WO 2006/105372 PCT/US2006/011846 ALKYNYL PYRROLOPYRIMIDINES AND RELATED
ANALOGS AS HSP90-INHIBITORS CROSS-REFERENCE [001] This application claims the benefit
of U.S. Provisignal Application No. 60/666,899 filed 5 March 30, 2005, which is herein incorporated by
reference.in ﬁ‘éoe?r?ﬂ?/e{t) 53Il-ZIELD OF 'II:HE INVENTION [002] The invention F’qu{gé%%‘”a%ﬂé@ to alkynyl
pyrrolopyriiiiinés Bidifil rivad et Seuility eith IR RS RHINHERO0
(HSP9O0) to thereby treat or prevent HSP90- mediated diseases. BACKGROUND 15 [003] HSP90s
are ubiquitous chaperone proteins that are involved in folding, activation and assembly of a wide
range of proteins, including key proteins involved in si%‘%gklltransduction, cell cycle control and
transcriptional regulation. Researchers h ) H5pP9o chaperone proteins are associated
with important signaling proteins, such as sterojd hormone receptors and protein kinases, including,
o0, Rar L H LR GoRT QR ALE CoEs L M BT T AT 55 31 (RS L688 D1 36.141.
Stepanokégrth 80 A20Ge nésch evhaSi86nddpd4A8H-b0 2eBranck iettatndir&iol. Chen. 1996, 271, 22030-4).
Studies further indicate that certain co-chaperones, e.g., HSP70, p60/Hop/Stil, Hip, Bagl,

HSP40/Hdj2/Hsj 1, immunophilins, pZ%-l?ﬁgi@?qv %I&PQO in its function (see, e.g., Caplan,
A. Trends in Cell Biol. 1999, 9, 262-68). |0041 HSP90 possesses a binding pocket at its N-terminus.

This pockgias hrghly. consenagdand %&%%o%ﬂ@nﬁ%?&!ﬁgyﬁ%hﬁf%&ﬂﬂ&m&@s LQNA gyrase

(Stebbins, C. et al., supra; Grenert, J.P. et al. J. Biol. Chem. 1997, 272, 23843-50). Further, ATP and
ADPhav# B fisedh SHTMER L5t eRksnBRekE WESIRD ARy RM et A veckrsh kAR Yase activity
(Proromeskdat@t @ketsel. 1997, 90, 65-75; Panaretou, B. et at. EMBO J. 1998, 17, 4829-36). In vitro
and in vivo studies have demonstrated that occupancy of this N-terminal pocket by ansamycins and
other HSP90 30 inhibitors alters HSP90 fun %o(g(gigﬁ thits protein folding. At high concentrations,
ansamycins and other HSP90 inhibitors have to prevent binding of protein substrates to

HSP90 i . y |. Acad. Sci. USA 1999, 96, 1297-302: Schulte, T. W. et at. J.
Bioﬁ% h(el?nmi icab&b%g% a%@%@%ggv%%%%ﬁgﬁ .F,)rgt%a Sg’%c?r N V’E’é&? é’ggﬁ%ﬁ%ﬁg’jﬁh&f 83e 24?8328).
HSP9O irksbinbly o8 ywalrangrch Sriiging dsddverkdepoiestearediedihibignagssditBeadepsdhdent

release ohehapgrAfieRPsaNAn ARIB NS At REIRAIARL ol Al RIGPooN Al mead. Sci., USA
1996, 93, 14536-41; Sepp-Lorénzino et at. J. Biol. Chem. 1995, 270, - 1 16580-16587). In either

event, the St AR WdatrsgF APy AL SRR RIOfEMY SRtpro sEseid RarBoprarsasieS chneider,
g- L., ;U@E@ieﬁﬁﬁﬁab_é!ﬁg@ﬂm%%% e-%}%g%?%;‘ig;“?‘%g’f%?gé%ﬁm‘i@@%@%ﬁé@Eg%fw?%“hiﬁe‘ al

roc. Natl. S , 91, - : substrate destabilization occurs in
i vt RGP GAiolr S48 SREPAN k€ BoGRER I 1Bl S cidtate thfa Subset of
signalingfeguldtors 189¢, ;Raf 1B 0ute, Studibs Ri-thkrBidetaemi Biophys cResaEammung. 1997, 239,
655-9; S etal, J..Biol  Ch 0,24585-8), nuclear, steraid receptors.(Segnitz, B.;
0. Gehrg BB R e B Sl B e e G P rods g,
6804-12)HIGfrin its function (see, e.g., Caplan, A. Trends in Cell Biol. 1999, 9, 262-68).

[004] HSPO0 possesses a binding pocket at its N-terminus. This pocket is highly conserved and

25 has weak homology to the ATP-binding site of DNA gyrase (Stebbins, C. er al., supra; Grenert,
JP.etal J Biol Chem. 1997, 272, 23843-50). Further, ATP and ADP have both been shown to
bind this pocket with low affinity and to have weak ATPase activity (Proromou, C. et al. Cell
1997, 90, 65-75; Panaretou, B. er al. EMBO J. 1998, 17, 4829-36). In vitro and in vivo studies
have demonstrated that occupancy of this N-terminal pocket by ansamycins and other HSP90

30 inhibitors alters HESP90 function and inhibits protein folding. At high concentrations,
ansamycins and other HSP9O0 inhibitors have been shown to prevent binding of protein substrates
to HSP90 (Scheibel, T.H. et al. Proc. Natl. Acad. Sci. US4 1999, 96, 1297-302; Schulte, T. W. et
al. J. Biol. Chem. 1995, 270, 24585-8; Whitesell, L., ef al. Proc. Natl. Acad. Sci. US4 1994, 91,
8324-8328). HSPY0 inhibitors, e.g. ansamycins, have also been demonstrated to inhibit the

35 ATP-dependent release of chaperone-associated protein substrates (Schneider, C.L. ef al. Proc.

Natl. Acad. Sci., US4 1996, 93, 14536-41; Sepp-Lorenzino ef al. J. Biol. Chem. 1995, 270,



(Whitesell, L., et al Proc. Natl. Acad. Sci. USA 1994, 91,8324-8328) and certain transmembrane
tyrosine kinases (Sepp-Lorenzino, L. et all J Biol. Chem. 1995, 270,16580- 16587) such as EGF
receptor (EGFR) and Her2/Neu (Hartmann, F., et all Int. J. Cancer 1997, 70,221-9; Miller, P. et al
Cancer Re$589945872) 2inoaAtix7 30 s M thn aubptraes Gre deghdedSiyl anGivemitiho8H TP 106::801 ;

Schnur, Ryl b Mesgemei29%, 38 3900-3842) GDisd, andmutans g2, Erlisganen i al Proc

AACR 2001, 42, abstract 4474. The HSP90 inhibitor- induced loss of these proteins feads to the
selective diSAFSLE of: CEPMtRHe dute oatNgHy4 cadd St Sifs1 TPl SiviBP afré 32 &k specific phases of
the cell cycle (Muise-Heimericks, R. C. et all J. Biol. Chem. 1998, 273,29864-72), and apoptosis,
and/or diffétniiatSh0r whrgaL, dreabdirapon srevsiiayEmar srhRaarasoness calbodiks gy 40).

HSP90 intibéoEsdhusdid greatipegmisoden waﬂf@a@@mﬂ%@gg@iw@ig@, HMERIYDES o; |
cancers angd prolifetative disgrders, and also hold promise as traditional antibiotics. [006] In addition to
anti-canceﬂgarf@ %Ihf%’ﬁ%ﬁzg ﬁ?@eﬁ'&i&%ﬁ; W]rﬁ%?t’oé%a@é '§fséc%‘é%‘h im Iicﬁ‘té’é if é’\ﬂfide variety
of other utidffﬁem, ir&gﬁ,dm”’g,m%nmmmmﬂ@WQ&gﬁh;nEcﬂbﬁeﬁWeagﬁmmgents for
treating auigimmisile RASTIIPr UERHN.Stioks, lehamia., uiple RRIeross Gaidias dispiders,
central nervous System related disorders and agents use ufin promoting nerve regeneration (See,
e.g., RoseVaniggsatiOlo2/00696 {RC T80 1/236405¢ DéGrantdId: af/\RAD08338p2@d certain
(PCTIUSORURT2 AN Gld s Sie RAGN 6 SR ABEPErTanGe £tall, B Raiens 6:b7A 875,

Overlapping somewhat with the above, there are reports in the literature that fibrogenic disorders

including bifAdt Ftrites E5Eersrbtrar RS Iprty/detd eaystammentnis chrb daloferaeeirif8 Tiver
cirrhosis, kejgithformatien rntestitiahneptuitissends primopary. fitiasisalsemay bestreatable with

HSP9O0 inhjhitors, Stre 02/02123 (PCT/USQ01/20578). Still further HSP90 modulation,
oduiator T O ot kb R HALe Tt TS0 3 S J S 35036,
PCT/USO024ié 28iTar? I ISOMOGH 18 o PEHHS98 02605 2 b 5AXO8H The RISPH0) 519512,
PCT/US01/23640, PCT/USO1/4630 P Us01/46304, PCT/US02/06518, PCT/US02/29715,
PoTIUS02 LD Bt R FOD ek o 5 e B Tt o) S m ey a8 aad 100
60/128,593:BUBBTE01hGOET, FB2ifie01ass, a8the nd bey/ae ()doBe {HeRece RlyC peririe derivatives,

including pyjelepyrim @%S%%M.H%P%Qdi%@@%, UMY HAveResnd fRAd & Greatcd
inPCT/US02/35069; PCT/US02/36075. U.S. Patent Application No. 10/945,851 and

PCT/USOA}332GXawver, H- riedir tbfaind 188 addiidiat MolAsPAR diveat e opidrareine HSP9O

inhibitors thaimeabihe demandingihiolpeiea anet Rhympseutical-eriendreamrad daRspgaed towards
human cIinical Friaj}s. (fUMI\/IARY gﬁ%TH INVENTION [008] The present disclosure is directed
towards alﬁg} )9 3 % é’[’f?fﬁﬁ@ﬁ gﬁ]&’lf’éﬁsted compounds that show broad utility, e.g., by
inhibiting HE®P0 ndidieatingaditeases thahaiendS R0 depand eriPThesthbzompoundsodiftar from a

perent o ARATNE Wt e o R AR et

improved HERIouS shibito BeaEtvigeodptesinemticompoiindsegents for treating stroke, ischemia,
multiple sclerosis, cardiac disorders, central nervous system related disorders and agents useful in
promoting nerve regeneration (See, e.g., Rosen er al WO 02/09696 (PCT/US01/23640);
Degranco et al. WO 99/51223 (PCT/US99/07242); Gold, U.S. Patent 6,210,974 Bl; DeFranco
et al., US Patent 6,174,875, Overlapping somewhat with the above, there are reports in the
literature that fibrogenic disorders including but not limited to scleroderma, polymyositis,
systemic lupus, rheumatoid arthritis, liver cirrhosis, keloid formation, interstitial nephritis, and
pulmonary fibrosis also may be treatable with HSP90 inhibitors. Strehlow, WO 02/02123
(PCT/US01/20578). Still further HSPS0 modulation, modulators and uses thereof are reported in
Application Nos. PCT/US03/04283, PCT/US02/35938, PCT/US02/16287, PCT/USH2/06518,
PCT/US98/09805, PCT/US00/09512, PCT/US01/09512, PCT/US01/23640, PCT/US01/46303,

PCT/US01/46304, PCT/US02/06518, PCT/US02/29715, PCT/US02/35069, PCT/US02/35938,



[008a] In a first aspect, there is provided a compound represented by Formula I, or a polymorph,
solvate, tautomer, enantiomer, pharmaceutically acceptable salt or prodrug thereof: R' Il ~\ ~ Rz~~N

P. ~ | mehiElfei s elepie Sty suto apnsistiog ebhysreoersdradogan, bovanatky], -CN, -SR,
-OR’, and -NHRB; R" Is selected from the group consisting of Mogen, -OR11, -SR™ and lower alkyl; R’

is -NH@{%@P%@Q@C@Q@%@%%\G group consisting of hydrogen, -CN, -C(O)OH, -OR", -SR11, -C(O)Rs
;INRSRMT)L I;gg@éﬂaﬂﬁl I ,\/;L(;ﬂ%%%ﬁ“@ﬁﬁél “b, @ﬂﬁ&_’ﬁ%ﬁ?ﬂol%ﬁ@i_ iﬂﬂiﬂ@é@%ﬁn@ﬂ@%}%&m 'wnaryl/l, el
eteroaryl, alicyclyl and heterocyclyll, sybstitut erein: , heteroaryl, alicycly
and h&%ﬁ@&%’fﬁ&ﬁ’bﬁeﬁ?‘é“?ﬁﬁﬁz%f%f&%%léoﬁéﬁ‘ﬁ%%‘%ﬁ@ﬁtg%%t?%? ith the N atom to
which thepliagaaatitsehesioasiRmadhd PO/ BEnedly HobettetecnHantremaiprifingdditforag atoms,
wherein, in addition to said N_atom, O- e ring atoms are heterpatoms selected from the group
consisﬁ%‘é%ﬂg ‘éer%w&%p%@gfsﬁggﬁ%ﬁ%%% %r?ggwgé%gogrﬁag%eglg%%%%géﬁsisting of
lower piayindoovdical keifeyiz ewaralky mybc@hovHBROHMMOENBRE13BRS, -C(0)R9. -NR5RB, lower

aryl, heteroaryl, alicyelyl, lower heterocyclyl, arylalkyl, heteroarylalkyl, amino, allcylamino,

dialkylamino, ary'talkylam.ino, diagylamigz teiereandaninayeibateroarylamino, arylheteroarylamino,
oxo, perhaioallcyi, perhaloalkoxy, perhaloacyl, guanidinyl, pyridinyi, thiophenyl, furanyl, indolyl,

indazolyl, phosphonyl, phosphatidyl, phosphoramidyl, sulfanyl, sulfinyl, sulfonyl, sulphonamidyl,
carban§P8liry Thpiassiiahies g s gt RhErsirRE M REtalebh TodetHBdings e REROm to which
they argsaifaehad iioptRnrahyJor rrian, 0nkQ el S b DSHEUETP b0 greoneptisi Hs8ad=itgratems, wherein, in
additio aid N atom,.Q-3 of the ring,atoms are heteroatoms selected.from.the group consisting of
0,5 ot RSB ST CBr It 2 DRSS PR o S alkylone, -

C(Rti) 261s€I¢ i BIs) paSiOprindti@82s; Raisherl ecteuifromithicrgiioap doysistigg afetrigndieteroaryl,
alicyclyl and heterogycl . | groy .| i U lm e | ygnts; the heteroaryl
group ig%%ﬁﬁtg%%ﬁﬁkz%%{g%ﬁ%‘éﬁ%; Re%ﬂ%éc%%?g%ofg% sut%srlﬁqtﬁtegj % 3 to 5 substituents;
the hetarbidyiek epBvyiS st Rfed eB S substituents; the substituents on RS are selected from
the group consisting of halogen; lower alkyl, lower alkenyl, lower alkynyl, -CN, -C(O)OH, -NO2, -SRB,
-ORB, 1648WR 8, sMRBRIR: IR is provided a compound represented by Formula I, or a polymorph, solvate,

tautomer, enantiomer, pharmaceutically acceptable salt or prodrug thereof:

wherein:
R is selected from the group consisting of hydrogen, halogen, lower alkyl, -CN, -SR%,
-OR’, and -NHR®; ' |
R’ is selected from the group consisiing of haiogen, -OR!, -SR" and lower alkyl;
R’ is -NHR", |
R? is selected from the group consisting of hydrogen, -CN, -C(O)OH, -OR™, -8R,
—C(O}Rg, NRRY, jower alkyl, lower alkenyl, lower alicynyl, lower perhaloalkyl, lower
alicylsiltyl, aryl, heteroaryl, alicyelyl and heterocyclyl, all optionalty subsiituted, wherein:
the aryl, heteroaryl, alicyciyl and hetsrocyclyl groups are mono-, bi- or tri- cyclic;
R® and R1° taken together with the N atom to which they are attached optionally

L



aryl, lower heteroaryl, lower alicyclyi, lower heterocyclyl, arylalkyl, heteroarylalkyl, thioalkyl, amino,
alkylamino, dialkylamino, arylalkylamino, oxo, perhaloalkyl, perhaloalkoxy, perhaloacyl, guanidinyl,
pyridinyl, thiophenyl, furanyl, indolyl, indazolyl, phosphonyl, phosphatidyl, phosphoramidyl, sulfanyl,
sulfiyl, sulfonyl, sulphonamidyl, carbamyi, uryl, thiouryi and thioamidyl, wherein R8 and R10 taken
togetheforrittatheriibaitipetosttuict ﬂm@;cammaﬁagﬁea ﬁpgiamaﬂy, Vilmereianio yatidiﬁimhhyt@sméﬂtiuted ring

comprisig.3 . ggiomeaiersin ARSI, FaT 03 oL D AR heteroatoms

selecte e group onS|st|ng 0, Sand N; R8 ISS gr up consisting of
hydrogen, lower alkymméﬂmk@mlﬂm@rﬂéiﬂyﬁsﬂ S@W%MR&TOWIE%&EMW lower

heteroaljpuoyh Jowerand: Ipwer Meferoamiiand @ RR03a RS isnelecipg romihg:grenp-consisting
of H, lower alkyl, lower egflkenyl lower aIkynyIr@tower arylo?ower heteroar;ﬁ) NR10R1D and-OR",

whereind0hSHEPRTY0 %&R@ﬁyteﬁﬁﬁe??ﬂﬁfﬁct%m HIOAS- WRterPIRdpayb stimnatFoptdkally form an

optionally SkPaHiHe hHNA SRS B dmiing, akrPs yherei. dhadrikantesaid N atom, 0-3 of the
ring atoms are heteroatoms selected from the_group consisting of Q, S and N; R1Q !s selected from the-

group cORSRSHEP B IS 8O BREHARYH BHEPSRERSY: )Y DQWn%}Fa}B%B}ﬁh |, lower
heteroaligsyhetonwdtdaaterediiyh yhdowsi aybsiney! hﬁf@pi@erty«ﬁﬁpﬁm@ﬁ@)ﬁmﬂﬁl sidfaslécted from the

2 sclect g ‘*@'Zﬁi%?'ﬁgn%'c’vfg R i s 005K SA% Simbodiment.there 15
disclosed alkynyl pyrrolo[2, Ui idiers cegetpouwds ﬁfd?ﬁmnnatrb wREhRIdY aRORREw N RGRs (1)
e S e R e e
‘N13R"; REI Setuetb ﬁﬁmetﬁézgi’@ﬁﬁ SNSRI URE peivieh TcaNheGrONDNnsERE 0SR1S -C(O)RY,
-NRSRtQ,dawer alkyl, lower aikenyl, lower alkynyl, lower perhaioalkyl, lower alkylsilyl, aryl, heteroaryl,
alicyclyl and heterocyclyl all optionally substituted, wherein: the aryl, heteroaryl, alicyclyl and
heterocyclyl graiifis adtedisd tibm bt cyakicrif’ @hshRiGiskebdopetharweithltyeit atom to which
they are zct(tﬁejgzed optionally
-C(O)-, -C(S)-, -5(0O)- and -SOz-~;
© R’ is selected from the group consisting of aryl, heteroaryl, alicycivi and heterocyclyl,
wherein. |
the aryl group is substituted with 2 to 5 substituents;
the heteroary! group is substituted with 2 o 5 substituents;
the alicyclyl group is substituted with 3 te 5 substituents;
the heterocyclyl group 1s substituted with 3 io 5 substituents;
the substituents on R’ are setected from the group consisting of haloger, lower
alicyl, lower alkenyl, lower alkynyl, -CN, -C(OYOH, -NO,, -SR?, -OR®, -C(O)R?, -NR*R", lower
arvl, lower heteroarvi, lower alicyelyl, lower heterocyelyl, arylalkyl, heteroarvialicyl, thioalicyl,
amino, alkylamino, dialkylamino, aryialkyiamine, oxe, perhaloalkyl, perhaloalkoxy, perhaloacyl,
guanidinyl, pyridinyl, thiophenyl, furanyi, indolyl, indazolyl, phosphonyl, phosphatidyl,
- phosphoramidyl, sulfanyl, sulfinyl, sulfonyl, sulphonamidyl, carbamyl, wryl, thiouryi and
thioamidyi, wherein
R® and R taken together with the N atom to which they are attached optionalty
form an optionally substituied ring comprising 3-7 ring atoms, wherein, in addition to said N
atom, 0-3 of the ring atoms are heteroatoms seiected from the group consisting of C, 5 and N;
R® is selected from the group consisting of hydrogen, lower alkyl, lower alkenyl, lower
alkynyl, lower heteroalkyi, lower heteroalkenyl, lower heteroallcyvnyl, lower aryl, lower
heteroaryl and -C(O)R;
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form an optionally substituted ring comprising 3-7 ring atoms, wherein, in addition to said N atom, 0-3
of the ring atoms are heteroatoms selected from the group consisting of 0, S and N; 3b WO
2006/105372 PCT/US2006/011846 Iti'onal~"ati Mtueii is on R3 are selected from the group consisting

of lower alkyl, lgwer @1'&@1‘3&'&1%"3:&%8 % S ar%pgl %%})’iﬁﬁéfky aﬁﬂ iO&YRQéBﬁgIEEJSRB

lower aryl, heteroaryl allcyclyl Iower rocy no Tho
dlalkylanﬁﬁYfe’a’F\‘]}’él ér%y amvlrseiheteroarylamino, 5 arylheteroarylamlno

oxo, perhaloalkyl, perhai@auaqwtaggmi Qe GHETICIRY LTt fﬂ*ﬁ x&g&{é%
indazolyl, gohosphonyl phosghatldyl phosphoraml dyl, sulfanyl, sulfinyl, Sulfonyl, su onamldyl

carbamy! SR S BHTBERREL W@W‘%Hﬂ%%wwﬁmw gdM to which
they are atigehed @mem@}a{@ﬁm&aﬂa@ét@@@%%@bﬁ%&t%ﬂm&m isingis3 Wreratoms awherein, in

addition to 10 saig N atom, 0:3 of the nng atoms are heteroatoms sélected from thé group consisting

of 0, S and N; R% i$%8 S TBhg E YR (B EEHSES R sEmsrbniam s abatidawar slkerni igiene, -
C(R12)2-AIGHG)s ;n.e@(esymsmlalnwes&mmﬁ@,sxse@qm&ﬁmﬁ;@, greEReANgisHng of aryl,

heteroaryi1 I acyclyl, wherein: the aryl group is substituted with 2 to 5 substituents;
the heteroaryl gr up |s ‘substituted with 2 to 5 substituents; the alicyclyl group is substituted with 3to 5

substituents; 20 %eﬁé%@@%%@%mwmmmmﬁmwbmts on R5

are selectﬁqvg%t%cglr%ﬁ% 9.9k halogen, lower alkyl, lower alkenyl, lower allcynyl, -CN,
-C(O)OH, -NO2, -3RB, -ORB, -C(O R9 -NRBR10, lower aryl, lower heteroaryl, lower alicyclyl, lower

heterocyclyl, ary%lk% Sﬁ@t@%&%ﬁhﬁg&%ﬂ@mwmuﬂﬁnmmm lgvadtogtiamino, arylalkylamino, oxo,
perhaloallcyl, perhaloallcoxy, perhaloacyl, 25 guanidinyl, pyridinyl, thiophenyl, furanyl, indolyl,

indazolyl, [pbgisphomd cairesriatidibroRes RNy W SUlfipvinSidiiR¥msHIRRO BRRRId . 1-

carbamyl, uryl, thiouryl and thioamidyl, wherein R8 and R10 taken together with the N atom to which
they are attached optionally form an optionally substituted ring comprising 3-7 ring atoms, wherein, in
addition to said N 30 atom, 0-3 of the ring atoms ar&fheteroatoms selected from the group consisting
of 0, S and N; R8 is selected from the group con§|st|mg of hydrogen, lower alkyl, lower alkenyl, lower
allcynyl, Iower heteroalkyl, lower heteroalkenyl owel heteroalkynyl, lower aryl, lower heteroaryl and
-C(O)R9; R9 is selected from the group consMower alkyl, lower alkenyl, lower alkynyl,
lower aryl, lower heteroaryl, -NR10R10 and Rj ren -4

: 4

R
R (D

whersin:

R° '15 selected from the group consisting of hydrogen, halogen, iower alkyl, -CN, -SR?,
-OR®, and -NHRY,

R’ is selected from the group consisting of balogen, -OR™, -SR'! and lower alkyl;

R®is -NHRY,

R® is selected from the group consisting of hydrogen, -CN, -C(0)OH, -ORY, -SSR},
«C(O)Rg, -NRBRm, iower aliyl, lower alkenyl, lower alkynyl, lower perhaloalicyl, lower
alkylsilyl, aryl, heteroaryl, alicyclyl and heterocyclyl, all optionaily substituted, wherein:

the aryl, heteroaryl, alicyclyl and heterocyely! groups are mono-, bi- or tri- cyclic;
R® and R™ taken together with the N atom to which they are attached optionaliy
form an optionally substituted ring comprising 3-7 ring atoms, wherein, in addition to said N

atom, (-3 of the ring atoms are heteroatoms selected from the group consisting of O; S and N;

3b



R10 and R10 taken together with the N atom to which they are attached optionally form an optionally
substituted ring comprising 3-7 ring atoms, wherein, in addition to said N atom, 0- 3 of the ring atoms

are heteroat%s ﬁ&!ﬁ%gﬁ from the group consisting of 0, S and N; R10 isgelaetad fiamdhe group
consisting ?f py rqq{egrgi,.i RQME?(\"aWW”f’!:BW% alkenyl, lower allcynyl, lower heteroalkyl, lower
heteroalke:nyI” [6wer Higtept aﬂ@yﬂy}bémsa&ylfi owesclaatet danyl thadral{QpRidinRalisvselected from

.. | ] l; and
the grouQngjqpﬂ%ﬂQ&éﬂ%&%l’%ﬂ&%?f@”‘@@@')@ﬁﬁﬁ@ky@Qg I ?@Q’ﬁw 'Eﬁcﬁgéﬁintlhean

R12 is selected from the group conisisting of hydrogeh and’lower a A

scope oftthe hrsasrriqyeitelarsrdtaionriomie: riraThdianeeriieikin dividem 8ndmtiomers and
diastere gimgaias B¢ IR o ANEk IASIREO MBS MRS, @RdLARRINALons thereof where

appropriate, as well as polymorphs, specific racemates and_stereocisomers, solvates, esters,

tautgme%ylb‘ﬁ%ﬁﬁg@%’&%ﬂVﬁcﬁ@ﬁ?&%@iﬁﬁrgﬁl&muﬁ%ﬂ&l%ée%éﬁ%ﬁ%Eﬁi?@!ﬁa} In a second

oy Mﬁmﬁlﬁ . tabl ﬁmg%@nfﬂm?ml e ngﬁl&gﬁ’ OHON 'G
armaceulc cepla salt 0 rodra ereqt, seliected (rom the group: P, -1- r

o Cl /- 58%%'1151834 ~~0ﬁyﬁl Sﬁ%ﬁ@‘ﬁ%ﬁ%éﬁ{?’&ﬁzﬁﬁa@m W‘%ﬁ)\‘?a@;‘?@%ﬁ&f@n/ Me , CI ME CI' ~/

*OM: Cl OME OMe OMs ORfa@NRE tabdh S@HEiMD kha-BIND ! to Fvii-tiyNeNdkiedN HZNNJ-.N
Yre M e | ~~ e_OMe OMe OME OMe..OH OH OH Cl

pYre ME iy faﬂaa&%},ﬁoéw B2 ROME Qb Mbeo i

1011/ CI'CIN", 11~ I H,N NAN BI?N, N H,K- ‘Me Me"BIME poME e |, 6
OME oRédNiaira e pifhoHng atoms are heteroatoms selected from the group consisting of O, 8

and IN;
R" is selected from the group consisting of optionally substituted lower alkylene, -
CR ™),
-C(O)-, -C(S)-, -S(0)- and -SO;-;
15 R’ is selected from the group consisting of aryl, heteroaryl, alicyclyl and heterocyelyl,
wherein:
the aryl group is substituted with 2 to 5 substituents;
the heteroaryl group is substituted with 2 to 5 substituents;
the alicyclyl group is substituted with 3 to 5 substituents;
20 the heterocyclyl group is substitited with 3 to 5 substituents;

the substituents on R’ are selected from the group consisting of halogen, lower
alkyl, lower alkenyl, lower alkynyl, -CN, -C(O)OH, -NO,, -SR®, -OR?, -C(O)R®, -NR*R™, lower
aryl, lower heteroaryl, lower alicyclyl, lower heterocyclyl, arylalkyl, heteroarylalkyl, thioalkyl,
amino, alkylamino, dialkylamino, arylalkylamiro, oxo, perhaloalkyl, perhaloalkoxy, perhaloacyl
25 guanidinyl, pyridinyl, thiophenyl, furanyl, indolyl, indazolyl, phosphonyl, phosphatidyl,
phosphoramidyl, sulfanyl, sulfinyl, sulfonyl, sulphonamidyl, carbamyl, uryl, thioury! and

thicamidyl, wherein

S

R® and R™® taken together with the N atom to which they are attached optionally
form an optionally substituied ring comprising 3-7 ring atoms, wherein, in addition to said N
30 atom, 0-3 of the ring atoms are heteroatoms selecied from the group consisting of O, S and Nj;
R® is sclected from the group consisting of hydrogen, lower alkyl, lower aikenyl, lower
alkynyl, lower heteroalkyl, lower heteroalkenyl, lower heteroalleynyl, lower aryl, lower
heteroaryl and -C(O)R”;
R’ is selected from the group consisting of H, lower alkyl, lower alkenyl, lower alkynyl,
35  lower aryl, lower heteroaryl, -NR'R' and -OR", wherein
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OF G NIAN~\'N\NCI\ HzN11'N N N HXN~" HsN~"~" N He"~"~ ~* 4 Me'~-Me Me ~Me Me Me Me
Me OMe OMe OMe OMe OH OH'OHJOHcI cIClII,I=~N\NAI~~NnrN HeN ~N N D H,N1INJ."O

HeN N HgN N\ -N N_McMe meMe Me McMe Me Me OMe OMe OMe OMe OH OH OH rOH G N\
Il A~ 11 N ORh 2RE- R RPFeIcEngathen Wik e Nnetate o Rl thew ate madird opronadiiniave Me Me

OMe McPdfadaile Saddgnfebraidniatkind -6 v QbR ~widfeikl Naddmbntie SiNe B b N .N'..H N
H2N N~ Me [ Me r Me' 1! 'Me Me M Me Me olme OMe Om. OH OH OH Br N ~c H N~N~N
H_Ni.N ,\_3|\? e’\}jgg_TIRFﬁ g Wteg%ﬂs selected from the group consisting 6f O, S and N;

R' is selected from the group consisting of hydrogen, lower aliyl, lower alkenyl, lower

alkynyl, lower heteroalkyl, lower heteroalkenyl, lower heteroalkynyl, lower arvl, lower
heteroaryl and -C(0) R';

R is selected from the group consisting of lower alkyl, lower alkenyl, lower alkynyl, lower
aryl and lower heteroaryl; and

R is selected from the group consisting of hydrogen and lower alkyl.
[610] Also included in the scope of the present disciosure are steroisomic forms, including the
mdividual enantiomers and diastereomers, racemic mixtures, and diasteromeric mixnres, and
combinations therenf where appropriate, as well as polymorphs, specific racemates and

stereoisomers, soivates, esters, tautomers, pharmaceutically acceptabie salis and prodrugs of
these compounds.

[016a] In a second aspect, there is provided a compound, or a polymorph, solvate, tautomer, enantiomer,

pharmaceutically acceptable salt or prodrug thereof, selected from the group:
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N HzN ~N~""M1 HsN ~h ~4 HEN N N N i N N\l k, Me Me M6 / M ME Mt ME N GMP OMe OMf OMe n
CONNp CON~N-Me NHf NN N, CI gv g"ll 4,4 NpE ~N li HIN IN ~n Ne% IL"N NeH N N N V,N Oko
ME O eM 1 Me OMe Mf M6 H/ Me ME OMe 0 Ol or n NHIOC N NO,//J0G~1/~Cl~~C1//CI
N eH NNEF 11 Ngith YN NtA %NrN / Me / Ne Ms ge / Mo M~-M& M6 OI M Me OMt OME OMe

OMe COMEIp/- r-M1 p Glorl #4~ v N ~ v NIA ¥ ILI, HpN N R BF i/A k~ Ms ~/ Me Ms / M_ Ns / Ms
MP Me MB GMe @l(h#réJONFE CO C NN{ NNIBRi 1 LA\ nti
o J\N,)\'} n i ) o )'LN,,\N g { HgNiN%N . ) n tip)
k N !u.. = T
| j‘ % ) L~ Me e
Me ; Me Me Me Me i Me L
& ci ci &
OH oH
c / JCI\(S/// Cl //
NS NN P
b N/\N‘”L"N N HQNJ\N’/‘;“N\\rN H2N)\NAN\’/I\-‘/\\
= = | |
Me 1‘ Zhe ME/L‘:}A\M‘E Me | Lo
Br Br '

i

HN™ TN Lok N-.\,-
7 /W
Me b
Me T Me e

5b



H~\Ni~1100 NO.LJ.DNNAL/"r;yHENM1hNnNn 4HHNhAhrteEl. h,VI\'ME'Y "Me Ms/MP
M? 9/ ME M- f/ME OMs DMe ame ONe 0 0 e 0 HHIHU NHOO0O N h,V11, N Hrh. Hjefin" ~-rt Me Me
ME / Mf Y M Me Me Me r OMf M* ONE DMe Oboe am, 5¢c CONEIIl ItP it~/ G~~CiCl~~CI flAH
\ANA ~.oLNIFNNehNNN-~ %}h\th N, xql, ;X311\ h Me~'Me » Ne~MN I M/ Me | .il CI

A~NRIFNNKNFNLN /IMe/ M/Me Ne/
[A~~N~r AWINN~N,NNFtiN

ot



Me /MAME | ME ~Ne ~NE Ol". CONEZL; V~ NIIPIARINFNINA;MLINHIINHINt.nl IM11"'
/| M~~NE ME / ME Mf/ Ne ke | ME ~ 11 ONN CON~N-M N6; N10 ~H NI' %Il OI, N NI~~A> NII'\, A
i~ti "N Hp4 R HIF hN ~I'N xIH F H:F N kf '~' kKE Me" ~~ Me ME Mt ~kE /ME i 0 OF C1\/N HIE, 1~"P,
NxeOC J ~N~~ yl r'~~~i} r ~"J ¢ alvekN \ RIA fi hpRdIl IN Il AIN 11 t > “’a ME ~ Me ME'Y ~Me t
N<~~ME Me Me-ME~~ Ne 5d OHH OH OH C cl C Ct NN H2 n HzN)I~t®"N HNNN NzN N Me

/MeMe/Me el Me > Me/ e e OMeOﬂMe/bMeOMeOHO -+i.-Ohi~off CIfC1i Clif CINIi
[e~Me Me / Me

NN\ G NN AN HNI~N-<NH {{thN NMZN ~N HzN K[
i ; Wb
i 4]
%% \\/
ue’Y‘He , Me (:1/
[
GONE,
LRALT
V4
: A
=k
)
B
¥e 1/ [
¢
i
G\ l R\ !:‘
w4
I ; ,'//’ ¢
;o o
ol ;” \
| BTy
Ty 1,,!'?\‘*&
Tt (A
wR -
Y PV
! ' f b
Be TN o

¢ | Gl
% .
LR 8 i\i‘ e A L; tt 3
P A Ty I
R R i [ I LEL ;
Kol f 1 3 R =
h‘\ “-‘%I p 1
| e
I o Weo N e He W e
We ‘/ ke e 1] He
20kH

Hiy KHibe
ot

54



Me / Me Me Me OMe OMe OMe OMe /OHOH -OHCN HN)'N ~'N G HzN i*hN H2NN N O FizN
N~"N Ma Me M f Me' I 'MS r Me / Me a OMe OMe OMe OMe OH OHMe --OHOHCIl y C:ci
H,NJ~N"~ H,NNI~,-N N H%N~" N Me / Ms Me / Me Me Me Me Ma OMe CI CI Cl OH OH, OH ~Me

CIC~~CIArN, i ll"H\ H,N N HN ILI N HNzINN=KPHzZN NN Ny’ |,.YN Me Me ~ Me Me s Ms
) N HaNI3IN Hz} NIN HzN N N H,N N 4N r NI
S
N

Me Me Br Br e Me OH cH6H ---LoH N N
~NI ~N~ 14 M#Me Me Me Me #Me o Me~~Me ¥1 OMe 5e ' COFIER>p vy

(A NSy N h ] ,l
N P J\”Lt\? H,N)\N’L"'N

)i\ Lo i H ! ;
k N HaN N HolN N , 2
Ha™ TN Ng | By ; Ne 1 L
| ; Me e
L T . .

O



NpPNe CI f/ Cl ~~ Cl ~~ CIH N IHpN N I Hp, N~'N HZN"AN NN N NN M -Me Me Me Me Me Me Me
OMe OMe OMe OMe CONH2 CONN-Me NHz NHteu 1 CI Q ~~ N\ N H N~Iv~N H,NIN H2N~NJ~N\
H2NN~~'NJN N McMe McMe Me fMe p Me ~ Me QNE O OMe OMe OMs N O'r. | ¢c" % NHteu

NHBCC J I C/V pI N VIl HpN NPORIN H > N J ~

Me'Y Me Me/~~=FMe" Y Me Ms Me me OMe
CI ~N N NAN A NIN~NhI: eN N/NNN n re : n

. Ry N Ry
g., B: w7y N % L
! ; ) )\ r Calael
M NN LR R N
\(*N N
i I
e
Ma/\g/\Me . Me” N M
OMs ’ Ohde

LB ERY 1
— My i

/ / ¢ Y o
4 ’J‘. Ci /
5! V4 ¢! / ¢ ﬁ’; L ¢ ff
N)\Y\B ¥ “--.t BN h)w /l[\ //‘.\\? kfv\>
R ok 7R TR )L,:’/L‘:e b T K b e

K oK H \}/qu leéi oyl 3 \ﬁwgﬂé¥ E @1 H \MT;R§

| : i o
ME/'\,//k&a e~ ke e~ e He ! e iEd W N

5%



aoNN, CON N-Mt 'NR; NHIBu 6' "~ VA NCI ~~ A~ N) ANI A~ ~F.~F [i'~N Il IN N,a N~ I'L NNtl~"u~
NYjV Me*~KkE Me /M" MN kMeiMe~BI'Nr BiB"7CCBOC ,J~N1j//rNv® NAN\N\.\~~~N
N"VA M1 HIf 6 N 1I;”1' N k~ II;N M N-.INC h,K L M Mt M< M ti~Mt Me ~I Me fILC No li~/~NE Bi 9 Bl 9
Bs 5f OlOb]] In a third aspect, there is provided a pharmaceutical composition comprising the
compdBHIPT JoHnTFpRsBel afer tatitOFAEcE raphigiTar Wit ns AERaTESTy coeRETRa bk st BPBISdrug
as definednahovesiand oneaenasphainscentcalcascapiaidexaipig@nicdil Lk n-ana eghediment,
there is gigcé%srengogh rmaacc%utjggivcgrcg%%ﬂg%gcs} ci(e)g[gsprising the compounds of the invention, in
particual?ar, the compguzﬁlgls ot Formuta , Or a polymorph, solvate, ester, tautomer, diastereoisomer,
enantitfhlr, pharmembediesy: dhere pdistdosedtremrochuiytherewbsiticne remmrineg shpbrammracdutical
excipieisiniRhtSE if thaalBent aPieMpstiR of disgasesiand copdiinsithatieie HIRI0xdependent.
[012] In. another embodiment, there is disclosed methads oprreventing or treating HSP90-mediated

disord &P SRERH oY FaHirSeETAT & FHE PR o oRiER A RE oM AR g or more
pharmpleenticalticabfestizetaniount ¢f aeonepoonprofdrosmulallsasa polyroatiphnsdlvaie; HSRS(-
tautomgr,. fdigstereomer, enantiomer, pharmaceutically acceptable salt or prodrug thereof. [013] In one
embodiment, there is disclosed a method for treating an individual having a disorder selected from the
group Bfifiathiiatsy greedreninfbetolisdistlisihimehedistraerensne s, FsehomitS derardated
disordersyraey ologidnicdispyrdarsinilage nishdisardesaprohissative tisusesssdumsismiett@mias,
chronicg hocytic leukemia, acquired immuno-deficiency syndrome, neoplasms, cancers
peecact i eng sl e S G ke R
disclosggntiametHdarforagediiy asaprahkdahionavdgatieesgenic disorder, such as, for example,

sclerogigrana, iRQynyesiiismeystenic WrisishaumalaidartbritsalieraCiEiesisakgioidformatian,
interstiti?l n%prgritis r pulmonﬁ;:r ibromo 5] In an%ther embodiment, there is disclosed a .

combiRSEBRCA SRy o BTABH it LR RA o RS O AHHE AMERERfy et RR Bl B
compowntaofdordetd ank e lagsaivditerdaui dimepcdiasisrelmeprofifiantiendenrpharmaceyticalynias,

accep@@!ﬁé%ﬁﬁ&%ﬁrMk%ﬂf%!&ldgeégimmuno-deﬁciency syndrome, neoplasms, cancers, carcinomas,
metabolic diseases, and malignant diseases.
[014] * In another embodiment, there is disciosed a method for treating an individual having a fibrogenic
disorder, such as, for example, scleroderma, polymyositis, systemic lupus, rheumatoid arthritis, liver
cirrhosis, keloid formation, interstitial nephritis or pulmonary fibrosis.
[015] In another embodiment, there is disclosed a combination therapy comprising the adminigtration of
a-pharmaceutically effective amount of a compound of Formula I, or a solvate, tautomer, diastereomer,

‘enantiomer, pharmaceutically acceptable salt, polymorph, or prodrug
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thefed1"adc5rdfi,v'fi"ay o “'tb. p=ece'c~ing aspects or embodiments, and at least one therapeutic
agent selected from the group of cytotoxic agents, anti-angiogenesis agents and anti-neoplastic
agents. The anti-neoplastic agent may be selected from the group of alkylating agents, anti-

metabolites, epjdophyllotoxins, antineoplastic enzymes, topgisomerase inhibitors, procarbazines,
mitoxam%?fé@s%dﬁﬂfﬁmﬁﬁbc%j&ﬂfﬁ}é?imﬁﬁﬂ%@&%ﬂ&ﬁ&%ﬂ@n@rﬁ&ﬁ?ﬁ%@%ﬁﬁ%ﬁ% inhibitors,
hormongkanikkereddhath herapep e agaois: agehbgemtopiigie-glonhiagiaraidibhaldma fourth
aspect, there ig.provided the secgfa harmaceutically effective a tof.tt;e compound, polymorph,
solvate,a%ﬁ%riﬁ? %rﬁ%ﬁﬁ ,cp%g?ﬁ{g%‘éu ics:%%ﬁ‘%gécg)é%g% A lgsTd #)%’rlﬁan&sagdﬂeiﬁhe above for the
manufaeiisbaifes e iicpinbobicnds eatimga astidenidveal daaiipg sam bt &2 Qthivedin tedcalisonides, [015b] In

a fifth aspect. there is rov}%gle he use of th Qmp morph, solvate, tautomer, enantiomer,
pharma%%%ﬁ%%tﬁgnaétg%% e gg t@‘ﬁ‘%%%%?&&%g deéﬁr%;{g%%%%%icﬁ% € manu aeg%lf%g i %%frhﬁedicament.

[015¢] lmkitskors, dspwonairre-iomovid égrapcunfpoaaeks orl batpraogshstsoivardh #gtomer, enantiomer,
pharmagesiicalY:agsemtakirsathat PogMgherroluseIsrted fiom, tbe GrRuReRileY ndilot &lli~

We and OMe 1016] In one embodiment, there is disclosed the use of the compounds of Formula | in
the mafUTRSHIG BYEMAEG AR, [819RTn HHEHERSmBREETRER U tHEr e fscaisRinsall Meririss the
compodsitiedborafolaiidmthefananrufbc tuedioinsemadicament fanibritharapeutical BREomprapbylactic
treatmept of HHSP90-dependent diseases and conditions. 6 WO 2006/105372 ~~~~ ~~~~
PCT/US2006/011846 | CO&RATION BY REFERENCE [018] All publications and patent applications
mentiohtdhh tHis sPEbifeR BN BEE Hermyidse disorsr @hibreferensado Rimaiple exterit.allifoameh
individuahpidbtieatigionpaiacd b appligationmasspesiically: angihadividually. ingicalad 2 he of 2
incorpog]%tcggag%l{teference. BRIEF DESCRIPTION OF THE DRAWINGS [0191 The novel features of
the invention are set forthwith particularity in the appended claims. 10 A better understanding of the
featurebId ddvarrdbaspefttibeprésentvide@atiompdibbe obtaingdndyreferenceatodher fetlawinger,
detaileghdesgrinfiemhal st fotth ustativererobodineats: i, Wpi&lg&pe principles of the invention are
utilized, and the accompanying drawings of which: [020] FIGURE 1 represents a plot of tumor volume
(mm) against time (days), for animals a)tgwinistered compounds of the present invention (and controls)
in a mouse N87 Gastric 15 Carcinoma Xgnograft model, as describgd in example 70. [021] FIGURE 2
represents a plot of tumor volume (mn7) against time (days), for ap%ﬂl& administered compounds of
the present invention (and controlas‘) in§ mouse N-C1295 . f

|

B

[ ! .
Hfgi’l*‘ré" . I D Rl
, } E:j ‘\Fﬂ &
OMe and OMe

[016] In one embodiment, there is disclosed the use of the compounds of Formula I in the manufacture
of a medicament.

[617] In another embodiment, there is disclosed the use of the compounds of Formula I in the
manufacture of a medicament for the therapeutical and/or prophylactic treatment of HSP90-dependent

diseases and conditions.



Adrenocortical Carcinoma Xenograft model, as described in example 71. [022] FIGURE 3 represents a
plot of tumor volume (nim3) against time (days), for animals 20 administered compounds of the
present inventi ggEn% trols) in a mouse SK-MEL-28 Melanoma Xenograf ' described in
example 72%%%& | f‘ ;§9£I§HI4_r§£p[e§%nt$"a plot of tumor volume (mm) agzla\gfgn%s{Uf g%g]?e&%h%%) for animals
administered Bornpoundd bithe okt Fryentionaed eentreighina mouse a plot of tumor volume
(inm) against time (days), for animals administered compounds of the present invention 25 (and

controls)[i1& mougestiZRoleneritinghaerogainadeliasgesaibeshinrexarple 73. [0241
FIGURE,5 represents Vg%stern Blgt protein an(t;\I s.ig of N,87§ S'E?ric cgrcinoma cells after treatment
‘{a%r @81 8

with comﬁ%’(c)0 s rﬁ??/ea??/i 8 O BRSO %‘ﬁ%%ﬁf ; RS AbRYSH example 74. 30
DETA L Epp DiaSG R EONTOHE ki INWVENIID k{0251 Wihiddpreferrediémbodienents of the present
invention have been shown and described herein, it will be obvious to those skilled in the art that such

embodiments are provided by ©h MO&’“‘T@%@?&W latians, changes, and substitutions
will now occur to those 35 skilled in the art without departing from the invention. It should be

understoy dhatryatious lisrBalres ﬁﬂ%ﬁi%@%ﬁ@%&%ﬂﬁ%%%ﬁﬁ%' eahggin.may be

employed i}ir)lﬁﬁracticing the invention. It is intended that the following claims define the scope of the

invéftion’ aPfiithapdeismdine ai dhredferittre enitdvrire sl oprrsabipranHe it rab&ditdalents be

1-Oh liiai: [0261 Definitions A "pharmaceutically. acceptable derivative or prodrug" means any
oharmacB RS BEREHIEDE AR Sy eRtas B S0 BNk S Bt of this
inventionf0aicIFIGPMES agmisistratisint isf amegipisnhigmapabiaiafipioedingseitrentlirgetly or
indirectly mpound of this invention or a pharm tically active metaholite or residue thereof.
partcuat T e B B AR AN A E ISR AR of e
compourieiyoRenis XarestaSmatddnasehcvbrdgo wntisrire’ 8dministered to a patient (e.g., by allowing

orally a%ﬂrﬂjs@f@%ﬁ@r@ﬁ‘%ge}ﬁsbaepm%?mi%?rﬁ’é@(ﬁﬁ@i% hloethorufich.conange delivery of

10 the parent compound to a biological compartment (e.g., t rain or Iymig&atic system). A

"pharma SRR APRaBR s afthmprr 18! FrepEiey PE 4R e Boamrrahiiidéntion having
functionalirsrRakle0C tesming.asalizior exaspie dasasid of hasefunctionality. Pharmaceutically
acceptable salt derived from organic or inorganic agids and bases. Compounds of the .
inventionfﬁéf c%@gﬁﬁé%ﬁﬁ% %3%%‘%%%1?@%@ g &?@.&215%?%? ﬁi;fgrﬁ‘i’ﬁ%ﬁ%re capable of
forming phiarmacetdicatip@ccpitblesadtswiitepharfadeutically iaecaepiablgioanieand inorganic
acids. T salts can be prepared in, situ.during the final, isolation and purification of the compounds
of the in%ﬁﬁ%ﬁ%}&r ?/ngérggrra%%e%? R RN m%égng%erz%bund of the invention in its free base form

y feacting a puri
with a sulddie GAGEARECH trrrgamicaaiiel, dmemisolalimep thens? eghiust fomm édnBXdomplemigissuitable acid

salts inclygeareiale oatipaiAIgING <20 ARPATRIE CARNZRRGS PRNZERESU QMR hisdifate, butyrate
citrate, camphorate, .camphorsulfonate, ‘ o
volume (mm”) agamst time (days), for animals adniinistered compounds of the present invention

25 (and controls) in a mouse HT29 Colon Carcinoma Xenograft model, as described in example 73.
[024] FIGURE 5 represents Western Blot protein analysis of N87 gastric carcinoma cells after
treatment with compounds 2 and 23 at varying concentrations and timepoints, as described in

example 74.

30 DETAILED DESCRIPTION OF THE INVENTION

1025] While preferred embodiments of the present invention have been shown and described
herein, it will be obvious to those skilled in the art that such embodiments are provided by way
of example only. Numerous variations, changes, and substitutions will now ocecur to those

35  skilled in the art without departing from the invention. It should be understood that various
alternatives to the embodiments of the invention described herein may be employed in practicing
the invention. It is intended that the following claims define the scope of the invention and that

methods and structures within the scope of these claims and their equivalents be covered thereby.
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cyclopentanepropionate, digluconate, dodecylsulfate, ethanesulfonate, formate, fumarate,
gluooheptanoate, glycerophosphate, glycolate, hemisulfate, heptanoate, hexanoate, hydrochloride,
hydrobromi.c{so?}{gé%gg?e, 2-hydroxyethan_esullfonate,. lactate, maleate, Mﬁ&?ﬁfé/m 1846
methanesulfonate, 2-napthalenesulfonate, nicotinate, nitrate, oxalate, palmoate, 25 pectinate,
persulfate, B:phénylBtbpidfate; pldeoklte, picrate, pivalate, propionate, salicyl.ate, succinate, sulfate,
tartrate, g@ggfymggﬁgﬁgylate and undecanoate. Other acids, such as oxalic, while not in themselves

pharmaceutically acceptable, may be employed in the preparation of salts useful as intermediates in
obtaininﬁ‘t%%%ﬂﬁ%ﬁﬂ?@t%%ﬂ?wﬁéﬁfﬁ%ﬁ%mﬁwmgg%%g%q&é’aﬁ%@a{gon salts,

See, e.salBerge, ebiab! Bhavsracetiiaal sSaksye bf Bbitharan.obdiisliava et wh@hCampounds of the
e R R A AT e T e RS et R 8 Syl
"pharmaité ticalyicocepthble:sadts!call ety dnstiabobis efers doct He bt eliionbulydricsrddorganic and
organic ga%@aaggit&?%%@g%ggf&mw&%n%%&% BresRALIVeAHon: Thesesaliscan B3 likewise be

prepared in situ duri nal isolation and purification of the compounds, or by 8 WO 2006/105372
PCT/US20®80n Fés spchyepmipings pjemngaisgiat tae pabrrbahe 11 tBIRGSEESmpound in its free

acid formaithiacseitahie. baseichchas theaiyskaxice, isarbanateoibicarhonate ei-alarmaceutically

acceptable metal cation, with ammonia, or with a pharmaceutically acceptable organic primary,
sed&hdalFatertisirapHmEe ﬁBﬁ@gméﬁWﬁmFﬂ%@uﬁ@gW%‘&%&W@ﬁﬁ%ﬁ clude alkali or
alkaline eariihgaltsauichinsbelithiiie ssntiumg, Rotassivivocalsiunmmagiesihninattalumiiug salts
and the ] e'tl”us ative xarpples.of some of the bases that can bgﬁﬁeg include sodium hydroxide,
potassiuFTIaPSRINE ARG Ne AR doRe s 52 GRAER b SRARES RET A BT S the like.
RepreseHhtativecentjadiy aovirieslesafsifey tralforedfiomof pase additigansatisidnehudensthylamine,
diethylarping, GHindSpadiaming. ehanolaming, dicthanolaning AIBGLRINEAN INS.lilif, This invention

also 10 enwstl)or]st e quaternization Q(?any asic nitrogen-containing groups of'%e compounds
diséseddraimoinrrrapri-ebioBring IspEsBic kb atraRiFhinsHis ShiapkaapAr &Y §uatemization.
See, for gxampig. Berar ehaknSYRRR: dtaRoUlbResHRdersnoskdhata sefereneefore saltincludes the

solvent addition forms ar cr%(stal forms thereaf, particularly solvates or polymorphs. So{é/‘g,[teg contain
u G

either stoRMBATERE RIEHALA: Liie ARSRETRC S BT BT BoR ol S T e SREMP Rt ¥ Gtiring the
process ebepwiadizafiennvittiphaimasedticadlyoagceptablei shivanitsiveh asnwairagthandl, and the
like. Hydrates. are, formed when the solvent is watey, or alcoholates are formed.when the solvent is
alcoor TSUHRG B Ao R NP B oA T A ap o oh e

condpositismacfia, denpetentkrRobyrudiphis:Liswalfyth oreydiffe ket X - caynpliffracti ompékernsy@eeinfrared

spectra, meling pais, dssloess SaisiAL shape.cpliealAnd.clegiil pipperties. stabilty.

and solu ro ctors’such as the recr izafion solvent, rate of crystallization, and storage

temperatgfecohayiamats dyingrerysed eirrolstadmisitiatphspinetatkaiRpedeptable prodrugs of
the compQygs, R HSHPRBHAR: RC AR o RMLRI@ MHrox yethanesulfonate, lactate, maleate,

malonate, methanesulfonate, 2-napthalenesulfonate, nicotinate, nitrate, oxalate, palmoate,

25  pectinate, persulfate, 3-phenylpropionate, phosphate, picrate, pivalate, propionate, salicylate,
succinate, sulfate, tarfrate, thiocyanate, tosylate and undecanoate. Other acids, such as oxalic,
while not in themselves pharmaceutically acceptable, may be employed in the preparation of
salts useful as intermediates in obtaining the compounds of the invention and their
pharmaceutically acceptable acid addition salts, See, e.g., Berge ef al. “Pharmaceutical Salts”, ..

30 Pharm. Sci, 1977, 66:1-19,

Compounds of the present invention that contain one or more acidic functional groups are
capable of forming pharmaceuticaily acceptable salts with pharmaceutically acceptable bases.
The term "pharmaceutically acceptable salts” in these instances refers to the relatively non-toxic,
morganic and organic base addition salts of compounds of the present invention. These salts can

35  likewise be prepared in situ during the final isolation and purification of the compounds, or by
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limited to, esters, carbonates, thiocarbonates, N-acyl derivatives, N-acyloxyalkyl derivatives, 25
guaternary derivatives of tertiary amines, N-Mannich bases, Schiff bases, aminoacid conjugates,
phosphate esters metal_salts and sulfonate esters. Suitable positions for %%? ! ng%f the
compounds S‘f(%he |r4ven¥|on to create " odrugs include but are not Ilmltleglgle{f}ﬂ 'arr'?lno substitution.

Those of oyifikasskil i ihe sedhéye i knowledge and meansite Acsemplisdhiswilbens undue

experimentation. Vanous forms of 30 prodrugs are well known in the art. See for example Design of

Prodrug8yBianidgasabopater bicadaaty of ég%%ﬁacﬁh‘é‘ﬂ% ERAMROTSHY WS et al., Ed.;

Academign$88%, Mptvrﬂtza Bhad@ B39GBy acgaaile bk a@ﬁ%ﬁﬁ@}fj senmmy@a weftRrodimgs. in A

Textbook of Dr esign and Dev lo men Kro aard Lar rd Ed 1991 Chapter
5, p. 11395 ?f“@ %Wtﬁa %fi%ae 6[3? %gg ?@%ﬁ 1SS 8% which is

|nco:sporatemnaecr&nmnm;asaterenﬂelm\m&gﬁ@meﬁﬁa{ajﬂ@mwm}mm nrmm. if-Il
Lol RS 0 I0RHde. ARl inip¥e A0S TRAeLIdRS, AUk AL Blisd e d0e (aleing

groups angm(?omrglna 10NS O these groups, 1or examp e hisS car ates a car ate and an
acyloxyalkylinesdteioxdcaboimterdroan Mo, aékwl)fozm} fomlies. pPema@@tr@raRrgml@ O0SSR

OIR -N Qif2, 01 AR DAFoR oNALaBitNbPeRishh QU Qi il Hdthihi.S RR'SR'SR'0
NII-NT-NR-NNR-NSR-NOR-NSR111-1NRHHH HNH1IR SR SR'OR' SR OR' O

-NX1101 S lsrsdbming cRsrokinedichaplenoepisiasipe fpdthshie R Bus BYEriPHaq028] Hydroxy
Progifugs:inGiuae (Rl aiehpblistiethi %M@ﬁ&&lg&m&%ﬁn@ Wbm&d@m&ﬂe@t@m@t kyl

esters, aryl esters and di qu| containin ters The I"a used her in, alone or in
combinaH eI AT AR GEAIBHEA SR HE O AN B T o S m gy
branche@eﬁw&ma&tugﬂéeﬂdagdm@arbmmnonoradlcal having from one to about thirty carbons, more
preferab net twelve m Ie ofa Ira S|n Iud I r , isopropyl,
n-butyl, go%u?y seégn er% qo?‘%ﬁ%ugéﬁa amy pen 9nexy e‘f)etrfl argge#lpﬁ bfke e term
"cycloalkidﬂasthmdﬂmﬁlwlmmhﬁiﬁﬁ@@Mﬂ}rmmhs regbialies aytin @Wﬂ%ﬂm@nma@mrch
inclyle rapRaeElic, Dicylin ey Clitvanddiahe v rultsyclie lﬁiﬁ@ﬁ%@@é’é"&?'@ﬂt@%ﬁt%m moiety

has from three to about eight carbon atoms. Examples of cycloa
with pharmaceutically acceptable solvents such as water, ethanol and the like. Hydrates are

formed when the solvent is water, or alecoholates are formed when the solvent is alcohol.
Polymorphs include the different crystal packing arrangements of the same elemental
composition of a compound. Polymorphs usually have different X-ray diffraction patterns,

20 infrared spectra, melting points, density, hardness, crystal shape, optical and electrical properties,
stability, and solubility. Various factors such as the recrystallization solvent, rate of
crystallization, and storage temperature may cause a single crystal form to dominate.
Pharmaceutically acceptable prodrugs of the compounds of this invention include, but are not
limited to, esters, carbonates, thiocarbonates, N-acyl dertvatives, N-acyloxyalkyl derivatives,

25 | quaternary derivatives of tertiary amines, N-Mannich bases, Schiff bases, aminoacid conjugates,
phosphate esters, metal salts and sulfonate esters.

Suitable positions for derivatization of the compounds of the invention to create “prodrugs”
include but are not limited, to, 2-amine substitution. Those of ordinary skill in the art have the
knowledge and means to accomplish this without undue experimentation. Various forms of

30  prodrugs are well known in the art. See for example Design of Prodrugs, Bundgaard, A. Ed.,
Elseview, 1985 and Method in Enzymology, Widder, K. et al., Bd.; Academic, 1985, vol. 42, p.
309-396,; Bundgaard, H. “Design and Application of Prodrugs” m 4 Textbook of Drug Design
and Development, Krosgaard-Larsen and H. Bundgaard, Ed., 1991, Chapter 5, p. 113-191; and
Bundgaard, H., Advanced Drug Delivery Review, 1992, 8, 1-38, each of which is incorporated

35  herein by reference.



radicals include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and the like. The term "lower alkyl" as
used herein, alone or in combination, refers to an allcyl containing fewer carbon atoms, e.g., one
containing from one to about six carbon atoms. 20 The term "alkenyl" as used herein, alone or in

comblnatlon gtlonall substltuted straight-chain, or optlonalrfg%sgﬂ teldgﬂranched chain

hydrocarm#ﬁ‘ﬂﬂ% ibbibagiarvaeelharbencarmonidayblerhends andhi \(tﬂ% %P&HM&O about
es

thirty carbo atoms more preferab fy two to about elghteen carbons. Exampl kenyl radicals
include & %rw RIESH GARDT: 19 SERRALT BH FAEHRPIHE%I08 228 PR HE AR S it W?@lfy}as used
herein, alstaecoricabombinaiion, sefdes éa to cyclic alkenyl radicals which include monocyclic, bicyclic,
tricyclic, }hlgrﬁ%r multi C|IC alkenyl radicals wherein each cyclic moiety has from three to about
eight carbon‘atoms. 2 P W5 2006/105372 PCT/[752006/011846 The tei tower"'aftzenyl" as' used
herein, alone 9r in contpination, rﬁners totoasg a Icenyl hiving fromRwo %o about rbons. The term
"alkyny!" hesei cai%ne_g £8mbi &t opti Stity ﬁ@@wt chain or
optionally SHbstltuted-]branched-rt;haln hydrq;{:arbon radipal having fpne or more {5 carbon-carbon
triple-bonds and having from two to about thirty carbon atoms, more preferably from two to about

twelve carbofd atoms, or ff mtwo toa out six carbon atorgs, as well asgkhose having'frotn two to
about fourg toms ynylradjcals ine ywhé\@#o%ynﬂNMI,
1,3-butadiynyl and the like. The! term ‘cycloalkyny" as uged herein, algne or in conipination, refers to

cyclic allcynyl rad\fcals 10 tha include monocyclic, bicyclic, tricyclic, and higher multicychc alkynyl
radicals wherein each cyclic m0|ety has from three to about elght carbon atoms. The term "lower

alkynyl" as ugéd&re aloie (;ﬁJn com |ﬁat|§%refers vréean alkyny! h%m twdfto rﬁgout six
carbons. The te?mssheteto I"O'hetenoalic aIkyHyN a ebrin 15
combinatioH, refer to mcldﬁe optionally sUbstltuted alkyt allcenyl andi—allcynyl structures as described
above, and which have one or more skeletal chain atoms selected from an atom other than carbon,

€.g., OXy[R8] NiTageRy swith RhespiomusercRmAIRatians fismatiegarms "lower heteroallcyl”,
"lower he oallcelél" and "lower heteroallcynyl" as used herein, alone or in combination, refer to,

respectively 3 RE TSIk EETE 8 EER, P ABterTaikgRgI 18 1ﬁ3@ﬁ?&*ﬁ%ﬁﬁ‘%\%% -about six carbons.

The ternrmlpytmeteas ’trﬁtegd"hﬁreuad atosie @[dﬂe&ﬁﬁbrtﬁﬁﬂb@ﬁhtf@tﬁ?fﬁf&@s accivdpmidaygrocarbyl group;
(c} sesr:tlgs aesnt3 it ma'i”k“"éot%Q % ??u oget ther. 'I;?/ c it refe(i{%sgﬁ CH2)"- where nis 1-8
prefera ynis ?iglt oug 7 whare Sp sp , an Al ;?téc $ other groups,
and can ewsfaiival lamgthScandnthie epar ﬂatermbomeeﬂmepbﬁmtﬂﬁ mmommjeadsrbrﬁxaz.chain. Thus

-CH(MG)EQé}ﬂflgs(Wylr?ﬂﬂog SHPRJeiaHs O% X O, %gg%gpﬁdigo%%og ety | 13%5%@5“0“ as

cyclopropan-1,1-diyl. Where an alkylene gr bstituerits in e those typically
present GHH k@%@@ﬁsi%ﬁegbméwlhhﬁém emtvieprtyiawebalidtene” as used herein, anne orin

combinatrap i¢efersyi9oakAYIRREIHQUR:, alone or in combination, refers to cyelic alkyl

15 monoradicals which include monocyclic, bicyclic, tricyclic, and higher multicyclic alky! radicals
wherein each cyclic moiety has from three to about eight carbon atoms. Examples of cycloalkyl
radicals include cyclopropyl, eyclobutyl, cyclopentyl, cyclohexyl and the like.

The term "lower alkyl"” as used herein, alone or in combination, refers to an alkyl containing
fewer carbon atoms, e.g., one contaming from one to about six carbon atoms.

20 The term "alkenyl" as used herein, alone or in combination, refers to an optionally substitufed
straight-chain, or optionally substituted branched-chain hydrocarbon radical having one or more
carbon-carbon double-bonds and having from two to about thirty carbon atoms, more preferably
two to about eighteen carbons. Examples of alkeny! radicals include ethenyl, propenyl, butenyl,
1,3-butadienyl and the like.

25 The term "cycloalkenyl" as used herein, alone or in combinatior, refers to to cyclic alkenyl
radicals which include monocyelic, bicyclic, tricyclic, and higher multicyclic alkeny! radicals

wherein each cyclic moiety has from three to about eight carbon atoms.
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containing fewer carbon atoms, e.g., one containing from one to about six carbon atoms. 30 The term
"carbon chain" as used herein, alone or in combination, refers to any alkyl, allcenyl, alkynyl, or

heteroallcyl, heteroall l, or heteroalkynyl group, winch is linear, cyclic, .0 ination thereof,
If the chain igvg)azr?%cﬁlg%ﬁ{er and that linker comprises one or more rings %é%%%tﬂg%ﬁ%ggre

backbong, FouilkgdssR o Ralolarbo L Jenath, thesishairAnikinsludes:thnse sathag atoms that
compose the bottom or top of a given ring and not both, and where the 35 top and bottom of the ring(s)
are not &§uivaleft MHEhghCaMOEhorter distance shall be used in -11 WO 2006/105372 the

PCT/USPROBIH AR et dbizigsit-aGainHangshilfibeoMaireoniains hiviematamsaaspart of the
backbone, those atoms are not calculated as part of the carbon chain length.. The term "membered
gt 20 TP O A A T e AT iR T Pt
heteroareibatic, iy oligicHaindo aydlicving foey die, palyeyclirtmnd: loseddmrngseieftaiiy" membered”
Is meant{o denote éﬁc?uﬁ%%wr'éﬁ%%‘a’rfb%‘ﬁeé%a'sf%{: ﬁ%%?.@&g%%%%%{ a%??%%%ﬁ%tfgﬁ MO0, SYBIE Hoddus, for
example, pyrrof)e, py rolidine, succinimide,’'maleimide, tetrahydrofuran an _t?uop ene are
five-merhisenediingsy pigridine foyranrimoaitolinExpipes Ahalkpipendied sind paishims dre
six-men}prg{j% ﬂ@gﬁg@%p@@j@ﬂ% indole,arglindane are nine membered fused rings. 10 The term

"aryl" as'used herein, alone or in combination, refers to an optionally substituted_aromatic

hydrocarBisrismenevaarikreisise wsebbueiaityermdoromEnaioniieiseds mokv ladmatdsiiys and
fusgsl argmatieringsoAiyead areprichingifadicahoanianaiteaniwiia fouriflusediings sbiere the
ring of attachment is_an aromatic ring, and the %'[Elger individual rings within the fused ring may be
aromati&WBF%?Hméfigogﬁﬁ%aﬁ‘bg%?{e%&S PSR the term aryl 15 includes mono-aromatic
rings andfysechanomatidkings epntainipefroaoaixdoiaboubintive refmsdn atelpnddavelizas those
containing from six Lgna aut teg carbon atoms. Examples of aryl groups include, without limitation,
phenyl, naﬁ%%ﬁf%ﬁ O}lyl,s%hcra):/rsgﬁ?l, and benzopyrenyl ring systems. The term "lower aryl" as used
herein, dlbndconi combitiation heedaraitonat andl Thatarmglsinnd” 20tapdhienin, skalewlFing carbons, e.g.,

phenyl angd, HapRLRYLLIRgSYRIRES Jie ey auileistaanlyRaINses herainy AleueeRiRcambination,

refers to optionally substituted aromatic radicals containing from about five to about twenty skeletal

ring atord§saribief AR Eco P BRistbhevSrapR TimPatShTclel SHMaisad ARlecien HamraR AR AET oxygen,
nitrogen sgulfeiihSeleiupt Ar-phesRieRus Iiedesprieigseandiishitieosoptianally substituted
mono-heteroaryl 25 radicals and fysed heteroar%l}&radﬁ;;als c{uﬂé/in% t Iea%é)%ei,heterogé_c‘)m. e.g.,
quinoline! PHEHF NIV ST HIHEEY h TG EFaRtEPIn &) L ontaTh FrOR RN 18 TSP RiS e ilys where
the ring ghattachnienivis A hHeterkaro mabedinglthehothenlingdividuataihgsvtidihaieepilisedlring system
maz(iye %{om%ti , heteroar mqtis%g QJJ@/%;C or heterocyclic. The term heteroaryl also includes
mofno-he %YSlaTy Brivsed %%eroarylis%a\/ing from five to about twelve skeletal ring 30 atoms, as well
as those Haviegpitelylive tesaboditeriskdtembringondrinstiorarripte soof dielsro st pathivte, without

i WL el SR e
where n is 1-8 and preferably n is 1-4, though where specified, an alkylene can also be
substituted by other groups, and can be of other lengths, and the open valences need not be at

25  opposite ends of a chain. Thus -CH(Me}- and -C(Me),- may also be referred fo as alkylenes, as
can a cyclic group such as cyclopropan-1,1-diyl. Where an alkylene group is substituted, the
substituents include those typically present on alkyl groups as described herein.

The term "lower alkylene" as used herein, alone or in combination, refers fo an allcylene group
containing fewer carbon atoms, e.g., one containing from one to about six carbon atoms.

30  The term "carbon chain" as used herein, alone or in combination, refers to any alkyl, alkenyl,
alkkynyl, or heteroalky!, heteroalkenyl, or heteroalicynyl group, which is linear, cyclic, or any
combination thereof. If the chain is part of a linker and that linker conprises one or more rings
as part of the core backbone, for purposes of calculating chain length, the "chain" only includes

those carbon atoms that compose the bottom or top of a given ring and not both, and where the

35  top and bottom of the ring(s) are not equivalent in length, the shorter distance shall be used in
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isoxazolyl,benzothiozolyl,benzimidazolyl,benzoxazolyl,benzothiadiazolyl,benzoxadiazolyl,
benzotriazolyl, quinolinyl, isoquinolinyl, indolyl, purinyl, indolizinyl, thienyl and the like and 35 their
oxides. -12 \%% %%0 1{}%9%372 PCT/US20 0 6/0 11 8 46 t:a'I[™.,,di" I1...li JC%&QZJ‘)I(}J] wdFL - The

e . ot bissad |
teen "ler hei'eroary T as useAerem., alone or in combination, refers to a heteroaryl having five to

about tepeskBlRilifd Sibfsssler UM athienvinurinidutonw azinav cayROlbi@6-aeN. The terms
"alicyclic" and "alicyclyl" as used herein, alone or_in_.combination, refer to an 5 optionally substituted
saturatetf SRt HEROF SR RIS ORRAR RS RERaPHdHRNTEstem containing from three to about twenty
ring atorge Tdie: termralieyclio inekides mosia-alnyctciardfisedionli eythe aghgalgcih fisedualicyclic
may contai rom two o four fused rings where ring gf attachment is an alicyclic ring,.and the
other indﬁlﬁg{%ﬁ?iﬁrﬁg\#ﬁ%&{ e Ss%aﬁdlﬁ:ﬁ)\}é&?cl?;g':ﬁ% %1%%}:,0%05}05 %ﬁé? ﬁ%{g%lga%oar%%#ﬁ&glicyclic and
heterocydtigs. THesterm Aheydiireslss inclmtiesdtGomsnoratidyaiiel aheldabéat aligycliemadieals containing
from three tq. twelv. aloms I nose contaiping from threg tn.ahgut ten carbon
atoms. Exgmﬁ%gs)ﬁé gﬁéy%ﬁ%&?nogg é, Wﬁﬁoﬁlu%%#i?g{%oﬁ? gycl_oproﬁyl,Ccycloprobenyl,_cydo.butyl,
cycloperigfizieydiotieay ind Jukmhsaress, Tycropaheaeiaryas i RIEAYIC arErey Blo Bt k@ RPFRARG systems.
The termgodowar aligysimant 'é!févxﬁ;r.ﬁléﬁmyé'a@ﬁg@%ﬁmﬁiﬂi@a&q&oi@ somkiaation, fefer 15 to an
alicyclic having three to about ten skeletal ring carbons, e.g., cyclopropyl, cyclopropenyl, cyclobutyl,
cyclopeﬁﬂﬂ?’&é@éﬁiﬁ?ﬁ%&yclodexw. The terms "heterocyclic" and "heterocyclyl" as used herein,
along or Theambinalions iefel Hereap ionalky: subshibied aattshie donuwisatintedinatasomatic ring

radicals containing from ive 1o, ahaul enty (nd Aloms whete ane.ormpte ofie ing atoms are
heteroat%?ﬂ%%ﬁ%ﬁ et rogen, si‘jfflurg,’ anglrjhospﬁorus. Theterm heterocyclic

example, oxygen, ni
includes avomaidréigsoaydisednoingt e raécicdict m:grmm c’gig rﬂh&é@dﬂﬁé@rﬁ@mﬁ&quw_ may
contain 1M MBI IB et Indaiheia e URGHIRG 1RG 15,8 DE'GHARKGHR-ARA hgathrndividual
rings within the flise eteroq%c ic radical may be aromatic, heteroaromatic, alicyclic or heterocyclic.

The ternilivefiesestyisiois 9nenrisis.heismaembeydicy e Frbearansiisic Fadhes $8 Mgdm 25 five
to about fyelveskeleialsingiatans .88 weliasdhage Madosdammivedta akaykiRnsikeietal ring atoms.

