)-quinazoline- (d, J=9.0 Hz, 2H), 7.70 (s,
N o r 8-carboxylic acid 1H), 7.36 —7.22 (m, 1H),
44 CLN P Nj@\,ﬁ% o [2,3,6-trifluoro-5- 523.1 | 4.42(d,J=13.1 Hz, 2H),
i HoE (propane-1- 2.95-2.71 (m, 3H), 2.01 (d,
sulfonylamino)- J=11.6 Hz, 3H), 1.65 (dd, J
phenyl]-amide =15.0,8.7 Hz, 4H), 0.94 (t, J
= 7.4 Hz, 3H)
13.44 (s, 1H), 9.96 (s, 1H),
8.72 (s, 2H), 8.64 (d, J="7.4
4-Cyclopropylamino- Hz, 1H), 8.56 (4, J= 8.2 Hz,
o0 quinazoline-8- 1H), 7.70 (t, J= 7.7 Hz, 1H),
45 A NY S K?L AP | corvoxylicacid[23.6- | 4g01 | 7.45(dd,s=182,8.1 H,

N N L N trifluoro-5-(propane-1- 1H), 3.20 — 3.07 (m, 3H),
sulfonylamino)- 1.75 (dd, J=15.0, 7.3 Hz
phenyl]-amide 2H), 0.98 (s, 3H), 0.86 (d, J =

6.8 Hz, 2H), 0.73 (s, 2H)
13.37 (s, 1H), 10.74 — 9.44
(m, 1H), 8.81 — 8.56 (m, 3H),
4-(4,4-Difluoro- 8.48 (d, J=7.5 Hz, 1H), 8.15
cyclohexylamino)- (s, OH), 7.72 (t, J = 7.9 Hz
F . . ?
R ~ quinazoline-8- -
46 FJCL g FQ ?\‘sf/\ byl scid a6 | 5581 1H), 7.42 (dd, J=19.3, 7.8
N YN . Y i Hz, 1H), 6.52 (s, 0H), 4.49 (s,
trifluoro-5-(propane-1- 1H), 3.19 — 2.95 (m, 2H)
sulfonylamino)- 2.05 (d, J=17.5 Hz, 7H)
phenyl]-amide 1.86 — 1.59 (m, 4H), 0.97 (t, J
=7.3 Hz, 3H)
4-(Morpholin-4- 12.97 (s, 1H), 8.76 (s, 1H),
ylamino)-quinazoline- 8.66 (d, /J=7.6 Hz, 1H), 8.23
o W o . F 8-carboxylic acid (d, J=9.0 Hz, 2H), 7.70 (s,
47 (A )I\Q)LNQ W [2.3 6-trifluoro-5- 525.1 | 1H), 7.36 — 7.22 (m, 1H),
" "R (propane-1- 4.42(d,J=13.1 Hz, 2H),
sulfonylamino)- 2.95-2.71 (m, 3H), 2.01 (d,
phenyl]-amide J=11.6 Hz, 3H), 1.65 (dd, J
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chl oro-2-fluoro-3-(3- fluoro-propane-1- 423.1 13.02 (s, 1H), 10.05 (s, 1H),
9.00 (d, J = 4.5 Hz, 1H), 8.58(s 1H), 8.52 (s, 1H), 8.49 - 8.43 (m 2H),
7.51 -7.3902mu@k)38 4.60 (t, J = 5.9 Hz, 1H), 4.48 (t, 1C¥/IIS2010H469521H)
3. 25 MO-2041-025938PCH-US2016/-046952 aarrp! e—ho- I\Qf ryet-ur-e—Nane 1%% Mz i H
NMVR B E(VX?L "Mz, DVBOsgfdure sul fonyl aning)- phenyll]* S#de  (dd, TN .6
Hz, Hypo2. 20 -2.03 (m 2H). yric L, A 03 2- i rﬂith@H*B-car(@@Wn B,Ma@1d®
[ 6- carbanmoy I 2-f1uoro-3-(3-ftuoro-| Spropame=1— bEJi fonyt= liilgl‘g)g-_%&y)i, d oz @7
-am de StepA: 2-Chloro-N(6-chloro-2-fluoro-3 -(3 ~
-f1 upr o- N- (4} et hoxybenzyl ) pr opy! - = 7.4 Hz, 3H)
sul f pnam do) phenyl) - 3-f | uor ol soni cloti nam de was prepar ed 1a2&(@rltﬂm ng9a(@ 1Hhe
general procedure as described for| Exanple 63, step A 3y Zé d J 85
N- (3t am no- 4- chl or o- 2-f | uor ophenyl) - 3- fl uoro-N-(4- net hoxy Shz -
-sul fonam de| for N (3 -am no-2, 4-di f laonephenyl) {N-(4- 16iz 1H), 878(S 1H) 869(d
nmet hoxybenzy| ) pr opane- | -suI fonam de, 1Z(I)—1|3N I(o ?]0 WHz, CDG13)s 6 ﬁ{)47277((1dj Jr
4.9 Hz, 1H),|8.03 (d, J.=111.3 Hz, 7. 84 J:4.5|§1§, @)7 §713
(m BH) 457. 075} 730 ( Q6. 81 ((23Q}mﬂ5>r<>75 Hz 20, 43P H2( LD TS T, 6
(t, U= 5.7 Hz, ¥ A58 0T, W I="S. (Tpfdgyisulbthmiddpid 6 ('S, 3H)74681d,2J£*18737"2HZ(m
2H) , 2.38 -2, 20 m L Ms: nliz 5 .O%ZL 110, SRER. 1B 6Lg§5nga
sim|ar procledure as descri bed for é?glﬁlﬁlln %{gj “step B, E>Ub)StI tgt )% l(
carboxamide 1H), 3.85 (s, 3H) 22-3.09
(m, 2H), 1.75 (dd, J = 15.1,
7.2 Hz, 2H), 0.98 (s, 3H)
13.45 (s, 1H), 10.11 (s, 1H),
8.82 (s, 1H), 8.65 (s, 2H),
4-Ethylamino- 8.55(d,J=8.3 Hz, 1H), 7.70
F quinazoline-8- (t,J=7.9Hz 1H), 749 —
SN o 0 carboxylic acid [2,3,6- 7.30 (m, 1H), 6.52 (s, 1H),
49 . L 40 = 468.1
N N N> | trifluoro-5-(propane-1- 3.63 (dd, J = 13.1, 6.4 Hz,
sulfonylamino)- 2H), 3.10 (d, J = 6.9 Hz, 2H),
phenyl]-amide 1.74 (dd, J =14.9, 7.3 Hz,
2H), 1.26 (t, J = 7.1 Hz, 3H),
0.99 (d, J = 7.3 Hz, 3H)
13.43 (s, 1H), 11.13 - 9.62
(m, 2H), 8.86 (d, J = 3.8 Hz,
4-Methylamino- 1H), 8.67 (s, 2H), 8.50 (d, J =
F quinazoline-8- 8.2 Hz, 1H), 8.39 (s, OH),
F
50 R N\/iN ? ?\\S .0 carboxylic acid [2,3,6- | 5, 8.15 (s, OH), 7.71 (s, TH),
H H I H ~N\ trifluoro-5-(propane-1- 7.42(dd,J=19.2,7.9 Hz,
sulfonylamino)- 1H), 6.53 (s, 1H), 3.08 (d,J =
phenyl]-amide 4.1Hz,5H),1.73 (d,1=74
Hz, 3H), 0.97 (t, ] = 7.4 Hz,
4H)
4-(Cyclopropylamino)- 13.46 (s, 1H), 10.09 (s, 1H),
- ] N-(2.3.6-trifluoro-5-(3- 8.72 (s, 2H), 8.64 (d, I = 7.4
N -
51 AN > N@\N?\\S//\o/\/ - fluoropropylsulfonami 498.1 Hz, 1H), 8.56 (d, ] = 8.4 Hz,
H
H P do)phenyl)quinazoline- 1H), 7.69 (dd, = 19.1, 11.6
8-carboxamide Hz, 1H), 7.47 (dd, J = 18.0,
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15chl oro-N- (6-chl oro-2-fluoro-3 -(3
-fluoro- N (4- nmet hoxybenzyppr opyl - sul f onam do) phenyl)-3 -
f1 uor oi sompeotivmayssdef or 2- chl or o- N- (2- chl or o- 6- f | uor o- 3PCRASAeBEIYSXY benzy|

)prOJ'y’]!‘:XamSIUI orhadh du; Hhcnlyl) 3 f! I rnj cnni hnfi nar' da. aff or rlnrl t ha
fol I owing two conpoungigend (6- chlpro- 2-£1 yor o- 3 R “HNMR 8

-f1 upr oo (4} et hoxybenzyl ) propyl -sul f onam do) phenM*)H]‘Z- cyaim-MHZ- DMSO- d6)
f | uoroisoni cptimam der IH NVR (400 vHz, —CBCi3) 571878 \L,78.JH— 7y JJ.gl
8.20| (t. J= 5.1 20 Hz, 1H, 8.00 (d. J= 11.0 Hz, 1H), 7. 517 M4 ‘% 3
7.05/(t, J=B.2 Hz, 1H), 6.80 (d, U= 8.6 Hz, 2H), 4.77 (éiz 1214;)449&{3?5(%12
5.6 Hz, 1H),|4.52 (t, J-= 5.6 Hz, [LH), 3.77 (s, 3H), 3.31m,3228, {132k,
2.37|- 2.20 (m 2H); LCMS: mz 553.0 [ Mt1], RT = 2.89 m,n; _
2-cyano- N- (6 cyano2-fluoro-3 -(3 1,212 44,1178, 74
-f1 upr o- N- (4t met hoxy- benzyppr opyl -isul f onam do) pheny1) - 3-|fHzuddb i &¢hv c 66iHaani

de :|1H NWVR (400 MHz, CDCl13) 5 8.78 (d, J= 4.8 Hz, 1H), &E?%mizf@ 10. 2
HZ, LN Q 27 (¢ = 255 2 1> () 7 A1 (d 1— 8 5§ Hz 2 (t =

1) A O 7 LN I OO T =TT 5=y J Qo115

7.2 Hz, 1H),|7.16 (d, J= 8.6 Hz, 2H), 6.80 (d, WO 1344 (s, TH), 10.36 - 9.81
2011{ 025938PCT/ US2010/ 046952 J= 8.6 Ha.Emghhinod- 79 (S, 2Him, 14).6B2(< [HJIE65s.6
;|.Z’191(H)ni 421.H)51 (t, J=5.6 Hz, 1M, 3.77 (s, 3E). 3.30 - 322568 2H n241AP
St epC: 4- Ami np- N- (A cya f 1 uor o- |3caft®xyflic aad BN (4- met hoXyBEn'zyl§ 1% Sy 744
sul f pnarsi2do) pgen DI pyr @ -2-d] pyrnllﬂgbldgr@ﬂgmgar baRam des, WaS4.6r €pasediz,
fol | pwi ng t he 5§e @l N p odf'edfr\e’ as descri bed for Exanpl|gu63us §teR &, 11
substituting| 2- cyano- N- ( 6- cyano- 2-| f 1 uBPeg!- (3 T T d
-f 1 upr o- N- (4+ met hoxybenzyl ) pr opy! -|sul fudenaminae) pheny1) - 3 | 3-71 - 348 (m, 2H), 3.20 (s,
-f 1 uproi soni coti nam de eny ; 2H), 2.10 (d, J = 22.1 Hz,
for4ram no-N-(2-chl oro-6-fl uoro- 3- N-E n%atnhoxybenzyl )prgﬂ l, - 3H

sul f opnani do) phenyl ) pyri do[ 3, 2-d] pylri m di ne- 8- car hoxam de. {&‘fﬂfé 2z 568.2
[ Mtl]. Step D: To a stirred m xture of

4- am no- N- (6-cyano-2-fluoro-3-(3-fluyoro-N-(4- 10

met hoxybenzy! ) pr opyl sul f onani do) pheB¥mPE3do [ 3

, 2-d] pyri m di ne- 8- car boxam de (83 ng,r.0.146 mml) in DCM (5 nL) was added

trifluoroacetic acid (3 nmL) The reacti xBure was stirred at room
temperature overni ght and theneepc ﬁxﬁ\o/lgﬁzeduced pressure. The

crude product was partitioned jpet yeen sagur e@ aqueous NaHCO3 sol ution and
Et 0Ac, and the organic IayquN ith brine, dried over Na2SO4,
der

filtered, and concentrated reduced pressure. Crystallization from
met hanol affordedthetitle rrpound (142 ny, 209% as a solid. 1H NWR
(400 5 1 , d 4.5 1H),
8.54 ?/l:,é} ] € nl -

