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rélates in general to'al kynyl pyrrol opyrimdines and their broad-spectrum
10 utility, e.g., in inhibiting heat shock protein 90 (HSP90) to thereby
treat or prevent HSP90- nedi ated di seases. BACKGROUND 15 [003] HSP90s are
ubi qui t ous chaperone proteins URQISEREFERENGEd in fol ding, activation and
assenbly of a wide range of proteins, including key proteins involved in
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Cell Biol 999, 9, 262-68). [004] HSP90 possesses a binding pocket at its

N-t er #iedisied disgasespocket is hi ghly conserved and 25 has weak honol ogy to
the ATP-binding site of DNA gyrase (Stebbins, C et al., supra; Genert,
J.P. et al. J. Biol. Chem 1997, é‘e@(ﬁﬁé -50). Further, ATP and ADP have
bot h been shown to bind this pog ow affinity and to have weak

ATPas tivit Pr or onou, et al. Cell 1997, 90, 65-75; Panaretou, B.
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Chem 1997, 90, 65 75; Panaretou, B. et 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 HSP90 function and inhibits protein folding. At high concentrations,

ansamycins and other HSP90 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., et al. Proc. Natl. Acad. Sci. USA 1994, 91,
8324-8328). HSP90 inhibitors, e.g. ansamycins, have also been demonstrated to inhibit the

35  ATP-dependent release of chaperone-associated protein substrates (Schneider, C.L. et al. Proc.
Natl. Acad. Sci.,USA 1996, 93, 14536-41; Sepp-Lorenzino et al. J. Biol. Chem. 1995, 270,
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1997, 272, 18694-18701; Smth, D. F. et al. M. Cell. Biol. 1995, 15,
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91, 8324-w80828)¢/@mpzf2certain 10 transmenbrane tyrosi ne Ki Ra@FAS2006/011846
(Sepp-L K'E"bég NQy by €T, .@I.., '“ﬁ&‘“"“‘ 3iol . Chem 1995, 270, 16580- 16587) such as
EGF r 6830065 &7EG ‘1ttl”1’%i"‘l eré‘rlt fetr{tbbare iegradedby aretibighitintdependént flanesstin 1997,
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AACR 2001, 42, abstract 4474. The HSP90 i nhi bi tor 15’ i nduced’l oss of these
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HSP90 (Whhieklk, 01, %1 baYeoa INael. Bewh Sci. Wi 109491, 8R24 332 3jand aeitethy of ot her
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strok ¢ ] i L i i 50 r I rvous
yst engsADEREThERCERchioP (EAFR) SEPRLNGE RS EOES . £ EBREAI159°

r egen&@fallloty Nike, P.et gl. CaRosratesct994| 54,202 0-2/79Q,6dtn{aagh, BISB.] 2364 B¢l

o1 peppantafe7 IRkl Ko el ot i Tl ot s IRL O g

above mith 33 ARelidh@Ral d 81, IFPod. DEICR 2O, 30 Wibstridi Al 74.1 PROFSPS infhitiliosor der s
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PCT/ US03/.04283, PCT/ US02/ 35938, / US02/ 16287, PCT/ US02/ 06518,

PCT/ USYasitsysiona, bt nhsimraoRas 198819.8235-60)k HSPISarhibgors/thaeiadd great
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60/ 337 , _[0a7] R | ;
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Pat ent Application No. 10/945,851 and PCT/ US04/ 31248. However, a need

r emai msfettousalistnsc apents, agentsddr tacating @tnmmupyity,cigenty forticiing stHﬂ%l%Qﬁchmniiabi tors

t hat neet. t he, denandi,ng ,bi o] ogi cal ,and har maceuytjcal criteria.required to
ot oc BT ISEs g AL (AT eRy St ne voul Rk e figor RioERe PEstt T 00g)
The phgpRMotingRAd @%eﬂe?ati@hr(SGé, oG tRyNBH Bsa7alviy 0Y/09696 (PEITPUB0 B28d4uyy | mi di nes
and related conpounds that show broad utility, e.g., by inhibiting HSP90
and t Magraneg cfnh S4QO9/51P3 (B EUSHBI0T04eFekbIS. Paigne 521097 Bl nDeFuiIes of

from ) .P%%ttenq %! 1”78]899}’ Uvgill%prﬁ?g Me%a%%th the above, there are reports in the

literature that fibrogenetic disorders including but not limited to scleroderma, polymyositis,

s and

systemic lupus, rheumatoid arthritis, liver cirrhosis, keloid formation, interstitial nephritis, and
30  pulmonary fibrosis also may be treatable with HSP90 inhibitors. Strehlow, WO 02/02123
(PCT/US01/20578). Still further HSP90 modulation, modulators and uses thereof are reported in
Application Nos. PCT/US03/04283, PCT/US02/35938, PCT/US02/16287, PCT/US02/06518,
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,



disclosed in prior patent applications in that they are substituted with an
al kyrie, e.qg., acetylene, 15 on the ring carbon at the fifth position (G5
posi ti on)Wendoallioegﬂzexhi bit i rrproved HSP90 i nhi bitory aeCiruistgocovisaet he

parent “¢Q s ik NpPn§saspect, the invention conprises al kynyl
pyrro[Poﬂ‘ggp 32!]3 ] “égdpm&g HOPIU [668, 60/33 5,89 176D 28;59R360/57,91 9R60/B20,F6R4 R5

LS sel ect ed from the group consisting of hydrogen,
haI ogéﬁBsP(ﬁgﬁn‘?ﬁﬁ&; TN, and -NHRB; Rl is selected fromthe
gr oup [6@}S iRk ﬁka& ﬁl@id 1 MR st HSP58 ididbir RB 25
667} g{t%e dﬁ%r gﬁn é?ﬁl’ﬁﬁ‘ves udjr; 1 WY sHYWA %:NS d 1d}jy|

R3 is sele m t he group” consi sti'ng dr ogen,
- SRll act1v1®(1@)v§2©¢:enmﬁsmd),e gl,on/@CTéIIJRQZ/35069\7\/BCTaU$<@7i%Q7SI dﬁA&rPaméﬂty nyI I over

e b 4 B st S BE RS oo 1

al | CY glo¥d] aft Poleat HFrRAY] dﬁfeqmoaihmﬁ&@%at nidet t1RIdeblahdingbidlbsical B8 and
RLO taken together with the N atomto which they are attached optionally

30 forphﬁlmﬁcélﬁtqabqﬁfﬁﬁm@rwtfsd ta proeesdrtovigrds brpen shimigaldrizlsy i ng at ons, wherei n,
in addition to said Natom O0-3 of the ring atons are heteroatoms sel ected

fromthe group consisting gf M 06/ 105372
PCT/ US2006/ 011846 111 t| Wﬁﬂlﬂﬁmﬁﬁ ts on R3 are sel ected

frem the group consisting of |ower al kyl, |ower alkenyl, |ower alkynyl,
-CN, 16849 Pre prd¥e%-inwidon 1m%cted%@l1ﬁ% alkyN?Bgrol& Vge&]fpzﬁfrﬁf&meé%%&ﬁf‘éﬁyl ,
al i cycl yl', | ower heterocycl yl, aryl al kyl et’er oar am no,

al kyl a;nmpoundsdhailskw zbmado;tﬂ]ay,yzlga,l byylhhubltmg HSIP Ay qndatmanng diseztse$ that gteani no,

s e et S E
i ndaz @hsﬁélosecpﬁﬂﬁ{ﬂi‘@atéht appliestidiatih that thep RESRBSTRMAANRth arsalkir)yl., acayieﬁe nyl,

sul fonyl, sul phonam dyl, carbany uryl, thiouryl and thioamd wher ei n

R 5 an@nrle Hakexbemdhe éﬁh\mﬁlﬁorl ﬁ@ Spogttiom asl iy exhibls apprgved Hﬁ?é@ hed
opt| 0"1‘1@1{1{)1}(0 (’;11 ov%mﬂ wﬂéo‘%@&%{ dstuted ring conprising 3-7 ring atons,
[

wher ei n, |na on 10 sal atorn 0-3 of the ring atons are

het er qe0%min sat axpeetltterinvention comptiges aikyaiybpyrido[Qf3-Glpyhimidine chinpdttds of

sel ect ed from the group consisting of optionally substl tuted | ower

al kyl dggnulalo R12) 2. - Cc(O)-, -C(S)-, -S(O- and -S®@-; 15 R5 is sel ected
fromthe group consi sti ng of aryl, heiRer oaryl, alicycl yI and heterocyclyl,
wher ei n:

R’ ||

N /
R2"SNT N

R4
R® (D

20  wherein:

R’ is selected from the group consisting of hydrogen, halogen, lower alkyl, -CN, -SR?,
-ORS, and -NHRS;

R! is selected from the group consisting of halogen, -OR!!, -SR!! and lower alkyl;

R?is -NHR?;

25 R? is selected from the group consisting of hydrogen, -CN, -C(O)OH, -OR', -SR!!,
-C(O)R’, -NR®R', lower alkyl, lower alkenyl, lower alkynyl, lower perhaloalkyl, lower
alkylsilyl, aryl, heteroaryl, alicyclyl and heterocyclyl, all optionally substituted, wherein:

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
30 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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the aryl group is substituted with 2 to 5 substituents; the heteroaryl
group is substituted with 2 to 5 substituents; the alicyclyl group is
substi t utwo 20édt0sB2t 0 5 substituents; 20 the heterocycl PCTFIS0ME/01 46

subst i tl{!ﬁ‘ﬁdllwﬂﬁg%ﬁlﬂl? 5;;31%h9§muu[t..uent§ the substituents on R5 are sel ected

fromthe group tugfis o)y Bn arq selested fegnk e, g‘fbmmnsatmgng/lower ower

?L\l/(\}e/p)é;lketl g%‘grrayl 9%ower %gycléﬁﬁ (gﬁﬁq ﬁ%EYOCyE?R’:‘R%% " oW 2

het Ier @Wlwmmgﬂy], atityyaby] lo?:slelr hetiall‘(ncyciyl afylrlladllcﬁmllitenoa@ﬂﬁkiﬂyh briilfﬂon Qllkylarzn%no

aryl al mn per hal, 0a er hal oal kox er hal oac

gu;nl %]WE} r?réfraﬂw ming; gy 2?'l%)lllno ﬁqﬁ?rawylammmglp%tgroanym@@}l yl, phosphonyl,
h i dyl ,

phesp Q@Hhéﬂé&barylﬂﬂﬁ@ Qﬁ%r ?éﬂ;ﬁ'lﬁﬁﬂ(gfﬁ #!Hhﬁf&éiklo?& wﬁ;ﬂaﬁ'é/a!c %ﬂﬁl Byﬁg Egﬂ onam dy

car banyl , { t hi our nd oam erel i t oget her

Wi th tﬂﬁeph@n Sirrenyd, wdo h mdvaylyarpélos;ﬂtoay]hpﬂoaphﬁﬂd;ﬂ;qﬂﬂoyphofrmﬁmyg@u@mw onal |y