Example of heterocyclics include without limitation, _tetrahydrofura@r%g# benzodiazepinyl,
tetrahydiEHRIRASRL ATy FEH GO CORITRE st TidARNE fOVTBORB AT clic SR vier

heterocyeglyhiasiuset: hereisu: alenethn|peemb natitn, e ehaterdcyslicsingsystehihgving five to
about ten skeletal ring atoms, e.g., 30 dihydropyranyl, pyrrolidinyl, dioxolanyl, piperidinyl, piperazinyl,
and the IRE"FHe term "alkylaryl" as used herein, alone or in combination, refers to an aryl radical as
defined dhoverin ivieh aléastedéttedtonivis repiacedinyaanma toftradi cal agl defimgdialiove, such as,

for gxampls Rl YiARg Nglks; o33 MR, PORPHLBRA(? i [{M54006/011846

The term "heteroaryl" as used herein, alone or in combination, refers to optionally substituted
aromatic radicals containing from about five to about twenty skeletal ring atoms and where one
or more of the ring atoms is a heteroatom such as, for example, oxygen, nitrogen, sulfur,
selenium or phosphorus. The term heteroaryl includes optionally substituted mono-heteroaryl

25  radicals and fused heteroaryl radicals having at least one heteroatom (e.g., quinoline,
benzothiazole). A fused heteroary! radical may contain from two to four fused rings where the
ring of attachment is a heteroaromatic ring, the other individual rings within the fused ring
system may be aromatic, heteroaromatic, alicyclic or heterocyclic. The term heteroary! also
includes mono-heteroaryls or fused heteroaryls having from five to about twelve skeletal ring

30  atoms, as well as those having from five to about ten skeletal ring afoms. Examples of
heteroarvls include, without Himitation, furanyl, benzofuranyl, chromenyl, pyridyl, pyrrolyl,
indolyl, quinolinyl, pyridyi-N-oxide, pyrimidyl, pyrazinyl, imidazolyl, pyrazolyl, oxazolyl,
isoxazolyl, benzothiozolyl, benzimidazolyl, benzoxazolyl, benzothiadiazolyl, benzoxadiazolyl,
benzotriazolyl, quinoliny!, isoquinolinyl, indolyl, purinyl, indolizinyl, thienyl and the like and

35 their oxides.
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ThJ terns ar'a as used herein, alone or in combination, refer to an allcyl radical as defined above in

which at least one H atom is replaced by an aryl radical as defined above, such as, for example,

benzyl, 2-phengllze(;[516yiﬁ%?,gzthe Iike_. The term ".heter‘oarylalkyl" as used hergi&wggo%ﬁ}ég E; 46combination,

refers to an!g}%.y. irmﬁ;. EEilSL'Q%mg?QVG in which at least one H atom'is replaced by a heteroaryl

radical aBliktialTatoyBsiwaabEEt Horak baoRtienaly subslisict e U Al ag used

herein, aﬁ% c}oarbig %rgs'n?ttiﬁn ref?rs to an aﬁd her radical, allc?{ll- O-, wherein the term alkyl. is
TSSO BB PRt B!

t |
defined as above. Examples o %@W&W@Y SR OB s 8propoxy,

n-butoxyfEeaButoxy, sec-butoxy, tert-butoxy and the like. 10 The term "lower alkoxy" as used herein,

alone or i ambingtionfefers iR AKOX LY, BaviRg. one; 0 abaut s carbon. aloms. The term
aryloxy" as used herein, alone or in combination, reférs to an aryl'ether radicar whetein the term aryl

is definetPHeMbEEitErh eI Tt et pIoasrRERtel S iTeivdE hin Byd Ry thieriyioxysendkthgalikieg 15 The
terms "afihieicaaslaibioalkd: %ﬁlga%@er&i@,tam@iarci@cqgmmmgﬁorﬁ%égﬂ%%xé thio radical,
e

alkyl-S-, wherein the term alkyl is as defined above. The term "arylthio™ as u herein, alone or in

combinatiliYrEr&rdieaisn‘a fprehie Raican sy preein s dnotelosrfreny risessvderiad deovd. The term
"heteroasytibinicas ivsedhsigio ragredhvLaPkinian: risrsieihengeuphelsraarylazd S- wherein
the termmhgt%rg%‘rﬁll [ .asacé%figed al%ove .Thg term "acyl" as. used herein, alone or in combination,
refers to'a radica 1-1&,3?5) e R Alss# b ﬁlﬁikmfﬁ%ﬁtﬁ‘é’l@%éﬁﬂ}%‘?%ﬁc,
hettfocysiieosritaikyt endHetetadinpidiciddidabreimtiiel atkybralikesyts aloynykeary kdipsaraany, alicyclic,

heterocyglicPY'aliid oLhBIgHAaN- AU 9toHRR e

be optionally.substjtuted,.25 The.term "acyloxy"
as used herein, alone or in conibination, refers to t?gcgrg)tgr%t%n&% - 8%?5,0w%18¥8]- Si@?ﬁ%lcyl,

alkenyl, BRGPNA lispirtiosscisdeprontyentsmensnybyetidobuiialkytiepetigierpdoyliatidy| wherein the alkyl,
aicenyl, allensaybicaml.cy aﬁ%eﬁﬁ@Yﬂi&zﬁe&ﬁﬂ%ﬁg&tﬁwﬂﬁﬂ Hﬁgﬁgg&qulalkyl may be optionally

substitut,ﬁ . The term "carboxy esters" as used herein, alone of in combination, refers to -C(O)OR

where Ri%° 538k ﬁ%%ﬁkf%‘%ﬂaﬂ%ﬂ, iomereticasdyaliay uead barripapiRangT Greombinstipbassptionally

sulistitutecarltiz yelnHBQE e useBohereiRkalee- PRI ARsARInatiaR . @ﬂﬁfﬁﬁ??g%}% yl. The term
-N'-14 WO

"carboxami(gio?" ﬁ use heregl alane .or i%! corP inatjon, refersto O u R-G 2006/105372
6101 Reig

PCT/USZ0( S (BB flecalinylaapg Rroighexylye w1 11(ill ~~f6Jf~:i~ where eac ofR au

are Indepéntenty seleotedlich mdibaroepctplisisting dktdimkiyl-ant deibraah, alieyelc,
heterocyglie. aiylaliadand\eiraanialiivd, wherein the alkyl, %glfa&icals containing from five to
about twenty ring atoms where one or more of the ring atoms are heteroatoms such as, for
20 example, oxygen, nitrogen, sulfur, and phosphorus. The term heterocyelic includes mono-
heterocyclic and fused heterocyclic ring radicals. A fused heterocyclic radical may contain from
two to four fused rings where the attaching ring is a heterocyclic, and the other individual 1ings
within the fused heterocyclic radical may be aromatic, heteroaromatic, alicyclic or heterocyclic.
The term heterocyclic also includes mono-heterocyclic and fused alicyclic radicals having from
25 five to about twelve skeletal ring atoms, as well as those having from five to about ten skeletal
ring atoms. Example of heterocyclics include without limitation, tetrahydrofuranyl,
benzodiazepinyl, tetrahydroindazolyl, dihyroquinolinyl, and the like.
The terms "lower heterocyclic” and "lower heterocyclyl” as used herein, alone or in combination,
refer to a heterocyclic ring system having five to about ten skeletal ring atorms, e.g.,
30 dihydropyranyl, pyrrolidinyl, dioxolanyl, piperidinyl, piperazinyl, and the like.
The term "alkylaryl" as used herein, alone or in combination, refers to an aryl radical as defined

above in which at least one H atom is replaced by an aikyl radical as defined above, such as, for

example, tolyl, xylyl and the like.
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heteroaryl, alicyclic, heterocyclic, or arylalkyl groups may be optionally substituted. The terms
"thioamide" and "thioamidyl" as used herein, alone or in combination, referto S R-C-N 5 R, where
each of R and R' are independently selected from the group consisting of I—(Ij alk)gi ar(yli heteroaryl,
alicyclic, heté?’&%}@?@,“&%ﬂl alkyl and heteroarylallcyl, wherein the alkyl, aryll,’ ﬁ/e%ro(gfy]i, %ﬁ?cyclic,

heterooypli B eI LbMpe g e anilonalsulmiiviads BheiemmoRRianuseberein, alone

or in combination, refers'to =0. 10 The term "halogen" as used herein, alone or in combination, refers

to F, Cl, Biietidd dvfivetbrheye imydackyar leash o Ko ripm mepanedmi asevinaiiaiasdeiasdised herein,

alone or jpwogbination sefarie alidyviatkenylyalinnyhamgkalkexy structures, as described above, that
are substituted with one or more fluorines, chlorines, bromines or iodines, or %’:Lnations
|

ith, co
thereof. 1BeTFE R OHIALTTA RS HEdRAR RO Shy™ ST PBRHORSEIST 'tgg%\é\%éf H&TER, Blone or in
combinadigihereieste @alkyhically ieuyt andrhsyniddicalacad tle adribedaajicuéicin avkiiefnadl thevid, atoms are
replaced by fl org;elf, chl rinei, brﬁmi egioy[ igdines, or combinations thereof The terms "lower
perhaloaff% Ohihe Blél A i?/ 3x;¥"sgns ufoew'er perhaloacyl" as used herein, alone or in
combinafibntareferloopgtzaloekpkiper hidoatkyloxyralrdatierh atders b rdidats deeumdicsk dbed above,

having g y.4q hul s e RIS Cxclaalied rvalov and: Neseroandliycic
heterocyclic, alkyl, alkynyl, alkenyl, hayoallcyl, and heteroallcyl include optionally substituted
cycloallcsihayd sHesapeky), Bratersany D-BROyal &SRB RO URE, tEHcYHDK a8 AYE Hefyoalkyl and
hetegoalkyl-QEoMPGeBe 185, alkylsiedm UserkheaiBoAlnnsien Reanbinationxeiess o -NRR'R"

where RhR',and 25 R" are alkyls. The term "lower alkylsilyl" as used herein, alone or in combination,
refers to MR PREHEREURS RO BBfe lower alkyls. The term "amino” as used herein, alone or in

combinatigs ieefers-itxNH2 uEbe Hewin, ‘alod aminosabinsishhefein ialoneyo ritec extoiiation, refers to

the group -NHR where 30 R i e'ZZJ}IC |. The term "aminoalkyl' as us erein, alone or in combination,

refers to%ﬁ’grﬁ% tg%%#el-s I% ﬁeéw S@r&%ear%{/ e eﬂalss‘)e%%ymc}/e?lX G 18%}]@?%% Pglr%l%&/ihllcylamino" as
used herdiengloneaod ihebkrabination, refers to the group -NRR' where R and R’ are alkyls. -15 WO

200410552 b inalBRIOMPAR HitsT ISaKRen vhialiie Asisaiectn. Alone AL
combination, refers to'the group -NRR™ where R is alkyl, and Xis aryl. The term "diarylamino" as used
herein, albitswtisalcdinbifiatiorreitdrs Wihelgicsps AaRRedAeNe: R and R' are aryls. 5 The term

"heteroarpianiing asiuaed Rergidnalgpe Ruincombnslienoreierstadhg aruRioNdRal, aryl-S-,

wherein the term aryl is as defined above.

The term "heteroarylthio” as used herein, alone or in combination, refers to the group heteroaryl-

20 §-, wherein the term heteroaryl is as defined above.

The term "acyl" as used herein, alone or in combination, refers to a radical -C{O)R where R
includes alkyl, alkenyl, alkynyl, arvl, heteroaryl, alicyclic, heterocyclic, arylallkyl or
hetercarylalkyl wherein the alkyl, alkenyl, alkynyl, aryl, heteroaryl, alicyclic, heterocyclic,
arylalkyl or heteroaryl alkyl groups may be optionally substituted.

25  The term "acyloxy" as used herein, alone or in combination, refers to the ester group -OC(O)R,
where R is H, alky], alkenyl, alkynyl, aryl, heteroaryl, alicyclic, heterocyelic, arylalkyl, or
heteroarylalkyl wherein the alkyl, alkenyl, alkynyl, aryl, heteroaryl, alicyelic, heterocyclic,
arylalkyl or heteroarylalkyl may be optionally substituted.

The term "carboxy esters" as used herein, alone or in combination, refers to -C{O)OR where R is

30 alkyl, arvl or arylalkyl, wherein the alkyl, aryl and arylalkyl groups may be optionally
substituted.

The term "BOC" as used herein, alone or in combination, refers to —C{O)Otbutyl.

The term "carboxamido” as used herein, alone or in combination, refers to
O
I
R-C-N—
R!
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where R is heteroaryl. The term "diheteroarylamino” as used herein, alone or in combination, refers to
the group -NRR' where R and. R' are heteroaryls. The term "arylheteroarylamino” as used herein,

alone or in c%bgggﬁ%gs{zefers to thg group - 10 NRR where R is aryl, an é{ﬁ:ﬁg gﬂtéa@?% The term
ed and - )

"carbamy!" aisusi 1 herein, ;:algr]:mr.:gﬂi@glmbination, refers to the -NHC(O)OR and (O)NHR
groups, whdidin R srayie butas: éﬁ;é iadl to.Rlyh AIEEMY Ay @8he Rligyclie, haterocyclic, aryl,

heteroaryl, arylalkyl and heteroarylallcyl, wherein the alkyl, alkenyl, allcynyl, aryl , alicyclic,

heterocy RREFE: RLtEFY S DEteRAXMG andeftarubistsiRap i avheien ipalkhtisiilly substituted.
Non-limitiagexamplesaicsubrayd giayps dAckice seibylsulfar)d(t&iBuaneisetpropylsulfanyl

(-SCH(CH3)2) and.the like., The term "uryl' as used herein, alone.or in combination, refers to the
NHCOR S B SRR (A T N PR SRR iyt - alicyciic

heterocyclic, aryl, heteroaryl, arylalkyl and heterdarylallcyl, wherein the alkyl, alkenyl, alkynyl, aryl,
alicyclic, 20 heterocyclic, aryl, heteroaryl., aryldik{l-did heteroarylallcyl groups may be optionally
subsiituted. Non-limiting examples of sulfanyl %ouﬁtl include methylsulfanyl (-SCH3) and iso-

propylsulfaisss easor i prsh By aisduge sdentiy sdesipd asuie ek ngiasnidlo Ak v #vdombination,
refers to faprMHCRIMAR eeuBoyWaSHIR MY Reroiikinah iniige:iaralia,alkeny!, allcynyl, aryl
alicyclic, heterocyclic, aryl, 25 heteroaryl, arylalkyl and heteroarylallcyl, wherein the alkyl, allcenyl,
alkynyl, 2P el Yedte RSESAR CHFy PTEY X AR ANy P HeRgr i RaliByProups maybe
optionallyseibstituied: Nastrhéicig, exampids ahsbiiatyhgrefepsinetide methylsulfanyl (-SCH3) and
iso-, propylsulfanyl. (-SCH(CH3)2).and the like. The tern "quanidinyl” ed hergin, alone or in

corl e R e S ar e R S T R it to oy,
alkenyl, dlkytgimatjialealicylCli¢haheiérnyy clibamajkynste rodrihzsliedkyl andshétereamydaiieybrwherein the

alkyl akenyhalloa bk Alvelicatetanayeliandhaieroand. avlaloa anddislerpaialt groups

may be optionally substituted.” Non-limiting"examples of suifanyl gfoups include methylsulfanyl
(-SCH3) sahdiatsbrafymgfanyrreSeMiess 3Ry, thromiess o6V oueridsarpinations
PCT/1JSgRQ6/011846 Ii:iil . P ' Nt p',iih Thd te'rms "sulfide Jland™thloetli'er" as used herein, alone or
in combination, refer to a sulfur atom covalently linked to two atoms; the formal oxidation state of said
sulfir is (Fyo1HhEse REAL RS haGedgalRdrenantL abTetere YErAS YSEHFARAD AL WSS Herein, alone or
in combinatittinteier scfartheat Sy RalitoloRy wisein R bamay e ctivddametclimiteide alkyb dlkenyl,
alkynyl, aryl, alicyclic, heterogyclic, aryl, heteraaryl, arylalkyl and heteroarylalkyl, wherein the alkyl,
ke, SR B e e e oS PPy roups rmay
be option&liy tsubstiered phibakdaikitilg lexansibslofisylfany | giblipyinphiteloaettiyds ulfethyl (-SCH3)

and is o-pﬁglg}ﬂ,s Eﬂ!ﬁ@%lr Ql?‘&)ﬁl%%ﬂﬁ@ ?e@éjr {Qﬁéﬁgﬁioalkyl, perhaloalkyloxy and perhaloacyl radicals

20 as described above, having from two to about six carbons.

The terms cycloalkyl, arylalkyl, aryl, heteroaryl, alicyclic, heterocyclic, alkyl, alkynyl, alkenyl,

haloalkyl, and heteroalkyl include optionalty substituted cycloallkyl, arvialkyl, aryl, heteroaryl,

alicyclic, heterocyclic, alkyl, alkynyl, alkenyl, haloalkyl and heteroalkyl groups.

The term "alkylsilyl” as used herein, alone or in combimation, refers to -NRR'R" where R, R' and
25  R"are alkyls.

The term "lower alkylsily]" as used herein, alone or in combination, refers to -NRRR" where R,

R’ and R" are lower alkyls.

The term "amino"” as used herein, alone or in combination, refers to -INH;.

The term "alkylamino® as used herein, alone or in combination, refers o the group -NHR where
30 Risalkyl

The term "aminoalkyl" as used herein, alone or in combination, refers o the group -alkylene-

NH;, wherein alkylene is as defined herein,

The term "dialkylamino" as used herein, alone or in combination, refers to the group -NRR'

where R and R’ are allkyls.
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10 The term "sulfoxide" as used herein, alone or in combination, refers to a sulfur atom covalently
linked to three atoms, at least one of which is an oxygen atom, the formal oxidation state of said sulfur
atom is (IV).‘L@%@ﬁ%Ifmyl as used herein, alone or in combination, r}géﬁ@st?ﬂ&%ﬁ%?yps -S(0)-R,

wherein R maybe,’ lm’g‘smngt Ii‘mtit?q"j[!(% la]_,lgyl, alkenyl, alkynyl, aryl , alicyclic, heterocyclic, aryl, 15
heteroany JausliaydiiBeiarbahalohivherainihe alkyinslken, Aoy mevkoaficyatin: heterocyclic,
aryl, heteroaryl, arylalkyl and heteroarylalkyl groups maybe optionally substituted. A non-limiting
exampl@’BP‘ﬁgiﬁiﬁ%Vbr%@&ﬂélﬁ%’és methylsulfinyl (-S(O)CH3) and the like. The term "sulfone" as
used hereitcatongylnGosnhinalidmerefersitacos itfusabinmtiay atdatyo linkecbtp DRFAtehess at least
two of ichdgge 0X E%Fn atoms; the formal oxidation state of said 20 sulfur atom is (VI). The term
"sulfonyf™ 88 dsél iéréin, alone or in combination, refers to the groups -S(02)-R, wherein R may be,
but ¥s naHinited "te: @byt ykikdmy| 2alksadberaiyl, 2mlicyolie drenbioayjohciedey totbtesapytNaHlalkyl and
heteroawﬁm }gﬂg{&&}r{;}g alkyl, allcenyl, alkynyl, aryl, alicyclic, heterocyclic, aryl, heteroaryl,
arylalkyl and heteroarylalkyl groups may be optionally substituted. 25 A non-limiting examﬁlg of a

sulfonyl GretpintikrszsenetapsioapesiemeaBps 18 itheorRanating. fsfRs 19Hbe St ed herein,
alone orjpcombination. igferstq4@ phosphorus atom covalently linked to three carbon atoms, wherein
the formal oxidation state of said phosphorus is. The term "phosphinyl” as usig&gerein, alone or in

combinakihieFafe B HREP FUABIAEAI 1 HERVEEF 3G B PRI PRI GRoti Ao def S BBove. The
term "pharphomete Ras astdhbrein hatera:er.in combination, refers to a phosphorus atom covalently

linked to_four atoms, three of which are oxygen and one of.which is ca o_rw\_/ﬂa? IR the formal
oxidatio %?a?g%f %%Fé'%‘ﬁﬁsaps ﬁlos?ﬁfs %e&}’) ﬁgﬁ% ‘Erelr%{"’b‘h 5%%?%%)1; %52 %’s@% erel Eﬁg gnaél%r in

combinatY, B8 wdiys mdroradicalz 85 deriie doft dmitd hosisbrdtenytolkyas. defined above. -17
WO 200 i%?é?&?ﬁe?e%g#ﬁg%%ﬁ{ %%ge%'egyﬂ %ﬁlgﬂcﬁ éﬂdqiét!s'rée{gia:ﬁ E%Hél@ﬂl Hea?éﬁb@ﬁ@e@ﬁ used

herein, alorie orin com refers to & phosphorus atom covalently linked to four oxygen atoms,

wherein afestnaarloxiiratta. SritscsTdidiprobpRmaylisr Ml Hendrhstepprabiat dyPUas 1aed herein,
alope orjg SABRINAURs IR KR DE-menciadicaks 5 slivad a3 RharRhAR gkawanss defined

above. The term "phosphoramide” as used herein, alone or in combination, refers to a phosphorus

atom co%gféﬁt??‘iiFﬁ?é@?@%ﬁ%fﬁfﬁ%gg,qmméﬁ‘ﬁ@{ﬁitrogen and one of which is oxygen wherein
the formahexigationstatenedsrisephasphotis iViiniienfeaRrinbasp HOBEIIENHRSzused herein, alone
or in comhination, refers to the monoradical ..1Q derived from a phasphoramide group,.as defined
above. THEEH I St O TP A IRBEhe BobC At HOLE e e St
circu msthﬂemmyéwbdﬁlhﬁ_@umhet@nwylm,tmlbia ﬂ@aﬂdﬁﬂ@ﬁcmﬂueﬂé&ﬂmbmbeémce the event or
circymstance 0G6Hs,And NSIANCE SN MO HASH AQt-FOT SXRMAIE: B ARt lyynan: or
Non-limiting examples of sulfanyl groups inciude methylsulfanyl (-SCHa) and 1so-
propyisulfany! (-SCH{CHjs),) and the like.

The term "thiouryl" as used herein, alone or in combination, refers to the -NHC{S)NER group,

iy g

wherein R may be, but is not imited to alkyl, alkenyl, allcynyl, aryl , alicyclic, heterocyclic, aryl,
25  heteroaryl, arvlalkyl and heteroarylallcyl, wherein the alkyl, alkenyl, alicynyl, aryl, alicyclic,
heterocyelic, aryl, heteroaryl, arylalkyl and heteroarylalkyl groups may be optionally substituted.
Non-limiting examples of sulfanyl groups include methylsulfanyl (-SCH;) and iso-
propylsulfanyl (-SCH{CHs),) and the like.
The term "guanidinyl" as used herein, alone or in combination, refers to the -NHC(INE)NHR
30  group, wherein R may be, but is not limited to alkyl, alkenyl, alkynyl, ary!l , alicyclic,
heterocyclic, aryl, heteroaryl, arylalkyl and heteroarylallcyl, wherein the alikyl, alkenyl, alkynyl,
aryl , alicyclic, heterocyclic, aryl, heteroaryl, arylalkyl and heteroarylalkyl groups may be
optionally substituted. Non-limiting examples of sulfanyl groups include methylsulfanyl (-5CHa;)
and iso-propylsulfanyl (-SCH(CHa),) and the Iike.
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di-substituted with an alkyl" means that the alkyl may but need not be present, or either one alkyl 15 or
two may be present, and the description includes situations where the aryl is substituted with one or
two alkyls ang, Sltuat)ons where the aryl is not substituted with an alkyl. g&[ﬁp@ll&éa bg%uted groups

may be subs itutad or Uhaubstituted. Th > substituents of an "optionally subs tte gir{)up may

include, yvigheus dingitelileaistnche sibstituents, indensndenthbsrlesiesfet dharfaliowing groups
or designated subsets thereof: lower alkyl, 20 lower allcenyl, lower allcynyl, lower aryl, heteroaryl,
alicyciic B OG ERLY AREddo W%&%IW‘%MWW%%WM%&% lﬁmo?%qﬁ%ﬁﬁ%ﬁo,
dialkylaminpbediasy iallexiampasbiglkylthio, arylthio, heteroarylthio, oxo, oxa, aeyl (-C(O)R), (-C(O)),
carboxyesters (-C(Q)OR), carbgxamido (-C(O)NH2), carboxy laxy, -H,, halo, -CN, -NO2, - N3, -SH,
o O R R RO BT g (e EESENE furamy
inddle, imstaZotehestens] hmitiéso pmmwm&esﬂcghyﬂsph@midiayiﬂﬁpph@w@a@s, a@ﬂobﬁhmmjdes,
sutionatesyapase natliplRtavlPhABRM RS Cor RAMAIE S0P DI oUiR S Gl deR.and
ptionally substitute C

thioalkyls."An group may be tmsubstitufe (e.g., - CH2CH3), fullyksqbstituted
(e.g., -CF2E berrpseviosibsiinland tetgrosoladoHE MRS meubeterBenatiy stbyEael Wear&HBEtween
fully subsgiig A menaGe Herhfe funGiafh) SO aer javdinadary. also means
"pyridine-N-oxx". The term "heteroaryl group is substituted with 2 to 5 substituents” encompasses
I-oxy-pylif&%;]I 26§§)@ﬁ§}ﬁ3§??having 1 to 4 substituents, i.e. the oxygen atom of the pyridine-N-oxide
shauld beheauntes:as:adstbstitie nt D30l Sementtisampouies of thepiesent toveriian may
contain Qne or more chiral centers 35 therefore may exist in epantiomeric.and diasterepmeric
forme. THRCSE BT A Ao N S A0 TR B8 BT SBE RO BB A O e |

mve horsigfiinme B dYer all isomers per se, as well as mixtures of cis and trans isomers, mixtures of

diastere S.an g, mi -Of ' Loptical i S Rurher, it is possible
using well %grle?ln {taec r%?u%ﬁéﬁ g%%%tgt?gg\%ﬁﬁgéz %%E%n@é%g%ﬁﬁ)é@e%géihﬁgfg of the invention

may feattifsisurificgeybenienencs pasied br dighvalkararidormet eryb diastdiedsienpari adme of the
compoungds.of:the PrAsRNt IRYeRIQRMAMSXIStB- AHRAMEHA, foms 1 TheyspoRs Ofdg aresent invention

is intended to cover all tautomers. As a non-limiting example, compounds of formula (1), wherein R is

-SR8 or FOREHH RE I IIRSTEnc iy RS S EtRdr I RO TRE BRI PR RSP RER3 RIRL
RI Rl OH ghshirsithz BkdhRz O RauliiR2 EalMih LR A ERB/RARY R-REOBRE R ndWB2L1A.

"pharma Io%ical,,colg] o,gition"({e{gers to a mixture of ne or more Otf thecl; m&ounds eacribed herein,
or pharmatetificalll atteptabi& sAits thardst With StheP CHeica tonTponents)™ “Ova ety

iinked to four atoms, at least two of which are oxygen atoms; the formal oxidation state of said

20 sulfur atom is (VI).

The term "sulfonyl" as used herein, alone or in combination, refers to the groups -S(0O)-R,

wherein R may be, but is not limited to alkyl, allkenyl, alkynyl, aryl , alicychic, heterocyclic, aryl,

heteroaryl, arylalicyl and heteroarylalkyl, wherein the allcyl, atkenyl, allkynyl, aryl, alicyclic,

heterocyclic, aryl, heteroaryl, arylalkyl and heteroarylalkyl groups may be optionally substituted.
25 A non-limiting example of a suifonyl group includes methylsulfonyl (-S{0.)CH;) and the like.

The term “phosphite” as used herein, alone or in combination, refers to a phosphorus atom

covalently linked to three carbon atoms, wherein the formal oxidation state of said phosphorus is

(.

The term "phosphinyl" as used herein, alone or in combination, refers to the monoradical derived
30 from a phosphite group, as defined above.

The term “phosphonate” as used herein, alone or in combination, refers to a phosphorus atom

covalently linked to four atoms, three of which are oxygen and one of whick is catbon wherein

the formal oxidation state of said phosphorus is (V).

The term "phosphonyl" as used herein, alone or in combination, refers to the monoradical

35  derived from a phosphonate group, as defined above,
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such as pharmaceutically acceptable carriers and/or excipients. The purpose of a pharmacological
composition is to facilitate administration of a compound to an organism. 15 [0331 The phrase

"pharmaceuticall%/ acce?table carrier" as used herein means a pharmace]lsl ' % -za%g&t&ble material,
tion B0 06183372 N e . . 006 ;
composijtion or vehicle, stich as a liquid or solid filler, diluent, excipient, solvent or encapsulating

materiatpigdliSd i SRy tubiishoRing the isubieshasentien eneyasegibres gertion of the body,
to another organ, or portion of the body. Each carrier must be "acceptable” in th se%se of being

compatiBsalH Bk S o R SRR B TRe R ARt HOe A6 05 TIREPBRAEHE Some

examples pf materials which can serve as pharmaceutically-acceptable carriers include: (1) sugars,

such as Jactose, glucose ang sucrose; (2) starches, such.as corn starch and potato. starch; (3)
cellulosé ST s mgﬁ\?w §ﬁ@ﬁe§§e§%§ﬁiﬁn§a°r %x%/or%lgfﬁ%gl&lﬂelggsé%oe 5 ggﬁa?g}scé%nd cellulose
acefate;det)vpd\irdareghirapiateantbim(5s thelisBitgetatin; (7) talc; (8) excipients, such as cocoa butter
and suppasitory waxes; is, 25 t.Qil, coftensaed qi Loihsesamg oil, olive
oil, corn%%é% S ;%B%ép?lir?%)fg é(%o%&%%%%@fﬁ _ﬁ:z%é g?gﬁggnegg%%i%{%g%%g%uch as glycerin,
sorbitol, aeearitti Wrierdgolfatyiens Gisrsor (TysteriTaeeh Y enfyPoferte B ¥Ry PTAERRYe; (13)

agar; (14 fiaring  agents.suchas BIRERSs T hygroxide and aluminum hydroxide; (15) alginic acid;
(16) pyrogen- free water; (17) isotonic saline; (18) Ringer's solution; (19) ethyl alcohol; (233) phosphate
buffer 30 SolGHBNENIRI(AR) SRS AdBRR OB H I SOHRHIALRY BTy erifpipHsEeutical

formulatipps-A RN Qegigaiiantoptablecasfiaeshsstle not cause significant irritation to an -19 WO
2006/105372 PCT/US2006/011846 arg& icYn aticl 1tgeS fol -abrogs.ological activity and properties of
the adminiStsF8E CBHFBur. ﬂ%ﬂc’él)%gi ié‘ﬁ?ar%g?%tré eosg?is? 88 t%ataﬁigg agggﬁogocg%ﬁg’%%%ological
compositing botfoetdarofacilitaterd draithistiatiompdbmivcmise umdaEramiptestf exaipients include but are
not “m't%‘f'ré%néf;%!%%‘u%saégi? ﬂ%ﬁ%n&e%ﬁ% QSRR VariQUs Shicar Sa?ﬁdogb(ﬁﬁéiﬂzf AiEycellulose

derivatives, gelatin, vegetable oils and polyethylene glycols. A "pharmaceutically éffective amount”

means adi-avheimteidh i eBpyablecarsieitingley tRerdye arebrrl/br prefshyiactitherert 2 specific

dosg of compapad @égmﬁéﬁi?éﬁ@ BecRIINg:LA thisdeyeniionte whtrintberans wiissansdarpephylactic
e

effect will, of course determined by 10 the particular circumstances surrounding the case,

incIudin@%P%W}%ﬁ@%@ﬁf@%&%ﬁSmmgﬁﬁﬂ%f@éﬁ%@ Fotheb 58ministration, the condition
being treatgdoand, the dagividuabbsingareatessiAutypicakdaiyttiond (diministeredtrosiagle or divided

doses) will contajn a do,sag%,level of fromialgout&gaiO]1 mrg/#a%% %%gutr %9103% nl%k tgf body weight of
an active SOHRBBENE T IRE S neERE IR RSt AN dO s BN ARy Will he bomabout 0.05 mg/kg to
about 20uigpkgdantyllidesl i drorheafbliotdng snulkygdodabiguat snopkg (Faetbrbwigchlag.clearance

et it andfeximumy iglereted doge (T BAVENSLIR b driermined ik gne of ordinary sl

in the art can determine these using standard procedures. [03‘41 In some méthod embodiments, the
preferrechtimrapdalivlettecris eaintabriony i soméneikHlapmpdipbygisicells characteristic of a

prqliferat%%@g@gﬁil%%@ggat SIRERS R dRarapestic sifeciovill-algsrprmatyy but need not,
relieve to some extent one or more of the .
carboxyesters (-C(O)OR), carboxamide (-C(O)NH;), carboxy, acyloxy, -H, halo, -CN, -NOs, -
Na, -SH, -OH, ~(0)CH;, perhaloalkyl, perhaloalkexy, perhaloacyl, guanidine, pyridinyl,

25  tniophene, firanyl, indole, indazole, esters, amides, phosphonates, phosphonic acid, phosphates,
phosphoramides, sulfonates, sulfones, sulfates, sulphonamides, carbamates, ureas, thioureas,
thioamides and thicalkyls. An optionally substituted group may be unsubstituted (e.g., -
CH,CHa), fully substituted (e.g., -CF,CF3), monosubstituted (e.g., -CHoCH,F) or substituted at a
level anvwhere in-between fully substituted and monosubstituted (e.g., -CH;CF3).

30 The term "pyridine-1-oxy" also means "pyridine-N-oxy".

The term "heteroary] group is substituted with 2 fo 5 substituents" encompasses 1-oxy-pyridyl or
N-oxy-pyridyl having 1 to 4 substituents, i.e. the oxygen atom of the pyridine-N-oxide should be
counted as a substituent.

[630] Some of the compounds of the present invention may contain one or more chiral centers

35  and therefore may exist in enantiomeric and diastereomeric forms. The scope of the present
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symptoms other than cell growth or size of cell mass. A therapeutic effect may include, for example,
one or more of 1) a reduction in the number of cells; 2) a reduction in cell size; 3) inhibition (i.e.,

slowing to 50&1(()92%&%% Preferably stopping) of cell infiltration into perlph??wg%%?‘g‘gfl%?g in the

instance of cancer meta. ¢ 3is;.3) inhikitian (i.e., slowing to some extent, 25 pre pping) of
tumor mat '%pﬁég@fﬁmh}pﬁﬁgﬂ%ﬁkmm;%pﬁIvgm\aﬁhﬁiaﬂﬁé@ro@imﬁa\ﬁmsm@@eag extent one
or more pfthe SYMRpioms, Cl with the disorder. As used herein,.the term IC50 refers to an
amount, concentration Qr%%%%g%hg ggp%l}rati}gﬁﬁtrﬁ ngq%%arrﬁ%%lﬁﬁr Fﬂ%{t{%%ﬁ?%lgg%aéé%%l inhibition of a
maximalffesksnEdsinoarie ssipaaihiogsur tsbighes bsppases thesomeuntthog embadiments of the
Inventionibedireiy oraiues/cacAmpRuahat e fAJoxenlion sap R otpalas ' narmal gels than for
cells exhibiting a proliferative disorder, e.g., breast cancer cells."The valu epen%% on the assay
used. [O§§ft§§°é“e§tandard" is meant a positive or negative control. A negative control in the context

of Her2 ¢aIpssSiandevels isnd@undsTiHeIfroessasringatamounteikieraioteinthagcorrelates with
a normal cell. Aﬁ%e ative control m%y_ also.include a sample that contains no Her2 protein. 35 By
I t

contrast 8 pos ivé%{?ﬁ?}l&“&%e@g% e D rstEh AL VAHT LRy OF APSRTORHASE e lates -20 WO
2006/105G72REIF/ M {G2RO6ED MigtanHilisos@ baprerdjenar found bapreifameve: disgrers, e.g.,
breast C%@ﬁ%@aﬁﬂﬁﬁa@ﬁé{&’ , may be from cell or tissue samples, or else contain purified ligand (or
absent ligand), immobilized or otherwise. In some embodiments, one or more of the controls may be
in the form of a did@jnostic "dipstick." 5 [0861 By "selectively targeting” is meant affectirg one type of
cell to a greater extent than another, e.gH in the case of cells Wi h high as opposed1to latively low or

normal Her2 levels. 1037] Compounds of the Invention Coﬁ?po ds of the inventign arg related to
alkynyl pyrrg ESrimLQLQes of al R3R1II My 2~N' N 4 10 2, and their
polymorphs! S, aters, t ascfereomersz,éga ers! pRarmaceuyticall eptable

salts or prodrugs thereof, which showeutilgy for inhibitirﬁqg H§b90§{and treating Bnd Mrev nting diseases

5

that@re HSP90-de éndent, wherein: R is §8jected from the groupRonsisting of hydrogerzhalogen,
lower alkYP2Lnt -Q%@ﬁ’}aiﬁqusw BelRisitoSanisiEE: POAMURS Grsap baskmnguwtihalogen,

-OR", -SRsailibituanglsy i dseMbiRB «R3jese eatethient, Wersaip Gensising:Af dydiogen. -CN,
-C(O)Okéh_cg %Ipﬁgrmma;beuﬁcally acceptable carriers and/or excipients. The purpose of a
pharmacological composition is to facilitate administration of a compound to an organism.

15 {033] The phrase “pharmaceutically acceptable carrier” as used herein means a
pharmaceutically-acceptable material, composition or vehicle, such as a ligquid or solid filler,
diluent, excipient, solvent or encapsulating material, involved in carrying or transporting the
subject agent from one organ, or portion of the body, to another organ, or portion of the body.
Each carrier must be “acceptable” in the sense of being compatibie with the other mgredients of

20 the formulation and net injurious to the patient. Some examples of materials which can serve as
pharmaceutically-acceptable carriers include: (1) sugars, such as lactose, glucose and Sucrose;
(2) starches, such as corn starch and potato starch; (3) cellulose, and its derivatives, such as
sodium carboxymethyl cellulose, ethyl celiulose and cellulose acetate; (4) powdered tragacanth;
(5) malt; (6) gelatin; (7) talc; (8) excipients, such as cocoa butter and suppository waxes; (%) oils,

25  such as peanut oil, cottonseed oil, safflower oil, sesams oil, olive oil, corn oil and soybean oil;
(10) glycols, such as propylene glycol; (11) polyols, such as giycerin, sorbitol, mannitol and
polyethylene glycol; (12) esters, such as ethyl oleate and ethyl laurate; (13) agar; (14) buffering
agents, such as magnesium hydroxide and aluminum hydroxide; (15) alginic acid; (16) pyrogen-
free water; (17) isetonic saline; (18) Ringer's solution; (19) ethyl alcohol; {20) phosphate buffer

30 solutions; and (21) other non-toxic compatible substances employed in pharmaceutical

formulations. A physiologically acceptable carrier should not cause si gnificant irritation to an
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-C(O)R9 -NRBRZ10 lower alkyl, lower alkenyl, lower alkynyl, lower perhaloalkyl, lower 20 alkylsilyl, aryl,
heteroaryl, alicyclyl and heterocyclyl, all optionally substituted, wherein: the aryl, heteroaryl, alicyclyl

and heterocyclyl groups are mono-, bi- or tri- cyclic; R8 and R10 taken to ‘tll;“t atom to
which they a%‘e’ega%ﬁggﬂgh 7(%ptionally form an optionally substituted ring con]ﬁggr%éwgy rk}r%N atoms,

whereinjo EHiilae e EalEN Aol tkahitbe singatemeatndpetareatomsaaalagteddom the group
consisting of 25 0, S and N; the optional substituents on R3 are selected from the group consisting of
lower afPREWE allcenyl, lower alkynyl, -CN, -C(O)OH, -NO2,-SRB, -ORB, -C(O)R9, -NRBRB, lower
aryl, heteroagytiplisycigkeloweniater oty otk hetermacpialkyhl amimosiadicytaininher

diallcylaming, arylalkylamino, diarylamino, heteroarylamino, 30 diheteroarylaming,.. .
R R R e R e L —
furafyl, wedoiyh ndasole, m@nw;ﬂﬁﬂ%pﬁmmgaﬁ mmeeswaxmum%mﬁmoelons%
PhosPh(%r?ﬁ‘mﬁﬂé%%t%%fgfg&%?ﬁ%e ?,ifé?{gy 1350% honamidyl, carbamY1, uryl, thiout'Yl and I"inY

thioamidyl, w s an n togethier with the N atom to which they are attached optionally

form an Sptidwampesybstitedeaive corpprisimy BT avdiEhigh Ereina e S difoiiBSsaid N atom,
0-3 of thg, tingAlRMsAsE REIBIRMRsseleetrr oI iR QrorR £RE N RthahidcR R DiafRg is selected
from the group consisting of optionally substituted lower alkylene, - C(Rz)z-, -C(O)-, -,C(Sé)—, -S(0)- and
-S02-; 1 @@r&&r@&e%%%h%a@a}%ﬁﬂé@@gwm?ﬁ;f%@t&ﬁ&}aﬂfﬁ%cm rREtE Geyclyl,
Wheoeig:tﬂaq;@ﬁy&géeuﬁdﬁ@ml' o 'uﬁ@o\mmg% &@éc%bﬂ?sﬂﬁumﬁg; th%émﬁ%ﬁambgp@gmd&mﬂpstm;ﬁt?d with 2
to 5 substituents; the alic roup is substituted with 3.to.5 substituents; 15 the heterocyc roup is
SubsttU B S e PG S T IR, DA R R BT B NS 1B E LBhaisting of
halogen,toatet. adlkylyiteivilgldemyladovestatbgmy kingN orG{OJBHcsD R HSRB2ixORBs 242 (@R 9,
-NRBR'C r_.aryl, , i r lyl.: lalkyl,
ok A B e e
perhaloaisylenfiong Reafaireg dpividnses sensphenyillibedism ook (haurbato shespHoma kerasphatidyl,
phasphoamidyhsiHIiapyl oSHifions 84 any! 1 suiphanamidyls casbamybatinie thieuri @nd Ahioamidyl,

wherein R8 and R10 taken together with the N atom to which they are attached gptionally form an
optionall{PesBatiale TRy 66t MRY Ve g tatmie SR PP At Bl HE S &l NP IBe4HE 770-3 of the
ring atomeRfehetereatams selretadisesthe. group consisting of 0, S and N;

[034] Tn some method embodiments, the preferred therapeutic effect is the inhibition, io some
extent, of the growth of cells characteristic of a proliferative disorder, e.g., breast cancer. A

20  therapeutic effect will also normally, but need not, relieve to some extent one or more of the
symptoms other than cell growth or size of cell mass. A therapeutic effect may include, for
example, one or more of 1) a reduction in the number of cells; 2) a reduction in cell size;
3) nhibition (i.e., slowing to some extent, preferably stopping) of cell infiltration o peripheral
orgaus, e.g., in the instance of cancer metastasis; 3) inhibition (i.e., slowing to some extent,

25  preferably stopping) of tumor metastasis; 4) inhibition, to some extent, of cell growth; and/or
5) relieving to some extent one or more of the symptoms associated with the disorder.
As used herein, the term ICs; refers to an amount, concentration or dosage of a particular test
compound that achieves a 50% inhibition of a maximal response in an assay that measures such
response. In some method embodiments of the invention, the “ICs” value of a compound of the

30  invention can be greater for normal cells than for cells exhibiting a proliferative disorder, e.g.,
breast cancer cells. The value depends on the assay used.
[035] By a "standard" is meant a positive or negative control. A negative control in the context
of Her2 expression levels is, e.g., a sample possessing an amount of Her2 protein that correlates
with a normal cell. A negative control may also include a sample that contains no Her2 protein.

35 By confrast, a positive control does contain Her?2 protein, preferably of an amount that correlates
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RB is selected from the group consisting of hydrogen, lower alkyl, lower alkenyl, lower alkynyl, lower
heteroalkyl, lower heteroalkenyl, lower heteroallcynyl, lower aryl, lower heteroaryl and -C(O)R9; R9 is
selected from the group consisting of H, lower alkyl, lower alkenyl, lower ﬂ% ver aryl, lower
heteroaryl, &IVIQ'IQQ a({ﬁgf)%zR, wherein E‘R 0 and Rt taken together with the aﬁ)}grﬁﬂg)ﬁ%?i%ﬁ they are

| j,feki At ontlorialt shbsiinued trg.Somprising 3180 atamsawherely i addition
to said N atom, 0-3 of the ring atoms are heteroatoms selected from the group consisting of 0, S and
N; -22 WD GR ATES e SR iR S ST POFIBRE RGE Leteddar AT HEgHu BNIEH o hydrogen,
lower alkythelawi! atkesib daweaalkiRybrioweanbeteraakydnianenbeterpalikefiyinloietibaiesoalkynyl,
lower aryl,.lower, heteroaryl and -C(O)R11; RI1 is selected from the group consisting of lower alkyl.,
lower alkéiFRﬁEl?&Ner alkynyl, 5 lower aryl and lower heteroaryl; and R12 is selected from the group

congistingsf hylrdgecaneyauvestalkyls 0381 loffsoting emtippkmEnts iR gieydragém; tisdogen or -CN. In
other embadiments, R is_hydrogen, lower a -SR8 or, - , r i is hydrogen,
"SR ORB R REHE s s S bRl oot R RS RE S B8

hydrogen. 10 [039] In some embodiments, R1 is halogen or lower alkyl. In other embodiments, R1 is
-OR" or IBRh1CmsenvderhBedifenisnR1 is halogen. In some embodiments, Rl is chloro or bromo. In
some empAINEISe Rle meBIR: i SomeiemnRHmenisc Rizis- by 4Rl Jnrsemambodiments,
R2 is -NH2 or -NHC(O)R9. In other embodiments, R Is -NH- lower alkyl, -NH-lower alkenyl,
-NH-lower allcynyl, -NH-lower aryl or -NH-lower heteroaryl. 15 In other embodiments, R2 is
-NHC(O)R9 where R9 is lower alkyl, lower aII&qny‘ jlower allcynyl, lower aryl or lower heteroaryl. In
other embodiments, R2 is -NH2. In other embpdiments, R2 is - NH(O)tBu. [041] In some
embodiments, R3 is hydrogen, lower alkyl, W en%g,, lower allcynyl, lower perhaloalkyl, aryl,
heteroaryl, alicyclyl, heterocyclyl, -CN or - -«ll optionally substituted. 20 In other embodiments,
R3 is hydrogen, lower alkyl, aryl, heteroaryl, alicycj, heterocyclyl or -C(O)R9, all optionally
subgtituted. In other embodiments, R3 is hydrogen, [Bwer alkijl, aryl, heteroaryl, or -C(O)R9, all

Optiona"%&ﬁ%%}&%@%n%%%@&g@ﬁ?%&é&§&9§£%B?9e@%ﬁhﬁﬂi¥kﬂ'%[ﬁm&%§ itueet on

the lower a C om the group consisting of lower .all%/_l,‘-ORB, -C(O)R9 and -NR8RS. In
other emisairbitsaRPILrONaEaikgceryy ot shodr PG § IERONIRG 08 e e Fidbstituted. In

other embodimenisi Rais o erriy eihrhembedingants, R3 is optionally substituted lower alkyl. In
other embodiments, R3 is optionally substituted phenyl or pyridinyl. In other embodiments, R3 is

-(CH2)nOH, whBrdsrclesied g dic SrBERMRLTIHEE REMRATRER i e3E BV RE MBYhOH vifiere m=0-2
andip=1-2ii ethenamodiments, R3 is -(CH2),NR8R8, wherein n=1-3, and each R8 is independently
hydrogen or lower alkyl, or, 30 NR8R8 are taken together forming.an.gptionally substituted phthalimide
or morpholin. I\#%tﬁesfg{ %?%goﬁcﬁ%}eﬁrﬁsgf =& f:so?(séqﬂ%n ﬂ%ﬁll?)% wr’ﬁ’grei%mrﬁ% ?gnﬁrl’each Rib is
independently R®is-NHR? '
R* is selected from the group consisting of hydrogen, -CN, -C(Q)OH, -ORY, -sRY,

~C(O)R9, NRRY, lower alkyl, lower alkenyl, lower alkynyl, lower perhaloalkyl, lower

20 alkylsilyl, aryl, heteroaryl, alicyclyl and heterocyclyl, all optionally substituted, wherein:
the aryl, beteroaryl, alicyclyl and heterocyclyl groups are mono-, bi- or tri- cyclic;
R® and R'? taken together with the N atom to which they are attached optionally
form an optionally substituted ring comprising 3-7 ring atoms, wherein, in addition to
said N atom, 0-3 of the ring atoms are heteroatoms selected from the group consisting of
23 O, 5 ad N;
the optional substituents on R> are selected from the group consisting of lower
alkcyl, Tower alkenyl, lower alkynyl, -CN, -C(OYOH, -NO,,-SR®, -OR®, -C(O)R®, -NRR?,
lower aryl, heteroaryl, alicyclyl, lower heterocyclyl, arylalkyl, heteroaryialkyl, amino,
alkylamino, diallcylamino, arylalkylamino, diarylamino, heteroarylamino,
30 diheteroarylamino, arylheteroarylamino, oxo, perhaloalkyl, perhaloalkoxy, perhaloacyl,
guanidinyl, pyridinyl, thiophenyl, furanyl, indolyl, indazolyl, phosphonyl, phosphatidyl,
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hydrogen or -C(O)R11, or -NR1R10 are taken together forming an optionally substituted piperazine. In
other embodiments, R3 is optionally substituted lower allcylsilyl. In other embodiments, R3 is -CO2Et.
In other embodiments, R3 is -(CH2)nC(O)NR1R1 where n--I-3, and -23 WO, 2006/105372

PCT/1J52008/0 A48 85ch 12" is m~e§[ei~CntI~ oen', "tsr -C(O)R". In othel &mbodiments, R is -

(CH2),C(ONHG gf&@f‘%ﬂﬂiﬂ% %@Q@Qfm@}%@ﬁdﬁa&%ﬁ)ﬂ%H%bﬁh&%tilws@kﬁ@m@[ allgylene,
-C(O)-, -S(0)-or - 502-. In other embodiements, R4 is -CH2-, -S(O)- or -SO2. In other embodiements,
R4 is 5 CHRAMOBiHe"8fiBEdiements, R4 is -CH2-. [043] In some embodiments, the aryl,

heteroaryl, alicyclyl oghetaretyslvh aseuRakRE is Manacyskmahbieclie dnotsenetivnattiments, R5 is
substituted aryl or heteroaryl and the substituents on said aryl or heteroaryl are selected from the
group consistiﬁc@r@f%‘PSB@’PI?%V?@“WS@(%%W&WW31%5‘%@5/??%!r%}aaliﬁ/ e

ylanino, dialkylamino. In
othey embodimeantsy Rbris 1.0 sabstitisieanyloe hatecamtykanitdkd Sobstitventepautkistanybbr
heteroaryl are aelﬁca%e from the group consisting of halogen, lower alkoxy and lower alkyl. [044] In
some embodiménts, Ri$ hydrogen, halogen, -SH, -OH, or -CN; Rt is halogen; and R2 is -NH2 or
-NH-C(O)R9. [B45 $el swipictomuziimuntenRistisachionsioradihombstized Nrspadidim. C(O)R9; and R3
is lower él(%a !;yl, lower alkenyl, lower alkynyl, lower perhaloallcyl, lower aryl, or lower heteroaryl, all
optionally substituted with -ORB, -NR$RB or -C(0)R9. [046] In some embodiments, R is hydrogen,
halogen {3N;ED)is- 32 HLNIPG(0O)R9; and R4 is -CH2-. [047] In other embodiments, R is

hydipgen, halogen, ssiddieOtbariHe Mot ivhalagent Bisic29:01, 21 R31ig hywnegesty@R", -SR]’
-NRBRB, lower alkyl, lower alkenyl, lower alk}n3.yl, lower perhaloalkyl, lower aryl, or lower heteroaryl,
wherein YH§'®%in R3 is hydrogen, lower alkyl, lower heteroalkyl, lower aryl, or -C(O)R9; R4 is -CH2-;
and R5 is aryl or hetetigasyyl sthsiiitibeBstitithdAuih3 salistiteitten{@48] In some embodiments, R is

selected frqm. hydrog n, Q&é(% %nlﬁgﬁﬁqgﬁuﬁgtiﬁpﬁl%%ﬁ 5)25 gu% 'atﬁlél#{;{'; R3 is selected from the
group consisting of hydrogen, oW & yl, lower alkenyl, lower alkenyl, lower perhaloallcyl, aryl,
heteroaryl, alicyclyl arbehéiedyletphrals sptititng vsibdtatebRIMgIEHR12-; and R5 optionally

subgtituted is aryl or QEE%%{XLE@@%%@Q%&%Q%@g}&@lgstd%i@g@ﬁggg;from hydrogen, halogen and
[ 3'is selected from thetgroup consisting of lower alkyl, lower allcenyl,

-CN; R1is halogen; R2 is -NHZ;
lower alkynyl, all 30 ShaEHI bR Re d AgiedtsR BODNRB BBUSCREHSTRY RIS HIVEN] R5 is aryl

or heterogpyh, {956} MeifensmbadinentsIRL iSO IR, RIS NIRRT Rpheny!

RS 5 & PR HA PR AT RO LRI SSHFUCS PeEr 8%, SO HITob s

amino, alkylamino, dialkylamino, arylalkylamino, oxo, perhaloalkyl, perhaloalkoxy, perhaloacyl,

20 guanidinyl, pyridinyl, thiophenyl, furanyl, indolyl, indazolyl, phosphonyl, phosphatidyl,
phosphoramidyl, sulfanyl, sulfinyl, sulfonyl, sulphonamidyl, carbamyl, vryl, thiouryl and
thicamidyl, wherein

R® and R' taken together with the N atom to which they are attached optionally

form an optionalty substituted ring comprising 3-7 ring atoms, wherein, in addition to said N

25  atom, 0-3 of the ring atoms are heteroatoms selected from the group consisting of G, S and N;

R® is selected from the group consisting of hydrogen, lower alkyl, lower alkenyl, lower
alkynyl, lower heteroalkyl, lower heteroalkenyl, lower heteroalliynyl, lower aryl, lower
heteroaryl and -C(O)R’;

R is selected from the group consisting of H, lower alkyl, lower alkenyl, lower alkynyl,

30 lower aryl, lower heieroaryl, -NR'’R' and -OR"", wherein

R'® and R' taken together with the N atom to which they are attached optionally form an

optionally substituted ring comprising 3-7 ring atoms, wherein, in addition to said N atom, 0-3 of

the ring atoms are heteroatoms selected from the group consisting of O, S and N;



[052] "In other em603imens is ¢ on or bromo; R2 is -NH2; and R5 is 1-oxy-pyridyl (N- oxy-pyridyl)
having at least two substituents. [053] In other selected embodiments, R is hydrogen; R' is chloro or

bromo; R2 is -NH -NHC(O)tBu; R3 is selected from the group consis ] , lower alkyl,
aryl, hetero g{ﬁz }Gﬁfaﬁgﬂ@ "mijg,lted lower alkylsilyl, -CO2Et, (C%%/%ggggh%%ﬁ%H where
m=0-2 and —ﬂRi‘brs( t (ﬁe et Eér’ﬂ' "“eanamﬁag(@ﬁa&c&g%mmwimweﬂa&e&a,aaﬁdaio are
indepen I ro lo lkyl, pr.are taken together formin iperazine, a phthalimide or a
morphol%ﬁé%gé}i?g%gﬂ%{%r&#iﬂs%\ﬁ%ﬁﬁﬁtg? %%efng:ﬂr}\% éerrofrf?ﬁoan glgu eét?fﬁ’gi?g" Sh the aryl or
heteroarybtsreassleede@ DR the group consisting of halogen, lower alkoxy, lower alkyl, 10 thioallcyl,

amino, alkylamifto qad dighlaning Mgl a,same 3?18&}&%@?&%%&51%@@@5@&? 's chloro or

bromo; R2 is -NH2; R3 is selected from the group consisting of hydrogen, lower al H2)nOH,
whefe n2%8t and i) IEFCIIIeM; @iere m=0-2 and n-1-2, -(CH2)2C(O)NH2,

-(CH2)OC(O)CR2N(Seld ke, fréfntig BREACEERARIBY @é’ﬁ@y&&@%&%)ﬁh@%@év aMhgrein n=I-3, R8 and Rs are
gj}y dro%en 15 lower alkyl, or are taken together forming an optionally supstituted

indepen ,

phthalim(?§ r RGTPFOTRRO GRS CH 5% DisE0ReR IRRRGHERT REferJASA PR BB SiReits on said
heteroaryvdregdndependent)y s mt@kﬁpm ﬂﬂ&gﬁﬁt&pdfﬁi&&iﬁ;ig@ i@fhlﬁd@@R @!ﬂkem; a(gg@wer Ialktyld [f055]
In some sﬂﬁge embodiments, e.is ragen; R.isschlorg or bromp; i X Is selected from
the groufj cons’igﬁt}nog% of ﬁrill ?(%13?11,1 %\)I\?gﬁ“sdﬁgﬁ qfé n ﬁgﬁv?/ %I%le% ?‘fgﬁ]-%],%s’zs% - %?ﬁej('CH@nOH,
whéfe mEG% alicsorq 2ibeGHRIME FO)NRIQRI Oniderealicd- nartR b BotiRiig ' indepehatently
hydrogensar CIHAp I lake g elhstdorml g anarianali. Wb sliieh RibeagIne, Rt is
-CH2-; R5 is substituted heteroar 1, and the substituents on said heteroaryl are independently

selected WBH HRGBITB IR SISERPHE | ShemsREmpdmeIswR! HbyPuT056] In some selected

i it e oSG e e,
substituted lower nd the_ substituent on sajd lower alkyl is phosphonyl or phosphatidyl. n
other pr e"??é&ﬁé‘fﬁﬁ ¢ ?&%&%‘Yﬁﬁ%ﬁdﬁﬁ@@&%%dﬂ%@?@?@% 19557 heteroaryl.

PCTIUS 20060 kb84@imentd, Rhin - MER(DI-Fhete R k16 Er QkyOldwed By oV aeynyl,

G T QR CHOME R AMe ! RN, e IMe,IMe QMg OMe OH OH
NH(O)tBu.
[041] In some embodiments, R® is hydrogen, lower alkyl, lower alkenyl, lower alkynyl, lower
perhaloalkyl, aryl, heteroaryl, alicyelyl, heterocyclyl, -CN or -C(O)R®, all optionally substituted.

20  Inother embodiments, R” is hydrogen, lower alkyl, aryl, heteroaryl, alicyclyl, heterocyelyl or
-C(O)R’, all optionally substituted, In other embodiments, R is hydrogen, lower alkyl, aryl,
heteroaryl, or -C{O)R’, all optionally substituted. In other embodiments, R’ is substituted lower
alkyl wherein the substituent on the lower alkyl is selected from the group consisting of lower
alkyl, -OR®, -CY{O)R’ and -NR®R®. 1 other embodiments, R is lower alicyl, aryl, heteroaryl,

25  -CNor-C(O)R’, all optionally substituted. In other embodiments, R® is hydrogen. In other
embodiments, R’ is optionally substituted lower alkyl. Tn other embodiments, R is optionally
substituted pheny! or pyridinyl. In other embodiments, R® is —(CHg}nOH,- where n=1-3. In other
embodiments, R? is (CH2)mCR2)»(CH,),OH, where m=0-2 and n=1-2. In other embodiments,
R® is -(CH),NR®R®, wherein n=1-3, and each R® is independently hydrogen or lower alkyl, or -

30 NRRP are taken together forming an optionally substituted phthalimide or morpholin. In other
embodiments, R? is (CH,).C(OINR'R', wherein n=1-3, and each R'® is independently
hydrogen or -C(O)R*, or -NRRY are taken together forming an optionally substituted
piperazine. In other embodiments, R” is optionally substituted lower alkyisilyl. In other
embodiments, R is -CO,E%. In other embodiments, R’ is -(CH)C(ONR R where n=1-3, and
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IC H2NAN N H2NAN H2N~N N H NAN N am. Give OMe CI OMe Cl OMe Br OMe 2 Or | - OMe o0 ONe
OMe OMe OMe OHOH OH OH Cl ~~ V--2 CI INA\ N N\ \VINI" VA H2N~N N H2N AN N H2NAN N

H2N hN N Gijve lle 1~ Me Br We o ClI OMe e CI | OMe Cl OMe OMe Me M M OH OH 01 C|
OoH Cl H2NAKPR RS 2EAR H2NAN N HNI'N NNNN Me OMe Me Me M Tﬂ}lezf\%_‘l?\/l ’UN Me OMe

OMe W@a@*ﬂ@}é REEIREGY (s SHEECE: NoPOIR HENoMBr bzt HENsN N 1 H2NN N O N ~N N N
Me - M Me Me Me Me Me V\feOMeOMeOMeOHOHOH OH Cl ~~ CI ~/CIjN A\Vi\H2N N
NON AEﬁq&v‘F«(@WQ\}Q@mNAN N N NO NO Me ( Me Me Me Me me Me | Me Give ' OMe OMe

OMe -26X40 BOQR/LRED6iREIS006IR1ABA Sutkdithidtll IOkt alkylene, -C(O)-, -8(0)- or -
SOo-, Tn other embodiements, R* is ~CHy-, -S(O)- or -SO,. In other embodiements, R¥is-
5 CHR™.. In other embodiements, R* is ~CH-.
[043] In some embodiments, the aryl, heteroaryl, alicyclyl or heterocyclyl group of R’is
monocyclic or bicyclic. In other embodiments, R’ is substituted aryl or heteroaryl and the
substituents on said aryl or heteroaryl are selected from the group consisting of halogen, lower
alkoxy, lower alkyl, thicalkyl, amino, alkylamine, dialkylamino. In other embodiments, R’ is
10 substituted aryl or heteroaryl and the substituents on the aryl or heteroaryl are selected from the
group consisting of halogen, lower alkoxy and lower alkyl.
[044] In some embodiments, R® is hydrogen, halogen, -SH, -OH, or -CN; R! is halogen; and R*
is -NH, or -NH-C(O)R’.
j045] In some embodiments, R! is chloro or bromo; R? is -NH; or -NH-C(O)R’; and R” is lower
15 alkyl, lower alkenyl, lower alkynyl, lower perhaloalkyl, lower aryl, or lower heteroaryl, all
optionally substituted with -OR®, -NR*R® or -C(O)R”.
[046] In some embodiments, R? is hydrogen, halogen or -CN; R? is -NH, or -NH-C{O)R’; and
R*is -CH,-.
[0647] In other embodiments, R’ is hydrogen, halogen, -SH, -OH or -CN; R! is halogen; R? is
20 -NHy; R is hydrogen, -ORY, -SRM, NRPR®, lower allyl, lower alkenyl, lower alkynyl, lower
perhaloalkyl, lower arvl, or lower heteroaryl, whersin the R® in R® is hydrogen, lower alkyl,
lower heteroaikyl, lower aryl, or -C(OYR’; R* is -CH;-; and R’ is aryl or heteroaryl, substituted
with 2 to 5 substituents.
[048] In some embodiments, R is selected from hydrogen, halogen and -CN; R' is halogen; r?
25  is -NHR® R’ is selected from the group consisting of hydrogen, lower alkyl, lower alkenyl,
lower alkynyl, lower perhaloalkyl, aryl, heteroaryl, alicyclyl and heterocyclyl, all optionally
substituted; R? is -CHR -, and R® optionally substituted is aryl or heteroaryl.
[049] In other embodiments, R is selected from hydro gen, halogen and -CN; Rlis halogen; R?
is -NHy; R is selected from the group consisting of lower alkyl, lower alkenyl, lower alkynyl, all
30  optionally substituted with -OR®, -NR*R® or -C(O)R’; R* is -CHa; and R’ is aryl or heteroaryl.
[050] In other embodiments, R" is chloro or bromo; R* is -NHy; and R’ is a phenyl having at
least three substituents.
(0511 In other embodiments, R! is chloro or bromo; R? is -NHy; and Risa pyridyl having at
least two substituents.

-4 .



er//OHOH BrBrBr BHNNNHNANNHN)IN~NHNNN2N\zN 2IN\% N Me Me Me Me Me
~ Me Me Me OMe OMe OMe OMe OH OH OH BrOH Br BrN1 H2N N N HyYN ~N N HpN~N N ?

HyN AN N N ~N{l}}| p}/le% Me Me Me Me Me M. Me OMe OMe | OMe OMe P%‘_JL%H(}%H 8CJ?(I—I BrsrBr N
NAN TN H2RRAPPHSRN N O H2N hN"-N O H2N NN O N N NI Me Me MERME TM& Me Me Me

OMe OMgsjNig; k! R OB GhACLGEBANAZN N, NN NEN Byl AN N N Me
Me Me Me Me Me Me f Me CI 01 CI Br OH OH OH OH Ol //CI N~\N\N,"\VN"00 H N'LN N H NN
N H2N NRRYEGRDNaES 1 epsiigs hEiveite me Me Me Me

[053] In other selected embodiments, RYis hydrogen; R! is chloro or bromo; R? is -NH; or
NHC(O)Bu; R is selected from the group consisting of hydrogen, lower alkyl, aryl, heteroaryl,
5  -CN, optionally substituted lower alkylsilyl, -CO»Et, «(CHy)mC(CH3),OH where m=0-2 and n=1-
2, -(CHy),OH where n=1-3, and ~(CHy).NR*R'® whersin n=1-3, R® and R are independently
hydrogen, lower alkyl, or are taken together forming a piperazine, a phthalimide or a
motpholine; R* is -CHy-; R is substituted aryl or heteroaryl, and the substituents on the aryl or
heteroaryl are selected from the group consisting of halogen, lower alkoxy, lower alkyl,
10 thioalkyl, amino, alkylamino and dialkylamine.
[G654] In some selected embodiments, R is hydrogen; R! is chioro or bromo: R* is ~NH3;
R’ is selected from the group consisting of hydrogen, lower allkyl, ~(CHy),OH, where n=1-3,
~«{CH2)mC(CH3),0H, where m=0-2 and n=1-2, -(CH,),C{O)NH,, -(CH)OC(O)CHN(CHs),,
~(CHy) NHC(O)OtBu and -(CH2)NR*R®, wherein n=1-3, R® and R® ars independently hydrogen,
15  lower alkyl, or are taken together forming an optionally substituted phthalimide or morpholine;
R® is -CH,-; R is substituted heteroarvl, and the substituents on said heteroaryl are
independently selected from the group consisting of lower alkoxy and lower alkyl.
[055] In some selected embodiments, R is hydrogen; R! is chioro or bromo; R? is -NH;
R® is selected from the group consisting of hydrogen, lower alkyl, -(CH;),OH, where n=1-3,
20 «(CHz)mC(CH3):CH, where m=0-2 and n=1-2, -(CHy}; C{O)NR10GR 10 whers n=1-3, and ,
R and R' are independently hydrogen or <C{O)R", or are taken togsther forming an optionally
substituted piperazine; R* is -CH,-; R’ is substituted heteroaryl, and the substituents on said
heteroaryl are independently selected from the group consisting of lower alkoxy and lower alkyl.
[856] In some selected embodiments R? is substituted lower alkeyl, and in some further selected
25  embodiments R” is substituted lower alkyl, and the substituent on said lower alkyl is phosphony}
or phosphatidyl.

[657] In other preferred embodiemnts, are the following compounds
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limiting fist of compounds based on Formula | of the invention is exemplified in TABLE 1. -33 WO
2006/105372 PCT/11S2006/011846 [059] TABLE 1: Exemplary Compounds based on Formula | R3
RINR R N I} wherein Ris H, and R4 is -CH2-. 51 No. Ex [ NH2 H
3,4,5- Trlmeﬁtzﬁw 7}98%/ ?ﬁéﬂlll}lHZ H. 21 ﬁhl pro- -3,4,5-trimethoxyphenyl 3 Cl %{ﬁ%ﬂﬁﬁ%}&
2-Bromo-3,4, trlmethdx enyi 4t H 2- Ioc{o 3 4,5-trimethox henyl 5 CkNH2 H
2-Fluoro-3,4,5-trimet >gg1eny| 6 CINH2 H 3, 405+ rlmethyl henyl 7 CI Nk2 H'%}?fhloro -3,4,5-trimethyl
henyl 8 Cl, NH2 2 Bromo-3, 4 5-trimethyl 9 CI NH2 H 2-lodo-3,4,54¢rmethyl hen | 10 ClI NH2
H 3.5-Dimethoxy-4-m Inyl enyl 12 CINH2 H
hoxy-4-methylphenyl 14 CI

I 19 CINH2 H 2- Fil,l,gpr%l ; rqethoxy -4-methyl phenyl

2- Chloro 3, EB-
NH2 H 2H;mdm 5.dimethoxy-4-methyly

16 CI NH2 2-Py 3,>15‘,§\-%lmethox henyi 17 IE,S\;'?ZZ Py, 2-Chloro-3,4,5- 1\2;?2,)@( henyi 18 CI NTH,
2-Py 2-Bromo-3,4,5“trimethox henyi 19 ClI NH22-Py 2-lodo-3,4,5-trimeth enyl 20 CI NH2 2-Py
2-Fluoro-3,4,5-trimethox henyi 21 CI NH2 2- Py ?%71 5-Trim,thyl henyi 22 ClI NE2 2- Py
2-Chloro-3,4,5-trimethykh rllyl 23 CI NH2 sBromo-3,4,5-trimethylphenyl 24 CI NH2 2-Py
2-lodo-3,4,5trirnethyl t&e yi F 25 CI NH2 2!Py2-Fluoro-3,4,5- trimethylphenyi 26 CI NH2 2-Py

3,5-Dimethoxy-4-meth 1 henyl 27 ClI NH2 2- y% Chloro-3,5-dimethox -4-

imethoxy-4- methylphe“yl 29 CI NH2 2-Py 2- Iodo 3,

Iphenyl 28 Cl F NH2
dlnglet 4-methyl henyi

2-Py 2- Bromoc§ 5-
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[458] It should be understood that any of the above described embodiments of the invention can
be combined in anyway where practical; those of ordinary skill in the art will appreciate the ways
5  the various embodiments may be combined usefully within the spirit of the invention. A non-

limiting list of compounds based on Formula I of the invention is exemplified in TABLE 1.
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30 CI NI-12 2-Py 2-Fluoro-3,5-dimethoxy-4-methyl henyi 31 CI NH2 2-Py 3,4.5-Trimethoxyphenyl 32
Cl NH2 2-Py 2-Chloro-3,4,5-trimethoxyphenyl 33 CI N~TH~2 2-Py 2-Bromo-3,4,5-trimethoxyphenyl
34 C1 NH1 2-P. 25k do 3,4,5-trimethox henyl 35 Cl NH2 2-Py 2-Fluoro- 3?1 % e E@? henyl 36 CI
NH2 2-Py 32??/ rlrnef'ﬁ i henyi 37 CI NH2 2-Py 2-Chloro-3,4,5-trimethyl heny @é I\ifl)-|2 2-Py
2-Bromo-3,4,5-trimethylphenyl 39 j Cl | NH2 2-Py 2-lodo-3,4,5-trimethyl henyi 40 CI NH2 2-Py
2-Fluorol®38]5-TriRétRyip feryiplay Wmm@&msamlwwooe/onme ............... No. X r.,...r
z.....11.. ai....ai. a: n:a Y2 41 Cl NHO Et 3,5-Dimethgxy-4-methyl hen | 42 CI NH2 Et
2-Chloro-3,5-dimethoxy-4-meth 1 henyl 43 ClI NH2 Et 2-Bromo-3,5-dimethox ,-4-methyl henyl 44 ClI
NHO Et 2-lodo-3,5-dimethoxy-4-methylphenyk#45 [I; Cl NH2 Et 2-Fluoro-3,5-dimethoxy-4-methylphenyl
46 CI NH2 Me 3,4,5-Trimethox henyl 47 ClI NH2 Me 2-Chloro-3,4,5-trimethox henyl 48 C| NH2 Me
2-Bromo-3,4,5-tzimethox henyl 49 Cl NI@A@&@4 5-trimethox henyl 50 Cl NH2 Me
2-Fluoro-3,4,5-Trimethox hen | 51 CI NI NS-Trimethylphenyl 52 CI NH2 Me
2-Chloro-3,4,5-trimethylphenyl 53 ClI NH2 Me 2-Brémo-3,4,5-trimeth 1 henyl 54 Cl NH2 Me
2-lodo-3,4,5-tmethyl henyl 55 ClI NH2 Me 2-Fluoro- ,4,5-triﬁ]1}eth 1 henyl 56 CI NH2 Me 3
,5-Dimethoxy-4winethy RienH 5A O NHZHe.2-Chl.oro-3,5-dimethoxy-4-methylphenyl 58 CI NH2 Me
2-Biomo-3,5- dlmethoxy -4-meth 1 henyl 59 CI NH2 Me 2-lodo-3,5- dlmethoxy -4-methyl henyl 60 ClI

NH2 Mg ”-r uEku-cRD-wkac hoXx-<A=t1
2-Chlo Old A 5-trimgtt Ten 63 CiNH2 PhZ-Bromo=-34; %HISIIE_&HL%M é}{; {64-€HNH2Ph
2-lodo-3z4, 5trimethpy yﬁ@ze Y65 CHNHZ Ph Z-F1U0T0-3 4 Rl e o £ dXE%Cﬁ‘gL“NH“ZTﬁﬁe 1 '
3,4,5-Trmethyl hermyl | N, H 2-Bromo-3,4,5-trimethoxyphenyl
4 Cl | NH, H 2-lodo-3,4,5-trimethoxyphenyl
5 Cl | NH, H 2-Flooro-3,4. 5-4rimethoxyphenyl
6 Cl | NH, H 3,4,5-Trimethyiphenyl
7 Cl | NH, H 2-Chloro-3 4, 5-trimethylphenyl
8 Cl | NH, H 2-Bromo-3,4,5-trimethyiphenyl
9 Cl i NH, H 2-Tedo-3,4, 5-irimethyiphenyl
10 Cl | NH, H 2-Fluoro-3.4,5 trimethylphenyl
11 Cl | NH, H 3.5-Dimethoxy-4-meihylphenyl
12 Cl | NH, H 2-Chiloro-3.5-dimethoxy-4-methyiphenyl
13 Cl ! NI H 2-Bromo-3,5-dimethoxy-4-methylpheny!
14 Cl | NH, H 2-lodo-3,5-dimethoxy-4-methylphenyl
15 Cl | NH; H 2-Fluoro-3 5 -dimethoxy-4-methylphenyt
16 Cl | NH; 2-Py 3,4,5-Trimethoxyphenyl
i7 Cl | NH, 2-Py 2-Chlore-3 4.5 {rimethoxyphenyl
18 Cl | NH, 2Py 2-Bromo-3,4,5-trimethoxyphenyl
19 Cl | NH, 2-Py 2-Todo-3 4,5 -trimethoxyphenyl
20 Cl | NH, 2-Py 2-Fluoro-3,4,5-trimethoxyphenyl
21 Cl | NH; 2-Py 3,4,5-Trimethylphenyl
22 Cl | NH; 2-Py 2-Chloro-3,4,5-trimethvlphenyl
23 Cl | NH, 2-Py 2-Bromo-3 4,5-trimethylphenyl
24 Cl | NH, 2-Py 2-Todo-3,4,5-trimethyipheny!
25 Cl | NH; 2-Py 2-Fiuoro-3,4,5-trimethylphenyl
26 Cl | NH, 2-Py 3,5-Dimethoxy-4-methylphenyl
27 Cl | NH, 2-Py 2-Chlore-3,5-dimethoxy-4-methyiphenyl
28 Cl | NH, 2-Py 2-Bromo-3,5-dimethoxy-4-methyiphenyl
29 Cl | NH, 2-Py 2-lodo-3,5-dimethoxy-4-methylphenyl
30 Cl | Nil, 2-Py 2-Fluore-3,5-dimethoxy-4-methylphenyl
3] Cl | NH, | 2-Py 3,4.5-Trimethoxyphenyl
32 Cl | NH, 2Py 2-Chloro-3,4,5-rimethoxyphenyl
33 Cl | NH, 2-Py 2-Bromo-3,4,5-trimethoxyphenyl
34 Cl | NH, Z-Py 2-Todo-3,4,5-trimethoxyphenyl
35 Cl | NH, 2-Py 2-Fluore-3 .4, 5-rimethoxyphenyl
36 Cl | NH, 2-Py 3,4,5-Trimethylphenyl
37 Cl | NH; 2-Py 2-Chiloro-3,4,5-trimethylphenyl
38 Cl | NH, 2-Py 2-Bromo-3,4,5-trimethylpheny!
39 Cl | NI, 2-Py 2-Iodo-3,4,5-trimethylphenyl
40 Cl | NH, 2-Py 2-Fluoro-3,4,5-trimethylphenyl

- 34 -



67 ClI NH2 Ph 2-Chloro-3,4,5-trimethylphenyl 68 CI NH2 Ph 2-Bromo-3,4,5-timethyl henyl 69 CI NH2
Ph 2-lodo-3,4,5-timethyl henyl 70 Cl NH2 Ph 2-Fluoro-3,4,5-timethyl henyl 71 CI NH2 Ph

3,5-Dimethoxy-4-methyl henyl 72 CI NH2 Ph 2-Chloro-3,5-dimethoxy-4- 111 F 3 CI NH2 Ph
2-Bromo-3,Q,%?ryfg%g?}ﬁ%meth_.LIgihgﬁnlxl',w74 CI N92 Ph 2-|odo-3,5-dimetrr?§§<t'35 é%ngﬁf% §%§ny| 75 Cl
NH2 PRsFllieso 35-tietioxy-dimatiiphenyl 76 CI NH2 (CH2)28H 3,4,5-1rirethox henyl 77 Cl
NH2 (GHR2)2DH 2:ChloirdE3,4,5-trimefoxyphenyl 78 Cl NEFII@ER) 2B methylphenyl
2-Bromd,4,5-trimethddphenyl 1 7 Cl NH2 (CH2)28Fo:¢acd@mtHorintatiatx eyl
oro-3,4,43trimethax¢hhdil | 80 Cli NiH? (CH2)POH 2 A=Rramoinimeory ooy pmnylimethy| hen 1 82
Cl NHZ.#H2 204 ﬁi‘qh%-'z,zt,:-frin%ghyl_hea 33 CEAAGO-I IS B RS RNERRCAYE tme '/| henyl
84 CI N 192 CH2 '_ﬂ % 0-3-4 5-frmathuln Honvl gEBIoRecs (CERD 08 f-methyiphenyl
2-FIUOTES 415ttty e ry—86- CNHE-CHZ-20H-3-5-Digbtie ek 62 Ol 2
(CH2)2 4’| ZL_ hIU E_:L 'i?H ) _\1\{16 PO S [ Yot 1-2:/ nh"&of ) '(tn.gre. AYPRC yi
TP PR, S TMOXY =Rl CYIPTENY! 00 ) Bidfd 3. shfitlethoxypheny] .

