- AZA- BENZOFURANYL COVPOUNDS AND -
METHODS OF USE [ 0001] [0002] This
application is an international
PAZABENZAFURAX ¥t ¢ @VIPOWRINSANDMETHOBS OF USE
priority to U S. provisional
[0001] appl i cation nunber 60 \ 839 161
filed August 21, 2006,
[0002] D F lamp%lic%lﬁréxf ané[kt)ﬁatlloaaé{)a]teatﬁppﬂ?j%evpnch claims priority to
" US. prov1su@@p@l?c}t10§gtg_nbfqéq)\@al@é@émesp 2122206 US provisional
application nAiK3660/811S 9 pil@\De& N2 208004 fr& @fokaliBplication number
60/917,623 M@?[ 1, B8 s PRBiokal %ﬁ&u%&ﬂm@m 741 filed June
18, 2007. 7 and US provi si onal
a Ilcatlon nunber 60/ 944, 741
[0003] EEEIHO@WY@’TI@@O?. [ 0003] FI ELD
[0004] mheTﬂvEtlénmla@énioﬂﬁM}oﬂﬁb@nds with anti-cancer and/or

anti- mﬂamm'atr)}y %ﬁ‘&lﬂy QJ& o Is;@&&t%llytt&zabenzoﬁlranyl compounds which

inhibit MEK%nase activi O "Ilflug gx% tla? ﬁsoo %Qes 0 metho\(lilsl otf using the compounds
t1-cancer

" for in vitro, lﬁﬁtfllandi nh\fn{o&wsarrtgfaha@f qfvwhagﬁﬂls or associated
pathological papding peci fically to

oo BRADENEAAMEA ML nGRIAGUNAS whi ch

I'¢irnase activity. The
00061 IpRsAYepidrpnderiers! breRag tramgmite ectrireltuiyorpyth signals, the
MAP (nﬁtog@factu&q:dmgﬁetn}‘]l@a@@ﬂzgm)jppdsfa}ﬂmempr@d as the crucial route
between men¥bkahd-¥dund IR afid thelhucledd) Ghe MAPKI p¥tBvay encompasses a cascade

of phosphorygahc%g&?é n§01v91r h.feg I?CQLJILEGQ nar19 I Raf, MEK (MAP kinase

I an ce or asso |afe

kinase) and %{W 1816156& eﬁcﬂve 6};]i}a]i>ofuild&a]%resu]ts in the activation and indirect
phosphorylatfo@) Of3E] HBACKIGREBIIND IRy FHIFIEK NWERFH t@Njerine residues
(5218 and SOONEH 1 And hE sl RSt forMERDINSRESE. aRlods in

Enzymology MW%B@}SU §3rlﬁ [fl’cs,tMtgdSME%)ﬁeﬁ %Bgilolr}ya &is only known

substrates, th &Xﬁmaéeﬁ gg? E%\g P ongi)réleﬁl) by MEK occurs on Y204
and T202 for Bﬁh@ Y{SWR}SB @a{ilﬁ%&hnﬁt&é Meihest gé@zymology 2001,
332, 417-431a PhispreryBedERKatimeriRs Hn€thdp@tnAle@as to the nucleus where it

accumulates @m&@@@a Qowﬁd998@§ 6@5‘:@5)1: iﬂ@le nucleus, ERK is involved

in several im;golth (%H\Ear functloens %ucl( 583 n(n Y%%Xed to nuclear transport, signal
npasses a ca

. transduction, W éée’gﬂro?wlfeoa%nie 6ﬁen@l‘y élﬁittrgmlio‘ﬁ%i a{ﬂ xﬁ%\IA processing
and translatidn kyxhe et al wle@iar@iﬂ, 2480, 6,[134?'5113%4) Radrall, tightment of cells

with growth facidés 1éabMRhKARABE ofIERK NAS £)hid RhitERbEliferation and,
in some cases( Wﬂ&lﬂﬁﬁ %vls et aACALd!/ %%CGGEE 1'3&5%”?3 ql9 139).

Ras results in e activation an
[0007] i Fhgie has bgen ﬁrﬁr@g§bﬁa@qe Wt@fqet@ frugtfonsRpdor overexpression
ki nase. Raf then phosphoryl ates
MIIKL and 2 on two serine
resi dues (8218 and 8222 for MEK1
and 8222 and 5226 for MEK2) (Ahn

nt At Nt hande 1 1 En2yvirm! AAyvys



_O and salts thereof, wherein: ZI
is CRI: Z2 is N Z3 is CR3; Z4 is
_CR4; 123 and R4 are

i ndependently selected fromTi,

hal o, CN CFS - -

0 pathivay k:al\(!% incontrolled cell proliferation
eraiye dibeases. For example, some cancers
'oxﬁéﬁ\is pathway due to continuous

of protein

and, eventu; kzgm%fm (@ Er
contain mutatio @IQP % ﬂf f
productxon.o( Mn@aftgrs 1 Qhen d to defects in the deactivation of the
activated GT(’@ZI:’H@&W@Q{ again res{@ﬁf &(‘161]‘:1 n g‘f;gi iVIAP kinase pathway.
Mutated, onco%e@:\fpr@ﬁafg)\smﬁ colgn and >90% pancreatic cancers as
well as ma.éy@m:rg[fm@)f ﬂqwizé(:f_aly)gm 19’93 260, 1834-1837). Recently,
bRafmutauo(ls@Rp HRY 1W@@€ mx}tgmp? /Fa{ ?ahgnant melanoma (Davies, H. et
al., Nature 2((0@@74)%@)1)Nﬁ}eg:3@%@{13| in bRaf result in a constitutively active
MAP kinase Ga@ﬂezﬁ@?ﬁ of g@(agwfnples and cell lines have also shown
constitutive c@ @RM\QQ_@)of t@{.&\k}nma{hway in cancers of pancreas, colon, lung,
ovary and kidn GRAAP AR Yt 2 OficelpyeNPP | RFD-822)-
[0008] - { IR MhRbikbre@i3f @)ampherpp)aunc target in the MAP kinase
cascade path (AL RVEKRAGnsSRy oEREp W ]_s)h(g@}@ gﬁc for the
- phosphorylat{ofGRMALR BingsORFOR XORD W) substzates for MEK. phosphorylation
are the MAP (i, 4R Bapgl 2. Hb)tidrof MEK has been shown to have potential
therapeutic-bén@Rin 43 YtydjeS (FOD eReinplg, pmall molecule MEK inhibitors have
been shown t6 @Rhtéﬂlzﬁ)u'fnor&(o@)hMe knms@(enografts (Sebolt-Leopold et al.,
Nature-Me§ioR1BRE ) 70,.810(0%){ TDIYet of L, AACR Apr. 6-10, 2002, Poster #5426;
 Tecle, H. BE K504 RiBoioB({ OnR{eBRYE Ploiin IS@E)SE 9-10, 2002), block
static allod{nfaltl 2AiRAEWODDTO33¥0) DRk Jan. 25,2001) and inhibit growth of
acute myeloid 1Rdntia k&) (BE(2YINRYik RI22001, 108 (6), 851-859).
10009]  Cl Searabsiak yiblecul OBEICBhiltb lg@mlyd been discussed in, for
example, Wo02/68813 2 & yn0y 1855 AMEOE0YPLs. WO éOONDGWG discloses
aroylfuranela®l anfy1tRSph ARG mROndsth@miy ichep foraeing chryer or inflammatory
- discases, US€I5E0t @dioky k@ﬁbfhhn@rder@uve&at 13ely keyubey for treating :
mﬂammato?ﬂdmebs@s wakgeh aietiofes oad lemIcqmp@(Jc@ YhiRinay be used for
treating dis@afk ey MrdBus or Wb, VKb 200586 1RH digdloses thienopyrimidine
derivatives t§PRhybe usdlor Qatimg Cmled, an® 0 X007/@VBAS5 disFRBes compounds
that may be%e@foﬁ%ﬁg@ﬁﬁipﬁoweﬁm&deﬁ agedstiBdkists a need for new
MEK mhlb}MrsIapeﬂtcta% 2 it BGSButia @ Badn®a Whdtyohproliferative

disease staxgs Q@(ﬁ{ asbRititds tARNB the ﬁy@erdcctﬁ'ftyrﬁf WEK ashvell as diseases
modulated ked..gat urated or unsaturated

havi ng 0-2 additi onal

[0010] ‘g@\’bﬁtorrs sel ected from O,
[0011] aniale NCIOW éfilag:f, %qneglléy t(aaz? lfe guria compounds of Formula 1
(and/or SOlvétﬁs[andHTé]hFrﬁoﬂ%tB %Iitl an or ammatory activity, and
more spec1féﬁlly nzﬁq,l%E ’jrgubgo& aéttvtty 8enf'nn erpr(glferanve and
mﬂammatoﬁd]s%ders w ax@iﬁgze u? kinase function, for
example by_ngiat(o@ or c@a&‘e@{e%w: §f the proteins. Accordmgly, the'compounds of the

(CRI 9R213) , C(=YOR16, -(C eR20)"

Cr=r) OR16, 2

- (CRI 9R25, 1C( =T) NR16R12,

S CD1ODONY 1 NDPIL 2D1 7

—a' X
Eﬁ%_gﬁ



- C(0)NH2, -C(0)NH(Cl-C6 al kyl),
- C(0) N( C1- C6- al ky02, - N(Cl-C6
al kyl ) C(0) (G -Cs” al kyl ),

- NHC(0) (Cl - C6 aI kyI)

disclosure éyf%!?ggté(g%r(o%ge “ffgﬂ IX fh tfeTt ﬁiéatlve disorders
such as cancg orydcixsﬁ ff uch %n?i\g
In aflirﬁ ﬁsg_eftzhere 1500{%116? e &eted from Formula I:
- 0C( 0) NH( Ct - IkyQ“)

-0C(0) N(C1-C6-0 )\OZ(O Cs
al kyl), -NHC(OyNH Cl - XC6 al kyl ),
-NHC(0) N(Cl - C6 1)2, -N(Ct-C6
al kyl') C(0) NH( Ciz- C6/,al kyl ),
“N(CI-C6 al kyl)ITIN(C C6 1
1 NLI.C(O)NL-1(Ci - Cs
andaSF‘L‘w o fngg Fc(0)N(Gi - 06 al ky1) 2,
z ISRIHC(O) 0(Gi -C6 al kyl), and
Z?isN(Cl - C6 al kyl )C(0)0(Ci-Co
ngbkﬂyl) IL" and R13 are
éJgg‘tependent ly selected fromH or
Cu allt; mand flare
B ndependent ly selected fromO, 1,
RI R? an&R aﬂ_}ndﬁend@ﬁy s@ccted(ﬁ‘qngﬂ halo, CN CF3 -—OCF3 -NO,,

(CR“‘R“ &dﬁi?‘e D@Q PR B ORNRCR B, @ NR 'R,

lp1s Q[ ) Slal 15K M1, 15,8 1 n
B N S
—CRMRVLMR! cRgQORﬁ&(CW“ 1)@%( Y)NRRR™, (CRF‘&QHNR so R,
(CR“‘RISRic‘%»fY)@ndc&ﬁ’yw(ﬂmpmﬂeﬂm%nm“wz
(CR“RI’)O(?St((??% J l c S‘H*%Sdp'lg]ia(‘y&)@‘Ei(oWZ)t QCI@Q(@)BOP(OR“)(OR”) :

OU S|
(CR“‘R”B%@)éc,r@a Méﬁﬁhﬁ HSC &ﬁs@ NRUR?,
(CR“‘R”E&@k@a kR YRIGNL0),CRS), ~CRIBER SCENRD,

~(CR"RP), %E‘ésa %%”Rg rﬁlgﬁﬁ&%‘z C,~Cyo alkyl, C;~C; alkenyl, Cz—Cs

alkynyl, and ¢i3R191220) 1, C( Y001(16
- (CRE912.20), C(=T)NIL "R12,
(CRIJ91t 213) " NRI 6R12,
v KCRI9R211) 110R (CR191229) "
1NR16C(-‘Y‘)R19 CRI9R29) 11
Rsmee@depi@mlgm ff@&:ﬁif&REg?“‘Y‘
s R %&% 5 ﬁRﬂiﬁ‘#R” ~S(O)RY, and ~S(O).R""; when X' is R"!

or —OR11 R1 %SO 7 R%y taken together with the nitrogen atom to
which theya_r@ @m;gi]_cg@gl) a@dexem(zm?i @Qf@d or unsaturated ring having 0-2
additional hefe/Grtin® R, iro@O( S:al@_N)vN%n@F@_gng is optionally substituted
. with one of r&%gl\%;&:}%&éd 956, 24 QRLE)CF;, —-NOs, oxo, -Si(C1-Ce alkyl),

- (CRI'9R29) 00P(=Y1 j (ORL6) (OR19),
- (CRI 9R29) " OP( OR16) ( OR19),

DI o'/ N\ 1914



conposi tion) conprising a
conpound of Formula | (and/or
soI vat es hydr ates and/or salts

a C arlE e r 19 1617
e O 800 RSB BB oo,
R €PR R LOR)'L 2R TR iaSRE et & s NR“C=Y IR,
_(CRPR®), A8 @&t ORI heCRRI%s NRF Qi tiB YR A «(CRR™)NR'SOR,
_(CRPR™), BE2F WC-Q@&‘?R@PJ)C(Q&OmwSJ(diH”QW),,OC( Y )NRIR,

(CR19R2° &g 19%20%(95;% )(@§17 d %ﬂlqﬁ@)doP(ORm)(OR”),

19p 20 R
SRS G bigaly " N
(CRwR”)n%@)é@e W (CBIROL HPR el o Rl héﬂu‘a@s ~(CR"R)
SC(=Y")orRS -@BitpsIAHONR (R, gd R:a
x2isg@r maceuti cal conposition)

RY, ]]90 I'T‘Pﬁih 4 1chpegtie&19 m l@%ﬂkﬁf CZ—EQ EJE@:H& &,-Cs. alkynyl,

or sol vates i
o azeﬂdmawarﬂlf‘m% ATy PSR

or R R o R PG BT A stachd o 35
membered sEACTE, ptxsahrlatgl ocaqm;atl(e“mg havifig (¥4 Heterpatoms selected from O, S
and N, wher&OHiR fuigSé. opfehnally SB60EOWith one or more groups selected from
halo, cN, ciz NBARL! 'ih%% 2PEUkd1! C—oﬁn@f{%(@c§§1&9 ngkc,-Cs alkyl),
NI, —m@ﬂééﬁlgf e%%ﬁ —scggze 25l alklyﬂ —C(?‘H JOQC-CaloD

~C(O)NHy, ﬁﬁ@%ﬂr@ﬁﬂ@% a¢(0%91]§®§]fy{)1 %Clacé alkyl)c(o)(cl'cé
aliyl), ~NHEEN G ¥ ks h e NEP @G- Ay R hN(i-€d afka) SO2(Cr-Cs alkyD,
—SO,NH,, -8RRCB alk@e Hogr ckiry R F-OCOREE. -HAGONH(Ci-Cs
alkyl), ~OC@NY, Q%B'I)PLM(@E) oY By §l-ROEAMID, B alkyD),
—NHC(O)N({a; gaﬁm? —Ni) 1K B, aﬂc cgbﬂ&h&l-ésaﬂ&& L N(C1-Cs alkyl)C(OIN(C -

e SRS v RS P QO
and -N(Ci-@ e i@ (elfselils f or treati ng

R" ahd H" atehiidepeiEyty @leg@ fisel oi Gi-Cap alkyl;

m mﬂ@mependeﬁly aictibdoh caspeats, orbner e

Ylsm% DLovidgh § gphar maceuti cal

e COMIOEL AL O S5 o D5 S

R, R”, RURe% tnd B tsingeperioyheoriéindly f“a%}““’d i oncor mre rous
independentlp keBttbdff@m aile, 26 cetloglph, g &, ~OCF3, -NO,, 0xo, -8i(C1-Cs
alkyl), ~(CRPRHREIMHRQUS (R RBRASEY")OR'T -abRR™),C(=Y)NR'R",
—(CR¥R®) Ahgease gl Brotic </§191@p)3§3@6e

neuro egeneratl e di sease,

pancreatitis or kidney disease in

a mamal . [ 0013] The present

di scl osure includes a nethod of

i nhi biting abnormal cell growth

or treating a hypérprol iferative

di sorder in a manmal (e g.,

human) conpri sing adm ni stering

+ A catr A rmornmmm]l s Fthar anmoatitr ~al | v



carbon, sp2 doubl e bond, wherein
the all cenyl radical includes
radicals haying "cis" and "trans"

j.entatjons, ,or alternati
e R SO g g T R,

NRC(=Y’ )ER%H@%”R”%HR@%RIG ﬁeﬁ‘gRé{’?n%C(n%iR“
~(CRPR®),bEAETJore, 4R “RELOGHCINRIR'G FCRIRISHOS(0)2(0R ™),
(CR”R”),,()P( R ALy IR, ok bRGORGHAIR R )SOR ",
(CR19R2° deit N I@?} %oﬁg [\JQQ@ﬂ(_&‘%ﬂ’S §BJOR'E. —(CRRY),

SOHOR Yy ﬁgﬂa%héa%as ST B e
SCE=Y)NRFRIGgAT: of two to twel ve car bon |

each &t° RBindM tihindagendedia 8t Cr-elvalkgj € gkenyl, Co-Cs
alkynyl, aryldd %ﬁlh‘}ﬁ ndr@said hiky® alkenyd, alkynyl, or aryl is optionally
substituted v@ one o mo?e%ljogpg lrs]e’lectgtfhohlﬁlélp !)xg CQIO-[&R CF3, -NO,, C1-Cs

alkyl, O, rﬁnn(?(g,océla%yl) (ﬂ allfy - 55 w&h alkyl), -N(C1-Cs
alkyl), ~SOf(Bir o pl.@rl)g—sﬂOzH Rty %ﬂ%mf RE(OINH(C1-Ce alkyD),
~C(OIN(C1-Ci ), {N&Bzzalm)@(or(@rqmmcﬁﬁﬁ@aicx -Cs alkyD,
—NHsoz(cl}t@hﬁyl),,—N(cQ@E De838lcyd; alkyl), ~-SO,NH,, ~SONH(C)-Cy alkyl),
~SON(C1-Gy %%ﬁ) o (8)'th -6¢(Bﬁﬂ(@ﬁ9aucyl) _OC(OIN(Cy-Caliyl,

_oc:(O)O(cﬁSﬁgvhaﬁg%cty( )NHLCe i ONBCONC-Cealios, N(ErCo
alkyDC(ONEIE11Gs Bl gNE - Cpagiyll)Q(%}N Ce alkyl)s, -NHC(O)NH(C1-Ce
alkyl), -NHO(OSE 1% elkybd ~FHGQ O aFi Ay 31t (CPs alkyDCO)O(C-
Csalkyl); carbon atons as a nonocyclic ring

or R®knd K” togethlxzwﬁ &k Qﬁ)@en@; WHER théSQre@ttached form a 3-8

membered s?turat dC N tu]l‘ateA oma?c &)é ﬁz!ving 0-2 heteroatoms selected from O, S

avi n

and N, WherEl&ﬁ,ld Bg 1%ci,p?q&ﬂ é stlhjgg)?nthé&eé%crreegrou%s selected from
halo, CN, ~QCHy p&y@\]O@ ql @6 ag<}fl —C[H\,:, S;I] —O((E 4§s gl}yl),o—IS(Cl -Cg alkyl),
—NHs, ~NH{OB¢B]kyls YISCegalkgn SOl @ edikyls ~CO;H, ~COx(C1-Cs alkyl),
~C(ONH,, CGORBRY Ll S, h@cd)ml -9 al@ly,, HOCE-sAByCOX(C1-Co
atky, -Niif RO TR, R, @(, alky)SOA(C1-C alkyl),

—~S0,NH,, §gzN%l bag?p 5 %ng alkaafh X@ I\ﬁ-{n—o8{0)NH(C1 Cs
alkyD), ~OCIEDNEGicTs el qu(P}%‘ﬁ;tCaﬁlg}) , ~NHC(O)NH(C;-C; alkyl),
~NHC(O)NTH -C a1 -R(@-CR3IoDE@MEL G glalliyh), c J(C1-Cs alkyhC(OIN(C1-
Cy alkylyz, —@Jh&?(b»%ﬂc 2], nenaneIc(GN¥@AR kies), ORHC(0)0(C1-Cs alkyl),
mﬂ_th eXHbE@,-canhpcycl es incl ude, _
R™ and R? 1hde &t Qiccled #0186, -t Qalkyl, and ~(CHy),caryl,

cycl opropyl, cycl obutyl,

cycl opentyl, 1- cyclopent-l-enyl,

1- cyclopent-z-enyl,

1-cycl opent - 3-enyl_, cycl ohexyl,

1-cyc|ohex-1-eny|f

1-cycl ohex-2-enyl, 1-

cycl ohex- 3-enyl, cycl ohexadi cnyl,

~nvel AbhArnt I ~yviel At v



100301The phrase "therapeutically
effecti ve anount” neans an anount
of a conpound of the present
dnvention that (.0 treats or
prevents the particul ar disease, |
reQOdE} ingN ;- Ofalkélit SOFE Bkypyl, (aiyi, Jmidazolyl, pyridinyl,
pyrazolyl@hytoROtyRL -85, yrﬁlfmllyll ripeddingisthiazgiy] or 2,2-dimethyl-1,3-
dioxolany® WheFFinR@h @embenER” oy optirpallesubsjinipd wingne or more groups
 selected fofn hildy exo 52k t0CEUTFArNgH G&gdig!l, ~OH, ~SH,—O(Ci-Cs aliyl),

-S(Cr- Cselbﬁdiih OMNH(Cps dﬁ%&f%ﬁ”@‘e}r )@Qgﬁ% alieyl), ~CO-H,
-C Do, N(C1-Cs

-CO4(C, ( YNEp, —
alkyl)(C(O ey - @ N@F Qj ’ rl,%— _ (97{ - Galky) —N(C;-Cs
alkyl)SO2 a?c 1-Cs alky1), ~SOEN(C1-Cq alkyl)s,
-0C(0) 36( ‘ﬂkﬁﬁ— NERB é%!k&lbz (ON(C1-Cs alkyD),
~NHC(O D, W)N@ﬁ R, eN@,-CJ ey BAGNE(C,-Cs alky),
‘—N(CI-C(,QIQ;%@( (C.CaRBY NHAI®NE(C,-C alkyt), ~NHC(O)N(C-Cs alkyl)a,
“NHC(ODREEARAN brld CRE} 0% 2l EEAC MG algyDUNT |
caffy” & R@pdddeuiy OMERF, sr€cute t he nunber

- RbfH gancerlkdel | s: reduce the tunor
0012 sj A propeptlistiistre ipqludes a comeqsigey (68 2ppppgecutical

v composm@)(q()@pﬂsqug?né Pfé?r&b‘F anglf)rczﬁyates, hydrates and/or salts

thereof) FrECiS (a ]é)éximﬁce ti
[0012a] aléallg i pec 1 gff is rov1 15) Snaceui\cgl composmon compmsmg
a.compo erem a.nda bl Eibl ¢ )

[0612b] QE! e e d%g(gur a?fsB ﬁalgdesadr&gnposmon (e.g., apharmaceutlcal
compositidR cymp%&n@ BForbabd X knd/or solvates, hydrates and/or salts

thereof) aﬂg aﬁrﬁlt(ﬁﬁiaﬁlacedu&n}i ddefitablelBriey (aer comprising a second
chemother@éli€4il/or alséd6PD kinti gfi@wdiakey agenil In@ythird aspect, there is

provided afplkmhagyialtcanpestiinnes defited hareingfprdnbijting abnormal cell growth - -
or treatingfyyperprolifgfative H]@rdgwa@% In&fé 6}&5 &He is provided a B
pharmaceWat H)mf(ﬁ%on Caé ﬁ%‘ éefi hererlb fOf ﬁeétmv ntﬂamn{_atory diseases in a

mammal. fngg éft z%‘eﬂ?il‘; gm aﬁ?ﬁﬁm IX}ée!a'Le destructive bone disorder,

;?:1111;:;236 r&geag‘eafﬂ)g)@g disease; neurodegenerative
disease, parici eagu or %&c gm%apSt atic

[0013] egfese s RXhcGudes FREhoB BB Eting abnormal cell growth
 ortreatingh ﬁﬁé‘rﬁ&}érauﬁfdfsdr&ﬁﬁ ymaadal (D€, human) comprising administering
" 0 said maRBStbkBdhtically@ffece amqphtef a chypound of Formula I (and/or
solvates an8l @B6B:8bMNES a tdmeositipnrtigrepipplal¢ @ @aggmebination with a second
chemothergprupgpz@s si on (TI P) and/ or : .

- [0014]  dethe pEsETh Filﬁ:@sﬂfe% u%eé%rmfm% tr?agf gan inflammatory disease in

ala ﬂixerapeutlcally effecuve 7

. mamma[ O Sat
:mount of (608 )6 £3) and/ rsrsé)ﬁgés and sgts %icr%% or a composition
thereof, alqnehor in combinal ith se(é;nd anti-inflammatory agent.
[0015] ?{a@& leélotﬂ bl gmgﬁog S}fuglg‘é' the pRYeR compounds for
used I nterchangeably in thi
appl i cation. "Abnormal cel
growm h", as used herein, unless
ot herw se indicated, refers to
cell growth that is independent
of normal regul atgry nechani sns
| oss of contact inhibition). This

1 nel 1idoace fAr ovarml o + ho




[0037] An "anti-inflammtory
agent" is a conpound useful in
woopdust r eat ment of i nfl anmat i on,PCT/US2007/076344
Exanpl es of anti-inflammatory
agents include injectable protein
in vitrd, ilﬂﬁﬁ, ape UtoldBBosiSul Shmast Iﬁmmi@WlS’, organisms, or
usocia@@m&‘@gﬁondlﬁkﬂm r a* and Ki ner et ( r) .
O her ex a | es
[0016] ant i DET WBIPN OF LéRSIK ]%_] OD ENTS
001710 on- Ig{er@]f;edqxlh]avr be a;ﬁlf in deglht clergw]c}dg},eg}s of the invention,
examp]@g)éﬁtclyxe elm;aﬂd [9§1y z}ccog}@@ﬁo g sigugtures and formulas. While the
inventibaDEINDE @b irgrpniugptqp ithithe enfimygfatpdcspybodiments, it will be
understodd Ghbi &6 oS Whtbnilet g lirgit e in@ehtibraashogetegbodiments. On the
contraxp %E iﬂ\)entlondsi 1@6@@&3@%@ iltérl}éilvﬂgnodlﬁcatlons and equivalents
~ which MLQ 1ncl{1c£]<ﬁ“1ﬁ§ttlé s&)ple i gresen( Mmaﬁned by the claims.

One s@gi in the ar§ wﬂ‘rfeaggmg tm[«;n %ngltor? and fn?tenals similar or equivalent to
SUu
those d; d db e%mth prachceo %e%l@%n Th
05 gfhuae Feﬁem W, s £°5) o Ol e

presentdlt‘ﬁnixoiu Jé B g(i v@¥ I&Jtﬁl éo the fn th and mat ils, des%ribed In the event
that oneqy E¢ge oéfge llﬁowtﬁddlgﬁttlr‘é baﬁftﬁ eﬁ%slmllar materlals dlffers from or
contradicts @is Wba).lon, ipeindite Pyt @ﬁ}fniltqq & de(meﬂzﬂs 7rm usage, described
techniqBey, G 1 SR, Gitis sppiigtion camrels- bi ol ogi cal

[0018]" espﬁmsmdmdi fiers such as

[0019] Rem gadg "aB;EML st hatfn brekedé { to BRd)ted@Rdd or branched-chain
monov@ggr(@oLarbmrMcal gf gxIe @%1@&&1{8& a}oms Examples of alkyl groups
mclude trut a{e il kt)J dgo gethol\ﬁ%e -C 3§gﬂ¥yl(21£t SCHzCH3) 1-propyl (n- Pr n-
propyl eﬂ-& erroeskéPr 1-Dro| gl glw&b)z) I%le 8 § n-butyl, -

CHZCWI% Wﬂwl 1- FeréLI(ITB&h%I% 8H H(C%Wdz/but?l (s-Bu, s-butyl, -
CHCHR)CEAH, Pefer Pppbit e P1oh e AP ™ -
CHzC}a@{z(ﬁy@‘b)Lﬂ‘Pgm @H%1)@{2C%p)é@§ﬁw%fizcﬂ3)z) 2-
mothyl2Mlyl CHICREHEIH)i Smets]-DOBSTAEHS)CFEHp, 3-methyl-1-
butyl (CRICOLBFUG,), BifethylS 81 ¢ B HTHSCH,CHy), 1-hexyl ¢
CH2C@&Q&ﬂz(ﬁﬁéft)%e:&l@f)ﬁﬁ@)Cﬁ@HﬁHﬁ]ﬁ;g ChikySOr

cncib LR M8 imfi b Iy QE ), G-OIXI B Chethyl-2-pentyl
(CH(GEy % e ch %}42 ) 11:m|:thoyﬁ b AlcricR ) GRRARNS 3-methyl3-

pentyl hg;alfglsq )8 é-lﬂl%ﬂ;l}’? -3 gel}W?{/AH{CH%%&CH(CHQZ) 2,3-dimethyl-2-
buy! (CEHEHE R IS B HEP AT Py eot oot

telikparent form See, e.g., WIman,
[0020]" Pr otk ey, "agcenylhref@ml@@f or branched-chain monovalent hydrocarbon
radical GhedTOdvdne ragapirtomsBidocikve e gtadf wRoeiop g4 2 carbon-
Transactions, 14, pp. 375-382,
615t h Meeting Belfast (1986) and
Stella et al., "Prodrugs: A
Chem cal Approach to Targeted
Drtig Delivery," Directed Drug

Del i very, Borchardt at al.,
({ ad ) NN SYNT7 OQ7 Lhinmnas Dr oce



di fferent energies which are
i nterconvertibk via a | ow energy
wO 2008(3?7? i er. F or exa rrp | e, p r ot on PCT/US2007/076344
tautonmers (al so known as
prototropic tautoners) include
carbory spdquple ATt ks pdisel Pl mclpeving fois” and
"trans"anegftlg{s anrltemgwwE'azsd "W etficpyatigns, gcampley @hclude, but are not
limited t ISy @1 VAITI-OHE-CIiL,S OB CHLZHRUHD 1S the like.
[0021]Va| EMEBm ta&%&lm{ t&a hheE}QJ bhlﬂj:ﬁd monovalent hydrocarbon
mdlcallon\];'oe(r t@@/@éﬁ@&%&n&% ahéést one site of unsaturatlon i.e., a carbon-

carbonbspe tIQpr QIE;ch les mnlude ut ar ngguzrt %?tﬁ_e ynyl (-C=CH), propynyl

ctrons.

(propajey 'Célée ' BHAF Waceutical Iy
- [0622] acc e’laet t‘alﬁﬁ @rbga:let 'icarlﬁgcl i "@aoch:écrnég" H‘ld "cycloalkyl"
+ . refer toragupnoyalent @Bar(phta{sm@éqg Qartlel]a]ml;aylrated ring having 3 to 12
carbon AOVG @43 nerladydic 1B @ AN [ 202N atdmkkS § IgFAN¢ g, Bicyclic
catbocB Ry hivig 0f 128016 Gﬂ‘ﬁb@hﬁh@d, o exatnlhéas a bicyclo [4,5], [5,5], [5.,6]
or [6, 6j sﬂﬂlﬁ (2%5] 'blé%hc cag&ﬁ:ﬂ.pﬂwﬂlﬁ Yor ﬁ)axllgtaﬁms can be arranged as a
blcycloI (3, ir H&%%ystmp Uxtas @Eggd sﬁtg{s chll a@lc&c%@& lﬁxegtane
blcycloﬁ ]f)c%ne eaﬂd blcy 1, [5 ?ZE aﬂane amF €s. ogﬂonocychc carbocycles

1ncludei but Ca{re gt hmlted to clyc Of)r%pyl CBGIO uB/ ?ycl(%pen’cyl I-cyclopent-1-enyl, 1-

cYCloP?Bﬁ(?@,b h(gfl(@ent 3ae&)il &/clﬂﬁcéls hc&)]l}eél enyl 1-cyclohex-2-enyl, 1-
cycloheixé W' Wa?&qqlgv]éyclopeaté{cgp@tyl cyclononyl, cyclodecyl
cyclouglegil.jexslpdogg¢yand taediked ci t r at e,

1002311 ar t"A@it igans oh@ailet aromaﬁﬂwr@‘b@; radical of 6-18 carbon
atoms @ﬂ%ﬂﬁehﬁﬁﬁltoﬁme hbdr(fgéﬂ bténf fﬁbfn @single carbon atom of a parent
aromaha% Qf!t@lago@m arys y@gskn@ @Jre@mtemﬂe%@ltmﬁary structures as "Ar".
Aryl nGQN Ll!:yéllc Q(ﬁttdl?oomﬂ‘n a%ﬁe nngilus%(paqgttm%d partially
unsaturted Hl%q)r a?om%m Caj boc c?c oCheterocchc ting. tl'yplcal ar}l grdups include,

e,
but are noteln %ted 10 ra%lcrl erlved ro enzene hfn 1), sulstituted benzenes,
ne ane

ona ne S(§/
naphthaéefehaapfgga& rnf!e@rh g{laéyl 1,2-dihydronapthalene, { ,2,3,4-tetrahydronapthyl,
andtheB]@nzenesulfonate,p t ol uenesul f ona
[0024] ¢ e, Tﬁmé{eﬁe’ocgcﬂe,_" '@(_:te,rocyclyl" and "heterocyclic ring" are used
interchahgedbly hmhddyefeemat@tes or a partially unsaturated (i.e., having one or
more dm(l&n&bytﬂﬂe&%y&tﬁaﬁ hﬁghﬁ&t:)el)c )adi&ﬂ)'f 11818 ring atoms in
which aallaalﬁ ale img 1@4 het(r(@torg selecte&ﬂ)g imHJB:n 0@5@&{ and sulfur, the
remmnlmtlgaa§z§§ bH&QC v%al Jn§0vr mc@J n@loﬁ]sr}s% tgﬁﬁytsnstituted
lndepenggt% with oge iy n%re substl p %scnb’&mlow gﬁ;

monocy?)lﬁhaa\f‘mﬁac & uri‘, membfri% 10 g carbon atoms Bnld l1to4 he]ertoatoms selected

eterobycle may be a

I ca accep e sa
may i nvol ve the |nclu5|on of
anot her nol ecul e such as an
acetate ion, a succinate ion or
ot her counter ion. The counter
ion may be any organic or
i norganic noiety that stabilizes

+he A~rharncae An +the nar ant



H b, and all other variables are
as defined in Formula I. [005 J
WO 2005[/0646258] | n an enbodl ment Of t he CT/US2007/076344
present invention, R is H, halo,
CN CF3, -NR111 12 -OR -SR',
from N, (@F,llar}diﬂl oAy bli)Ri gyinga fo I@Tg wbeg IMR% c:,irbon atoms and | to
6 hetergayek setbd ot T OrP. P& oabimels » Bipveo [4F 15,51 1561, or [6.6]
system Cli@fetoqy@egard deperfog infushege, Jeo A.] "F‘%c,ipleoqf Modem Heterocyclic
Chemigrly" I(WA].%Q@E&]NI:MY AN B OREEES, 6, 7, and 9;
"The CRMnisttyld@ et BEIHpodnRVAERHe] (OVonoghRihs" (18m Wiley & Sons,
New vk, 1938 PesentfMpariddanyorufed 1598, 18hd<¥k 28 and 1. Am. Chem.
Soc. (196N%2’I’5’§961§{%t;003§491 -Jl‘lsg lnpud&&calmg‘ ﬂer&ycle radicals are

fused w?t'{; zksa ate peféﬂr Wi&ey nnF or aromatl(icéi:ll'rbog:glc or heterocyclic ring.

Examp]eﬁ of %ocgzrlcw?qs 1nchgei, but agmt hml%cé]i;yg(ihﬁnyﬁitffhydrofuranyl
dlhydrcifuganyj,_ ’_tetfhyérr)t 11@/1 tmydgpw dlhygfﬂ)aanall tTtrahydrothlopyranyl
piperiding, yeholigogthiprzginholing. thapraeyl, piperagiph iomepiderspipyl, azetidinyl,
oxetanyf; ehjetaril] Tamdpiperidinyloxep@yl, ticpanty _oxa{e@:@ﬁ@l]zebimrl,
thiazepﬁﬂQﬁo}ﬂtﬁfnyl,emﬂdj.'l,ﬁﬁdﬁﬁyl; ﬂf—pylﬁﬂﬂl&H@&r&ﬁﬁmianyl, 1,3-
dioxolahyl W@ Wiidy OfuianfRl dittlioRBny il diny &dpyranfEiiny dlomibd,
dihydro%kyh }Jrazolid'mg'ﬁ%azgl]ffflﬁl(i%)nyl 3-azabicyco[3.1.0]hexanyl, 3-

a

azabicycl [I h%ta%z n{i/ aaz?b1 ycio r 9 {]hexmmg mo%geg are also included
2

within tge sgr'oFe(())Et ds deﬁnltl(ig X'crqullH
sisingef i o GO PRSP P ot et

[0025] Of t%enp’@%)gﬁtref?rﬁwﬁfoya&ﬁ ?ron%cgﬁlatl of S-or6- =
membeygd fingsphdhnslipdes fizyed ringlystevas (agpagh ongef which is aromatic) of 5-18
atoms, @h@firiing eelor impre Heigrpa i@lepbndently sefgcted Grgm nitrogen, oxygen, '
and Sul{ulo %ﬁdles &ﬂ@ﬁﬁylgrouﬁs %ﬁﬂdmyl[(lﬁlﬁlﬁl@] fr Brargpid, 2-
hydroxy%mml nﬂiﬁﬂ)tyl Qlfdaz&pkr}ﬁm@ rﬁ)ﬁiﬁﬁlﬂ}h (including, for example, 4-
hydrox%ﬂl\{lﬁm}l %[aynlyl a%zolyﬁpy@mylhaz]azglyl f\%'ﬁhlenyl isoxazolyl,
thiazoly}; ox§iol§];1 150thihzolyl, rrolyl’ umo§ i’soqum 3'11 q yl, ﬁnzimidazolyl,
benzofu }i}i cmnj]mﬂ mgaZ(Br mdohzlnPdg) 1a¥az1n 1 rﬂlannﬁ tnazmyl

1somd0]|zldileﬁ1}ﬂyld)uxrnyl oaa]dlazgg tra@][y]r tH@]azoI&bfav@yl benzofurazanyl
benzothmmeqzﬁlnagﬂlyblte ol@l%@ﬂ)}l%cx%yl naphthyridinyl,
and furgppyidimpr esent i nvention. RI3l is

[0026] E| |, TheabtapeyclShr he@roarCerouf3Gasghk benpdn;(carbpnrtinked) or
nitrogerﬂhi‘roge@-tirl’kﬁ}'attéﬂad' Wharbdu® S paibR. EFSvay of example and not
hmltatléiQﬁri)oﬁ]ﬁ)ﬁiieci hger(F QEJMe‘r@oalyls arfond ASt position 2, 3,4, 5, or 6 of
a pyr1d1gee;f m @p Q¥ Era p}LIQLQr@ 7;)])5111[)]1 2a,njoJr E](Q g pyrimidine, position

mbodi ment of the present
|nvent|on R3is I, F, CF3, or
met hyl ; and al | other variabl es
are as defined in Formula I, or
as def.ined above. 100681l n
anot her enbodi nent of the present
invention. RI3is H F, d, CF3,

nmt hvwwyl Aar CONF aAand AaAll At har

S 0§a| heterclcyc c gro%) wherein ring atoms are




10071] I n anot her enbodi nment of

the present invention, R4 is
WO 200%‘24723 C:I CN CF3 _ Nl_|2, _ NH( Cl’BsCT/US2007/076344

~N( CHA, - C( 0) NHCH3,

-C(0)1\1(013)2, -G | - OCH3:

2.3, 5 il saIrEneororHis 2 3 & pri° 415 s ‘E%PYém%\@ thiofuran,
tlnoph@@]fy}'rql}e@detrpbmdt@@lﬁpﬂmﬂm|2 ,4 oqélgf an @;onle imidazole or
thiazol§, positiptt 3, @ pr 5an shedqlereakolg brdpytigazole, position 2 or 3 of an
2inidick @RiA@ |3 1vr eon@bda@ine, @Hd0Tli, me a7, of of a quinoline or
positioh h§,4,@,rﬁ,e,s)em aan&\ﬁ&[’ﬁei on, R4 is H, :
[0027] Br Qwa oiuum lgga?mot llmM nitrogen bonded heterocycles or
heteroaryl\lb gt;]dedja%lsitlon Il\Kag_‘Mlme ag&dgg We [gi)hdme 2-

pyrrohneg(py 6& iné aZ0 e 1m aio drn E\Knﬁazo ine, 3-imidazolihe, pyrazole,

yrazoklfalz Pygbofug S’*] pgzi,z%lnea]gperalé? ]i)l[ﬁlézale nﬁole indoline, 1H-indazole,
posmoF?d)lf rﬁ,ﬁ?ugle o1 15011do‘51:3 p%l‘iqn of bl’nor%?lmeaagd position 9 of a
carbazibed frgtieligbove. [ 0073] hi  anot her

10028] e b Otetld tewe fhklo” oefers tolA€81, Prrogls Ehaketeroatoms present in heteroaryl
or heteto @I R oxiRAbd fos A ksOy 67,801 4nd QO)..

[0029] Cr- G@e t@;lns tYeLt aQ@‘trJatQ&a le}eﬁfo both therapeutic treatment and
prophyﬁcltipé Er&v@n&t‘v@xgeas}atys vtlla«lughe o@eaq; to%lelfent or slow down (lessen)
an undeg l;elci]p%ysrlyﬁgl C&E%)O? ésor@err gxc}g?thqurghgpg&g)r Jplnad of cancer.

For puxaosefs MIS 1 vent on eneﬁcm?oo%fs?rzf imlc'g resugs mﬁlude but are not

limited éorfs%ﬁlo?%ﬁf]ptogf dlfn égcglﬁ ff dlsease stabilized (i.e., not
Worseninﬁ V%el’?f GIiSE?f?; delﬁdr s‘oginqo i @ﬁ érﬁgﬂagﬁf, B Tioration or

* palliati@d ot,‘ the prez,ise s%,, anqu_m,issioF: gwh@f:qlmzt}al OOFQ),, whegler detectable or
undetecta@-" Tr@mreht” geh hlso rbal@qiongig Fuivar hse@npa@ed @ expected
survivaBiSnotGkedivingiealmdn THG mAadd itrehtmend inch@e th@¥ already with the
cond1t1$n|0r' dtaordelQ{ well& th&@ﬁr&nnteﬁiveab E®ion or disorder or those in -
which tﬂeQQ]ZQ);“)r QisoRUE 1smgéngp nt of the
[0030] pre S[%é})grrst %gr%%éaggﬂfecﬂl%‘iml)uﬁ JleLns :91 amount of a

trea ?r Freven Ci %e ;ﬁimcular disease, condition,

compoun: of t e refent m¥ention t?at
var are

or dlsorﬁeé I(l?ﬁhtfnéatei anThoHlte (F elTTatﬁ. ?e or 8?re Sélgptoms of the particular
dlseasedglfhfl%,édhsgﬁbv éu) prfve)@ylei]:la'yﬁheaﬁ% ff lqis pr more symptoms
of the perfirpley diferre popditiof. orglippeder Eqsce@@ﬁ]lem In the case of cancer, the
‘therapepitioajbedffcivomounRB thd dgig by Gerivcerte tumydr of cagoergells; reduce
the tumad] silze; iﬁhtblﬂ@é’., sivvath ioﬁ&bkt&ﬁan@l’e@ralﬂ%&top) cancer cell infiltration
into pen@ﬁ‘eﬁai 0&8@, inhibk (iFe.QJiokal séhne bxgent birl Bef@d%@ FtopBemor
metastag§ gﬂh@ﬁﬂon@b}@e\{@tﬂmo[ &Qa;ald}oneli@v@ Q‘éolﬂ]@{xtem one or more

enbodi nent of the present

invention, R5 is H and all other

vari abl es are as defined in

Formula I, I-b or Il-b, or as

defi ned above. [0078] hi anot her

enbodi ment of the present

invention, R5 is nmethyl; and al

At har yviarit shl ae Aaraoa Ac Aeofi nad 1 n



); and all other variables are as
defined in Formula | or Lb; or as
WO 200&{@f7f5n e d a b ove. [ O O 8 4] | n an PCT/US2007/076344
enbodi ment of the present
invention, X is OR wherein Ris
of the Wpt(a}ﬁﬂsoc&xfe'i \m@ thhceqeer. VA fh? extppt t@gm%qlaéprgglt growth
and/or i@ fxjstme@ncer pplisHyyaphg ksgpstdtic andor 1ytolb)§ic. Fpr cancer therapy,
efficac@ @n lﬁi@ﬁaiuﬁe dr em@&l . asse[sﬁ@%i]nk A disease progression (TTP)
and/oradalifheihe r@prhoat @ent of the present
[0031]i nv e’ﬂlg tlargzn ubn(%nal ciel%o%%d%&ﬁn%ﬂf@aﬂgh‘lsorder are used
mterchlaréeab(;yl in thls(;fgpgca&ll kX‘Jnonga?celggro’wth (;s usmerem unless otherwise

mdlcatFm rF yrs tg cel?grow% ¥hat I8 1 (tiegegdﬁ%v(l)f 10} aR‘egﬁatory mechanisms (e.g.,
loss of con ec e dn) fTrl?)“rlﬁ u esa Olb exam| a%hrmal growth of: (1) tumor

cells (twig)ghat proW by Wﬁsmg a gfate@ros@qnase or overexpression of a
recept(a}ylksylp I)mase _(20 Wm Slahgx@(t cellg ot) ot srohferatlve diseases in
which abér@_lt RoshhQkifRR )cﬁ)@(on:qm)u(s;zﬁ) Ry t@mors that proliferate by receptor
tyrosine leu(aﬁi@bg m&ﬂt@( @Yfer)tmhb&%b erine/(h%e kBase
activatia‘l; &d @) b)nigmd iﬁiliﬁe]at cdlls of 61@%09&3&&4)5%% which

- aberrarit Q&%@(ﬁ@kﬂ%ﬁ%on occﬁrscRHR2 O)

[0032] NRI 61(t;<(tenXs ")ager" and' ga%!)ug R?ept) cQ dﬁmﬁpe ﬁlgghysmlogxcal

condltlml s thv' yﬁﬁ yé erized by unregulated cell growth. A "tumor"

comprifet (mr 6\)} ﬁ'_%b E)Tﬁal_eéof cancer include, but are not limited to,
ca:rcinomc W)blam .sa&aon)amdéeukemla or lymphoid malignancies. More
partlcula}(ew@ qL. 4121) canq_e@@(&lud&(sql)a%osﬂ cancer (e.g., epithelial squamous
cell canc(r)@ﬁ%g aorg @)ludmg @'_lx Q:B{l'unﬁ MR&I‘@R&_SSI&H cell lung cancer

(" NSCLC('ﬁain@Rﬂﬁrﬁh 0%@1@9 aﬂ((sﬁhﬂi)ﬁ)sqrcmeréa@ﬂle lung, cancer of the
peﬁton%}ﬁét&%lar'canc\é‘, &{[r@ thﬁx)aéh@ﬂer including gastrointestinal
cancer, pe(n%%ga glmbg?&nmal GanBJOZa)ian cancer, liver cancer, bladder
cancer, (h ;It 4&11' %letQJneexsc{olgl) cBﬂle@ rectal &gglcg&g lancisr endometrial or

utermegi ma , 8 1 ]§ cmorrg, dsls{ onle‘?‘ [N(Bs!ate cancer, vulval

cancer, 1 eﬁ 'Tnj_ caj od)f né[)la , penile carcinoma, acute leukemla
as well ¢ Zgjchcmg@( \% ) R16, ( Cl COR25"

[0033] SC( —A{’chym@?unc a%em @mw c:;_)mpound useful in the treatment of
cancer. S@(mpmé' ogcﬂ_ehlg:[@ﬂ@ut@mtz inchgp¥elotiRP AREH AR,
Genentgrh/DSI b @ Boriarhib (YR CABEG Mif@eng®n Pharm.), Fulvestrant
(FASLOSX NG 7chd), R@HIMETH B4g) B, Ldrodble (FIMARA®, Novartis),
Imatlm@1§esﬁj1§ fdﬂé‘fﬁ/ E@(‘b Q%gﬂs) 51&%@1‘1 i2§]5 SWztnb%xahplatin

(Eloxat%@tgglgfl) 'ﬁ@@s ﬂ%tour&cn%elggvgﬁ %Q)Emycm (Sirolimus,
invention, X1 is: other

vari ables are as defined in
Formula | or I-b, or as defined
above. [0087] I n anot her

enbodi nent of the present
invention, Xl is and all other
vari ables are as defined in

Carmil a1 Ar | h Ar Aac Aofi noaAd




H2N Ol Nch. %0 ; and al

ot her variables are as defined in
wozeshRréTUl @ 1 or 1-b, or as defi nedrus007076344

above. 100901l n anot her

enbodi nent of the present
RAPANTUNE® Ryt Mapatidkd (T IR BHICAL 572616, iax B Qith@kihe),
LonafarddQEH 65336); Sérafenih @a v 430806, OMVer Labs),lakd Resitinib (RESSA®,
AstraZe‘?JcJ A _Ae 1:4%,6/(G1§/7%ﬂ} ﬁbll S%én),a&[kﬁaﬁ%gﬁms’ such as thiotepa and

CYTO%EI Iay@?s%ﬁslélgmigeg?({/quélﬁfglf% 618152_1 bI:IIl-SI-I;l]l h, im(BIrosulfan and
piposulfan; aziridines such as benzgdopa carboquone, e;lredopa, and uredopa;
O L

- . ), . . . .
tnethqung)hoﬁ)égfa@}d@‘@?}g]erytb}op{l(@hcﬁa{n’lde 34(1 tnnee&ylomelamme;
acetoge@us (rperhbrelgach engd @fla@égpp’ep; yciar)mtothecin (including the synthetic
analog ﬁpkdar(n Iﬁladsthtgl; cglypagt GCtiops ergiudink itsfadowies@, carzelesin and
bizelesiDdyntHIT ErRlodgl @Hﬂ}ﬁycihsmﬁlﬂ@l@ﬂ dﬁ)ﬂ)f)hlydyh 1 and cryptophycin 8);
dolastatﬁn,&ih(@&xﬁy@ld(in&l[dgme%dh@e an@J, KV&:EQ), and CB1-TM1);
eleuther_onngé raﬁst_atl}%tom;ispoﬁgﬁiatﬁl;qm mustards such as
chlorambucil, chlornaphazine, chlorophosphamide, estramustineg, ifosfamidé,
mechlorethamine, mechlorethamine oxide hydrochloride, melphalan, novembichin,
phenesterine, prednimustine, trofosfamide, uracil mustard; nitrosureas such as carmustine,
chlorozotocin, fotemustine, lomustine, nimustine, and ranimnustine; antibiotics such as the
enediyne antibiotics (e.g., calicheamicin, especially calicheamicin gammall and
calicheamicin omegall (Angew Chem. Intl. Ed. Engl. (1994) 33:183-186); dynemicin,
including dynemicin A; bisphosphonates, such as clodronate; an esperamicin; as well as
neocarzinostatin chromophore and related chromoprotein enediyne antibiotic chromophores),
aclacinomysins, actinomycin, authramycin, azasetine, bleomycins, cactinomycin, carabicin,
carminomycin, carzinophilin, chromomycinis, dactinomycin, daunoruabicin, detorubicin, 6-
diazo-5-oxo-L-norleucine, ADRIAMY CIN® (doxorubicin), morpholino-doxorubicin,
cyanomorpholino-doxorubicin, 2-pyrrolino-doxorubicin and deoxydoxorubicin), epirubicin,
esorubicin, idarubicin, marcellomycin, mitomycins such as mitomy“cin C, mycophenolic acid,
nogalamycin, olivomycins, peplomycin, porfiromycin, puromycin, quelamycin, rodorubicin,
streptonigrin, streptozocin, tubercidin, ubenimex, zinostatin, zorubicin; anti-metabolites such
as methotrexate and 5-fluorouracil (5-FU); folic acid analogs such as denopterin,
methotrexate, pteropterin, trimetrexate; purine analogs such as fludarabine, 6-
mercaptopurine, thiamiprine, thioguanine; pyrimidine analogs such as ancitabine, azacitidine,
6-azauridine, carmofur, cytarabine, dideoxyuridine, doxifluridine, enocitabine, floxuridine;
androgens such as calusterone, dromostanolone propionate, epitiostanol, mepitiostane,

testolactone; anti-adrenals such as aminoglutethimide, mitotane, trilostane; folic acid

12



_(C RL9R215, , C(=Y") RL6,
- (CR191(26) 11C(=Y' ) OR16,
wo 200004@RI OR2) GC(=Y' )NR | 6R 1 7, PCT/US2007/076344
- ( CR19R20) BNRL6R17,
- (CRI 9R20%0R16, - (CRI9R20), - SR16,
replenish&r Rl SR20 L ANRL16.6:6; AYopnRFndmide glycoside; aminolevulinic
‘ acid; emh(ragR!m%B%Q))estm&%ntr{ﬂ%lﬂrlxatg de!f!)famg deBecolcine'

d1az1q 1T0rnM1 aﬁoacmate an epothilone; etoglucid; gallium nitrate;
hydrox go Hiso 2 R:lldlséshch as (‘naytansme and ansamitocins;
b fl 6‘ —“Y‘“I"ﬁ?i
mltoguaz nmt djaﬁT?%gostann phenamet; pirarubicin;

i losoxantrtucpad@PQB wmlvih) e,@ﬁr?azme PSK® polysaccharide-
complex QE@F@L@& Q-Q_dzc}s" geoaRz (a@m@juzoxm sizofiran;
splrogem(ar@ﬁz’]_t@;ﬂ_a@ﬁl) 40; @M@Mé Q@R@):](l@mﬂ?y)amme trichothecenes
(especurllf %&R&&)uﬂ@ﬁﬁ?&@ﬁ(g@%ﬁﬂeﬁn vindesine;
dacarbazxﬂecﬁhngraztﬁg 156r@1)t0?1:1ﬁqlactol pipobroman; gacytosine; arabinoside
("Ara- C‘)( 1% %;&gépg)a%&cﬁg TAXOL® (paclitaxel; Bristol-Myers

Squibb Ofc ,9 g) % %%%Zmophor free), albumin-engineered
nanopalzti le, 20 é}(&% rﬁe c aceutlcal Partners, Schaumberg,
Tllinois), 9(1%9 ngT%e Rlorer, Antony, France);
chloram_nl(uEa;@_Fg@ bm?g tmgne mercaptopurine; methotrexate;

platinum (n@m_sgspe@@)platm a@@(rbgp}dm) NR]aslle?t_ngmde é\ﬁ’d 6);
ifosfamfRR dtoxs@iraah; ibrlsting NWEFLBRVESY (rigptylbiess nermgone; tnposide;
edatrex@eS daGh@rfiytik) @€hobtdiin; FPaciakile EKELODGI®); fbanfdgnate; CPT-11;
topmsoﬂ&as@;ﬁlbﬂﬁ{l: k ﬁﬁﬂdltﬁ@&déﬁylom{t@@@)&} ) Neetinoids such as

retlnom@ap;nm{rmagel{mglg&é’MIE sal@facuts t]:@ dema%%ﬂgy of the
invention, XI is ORl | wherein

above.

[0034] Eé ‘::L Alls§ 1nc£1]1-1dﬁd m%e %fm ITJ[P ehfmoqlerapeutlc a; eﬁt" are: (i) anti-
hormonlal a%qlés tlgttaca Fhre%ﬁxg IQI‘ ér1h1ﬁ1t h rgi)naacuon on tumors such as anti-
estrogety étld @}eﬁl@y%lagﬁniec?p‘gr r@ﬁx{aﬁor@ﬁ%ﬂl\/{s)yncludmg for example,
tamoxifen (indeling NG WEPEWR: teloxdn @tra@)( ralﬁﬁ?n@ droloxifene, 4-
hy&oxgqm@@fpgﬂdkifq@écpgﬁ@g_ﬁ i 1|7(3}8, galignd @¢FARESTON®
(toremiﬁdé Btfﬁeh@ij afdmatabshibilrd ﬁu}t inhit} GE-Bzyme NRgse, which
regulatdd &fbgen pr&iu&lglnzrre %na&élak(y |s&:h as, for example, 4(5)-imidazoles,
amlnogfuét%hegmSﬁ(me!&\}oﬁl:e@te) AROMASIN® (exemestane; Pfizer),
formestan Qﬁl g} ('X 318 %l\@%RA@ (letrozole Novartis), and

ARII\/II?Q(%%%@ Ahcgeneiaé) )Fqi algdrogens su%ﬂ as ﬂutamlde nilutamide,

Cl
blcalutam(deoﬁfﬁlﬁ? fnd Weén as (Vf(‘;llﬁ t@xa%ténni(a 1, ZIdcholane nucleoside
evesinespel e (VPERp BREEORY Bid iy hpiop g misese

(0(19R20) INR16- u(, Y' ) ORI 2,
(CRI9R20) INI | 18CL(- Y1) N R16-17,
(C1(191(2), NR) 7S02e,

- (CRI9R2), 10C( =YI ) R16,

- (C12121222) 110C(=Y1) 0 R 16,

- (CR191220) f i 0C(=Y1) NR161212,
A NT129O17T7019 2960\ "N/ N\ 27/ N1 921 AR\




[0096] I n an enbodi nent of the

present invention, X1 is Rll, and

X1 and R5 are taken 28 together
oligonucledidbshpaitiéu@riythds¢ \GHEHL Mhibit QIRsBi@ oWdahe€ih signaling pathways

1mp11catedtHha%é{ran{il Lf pl@ﬁfgl‘glglh glg‘l ats Qor Exgrﬁﬂp ﬁicsélpla Ralf and H-Ras;

(vit) rlbozymes ﬁuc?{: e\% %g;p%gs\a?g Shlbl’[ﬁrs @ g agggiéllzg”%ﬂg% and HER2
eXPTeSSlO“H’é‘tb@fso%i‘tlme%Sé‘!%@tg@éith‘fr@bm@les Gr example,
ALLOVEGITR, NEUWHOENS), 4ad E@XIU@{P}ROLEUKIN@ 1ig2; a topoisomerase 1

inhibitor sﬂlcﬁ asQQf{TCﬁﬁ@AIlI o A§N1Q§ﬁ)t® IHﬁQQQMY\An& nglogemc agents such

as bevac1z1ﬁnaF %AQ/I’AEEIF@& %ﬁg{-‘tg)c&il)p(fii:é?l e cle QCa{Oy acceptable salts, acids

and derlvatwgsi (@V Oféﬁ a‘tglqu thjr anti-angiogenic agents mclude MMP-2 (matrix-
metalloprote(n@k B RQL@)orS,Mm &(‘rﬂat)lﬂﬂ_lﬁalloprotemase 9) inhibitors, COX-II
(cyclooxygel(agmllﬁ&@ )aﬁli \@(}F%cept})r%sﬂ)@qmase inhibitors. Examples of
such useful n(aglglnig%gtanase 112111\15rs§[ﬁagbzn be us{e§ n combination with the

_present cont cnbed’ in WO 96/33172, WO 96/27583, EP 818442,

EP 1004578 (\7@:@@@5)}&10.9@;@3@ WOPERPIGRPG 18134915, WO 98/33768,
WO 98/308dREB €25, 026, DPRLI7788, W(ACRIIRTY, WONBRS (0, WO 99/52889, WO

9929667, WS4, Ep-ok REI ORBANR.: 5 SIS €. pat. No. 5.861,510, and

EP 780, 386Y CE%?QPF%SFQE (ffl\ﬁfp?)é?f'ﬁﬁf émase inhibitors include 4-(4-bromo-2-
ﬂuoroamhgo( @:&l@ﬂz& 1)net{w(1pem‘dlr9-41}2'neﬂ16xy)qumazolme (ZD6474; Example
2 within WO(OCR6 31 B 3-RAGYro-OethyhdpkI1oBy)-6-methoxy-7-(3-pyrrolidin-1-
ylpropoxy)- c{u%l)lgl%b ep@xam&e )AIINR;]EI@H \%30/47212) vatalanib (PTK787;

WO 98/359; C)%%l g%@ (sunl g@ hnd compoun(is.?uch as those
disclosed i 11) I(CUIRubhtamll\g %5) ew# WO 97/32856, and WO
98/13354).- ( CRI 9R2) nS( 0) R16

[0035] ( G 8(829161 ofs&(ﬁﬁ)tz&émc agents that can be used in combination

with the presgn{:&%unds 1g<9.)dpml§t(1tgl k%)%z}fomosmde 3 kinase), such as

those reporteé %@% FZ (g g % oﬁ jncer Inst. 98(8):545-556; US
7173029, usgq;pgpgpg)@sosg@(sﬁéog@ DY CPRIRLBIRET70641; US 6653320;
US 6403588 eb 18@a60am & ozbds/oabizewo vaas/dsadb.es0 2007/042806;

WO 2007/0358%0; 9 2§%ﬁf0176§)dud j@o%@isgﬁu{vé 2604/867491: WO
2004/0069 O‘g% {/0398% %?ﬁéoy/? 9@ dé/ §)D3/(%3561¥ WO 2003/034997; US

2003/1582 & I IS IR0 RIS 899124 %17 I]P§)8ﬁ-59’90 P 08176070,
US 670341 & el (b 7RSS 5@ rSgecitfiadc@nplel gfg@h P18 inMbitbda include SF-1126
PB3K inhiththESetd:d BGRR @R BEDIMPIR Ron b8 Wovartis), X1.-147
CPIK inhitdh:E attached to forma 5-6
nmeber ed saturated cyclic ring

havi ng 0-2 additi @pal heteroat ons

selected fromO, S and N, wherein

said cyclic ring is optionally

substituted with one or nore

Ar nitine ol ortoad froarm hal A NI



HO HO OH ; and all other

variables are as defined in
woodeprsrul a | or |-b, or as def usegmusa07o76344

above. [009911 n anot her

enbodi nent of the present
Exelixid, Rvent i on, Wi s:
[0036] . - - axe}'fmiiﬂaﬂﬂm&pﬁeases asufath tl’n@pﬂ'h@w;x includes, but not
limited @r}gur@lmld arQlItlb ﬁfeloéél@gsls @Q&e@& h&f fﬁlura Suﬂamrnatory bowel
disease ‘al%fuﬁlel %\q nolt lgmtﬁEiQor ML @thse!ase ol ulJeranbo colgg) chronic

obstructlve ]g?\ﬁrfaliy dlse%%m tgeQun fi br(];ap c%e]isg I%J‘he leer and kidney, Crohn's

disease; sﬁVgﬁie sbch as pwfm eCZel%'ld '_Aigroderma osaeoan}l\rTlst multiple
sy e P g RSPl e
failure {E pygapmyyclees Jmgdiyer. I(ldnﬁy’ an(blflﬂa%to@ @fﬂ]’hﬁ‘é‘{ﬂs of the
cardiovaiygnsptem $Q@EGE tdrapnardenbodi ment  of

[0037] t he Apr.@seRtinaiof wei tisi: @mpounXirefil & thiKtpatment of
inflamnd. Bfahplék R R @k Bry betlk BBudt i6) @ﬂllehbﬁéin therapeutics
such as%bter@ l{elﬂ@lde@i I‘tﬂﬁl%% kAo ex%icﬁ)hann inflammatory
agents &&g%on%{ergldaﬁa;& 1gfﬁmgrytaggms (ﬂAﬂ) @uch as ibuprofen or aspirin

(which reduce swe 1ng d all v1ate a1 ) 1sease mo 1fy1 anti-rheumatic drugs
ansat a? éd cycli

(DMAlﬁ)s)iuclh araeithf)tfeygﬁ 3]am1ﬁ0é 1Cé1ates g?f azme! ag e sulfa-free

e ST B P S AR R 8T e iorne
(AZA giclebpariype b EoloFap e s Mgt st Rgmpade RTM.
(nflixigaRsitEpbte LRI etangrdedy; fiyldestgpwitpfigiors platelet detived growth
factors;GizOd PIGckeS; ekiog irearR M. Offindiade)Oipd/oCNartil{ge protecting
agent sﬁ&s hyaIQ(QE &id, g‘luwm;ne, Mndrﬁi’cﬁl ( C-C6

[0038] al k yﬂ@term &%9&%5@{10}&&@&5 t0 a precursor or
derlvatlve(f(QBJ)f 9 JD%%D%Q gf the mxg(tlonmgable of being enzymatically or

hydrolytl 1 ‘6%0630“6 the/more acge parent form. See, e.g., Wilman, -

"Prodrugy uagfg ﬁﬁ]@ thiripé"f?oil%nncal Society Transactions, 14, pp. 375-382,
-615th Meemwa 6) axgﬁile et al '(Pwig ﬁﬁljucal Approach to Targeted
Drug DNJR1LG @ﬁe?med)% I?elzvezy( }'B,QITQWG ;ed ), pp- 247-267, Humana Press

(1985). NI pﬁ)@é gs:()ﬂhl); Rt incl.u(e@Rp@]RQ@)téd 10, ester-containing
prodru&lﬂlofp@@%m)mg thiophosphate-containing prodrugs, sulfate-
contalnﬂmgadgmlﬂﬁgm amino acid-modified prodrugs,
glycosy]a&%g&m%mmﬁlcﬁmgs 'oI(tlg;Ry substituted

phenox;a e%wc&g%g %Hgg%yngal substituted phenylacetamide-containing

prodru %1 éj&or ine prodruté Wwhich gargR converted into
the morf gﬁ?/g%@ | e)dfu% Egdmples of cytotoxic drugs that can be derivatized into

Y') (ORL6) (ORL5) , s

- (CRI 9R2('5) 00P( OR16) (ORI 7),

- (C1219R25" S( 0) 11. 16,

- (0219R20) i , S(0) 2R16,

- (CRI 9R20) . S(0) 2N1216R17,

- (CRI 9R2) " S( 0) (OR16) ,

A CD1O199°N\ 2N NN 29 N111A)N



are taken together with the
nitrogen atomto which they are
wooesbitzached to forma 4-7 nenber edrus2007076344
saturated or unsaturated cyclic
ring having 0-2 additional
a prod@@lhﬁiﬁ@@tn@ﬂ&veﬁﬁll 1&61ﬁeeﬂt afe FdDIRitEd o, SBmpounds of the
mvenn@@rg cINnothm@[ c%éems b&@is des&‘l%&:élb&vg rin g
ELE %E&ta@ﬂ%’ ahroRH B&LJeJtHJu&qnet%JsJ?m the body of a

spcmﬁeﬁ corrq(a)ound &ﬁ t th g et%g% ? cornpo ay e 1do Imled using
routine te%ru%uéknot%m tbemn@ﬁg ici 1tfsfdrm Vd jsm %ts such as those

descnbtd@z_[ef W@l}tﬁna \iy O}m%e from the oxidation, hydroxylatlon
reducﬁm(h@ly@s@)dﬁ]gn—c}e%ﬂ esﬁnﬁcamﬂ} ﬁee%gﬁm@zymanc
cledvagd, 7nd joe l(k{;R thpudmBAed fmpound. Accordingly, the invention includes
metabo(it@mmgi} m&ﬁz,eﬂﬂ@f itcB &g compounds produced by a process
compﬂ“&o&ﬂéﬁga_ Smpound of thid in%ntion with M{aﬁﬂuﬁf]ﬂ a period of time
sufﬁmeg B%g]) a metal!oﬁci deugt @i«ge(of' Y ) OR1 9

040y - ( CL2 9%912 psmNBJs%%mpos!d FNRIELZ 1 pias,

phosph%&g %Y?qu\sl S ? % ofac)l(n(g $uch as MEK kinase

mhlbltors @hﬁ\’?b 1?,' 6) allva chemothﬁ:aéeuticggelé)d()a mammal. The
comporpfsg)f t](e@womﬁre cw@dy ayan éefbm a bj}%er formation, similar to the
lipid arene ORY GRIGYF4 1OSEG) 2( OR16)

[0041] - (| CRheQdRL ek Pert™Ns used to refer to instructions customarily included
in conuile)c(al@&ﬁ;@eﬁc)f(h%ﬁﬂp&))ducts, that contain information about the
indicatiorng, %,9&8 adaanRJ(atQa, aoltﬁhu(ugm Q])i/pr warnings concerning the
use OfSUC(l %&B&ﬁatsl 1 S( O) 111 6

[0042] C%%B@ H%R‘]l@s’ Whlch have the property of non

superimy o%@ 1 0] thete 1" to molecules
which a§ 1@ rg}%gg 06 %egirl 11%&1:31@% mz Eﬁl}éT

[0043] SC( _T i?u tﬂ j_tgefyeomer rffm T‘fm;g%g}juch have identical chemical
constltuggené \s‘pm’:(@ﬁ@_ eut dlfie(eet ngm()f their atoms in space that cannot be
interconYqriefR G fR%bouiaingh bRB1; and al | ot her

[0044] Var "G kreBerati@s t@Stereh@fnicnv@Bltwh # more centers of chirality
and whdsQholBtedre bot @ifror lnradds of Q€ andSr. digfeledd@bhhave different
phys1caﬁ)p) Vtt@s e. ganQJgQé}rlJ ﬂaﬂnég%nfe&ral properties, and reactivities.

MlXtLlI"e? ggljeo%ﬂ‘n.ay 8 amt% nger lgzx!h %ﬁ)ﬁﬁ)‘l analytical procedures such as
hey are taken

crystall%atlon epcﬁrg)goresm afuﬂbhr{)nﬁtograﬁl troaen atom
[0045] to V\]}_‘lrﬂ&(};{lerf ﬁe&)r to tgo séare%i()fa%so a é(anp%und which are non-
superimpQiPIFpigor igagps "lfr?éi‘?f'lfiﬂéhlE d saturated or
unsat urated cyclig,ring having
0-2 addi tional heteroatons
selected fromO, S and N, wherein
said cyclic ring is optionally
substituted with one or nore

groups selected from hal o, CN,
2 N aYe =s] N N'ar) 1 nt N TSIl e



HO d; and all other variables are
as defined in Formula | or kb, or
wo 0s@g2def i ned above, 10010711 n amCT/US2007/076344

enbodi ment of the present

invention, X1 is Ril; and al
[0046] Ot h @kreodhdkidala&hi@Ss adiic@vediBns Ghlfhérdmecherilip follow S. P.
Parker, ﬁgﬂgwwaiﬂlbicti&&y a,k&)zemic@lﬁ'en%@%jﬁ\flobﬂﬁdﬂl Book
Compan@,l%lgvy S%_rk; a[ldqigel'ggldl Vﬂler@ﬂ %eg&ﬁemism’y of Organic Compounds”,
John Wli?cgg gO%SIt Ilrrlrc;gﬂgw Y;%' , 1592 e[hﬁ%&m%&l%pgf the invention may contain
MR R N
intendedéf}i;a@H ﬁe,gsoiiﬂgqﬁf ?;‘rélaof ‘ih(i,fonﬁgufldﬁﬁ lthgin\ientionoirrlcluding but not
limited R,@i’aste@qmera Snarﬁ'@fe]is ﬁéﬁopa%r‘s, és_well as mixtures thercof such as
racemic[mB@ QD birt o bEAERverE G ogyteompfunds exist in
opticallf dARe PHEOIS Sy hakvelihg ebitity floaxtpte thdflang ofpla‘polarized light.
In descriER BtidAy Whve bdpdalds the idfiRes BLhnk I lor R and S, are used to
denote tﬁe_%bsguteacon%ﬁltgﬁof @tl: tko)é&u)e abdeiQ Skrdl tehﬁr@dl‘ he prefixes d
and 1 orYM) an(-) Qrpe%plgerd tgm&g%teglg&ﬁ of rotation of plane-polarized light by
the comlfjrr%fq,ev%he([)] grq gl‘e::alai{g ]t_hsa %1'6 Ce()gl 0%1 is ]cex[o&%r@ %l canpound

prefixed we - d isd} tro- tatory: Eota gi-v i %9 , these stereoisomers
are idel&%@%&%@éﬁ%ﬁl ima’ges :)f?:né aﬂtZ%ElZgZﬁc stereoisomer may
also be mfér@}p s W@)om,an(i gviz;t’r@ﬁ(mch’ R)HT@%)CH’ECI an
enantioxh_e}ig migtfreRp SQFRApiFture ((f @pn@gﬁ%l‘m@ 4R rgegmic mixture or
a racembs, Mch may (\(ﬁRﬂg}Q}Rﬂ@ @ no stereoselection or stereospecificity in a
chemical &a@B& cQ ﬂ:&c&é "rhe2bRls Gacemf(nﬁctuﬁ'fbgi. “racendd 1 Bfer to an
equimo%)n;ilxNBBf ﬁ%namz%peci%(d&m&)lIéu;tivity.

[0047] ) NRpre te;lmz'ta!l}glg;lﬂﬁ &:('ta%lx'ma‘ipfgrg'ar&ers to structural isomers of

differeni e&%%%?%% ch§%%1%£§wgﬁem barrier. For example, proton

tautomers CWW ﬁTtowt@W 3 cgde interconversions via migration of a
proton, §u(h@§thw 6])1 W“;W)Sﬁ%éﬁi“é Valfmce tautomers include
interconyfs'@t_ls m;g)@l)z?tp(g( sgns*cfs tNRTM:ZErOHS'

[0048] - ( CR])e@lmeO‘yh}_r’m@(u@y grfegﬂzk Blt" as used herein, refers to
pharmace(ti@m a&%ﬂé @ﬁc:ﬁ?ffﬂg)g(n@ ﬂ_a@:bﬁt):(n@cﬂﬂ_dwy the invention.
Exemplﬁrﬁ sQlts ;L(QLB«Z&) BAR (ngaﬂ.ﬁ)u(fe@Rﬂraé, geetate, oxalate, chloride,
bromide, gcﬁ&l,%&%ﬁﬂﬁl;gogﬁai;&(ﬁ)hosphate, isonicotinate, lactate, salicylate,
acid citr_atg, %atelgﬁé gaanltcggagzﬂ%&,@mmﬁt& %Ma’w, maleate,

genﬁsiné%%%@ﬁégﬁ%‘éz%lﬁﬁf% g’,Fse%charate, formate, benzoate, glutamate,

methangstlf@ﬁf @ﬁﬁl el’,f 63 (Q%tb E?izgzesulfonate, p-toluenesulfonate,
pamoatg ((m'-g%nga -2 \?Tjorgquflpht oate)) salts, alkali metal (e.g., sodium
- (CRI 9R250SC( - Y11),pRl 6,
- (03. 19R25" SC(=Y1) NR16R12, and
R21; and all other variables are
as defined in Fornmula |I. or |-b,
or as defined above. 1001101In

anot her enbodi nent of the present
I "Nvsont 1 AN VY1 1 L 111 Hadayy N



0]l %QN".--S- 0 OHH HO 2
, HO[\ ot her variables are as
wo20s@Bf2s ned in Forrmula |, or |-b, POFUS2007/076344
as defined above. [00111]1In
anot her enbodi nent of the present
and potdsdMMAENAIS li@ine eaXfilmefalGe.o., NiZnefitmfsalts Nndpi@bd@um salts. A
pharmdgl_lcah%aﬁ@alw invEIbd tﬂ"@;lusiafbdamﬂleﬂ molecule such as an
acetate 81'1- bs@({cma\n{e% !)r @tm (%ﬁtelaJn el"h@c%unglejn hn%dan} (Pgamc or
1nor0amc 01ety ha n£bllizes 8! cha;lg Q\’thc Mentgj‘?hpo%f ﬂuﬂl@gore a

pharmacellg_trlﬁaY}ﬁwce ab %sa t n%a }t \Fc] more tgan pnggharoed atom in its structure.