30"t ShuthgE ik kRIROATHIG Barbabsl el P KaS dEpBid whesne o group
consi st ng of 0, S aRdahl:iRﬁweﬁt@k&?mtﬁéﬂ%&ﬁ%Wh%pch&?’&%'aﬁ&dﬂég of

hydro% | ower al kyl, |ower al kenyl, |ower alkynyl, |ower heteroal kyl,
| ower H%?r@ﬂlasé?lmﬁwpthn@uﬁ ﬁubﬁélﬂéﬁ(bﬁllﬂkmpﬂsmgﬁv@mlmqmms | volvezein, inetiditioarny| and

afkomyt Y osr 0TS ffle HoBf Rl BRI e R axpln cobpdh S

-OR', amdlhT;el n -4 WD 2006/ 105372 PCT/ U82006/011846 t e~<i ~tdg~'~her with
theNato ng—!feg hey are attached optionally fta forman optionally
substitute Hsﬁ n‘%ﬂ gjonR gonsishiye af @I?Ftonauhélmﬂlﬁlted lowgddikyleos -t 0 said N

atom CgrB),0f the ring atons are heteroatonms selected fromthe group
consisting of O, Sand N, R10 is selected fromthe group consisting of
hydrog@@) -6, -8(Qy land 199er  al keny! , Iovver 5 al kynyl, Iovver het er oal kyl ,

het ef,® het er oal .k ryI wer heteroaryl and
B et RO SR RS SrORLY YL Lot A 9 ABHEHTEERINL, | ower
al kenythereimower al kynyl, lower aryl and | ower heteroaryl; and R12 is
sel ected fromthe group consisting of hydrogen and | ower alkyl. 10 [010]
Al so included i thetand ssewpie substitited pitbLantS substémdriton ar e st er eoi soni ¢ f or s,

i ncluding the [ nant| S.an reomers, racemc mxtures,

and di ast er orrerjfhgqlr%@?a??le%rg Bhd %ﬁ%ﬁw&ﬁ%ﬁq?ﬁ&#&w wher e appropri at e,

as wel | as pol ytherafibgclylsgrea fsisabstReedRi®S @B kubsitgéRel somers, sol vates,

c% e t aut oner s, Phar maceuti cal |y acceptabl e salts and prodrugs of these
% 15 [ Gedpte

ounds. Foryalyberup 1%1%"6’@%@6(1{%@1 B trv & mehisituehtsat ur es _
oo el QB RIS LB MIBASR Y ol B,
t aut onflsyl, latvea stkenyloloscmelkyngh 0N @(@OHDHQ&D?BSR@T—ORQ oyosec enwrboP aowad t or
D O R SRl AT oM o S, "
HSPO OarfiRB AR PRino, dialkylamino, arylalkylamino, oxo, perhaloalkyl, perhaloalkoxy, perhaloacyl,
25  guanidinyl, pyridinyl, thiophenyl, furanyl, indolyl, indazolyl, phosphonyl, phosphatidyl,
phosphoramidyl, sulfanyl, sulfinyl, sulfonyl, 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
30  atom, 0-3 of the ring atoms are heteroatoms selected from the group consisting of O, S and N;;
R? is selected from the group consisting of hydrogen, lower alkyl, lower alkenyl, lower
alkynyl, lower heteroalkyl, lower heteroalkenyl, lower heteroalkynyl, 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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20 [012] In yet another aspect, the invention is related to nethods of
preventing or treating HSP90-nedi ated di sorders or conditions by

adm ni st ewDregocaiopdTar maceut i cal conposition that conpri PET/TB2006/011846
phar maceyt.d.cal | y..ef .ecti ve.qmpunt of a conpound of Fornula I, or a

pol ynor Eh‘P Eg’ o*‘“%ﬁlﬂ‘gﬁd‘ Iélg'%ére}h‘ty ; Hew meth, thelNem orarte eimseh, thenanetaitached optionally
pharmaceutical l y_acceptabl e salt ot dru t hereof.. .25.[.013] In e

b bod e SRR GEREREH e R ng Fl T ant e iR 40RO s Be
havi ngiogh, 0 §0thE g 2RINECHE Hetbfoarmd @l @i@URoR thd fbhposmisany of USSanaN;
infections, autoi mune disorders, stroke, ischema, cardiac disorders,
neur ol ogi c& dissleetde friom thi Igrapereasipiéngiofdurdenges, lopenilkylk avaratkenyl, doyaer s,

& h lgrgesetisenghionde yleiavaraicn, Sordter
Symar Bt R Bl s e MR o8 R R R S TBVE S T Tt

di seasésroasf ah@18J0)RM;anot her enbodi nent, the invention provides a nethod
for treating, an individual having  a fibrogenetic disorder, such as, for
exanpl e, s& elsaaiepisa fopbiby eyBwi nsisting eflaweralkylplesver alkeayinlovest alanyhr i ti s,
liver &l LT 1S l.Ql [ ion, interstitial nephritis or pul nonary
fibr oéﬁ% apfgiﬁ]lo*%hgﬁg?%@f gEdrrbodi ment, the invention provides a

conbi nat i o't seslepyd Gonpthie sraup donsistimglof njidsdgeatand tovedr adkyphar maceut i cal |y

i nt_ qf f F la |, | vat e, 35 tauyt ,
GGt IR A0 Bhaarlta BRSO B b L A Py R B e S o B BB ORE | or
pr odr wgividRal\ MR edd ARBAZstBEd mbiR2PR LRI B Ges, 2?('1 dlabtefor&@c hixdiires,ahd] ~ O

‘the "pfrece' "ng aspects or enbodinents, and | east one therapeutic the
e agenombilatonsdlereoH mhetesapgrapriates s wyll es palymoaghenspecifimma¢enmatesi andenesi s

agents, and anti-neoplastic ents., The anti-neoplastic agent tmy he
20 ec eelPS Bt HET GRS dntelr P RSt MERBRE, bts BE Plogk o
epi dopHegt behpaninds., antineopl astic enzynes, topoi sonerase inhibitors,
procar bazi nes, m t oxant r ones, gl at i num coor di nati on_conpl exes, bi ol ogi cal

5
r &3 poh@d] b pnqtheraspged the BeRion ispupIstphrBnacEyiGrbrRIMPeSHIINS kempHAAE the
t hera | ; et | t her
aspeototph e Mcinn R AHIRIARE, BbcGmBE s brEBRAE Lor o PAPhotih Solldte. "
in tesaetyeautdraet diasterkbisamer dnamionindr, pabrhddeuticaliyedcceptible siieor mapmigt , t he
invention js related to the use of the conpounds of Fornmula I, 10Q in the
manuf Aarepfeanskong arwnre RhErmacewical GRORIFNLS. Apietieils HPatmeal SiPIRYSHRAY Pact i ¢
treat 'Z'I?s'%&se?fand W&@%MSP%_?%@&@M conditions. -6 WO 2006/ 105372
PCT/ US2006/ 011846 "R Il T:11 a [1.e ~ TNCO ORATI ON BY REFERENCE [018] All
pol i ¢eX2]ors yeirmothat espectathelincation nsretatat to amathbdsofiphdvenigmeer théatiagi on ar e
her ei jsacor por at.ed reference to.the sane extent each indivi dual
pubt 1 EeBARERRd R dsRATRRT bt SR that y

3

s .if
Vahfcputieel cPRBPY AR,
i ndi cab@grit& SRR BT chYe 8ot @R 6 SompSINIET HIEaERI 1PI4 £pbI s
DRAW NGSgF019aPﬁl1qhe nove_I@;eatcurees of the ?rﬁeent ion are set %?ﬁ?\ﬂ%
part i eelvaiei esferj fautommer appderaenicr Peantomer, phannaseutically apckptableasedl ngredrug he

featureeseoafnd advant ages of the present invention will be obtained by
referé t&% 0 the fol I ow ng detail ed description that sets forth

i bhustosd]i I oferBablbdiBRh the iRvention provides a method for treating an individual having a
disorder selected from the group of inflammatory diseases, infections, autoimmune disorders,
stroke, ischemia, cardiac disorders, neurological disorders, fibrogenetic disorders, proliferative
disorders, tumors, leukemias, chronic lymphocytic leukemia, acquired immuno-deficiency
syndrome, neoplasms, cancers, carcinomas, metabolic diseases, and malignant diseases.

30 [014] In another embodiment, the invention provides a method for treating an individual having
a fibrogenetic disorder, such as, for example, scleroderma, polymyositis, systemic lupus,
rheumatoid arthritis, liver cirrhosis, keloid formation, interstitial nephritis or pulmonary fibrosis.
[015] In another embodiment, the invention provides a combination therapy comprising the
administration of a pharmaceutically effective amount of a compound of Formula I, or a solvate,

35  tautomer, diastereomer, enantiomer, pharmaceutically acceptable salt, polymorph, or prodrug
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whi ch the principles of the invention are utilized, and the acconpanyi ng
drawi ngs of which: [020] FIGURE 1 represents a plot of tunor volunme (mMmB)
agai nst twoeogadayxy, for animls adm ni stered conpound®CcofUstéve/oprsesent

i nvent i pwggnd!@@g@:phign} srouse N87 Gastric 15 Carcinoma Xenograft
nmodel thegisfdadeding ‘ ﬁa éﬂlﬂg’)asp[sﬁﬁ bt elmbGlIRENR, ar&#:u‘té%htbr& thenppatticof
for animal.s adm .er ed conpounds

tunor vol u %ﬂ&ﬁ) alnst ting é
of 't neS B ileied TrbdRe Bomb o4 R TEHE) antieng RSTIERS MERPOR RrERded | cal
Car ci poaRs. )iqﬁ%ﬁﬁl{ebFHQ@@égen@ﬁﬂS@ §élb<9€(ﬁﬁb1’ﬁ R 215 %f Zﬁ?/la[tﬁéakelﬁé ,GiRE 3

represents a plot of tunor volunme (mmB) agai nst days), for animals
20 admetabsh‘es,apldnphyjmmmm cintinérplastie sezwnqsntmpmsomnrasamhﬂn@m, prchl)bazmea

SK X d b
053] TP P LS P A B NP oG B R FP P LTS SPHE (days).
for aﬁmm{ois h@ﬂﬁbﬂﬁl@h@mﬁn&ﬁmwp@ﬁu@igemeaﬁmﬁmopoiw@ é@m fa@bgh. control s).
in a nmouse a plot of tunmor volunme (MB) against tine @&E for aninmals

admi niGk6dr by Enthebaspgset, Bfe invrutipp éssistated tﬁ\ﬂéfh’{lﬁe(ﬂf thzascqmwné% alim g
nouse Faleles:! §enograft nodel , as described in exanple 73.
[024]ﬂgﬁé%ﬁgggﬁ}epreseﬁis stern Bl ot protein anal ysis of N87 gastric
carci (017 Teldta fafth@raspdot,ahé veiition is Iﬂelﬁ:tﬁdrm)thﬁd@e af the dopowmids\wd Fyimgla I
concentrations and tinepoints,  as descrlbe exanp M%e 74. 30 TAI LED

DESCRITFthe aMnpfactieof amefieporntiopthe ﬂww%ltlﬁ% @pé/ror BEPPAIBEHS reatsnift  he
preseﬁ%PbU%Eﬁ%k@ﬂuﬂ&%ﬁsQEﬁQoﬁ AWk and described herein, it will be obvious
int

to those ski e art that such enbodinents are prOV|ded by way of
exanpl e only. Nunerous variations, changes, and substitutions will now
occur to those 35 skilled in the art without departing fromthe invention.
It should be understood that various alternatives to the enbodi nents of
the invention described herein may be enployed in practicing the
invention. It is intended that the follow ng clains define the scope of the
invention and that nethods and structures within the scope of these clains
and their equivalents be covered thereby. -7 WO 2006/ 105372

PCT/ US2006/ 011846 IV::Et 11""', .., I". 4, .. if 22:2: i li;;;i- li;;:i~

co by oo b0 sy, 1L i~ [026] Definitions A "pharmaceutically
accept abl e derivative or prodrug” neans any pharnaceutically acceptabl e
salt, ester, salt of an ester or other derivative of a conpound of this

i nvention, which, upon 5 adm nistration to a recipient, is capable of
providing, either directly or indirectly, a conmpound of this invention or
a pharmaceutically active netabolite or residue thereof. Particularly
favored derivatives or prodrugs are those that increase the

bi oavai l ability of the conpounds of this invention when such conpounds are
adm nistered to a patient (e.g., by allowing orally adm nistered conmpound
to be nore readily absorbed into bl ood) or which enhance delivery of 10 the
parent conpound to a biol ogical conpartnent (e.g., the brain or lynphatic
systen). A "pharnmaceutically acceptable salt” nmay be prepared for any
conmpound of the invention having functionality capable of formng a salt,
for exanple, an acid or base functionality. Pharmaceutically acceptable
salts may be derived fromorganic or inorganic acids and bases. Conpounds
of the invention that contain one or nore basic functional groups, (e.g.,
am no,



15 al kyl am no), are capable of form ng pharmaceutically acceptable salts
with pharnmaceutically acceptable organic and inorganic acids. These salts
can be prwpanedosirzsitu during the final isolation andppuristéosatisen of the
cdrrpouncﬁ“of thﬁ:u nwent |“op” QI by separately reacting a purified conpound
of the i‘nve t| cL """ %bﬁ@ﬁAfT&@NBWtREEEMNCEbI e organic or inorganic
acid, and isol atl ng the salt thus fornmed. Exanples of suitable acid salts
i ncl uql@mc AllBdblicAsingahe paRkhCippiit&iond Ql@ﬁﬁ@@é’dtlﬁftﬁs sp&m&ﬁbﬁ are herein

benzenesul fonate, bisulfate, butyrate, citrate, hor at e,
canphdrcomargpdbrreferened lopbnsamrptienios Haeeh uulingdwé pHblicaion etpYsIts Ul f at e,

et han osphat e,

ol Soorap isoRENs sy LN uud MIREENGy i BLHES AR AERBL BredleRsgRa

hydr obr om de, hydroi odi de, 2-hydroxyethanesul fonate, |actate, naleate,

mal onat e, net hanesul f OBRIEF DESGHIPTTRO S s THEIRASVINGSOt i nate, nitrate,
oxal ate, palnoate, 25 pectinate, persulfate, 3-phenyl propi onat e, phosphate,

pi cr atgyo1P , rate,
s S S G e R R S S
ndo i mbétenamdamanm@oﬁlhe dertirenhid/adventeptsaiflties prosont by ertip wilbbe obtainbé

reparation of al usef ul i nternedi ates. in. al.ni ng the compounds of
P her PRy arereatt e folliRg et el ass i e el Sot L B A R R Bl T
See, Qylfich thBRHASIPRE ofthe inVEMALAREARIZEA| andThd fKcompanyis®dBRaRgE of SHich: 1977,
66: 1-19. Coggounds of the present invention ghat cont ain one or nore acidic

f unct i[63HI FHoUREs mpeeselmtapapﬂrrt@f@ﬁnmwommg(lpmammtJMmGédlayy) dvcapnalsl e salts

accepPan iR e b Bpie MR bR LB oad €S SO o PURATROTI AR Y o .