2-Bromus, StaimetapXycgr methyt eyt 89 CrNH2 (CHZ R, 3100032 i eIRgXy-4-methylpheny!
90 Cl NHg CHZ 204 2-kigoro-3,5-digiethoxy-Z+methyl henyhed <4 N2 406 shéd- Trimethaxyphenyl
92 CI NH2 4Py 2tChlor@i3,4,5-trimetisoxyphenyl 93 Cl NH2 Y4By Zridibiiidedyd, 5-trimethoxyphenyl 94
Cl NH2[42Py 2-lodd=B jAbirimethox ¥enyl -35 WO 2006/1058¥#2-ROTRISIN0O6/6HK1846 r,, .1 1. . ..
AL r NG AR ..VCL | NEA 95 C1 N¥#2 4-Py 21Fluoro-3,43teineetdxttimntvioeey] NH2 Ph
3,4,5-TritAethyl herfd OWBI NH2 Ph MeChloro-3.4 5-trimet12yPpgsAh S gp inbeph
2-Brompi3,4/5-trim&tnyMRanyl 09 CMAIH2 Ph 3.10do-3 4 SHRRIEY .éséﬁ%&imﬂgﬁgﬁwz_m
2-Fluorp8,4.5-trim&tm Byl 101-SiNH2 Ph-8.5-Dimetioxy. Er Ry iTRERYEIEBE ol NH2-Ph
2-Chlor S i el -y:‘lj%%.{.un I PPV ST melmy:? 5“&_1 b A-methy] henyl | e

58},\.} \CLIRN] LICII/\ ?"IIICI.II L Ill._l\ldgl LU0 COI'INT 14 E-!Bl%rlfi)(l)"%, N irde OX}ﬁ- e lp enyl

59 Cl | NH; Me 2-lodo-3,5-dimethoxy-4-methylphenyl

60 Cl I NH, Me 2-Fluore-3,5-dimethoxy-4-methylphenyl

61 Cl | NH» Fh 3,4,5-Trimethoxyphenyl

62 Cl | NH, Ph 2-Chloro-3,4,5trimethoxyphenyl

63 Cl | NH, Ph 2-Bromo-3.4,5-trimethoxyphenyl

64 C1 | NH, Ph 2-lTodo-3.4,5-trimethoxyphenyl

65 Cl | NH, Ph 2-Fluoro-3,4,5-trimethoxyphenyl

06 Cl | NE; Ph 3.4,5-Trimethyvlphenyl

67 Cl | NIL Ph 2-Chioro-3,4,5-trimethyiphenyl

68 Cl | NH, Ph 2-Bromo-3.4,5-irimethylphenyl

69 Cl | NI, Ph 2-lode-3,4,5-trimethyiphenyl

70 Cl | NH, Ph 2-Fluore-3.4,5-trimethyiphenyl

71 Cl | NE; Ph ‘ 3, 5-Dimethoxy-4-methylphenyl

72 Cl | NE Ph 2-Chlore-3,5-dimethoxy-4-methyiphenyl

73 Cl | NH, Ph 2-Bromo-3,5-dimethoxy-4-methylphenyl

74 Cl | NH, Ph 2-Iodo-3,5-dimethoxy-4-methylphenyl

75 Cl | NH, Ph 2-Fluoro-3,5-dimethoxy-4-methyiphenyl

76 Cl | NH, {CH;)»OH 3,4,5-Trimethoxyphenyl

77 Cl | NI {CH,),CH 2-Chloro-3.4,5-trimethoxyphenyl

78 Cl | NH, (CH,,0H 2-Bromo-3,4,5-trimethoxypheny]

79 Cl 1 NH; (CH.),0OH 2-lode-3 4,5 trimethoxypheny!

80 Cl | NH, {CH;),OH 2-Fluoro-3 4, 5-trimethoxyphenyl

81 Cl | NH, {CH,)»0OH 3,4,5-Trimethyiphenyl

82 Cl | NH; (CH3,OH - 2-Chloro-3 4,5-trimethylphenyl

83 Cl | NI, (CH;),0H 2-Bromo-3 4,5 -trimethyiphenyl

84 Cl | NH, (CH,),OH 2-Iodo-3.4,5-trimethyiphenyl

35 Cl | Ni, {CH;»0H 2-Fluoro-3 4,5-trimethyiphenyl

86 Cl { NH, (CH;),0H 3,5-Dimethoxy-4-methylphenyl

87 Cl | NH, (CH;),CH 2-Chloro-3,5-dimethoxy-4-methylphenyl

B8 Cl | NI (CH,»OH 2-Bromo-3,5-dimethoxy-4-methylphenyl

89 Cl | NH; {CH,),OH 2-Iode-3,5-dimethoxy-4-methylphenyl

90 Cl | NH; {CH),OH 2-Fluoro-3,5-dimethoxy-4-methylphenyl

91 Cl | NH; 4Py 3.4,5-Trimethoxyphenyl

92 Ci | NH; 4-Py 2-Chloro-3,4,5-trimethoxyphenyl

93 Cl | NH, 4-Py 2-Bromo-3,4,5-trimethoxyphenyl

94 Cl | NH, 4-Py 2-Todo-3,4,5-trimethoxyphenyl
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104 Cl NH2 Ph 2-lodo-3,5-dimethox -4-methyl henyl 105 Cl NH2 Pr 2-Fluoro-3,5-dimethoxy-4-methyl
henyl 106 CI NH2 Pr 3,5-Dimethoxy-4-methylphenyl 107 CI NH2 Pr 2-Chloro-3,5-dimethoxy-4-methyl

henyl 108 C{,Jﬁ,

l_ﬁ[.gﬂ( fS]/

2-ledo-3,5- dlme

(%3
i TG

eth 1.heny ylp

|7°>2romo -3,5-dimethoxy-4-methyl henyl 109 ClI NH%LP
henyl 110 CI NH2 Pr 2-Fluoro-3,5 el

[US2006/011846
imethoxy-4-meth 111 CI

NH2 P"ﬁ;zj‘,ﬁ i NFZ Pri2-Chloro-3,4,5-trimethgx henyl 113 CI' NH2 Br
2-Bromas3,4 QXD enyl 114-C1 NH2 Pr 2-lodo-3 #brtritnethegpiaemiedi5 Cl NH2 Pr
2-Fluor®8,4 axehenyl 116 8l NH2 Pri3,4,5-Trimeth§ahdniphethiypi@€hNH2 Pr
2-Chlond®3,4 Wishanyl 118¥3 NH2 Pr 2-Bromo-2:Aotfirhéthiitehyipteng Cl NH2 P
2-lodo-34,5 Rédy| 120 CIRIH2 Pr 2-Eluoro-3 Aﬁaﬁrmarmmﬁmﬁ@ﬁiﬂww NH2 Pr
3,5-Dim&thaky oi¥eh | 122 BlNH2 Prb-Chicro-3 B-08AdAssme i I NH2 Pr
2-Bromd¥s bxdWzrheth 1 hal 1124 CHNH2-PrZTARC S giREHBIII M ethtohenyl 125 C
NH2 Pr H0E, NER v 4 BB oo ) 450 o 31 metyibhenyl Y Y 1127 CI

J02 ] N AN 7 AR a2« iqrﬁ‘i’ GOty ety Dhe L menyl 127.C
NH2 (G 3 »&%, 5= hox I.IUII 128G Nierg (1 Ak vinwi=ife) ﬂ%n‘ﬁf - pthox
henyl 12§.C mgm 3.4, 5-MMEtNoXy PR Jsé}fn&emmauﬂéﬂéﬁé
2-Fluorpygsd enyl 13T & NTH, {GH,)30H- ﬁi&bﬁ;—]ﬂ%@ﬂ&ﬂ?%ﬂetﬁﬁﬁh@bﬁ\mz (CH2)30H
2-Chlorors4,5-trimethylpinenyl 133 €1 NH2 (CH2)30H 2-Bsdbimeddkb-4rmthyhdaenyl 134 C| NH2
(CH2)30172-1odo+34, brEimethylphefyl 135 Cl NH2 (CER080HXiFE ebrayt4u6tipimietyyl henyl 136 Cl
NH2 (CH2330H 3.5-Dif¥éthoxy-4-mdthyl henyll 137 CHRipia«E ftdimehpxy-4-methylphenyl
2-Chlorot®5tdimethbxyWimethyl hefiyl 138 Cli NH2 ZfipﬁmﬁérdlmethOXY-4~methy1pheny1
2-Bromot¥s.dimetfd \Nﬁmnfh\/lnhpﬁﬁvl 139 CLNH2 %{ﬁ%@ﬁﬁlﬁ -gimcthoxay-f- wﬁi‘.hximbwﬁ/. methylphenyl
140 Cl Mé CH2)36. 20 !Llnro 3 5 ﬁimmhnxu 4-methyl-heny ﬂi]‘msﬁtheﬁ(fo A 5 Frimethox henyl
142 ClI Whd 1o 4 Ehj NEaol , - +..’mfl'|.n AN 14 yfi -Gl Oﬁifmnefﬁox henyl'> h |

T17 0 T O N, T Ty AYPTE A3 E e I Y Ryt TIEtOX NENY

114 Cl | NH, Pr 2-Todo-3,4,5-trimethoxyphenyl

115 C1 | NH; Pr 2-Fluore-3,4, 5-trimethoxyphenyl

116 Cl | NH, Pr 3.4 5-Trimethyiphenyl

117 Cl i NH, Pr 2-Chloro-3,4,5-irimethyiphenyl

118 Cl | NH; Pr 2-Bromo-3,4,5-trimethyipheny]

119 Cl | NH, Br 2-lodo-3,4,5-trimethylphenyl

120 Cl | NH; Pr 2-Fluoro-3,4,5-irimethylphenyl

121 Cl | NH, Pr 3,5-Dimethoxy-4-methyiphenyl

122 Cl | NH, Pr 2-Chloro-3,5-dimethoxy-4-methylphenyi

123 Cl | NH, Pr 2-Bromo-3,5-dimethoxy-4-methyiphenyl

124 Cl | NH; Pr 2-lodo-3,5-dimethoxv-4-methylphenyl

125 Ci | NH, Pr 2-Fluore-3,5-dimethoxy-4d-methylphenyl

126 Cl | NH, {CH),0H 3.4 3-Trimethoxyphenyl

127 Cil | NH, {CH,)-0OH 2-Chloro-3,4,5-trimethoxyphenyl

128 Cl | NH; (CH;»OH 2-Bromo-3,4,5-trimethoxypieny!

129 Cl { NH, (CH,),0OH 2-lodo-3 4. 5-trimethoxyphenyl

130 Cl | NH, (CH,),0H 2-Flhuoro-3,4,5-rimethoxyphenyl

131 Cl | NH, (CH,),0H 3,4,5-Trimethyiphenyl

132 Cl | NH, (CH,)L0H 2-Chioroe-3,4,5-frimethylphenyl

133 Cl | NH, {CH,),OH 2-Bromo-3 4,5-trimethylphenyl

134 Cl | NH; {CH;»0H 2-1odo-3,4,5-rimethylphenyl

135 Cl | NH, {CH,);OH 2-Fluoro-3,4, 5-trimethylphenyi

136 Cl | NH, (CH;);OH 3,5-Dimethoxy-4-methylphenyl

137 Cl | NH, (CH,);0OH 2-Chlore-3,5-dimethoxy-4-methylphenyl

138 Cl | NH; (CHy)-OH 2-Bromo-3,5-dimethoxy-4-methylphenyl

139 Cl | NH; (CH,),0H 2-fodo-3,5-dimethoxy-4-methylphenyl

140 Cl | NH, {CH.):CH 2-Fluoro-3,5-dimethoxy-4-methylphenyl

141 Cl | NH, i-Bu 3.4 5-Trimethoxyphenyl

142 Cl | NHE; i-Bu 2-Chlore-3,4,5-wrimethozyphenyl

143 Cl | NH, i-Bu 2-Bromo-3 4. 5-rimethoxypheny!

144 Cl | NH, i-Bu 2-lodo-3 4,5-trimethoxyphenyl

145 Cl | NH, i-Bu 2-Fluoro-3,4,5-trimethoxyphenyl

146 Cl | NH, i-Bu 3,4,5-Trimethylphenyl

147 Cl | NH, 1-Bu 2-Chloro-3 4, 5-frimethylpheny!

148 Cl | NH; i-Bu 2.Bromeo-3,4,5-trimethviphenyl
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144 Cl | NH2 i-Bu 2-lodo-3,4,5-trimethox henyl 145 Cl NH2 i-Bu 2-Fluoro-3.4,5-trimethox henyl 146
CI NH2 i-Bu 3,4,5-Trimethylphenyl 147 ClI NH2 i-Bu 2-Chloro-3,4,5-trimethyl hen | 148 ClI NH2 i-Bu

2-Bromo-3,4 “ém%lq%?yenyl -36 WO 2006/105372 PCT/U82006/01184@511:%‘2gz 18 RS No,

x 149 Cl NH 1= 0-3,4,5- tr,met [l henyl 150 Cl NH2 i-Bu 2-Fluo trimet yf’henyl 151 Cl
NH2 i-Bg;3" aﬂM T ethyFrign 1" 152 TINH2 -BU 2-Chloro-&5-dimethoxy-4-methylphenyl
153 CI{Ni#Zi-Bu Zgﬁ%romg-. 5- dlmeitB@x -4-methyl hen | 150 NERiBeihylphenyl
2-lodo13 Frdimethaxy-d4amethyl henyid 14C i-Bu 2- FIuor@&Mﬂﬁé’tﬁdﬂM@@ﬂﬂlheny! CN
3,4,5-Tiridiethox}thétyli NEN: 2-Chlore+814,5-frimethox_henyis CNIgU Ry rd ‘ 2nyi CN
2-lodo3 &5 trimetHox ¥enyl CN 3i485. Trimpfhnxvnkﬁzﬁmmpﬁ SJdﬁmmmAm: }X%@ﬂ%x_hem/i 162 Cl
NH2 CNZ:Hromo-8l4 8ithethoxyjshsnyl 163.Cl NL%;Bml@v?rézﬂjmﬁ’dm ~?fﬁa§f|w;%gg%gy%r Cl NHL
CN 2-Filol3 4.5 Simillioxyphenyrotes CHNHZ CN Rl pIeniy 5 o
2_Ch|or]5'§ l:,h:mgjlfl' \NH@\ ;)!’!'-' 1&711" Un 1119 ~ARLO R Z:Fhf TG 37 " Hn E[té}*y"%‘xmeﬂi&‘fp cny I,. IR

SE R 'z;:‘:, ENH2 eN-2-Brofo- 4 Sty AN CN
2-lodo- 5 5 u||||.,tt|1y Iﬁl TOIClI U'Giz EN2-Ftuoro=-3 ﬂ-_, 3
,5-Dimetizg '—I-ll.llt iyt lmz T CIrNig CTNZ-Chioro-3 bzgg%gm@mysqfﬁa%xggﬁa{wl 172 CINH2 _CN
2-Bromg3, 5-0iMEHOKyd; nethylph@ﬂyl 173 CTNHZ CN 21203 Sdimetehedymetnyl henyi 174 Cl
NH2 CNygsFluora-gb+dmethoxy-4-methyl henyl 175 Cl NH2 CHD @ IRpd Sdtsimethox henyi 176 Cl
NH, CH2&H) 2-Chiato-3i4,53-trimeth@®yphenyl {177 Cl NRZ @M 2:BroimeyBiFltrimethox henyi
178 CI NBR CH2061 2-#0-3.4,5-triffethox henyi 179 Gr-Riqpaeifoiarimethoxyphenyt
2-Fluorp:834.5-frimethoiphenyl 18601 NEI2 CH20H 3 4504 gyphenyl

164 Cl | NH, CN 2 Fluoro-ﬁ,4,5—tr1methoxypheny1

165 Cl i NI, CN 3,4,5-Trimethylphenyl

166 Cl | NH, CN 2-Chloro-3 4,5-trimethyiphenyl

167 Cl | NH, CN 2-Bromo-3,4,5-trimethylphenyl

168 Cl | NH, CN 2-Todo-3,4,5-rimethylphenyl

165 Cl | NH; CN 2-Fluore-3.4,5-trimethylphenyl

170 Ci | NH, ON 3,5-Dimethoxy-4-methylphenyl

171 Cl | NH, CN 2-Chloro-3,5-dimethoxy-4-methyiphenyl

172 Cl | NH, CN 2-Bromo-3,5-dimethoxy-4-methyiphenyl

173 Cl | NH; CN 2-lodo-3,5~-dimethoxy-4-methylphenyl

174 Cl | NE, CN 2-Fluore-3,5-dimethoxy-4-methylphenyl

175 Cl | NH, CH,O0H 3,4,5-Trimethoxyphenyl

176 Cl | NH, CH,OH 2-Chloro-3,4,5-trimethoxyphenyl

177 Cl | NH; CH,OH 2-Bromo-3,4,5 rimethoxyphenyl

178 Cl | NH, CH,OH 2-lodo-3,4,5-rimethoxyphenyl

179 C1 | NH, CH,OH 2-Fluore-3,4,5-trimethoxyphenyl

180 Cl | NH, CH,OH 3.4,5-Trimethylphenyl

181 Cl | NH, CH,OH 2-Chloro-3 4, 5-trimethylpheny!

182 Cl | NH, CH,OH Z-Bromo-3 4,5 -trimethyiphenyl

183 Cl | NH, CH,OH 2-lodo-3.4,5-trimethylphenyl

184 Cl I NH; CH,0H 2-Fluoro-3,4,5-irimethylphenyl

185 Cl | NH, CH,OH 3,5-Dimethoxy-4-methyiphenyl

186 Cl | NH, CH,0¥ 2-Chloro-3,5-dimethoxy-4-methylphenyl

187 Cl | NH, CH,OH 2-Bromo-3,5-dimethoxy-4-methyiphenyl

188 Cl | NH; CH,0H 2-Jodo-3,5-dimethoxy-4-methylphenyl

189 Cl | NH; CH,OH 2-Fluoro-3,5-dimethoxy-4-methylphenyl

| 190 Cl | NH; -Pr 3,4,5-Trimethoxvphenyl

191 Cl | NH; i-Pr 2-Chloro-3 4, S-rimethoxyphenyl

162 Cl | NH, i-Pr 2-Bromo-3,4,5-trimethoxyphenyl

193 Cl | NH; i-Pr 2-Iodo-3,4,5-trimethoxyphenyl

194 Cl | NH; 1-Pr 2-Fluoro-3,4,5-trimethoxyphenyl

195 Cl | NH; i-Pr 3.4,5-Trimethyiphenyl

156 Cl | NH; i-Pr 2-Chloro-3,4,5-trimethyiphenyl

167 Cl | NH: i-Pr 2-Bromo-3.4,5-irimethyiphenyl

198 Cl | NH, i-Pr 2-Todo-3 4,5 -rimethylphenyl

199 Cl | NH, Pr 2-Fluoro-3,4,5-trimethylphenyl

200 Cl | NH, 1-Pr 3,5-Dimethoxy-4-methyiphenyl

201 Cl | NiL; i-Pr 2-Chloro-3,5-dimethoxy-4-methylphenyl

202 Cl | NH; i-Pr 2-Bromo-3,5-dimethoxy-4-methylphenyl




181 CI NH2 CH20H 2-Chloro-3,4,5-trimethyl henyl 182 CI NTF12 CH20H 2-Bromo-3,4,5-trimethyl
henyi 183 CI NH2 CH20H 2-lodo-3,4,5-trimeth | henyi 184 C| NH2 CH20H 2-Fluoro-3,4,5-trimeth

Iphenyl 185 GA)NHZ CI—3| OH 3,5-Dimethoxy-4-methylphenyl 186 Cl NH2 %’f%?{'nﬁmum(
2-Chloro-3 5 i /101 ZI aethylphenyl 187 CI NIL CH',OH 2-Bromo- 3 imethoxy-4 methyl henyi
188 CI Ni#p CEwOR! 4. B0, 3,5-diméthoxy-4-methylphenyl 189 CI NR2 CH20H _
2-Fluor _%3'-'\ dlmnfﬁ}\v\N@z heth | hPhP/ﬁ' 190 _CIINI- 12 I%@$§_§M§Mﬁ@bﬁéﬁphﬁlﬁﬂ Cl NH2 i-Pr
2-Chlotd % 4.5-triprekihae j | 2i-Pr
P A -Pr
- %@6\} l.I III T lI IJ ,E‘] I i

3,4,5- TrpetyIpHERyl & » Gimeihoxypheyl \ o
2-Brono A ST it °2“'16’d ST ANAAR A
2-Fluoroxde4 5-tnmg1hy}ﬁgnyl 200 @@Jm—u =PT375- U'meﬁmrﬂﬂ'h%%ﬁﬂéih‘ﬁ%}@{ﬁ vz -l-F’r ;
2-ChloraR; 5-dimetboxyad; methyl hemy 202 CJ NHZ -Pr2- BEOROr R R HAXy -4-Tethyt tphenyl -37
WO 2008/105372 PCTHES2006/010846 No. R Rs 203 Cl.NH&-Ri 2-todendmneinethoxy-4-methyl
henyl 202C| NH? ¢1Pr1#EE|uoro-3, 5@ifnethoxy-4-methylpheryho 2055GhNEHR DEAET 3,4,5-Trimethox
hen | 20881 INH2| D2 EE2Chloro8X4Bs-trimethox henyl 26i8dciANHE2rGE@Ebheny!
2-Broma-3.4, 5-trindett phenyl 6k NH2 C02Ft 2-|O@|‘(‘§1304Q53ﬂ’mm36’h$ﬂw1 209 CINH2 CO,Et
> FIUONE 245 -tritnGH Lyl 216 SFAH2 CA2EL 3 4.5 T ArAEns iR ynot i H2 CO2ET
>-Chioteals k-Gl e 215G LD cOoEr 22ENER udig g rRehylpieTd Cl NH2 CO2Et

o trmgt AP oo T AN s r.2-810m013151d3m¢£ Shskmeiybhend N7 cO Et
2-lodo-3455 lfl”lt:‘luyldj\kﬁlzl)l 2T Y2 CORt 2-Fighoror s HHnte ; ,
3,5-Dimgiboxy-4-mgt mépy' 2166 ANH2 CO2Er2-C oS o imetioxy 4 me! 217 cl
NH2 CO2kt 2-Bromp- dlmem@mm thyfnenyl—218 Llj\A@ATBMﬁnr—okyphmy]
2-lodo+3Btd|methaxyidmethylplEnyiinve, 2-Chloro-3,4,5-trimethoxyphenyl !

222 1 | NH, CH;-NMe, 2-Bromo-3,4,5-frimethoxyphenyl

223 Cl | NH, CH,-NMe, 2-1odo-3.4,5-trimethoxyphenyl

224 Cl | NH, CHa-NMen 2-Fluoro-3,4,5-trimethoxyphenyl

225 Cl | NH; CHis-NMe, 3.,4,5-Trimethylphenyl

226 Cl | NH, CH,-NMe, 2-Chloro-3,4,5-trimethyipheny}

227 {1 NH, CHy-NMe, 2-Bromo-3,4,5-trimethyinhenyl

228 Cl | NI, CH,-NMe, 2-lodo-3,4,5-irimethylpheny}

229 Cl | NH, CH;-NMe; 2-Fluoro-3,4,5-trimethylpheny!

230 Cl | NH, CH,-NMe, 3,5-Dimethoxy-4-methyiphenyl

231 1V NH; CH;-NMe, 2-Chloro-3,5-dimethoxy-4-methylphenyl

232 Cl | NH, CH,-NMe, 2-Bromo-3,5-dimethoxy-4-methylphenyl

233 Cl | NH, CH;-NMe, 2-Iodo-3,5-dimethoxy-4-methyiphenyl

234 Cl | NH, CH,-NMe, 2-Hluore-3,5-dimethoxy-4-methylpheny!

235 Cl | NH; 3Py 3,4,5-Trimethoxyphenyl

236 Cl | NH; 3-Py 2-Chlore-3,4,5-trimethoxyphenyl

237 Cl | NH. 3-Py 2-Bromo-3,4,5-trimethoxyphenyl

238 Cl | NI, 3-Py 2-lodo-3,4,5-trimethoxyphenyl

239 Cl | NH, 3-Py 2-Fluoro-3,4,5-trimethoxyphenyi

240 1 2 1 Cl | NH, (CH,).,08 3,5-Dimethyl-4-methoxypyridin-2-yi

241 Cl | Nib, {CH,),OH 3,5-Dimethyl-4-methoxy-1-oxypyridin-2-yl

242 Cl | NH; (CH;),0H 6-Bromo-3,5-dimethyl-4-methoxypyridin-2-y1

243 Cl | NH, (CH,),0H 6-Chioro-3,5-dimethyl-4-methoxypyridin-2-v1

244 Ci | NH, (CH,),0H 3,5-Drimethyi-4-bromopyridin-2-yi

245 Cl | NH, {CH,),0H 3,5-Dimethyl-4-bromo-1-oxypyridin-2-yl

246 Ci | NH, {(CH,),OH 3,3-Dimethyl-4-chloropyridin-2-yl

247 Cl | NH, {CH,),CH 3,3-Dimethyl-4-chloro-1-oxypyridin-2-yl

248 Cl | NH, (CH,),OH 3,5-Dimethyl-4-iodopyridin-2-y]

249 Cl | NH, {CH,),OH 3,5-Dimethyl-4-iodo-~1-oxypyridin-2-v

250 Cl | NH; {CH,),OH 3,5-Dimethyl-4-thiomethyl-pyridin-2-yi

251 Cl | NH; (CH,),0H 3,5-Dimethyl-4-thiomethyl-1-oxypyridin-2-yi

252 Cl | NH, (CIL),0H 3,4,5-Trimethyl-pyridin-2-yl

253 Cl | NH, (CH,).0H 3,4,5-Trimethyl-1-oxypyridin-2-yl

254 Cl | NH, (CH,).0H 4,5,6-Trimethoxypyridin-2-y1

255 Cl | NH, (CH,)-.0H 4,5.6-Trimethoxy-1-oxypyridin-2-yl

256 Cl | NH, (CH,),0H 3-Bromo-4,5,6-irimethoxypyridin-2-y]
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219 CI NH2 CO2Et 2-Fluoro-3,5-dimethoxy-4-methylphenyl 220 CI NH2 CH2-NMe2 3,4,5-Trimethox
hen 1 221 CI NH2 CH2-NMe2 2-Chloro-3,4,5-trimethoxyphenyl 222 CI NH2 CH2 NMeZ

2-Bromo-3,4,5-trimethox hen | 223 CI NH2 CH2-NMe2 2-lodo-3,4,5- trlmeﬁgﬁ) (24 CI NH2
CH2-NMe2 ?Vﬁ&o% %i 5. trlmethox hen | 225 Cl NH2 CH2-NMe2 34,5 rimetny nyI 226 CI NH2
CH2-Nige Pt oo brtmethy Hemy—2 -|me yIienyl 228
CINH2 gm;-mwngz-rgﬁg-d 4 b@ﬁggﬁﬁ henyli™ 229G mm%MM@@cngQumﬁﬂ 5-trimethylphenyl
230 CINEZ [CH,"NiMe, - Dimetasxy.damethyl henyl 233 £ Nidi2 a4 2 dviidie22-v1
2-Chlofas8,5-dimettioxy#-inethyldmndi232 Gl NH2 CH25Nve@hoxy-1-oxypyridin-2-yl
2-Broma&d,5-dimettiokhd-methyiphenPl 233 C| NH2 CRigudM d? rimdherydidiethiixy-4-methylphenyl
234 CI[N¢12 CH2NWMeD2: Fluorol@ih)dihethoxy-4-mettisfiipreri f. SaRnethagpy pyaiding2-yl
3,4,5-Tid%tethoxyhiGen X936 CI NP0 %m#sﬁ&éﬁm%ww
2-Broma83 4 5-trindethdhenyl J580 [H° 3-Py 2 lodd:2:0 EPSUEIH QPRSI oL a5 4 py
2-Fluord® 4.5-tritgkie aenyk%%g | N (CHz)M@%’”*ﬁ*@is”é“ O A T in-oyll. 241 Cl
NH, (C oY IS ,:C_T.\ . ZbH: : %\-ﬁ"’blmtﬁy y 11') Yblﬁ!:ﬁ =341
’ 6 O EP N, T R CH e O Y fdin= 2 o] »Hxétﬁbx?élékﬁyndm&-yi
6-_B!‘OH G o ATEAY TS thox YEH ey 2487Cl IVHZ%&U@QH{/’! DdiRRrRin-tynethyl-4-methox
yridin-Z-ykg 2A4 CI NH2 e H2) 20Hd 8 yoRimethyT-4-bromags yiidiethd-yL2EeoehNid 2 4CH2) 20H
3,5-Dimegoyl-2-bromo-exypyridicE:yoR46 ClINH2 (CHAZuByb-4Ltiraathylidzchidro idin-2-yl 247 ClI
NH2 (QH2)20H 3\ %=Dimethyl-4-clirg,B8x yridn-2-yl 2486binkiEy | Eldypatr8is-Dimethyl-4-odo
yridin-2-27249 CI|NH, (82 20H (SExisihethyli4-iodo-|2exByriatilsy?3mABe My NGPAB H2) 20
3,5-DimétByl-4-thidehethif: yridin{OK)-081 CI NH, ((‘Hownﬁ,@zﬁ;mﬁhyé L-oxyipyridin-2-
1 252 CARH? CHADPONE i 5. Trftath9E din.2lyl 253 C! r\ﬁa%@gw%byndm- -yl
3,4’5_T %ﬁfh\/! |l-ox }n ] a%lé"r\]? ﬁll@"pml ‘4'3&: 260 CHNH2
(CH2)26H4-5-6-Frighet ST WP MPVAN A T BB 5 A
3-Brom 27A6.: o NEGY GH J,\,w * 2 25 TRofetit-3-chloropyridin-d-yl
i(.‘t O Llllllﬁ!;l IIUIII-éjﬂZ)-Z\eﬁ_IVVU VU0 ’\6 .[IEB\& B/HMW%*}? i @yl
278 Cl | NI, {CH,),0H 2 ,6-Dimethyl-1-oxy-pyridin-4-yl
279 Cl | NH; (CH,),0H 2.3,6-Trimethyl-1-ogy-pyridin-4-yl
280 Cl | NH, (CH,),0H 2,3,6-Trimethoxy-1-oxy-pyridin-4-yl
281 Cl i NH, {CH,),OH 2,6-Dimethyl-3-bromol-oxy-pyridin-4-yi
282 Cl | NH, (CH,),OH 2,6-Dimethyl-3-chloro-oxy-pyridin-4-yl
283 ¢l NE, (CHL,).OH 4,6-Dimethyl-5-iodopyridin-3-yl
284 Cl | NH, (CH,),OH 3,5-Dimethyl-4-aminopyridin-2-yi
285 Cl | NH, i-Pr 3,5-Dimethyl-4-methoxypyridin-2-vl
286 Ci | NH, i-Pr 3,5-Dimethyl-4-methoxy-1-oxypyridin-2-vyl
287 Cl | NH, i-Pr 6-Bromo-3,5-dimethyl-4-methoxypyridin-2-yi
288 Cl | N, =Py 6-Chioro-3,5-dimethyl-4-methoxyoyridin-2-yl
289 Cl | NHa i-Pr 3,5-Dimethyl-4-bromopyridin-2-y1
290 Cl | NH, i-~Pr 3,5-Dimethyl-4-bromo-1-oxypyridin-2-yi
291 Cl | NH» i-Pr 3,5-Dimethyl-4-chloropyridin-2-yi
292 Cl | NH, i-Pr 3,5-Dimethyl-4-chloro-1-oxypyridin-2-yl
293 Cl | NH, i-Pr 3,5-Dimethyl-4-iodopyridin-2-yl
294 Cl | NH, i-Pr 3,5-Dimethyi-4-iodo-1-oxvpyridin-2-yl
295 Cl | NH; i-Pr 3,5-Dimethyl-4-thiomethyl-pyridin-2-yl
296 Cl | NH; i-Pr 3,5-Dimethyl-4-thiomethyl-1-oxypyridin-2-yl
297 Cl | NH, i-Pr 3.4,5-Trimethyl-pyridin-2-yl
298 Cl | NI, i-Pr 3,4,5-Trimethyl-1-oxypyridin-2-yl
299 Cl 1 NH, i-Pr 4,5, 6-Trimethoxypyridin-2-vl
300 Cl | NH, i-Pr 4,5 ,6-Trimethoxy-1-oxypyridin-2-yl
301 Cl | NH, i-Pr 3-Bromo-4,5,6-trimethoxypyridin-2-yl
302 Cl | NH, Py 3-Chloro-4,5,6-trimethoxypyridin-2-yl
303 Cl | NH; i-Pr 3,4, 5-Trimethoxy-pyridin-2-yl
304 Cl | NH; i-Pr 3,4, 5-Trimethoxy-1 -oxypyridin-2-yl
305 Cl | NH, i-Pr 3-Bromo-3,4,5-trimethoxy-pyridin-2-yl
306 Cl | NH, i-Pr 3-Chlore-3.4,5-trimethoxy-pyridin-2-y}
307 Ci | NH, i-Pr 4.5,6-Trimethyl-pyridin-2-yl
308 Cl | NH; i-Pr 4,5 ,6-Trimethyi-1-oxypyridin-2-yl
309 Cl I NH, i-Pr 4, 6-Dimethyl-5-methoxy-pyridin-2-yl
310 Ci | NH, i-Pr 4.6-Dimethyl-5-methoxypyridin-3-yl
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257 CI NH2 (CHz 20H 3-Chloro-4,5,6-trimethoxypyridin-2-yl 258 Cl| NH2 (CH2)20H
3,4,5-Trimethoxy-pyridin-2- | 259 CI NH2 (CH2)20H 3,4,5-Trimethox -1-ox yridin-2-yl 260 ClI NH2

(CH2)20H 3-Bromo-3,4,5-trimethoxy- yridin-2- 1 261 CI NH2 (CHz ,OH
3-Chloro-3,4 IS pyridin-2- ,262 Cl NH2 CH2)20H 4,5,6-Tr imeb TV REIA41*483 ci NH2
CHz),0H%,5 6EErinRethyRT-dX yridin-aiy| 264 C[ NH2 CFI2)20H 4,6-Dethyl-5-methoxy- yridin-2-yl
265 Cl tNH2 (CH2§20HNH;6-Dimethy#B-methox yridim63pyindh6- Sttt Cl2)20 in-3 v
4,6-Dimétfyl:5-mefHox3H= ox idin-3i@r 267 Cl NH2 (CH2)PDib4i8iBimetinpybdorérsb yridin-3-yl 268 Cl
NH2 (CH&320H 4(65DihBihy|-5-chloipyridin-31yl_269 Cl.&BPebHZ) ik GBGiiraathyl-4-brono
yridin-3 %.l;{iz laWal !\Qll_! _NHH'))ZQI-I RlFPIhlmnfh -A- phlnr&x@iﬁmhmmw  6-Dimeth
I-3-methpidin-4 ygﬂ%ﬁgl NH2 (C?.];,OH 2.6 D-mofh\éﬁﬁf e PP Ridin-f i 2)20H
2,3,6-Triggethypyringigt274-€f Ni2-(CH2poH-23 é%"f o shoRpaidng e ¢ NHz! (CH2)20H
2,6-Dim@fig I-3-biofm )(ﬂ';]i Zyt27T g CHNH (CH2-20H 2 =3=C or CI NH2
(CH2)20HE B-Diffieinyka;methoxy--pxy-"dm-2=y1 2 37 OXY-
yridin-4rg2@79 CINE 2 (G 2)20H 2,8m%-Trimethyl-I- oxy y@qjhﬁwlgtygohbﬁwlhgq{)wﬁ
2,3,6-Tribaéthoxy-|-Oky8Ekidin-4-yl 284 Cl NH2 CH2 20426 eiRylotepreiiol-oxy- yridint4- 1 282
Cl NH2 32H2}70H 216: Didaethyl-3-clilbrol-oxy-pyridin:4Him23 GhitiaxOR) 2P dmethimeth 1-5-iodo
yridin-3kyE3284 CI K2 NEH2)20H 3i8Dimethyl-4-aminopyiibimahyl- 2686 -G 2HyPr
3,5_Din.§ﬁ4;y! A-mefodNinin-2-y_2881C| NH2 {-Pr 3,5-[Bifsefhyihahyictoaxystisypytidin-2-yl |287 Cl
NH2 i-H Brome §15 ?L?vfhyl 4 mhﬂgnvypyrlr in=2-yl 'ﬁéé-a:mmﬂmwﬁ?iy—?}’ﬂdm -4-yl
6-Chlor %fﬁs-di.m:‘ %{., “1)’:11 tho y“wpro MY SIS Y Dwaeg}g;—grbm}mymﬁmﬁrmm =2-y] 290 Cl
NH2 i-Pr8;5+Dimet -ﬁifleumu Fox: H‘“ 2=yt-201-CH\W '2} g%ﬁ?aé:fh"%}ggah@?iﬁpmﬁlﬂﬂnd-n 2.yl 292 Cl
NH2 i-RRZ5:DIMeEy-ghioro-- axlyﬂum 2=yt 293-Ciy @5&%&?3{:’4‘51’1% D}%(h;-i{y :-yI 294
ClI NH2:13Br 3,5-Dimet Q-IOdO-I(@Wﬁﬁin-Z- SRR Lﬁﬁumemyl-
yridin-2-981296 Cl NH2 naRr 3,5-D(me;j;&tﬂ-thlomethylsl.mﬁéngm;é%hak%y 6>{~y1 VIR T
3,4,5-Tritdethyl-pyridiniQey (CH,);0H 3,5-Dimethyl-4-bromopyridin-2-yi

333 Cl | NH, (CH,):0H 3,5-Dimethyl-4-bromo-! -oxypyridin-2-yl

334 Cl | NH, (CH,),0H 3,5-Dimethyl-4-chloropyridin-2-yl

335 Cl | NH, (CH,);0H 3,5-Dimethyl-4-chloro-1-0xypyridin-2-yl

336 Cl | NH, (CH,»0OH 3,5-Dimethyl-4-todopyridin-2-vi

337 Cl | NE, (CH,):0H 3,5-Dimethyl-4-iodo-1 -oxypyridin-2-vl

338 Cl | NH, (CH;),0H 3,5-Dimethyl-4-thiomethyl-pyridin-2-yi

339 Cl | NH, (CH.):0H 3,5-Dimethyl4-thiomethyl-1-oxypyridin-2-yl

340 Cl | NH; {CH,),0H 3.,4,5-Trimethyl-pyridin-2-yl

341 Cl | NH, (CH,),01 3,4,5-Trimethyl-1-oxvpyridin-2-yl

342 Cl | NH, (CH:»0H 4,5,6-Trimethoxypyridin-2-y]

343 Ll | NH, {CH;):0H 4,5,6-Trimethoxy-1-oxypyridin-2-vl

344 Cl | NH, (CH,):0H 3.4,5-Trimethoxy-pyridin-2-yl

345 Cl | NH, (CH,);0H 3.4,5-Trimethoxy-1-oxypyridin-2-vl

346 Cl | NH, (CHz),OH 4,5,6-Trimethyl-pyridin-2-vl

347 Cl | NH; (CH,);0H 4,5,6-Trimethyl-1-oxypyridin-2-vi

348 Cl | NH, (CH.):0H 4,6-Dimethyl-5-methoxy-pyridin-2-yl

349 Cl | NH, (CH,),O0H 4.6-Dimethyl-5-methoxypyridin-3-vl

350 Cl | NH, {(CH,),0H 4,6-Dimethyl-5-methoxy-1-oxypyridin-3-yl

351 Cl | NH, (CH,),0H 4,6-Dimethyl-5-bromopyridin-3-v1

352 Cl I NH, (CH.)»0H 4,6-Dimethyl-5-chloropyridin-3-y1

353 Cl | NH, (CH,);0H 5,6-Dimethyl-4-bromopyridin-3-vy]

354 Cl | NH; (CH,):0H 3,6-Dimethyi-4-chioropyridin-3-yl

353 Cl | NH, {CH;),0H Z,6-Dimethyl-3-methoxypyridin-4-yl

356 Cl I NH, (CH;):-0H 2,6-Dimethyl-pyridin-4-y1

357 ¢l | NH, (CH,),.0H 2.3,6-Trimethyl-pyridin-4-y1

358 Cl | NH, {CH.):CH 2.3,6-Trimethoxy-pyridin-4.yl

359 Cl | NH, {CH,):0H 2,6-Dimethyl-3-bromopyridin-4-yi

360 Cl | NH, {CH,):0H 2,6-Dimethyl-3-chloropyridin-4-yl

361 Ci | NH, (CH.),0H 4,6-Dimethyl-5-iodopyridin-3-yl

362 Cl | NI, {CH,),CH 3,5-Dimethyl~4-aminopyridin-2-v}

363 1 { ClINH, CH,OH 3,5-Dimethyl-4-methoxypyridin-2-yl

364 Cl | N, CH,OH 3,5-Dimethyl-4-methoxy-1-oxypyridin-2-vi
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298 1CI NH2 1 i-Pr 3,4,5-Trimeth |-1-ox yridin-2-yl 299 CI NH2 i-Pr 4,5,6-Trimethox yridin-2-yl 300 ClI
NH2 i-Pr 4,5,6-Trimethoxy-l-ox yridin-2-yl 301 CI NH7 i-Pr 3-Bromo-4,5,6-trimethoxypyridin-2-yl 302

CI NH2 i-Pr 3- Chloro 4 5 6 trimethox yridin-2-yl 303 CI NH2 i-Pr 3,4,5-Tri 2-yl 304 ClI
NH2 i-Pr 3,4 B -1 -0 yridin.2.y1, 305 CI NH2 i-Pr 3-Bromo-3.4, 5%?%& Xc‘)’%{ pyr?dln 2-yl 306
CINH N'dr‘;ji%f{ww%u ' Vhdin2- 1307l NH, -Pr 4 ./56- Trimethyl-pyridin-Z-yl 308 CI
NIL i-P[%5,6- TrimgihyizoX yrldlr@fgyjHBOQ CIINHZ i-Pi&.ohisnethybhmasihanyz-piyridin-2-yl 310 CI
NH2 i-Prék6-Dimethy|-Ranethoxypyidin-3-yl -39 WOs 20064 B8R4 Br#idH LiSAR6/051846 No. z Bi.., ..
X., ..., REE 311 CINTHNER:i{Pr 4,6-Cistdthyl-5-methoxy-BoxidirByiH-Sler@y it isPr
4,6-Dima@8yl-5-bnofogyAdin-3-y| GIBE| NH, i-Pr 4, &Mﬂﬁtﬁiﬂ@mbﬂmwm B14 CINH2 i-Pr
5,6-Dimé&fyl-4-briofopidin-3-yl FLOEI NH |- \NH2 i-Pr
2,6-Diméfifyl-3-mefloxNHidin-4- i >
2,3,6-Tribothy idild BPsh o ol N2 2 3 6 Trime oo
2,6’_Dirn%%.l g L\.,AC \fﬂlﬁﬁ: b A gl EH’?QH I\II,I’)’ Dy S: gfﬁl "A‘i'hl th '@C}Pmd}ﬂ'z:yl \H -_P
) . . y: : ot EL N—I_EI ==Y ﬁﬁ‘dﬂ wa :I Z;0 ||n.3-:2 Wﬁxﬁé’cﬁﬂl-«t&ﬁf H{ﬁwyl 322-CHN\H, i-Pr
2,6-Dinetyt-3=n ‘E:pxm Xy-PyrEflgy 323/ChH \H2 |3|-4r5¢-{91ﬂ.{é§1ﬁtwé Y AT 72-yt324 Cl NH2
I-Pr 2,3[@7Enmetny-oxEDyridin-4=y, 525 CINHZ 1-PT 2,365 FiMekisdvead-idim-4-yI 326 Cl NH2
I-Pr 2,6:ymethyl-3chromgl-oxy-pygding-yl 327 CI NHZ 5Bridiachiinethydss eldiarplkpxy-pyridin-4-yl
328 CI N#42 IFPr 4,&=Dimethyl-5-iode gr-3-yl 329 Cl NH23:1-BrmBhsethytidizamino yridin-2{yl 330 3
CI NH, (€H2|30H &b Dithethyl-4-GiehBx yridin-2-yI 33:161,@’;%@1(%2)3%®Hﬁdin—2-y1
3,5-DiméfttyI-4-metHioxyHoxypyridifl®il 332 Cl| NH2 (CHRIZEHHBcHTD] 1 n-2-1 333
Cl NH, (842)30F ,211: %ﬁjmhvl 42%% -l-0 yridin-2=y1 %&Bnnﬁthﬂr%ﬂxmpﬁm- —y%
-Di /1L 4=-chl 2) in-2-v| Mﬂ NHQ “ 95 f -

3.5 Dlmé;?z\, VCIINH, | — 7 CHOH - : y

383 Cl | NI, CH,OH 4 6-—D1methy1 5~methoxy—1-oxypy1 idin-3-y1

384 Cl | NH, CH,OH 4,6-Dimethyl-5-bromopyridin-3-yi

385 Cl | NH, CH,OH 4,6-Dimethyl-S-chloropyridin-3-yl

386 Cl | NH, CHOH 5,6-Dimethyi-4-bromopyridin-3-yl

387 Cl | NH, CH,OH 3,6-Dimethyl-4-chioropyridin-3-vi

388 Cl | NH, CH,OH 2.6-Dimethyl-3-methoxypyridin-4-yl

389 Cl | NH, CH,0H 2.6-Dimethyl-pyridin-4-yl

396 Cl | NH, CH,OH 2.3,6-Trimethyl-pyridin-4-yl

361 Cl | NI, CH,O0H 2.3,6~Trimethoxyv-pyridin-d-yl

392 Ci i NH; CH,OH 2,6-Dimethyi-3-bromopyridin-4-y!

393 Cl | NH, CH,OH 2,6-Dimethyl-3-chloropyridin-4-yi

394 Cl | NH, CH,OH 4 6-Dimethyl-5-iodopyridin-3-yl

395 Cl | NH, CH,CH 3,5-Dimethyl-4-aminopyridin-2-vl

396 1 6 | CliINE, 2-Py 3,5-Dimsthyi-4-methoxypyridin-2-yl

397 Cl | NH, 2-Py 3,5-Dimethyl-4-methoxy-1-oxypyridin-2-vl

398 Cl | NH, 2Py 3,5-Dimethyl-4-bromopyridin-2-y!

399 Cl | NH, 2-Py 3,5-Dimethyl-4-bromo-1 -oxypyridin-2-yl

400 Cl | NH, 2-Py 3,5-Dimethyl-4~-chloropyridin-2-yl

401 Cl | NH; 2-Py 3,5-Dimethyl-4-chloro-1-oxypyridin-2-yl

402 ¢l | NH, 2Py 35 Dimethyl-4-iodopyridin-2-yl

403 Cl | NH, 2-Py 3,5-Dimethyl-4-iodo-1-0xypyridin-2-yi

404 Cl | NH; 2-Py 3. 5-Dimethyl-4-thiomethyl-pyridin-2-y!

405 Cl | NH, 2-Py 3,5-Dimethyl-4-thiomethyl-1-oxypyridin-2-yl

406 Cl | NH, 2-Py 3.4, 5-Trimethyl-pyridin-2-yl

407 Cl | NH, 2-Py 3.4 5-Trimethyl-1-oxypyridin-2-vi

408 Cl | NI, 2-Py 4,5,6-Trimethoxypyridin-2-yi

409 Cl | NH, 2Py 4.5 6-Trimethoxy-1-0xypyridin-2-yl

410 Cl | NH; 2-Py 3 4,5-Trimethoxy-pyridin-2-yi

411 Cl | NH; 2-Py 3,4,5-Trimethoxy-1-oxypyridin-2-vl

412 Ct | NH, 2-Py 4,5,6-Trimethyl-pyridin-2-yl

413 Cl | NH, 2Py 4.5 6-Trimethy!- 1 -oxypyridin-Z-yl

414 Cl | NH; 2-Py 4,6-Dimethyl-5-methoxy-pyridin-2-vl

415 Cl | NH; 2-Py 4,6-Dimethyl-5-methoxypyridin-3-y1

416 Cl | NH 2-Py 4,6-Dimethvl-5-methoxy-1-oxypyridin-3-yl

417 Cl | NH, 2-Py 4,6-Dimethyl-5-bromopyridin-3-vi

418 Cl { NH, 2-Py 4,6-Dimethyi-5-chloropyridin-3-vl
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336 Cl I NTI12 (CH2)30H 3,5-Dimethyl-4-iodopyridin-2-yi 337 CI NH2 (CH2)30H 3,5-Dimeth
I-4-iodo-l-ox yridin-2-yl 338 ClI NH2 (CH2)30OH 3,5-Dimethyl-4-thiomethyl-pyridin-2-yl 339 ClI NH2

(CH2)30H 3,5-Dimeth_I-4-thiometh I-1-ox yridin-2-yl 340 CI NH, (CH2)3C%,IEI

.
3,4,5-TrimettyLAVHEIET A1 341 CINH2 (CH2)30H 3,4,5-Trimethyl--oxypylidin-2-yl 342 €I NH2
(CH2)33H. A6 TRAMETROX yrldlh- -RF 343 CI'NIH2 (CH2)30H 4,5,6-Rfimethoxy-l-oxypyridini2-yl 344
Cl NH2 aC#H2 30H G4, 58 rjmethoxg-Pyridin-2-yl 345 Cl MN-RiECHP)BOmopyridin-3-yi
3,4,5-Trufethoxy-1-kypiidin-2-yl 348 C| NH, CH2)30H., @-}Blﬁeﬁﬁrh‘i’e%hWdeQWI 347 CliNH2
(CH2)3GRL4,5,6-Tiinetl-l-ox yridthEZ-yl 348 (C| NH2 $GHPry=thi-met hibthoxy-pyridin-2-yl
349 C| N2 (CH2 ?gn %I}%ﬁa-hlmpth Iéﬁpé;hpfhny vridin-3- 1 qﬂrﬁrﬂlmthﬁr?wﬂ?ﬂzulé
4,6-Dimé€l§yl=5=me“.v Zoxypyridi Y351 CH-NH2(G R 1B _brome-yrigdin-3-yl
352 CI i$hi (CH2HHOMEE 6 Dimetiyib-chioropyridin-3-yE Yy e
| HISEHEHREQRH S-Dimethyp-chioropyridin-SyE S & 15'6r6h’10m°d‘1“n- o o
5,6-Dimefaytr4=broino Wim=S=yt 395 INH2 \.,nc)ouq B BRI Y 355 Cl NH2
CH2)30tH;2;6-Dimegyiig,] iin-2-yt—356 CI NHZdBH2 sWhlidRHmetyl- yridin-4-yl 357 Cl
NH, (CHZZOH Z,;83&- Tfmethyl-pyrigipy4-yI 358 CT NH, CHP sk 2i3bnddametaog-pyridin-4-yl 359
Cl NH2,@3K2)30H @, 6-Bimeth [-3-bresmo yridinid-yl 360, ChMER:(CHZB02:Ribaneth 1-3-¢hloro
yridin-4tyBB61 Cl NH2 XE8H2)30H 418:Dimethy|-5-i0ddphiicktis3-4AmB8BaxEl MG H2-R OH
3,5-Dimdfiyli4-amigbpidin-2-yl 3681 Cl NH2 CH20H33 3 Distiwikybzpmapthdiegridin-2-yl 364 CI
NH2 CH2%3H, 3,5-Dithefiili-4-methaxBR|-oxypyridin-2-A; ANty PAORITOS AP PECTAIZ006/011846 ..
e e A3 CID.J gi Nﬁi‘h 1 :g" Eh i N =~ Dééﬁaimﬁm}dﬁ‘ﬁ}&qwm&kﬁlmnfh\/l.. 1-bromo
vridin-oLERae cilniilis Wihaon 3 & Bhmethul 4 brome b el 4oL VRV 2 Vb )
y YO0 OO ctry v ST NT T T
3,5-Dirfetiytd-chlarb Y 2-yH 364 SHNH2-CHROH 35 e AR -%{%&ip%yl—%g cl
’ Asy O P IR :,’_,A:,lﬁ?,,;\,}\m%'l%godgi—‘?’)x‘ﬁ!p Tt T

NH2 Chtz63H3.5-Dpet i IUUU[JyIleﬂIII 2-yt—370-Ct NGRS B R HE vrﬂiiﬂj%u Foxyridin-2-yl
371 Cl NHg CHZOHZSqpImethy=2-gjomethy yrlums,mfh 1-thiomethyl-1-oxypyridin-2-yl

439 Cl | NH, Ph 3.,4,5-Trimethyl-pyridin-Z-y}

440 Cl | NH, Ph 3.4,5-Trimethyi-1-oxypyridin-2-vi

441 Cl | NHE, Ph 4.5 6-Trimethoxypyridin-2-yl

442 Cl | NH, Ph 4.5, 6-Trimethoxy-1-oxypyridin-2-yl

4473 Cl | NH, Ph 3.4,5-Trimethoxy-pyridin-2-vi

444 Cl | NH, i 3,4,5-Trimethoxy-1-oxypyridin-2-y1

443 Cl | NH, Ph 4,5 6-Trimethyl-pyridin-2-yl

446 Cl | NH, Ph 4,5.6-Trimethyl-1-oxypyridin-2-yi

447 Cl | NH, Ph 4.6-Dhimethyl-5-methoxy-pyridin-2-yi

448 Ci | NH, Ph 4,6-Dimethyl-5-methoxypyridin-3-yi

449 Cl | NH; Ph 4.6-Dimethyl-5-methoxy-1-oxypyridin-3-yl

450 Cl | NH, Pk 4,6-Dimethyl-5-bromopyridin-3-yi

451 Cl | NH, Ph 4,6-Dimethyl-5-chloropyridin-3-yl

452 Cl | NH, Ph 5,6-Dimethyi-4-bromopyridin-3-yi

453 Cl { NH; Ph 5,6-Dimethyi-4-chloropyridin-3-yl

454 Cl | NH; Ph 2 6-Dimethyl-3-methoxypyridin-4-vi

455 Cl | NH: Ph 2,6-Dimethyl-pyridin-4-yl

456 Cl | NH; Ph 2 3,6-Trimethyl-pyridin-4-yi

457 Cl | NH; Ph 2,3,6-Trimethoxy-pyridin-4-vl

458 Cl | NH, Ph 2,6-Dimethyl-3-bromopyridin-4-vl

459 Cl | NH, Ph 2,6-Dimethyl-3-chloropyridin-4-y!

460 Cl | NH, Ph 4,6-Dimethyl-5-iodopyridin-3-y]

461 Cl | NH; Ph 3,5-Dimethyi-4-aminopyridin-2-yl

462 Cl | NH, 3.Py 3,5-Dimethyi-4-methoxypyridin-2~yl

463 Cl | NH, 3-Py 3,5-Dimethyl-4-methoxy-1-oxypyridin-2-yl

464 Cl | NH, 3-Py 3,5-Dimethyl-4-bromopyridin-2-vl

465 Cl i NH, 3-Py 3,5-Dimethyl-4-bromo-1-oxypyridin-2-y1

466 Cl 1 NH, 3-Py 3,5-Dimethyl-4-chloropyridin-2-y}

467 Cl | NH, 3-Py 3,5-Dimethyi-4-chloro-1 -oxypyridin-Z-y]

468 Cl | NH, 3-Py 3,5-Dimethyl-4-iodopyridin-2-y!

469 Cl | NH; 3-Py 3.5-Dimethyl-4-iodo-1-oxypyridin-2-vl

470 Cl | NH, 3-Py 3.5-Dimethyl-d-thiomethyl-pyridin-2-vl

471 Cl | NH, 3-Py 3,5-Dimethyl-4-thiomethyl-1 -oxypyridin-2-vi

472 Cl | NH, 3-Py 3,4,5-Trimethyl-pyridin-2-yl
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372 CI NH2 CH20H 3,5-Dimeth I-4-thiomethyl-I-ox yri 373 Cl NH2 CH20H 3,4,5-Trimethyl- yridin-2-yl
374 CI NH2 CH20H 3,4,5-Trimethyl-l-ox yridin-2-yl 375 ClI NH2 CH20H 4,5,6-Trimethox yridin-2-yl

376 CI NH2 CH20H 4.5,6-Trimethox

y-l-oxypyridin-2-yl 377 CI NH2 CH2

3,4,5- Trlmegﬁ‘ég){y:p)'/rl&?%??-yl 378 CLNHZ CH20H 3,4,5-Trimethoxy-l-ox yrEh 859%/@‘}%4& NH2
CH20H Mo5, 68 riREAyIRYHHIA-2-y1" BBO Tl NH2 CH20H 4,5,6-Trimeflyl-1-0x yridin-2-yI 381 CI NH2
CH20H4 B-Dimetii}l-5¥Methoxy- vBidin-2-yl 382 Cl NH2 CHDR@idiyB: RicpethdiB-phethox yridin-3-yl
383 CI Mi#®_cH2QH! 4,80himethyl-S4ethoxy-l-oxypyridinB54-B8detinpi2idiHPOH
4,6-DimathAyl-5-brofio y¥idtin-3- yl. ?ﬁFPY“I NH2 CH20OH Ar,é»ﬁaiﬁm%ﬂxys anmlmm \i 386.Cl NH2
CH20H 578 -Dirnetk-41 8-yl 388
Ci NH2-EHi20H 262Dk A-4-yl 390
Cl NHI A2 3.5 61 € | 392 CI
2 g e ST et s AR T A

NH2 C 2,6 Onel; $=oromoy n=4-yi—393 <t w" A -&ﬁeﬁi&f; lb%@ﬂia ﬂuum yridin-4-y1
394 Cl ¥ CHZ0H; 4, ggimetnyl-55isglo yriding3 -yl dupmfﬂl%ypgﬂlﬁ&ﬁ%xypyndm- 3yl
3,5-Dimatnyl-4-amioopwidin-2-yl 3866 CT'NH? 2-Py 8. brlumatdl-math o giranl3397 CTNH2 2-Py
3,5-Dime#iyl-4-mettiokidokypyridia-Ryyl 398 Cl NH2 243/ 3heBitretiohdRrmmnaidin-2- 1T 399 ClI NH2
2-Py 3,648imethyl-Zlbrdfo:l-ox yridid2-yl 400 Cl NH2 24Ppi3depifnethnbpg:chidrglidin-2-yl 1401 CI
NH2 2-P$#3 5-Diméthy[NHehloro-l-oxypyridin-2-yl 402 Cl.&Rnptiei-Bhiebamettiyid4yiodopyridin-2-yl
403 CI #80 -Py Q,(a-hh%f yl-4- iod¥-0x yridin-2-yl 4(@1@%@’?5}@@1“0}3}“&1%3'371
3 5_Din\|§&z\/! 4-th oq]}uuhw Zr'\lrlrhn ’)3\PV/IHR CLNY n-2-y1
466 Cl L‘ﬂgg{ D_Dhy d M' F{-\n« | n3r n LA 408 ClI

489 £ Y C"’N’H‘. AL 'P';'f""'""
NH2 2- Wi ,G-Tllmc IMZy yrictn= 2%, 409-CH 10 ClI
NH2 2-P33,4.5-Trife Y- [din=-2-§ AT CHNH TRt ‘ 4312 CI NH2
2 Py 4,545 TTimethylipyRdin-2-yI 3.y 2 6-D1methy1 3- chloropyradm-tl-yl

493 Cl | NH, 3-Py 4.6-Dimethyl-5-iodopyridin-3-vl

494 Cl | NH, 3-Py 3,5-Dimethyl-4-aminopyridin-2-yi

495 {1 | NH, CH;-NMe, 3,5-Dimethyl-4-methoxypyridin-2 -yl

496 Cl | NH, CHy-NMe, 3,5-Dimethyl-4-methoxy-1 -oxypyridin-2-yl

497 Cl | NH, CH;-NMe, 3,5-Dimetiryl-4-bromopyridin-2-yl

498 Ci | NH, CHy-NMe, 3,5-Dimethyl-4-bromo-1-oxypyridin-2-y]

499 Cl | NH, CH,-NMe; 3.5-Dimethyi-4-chloropyridin-2-yl

500 Cl | NH; CH,-NMe;, 3,5-Dimethyl-4-chloro-1-oxypyridin-2-yl

501 Cl | NH. CH,-NMe; 3.5-Dimethyl-4-iodopyridin-2-yi

502 Cl 1 NH, CH;-NMe- 3,5-Dimethyl-4-iodo-1 -oxypyridin-2-yi

503 Cl | NH, CH;-NMe, 3,5-Dimethyl-4-thiomethyl-pyridin-2-yl

504 Cl | NH, CH,-NMe, 3,5-Dimethyl-4-thiomethyl-1-oxypyridin-2-y1

505 Cl | NH, CH,-NMe, 3,4,5-Trimethyl-pyridin-2-y1

506 Cl | NH, CH,-NMe, 3,4, 5-Trimethyl-1-oxypyridin-2-yl

307 Cl | NH, CH,-NMe, 4,5,6-Trimethoxypyridin-2-yl

508 Cl 1 Ni, CH,-INMe, 4,5,6-Trimethoxy~1 -oxypyridin-2-vyl

509 Cl | NH; CH,-NMe, 3,4,5-Trimethoxy-pyridin-2-y1

510 Cl | NH; CH,-NMe, 3.4,5-Trimethoxy-1-oxypyridin-2-y1

511 Cl i NH, CH;-NMe, 4,5,6-Trimethyl-pyridin-2-vl

512 Cl | NH; CH,-NMe, 4,5,6-Trimethyi-1 -oxypyridin-2-yl

513 Cl | NH, CH,-NMe, 4,6-Dimethyl-5-methoxy-pyridin-2-yi

514 Cl | NH, CH,-NMe, 4,6-Dimethyl-5-methoxypyridin-3-yl

515 Cl | NH, CH,-NMe, 4,6-Dimethyl-5-methoxy- i -oxypyridin-3-yl

516 Cl | NH, CH:-NMe, 4,6-Dimethyl-5-bromopyridin-3-y!

517 Cl | N, CH,-NMe, 4,6-Dimethyl-5-chloropyridin-3-yl

518 Ci | NH, CH,-NMe, 5,6-Dimethyl-4-bromopyridin-3-vl

519 Cl | NIl CH;-NMe, 3,6-Dimethyl-4-chloropyridin-3-y!

520 Cl | NH, CH,-NMe, 2,6-Drimethyi-3-methoxypyridin-4-yl

521 Cl | Ni, CH;-NMe, 2,6-Dimethyl-pyridin-4-yl

522 Cl | NH, CH:-NMie, 2.3,6-Trimethyl-oyridin-d-yl

523 Cl | NH, CH,-NMe, 2,3,6-Trimethoxy-pyridin-4-yi

524 Cl | Ni, CH,-NMe, 2,6-Dimethyl-3-bromopyridin-4-y!

525 Cl | NE, CH,-NMe, 2,6-Dimethyi-3-chloropyridin-4-vl

1526 Cl | NH, CH;-NMe, 4,6-Dimethyl-S-iodopyridin-3-yl
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413 CI NH2 2-Py 4,5,6-Trimethyl-l-ox yridin-2-yl 414 CI NH2 2-Py 4,6-Dimethyl-5-methox - yridin-2-yl
415 Cl NH2 2-Py 4,6-Dimethyl-5-methoxypyridin-3-y1l 416 Cl NH2 2-Py

4,6-Dimethyl-5-methox

-|-oxypyridin-3-yl 417 Cl NH2 2-Py 4,6-Dimethyl-5-brom

ridin-3-yl 18 Cl
NH2 2-Py 4,6 Biffietfyr 1%chloro yridin:3:yl -41 WO 2006/105372 pCTIUEI0bB b §,,, e e I
3-.t,.. : R"“' F ZTHECIR -Py 5,6-Dimethyl-4-brgmo din-3- 1 420 CI NR2 2 Py
5.6-Dirigghy[4- “ciiero m@m 3y G NOENHZ 2-Py 2,6-Dinoihyigrmethopyidine4dyl 422 C|] NH2 2-Py
2,6-Dimethyl-pyridmi-4-yEA23 Cl NHR 2-Py 2,3,6-Trimethybineitiih-depdthd R4 GiddH2vP-P v
2,3,6-Trazethoxy+pyirididE4 -yl 425 CENH2 2-Py 2.6- DmﬂWbﬂ%ﬂmﬁEWWﬁlmdm%}@l NH2 2-Py
2,6-Diméth 1:3-chidib yNBin-4-yl 4274C| NTH2 2-Py 4,6 Thrhers EPREYIEEE-A-YA 428 CINH2 2-Py
3,5-Dimé3fy|-4-amigio Wiin-2-yl 428.C1 NH1 Ph 3 5 rRegeiva, mﬂ:mmmlmﬂzﬁn CILNH2 11 Ph
3,5-Dim¢§$@y -A-methoxHeox \/rlrhn 7H/I 431.C I\Il—l') Dh%@mnﬂmﬁnchlwnmﬁimb vi-4321CI NH2 Ph
3,5_Dirn_é_%ll-\l A-bio m\ n\/rmlun 2 433 CHNHR2| Ip?ﬂpgnﬂ?% ‘4_&3}01;,0-.1;;9){3@ 111" . | NH2 Ph
3.5-Dink éﬁﬁ\], 4 b G NE A g i Dimethytd-iodopy: Hmbﬁ,y hf
. ! ”3 15y| _,,r .ulllltc\}\: |N=£{?2) fieh=2 y FoO0 TN ALHI:'II ??Mfﬁ%&klﬂ“‘aay? ) NH2 Ph
3,5-D|nuggéyu-q-nuu@reﬁﬂl|un| 2=yt ﬁo/ CHiNH2 Ph KA I A R el w PR 138 ClI
NH2 Phr%s-Dimetiyi-axgiiamethyl-1§pX yridin-2-yl gtg,g);ﬂd}ﬂyg&@go%ig&@dﬁmﬂmy@ﬁw@ln -24yl 440 ClI
NH2 Ph&& 5-TrimeihykEox yridin-23yi 441 CI'1 NH2 Ph 4 3,6 hfinestheyigyidin-2-yl 442 ¢l t NH2
Ph 4,5,653simethoxyrlrasgpyridin-2-yi 443 Cl NH2 Ph 3 2 &5ThimefidXyoxyrigini@a41444 CI NH2 , Ph
3,4,5-Trisdethoxy-I-oxypuiiidin-2-yl 445 CI NH2|Ph 4.,5.6-Tfimetrdeeidipstcyl-2496 CI NH2 Ph
4,5,6-Tripdethyl-l-0Xipyhillinl 2-y| 4478C| NH2 Ph 4,6-Dith&hyimethemdxgEsppindind-y 448 CI NH2 Ph
4,6-Diméthyl-5-mefHoxderidin-3- yl B 3,4,5-Trimethoxy-pyridin-2-yl
543 Cl | NH, " H 3.4,5-Trimethoxy-1-oxypyridin-2-yl
544 Cl | NE, 5! 4,5, 6-Trimethyl-pyridin-2-yl
545 Cl | NH, H 4,5,6-Trimethyl-1-oxypryridin-2-vl
546 Cl | NH, H 4 6-Dimethyl-5-methoxy-pyridin-2-yl
547 Cl | NH, H 4,6-Dimethyi-5-methoxypyridin-3-yl
548 Cl | NH, H 4.6-Dimethyi-5-methoxy-1 ~oxypyridin-3-yl
549 Cl | NH, H 4,6-Dimethyl-5-bromopyridin-3-yl
550 Cl | NH, H 4,6-Dimethyl-5-chloropyridin-3-yl
551 Cl | NH; H 5,6-Dimethyl-4-bromopyridin-3-y1
552 Cl | NH, H 5,6-Dimeihyl-4-chloropyridin-3-yl
353 Cl | NH, H 2,6-Dimethyl-3-methoxypyridin-4-yl
554 Cl | NH, H 2, 6-Dimethyl-pyridin-4-yl
555 Cl | NH; H 2.3 6-Trimethyl-pyridin-4-yl
556 Cl | NH; I 2,3.6-Trimethoxy-pyridin-4-yt
557 €l 1 NH, H 2,6-Dimethyl-3-bromopyridin-4-yl
558 Ci | NH, H 2,6-Dimethvi-3-chloropyridin-4-yl
559 Cl | NH; H 3,5-Dimethyl-4-agminopyridin-2-yl
560 Cl | NH, Me 3,5-Dimethyi-4-methoxypyridin-2-yl
561 Cil | NH, Me 3,5-Dimethyl-4-methoxy-1-oxypyridin-2-yl
562 C1 | NH, Me 3,5-Dimethyl-4-bromopyridin-2-yl
563 Cl | NH, Me 3,5-Dimethyl-4-oromo-1 -oxypyridin-2-yl
564 Cl i NH, Me 3,5-Dimethyl-4-chloropyridin-2 -yl
565 Cl | NHp Me 3, 5-Dimethyl-4-chloro-1-oxypyridin-2-yl
566 Cl | NH, Me 3,5-Dimethyl-d4-iodopyridin-2-yl
567 Cl | NIL Me 3,5-Dimethyl-4-iodo-1-oxypyridin-2-y1
568 Cl | NH, Me 3,5-Dimethyt-d-thiomethyl-pyridin-2-yl
569 Cl | NH, Me 3,5-Dimethyl-4-thiomethyl-1 -oxypyridin-2-y]
570 Cl | NH, Me 3,4,5-Trimethyl-pyridin-2-yl
371 Cl | NH; Me 3,4,5-Trimethyl-1-oxypyridin-2-yl
372 Cl | NHE, Me 4,6-Dimethyl-5-methoxypyridin-3-yl
573 C1 | NH; Me 4,6-Dimethyl-5-methoxy-1-oxypyridin-3-yl
574 Cl | NH, Me 3,5-Dimethyi-4-aminopyridin-2-yl
575 Cl | NH: Et 3,5-Dimethyl-4-methoxypyridin-2-vi
576 Cl | NH; Et 3,5-Dimethyl-4-methoxy-1-oxypyridin-2-yl
577 Cl | NH: Et 3, 5-Dimethyl-4-bromopyridin-2-y1
578 Cl { NH, Hi 3,5-Dimethyl-4-bromo-1-oxypyridin-2-yl
579 Cl | NH; Et 3,5-Dimethyl-4-chloropyridin-2-yi
580 Cl | NH; Et 3,5-Dimethyl-4-chlore-1-oxypyridin-2-yl
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449 1 CI NH2 Ph 4,6-Dimethyl-5-methoxy-I-oxypyridin-3-yl 450 ClI NH2 Ph 4,6-Dimeth |-5-bromo
yridin-3-yl 451 ClI NH2 Ph 4,6-Dimethyl-5-chlorop 'din-3-yl 452 ClI NH2 Ph 5,6-Dimethyl-4-bromo

idin-3- 1 453 Cl NH2 Ph 5,6-Dimethyl-4-chloropyridin-3- | 454 CI NH1 Ph 2T6 D'{.“EFHY' -3-methox
ridin-4-yl 45%"&2&?1%(#",& 2,6-Dimethylpyridin-4-yl 456 CI NH2 Ph 2,3,6-THMEWRYpyrithh-4-y 457 Cl
NH2 PR Re3 6 fmatios LY HP Ph Z,6-Dimethyl-3-bpdmo din-4-yl 459 CI'NH2 Ph
2,6-Dimethyl-3-chiaro|widjr-4-yl 46@CI NH2 Bh 4 6-Dimeihyiktigtiopydiginidnyt #61 CTNHZ Ph
3,5-Dimétilyl-4-amifo|ithl: 2-yl 462 €& NH2 3-Ry 3,5-Difrethyibdlrhetine k-yxicyrid@sy-463 Cl NH2 3-Py
3,5-Diméfliyl-4-metHox¥Hox yridin-2Byl 464 CIINH2 BPypdisi ' Hytpnraiidia-g-yl 465 Cl NH2
3-Py 3,53ffimethy]-43hrdi¥in.|- nxvnvrlﬁ'in 2-yl 466 CPNPmRii-4- irynatathljoaveridia3mHin-2-yl 467 Cl
NH2 3- Diﬁé,s-ni mgﬂ‘\ N 1Inrn I nyth\/rlrhn ')-\/I 468 CJ I\W{W&lﬂ Pmdmﬂ'ﬂdd lndn \Il‘ldljn 2- yI 469
Cl NH2 ’589\’, 35 '_):Q]\I:#\TYZ iodo-o 470 n_l! '“ 3 BAr a‘.'i--l A A thiome 1y| pynd
||-2-yl '3317 CHNH23= %ﬂ S-Dimeth-4-thiomethy-=axyridh 2T 79?5}“
3.45-T SB’SU y C? m’: A\ AL Aptla nr—n-lr_\ynr\ 1] 4 thﬁy AR “Oxmmﬁam’iiyl H3 R
4,5-Trggethy=pyre 42" WO 206/ 105372 PCT J%@%}{ Jz_aliﬁinb Xithooyl 2 T s 473

Cl NH2[3d3y 3.4, 5-F{IMgHT - 1-0X Vi 2=y 474 CrNtis3i; A MR ORYRYAgN=2-yt~475 Cl
NH2 3-Ps415/6-Trimathers;1-0X yrldymg:;tyl 476[CI ng@&@ﬁ%@gﬁm%ﬁgﬁa@m Yl &77 Cl NH2
3-Py 3,487Tlimethaxy-hok yridin-26y0,#@/8 CI NH2 3-Py A5hrksimiethybmgiditizd1479 CI NH2 3-Py
4,5,6-Tripdéthyl-l-oxyridii2ryl 480C0ERIH2 3-Py 4,6-DiFigithelB-frAetiexy-oypdinddxyv81 [ Gl NH2
3-Py 4,6%methy|-5mefHax} yridint8uHt 482 CI NH2 3-@M,MGMU2WI oxvovrlcm-3-yl
483 C| NH2 3-Py U@-Diethyl-5-hidhBhyridin-R-yl 484-Bimgh B yridin-3-yl
485 Cl Ni%o_3.py5. DivHatl h\/l A-bESd _\/rlrhn 3.1 Agﬁ}‘ﬁﬂm@thyb‘%ﬂﬂdﬂpméwﬂﬁ A- din-3-yl

597 77 TNH, TCORt 7 3, 5-Dimethyl-4-iodo- 1 -oxypyridiri-2-y!