Instanccis Fﬁ;@ PﬂxhixpB ﬁhargekatonis a§e pa\%( ge) gaﬁuaceutlaally alccleptable salt can
have mléttph @Pnte{/lglls IHérBet @%amgi;eéucaggacca[éafﬂi: 5ﬁ1écan hflvﬁ one of more
chargedRgmyypdorpng or moggjcouter hl’l or as defi ned
[0049] a b O Vifighe cohfP@l 33 nyautigrrigitbiye the desired pharmaceutically
acceptaﬁfrﬁbﬂld} HaE'Ei)Ered(Bf anf s’[ﬂ@alepfet@@ @Mifable in the art, for example,
treatmejlt bR e i:)aQ:n‘Jith axﬂaorgiaﬁc aci@(ual)aalRﬂoﬂhloﬁc acid, hydrobromic
acid, su%oee{ci@, inigic BiJ},]nethanesulfonic acid, phosphoric acid and the like, or with an
organic acid, such as acetic acid, maleic acid, succinic acid, mandelic acid, fumaric acid,
malonic acid, pyruvic acid, oxalic acid, glycolic acid, salicylic acid, a pyranosidyl acid, such
as glucuronic acid or galacturonic acid, an alpha hydroxy acid, such as citric acid or tartaric

- acid, an amino acid, such as aspartic acid or glutamic acid, an aromatic acid, such as benzoic
acid or cinnamic acid, a sulfonic acid, such as p-toluenesulfonic acid or ethanesulfonic acid,
or the like. '
[0050] If the compound of the invention is an acid, the desired pharmaceutically
acceptable salt may be prepared by any suitable method, for example, treatment of the free
acid with an inorganic or organic base, such as an amine (primary, secondary ot tertiary), an
alkali metal hydroxide or alkaline earth metal hydroxide, or the like. Tllustrative examples of
suitable salts include, but are not limited to, organic'salts derived from amino acids, such as
glycine and arginine, ammonia, primary, secondary, and tertiary amines, and cyclic amines,
such as piperidine, mofpholine and piperazine, and inorganic salts derived from sodium,
calcium, potassium, magnesium, manganese, iron, copper, zinc, aluminum and lithium.
[6051] The phrase "pharmaceutically acceptable” indicates that the substance or
composition must be compatible chemically and/or toxicolégically, with the other ingredients
comprising a formulation, and/or the mammal being treated therewith.
[0052] A "solvate" refers to an association or complex of one or more solvent
molecules and a compound of the invention. Examples of solvents that form solvates
include, but are not limited to, water, isopropanol, ethanol, methanol, DMSO, ethyl acetate,

acetic acid, and ethanolamine. The term "hydrate" refers to the complex where the solvent
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is Il or nethyl; and all other

vari ables are as defined in

Formula 1, or kb, or as defined
molecule i@y €. [ 00114] [ 00115] [ 00116]

[0053] [ OQl]eJtezx]m I’pﬁ)te@trﬁg QEUBQ%EE@ Q&lbs@ttlent tﬁh@ls commonly employed
to block ot?protect a partimﬁar} %Ttlyna&mhﬂgrzeacthng otﬁler gmcélcr)n)a}ll groups on the

compound; Kor @‘ﬁ?ﬂleoaﬁ aqn}uy pg)‘ﬁtﬁ]gg: gr(fim fs@dubwulexﬁ attached to an amino
group that BIPARS 0@ ProtExd Ithe argnccfutp@nahm dletp@ci‘md)amd | Syiitable amino-
protecting wpﬁgﬁlﬁéjacgtﬁ %ﬂu@@ll:e@d t- lgr[})lxyc@: %ﬁl (BOC), benzyloxycarbonyl

(CBZ) and 9%:0’? i) lmeth’}l%)zm 6@% Fmo.céj‘fml (I:os fﬁdmjfy protecting
group' refees toad scl@iﬁntgmg @( glvipit ocke(’)r protects the hydroxy
functlonahty( Suit=plg gg_t@@@)gi’o@(s mply(NRptﬁ R Bilyl. A "carboxy-protecting
group” refers(t@a?su%&)()mggmup thét@les or protects the carboxy
functionali I%r))g:nggtarbox §BldL ph@nylsulﬁ)%thyl cyanoethyl,

2-(trimethy] sl P)@ f% ﬂg N tlé) _Q )Z@éfl-?enesulfonyl)ethyl 2-(p-

’ nitrophenylsx(l@g@@glg?@ym@hg_sgk@(o);qhyl) NRetEyRgnd ‘l?le like. For a general
descnptlon-of @R&cﬂlggr)) PNRWGORIREST. W GiéﬁRPﬂotectlve Groups in
Organic Sy%ﬁ%é M\/ey)é’&ogsq\lew%%l

[0054] ) (R%ﬁteﬁ?ﬁg%’j“?i%@( %xs )nﬁité)li aéci ﬁiml.pounds of the present
invention" an(i@qm@g_rgs of FW I@) 21(@@ otj}m]ﬂe)mdlcated include compounds
of Formula-I ar(d SO ess, @G}Qe‘frﬁ Bém:eM' t%u(o@@é éo@is?l)etabohtes salts

(e.g., pharma(;e@aca:lg %apltlagg (a%@}r‘o%ltﬁereof

[0055] ?{5 P g) T benzofuranyl compounds of Formula I as
described ab(("@fﬂ_ﬁ?l ;Rg(%é);% 1@(3%%% ueefléas j}/{FK kinase inhibitors.
The present ihV@iR ieQIR2 @h@é@(}s(off@lr@.yae I-b, or II-b, and all other variables
are as defired iCF@R2Q) BS(0) 2(0 k 16),
=((:219R20)" SC(-Y')R16,
(£91220) nSC(=Y" ) OR 16,
| 9R20) 11ti C(-Y' ) N121611. 17,
ay(221; and all other variables
rdefined in formula I. 1-b
1l-b, or as defined above.
,[O )118] I n anot her enbodi nent of
t he present invention, X2 is al
ot her vari'&bles are as defined in
Formula I, I-b or Il-b, or as
defi ned above. [00119] 1 n anot her
enbodi ment of the present
invention, X2 is and all other
vari ables are as defined in
Formula I, I-b or 11-b, or as
defi ned above. [0012011 n anot her

enbodi nent of the present
I "Nvsont 1 AN V) 19 I RBr A~ o Cor




OCHF20OCHF20CHF2 CI and al |l ot her
vari ables are as defined in
Formula 1, 1-b or 11-b, or as 37
defined alBove [001211I n anot her
enbodi Rept~0f T he present

i nventi on, g : and all other
vari abl es as defined in
Formula 1, A-B or 11-b, or as
defi ned abovyé&' 10012211 n anot her
enbodi ment Bf the present

i nvention,I-X2 is sne ; and all

ot her variables are as defined in
Fornmula 1, bb or 11-b, or as

defi ned above. [001231l n anot her
enbodi ment of the present
invention, X2 is C6-C 10 aryl
substituted wth G -C4 al kyl; and
all other variables are as
defined in Formula I, |-b or
Il1-b, or as defined above.

[ 0012411l n anot her enbodi ment of
the present invention, X2 is

- SShal o Cl or 5- renber ed

het erocyclyl ; and all other
vari ables are as defined in
Formula I, I-b or 11-b, or as

defi ned above. [00125]1n anot her
enbodi nent of the present
invention, X2 is all other

vari ables are as defined in
Formula I, I-b oror as defined
above. 100126] 1 n anot her

enbodi nent of the present
invention, X2 is M "and all

ot her variables are as defined in
Formula I. T-h or Il-b, or as
def i ned above. [00127]1n anot her
enbodi nent of the present '
i nvention. X2 is ouboeyel yt
(e.g., Cl-C6
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carbocycl yl) or heteroeyelyl
(e.g., 4- to 6-nenbered

het erocycl yfi, wherein said
carbocyclyl or heterocyclyl is

[ooss; O ptlrf a8 %&1Men§d#@§ﬁrés$n“ﬁ@xgloﬁl\4: OUQ(B @re of Formulae I-b, or
II-b, and afé)ot}iler Vartlagl re%é‘l (!Ja n g engL%Q[d en A 4"

00571 _ocr 3, - NOQ, oxo -Si (C1- C6
[0058] al kyph dmbodiCRK BRROPELentivs, R RUB halo, CN, CF3, -NR''R",
—OR11 SRI(1 qxegi%g)llgcgﬂﬁy C); Qﬁlﬁld all other variables are as defined in
Formula I+ SRZO) UC( ) sRi't

ORI ]%:l zz0) nNeRr i | ,
[0059] ( c Rlam@)npﬂgm@ of tl(e@]ﬁeg 41V62§l0n1 R!is H, halo, CN, CF3,
C1—Cs a]k§l1 SﬁR@l124vhereln R' and R" are independently H or C;-Cg alkyl, ~OR"!

Wher]c;lln R 1@ H or—Cl ht ? Bzgli %}!\é%l. QE g—fr é’ I CB;ilZy’l; and all other
variables are m&‘omlﬁé I bSOC{I

[0060] Y )nmﬂ@’f@@(@unent of the present invention, R'is H, CL, CN, CF;, methyl,

—NHp,, NH(&WQ)—ONR} —103@2 811611 other variables are as defined in
FormulaI-Ig 9R20) (x(_r) R16,
9R2) "0C(=1Y11) OR16, N
[0061] ( moélgzglyo’dl’[mf the W@’ R is H; and all other
variables mas(d@ﬁémf_)@r@@(lgyagf @—R]_G) ,
0062] - (CRI9R2) 110P(=r) (0OR16) (OR17),
pos3] - - (CR'R26), 10P( ORI NOR') ,
- (CR16R26) 11SK R 6. . 616,
1,)--(0{16R2)0S(0) 2R Is,
-(cR9R2),, S(0) 2NRI 6R12, n
-(CRI9R2) S(0) (OR161), (CRI6R2)6
S(0)2(0R16), _(cRI9R20)sgy,)R16
-{CRI9R2( 1), St (=r) OR16,
--(11R16R20)1 S C(=y, ) NR16RI 7,
and R21; and all other variables
are as defined in Formula |, I-b
or 11-b, or as defined above.
[00128]i n anot her enbodi nent of
the present invention, X2 is
C4-C6 carbocyclyl wherein said
ear bocyclyl is substituted with
-C(=I(")R16; and all other
vari ables are as defined in
Formula I, I-b or Il-b, or as
defi ned above. [00129] 1 n anot her
enbodi nent of the present
invention, X2 is defined above.
[ 00130] Anot her enbodi nent of the
present invention includes
conmpounds descri bed i n EXAMPLES

E 1EO0 anAdA A~roarnmmniinde bhaoal Awre AAr



| TNAL / [ 00131] The present

conpounds are prepared according

to the procedures described bel ow
[0064] in the schenmes and exanpl es or by

[0065] WEH&Q Q&o&iﬂéHMthé ;Qesetnhﬁveﬁfni R? isT) Galo, CN, CFs, -NR''R'2,
~ORY , =S art I%)E% é;/lC X\g ables gre as defined in
Eoo%& BN SR P GRS

Formula Lyegr flefied 2bovst ennedi at es may be
[0066] ObihdRmbdieRAt CORIR R inddntiod O Is BIgGlo, CF3, Ci—Cs
alkyl; and Q&%@r@%ﬁes% %%fﬁ&mﬁrﬁla@d ay defined above.

[0067] S\S/: al | Cbed ?r%&#ilg: é)gs?ﬁxet Hléei.n 08 IQIS H, Fd CF3, or methyl;
and all othmztnhlé;@] e z(s @pedeq@am]a é or ag Jgfpgdabove.
[0068]  de&GhdHaeehbddmeMBAR/pPRGR hIontiodyR’ is H, F, Cl, CF3, methyl or

CN; and alpo?i{enger&é%re erlgﬁnmg ﬁfnﬁﬂﬁ 9)1& )ieﬁned above.
21For ex

[0069] 5 %B@ﬁ%efltlﬂf S%P eseél anﬁlgannﬁlls H, gal(b?N CF;, -NR''R"?,
—OR", -SRY,FCHPNBYR'{; br Ch-1Cs PRyL e gil dther variables are as defined in
Formula I, 26,8085, 6:Qs MSlegotehe synt hetic

[0o70] ' Ogatago%er%}ﬁ Jih gftﬁe?r(e)s%&ﬂﬁe'ﬁﬁﬁ Rbis thélo CN, CFs,

R“R12 C(fkg)}\lﬁﬁlf hﬂen\‘ﬁ{ ﬁ’&ﬁg g&mﬁpe@(ﬁ&t}y éld)r C,-Cs alkyl, —~OR!!
wherein Rl_us FIRgC {O6HMyl, sherl' wetin 8l s Hde& €% il ehd all other
variables akefds Jeilfh@d 1L F&Tﬁﬁa@tl%r& II- bT)hzﬁ Meﬁ@ybobie

[0071] r e Ct r em dlmerge ttthe)f)re nt%@e%!lo%tRe is %rBr Cl, CN, CF;,
ol a resence’ of

BN ST AL o AU
and all oth¢r narlaales ¢ 4s addh@ irgolmvie h - -b, odUE hor @gefined above.
IV, Kdi et hyl f or mami de or
1, 2-di net hoxyet hane, at a
tenperature of from 750C to room
tenperature, to obtain conmpounds
of formula (V). [001341.
Conpounds of fornmula (VI) may be
converted to conmpounds of fornula
(M1) by reaction with a
hal ogenati ng agent such as
phosphorus oxybrom de, neat or in
a suitable solvent such as
toluene, at a tenperature of from
roomtenperature to 140C.
Al ternatively, conpounds of
formula (VI) may be reacted with
nonaf | uor obut ane sul phonyl
fluoride in the presence of a
base such as
di i sopropyl et hyl anmi ne and a
cat al yst such a.sethyl -

A m nanvve: A ne TNn 2 eenl vioent ec1irh



(V111) by reaction with a base

such as sodiutn hydroxide in a

protic solvent such as et hanol or
[0072] metdeactist embgltmea oft@m@p‘ca{vm@ lbﬁsH Br, Cl, CN, CFs,
~NH,, ~NfICBN-NEBEN, EOPEr, at(NEICHP-A(ON(CH;),, —OH, or ~OCH3;
and all othér@Eratlos art SREEL tfRla 1, CO 0L BLAS deficd above.
0073]  f ONMHIR: daineR0r RGreleRAFLEL, lesthmo 0H, or C;-C

alkyl optio alijlg;' &JLSItltgtn %Ihafcf ¢ gm(l QYO%IQ)([}QLIQSQ% Igsedei%ed in Formula I, I-b,

commer ci al

abBT e or prepared_ aoror ql n
[0074] to Ing&cﬁ}g]i,f‘glb(gl)meﬁ Iof t]gﬁregﬁluﬁ%monalh gt ependently Cl, Br,

Me, Et, F, §Hﬁ 2 Cgb preOIé G{lergll pthf:gvag@@ﬁire as %eg%eli] mggrmula I, I-b, or 1I-b,
or as defin@labofe. aza- benzo-tri azol - 1-y1) - N, Nf

[0075] i f i an boebbdiBent B théyydstibt iMARtII R’ is H or C—Cs alkyl; and all
other variaPE%R k] OO Fﬂﬁﬁlﬁp hater- b, or as defined above.

[0076] N- ﬁnehnﬂ‘le%t)(tweﬁmﬂggg!egw&n)mn/ le'[-ﬁyr Hethyl and all
other varial lﬁea% ra.sbd(:) fd nled 1n]~‘orm aqx%rorqu loroag CTgned above.

orll-b, or as eﬁn

[6077] gne f)fethaerpresentlmlvgtnmoneR ISI?‘I and all other
Va“ab‘esaﬁ g’%‘k%}ml“laz‘ '3o5Eh 208 {TRIBPE, i n

[0078]  { & apersEbrsEncis bf th Pistgh inaafias. B dgnsthyl: and all other
variables aglaedafingdin Birigd Jroopirb, et ahydfigdine. or

[0079] t I iv2h Bybb@RANEthe fles@tinvedtied, R is H or C;—Cs alkyl; and all

other variaBl6laM &S U fineSikl EAmB:S, 11b 81118 byatlcBicl a4,

[0080] N'\lln%é&’%tem{dd QO %Esent%enuon R® is H or methyl; and all

other Vanag?s are 65 de {nn(Fm h an a I q oraII- ornpcﬁ:ﬁl%eg zH)ove

[0081] 0 b{né'lpoﬁmerteﬂl Od’(‘j‘t‘jﬁﬁ%}ﬁ I;;i{a%nt Blfzen:[;o&lrle and all other
variables afeyeydefinednp PP et YRR o R G5O At of
[0082] f oforeppdther e(ng@gl)ent ef4hs plgwsnt (gmnmnﬁ?e @ methyl; and all other
variables agiag defiyibd iy Fdrmudah IdNHO uinvel&:figfl above.
[0083] f Ormidn@odinMnd ok the gaent iB@Eibd, ®Nis MRt (e., Formula I1-b
an am ne or hydroxyl am ne 1Dl SI BR
in the presence of a Lews acid
such as trimethyl aluminiumin a
sol vent such as 1)CM at a
tenperature of fromroom
tenperature up to reflux
tenperature. Alternatively,
conpounds of fonnula (VIII) can
be prepared from conpounds of
~formula (XIl11), according to
Schene 2. 1001381 Conpounds of
formula (XI11) may be prepared
usi ng publ i shed net hods descri bed
inthe literature. Conpounds of
general formula (XIV) can be
prepared from conpounds of

fAarmil a 7 VYIITLLIY 111 nAa ot hade




by reaction with an acid such as
hydrogen chloride, or acetic acid

); and all olther VarlaB?fes ar; aslae ed 11913l u{1 t[ or? HC as ?%ned above.
wat er, at a tenp

(00841 ¢ oy f@ﬁ%@tﬁ%ﬂf i B Eé’nes o g K is i and
all other vgigley @¢s deﬁ[le@ @]Ed.@u]@ 0014 ¢r aﬁ G Okd &ove.
[0085] [ Oﬂﬂaﬂo%a[th&;hﬁQm Lﬂ@%@imm&ﬂ@&l is OR'! wherein R" is C;-

Cyz alkyl (L gllg g]S?tute thQ g‘n% §r n[og:%%é g mdepenilently selected from
roxyl anal nes o a
halo, CN, {Ex P?Fjﬁ%‘ ’g FCe bedel ~GE g CEY IR

(CRIQRzOHHt:‘meg ‘mgﬁo)n@eﬁ)NRﬁR]ﬁ h@ngRZO) NR16R17
el bber kel Jbersy nkl@atr RIT QUIR),

ey g R T FaR A e o

~(CRPRRPESH IR ‘neCR “BELQ@RE)OR', ¥GRIR Az PREYINR'R",
(@@%@Pbaﬁﬁ@ﬁ&ih&ﬂﬁﬁ?bﬂ?yx§@6&@ﬂi(CR%@%@HOMS@RWL

1 ( ent 2

e Rt KR acty o TR o

S(O)OR™), e@&mlﬁogi ) Ms)l éE?szo)S%ﬂ( HORE, ~(CRPR®), SC(=Y*)OR'S,
—(CRPR¥Q S&&‘X}l\ﬂ?\mbl)' aldQ@ 158 J1RME B ENes B as defined in Formula I or

. dary al cohol s of genera
Ibowﬁﬁﬁ%la(XXﬂﬂl may be med

0086 ;s iy irestoPRIETS™ e er B ae™ "ﬁ

I|terature They may be reacted
Aehydooxy lpht al L't detausing /ﬂa
HO hosphlne nd oup@lng reagent

uch as diethyl azodicarboxyl ate
to provide conpoundkcgﬂ>general P

cH0 _farulta ( MORK Mk qpsﬂHds/ﬁfo
gen%ral formul a III)\oTay be
deprotectecl using hydrazj ne or
net hyl hydrazi ne ‘4,0 provr P

\j/”h@droxylant es"asf gener ornQIa
X II-a) Conpounds of fornula
1-a) nay be fg%ther nDd|f|ed%1
t

\\,/\QY/ duc tion b ™~g"
dehyde ketones using a
- reduci,ng agent uch as sodi um 2
~

o T TaeC oxyHbQLQEydﬁ%de, S um
eyanobor ohydri de,®
borane-pyridine in a sol vent such

H chl pr oet hane %N /ﬁl
/’\»/?enﬁeratﬁtefaf/f oﬁ$an%<eﬁ'

tenperature to reflux.

addi tion, conpounds of fornula
(XU-a) may be further nodified by
al kylation with an al kyl hal ide
in the presence of a base such as

+vi1 ot hvl srm no TNn A eenl vioent ec1irh



Were R is an optionm
subsfituent group, n= 0-
[OOlGO]Substltuted 4 ehloro n|

Hbcanet |S|¢ane |r sol ent
such as | ene using \a atalyst

SUCh°zf

etr s(t |phenyhghosp alba

dl@ﬁ?at peoAt ur e \}é
roomte u ature to LQN - The

nitro group may be reduced using
met hods described in.the

[hieraide JeagtTOR Imeer. 5
atnosph%mp 0 hydro \E/At a

\ N
& Twésmﬂe of om1lto b
N\ .
o atnospheres in the presence of a

cat al yst such as pal [@di um on o
N arbon and hp a ch _as
<;? etanot” oo et hyl éﬁh\7ihﬁﬁ
\ NH t enpered ur e.

[00161]Tr|fluoronethaqysulfony]
sters of general fornpla (XL)

N Mse 0s%- cou
[ degcr i ed %bove p{epared
by usi ng net hods escrlbed inthe . 4.

literature or: accordln% to Scheme

other vanalj!?j are gélﬂf‘glﬁgn l?f)ﬁnulal oré—b or z}% e( %L |a‘30(feXL| )

[0087]  X=Inkepthergmbpiitnert ef ttRprejens ingntico gt fsonal
substi,uent group, n- 0-4

(0]
‘ \/ \[/M] H@lld(all mﬁﬁ@elbﬁs a%f as GERE fnaj)rmulal or [-b, or as

®mmd%m;ructure (XLl) may be reacted

wth two equival ents of

[0088] 3] R‘WOF}"FI*?WPE‘I‘“F%%@@ RS Sybpras is
n-butyl lithiumin a solvent such
as THF, followed by quenchi ng
with trialkylsilyl halide such as
trimethylsilyl chloride to give
triallcylsilyl phenols (X1.11).
Trial kyl silyl phenols may be
further reacted using literature
procedures to give
trifluoronethane sul fonates or
nonaf | at es of general structure
(XL). [00163]It will be
appreci ated that where
appropriate functional groups
exi st, conmpounds of fomma (1),
(rr), (111) or any intermnedi ates

1iend 1 n thotrr nronar a1 Ann Pov, ho



di ehl oromet hanc Primary or
secondary am ne groups can be
converted |nto urga gr oups (

Nl | CONR' R 1CR"
NS action, ﬁﬁt apypf HO><¢D§
P i soeyanate i e esence of a

Suitabl e base such as

O
rlethyla ne, a suitable
S ogﬁbh EijJB nethéf;f“\/oﬁ

[Gb167]An amne (-N “ray be
/L\thalned by reductlon of anitrod
HO

)H@E oup,>f or-exanpl ¥ \N
o e

l'ytic hydrogenation, using N
for exgnple hydr gen in the
oése?gi r@;ﬁﬁ”@atalyst f or
exanp paf?adl on a support
ch as carbon in_a_ sol vent such
all other Vaél%bleé:trw rleﬁgeé &F&Tnéla b(ir I- % A aa(ie%ﬁ%f)ve
[0089] e, dp.anqtfetetvbadipient offbepertatintcal X/ js t he
transformati y carried out
Ho/\]ﬁ§\oﬁenich%%ﬁﬁﬁadgﬁ usi ng for
ogxanple a netabs e.g. tin or

|ron;a;n the presence of an acid o
hyqbgggf%;;qﬂa0|mN -
//A\?ggng]ln a fufthet exanpl%l/\\o

anlne (- CII2N 112) groups

H ned reductlon r bives ‘/
'/\/(\ aftlc‘}(\

hydrogenat on0u3|ng for exanple
hydr ogen |n Hhe presence of a o
N, et ahi_cat aly or_xa
2N Dabl adi urrsn a-suppor t suc a9~
carbon, or Raney nickel, in a
@@Ivent such as an et her e.g. a=

yclic hep,csuch asa, o’
\v/EéPfMQ%ﬁ%fSré¥”¥m a tenpgrature

Bron1 78C to the refgux
N enper at ur e pf tﬂe spl vent . 9
[\ REesLr~g fur e aﬁﬁl\«F,Ao/
_ aMMe(-Mﬂ)gr&mmumeam
N"  obtai ned from carboxylic acid
variables 2@ bsQUHRSH i Fofetlattbr 18Yor gqm&a@w nto

[609¢] t h&ﬁ%r r e%ﬁl%gqoﬂg resel¥ 1nvent10n q@ls

fear rangenen

and hydroly3|s of 2t he resultant

i soeyanate [00170] Al dehyde groups
(-Cl110) may be converted to

am ne groups (-CH2N12:122)) by

roadiirti vve Aam Nnatt Aan ol Avit A AN

; and

; and all other



nmet al exchange by treatnent with
a base, for exanple a lithium
base such as n-butyl or t-butyl

rpgitm  qpyTenaNy At a | ow
HO/\‘Jt/:a\;'!g)erature e5g. around -78C, in

sol vent such as
t drol uran t hegy 2%
ueﬁEﬁ%d wi'f @* trophié to~
i ntroduce a desired substituent.
Thus, for exanple, a fornmyl grqup 2
y ‘be i htroduced by_u ng o~
\/I;rTH‘P\f di rré'tbhy*I’T\@r/%m dE%éOt he A
el ectrophi | Aromati c hal ogen
H,N ub;ﬁLtuent alﬁﬁrnatlvely be
suBj ect ed rd (e.qg.
@@Iladlun1or copper) cat al ysed %L

HO eactlo |ntro ce, o
e cya

__amde, aryI heternyl alkenyl
o< al | E?ﬂyr,\othl o-oﬁi/}mno o<
suhstiiuents. Suik abl e procedures
X Egich gﬂy be(;gpLoyed |n9gzde H
~wthose dasgc oSuzu
<;;7 st911 e Blichwal d éifﬁgfzmng </,
[ 00180] Aromati ¢ hal ogen

substit ents may Iso\yndergﬂ/”\o/i
~~o ucl egphi ke di sptatenent .
followi ng reaction with an

all other vagighisy a5qpe flediecd inffereilofyh b er asdsbisd &evean
. [0091]  aninR®thefembBudimadt 6 @lesent invention, X' is OR! wherein R is
heterocyclﬁ@\éanto%gl%gyéeld Metero%ﬂgib o;ﬁoJal%&;sduQeﬁ with one or more

groups 1nd?peény gr sgfcte? éom hﬁlo,tCruﬁ\IéCFat 8§ SN 2 oxo -Si(C,-Cg alkyl),
(CRIQRZO}ﬁ(@f ]B 16 Q@B IQIR%O}I:!(&HY lemo_NCRmF{ﬁMng )NR16R17
~(CRPR)NIYR CUIRPRQUNSIS, QE R RAPG-JRFC SERY)NRC(=Y")R",
(CR19R2°| ﬂﬂleégtﬁ} )%ﬂlggrcl‘i‘zg%ﬁﬁ&?gﬁv%%w%h’e &zt”RZO)nNR”SO RS,
R R AR VB RO P ORBIr{CRAB ef3r6)Y Driegy,
~(CRPR*poph)for')H ttmwkz")mPG:IYO@RC‘f&d)Rléf f@RERS),0P(OR)(ORY),
19120 1 O, BEPo I'M{m 17
(CRIQRZO)%?OS)E R 92 )égigc r I 9 2 The 16
R h R g @@o@& RSV R
—(CRPR®dtaiy @', H(KZR()R'H)J e YSR'& adah yﬂJaﬁJ&B other variables are
than 5 tiM even nore preferably
l ess than 1 uM nost preferably
less than 0.5 pM in the MEK

activity assay of Exanple la or
I b, 1C50 of less than 5 ti M (nore

nrofaoarahly | ace +hatrtr O 1 nihA

;and



[ 00190] The present invention
includes a method for preventing

asdeﬁnedeO lm?f’ot ?ggrdagdeﬁ&pl antation in a
conprisin

[0092] ad Ilﬁ aﬂqﬂ‘glt eélpqdﬁxﬁnttoﬁhegagi;e&t IWW 1sé) 1 wherein R is 4-
to 6—mem‘tterhﬂfe1arpe¢]tl haag | Iytroeefnﬁiwtohl\p\@er@[mdl Ierocyclyl is
optionally gfbstlﬁte@ﬁmmgorpgrougs(ﬁ[deélﬂﬁ-selected from halo, CN, CF3,
—OCFs, —1{(? Q»go/ ? gt ECCR gﬁm)é : (f\?JOES (CRPR*), C(=Y")OR'®,
(CRszoi ﬁe¥ WGRU a@szro))ﬁNR{l)sﬁlé - [CV‘IQRZD 'ths e_I{CRszo) SRS,
—~(CRPR®G - YSR NG (@ s@pmtd =t hatapeut i C
(CR”RZO?IQI@Q&}YI )%%1%9 ](i:ﬂ_ 5? %Qﬁles%e,t{“‘t (gRI"’I}m) LOC(=Y)R',

I NC
(CR”RZOH%?(n@OE‘h g(%lg&b?ﬁ( %@ﬁg}g%ﬁ n(&g”l? OPSOROR™),
—(CRYR™), 0P X ORF)(OR T, -SCH' B, @RIOR ' H(IOR V), MOR*R?),S(O)R',
(CRIQRZOQL*(@)Q{]O S(b§19fpdg S 5‘2 ﬁtl{nﬁe—Q‘ERuﬁﬁo)nS(O)(ORm), ~(CRPR®),

UL 0B 0 O
S(0y(0R’ dsé‘& Fa%S&S‘ngt hEﬂRo Sg{~YJOR', S(CRR),
SC=Y")NR (i dantl RGasiall @_t@mag@]et dre ap dpfigll B Gormula T or I-b, or as
defined abel 1 eved that the conpounds of
the present invention can render g
abnormal cells nore senS| tive % >—N
[0093] tr %anot Sr emb ]:IR { tée ﬁ)resent mv tlon%El
pur poses 0
HN biting the grovvth of such
or cel ? gnd ajh pthan ]Ja@iﬂ;\i?gap?a’s defipgid @ Formula I or I-b, or as defined
above. invention further relates to a
0004 MELNQREefRba RS ilchZiR Shvatnor fel
cells in a mamal (e.g. uman)
totreatmsnt hra'at' c

& @e% i nijsteri sal de .
HND/th an ~anount “af an\gzﬁmpound of O and

all other Vane%[e% areats?l]eﬁne o;}?r%%glosr’ Pll) Xraag (? f?ne? bove

[0095] ¢ hé‘l"ﬂé’é}Fr empoimeH Ofélr?@ﬁﬁlt‘[ mivegtlon X is

o effe,m eis s tizi ng abnor nal
cel | t reat w.th
T adi atl on®” 1001931Kdm ni stration
of the corrpounqns\‘ of the present

HN i nverjtign (her fter the
oacth girpoun S¥.. can be e
effected by any net hodant% N vanavies areas detined in

Formula T q5 iy A ag it iP\Per y of t he conpounds
[0096] t olrffembglingeat ofthe ragsdn| igypption] K esslél and X" and R are taken
nethods i ncl ude onral routes,
i ntraduodenal routes, parentera
i njection (including intravenous,
subcut aneous, intranuscul ar,

T nt v avimacriill ar Ar 1 nfiiecl An)



bur)di isopropyl azodicarboxyl ate
DI PEADI i sopr opyl ethylami ne

together W%&Eﬂ%o%%é gﬁntil tII;)] nel?(nyrfc:) eg%péelzdgol f(r)]I’I(I:I a 5-7 membered saturated
or unsaturaEeEl)@clic_rig lﬁylj_g_Og? Eldglonaalfeﬁ@ftw |seéeﬁtF(H‘86p, S and N,

wherein sa@igycOcae b omfipnaity sghetituted with one or more groups selected from halo,
CN, CFs, %EL&@,ZXM@@QM@I)H@@%&&W@6: LSRR,
C(-Y’)ORﬁéleg%g%; o(e%{é\lg“ﬁﬁ h@k“ﬁﬂ?\ik‘*‘sﬂ% —(CR"R®),0RS,
(CngRZOmRI I EHR 198 w %_YaBUd_(qRIQRZO) NRIGC( V& )0R17 (CRIQRZO)H
NR =Yg 0 et ey, bIR‘ko;,IFM; NeR'R*QoC(=Y")RY,
(CR“"RZOJT&Q ‘{1 ‘?{ﬁ J Q08 e (dyL Rk a§ﬁ®% nos 0),(OR9),

at can I Cl ent I (CRIQR -

(CR”R”}a‘Ef’lSreYol%R AR ER ﬁ&‘t)PLOFF N0
—(CRPRY), (ORI Y DR PR Db (0), 82 ' '©—(CRPR?),S(0)(OR'¢), ~(CRPR®),

VB 1@lps |z 1 I R
o R R R e

sy IR Qo P ART b BBl o oo
defined abdya HCOB Sodi um bi car bonat e
[0097] m&ﬂkﬂ.&ﬂfhdﬂy&ﬁﬂt Gf)ﬂ.le(ﬂﬁsent invention, X' is R',, and X! and R’ are

taken to getEeg lv&hpf:llgrﬂ' -EI? ;t(fn?tg Lvﬁghl tlregr Q!‘a@(&}{éd W}ﬁﬁQ 9 6 membered
saturated c*ggczﬁg gatvuﬁ(]) ’}Sald{[tgoln% rt]eioxe}tr)ms selected from O, S and N, wherein

said cyclic p}eﬁe:ﬁ@%@y @]hsé)u@(i] Wﬁq opetoairlg?ﬁr@lys selected from halo, CN,
CFs, ~OCIS-NEPERr- 8 paakar -(CRA O X 'S, <(CRR™), C=Y")OR™,
(CRwRZO)S(E(J“}’ ﬁ@gﬁ]b a&ﬁwlgz IR O%&Eﬁ!ﬁ)l{m _(CR"R?),—SR'S,
<y B R B FE A ROR (R,

NR"C(=Y gl YR O IRE P/ 'SOR t -HERIE),OC(=Y )R,
(CR”RZO)Td'd'f@)TOﬁah &“9@)‘6@& NR'RY, (CR19R2°) OS(O) (OR'9),

(CR”RZO)h(g})l( a{%cg}) ]?18 )((%{f]{%)e(?ré(’m )(ORIS)( (CIQ R™),S(O)R'S,

~CRPR}QOFY] 1(@%»&0»1@&?% r-(@RERE BHOIOR ), ~(CRVR™),
S(0)2<0R1§th@"9f<4°)°§t%i RO2QH kM, Ee’@'ﬁow&‘%éwgﬂz")n
SC=Y’ )Nl?’q{”e 5 I%C ga)nrd al? qher Vanéi%fgsb as (Seﬁned ]LIjF orinula I orI-b, or as

rature usli Varian
d6ﬁnedabcl"ﬁova (400VHz) spectroneter mnth
[0098] & WraopbrembodigOmN Sfite @redIMMVHDIR is:
Chem cal shifts arc expressed in
ppmrelative to
tetranet hyl silane. The foll ow ng
abbrevi ati ons have been used: br
= btoad signal, s = singlet, d =
doubl et, dd = double doublet, t =
triplet, g = quartet mnultiplet.



[ 00203] H gh Pressure liquid

Chr omat ogr aphy - Mass

Spectronetry (111M5) experl gg?_g
RT)

[égdggsgg)m ret ems gﬁ

er f drpmgd uskeng onésof Nt he N
ol | owi ng nmet hods. [00204] Met hod

kment s~per f or Nan a. oo~
HO;@V\atHgi( gﬁM cro ZQ?'q upol & Q o
mass spectroneter |inked t/o a wd
Hewl et Qackar FI'N 100_LC system
ﬁ“w t+R=qli Pdet deﬂ*@t%gm s
syst ggn uses a H| ggi ns tis .
5mi eron C18 100 x 3. 0mm col um >and
all other Vaaﬁj&s e af dafied jin Fegmple | as -6, prggwelingd dove.
[0099] Th@ ahdthetemblding® bf\ﬂemltesesylsetnmm Was

95% £f contapi n%j %for
‘Gacf*?ﬁl sol vent How- Q o

acetonitrile containi ng O/CT% w

forgtc@amd (solreWr t he
Mo il nutre=f di 1 o by a
gradi€nt up to 5% sol vensA and

95% Sol vent B over the next 14

other variabigs pyg pselefinedfieornfuiarh gff -bpds gedingd abwyest em

[00100] WAE: akv@bdmboRst: e p@it indenfiod W Rer 5
m nutes. [00205] Met hod B:

HO NExperl nments performed on a Waters
Plat f orm LC quadrupol e nmass
spectroneter linked to a Hew ett

; and all otipgyafieblesdrePiEA@OIn F@rdaiot Iebnar v dpfired above.

[00101] di RAEenBEdnRY: otk REIhOKver@mHIX TOO, and X! and R® are taken

together Vmﬁlx% h&r&g@&toﬁ% QA & attzi(!l%li 3%rfa 4- rgembered saturated or
unsaturated cg?lc nﬁlﬁnﬁavm%lo l_elféémon %?e(oa‘g)mﬁgecte? Tro , S and N, wherein

said cyclic prgtlSé)Ptloqqqésugséqu%\ﬁ@l O@ygrtiwqm gelegtgt%om halo, CN,

CF3, ~OCFWali@ ox€ e Adshikyg-(Or 1%.Ce¥ TR'C—@r Pre), c(=Y")OR,
(CR19R2°)£(§QXI )i(llﬁfr?l@b 'Sth{@?? Nﬁgﬁf‘?‘mg(?kg][g:)ngﬁi6,l~€CRI9R2°)n—SR16,

RSl Bchf“Bﬂn YhePPPEY. GRER

NR“C(=Y pNR Bt e ¢CR B O 0.RBy-(@R g1 alienR *up
(CR”RZO)tdé(:'ﬁf%ﬁ@' &ﬁnk”)'%)c@?%ﬁ@{% 5(@&%@’5‘ bs®,0r"),

e RO IR GRiofdr reson

~(CRPR")SENEL 2R "RERS(@-NRIRY 1edR "BBO0)OR ), (CRR™),
m nutes. f002061Mst hod C.
Experinents perforned on a PE
Sci ex APl 150 EX quadrupol e mass

spectroneter |inked to a Shimadzu
10O 10AD 1 C ecvicteorm wvwaath Al Ado

HO ; and all



[ 00215] EXAMPLE | b MEK Assay (MEK
activity assay)

S(O) (ORI( Oggé{]aﬁ C?g% | t6u%€l1KV lo)yS&C} O at E&]QRN

eXpPr esse
SCCTINR Y atod R Gendol oesvapilstiatsdeBiotip Gamgp or b, oo
defined ab@fizymat i ¢ activity at a final
[00102] CORGRIHA ARt bifthe pRnt knbhenflA S s:
gssay of 15nli d. [00217]The assay
/[:/IS carried out for 30 n1nutes in
H

t h e W!E)O hsere vra]tc %1 Of S%éﬁ%{]n 1&2 or l](}gor as defined above.

[00103] Can|an %odg%‘ré)f tlhgireéent 1nvent10n X'is OR ,and OR11 of X' and
’ are takefPlageghprtvdh ¢ réttokem Ao fo whidlethes erb gtaghatteform a 4-7

membered baur2@@ 5 @& L@HeddR e Gt BN (1 BriddS hdﬂ:g)atoms selected
from O, S qHJﬁthgrgna Q.S Q}cl%c n‘?ié’ﬁ?& 1(Ln§l§ SR%IW& 096 Of More groups

sdw&dﬁgﬂp@ﬁ%ﬂ§82§ﬁ%ugg%@a @glgamﬂ)(CRﬁfﬁp(Y)wG
(CR]gRZOHC@mWGGQCIVMHQ( Y m@g) ((aﬁ’dm 16R17
@R%ﬁ%ﬁﬁd(Qbﬁ@ Q%ﬁ(ﬁﬂﬁﬁagﬁﬁﬁﬂﬁpﬁﬁ 175 R

MR 3O oﬁpﬁ"yr#@ SO ST

~(CRYR*BAC(a RHBICRE® WIRRICGIERGR™OC(=Y")NR R,
(CR”RZO)QM){@@IU"’) aRek I RNGAAGH IR 5 OR), ~(CRPR),0P(OR'6)OR ),

191520 \6 Ii} bO
e ORECRVE Do AR Py
(CR”R”)pﬂﬁ@wﬁbﬂyRﬁt”eos@m% EEIR AN Y D e,
Sc=y"oR'Y, L(%ﬁﬁﬁm)n\éh%ﬁ )lk?l@‘tﬂﬁ7 ANRY; RQdi & AfidBles are as defined

in Formulak? orl']! Ig or as geﬁneglﬂ)ov I - €. Wh en the
rate 1 s %os horyl at e

[00104] e n gllawqertelinla)ﬁ]g?r% ?f ﬂF iprssicﬁt tnﬁeétlo&)g/ ﬁt (g?t eand -ORM of X!
and R5 are takgpn fopptheradith @)phu])g@@yla v whiclyibay gie attached to form a 5-7
membered §a@ikalc ORI Gur@X CYctiding RRingd-2 addiiideteroatoms selected

from O, S aﬁlgﬁ uxlhsréupsgld L;Ehe@hé&?&p@&%f?%&hﬂ@ btne or more groups

sdmmdeH@ &dehrog%lgﬂgégﬁgﬁékgﬁga<©R%¥%C(YJR“
~(CR"R*)B Qb $ 10RAT -€CIHRFHOEC ENR R LroiREB )RR,
(CR”RZ")' (ﬁ{lﬁdi?&@ﬁ{?"?dSRUSJ(wRa) wﬂéd@mlwl ~(CR¥R),

16 qprl ELET .18 16
ey ot G NG g Rt B
~(CRUR™ B (DB Sy (BRURTEICRNEORT hé?Rf Rzﬁ)éJC( =Y)NR'R",
Rme)th@Q(@my B@Rvmxom ){dkgkdw )AERER) E1]|0P<0Rl6 )(OR',
197,20 & l7 ne
D Gt e TR S R N
gi ven conpound achi eves 50%
i nhibition of control. 1050
val ues are cal cul ated using the
XLfit software package (version
2.0.5). [00220] Compounds of

Evarmml o E 19 5N 1ND 1N 1N0



[00231] Both cell lines are
mai ntai ned in DVEM F12 (1:1)

e AL ) ST W

SC(=Y’)Olhlfj| nﬁCE]iQHZ?)IeS@(ﬁ'YﬁEIﬁ%7t ¢ 1_{2 ! and all other variables are as defined
in Formula[] §0:8.32:k Gahddsbossr € seeded in |
[00105] 9 GIn\QﬁlthL:r eBLoﬁﬂngrﬁ ofeﬁe 1@9619 Ql%ntlon X 1s -ORY, and -ORM of X!

and R are {a]ﬁzgv glFr W“EQ‘ 18t§0éeéa atfna to dv%uf:lft ely 'tattached to form a 5-6
membered eetyrtsegyelic apg he\ﬁlg Oépddélgwﬁetgw@gls felgeted from O, S and N,
wherein said cy8BYnDOMpihnal@albktButed fvigh ogy D IMre §r@ps salected from halo,
CN, CFs, _f)b'ﬂt RBI oxb28ic, QML ﬁn(c‘ﬁqk'z@'q%@;k@ MR RRY),

cr)oRY fc&@%éa( N GRS ke gpyromor

(CR”R”)HSR% ~ORERS, W E(BRT. S(CRRR" ) NR'*C(=Y")ORY, (CRR*),
NR'*C(= Ygﬁﬂwaf(@&%{a) NURDIRES CAIMROSh@aR'S
(CR”RZO)F eq(Rg? fé*ﬁoncgh )?(}%Ié Qg}%\lﬁgkq“ ER %O)npg 5’)2(01116

ore
(CR19R2OWPW6((IR|IGE§% ) _K@lgg:h@m@Rl7)O‘KCR19R20)nS(O)R16
(CR”R”)W&)lRSé J(('fR‘fRPPﬁs@@rhﬂl%l7U€ta¢”R%9ﬁHOO>tw“> ~(CR"R™),

1 e g Lot 16 19R20y
sonon SElREK BV B T A Spes (e
SCEY W%ié’f‘ 7n"’é‘éIR agndphe e&@i*?éléﬁrﬂera%ﬁef BhHn 5%““1&10“ b, oras
defined aboshli ch @ gi ven conpound achi eves
[00106] S Ofé)allloﬂlt}l egl)otﬂm@rrﬂ of(&fe pledadd tnr/thIion, w650
HO val ues are cal cul ated using the
\E\NXLfi t software package (version

2. Qld51) othe{ M@A}dasﬂdeﬁﬂéd i8 FauBSuB s, I-b, or as defined above.

[00197] c ofm@éd‘mgjd%negtfof tlne Zpg&(ﬁmlsr%%hgsgl“ eénal- all other variables

are as deﬁngcgm F@gﬂ%g)r I-b, ir as (%61‘63 %T@ 3.13 4 1 8
[00108] 1 41p.armihqr crprdimers of the ke o caipn.an is BCmberein R is 1
and all othe@Farikb@SSe ds hdined IFornilM, brik-b.@f 4s Hined gne.

[00109] Of Intaﬁﬁlergﬁi)ddlmkrit hes reiélg 9126315)11 EXANPLEerein R is Ci-
- Based

Cy2 alkyl ( go 52(% é @OsubEﬂOullj%i d\% (glrg (():r rriore ért())léys m(? %endently selected from
halo, CN, %erﬂ)@%a%@“ﬁh%@pﬁ@lkémcﬂﬁ SAEVIR |
~(CRPROLSHNGRE hecRRE)LdomiNRGR '€ elcR PR DA R,

~(CR"R™) [R5 4]0, Gl L {N;Qdég}r §1ct &kir2) -

NR“CV G Bﬁggﬁ%& A LRI

[ 00239]Both cell lines are

mai nt ai ned in DVEMLF12 (1:1)
nmedi a (G bco) suppl enented with
10% FCS at 37C in3a 5% CO2

hum di fied i ncubat or.
1002401Cel I s are seeded in
96-wel | plates at 2,000

Aol l ec/wweall aAandAd Aaf+ar 291 + hayr Aar o



[ 00244] Et hyl
344- 13r ono- 2-f | uor o- phenylanino)

<o B S GRS DG TR R
~(CRPR*H@H(@)(OR )0-(@HR] Ia@z%)r%ﬁxp&vm 1R gﬂlf‘f)eOP(OR“)(OR”)
_(crRPr*pEOREdRER 0 0)RN, Lk 'ar), 8lo),aRRY,

L el e

(CR”R”( SC[= S@pR“ I(cg‘9m3ﬁé)‘(awggz” BABR’3 angpglf gther variables are
as defined infForaly H-6US as ikfned a6of® M) was
po10) ad ﬂleagoth%r eﬁbcldf?xfe& Brelp A LeR ErvdnBon Ok G
33 ) ?g an argon
atnDs ere r r at -78C, 2
HO e utﬁ@ %y
‘ to a bed of solid CIE contalned
wi thin a 250 m conicak{flask
Nter ngto ¢0N
CHs0 %? teﬁﬁEV/Fure t he-SQl Ut
was quenched with water (30 n1)
The vol atil e jorgani c sol vents
ver reanngLQ/§hcuo andELbe\v/ﬁl
rémai ni ng agqueous suspensi on was
extracted wi th diethyl ether (3 X

@%_ The aquepus phage .
" s00/%d tqﬁQCfaﬁﬁ fhen &) u te to
pH 4 by the addition ofi
, concentrat gd hydrochl orj c acid.
O~ fie resul;ggi preci pi tdtemasy
aged for 30 nut es then
coldected by fllﬁbatlon. The =,

id Wi t d
di et hyl er (10 m afford

the title conpound as a white
solid, (3.2 g, 619 10024715t ep

) yl A4 <1 cot naN %6
[ 00248] A f
4-ehl oro-n¥Cotinic acid (3.0 g,
19.0 nnDI) i n thionyl chlorlde

d rtade
rkaﬂ nrn#EEElLiffgr dL/K ng to
N ient te ture, tﬁewsélutron

Qb was concentrated to dryness and
then azeotroped with toluene (2 x
50 M) to afford a solid. The
resultant solid was added in
portions to a cooled (00
sol ution of ethanol (25 m) and
DI PEA (15 nil). The reaction was

ctirrod At roanm ftornmmor atiiro FAr A

\



g, 15.204 mmol),
AIN-bi s(trifluoronethyl sul fonyDan
iIinc (10.08 g, 28. 24 nmol ) and

Ndi i sopro Iethylarllne (11. 35%1
N/\/\/
<V’ dlneth xyethane m ) Hwas

Hheat ed®dt 95C for™35 minutes. The
reaction was then cooled to nom
tenperature nd 00@cen rat ed 2
Nhe~" "
;Téégfg;:eag§e£hen ofléﬂ by
fl ash chromatography (silica, 120
col um, ESCO 45 nL/ M n. 0-60%
t hyl ace | exane in 20
n1Mﬁ%é§f\ 0. af ord the title
ound as a p e Sow 0i |/
mhlte maxy solid (4.11 ﬁ 79§K§9tj/
S H NVR-( CDCE,. 400N+t) 07 (
: T?l) 8. 7 (ck, " 1P
1H). 4.54 (q, 2H), 1.47 (t, 3H'O sendal

other Varia]ll@h@af(d&'mnd imFormmitl volcb, 21)35 deREd abo2, 93
[00111] MM 2M¥EEmbodind 9 1R prefel @@ @h St @p 5:

P I

CHO 394 Brg%p 2- 11ugrraph@nyl ami no) - f
urol3. 2-°cl pyri di ne-2- carboxyl ate
1002541 pen of et hyl

\T/\vé (tﬁtzéﬁﬁggnetHgZEQQL onyl oxy) - f
Ouro[3 -e] pyridine-2 rboxylate
(4.11 g, 12.11 |

[:j/LAFBFGQ%-Z Kluowﬁgﬁgfine T@ 76: g

19. 38 ‘mmol ), Pd2dba3_ (925 nyg, -

1.01 mol ), Kant pho 1, WQK/\W//\\)K\
*”\\//I\oa’nn@L;/a%g;i§3104 4.95 g,
22. 61 mol’) in toluene (60 m)  and
all other Va%fes are ag 9 %¥e§ 91 F\f,i_mraltl:ﬂgl (l?rlil lg or asrgigﬁ ed ahove
en

m’'nut’es an "

[00112} he&ﬁ@&eqe@boﬂgs@o%wreyq IWWSX 1STE@)2R and all other
variables ate @QJefinbdIMF dthutat ILbF Bb, Wees defifve ihoeool ed
[oo113] Ut OInra&%@eLlﬁdm%&@ftﬂ&é'bl%seﬁﬁden{?dn|>&lﬁse§‘(0)21{“ wherein R!!

with ethyl acetate (100 nl).

resultant m xture was then

filtered through celite 545 and

the celite was washed with an

additional 50 ml ethyl acetate.

The filtrate was tshen

concentrated and purified by

flash chromat ography (silica, 120

g colum, [1SCO 45 n/Mn, 0-70%

C+ hvwl aAarcroot ant o 1 v havanmoes 1 n A0



bottom fl ask and then capped wth
a rubber septum The fl ask was

isHor me&ug and ;fﬂu vanab e as \I\% 01%%[?1 I,f r%rb, 1 as defined
es & f1ask

above.  \\gs cool ed to -50C, \Nhl | e
[00114] mai ntai ni ng an inert atnosphere.
‘o115) To this was added 300 ml dry
[00116] di chl oronet hane and then the
resultant mxture was stiyred fo
[00117] 15 Inrﬁa ﬁ)ﬂ})f)@gen‘aif the Igﬁ@t IElXﬁ]alél?,X is aryl (eg phenyl) wherein
said aryl lsrppitopadjg:@h;ptut%m@ bre ornmgecetop mdqppaddnilprselected from halo,

CN, CFs, W$;, inNvg, rax@@;zl@ct(, 90, - r(BY), 6v")RY,

1915 200 160f 16 17 19120 161317
e e R R PR
—(CR°R W%\m(ﬁB]fR %nﬂ‘%‘b{’[ 3CI§-RCPB]§'rCi(1¥ )ﬁeZ(Q,RaR On

NR'Sc(=YHOX'Y, L@R@RZ?)JNRV& WINRIRY, —(CRR?%),NR'"SO,RS,

(CngRzoggam,ﬁﬁﬁo 5 %%%Rkh?c% C)t &r(eY)NRmRn

(CR”RZO}q‘PSt(?)@S@%Iﬁ (qﬁ%g eGP PR <CR”R2 )HOP(OR“"XOR”),
—~(CRPR Rt -0IR “RESS (@I REarCy/ &), s, NTFRe’,
(CngRzo% ﬁ@)?dli“? n(lcwaﬁ‘))tsﬁ)%{b Cl—% Regh V‘édﬂ( "RB,
—~(CR! 9R2°h§("(] i )?R(%,r m SES \Xﬁ)lfﬂh Rst e}n? ]F B ﬁt@ all other variables are
as defined @\VFermul8DI-tnar Aitces defid@ddbovd. on of | Cl
[00118] I € Slthdit®AGmbddin@nt PrURGleRhtir@dnBon, X2 is
(white/brown, the color of the
reaction was yellow - |ocalized
red color on contact of ICl with
the reaction, which turned yell ow
with white mff The reaction was
stirred at -50C under nitrogen
for 30 minutes. LC M5 showed t hat
the reaction was conplete. The
reacti on was then quenched at
-50C by addition of 200 m sat.
Na2S203 sol ution, followed by 100
m of water. The m xture was then
transfened to a sep. funnel and
shaken. The m xture was then
filtered through filter paper.
the black solid on the filter
paper was further rinsed with
di chl oromet hanc and then
di scarded. The filtrate was then
transferred to a separatory
funnel. This was then quickly
extracted with dichloronethanc (3
X 100 m). The conbi ned

Al ~rhl Aranot hana | aviare woros + hon



car boxyl ate (183 rag, 0.46 mol)
copper(l) iodide (4 ng, 0.02
nmol ), sodlun1|od|de (139 ny,
0.93 nmmol ) and

p F:tga.e;flesdl thx} 1F2- ﬁyclowerﬁ
(1 4- xane S ed

at 115C for 44 hohrs und® an~ Br

argon phg{ FThe reaction cp,
XtU ’4!
, leI'Il

copper(l) |od|de

e mw

added and hegfln reéhne at” 11

s or ;§ hours nd I ansar on
@ act | o xt urs
§Cf3he 'o-
t enper at ur e, |Iuted mnt SiMe;

di ehl or oget hanc, mand was pgd mnth

10m,so uti o ni |
ter er t brlne
21 C v'= o(ﬂ-l‘FE MCHFZ

SOdI n1su|fate filtered and

ed |n acJno to gi
\Ii:ge3|du PAT if i ed b
| ash chronafo@rap i - SPE,

C(“Tl)a/clohexane et hyl acetd
s

A
adi ent 100:0 to 0:100) to
ford the title conpound as an
-white solid (115 ngy, 57%.
L nmet hod B) : = 3.97 mn
= 443. 00291} %
wom““@“??”%“dﬁFﬂﬁﬁ?%mﬁl Y8 dﬁ@ﬁ???ﬁ?ﬁe
[00119] o) Lnfanptherk@beinngilt phfreiprdicn @vRticaaf Boxy |
ate [00292] Step 1: Ethyl
3-(4-brono-2. 6-difluoro-phenyl am
no) - finol3, 2- el pyri di ne- 2-
rar boxyl at e [ 00293] A degassed
sol ution of ethyl
3- (nonar | uor obut ane- 1- sul f onyl oxy

)-furo [3, 2-
c] pyri di ne-2-carboxyl ate (500 ng.
1.02 mmol), 36

4- brono- 2, 6-di fl uoroaniline (277
ng, 1.33 nmol), Pd2dba3 (47 ny,
0.05 nmmol ), Xantphos (59 ny, 0.10

il Y anAd DRI T 7200 1 A D ER

; and



c] pyri di ne- 2- car boxyl ate (222 ny,

0.56 mmol ), copper(l) iodide (5

ng, 0.03 nmol), sodium i odide

(168 ny, 1 12 nunol) and :
¥ th I cIohexa"e

tra
$ i af 10
4-di ane ( heat
at! 1108 fot 18 dibri o

copper(l) |od| d;e, (5 rTg, Cg 03 CHs
ne\ g |0 0 “ al )

wer e added to the reaction

m xt ure fthat vvasCre heat 3at

\‘;‘100 \Q@i The aotion & 1
'- coo di | Il wWith
di% c bar-l@ anGDON&sh L I
S vva;,err t hegt . TheSs
\@ﬁgam Sqeth, wag dji ed over\©\
odi umsulfate filtefed _and S

concentrated to give a resi

and all othetr m&bley\@esas ﬁ)elﬂﬁeld tnl F@xglulp)/I lg (lr ﬁ%h)r as defined above.

[00120] fn%@r%&ﬂoﬁﬁ e mventlon X2is
F ye e@,qane et y acet t e

Lent_ 10 OO
for e t | t corrp
jile 170 0~

g (met hod 13) RT 3 30 mn MTI—H

445 CH3 CH3
003\@3 - 4-i odo
0) 013 pyr|d|n

2
ear boxyl ic ac'l d 1003621Step
1 Et hyl ¢ CHg
- br qfp- -hydfx-fur -eIpV|§
di ne- rboxy EtO
N2 - N F 09308 F0 mcsie) ocmﬁz
ci€thyl 4, 5-di brononi cotlnatc (2.68
$ g,8. 67 nmmol ) and ethyl glycolate
\@@90 g, 8.67 nmol) in DW (25
) at OC (ice/water), was added
sodi I,
st o T R b e 0L o
m xture was stirred at 0C for 15
m n before being abl owed to warm
to roomtenperature for 2h. The

reaction nm xture was cooled to 0C
before the addition of 1M Hu (18

i 19 rmnml ) Thoao nNnrorcrt Nt +f 9t o \WWwhe




el pyri di ne [00309]'10 a
solution of 3,7-dibronio-firo

defined abbva? 2 c] pyridi ne-2-earboxylic acid

00121}y WVFTPOF-I“GIF PRI R BYRYPPYS ini de
s 1 (0.53 g, 1.35 mol) in ,
\(;Ldichloronethane (10 nl) was added
‘t Qxld glo}ﬂer.rzﬁna leosgrle d U ?t{éjgi \/I\I/é S(,) 21&1’1 rI r% 8 gl'?’b %r as defined
above. roon1tenperature for Ih, then
00122] heata@theteobaliefit ehthcpernt Riptionef or e
cooling to OC. "Hi e m xture was
neutralised with 1M NaCH (15n1)
BN Gind 4N Gth@ CHAEHRK Se ds BYQRK] inWaShula I, I-b or II-b, or as defined
extracted with dichl oronethane (2
[00123] )é O |3%08]€%Hb(tdﬁl§1ﬁ ofgl‘ggrgsérﬁ 61V681¥0n X Y\I%ﬁs-Clo aryl substituted
with C;- C4ﬁ*§1§j il pther gagjibfenireas defjppd in Formula L, I-b or II-b, or as defined
above. concentrated-in vacuo to afford a
[00124] r el alq)lth@r emg)dclﬁﬂertt bﬁl@%ﬂes@x@ moetmotl b@ is
resul tant residue by flash
s Honatsdbgraphyale Si - SPE,
i chloro ne then ethyl

o denes GSERALES ‘9@8«? Rl °¥Vh23ms)

[00125] RTIn.an@erfTb(ﬁzImﬁm oforesIIi mlenng?,gi is
375/ 377. [00310] Step 5:
[ 7- Brono- 2- (4. 4-di net hyl- 4. 5-di hy
dr o- oxazol - 2-v1) - fur of 3. 2-
e]l wridin-3-v11-(2-fluoro-4-iodo-
phenyl)-anmi ne [00311]To a
sol ution of \
3.7-di brono-2-(4.4-clinethyl-4,5-
di hydr o- oxazol - 2-y1) -
furo[ 3, 2-e] pyridine (250 ng, O0.67
nmol ) and 4-1odo-2-fl uoroani fine
(474 mg, 2 mol) in THE (2nml) was
added |ithium
hexamnet hyl di si | azi de solution in
THF (2nl, 1M solution). 'I he
reaction m xture was heated at
50C for 4 hours then cooled to
roomtenperature and diluted with
water (15 nil). Thesaqueous | ayer
was extracted wth
di chl oronmet hane (2 x 10 m ), and

t he conbi ned organic extracts
Avri od NAvier MRS AanAd A~rAancont r nt oA

above.




OF [00329] Sodi um hydri de (60%
di spersion in mneral oil, 45 ng,
1.12 nQPI) was added portjonw seg
to a stiirred solution o
3-(2¢ ro- 45 - phen
r o[ 3! pyr i - 2-
atid ethyl'ester (430 ny

quenched mnth brlne and extractedF
. {'with ethyl

SMe
H concenggated i n fvacuo. The

resul.tdnt residue was purified
USIH\Eingh chr omat ogr aphy
ient 40:100 to
:100 et! er) to afford the

t|tIe conpound as a yellow solid
all other vae'lgilps Hrpes defi gﬂ@n Form@n/B!1- l( et ek dmned apgye-
[00126] B a2fBiad empod difdtldt tib4fdsent invention, X% is

[00330 3- (4- Brofjp- 2- ehl qr hen

am no) fur013 2 eonrldlne
oxyI| Cld € est
003 egas ol u

3- trlfluoronethanesulfonyloxy f

; and

~F o[3,2-&]pyridin¥e2- carbpxylic F
> aci d<e | este 300\». 0. 8&
nmol ) br ono Iuon1 | ine
201 6. 97 pl ¥ Pd2dba3 (4

ol ng 0. 944 mol ) ¢ Xantphos (59 ngF
. 044

Me

pl ) andlpot assj U .
phos- ‘e tri ic ( , LA
) L\Iue- Sud1l S
heated at ®efl uk under an atjon SMe

H atnosphere for 16 hours. The

< reaction m xture was filtered and
concentrated in vacuo. '1 he
resul tant residue was purified by
fl ash chromat ography (Si-SPE
pent ane: diethyl ether, gradient
80:20 to 50:50) tovafford the
title conpound as a yellow solid
(177 ng, 51% . LCMS (method B)
Ry = 3.76 min, MrH+ - 395 / 397.

FToNn2295124A4 Nbet hyvl 9 f1ivinrn nhanyvl



[00337] Step 2:
1 Brorm 2-fl uoro-4-net hylsul fanyl

and all other § Zar% Ies are as eﬁprd u[ }9) U'E §]I €‘0r§100 ?l:lftag ffgﬂ'lecp fbove

uor o- bénzenet
[00127} ( mt}ﬁ;gemb(fmﬁg erjent 1rﬁent10n X2 is carbocyclyl (e.g., C4-Cs
carbocyclyl) pigtterednghd feaf ¢rermefnBerqtindterageptyl) cdgrtimdid carbocyclyl
or heterocycllyiGs og@naﬂ$§iﬂsitlhif@i ‘hﬁh@ﬁd oeh@ord BQBbindependently selected from

halo, CN, CPdI §§Pe J %Ibo onl ngénc 3% | %C%b}{ZO) &‘2{ )ﬁg

~(CRYR™), %‘5(1‘15‘%6@( & BEFY PWR? GFCR'a?R DR
~(CRVR?),0R ' NUCE'R™) - sxdp et TRR &R *TABY 1R 1, +(CRR™),
NR'6C(=Y" )&R‘z5(CHHQJ’))N%FLYt)IG1@ﬁ{”aq&@q{”?ﬁl@@bh{@(’

R, R R G Y 1 QY R koG R

~CRYR*), @@ O 0. HGRYBI RSP (= YDI(QFWI)(OR‘E)n‘E@HgaFfBOP(OR“’)(OR”),
~crRPR?), 4R Mok W%(@Q@@QC@Q@)HE(B%R“R”

, reactgon \ME
erre R R R B Sk
(CR19R2°)H$CW@p§16 W@R&R@)ewf@wgﬁw prd R pad all other variables are
as defined m@Er&ﬁQl Cb dr 8WES as\EBeddBsNed W th

[00128] V\%tagoth!er eg&x!d gnt ()Ng%%t mvgnt}(%nx is C4-Cg carbocyclyl

concentrated I n va a. .
wherein Sald["%@Fydl?jlés W%tutﬁlmatfl f(F( eﬁﬁ )Rb yantil Tlléglﬁ variables are as
defined in FaprwiaG rigto0lsb. @pa Yefife®pbo8PE, pent ane:
00129]  dirQhdiy emBd@Ht of @ pREhE@RENIROLD t 0

90:40) to afford the title
R co ound as a bright yellow oil
% (2 my, 86% . 1H NWR (CDC13, 400

')'(R"i)? ‘g al{q[l}er Va@ales arp-as cbﬁnq_d in 1?0112\)1&1 I, I-b or [I-b, or as

defined abovd.. 00 (111 dd, J= 9.4, 2. 3) 6. 91

[06130] ( ;u:olher eglg&hhent‘gﬁgé ésentgnvélnnonanlees compounds described
[.00339] Step 3:

mEXAMmésig %ﬁcm¥’ *R&¥ hy! sul f anyl - phen
yl am no) - furof3 2-clpyri di ne- 2-
carboxylic acid ethyl ester
[ 003401A degassed sol ution of
3-am no-furoP, 2-c] pyri di ne-2-carb
oxylic acid ethyl ester (121 ny,
0. 59 nmol),
1- br ono- 2-f | uor o- 4- nethylsulfanyl
- benzene (195 ng, 0.88 nunol),
Prliclbas (27 ng, 0.030 nmol),
Xant phos (34 ng, 0.059 nmol) and
pot assi um 74 phosphate tribasic
(250 ng, 1.18 nmodo) in toluene (3
m) was heated at reflux under an
argon at nosphere for 60 hours.
The reaction m xture was filtered

AanA +thae fi1l+vrato ~rancront vratod 1 n



1003481St ep 4:
3- Am no-7-chl oro-furot 3, 2-el pyrid

i ne-2- carboxvllc acid ethyI ester
1 H

HO_~ - N._.0
o.\iﬁ
Q N
I\ . .
miol . 60@6d|sper3|on inoil). TheN
m xture wag A&)J at th|s H

tenperature for °3 n then ? a
cooled to -40C. on of 0y 5
3,4- dichloronic iile AN
(0.906 g, 5.24 |n DVF (5 \ K

) was added dropMAse bef ore

Ho N A ®W|n;tmew%ﬂe qn1to wagmtghi_o

oH - 30 nen Cfor dh A N_L
The! mil re was p re nto 10: 14 P
NWat, r/acetlc acéid_(/25 ) Me0—( !

diluted with water (25 n1) and

wno o eXxtracted h et hyl acet atie {2, %
Ti ml). The-aqle uss p se was NG
o Q
é;; ken to pH 8 wi ¢ S&tur at ed TiEL
\ queous sodlun1b/c rb nate the

extracted wth et Ayl acetate (2 x ¢
HO o~ N . The nplned organi c

were dr eq ver magneshun
and c n ated in
Wi urifi f t he

resultant reS|dUe by flash
HOw cnyonatogrge/x Si - SPE, ethyI H

°"Jcet ate trlet am ae 9872 0"
ca dthe tig ound as @ Mifj\
splid (0/6Qg. "{Q LOME/™
thod B): RT ==2.79 m n M1l
241, 243. [00350]Step 5:
HOL_~¢ N\Z;OChIoro 3-(2-fluoro-4-
fhylsi | anyl - phenyl am no) -furo[ 3
_{?%% ﬂg]pyrldlne carboxylic acid
ethyI ester Si-- [00351]To a
| uti on of
[00131] Tgeﬁ)feﬁaat c?mpeﬂp%alred)refxﬁefi 6T0§d]% tCéﬁhWTdHeS described
below in thejsqhemeDané expriyog yr by methpds kejoventihilyd art gBpp gigrting materials
(4.16g9. 17.3 nmmol) in tol uene
(100 M) was added caesi um
carbonate (11.27 ¢, 34.6 nmol)
and the m xture was degassed
(argon / vacuum). To this was
added trifluoronethtmesul | oni e

Aart A




[00357] Step 2:
7- Cvano- 342-f | uor o- 4-i odo- phenyl a
wo 200d00102010) - f Uur o[ 3. 2- c] pyri di ne-  rcr/us2007076344
carboxylic acid ethyl ester
[ 00358] To a sol ution of
and varibus G @B res3naf iR vihalntd @60 mtickcla R Y Bid from

cornmem Lwallable compounds, or prepared using well known synthetic methods (for

examplp hgse 1cr%rylnq§80£/éé519 %0%9(;778%\{1&'“%0%7991?
[00132 ?’Xr ! mplcaSC agen g.\rarg fﬂ: u? g[ ﬁe OF] Ib) may be

preparcf g tPﬁS’)“theﬁi r°‘f?t?“\/\7§‘§m Séléfré‘é a4°i6 d i ne
Schemgdpnochl oride (2.32 m, 2.32
nunol, 1M solution in
d|chlonnet ape) ;1 andothe 1) POX, solvent, heat
¥k esul tEnt ﬁT&ture VASA L|rrednﬂfm“wm
@ s terpera tor 380 ﬁ]ﬂ’ TR e, e st
a)satagﬁye ¥ I ti o of sodbum
tohizesti"fate (5 nml) wes addedland
&h@mn1xture poure 10 sat Yratu ke
YlsH Iaogen Drcarbofllahl OS u| f atxgdv t35§r nﬂ_) OTf ONf, C, Br, 1
: aqueO%Hmhay@r was ext%a&tedM” ”tg%m

o 0@ICh|QﬁWﬁE hape (2 P p—
@{Rq\' ﬁ Tﬁ e % r@ﬂl deent @m] entgmuppt

Adygshed wi th'biine, dried,over s

magnesi um sul fate th
concent Yo I cua.

Purificati ot the result apbummmememme
resi due by fdash chr omat ograpshig e
(Si - SPE, dichl oronethane : ethyl
[00133]5 ¢ e tCartmeundy o Hius i) DEQPe @repprest using puplished methods
describgifirf (i@ fite}e@ngle. Thiyenay b tedcigd vifomqdigeinadkicasthgglycolate in the
presency & b ba@\sbc\@ Xoyiurﬁlﬁdﬂhedin ?( Sﬁtal%d@l}t, S@@%N -
dxmethyl-l-t%né reb- hlﬂédno;%amt afcmﬁl&raﬂ.t@of Mnnjo"c to room
temp erJ}dil-eH(Tobﬁn %Qg)unds of formula (VI).
[00134{ 00 %%Q;Jo%fg 3 ffnluh%%rﬁnaéb%tccﬁx!ex%ﬁ’ﬁ LS %ans%k formula (VIT)

by reac&on w1th agallo%ena 1ng é%ént su&ﬁs cé v tbrus oxl;ﬁr 1d neat or a suitable

solvent & tPIueée %/ ?mpera[uﬁdf\-)ﬁélﬁ]'ogt temy r21ture o 1?0 (! ternatively,
compoyds SO e 5P B %Orf?w‘z%%vyulpml furidein he
presencg ¢f pya@ F}y}l as glpoprg)ﬁéhylaml{le@xgg @‘Tl}rsq's&ch £ N,N-dimethyl-4-
aminop@r@ind, i i ©Iventefch as dichloromethane at room temperature, with N~
phenylt{itfhorB¥cO®Bu Gnirfide G Gesqdda €12 Yse)suchia tikpardr@lethylamine,

| (410 ng, 2.0 nm)) and

i mdazole (163 ng, 2.4 mnol) in

DMF (10 mL) was added

triisopropylsilyl chloride (0.472

nm., 2.2 mmol). The reaction

m xture was stirred at room
10 hmatire anAd + hon

+ arnmmor ati1ira fFAr



-NF 1003701A degassed sol uti on of
et hyl
wo 2008324028 | T |1 uor omet hanesul f onyl oxysci/usz007076344
ro [3,2- c]pyridine-2-carboxyl ate
(678 ng, 2.00 rnnol),
in a suidrledEN@IIRCh Zs, 1D tidhkfok D hQB Reinpeta ik frfnBobf temperature to
the reﬂ%mpegmlg% the MJ )n adleQ%QlQ@gﬂs &f 1041211’4 ;may be treated
with tri uor!.'r? (r-l)langng‘i{!m)c ’aCIdX%%(Q I:LQn% prgsgi 'oiQ1 szQ;uch as pyridine in a
O 6 Qf(@é)nc a?aQengera?lﬁ: otl fl¥m -9 é"g arnblcn temperature.

solvent

[00135]t ol lj}érﬁjgumts ?f fqggx}ﬂ(\jﬂ ) M %Hée N al com ounds of formula
(VID) bg@%{‘l""é’ﬁh o arﬂ]ée (‘éiom%ﬁ%piﬂ‘iflét? ﬁ“ﬂ“@'ﬁ’fs_fu) in the presence
ofa cattpeuch s HS o dephoR s gl ) B actat, o base
such aspapss@urihbselat. sddigmigreiuigtider & digfieyglolS.4.1Jundec-7-ene or
cesium Chibbriort, @igkanuénlas ot &tgé{hylaEestd&tle@ﬂp(wmm)xanthene, 2,2-
blS(dlpmyi)hO@ﬂld) 1t bity@hed- dﬁcyblﬁt@&yﬂ@ﬂpl&oﬂl@ll]@-
dlmethﬁfnméﬁldhénﬁ a. dig}@ll)he)(yl;lgspmo Z’Ra(@llﬁ@gxy}bfahenyl or tri-butyl-
phosphﬁe uhay thab%tsﬂgnn glCh asArlutetg n 2 MMyg&gne J&glydrofuran or

dloxane alt a t%m?eiratug a%v(es \[,T\Af tempg%ure%%the Irelf?lx temperature %f the solvent,
o B AGRELPUE U 4L ang

00136lc, o, ASHEH St BRI RIS D 67 e om compounds
of formpg (BI\\y regsii¢n witheppapoynds efjfoiple (%epared using published
methodpdgseribfdiingtd lityyrurd), fing sftable Rivorret ® glapdni2-
dimeth((xﬁiha{né, g atelg)&lm;re oflf®in AQm tdrsﬂerﬂge tdthe3sflidk temperature of the
solvent REXBNErBE B)@NL 2 ©dpbrOid othem ldayel 180°C.

[00137]et h %I‘)pmilcg of@fnﬁuglf)g catl n:%btgmleciﬁloﬁcompounds of formula )
(VITD) b9 Qﬂ&?%ﬂgba@%c}?as Joﬁiﬁln h§(po|xllieqm g)l%l% QOIVEQSuch ag ethanol or
methan T O om temperature up to reflux temperature.
Compo,nggbﬁ?% 11%27(@%1(35%%%% %ﬁh% fun (él%lge? ?rgxy erne of formula
(XIL) (cenngléllal)d avg{al]lf‘y)f preéaéefl é;ford[n%%lrgj 8) glaW}ne and a suitable
couphne szt @the ﬁs 10—(7 aza-benzo-triazol-1-y1)-N.N,N° N’ -tetra-methyluronivm
hexaflu@o-ifhdsphatd| Nf@ figethalanpijoprepg)-Yyhieloadrdjiidef fydrochloride or
NN-di@8BexAearbddipiide | vl ihé) BresghecCl IMDBIOW 12G-benzotriazole, in the
presenc& b @litable base suEhQQLBszls(]pﬁlﬂblyr!ﬁne or tr_ieth){lamine in an inert solvent,
such as?ietm%lg?l( W]\tdmteﬁly@tf)rﬁang(ﬁ Gl WIGY[)IQ{}I&@ at Z Ttemperature of
about rc%g [eQ;QAXter %tolﬁam(ﬂ% COZlgomjtdg of f01:1|n§a &P Alternatively, compounds

of formula ca Be obtalnecl d1re g@ yom olin Sé) tlorTulau(g ﬁr?oy reaction with

an amnﬁﬁ)bfl oxy gxﬁlg ev\%l]"eseéce %a heglé acid such as trimethyl
alummlmn ff‘)l]‘ﬁ’fﬂd) as w @ alapalétae 16oméoom temperature up to reflux
suspensi on of potassium hydride
(1.10 g, 27.4 mmol) in DV (30
m) at roomtenperature. The
reaction mxture was heated to
100C for 2h, then cooled to room
tenperature and poured into a

wmhtorl hri noa m v Lir o Thaoa AnIianiic




[ 00378] 3- ( 2- Fl uor o- 4-i odophenyl ar
ni no) - 7- phenyl furol 3, 2-cl pyri di ne
temperature.2 - car boxyl i ¢ acid ethyl ester
Alternatlv{lso Qﬁ‘iz(gtﬂgﬁbﬁtﬁmﬂa (VIII) can be prepared from compounds of formula (XIIT),
according fhs@ieddl OF Or noni cotinie acid o
10038015- Br ononi coti nic acid
Scheme2 (2525¢g, 125 mmol ) vvas stl rred as
a solution in dryA dr of ur an
(500 nl)rupder nit Ehw S e
x_on CHRled to K 70C elh@si@s ekt amt o
) MiXgure treal®H™lr opwi s ‘over
img Or Wik 1ithiwm® e
om  efeggpr opyl ami de ( RV 1 ,
rismeor2260 MMDI ) . Af t er” the,addivi on v

or lower alkyl where R1 is an optional

X is hatogen Corrpl et e, t he sekdti ?(?]lnablé/\/as substituent group
Yis H, (b) Y is hal Jat 5
OYSROLPPY ed for 2. 5aRGRES AL - 550

[00138] t h %Elnp%l%ﬁ?sl o?gnn'in@ (XHY)Q&/ &'ﬂgpﬁeﬁ ﬁs% Sﬂ(hshed methods

I ONW_Sse
described i iy th?htﬁ?t‘ﬂ? SWngfsf)gg&wfabfPr&é]f ﬂ%Y? éan@%epared from
compoundgof fofnily CHIpsipd n)ethoqe\flqsglpedgltqu-quthq greparatlon of compounds
of formulaf @y frod3QonfPoitdoeSmizBavVIN Xt ur e was

[00139] al b@ﬁﬁgds o@fo?ﬁﬁlﬁ Iﬁ)(ﬁlay ]%Qﬂ;‘dlrgy £dm c%mpounds of formula

bef or j.oUS

XIV) by reag &n \fnth oc%mp\?va corpo.ﬁ;'uég appropriate substituents

R1), using B‘Pt@)éiﬂeﬁfn@‘ba[bv’é ﬁ){ thmaf%tlﬁéﬁ colméw éfd"onnula (VII) from
compoundy dfi fovi @R (). Alrchativile can@sindhigelorghiuth (M Ghay be obtained from
compounde thnuWIefby (e@cggl vmq }omp(tunﬁ 43 Mﬁmql) (incorporating

approprlate substl ee[t lbl lm ¢ resence of ak%ase su h as sodium hydride or lithium
1Ty K 'ayer 10

hexamethyb{HlaganT,)@ awtfbﬁz s@ver% F‘%%g lfje%‘?lilédroﬁlran or N, N-dimethylformamide,
at a tempergpre gfifrpi toerh @dpepiue UEYC.Was
[0o140] Cohheaetvad cdmpodhndslot tbraatih O canEd bdﬁrézp&@h from compounds
offormula%\;II) gcgogﬂlé% HRGHA to gl ve the title

conpoun 4.29). The filtrate

was extracted with et hyl acetate,

t he extract washed with water,

dried (MgSH4). filtered and

concentrated in vacuo to give

further title conmpound (18. 6g,

total yield 32.8 g, 93%. 1H NWR

(DVSO- d6, 400MHz) 8.92 (s, 1H).