I mSr g @irein@ngl Xen@@nft enddak as deldiibedih ampke 7, conpounds of the present
invention. These salts can 35 |ikew se be pregpared in situ during the final

i sol alPH ARGURE S repecsents A pégt of ﬁén@owasﬁ%aam Agaipst timg (omszz é‘eremesls?z

PCT/ USERRG40EA 34 éllpm!mds oT’tl%e res tln’venﬁon (aixd lzoﬂtfol anjldutse o~
» 11 . separately reac n% e pun corrpou |n Its ree aC|dform

vm t h d\dvendcatiicel (Basmpnml}éénogmﬁtmedelmsaﬂemnhéém eantpdadt.e or bicarbonate of a

h ti bl tal t t.h
phar i FUGPRE: ZEERedraidmsdme YA P CielRbaRS ok SHAPRs am ne.
Ronr eSARkAlika BABLIREH ISk ﬁﬁr@ﬁiﬁrﬁ(%@c&rﬁ%dlmﬁ alnffsHAR QiR abd O

al kaline earth salts such as 5 Ii1thium sodium “potassium calcium
magne MelaponnNerdanafi models a$ descrbeil inlemathpled/2. | | | ustrative exanples of sone

nycr oXPH. PG 4 ERyaRa i of up VRSS DUt ool e BRIP4 1 ne

li ke. a&ﬁmas@atcahlw@ndmm ﬁeres@mmeﬁuaﬁ?ﬁ&l torftfdls)tine nicUseaplAnRf aimdase
addi tion salts,include ethyl am ne et hyl am ne, et hyl enedi am ne,

et handpmqw@nnduag@mwan@fﬁaﬁ@; fosiaptmaly a@mnsﬁﬁmed pRPQUDESs of thegresanidnyensional so

19senl & OnRols, SHBhETIS LR OficAlYa SaRbeaRIDIAIST EeAEH Il Ag riopes of
npoun I'sc ose erern er or o &) |"e "Or " dI'spersiple

pr odu q0254] MRIGUR Bobtepiravests Westéta BlopprbdteininaBisis@f N8 7S8etricfaarcimnadgelie aftBer ge

et al., supra. It should be understood that a reference to a salt .includes

the sé’fe\a}@i*ﬁnt Wi compRURdS ndod3 dipipEiing conceptrationmandigmepqiats: 3sdesaiied i8ol vat es

or polymmhRhg. Sol vates contain either stoichionetric or non- 15

stoichionetric anmounts of a solvent, and are often formed during the

process of crystallization with pharmaceutically acceptable solvents such

asOwat er, ethanol, amETAK.HD RESCRYPTHIN OFTHEE INVENTION

[025] 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 occur 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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fornmed when the solvent is water, or alcoholates are fornmed when the

sol vent is alcohol. Polynorphs include the different crystal packing

ar r angenmew00@f10631¢ sanme el emental conposition of a corpoarsdiosPoisyeror phs
usual l'y hrﬁzv dﬁ J hent. ﬁ( QM giffraction patterns, 20 infrared spectra,

! ﬁ i @@ IL . !
mel ting pdi t's ness crystal shape, optical and electrical
prope[(]zqasDeﬁﬁjt@hgl | ty and sol ubi lity. Various factors such as t he
recrystal lization solvent, rate of crystallization, and s

t
t enpePaiplipanaegytically secentabledaryative ek pipdpsr mepps wah%&%ceuﬁwﬁ r%‘?ﬁ%%ﬁl? cal ly
aCCEpEeﬁ‘P eSteP rs&’l%f'ﬂises?ér %Iafhei:a 'ﬁﬁgﬁ 2t ﬁ’lﬁé&d’d}\f Qtlﬂv%ﬂtlbﬁ%lﬁg‘?’u gyt are not
limt ’est ers, carbonat es, r ocar bohat es acyl dérivati bes
N-&icy hdm;métfaylbn tes recqﬁem‘ﬁxs ca%lequﬁirevﬂmgy either dnecttly\msndlfecﬂgr 4 compomndiotﬁ es,

N—I\/an i.ch bases, Schiff bases, am noacid conj ugat est
met al (S IVENLGROT ﬁﬁaﬁ'ﬁ%\‘ieéu%ags’é"g"e Q?Fag’aﬂﬁeé’rﬁ tﬁ?{goﬁ gir]a a’i‘“"%rﬁ i on of
the Cﬁgﬂi’%{ﬂfg@§of§r05ﬁ§s hRVRNCItRA ih Qe sk SR ﬁoaml@mlggéfthe o &ﬂﬁis Bethi@r e not

limte 2-am no substitution. Those of ordi'nary skill in the art have
t he kn@mtledghemmd:hmempgumds ane admiplisterhd taw atignt m,tbyﬁitmengsmélm ment at i on.

Vari ou or,ns 0 rugs. ar exanpl e
Dosi o Romioi R StmBouR R s Bt Rhtor SRR bBad¥% st artfied i

Eng y mey, t bk &!indtK 8l l artnga tBe bdiBs lywPhatidsysidda). 309- 396;
BundgaaéraglyenH. i gn aando%glﬁoggqlon o%%nr oglr ugs" in Aa'll'e%{Sboo)k of Drug

Desi gi "I&lﬁﬂn{g@\}@&ﬂpﬂ@ﬁ@ﬁptah]@ gl my@qu:@m@d for @nycorppeiggpd ke inpentionmying

Chapt 9 R

Toap, tgpctpnlyy Hib o o UE R ML o LGIRRELEERSHY. 1O 0" 58 W0
2006/ PO&GTIRIChIYS2PtablIShES hay beeletieédd from,orfendd o ingrahic-acidasadphses. y

dhereln i ncludes, but is not limted to, the follow ng groups and

conbi fRERGHEILAT I they mwentmyiigkcontain orsaipPiE B35l feagtinBkaradps, (52 aa“é]é‘Pbonat e
g:ﬂg ggg(gwﬁlﬁaya%ekaabam@%% ffrm® aﬁﬁ9&%&@1%9%%1@gani%ﬂ%ﬂmh%akal e
H H Haetegtadle-br8anic bhd morgﬂlrﬂd geidr. -Thebe' Rlts ksan be plSpa‘redstzM)dlmI@ﬁ‘ﬁb ﬁNaLJI Sl k R
H INI HIN RHH 'R
SN -, i9kior anfll)l’uli‘ﬁ%")“@@‘%thﬁ\ﬁ%}l"’“é% %\]ﬁ invéi’t\%?lhOBg)HSWaﬁtﬂku%%§Pé%é’}‘Nhﬁ%r oxy
pr odr Wempbined s¥ciBe n%tm@fﬁ 1ﬁcﬁ*ee|Ha§é torsh With A6MlaBlYGbIME ofRloBdaRic acid, and

al koxycar bongl oxyal k%/ esters, I‘;}[ esters, aryl esters and disulfide

cont aiiselatingdhe saltsthus opRed. Eh@npleas s‘lauaklylamdesgltsjmhldh@p@aﬁm actpaméllgmatb,n

i nat i refer to_an 0 1 stit Wt ed
o0} onatar i, bRt Rut et Bwlatis BuPiRS bt S Bl Poa
havi ngyélopshtaitprdpionate) diglidohsteyd iRt {Aoul fate, rmraﬁemfeﬁae afbhﬁat@,nﬁrrtafhté wel ve
carbons. Exanpl es of al kyl radicals include nethyl, ethyl, propyl,

i sopr @PiFehen{anatey BIYCP@BB‘EHPPNC glyealats, hepyisulfats, frepfanqate, h@é‘ﬁoﬁ?ﬂyl pentyl,
hexy! pyBfdRhibkide dskidoraifific! Afirbiolifte, ZRGabE g%}aﬁma{ebyaﬁa@m&%a herein,

h
al one or i n con’bl nation, tefers to cy
malonate, methanesulfonate, 2-napthalenesulfonate, nicotinate, nitrate, oxalate, palmoate,

25  pectinate, persulfate, 3-phenylpropionate, phosphate, picrate, pivalate, propionate, salicylate,
succinate, sulfate, tartrate, 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 et al. “Pharmaceutical Salts”, J.

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

Compounds of the present invention that contain one or more acidic functional groups are
capable of forming pharmaceutically acceptable salts with pharmaceutically acceptable bases.
The term "pharmaceutically acceptable salts" in these instances refers to the relatively non-toxic,
inorganic 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



15 nonor adi cal s whi ch include nonocyclic, bicyclic, tricyclic, and higher
mul ticyclic alkyl radicals wherein each cyclic noiety has fromthree to
about ei gD 20@vios3T2at ons. Exanpl es of cycl oal kyl radi caCs/usealcous46

cyclopr BY 1 GY Gl liapentyl, cycl ohexyl and the like. The term
"1 owes ¥ li ﬁil q@mbm}r F%ﬁ;ﬁ%ﬁuMm ity fréerncixbfobirveith mmﬂabbf‘t&use; stich anthal ky|

cont a car QaQn tons one nt al ni m one t. about si x
car bthéﬁogw A T SR S I s ML R et
combi R, of STpHafinAtuRBIORBL: 618 URALICHRAY, L5 RBISr BRI am

optional Iy substituted branchéd-chai n hydrocarbon radical haV|ng one or
m)r e Rearesemiativerihormaisubicadlyrseepiatde cativay insdpderabiralit axallcating banth saltsisnehyascar bon

e R R e e e e S T e

25 Th %xéxﬂ?m o£36uhOcH the BXdes tHAS catSRuBe iriliitle s8iRREhRIroxife, PordRbinAL hydfoxid&f er s
to to cyclic al kenyl radicals which include nnnocycllc bi cyclic,

tri cyeholine hydeoxide Sediurm garhonpies No(Gikleliah. anddhe ke Regrescaiativearganisycl i ¢
t 05372
e (iR S MR et ashdito f SRR MRS, SN0 0072

conbi re&tyilemadianﬂﬁea et‘hahoiammeadle&iahe]myﬁnd] @meﬂ@lnefalnd whd Mice. tThisdneehtici Adscar bons.