598 Cl1 | NH, CO,Et 3,5-Dimethyl-4-thigmethyl-pyridin-2-vl

599 Cl | NI, CO,Et 3,5-Dimethyl-4-thiomethyl-1-oxypyridin-2-y1

600 Cl i NH, CO,Et 3.4, 5-Trimethylpyridin-2-vl

601 Cl | NH, CO,Et 3,4 5-Trimethyl-1-oxypyridin-2-yi

602 Cl | NH, CO.EL 4,6-Dimethyl-5-methoxypyridin-3-vl

603 Cl | NH, COyEt 4,6-Dimethyl-5-methoxy-1-oxypyridin-3-yl

604 Ci | NH. CO,Et 3,5-Dimethyi-4-aminopyridin-2-y]

605 Cl | NH, CN 3,5-Dimethyl-4-methoxypyridin-2-vi

606 Cl i NH; CN 3,5-Dimethyl-4-methoxy-1-oxypyridin-2-yi

607 Cl | NH, CN 3.5-Dimethyl-4-bromopyridin-2 -y}

608 Cl | NH, CN 3,5-Dimethyl-4-bromo-1-oxypyridin-2~yl

609 Cl | NI, CN 3,5-Dimethy!-4-chloropyridin-2-vl

610 Cl | NH, CN 3,5-Dimethyi-4-chioro-1-oxypyridin-2-yl

611 Cl | NH, CN 3,5-Dimethy!-4-iodopyridin-2-y1

612 Cl | NH, CN 3,5-Dimethyl-4-iodo-1-oxvypyridin-2-yl

613 Cl | NH, CN 3,5-Dimethyl-4-thiomethyl-pyridin-2-vl

614 Cl | NH, CN 3,5-Dimethyl-4-thiomethyl-1-oxypyridin~-2-yl

615 Cl | NH, CN 3.4,5-Trimethyl-pyridin-2-y1

616 Cl | NH, CN 3,4.5-Frimethyl-1-oxypyridin-2-yi

617 Cl | NH, CN 4,6-Dimethyl-5-methoxypyridin-3-yl

618 Cl | NH; CN 4,6-Dimethyi-5-methoxy-1-oxypyridin-3-vl

619 Cl | NH, CN 3,5-Dimethyl-4-aminopyridin-2 -yl

620 Cl | NH, CMe,OH 3,5-Dimethyl-4-methoxypyridin-2-yl

621 Cl | NH; CMe,OH 3,5-Dimethyi-4-methoxy-1 -oxypyridin-2-vi

622 Cl | NH, CMe,OH 3,5-Dimethyl-4-bromopyridin-2-v]

623 Ci | NH, CMe,0H 3,5-Dimethyi-4-bromo- 1 -oxypyridin-2 -yl

624 Cl | NH, CMe,OH 3,5-Dimethyl-4-chloropyridin-2-y!

625 Cl | NH, CMe,OH 3,5-Dimethyl-4-chloro-1~-oxypyridin-2-y]

626 Cl | NH, CMe,OH 3,5-Dimethyi-4-iodopyridin-2-vi

627 Cl | NH; CMe,OH 3,5-Dimethyl-4-iodo~1-oxypyridin-2-yl

628 €l | NH, CMe,OH 3,5-Dimethyl-4-thiomethyl-pyridin-2-yl

629 Cl | NH, CMe,OH 3,5-Dimethyl-4-thiomethyl-1-oxypyridin-2.yi

6360 Cl | NH, CMe,OH 3.4,5-Trimethyl-pyridin-2-vi

631 Cl | NH, CMe,OH 3.4.5-Trimethyl-1-oxypyridin-2-yl

632 Cl | NH; CMe,OH 4,6-Dimethyl-5-methoxypyridin-3-yl

633 Cl { NH; CMe,OH 4,6-Dimethyl-5-methexy-1-oxyoyridin-3-yl

634 Cl i NH, CMe,OH 3,5-Dimethvl-4-aminopyridin-2-yl
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487 CI NH2 3-Py 2,6-Dimethyl-3-methox yridin-4-yl 488 C1 NH2 3-Py 2,6-Dimethyl-pyridin-4-yl 489 CI
NH2 3-Py 2,3,6-Trimethyl-pyridin-4-yl 490 CI NH2 3-Py 2,3,6-Trimethoxy- yridin-4- yI 491 CINH2 3-Py

2,6-Dimethyl-3-bromo. yridin-4-yl 492 CI NH2 3-Py 2,6-Dime th I-3- chloro r| T}nzgf 493 CI NH2 3-Py
4,6- Dumethyl‘-"é‘?(%?i'éﬁyr c% 3- yI 494 Cl NH2 3-Py 3,5-Dimethyl-4-amino yrl OB 8 NH2
CH2-N oY N-2-yt 496 CHNH2 CH2-Nge2
3,5-Di ‘g‘l A TIEORYH: )xyp@gm wﬂzw/ T CTNAZS G hmNIVEZ B e 2Zromo yridin-2- |
498 CINM, Nile -Dingglayié:0romoil-oxy pyridincd:yl- 4489 GHNHE G 2hNmMeD 3,5iDimeth
I-4-chlom3yridin-2-g1 588..Cl NH2EGZKMe2 3,5-Dimeth§iitsctilota-boxngndidi®41 501 Cl NH2
CH2-NM&2 -Didiet Iodcf»ﬂ:lﬁm@zﬁBOZ Cl! NH2.EPinnings Bfmmmwﬁil-nxv yridin-2-yl
503 CI|NH2 NI ePl3:5-Di -pyridid=DigieBACRIeE Ertye
3,5-Dimédhy idrhe _oxyfielelfftll 508 (‘I Ni2Timeliechlaror SoRYPIRdE Sl ridin 2-y| 506 Cl
NH2 CHZINN Qg 5-Fin efh\,*!’-ﬁ.IJS;M 07-CHNEP B h P "" Bl o priein-2-yl 508
ly i aleE e QR S o GihylsAacda- i .q 1din-2-yY
O NH2 B NMs 8 Frimesibin ol o2+ SR BHECHENRER (0
3,4,5-Tk Jet / I.QEII ARSI RS éz bn.‘ -NM_'FS gl&ﬁ&ﬁl}h jﬂ%Hﬂ%.]@lr% H.Hlllzéﬁyl 511 CI NH2
CH2-N = TRy yTiBf L, 52 CIINH2 TCHZ NN aZi AP TRy -0Xypyridin-2-yl 513
Cl NHZ2&fg2rNMe 4, etn)@m@@ﬁm(y idin-2-yI 514 CHiNREEEH N MER2 -y
4,6-Dimeihy etho idin-BryCHtHEl NH2 CH,-NMa2d-6ridineaitloemdthoxy:1-ox idin-3- 1 516
ClI NH2 42+ Yo &m’lmethﬂmyridin-3-»4,6511ii1@h%2n€ﬂk¢2yNM@m@ﬁB3mbth 1-5-chloro
yridin-3-¢495 ITHPMTH2- NIeQHh @Vt thy|-4-brofmd-Disifd-4Imeh e mvER 20 2-NMe?
5,6-Dimésfyl [\Yte) -FHEHONLNE2 CHO- &ﬁﬂﬁlmmwmmm}ﬁmd@ﬁﬂﬂd yl521 Cl
NH2 CHENMe2 D GLmi \/|GJW:CM%Q&I)9 CLNH2. )bt /1 523 Cl
NH2 CHZAIM _L%@ n 3 ﬁa.o){\,l 524-Ci: §1D|L§11Pf§}’lr4r\h§?gk9 1~0KYPYH ~ -yl ]
2,6-Dimdtys ; 1 2 EHo-NMaZ DR R odn Ay k506 ¢
’ 1 65a CLor ZQH‘CWQQD‘H,\ 3 5-IFimethyl-4-Chloro- oL ypyrdsh- 5"}1 Y
NH2 Chigshii FETH NE "é‘%‘r‘fszééb'Hf’ =43 3,5-Dimethyl-4-iodopyridin-2-yl
656 Cl CH,CH,CMe,0I1 3,5-Dimethvl-4-iodo-1 -oxypyridin-2-v]
657 Cl CH,CH,.CMe,0H 3.5-Dimethyl-4-thiomethyl-pyridin-2-y1
658 Cl CH,CH,CMe,0H 3,5-Dimethyl-d-thiomethyl-1 -oxypyridin-2-yl
659 Cl CH,CH.CMe,0OH 3.4,5-Trimethyl-pyridin-2-v!
660 Cl CH,CH,CMe,OH 3,4,5-Trimethyl-1-oxypyridin-2-vi
661 cl CH,CH,CMe,0H 4.6-Dimefhyl-5-methoxypyridin-3-vl
662 Cl CH,CH.CMe, 011 4,6-Dimethyl-5-methoxy-1 -oxypyridin-3-yi
663 al —-CHQ—NCO 3,5-Dimethyl-4-methoxypyridin-2-y]
664 cl —CHpN Co 3,5-Dimethyl-4-methoxy-1 -oxypyridin-2-yl
665 i me Gl CO 3.5-Dimethyl-4-bromopyridin-2-yl
666 cl —CH Co 3,5-Dimethyl-4-bromo-1-oxypyridin-2-yl
667 ci —GHy Co 35 Dimethyl-4-chloropyridin-2-y1
668 Cl —CHg~ NCO 3,5-Dimethyl-4-chloro-1-oxypyridin-2-y1
669 cl —CHy~ NCO 3,5-Dimethyl-4-iodopyridin-2-y1
670 cl Gy Co 3,5-Dimethyl-4-iodo-1-oxypyridin-2-yl
671 cl —CHyN Do 3 5-Dimethyl-4-thiomethyl-pyridin-2-y1
672 a — b @o 3,5-Dimethyl-4-thiomethyl-1-oxypyridin-2-yl
673 cl —CHy- Do 3,4,5-Trimethyl-pyridin-2-y1
674 cl —GH Co 3,4 5-Trimethyl-1-oxypyridin-2-y1
675 Ci G Co 4,6-Dimethyl-5 -methoxypyridis-3-y]
676 cl Gy Co 4 6-Dimethyl-5-methoxy-1-oxypyridin-3-yl
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WO 2006/105372 PCT/US2006/011846 No. 'it 527 CI NHz CH2-NMe2 3,5-Dimethyl-4-amino
yridin-2-yl 528 ClI NH2 H 3,5-Dimethyl-4-methox yridin-2-yl 529 C1 NH2 H

3,5-Dimethyl-4- metho>% 1-ox yridin-2-yl 530 CI NH, H 3,5-Dimethyl-4-bromo

ﬁl‘ldln -2- §é§31 CI NH2 H
C

3,5-DimethyMMBIHBI0K yridin-2-y] 532 CI NH2 H 3,5-Dimethyl-4-chlord yHi INH2 H 3
5-Diméthel-A-BRIOrRIEORYTIaA- 20y - 584 CT NHP H 3,5-Dimethyl-4-048 din-2-yT 535 CTNH2 H
3,5- Dlm%g:}yl-4 iod%-l- fndin- 2-03{_%[ CI NH2 H 3,5-24 eth 14 t_hlo eth % 2 -yl 537 Cl 1 NH2
H 3,5-Dimethyl- 4»rh|n mefhyl-I- oxvnvndm-fzyl 538 CIN rmetrpy DVI‘I [ih-2-yl 539|CI NH2 H
3,4,5-T’im&timlel-omdlmﬁzyI 54@4@94@5 4,5,6- Tnme&@gmyﬂdmn?embx%@lhrglﬁ H
4,5,6- Trimet TOXy+1 1 yllu M=Z="1 042 NH2H-3:4;5= IIIIT[CLIIUA_y pylluul 2 yl S43-CHNHZ2H
3,4,5-TliPhethoxy |%1x/6%dm FSUANC] RH2| H 4.5 S ey d-pRsssiaiNg 2 H
4,5,6-Trigagthyl-l-0xypygigin-2- ﬂc@%@ 2 H4,6- Dim;gh}g [c‘ﬁel% xy- din- ]% A7 CINH2 H
4,6-Dimethyl-5-metha 1%%'(1 n-3-yl "848 €LNH? H 4 6-Dimiet }Ing r% 8]30%{1\1‘/1 )é%\llnr ?5%13 vyl 549 CINH2 H
4,6-Dimethyl-5-blomio Wigin-3-yb-550-&1 Nbi2 Hi 4.6-DisptinsiohioseRyrisiopdridin554 CI NH2 H
5,6-Dill etif;yi-c‘r-'ulmnu lidill-s-yi 552-CARH2 1H1-5;6= unllcul_yl 4=chloro y||uu| 3 yl 553-CHNH2 H
2,6-Dimé&tHyl-3-miefHox i n-zryﬁz%erHz H 2,6-Difh&thyneiitihchlrssBie2gH2 H 2,3,6-Trimeth
|- yridint4eyl 1556 CENHZH12,3.65T ;_r,ngﬁT\)éy yridin- I 57 C_NH% 6-Dimethyl-3-bromo
yridin-4:yl 558 CI NH2 H 216- nlmp'rhvl Q-pfhlnrr idin flzvlﬁ Sﬂ%y ﬁlg % ﬁ ¥ :%
3,5-Dimetay|+4-amitiopyditdin- Z-WH%Q | NtH2 Me 3 ,5- Dﬂwemwc%me&bm@&ﬁtﬁmz%dyl 561 CI|NH2 , Me
3,5-Din eg;{lyi-fl--m thogy=t=ox ylidill-z-yi/ﬁw\z CiiH2-ve 3;5= uullculyl A=hbromo _yIIUIII 2=1~563 C| NH2
Me 3,5{fmethyl-1 BroRTBloxy sy H2-y12564 CI NHRMRES By Kat e Hdin-2-y| 565 Cl
NH2 Me ﬁ%é -Dim th‘y ! %ﬁ?l Oro‘—"é%%%%{-'-@y' 3,5-Dimethyl-4-thiomethyl-pyridin-2-y1
687. Cl | NH, —GHyCH— CO 3.5-Dimethyl-4-thiomethyl-1-oxypyridin-2-vl
688 ct | NH, MCHZCHZ—N/\_:\O 3,4,5-Trimethyl-pyridin-2-y1
659 ClINH, | ~CHCH Co 3,4,5-Trimethyl-1-oxypyridin-2-y]
690 Ci | NH; —CHzCHz CO 4,6~Dimethy1-5-methoiypyridin-i*-yi
691 Cl | NH, —CHyCH— CO 4,6-Dimethyi-5-methoxy-1-oxypyridin-3-yl
N
692 1 19 | Cl | NH, | -CHaCHaCHy- NP 3,5-Dimethyl-4-methaxypyridin-2-vl
N
693 Cl | NH; | -GH2GHzCHg- P 3,5-Dirnethyl-4-methoxy-1-oxypyridin-2-yl
SN
694 Cl | NH; | -CHaCHCH,~ P 3,5-Dimethyl-4-bromopyridin-2-vl
SN
695 Cl | NH; | -CHoGHyCHy~ NP 3,5-Dimethyl-4-bromo-1-oxypyridin-2-yl
N
696 Cl | NH; | -CHzCHCHy~ NP 3,5-Dimethyl-4-chloropyridin-2-yl
/N
697 Cl | NH; | CHCHCH N O 3,5-Dimethyl-4-chloro-1-oxypyridin-2-yl
VAR
698 Cl | NH; | -CHpCHzCHy— A 3,5-Dimethyl-4-iodopyridin-2-yl
N
699 Cl | NHy | -CHaCHpCHy~ P 3,5-Dimethyl-4-iodo-1-oxypyridin-2-vi
700 Cl | NH; | -CHoCHzCHz~ CO 3,5-Dimethyl-4-thiomethyi-pyridin-2-yl
701 Cl | NH; | -CHaCHeCHz- N/\___/\O 3,5-Dimethyl-4-thiomethyl-1-oxypyridin-2-vl
N
762 Cl | NH; | -CH.CHzCHo- \_/o 3,4,5-Trimethyl-pyridin-2-yi
AN
703 Cl | NH; | -CHaCHyCHz- N P 3,4,5-Trivsethyl-1-oxypyridin-2-yl
N
704 Cl | NH; | -OHoCHoCHy- NP 4,6-Dimethyl-5-methoxypyridin-3-yl
SN
705 Cl | NH, | -CHaCHCHy~ L/O 4,6-Dimethyl-5-methoxy-1-0xypyridin-3-y]
N
706 Cl | NH, —CHy~ P 3,4,5-Trimethoxyphenyl
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566 ClI NH2 Me 3,5-Dimethyl-4-iodopyridin-2-yl 567 CI NH2 me 3,5-Dimethyl-4-iodo-I-ox idin-2-yl 568
CI NH2 Me 3,5-Dimethyl-4-thiomethyl-pyridin-2-yl 569 C| NH2 Me 3 ,5-Dimeth |-4-thiomethyl-l-ox

yridin-2-yl 570 CI NH2 Me 3,4,5-Trimethyl-pyridin-2-yl 571 CI NH2 Me 3,4
572 CINH2 M8 4 %“Eﬂ?ﬁ@thyl -5-methox yridin-3- | 573 CI NH2 Me

S GG apx yrdin-2-y1

| 575 C1

No. It5

e

X

l-ox-din-2-yl 587

596 ClI

3 CINTH,

4,6-Dirrgrl =il Xypyiteie 3 574 CT, NH2 Me 3,5-Dimgthyl-4-amino yridin-2-
NH2 t@S-DlmeSE%I-%ﬂ%ne thoxlBMrlgim_-%—yl ?76 CI NHZ L 3.0r RIMaMd-patigx -1-ox yridin-2-yl
577 CLNH2 Et 3,5-Dimethyl-4-brothopwidin-2kyl 578 CILNH2 Et
3,5-Difngihyl-4-Hrembroxypyridis2l 579 Cl NH2 Et 3,B:RiméthSkstectiorprysidin-2-yl 580 11 C1
NH2 | E+-3;5-Birr Cth‘ -4-ehtero-tox-yriein=2=yt=44- WO 20067105372 PCT/I1S2006/011846
581 C| k92| Et 31,57 ih@h 1-4-76te Nridi-2-y| 582 CI NHZRIEEHIRRGIRIEN0-1-ox yridin-2-y1 583
CI NHZ ET3,5-Dimeth I-4-thiomethyl- /\fd¢n -2-yl 584,Cl NH2ELZ S-himethvld-thiomethyl-1-
yridin-:Z?)}# 585 nﬁ i\ t3.4.5-T }yﬁnethv pyridin-2-yl 586 CINH2 Et gfll 5. Tr.mgafh\%%
CI NH4, 1 4,6-D n@gthlLfﬁ rnethayﬁg@gl 588 Cl W&i&3&®m@iﬁ&ﬂ5ﬂmbﬁmynblbx idin-3-yl 589
CI NH2Et3.5-B ..uthy! 4-amine-yrdireZ=y-590-CHNH2-CO2Et 8, 5-Dimethyt-4-methox yridin-2- 1 591
Cl NH2 TO2Et 3, 5Ditdhayl-4-TReboxY:l-ogXypyridin-2-yl 592€r Nty 35 -Dimethyl-4-promo
yridin-2=yI- 593 Tl %Ilr ~O7ET 3 B- % 4 bromo-I- -0X_ é{%}% ¥I4 §%n§e‘|;ll§‘$§h Et
3,5-Diﬂﬂz1[?1v -4-chl Cé\\!/%%ﬁ n-2- VP o) @-I—PéHZ CO2Et '2 5- Dlmpfh\/l 4-chloro- ﬁ\%}g{“’lﬂll‘\l 2-y
NH2 , CARET 3,5:Dimetty]4- |od99w;d@«syl 597 CI NH2 Q%Etﬁ%&@lmmhhyhﬂwmdo -l-ox yridin-2-yl
598 CIINH2CO2Et-3;5-Dimeth-1-4= |.|||u =yridin=2=yl 599 CINH2 COZET
3,5-Diméthy|-4-thiciethg:- -oxyswwmw 600 CI NH2 G280 5 iReipiiin-2-yl GOleI NH2
CO,Et 8,4 5Trimefyl-l-ax yridin-2-yl_602\Cl NH2 COZEf 4.6-Rimethyl-bmethox idingg- 1 6
CO2Et 4 7é6 Lmet \gﬂS-%roxv c?x \?ndm-«’% yl ’

717 N, —GHa T H \_/O 2-Bromo-3,5-Dimethyl-d-methoxyphenyl

718 Cl | NH, | (CHp),C(O)NMe, 3,5-Dimethyl-4-methoxypyridin-2-yl

719 Cl | NH; | (CHy)LC(O)NMe, 3,S-Dimethyl—dt-methoxy-}~0xypyr1dm-2-y1

720 Cl | NH; | {CILLC{ONMe, 3,5-Dimethyl-ﬂr-bmmopmdﬁ%—z.-yi

721 Cl | NH; | (CH,).C{ONMe, 3,5-Din1ethy1-4-brom0—1—0xypyndm—2-—y1

722 Cl | NE, | (CH,):LC(O)NMe, 3,5—Dimethyl-4-ch‘;oropyridml-?j—yl

723 Cl | NH, | (CH,),C{O)NMe, 3,5-Dimethy1—4—chlom—1—oxypyvndm&-y‘l

724 Cl | NH, | {(CH,),C(ONMe, 3,5—Dimathyl-é—iodopyndmf?j~y1

725 Cl | NB, | (CEL)LC{OINMe, 3,5-Dimethyi-4-iodo-1-oxypyridin-2-vi

726 Cl | NH;, | (CHL)L,C(OYNMe, 3,5-Dirne’thyl-4—thi0methyl~pyrid1’n—%-yl

727 Cl | NH; | (CHzRCHONMe, 3,5-Dimethyl-4-thiomethyl-1-oxypyridin-2-y1

728 Cl | NH; | (CH,LC{ONMe, 3,4,5uTrimethyl-pyﬂdix'l-;uyl

729 €1 NH, | (CHL)LCONMe, 3,4 5-Trimethyl-] -oxypyr1dm—2~y1

730 Cl | NH; | {CILLCOMNMe, 4,6—Dimethy1—5—methoxypmdinl—3.—y1

731 | NH, | (CH)L.C(ONMe, 4,6-Dimethyl-3-methoxy-1-oxypyridin-3-yi

732 1 11 | €1 | NEq -cHchZC(oadNCN—Me 3,5-Dimethyl-4-methoxypyridin-2-yl

733 Cl | NH, | -CHCHC0)—N CN-MB 3,5-Dimethyl-4-methoxy-1-oxypyridin-2-yl

734 Cl | NH; | -CHCHG(0)— N@ —Nio 3,5-Dimethyi-4-bromopyridin-2-yl

735 Cl | NH, | crorooN_ Nt 3 5-Dimethyl-d-bromo-1-oxypyridin-2-yl

736 Cl | NH; | -CHLHSON @N—Me 3,5-Dimethyl-4-chloropyridin-2-yl

737 Cl | NHj | -CHCHCON_ -t 3 5-Dimethyl-4-chloro-1-oxypyridin-2-y1

738 Cl | NH, | -GHiGHGIoIN,_ M-t 3,5-Dimethyl-4-fodopyridin-2-y]

739 Cl | NHy | -CHCHGO)~ C -Me 3,5-Dimethyl-4-iodo-1-oxypyridin-2-yl

740 Cl | NH, | -oHomo0N_ - 3 5-Dimethyl-4-thiomethyl-pyridin-2-y1

741 Cl | NH; | -CHCHC(O)— @N—Me 3,5-Dimethyi-4-thiomethyl-1-oxypyridin-2-yl

742 Cl | NHy | -CHCH,C(O)~N /\::N-Me 3,4,5-Trimethyl-pyridin-2-yl

743 Cl | NH, | creoroorK_ e 3,4,5-Trimethyl-1-oxypyridin-2-yl
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604 Cl NH2 CO,Et 3,5-Dimethyl-4-aminopyridin-2-yl 605 ClI NH2 CN 3,5-Dimethyl-4-methox 'din-2-yl
606 CI NH2 CN 3,5-Dimethyl-4-methoxy-l-ox }7idin-2-yi 607 CI NH2 CN 3.5- Dimethyl -4-bromo

yridin-2-y1l 608 ClI NH2 CNT 3,5-Dimethyl-4-bromo-I-ox yridin-2-yl 609 C| NH
3,5-Dimethy "cHi8f& VHdin-2-yl 610 Ci NH, CN 3,5-Dimethyl-4-chloro-I- ofy%§/r|%§‘"6’31§ﬁ“%11 CI NH2

CN 3,5 aaibHGyrid 2 CN3;5-Diret=Z-ioda@F-oxyndin-2-yT 8I3 CTNH2 CN
3,5-Di thyl=2-thiopethyl- yAdim 2- JHz CN I- '8@% [- ridin-2-yl 615
Cl NHZ %ﬁl 4 5-%? ne %/ -[')\/‘9 (‘ﬂzﬁ(-%-\l ﬁ (§| NH2 (‘I\fgﬁ) Et Qy;ﬁ%‘ijl l-6x \Ir?rl?l{}nlj' 9X/IyR17 |yNH2 CN
4,6-Direthy|-5-metidRyHy ficing-gi/608 GHMH2 CNLA;BiDirigtiykShomsth oxyoigpidin-3-y] 619 Cl
NH2 CN.gSrOpmet Hamineafidioxey| 620 CT NI-I2:CMe:fk 8 Arhimethytidnirethoxypyridin-2-yl
621 ClINEHZ ICMe,@H | 3BeDimnethytd g thoxy-l-oX yishinideyity 622 & dii 2-Eibed G2 -v]
3,5-Dimethy|-4-brotapyrdineipl, B2BHG| NH2 ICMe, OH3 3 BxDirtiatkybutshwpimidi-gxlyridin-2-yl 624 Cl
NH2 CMeé20H 3, 5Minietay|(3bodbEidin-2-y| 625 Sk xtbramier 1 -oxypyridin-2-yl
3,5-Diméihyl-4-chl&to-PkyiEInCRNEE 26 CLINH2 cwqmmthwnqhm%mma—mm 2-yl 627 CI NH2
CMe2QE B 5-Dim&ihyNRiddaHaOo k- 2y 628 ClNED e G- Seaiflomethyl- idin-2-y!
629 C1 K82 cMmé B %%m%mcﬁ -oxymi mlmea’zyk%;pﬁqu@gﬁw e20H
3,4, 5-Trikbthyl-yHEIA-D o (PIRGIS AL S SR h S P
C’M’ 0 Sa o 2Ol EH, TTCH, T ,CONE 0Cs H3; Lﬁ‘ﬂﬁ ""E‘E“I)é;' ﬁaéi’h&k’}y'l"b'k&ﬁyﬁliu?fﬁ" T
e’. 57 | - EVTRE; TCm)ICO SZICO‘” k"é\méﬁd "3"’:'5' Hffﬁ'ethyl-tt-methoxypyndm—zwyl
4,6-Dinretgyl-S-metHoxyg YO Ry &34 Tl Ng,iéfgﬂmeg@@ﬁ@@m&n@%@gﬂm@pyndm-z-w -45
WO 20 372 R TS 208RD.EBERN. X[ 17',.,7,.. 2 5-DimkRD1 630 daldWidit- H2CMe20OH
3,5-Dime#aylF4-me thoxw dircE;ylc63G1B0HIsH 2 CHZGMEQ@ﬂlﬁ-;BhEbimetmd%yﬁrémkﬂaxy-l-ox ridin-2- |
637 CI Nis2 CH2CKIeR8I 3(6ID)ptsiNiiEciiiomoyridin-2-3-1888tiE1- £h o PdH2E Me20OH
3,5-Dimétiiyl-4-brofio- Mok yiidi 200 NBOC] NH2 CHZCMegtlt4AcBlansmamipyadihtarh yridin-2-y!
761 Cl | NH, | (CH,),CONHBOC 3,5-Dimethyl-4-iodopyridin-2-yl
762 Ct | NIL, | (CH,),CONHBOC 3,5-Dimethyl-4-iodo-1-oxypyridin-2-yl
763 Cl | NH, | {(CH,),CONHBOC 3,5-Dimethyl-4-thiomethyl-pyridin-2-yl
764 Cl | NH,; | (CH,),CONHBOC 3,5-Dimethyl-4-thiomethyl-1 -oxypyridin-2-yl
763 Ci | NH; | (CH,) ,CONHBOC 3.4,5-Trimethyl-pyridin-2-yl
766 Cl | NH, | (CH,) ,CONHBOC 3,4,5-Trimethyl-1-oxypyridin-2-yi
767 Cl | NH, | (CH,),CONHBOC 4.5 6-Trimethoxypyridin-2-yl
768 Cl | NH, | (CH,),CONHBOC 4.5, 6-Trimethoxy-1-oxypyridin-2-y]
765 Cl ' NH, | {CH,) 2CONHBOC 3-Bromo-4,5,6-irimethoxypyridin-2-yl
770 Cl | NiL, | (CH,)»CONHBOC 3-Chloro-4,5,6-trimethoxypyridin-2-yl
771 Cl | NH; | (CH,),CONHBOC 3.4,5-Trimethoxy-pyridin-2-vl
772 Cl | NH, | (CHL) :CONHBOC 3,4,5-Trimethoxy-1 -oxypyridin-2-yl
713 Cl | NH | {CH,-CONEBOC 3-Bromo-3,4,5-trimethoxy-pyridin-2-yl
774 Cl | NH, | (CH,),CONHBOC 3-Chloro-3.4,5-rimethoxy-pyridin-2-y1
775 Cl | NH, | (CH,),CONHBOC 4,5,6-Trimethyl-pyridin-2-yl
776 Cl | NH, | (CH) ,CONHBOC 4.5 6-Trimethyl-1-oxypyridin-2-yl
777 Cl | NH; | (CH,).CONHBOC 4,6-Dimethyi-5-methoxy-pyridin-2-yl
778 Cl | NH; i (CH).CONHBOC 4, 6-Drimethyl-S-methoxypyridin-3-y]
779 Cl | NE, | (CH.).CONHBOC 4,6-Dimethyl-5-methoxy-1-oxypyridin-3-yl
780 Cl | NH; | (CH,) ,CONEBOC 4,6-Dimethyl-5-bromopyridin-3-yl
781 Cl | NE; | (CHy) ,.CONHBOC 4,6-Dimethyl-5-chloropyridin-3-vl
782 Ci | NH; | (CH) ,CONHBOC 3,6-Dimethyl-4-bromopyridin-3-vi
783 Cl | NH, | (CH,).CONHBOC 5,6-Dimethyt-4-chloropyridin-3-yl
784 Cl | NH; | (CH,),CONHBOC 7,6-Dimethyl-3-methoxypyridin-d-yl
785 Cl | NH, | (CH,),CONHBOC 2,6-Dimethvl-pyridin-4-yl
786 Cl | NiL; | (CHy) ,CONHBOC 2.3,6-Trimethyl-pyridin-4-yl
787 Cl | NH; | (CH;) CONHBOC 2,3 6-Trimethoxy-pyridin-4-y]
788 Cl | NH; | (CH,),CONHBOC 2,6-Dimethyl-3-bromopyridin-4-yl
789 Cl | NH; | (CH,).CONHBOC 2,6-Dimethyl-3-chloropyridin-4-yl
790 Cl | NH: | (CH,)».CONHBOC 2,6-Dimethyl-3-methoxy-1-oxy-pyridin-4-yl
791 Cl | NE, | (CH,),CONHBOC 2,6-Dimethyl-1-oxy-pyridin-4-yl
792, Cl | NH, | (CH;),CONHBOC 2.3,6-Trimethyl-1-oxy-pyridin-4-yl
793 Cl | NH; | {(CH,) ,CONHBOC 2,3,6-Trimethoxy-1-oxy-pyridin-4-yi
794 Cl | NH; | (CHy CONHRBOC 2,6-Dimethyl-3-bromo1-oxy-pyridin-4-vl
795 Cl | NiL, | (CH,),CONHBOC 2,6-Dimethyi-3-chlorol-oxy-pyridin-4-yl
796 Cl | NH; | (CH,),CONHBOC 4,6-Dimethyl-S-iodopyridin-3-yl
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640 Cl NH2 CH2CMe20H 3 ,5-Dimethyl-4-chloro-l-ox idin-2- | 641 Cl NH2 CH2CMc20H
3,5-Dimethyl-4-iodoyridin-2-yl 642 ClI NH2 CH2CMe20H 3 ,5-Dimethyl-4-iodo-I-ox yridin-2-yl 643 Cl
NH2 CH2CMe,OH 3,5- Dlmethyl -4-thiomethyl- yridin-2-yl 644 ClI NH2 ClI2CMe20H

3,5- Dumethylfﬁ"tﬁ?é}%@ﬂ% |21 -OX yrldln 2-yl 645 CI NH2 CH2CMe20H 3.4, BT IS in-2-y1 646
CI NH2 3 T yridin-2-y 647 CIrNHZ Clg2CMe20H
4,6- Dm@hy -5-memoxmgd|qs§fzﬂzcﬁﬁ8}@kjﬂj-|2 CHZCMe 20kb4thylimetintyodmaetioxy-I-oxypyridin-3-yl
649 CI NH2 CH,GH2CMe20H 3,5- methyl -4-methox 7ridin-2-yl 650 ClI NH2 CH2CH2CMe20H

3,5-Dimeghyl-4-methoxyg-oxypyddin 1 €I NH2 GHRCHACMERQH:3:5:Rimetyl-4-bramo
yridin-2- | 652 CI{NH2 C CH2CH2CM 5 Dlmethyl -4-bromo-I-ox yridin-2-yl 653 CI NH2
CHZC ')r‘JIVI 20| T 3,\_ Dnll..,ulyl = Cghnnpyllunl 2 _yl 654 C= NHZ CHZCHZ\/IV‘ICCUH

656 CI Ni¥2 cH2CHb M OR4 5! I-4liodo-H-OPYRETHIZIeBER CIRIPEmZGL2CMTe20H
3,5-Dimethyl-4-thjomethyl- yridin-2-yd 658 CI NH2 CH,CH2CMe20H
3,5-Dimethyl-4-thjomethyl-I: [ ) CI| NH2 CH,CH,CMe20H 3,4,5-Trimeth |-yrigin-2- |
660 Cl N§g2 CH2CIKH2Cike, DH+364,5¢ @ -OXYPRitaia-2,3/0166thyGI MR &itEE2CMe2QH
4,6-Dimethyl-5-methox yrid CH2CH2CMe20H
4,6-Dimethytr5-methoxy-i-o (ypyrl(]lnod yI 663" CriNHZ -CHZNTU3,5- Ulmetnyl ~Z-methoxypyridin-2-yl

664 ClI \Q%L 1CHrN Q 8,5-Dimethyl-4 Xy-I-oxy %5 .6 %HI CHz N .

3,5-Dinje %yl-4-bror(f£1?ob§>§r%gn-5-§/ A y7;WNH4 E g/[Sllme o onng%yndln 2-yl 667
CI NH2.-CH2N_ Q.3 5- ')lmpt[h\ll 4- r*hl@imn\/rlrlln- -yl RGR CLNH2 -CH2N \
3,5-Dimethyl -4-cHIoro [-oxypyridin- Z-ﬁvliﬁzﬁ ClI NH2 -CH2N 3,5-Dimethyl-4-iodopyridin-2-yl 670 Cl

3,5-Dimethyl-4-chlorotl-ox yridin-2- )ﬁj@m NH2 CH2CH2CMe20H 3,5-Dimethyl-4-iodo yridin-2-yl

NH2 -CH2Al 0 3,5-Dimethly|-4dada-t idin12-yl 6713CHNHaECHDPrmopyridin-2-y1
3,5-Dimethyl:4-thiomethyl-pyridin-2- 2 CI NH2 -CHrNVO

3,5-Dimethyl;4-thiomethyl-l-oxypyrid@-2-yl 673 CI NH2 -CHIN O 3,4,5-Trimethyl-pyridin-2-yl:674 ClI
NH2 '_C N O 34,671 ri'ﬁﬂem)@chQ!Xy m 2-yl 675 @%%ﬂgmMrQno- 1-oxypyridin-2-yl
4,6-D|methyl-5-methoxypyr|d|n 3 yI NH2 -CH2 N O 4,6- Dlmethyl 5 methoxy I- oxypyrlpln -3-yl

46 WO ROO61105372-PEF4 10")nnc:1Q‘\4 oAl
"an A v A/ VAV LA e e e \JLUUUWJ.J.UH-U P ATTRCTTE I

804 Cl | NH, -CHQGHE—N§:© 3,5-Dimethyl-4-chloropyridin-2-yl
Q
C

805 Cl | NH; | -CHCHy— m 3,5-Dimethyl-4-chloro-1-oxypyridin-2-yl
0
o)

806 el | N, | crgcH- iD 3,5-Dimethyl-4-iodopyridin-2-yl
o
O\

807 Cl | NE; -CHQCHE—N;:@ 3,5-Dimethyi-d-iodo-1-oxypyridin-2-yl
o
Q

808 Cl | NH, -CHZCHQ—N¢© : 3,5-Dimethyl-4-thiomethyl-pyridin-2-yt
o]
Q

809 Cl | NBz | -CHaCH—N ;@ 3,5-Dimethyl-4-thiomethyl-1-oxypyridin-2-y1
Q
0

810 Cl | NH; | -CH,CHy— 2;@ 3,4,5-Trimethyl-pyridin-2-yl
o]
Q

811 Cl | NH; | CH.CHy— i:@ 3,4,5-Trimethyl-1-oxypyridin-2-yl
0
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P.IC 1C RS 677 CI NH2 C HZ N O 3,5-Dimethyl-4-aminopyridin-2-yl 678 1.8 CI NH2 -CH2CHZN )
3,5-Dimethyl-4-methoxypyridin-2-yl 679 CI NI12 -CH2CHz N\ 2
3,5-Dimethyl-4- metho

681 Cl

NH2

RaCHe;

N

|-oxypyridin-2-y1l 680 CI NH2 -CH2CHz Nu 3,5-
b@ 5, ];,)l efhyl:4-bromo- | -oxypyridin-2-yl 68

SR

z

3,5-Dimaihyl-

EhI®G

SODyRTIN-Z-y1

88 CI'NH2

CH2CHz NU 3,5-Dimgthyl-4-chloro-l-oxypyrid

684 Cl

3,5-Dimethy

687 CI

NH2 | -CH
-4-i0

NH2 +CHZ

dsl-

2CH

CHZ

OXYRY

NO35D|mey

opyridin-2-yl 685 Cl| NH2 -CH2CHz N

z N O 3,5-Di thyI -4-i0d
riginea; CI NH2 -CH2CHz dNi@3:8:RimeilAsihiomethyl-
-th|0"nethyl -l- oxypyrldln -2- yI 688 CI NH2 -CH2CH

N N A~ T

O

~O0

pyridin-2-yl

N O
lin-2-yl

pyridin-2-yl
z NO

3,45-T
-CH2C
4,6-Din
3,5-Din;

rimet

Sy

ethy
J

-pyridi

=2=y1

\/n\/r
o

imethyl-5-m
xgg%xy%xﬁ?%ﬁ

689 Ct I\l;‘_l;‘lé “CH2C

692
din-2-yl @Q?(‘IN

19 CI Nf2° é?ﬁ%%ﬁ%mﬂ@dm-ﬁ-ﬂ

2.-:CH2CH2CH2-N O

HZNY, 234, 5=Trimethyi=t= U)\_y[JyIIUIII 2=y+6

pyridin-3-yl 691 CI NH2 -CH2CHz

CI NH2

3,5-Din
3,5-Din
3,5-Din
3,5-Din
3,5-Din
699 CI

3,5-Dim

3,5-Din;
703 CI
4,6-Din
din-3-yl
No. u, L

1ethy
18tHy
1ethy

Xy-I-0

Pyl

-l-oxy!

ypyr|d|n
2yl

pyridin-241 696 ClI

-y, 694 CI NI-12 -CH2CH2CH2 Nv
2 -CH2CHZBiHRoN ©6-trimethoxypyridin-2-yl

NH2 -CH2CH2CH2 N O

-4-Cc
-4-Cc
-CH

rethy

QiR
NH2

\loro

IQﬁo-I
CH2C

A _thioama
== IOTTT

pyridi

it

gl i
iy

Ql

ricdin.?2 1-Cl-N
_yIIuIIIL T TST TN

70
AV

h-2-yl 69 CTNHZ] Z2CH:
pyLidin- 2N CINN2 CH2
V 3, E. ~4-iodo-I- oxypy%am

CHZ2CHZCHZ-NC

e

N H2 -CH2CH2CHRZ2-N\—2

|odop
CHZCF

yridin-2-yl
2NO

It“:thy
1ethy
N .cH

1ethyl-5-m

-4-thiomd

il

2
tho

XYpyr

oxypyridia- y
NO:% 4 %5 Trimethy
din-3-yl 05 CI NH

702 CI NH2 -CH2CH2CH2 N 0 3,4,5-Trimethyl-pyridin-2-yI
-l-oxypyridirt2 =y Himgaoe- NHEEHECH2CH2- 0
2 CH2CH2CH2 U 4,6-Dimethyl-5-methoxy-I-a

Xypyr

J ClI
$i2'y....

706

2- Brom

0-3,4|5-tri

Eo(l
methioxyph

NH2

-CH:
el |

7 N O 3,45-Tnmeth
NHR,c6 21Chl
1eny| 70 CIH2 -

Dro-3,4, 51

roetheambenytfifithd

| (WAY

oxyphenyl -47 WO 2006/105372 PCT/US2006/011846
2-CH?
CHzN O 3,5- Dimethyl -4-methoxyphenyl 710

’NO
ClI NH7

-CHZz
2-Brom
NH2 -G

VvV 2-Chtorp-

5%5 Dime

3,5:Dim

-IZ.NU lé]‘y

-%ﬁ?o o

sthyt=4= mﬁmuxypn

ethox DN 712

Rewia-kre yph
8]

nyl—711-CHH =CH=N -2

enyl

CINH, -CHZCHIN O 3,4,5- Trlmethoxyphenyl
'3-Bromo-3,4,5-trimethoxy-pyridin-2-y]

713 ~ Cl

g19

Cl

NH,

‘CHQCHQ“

3-Chloro-3,4,5-trimethoxy-pyridin-2-yl

820

t

NH,

“CHCH—N

4,5,6-Trimethyl-pyridin-2-yl

821

Cl

NH,

CHyCH,—

4,5,6-Trimethyi-1-oxypyridin-2-yl

822

Cl

NH,

OO O 0O

“CHoCH,—

4,6-Dimethyl-5-methoxy-pyridin-2-y!

823

Cl

NEH,

O

o)

}

-CHchp_— N

4,6-Dimethyl-5-methoxypyridin-3-y1

824

Ci

“CHchE"

4,6-Dimethyl-5-methoxy-1-oxypyridin-3-yl

825

Cl

NH,

-Cﬁong"“

4,6-Dimethyl-5-bromopyridin-3-y1

O CHO: Q1O
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714 CI NH2 -CH2CH2N OO 2-Bromo-3,4,5-trimethoxyphenyl 715 ClI NH2 -CH2CH2-NO
3,5-Dirnethyl-4-methoxyphenyl 716 CI NH2 -CH2CH2 N( 2-Chloro-3,5-Dirnethyl-4-methoxyphenyl

717 CI NH2 ﬁ{ 2-Bromo-3,5-Dimethyl-4-methoxyphenyl 718 g&ym(&gﬁﬁ%g:(o NMe2
3,5- Dlrneth ‘g wo%%}lggdm -2-yl 719 CI NH2 (CH2)2C(O)NMe2
3,5-Difiggh GROXYE-OXyPYIdmeD Y= 720TCT NH, (CH2)2C O)NME2 3,5-Dimethyl-4-bromo
yridin-2-yl 721 CI NH2 (CH2 2C(O)® Me2 3,5Dimethyl-4-bromo-l.-ox din-2-yl 722 Cl| NH2
(CH2)2G(O)NMeR 3, 5-Rirnethyl4-6f ridin-2-yl 723 £hNE2{CHR)&GQidMeg 3,5-Dirnen
i-4-chloro-l-ox 7idin-2;)l '/244 CINH2 12)2C O)NMeZ 3,5- -Dimethyl-4-iodopyridin-2-y1 72‘) CI NH2
(CH2)26(0-NMep-3-5-Dimethyl-4 i\ddo Xy irnethyl
4-thiomethyl- yridin-2+yl 727 CI NH )2C(O NMe2 3,5-Dimeth I-4-thiometh |-1-0x yr|d|n-2 yl 728
CI NHI|GH2)2C(OfNMEES| £ 5 yridin-2- 1 728 BT (CREB Rimad
3,4,5-Trimethyl-I-ox yridin-2-yl 730 &1 NH- (CH2)2C(O)NMe2 4,6-Dimeth |-5-methox yridin-3-yl 731 Cl
NH2 (CH2)2C(O)JNMe2 4,6-Dimethyt-5-methoxy-I-ox yridin-3 yl 732 11 ClI NH2 -CH2CH2C(0O)-N
O\N-Meghi 15 733¢Cl W2 F GH2GHZCIO)INO IN-Me 3,5 Pinnesiiyi-4-shetopyydlzadeypyridin-2-y1
3,5Dimethyli4-bromopyridin-2-yl 73 CI'MNH2 cH2CH2C(O)- ON-Me F 735 CI NH2 -CH2CH2C(O)-
ON-Me-3;5-Dimethyt-4-bromo-i- oxy ridin-2-yii 736 CINHZ-CHZCHZC{O)-NON-Me
3,5-Dimethyl-4-chlgropyridin-2- yI 7 H2 CH2CI—g|§%CI)ﬁ- N-IV] ovEidin-d-y]
3,5-D|m§%ﬁy -4-cH Ig‘{lo-l-ox’y ynEFn 2 al NH2 -CH.CH? g%lﬁ%ﬁﬁgn ey
3,5-D|n19fhy -4-iQ op ridin= -\I| 739%| |\||—|7 PH?PHZP(Q)_D_!\'4Q 3.5 Dlmethy! A-iodo-} Oxypyridin_z_y|
740 Cl 1 NHZ2 -CH2CH2C(Q)- NON Mg 3 :Dirnethyl-4-thiomethyl-pyridin-2-yl 741 Cl| NH2
-CH2cH28(0)-NQ MM, 3, S:Behet L4 hiomethyl-I-oxypyidERiyyl-pagdoraR 2
-CH2CH2C(D)-NON-Me 3,4,5-Trimethyl-pyridin-2-yl 743 Cl NH2 -CH2CH2C(O)-NON-Me
3,4,5-Trimethyl-I-oxypyridin-2-yl -48dW0 2006105372 PCT/US2006/011846 No. 744 Cl NH2
-CH,CHZ2¢(0)- C \I@{Ieﬁ}@-mme&m OX) pyridin-3-y% 37@@5;15%;[%%(}.@@(0) vN-Me
4,6-Dimethyl-5-methoky-I- o><ypyr| n- - 6 12 CI NH2 (CH2) 2CO NH2 3,5- Dlmethyl -4-methox
yridin-2 1-47-CHNHZ-CH2) 2 L\/ul\ll 3,5 D.mvu |y| 4= |||cu|u1\y Fox ylluul 2= yl T48-CHNH2
(CH2)2CONH2 3,5-Dimeth)I -4-brom -2-yl 749 ClI NHS CH2)2CONH2 3 5 Dimeth
-4-brom®3ox yridlifi2-yi | -CHLHN timethoxy-pyridin-4-yl
0
o]
833 Cl | NH, | -CH,CHy— ;D 2,6-Dimethyl-3-bromopyridin-4-yl
J
)
834 Cl | NH, | -CH:CH— ;:@ 2,6-Dimethyl-3-chloropyridin-4-yl
9]
5
835 Cl | NH, | -CHCHN b@ 2,6-Dimethyl-3-methoxy-1-oxypyridin-4-yl
c
G
836 Cl | NH, | -CHxCH,—N m 2.6-Dimethyi-1-oxy-pyridin-4-yl
O
Q
337 Cl | NH; | -CHaCHy~ iD 2,3,6-Trimethyl-1-oxypyridin-4-yl
0
G
838 Cl | NH, | -CHCHy~ f;@ 2.,3,6-Trimethoxy-1-oxypyridin-4-yi
O
Q
839 Cl | NH, | -CH.CH,— Nﬁ@ 2,6-Dimethyl-3-bromol-oxypyridin-4-yl
O

.52 .



750 CI NH2 (CHZ)2CONH2 3,5-Dimethyl-4-chloro 'din-2- 1 751 CI NH2 (CH2)2CONH2
3,5-Dunethyl-4-chloro-l-oxypyridin-2-y1 752 CI NH2 (CH2) 2COI~TH2 3,5-Dimeth I-4-iodo idin-2- 1

753 CINH2 | HBOC 3,5-Dimethyl-4-methoxypyridin-2-yl 754 CONHBOC
3,5-Dimeth I-” mwe)%&%%??gx yridin-2-yl 755 Cl NH2 (CH2)2CONHBOC P%ly’mg%m&

6-BroMiags BN ERM It agrrathoxypytain-2ty T 756 CI'NA2 CH2 2CORHBOC 6-Chloro-3,5-dmeth
1-4-me ox’yrldn -2-yl 751 CI NH2 ¢CH2)2CONHBOC 3,5-Dimethyl-4-bromo yridin-2-yl 758 CI NH2

(CH2)2§@I\ HBOG-3 qulme(gnxll;ﬂ- rof 0%l- oxypyridi@ﬁm&ngtgg.@hmﬁgl(g;@@g@%BOC

3,5-Dimethyl-4-chlorg yrlém 2-yl 76 H2 (CH2) 2CO NHBOC 3,5-Dimethyl-4-chloro-I-ox
yridin-2-y7#61-GH-NH2-(CH2)2€0 g\l. IBOE-3;b-Dimethyt-4-todoyridin=2-yt—762-CtN#2(CH2

2CONHBOGC 3,5tDimethyl-4-iodo-I- idin2-yl 763 CI NH2 (CH2 2CONHBOC
3,5-Dim¥thyl-4-thiéhn aiﬁ%— yﬁﬁéﬂi@%zi@ CI NH2 CH2 % ééNTlFé’éi CHEBIMERT 4-thiomethyl-1-ox
yridin-2-yl 765 Gl NHn (CH2)2CONHBOC 3.4|5-Trimethyl-pyridin-2-yl 766 CLNH2 (CH2)2CONHBOC
3,4,5-Trimethyl-lox yridin-2-yl 767 €l NH2 (CH2)2CONHBOC 4,5,6 CI NH2 (CH2 2CONHBOC
4,5,6-Trgimethoxy-+tpx yeidine:yh, /769 H2 CH2)2COBHBBtaGyB4Bromepdidi62tihiethox yridin-2-yl
770 CI{NH2{(CHz)2CONHBOC 3-Chtbro%,5,6-trimethoxypyridn-2-yi 771 CI NH2 (CH" 2CONHBOC
3,4,5-Trimethoxyr 1din=2-yi7 772 I NH2 {CH2)2ZCONHBOC 374, 5-Trimethoxy-I-oxypyridin-2-yl 773 ClI
NH2 (CHZ)2CONHBOG3-Br -trimethoxy- yridin-2- 4,Cl . 3(,%12 ONHBOC
3-Ch|o"§|§),4,5-tr¥:n|%tf%% r)y?ﬁmc 775 CI NH2 %%%ﬁg%ﬁ iﬁ%ﬁﬂgc ,5,6- Tirl%rﬁethyl yridin-2-yl
776 ClINHZA(CEHZ2ECONHBOC

4,6-Dimethy -5-me&g -pyridin-
779 Cl |§i5—'f2 CH2)2CONHBOC Y,
NHBOGC-4,64Dim-T1-5 o+
782 CINH2 (CHZz 2CONHBOC
5,6-Diméffyl-4-chi&ropYiin-3%/
785 CI NH2 (CH2)2CONHBOC
2,3,6-Trimethyl-pyridin-4-yl | 787
(CH2 2C&NHBOCE, 6 Mimptfiya-
2,6-Dimethyl-3-chloro lyridin-4-yl 9

— et
=1

rimethylFoxyridin=2=yt-777 CINTH2 (CH2)2CO NHBOC

78 Cl NH2 (CH2)2CONH D L-5-methox idin-3- 1
ethyl-5-m th?@%‘éﬁiﬁ y% Ct%% 7 INHm(ﬁCHz) 2C0

84. CHNHZHEH2)2EONHBOC A4, 6-Dimethyl=5=chtoropyridin-3-yl

ethyl-4 brom dln- -l 78%2 INH (g}?HZQ OENHE.OC
| NH2 CHf) ethox yridin-4-yl

6-Dimeth |- Vi idin-4- \/I 786 (‘I NH2 /(‘I—I')\’)(‘(’\I\Il—lphr‘

H2 CH2 2CONBBOC 2,3,6- Trlmethoxy pyr|d|n -4- }/I 788 CI NH2
o yridin-4-y#- @@?@?WQ‘?@HM

cH
i
o)

A_bé b

hranm

oOTOTT

SR
iy

Bﬂm*

g‘éﬁ?

847 Cl | NH; | -CHe-

3,5-Dimethyl-4-bromopyridin-2-yl

848 Ct | NH; | Ry~ 3,5-Dimethyl-4-bromo- 1 -oxypyridin-2-yl

849 Cl | NH; | -CHe- 3,5-Dimethyl-4-chloropyridin-2-yl

850 Cl | NH, | -CHy- 3,5-Drimethyi-4-chloro-1-oxypyridin-2-yl

O

g

851 Cl | NH; | -CHN 3,5-Dimethyl-4-iodopyridin-2-yl

852 Cl | NH, | CH 3,5-Dimethyl-4-iodo-1-oxypyridin-2-yl

8353 Cl | NH; | -CHy- 3,5-Dimetnyl-4-thiomethyl-pyridin-2-yl

e} Oig :Ejo O.—ig E:—O ]

854 Cl | NH; | «CHpN 3,5-Dimethyl-4-thiomethyl-1-oxypyridin-2-yl

5

C
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790 CI NH2 (CH2)2CONHBOC 2,6-Dimethyl-3-methoxy-l-oxy-p -4-yl 791 CI NH2 (CH2)2CONHBOC

2,6-Dimethyl-I-oxy-pyridin-4-yl 792 CI NTH2 CH2)2CONHBOC 2,3 ,6-Trimeth 1-1-oxy- yridin-4-yl 793

CI NH (CH2)2CONHBOC 2,3,6-Trimethoxy-I-oxy-pyridin-4-yl 794 CI NHZg]Cé. %{1 g% HBOC
Imethyl-3-

2,6-Dimethy|-3-ro

2006 / 1053772

795 CI NH2 (CH2)2CONHBOC 2

c11|or01 -OXy-

.P! Oxy- yridin-4-y|
IH

yridin-4-yb. 7O8:C WZWC@NE&B@@ 4,6:Dimethyl-5-iodo yridink3-yl -49 WO 2006/105872
PCT/US2006/019846| No. eA 1RV.. .F B:Ck A "If"i_ ~5 797 CI NH, (CH2)2CONHBOC 3,5-Dimeth
1-4-aminesyfidin-2gi 0298 GHNHZ-CH2CHIN 3,5-Dimethyl:ATmeiintypyiddin-gryl 0 799 CI NH2
-CH2CH2 Ni(0 3,5-Dimethyl-4-mgthoxy-I-oxypyridin-2-yl i 0 0 800 CI NR, -cH2cH2N
6-Bromo-3,5-dimethyl-4-methoxypyridin-2-yl 0 801 CI NF32 -CHZCHZN
6-Chloraes3,5-dim 3ﬂjyl-§¢ggettm3c-2-yl 0 0 802 GLINHZin(eiHdGHZ M AGn-2-v]
3,5-Dimethyl-4-bromopyridin-2-yli'o 803 CI NH2 -cH2cH2N 3,5-Dirnethyi-4-bromo-I-oxyp37idin-2-yl 0
804 Cl NHZ tCHZCHZ2-N 3;b-Dimet, yl--"r-chloropyridin-Z-yI ¢ 805 CINHZ -CHZCHZN
3,5-Dimethyl-4-Chlgro-f@xypyHidin= 806 CIIN 2 - CHZQ%Mlﬁequé%éhﬁT@@gopyridin-2-yI it I o\
807 CI NH2 :CH2CH2-N 3,5-DimO -4-iodo-lHoxypyridin-2-y1 00 808 CI NH2 -CH2CH2 N
3,5-Dimethyl-4=thfomethyt-pyridirg2=yt—809 CHNH2=CH2CHZN
3,5-Diml\H%yl-4-th omethyl-ltoxypyrigifs2-yl 0 810 Cl Nlj% 6CIH HZ N1§d4 S-T i.n]g_tqyl-pyridh-Z-yl 00
811 C1 g 2 HZCH@I\ 4.5-Tim -oxypyrigin-2-yl HmEtoxy =1 ORypyrti-2-y
9]
859 Cl | NH; | -CHz ;@ 3-Bromo-4,5,6-frimethoxypyridin-2-yl
g6l Cl | NH; | -CHx 3-Chloro-4,5,6-trimethoxypyridin-2-yl
o}
(o}
861 Cl | NH, CHz’N;:© 4,6-Dimethyl-5-methoxypyridin-3-yl
o]
Q
862 Cl | NH, -CHz-Nm 4.6-Dimethyl-5-methoxy-1-oxypyridin-3-yl
9]
863 Br | NH; {CH,YOH 3,5-Dimethyl-4-methoxypyridin-2-y1
864 Br | NH, {CH:»,0H 3, 5-Dimethyl-4-methoxypyridin-2-yl
865 Br | NH, {CH,)»0OH 3,5-Dimethyl-4-methoxypyridin-2-vl
866 Br | NH; —CHy—N \__/0 3,5-Dimethyl-4-methoxypyridin-2 -yl
867 Br | N, —-CHECHE—NCO 3,5-Dimethyl-4-methoxypyridin-2-y!
868 Br | NH, ~CH20H2€3H2"N©O 3,5-Dimethyi-4-methoxypyridin-2-vl
869 Br | NH; {CH;)OH 3,5-Dimethyi-4-iodopyridin-2-yl
870 Br | NH, (CH,),0H 3,5-Dimethyl-4-iodopyridin-2-yl
871 Br  NH; (CH,);0H 3,5-Dimethyl-4-iodopyridin-2-yl
872 Br | NH, ““CHfNi:jb 3,5-Dimethyl-4-iodopyridin-2-yl
873 Br | NH, | —CHaCH Co 3,5-Dimethyl-4-iodopyridin-2-y}
874 Br | NH; ~CHzCHzCH2“N®0 3,5-Dimethyl-4-iodopyridin-2-vl
o}
875 Cl | NH; ~CH2-N);I> 3,5-Dimethyi-4-methoxypyridin-2-yl
&
FEN -
876 Cl | NH; | -CHCHCH-N O 2-Chloro-4,3-dimethoxylpheny!
877 Cl | NH, -CHQCHzcﬂz—NQD 2-Nitro-4,5-dimethoxylphenyl
878 ¢l | NH. -CHgCHgCHg-NCO 3.4-Dichlorophenyl
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50 WO 2006/105372 PCT/US2006/011846 No. x n7....a...,,..... Re 0 812 Cl NHz -CH2CH2 N 4;
5,6-Trimethoxypyridin-2-yl 0 813 ClI NH2 -CH2CH2-N 4,5,6-Trimethoxy-I-oxypyridin-2-yl 0 0 814 ClI
NH CH CH -N z - z z 3-Bromo-4,5,6-trimethoxypyridin-2-yl 0 815 CI NH2 ?H;SCHZ N
3-Chloro-4,5\6 &S pyridin-2-yl. 0.0_816 CI NH2 -CH2CH2 N cl 3,4/5- THimethoxy-Pyridin-2-yl 0
0 817 CRNTHEr CRHPCHI RIS 4 5r@imethoxy-1-oxypyridin-2-yl 0 0 818 CTNH-OH2CH Nz z ¢

3-Brom§§£?4,5-tri T@(F %ﬁ'”@gﬂ@%ﬁ{lmm% .CI NH2 -CH2CH%I\L%&l@%%%é@?trimethoxy-pyridin-2-y|

00 82 IH CH CH -N’Z - 27 ¢ 4. 5. 6T rimethyl-pyridin=2=y” 0. 821 CI'NH2 =CH2CH2 No!
4,5,6-Trigaethyl-l1-ox5pyNdin-2sptr@822 CbNH2 -CH2CH2 N 2{5DistidpeHayid5-methoxy-pyridin-2-y1
823 Cl NHZ=CHZCHZN 4, 6-Dimethyt-5-rethoxypyridin-3=yt 824 ClI NH}Z}-]LHEZLJHA N
4,6-Diméftlyl-5-meftiox FoxyBEIERERL B 0 825 CI NH2 -CHIEITSHRe*yipheny
4,6-Dimeghy-5-bromopyiiglin=gsy8n.-(_ b 3-Methoxylphenyl
883 Cl | NI -CHQCHQCHfNCO 4-Methoxylpheny!
884 | i (CH,),0H 3,5-Dimethyl-4-iodopyridin-2-yl
885 Ci uﬂig (CHz»ROH 3,5-Dimethyi-4-iodopyridin-2-yl
886 G —CHECHE—N/DO 3,5-Dimethyl-4-iodopyridin-2-y]
® N . . L
887 Cl -§)7< -CHoCHoCHz N, 0 3,5-Dimethyl-4-iodopyridin-2-yl
888 Cl | (CH,)OH 3,5-Dimethyl-4-methoxypyridin-2-vl
889 ct | A (CH,),OH 3,5-Dimethyl-4-methoxypyridin-2-yl
290 Cl “HE\K {CH)0H 3,5-Dimethyl-4-methoxypyridin-2-yi
° /TN ) .
891 Cl —CHa~N \,,_/O 3,5-Dimethyl-4-methoxypyridin-2-yl
I VAR . ‘s
892 Ci _ﬁf"\'< —CHaCHa— \_/0 3.5-Dimethyl-4-methoxypyridin-2-yl
893 al | A -CHgCHQCHz‘NQO 3,5-Dimethyl-4-methoxypyridin-2-y!
894 | 4 1 Cl | NH, CHoN(i-Buj}, 3,5-Dimethyl-4-methoxypyridin-2-vl
395 + 5 | Cl | NH, CH N(i-Bu) - 3,5-Dimethyl-4-methoxypyridin-2-y}
896 | 7 Cl | NH; (CH,).0H 3,5-Dimethyi-4-methoxypyridin-2-vi
897 « 8 | Cl | NH, Si(CHai)s 3,5-Dimethyl-4-methoxypyridin-2-yl
8§98 | & | Cl | NH. {CH,),CO-H 3,5-Dimethyl-4-methogypyridin-2-y]
89 | 10 | Cl | NH; {CH,),CON(EL), 3,5-Dimethyl-4-methoxypyridin-2-yl
900 | 13 | Cl | NH; CHNHCOO{Bu 3,5-Dimethyl-4-methoxyoyridin-2 -yl
on1 ¢ 14 1 Cl | NH, CHLNH, 3,5-Dimethyi-4-methoxvpyridin-2-vi
902 Cl | NH, CH,NH, 3,5-Dimethyl-4-methoxy-1-oxypyridin-2-vyl
903 Cl | N, CHoNH, 3,5-Dimethyl-4-bromopyridin-2-y!
904 Cl | NH, CHoNH, 3,5-Dimethyl-4-bromo-1-oxypyridin-2-yl
905 Cl | NH, CH,NH, 3,5-Dimethyl-4-chloropyridin-2-vl
906 Cl | NH; CHoNH: 3,5-Dimethyi-4-chloro-1-oxypyridin-2-yl
907 Cl | NH, CH,NH, 3,5-Dimethvl-4-icdopyridin-2-vl
908 Cl | NH, CHoNH, 3,5-Dimethyl-4-iodo-1-oxypyridin-2-y}
909 Cl | NH, CH,NH, 3,5-Dimethyl-4-thiomethyi-pyridin-2-vl
910 Cl | NH, CH,NH, 3,5-Dimethyl-4-thiomethyl-l-oxypyridin-2-yl
211 Cl | NH, CH,NH, 3,4,5-Trimethyl-pyridin-2-y1
912 Cl | NH» CH,NH, 3,4, 5-Trimethyl~1-oxypyridin-2-vl
913 Cl | NH, CHoNH, 4,5 6-Trimethoxypyridin-2-yl
914 Cl | NH, CHNIL 4,5, 6-Trimethoxy-1 -oxypyridin-2-yl
913 Cl | NH, CH,NH, 3.4,5-Trmethoxy-pyridin2-vi
916 Cl | NH, CH,NH, 3,4, 5-Trimethoxy-1-oxypyridin-2-y!
917 Cl | NH, CH.NH, 4,5,6-Trimethyl-pyridin-2-y1
918 Cl | NH, CH,NH, 4,5,6-Trimethyl-1-oxypyridin-2-yl
919 Cl | NH; CH:NH: 4,6-Dimethyl-5-methoxy-pyridin-2-yl
920 Cl | NH, CH;NH; 4,6-Dimethyl-5-methoxypyridin-3-yl
921 Cl | NH; CH,NH, 4,6-Dimethyi-5-methoxy-1-oxypyridin-3-yl
922 Cl | NH, CH:NH, 4,6-Dimethyl-5-bromopyridin-3-vyl
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-51 WO 2006/105372 PCT/US2006/011846 No. 11 s 7-CH2CH2-No~~ 10 826 CI

4,6-Dimethyl-5-chloropyridin-3-yl 827 Cl 2 -Z2 5,6-Dimethyl-4-bromopyridin-3-yl 0 828 ClI NH2

-cCH2CH2-N 5,6- Dlmethgll -4-chloropyridin-3-yl 0 824 Cl NH2 -cH2CH2-N

2,6-Dimethy]"50 rEtHER ypyndm -4-y| 00 830 CI NH2 -CH2CHZN ~~ 2,6-Dimethyl-pyridin-4-yl 0831 Cl
rlme

NH2 -QRZ BT iy 839 CIINHZ -CHZCHZN (= 2,%5- Trlmethoxy pyridin-4-yl 00
833 CI|NkI2 -cH2CEZ N}&(n DimatiiyRB:bromojpyridin 44y4-0iR34yChH M@ o HACHZI N
2,6-Dimezhyl-3-chlato; iN-4-y1CHKE,GH2CHZN yIi-35rhdédhaethsbé-digmaodyr8BE3a NH2 2,6+-Dinxy-
ypyr y |0886 Cl NM2 -CHZCH2 NGNBDimethyl-l-oxy-p@ridimetiyidd- @mmm%rH?(‘H?-N
2,3,6-Tifethyl-l-oeipyiiHin-4-y| SARNHNHD - Y RSt RS LA 0839 CI
NH2 -QEZcH2 N £B. ety
PCT/11€200d6/0178h4 Nk,
2,6-Di %ﬁ%yl 3 CH\E}G S C C Va7 ] 1 in-3-yl O
0 842 BAH2=CHECH N S Somgan '”Upy”u'ﬁ'G‘D{{né{hyl T-chloropyridindoyl

932 Cl | NH; CH-NH, 4,6-Dimethyl-5-iodopyridin-3-yl

933 Cl | NH, - CHuNH, 3,3 -Dimethyi-4-aminopyridin-2-yl

934 | 15 | Cl | NH, | (CH;)psNHCOOtBu 3,5-Dimethyl-4-methoxypyridin-2-yl

835 1 16 | Cl | NE; {CH,)NH; 3,5-Dimethyi-d-methoxypyridin-2-yl

O .
936 : 17 ; C1 | NH, 'CHZCHZGthNbg 3,5-Dimethyl-4-methoxypyridin-2-yl
8]

937 | 20 | Cl | NH; | (CH,)»NHtBu 3,5-Dimethyl-4-methoxypyridin-2-yl

938 | 21 | Cl | NH; | (CH,).NHtBu 3,5 -Dimethyl-4-methoxypyridin-2-yl

939 | 22 | Cl | NH, | CH,O0CO CH;NMe, 3,5-Dimethyl-4-methoxypyridin-2-yl

940 | CL | NH, | CH,CH(OH)CH; 3,5-Dimethyl-4-mefhoxypyridin-2-yl

941 | CI | NH, | CH,C(O)CH, 3,5-Dimethyl-4-methoxypyridin-2-v1

wherein each abbreviation has its usual mesning, which would be known to one of skill in the chemical
arts, i.e. Me = methyl; Bt = ethyl; Pr = propyl; i-Pr = iso-propyl; Bu = butyl; i-Bu = iso-butyl; tBu = rer-
butyt; Ph = phenyl; BOC = tert-butoxycarbonyl; 2-Py = 2-pyridyl; 3-Py = 3-pyridyl; 4-Py = 4-pyridyl.

5 J060] Selected compounds in TABLE 1 are compounds 2, 3, 4, 7, &, 12, 13, 17, 18, 22, 23, 27,
28, 32, 33,38, 42, 43, 47, 48, 52, 53, 57, 58, 62, 63, 67, 68,72, 73, 77, 78, 82, 83, 87, 88, 92, 93,
102,103, 107, 108, 112, 113, 117, 118, 122, 123, 127, 128, 132, 133, 137, 138, 147, 148, 152,
153,157, 158, 161, 162, 166, 167, 171, 172,176, 177, 181, 182, 186, 187, 191, 192, 196, 197,
201, 202, 206, 207,211, 212, 216, 217, 221,222, 226, 227, 231, 232, 236, 237, 240, 241, 244,

10 246,248, 265, 266, 285, 289, 291, 293, 310, 311, 330, 331, 332, 334, 349, 350, 363, 364, 365,
367, 369, 382, 383, 396, 397, 398, 400, 402, 415, 416, 429, 430, 431, 433, 435, 448, 449, 462,
463, 464, 466, 468, 481, 482, 495, 496, 497, 499, 501, 514, 515, 528, 529, 530, 532, 534, 547,
548, 560, 561, 652, 566, 587, 588, 590, 591, 592, 594, 596, 602, 603, 620, 621, 622, 624, 626,
632, 633, 635, 636, 637, 639, 641, 661, 662, 663, 664, 665, 667, 669, 675, 676, 678, 679, 680,

15 682, 684, 690, 691, 692, 693, 694, 696, 698, 704, 705, 707, 708, 710, 711, 713, 714, 716, 717,
718, 719, 720, 722, 730, 731, 732, 733, 734, 736, 738, 744, 7A5, 746, 747, 748, 750, 752,753,
754,757,759, 761, 778,779, 782, 783, 784, 798, 799, 802, 804, 806, 823, 824, 843, 844, 847,
849, 851, 861, 862, 863, 864, 865, 866, 867, 868, 869, 870, 875, 894, 895, 896, 899, 900, 501,
903, 905, 907, 920, 921, 934, 935, 936, 937, 938, 939, 940, and 941. Further selected compounds

20 are 77,78, 82, 83,87, 88,02, 93, 240, 241, 248, 265, 285, 293, 310, 330, 349, 382, 396, 415,
429, 448, 462, 481, 495, 514, 528, 560, 587, 602, 620, 632, 635, 661, 663, 675, 678, 690, 692,
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843 CI NH2 -CH,N | 3,5-Dimethyl-4-methoxypyridin-2-yl 00 844 CINH, -CHZ N
3,5-Dimethyl-4-methoxy-l-oxypyridin-2-yl 00 845 Cl NH2

-CH,6-Bromo-3,gég@%hyzl-mmethoxypyrldln-z-yl 846 CI NH2 -cH2N PCT{HSQ/F-O /011846

6-Chloro-3, W ne y-lf'- ethoxyp r!din-%-yl 0 847 CI NH2 -cH2N 3.5-Dime romopyridin-2-yl
e oA e -

00 Sl e v A2 At b sans oo e o,
,5-Dimethyl-4-chloropyridin-2- -CH, ,5-Dimethyl-4-chloro-l-oxypyridin-2-y1 00

51 Cl NP SEM R DU B 35000y i 531 5888 TP oHoN

3,5-Dimegiby|-4cio@dundy Ry figh indeyiiof &h8HBikabied S BN hibitingthytivititi ome tayhpyridin-2-yl 0

854 CI NH2 -%A,N ,5-Di ethyl-4-thiog1etg¥l-l-o% ridin-2-yl -53 WO 2006/105372

PCT/USEEERAtTeHEYRIBI B (AR50 T888%A NH2 -cHz N O 3,4,5-Trimethyl-pyridin-2-yl 856 Cl

NH2 -CHZ N 3,4,5-Timethyl-lI-oxypyridin-2-yl @B5%€| NH2 -CH,N 4,5,6-Trimethoxypyridin-2-yl 0 0

858 CI NH2 -CHIN 1 c 4,5,6-Trimethoxy- | - ridin-2-yl 0
R2ZTNT N
RY

5 R® (D

wherein R®' is not alkynyl, which were disclosed in U.S. Patent Application No. 10/945,851 and
PCT Application US04/31248. The pyrrolopyrimidine compounds specified in the EXAMPLE
sections of the above patent applications carry either no substituent or a substifuted alkyl group.
Compound 0, one of the embodiments of the compounds of Formula TI, carries no substitutents

10 onthe C-5 position (ie R’ = H) and it bas an ICso = 98 nM as measured by a Her-2 degradation
assay (described in EXAMPLE section below). A simple alkyl or a substituted alkyl at C-5 (ie
R* = alkyl or substituted alkyl) can only bring two-fold additional activity. Conversely, if C-5 is
alkyne substitated, the potency increases approximately 10-20 fold. (See, Series A: compounds
A, B, C and D below).

o]
LI
.