8.73 (s, 111). [00381] Step 2:

4. 5-Di brononi cotinic acid ethyl

ester Br O

[ 00382] 4, 5-Di brono#i cotinic acid

(32.8 g, 116.7 mmol) was stirred

as a suspension in acetonitrile

(550 nil) at roomtenperature and

+voatod nAartr i Aanvaa e v ath 1 1Y



7.2 Hz). 100381Step 5:
7-Brono-3(2-fluoro-4-trinethylsil

wo 2wos@0¥%| phenyl ant o)furol 3, 2- PCT/US2007/076344
cl pyri di ne-2-carboxylic acid
et hyl ester

Scheme 30038817- Br ono- 3- trlfluoronethane

- sul fonyl oxyfuro[ 3, yriclinglk2

- car baxybi c aC|doe hy dter oY,
A( 11. 849k 28-3; - gl g
— |r§ﬁﬁry | Gers ( "Rt & N

sz( dbayY  awtn viid . 26 swnek) R
) wrﬁhos“@@ 5729, 0 0 nnnl% 217 (o Nl
potaSS|un1phosphate tri b Foat
(11.25 g, 53.75 mol). The"
m xture was dc-gassed befio éigﬁg
addition of a solution " = ®
2-fluoro-4-
[()()141]t ri E@xtpwcls & |f<Jmaﬂ Wm%ﬂvalﬁd'ld cAr@pounds of formula

(XVII) 1(s1§ r&ﬁodgdescr%gi a&Aé meeaaraﬁoﬁ] of GUfnyounds of formula (X) from
1 Uen nﬂ). The m xture was

compo sof ormula

[00142] 115 %or?p?)un S at‘% IB(VB)e ];lu(ge cguplgcg(@ahkng glc}ﬁg 2-amino-2-

he .
methyl- Ilﬁ’r%)fnﬂl[n%lg {Rﬁlgds € clrllte? %bove for th prTgar{tlon op compounds of

formulaé]tﬂ]-]fsp‘n coalec@td%ﬂf alﬁ(&) %f/@é Py ria(ﬁgﬁmh an agent such as

thionyl fhjotide erplegfhommnelychityige, qeaagy @la gutable solvent such as

dichlorGrSthae, @ibrefckm or oty @prgt&nqmeerarmayférpm Apitemperature to

reflux MBRSHRMA, toatrd-droiaindg bt foknkrle (KVBID- i ne,

[00143]d Il @mOM& b RGN S)meb B Staiihcll Bl pmpounds of formula
blr Jeextctgnq ‘ﬁg aﬁﬁlﬂe &yﬂgﬁﬁﬁﬁpﬁﬂiaﬁ: fbsit@RMLRD), in the )

presence 8” g alﬂs? suc? as%&lﬁéﬁ%flﬁ&iaée‘gne)dla— ha@mn?’@i ok ;glladlum acetate,

abase 58(]1} PS agygsfum 5hosg ﬁ sn}{i réle él!'c]xlde 1,8-diazabicyclo[5.4.1Tundec-7-

ene or @chaé‘tﬁx@tﬁ, a h‘éﬂd Suﬁh 1316111{/1 % 9b{s(d\})hem{l;}l_?}%phlno)xanthene,
2,2 blq(Qpbep@h%Wb bﬁeﬁp%l 2a11c¥5>31re1§/ pl;;)gafmilo 2 V\s N-
dlmethg:@']mp)dph(nyl 21i1cglohegg%phmof],q Woxy)blphenyl or tri-butyl-
phosph(ngmmal;le sd0 suMaEt91ue)8 le@m(ﬂgxyet@gyrstrahydrofuran or
dioxan&at 51anéx~8ure oltH)n,rooa teﬂp&atu(r@q the]‘_dﬂ})x’temVeya@ﬂ of the solvent,
or undJr H]:rova‘geéln)adlané]l-a@ le(eﬂmre o ol 70PC ® 150°CO
[00144 ) ' Alt\:—!maé'VZl Q(tmpou&H)f flrmulz (-X&) rlﬂ; Be, obtfthedm compounds
(\;% al 11% n%mﬁl appropﬂ'ategl;'estltuents R1),in

the pre; etnj:f)(tg 8 as so m hydride dr llthléag’hexamethyldlsllazane in a sujtable

solventgucl 2 e Yfifa%n o PR R S AT PR
yl am no) - 7- phenyl f ur 013. 2-
c] pyridi ne-2-earboxylic acid
ethyl ester - S
[ 00390] 7-Brono- 3-(2-fluoro-4-trim
et hyl si | anyl phenyl am no) f ur o[ 3, 2-

Al rnvrir A ne 929 ~arhoavyvyl i A2 a1 A

of folm reacti



carboxylic acid ethyl ester (1.0
g, 2.2 mmol) was stirred with
temperatuig ¢9t1 55&i um car bonate (456.5 ng,
[00145] 3. :Blomllds)o,f formula (X) may be obtained from compounds of formula (XIX)

by reactloJ \Q{h 5124&1? Lu%ll: & h}gggeﬂ yl'hog!ikoé pJgtic 1I&d in a suitable solvent such as
water, at a eﬁlaere{ru]re oﬁg%rﬁ qnb%m}pg%g%tg reglgdéhergg?en

[gg}:gl 2.2 mmol) in dry 1, 4-dioxane (5
[00147] iy The' reaction nixture was
[00148] ;
o149 degassed before heating at 110C
00150y under argon for 6 hours then
[00151} cool ed to room tenperature and
{ggigg left to stand for 16 hour's. The
[0o1s4) 'e€action mxture was diluted with
[00155s] di chl oromet hane and water. Tim
[00156] or gani c | ayer was separat ed,
[00157]  \ng Hirstylsmiite ot foarpude (XD | mgyis @reﬁg.vd using methods described in
the literatuldfot tRe@ynttekicr@d o@NHed in FERGRGST UM
scheme g SUl fate, then filtered and

evaporated in vacua to give a

resi due. The crude reS|due was

pur f e h:}tgﬁ:’gil na_sh Ch ts razmeormewyldrazme
Ton + (g 30%-cyel ohek N—DEM R 0k
then 1% net hanol in

to gl V€& rreco, soivent
XXXV the title Conpoun d éxxxvmé p al e jﬂ;educingragent,md
yell ow solid (710 ng, 83% 111N vng o
(CDCl 3 400 MHz) 8.50(s. 111),
8. 38 (kS, 1H), 7.70 (S, |||) R. NY
7.32-7.22 (m 3H), 4.48 (q, 2H J *
[00158] — ?mngryk)‘zs):oondgry 51@0h£1§0f ge%é_!ll }ormuﬂa ()é@(VH) may be prepared

using methé(}i_ﬂl scng'eL &\ﬂ/‘% lite ratu{e Thay rg‘{iy be rﬁ%ed v&tﬁ N- fﬁdroxy phthalimide
using a pthihﬁe anﬂmgpp}_m&reag@?such Wogfaébﬁxy?te to provide compounds
of general @rfuR OFIXYEP.OCothpivod Ofsicel rhemiXHE Y HTVmay be
deprotected uIBL ﬂ}}&lizmé Mﬁrﬁdhyl Byddzife td ﬂ&Mfdci: I@iirlﬂs@larzmes of general formula

(XII-a). C Blm&)éir@ 6&1: Sjmsftbpytlﬂle%ﬁlﬁgd b uctive amination with

uor o- trirnet ?
aldghydes T Wfs lg}l?.? ?%8[)‘[ su7h aﬁg){hmtpfcﬁ?%

cyanoborolgdr@]:, BWMiPVT@QO a godyetty @zx}yap flighloppeihage at a temperature of
from ambid@t biypkrat@Sh efud Bhdidoblg, 1. 84 nmol )

was Stirred as a solution in DCN

(25 m) at 0- 5C and treated

dropwise with IMICl in DCM (3.5

m, 3.5 mol). The resulting

m xture was stirreg at 0-5C for 2

hours before the addition 1M

aqueous Na2S203 (12 nlL). The

| ayers were separated and the

Arnant ~ | aviar \wwrme woecehoad w2 + h

R (XIl-b)

ogohydnde sodium



1004041To a sol ution of ;
3-trifluoronethanesul f onyl oxy-fur
compoundé ffgo,ngﬂad](%?)ﬁr}aﬂli)eﬁ\éthez mdplified by alkylation with an alkyl halide in the
presence oflA Q& Elbmasydeihﬂan&@j ih s&v&ﬂ&ﬂc}iyd dicBIStbiBdthane, to provide

hydroxylame@ tol*@ﬁleraﬁ&l’nag (X(I-%g ng, 0.186 mmol )
an

[00159] %%]feF]Of lgenerisﬂ form111a (X%}él wsed in cross cg%ling reactions

described zﬁ@ve @a}?@ Bre;f%lfy)usnilgﬁleih%lp ﬂf?écﬁ@d (nihe

. Scheme 9.1 ) was added pot assi um phosphat e
Scheme 9 (55 ng, 0.26 nmol) before the
dHhX LAt e V@s degassed,, Pcl 2cl ba3

@ (Bi-5r,ng, Q.- 0088l hd

terature or according to

R Xantpho Ty~ 0. fm 1)
war e added, to this mextysg, and
the vessel was flushed with

e os A got™the reaction ni xture was

heated to reflux for 1.5 hours,
[00160] c o Oibstitited A-dhldre-fittodbpreqie mzh'rbgqughd with hexamethyldisilane in a

solvent sudBe xylbr@ udirld a M@E’[ !st]gas V&rikh(t@)héﬂﬁ;!)hosphine)palladium ata
temperatur@gf%rt)rﬁqo@m ten-ll;ﬁ:%tufe It(J rgﬂrmgtﬁe M%ro ap edreduced using

h.saturated sodi.um bi carbonat e
methods defci edrlﬂ the hte{aﬁug IS]UCI&ﬁS I‘reéc&onoL\t}cgf an atmosphere of hydrogen at a
pressure ofrfla@ ] @Sﬂagmpgems fo & presapgefof a catalyst such as palladium on carbon
and in a soB@NDQENE diiaiod ethyhacktACA Bom temperature.

[00161] Pu ﬁ?ﬁffubr&@&ﬂa&ﬂﬂf&trl egtépse)f geﬁe?a‘lj}o&rﬁBEXL) used in cross-coupling

reactions d sgﬁyeddég)ée b%/ be Irr%)ﬁed b usmg fn oggd’eimpbe(}/ in the literature or

accordmgtﬁé‘thﬁ’gﬁlloet her gr adi ent 1:0 to 3:1)
Scheme 10af f orded the title conmpound as a

pal e yell ow solid (48ngr, 510@%r S

(mefiyser B) T = 489"Mh" H]+
C%m [60465] SLE4"

Fl uoro-4-1&imethyl sil any| - ph
cny am no) - furof 3. 2-cl ovri dire-2
- "ti car boxyl i ¢*8cid 7-ethyl o
%@'Paer wnek@®B406Fosi@n sol ut i on of
3- (2- fT"U8P0- 4-tri met hyl si | anyl - ph
[e0162] € nblzil(ﬂim.:nﬂl@af-génbkﬁl@lh&uﬁ €XLI) may be reacted with two equivalents of
a]kyhtlnum(}la%)(tg Lugﬂ EAl BL%’I 1?5“11191@5 Q)%)( Lutheas @I%] gllowed by quenchmg

with malky sil l%gged]ghgs tr%rl 11y1 c#{ %1{: ‘ﬁ §1|V€ tg%l%/élgf péwnols (XLID).
Tnalkylsﬂy( @eqeﬂs )naylm Hirler rﬁarcq_ec} @Jgglﬁera tyigpsoceliprebdqizive
trifluoromefbare bugfehatedtr ®RafletaohmEiral hi-wragx1)10%

pal | adium on activated charcoal).

The suspension was47stirred at

roomtenperature for 2 hours

under an atnosphere of hydrogen.

The reaction m xture was filtered
+hraaiticnh CAl 1+~ N wmeht nAa v + h

Cl




[00413] Step 3:

2- Di net hyl car banov1-3-(2-fiuoro-4
[00163] _ t l;[qv\ﬁlgie W{egaftqd gﬁty\[herm@?wz}teafplqcﬁt%al groups exist, compounds
of formulf(QLIIOS (B) &-agyliparmddigicsuged P-tieiapripaxiph ingy be further
derlva‘use(ﬁ)c} bl@ oﬁﬁon% and@rg Eyﬁtﬁeﬁ&l@%és%&él@nn@substltutlon oxidation,

reduction, ﬁr cl ava {eﬁcut]‘ms Parb cular subi:utqélontapprciaThes 1nclu<|1§:econventlonal

alkylatlon,taﬁgﬁ)éélﬁfr?aafﬁ%noaﬁ%}atlfnustulécpylﬁon halogenation, nitration,
formylatiog fnd youplidd meedrec ar boxyl i ¢ aci d
[00164] €t ytlexa@SE, @41 bforhidor Boriddrodf2 hafB¥QdnYerted to aryl iodides

using a F il 1n reaction employmg an 10 ide sourcr such a so um 10 ide, a catalyst such

[uoro-4-trime Sl an
as copper 1gdr1rcie ﬁl‘g a 1 asd:ralzfé\ﬂy %l ﬁfclohexane diamine in a solvent
such as 1 %@xg@w@he@t@g b1 1)3acm guxalg:dfgqjlux temperature. Aryl trialkylsilanes
may be cof@te@s Sl iNARMOGPIRa thesilind 42h aABdiddBoufd such as iodine

monochlorfiER Ia lolvgg Iuglrag dlihﬁ%m&haﬁé vHﬁ'l @r WYt Lewis acid such as silver
Se

teﬁaﬂu(’m%’m%ft? R ﬁzomb% C)fén Bhos ( 20
(001651 r a2 ﬁethe@%mrrﬁ BTy s g etetmay be alkylated using a
reductive alklgiot @&t ¢n@Rvying ax bitbhwle & A Ebtdhdr@d a borohydride, for example

sodium tr1§é§(§§3@Johy¥ﬁ@§ or s&dﬁmﬁgob%}&&d@fng%m such as a halogenated
er e t ure

hydrOCﬁIbOF’]ll} or exaa f ﬂ (9 th()Toe anei,7 or an %@}Hl such asnethanol where necessary in

the presencg 6f0'111 @E} Slﬁhﬁ acfe‘ilcl afl%?t érauntl zﬁribalﬁ &Wperature Secondary amine (-
NH-) grougfs [y He gimilayipglylapgemnioyife agdlduipide.

[00166] AC BitadktBer exdhi, ﬁrinialty Euﬁﬁe%r %&a@@&t@%ups may be
converted IYMO Imnde% Lp g ﬁlll&q{ §ro )g)kf ge:c?igtgﬁ) Rglldp%on may be

e organ I
achieved b Ji?aé‘?on é%)fogﬂ,ﬁe giﬂ cfﬂglfdém &resence of a base, such as
triethylamipeqyin & sijtable spfvent sph as\digideyemethane, or by reaction with an appropriate
carboxylic R¥ulrin thd pesthde 0 s@fabld da@likg@gebtlsicRAATU (O-(7-azabenzotriazol-

1-yD-N,N, W Q\IS te%@thﬁ%onfu%@%@ﬂu&tﬁh@s%&)qg{ s@'ﬂ%ﬁy solvent such as
dlchlorome{h e, Smrllar gt ne grOIF)aIaally %0nv§rteim}o sM}Tgnf}ude groups (-

NHSO,R’ (gfrlfﬂ%) %Y gr?tﬁ%bytrqaftplem@m@ﬁae sglghonyl chloride in the
presence ot‘palht@ley)@le |s®h\as$®’[hyldm1(e84a swigpple 5)11!% such as
dlchloromethgyﬁn&z{mtr Mda@f)amm%oups Ao &)n‘v&t&bmto urea groups (-

NHCONR’ O%T % Y be; reactl(gl t& anfa{)prognate 1sgcyanata in the presence of

a suitable bﬁse iﬁlﬁ’é]ﬁ fﬂafﬁfnﬁa)\n a.fs?ﬁa e[sglve?t %Thﬁyi.uih]dioiz*ethane
[00167]  e- 2o agie RSBy iy be ebiingl be tefiygtion efgnigp (-N,) group, for

[00416] Step 1:

4- Chi oro-5-fluoro-nicotinic acid

ethyl ester CI 0 1004171A

suspensi on of 43

4-chl oro-5-fluoro-nicotinic acid

(0.36 g, 106 mmol) in thionyl

chloride (3 mM) was heated at 80C

fAar 29 bhAatire 11t1l mmMmet AfF + hoe



[004231To a sol ution of
7-fluoro-3-trifluoronethanesul fon
example byq:a@W_hyqr(tgpnet[og u@géﬂr Wlpﬁsledjyﬁ@en in the presence of a metal
catalyst, f? e@anéwnagﬁhm QG s@rtuce ishgﬂlmn RS k@ent such as ethyl acetate or
an alcohol@ thhﬂig Altlrn;%gel}t & tﬁﬁ’sko)‘ma%%af be carried out by chemical

reduction usm or exacnglg‘} !c:tgl Ien’Qm gzﬁl!or? ml thaé:ggése}?ce ofn 1¥ acid such as

hydfOChloTcéflil.xene (15 n1 ) vvas added

[00168]  p O freeSihtt ER2PFlO SPIRACENID B upa gy b2 otEBied by reduction of

nitriles (- m axalﬂﬂkd)y t:aﬁ@tdﬁb@ﬁtgbﬁaﬁm\ﬁ@é for example hydrogen in the

presence og n% c%tglgs‘t fo gén%pe §lla(( g é up such as ca@bon or Raney
and S (78,5

nickel, in ao;olieg uchﬁstﬂl jthew"agr aecyﬁla a]gasufhés %gydrofuran at a temperature
from ~78°¢ o ghe teflextemmirgetrant @e @hveht-t he vessel
[00169] Wa% afthiiS H@ﬂplé{\&nﬁl*& (-AHY @Bups ﬂfﬁ@e obtained from carboxylic

acid groupg (e&pltl)l b9 a)nms?é& el {hgco}l}@ﬁongﬁ%qzyﬁagldg (%ON3) Curtius

rs, cool

e il g s AT PG ey ng
[DOLT0] i pesetiphos BEIED ApEbe RS i gepigs (CHRNR'R?) by
reductive ABgtionNapheick ahdike astbbkblgirald (8 oahilH v dium

trlacetoxy‘tpllo%qdb %@dﬁuﬁv cyaiul@@rol@&rg@ i ac;ol‘!'eﬁ)t)élﬁﬁ as a halogenated

hydrocarbogl rfor exam?le dei%hlma)mgc eesor lélnrglc%l%& sugl as ethanoi:l where necessary in

ra
the presenqg&frap fcidé‘%fP PS@ﬁthO‘lFId ft hr@unfl @%ptttegﬁ%rature
[00171] r e Biaduwtler bymifld, @&hydednupimat Bgpagd/into alkenyl groups (-
CH=CHR’ (@ithe 3= V@iﬂng(ﬁ WaisGemiTa0e roactiil ﬂyé an appropriate

phosphorar%%repth(%%l'l%rggr rI st%ﬂlSIii gOh(Qth%SQ(nOWH dp) those skllled in the art.

[00172] p aﬁlge% |g1016\§\}n§76)': ?bannfddsg ffdlﬁtgon o@%%roups (such as ~CO,Et)
or nitriles (L@W@me ﬁetht@ldun@)lmn Rgride-in 4 sutghlegqdyent such as toluene.
AlternativelMitdidthyde oB8ds ma{ 190142144[ Stuepxifion of alcohol groups using any

suitable oxﬁlslﬁé ééQl{ lQlow?h t(( tgosi sjlqﬂeg rgﬁe4é.rt i odo- p hen y

[60173] E%eé%%)_‘pi (%Oé n&ly get%]rgl%:/ ! !%lg%) guf Eo?rt-‘,sponding acid group (-
CO,H) by {c@oﬂ %ﬁ-q@us&d hy&plysisi dengndig on the nature of R. If R is t-butyl,
acid-cataly$d fiylkdidi@dis@ande écﬁlevfedl foGetapid b tFebtfr@it WivhlaSorganic acid such

as trlﬂuoro!lcletf'c1 @é{d in &Q@B&L Qan Qr)by treatment with an inorganic acid such as
dlne 2- carboxyllc

hydrochlorlc acldo Lana%ueciu P Mst‘ L

[00174] m163rrl)oxy11ﬁac6 CEHF b?%%.)éfaﬁ éﬁ'féﬁVfrsd 1|1ﬂo )ﬂmdes (CONHR’ or —
CONR’R”)at reaci@@Fithvasrragdedmingid thp presence of a suitable coupling agent,
such as HAMOROL0E doF€1t uch-aDdlchidometidned 1l NMMOI |

1M sol ution in di chl ormet hane)

and the solution was stirred

bet ween -10C and 0@ for 2 h. A

saturated solution of sodium

thiosulfate (5 nl) was added and

the m xture was poured into

cnatiiratod coadir rim th Actil Fatns (1K



1004331Step 4:
7-Fluoro-3-(2-fluoro-4-trinethvls
[00175] il M‘Fﬁh% Br&mRM: g)fﬁowbc)amdsﬁqay }(gjhgnoz)gated by one carbon (i.e —
CO,H to —-CHPQ4H) ‘dflcﬁ}ﬁer@onm(ﬁhebﬁbe&pbﬂdng #id kcldbride (-COCI) followed by
Am&Emgggmkgﬁster 1 1004341A degassed

[00176] S 0 lIn adfurrger ?(alfl}fleu (())H gfo ups mayé) ge]nerated fro the corresponding
ester (e.g. CQZI%)a(F B@fk}gﬂ: g—l()a @i raiucélt)rhgﬂng ggctxglrple a complex metal

hydride su(hgs lﬁhngq alutinjuth hydeidd 11) diethyl ether or tetrahydrofuran, or sodium
borohydride nla kdivdi@ kudtr & RGEBANESAlfO L BcoBkl }nQ be prepared by

reduction d%thz Joyggogdlrfz& Wbl d dBEIID hlegstr egmﬁle @l&zlg@;f%mm hydride in a

solvent sucé1 gsd%r 61 & éy Wﬂwojane 11}@&]{/&?3‘1?6% as tetrahydrofuran.
[00177] ( 6 4Q0hﬁlgroup} mgypbe mnqd)nt@ﬁdnmh as halogen atoms or
sulfonyloxﬁ dhougs sGkh asAd al@lsﬁ[ﬁlﬂlo)(y ¥ trfﬂﬁﬂrddﬁﬂﬁﬂsu(fcﬁﬁoxy or
arylsulfonmxg g\@%ILQE@E&gogtgroﬂp%giglé&dil&g knlrwn to those skilled in the

art. For examg Ia:ré %coFo?mag n%reacte{) Wl{hrﬁ 1 cllii%tdﬁlfl éﬁalogenated hydrocarbon

(e.g. dlchlolr(ﬁ)éthanf) fo|vicld fthe @@qﬁqnélwhlorale Ff}é)épe (§fe. triethylamine) may also
be used in @ekdcior (r) washing with et hyl

[po178] ac Blathe- exﬂnplg alf:dhl)lt ﬂh@i\gl%r RS grou s may be alkylated by

coupling a ?heno? e?.t}:ll e V\%T.E d aico lc{l)lem aS SO %t]ntasuc? as detrtghgdroﬁlran in the presence

ofa phOSplFI}e’§§Hm&WIWWP% hcyva(osﬁuchgp@thyl , diisopropyl, or
dimethylazgﬁcaﬂcixﬂﬂet. AlprBiHeky ékyhlydn mache bchieed bynleprotonation using a
suitable ba& ¥.6.lsQ@R@XANE)follo@ed BY QBsEqAR 2dition of an alkylating agent, such
asmamﬂgﬁgjorange resi due. The residue

was triturated in nethanol to
[00179] I érémau[; Wé)geln Sltbftlg‘le%sd% c&rppaung%maé be subjected to halogen-
metal exchg,n@q by BysimsT [ithp be@ fa5 e)@mpl%%u_m bpsEpyED as n-butyl or t-butyl
lithium, op(di@lly 1@ GwBnperdrife, &o. douhd-7BACIIn BOBhent suchas

tetrahydrofLIQmoa%g’éJn%egﬁedSVnh a.n electrophile to introduce a desired substituent.
Thus, for exag%le a g)rmﬁ/ y%rou mzﬁl f: m?‘oduced%i ésmg N,N-dimethylformamide as the

electrophllecérf)%g(vloge@ s@ﬁlrualt@%ahg}qerna@getyé}[e subjected to metal (e.g.
palladium dr @03 Glalyerd &a@ @k, it intOfucfr example, acid, ester, cyano, amide,

aryl, heteralzrl' glltehl}@ rzﬂ@in?l“tﬁﬁ—%% Qfoflifu&{si ﬁ%ﬂa }{Ilo&ilures which may be

employed 1r|1c udeytﬂlOFe adlqrs]pr}?g lI,I{Fc(l)( Sézulélesjnlle Buchwald or HaIthg

[60180] ar %FBIWT ]ila{.?gea éﬁbﬂltu Sﬁ%ﬂ’ a.lSé glfdggo (é@gph@lc displacement
following r@ctidn Witheh aoprpmatdmuglmp]@lp ores ranac <(r @(nrlcohol.
Advantaged¥ily, suet a r@&oaS badaiechul 00 AR temperature in the presence

nonochl oride (2.08 g. 12.8 mmol,

solution in dichl oronethane) and

the solution was s¥irred and

all onwed to warm for 45 m nutes.

The precipitated solid was

filtered off, the residue

r ot a1 noAd anA +thae fi1l+vrato wwnmehoaAd



[ 00442] Step 3:
. 4-Chloro-3-trifluoromet hanesul f on
of microwgyp gdiatieny ¢ oj 3. 2- ¢l pyri di ne- 2-
[00181] carl }y@mydoin@s Ah¢ @eseat ih‘pyﬁtio;eg&tt@ted for tiigjr capacity to inhibit
MEK activiity d &tlva{l&%ﬂl% ﬁsam b RF tﬁelr@fologlcal effects on growing cells

(secondary%gjg’}h) agc{e&nl%d %}{)g,r ﬁ‘?<¥0mg(l)éuinc§|i1 in%ICC ]OHXSS than 10 uM (more

preferably 5§9{t}gr'1 ptl\é_ %‘gIrl @ore p7efq5ab]§ llj:Fs tlrar uM most preferably less than 0.5
HM) in the\IS ety assrof Femidy 1o prtb. H@m@@wlﬂﬁml\hﬁmore preferably
less than 011 R, fdst. pfe@bly B4 thkh Omle/I)) in BEMIEK activation assay of Example

2, ECsq of gés kPiah QIRMAr&,E}JrJﬂ‘YaLOIy QWS ;(1\25 mtr?st H!!ferably less than 0.5 uM)

in the cell }?réléeratl n)assek)a géxglfl];i(f P agl% F)r g{%w éfgeé ?38 r10 p&/é(more preferably
less than 1 hiy pegt Prefersbll leel then-1ndypime ERfpebpspitogregon assay of
Example 4 2ifeChse@DR VER inhiditoesd under reduced

[oo1s2] Pr @@%ngﬁ 1nve-Eh(fﬁ mrclg&w &ﬁlg&m(ﬁl ?e%l Qﬂl@rmaceutlcal
composmon com nsnlgg a comé)mﬁxg) é/f i 8%2&1&& solvates and salts thereof) and a

carrier (a pw%wgyéﬁ@table @fnﬁl@/ | Thea]g@fnélfl\@ntlon also includes a
compositiog fegcld ;@ﬂ[nacﬂ_utlca{):mm@sﬁ_on)]_c))mﬁrlgn@fcﬁm@d of Formula T

(and/or solfal3€anll daltd 1R re FOAPOIIAE (BBarBacRBdaB acceptable carrier), further

compnsmgé%éc&ng ngﬁ el‘age&tgf%gegtgndg)r a s%c%g@antwﬁ:%atory agent such as

those descr] edsh?raln Tihmif%lhjogfogﬁonﬂare useful for inhibiting abnormal cell
growth or tpgatiihg }Upeg).rogfe(a@s flifordeirina ndpminplj(qaee hymph) s The present
compositiohsla |alyd useplh] ﬁbﬂ@éhtamnﬂhﬁx)natfntﬁl HiEe&esZn amammal (e.g., human).

[00183] cl By IlesQﬁt @(gn am& @xfd@&ﬁ%ﬁlnlo&‘s al%glkoqlseful for treating an

autoimmune ElfeXSf dees%ct?v:g': bone sé(])-r er; prohg ‘LgVa§ISOI‘dCI‘S infectious disease, viral

disease, fibpplicdfpasropuegrodepspirativraiisessrat 112emed (.o bpnan). Examples of
such d1seasysl’d(sc)tge-rsﬁﬂc]'udted{u&,reﬁet limited to, diabetes and diabetic complications,

diabetic retﬁ&p@ty}r feﬁuoﬂl@ly ()Qﬁt[t\bi@xéét: lreﬁte@gdcgar degenera‘ﬂon

hemanglomﬁ (P(%{jathlc P mzi)n o rr(%%st, rﬁ‘lq_itlss z}nii z:llf(ﬁ) erlﬁat1215’ 1iena1 disease and

. renal fallurea])ﬁlyﬁ%tm(kgl% d]ﬁegse cing@tyve llﬁ%fa)lure neuroﬁbromat031s organ
transplant rpgh @ [raBex{aJkokpgepticGhddid heanriluye, organ transplant rejection,
Atheimer's)E@sEh_E;epm& 6r5&roﬂﬁu pBin, 184 vird /R bhnsBBlas HIV, hepatitis (B)
virus (HBVS: ﬁlﬁr}ayﬁblﬁﬂabqg %Pg) %ygo:lang ) tus (%M%p and Epstein-Barr virus

(EBV). Chﬁ)%lélfaéloforé)fnp(f%é f)i “E?)E’rei?ﬁtdtgim%?ﬁncﬂf?e@ Blﬁ is not limited to,
idiopathic paj, ﬁ@sogh@poelatfd@pth d&nik gJephedism, Titpain deficiency, uremia,
hypothyroidisgigi6flam@RioMbotitisr 24 was filtered

through Celite and concentrated

i n vacuo. The resultant residue

Was purified by flash

chromat ogr aphY (Si SPE, pentane:

di et hyl ether, gradient 1: 0 to

0:1) to afford the title conpound
Ac A \wWhi +to enl i A T EEQ Q9D0A



cf pyri di ne-2-carboxylic acid

ethyl ester (406 ng, 1.0 mmol) in
post-operaije Ry N@lr((pghlwyl isgispeteqpfiagmerous conditions which include,
but are nottlifnitdd By, e @ion és@raf® padpbadtqm 1inb@ain, burn pain, gout,

trigeminal mmjg% racute herpetic and postherpetw pam causalgia, diabetic neuropathy,

plexus avuﬁma}l r;le%rlg%zzs[ %aécuiltg Vlrg m?/fctp 1|11 Hliilgfeo)ops%ctmn injury, t1ssue

injury, hmbfﬂpatgtlglf Wresg?lb gﬁg?r@ IDQWW??@ the @n@eral nervous system
and the ceqtinplo)s sppefor @ t he m xture was
[00184] de g&%&%ﬁ{ @ﬁ%h&%ﬁtc@rﬁbo@ttonsr aRhkd el OF treating .

pancreanng (g pl ey cﬁseaseT (?19111&’1@?(6‘1%&8106 r‘ﬂyr{eﬁlalmgd diabetes-induced

oom1tenper a ure an
renal discagep ip g ’@?“lé‘lﬂl tarBtgh a pad of Celite
[00185] ('r )Fhe\qu;eghonwaLgdS\mlsshg@sins[ah a]eqqquﬂl for the prevention of
blastocyte @RtaibAn a ldhal (é g |hﬁrﬁaﬂ)t es were

[oo1ss; CO ‘?R'pIQEQ m@é’ﬁgon‘?rgﬂ%gag%&h@& Rid th'm{'hﬁ abnormal cell growth or

treating a }B?ﬁpfo? ﬁeréta'e %%?rdgr 1% Srrﬁamglﬁ ?ec%ngltt\l\rpga Fog}gﬁil)ig administering to
said mamn(agl thengEwalb effpetiypamount pfja gq_nmwd @ t¢ypa I (and/or solvates
and salts thtcedd) of iOcoﬁpoi)on théla@. Aljotidcidded 16 Yii§ <) oread invention is a method
of treating \ﬁﬂ&a&gﬁ@ (ﬂsgcge 1§-§mﬁlmgﬁé ,ge hM’I%ll)l ngﬁgl administering to

said mam:t&%z%herangtgﬁp ﬂ@cﬁve ﬁ% t(a Oén?ouncs:l of (}rmula I (and/or solvates

and/or saltS[ tma%ci]a S{:nétﬁmgn thereof.

[00187] 3- Q"Ii_?:-p@em Orvoleniimidds epha@nd/df 'ahﬁ:itir@)abndrmal cell growth or
treating a Iﬂiﬁﬁbﬂ)ili‘eﬂtfxfbﬁl@fd& inleroAML Ke@' fﬂﬁfarg Tomprising administering to
said m: 8)%%%% Iflﬂg ef%gt ?am%[‘up ija co%%gugc[ of Formula I (and/or solvates

and salts thg(e(tﬂz ﬁcila%)?rbon &wrtxff IHH:thPW'Fog thtlharfwondﬁilFmotherapeunc
agent such Wpedppprrlygi)henqm g ﬁc}p{:n.t 1nv¢nt10n also includes a method of treating
an mﬂamnfatldﬂSf &Ee&ﬁ 2k thlfnhzﬂi {cRShuRang ébfnbﬁﬂﬁy ddinGistering to said mammal

a therapeutﬁgﬂly lgffegﬂfpayxlom?(%ta @ormpgug&lo? Fd¥Bula 1 a'né(@ solvates and/or salts

onet m
thereof) or g fomﬁ(%n%lgre%fda (é()&l[)lflaéal wﬁﬁa secog anti- mzlammatory agent such

as those deppphsdstslnor i de (1.1 nl, 1. 1 ol ,
[00188] 1 MIl® @leseitt in@dAtidn fhclgde €A vheb OB @ Areitoimmune disease,
destructlve%&g dlgohi@f ﬁ&keﬁt&quord%sinféﬁdug (ﬁsgage a;al disease, fibrotic

disease or neur?ds ene{ag%?hse eu ra. mgrfrr]u(r)l% ]( ép alan) compnsmg administering to

said mmr{a]f‘ﬁﬂ@’glfﬂlqcﬁlf’ éffeftge eﬁqO)mt %é g)mgd:atb(a F(ﬁlﬁlaa I (and/or solvates
and salts therkpd® o cxrhnasi@n Wersof, p@i{_gppt@d&llj findthgr comprising a second
therapeuticS@htUE:@h 88 oS0 ikiiBed/diboSUbfudd &t {2t limited to,

ml). The aqueous .| ayer was

extracted wth dichl oronethane (2

x 25 m), the conbizned organic

| ayers were washed with brine,

dri ed over magnesi um sul fate and

concentrated i n vacuo.

Diirit fFi1 ~rati1 ann nf +he vrociil + ant



[ 00460] Cycl opr opvhnet hyl hvdrox' | a

m ne hydrochl ori de
diabetes a@@@%ﬂf’l@%%ﬁ éﬁbe%&ﬁfl@qp&lyﬂr@tm?@ﬂly of prematurity, age-
related mafvifer Gppr@datiet, heahngipR) @bYathBSyulhdrary @oe¥iarhinitis and atopic

dermatitis 3&& @lzaase gr%@e'éal gaglﬁegpolycystlc kldney dlsease congestive heart failure,

neuroﬁbro[natosls orr‘édn Fg.nt iejﬁc%ﬁhcac&%ﬂa, ke sep’tlc sLock,l heart failure,

a mne
organ tranmnt o eﬂ_t]@]@ ﬁ‘é@m Séiﬁgf,eecarog%(é W@Paﬁl@ piub and viral infections
such as HIBalpﬂa‘gy (B tllrua(tHBVﬂ_g@lir) pap}llomwsds (HPWeqyomegalovirus
(CMV), and fsikih-Bf viRDEBV).
[00189] 1 OQ&e@“éQ&Q‘[ U{V%tl(}é n{cl,MileQMeth%g (!}%!:a mglg%ggagus or kidney

disease (mﬂl{d&% ??al?%ﬁwet g%n%o%%szﬂdghabetes-mduced renal disease) in a
mammal (e[/@ @ﬂ@@]cmnpm raqlmlms@:mégZQ sgid Wm@j@‘/thegipqqtlcaﬂy effective
amount of V&))npchlycﬂ)lf E)X@Hlaa KEhdME solvat€s and salts thereof) or a composition

thereof, ana-gl)qé‘hng%!:n@& Mpﬂﬁgyggnc{t&Y Y ag\éné n
[00190] dgl?e d)fefent HlVQl’[lon u}c uc(lfs a(rbegoc? %fev%ntmé ﬁf blastocyte

1mplantat1(@1in a mammal (e g, human) comprising administering to said mammal a

therapeutid@liy(e2ectivie Ayt Xfa-c@iipbupll JfFbryncls xiy/brawtias and salts thereof)
ora comp(f‘ntl((nlfglﬁof 4123 optgonz(})ly M%mf)rﬁm@s%ﬁ%erapeuﬁc agent.

[00191] ( 1 Tlgggksent 1nven i0n 1nc£)<§é? a me\ﬁla dc" 0 asmlg ghe P]resen]; compounds for in

vitro, in S”fj)?li’dl na\iwﬁ Fleﬁr‘,ﬁg Prére%trbe]n‘rg)réggglglmn feah argaélsms or associated
pathologic{l @B@tiany, 1.0 nmol ) and sodi um
[00192] €ya [},Qﬁﬁfélﬁlb& el 11 @ondpddsi¥Bihe plesedt invention can render

abnormal c@lﬂ 919 % flSItl-Eptg trdafiRM Lvhlﬂ@aﬂauéql%%@&&z?e's %llhng and/or

inhibiting ?e%og?wgls a@f&o\é\@%{;}rﬂ?lgavmfng} fuxﬁ]ﬁr relates to a method for
sensitizing jalmprme)l cellTin @ mapeypal (e g1 humpamgsto @@@'gpr@ Pidhtradghtion which
comprises ﬂ]ﬂldusfeﬁ}@ tol's@®rhehh@ aflintoutt exd chpt»dﬁd of Formula I (and/or

solvates anf gahsy[ﬂleregfs:(gg Bt osﬁlgﬁhe{a)ﬁ ‘)Jhlcﬁ‘ Qﬂioum@%ﬁ%gfe is sensitizing
abnormal ¢ § relntnv%lth gzé‘urprgh ) ! th re :,] ed

[00193] ev é%pﬁﬁt@a ofttbé C(ﬁ}p@ws d@hetpﬁ@nt&é(gqiqnétgreinaﬁer the
"active conppuddie)0) tan seffeurd by ahy rfid@xbd thay gnablck 8)ivery of the compounds

to the site obdetidn. NIMke Blet(l(@%!h%e orft Q)Qtléglmttaal)odenal routes, parenteral

injection (uzflu%%g %ra&eﬂou% surl}dutarfi S f}traxnl.gcu]@%m avzgg'\)at or infusion),
topical, 1nhelﬁ1'on ej_aire@l adgnng?aﬂgq 96 ( in, 4 H)
[00194] 2 |G ar(l(gmt o(}H)actlve compound adrmmstered will be dependent on the
10046814- (tert-Butyl -di net hyl - si
anyl oxv) -i soxazolidine /
ar30-.9_S
[00469] tert-Butyl -@i net hyl -chl oro
silane (0.5 g, 3.21 nlol) was
added to a stirred solution of

i soxazol i di n-4-o0l hydrochl ori de
(N AN A~ 2 10 rnmiinal Y 1 n DNC (2



1004721(R) - 341ydr oxy- pyrrol i di ne-
1-carboxylic acid tert-butyl
subject beiggtfeged, tbef@vsri;y (gc ,the gisoglgr Ofﬁqﬁti))n, e xate of administration, the
dispositiorchif 8 S@hpoae a]ﬁdlﬂleﬁi}éﬂl?etl(n}@ﬂldﬁr_e)sgnbmg physician. However, an
effective dgsaga %q{t@)ﬁﬁ el 05'54551{] g&)'l ® ageutel derﬁgcbgﬁ(g body weight per day,

preferably glli'(])ut:l'?o a&)’ut 3 i/%%cg}rrg s%glegoiglwged flcgges elpoy j: 70 kg human, this
would am% B uth&IS }og\g@@f Wraally 613\1,“0 gSeto about 2. 5 g/day In some

instances, @pshekd 1¢vieloiRlo@fihe d)pvprQQppf@p yﬂ)resald range may be more than
adequate, ﬁﬁ@lﬁ‘ Btﬁe@&a&@?ﬁ){ la%t:r@os@slna)?ﬂ;% eﬂ’}h@ye(ﬁm@éﬂt causmg any harmful
side effect, H)Oged }liatgl}/c§{arggr Qosgpalg H;St%%fdfd-rgo S Veral small doses for

eaction mXture was a

administraqn fhpougheut Yedly-ent  t enperature f or
[00195] 1 8 Thv@eiirescoriprnd mahhs agphdd yeayyele thgaapy or in combination with

one or mor€ Mﬂﬁﬂk@eﬁﬂ ageﬂfsh ©r Jxﬁ@iedidﬁ dd8&iBed herein. Such conjoint

treatment 194 E)é oafr:rﬂae?éd bpéé?l 01r tﬁ&u&gio%%ﬁl or separate dosing of the

individual ﬁfnﬁ/&%“ts 05‘8 5Phnt 1000 1o 80; 20)
[00196] to Tlﬁ PWa@eﬁcﬂ l§gnrpsition léaycf@ﬁ}ﬁ@@ﬁ ae ip gform suitable for oral
administragon €@ ltablelf da@@S pil pbwder]sudladhedyeled5Iulations, solution,

suspenswn]-ttll p%raﬁ s 2 400 Mﬁlﬁ()n sZsp§1§on(o|r &]nulsmn for topical

adrmmstrag Es an (ij’nuéeét ogcrgazn o flc_)p réc%drmmﬂ:ra%oﬁ as§ %T%osnory The
phalmaceu(l comsmf? mayi)e n &mtziosg@ f%xﬁs' sultfla}fiij)r single administration of
precise dosdge® Sheﬁhaﬁ&c@nqal corﬂp:bs‘lt)on will indl§de (a sonventional pharmaceutical
carrier or e&:jpi'e)lt and[aQ(Qlﬂ';&%&-@E(ﬁﬁlg% the invention as an active ingredient. In

addition, it(n§;) LI]C%MM@[]’I? QXial &¥l%¥rrg!:e}1tgjﬂ Qg%ﬁtl st Rajuvants, etc.

[00197] 1 0 1!7&1%?{??1 Wﬁ]ﬂl} fﬁréxs «6ud2§)1u‘m1_15 or suspensions of
active comgpundi)in preyits] agueowag)luaqjlgj @dex@pp@mmlegl@ propylene glycol or
dextrose soDM@§. SBeh Adsibe Fo@S: cln®e @it:HIP bufeded T dSifed.

[00198] ( S%ulté’r?b'[eg)ﬂam%ceqelcgl)égnels’ nﬁfu&y 1&% gfuglts olsiﬁllers water and

* various or; amcl Si) Ven%C Ih%p%acgl}{% %omPosmonf ma[y % s.lr?‘%contam additional
mgredlentsguch 4 ﬂglorltf)%plyderls B DENG %1(1126 likey LT}IUS for pral administration,
tablets cont@ihiXd virfo@s emﬁfien@,tslilch fseidhicadid naprbd cepibyed together with various
dlsmtegrants ﬁﬁpﬁ Etzﬂ&luaﬁ agﬁ and- ceHMmﬁl&%ﬂcates and with binding agents

such as sucrose % atin &nde cacia. %ﬁm?rﬁl? hq)n%ali’]rg age(ni%lch as magnesium

stearate, soﬁ,‘L_n) la% allf:tteﬁaéd Tg]b ' (d’[erwﬁtglﬂ for tlaltleéliagé)arposes Solid
compositioffsfe&a shjilbrityparhe alppls comdayaiansbit atl el ftllgl gelatin capsules.
Preferred nf2ie:OM] 1@ fote R 1k 1hdio®: e QIRRENEH RS a

colourless oil (0.86 g,

999 . THNMR (CDCl 3, 400Mz)

4.24-4.26 (m 110,%.60-3.66 (m

1H), 3.44-3.54 (m |H), 3.30-3.42

(m 2H), 2.03-2.12 (in, 1H)),

1.84-1.96 (m 110, 1.46 (s, 914).
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[00484] To a sol ution of

N- Hydr oxypht hali m de (18.3 g, 112
molecular ﬁ‘ﬁ‘ﬁﬂt golyghyéenef glyQOIE%WQLBOUS W@gnﬁ]yx}s or elixirs are desired for
oral adminfyrgipathract{vOcobpuniifereid O be rmbindd withvarious sweetening or
flavoring @&Hy@ﬁ&g ﬁlattlr)s Md!.fels and nidi@sfrednalmtllglgfgg%ems or suspending
agents, to% %?re%hﬂegt?ﬁq%:r aieé et%an%rop}%fggycol glycerin, or
combinatigpiifrSol * The reaction tuned from
[00199] ye |Me@qu tiorepparekvarjogsghharifalpaticpl @@mbitions with a specific
amount of Wil Se cbrl@thd El@ﬁlt)ﬁdortwﬂl 3 @)@n‘éﬂy @ Mo Bihitled in this art. For
examples, Igﬁen{lr%%g'; PhiflaciBS S%QIQ&LS%CII Ilelglgl{yCompany, Ester, Pa.,

rature and concentrate
Issupthélﬁlﬁlg‘g( “Peduced pressure. The

[00200] | e EXAMBLISDOt ai ned was partitioned
Abbreviatiet ween wat er (100 ni) and et her
pu (3 X 7B Hiaz)ablcym% 63&@3_9-'7-‘&%0' et her
pcm | ayers re yas with water (2
- XSOnP 9 |ed wi t h anhydr ous
DIAD nagnesi"%ogyuﬁ?d&?fépxylﬁ? | tered and
DIPEA concenbisat@detiybmgé ve a yel | ow oi |
DMAP  (26. 8 @himedlJnoW@snct hen treat ed

with d onet hane (35 nil.),
DMF whi ch blmmﬁly%m%fn§n unr eact ed

EDC N Hy dr B AR sieaaeorepdsriofigid ut

HATU as a whHt‘eahorzetazgil tyadVed. V. Nrirgnethgigonium
filterediakdhangd di scarded. The

. fil terﬁ}tdgchyg%mﬂuri fied by fI ash

HM-N glo: Iug];lso ulteg% ﬁgr g{f?e%{ of Ejat%g?ous earth that can
, met haniiciepty agoretbcaraimelbhane i n 50
HOBt  mi nut eslydogyb@iotzotche titl e

IMS Con‘gg%g@sﬁm&ym s%lﬁtsf’gl :ij)( 13R?|]_-
, met ho =

© R M%&‘Q = 236.1 1H NMVR

. LDA (cm1§,ltmaee@wyylmnld84 (m 2H),

_MeOH 7,78 (Wgtha®l1), 4.15 (s, 211),

NaHco; 1. 39 (@dlmﬁt-l)arboéﬁoldf%l&epzz I1
Am n y pr opan 0

NeoH o e galL Y b

PA®Ps) o (2. Hy\dF a(lili(ytflpl?nyﬁ’é?sﬂwe)f’ﬂf‘ddﬁ&y) -iso

Pdydba; | ndol elrig-(dBergylidgmecefoBe)dfi@lladium(@5, 7

Si-SPE - NMMD| ) HArdpadbd136GHe® WSca flash chromatography cartridge
di chl oronmet hane (25 nlL) under
nitrogen at 0C was added net hyl
hydrazine (0.879 msI " 16.50
mol ) and stirred for 2 hours at
OC. The addition of nethyl
hydrazine resulted in a pale

7ol l Aawvnr ~Aal Ay £FAll AavnnAd Ky A vl + o



inL) was added potassium
‘ hydroxi de (4.63 g, 82.61 mmol)
Si-ISCO and st Pre-padlegd BEOP glisailasicipesieptaphy gartridge

THE  till theapet@ssi um hydroxide
Xantphos di ssol y@ﬁim’etﬁ‘}ﬁ—@ﬁ-&ghiﬁh@ﬂyﬁﬁsphﬂ;@xahgéng'
yl pyridi ne

was, added . 2- oppnet

oot (S eSS e e985 o) 4% 06
00202y Y mepes wd iR “UBIHERELTe ping o Varan Uniy
Inova (400miz)tsﬁctpm&@ |th 4 tafle@esvvas e Dls@yby. €bkmical shifts are
expréssed ﬁfp[;nﬁﬁlatile & Q{ﬂeﬁnethﬁ@Ql@.ﬁh&ﬂlo@i@@bﬁgfiati&s have been used: br
N
multiplet. §j scar ded and the filterate was
[00203] ¢ oHkPtsrugtlanid Clitpreatograrthy - Massipebti@nctry (LCMS)
experimenddR Fetdaihd rbténti@ ek (bﬁ bvRERiabEh LY ion@ J&e performed using
Omnﬁmkph).anq gther (3 X100 m.). The ~

*QSBEREY Tt her 1 ayer was dri ed
[00204] 5 fhod deffrgprimsnst pprpesd orff Wapees MomanAQ auacrupole mass
spectromettriigked tb h HMeRP&kavAE 1 ©ONC efdnt @th@ddetatay detector. This

system useg:«i I)ﬁgging bl@)elﬁ 5191@5’1?@1 8 8P x @.O@ﬁﬁ lC(LhQIW a&il a!l ml / minute flow
rate. The m(%gl sq egt)sjlste;nr I;]ves 99‘% Ivv ’L\I\a()sl’ltadl gS OS IQJ) d\f\({r?ngc alcigl (solvent A) and 5%
__al C%YOI‘ onet ﬁan.e ?Té 1)n and )
acetomtrlleﬁeﬁtaﬂnfn'g %H’/o vacr qcxg §Hve&tcﬂ) f?htHe first minute followed by a gradient
up to 5% sq)j‘h:nt@nzm%‘g p(&\pﬂy o(lesihci: tieg &4 milxQ. Ty final solvent system was
held constahtBe@purétbs Mikaledd] N, 0- 100% et hyl

[00205] ac@ltetgotd%: ]éx eﬁn%%%nﬁemon%%am Bﬂttfo%ic quadrupole mass
to give the title co ouné_as,a
spectromet%ﬁvk?(bto g%elwllea Pz(cliardfg)él’OO %syﬁ% Wlth E]d?g'ray detector and 100

position au(opmplﬁg@lg@)’henqmpne& Lupa G130 ’4.6Iprq poltimn and a 2 ml /
minute flow 2. THe solilﬁﬂlﬂsysta{ S@D@h&,corﬁ%b/&m formic acid (solvent A)
and 5% acdnifite bt 0,15} dokmic lid Gvdadn) Br thdfirdD.50 minutes followed
by a gradiegtiugt% 59 go:lveré E)Dalild 9{% %g/e g :oxil:elbﬂie%'_}gt 4 minutes. The final solvent
system Was:ﬁ)@@)gpgs@itﬁtré ﬁlrtgsr 0.50 minutes.

[00206] - Futhiad & BxpZimytitsipgfolmgdl enhayPH B WPIAK FX quadrupole mass
spectromet& Iuhcydjtg Q@hﬁa@zru lé—@OM%@Q&M @ode array detector and 225

. olytion of .
osition aufp ér using a Kromasil C18 50 x 4. column,and a 3 !l / minute flow rate.
P ils_ag% ﬁ] Nnooxyr net ﬁyF pyri di ne-lﬁ-

The solvenvlsjem(wgwraﬁiﬁn.t stagt.ing W?o Weiteﬁwith 0.05% TFA (solvent A) and
0% acetoniaihhzyhj(?.(@w Hrchlver ®metrva o {026 spiadn)A and 90% solvent
B over 4 md@&. 1BeEREordniV stdehvad hald Ebh @XERG further 0.50 minutes.

(5.06 nt.. 20 nunol) at room

tenperature and stirred for 2

hours. To the reaction was added

ether (25 nL) and stirred for 5

m nutes. The sol vents were

decanted off and the residue was

treated with ether (25 nL),

fFAll AmvanA by c+i1 rri mAa AanAd + han




100506] Step 4:

0-12-(tert-Butyl -di methyl-silanc
[00207] Gy %etheﬁ,ﬁvﬁyfppnnﬁv%neléy%d 8 Fyigadzu LCMS-2010A liquid
chromatoghaQiY D@ rdbtrmtchibkdd yeohrSaimhdael (128D VP LG system with diode
array detecQ)r 4}3es m&gsﬂ mgrmé}gﬁtq QSOtXQ 6@hm column and a 2.5 ml / minute

flow tate. @ fn&%]rﬂ scgvent s%sthm stﬁ(I)OQA wa{e contai ing 0. 05% trlf)l(uoroacetlc acid

(solvent A%ﬂnd %ﬁ/gﬁftﬂlardf c‘éntng Oa?Vb%gumc)ng q;fidsolvent B), followed by
a gradient @ td Yapiephi)A andPOEREL B ofeB8 mihdkes. The final solvent system
was held cO¥sthfor Strthbr imidgief Or | h at room

[00208] t em&!;d%t %Jti)chmer&srbgr¥ }Q(Fh 5ne<m gﬂe t echnﬁlagies liquid

€ was tere

chromatog_F ﬁhgc ) Ig%citri)nbeﬁr l%e)(éfotﬁl égl%gechnologles Series 1100 LC system
with dlodee@am deagter Besedotbay 3vmicnSB( 8 AF ¥ 2$Hmuh column and a 0.5 ml /
minute flod Fae. the g smmeum\@b éS%Nafe’g:pntﬁﬂ%ﬂ 05% trifluoroacetic

acid (solve}{tlA ngk% Qc%torgtﬂ]y &)Ha.lﬁ}% (R)|3‘}5% tr;lﬂlﬁl)r&ﬂ:\glamd (solvent B),
followed b%%%!l t ) lﬁ) to Ef) oll_v)eréé é!é% /g sﬁt[véni%é_\per 931111}51?5 The final solvent

system wa%lﬁlé Eon;ﬁl_elnb for a imﬂlegl rtuaute 3 1 1) 0. 89 ( S,
[00209] 91 Mycrowkhe @Peri@yts vEik tarried out using a Personal Chemistry Emrys
Imatlator“{ (Q @é%rwxghl&l tlS%Sr atsin I;léﬁl? rthaFS?Llﬁ‘ yylnan§c field tuning, both

of which glV% %élllcg)ﬁx oc)%ri}r 1 "}em elrr]ature from 40-250°C can be achieved, and

pressures oF @O@j@g&}' @ @geagped

[00210]  1- EKEVIPLEBt | -MIERVEstah WNIEKSEAVRNYROX Y

[00211] ) @5&%%1y%ct9ited hmTaIé] mutant l\ﬁEKI expressed in insect cells is used
| et

as source o eﬁlrymlnclc 1V1Ey ﬁt al%nat.l yon(ﬁ?ratlon L ]} nasé/ assay of 62.50M.
[00212] ad a]@dssa(ybs ca‘neg 61|1t %Oérﬁnuﬁf in the presence of 50uM ATP using
recombinarp [$1515)% 8 ] pthduRed@h Kyfoli esggb@raﬁ@’hosﬂﬂrylatlon of the substrate is

detected anﬂﬁiﬁlm)ied&xﬁ]ﬁb HTRF ﬁﬁgbryd sﬁﬁﬁheﬂ] B diBio Oheddtonsist of an anti-GST
antibody co%jigaé&d mlpgycocﬁm%&g‘)zand ﬁtmtn%ﬁospho (Thr202/Tyr204) ERK

rring over
oty <Pt TP DG | FSAEPTER L s Rk dly
phosphorylg{egion \Wa)p and ToHE. Whemhsthamiibddigs arapoynfo ERK1 (i.e. when
the substratal{y RSyl ddd Chnergy0ttatbtet i, the\Abt@d to thad]llﬁbhycocyanin
ocecurs foll%eélﬂtaﬁ@itapﬁ%ergsuﬁ&l 1ﬂ1ﬁub@s@en&fbeumhdtted that is

proport1ona 10 fhe amount 8{ phosygq?rylﬁeadjg)%%fte p]i:O uced I%X)rescence is detected

“mgaHmWW?W%W%ﬁﬂand concent r at ed. The
[00213]  Cr Qul@oubdstul dilugOIPYIAO driovnva siditige@assay buffer and the final
DMSO con%&ab&llﬂ thef'abbﬁ}tihl@/g. pur ification in
the next step. [00511] Step 2:
242-(tert-Buttd-di nethyl -silanylo
Xy) - 1- met hyl - et hoxy/I -i soi ndol e-1,
3- dione [00512] DEAD (1.86 ni,
11.8 mmol ) was added dropwi se to
a solution of 1 -(tert-

it vyl Al noat hyvsl  ci1 ]l anvy AvvyY . nrAanan



[ 00519] N- net hyl hydrazi ne (87 pL,

5.74 mol) was added to a
[00214] g o|Thetlfspim depfied gs.ﬂ(ezancentration at which a given compound achieves
50% inhibf[if)rh)emytﬂ)l-. 1G s Bvatlés @ Ed[halﬁtcdﬁlsir)gl ﬂQ)X}E)it-sJ)fS\Bre package (version
205). indole-1,3-dione (495 ng, 1.52

[00215] gn%lxzmﬁﬂa #g! ﬁﬁ%zﬁssag 2]\9E1<rg€t2v1ty asAsfa;:)e '

[00216] t @ %}étft@ywaét}vatfd%nwt%MEKl expressed in insect cells is used
as source o én@sQiatBiattisityet aas cdnéchttagih @Ohe@fnfise @aglof 15nM.
02177 th Qhefaﬁﬁ%cblﬁéa o[%‘faﬂédirﬁlﬁney\ﬁ%e presence of 50uM ATP using

recombin Q[%QP 1 pro!iuce in ]:n Coyl S SL{) Phosp o n of the substrate is
“the na (272 éy %

'e conp

detected ary} IqléflPttijljd uggg }gR\lj gpgelawu@}leld by (Fl N“F"bese consist of an anti-GST
antibody c¢n{BBEH B allofiySivirih (XT.6@0and an FntidpBosphay Thr202/Tyr204) ERK

antibody C(;leléﬂ}ed to zurélpgm'l crthatg o1 h(sEQre Lgelllt)a;ﬁnﬁ coﬂ'éntratlon of 4 ;,Lg/ml

and 0. 84ug in Zf:?)e 1ve:ll'§) 'IIB an %ho a%%(ggére ?mses ERKI1 dually
phosphorylitg_dloy Thrg)Z &6 TyrZ(g Ben P?ﬁ anMdle_E )are bound to ERK 1 (i.e. when
the substrafe @ @R BrNktddR endugy reOx fonatidysbthte taBE Mi@phycocyanin
occurs foll(ﬂ@% U)lcﬁa@&@m4dﬁl H&%Mlg noﬂugrescence being emitted that is

proportlonilg%f %}éﬁ? pgos% orj:latéd sabs?']ate a?odouc?ds lsluore Snce is detected
using a mujiwg ey et hvl | - car bani ¢ aci d

[00218] t e f‘jctmpodg@q;tay dilvgeg tn@MSO@ri({r @@@2121] {§ @ysag buffer and the final
DMSO corddAB4a 8 Sthka il 1%.

[00219] N- ﬁ %50 is (Bhﬁea) c)1§¥h% @o gg{ggongt%ﬁﬁpg%eggghlpound achieves

50% mhlblm)_nﬁ at}ir&lxlg?j Hei.hﬁ%la}rci cﬂfuaig tsglg Ts‘gXLﬁg%)ﬂ‘@are package (version
205 nunol) and tri phenyl phosphi ne

[00220] ( 8CHpGnds BREXAMAEFAR,Y20-1 (2, 105-109, 111-118, 120-133, 136-149 and
151-160 extuﬁkﬁ QW Sj(rf Qgsl'tﬂa@fb u(\/[?ththss)iy c@écn‘tgd e(f?her in Example 1a or 1b,
most of these comdm cg r bltedl aE wéo OF léss Q Blr 0 gg 6

021] [ BXAMPLPZER st MR fleonstent 1 ed

[00222] anchnaituliGedivita bR MMt Gprés@OMinsect cells is used as source
of enzymatle GRET at ure over 16 hour S. The

[00223] d eﬂce: gssagﬁ aa;m ou(g %p &)e 1nu es 1n %e pr?sence d)f %)0 M ATP using

recombinanr: F%FSI‘ﬁEKE ﬁ{pm rbg?og '5shsybst(a§| }tl}?phoryla‘uon of the substrate is

detected angqug@[ﬁeé [qs{ingéiTﬁ_gg land reagents are supplied by Cisbio. These consist of an
anti-GST ai@i6&Y} @bj@xCh AR @RGmn @Di68Qnd 20 anti-phospho
(Ser217/Sel§g) NLQIQ l%dy Jor%l!lggeét{]&m&i{n&ln%t te. The anti-phospho antibody

corrpounél as an oil (14.2 ga).

| TINVR (CDC13, 400 M | z)

7.87-7.85 (2H, n),s87.79-7.77 (2H,

M, 4.26 (2H, 1, .1- 5.5 Hz),

3.47-3.43 (214, nm), 1.47 (9H s).

[ 00523] Step 2:

5 (9 A . ot havy 1 entl nAAl a 1 2



[ 00528] To a suspensi on of

N-[2-(1, 3-di oxo-1, 3-di hydro-isoin
recognisesd@ﬂKdzallyphgygo)yla@@ Wpr[Z 17 and Ser221 or singly phosphorylated on
Ser217. Wadnhax fnesads e BbalmltdjlﬂEI( @. 5fen e sullstr@is phosphorylated),

energy tramelnﬁ%l“n)the Icr?pta@e' t&tge! aﬁgp%rc&ﬁacxﬁ ?nggs f()li'os?ling excitation at 340nm,

resulting 11%risceﬁe benf e@]ﬁednﬂgt i 1%;31)01}( GFF]I o tﬂxe ar?lount of phosphorylated
substrate prodygeck Tloresoonacs's dsteqiad pdng 2 pltiy g Gpprimeter.
[00224] t eCpaoatiUFedilficd in IBEOmMTid WiadiBion 10w buffer and the final

DMSO co%’tﬂtrgian 1h[hg§saﬁlsml te precipitate

[00225] é‘ﬁﬁs is Jeg efl e concent&tlé’r@tswhfc% Ve]:rl ceo%pound achieves
& 19T & concentrat ed |

50% mhlb\t}gld)ﬁcgnt{ob ICQ)IVQ}@S ae létgﬁtea Elsgtg therﬁ]éit soﬁware package (version
2.05. residue was purified by flash
[00226] ch ﬁrﬂﬂﬁ&s@}gfoﬂ@chlh’ds (£21P e 599 REIbiRIN ICs of less than 5 pM.

[00227] 1 % Qljrolf!t] t1g‘l&s LOT omet hane)
Te comound as a

\'[00228] V\Ih IC{)I@DOIgI&% afeéestfdzwel}ﬁoh eggwssayfwgmﬁgllowmg cell lines:

[00229] ( CBCIS  ACOmavkiyecBl B ATCE), J =

[00230] 4. Wblz), JudH nfaihnt dhejanodiz (Mrc8) Hz) ,

[00231] 3. Qgh ((efﬂ_]'!es a%)mamtamed in DMEM/F12 (1:1) media (Gibco) supplemented
AT

with 10% 1£C% 533“%]1n a 3% %l QJEI % 1ch1%top 14-

oxXy-C a nm ne
[00232] 1 o@ﬂ}s GT %edgdéql Eﬁtv{e]b]ﬁat% flt 2 000 cells/well and after 24 hours they are
exposed to@#ffrgh ashdayhti®xyf @tbvyihdy in bynmeydcandlinge grown for a
further 72h( %491 ég[ghvolgmeQ)f m{e}GI@-{é@em (Promega) is added to each well.

GY& 1?% rPat”e Carbo{ deh %( é&
This lyses the célls erates a,luminescen SF‘FI{:I 16 poO 1%11 ount of ATP

released (a.%]gre&)&@{ogo&mf to @@u&)ﬁed éfrcel]ém e Fl]é@g fn be detected
using a mulipvefiggpiveste. t hen pyri di ni urn
[00233] - ﬁ“lQlEU§f§ QSdd b Ok cenc@Edribh of ¥hich a Gven compound achieves

50% thblganf a%glﬁsglg gzl cHIreped us1rglg theZXLgt software package

an oroﬁ

(Versmz?r%gm The resul tant m Xt ure was
[00234] st Inl’fhﬂseéiaYa@mHﬂ@F @ fixample frpe oo U 8.80-22, 24-25, 28, 31, 35,
38-39, 41, foor1332144, UG 141 THa@60reRB@Ed a®OPCs, of less than 10 uM in either
one of the J Xkure was diluted with ethyl
o 2P Bhfg MBS Ve, Lo
[00236] 5 nEompeyrEe tepatiteidell-hased ehesple-TRE EGiSH asing the

the a colourless oil which was

used crude in the subsequent

step. [00531]0-11 -(Tol uene-4

-sul fonvl) - 1Hi m dazol - 2

-yl methyl | -hydroxsgl amne N, tir

-0 -1,1H2 [00532] Step

24147Tol uene- 4-sul fonvll- 1H i m daz

ol - 2- vl met hoxvl-i soi ndol e- 3
Al Ano ITNONE22T1 N 1 ecany nnvyl



mmol ) in mxylene (50 m) were
~ heated at reflux while water was
following e Jifesict ed i n a Dean- St-ark trap.
[00237] Af tHET116t i I KumRCpolorec® daicigdata (AR
[00238] f eagfsi on V‘@ﬁmﬁ&ﬁ&%ﬂ&eﬁﬁ&&@ﬂﬁﬁe

[00239] %ft&feg H‘xes are alntamedfln Bl\éﬁl\g/F lqlél. ) Ir;rlg({la (Gibeo) supplemented

with 10% 5Cé| at 3f7 Calganﬁ%cqprz Wf@@]ln%lbeﬁ)y
[00240] ( g ICall ire gtdedih PA-wedd nlateslg‘GZ],Oﬁﬁg:elgf_wlll and after 24h they are
exposed tUBNBMN &)‘h&ﬁtﬁﬂdns (ﬁ@(ﬁ&)@lﬁc@ in O@E‘}hm{/ISO Cells are grown for a

further 2 h Olc’ﬁﬁ %}geg wnhafnrgalga ?JA) Iil){a ) and. pgmeablhsed with methanol.

Following Plf)cthn%mglg H‘E)"Jb%{h%SAagxe%ce :'ajgﬁc]ubg%ll \xiltapnmary antibody (anti-
phospho ERQ fr@lgra@lt) ozq_eﬂr-ﬁ)@ht at ngﬁga}egtc@pte@xth Propidium Iodide (DNA
ﬂuorescen(dsé’j ardd &)tectjon bﬁﬂlﬁw pFBRIKl’iQJeI’.fodﬁeEﬂ &ingd arfen@rabbit secondary
antibody c!)n?lgalted to'ﬂ@ ﬂuog_tent Aﬁxa-lE‘lum] 4%8 cglg&/lomu)ar probes). The

ﬂuorescen(§ 68 aﬁaﬁr eg Hsméfhe 8?“&% pl r?f ('%l‘% L?.Pf,ech) g laser-scanning

microplate pyfonggr, g the Hlipxaplug 443 sg)@l ipppopggfseq tp the PI signal
(proportionhll te de]F])umlbd'ﬂ) TI-1F cooled to -5C.
[00241] Af tl"@rECQ Q'&Hin&ltaﬁmé’c@%ntrén% wltu!ﬂ% given compound achieves a

signal half w: eyal)etween a ?aéeﬁne}{\a% the mn r(ejspoél]s-e. ECsq values are calculated

using the XLé‘fSPffJ‘Sﬁfe BPEETT e .2 0. SPh e reaction
[00242] wa’ tidcashedmp@nds ofdrantple APB it AteLs g20-26, 28-29, 31, 35, 38-
39, 41-48, 5NSN5OGUBHNEGH) eﬁ74wi6t7b 8884 st @t B o, 109, 111, 113, 117, 118,

120, 122- 1@9 §9%513N%qg4 LI'Q; |, 144 7tr %rand 155-160 exhibited an ECs

tion uce no

of less tha‘blﬁ BYI ety Oner?féhe FE4%Eti on was
[00243] i PYNTEESWOT A2 PF RS RE@RKS20
[00244] )Ethylﬁ-'(4|-Hr@Jfo@d1uora-ﬂdnytahlﬁo)Siﬁ$[i,ﬂc]pyridine-%carboxylate

washed with ethyl acetate. The

conbi ned filtrato ver e

concentrated, ang h@r esi due

f

purified by sili
chr omat ogr aphy ( riadi efit el uti on,

(00245] USki}E: abhDAGicoBREid: 1 Et OAe- Et OH)
_ to provide the tiflg conpound as

a tan solid (0.5 L0619 .
[00541] Step 3 N

[00246] ’110w1 roc Jrelsd 1945) Org. Chem. 60(2):292-6, to a
i 21 rhe

dr oc
cold (—78°C() %l,tlg{@j‘L% (Bléﬁlz %ylrh?xeqeq i 3ﬁ}énog ingohgjdrous THF
iol (0.52 g, 2.7 mmol) was
di ssolved in ethang (15 m ) and
acetic acid (10 m) and
hydr ogenated (50 psi H2) over 10%
Pd-C (100 ng) on a Parr apparatus

fAar R bhAtir o ANF+or fFi1l+trar na




NH HC1 [00549] Step 1:
(9H-fluoren-9-yl ) nmethyl (3R 4R)-
-(te -butoxyearbonvl) - 4-
(70 ml) was M1 QXYW (5106 303 3mylh @adk BARFRE @nosphere. After 1

hour at —78°é_|§ 0’1:18 oured onto a bed of solid CO; contained within a
05501 31L‘J?%i’ tert-

250 ml comcgl ﬂ&s}h OW &rwbwb}eglteimaﬁr%e ﬂf solution was

quenched mﬂlc\atprﬁ@)(ly} ‘He eola(l@ o@dgic golve@s VR remesd )n vacuo and the

remaining agd@8s sthbaS@wWiLghrakttll vith dietblil @EP€1 0@ o). The aqueous

phase was coma) to O%@&d%en z(d s‘[m‘a) pH 4"%? ﬁi;e ;da 1dﬂgﬂ§Dcentrated
hydrochlonc%%(% H hﬁr rle%lfL#lt é)recdlfltate was fl%ed 83% & ntgs then collected by

filtration. Thgso%vam]pe)l wikseld digferbetes(l Gl ty af?ord the title compound
as a white sofiB.2 @wed. by sodi um bi car bonat e
100247  ( Qe OBBm@4-ctibrIRoi@! ) . The

reaction mxture was stirred at

room t enper atur ernight. After

concentrating tl Leacti on in

vacuo,  the residue wa

[00248] éﬂSPePﬁwaﬁ%‘ocmaféfl\%élﬁ%&(%% 199 @@el ndhiony! chloride
(50 ml) was ]a:p;di upgiat reffux foﬂﬂ@@uaﬁué@gol[n&yemblqmgnperamre the
solution was @hbchiaGh 8 dryREGaI (K i otel With@dhlayel (2 x 50 ml) to afford a

solid. The reﬁﬁaﬁg s@’r.d%v’as a@&&ijQ&n&Q mblm&i@%&gﬁxﬁgf Cthanol (25 ml)
ers were

e G R RN PEE BN P P en
concentrated hyacug estoredigier ((oaad) Vﬁ’ﬁl?dfkfai "@ﬁsoﬁt}pn was extracted with ethyl
acetate (2 x 7 iml)itted@thd doisded @rnio Hﬂie@ngealpéﬂyver sodium sulfate then

concentrated Q(%v@gﬂa & tconﬁ!)drm 4sQ Qmwﬂ'{gll(f% 914%;- 1H NMR (CDCls,
400MHz) 9. (Bgéffg% SZ dhﬁds 43 qhéy f @0 5e4tPFyd 5 Hz, 1H), 4.45 (g, J
3

de t
=73 Hz, 2Hp bt bR

I(17@”890 g, 90% .
[00249] [ oe55HEE-bydro@-furo[3.2-c]pyridine-2-carboxylate

(9H-fl uoren-9-yl) net hyl
(3R 4R) - 4- hycl r yrrolidin-3-yl
car bamat e hydr o%‘ri de [00552]A

4N HO / di oxane S@ tion (I nl)
was added to
[00250] ( 96+ &)&éd(m’ € bolBioy i eﬂliﬁt4l'dbd¢l>ro nicotinate (910 mg, 4.9 mmol)

and ethyl glygo?’dBr(éo]'ﬁ)i?)m-l ]5 1 (ngnglp ;n aﬁ%&gyﬁﬁ& ’brglp mr% nitrogen
atmosphere, \g% addfdﬁéd?% }\Z{rﬁ?@ \1/1%%1, 60% 3??%5 q'fqarFact?n mixture was

stirred for 16eppr(4°C tofen fgl@i{erattlrp)othen\;‘%ﬁed by the addition of acetic acid
(1.2 ml), andGDRGeRly @toBEhtel 10 pMoAGUQesidiEWater (23 ml) was added, and
the mixture x{agscflhgll-i*@ 5 \A@ﬁtesddt lVthngle W!z M&luﬁg%ko%ﬁ B@clpltate was

(1 m) and reconcentrated to

provide the title conpound as a

colorless oil (0.076 g, 100%.