1S 7041 (& 2H). 4.61 (1, J— ﬁifﬁlol“g—nhem)raﬁdé9 (i 95 6.0 1, 11, 3 29 -
3.22 (m 2H), 2,21 - 2.03 (m 2H); LOMNS mz 4661[M+11 20

4- Ani no- pyr i AdpBTOVassyHialnives whargeq avigodydhilerozlé{#(cyclopropyl-methylsulfonamido)-
6-cya 1 25S

Lo g oAl BB ARE L bR A O IRE N R ES jorfip 1B

subst i tQ23 mgnol), and 1,4-dioxane (0.7 ml). The reaction mixture was heated in a microwave reactor

N-(3-am chl or.o- 2-fl ugr opheny nmet hoxybenzyl ) pr opane- 1- sul f on- am
d e( f or a[t\I_qQQ%C E)r 15 m12nutes The F%eac’uon)mlxtu(re was concentrat dy zn) \E)acug then purified by

amjpo- Qrf:éer% 61§ﬂa§9 mmyﬁforﬁ‘k4((éydﬁrgﬂ%1¥£%w 233(c?@l%B%p%hﬁ&MlQﬂ%ﬂaﬂﬁdo)% e

4-am no- N-
cyano- leflllmroplmnSL)qms]n(lzbhne{Shmxl;dxamzdﬁl O1prmogyA784) THD VIR a6 (o Ny TIMB V) i5dG[23, 2- d

]1pyr| m(glgﬂf)dgﬁz Eﬂtﬂgx?ﬁk?@%ﬁ 3 G@S %ﬂ %5'6%'\"\(%%( 4%7% %CD%%%%(%% 6%@)5
3 ( leoq@{%w 7(1&612 J377 %}%zggH%‘J?ﬂ@L@ jZlZ%n 21'111) 7§2%§J‘— 56]}@1 (ﬂllg . 36@289“8 06

i3

8.

2 1]3@25938#@[(/%92{))10/90&6@82 (r(xniH)zle)% 20@6 (mazsia q 66) OZBi)(m, 2H)70 88-0.32=
L [ MF1]. Step B: Using a simlar procedure as

ér 5?*2” pmg@é‘%&iﬂ D, substituting 4-
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am no- N- (6-cyano-2-fluoro-3 - (N (4-nethoxybenzyl) propyl

sul f onam do) - phenyl ) pyrido [3

d] pyri m dvoeeB/maeBoxam def or N- (6- cyano- 2-fl uor o- 3- (3 - Plcwarsesblogeds2 5

met hoxybenzyl ) pr opyl sul f onam do) phenyl ) pyrido [3 ,2-d1 pyrim di ne- 8-

car boxam de, afforded the title conpound as a solid. 11-1 NWR (400 MHz,
DMSO-d6) 6 13.04 (s, 1H), 9.00 (d, J = 4.5 Hz, 1H), 8.58 (s, 1H), 8.51
(broad s, 1H), 8.49- 8.40 (m 2H), 8.13 (s, 111), 7.38 (s, 2H), 2.92 (s,
2H), 1.74- 1.63 (m 2H), 0.94 (t, JExampletd, 3H).; LCMS: nmiz 430.1 [ M+1].
10Exanpl e 70 4- Am no- 6- net hyl - qui nazo]:i ne- 8- carboxylic acid

[ 2, 6-difluoro-3-(propane-1-sul fonyl anm he& kel e Step A: To a suspensi on of
4- hydr oxy- 6- met hyl qui nazol i ne- 8-gar box acj\sg’\62./50 g, 15 12.0 mmol) in
thionyl chloride (50 ni) was adjded! O (071 nb, 2.45 mmol). The reaction
m xture was heated at reflux fo @Fan t hen concentrated in vacuo.
The residue was redi ssolved in ¢ of orm and concentrated in vacuo. The
resultant solid was dried under vacuumto afford

4- chl or o- 6- et hyl qui nazol i ne-8-carbonyl chloride. Step B: To a solution of

N'(%' am no- Zm @%-ﬂ D=3~ ? %-qesﬁi%g i) ‘! .—1919de

mmol) in chloro adaed 4A T '

(0.162 nm, 2A00 mimb\)/aveandvésse]hlomm 6- neHalgekdqui wathol | Mhﬁr@-aiﬁgtiluo-mi de
578 2. 40 |.),.. The reaction mxture was stirred_at room tenperature
for 2 ngsaﬁanwgﬂ?ﬁswbwwmr?Jafréoml\ﬁg (AL -2 B GFGRBYRAAB and

washed mwidtile 032t MI.2beg ﬁﬂ{b@)?l{&rﬁ(@(ﬂfphgfrﬁ}gﬁiorﬁ HOBHadR((AAERAYS J.60/EmolpS

extracted twice w th di chl oronethane, conbi ned organi c | ayers were
25 dri eddiplupnavjSOmL) f iThe egagtion miduconssdeatedtied ninrovasaocacThat EFUe fpridduct

furOhormifhesy TR Bl §s Rl Wp Rt Mistchem forsened iy B1cih yfregtils (o
1H), 9.p28dcs,wakHuriffedbby (révergé‘%hasg- HBLEBioAR§ra, %diﬁﬁzoliﬁe-%Q:afﬁdx 1id Hkid ?,@3
(m 1H), 3.17 - 3.03 (m .68 1.85 - 1 1. 05 -

2 (s, 3H), J2 m 2h)
0. 93 ( rififlegp:3-(eeynase- Inguifon gmlnq)mhm}yl]-amgezm@;’bgsgwmﬁ SHHRO/A65I4Hz,
Step C %1_61,@336,’}@_12 ff (g,or‘“ﬁﬁ?gzé%s(?,eﬂﬂ)‘,"%l ¢hagesisMd e, 8.82 (d,.7= 6.3 Hz, 1H), 8.50

4-chl or

(pr opy|l & £@naHz AR vy, ) F-67 MHAVIHIUT A azdd, Uret 85 cas bpx ai), de2y @ 14=90 Hz,

0. 91rmgllrﬁ and isc()ﬁropanol %0 n1_7) Ammoni a gas was_passed throEE%p t he

¢ eddt i cHDmsiour & ol 2Dl Tt od:701He 2155 88 Ul Chpbd SHRCMENES M 403

mx"”?l@@‘%&ﬁ@k?ﬂ to microwave irradiation at 105 C for 5 15 minutes. The
u

reaction m re was concentrated in vacuo and the crude product was
(triturated twice with 10% i sopropanol in water. The solid was filtered and

dried under high, va 1o affor - am no- 6- et hyl - qui nazol i ne- 8- car boxylic
acid [2,6- diklf]%agmlﬁ- é%ﬁ?%‘awgn@-ﬁ%biq ?‘o‘ﬁwdﬁ?%g' BRRINE] the, reredprssdespibedoimoy
as, an, abfaht Seartliish ubb MR (400 ohing ABRAS) © 13.30 (s, 180, 8. 713 (s,
1H), 8.60 - 8. 45 (m&f1 1835 (s, 1H) 8. 21 (d, 2H), 7.36 10(td 1H), 7.23
(t 201H), 3.15 - 2.98 (m 2H), 2.53 (s, 3H), 1.86 - 1.66 (m 2H), 1.03 -
0.88 (m 3H. LM mz 436.2 (100%rr H\g(lal] Exanple 71 NN HN HNO 154-C
clo ent | am no-6-nmethacid 2 6-di fluord®$ 2 (pro ane- -

sul flomyhrad No) - phenylj -am de TO a suspensinNgef THNMR &

4-chl or o- N- (|2, 6- di f IStreatwse 3- ( pr oply! sul feaam do) ph - b-

met hyl qUii nazol i ne- 8- car boxani de (35 mg, 0.077 nn@ﬂ%ﬁﬁ% n i séﬁ?o%%ﬁBMstS)nL)
was |added 1V , Ndiisopropylethyl am ne (49.7 ng, 0.385 nhmlil (@md),9.97 (s, 1H), 9.86

cycljopentanam ne (32.8 ng, 0.385 mmol ). 20 The feacti on(s’%?éagsf %%z%%ﬁaggc

at 85 C for |4 hours and then concentrated in vacuo. The cru

puriffied by |reversé sg HPLC t|o giQuisazoline-8- =7.4Hz, 1H),850(d, J = 8.0
4- (cycl opently|-anqj nQ VACRe N Um’g’lm acid [2,6- Hz, 1H), 8.00 (t, J = 7.7 Hz,
(propy! 8l f dnanildo)phenyil)? 6- met hyiaora2 diefe- 8-é?ér2boxpfg§i f gdzg_ 54090
as a white goli 1 NVR (400 MHz, : 6 13.22 (s| I—-éj( (“)T%s,‘%zt),
8.48 (s, 2H)|, & (d, 1H), 7.32 (m H-a idﬁZ (m 111)| ¥, 83 (( ht 91 Hy, 1H3, 04
- 290 (m 2H, 2.15 - 1.93 (m |2H), 1.;36 - 1.49 (m 2586, 50598 (i), 43bl);
LCONS: mz 504.2 (100% [ M+1]. Exanples 72-76 listed in Ta

pr eggr ed applying the procedure |[described in Exjanpl e 707 anttadth
appropriate am no building blocks. 30714

ble 6 were
6'24 —3.13 (m,




WD 2011/ 025938PCT/ US2010/ 046952 Table 6 Structure Name M5 niz 111 NWMR 5
(400 Mz, DVMBO-d6) 72 O NN HN N--\," I'H-' HN10/0 6-Methyl -4-(1-methyl -
azeti di n-\8oybam2s33- qui nazol i ne-8-carboxylic acid [2, 6rdirfusaaoos@s2

(prof)ane i "lllfnn\llam nn\-nhpn\lTh am de 505_1 200 (01 111\ Q.64 (Q

1H), | 95%aPle s u%? rgdd lH) 8.60 (dd, 1H)| ¥S@7 (m 1H) ,H¥MR® . 7.31

(m P11)p. 3. 72 - 3 01 89 - Y89 (m 2HM+HI: 07- Qo8AHLMMSHY) 73
\

41 0% ——NNHNN—

T H 2H), 2.21 —2.02 (m, 2H)

12.10 (s, 1H), 9.86 (s, 1H), 9.69
(brs, 1H), 9.52 (s, 1H), 8.82 (d,
J=7.3Hz, 1H), 8.50 (d, J=8.1
Ouinazoline-5- Hz, 1H), 7.99 (t, = 7.8 Hz,

F
(0]
N
-~ -8 carboxylic acid (3- 1H), 7.43 (dd, T = 14.5, 8.1 Hz,
56 NN HN I N ‘W d ( 419.2 » T

cyclopropylmethanesulf _
o onylamino-2,6-difluoro- 1H), 7.23 (t,7=9.1 Hz, 1H),
phenyl)-amide 3.09(d, J=7.0 Hz, 2H), 1.13-

1.01 (m, 1H), 0.57 (d, T = 7.5
Hz, 2H), 035 (d, T = 4.4 Hz,
2H)

12.44 (s, 1H), 9.86 (s, 2H), 9.53
(s, 1H), 8.86 (dd, T=74, 1.4
Hz, 1H), 8.50 (dd, J=8.1, 1.4