Th term."alﬁw as used herein,. alone or, i n conbi refers to an
Si oNaYFYIE <upteriglongl agy e Eliiifggﬁﬂ e?ntaﬁmgc%%w alEFb%Ocniqu}l’{ﬂ dgjdisclosed

br anchgds¢ hWafbr By Qﬁ QERLRAR dig’i‘z@fs?cﬁé RRANES I He oDlaiflld ) sueh GRAEBR68H PON

triple-bonds and having fromtwo t about thirty carbon atons, nore
pr ef elSablfpr éxanmple,Rergoeratbosmprewel ve carbon atons, or fromtwo to about six

.00 g B e PSS SR 00 o
1 3- buysrach tevebf, padichidelylsbkates H‘ﬁol&f%fﬂhs cyslaad ohfath eithst sti@fohetieion noﬁ*-| one

in combination, refers to cyclic al kynyl radicals 10 that include

rréﬁ ocytgqu@ommquu@ts of piselyent, and ais @ften gerered during iedqirpeesapkysipllizatical s
wher e '\xflth V@%ﬁnﬁﬁéﬁﬁte}n‘y &gépﬁéﬁei% Qﬂ%ﬁt&i ‘é’dUhtaP (P er! &hﬁ%‘i’ %d‘?ﬁgh% . %ﬁd‘?& gLoms. The

term erern one br ‘conbi na ers to an

al ky nyfbrnfeivii/ g thé s@lm:rtt\wwmr a;b@ubhslaoes gy foanal wl[étethta eoent ibelcehaal kyl "
"het eroal kenyl " and ' heteroalk nyl" as used herein, alone or in 15

conbi ﬁ’aixr@ﬁwgt‘r ipelide the dlffélleaﬂ@yai pa@h@gmﬁra&gﬂ@aﬁm& Qfitheisamkslementekeny|  and

| k d
2kel or gPepieh UL £ SomBfund B L 1RO e BRI SOy i Rl °
of29gemnnfrared sp:agera meltihg pointsp ﬂemﬂbtdnamlmess; rcrysmibhmt omgital irfieelemfical Phepettés)rs
"l ower tero | ower tero § "|.ower hetero kynyl " as
used HEPEIT A gpiihibing, VHEs SR AR I BB ey et pB et P G 5
het er Q?}lefa\ﬂlzatlbﬁt ﬁfd%rﬁ@é%fnp@ﬁ%r@ ﬁia?rc%@ekeywéle c¥Rtal NG dBﬁf?l'Bté wo to about

si x carbons. The term | ene"” as used herein, alone or in conbination,
refer sl’htann@edﬁmélb'@n@epﬁv,bdh pi@dmgy of tlgrcoumoumbdaﬁﬁhle inventign thicluallegntt ard notcan

i nk two, gther rou s_t.oget.her efe ere nis
1 8 adisp i Sefben Y BB Eimorih: Sisytodrivalifaer SopevRr iR BatEEn ol o
bes suhsfeidady @@h@ﬁva& draErtigioatiies, @Ml/[m{bhtbﬁs&f SEHifT®asds ﬂginbéald @Bﬁjugét@s open
val ences need not be at 25 opP05|te ends of a chain. Thus - Me)- and

- C( Mephosnhalp estess msdal saltseandesyliopate esteisky | enes, as

Suitable positions for derivatization of the compounds of the invention to create “prodrugs”

include but are not limited, to, 2-amino 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., Ed.; Academic, 1985, vol. 42, p.
309-396; Bundgaard, H. “Design and Application of Prodrugs” in 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.



can a cyclic group such as cyclopropan-1,1-diyl. Were an al kyl ene group is
substituted, the substituents include those typically present on al kyl
groups aswdesewioszd herein. The term | ower al kyl ene" agcuasdodeeisiué, al one
or in cqrm@r nati;qm: mfeqrsnt”puuam al kyl ene group containing fewer car bon

at ons, The't @i’ nse%n" J dfhersin tilides) babutot Himited &, lonfodlpwing gr8GpsTad t er m
" car bap ehal: e qr. in _conbination, fers.to

al kyl , a? en &? s Sty %k u[ps Fe’ﬁ@uoalcﬁg}t(’maﬁe@t & BRUAGE gﬁnﬁ@f‘é’%‘%ﬁynyl

gr oupgst\afmcdtcabslﬂatmﬂranagy@é iefc. Oor any conbination thereof. If the chain
IS paé f a linker and that |inker conprises one or nore rings as part of
the copddwBsREdregs purposes of cal cul ating chain length, the "chain"
only inclgdes tose carbgn atons ¢ hat congose the pottom or kopof a given
ring and fiot bot#, and whieregthe 35 top and battom pf flhe ring(s) are not
equi vardht R n‘tNang(t) ét%or 9Japst ami‘é)d\sfhal I—[;l/Q@s/g\cR i WN%

2006/ 105872 PCH US2006/ ®|11846 H 11, i tH 1 ng tHB hnftsng +|11 r1:::!

chai n contai ns heteroatons as part of the backbone, those dete f atons are

not cal c@ ated as art of th carbon chain IRenih TheR'tesm rrermerced ring"
as usedy |n/ EEN "?ﬂe ic sthucture,
i ncl udi ng ro et roaromatl Rl '\10| cyc s ét e?‘ﬁcygl i b n%noéyclRl c,

pol ycycl ic, hand fuse rings. The t n%rrbered id meant tof'denote the
nunber of skLeI et al (or ring) atons that constitute the ring system Thus,
for exarrgte spyrrol ex pyrrolidige, osucci nigi dg, maleigidg, tetrghydrofuran
and t hi opheng are fiVe ered|ri igsy pyridi fle, spyra r phol i

pi perazf\'ne O/ég EeﬁNdjlkr%/@ahng U)Nr/lk rﬁ/g\l%g “atNeJ\éi/'D\ Rn’otqr)g\cs/rm?ﬁ%s %J\ R

phi hal i Hi de, i ndol & and i ndané are nine Hrenbered fused ri ngs. HLO The term
"aryl"™ as used herein, alone or in conbination, refers to an optionally

subst r.omat d or.a |caI to about twenty ring
atonsidiéﬁtdg%yrq?qxa/&) él?%%?ﬁ%‘ fugF’o f‘“fecf{r?? é%%ﬁ%?@/éﬁ(yg?%ﬁréu c rings. A fused
ar 0rrahﬂ<0xydaﬂg)nly&ddy@1kbrl et allas eftérd rrarwatér@aﬁcp&trsumu@ e@htamﬁ%se swlere the ring
of attachnent is an aromatic ring, and the other individu rings within

the fUXy Thairme H‘B’é" HrusAhberein, Alene polrcombinationalefasy to 4ncopsiondldst er ocycl i c.

Fugt h ed aromatic
rt*%gﬁ%bgﬁtﬁfﬂn%t%ééﬂr por sk e e SR S I L R
cont arrramngtdfdabhla\&mg(frbm b 0! hbdue thitt A b OnH ¥ preferalploas tofwedve/darbdHsOUPS

i ncl ug ?uﬁﬁi g]tat n, phenyl napht hyI ant hryl , chrysenyl and
benzofHER Fo plicyl radigals ude?ﬁ%th}’]e?thi’ F’d%@l?y leisgpropys nbuid, Behuylnsecal one or
i n copRivh I 0 about ten skeletal ring
car boggﬂy Z&Bg?tyl t&%%ﬁllﬁ)gn {(%yﬁl r| lts/dsnt&éfrlrééhk he term"heteroaryl” as
used Whe teirm, "ca¢loadkyld ras usaddmmn,rmnm in cmhbmatmm retbtsl torgdlicyalylbst i t ut ed

rratlcr als con i ning from.abqut five to ut twenty skeletal ring
{ rrsmgﬁara\aﬁ:@ h’fd C%Crhct Ye'icn Caflb‘rré’n‘ilgl chetlicyelicocdyadicals, for

exanplybere@xy:@R '&ycl[ti ﬁlbiéﬂ}elﬁbs froh fH#6o to a%@ﬁﬁé?%l&t%‘aﬂfon%ﬂf?ﬁé) @EaﬂﬁﬂZS oy dl%éﬂi}/s and

het eroaryl includes optionally substituted nono-heteroar
f us edradiqatsriselpge CY@@?T@BﬁsC}f@éﬂhuﬁ@, yclopeatst, cyelehdxoi MCbﬁ)bdlﬂm( e.g., quinoline,

Fusea i B8 Ehusr AUbS S ysof ST e by 0t BRS t RR oM i ¢ e

ot her fewredicxibet atonts, BgS o‘ﬂb toitaintnyerrddl 886l td dbadt s1§)(:§ﬂt>8ﬁ\ams be aronatic,
hft erogrorratl c, alicyclic or heterocyclic. The term het eroaryl al so
term "alkenyl" as used herein, alone or in combination, refers to an optionally substituted

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 alkenyl radicals include ethenyl, propenyl, butenyl,
1,3-butadienyl and the like.

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

wherein each cyclic moiety has from three to about eight carbon atoms.
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i ncl udes nono-heteroaryls or fused heteroaryls having fromfive to about
twel ve skeletal ring 30 atons, as well as those having fromfive to about
ten skel ewal2o06/m0837at ons. Exanpl es of heteroaryl s i ncl ugeT/vseedaouts46

i mitatiop,.furanyl .. he Lynanyl, chromenyl, pyridyl, pyrrolyl, indolyl,
qui noThates “'Mé@dﬁa“e%w'@ﬁ; ﬁﬂ{ ﬁé@&n,i aAlorehyOr in pythbinitig, refors td az e ylkeny) hnvngl yi |
oxazol yl, isoxazolyl, benzothiozolyl, benzimdazolyl, benzoxazolyl,

benz ot PmdwP49 8Peut s bR adi azol yl, benzotriazolyl, quinolinyl,

i SOQUIPROIhAYhicvh 89k 4 ih Wdne dr 30 04hBinAdn, réisqB%h i QubdiisRe@nd 35
t her TR el ey 100 Mo s Moo oL B0 B AOn, rofBis8 ﬁ)ﬁ 1 P[l.1141 BT
11., 1&traight-chihinbt opfiodalty: substityted bangted-cHajn hydrocarbon raligal lefving ore' aymeare

hej ' eroaryD : as. d herein,. al.one or_in combination, refers tq. a

ek ex BP9 SHwA AipTS Poud g s ERFE L iePal b b i nS B0 prétaBpivgy

t hi enghym tR'th BhSitltwe R¥ cabbol YlomsP¥F fr&indtvo t&Eboult Wixedaybon atéhas, a8 Bkl as@hdseycl i c”
and "alicyclyl" as used herein, alone or in conbination, refer to an 5

opt i ohaling/fremiwioite abewt founaarkonatorns. Examenles eofadlynybrrdicaifeinrledagtliyadat-bon
ring syste nt ai Ni fr.om.three about twenty ring atons. The term

al i cyB%PXW%%‘BB@E%’ﬂr]fggﬁ'%q%ﬁily@g@f“lighealg% fused alicyclic radicals. A fused
al i cyThé ermmyydedkaiyl" s @@l heRid, aloho of irf ¢ossinatlongrefab es eydibelkynplradicals
attachment is an alicyclic. ring, and_.the other individual rings wthin the
f U edthat inslpde monosyilicabicy iy trisgclig, and hieber matticyelis diounl gadicply Wf}%rﬂnceaélhd

het er Qfdﬁlrhcﬁetlyyaésﬁtoﬁ{ﬂ@e!tb%&dt'e‘?%l%%oh Bohides 10 nono-alicyclic and fused

alicyciic rad s containing fromthree to about twelve carbon atons, as
wel | The tdamsdoveanilamnyl ng ukedhertiny dend ar iakcombirtation cafdot atatlymyl Examgpl es of
al i cy%l i cs include, jthout limtation, cyclopropyl, cyclopropenyl,

cycl obgmivo t@?&?‘&ﬁé’h?? onseycl odecyl, cycl ododecyl, cycl opent adi enyl ,

| ndany,e (fd "Héf@ﬂo%k?f"?“l?e&ér@ﬁﬁéﬂyl"’ AU N RdaBE Ry TRsEEh4TBIn, hiBHE6r ial | cyclic”
and "lower alicyclyl" as used herein, aloné Oor in conbination, refer 15 to

ah5 al ceybinatorh asfenty intindeoptionaly substibitedslkylealkenyl jand) alkamystiyctueesgas,

cycl ogropyl . .cycl opropenyl cycl obutvl ., cycl opentyl Liny

vl ofesepea amd, SR ERERNpve R Y oo CRBIrER GRS bt b BB o B0

al one i chiboB 08P BRYdeAMmitrogére bullfi@, plfbharoas diycombindtidny tiegecfat ur at ed or

unsat urated nonaronatic ri Qg) radi cal s containing fromfive to about twenty
ri ng dhetasmaliiomer balsresikyipr ower hetewalkeny " and nlowar betpwaliyasll gpusedisreiBs, f or
20 exapple. .o . Nt . , S t ocyclic
i ncl u&eseﬁ%ﬁ“&%@{%}%&%@%@%ﬁ%ﬁ%& lﬂeg% 8@%@90 ?@@ﬁeﬁgﬁ?‘géﬁ? gq a?.%;niff used
het er Geyia} ifont @i oaboneyx cabbmin from two to four fused rings where the
attaching ring is a heterocyclic, and the other jndividual rings ithin
the fdde I'Wé'tag?}’é‘???c P$ Used J9Tean | 21HgyPT BRCOIRRIARqT, ,refjﬁrétt‘é?éé‘fag‘ﬁ’ﬁh@,gcaébﬂcycl ic
or he YL & it 16 r ; ' RV ASS TR0 9-RRkEHQ i.c and
FLsed B B it e o b e P T o ol STaP™ i ng
at ons whass misl 1-8 asd predereblipanis hef, fhough fihere specifibdan dlerierskaahatsalbe ring at ons.