FoNT N N

N
prs

Q

Cpd ©: 98 nM i
Series A: Non-Alkynes D,
OH HN OH
oy i Ct ct
N./ N/‘ N/ N/
A A A [ I
NN N HaN™ N7 N HN SN TN HN” SN N
Hal H N'-'ﬁ‘ N h Na H! Ny 4 N N
\
Cpd A 50 i P Cpd B: 70 nM A Cpd C: 100 nM A Cpd D: 36 ni ©

/
Serles B: Alkynes @
R == o=

q
OH NHp N~
OH
o a a A o M
NT NP = z
HNA\NI N\ A L A ) I
2 - HaNTONT TN HoNT NN RN NN
W, ﬂ w\ \\;\\%\
o o 0
15 Cpd E: 17 nM d Cpd F: 5 nM s Cpd G: 16 i 4 Cpd H: 7 M 4

e



0 859 CI NH2 -CHIN 1 ,- 3-Bromo-4,5,6-trimethoxypyridin-2-yl 00 860 CI NH2 -CHz N O
3-Cliloro-4,5,6-trimethoxypyridin-2-yl 0 861 C1 NH2 -CH, -N 4,6-Dimethyl-5-methoxypyridin-3-y1l ek~
862 CINH2 -CHz N fféﬁ-Dlmethyl-5-methoxy-I-oxypyrld|n-3-y1 0 863 Br NPIEL%{%E@()%I?

3,5-Dimethy A0 AE b Yidin-2-y) 864 Br NH2 (CH2)20H 3,5-Dimethyl-4-methoxypyridin-2-yl 865 Br
QIQZD(CWEﬁ%PI%%%;ﬁEiW! ﬁﬁ%@ tg{%@éﬁféﬂﬂwﬁts?aﬁ/ ' : {él@z@g@z&i@ﬂdgse@%&\hﬁ?(?pds E,h F,Gandd |
,5-Dimethyl-4-methoxypyridin-2-y 7 BrNH2 -CH2CH? ,9-Di -4-methoxypyridin-2-y
5 b N ICH LR BRI ToEE B AL BB GRPciS ST BE T REAS
3,5-Dim étylpdrind|Op Fistine? yhed 76 BeoMipRGHR) PRkl 3 S iivethyls Atiodouyrieknegt for 8% Br NH2
(CH2)30H_3,5-Dimethyl-4-iodopyridin-2-vl 872 Br.NH2 -CHZNN-0. 3 5-Di _4-jodopyridin-2-yl 873
b N RPN e Dl e o A ol i
3,5-Dimeathighhisdapsprtgrie ity subitikee @IdH Ress-BimathyrddneibokypypieindDyl 0 NH2
CH2CHRGHENO.ZCHRR S ITRTIP SR 1BT0-GLaTg CLNHR EHRGHRGH? N

2-Nitro-4,5-dimethoxylphenyl 878 Cl NH2 “CH2CHZCHZN3 3,4-Dichlorophenyl 54 WO 2006/105372
PCTJIUSBmodificrean RySwes roiey depireociprizefpm 2l wss Smetrs SR BB H2

-CH2CHRZGhiR-MYkhp-Dineathexiiphenyl, 884strbMie ok 2k 3EHEMING: S 2dRMEsh@aripRenyl 882
ClI NH2 -CHcharc ~NV 3-Methox%/FI(ph nyl 883 CI NH2 -CH2CH2CH2N O 4-Methoxylphenyl 884 Cl
(CH2)20H" 3B b3 RGLEEY RS -éﬁ’ﬁe &¥(CH2)30H 3,5-Dimethyl-4-iodopyridin-2-yl

10 Index = ECsp(compound YECsy(control)

where the control is 17-AAG (17-allyl-17-desmethoxy-geldanamycin). ECs is defined as the
amount of compound added to effect a 50% reduction in viable cell number. Selected
compounds were tested on cells of MCF7 and BT474 breast tumor cell lines. The assay shows
that Compound 0 is over 10 times less active than 17-AAG. The best non-alkyne substituted
15 analogs are 6 to >50 times less potent than 17-AAG. In contrast, the alkyne substituted analogs
can be more potent than 17-AAG (see Cpd. H) — a record in the field of HSP90 inhibitors, or

nearly as active, with an index between 0.7-6. TABLE 2 summarized the result of the assay.

[063] TABLE 2: Potency Index against Tumor Cells from MCF 7 and BT474 Cell Lines

20
Compowmd Subsitutent | MCF7 Index |BT474 Index
@ C-5 {(uM) (uM)
G none 04 - 0.3
A non-alkyne 0.2 1.0
B non-alkyne 0.08 0.3
C non-alkyne (0.6 0.3
D non-allcyne 0.23 1.0
B alkyne (.13 0.02
F allcyne 0.006 0.13
G allcyne 0.03 0.02
H allcyne 0.01 0.1

064} Synthesis of the Compounds of the Invention

The compounds of the present invention may be prepared from 5-halo-pyrolo[2,3-d}pyrimidines

according to Scheme A below. The preparation of the starting material, N-(4-chloro-5-iodo-7H-
25 pyrroio]2,3-d]pyrimidin-2-yD)pivalamide, wherein PG is the pivaloyl protecting group and X = I,

has been reported in Seela, F. Synrhesis 2004, 8, 1203 and references therein,
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886 Cl -pc -CH2CHz N O 3,5-Dimethyl-4-iodopyridin-2-yl 887 C| -~ -CH2CH2CH2 N O
3,5-Dirnethyl-4-iodopyridin-2-yl 888 Cl (CH2)OH 3,5-Dimethyl-4-methoxypyridin-2-yl 889 ClI
(CH27)20H 3,5-Dirnethyl-4-methoxypyridin-2-yl 890 Cl (CH2)30H 3,5-Dimethyl-4-methoxypyridin-2-yl
891 Cl -cHz‘?{ﬁgﬁg‘lg.‘ﬁiﬁ%my|—4-memox pyridin-2-yl 892 CI -CHZCH2 -N{ -y U > 2006/ 11836
3,5-DimethyiA<methlebiidyidin-S-yi 18885 1A< -CH2CH2CH2 N 0 3,5-Dimethyl-4-rnethoyypyridin-2-yl
894 4 CI NH2 CH2N(i-Bu 2 3,5-Dimethyl-4-methox idin-2-yl 895 5 CI N112 CH2N(i-Bu) 2
,5-Dimethyl-4-rngthox yridin-2-yl 896 7 @l NH2 (CH2)40H 3,5-Bimethykdmeatagx yridin-24yl 897 8 Cl
NH2 Si(CH3)3 3i5-Dinet@lrdmnethox yudin:2-yb @286 ngj@uggzmﬂwg's 5D |-4-methox
yridin-2- 1 899 10|Ci HZ—(C;HZ)g O ré{(Et)l 3 -Dimethyl-4 methpxyp 'dirn-2-y# 900{13 1 CPNH2

CH2N} G000 3y5-Difnethyl-4-methoy Pyfidinb2-y1 901HMTTNAZEH2NH2 3tEMSinth 1N4-methox
yridin-2-yl db2 Cl NH2 CH2NH2 3,5[:bimethy- methoxy-I-oxypyridimg-yl 903 CI! NlI2 C H2
3,5-Dim%’f-

NH2 CH Nﬁ

%g%g&}?%%ﬁﬁn-z-yl Q461 NIEGE2NH2 3,5-Dimethyl-4-bromo-l-oxypyridin-2-yl 905 Cl
$5-Dimethyl-4-chloro yridin-2-yl 906 CI NH2 CH2NH2
3,5-Dimethyl-4-chloro-I-oxypyridin-2-yl 907 CkNHZ CH2NH2 3,5-Dimethyl-4-iodo yridin-2-yl 908 Cl
NH2 CW%%%TZ%%B{E%H?%@Q%Ja%%HQl % 29'-&25‘%‘&':&1%%%} ivalamide with the
3,5-Dimethyl-4-thiomethyl-pyridin-2-yl 910 CI NH2 CH2NH 3,5-Dimethyﬁ4-thiometh I-%—oxByridin-Z-yI
9115C| NIPFERHSI PEYIRINS 38 g RYRAE G2 %@%Wé,%‘%@rﬁw&ﬂﬁ%&& yridin-2-yl
913 CI Nige GH2 N, TN eoXy0WidiBuH) Sé-GINTH(7E KRN 4% 6T inethoxy-l-ox
yridin-2-yl 915 CI.1 NH2 CH2NH2 3,4 5-Trimethoxy: yridin-2- 1 916 CI NH2 CH2NH2
3,4,5-TriHeERY L5815 aw@%@ <§T1 Hﬁi—@%ﬁyﬂ\'le 4,5,6-Trimethyl- yridin-2-yl 918 Cl NH2
CHIN-HZ % £ed sindashyit-prosaddin: 2rylpQd SOl BRr@iHG MR 41 6 Dii thethydiBetngtmop- 1rdin-2-y |
920 CI NH2 .CH2NHZ2 4,6-Dimethyl-5-met VH 'ndg-}g 2 &H\i @Ja'ﬁ,N!{!& in BtOH. with
4,6-Dim&AS qr%ré’t‘%ﬁyf’ﬁ%lﬁﬁ&f/?%f"r?—??}% %@%l%hz ?:H%l\%z 4 6-Dimethy1-5-bromo yridin-3-yl -55
WQ®006/10587% PORIS 208685 W8 46r a4, Rge @D, chloride can kg supstripted vgthiptpr 1

Lewis acids, such as Znl, or CuCl which, however, may not give yields as high.

Sonogasira coupling of 4-chloro-7-alkyl-5-halo-7H-pyrrolo[2,3-d|pyrimidin-2-amine with an

alkyne of Formula HC =C-R' gives the desired alliyne. Typical reaction conditions require

P&(PPhs)s/Cul as catalytic system, Bt;N as base, and DCM or DMF as solvent. The reactions are

15 typically run at 20-50 °C for 0.5 to 24 h. However, a variety of alternative catalytic
systems/base/conditons can be used (see Liang, B. et. al, J. Org. Chem. 2005, 70, 391 and
references therein).

1066] The R group can be further manipulated if necessary, as illustraied below:

FFA
OH L I\LRE
Cl l I Cl E 1 cl [ ‘
8
N s N - \ HNRAR N e \
[y —
HENA\N/L NK HEN)‘\\N T‘ll\ HQN)*‘N f\i
Ar Ar Ar
i = Ms, Br

20 [067] For iilusiration purposes, the propargylic alcohol can be converted to the mesylate or
bromide using methods well known in the art. The mesyl or bromide group can then be displaced
by micleophﬂes such as amines, Care must be taken to avoid the unwanted nucleophilic
substitution of the 4-Cl aton.

[068] The sequence of these steps can be performed in a different order than the one indicated

25  onthe Scheme, as for instance (i) alkylation, (i), Sonogashira coupling, and (i) deprotection.
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923 CI NH2 CH2NH2 4,6-Dimethyl-5-chloro yri 924 C1 NH2 CH2NH2 5,6-Dimethyl-4-bromo yridin-3-yl
925 CI NH2 CH2NH2 S .6-Dimethyl-4-chloro yridin-3- 1 926 ClI NH2 CH2NH2 2,6-Dimethyl-3-methox

yridi”-“-y'g}%Bg @Mc%%%ﬁé%@ﬁm&mmgﬁé;ﬁo%ﬁn@'M&&E?M‘A%&ﬁi@ﬂtm&ﬁb:'-
din-4-yl 929 CI NH2 CH2NH2 2,3,6-Trimethox - yridin-4-yl 930 Cl| NH2 CH2NH2 2,6-Dimeth
|-3-bromonREis-vasipEinge ki 2%-Bitnetikgith e Yeidid-diRyriondine| qempoenisNfi2

4,6-Dimethylriuipdp wiidingdid R3348 1 MHRCFARNHR3, FENmetd; 48rming, yisins2-yiulakas Cl
NHS (CH2)3NH COOtBu 3,5-Dimet yI-4-meth%i<IZyridin-2-?é 935 16 CI NH2 CH SNE%
3,5-DimetfEARBHHEX SHETRESH SRR EROEn RSB A Etho B9Rfin-2-y1 0
937 120 Ginfthoiriants 2N Briipdunddinne tidd 4emiathoxayrieiin 2-pte@38on¥ Ghddd2 EH2 HEPRiIBU
3,5-Dimethyl-4-methox yridin-2-yl 939 22 Cl NH2 CH2000, CH2NMe?2.3,5-Dimethyl-4-methox
iy S R BTG 3 et R R e A B
CH?C(O)@H& FBdditimathid-4hn eisbmymn}dsd hmaZ*-ybther@m. saohiatfbreviatiomdisdtscnt ot riheaning,
which would 1o Wi/ RepRlBidIL e R Rl all sl Mgz Mty ufe EspasbLaagiony: 1-Pr
= iso-propyl; = butyl; i-Bu = iso-butyl; tBu = tert- butyl; Ph = phenyl; BOC = tent-butoxycarbonyl;
2-Py = 2-pyFeRmes-p{ sughpgisgey ang candionsy inslpssodiselsttetidbafpatliamporasieeeare

COMPOUNG§{gy3nd, LuBinkduds, didordds 2dneld, 2bcheRial2 catdiadBdiidrdts, Adndi8gRd, FhorirsH8, 62,
63, 67, 68,72, 73, 77, 78, 82, 83, 87, 88, 92, 93, 102, 103, 107, 108, 112, 113, 117, 118, 122, 123,

127, 128, 1992933 disprdcrngbrplieraiyg disgserss Jumess, legkeppys, (qwonigdyipghopsis levkeniag 177,
181, 182, 4&@firddSitarhdodk9RichO6 sERFon) he@f2sr26)6;0806s 2ddteiRdRa 16 @i 2AibeR2P, 226, 227,

231, 232, 236, 237, 240, 241. 244, 10 246, 248..265. 266, 285. 289, 291..293. 310. 311. 330, 331,
332, 334, ?&g?}?é‘géé%@%esk@aéﬁ’r@%??%e ?%5??33?? 6?“?57?%9?26 ,ﬁégg%ﬁl%c}?f’fg?%, 430,
431, 433, A35d81 A9 shelc 19Bs 464 66id 68heY 1182 A9BosiQd;chsd 490athkay  iBkastinb, 528,

529, 530, g%ﬁu{fgimﬁ &&%ﬁ&%@gl, 652, 566, 587, 588, 590, 591, 592, 594, 596, 602, 603, 620,
621, 622, 624, 626, 632, 633,635, 636, 637, 639, 641, 661, 662, 663, 664, 665, 667, 669, 675, 676,

678, 679, HBE] 15 Bspress, isomteDd feayes gbaTroguEYh CEUBOSOMS 7Y, TROACarOEILy ¢Ompsing 13,

714, 716, ik loorfipSuntilSf Felmided, 638 pbRinofpie, sOBhite] Shief Souitd®r, dtbnlidRer! WastddontddB, 750,
752, 753, 754, 757,759, 761, 778, 779, 782, 783, 784, 798, 799, 802, 804, 806, 823, 824, 86%, 844,

847, 849 MbgINIsSYlcl wseraRz BshaRy BerodrE BET S, BYs0laha PRSI RS g, 901,
903, 905, 80bod2End2dnd3d: 93B3 phABracBRB:a0 39D Nth&4 lofFutdineryséliticiadieompatnds 20

e T T 00 A 0 0 500 B
and methods of the mvention, e.g.,, as discussed in Goodman and Gilrnan, The Pharmacological
Basis of Therapeutics (10th edition); Pergamon; and Remington's, Pharmaceutical Sciences (20th
edition), Mack Publishing Co., Easton, Pa.

[671] The compounds utilized in the methods of the instant mmvention may be administered either
alone or in combination with pharmaceutically acceptable carriers, excipients or diluents, in a
pharmaceutical composition, according to standard pharmaceutical practice. The compounds can
be administered orally or parenterally, including the intravenous, ntramuscular, intraperitoneal,
subcutaneous, rectal and topical routes of administration. For example, the therapeutic or
pharmaceutical compositions of thel invention can be adrmnistered locally to the area in need of
treatment This may be achieved by, for example, but not limited to, local infusion during surgery,
topical application, e.g., cream, ointment, injection, catheter, or implant, said implant made, e.g.,
out of a porous, non-porous, or gelatinous material, including membranes, such as sialastic
membranes, or fibers. The administration can also be by direct injection at the site (or former site)

of a tumor or neoplastic or pre-neoplastic tissue. Still further,

*
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WO 2006/105372 PCT/LIS2006/011846 la.l'IC;: .I"" 11,.,11 11;::i, 1111 liu ™ a .:11.. lliiJl ~~,~6lh,
704,718, 730, 732, 744, 746, 753, 77$, 798, 823, 863, 864, 865, 866, 867, 868, 869, 875, 894, 895,
896, 899, 900, 901, 903, 905, 920, 934, 935, 936, 940, and 941. [061] CoP qsnds of the invention

’ ' : ’ PR PCTIUS2006/01 1846
exhibit impr ‘\?’é)dz"%;‘@“f 1ﬂplu%£&ms over some pyrrolo[2,3-d]pyrimidine comp(_)unds of_
Formulathe Ruiia; dJs 7 clrgpddidobd RBS(ijentiereim Badedinatalkynyésivkichayerepdiselesed in U.S.
Patent Applicati /945,857 an T icatiqn US0Q4/31248. The pyrrolopyrimidine
com po%s’g%g%%?g? %ﬁ%%%%fé@f%%%ﬁ%ﬁh@% qilréa%aeé%ft’l ag@fggﬁ% (S %5 ry Efter no
substitueht@eaisunsitatse sty giesipt-opsnRsou 0ashs dkthBlerhissdiéatp c¥ i &dmpounds of
Formulabgoarries no substitutents 10 on the C-5 position (ie R3' = H) and it has an IC_50 =98 mM as
measured by a Her-2 degradatign_assay (described in EXAMPLE section below). A simple alkyl or a

substitutEt! By CoRPREI 8P4 RGPS RARERP SIS SaFHGRIT b o foler adritiEnal activity.
ConversgiyedtiGir 246 adikyoeigukstiuted.shedRiER®Ad @Wélﬁcsj %R%&&B/@éﬁ%eﬁ@@%ﬁﬁﬁm%? E, Seri SSH
A: comppund B.C.an € Cl N N\ =N Clad 0O: n Series A: Non-Alkynes
HN OHp%ﬁ LEF%C@%@I’ %%“E’%%Pwﬁc%%%%%ekﬁ“ﬁ LRUN RERPRi2M & 4 epeei: BB¥AM 0 Cpd
s: 70 nMEBCYT :Cat@Danil. V. CpglD: 38ANPAY/ 32 5éfies BaAKioesIQH Qiiblid e OH rD, CICl
Cl Cl Nsﬂ}ér}x\:% Sz A0 B ﬁr&iﬂﬁ}}lgﬂﬁé %e@dpl\leﬁ%iy taNrgln\elt.H(glelg, %oNodgo%,S Agggca%: 17nM/Cpd F: 6
nM /0 Cpd G: 16 nM /0 Cpd H: 7 nM

10 Applications of Controlled Release, 1984, Vol. 2, pp. 115-138).

{073] The pharmaceutical compositions used in the methods of the instant invention can also
contain the active ingredient in a form suitable for oral use, for example, as tablets, troches,
lozenges, aqueous or oily suspensions, dispersible powders or granules, emulsions, hard or soft
capsules, or syrups or elixirs. Compositions intended for oral use may be prepared according to

15 any method known in the art for the manufacture of pharmaceutical compositions, and such
compositions may contain one or more agents selected from the group consisting of sweetening
agents, flavoring agents, coloring agents and preserving agents in order to provide
pharmaceutically elegant and palatable preparations. Tablets contain the active ingredient in
admixture with non-toxic pharmaceutically acceptable excipients which are suitable for the

20 manofacture of tablets. These excipients may be, for example, inert diluents, such as calcium
carbonate, sodium carbonate, lactose, calcium phosphate or sodium phosphate; granulating and
disintegrating agents, such as microcrystalline cellulose, sodium crosscarmellose, corn starch, or
alginic acid; binding agents, for example starch, gelatin, polyvinyl-pyrrolidone or acacia, and
lubricating agents, for example, magnesium stearate, stearic acid or talc. The tablets may be un-

25 coated or coated by known techniques to mask the taste of the drug or delay disintegration and
absorption in the gastréintestinal tract and thereby provide a sustained action over a longer
period. For example, a water soluble taste masking material such as hydroxypropylmethyi-
cellulose or hydroxypropylcellulose, or a time delay material such as ethyl cellulose, or celtulase
acetate butyrate may be employed as appropriate.

30 ]974] Formulations for oral use may also be presented as hard gelatin capsules wherein the
active ingredient is mixed with an inert solid diluent, for example, calcium carbonate, calcium
phosphate or kaolin, or as soft gelatin capsules wherein the active ingredient is mixed with water

soluble carrier such as polyethyleneglycol or an oi! medium, for example peanut oil, liguid

paraffin, or olive oil.
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-57 WO 20 06/1 0 537 2 ~~, PCTIUS2006/011846 [0621 Fors ex'ampte;thealkyriyl sulilsttituents at the
C-5 position (see Series B: Cpds E, F, G and H), showed an potency range of 6-17 nM an

improvement of a{%ﬂle?ﬂst :E_enfold over the parent Compound 0. Further, WhP%wT}I\é\é%n%c()mp 4fl%nds having
exactly the ;sg‘fﬂ’ésﬂ/ucﬁlr?et except fighrgt“hg presence of a triple vs. single bond; €.g. comparing
Compouggs p‘%@&ﬁ@@&@@ﬁﬁo Solplldifie F Siwhichdasia Rianaraviicialeabplsubsiilutadmn C-5 has
anIC50=17n

, while Compound D which has a propanol substituent on C-5 has an IC50 = 38 tM, a

two-fold e ProvERsERE OfgUemIS SHESTH ot PRAPFERIR BEWEE AR AN ARIIBE measured by
a seconggniassalol§ Ao REkinge Thetsacomdasy, assaymeasiresiticeffitisacpdildling tumor cells.
For a given compound, the the potency index is defined as: 10 Index =. .

a0 A R B BRI BPoAR: (L7 Ao AP 4 danamy ciny
ECH5o is dlefibed amittwivarnourihg bhombaisded fadeedicdfeithia, 50 Yo rd deretion Mww‘é@ﬂ number.
Selected igampounds Wers l65/86,on el MCFZ anA AT 4 breastiumptelhipss,dipg assay

shows that Compoun ver 10 times ctive'than 17-AAG. The best non-alkyne substituted

15 analoyfstindeBeosidovithdena shaoripbatanicqhalador presmiabeptatesariidentvsiastatrhnalogs

can be nore, PRIRDENACEI AP EFRHBYidd itk FaanictbifthadialdictHsRAD dofibiars, or nearly as
active, with an index between 0.7-6. TABLE 2 summarized the result of the assay. [063] TABLE 2:

Potency HHEE! SskiAsPIYPIP YRR ERoRoY R B oA PERSERSEIREL B G TH SIS B tent
MGo7 Ingax Bifidd4dReeereed k) ifrhanasQdi bk b Bhhpdiabisy e Bxardpl: putpetidene 0.08 0.3
non-alkyne 0.6 0.3 ngn-alkyne 0.23 1.0 alkyne 0.13 0.02 allﬁéne 0.006 0.13 gEI:ISC na%\g.osfg:.oz H
alkyne 06572 r’fﬁ%ﬁ?@ﬁﬂ@?@%‘ﬁ%@ E%R%/B LB B RS TPe Compounds of the present
inventiorexaay bethrépaned:iroyh Shydlo:pirolnias aipyrimidnedoasg eating toSohenie A below. The

preparatign of the starting material, N-(4- ‘0-5-iada- 2.3 imidin=2-yDpivalamide,
wherein PE 5% 3%?%3185?8%%38%3%%5%%1%%%%@’rZ]ashsa% S ]

, has been reported in Seela, F. Synthesis 2004,
8, 1203 dfithtefoibrispatirasmepbyormobsrdds3rsrrding B ecibo Imad ot ipa egetFbie || 1] R1

15 oil, for example arachis oil, olive oil, sesame oil or coconut oil, or in mineral oil such as liquid

paraffin. The oily suspensions may contain a thickening agent, for example beeswax, hard
paraffin or cetyl alcohol. Sweetening agents such as those set forth above, and flavoring agents
may be added to provide a palatable oral preparation. These compositions may be preserved by
the addition of an anti-oxidant such as butylated hydroxyanisol or alpha-tocopherol.

20 [677) Dispersible powders and granules suitable for preparation of an aqueous suspension by
the addition of water provide the active ingredient in admixture with a dispersing or wetting
agent, suspending agent and one or more preservatives. Suitable dispersing or wetting agents
and suspending agents are exemplified by those already mentioned above. Additional excipients,
for example sweetening, flavoring and coloring agents, may also be present. These compositions

25  may be preserved by the addition of an anti-oxidant such as ascorbic acid.

[078] The compounds and pharmaceutical compositions used in the methods of the instant
invention may also be in the form of an oil-in-water emulsion. The oily phase may be a
vegetable oil, for example olive oil or arachis oil, or a mineral oil, for example liquid paraffin, or
mixtures of these, Suitable emulsifying agents may be naturally-occurring phosphatides, for

30  example soybean lecithin, and esters or partial esters derived from fatty acids and hexitol
anhydrides, for example sorbitan monooleate, and condensation products of the said partial esters
with ethylene oxide, for example polyoxyethylene sorbitan monooleate. The emulsions may also

contain sweetening agents, flavoring agents, preservatives and antioxidants.
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Cl X CI X CI X Sonogashira CI N ~~ Alkylat on N Deprotection N | Coupling N PG.NN N PG,N~N H
NNN HzN~N N H HH z ~-Ar I'Ar ~-Ar PG = Protecting Group X = Halogen Ar = aryl or heteroayl

Scheme A 1 %ﬂ;{& alment of N-(4-chloro-5-iodo-7H-pyrrolo[2,3-d]pyrimj 'Q;%-?}gm%ﬂﬁpide with the
5 appropria £ Al [Cy a} e presence of a base

ng.agentin g polar solvent (e.g. DMF, DMSO, NMP), in t
(e.g. ITIZQ‘;@ ' @)&@ M%&M@%@%ﬁhﬂ% Hﬁ%&&ﬂi}lg&%ﬁt@Cfcﬁ%@hl@ﬁ;l&'@gfhcaikylation is
typically run at 20-60 C for Q.5-24 h. Cleayage of the NH2 protecting group gives the 2-amino
derivat B RO 5b T A STBUD I BA S RSSO B it 2GS e
depivaloyletipris-ty ivattn pum do @by withisltd «bfiosimof water, at 50-85 C, for 2-24 It. Zinc (1)
chloride be substituted with other Lewis acids, sugh as Zn G| whi er, may not
give yielﬁ}s% Ha]s fﬁgﬁ?’ onc%%%l\sﬁ?él couy I?r?lg%g SA}E%W(?FO- %ﬁ@@-é&é@%@ﬁ%ﬁ%ﬁ%@%midin-2-amine
withfan sikyive.of\Eonmpthe MCpebR Y Jivdes thns delsieaty Gikymey Pysinal veektsivebadRiBes fequire
Pd(PPh3)4/Gul asGatalwticssyienn iRl aghease. and DCM or DMF as solvent. The reactions are 15

typically run at 20-50 C for 0.5 to 24 h. However, a variety of alternative catalytic
systemsiB8Ee/ddwdHaHs isinsplloptaresion mry2ise Bt lteniogifctehis pl-9bb8ter0, 391 and
referencgsdherainiol0664:L ae Regieupsanhe futherapnimiapd ihaecassanamsidlusirated below:
RA OHLN,Re CICICINN ~1HNRARB.N HZNN N HZN- N N Hszg r.\Arﬁr a: % Br 20
0671 FOFHTRIRARHBLIBE RSt PO pruRiE BEEHE FEARBE Rl BT e MESIARE"EP bromide
using Mmethgdsewed inodeds Hie araldemiedydoolrathicteagioppeasedierfdim displaced by
nucleophiles such as amines, Care must be taken to avoid the unwanted nucleophilic substitution of
the 4-CI Atom. (0681 The sequence of these steps can be performed ilia different order than the one
indicated08% o thénBchbineokitidos mstderceri} sieytanonbeiintochentiokira rigplingloadd (i)
depfoteC&@%@ﬁz&%%ﬁ@ﬁ{%%%ﬂ%%@gﬂ%ﬁ ﬂ?h%ﬁ{%mgéﬁés RosagingandMades:of

o the use o

Administration The present invention is also directe [ f alkynyl pyrrolo[2,3-d]pyrimidine
compouaSHT BN rarvehISaHeraa fORE & ARt T HPURHRB RS eRBNAaeel Bemigathutomers,
diagtereqiafsugfanlions s Rharmacesticaliaseapiablaraalis, andnmdiuomtaetesis In some

delivery device may be utilized. An example of such a device is the Deltec CADD-PLUS™

model 5400 intravenous pump.
[083] The pharmaceutical compositions may be in the form of a sterile injectable aqueous or
oleagenous suspension for intramuscular and subcutaneous administration. This suspension may
20  be formulated according to the known art using those suitable dispersing or wetting agents and
suspending agenis which have been mentioned above. The sterile injectable preparation may
also be 2 sterile injectable solution or suspension in a non-toxic parenterally-acceptable diluent
or solvent, for example as a solution in 1,3-butanediol. In addition, sterile, fixed oils are
conventionally employed as a solvent or suspending medium. For this purpose any bland fixed
25  oil may be employed including synthetic mono- or digiycerides. In addition, fatty acids such as
oleic acid find use in the preparation of injectables.
[084] The compounds of the present invention used in the methods of the present invention
may also be administered in the form of suppositories for rectal administration of the drug.
These compositions can be prepared by mixing the inhibitors with a suitable non-irritating
30 excipient which is solid at ordinary temperatures but liquid at the rectal temperature and will
therefore melt in the rectum to release the drug. Such materials include cocoa butier,
glycerinated gelatin, hydrogenated vegetable oils, mixtures of polyethylene glycols of various
molecular weights and fatty acid esters of polyethylene glycol. For topical use, creams,

ointments, jellies, solutions or suspensions, efc., containing a compound or composition of the
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embodiments, the compounds are used for the treatment or prevention of diseases that are HSP90-
dependent. In some embodiments, the compounds are used in the manufacture of a medicament. In
other embodjments, the compounds are used in the manufacture of a medi lgl} therapeutic
and/or proppﬁ%ﬁﬁ%ﬁﬁ%ﬁ Eﬁqnt’u,qf gig ases and conditions that are HSP9O-%%%§%%(F§£I§{ famples of
such disealkeAbd, Gantitiohsd &r@?ﬁ@ﬂﬁ&%ﬁ@@h@ﬁdﬁ%@ﬂ@@t@@ﬂﬁﬁﬁsﬁhemﬂons,
autoimmune disorders, stroke, ischemia, cardiac disorder, neurological disorders, fibrogenic
disordef@:%lﬁ}iferative disorders, tumors, leukemias, chronic lymphocytic leukemia, acquired
immunadelriensy cnsiameunaaplasmzioaias theoatsininasyine ahdic diséasesydind malignant
disease. The fibrogenic disqrders inclu Eut re not limited to cé ode Rolynyositis, systemic
lupus, rﬂgmﬂ%igogﬁﬁiﬁigpﬁ Fefr Sggég,b & 8laa?§ﬁ%§t%lr?€,i€|ﬁ eras |%Terr%p qﬁﬁs h‘%{?p?ulmonary fibrosis.
[076] Thexésent inventiosife duse Sopnanhtieauticaat dppsithn svaH doprsaiéahesstsfcomprising the
compoundof FoRmila 1, o1, 2 RAYDOMY,; SRS, S8RmiA Mk ERANIRRasEEeamer,

.0
pharmacre%lﬁgraﬁly accepta%ﬁg salt thereof or prodrug thereof; of any of the preceding aspects and
embodiesags aftioerEiomsitl s sAHaeRREIEREPIEARST TR B STBHITA AF SREFAYLHE art are familiar
with forrgbgg#?fbg%&dministration techniques that can be employed with the compounds and
methods of the invention, e.g., as discussed in Goodman and Gilman, The Pharmacological Basis of
Therapd@86% (I@ﬁf@%ﬁﬁéﬁ)?@éﬁ‘@%%ﬁ%ﬁ%@@ﬁﬁﬂ@%&? f&eﬂ%%é’&‘éﬁ?ﬁé’ﬁl%%ﬁ’eﬁi%% S ‘éﬁmedition),
Magk Publighipios itk agiary Banbifilithecompaundsattiized tottdefonattiodsrofihe instant
invention be administered either_alane or in combination wit armaceutical ble
carriers, "SRUPIEH &G nct%‘?&?ﬁ‘gn ghag%rshé%% |€3?gc2:12r?’n%ro%}ft%ﬁp%%c%}%ﬁ%ﬁggé}f%géggegﬁ
pharmateutiefiigractiobirktiencothjomondsiotircapecadndinistérstd agatiis.oF pabentbeaiyiaricluding the
ntrven U BTSSR, NAREIIRNAAL SUOGUBRBRUEoIEIA GRdpRisebIoviSR e sdinisiation

For example, the therapeutic or pharmaceutical compositions of the invention can be administered

locally toignalimeaathwesdiaf lirksertcne PrisermafbRdenierairs) osr dxansien b idtmited to, local

infysion dufing ﬁggﬁ%tigg_pical application, e.g., cream, ointment, injection, catheter, or implant, said

implant made, €.g., out of a porous, non-porous, or gelatinous material, including membranes, such
i T e

as sialadf§ 7B mARe ds PHilbe RrCIHE AR ASFARON AT MDY e site (or
former siigyifeadsmeriaraespiasha einmweoplasicaissuessSHlhiih e |60NAIQIRQ06I1 05372

PCT/US2006/01 the compaunds or.c srtions ofth-le inyention ca deli d in a vesicle,
e.g. a hg’gg éolfs%%?ﬁbﬂrc@?%m@fé%é%g%ﬁ@é&%& 195, 32129311 1}5"%%%?&?%2&%?? Liposonaes in
the Thermwtaﬁ&némgikmnﬁiﬁ)isé&ﬁ&atﬂiﬁ:ﬁmm]@@pé@mﬂgl@iﬁh@g@nﬁdﬁ@ﬁcmbﬁm@ K.Y, pp.
355365 A0Rhi3 %l AbesaipadR dRieuRacenLcal sunRslinBRAcedd e mgihods of the

present invention can also be In a controlled release system. In one embodiment, a pump
may be sseebfspaaisefisrlationfeeoREtmaRbplbemadornilokIe AR HARRF S A2 S MhEery, 1980
88, 507; Sandek SbakNuBR: e 298 9m3d kR, Addilianatinameoniradiadicelease system can

be placed in proximity of the therapeutic target. (See, Goodson, Medical .
biological response modifiers and growth inhibitors, hormonal/anti-hormonal therapeutic agents

and haematopoietic growth factors. Exemplary classes of antineoplastic include the

25  anthracyclines, vinca drugs, mitomycins, bleomycins, cytotoxic nucleosides, epothilones,
discodermolide, pteridines, diynenes and podophyllotoxins. Particularly useful members of
those classes include, for example, carminomyoein, daunorubicin, aminopterin, methotrexate,
methopterin, dichioromethotrexate, mitomycin C, porfiromycin, S-fluorouracil, 6-
mercaptopurine, gemcitabine, cytosine arabinoside, podophyllotoxin or podo-phylotoxin

30  derivatives such as etoposide, etoposide phosphate or teniposide, melphalan, vinblastine,
vincristine, leurosidine, vindesine, leurosine, paclitaxel and the like. Other useful antineoplastic
agents include estramustine, carboplatin, cyclephosphamide, bleomycin, gemeitibine, ifosamide,
melphalan, hexamethyl melamine, thiotepa, cytarabin, idatrexate, trimetrexate, dacarbazine, L~
asparaginase, camptothecin, CPT-11, topotecan, ara-C, bicalutamide, flutamide, leuprolide,

35  pyridobenzoindole derivatives, interferons and interleukins.
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10 Applications of Controlled Release, 1984, Vol. 2, pp. 115-138). [073] The pharmaceutical
compositions used in the methods of the instant invention can also contain the active ingredient in a
fqrm sulltable for ora} use, for example, as tablets, troches, lozenges, aqueous or %}é/l%é%penspns,
dispersible pXWQZ qj %qsulﬁeg “'ernHilggns, hard or soft capsules, or syrups or elixirs. Compositions
intendegifelr Sraliidas iar BeRreparadtatar dingdont5many fmethosikaewmin ine-asfore,
manufacture of pharmaceutical compagsitions, and such com osiﬂ;ns ma ﬁgt tajn one or more

agents @ﬂ%@éﬁﬁﬁ@b’?@%"‘@éﬂﬁ@i%W&%P%Mf@ﬁmﬁsci&é%ﬁﬁ avoth {80%6foring agents and
preservipgaaRpiigiasdetsipiowde: phareage dicnismagaot tndialataipapeepasatichss Tablets
contain the active ingredient in admixture_with non-to>1<ai%)paha5rga {:Oenuti%%{ accent Igfexcipients which
are suit T@?S?qﬁreoﬁ%ﬁ%aﬁlﬁg&ﬁ@%?%%%}gﬁ RagBREXdisRents may be. Tor example, inert diluents,
such as eaigioind ¢acdansittersd dimeanbeaidsigtigsedalciiepirosphite Geswdiubicgfosphate;
aranulalin spd,disinlsoiAng Aoenys.sueh psmisaseezaline aases porup rassparmelose

corn starch, or nic ac Ing-agents, for example starch, gelatin, poly\/_lr% -pyrrolidone or
i

acacia, aveiitisriduind Wheatse fobedsmplshtaairsiadmy nYEgHCoA S 9FIAlRsPhe tablets may
be un 25 coated-ar cRated Ry KoaN BEhRiaes 9 Mask he tasteObthedrgrargelal disintegration

and absorption in the %gstrointestinal tract and thereb rovideasustainegac ion gver.a longer

period. F9FseAfhIBcH el -<ENILIL PP IRaiA AR T3P SEPRAPS HEthYI- cellulose or
hyqq%xym@m%&@%@gﬁxﬁ&@oﬁm&@dago g&;@:&tg@k@@ ﬁil‘ghlahs sﬂmﬁq?ﬂﬂkaﬁse omlcm@kbuinsm' aeta 'ée burt]yrage
may be employed as appropriate. 3 Formulations ral us s as har
gelatin cgﬁﬁggr\?ﬂ%?%ﬂgfﬁgy g%ﬁ\a}relﬁéﬁlfea ?él?ltterlgs%rﬁ&éa ﬁﬁ%ﬁﬁ%ﬁl g%?ié%il re&n%,r%gﬁe%(%%ple, calcium
carbonatdpealciuptoftiosphatesr kafsishipr Asusof §elatis, capeties tHbeainrtiselacipivatisadient is
mixed with water solubl Tl [ | foy, leeanut oil,
liquid pﬁ%%?%@gﬁ\%%ﬁﬁ%{%%%%ggff%@g%%T/ széc%lg%%ﬁ%@fﬁ%, LS o lles i L
[07S1] Aguédusisiapersibihs stpedinaalinisian ERnadra ceradsiniondarivs steipe he’Sitable for the

ma@éjfa%%lﬂf AQUEAUS SUSRBRRIANR %ﬁﬁi&i@ BRSRIEBYSREpsing RGRNE: Iexample sodium
carboxymethylcellulose, methylcellulose, hydroxypropylniethyl-cellulose, sodiu alginate,
Bﬁl‘ﬁ{’ 5 maybe a

polyviny IpgHRabNEDEY RT RATTRIS i SRES I S R MRS ST R AR

naturally spgeusing ahesphatisie: éeeexample lecithin, or condensation products of an alkylene oxide
with fatty acids, for.example polyoxyethylene stearate, or candensation prpducts . of ethylene oxide
with long BF Sl AR bR A LR R b e o el R R on
productspéethylents exide it ipariallcsterscderisddepprdatiyiagivetiing af textbrsuch as
polyexyethylene sorbitol manoolea fi thylene:Qxidg 10 with partial esters
derl%v%ed f?c(;}né"llp%’tlte)?ggigé %nn e%%ﬁ%é%ﬁ%@ﬁ%g%% @Eaﬁsg%dgﬁoﬁr%%y]ene sorbitash %onooleate. The
aqueous SuEjoEaGibAY Prayttdclesnting specdheiemeiprasaivatifes Femndimesdi of Boropyl
p-hydroxyRenzaatse: RPE QF N OrSCPIOHAL AYLMS RhSLENRrE rflavRInNE RY R ARG Qitener more

sweetening agents, such as sucrose, saccharin or aspartame. X
the skill of the art. Generally, treatment 1s 1mtiated with smaller dosages which are less than the

optimum dose of the cormpound. Thereafter, the dosage is increased by small amounts until the
25  optimum effect under the circumstances is reached. For convenience, the total daily dosage may
be divided and administered in portions during the day if desired. The amount and frequency of
administration of the compounds and compositions of the present iuvention used in the methods
of the present invention, and if applicable other chemotherapeutic agents and/or radiation
therapy, will be regulated according to the judgment of the attending clinician (physician)
30  considering such factors as age, condition and size of the patient as well as severity of the disease
being treated.
{080] The chemotherapeutic agent and/or radiation therapy can be administered according to
therapeutic protocols well known in the art. It will be apparent to those skilled in the art that the
adnyinistration of the chemotherapeutic agent and/or radiation therapy can be varied depending

35  on the disease being treated and the known effects of the chemotherapeutic agent and/or
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[076] Oily suspensions may be formulated by suspending the active ingredient in a vegetable 15 oill,
for example arachis oil, olive oil, sesame oil or coconut oil, or in mineral oil such as liquid paraffin. The
oily suspensions may contain a thickening agent, for example beeswax, hard paraffin or cetyl alcohol.

Sweetening &R As those set forth above, and flavoring agents n‘?%?%ézg%%“e‘asf‘é provide a

palatable,giifraratafiohThasehobksitiaasomarte presepeas Ridheadditienef an anti-oxidant
such as butylated hydroxyanisol or alpha-tocopherol. 20 [0407(;321 Digégersi le powders and granules
suitable FP5HEh S HRABFEC ARIGEAS GEpLrRasHARP S BULiTRT of Braiege tHe Hetive

ingrediepiiR@RMixi e Wibrdisdesieg of iketibginagand Buspendingage(i-anadtbnredasmore

preservatives. Suitahle dispersing or wetting.age and suspending agents are ex lified by those

Dirondy AREFGEA HENS T AAEY SRS P ea e SHRRtastay et i oloring

agests, ammmm&memcﬁggse compositions 25 may be preserved by_the addition_ _of an _

anti-oxidgh pugh.as asearhic Acit 40781 0e AAMRGHAS. 08 praIassiGalepmRosiions used in
ods'of t ef

the met e’instant invention'may also be in the form of an oil-in-water emulsion. The oily

phase nehyptsecufisgbeanteositio pexshiplelispestioreatcid BIRYoPecaiscEdisier st Rikgisple liquid

paraffin, oy pixthres Al heseRyiRbgamustiing Agerisna e RatdtaiRoaTing phosphatides,
for 30 example soybean lecithin, and esters or partial esters derived from fatty acids %ggﬁ?rgfitol

anhydriceEnPERRSEsAPIROSHIBHARBhBRATRAI S PRI de SERFSIF SRR B BRod A Bsters
withethyleneoxigiel: b examplenRplexyeihiiens sodian seeadpleatenddss eThdsions may also

contain sweetening agents, flavoring agents, preservatives and antioxidants. -62 WO 2006/105372
PCTTU %%Vé‘i‘i%ﬁgte 31}30.%?/9? f‘g‘%l%bs%?%?r%nps%%%ggns%%%l gé@é%%%uﬁ%d%v&?ﬁesweetening
agents, fosssibdeniplenglyseeqihaprapyieina gwsﬁmitmw@mmmmwmmﬁm&m also
contain a glemulcenf, ﬁﬁ{%&ﬁa%{ﬁ‘%ﬁﬁﬁ%%'ﬂg I%Q&‘e%‘8&%%}95%%3%?1%%&'%@%@%%? i

niclan., ;
pharmaceutlchcomposmons maybe in the form of a sterile Tnjectable aqueous 5 solution. Among the

acceptale, vaiidles brrgdubearths vheerred sbedmploJatretanpdes oRugursraimasf Hhesisbtonic
sodigym chigride salion: 1081 AR 3iete ipigctabigprgparation may also be a sterile injectable

oil-in-water microemulsion where the active ingredient is dissolved in the oily phase. For example, the

active ingP&alerkhn g be Rt iss sl cermou i QTS br S IE AP BIF e RFTRURRTAPSPHE HiFblution 10 may

then be ipipelucadinio aNag/-a0dlycesaiiphdiseAnd Aresasgeth joi D admieiceipulgion. [082]
The injectglii le s()%lr#ltlonsgr microemulgit ns maybe infroduced into a patient's blood- stream by local

in
bolus injEctORCRNHRRATAR RFHRALABS HaTRP At L T8 i%ﬁ%ti%cro‘e solution or microemulsion in
such a wig3s fDhmaintpinaigonsianttarsuwitingroententationief¢tenngtasic T aortipoaprdiiin order to
maigitain such a constant.concentratian.. | ' u ' Vi e utilized. An
oo S e e ) The
pharmacsiatidtdnsonshositiol ik Banie thedsmhrse Qeste tieshyjeataie. agnesiinggipon the nature

of the proliferative disease, the condition of the patient, and the actual choice of
chemotherapeutic agent and/or radiation to be administered in conjunction (i.e., within a single
treatment protocol) with the compound/composition. In combinational applications and uses, the

25  compound/composition and the chemotherapeutic agent and/or radiation need not be
administered simultaneously or essentially simultaneously, and the initial order of administration
of the compound/composition, and the chemotherapeutic agent and/or radiation, may not be
impartant, Thus, the compounds/compositions of the invention may be administered first
followed by the administration of the chemotherapeutic agent and/or radiation; or the

30  chemotherapeutic agent and/or radiation may be administered first followed by the
administration of the compounds/compositions of the invention. This alternate administration
may be repeated during a single treatment protocol. The determination of the order of
administration, and the number of repetitions of administration of each therapeutic agent during a
treatment protocol, is well within the knowledge of the skilled physician afier evaluation of the

35  diseasc being treated and the condition of the patient. For example, the chemotherapeutic agent
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oleagenous suspension for intramuscular and subcutaneous administration. This suspension may 20

be formulated according to the known art using those suitable dispersing or wetting agents and

suspending %gents which have been mentioned above. The sterile injectalp%q_bﬁ)lggg%;%tggﬁmay also be
able f

g %?(}()ﬁ/llﬂsg'?.? . . . |‘1
a sterile Injectable solution or suspensior Iin a non-toxic parenterally-accep lluent or solvent, for

examplesadialaahatidh '}ﬂiﬁwﬁﬁh&hﬁ%ﬁﬁmﬁm@m@mﬁs fixgthaiiscagertpmvetidaniadly employed as
a solvent or suspendin edium. For.this purpose any bland,fixed 25 .o0il may be .employed including
_synthetig??i%‘i’%- &7 i&\?f&@ééﬁ%ﬁ%&%ﬁ%ﬁ} Iﬁtﬁ%&ﬁéﬁf&ﬁ’%& %P&%sgé?asf%}lggﬁs%‘in_ (}e;lpreparation of
in jectqb MOB@%]ﬂHmdemb@ﬁmMémtmehﬂmUagdm ofthe nh@m@iiisrqbdwecgmént
|nvent|or51n may. a({isa%gne %9 sbné%%?ﬁé\%@ga&%% ﬁ%&g@ﬁgﬁ@g&&fe{gr rectal administration of the drug.

These composﬁlons can be prepared by mixing the in ors with a suitable non-irritating 30 excipient
whiéh is[68# aFlordivcascoadanes stifbespruidiqaicndianviedes) easerigine inEiGan eFePIE8HY melt in
the rectun g reisanedheIikgimiehi YLl abinaiER GRG0 RIS relueeRnRIRL @Ielatithe

hydrogenated vegetable oils, mixtures of pol%/et yleneﬂycols of varipus, molecular wejghts and fatty
acid estérdigrialyetiRrEreealy et e tipnenl proscede de atmine e e I LGRS EGHer
SUSPENSIRAEEIE s CORERNING 1A CQRPeWIth I Laam esiliomeldhehE gl 200K 33 2he
PCT/US2006/011846 invention lean.be used As used. herein, topical applicatian.can. include mouth
washes Bﬁ@%ﬁ?ﬁﬁ%@%ﬁ#&%ﬁ%ﬁﬁﬁ eraﬂiﬁ P ret eéroéa%) t%%gr%gglesh%nllﬁlvé%?%ﬂ%can be
administeradriprirtigrasal hrinkuize tojilcatuse, of suiihiblerintf arasabsie hiSkesod it tetiverpdevices, or
via 5 transdermal route ing.t f 0 n ' t own tg gwse of
ordinary%s% i %%ﬁ.%@%%ﬁ%tg{é%%#ﬁgg g?n%gg%%@g%s%%’rﬁgﬁfﬁ very syéte}n, the dosage
administrationssivitl nofasoisrsentb easdistisad tasi ratrey HeBiot prarni igtert e bihg o |s 86%age regimen.

[086] The.meihodscamReHads Rtk £oraRasiiaRs Qfithernsiantiruentiam NAaY Aieokenseshin 10

conjunction with other well known therapeutic aggents that are selected for their particular usefulness
against (REESHEARSHIPRLAIBWIRG trediedehordsa rife e abheaBfounds may be useful in

combination with known anti-cancer and cytotoxic agents. Further, the instant methods and
compourngssna alses Ber tsefuhiniag Mbratpmiih sihboinhsbiarsEf@arts of the signaling pathway

that links cell surface growth factor receptors to nuclear signals initigting, 15 cellular prolifgration. [087]
The metﬁ%ﬂ%ﬁﬁg zﬁr%aléré’n?’tnﬁg\I/'?-:-‘rjft‘i’g’)r‘ﬁ1 Sr%agf/%s%v g%%%%%%%%?ﬁ%ﬁ a(é}g% Ch &XLmﬁ?q%fgggﬁogenesis
and therellyyifinidin thegewtidssofdlinvasivéress GERAMOHEEN), ¢ncipetitiye butdmy amitedid VEGF

o e o : .  VEGE
reicdeopsgtﬁll i‘%gr%'?pﬁéegg }égf%;i%% Eggﬁ%ﬁﬁ %ﬁﬁ%ﬁrﬁ@ largeteddaVEeE deceniotinangioptatin an

at can be‘used in 20"'combination with the compounds

ancfhethvnaethCpiesieat dhvekminin udiclapgdiidrdl, 230220 apisrbpriaac slidiaimtfagents,
anti-metapglites nepidopRiigoxipnearaningoniasinsaaen ®indilenaRomerasesinhibitor,

procarbazine, mitox_antrone; glatinum coordination_complexes, Pio ogical r%sponge modifiers and

growth inBISHBREL AL A HHY-RohTRIRRATHET ApRding witer of HSFSU can beused to determimne

relative HSPOO affinity of the compounds of the invention by immobilizing the compound of
interest or other competitive inhibitor on a gel or sofid matrix, preincubating HSP90 with the

25  other inhibitor, passing the preincubated mix over the gel or matrix, and then measuring the
amount of HSP9( that retains or does not retain on the gel or matrix.
[096] Downstream effects can also be evaluated based on the known effect of HSP90 inhibition
on function and stability of various steroid receptors and signaling proteins including, e.g., Rafl
and Her2. Compounds of the present invention induce dose-dependent degradation of these

30 molecules, which can be measured using standard techniques. Inhibition of HSP90 also results
in up-regulation of HSP90 and related chaperone proteins that can similarly be measured.
Antiproliferative activity on various cancer cell lines can also be measured, as can morphoiogical
and functional differentiation related to HSP90 inhibition.
[097] Many different types of methods are known in the art for determining protein

35  concentrations and measuring or predicting the level of proteins within cells and in fluid
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and haematopoietic growth factors. Exemplary classes of antineoplastic include the 25 anthracyclines,
vinca drugs, mitomycins, bleomycins, cytotoxic nucleosides, epothilones, discodermolide, pteridines,
diynenes and %ﬁgﬁgﬁtoxins. Particularly useful members of those classes include, for example,
¥
u

carminomyciw, ?cin, aminopterin, methotrexate, methopterin, didiidt TSrfz{)ent(ﬁ((’)]t"rfé‘%?ate,

mitomy cin, 8 oridebbitlel Fes flerbiabli 6 aeercantaping.aemekiakisenesesinararabinoside,
podophyllgtoxin or podo-phyllotoxin 30 derivatives such as etoposide, etoposide, phosphate or
teniposid@ FRETAIFARAISIRFE Nin CRASHHECIBAUS AT SO0WE L HE PRSI BIRE baditikel and the
like. Othggseiselyl apting SplastivlaganihigcMse.astramusineChamapkatinbeyelophasphdride,
bleomycin, citibine, ifosamide, melphalan, hex th laypine, thiotepa, cytarabin, idatrexate,
trimetrext e%ea@c ngﬁg?‘ﬁ?!@g%g{%&{p{agéf%%?ﬁ%%%?% %Biﬁ%g,’ét’oﬁgfg%eé%?ta%-%frﬁfgglutamide,
flutafnid@rteugiblidd/ecpiridtibzrzoioto & deyifalives Nitetfitrbredrd spterfeakinsppitd WO
2006/105372 PCT/1TS2006/01184 I Iti the rvention is
TG e dRAI O h%%ﬁﬁya%ﬁg%ﬁﬁﬁ@ﬂ%@%%ﬁg oaslien 9%3 A

administéred into a human subject, t e will norma etermined By the prescribing

physiciafaiints the We¥Hg &, 8ndraliy i §itg adcofdingdd thebagbdivraitsn ahthiespenie of the

individualpafierds asweH BSulbe Rewe/ly of the patient's symptoms. In one exemplary application, a
suitable amount of 5 compound is administered to a mammal undergoing treatment for cancer, for

examplel88asthe SrtcEmipaiion REFAeE Ty BHEANFEERETS itF SASHREIRY BFHIVSSH B56UEH 8% mg/kg of
body wa;}gtlahiﬁrﬁ@bl ?HﬁleOf)mM%ngﬁmlk y;@ég%ﬁ@@@.d%h(md i iﬁi&éﬁﬁﬂﬁgﬁiﬁgimﬁm‘ ' @eﬁgzkpses),
more prerera t least. about 0.1 m OoT DO el per aay. rticular eutl osage can
include, &% ‘???%‘6‘50%1?%6?33 t@)%ﬂ’ fﬁ@@fv’r%%ngeédﬁﬁlgﬁgﬁm Y BV y%’iﬁ‘&gudes, e.qg.
from abodtrivatigetedindntci GO0 mkeThe afuatitivdiof dotivedopapsubeiih Asnrit cdosplef Peeharation
may be V%r'e%s?énaﬂl§§%§s? Jram.al g%&’%%&%&@%’ aglgrp%%e&%%?%f wRAYLLARE, 9,300 mg, more

preferabl%/ii mg to mg, according to the particu ication. The amount administered will vary
dependingsen shehpartheulakidigopllidet (Relsohppuhdrpiseriadd theligment Hiehidstrending

CPenAIRg A B o o oatianal
c iﬁa Eiﬁmyg&'gﬂ%%@;@%%ﬁg%mmm&ﬁé Weighty 206 AGG. B eambinatigna

applications in which tfie compound is not the sole active ingredient, it may be possible to administer
lesser argfistdasrewmpadasting Saremiis ie MapelavelsrGrophyrticidfely JobrrmeRiiasly, the
pharmacgitiGal e PAEEONdS InWRIL 9 A8E-{RER (W SHER a1 tRerBieRaIaNaR-s sHRdivided into unit
doses containln%; aﬁpﬁh%%gate guantities of the active 20 component, e.g., an effective amountto

achieve thiteaaire dmegig Syetem GoSLabstnineled ﬁ%y%%??e% B ifif&EThon the

requiremegisopidheseetientzasd the severity of the condition being treated. Determination of the proper

dosage f articular.situation is within the skill of the art. Generally, treatment is initiated with
smalter d@%ﬁe‘éﬁsﬁﬁ“ﬁ%e&ré’ ?&cg%%rtﬁ%ong Bﬁ?r%%’rﬁ ct)gseep of ?ﬁaes%%%oﬁ% i &““r*ﬁ eor?e%ﬁer, eﬁ‘féagosage is
increasedupyismabiramyurtsemifatiie @busipdmutiviafiect urtedthe giresidestaibeé snislralachedi/For

convenienfdiRICiRL Il 05385 Mav IR ARG ARSI R RORARS duing s 0oy T

it
e amount and frequency of admlnlstratlog% he compounds and compositions of the
present il&ntidi¥&ised in the methods

[0100} Her2 overexpression can also be determined at the nucleic acid level since there is a

25  reported high correlation between overexpression of the Her2 protein and amplification of the
gene that codes for it. One way to test this is by using RT-PCR. The genomic and cDNA
sequences for Her2 are known. Specific DNA primers can be generated using standard, well-
known techniques, and can then be used to amplify template already present in the cell. An
example of this is described in Kurokawa, H. ef al. Cancer Res. 2000, 60, 5887-5894. PCR can

30  be standardized such that quantitative differences are observed as between normal and abnormal
cells, e.g., cancerous and noncancerous celis. Well known methods employing, e.g.,
densitometry, can be used to quantitate and/or compare nucleic acid levels amplified using PCR.
[0101] Similarly, fluorescent in situ hybridization (FISH) assays and other assays can be used,
e.g., Northern and/or Southern blotting. These rely on nucleic acid hybridization between the

35  Her2 gene or mRNA and a corresponding nucleic acid probe that can be designed in the same or
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of the present invention, and if applicable other chemotherapeutic agents and/or radiation therapy, will
be regulated according to the judgment of the attending clinician (physician) 30 considering such
factors as age, condition and size of the patient as well as severity of the disease being treated. [090]
The chemot%%?aﬁ'gﬂﬁ‘?géent and/or radiation therapy can be administere}&Caplfég%Zr(()ill?{&I 'o‘“iherapeutic
protocols,welt kiguu Shctiie Rttt BeSappetent Lo thasealiledkinitheamaiatihe! adimpjtistration of
the chemotherapeutic agent and/or radiation therapy can be varjed depe%gg 35 on the disease being
treated H4.thé Ilﬂ%\k?ﬁeﬁéé@@ﬁﬁ@%ﬁ%ﬂ%ﬁﬁ@%ﬁ@%ﬁ&%@ﬁf%&%e@ég rescent

~~2006/]0a312R G T fus20Q6{R LA8A6 rodiation therspiynhthatsiseaserfélswiin accordance with the
knowledge of the skilled clinician, the theraPeuticPé)rotocols ({a .wdos eﬁrga%ontsseg%detimes of
adminisHREGIAREAR Bad VAYRR ARSI B SHEE Ry SaeaTRE R P han §§} Thistered therdpeutic agents
(i.e5 antinesplastE AgErTHiErdiati@EPONsthe §aatisns arddribiimm epthidohedriceiéppiitses of the
disease to the 5 adminjs erapeuti 091 IR g 8 of the
inventiof FHBEJSIEENE édﬁ#%?éﬁ?gﬁ%% 1%2%%@6%&%%@%8%?& 5(?%%%%%? gga g%ﬁge%ngotherapeutic
agent, afvsoniay, drosause ief eiffdornd physicathapgashemcarsiirieisties B dheRistefed by a

differen% fpfdl'é%eﬁ?é"ﬁ?ﬁ%fg ezd&g B?m%nds/(_:ompositions may be ac_iministered orally to generate
and maintain good bloodTevels 10 thereof, while the chemotherapeutic ?ggent I%%fytt e administered

intraveni18R]. ImreurfctadAleeis RGE SrICRIGHEBr tmbniicrshraraTHE ey 8F administration,
wheyre pegsiblg. i HBRSHPRIPhRIGAC aMticakaaBMRsitionedSvelpvithind IS RoDMiddg@n the skilled
clinician. The initial administration (;zgé)e madefaﬁco_rd{'n to esta lished protocals known in the art,
and ther} PBASKI RS AP SR RIS ThE dO B4 M SRR BF Abmmistration and times of 15
administaigncantegun ectifiedhystheskiliediotinitian. [092] The particular choice of compound (and
where appropriate, chemotherapeutic agent and/or radiation) will depend upon the diagnosis of the
attending physicians and their judgment of the condition of the patient and the appropriate treatment
protocol. [093] The compounds/compositions of the invention (and where appropriate
chemotherapeutic 20 agent and/or radiationzRay ¢ ggministered concurrently (e.g., simultaneously,
essentially simultaneously or within the same treatment protocol) or sequentially, depending upon the
nature of the proliferative disease, the condition of the patient, and the actual choice of
chemothgrapewinagatrRNVAansadiation to be administered in conjunction (i.e., within a single :
treatment protocol) with the compound/c%{ppo%on. n cor&binationg agptg):ic%tiogsnanggaﬂ%)e@, the 25
compoundhapbehitASERE HseReRTBIREIApR @’Qé&ﬁtﬁé? WP TERIHRE N AREd S S e “Administered
simultangsusly-ategsentialyrskndtianeherniyalahel, thstinitikbarddr Oadrilfistrasiotcnf the
compound/compositian,.and the chemother Jtic agept a radiati ' rtant.
Tt B T o B Bhe T e e ey he
administtation of the chemotherapeutic agent and/or radiation; or the 30 chemotherapeutic agent
and/or ragighon e REAIDISIREE L ElPNEH il arminiialion 6 iiewhaman

compounds/compositions of the invention. This alternate administration )
Partisil PR6F) or flash chromatography (silica gel 60 A, EMD Chemicals) using BtOAc/hexanc

or MeOH/CH,Cl, as eluents. Rf's were measured using silica gel TLC plates (silica gel 60 A,

25  EMD Chemicals). Analytical HPLC chromatograms were obtained using a C18 column (Agilent
Zothax 300SB-C18; 5 microns; 4.6 mm x 150 mm). A gradient was applied between solvent A
(0.1% TFA in H>0) and solvent B (0.5% TFA in CH;CN) increasing the proportion of A linearly
from 5% (t=0) to 100% (t=7.00 min), with a constant flow rate of 1 mL/min. The samples were
diluted to typically 0.1-1 mg/mL in MeOH or CH3CN and the injection volumes were typically

30 10 pl. The column was not heated, and UV detection was effected at 254 nm. 'H-NMR spectra
were recorded on a Bruker Avance 400 MHz spectrometer.

The chemical names were generated using the Beilstein Autonom 2.1 software.
[0104] General Procedures

General Procedure A: Sonogashira coupling.
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may be repeated during a single treatment protocol. The determination of the order of administration,
and the number of repetitions of administration of each therapeutic agent during a treatment protocol,
is well within the knowledge of the skilled physician after evaluation of the 35 disease being treated
and the condmgr?%mﬂ)é%gtient. For example, the chemotherapeutic agen?c-%’é’WE?/ﬁHé@lOSB?Z ~|~
PCT/US2006/011846%idor rhdiatidr-fay be administered first, especiallyf it is a cytotoxic agent,
and then the treatment continued with the administration of the compoundsfcompositions of the
invention followed, whergydetermined advantagegus, by the administration igf the chemotherapeutic

agent and/or radiation, a/d sg on until the treﬁﬁ]ent protocol is comRGI} [094] Thus, in accordance
with experience and knowle ge practicing physician can modify

| for the
administration of &% eompositian farrseaimentanaord oN

indlividual patient's needs, as
the treatment proceells. The ing clinicigituxif.fudtging whether tréatmeﬁiﬂ;g effective at the
dosage administered, will consider the general well-being of the patient as well as more definite signs
such as relief of dise&8e=Felefed symptoms, inhibition of 10 tumor growth, actual shrinkage of the

tumor, ok inhibitiowf Gferappentdsis SSide afmelelihiod oarinidinpaikine 2oy seiohdMdthads such as

radiologigal SupiEBee 0 TAToRIME P9amATE: @URCESIG,MERRUTONENSaambRIEE lo judge
whether or not growth of the tumor has been_retarded or even reversed. Reﬁlg@f {’\é? sease-related

symptorFessredipats aeatsrhiorerBm o fr SVerdine SHaHIh RS8R & HE tige
effectivengssof leaiment:a (R Ogsavatorhieterninion tISRANBindBanddMEsNeam Effect A
variety of in vitro and in vivg assa re available to test the.effect of the alk rrolo[2,3-
d]pyrimiélf’ri%“'cjorgﬁﬁéﬁﬂﬁ’sagﬁ%}fﬁft@ﬁ OY?E%B&)Y n(':e(%%:' pagf'&ﬁn\?édg%a{:}l%%%éays and
functionglpssaisedn fpipdiatediasidibwn in the art by substituting in the compounds of the 20 -
|nv§-:-nt|o f5Ch| S|1§Oeet= (f\ulr.e :%r&ﬁt%l&d%{%@gg %99&1 %’. 2.89-299, descr_lbe some of the known ways in
which t : ) ding assays using, e.g., geldanamycin or I7-AAG
as a competitive binding inhibitoréf HSP90 can be used to determine relative'HSP9O0 affinity of the
compounds of the invention by inpmobilizing the compound of interest or o;hell ompetitive inhibitor on
a gel or solid matrix, preincidBating HSP90 with the-8 other inhibitor, pas§ing the preincubated mix
over the gel or matrix,ang, easuring the ount of HSP90 that netai doges not retain on the
gel or matrix. [096] Dgwnstreain € &% can alsobe8valuated based opith wn'effect of HSP90
inhibition on funcjﬁnﬂélﬁp S ili%of various%%@%@éé@ors and ?R‘%aliﬁg pgg&eins including, e.g.,
Raft and Her2. Compounds of thegresent invention induce dose-dependent degtadation of these 30
molecules, which can beamagasured using standard techniques. Inhibition of HSP90 also results in
up-regulation of HSP90, and related. chapero ofeins. th pHarhs b PSS

Anlﬁrolii%r%%\%nglc Nityo 1\*\;3%8[11351%%%6 %%ﬁ'?‘ﬁ%ﬁé‘ﬁ%ﬁﬁ%@’%%ﬁ%ﬁéﬁ%@s ¢an 'ﬁgggﬁtologgical and

functiondidiHefentidtionie) ates icete& PRDiHRBWoRO MO AT Hiff e re e Bed BFHIBFRIEEEre known
in the art for, detemiing REOGIR.AS.ANGEBHANRS RAJ MeARHENG B Predictiogibe enebahproteins

within cells and in fluid _ . s
Drying (Na,SO4) and concentration afforded the desired 2-amino-pyrrolo r2,3-dpyrimidine.

15 [0105] Example 1
3-[2-«Amin0-4—chloro-7~(4~meth0xy—3,S—dimethyl—pyridin-z-ylmethyl)-’iﬁ-pyrrolo[2,3-
dipyrimidin-5-yij-prop-2-yn-1-oi
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-67 WO 2006/105372 PCT/13S2006/011846 sample. Indirect techniques include nucleic acid
hybridization and amplification using, e.g., polymerase chain reaction (PCR). These techniques are
known to the per, %\/l ill and are discussed, e.g., in Sambrook, Fritsc:tilé‘r ' giﬁMRIecular
Cloning: A ngorza%}r?ssénual 2nd ed., Cold Spring Harbor Laboratory, Co cwggrt%gHar}bor, N.Y.,
1989; Austibibl, Bral.'Eilt & 5iPfotdlbls in Molecular BiologgTdetin Wiley & Sons, NY, 1994, and, as
specifically appied to the quantification, detecti@n, and relati ctivity of HER2/Ne@ in patient
samples, e.gP,I' U.S. Pafem&'g689'877, 4,918, é4,968,603oand 5,846,749. A\ Brief discussion of
two generic tgchriques F Qe d follows. [D9 Thg %L@r@&x@tion of Wwhether gell
overexprags o KOs, e eva’ﬁe%qe\c/’e%s%e;)f ngv%ﬁn bﬁ 10 détermined usﬂh/vg/véull kndivn :ﬁhtibody
techniques such as immunoblotting, radioinnmunoassays, western blotting, immuno recig,itation,
enzyme-linked immunosorbant assays (ELISA), and derivative techni Hes that rike USe’of

antibodies difd&ted against Her2. As %h example, T%’?f expression in preast cancér gells can be
N

determinggiththe ise of an gnmuriohistachemigal agsay, such aﬁg € 0 HercEr IM test (Dako
Corp., Carpinteria,CA). Tl;%#jé,rﬁ is an-ls-amibo%aw desi detect Her2
overexpressiginimaiumor tisSue saecimensﬁThis particular aSsay grades HEr2 éxbiesSith into four
levels: 0, 1, 2, and 3, with level 3 representing the highest level of Her2 expression.
guantitation can be enhanced by employing an Automated Cellular Imaging System (ACIS) as
described, e.g., by Bress, M. et al. Modern Pathology 2000, 13885A. 20 [099) Anfibodies, polyclonal

or monoclonal, can pe p' rchased from a variety of dcommercial su Elliers, or may be manufactured
using well-krdwni¥fie , €.0., ascglescribetd Th Harow et al. ibodies: AN abpratgry Manual, 2nd
ed; Cold boratery-cel ' or, N.Y.1988-[010 werexpression can

also be détermined at thé nuglitChi#%evRl since thére ig a NSrepERbadigh correlationbetween
overexpression of the HerZjprotein and amplification o |th€ geﬁéi’t@%"%ﬁdes for it. On§ wal to test this
is by using RT-PCR. Th ic and cDNA sequenCesTo Fer2 are’Known. Specific rimers
can be generated using stangggg, well- known techniquesysand ¢an then be used to amglify template

already present in_the cell. An example of this is described. in Kur a, H. et al. Cancer Res. 2000,
60, 588 -%%gh*:hpeﬁtéﬁn%ﬁoéy ﬁﬁ(ga%d?zég’ég%ﬂfiggéggtﬁﬁé%g%%rences are observed as
betweenSagrtal-andrab) buttatireettsrelo/? Cadevdusiantorencancerous cells. Well known methods
employing, e.q., densitametr n be used to } /Qr 60 ]ﬁlﬁég ik{gyels amplified
-using PC%.n ‘fg%&%r%%%ﬂﬁu%% scgﬁq&%ﬁ?%%g?z ’t%%q(@@#@;@%ﬁkgnd thgefrgég'/s%al;s can be
used, e.splikontidhmAdbmsbdfeniblobrg. Trelsnasetnedlticte D3 i0rHIMIEHSH between the 35

Her2 96%&)&9@?té/éo%ﬂgmm&m&@gﬂe@@ig@p@@@@%ﬁh@&%@g@%&%ﬁeom@t@ame or -68
WO 2006/105372 PCT/US2006/011846 a similar way as for PCR primers, above See, e.g., Mitchell

MS, andRrEEaPT: 2oh SEERS R VeSS 3211 5811 18 OIS SALYR AR SERSTHRIA I oBE Tan be
conjugatgglftahiiurescenthich was washed with water (50 mLx3). The combined solid materials

were recrystallized from MeOH to give the title compound as a white powder (186 g, 52% yield,
10 HPLC purity: 100%). #x: 2.21 min. 'H-NMR (DMSO-ds) 6 11.00 (br. s, 1H), 10.33 (br. s, 1H),

6.63 (g, 1H), 6.21 {(q, 1H), 6.12 (br. s, ZH).

Step 2. 2,2-Dimethyl-N-(4-oxo-4, 7-dihydro-3H-pyrrolo[ 2, 3-d] pyrimidin-2-yl)-propionamide

A solution of 2-amine-3,7-dihydro-pyrolo]2,3-djpyrimidin-4-one (186 g, 1.23 mol) in pyridine
(2 L) was treated with trimethylacety! chloride (475 g, 3.94 mol, 485 mL, 3.2 eq) at 90 °C for 2h,
15 to give a mixture of N(2}-monoacylated and N(2), N(7)-bisacylated material. The solvent was
evaporated and the residue was taken up in aqueous aminonia (37% NHs, 310 mL) and MeCH
(2L), and stirred at rt for 30 min, to selectively cleave the N(7)-pivaloyl group, The solid was
collected by filtration, washed with water (500 mLX5), and dried on high vacuum to give the
title compound as a solid (193 g). Concentration of the mother liquor provided additional solid

20  material, which was collected, washed with water (50 mIx35), and dried (77 g). The combined
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molecule, e.g., fluorescein and/or rhodamine, that preferably does not interfere with hybridization, and
which fluorescence can later be measured following hybridization. See, e.g., 5 Kurokawa, H et al,

Cancer Res.‘%gqg%gg,s?%87-5894 (describing a specific nucleic acid probgg{z/%g%gﬁ%q%%nce
5'-FAM-NuclelcAci -TAMRA-pjfB'l’sgqye[]ce). ACIS-based approaches as described above can be

emp|oy@mﬁﬁa%éli§a% eiislatititatives (dnita TONMBUBDAS O-Aet5 4 Mo derrs Athology
2000,1 ). [Q102 upg.a cleic acig detection can also be directed against proteins other
than 1?1%@@@@%3%91—%&5@%%8&%# rfg%?le'h%e%éﬁﬁﬁéless affected in response to HSP9O0 inhibition.
The follSveirty Examiplesoal & pfferdd By vifychidistEatiod Srlimar/aroporintédted to be limiting of the
ful scong Al spi o6 B arion. 3 EYAMELES AR kel A Moibads The chemical

reagents uséd to create t ovel products of the invention below are all available commercially, e.g.,

from Aldriehi@handictd O, MiflvarlkeZOWH, B25e. St BB e 20-Pisbaration is facile and known to

one of %%ﬁf%é@l&ﬁﬁﬂ&aﬁ[ﬁa QﬁlEﬁ%lé_?_i@ﬁ%%@b%&%%@&b%%s&i&%ﬂﬂm@,mm n@s were
usually purified by preparative TLC (silica gel 60 A, \Whatman Part|S|I,PK6FQmCC matography
(silica g8MEb Mt ERia{eaS) WM@%E&F@%% B VB BAEEIIRY “REEwere

measuregising &ilisaelitd 6npl ates(sioa ged:0and (25 Mk Ghe micdid)y fomatjtical HPLC
chromatograms were obtained usin 18 column (Agilen bax 300SB-C18: ICEONS; 4.6 nun X
150 mm?gﬁ?&%% ggqgwg*&g@#%gﬁ %%??\%én Ké Eb%i%%&r?ziguné}ﬁ%g%a“% %%8?\315%%[1@9 Ir??).5% TFAin
CH3ICN yititredici D@6, pndpbeticsultind fineipibptdrom GHe¢t=0 profilogiontBrydeE aiidydedthea constant
flow rate.of 1 mLhnin. I i ' 0.1-% ma/ml i NeEH B 03N and the
injectionn\gc?lﬁ%m DV“%%réIt%%%Wz?f)% %ﬁ?@‘%ﬁé&%@%& r%té;Stéd, and ?Jiv detectiié)%wzgiffected

at 254 nfl 2B KVIR $Poctf0tvbresréEbrdett & ABrieEt (vaHeel 450D spectrometer. The chemical

names Were generatgeHsing, e Aelistein SUonomilidisoiiware: IRl af Geastadrraeedures General
Procedure A: Songgashlra coupling. -69 WO 2006/105372 PCT/IISZ%&? 011846ﬁ5§ Iﬁ I?3 R'Il N Ni
R z 1\ RRNRPR N B e ARy eqip BTN AT RZ RS FRfIN B8P iE RS B2 = H, PG

A mixture o6 thet pRRraRdasesSE IR @2 pyrielofz:Add] pytmiding saloymen{®@s 5o8 AV 4EERIN (2-Bqaquiv.),
SR T T R T T
in CH,Cl, (1.5 L), and washed with NapSO; (500 mLx3) and brine (300 mLx3). Evaporated and
recrystallizion from MeOH gave the title product as a white powder (122 g, 81% yield, HPLC
purity: 98.2%). fz: 6.19 min. 'H-NMR (DMSO-dg) § 12.65 (br.s, 1H), 10.11 (br. s, 1E), 7.76 (4,
20 1H), 1.24 (s, SH).