Cl o Quinazoline-8-
~ jg\ N E carboxylic acid [2,6- Hz, 1H), 8.00 (t, = 7.7 Hz,
57 N° N HN N dichloro-3-(3-fluoro- 457.0 | 1H), 7.61(d, J = 8.8 Hz, 1H),
o © propane-1-
sulfonylamino)- 7.51(d,J=8.9 Hz, 1H), 4.62 (t,
phenyl]-amide J=59Hz, 1H), 4.50 (1, ] = 6.0
Hz, 1H), 3.31-3.23 (m, 2H),
2.22 —2.04 (m, 2H)
12.32 (s, 1H), 9.88 (s, 1H), 9.86
ol ) Quinazoline-5- (s, 1H), 9.53 (s, 1H), 8.85 (dd, J
\ R carboxylic acid [6- =74,14Hz 1H), 8.51(dd,J=
Y
58 NN HN N chloro-2-fluoro-3- 4232 | 8.1, 1.4 Hz, 1H), 8.00 (t, = 7.7
of (propane-1-
sulfonylamino)- Hz, 1H), 7.47 — 7.39 (m, 2H),
phenyl]-amide 3.16—3.07 (m, 2H), 1.81 — 1.68
(m, 2H), 0.98 (t, J = 7.4 Hz, 3H)
12.33 (s, 1H), 10.02 (s, 1H),
9.86 (s, 1H), 9.52 (s, 1H), 8.85
_ (dd,J=17.4, 1.4 Hz, 1H), 8.51
o] o Quinazoline-8-
A j@ A~o~p | carboxylic acid [6- (dd, T=8.1, 1.4 Hz, 1H), 8.00
59 N° =N HN N0 chloro-2-fluoro-3-(3- 4412 | (t,J=7.7 Hz, 1H), 7.48-7.40
of fluoro-propane-1-
sulfonylamino)- (m, 2H), 4.61 (t, J = 6.0 Hz,
phenyl]-amide 1H), 4.49 (t, ] = 6.0 Hz, 1H),
3.27-3.16 (m, 2H), 2.21 —2.01
(m, 2H)
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HNl eo 4- Cycl opropyl am no- 6- net hyl - qui nazol i ne-8- carboxylic acid [2, 6-

di fl uoro- 3-(propane-1- sul fonyl am no)-phenyl]- amde 476.1 13.23 (s, 1H),
9.88 (s, wlp11@268B8(s, 1H), 8.60 (d, 1H), 8.48 (s, 111) pC31BB010®4695H), 7. 35
(m 1H, 7.18 (m 1H, 3.12 (m 111), 3.08 -2.97 (m 2H), 1.84- 1.64 (m
2H), 0.98 (t, 3H), 0.90 -0.79 (m 211), 0.77 - 0.62 (m 2H) 74 410(:)\
NNHNN- \\ IHO F HN4O/0 c)' 6-Met hyl F4akphiétahydr o- pyran-4-yl am no) -

gui nazol i ne- 8-carboxylic acid [2,6-difluoro-3- (propane-1-

sul f onyl am no) - phenyl ] - am de 520. (§, 111), 9.75 (s, 1H), 8.61 (s,
1H), 8.42 (m M), 7.48 - 7.23 (m 1 .20t 4H), 4.48 (m 1H), 4.12 -
3.77 (m 2H), 3.46 (t, 2H), l.m HECOT" (" 24) , 2.56 (s,

Cl

@)

4-Methyl-quinazoline-8-carboxylic acid [2,6-dichloro-3-(3-fluoro-propane-1-sulfonylamino)-

5 phenyl]-amide

A microwave-vial was charged with 4-chloro-N-(2,6-dichloro-3-(3-

fluoropropylsulfonamido)phenyl)quinazoline-8-carboxamide ~ (0.10 g, 020  mmol),
trimethylaluminum (0.25 ml, 2M in heptane), tetrakis(triphenylphosphine)palladium(0) (0.024 g,
0.02 mmol) and THF (2 ml). The reaction mixture was heated in a microwave reactor at 75 °C

10 for 15 minutes. The salts were filtered off, and filtrate was concentrated in vacuo, then purified
by reverse phase HPLC to afford 4-methyl-quinazoline-8-carboxylic acid [2,6-dichloro-3-(3-
fluoro-propane-1-sulfonylamino)-phenyl]-amide (0.011 g, 11%). "H NMR (400 MHz, DMSO) &
12.66 (s, 1H), 9.83 (s, 1H), 9.33 (s, 1H), 8.83 (dd, /= 7.4, 1.4 Hz, 1H), 8.64 (dd, J = 8.3, 1.4 Hz,
1H), 7.99 —7.91 (m, 1H), 7.60 (d, J = 8.8 Hz, 1H), 7.50 (d, J = 8.9 Hz, 1H), 4.61 (t, J= 6.0 Hz,

15 1H), 4.50 (t, J= 6.0 Hz, 1H), 3.04 (s, 3H), 2.22 — 2.04 (m, 2H). (One peak masked under solvent
signal). m/z (ES-MS) 471.0 [M+1].

Example 61

20 4-Methyl-quinazoline-8-carboxvlic acid [2,6-difluoro-3-(3-fluoro-propane- 1 -sulfonylamino)-

phenyl]-amide
4-Methyl-quinazoline-8-carboxylic acid [2,6-difluoro-3-(3-fluoro-propane-1-sulfonyl-

amino)-phenyl]-amide was prepared according to Example 60, substituting 4-chloro-N-(2,6-
difluoro-3-(3-fluoropropylsulfonamido)phenyl)quinazoline-8-carboxamide for 4-chloro-N-(2,6-

25 dichloro-3-(3-fluoropropylsulfonamido)phenyl)quinazoline-8-carboxamide. m/z (ES-MS) 439.1
[M+1], Rr =4.28 min.
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3H), 2.10 - 1.81 (m 2H), 1.79- 1.55 (m 4H), 0.98 (t, 3H 75 ()\\,

NNHNN- -\\ | F HN10/ o 4-Cycl obutyl am no-6- net hyl - qui nazol i ne-8- carboxylic
acid [ 2, owodnfilluase3s- 3- (propane- 1- sul fonyl am no) - phenyl peTasae/46v32 22 (s,
1H), 9.78 (s, 1H), 8.70 (m 111), 8Eg§ éfeézll 8.47 (m 2H), 7.34 (m 1H),
7.18 (m 1H), 4.77 (dd, J- (m 2H) ] 2.36 (dd, J= 17.7, 9.1
Hz, 2H), 2.27 - 2.10 (m 211), 1.8%l m 411), O. 97 (t, 3H WO
2011/ 025938PCT/ US2010/ 046952 Stru Wrﬂz HNMt 8 (400 MHz,
DVSO- d6) 76 \N HN

4-Methyl-quinazoline-8-carboxylic acid [6-chloro-2-fluoro-3-(3-fluoro-propane-1-

sulfonylamino)-phenyl]-amide

5 4-Methyl-quinazoline-8-carboxylic  acid  [6-chloro-2-fluoro-3-(3-fluoro-propane-1-
sulfonylamino)-phenyl]-amide was prepared according to Example 60, substituting 4-chloro-N-
(6-chloro-2-fluoro-3-(3-fluoropropylsulfonamido)phenyl)quinazoline-8-carboxamide ~ for  4-
chloro-N-(2,6-dichloro-3-(3-fluoropropylsulfonamido)phenyl)quinazoline-8-carboxamide.  m/z
(ES-MS) 455.1 [M+1], Rt = 4.56 min.

10
Example 63

N

4-Amino-pyrido[3.2-d]pyrimidine-8-carboxylic acid [2-chloro-6-fluoro-3-(propane-1-

sulfonylamino)-phenyl]-amide

15 Step A: A mixture of 2-chloro-3-fluoroisonicotinic acid (2.0 g, 10.0 mmol) in thionyl
chloride (42 mL) was heated to 80 °C. The homogenous solution was stirred for 2 hours,
concentrated under reduced pressure, and pumped dry on high vacuum overnight to give crude
2-chloro-3-fluoroisonicotinoyl chloride. Crude 2-chloro-3-fluoroisonicotinoyl chloride (1.04 g,
5.4 mmol) was added to a stirred solution of N-(3-amino-2-chloro-4-fluorophenyl)-N-(4-

20  methoxybenzyl)propane-1-sulfonamide (2.08 g, 5.4 mmol) in anhydrous CHCl; (15 mL), and
the reaction mixture was stirred at room temperature overnight. The reaction mixture was
quenched by adding sat. aqueous NaHCOj solution, followed by extraction with DCM (3X).
The combined organic layers were washed with brine, dried over MgSO,, filtered, and
concentrated under reduced pressure. The crude product was purified using flash

25  chromatography (gradient elution, solvent: 0-50% ethyl acetate in heptanes) to afford 2-chloro-
N-(2-chloro-6-fluoro-3-(N-(4-methoxybenzyl)propylsulfonamido)phenyl)-3-
fluoroisonicotinamide (2.75 g, 94%). '"H NMR (500 MHz, DMSO-ds) 6 10.67 (s, 1H), 8.44 (d,
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HNFF NNIlei O HN?INS\\" H' F O 4-(4,4-Difluoro- cycl ohexyl am no)-6-
nmet hyl - qui nazol i ne-8- carboxylic acid [2,6- difluoro-3-(propane-1-
sul f onyl awDreo}7qabesayl ] - ami de 554.3 13.20 (s, 1H), 9. 89pr(3/USp/04®562 (s,

(o 3.9, G . 535, Ay ST gt 6 8538 s, By B A

4H), 0. $),6t37 330 (ExaMR1e807d, 2H)|, 1.01 (dt, 3H). LCAMS\RG461 T8 ] 1-

. ? J
urmazol i ne-8-carbox lic acid 2-chloro-6-fluoro-3- ro sane-i-

5sul f onyl ani $iep BoHeAHML a¢rgwave vial waschaseot with 2zchdarprlY-64chloraéifyarapd-(V-

N-(3- Am no- 2- - h - 4 ] .. . .

et hoxyenedo Rt b ARRREA it poroisogigotnamide (1,0 g1 84 mmol. 7ipe 54
moly) vagnkleqdly naddetd AMaly, il Tebizydiphdniphdsphino ) Repoa e palbatBur L(IT) Thisride 30 The
reaction mxture was stirred at roomtenperature for 1 hour and neth

|
4- chl or 60 A4 Tprals e BMINGL0GnL 4, Nisiegen s Pestdtuovey, h MISuRmIr ) S fRgutes
added. JIhent ek 9%)&)'%161}.)(; tl'\}/imé t?ef_ell\@ﬁén ﬁlti)h{lfee\gasastuf) Qrelp 6 gif’icrgwggé' ﬁTadfa(ﬁBh gfl 19¢P°¢ oom

t enperature and que an aqueous solution pot assi um sodi um
t art r at for COMnin5Therrdactibn sirtuxd wae filtered ahd rdilettdatith eater hedhr@At urlhefapganic

h dinpto Et0Ac. T ic | hed with brine, dried
over MyGHR T AP Witk DRt s, St MESP s BUtERGa cosispBeied et giuced ©
progct yasrduih fhel Hedne vJalk gﬁﬁﬁ&i)héiﬁ@ AGEH aﬂ&h%%gaggy éél@di%ﬁ%l@tfi&b,’ lsolvent:

15acet at e: hept ane) t ogi ve4-chl oro-N- (2-¢hl oro-6-f1l
met hoxy®éA%y| ) pthgby| scdthtenanindo) dpeanes) - 6iaret hyidldui Megbthlnm-@Lfluardd i de

(320 10 O R0 SR 25008 2,56, (i otbhuabad s v i
J= 8.6 {#id Rbb lmgd,f-Sa%)( dH NME 3500 Ma1z, Bcl 4 857(d, 185, 8147 (s, HH% 1B% (s, 3AH)L
(s, 30 7.12 '(g’,ng), %’oi %m( 5”}1),26?0’ (d,z'zgf 5.06 (d?l ), 4.1448(%1, g}rP) 3?7Hs> (s, 31H§) 3.1(3t—’ 2351)(1'n,

15 2H), 1.95 (dd, 2H), 1.07 (t, 3H). LC/MS: m/z 535.1 [M+1].

Step C: To an oven-dried 20-mL microwave vial was added N-(2-chloro-6-fluoro-3-(N-
(4-methoxybenzyl)propylsulfonamido)phenyl)-2-cyano-3-fluoroisonicotinamide (500 mg, 0.9
mmol), formamidine acetate (486 mg, 4.67 mmol), and N,N-dimethylacetamide (5 mL, 50
mmol) under a nitrogen atmosphere. The vial was capped and the reaction mixture was

20  subjected to microwave irradiation at 160 °C for 30 min. The reaction mixture was diluted with
water and EtOAc. The organic layer was washed with brine, dried over MgSO,, filtered, and
concentrated under reduced pressure. The crude product was purified using flash
chromatography (gradient elution, solvent: 70-100% ethyl acetate in heptanes) to yield 4-amino-
N-(2-chloro-6-fluoro-3-(N-(4-methoxybenzyl)propylsulfonamido)phenyl)pyrido[3,2-

25  d]pyrimidine-8-carboxamide as a white solid (185 mg, 40%). LC/MS: m/z 533.1 [M+1].