[ 00553] (2R, 311) - 2- ( hydr oxvnet hyl |

nvvrranli Arn 2 Al Whyvidracrhl Ar Ao



OH [00557] To a stirring solution
of the
(2S,3R)-1-ftert-butoxycarbonyO- 3-
collected by I'ﬂyrﬁifoﬂéhy Pyshed @t WhitePex BT & dpo Wy Hitle Compound as a light

brown solid. %5‘ Q &8 31@19«1\/11{2}1)&50 Ru E’d@iﬁ{z) lofe AHE 1 2 1z 1), 8.60

@171= GOH% 5, %\ﬁ?s—f g)lqzm %d%g_mﬁﬂz 2H), 1.32(t, T="7.2
Hz, 3H). LCMQ (vfethef B)dRr 4 11‘ﬁmllﬂ)M+HAf $%®r addition

[00251]  OfSteet: B@N Bk riffubOméra)esul tbrigxyl-B6 Bl2tcipiiine-2-

carboxylate M Xt Ure was stirred at room
t enperature overnight. The
reaction flask) pl aced in an
ice bath, and theg @g@l ed mlky
white sol ution %as%cidified to

pH23vvith 37YN\HC1. The sol ution '
[00252] stlrre el({lllt0¥ e%l: lgiq-B ?Xg\gﬂ iﬂecl]}{#? neq carboxylate (3.15

g, 15.204 mrg)é)e{f 1gmgwg)nw15éllfonyl)¥thlél Q&Q}M§4 mmol) and N, N-
diisopropylethglaérte (MASmIRsst16 adblsialdintiokyetddnk@fd ml) was heated at
95°C for 35 lﬁqﬁlﬁets ah&reactdh dlastﬂtéﬁcoglmgi@tgn&xﬁtg@md Goncentrated

under reducegl s?uﬁ' S I)\V\/g r wassfhen purl}é\ér%%ye ﬂnafh cilronéa’(tfgraphy (silica, 120 g
column, ISC%; fnfu/ ?06 ﬂg* ac?tqtf: }i.e@gelﬂl %OI nhrglte% Fol afford the title

compound agyypal Yebhpild Wit rrarty odjd @phey 7978011 H MR (CDCL;,
400MHz) 9.@@, 11,895 QOB TRY W, 185 ebat, e, 1.47 (¢, 3H). LCMS (5 min.,

method 2): RRL O¥ e B 3009 (959 of the

[00253] tol L e & C%ugn C(I)-’;-%Sl %[Qa-p %I?X arcr)urn(l))%uro 3.2-c]pyridine-2-
carboxvlate (2R, 312) - 24hydr oxynet hvfl pyrrolid
[00254] | A-sBpedHion heehy Gl @fomelBndd onyloxy)-furo[3,2-c]pyridine-2-

carboxylate (. 900 P} éal}loﬂ*@b!oﬂié DAANSIROBE.W . B3 faRol), Pdsdba

(925 mg, 1 Orﬁﬁnl)é%tpgos ?5? %?Oﬁ mn@l) ﬁndgf[%(O4 (435 g, 22.61 mmol) in
toluene (60 %IWﬂﬁthhﬁWbl)rﬁ W?gﬁl} fprdp ﬁ]élutes and then heated to 105°C
for 24 hours. Iheqaptbmmy{uatwes tian cholederoprp hngra@re w&glluted with
ethyl acetate BI04 Hi1F. @& rds@fant gnxhﬂ:l:kra&hen filed gj@l@ﬂ.‘ééh@ 1345 and the

celite was Wzys\ha § glu egd\?\ggsnalgg \%p ethyl ce}é% CI%Q ﬁltraII: V\%s then concentrated

and purified l(yéla%cl)ron&lﬁﬁra}}h&@l&ﬁ&é?ﬁ "P]ﬁ]fné HSC](_) 45 mL/Mm 0-70% Ethyl
acetate in he)gpeolvqoggnu{esh to affgrd thetitle g)mpc(gmd wdte slid (2.96 g, 64.5%).
1H NMR (CBQ{, @RS 8.60l 2H),0.624%, 16), 7.0Q0%Q H), 7.39 (d,d, 1H), 7.30
(d,m, 1H), 7. [&pﬁﬁ%@ %%}é@47é?ﬁf¥&&§%§%in%éﬂﬁ¥b)h 2.47 min,
N — 378 yrrolidin hydr ochl ori de
00561 Ste 1: 212,4111-1-

ecar bowdr m wr ol i cld' ne-2-carbox ic

acid HOc.. 602Bn

[ 00562] ci s- 4- Hydroxy-D-proline

(1.0 g, 7.63 mol) and NaHCC3

(1 A N 10 NE rmnr il Y wor o




CO2fl n 1005661To a stirring

solution of the (2R, 4R)-1-benzyl
[002s5; 2-met hyl 4-hydroxy-pyrrolidine-
[00256] 1, 2-di carboxylate (0.41 g, 1.47
lozssy nunol) in THE (5 ni) was added
pozse; LIiCl (0 19 g 44 nmmol) followed by
oo260; NaBl-14 (0.17 g, 4.4 mmol). After
[00261] addition of ethanol (10 m), the
[00262]  yregylting m xture was stirred at
Eﬁ%ﬂ room tenperature overnight. The
[00265; reaction flask was placed in an
00266 ice bath, and the cool ed m|ky
[00267]  white solution was acidified to
{gg;gg} pH 2-3 with 37% M. 'the
poz7o; Sol ution was concentrated, and

o271y the reS|due was partltloned

[00272] bé : atned-fad) 312-sigyvtidiwe.2-carboxylate
The aqueous Iay Ma extracted
with ethyl acet ) d the
conbi ned organi a wer e
100273} washed yﬁ{hrbgi e dried (NgSCﬂ)
a 3 . i on of

the resulting oisk Ay flash
chronatography (s £a gel, u5|ng

|
100274} C{é 1O, aet at S ?6? CI 9 L q) was adged to a 100 mL round
bottom flask g&% aCnOle il 5 26.4 mL) and xylene (13
mL). The mg( %sl o&RticRlylstirre bb‘ijed into the solution via
glass plpeﬁe 03 R.IEUR es 5-111@11‘&(%0&( fmfa(h@iﬂsdhﬁgl rrolid

[00275] | t) etlgqugpph ]@]pog@h@@}la,d@@m) (1.0 g, 0.9 mmol) was added, the

flask fitted a\%ﬁ heated at reflux for 24-48 hours while
a slow stre as pa laced in the op of the
condenser. }éd¥ gbﬂ{ ﬁ)tluxp Yohslafted with ethyl
ether (40 mL)) dlﬂ ﬂl&re ﬂlfbﬁglh bﬂxg/df ate geﬁ Qo r3]50f§1,02/ath}ﬂﬂ-ether slurry packed
into a 60 mLm[ngcl assvﬁa@elm T yabelwds myashdd valneddy! ether (60 mL) and the

combined or% iCF vme );on(gﬁﬂtteti g g}ft%?nro ¢ pil ! ch as purified by flash

. chromatogra e-C ding the 2-fluoro-
4-trimethylsi é\ obe e %i}]t gelﬁ g:m 8
[00276] 108, R Girditrobd %1066 Bmol) was then
dissolved in $@Bol Sb’[&k[&,m’aﬂshﬁlﬁ”ﬁ Fo aditr ﬁikEl‘lB&fD:hﬁﬁfEd @ifh nitrogen, then

charged withH @ Prb@@ﬁ gafl hdj@ctpgmxfm@ ans@y@og@atgﬁfor 1h on the Parr
apparatus (4 ake was washed
with ethanol an the combine ‘%{? €S Wi lﬁﬁfé sult residue was purified
by flash chrom gr 9?% %éﬁ d the
The f| ter cake mas

mashed with ethanol and the

conbined filtrate and washi ngs

were concentrated in vacuo to

yield a colorlessgnil. For ease

of handling, the am ne was

converted to the hydrochl oride

salt. A 4N HC1/ di oxane sol ution
(1 ™A wome adAdeAd +a +the vroct A



1005761Step 3: (21C411)-1-benzyl
2-nmet hyl 4-azi dopynylidine-1
2-dicarbowlate N3 / L3N'"CO2Me
title compou)i2 Bran LIQOB ZpBodi um azi de (033 g,
[00277] S g(SéZ 25 %1{121 :3 Y4- WSt Al 61 @ Qo dr©phbddBmino)-furo[3.2-c]pyridine-
(bcnzyl oxy) car bonyl) - 5- (met hoxyc
ar bonyl ) pynol i
4- met hyl benzenesul f bnate (0.49 g,
1.13 mnol) inS g m) and the
m xture heated 50¢ over ni ght .
[00278] Afﬂs@sﬁenﬁ&@@e%@lt3&@1&11'10&91&:&251651&1@%9}1) ﬁﬂdﬂ@-c]pyndlne—%

carboxylate é?i ? n]‘émal? 2-9190r tél ’mm&tp ?sﬁja,rll_ﬁ gher\{\}@amme (10 g, 54.26

P b e o PO 1588 o
72.34 mmol)aq ﬂque}ne @90y was &epebed b bebblipitpeeh for 10 minutes in a
300 mL presﬁiegﬁﬂei #ad thed Y @1eSto VB Forll ho@d The reaction mixture was then

cooled to roc‘n! 1 pgréggn,d @T&Qd ‘glglrgﬁﬁ gcte{at"él 2%1) The resTltant mixture

I.cati rSUtI

was then ﬁlt%vl ﬂ;FciuétgoFlhteC%? eg%f %SIQIF \536 W'Slfh tlr aI% 8(5htlonal 100 ml ethyl
acetate. The é]é'{ltc? wag| @@nﬁ@cgﬂtrw pnd@grﬁleq—l)y ﬂfgh eplping egpmatography
(silica, 0-55% EiByd acgyaté 19 ¥d@ne)ad aftbhd e titletcdn@ound as a yellow solid (17.9 g,
93.2 %). LCH9 ﬂ% @S 2 & &R0 258 18N MR (DL, 400MHz) 8.66
(d, 1H), 8. 57% gﬁ» 7815

[06279] 11?15(%‘3%1 3’1F¥573(Car S (1)2H151 49 (t, 3H).

i Bl 3-L-fluprocdipdq-phenyiaming)-fuold-cipyridine-2-
carboxylate yi car barrate BocHN3 %\ N CO2Me
[00280] 6023 4d QQ@Y&J@E RRADMRRERPE B 2 1000mL round
bottom flask (le th%? d Wlth a bbehsg&un) Tl\ll\@ésk %Qs Ctin%n puEde with dry N,

gas for 10 rm(u?ﬁ a&ﬁ)whlih tkfélﬁsfyips C?’lerdrfé’t ﬂ)ﬁ, while maintaining an inert
atmosphere. Ao thiy wvay @ﬁyir?;@(bhliddidjq]éﬂrqp’le@and and alplbhp)@spltant mixture
was stirred f@t €mifulks @350 under b gd¥Mlihk rebdfon kburd whs then added
9.0 g (24.16 mn&) A0 yat Iﬁﬁletﬂygllﬂ )luoro’%in!n?gmmo) -furo[3,2-c]pyridine-

2- carboxylateélg é{rﬁ}ﬁ{ygic@(g?rlbegli;{ﬁ?%\{h% E?QJE\% st&red fﬁr inns at -50°C
under nitrogqiyidip ()olov\ﬁ the Q@f@@d‘/’as ofegy| el e r@y‘uon was then treated with
25 ml IC1 (1.0 M-t @LCly, Rudyd)) d@b@&mlﬁmmamgovér(}o Aifutes. Addition of

ICl resulted {d a prgeip;'taze (WH@/‘M))W@{EQ?O;& drknk feﬂgon%s%'ellow localized red
or

color on conte;:? Fftlggl leldh e react1on ngch turned af IOW %1 WhA}e ppf). The reaction

was stirred a‘rr g)é’mtnéed mﬁ?gétsfgrﬁp @{nutﬁ r{dl/l\tﬁwéov%e%‘rga[t @ﬁréactlon was
complete. Thpggr-tignanad then @ mréd ab 8 Wevauhlitet §1P0 ml sat. Na,S:0;
solution, foll&held 81 0@G Wk G he mii‘ah@wa@ﬂbh&@rﬂﬁrred to a sep. funnel and
| ayer was extracted wth ethyl
et her, and the conbi ned organic
| ayers were dried (MJSO4) and
concentrated. Purification of the

rociil +i1 nAa A1l hy ci1li ~ra ol fl1 Aach

2-carboxylat




pH &N -./OH N. HCl 1005851Step 1:
(25.3S)-1-(tert-butoncarbonyl) - 3-
hvdnxypyrrol i di ne-2-car boxylic
shaken. The goixitugt Wi Th¢n filidred j[h;o)lgh,ﬁ(t}@dpbrﬂbeblack solid on the filter paper
was further riddd SRl chloRRSinad-ahdiEbh Xc¥ddd ~1RE Qe 3s then transferred

toa separatoéri%fgg%. k])‘%i%vav%zse 'er%) qglrylgyzgcg , te G%tg #%gﬁg(%m%ﬂ]ane (3 X 100 ml).

The combin%}déor(azilegl% fayﬁésdveie Hler{wfhé(}.wi%l 26) HI’H 43\/1 NH;OH solution
in a sep. funfiRf. dhedivdorgueptharg Higke das @@Osemxiaqec) and bubbled with Nitrogen to
remove the dr@loi) WeOvab¥ien dried with Magnesium sulfate, filtered and concentrated

under reduc é@lres@l[ré to %taXl!elfog 'soq:ié1 FFKLQQQ(V% ﬂ(e_ﬁpozigereg and triturated

’ with ether (2. X 30 ml tl%eg é%é{nlge? uafllél\rn?lz(‘,gé/? g‘?()&;%)%tig title product (yellow

solid, 86.4%JHEMS @nethed ©Rnwadd7? @J@%@ﬁf «iI-Z&tlg@ﬂMR (CDCl3, 400MHz)
8.64 (d, 1H).@19ak, tHney. 6 esitpluss wasHpass@ dm,QARd13 (t, 1H), 449 (q,
2H), 1.49 (t,b]%t ween et hyl et her ( 10 nil ) and o

[00281] V‘@Ehy% g —g ég-isﬂcg)-Fggn%Iémit;g ;-1%0! ;,q-lél EFO ;llél%e-%-%aa}{)g){ylate

and the organie c)a'yers wer e

- di scarded. G ad idification
é%gs i th

caused the oily

(¢]
~of the aqueous
concentrated HCL

[00282] ) ~-C lpvrigine-2-carpoxylats
pProau dl € atio S
was extract eci et hyl acetate

by repeated hshi ~f{ 3x10 m) of

t he aqueous | ayer.°The conbi ned
[00283] O rrgaasﬂ}rda Iﬂix_'ﬂyeﬁ)lf SARFyaridde8 1 @6beMioh 1 mineral oil, 6.0 g,
150 mmol) itplf)ﬂ/ﬂn(@@ ng)r at —@gC M %&g@n@%sphere, was added ethyl
glycolate (14C5Cr)nr1] (i?On ngnrl %tO\%gS r‘éﬁgutée rA?t}e/rI}gj Smttelg% $el t'(l) emixture was
cShpouley 3s™ A"V S¢S BN (417G
further cooleg@e/@‘_’c aPWslgnp_nL gﬁéﬁor%icot(nggﬁle (6.9 g, 50 mmol) in DMF (40
- ml) added ov@S)mirlitet. ElfictreadBit ridrur wadBkdallowed to warm gradually over 1.5
hours to -5°C35€&yg5i%\ﬁ9)y}{e& Bilhla Qa6 ot acire i Aidd @X ml: 400 ml),

and then extrgc%g%&ef%??%eg’w_@ X%I'I\l/l? T easgparated aqueous phase was basified

by addition o ?B(% SS(Bl)II\_ l}g}@tfn@tﬁﬁqdﬁ%%%%%%]&ﬁ%e)@ )8200 ml). The
combined orgahiyd{nqqts yfpyqu@ﬂ with sp@mﬂnc@ramb@s}quﬂlop (100 ml) and water
(2 x100 ml), &6 t6h ofenicdphdFe wak Boldded| dAEIRMYSOR ¥kered and evaporated in
vacuo. Puﬁﬁggéjo%eesgl%?t%esigue b; ih%hgn;%%&lg)a‘f\%ﬁgﬁ& cyclohexa.ne:
ethyl acetate,i gg&i?na%)%) % 0:71 OOern eﬂiy acgﬁe: m@]fn(& 9H%Tf5OTded the title
compound asgale valioeselidt(E25¢ K0 rHOMB (rathod RyfireH 45 min, MHH' =
207. was then heated at 50C overni ght.
[00284] Agttp%r E&s@ﬂ@g&g—gl@k}]aﬂl&oﬁfm@ 3 ﬁ-g@&i&ﬂle%arboxvlate

i n vacuo, the reskdue was

partitioned between ethyl acetate

and water. The aqueous | ayer was

extracted once nore with ethyl

Aarot At o and tha ~rAarh nad ArNaR; ~




(0.50g. 2.30 mmmol ) was added a 4N
HC1/ di oxane solution (6 ne and
the m xture was swirled for 2

[00285] hQUkgssed Fii@iosaktbifl B-@ifindars]3,2-c]pyridine-2-carboxylate (206

mg, 1.0 mmgl)o PE&MoB&Ieﬁ‘e% i} Q 1()/@{:&“)@ P-Ejagag g@ﬁé Q(Hﬁnol) Xantphos

| ut ed th tol uene

0. 52 g pRAGEHEPHE € T PPBV gy b

stirred and hgtet] fod 05C@wmE@ eppckormatmagpherefoi2 hauts sTheydopled reaction
mixture was 6)@1103 ﬁtogqueollgﬁ‘ﬂ@omm{\ HOBR LA a3d Aiacted with ethyl
acetate (3 x 70%11) "}’i*g Eo%med extracts Were washed with water (2 x 100 ml) followed by
brine (50 ml%gf%}e the :)rgaér]-n-c phase wa iso ateg Igrleg (Mgg&;) i1k rege;'nd evaporated
in vacuo. Pupificpyof of g G%@llgtldébbyﬂ?sh chromatography (Si-SPE, cyclohexane:
ethyl acetate( dBtierdt 1 (O0@1 D40 uf@kyBatb@mydlnd-adttoff yhite solid (100
me, 24%). LEKQ n@fhang% b@ﬁé/rhlh Grfel tho CO2H Bee

[00286] g 91 y -% < ~ dr o nBP 5 erlﬁme 2-carboxylate
1120 (9.) nl) “a]nq sodi um
bi car bonate (2. { 26.5 nmol).
D oxane (9.0 n1 added
foll owed by N

[00287] disef BEHDG 2 n3)-136(3.9);
17.7 vatriol). The reaction was
stirred overnight, then
concentrated. The residue was

partitioned bet genc‘et hyl et her

carboxvlate

(20 M) and wat m), and
the layers were\separated The

[00288] ag;l'él%%é% S(therFJf et%§ (ng”la}hﬂxtoﬁlgnew-shlﬁmyloxy)-furo[3 2-

ta
cpitine 25 R I8 17 DYy BT R 7 e
mmol), Pd:dbeg (¢ we 0-partred). F4@phopfa? g 0. vimpop) prddpBU (388 pl, 2.56
mmol) in toliFE2. 0l fvat k@bt dQOhiErbhk &irrddfatiod ¥l F0BCHr 10 minutes.

The react1on%££a§&#o@dtrt&t@c¥ agd then'gsgltaﬂt I;'L%dug EMH ghto HM-N before

acidification
being punﬁeg pélashélﬁ'&mafogla;thﬁ g} SPchty?l(glggﬁr?e eﬁyﬁe{aﬁ gradient 100:0
to 0:100) to ﬁmﬁghe tl@@@epattné as apvhige s@d Jéous 47|“/%§06MS (method B): Ry
=3.54 min, VXS =Set39r.at ed with salt and

[00289]  €%k¥ ﬁﬁ&ﬁQ%&%@-4ma£-&e#aﬁdﬁo)%&lyi-c]midine-z-
carboxvlae ACETATE. e conbi ned organic
ADUYEE | ayers were washed with brine,
[00290] g Ajmerq BSER§-romer2 COMCRb Y PR R ol Y -clpyridine-2-
carboxylate §f$3e@dgch.46 o), icdpbed(D) drdidi@ e @.0% Bmd)), sgdium iodide (139
mg, 0.93 mmla@ Ql(@rangﬁ Nadlﬁ{ét p%aloh@)%e(ara}nﬁes(s itl, 0.04 mmol) in 1,4-
oi . 10059615t ep¢2:
(5)-1-tert-butvl-2-nethyl
2H pyrrol e- 1, 2(5H) - di car boxyl at e
C1202Me Boc 1005971The

(Y 1 (+ort hiitt avvicearbhanyvi1Y 929 E A



Bon 1006011The
(2S,3R 4S)-1-tert-butyl 2-nethyl
3. 4-di hydr oxypyrrolidine-1. 2-
dioxane (0.56k)Gas Ho@aayl 1a3°€ fof 4. héhRBindgs an drgdh Btmosphere. The reaction

mixture was MB 90 r()eﬁ%m rm%%&jhtfoﬂl copper iodide (4 mg, 0.02 mmol)
and trans-N, éydz meg\iylﬁi%tc 90%%/ 518? an‘?ee7 ’Tgé

U 1} were added and heating

resumed at 1(1 @C @Ql 8@our501}1c@8an ﬂrﬁ@p‘t}nom a}@@@@mgﬂiﬁure was then
cooled to rodntr@nperaa€ i Wmhﬁﬁ)hfﬁaﬁdan&%asﬁeﬂ)@m a 10% solution

of ammonia tnme\na@ey ﬁ{gn%mgvﬁlg &Lraglb Extrac:twv‘agd&m&%ghmn sulfate,

filtered and ¢o %cen%ratip ;évacua to I%gf %resrgljle tElaé Wag ﬁ ﬁ((dé)y Iﬁs%
chromatogra% éSl g}é?d @Iﬂlolgﬁae ftlﬁréacﬁz}tex %rﬁlfeg 1%é)§o 0:100) to afford the
title compoutig@ iv@d-whitetsblid 81 1 5re@ 67%¢ UIGMS Kiteihbd B)1Re = 3.97 min,
M+Ht=443m Xt ure boil ed and the total

[00291] V%J[h - orog(ijold((): gn ; 2-¢ 1d1ne 2-carboxylate
(took a 50U mnutes
reaction was djl yted Wi th ethyl
ether (10 nl) %Ht e sol ution
was extracted h turated
Nal 1CO8 and bri‘%g then it was

[00292] SEJ ed o2kt el 8d.and,
carboxylate y o | ow oi | . Fl ash chronmat ogr aphy

(70 M sili ca\gel gr adi ent
el ution, using fexape-ethyl ether
25:15 to hexanel) f‘]&[ ether 1:1)
yi elded the tit conﬂbound (0, 402
0
[00293] 682 §? 21 Cogethy 3| (?1(§n§ﬂugrobutane 1-sulfonyloxy)-furo[3,2-

c]pyridine-2+ eagoalyzite451)9_ mg é % ulte Y Q—MWZWrdlﬂuoroamllne (277 mg, 1.33
mmol), Pd,dba@t T Bd) y.0h rinodh; Xahiyrds @xaygre tolinio)) asd DBY (388 pl, 2.56

mmol) in tohgh 6 1lr-hylx/as sub]ected 10 rmcrowave 1rrad1at10n at 150°C for 10 minutes.
di oxol o1

The reaction W ué tWélS c8ncin.§%%d afddlﬁfétgé{a;ro 83)6 absorbaecri (91% HM-N before
being purlﬁef Igfé]p@h 4@@@5}@5@1—%’}%@%;@(‘6 ethyl acetate, gradient 100:0
to 0:100) to afffertrert il kontpetnd &k yvﬁire &etid (82 mgl P1V@ Il E {method B): Ry
=338 min, M5 3344360l o 4, 5-cl pyrrol e- 4, 5-di

pozoqy  CELBOXYI abe (0 40, g L3 Bl ) o 1oiridines-

carboxylate ¢ r et ed sequential ly with |ithium
[00295] C A lmdxtuirechetly(B-(-Progye-2.¢kdiQuorspizdnylgmino)-furo[3,2-
c]pyridine-2- &Qﬂiyﬂm( II’(I@ﬁlQ b)(ﬂﬁrh@secoﬁpgr(l)’lqahcg 4 nfk; @2 mmol), sodium
iodide (125 mr@w 3%nma12an\%§a§15—§$fo (#mé;cé 101 2m glohfx-;gll-rh@t%i’anﬁne (7 W, 0.04
t hen quenched with vvater (3 nb)
and concentrated. The residue was
partitioned between ethyl acetate

AanAd \wwaht or AN +oor avirartit nAa + hoe




HN- O() HO [00610] A sol ution of

t he odne of

2,3,5-tri-0O benzyl-ji-L-arabinose
mmol) in 1,4-Gox£h® (0g m) IaOsutijaaed ) mictawhe radetidayd 180°C for 15

inutes. AdBEAE Eopfern) Bhide MRS 0.3ALEH, SSHi@RWMiGS R0 meg, 0.40 mmol)

s to. a Og%?&t' gen( o? Li fIS l 0. 75 ni;g e
and trans—N,g fdmfthgl-lﬁcyck sisgﬁdlanj}neé ul,r?ﬁ% ol) Wfﬁ é ed to the
reaction nﬁxmeﬁ{awepe-sqh'n@edgqrj;i?rwé@ ifagiption .1 80°C for 15 minutes. The
reaction mix@iEGhiad dil @R ith @chivBihktBan@dnd Wa3@MWith 2 10% solution of
ammonia in Rﬁm{eﬁﬁeg Brﬁle.EFLetogg[éniJ etg@ct@gsdi!riédl o sodium sulfate,
filtered and "g%{t“’gl}\,(\r}‘ti’/ﬁ‘g %&eg%e%%u(e %%&ésrgu%ﬁeex\%%ésgghgoemQtogmphy (Si-
SPE, cyclohgxpngycthy] ’acelrclt®| gfaéi% O:BV 0@007 tp aﬁ(acll t’he t&lf compound as an
off-white soldI 3NaEIFH6) Ol AVESi (@¢thod FhR: =13e8 tint NI = 445.

[00296]  ClE@UAY) SHHPE NSO heddBSind) k[ LT §fridine-2-carboxylate
through a bed_of Celite, and the
Celite cake was_washed t hor oughly

with ether andO acetate. the
filtrate and [ ,wer e
concentrat ed tovgrovi de a vi scous

00207  Olslep 1: B8 3- R thor¥BS- alnBK EMendiBnihd) furo[3.2-cIpyridine-2-
ethyl acetate (20 nl) and washed

carboxvlale \\i +h sat urat ed Nal COBland bri ne,

then dried (Mj$Q%4) and

concentrated tolprolide rhe crude
amine as a pal &yelllow oil (0.44
g, 100% . 'thisvdm he (0.44g, 1.0
[00298] n rapglas)seg\é\g?\%ondolf afygi-g\é&gq oxlgbuéllgglrs(ﬂ%nyloxy)—ﬁlroﬁ,2—

c]pyridine—Z-stfrlE?éy?a%é?,?\Q?lgel2)%)1.1112%), Ab—t’)ro }%-qﬂu%%lfrpijine (277 mg, 1.33
mmol), Pddiwa &7 mg 6 egnrhad) Xagbp}@d(S%lyg, 0.10 mmol) and DBU (388 pl, 2.56
mmol) in tol@hm.ﬁ mﬁ’d‘{sytlbgjst&i&f RERALBrrdidiod & 18°C for 10 minutes.

The reaction%%}&neméo)wen-g'agd a[nﬁtgeggs{llﬁﬂ ﬁe‘ﬁ@l% absorbed onto HM-N before

. __stirred overni ght e .
being purlﬁee Bﬁ]&%lﬁ]er?ng{ogaphy %h%P‘Er Cég(ihca(ﬁné: e\%élgcetate, gradient 100:0
to 0:100) to @fathhp title goyepdunth estawhigsolid f2ﬁ1yq‘1g, P EEMS (method B): Ry
=3.22 min, (20 =n$7)390@nd water (10 ML), and
[00209] 1t BE . BYEED sV .
boxvlate 20UEOUS Tayer was extracte
ARUYEE mpre with ethyl ether, and the
[00300] ¢ Aretritrreietit YAmhioao-PrgiBtor-phayignino)-furol3.2-
cIpyridine-2\watkydet (382 toh 0156 tine), cophieid(Ipiddide (5 mg, 0.03 mmol), sodium
jodide (168 r’ﬁ__%:,ll??b:l'rg‘ﬁ%)d S NERRGENE I BL18Ekane diamine (10 L, 0.06
ash chromat ography (silica gel,

hexane- et hyl ethers 1:1) yiel ded

0.29 g (52% of the Boo am ne as

a colorless oil. [00611] Step 3:

0.-(d OSc !'"0 [00612] The al cohol

(N 250N~ N EE mnmrvnl Y AanAd

ridine-2-




HO OH OH H HO 1006181The
N- Boc-pyrrolidine (0.103 g. 0.442
nmol ) was di ssolved in 4N
mmol) in 14-idxAnel (00 XB)Iwes Heded A1) 0°@facl 8 Siwksr Ad@itlongltcopper(l) iodide

(5 mg, 0.03 &Q&imnﬁ ﬁfﬂpﬁ KAk G- 1f2Q§clolex§xe BQbEe-(10 1, 0.06 mmol)
eacti O n. Was
were added R/ 218 {j%ctl(tn 6111 t{laawaé reg% teg Ft|l Catlor 6qli)ursnThe reaction

ess Ol
mixture was'q:m)@d @égepl Wq}p&argmqgjaqle@@\\jaslwii tmﬁl a 10% solution of
ammonia in v@drb@@ehen pr2@ TH o}ganid @ECIRN@BIItd 08 @ipm sulfate,

filtered and &H:@rﬁratgcf tl) él%ra%tslglg tth&Iasn)uﬁfgemVyl ﬂas@tﬂn@r[atography (Si-
SPE, cyclohe]x%ne e{hgl ace‘gte gra 1€ ?ﬁ)O 8{03631(64)? to, alﬁfgn? Elet‘ t(%le compound asa

it sld (i greff ék%ﬁemOéHURt Tl3e3°§“6‘l’ it mé‘és

[00301] d ¢ 2 . Hapvtidime-2-carboxylic
acid crudetltle corrpound asaV\/nlte

solid (75 ng, «400% . 1H NMR (D20

400 Miz) 4.39

HJF: 4.3 HZ,
1H), 4.32 (app° @% 3.99-4. 05
(m 111), »93 2H). 3.66

| (dd. J13.OHzN4.3 Hz, 1H),
[00302] 3 S@Q) @t@yl 7-Broma-3-ydro g-fmf?@-&]_ Z\hne-2 carboxvlate

[ 00619] EXAMPLE 5°

3-(2-Fluoro-4-io he

| am no)-furo | 3 c | maidi ne- 2-
/

carboxylic acid \
[00303] ( (FB) soﬁ‘mo% og'rhplqu rdg%%orpc%&gt Qg Q%ﬂﬁnel) and ethyl

e 03 by P OV SRS P A g oo i
(1.04 g, 26 mmet g)%Zul éislﬁy\o@)d[’ heveaction glaifu@m;uireé at 0°C for 15 min

before being@lGoiwell to warm to room temperature for 2h. The reaction mixture was cooled

to 0°C befor&tﬁea)kﬁt%n gt‘lﬁl H@(tl Mlll'i% :lfnlno§ ]Iﬁ’é 1%19 afd Qzas‘hltered and
washed with theran"ﬂJ(;lrg tyh%/}ltle C(h Fund as axl Qto % st% (2.35 g, 95%). LCMS

(method B): §11(22961“1%Mi”§ 4% 2560 phenyl ani no) f
[00304] , &

(60 ng, O 15 mmob)e IN aqueous
sodi um hydr oxi de solsution (0.18
m, 0.18 mmol) and{ met hanol (2
m ) were heat ed’ t 65C for 30

[00305] mé%g;ét%? olf eét%lyg'?br oxly éi{ror[g( } ipdndnyev% carboxylate
(1.14 g, 40 WI)GWSQWWXXWW 55 6tgol9é anxél) wiere heated at 140°C for
2 hours. The $@dtibrOhift@6 wd t@led 6 em Sdpdrathrerbefst tiek@dition of crashed
ice (ca 30 ml\f\@l)% ng)ttéec’\%ls He%ldah:iembya{[é Q&ﬁd{)@dﬁ Solid Ih%H(bgfore being

04(R) - 2 2-di ni et hyI 11, 31cl i oxol a
n-4- vyl met hyl ) hydr oxyl am ne (35
ng, 0.23 nmmol) LOCI (28 ngy, 0.15

ey Y LRt (99 N 12 il )



acid ((R-2.2-dinetlwl-11
31t hoxol an- 4-yl nmet hoxyl -am de H H
100626] A mi xture of ethyl
‘adjusted to B4 Db the @l additpn &n’M—Hﬂn Eﬁbyésam{ ﬁr&)pitite was filtered,
and then waéﬁ&g{ltﬁ waker IVl i)}diilcﬁg‘rorge’tha& & Box¥d At Eompound as a
0 - 0
white sohd( 2 90 Mé r(n&e)%}o&%n]é% |2 L?% Ilnlcl)‘lﬁ\g‘l' ﬁ/322/324
[00306] mSte 3 idine2 1 a
dimethyl-ethy)- érmwar e heat ed at 65C f or 30
mnutes The re ctyi gn m xture was
concentrated i# ug then
azeotroped with t6 ene (3 x 10
m) to glve a sofi d resi due. ) he
solid residue was di ssol ved i
[00307] ﬁmlireocﬁ %7$H@T%[3ﬁ10¥)ynglﬁed2 carboxyhc acid (1.2 g, 3.74
mmol) and le dipmidazogfy (ng«@q4 E‘n@’olgl}l ebctepitple g fmy were heated at
50°C for 2 h(yl_l‘snlEﬁ.ulﬂﬁtﬂ p))r]ﬁyld)lf &)byﬂyaﬁﬁnﬁﬁolé @55 2], mmol) was added to
the reaction lglxt;ltlg ar{(rch! at SMHtAugﬁgr lrl{HH Ai]tcr %%lmg to ambient

temperature EI'U nJl%LnﬁEA D og%;é 0?%) g(grgl Z]'Ié mﬁl]cgrlg{vm added to the solution.

The reactlonmmg V\gﬂleféta stanAFttrc@r{n teglpqrartqrei fﬁé9 hours then heated to 50°C
for 1 hour be€pyedping cghtntraetd iraviateb. entlictienpdds estiltant@gsidue by flash
chromatograﬁhp Bi- E@a@f&l&@)ﬁnﬂﬂ&t dddrfe, ARt 80:20 to 0: 100) afforded the
title compoun a? z?p% e'il(gvi&:é ?eo (bg} V%é%'?gﬁé{%’ t‘rgl(;_(]l%q{ =2.57 min,
M+ = 39158804 ue was d| ssolved in et hyl
[00308] o Btet 4ad. BDib@Mo-PH4Y-dimgtg M lihyifrotdnazal-2-yl)-furo[3.2-
idine Water (30 m) fol | owed by brine

(30 M) before the organic |ayer

was i sol at ed theo dried over

sodi um sul fate ang concentrat ed

in vacua to affore ryellovv oil.

'The oil was pyrithed by flash

chr omat ogr aphy ( hLSPE pent ane:
[00309]  eldusblutds et3atddromeHua(H, 2uMyridl-2-Bddbokylic acid (2-

hydroxy-1,1 let@@ chyg Qmﬂi (% of Q 1. §5hx§no¥) lmtdkcﬁoromethane (10 ml) was

added thlonyfcglg%i ﬁ)q mﬁgéﬁ) 1&‘6 ! % %ﬁ%&e&sgt room temperature for
1h, then heatqu(U' W} 2h9be@2 cc{ogng tq_qt(j_ )The m]xngeswaﬁ @utrahsed with 1M

NaOH (15mifhd the aqeotB Taydr i, extibdtd, witll didhbrofnhane (2 x 15 ml). The
organic layerjwls c@])ectedlheﬁ' drhez 0\§1jma r{almn?ku}ate cc]ngentrated in vacuo to

afford a remdfxel_sun}]lcﬁtloé gf thfr r%léfmzt Tesi i}ﬂas clg r%)grepﬁ;?l (Si-SPE,
dlchloromethﬂ &1)311 ethyl ag_egite( %fordglilf}ltle cg_mm@xd esgt pale yellow gum (250
311). [00627] St ep-:
3-(2- Fl uor o- 4- br ono- phenvl am no) -
furol3, 2-cl nyridi ne-2-carboxylic
acid ftft)-2

2 A hyvidr Aanvyvy nrannvyvl Aam Ao




[ 00637] EXAMPLE 10:
3-(2-Fl uor o- 4-i odo- nhenyl am no) - f
uroll.2-cldi ne-2- carboxylic
mg, 50%). LABIE Onethdt )Y O X ymie Moy ) 7381313 ahe
00310] H@%L\pr{ 1991@%8(1 2804, 5-dihydro-oxazol-2-yD)-furo[3.2-
_ din3. % & 4'1' odo- ohenyl am no) - f
- 2- car boxylic
acid (2-V| nyl oxy- et hoxy) - am de
F b? C." [0063 o a solution of

Et hyl N
B@uyl ani no) - fu

342-fl uor o-4-i
ro[ 3, 2-c] pyri” -2- carboxyl ate

o3ty ( Qo §5Qgt10n:!1153 7210 b ks 4 el 1B, iﬁ@dry&l.zol 2-y1)-

w25l (08 e Tt et oapogid g2 oo
THF (2ml) vﬁyﬁq&eé lithiga heecgr@thﬁqgsﬂazgii sotpten| 19 THF T3y 1M solution). The
reaction mixfu® &L hiea®A atiFDK Fol# BuveGh chdd foeebmtte@np@®Dure and diluted

with water (@nﬁ)ofhe Jquéushayéqgs Juﬂﬁéh Wi th%g)mLtgane (2 x 10 ml), and
rature and, concentr at

ed
the combmeﬁ[ (ﬁga{}ué %P gﬂfﬁ %Verrl\égé&I afuil %)&cer}.trétgdi migee to afford a
residue. Purifjggidon afz@gqslplgp @adug\pytt}qshtc@pr@@g@h( (Bi-SPE, cyclohexane:
tert-butyl-mefiylethdr)gradiain 1 © h@nffSdts peid ethpbuad af kpht brown solid
(150 mg, 42%)7&M§t£3thod Qi’r RT 1\! 947%11 M+H' = 530/5312

[00312]

carboxvlicaad N dli i sopr opyl et hyl ani ne (10. 4
m., 60.0 mmol )™EDCl. (5.75 g,
30.0 nmol ). and~HOBt\ (4. 46 g.
33.0 rnmol ) wer er,added
sequentially, amd the reaction
[00313]  MAXdikitfrbf Ftbtofnb-2.0h,41dBn ML Sihgdro-Sx@OIND-yl)-furo[3,2-

c]pyridin-3- ﬁ]QﬁRﬁfoﬁtl&E ghen %mt%e (910§ﬁ | d 291%109 gl’ld IMHCI 2 ml, 2

mmol) was h V\z}g:g até & n fg}ﬁ& Lgi ﬂésa coo g oprgeg(t}at#révacuo The resultant
residue was qisaalvedjip @ethagd (m}apefq %Nq@gﬁ ingjephpnelgvas added (0.4 ml, 1
mmol) follovg@ by vahar (0 At TOGhigDh Yas (Hee hEf%ed at 75°C for 1 hour before 1M
aqueous Nadmt Bﬁntglln(ﬂ%% lndﬁl«gtu%fcgngﬂugd fgraﬁours The reaction

ound as a

mixture was con(ientrateg IZ nzg: an e éw mgaék?éus%llyf% Wﬁ Washed with ethyl
acetate (2 x 2@}]) T}R'Fqueouglay_tlrwamheﬁ aciqificftp pH 4 HgyIM HGL(~1.5 ml) and
concentrated VR ¢ ©©CEXpbSimatd QAN dlutnk i aWed1Sstand gt room
temperature. 8he§§ult€tt§ preclﬂﬁate wa§ eoﬁcQteﬁ Q; ﬁ1t§tlo‘ﬁ axﬁ ‘w@shed with water (1

ml) followed ()a%hyil' '_Qtdte (gm@% a%orcbthelji%lf co)nbo%as a y.r}llozij / brown solid
(m no, 7.39 (dd,,J =6.0, 1.2
Mz, 1H), 7.00 (t. J = 8.8 Hz.
1H), 6.56 (dd, J - 14.4, 6.8 Hz,
1H, 4.34 (m 2H, 4.21 (dd, J =
1714 N 1 -

2% N L= 1 N 192 (AdAA

o




3c6N 1006451A m xture of ethyl
: 3-(4-iodo- phenyl anti no)-furo[ 3, 2-
(66 mg, 69%Q.JLPYIS inckihpB) RrecdBhoxyM-+at ©47(/400 ny,
o314y 0.24 mmol ), I N aqueous sodi um
[00315] hydroxi de (260 pl) and ethanol (4
[00316]  nj|) was heated at 65C for 3
gmig} hours. The reaction m xture was
o3t condensed and azeotroped with
oo320y toluene (3 x 20 133 mnm) to give
00321} 3 solid residue. The solid
Eggg resi due was di ssolved in
o324y anhydrous THF (7 ni), to which
ooz2s) EDCl (57 ng, 0.30 not) and 11011t
- [0032¢] (45 ng, 0.33 Mol ) were added and

[00327] the mxture stlrred for 30

[00328] furo
sthylestr Q4( R) - 2. 2-di met hyl ) - 11, 31di oxol an

- 4-yl met hyl Thydr oxyl am ne (71 ng,

0.48 moft and_BIBEA (125 ql,

0.72 ntnol) were finally added.

After stirring Roy %giﬂours at

anbi ent t enper atude,~t\he residue

was absorbed onto’ I I MIX and
[00329] p Sediufnj hwdetj?()%f dispesgpn @Wri@n?aildg mng F} h%/mmol) was added
portionwise 1() Sistrn&REu‘uoEMEl(DﬂBﬁéaﬂﬁb—p}Eﬁthino)-fmo [3,2-¢]pyridine-2-

carboxylic a@ace%grl%%teg (43%%(1“) Sﬁgl é@lbégeﬂgmge (%0 E[]Qq))S mmol) in DMF

(3'mL) undergﬁ m6rf q{mqu:rf é‘ h1§161ix1?1ra Sts %{8@ %rﬁotgszg}an_ quenched with
brine and exita@p\@m(x et fvefafe B x 1() mL) |T]’t_1¢_combn@;1 @ Gminprtracts were washed
with brine, dbel QvigSpPO A&l afnt B enated in vacuo. The resultant residue was

purified usmg’ﬁaéh chugxqgogQ r@{ IS%M&B ?00 % 1§d 1|%U£t1'1er) to afford the
title compom?i aéa yé OWﬁ %d 5 m\% lég)ogé;MS \;511&% 3123) % 3.26min; M+H" 440.
{00330} AHYEL ¢ A = i d

ester oié 2- clpyrldlne 2 earboxyllc
acid ((R)-22-
cIinEthyI-ll,S

subj ected to chr Matography
(I'solutei) SCX-2, EtOAc then

Et OAc: MeOH: Et 3N, 89:10:1). The
resul tant residue was absorbed
onto HWN and purified by flash
chr omat ogr aphy ( Srz SPE

di chl or onet hane: MeOH, gradi ent
100: 0 to 90:10) to afford the

title conpound as a pal e yell ow
enl 1 A 290 N9D0A 1 O\ (f not hAaAd



[ 0065213- ( 2- Chl or o- 4-i odo- phenyl a

m no) - furo] 3, 2-c] pyri di ne- 2- car bo

xylie acid ((R)-
[00331] 2, Aeghismbitydof 3 dindorehie@¥:Oniyldky- Yool 32-clpyridine-2-
carboxylic ag 5 (bh?r dé!tlr (%P]’ngg 8{1:33&0%’6 Omoq ﬂ%%o JHHHJ (201 mg, 0.97

mmol), szdﬁzF, 540 gﬁa 011461518&6(%5659&%"]8 044 mmol) and potassium
phosphate tribasig|(173 wé i Y6’ mRIXt¢luepep mb W@@@t@% 33 g:ﬁlux under an argon
atmosphere fol 18@ougsarnk feﬁcﬂ@&nﬁt\@e&vaﬁ fiend aashedrated in vacuo. The

resultant resMet\xjgs h cl(rc]nétogjal)hy gﬂﬁEt}J@&m diethyl ether,

gradient 80: %(:% t?ﬁto ég toﬁérggu%l%/fq\%%iun Wg%\isihd (J.F% mg, 51%). LCMS

(method B): Ry G mimASH coP1/é%%k ed and :
[00332] ConcEal-athes-phaylginspfua3ReBirdine?-carboxylic acid
ethylester 1N€ I €Sidue was absorbed onto
MW N and purified by flash
chr omat ogr aphys
di chl or omet hane:x
gradi ent 100: 0% 0) to
affordthetitl onpound as a

[00333] de%%sse so tlon (]{-Efg aImI';'%ﬁKﬁé § @ﬁldm%}}oxﬁk acid ethyl
ester (300 m5646 II]IlC'.L] WOFQ fblerg_tﬂlu%@?fld 3. WG@M), Pd,dbas (67 mg,

0.073 mmol), X3ntpfbs B2mf,d.15 dmol)@ndbotedgipm fHofphate@ibisR (620 mg, 2.92
mmol) in tol{leQG (1(9]mlTWaQ he%tem refluk Iﬁl)der al arg)l atﬂlgsl)here ¢br 16 hours. The

reaction nux‘ﬁrze was cotgen't_rge::ld \)f_lﬁuo an? gqglgglfna'{aras purﬁfed%y gash

chromatograghyéSl-ISPE( Qentar? defthlyll e‘%ler giailil) 100-9 tod i 25@ H afford the title
compound as dly=llo s@id 237 mg, FF4). )LCM& (OFGoBRT (=|Bnl4 min, M+H" = 315.
[00334] 1 |3|)(2 Flro48n eﬂﬁlsﬁ&vl(dﬁ@_nvl?ﬂﬁhq) furo[3.2-c]pyridine-2-carboxylic

et es3e 60-3.58 (M 2H). [00653] EXAMPLE
ST 3-(2 6-Di fluoro-4-iodo

henyl am no)-f\ur f3 2-cl -din -2

car boxvlic aci

BR) - 2. 3-di hydr va) am de

HHOI F [0065 tep

3- &2 6-Difl -4-j do phenvl am n
[00335] - ~flyoro- !

0 -2 car boxvl
[

c acid
((R) - 2. 2-di met AYF-Y 1. 31cl i oxol an-
4-vlinet hoxvl-amdesdal0 H F

00336 1QQQAR: %/ﬁum B%Bz‘érfe%lf&fﬂ cﬁErﬂé’Lzzx ul, 2.19 mmol) was added

dropwise to %301(1?06 ro t{q@enﬁlp i;pg\ne . l(7j3 %,]g) 58p 05‘% agur)r(![urré of -

2- ear boxyl ate (137,ng, 0.31
mmol ), 1N aqueous sodium
hydr oxi de solution (0.32 m, 0.32

mol ) and industrialized
nmt hv/l a+ oA entri1 +ec (TE N ™A Y woor o



reacti on m xture was concentr at ed
in yam then azeotroped wth
toluene (2 x 10 nil) to give a

dlmethylfoﬁgllu&egug E@:!nﬁj&lgﬂoro;ggﬁan 8(9 Cojl"heS ehr:ﬁln__w étlrred at room

I ssol ved 1 n _an u
temperature fqr {6 h[ggf 81Fré1 %Qﬂ(lms h?ir(? 10r1c acid (5 ml) was added and the

layers were gppapsageg | qu_o:rgggig 13tivaesendemmate Yin yzlczn’gtdlﬂ‘y Edsultant residue
taken up in hlydc[u&))éysiodilﬁﬂ H&ﬁoxﬁdl 06 mOTkhe Igsaﬂ?u;-)g suspension was filtered
through celi{J@Ld) the ﬁ%as(le% ;Imtl{ e?ngr (l OQnIAi Z) Tgenﬁi:u%s)hhed by addition

ot s 0 bl e e 0mi <
- and the combjped erganic pHactswaeg diicl B¥a:SAY) $ben pomseniyse in vacuo to afford
the title comgdundr #s@ cbldutdss oil @256 506).aAMMR (CDCLs, 300 MHz) 7.47 (1H,
(MJ—8476@@pﬁﬁkﬁﬂ&ﬁﬁx@@@@ﬁ;&@QHP&QJ-842107H@354
(i, brs). Pressure. The residue was
bsorbed onto HMV N and Purlfled
[00337] b S : EFPr IRt \ SPE
cllchloronethane nethanol
gradient 100:0 tae 95:5) to afford
the title conp as a yell ow
oil (152 ny, 76 LCMVS (net hod
B): RT 3.01 nmin, M%4-T. - 546.
[00338] [ BOGGid] BH-bpmE3-fluoro-benzenethiol (225 mg, 1.09 mmol) in

tetrahydroﬁlr’a?!r (é 1%1) 5'asla)oﬁeh %Q‘r(pSoélmh qulq)d' PJO‘% Gl\ﬁlel@lm LE]mmeral oil, 52

mg, 1 31 Imng'l WTS aJde(f the nll C Wa ed f?l 5 gl { dO eth ic ;8 l

1.25 mmol) Wenzddsd ad ﬁwrtgs(‘yas 91}0@?909(1@1111 #rjopldemperature with
stirring over ZEO@@@I@Q p@hl(rﬂpeﬁlal@( 19 nl) @ps0dddd dnﬂ)(ﬂ@ree[am was quenched
with 1 M aquByié @Hﬂ)dﬁﬁl}i(ﬁ'atlw rI'ﬁE[la%erZwé;J s%ﬂeﬂn@tﬁe OZgaxﬁc layer was

washed with @&c@ %ééé (Igfgsr(?@t en ronc:flitratéiz vacuo. The remdzre was purified by

I 0OXO0l an
flash chromat'o {1}”85&1,’? _pg]l’;ﬁled@eﬂ'(y&egsr ﬁ@hentGOOZ)?o 90: 10) to afford the
title compoqubylghy\Hgowdml S8%thay 86%%).i 1H NIVRH(ET(:0400 MHz) 7.43 (1H,
dd, J=38.4,7.9),5.00 (1A] 4, rand 2bpadleds, @ties 291, 0.7), 2.48 3H, ).

00339 | $Q:34 8 Ekdro DT Rul &wﬂ%ﬁ%ﬁgﬂi@m
carboxylic ac;ld-.et lgstaé{'t riage vvas e was
—“—JL——mrE%—nethanol (15 m ) and the
desi red produc ma& subsequent |y
elute(' usingyq "NK\13 in Me011.
The el uant wa ol ed and
concentrated to¥gi ve a residue.
[00340] ' 4 Gpersedsivith of Swago-abEordpeahine D t@oxylic acid ethyl
ester (121 mg}dgb Nmap) tofosid-2-flod- nb,ﬁﬁylguifﬁlﬁn)enzene (195 mg, 0.88

mmol), Pd,db% :@g%@g)ﬁog £ %agtgho%e% IH%O 0%9 mmol) and potassium
gradi ent - 100: 0 t0'90: 10) to
afford the title conpound as a

white solid (75 ng, 5699 . LCVB

{f vt hnd A DT — N0 rm n Nl —




HOD OH 100668] St ep

7-Brono- 3- (2- 11uor o- 4-i odo- phenyl

am no) -furol3. 2-ei pvridine-2- 138
phosphate tnﬁﬁsfc @50y 1. 13068 tin thi@ne (PRIBW3 Rted at reflux under an argon
atmosphere fsPdo Q%yllhl: Igac%lxrg(tu(‘gvagﬁl{gfgé 41-‘1&/ 1&16 f[lt;late concentrated in

vacuo. The [ealg%%%%lﬁa\’??f%l eld ge%f cﬁrXr);atography %l SPE, pentane: diethyl
ether, gra&erpt_l%%q@j@lc(@fblﬂ the; Bile gempovngyy eyéﬁ?@q% (128 mg, 63%).
LCMS (meti@ABARY)=324 ma| B+12=647pyri di ne- 2-

[00341] C afdﬁl% yj(ﬂ fﬁlOl@Qllcgo ﬁl@rgflaﬂg@) ﬁQoDlZZ]-c]pyrldme carboxylic
) and carbonyl dii m dazol e

—Y—“idet“”ss Mg, 0.21 mmoi) in

acetonitrile 2 s heated at
50C for 4 hoursg™ eacti on was
then treated Ju a ,ution of
O-fiR)- S

[00342] 2 .,S2p Ji.oeichydoyddine 3 taiasedean- 4- yl ne

thyl) - hydroxylanhneo(46 ngy, 036

nmol ) in acet (1 nil) and

heated at 80C f|r/ 5 hours

before cooling arfd allowing to
[00343] s {Tamwivgen ofdieyproyiariped & gk @59 Miped) in THF (60 ml) at -
40°C, was add@aGhth | ORiuiT4X 8 U175 Wasolf 1.dM ifkeles) and the solution was
stirred for 15"1@1?5' etg"CVMei%llg cc%LJQY(J 7(?@ gts@'&tl@n J?? £ @Eh@)ropyndme (10.7

h 5% trate ed_and .
g, 72.3 mmob Sﬁf ﬁ’:{) rmé)twaaad%li\%ﬁr\(}pamse to mamtalr\ the temperature below -65°C.

The reactionpotgy s a0 CfpF 263befprhie aidion PRDYH(S-74 ml. 86.8 mmob).
The reactionfw@Sthed sligredy-46°C &8 hh el hertitwedyp ey -5°C before the

careful addlt(oﬁi)f‘ sa%?%d aﬂh&ﬂn@ﬁl&ﬂ@sﬁﬂ%ﬁ 8o mﬁtvlﬂyrlapld stirring over 3

min. The ml%uniwas Ehﬁn éaalgtlon%ﬁgvr\{tg 3afura (¥ammaml.an cthﬁnde (150 ml) and
dlchloromeﬂtapet( Sg me 6‘&‘?}9’6 W sg)gratai T}]e wfousdei,yatms extracted with
dichlorometiggd (2 @1 0() fol) angighe c@@%d org@@q\],@er( weet drieich ver magnesium
sulfate, then &)ncemﬁfed 7 vaduod Burifidatibn b}MiashHﬁromatography (Si-SPE,

dlchlorome 66 %TRQ %&tatl &%@Zt%% {65 B4-67 afforded the title compound as white

fl uor o-4-1 odo- uhenv
“WWSMM(?%ﬁNﬁéj-fur013,2 cl uvri di ne- 2-
[00344] C Mw@le—}carbaldehvde oxime
((10-2. 3-di hydr oxy- propoxv) am de
[ 00671] 7- Br on® sf"uor o- 4-i odo
- phenyl am no) - f [3 2-c] pyridine
-2 car boxyl | e
[00345] 5;lut?n (f 45 d%(fr 1ni iarbglie(t’lrdie 8%?&)? a%Sl mmol) in
ethanol (50 ml)lway pqd@ttqm%)}d}y_sarnoﬁ @@tl({n@@l}y@oxylamme hydrochloride (3.48
0. 066nmmol ) was di ssol ved in
0. 067M net hanolic HC1(2. 79nl,
0.198nmol ) and stirred at room
tenperature for 40 mns. The

roarti Aan mMm vitiiro wwhme ~ancront r ot oA




1006801A mi xture of
3-(2-fluoro-4-iodo-phenyl am no) - f
ur of 3, 2-e] pyri di ne-2-ear boxylic

g, 50.06 mnﬁﬁ indvaéx%%%t 'h]y l‘e@:m)n%?: ﬁ{r«%ﬁ Qtl)gg }e”o} %r'lqilptﬁen partitioned

between eth%lg(%tati 00 n?_lzg)a.?g] vlrjqr@:]t?g % 1}0 mlb ;&l}e Ia.(axiaollﬁ l%dweas extracted with
ethyl acetateFfZ ¥ 8)| I@)’élpfétgelfprfﬁtljﬁql (e‘;gaaie laygrs mdqngvergﬁgnesium sulfate
before beingrpm@lritediinvadat ta afoal the(tifle datpouni@asa white solid (8.3 g, 96%).

[00346]  Stsieh 5:@6-DRbIobhicanodi@le 30M N.  Sodi um
cyanobor ohydride {7 ng, 106

nrnol ) was added andZt he sol ution
was stirred for 80Jm n at room
tenperature. HO (MM 200 pH) was

[00347]  addedspanicn dfhediSQirdp&ridma3-maddhﬂaﬁm (7.84 g, 41.05
mmol) in didAiRoRet@Rt (158 Ril) Whshdda ey iGBL A1 7.4 4926 mmol),
The mixture (Ng‘s ﬂ%)l hegtle&'{gl_rlﬁtlﬂg fo\Nl g #beg)%tc?oﬁlggot}!ellq v%ashing with saturated
amopni a. € appropriate )
saucoussod ot e a0 STl b gt aer was died ovr
magnesium syifpteeetrbcated itvacup erﬁic@lel_ ofith¢ ressliaslkBidue by flash
chromatogram i(SE—bPE\!@Slolfe)kéﬁet: Bigiordddthnb !grﬁﬂznth:SO to 0:100) afforded
the title comEollesapa V%Hcr s%lf\%&%%r 7%9);1 ¥fl\(eiss m_eﬁ?nncg;%?: 51- = 2.86 min, no ion ’

gr adi ent met-hano
present DC M 0: 100m 10: 100) to afford th
[00348) oty - fAmines 7-ehlopok ‘ Joxpliy

[(GRBOD) 2. 70
> 4.15 (2H.
n). 6.80 (1H, 4 = 8. 7Hz), 7.42
(I1H m, 7.53 (1N dd, I = 10.6,
[00349]  1T&HEtion Fefish gifdotate (1018 m1, 7. 00Dl in DMF (15 ml) at -10°C

= 5 .
was added sogijng %;!igc)]e- 50_.6?- g,Algﬂ rgjllﬂ,_ 6@% dlg’pﬁ; on1h (gllme’ mixture was

stirred at this [teﬁla%eg%j f%iwlt_h’gl cgge_d to -40°C. A solution of 3.,4-
dichloronicongnitee (§GPece. S1R4ime inppVE b s B3 dipvtise before
allowing the @#ctigloita@ixty F16AC @ 30 min then -5°C for 1 h. The mixture was poured

into 10:1 watGlabWNd kil 2P, AR RO AT 81 anfextracted with ethyl

e 2« A e g e s LR g s o
bicarbonate thgp Frapted WG ey Pt e MDA SORYAeH greanc layers were
dried over magighiin @iifdteyehd @@trgﬂted(i@@d_uo.n’gjﬁca@o@the resultant residue
by flash chroZi02taphy (Si-DEAGIYELUS: - NREIThnSRb4H) h@ied the title

ool LB B0 v -

243. m) was retluxed for 2 hours. The
reaction m xture was concentrat ed
. 76
in vacuo then the resultant
resi due was azeotroped with
toluene (3 x 15 mM) to give a

cenl 1 A vyractl Al Thao cnl 1 A roact Al



--",----ir LN N H A degassed
sol ution of
(3-(4-brono-2,5-di fl uorophenyl am
[00350]  NEd 37-Ofido-2 obu @Y A-tribhbthltsBam bleb@Rrind)-furo[3.2-
clpyridine-c Q%QLQ&&M Qt){x[l QS%L Ill‘[qu)cln) | - yOret hanone

1 Boc pyrazGTé- -boronic acid

pi nacol ester o( 33" 0.18 m no

1), Pd(PPh3)4 /%, 0 g8, 0. 0061

mol ), and Na (29 'rag, 0.27
[00351] mir(pal s))luﬁoﬂ ofdﬁ'—amg Iﬂ%ﬁftnb @@-@]p&&neoz-carboxyhc acid ethyl
ester (4.16 g{r%g J?m?qﬁ 1151 toﬂ]lene (IEO rnl{7 33'1d!15d baesn*rﬂ car onate (rll 27 g,34.6

mmol) and ﬂBV‘é‘f“fﬂ“@’rﬂ"%"‘SW@gqn EARETIH i o 1 it
methanesulfopia gcid@cdfybre-d-tringthdgitimiylephdnyl ester (7.1 g, 22.5 mmol), Pd,dbas
(395 mg, 0. 452&1@@ GlﬁtXHI{tﬁxos (6 $ é b.645 Qﬂml) Ale 2@ was flushed with

argon. The re%c%on ngx @8% ngr hezohl);{cl dpo ed into saturated
the

I‘Ie I‘OVI

ammonium c&l[;ru]a @ SOFﬁﬂb alﬁ: éﬂue(ﬁglayﬁr Waéeﬁtragtsq \ivl‘@ t(l}a _al_cetate (3 x60
ml), the comipingpdl orBid la}Le@I\y@re@mp\hUdagr@)lum sflfatezand concentrated in

vacuo. Punﬁgatl(ﬂA)y ﬁﬂ.sIn:thatogEtf)hy?Sl éﬂﬁ ayclalllxallel\lml:ﬁromethane
gradient 1:0 bl[l\{@ﬁ} r%g? the t%ggcmlygmi a'75)<1 a§e yleow §(Sh§ % 13 g, 73%). LCMS

(method B): 1)“7“0 ("ﬁlpl}ﬁ+%_4%71ﬁ 7 91 7 93 (m

[00352] 1 Stp6: 7- 3- -yqglo-phenylamino)-furof3.2-¢

carboxylic ac?d.eﬂa(rl-ege{\S (m 1 H) 4.32-4.41 (m
1 H. 3.89-4.04 2 H, 326-3.80
(m 11 1), 3.4 a.z(m 2 H),
1.80-2.02 tm_ 37] EXAVPLE

104
[00353] To 2 d[ﬁ%ﬁﬁo# ﬁi%fo ajr&)g{uoro?ll kil QL O 4

P o PO T P YL Py P g D
dichloromethagr (2d md e Yq wae gki@riode @688 TG3 @l, 1.23 mmol, IM
solution in dl&ﬂlerﬂeME) afffthe solution was stirred at this temperature for 1 hour. A

saturated sohglorg(!? Qﬁl‘nﬂ M}Eogﬁgtp@ %XJ&S ag’d'ec( a%a ti'ul rlﬁg{-u‘ngé poured into
saturated SOdﬂﬁl élﬁ%ﬂlfétﬁ%éﬁ 81}) .nger aTegls ?ye&‘]vaﬁ yi;rlac&:fl ﬁnéh d-?:hloromethane

(225 ml), theegmitiessk yrianie lagees wire @y Witlphgipgp fried @gr magnesium
sulfate and cdiiEpntra@d b QachaPlrificatidd otheGhliGHt R1BE hiena

chromatogra;(h? (Sm‘;Pk @élohe)é&cdlmn@tgegggadiegq b B8 :1) afforded the
title compom% a elF)w Wax sﬁld ?10%8 ? ? rgiOIfCO nzlfl?]th%‘gr@) Ry =4.30 min,

MHT =461461 t he solutlon was stirred at
this tenperature fpor 1 hour. A
saturated sol ution of sodi um
thiosulfate (5 nl) was added and
the m xture was poured into

cnatiiratod coadir rim th Actil Fatns (1K

ridine-




[ 00694) To a suspension of
7-chl oro-3-(2-11nor o- 4-i odo- pheny
| am no) - furol 3, 2-
[00354] e]7W£ni)—df2%m€-&-ﬁob@ﬁhen‘ﬁmhiﬁo)-aﬁj[ﬂ-oﬁtwlﬂﬁﬂe-carboxvlic acid
ethylester €St Er (100 nmg. 0.277 mmol) in
met hanol (7 m ), was added 1M NaCH
(0.32 m, O. 3270 nE and the
m xture was stl r H\’@XSSC for 3
hours. The 11y a uspensi on
was cool ed to rodn1tenperature
[00355]  anth kfCrane eyl pivey -
¢lpyridine- cﬂﬁ)@stheg:ld@ﬁwlgsqu f or 2. 5 hour s. The
reaction n1xLV5eomas concentr at ed
in vacua and th e i due
azeotroped Wi t ne (2 x 20
The res \a t hdue was
hen triturated n mater and
[00356] f ITP Bl of Gohiprorde-guoperitingghyIpilanyl-
phenylaminegfomip.Hrdidiascaghoplivi ati€etty b terdD-6¢ 4. 5mymol) in DMF (15
ml) was adde%léf}{% (HZQ J]y(inide VR, ﬁ%)&iﬁ)ﬂm é@&m}h{ﬁé%}s degassed
(argon/vacu 0.979 mma]) cyélohexylphos
dimethoxy-1; i‘z&t‘i’e’lj?ﬁos azmg 9?5.;%11]61%\2_@%6 ﬂfr]:: gi%l pﬁ\z the vessel was

flushed with grgq‘p&eaeerl Fen }ggted tBL5NO ur@@ Fqlcroyéve m’g@\y@ for 30 minutes.
The reaction (#83bdMa dheAdlatilck Zmoved ahDihdrdsidd albotrdybdhdhith toluene (3 x

15 ml). Purlf_catl%lgé the Jeglgggégd%%h groilngtg aphy (Si- SPE cyclohexane :
dlchloromethél%n grr?%lfnt ]f(btP 8g§en 1&}1 ethy Tc- I o 8(&1?)romet¥ane) afforded the
title compougpglns Dpals aqllb\b%)yq (0.6 5 7439, |LQM%@ﬁe@<él B): Ry =4.52 min,
MH{—3%[00696]T0 a sol ution of

00357 7 sepd
carboxylic acufaem 1I ege

i ne- 2- carboxyILc aci d
00358] 5 deit oo & ‘torpe B Crijgo-brimetylsiarg1 )
phenylaminogfiel 3. 2efrpswidinasmbedlicrid el ofid .46 &,1g§ mmol) in
dichloromett3ne 348 mAPQ wds RddEdMding denSchidtids (WAL, 2.32 mmol, 1M
solution in d@lgog grgtth)A%Iythc( r§ %ltagigm)i S \gagsu {ghls tiemperature for 30

||soprop 1)/ am ne (
minutes. A seturatgti SHWBP 7 (é]ﬁ]al ﬂ%l(ﬁlé tle @ érul\)\laai aﬁ(ﬁd and the mixture poured
into saturatedssodiyyt thippnlfaied 3 mdk The paagdusdgyer wessKtracted with
dichlorometHa@IPEX5 al) UfidBhefc@iibindd dagamicr 18yers Wh€washed with brine, dried

over magnesﬁlﬁ gﬁt&t-‘: ey cmcgﬁtré:tjerd %1 W85 Ptgﬂila%%ghe%sﬁlant residue by
flash chroma\tl\érf%¥ (S?%ghcﬁ 8 f)melt 81%'{]% da[te [ﬁ;ﬁdlent 10:0 to 10:1)

bi carbonate and then brine. The
organic | ayer was dried over
magnesi um sul fate, filtered and
concentrated in vactio. The

rociil + ant vrocit Aiia \wwrme nit f1ir at oA



190701] A suspensi on of
7-chl oro-3-(2-fl uoro-4-iodo-pheny
| am no) -furo[ 3, 2-
afforded the ﬁﬂquylﬁﬂoﬁﬂd Ry ® b Y (0BEg, 894).Ad.cld drfethod B): Ry =

g@. 1 mol) in dry
4.10 min, M¥,

oronet hane (6 m) under an
[00359] poro - triisopropylsilanyloxsmethylphenylamino - furg

clpyridine- 2fcnrb<mric sithilesat ed with DVF (1
drop) and oxalyl chloride (0.102

m, 1.16 mmol9° The reaction

m xture was s¢ for 1 hour
then the sol "gz;&fjﬂfd in
vacuo. The reSdl t anto.gesi due was
re suspended i n di chKdr omet hane

[00360] U'I[e% % (4%01110% ﬂ(IleI'O g)ensz%xv) mlsopromq silane.

04(R) - 2 2- d| , 3] di oxol an-
4-yl met hyI ) - hy m ne (101
ma, 0.69 mMbl) an PEA (0.172

[00361] n ITl) a sol:lmog Jyf (E E}EHPJ g-ﬂublg—phenyl) methanol (410 mg, 2.0 mmol) and
imidazole (1%3’ & h I r rﬂ%nf L% gash defp trusoph ]@Ilsﬂyl chloride (0.472
mlL, 2.2 mmelb”g@feiac@?p nﬁaftg(f ViP gm%rowatg%ramre for 18 hours and then
partitioned bétmtl &lfy] acdytd ame)a;[er. mlteiog@iﬁo(ldyﬁm%t,ed, washed with
brine, dried (ﬁ\l.lazlSéﬁ Rekd & donbRRGE ﬂtv&cﬁi M resulant residue was purified

by flash chromatoglfla%h t(% Sgt ¥ etaltle tg {)t the t1t9e COIY %’Inﬁ] gs a colourless oil

(643 mg, 899%5{ W%%%Dﬁ}ééoodg@d 48 [d 075 17.0 Hz, TH), 7.16 (d, ] = 9.7
Hz, 1H), 6.9%@3s%lrelt. 488 @ 3w -¢4HSd tm. 1t her
[00362] aB@ Y S22 dHo- 4{&usroi>r£dy1@1a£;ilcﬂﬁnethyl-phenylanﬁno)-ﬁm[3,2-

ridine- 2-I-caQI:Q)Z glc§tetﬁ s?ér .
[00363] 8| deg‘asueid lélOI?)lfjg " 4 I&Hg)gg]p}%glgen%clar%ggylic acid ethyl

ester (206 g, .8 piyelk Sﬂrblroeio-é-@p(ﬁ) benzyloxy) -triisopropyl-silane (433 mg, 1.2
mmol), PdydGek (Bélm 0.859 atirmialy, CkEr@Xys F6m@ IR Wynelpeiidl KLBO, (297 me,
1.4 mmol) mmZeQ 1?>1;|11AN§ Qe!akl& tb @1‘@ Cocﬁen stirred for 4 hours The reaction
mixture was f:oolc(i1 10 blefn:%em%T %‘gme?t{ilen dﬁ)uteﬂ méhoquAc and%{]tyred through a

pad of celite. 2" hecfétisaﬁd%iﬂoxfceﬁrﬁﬁll zrdvacuo to give a black oil. The oil was purified

by flash chro(nét@)-ap]@ (9-SHK, WE¢)HIWHCM[ SradB i1 ¢¥xod: Ente rovide the title

compound asa)k1IFR th@é%)ﬁ)g ﬁm d@\/lf{ @gtgodmg Ry 95 H%hin, M+H" = 487.
1 49

[00364] Qi

»@

-2-carboxylic acid

C.

ehvlester as stirred and room tenperat ure
until TLC showed pp starting

materi al remai ning. The reaction

m xture was concentrated in vacua

and the residue treated with
A ~hl Aranot hanme 711 ™A Y AanAd



N
10070817- Fl uor o- 3- (2- 11uoro-4-i od
ophenyl am no) - f urol3, 2-c] pyri di ne
-2 carboxylicﬁacid (3.75 g, 9.0
nol ) was sti pred as a suspensi on
in dry DCM (1Q under argon
at 0 C, and treated ldropwi se with
oxabi | chlori J(2.28 M, 25.7

[00365] {nStn;idl) 1- B_r‘omo %aolrqunéll H?e%%%t !?)eegﬁ

resulting mixtyre was stirred for

a further 1 hour efore

concentration in vacuo. The
[00366] r ési diygen pffeprome 3@9{3@@%%@0 ng 2§¢ lymol) in anhydrous
THF (10 mLDGR dec(dl&&mnﬂyd)ndd{mmﬁspaasrog Bifirddal of), 13 mg, 2.88 mmol)

portionwise. %Qeagti'bmg{ﬁg wg Q‘QWO% mi¥ bgfa'e RBdomethane (0.500 mL, 8.0

mmol). The &SLE‘[?]‘[ Wtﬁry lwz(l)s )gtlrreegtl ?] ar)ﬂ ﬁm%ﬁga%lrxe f(Tr 16 hours before being
partitioned bEtweem]@}O@c an(j_\aates Wga)uc YiEwas separated washed with a
saturated solGlion & eydiud [hyikoeetnbhyjl()laﬁ}fdﬂe)veé Yy, b, daikd (Na,SOy), filtered
and concentrg’ced4(8gve e Ztlemoand hsfd pmjow(oz @ 1 Mg) 96%). 1H NMR

(CDO&MMMF%74S§P é%%}%%a% aﬂmyf'ﬁgzﬁﬁﬁlH)ém(mm

warmto
JggzglPHﬁﬁ?k%ﬁﬁ%ﬁﬁture over 3 hours

[00367] St & d 1 s 5 Vs
cmhmﬂma&JHﬂWeﬁaturated sallne drled

[00368] ( m%%e)d Sohrtll)rl otf§ En%g) @rg[g 2 @] dy%@QJ %&yhc acid ethyl

ester (206 g, \}\gg‘un%lﬁ g}?rg&«t %%uo%(l)e n?%‘[h!‘g(g enzene (24\éﬁ;lng lr} mmol), Pdodba;s
(46 mg, 0.05¢ flﬁn@hﬁqn@g}s éilg W O(l gjn@g)’ ancgfq%péﬁ{ag, 1.2 mmol) in
toluene (5 m) was@ 8t thc B ebr@ad Br 18 Rours. The reaction mixture was

cooled to amglgrfg %&Fa&@kbﬁl@t@& w11§1 Qtogb e ﬁlte'%@ through apad of celite.
ou n

The filtrate icogfintratgdgg U0 OL% ?%)éﬂf the dll pur_:éged by flash
chromatogragly @Sﬁiﬁ Meq% CMngaSW IO_Q @d?%? 8{0@&3 the title

compound ag3; yellow oil (130 mg, 39%). LCMS (method B): Rt = 2.93 min, M+H" = 331.

[00369] 7 Bl 8 Bt LifftublhBErQrflind)RI0 POBIMihe-2-carboxylate

am no) - fur013gdc$ovridine-2-
carboxylic acidl g I
(2- 1wdr oxvet boky, e
10071017- Fl uor ( -l uoro-4-i od
[00370] Ageelgg%%d gcgn%%oq)f Edflylg:% i%%luoromethlnp%lfonyloxy)ﬁlro [3.2-
clpyridine- 2-@2@110@11%@7@)@? ét()ﬁ@l%g}» ﬁmr@ﬂé-d(@(_)rgplﬂng’(ﬁo mg, 3.22
4.80 mmol ) was susgpended in
et hanol (100 ne and concentrated

hydrochloric acid (2.0 m) added.
The m xture was stirred at room

+ arnmmor atiire far 1 batlir hof Ar o




| solutele SCX-2 cartridge: The
cartridge was then washed wth
met hanol before the desired

mmol), Pd,d{R @i @} 0. MBBm@), Xkn@iths (9156 g 0. BR/nmol) and finely

powdered K3m§] an 3 |7DmM)Qflol@Jﬂg(7 5 B@ w%'hbé@:ﬁ‘in a sealed tube at

105°C overmcl(l)t e rgactleogl mExIt'] eer\]zvasc 9 qe%? Llentt temperatoure then diluted with
Y I due was

ethyl acetate lé B}}) érétf éﬁedttlﬁoughjarp}ug ?félg‘ia Ige‘é HS ml packed in ethyl ether).
After washing QO lcAvipitioale <@yl afeBARO mh, tHelEraip/myss dried over
magnesium 5@1@1@1%@ c&n@en@a‘[eﬁ@) Vb © Elv&fbrot)vﬁ]&l Be teMiliue was purified

by flash chromat a IH/ (sﬂlcae ernus)%g{fg{ng 5: §£ ile[(éﬁlf rgetlefiene chloride-ethyl ether)

e unti

to afford the %awg‘in%ascﬂ ﬁli@:’i\%s)g ‘%‘ﬁbwed
[00371]  CB : : ppyy) fiirahieR-aln 3
mat er i _al : The\,lfo ct |Fon mi xt ur e
- was concentr at @fcua and
subjected to p fi ion
[00722] Met hod D=~TEA was added to
[00372] t B 1S Flubral Qite blekvey)-fuR gt ¢|RfidirAS-c@boxylic acid
solution in DCM The reaction
m xture was s\t/j,rged at anbi ent
t enper at ure unt dnal ysi s
(TTC LCVB) shoéd lete
consunptl on of (s art| g material.

gripopyic acid ethyl ester

ethyl ester

[00373) C Stﬁ% %E}t %tg%: 4 8[3 ﬁ()vﬂ ne- 2 (\DA%OXH ate (2.70 g, 13.0 mmol),

followed by @,ﬁ@]}‘h@r@p@dne@z@e 62&3? fn%, |26é¥11in(6hgnd 18-crown-6 (3.45 g, 13.0
mmol) were §d04 To23}sPhdedidr@tbotassivAhR Y 1SI0 k.27-# ©mol) in DMF (30
mL}) at room %tnpa@én&e ﬁ"hedéa&%n ﬂnf@tu% MRS AdEedr 4hQhen cooled to

room temperatlbre etng {20 (\%\}gco water ;rbnne&nl)grurg t'[lh Oa.laueous layer was extracted 3

times with E‘Oéﬁ-ﬁ’léqy tgﬁ carf.ﬂéneel ﬁgalmf:s wets gfisi}gllogce Wlth brine, dried over
Na;SO4 and (o?[d_@tbc@ﬂ]@)resglmldmﬁpg h;p[heet chromatography (30 — 80%
EtOAc:Hex) €QAS WPt hp&hd (siza{gt 109 glelHI)EI Bellodlsyrup. LCMS

he g 1 XiUn G Jﬁﬁﬁzs 4,J=12H
(methOdC);{ %:g%t%?at ed, 10072 ) 83( = >

1H), 8.72 (d, 4N6PIE‘F PSRy ACTINE ) 2dIH6,)gg (%\Agig =9.2,2.8,1.6 Hz,
1H), 7.59 (dda el 0-8 B2 119e7-08 (Adst1981t &0 HaTiHp 436 (0. J = 7.2 Hz, 2H),
128 ¢, J=7R€acH).on m xture was stirred at

[00374] agpﬂ ﬁph A IREL&b- Hfé]%x%d[i 2-c]pyridine-2- carboxvhc acid
el ester analysis (TLOT.C VIS) showed

S conpl et e consunption of starting
material. The reaction mxture

was then concentrat ed.

[00725] Method G An aliquot (3

nmol equi val ents) of freshly

prepared HCl in nethanol solution

[ concentrated: 11C (0.14 nl)
nmt hanAal 92 ™Y1 woe adAaA + A




[00736] Met hod |: Si-SPE or

Si -1 SCO, ethyl acetate/hexane

gradi ent. 100¥3%2Method K:

reversed Phase HRIP: Oy Sunfire C18,

0.05% TEA in w%?% nva gradi ent

of - acetonitril e™[007381Met hod L:
[00375]  SiFe [BREer Q99 nfl 536 HEA) we hddained sbietoh yfl3-(2-Fluoro-4-nitro-
phenoxy)- ﬁn@'\fg B;rﬁmgf @a@'o;@m acid LtQ@%%Q}%E h Q @hmol) in ethanol (8

mL) and 2N fxci}]leous {:8> ﬁr%h el{h7 e 04'?8 mlx e w s hgate%% 59[8 then cooled to

room temperpitgye) 7%@}“%\%1 ariveTes™ "F’?dd?ﬂ“ @%aﬁ%?f - then the reaction mixture
was concentigied i od®: 10(mLCErdhbiiyragt adethiam! ¥rotadded, followed by solid

sodium blcaﬂgﬁltltb@ @Ql 3.2 LofkiRe bey®ds addbd asgh vhik®Avere removed in
vacuo. The ri SI(L]1¥ as |pur1 dﬁ) g lica gbro&n t]oéréﬂﬁﬁsﬂe QKO‘% BroAc: :Hex) to afford the

recrystalli
title compou;ftq.(bSH]mé,l 3éf) ﬁlg}fl) a%ap ﬂfé szhlte am. LCMS (method C): Rr= 1.35 min,

M+H" =317 GEXNR (CRE. 44REI2f 8564 (1h 5% N0 H)- 46 (&} = 0.8 Hz, 1H),
7.45 (dd, J=I5@, (X H-61HB7 0[PE= @8 herhpentane 12.heRHz 1H), 6.4

(ddd, J=38. 8% hé‘ﬁ‘zolH) oy %tﬁeﬁ'zxﬁiuﬁl@% 81 (Zr 2H) 1.42 (1, J= 7.2 Hz, 3H).

tur [
[00376] a 4n de

e .
ester hydr oxi de, 9 A C18 colum used; |

[00377] I G&akim ndiite ¢ A% fl &d 0.882 M dqipoudMEetion) was added dropwise to
a suspensmn%hi @r&ﬁ@b]ﬂmﬁ{]ﬁl@l@@'ﬂMOB 2-c]pyridine-2-carboxylic acid ethyl

-ester (130 mF %9 t a l jtl\% aa({uéogsrgﬁléuobﬁ/éﬁ (g y [ Bta{ OQB The reaction

ac e O ni
mixture was 's%%{mi 46 ﬁunetﬁs ats(b F,\f%drﬂlen soflfm 1od1de (l 18 ml ofal39M
aqueous solytieG f.§Asingl) Wisedied. Ghe reaptiopmixtg Fres! stirred overnight at 0°C —
room tempelfatiurg adodi@th h‘ﬁlioﬂ& (vt &1 11 QYoo bt RE) @rld Na,S,03 (5 mL of

saturated aqueous ?tlulaynl) ﬁe@écag&e@tax%’the ;gje&lg}gg&ag&ﬁacted three times with

ture

CH,ClI,. Thf cro{n?l{{ﬁi &rgaéuds Weff dacid &zeHwZSOét %térle(} chntrated The
residue was P@@eMj_ ﬂlhcﬁ'ﬁ@@@o Daphy (Ex—g % Ei@Ac:Hex) to afford the title
compound (@tn[gLﬂD%l;}felﬁfak\Eiﬂﬁte doit @B diebdeC): Ry = 2:29 min, M+H" =

8. 'H le&%lbél @ 65@%1@& h%)lH)Qﬁf@ Oy et 11),7.58 (dd,

=96,2.0H ) 60nl pl I7E an] 6 Hz, 1H), 6.86 (t, /=84
:fvé‘il |_ 5k
Hz, 1H), 44R/E§HTO7dZ HP«IW((ﬁpﬁ’}H?é)H)HI\Wh o.