Exanpl e of h lics include without linifati t.et rahydr of B
bonz o GHPBEThYY OTELERHRS APD FHHELH Yhet TEHERs ORGPy AP OFRE. The
t 85 o%f)&%ren@s%iee[&ﬁlﬁﬁl Tigus -2pgMe)-oar-chabp! Ry elsvlbe ré®rdd erashitRbrds, &4l one

or in conbination, refer to a heterocyclic ring systemhaving five to
about ctea cydlisl group suchrag cuelopropare 1.4 -diyl3 (Whethyd rboyengrgyoup isyprbstituted, tlyg |

0 00| b FERLCUP o RS RSHP EbBEoh b o Y v oo
The term "lower alkylene" as used herein, alone or in combination, refers to an alkylene 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,
alkynyl, or heteroalkyl, heteroalkenyl, or heteroalkynyl group, which is linear, cyclic, or any
combination thereof. If the chain is part of a linker and that linker comprises 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

-11-



above in which at | east one Hatomis replaced by an al kyl radical as
defi ned above, such as, for exanple, tolyl, xyI yl and the like. -13 WD
2006/ 10537025\13]‘1/0532006/011846 Thei tet'ins "ar' al yl"PCaiisdec/oaes4é yl "' i

as used herein, @‘ qe of 4 rrbr nation, refer to an alkyl radical as
def i neetdatiinites it ok g&t ;thamrrmntzlu&tlmtnroaomem paredf thy backbany,|thosedi cal
as defj ned abov h as, ff | e, b zyl, 2-phenylethyl and the
i ke. 0 TR0 oalg @3? dar %n ein, alone or in conbination,

ref er ght QerA nidnfdered ﬁﬁ'g C&%'us@d?heréndﬂBhé‘&dm%Qﬁib%ldtanVﬂéféibtoaén}zl c%f@% stARGirkl at om
is replaced by a heteroaryl radi cal as defined above, each of which nmay be

o) pt i ofrdluding mbmatmhe@eloarmtw eligyclml hasspeydis, m@@@cmépmqwcyah@ raed disedln

COBP! 1L S 800 ol s Bl 2 Sl B B,

et hoX¥ongdfitité q&cmg sysRap rTlﬁ@Xﬁbr eReriple Pé¥sold, POrrblidia ucSHainide pAYimide,
tert-butoxy and the |ike. 10 The term’ "| ower al koxy" as used her ej n, al one

or ntfé@hﬁ RArppand thigphese g fivg Ia‘FIR‘éﬁ(?d GRS PYTIGAG, Mgt meorplo B oRipeTazise,

car bo r i on,
refer %%ﬁ% %&?&&?ﬁﬂém@ Rfaé be er I,ﬂa@ﬁ%ﬂa@mﬁ‘%gy 19£nd [ﬁ | nerggéglglteabove
Exarrphmmnbﬁechﬂ’uyédmygsr adi cal s include phenoxy, thienyl oxy and the like. 15
The terns yl,thio" and "thioalkyl" as.used herein, aﬁ;}{e or

chhbi d&eit a“ar%lf &t uied hgrrl%r e Ot i Qmbighiet o eLg|tR i option SPEtEhe ¢ erm
al kY1 ol 1§/AHdARndRALadicH B1 LR iELbAR K Bhg Bonits 8 fiRTRLAmoAb.ONE OF 1
conbi nation, ‘refers to an aryl thio radical’, aryl-S-, wherein the term
ar yl |asanazr¢1cctafgs aed fisbd mmsfﬁae‘lrtger m fubst 'cafomamyhngr ragticahsonisiesl fivextwiortp falrone

t f th i th t
Pt er SRS WIGHebF FHear syt an ABypiedig i be g they tEPAR ngt BHGLy |
combi mgd fuSeH r11'i§1fn§ be Efbn@atfcaﬂét@r%bronﬁﬁl@) ﬁ & & IBterb@ﬁ:thgﬁrtﬁér kit terﬁi aronyl ,
al kynyl, aryl, heteroaryl, alicyclic, erocyclic, arylal y1
héder @mhydea Inayplo-anprapiéd ringsandaied) aromankcemgs coafaiying fronasﬂy fo alipat @recb‘eﬁ yl,
I
al i Cy%g b?ﬁi/l ag)g%g%?‘?%ﬁ 23 ﬁio&g@élx#uﬁ}t g)ﬁ‘on.? Elxq 5&&8%}’ éaﬂ% dﬁ‘thmgr %Qgrﬁ%]]ggﬁfe ;Q%l

option rm-acy as used herern

conbi gadupeinchidy etthotitdirhitetiodsplesnyl) m@plﬂhyl(;ﬁﬂ(t@ylﬁ chrinbgylpard behzbhyrédyk ying

al kenyl, al kynyl, aryl, heteroaryl, alicyclic, heterocyclic, arylalkyl, or
het erééﬁtWéI kyl wherein the al kyl, al kenyl, alkynyl, aryl, heteroaryl,
alicy I naI |y

o 1 0 e G REORYP s Sacq RV LN o2 BB R AR IR 160 6

c2abi nboutden skem‘tﬂrrmgtaarboﬁe @)mhdngr delaphthyBﬂngk)tsydms aryl or arylalkyl,

wherein the aryl.al k e opti.ong] | .
subst gt tristotrafl i uaeior g 3G e PRt b oGO ORI BHE ST r of or s
to - %@&t%&llcals c&ktﬁmh%’ H@iril%ﬁgﬁgiﬁrﬂl) dBout W ett§ SRe1BBT BhP atoRlsQNE whterd dhe

conbi nation, refers to ¢ _
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 heteroaryl 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 heteroaryl 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 atoms. Examples of
heteroaryls include, without limitation, furanyl, benzofuranyl, chromenyl, pyridyl, pyrrolyl,
indolyl, quinolinyl, pyridyl-N-oxide, pyrimidyl, pyrazinyl, imidazolyl, pyrazolyl, oxazolyl,
isoxazolyl, benzothiozolyl, benzimidazolyl, benzoxazolyl, benzothiadiazolyl, benzoxadiazolyl,
benzotriazolyl, quinolinyl, isoquinolinyl, indolyl, purinyl, indolizinyl, thienyl and the like and
35  their oxides.
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R -14 WD 2006/ 105372 PCT/ US2006/ 011846 wher eeach' of k! " anal ' ai

re~i ndependently selected fromthe group consisting of H alkyl, aryl,

het er oar YW 208éad/105372i ¢, heterocyclic, arylal kyl and het ePaarugk@eloyissc wher ei n
the al kyjkr &t yii,| gg?ihﬁ{tnmgoqr;yIg[g;gg Ljalki cyclic, heterocyclic, or arylal kyl groups

-----

may bel§iebraveihaerpam] tasuses erpia, tlengrer intdoimbanitide; refansito's Ivteraanytidvings

used | L I pat i refer.to. S . RCN5 R ere each
of R ang preo il kel He SRR, 0T, polar! PGl uingigun etng Brrelgl o 1
al kyl furanyll , heteroaryl, alicyclic, heterocyclic, arylalkyl and

aryl, heteroar%/_l , .alicyclic,

het | al kyl., yherein the aikyl,
hgt 2{ g@%’rﬁ%‘é!ﬁw&‘fycﬁ?y@ {@FY lgapﬁlsmr% adpci s Fombatien, refattedn The term
" 00" oBBotkIISGubi @b satila A% r AhsditaRAHLAR aﬂ@?y&r%%ﬁ%ﬁ Egg g?%elégo%?ﬁjr%? ' ;nn q

"hal ogen" as$ used herein, alone or 1 n conbination, refer
| . Théonethnes tolabdwtdivkyty ring aharho al eeteyth Alicydlia vl des mydno-Aigclid@idoatdgoxy” as
used Qﬁ’é %hig (ﬁlagneA roin.. c?.nbi nation, .refer to al kyl, al kenyl, alkynyl and
al koxy &t _UE% Fey, 8_683383(01 P RIS ﬁfﬁh@%éoms@ﬁéitrﬂftﬁﬁtvﬁmwhﬁﬁmﬁmé or

mor e bitatdiicRER, anGib Plica, alhme}oﬁ}f'e% iRfiviaed! §Wi@§ﬂ e ke G ATRL AR LRD

thereof. 15 The terns "perhal oal kyl ", "perhaloal oxy" an perrﬁalfoacyl "
as usBYYherERatic hetgwarmatie, aliayelié ard haberocyadice iThe deral Midycli@ilkyimkydeand acy!

ragli c as; i Y ich.all the H atqns are replaced by
¥ PloBoelTREuIAS AN ALl .08 o LA, B Rl e
t er msas Wellves thpes baltaiaingytom thrbonaiboReEh akiesh kvhRX Exampihs o AEfcliPERRRRacy |
as usedHPEﬁreJ n, alone or in conbination, refer to perhal oal Kyl,

per hal'¥: FBitsronn ey cimreyloweiaprensay aydolpgylasydemsohilbodlodbeyle, having from
two t gudG i T r I |, .arylal kyl, aryl,
het erg}éryl ,%% i %@{e@@ﬁ%&%?@%ﬁy}g ?{@&éﬁ?%ke%a IW%,SygF%‘@nyl ., hal oal kyl ,

and h&heteoak Ripiver alidyetie" aplt lonal dligydyb sk utdd 1egeinydb@adrid lcomdindtian k¥fer ary!

het er par yl aljicyclic, heterocyclic, alkyl, alkynyl, alkenyl, hal oal kyl
aﬁ% h{ez’taé#/%ie?wﬁliﬂ h %%Ee.e teR O‘{té?%% 'eLﬂta}l%ngiCPshons,efsg-,L@ébpﬁmyéiqyssloarqpneylor in

conbi yadldtamyl, éﬁﬁ@feﬁtyq,qiecml’lghdmgge i R and 25 R' are alkyls. The term
"l oner al kylsilyl™ as used herein, alone or in conbination, refers to

- NRR 'Roe {grap ehqterocyglichamfl Hictesoayclydivesr usadl kglein, albine of ar conitdnativn red s ed
her ei n..: al o] | pation, refers to ~NH2. The term "al kyl am no" as
usea PRicBRRYSub o GRTNCR Bl P wtiE SR Bpde Hes oty Gap e FORREYED 30 R
| s al #yout tWidigy Hag BonRMRabky/ dr' mé® Jf %ﬁ?ﬁt@ﬁlﬁ arélaﬂé?é}gatgﬁls isﬂcgf%nﬁjrnat i on,

e

refers to the group -al kyl ene- NH2, wherein al kylene I's as f ned herein.
e t SrRHPIGoXY &SP, BHTogen. salfuy gadiphespboms. Thetesmdietdrocyctioiichates amnos ef ers t o

}32(13'/ %ﬁsé%%&gc ;%k?%ﬂ gﬂﬁ%ﬁ %@teﬁ)c@@l?c ﬁlg Ala%af XY bfea Bétgro\(/:\gl)chzcorg 1/ca 0n51§y7 gontain from
two to four fused rings where the attaching ring is a heterocyclic, and the other individual rings
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 atoms, 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 alky] radical as defined above, such as, for

example, tolyl, xylyl and the like.
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Thidte n"~"ary~a~l kyl "am no"' as' usedaerein, alone or in conbination, refers
to the group -NRR where Ris alkyl, and R is aryl. The term