Step D: To 4-amino-N-(2-chloro-6-fluoro-3-(N-(4-methoxybenzyl)propyl-
sulfonamido)phenyl)pyrido|[3,2-d]pyrimidine-8-carboxamide (370 mg, 0.66 mmol) in DCM (10
mL) was added trifluoroacetic acid (5 mL). The reaction mixture was stirred at room
temperature overnight and then concentrated under reduced pressure. Saturated aqueous

30 NaHCO; solution and EtOAc were added, and the organic layer was washed with brine, dried
over MgSOy, filtered, and concentrated under reduced pressure. The crude product was triturated
in ether to obtain 4-amino-N-(2-chloro-6-fluoro-3-(propylsulfonamido)phenyl)-pyrido[3,2-
d]pyrimidine-8-carboxamide as an off-white solid (200 mg, 70%). "H NMR (500 MHz, DMSO-
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20 LO/MS: mz 591.1 (100% [ M1].
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am de Using a simlar procedure as described in Exanple 54,
substituting 4-am no-6-net hyl qui nazol i ne-8-carboxylic acid

[2,6-dif Iworzona}zégssopane | - suI f onyl am no) - phenyl] - anm de PC®MUSIE 0/046952
qui nié}g%a e~ B=carboxytic—acid
[ 2, 6; uor p- 3- ( pr omameurt - sul f ony| am noy;phenyl | Mswi/de gave t%e t|tIe
compound®as A white solid. 1H NVR (500 MHz, DVBO{d6) 8 12. 1400z PMPO-dg) 75

ES, _Il:g, 9.4 ES, 1H), 8.67 (di_DJ:31-§6ﬂxlf&%1amglbbL( tél?i)(s (&d‘|)T8765in-2}Y),-2'§%
m 1LH), 7.2 t, Jr 9.0 Hz, 1H), B.16,- 3.01 (m , 2 1
1.69(m 2H)| 0.99 (t, J = 7.4 He, 3H)P*.16“{1?:?‘Wé‘? m|z 421.C_[g§9ﬁ%1 OTabIe 7
shows the activity of certain conpounds of the invention tested in the
above B- RAF V600E inhibition assay (Exanple A). Table 7 Exanple BRAF V600E

IC50 (j.tM 1 0.00177 2 0.00125 3 O, 00053 4 0.19100 5 0.00477 6 0.05040 7
0. 00007 8 0.01083 9 0.00039 xampe

O 0
l\

\\//

N\

4-Amino-pyrido[3.2-d]pyrimidine-8-carboxylic acid [6-carbamoyl-2-fluoro-3-(3-fluoro-

5 propane-1-sulfonylamino)-phenyl]-amide

Step A: 2-Chloro-N-(6-chloro-2-fluoro-3-(3-fluoro-N-(4-methoxybenzyl)propyl-

sulfonamido)phenyl)-3-fluoroisonicotinamide was prepared according to the general procedure
as described for Example 63, step A, substituting N-(3-amino-4-chloro-2-fluorophenyl)-3-
fluoro-N-(4-methoxybenzyl)propane-1-sulfonamide for N-(3-amino-2,4-difluorophenyl)-N-(4-
10 methoxybenzyl)propane-1-sulfonamide. "H NMR (400 MHz, CDCl;) & 8.42 (d, J = 4.9 Hz, 1H),
8.03 (d, J=11.3 Hz, 1H), 7.94 (t, J = 4.5 Hz, 1H), 7.23 — 7.13 (m, 3H), 7.07 — 7.00 (m, 1H),
6.81 (t, J= 5.7 Hz, 2H), 4.77 (s, 2H), 4.63 (t, J = 5.7 Hz, 1H), 4.51 (t, J= 5.7 Hz, 1H), 3.76 (s,
3H), 3.29 - 3.21 (m, 2H), 2.38 —2.20 (m, 2H). LC/MS: m/z 562.0 [M+1].
Step B: Using a similar procedure as described for Example 63, step B, substituting 2-
15 chloro-N-(6-chloro-2-fluoro-3-(3-fluoro-N-(4-methoxybenzyl)propyl-sulfonamido)phenyl)-3-
fluoroisonicotinamide for  2-chloro-N-(2-chloro-6-fluoro-3-(N-(4-methoxybenzyl)propyl-
sulfonamido)phenyl)-3-fluoroisonicotinamide, afforded the following two compounds: N-(6-
chloro-2-fluoro-3-(3-fluoro-N-(4-methoxybenzyl)propyl-sulfonamido)phenyl)-2-cyano-3-
fluoroisonicotinamide: '"H NMR (400 MHz, CDCls) 6 8.78 (d, J=4.7 Hz, 1H), 8.29 (t, J=5.1
20 Hgz, 1H), 8.00 (d, J=11.0 Hz, 1H), 7.21 — 7.14 (m, 3H), 7.05 (t, J= 8.2 Hz, 1H), 6.80 (d, /= 8.6
Hz, 2H), 4.77 (s, 2H), 4.63 (t, J= 5.6 Hz, 1H), 4.52 (t, J = 5.6 Hz, 1H), 3.77 (s, 3H), 3.31 —3.22
(m, 2H), 2.37 — 2.20 (m, 2H); LC/MS: m/z 553.0 [M+1], RT = 2.89 min; 2-cyano-N-(6-cyano-
2-fluoro-3-(3-fluoro-N-(4-methoxy-benzyl)propyl-sulfonamido)phenyl)-3-fluoroisonicotinamide:
'H NMR (400 MHz, CDCL3) & 8.78 (d, J=4.8 Hz, 1H), 8.32 (d, /= 10.2 Hz, 1H), 8.27 (t, J =
25 5.2 Hgz 1H), 741 (d,J= 8.5 Hz, 1H), 7.22 (t, J= 7.2 Hz, 1H), 7.16 (d, J = 8.6 Hz, 2H), 6.80 (d,
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10 0. 00055 11 0.00413 12 0.00155 13 0.00380 14 0.02790 15 0. 00050 16
0.00260 17 0.00058 18 0.00153 19 0.00497 20 0.00224 21 0.01851 22 0.06489
23 0. 000280 2011/025938 PCT/US2010/046952

J= 8.6 Hz, 2H), 4.79 (s, 2H), 4.62 (t, J= 5.6 Hz, 1H), 4.51 (t, J= 5.6 Hz, 1H), 3.77 (s, 3H), 3.30
—3.22 (m, 2H), 2.36 - 2.19 (m, 2H).
Step C: 4-Amino-N-(6-cyano-2-fluoro-3-(3-fluoro-N-(4-methoxybenzyl)propyl-
sulfonamido)phenyl)-pyrido[3,2-d]pyrimidine-8-carboxamide was prepared following the
5  general procedure as described for Example 63, step C, substituting 2-cyano-N-(6-cyano-2-
fluoro-3-(3-fluoro-N-(4-methoxybenzyl)propyl-sulfonamido)phenyl)-3-fluoroisonicotinamide
for 4-amino-N-(2-chloro-6-fluoro-3-(N-(4-methoxybenzyl)propyl-
sulfonamido)phenyl)pyrido[3,2-d]pyrimidine-8-carboxamide. LC/MS: m/z 568.2 [M+1].
Step D: To a stured mixture of 4-amino-N-(6-cyano-2-fluoro-3-(3-fluoro-N-(4-
10 methoxybenzyl)propylsulfonamido)phenyl)pyrido[3,2-d]pyrimidine-8-carboxamide (83 mg,
0.146 mmol) in DCM (5 mL) was added trifluoroacetic acid (3 mL). The reaction mixture was
stirred at room temperature overnight and then concentrated under reduced pressure. The crude
product was partitioned between saturated aqueous NaHCO; solution and EtOAc, and the
organic layer was washed with brine, dried over Na,SQ,, filtered, and concentrated under
15 reduced pressure. Crystallization from methanol afforded the title compound (14.2 mg, 20.9 %)
as a solid. 'H NMR (400 MHz, DMSO-ds) § 13.06 (s, 1H), 10.09 (s, 1H), 8.98 (d, J= 4.5 Hz,
1H), 8.54 (s, 1H), 8.48 — 8.41 (m, 2H), 8.38 (s, 1H), 7.97 (s, 1H), 7.46 (s, 1H), 7.41 (s, 2H), 4.61
(t, J=6.0 Hz, 1H), 4.49 (t, J = 6.0 Hz, 1H), 3.29 — 3.22 (m, 2H), 2.21 — 2.03 (m, 2H); LC/MS:
m/z 466.1 [M+1].
20

Example 69

4- Amino-pyrido[3.2-d]pyrimidine-8-carboxylic acid [6-cyano-2-fluoro-3-(propane-1-

sulfonylamino)-phenyl]-amide

25 Step A: Using similar procedures as described for Example 68, steps A to C, substituting
N-(3-amino-4-chloro-2-fluorophenyl)-N-(4-methoxybenzyl)propane-1-sulfon-amide for N-(3-
amino-2,4-difluorophenyl)-N-(4-methoxybenzyl)propane-1-sulfonamide, gave 4-amino-N-(6-
cyano-2-fluoro-3-(N-(4-methoxybenzyl)propylsulfonamido)phenyl)-pyrido[3,2-d]pyrimidine-8-
carboxamide as a solid. 'H NMR (400 MHz, CDCl;) 6 13.61 (s, 1H), 8.98 (d, J = 4.5 Hz, 1H),

30  8.76 —8.60 (m, 2H), 7.40 — 7.35 (m, 1H), 7.31 (broad s, 1H), 7.21 (d, J = 8.6 Hz, 2H), 7.16 —
7.10 (m, 1H), 6.80 (t, J= 8.6 Hz, 2H), 6.33 (broad s, 1H), 4.81 (s, 2H), 3.77 (s, 3H), 3.15 - 3.06
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24 0.00014 25 0.00009 26 0.00031 27 0.00008 28 0.00011 29 0.00008 30
0. 00008 31 0.00040 32 0.00038 33 0.00017 34 0.01270 35 0.00016 36 0.01477
37 0. 021480 2011/025938 PCT/US2010/046952

(m, 2H), 2.00 — 1.88 (m, 2H), 1.07 (t, J= 7.4 Hz, 3H). LC/MS: m/z 550.1 [M+1].

Step B: Using a similar procedure as described for Example 68, step D, substituting 4-
amino-N-(6-cyano-2-fluoro-3-(N-(4-methoxybenzyl)propylsulfonamido)-phenyl)pyrido[3,2-
d]pyrimidine-8-carboxamide for N-(6-cyano-2-fluoro-3-(3-fluoro-N-(4-

5 methoxybenzyl)propylsulfonamido)phenyl)pyrido[3,2-d]pyrimidine-8-carboxamide,  afforded
the title compound as a solid. 'H NMR (400 MHz, DMSO-d;) 6 13.04 (s, 1H), 9.00 (d, J = 4.5
Hz, 1H), 8.58 (s, 1H), 8.51 (broad s, 1H), 8.49 — 8.40 (m, 2H), 8.13 (s, 1H), 7.38 (s, 2H), 2.92 (s,
2H), 1.74 — 1.63 (m, 2H), 0.94 (t, /= 7.4 Hz, 3H).; LC/MS: m/z 430.1 [M+1].