[00378] A Bd2EyoaN-iodophenylamino)-7-phenylfuro]3,2-c|pyridine-2-carboxylic acid
cthylester 3- (2-rthurs-4-inis-stentiantnyii,

82



a[ 3 2-clpyddi ne-2-carna04i c add

(pi peddi n-4- 1l oxy) - am de nono

tomate sell Am MeOH 5.41, 497,

A (DVMSOD6) 1.69 (H m, 1.91

(211, m, 2. ), 3.10

(2H, m, 3.9 s iNn)r 6. 86

(1H. 1 t, J = 8.84 z)@? 44 (IH,
n)764(211n)8 (IHdJ=
8Hz) 59 (1H, d, J 0.81
1%@@4@%@%0 21 Hor H

o. -Is i

3- (2- Fl uor 04- I\Idhfﬁ#é?rﬁyl arni no)-fr

ca2-ci pyri di ne-2Ncani oxyl i c add

[00380]  anmBoleonicoic2cibRH8 £3ABmdA) WaDIMEDaIG)ution in dry
tetrahydrofuan (9({6 n{l)lukéler Iﬁtl;;ﬁe&l and c&leg HZ7)) iC. ?he5egultgnlmlxture was

treated dropv8§e§ hourywtg lqraqtliopro;ay damlde (1? 'I\/P 144 ml, 260 mmol).
After the addf]en s co]}‘lplgtﬂil)e solugionas 5(“114 'for % 5 hot}ris )1‘[ 55°C then cooled
to -70°C and 8@a@d_po(’tl:bﬂ_v§hs,e o 30hn‘u)1t,es Bth38- dl()r]er;tetr@)ﬂproethane (B0g,
154.5 nnnol)SAféﬂstnﬂ‘lﬂgl'i*or 3aﬂunut§ th'é 811X(uge])v1ts all6lved to Fam to -20°C over 2
hours before §1E: gau%))ls addltHn l;lgper (150 ml) Qhe]t;l’gamgsF lvéhlt VQas then removed in

vacuo and th%re?d(.l?dllﬁtﬁdu\ﬁiih afatzf_ (Sioe)]@]é tl'B%\éaﬁlV(il Tnthﬁ%}fl <‘§tate before

acidifying th¢ aqueous layer to pH 3.00 with c. HCIL. The precipitated product was collected
by filtration & drted © p0°d 1t h@fi03o Fve@le PYercbiointl @4.2). T8 filtrate was
extracted with tha(acgﬁe ﬁgé‘xgact washed w1th water, dried (MgSOy), filtered and
concentrated gnzvacrzlty 10 glvex 1¥rther tllt?e co dl? 8%lg, to)tAa\l yield 32.8 g, 93%). 'H
NMR. (DMSO-d¢, 400MHz) 8.92 (s, 1H), 8.73 (s, 1H).

[00379]

[00381] Step 2: 4.5-Dibromonicotinic acid ethyl ester
Br O
Br | N o
N7 N
[00382] 4,5-Dibromonicotinic acid (32.8 g, 116.7 mmol) was stirred as a suspension

in acetonitrile (550 ml) at room temperature and treated portionwise with 1,1° —
carbonyldiimidazole (29.87 g, 180 mmol) over 10 minutes. The resulting mixture was stirred
for 3 hours at room temperature. After this time ethanol (78 ml) was added and stirring
continued for a further 48 hours. The solution was then filtered and the filtrate evaporated in
vacuo to give a light brown oil. The oil was dissolved in ethyl acetate and the solution was
washed water followed by brine then dried over magnesium sulfate, filtered and evaporated
in vacuo to give a brown oil. The oil was purified by flash chromatography (SiO,

dichloromethane eluent) to give the title compound (20.6 g 57 %) 1H NMR (CDCl3, 400
_83



Ain 1IMB D 6.40, 472, A (CDCL3)
3.58 (3H, s), 3.78 (211, na),
MHz) 8.80 (41}@9; 76 RH), B%S (¢4H14 7.0 tibl, 1.3a¢, 38109 7.0 Hz)
[60383] St%% 9 grmfn& 3-th10xv}uro{§2 W&ne ZZarl%gvhc acid ethyl ester

9, 0.911z) .
( H, dd, J = 10 9 o&OHz) 7 48
(IH, ddcl, | =586 ,2.0, 1.0Fz),

8.23 AL a), 8. 5(111 d, .1=

5.9Hz), 9.27(1H, S) 23 |
[00384] H®.sqlytion ethyQelyibldtt (©30,ml,'66.5 mihol) in dry DMF (50 ml) was added
dropwise to ke glﬁﬂeﬁsﬁmbﬂ s&iuﬁrhﬁhﬁﬂ@ D(ﬁgndio%l d)sﬂieﬁi.on 200 mmol) in dry

DMF (80 nﬂ?\%ﬁ% coaﬁ%%¥ agltah %,( g&e@am%é%t OtC gg&k ge addition, the

-amd
mixture was ﬂmie oréR/gmﬂes-?ef?Zthe Of)ﬁlse aﬂc}{t o&ﬁéfﬁ) romomcotlmc acid

ethyl ester (28. _6(&_66(5| njojo§ as abqoylt,lon 3 %DM@FQM)WISt again maintaining the
temperature 1086 O°C Zl“jxa.rf:suﬂ)g, darfd re&/&ox('n&b'iutioﬁ % allowed to warm to room
" temperature iow%povér:l' IS_Ihoul:s bef(!re Cgler&llréll‘]dzaéldlfylzﬁ tg’ gH 3.00 with aqueous

IM HCL Th% risﬂtmgrﬁh pp?m%tite \(JEIS ﬁ%écteé f()jy f:l’[ jmon tﬁ T 1 ue was washed with
water then cofd @W’ and griedin C"f‘“f at 4§S$C to gveslg tltiefp.lppowd (11.98 g 63%).
1H NMR (D¥ISE-dS400MHZ Y.13 (81H.18. 16k H).5435 (@241 J=7.3 Hz), 1.33 (1, 3H
7=7.3 tiz). HENA@nba B): Ry = 2.82 min, MHHT* = 286, 288.

[00385] Step 4: 7-Bromo-3-trifluoromethanesulfonyloxyfurof3.2-¢jpyridine-2-

carboxylic acid ethvl ester

[00386] Trifluoromethanesulfonic anhydride (8.32 ml; 49.66 mmol) in dry DCM (70
ml) was added dropwise to a stirred solution of 7-bromo-3-hydroxyfuro[3,2-c}pyridine-2-
carboxylic acid ethyl ester (12.80 g, 44.7 mmol) and pyridine (10.88 ml, 128 mmol) in dry
DCM (400 mi) at 5-10°C. The resulting mixture was stirred for 1.5 hours at 5-10°C then
allowed to warm to room temperature slowly over 3 hours before being left to stand for 16
hours. The mixture was diluted with DCM, washed with 1M aqueous HCI, water, saturated
aqueous NaHCOj5 and brine, before being dried over magnesium sulfate, filtered and
concentrated in vacuo to give light brown oil. The oil was purified by flash chromatography
(8103, dichloromethane) to give the title compound as a yellow solid (11.84 g 63%). IH NMR
(CDCls, 400 MHz) 8.96 (s, 1H), 8.83 (s, 1H), 4.55 (q, 2H I =7.2Hz), 1.47 (t, 3H J=
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Ho N 40 /I '
3-(2-Fl uoro-4-1ocro-ohenyl am no) -
ifir o[3.2-c]lyndire-2-carboxylic
72Hz). add avdroxyam de B Ain MOH
[00387] 5 s8§5 7%%610 3-8 (LB sil @19 8nylatndnd furo[3.2-
.ot . Hz 744(1H m, 7.68

0.7, 1.9Hz), 8.13

CEd, 1=8. 5Hz) 54 (111, s),

8.8.1 (1H, d, W6 51-1z), 9.01
(1H, s), 11. 5§|( 18,5, In) -- NO
Ho" N qﬂ

3- (2- G uaro-| -odo- phenyl am noyf ur
ctietdcivpylit2- |t|rIy|eczed "4

[00388] 7 7-§g)mo A@ﬁuorwe@@g@@yyl%yfgg[@ %p]pynﬁb))ea -carboxylic acid
ethyl ester (12.808328(32khol) s stiBed T dr{ @lkne 0§69 mBtwihFdy(dba); (1.0 g,
1.20 mmol), &&nlsnidks (0.99% ¢, 10 mimdilenPpotadhivg Fdphatcritde (11.25 ¢, 53.75
mmol). The %}lxg!ﬁ? ]\-Nzna% de—gagéeg %foiei[%e%ddit%%of g ﬁoﬁgong-ﬂgoro-4-
trimethylsila@{lp@%yn}iheﬁ.i&g, 2. zﬂr?o’l)rﬁ dry te;lgesez(w(@H:The mixture was
de-gassed aggjalbefod heati@l aBl15°C for thdﬂ.l)s.’ ThireGn (nkH_re was partitioned
between ethy® %etat&n@wz(telh%n fﬂeredin&hefkay&ﬂéﬂal)atcd Bheax%amc layer was
washed with (V!Ttllthergbrmg' dried gff %ré;ium s§lfal: 2Jf'ﬂtgre’e'd]and]1=,’\1ap01rated in vacuo

to givea brow12 sohd The sohd was punﬁed by flash chromatography (Si0s, 30%

cyclohexane in DCM ) to give the title compound as a pale yellow solid (7.1 g, 55%). 1H )
NMR (CDCl;, 400 MHz) 8.66 (s, 1H), 8.50 (s, 1H), 7.73 (s, 1H), 7.27 (m, 3H), 4.50 (g, 2HJ
=7.0 Hz), 1.47 (t, 3H J= 7.0 Hz), 0.29 (s, 9H). LCMS (method B): Ry = 4.81 min, M+H" =
451, 453.

[00389] Step 6: 3-(2-Fluoro-4-trimethylsilanylphenylamino)-7-phenylfuro[3.2-

cJpyridine-2-carboxyvlic acid ethyl ester

0
= Nk
N/

—Si

/

[00390] 7-Bromo-3-(2-fluoro-4-trimethylsilanylphenylamino)furo[ 3,2-c]pyridine-2-
carboxylic acid ethyl ester (100 mg, 0.22 mmol) was stirred as a suspension at room
temperature in ethanol (2 ml) with phenyl boronic acid (30 mg, 0.242 mmol) under argon.

After stirring for 20 minutes Pd(OAc); (2 mg, 0.66 pumol), triphenyl phosphine (0.5 mg,
0.002 mmol) and 2M aqueous Na,CO; (130 pl, 0.264 mmol) were added and the reaction

.85



C(S--r-NTf'

3- (4- Brono- 2- chl ot o- phenyl am noI d

- mixture de-gapsedt GfrBiedld gircfyradilen@goR foc Birge Xy teastion mixture was
cooled to ro&ﬁéﬂ(ﬂ)erﬂt&e ahly qu@%%ﬂx%ﬁ@%ﬂ g{ﬁiﬂé@ﬁith@;hyl Axetate. The

organic layer W&‘ialé%i) ith watgr tl?e? r].]x-le gl@ (I}F)en%gc%’ovéb‘m%gnemmn sulfate, filtered
and evaporatﬁ;) in vaegio %w& iﬁllowcfolld JThls s%ld gwljnﬁed-})y ﬂqgh
chromatograéhi 18X 3¢teicycighexancgn FEM)20 ggvﬁﬁl}: tltleyon@gmd as a pale yellow
solid (31 mg(31%%). 1HOhGVR doDe; 5400MHD) . 891 k21K, 8.1 (7 1H), 7.87 (4, 2H T =
7.80 Hz), 77@5'1g) 75:b 7714&1 B%I) 733HZ 25 (§x 35134(35@ k- 7.0 Hz) 143 (4,
3HJ—7OH72-? 3?%'%) ng\( ]d:laiRT 4?\11(5“ Né% J?@

[00391] O i} g 3 Jpepyridi

carboxylic adddt ethvl ester

[00392; € @kﬁl@%u%&&h é ngenﬁﬁx[lﬁob DEIRERT T-cTpyridine-2-
carboxylic a(‘tlcp e% lsyt?r ?3% at nggeld .Ietsc ogu%on DCM (2 ml) at 0-
5°C and treat(:m Wlti} Hlf 5C1 (UQSEM (%0 ul, 9113111110? ?Pf resulting mixture was
stirred at 0- Si’f) for 2419uj_s7bef()r2ﬂie ad[:h]];)l 1M4qug@s I@’alSl(]_g (1 1plp. The layers were
separated and]theforgﬁmé]'layeﬂwaghgaed with th‘Er {oﬂolw'ecﬂ-by biine, dﬂed over

magnesium sElfa@ei_@ﬁi() a?d ez@%%late({ z;!‘t]n%l’uo t0 glrv 1116 ﬂle comly_)lound (quantitative).
1H NMR (Caﬁg 4(25) z)§ 757(5 1 @ﬁé }})77 8§€’d 2(Hl 7.80 Hz), 7.67 (s, 1H),
7.59-7.44 (mng) 785 QOH(I TRPO ). 447 (g; 2HJ 87_@)H’z) 84}36‘[13H J=7.10 Hz).
LCMS (metfod ByIRr =S14p mB, BT Ebdd, s) 28 HO o H7

[00393] 03: (21F1u0}0—4N)d0phenylammo) 7—methylfur053 ,2-¢]pyridine-2-carboxylic acid
-(2-Fl uaro-4-icdo- phenyl am no) -

ethyl ester fu

ro[ 3. 2-c] pyri chn- y\l_) - (4- hydr oxy
-1 saxazolidrn-2 1%- iret hanone

= \ F
| o
N

[00394] Step 1: 3-(2-Fluoro-4-trimethylsilanylphenylamino)-7-methylfuro[3.2-

c]pyridine-2-carboxylic acid ethyl ester

—Si—
/

00395} 7-Bromo-3-(2-fluoro-4-trimethylsilanylphenylamino)furo[3,2-c]pyridine-2-
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ADA6.53, 470, A (DVSO- D6)

3.79 (111, dd, J 11.40, 1.5Hz),
carboxylic a8d @1 eftdrld,.0 gl2l3 miftolwaBstitFed with i@tekginm carbonate (456.5 mg,
3.3 mmol), t&raﬁ&lpﬁe&ﬂlﬂkmspﬂﬁ&pallldlmﬁm 825; mg, 6"224&1‘[03} 4nd

trimethylborf ugg;o:ghlzlz %ﬁ’g %y ; 4%@%?1 gm% T rbibtion mixture was de-

~gassed befora_heet}yﬁ jt lfO-F 16%?1" ﬁqn fOf hollrs_th§ cef)i%jo roog temperature and
left to stand Tor ]&901('51 The reqq’t)on migtuig@vag diljted|with ¢ghlorojnethane and water.
The organic Eyel@as 5:,paré|;ed %shl&ﬂx}l’;h therzlgwe(i 1§£|bnﬂe,, drﬂddqver magnesium

sulfate, then‘}ﬂtered éld%xgpolateg ;ln]vgc)w to gvesa]resih;]elﬂne cr@l residue was purified

by flash chrocnitj)_%ap yd C}z O‘VS cyglfl}ilze ane nt%%M &Tl l_f) nf Alanol in DCM) to give
the title comppg! as ggpa](e gL gld @10% 8@‘@)111{1\1’MR5{§2]’)C13 , 400 MHz) 8.50 (s,
1H), 8.38 (s, AHDO70((<L HID, 132-7.32 (@, B3 {1,2HT =3 T Hz), 2.54 (s, 3H), 1.46

(t,3HI=17. ((IizHO 245(69H)\]Lcms%ne%md% RHZ) 2 ml% MEIL =387,

[00396] '
carboxylic ach ethvhe@ 5 9 1 47), 8 63 ( 1 11, 9,
[00397} 8 38%13 h(o@ﬂflﬂl:mn@)flﬁ@@llmenylatho) -7-methylfuro[3,2- c]pyn(une-2-
carboxylic ackt dthgebrbr (A6 g, 484 REDwRNERY hsaRIAe) in HCM (25 mi) at 0-
5°C and treatdd dr Lv1§e x%ﬁ]l ﬁ)fél m (3 gmp g Q&é)y ITflecfesultmg mixture was

stirred at 0- 5§ C for 2 hours before Xle addmon 1M aqueous Na;S;0;5 (12 mL). The layers were |

pyridine-2-

1a lho - -m

separated and the organic layer was washed with water, brine, then dried over magnesium
sulfate, filtered and evaporated i vacuo to give a residue. The crude residue was purified by
flash chromatography (SiO,, gradient 0-1% MeOH in DCM) to give the title compound as a
pale yellow solid (448 mg, 55%). IIH NMR (CDCl3 , 400 MHz) 8.47 (s, 1H), 8.39 (s, 1H),
7.65 (s, 1H), 7.52 (dd, 1HJ=9.8, 1.9 Hz), 7.44 (dt, 1HJ=8.4, 1.3 Hz), 7.00 (t, 1IHT=8.5
Hz), 4.48 (q, 2HJ =7.0 Hz), 2.53 (s, 3H), 1.46 (t, 3H I = 7.0 Hz). LCMS (method B): Ry =
3.39 min, M+H" = 441.

[00398] 2-((R)-2,2-Dimethyl-[1,3]dioxolan-4-ylmethoxycarbamoyl)-3-(2-fluoro-4-iodo-
* phenylamino)-furo[3,2-¢]pyridine-7-carboxylic acid ethyl ester

[08399] Step 1: 3-Hvdroxy-furo[3.2-c]pyridine-2.7-dicarboxylic acid 2-benzyl ester 7-

ethyl ester
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30 HHO. _ ..... - .0.00,h o

C.13-(2- Fluaro4 nethoxy

phenyl anmp)

kiro[32-c]pyrtiig:azfcarb(arylic

id (2 nydr OXY) am de A

Cl, C3.88. 362. /A (€ 030D) 3.80

(211, n), 3.85 @E3H<s), 4.07

(211, m, 6.84 (1 vdcid, J =

8.8, 2.8, 1 2Hz) 6 88 (111 dd, J
[00400] — To a solution Y@:c&l?ro?y@j‘n&%é—dicpr_bgcglic(aqq_@e’thyl ester (250 mg,
0.971 mmolfand bdnz5 glcoBle (112 )1, 1.079 dabol) (inliME, (5 &lnlat 0, was added

sodium hydnﬁi E|7 [Qg 2. Q_’; 1‘81!1_(% )50 % (§3p9§on (n]nlﬁlaeraﬁ()l) T§e rr‘l’iguxe was

allowed to w; 4 r@Tl tgmp(tréturﬁa:% gr)sd ar % then qugnochelal{)y the addition
of acetic am% rn@ 1hg rgmtprﬁgas theg qoncentrated in vacuo and the resulting residue

was triturated in water and filtered. The resulting solid was recrystallised from
methanol/water to afford the title compound as a pale yellow solid (120 mg, 36%). LCMS
(method B): Ry = 3.29 min, M+H" = 342,

[00401] Step 2: 3-Trifluoromethanesulfonyloxy-furo[3.2-c]pyridine-2.7-dicarboxylic
acid 2-benzyl ester 7-ethyl ester
oo
o F
i\ F
o O’S\ge’:
[o] —

[00402] To a solution of 3-hydroxy-furo[3,2-c]pyridine-2,7-dicarboxylic acid 2-benzyl

ester 7-ethyl ester (120 mg, 0.352 mmol) and pyridine (85 pl, 1.056 mmol) in
dichloromethane (1.5 ml) at 0°C was added trifluoromethanesulfonic anhydride (63 pl, 0.37
mmol) dropwise. The reaction was stirred at room temperature for 90 minutes then
partitioned between dichloromethane (30 ml) and 0.1M HCI (10 ml). The organic layer was
isolated and washed with saturated sodium bicarbonate (10 ml) then brine (10 ml). The
isolated organic layer was dried over magnesium sulfate before being concentrated in vacuo
to afford the title compound as a colourless oil (88 mg, 53%). "H NMR (CDCl3, 400 MHz)
9.27 (1H, s), 9.17 (1H, s), 7.48 (2H, m), 7.38 (3H, m), 5.48 (2H, ), 4.52 (2H, q, ]= 7.2 Hz),
1.43 3H, t,J=7.2 Hz).

[00403] Step 3: 3~(2-Fluoro-4-trimethylsilanyl-phenylamino

dicarboxylic acid 2-benzyl ester 7-ethyl ester
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443 2 caper:dine 2e=rsoxylic acid

(2-am no-ei hedN- rite AL CD

4.78, 456, A (CD3CH) 3.14 (2H,

n, 4.08 (2 in) 6.81 (111, 1,

J = 8.7112); °(111, m, 7.50

(1H, dd, J = 10,6&,K2 0117) 7.61

(1H, dd, J =& 9 110kz), 8. 45

(111, d, .1= ), 8557 (111,

d, J = 1.01(7z) 32 ---f uHF N _(,
[00404] 3T ¢ QSOF}%@f%ﬂﬂww@wewﬁ@ﬁlyﬁym[ﬁwlpmdmﬂ 7-
dicarboxylicld¢id ZRadzyle e 7-kthe sste(BA e0.186 mm{IGRCEBipro-4-
trlmethylsﬂagyl giény(agilﬁ'e 4fqng 0. gi& %Olilgflllﬂn;( 1.5 l:lﬂ) was added potassium

phosphate (Sg mi ix)nh(é)%)é\gr glﬁxture Was%?assed Pd,dba; (8.5 mg, 0.0093
mmol) and )@nt@ﬁ ( l)mg, (21_016%1111602 ere fdded t(lthgs rgmwl)i the vessel was
flushed mth@rg@SIhé}ebctlQn,mlﬂure:Ntheﬁédzg refluy fodd 25 }(oﬂgH,cooled and
filtered throd@ Gelité ®4\ésh(ng-{ﬁtth edlﬁi acetatt ThéXilhic was washed with saturated
sodium blcarg(}n%{E thl), Em?(gle(‘ o:u_lma qgi‘um§%f_ l[‘l %hcexgrated in vacuo.

Purification g_the Egs :ﬁgymdu%byélth lﬁOflitograg§y (Si Gycloflexane t-butyl
methyl ether @11@[@11‘5 1: @9 3: ngfqﬁ&@tkq title cofpopid aga FMC ¢lpw solid (48 mg,
51%). LCMChetfiod B2 R A0mey, Ki+imy=doc 2Nnet hy|

[00405]  akkLNY 3 1uoro-4-trimethylsilanyl-phenylamino

HO._.O
y F
0NN
o )= o
/ I—
0 N\ |

[00406] To a solution of 3-(2-fluoro-4-trimethylsilanyl-phenylamino)-furo[3,2-

dicarboxylic acid 7-ethyl ester

c]pyridine-2,7dicarboxylic acid 2-benzyl ester 7-ethyl ester (48 mg, 0.0949 mmol) in ethyl
acetate (2 ml) under nitrogen, was added palladium on carbon (12 mg, 10% palladium on
activated charcoal). The suspension was stirred at room temperature for 2 hours under an
atmosphere of hydrogen. The reaction mixture was filtered through Celite ®, washing with
ethyl acetate, and the filtrate was concentrated in vacuo to afford the title product as a
colourless o0il (34 mg, 86%). LCMS (method B): Ry = 4.31 min, M+H" =417, [M-H] = 415.
[00407] Step 5: 2-((R)-2.2-Dimethyl-[1.3 ]dioxolan-4-ylmethoxycarbamoyl)-3-(2-

ridine-7-carboxylic acid ethyl ester

fluoro-4-iodo-phenylamino)-furo[3.2-
[00408] To a solution of 2-((R)-2,2-dimethyl-[1,3]dioxolan-4-ylmethoxycarbamoyl)-

3-(2-fluoro-4-trimethylsilanyl-phenylamino)-furo[3,2-c]pyridine-7-carboxylic acid ethyl ester
(37 mg, 0.068 mmol) in dichloromethane (2 ml) at -5°C was added iodine monochloride (136
89



| n:CE dfi f2ain,;02-roc=n io= A
.~ . C BC3118, 362, A (DVBO-D) 3.62

pl0.136 mI(l(Q 12 solytion iy die_-hlo@_mgth@é) andghe gagxti(nzmq_s_ﬁrred at this
temperature Tdr 1 hodk= A5at152h’$3)sqluti41 05£di(11121hﬂosuﬂate (§-| ml) was added and the
mixture was ou?ehlﬁl)o’sat\ﬁate%%c(dgaﬂll}ﬂoséfate (ki)g 1)11?'- T§e‘ aéi.@ous layer was isolated
and extracte | 'tm’di lglér(') ﬁ%\;( 5><' 71§§>}fore 7é Sb%%rl' ic layers were

g gt o hae O Sg R 2y ore 7 SBbiEH o v

washed with  prine, diiqd oger miengipn) zt)lf?te apd @gce%t@tj_dliy vaguo. Purification of the
resultant residueby Bastddhohgtoghpty 45i-$AE; dichiofbbhethancl: Bthyl acetate gradient 1:0
t0 0:1 then 19% &ethagol %H@ﬂl@ror&th%g) a&gréea gae titR ):ompﬁm(?% a yellow waxy

solid (29 mgé%l%ﬁ%?‘?ls (f%ho?%h% ls %.92|m)%|} M+}% 4=_600. |
[00409] I_K%-_D_m_ie:chyloa_rbmeome]'ﬂtlorcr\f_-tmnethylsﬂanyl—phenylamino)—furo[3,2—
c]pyridine-7 ZarfoRdif-hcidgihg <ster met hy Lphenyl am no) -

furo[ 3, 2-c] pyhdi ne- 2- car boxyl i c

ad d (2-hydroxyMethoxy)-amde ' A

in IMS ON I. 34,346, A

(DVBO-D6) 2.3 3. 62 (2H,

t, J = 5. 0Hz) 3 (2H t, .1=

. 5, Hz) . .
[00410] 7 S . . . . ; dine-7-carboxylic acid
ethylester 7 23 (111, t, J -= 8.. 6Hz) ,

763 (11-1, d, J =5 .8Hz), 8.17

(1H, s), 8.27 (111'¥S), 8.54 011,

d, | = 5.8H) 35 E o ...
[00411] To a solution of 4-chloro-pyridine-3,5-dicarboxylic acid diethyl ester (430 mg,

1.67 mmol) and 2-hydroxy-N,N-dimethyl-acetamide (189 mg, 1.84 mmol) in DMF (7 ml) at
0°C was added sodium hydride (200 mg, 5.01 mmol, 60% dispersion in mineral oil). The
resultant mixture was allowed to warm to room temperature and stirred for 2.5 hours. The
reaction was quenched by the addition of acetic acid (1 ml). The mixture was then concentrated
in vacuo and the resulting residue was triturated in water and filtered to afford the title
compound as a pale yellow solid (200 mg, 43%). LCMS (method B): Ry = 2.73 min, M+H' =
279. ’
[00412] Step 2: 2-Dimethyicarbamoyl-3-trifluoromethanesulfonyloxy-furo[3.2-

clpyridine-7-carboxylic acid ethyl ester
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-\ NI
3- ( 2- Fl uor o- 4- net hyl sultankohenyl
anftlo)-furor3, 25c Opyr| di ne- 2- car
box )(lie acid
(2-hydr caccet hgxyR) -
5.89 378, A ( DZ 2.52 (311,
s), 3.80 (2H/T, .4.7Hz), 4.07

Toa soluthI(cg a.—ﬂjgaethyiearbamlyl 341yd¥01{;-§1)0{3 ZZ:]p;x;]dmé 3—1:_2!:b0xyhc acid ethyl

ester (440 mg 3 58 rﬂmo_) alidfyfédme 9(%8%12 4. 74 m}no é‘x %ﬁbmethane (7 ml) at 0°C
was added utﬂuor(z}nethallgsu}f)qg& )mhy;dn%O %9111 ]} 74 Jajao ) dfopvmse The reaction
was stirred aBro@n teniper@iz )‘or 128 m@@es([ﬂeﬁ-bamg()ned b8twés) dichloromethane (50
ml) and 0. IM Ild-l'(Q:b ,ml)d]:he &gamc ﬁyeg{vl%}vasﬁed% Sdhted sodium bicarbonate

(20 ml) then ()gne $23 % (T%e (F Jn B Igagx,.c Ypermg Ia1¥ed Q\/IQ x{]agnesmm sulfate

| ne- - car

before bemg)éonﬁeﬁlﬁabe} %Yécf“h c&rg)ro Fﬁa éolé\g?ss oil (144 mg,
22%). LCMmptad ): Bt 339 nersMéH dvm T
[00413] @p 11 O-DdneiBylcafodr ethisiBl-phenylamino)-

furo[3,i-c]m(rlglk!7 7- c%])ba)xvl% aaél' etl(vl?’fj_!er S) 3. 60 ( 2H,

[060414] Tb?_ﬁ)sutlon 89291%11 Bliliarbalfloy 12 trlﬂuoging.l%ﬁ% ulfonyloxy -furof3,2-
clpyridine-7- yarlﬁ)glhf zchqu ethyl Fﬁer (14]4 ng@() 3(51@1101)@&(&2 f&lorgrél -trimethyisilanyl-
phenylamine§908ye 0 492 Ai)) jnBol@ e (§ thibyvas8dded pBtassiBn phosphate (149 mg,
0.70 mmol) l(efo}elthe k@i whs d%gagsecg 323241)@ (lﬁn@,a)(ﬁ ﬂélﬂxmol) and Xantphos
(20 mg, 0.03§ &ﬂol)lv%'re%dec( t%jh_ll ree%%on%lzxturl_éaand the vessel was flushed with argon.

The reaction mixture was then heated to reflux for 3 hours, cooled and filtered through Hyflo,

L /k
-amode A H

washing with ethyl acetate. The filtrate was washed with saturated sodium bicarbonate (30 ml),
the organic layer dried over magnesium sulfate and concentrated in vacuo. Purification of the
resultant residue by flash chromatography (Si-SPE, cyclohexane : t-butyl methyl ether gradient
3:1 to 1:1) afforded the title compound as a pale yellow solid (84 mg, 54%). LCMS (method
B): Ry = 4.58 min, M+H" = 444, ‘

[00415] 7-Fluoro-3-(2-fluoro-4-iodo-phenylamino)-furo[3,2-c]pyridine-2-carboxylic
acid ethyl ester
~_0. 0
w F
ol
o i
[00416] Step 1: 4-Chloro-5-fluoro-nicotinic acid ethyl ester
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1---- Cr-S
3-(2-huoro-4-i odo- phanYl am nc) - Th
r 0a3, 2-cpyridi ne-2-carboxylrc
aci d (2-met hyl arfl fp- at hoxy) - ami de
D 1) H5.43, 471 R5.63, 483, A
(DMSO- D6) 2.52 11, s),
[00417]  2.A88Rdonbf 4-dhjorols-fiorSnidtiHad acid @.304, 2.06 mmol) in

thionyl chlm(dg H’ml)twas hlate‘d at%%'ﬂ?& houg mﬁflm((sl]o}-éxe soﬁd’ had dissolved.
The reactlonlénnglf_'f%as cox}pe%r’ﬂtezzﬁy_ulcu ang’ the jeSldue izﬁotrgped with toluene (2 x

20 ml). The {Esugqn&rjmdue?vvascgss \:Ecj_m 1tha.na 6] nﬂ)_l_and dnsopropylethylamme (1.76
ml, 10.31 miae)3dd tEe)rqactBn ni@tuxé b stirgld at ﬂ)omteiﬁpe&h@fqr 18 hours. The
reaction mlx&resxgs(cgi;lsén&ated%)vacug dﬁﬂed valiﬂe%yl a&tate ta-]rfd)washed with 0.1M

HCI then satgrqg}s: X lll%l 1c %O'Efte( r1he me OTguciayer (Ng'shlﬁed over

magnesium fa@ifiltfl)ad an cogcsntretzflm Tcuotﬁmﬁcglorgyf the resultant residue by
flash chroma(o@igby (SESPE, dichlord@etlhdet zt)tyl acﬁat%d]@lﬁ_ 1:Q to 92:8) afforded
the title compoundds ae3lowdlE dil (416 nBB9%)L H NMR (CBCI5 400 MHz) 1.43 (3H,
J=71H 8&4% il'[ J—7z 486{0 ﬁd,quSP}z 8.86 (1H, s
PR 1 W A

[00418] d 3 oxylic acid ethyl ester
8. 55' '(11-I, d,\/ﬁ = 5. 9Hz), 8.61
(111, d, J.= 0.94¢2) 38 HNO (D)
NN . HCO31- 11

3-(2- FluQ o- 4- IFo\ro phenyl am no) -
[00419]  f W& 2 OhiDn S4ChIRY-5 Gl AR BricGad dPMMr 40 mg, 1.975
mmol) and e I§ colate ﬁD? ul,2 074 mng)l) 111 DMF ()1‘0 ng) at (g(é was added sodium
hydride (158|Jﬁ§ C?S ?1'168{ é151§1a1|01t in mmeral oil) and the mixture was allowed to
warm to room temperature then stirred for 2 hours. The reaction was quenched by the
addition of acetic acid (1.5 ml). The mixture was then concentrated in vacuo and the resulting

residue was triturated in water to afford the title compound as a pale yellow solid (460 mg,

quantitative). LCMS (method B): Rt = 2.59 min, M+H" = 226.

" [00420] Step 3: 7-Fluoro-3-trifluoromethanesulfonyloxy-furo[3.2-c]pyridine-2-
carboxylic acid ethyl ester
~_ 0.0 o
‘ A\ o*S/QF
Q o)
F

-

[00421] To a solution of 7-fluoro-3-hydroxy-furo[3,2-c]pyridine-2-carboxylic acid

ethyl ester (460 mg, 1.97 mmol) and pyridine (0.48 ml, 5.91 mmol) in dichioromethane (10

ml) at 0°C was added trifluoromethanesulfonic anhydride (612 mg, 2.17 mmol) dropwise.
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39 HOEl r NO.."...N"", )------
ci* -
7- Chl oro- 3- (2-fl uor o- 4-rodo- pheny

The reaction|wgs stirred at room temperature for 90 minutes then partitioned between

dichloromet}[am@)ml)tahknﬁlﬁ\ﬁ{@ €26 P YhOdrdARc 1&ye Gk ed and washed

with saturate; yodl,lurg aQDQnate (20 ml) then brine (2Q ) The combined organic layers
r oXxy- et herxy) -am 0

were dried o‘ger 1?@1’1651&18 ateAbe%)]emg ncegtragé zn(v%r_ti» Purification of the
resultant resqiqq)a}’/ flagh cl@mz(t(gfaphy (ﬁ ’SPE4<_11@@ro(ng_tH’ne) sf’forded the title
compound adl c))lourlgss QQ4KO Tl 67%), LOMS(mBthsliHHY: ){T =3.76 min, M+H" =
358, 7.28(IH, m, 755(&|H dd, J =-

[00422]

idine-2-gyrboxic iyl er 1d0 Am | B 9. 58,
(C1330D) 3.7992H, Ln), 4.07
H

Me01- 1 oA
F— sil
\ K |
[00423] To a solution of 7-fluoro-3-trifluoromethanesulfonyloxy-furo[3,2-c]pyridine-

2-carboxylic acid ethyl ester (470 mg, 1.32 mmol) and 2-fluoro-4-trimethylsilanyl-
phenylamine (337 mg, 1.84 mmol) in toluene (15 ml) was added potassium phosphate (558
mg, 2.63 mmol) and the mixture was degassed. Pd»dbas (60.5 mg, 0.066 mmol) and
Xantphos (76.5 mg, 0.132 mmol) were added to the reaction mixture and the vessel was
flushed with argon. The reaction mixture was heated to reflux for 4 hours, cooled and filtered
through Hyflo, washing with ethyl acetate. The filtrate was washed with saturated sodium
bicarbonate, the organic layer dried over magnesium sulfate and concentrated in vacuo.
Purification of the resultant residue by flash chromatography (Si-SPE, dichloromethane :
ethyl acetate gradient 1:0 to 9:1) afforded the title compound as a pale yellow solid (490 mg,
95%). LCMS (method B): Ry = 4.70 min, M+H" = 391.

[00424] Step 5: 7-Fluoro-3-(2-fluoro-4-iodo-phenylamino)-furo[3.2-¢c]pyridine-2-

carboxylic acid ethyl ester

[00425] To a solution of 7-fluoro-3-(2-fluoro-4-trimethylsilanyl-phenylamino)-
furo[3,2-c]pyridine-2-carboxylic acid ethyl ester (490 mg, 1.256 mmol) in dichloromethane
(8 ml) at -10°C was added iodine monochloride (2.51 ml, 2.51 mmol, 1M solution in
dichloromethane) and the solution was stirred between -10°C and 0°C for 2 h. A saturated
solution of sodium thiosulfate (5 ml) was added and the mixture was poured into saturated
sodium thiosulfate (15 ml). The aqueous layer was isolated then extracted with
dichloromethane (3 x 25 ml) before the combined organic layers were washed with brine,

dried over magnesium sulfate and concentrated in vacuo. Purification of the resultant residue
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492, ' (2H, m, 7.08 (1tl1, t, 3 =
\ | A 8.6142). 7.53 (1H, m,

by flash chrofna§Gaphy (Si-’SPE,(cj_qlq_I'lex@d : ethyl acctatb @radient 1:0 to 3:1 then
dichlorometﬂaneg EﬂveZc)'u,de métdriat. "l@s crude material was triturated in cyclohexane to
afford the title compound as a yellow waxy solid (250 mg, 45%). LCMS (method B): Ry =4.13
min, M+H" = 445,
[00426] 7-Fluoro-3-(2-fluoro-4-iodo-phenylamino)-furo[3,2-c]pyridine-carboxylic acid
ethyl ester

[00427] Step 1: 4-Chloro-5-fluoro-pyridine-3-carbaldehyde oxime

Cl
o
N

[00428] To a cooled (-78°C) solution of 3-fluoro-4-chloro-pyridine (11.0 g, 84 mmol) in
THF under nitrogen was added lithium diisopropylamide (1.8 M solution, 47 mL, 84 mmol)
dropwise and the resultant solution stirred at -70 to -80°C for 18 hours. DMF (7.68 g, 1.25 eq.)
was added dropwise and stirring continued at -78°C for 30 minutes before adding the reaction
mixture to ice/2M HCl. The solution was extracted with diethyl ether and the organic layer
back-extracted with 2M HCI, the two aqueous solutions held separately. The aqueous extracts
were each treated with hydroxylamine hydrochloride (8.76 g, 126 mmol) and adjusted to pH 5
with potassium carbonate. After stirring for 1 hour the mixtures were extracted with ethyl
acetate (x 2), the combined organic extracts dried (Na,SOy), filtered and concentrated in vacuo
to afford the\title compound as a tan solid (11.07 g, 76%). LCMS (method B): Ry = 2.49 min,
M+H" 175.

[00429] Step 2: 4-Chloro-5-fluoronicotinonitrile
Cl N
Feo =
| P
N
[00430] To a suspension of 4-chloro-5-fluoro-pyridine-3-carbaldehyde oxime (6.8 g,

39.0 mmol) in dichloromethane (150 ml) was added carbonyl diimidazole (9.5 g, 58.5 mmol).

The mixture was then heated at reflux for 30 minutes then cooled to room temperature, before
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8.67 (111, s), 8.91 (1H, s)

7- Cyano- 3- ( 2f | uor o- 4- odo- phenyl am
being washeli g@ysg@gfd@@uggoﬁmqatbpraqe foll(av_ec?‘ty@é‘qsr} The organic layer
was dried oviorad¥im sulfate and cdnSntraged jngtacuo then the resultant residue triturated in

diethyl ether(/ Z}mlbﬁégaﬁ&x M’fo%tﬂg Qﬂe}é}m@md de pale yellov&Aghd (4.05 g, 79%).

ok el PG b 3 B )

[00431] Step 3: 3-Amino- -ﬂuoro-furo [3.2- c]pvndme 2-carboxylic acid ethyl ester
(@]
O
O
\
F | A NH,
N/
[00432] 4-Chloro-5-fluoronicotinonitrile (4.0 g, 25.6 mmol) was dissolved in DMF (50

ml) and treated with potassium carbonate (17.8 g, 128 mmol) followed by ethyl glycolate (3.64
ml, 38.4 mmol). The resultant reaction mixture was heated at 80°C for 50 minutes, then cooled
to room temperature and diluted with ethyl acetate. The solution was washed with water (x 2),
dried (Na;SOy4), filtered and concentrated in vacuo. The resultant solid was triturated in diethyl
ether to give the title compound as an off-white solid (3.58 g, 63%). LCMS (method B): Ry =
2.65 min, M+ 225, ‘

[00433] Step 4: 7-Fluoro-3-(2-fluoro-4-trimethylsilanyl-phenvlamino)- furo[3.2-

clpyridine-2-carboxylic acid ethyl ester

e

[00434] A degassed solution of 3-amino-7-fluoro-furo|3,2-c]pyridine-2-carboxylic acid
ethyl ester (2.5 g, 11.1 mmol), trifluoro-methanesulfonic acid 2-fluoro-4-trimethylsilanyl-
phenyl ester (4.2 g, 13.3 mmol), Pd,dba; (508 mg, 0.56 mmol), Xantphos (642 mg, 1.12 mmol)
and Cs;CO; (7.2 g, 22.2 mmol) in toluene (25 mi) was heated at reflux for 1 hour. The reaction
mixture was cooled to ambient temperature then filtered through a pad of Celite ® washing
with ethyl acetate. The filtrate was concentrated in vacuo and the resultant residue subjected to
flash chromatography (Si-SPE, gradient 0-30% ethyl acetate in cyclohexane) to provide a

red/orange residue. The residue was triturated in methanol to give
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HF di oxan 469, 12.2, 4.4Hz),

4.34 (2H, dd, J 6" e A =12 2,
the title com@u@lﬁ% y,elloqy_ sgg (2(.51g|,.§8%i). hsfl\,/[S (HFWH Ry =4.71 min, M+H"
391. 6.98 (111.t 1= 8.611z), 7.48

[00435] ( ]S ep 5: ﬂ)’luorJ—B— Yﬂugrg-hiod enyl¥mifo)-furo[3.2-¢

. 3- uor o- 4- ocr o- phenvr ammo St ur
carboxylic acid efhyl ester

[00436] To a solution of 7-fluoro-3-(2-fluoro-4-trimethylsilanyl-

phenylamino)furo[3,2¢]-pyridine-carboxylic acid ethyl ester (2.5 g, 6.4 mmol) in
dichloromethane (60 ml) at 0°C was added iodine monochloride (2.08 g, 12.8 mmol, solution in
dichloromethane) and the solution was stirred and allowed to warm for 45 minutes. The
precipitated solid was filtered off, the residue retained, and the filtrate washed with saturated
aqueous sodium thiosulfate, dried (NaSOy), filtered and concentrated in vacuo to give a
residue. The residues from filtration and concentration were combined and triturated in diethyl

ether to give a pale tan solid (2.58 g, 91%). LCMS (method B): Rt = 4.14 min, M+H" = 445.

[00437] 4-Chloro-3-(2-fluoro-4-iodo-phenylamino)-furo{3,2-c]pyridine-2-carboxylic
acid ethyl ester
~0- 0
éH F
@t
)¢l !
\_/ , ‘
[00438] Step 1: 2.4-Dichloro-nicotinic acid ethyl ester
c o
(Y o
N ol
[00439] To a solution of diisopropylamine (2.4 ml, 16.9 mmol) in THF (40 ml) at -78°C

under inert atmosphere, was added n-butyllithium (10.6 ml, 16.9 mmol, 1.6M in hexanes) and
the solution was stirred for 15 min at -78°C. 2,4-Dichloropyridine (1.8 mL, 16.9 mmol) was
added dropwise and the reaction mixture was stirred at -78°C for 2 hours before the addition of
ethyl cyanoformate (4.0 ml, 40.4 mmol). The reaction was then stirred at -78°C for 1 hour and
then allowed to warm to room temperature. The mixture was then partitioned between water
and ethyl acetate and the layers separated. The organic layer was washed with a’ saturated
solution of sodium bicarbonate flowed by brine, dried over magnesium sulfate, then
concentrated in vacuo. Purification of the resultant residue by flash chromatography (Si-SPE,
pentane : diethyl ether gradient 1:0 to 4:1) afforded the title compound as colourless oil (1.6 g,
43%). "HNMR (CDCl;, 400 MHz) 8.34 (1H, d, J=5.4
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-
[00441] To a solution of 2,4-dichloro-nicotinic acid ethyl ester (1.6 g, 7.3 mmol) and

ethyl glycolate (0.72 mL, 7.6 mmol) in DMF at 0°C under an inert atmosphere was added
sodium hydride (60% in mineral oil, 584 mg, 14.6 mmol) portionwise. The reaction mixture
was stirred at 0°C for 3 hours, quenched by careful addition of acetic acid (ca. 5 mL), diluted
with water and extracted into ethyl acetate. The organic layer was separated, washed with
water, then brine, dried over sodium sulphate and concentrated to give the title compound as
a yellow solid (1.75 g, 100%). LCMS (method B): Ry = 2.99 min, M+H" = 242,

[00442] Step 3: 4-Chloro—3—friﬂuoromethanesulfonvloxv-furo[3 2-c]pvridine-2-

carboxylic acid ethyl ester

[00443] A mixture of 4-chloro-3-hydroxy-furo[3,2-c]pyridine-2-carboxylic acid ethyl
ester (1.8 g, 7.5 mmol), N-phenyl-trifluoromethanesulfonimide (5.0 g, 14.0 mmol) and
diisopropylethyl amine (5.5 mL, 32.3 mmol) in dimethoxyethane (30 mL) was stirred at 90°C
for 48 hours, cooled to room temperature and concentrated under reduced pressure. The
resultant residue was purified by flash chromatography (Si-SPE, cyclohexane : ethyl acetate,
gradient 1: 0 to 1:1) to afford the title compound as a pale yellow solid (1.06 g, 38%). LCMS
(method B): Ry = 3.94 min, M+H" = 374.

[00444] Step 4: 4-Chloro-3-(2-fluoro-4-trimethylsilanyl-phenylamino)-furo[3.2-

c]pyridine-2-carboxylic acid ethyl ester

~.0. 0
w F
0L
\ ¢ sil
N |

[00445] A degassed solution of 4-chloro-3-trifluoromethanesulfonyloxy-furo|3,2-

c]pyridine-2-carboxylic acid ethyl ester (8§10 mg, 2.17 mmol), 2-fluoro-4-trimethylsilanyl-

phenylamine (306 mg, 1.67 mmol), Pd,dbaz (31 mg, 0.03 mmol), Xantphos (58 mg, 0.10
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s) 42 0  2.35 (CDC13) 8.75 (s,

1H), 8.62 (s. 770 470, 1H),
mmol) and c@lu@gawqqate (§_1|1|)ng 250 9@01( ig toluene (17 mt)'_:was heated at refiux
under an argaxﬂatrﬂo);pherg 050 h((uﬂ.df,he rla]:ho]l}mxtu?e.wﬁ&ﬂtélﬁil through Celite ®

- and concentrated in vacuo. The resultant residue was purified by flash chromato'graphy (Si-
SPE, pentane: diethyl ether, gradient 1: 0 to 0:1) to afford the title compound as a white sblid
(558 mg, 82%). LCMS (method B): Ry = 4.64 min, M+H = 407.

[00446] Step 5: 4-Chloro-3-(2-fluoro-4-iodo-

carboxylic acid ethyl ester
[00447] To a solution of 4-chloro-3-(2-fluoro-4-trimethylsilanyl-phenylamino)-furo[3,2-

c|pyridine-2-carboxylic acid ethyl ester (265 mg, 0.65 mmol) in dichloromethane (6.5 ml) at
0°C was added iodine monochloride (1.3 mi, 1.3 mmol, 1M solution in dichloromethane) and
the solution was stirred at this temperature for 1 hour. A saturated solution of sodium
thiosulfate (5 ml) was added and the mixture was poured into saturated sodium thiosulfate (25
ml). The aqueous layer was extracted with dichloromethane (2 x 25 ml), the combined organic
layers were washed with brine, dried over magnesium suifate and concentrated in vacuo to
yield the title compound as a yellow solid (239 mg, 80%). LCMS (method B): Rt =4.22 min,
M+H" = 461.

[60448] 3-(2-Fluoro-4-iodo-phenylamino)-4-methyl-furo[ 3,2-c]pyridine-2-carboxylic
acid ethyl ester

[00449] Step 1: 3
furo[3.2]pyridine-2-carboxylic acid ethyl ester
T~ 00
u F
L
\_ p !Si:
[00450] To a solution of 4-chloro-3-(2-fluoro-4-trimethylsilanyl-phenylamino)-furof3,2-

c]pyridine-2-carboxylic acid ethy! ester (406 mg, 1.0 mmol) in dioxane (5 mL) were added
trimethylboroxine (0.14 mL, 1.0 mmol), tetrakis(iriphenylphosphine)paliadium (115 mg, 0.1
mmol) and potassium carbonate (207 mg, 1.5 mmol) before the mixture was degassed and
heated at reflux for 6 hours. The reaction mixture was cooled to room temperature and fiitered

through a pad of Celite ® which was washed with ethyl acetate. The
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1H). 7.37 (d, 1H), 6.85 (t, \N
1H), 3.82 (d, 2H), 2.04 (ni,
(2- Fl uor (64-i ndo-
filtrates werp(hmb’h}eh aﬂic@g:)m‘a[dﬁ & mdguptt@g(xybfa u:Bid){e Bhigh-v@s purified by
flash chromat(@béﬁﬂy @gi-ﬁﬁi‘, gehtar{é .aJiJ&QP%@iml ‘d & 0:1). Theli'f[g compound was

::jined as %palg %egg]v?cbﬂ((%%% fg%)g&é&%%h,%%iﬁé%ﬁ min, M+ =

8. 60
[00451] Step 2: 3-(2-Fluoro-4-iodo-phenylamino

carboxylic acid ethyl ester

[00452] To a solution of 3-(2-fluoro-4-trimethylsilanyl-phenylamino)-4-methyl-
furo[3,2]pyridine-2-carboxylic acid ethy! ester (215 mg, 0.56 mmol) in dichloromethane (5
ml) at 0°C was added iodine monochloride (1.1 ml, 1.1 mmol, 1M solution in
dichloromethane) and the solution was stirred at this température for 1 hour. A saturated
solution of sodium thiosulfate (5 ml) was added and the mixture ‘was poured into saturated
sodium thiosulfate (25 ml). The aqueous layer was extracted with dichloromethane (2 x 25
ml), the combined organic layers were washed with brine, dried over magnesium sulfate and
concentrated in vacuo. Purification of the resultant residue by flash chromatography (Si-SPE,
cyclohexane : dichloromethane gradient 1:0 to 0:1) afforded the title compound as a yellow
solid (241 mg, 98%). LCMS (method B): Ry = 2.99 min, M+H" = 441,

[00453] -furo[3.2-¢
acid ethyl ester

idine-2-carboxylic

3-(2-Fluoro-4-methylsulfanyl-phenvlamino

N o

(o} H]:
0L
= S
Nt [

[00454] 3-Trifluoromethanesulfonyloxy-furo[3,2-c]pyridine-2-carboxylic acid ethyl

ester (1.26 g, 3.71 mmol) and 2-fluoro-4-methylsulfanyl-phenylamine (816 mg, 5.20 mmol)
were dissolved in toluene (25 ml) and Pdy(dba); (170 mg, 0.19 mmol) was added, followed
by Xantphos (214 mg, 0.37 mmol) and potassium phosphate tribasic (1.57 g, 7.42 mmol).
The mixture was thoroughly degassed and purged with argon, then stirred under argon at
120°C for 16 hours. After cooling, the mixture was filtered through Celite ® then
concentrated. Purification of the resultant residue by flash chromatography (Si-SPE,
ether:pentane gradient 1:4 to 1:0) gave the title compound as a tan solid (770 mg, 60%).
LCMS (method B): Ry = 3.29, M+H" 347.

[60455] 7-Fluoro-3-(2-fluoro-4-methylsulfanyl-phenylamino)-furo[3,2-  clpyridine-

2-carboxylic acid ethyl ester
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7i, ,r40 --f-OF 456, (d, 1H),

8.15 (s, 1H). 7.51 o / C (dd,

HD, 7.43 (rn, 211), 6.97
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Q

O
O\H
® F
_
N
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[00456] A degassed solution of 3-amino-7-fluoro-furo[3,2-c]pyridine-2-carboxylic

£

acid ethyl ester (0.2 g, 0.89 mmol), 1-bromo-2-fluoro-4-methylsulfanyl-benzene (0.34 g, 1.5
mmol), Pdydba; (0.041 g, 0.045 mmol), Xantphos (0.052 g, 0.089 mmol) and K5PO4 (0.38 g,
1.8 mmol) in toluene (5 ml) was heated at reflux for 18 hours. The reaction mixture was
cooled to ambient temperature then filtered through a pad of Hyflo washing with ethyl
acetate. The filtrate was concentrated in vacuo and the resultant residue subjected to flash
chromatography (Si-SPE, gradient 0-10% ethyl acetate in dichloromethane) to provide the
title compound as a yellow solid (0.18 g, 55%). LCMS (method B): Ry = 3.95 min, M+H"
365.
[00457]

carboxylic acid ethyl ester

7—Chlo_ro—3— 2-fluoro-4-methylsulfanyl-phenylamino)-furo[3,2-clpyridine-2-

o}
a4
L Q
S
[00458] A degassed solution of 3-amino-7-chloro-furo[3,2-c]pyridine-2-carboxylic

acid ethyl ester (0.1 g, 0.42 mmol), 1—bromo-2-ﬂuoro—4-methylsulfanyl-benzene (0.16 g, 0.71
mmol), Pdrdba; (0.019 g, 0.021 mmol), Xantphos (0.024 g, 0.042 mmol) and K3PO4 (0.18 g,
0.83 mmol) in toluene (2.5 ml) was heated at reflux for 18 hours. The reaction mixture was
cooled to ambient temperature then filtered through a pad of Hyflo washing with ethyl
acetate. The filtrate was concentrated in vacuo and the resultant residue subjected to flash
chromatography (Si-SPE, gradient 0-10% ethyl acetate in dichloromethane) to provide the
title compound as a pale yellow solid (0.087 g, 54%). LCMS (method B): Rt = 4.14 min,
M+H" 379.

[00459] SYNTHESIS OF REPRESENTATIVE AMINES AND

HYDROXYLAMINES
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(s, 314), 1.19 (s, 311)
(2- Fl uoro-4-i odo-
pbenyl am no) N-

[00460]

[00461] Prepared according to Marquez et al (2005) Synth. Comm. 35(17):2265-2269

[00462] O-((R)-2.2~-dimethyl-[1,3]dioxolan-4-ylmethyDhydroxylamine

oY o

°
[00463] Prepared according to Bailey et al (1991) J. Med. Chem. 34(1):57-65
[00464] 0-(2-Vinyloxy-ethyl)-hydroxylamine

\/O\/\O/ NH,

[00465] Prepared according to WO 0206213

[00466] N-Methyl-O-(2-vinyloxy-ethyl)-hydroxylamine

[00467] Formaldehyde (37% w/w in water, 80 pL, 1.0 mmol) was added to a cooled
(0°C) solution of O-(2-vinyloxy-ethyl)-hydroxylamine (105 mg, 1.0 mmol) in ethanol (1 mL).
The mixture was stirred for 30 -minutes before addition of pyridinium para-toluene sulfonate
(250 mg, 1.0 mmol) and sodium cyanoborohydride (70 mg, 1.1 mmol). The resultant
suspension was allowed to warm to ambient temperature and stirred for 20 hours. The
solvent was evaporated and the residue diluted with ethyl acetate (25 mL) and washed with
brine (20 ml.), dried (MgSOy), filtered, then evaporated to provide the desired product as an
oil (84 mg, 71%). 1H NMR (CDCl;, 400MHz) 6.44-6.55 (m, 1H), 4.98 (s, 1H), 4.16-4.24 (m,
1H), 3.98-4.06 (m, 1H), 3.82-3.96 (m, 4H), 2.59 (s, 3H).

[00468] 4-(tert-Butyl-dimethyl-silanyloxy)-isoxazolidine
N/
0-5j
Oy
H
[00469] tert-Butyl-dimethyl-chlorosilane (0.5 g, 3.21 mmol) was added to a stirred

solution of isoxazolidin-4-ol hydrochloride (0.40 g, 3.18 mmol) in DMF (3 mL) and the
mixture left to stir at ambient temperature for 2.5 hours. The solvent was evaporated and the
residue partitioned between ethyl acetate (50 mL) and water (20 mL). The organic phase was’

separated, washed with water (3 x 20 mL) then brine (20 mL), dried (MgSO,), filtered and
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44 NO - - 2.42: (CDCL3) 8.68 (s,

1H), 8.63 (s. CcThNO11F 504,

1H), 8.58 (d, 1H), 8.10 (s, o
evaporated @ plobie, the Aestefl pfodidt'as ddefpuriesy i D62/, EF). IH NMR (CDCL, -
_400MHz) 5.52 (s, 1H), 4.60-4.65 (m, 1H), 3.45-3.62 (m, 1H), 3.80-4.05 (m, 1H), 2.80-3.05

(m, 2H), 0.80 (s, 9H), 0.08 (s, 6HD).

[00470] (S)-3-Aminooxy-pyirolidine-1-carboxylic acid tert-butylester
0
Aoy
,:0
HN
[00471] Step 1: (S)-3-(1.3-Dioxo-1.3-dihydro-isoindol-2-yloxy)-pyrrolidine-1-

carboxylic acid tert-butyl ester

)wirQ

[00472] (R)-3-Hydroxy-pyrrolidine-1-carboxylic acid fert-butyl ester (1.37 g, 7.31
mmol) was dissolved in THF (20 mL), 2-hydroxy-isoindole-1,3-dione (1.19 g, 7.31 mmol)
and triphenyl phosphine-(1.92 g, 7.31 mmol) were added followed by dropwise addition of
diisopropyl azodicarboxylate (1.33 mL, 8.04 mmol) over 10 minutes. The reaction mixture
was allowed to stir at ambient temperature for 18 hours then the solvent was evaporated. The
residue was purified by flash column chromatography (Si-SPE, DCM: EtOAc, gradient 100:0
to 80:20) to provide the title conipound as a colourless oil (1.43 g, 59%). IHNMR (CDCl3,
400MHz) 7.86 (m, 2H), 7.77 (m , 2H), 4.94-5.02 (m, 1H), 3.66-3.84 (m, 2H), 3.50-3.65 (m,
2H), 2.24-2.32 (m, 1H), 1.93-2.05 (m, 1H), 1.49 (s, SH). »

[00473] Step 2: (S)-3-Aminooxy-pyrrolidine-1-carboxylic acid tert-butylester

[60474] Methyl hydrazine (0.23 mL, 4.40 mmol) was added dropwise over 5 minutes
to a solution of (S)-3-(1,3-dioxo-1,3-dihydro-isoindol-2-yloxy)-pyrrolidine-1-carboxylic acid
tert-butyl ester (1.43 g, 4.3 mmol) in DCM (12 mL). The mixture was stirred at ambient

temperature for 1 hour then evaporated. The residue was suspended in diethyl ether (10 mL)
and the solid was filtered. The filtrate was concentrated to provide the title compound as a
colourless oil (0.86 g, 99%).1H NMR (CDCl;, 400MHz) 4.24-4.26 (m, 1H), 3.60-3.66 (m,
1H), 3.44-3.54 (m, 1H), 3.30-3.42 (m, 2H), 2.03-2.12 (m, 1H), 1.84-1.96 (m, 1H), 1.46 (s,
9H).

[00475] 2-Aminooxy-2-methyl-propan-1-ol hydrochloride
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(m 6H. 7.36 (d,d, 1H, 7.0 N
(1, 111), 5.2 (s. 211).

(2411uor o-4-i odo-

phenylanNno) - I\ ¥ o
oenzyloxyfuro[ 8, 2-¢] pyri di ne-

[00476] Step 1: 2-(N-Boc-aminooxy)isobutyric acid ethyl ester
o) o}
/KVO/U\N/O\PJ\O/\
H
[00477] To a solution of N-Boc-hydroxylamine (5.2 g, 39.05 mmol) in ethanol (100

mL) was added potassium hydroxide (2.6294 g, 46.86 mmol) and stirred at room temperature
till the potassium hydroxide dissolved into solution. To this was added 2-Bromoisobutyric
acid ethyl ester (6.87 mL, 46.86 mmol) and refluxed overnight. A white precipitate was
observed after 1 hour. Reaction cooled to room temperature and then filtered. The white solid
was discarded and the filterate was concentrated. The oily residue was partitioned between
water (75 mL) and ether (3 X 100 mL). The combined ether layer was dried with sodium
sulfate, filtered and the filterate was concentrated to give the title compound as a clear oil
(9.543 g, 99%). LCMS (method C): Ry = 2.55 min, M+H" = 247.9. 1H NMR (CDCl;,
400MHz) 4.20 (q, 2H), 1.50 (s, 6H), 1.498 (s, 9H), 1.30 (1, 3H).

[00478] Step 2: 2-(N-Boc-aminooxy)-2-methylpropan-1-ol
o
/‘T /U\ /OY A
0~ N 0
H
[00479] To a solution of 2-(N-Boc-aminooxy)isobutyric acid ethyl ester (2.35 g, 9.5

mmol) in anhydrous ethyl ether (100 mL) at 0°C under nitrogen was added 1.0 M
Lithiumtetrahydroaluminate in tetrahydrofuran (17.106 mL, 17 mmol) and stirred at 0°C
under nitrogen for 5 hours. To this was added a couple of CO; pellets (dry ice), followed by
water (25 mL) at 0°C. This was then stirred overnight and let warm to room temperature in
the process. The ether layer was decanted off and kept aside. The white solid was triturated
with ether and the ether was combined with the ether layer obtained before. The white solid
was then discarded. The combined ether layers was dried with sodium sulfate, filtered and
concentrated to give the title compound as a white solid ( 1.94 g, 99.5%). 1H NMR (CDCl;,
400MHz) 3.40 (s, 2H), 1.50 (s, 9H), 1.20 (s, 6H).

[00480] Step 3: 2-Aminooxy-2-methyl-propan-1-ol hydrochloride

[00481] To a solution of 2-(N-Boc-aminooxy)-2-methylpropan-1-ol (1.94 g, 9.45
mmol) in anhydrous dichloromethane (10 mL) was added 4 M HCl in dioxane (47.26 mL,

200 mmol) at room temperature and stirred for 1 hour. The reaction was concentrated under
reduced pressure and the residue triturated with ether (3 X 30 mL) to give the title compound
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2-car bo/ cam de 45 . NH'.,0
H-."..../HFO: Th.HOH O ....,N
_ (2-Huor o- 4-i odo- phenyl
as an oil/whig3dlid G)C—l Mtx ‘Bre hl“y‘dﬁté)é()yd was dried under vacuum and used as is for
the couplingREP QXY R 10,0 1%\7[1@ D@l‘ﬂb]dédh()@ﬁﬂ83 58 (s, 2H), 3.48 (s,
21, 1,34 (s car boxam de J .49, 472,
( 1.30 8.79 (d 111), 8.63
[00482] (é'—lgi%'%f‘—z—'%—‘é‘@@@#l H, 7.62
(d,d, 111), 7.58, (df(i. 110, 7.52
(dJ 111), 7. oqi@ fH) , 4 27

[060483} 21'_9- - 38?‘05xv-g-meth pro oXy)- 1so1ndole g g‘dwne
[00484) To asolution of N-Hydroxyphthalimide (18.3 g, 112 mmol) and 1,2-Epoxy-3-.

methyl propane (9.50 mL, 107 mmol) in anhydrous DMF under nitrogen at room temperature
was added triethylamine (16.1 mL, 115 mmol). The reaction turned from yellow to dark red.
The reaction was then heated to 85°C overnight. The reaction was cooled to room
temperature and concentrated under reduced pressure. The residue obtained was partitioned
between water (100 mL) and ether (3 X 75 mL). The combined ether layers were washed
with water (2 X 50 mL), dried with anhydrous magnesium sulfate, filtered and concentrated
to give a yellow oil (26.8 g). This was then treated with dichloromethane (35 mL), which
resulted in unreacted N-Hydroxyphthalimide crashing out as a white precipitate. This was
filtered off and discarded. The filterate was purified by flash column chromatography (120 g,
silica, ISCO, 45 mL/min, 0-10% methanol in dichloromethane in 50 minutes) to give the title
compound as a white solid (13.4 g, 53.3 %). LCMS (method C): Ry = 1.70 min, M+H" =
236.1 1H NMR (CDCls, 400MHz) 7.84 (m, 2H), 7.78 (m, 2H), 4.15 (s, 2H), 1.39 (s, 6H).
[00485] Step 2: 1-Aminooxy-2-methylpropan-2-ol

[00486] To a solution of 2-(2-Hydroxy-2-methyl-propoxy)-isoindole-1,3-dione (3,70 g,
15.7 mmol) in anhydrous dichloromethane (25 mL) under nitrogen at 0°C was added methyl v
hydrazine (0.879 mL, 16.50 mmol) and stirred for 2 hours at 0°C. The addition of methyl

hydrazine resulted in a pale yellow color followed by a white precipitate. The reaction was
filtered after 2 hours at 0°C and the solid was discarded. The filtrate was concentrated under
reduced pressure to give the title compound as a pale yellow oil (1.65 g, 100%). LCMS
(method C): Ry = 0.34 min, M+H" = 106.1.1H NMR (DMSO-ds, 400MHz) 3.60 (s, 2H), 1.22
(s, 6H).

[60487] 3-aminooxy-3-methylbutan-1-ol
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N'3---"HO0 o

2- Fl uor o- 4-i odo- phenyl

am no) - N-[ 3- (pyri di ne- 2-

car boxamni de) pr opoxyWir o
[3,2-c] pyr| d| fe2<tatboxan de

[00488] i e61:
8.23 (d, I. 111f, 8.10 (s, 111),
7.93 (t,d, : (e, d. 111),

7 59 (d,d, 18, J 53 (d, m 11-1).

Toa solut1on of % é—&gr hthé e (3. Ig g,gz %nmdl)ﬂfll_%-l{ydroxy- -methyl butane

(2.00 g, 19. 221111?@ in 1ch 1Pm@thane under nitrogen a{jpqm temperature was

added Boron(tl)f[bor(de Qheﬁte a8 ol 492 ochd) apdh@ngdlovernght. The reaction
turned black @4k fBQ);vrthv{hae' &&1&)1@&@@ H}’iim.xﬂ)&}ahmlde) To the reaction was
added saturagﬁ gg%ygarb at% go%% (;mls]ar%)é{ Aegfo{ﬁmgﬂes at room

temperature. E: a}ii{\yg%gr? glas(tjyﬁn fElt§red afiti3 Whlt%sol-?isvai cPscarded The filtrate
was concenh}tH) and 8e b8k réseji,ue ojggqu,wasg_e @ol(eé{l_n 21% dichlormethane
and filtered. ahe%ite(sﬁi,d Was]dﬂs)arde&nc&ﬁe f(lt&te Wl&d)ncen&ate]ig) give a black
residue. ThlS(VgS cLssolv:!eciLl;II )110h10¥0m@1§an£ an?a]-le)unﬁeZ bysfgsh column
chromatogra&y &ﬁth)XO g, %ﬁ?%o % /I§1Il %)!_IQ)O"/?eéB'I agfglge wexane in45
minutes) to ggvlqthe Nle H)mpp.‘mii g=a yillew oil (228 mg, 4.75%). LCMS (method C): Ry
= 1.77 min, M+H" = 250.2. IH NMR (CDCls, 400MHz) 7.83 (m, 2H), 7.78 (m, 2H), 3.95 (1,
2H), 2.00 (t, 2H), 1.45 (s, 6H).

[00489] Step 2: 3-aminooxy-3-methylbutan-1-ol

[00490] To a solution of 2-(3-Hydroxy-3-methyl-butoxy)-isoindole-1,3-dione (228 mg,

0.91 mmol) in anhydrous dichloromethane (2 mL) under nitrogen at 0°C was added methyl
hydrazine (0.05 mL, 0.96 mmol) and stirred for 1 hour and let warm to room temperature in
the process. The addition of methyl hydrazine resulted in a pale yellow color followed by a
white precipitate. The reaction was filtered after 2 hours at 0°C and the solid was discarded.
The filtrate was concentrated under reduced pressure to give the title compound as a pale
yellow solid (95 mg, 87%). LCMS (method C): Ry = 0.34 min, M+H™ = 120.1H NMR
(DMSO-dg, 400MHz) 3.75 (t, 2H), 1.83 (t, 2H), 1.24 (s, 6H).

[00491] O-Pyridin-2-vimethyl-hydroxylamine hydrochloride

HCl
H\w/H
o

N™ X
|/
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(2- Fl uor o- 4-1 odo- phenyl ni 3-
(1 soni coti nam de) propoxy]
fur013 2 cfpyrldlne 2-

[00492]

(CDClS) 9.10 (s, H) .70 (m
3H).. 8.62 % O(t, 1H) .
7.98 (s, 11)9.84 (dd, 2H),

[00493] T§ Bsofufbndin- ﬁd'c')hydrolﬁﬁnu(egs 0, 375 oty in ethanol (100

mL) was addﬁd BSS%T E&drn'%iel(% tJB) %82§brm(1
till the potasgunohy%rf»ﬁlde glisil)zed 1nf.q solmn To this pras @clf“:d ¢
Bromomethyfipyfilire BydFebinpidad 4398 © dlipspineinand refluxed overnight. A white

precipitate V@Jﬂb:{aﬁ}éd abher pﬁdﬁp@éﬁbﬁtwogédgo 4om temperature and then filtered.

The white soﬁ ;¥ dlEQ, g@é t%nfﬁteéate%és v ncentrTTglthg oi y:!'e’s1due was
partitioned bgwgaw;(tg 5 T egaetébX mth Ihe fjmblned ether layer was
dried with so@iw@ @ﬂféts filtefeq @)1 the Hltekpf2 vs@qj:pr@qntr@efdﬁo) gjve the product as a
yellow oil (65 gﬂ- 2ﬂ-he(oi‘ﬂ-\'l.zas lliki))lved?n c{ﬁﬁlm()ﬂetldne (l:b]nL) and purified by flash
column chrox@at(%%ﬁl{ ﬂllcé‘ %% ’ISéb QSF}nLQmm %1‘(;0)% etl%l a§etate in hexane in
40 minutes) glve w ﬁmpoun/dgs a whlt soh 2 ZSg, 21. 2%) IISQMS (method C):
Ry = 1.13 min, M+H" =225.2. ITHNMR (CDCI3, 4OOMHz) 861 (d,m, 1H), 7.73 (t,d, 1 H),
7.52 (s, 1H), 7.46 (d,t, 1H), 5.01 (s, 2H), 1.50 (s, 9H).

[00494] Step 2: O-Pyridin-2-ylmethyl-hydroxylamine hydrochloride

ol an%silijd at rOom temperature

[00495] To a solution of N-Boc-aminooxymethyl(pyridine-2-yl) (860 mg, 3.8 mmol)
in anhydrous dichloromethane (2 mL) was added 4 M HCl in dioxane (5.06 mL, 20 mmol) at
room temperature and stirred for 2 hours. To the reaction was added ether (25 mL) and stirred
for 5 minutes. The solvents were decanted off and the residue was treated with ether (25 mL),
followed by stirring and then decanting again. This was repeated one more time and the
residue (white solid) was dried under vacuum to give the title compound as a white solid (
688 mg, 91%). LCMS (method C): Rr = 0.36 min, M+H" =125.0. 1H NMR (DMSO-dg,
400MHz) 8.70 (m, 1H), 8.05 (m, 1H), 7.60 (m, 2H), 5.20 (s, 2H).

[00496] O-(1-Phenyl-ethyl)-hydroxylamine hydrochloride
HCl
e
o}
[00497] Synthesized from 1-(bromoethyl)benzene following procedures analogous to

those used to synthesize O-Pyridin-2-ylmethyl-hydroxylamine hydrochloride.

[00498] LCMS (method C): Ry = 0.92 min, M+H" = 138.2. 1H NMR (DMSO-ds,
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N (2-Fl uoro-4-iodotl aenyi

am no) - N- et boxyf ar o[ 3. 2-

Mpyri di ne- 2- car boxam de K 1. 87,
400MHz) 1044 R, 2HL7 4 CRCER )5-28(0.A1). (80, (d.3H) , 8. 64
00499]  ( D2-dekButyBaiSOny(-Hanviddeh-propB1-BBrotyBinine

111), 7.52 (d, ’ 111), 7.44 (d,d,

1H). 7.38 (d, ,/SIJJL:L%H 6.99 0, 1110

4, 19 : llsﬂane

N ( 2- (Benzquiyxig y1
pr opoxy) - 3- ( 2- FPUBro-4-i odophenyl
[00501] aﬁpqﬁmw"d]nqe@fl@ylzhlonde (517 mg, 3.43 mmol) was added to a solution

of 1-benzylo@sf-{adptin-2dkil {'5@8-12g- CBMDHON,amiitlek@: (318 mg, 4.66 mmol), and 4-
DMAP (95 (7 ’% mm%l?ﬁl C 2((%1%)6 regcn&l n(l)§ure was stirred at room

temperature %é} thei?, 2g909zb ca gei '_Qiddefl agidhz é}atl(’l]es were removed in

vacuo. The IIﬂdiEa was purifiegl ( Fﬂﬁza chg)ﬁ)ltog‘raphygg .‘(’/rﬁ,tOAc :Hex) to afford the
title compou@{AIp mg, B2V Pelf)ds a cklpil. 6. 95 (t, 1H),

[b0s02] 45‘@‘02:ﬁ'§e”-%mlmeﬂﬂﬂ-_an&l§xv)—§ép&)1,-011- 40
(s, 611) 52 I ONYL - oe

2- hydoxy- 2- rretﬁgsl yl- 3-(2-
[005031 I:lRl)'I 29 sr(;rl‘{lél(-);l Iofo(ggéngllloxy- nl)r(ethyl-ethoxy)-tert—butyl-dimethyl-silane
(640 mg, 2.3 mmol) in ethyl acetate (10 mL) was added 20% Pd on carbon (64 mg). The

[00500]

reaction mixture was evacuated and flushed with Hy, then stirred under an atmosphere of Hy
for 3h. The reaction mixture was then filtered through celite and concentrated to afford the
title compound (430 mg, 99% yield) as a clear oil, which was used without further

purification in the next step.

[00504] Step 3: 2-[2-( tert—Butvl-diméthvl-silanvloxv)-propoxv] -isoindole-1,3-dione
| [¢]
%SL OJ\/O\N f
/
o
[00505] DEAD (0.46 mL, 2.94 mmol) was added dropwise to a solution of 2-(terz-

Butyl-dimethyl-silanyloxy)-propan-1-ol (430 mg, 2.26 mmol), triphenylphosphine (593 mg,
2.26 mmol), and N-hydroxyphthalimide (369 mg, 2.26 mmol) in THF (10 mL) at 0 °C. After
stirring for 10 minutes at 0 °C, the reaction mixture was brought to room temperature and
stirring was continued for a further 48 h. The reaction mixture was filtered through a coarse
glass funnel and concentrated in vacuo. The residue was purified by silica chromatography
(0 — 40% EtOAc:Hex) to afford the title compound (139 mg, 18% yield) as a white solid.

[00506] Step 4: O-[2-(tert-Butyl-dimethyl-silanyloxy)-propyl]-hydroxylamine

[60507] N-methylhydrazine (23 pL, 0.43 mmol) was added to a solution of 2-[2-(tert-
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“am no)fum[3.2-c]pyridinc-2-
carboxyiatc - J 2.06, 471, C
(CDC13) 8.62 (s, 110, 8.60 (d,
Butyl-dimetily-filanylgxyBprérexy]-kdiidple-T.3-Béne (185, rab, 0.40hmol) in CHCL, (3
mL). After s?irriﬂ@fo&lﬂ‘ht n%lﬁ')tamp&aﬁ@élthé Wi gi&lpﬂa% -was filtered off and the

reaction mixé%l)\aﬁbconchg?_ﬁ%"gl vacud ‘)o ’aff d tﬁl Qltlel(\iompour!_')(% mg, 92% yield)

as a yellow qif. WWPSI*)Z}W?& (bg 2404 (5 YR58 (44, 11), 3.52
(dd, 1H), 1.12 (& JHRQBD(SIPER YD (s, 6H).
[00508] aArd-NoYA-BUALiBetRy-6 ky)-QimB@A-dhyl]-hydroxylamine

car boxam de 1.67, 412, C

(HVBO) 11.90 (sgo&}dtg,ﬂ 8.62 (m

2H) 840(3 780(m 1H),
[00509] &)L \

(t, 1110 3. 90>L( 211), 3.60 (t,

2H) 540 ..... R Gl PR

[00510] a (nhba ld*nﬁth{lss}yl -ﬁlllkglld 4.5) :;g?%rléo_l)zv_as added to a solution of
propane-1,2+ éldl‘(%}xly Pj @noa@pd@qeglzlarﬁyedf%w, 3% 4 mmol) in CH,Cl,.
After stirring GRdrtaont at ﬁ&h@ﬁ(gébamﬁffﬁedﬁction mixture was washed one time
eachwith IN aqueous HCI solution, water, and a 1:1 saturated solution of NaHCQ; and brine.
The organic layer was dried over Na;SQOy, then filtered and concentrated. The crude title

compound was used without further purification in the next step.

[00511] Step 2: 2-[2-(fert-Butyl-dimethyl-silanyloxy)-1-methyl-ethoxy]-isoindole-1.3-
dione
%gi\oafolfb
/
o
[00512] DEAD (1.86 mL, 11.8 mmol) was added dropwise to a solution of 1-(tert-

Butyl-dimethyl-silanyloxy)-propan-2-ol (1.73 g, 9.09 mmol), triphenylphosphine (2.38 g,
9.09 mmol), and N-hydroxyphthalimide (1.48 g, 9.09 mmol) in THF (45 mL) at 0 °C. After
stirring for 10 minutes at 0 °C, the reaction mixture was brought to room temperature and
stirring was continued for a further 48 h. The reaction mixture was filtered through a coarse
glass funnel and concentrated in vacuo. The residue was purified by silica chromatography
(0 — 40% EtOAc:Hex) to afford the title compound (1.80 g, 59% yield) as a clear oil.