"di aryl amvoaooca®sirged herein, alone or in conbination, PeTASko1tshe group
-NRR' \ er.ey R and. R .a Al _‘Il;;;l. 5 The term "het eroaryl am no" as used

her ei ’rﬂﬁl ﬁb{‘lﬁgl éa@gﬁﬁy’l‘"{ { l'ﬁ:‘ﬁﬁt}i 'é)fs useé hekm, hlont beingromipnatinRrefatie ae aRyl s
heteroaryl. The term "di hetergaryl anmino" as used, herein l;ﬂgl ogeéf')er i

conbi FaiGebes defmed phoyeginrhichytdeast ongratomfrgieplapedpanrarybradicapgsaedingd| s, The
tenn ; | Heh ek OBF ¥ A8 G 4l Ff&ﬁt@l? iAd g @Re or in conbination, refers
to th%@cé’)ré’oup - ’%g Nﬁ%{ﬂ vihere R ?s r ﬁ and R is heteroaryl. The term

" car b&hy tetmdbetesedylhlfyEias usal lemenolonarrdo wbinhination, refees torag alleyl radécal RHC( O) OR

- HR psS, . wherei n R be, but i t limted.to alkyl
a1 kengrineg g iy i RS o 196 oft Bl raord By e ety o g g uglfodhe
aryl abigploraniicl@bpbe dptidmillyyhbstitliea.ei n the al kyl, al kenyl, alkynyl, aryl ,
alicyclic, heterocyclic, aryl, heteroaryl, arylal kyl and heteroaryl al kyl

gr oupTherteym1'sllkomy'ops wsed hetein, alope or ingosehinagon, Tofer {9 ayalkylatraadienl, Akylf any|

includ t h Lfanyl (- | .sul f- - CH3) 2
anat R Vi tanEniitad fhbea b el @ SPaRERP RS A e HE) 2
r ef er sthbRy, propMCispdPsx g wbmoxy, ke btbry, Becrbytole, tehitbiutdxs andthd likb. t ed to

al kyl, al kenyl, al kynyl, aryl , alicyclic, heterocyclic, aryl, heteroaryl,
aty| aiﬂ%ﬂe@néo‘ﬁ@taélﬁ%%’?lﬁ Bfaereiiy2dnsios 1 pRMBINRYQN, Tefersde g ,afkawwp, aryl ,

alicyghiifs o Qtoha%toﬁfﬁﬁléﬁbbﬁa%)ﬁfsyl , heteroaryl, arylal kyl and heteroaryl al kyl
I'Ty s

groups ne e optiona ubstituted. Non-limting exanples of sulfanyl
gr oup&he reruUdeyloet"glused fiaeip] alonSGHE combihatisn,-refersotoyansuylfetlrey radicabCH( CH3) 2)

and the like. The term"thjouryl" as used herein, alogne or ip conbination,
" of er b5t sty e EisAEnEH AR ve-WrEmRIes of ey Beadisly melidg ghene t od ¢ o
al kyl iglytenyind 18t kxgyl . aryl , alicyclic, heterocyclic, aryl, 25

het eroaryl, "aryl al kyl and heteroaryl al kyl, wherein the al kyl, al kenyl,

allkynifhe teamg["alkalthiol end Yhioalkykrasayed hareinaalphe ohiatcombanajion, tgfey kaikglkyland

het er garyl al kyl.. grou may,, be opt.i onal | ituted. Non-limting
exanpﬁ&g¥%‘$°{i1ﬁllf>g'r§t &E?ISH%EG eﬁ@l%@é it e§$§€?¢0§ﬁy| (-SCH3) and i so-
pr opy Tae kdramaky1{hi SGH(UsEBhetkingfldné Beinl dokbinaliog, detirino guayl #liovglicalaaryl-sed

herein, alone or in combination, refers to the -NHC(NH) NHR 30 group,
wher eivierRin e teran apyliis gsglefiped abowet ed to al kyl, al kenyl, al kynyl, aryl |,

i L e e e et

heo er Sarwhereianlyd @ik \heteasudyliehedefmey bbdbveyl groups nay be optionally
substituted. Non-limting exanpl es of sul.fan roups. i.ncl ude

met hy 156 isEhAeY -aseﬁ%sher%mﬁ?wrav 6P LoD, Fiters 99@3@%%&?{8&@% i ke.
-16 /. - or N g 1saii ' d""th detl
ear a%seggﬁ%%&@%ng ‘ol(r’)gks/}iq%g)&rrﬁa? %léam?ﬁgg’rl{eé?eer?a{égc’adr@tﬁk }J(r)laat om

coval énateroarylalybahersin the akkyh atkenylhalkfoylpalyl, brictmryloalicyrhe, detsfoayalied sul f ur

is (I'l). .Thes erns y be used interchangeably. The term "sul fanyl" as
used ﬁéﬂ%‘#@%@%ﬁﬁ%ﬂéﬂaﬁ EOH5iMat 1% ftlo yes?ugsﬁ%l{%éhe -S-R group, wherein R
Sopay Tihe 1terHP¢ac§§>x?0£s udelhbReh, b8 bkt condikitnl refék ky/ihklesteREtobp ~OBLOWR;CI i C,

heterocyclic, aryl, heteroaryl, o _
where R is H, alkyl, alkenyl, alkynyl, aryl, heteroaryl, alicyclic, heterocyclic, arylalkyl, or

heteroarylalkyl wherein the alkyl, alkenyl, alkynyl, aryl, heteroaryl, alicyclic, 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, aryl 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
q
R-C-N—
R
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aryl al kyl and heteroaryl al kyl, wherein the al kyl, al kenyl, alkynyl, aryl ,
alicyclic, heterocyclic, aryl, heteroaryl, arylalkyl and heteroaryl al kyl
gr oups nayobeosesizenal |y substituted. Non-limting exampiras2ak/osisté anyl
groups 't”‘?(l deurrgm llsuluf@wdu ;- SCH3) and i so-propyl sul fanyl (- SCH(CH3) 2)
and t hdlete e ﬁ taey mﬂé;mnﬂém}y swdstted Srams € grewpeconsistihg n€Hopalkyly aryl,
conbination, refers.to a s | fur ygfl‘nﬁcoval en | inked to three atons, at

| east D6HrE0RYL GRVEH ’|h§teé‘?Fy8 A d hefrrogrglatiyl, vEhsreiathe kel a8 of sai d
sul f up i or in
conbi #gt@?%gyl Y fygr{% hte{c%?(t?cr%ﬁé ;Gcr)&%gm(g%bupsqﬁa e%)etlnﬁlalé' E]ubSj?l]ﬂi{‘?&iabut IS not
i m téalettml"r&yoamm'kmlthloam@hyas usaql h«brem along prin @mmmtmomﬁerlto c, aryl,
15 heteroaryl, arylal kyl and heteroar IaIkyI wherein the al kyl, alkenyl,
al kynyl, aryl , alicyclic, heterocy “Il' ar yI het eroaryl, aryl aI kyl and
het er oaryl al kyl gr oups may be opti arré%/ substl tuted. A non-limting
h

exanpl e of a sulfin group i ncl udes ylsul finyl (-S(O CH3) and the
i ke. Ve sashRf Rsa@rl e mégpeaé@alyrf@}e@teé from Ereesrawd mnszsaﬁapﬁﬂt alkHl, ardf ers to

a sul fure, 3 nll?cﬁ/\‘,ﬂ# qf%{elr eycli 31@ ParfdHbter salyclfa&d}% ?118/ whi ch are

oxygen ato orma oXI| state o mis (V).
The t dweterdasyil almwhc‘i heteroryelic, h:eragtladkylagrom gy bmopimmhll;nambsﬂmted efers to the

group rein Rmay be, but is not limted to al kyl, alkenyl,
al kyn;slqhe%%ﬂ/loxo at Pi“é BT, ARNESy e pappipation, veters th 0t oaryi | ar yI al kyl and
heter o)t 'ﬁélogeﬂmﬁsr el hbR, ﬂio'ﬁM lor 11?3dﬁﬁdiﬂa{tlonaféféf§Yd F, @ B an@i icyclic,

het erocycl i c, yl, heteroaryl, ary ﬁ and het eroarylal kyl ‘groups may be

opt i orfdleltgrmsi bslpalﬂim "ethalgaikenyHo 'r‘hallqaﬂh gané%hmlpalkow" as used haeip) algnmnpm
| udes 2 th hi t
used HETRREOK gL Lk Ml ARt Hib ey it es. ah dSsshBr o Bechirae  *°

coval eubstitutkd Wktﬁdmb or idbﬁr@ﬁu&ﬂ{ebcﬁhlcﬁir@gﬂoroﬂﬁl% oF bdiktd, SrONiRborMihainson state
of said phosphorus is (II1D. The term "phosphi nyl " as used herein, alone or

i n corbfrertt i on, refers to the nonoradi cal derlved 30 froma phosphlte

gn8up ’Théﬁelggf"? glog e]r-ﬁag 1%%1836% P ‘as'ﬁ]&%%% 1" Qf Pééﬁ%gr éﬂe«%n% oF i O ne or in

conbi nati on er S cov r atons,

t hr ee cofbufation rafee td)adkgleﬁllk&lmdyfaﬂ@ aofl radicatias d?escﬂfddcubov\éleﬁ &ihith dllhﬁe for mal
oxXi dati on state of s ghos harus_ is (V). .The term osphonyl " as used
her ei oMy HRE° ‘?’Cept]?ygiilr‘?ﬁ‘ FachigRnes, E’Foé‘?*lgest(&l?‘iliée%ﬁ%‘?r& '&‘Pns thézeefer i ved from

a phoq@l@@aﬁ{sew&?erha f it Qﬁ%ﬁgu(gﬂo&f,%@%ﬁ/eégéﬁeﬁaa f@s%é@@%/ 011846

The'l e ' phd pl use ére n, n conbi nat 1 on fers to a
phosp Hn@rem; alactno o ncmmli)maimry réfem@drhabaiIWhmedW@]wlaxmm pethetoaiyhratifealsf or mal

dat h The t h hati dyl d
hé elar"i1I gﬁCB & gt?ovenl% Ib‘?ﬂﬂg O%&Bgogg é’lxscaftf?nfﬁe re}tr)nmorgdloigl 2 I5 éerl \allZdufS(raom
a phosplasths@yeMalkyBardaiin 3@1 E}Q%Y@aryfrﬁﬁc}lcﬁ& rﬂa&@@;&ﬂb omm HRynyRSaksS

herein, alone or in conbination, refers to a phosphorus atom "coval éntly
| i nkedatoslkyband heisraslkyl m@&eﬁptlﬂmlmuaﬁemwmcydg@lhyhmldhﬂ aifyl, Whtecdaryls

oxyge f i.d | QR horus is (V). The
term gpl)l}é:é{:c ﬁ&emg%%lc ‘%{{ga%% 1herel lhaiqatlkryé ﬁ%ﬁmgg(ﬁ'ggﬁ’gpf on, refers to
t he mmﬁrtaeh 'Qﬁltylsﬂyl" as used herein, alone or in combination, refers to -NRR'R" where R, R' and

25 R"are alkyls.

The term "lower alkylsilyl" as used herein, alone or in combination, refers to -NRR'R" where R,

R'and R" are lower alkyls.