10 Example 70
F
O\\S/\/
NN HN Ny
£ H
H,N o)

4-Amino-6-methyl-quinazoline-8-carboxvylic acid [2.6-difluoro-3-(propane-1-sulfonylamino)-

phenyl]-amide
Step A: To a suspension of 4-hydroxy-6-methylquinazoline-8-carboxylic acid (2.50 g,

15  12.0 mmol) in thionyl chloride (50 mL) was added DMF (0.19 mL, 2.45 mmol). The reaction

mixture was heated at reflux for 2 hours and then concentrated in vacuo. The residue was
redissolved in chloroform and concentrated in vacuo. The resultant solid was dried under high
vacuum to afford 4-chloro-6-methylquinazoline-8-carbonyl chloride.
Step B: To a solution of N-(3-amino-2,4-difluorophenyl)propane-1-sulfonamide (500.0
20  mg, 2.00 mmol) in chloroform (10.0 mL) was added 4A molecular sieves, pyridine (0.162 mL,
2.00 mmol), and 4-chloro-6-methylquinazoline-8-carbonyl chloride (578 mg, 2.40 mmol). The
reaction mixture was stirred at room temperature for 2 hours and filtered. The filtrate was
diluted with dichloromethane and washed with a saturated aqueous solution of NaHCOs. The
aqueous layer was extracted twice with dichloromethane, and the combined organic layers were
25  dried with MgSO,, filtered, and concentrated in vacuo. The crude product was passed through a
short column and was used in the next step without further purification. '"H NMR (500 MHz,
DMSO-ds) 6 11.75 (s, 1H), 9.70 (s, 1H), 9.22 (s, 1H), 8.65 (s, 1H), 8.43 — 8.40 (s, 1H), 7.40 (tt,
1H), 7.23 (m, 1H), 3.17 — 3.03 (m, 2H), 2.68 (s, 3H), 1.85 - 1.72 (m, 2H), 1.05 — 0.93 (m, 3H).
LC/MS: m/z 455.1 [M+1].
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38 0.00701 39 0.00750 40 0.00220 41 >1.0 42 >1.0 43 0.29273 44 >1.0 45
0.54536 46 >1.0 47 0.10471 48 >1.0 49 0.73700 50 >1.0
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15

20

25

30

WO 2011/025938 PCT/US2010/046952

Step C: A 20-mL microwave vessel was charged with 4-chloro-N-(2,6-difluoro-3-
(propylsulfonamido)phenyl)-6-methylquinazoline-8-carboxamide (414 mg, 0.91mmol) and
isopropanol (10 mL). Ammonia gas was passed through the reaction mixture for 10 minutes.
The vessel was capped and the reaction mixture subjected to microwave irradiation at 105 °C for
15 minutes. The reaction mixture was concentrated in vacuo and the crude product was
(triturated twice with 10% isopropanol in water. The solid was filtered and dried under high
vacuum to afford 4-amino-6-methyl-quinazoline-8-carboxylic acid [2,6-difluoro-3-(propane-1-
sulfonylamino)-phenyl]-amide (357 mg, 90%) as an off-white solid. '"H NMR (400 MHz,
DMSO-dg) 6 13.30 (s, 1H), 9.73 (s, 1H), 8.60 — 8.45 (m, 2H), 8.35 (s, 1H), 8.21 (d, 2H), 7.36
(td, 1H), 7.23 (t, 1H), 3.15 — 2.98 (m, 2H), 2.53 (s, 3H), 1.86 — 1.66 (m, 2H), 1.03 — 0.88 (m,
3H). LC/MS: m/z 436.2 (100%) [M+1].

Example 71

4-Cyclopentylamino-6-methyl-quinazoline-8-carboxvlic acid [2.6-difluoro-3-(propane-1-

sulfonylamino)-phenvl]-amide

To a suspension of 4-chloro-N-(2,6-difluoro-3-(propylsulfonamido)phenyl)-6-
methylquinazoline-8-carboxamide (35 mg, 0.077 mmol) in isopropanol (2 mL) was added N, V-
diisopropylethylamine (49.7 mg, 0.385 mmol) and cyclopentanamine (32.8 mg, 0.385 mmol).
The reaction mixture was heated at 85 °C for 4 hours and then concentrated in vacuo. The crude
product was purified by reverse phase HPLC to give 4-(cyclopentylamino)-N-(2,6-difluoro-3-
(propylsulfonamido)phenyl)-6-methylquinazoline-8-carboxamide (20 mg, 40%) as a white solid.
'H NMR (400 MHz, DMSO-ds) § 13.22 (s, 1H), 8.60 (s, 1H), 8.48 (s, 2H), 8.35 (d, 1H), 7.32
(m,1H), 7.12 (m, 1H), 4.63 (m, 1H), 3.05 — 2.90 (m, 2H), 2.15 - 1.93 (m, 2H), 1.86 — 1.49 (m,
8H), 0.96 (t, 3H). LC/MS: m/z 504.2 (100%) [M+1].

Examples 72-76 listed in Table 6 were prepared applying the procedure described in

Example 71 and using appropriate amino building blocks.
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51 0.14288 52 0.28975 53 0.97628 54 0.11880 55 0.03221 56 0.20377 57
0. 00096 58 0.01711 59 0.00149 60 0.00082 61 0.01926 62 0.00307 63 0.00101

64 0. 0030 2011/025938 PCT/US2010/046952
Table 6
St MS 1o/ "HNMR &
cture m/z
Name (400 MHz, DMSO-dy)
6-Methyl-4-(1-methyl-
o ) 12.00 (s, 1H), 9.64 (s, 1H),
F o azetidin-3-ylamino)-
NG ) ] ) 9.31 (s, 1H), 8.85 (dd, 1H),
NN HN NS quinazoline-8-carboxylic
£ HO } 8.60 (dd, 1H), 8.07 (m, 1H),
72 HN 0 acid [2,6-difluoro-3- 505.1
7.56 —7.31 (m, 2H), 3.22 -
(propane-1-
N 3.0t (m, 2H), 1.89 — 1.69 (m,
f sulfonylamino)-phenyl]-
] 2H), 1.07 — 0.89 (m, 3H).
amide
13.23 (s, 1H), 9.88 (s, 1H),
4-Cyclopropylamino-6- 8.66 (s, 1H), 8.60 (d, 1H),
F o, o methyl-quinazoline-8- 8.48 (s, 1H), 8.36 (s, 1H),
73 N|/§N HN N/S(\o carboxylic acid [2,6- 4761 7.35 (m, 1H), 7.18 (m, 1H),
F .
*2 0 difluoro-3-(propane-1- 3.12 (m, 1H), 3.08 —2.97 (m,
sulfonylamino)-phenyl]- 2H), 1.84 — 1.64 (m, 2H),
amide 0.98 (t, 3H), 0.90 — 0.79 (m,
2H), 0.77 - 0.62 (m, 2H)
13.24 (s, 1H), 9.75 (s, 1H),
6-Methyl-4-(tetrahydro- 8.61 (s, 1H), 8.42 (m, 3H),
F 0 Ny pyran-4-ylamino)- 7.48 —7.23 (m, 1H), 7.20 (m,
-S . . .

74 NIQN HN N quinazoline-8-carboxylic 1H), 4.48 (m, 1H), 4.12 -
HN of : acid [2,6-difluoro-3- 520.2 3.77 (m, 2H), 3.46 (t, 2H),
ﬁj (propane-1- 3.19-291 (m, 2H), 2.56 (s,

© sulfonylamino)-phenyl]- 3H), 2.10 — 1.81 (m, 2H),
amide 1.79 — 1.55 (m, 4H), 0.98 (1,
3H)
13.22 (s, 1H), 9.78 (s, 1H),
. 8.70 (m, 1H), 8.58 (s, 1H),
4-Cyclobutylamino-6-
F ) . 8.47 (m, 2H), 7.34 (m, 1H),
0 methyl-quinazoline-8-
~ b o 7.18 (m, 1H), 4.77 (dd, J =
NI N HN NS carboxylic acid [2,6-

75 F . 490.1 15.7, 8.1 Hz, 1H), 3.13 - 2.95

HN 0 difluoro-3-(propane-1-
] (m, 2H), 2.56 (s, 3H), 2.36
sulfonylamino)-phenylj-
) (dd, J=17.7, 9.1 Hz, 2H),
amide
2.27-2.10 (m, 2H), 1.85 —
1.68 (m, 4H), 0.97 (t, 3H)
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65 0.00114 66 0.00075 67 0.00042 68 0.01454 69 0.01948 70 0.00140 71 >1.0

WO 2011/ 025938PCT/ US2010/ 046952 72 -

73 0.87940 74 >1.0 75 >1.0 76 >1.0 77

0. 00045 WO 2011/025938 PCT/US2010/046952
S MS "HNMR &
tructure m/z
Name (400 MHz, DMSO-dy)
13.20 (s, 1H), 9.89 (s, 1H),
4-(4,4-Difluoro-
E 8.62 (s, 1H), 8.47 (m, 2H),
o} cyclohexylamino)-6-
P o™~ ] ] 8.40 — 8.19 (m, 1H), 7.34 (m,
N° =N HN N methyl-quinazoline-8-
F 1H), 7.17 (m, 1H), 4.46 (bs,
76 HN 0 carboxylic acid [2,6- 554.3
1H), 3.01 (m, 2H), 2.55 (s,
difluoro-3-(propane-1-
3H), 2.12 (m, 2H), 2.03 (m,
FOF sulfonylamino)-phenyl]-
4H), 1.73 (m, 4H), 0.97 (4,
amide
3H)
Example 77
F
()\\ P Yd
N"SN  HN N*S\\O
| Cl H
HoN o}

10

15

20

4-Amino-6-methyl-quinazoline-8-carboxylic acid [2-chloro-6-fluoro-3-(propane-1-

sulfonylamino)-phenvl]-amide

Step A: To a stirred solution of N-(3-Amino-2-chloro-4-fluorophenyl)-N-(4-

methoxybenzyl)propane- 1-sulfonamide (500 mg, 1.29 mmol) in toluene (5 mL, 50 mmol) was
slowly added 2M trimethylaluminum in hexane (678 uL, 1 mmol). The reaction mixture was
stirred at room temperature for 1 hour and methyl 4-chloro-6-methylquinazoline-8-carboxylate
(306 mg, 1.29 mmol) was added. The resulting mixture was stirred at 80 °C for 2 days, cooled
to room temperature and quenched with an aqueous solution of potassium sodium tartrate (IN,
50 mL). This mixture was stirred at room temperature for 1 hour and poured into EtOAc. The
organic layer was washed with brine, dried over MgSQ,, filtered and evaporated under reduced
pressure. The crude product was purified using flash column chromatography (0-50% ethyl
acetate: heptane) to give 4-chloro-N-(2-chloro-6-fluoro-3-(N-(4-
methoxybenzyl)propylsulfonamido)phenyl)-6-methylquinazoline-8-carboxamide (236  mg,
31%). '"H NMR (500 MHz, DMSO0-d6) § 12.00 (s, 1H), 9.24 (s, 1H), 8.69 (s, 1H), 8.38 (s, 1H),
7.31 (p, 2H), 7.17 (d, J = 8.6 Hz, 2H), 6.84 (d, J = 8.6 Hz, 2H), 4.86 (d, J = 13.7 Hz, 1H), 4.61
(d, J=14.7 Hz, 1H), 3.71 (s, 3H), 3.39 — 3.15 (m, 2H), 2.66 (s, 3H), 1.81 (m, 2H), 1.02 (t, 3H).
LC/MS: m/z 591.1 (100%) [M+1].

Step B: Using a similar procedure as described for Example 70, step C, substituting 4-
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78 0.00049 79 0.05884 Table 8 shows the activity of certain
conpounds of the invention tested in the above cellular ERK 1/2
phosphor weatzoom2asgsay (Exanple Al). Table 8 Exanpl e P- ERKTNsRomeB44952 Cso

(PM 1 QuOidse 12200 0890Mret3 QA0 et dbef AR opy 1 A RARR foSp bn B 6 ethy - 00720

qulnazohne 8 carboxam1de for  4-chloro-N-(2,6-difluoro-3-(propylsulfonamido)phenyl)-6-

methylquinazoline-8-carboxamide,  gave  4-amino-N-(2-chloro-6-fluoro-3-(N-(4-methoxy-

benzyl)propylsulfonamido)phenyl)-6-methylquinazoline-8-carboxamide as an off-white solid.
5 LC/MS: m/z572.2 [M+1].

Step C: To 4-amino-N-(2-chloro-6-fluoro-3-(N-(4-methoxybenzyl)propylsulfonamido)-
phenyl)-6-methylquinazoline-8-carboxamide (75 mg, 0.13 mmol) dissolved in methylene
chloride (4 mL, 60 mmol) was added trifluoroacetic acid (2 mL, 25 mmol). The reaction mixture
was stirred at room temperature for 18 hours and the volatile solvent was concentrated. The

10 resulting oil was redissolved in ethyl acetate and washed with water. The organic layer was
dried over magnesium sulfate, filtered, and evaporated in vacuo. Trituration with ether afforded
4-amino-6-methyl-quinazoline-8-carboxylic acid [2-chloro-6-fluoro-3-(propane-1-
sulfonylamino)-phenyl]-amide (50 mg, 80%). 'H NMR (500 MHz, DMSO-dg) & 9.55 (s, 1H),
8.51-8.35 (m, 2H), 8.16 b(s, 2H), 7.54 — 7.27 (m, 2H), 3.18 — 3.07 (m, 2H), 2.53 (s, 3H), 1.85 —

15 1.72 (m, 2H), 0.99 (t, 3H). LC/MS: m/z 452.1 [M+1].