[00513] Step 3: O-[2-(tert-Butyl-dimethyl-silanyloxy)-1-methyl-ethyl}-hydroxylamine
[00514] N-methylhydrazine (310 pL, 5.74 mmol) was added to a solution of 2-[2-(tert-

Butyl-dimethyl-silanyloxy)- 1-methyl-ethoxy]-isoindole-1,3-dione (1.80 g, 5.36 mmol) in
CH,ClL, (20 mL). After stirring for 1h at room temperature, the white precipitate was filtered

off and the reaction mixture was concentrated in vacuo to afford the title compound (682 mg,
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J CI C3.58, 472, (DVBO- d6)

11.78 (br s, 111), 8.59 (d, .1=

6.0 117_ 1 (5), 8.55 (5. 1H),
62% yield) 88 a Bfow( 8, IHHIIH\ZIR (CBCI, 200MPiz)B 39 (G13H), 3.77 - 3.68 (m, 1H),
3.67 (dd, 1H§13}) (die Y}I)41Q3(dg3Hﬂ 238 At os (sléqﬁﬂ)) ,

[00515]

3.49.3. 47 (n1§§t% b, ;8 (d 5=6. 4
Hz, 3H) 55 o WH
[00516] =N e Rl: 2P 1

am nc) - furo[ yrei di ne- 2-
car boxylic a %%;?
(2- bydroxypropoxy) ‘ani=de J C C
[00517] 3 Dyl Adofidarbobsyl{td VB@IAE)1 nibibl) 8ded (dpwise to a solution

of 2-Phenyl-$ 3- dlgx'ﬁum 5- & (7@@mé, @I 16 anO'lj Iﬁplgnylﬂgosphme (1.09 g, 4.16 mmol;

), and N- Hydl (i;y %‘A‘ldlu}l%% 9?%79((:? d4 16§E!)fb) 1ZTI%6(2 é)%Li)_l.%t 0 °C. Stirred

overnight at Q_TQD— room t@germtinen cilgengated n Vzcunglluted with CH,Cl,, then
filtered througlj_zOWhaﬁhazq.gm(gq.ﬁlteS &£ siliba gdpadded ap)i conZEntfd@d in vacuo. The

residue was &uﬁﬁ" el Fygsﬂﬁa Mo&atogﬂaﬂl@ (304 7@3&()}&{ Hexlﬂush with 100%
EtOAc) to af'f_(ud‘ the%tlesc%m](omd éég_u‘lg, 3’73/6 %él'dﬁ gsq ’Whl'é S(@iﬂ

[00518] 5 Z-P drox lamme H

[00519] g N:me’ghylhy_dr_azme (87 uL, 5.74 mmol) was added to a solution of 2-(2-
Phenyl-1,3-dioxinan-5-yloxy)-isoindole-1,3-dione (495 mg, 1.52 mmol) in CH,Cl, (10 mL).

A‘ joX cia s 4” ple-1,3-dione

After stirring for 3h at room temperature, the white precipitate was filtered off and the
reaction mixture was concentrated in vacuo to afford the title compound (272 mg, 92% yield)
as a yellow oil. 'H NMR (CDCls, 400MHz) 7.50 — 7.46 (m, 2H), 7.40 — 7.35 (m, 3H), 5.44
(br, 2H), 5.41 (s, 1H) 4.48 — 4.42 (m, 2H), 4.01 — 3.93 (m, 1H), 3.66 — 3.60 (m, 2H).

[00520] N-(2-Aminooxy-cthvl)-methanesulfonamide
H
HZN—o/\/N‘ﬁ./
o
[00521] Step 1: [2-(1.3-Dioxo-1.3-dihydro-isoindol-2-yloxy)-ethyl]-carbamic acid tert-
butyl ester
0
N-07 Y
I
o}
[00522] To a suspension of N-(tert-butoxycarbonyl)ethanolamine (5.0 g, 31.0 mmol),

N-hydroxyphthalimide (5.1g; 31.0 mmol) and triphenylphosphine (8.5 g, 32.6 mmol) in
tetrahydrofuran (30 ml) at 0 °C was added dropwise diisopropyl azodicarboxylate (6.3 ml,
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| 1 3.35,(DVBO d6) 11.94 (br s,
111), 488,8.64-8.61 (m 211),
8.44 (s, F111), 7.81 (d, 1=5.6
32.6 mmol). [TheZeactidrl dla) stirrdd addbllvatalio warmldroad tendber@ture over 16

hours. The re!_%on v;lag-ga)loentxztec{"l Va(ng aand%‘r_e %oéhctlﬂanﬁe(ﬂﬂ?%
chromatogra7 ly ?%Oz%adleﬁlt et%'l a%e‘%e c’yclo:li'_xbade 2% '8(? 10 30:70) to yield the title

compound asrjah élh(% 29¥ %WR{%{@O MHz) 7.87-7.85 (2H, m), 7.79-7.77 (2H,
m), 4.26 (2HChaY 5 Hei 318323 @amoxyie). aci d ( 2-
[00523] Y@ OXW-AbmddGb2 D¥MEdREL TN et hoXy) -

am de (qum Jz4.8 Hz, 1H),

3.57 (d, 1- 7 Ak) 57 H o0"0

oNs /illtr. "\ =h1

' 43- (2- Fluor o- 4-? odo- pheny1
00524] Qi (hDPioforiofiBir@isEipAnion)-prsdZarbanic acid tert-butyl
ester (4.4 g, BFRRON YR RanCsutbdhiomand id@oxane (4N, 20 ml) and
stirred at roog‘l 'tezgera‘ré'e?fgxﬂ hﬁlrs. The reaction was concentrated in vacuo. The

resultant residue was dissolved in ethyl acetate (20 ml) and the solution washed with sodium

hydroxide solution (20 ml, IN). The aqueous layer was isolated then extracted with ethyl
acetate (2 x 10 ml). The combined organic layers were washed with brine and then dried
over magnesium sulfate and concentrated in vacuo to yield the title compound as a colourless
oil (1.96 g). "H NMR (CDCls, 400 MHz) 7.85 (2H, dd, J= 5.4, 2.9 Hz), 7.72 (2H, dd, J= 5.4,
3.0 Hz), 3.99-3.97 (2H, m); 3.86-3.83 (2H, m).

[00525] Step 3: N-[2-(1.3-Dioxo-1.3-dihydro-isoindol-2-yloxy)-ethyl]-
methanesulfonamide
o]
H
Ej;:N _ O/\/N\
N p il O
o]
[00526] To a solution of 2-(2-amino-ethoxy)-isoindole-1,3-dione (1.96 g, 8.1 mmol) in

acetonitrile (20 ml) at 0 °C was added simultaneously methane sulfonylchloride (0.63 ml, 8.1
mmol) and triethylamine (2.3 ml, 16.2 mmol). The reaction was stirred at 0 °C for 1 hour
then at room temperature for 1 hour. The reaction was filtered and the filtrate concentrated in
vacuo. The resultant residue was dissolved in ethyl acetate (20 ml) and washed with water
(20 ml). The aqueous layer was isolated then extracted with ethyl acetate (2 x 10 ml). The
combined organic layers were washed with brine, dried over magnesium sulfate and
concentrated in vacuo to yield the title compound as a white solid (1.2 g, 44%). "HNMR
(CDCls, 400 MHz) 7.87 (2H, dd, J= 5.5, 3.1 Hz), 7.79 (2H, dd, J=5.5, 3.2 Hz), 4.36 (2H, dd,
J=4.82,4.62 Hz), 3.43-3.47 (2H, m), 3.05 3H, s).

[00527) Step 4: N-(2- Aminooxy-ethyl)-methanesulfonamide
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(CDC13) 8.77 (d. J=6.4 Hz, 1H),

8.63 (s, 1H), 8.10 (s, 1H),

7.63-7.52 (m 3H), 7.06 (t, J=8.4
[00528] HAo a slll;ﬂ)qsimgai g-[(-@ 3 -d@g_oj_l)'j-(818dr(Hsoindol—2-yloxy)-ethyl]-
ethanesulfor@mide (6.550; N2 1mibl) H dichlordmethdne (15 ml) was added
methy]hydra%na((gl El rrr&oﬁ The T gtloﬁ) l;};g ntgrled at room temperature for 30

minutes, oveérgn]?.uirglg%; %/‘F}{H%Igg&) taae ftr?e Thﬁgitcgq%;)?'as}iltered and the filtrate
concentrate%p]z wagp h)(gx/yé resifiyg. dis residy€ was p@ifiedy Qash fhromatography
(Si0s, gradlc(nﬁl;m.r&)halﬁl il Qch(od)metﬂaﬁﬁ 14iekdlne titlk H)mpound as a white

solid (204 m! d639) IQI%PMR](EBCh Zoo %Iz)(’,%o gﬂf )= 483h 7530 om, 1, 1= 4.8

H2),300 GRgh1, 1= 9 6 2, o Hz IH)
[60529] 7. q(_;zglgﬁgrgﬁg %Eﬁ{ g%nylog gﬁg lgg_goxyggme

8.4 H. 1H) 448(b t, J=5.2
Hz, 2H), 3.79 £f-d,0 J12.0 HZ
2H) 3.39 (brlt J=5.20 Hz, 214)

[00530]  2.A88lutldf of10,(2-vidyFoxsLdhyb- h}ﬂz)xylaahﬂ): (210 mg, 2.0 mmol) and

cyclopropangcm]og(algéh dﬂ' (lcld 1%%82 gr}ln;lr%)' in cgha.lg)p(Z ggv%s cooled to 0°C
under a nitro amplgreﬁlelr py}lQH}J ;Noluegnesulfomc ac}.;1 (0.5 g, 2.0 mmol) and

sodium cyanebgno(l}@:lqe (0.ié B-3 2 Anmol) d@f)‘h%mtl M vni@%tlrred at ambient
temperature fotﬂ'4(ﬂau& Zhe(ﬁefa&nyl{ thigkirB wa diluted with ethyl acetate, washed with

water then bﬁfnl)dﬁlt(d%)faz 4)hﬁ4£1|e<{ X %%I{tlglgi lh \gkug Tojglve the a colourless
oil which wa¥ %m@e mt 91e su’hsequélt step.’ 468

[00531] O-[1-(Toluene-4-sulfonyl)-1H-imidazol-2-ylmethyl]-hydroxylamine
o/©/
o3
N
&KYAO’NHz
[00532] Step 1: 2-[1-(Toluene-4-sulfonyl)-1H-imidazol-2-ylmethoxyl-isoindole-1.3-
dione
o}
es
N

Cohd
(o]

[00533] Diisopropyl azodicarboxylate was added dropwise to a cooled (0°C) solution
of 2-(hydroxymethyl)-1-(p-tolylsulfonyl)imidazole (0.60 g, 2.4 mmol), triphénylphosphine
(0.65 g, 2.5 mmol) and N-hydroxyphthalimide (0.39 g, 2.4 mmol) in THF (20 ml). The
reaction was stirred and allowed to warm to room temperature over 40 hours. The reaction

was concentrated in vacuo and the residue dissolved in dichloromethane (20 ml) causing the
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D (CDC13) 8.69 (app s, 111), 8.65
(app s, 1H), 8.57 (app d, 1=5.9
1z, 114), 7.48 (app dd, 3=10:0
product to predipitatélas Dwititg solid. Thd)prodult vaQeollecddlby (ilkptioRand washed

with dlchlorclﬁbe‘nhang (5 t(( ﬁa@ﬁhetuﬂe clm&mﬁ ashl&whlte‘lsolld@% mg, 61%).
4.09-4.26(m

LCMS (meﬂﬁd %) 32&3‘\?@5 & n 2 H)
[00534] : 6-[bol f imigazoly
[00535] 1 Mel)lynﬁ@razlnl@mm us A3 m,nFyl) ﬂza’h -add&llie é]_sol]ltlo\l of 2-[1-(toluene-

4-sulfonyl)- l‘HNnﬁéolQ%Ihlem Rso%ﬁélM@@M)lmg 0.75 mmol) in

dlchlorometh ( I%I%q‘gd ‘%%r)eac%onémacl {X)(gn tem; era e for f(l nanutes After
approx1mateg§g Izll_mmlfnﬁ arﬁ.aﬁ@e fp.ﬁlew Sea_ctlon Was filtered and the
filtrate conceBtra82 jn v&dud tDWBO-kE)y b8 f 188 0lfige. Diethf)l ether (5 ml) was
added causmg 51zte &eo’i}%att( thomZ 11;’6)’eact13n KD filred Bid the filtrated

concentratedgn v6c1¢b 9 gﬁfg&é title co-g'Llpo d a?a coélgl’ess %15(%_9 Q , 114%). The

product was Qseq_‘)uthougfu@er p&nib‘aflor( q,']MS (glet}lCId)B) Ry =2.46 min, M+H" =
268. 3.83-3.86 (nha 1 H), 3.61-3.65 (m
[00536] 1 (3slis)-pRroftfine3.44iB1 HydRchidridkl) TABLE 3
Exanpl e Struct uke/ Nanme
I nternedi ate purﬁjcati on
met hod(s) Deprotesi on Met hod

oos3n T 5B GRYEN Tk a5 14 AR MBI ileS)s dione

HO OH

N

O

[00538] L-(+)-tartaric acid (1.51 g, 10.06 mmol) and benzyl amine (1.08 g, 10.06

-h droxylamine

mmol) in m-xylene (50 ml) were heated at reflux while water was collected in a Dean-Stark
trap. After stirring overnight, the reaction was concentrated. The residue was taken up in
minimal THF/EtOH and purified by silica gel flash chromatography (gradient elution, using
3:1 hexane-ethyl acetate, ethyl acetate, and 9:1 ethyl acetate-ethanol) to provide the title
compound as a brown solid (0.99 g, 44%).

[00539] Step 2: (38.4S)-1-benzylpyrrolidine-3.4-diol
HO, OH

[»

N

©

[00540] The (3R,4R)-1-benzyl-3,4-dihydroxypyrrolidine-2,5-dione (0.98 g, 4.4 mmol)
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CVIS Mrl 1+, Method 61 Ha..."--,0
2.47, o0-.- 456, D 1--, /
3-(2-fluoru-4-iodophenytam no) - N

in THF 20 1(11$vvas added slowly to a stirring solution of LiAlH4 (4.75 ml, 11.87 mmol of

25M solutlaMlde-F)(M @Hp&ylgf t&”S@ %ﬁg cc@rljpty £d'd£i$nnt§e reaction was
warmed to r(%m te%%era ure, %en hea?ed at reflux overnight. The reaction was cooled to
room temperature, then quenched with saturated aqueous NH4Cl until further addition
produced no more bubbling. The reaction was diluted with ethyl acetate (20 ml), filtered, and
the solid washed with ethyl acetate. The combined filtrates were concentrated, and the
residue purified by silica flash chromatography (gradient elution, using EtOAc, and 9:1
EtOAc-EtOH) to provide the title compound as a tan solid (0.52 g, 61%).

[00541] Step 3:(38.48)-pyrrolidine-3.4-diol hydrochloride

[00542] The (35,4S)-1-benzylpyrrolidine-3,4-diol (0.52 g, 2.7 mmol) was dissolved in
ethanol (15 ml) and acetic acid (10 ml) and hydrogenated (50 psi Hy) over 10% Pd-C (100

mg) on a Parr apparatus for 6 hours. After filtering through Celite, and washing the filter
cake with ethyl acetate, the combined filtrate and washings were concentrated. The residue
was diluted with 4N HCl/dioxane (2 ml), methanol (5 ml), then toluene (40 ml) and
concentrated. The residue was triturated with ethyl ether to provide the hydrochloride salt of
the title compound as a tan solid (0.37 g, 97%). 'H NMR (D,0, 400MHz) 4.35 (d, J=3.4 Hz,
2H), 3.54 (dd, 1=12.8 Hz, 3.4 Hz, 2H), 3.30 (d, J = 12.8 Hz, 2H).

[00543] 3-methylpyrrolidin-3-ol hydrochloride
HO
G,
HCI1
[00544] Step 1: tert-butyl 3-hydroxy-3-methylpyrrolidine-1-carboxylate
Hoé\
N\Boc .
[00545] The solution of (0.070 g, 0.38 mmol) tert-butyl 3-oxopyrrolidine-1-

carboxylate in anhydrous THF (2 mL.) was cooled to -78°C. Then the solution of 1 M
methylmagnesium bromide in butyl ether was added dropwise. The reaction was stirred at -
78°C for 4 h and quenched by water (2 mL). After concentrating the reaction in vacuo, the
residue was partitioned between ethyl acetate and water. The aqueous layer was extracted
once more with ethyl acetate, and the combined organic layers were washed with brine, dried
(MgS0Qy) and concentrated. The residue was purified by silica flash chromatography
(gradient elution, using 1:1 hexane-ethyl acetate and ethyl acetate) to provide the title

compound (0.054 g, 70%).
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62 H 4.12, ---t, -N 456,
3-(2-fluoro-4-iexiophenylam no)-N

[00546] : alpride | di ne- 2-

[00547] €ab Q@Xﬁmﬂﬁmxy- -meﬁfﬁpyrrohdme 1-cdtboxylate (0.027 g, 0.13
mmol) was added & 4N HCUIBQxane S&é‘fﬂ)ﬂ (1 n&')'g!)dl the mixture was stirred for 2 hours.
The solution was concentrated in vacuo. The residue was diluted with toluene (1 ml) and
reconcentrated to provide the title compound as a colorless oil (0.018 g, 100%).

[00548] (9H-fluoren-9-yl)methyl (3R.4R)-4-hydroxypyrrolidin-3-ylcarbamate

hydrochloride

HQ
H/N-—G\IH

Fmoc HCl
[00549] Step 1: (9H-fluoren-9-yl)methyl (3R.4R)-1-(tert-butoxycarbonyl)-4-
hydroxypyrrolidin-3-ylcarbamate
HO
Fmo|-<l:/N N>Boc
[00550] (3R,4R)-tert-butyl 3-amino-4-hydroxypyrrolidine-1-carboxylate (0.05 g, 0.25

mmol) was dissolved in 1,4-dioxane (1 mL), water (1 mL), and toluene (0.3 mL). Then 9-
fluorenylmethyl chloroformate (0.077 g, 0.30 mmol) was added slowly followed by sodium
bicarbonate (0.083 g, 0.99 mmol). The reaction mixture was stirred at room temperature
overnight. After concentrating the reaction in vacuo, the residue was partitioned between
ethyl acetate and water. The aqueous layer was extracted once more with ethyl acetate, and
the combined organic layers were washed with brine, dried (MgSO,) and concentrated. The
residue was purified by silica flash chromatography (gradient elution, using 1:1 hexane-ethyl
acetate and ethyl acetate) to provide the title compound (0.090 g, 90%).

[00551] Step 2: (9H-fluoren-9-yl)methyl (3R.4R)-4-hydroxypyrrolidin-3-ylcarbamate

hydrochloride
[60552] A 4N HCl/dioxane solution (1 ml) was added to (9H-fluoren-9-yl)methyl

(3R,4R)-1-(tert-butoxycarbonyl)-4-hydroxypyrrolidin-3-ylcarbamate and the mixture was

stirred for 2 hours. The solution was concentrated in vacuo. The residue was diluted with
toluene (1 ml) and reconcentrated to provide the title compound as a colorless oil (0.076 g,
100%).

[00553] (2R.3R)-2-(hydroxymethyl)pyrrolidin-3-ol hydrochloride
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440,D " i.4%----- jli \--U
3-(2-ftuoro-4-iodophenyl am ao)-Ni
sopropyl furo[ 3, 2-c] pyri di ne- 2-
ear buxam de ogr HF -
ES—./OH
N ma

[00554] Step 1: (28.3R)-1-(tert-butoxycarbonyl)-3-hydroxypyrrolidine-2-carboxylic

acid
OH
=
N ©
Boc
[00555] The (2S,3R)-1-(tert-butoxycarbonyl)-3-hydroxypyrrolidine-2-carboxylic acid
(1.76 g, 7.63 mmol) and NaHCOj3 (1.28 g, 15.3 mmol) were suspended in DMF (10 ml).
Methyl iodide (2.37 ml, 5.41 g, 38.13 mmol) was added to the mixture, which was then
heated at 50°C overnight. After concentrating the reaction in vacuo, the residue was
partitioned between ethyl acetate and water. The aqueous layer was extracted once more
with ethyl acetate, and the combined organic layers were washed with brine, dried (MgSO.)
and concentrated. The residue was purified by silica flash chromatography (gradient elution,

using 1:1 hexane-ethyl acetate and ethyl acetate) to provide the title compound as a colorless

oil (1.66 g, 89%).

[00556] Step 2: 2R.3R)-tert-butyl 3-hydroxy-2-(hydroxymethyl)pyrrolidine-1-
carboxylate
OH
OH
N
Boc
[00557) To a stirring solution of the (2S,3R)-1-(tert-butoxycarbonyl)-3-

hydroxypyrrolidine-2-carboxylic acid (0.36 g, 1.47 mmol) in THF (5 ml) was added LiCl
(0.19 g, 4.4 mmol) followed by NaBHj4 (0.17 g, 4.4 mmol). After addition of ethanol (10 ml),
the resulting mixture was stirred at room temperature overnight. The reaction flask was
placed in an ice bath, and the cooled milky white solution was acidified to pH 2-3 with 37%
HCI. The solution was concentrated, and the residue was partitioned between ethyl acetate
and water. The aqueous layer was extracted with ethyl acetate, and the combined organic
layers were washed with brine, dried MgSQ,) and concentrated. Purification of the resulting
oil by flash chromatography (silica gel, using ethyl acetate) provided 0.30 g (95%) of the title
compound as a colorless oil.

[00558] Step 3: (2R.3R)-2-(hydroxymethyl)pyrrolidin-3-ol hydrochloride
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3.81, V. 466,D -2.1 P-

3- (2-cl uoro-4-iodophenyl am no) - N-
[00559] 02N HCl/dioxane solution (5 ml) was added to (2R,3R)-tert-butyl 3-hydroxy-2-
(hydroxymethyl)pyrrolidine-1-carboxylate and the mixture was stirred for 2 hours. The
solution was concentrated in vacuo. The residue was diluted with toluene (5 ml) and

reéconcentrated to provide the title compound as a colorless oil (0.21 g, 100%).

[00560] (3R.5R)-5-(Hydroxymethyl)pyrrolidin-3-ol hydrochloride
HO,
{ 3., OH
N
H-HCI
[00561] Step 1: (2R.4R)-1-((benzyloxy)carbonyl)-4-hydroxypyrrolidine-2-carboxylic
acid

HO,
Q"'COZH

CIJOZBn
[00562] cis-4-Hydroxy-D-proline (1.0 g, 7.63 mmol) and NaHCO; (1.6 g, 19.05 mmol)
| were dissolved in H>O (16 ml), then a solution of benzyl chloroformate (1.25 ml, 1.49 g, 8.76
mmol) in toluene (4 ml) was added dropwise over a period of 15 minutes. After stirring at
room temperature for 16 hours, the two phases were separated. Excess benzyl chloroformate
was removed from the aqueous phase by washing with ether (4x5 ml). Acidification of the
aqueous phase to pH 2 with concentrated HCI caused the oily product to precipitate and this
* was extracted into ethyl acetate by repeated washings (3x5 ml) of the aqueous layer. The
combined organic layers were dried (MgSOy) and concentrated to give the title compound as

a viscous oil (2.02 g, 100%).

[00563] Step 2: (2R, 4R)-1-Benzyl 2-methyl 4-hydroxypyrrolidine-1.2-dicarboxylate
HO,
[N>“'COZMe
éOan
[00564] The (2R,4R)-1-((benzyloxy)carbonyl)-4-hydroxypyrrolidine-2-carboxylic acid

(2.02 g, 7.63 mmol) and NaHCO; (1.28 g, 15.3 mmol) were suspended in DMF (10 ml).
Methyl iodide (2.37 ml, 5.41 g, 38.13 mmol) was added to the mixture, which was then
stirred and heated at 50°C overnight. After concentrating the reaction under reduced
pressure, the residue was partitioned between ethyl acetate and water. The aqueous layer was
extracted once more with ethyl acetate, and the combined organic layers were washed with
brine, dried (MgSQ4) and concentrated. The residue was purified by silica flash
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chromatography (gradient elution, using 1:1 hexane-ethyl acetate and ethyl acetate) to
provide the title compound as a colorless oil (1.9 g, 89%).
[00565] Step 3: (2R.4R)-Benzyl 4-hydroxy-2-(hydroxymethyDpyrrolidine-1-

carboxylate

HO,
: O,,“/OH
N

(IBOZBn
[00566] To a stirring solution of the (2R, 4R)-1-benzyl 2-methyl 4-hydroxypyrrolidine-
1,2-dicarboxylate (0.41 g, 1.47 mmol)in THF (5 ml) was added LiCl (0.19 g, 4.4 mmol)
followed by NaBH, (0.17 g, 4.4 mmol). After addition of ethanol (10 ml), the resulting
mixture was stirred at room temperature overnight. The reaction flask was placed in an ice
bath, and the cooled milky white solution was acidified to pH 2-3 with 37% HCIl. The
solution was concentrated, and the residue was partitioned between ethyl acetate and water.
The aqueous layer was extracted with ethyl acetate, and the combined organic layers were
washed with brine, dried (MgSOy4) and concentrated. Purification of the resulting oil by flash
chromatography (silica gel, using ethyl acetate) provided the title compound (0.35 g, 95%) as
a colorless oil.
. [00567} Step 4: (3R.5R)-5-(hydroxymethyl)pyrrolidin-3-ol hydrochloride
[00568] (2R 4R)-benzyl 4-hydroxy-2-(hydroxymethyl)pyrrolidine-1-carboxylate (0.35
. g, 1.4 mmol) was dissolved in ethanol (30 ml) and transferred into a Parr shaker bottle. After
adding 10% Pd-C (0.07 g), the mixture was shaken under an atmosphere of hydrogen at 50 '

psi for 0.5 h on the Parr apparatus. The catalyst was removed by filtration through Celite.
The filter cake was washed with ethanol and the combined filtrate and washings were
concentrated in vacuo to yield a colorless oil. For ease of handling, the amine was converted
to the hydrochloride salt. A 4N HCl/dioxane solution (1 ml) was added to the residue, along
with enough methanol (~1 ml) to completely dissolve the residue. After complete mixture,
the solvent was evaporated under reduced pressure. The solid was diluted with toluene (20
ml) and reconcentrated. Finally, the solid was triturated with ether, the ether was discarded,
and the solid was dried in vacuo to yield 0.186 g (87%) of the title compound as a pink solid.
[00569]  (3R.5S8)-5-(Hydroxymethyl)pyrrolidin-3-ol hydrochloride

HO,

N
HHCI
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[00570]  CITpy-Bbdtame-hde Doial @#de. 1.94 mmol) was added a 4N
HCI/dioxane@ﬁutiHﬁ (@ Qﬂ) _andl‘lnh'e Tnixturegags swirlodord I_I'ﬁlour. The solution was
concentratedri<112\fa<§1§: ! Thél' r§s§due vpas diilﬁtea with t51uer|Te (10>ml) and reconcentrated.
The resulting white solid was triturated with ethyl ether, the ether was discarded, and the
solid dried under vacuum to provide 0.29 g (97%) of the title compound as a colorless white
solid. 'H NMR (D,0 400 MHz) 4.65-4.67 (m, 1H), 3.99-4.06 (m, 1H), 3.93 (dd, J=12.5Hz,
3.6 Hz, 1H), 3.71 (dd, J=12.5 Hz, 6.9 Hz, 1H), 3.44 (dd, J=12.7 Hz, 3.8 Hz, 1H), 3.32(d,
J=12.7 Hz, 1H), 2.11-2.17 (m, 1H), 1.92-1.98 (m, 1H).
[00571] tert-Butyl (3R.SR)-5-( hvdroxvmethvl)bvrrolidinS-Vlcarbamate

BocHN

L 3., OH
N
H

[00572] Step 1: (2R, 48)-1-benzy] 2-methy} 4-hydroxypyrrolidine-1.2-dicarboxylate
HO,

Z >"'COQMe

N
CO2Bn

[60573] To a stirred solution of the (2R, 4R)-1-benzyl 2-methyl 4-hydroxypyrrolidine-
1,2-dicarboxylate (1.45 g, 5.2 mmol), triphenylphosphine (4.59 g, 17.5 mmol), and p-
nitrobenzoic acid (2.6 g, 15.6 mmol) in dry benzene (10 ml) at room temperature was added
diethylazodicarboxylate dropwise (2.57 ml, 17.5 mmol). The solution was then stirred at
room temperature for 6 h, whereupon the volatile components were removed in vacuo and the
residue purified by flash chromatography (silica gel, hexane-ethyl ether 1:1, and again with
hexane-ethyl ether-methylene chloride 2:1:1). This residue was dissolved in methanol (10
ml), K,CO; was added (0.02 g, 0.14 mmol) and the mixture was stirred for 1 h at room
temperature. After removing the volatile components in vacuo, the residue was purified by
flash chromatography (silica gel, gradient elution, using ethyl ether to ethyl acetate) to

provide the title compound as a colorless oil (0.33 g, 23%).

[00574] Step 2: (38.5R)-1-((Benzyloxy)carbonyl}-5-(. methoXVcarbonvl)pvrrolidin-3-VI
4-methylbenzenesulfonate
TsO,
z'?“'cozl\ne
-~ CO.Bn
[00575] (2R.4S)-1-benzyl 2-methyl 4-hydroxypyrrolidine-1,2-dicarboxylate (0.33 g,
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1.18 mmol) @i PMAP @i¥hg 3.25 wanhlvex diFslekan chlorofo@i/and the mixture
cooled to -5 @M ah tde-ethandfbath. f}—’t eluenesulfonyl chloride (0.45 g, 2.24 mmol) was
added and thlé tedction lévl'as' stirréd while w-au;mEl; to '}Jjom 'temgerature for 2 hours. After
quenching with water (0.6 ml) and vigorous stirring for 10 minutes, the layers were separated
and the aqueous layer extracted with methylene chloride (2x). The organic layers were dried
(MgSOy) filtered through a plug of silica gel (7 ml packed in ethyl ether), eluted with ethyl
ether and concentrated. The residue was purified by flash chromatography (gradient elution,
using hexane-ethyl ether 1:1 to ethyl ether) to provide the title compound as a colorless oil
(0.49 g, 95%).
[00576] Step 3: (2R 4R)-1-benzyl 2-methyl 4-azidopyrrolidine-1.2-dicarboxylate

Ny
[N>"'002Me

CO,Bn
[00577] Sodium azide (0.33 g, 5.07 mmol) was added to the (3S,5R)-1-
((benzyloxy)carbonyl)-5-(methoxycarbonyl)pyrrolidin-3-yl 4-methylbenzenesulfonate (0.49
g, 1.13 mmol) in DMF (8 ml) and the mixture heated at 50°C overnight. After concentrating
in vacuo, the residue was partitioned between ethyl ether and water. The aqueous layer was
extracted with ethyl ether, and the combined organic layers were dried (MgSO,) and
concentrated. Purification of the resulting oil by flash chromatography (silica gel, using ethyl
ether) provided 0.33 g (97%) of the title compound as a colorless oil.

[00578] Step 4: (3R.5R)-1~((benzyloxy)carbonyl)-5-(methoxycarbonvpyrrolidin-3-
ylcarbamate
BocH N,r’
Q"'COQMe
|
CO,Bn
[60579] Triphenylphosphine (0.33 g, 1.15 mmol) was added to a solution of the

" (2R,4R)-1-benzyl 2-methyl 4-azidopyrrolidine-1,2-dicarboxylate (0.33 g, 1.08 mmol) in THF
(4 ml) and water (2 m!). After stirring at 50 °C overnight, sodium bicarbonate (0.23 g, 2.71
mmol) was added, foliowed by di-tert-butyl dicarbonate (0.47 g, 2.17 mmol) and stirring was
continued at 50°C for another 4 h. Volatiles were removed under reduced pressure, and the
residue was partitioned between ethyl ether and water. The aqueous layer was extracted with
ethyl ether, and the combined organic layers were dried (MgSO4) and concentrated.

Purification of the resulting oil by silica gel flash chromatography (gradient elution, using
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D/

COZBn
[00581] To a stirring solution of the tert-butyl (3R,5R)-1-((benzyloxy)carbonyl)-5-
(methoxycarbonyl)pyrrolidin-3-ylcarbamate (0.16 g, 0.42 mmol) in THF (1.5 ml) was added
LiCl (0.054 g, 1.27 mmol) and NaBH, (0.048 g, 1.27 mmol). After addition of ethanol (3
ml), the resulting mixture was stirred at room temperature overnight, and then quenched with
Water (1. ml). The solution was concentrated, and the residue was partitioned between ethyl
acetéte (20 ml) and water (3 ml). The aqueous layer was extracted with ethyl acetate (2x
2ml), and the combined organic layers were washed with brine, dried (MgSO,) and
concentrated: Purification of the resulting oil by flash chromatography (silica gel, hsing ethyl
ether) provided 0.11 g (74%) of the title compound as a colorless oil. '
[00582] Step 6: tert-butyl (3R.5R)-5-(hydroxymethylpytrolidin-3-vlcarbamate
) [00583] tert-Butyl (3R,5R)-1-((benzyloxy)carbonyl)-5-(hydroxymethyl)pyrrolidin-3-

ylcarbamate (0.11 g, 0.31 mmol) was dissolved in ethanol (20 ml) and transferred to a Parr
shaker bottle. After adding 10% Pd-C (0.030 g), the mixture was shaken under an
atmosphere of hydrogen at 50 psi for 0.5 b on the Parr apparatus. The catalyst was removed
by filtration through Celite. The filter cake was washéd with ethanol and the combined
filtrate and washings were concentrated in vacuo to yield the title compound as a colorless oil

(0.07 g, 100%).

[00584) (2R.38)-2-(Hydroxymethyl)pyrrolidin-3-ol hydrochloride
OH
A
[00585] Step 1: (28.38)-1-(tert-butoxycarbonyl)-3-hydroxypyrrolidine-2-carboxylic
acid

OH
éOC

[00586] Trans-3-hydroxy-L-proline (2.62 g, 20.0 mmol) and sodium bicarbonate (5.04
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g, 60 mmol) werel@pdren ylwaikmiolni))o Piotdee was added (20 ml) followed by di-
tert-butyl-dicarbonate (8.72 g, 40 mmol). Stirring was continued at room temperature
- overnight. The reaction was concentrated, and the residue was partitioned between ethyl
ether (10 ml) and water (30 ml). The aqueous layer was washed once more with ether, and
. the organic layers were discarded. Gradual acidification of the aqueous phase with
concentrated HCI caused the oily product to precipitate and this was extracted into ethyl
acetate by repeated washings (3x10 ml) of the aqueous layer. The combined organic layers

were washed with brine, dried (MgSO4) and concentrated to provide the title compound as a

viscous oil (4.17 g, 90%).

[00587] Step 2: (28.3S)-1-tert-Butyl-2-methyl 3-hydroxypyrrolidine-1.2-dicarboxylate
OH
Boc
[00588] The (285,3S)-1-(tert-butoxycarbonyl)-3-hydroxypyrrolidine-2-carboxylic acid

(4.2 g, 18.2 mmol) and NaHCO; (3.1 g,-36.3 mmol) were suspended in DMF (20 ml).
Methyl iodide (5.7 ml, 12.9 g, 91.0 mmol) was added to the mixture, which was then heated
at 50°C overnight. Afier concentrating the reaction in vacuo, the residue was partitioned
between ethyl acetate and water. The aqueous layer was extracted once more with ethyl
acetate, and the combined organic layers were washed with brine, dried (MgSOy) and
concentrated. The residue was purified by silica flash chromatography (gradient elution,
using 1:1 hexane-ethyl ether to ethyl ethef) to provide the title compound as a colorless oil

(3.7 g, 82%).

[00589] Step 3: (2R.3S)-tert-butyl 3-hydroxy-2-(hydroxymethyl)pyrrolidine-1-
carboxylate '
OH
D\/ OH
N
Boc
[00590] The (28,3S)-1-tert-butyl-2-methyl 3-hydroxypyrrolidine-1,2-dicarboxylate

(0.54g, 2.20 mmol) was dissolved in THF (8.0 ml). Lithium chloride (0.28 g, 6.60 mmol) and
sodium borohydride (0.25 g, 6.60 mmol) were added, then ethanol (16.0 ml). The reaction
was stirred overnight, then quenched with water (4 mL) and concentrated. The residue was
partitioned between ethyl acetate and water. The aqueous layer was extracted with ethyl

acetate. The organic layers were combined, washed with brine, and dried (MgSQOy). Flash
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ethanol) ywl@zd 0.5 grams (100%) of the title compound as a colorless solid.

[00591] Step 4: (2R.38)-2~(hydroxymethyl)pyrrolidin-3-ol hydrochloride

[00592} To (2R,38)-tert-butyl 3-hydroxy-2-(hydroxymethyl)pyrrolidine-1-carboxylate
(0.50 g, 2.30 mmol) Was added a 4N HCl/dioxane solution (6 ml) and the mixture was

switled for 2 hours. The solution was concentrated in vacuo. The residue was diluted with
toluene (20 ml) and reconcentrated to provide the title compound as a colorless oil (0.36 g,
100%). v
[06593] (2R.3R.48)-2-(Hydroxymethyl)pyrrolidine-3.4-diol hydrochloride

HO OH

Z_;\/OH
NHci

[00594] Step 1: (S)-1-(tert-butoxycarbonyl}-2.5-dihydro-1H-pyrrole-2-carboxylic acid

éOC

[00595] 3,4-Dehydro-L-Proline (1.0 g, 8.8 mmol) was dissolved in H>O (9.0 ml) and
- sodium bicarbonate (2.23 g, 26.5 mmol). Dioxane (9.0 ml) was added followed by di-tert-

butyldicarbonate (3.86 g, 17.7 mmol). The reaction was stirred overnight, then concentrated.
The residue was partitioned between ethyl ether (20 ml) and water (25 ml), and the layers
were separated. The aqueous layer was diluted with ethyl acetate (20 ml) and the mixture
was slowly acidified with concentrated HC1 wlﬁle stirring the mixture vigorously to extract
the precipitate into the organic layer. After acidification to ~ pH2, and further extraction with
ethyl acetate, the aqueous layer was saturated with salt and extracted once more with ethyl
acetate. The combined organic layers were washed with brine, dried (MgS04) and

concentrated to yield the title compound (2.0 g, 100%) as a viscous, colorless oil.

- [08596] Step 2: (S)-1-tert-butyl-2-methyl 2H-pyrrole-1.2(5H)-dicarboxylate
| oo
[00597] The (S)-1-(tert-butoxycarbonyl)-2,5-dihydro-1 H-pyrrole-2-carboxylic acid

(0.85 g, 4.0 mmol) was dissolved in ethyl ether (10 ml) and methanol (10 ml), then cooled to
-5°C in an ice/ethanol bath. Trimethylsilyldiazomethane (4.4 ml of 2.0M solution in hexane,

8.8 mmol) was added dropwise. After stirring overnight, volatiles were removed under
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brine, then dried (MgSOy), filtered through a silica gel plug (7 ml) with ethyl ether, and
concentrated, yielding the title compound as a colorless oil (0.821 g, 91%).
[00598] Step 3: (2S.3R.4S)-1-tert-Butyl 2-methyl 3.4~dihvdroxypvrrolidipe—l.2~

dicarboxylate

HO ~ OH
{ M=come
éOC

[00599] (S)-1-tert-Butyl-2-methyl 2H-pyrrole-1,2(5H)-dicarboxylate (0.83 g, 3.65
mmol) was dissolved in tert-butyl alcohol (15 ml), tetrahydrofuran (4 ml), and water (1.3 ml).
Osmium tetraoxide (0.37 ml of 100 mg/ml solution in tert-butyl alcohol, 0.15 mmol) was
added, followed by N-methylmorpholine N-oxide (0.51 g, 4.4 mmol). The reaction was
stirred at room temperature for 5 hours, and then diluted with saturated sodium thiosulfate (5
ml), ethyl acetate (15 ml) and water (5 ml). After separation of layers, the organic layer was
washed once more with sodium thiosulfate, then with brine, dried (MgSO,), and filtered
through a silica gel plug (7 ml) with ethyl acetate (75 ml) and concentrated. The oil was taken
up in minimal /ethyl ether/methylene chloride and purified by flash chromatography (gradient
elution, using hexane-ethyl acetate 3:7 to ethyl acetate) to provide the title compound as a
colorless oil (0.83 g, 87%)).

[00600] Step 4: 3aR.4S.6aS)-5-tert-Butyl 4-methyl tetrahydro-2.2-dimethyl-

‘[1.3]1dioxolo[4.5-c]pyrrole-4.5-dicarboxvlate

Qo O

Q‘COZMe

R Boc
[60601] The (28,3R,48)-1-tert-butyl 2-methyl 3,4-dihydroxypyrrolidine-1,2-
dicarboxylate (0.426 g, 1.63 mmol) was dissolved in 2,2-dimethoxypropane (10 ml). k
Pyridinium p-toluenesulfonate (0.02 g, 0.08 mmol) was added and the reaction was stirred at
- room temperature overnight. TLC showed reaction to Be almost complete. More 2,2-
dimethoxypropane (5 ml) was added and the mixture was heated with a heat gun until the
mixture boiled and the total volume was reduced by about 1/4 (took about 5 minutes). The

reaction was diluted with ethyl ether (10 ml) and the solution was extracted with saturated
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NaHCO; and bring, then it was dried (MgSOy), filtered and concentrated, providing a pale

yellow oil. Flash chromatography (70 ml silica gel, gradient elution, using hexane-ethyl ether
235:15 to hexane-cthyl ether 1:1) yielded the title compound (0.402 g, 82%) as colorless oil.
[06602] Step 5: (3aR.4R.6aS)-tert-butyl tetrahydro-4-(hydroxymethyl)-2.2-dimethyl-

[1.3]dioxolo[4.5-¢c]pyrrole-5-carboxylate

>

Q0

T\ OH
Lo~

|
Boc

[00603] The (3aR,48,6aS)-5-tert-butyl 4-methyl tetrahydro-2,2-dimefhyl—
[1,3]dioxolo[4,5-c]pyrrole-4,5-dicarboxylate (0.40 g, 1.3 mmol) was dissolved in THF (5.0
ml) and treated sequentially with lithium chloride (0.17 g, 4.0 mmol), sodium borohydride
(0.15 g, 4.0 mmol) and ethanol (10 ml). The reaction was stirred overnight, then quenched
with water (3 mL) and concentrated. The residue was partitioned between ethyl acetate and
water. After extracting the aqueous layer once more with ethyl acetate, the combined organic
layers were washed with brine and dried (MgSO,). Flash chromatography (50 ml silica gel, '
gradient elution, using hexane-ethyl ether 6:4 to ethyl ether) yielded 0.36 grams (99%) of the
© title compound as a colorless oil. i
[00604] Step 6: (2R.3R 48)-2-(hydroxymethyl)pyrrolidine-3.4-diol hydrochloride
[60665] The (3aR,4R,6aS)-tert-butyl tetrahydro-4-(hydroxymethyl)-2,2 -dimethyl-
[1,3]dioxolof4,5-c]pyrrole-5-carboxylate (0.36 g, 1.3 mmol) was dissoived in 4N

HCl/dioxane (5 mL) and water (0.5 ml) and the reaction was swirled at room temperature for
2 hours. Then volatiles were removed under reduced pressure to yield a pink oil. This residue
‘was diluted with toluene (20 mL) and reconcentrated to a solid which was triturated with
ethyl ether. The éther was discarded and the solid dried in vacuo. Yield was 200 mg (90%) of
the title compound as a pink solid. ' NMR (D,0 400 MHz) 4.37-4.39 (m, 1H), 4.21(dd,
J=8.6 Hz, 4.1 Hz, 1H), 3.98 (dd, J=12.7 Hz, 3.5 Hz, 1H), 3.83 (dd, J=12.5Hz, 6.0 Hz, 1H),
3.62 (ddd, J = 8.6 Hz, 6.0 Hz, 3.5 Hz, 1H), 3.50 (dd, J = 13.0 Hz, 4.1 Hz, 1H), 3.37 (dd,
J=13.0 Hz, 2.0 Hz, 1H).

[00606] (2R.38.48)-2-(Hydroxymethyl)pyrrolidine-3.4-diol hydrochloride
HQ  OH
/ oH
N
© HHCI
[00607] Step 1:



[3,2-c]pyridia-2-y1)((S)-3-hydrox
y pyrrolid in- 1-yQrethanone

71 HO -D 3.83, 439, O0...,,,0r
cy'-Y E Czaagp\ =NF
HO _ HO'
[00608] The 2,3,5-tri-O-benzyl-B-L-arabinose (0.5g, 1.19 mmol) was dissolved in

ethanol (5 ml) with heating. Sodium bicarbonate (249 mg, 2.96 mmol) in water (2.5 ml) was
added, followed by hydroxylamine hydrochloride (247 mg, 3.55 mmol). The heterogeneous
mixture was stirred at room temperature for 5 hours. Then more hydroxylamine
hydrochloride (100 mg, 1.44 mmol) and sodium bicarbonate (100 mg, 1.19 mmol) was added
and the reaction stirred overnight. More sodium bicarbonate (0.084 g, Immol) was added
and the mixture was heated to boeiling for 5 minutes. After cooling to room temperature, the
reaction was concentrated. The resulting oil was triturated with THF (20 ml) until solids
were a fine powder. The solids were filiered off and the filtrate was concentrated. The
residue was purified by flash chromatography (hexane:ethyl acetate 3:1) to yield 0.45 grams

(87%) of the product as a colorless oil:

- [00609] M
f& Q

%

[00610] A solution of the oxime of 2,3,S—tIi-O;benzyl—B—L—arabmose (0.45¢,1.0
mmol) in dry ethyl ether (5 ml) was added dropwise to a solution of LiATH, (0.75 mL of 2.5
M in THF, 1.85 mmol). The ﬁlixture was stirred for an additional 2 hours at room
temperature after the addition. Ethyl acetate (1.7 ml) was added slowly to decompose the
excess LiAlHy, followed by 0.75 mL of 4N NaOH solution. The resulting cloudy suspension
was filtered through a bed of Celite, and the Celite cake was washed thoroughly with ether
and ethyl acetate. The filtrate and washings were concentrated to provide a viscous oil. The
oil was taken up in ethyl acetate (20 ml) and washed with saturated NaHCOj3 and brine, then
dﬁed (MgS0,) and concentrated to provide the crude amine as a pale yellow oil (0.44 g,
100%). This amine (044 g, 1.0 mmol) was dissolved in THF (3 ml) and water (1.5 ml).
Sodium bicarbonate (0.22 g, 2.6 mmol) Was added followed by di-tert-butyldicarbonate (0.46

g, 2.1 mmol). The reaction was stirred overnight, then concentrated. The residue was
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were washed with brine, dried (MgS04) and concentrated. Flash chromatography (silica gel,
hexane-ethyl ether 1:1) yielded 0.29 g (52%) of the Boc amine as a colorless oil.

[00611] Step 3:
QP
Ve

:?N
o o
o  s=0
AP
[00612] The alcohol (0.29 g, 0.55 mmol) and triethylamine (0.13-mL, 0.96 mmol) were

dissolved in methylene chloride (2.0 ml) and cooled to -5°C in an ice-ethanol bath.
Methanesulfonyl choride (64 uL, 0.83 mmol) was added and the reaction was stirred for 2
hours. After quenching with water (0.2 ml) the mixture was stirred for 30 minutes. The
layers were separated, the aqueous layer was washed with methylene chloride and the
combined organic layers were dried (MgSOy) and concentrated. The residue was purified by
flash chromatography (hexane-ethyl ether-methylene chioride 2:1:1) to yield ’;he title

compound (0.30 g, 91%).
i—q o—j
o L

[00613] Step 4:

N
/T\ o}
[00614] The N-Boc-d—mesylate compound (0.247 g, 0.412 mmol) was dissolved in
DMEF (2.0 mL), then sodium hydride (0.023 grams-of 60% oil dispersion) was added directly
to the solution and the cloudy mixture was stirred at room temperature for 2.5 hours. TLC
showed the reaction to be complete. The reaction was diluted with ethyl ether (8 ml) and
filtered directly through a plug of silica gel (7 ml packed in ethyl ether), and the filter cake
was washed with ether. After removing volatiles under reduced pressure, the resulting
residue was purified by silica gel flash chromatography, (hexane-ethyl ether-methylene
chloride 3:1:1) to vield 0.196 g (95%) of the pyrrolidine product as colorless oil.
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[00616] The tri-O-benzyl pyrrolidine (0.24 g, 0.47 mmol) was dissolved in methanol

(50 ml) and added to a Parr shaker bottle. After flushing with nitrogen, 10% Pd-C (150 mg) ‘
was added and the mixture was hydrogenated on the Parr apparatus at 50 psi Hy for 4 hours.
The reaction mixture was filtered through a pad of Celite, the filter cake washed with ’
methanol, and the solution was concentrated. Purification of the resulting residue by flash
chromatography (silica gel, gradient elution, using ethyl acetate to ethyl acetéte-ethanol 9:1)
gave the triol product (0.103 g, 95%) as a colorless oil.

[60617] Step 6: (2R.38.45)-2-(Hydroxymethyl)pyrrolidine-3.4-diol throchlond
HQ OH
j oH
N
HHCI
[00618] The N-Boc-pyrrolidine (0.103 g, 0.442 mmol) was dissolved in 4N

HCl/dioxane (3 mL) and swirled at room temperature for 1.5 hour. The reaction was
concentrated in vacuo to yield a colorless oil. The residue was.diluted with toluene (20 mL),
reconcentrated, theﬁ triturated with ethyl ether to try to induce crystallization. The residue

. solidified, the ether was discarded, and the solid Was dried under vaéuum to provide the crude
title compound as a white solid (75 mg, 100%). TH NMR (D,0 400 MHz) 4.39(d,J=4.3
Hz, 1H), 4.32 (app s, 1H), 3.99-4.05 (m, 1H), 3.87-3.93 (m, 2H), 3.66 (dd, ] = 13.0 Hz, 4.3
Hz, 1H), 3.30 (d, J=13.0 Hz, 1H).

. [00619] EXAMPLE 5: 3-(2-Fluoro-4-iodo-

carboxylic acid ((R)-2.3-dihydroxy-propoxy}-amide

henylamino

[00620]
acid ((R)-2.2-dimethyl-[1.31dioxolan-4-ylmethoxy)-amide
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[60621] A mixture of ethyl 3-(2-fluoro-4-iodo-phenylamino)-furo[3,2-c|pyridine-2-

carboxylate (60 mg, 0.15 mmol), 1N aqueous sodium hydroxide solution (0.18 ml, 0.18
mmol) and methanol (2 ml) were heated at 65°C for 30 minutes. The reaction mixtureWas
concentrated theh azeotroped with toluene (3 x 10 ml) to give a solid residue. The solid
residue was dissolved in, anhydrous THF (2 ml) and O-((R)-2,2-dimethyl-[1,3]dioxolan-4-
yimethyDhydroxylamine (35 mg, 0.23 mmol), EDCI (28 mg, 0.15 mmol), HOBt (22 mg,
0.16 mmol) and DIPEA (61 pl, 0.35 mmol) were added. After stirring overnight at 40°C, the
residue was absorbed onto HM-N and purified by flash chromatography (Si-SPE, diethyl
ether: MeOH, gradient 100:0 to 90:10) to afford the title compound as a yellow foam (30 mg,
48%). LCMS (method B): Rt = 3.10 min, M+H' = 528.

~ [00622] Step 2: 3~ 2-Flu0ro—4-iodo-' henylamino)-furof3.2-c

acid ((R)-2,3-dihydroxy-propoxy)-amide
[00623} 3-(2-Fluoro-4-iodo-phenylamino)-furo[3,2-c]pyridine-2-carboxylic acid (R)-

2,2-dimethyl-[1,3]dioxolan-4-ylmethoxy)-amide (30 mg, 0.06 mmol) was dissolved in
methanol (0.5 ml) and loaded onto an Isolute® SCX-2 cartridge (5g): The cartridge; was then
‘washed with methanol (15 ml) and the desired product was subsequently eluted using2M
NH; in MeOH and the eluant was collected and concentrated to give a residue. The residue
was absorbed onto HM-N and purified by flash chromatography (Si-SPE, diethyl ether:
MeOH, gradient 100:0 to 80:20) to afford the title compound as a white solid (18 mg, 64%).
LCMS (method A): Ry =5.80 min, M+H" = 488. TH NMR (ds-MeOH, 400MHz) 8.53 (d, J =
5.9Hz, 1H), 8.49 (d, = 1.0’ Hz, 1H), 7.62 (dd, J = 5.9 Hz, 1.0 Hz, 1H), 7.60 (dd, J = 10.3 Hz,
2.0 Hz, 1H), 7.51 (dd, T = 8.5 Hz, 2.0 Hz, 1H), 7.06 (t, J = 8.5 Hz, 1.0 Hz, 1H), 4.10 (m, 1H),
3.96 (m, 2H), 3.63 (m, 2H). ’
[00624] EXAMPLE 6: 3-(2-Fluoro-4-bromo-

idine-2-

[00625] ino) . idine-2-carboxylic
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[06626} A mixture of ethyl 3-(2-fluoro-4-bromo-phenylamino)-furof3,2-c]pyridine-2-

carboxylate (400 mg, 1.06 mmol), IN aqueous sodium hydroxide solution (1.11 ml, 1.11
mmol) and methanol (10 ml) were heated at 65°C for 30 minutes. The reaction mixture was
concentrated in vacuo then azeotroped with toluene (3 x 10 ml) to give a solid residue. The
solid residue was dissolved in anhydrous THF (10 ml) and O-((R)-2,2-dimethyl-
[1,3]dioxolan-4-ylmethyl)hydroxylamine (255 mg, 2.12 mmol), EDCI’ (254 mg, 1.32 mmol),
HOBt (200 mg, 1.48 mmol) and DIPEA (556 ul, 3.18 mmol) were added. After stirring
overnight at ambient temperature, the reaction mixture was concentrated in vacuo to afford a
yellow residue. The résultant residue was dissolved in ethyl acetate (30 ml), washed with
water (30 ml) followed by brine (30 ml) before the organic layer was isolated then dried over
sodium sulfate and concentrated in vacuo to afford a yellow oil. The oil was purified by flash
chromatography (Si-SPE, pentane: ethyl acetate, gradient 50:50 to 0:100) to afford the title
compound as an off-white foam (370 mg, 73%). 1H NMR (€DCl3, 400 MHz) 9.22 (s, 1H),
7.95 (s, 1H), 7.67 (m, 1H), 7.51 (m, 1H), 7.45-7.31 (m, 3H), 7.13 (t, T = 8.4 Hz, 1H), 4.49 (m,
“1H), 4.08-4.26 (m, 3H), 3.89 (m, 1H), 1.49 (s, 3H), 1.40 (s, 3H).
[00627] Step 2: 3-(2-Fluoro-4-bromo-

-acid ((R)-2,3-dihydroxy-propoxy)-amide

[60628] To 3-(2-Fluoro-4-bromo-phenylamino)-furof3,2-cjpyridine-2-carboxylic acid
((R)-2,2-dimethyl-[ 1,3 ]dioxolan-4-ylmethoxy)-amide (50 mg, 0.10 hmol) was added a
solution of 4N HCI in methanol (1 ml) then the reaction mixture was stirred at ambient
temperature for 30 minutes. Water (10 ml) and ethyl acetate (10 ml) were added to the
reaction mixture and the organic layer was isolated.. The resultant organic phase was washed
with saturated NaHCO; solution (10 ml) then dried over sodium sulfate before being
concentrated in vacuo to produce a residue. The residue was loaded onto an Isolute® SCX-2
cartridge (5g). The cartridge was then washed with methanol (15 ml) before the desired
product was eluted using 2M ammonia in MeOH and the eluant was collected then
concentrated to give a residue. The residue was purified by flash chromatography (Si-SPE,
DCM: MeOH, gradient 100:0 to 93:7) to afford the title compound as a white solid (27 mg,
59%). LCMS (method A): Ry = 5.55 min, M+H' = 440/442. 1H NMR (d;-MeOH, 400MHz)
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[60630] A mixture of 3-(2-ﬂuoro-4-bromo-phenylémino)—ﬁ1ro[3 ,2-c]pyridine-2-

carboxylic acid ((R)-2,2-dimethyl-[1,3]dioxolan-4-ylmethoxy)-amide (100 mg, 0.21 mmol),
trimethylsilyl acetylene (288 ul, 2.08 mmol) and PACLy(PPhs); (7.3 mg, 0.01 mmol) in
triethylamine (3.0 ml) were subjected to microwave irradiation at 150°C for 10 minutes. The
reaction mixture was then diluted with ethyl acetate (5 mi) and the resultant solution was
washed with water (10 ml) followed by brine (5 ml) then the organic layer was dried over
sodium sulfate and concenirated in vacuo to give a residue. The residue was dissolved in
methanol (3 ml) and potassium carbonate (58 mg, 0.42 mmol) was added, and the reaction
" mixture was stirred for 1 hour at ambient temperature. The reaction mixture was then
evaporated to dryness and the resultant residue dissolved in ethyl acetate (20 ml). The organic
. phase was washed with water (10 ml) followed by brine (10 ml) and dried over sodium
sulfate the concentrated in vacuo to produce a residue. The resultant residue was dissolved in
methanol (0.5 ml) and loaded onto an Isolute® SCX-2 cartridge (5g). The cartridge was
- washed with‘methanol (15 ml) before the desired product was eluted using 2M triethylamine
in MeOH, and the eluant was collected then concentrated to afford the title compound as a
white solid (19 mg, 24%). LCMS (method A): Ry = 5.78 min, M+H" = 386. 1H NMR (ds-
MeOH, 400MHz) 8.51 (m, 2H), 7.60 (d, J = 5.9 Hz, 1H), 7.31 (dd, J = 11.3 Hz, 1.8 Hz, 1HD),
7.23 (dd, ] = 8.4 Hz, 1.6 Hz, 1H), 7.06 (t, ] = 8.5 Hz, 1H), 4.07 (m, 1H), 3.92 (m, 2H), 3.55
(m, 2H), 3.49 (s, 1H). .
[00631] EXAMPLE 8: 3-(2-Fluoro-4-iodo-] |

carboxylic acid cyclopropylmethoxy-amide

Ui
N
A mixture of ethyl 3-(2-fluoro-4-iodo-phenylamino)-furo{3,2-c}pyridine-2-carboxylate (87

mg, 0.20 mmol), 1N aqueous sodium hydroxide solution (0.21 ml, 0.21 mmol) and methanol
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(2 ml) were hegted at 65°C for 60 minutes. The reaction mixture was concentrated ir vacuo
then azeotroped with toluene (3 x 10 ml) to give a solid residue. The solid residue was
dissolved in anhydrous THF (5 ml) and cyclopropylmethylhydroxylamine hydrochloride (49
mg, 0.40 mmol), EDCI (48 mg, 0.25 mmol), HOBt (36 mg, 0.27 mmol) and DIPEA (140 pl,
0.80 mmol) were added. After stirring overnight at 40°C, the residue was absorbed onto HM-N
and purified by flash chromatography (Si-SPE, diethyl ether: MeOH, gradient 98:2 to 95:5) to
afford the titie compound as an off-white solid (31 mg, 33%). 1H NMR (CDCl;, 400MHz) 8.84
(s, 1H), 8.62 (s, 1H), 8.59 (d, J = 5.9 Hz, 1H), 7.99 (s, 1H), 7.51 (dd, J = 9.7 Hz, 1.5Hz, 1H),
743 (d, J=8.6 Hz, 1H), 7.38 (d, T =5.9 Hz, 1H), 6.98 (t, ] =8.4 Hz, 1H),3.90 (d, ] = 7.5 Hz,
2H), 1.20 (m, 1H), 0.66 (m, 2H), 0.37 (m, 2H).

[00632]

[00633]

[00634]

[00635]

[00636]
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[00638] Step 1: 3-(2-Fluoro-4-iodo-

(2-vinyloxy-ethoxy)-amide

o Roo
O 1 ' ﬁ
/N !

—N
[00639] To a solution of Ethyl 3-(2~fluoro-4-iodo-phenylamino)-furo[3,2-c]pyridine-2-
carboxylate (6.50 g, 15.2 ymmol) in THF (92 mL) and methanol (31 mL) was added a 1.0 M
. aqueous solution of sodium hydroxide (31 mL, 31 mmol). The reaction mixture was heated to
65 °C for 1.5 h and then cooled to room temperature and concentrated in vacuo. The resulting
residue was azeotroped with toluene (3 x 75 mL), and then suspended in THF (75 mL). O-(2-
Virlyldxy—ethyl)—hydfoxylamine (1.86 g, 18.0 mmol), N-N-diisopropylethylamine (10.4 mL,
60.0 mmol), EDCI (5.75 g, 30.0 IIIHIOD, and HOB (4.46 g, 33.0 mmol) were then added
sequentially, and the reaction mixture stirred 18 hours at room tenipcrature. 18.9 g silica gel
was then added and the mixture was concentrated in vacuo. The residue was purified by silica
gel chromatography (0-7% Methanol:CH,Cly) to afford the title compound as a pale yellow
solid: 4.40 g, 60%. LCMS (method C): Ry = 2.11 min, M+H" = 484. 1H NMR (CDCls, '
400MHz) 8.97 (s, 1H), 8.63 (s, 1H), 8.60 (d, = 5.6 Hz, 1H), 7.98 (s, 1H), 7.52 (dd, J = 9.6, 2.0
Hz, 1H), 7.44 (m, 1H), 7.39 (dd, 7= 6.0, 1.2 Hz, 1H), 7.00 (¢, ] = 8.8 Hz, 1H), 6.56 (dd, J =
14.4, 6.8 Hz, 1 H), 4.34 (m, 2H), 4.28 (dd, ] = 14.0,2.0 Hz, 1' H), 4.12(dd, J = 6.4,2.0Hz, 1
H), 4.03 (m, 2 H).



(3 -(2-fluoro-4-

i odophenyl am no)firo

[ 32- c]pyrldln 2- y1)(3 (nethyl
[00640] sQid ¥-131 Aandbkylic acid 2-
hydroxy-eth§y)- armdzg Thr 01-1 2. 00 rtto \

[00641] %gé suspension 6f 3-’(2'-\£"1uoro-4-iod0-phenylamjno)-furo[3 ,2-c]pyridine-2-

carboxylic acid (2-vinyloxy-ethoxy)-amide (4.40 g, 9.10 mmol) in a mixture of methanol
(14.3 mL) and ethanol (51.9 mL) was added a 1.0 M aqueous solution of hydrochloric acid
(18.2 mL, 18.2 mmol) at 0 °C. After addition Waé complete, the reaction mixture was
brought to room temperature and stirred for 1.5 h. Solid sodium bicarbonate (4.75 g, 56.5
mmol) was then added portionwise, and stirring was continuéd for 15 minutes. Silica gel (14
g) was added and the mixture concentrated in vacuo. The residual solid was purified by silica
gel chromatography (0-10% methanol:CH,Cl,) to afford the title compound as a pale yellow
solid: 4.12 g, 91%. LCMS (method C): Ry = 1.61 min, M+H" = 458. TH NMR (CDCls,
4OOMHZ) 8.84 (s, 1H), 8.61 (s, 1H), 8.60 (s, 1H), 7.94 (s, 1H), 7.53 (dd, T = 9.6, 2.0 Hz, 1H),
743 (m, IH) 7.38(dd, J='6.0, 1.2 Hz, 1H), 7.00 (t, ] = 8.4 Hz, 1H), 4.30 (b, 1H), 4.11 (m, 2
H), 3.83 (b, 2 H).

[00642] EXAMPLE 11: 3-(2-Fluoro-4-iodo-

carboxylic acid (2-Vinvloxv-eth0xv)—amide
0 Roo
A \/\o " E
7 N\ i
=N

' [00643] : 3-(4- i 2-c]pyridine-2-carboxylic

acid ((R)-2.3-dihydroxy-propoxy)-amide

[00644] : i . ridine-2-carboxyvlic acid ((R)-

2.2-dimethyl-[1.3]dioxolan-4-ylmethoxy)-amide

R_o

~0 H
Y O\N\O\
I

N\

[00645] A mixture of ethyl 3-(4-iodo-phenylamino)-furo[3,2-c]pyridine-2-carboxylate

(100 mg, 0.24 mmol), IN aqueous sodium hydroxide (260 pl) and ethanol (4 ml) was heated
at 65°C for 3 hours. The reaction mixture was condensed and azeotroped with toluene (3 x 20
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ml) to give a(sély ebsi@x YD sy dirkdlved in mhykizous THF (7 ml), to
which EDCIY37 i¥B30 AROE4 HOBt (45 me, 0.33 mmol) were added and the mixture
stirred for 30 minutes before O—((R)—2,2—dimethyl)-[l,3](iiox0lan-4-ylmethyl)hydroxylamine
(71 mg, 0.48 mmol) and DIPEA (125 i, 0.72 mmol) were finally added. After stirring for 16
hours at ambient temperature, the residue was absorbed onto HM-N and purified by flash ‘
chromatography (Si-SPE, cyclohexane: ethyl acetate, gradient 50:50 to 0:100) to afford the
title compound as an off white solid (103 mg, 84%). LCMS (method B): Ry = 2.86 min,
M+H =510.
[00646] ‘ : 1mi . ridine-2-carboxvlic acid ((R)-

2.3-dihydroxy-propoxy)-amide

[00647] 3-(4-Todo-phenylamino)-furo[3,2-cJpyridine-2-carboxylic acid ((R)-2,2-
dimethyl-[l,3]dioxo1an-4-y1meﬂ10xy)-amide (100 mg, 0.:19 mmol) was dissolved in methanol
and subjected to chromatography (Isolute® SCX-2, EtOAc then EtOAc: MeOH: EN,
89:10:1). The resultant residue was absorbed onto HM-N and purified by flash
chromatography (Si-SPE, dichloromethane: MeOH, gradient 100:0 to.90:10) to afford the
title compound as a pale yellow solid (38 mg, 42%). LCMS (method A): Ry = 6.16 min,
M+H"=470. 1H NMR (ds-MeOH, 400MHz) 8.52 (d, ] =5.9 Hz, 1H), 8.48 (s, 1H), 7.67 (d,J
= 8.8 Hz, 2H), 7.60 (dd, J = 6.0Hz, 0.8 Hz, 1H), 7.00 (d, J = 8.7 Hz, 2H), 4.09 (dd, T = 9.9
Hz, 3.4 Hz, 1H), 3.93 — 4.00 (m, 2H), 3.61 — 3.64 (m, 2H).

[00648] EXAMPLE 13: 3-(2-Chloro-4-iodo-
carboxylic acid ((R)-2.3-dihydroxy-propoxy)-amide

N_o
Ho YO oG
HO 0 NS :L
\j{ :
[00649] i idine-2-carboxylic
acid ((R)-2.2-dimethyl-[1,3]dioxolan-4-yimethoxy)-amide
] ‘o
oY O g oo
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~ [60650] A mixture of ethyl 3-(2-chiloro-4-iodo-phenylamino)-furof3,2-c]pyridine-2-

carboxylate (115 mg, 0.26 mmol), IN aqueous sodium hydroxide solution (0.27 ml, 0.27
mmol) and industrialized methylated spirits (3.0 ml) were heated at 65°C for 60 minutes. The

reaction mixture was concentrated then azeotroped with toluene (3 x 10 ml) to give a solid
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residue. The resultant solid residue was dissolved in anhydrous THF (5 ml), to which O-((R)-
2,2-dimethyl-[1,3]dioxolan-4-ylmethyl)hydroxylamine (75 mg, 0.51 mmol), EDCI (65 mg,
0.34 mmol), HOBt (49 mg, 0.36 mmol) and DIPEA (175 pl, 1.02 mmol) were added. The
reaction ﬁﬁxture was stirred for 48h, and was then concentrated under reduced pressure. The
resultant residue was absorbed onto HM-N and purified by flash chromatography (Si-SPE,
dichloromethane: methanol, gradient 100:0 to 95:5) to afford the title compound as a yellow
oil (119 mg, 84%). LCMS (method B): Ry = 3.14 min, M+H" = 544, Y

[00651] Step 2: 3-(2-Chloro-4-iodo-phenylamino)-furo[3.2-clpyridine-2-carboxylic
acid ((R)-2.3-dihydroxy-propoxy)-amide
[00652] 3-(2-Chloro-4-iodo-phenylamino)-furo{3,2-clpyridine-2-carboxylic acid ((R)-

2,2-dimethyl-]1,3]dioxolan-4-ylmethoxy)-amide (119 mg, 0.22 mmol) was dissolved in
methanol (5.0 ml) and loaded onto an Isolute® SCX-2 cartridge (5g). The cartridge was then
washed §vith methanol (15 m!) and the desired product was subsequently eluted using 2M
NH; in MeOH. The eluant was collected and concentrated to give a residue. The residue was
absorbed onto HM-N and purified by flash chromatography (Si-SPE, dichloromethane:
methanol, gradient 100:0 to 90:10) to afford the title compound as a white solid (20 mg,
18%). LCMS (method A): Ry = 7.02 min, M+H" = 504. 1H NMR (ds-MeOH, 400MHzZ) 8.52
(d, =62 Hz, 1H), 8.52(d, F =0.9 Hz, 1H), 7.81 (d, J=2.0 Hi, 1H), 7.61 (dd, F=6.2 Hz, 0.9
Hz, 1H), 7.58 (dd, J = 8.5 Hz, 2.0 Hz, 1H), 7.01 (d, J = 8.5 Hz, 11), 4.09-4.05 (m, 1H), 3.98-
3.88 (m, 2H), 3.60-3.58 (m, 2H).

[00653] EXAMPLE 14: 3-(2.6-Difluoro-4-iodo-

carboxylic acid ((R)-2.3-dihydroxy-propoxy)-amide |

[60655] A mixture of ethyl 3-(2,6-diﬂu0r0-4-iodo-phenylamino)-ﬁlro[3 ,2-c]pyridine-

2-carboxylate (137 mg, 0.31 mmol), 1N aqueous sodium hydroxide solution (0.32 mi, 0.32
mmol) and industrialized methylated spirits (5.0 ml) were heated at 65°C for 60 minutes. The
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dimethyl-[1,§]§i§){olarg4-y1§1&11yl)hydmxylamine (89 mg, 0.61 mmol), EDCI (77 mg, 0.40
mmol), HOBt (58 mg, 0.43 mmol) and DIPEA (213 pl, 1.22 mmol) were added. The reaction
mixture was stirred for 16 hours and concentrated under reduced pressure. The residue was

- absorbed onto HM-N and purified by flash chromatography (Si-SPE, dichloromethane: -

methanol, gradient 100:0 to 95:5) to afford the title compound as a yellow oil (63 mg, 37%).
LCMS (method B): Ry = 2.87 min, M+H" = 546.

[00656] Step 2: 3-(2.6-Difluoro-4-iodo- i . idine-2-carboxylic
acid ((R)-2,3-dihydroxy-propoxy)-amide
[00657] 3-(2,6-Difluoro-4-iodo-phenylamino)-~furo[3,2-c]pyridine-2-carboxylic acid

((R)-2,2-dimethyl-[1,3]dioxolan-4-ylmethoxy)-amide (63 mg, 0.11 mmol} was dissolved in
methanol (4.0 ml) and loaded onto an Isolute® SCX-2 cartridge (5g). The cartridge was then
washed with methanol (15 ml) and the desired product was subsequently eluted using 2M
NH; in MeOH. The eluant was collected and concentrated to give a residue. The resultant
residue was absorbed onto HM-N and purified by flash chromatography (Si-SPE,
dichloromethane: ﬁlethanol, gradient 100:0 to 90:10).to afford the title compound as a white
solid (17 mg, 31%). LCMS (method A): Ry = 5.97 min, M+H" = 506. 1H NMR (d4-MeOH,
4OOMHZ) 8.48 (d, J= 6.0 Hz, 1H), 8.26 (s, 1H), 7.55 (d, ] = 6.0 Hz, 1H), 7.54-7.49 (m, 2H),
4.08-4.05 (m, 1H), 3.96-3.87 (m, 2H), 3.60-3.58 (m, 2H).

[00658] EXAMPLE 15: 3-(2.5-Difluoro-4-iodo-phenylamino)-furo[3.2-¢

carboxyilic acid ((R)-2.3-dihydroxy-propoxy)-amide

R_o
Ho Y O ot
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t00659] Step 1: 3-(2.5-Difluoro-4-iodo-phenylamino)-furof3.,2-¢
acid ((R)-2.2-dimethyl-[1.3]dioxolan-4-yimethoxy)-amide

oY o g f
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[60660] A mixture of ethyl 3—(2,5-diﬂubro-4—i0do-phenylam'1no)-furo [3,2-clpyridine-

2-carboxylate (163 mg, 0.37 mmol), 1IN aqueous sodium hydroxide solution (0.38 ml, 0.38
mmol) and industrialized methylated spirits (4.0 ml) were heated at 65°C for 30 minutes. The
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dimethyl-[1,3]dioxolan-4-ylmethylhydroxylamine (106 mg, 0.72 mmol), EDCI (91 mg,

" 0.470 mmol), HOBt \(69 mg, 0.51 mmol) and DIPEA (250 pl, 1.45 mmol) were added. The
reaction mixtire was stirred for 16 hours and concentrated under reduced pressure. The
residue was absorbed onto HM-N and purified by flash chromatography (Si-SPE,
dichloromethane: methanol, gradient 100:0 to 95:5) to afford the title compound as a yellow
oil (152 mg, 76%). LCMS (method B): Ry = 3.01 min, M+H" = 546.

[00661] S : i i i idine-2-carboxvlic

acid ((R)-2.3 -dihvdroxv—proboxv)-amjde

[00662] 3-(2,5-Difluoro-4-iodo-phenylamino)-furo[3,2-c]pyridine-2-carboxylic acid
((R)—Z,Z-dﬁnethyl-[l',3]dioxolan—4-yhnethoxy)-amide (145 mg, 0.27 mmol) was dissolved in
methanol (5.0 ml) and loaded onto an Isolute® SCX-2 cartridge (5g). The cartridge was then

washed with methanol (15 ml) and the desired product was subsequently eluted using 2M
NH; in MeOH. The eluant was collected and concentrated to give a residue. The residue was
absorbed onto HM-N and purified By flash chromatography (Si-SPE, dichloromethane:
methanol, gradient 100:0 to 90:10) to afford the title compound as a white solid (75 mg,

56%). LCMS (method A): Ry = 6.49 min, M+H" = 506. 1H NMR (d4-MeOH, 400MHz) 8.61 -
(d, = 0.9 Hz, 1H), 8.52 (d, J=6.1 Hz, 1H), 7.61 (dd, J = 6.1 Hz, 0.9 Hz, 1H), 7.59 (dd,
J=10.1Hz, 5.7 Hz, 2H), 6.94 (dd, J=8.4 Hz, 7.5 Hz, 1H), 4.07-4.03 (m, 1H), 3.96-3.87 (m,
2H), 3.63-3.55 (m, 2H).

[00663] EXAMPLE 16: 4-{[3-(2-Fluoro-4-iodo-

carbonylJaminooxy}-piperidine-1-carboxylic acid tert-butyl ester
O, ‘H 5
%O>\—NC>—O N ; .
T CL
N I
=N
[00664] A mixture of 3-(2-fluoro-4-iodo-phenylamino)-furof3,2-cjpyridine-2-

carboxylic acid (398 mg, 1 mmol), HOBT (190 mg, 1.4 mmol) and EDCI (240 mg, 1.25
mmol) in THF (5 ml) was stirred for 1h. To this mixture was added DIPEA (530 pl, 3.0

mmol) and 4-aminooxy-piperidine-1-carboxylic acid ferr-butyl ester (432 mg, 2.0 mmol).
After stirring overnight, the reaction mixture was concentrated in vacuo, diluted with ethyl
acetate (30 ml) and washed with saturated NaHCO; solution (10 ml). The organic layer was
isolated, dried over sodium sulfate and concentrated in vacuo. Purification of the resultant
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‘residue by ﬂppsy ehrwhy@qpms,(&ﬁf@ Idg]{lcgon@ﬂl@}f:p}thqn@ll gragignt 100% to
95:5) afforded Zhe i@ 6O A Ma e yellowSBm|(285 md, B2 P.CMS (method A):
Rr=10.43 Mf‘wﬂr& 597 1H NMR (CDC13 4OOMHZR 11.86 (s, 1H) 8.15 (s, 1H), 7.66

(dd, J =10. 8%,' F{ 91( gﬁp n7\/51§n 43 '(\ckd J=8.8Hz,
11,732 AdarBéixa a@ . 1H26 1L A A 0. =34
1H), 4.60 (t {ok).Hlo 5.5 Biz, 1H), 3.17.(ddMJ= OB, 8.83:741z, 2H), 1.97-2.03 (m, 2H), 1.7-
181 (m, 2HE 6315 9m: Vo oy sy o
['00665]' EXAMPLE 17: 3-(2-Fluoro-4-iodo-phenylaming)-furo{3.2-c]pyridine-2<

carboxylic acid (2-morpholin-4-yl-ethoxy)-amide

- [00666] A mixture of 3-(2-fluoro-4-iodo-phenylamino)-furo[3,2-c]pyridine-2-
carboxylic acid (199 mg, 0.5 mmol), HOBt (95 mg, 0.7 mmol) and EDCI (125 mg, 0.65
mmol) in THF (2 ml) was stirred for 1h. To this mixture was added DIPEA (270 pl, 1.5
mmol) and O-(2-(tetrahydropyran-4-yl)ethylhydroxylamine (146 mg, 1.0 mmol). After
“stirring overnight, the solution was concentrated irn vacuo, diluted with ethyl acetate (30 ml)
and washed with saturated NaHCO3 solution (10 ml). The organic layer was isolated, dried
over sodium sulfate and concentrated in vacuo. Purification of the resultant residue by flash
.chromatography (Si-SPE, dichloromethane: methanol, gradient 100:0 to-95:5) afforded the
title compound as a foam which crystallised from ether/dichloromethane (75 mg; 28%).
LCMS (method A): Ry ='5.67 min, M+H" = 527. 1H NMR (CDCl;, 400MHz) 8.77 (s, 1H),
8.63 (d, J =0.7 Hz, 1H), 8.59 (d, ] = 5.8Hz, 1H), 7.99 (s, 1H), 7.51 (dd, J = 9.7 Hz, 2.0 Hz,

- 1H), 7.42-7.46 (m, 1H), 7.37 (dd, J = 6.0, 1.2 Hz, 1H), 6.99 (t, ] = 8.5 Hz, 1H), 4.2()-4.12 (m,
2H), 3.92-3.80 (m, 2H), 3.17 (ddd, J = 13.6, 8.8, 3.7 Hz, 2H), 2.03-1.97 (m, 2H), 1.81-1.7 (m,
2H), 1.68-1.61 (m, 2H).