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

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

The term "aminoalkyl" as used herein, alone or in combination, refers to 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 alkyls.
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10 derived from a phosphoram de group, as defined above. The terns
"optional" or "optionally" nean that the subsequently described event or

Ci rcunstamoeoomssmut need not occur, and that the descrrptusessionshedes
|nstan vvger u,{t“tp?;,ﬁeve Ty @), “CI rcumstance occurs and instances in which it
does 'ﬁ HE 810" B8l §dd heptin,caiend or impembinetion, défersitb shd gravedNRRt h an

al kyl " alk may but need not be present, or either one

al kww&gre lsté\a\kﬁmrbbés By sent and the description includes situations
wher eThORr@ Hary18mfiieP 2k LiddUREL dibhe GBR cSthbindBord kkittsSio Aslordinh LNRRONBersher e
the aryl is not” substituted with an al kyl . QOtlonaIIy su stltuted groups
may bB awdiatetarylsd or unsubstituted. The substituents of an "optionally

Siher Fiblsfngn e RBaT Rk B bl Besctb itios i EbbBp Rt 1R RSy e

desi gWﬁé&d{ﬁlﬂbﬁ@éﬁylt hereof: | ower alkyl, 20 | ower al kenyl | ower al kynyl ,
| ower ar heteroaryl, ali cycl i c,. het erocycl ic, arylalky
het er 5h¢ %j/qr@ Kiheteroasylaping g ¥yed hegcier alang/PTgR pombinatien, rsfeka/qoém goup -NRR'

di al k am no, alkylthio, arylthio, heteroarylthio, oxo,
oxa, ﬁ%%pl?&&%%ﬁ?hx%%% car boxyesters (-C(O OR), carboxam do
(- O)“Mrlﬂahn "a@ﬂ]imbei‘QarythdX@s usedHherain, alone GNin coNinationN®fers Hhe géhp — ( O) CH3,
perh erh 0X al oacyl, guanidine, pyridinyl, 25

gﬁ@ﬁ% >£lfeliiﬁré ?Pfggl ]é)fle?e?ﬂfégo esters, am des, phosphonat es,

phos p*i'ﬁé‘t&ma‘éhz@ampf"% RB&E Btein, ﬂbﬂémﬁrc%ﬁibﬁﬁﬁon srufemaah@smew))‘mﬂ@ﬁd
sul fates, sul phonani des, carbamates, ureas, thioureas, thioam des and

t hi oa+(R6}(Q)NHSlh goPIph cwilmrésly Rsuiby bt vt éschay rlmutwdr’myﬂwb aUWQMIbQHMYh agl{e.g., -

[ b t I
Corocibplib Bl RaRRb. it FletoR aryafey i s BB FRAT baditinis p5oR alieyh ut eo
and Mam9EUDEH | Allcselid, ﬁet@rocycl@"%@’ffﬁeteﬁ&y_rhﬁylilﬁymndméfdr@hrgﬁﬂdyi 820Yips Ala§O
nmeans 'pyrldlne N-oxy". The term eteroarémylgrou is substituted with 2 to

515 ubbe ppiiensily substitiiesh Apseimiting,examples @f pul sroBRs/mplpd wadapyg 1 to 4
subst Ryridine- N-OXI de shoul d be
count §§¥§2&§h§%8§{py@sﬁgfn ¥%@%?%%d¥ﬁqhe conpounds of the present

i nventThe ferfiEtyirydd as @det horvdn, afondir én cdrhisiahticne nifersso tmwa)ﬁm@oup, may
exist in enantlorrerlc and dlg(ftereo ic f rms The ﬁ e of the present

AT L SN P e s M ER N S W g hegergeyaligetyh)
| 5 OMehgieRAEyISfylaAY1 Wil hetaiflatki] fferdin the AGRAKA! §1k?rﬁ%lg%ry§ ;alicbigL ur es of

di ast ereoners racem c m"xt enantt oners” (opti rsy as
Wl | . heterocytler, aryilthetegopyl arythé]kylwdrhgtewm'ﬂalhybgmupemlam bg upeonat];iyselpmmab@ t he

vari o forns, and so |rrent vent i nay.feature purified
or enMNOGHERITLS sXFERIE P %ﬂép%o'é?f‘a}ﬁf ﬂp aggf(}@r)@% T [031] Sone of
the cpmpRuntenf(-SOHROM,§ QM tHei@Nt i on nay eX| st in tautomeric forns. The
scope” of "t he present invention is intended to cover all tautoners. As a

non- |Thmt¢rmg‘tb1malryb1 as, used berpiow algge of infapnrhimatiop) 1eferswethe FNHR(PEVHISR® U - ORS,
Re Roggein R oyt R e B o AR RMORS, P A TR B sRle, 807 7O

25  heteroaryl, arylalkyl and heteroarylalkyl, wherein the alkyl, alkenyl, alkynyl, aryl, alicyclic,

heterocyclic, aryl, heteroaryl, arylalkyl and heteroarylalkyl groups may be optionally substituted.
Non-limiting examples of sulfanyl groups include methylsulfanyl (-SCH3) and iso-
propylsulfanyl (-SCH(CHs;),) and the like.
The term "guanidinyl" as used herein, alone or in combination, refers to the -NHC(NH)NHR

30  group, wherein R may be, but is not limited to alkyl, alkenyl, alkynyl, aryl , alicyclic,
heterocyclic, aryl, heteroaryl, arylalkyl and heteroarylalkyl, wherein the alkyl, alkenyl, alkynyl,
aryl , alicyclic, heterocyclic, aryl, heteroaryl, arylalkyl and heteroarylalkyl groups may be
optionally substituted. Non-limiting examples of sulfanyl groups include methylsulfanyl (-SCHas)
and iso-propylsulfanyl (-SCH(CHjs),) and the like.
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10 R, RS RRE R4 RS R4 R [032] A "pharnmacol ogical conposition” refers to
a mxture of one or nore of the conpounds described herein, or

phar macewocaddpsaecept abl e salts thereof, with other clremiusatosoorsponents,

such as 9 il TRE UL | .1 QRptabl e carriers and/or excipients. The purpose
of a iﬁh iy 6$1g§d %ﬁd’ﬁ%@ﬁh&@ﬂ pouseid dhetein, fadamielor imeankidation, sefectoiasnlfof a

car i o iafideg WERLR Prmelotes 3 ommpt bt PR o SR s b Db R ©

CONPOgiayibeRis& inv@Piambsablpuch as a liquid or solid filler, diluent,
exci pi ent, solvent or ericapsul ating material, involved in carrying or

transpbe tqnmld suiianyl'saspjsed heraige pioné poim Q@néolmt@anrefm togibe t $-Fnererp.tierein Ry,

th I
P01 iy e SA0s R aRRid B Al b Ay, BRE AR Hor Rk Gty GERHAR o
f or mubBidieyl and deteedaryiajkyl, whidfeii ﬂmtahl@lpﬂk&r@nta,lk;&gnar}&x anplctis, leteromictic) al s
whi ch can serve as lgg arnmaceuti cal lé acceptable carriers |ncI ude: (1)

sugar &yLdwstmoayl, padalkyand detgrassdaliprhieroups ’6@%193 Optzgnaélvavw@g . Nemlingdingo n
t t 1 h
:Ogir E%X%Q@B%%%%@ﬁ%ﬁ éﬁgl cfhg%eerﬁgéhb' ﬁh %Ig’él( %ggﬁ%ﬁgrﬂrw ose (Zggt a? Z (4)

pomdeSéJH(CHaﬁ)aMhhke(S) malt; (6) gelatin; (7) talc; (8) excipients, such

as_cocpa butte u itory waxes; oils, 25 suc eanu

31 § o Bl ol s aREF Besti, Yok caﬁ%m%wwsf%ﬁ fos Tfuh 36 Coxlen ﬂxy bean
oi |7 10lQY toGhsée Alomns, 8164kt B8Re Bf WRKh 8Os &9@%@ biond; 119 foﬁﬁh])’&héaﬁo%‘é@a?e 8fsaid
glycerln sorbitol, mannitol and pol yet'hyl ene glycol; (12) esters, such as

et hyl S@ﬁ&e@ﬁ@nwﬁvéthyl | aur at e; (13) agar; (14) bufferlng agents, such as

i h . 5]
ot TSy s S Rt A58 S Rnoh gt I BBEISOIR Y 10y
et hyl “mlefeiahal may B&) bubid @Sﬂh@ﬁt@d ’mflﬁﬁr alR6hy3 Ol IkKiyO RSyl &dedlﬁlhetﬁbbﬁmcnﬁm t oxi c

conpat i bl e substances enpl oy ar maceuti cal ~ formul ati ons,

physi bptstsiaed) aryladiod epd b@ﬁr@a%alkylewggn@mﬂha alkyl, allenyle 2kl awkaa:hcyphq,u tation
t brt~
o~g? hletefa%y yifl%dgl cgf %qu%%l y a}%@% g?lg%g‘g%%g(y%gr Oﬁlﬂg&g I'r#: InPP? Igéhgs‘twe%u:]d °

An " exXChngui-Emiting exasipte dfa salfinyh grdupsndlsdanaehypidoédylt @S @)QRBY arictht tige.c aI

conposition to further faci Iltate .adm nj stration of a conpound. Exanples
of exdPpieH SulffrRg’ Fadswhhierdpealons onip ﬁPIE“EPPaFBm 18feE 4P i UHIE AP BRI B ) i urn

phosp I

ol 2 P S e B ey S gt PSR L bR
eﬂﬁ)ecsulﬁarmﬂumwl)rreans an armunt Whl ch is capable of providing a
thera ic.an Iactl effect. The.specific_ dose of ound
it 1BE S g R G e R o i B e G P IR aS B Rncl or
prophyhasdih R 84§ @&ﬂouwslnbt hﬁite& RDHAIRS, alk@nﬁ eimml ned %Q&lct R&caydiicCatyar

ci rcunst ances surround ing the case, incl f or exanple, the s ecific
corrpohnf@roaaxinarwlaéltséme@lhet@meryl@llﬂylewmreadﬂw ﬁll@? redieeingh alkwmel @vyhdaltqy ,bei ng
treat t he ,i,ndi vi d cal ,dai

(o BPter@D gt Ao bash A g HelRR T Anf ol i3 1€ BblishelS3Bosisupa.

f oM abeeit-lifhitdde exaMpl: $f @lbfod}] dOup POludes Hegthgisutroay (vs{ogmﬂgan@meaﬂ&el ve

compound of the _invention. Preferred daily doses generg will be from
9-‘6%‘9

about e ¢smhphesphits” anused herpinmplons Oahlacqlgbma@% Fgfers e mp Iy 20MHy/ kg to

Fol or 50 SHERN e RF R b AR e ffob s fr AP |

t he agfil)can

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 which is carbon 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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determ ne these using standard procedures. [034] In sone nethod
enbodi nents, the preferred therapeutic effect is the inhibition, to sone
extent, obotbhe/sirat h of cells characteristic of a prol PCensténéeissor der,

€. 9., breast caneer . A. Lherapeutic effect will also normally, but need
not , TJ’%@Q@@ﬁh@@ﬁﬁ%&b&glh@eﬁ%‘&o& onbr @ndfindtivs, ref§rate opkosphéres atohan cel |
gromh o i ze of cell mass. A therapeuti.c effect.may include, for .

o ampt Slegis BB B Aomisc BrEBr b ForrRbO G S SEedls Bhospfoys i
reducgynon in cell size; 3) inhibition (i.e., slowing to sone extent,
preferdbly stopping) of cell infiltration into peripheral organs, e.g., in
t he i bt rodplhdspbatrtyd' asmsedbergis slong@pr ineintiination, (eferato the menoradicab sone

extent,.2 referab st oppi n of, funor metastasis; 4) inhibition, to sone
eﬁ en{‘§“V8$ﬁ5°éfr?P ‘?%&%tﬁ;gr%'}{i’gfso&gﬁngﬁlaﬁ%‘ﬁ eving to some extent one or nore of
t he SYRPleaiBpRSpREIanti@s asivséd hereindalsns eeif.coftbinisied, e eton pliosghdres aroinC50
refers to an anount, concentration or dosage of a partjcular test.  conpound

that eqvelcatiydinkedpofpinapmis: thess o§hichass nHEoEer aadh el Which i oty whersin
rreasulrh% 5 qlax- aﬁgﬁ)%t%%fs%iﬁ ﬁgﬁoﬁggp%enbodi nments of the invention, the
v SHUHRE 0%

"1 C50" "val'ué of "a conpoun ention can be greater for nornal
cel | sThérepmf"phosphblagmiéylhabuded mgredn, plamleiok ér edrbieatibirs cefdmito the. mgonoradicadast
cancer, cells. The v%l ue ,gepends %g th(? assay used. [035] By a "standard" is
mEAnt dgtysddron ¢ ehespharpite FrourHsdelped 20Yegati ve control in the context of

Her2 eyp feﬁlﬁ§ ."(glgiolnﬁf" QA ® oﬁtﬁ:lnm_atﬁ%’ OmearPth8EHP kb sLOR2AF AeRFibRA cAHR P EirQimdrifice

protein that rrel ates a normal cell. A negative control may also
i ncl utey buseerdinet od¢var, andrihaithesdeseriptominglndesdhstanc®s widgredbaeyenéor a positive

control does contain r roteipn, .prefer of an anount. t hat rrel ates
°00 VR ihE 85y ® Mrd Fefnbisan B B8 op el amBlh. PR Mok mE8 8
p" r ohgpgdkiieddySIDERSIKSY" nReatls thabihRasity] eaRl Seediite be prsé] 6r dithyr fie alkylom
cell or tissue sanples, or else contain purified Iigand (or absent |jgand),

i Brobit iwoemap be prsserdr widsthe dessripioreinelidedivitnations whre therarygs substitutetbwitBnt r ol s
may be in the.f . a..d] | C.1-dl | . : y "selectively

tar geg%%n.ttuiosallﬁaga%@%@g&ﬁfé&%kﬂg aﬂ}lplg hgfgulcl:) gl{ftfltetd 3“29%%115 er extent than
anot heoptighally substititbd' @asss iy besubstittddrorhingibsttntap pliseubitiouend afdvel y | ow
or normal Her2 levels. [037]. Conpounds of .the Invention ounds of the

i nvent oRsienadwsybstied] sreppangy ingludgyWithaub iR, RRe; FMArs SHOSHRCRIS nul a | R3