Example 78
F
NN HN N
| Cl H
H,N o)

4-Amino-6-fluoro-quinazoline-8-carboxvylic acid [2-chloro-6-fluoro-3-(propane-1-

20 sulfonylamino)-phenyl]-amide

Step A: Using a similar procedure as described for Example 70, step A, substituting 6-
fluoro-4-hydroxyquinazoline-8-carboxylic acid for 4-hydroxy-6-methylquinazoline-8-carboxylic
acid, provided 4-chloro-6-fluoroquinazoline-8-carbonyl chloride which was used in subsequent
reaction without further purification.

25 Step B: Using a similar procedure as described in Example 70, step B, substituting 4-
chloro-6-fluoroquinazoline-8-carbonyl chloride for 4-chloro-6-methylquinazoline-8-carbonyl
chloride, afforded 4-chloro-N-(2-chloro-6-fluoro-3-(propylsulfonamido)phenyl)-6-
fluoroquinazoline-8-carboxamide as an off-white solid which was used in the next step without

further purification. LC/MS: m/z 475.1 [M+1].
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10 0.00673 11 0.04502 12 0.00854 13 0.01487 14 0.38130 15 0. 00608 16
0.01517 17 0.00870 18 0.01818 19 0.02590 20 0.03237 21 1.31620 22 1.10600
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Step C: Using a similar procedure as described in Example 70, step C, substituting 4-
chloro-N-(2-chloro-6-fluoro-3-(propylsulfonamido)phenyl)-6-fluoroquinazoline-8-carboxamide
for 4-chloro-N-(2,6-difluoro-3-(propylsulfonamido)phenyl)-6-methyl-quinazoline-8-
carboxamide afforded 4-amino-6-fluoro-quinazoline-8-carboxylic acid [2-chloro-6-fluoro-3-

5  (propane-1-sulfonylamino)-phenyl]-amide (80 mg, 60%) as a white solid. 'H NMR (500 MHz,
DMSO-dg) 6 13.42 (s, 1H), 9.57 (s, 1H), 8.58 (s, 1H), 8.40 (s, 2H), 8.31 (s, 2H), 7.46 (m, 1H),
7.38 (m, 1H), 3.19 — 3.06 (m, 2H), 1.78 (m, 2H), 0.99 (t, 3H). LC/MS: m/z 456.0 [M+1].

Example 79

0

NSN o o
] P \\s//
H ”/ ~ N\
F
10

6-Methyl-quinazoline-8-carboxylic acid [2.6-difluoro-3-(propane-1-sulfonylamino)-phenyl]-

amide

Using a similar procedure as described in Example 54, substituting 4-amino-6-methyl-
quinazoline-8-carboxylic acid [2,6-difluoro-3-(propane-1-sulfonylamino)-phenyl]-amide for
15 quinazoline-8-carboxylic acid [2,6-difluoro-3-(propane-1-sulfonylamino)-phenyl]-amide gave
the title compound as a white solid. 'H NMR (500 MHz, DMSO-dg) 6 12.15 (s, 1H), 9.75 (s,
2H), 9.45 (s, 1H), 8.67 (d, /= 1.8 Hz, 1H), 8.26 (s, 1H), 7.50 — 7.32 (m, 1H), 7.26 (t, J= 9.0 Hz,
1H), 3.16 — 3.01 (m, 2H), 2.64 (s, 3H), 1.86 — 1.69 (m, 2H), 0.99 (t, J = 7.4 Hz, 3H). LC/MS:

m/z 421.0 [M+1].

20 Table 7 shows the activity of certain compounds of the invention tested in the above B-
RAF V600E inhibition assay (Example A).
Table 7
Example BRAF V600E ICso (uM)
1 0.00177
2 0.00125
3 0.00053
4 0.19100
5 0.00477
6 0.05040
7 0.00007
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23 0.00389 24 0.00405 25 0.00221 26 0.01079 27 0.00407 28 0.01444 29
0.02531 30 0.00710 31 0.04199 32 0.01770 33 0.01252 34 0.01564 35 0.00748

36 0. 025220 2011/025938 PCT/US2010/046952
8 0.01083
9 0.00039
10 0.00055
1 0.00413
12 0.00155
13 0.00380
12 0.02790
5 0.00050
16 0.00260
17 0.00058
18 0.00153
19 0.00497
20 0.00224
21 0.01851
2 0.06489
23 0.00028
24 0.00014
25 0.00009
26 0.00031
27 0.00008
28 0.00011
29 0.00008
30 0.00008
31 0.00040
32 0.00038
33 0.00017
34 0.01270
35 0.00016
36 0.01477
37 0.02148
38 0.00701
39 0.00750
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37 0.03973 38 0.02804 39 0.03269 40 0.15809 41 -

46 -

47 1.16770 48 -
WO 2011/025938

49 -

42 -
50 -

40 0.00220
41 >1.0

42 >1.0

43 0.29273
44 >1.0

45 0.54536
46 >1.0

47 0.10471
48 >1.0

49 0.73700
50 >1.0

51 0.14288
52 0.28975
53 0.97628
54 0.11880
55 0.03221
56 0.20377
57 0.00096
58 0.01711
59 0.00149
60 0.00082
61 0.01926
62 0.00307
63 0.00101
64 0.00311
65 0.00114
66 0.00075
67 0.00042
68 0.01454
69 0.01948
70 0.00140
71 >1.0
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WD 2011/ 025938PCT/ US2010/ 046952 51 2.30810 52 5.29450 53 - 54 0.52650 55
0.09282 56 0.63790 57 0.08758 58 0.30095 59 0.08370 60 0.05340 61 0.11629

62 0. 044000681102803360 PCT/US2010/046952

72 -

73 0.87940

74 >1.0

75 >1.0

76 >1.0

77 0.00045

78 0.00049

79 0.05884

Table 8 shows the activity of certain compounds of the invention tested in the above

cellular ERK 1/2 phosphorylation assay (Example Al).

Table 8
Example P-ERK Malme3-M
I1Cs (uM)
1 0.00867
2 0.00960
3 0.00723
4 0.43270
5 0.04074
6 1.72420
7 0.00720
8 0.03264
9 0.01204
10 0.00673
11 0.04502
12 0.00854
13 0.01487
14 0.38130
15 0.00608
16 0.01517
17 0.00870
18 0.01818
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64 0.00970 65 0.00940 66 0.00304 67 0.00280 68 0.12380 69 0.30650 70
0.00859 71 - 72 - 73 - 74 - 75 - 76 - 77 0.00783

WO 2011/025938 PCT/US2010/046952
19 0.02590
20 0.03237
21 1.31620
22 1.10600
23 0.00389
24 0.00405
25 0.00221
26 0.01079
27 0.00407
28 0.01444
29 0.02531
30 0.00710
31 0.04199
32 0.01770
33 0.01252
34 0.01564
35 0.00748
36 0.02522
37 0.03973
38 0.02804
39 0.03269
40 0.15809
41 -

2 -
43 2.90980
44 -
45 -
46 -
47 1.16770
48 -
49 -
50 -
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66 0.00304

67 0.00280

68 0.12380

69 0.30650

70 0.00859

71 -

72 -

73 -

74 -

75 -

76 -

77 0.00783

78 0.01567

79 0.25360

While the invention has been described in conjunction with the enumerated

embodiments, it will be understood that they are not intended to limit the invention to those
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R5 is hydrogen, Cl-C6 al kyl or NR8RO; R6 and R7 are each

i ndependently hydrogen or C, -C6 al kyl optionally substituted by hal ogen; or
R6 and RAWwanreitmespendent|y taken together with the atomrcrwsaioomsshey are
attach e [ I i I ti
oo 0 i FRRe R DGHED 9F YLk BRLL PR AR

al kyl ) kil efiivalef§t€owhidh may be included within the scope of the present invention adideflney byOR1,
(C1-C3 al I)SR]iwéCI-CGaIkI C2-C6_ al kenyl, C2-C6 al kynyl, (Co-C3

al kyl ) & the foreging descaplign )Sp}?@ﬁgﬁred (aé:&h@@ata‘{mgoéthwm of

het er OQH&III1¥£ R (Co-C3 al ky05- 6-menbered heteroaryl, wherein said al kyl,

al kenyl ynyl, cycloal kyl, heterocyclyl, heteroaryl and phenyl are
optbonal |y :Slpbaﬁc referededip rimaieagéhs Rmmmoﬁﬁiﬂ&terfslel\?osoﬁlﬂm @38 alddyMarcRl

and RH r & inden tly en_or. Cl-C6 a tional ly substituted by
hal ogerlD. 2 a?@ﬁ?%ggé’éé‘&%ges%é%&/?éwg@gbwbar% h fgreotaieihetl ateliience
t oget hef iMridatitdpe R taAPubgdsudi ch they are attached to forma 3-6 menbered

heterocyclyl optionall'y 'substituted by hal ogen, oxo or Cl-C3 alkyl; -12 K
i s hydr ogen Thewads é&tdngprlso;" "eaipgsng,” "include "F?i]&lmcﬁnggydnabgmnlud@t"-ﬁﬁerauﬂqﬂI :

aI ky nyIln gl??‘ g%éﬁ%ﬂgﬁl |a9‘5 é%%foﬂﬁ i @3“1%&{’*{%%% @asiﬁgﬂfyoéérpm%lflé%gygﬁaggﬁ or

hali 9gefeatifé§ ihtsgdty HoaFRAcAE, dehteps b%lt kel deRiok gfa:@iuhy tmédnwbleahd%m dagen;
-16 K and RL7 are |ndependently hydr ogen or optionally

subst i uMwic echighbsnintegersRa@NRANgNiL; IFps, alrgfotllaﬂdénrepﬁget her with the atom
to which they attached to forma 3-6 nenbered heterocyclyl optionally
substituted by hal ogen, oxo or C-C3 alkyl; and -18 Kis hydrogen or Cl-C3
al kyl. 2. The conpound of claim1l, wherein: X is N or CR1Z;
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Yis Nor CR13; Zis N or CR14, wherein no nore than two of X, Y and Z can

be N at the sane tine; Rl and R2 are independently selected from
hydr ogen,wbabogesm3sCN, C,-C3 al kyl and Cl- C3 al koxy; RBCrasshydoosysn,

hal oge : d kyl ; R4 is C3-05 cycloalkyl, C-C6 al kyl, C2-C6

al kenylr\yﬂ%i?%%g% C%S/'nyl, phenyl, a 5-6 nenbered heteroaryl or NR6R7, wherein

the cycl oal kyl, al kyl, al kenyl, alkynyl, phenyl and heteroaryl are
optionally substituted with OR15,_ hal ogen, phenyl, C3-C4 cycloal kyl, or
Cl-c4 aIkyI]0p$F@W®PWVh§Eﬁ§@ﬁFH@E@F¥H@ - hal ogen; R5 is hydrogen or NR8R9;
R6 and R7 are each independently hydrogen or ©k-C6 al kyl optionally
substituted by hal ogen; or R6 and R7 arq independently taken together
with the atomto which they amﬁﬁhtﬁachep R's a 3-6 nenbered

het erocycl y1 optional |y substijtutgg byjhal od oxQgP Cl-C3 alkyl; R8 is
hydr ogen; RO i s hydrogenx. | k RHaRi $Co; C3 al kyl) OR1,
(C-C3 alkyOS RL, CI-C6 al Kyl, @-csf[al kely!, JC2-d al Rynyl, (Co-C3

al kyl ) C3-C6 cycl oal kyl, (Co-C3 agyl xphenyl, QE&o-C3 al kyl) 3-6-nenbered

het erocyclyl or (Co-C3 al kyl)5-6-nénbered heteroaryl, wherein said al kyl,
WO 2011/ 025938PCT/ US2010/ 046952 al kenyl , fl kynyl , cycl oal kyl, heterocyclyl,
het eroaryl and phenyl are optionally substituted by hal ogen, oxo, ORL6,
NR16R17 or Gier&edsomhdsy,! taulm&@8d pRldrdefhid i peepardrioilly RYGiaIensads Hbrdof

al kyl optionally substituted by hal ogen; or RT and Ri| are taken

t oget hévhefginh the atomto which they attached to forma 3-6 nenbered
het er ocycl yl %gglioogﬁlhiy substituted by hal ogen, oxo or Cl1-C3 alkyl; R12 is
hydr ogen, CI- at yl >or hal ogen; R13 is hydrogen, Cl-C3 al kyl or hal ogen;
-14 K is hydr pgesr CR1XC3 al kyl or hal ogen; R15 is hydrogen or Cl-C3 al kyl
optionally substituted by hal ogen; and R16 and R1l7 are _independently

hydr ogen or ZasNogr %RE‘ywh@rsm rhaprathantya 9 Xt ¥ andy agnibe dbs;thesame time; R16 and