[00667] EXAMPLE 18: 7-Bromo-3-(2-fluoro-4-iodo-phenylamino)-furo[3.2-

clpyridine-2-carboxvlic acid ((R)-2.3-dihydroxy-propoxy)amide

[00668]




3- (2-fluoro-44odopheoyl auf m:)Aml\rll(eZDocketNo.m73R2
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[00669] ’ A 1 ’1% bgo O_%) - ﬂu(%oa 4- 19(%2;(&%{1yqalmlno) furo[3F2 c]pyridine-2-
el s

carboxylic g:g _(510 g Ee ]omxgl_ol) @r@de@kﬁﬁ/@iﬁ?ﬂagﬂﬁ (hSd'n)gf qull amol) in acetonitrile
(2 ml) was be&;@t 5@‘Flﬁy # hogrk. [Th):-rezctlyllxys(t®n 'é‘dqu(ﬂmt@ XWEUUOH of O-((R)-
2,2-dimethfTRIWio}dlah-R@btG By xyYahind L nkpa0BO R01) in acetonitrile (1 ml)
and heated Iéi 8(;’6 g165!.5 hgiﬁsﬁeforgooling and allowing to stand at room temperature. The
reaction mixture was filtered, washed with ethyl acetate before the filtrate was collected and
concentrated in vacuo. Purification of the resultant residue by flash chromatography (Si-SPE,
dichloromethane: ethyl acetate, gradient 1:0 to 4:1 to 0:1, then methanol) afforded the title
compound as a light brown solid (11 mg, 20%). LCMS (method B): Ry = 3.55 min, M+H" =
606/608.

[00670] Step 2: 7-Bromo-3-(2-fluoro-4-iodo-

carboxylic acid ((R)-2.3-dihydroxy-propoxy)amide

[00671] 7-Bromo-3-(2-fluoro-4-iodo-phenylamino)-furo[3,2-cpyridine-2-carboxylic acid
((R)-2,2-dimethyl-[1,3]dioxolan-4-ylmethoxy)-amide (40mg, 0.066mmol) was dissolved in
0.067M methanolic HCI (2.A79ml,’ 0.198mmol) and stirred at room temperature for 40 mins. The
reaction mixture was concentrated in vacuo then azeotroped with toluene (2 x 15ml). The
resultant residue was dissolved in IMS (4 ml), and then potassium carbonate was added, before
stirring at room temperature for 4 mins. The reaction mixture was filtered and washed with IMS,
before the filtrate was evaporated in vacuo to afford a solid. The resultant solid was triturated
with acetonitrile to afford the desired product as a cream solid (29 mg, 77%). LCMS (Method A):
Ry = 9.06 min, M+H" = 566/568. '"H NMR (CD;0D): 8.68 (1H, s, br), 8.42 (1H, s, br), 7.61 (1H,
dd, 7=10.2, 1.9Hz), 7.52 (1H, m), 7.07 (1H, t, J = 8.6Hz), 4.12 (1H, dd, J = 10.0, 3.4Hz), 3.99
(1H, dd, J=10.0, 6.8Hz), 3.96 (1H, fn), 3.63 (2H, m).
[00672]
[00673]
[00674]
[00675]
[00676]
[00677]
carboxylic acid (1-methylpiperidin-4-yloxy) amide
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[00678] _Aglg)sturﬂg QQ fig@pro-4-iodo-phenylamino)-furo[3,2- c]pyrldine—2-

carboxylic a{idﬁpi&ﬁcﬁl—@}}ld’x&)dhlﬂe @d.})dﬁ, ))Q Mﬂo}/)dm@tuum p-toluenesulfonic
acid (40 mg,@llpﬁr‘f’l&ﬁhﬁaﬁylh&m{ord§ﬁpﬁﬁl aq. soln., 0.48 mmol) was
suspended in methanol (0.5 ml) and was stirred under argon for 16 hours. Sodium
cyanoborohydride (30 mg, 0.47 mmol) was added and the resulting solution was stirred for
1h. The solvent was evaporated and the resultant residue partitioned between ethyl acetate
and sodium bicarbonate, the organic layer was isolated, washed with brine, dried (Na;SO4)
and evaporated. The resultanf product was purified by flash chromatography (Si-SPE 2M
methanolic ammonia: DCM gradient 0:100 to 10:100) to afford the product as a pale yellow
solid (50 mg, 61% yield). LCMS (method A): Ry = 5.49min; M+H" 511; 1H NMR (CDCls)
1.88 (2H, m), 2.08 (2H, m), 2.22 (2H, m), 2.31 (3H, s), 2.78 (2H, m), 4.08 (1H, m), 6.98 (1H,
t,J=8.5Hz),7.37 (1H, dd, J = 5.9, 1.0Hz), 7.44 (1H, m), 7.51 (1H, dd, } = 9.8, 1.9Hz), 7.99
(1H, s), 8.59 (1H, d, J = 5.9Hz), 8.63 (1H. d, ] = 1.0Hz).

[00679] EXAMPLE 98: 3-(2-Fluoro-4-iodo-

carboxvylic acid (2-dimethylaminoethoxv) amide

i H
N~ N O
(o]
HoOF
o N
7 N\
=N I

[00680] A mixture of 3-(2-flucro-4-iodo-phenylamino)-fur

henylamino)furo[3.2-c]pyridine-2-

o[3,2-c]pyridine-2-carboxylic acid (2-methylamino-ethoxy)-amide (45 mg, 99 mmol),
formaldehyde (8 uL, 107 mmol), pyridinium p-toluenesulfonic acid (25 mg, 97 mmol) in
ethanol (1 mL) was stirred at 0-5°C for 30min. Sodium cyanoborohydride (7 mg, 106 mmol)
was added and the solution was stirred for 30 min at room temperature. HC1 (1M, 200 pL)
was added and the solution was loaded onto an Isolute® SCX-2 cartridge (2 g) eluting with
methanolic ammonia. The appropriate fractions were combined and concentrated to provide a
residue which was further purified by flash chromatography (Si-SPE gradient 2M methanolic
ammonia: DCM 0:100 to 10:100) to afford the product as a white foam. (23 mg). LCMS
(method A): Ry =5.12min M+H" 484; 1H NMR (CD;0D) 2.70 (6H, s), 3.11 (2H, m), 4.15
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[00681] L \he N=N

c]pvndme-z-ﬁqirboxamide

[3, 2-e] pyridijn-2- é;l)(rmrpholino)
met hanone /Vk u 468, ¢ 91 ' 1
N

A mixture of 3-(2-fluoro-4-iodo-phenylaniino)-furo[3,2-cpyridine-2-carboxylic acid ethyl
ester (251 mg, 0.59 mmol), IN aqueous NaOH solution (1.77 ml, 1.77 mmol), methanol (15
ml) and tetrahydrofuran (15 ml) was refluxed for 2 hours. The reaction mixture was
concentrated in vacuo then the resultant residue was azeotroped with toluene (3 x 15 ml) to
give a solid residue. The solid residue was triturated with ether (3 x 10 ml), and the ether
layers were discarded. The resultant solid residue was dried under vacuum. The solid residue
was then dissolved in anhydrous DMF (5 ml) before O-tertbutylhydroxylamine hydrochloride
(58 mg, 0.56 mmol), HATU (270 mg, 0.71 mmol) and DIPEA (470 ul, 2.36 mmol) were
added. After stirring for 18 hours at ambient temperature the solvent was evaporated and the
resultant residue was purified by preparative HPLC to afford the title compound as a white
solid (80 mg, 23%). LCMS (method E): Ry = 2.30 min, M+H" = 470. "H NMR (CDCl,
400MHz) 8.82 (d, 1H), 8.69 (s, 1H), 8.39 (s, 1H), 8.15 (s, 1H), 7.73 (d, 1H), 7.59 (dd, 1H),
7.51 (d,m, 1H), 6.85 (t, 1H), 1.4 (2, 1H).

[00682] v EXAMPLE 100: (3-(2-fluoro-4-iodophenylamino)furo[3.2-cJpyridin-2-yH)(1-
oxothiazolidin-3-yDmethanone

L
7 N ] I
=N
[00683] (3-(2-Fluoro-4-iodophenylamino)furo[3,2-c]pyridin-2-yl)(thiazolidin-3-
yl)methanone was dissolved in methanol (1 ml) and THF (1 ml) and cooled to -5°C. Oxone
(21 mg, 0.035 mmol) in water (0.5 ml) was added, and the reaction was stirred and warmed
to room temperature over 1 hour. The reaction was diluted with ethyl acetate (3 ml) and
- water (1 ml) and solids decanted. The layers were separated, the aqueous layer extracted with

. ethyl acetate, and the combined organic layers were washed with sat. aqueous NaHCOs3, and
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[00685] (3-(2-Fluoro-4-iodophenylamino)furo [3,2-c]pyridin-2-yl)(thiomorpholin-4-
yDmethanone (19 mg, 0.039 mmol) was dissolved in methanol (1 ml) an_d THF (1 ml) and
cooled to -5°C. Oxone (30 mg, 0.049 mmol) in water (0.5 ml) was.added, and the reaction
was stirred while warming to room temperature over 1 hour. The reaction was diluted with
ethyl acetate (3 ml) and water (1 ml) and solids decanted. The layers were separated, the
aqueous layer extracted with ethyl acetate, and the combined organic layers were washed
with saturated aqueous NaHCO3, and brine, dried (MgSO4), and concentrated. . The resulting
oil was purified by reverse phase HPLC to provide the TFA salt of tﬁe title compound as a
yellow solid (1.5 mg). LCMS (method E) Rr = 4.17, M+H" = 516.

[60686} EXAMPLE 102: (3-(2.5-difluoro-4-(4-pyrazolyl)phenylamino)furof3.2-

clpyridin-2-vyH{(R)-3-hydroxypyrrolidin-1 -Vl)methanone

o,

A degassed solution of (3-(4-bromo-2,5-difluorophenylamino)furof3,2-cJpyridin-2-yD((R)-3-

HO

IZ

hydroxypyrrolidin-1-yl)methanone (53 mg, 0.12 mmol), 1-Boc-pyrazole-4-boronic acid

pinacol ester (53 mg, 0.18 mmol), Pd(PPhs)s (7.0 mg, 0.0061 mmol), and Na,CO; (29 mg,

0.27 mmol) in dimethoxyethane (2.0 ml), ethanol (0.7 ml), and water (0.7 ml) was heated at

reflux overnight. The reaction mixture was cooled to ambient temperature, filtered, and the

soﬁd was washed with ethyl acetate and dried to provide the crude product as a tan solid (41

mg, 80%). LCMS (method D): Ry = 1.44 min M+H" = 426). 'H NMR (DMSO-ds, 400MHz)
- 8.77-8.82 (m, 2H), 8.66-8.68 (m, 1H), 8.07 (app s, 2H), 7.91-7.93 (m, 1 H)}, 7.73-7.78 (m, 1
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[60688}] To a solution of 2-dimethylcarbamoyl-3-(2-fluoro-4-trimethylsilanyl-
phenylamino)furo[3,2-cjpyridine-7-carboxylic acid ethyl ester (84 mg, 0.19 mmol) in
dichloromethane (3 ml) at -10°C was added iodine monochloride (0.38 ml, 0.38 mniol, M
solution in dichloromethane) and the solution was stirred at this temperature for 1 hour. A
saturated solution of sodium thiosulfate (5 ml) was added and the mixture was poured into
saturated sodium thiosulfate (15 ml). The aqueous layer was isolated then extracted with
_dichloromethane (2 x 25 ml), before the combined organic layers were washed with brine,
dried over magnesium sulfate and concentrated in vacuo. Purification of the resultant residue
by flash chromatography (Si-SPE, dichloromethane : t-butyl methyl ether gradient 1:0 to 1:3)
afforded the title compound as a yellow waxy solid (87 mg, 92%). LCMS (method B): Rt =
3.97 min, M+H" = 498.
[00689] EXAMPLE 1905: 3-(2-Fluoro-4-iodo-phenylamino}-7-hydroxymethyl-

furo[3.2-clpyridine-2-carboxylic acid dimethylamide

_N.__O
u
QNN
W :
HO © N
[66690] To a solution of 2-dimethylcarbamoyl-3-(2-fluorc-4-iodo-phenylamino)-

furo[3,2-c]pyridine-7-carboxylic acid ethyl ester (96 mg, 0.193 mmol) in THF (4 ml) at -40°C
was added dropwise lithium triethylborohydride (0.41 ml, 0.41 mmol, IM soiution in THF).
The resulting mixture was stirred at -40°C for 30 minutes before quenching the reaction with
the addition of saturated ammonium chloride (20 ml). The aqueous layer was isolated then
extracted with dichloromethane (3 x 20 ml) before the combined organic layers were dried
over magnesium sulfate and concentrated in vacuo. Purification of the resultant residue by
flash chromatography (Si-SPE, dichloromethane : ethyl acetate gradient 1:0 to 0:1 then‘ethyl
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~ acetate : methanol 85:15) afforded crude material. The crude material was triturated in
methanol to afford the title compound as a white solid (34 mg, 39%). TH NMR (DMSO-Ds,
400 MHz) 3.07 (6H, s, br), 4.83 (2H, d, ] = 5.6 Hz), 547 (11, t, ] = 5.6 Hz), 6.87 (1H, t, J =
8.7 Hz), 7.43 (1H, m), 7.66 (1H, dd, J = 10.8, 2.0 Hz), 8.54 (2H, m), 8.56 (1H, 5). LCMS
(method A): Ry = 6.74 min, M+H" = 456.

[00691] EXAMPLE 106: 3-(2-Fluoro-4-iodo-phenylamino)-7-phenoxymethyl-

furo[3.2-cipyridine-2-carboxylic acid dimethylamide

100692} To a solution of 3-(2-fluoro-4-iodo-phenylamino)-7-hydroxymethyl-furo[3,2-
¢]pyridine-2-carboxylic acid dimethylamide (34 mg, 0.075 mmol) and triphenyiphosphine
(20 mg, 0.075 mmol) in THF (3 ml) was added phenol (7.75 mg, 0.083 mmol) and DIAD
(18.5 pl, 0.094 mmol) and the mixture was stirred at room temperature for 21 hours. The
reaction mixture was diluted with ethyl acetate (40 ml) washed with 1M NaOH (15 ml) and

_brine (15 ml). The organic layer was isolated, dried over magnesium sulfate and
concentrated in vacue. Purification of the resultant residue by flash chromatography (Si-SPE,
dichloromethane : ethyl acetate gradient 1:0 to 0:1 then ethyl acetate : methanol 85:15)
afforded crude material. Repurification by flash chromatography (Si-SPE, ethyl acetate :
dichleromethane : cyclohexane 1:4:1) afforded the title compound as a white solid (12 mg,
30%). "H NMR (CDCl;, 400 MHz) 3.26 (6, s, br), 5.37 (2H, 5), 6.94 (1H, t, J = 8.6 Hz),
7.02 (3H, rh), 7.33 (2H, m), 7.41 (1H, m), 7.49 (1H, dd, J = 9.9, 1.9 Hz), 8.55 (1H, ), 8.66
(2H, apparent s). LCMS (method A): Ry = 12.30 min, M+ = 532,

[00693] EXAMPLE 107: 7-chloro-3- 2-fluoro-4-iodo-phenylamino)-furof3.2-
clpyridine-2-carboxylic acid sodium salt
Na' 0.0
W
07NN
c— I
Ly
- [00694] To a suspension of 7-chloro-3-(2-fluoro-4-iodo-phenylamino)-furo[3,2-

c]pyridine-carboxylic acid ethyl ester (100 mg, 0.277 mmol) in methanol (7 mi) was added
1M NaOH (0.32 ml, 0.32 mmol) and the mixture was stirred at 55°C for 3 hours. The
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55°C for 2.5 houﬁ)’[ﬁly I%EIC% ﬁ%fu%'v@%&%ﬁ@iﬂgcuo and the residue
azeotroped with toluene (2 x 20 ml). The resultant residue was then triturated in water and
filtered to afford the title compound as a white solid (74 mg, 75%). 'H NMR (CD;0D, 400
MHz) 6.95 (1H, t, J = 8.6 Hz), 7.44 (1H, ddd, J = 8.4, 1.8, 1.2 Hz) 7.54 (1H, dd, ] = 10.4, 1.9
Hz),-8.48 (1H, s), 8.49 (1H, s). LCMS (method A): Ry = 10.57 min, M+H" = 433,

[00695] EXAMPLE 108: 7-Chioro-3-(2-fluoro-4-iodo-phenylamino)-furo[3,2-
c]pyridine-2-carboxylic acid amide
H,N._.O
W
o N
o— !

-

[00696] To a solution of 7-chloro-3-(2-fluoro-4-iodo-phenylamino)-furof3,2-

cJpyridine-2-carboxylic acid sodium salt (60 mg, 0.110 mmol) and ammonium chloride (17.5
mg, 0.33 mmol) in DMF (1.5 ml) was added HATU (84 mg, 0.22 mmol) and
diisopropylethylamine (75 pl, 0.44 mmol) and the resulting solution was stirred at room
temperature for 3 hours. The reaction mixture was diluted with ethyl acetate and washed with
water then saturated sodium bicarbonate and then brine. The organic layer was dried over
magnesium sulfate, filtered and concentrated in vacuo. The resultant residue was t:(iturated in
acetonitrile to afford the title compound as a yellow solid (14 mg, 30%). '"H NMR (CDCl,
400 MHz) 5.69 (1H, s, br), 6.30 (1H, s, br), 6.98 (1H, t, ] = 8.4 Hz), 7.46 (1H, m), 7.53 (1H,
dd, J=9.7, 1.9 Hz), 8.03 (iH, s), 8.46 (1H, s), 8.56 (1H, s). LCMS (method A): Ry =10.46
min, M+’ = 432.

[00697] EXAMPLE 109: 3-(2-Fluoro-4-iodo-

carboxylic acid (2-methanesulfonylamino-ethoxy)-amide

(0]

_g
q

\

1)
N
°F s o F

N-(2-Aminooxy-ethyl)-methanesulfonamide (116 mg, 0.75 mmol), 3-(2-fluoro-4-iodo-
phenylamino)-furo[3,2-clpyridine-2-carboxylic acid (300 mg, 0.75 mmol), EDC (159 mg,
0.83 mmol), HOBT (112 mg, 0.83 mmol) and DIPEA (0.13 ml, 0.75 mmol) were suspended
in THF (5 ml) before DMF (5 drops) was added. The reaction was stirred at room

145



96 H 2.85, 4611, cC 1
-N
3-(2-fluoro-d-i odophenyBm no) - N-
temperature foSIBP@AL Fhk febti@[w3s cBre@r Pl »aldun@d Be residue dissolved
- in ethyl acetgﬁm%gﬁ%shed with aqueous saturated sodium bicarbonate solution (20
ml). The aqueous layer was washed with ethyl acetate (2 x 10 ml) and the combined organic
extracts were washed with brine and dried over magnesium sulfate and concentrated in
vacuo. The resultant residue was subjected to flash chromatography (SiO,, gradient 0-10%
- methanol in dichloromethane) to yield the title compound as a light yellow solid (120 mg,
49%). "H NMR. (CDCls, 400 MHz) 8.95 (1H, s), 8.61-8.59 (2H, m), 7.91 (1H, s}, 7.54 (1H,
dd, J=9.6,1.9 Hz), 7.48 (1H, dt, } = 8.4, 1.3 Hz), 7.37 (1H, dd. J = 5.9, 0.8 Hz), 7.03 (1H, t,
J = 8.4 Hz), 6.09-6.06 (1H, m), 4.17-4.15 (2H, m), 3.47-3.43 (2H, m), 3.04 (3H, s). LCMS
(method A): Ry = 7.34 min, M+H" = 535.
J00698] EXAMPLE 138: 7-Chioro-3-(2-fluoro-4-iodo-

clpyridine-2- carboxylic acid ((R)-2.3-dihvdroxy-propoxy)-amide

. H
N
HO/\E/\O 0] .,
A F
OH 0NN
Ch /) ﬁ ’
\ N |

Step 1: 7-Chloro-3-(2-fluoro-4-iodo-phenylamino

henylamino)-furo[3.2-

[00699]

carboxylic acid

A suspension of 7-chloro-3-(2-fluoro-4-iodo-phenylamino)-furo[3,2-c|pyridine-2-carboxylic
acid ethyl ester (150 mg, 0.33 mmol) in ’H\/IS (10 ml) was treated with was treated with
sodium hydroxide (1M aqueous solution, 0.832 ml) and the reaction mixture heated at 60°C
for 3 hours. The resultant mixture was allowed to cool then concentrated in vacuo, the crude
residue treated with water and the mixture adjﬁsted to pH 5 with acetic acid. The resultant
suspension was filtered, the residue collected and dried in vacuo to give the title compound as
a yellow solid (105 mg, 74%). 1H NMR (DMSO-ds 400 MHz) 8.63 (1 H, s), 8.45 (1 H, s),
7.69(1H,d,J=10.28 Hz), 749 (1 H, d, J=8.22 Hz), 7.03 (1 H, s).

[00700] :
carboxvlic acid ((R)-2.2-dimethvl-[1.3]dioxolan-4-ylmethoxy)-amide

Step 2: 7-Chloro-3-(2-fluoro-4-iodo-phenvlamino
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[ 00742] TABLE 4 Exanpl e
Strut: Wr Name | i nei nedi ate
purification nethod(s)
Deprotection Method LCMS RT.
M.R+, Method "Il NWVR (ppm 11.1
10 ( DVMBO d;6)js &
HE  8.52 (sT°11)g
11-1), ol

[00701] A suspension of 7-chioro-3-(2-fluoro-4-iodo-phenylamino)-furof3,2-
clpyridine-2-carboxylic acid (177 mg, 0.41 mmol) in dry dichloromethane (6 ml) under an
atmosphere of nitrogen was cooled to 0°C and treated with DMF (1 drop) and oxalyl chloride
(0.102 ml, 1.16 mmol). The reaction mixture was stirred for 1 hour then the solvent removed
in vacuo. The resultant residue was re-suspended in dichloromethane and treated dropwise
with a solution of O-((R)-2,2-dimethyl-[1,3]dioxolan-4-ylmethyl)}-hydroxylamine (101 mg,
0.69 mmol) and DIPEA (0.172 ml, 1.21 mmol) in dichioromethane (4 mi) before being
stirred for 3 hours. The reaction mixture was washed (water, brine), dried (Na;SOy), filtered
and concentrated in vacuo to give the titie compound as a yellow foam (207 mg, 90%). The
foam was used in the subsequent step without further analysis or purification.

[00702] Step 3: 7-Chloro-3-(2-fluoro-4-iodo-phenylamino}-furo[3.2-c]pyridine-2-

carboxylic acid (( R)-Z.3—dihvdroxv-nropoxv)-amide‘

[00703] A solution of 7-chioro-3-(2-fluoro-4-iodo-phenylamino)-furof3,2-cjpyridine-
2-carboxylic acid ((R)-2,2-dimethyl-[1,3]dioxolan-4-ylmethoxy)-amide (280 mg, 0.49 mmol)
in methanol/ ¢.HCI (0.14 ml ¢.HCl(yg) in 25 ml methanol) was stirred and room temperature
until TLC showed no starting material remaining. The reaction mixture was concentrated in
vacuo and the residue treated with dichloromethane (11 ml) and triethylamine (0.210 ml),
stirring for 20 minutes before re-concentrating in vacuo. The resultant solid residue was
subjected to reverse phase HPLC (Phenomenex Luna 5 C18, 0.1% HCO,H in water on a
gradient of acetonitrile) to give the title compound as a pale yellow solid (168 mg, 66%).
LCMS (method A): Ry = 8.87 min, M+H = 522. (CD;0D 400 MHz) 3.61 (1H, dd, T =114,
5.3Hz), 3.65 (1H, dd, J = 11.4, 5.1Hz), 3.94 (1H, m), 3.99 (1H, dd, J = 10.0, 6.8Hz), 4.11
-(1H, dd, J=10.0, 3.5Hz), 7.07 (1H, t, ] = 8.6Hz), 7.52 (1H, m), 7.61 (1H, dd, J = 10.2,
1.9Hz), 8.38 (1H, s), 8.56 (1H, s).

[00704] EXAMPLE 139: 7-Fluoro-3-(2-fluoro-4-iodophenylamino

clpyridine-2-carboxylic acid (2-hydroxvethoxy)amide

-furo[3.2-
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1H, 7.1 (m | 4H) N
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[

-furo[3.2-clpvridine-2-

-iodophenylamino

Step 1: 7-Fluoro-3-(2-fluore-4

[060705]

carboxylic acid

[00706} 7-Fluoro-3-(2-fluoro-4-iodophenylamino)-furo[3,2-c]pyridine-2 carboxylic
acid ethyl ester (4.00 g, 9.0 mmol) was stirred as é suspension in ethanol (150 ml) at room
temperature before being treated with 1M NaOH and heated at 60°C for 2 hours. The solvent
was removed in vacuo and the residue diluted with water (50 ml) and acidified to pH 4 with
glacial acetic acid. The resulting solid precipitate was collected by filtration, washed with
water and dried at 40 °C under vacuum (P,0s) to give the title compouhd (3.75 g quant.).

LCMS (method B) Ry 3.51 min M+H™ 417.

[00707] Step 2: 7-Fluoro-3-(2-fluoro-4-iodophenylamino)-furo[3.2-c|pyridine-2-
carboxylic acid (2-vinyloxyethoxy)amide
o}
ey
o
P LR
l » Q
i
[60708] 7-Fluoro-3-(2-fluoro-4-iodophenylamino)-furo[3,2-c]pyridine-2 carboxylic

acid (3.75 g, 9.0 mmol) was stirred as a suspension in dry DCM (100 ml) under argon at 0

°C, and treated dropwise with oxalyl chloride (2.24 ml, 25.7 mmol), maintaining the

temperature below 5°C. The resulting mixture was stirred for a further 1 hour before

concentration iz vacuo. The residue was re-suspended in dry DCM (100 ml) under argon at 0

°C and treated dropwise with a solution O-(2-vinyloxyethyl)hydroxylamine (1.40 g, 14.3

mmol) and diisopropylethylamine (4.70 ml, 3.48g, 27 mmol) in DCM (20 mi). The resulting
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2- car boxam de 112 HH, ,- 60

NLi HF C 3.987, 486.1, E (CDCl3)
| 9.21 (s, 1H), 8.60 (m 211), 7.95
solution was (s131;ed a;hcﬂ-@llpwea to5@rm to roem tempera(mg{ OYy] 3 hours before being

washed with Jva-térlﬁen satzr-aiécﬁsal(ng, dd8d (MéSf)‘)),,ﬁltered and evaporated in vacuo to
give a residue which was subjected to flash chromatography (SiO-; gradient 0-10% ethyl
acetate in dichloromethane) to give the title compound as a yellow solid (2.41 g 53%). LCMS
- (Method B) Ry 3.82 min M+H" 502.

[00709] Step 3: 7-Fluoro-3-(2-fluoro-4-iodophenylamino)-furo[3.2-c]pyridine-2-
carboxvlic acid (2-hydroxvethoxy)amide
- [00710} 7-Fluoro-3-(2-fluoro-4-iodophenylamino)-furof3,2-c]pyridine-2 carboxylic

acid (2-vinyloxyethoxy)amide (2.41 g, 4.80 mmol) was suspended in ethanol (100 ml) and
concentrated hydrochloric acid (2.0 ml) added. The mixture was stirred at room temperature
for 1 hour before neutralizing by the addition saturated aqueous sodium hydrogencarbonate
solution. The solvent was then removed in vacuo, and the resultant residue was dissolved in
DCM, washed water, dried (MgSQy,) filtered and evaporated in vacuo to give a crude residue
which was subjected to flash chromatography (SiO,, gradient 0 to 2% methanol in
dichloromethane) followed by recrystallisation {(aqueous methanol) to givé the title
compound as yellow needles (0.837 g, 36%). LCMS (method A}): Rt 9.15 min, M+H" 476;
1H NMR (DMSO-dg, 400 MHz) 3.60 (2 H, m), 3.88-3.93 (2H, m), 4.70 (1 H, brs), 7.02 (1H,
t, J =8.68 Hz), 7.46-7.49 (1H, m), 7.68 (11, dd, T = 10.55, 1.92 Hz), 8.36 (1H, s}, 840 (1H,
_8),8.64 (1H,d,J=2.58 Hz), 11.95 (1 H, s).

[00711]  EXAMPLES 20-96 and 111-159

100712} Compounds in Tables 2. 3. and 4 were prepared by general methods outlined
below: |

[00713] Amides and hydroxamates were prepared from the appropriate acid by using

the coupling general method described below. In some cases the intermediate acid was not
1solated the coupling reaction performed on the crude carboxylate sait produced by followmg
the saponification general method.

[00714] Saponification general method

- [60715]} A mixture of carboxylic acid ester, IN agueous NaOH (1-2 eq.) and EtOH was

heated at 70°C for 1 hour. The reaction mixture was concentrated in vacuo and azeotroped
with toluene to give the crude carboxylate salt.

[00716] Coupling general method

[00717} The appropriate carboxylic acid or carboxylate salt was suspended in

anhydrous THF before the appropriate hydroxylamine or amine (1-4eq.), EDCI (1-2eq.) or
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7.38 (d,m 111), 6.90 (1, N
114), 3.97 (s, 2H), 1.32 (a,
3(2-Fl unro-4-indo- pircnyl am no) -
-HATU (1-2 eﬁlfﬂplBt (1-2eq.) and DIPEA (2-4eq.) were added. In some cases DMF was

added as a ccj-\!'ol(/e%f t %Q@gMﬁb%ftmy:ltiQﬁlQ@ E@o}é}l’t temperature until the
reaction was ?‘[olflr{‘pg% %J _S&L&f ‘Llhed rleagt%i Iglfxtur% @vgsbcoon)églggteg ?n vacuo. The
resultant residue was dissolved in ethyl acetate and washed with water before the organic
layer was isolated, dried over sodium sulfate, then concentrated in vacuo and purified by one
of the general purification methods described below. If necessary, any protecting groups
were then removed using one of the deprotection conditions described below.

~ [06718] Deprotection general methods

[00719] Method A: Aqueous HCI (1N or 2N) was added to a mixture of the protected

substrate in an appropriate solvent at ambient temperature. The mixture was stirred until
analysis (TLC/LCMS) showed complete consumption of starting material. The reaction
mixture was neutralized, concentrated in vacuo and subjected to purification.

[60720] Method B: A solution of the substrate in methanol was loaded onto an
Isolute® SCX-2 cartridge. The cartﬁdge was then washed with methanol before the desired
product was cluted using 2M ammenia in MeOH and the eluent collected then concentrated
to give a residue. The residue was subjected to purification.

[00721] Method C: TBAF in THF was added to a solution of the sily! ether, the
mixture stirred at ambient temperature until analysis (TLC/LCMS) showed complete
consumption of starting material. The reaction mixture was concentrated in vacue and
subjected to purification.

(00722} Method D: TFA was added to the substrate eithet neat or as a solution in
DCM. The reaction mixture was stirred af ambient témperature until analysbis (TLC/LCMS)
showed complete consumption of starting rﬁaterial. The reaction mixture was concentrated iz
vacuo, and subjected to purification.

[06723] Method E: A 20% solution of piperidine in DME was added to the substrate.
The reaction mixture was stirred at ambient temperature until analysis (TLC/LCMS) showed
complete consumption of starting material. The reaction mixture was then concentrated.
[00724] Method F: A 4N HCl solution in dioxane was added to the substrate. The
reaction mixture was stirred at ambient temperature until analysis (TLC/LCMS) showed
complete consumption of starting material. The reaction mixture was then concentrated.
[60725] Method G: An aliquot (3 mol equivalents) of freshly prepared HCl in
‘methanol solution [concentrated HCI (0.14 ml) in methanol (25 ml)] was added to the

coupled substrate at ambient temperature. The mixture was stirred until analysis
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H N .."(OF N Osh. -IP\r N

N- (1- hydr oxy- 2- net hyl pr opan- 2-

yl oxy) - 3- (2- Fl uor o- d-i cal o- phenyl
(TLC/LCMSasthwrd jobieia doBsuiption ¢ ytariing fpferial Th aquiges were
- evaporated t(?((%msgﬁd the sidhe a3 dissGhE0 inlﬁchl&onﬁeh‘lﬁ@@d treated with
tnethylamme( 3 m(g valenéjl‘a:!')omg t%mé%tm(e For IO]IXII_Q T}Ee%mg,’lﬁe was then

concentratedlni vrzz)uo an%th?ﬁsl(tuf c%ito f ﬁcat70n5 0
[00726]  ( Erifiewionkpdpral vpthle (t | in), 4. 75
007271 ( Methdid ki-SPE3r s(i-@;co e B)etate/tycBhe@ B gradient

[0o728] © M)efaod]sl 4; bE R SiISTO ety adetareBEMISra@lne

[00729] | M(et;l?,od'gl SrPg ﬁr_ SI1-%_]S Q, meﬁlzénﬁl/qCM ngéadlent)

[00730] NMf:tth[LPy é}r%’%yr 82186@1:1??91?1@ alﬁce?te gradient

[00731] Y Moth@\E) Erers@pBasHPEL PhendmehierBun@s phenyl/hexyl, 0.1%
TFA in watefd@fa mfﬁi&hanolc 4.03, 500.1, E

[00732] ( € ()Q)FZ rSei/e?sce)d ;ghg’sé HIJL%IJP)lénomenex Luna 5 phenyl/hexyl, 0.1%
TFA in water on a gradient of acetonitrile ;

[00733] Method G: reversed phase HPLC Phenomenex Luna 5 phenyl/hexyl, 0.1%
HCO2H in water on a gradient of methanol

[00734] Method H: reversed phase HPLC Phenomenex Luna 5 phenyl/hexyl, 0.1%
HCO2H in water on a gradient of acetonitrile

[60735] Method I: A solution of the substrate in methanol was loaded onto an
Isolute® SCX-2 cartridge. The cartridge was then washed with methanol before the desired

product was eluted using 2M ammonia in MeOH.

[00736] Method J: Si-SPE or Si-ISCO, ethyl acetate/hexane gradient.

[60737] Method K: reversed phase HPLC Sunfire C18, 0.05% TFA in water on a
gradient of acetonitrile.

[00738] Method L: Si-SPE or Si-ISCO, ethanol/ethyl acetate gradient.

[60739] Method M: Si-SPE, ether/pentane gradient then methanol/ether gradient
106740} Deviations from general methods:

! Triturated in hot methanol; * recrystallised from ethyl acetate; ? triturated in diethyl ether; 4
recrystallised from diethyl ether; > recrystallised from 5% MeOH in CHCls; ¢ Si-SPE
ether/pentane then methanol in ether eluent; " triturated in ethyl acetate, 8 ester saponification
with lithium hydroxide, ® A C18 column used; 19 reaction carried out m DMF; 1!
chloroform/methanol recrystallisation; 12 trituration in acetonitrile; 3 DMF used as reaction
co-solvent; 14 recrystallisation in methanol; 15 final elution with 10% methanol in ethyl

acetate; 16 Reaction mixture heated at 55°C; 17 triturated in diethy! ether/DCM.
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8.60 (in, 2H), 8.00 (s, 1H), 7.51
(dm 111). 7.44 (ti,m 1H), 7.40
(d,d, 111), 7.00 (t,rn, 111),
3.95 (t, 211). 1.92 (t. 2H). 1.50
[00741] ($4p@H) . 115 HO OHF | o N N
N vridin 7-vHhmet haoayvd?l2 (2
LI \Jr-l]l T A>. :I\ T ].IIIILoL II\.II\].\J\J \L
Fl uor o-4-i ccﬁ)- pi ’geryﬁl am nag)thro
[3,2-clpyridd ne-2-dar boxanide C
- SAP :
2 8.07, 505. 1F EHMBO) 58(d. 1H),
5| sBubBNem 21132 823855 .5&11), HNMR(ppm)
& 7.85 (t,d, HE), 27 48|, 1
111), 7.67 (&, d, g1HE, 7. 631 (d,
£ a
IH), 7.50 (&Grin,~IH), [7.36 (m
20 H'CLLM) . .02 @1, AR, 1,b. [Bki,(|$DMSO-De) 1.69-(2H, m),
y . , 1140 MeOH,! N |9%00 |I1.91 (2H, m), 2.71 (2H, m),
N Larhenyilet hoxy) 3- (2-HuqP g2 @t m). 393 (11 m),
[ nylfammp) f urloP, 2- S6 (I, & 8Hz), 7.
vcom P _ (1H, m), 7.64 (2H, m), 8.5
Sl yri dlmne- 2- carboxam de | (iH,d,J=5.8Hz), 8.59 (14,
-Fluoro-4-iodo-phenylamino)-fur
S cpying 2 orouie d, J = 0.8Hz), 8.60 (24, s, br)
(sr;li;:endm-tt—yloxy)-amxde mono formate
21 | mNOo - - BZ | 6.68, | (DMSO-Dg) 7.04 (1H, 1,7 =
K 398, | 8.7Hz), 7.50 (1H, m), 7.66
] A | (11, dd,J=5.9,0.9Hz), 7.70
& ! (1H, dd, T = 10.6, 1.9Hz),
N _ 7.78 (1H, s, br), 8.01 (1H, s,
o A loine s oo 06 br), 8.38 (1H, s), 8.54 (1H,
amide s), 8.58 (1H, d, J = 5.9Hz)
2 o A |Ain |D |6.40, | (CDCl)3.58 (3H, 8),3.78
° IMS 472, | (2H, m), 4.09 (2H, m), 4.14
A | (1H, s, br), 6.99 (1H,, =
8.6Hz), 7.38 (1H, dd, ] = 5.9,
0.9Hz), 7.42 (1H, dd, J =
3-[(2-Fiuoro-4-iodo-phenyl)-methyi- 109: ZOHZ)a 748 (1H: ddd>
arivluls dpriche ¢ cateon 1=8.6,2.0,1.017), 8.23
(1H,s), 8.55(1H, d, J =
5.9Hz), 9.27 (1H, s)
23 L . A |Ain |A |7.24,|(CDCl)3.31(1H,s, br),
Houo Mg IMS 472, |3.58 (3H, s), 3.86 (2H, m),
o NN A | 4.19@2H, m), 7.00 (1H,t,]=
=\ 8.5Hz), 7.39 (1H, dd, ] = 5.9,
N ! 1.0Hz), 7.44 (1H, m), 7.52
3—(2—Fluoro-4—iodo~phr§nylamino)—fur (1H, dd, J= 9.8, 1.9HZ), 8.5
o[i%,2—(;]§yn;dine—2—c>raneoxy]_i;:n?icid (H_L S), 8.59 (IH, d’ I=
(2-hydroxy-ethoxy)-methyl-amide 5.9HZ), 861 (1H, S)
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J 13.55, 518.1,E (HVBO 8.32 (s,

1H), 8.26 (d, 1H), 8.20 (s, IH,
7.73 (a, 1H) 723(dd 1H),
241 Nl 05-7.18 0d) | 6. |6P5.( IOMI4D ;4?19&3 (H)i t;g*
5 m), 7
%ﬁfb\q’ H ) ! bri“ @ﬁl (d 34H) (1HIi ,7=10.7, 1.9Hz),
. 8.13 (11, d, J = 6.5Hz), 8.54
(2- Fi uorc-4-| odo- pheny! ap@ang k=1 (1H, d,7-
seruodsbbo@fiaanma- C] pyrii di ne- 2-|car DexHPOC(IH, s), 11.58
e eI 0 "RR) - 2- hydr oxy-/pr opory i(lélm @‘é
25 C3.76—473-E (DlV_%ﬂ d?@ 1.82 (2H, m), 2.08
- , M}, 4.
CL(*br - 1H), 8.60 (d.” J jo E%%EZ!SO(ZH m), 4.03
1@ 8.55 (s, 1H). 8..36 mdt T=11.9, 4.5Hz),
1 ({dd,| 1=10.4,, 1. E4E-IZ(Hm) 6.99 (1H,t, 7=
68 (dd, J=6.0,| 1.28 Z% ;gggdii ;’9
m 5
2Fluor od lo)fur d, 1 8. 4 l_|Z’ 1% dd J= 98 19HZ) 7.99
'8 8 Hz
Ot[e?’trirfyz)rlg yran-4-yloxy) gnde T v, 111) ! 4 Ys), 86(1H d,J=
CEr 3.84 (iln, | H), 53Hz3]363(1HdJ—
(d, J=6. O Hz, 211), 1.08 (d-,9HZ),8-72(1H,S)
1=6.4 117, 13H) 18 HO | o "0
26 W ON C,U'[Ain |L° [696, | (CD;0D) 3.80 (2H, m), 4.07
Ho~70 4 b @ . IM 423/ (2H,m), 7.20 (1H, d, T =
3° -[FlLuor - 4-li odu-|phecyd Rlsig)74s (1 dd, J =8.6,
[ 3, 7-c]|peri di rie- 2-car/boRayi7iee(1H, dd, J =5.9,
30[3‘52‘3@2.:?22%9“.2"“2474, B (DVSO-db) 12847710141~
2hyd itbxy)aude if—b 8.160 (c’ Jl = 62 H) ’228252“}:
IH), 8.55 (s, 1H) 8.36 (Swolh). ¢
7.71 (cld, 1=10.4. 1.6 Hz, 111)
27 § 7.68 (dd, 1=6.00, 1.|3 Hz83.1 @005 145 (9H,s),4.11
=0 NR A9 (d, 568, | (2H,m), 4.17 (2H, m), 4.89
A | (1H tt, ] =64, 40Hz), 7.01
™y “Q (10, t, T = 8.5Hz), 7.39 (1H,
d,1=5.8Hz), 747 (1H, m),
7.53 (1H, dd, J=9.7, 1.9Hz),
iﬁ%&%;i;’;;m:?;c‘;ﬁizz‘;ﬂ;“ﬁ 7.97 (1H, 5), 8.60 (1H, d, T =
inooy)-azeldine.-carboxylc aci 5.8Hz), 8.61 (1H, s), 8.95
(1H, s)
28 | HO A |D A | 6.53, | (DMSO-Dg) 3.79 (1H, dd, J
TN 470, | =11.40, 1.5Hz), 3.90 (1H,
o IR : A | dd,J=8.7,1.8Hz),3.98 (1H,
o @ dd, J= 8.7, 4.4Hz), 4.00 (11,
P ‘ dad, T=11.4, 5.5Hz), 4.72
(1H, m), 5.52 (1H, d, T =
[3-(2-FIuoro_—{-iodofphenylamino‘)—fu 4.0HZ), 7.01 (1H5 t, J=
i e manane 8.7Hz), § 7.49 (1H, m), 7.70
(1H, dd, 7=10.5, 1.9Hz),
7.73 (1H, dd, J = 5.9, 1.0Hz),
8.51 (1H, s), 8.57 (1H,d, T =
1.0Hz), 8.58 (1H, d, T =
5.9Hz)




a 'd 08)-2-hydroxy-propory) am de

.1=8.4 Hz, IH), 7.00 (t, 3=8.8
Hz, 111), 4.83 (hr. | H), 3.84
(m 1H). 371 |(d, J=6.,0 Hz, 211),
29| N1008_(d, JF6.4 -Hz, |811).120(GRI:5e04 GH. ), 7.00
o i (2-f/1 uor o- 4 428, | (1H,1, I = 8.5Hz), 7.37 (1H,
0" Hﬁ . A | dd, T=5.9,0.9Hz), 745 (14,
henyl amno) m), 7.52 (1H, dd, ] = 9.,
kro[ 3, 2- Opyridi n- 2- 34) ( 3- 2.0Hz), 7.98 (1H, 5), 8.59
Rk .cas%“frrgt hyl pyrir ol i dir gwgg& .63 (1M,
met oxy . y . ]
30 | ho H"V”" b6) UA7Q C(3 8¢ I,‘C"" ézé OD) 3.80 (2H, m), 3.85
\/\8 r8:r72 (m |11-1), 7. 3H§ $ 4.07 2H, m), 6.84
117,@5 |75-1 7. 78 (m A | HlY1H, ddd, 1= 8.8, 2.8,
v 3 93 4m021(H') Sirtieth P i
. in, -1),
nzm m 2H), 180~ 1480CE 83 P
2‘1‘115 "7 30-1.32 (8, 311) 12Lu0ZsS00my)
-S
31 HNV(O 02- {1 uon é- 44 odgphertyF.nifithe)) 3.14 H, m), 4.08
6 rli di n-12- ?,( 681(1HtJ'
%ﬁ y y . 739(1H m), 7.50
3- ni 4- hydr oxynTr ol | d| T=10.6, 2.0Hz),
y t h%g})n;; (150H8J7'C;. ?6, ézlﬁ{fgﬂ(umgd J= 59[9_121) OHz),
3-2-Fifo {M? o - 5 n 5(1H,d,I1=5 8.57
0[320§': ine-2-carl OXleaCI 5 ] o _
(2-ami thg_y r];[ld n 210 . 75_ 7 SIH(M 1OHZ)
32 s tH) 7' 56 . ?’8 G %:11) ’ (CDCls) 2.15 (2H, m), 2.53
UJ *@7 .10 (in,| I'H, 5.80-5@®0 j=8.1Hz),3.53 2H,
, 3.50-4.40Q (m 6107221Hz),3.67 QH,t,1=
5.0Hz), 4.08 (2H, t, J =
W ‘ | 5.0Hz), 6.98 (1H, t, J=
3-(2-Fluoro-4-iodo-phenylamino)-fur SSHZ), 742 (1H, m), 746
oo e (I 1= 56, 0. 7.50
(1L s), 8.57 (1, d, J =
5.9Hz), 8.64 (1H, ), 10.6
(1H, s)
33 | wo_~ Koo A |CB |C |3.88, | (DMSO-Dy)3:62(2H.1,J=
° b0 362, | 5.5Hz),3.93 QH,t, 1=
QY A 5.5Hz), 452 2H, d, 1 =
& ) fj\ 5.7Hz), 4.74 (1H, s, br), 5.30
N o (1H,t, T = 5.7Hz), 7.15 (1H,
S{eFluorot hycroqmetry! phenyia dd, J=8.3, 1.8Hz), 7.25 (1H,
lic acid (2-hydroxy-ethoxy)-amide dd, J=11.6, 1.8Hz), 7.29
(1H, t, J = 8.3Hz), 7.64 (1H,
dd, J = 5.8, 0.9Hz), 8.22 (1H,
s), 8.31 (1H, s), 8.55 (1H, d,
J=5.8Hz), 11.74 (1H, s, br)
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HO -c--\ u-N0O.i --6\ -N
(142- (160(64-i odophenyi am no

furo[ 3, 2- ckwi di n-

2-y1) ( 3-

34 [wo_-Nydsoxyazetl Ldijnvid - yH)|[Fet.naMsoAR) 2.34 GH, s),
61, 454.0, 185 ( DVBO3H6)| 362 (2H, 1,1 =5.0Hz), 3.93
8366-8,68 (s, [111), 8./62-8 2515 A 2)01;?77(10;%&
1N) 8.47 (S, 111) 7.192-7 7). 7.23 (1H, t,J
u&rf[;;ugﬁﬂgr;&é%gfggyyﬁgﬂﬁs- 7.97 (in. 1H), ~ 8.6Hz), 7.63 (1H,d, J =
d (2-hydrofy-etp@-ampie 4 in, 111) , 6.96- 7._8}@4,‘8.17 (1H, s), 8.27°
(m 111), 4.70- 4.75 (hi, |{§=p33401HLdI=
35 4,50-4.58 {m—11- Ly 4. 21- 42 2.52 (3LL 5), 3.80
HO 1 o Y : . S
e 2H) , f 29-3 51 |(} Nl,37¢ H{ L 4.7Hz), 4.07 (2H,
@} e\l \[ZN" | 7=4.7Hz), 7.11 (1H, dd, J
»~ ( suor 0- 4- i odophenyl |=8.5,2.0Hz),7.18 (1H, dd, J
“22 o[|3, 2- c] pyri di a- 2= 11.2,2.002), 7.28 (1K, t.J
s rgng'uom 'phen Tl "5 | =8.5Hz), 7.58 (1H,dd, T =
yhcac)x ﬁ}g hox%amlde . (h) | 3 hyc r OXy 2 5. ,0.9HZ), 8.32 (1H, S),
yl') pyrrolidi n-| g3y qm, a 5=59Hz)
36 j)gqgnsg; nanne - J-1.96 4, 4984 0(&DCh) 1.52 (9H, 5), 2.94
P 3 ) 8.145-8.87 (I, |13H19,3.60(2H, )=
8. 65k 8! (lin,| 21-1). 87080 §H7? OZ(ZHtii
(24{[3( (ig . :;‘lc-v—l_l) ’Iamm7 62- 7 65 (m All_l) ’g 5 3 Eégz :;1):;50
Vs d. 2;.&" il ), 6. 90-16. 98 (i |mum, dd 1=98, 1.7Hz), 8.02
?lZ?ﬁt’l;eI!iLT VRTF8-4. 32 On.| 2H), | (1H,s), 858 (1H,d.J=
3. 80- 3. 82 (i n,| 111), 3. 65-/3.980 8.65(1H,s),10.54
(m IH, 3.60-|3.62 Oon, 2149
- \,HSO 357 —2H) 124 -
37 | RS Sik L14%.43, | (DMSO-Dg) 2.52 (3H, 5),
o™ 471, |2.89 (2H,t, I =5.3Hz), 3.91
O A | (QHt,T=53Hz), 6.84 (1H,
t,J=8.8Hz), 7.43 (1H, d, I =
3-(2-Fiuoro-4-iodo-| phenylammo) -fur 8.5HZ), 7.64 (IH’ dd’ J=
iAo b 10.8, 1.9Hz), 7.65 (10, d, T =
¢ 5.8Hz), 8.49 (1H, d, T =
5.8Hz), 8.58 (1H, s), 8.61
(1H, s, br)
38 B |D H | 5.63, | (CDCL) 221 (1H, m), 2.45
w( ), Koo 483, (1H;rr13),3.24(1H,dd,J=
A | 13:1,2.9Hz), 3.55 (2H, m),

: o
H F
07NN
7\
HCOH =N 1

3-(2-Fluoro-4-iodo-phenylamino)-fur
of3,2-clpyridine-2-carboxylic acid
((S)-pyrrolidin-3-yloxy)-amide mono
formate salt

3.87 (1H, d, T = 13.1Hz),
4.98 (14, t, J = 3.3Hz), 6.98
(1H, t, J = 8.5Hz), 7.34 (1H,
dd, J = 5.9, 0.9Hz), 7.43 (1H,
m), 7.50 (1H, dd, T=9.8,
1.9Hz), 7.96 (1H, s), 8.55
(1H, d, J = 5.911z), 8.61 (1H,
d,7=0.9Hz)

155




HQ OH HO * | -

1't

(312-fl uoru-4-iodopheny 1 '
arai no) furo[ 3, 241pyri di n-2-y0

39 Ho\» ERg 8. 4R) 3p4twi hyldr opoye3,2(CDCL) 3.83 2H, m), 4.13
hydioxyni et hynpyr rjol i di#h-|12H, m), 4.22 (1H, s, br),
Tﬁéﬁ ne 3028, 514, 1709 41LL 1784, 748
0- D6) 8. 65-8. 80 (m 21@6’19}&) 7.93 (11, 5),
7.cmor73 Q0 leoQ9Q. (i N, | 111)), 7| 71-|84748H,s),8.57 (11, 5),
SRS 48- 7, 52 (0, 114K ity
40 -4.12 (m By, |3 9354, |Q0:0M3.79 (2H, m), 4.07
3.78-3.8%%in. ¥121 XSZ?H“;USQS&H t)J;@ :
VA m X
177 On, 2110 125 Th L i T2 102, 19¢8,
.0 H Qezky| 10 /.. 8.67 (1H, 5), 8.91 (1H, 5)
, ;gv;gggﬁfgfmgmaﬂ uorp 44cdopheny| am no) ‘
41 ey Zmy&mmomm@ ef TR g 5.07, | (CD;OD) 4.20 (2H, dd, J =
HN R 3 . > B 0
=% °( pwr ol i di'n- £Dnnfé{t NaBONG: 2 4 4117, 434 (21, dd. T
: 4:> 452. 1, Do DVBO- 113 6)| =122, 6.5tz), 4.89 (1H, m),
HOO2H 1-8, 63 (s, [111), 8.52- 865%(1{mJ=8.6Hz), 748
3 FIqunloJe—)honVlamZv)ﬁﬁs- 7.68 (m 2H 7(]‘@2“1)’ 7.57 (1H, dd, =
0o[3,2-c|pywxiine;; 10. y HZ), 7.61 (1H, d, J=
(saazltetldln— ybxészexgichmate ]1' 1 y 6 92' 6 98 6.0N7 3 8.50 (IH, S), 8.51
111), 3.82-3.84 (m; 2H (1H, d, J = 6.0Hz), 8.53 (1H,
3.78-3.80 Om 211), |13.43-3.146 (m
211\340-34(,21)26 '
a2 - T 1235, | (CDCls) 8.75 (s, 1H), ) (s,
470, | 1H), 8.59 (d, 1H), 7.99 (s,
\@ 1H), 7.50 (dd, 1H), 7.43 (d,
1H), 7.37 (d, 1H), 6.85 (1,
1H), 3.82 (d, 2H), 2.04 (m,
(2-Fluoro- 4» 10d0 1H), 1.01 (s, 3H), 1.00 (s,
Phenylamino)-N- o 3H).
isobutoxyfuro[3,2-clpyridine-2-
carboxamide
43 )\ H o - T 207, | (CDCL) 8.64 (s, 2H), 8.60
o™,k 456, | (d, 1H), 8.15 (s, 1H), 7.51
RO (dd, 1H), 7.43 (m, 2H), 6.97
— “(t, 1H), 4.25 (m, 1H), 1.195
N ! (s, 3H), 1.19 (s, 3H)
(2-Fluoro-4-iodo-
phenylamino)-N-
isopropoxyfurof3,2-c]pyridine-
2-carboxamide
44 H_o - T [ 242, 1 (CDCl;) 8.68 (s, 1H), 8.63 (s,
@” ° HoF 504, | 1H), 8.58 (d, 1H), 8.10 (s,
Q™ @ 1H), 7.54 (dd, 1H), 7.50-7.40
Ve | (m, 6H), 7.36 (d,d, 1H), 7.0
(t, 1H), 5.2 (s, 2H).
(2-Fluoro-4-iodo-
phenylamino)-N-
benzyloxyfuro[3,2-c]pyridine-
2-carboxamide
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er--i - HO . F

HL N ..

..... , Y
Un ), '
(342-f1 uoro44odopheny1am no)
45 fumo 3 2 cijpyridi n-[Z- y[I340,2R-DER)) 8.79 (d, 1H), 8.63
4-"hyi¢ - 24hy/danxy et ﬂ%) (s, 1H), 8005(85> (11%)=17}~I62
pyr -1-yl ) net hano )7(0’(1 1}%3
498\ﬁ) (Di NB0-D6' ) |8.65 (.3 HD). 3,35 (1, 26D,
gﬁ‘o‘;";@(;ﬁ%‘; 56 (m [211). 7.66- Z,o (@, 2H).
propoxy(ﬁiro[lS,Z cl ié—, 7.44-7.147 ( n, 111)
46 carboxalmdeQR R Q9 (m 111) . 5. 016 )8’70( TE, §.58
N S,
4F90' 96 (mK14 6, {1 ¥, 8.52 (¢, 1H), 8.23
4 25 @214) 3.54-3.166 (Ma,t, 1H), 8.10 (s, 1H), 7.93
314) 3.28(s,| 1H),| 2.10- 242211),7.75 (d.d, 1H), 7.59
12 Fluor (ﬁo pheiyjz) 1.84- 1.89 (in 1@]_(}12H) 7.53 (dm, 1H), 7.5
amino)- & yﬂdme . ' (t,  AH)NG.97 (¢, 1H), 4.22
carboxalid)propoxy ke, Ol N F q sr )@(t 2H), 2.10 (m,
[3.2- °]P5(“8“e% PRSI 4- | odopheny| amii
47 a3, Z- ej pyri-di n-Z- yjGaz9 (]éMSO)%O(s, 1H), 8.75
A hy &gi 24byldr oxynet [$yd. ) (tiI ;Hg),sié-tzf% (fié)ng’3866(O (d
; , 8. S, , 8. S,
PYTT Q% 49h :D yl nnet hanon H), 8.19 (d.t, 1H), 7.68 (m,
2 Fluoroio f?bhenyl 2H), 7.50 (m, 2H), 7.02 (t,
amino)-N-[3-(nicotinamide) 1H), 4.00 (t, 2H), 3.42 (m,
propoxy] furo[3,2-c]pyr1dme-2- 2H), 1.9 (m, 2H)
carboxamide > ?
48 PPN - - K | 1.72, | (CDCI3) 9.10 (s, 1H), 8.70
A 576, | (m, 3H), 8.62 (d, 1H), 8.60
é Q. C (t, 1H), 7.98 (s, 1H), 7.84
o (d,d, 2H), 7.58 (d.d, 1H),
(2-Fluoro-4-jodo-phenyl 7.49 (d,m, 1H), 7.39 (d,m,
Zggﬁj’c)o{fnﬁm deyproposy] 1H), 7.04 (t, 1H), 4.20 (1,
furo[3,2-clpyridine-2- 2H), 3.80 (m, 2H), 2.0 (m,
carboxamide 2H)
49 N o - - K |2.11, | (CDCls)8.76 (s, 1H), 8.64 (s,
~"o HoT 456, | 1H), 8.60 (d, 1H), 8.00 (s,
Q™ ﬁ C 1H), 7.52 (d,d, 1H), 7.44
=\ | (dd, 1H), 7.38 (d,d, 1H),
Ny 6.99 (¢, 1H), 4.05 (¢, 2H), 1.8
(2-Fluoro-4-iodo-phenyl (m, 2H), 1.05 (t, 3H)
amino)-N-propoxyfurof3,2-
) c]pyridine-2-carboxamide
50 H o - - K |1.87, | (CDCl)8.77 (s, 1H), 8.64 (s,
o y F 442, | 1H), 8.60 (d, 1H), 8.00 (s,
o™ N\CL C 1H), 7.52 (d,d, 1H), 7.44
=\ 1 (d.d, 1H), 7.38 (d,d, 1H),
WY 6.99 (t, 1H), 4.19 (q, 2H),
(2-Fluoro-4-iodo-phenyl 1.40 (t, 3H)
amino)-N-ethoxyfuro[3,2-
clpyridine-2-carboxamide
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(DVBO- D6) 8.77 (s,

1H). 8.67-8.70

(m 211), 7.93- 7.95 (in, 114),

7.69-7.73 (m 111),

7.45-7.47 (m

K11D)78, | (CDCL3) 9.8 (s, 1H), 8.60 (5, |

51 114), 6.9747.03 (n,
©\4 38-4.37 On, |111), 4. 2% |AD2BS2(d, 1H), 7.9,
iRy %eﬁ) 3.7-4.1 (rrc 2L: 7§gg§1d3gn77ogz(§m>
. (Bizzybﬁ 3. 484 3./53 (F, 111) 2H), 40(s 2H). 1.40 (s, 6H)
propoxy O 1 | n! 114) 1 87' 1 93
phenylarfi)furof3.p-| ) 128 1| - OH HNOF Hi (/11
= c]pyndu\e ;sarbq\vcaslwe) (2-4-i-odoph IJICH C%’ ﬂ\862( 0,560
s A 62 (s, , 8.
H- JV*O [3 2- C] pyrl di n-2-yl gl?é-é;éi%rs (s. TH), 7.55
Lo YNI J3. 24, ([DVBO(B)H), 7.48 (m, 2H), 7.04
s, 497 D1144 8. 62- %;@154563(0 (GSI"éH), 4.30 s,
. e?mfls) 8.12 (bsg, 314),77" S
Ford Qdmp'féép P78 (i n,) 214), 7.5117.53
ggf)ﬂgrﬁ“]rl‘ﬂ” ’ 13:“7“. 18h(mn 1}1}\:‘ )
53 ls 4. 4/ O, (3 8- 837%7,3 W50 THoo 5, 1H), 8.62
@ -3. 54 412, | (m, 2H), 8.40 (s, 1H), 7.80
4_ - (hydr oxymet hye1) | G, 1H), 7.60 (d.d. 1H), 7.30
pyKN | df e 1- yOmet hanone g )12);,)3'&32(;)1&3'90 &
N-(2-hyclodsfloxys-3-(2 - 40- 2.47 (ijn. |[AH) |77
Bromo- G Fpetpyl00 (iin, |1H) 129 |1 HE
amino)furof3,2- c]pyndme -2~
carboxamide
54 HO\)\ N ] T |C C |3.58, | (DMSO-dg) 11.78 (br s, 1H),
F 472, | 8.59(d, J = 6.0 Hz, 1H), 8.55
@ E  |(s, 1H), 8.36 (s, 1H), 7.72-
7.67 (m, 2H), 7.49 (d, }=8.4
Hz, 1H), 7.00 (t, ]=8.8 Hz,
3-(2-F1uoro-4 10d0 -pheny! 1H), 4.68 (br, 1 H), 3.99-
amino)-firro[3,2-c|pyridine-2- 3.93 (m, 1H), 3.49-3.47 (m,
e ey e 2H), 1.18 (d, J=6.4 Hz, 3H)
55 o N o T |cC C | 3.76, | (DMSO-dg) 11.94 (br s, 1H),
Yo 0§ 472, | 8.60(d, J = 6.0 Hz, 1H), 8.55
Ny j@\ E (s, 1H), 8.36 (s, 1H), 7.71
N | (dd, J=10.4, 1.6 Hz, 1H),
=N 7.68 (dd, 3=6.0, 1.2 Hz, 1H),
3-(,2-F;}1§;04[§-i;>d(]>-ph?yl ) 7.49 (d, J=8.4 Hz, 1H), 7.00
AmIROIUTOl S, ~-c pyrnaine-2- (t, I=8.8 Hz, 1H), 4.83 (br, 1
o g oy 1), 3.84 (m, 1), 3.71 &,
: J=6.0 Hz, 2H), 1.08 (d, J=6.4
Hz, 3H)
56 K |3.35, | (DMSO-dg) 11.94 (brs, 1H),

HO. J A

u F
0L
72N ]
=N

488, | 8.64-8.61 (m, 2H), 8.44 (s,
E | 1H),7.81 (d, J=5.6 Hz, 1H),
7.70 (dd, 1=10.4, 2.0 Hz,

1H), 7.49 (d, J=8.4 Hz, 1H),

7.04 (t, }=8.8 Hz, 1H), 3.82
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N 3

-(2-fluoro-4-iodophenytam no) -
N- ( 3- hydr oxypropyl) - N- net hyl

3h<2F11uf>ru4h®1bt 3, 2-d] pyri di ne-2- (quin, J=4.8 Hz, 1H), 3.57
g;;{m isee) mge J 3.78, 470 i, J=4.8 Hz, 4H)
hydroxy{1 93 (s, 1]1) 2 8 74
57 emoxz)me 1L, 1\ 8-08-—8-30 \""/ Cl3).8.77 (d, 7=6.4 H
> Z
(}S\ig 958?7- 61 (mj 114 :F 6;‘ 5%4 ég'ia(s 1H), 8.10 (s,
o .95-6.99 (in, 1H 4.180)7.4397,52 (m. 3H), 7.06
1 .7-3.78 (m IH), 3. |55-4.688, 1H), 3.49 (s,
; 311), 3.28-3.35 (m 11%¥
No[3- ()2 suo?gwdoahengs (n,| 211),, 1] 80-|1.98
carbony - ﬁa el 30 H /0 r' ] -e--- -1
58 @ - - K |[3.82, | (CDCl) 8.79 (d, J=6.4 Hz,
N\%\-o(“ °1.1 wor n- 4-ji odopheny®ar r}ggnga g-gz }Hg,47§7 (1Si1)
N _ _ K Z, .
ot Brhe 2 ot 1 L6
by X 7.4 m, 1H), 6.97 (t, J=
s 3-(2-Fluélf06—4;—))16d0— Qen IDNE),O- EB) 10. 08 ( S,|8: IF& 1H), 448 (brt, J=5.2
| amino)rof0B @t (i n,| 1H), 8.66 ($L22H)379(bd3120
c?r:tct)l)éyl];pf‘}Z -pipg@dirglf) ( d | ED,| 7.90-7 zH) 3.39 (brt, }=5.20
Y n, 111), |7.72- 7.74 (in, @fé%ﬁ;%
7_ 50-7.52 (n, 111). 7.13- 7 92(m 3H), 1.58-146
(in, 1H), 6.07 (d,-11-1) 3dda
59 THO  C.-NO - - J 2.62, (CDC13) 8.69 (app s, 1H),
{j 468, | 8.65 (app s, 1H), 8.57 (app d,
NO L D | ]=5.9Hz, 1H), 7.48 (app dd,
AN J=10.0 Hz, 1.9 Hz, 1 H),
7.39-7.41 (m, 2 H), 6.95 (app
) ' t, J=8.6 Hz, 1 H), 4.59-4.65
P - | (m, 1 H), 4.09-4.26(m, 2 H),
z(jngleof)l ﬁolro[g,}g]pl;lll'idiynla- 3.74-3.88 (m, 2 H), 2.02-2.20
y((R)-3-hydroxypyrrolidin-1- (m, 2 H), 1.75 (app s, 1 H)
yDmethanone )
60 HQ T |3.32, [ (DMSO-dg) 8.68 (s, 1H),
HO,,.@ 484, | 8.57-8.59 (m, 2H), 7.69-7.76
NCLF D | (m 2H),7.47-7.50 (m, 1 H),
N 7.01-7.05 (m, 1 H), 5.24-5.27
— (m, 2 H), 3.96-4.07 (m, 3 H),
_ ' 3.83-3.86 (m, 1 H), 3.61-3.65
(3-(2-fluoro-4-iodophenyl (m, 1 H),3.45-3.48 (m, 1 H)
amino) furof3,2-cJpyridin-2-
yD((3S,45)-3.,4-dihydroxy
pyrrolidin-1-ylymethanone
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F gNL -t% | Lm\=NE

(.3-(2-fluoro-4-iodophenyl am no)

faro [3 :

TABLE3 . 2-Ci pyridin-2- yl)((ZR 38)
3=hydroxy=2=thydroxygethy)
vrrolidin-1-v ethanoge £ |J 3. 47, 2

o 498, D (CD30D) 8.3: %8.59 (8E s

E R2}1), suBecliiNaBe 12 (12 $113, £7% Z

% 7.62-7.65 (in, 111)557.51- 354 =%
(m 1H), 7.06-7.11%#| 211)EZ4. 90 =
(s, 211), 4.40-4.66 Er,8 |2T1). e

61 Hol0- §4..23 (m 2H); 3./52{8B.90 247,
(nt 3 4n, 12.22-2)41 (m |1E1), |45%.D
1. 95- 2’ 7 111) 132 HQ .OH HO
o g. dy. N'27-4) \ {-N
(332=f@<20=4f1£dd;ﬂ®fyﬁlﬁm}l‘ﬁﬂ ophenylam no)

boxa °P2>f“6’h? S}W‘?dﬁ‘i n12-y1) ((2R, 3R,

62 4 1- g 4-crihyciToxy- 25 (hydroxyt s,

m@tﬁh/y myrFr oI i di n 1 : 456,
3.24, %14, D |D
:Lll), 8,7 (d,

3'(‘ﬁlu<5)]41 opher;!.rﬂx‘lﬂx)o).-N(g 07 (d, J=6. 51

Hzthoxmlﬂ))ﬁm[? cgPdineZ 65 (m 111),

63 7 b:l;{/_ oA IH)S 715 1S (g,
1‘_1;0“ O (ha, 111), 4A8 (bs, |440,D
1H) %é 39 (n, 114), 4.33 (Dbps,

111) N 4>25- 4.27(m 1161),
43 (p oro410%0phex( ]Iangﬂo)-l\gljl') v 4.01-4.05
(1Qﬁropyjﬂ;|:c@5 ]&m 3.3. 98 (I n, j|.15),
— JTgADi® 82 (24 = o
V/VN \ON i 466, D
7N \©\i
3-(2-fluoro-4-iodophenylamino)-N-(2-
cyclopropylethyhfuro[3,2-c]pyridine-
2-carboxamide
65 &WN R K 2.20,
@ 483,D
3-(2-fluoro-4- 1odophenylammo)-N—(3—
(dimethylamino)propyDfurof3,2-
clpyridine-2-carboxamide
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133 0 0-/ /-OH N H 0O H

sl
3 (2 FI uoro 4t i odo- phanyl am no) -7
66 FR__ K 2.64,
heny Kf ur it -H3, 2-d pyrl dr ne- 2- car pi86.D
Xy Hs a @
2-1-iyd metrlo y)-am de A
Mﬁﬁﬁ&mﬁﬁmm CDC|s) 8. 74 (s,
giem, g{@row 8.51 (s,
&7 l& l), lf‘D 1T Ix(d" 2Ha,
2 TS ) ¢ 7 57-7. (m| GH), |506D
7. 03 (B,\ J -=-8.2Hz) | 4.07
(t 2137 \1=~4~3H4, |3.78 (. 2H 1 =
311z) 134 l¢ar, (nitill 0 \Hi
(é M@lﬁrﬁi)&ﬁmg do- phenyl am no) -7
ci?yndme -2-carboxamide
68 h¥+ ro[:3. 2- c] pyfi di fie{ 2- car ba%,
y o
(2 ny o thoxy-arride B AHO
toro nl ind)- LS) E 8-7 (S’
E&wm SiRp211), 7.91 (s,
= klbmmw&rbé%@ndé dd 111 J = g(), T
1 gr%) 7.42 (d, 111 J =18. 4112)%98 470,
< tf 1H 1 = 8/21-17), 4.09 D
(tP 4.3Hz), 3.80 (t, 211 J
= 4. 3Hz 2. 46 (s, 311). 135
(3-(2‘ﬂur\(iro—4—iodophenylamino)ﬁ1ro
[3,2-¢Ipyridin-2-yl)(thiazolidin-3-
yl)methanone
70 | HQ K 2.62,
Cy 468, D
N._O
H F
oy N\©\
N\ |
(3-(2-fluoro-4-iodophenylamino)furo
[3,2-c]pyridin-2-yD)((S)-3-hydroxy
pyrrolidin-1-yl)methanone
71 D 3.83, 439,
{j E
N._O -
u
o NN
é \@Br
(3-(4-bromo-2,5-difluorophenyl
amino)furo[3,2-c]pyridin-2-yD)(R)-3-
hydroxypyrrolidin-1-yl)methanone
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H---.,N1O 0,0

2-(M-22-Dinet hyl -[ 1, 31di oxol an-4
-yl met hoxycar bamayl) - 3- (2-f | uor o-

72

7HG

=N
r(Q(NbromoQ -fluorophenylamino)

vadroxypyzrohdm-l -yD)methandne

t Ki jreg nyi si | anyi - phenyar ni no) - f
ol 31 244QElm 7-car boxyl iC '
hyl Qest B 4. 43

-¢"y L -T-F N0 HO

Zur((2Rpwith-230@-hy dr OXY- Pr of

3.76,

2L E
et

H

ba

7

560, /A\ |

=N

[3,2-c]pyridin-2-yI)((3S,4R)-3,4-

)_2;3 24i uor o- 4- i/ c
w2-FC) pyri di
a Ci est er

(3-(2- ﬂu0r0-4 -iodophenylamino)furo

dihydroxypyrrolidin-1-yl)methanone

.76,
4, C

74

H,N
0
w F
I

[3,2-c]pyridin-2-y1}(R)-3-
aminopyrrolidin-1-y)methanone

(3-(2-fluoro-4-iodophenylamino)furo

1.60,
467,C

75

oH
O
w F
I

[3,2-c]pyridin-2-yI)((S)-3-
hydroxyplperldm— -yl)methanone

(3-(2-fluoro-4-iodophenylamino)firo

1.97,
482,C

76

HOA(
@

clpyridine-2-carboxamide

3-(2-ﬂuoro-4-1odophenylam1no) -N-
((S)-1-hydroxypropan-2-yl)furo[3,2-

1.94,
456, C




(CD30D) 1.46 (31-1, I. J -
7.1Hz), 3.72 (21-1, m, 4.04 (1H,
n’), 4 10 (111, dd, .1= 10.1,
7 4 I7 (IH, Tdd. . 1¥c10. I, 237,
G@Hz 4.51 (2H, |q, J =|7.1Hz),35.C
Sil 14, t, br)) 7.43 (1H, d,| J
= ) 7 54 (1H dd. 1 ,,
= THz) 8.65 (111, s),
8. (11| s) 137 HF|NH|H),-,,, N
03(2ﬂu§_ro4mdopheni 1o‘fum.. <7---1 C—(S?
15,{;;552 S22 odo- phenyl ami no) - f
78 Lb @{ 3 2-c] pyridi ne-2- car bexyl i cf2.00,
530, C
r azol - 2-yl net hy0- am de I
j@a 478, A (DVSO{DB) 4.49
(21/\" = 5.7Hz), 6.81|(1H, s),
7(3 (@ﬂuor -4113d4)heny51}1mo)ﬁ¥o. D4 (] H, d, J
2ypeagt 14, (), |7. 70 (2H
sqlfon i 1', on o s gk aa .
79 Elf YI@J— Nmn Ot e‘th @ 6. 900 Ulgl, U, 7200,
.ns00. Qll z) 8 59 (IH, d, J = |482,C
5. 8Kzf, 19.01 (IT-|, d| J|=
5. 8He) , .78 (1H| s, |br 138
765" ----...-.0
(3- (2 fluoro-4- 10d0phenylammo)
furo[3,2-c]pyridin-2-y)((S)-2-
(hydroxymethyl)pyrrolidin-1-
yDmethanone
80 K 2.10,
0 . 496, C
ol
I
(3~(2-fluoro-4-iodophenylamino)furo
[3,2-c]pyridin-2-yl)(2-(hydroxyl
methyl)piperidin-1-yl)methanone
81 | K 1.81,
Ho/\/N ° 456, C
3-(2-fluoro-4- 10dophenylammo) -N-(2-
hydroxyethyl)-N-methyifuro[3,2-
c]pyn'dlne -2-carboxamide
82 K 1.80,
oA o 442,C




HOOH OH2. -F -N

7- Chl or o- 3-(2-fl uoro-4-iodo- pheny

HO
H
*Q e
A\ i

(3~(2-fluoro-4-iodophenylamino)furo

I a
TFICAG o~ fiobHpiay idgind) Nl | Z- car box
)}ade O)iy%hyléle)iﬁa c]pyridine-2-
‘car .
83 ?v -4 3-dhydr OXy-Pp aq1,
FML7 8.83, ! 426, C
rg?g dd, J E
3 /6 dd, 7= 11.
3, (. rogjlok&pheMxnmo)%Ng D =
1@ QuroB2-Shbdipe2- 4. 11
84 Wbogﬂmdeg SHz)—7-07 1.75
' go6Hz Y 7 52 (11 . 472,C
(I'H, 10. 2 8. 38
(1H, /56 (1H
- NN L A
F’i—(2 oro-4-iodophenylamino)-N-
[02%) droxypropyl)furo[3,2-
?k}ﬁh@-@rﬂ@x@udé 2-flu nly9 -
85 - 96,
lF@/\/ ° 456, C
M no). 3 2-Ci | 0X
y licy
(2-h oxy ethoxy 6,
AN i GDBOD H,
)1 h mgll)furo
yrldm )
86 |= B¢ 6112) 7.52 ( 1.99,
( , dd. 7= 10.2, 496, C
( Os),F 8.50 (1H,
2. 8« z@&m H (NI
C- -
=N
(3-(2-flunoro-4-iodophenylamino)furo
[3.2-clpyridin-2-y1)(3-(hydroxyl
methyDpiperidin-1-yl)methanone
87 ~OH 2.07,
Cf\\l 0 482, C
y F
o7 N\@\
N\ !
(3-(2-fluoro-4-iodophenylamino)furo
[3,2-c]pyridin-2-y1)((R)-2-(hydroxyl
methyl)pyrrolidin-1-yl)methanone
88 1.89, 482,
C
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"Hf 8

3- (2- Fl uor e- 4-i odo- phenydni rno) - f
ur of 3. 2-dpyridi ne-2-carboxylie

Ak Gy pekirey N- 37yl oXynam de
Bipgdn-1-ypgpmonn_( DVSO-D6) 1.1 60 (1
89 1.85 (211, m | 1.9a (111, m5*>%2
m, 3.12 (1K M), 3.16
= 3.6(1z), 4.10 (1H,
) 1H, t, |7= 8.7Hz), 7.49
H, 7.68 (11-1, dd. ,1= 5.8,
%'z”‘qzy«“ﬁ@m("iﬁﬁ del,| J|= 10.7
d@ ])er,ldm yl)ﬂa&halaeLS br) ’ 8.59
% ( d, J =581z ); 8560 (1RO
d, OHZ) 141 | H vHF -N
ﬁiﬁoro4 i odo+ phenyl am no) -fu
ridi ne-2-garboxylic
oro-4- 1odopheny amino)furo
épj ?jl idin-2-yl)(morpholine) .
WShanodle- pyrr ol i di n-2-yi rinet hoxy) -lam
o 111 0 B M H 5:38,[49%. A |18
( ) 1.61 (1H in), |1.90 ’
( ilpy, 2.01 (1H, m), 3.17 (2H,
t 4 = 7.1117), 3/80 (111, m,
| %‘%;,;1% ;gtgf‘m?m— 11.6, 8., 6Hz),
Aartdidmide| 11.6, 4.1Hz),
%2 e, 1" . = 8l8H) . 7147 (I H38 52,
in)e 7.66 N1 1 66,7 T 5.8,
0/911z), [7.168 (1H dd, 1%10.7,
1.9Hz) (8.56 (1H 'd, 7 =|5.8Hz),
3. (ﬁﬂom(dl helambnoy®e2-0. 9 Hz) | 10. 13
(( et ll3-|d1 lan-4-
eth)’/l)ﬁn'o[’BZc]p dine-2-
carboxam1de
93 HO/Y\/N OH ] J A K é75,486,
0y N\©\
N\ i
3-(2-fluoro-4-iodophenylamino)-N-
(3,4-dihydroxybutyl)furo{3,2-
clpyridine-2- carboxamlde
94 J 2.40, 526,
S, C
3-(2- fluoro-4- 1odopheny1ammo) -N-(2-
| ((8)-2,2-dimethyl-1,3-dioxolan-4-
yDethyl)furo[3,2-c]pytidine-2-
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142 1-N-1 Si |I' N0 O IN 1
3-(2-Fl uor o- 4-i odo- phenyl am na) - f
ur 09, 2-c]pyrictine-2-carboxylic