Step 5. N-[4-Chloro-3-iodo-7-(4-methoxy-3,5-dimethyl-pyridin-2-ylmethyl)-7H-pyrrolo{ 2, 3-

d]pyrimidin-2-yi] -2, 2-dimethyl-propionamide
A mixture of N~(4-chloro-5-iodo-7TH-pyrrolo{2,3-d]pyrimidin-2-yl}-2,2-dimethyl-propionamide
(37.8 g, 0.1 mol), 2-chloromethyl-4-methoxy-3,5-dimethyl-pyridine hydrochloride (23.1 g, 0.104
25 mol), finely powdered KpCOs, (41.5 g, 0.3 mol, 3.0 eq.), and anhydrous DMF (200 mL) was
stirred at rt overnight. The solvent was evaporated, and the residue taken up in CH:Cl; (500mL),
washed with brine (200 mL x3), evaporated, and recrystallized from MeOH to give the title
product as a white powder (42.0g, 80% yield; HPLC purity 98%). fx: 6.49 min. 'H-NMR
(DMSO-dg) 6 10.16 (br. s, 1H), 8.04 (s, 1H), 7.72 (s, 1H), 5.46 (s, 2H), 3.73 (s, 3H), 2.33 (s, 3H),
30 2.15(s, 3H), 1.21 (s, D).
Step 6. 4-Chloro-5-iodo-7-(4-methoxy-3,5-dimethyl-pyridin-2-ylmethyl)-7H-pyrrolo[2,3-
djpyrimidin-2-ylamine
A mixture of N-[4-chloro-5-iodo-7-(4-methoxy-3,5-dimethyl-pyridin-2-ylmethyl)-7H-
pyrroio[2,3-d]pyrimidin-2-y1]-2,2-dimethyl-propionamide (1.0g, 1.89mmol), ZnCl; (1.29 g,
35 9.47 mol, 5.0 eq.), and EtOH/H,Q solution (25mL, volumetric ratio 100:5) was stirred at 80°C
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5 NaHCO3 and brine, dried (Na2S04), concentrated. Flash chromatography (EtOAcIDCM/Et3N
15:74:1, gradually adding McOH (0-7 vol %)) gave the desired 5-allcynyl-pyrrolo[2,3- d]pyriniidine in
typically 20-70% yield. General procedure B: ZnCl,-mediated deprotection, R1IIN
ZnC12, EtoH, H28HER'N N H N R4 R5 80C R4 R5 PG = PIV 10 A sus%eclr?é]o@n%ggmﬁg

2-(pivalayalifisiol-wye sty ameoZned 2a(3 20 eelidvainosliicEd @ A firvali water) was
heated to 80 G, and monitored by HPLC. Whenp.the reacti ached completio as added,
o the SR et A3 LB b S T RSO o
concentgfioryiatio MEH  yate<iisd) 2 amiAd minr oE R BRI Y NiRRlide 6150708 081) Ex2drpld 1),
3-[2-Amingz4schlors7-(4;methoxy=3,5-dimethyl-pyridins2-yl 713-pyrrolo[2,3-
djpyrimicﬁr?é%ﬁ]-%%{p{’é?n- %?%o&%%g’@m%o%@%%&%ég 111546 "STEP STEP 2 OH 0 CI 0
5096 CIGH2CHEY DAANRe- ik lona SN AN D N E-dNa@KEPRIZM 2NN B difeyge NN-N H H H C

STEP 5 @' D 31 STE ?O?)_gcj%),]Lj\_IOIPOCIS, BTEACI O N NIS, THE 0 N\ OMe CH3CN, reflux >H N
H HN H K2CO3, DMF "OH 1l CII STEP 6 CISTEP 7 1OHCl ON/\ZnC12NNH~NN N

EtOH-HZbeHER spmRonpr s, isenpphizy Soregpling q0uping of 18 B dndoviéonieile See Shih,
C. et F}E?ﬁﬁﬁ%ﬁ%ﬁ%ﬂﬁz%Em%%@l&ﬂﬂ%ﬁﬁjﬂﬁﬂﬁ%ﬁr&?&-&ﬂ@;ﬁ%{é@@ia@lﬁﬂcdihyﬁm

rrolo[2,3- rimidin-4-one A mixture of, 2,4-diaminQ-6-hydroxypyrimi ,
EKI oroacBid; B éﬂ@&g}l %ﬁi:prdmg to tﬁe éeneraﬂ ?rooe ure X Ir: X.ngm‘ h@f—b@\?ﬂ 8)1%55-9}99

0

10 8.04(s, 1H), 7.32 (s, 1M, 6.71 (br. s, 2H), 5.27 (s, 2H), 5.22 (1,1H), 4.26 (d, 1H), 3.71 (s, 3H),
2.24 (s, 3H), 2.14 (s, 3H).
[0106] Example 2
4-[2-Amino-4-chloro-7-(4-methoxy-3,5-dimethyl-pyridin-2-ylmethyl)-7H-pyrrolo[2,3-
d]pyrimidin-5-yil-but-3-yn-1-ol

jolg]

a

NSy

HzN/l[\N'//\fl‘l N
T
15 OMs
The title compound was prepared by Sonogashira coupling of 4-chloro-5-iodo-7-(4-methoxy-3.5-
dimethyl-pyridin-2-yimethyl)-7H-pyrrolo{2,3-d]pyrimidin-2-ylamine (see Example i} with 3-
butyn-1-ol according to the General Procedure A. fz: 4.54min. 'H-NMR (DMSO-dg) 6 8.04 (s,
1H), 7.22 (s, 1H), 6.69 (br.s., 2H), 5.25 (s, 2H}, 4.82 (d, 1H), 3.70 (s, 3H}, 3.55 (g, ZH), 2.45 (1,
20 2H), 2.23 (s, 3H), 2.14 (s, 3H).
[0107] Example 3
5-[2-Amino-4-chloro-7-(4-methoxy-3,5-dimethyl-pyridin-2-ylmethyi)-7H-pyrroio{2,3-
djpyrimidin-S-yIj-pent-4-yn-i-ol
OH

o W

jﬁ\\\
P
M N

N

E =
OMe
25  The title compound was prepared by Sonogashira coupling of 4-chlore-5-iodo-7-(4-methoxy-3,5-

dimethyl-pyridin-2-ylmethy!)-7H-pyrrolo[2,3-d)pyrimidin-2-ylamine (see Example 1) with 4-
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5 solution, 382 g, 2.43 mol, 303 mL, 1.02 eq.), sodium acetate (195 g, 2.37 mol), DMF (2.5 L), and

water (360 mL) was stirred mechanically at rt for 2 days. The resulting solid was collected by filtration,

and washed with water (750 mL x3). The mother liquor was concentrated tgcgm%zﬂ(g&i iﬁﬂé" material
stalli

which was wished Wwith water (50 mLx3). The combined solid materials were recry zed from

MeOH Mgwmw& ihotidchEidivhite qewder (18670n5R% HislR (DARE QUEY0109%). tR:
2.21 min. 1H-NMR (DMSO-d6) S 11.00 (br. s, 1H), 10.%3#%. S fH)%'I%6§f§1 IHQ@%II‘{L&?S 1H), 6.12
(br. s, Zﬁ)z %5?8652.1 ,}Zﬁﬁ%@th)ﬂ-@ﬁo%?o@t%ﬂikﬁr@%- = y?rg o([QZ, -a)pyr n%?tﬂln- *yl) propionamide A
solutiomef) 22armiRos By iy di ey, s [&,2Hpyrimidin-4-one (186 g, 1.23 mol) in pyridine (2 L) was
treated with trimethyj)acetyl chloride (475 g, 3.94 mol, 485 mL, 3.2 eq) at 90 C for 2h, 15 to give a
mixture [81'1%?(12 “FAOH ea%ylated and N(2), N(7)-bisacylated material. The solvent was evaporated and
the Fesiduchias-Bkpdiipbuatpmbuspopiopig (374 -Nielh o3 v S Midjmed eOHliRE), and stirred at rt
for 30 mip, tg selectively cleave the Pival p. The solid was collected by filtration, washed
with Waéé:‘ 8?}?1%&?@)"’}/5?1{3 %F%éigﬁ%%é%gﬁﬁ%%ive the title compound as a solid (193 g).
Concentration of the mother liquor provided additional solid 20 material, which was collegiq
with water (50 mLx5), and dried (77 g). The ggmbined -71 WO 200§/105372 PCT/US20Q6/

, washed
011846

yiel '6 as 9)a "puui y" 8' Sayo ~j[ tR: 4.57 min. 1H-NMR (DMSO-d5) \‘12.00, (br. s, 1H), 7.40 (br. s,
1H), 6.96 (q, 1H);6.40 (q, 1H), 1.24 (s,®H); St 3. YL CHore: 7 L@Lgidz,s-dJ rinfidin-2
yI)-2,2-dinz th ) A .th " - ' 0 N7 Preedure B NZ
2,2-dim%@§\-N;l(§4- -4, T=difhy Hp [2,3-d]p ymyx@'@}& proplona]r_mdél\( g, 0.90 mol),

POC13 (828 % 5'40 oh\503 mL, 6:0 eq), hemnzyltriethylandnoniu Qride (4211 g, 1. D,
N,N-dimethylaniline (220 g, 231mL, 1.80 mal), and acetonitrile (2.0 |l S heated to ref r 40-60

min, monitoring with POI\% he solvent was eyaporated on a rotary eyaporator, and the rggidue was
carefully (caution: exothermic and corrosive) and slowly added to ice water (16 L). The pH was

adjsutedStar7. D6 MHFhEoHNAGHE anue veEbh & (rewpiess ivadesitsy i medrsH Brying
afforded;tj}%;,t;lglg?@gggp,q,ﬁgcgg,g,yyog@;QﬁJgfzpf{@r@%@”pugity 100%). tR: 5.37 min.1H-NMR
(DMSO-d6) S 12.35 (br.'s, 111), 10.06 (%r. s, 1H), 7.54ﬂi 1 fSﬁl&:]é Ié_%ﬂl%s %Smgghlo)i Step 4.
N-(@Ch@é—@%ﬁ&@ﬁ%@l??’&ﬁiﬁ?@%ﬁ%%i AreeRtisA s %‘l%ﬁ#& rida A OTTaR
Ny Ly 1 S e S b ey gyt p s A
anhydroys as treated with N-iodosuccipim . . q r
atmosphéfrg Fﬂ%@?&g\aﬁm Pﬁ?ear%#\l/%%]fevggs "1ec\{/3;'?1rpd(’)yzrrlgt%eooel%,h (gnéol'3 %%ié&%géggae&rvé% tlegkse)'r?lgqug%h CH2C12

(1.5 L), daehvarhexMsithda 233035 B80<yiEX3 Rddd Hiife, (360 (n kD) SEdsorded ahdt rdhystallizion
min, L AR OIS A0 13 6o (e AL Lb L b & (R, 076 d, 20 LH), 134 (5, oK) Step 5.
N-[45Chl6tep3-Mde-THisrznetBedisaBrdmmennyimsyrichinZlyinAemaharkpy it 8- idiindidin-2
e R R e S
A solution of N-[4-chloro-5-(3-hydroxy-prop-1-ynyl}-7-(4-methoxy-3,5-aimethyl-pyridin-2-
yimethyl)-7H-pyrrolo[2,3-d]pyrimidin-2-y1}-2,2-dimethyl-propionamide (9.0g, 19.7 mmol) and
Et:N (2 mlL) in DCM (50 mL) was treated with MsCl (15.3 mL, 19.7 mmol) at 0 °C for 20 min
20  and evaporated fo give a yellow solid, containg mostly the desired mesylate (10.7 g). An aliquot
of this solid (106.8 mg, 0.2 mmol) was freated with diisobutylamine (25.9 mg, 24.8 pl}y in DCM
(2 mL) at 0°C for 10h, and then at 25 °C for 3 days. Evaporation and prepartive plate
chromatography gave the title compound.
Step 3. 4-Chloro-5-(3-diisobutylamino-prop-1 ynyl)-7-(4-methoxy-3, 5-dimethyl-pyridin-2-
25 ylmethyl)-7H-pyrrolof2, 3-d]pyrimidin-2-ylamine
The title compound was prepared by cleaving the pivaloyl protecting group of N-{4-chloro-5-(3-
diisobutylamino-prop-1-ynyl)-7-(4-methoxy-3,5-dimethyl-pyridin-2-ylmethyl)-7H-pyrrolof2,3-
djpyrimidin-2-yi]-2,2-dimethyl-propionamide with ZnCl, according to the (General Procedure B.
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(37.8 g, 0.1 mol), 2-chloromethyl-4-methoxy-3,5-dimethyl-pyridine hydrochloride (23.1 g, 0.104 25
mol), finely powdered K2CO3, (41.5 g, 0.3 mol, 3.0 eq.), and anhydrous DMF (200 mL) was stirred at
rt overnight. The solvent was evaporated, and the residue taken up in CH2C12 QSOOmL washed with

brine (200 mﬁ?ﬁﬂog@gsﬁg%ated, and recrystallized from MeOH to give the Eﬁgﬂi)src()“ ﬂ%’[laésa white

powder (4285 8098 IRH BRI BN BRLOLR Lot 9uminy HNNIRADMSOEBES, 30788s(br. 5, 1H),
8.04 (s,tﬁ,%?%%sﬁ*fﬁ%@g‘%@%@?ﬁf@ R Eod iy, 1NN EDMSOQE, 20766

2H), 3.73 (s, 3H), 2.33 (a, 3H), 30.2.15 (s, 3H), 1.21 (s, 9H). Step 6.
4-Clzloré* ni%é@-@z%%t??o@@y%-&i?ﬁéﬂﬁ&ﬁyﬁg)ﬂﬁ(%’- el{h%ﬂ)C‘?H% Po?c&[@%l%ﬁéyrhn idin-2 ylanzi ne
A mixturaiabNe4=6RiRI9-5-iodo-7-(4-methoxy-3,5-dimethyl-pyridin-2-yImethyl)-7H-

pyrrolo[2,3-d]pyrimidin-2-yl]-2,2-dimethyl-propio ie 1.09. 1. mol), ZnC1 {nlg 9 g, 359.47
ot 5 e RSO B e R o0 B e A %2 wo
2006/ 108362 - TH $2008 4] 2. 384t yoireidiigty Bimsimeaction mixture poured into water, and the solid
was collected by filtrationg,washed with water (10 mLx3 d recrystallized from MeOH to give the
title product (0.67 g, 8 /% yield; HPLC purity 98%). tR: >.\{9imin. 1H-NMR (DMSO-d6\{z€£.O7 (s, 1H),
7.28 (s, 111), 6.75i(br/s, 2Hy;%6e209(s 221 1), 3.73 (§, 3j), 2.26 (s, 3H), 2.17 (a, 3H).

3-[2-Aniino-4- ChIgN[o;,sZ- -methax)sSbeainrethyl pyrdin-2-yimethst)a?Ftpyrrolo]

yllprop-2 yn<Fol iThe title sompound was pr d by-Sonogashira couphing ofty S\
4-Chloro-5-iodo-7-(4-m - 3,5-dimethyl-pyritin-2-y ﬁ;hyl)-?H-pyrroIo[Ez,AB{\d{py'i‘iml}din-z-ylamine
g ﬁ%?e

(see example 1) with pro ylic alcohol according to neral Procedure A. tR: %.42min. 'H-NMR
(DMSO-d6) S 10 8.04 (s, 1H), 7.32 (s, 1H), 6.71 (br. s, 2K)e5.27 (s, 211), 5.22 (t, IM, 4,26 (d, 11-1),
3.71 (s, 311), 2.24 (s, 3H), 2.14 (s, 311). 10106] Example 2

4-[2-AmiFtepd-citbf e laomiethdiigeBrsraimespisidireely fmfétmpiarr-pyriioefbyspyridin-2-

dlpyrimidinz Dbt 3l Qb ol N -2 Dl i OMEpibhsntitle compound was prepared by
Sonogashira ¢ou ImF% of 4-chloro- -|odo-7-(4-methox3r{>-%5

dimethyl%WiBﬁ‘P—lg%ﬂ Stheorrr S ATISre S BT MR e ek e mRBE RY AR S butyn-I-ol
acc@r dingie:the) GenpyalRReRd e ifi k-2 AR di W B APV D § 0P (SmdbL)aid 22 (s, 1H),
6.9 (1.5, 210,528 (6, )4 87 (0.1, 305n310h 452 5. 20h R0 ORI A4S 310
5-[2-Amimat 4sehtanted tMsime thyelio®, Sebibnethiylqpyrditis2tytrdeshpl) d7edspaier 616[2 8- An aliguot
of this solid (106.8 mg, 0.2 mmol) was treated with diisopropylamine (20.3 mg, 28.1 uL) in
DCM (2 mL) at ¢ °C for 10 h, and then at 25 °C for 3 days. Evaporation and prepartive plate
15  chromatography gave the title compound.
Step 2. 4-Chloro-5-(3-diisopropylamino-prop-I1-yayl)-7-(4-methoxy-3,5-dimethyl-pyridin-2-
vimethyl)-7H-pyrrolo[2,3-d] pyrimidin-2-ylamine
The title compound was prepared by cleaving the pivaloyl protecting group of N-{4-chloro-5-(3-
diisopropylamino-prop-1-ynyl)-7-(4-methoxy-3,5-dimethyl-pyridin-2-ylmethyl)-7H-pyrrolo[2,3-
20 dlpyrimidin-2-y1}-2,2-dimethyl-propionamide with ZnCl; according to the General Procedure B.
fr: 4.71min. "H-NMR (CDCl3) 6 8.24 (s, 1H), 7.05 (s, 1H), 5.30 (s, 2H), 4.96 (s, 1H), 3.76 (5,
3H), 3.68 (s, 2H), 3.27 (7, 2H), 2.27 (s, 2H), 2.20 (s, 2H), 1.15 (d, 12H).
[0110] Example 6
4-Chloro-7-(4-methoxy-3,5-dimethyl-pyridin-2-yimethyl}-5-pyridin-2-ylethynyl-7H-
25  pyrrolof2,3-d]pyrimidin-2-yiamine
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dipyrimidin-5-yl]-pent-4-yn-1-ol OH ¢ /(N H2N N N OMe 25 The title compound was prepared by
Sonogashira coupling of 4-chloro-5-iodo-7-(4-methoxy-3,5-

dimethyl-py ég]é] % (%/I) -7H-pyrrolo[2,3-d]pyrimidin-2-ylamine (see E ggﬁyx 4--73 WO
2006/10537 6/011846 pentyn 1-ol according to the Genera rocedure A. tR: 4.72min.
'H. NMR (OISO d6) 68108 (§ LLHFR 1IE3 (s, 1H), 669, (br. s, 2H), 5.25 (s, 2H), 4.48 (d, 1H), 3.71 (s,
3H), 3.50 (q, 2H), 2.42 (t, 2H), 2.23 (s, 3H), 2.14 (s;y3#), 1.65 (5, 2H). [0108] Example 4 5
4-Chloro-5-(3-diisobutylamino-prop-I-ynyl)-7- (4Cmet oxy-3,5-dimethyl-pyridin-2- ylmethyl)-71-pyrrolo
[2,3-d] pyrimidin-2-ylamine r- OH N N CI | CI | 1) MsCI, DCM, C, NEt3 Cllcil Generalii) NH'Bu2,
DCM, O'C General O N Prcedure A O N7I\QI\J UPrcedure BN I\ \Tx .h-IAHNNNONNNN N
H2NNNHNH)~NHNN OMe OMe Ot O’Me%erpl N-[4-Chloro-5-(3-hydroxy prop-1
ynyl)-7-(4-methoxy-3,5-dimethyl pyridin-2 ylmethyl)- yrrolo[2,3-d]pyrirnidin. 2
yl]-2,2-diniethylpropionainide 10 The title compoun wa s repared by Sonogashira coupling of
N-[4-chloro-5-iodo-7-(4-methoxy-

3,5-diméthytifly doimpaupthvethyleriep pi Siotocashirsavmtine 24 - upmanefgt prbpeRatide> (see

Exampley, r neralRiesed AxiRpk 3 i 'H-NMR
O i i i g

11)548(5 2H), 531éj 5?? 3 (d, 2H),
3.74 (s, gh?ll)d%@?@é @Fﬂfd?lﬂéo(@ l}erfl’ffo(%edgﬁ) 15%?@?)%“%[4 P\% s t):lamino
prop-1 yayb&; (Aameitoxy S:B; dimetay ipyrivdise 2s, 1H), 7.56 (d, 1HD), 7.36 (id, 1H), 6.84 (br. 5, 2H),
ylmethyl 7H -p rrolo[2 3- d |m|d|n %gﬁ?& yl propionarnide A solution of
N-[4-chloro255( %&r&x&s z|2y?-F§/ 7%(5 ‘5-dimethyl-pyridin-2-

ylimethylje7 Hppeatgf, 3-d]pyrimidin-2-yl]-2,2-dimethyl-propionamide (9.0g, 19.7 mmol) and Et3N (2

mL) in D 50, mI__ Was tr_ ated with Vs iz “52_9“ .f fBiB gg and evaporated
to give a Jeglow Lo contaln m%%%l ﬂegée%?é%%gé até (10.7 %ﬁ%n a%gc% of h|s solid (106.8
mg, 0.2 diwﬂ)um{iedidcbwﬁkydnb@butylamme (25.9 mg, 24.8 L) in DCM (2 mL) at OC for | Oh, and
then at 25 C for 3 days. Evaporation and prepartive platesehromatography gave the title compound.

10 OMe
The title compound was prepared by Sonogashira coupling of 4-chloro-5-iodo-7-(4-methoxy-3,5-

dimethyl-pyridin-2-yImethyl)-7H-pyrrolo[2,3-d]pyrimidin-2-ylamine (see Example 1) with 5-

hexyn-1-o0l according to the General Procedure A. fx: 4.92 min. "H-NMR. (DMSO-de) & 8.04 (s,

1H), 7.22 (s, 1H), 6.69 (br. 5, 2H), 5.25 (s, 2H), 4.39 (1, 1H), 3.70 (s, 3H), 3.40 (g, ZH), 2.39 (¢,
15 2H), 2.23 (s, 3H), 2.14 (s, 3H), 1.55 (m, 4H).

[0112] Example 8

4-Chloro-7-(4-methoxy-3,5-dimethyl-pyridin-2-ylmethyl)-3-trimethylsilanylethynyl-7H-

pyrrolo{2,3-d]pyrimidin-2-ylamine

. .

; a ” a

RN e« e s
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Step 3. 4-Chloro-5-(3-diisobutylamino prop-1 ynyl)-7-(4-methoxy-3,5-dimethylpyridin. 2- 25
ylmethyl)-7H-pyrrolo[2,3-d]pyri7iaidin-2 ylamine The title compound was prepared by cleaving the
pivaloyl protect] of N-[4-chloro-5-(3- diisobutylanuno-prop- | .
-ynyI)-?-(4-m%§§1%g;&g@§}§imethyl-pyﬂridjn;2-y|methyl)-7H-pyrroIo [2,3- PCT/US2006/011846
dlpyrimigigF2iiiaZtny plakishiaidewith Z2naliersidinglic thenGapbialDiatpdire B. -74
WO 2006/105372 PCTIUSZQO_6/OlJZ 456 tafR 5-.~~rnixl. s,.1H), 7.08 (s, 1H), 5.31 (s, 2H), 4.99 (s,
1H), 3. 78473513, Sliyosfiin 59 (8§,'§‘1 PeSBPIGPHIGE9%1 (s, 3H), 1.74 (m, 2H), 0.90 (d, 12H).
[0109] ExamplecbmfdGiloraspi@aidapnrSpybarsiric: proptibg/nf -4 tdhinutHoidd B{dimeltwispyridin-2- 5
ylmethy])-7H-pyrraqlo[2,3-djpyrimidin:2sylamin G~ SChDGM: ML .

Ditsob TN IR BN BB Mrane e cte S PR NN LA NS Shre O
Step 1. (NepERhipio-b-(Bithisbpropytandiholgtais 20ppiing fa thedasp Bl serdeei pyiidint-
ylmethy|)=7 Hspyrrolal2-3seiysimidine 2mi- 2,35 ionaymide:Assolationels, 6, 1.35
N-[4-chl%r%'—5- 3-hy r@%%é-%&n@;f)?%(i%ﬂ%@}gg-gd)ifrgﬁeth);l-pyr&n%ﬁio ts, 61D

yimethy(5-20p Pet1615 8 d] pyrimidin-2-yl]-2,2-dimethyl-propionamide (9.0 g, 19.7 mmol) and Et3N (2
mL) in DM {50, M3 ARt s MSfckichBod il L9k SIS akith &1 ROy iy eyl Hvaporated to
give a yellow solid, containg mostly the desired mesylate (10.7 g). An aliquot of this solid (106.8 mg,
0.2 mméWide! e AB A e85 lamine (20.3 mg, 28.1 L) in DCM (2 mL) at 0 C for 10 h, and
them at 2oy @ EipysndEvapprasioadancchrapar iverpiateyl probramapyrantfyNyrebloestittétcompound.
Step 2. 4-Chloro:5-(3-diisopropylaming props -Z-(f- -3.5-dil idin-2- ylmethyl)-
7H-pyrr ?%Yaﬁﬁy‘???%%fm?‘é’ ﬁgg%}{héy g&)ﬁﬂj %ggn%%&ﬁ%@v%%%%gdﬁl gyE cleé[\%}r?rg the pivaloyl
protectintjmgrimitiof N[ diodhd-propionamide with ZnCly according to the General Procedure B.
d"SOPVQ(?Q@%?MQ%MM)(@ﬁ@@%tg%)/(s.%fﬁ- limethyl-pfidin@yhnethyer-pumralok3- 20
d]pyrmidin-2-yl[-2,2-dimethyl-propionamide with ZnC12 according to the General Procedure B. tR:
4.71min 3R ECHS 23) 548 328, 21P 705 (s, 1H), 5.30 (s, 2H), 4.96 (s, 1H), 3.76 (s, 3H), 3.68
(s, gH), %313(175%1%@7 (s, 2H), 2.20 (s, 2H), 1.15 (d, 12H). 101101 Example 6
4-ChIoro-7-(4-mgthoxy-3,5-dimethyl-pyridin-2-ylm%ttlyl%;S_- ¥lri:gir‘k-2-¥életﬁyﬁ¥l-7H- 5[23
pyrrolo[Zs;ﬂ-%fFﬁ%ﬁﬁ’i‘&ﬁ?@gﬂﬁﬁ’lﬁémethoxy%’s"mm‘;’t yi-pyridin-Z-yimethyl)-7H-pyrroiof2,3-

d}pyrimidin-5-ylj-pent-4-ynoic acid

Oy—0H

o

N7
AN

N
prs

/O

HaN

The title compound was prepared by Sonogashira coupling of 4-Chloro-5-iodo-7-(4-methoxy-
20  3,5-dimethyl-pyridin-2-yimethyl)-7H-pyrrolo[2,3-dpyrimidin-2-ylamine (see Example 1) with
4-pentynoic acid according to the General Procedure A, r = 4.73 min. "H NMR (DMSO-dg)
12.2 (s, 1H), 8.15 (s, 1H), 7.28 (s, 1H), 6.80 (s, 2H), 5.33 (s, 2H), 3.73 (s, 3H), 3.31 (br. 5, 2H),
2362 (br. t, 2H), 2.27 (s, 3H), 2.17 (s, 3H).
[0114] Example 10
25  5-[2-Amino-4-chloro-7-(4-methoxy-3,5-dimethyl-pyridin-2-yimethyD)-7H-pyrrolo[2,3-
d]pyrimidin-5-ylj-pent-4-ynoic acid diethylamide

-



-75 WO 2006/105372 PCT/US20061011846 IG "™ IG:.. "ic" " li_Il ,~ Izii lv . IL.:li,. 11"xIViLlh.16 /v N
Gill N HZN N | OMe The title compound was prepared by Sonogashira coupling of
4-chloro-5-iodo-7-(4-methoxy-3,5- dimethyl-pyridin-2-y|methyl)-7H-pyrroloé%é’aig%%ﬁidiﬂ;-z-ylamine
(see Examplé‘l?) ?H%§&hynylpyridine according to the General Procedure AR5 ¥un. 1H-NMR
(DMSO-d6§-6!5"8.89.{&i 1H, .8.07i &ty 7.82 (td, 1H),\7.62 (s, 1H), 7.56 (d, 1H), 7.36 (id, 111), 6.84
(br. s, 2H), 5.36 (s, 2H), 3.74 (s, 3H), 2.28 (s, 3H), 2.37Ns, 3H). [0111] Example 7
6-[2-Amino-4-chloro-7-(4-methoxy-3,5-dimethyl-pyrigin-2/ylmethyl)-7H-pyrrolo[2,3- d]pyrimidin-5-yl]-h
ex-5-yn-1-ol OH cI N H2N,N~N N 10 OMe The tit}f¢é compound was prepared by Sonogashira
coupling of 4-chloro-5-iodo-7-(4-methoxy-3,5q=~
dimethyl-pyridin-2-y|methyl)-?H-pyrrolo[z,gzmbxﬁm dir&-z-ylamine (see Example 1) with 5- hexyn-I-ol
according to the General Procedure A. tR: 4.92 miﬁﬂMR (DMSO-d6) 8 8.04 (s, 1H), 7.22 (s, 1H),
6.69 (br. s, 2H), 5.25 (s, 2H), 4.39 (t, 1H), 3.70 (s, 3H),73.40 (g, 2H), 2.39 (t, 15 2H), 2.23 (s, 3H), 2.14
(s, 3H), 1.55 (m, 4H). [0112] Example 8 4
4-Ch||0r[g§§;gﬂtm§mp§m§|iﬂ' ' S_r@}éﬂdﬁﬂrgﬂé Iﬂﬁﬁﬁﬂﬁ%—%&l:ﬁmﬁ LC -76 : /105372
pyrrolo[2,3-d]pyrimidin-2-ylamine Sim Sjim -
D CTIUSAGERR e 8 ST VR R i R 5L AR g o e (0
yrimetlayt-R-Hivastia siay A eEy 6§ ) g BIbR 3-ddpywimishineR if 2 Redimet Rypapiveaide The
titte compound was pre Sonaggashi in -14-chlarq-9yigdo-14amet
3,5-§irne ﬁfppays?i%ﬁaré%:ﬁg cy - e(igrﬁo %%%@%?%%i%%%%@l]%,st%ieg%%l-gopiongﬁiiistgs)

5 8.23 (s, 1H), 7.01 (s, 1H), 5.32 (s, 2H), 4.98 (s, 2H), 3.76 (s, 3H), 3.42 (q, 2H)}, 3.33 (q, 2H),

2.78 (dd, 2, 2.64 (dd, 2H), 2.27 (s, 3H), 2.18 (s, 3H), 1.20 (t, 3H), 1.13 (, 3H).

[6115] Example 11 '

5-[2-Amino-4-chlorg-7-(4-methoxy-3,5-dimethyl-pyridin-2-ylmethyl)-7H-pyrrolo{2,3-

10 dlpyrimidin-5-yi}-1-(4-methyl-piperazin-1-yi)-pent-4-yn-1-one
o. [ -

N_J
Feo Oy
i I o

MaNT N7 TN N
j\}\
0

Step 1: 1-(4-Methyl-piperazin-1-yl)-peni-4-yn-1-one
A solution of 4-pentynoic acid (519 mg, 5.29 mmol) and Et:N (737 pL, 5.29 mmol) in DCM (10
mL) was treated with ethyl chloroformate (504 pL, 5.29 mmol) at rt for 15 min. Then N-methyl-
15  piperazine (588 pL, 5.29 mmol) was added, and stirring was prolonged for 45 min. Work-up (sat.
ag. NaHCO;) and concentration gave the title compound as a colorless oil. "H NMR (CDClL) &
3.63 (t, ZH), 3.48 (t, 2H), 2.55 (m, 4H), 2.38 (quint., 4H), 2.30 (s, 3H).
Step 2: 5-[2-Amino-4-chloro-7-(4-methoxy-3,5-dimethyl-pyridin-2-yimethyl)-TH-pyrrolo[ 2, 3-
dipyrimidin-3-yl]-1-(4-methyl-piperazin-1-yl)-pent-4-yu-I-one
20  The title compound was obtained by Sonogashira coupling of 4-Chloro-5-iodo-7-(4-methoxy-
3,5-dimethyl-pyridin-2-ylmethyl)-7H-pyrrolo[2,3-d]pyrimidin-2-ylamine (see Example 1) with
1-(4-Methyl-piperazin-1-yl)-pent-4-yn-1-one according to the General Procedure A. g = 4.16

min.

L8 -



5 (see Example 1) with ethynyl-trimethylsilane according to the General Procedure A. tR = 7.48 min. 'H
NMR (CDCI3) 5 8.18 (s, 2H), 7.38 (s, 1H), 5.49 (s, 2H), 3.74 (s, 3H), 2.24 (s, 6H), 1.35 (s, 9H), 0.24
(s, 9H). Step, 2: 4-Chloro-7-(4-methox7~-3,5-dirnethyl pyridin 2-ylmethyl)-5-trimethyisilanylethynyl-7H-
pyrrolo[2,S-Qfﬁygfﬁ?ég}H??ﬁamiqe‘10 Ihe !t“iltle compound was prepared by %#ega{g?r%é}%@e% i:}){il\ggaloyl
protecting ditlof a6 A% Yo, 170, 5.30 (s, 200, 5.14 (5, 2H), 3.74 (s, 3H), 3.64 (1,
methoxy-3,5-dimethyl-pyridill-2-ylmethyl)-5-trimethylsilanylethy G? =PyLrrolof2,3-
d]pyrim%ﬂ%té-‘?/ﬂ-(é’,ég&rzgtﬁ%% o%gyﬁgg’ \%ﬁﬁﬂgééiﬁgﬁg’é}g ’tgif‘ﬁ{e‘{é% ér’%{ rocedure B. tR =
6.56 migpitid] M ENC13) 5 8.22 (s, 11-1), 7.11 (s, 111), 5.30 (s, 2H), 5.09 (s, 211), 3.75 (s, 3H),
2.26 (s, 3H),.2.18 (s, 3H), 0 S, . 15 [01.13] Example.9 , -TH- 5 3
BN St ks R e e
pyrifnididipyylihpéint-2-glhgienacighoBkci@ ahid¢iN~N-NN The title compound was prepared by
Sonogashira coupling of 4-Chloro-5-iodo-7-(4-methoxy- 20 Q
3,5-dirnethyl-pyridin-2-y|r(1)1ethyl)-7H-pyrrolo[2,3-d]pyrimidin-2-ylamine (se
4-pentynoic acid accor}i;?ﬂﬂthe General Pro e A.JR =4.73 min
)

Hy :

Ig(ample 1) with

H NMR (DMSO-d6) 8 12.2 (s,
.31 (br. s, 2H), 2362 (br. t,

1H), 8.15 (s, 1H), 7.28 (s71H), 6.80-f8; 2H), 5:33 (s, 2H),8:73 (S, BH), /
2H), 2.27 (s, 3H), 2.17/fs, 3H). [01141 Exa N7
5-[2-Amino-4-chIoro-?-(4-methoxy-3,5-dimethyl-pyridin-z-ylmgmwr*l -pyl\(rolo[z,3-
d]pyrimidin-5-yl]-pent-4-ynoic acid diethylamide -77 WO 2006/105372 WZO%/OMS% ONCI 1
NZN)"N~-NN A mixture of 5-[2-amino-4-clrloro-7-(4-methoxy-3,5-dimethyt-pyridin-2-yhnethyl)-7H-
pyrrolo[2,3-d]pyrirnidin-5-yl]-pent-4-ynoic acid (see previous example, 25 mg), Et2NI (100 L), EDCI
(87 mg), HOB_thSO mg), and DMF (1 mL) was stirred at rt for 16 h. Preparative plate 5 chromatography
(EtOAC/RERAhd 94y g R0 R&%it% ¥ mpound. tR = 5.33 min. 'H NMR (CDC13) 6 8.23 (s, 1H), 7.01 (s,
1H), 5.32 (1 @iity 4f98pEmtRinl), 4817 65(S Bl)5 3@ eplpad) B3B3 187 2H)5-20786b, i PGM(B9. (dd,

211), 2.27,(s, 3H). 2. ) . 31 le A, Then NH:
o A A et é%%ﬁ%t#ﬁ%ﬁ%i%?%;%%étR?E?E?.%iﬁ%o%; Toen 2tk (M

d]piRimidiiABAH, lpl-riatwbivaradied -y SERIE JiEs RBAKOEE
NaHCOs) and concentration gave the title compound as a colorless solid. " NMR (CDCl3) 6

6.03 (s, 1H), 5.86 (s, 1H), 2.55 (m, 2H), 2.46 {m, 2H), 2.02 t, 1H). |
Step 2: 5-[2-Amino-4-chloro-7-(4-methoxy-3, 5-dimethyl-pyridin-2-ylmethyl)- 7H-pyf‘rofo[ 2,3-

¢ 5 mifl. Work-up (sat. aq.

d] pyrimidin-5-ylj-peni-4-ynoic acid amide

15  The title compound was obtained by Sonogashira coupling of 4-Chloro-5-iodo-7-(4-methoxy-
3,5-dimethyl~pyridin—2-y]methyl)JHupyrrolo[2,3-d]pyrimidi11¥2-y1amme {see Example 1} with
pent-4-ynoic acid amide according to the general procedure A. g = 4.35 min. 'H NMR
(DMSO-dg) 6 8.07 (s, 1H), 7.36 (s, 1H), 7.23 (s, 1H), 6.87 (s, 1H), 6.71 (s, 2H), 5.28
(s, 2H), 3.72 (5, 3H), 2.59 (1, 2H), 2.34 (t, 2H}, 2.25 (5, 3H), 2.16 (s, 3H).

20 8117 Example 13
{3-]2-Amino-4-chloro-7-(4-methoxy-3,5-dimethyl-pyridin-2-ylmethyl)-7H-pyrroo
[2,3-d}pyrimidin-5-yi}-prop-2-ynyl}-carbamic acid teri-butyl ester
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0 OH 7NON H2N)I- N\ N_ Step 1: 1-(4-Methylpiperazin-1 yl) pent-4 yn-l-one A solution of 4-pentynoic
acid (519 mg, 5.29 mmol) and Et3N (737 itL, 5.29 mmol) in DCM (10 mL) was treated with ethyl
chloroformate %504 L, 5.29 nvnol) at rt for 15 min. Then NT-methyl- 15 piperazine (588 Lai 5.29 mmol)
was added, zi‘ﬁ %QW "@?%smprﬂg!o" ged or 45 ruin. Work-up (sat. aq. NaHE%[é‘)SgH PebRE&ntration
gave thei &:‘{&ppﬁgbj%bgﬁﬁg}lab«ggﬂg%ﬁg*L'gthg,wgy (CDC13) S 3.63 (t, 2H), 3.48 (t, 2H), 2.55 (m, 4H),
2.38 (quint., 4H), 2.30 (s, 3H). Step 2: 5-[2-Amino-4-chIoro-7-$:1-methoxy-3,_5-dime )é ridin-2
yimethyH- PRIUH0R Gloronraylsumine ahs: o8 e Ly An DA {1 0amh fﬂ?ﬁ%fﬁgﬁ%?ﬂfki@ﬁé% t-@l il -one 20
The titlejgonpeny Rk s NbtE gD kN Ban0g dshildecoupling ot 4l bibrGFENMR (GHER)HBY -
3,5-dimethyl-pyridin-2- thyl)-7H-pyrralo[2,3-d]pyrimidin-2-ylamine (see Example 1) with
1-(4-Me?ﬁy{%‘fpélg§z§ﬁ-¥:§]§%p%¥n)ﬁﬂ- rﬁ)’-l%é%ggacc rding to the General Procedure A. tR =4.16 min. -78.
WO52006053 32/ RATiS200 51071848 hbt); B30 /gHyy Bdia-fayaynd) 78 oy81in/3.64 (1, H |
~DCI $2 5, 2H). 3.5 211), 2. , d, w2 (S, 311), 2.24 (s, 3H), 2.18 (s, 3H).
[0116] E‘?gﬁ%’é’?’é fﬁ—%%g—ﬁw#ﬁgyﬁgéé%%ggwﬁ%ﬁgé%?()%@gegrr%eth |-pyridin-2-ylmethyl)-7H-pyrrolo[2,3-
5 d]pyrirfidiiigeypeeind yiasrbingbbidengshio @w@wg-ﬁﬁéiyélﬂrNNO&O%t@m@fhféwr-4-ynoic acid
amide AsS?J&xm}@Lgmyﬂ?ﬁemﬁhz B33 melane BINFRT A e mmalin DCM (10

mL) was freated with ethyl chloroformate (504 L, 5,29 mmol) at rt f?r 15 minﬁx]en_N{bf% 7M 10in
MeOH, PEIR; 27 G A IR e (R AR AE Bo IS B R G FBPS RSB A i sat: éqgf“ﬁaH CO3)
and (conCENUROCIRAYES) the. 1itles COM PO dsasts, sAoeSsBoid 1 1H NN R(CEAH) 61663 (s, 1H),

gl?i/ﬁ%‘ 34@%%%#?}%%@2@@%&%% (|t1p%ﬂ§1§§ 'Iriethyl)-?H-pyrrolo[Z,3- d]pyrimidin-S

yl]pent-4{§nidp Eoichpimide 15 The title compound was obtained by Sonogashira coupling of
4-Chloroz5-jodo-7-(4-methoxy~3,5-dimethyl:pvridin.2-ylm m%lgﬁ G ¥{&%%2_;ﬁ-gl‘wﬁmﬁiﬁ-z-ylamine
(see Exasm(élég T}'{‘;é“{ﬁ“?é?&ﬁ%’}%éﬁ%@ﬁ z?r#ﬁ%‘ é%%d?ﬁ%%o the %eir]i%ral procedure Aé tR = 4.35 min.
1H NMRpYDIS D, Hej 1y g oki{s-2t Mpeiss (s, 1H), 7.23 (s, 111), 6.87 (s, 111), 6.71 (s, 2H), 5.28 (s,
2H), 3.72 (s, 3H), 2.59 (t, 2H), 2.34 (t, 2H), 2.25 (s, 3H®Z.16 (s, 311). 20 [0117] Example 13

a N
N/
gk
HENAN’“"\{ Ne
P
o
15 4

A solution of {3-[2-Amino-d-chloro-7-(4-methoxy-3,5-dimethyl-pyridin-2-ylmethyl)-7H-

pyrrolo[2,3-d}pyrimidin-5-y1J-prop-2-ynyl}~carbamic acid tert-butyl ester (see previous example,

22 mg) in DCM (3 mL) was treated with TFA (0.6 mL) at rt for 15 min. Evaporation, work-up

(DCM/sat. ag. NaHCOs), drying (N2;SOy), and evaporation gave the title compound as an oil.
20 #=3.85min 'HNMR (CDCl) & 8.24 (s, 1H), 7.06 (s, 1H), 5.32 (s, 2H), 5.02 (5, 2H), 3.75 (5,

3H), 2.27 (s, 3H), 2.20 (s, 3H).

[0119] Example 15

{5-[2- Amino-4-chloro-7-(4-methoxy-3,5-dimethyl-pyridin-2-yimethyl)-7H-pyrrolo

[2,3-d}pyrimidin-5-yl}-pent-4-ynyl}-carbamic acid tert-butyl ester

- 8.



{3-[2-Amino-4-chloro-7-(4-methoxy-3,5-dimethyl-pyridin-2-ylmethyl)-7H-pyrrolo
[2,3-d]pyrimidin-5-yl]-prop-2-ynyl}-carbamic acid tert-butyl ester o o NH' ~NH2 1 [lINH 2 N 4N~ 1 N

H2N N N /O g%}{gé)()%q 6/1 053 7 2 PCT/US2006/011846 p;.1"it Il 11.L, 1Lz 1111k . Pzl (iU
~~ dh IEiii~ %epﬂ.i‘;,. lE ﬁ(‘,?j?ﬂ%ﬁyinyl;! q%nj‘ﬁﬂp acid tert-butyl ester A solution of propargylamine (ig, 18
mmol) in D& (10 mLy'was treateéd with (BOC)20 (4.0 g, 18 mmol) at rEfor,3h. Evaporation gave the
titte compound as an oil. IH NMR (CDCI3) 6 4.80 (s, IH), 3.93 (s, 2H), KlH), 1.47 (s, 911). 5
Step 2: [3-[2-Atnino-4-chIoroﬂzg(4-methoxy-3, hacf thyl pyridin-2 ylmethyl)-7H-pyrrolo[2,3- d]p
rimidin-S ylJprop-2 ynyl}-carbamie acid tert/butyl estetr The title compound was obtained by
Sonogashira coupling ?ﬁihloﬁ‘)‘#iody 7-(4-metRoxy- ¢
3,5-dimethyl-pyridin-2-§¥ilmethyl)-7H-pyrrolo[2,3-d]pyrirnidin-2Yylgmine (see Example 1) with
prop-2-ynyl-carbamic acid tert-butyl ester according to the/G&w ra%riigjére A.tR =5.91 min. 10 1H
%

NMR (CDC13) 6 8.20 (s, 1H), 7.05 (s, IH), 5.36 (s, 2H), 5.31 (s, 2H), 4. , 11-1), 4.16 (s, 2H), 3.76
(s, 3H), 2.26 (s, 3H), 2.24 (s, 3H), 1.47 (s, 9H). [0118] Example 14 N
5-(3-Amino-prop-1-ynyl)-4-chloro-7-(4-methoxy-3,5-dimethyl-pyridin-2-ylmethyl)-7H- pyrrolo [2,3-d]
pyrimidinsz2ylaming NiA2r- Ab-bakik Mirizih=-NpNeMer15 0 A solution of

{3-[2-Amino-4-chlorp-7-(4-methoxy-3,5-dimethyl-pyridin-2-ylmethyl)-ZH .
pyrrolo[fsgﬁﬁwmgﬂ?- "?/1}’%’%%%?%5@/@% %{ézlgéf%fﬁu yéézs’té(r) ’slegégg’ré\]/f%g:szgesgérrlnple, 22 mg)
in DCM (3(thi ) Ivab)tremst edaveithwitk ABOWD D ). gitfor foff dhinndimakovaipor gtion heditle upmEM Issat. aq.
NaHCO3), dryin . ' e itl n gil. %85 min. 'H
MR (CREHS Bt (B T e o iy Bad s s A a1 A G 506, 3y, 2 20
(s, 311). (0619] FXamped 5H).

{5'[2'Amw%%?cﬁﬁﬁﬂzi;iﬁéa@%ﬁﬁﬁﬂ%yk@y%%/

MRS - (Rl wrrolof2,3-
[2,3-d]pyrimidin-5-yl]-pent-4-ynyl}-carbamic acid tert-buty e}é&@r -80 \%VO 2&%/10%372

PCT/1)SHaverodisie] -pent-4-ynylj-carbamic acid tert-butyl ester.
The title compound was obtained by Sonogashira coupling of 4-Chloro-5-iodo-7-(4-methoxy-

10 3,5-dimethyi-pyridin-2-ylmethyl)}-7H-pyrrolo[2,3-d]pyrimidin-2-ylamine (see Example 1) with
pent-4-ynyl-carbamic acid tert-butyl ester according to the General Procedure A. fg = 5.96 min.
'H NMR (CDCL) & 8.23 (s, 1H), 7.02 (s, 1H), 5.30 (s, 2H), 5.07 (s, 2H), 4.80 (br. t, 1H), 3.75 (s,
3H), 3.30 (g, 2H), 2.48 (t, 2H), 2.26 (s, 3H), 2.19 (s, 3H), 1.80 (quint., 2H), 1.43 (s, 9H).
[0120] Example 16

15 5-(5-Amino-pent-1-ynyl}-d-chlore-7-(4-methoxy-3,5-dimethyl-pyridin-2-yimethyl)-7H-
pyrrolof2,3-d]pyrimidin-2-ylamine

NH,
Cl / /
N7 RN
i
Mo AN N N
\_
/,O

A solution of {5-{2-amino-4-chioro-7-(4-methoxy-3,5-dimethyl-pyridin-2-ylmethyl)-7H-
pyrrolo[2,3-dlpyrimidin-5-yl}-pent-4-ynyl} -carbamic acid tert-butyl ester (see previous example,
20 33 mg) in DCM (1.0 mL) was treated with TFA (0.2 mL}) at rt for 10 min. The reaction mixture
was concentrated, taken in water (1.5 mL), washed with BtOAc (1.5 mL), made alkaline with sat.
aq. NF,OH (0.5 mL), and back-extracted into EtOAc (25 mL). Washing (NH.OH 1M), drying
(Na,SO,) and concetration affroded the title compound. #z = 4.37 min. "H NMR (CDCL) 6 8.15

-81-



acid tert-butyl ester A solution of pent-4-ynylamine (480 mg; Li, Y. et al. J. Am. Chem. Soc. 1996, 118,
9295) in DCM&?{}%H)O% treated with (BOC)20 at rt for 15 min. Evaporagerg@@ﬁ% gt)agzmie compound
d, 2H), 1.97
1%?@%& s

as 5a c-:olgnrlmqsﬂgl 9|I. 1.1 R(C%Dﬁi% l%ﬁ4.68 (s, 1H), 3.24 (q, 2H), 2.25 (t t, 1H), 1.70
(quint.,.2HFitB:(s ), Steinrg 76853 ey alveren7 264 Mmetb o) 2Rt IHpy Tt
yInzethé/Fga-t?I—fggrro _o!2,3- d]pyrimidin-5 ylJpent-4 ynyl)-carbamic acid tert-butyl ester. The title

compo W Sonogashira coupling of 4-Chloro-5-iodo-7-(4-methoxy- 10

3,5-dimgthyi pyrigipie yimethyl)-7H-pyrrolo[2,3-d]pyrimidin-2-ylamine (see Example 1) with
pent-4-ynyl-carbamic acid tert-butyl ester acgcordi 1 181, e, = 5.96 min. 'H
Nl Tk e R S AN AT AR TR A
3.39 (928 pASatidRE )y - Ré(st-Sipl} Ase B golSHF-digee (quint., 2H), 1.43 (s, 9H). [0120] Example 16
15 5-(5-Amino-pent-1-ynyl)-4-chloro-7-(4-methoxy-3,5-dimethyl-pyridin:2-ylmethyl)-714- pyrrolo [2,3-d]
pyrimi din-2-yla min e NH, CI $ H2N N NN A solution of w
{5-[2-amino-4-chloro-7-(4-methoxy-3,5-dimethyl-pyridur2-ylmethyl)-TH-
pyrrolo[2,3-d]pyrimidin-5-yl]-pent-4-ynyl}-carbamic acid tert-byjtyl ester (see previous example, 20 33
mg) in DCM (1.0 mL) was treated with TFA (0.2 mL) at ‘for 0 min. The reaction mixture was
concentrated, taken in water (1.%@@5%&*@\7% Et 5 mL), made alkaline with sat. aq.
NH40H (0.5 mL), and back-extra¢ted into EtOAc (25wMix). Washing (NH4OH 1M), drying (Na2S04)
and concetration affroded the title €©ompound. tR = 4.37 min. H{N (CDC13)58.15 -81 WO
2006/105372 PCT/U82006//011846 (s 1~:) "6.97"(sp ; :,iH);ll B.2% (s, 2H), 3D.72 (s, 311), 2.94 (m,
211), 2.48 (t, 2H), 2.23 (s, 3H), 2.16 (s, 3H), 1.80 (quint., 2H). [0121] Example 17

2-{5-[2-AinerA-ehIor0 (A astRaXy R Selispathk Rutigi o metyhy-GHodyriojd-tethoxy-

2,3-d]pyrimidin-5-yl]-pent-4-ynyl}-isoindole-1,3-dione O N Q..0 Cl HzN N.N
[ ]p%,S—dimetth—] ¢ ynyl PZ%—g]pyrmndm—g—

pyrndin-2-ylmethyl)-TH-pyrrolo ylamine (seé%xample 1) with
2-pent-4-ynyl-isoindole-1,3-dione (L1, Y. ez al. J. Am. Chem. Soc. 1996, 118, 9295} according to
10 the General Procedure A. fg = 6.08 min. 1 NMR (CDCls) 6 8.17 (s, 1H), 7.75 {dd, 2H), 7.58
(dd, 2H), 6.85 (s, 1H), 5.22 (s, 2H), 3.81 (t, 2H), 3.72 (s, 3H), 2,46 (t, 2H), 2.23 (s, 3H), 2.14 (s,
3H), 1.95 (quint., 2H).
[0122} Example 18
4—Chlam-7—(4-methexy-3,5-dimethyl—pyrid'm-Z-yimethyi)»‘sum-marphﬁiin-4-yl—but—1~yny§)-

15 7H-pyrrole[2,3-djpyrimidin-2-ylamine
&
Q N
oH -Ms
1 O 2 (N) 3

// e Rl ﬁ — - — e i //
Vi //ﬁ j:Nl R

Step 1: Methanesulfonic acid but-3-ynyl ester

A solution of 3-but-1-ynol (5.62 g, 80.2 mmoL) and Et;N (14.5 mL, 104 mmo]) in DCM (40

mL) was treated with MsC1 (7.48 mL, 96.2 mmol) at 0 °C for 10 min. Work-up (water; sat. aq.
20 NaHCO,), drying (Na,SO.), and concetration gave the title compound as a pale orange oil.

'H NMR (CDCls) 6 4.32 (t, 2H), 3.07 (s, 3H), 2.67 (id, 2H), 2.09 (t, 2H).

Step 2: 4-But-3-ynyl-morpholine

A mixture of methanesulfonic acid but-3-ynyl ester (10.1 g, 68 mmol) and morpholine (12.5 mL,

143 mmol) was heated to 100 °C for 1h. The mixture was diluted with Et,O (50 mL) and filtered.

-8 .



The title compound was obtained by Sonogashira coupling of 4-Chloro-5-iodo-7-(4-methoxy-
3,5-dimethyl-pyridin-2-yImethyl)-7H-pyrrolo[2,3-d]pyrimidin-2-ylamine (see Example 1) with
2-pent-4-ynyl-isoindole-1,3-dione (Li, Y. et al. J. Am. Chem. Soc. 1996, 1 5‘3‘2@ gﬂing to 10 the
General Proceqire ‘.}ftﬁi 6.08 min, ;HNMR (CDC13) 5 8.17 (s, 1H), 7.7?’5%%5% ?7?’% (dd, 2H),

i i "=:il'\ . ! ni H )
6.85 (5, ki 22 R dd "rn",édy&f{fgeﬂo@eﬁﬁéﬁoﬁeﬂﬁa(&t&H@itﬁmEHD13H£)6 Aqhéciss 3H), 1.95
(quint., 2H). [0122] Example 18

A-ChlordRyerAuen BHEG 3 I eEm AS RRESS SA R AS B A oI D 5R Bk ST R4S ™
7H-pyrrelel didit ke mishin-gayiapipne 190 GHis-Fm H0) Maye the-titladcBipeiztd bt Rleoli@eStep 1:

e, L0 P AP0 T e b e b (7 e B oy to min.
Wotk-upswatet; Ghlorac) - 20O O3) dingihn a2 84y rasithEbidétraaimhddavé thétitle compound as
| i, ! . - , 3. , , 2. d, , 2. , . :

Z-%?JE;{}%O :2109%6 %E%%h@;?ﬁ%%ﬁﬁ%?é%gm 3.07 (s, 3H), 2.67 (td, 2H), 2.09 (t, 2H). Step 2

hanesulfonic acid but-3-ynyl ester (10.1 g, 68 mmol) and

morpholifie {it2. sompound ¥ asmignineddHeanegasditooreriBiaiet tHeARErP IS WMMEAFh Er20 (50
mL) and.filtareds: ;84 W& 200BALARBI 26 HI S 20610086 n U -ytamend' (see Biktittplia), &ithl...,:1 1M1
lillull:ii~ The solid residue was G;ll di ;scarded, an%}%@e mother Ii%%%rfﬁéqnﬁedw HCI. The
aqueoushyes wad BRIRhG A IR [AMF HELRIEMTAEIEE MY EYOAC Dhiihg (N&2S04),
congenti@linml,) aretdisslatnmn et path, 2. (-2 ER05 Q 2ats; RN G g A, tha2itie&bnihelnd as a
colorless olil, ! R 3).6 3.72 ( ) 0 ),2248 (t, 4H), 2.39 (td, 2H), 2.00 (t, 11-1). 5
Step 3: i%l#%%i\%ﬁréngé%j%yg%(g@géﬁ (Ey%rfg?h% é rfeﬁgjll)-S-@-morpholin-4-yl-but-1-
ynyl)-7Hipyrspi2pd @iy rirnidin-2 ylam.ine The title compound was obtained by Sonogashira
coupling pf4-Chlaro:5-ioda-7-(¢=n i Y R(5. in-d-vi-pent-l-vnvl-
3,5-dimeﬁ%ﬁ%ﬁ&%ﬁ%ﬁ%&ﬁyﬁﬁ%ﬁ% Ilo grédgﬂ p%/?r%rﬁ%lgl}y?aﬁihmeo?sﬁelghgxgr}ﬁ p gﬂl) Wsirthy )
4-but-3-yi§pyohBind vedrd g -Loiee@deneral Procedure A. tR = 4.12 min. 'H NMR 10 (CDCI3) S
8.33 (s, 1H), 6.96 (s, 1H), 5.26 (s, 2H), 5.12 (s, 2H), 3.76 (s, 3H), 3.72 (t, 4Hz,1\.gs7 (in, 2H), 2.60 (m,
2H), 2.52 (t, 4H), 2.25 (s, 3H), 2.20 (s, 3H). [0123) Example 19 N
4-Chloro-7-(4-methoxy-3,5-gdimethyl-pyri in-2-y|nkeftﬁysl)-S-(S-morpholin- -yl-pent-I-ynyl)- 7H-pyrrolo
[2,3-d] pyrimidin-2-ylamivfg C'al ? 8 c /. |

/ J N

// J i S
-

15 -

Step 1: 5-Iodo-peni-1-yne

A mixture of 5-chloro-pent-1-yne (5.0 mL, 47 mmol), Nal (9.7 g, 65 mmol) and acetone (20 mL)

was heated to refiux for 15 h. Additional Nal (9.7 g, 65 mmol) was added, and the refluxed was

prolonged for 24 h. After filtration and concentration, the residue was dissolved in hexane and
20 washed with water and aq. Na;Sy0;. Drying (Na;SQs) and conncetration afforded the title

compound, 'H NMR (CDCls) 6 3.33 (t, 2H), 2.36 {td, 2H), 2.03 (quint., 2H}, 2.01 (¢, 1H).

Step 2: 4-Pent-4-ynyl-morpholine

A mixture of 5-iodo-pent-1-yne (2,40 g, 12.3 mmol) and morpholine (2.70 g, 30.9 mmol) was

heated to 80 °C for 15 min. The mixture was diluted with Bt,O and filtered, The solid residue
25  was discarded, and the mother liquor was extracted with 3N HCL The aqueous layer was made

basic with NaOFH, and back-extracted into EtOAc. Drying (Na;SO.), and concentration gave the

title compound as a pale orange oil. TH NMR (CDCly) 6 2.67 {t, 4H), 2.39 (m, 6H), 2.21 (td,

2H), 1.93 (1, 1H), 1.67 (quint., 2H).

Step 3: 4-Chloro-7-(4-methoxy-3,5-dimethyl-pyridin-2-ylmethyl)-5-(5-morpholin-4-yl-pent-1-
30 ynyl)-7H-pyrrolo[2, 3-d] pyrimidin-2-ylamine

- B3 .



N ~CliZN~-J3sCl~~ ~H2N NON 15 Step 1: 5-lodo pent-1 yne A mixture of 5-chloro-pent-1-yne
(5.0 mL, 47 mmol), Nal (9.7 g, 65 mmol) and acetone (20 mL) was heated to reflux for 15 h. Additional
Nal (9.7 g, 65 mo’J)lwas added, and the refluxed was prolonged for 24 Qﬁf{%ﬁﬂ}j@ﬂ%}a”d

concentratigﬁ‘,,’m i&"r’? gf@n! was, ig sg{l}( 0 in hexane and 20 washed with water and aq. Na2S203.
Drying (NRZHOAKAFE E&m@i&h il SN Tolask iR iteuspRNEURChik NMRIEDEL8}B:3183 (1, 2H),

s odo- Ao HB RO T AR SRRSO I 70, 20 B e SO AL ALStda 80 G for 15

min. The-peixturenvemdilitérh nitidEiatean hiilbened! Frresbiid fesidared.26 mias titafBed, and the

mother |i tra j e y derbasiewit ~and
back-ex!:(rgé{?:?{éév %%ogégbit§9$§€1§%a§§g§&’an ’c%l;l?: ﬁt%{tlyg%z%é %%’ %’t?é@b?n%%r% as a pale
orafige RS BAR, (CDC1 3118, 3.6% (&, 3H0), 178%aumter)2.21 (td, 2H), 1.93 (t, 1H), 1.67 (quint., 2H).
Step 3: gogig a.7m -mgthoxy-3,5-dimethyl pyridin-2 ylnrethyl)-5-(5-morpholin-4 yl pent-I- 30 ynyl)-7H
pyrrolo[2,3-d]pyrirnidin-2-ylamine -83 WO 2006/105372 PCT/1152006/011846 :11..::1J§§I ML GHi
The-titleSddrierduirs ieiBpact By Ibodierm T domshhersr wchmris isipdnA-x
3,5-dim@ﬁyﬁ?}y{jgjm&mﬁ%@m&&tﬁ.@yﬁﬁiﬁp,3-d]pyrimidin-2-ylamine (see Example 1) with
4-pent-4-ynyl-morpholine according to the general procedure A. tR = 4.26 min. 'H NMR (CDCI3) 8
8.21 (s, 1H), 7.00 (s, 1H), 5.29 (s, 2H), 5.13 (s, 2H), 3.74 (s, 3H), 3.71 (tadH) 2.51 5 2.45 (m, 8H),
2.25 (s, 3H), 2.18 (s, 3%@758 (guint., 2H)s0424] Example 20

5-(4-tent-Butylamino-but/A=ynyh-4eehloro- 4-methexy2;3,5-dime yl-pyridin-2-ylmethyl)-
7H-pyrrolo[2,3-d]pyrimigin-2-ylamine HI OTS HNX2 N H2N"N I N'N/O 10 Step 1: tert-Butyl-but-3
ynyl-amine A solution of toluene-4-sulfonic acid but-3-ynyl estef (1j575g, 7.1 mmol) in tert-BuNH2 (3.54
g. 48 mmol) was heated to reflex for 18 h. The reaction mixitfe Was'diluted with Et20 (20 mL),
filtered, and concentrated to afford the title product. 'H NMR (CDC13) 6 R.74~t, 2H), 2.38 (td, 211),
2.00 (t, 1H), 1.12 (s, 9H). 15 Step 2: 5-(4-test-Butylamino-but-1 4
ynyl)-4-chloro-7-(4-methoxy-3,5-dimethyl pyridin-2- /

10 Step 1: tert-Butyl-but-3-ynyl-amine
A solution of toluene-4-sulfonic acid bui-3-ynyl ester (1.57 g, 7.1 mmol} in fer-BuNH; (3.54 g,
48 mmol) was heated to reflux for 18 h. The reaction mixture was diluted with EO (20 mL),
filtered, and concentrated to afford the title product. 'H NMR (CDCls) 8 2.74 (t, 2H), 2.38 (1d,
DH), 2.00 (¢, 1H), 1.12 (s, SH).

15 Step 2: 5-(4-tert-Butylamino-but-1-ynylj-4-chloro-7-(4-methoxy-3,5-dimethyl-pyridin-2-
yimethyl)-7H-pyrrolo[2, 3-d] pyrimidin-2-ylamine
The title compound was obtained by Sonogashira coupling of 4-Chloro-5-iodo-7-(4-methoxy-
3,5-dimethyl-pyridin-2-yimethyl)- 7H-pyrrolo[2,3~-d]pyrimidin-2-ylamine (see Example 1) with
tert-butyl-but-3-ynyl-amine according to the General Procedure A. #g = 4.38 min, 'H NMR

20 (CDCh) 6 8.21 (s, 1H), 7.03 (s, 1H), 5.29 (s, 2H), 5.10 (s, 2H), 3.74 (5, 3H), 2.81 (t, 2H), 2.62 (i,
2H), 2.25 (s, 3H), 2.18 (s, 3H), 1.13 (5, 9H).
[0125] Example 21
5-(5-tert-Butylamino-pent-1-ynyl)-4-ciloro-7-(4-methoxy-3,5-dimethyl-pyridin-2-
yimethyl)-7TH-pyrrolo]2,3-d}pyrimidin-2-ylamine

- R4 .



ylmetlzyl)-7H-pyrrolo[2,3-dJpyrintidin-2ylamine The title compound was obtained by Sonogashira
coupling of 4-Chloro-5-iodo-7-(4-methoxy-

3,5-dimethyl- r|d|n 2- ¥Imethyl) -7H-pyrrolo[2,3-d]pyriniidin-2-ylamine (see Examzple ’6 with
tert-butyl-but- 3= %k acc the General Procedure A. tR = 4. 38 M= LR"NfR 20 (CDC13)
68.21 (s, 111y, 7 VY, 5%9‘ é . 5.10 (s, 2H), 3.74 (s, 3H), 2.81 (t, 2H), 2.62 (t, 2H), 2.25 (s,
3H), 2.18 (s, 311) 1.13 (s, 9H). [0125] Example 21 5-(5-tart-Butylamj o-)p{ent-l-ynyl)-4-chloro-
7-(4-methoxy-3,5-dimethyl-pyridin-2- ylmeth)-Ili-pyrrolo[2,3- d]pyr idin-2-ylamine -84 WO
2006/105372 PCT/USZOOGM84§_‘¢| ’}Xi;p Cl H,N~N /O Step 1: tort-Butyl pent-4 ynyl-amine

A solution of 5-iodo-pent-Izyne (1.0 g, 5.2 mmol) in tert- uN)\Z ¥ g. 27 mmol) was heated to reflux
for 4 h, evaporated, diluted with Et20, filtered, and concégtratéd rd the title 5 compound. 1H

NMR (CDC13) S 2.67 (t, 2H), 2.27 (td, 2H), 1.96 (t, 1H), 1.70 (quint.} ;1.11 (s, 9H). Step 2:
5-(5-tert-Butylamino pent-1 ynyl)-4-chloro-7-(4-methoxy-3,5-dimethyl pyridin-2-

ylmethyl)-7Hpyrrolo[2,3-d]pyrimidin-2ylamine The title compound was obtained by Sonogashira
coupling 6P 4-CrIbFBIBLBEE-T (@ ity 10

3,5-dimethykpidie-2ryimetayl)- %QYU@@%M}’M&#&%&N@M gsgeﬁnam& Bdandtto
tert-butyl- ent4ynyl amine accordl to the era Progcedure A. tI§7 ?1 |n._‘]ré-| NMR (CDC13)
3 8.23 (&HEHfor 6@(%"%‘)&%‘136“@3 ( cRaCSpgas P pf %Tf{n,“‘é.% P(t, 211), 2.27 (s,
3H)s2. 1&@;&&@ 'HEMBUIODCRA, fimtﬁfﬂw Z@ﬂiﬂﬁzﬁxarﬂﬁle 227115 DintetiyilaPhipd-atetic acid
3-[2-am| 0; hIoro 7-(4-methoxy-3,5-dimethyl-pyridin-2-

ylmethy yrrolo[2 3-d]pyrimidin-5-yl]-prop-2-ynyl ester 0 Cis /N- 0~ OH N o CI CI H2N N NN
HzNhN Sty 2@9(%@@4@@@@@@{@%'rma}f@%mbﬂ@i??(-ﬂm@#ﬁéwé%@m@ﬂ’fﬂm%ﬁiﬁ-z-ylmethyl)-YH

pyrrolo[%,ﬁigt}gyjjpﬁ%igéydyfgg@ﬁ%gﬁldm_@%,%mple 1, 177 mg, 0.48 mmol) in anhydrous

The title compound was obtained by Sonogashira coupling of 4-Chloro-5-10do-7-(4-methoxy-

10 3,5-dimethyl-pyridin-2-ylmethyl)-7H-pyrrolo{2,3~-d]pyrimidin-2-ylamine (see Example 1) with
tert-butyl-pent-4-ynyl-amine according to the General Procedwre A. g =4.51 min. 'H NMR
(CDCls) 6 8.23 (s, 1H), 7.02 (s, 1H), 5.30 (s, 2H), 5.00 (s, 2H), 3.75 (s, 3H), 2.74 (t, 2H), 2.50 {4,
2H), 2.27 (s, 3H), 2.19 (s, 3H), 1.76 (quint., 2H), 1.12 (s, 9H).
{0126} Example 22

15  Dimethylamino-acetic acid 3-[2~amino-4-chloro-7-(4-methoxy-3,5-dimethyl-pyridin-2-
yimethyi)-7H-pyrrolo{2,3-d]pyrimidin-5-ylj-prop-2-ynyl ester

O
N 0
Ci /
OH {?/\/N"
¢ / a
N/F \ N/ \
g %
T 9
P P

A solution of 3-[2-amino-4-chloro-7-(4-methoxy-3,5-dimethyl-pyridin-2-yimethyl)-7H-
pyrrolo[2,3-dlpyrimidin-5-y1}-prop-2-yn-1-0l (see example 1, 177 mg, 0.48 mmol) in anhydrous
20  pyridine (3 mL) was treated with N,N-dimethylamino-acetyl chloride hydrochloride (113 mg,
0.72 mmol) at rt for 30 min. Addition of toluene (10 mL) caused the formation of a sticky pellet.
The toluene solution was discarded, and the pellet was partitioned between water and DCM. The
DCM layer was concenirated, and purifed by flash chromatography (BtOAc/DCM/Et;N 33:66:1,
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20 pyridine (3 mL) was treated with N,N-dimethylamino-acetyl chloride hydrochloride (113 mg, 0.72
mmol) at rt for 30 min. Addition of toluene (10 mL) caused the formation of a sticky pellet. The toluene
solution was discarded, and the pellet was partitioned between water and DCM. The DCM layer was
concentrated?igpﬁ(ﬁ(fﬂféz‘ by flas :mﬁﬁmatography (EtOAC/DCNUEL3N 35%%:1?,20%@ ’

2006/1053 2 RS AI61 0189 :):"fb"ai%o%ﬁ-tﬁé'ti'ﬂé%&%@@xﬂfcﬁdﬂrla“%.&ﬁﬁi&g MEQMKQCHO) o afford
the title Compoilnd. t NMR (CDC13

=4.51 min. | S 8.23 (s..1H), 7.14 1H), 5.3 , 211), 5.00
(s, 2H), 43R (&: 21§ B8 ($DakP 1d98H, DPB o280 OB, T (%?]éﬁé,i?z (53 10127]
Example 38 &, 513-amine; 4rchipm-f($4Emethoxy-3,5-dimethylpyridin-2-yl)methyl)-7H-pyrrolo[2, 3-
d]pyrimidin-5-yD-2-methylpent-4-yn-2-ol Me Me OH CI J-r N\ H2NN N N /O Sonogashira coupling of
4-chloro B 652 RB M ethoxy-3,5-dimethylpyridin-2-yl)methyl)-7H- pyrrolo[2,3-d]pyrimidin-2-amine
withs 2-netpyd pent-4-yhidre!7dd 4 Zvethg et B - dietetidpyoid IO - wimetiod)- 18- 7e5tiedbaording to the
general procedure ve the fi und,as a solid. Mp =163-165 C. HPLC Rt = 4.98 min.
[0128] gﬁ%ﬁ%‘?&%%@{%%%@%-%%%%ﬁ%‘s-dimethylpyridin-2-y1)methyl)-5-(5-(4-methylpiperazin-l-
yhpent-1-ynyl)-711! fo [2,3-d] pyrimidiu-2-amine N r~\N CI Il N'\ H2N 15/0 Step 1:
1-methyl-4-(pent-4 ynylypiperazine A mixture of pent-4-ynyl methanesulfonate (887 mg) and N-methyl
piperazine (603 L) fvas heated to 80 C for 4.5 h, diluted with 1,2-dichloroethane (5 mL) and heated to
70 C for 18hy ated ag. NaHCO3 was added (10 mL) and the mixture was extracted with DCM (3
x 40 20 WM. ver Na2S04, and concentrated to afford 1-methyl-4-(pent-4-ynyl)piperazine (0.23
g). Step 2 Sonoga i oupling of 4-chloro-5-iodo-7-((4-methoxy-3,5-dimethylpyridin-2-yl)methyl)-7H-
pyrrolo[2,3-d]pyrim:j?g>%a?nine with 1-methyl-4-(pent-4-ynyl)piperazine, according to the general
procedure A gave the titfe compound, as a solid. Mp = 160.1-162.3 C. HPLC Rt = 4.08 25 min. -86

e

Sonogashira coupling of 4-chloro-5-iodo-7-((4-methoxy-3,5-dimethylpyridin-2-ylymethyl)-7H-

pyrrolo]2,3-d]pyrimidin-2-amine with 2-methylpent-4-yn-2-ol (H. Zhang et al., Tetrahedron
10 Lett. 1999, 40, 7851) according to the general procedure A. gave the title compound, as a solid.

Mp = 163-165 °C. HPLC Rt = 4.98 min.

j0128] Example 24

4-chloro-7-((4-methoxy-3,5-dimethylpyridin-2-yhymethyl)-5-(5-(4-methylpiperazin-1-

yhpent-1-yayD-TH~-pyrrolof2,3-d]pyrimidin-2-amine

N
N
a
N7 T
|
HZN)‘N/“N N
\_/
15 P

Step 1. I-methyl-4-(peni-4-ynyl)piperazine
A mixture of pent-4-ynyl methanesulfonate (887 mg) and N-methyl piperazine (607 uL) was
heated to 80 °C for 4.5 b, diluted with 1,2-dichloroethane (5 mL) and heated to 70 °C for 18h.
Saturated aq. NaHCO; was added (10 mL) and the mixture was exiracted with DCM (3 x 40

20  mL), dried over Na,SO;, and concentrated to afford 1-methyl-4-(pent-4-ynylpiperazine (0.23 g).
Step 2
Sonogashira coupling of 4-chloro-5-iodo-7-((4-methoxy-3,5-dimethylpyridin-2-ylymethyl)-7H-
pyrrolo[2,3-d]pyrimidin-2-amine with 1-methyl-4-(pent-4-ynyl)piperazine, according to the
general procedure A gave the title compound, as & solid. Mp = 160.1-162.3 °C. HPLC Rt =4.08

25 min.
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WO 2006/105372 PCT/US2006/011846 [0129j tx ple.25f."I
4-chloro-5-(5-(4-ethylpiperazin-1-yl)pent-1-ynyl)-7-((4-methoxy-3,5-dimethylpyridin-2-
yh)methyl)-lll-pyrrolo[2. 3-dIpyrimidin-2-amine N N-\ CI N'HZN~N N /O 5 :

1-ethyl-4-(pmg‘ﬁjt‘;)éfﬁ/er{]’g{L %ﬁl%%rqazm? Aﬁ [@@H\L‘re of pent-4-ynyl methanesulfona?eg ?é%rf ‘?%“ég‘é%“é N-methyl
piperazi kﬁ%gk . ""‘“grréﬁtéd“td 80 C for 3 h, diluted with 1,2-dichloroethane (5 mL) and heated to 70
C for 18h. Saturated aq. NaHCO3 was added (10 mlj nd the mixture was extract ith DCM (1 x
40 mL)AShiRr ovcSNATaB IR dABHcE NS W S rﬁﬁ%@%‘%ﬁ%-eﬁh‘y - -t%'étﬂ}’ﬂ-f/%y}piperazine.