R17 t ak - W i h -6
renber od hetorSagel it P ;LA iR il Rl B AR OIRE T &
al kyl . alkyl, C;-G; alReydnPe@nakeiyl any C@8 atlfox¢] ai ns 1-2, wherein X is CR12 and

Z is CR14. %S.Ahg(?rrpoqu of a(r}%(( gne of Clainms 1-3, wherein Xis CHand Zis
CH. 5. A conpdtifyiragensfglogeneordii-G ki 1-2, wherein X, Y and Z are CH. 6. A

conpound of pany coRE c9ElofHkH, 8- afeyl VEEEEhRerS1! €,-ERMikynd, bifentTRs% Mathvlreds N

heterocyclyl, a 5-6 membered heteroaryl or NR°R’, wherein the cycloalkyl, alkyl, alkenyl,

alkynyl, phenyl, heterocyclyl and heteroaryl are optionally substituted with OR", halogen,
phenyl, C3-C4 cycloalkyl or C;-C4 alkyl optionally substituted with halogen;

R’ is hydrogen, C;-Cs alkyl or NR®R’;

R® and R7 are each independently hydrogen or C;-Cs alkyl optionally substituted by
halogen; or

R® and R are independently taken together with the atom to which they are attached to
form a 3-6 membered heterocyclyl optionally substituted by halogen, oxo or C,-Cs alkyl;

R? is hydrogen;

R’ is hydrogen, (Co-C; alky)NR'R!, (C,-C3 alkyl)OR!®, (C;-C; alky)SR!®, C,-Cs
alkyl, C,-Cs alkenyl, C,-Cs alkynyl, (Co-C; alkyl)C3-Cs cycloalkyl, (Co-Cs alkyl)phenyl, (Co-Cs
alkyl)3-6-membered heterocyclyl or (Co-Cs alkyl)5-6-membered heteroaryl, wherein said alkyl,
alkenyl, alkynyl, cycloalkyl, heterocyclyl, heteroaryl and phenyl are optionally substituted by
halogen, oxo, OR'®, NR'*R"7 or C;-C; alkyl;

R'® and R are independently hydrogen or C;-Cg alkyl optionally substituted by halogen;
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7. A conmpound of any one of Clains 1-4 and 6, wherein X and Z are CH and Y
is N 8. A conpound of any one of Clains 1-7, wherein RlL, R2 and R3
are i ndepeodentd2yvsgsel ect ed from hydrogen, hal ogen or CLlPC3/usbéaplogeord i s
C3-C4 cycl oal kyl or C1-C6 al kyl optionally substituted with OH hal ogen or
C3-C4 cycloalkyl; and R5 is hydrogen or NHRO. 9. A conpound of any
one of O ai i&'"%n8 R'Warr fken RiethBR wathdthR3tont €0 whitbpaed art dtlackal Rcfoes £ @M
hydr ogen, hal é)ﬁen or C-C3 alk A conpound of any one of d ains

. yl. . 10.
1-8, wHBsmbsreq Reterogyslyl pptiopally subgtitufed by halpgen; axogs | (ade ekl om wher ei n

the wavy |ings JRRESSENE, ENgRPl attachnment of the residue in Fornula
I 11. Alclglrerip&(;%nﬁ 6F3ar11(§ %{r}gal(gentl ains 1-9, wherein R and R2 are F

and R3 is hlelr3 agduydrogen, C,-C2 .alldl,cOpfg wticengf, G alkgnglf orChabgen, vireimtseidei n
R, R2 an are F. 13. conpound .of apy one of Clains 1-9, wherein
R is I@?lﬁ'ﬂda%‘yg %ncélkérﬁ/d aF?BOHt’QnQ%?’ ététt‘f?e%by OR 14. A conpound of any one of
Cainms 1-9, pihesgdrodd "Ccfcgau@pgrlﬁgovggﬁ; F and R3 is hydrogen. 15. A

conmpound of y one of ainms”1-9 erein R is Fand R2 is nethyl and R3
i s hydr ogen.R" 1s hydroggn oACe-€iypbiyh dptadnalip pulssticuted byChalpge; 1- 9, wherein Rl is

SR S N TR At e

conpoungg of any one of Clains 1-9, wherein Rl is C and R2 and R3 are
hydr ogen. 6 19..A conpound of any one of Clains 1-9, wherein R2 is F
and Rl and B8 and Rydredasen together pith the sterpdanhich theyy atashedito dhmm ras3-6- 9,

wher ei F a LS. hydrogen. .~A;cqonpound of any one

e L T e s R P

conpound of Rifis lydevgeh oECaICTBIKA.7 and 9-21, wherein R4 is cycl opropyl,

ethyl, propyl, butyl, isobutyl, -CH2Cl, -CH2CF3, -CH2CH2CH2F, - CH2CH2CF3,

phenyl met hyi2: W&OHWOB’B@PME‘WL,WW@HM , 2-fluorophenyl, 3-fluorophenyl,

4-f1 uor ophenyl, N3 er®.f | uorophenyl, 4-chloro-3-trifluoronethyl phenyl,

l1-methyl -1Him dazo?{- 4-yl, furan-2-yl, pyridin-2-yl, pyridin-

t hi ophen- 2- W is NIeoARE3, - NHCH2CH2CH3 - N( CHB3) CH2CH3, - N(CH3) 2, or
rrolidinyl,. 3. . A conpound of any_gne of Cains 1-7 and 9-22,

% erein R4yizslsé\§,81f gBr&okyyprefn r%p more than two gf X, Y and Z can be N at the same t?me;

R' and R? are independently selected from hydrogen, halogen, CN, C;-C; alkyl and C;-
C; alkoxy;

R%is hydrogen, halogen or C;-Cs alkyl;

R' is C3-Cs cycloalkyl, C-C¢ alkyl, C,-C¢ alkenyl, C,-C4 alkynyl, phenyl, a 5-6
membered heteroaryl or NR°R’, wherein the cycloalkyl, alkyl, alkenyl, alkynyl, phenyl and
heteroaryl are optionally substituted with OR'’, halogen, phenyl, C3-C4 cycloalkyl, or C;-Cs
alkyl optionally substituted with halogen;

R’ is hydrogen or NR®R?;

R® and R’ are each independently hydrogen or C;-Cg alkyl optionally substituted by
halogen; or

R® and R’ are independently taken together with the atom to which they are attached to
form a 3-6 membered heterocyclyl optionally substituted by halogen, oxo or C;-Cs alkyl;

R®is hydrogen;

R’ is hydrogen, (Co-C; alkyh)NR'R!!, (Co-C; alkyl)OR'®, (C;-C; alky)SR!®, C;-Cs
alkyl, C,-Cs alkenyl, C,-Cs alkynyl, (Co-C; alkyl)C3-Cs cycloalkyl, (Co-C3 alkyl)phenyl, (Co-C3
alkyl)3-6-membered heterocyclyl or (Co-Cs alkyl)5-6-membered heteroaryl, wherein said alkyl,
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WD 2011/ 025938PCT/ US2010/ 046952 propyl, butyl, isobutyl, -CH2CL, -CH2CF3,

- CH2CH2CH2F, - CH2CH2CF3, cycl opropyl et hyl, - NHCH2CH2CH3, - N(CH3) CH2CH3,

- N( CH3) 2, wonronymsesBi di nyl . 24. A conpound of any eo®/uskoiCloaioss 1-23,
wherein, R4 i s..ethyl r | or - CH2CH2F. 25. A.conpound. of .any

one. or Ayl atghts e oRUREY hefipeyelSsiiias and phow! 5% ofligBlRGt kg Bhe
of d alhﬁﬁ)%én R0, ORET RIRACERG o} 6, -y dikggen. 27. A conpound of any one of
Clains 1

X\/nerehn R5 is NHR9; and R9 is hydrogen, Cl-C3 al ké optionally
subst i t ut ed RoyanghR o gemindagndentlyyhsidoedeiayir Cofiis abksd ioptjoralllysubstifeted by paleaensgen
or 3-6 rrenbered heterocyclyl optionally substituted by Cl-C3 al kyl.

28. A corrpound of any one of Clains 1-27, wherein R5 is NHR9; and RO is

hydrogen, 2%'f uad @t hyd takey Qb@é@h&With tBy @tdhbwé Whicle Yiedyogeshyd to Gyred ahesyl

4,4- difluorocycl ohexyl, N-nethylazetidinyl, norpholinyl, tetrahydropyranyl
or pi p&ranghersd heterocydyl?@tlowl ﬁmﬁf@dbi’ha elbr‘?éo@t" CoGiallyla- 24, 27 and 28,
wherein RS ipg2 N 30. A pharmaceuti cal

conposi ti on ?gamgﬂct F@%Mﬁ oun i%%gﬁlany one of Clainms 1- 29, and a

phar naceut i d:d? isyhydmeent @bl ealkglraribalogeni; exci pi ent . 31. A nethod of

preventing qr,treating a disease or disorder nodul ated by b-Raf, conprising
admi ni steri %g tSélyar%ﬁm%rcs tikHegadalpeeuch treat ment an effective amount of

a conpound &0 RN 6f AL dikRaly subsind by dTBIRO ! prevent ing or

treating cancer, rersin ster In need of such
treatment aml %mfde]&l[ |ava31ndapﬂndentb/f hyalregeno t(Ithéca‘ikﬁmpmmaélycshb{ﬁwmlrby halogén;
al one or in conbination with one or nore additional conpounds having

anti-c&hcer properti es. 33. The method of O aim 32, wherein the
cancer is apdanRRONE’ are taken%f}getﬁé}ewﬁﬁtda@%&ﬁ 1St oy MRR& b tf&@ﬂ ganeer
is a carcinona. 35. The nethod of any one of Cains 32 and 34,

wher ei memi:@r@hhmrnq@yl|09tlsnpﬂarmbslmted Iby(ha}ogcm@rm or C;-C; aligé. The net hod of

adtnocar ci nam, ™ omBR S B G el a8 X i CREMRER Carcer | s

breast, ovawmy, cef Udrﬂpouﬂﬂ%bﬁlﬂi Ene ECkinSs l-geﬂhé@iﬁrx RACH ainfl ik CHESOphagus,
larynx, glioblastoma, neuroblastoma, st omach, skin, keratoacanthona, | ung,

epi der moi d @ar ci ﬁo@ﬁinpm@d@éamepme o leimroha, Whesaing¥mY né élare Cling car ci nona

(NSCLO), s C u d ne; ma,
w0 20117 025838pcn SRR 0 Bt QRoRRRLPSHALERIR s CRTZZ iERK Tng PR
follicular garci mfmnpmmdldffaﬁye)ﬂé iof Cegime Ar-£ bidd 5pwhéapi X laad V7. arar(ml andr¥, is

sem noma, nel anonm, sarconm, bl adder carcinoma, liver carcinoma and biliary
passag@%, ki dney carci noma, nyeloid disorders, |ynphoid disorders, hairy

cell's, buccgl cay Ly, d%@ﬁz%ﬁegf’b%&lsll’}the}ém@%eRszf{hareﬁﬂ PRy TE! |

i ntestine, colon-rect | ar I'ntestine, rectum btrain and cent nervous
syst emselkicteld) kiom lgfdmgehehzﬁegﬂna)r C;-Cs alk{@A8R* & @pbpowhehliad ocCaiGmﬂkyl opaonallgne

of C ai selntherapy As claimed in
any onéu lt‘ttf‘g?"’htg Oﬁt}@ ogen PpF s &yeinalkple apd gafsr}'ﬁ’ﬁfog&fl O erproliferative
di sease. 9. A0 cddisouli (ﬁaﬁ?@HQHP@lﬁﬁlS qLy VQﬁ?elﬁ’le GR2LMPRY adeQndcdehdbntihe
manuf act ure of a medicament for the treatmént of a hyperproliferative

di sease¢lected fromdtiydragee, flogencothelpadkds cl ai med |n any one of Cains 1 to
29, in the nuf gct ur e of nmedi ¢ Raf inhibitor in the
treatment of "a p ?Wo%ﬂﬁg%?%gg@ﬂw{gh‘gﬁgﬁv%ﬁe re51due42' A
pharmaceutical conposition conprising; a conpound as clainmed in any one of
Claims 1 to 29 for use in the treatngnt of a hyperproliferative disease.
43. A pharnaceutical conpositiofR\compeising a conpound as clained in any
one of Clains 1 to 29 for use int ea@t;rg?]t of cancer. 44. A

conmpound of claim 1, wherein: ’1,1”7 N
N R
H

of Formula I is selected from:
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Xis Nor CR12; Yis Nor CR13; Zis N or CR14, wherein no nore than two of