&ﬁilﬁoﬂmlde
(P LizOr . 4-yT et Roxy) Kari dej 17445
C
- 1¢°5.537, Jagn, A ( DVSO D6)
8.54-8.%52 ( m). 8.33 (1H. s)|
7.65 (10 dd I £ 10/6, 1 8H2).

lt-mlcaphe:ddmmom =|5.7] olorz), 7
? ?me carb %ﬁgx% ( 99'6 ()5 (211,

96 - I’erﬁ gb (ZH S) 145 J.UK 2.85, 468,
Ny-%nf ----- t-ry ch . N-... H
% il §_
3- (2<Ep uor 0* 4-i 0do- phenyl ani no) 4u

r-(BBya2-iapysyehiafy 21 car boxyl i ¢ acj d
[ iEBPRPERZ Ol - 41y1) - et hyl ) - am d
e bJ tC

[00742] TABLE 4
, . :
< £z = 59 2 ‘
o] = IRl 1
g Structure/Name 22 2 [ZE 2w " NMR (pprm)
= E o 9 &% aF
= BE| 8 [EF =
E a
111 - K [5.04, |[(DMSO-dg) 8.7 (m, 2H),

B
o
&~
esl

@o—'ﬂ ° 8.52 (s, 1H), 7.83 (d, 1H),
%H 7.7 (d,d, 1H), 7.5 (d,m

_ O 1H), 7.34 (m, 1H), 7.1 (m,

N\ : _ 4H)

3-(2-Fluoro-4-iodo-phenylamino)-

N-phenyloxyfurof3,2-c]pyridine-

2-carboxamide

112 | H H - - C |3.987, |(CDCl3)9.21 (s, 1H), 8.60

) o]
OYO’N boF : 486.1, B|(m, 2H), 7.95 (s, 1H), 7.52|
oSy N (d,m, 1H), 7.45 (d,m, 1H),
= 7.38 (d,m, 1H), 6.90 (1,
N\ / |
N

\ 1H), 3.97 (s, 2H), 1.32 (s,
3-(2-Fluoro-4-iode-phenylamino)- 6H)
N-(2-Hydroxy-2-methylpropoxy)
furo[3,2-c]pyridine-2-
carboxamide
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4 5.20, ,492, A (DwBO-D6, TFA-D6
added) 2.92 (2H. t, J = 6.8Hz),
3.58 (2H, t, J = 6. 8112) 7.01
113 '1111 t I 8 8Hz), ;7148 (Ibso) 860 (@ 1o,
O N 48 (1H, s 7.68 48];[1-]13 aohd (s, 1), 8.38 (s, 100),
= Je 8I—|z), 8. 27 (1H. d'g'l‘?)gs;lg)ﬁ7&9560(r(ffll{)’
6.9 , L(lH,dd.I:G m, 25), 7.50 (d,m,
0.9%z), 9.01 ()I1, |s), 9.11 Hngi;gzgx;%-;ggt’
N~(1- hy$ 21114%’1PYOPM12' ---10,N,| HQ,,0 ,em.H ’ |
. leXy) E}i;) I ) LNl N
phenyl ne- .
2carbo>@mc(e2 FI Lor O 4- hdo- phenyl am no) - 4-
1114 “/F - - C “l4.03, [(DMSO)8.90 (s, 1H),
: 508.1, B8 2H), 8.00 (s, 1H),
?1 #ﬁu 43/ 2- Qoyri t|hne2%: @a{?@ W 11D, 7.44 (@
[ c 21 hydr o) ry|- el hoxy )@y @€a.q. 1), 7.00
CH 6 05, {1472, A . ( CDROD)H), 3.95 (¢, 2H),
13\1—(%4\-1;11180-4:32@0 ;g,e%pqmm@ J=| 5.9Hz),| 7.4892(t 21,150, 6H).
b Ea” ' 10.5, 1. 8Hz), 7A7
— carboxal(n@H d 1: 5.9112) .1 7 28 ( S0y 558 (@ i,
- B, 1'465? % 25}? 2H) 8.38 (s, 11),
z), 4. 8'5( TH), 7.70 (d.d,
: t, J=4. 5H1}1) 7.67 (d,d, 1H), 7.63
Neoyridie TS 3] 1). 145 M-Th. 0 H|, 1H),7.50 (d.m, 1),
Fiuro-sioheevaminoy (O O - - /171, HOOHO (m, 110,702 ¢ 11D,
- [3.2-clp{§dirfe-Reabdxapgdy Q- 4- 1 0dO- | harv3| a r%ﬂs ?;32( .
~ S.
i %3':2' c) pyhdfne- 2 C°£ g%’ﬁ 8.6 (4, 1H), 8.20 (s, 1H),
agdn 7.73 lH) 723 (d,d,
cy p ylmet hyl - (2-vi nyl oxyisgh h07.18 (m, 7i0),
x Y)-am de ftonof or mat e 6.67 (t, 1H), 4.85 (q, 1),
N-(1-Phenylethoxy)3-(2-Fluoro-4- 1.40 (d, 3H).
jodo-phenylamino)furof3,2-
c]pyridine-2-carboxamide
17 (o __ R o J C C [3.76, |(DMSO-de) 11.94 (brs,
T o b § 472,E |1H), 8.60 (d, J = 6.0 Hz,
o @ 1H), 8.55 (s, 1H), 8.36 (s,
7\ | 1H), 7.71 (dd, }=10.4, 1.6
= Hz, 1H), 7.68 (dd, J=6.0,
g;zgl;o?;y‘;?Ado-ghenygmxf;i?)- 1.2 Hz, 1H), 7.49 (d,
B L J=8.4 Hz, 1H), 7.00 (t,
e 2Ry droxypropoxy) 7=8.8 Hz, 1H), 4.83 (br, 1
H), 3.84 (m, 1H), 3.71 (4,
J=6.0 Hz, 211), 1.08 (d,
J=6.4 Hz, 3H)
118 i C C [3.76, |(DMSO-dg)11.94 (brs,
HOV\O 472, E |1H), 8.60 Ed,J=6.0 Hz,
@ 1H), 8.55 (s, 1H), 8.36 (s,
1H), 7.71 (dd, J=10.4, 1.6
Hz, 1H), 7.68 (dd, }=6.0,
3+ (2 -Fluoro-4- 1odo -phenylamino)- 1.2 Hz, 1H), 749 (d,
furo[3,2-c]pyridine-2-carboxylic
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A 111.92, F' 536, A (CD30D) 8.52

(2H, s, M), 7.60 (1H, Ms=
6.0Hz), 7.56 (111, dd, .1= 2.5,
acid (@bt ropoxs$d 7T (IH, m,| 7.702 ( DH .4 Hz 1H),7.00 (¢,
amde 1= 8117), 644 ([LH, dd, |j= 79688 Hz 1H), 4.83 (br, 1
14.0Hz), 4.30 (2H, m, |4.18 %3 420121’}{1)1{1%03;(3(&
dd* J- 2.0, | 14.0H2), 3196 (bam,sm
120 | Ho OO, O=Z U, Q. URZ), 359 ! T J(DRBG-Ds) 8.78-8.80 (m,
.67 (11 1, |d,  B= 6.|5HzJ32.1,1 20 8.70-8.72 (m, 1H),
i ?Hrr)F, 0.53 (RH, ), |D. 34 (%98 (m, 1H), 7.75-
M Néﬁ?g', \-4 b 11d c--h 7.78 (m, 1H), 7.48-7.50
(m 7.00-7.02 (m,
310 01 4- et hylsullf any | TpB&, 05 (m o1h,
. y _}11 f@f 3.45-3.70 (m, 2H), 1.80-
G-O-lgnfirerayeof°8, 2- ¢) pyri|dr ne- 2- ¢lép boRH), 1.30-1.32
iy Kiﬂ@pﬁm. afi de| C|6.09, 3183R
YI)msglaéOﬁ?I\/Rﬂ DG) 2 JR'I 311, JS) 7.10 $5.D 5605751
121 ) — s 7 -Dy) 8.60-8.75 (m,
a1, d, 1] 9f2114'7 }fgl’( ﬁ;‘%’&lg_;mm’m
2 9, .64 (111} d, |. 13p5. 3Hzk.7.78 m, 1H), 7.56-
T , s, br), 7.93 (111 |7.58(m, 1H), 7.07-7.10
(0] 8 (IH 5), 8.38 (1H,(mslH).580-5.90 (bs,
o b L h8 Egmg LH, 5, br) 147 1H), 3.50-4.40 (m, 6H) -
%ur(()[32uc ! _'lgm?;-yl 3R,4_1§)‘-' .. 0 HR c,[---, |--N.
3—amino-4-hy)irexyp @hl- | L -
22 o — 1 .36 MSO-Ds) 8.66-8.68
! Td-&hl or e- 3-(241uo0ro-4-ilg Q- pi 7@3'_365'@:1‘}1),(5’
(K D 8.47 (s, 1H), 7.92-7.95
cr o[ 3, 2- c| pyM |ne-2- carnlyobty, 7.63-7.67 (m,
ik acid 696701 (m, 16D, 4.70
(3'(2'ﬂ“6r£‘13@ypd§5y?ﬁ“91) 1ai noxy) -jami|de 575 s 1(}1?) 4.5)6-4..58-
b2 dprin G (. 1), 421429
2H), 3.49-3.51 (m, 2H)
123 [/ T [1.96, |(DMSO-Dg) 8.85-8.87
t{ . 498.0,C |(bs, 1H), 8.65-8.70 (m,
woF 2H), 8.00-8.02 (d, 1H),
N N@ 7.62-7.65 (m, 1H), 7.38-
/N i 7.42 (4, 1H), 6.90-6.98
=N (m, 1H), 4.28-4.32 (m,
(3.<_z.f)1;§ni.34;o?opg?y12 2H), 3.80-3.82 (m, 1H),
amino)furo[3,2-clpyridin-2- 3.65-3.80 (m, 1H), 3.60-
o rora-1. 3.62 (m, 2H), 3.50-3.57
yl)methanone (m, 2H)
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C 9.42, 492, A (DVBO-D6) 11.95

(11-1, bs), 8.38 (1El,. d, J=
5.8Hz), 7.76 (1H, br, s), 7.74
124 " ( d, J= 5. 8)-7.525 (18, dgdpMIeDs) 8.65-8.80 (m,
0,9, 2.1Hz), 7,24 (|1H51ddd 2H) 1:20-7.99 (m, 1H),
8[4y 2.1, 1l2Hz), 6.]48 [P1H, |}71-778 (m. LiD.7.48-
= §.9114 4.66| 1111 BS) 5%5‘ Ny
=~ : : 1 ), 3.95-4.00 (m,
2H, t, 35.111z), 3.54 (|21- 1}1m,3.78-3.82 (m, 1H),
(3-- ﬂuor&ﬁod&heﬂyﬂ.lz) . 148 \'TNO HF 3 61-3.77 (m, 2H)
O EE ) [ y) L
X, K .
(hydrox;@&igbp didbi+-1- Y83- ( 2- f i [uor|o- 4-
_yhmethirgxd gpheny| an nc) fural 3, 42- OB EEE
1251 pyr| di n- 2] yhngt han%ne4‘ A 2952 5)55(m 2H)(S’
438 1) (PVBO D6) 8. 58- 8. bing 7.68 (m, 2H), 7.42-
) 11 .. 2H), 8/ 50-8.52 (s, |7¥1in), 1H),6.92-6.98
_9.70-7:72 (n, 2H), 7.50- 7. 89 Ifiprp 82-3.84 (m,
(3-(2- ﬂuaréua;dopﬂenygxgnoy 02 [ n, |1 I") , 2H), -3.80 (m, 2H),
furol3.24gp (bs. PH). |4.00-4 Q3 346 (mm, 2H), 3.40-
yl)(pyrrofidin-12 qutha,none A L 1Y 32 (m 2H)
126 ”°"'<j‘“\ ) ) 30 A0 (mzRIL (DN{§(§’—D6)865 (s, 1H), |
11114C1 C---N...|...088P |8H4-8.56 (m, 2H), 7.66-
7.72 (m, 2H), 7.44-7.47
(m, 1H), 6.95-6.99 (m,
1H), 5.50-5.55 (m, 1H),
(3-(2- ﬂuoro 4-iodophenylamino) 4.90-4.96 (m, 1H), 4.00-
furo[3,2-clpyridin-2-y1)((2R,4R)- 4.25 (m, 2H), 3.54-3.66
4‘—hydr.0).(y-2—(hydroxymethy1) (m, 3H), 3.28 (s, TH),
pyrrotidin-1-yhmethanone 2.10-222 (m, 1H), 1.84-
1.89 (m, 1H)
127 oH - : 7 |333. |(DMSO-De) 8.77 (s, 1H),
“°“'CN(0 ] 498, D (8.67-8.70 (m, 2H), 7.93-
AN 7.95 (m, 1H), 7.69-7.73
@ (m, 1H), 7.45-7.47 (m,
/_,: ! 1H), 6.97-7.03 (m, 1H),
(3-(2-fluoro-4-iodophenylamino) 4.33-4.37 (m, 1H), 4.24-
furo[3,2-c]pyridin-2-y1)((2S.,4R)- 4.28 (m, 1H), 3.7-4.1 (br,
4-hydroxy-2-(hydroxymethyl) 2H), 3.72-3.76 (m, 2H),
pyrrolidin-1-ylymethanone 3.58-3.63 (m, 1H), 3.48-
3.53 (m, 1H), 1.99-2.06
(m, 1H), 1.87-1.93 (m,
1H)
128 ~—OH L F T 1324, |(DMSO-Dg)8.72 (bs,
weCl o i 497,D |1H), 8.62-8.65 (m, 2H),
R 8.12 (bs, 3H), 7.72-7.78
[l
(m, 2H), 7.51-7.53 (m,
/_; ! 1H), 7.13-7.18 (m, 1H),
(3-(2-fluoro-4-iodophenylamino) 4.31-4.47 (m, 3H), 3.82-
furo[3,2-clpyridin-2-yD((2R,4R)- 3.90 (m, 2H), 3.48-3.54
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\ -N (3(2-fluoro-4-

i odophenyl am no) f ur of 3, 2-
Qoyridin-2-yl1)(3-

+aminoRJoyigtyotymet hyhaget i di n-|1- (m, 1H), 2.40-2.47 (m,
PW"hd%Wéiﬂﬁ‘ﬁﬁone - 3 6? ;168 (13%}319)5);82 gm,lg?
129 O.D6) 8,70-B.72 ({s %ﬁ 39D) 893 (s, 170).
" 470,13 18.72-8.74 (m, 1H), 8.08-
8@ 70 (d . 1-1)}, 8§.52- %één, 1H), 7.58-7.61
190-17.92 (d, | H)am, 1H),7.46-7.48 (m,
LT T0 JAm 1E1), [7.48-7. 5B).5A5-6.99 (m, 1H),
s Ergpg?zlmlﬂm )( M n? 11)) 450, 2, 37578
0 (s Lo 3 m.
ffrbfzﬁpysd&‘ 4. 64 (I r, 2H), 4. 28- 4. 335 (m. 1H). 3.03-
“Ubs, 111), 4.02L4.10 (1)1, _L3 gm0 1018
3.76-3.84 (bs, AH, |3.56-3. R
130 i ,. 2.78-2,-84 , 1H |50. (DMSO D6) 10.08 (s,
___m NPH LNI- o lo 46|3.|D 1H), 8.68-8.79 (m, 1H),
.\@LI ),"2-N|"C e 8.66 (s, 1H), 8.30 (d, 1H),
""" T " . 7.90-7.92 (m, 1H), 7.72-
3-(2-Alu o“lmEJpﬂagxsngms (2-fluorjo-4-i adamhle,m%l, 7.53)_7.52
N-(1H-pyrfzol-3 yl)furzia 2- (m, 1H), 7.13-7.16 (m,
PEEERET™ ur af 3, 2+ ¢] pyri di n- 241 é(ﬁz(d'lH)
- Sr AD\ 4- h\lrlr OXY- D hydr Oy\gli}r]et m B \/
131 "C(TOHroI [ chri -1-y1) - net %an@@’% rﬁp&fﬁ?jéﬁgﬁ
"Bl £8.82, 516 (CDC13) 1.70 (7dl7.65m, 18),7.51-
" 3.62 11z), 1.92 (111, (m, 1H), 7.06-7.11
/3. 18 G1H, ny, 3| 70-3.77 (1H,<mrg1)§1%64(90(251{2§>10
ot Bliapin Aok 1H, 1 1), 14,09 (1107 +>0 210 30
furo[3,24al)yridindyREGRE2H, M), 4.163 |( 2H, 3. 2.22-2.41 (m.
3-hydro 2 1) ), (m,
sl ﬁ;t;gﬁi 1, Jl = 8.44 112) |iH)14%2.07 m, 1H)
132 =1-8.46 Hz)lj 73.52 (@bloD)8.78 (s, 1H), 8.7
Ho- d‘; J = 9 75, 1,86 Hz),|518.1BYd 5=6.51Hz, 1H), 8.07
ook _  Nd,476.51 Hz, 1H), 7.62-
%”ﬁséh ?LﬁF S)lH’ d, J =3 6:2‘? 1H), 7.52-7.54
7iA) 15 10, (m, 1H), 7.15-1.19 (m,
g;(2;ﬂ2110r]0hi4t§?doghéil)§(}élzagénﬁ) gb}g,lig,l 4( gsg_z_l—?g’ ‘(11:3,8
4575 4-dihgerony 2-(hydrows] 1H), 433 (bs, L), 4.25-
methyl)pyrrolidin-1-yl)methanone 4.27 (m, 1H), 4.09-4.17
: (m, 2H), 4.01-4.05 (m,
1H), 3.94-3.98 (m, 1H),
3.64-3.82 (m, 2H)
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151 ft c-iso HNyC H CF k r;il
7- Chl orn-3-(2-fiuoro-4-iodo-pheny

| a
133 m no) - Tueo| & 2- HUi[n®s; 2{(CcBCihe74 (s, 1H), 8.68
Xy Nc add 534, A |(s, lH) 8.51 (s, 1H), 7.93
(©S)sipyrrol i dint oxy) - a ngf ;gdﬁléiz
7, 517 ( 4): 1. 88 93@ Hi~
(fH 2. 12 ( ), |3. 11483udD1.07 (1, 2HT =
.34 ( I J - L@H5)5378(t 2HJ=
¥ 3 ) 1
ﬁéﬁyﬂﬁfééiz'c ‘;ﬁ&i’% ca'ré’éiy" 457 d, - 44%H@3
lic acid (2‘13"1 etho; nﬁﬁ ( 11 ’ _ R 7 Q
v 5
134 7.392/4% (1hH, He 20 1 5#@32? (s, 1H), 8.39
(s, 1H), 7.50
3.7 40.71, 1. 94 8.‘& Ry
FB 50 (1H .|55 13}{2) 742(d, 1HJ=
l \HON 8.4Hz), 6.98 (1, IHJ =
N 8.2Hz),4.09 (t, 20 T =
: 4.3Hz),3.80 (1, 2H T =
3-(2-Fluoro-4-iodo-phenylamino)-7-m 4.3Hz) 2.46 (s, 3H).
ethyl-furo[3,2-c]pyridine-2-carboxy
lic acid (2-hydroxy-ethoxy)-amide
135 oo - B [4.43,
O/\/\O N ) . 546, A
1o}
A0 oA
8] - \©\S_/
|
/—O \ N/ I
2-({R)-2,2-Dimethyi-{1,3]dioxolan-4
-yimethoxycarbamoyl)-3-(2-fluoro-4-
trimethyisilanyi-phenylamino)-furof
3,2-c]pyridine-7-carboxyiic acid et
hyl ester
136 5 - M [9.16, [(CD;OD) 1.46 (3H,t,J=
0’\0”0 4 F 560, A |7.1Hz),3.72 (2H, m), 4.04
H 0" N~N (1H,m), 4.10 (1H, dd, J =
o )= 10.1, 5.2Hz), 4.17 (1H,
g \ ! dd, J=10.1, 3.9Hz), 4.51
4 (H, q. 1 =7.1Hz), 6.88
2-((R}-2,3-Dihydroxy-propoxycarbama (1H,t, br), 743 (1H, d,J
e o Py = 8.4 Hz), 7.54 (11, dd, J
cid ethyl ester =10.6, 1.7Hz), 8.65 (1H,
5), 8.98 (1H, 5)
137 10 LC'15.06, [(DMSO-Dg)4.49 (2H, d, J
' |478,A |=5.7Hz), 6.81 (1H, s),

N H o
\ F
QVN |
H O\N
= I
\/

3~(2-Fluoro-4-iodo-phenylamino)-fur
of3,2-clpyridine-2-carboxyiic acid
(1H-imidazol-2-yimethyl)-amide

7.01 (1H, 5), 7.04 (1H, d,
J = 8.9Hz), 7.49 (1H, m),
7.70 (21, m), 8.38 (11 5),
8.57 (1H ,d, J=0.9Hz),
8.59 (1H, d, J = 5.8Hz),
9.01 (1H, d, T = 5.8Hz),
11.78 (1, s, br)




l1,e S--
7- Chl or o- 3- (2-fl uar o- 4- net hyl aul f
an
381 yl-iphenyl arm nojAur op3./855CT PYDIODNs 61 (1K, dd, J
HO" TN -P-carboxyl i ¢ aci|®?|522, A |=11.4,53Hz),3.65 (1H,
“ 2- ’i‘m ¢t hakx y)-lanide 8 @Jl;)lg“gs(ﬁz)dj?{
A 3 84| 412 (HVEO ()%‘168&)411(1}1
T hios @(g ‘”%h pény,a , J1= 4.194 1 Hz), |dd 1=10.0,3.5Hz),7.07
rino)180:9 g Aot J + 4.97 Hz), Tu087-86f), 752
remed 1O g L g 41, 2.09 Hz) J(LHm),7.61 (15, dd, I =
7.22- 7.30 (2H | m, 8. 28 (2 drH- S80S,
LI = 14.40 Hz),|8.64 (1H 055"
139 [0, HAHU-B 0 11 JNTTIG - SB[ 915, [(CDsOD) 3.79 (2H, m),
~T9HIfUQr oF 3- ( 2- f | uor oM4{aTe Bhpsialafiam). 7.07 (11, ¢
N o NN J =8.6Hz), 7.52 (1H, m),
: 61 (1§ dd, J =102, 2.0
le \‘p enyieam no) t fur g 3, 2- c] 'iﬁ,@@(m S5
-carbo yfl c alNd . ﬁlH,d,JZZ.S,HZ’)
7-Fluo;§§’z-fth @I:bd@m ylaet hax y)-lam de o
o SROWEE 8o A6, 896 (|CDCL3) 2.51
(3H, s), 3 81-3,85 (|2H| m, | 4. 09-
140 f 4.14 (211, 1, M UZ-|¥. 161 ZRDMBD-De) 1.60 (1H, m),
Q? w21 (1H, t, J £ 8.32 H2)A T.88BH,m) 1.94 (11,
[ .S)¢ 8.22 (H, s), '8'453)}12}rﬂ§(31?62}{3d1%—
d,o_ ﬁBB Hz), 8.97 (1H, 6Hiz), 4.10 (1L m), 6.99
\ | (1H, 1, ] = 8.7Hz), 7.49
N (1H, m), 7.68 (1H, dd, ] =
3-(2-Fluorc~4-iodo-phenylamino)-fur 5.8, 1.0Hz), 7.69 (1H, dd,
o g 2cid 7=10.7,2.0Hz), 8.41
(1H, s, br), 8.59 (1H, d, J
=5.8Hz), 8.60 (1H, d, J =
1.0Hz).
141 ¢ B M |H [538, |[(DMSO-Dy)1.61 (1H, m),
o ~o NP 497, A |1.90 (2H, m), 2.01 (1H,
oA T m), 3.17 2H, 1, J =
_ @\ 7.1Hz), 3.80 (1H, m), 3.93
\ [ (1H, dd, J = 11.6, 8. 6Hz),
N 4.02(1H, dd, J=11.6,
3-:(52£FIuorq;t—iodzo—phsnlemino_‘){fur 4.1HZ), 6.94 (1H, t,J=
(S 7 ot 2 yimethosy)amid 8.8Hz), 7.47 (1H, m), 7.66
e (1H, dd, J = 5.8, 0.9Hz),
7.68 (1H, dd, J=10.7,
1.9Hz), 8.56 (1H, d, ] =
5.8Hz), 8.60 (1H, d, J =
0.9 Hz), 10.13 (2H, s, br)
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154(Nr\ O—I oia ,\H
?.--\. "-IN1'--.N-- 1
[3-(2- FI uor o 4-t odo- phanyl am no) -
142 (H 7- C [537, [(DMSO-Dg) 8.54-8.52
2. 4, 33 (1H, s), 7.65
{rret hyl - fur op. 2 cSoyrl difd Z&-y(gng R
H
31 R \@Q_/dr oxy+ 2- hydr oxyrret762 1H7icﬂ§ ;435(17}1
er i Clin{l-A-nethanone |m),6.99-6.95(H, m),
n511 (CDC1B) 1.[8542. 07 |4820H,s)
g{gg% IOdZoca rff" 8no§fur H dd, J = 13.52, 7.59
(1H-imid yl;net (3H, B8), 3.73 (1141,
143 ady_d = F.Ll f% . 28 EZY)5203. 9BMSO-Dg TFA-Dy
J/(‘IH oo - 10. 73 |Hz)492.4. (Qded) 2.92 (2H, 1, T =
L1 4,26 (11H, d, F;‘Hﬁgggf ggﬁz
12 /Hz) 4 57+4.73 (211, St17), 7.45 (111 m), 7.48
3—(2Fluq§0 %5 gnyla n fur ! J = 8 50 HZ)’ (1H’ S)’7'68 (1H’dd’J:
o2 e B oo a&) 1H, | M), (7.47-7. H2s,1.8Hz), 827 (1H, d,
[2- (1Hln(dfqyl)ml]fm‘d8_ 36 ( 1H, S) ’ 8 47 J( :EH_IZ) 8.91 (1H, dd, J
s), 8.54 (1H, s) 155 HOF (Tﬁgéﬁ’ >9°1<1H
[1] [\I
144 I gor o- 3- (- Iguor OC4-é.dS,dO-(QD3©Dy8.39(1H, 4=
F 472, A |5.9Hz),7.48 (1H, dd, J=
o[ 8, 2- c] pyddi ne- 2- claf-BEK). 7.47 (1H, d,
J=5.9Hz), 7.28 (1H, ddd,
! J=8.5, 1.8, 1.0Hz), 6.47
((S)- 2- hydanry- propaxy) - am i @€ A's sz, 4.00
s ky ) S i W (2H, t, J= 4.5Hz), 3.72
lic acid (2-hydroxy-ethoxy)-amide (2H t, J=4. SHZ) 2.45 (S
3H).
145 % A, [11.92, [(CD;OD)8.52 (2H, s, br),
F [536,A |7.60 (1H,d, J=6.0Hz),
g < 7.56 (1H, dd, I=2.5,
8 0 9.0Hz), 7.47 (1H, m), 7.02
o [ (1H, t, J= 8.5Hz), 6.44
<\ N .HCO,H (1H, dd, J=7.0, 14.0Hz),
3-(2-Fluoro-4-iodo-phenylamino)-fur 4.30 (ZH’ m)’ 4.18 GH’
o[3,2-c}pyridine-2-carboxylic acid _|dd, J=2.0, 14.0Hz), 3.96
cAcoBropYmeUy {2 vinyioxy-ethox (1H, dd, J=2.0, 8.0Fl2),
Y 3.95 (2H, m), 3.67 (1H. d,
J=6.5Hz), 1.04 (1H, m),
0.53 (2H, m), 0.34 (2H,
m)




(CD30D) 1.18 (3F1, d,

J=

6.4711z), 3.79 (11-1, dd, | =
10.56, 7.93Hz), 3.93(1 H, dd, I =
146 [ qu. 56, 3.51Hz), |-4, 03[c4.[dmd, ( HMSO—D6)251 (3H, s),
0 07 (Ifl. t, | = &156Hz)10(H. d,J=9.2Hz),
58 a ddd, J = 8.39, 1.9 7<2HZ;H;77263§PSI d,
3-(2~Fluolo=4%%lsulfgnz~9henyl 8. 29 ( 111, 5) ) 8. s) 8.38 (1H S, br)
3E|r;cc>l)dfgrg£f|c]pynﬂae2 cjrbox— f I7:9HZ) ?‘6 \ / E1 8.55 (1H, s, br)
147 o "‘jﬁ T [& T[T 942, T [(DMSO-Dg) 11.95 (1H,
~Bo - """'4'92,A\ bs), 8.38 (1H, d, J=
- \/ 1 iz- Fi uor 0s.53d), 7.76 (11, br, s),
2- enyi a tm 7.74 (1H, d, J=5.8),7.52
M R, i pyri dil ne- 2488008 10 1541
4-Chloy ¥ ro-4 |od nyI (et ) 1%)(:(!;/;)Xg;nlde 1.2Hz), 6’48 (’lH, t, J’: |
']“'“"Z rals ” X - 8.9Hz), 4.66 (1H, bs),
'”°"fdy.‘“%y§‘?"“)‘” 4A) (| (DVBO- di4 1. 13&5 (2H, 1, I=5.1Hz),
(6H, s), 3.24 03 (211, (131 (2H, ¢ J=5.1Hz).
148 E\N 5 46-7. 49 (]_-14, -m , ')7 E%H ?}j(p .SO—D5) 8.58-8.60 (m,
] H10. 54, ° | 1. 92Hy) 8.} D), '8.50-8.52 (s, 1H),
o Ch’ ' ' ' ' * Y70-7.72 (m, 2H), 7.50-
1 ) 7.52 (m, 1H), 7.00-7.02
7\ I (m, 1H), 4.45-4.65 (bs,
=N 2H), 4.00-4.20 (bs, 2H),
azetidin-1-yl(3-(2-fluoro-4- 2.30-2.40 (m, 2H)
iodophenyiamino)furo[3,2-
clpyridin-2-yl)methanone
149 HO/K\ - - J{3.67, (DMSO-Dg) 8.70-8.72 (s,
NeCLr 468.1 |1H), 8.68-8.70 (d, 1H),
N D 8.52-8.56 (s, 1H), 7.90-
7.92 (d, 1H), 7.70-7.74
! (m, 1H), 7.48-7.52 m,
(> foro4 1H), 7.02-7.06 (m, 1H),
- liodophenylamino)furo[3,2- 4.54-4.64 (m, 2H), 4.28-
E]]P)éridin-Z-)fclr)](?)- i 4.36 (bs, 1H), 4.02-4.10
ydroxymethyl)azetidin-1-
meth (m, 1H), 3.76-3.84 (bs,
yymethanone 1H), 3.56-3.60 (d, 2H),
2.782.84 (m, 1H)
150 | ron. OH N B” [8.82, |(CDCh)1.70 (10, d,J=
Q—/ 516 3.62 Hz), 1.92 (1H, m),
0 2.18 (1H, m), 3.70-3.77
O\ v (1H, m), 3.87-3.93 (1H,
E N
B m), 4.09 (1H, m), 4.29
N (2H, m), 4.63 (2H, m),
[7-Fluoro—3—(2—ﬂuoro—4~iodo~lphenyl 6.96 (1H, t, ] = 8.44 Hz),
amino)-furof3,2-clpyridin-2-yl]-((2 7.44 (1H, d, J = 8.46 Hz),
S.4R)-4-hydroxy-2-hydroxymethyl-pyr 7.52 (1H dd.J=9.75
rolidin-1-yl)-methanone 1.86 HZ)’ 8 3’9 (IH S)’
8.45 (111, d, J = 2.30 Hz),
8.54 (1H, 5)
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8.42 (11-1,
2.57Hz) .

s),

157 HON O O

8.65 (1 n,
P F\

d,

J
-N

[ 7- Fl uom 3- (2-fl uor o- 4-i odo- pheny

151 R i am no)-c] pyri ain-2 yHR [(DMSO-de): 1.88-1.99
- 3- hydr oxy- pyrtoiidin{itlyl G%@t}sﬁ-lz(lﬂ S),
cone_ 10.2, 486(A) ~ [MI=2CHm. 334
b (1H,d, J=12.55 Hz),
{74-2.06 (2H, ™ 457151, 4, 1=433 i),
=39 65 ( ’11, m, [3.69-4. X5, t,7=8.78 Hz),
7 4,35 (1H, n), 5. 04739742(1H m), 7.62
7Chl)ofro &ﬂﬂgrlmd n 101 OH t|. 1= 8. % L —uéo 71815(9)4
mino)-fur
e (% I 770 (1 08 s i 5
] o=-- 10 52 1192117) | 8. 34}
150 | FO i, J = 19%)’ ™y 64}1’(18. ’ (DMSOZ}’G) 3.62 (2H,t, ]
2752H7), 8.67 (bl |s) 158 HCjMHD. 383 CHLLT
H ol E- N Hz), 7.08 (1H, dd,
H ( ) ) J=28.41,2.09 Hz), 7.22-
7.30 (2H, m), 8.28 (2H, d,
Q J=14.40 Hz), 8.64 (1H,
s)
7-Chloro-3-(2-fluoro-- 4;methylsulfan
yl-phenyiamino)-furof3,2-clpyridine
-2-carboxylic acid (2-hydroxy-ethox
y)-amide
153 HO\_\ B A, H 8.6, (CDCh) 2.51 (3H, s), .
o-H MeOH 396 3.81-3.85 (2H, m), 4.09-
o © 4.14 (2H, m), 7.02-7.10
O n (2H, m), 721 (1H, t,J =
Fox N ¢ 8.32 Hz), 7.88 (1H, s),
|LN, 8.22 (11, s), 8.45 (1H, d,
I=2.33 Hz), 8.97 (1H, s)
s

s
7-Fluoro-3-(2-fluoro-4-methyltsulfan
yk-phenylamino)-furof3,2-c]pyridine
-2-carboxylic acid (2-hydroxy-ethox
y)-amide

154 HO., - - A’ [5.82, (CDCl) 1.85-2.07 (2H,
QAOH 511 m),2.18 (1H, dd, J =
o 13.52,7.59 Hz), 2.47 (3H,
P s),3.73 (1H, dd, J =
[ F 11.72, 6.28 Hz), 3.93 (1H,
N” Q d, J=11.73 Hz), 4.00-

l 4.09 (1H, m), 4.26 (1H, d,
[3-(2-Fluoro-4-iodo-phenylamino)-7- J=12.12 Hz), 4.57-4.73
gmitgylﬁroéa,2-c]2p>;1rizin-2-yl]-glzI (2H, m), 6.95 (1H,t,J =
oGy methanone e BT 8.50 Hz), 7.39-7.42 (1H,

m), 7.47-7.52 (1H, m),
8.36 (1H, s), 8.47 (1H, s),
8.54 (1H, s)
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833, 45) - 34- Di hydr oxy-pyrroiidin-1
-y1)17-[7-3-(2-fluoro-4-iodo-p

henyl am no)-furo[ 3. 21pyri di n-2-y1
155 h A i 8.[¢%/9.8502[((TAPD) 1.18 GH, d, T =
46 (1 H| nmy4$°@) @37, 3.79 (10, dd, 1=
82 (1 H, |m,3.90; %561$335%2)~§1ﬁ(1
.56, 3. )s
24 (2H, ifn), 7. i34.11(1H,m),7.ZO7
8. 671-12z)!, 7.48 (kh 1=856Hz),7.53
7F.u§,;cckéi2ﬂamfm§;hm i2) | 7.70(1 H, ddiHJde =839, Lo
o (it o2 ) , | 8.38 011, s)LI0Ho. 76 (F 41
4 8.65 (2 fl,|d, J =-- 4/31H), T580 0 o7~
HHOHO N, I \/ N 2.79Hz)
7- Fl uor o- 3-(2-f] uor a-4+i odot pheny
156 ﬂaﬁ
" Ho ( -do) 1.17 (6H, s),
tchne-2 3%%?2%%2) 4.69 (1H, 5),

3- de C C 8-

mino)-fu, riding-2-ca oxy

lic acid ~gimeth 38 = 3 3
oo 05- 4. 11( 111,

fin ()) fgro[ 3, 2-ci pyr
xyo T ('\‘f d
@ 2,°3=di hydr oxy-p

49.

|7 Fluom% do-1BenfD ( 211 dd,
hyd 0,

99
0),

] = 8. 56H)| 7.52 OH,

r oy
50(%?%

= %.9; ), 835 (1H, 5),

idd,

7.03 (1H, t, J = 8.65Hz),
7.46-7.49 (1H, m), 7.68
(1H, dd, 3= 10.54, '

H,s), 8.65 (1 H, d,

11, an’~257Hz)
07 (1R,

1157

o 8.39, 1.92, |1.10Hz),
d, J = 10.19, [.91Hz)

"M 8. 49| (1H
OH
_ R

61 (
8.2

F 2.7H

SOd6)174206
) 3.39-3.65 (21,
9402(2H m),

HZ )iH, m), 5.04 (1H,
m), 7.01 (1. t, T =

ol 10.2, 8.71Hz), 7.45-7.51 (1H,
F— 486 (A) |m), 7.70 (1 H, dd, J =
- . (2;\‘ 3 A iodomonent 10.52, 1.92Hz), 8.39 (1 H,
-Fluoro-3-(2-fluorc-4-iodo-pheny| d, J=1.19Hz), 8.64 (1 E,
e e d, Y =2.52Hz), 8.67 (1 H,
one S)
158 | HQ (DMSO-dg) 3.46 (1 H, m),
ol N o 3.63 (1H, m), 3.82 (1H,
L F m), 3.90-4.13 (3H, m),
o NN 5.24 (2H, m), 7.03 (1H, t,
_{ - \©\ _ _ ol 8.75, J=8.67THz),7.48 (1H;d.J
= | 502 (A) |=8.45Hz), 7.70 (1 H, dd,

({3S,48)-3,4-Dihydroxy-pyrrolidin-1
-y)-[7-fluoro-3-(2-fluoro-4-iodo-p
henylamino)-furo[3,2-cjpyridin-2-yl
}-methanone

J=10.44, 1.93Hz), 8.38
(1H,5),865QHdJT=
431Hz)
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... 171 ---\?
(a-(2-fl uoro-4-
i odophenyl am no) furo[ 3, 2-

159

c] pyridin-2-yl)((2R BS. 4S) -
HO AT OV G QX Y- 2-

ThydreXyrst hyhpyr r ohdi n- 1-

y a , 3, 33,

( 'D6) 8. %9 %bs, f14306 (A)
e B oG Reegsem 2H), 7
hcac;d]gpﬁ,(i’-dlhy?r?xg@gppxy /.71 ( n, 1H) ,

)-amide

7.44-7.46 (m 1H), 6l 96-7.0C

3(CH-0D) 3.62 (2H, dd, J
=5.11, 3.72Hz), 3.88-3.99
(21, m), 4.05-4.11 (11,
m), 7.07 (1H, ,J =

919, D |3356Hz),7.52 (1H, ddd, J

=8.39,1.92, 1.10Hz),

91- 7, 9F7-( R, dd, T=10.19,

1.91Hz), 8.28 (1 H, s),
8.49 (1H. d, J =2.77Hz)
>

160

HOw alm A conpound se| egiied fiHpB#66-8.69 (m, 2H),

o TH) . 3757-4]10 (M 10H)333, VWADMSO-Ds) 8.79 (bs,
;o

nul l: 0 R6 and |sal t

¢7.91-7.93 (m, 1H), 7.68-

tdier' wherein: Z.1 ijs CRIM7! ¥ L. 744746

i& W, “Z31is|CR3| Z4 is|CR4:

(tn, TF5, 6.96-7.00 (m,
1H), 3.57-4.10 (m, 10H).

RN R3 and R4 arc independent[)y

(3-(2-fluoro-4-

iodophB@m@gtaek-f rom H hal o, |CM
s 00FS 5 Sneo
hytroeBRbARLE) " C(=Y) 1211,
yimethanor€R141245) , , C(= ) 00R11,

OP1 AD1 N\ 0 o/ | 1M1 D

013,

—(CRHARLIS)“C(=Y)NRHR12;
(CRI 4R15) 8NR11R12,

-(CRI 4R15) 00RI I, -(CR14R15)
- (CR14R15) "NR12C( - Y) R11,
(CRI 4R14) ONR12C( =Y) OR",

OSR11,

-(CRI4R15)r1 \ I RI 3C(Y) NR' R42,

-(CRI4R") "NR. 12802R11,
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( CR14R15) 110Ce- - Y) R11,
- (CRI 4R15) , , OC( =Y) OR11,
CRI 4R15) 00C( 4Y) NRI
Rl 4RL5) " 08( 0) 2( ORL1) ,
- (CR1412. 15) " 01- 1( Yk(]?ll)(ORlZ)
L @@F@ipmm&ecte@lﬁe@ﬁersﬂ(l R12),
- (cR141245) S(Q

We cl_(a

- (CR141245 ) 21211,
-(CR141215) 1 || RL2,
(CRI 4R15)"S( ",

-(CRI 4R15) " OR11),

- (CR14R15) n 1241,

- (CRI 4R15) " S(?(“\)Q R11,
- (CRI 4R15) , , SCZ=Y) NR" R' cl-adz
andsa} lﬁ]leeof v&gel@ al kenyl , C2 8
chnyl arid aryl;, R Wis RS
1S§FTd R6 are |ndependently sel ect ed
ZisffomH or C-Ct2 ethyl; Xl is
Zissel;ected from OR", -N1211R12, ‘
7iscet 0) R11, and -S(O)21211; when Xi
is R1o R or -OR" of X1 and

-R5 are optionally taken t
R A e R GEFRLEB P8 R cneC MO

—(CR¥RS)CRER e R L hHol' P@Rf“@?)m(afm ‘3‘2
(CRUR') ﬁE er(@l@“‘ﬁ%‘bﬂ‘“ aEdRGR'QESRU nEat e tREd=Y)RY,

al l4p1 12 11
(CR”RIS) "Hgt %rxeg% I’f%R % ),@I& eg%ilg —~CR 5R 5) I:RIZSO LR,
_(CRMR®)AandYN", AR RELPCEAPY . rH{BGR |)n§C(‘Y3NR R",
~(CRMR"), %95052@&&5 Lrsiud; @P@MIebtowF)tJncm‘mé)nOP(OR“)(OR”)

e il
et ER GERGIESRANGHT L
(CR“R“)ﬁs@)(()Rj »@RI‘BI‘SWWOR“) ~(CR'R ), SoCHR",
_(CRMRY),SCERORE Q) ARBR =Y CIRINK R W @) alley, Co~C alkenyl, C-C
Y' ) ORI 6 (CRI9R26) "C(-Y' ) NeR12,
alloymsl anda(‘gzzngﬁ) aNRl 6R12,
(CR 9R26) " OR16, - (CRI 9R20) "
NR' =Y')1212, -(CRI9R26),,
Y )OR12, -(CR19R26)"

RTERT T

1is {eleha RABOCLON", F RUKR ", S(O)R“ and ~S(O),R""; when X" is R"' or
—-OR™, R11 01( 6@9&26&1 I@@(ﬁ op\ﬁoﬂaﬁ)ﬁ’ﬂkﬁl, together with the nitrogen atom to
Qe eyea } MRl & unsaturated ring having 0-2
which they C%lglﬁ 1%%%)&@)08( O) 2( OR26)
- (CR161225Q0P(=Y") (7%)R16) (0e),
- ( CR161226) OP( OR16]) OR12),
(CRI9R26) " S(O ) R16,
- (CR1551226) "5(0) 2R16,

A aDOEOYCS/ N ONDI 2D1 9



m and n are independently
sel ected from0O, 1, 2. 3, 4, 5,

additional hBtFroa§ms selecte?i frl)x{}]ﬁ %gg({] I\ﬂ gv ef}é{:l yalgrgﬁ g' I(:)\;!tiloﬂally substituted

with one or Zp1R grpups SQF‘#@@ ﬁgp} haloé}l\k 9%y—pCF3a II.TIQZ, ato [Sl(Cl -Cg alkyl),
(CR19R2°) &f= leG @2191{2%( WRIG R@Rngé) C(ﬂf[)NR SRI7.
~(CRPR)XRR'RHCRREQ,DB', -RRYHY),-axit] _RRERDSNRC=Y")R,
(CRlsto) ] m@se{}emh I(waIQﬂ,tNRQO(a*{ I)N‘RMR” (CngRZO),,NR”SO R16
_(CRPRI) DR HR %E%Z%EPY%\@ D(E:R‘Fﬁms BC(=Y")NR'RY,
(CRwRZO),?)E@EQ&%“ neg ?(D\t{ (fﬁ RS, @1@9180),1019(01116 (ORY),

(CR19R20 1 20%1 nS( 2 (&IQRM)HS(O)(ORM),

(CRIQRZO)IQ(%#@ 16) (WO)MW Y )ORIG (CRIQRZO)
SCE=Y )NK‘G(%R!MQ‘IE?ZlS, . C(=Y1) OR16
X isC1219R20) . , O( - - - Y1) NRL612 17,
RY, R(2 QB'RQ Bgéée}éﬂh\éﬁi!y@ﬁd; Zcu alky] Co—Cy alkenyl, C,—Cs alkynyl, aryl

azetidinyl, p ydr p R0
orR emtr(tg %6 e)attac ed form a 3-8

membered sNRg_tglqlmedﬁ)r arpx(lmlrg W@§ 0-2 heteroatoms selected from O, S
and N, whelNRba&@(lglé(Ob)ldM 6R&ifited with one or more groups selected from halo,

CN, CFs, ~o@9&@@um&17@@2mao<cl-cs alkyl), ~S(C:-Cs alkyl), -NH,,
z;!t%rl —%BQ(CV& RL), —COH, ~COx(C-Cs alkyl),
ol ﬁfe}» ~N(C1-C alkyl)C(O)(C1-C alkyl),
S? z OIT}QEBC)‘ alel)SOz(pl—CG alkyl), ~SC,NH,,
~SO;NH(CrGs BRI R2BY Q% 215 1) (QQTQ])N@;&OCX?)NH(Q—CG alkyl),
—OC<0)N(01t%&%t@@@la%cﬁ?#mﬁmccl Cs alkyl), -NHC(O)N(Cy-
Cs alicyl)y, - b)ﬁdi?tﬁ ) B%ﬁ 1~N(C1-Ce alkyDC(OIN(C;-Ce alkyDz,

—NHC(O)NH glﬁc% )é Zl\ﬁlkgli t i\l?IC(O)O(CI-Cs alkyl), and -N(C;-C¢
alkyDCO)Q éRfl‘ngn) S( 0) (OR16), -(CR 19R7).

R" i8¢ B} P(i0R 1y seleft@RpYEPC)-Cr alkyl

m andChrEdepeRifily seldceRIMR2), 0 3, 4, 5, or 6;

YIS§ enXel‘r)yQRI:hﬁl} or i CRI 9R70) E,

wherem aﬁh si%%lgri[ g%y} al fjanldq%’of RLRL R, RY R RS XL X2 RY,
R”,RY, R‘u ‘ﬁléi%f)@ RerRAEPY °PP°“ 3‘%15““54 o or more groups
independent(gel(C@d fepmbple rfyrh eyclg@dvlcgN. 5T+ ¢ ynyl ,

aryl, or pyridinyl, wherein sai d

al kyl, al kenyl, al kynyl, or aryl

is optionally substituted with

one or nore groups selected from

hal o, ON, CF3, -NO2, CC6 al kyl,

-OH, -SH, -0(C -Cs”al kyl ),

-S(CrCs alkyl),-NHCl-Cs al kyl),

-N(Cl-Cs alkyl)2, -SOCl-Cs

al kyl), -0211, -CO2(C -C6

Aal vl ) - N\ NI ™ N NW 1 R




R22 is Hor Cl-C42 alkyl. The
conpound of claim1l wherein X1 is

oer S aba e i o
(R, ¥ BER B, PSRN RGPS T -sw

(CR19R2°)n &Rlﬁd"(hﬁe’)n%ﬂpldim’d N@FC(CY leln 1CR19R20

NR¥C(=Y’ )Wﬁ@l{le L(GRl)ﬁzo)n §17®2-le E(UEPIR)J,,G)C(&M’ORM

~(CRPR®), 8 PRI ERAK@NOE CHRIRY. (E‘R toReoytd3@),0R'),

—(CRPR®), 8 ( %Eﬁgg(ogk) n(%ﬁ %20 (8E16 }/ EeRzo)  S(ORY,

RSB GHRB SR 1 1R PR
S(0):(0R™)s @CRIEE B HCHY |, BB R GROCY R SRR,
scEyNR“RIRGRE2, - OR, and O . 7.

each RHR "carRpbtindipeadents Hal Al alkyih@r @ialienyl, C2-Cs alkynyl,

aryl, or pyndg%lglm%reﬁgzh leﬁ(eﬁy[ anh'; or QTIIS ,optiEmaH}Qsﬁbsntuted with one

oo o S e 212 B PSR -
alkyl), ~S(Cf- €@y ICPAH:. —BH(CIQ alkylpNN(Ce- Wﬂmﬁoﬂcl ~Co alkyl),
—COH, -conRb;lalky@ﬂdm@fz J@bowﬂl(tl ds Rily), —C(OIN(C1-Cs alkyD),

v g CRRPLILPIe ELID Broyg-coton e
alkyD)SOx(CBEs alkijlp ~SORYH:, SO:NHE3-CoglkyD, opP2N(C1- “C. alkybz, ~OC(O)NER,
~0C(ONHEQC, alkg -cropauagalgf),, adcan)mCiCs alkyl), -NHC(O)NH(C; -
L I din,d e b C,-Cs alkyl), -N(Cr-C

comn. STl dopt bl Rk .
alkyDC(OINfir &% #vhe: REIGQNH(Cotre afledy. ﬁWC_(O)N(cl-Q alkyl),
- NHC(0)0&2Cs aTEhBaIﬁG}NWOUMyIET(O)O{Ca'kaiD

wherein Wis The . 18
-orRe gBo irreotih dr %ﬁ“ﬁ?"l‘ﬁww g‘Fyeﬁrer'i‘ *W“ grm e

membered s@kited, uhzhturaipd ¢ GPRIEIRG PEYEE BiF hﬁefvgowelected from O, 5
and N, wher€ih @idAhglis @ednaly tuddinfed @ith chdr@mgye gepps selected from halo,

CN, —~OCF, DSN@td J@gaue/f _OH, —SH, ~O(C;-Cs alkyl), —S(C-Cs alkyl), ~NHa,
~NH(C;-Ce %gg —NF é [ 1 |)| Cﬁoo(go Qfgﬁ)pyéocﬁ‘f@‘ PO, atiy1),
_C(O)NHD, agpyh(cc angn gC<0)N(cl 2 SR O L Gy oxCr-Ce ey,

~NHC(O)(CaHépjkolp- ol}gl;}scp@p@q a{ky,l) =D (&él-kyl)SO;(Cl -Cs alkyl), -SO,NHa,
~SO,NH(C,3% bIRAFIS0ONO 45 Bkyd e Ry Haf(AINHE)-C alky),
~oc(oN(d, bl B3, -Dcepyt-b dikAg-RARBINE@Y Y dig)), -NHCON(C:-

Co alkyl)s, R ORIIRS-Cs alkyl), ~N(C1-Cs alkyl)C(ON(C1-C alkyllz,

Bttt L g e

o)-furo[ 3, 2-c] pyri di ne- 2- earboxyl
ic acid ((R-2, 3-

di hydr oxy- propoxy) - am de;

3- (2- Fl uor o- 4-i odqgphenyl am no) - f
uro[ 3, 2-c] pyri di ne-2-carboxylic
aci d cycl opropyi net hoxy-am de;

3- (2- Fl uor o- 4-i odo- phenyl am no) - f

rireet T2 2925 Al 1l e 9 A~arbaAavvl 1 ~



et hoxy) - am de;
3-(2-Fl uor o-4-i odo- phenyl am no) - f

r
and -N(C- Cg?}#ybc( %’(@]ﬂ]f 833“ neetzhgar box;r/nllc
R a@LR(z Ate Pé@@ld‘fi‘ﬁ@ﬁlﬁ%’&ﬁ‘? gtl gn —(CHz)n aryl;
R”@qﬁmm@mnb42dgam5bﬁy@g@4g@p@ﬂu@ﬂpwmmﬂ
- pyrazolyl, py('rélﬁ%yl& 026 gflrrblylﬂfl Qlpyridinyl, thiazolyl or 2,2-dimethyl-1,3-
dloxola.nyl er em@em)f(ia us optlonally substituted with one or more groups
selected frovrhryxg l Oha Iy 8w, ng;) =d(c-C alky),

~8(C1-Cs alkeylpy rHHZ 'flé?s, %llcy% l—INPC? Ce alkyl?r %8)@,( dg gikyl) —CO,H,

~COx(Cy- Cédlkﬂmy'@(@Wb ﬂ(@ﬁﬁ@y?aa&rﬁ dEON(C1-Cs alkyl, -N(C1-Cs
alkyNC(O)B:cf Aoy~ Bt (oMo @ 4 0Bt feaydaivi-NG:-Ce
alky)SOA(CLCe aﬁ%ﬁ)ols% N?ﬁ Q@@Nﬁtdibmy@ - AR (0 00yl 1), ~OC(ONHD,
~OC(O)NH ¥Ox(ﬁr Dr@qmchmmmqﬁmmmmq-

Cs alkyl), —@C(%N@Nﬁmaﬁfv%»o ?’61 3 %ﬂ%ﬁ% St e CCe
alkyD)C(O)NG)-CF alky P NHCEDPRE -Gk 2&%?)%65&1&} kv,
“NHC(0)O(€-@Gikg), 4nfl RY(€ 2Cs3Hy)C(0)O(Cr-Ce alkyl);
cach 9 EHEEAKY 1y QO] i de;
R i & SC% il uoro- 4-i odo- phenyl ami n
ur , 2- c1Pyri di ne- 2- car bony
I]anlnooxylpiperidine-l-carboxyli
e acid tert-butyl ester;
3- (2- Fl uor o- 4-i odo- phenyl am no) - f
uro[ 3, 2-c] pyri di ne- 2- car boxyhe
acid
(2- nor phol i n4-ybet hoxy) - am de;
7-Brono-3-(2-fluoro-4
odo- phenyl am no) -furo[ 3, 2-c] pyri d
i ne-2-carboxylic acid ((R)-
2, 3-di hydr oxy- propoxy) am de;
3- (2- Fl uor o- 4-i odophenyl am no) f ur
oP, 2- ebyri di ne- 2-car boxylic acid
(1- met hyl pi peri di n-4-yl oxy)
ankl e;
3- (2- Fluor o- 4-i odo- phenylam no) fu
ro[ 3, 2-c] pyricline-2-carboxylic
aci d di net hyl am noet hoxy) am de;
(2- Fl uor o- 4-i odo- phenyl am no) - N-t
ert-butoxyfuro[ 3, 2-c] pyri di ne-2-e
ar boxam dc; ‘
3- (2- Fl uor o- 4-i odo- phenyl am no) - f
itroP, 2-el pyridi ne-2-earboxylic
acid (2- 181
met hanesul f onyl ar ni no- et hoxy) - am
de;
7- Chl oro- 3- (2-fl uoro-4-iodo-pheny

Il ars nAaniiranal 2 2929 A1t nvvyrti ~l e 9 ~Aar h



3-(2- Fl uor o- 4-i odo- phenylam no) - f
uroP, 2-c] pyri di ne- 2- car boxylic
2. a@he@orﬁfﬁﬁnh OpEMim 1adkkrl €X' is selected from: .
HO\/)\ (2- E&uor O A- et OXy- wa\,\//lam no ..

furo[3, 2- c]pyrlc i ne- 2- caPBoxyllc
Cld ydr oxy- et hox de; ~o5
0(2“%%U6F8 4- i odo- phe%%zaﬁr‘o) £°

uro[3 2-cpyriding-2-carb xyI|c

cid @HE<am no- oxy) &EZ
<2- FI Q>4- | n1no)
uro[3 clpylldlne 2 ear oxyllc q

cid [ - OXop o™

hol dih L Lyd) - et byl - ag @A

3-2- Fl uor 0- 4- hydroxynethyl plien

ylam no) - f1ro[3 24clpyridinge-2-ca .
':7/b®&yllc/\o|d (Z/i‘o/‘l‘3 jﬂiD‘ \T/\O‘

bydr oxy- et hoxy) - am de; :
3. 3}3&&3&%&%&}% mfglaiyihpﬂaﬂyggm no)

-flro c i di ne-2-caf,

aC|d*(Z‘ﬁydr%&i\/gﬁﬁasvi) éﬁ%%éL

3-(2- Fl uor o- 4- et hyl sul f anyl - phen

yl am nogw f ur @f ‘«Lgyﬂ4ﬁ$m-2-car

boxyb] id (2

hydr oxy- ct hoxy§- ani de; 2-1[3 :
4. - (1Re hpdHdQF fbink DEBreip blélnlylf audiRH @d-Rf age taken together

with the nitr ggn aéom t Whlch they are attached to form:
T di ne: 2- carbonyl]-am no .

NOXM) fhyl) fhyhmeé:yan1c+ac§§j
tert@tyl @ ., ~OH ,~OH

3- (2- Fl uom 4-i odo- phenyl ani no) ¢ u

_S:J/qua<§i€]gx_<ﬁwﬁe %m‘%tﬁfﬁyllim/ﬂfx

nd nethylan1no ethoxy) am de;
2 Fluor enyl am nogur

5 ?m%T%V Omﬁmggrboxyllc
aC|d
((S)-pyrrolidin3-yl oxy)-am de
nonof ormat e salt;
7- Chl oro- 3- (2-fl uoro-4-iodo- pheny
| am no) -furo[ 3, 2-el pyridi ne-2-car
boxylic acid (2-
hydr oxy- et hoxy) - am de;
7- Cyano- 3- (2-fl uoro-4-i odo- phenyl
am no) -furo[ 3, 2-clpyri di ne-2-carb
oxylic acid (2-
hydr oxy- et hoxy) - am de;
3- (2- Fl uor o- 4-i odo- phenyl am no) - f

riral 22 2@ AT nvuri Al na 929 ~arhAavvyll -~



car hoxami de;
(2- Fl uor o- 4-i odo- phenyl

F an1n0) N—pro»oxyfuro{s 2- c] yridi
arbs ,«
(2- ro-4 ndo p
F

nlno) N—ethoxyfuro[S c]pyrldln
arboxan&de

Ben - "t
pro« Fluor od pheny
Br

sl arn %fur 382-
F c]pyrlcl|ne carboxan1de

(2 ydroxye hoxy) ; @”(4 Bro
8~

\barboxanlde

3- (2FFIuoro - |odo enyl
< a -fu }ﬁggl\ Etéjfarb
oxyI acid -hyd
I SW%thyI hoxy) -Bni de;
3-(2-Fl uoro-4-i odo- henI
6. arfherohpofindrotrady Wbel]ﬂpiirlﬁ ftﬂlFCrfFé from B, §|Hb CF3, CN,
_NR'RZ, -OXYahd&raci d

7. (zfgh%dr 0)8¥Pcli thlo mﬁ% sglgcted from H. CH F, or CF3

or o-
o Uee s AR RYR T e e

NR'RY, -081' tnd R BRY - 1-

0. hygls QxyeomtoRyo ©iHaexX R) is @18dtd @pm C1, Br, Me, Et, F, -CHF,
CFor_OHN-[B (2- Fl uor 04-i odo- phenyl

’ am no) - f ur oP, 2- eb%rlgl e-2-

10. nylpp SRBIHEIRELHT SIS gl or ety

1. 3-Th@cofpogmimtrlan | whdwin Bhe gmethyl.

12. aNi@hpobdlonfiain PwilepyW it OR'Ne- 2- car b

13. (()X%Lp %o%peo?rlﬁl ogclalm 12 wherem Wis OH

14. A(‘?mw a?ce)rd%g ? %2&11(1) 'i € ecté{i m me %roug (3xlslst1ng of:

3-(2-F Nbrpﬁ-gﬁyﬂhgy]y@%f@[@ céq -P-dqr‘tﬁ@(hczamd (R)-2,3-
dihydroxy- p&@&xb)@s)ﬁﬂlm de;

3(2§m&@4E%&H%M%ﬂ%mhﬁﬁﬂqﬁﬁ%ﬁ%&h@ﬂkﬂ&&ﬁ$ﬁmd«R)23
dmymmyqo%%) %roxy- 2- met hyl pr opoxy)

3- (4@}11WH @Prﬁ@hegylagg’ﬁ)bfbrﬁ[éﬁ"]a%“me -2-carboxylic acid (R)-2,3-

N- (1- hydr oxy- 2-r net hyl pr opan- 2- 37

loxy) - 3- (2- Fl uor o- 4-i odo- phenyl ar

ni no) furo[ 3, 2-

c] pyri di ne- 2- car bqgam de

3-(2- Fi uor o- 4-i odo- phenyl am no) - N

- (4- hydr oxy- 2- net hyl but an- 2- yl oxy

) furoP, 2- cl py

Al na 929 ~rarbhAavam Ao

carbo



2, 3-di hydr oxy- propoxy) - am de;
7- Fl uoro- 3-(2-fl uero-4-iodo-Pheny
dihydroxy-prBély @e;f ar o{ 3, 2- c¢] pyri di ne- 2- car

-3 (Z'EB‘EIXL 1ogo-p%gnﬁlgx)1(n§/o ~furo[3, 2dc]ep’yr1dme -2-carboxylic acid

°y°1°Pr°Py1{§eﬂ(°2y"‘1‘31ldﬁ’or 0-4- odo phenyl ar ni noyf
3-Q-filgP4-Rdoerhgrylpriiug)-furpe. 22 ngiinbyy sesppiviic acid (2-hydroxy-
ethoxy)-amidg| d (pi peri di n-3- yloxy)-am de

3-(2 gB 9 4- IO? p%&lgmno) furo[3 2-c]pyridine-2-carboxylic acid (2-vinyloxy-
uor o- 4- 1 odo- phenyl anai no) -

cthoxy)}-amifiy - 51 3 2- COpyri di ne- 2- car boxyl i ¢
3-(4-3odp d]eI(y(aIg}lQ) “furo[3,2- c]pyridine-2-carboxylic acid ((R)-2,3-dihydroxy-

propoxy)-anpdel I Ol i di n- 2-yl met hoxy) - am de

3-(2- @&9& %ﬁm&@lammo) furo[3,2-c[pyridine-2-carboxylic acid (R)-2,3-
dibdr Fl yor o- 4-i odo- phenyl am no)-f
Bt °Xypﬁ°|p yri di ne- 2-car box%/

3-2 é-@}ﬂaon( &12@ ;gﬁnﬂglg}@p fur0[3 2-c]pyridine- carboxyhc acid ((R)-2,3-
dihydroxy-plopysly metdioXy) - am de;

3-(2, gD(ﬂgor(F ) M&[&enﬂlaﬂumﬁm@n&ﬁ)ﬁdﬂm Ebpxyfc acid (R)-2,3-
thyl, -furo[3 -e] pyridi ne- 2-car

dihydroxy: pB°8°X ['c acid (2-
4- {[Zhgg-a 89@1/'106% Iﬁlﬁl%]?l)ﬂh(a mrod;lSeZ ¢]pyridine-2-carbonyljaminooxy }-
piperidine-13arpRyle daforrepugleftad o- phenyl am no) - f
3-2 BHuSh-BiorfRInPIyhiddHFuREs; 22 @idfink @ XaytotyBe acid (2-morpholin-
thoxy P

-BrC y (ﬁ;-j(g g%?ogxmcﬁ?gﬁe&%{amn ngffno 3 9¥] e_-2€<!:arrt]>oxylic acid ((R)-

- 2.3-dihydroxy= P@MX@PI@deB (2-fl uoro-4-iodo-pheny
3-(2IFBbR-MdJophelafrdRuretl.1-¢hyrididi2 nebodic &id (-

methylplperﬁg)ﬁx'lok alﬁgel d ( 2-
' 3- (2$ X\Eﬁ? OXO op% %?X%?ngfgll—c]e%ldme -2-carboxylic acid (2-

»d.lmethylammfé@m?éﬁ?i arni no)-furo[ 3, 2-cl pyri
@-Fialbror@io@-rh ey Inooy-Nitat- ba@xdeOG(ZS)PYﬂdme'z ~carboxamide;

3- (2-@ Mgrs—@-lohéjﬂhghyl%lﬁd)wg 2 @ﬂllcﬁiﬁlcarboxyhc acid (2-
methanesulfon 0 ?ffi& 2-fluoro-4-met hyI sul f
any i anm N0) - UL O3, 2- Gl PYL i, +stic acid (@)
g et Ryl lpyedie Zarbonylic ac

2,3-dihydrofyzbrdngradragidys- et hoxy) - am de; _
" 7- FhYoroFJI-(QLQt[oQ) Bodogredylatd ) Gurd}3, myﬂyde-S{.dziﬂ.ﬁoxylic acid (2-

hydmxyeth&g deggsgglxam no) - fur o[ 3. 2-4yri di
3- (2-€§orﬁ 4~ POC_B?VY élfllﬂo ok %ﬁ 2 cl%liyndime -2-carboxylic acid (piperidin-4-

7- Fl uor o- 3- (2-f 1 uoro-4-i odo- pheny

| am no) - fino[ 3, 2- ¢thyri di ne- 2-car

boxylic acid ((S)-

2- hydr oxy- pr opoxy) - am de;

7- Fl uor o- 3- (2-f 1l uoro-4-i odo- pheny

Il arms A Frairal 2 2929 sahvwwri A na 9 ~arh




20. The pharnmaceuti cal
conposi tion of claimlS or 19,

loxy)- _amidMI&h Blesai d second
3- [(2cl:tl~I orng—lola?e {I;h%l |‘{‘ﬁ:rantctilyq‘: 3191{10] furoP 2= c]pyrldme-% éarboxyhc acid (2-

tory agent is to
hyd“’xy'eth%iféihﬁmﬂﬁe istered to said mammal
3-(2-glegereindoipbdn) ymimiup B AsBEriding-3restbyxylic acid (2-hydroxy-
ethoxy)-meﬂ%zlm& phar maceuti cal conposition

3-(2- Qluoro —10(50 gﬁ%g&u‘gg fmtofa%Qg&rﬁge g&rboxyhc acid hydroxyamide;

sease %I F
%nrdm% carboxy ic acid (tetrabydro-

3-(2- 516%%4- (iloga?lﬁ}@iuno) B{’OB’I
pyran-4-yloxt}-mdeder s, i nfecti ous di sease,

3-(4-Whof@b-chibkoSsh@gieminof-fuld{ 30t ciipgridtht-& e@t®/ic acid (2-hydroxy-
ethoxy)-amilE U odegenerative di sease

3- {[P g%?rﬁei%{ocllot—p esnylg)ngmog fn‘gﬂ;r%c yr1 carbonyn] ammooxy}

azetidine-1-qafherp Fere &gt Phds e onposi t i on of
3-2-Ehd@d-Fod PhenflantidohBro[30aivpiding-paghoglic acid methoxy-
second t her apeut [ c agent wherein

con
3- 21§1 ro-4-me oXy-phe; mo %‘I’ﬁ e-2-carboxylic acid (2-
RS ed1 Y ,{ﬁa’f hoadid(
hydroxy-ethesbyipéiit i al | y or ;consecut ively. .
3-(2-Fluoro-4-iodo-phenylamino)-furo[3,2-c]pyridine-2-carboxylic acid (2-amino-

amide;

ethoxy)-amide;

3-(2—F1uor0—4-iodo—phenylamino)-furo[3 ,2-clpyridine-2-carboxylic acid [2-(2-ox0-
pyrrolidin-1-yl)-ethoxy]-amide;

3-(2-Fluoro-4-hydroxymethyl-phenylamino)-furo[3 ,2-c]pyridine-2’-ca.rboxylic acid (2-
hydroxy-ethoxy)-amide;

3—(2—Fluoro—4-methyl—phenjlamino)—furo [3,2-c]pyridine-2-carboxylic acid (2-hydroxy-
ethoxy)-amide;

3-(2-Fluoro-4-methylsulfanyl-phenylamino)-furo[3 ,2-¢)pyridine-2-carboxylic acid (2-
hydroxy-ethoxy)-amide; ‘

2-{[3~(2-Fluoro-4-iodo-phenylamino)-furo[3,2-c]pyridine-2-carbonyl] -aminooxy}-
ethyl)-methyl-carbamic acid tert-butyl ester;

37(2-Fluoro—4-iodo-phenylamino)-ﬁ1ro[3 ,2-c]pyridine-2-carboxylic acid (2-
methylamino-ethoxy)-amide;

3-(2-Fluoro-4-iodo-phenylamino)-furo[3,2-c]pyridine-2-carboxylic acid ((S)—pyrrolidin—

3-yloxy)-amide monoformate salt;
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7-Chloro-3-(2-fluoro-4-iodo-phenylamino)-furo[3 ,2—c]pyridine-2—carb0xyﬁc acid (2-
hydroxy-ethoxy)-amide;

7-Cyano-3-(2-fluoro-4-iodo-phenylamino)-furo[3,2-c]pyridine-2-carboxylic acid (2-
hydroxy-ethoxy)-amide;

3-(2-Fluoro-4-iodo-phenylamino)-furo[3,2-c]pyridine-2-carboxylic acid (azetidin-3-
vloxy)-amide mono formatesalt; o '

(2-Fluoro-4-iodo-phenylamino)-N-isobutoxyfuro[ 3,2-c]pyridine-2-carboxamide;

(2-Fluoro-4-iodo-phenylamino)-N-isopropoxyfuro[3,2-c]pyridine-2-carboxamide;

(2-Fluoro—4-,iodo-phenylaminb)—N—benzyloxyfurd [3,2-c]pyridine-2-carboxamide;

(2-Fluoro-4-iodo-phenyl amino)-N-(3-hydroxy propoxy)furo[3,2-c]pyridine-2-
carboxamide; : v

(2-Fluoro-4-iodo-phenyl amino)-N-[3-(pyridine-2-carboxamide)propoxy]furo [3,2-
¢]pyridine-2-carboxamide;

(2-Fluoro-4-iodo-phenyl amino)-N-[3-(nicotinamide) propoxy] furo[3,2-c]pyridine-2-
- carboxamide; )

(2-Fluoro-4-iodo-phenyl amino)-N-[3-(isonicotinamide)propoxy] furo[3 ,2-c]pyridine-2-
carboxamide;

(2-Fluoro-4-iodo-phenyl amino)-N-propoxyfuro[3,2-c]pyridine-2-carboxamide;

(2-Fluoro-4-iodo-phenyl amino)-N-ethoxyfuro[3,2-c]pyridine-2-carboxamide;

N-(2-(Benzyloxy)-2-methyl propoxy)-3-(2-Fluoro-4-iodo-phenylamino)furo[3,2-
clpyridine-2-carboxamide; ) |

N—(2—hydr0xyéthoxy)—3 ~(4-Bromo-2-fluorophenyl amino)furo[3,2-c}pyridine-2-
carboxamide; k

3~(2-Fluoro-4-iodo-phenyl amino)-furo[3,2-c]pyridine-2-carboxylic acid (2-hydroxy-1-
methyl-ethoxy)-amide; ‘

3-(2-Fluoro-4-iodo-phenyl amino)-furo[3,2-c]pyridine-2-carboxylic acid (2-hydroxy-
propoxy)-amide; 7

3-(2-Fluoro-4-iodo-phenylamino)-furo[3,2-¢]pyridine-2-carboxylic acid (2-hydroxy-1-
hydroxymethyl-ethoxy)-amide; ’

" N-[3~(2-Fluoro-4-iodo-phenyl amino)-furo[3,2-c]pyridine-2-carbonyl]-
methanesulfon_amide; o _

3-(2-Fluoro-4-iodo-phenyl amino)-furo[3,2-c]pyridine-2-carboxylic acid (2-piperidin-1-
yl-ethoxy)-amide; ‘ '
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3-(2-F Tgoro-4-iodo-phenylamino)-N-phenyloxyfuro[3 ,2-c]pyridine-2-carboxamide;

3—(2-Fluoro—4-iodo-phenylamino)—N—(2-Hydroxy—Z—methylpropoxy) furo[3,2-
clpyridine-2-carboxamide;

N-(1—hydroxy—2—methylpropan-2—yloxy)-3-(2-Fluoro-4—iodo—pheny1amino)furo[3,2—
c]pyridine-2-carboxamide .

3-(2—F1u0ro-4-iodo—phenylamino)-N-(4-hydroxy-2—methylbutan-Z-yloxy)furo[3,2-
clpyridine-2-carboxamide;

N-((pyridine-2-yl)methoxy)3-(2-Fluoro-4- 1odo—phenylammo)furo [3,2-¢]pyridine-2-
carboxamide;

N-(1-Phenylethoxy)3-(2- Fluoro—4—1odo-phenyla.m1no)furo[3 2-c]pyndme-2-
carboxamide;

3-(2-Fluoro-4-iodo-phenylamino)-furo{3 ,2=c]pyridine-2-carboxylic acid ((R)-2-
hydroxy-propoxy)-amide; V

3-(2-Fluoro-4-iodo-phenylamino)-furo[3 ,2-cJpyridine-2-carboxylic acid ((8)-2-
hydroxy-propoxy)-amide;

3-(2- Fluoro-4-10do—pheny1annno) 7-pheny1—furo[3 2- c]pyndme—Z -carboxylic acid (2-

hydroxy-ethoxy)-amide;

3-(2-Fluoro—4-iodo—phenylamino)—7—methyl—furo[3 ,2-c]pyridine-2-carboxylic acid (2-
hydroxy-ethoxy)-amide; .

2-((R)-2,2-Dimethyl-[1,3] dioxolan-4-ylmethoxycarbamoyl)-3-(2-fluoro-4-
trimethylsilanyl—phenylamino)—ﬁ]ro[3,2-c]pyridine-7-carb0xy1ic acid ethyl ester;

2-((R)—2,3-Dihydroxy—propdxycarbamoyl)-3-(2-ﬂuor0-4§iodo—phenylami110) -furof3,2-
¢Jpyridine-7-carboxylic acid ethyl ester;

7-Chloro-3-(2-fluoro-4-iodo-phenylamino)-furo[3 ,2-¢]pyridine-2-carboxylic acid ((R)-
2,3-dihydroxy-propoxy)-amide;

7-Fluoro-3-(2-fluoro-4-iodo-phenylamino)-furo[3 ,2-c]pyridine-2-carboxylic acid (2-
hydroxy-ethoxy)-amide; ‘

3-(2-Fluoro-4-iodo-phenylamino)-furo[3, 2-c]pyridine-2-carboxylic acid (plperldm ~3-
yloxy)-amide mono formate;

3-(2-Fluoro-4-iodo-phenylamino)-furo[3 ,2-c]pyridine-2-carboxylic acid ((S)-1-
pyrrolidin-2-ylmethoxy)-amide monoformate;

3—(2-Fluoro-4-iodo-phenylamino)—fur0[3,2—c]pyridine—2—carb0xy1ic acid (1H-imidazol-
4-ylmethoxy)-amide;
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3-(2-F 1u0r0—4-iodo-phenylamino)-4—methyl—fur0[3,2—c]pyridine-2-carboxylic acid (2-
hydroxy-ethoxy)-amide;

3-(2-Fluoro-4-iodo-phenylamino)-furo[3,2-c]pyridine-2-carboxylic acid
cyclopropylmethyl-(2-vinyloxy-ethoxy)-amide monoformate;

4-Chloro-3-(2-fluoro-4-iodo-phenylamino)-furo[3,2-c]pyridine-2-carboxylic acid (2-
hydroxy-ethoxy)-amide;

7-Chloro-3-(2-fluoro-4-iodo-phenylamino)-furo[3,2-c]pyridine-2-carboxylic acid ((S)-
pyrrolidin-3-yloxy)-amide;

7—Ch10ro—3—(2—ﬂu0ro—4—methylsulfanyl—phenylamino)—ﬁlro[3,2-c]pyn'dine—2-carboxy1ic
acid (2- hydroxy—ethoxy) -amide;

7-Fluoro-3- (2—ﬂuoro—4-methy1su1fany1-phenylarmno) -furo[3, 2-c]pyr1d1ne-2—carboxyhc

acid (2-hydroxy-ethoxy)-amide;

7—F1uoro—3—(2-ﬂuoro—4—iodo-phenylamino)—furd[3 ,2-c]pyridine-2-carboxylic acid ((S)-
2-hydroxy-propoxy)-amide; ‘

7-Fluoro-3-(2-fluoro-4- 10d0-phenylam1n0)-furo[3 2~ c]pyndme-2—carboxyhc acid (2-

~hydroxy-1,1-dimethyl-ethoxy)-amide; and

7-fluoro-3-(2-fluoro-4-iodo-phenylamino-furo[3,2-c]pyridine-2-carboxylic acid (R)-
2,3-dihydroxy-propoxy)-amide. k

15. . A pharmaceutical composition comprising a compound of any one of claims 1-

11 and 14, and a pharmaceutically acceptable carrier.

16.  The pharmaceutical composition of claim 15, further comprising a second

chemotherapeutic agent.

17.  The pharmaceutical composition of claim 15, further comprising a second anti-

inflammatory agent.
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18. A pharmaceutical composition of claim 15 or 16 for inhibiting abnormal cell
growth or treating a hyperproliferative disorder in a—ihammal.

19. A pharmaceutical composition of claim 15 or 17 for treating an inflammatory
disease in a mammal.

20. The pharmaceutical composition of claim 18 or 19, wherein said second
chemotherapeutic or anti-inflammatory agent is to be administered to said mammal

sequentially or consecutively.

21. A pharmaceutical composition of claim 15 for treating an autoimmune disease,
destructive bone disorder, proliferative disorders, infectious disease, viral disease, fibrotic
disease, neurodegenerative disease, pancreatitis or kidney disease in a mammal.

22, The pharmaceutical composition of claim 21, further comprising a second
therapeutic agent, wherein said second agent is to be administered to said mammal sequentially

or consecutively.
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