10 StepydRenggpshipyeniping-afpihehinie-3-nding -((4-methoxy-3,5-dimethylpyridin-2-yl) methyl)-7H-
pyrrolo[2,3-dIpyrimidin-2-amine with 1-ethyl-4-(pent-4-ynyl)piperazine, according to the general
procedure A gave P ij,‘Shwpound, as a solid. Mp = 142.3-144.1 C. HPLC Rt =4.11 min. 15[01301
Example 26 &-chjforo-7-((4-methoxy-3,5-dimethylpyridin-2-yl)methyl)-5-(4-(4-methylpiperazin-l-yl)but-
1-ynyl)-7H-p [2,3-dIpyrimidin-2-amine N rc N'H,N'L~'N"-NN Step 1:

]-(but-3-)4r2)yl‘)> ethylpiperazine 20 A mixture of but-3-ynyl 4-methylbenzenesulfonate (972 mg) and
N-methyl piperazing, ( L) was heated to 80C for 4.5 h, diluted with 1,2-dichloroethane (5 mL) and
heated to 70 C for 18, Saturated ag. NaHCO3 was added (10 mL) and the mixture was extracted
with DCM (3 x 40 mL), and concentrated to afford 0.70 g of 1-(but-3-ynyl)-4-methylpiperazine as a 3:2
mixture Sfepqsylaigndadt @act Heeliasees25:8tep 2 -87 WO 2006/105372 PCT/US2006/011846
SonogaslSSONRINGISl - oderts(d @i Sdime MBI AT He
pyrrolo[2,3-d]pyrimidin-2-amine with 1-(but-3-ynyl)-4-methylpiperazine according to the general
proceduhsated tv8QRE fiue dodiptethuitd drdshlprpatic(a Wﬁbaﬁﬁﬁ?f@?stf] @;%ﬁﬂ‘ié% 5
4-(5-(2-_83?3&&%@%2}%}%1%@&@%@@&@gﬁwtwﬁg&an%wam@aﬁy&)ee&w@mzxac 40
dlpyrlml(glllrll;)Sg l)gdegwt'cﬁl\:xggg L\,l a??f };g'}ﬂ%%?art%élPoea!ffgraé%%xéaén (I)g? -eléuélrEﬂru(pent—4—ynyl)piperazine.

10 Siep 2
Sonogaghira coupling of 4-chloro-5 -iodo-7-((4-methoxy-3,5-dimethylpyridin-2-ylmethyl)-7H-
pyrrolof2,3-d]pyrimidin-2-amine with 1-ethyl-4-(pent-4-ynyl)piperazine, according to the
general procedure A gave the title compound, as a solid. Mp = 142.3-144.1 °C. HPLCRt=4.11
15 [0130] Example 26
4-chloro-7-((4-methoxy-3,5-dimethylpyridin-2-yhmethyl)-5-(4-(4-methylpiperazin-1-yhbut-
1-ynyh-TH-pyrrole[2,3-d]pyrimidin-2-amine

N
« )
N7 N
|
HJNAN/\N New
\
e

Step 1. 1-(but-3-ynyl)-4-methylpiperazine

20 A mixture of bui-3-ynyl 4-methylbenzenesulfonate (972 mg) and N-methy! piperazine (482 ul)
was heated to 80C for 4.5 h, diluted with 1,2-dichloroethane (5 mL}) and heated to 70 °C for 18h.
Saturated aq, NaHCO; was added (10 mL) and the mixture was extracted with DCM (3 x 40
mL), and concentrated to afford 0.70 g of 1-(but-3-ynyl)-4-methylpiperazine as a 3:2 mixture of
tosylate salt and free base.

25  Step 2
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N~N CI~N'~AHzN, NN Step 1: 1-(pent-4-ynyl)piperazine A solution of pent-4-ynyl
methanesulfonate (19.55 g) and piperazine (41.5 g) in EtOH (80 mL) 10 was heated to reflux for Ih,
and evaporated. The residue was taken in NaOH 2M (70 mL) and extracted with Et 70 mL).
Evaporation %%0{16](:?5&24yn pi er &ine (4.4 g). Step 2: 4-nitrophenyl £chr)%§gﬂ&/%lqsg6
4-(pent sy 'zniﬁéﬁégﬁ#-‘g*%ﬁaf@;dp%@' s oloion ohds(Pe Bl ipinelaz ne) Rt )-ane E3N (22
mL) in 1,2-dichloroethane (22 mL) was treated with -nitrogg%r}%l chloroformdalte @E.%g) at rt for 10
min. Wabkra}s Bt Smrargeis aRmaidrABHy M E A PR 34375 A aE o pheny!
4-(pentAnev possazing-raeathoxyiaerasoand e wnil (196 g )R Step(3: min.
N-methﬁf#yent#yzyl ziperazine-l-carboxamide A solution of 4-nitrophenyl
4-(pent4- Iﬁffﬁ‘é’ﬁﬁ ine-l-carboxylate (1.37 g) in THE (10 mL) was treated with 40% agq. McNH2 (10
mL} at #X(E (painciheminid¢(dastonyehfatavedndp i ditaterd wisthobn ginmuoiaz®mL) and
water (15 mL). Extraction M REEALASIC .
N-methﬁﬁy{g‘gﬁ%ﬂ%&@ ei%%%é%? ﬁﬁgg}r%%?qnglde (6.865&%%?12e80n0ga5hira coupling of
4-chloro-5-iodo-7-((4-methaxy-3 5-dimethylpyridin-2-yl) methyl)-7H- pyrrolo [2, 3 -d]pyrimidin-2-amine
with N-methyl-4-(pe d)ljyip azine- | -carboxamide 25 according to the general procedure A gave
the title compgynd,/ s asolid. Mp =191.2-193.2 C. HPLC Rt = 4.24 min. [01321 Example 28
4-(5-(2-amin or4-chloro-7-((4-methoxy-3,5-dimethylpyridin-2-yl)methyl)-7ffl-pyrrolo [2,3- d]
pyrimidin-5-yljpent™-ynyl)-N-ethylpiperazine-l-carboxamide -88 WO 2006/105372 PC
/US2006/011 AGrmy .. fI* ; IL~U ;iii. IC,:II IEiii~ ." :~~ ai*C ILIfllliii~ /N -~0 CIN'\ H,NNIN N /0
Step 1: N-ethyl-4-(peny-4 yyl)piperazine-I-carboxamide A solution of 1-(pent-4-ynyl)piperazine (1.08)
in DCM (5 mL) was tréated with ethyl isocyanate (0.56 mL) at rt for 2h, and evaporated to yield
N-ethyl-4-(pent-4-ynyl)piperazine-l-carboxamide. 5 Step 2 Sonogashira coupling of
4-chlorosbsindo; 7o((A:msihopysa-esgimethylpyridin-2-yl)methyl)-7H- pyrrolo[2,3-d]pyrimidin-2-amine
e o P 9S8 ) and piperazine (41.5 g) in BtOH (80 mL)

10 was heated to reflux for 1h, and evaporated. The residue was taken in NaOH 2M (70 mL) and

extracted with Et;O (70 mL). Evaporation gave 1-(pent-4-ynylpiperazine (4.4 g).

Step 2: 4-nitrophenyl 4-(pent-4-ynyl)piperazine-1-carboxylate
A solution of 1-(pent-4-ynyl)piperazine (2.2 g) and EtsN (22 mL) in 1,2-dichlorocthane (22 mL}
was treated with p-nitrophenyl chloroformate (2.9 g) at rt for 10 min. Work-up and silica gel
15  chromatography (DCM:EtOAc 1:3 = 0:3) gave 4-nitrophenyl 4-(pent-4-ynyl)piperazine-1-
carboxylate as a yellow oil (2.96 g).
Step 3: N-methyl-4-(pent-4-ynyl)piperazine-I-carboxamide
A solution of 4-nitropheny! 4-(pent-4-ynyl)piperazine-1-carboxylate (1.37 g) in THF (10 mL)
was treated with 40% aq. MeNH, (10 mL) at 70 C for 2 h. The mixture was concentrated and
20 diluted with conc. NH4OH (5 mL) and water (15 mL). Exiraction (DCM, 80 mL) and
concentration gave N-methyl-4-(pent-4-ynyl)piperazine-1-carboxamide (0.659 g)
Step 4
Sonogashira coupling of 4-chloro-5-iodo-7 -{(4-methoxy-3,5-dimethylpyridin-2-ylmethyl)-7H-
pyrrolo[2,3-d]pyrimidin-2-amine with N-methyl-4-(pent-4-ynyl)piperazine-1 -carboxamide
25  according to the general procedure A gave the title compound, as a solid. Mp = 191.2-193.2 °C.
HPLC Rt =4.24 min.
[0132] Example 28
4-{5-(2-amin0—4-—{:1110r0-7-((4-methuxy—3,S-dimethylpyri(iin-z-yl)methyl)—’?H-pyrrﬂlo [2,3-
djpyrimidin-5-y)pent-4-ynyl)-N-ethyipiperazine-1-carboxamide
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according to the general procedure A gave the title compound, as a solid. Mp = 200.5-203.3 C. HPLC
Rt = 4.35 min. 10 [0133] Example 29

4-chloro-7-((4-met -3.5-dimethylpyridin-2-yl)methyl)-5-(4-(4-phenyipip ngﬁ'g"' Y
év@fﬂ%?%%&% o‘g epzﬁ{% %lé)&dt(’-Bynyl)A
!, ‘ig

1-yny|)-7H-‘Egy,r_,[Q,p| ijqu@ﬁﬂmﬂ‘pe NCI~\ N NHZNNNN_ /
phenylpipefazné 15-x45 tiontof ‘"t-&-g}‘nyl 4-methylbenzenesulfonate (1.72 g), N-phenyl piperazine

(1.17 mL) and diisoproylethytamine (1.45 mL) in 1,2-dichloroethane (5 mL) was heated to reflux
overnight. The mixture Was’c/oncentrated, diluted with sat. aq. NaHCOS3 (5 mL) and extracted with
DCM (2 x 505mL)/Drying (Na2S04) and silica gel flash chromatography (3% Et3N in EtOAc) afforded
1- (but-3-y enylpiperazine (0.76 g) 20 Step 2 Sonogashira coupling of

4-ch|oroH§r' (4-Wethoxy-3,5-dimethylpyridin-2-yl)methyl)-7H- pyrrolo[2,3-d]pyrimidin-2-amine
with 1-(but-3-ynyl)-4-phenylpiperazine according to the general procedure A gave the title compound,
as a solid. HPLC Rt 447 min. -89 WO 2006/105372 PCT/US20061011846 11G;~, II"" B GO [ R
IC::11 Hiiii. " s IL. 55Ok, gL 1E'i6 [0134]'Example 30

4-chloro-7-((4-methoxy-3,5-dimethylpyridin-2-y)methyl)-5-(4-(4-(pyridin-2-yl)piperazin-I-

ot LS TR S R e R < NN o3 2 11 BN NINN O 5 Step 1
- (but-3 yryd)adeipyfidieanyipipshatiemAns LGSO DS E5ymil) Avasdtbatiserits edud Rnsaraqis. 27 g),
1'(py”d‘@%ﬁ%@ﬁé"fﬁrﬁa@%ﬁlaﬁ Qgﬁp%@%éﬁi ‘;ﬁ%‘f& Itaylaming £1-3 % mhiRel.Zulioniorestiang (7 mL)

was hea o reflux overriig e mixture was concentrated, diluted with sat. ag. NaHCO3 (5 mL)
andJextréfered with DCM (2 x 50 mL). Drying (Na2S04) and silica gel flash chromatography

(EtOAc/Rexanet0 1:14:d .0 rafordes dibaut-Beunmnl oy dits2nyDigiporaming. (0rh&igh) Step 2
Sonogashira coupling of 4-QhIoro-5_-|odp-7{;]((4-methoxy-3,5-d|methyl grldln-z- [)methyi)-7H-
pyrrolo[&%}ﬁﬁi&iﬁﬂﬁ%ﬁﬁh@%ﬁﬁﬂ%ﬂh ?%&1?@%&%@9‘1’%?8 Ko ik %@6’?&1 gtothe

according to the general procedure A gave the title compound, as a solid. Mp = 200.5-203.3 °C.
HPLC Rt = 4.35 min. |

10 [0133} Example 29
4—ch[0r0-7—((4-—methoxy—3,S-dimethylpyridin-z-—yl)methyl)-S—@-(t&-pheuyipiperazin-l ~yhbut-

1-ynyD)-7H-pyrrolo|2,3-d] pyrimidin-2-amine

N
a Q
N R
l
HZNA\N N Ne
o
/O

Step 1: 1-(but-3-ynylj-4-phenylpiperazine

15 A solution of but-3-ynyl 4-methylbenzenesulfonate (1.72 g), N-phenyl piperazine (1.17 mL) and
diisoproylethylamine (1.45 mL) in 1,2-dichioroethane (5 mL) was heated to reflux overnight.
The mixture was concentrated, diluted with sat. aq. NaHCO; (5 mL) and extracted with DCM (2
x 50 mL). Drying (Na,SO4) and silica gel flash chromatography (3% Et;N in EtOAc) afforded 1-
(but-3-ymyl)}-4-phenylpiperazine (0.76 g)

20 Step 2
Sonogashira coupling of 4-chloro-5-iodo-7-({4-methoxy-3.5-dimethylpyridin-2-yl)methyl)-7H-
pyrrolo[2,3-d]pyrimidin-2-amine with 1-(but-3-ynyl}-4-phenylpiperazine according to the
general procedure A gave the title compound, as a solid. HPLC Rt = 4.97 min.
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general procedure A gave the title compound, as a solid. HPLC Rt = 4.09 min. 15 [0135] Example 31
4-chloro-7-((4-methoxy-3,5-dimethylpyridin-2-yl)methyl)-5-(4-(4-(pyrimidin-2-

yl)piperazin-1- }4)sz}/110 yl) -7H-pyrrolo [2,3-d] pyrimidin-2-amine N\ Cl ~~ N Sl;l( NJ 2N NNN, /O
Step 1: 2-(4- g ! era in-1 rlmldlne 20 A solution of but-3- ynyﬂ( (f Heenesulfonate
(1.14 g) ﬁ i E ’d b rlrﬂrd ‘Mde g) and dusoproylethylamlne (1.24 mL) in

1,2- dlchloroethane 6 mL) was heated to reflux overnlght S goncentrated, diluted with
sat. aq. "D @ﬁ'ﬁm - IRT S e ) PEHTRY §'@r§ #&%ﬁ@‘fg’ﬁﬂg PARSTE gel flash
chromaj@graphyd HOAC hexang2 3-8 dikjdbfardadi2-(4-(but-3-ynyl) piperazin-I-yl)pyrimidine (0.60 g).
25 -90 WO 2006/105372 PCT/US2006/011846 Step !: 2 Sonogashira coupling of

4-chloro-5-iodo-7-(f4-mé&thoxy-3,5-dimethylpyridin-2-yl)methyl)-7H- pyrrolo[2,3-d]pyrimidin-2-amine
with 2-(4-(but$B-y I)pltpe»%&: yl)pyrimidine according to the general procedure A gave the title

compound, t = 4.50 min. 5 [0136] Example 32

4-chloroHgs ethylpyridin-2-yl)methyl)-5-(5-(4-phenylpiperazin-I-
yhpent-1-ynyl)-7H-p 2,3-d] pyrimidin-2-amine NN | OI'l/N HNNN_ 110 Step 1; 1 -(pent-4
ynyl)-4 phenylpiperazine 10 A solution of pent-4-ynyl methanesulfonate (1.05 g), N-phenyl piperazine
(1.02 g) and diisoproytethylamine (1.2 mL) in THE (5 mL) was heated to reflux overnight. The mixture

wasg cog@n}rqt%fd_;lb;;g@wl@ agin,\lg.g)zbj;l%MﬁgemL) and extracted with DCM (2 x 50 mL). Drying
(Na2S04) and silica geI flash chroma&ogr EtOA 42 14 orded | é??rllr?
ynyl)-4-BrEHyiopeF AR HA Gngkoe 8?)2 B?ﬁ?ﬁc 331& Wn' -yljpiperazin
4- Ch|0r0a§dlﬂﬁ§bﬁrc{ﬂeﬂmﬂmn:¢-ﬁ 3 7inng tinyl Py i eRept}mret iy Ba UiHw gy heale 243 dfiosrimidin-2-amine
with 1-(pent-4- Ipiperazin r h ner d compound,
With L (penL N SiphenRarin popardiig 18 e, SENETBRSIY R s e lle

with DCM (2 x 50 mL). Drymg (NagSOf;) and silica gel flash chromatography (EtOAc/hexane

10 1:1 > 1:0) afforded 1-(but-3-ynyl)-4-(pyridin-2-yl)piperazine (0.59 g)
Step 2
Sonogashira coupling of 4-chloro-5-iodo-7-((4-methoxy-3,5-dimethylpyridin-2-ylymethyl)-7H-

pyrrolo[2,3-d]pyrimidin-2-amine with 1-(but-3-ynyl}-4-(pyridin-2-yDpiperazine according to the
general procedure A gave the title compound, as a solid. HPLC Rt = 4.09 min.

15 [6135] Example 31 ‘
4-chlero-7-((4-methoxy-3,5-dimethylpyridin-2-yDmethyl)-5-(4-(4-(pyrimidin-2-
yiypiperazin-1-yDbut-1-ynyl)-7H-pyrroto [2,3-d]pyrimidin-2-amine

Step 1: 2-(4-(but-3-ynyl)piperazin-1-yDpyrimidine

20 A solution of but-3-ynyl 4-methylbenzenesulfonate (1.14 g), 2-(piperazin-1-ylpyrimidine (1.06
o) and diisoproylethylamine (1.24 mL) in 1,2-dichloroethane (6 mL} was heated to refiux
overnight. The mixture was concentrated, diluted with sat. ag. NaHCOs (5 mL) and extracted
with DCM (2 x 50 mL). Drying (N&;SO4) and silica gel flash chromatography (EtOAc/hexane
1:1 > 1:0) afforded 2-(4-(but-3-ynyl)piperazin-1-ylpyrimidine (0.60 g).

25
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20 4-chloro-7-((4-methoxy-3,5-dimethylpyridin-2-yi)methyl)-5-(5-(4-(pyridin-2-yl)piperazin-I-
yl)pent-1-ynyl)-7H-pyrrolo [2,3-d]pyrimidin-2-amine N- N N\/ CIN"1\ H2ZNN NN O Step 1: ]-(pent-4
ynyl)-4-(pyri erazine A solution of pent-4-ynyl methanesulfonate %%
1-(pyridin- -2- %&X&P/%}l}é 1.02.0), a@q o diisoproylethylarnine (1.2 mL) in {'(’f"_])“\%ﬁas heated to
reflux oy, ﬂht Th ktre'w s VO 2006/105372 PCT/U82006/011846 V. lijiilVv. ;k
ad.'~'lLji'~~ concentrated cmlu Wlt tracte C 0 mL).
Drying %m%ﬁ? 8?Hf§ﬁ%%fg4’ 8]§€h h"?%‘?ﬁ&é?&% yx({gé_ AT Xr?g% %’ %&%ﬁfl -(pent-4-
ynyl)- 4ﬁwmmz~m1mmm4ﬁm YISt Sw@a&*ﬂrmﬁ wxmmame according fo
4-chlorq:5-iodo-7- ethgxy-3 5 di r|d| yl) (tih -ZHRngpg@[gl&d]pyrimidin -2-amine
with 1-( St 3 % puﬁﬂﬁg}rgazvy plglgazm %lg%:dr ngigégt(ﬁ; t#%general procedure A gave the title
corﬁpodﬁ&i?:@}s&mmp&h FPLC Rt = 4.23 min. [0138] Example 34

4-chlorgg (S Me XN =3 @gtﬁmﬂ el (- e gl gty azin-1-

yI)plperazm yl)t&nt- e—yn}"’?’I grro gfgys%ld pyrimidin- 2@m|r(1eﬁ Bli %g&/j H2N A-N N N /O
Step 1: @@Wﬁérﬁiﬁ@rﬁ%ﬂ’ﬁé‘?@iﬁq 1 %?Fﬁ’fﬁﬂ?f‘?é%utlon of pent-4-ynyi methanesuifonate (1.05
0), 2-(piperazin-I- yl)pyrlmldlne 02 g) and diisoproylethylamine (1.2 mL) in THE (5 mL) was heated
to reflex overnight. as 15 concentrated, diluted with aq. NaOH 2M (10 mL) and
extracted wi Dq (2 x mL) Drying (Na2S04) and silica gel flash chromatography (EtOAc/hexane
2:14 2:0) af grded 2-(4-(pent-4- ynyl)piperazin-1-yl)pyrimidine (0.95 g). Step 2 Sonogashlra coupling
7-((4-methoxy-3,5-dimethylpyridin-2-yl)methyl)-7H- 20

pyrrolo[3'8- d]%yrlmgggz\-:mme with 2-(4-(pent-4-ynyl)piperazin-1-yl)pyrimidine according to the

general procedure ve the title compound, as a solid. HPLC Rt = 4.61 min. [0139] Example 35
5-(5-(111-imidazol-l-yl¥pent-l-ynyl)-4-chloro-7-((4-methoxy-3,5-dimethylpyridin-2-

Step 1. 1-(pent-4-ynyl)-4-phenyipiperazine

10 A solution of pent-4-ynyl methanesulfonate (1.05 g), N-phenyl piperazine (1.02 g) and
diisoproylethylamine (1.2 mL) in THF (5 mL) was heated to reflux overnight. The mixture was
concentrated, diluted with aq. NaOH 2M {10 mL) and extracted with DCM (2 x 50 mL). Drying
(Na,SO.) and silica gel flash chromatography (BtOAc/ hexane 2:1 > 2:0) afforded 1-(pent-4-
yoyl-4-phenylpiperazine (1.03 g).

15  Swep2
Sonogashira coupling of 4-chloro-5-iodo-7-({4-methoxy-3,5-dimethylpyridin-2-yhmethyl)-73I-
pyrrolo[2,3-d]pyrimidin-2-amine with 1-(pent-4-ynyl)-4-phenylpiperazine according to the
general procedure A gave the title compound, as a sofid. HPLC Rt = 5.08 min.
[0137] Example 33

20  4-chlore-7-((4-methoxy-3,5-dimethylpyridin-2-yDmethyl)-5-(5-(4-(pyridin-2-yDpiperazin-1-
yhpent-1-ynyD)-TH-pyrrolo[2,3-d]pyrimidin-2-amine

NC N@

a N
N
!
HQNJ\N N Ne
\_/

P

Step 1: 1-(pent-d-ynyl)-4-(pyridin-2-yl)piperazine
A solution of pent-4-ynyl methanesulfonate (1.05 g), 1-(pyridin-2-yl)piperazine (1.02 g) and
25  diisoproylethylamine (1.2 mL) in THF (5 mL) was heated to reflux overnight. The mixture was

_91.



yl)methyl)-711-pyrrolo [2,3-d] pyrimidin-2-amine /=N J NJ CI I/ N H2N"N N 25 /O -92 WO
2006/105372 PCT/US2006/011846 ; 1-(pent-4 ynyl)-1H-imidazole Step") A mixure of pent-4-ynyl
methanesulfonate 1.067%), imidazole (534 mg) and K2CO3 (3.66 g) in ZMRJ@%%[&};X@L) was

heated to refltix BVErI M, H20), drying (Na2S04) and concentration gave

i e~ e A1 e EWOI’{k bt .
'-(pﬁlnt-&&i@ﬁ%—i&&@iﬁﬁ%ﬁmﬁﬁgﬂ%&& 15 &EpARDARhiEOUAIDEN (2 % 50 m). Diying
4-chloro-5-iodo-7-((4-methoxy-3,5-dimet ridin-2-ylymethyl)-7H- pykro imjdin-2-amine
with 1- (e AR sty ﬁﬁb%ﬁ@%%@?ﬂ%@%g ﬁ%‘%‘%‘f{%%?ng r%‘ge%ugﬁAﬁééﬁgﬂ%ggm pound, as a
solid. HRYG-Rtgydedaminpie4ahExasapde 36 10
4-(2-amino-4-chloro-7-((4-methoxy-3,5-dimethylpyridin-2-yl)methyl)-711-pyrrolo[2,3-

d]pyri -%-yl)but-S-ynyl ethyl carbonate O OAO CI/~,J NH2NN N N /O A solution of
4-[3-Angips dastiileraripibauéthokind 5-tideetHyhpyetbnred frbmgthyinyridin-2-yhmethyl)-7H-
pyrrolo[2,3-d]pyrimidin=5-vl]-but-3-yn-1-0l (See.exal 2 02 g Dialdi R eoid &) in 15
anhydr ﬁgﬁ%égg’ m%\évgg?:r%é%gt}{e%\b\}ﬂm gﬁﬁﬁ%orﬁﬁ 1.5%)1%?0-123Cf0r 0.5 h. Work-up
and preparsivesPo@dyané trvtiths S8mpomamiss e RS SBE MM 674 Bxample 37
Ethyl-4-ﬁigpé{£élﬂgt§@xycarbonyloxy)but-1-yny|)-7-((4-methoxy-3,5-dimethylpyridin-2-

yl)methyl)-711-pyrrolo[2,3-d]pyrimidin-2-ylcarbamate. O N.HEN N N 20 iO A suspension
of 4-[2-Amh!@;m=éﬁ(6ﬁ-eﬁm%%§ﬁ'8§w%?§- YRGS 5&%@9&%@&% ; H?‘“E‘ﬁlnﬂ

10 yl)piperazin-—l-yl}pent-l-ynyi)—‘?ﬁ—-pyrrolu[2,3~d}pyrimidin-2-amine

N—
.""N--’L\’)
N__ N
YT
H.NTN

N N
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Step 1: 2-(4-(pent-4-ynyl)piperazin-1-yl pyrimidine
A solution of pent-4-ynyl methanesulfonate (1.05 g), 2-(piperazin-1-yDpyrimidine (1.02 g) and
diisoproylethylamine (1.2 mL) in THF (5 mL) was heated to reflux overnight. The mixture was
15  concentrated, diluted with aq. NaOH 2M (10 mL) and extracted with DCM (2 x 50 mL). Drying
(N2,S0;) and silica gel flash chromatography (EtQAc/hexane 2:1 > 2:0) afforded 2-(4-(pent-4-
ynyl)piperazin-1-yl)pyrimidine (0.95 g).
Step 2
Sonogashira coupling of 4-chloro-5-iodo-7-({(4-methoxy-3,5-dimethylpyridin-2-ylymethyl)-7H-
20  pyrrolo[2,3-dJpyrimidin-2-amine with 2-(4-(pent-4-ynyl)piperazin-1-ylpyrimidine according to
the general procedure A gave the tifle compound, as a solid. HPLC Ri=4.61 min.
[0139] Example 35
S—-(S»(};H—imidaznm—yl)pent-—l=—y11yl)-4nchlor0-’7-((4-methoxy—S,S—dimethylpyriniin-z-
yhmethyl}-7H-pyrrolo {2,3-dipyrimidin-2-amine

/=N
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pyrrolo[2,3-d]pyrimidin-5-yl]-but-3-yn-I-ol (see example 2) (0.73 g) in anhydrous pyridine (5 mL) and
DCM (25 mL) was treated with ethyl chloroformate (1 mL) at rt for 30 min. The mixture was cooled to
0 C, treated with addition EtOCOCI (1 mL), and the temperature was 25V31I g%; | ng reach rt
overnight. Tﬁgrezglgc R 1 ted with DCM (30 mL) and -93 (élgg )?fg)&% g

PCT/USRd0A0115 @”?'h@%ﬁ@ﬂ“e.a‘u I with H,:20, NH4OH 1M, and brine. The DCM was
! _I’g q40;" - e-tiallyll': ,.20, , .

evaporated, but nhot the residual pyridine, Addition of MCOH (2Q mL) indu ization of the
product{“zﬁ%ﬁﬁé’fﬁé@d‘i’é@?ﬁﬁﬁ@aﬁ?@l@%ﬁrﬁ}nb{&’ﬂ%ﬁ%ﬁéiﬂﬁgg an&ﬁgé&?ga&zg -
4-(4-(2-aminardhe MoreTlr (4s meskaxy 3 imethiytpy Fdtirvy HEkyE 0 -Bying 6§230,) and
d]pyrimidin-5-yl)hut-3-ynyl)-N-methylpiperazine-|- amide OCII/NN~\0OH2N'NNN -0 Step
1: 1-(bu?%n%?r?§]%f}?§é%}é‘?r¥é e%é%ﬁéﬁéﬁ%ﬁwﬁ%zrﬂ%ﬁﬁﬁ%}lbenzenesuIfonate (2.0 mL) and piperazine
(2.G ) ifEtOH (6 10 mL) was heated to reflex for 30 min. The mixture was concentrated, diluted with

NaOH Z,M (8 mL) and extracted with££20 (5 %@ﬂﬁ‘k@@@m@f geniglaxergang-a 2:1
mixture o?né%%hér%ﬁ%ug}s- I‘iﬁa%%ﬁpﬁ%%nﬁe%%o mg) ‘which was %%Bs?:{gd‘ed.@he aqueaqus layer was

further pyireicf8d Wiy DO 20T Mty V@t - (BY-3 Brivhpiselasnser e ntys. sSisps:
4'(bUt'3ﬁQaﬁFe ﬁ?@@&ﬁ[@%&ﬁp&nﬁ@[@@é@@ﬂdﬁﬁe molutiom efid-(but-3-ynyl)piperazine (445 nig)

%,,;

in THE (4 mL) was freated with 4-nitrophenyl carbonochloridate (649 mg) at rt for 5 min. A precipitate
formed it %’E@B’/Plér?fé the suspension was treated with Et3N (0.45 mL) to ensure complete
regetions The susnangin WA dilied w3 Bodd vk iMeQH (Rnrthy b THH40M alg | VeNH2 (4.0 mL)
and stirred at,it for 3_days. Extracti ith CI\48(50 mL), washing (NaOH 2M), drying (Na2S04) and
concentfﬁﬂ%ﬁ“ﬂg %(‘B' "§”§7§§%{2 RN ibiberazine-I-carboxamide (370mg).” Step 3 Sonogashira
coupling of 4-chloro-5-iod@-7-((4-methoxy-3,5-dimethylpyridin-2-yl)methyl)-7H-
pyrrolo[2,3-d]pyrimidin-2-agine with 4-(but-3-ynyl)-N-methylpiperazine-1-carboxamide according to
the general pr E:ed/ re A gédve the title compound, as a solid. HPLC Rt = 4.10 min 25 [01431 Example
-I-yl)but-1-ynyl)-4-chloro-7-((4-methoxy-3,5-dimethylpyridin-2-

yI)methyI‘)EﬁH»Q Io[%,3-d]pyrimidin-2-amine -94 WO 2006/105372 PCT/US2006/011846 Il ~n ll~:~;
IN- Cl /] &N -

\_/

P

A solution of 4-[2-Amino-4-chloro-7-{4-methoxy-3,5-dimethyl-pyridin-2-ylmethyl}-7H-

pyrrolo]2,3-d|pyrimidin-5-yl]-but-3-yn-1-ol (see example 2) (1.53 g) and NaH (95%,0.38 gy in
15 anhydrous DMA (25 mL) was treated with ethyl chloroformate (1.5 mL) at 0-23 °Cfor0.5h

Work-up and preparative HPLC gave the title compound. HPLC Rt = 5.65 min.

[0141) Example 37

Ethy!—4-chioro-5-(4—(ethoxycarbGnyluxy)but-i-ynyi)—'?-((éumethomr-S,Smdimethylpyridinﬂzn

ylymethyl)-7H-pyrrole{2,3-d]pyrimidin-2-yicarbamate

0
o4,
o
O N5
8
G)&ﬁ/ki\i N e
20 P

A suspension of 4-{2-Amino-4-chloro-7-(4-methoxy-3,5 -dimethyl-pyridin-2-ylmethyl)-7H-
pyrrolo[2,3-d]pyrimidin-5-yl]-but-3-yn-1-ol (see example 2) (0.73 g) in anhydrous pyridine {5
mL) and DCM (25 ml) was treated with ethyl chioroformate (1 mL) at rt for 30 min. The
mixture was cooled to 0 °C, treated with addition EtOCOCI (1 mL), and the temperature was
25 allowed to slowly reach rt overnight. The reaction mixture was diluted with DCM (30 mL) and

-03 .



N'IT\VH2N)IIN NN 10 Step 1: 1-(but-3 y:yi)-IH-imidazole A mixure of but-3-ynyl
4-methylbenzenesulfonate (1.04 g), imidazole (573 mg) and K2C03 (3.88 g) in 2-butanone (10 mL)
was heated esz]ld%(/ %gae?:rnlght. Work-up (DCM, H20), drying 5 (Na2804)p%y}g(]g%gj%m§%|on gave

1-(but-3-ynyl)-IF-imidazole. (501 ingn., ‘_&g,ap 2 Sonogashira coupling of

4-_ch|orgigslkg ehod A AIStRRMES gh}dwr@g@b%ﬂé)m@&@&ﬂ%apwajmﬂtadpﬂpyﬂmmm-z-am|ne
géﬁ?ai%@%%%@%%@%ﬁ%%ﬁ LR SRR R AR YR G s igggpound., as a
(S)-4-(Zrasmian Mrellap=7s 48 methoxy-3,5-dimethylpyridin-2-yl)methyl)-7H-pyrrolo [2,3-
d]pyrirﬂ%ﬁ- but-?-g yl 2-aminopropanoate O O NH, F11 CI N'I\H2N'N N- 10 A solution of
4-[2-Antho-2- WB-?-&-methoxy-s,5-dimethy|-pyridin-2-y|methy|)-7H 15
pyrfolo[2-@+¢heynitnictié-GuipiobTH (Z-prethoiies & alimeibierigin 2 g B Bl aniiei®3:3 mg), DMAP
(33.7 mg), and ma) imaal N L at rt overnight. Work-up (EtOAc;
H20) ga yﬁ?@%‘%‘@éﬁﬁ%&%ﬂ%ﬁ%@% g:)il_.lﬁéi‘g%%cﬁé #}gi%éintermediate (40 mg) in DCM (1.0
mL) was treated wijth (0.2 mL) at rt for 5 min, and evaporated. The material was dissolved in
McOH (1 ml) @nd wat 0 mL),and washed with 20 Et20 (10 mL). The organic layer was discarded.
The aqueous was bgﬂght to pH >7 with sat. ag. NaHCO3 and back-extracted with DCM. The
title compp,p:r‘ﬁ;sj Bs igglates as a solid. HPLC Rt = 4.37 min. [0145] Example 41
(R)-4-(2-amino-4-enfprg-{-((4-methoxy-3,5-dimethylpyridin-2-yl)methyl)-7H-pyrrolo [2,3- 25
d]pyrimidin-5-yl)but~3-ynyl2-amino-3-methylbutanoate -95 WO 2006/107372 PCT/US2006/011846
NH, O 0 CI H,N "N NN 0- This compound was obtained by the same procedure as used for example

40, using:Bl-Bog xpadirze i pipes:ehN-Boc alanine, to give the title compound as a solid. HPLC Rt =
4.58 m"}; solution of but-3-ynyl 4-methylbenzenesulfonate (2.0 mL) and piperazine (2.0 g) in BtOH (6

10  mL) was heated to reflux for 30 min. The mixture was concentrated, diluted with NaOH 2 M (8

mL) and extracted with E,;O (50 mL). Evaporation of the organic layer gave a 2:1 mixture of
mono and bis-alkylated piperazine (450 mg) which was discarded. The aqueous layer was further
extracted with DCM (100 mL) to give of 1-(but-3-ynyl)piperazine (640 mg).
Step 2: 4-(but-3-ynyl)-N-methylpiperazine-1-carboxamide
15 A solution of 1-(but-3-ynyl)piperazine (445 mg) in THF (4 mL) was treated with 4-nitrophenyl
carbonochloridate (649 mg) at rt for 5 min. A precipitate formed immediately, and the
suspension was treated with Et:N (0.45 mL) to ensure complete reaction. The suspension was
diluted wiht H>O (2 mL), MeOH (2 mL) and 40% ag. MeNH; (4.0 mL) and stirred at rt for 3
days. Extraction with DCM (50 mL), washing (NaOH 2M), drying (N2,SO,) and concentration
20 gave 4-(but-3-ynyl)-N-methylpiperazine-1-carboxamide (370mg).
Step 3
Sonogashira coupling of 4-chloro-5-iodo-7-((4-methoxy-3,5-dimethylpyridin-2-yl)methyl)-7H-
pyrrolo]2,3-d]pyrimidin-2-amine with 4-(but-3-ynyl)-N-methylpiperazine-1 -carboxamide
according to the general procedure A gave the title compound, as a solid. HPLC Rt =4.10 min
25  [0143] Example 39
5-(4-(1 H-imidazol-1-yDbut-1-ynyl)-4-chloro-7-((4-methoxy-3,5-dimethyipyridin-2-
yhmethyl}-7H-pyrrolo[2,3-dlpyrimidin-2-amine

- 94 .



[0146] Example 42 5
(R)-4-(2-amino-4-chloro-7-((4-methoxy-3,5-dimethylpyridin-2-yl)methyl)-7H-pyrrolo[2,3-
d]pyrimidin 5‘)‘)/&)2%%% n%\;l 2-amino-4-methylpentanoate NH, O O CI I+ N&ﬁ%ﬁﬂé”l%ghls

compound was ¢ r;}e‘?(’f y the gam rocedure as used for example 40'Pus|ng 00 Isoleucine in
8l the't

place of N!Bbe Vall H@E@"%pound as a solid. HPLC Rt = 4.76 min. 10 [0147] Example
43 4-(2-amingr4- hloggi? -((4-methoxy-3,5-dimethyipyridin-2-yl)methyl)-7H-pyrrolo [2,3-

d]pyrimidin ut-3-ynyl di-tert-butyl phosphate O-~- P'O 00 ~- C4-t", NH,N "N N O A solution of
4-[2-Ami ro-7-(4-methoxy-3,5-dimethyl-pyridin-2-ylmethyl)-7H 15

pyrrolo[2:3-d pyri%-yl}but-?’-yn-l-ol (see example 2) (4.0 g) and 1-H-tetrazole (0.45 M in
acetonitrile, 70 mLyY m.THE (160 mL) was treated with di-tort-butyl diisopropylphosphoramidite (16.4
mL) at rt for 2h. The $olution was cooled to 0 C and treated with 30% aqueous H202 (11 mL) for 30
min. Wegksup (EtsaAg. a8 Nakiffddand reverse-phase preparative HPLC gave the title compound,
as a solid. HPLC Rt = 6.13 min. -96.WO 2006/105372 PCT/ i"il,..ple 44 il;
11 Ikiiu .:Af:’ﬁl.l.’ﬁﬂr,eﬁ%%?% -Q’é’ﬁ%rﬁ?‘?ﬂz Frﬁ%‘%%&?%@%iéé%@l%%%%&%%%é@#}% ;%yrrolo [2,3-
d]pyrimidinseyibntsasymyt dibydiogens brrsbhateliox oemistHWork-aND¢N. FaNikyod 5 A

solytion _2'&g;aa@éf"%@%ﬁg&%ﬂgé%-meémmﬁmweqmﬂgmethyl)-?H—
2

pyriolo[Z, rimidi ut-3-ynyl di-tert- yl phosphate (see example 43) in DCM was
Step

Sonogashira coupling of 4-chloro-5-iodo-7-((4-methoxy-3,5-dimethylpyridin-2-yl)methyt)-7H-
pyrroio[2,3-dipyrimidin-2-amine with 1-(but-3-ynyl)-1H-imidazole according to the general
procedure A gave the title compound., as a solid. HPLC Rt =4.21 min,

10 [0144] Example 40
(S)-4-(2—amin0-4~chi0ro-7-((4—methoxy—3,5~dimethylpyridin~2-yi)methyl)-’?H-pyrrolo{2,3-

djpyrimidin-5-y)but-3-ynyl Z-aminopropanoate

o)
OJ«[—NH,
a I ’
N/% N
N Ne
Vs

HENA\N
je
A solution of 4—[2~Amino—4—chloro-7~(4—methoxy—3,5—dimethyl-pyﬂdin—Z—ylmcthyi}-?H~
15 pyrrolo[2,3-djpyrimidin-5-y1}-but-3-yn-1-ol (see example 2) (51.7 mg), N-Boc alanine (53.3
mg), DMAP (33.7 mg), and BDCI (54.9 mg) in anhyrous DMA (4 mL) was stirred at 1t
overnight. Work-up (EtOAc; H;0) gave the crude Boc-protected intermediate. A solution of this
intermediate (40 mg) in DCM (1.0 mL) was treated with TFA (0.2 mL) at 1t for 5 min, and
evaporated. The material was dissolved in MeOH (1 ml) and water (10 mL),and washed with
20 EtO (10 mL). The organic layer was discarded. The aqueous layer was brought to pH >7 with
sat. aq. NaHCOQ; and back-extracted with DCM. The title compound was isolates as a solid.
HPLC Rt = 4.37 min.
[0145] Example 41
(R)-4-(2-amino-4-chloro-7 -{{(4-methoxy-3,5-dimethylpyridin-2-yl)methyl)-7H-pyrrolo[2,3-
25  dipyrimidin-S-yDbut-3-ynyl 2-amino-3-methylbutanoate

.05 .



treated with TFA at it for' h. Evaporation gave the title compound as a TFA salt (5 g). The crude was
dissolved in a mixture of Et3N (0.7 mL and MeOH (60 mL), loaded on Dowex 50Wx2-400 (20 g,
pre-washed with MeOH), and the resin was washed with McOH (200 mL) to 10 remove the excess
TFA. The d;eg%aogﬂkfggfte was, released from the resin with Et3N:MeOIl-)|CTL/:11%f?%(B ]r%‘ﬁ’_) The
solution was toricerittat @f%“'g@ej@% E ibsphate as an oily triethylamine salt (2.75 g). Crystallization
was induced with Etd%ﬁﬁzmu. The mixture was left at it for 1.5 h and at -20 C overnight to give a
first crop of crystals g). The mixture was concentrated and the crystallization procedure was
repeated to give a/ econd crop (0.74 g). The combined 15 triethylamine salts (1274 mg) were
dissolved in McOI (50 mL) with the help of Et3N (326 L) and treated with a 1.0 M solution of NaOH in
MeOH (4.6%\3\m/ ~Evaporation and drying on high vacuum overnight gave the title compound as a
solid sodihin $&ltNH Rt = 4.21 min. [0149[ Example 45

2-((2-amino-4-chlorgx -hydroxybut-1-ynyl)-7H-pyrrolo[2,3-d]pyrimidin-7-yl)methyl)-4- 20
methoxy-3,5-dimethylpyidine 1-oxide OH ClI~~N )" N.0O H2ZNN N, /O Step 1: 2-((4-chloro-5-iodo-2
pivalam'ﬁg—?H rroIc%Z 3-dipyri %in-? yllmet7zyl):4- \ -Q{f]#@t Iyridine s 0%i mixture
O (0 ohiar S P A Ll oS et Sl W R a0 ¥R
(chloromethghe4ihebmaidisedimaitaiby Hitneompniaed 13290k d HEBRE ROE6P 418 mg) in DMF (6.0
mL) waséﬁ%(f%mgg@ days, and diluted with water. The precipitate was collected -97 WO
2006/105372'PCT/US2006/011846 11 "11™.;" IL 11E5; Il::1l by filtration and washed with IPA to give
2-(( 4-ch |@R):g:(gd@n@ﬁi-f}aqg}ﬂmoﬁ(ﬁ:m%&?g&dlmeihylpyr1dm~2-y1)methy1)-7H—pyrmlo [2,3-
d]pyrimidipsyrhidaizipsrnsibeyy: hbminethdmyisiaadoawde (124 mg). Solid. HPLC Rt = 6.73 min
Step 2: 2-((4-chloro-5-(4-hydroxybut-1 yrryl)-2 pivalamido-7H-pyi~rolo[2,3-djpyrzniidin-7- 5
yl)methyl)-4-methoxyy3,5*dimethylpyridine 1-oxide Sonogashira coupling of
valamido-7H-pyrrolo[2,3-d]pyrimidin-7-

the general procefiure A gave crude 2-((4-chloro-5-(4-hydroxybut-1-ynyl)-2-
pivalamido-

mg). Solid. BPLIC.Rt §.5.82 min. St
g). Soli l‘j\\PN 7:5.82 min. Step 3
HoN \_/
O._

This compound was obtained by the same procedure as used for example 40, using N-Boc
isoleucine in place of N-Boc valine, to give the title compound as a solid. HPLC Rt = 4.76 min.

10 {0147] Example 43
4-(2-amino-4-chlore-7-{(4-metheoxy-3,5-dimethylpyridin-2-yDmethyl)-7H-pyrrelof2,3-
d}pyrimidin-S-yl)but-3-ynyl di-tert-butyl phosphate

ot
RO
0 ‘OJ(
al fi
N AN

A solution of 4-[2-Amino-4-chloro-7-{(4-methoxy-3,5-dimethyl-pyridin-2-ylmethyl)-7H-

15 pyrrolo]2,3-dlpyrimidin-5-y1]-bui-3-yn-1-ol (see example 2) (4.0 g) and 1-H-tetrazole (0.45 M in
acetonitrile, 70 mL) in THF (160 mL) was treated with di-tert-butyl diisopropylphosphoramidite
(16.4 ml.) at 1t for 2h. The solution was cooled to 0 °C and treated with 30% aqueous Hz0On (11
mL) for 30 min. Work-up (EtOAc, aq. NaHCO3) and reverse-phase preparative HPLC gave the
title compound, as a solid. HPLC Rt = 6.13 min.
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Crude 2-((4-chloro-5-(4-hydroxybut-l-ynyl)-2-pivalamido-7H-pyrrolo[2,3-d]pyrimidin-7-
yl)methyl)-4-methoxy-3,5-dimethylpyridine 1-oxide (291 mg) was dissolved in 10 mL EtOH. An 15
aliquot of this_solution (2 mL) was further diluted with EtOH (5 mL) and tr it (103 mg) at
120 C for Z_Q?n?[f?ﬁ%l ?[f%ﬁé%g‘wgye"ﬁ)y, . Reverse-phase preparative HPLC%?f\%%QGé{\é%%impound
(2.2 may s iAo bR Rt e gy [01501 Example 46 5-(but
3-en-I-ynyl)-4-chloro-7-((4-methoxy-3,5-dimethyl ridin-,Z%l msthggl%?ﬁ-l,ﬁo rrolo[2,3-
pyrrolof>-G-amiparidilerentitd methoyd R Riidingz-yhmethy Py ’
4-(2-aminarAeiini 4K idneihexiiByahdiges thiytsplidia-2-yl) methyl)-7H-
pyrrolo[2,3-d]pyrim£_gjin-5-yl)but-3-ynyl 4-methylbenzenesulfonate (516 mg) and CsF (2.0 g) in DMF
(7.0 mL) was heat8_¢l;@‘f70 C for 1 h. Work-up and flash chromatogrpahy (I-) 3% MeOH 25 in DCM)
gave the title compo@d (280 mg), as a pale yellow oil. HPLC Rt = 5.90 min. 101511 Example 47
5-(2-amino-4-chjoro-7-((4-methoxy-3,5-dimethylpyridin-2-yl)methyl)-7H-pyrrolo[2,3-
d]pyrimidingb-y1)pent-4-ynyl methanesulfonate 9g_ WO 2006/105372 PCT/US2006/011846 }.:a~
Nu~;: "I, g e Th="0~" | i 11 1i7ii~ ,,, " r,al.zIL. Veil; iLil I1iii C1 // OSO N"H2NN N N 10 Sonogashira
coupling qf 4 ro75=todo-7-((4-methoxy-3,5-dimethylpyridin-2-yl)methyl)-7H-

pyrrolo[2,3-d]pyrimi £-amine with pent-4-ynyl methanesulfonate according to the general procedure
A gave the title compound, as a solid. HPLC Rt = 5.31 min. 5 [0152] Example 48

A-cl3loroABsgRrflow ea et i-dmymyl- Zal(doridHonytiBy Syehn ettty dimidin A rib g yRiH-

pwo'o[2#?;;395{%%{;9@%@52?%&: y ma%&:aw%%ﬁ@aé BRlLIOR 9, (7 HEMEissyPLofix

222 (Ald3 o nd wate mL) was evapo 0 to dryness, and dried first azeotropically

with anhreaie@@ (BB shit)fceHlbh. Svaiptatienatin e Bl comrmRgRe THEASHI R & Eifissolved in

a”hydroé{%c?ec‘%&%%ﬂ&&é% M Qeive eeR:b M. Teride selutiorsdhiaateseasd 6h Dowex
5-(2-amino-4-chloro-7-((4-methoxy-3,5-dimethylpyridin-2-

yl)methy R RRo ) 2 a0y RRAAITLEL YR AR e Trsin s SRa e R Mo S AR a2

10 remove the excess TFA. The desired phosphate was released from the resin with FisN:Me(CH
1:10 (200 mL) The solution was concentrated to give the phosphate as an oily triethylamine salt
(2.75 g). Crystallization was induced with EtOH (60 mL). The mixture was left at rt for 1.5 h and
at -20 °C overnight to give a first crop of crystals (0.64 g). The mixture was concentrated and the
crystallization procedure was repeated to give a second crop (0.74 g}. The combined

15  triethylamine salts (1274 mg) were dissolved in MeOH (50 mL) with the help of EtaN (326 uL}
and treated with a 1.0 M solution of NaOH in MeQH (4.68 mL). Bvaporation and drying on high
vacuum overnight gave the title compound as a solid sodium salt. HPL.C Rt = 4.21 min.
[0149] Example 43
2—((Zuamin0-4nchioro-S-(é-hydmxybut-}-ynyi}»’?H—pyrroio[2,3-&}pyrimidin-’?-—yl)methyl)~4~

20  methoxy-3,5-dimethyipyridine 1-oxide

>,“,

HNTNTN Ty

-

Je

Step 1: 2-({4-chlovo-5-iodo-2-pivalamido-7H-pyrrolo[ 2, 3-d] pyrim idin-7-yl)methyl)-4-methoxy-
3, 5-dimethylpyridine I-oxide
A mixture of N-(4-chloro-5-iodo-7H-pyrrolo[2,3-d]pyrimidin-2-ylpivalamide (235 mg), 2-

25 {chloromethyl)-4-methoxy-3,5-dimethylpyridine 1-oxide (129 mg), and K,CO5 (413 mg) in
DMF (6.0 mL) was stirred at rt for 3 days, and diluted with water. The precipitate was collected
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mgq) with this solution (3 mL) at 60-70 C for 2h, work-up and reverse-phase preparative HPLC 15 gave
the title compound, as an oil. HPLC Rt = 5.88 min. [01531 Example 49

(S)-4-(2- amlno -4-chloro-7-((4- meth ozy-3,5-dimethylpyridin-2-yl)methyl)- %—& Pr ) 6/[1%]%46
atmen

dlpyrimidin-5" ‘i}%“'i“’é“?%z 1.2:gjo| HQ, OH CIN' HINN NN /O 20 Tre
5-(but- Snfﬁﬂayl X%%%ﬁﬁféﬁﬂv Q% ed ﬂ%ﬁ%ym&”lﬁlyﬂmﬁﬁvhﬂﬂmolo[z 3-
pyrrolo[Z,3-d]pyrimidin-2-amine (see exam Ie 46 1%%’[%% leth Idrich, 540 mg) in -99 WO

2006/1 GRS pereyS1d-gaehexy-3;pdimeg *1:.,1 (6mL) at it overnight,
followed; bysvwopk-u R and revaise-phase preparative HPLC gave the tltle compound (10 mg), as a

solid. HPLC Rt = 4.13 min 54] Example 5 . N
(- AA e R S Rl relofp gy 7=
d]pyrimigin:Grytybutdtyoe-B, 2-diel@rOmiie [fexide] \ H2N~N NN /O Treatment of
S-(but 35%;'; gﬁx%“ SBIREoE :ﬂégmﬁﬁm -dsdmeiayidied yn{% imidin-7-

pyrrolo[ pyrimidi mine (see example 4 with AD-mix-(3 (Aldrich, 54(% mg) in

(35m
t-BUOH sTafetmdiet-maibyBriws) drretbyipmighe fo%‘\% g{%ﬁ”@b%& ﬁé%/érgle(%q{]a’é}é 10 preparative

HPLC gave the tile;conponnd (L0:meh 8 S9lid. 2ttE:LQnJBfo—sé(ﬁmtax§@ﬁ55]yﬁyample 51
4-ehloro-7-((4- methoxy -3,5- dlmethylpyrl

In-2-yl)met m lQu
AR Ry i A e R S e e
4- q}@jorocéagmg Y- ((4 methoxy-3,5-dimethylpyridin-2-yl)methyl)-7H pyrrolo[2 3-d]pyrmidin-2-amine with

2- methy ut-l-en- 3 %cggrdlng to the general procedure A gave the title compound, as a solid.
HPLC R

Step 3
Crude 2~((4-chio1'c>—5~(4mhydroxybut-1-ynyl}—2-—piva1amido—7ﬂ-pyrrelo{2,3~d]pyrimidin—7-
yhmethyl)-4-methoxy-3,5-dimethylpyridine 1-oxide (291 mg) was dissolved in 10 mL EtOH. An
15  aliquot of this solution (2 mL) was further diluted with EtOH (5 mL) and treated with ZnCl, (103
mg) at 120 °C for 20 min in a microwave oven. Reverse-phase preparative HPLC gave the title
compound (2.2 mg), as a solid. HPLC Rt = 4,88 min.
[0150] Example 46
5-{(but-3-en-1-yayl)-4-chioro-7-((4-meth oxy-3,5-dimethylpyridin-2-yhmethyl)-7H-
20  pyrrolo{2,3-d}pyrimidin-2-amine

ey

ci
Ni\

NN e
s

H.NT N
O

/
A mixtore of 4-(2-amino-4-chloro-7 -{(4-methoxy-3,5-dimethylpyridin-2-ylymethyl)-7H-
pyrrolo[2,3-djpyrimidin-5-yl)but-3-ynyl 4-methylbenzenesulfonate (516 mg) and CsF (2.0 g) in
DMF (7.0 mL) was heated to 70 °C for 1 h. Work-up and flash chromatogrpahy (1= 3% MeOH
25  in DCM) gave the title compound (280 mg), as a pale yellow oil. HPLC Rt =5 50 min.
[0151] Example 47
5—(2-amin0—4~chlem—7—((4—meth0xy—3,S-dimethylpyridin-2~yl)methyl}-7ﬂ-pyrrolo{2,3-
djpyrimidin-5-ylpent-4-ynyl methanesutfonate

9%



[01561 Example 52
(S)-4-(2-amino-4-chloro-7-((4-methoxy-3,5-dimethylpyridin-2-yl)methyl)-7 1i-pyrrolo [2,3- 20

d]pyrimidin-5-8i) 2-methylbut-3-yne-1,2-diol OH OH ClI~~N H2N N N N.Q - 6/105372
PCT/ USZOQ&{ ﬂ)gﬁ 53 ;II;i’_,"tTr;f% ent of 4-c$Toro- 7-((4-meti R ARSI A0
15

oxy-3,5-dInféthylp; E‘gai}hmew P 3methylbut-3-en-1 ynyl)-7H-pyrrolo[2,3-d]pyrimidin-2-amine

(see example51 /(2633?@) with AD-mix-a (Aldrich, 1.41 g) in t-BuOH:water 1:1: (7 mL) at rt for 3
guench (NaHSO03, 1.6 g), work-up, and preparative HPLC gave the title compound
d.,/{PLC Rt = 4.36 5 min [0157] Example 53

(R)-4-(2-amino-456/hg%g-7-((4-methoxy-3,5-dimethylpyridin-2-y|)methy|)-7H-pyrrolo[2,3-
d]pyriniidin-5-yl)-2-m/ hylbut-3-yne-1,2-diol OH OH CI H,N~N N N 0- 10 Treatment of
4-chloro-7-((4-methoxy-3,5-dimethylpyridin-2-yl)methyl)-5-(3-methylbut-3-en-1-
ynyl)-7H5pRaeesbie s RidincblaRofsel CapRrE Dy { TP AT RS YRR YRIdFGh, 1.57 g)
in t-BUOWate! 3-djp (Ol alarkies dBipdellowed by fussehithatiBaadheoto)hwerkemp, and silica
gel flash chromatography (1-> 10 % MeOH inDl?é\/gggﬁ](\?ﬁ{%hg%% compound (61 mg) and recovered
starting PRRREHIEF (dE8YHEYF HaeSomPouRt: & &FUY: 38 Min [0158] Example 54

(R)4(S)#12pminaplecigioro-7-((4-methoxy-3,5-dimethylpyridin-2-yl)methyl)-7H-
pyrrolo[2,3-q]pyrimidin-5-y)-2-hydroxy-2-methylbut-3-¥ny. AL Or 5%;&8){ -~
phenylpF’c") 5%%@%&38@- Eﬁ%é@ﬂnﬁ%ﬁyn N ﬁ?ﬂ%&ﬁﬁﬁ%&%ﬁ%& %7%{
(S)-4-(2 mymin{l-2hlppridsifimetdsaing 3, 5-dimethylpyridin-2-yl)methyl)-7H-

F.'

ol
N7

P
N N
-

HNTN
0

7 .

A solution of KF (77.8 mg), Kryptofix 222 (Aldrich, 839 mg) and water (10 mL) was gvaporated
10 to dryness, and dried first azeotropically with anh. CH;CN (3 x 20 mL), then on high vacuum at

50 °C overnight. The solid was redissolved in anhydrous acetonitrile (13 mL) to give a 0.1 M

fluoride solution. Treatement of 5-(2-amino-4-chloro-7-((4-methoxy-3,5-dimethylpyridin-2-

yDmethyl)-7H-pyrrolo[2,3-dJpyrimidin-5-yhpent-4-ynyl methanesulfonate (see example 47) (42

mg) with this solution (3 mL} at 60-70 °C for 2h, work-up and reverse-phase preparative HPLC
{5  gave the title compound, as an oil. HPLC Rt = 5.88 min.

[0153] Example 49

{S)w4~(2—amino-dt»ﬂch!am-’f-{(ﬁ&-methoxy-s,:'S-dimethykpyridin-z-yl)methyi}-’lﬁ-pyrrﬂlo [2.3-

djpyrimidin-5-yDbut-3-yne-1,2-diol

HQ.

o
N7

P
N Ne
45

HNTN
o)

/s

20  Treatment of 5~(‘but-3-en-i~yny1)-4-chloro-«7-((4~methoxy—3,S-dimethylpyridin~2—y1)methyl)-7H—

OH

pyrrolof2,3-d]pyrimidin-2-amine (see example 46) (35 mg) with AD-mix-o. (Aldrich, 540 mg) in
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pyrrolo[2,3-d]pyrimidin-5-yl)-2-methylbut-3-yne-l,2-diol (see example 52) (18 mg), (S)-(+)-a-
methoxy-alpha-(trifluoromethyl)phenylacetyl chloride (45 AL), and Et3N (50 L) in THE (3.0 mL) was
heated to 70 “cf fcz)g{%“hdqa,jnd then to 40 C overnight. Preparative TLC (EtOA¢c/DCM 25 25:65) gave the
title compounid: a3 & soiid, HPLC, 31,2 6,45 min. -101 WO 2006/105372 PSSR 1846 11 aetif
IC" i IhltBlﬁ%%ﬂ%Hﬂ&ﬁHﬁ%iLﬁ 5@&@1&3@%@@ followed by work-up and reverse-phase
(R)-((R)-4-(2-amino-4-chloro-7-((4-methoxy-3 5-dimethylpyr_idin-2-yé) e;h%IQ-YH-
pyrroloPZ?B?dﬁ\EiVﬁWSWB-‘%W@M@?%@SQW?%%% ro- -%gﬁ%loxy-z-
phenyipsepaneaiehlOs® ~ OO0 CIFNFF i H2N N"N N_ 5 O A mixture of

(R)-4-(2-amino-4-chloro-7-((4-methoxy-3,5-dimethylpyridin-2-y) %—7 ey )
pyrrolo@kﬁjﬁm}’cﬁﬁi—@%}ﬁfﬂﬁﬁgﬁing%y%g: s o) y}?@éle%é%ﬁse ‘}3{@27%& r{é’}%—%ﬁa-
methoxympiphaifiifisgtirasthyhplichiatetyl chloride (45 L), and Et3N (50 L) in THE (3.0 mL) was
heated to 40 C Y, rnight. Preparative TLC (EtOAc/DCM 25:65) gave the title 10 compound, as a solid.
HPLC Rt = 6.44 min: 60] Example 56
2-((2-amino-4xchlgfo-7-((4-methoxy-3,5-dimethylpyridin-2-yl)methyl)-7H-pyrrolo[2,3-
dipyrimidin-52yl)ethynyl)-2-hydroxypropane-1,3-diyi diacetate 0 000 OH CI I/ N H2N~J" N N N-/0 15
Step 1: 2-ethynyl-2-7ydroxypropane-1,3-diyi diacetate An ethynyhnagnesium bromide solution (0.5 M

in THF) W¥s é\bolgﬁéﬁc under nitrogen. A solution of 1,3-diacetoxyacetone (0.5 g) in THE (3.0

mL) was added, and sulting mixture was stirred for 30 min at -78 C, then at 0 C for 5 min,
guenched with 1.0 N agp HCI (3 mL) and extracted in EtOAc. Evaporation gave crude
2-ethynyl-2-hydroxypropane-1,3-diyi diacetate, 20 contaminated with about 5 ngol% oE T
1,3-dacateryperiohe (THe wirde My Ardrel ras tsEmaMmoTe At ipTedion Y Qmpty - TH-

pyrrolo[2,3-d]pyrimidin-2-amine (see example 46) (35 mg) with AD-mix-8 (Aldrich, 540 mg) in
t+-BuOH:THF:water 1:1:1 (6mL) at 1t overnight, followed by work-up and reverse-phase

10  preparative HPLC gave the title compound (10 mg), as a solid. HPLC Rt = 4.13 min
[0155] Example 51
4—chioro-7—({4—meth0Xy-3,5-dimethyipyridin-2-yl)methyi)—S-(S«methylbut—3—en-—1-ynyl}-7H—

pyrroie{2,3-d]pyrimidin-2-amine

a

R
D
NT N

N
bYs
O—
15  Sonogashira coupling of 4-chloro-5-iodo-7-((4-methoxy-3,5-dimethylpyridin-2-ylymethyl)-7H-

HoN

pyrrolo[2,3-dlpyrimidin-2-amine with 2-methylbut-1-en-3-yne according to the general
procedure A gave the title compound, as a solid. HPLC Rt = 6.00 min.
[6156] Example 52
(S)-4-(2-amino-4-chioro-7 ~{(4-methoxy-3,5-dimethylpyridin-2-ymethyl)-7H-pyrrolo[2,3-
20  djpyrimidin-5-yI)-2-methylbut-3-yne-1,2-diol
CH

OH
c

X
HNTNTN e
7

O~
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Sonogashira coupling of 4-chloro-5-iodo-7-((4-methoxy-3,5-dimethylpyridin-2-yl)methyl)-7H-
pyrrolo[2,3-d]pyrimidin-2-amine with crude 2-ethynyl-2-hydroxypropane-1,3-diyi diacetate 25 according
to the generallgrocedLg;g A gave the title compound, as an oil. BPLC Rt = %ﬁ%ﬁ}j&m}:@‘% e

2006/105372'PC1/US2 mtbg/q;.,l%%f gf 1] ig "Exainpie’ 7 i
(ol ebae ma ik e T el e
pyrimidin-5-yl)ethynyl)propane-1,2,3-triol ~ N 2 A, 0
2-((2-%%%@%@%@4@&&%@13%%%&%% BWBW?-%%Q%%E%—W“&A% 1R,
pygoloiza@- eygia}ioﬁﬁzaf?taexhwlh&mdf@mm@u@vd@/bmiamm&ﬂsﬁ‘@@xdnérﬂb 56) (6Of mg)
and Et3N (I mL) in THE (i.m MeOH (6.mL) wa IR. ' vente 450 C for 20
min. CE: m?amamﬁvgﬁfﬁ%%qmﬁgﬁég%ﬁ\mg file c%?%%%’n%,%@@g% %PLC Rt = 3.90 min.
104016g§xExample 58
4-(2-ar:ﬁg{g-g-ﬁhloro-7- 4-methoxy-3,5-dimethylpyridin-2-yl)methyl)-7H-pyrrolo[2,3-

idIN-5-

d]pyri yﬁﬁ%ee hylbut-3-yn-2-ol OH CI/I N'NN N N H2 /O Sonogashira co ry of
4-chlorGRS-ibloamaid-rhetiterney 3(GLanebexi Sl o thpipetifin -7y Dme rﬁéﬁﬁ%’f&?@nm—idin-z-amine

\Il-lvglcz: WMQ%} -2baceidingtodhe gensral procedure A gave the title compound, as a solid.

4.81 min." [ “163] Example 59
©-1(-((4-methoxy-3,5-dimethylpyridin-2-yl)methyl)-7H-pyrrolo[2,3-

10 Treatment of 4-chloro-7-({(4-methoxy-3,5 -dimethylpyridin-2-yDmethyl)-5-(3-methylbut-3-en-1-
yiyl)-7H-pyrrolo[2,3-d]pyrimidin-2-amine (see example 51) (357 mg) with AD-mix-f (Aldrich,
1.57 g) in t-BuOH:water 1:1: (10 mL) at rt for 18 I, followed by quench (NalHSO0;, 1.2 g), work-
up, and silica gel flash chromatography (1> 10 % MeOH inDCM) gave the title compound (61
mg) and recovered starting material (263 mg).
15  Solid. HPLC Rt =4.36 min.
[{0158] Example 54
(R)—({S}-4-(2-amino-4—chlsr0;7 -((4—meth0xy-3,5-dimethylpyridin—2~yl}methyl}-'fﬂ-
pyrroloe {2,3-d]pyrimidin-s-yl)-z—hydmxy—z-methyibut—B—ynyi} 3,3,3-irifieoro-2-methoxy-2-
phenylpropanoate
ol Lo
a I 6\}:
NI FF

»
HZN’LN N Ne

po
20 O-
A mixture of (§)-4-(2-amino-4-chloro-7-((4-methoxy-3 ,5-dimethylpyridin-2-yhmethyl)-7H-

pyrrolo[?.,3-d}pyﬁmidin—5-yl)-2-methyibut—3~yne—1,2~diol (see example 52) (18 mg), (S)-(+)-o

methoxy-alpha-(trifluoromethyl)phenylacetyl chloride (45 pL), and Et;N (50 uL) in THF (3.0

mL) was heated to 70 °C for 2 b, and then to 40 °C overnight. Preparative TLC (EtOAc/DCM
25 25:65) gave the title compound, as a solid. HPLC Rt = 6.45 min.

- 101 -



Sonog p g ashira'cdujil nglM4-chloro-5-i6do-7-((4-methoxY-3,5-dimethY1PYndin-2-Y1)methYl)-7H-
pyrrolo[2,3-d]pyrimidin-2-amine with pent-4-yn-2-ol according to the general procedure A gave the title
compound LC Rt = 4.29 min [0164] Example 60 5

4-(2- amlno 4 -Cf Io O?g% y@ imethylpyridin-2-yl)methyl)-7H- pyrr T(Uﬁzz%psmnsm

djpyrlmg a‘lce t@ “CIN\ HzN~N o, Step 1: But-3-ynyl acetate A solution of
but-3- yn -l-ol 3 Om ) and Et3N (6.6 mL) in 1,2-dichjoroetha 1 m&.)_ as %Oé)r,?ﬁted with AcCl (3.1
mL) witf%e Q&V‘M‘Eﬁ@}m@j Yﬂ%rﬂ'ﬁb‘!ﬁ’ Bl ce At "Step 2Sonogashira coupling of
4- chIor@rﬁi@ﬁmb(ﬂpmhaxﬁiﬁ}mmgmmmm{mi}mamwHﬁp%mﬂb{@rs‘mamymmz amine

with but-3- acetate according to the general procedure A gave the title compound, as a solid.
HPLC R e)‘/’é)(é’ W2 [0165] Example 61
4-(2-am|no -4-clroro-7-(f4-methoxy-3,5-dimethylpyridin-2-yl)methyl)-7H-pyrrolo [2,3-

SNy nlfamate O, SNH, O'O V~r HzNN O A mixture of formic acid (0.463 g)
and N,N- dim h @ idgf(1 drop) was added to a solution 20 of chlorosulfonyl isocyanate (1.31 g)
,1ahd heated to reflux for 3 h. The resulting solution was added to a solution of
4-[2-AmihY4NEN roW 4-inethoxy-3,5-dimethyl-pyridin-2-

ylmethyl)-7H-pyrrol =d]pyrimidin-5-yl]-but-3-yn-1-01 (see example 2) (200 mg) in DMA (10 mL)
andsstirred at rt for 30 tmm Work-up and reverse-phase preparative HPLC gave the title compound, as

2 sold Rkl @64- 0 AANR 200603 E G BB 5-iilimig 961 ample 62
5-(2- amlno 4 oro-/-((4-methoxy-3,5-dimeth Ipyrldln -2- ){%methyl -TH- @Srrolo [

d]pyrlmlﬁiﬁr@%ii)%)éﬁﬂmWﬂs%W&n%ﬁ?@ﬂw (22 mg% (S)-(H)-o-

methoxy-alpha-(trifluoromethyl)phenylacetyl chlonde (45 pL), and Et3N (50 pL) in THF (3.0
mL) was heated to 40 °C overnight. Preparative TLC (EtOAc/DCM 25:65) gave the title

10 compound, as a solid. HPLC Rt = 6.44 min.
[0160] Example 56
2—-((2-amine-4—chloro—7-((4-methoxy-3,5-dimethylpyridin-2-yl)methyl}-’?H-pyrmio{2,3-

see example

dipyrimidin-S-yDethynyl}-2-hydroxypropane-1,3-diyi diacetate
Q 0
>4
OH

o N
N/E N

NN e
Py

H,N"N
0

15 Step I: 2-ethynyl-2-hydroxypropane-1,3-diyl diacetate
An ethynylmagnesium bromide solution (0.5 M in THF) was cooled to -78 °C under nitrogen. A
solution of 1,3-diacetoxyacetone (0.5 g) in THF (3.0 mL) was added, and the resulting mixture
was stirred for 30 min at -78 °C, then at 0 °C for 5 min, quenched with 1.0 N aq. HC1 (3 mL) and
extracted in BtOAc, Evaporation gave crude 2-ethynyl-2-hydroxypropane-1,3-diyl diacetate,

20  contaminated with about 50 mol% of 1,3-dacetoxyacetone. The crude material was used without
further purification.
Step 2
Sonogashira coupling of 4-chloro-5-iodo-7-((4-methoxy-3,5-dimethylpyridin-2-yhmethyl)-7H-
pyrrolo[2,3-dlpyrimidin-2-amine with crude 2-ethynyl-2-hydroxypropane-1,3-diyl diacetate

25  according to the general procedure A gave the title compound, 2s an oil. HPLC Rt = 4.89 min.
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N HzIlJA, NN N O. 5 The title compound was obtained by the same procedure as in example 61,
carrying out the reaction on 5-[2-Amino-4-chloro-7-(4-m(-.thoxy-3,5-dimethyl-pyridin-2-ylmethyl)-7H-
pyrrolo[2,3-d rimidin-5-¥1}-pent-4-yn-l-ol (see example 2) Solid. HPLC Rt = 4.77 min. [01671 .
Example 63 -éggﬁ{iﬂgig-,ghllpro-77.‘ g4-methoxy-3,5-dimethylpyridin-2-yl)ni)§tml§-z9wf?)w4i) o[2,3-10
d]pyrin]eigjg}’i??;ﬁgi b fPhydrolén lifate O'g'OH O CI/~N N~NNN H2 O Step 1: But-3-ynyi
hydrogen sulfate, gyridine salt But-3-yn-l-ol (2.1 g{g‘] DCM (20 mL) t(\ﬂ?lj rEyra%f\ted V\;litle%%_lfur
trioxide2iRiaminechiiorqd - medvsrmdRrdime Ly Ry ke Arg B U A pRE YARYaH mixture was
conce Eﬁm ek i enputifigation. Step 2 Sonogashira coupling of

4-chloro- -iodo-?-?&?ﬁéﬁ%ﬁ@g,5§dimet;hz)%;yridin-2-yl)methyl)-?H- pyrrolo[2,3-d]pyrimidin-2-amine
with the pyridiH fe'af but-3-ynyl hydrogen sulfate according to the general procedure A gave the
title compound. 209dlid. HPLC Rt = 4.24 min. [0168] Example 64
4-(2-amino-4rchforo-7-((4-methoxy-3,5-dimethylpyridin-2-yl)methyl)-7H-pyrrolo[2,3-

d]pyrimidin;!\is- ut-3-ynyl bis(2,2,2-trichloroethyl) phosphate -105 WO 2006/105372

pcT/USE808l0 100 CF CIl/ GCICI N'HZN"I'tN N 0- Step 1: But-3-ynyl

bis(2,2,2-trichloro l) phosphate A solution of but-3-yn-I-ol (0.413 g) in DCE (20 mL) was treated
with Et3N (2 mL) aneobis(2,2,2-trichIoroethyl)phosph‘orochloride (2.27 g) at 50 C overnight. Work-up
gave cryde ut A8 Xl hisie.2.Snibghiprpetvth phosphataddsayodithayiyastighea Without further

punflCaggrnrbio[Z,Bnd]pyrinﬁdin-S-yl)ethynyl)m%hydmxypropane—} ,3-divl diacetate (see example 56) (60
mg) and Bt;N (1 mL) in THF (1 mL) and MeOH (6 mL) was heated in a microwave oven to 150

°C for 20 min. Concentration and preparative HPLC gave the title compound, as a solid. HPLC

Rt =3.90 min.

10 [03162] Example 58
4—(2nanﬁno-4-chloro-7—((4-methoxy-3,S-dimethy%pyridin&-yl}methyl)-'?H-pyrmla[2,3-
djpyrimidin-5-yI)-2-methylbut-3-yn-2-ol

OH
c #

Ny

b
N N
BV

HNTN
L

Sonogashira coupling of 4-chioro-5-iodo-7-{(4-methoxy-3,5-dimethyipyridin-2-ylymethyl)-7H-
15 pyrrolo[2,3-d]pyrimidin-2-amine with 2-methylbut-3-yn-2-0! according to the general procedure

A gave the title compound, as a solid. HPLC Rt = 4.81 min.