X, Y and Z can be N at the sane tineg; R1 and R2 are independently

sel ect ed Woamimpsessgen, hal ogen, CN, C-C3 al kyl, Cl1- C3pairkusayio/046352 C3

aIkynyI and Ci1-C3 alkoxy; R3 i s hydrogen, hal ogen or Cl-CBHaIkyI; R4
slkyl, C2-C6 al kegnyl, C2-C6 al kynyl, phenyl, a
NR6R7, wher i 3 , , al kenyl,

ae @pti onf h ,

Q@ r ClapX bgﬁifuted
rNNR8R§; R*

i ndependent fy hydrogen or Cgr C6 al kyl optiogally substituted by hal ogen; or
R6 and R7 are independently taken together with the atomto which they are
attached toHforma 3-6 nenb- ed heterocyclyH optionally sul tituted by

hal ogerng _oxglor Cl-C3 g, :

hydr ogen; hyd (0pC3 al YR1 3L (Co | kyol) 8R1
(C1-C3 3 1001 Oh, ¢ cz\g’/%e cz-\\ alk (cbsf/.és
al kyl ) C356¢ycC néFthF§%$D KyTRph T \Rﬂléﬂ N6~ mawrberrt

: (G
het erocycl yl! or Co-C3 al ky S-Gﬂnenbered he erdhryl wherdin s&id al kyl,
al kenyl , aIQ@nyI cycloalkyl het erocycl yl , eteroaryl and phenyl are
optionally substltuted by haiogen 0Xo0, CRl@, NR16R17 or Ci-C3 alkyl; Rl
and Rl%:are |ndependent&y hydr ogen or q;-CB aIkyI optlﬁnally substituted by

hal ogen;™~p1 Q%Iano PE1gr e faken togét her t %plch t hey
are attac o) F%v a 3- berwd™ heterp ylggg\ional ubsti/fut ed by
hal ogen 0 eECa al¥ 12,5~ iy dBgoRa -

R13 is h drugenﬂ c - y halog@%,
wher ei n sai @ al kyl, aIkenyIFand al kynyl areCoptionally sub&ituted by ORIS;
R14 is hydrggen, CI-C3 al ky|l; or hal ogen; R1j is hydrogen or, Cl-C3 al kyl
optional Iy substituted by hal ogen; R16 and
or Cl -5 3Lk £ tituted by gen; 6 and R17 are

t aken togeg j#h the y 3-§ Aembered
heteroc}a W _Bn uLéﬁﬁgy h% 3 ¢W$§Rgnd R 8
i s hydrogen]or H
H
H cl
H H H cl
O\\S//o O\\S//O O\\S//O O\\S//O
}z N~ R4 }% N~ R }2 N~ \R4}K N~ R
H H H H
F Cl o]
H H ' H
QL Q%é) (%gp QP
:’1.,7_‘ < ONga :’11% N Re 115’77 N Re }"1, <ONpga
H H H H
F Cl
H H H
F F of
0. O
A4 Y RV \/
}% N7 R }% ~OURS }E N/S\R4t}% N" TR*
H . H H H
CN CN CN CN
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H
H

*

CN

F F Cli
Cl F Cl

0]
\\S/P V4 AL Vs
N R4 }LL‘L, N/S\R4 :L'l"’, S
H

\R4 :71'11’ N /S\R4

H
F cl F

wherein the wavy lines represent the point of attachment of the residue in Formula I.

11.
hydrogen.
12.
13.
hydrogen.
14.
hydrogen.
15.
is hydrogen.
16.
is hydrogen.
17.
hydrogen.
18.
hydrogen.
19.
hydrogen.
20.
hydrogen.
21.
hydrogen.
22.

A compound of any one of Claims 1-9, wherein R' and R* are F and R? is

A compound of any one of Claims 1-9, wherein R', R? and R? are F.

A compound of any one of Claims 1-9, wherein R' is F and R?is Cl and R® is
A compound of any one of Claims 1-9, wherein R' is Cl and R? is F and R? is
A compound of any one of Claims 1-9, wherein R! is F and R? is methyl and R}
A compound of any one of Claims 1-9, wherein R' is methyl and R? is F and R®
A compound of any one of Claims 1-9, wherein R' is F and R* and R® are
A compound of any one of Claims 1-9, wherein R' is CI and R* and R? are
A compound of any one of Claims 1-9, wherein R* is F and R' and R’ are
A compound of any one of Claims 1-9, wherein R* and R* are F and R' is
A compound of any one of Claims 1-9, wherein R* is CN and R' and R® are

A compound of any one of Claims 1-7 and 9-21, wherein R* is cyclopropyl,

ethyl, propyl, butyl, isobutyl, ~-CH,Cl, -CH,CF3, -CH,CH,CH,F, —CH,CH,CF3, phenylmethy]l,

cyclopropylmethyl, phenyl, 2-fluorophenyl, 3-fluorophenyl, 4-fluorophenyl, 2,5-difluorophenyl,

4-chloro-3-trifluoromethylphenyl, 1-methyl-1H-imidazol-4-yl, furan-2-yl, pyridin-2-yl, pyridin-

3-yl,

thiophen-2-yl, —-NHCH,CHs;, -NHCH,CH,CHj3

-N(CH3)CH,CHj3, —N(CH3),, or pyrrolidinyl.

23.

A compound of any one of Claims 1-7 and 9-22, wherein R* is cyclopropyl,
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propyl, butyl, isobutyl, -CH,Cl, —-CH,CF3, ~-CH,CH,CH,F, -CH,CH,CF3, cyclopropylmethyl, —
NHCH,CH,CHj3, -N(CHj3)CH,CHj3, —-N(CHj3),, or pyrrolidinyl.

24, A compound of any one of Claims 1-23, wherein R* is ethyl, propyl or —
CH,CH,CH,F.

25. A compound of any one of Claims 1-24, wherein R” is propyl.

26. A compound of any one of Claims 1-25, wherein R® is hydrogen.

27. A compouhd of any one of Claims 1-26, wherein R’ is NHR’; and R’ is
hydrogen, C;-Cs alkyl optionally substituted by halogen, C3-C¢ cycloalkyl optionally substituted
by halogen or 3-6 membered heterocyclyl optionally substituted by C;-C; alkyl.

28. A compound of any one of Claims 1-27, wherein R’ is NHR’; and R’ is
hydrogen, 2-fluoroethyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 4,4-
difluorocyclohexyl, N-methylazetidinyl, morpholinyl, tetrahydropyranyl or piperidinyl.

29. A compound of any one of Claims 1-24, 27 and 28, wherein R’ is NHR’; and R’
is hydrogen.

30. A pharmaceutical composition, comprising a compound of any one of Claims 1-
29, and a pharmaceutically acceptable carrier or excipient.

31. A method of preventing or treating a disease or disorder modulated by b-Raf,
comprising administering to a mammal in need of such treatment an effective amount of a
compound of any one of Claims 1-29.

32. A method of preventing or treating cancer, comprising administering to a
mammal in need of such treatment an effective amount of a compound of any one of Claims 1-

29, alone or in combination with one or more additional compounds having anti-cancer

properties.
33. The method of Claim 32, wherein the cancer is a sarcoma.
34. The method of Claim 32, wherein the cancer is a carcinoma.
35.  The method of any one of Claims 32 and 34, wherein the carcinoma is squamous

cell carcinoma.

36.  The method of any one of Claims 32 and 34, wherein the carcinoma is an
adenoma or adenocarcinoma.

37. The ‘method of Claim 32, wherein the cancer is breast, ovary, cervix, prostate,
testis, genitourinary tract, esophagus, larynx, glioblastoma, neuroblastoma, stomach, skin,
keratoacanthoma, lung, epidermoid carcinoma, large cell carcinoma, non-small cell lung

carcinoma (NSCLC), small cell carcinoma, lung adenocarcinoma, bone, colon, adenoma,
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pancreas, adenocarcinoma, thyroid, follicular carcinoma, undifferentiated carcinoma, papillary
carcinoma, seminoma, melanoma, sarcoma, bladder carcinoma, liver carcinoma and biliary
passages, kidney carcinoma, myeloid disorders, lymphoid disorders, hairy cells, buccal cavity
and pharynx (oral), lip, tongue, mouth, pharynx, small intestine, colon-rectum, large intestine,
rectum, brain and central nervous system, Hodgkin's or leukemia.

38. A compound as claimed in any one of Claims 1 to 29 for use in therapy.

39. A compound as claimed in any one of Claims 1 to 29 for use in the treatment of a
hyperproliferative disease.

40.  Use of a compound of any one of Claims 1 to 29 in the manufacture of a
medicament for the treatment of a hyperproliferative disease.

41.  Use of a compound as claimed in any one of Claims 1 to 29, in the manufacture
of a medicament, for use as a b-Raf inhibitor in the treatment of a patient undergoing cancer
therapy.

42. A pharmaceutical composition comprising a compound as claimed in any one of
Claims 1 to 29 for use in the treatment of a hyperproliferative disease.

43. A pharmaceutical composition comprising a compound as claimed in any one of
Claims 1 to 29 for use in the treatment of cancer.

44. A compound of claim 1, wherein:

X is N or CR";

Y isNor CR13;

ZisNor CR14, wherein no more than two of X, Y and Z can be N at the same time;

R! and R? are independently selected from hydrogen, halogen, CN, C;-C; alkyl, C;-C;
alkenyl, C;-Cs alkynyl and C,-C; alkoxy;

R? is hydrogen, halo gen or C,-C; alkyl,;

R* is Cs;-Cs cycloalkyl, C-C¢ alkyl, C,-Cs alkenyl, C,-C¢ alkynyl, phenyl, a 5-6
membered heteroaryl or NR°R’, wherein the cycloalkyl, alkyl, alkenyl, alkynyl, phenyl and
heteroaryl are optionally substituted with OR'*, halogen, phenyl, C3-C4 cycloalkyl or C;-Cy alkyl
optionally substituted with halogen;

R’ is hydrogen or NR*R’;

R® and R are each independently hydrogen or C;-C¢ alkyl optionally substituted by
halogen; or

R® and R’ are independently taken together with the atom to which they are attached to
form a 3-6 membered heterocyclyl optionally substituted by halogen, oxo or C;-Cs alkyl;
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R®is hydrogen;

R’ is hydrogen, (Co-C; alky)NR!®R", (Co-C3 alkyl)OR', (C,-C; alkyl)SR', C;-Cg
alkyl, C,-C¢ alkenyl, C,-Cg alkynyl, (Cy-Cs alkyl)Cs-Cg cycloalkyl, (Co-C5 alkyl)phenyl, (Co-C;
alkyl)3-6-membered heterocyclyl or (Co-C; alkyl)5-6-membered heteroaryl, wherein said alkyl,
alkenyl, alkynyl, cycloalkyl, heterocyclyl, heteroaryl and phenyl are optionally substituted by
halogen, oxo, ORlé, NRR! or C;-C; alkyi;

R'% and R are independently hydrogen or C;-C¢ alkyl optionally substituted by halogen;
or

R' and R" are taken together with the atom to which they are attached to form a 3-6
membered heterocyclyl optionally substituted by halogen, oxo or C;-Cj alkyl;

R7 s hydrogen, C;-Cs alkyl or halogen;

RB is hydrogen, C;-Cs alkyl, C;-C; alkenyl, C;-C3 alkynyl or halogen, wherein said
alkyl, alkenyl and alkynyl are optionally substituted by OR'®;

RMis hydrogen, C;-C; alkyl or halogen;

R" is hydrogen or C;-Cs alkyl optionally substituted by halogen;

R'® and R" are independently hydrogen or C,-Cg alkyl optionally substituted by halogen;
or

R'® and R" are taken together with the atom to which they attached to form a 3-6
membered heterocyclyl optionally substituted by halogen, oxo or C;-C; alkyl; and

R'%¥is hydrogen or C;-Cs alkyl.
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