10163] Example 59

5-(2-amin0—4-«chioro-7-((4-meth0xy-—3,S-dimethyﬁpyrEdin-2-yi)me€hyl)—7ﬁ-pyrreiﬂ{2,3—

d)pyrimidin-5-yhpent-4-yn-2-ol

20 =N
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Step 2 Sonogashira coupling of 4-chloro-5-iodo-7-((4-methoxy-3,5-dimethylpyridin-2-yl)methyl)-7H-
pyrrolo[2,3-d}pyrimidin-2-amine with but-3-ynyl bis(2,2,2-trichloroethyl) phosphate according to the
general procedure | the title compound. 10 Solid. HPLC Rt = 6.69 mj ple 65
rHSP90 Cqm%%ﬁ?\%ﬁgl,l,ﬁ% ing AsS; ::lFH‘i“‘ﬁ,microgram of purified rHSP90 prﬁ&%@ﬁé@i@%ﬁ BC,
Canada; #SHR I QI ks tﬂﬁ@% Biteredssaton {RB3) wasidateilinrof methplpiEs by
incubating overnight at 4C. Unbouynd B"E otein was éerToved ngl tth ecogttleqa}w%l,lcseg/u%eA §Qed twice
with 208 o B - BIRISE A G e AU AEPEY AR ariESE S b B PR Tes Compounds were then
added ahd §0e3rhPodnd; Qs bl BIRIG Kin-PBS)nine plates mixed for 30 seconds on the plate shaker,
and theaﬂ)é%(tzg&ated for6%0 min. at 37 T. The wells were washed twice with 200 L PBS, and 10 pM
biotinyl é@?&gﬁamycin (biotin-GM) was added and incubated for 60 min. at 37 T. The wells
werg wagheskhgaih dhilioe T K200ty xPBS- dafolerinEridiagitorD e b ah i PSTEPATidin-
phycoeri%g'n w -RE ar Probes, Eugene, OR) and incubation for 60 min. at 37C.
The Weﬁy girréﬁ\%gl;% a%a?r?%?)v%%\%ﬁ# 200 L PBS. Relative fluorescence units (RFU) was measured
using a SpectraMax Qﬁ@gini XS Spectrofluorometer (Molecular Devices, 25 Sunnyvale, CA) with an
excitation at 485 urn-&and emission at 580 nm; data was acquired using SOFTmax(r)PRO software
(Molecular Dévices Corporation, Sunnyvale, CA). The background was defined as the RFU generated
from wells t e not coated with HSP90 but were treated with the biotin-GM and streptavidin-PE.
The backgtourit rrheﬁsurements were subtracted from each sample treated with biotin-GM and
streptavidin-PE m??s%rjements before other -106 WO 2006/105372 PCTIUS2006/011846 ~IlIit m:il

ICal 'inh1b".::ILIt 6f bin. 16lonu”of \IMn comp putation. Percentdmg for each sample was calculated
from the background™ subtracted values as follows: % binding inhibition = [(RFU untreated - RFU
treated) & uBtredted] ®c&@02 [0170] Example 66 5 Cell Lysate Binding Assay MCF7 breast

carcinoma el BIR IR RISRAIGGEY dauncingsin ivea bulBE (A MMKERESL R 3, 1 MM
EDTA, 5 mM MgC12,100 mM KCI), and then incubated with or without test compaound,for 30 mins at 4
S%Ta%ﬁgﬁ %A (Qiagen)

C, 18llowertisg WisB&GaRWith biSHHL EVRRKE N EINAY F M e PR ST

for 1 hr at4,G. The tubes were placed on a magnetic rack, 10 and the unbound supernatant removed.

The magnetic beads were washed three.ti in lysis buffer and hoiled for 5 mins at 95.£in
SDS-PA %ﬁ%@“ﬁﬂﬁgﬁgéjﬁﬁi g@%ﬂ@%ﬁ%@é%‘e%wé’éé "p;grlo Slnygifé’lg, anr%wrensete?ﬁ? Blots were
done forgiiR90,3BxpesHndhe \AtesteitBlats prel aetatitarddingig theBnsedd1Pigews Multimager,

and the % in%l%ii;[i&p og bil’(l)%l@ é)sfar.H§P o-the biotin.GM was calculated. The lysate binding ability of

01k . . .
selectedgcalg&poungsco%e vention ased on the above assay is summarized in Table 3. The

|C50F reptitéd] ithmpioridentration of test
4-(2uamin0-4~chlera-7~((4—methcxy~3,S—dimethyipyridin-z-yl)methyl)~7H-pyrm20{2,3-
dpyrimidin-5-yhbut-3-ynyl sulfamafe
o, NH;
oo
Cl ==
N7y
HNONTN
% =

L
A mixture of formic acid (0.463 g} and N,N-dimethylacetamide (1 drop) was added to a solution
20 of chlorosulfonyl isocyanate (1.31 g in DCM (9 mL), and heated to reflux for 3 h. The resulting
solution was added to a solution of 4-[2-Amino-4-chloro-7-(4-methoxy-3,5-dimethyl-pyridin-2-
ylmethyl-7H-pyrrolo[2,3-d]pyrimidin-5-y1}-but-3-yn-1-ol (see example 2) (200 mg) in DMA
(10 mL) and stirred at rt for 30 min. Work-up and reverse-phase preparative HPLC gave the title
compound, as a solid. HPLC Rt = 4.96 min.

&
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compound needed to achieve 50% inhibition of the biotin-GM binding to rHSP90 in the MCF7 cell
lysates. [0171] Example 67 Her2 Degradation Assay 20 Many cancers are associated with the over
expression I-‘lsg) E !:,Q It has been shown that compounds able to dlmlp&sitkp—slgﬁ% ‘9\{%@ show good
promise as anti cancer a ents 'Irw ood in vitro assay for identifying compounds the present
inventi : 18( Wio' d gl ie anti-cancer activity, is the Her2 degradation assay, as

described below: MCF7 breast carcinoma_cells (ATCC) ye becco, dified Eagle's
med|urﬁ~@53@B!m‘EM§’@8ﬁ?a7nﬁfb‘T8@b“f§’f§P%5Wfé fﬁ%ﬁ%ﬁ%ﬁ%ﬁ@ 0ésg[fgnd plated in 24
well pla jﬁﬁﬁ%@gﬁ,@ﬁ@m huensuifabiabds later (cells are 65-70% confluent) test compounds were
added and incubated overnight for 16 h. For the less potent compounds, the amounts added were
100 M, 30M, 10 M arQ;LS'k‘ , and for more potent compounds, the amounts added were 1M, 0.3 M, 0.1

M, 0.03 M, 0.01 M @’0@03 M. The wells were washed with 1 30 mL phosphate buffered saline
(PBS), and 200 L #rypsin was added to each well. After trypsinization was complete, 50 4L of FBS

was added t8' e#h well. Then 200 pL cells were transferred to 96 well plates. The cells were pipetted
up and dovEn btain a single cell suspension. The plates were centrifuged at 2,500 rpm for 1 min
using a Sl nd RTTM tabletop centrifuge (Kendro Laboratory Products, Asheville, NC). The
cells were then d 35 once in PBS containing 0.2% BSA and 0.2% sodium azide (BA buffer).

Phycoerythrin (PEP--107 WO 2006/105372 PCT/US20061011846 conjugated anti IER/h4ell anti ody
(Beytonr@éqlﬁ!ma@%ﬁeaﬁa%)omﬁamrﬂmaammdmymm imapetlh éovymin JKILtEY (Becton

Dickinson, #340 ntrol ody ded pectively (final
Concenﬁﬁj}ﬁg 5651[) Slgn l#h(’l‘(}w ~me %&H g%‘lvjc\lm : wgﬁh% Fﬁﬁz‘

e ce were p pete up a orm a single cell suspension,
and incybataol 18- aﬁaymmdﬁ#ﬁe}db@smémﬂwééﬁwmm%ih%é EBRRtEA A8 Fesuspended in
200 L B@#}ﬁ? andltr sferred to FACSCAN tubes with an additional 250 L BA buffer. Samples
were analyz usm a FACSCaliburTM flow cytometer (Becton Dickinsagn, San JOﬁ%CA) equipped

with Arg@%@mlméwﬂiarfeﬁrﬁ@%w-@S‘E‘Wﬁﬁﬂﬁﬁﬁ?’%ﬁcﬁ’%ﬁw RS, rome. 10,000
eve@ts r?éenggge&tgq, h@ﬂﬂﬁ@éﬁgﬁﬁﬁ&e histogram was generated and the mean
fluorescence 10 intensi (MF of each sample was determined using Cellquest software. The
background was defj] @as the MFI generated from cells incubated with control IgG-PE, and was
subtracted from e gample stained with the HER2(Neu antibody. Cells incubated with DMSO were
used as untrej'f\te controls since the compounds were resuspended in DMSO. Percent degradation of
Her2 was cﬂl ed as follows: 15 % Her2 degraded = [(MF1 untreated cells - MF1 treated cells)/MF1
untreate 0. The Her2 degradation ability of selected compounds of the invention based on
this assay’is sumhjfgﬁgj in Table 3. IC50 is defined as the concentration at which there was 50%
degradation of the 5 2/Neu protein. [0172] Example 68

s

Step 1: But-3-ynyl hydrogen sulfate, pyridine salt
But-3-yn-1-ol (2.1 g) in DCM (20 mL) was treated with sulfur tnomde—pyrzdme complex (4.77
¢) overnight. The solid was filtered off and the reaction mixture was concentrated and used

15 without further purification.
Step 2
Sonogashira coupling of 4-chioro-3-iodo-7-((4-methoxy-3,5-dimethylpyridin-2-ylymethyl)-7H-
pyrrolo[2,3-djpyrimidin-2-amine with the pyridine salt of but-3-ynyl hydrogen sulfate according
to the general procedure A gave the title compound.

20  Solid. HPLC Rt = 4.24 min.
[0168] Example 64
4~(2~amino-ﬁt-—chloro-7—((4~meth0xy-3,5-(iimethylpyridin-Z—yl)methyl)w’lﬁ-pyrreio{2,3~
dipyrimidin-5-yDbut-3-ynyl bis(2 ,2,2-trichloroethyl) phosphate
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20 MTS Assay

3-(4,5-dimethylthiazol-2-yl)-5-(3-carboxylnethoxyphenyl)-2-(4-sulfophenyl)-2H-tetrazolium assays
measure th f geldanamycin derivatives. MTS (3-(4,5-dimet ﬁo
yh-5-(3-c ﬁv}%f 3'%’ Q[itenyl -a- ﬁlﬁwophenyl) -2H-tetrazolium) is a tetlarﬁa6 %%?ﬁ y]e“t;ﬁtat is
converted rm Za rOduct y de ydrogenase enzymes of metabolically active cells 25 (Corey,
A. et at "Use of an E@G% soluble tetrazolium/formazan assay for cell growth assays in culture,”
Cancer Commun_1981, 3, 207-212). Cells were seeded in 96 well plates at 2000 cells/well and
aIIowed to agheye ovggmight in Dulbecco’s modified Eagle’s medium supplemented with 10% fetal

e final culture volume was 100 P. Viable cell number was determined by using the
Celltiter; 9§ A¥oeoyp Non-radioactive Cell Proliferation 30 Assay (Promega, Madison WI). The MTS
IPMS (phenazin(?}mihosulfate) solution was mixed at a ratio of 20:1, and 20 L was added per well to
100 1 of culture mediam. After 2-4 hours, the formation of the formazan product was measured at 490

inn absgrbanc gt}i?rég?ﬁ Mry\/gl Lplals, SpRg phameter. Background was determined by measuring
the Abs 45’0 nmo culture medlum and TS PMS in the a ce f éé‘g@ %v%sas subtracted
/

from aII&a&le%ﬂpe?ééh?%ﬁ}la’él@ééﬁs@r&&?ﬁd&%@d}éf?ﬁt 372

PCT/U @Qkﬁgﬁ@ragmyrﬁh{esggﬂmﬁt@a@a @40( dnih iteatedveaﬂgumﬁsmwmmmderbwed cells) x
100 The effect of selected com S o the mventi%rlt n MCF7 br astt(ffm%é} gﬂgraccordrng to
the MTS é@é’a?l%zs%r?ntﬂ%‘}?éﬂa B B {ae de 5 us?ﬁe concentratrt%t of the compound

which ggwe tse to 50% reduction in vrable cell number 5 [0173] TABLE 3 Biological Activities of
Selected Com ounds of. the tron CAl NI B R' Her2
Lysate “"F’é’%ﬁg .n%‘% ijr%gf—i T @@ﬁ%%#o o%%%r\}!o 2%%3 1o %%HchN(Et)
2 0.03 q:@ﬂxstogos-o]@y&md@@mwoWW@@%@G@&@T&@J@H@W@F@%% 0.003
0.008 0. %ﬁggeﬁe@}%\&g@g QPSR R Q8pdufyl 1 CH2CH2C(O)-N CN-Me 0.018 ND 0.02 0.1 7

12 -CH2 0.016 0.012 0.02 0.03 8 16 -CH2CH2CH2NH2 0.028 ND >10 0.09
10 Solid. HPLC Rt = 6.69 min.

[0169] Example 65
rHSPO¢ Competitive Binding Assay
Five microgram of purified rHSP90 protein (Stressgen, BC, Canada, #SPP-770) in phosphate

15  buffered saline (PBS) was coated on 96 well plates by incubating overnight at 4°C. Unbound
protein was removed and the coated wells were washed twice with 200 ul. PBS. DMSO controls
(considered as untreated samples) or test compounds were then added at 100-36-10-3-1-0.3 uM
dilutions (in PBS), the plates mixed for 30 seconds on the plate shaker, and then incubated for 60
min. at 37 °C. The wells were washed twice with 200 uL PBS, and 10 uM biotinylated-

20  geldanamycin (biotin-GM) was added and incubated for 60 min. at 37 °C. The wells were
washed again twice with 200 pL PBS, before the addition of 20 pg/mL streptavidin-
phycoerythrin (streptavidin-PE) (Molecular Probes, Bugene, OR) and incubation for 60 min. at
37°C. The wells were washed again twice with 200 uL PBS. Relative fluorescence umits (RFU)
was measured using a SpectraMax Gemini XS Spectrofluorometer (Molecular Devices,

25  Sunnyvale, CA) with an excitation at 485 nm and emission at 580 nm; data was acquired using
SOFTmax®PRO software (Molecular Devices Corporation, Sunnyvaie, CA). The background
was defined as the RFU generated from wells that were not coated with HSP90 but were treated
with the biotin-GM and streptavidin-PE. The background measurements were subtracted from

each sample treated with biotin-GM and streptavidin-PE measurements before other
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9 15 -CH2CH2CH2NHBOC 0.009 ND 1.0 0.06 10 17 .CH2CH2CHi N . O 0.007 ND 0.1 0.01 11 18
-CH2CH2 N\__,p 0.01 ND 1.0 0.05 12 19 -CH2CH2CH2 N0 0.015ND 1.0 0.1 13 20 -CH2CH2NHtBuU

0.012ND | 2&%%}} oAk 21 -C1712CH20H,NHt-Bu 0.015 ND 30 230 15 f-fotdhekldiGddd CHzOH
0.009 NB 20 2 -CH2 %ﬁé@f H2NMe2 0.013 ND 20 200 ND, not determined. [0174] Example
69 10 ] {ffﬂéﬁu@r@ HIR EI dEgStWae&dmaﬁm&ﬁ@‘ﬂ@Wﬂjfmﬁsﬁhﬁ@%%lce were
obtained from Harlan Sprague Dawley, (Indianapolis, IN). The mice were maintained in sterilized filter
topped"(‘?&@é@%?’%tﬂﬁf ﬁ’ﬁgmg in a room with a 12 hour light/dark cycle Irradiated pelleted food
(Harlan Teklad##didy ammeamamm@ﬁ&%e?y%% fsatftitin? Canimals were -109
WO 2006/10%372 P%‘ir US2006/011846 i.,.B ~,.~™ .11.::11,.11.11 identified by the use o lirf
|nd|V|d[?§I7)91n ear tags. Experiments were carried out under institutional guidelines for the
pr@per(aéldlt}mﬁtamushnngﬂnals in research established by the Institute for Laboratory Animal

Reseaﬁ&g Elhu%%ﬁ{gggn ?ggtg@m@w@mm@cﬁrgﬁmwﬁgmfm c2lisover8iiideulated

subcutaneous ht or left flank of the animal, Mice wi h?@’iﬂ%@?@sﬁo -200n m)
were splédtédl m%ﬁ]ﬂ%ng %ﬁ £A rlﬁlgr%?gn%s%\?vgg mleasurelqdusmg calipers

and tumgy, ggﬁg@&%wg{ﬁsc@w@te@ﬂuﬁtagﬁjﬂmammmmﬁt biotolipdbidnkphErSaMe®2)/2 = mm3,
where | and w refer to the larger and smaller dimegsi dneasiemeniciylice were
followeSTEPIAFGMBIARBRIN R {Ha%85 @tr? gri(l)ruapt) A?:?cﬁg%ez%%grﬁﬁgn@%glsﬁ%mmms 10.and were
sqgrlflcﬁght@ﬂe@%ﬁt&hapmmﬁm flmorgohimberds BaHABIRI TR there ERfE IS The change
in mean tr atedéﬂ%”i me W%Sj G By PrEhanas Muiean sanpel Wenornygisden multiplied by
100 anBUg od R0 give the tumor I?rowth inhibition for eaép roup, ?tatlstlcal analysis
was peﬁnmduslg@méﬁnﬁammeﬁﬁﬁ@% @ﬁgﬂﬁaﬁaﬁ%ﬁ&? Sﬁiﬁn vf(f)’]fLe?S] Example
70 N87 Gas[t{ageggﬁﬁg%g@fgelngrﬁ&@m@ﬁﬁeﬂ@g@ %ﬁ@ﬂi@%ﬂ]ﬂlﬂ)iﬁtﬁeommma"ﬁ%%ﬁhuman N87
stomach cancer cells,"according to example 69, Four. I{e e S[an 1Pfreatment,group) were
establishedifinsteldywes calcuiated The lysate binding ability of se Ectd §
3] 28 An%%«f‘o%?&%%é»@a%@@fm%t&mm&m%myﬂdmhz mmﬂpyr)emwmm?gw@n of tezt

pyrimidin-5-yl]-but-3-yn-I-o}, pre {g %13 et ag mungtered at
8mg/kg%@@?@%ﬁﬁ%&°$@hﬁ?§@{f (‘Eﬁ%‘% %ﬁoxi%%b(? ylpyridin- ggyl)methyl) 7H-pyrrolo[2,3-
d]pyrimiglin§e¢bs-methylpent-4-yn-2-ol, prepared as descrlbed in example 23 above, was

[0171] Exampie 67

Her2 Degradation Assay
720  Many cancers are associated with the over expression Her2 protein. It has been shown that

compounds able to diminish Her2 levels show good promise as anti-cancet agents. Thus a good
in vitro assay for identifying compounds of the present invention, which are likely to
demonstrate anti-cancer activity, is the Her2 degradation assay, as described below:
MCF7 breast carcinoma cells (ATCC) were grown in Dulbecco’s modified Eagle's medium
25 (DMEM) containing 10% fetal bovine serum (FBS) and 10 mM HEPES, and plated in 24 well
plates (50% confluent). Twenty-four hrs later (cells are 65-70% confluent), test compounds
were added and incubated overnight for 16 h. For the less potent compeunds, the amounts added
were 100 pM, 30 zM, 10 uM and 1 yM, and for more potent compounds, the amounts added
were 1 M, 0.3 pM, 0.1 uM, 0.03 pM, 0.01 M and 0.003 pM. The wells were washed with 1
30 mL phosphate buffered saline (PBS), and 200 uL trypsin was added to each well. After
trypsinization was complete, 50 uL of FBS was added to sach well. Then 200 pL cells were
sransferred to 96 well plates. The cells were pipetted up and down to obtain a single cell
suspension. The plates were centrifuged at 2,500 rpm for 1 min using & Sorvall Legend RT™
tabletop centrifuge (Kendro Laboratory Products, Asheville, NC). The cells were then washed
35 once in PBS containing 0.2% BSA and 0.2% sodium azide (BA buffer). Phycoerythrin (PE)
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administered at 8mg/kg po 25 IlI.
5-(2-amino-4-chloro-7-((4-methoxy-3,5-dimethylpyridin-2-yl)methyl)-7H-pyrrolo[2,3-

d]pyrimidin-%‘y(p-z.gﬁ% ;ﬂpent-4-yn-2-o|, prepared as described in exampjg-23.aRPVEeWas
administeredm%,l@ kg po lvfak(gg;ﬁ’ .alone was administered to the control group. The results are
Ty ,!t-.t"“.

shown éerﬁ{éé‘g@ & ¢onm Digaimshi#idq8ER)s pr BB fonirpEsantble 71 NC1295
Adrenocortical Carcinoma Xen ) rs were estabh inmice, hy-inRociatign.eLNCI295
adrenotofis 'BaR mgcggﬂg%&gﬁ%?% ei%%rﬁlgﬁég’ggp\z%&%?n%ﬁ% g%u%s nﬂ-lOftreatment

group) sdifetestablistiehidr46taspeetivily (M 12006M08BTYPE T H2S2D) 0B Hrercalls Befe

5-(2-amin:4r oG- oM EhOGR R gl DsBHPYERIOR3 uell
e e T R R A I AR cells were

-yn-2Z-ol, prepared as described in example 2 abo¥e, as
administesbellar8my/ity B HL Beh e re W%%ﬁ%?&@%}d‘{o%bmcﬁ“gr i} %T?\%eoresults are
shown jnyfigpre 2., auRlol,f, wmesvelums(nmBhagatest Smep(eays)e d0d7Rdsample 72 SK-MEL-28
Melanoma Xenograft Tumors were establishe(i;,in micg, t%y inné}l%igtgn o&%lft-l\ﬁ,\%éggo@elanoma
cells, addramel R Bk ARTp Ry 6T et P RS E S thEr L orre atment group) were established for
Zﬁudyi llgs&r@x%e%mmz ' pﬁﬁW@@sﬁﬂgﬂ%ﬁtﬁm@eﬁ&?ﬁm@Wim prethy)-004-pyaviio[ 2, 3-

pyrimidin-5-yl)-2-methylpent-4-yn-2-ol, prepar f in example, 23 200y8
adminis‘féeffgd’%ﬁegmgﬁ?gﬁ %%P}.e V‘é’hrfllc g8 %%lgtgvﬁaso mldr‘{?é%e gigé%é{%ﬁ?e cont%%ﬁ% roup. T?lég]?iults are
shown imndgsite @IAplsteatlismoplvorasistamminedguinsGrenaabsafvars. [(hr Spesapiph™as HT29
Colon CarcionA SRl TG eLF,SHABIBSA NASHeR: DOGEN abbT2RiGalan

Carcinoma cells, accordirig to example 69. Three treatment groups (n=7-10/treatmen& %roup) were
establishedh ﬁgngﬁgdya_tme_d with the HER2/Neu antibody. Cells incubated with DMSO were used as

5-(2- a0 RO e Rl oY R B DTOS TPEyralofaBac of
d]pyrimidin-5-yl)-2-methylpent-4-yn-2-ol, prepared as described in example 23 above, was

adminisEferassaigikicgeollows:
5-(2samino-4;0hle1Qidefideme ol Gubraistatbidpyvigin:2xaimeli M spyreaie] 2L > 100.
e e
shown infigtieidecipiDitos Buridspeliafes(rmsihacmiestihen dlaybichheroy Eseinpfegradation
Pharma%?%}/er@%ﬁ&%cﬁotein.

[$172] Example 68

20  MTS Assay
3-(4,5-dimethylthiazol-2-y1)}-5-(3 -carboxymethoxypheny!)-2-(4-sutfopheny!)-2E-tetrazolinm
assays measure the cytotoxicity of geldanamyein derivatives. MTS (3-(4,5-dimcthylthiazol-2-

y1}~S-(3-carboxymethoxyphenyl)~2—(4—sulfophenyl}—2H-tetmzolimn) is a tetrazolium dye that is
converted to a formazan product by dehydrogenase enzymes of metabolically active cells

25  (Corey, A. ef al. “Use of an aqueous soluble tetrazolium/formazan assay for cell growth assays in
culture,” Cancer Commun. 1991, 3, 207-212). Cells were seeded in 96 well plates at 2000
cells/sell and allowed to adhere overnight in Dulbecco’s modified Eagle's medium
supplemented with 10% fetal bovine serum. The final culture volume was 100 ul. Viable cell
pumber was determined by using the Celltiter 96 AQyeous Non-radioactive Cell Proliferation

30 Assay (Promega, Madison WI). The MTS /PMS (phepazine methosulfate) solution was mixed at
a ratio of 20:1, and 20 uL was added per well to 100 pl of culture medium. After 2-4 hours, the
formation of the formazan product was measured at 490 nm absorbance using a multiweli plate
spectrophotometer. Background was determined by measuring the Abs 490 nm of cell culture
medium and MTS-PMS in the absence of cells and was subtracted from all values. Percent

35  viable cells was calculated as follows:
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Preparation of buffers and reagents 30 The following reagents and buffers are prepared ahead of the
experiments. Western Lysis Buffer (WLS) contains 10mM HEPES, 42mM KCI, 5mM MgCI2, 0.ImM
EDTA, 0. 1m{¥1 9(}/104 M DTT, ImM PMSF, lug/ml Pepstatin A, lug/ml Lepp ﬁ@gﬁl (%Lllgﬂpl Aprotinin,
and 1% Trlton lqaiﬁi' E&é} -20C. -111 WO 2006/105372 PCT/US2006/011846 11..11
Cti 1i" 11 éxﬁw : tg \WER) calitdind 2amM20giycensteated kdBImditaptoethanol, 5g
SDS, 12.5ml11 an 5 bormophen waddiwater 50,2 fimalvolwme &f 50 ml.
AI|quot’Elt?‘f’i]'e@%c‘fit gf%ﬁgﬁq\ﬁf@%{’em qsran e%ngeﬁgornc%nr%%%% 39 Tris base, 1163 glycine and 1.6L
methangk WAS waterisSuamdiraivoltabie bf Blsewes sifiecaaa e RR SR Tt B IR STRAM T ris
pH8.0, 1%&?@1M NaCl and, &ﬂl/é)d;ggy%gqg gbigggﬁgﬁgb%glutlon contains 5% nonfat dry milk in IX TBST.

Keep at rocessmg of tumor samples: Snap-frozen N8 astrlc carcinoma tumors are transferred
frofh Iquﬁbl”fﬁitr'BgEhﬁﬂoBme %@Yéﬁ%@l@ﬁ%ﬁ’é‘?ﬁ@ﬁ?@gﬁ EOFORELER inhibitor cocktail (stock
at 100X) on ice. Each tumor is thawed on ice and gansferred onto the lid of a Petri dish. It is covered
with 50ul of WLB and is dissected into smaller pie Es with disposable scalpels. Any residual skin
attached to the tumor is removed. The tumor piecé@s are then chopped further down, and transferred
into 300-500ul of ice-cold WLB. The mincegq\ mple is sonicated at setting 3 on Fisher Scientific's 15

.'_1
O
—

'"R r

Sonic Dismembrator 550 untill no more solid pie es)an be broken down. The suspension is then
centrifuged at 15,000g, 4C for 5 minutesi,Fhe sUp€Fnatant is collected into a clean Eppendorf tube on
ice as lysate. 2ul of the lysate is used for total protel tification by following directions in the BCA
Protein Assay kit. The rest of the lysate is snap-frozen in liquid nitrogen while the BCA assay is in
process. The total protein concentration in each lysate 15 20 calculated upon completion of BCA assay.
The lysates are thawed in a water bath, and their total %ein concentrations adjusted to 4-10mg/m

US|ng 5X WSB (tO a flnal of 20% of the total voll Ime)_a_n_d_VVkB_@_f_neges,sar.y)_q:he_adjﬂ.s.ted |ysates are

y
future Wes1er$i“ﬂl’éftting;@ﬁ@kys s. 25 Westérn bIotting ariﬁéysis %%S{g%a n@%&g and %ﬁ%&ed lysates

from tumorer s,l,Pccr samplesare |avv§§ i water affandtoggsd at gpgat totahREotain amount
onto 4-12% isz-giyunc ppeca Lge@,llgge@m(mg blotipyated pRayein magkey. Electrgphoresis is

SN A S 2
carried out at-140V-for T WTS"THW?E@ profeind)is the gealszare trepisferred.orito PVDF
membranes at oV for apout L hourindMestsor30 transfesduffec.obbe bldistre [ndulidted in blocking
buffer at rooim temperatuge for| 1 hour-OHA{(iBL), overnight.a4th q nti@rockin@gd®rimarg.antibodies

T

against various HSPRO cfient FI‘OE%I%% Lo m,géTe‘ﬁL,@ge applied at rogp tempggature fog.i hour with gentle
rocking. Excess antibodies are washed n \mmu;g washes i TRST Fhe Blats-are then
incubated ir _HBﬁ_-c;opiun?ﬁ’md -CH,CH,CONH, 0.01 G012 002 0.03
8§ | 16 -CH,CH,CHNH, 0.028 ND >10 0.09
9 13 -CH,CH,CH,NHBOC 0.509 ND 1.0 0.06
Q
10 17 .CHECHZCHQ—Nﬁj 0.007 | ND 0.1 0.01
G
- -N 0 0.01 ND 1.0 0.05
11 18 OH,CH N
12 19 -CHuCHaCH-N O 0.015 ND 1.0 0.1
13 20 -CH,CH,NH{Bu 0.012 ND 23 130
14 21 -CH,CH,CH,NHt-Bu 0.015 ND 30 230
13 7 -CH,CH,CH,CH,OH 0.009 | ND 20 200
200
16 22 -CH,O(CO)CH,NMe, 0.613 ND 20 |

ND, not determined.
[0174] Example 69

10 In Vivo Mouse Tumor Studies
Six to & week old Balb/C and nwnu athymic female mice were obtained from Harlan Sprague
Dawley, (Indianapotis, IN). The mice were maintained in sterilized filter topped cages or
ventilated caging in a room with a 12 hour light/dark cycle. Irradiated pelleted food (Harlan
Teklad #7912) and autoclaved deionized water were provided ad libitum. Animals were

- 109 -



secondary antibodies and streptavidin-HRP conjugate at room temperature for 1 hour with gentle 35
rocking. Excess secondary antibodies and conjugate are washed off by six 5 minute washes in - 112

WO 2006/103?720@ J/US2006/011846 "IC:... Ir 1111 C;:i:11-11 15 N, o AR A 1111 IFis[ TBST.
o ? o s habebtr
g

The blots re.tt 'Mied.%g:eq. qﬁwgﬂgﬁkﬁﬁge's SuperSignal West Femto chemilluminescent substrate by
mMixing fuese Eéﬂ&@%ﬁ&bhﬁ&@sﬁéfﬂummmgmm@emmmemmmmmdqdding the
mixture onto the blots qne at a time. The protein bands.can isualized an.Bios Rad sifluor-S Max2
MultilmZ§EFHSHY %1’61-%3%5?06 Sty %ﬁlgc{%%%r‘é? g?%e rgagﬁ\fts of the Western Bla?)c%{t analysis are
shown Insfiguieera: [AR&ATTH A firedBirrgeesahipigd)are not limiting and are merely illustrative of various
aspects.and_embodiments of the presentinvention: Al docuraents citrdibrieiiriraidieative of the
levels SJF S ?ﬁ%a%e%%ﬁ%)%ﬁé%%e{[invengon pertains and are incorporated by reference herein in

thefr emitbtieighblorieltibwebihssaiamiidictost srablisted rane SEmh L SRSty

apprecigte that the-piesentinueatianis welbadaniad Jaseasry nuikihe kjagtuppabiatnte ends and
advantages mentioned, as well as those inherent thefein. .?{h%merﬁggds %12 compﬁgﬁétrigps gescribed
illustratE PRI B e AIFAMIFE RIS STRHATIY %5{133?81 SPRATE ALY A limiTtatiohasn the scope of

the inveption: GeraRmedifications anckoihers tdestedlkoesir tedhusmsilled in the art, and are
encompassed withip the spirit of the invention, .15 a ' De:S6aps. of 1he laismFhe invention
iIIustrati%fi}?5@8%@%@8?&%&%&5@&%&%@ glr%‘é %%%F%%[%% %%éencc% %f any %%ment or elements,
limigationnarvienitetioiitwitiv iR, rotspesiHicaly visuiduagerbimeT pEcagh Fe dhH EX SRLEBHs which
have begn employed are wsed as terma af.descriation.and BRlQkdoiationn degdhaisds:no intention in
the useegf?%ﬁc#l?(éé/rlr%én gan%%%%%ressmns of excluding any % equivaFeE;lts of the features shown and

describeshonporidimnditddred0iend rabbarind i Rl VI SUE R SHARER06 SLOIRE BB {ithin the scope
of the i”Xﬁc‘ﬂﬂ@:&&l%ﬁ%&hHxﬁl%&*@h&%&%&%ﬁﬁ@%é@%ﬂﬁfﬂg&tm@ﬁMMﬁp@mﬂon has been
s

specifically disclosed by preferred embodiments, optional features, modifications and variations of the
conceptEWQrﬁﬂf%Pé%ed may be resorted to by those skilled in the art, and that such modifications
angsvarigiions arampieonsidered to be within the scope of this invention as defined by the description
and theﬁfended claims. In dition,&ﬁ/here features or aspects of the invention are described in
terms o rﬁ?§ﬁ'§r aﬁgﬂgwg Sp%%uping of alternatives, e.g., genuses, those skilled in the art will
recognizeuthatstiveréresenlisivisinlsicthbyebyctobtiitserf Inmeany5f pipan RAtesl o EnAer828ubgroup

of members Snslt 0 MACAAI AL SHRGE Y e AR A ElSI IR Af dadiighial teslagrs as
appropriate, e.&’.,eby proviso. Other"embodiments are within thé following claims. -1110. WO
2006/105372PATAISRI0610T 1d48etiroxy-3, ety pyrigm2ryimatby-TH-1vrdaiwi: a [0181] what
Is (‘dgimeﬂﬂ?’iﬁnidin—&yl]—butn?:«-yn-l-01, prepared as described in example 2 above, was administered at
8mg/kg po
L 5-(2-amino—4-chloro—7-((4-methoxy-3,5-—dimethylpyﬁdin—z-yl)methyl)~7H-pyrrolo{2,3-
dpyrimidin-5-yl)-2-methylpent-4-yn-2-ol, prepared as described in example 23 above, was
administered at 8mg/kg po
25 I 5—(2-amino-4—ch10r0~7—((4—methoxy-3,5-dimethylpyridm-fl-yl}methyl)-'?pryrroio[2,3-
dlpyrimidin-3-yl)-2-methylpent-4-yn-2-ol, prepared as described in example 23 above, was
administered at 16mg/kg po
IV. Vehicle alone was administered to the control group.
The results are shown in figure 1, a plot of tumor volume (mm®) against time (days).
30 10176] Example 71
NCI295 Adrenocortical Carcinoma Xenograft
Tumors were established in mice, by innoculation of NCI295 adrenocortical carcinoma cells,

according to example 69, Two treatment groups (n=7-10/treatment group) were established for
study:
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1. A compound represented by Formula I, or a polymorph, solvate, tautomer, enantiomer,
pharmaceutically acceptable salt or prodrug thereof: R3 R/IR R2 N/a 5R, RS | wherein: R is

selected frony{hegrqypcpnsisting of hydrogen, halogen, lower alkyl, -CNPC'%}%% mﬁ%ﬁuﬁ”d -NHRB;
10 R1 is sgl ting of halogen, -OW', -SRI t and lower a1<y; R2 1s -NHRB; R3

elected from.the.groyp CAN; IS
s saoeb il ol sy i ciDOMIGRTE A3 07 i
ower a , lower alkenyl, lower a nyl, lower per oa , er a roaryl, alicyc
e R SR B Rrapa 18 dhecstoetch BUSHEbA-a BaaY | & VY

nd heterocyclyl
groupsaangiyeaed Lisaelke wyclic; RB and R10 taken together with the N atom to which they are

attach ipnally form an optignally substit iIng comprising 3-7 ring atoms, wherein, in addition
to said(?ﬁl ggeggﬁ??@i/%ngfv%ﬁséanlrﬁ% a gﬁétgrél %?le%l%g%lr%% “selectgd from the group consisting of 0, S and
N; she GhtiosailsubsthmvisoneRs Are Meledivefor baediun) csARgFgodBREer 20 alkyl, lower

aikenyl I Qﬁ é,,;EJN, -C(O)OH, -N02,-SRB, -ORB, -C(O)R9, -NRBRB, lower aryl, heteroaryl,
alicycl)ﬁé?gzﬁeﬁ tgocyclyl, arylalkyl, heteroarylalkyl, amino, allcylamino, dialkylamino,
arylallc§Raryiid -ddNieanpmaetapgitiamino, diheteroarylamino, arylheteroarylamino, oxo,

perhaloglkyl,PethalnalkaxysPRrhaieany nesamdiny bisiidinyl -2 inpheoylz felbnytcdolgltdndazolyl,
phosphonyl, phosphatidyl, phosphoramidyl, sulfanyl, 25 sulfinyl, sulfonyl, sul idyl, carbamyl,
uryl, thigtiP @tﬂ&ﬁiﬁﬁ%ﬂ?@%é‘f@fﬁ%@%ﬁé&?@%ﬂ %ogugméﬁﬁﬁﬁt?% %%?r?{ith? thich they are
attacher] sogtignalyfosinan Ddenatipsubstititerihygcdimisingedlrng-aiowis[ vherein, in addition
to said N atom, 0-3 of the ring.atoms are het | f roUR,6eASIsting of 0, S and
N; - 11 W%ﬁéiﬁ%gﬁ%%WFf?gf%&%lﬁgﬁ% :E}“ﬁs%%%%} Es%iléﬁgtge%cﬁ}%lr%%de groupconsisting of
optionatiyrsintbstiteded Sovgéregiitylene, - C(R12)2-, -C(0)-, -C(S)-, -S(0)- and -S02-; RS is selected from
the QVOlI;P jgﬂ%ifétign%f yh hstetpanyh Alievehanghigierocyclyl, 5 wherein: the aryl group is

ed wit

substitu 2 to 5 substituents; the heteroaryl group is substituted with % to 5 substituents;
The results are shown in figure 3, a plot of tumior volume (mm’) against time (days).

15 [06178] Example 73

HT29 Colon Carcinoma Xenograft
Tumors were established in mice, by innoculation of HT29 Colon Carcinoma cells, according to
example 69. Three treatment groups (n=7-10/treatment group) were established for study:
L 5-{2namino—4-chloro—7«((4—methoxy-3,5—dimethylpyridin—?.—yi)methyl}-7H~pyrrolo[2,3—

20 dlpyrimidin-5-yl)-2-methylpent-4-yn-2-ol, prepared as described in example 23 above, was
administered at 4mg/kg po
1L 5-(2—amino—4—ohloro»7-((4~methoxy-3,5-dimethylpyridin-Z—yl)meﬁlyl)-7H—py1’roio[2,3-
d]pyrimidin-5-y1)-2-methylpent-4-yn-2-ol, prepared as described in exampie 23 above, was
administered at 8mg/kg po

25  TIL Vehicle alone was administered to the control group.
The results are shown in figure 4, a plot of tumor volume (mrrf) against time (days).
[0179] Example 74
Pharmacndynamic effects
Preparation of buffers and reagents

30  The following reagents and buffers are prepared ahead of the experiments.
Western Lysis Buffer (WLS) contains 10mM HEPES, 42mM KCl, SmM MgCl2, 0.1mM EDTA,
0.1mM EGTA, 1mM DTT, 1mM PMSF, lug/ml Pepstatin A, lug/ml Leupeptin, Sug/ml
Aprotinin, and 1% Triton X-100. Aliquot and store at ~20°C.
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the alicyclyl group is substituted with 3 to 5 substituents; the heterocyclyl group is substituted with 3 to
5 substituents; 10 the substituents on R5 are selected from the group consisting of halogen, lower

alkyl, lower alleenyk 1ayey alkynyl, -CN, -C(O)OH, -NO2, -SRB, -ORB, -C{)R%,:NRBRLO, lower aryl,
lower heteroar. i,amg;‘yg;lyyl,‘Jio.gg}}{@:!"“,ﬁ,ﬁeterocyclyl, arylalkyl, heteroarylalkyl, thioallcyl, amino,
. ST bt sarihe ,-,W i

ter %l'.@é%{ : )
alkylangindy tialky: PJ@B%FH IKSAEIRTD), coxeaine o alkkrperhal datiencyppethaloadgl SBanidinyl,

Hiid
pyridinyl, thiophenyl, furanyl, indolyl, indazolyl, phosphonyl, phosphatid 5 sph ielyl, sulfanyl,
sulfinyll S6mebAd ?Hﬁ)ﬁ%ﬁﬂi&‘}‘ﬂ, %WB&EM%@I é%%gm%%rﬁd@ﬁj&v%g?&%&ogpﬁgm Igio taken
togethgme{mgg@ Natom-teughich they are attached optionally form an optionally substituted ring
comprising 3-7_ring atoms, wherein, in. addition to saigd.N - he. ri OmRgAtphReteroatoms
selectel FFEMH Mﬁﬁﬁg@g‘?{s‘f&ma%%dftmnﬁ;%o g6§ %%;8% e o5 miathel

and selected from the group consisting of
hydrogan fowercitkyt, dodlenadlcenyktléter allcynyl, lower heteroalkyl, lower heteroalkenyl, lower

heteroa{ll%jrlyé%v wer t%gxls ﬁ?%”lh teraaryh andvBEIR”B R 1is, seleeiRdiiom the group consisting of H,

lower a r%’fﬁcenyl, ower alkynyl, "lower aryl, lower heteroaryl, -NR1oR1 and -OR11, wherein

25 Rio RhakR{EDstdiaontorsainss Shithomat Eatsik i Whikk ey 5 4hed optionally form an

optionaﬁyoggsgﬁg%rtfetg}g&gsgﬁwggjsing 3-7 ring atoms, wherein, in addition to said N atom, 0-3 of the
ring atoms are heteroatoms Selected from the groit%% %%n%

ting of 0, S.and N. R1Q {s-selected from the
group cEHEHTEHNEY EBTECHRRARIYPIGHET § © %f/%?q léﬂ%}%)rl’f,trl%%vegrﬂh%tgp:gkyl, lower

hegroatkeny!, ieweribetematiemd Jowerasbe mkitine delendstand L0)Rn;iR1 Erskelected from
the group consisting of lqwer alkyl, lower alkenyl,Jow I r : teroaryl; and
R12 is Wt?ﬁ‘&%ﬁptﬁ%lﬁ?ﬁﬁ% g@%sggfégogﬁ%%%gﬁga%ﬁ%& 2&%@5&%&%&?@2&% of claim 1, or
a polymanmph asehatasestarintautodier perentithn dispesiiharsinesuderliesdedstEB B Ea 8 Drodrug

thereof, wherein 115 WO 2006108372 PCT/HS2006(011846olGaw dhischdiagssabalogen(lor
-CN. 3.*581%%1555% N5 bél%n%%%}r% polsymorph, so%gte, tautomer, enantipomer phagg%ceutically

acceptahile-seiubo piedroly %@oﬂmwwm%ﬁﬁﬁt%ﬁ&mﬂlﬁ%ﬁw COr a

polymorph.. selvate, taHI0MEH GRATNIOMEH sphapRassuicalpteamiable Sal arspeadongsthereof,
wherein I-ng Is -NH2 or -NH-C(O)R9. 5. The compaqund of claim 1, or ﬂe&%%’ Qle%lqlvate, tautomer,

enantiother, cprrfrsstatifis AP &t eI B ST orauPtRTRRAESES Wheren rfng%r 3'1S selected from the
group C@Rggm%ﬁ@w iy hiykveralkent paerialisyhyibr towlerpethaloaligatiey bieteroaryl,
alicycly ’follec;[\?rgr?g )é(i:}.!gclz’ti:)cr:lsNina ﬂga i?%cég }tf\;gt’m%l lA?sgg}(f) E%!lyl"he rest of the lysate is snap-frozen in liquid
nitrogen while the BCA assay is in process. The total protein concentration in each lysate is
20  calculated upon completion of BCA assay. The lysates are thawed in a water bath, and their tofal
protein concentrations adjusted fo 4-10mg/m] using 5X WSB (fo a final of 20% of the total
volume) and WLB (if necessary). The adjusted lysates are boiled at 95°C for 5 minutes and
cooled to room temperature. At.this stage, they are frozen at
—20°C for future Western blotting analysis.
25  Western blotting analysis:
The quantified and adjusted lysates from tumor or spleen samples are thawed in a water bath,
and loaded at equal total protein amount onio 4-12% Tris-glycine precast gels together with
biotinylated protein marker. Electrophoresis is carried out at 140V for 1.5 hours. The separated
proteins in the gels are transferred onto PVDF membranes at 100V for about 1 hour in Western
30 transfer buffer. The blots are incubated in blocking buffer at room temperature for | hour or at
4°C overnight with gentle rocking. Primary antibodies against varions HSP90 client proteins of
interest are applied at room temperature for 1 hour with gentle rocking. Excess antibodies are
washed off with six 5- minute washes in TBST. The blots are then incubated in HRP-conjugated
secondary antibodies and streptavidin-HRF conjugate at room temperature for 1 hour with gentle

35  rocking, Bxcess secondary antibodies and conjugate are washed off by six 5 minute washes in
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substituted. 6. The compound of claim 1, or a polymorph, solvate, tautomer, enantiomer,
pharr_na_lceutically acceptable salt or prodrug thereof, wherein 15 R3 is selected from the group
consisting ofdqyughalkyl,aryl, heteroaryl, -CN and - C(O)R9, all optionallysgubsiitptigsh 144¢The
compoun E:plf.-:gcl‘ﬁlﬂmujlr!E;%)Igﬂ;qul){im@r:ig)ﬁm,ﬂ,@ﬁglvate, tautomer, enantiomer, pharmaceutically acceptable
sa:t otr P tug"ﬁﬁme@fmlﬁéﬁﬁb%m&ydnmm@& SuiiGignrhPowhcottelehemilepasssRinorph,
solvate, tautomer, enanti r, _pharmaceuti ' [
aion ) S A BB i, selvate,

tautomeddenshtiormeare pharithadieit cahabe tesabhe SEHER BROR FGRE ESI RS ATYE R3 is
“(CH2)%AH, Qﬁ?@'ﬁdﬁ@h&%ﬁ%ﬁ@wﬁi{e&@'@ﬁﬁx&wm@mﬂww@h, solvate, tautomer,

enantiomer, pharmaceutically accCeptable salt or prodrug thereof, wherein R3 is
-(CiH2)&@(@1@}99@@25‘?7@?%%%3}%%@? KL IFIEHE Bach Rte is independently hydrogen or
lower afykel brEf6:€ nchples Riemds 1enARoivd arpesdly diesitatiterntyremaripaeer ind

pharmaceutically acceptable salt or prodrug,thereof, wherejn R3 is -(C jp 35 n=1-3;
-116 eRRRERENH DL FEFRTS HYUFBEH Loiﬁl(%% %?E\{/v ,%F%&%&ﬁélgﬁl%o)%?onal 563%@%?% 0 -Nor
|?|] 0 12The eeapesRdich caitnvbnticampohimcnghasohateotatebbyaserperiber intheir
pharmaceutically acceptable salt or pr, herein R3 is -(CH2)" C(O)NR1QR10, wherei
n=1-3; ga%f?tﬁ?ioﬁoﬁ?d%%\g%%hﬁyééﬁéﬁ%gﬁb?ﬁ ﬁg%l)%gD or ._N/-'I_\I-I(?_ NI)?lo(Rl) is anQoptio’n\gII; o
suttstituec S61LE. i e compb aerdity shaierizicThaldBRPRRAGH TuTvHes, tttlndrien hidier,

Pharmaggs iealycareaRabia.PAlt ohdy ofia hRigel MAREHAIRE iheil GHADGE (MAERI ORRkIwhere
The methods and compositions described illustrate preferred embodiments, are exemplary, and
are not intended as limitations on the scope of the invention. Certain modifications and other
uses will occur to those skilled in the art, and are encompassed within the spirit of the invention,

15  as defined by the scope of the claims.
The invention illustratively described herein suitably may be practiced in the absence of any
element or elements, limitation or limitations which is not specifically disclosed herein. The
terms and expressions which have been employed are used as terms of description and not of
limitation, and there is no intention in the use of such terms and expressions of exciuding any

20 equivalents of the features shown and described, or portions thereof. It is recognized that various
modifications are possible within the scope of the invention claimed. Thus, it should be

" understood that although the present invention has been specifically disclosed by preferred

embodiments, optional features, modifications and variations of the concepts herein disclosed
may be resorted 1o by those skilled in the art, and that such medifications and variations are

75 considered to be within the scope of this invention as defined by the description and the
appended claims.
Tn addition, where features or aspects of the invention are described in terms of Markush groups
or other grouping of alteratives, e.g., genuses, those skilled in the art will recognize that the
invention is also thereby described in terms of any individual member or subgroup of members

30  of the Markush group or subgenus, and exclusions of individual members as appropriate, e.g., by
Proviso.

Other embodiments are within the following claims.



each R10 is independently hydrogen or-C(O)RD 15 14. The compound of claim 1, or a polymorph,
soivate, tautomer, enantiomer, pharmaceutically acceptable salt or prodrug thereof, wherein R3 is
'(CHZI%C(O)‘Q%Z}_{‘{.?E[}%QZ”:L?’- 15. The compound of claim 1, or a polyn}ggg/l%??%lgfg}%&@utomer,
enantiomer, pharmaceutically acceptable salt or prodrug thereof, wherein IS optionally
substitutel' lowbr 2y bl thel-shib&liti@nt on said lower alkyl is selected from the group consisting of
-SR', -OR8 and -C(O)R9. 16. The compound of claim 1, or a polymorph, soivate, tautomer,
enantiéP&t] phalfhsideSHEERY Scceptable salt or prodrug thereof, wherein R3 is substituted lower
alkyl. 25 17. ThessenpeLep-afalainl Fomaupdysmeipiysorpiaclieio e OB faarier o
pharmaceutically acceptable. salt or prodrug thereof, wherein R3 is substituted lower alkyl, and the
substt&@?‘ﬁ}?%%ﬂc?gfﬁgf%ﬁ?(w’?se B toé% ony %?1%6 %{éphatidyl. 18. The compound of claim 1, or a
polymorph, solvate, tautomer, enantiomer, 30 pharmac 3tically acceptable salt or prodrug thereof,
wherein R4 is -CHZ-. -117 WO 2006/105372 PCT/IIS20D6/011846 ~i{a~ . .:Il.. ~dill r~Il I, 19. The S
"of char or a polymorph, solvate, tautomer, enantiomerjff pharmaceutically acceptable salt or prodrug
thereof, wherein each of said aryl, heteroaryl, aljcyclyl or heterocyclyl group of R5 is monocyclic or
bicyclic. 5 20. The compound of claim 1, or aypo , Solvate, tautomer, enantiomer,
Fem R5 is substituted aryl or heteroaryl and
the substituents on said aryl or heteroary#? from the group consisting of halogen, lower
allcoxy, lower alkyl, thioalkyl, amino and dialkylamino. #Q 21. The compound of claim 1, or a
pol§morph, solvate, tautomer, enantiomer, pharmaceutically acceptable salt or prodrug thereof,
wherein RS is substituted aryl or heteroaryl and the substituents on said aryl or heteroaryl are
selected from the group consisting of halogen, lower alkyl or lower alkoxy. 22. The compound of claim
lora p?:‘f (’ﬁph, solvate, tautomer, enantiomer, 15 pharmaceutically acceptabl salh k prodrug
thereof, whereR{:iRsidchizdrbgerihh aroga sonsiping i byiragry kI8 Ha igEh a&% F@Ni’s“ >NH2 or
-NH-C(%B\Q.&@.&@&&ompound of claim 1, or a polymorph, solvate, tautomer, enantiomer 20

cally

pharmaceuti acceptable salt or prodrug _th_ereoffhvxfherein'
10

ajogen, -OR"!, -SR’! and lower alkyl;

R®is selected from the group consisting o
R? is -NHR®; |
RS is selected from the group consisting of hydrogen, -CN, -C(O)OH, -OR", -SRY,
-C(OYR?, NRERY, jower alkyl, lower alkenyl, lower alkynyl, lower perhaloalkyl, lower
alkylsilyl, aryl, heteroaryl, alicyclyl and heterocyclyl, all optionally substituted, wherein:
15 the aryl, heteroaryl, alicyclyl and heterocyclyl groups are mono-, bi- or tri- cyclic;
R? and R taken together with the N atom to which they are attached optionally
form an optionally substituted ring comprising 3-7 ring atoms, wherein, in addition to said N
atom, 0-3 of the ring atoms are heteroaioms selected from the group consisting of O, S and N;
the optional substituents on R are selected from the group consisting of lower
20 alkyl, lower alkenyl, lower alkynyl, -CN, -C(O)OH, NO,,-SRE, -OR®, -C(OR®, -NR®R, lower
aryl, heteroaryl, alicyclyl, lower heterocyclyl, arylalkyl, heteroarylalkyl, amine, alkylamino,
dialkylamino, arylalkylamino, diarylamino, heteroarylamino, diheteroarylamino,
arylheteroarylamino, oxo, perhaloalkyl, perhaioalkoxy, perhaloacyl, guanidinyl, pyridinyl,
thiophenyl, furanyl, indolyl, indazolyl, phosphonyl, phosphatidyl, phosphoramidyl, sulfanyl,
25  sulfinyl, sulfonyl, sulphonamidyl, carbamyl, uryl, thiouryl and thicamidyl, wherein
R and R® taken together with the N atom to which they are attached
optionally form an optionally substituted ring comprising 3-7 ring atoms, wherein, in addition to
said N atom, 0-3 of the ring atoms are heteroatoms selected from the group consisting of O, S

and N;
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Rl is chloro or bromo; R2 is -NH2 or -NH-C(O)R9; and R3 is lower alkyl, lower allcenyl, or lower
alkynyl, lower perhaloallcyl, lower aryl, or lower heteroaryl, all optionally substituted, wherein the

optional subwélﬁglgﬁmogyz% are selected 25 from the group consisting of !5‘&!9&%%6};;685?' -NRBRB

and -C(O)R9, 24 JHE.COmPO pg {w im 1, or a polymorph, solvate, tautomer, enantiomer,
pharmaceh’fﬁh@ll}ggé%éﬁé%%% "&6' irugstheretipidiripnuRisuydiogenikdiogen or -CN; R2 is
-NH2 or -NH-C(O)R9; and 30 R4 is -CH2-. 25. The compound of claim 1, or a polymorph, solvate,

tautometReprntiomer, pharmaceutically acceptable salt or prodrug thereof, wherein: R is hydrogen,
halogergSH -e538)-orsON;ailt isdrajogen; -118 WO 2006/105372 PCT/US2006/011846 11 l.en.
ORLT--SkP, 4 sR10 lower allfl, Jewer kel Iouiey iAol Roltd ishidigaperhaloalio,
lower aryl or | fé@?@?%%ﬁﬁ” IS 2N RS% ’optionall?%ubs%itﬁed aryl or heteroaryl, wherein
eash ofdmidiaryl and heteroaryl is 5 monocyclic or bicyclic. 26. The compound of claim 1, or a

polymorph, solvate, &@Wg&@@gﬂg@ﬁ{m@@m@%gm{mﬁﬁptabIe salt or prodrug thereof,
wherein R is hydrogen, halogen or -CN; R1 is halogg}:\]?'elo R3 is selected from the group consisting of

hydrogen, lower alkyheeieioaTkbaaunds e iRy Bivel pefRaBRE S aryl, heteroaryl, alicyclyl and
heterocyclyl, all optignall. Rsbips: RéssneHiRiRS Rlsimeptionally substituted aryl or
heteroaryl. 15 27. The compound of claim 1, or.ap Mﬂ?ﬁp@?o&%aﬁ%etﬁ@tomer’ enantiomer,
pharmaceutically ac@%lﬁﬁﬁ@@éﬁ}%%dﬁﬁl?ﬁ%%g ) Whetein Rglsshy rogen; RIis halogen; R2is
-NHi2; 20 R3 is seleateskftanmthegrnR) aensisting Gbioer sitkyl dowistiateBalogmmeloRRynyl, all
optionally substituted; R4 js -CH2-: and i iIgpall substitutedhary, texgeiyl® A8wihe
com pou.ﬁﬁﬂy g?%%‘?ﬂ%sgﬁ?%r fg‘ﬁ%ﬁﬁaﬁg%}ﬁ ,‘gﬁvgctg@?ﬁ% r%i4 grl e%%ﬁti?r%é r,t@ﬁ@ ,

aryl, lower heteroaryl, lower alicyclyl, lower heterocyclyl, arylalkyl, heteroarylalkyl, thioalkyl,

amino, alkylamino, dialkylamino, arylalkylamino, oxo, perhaloalkyl, perhaloalkoxy, perhaloacyl,
guanidinyl, pyridinyl, thiophenyl, furanyl, indolyl, indazolyl, phosphonyl, phosphatidyl,
15  phosphoramidyl, sulfanyl, sulfinyl, sutfonyl, sulphonamidyl, carbamyl, uryl, thiouryl and
thioamidyl, wherein
R® and R taken together with the N atom to which they are attached optionally
form an optionally substituted ring comprising 3-7 ring atoms, wherein, in addition to said N
atorn, 0-3 of the ring atoms are heteroatoms selected from the group consisting of O, S and N;
20 R® is selected from the group cnnsisting of hydrogen, lower alkyl, lower alkenyl, lower
alkynyl, lower heteroalkyl, lower heteroalkenyl, lower heteroalkynyl, lower aryl, iower
heteroary! and -C{OR’;
R? is selected from the group consisting of H, lower alkyl, lower alkenyl, lower alkynyl,
lower aryl, lower heteroaryl, NR'R! and -OR", wherein
25 R'® and R taken together with the N atom to which they are attached optionally
form an optionally substituted ring comprising 3-7 ring atoms, wherein, in addition to said N
atom, 0-3 of the ring atoms are heteroatoms selected from the group consisting of G, 8 and N;
R is selected from the group consisting of hydrogen, lower alkyl, Jower alkenyl, lower
alkynyl, lower heteroalkyl, lower heteroalkenyl, lower hetercalkynyl, lower aryl, lower
30  heteroaryl and -C(O)R;
R is selected from the group consisting of lower alkyl, lower alkenyl, lower alkynyl,
fower aryl and lower heteroaryl; and
R'2 is selected from the group consisting of hydrogen and lower alkyl.
2. The compound of claim 1, or a polymorph, solvate, ester, tautomer, enantiomer,

35  pharmaceutically acceptable salt or prodrug thereof, wherein
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25 pharr_naceutically acpeptable salt or prodrug thereof, wherein Rl is chloro or bromo; R2 is -NH2;
anld F§5 |ts a phenyl having at least three substituents. 29. The compound of claim 25, or a polymorbh
solvate, tautgmer, enantiomer, 30 pharmaceuticall b ’ [ i
wn&_z{) a0 , : : y acceptable salt or pr % herein R1 is
chloro or bromo; Igﬁmlms ‘E;Ff\znglg;',af d):m“ s a pyridyl having at least two subs% lﬁ%ﬁ%&ﬁ@?{lﬂﬁ% compound

. t Tmu g y W ' i . .
of claim 2@,{9{ ?&%} s é@i‘é’— ‘tom_er, enantiomer, 35 pharmaceutically acceptable salt or
, wherein - 119” W(r)2001161i105372 PCT/U5€%{6/011846 16" T-11 11 ~irls chlorol oar

prodrug th_ereo _
broma3l, ili 1THexemearnikofiel 0% APREILR BRI AET 8&5%?}faﬁﬁ%aving at least two

substiﬁbg% cadiiby i ' [
acentiCA P RBEHEle hld RYiBRIDhesaifatbotaintomer, enantiomer, pharmaceutically 5
acceptable salf or prodrug thereof, selected from the group: OH OH OH OH CI/ Cl /~ Cl ~~ Bry/~ \\'N

\\ N'N NI 118 £ R'REEIN"N N H2N~N N H,N N\, Cl OMe B OMe Cl OOMe CI / MB OMOMe '/ Cl /
ONle QMB Oivie oMa@ierAhim OO -sByals, CIUCOFLCHITPIE: HYyN IN N OMe H2N~N

gl—cl)lc\jﬂf? zN%Nu&?#%Péyg%%h%%ﬁhﬁWgM Me.Br OMe Ome a Br MBOMe OMe OMe OH

e o VF'N~NN'N HpN) ~N Me N H,NIN N MB HZNhN N Me

5. The compound of claim 1, or a polymorph, solvate, tautomer, enantiomer,
pharmaceutically acceptable salt or prodrug thereof, wherein
10 R? is selected from the group consisting of lower alkyl, lower alkenyl, lower alkynyl,
lower perhaloalkyl, aryl, heteroaryl, alicyclyl, heterocyclyl, -CN and -C(O)R’, all optionally
substituted.
6. The compound of claim 1, or a polymorph, solvate, tautomer, enantiomer,
pharmaceutically acceptable salt or prodrug thereof, wherein
15 R’ is selected from the group consisting of lower alkyl, aryl, heteroaryl, -CN and -
C(O)R?, all optionally substituted.
7. The compound of claim 1, or a polymorph, solvate, tautomer, enaniiomer,
pharmaceutically acceptable salt or prodrug thereof, wherein
R? is hydrogen.
20 & The compound of claim 1, or a polymorph, solvate, tautomer, enantiomer,
pharmaceutically acceptable salt or prodrug thereof, wherein
R? is optionally substituted phenyl or pyridinyl.
9. The compound of claim 1, or a polymorph, solvate, tautomer, enantiomer,
pharmaceutically acceptable salt or prodrug thereof, wherein
25 R is -(CH,),CH, where n=1-3.
10.  The compound of claim 1, or a polymorph, solvate, tautomer, enantiomer,
pharmaceutically acceptable salt or prodrug thereof, wherein
R is -{(CH2)mCR )2 CH2).OH, wherein
m=0-2;
30 n=1-2; and
cach R'? is independently hydrogen or lower alkyl.
11.  The compound of claim 1, or a polymorph, solvate, tautomer, enantiomer,
pharmaceutically acceptable salt or prodrug thereof, wherein
R? is -(CH2),NR®R®, wherein
35 n=1-3;
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z Br CI M OMe a Cl Me OMe M OMe OMe -120 WO 2006/105372 PCT/US2006/011846 OR OH OH
CICIr Cl//J'11- HZN~N N N H.NAN N N HZNAN NN HzN NN I IN Me I/ Me Me |/ Me Me / Me Me
I\N/IeNOMMe(OMe OMe OMe OH OHOH CiCI CI N N~\\ OR H NN N H2NAN N H,N'N N O HzN N N

e ( Me Me Me QMg Me Me Me Me Me OMe Me OHOH OH OH CI1ICICICIK NN\N\~\
AN N f H,NAN N O BENAS RNSPEATT R ERES ?EMPW%%ME Me / Me | Me / Me Me Me OMe We
OMe OMe OH OHNRESY O Byl BridtiddN \ ~\ 1\ Me / N HZN~N N/ H2NN N N\ HZN~N N |
N\ H2N Me / Me Me Me / Me Me | Me OMe OMe OMe OMe OH OH OH OH Br/~ Br Bi Br//

N AN
—N o o —N |
A e
0

12.  'The compound of claim 1, or a polymorph, solvate, tautomer, enantiomer,
5 pharmaceutically acceptable salt or prodrug thereof, wherein
R? is «(CHy)nC(OYNR R, wherein
=1-3; ‘
each R'” is independently hydrogen or -C(O)R", or

TN
. ‘ : —N  N-R®
NR!RY is an optionally substituted N .

10 132, The con;pcund of claim 1, or a polymorph, solvate, {automer, enantiomer,
pharmacentically acceptable salt or prodrug thereof, whersim
R’ is <(CHz)C(ONR R ?, where
w=1-3; and
each R'" is independently hydrogen or-C{ORM.
15 14, The compound of claim 1, or a polymorph, solvate, tautorner, enantiomer,
pharmaceutically acceptable salt or prodrug thereof, wherein
R’ is «CHC(O)R’, wherein n=1-3.
15, "The compound of claim 1, or a polymorph, solvate, tautomer, enantiomes,
pharmaceutically acceptable salt or prodrug thereof, wherein
20 R is optionally substituted lower alkyl and the substiment on said lower alkyl 1s selected
from the group consisting of —SRY, -OR® and -C(OR’. . |
16,  The compound of claim 1, or a polymorph, solvate, tautomer, enantiomer,
pharmaceutically acceptable salt or prodrug thereof, wherein
R’ is substituted lower alkyl.

2
Lh

17.  The compound of claim 1, or & polymorph, solvate, tautomer, enantiomer,
pharmaceutically acceptable salt or prodrug thereof, wherein

R is substitted lower alkyl, and the substituent on said lower alkyl is phosphonyl or
phosphatidyl.
18.  The compound of claim 1, or & polymorph, soivate, tautomer, eﬁanﬁomer,
30  pharmaceutically acceptable salt or prodrug thereof, wherein
R* is -CHo-.
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N\NNON\HN~NNHZN~NNHZNNNIHZNNNOZMeMe Me Me Me Me OMe OMe OMe Me i
OMe Me OH Ohi OH OH Sr ~K Br ~/ B /~ Br /~ N~\ N~\ N'\ ~\ HzN)"N N\JT\OH2N~N~ N O HzN~N N

ggﬁg;ﬁ%}g{‘"’%&%ﬁe@w é\:/lle Me / Me W. Me Oe OMe OMe We - },é}ﬁkéé%‘%)}q%a.05372

H CIN\-\N\ HN~NNHpN"NNNHZN'N'NNHNLNN N
N L)
Me / Mg M qﬂé\é% M@M&zxr b&b&b&h%ﬁ%@ﬁme@mm@ﬁ;l NNVN\NHNNN

gl 19%5&23@%%%%%&% GRS MS B Tre M| M. Mo 1/ Me. ClI 122 WO
2006/10537 2:R6 b 452000/ QikiBeayDaliyel W/ d hejerocyclyl group of R’ is monocyclic or
bicyelic.
5 20. The compound of claim 1, or a polymorph, solvate, tautomer, gnantiomer,
pharmaceutically acceptable salt or prodrug thereof, wherein
RS is substituted aryl or heteroaryl and the substituents on said aryl or heteroaryl are
selected from the group consisting of halogen, lower alkoxy, lower alkyl, thicalkyl, amino and
dialkylamino.
10 21. The compound of claim 1, or a polymorph, soivate, tautomer, enantiomer,
pharmaceutically acceptable salt or prodrug thereof, wherein
R’ is substituted ary! or heteroaryl and the substituents on said aryl or heteroaryl are
selected from the group consisting of halogen, lower alkyl or lower alkoxy.
22.  The compound of claim 1 or a polymorph, solvate, tantomer, enantiomer,
15  pharmaceutically acceptable salt or prodrug thereof, wherein:
RC is hydrogen, halogen, -SH, -OH, or -CN;
R' is halogen; and
R2 is -NF, or -NH-C(O)R’.
23, The compound of claim 1, or a polymorph, solvate, tautomer, enantiomer
20  pharmaceuticaily acceptable salt or prodrug thereof, wherein:
R! is chloro or bromo;
R? is -NH; ot -NH-C(O)R’; and
R is lower alkyl, lower alkenyl, or lower alkynyl, lower perhaloalkyl, lower aryl, or
lower heteroaryl, all optionally substituted, wherein the optional substituents on R* are selected
25  from the group consisting of hydrogen, -OR®, -NR*R® and —C(O)Rg.
24.  The compound of claim 1, or a polymorph, solvate, tautomer, enantiomer,
pharmaceutically acceptable salt or prodrug thereof, wherein:
R’ is hydrogen, halogen or -CN;
R? is -NH, or -NH-C(O)R®; and
30 R*is -CHo-.
25.  The compound of claim 1, or a polymorph, sclvate, tautomer, enantiomer,
pharmaceutically acceptable salt or prodrug thereo f, wherein:
R' ig hydrogen, halogen, -SH, -OH or -CN;
R’ is halogen;
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ahio:oi w@fﬁ%ﬁ T 3 IS N VNN AL RAN A SRR RN N Nt
S e G e s o S S
pMe t OfeeloNier @@‘l\?ﬁ’é CENRE Wéq%ﬁb NHEBB cl Ne\ NI 8 NUXII\/IIEIAE AICIEIGMF?NMNe MI\?I ﬁgﬂg §~
N N Me | / keifigs LEMe; Mgt/ Ma t Me / Ma OMe OMe ' OMe - OMe 0 0 ON \ NNIBV I"A
R® is optionally substituted aryl or heteroaryl, wherein each of said aryl and heteroaryl is
5 monocyelic or bicyclic.
26.  The compound of claim 1, or a polymorph, solvate, tautomer, enantiomer,
pharmaceutically acceptable salt or prodrug thereof, wherein
R? is hydrogen, halogen or -CN;
R! is halogen;

10 R’ is selected from the group consisting of hydrogen, lower alkyl, lower alkenyl, lower
alkynyl, lower perhaloalkyl, aryl, heteroaryl, alicyclyl and heterocyclyl, all optionally
substituted;

R* is -CHR?-; and
R’ is optionally substituied aryl or heteroaryl.

15 27. The compound of claim 1,0ra polymorph, solvate, tautomer, enantiomer,

pharmaceutically acceptable salt or prodrug thereof, wherein
R is hydrogen;
R! is halogen,
R? is -NFHy;

20 R? is selected from the group consisting of fower alkyl, lower alkenyl, lower alkynyl, all

optionally substituted;
R*is -CHy-; and
R® is optionally substituted aryl or hetercaryl.
28.  The compound of claim 25, or a polymorph, solvate, tautomer, enantiomer,
25  pharmaceutically acceptable sait or prodrug thereo f, wherein
R! is chloro or bromo;
R® is -NH,; and
R’ is a phenyl having at least three substituents. -
29.  The compound of claim 25, or a polymorph, solvate, tautomer, enantiomer,
30  pharmaceutically acceptable salt or prodrug thereof, wherein
R! is chioro or bromo;
R? is -NH;; and
R’ is a pyridyl having at least two substituents.
30. The compound of claim 25, or a polymorph, solvate, tautomer, enantiomer,

35  pharmaceutically acceptable salt or prodrug thereof, wherein

- 116 -



NNG6OC N, I~ N/ {lIn//O CIN\\N\\td\MLI\\N\\"OAiOp NpN N~NH,N'N~NdA N~Ni NNpN
N NAHaANN~Nt~Mal/Me Me/MetMe/MeaMaMetdle/Map OMe OMe ONe OMe GMe
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31, A compound, or a polymorph, solvate, tautomer, enantiomer, pharmaceutically

5 acceptable salt or prodrug thereof, selected from the group:

OH OH

o
?I/ o // o // Br //
e
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Ay HzNLN/ N HaNJi“N' N HzN’kN N
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HNNNHNNNMa/MaoMel/He Ma6 Me MaB Ma 1l Bt Br ON QQQ NH 1Bai NN80C Nr ~'(~
N ~1 CI\N NI'\B NAM1 N A\\ HaN N~ N NzN N~ 11 NtN ~N~NNN\NONNJNN MaN/Me Me/
Me 1 Mo (/ M% 2(I}/Ie / Me and Ma / Ma Bt Bt-' Bt B, Br 32. A pharmaceut]g%ail 8%1&%34%3 comprising
the compoun\g mor r! lrjtomer 5 enantiomer, pharmaceutica y accep e salt or
prodrug of'dl dalﬁln 1 @lh rﬁ pﬁarmaceutlcally@cceptable excipients. -126 33. Use of a
pharmaceutically ( fthe compouné! polymorph, solyate, tautomer, enantiomer,
pharmaceutlcal salgor prodrug @f clgim 1 for the manyfacture of a medicament for
treating an i i A HSP90 m d disorder. 34: use of claim 33, wherein the
HSP90hr§|éq [ 5, selected from4h roup consisting ofiinflammatory diseases, infections,
iy

autoimmune di ers stroke, isghemia, cardlac igorders, neurologiical disorders, fibrogenic
disorders, proﬁf 'Vedlsordef’é (riors, leuketi s, leoplasms, ¢ ers, ¢arcinomas, metabolic
diseases, and mallgbnaqt diseases. 3? The use of clal,m 34, wherein the#brogenic disorder is further
selected from the oUpfconS|st|n f scleroderma, Iymyosms systémic lupus, rheumatoid arthritis,

a
individual. 37. se of claim 36,swherein the atl ‘tone antingq la fic agent is selected from the
group consistitt alkylating &Qef, fptd: anti- metabolit S, epidophyllotomlns aintlneoplastlc enzymes,

top0|somerase |nh|b|tors procarba2|nes,o{nltoxantron , platinum coordlrmlon complewmoglcal
o '?E. I

gound, polymgrph, solvate, tautomer,
prbdrug of clai In the man ure of a
) rph, solvgtés, 0t
pharmadéutita ceptabie salt E‘;@:ﬂ{l@g of#Clain the manufactyf ofamedlc ent for the
therapeutic ang, hylactlc treat f HSP90-¢ gents disedse ath conditier’sy2e: A
compound, orapdlymorph solvate, tautomer, enantlemer pharmaceutlcally acceptabcle salt or
prodrug thereof, selected from the group: 01V I8
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._"11.:.0.0a"R 41. A compound

of elarm 1, or a polymorpla, solvate, tautomer, enantiomer, pharmaceutically acceptable salt or
prodrug thereof, seltlactengrom the group: 'NrH NNt "~ N NJ/NJ~\0v
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32. A pharmaceutical composition comprising the compound, polymorph, solvate, tautomer,
5  enantiomer, pharmaceutically acceptable salt or prodrug of claim 1, and one or more

pharmaceutically acceptable excipients.

-126-



33.  Use of a pharmaceutically effective amount of the compound, polymorph, solvate, tautomer, enantiomer,
pharmaceutically acceptable salt or pradrug of claim 1 for the manufacture of & medicament for treating an individual
having an HSP90 mediated disorder.

34, The use of claim 33, wherein the HSPS0 mediated disorder is selected from the group consisting of inflammatory
diseases, infections, asutoimmune disorders, stroke, ischemia, cardiac disorders, neurotogical disorders, fibrogenic

disorders, proliferative disorders, tumors, leukemias, necplasms, cancers, carcinomas, metabolic diseases, and
malignant diseases.

35. The use of claim 34, wherein the fibrogenic disorder is furthar seiected from the group consisting of scierodernma,
polymyositis, systemic lupus, rheumatoid arthritis, liver cirrhosis, keloid formation, interstitial nephritis and pulmonary
fibrosis.

36. The use of claim 33, further comprising providing at least one therapeutic agent selected from the group consisting
of cyiotoxic agents, anti-angiogenesis agents and antineoplastic agenis, to be administered to the individual,

37. The use of claim 38, wherein the at least one antineoplastic agent is selected from the group consisting of
alkylating agents, anti-metabolites, epidophyliotoxins, antinecpiastic enzymes, topoisomerase inhibitors,
procarbazines, mitoxantrones, piatinum coordination complexes, biological response maodifiers and growth inhibitors,

hormoenal/anti-hormonal therapeutic agenis, and haematopoietic growth factors.

38. The use of the compound, polymorph, solvate, fautomer, enantiomer, pharmaceutically acceptable salt or prodrug
of claim 1 in the manufacture of a medicament.

32. The use of the compound, polymorph, solvate, tautomer, enantiomer, pharmaceutically acceptable salt prodrug of
claim 1 in the manufacture of a2 medicament for the therapeutic and prophylactic treaiment of HSP90-dependent
diseases and conditions.

40. A compound, or a polymorph, solvate, tautomer, enantiomer, pharmaceutically acceptable salt or prodrug thereof,
selected from the group:
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4. A compotnd of ¢laim 1, or a polymorph, solvate, tautomer, enantiomer, pharmaceutically

acceptable salt or prodrug thereof, selected from the group:
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