E:SL t Ielr é adljite%tr@?%?ge | aﬁnﬁ?%g)%gﬁvé@%r%é%% ?g%lsa s%g ﬁ%ﬁ%%’?ﬁzgﬁ Iaﬂ(g%gat abl e
520t s lawerpikedyl isverhabcyagt, lowdriacy], isdteraanyl,ialicyafict betelonjiilisi atiyhdk#iSPO0 and
o2t an L YL, QL Seeesh, L haLar SURER0, depsadeny, wher et R 12
- SRB, diatylatk{RBin& Miky1thd Brylthio, heteroarylthio, oxo, oxa, acyl (-C(O)R), (-C(0)),

carboxyesters (-C(O)OR), carboxamido (-C(O)NH; ), carboxy, acyloxy, -H, halo, -CN, -NO, -

N3, -SH, -OH, -(O)CHj, perhaloalkyl, perhaloalkoxy, perhaloacyl, guanidine, pyridinyl,

25 thiophene, furanyl, indole, indazole, esters, amides, phosphonates, phosphonic acid, phosphates,
phosphoramides, sulfonates, sulfones, sulfates, sulphonamides, carbamates, ureas, thioureas,
thioamides and thioalkyls. An optionally substituted group may be unsubstituted (e.g., -

CH,CHs), fully substituted (e.g., -CF,CF3), monosubstituted (e.g., -CH,CH,F) or substituted at a
level anywhere in-between fully substituted and monosubstituted (e.g., -CH,CF3).

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

The term "heteroaryl group is substituted with 2 to 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.

[030] 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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Rl is selected fromthe group consisting of halogen, -OR', -SR11 and | ower
alkyl; R2is -NHRB; R3 is selected fromthe group consisting of hydrogen,
-CN, -C(QvOoHn06/10R872 - SR11, -C(O RO, -NRBR1O, |ower al kylcr/usessnimstkenyl ,

| ower .al kvartvil .« [laser perihaliaal- Ryl , 1 ower 20 al kylsilyl, aryl, heteroaryl,

al i cyc‘:li“ﬁﬁwg o IH%P@%@%WH a,ﬁ lé?mgfém ¥ a$ Wll 8 Buxturesiod s and éraek isomerse ar yl |
het er o@ikdires GHdi - 5.0 {gri-

cyclic; Re8s' and&yﬁ%&ﬂtwarﬁgﬁd %g%rg{cﬁg%)% %ﬁétnﬁ}ellﬁ?ﬁngl{s g?#{{%gﬂvs\nqlring@ %Sn‘gf/l ‘are

at t ac Feghepitiivpessible using welkknopt teohaiqhss to sbsiritt thiechrions Gre@aHd wihdeg 3- 7
ring a . Wherejn, in.additiopn to .,sajd Natom 0-3 of the ring atons are
het er Sg%gﬁ%mél&ﬁ 0431%@?&!)% ?%%G&EB%B“%@%?T@PH@%WGGIQSO@ gigen ArpNKomER ar

op$ i odalstesadpsdri tuents on R3 are selected fromthe group consisting of |ower

al kyl', |1 ower alkenyl, lower alkynyl, -CN, -C(OOH -N®,-SRB, -OR 8,
- C( O K3 1]. Nrmrpf the eopenouads/of thy presens amwentiomiayesisyin tattoweric fietrar dhgcl yi |

aryl al , l...amnq, alk m,no, di al kyl am.no,

aryl als%g#lee? %ﬁﬁéﬁ 5533?151?{15/ ?%tl%(naﬁnlts) ! lﬂﬁ%c{égrt% ST éh?%om% %? ﬁ@g%'ilﬁﬁ?% SRS

ar y| heompoatdglofiformmla @) whepsih RAOBREWE -ORE A RSM KRM¥genP 6511 LHRCH! cithe

guani di rR/I , g%ri g}if{‘uyl , thiophenyl, furanyl, indolyl, Tndazolyl, phosp]honyl ,
phospﬂgf edgHtomers Pelofy 2006/ 105372 PCT/ US2006/ 011846 It sul ' fanyl ~, ~sutl
nyl, sul fonylgs sul phonam dyl, &ar banyl, uryl, thiouryl and thioapidyl,

wherein R8 angd R8 taken togethar with the N atomto which they ar& attached
optional | g flprm an opti ongld y|lsubsti tuted ripg |¢onprising 3-7 ri jo atons,
wherein, Ifn addition to 5 spid{N atom 0-3 off the ring atons e

het er oa swl ected fronn oup consi stNN 0, S and N~

sel ect gd t he" group 1\ n&pof opt i daal sudst TTut ed|d over /S

al | cylReneN R12)2-, RO, 1;C(9)-, -§ON alyf -sce-; 187 RNT shsel ect ed

ft@m t he groupRréonsi sting of arygks heteroaryl, £~heycl yl and het eR%)fg,ycI yl,

wher e{032] t Ae“‘paayhacglogital tEmpPosATI ’tréWﬁﬁgco }(@l‘gﬁi@lt&e bPo URSEIdF %ﬁ’iﬁ&lﬁ&

heterqQaryl group is substituted wt 5 substituents; the |cyscl yl

gr oupdssstib reify Qlathapneqeutcally sscenidhie salisdhersof, Withtotier kbéreicalopaipphents,oup i s
subst [.fut ' . i nts:.the substituents on R5 are sel ected
from 'ﬁ%& agﬁgg%%{aggﬁlsc}dg%' ?%%Bgaﬂ%%ﬁegr% And/pr crefpiens.| The pyrpgsc of gy kenyl, |ower

al ky nyharma@ip giedlcOyriphisitiohiPto fadRte adaiBistraidddFReomP¥BBRIOan b@WEkm. ar y! .
I]g%/\ergggi/eiﬁar |, ‘Im%\éver al |,c¥cl yl, | ower _hgteroc%;:l yl, arylalkyl,

het er I ?(9%,35? gpaggptica lyifcerptable taynetmap gseddicEirymeans mo,

aryl ablaHasd K KX rhal oacyl ,.

G e O o Rl 0B e P e BRS04 Bl s phony

phos péiditantiyeicipieph selyhutrarrencapisulating frateyial, iswdl¥ddriy lcarrgiup be Mthsporilgphonani dyl

carbamyl., uryl . thiouryl and thigamdyl, wherein
g{}ﬁjéct age¥1t from one organ, or portion o?%le bo>(/1y, to another organ, or portion of the body.

Each carrier must be “acceptable” in the sense of being compatible with the other ingredients of
20  the formulation and not 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 cellulose and cellulose acetate; (4) powdered tragacanth;
(5) malt; (6) gelatin; (7) talc; (8) excipients, such as cocoa butter and suppository waxes; (9) oils,
25  such as peanut oil, cottonseed oil, safflower oil, sesame oil, olive oil, corn oil and soybean oil;
(10) glycols, such as propylene glycol; (11) polyols, such as glycerin, 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) isotonic 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 significant irritation to an
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R8 and R10 taken together with the N atomto which they are attached
optionally forman optionally substituted ring conprising 3-7 ring atons,
wher ei n, wo 2aeidios37en to said N 25 atom 0-3 of the ringcCatuso®oan 46

het erogﬂrls HSQJ{ uxﬁlgf:fi'fx-r gm e, gr oup consisting of O, Sand N, R8 is

sel ecb e bldlogjcalfactividy mg@rppémemf the kejzfmmdtmér al kenyl ,

| oner al kynyl, Iomer het er oal kyl , | ower heteroal kenyl, | ower

het er 6¥R ', | ower aryl, |lower heteroaryl and - C(O)R9 RO is selected

from hecqERitht GRS ﬁ)tdnrlﬁel@guﬂétanl:é’ﬁ\@ded% Klf)hanﬁa‘ékgggw@i ERpdsitionQWRriR kynyl

30 lower aryl, lower heteroaryl, -NRLOR1O and - , Wherein RLO and R10

t aken faCdgetteraémmsurattmhé agompornd. oEwmdbs offexgipsends imciude helare poh limugd t,o f orm
t.ional | bstltut risin

S ¢ PORTEEcartp R Bl Spsbhile AT ﬂa%@sgagﬁémesg? o B e livabe o

from phatigridptablebsls ahd pelyethylne gly@mﬂ -22 \WD 2006/ 105372

PCT/ US2006/ 011846 R s s"eil ece~

rorntth roup"consij sting of

hydr oderPharmsagspticaliyatfectivmpout kmegns an asgapmt mh@ny rapaplppfipreadiaggal kyl |
| ower r-aal OVYRI Bk and
| vt PEARLRLAEON kpuh B PRLET O ST col Wl Bl s R e ST
al kenylis inventeon mldbyamytherap@uﬂlmmf/omryphﬁatmﬁcIeﬁMWIMebﬁctmseybe detamniRdP by S
selected fromthe group cons ing of hyd en _and | oper, al kyl.. [038]

ﬂ)re '%ﬁ]ﬁt%rcumsﬁagngwe g%awa@eeﬁww ngofpr FAmBley e BRBEE F%H?‘gl R is
hydr Ogﬁﬁlml}t@l‘@@rth@ Mﬂ)}fé of acﬁlﬁﬁls%horgﬂ?e cdnﬁltﬁinhﬁfngecfg&%' Hehe uncﬁvl'dﬁalméﬂ{ gen

I n ot her enbodi nents, I's -SR8 or -OR8. In of
e rrbod m@ads A 1Rp1cs1 dayldrdog@@dmmsfp@@gil smlglescurdewéq:d)mi;ﬁsbewﬂls:onﬁin a dodagt lﬁj@h or

oo Rteboido BL i SRS &y Bl o eigt o o Bt BB S T o Bfo. 1

sone @mgdbmpﬁeserreahaﬂsi dﬁéﬁs%éﬁeralﬁﬁvﬁﬂ)ﬁ@ﬁ@muﬂ@os $ng/IbRltol abommg Q48] In
sone enbodi nent s, is -NH2 or -NHC(O)R9. I n other enbodi nents, is -NH

| éﬁvelr idgaily from apqug emg/&g keaout 10 mg/kgav@fctq;w Ryphyas clearace e hakfrlife and
- Nt irill{fr,%tt TRl cliqu g@ﬁ‘lﬂ) rfxla%l\g&rto %Eggt% ‘1%]% But 3% 'f%rdﬁﬂ%@lﬁ% 1‘(‘{'

| ower "a ower ower aryl eroaryl

I n ot ldetrenﬁﬁ‘iéolﬁhseﬁ@lhgstamard@rod&&i&esl n ot her errbodl mants R2 is - NH(OtBu.
[041] In _sone enbodi nents, R3 is |.ower, al kenyl ,

en,
| ower [&34ly Ay some gighod egthodiments. @q preﬁﬁrsﬂi th%zeé% afrfwt 1s @Pll@%lﬂlﬂ% to some
het h
oo i B the by oFeblE Moo 8P pAIAtiakyCRGLE Wik brcast bbb O NT
h0 er dooyapeptic offest@(m))al%@ noahhllyg it needlroy, relidystto sarhe extehtroneton arore nbihdi mant s,
R3 i s hydroge | ower .al kyl., aryl, etero tonaII
st SPHp I dlher eIt orimesr cel) B8 R iarineiia g thenary indioile Bhtor oi 1

the s'chg )er@rﬂstorQHoféIB?l} Qmmﬁérkmlthé ﬁmﬁsé&;ffceﬂis b5 @R dubBoinisn sgRNSi sting of
| ower yl -C(OR9 . I'n othér  embodi nents, R3’is |ower

al kyl 3) aﬂybltloméztearmfv'lyg fo K@ne @l‘tbmpre@zb)lmomng) dmellom@lmyomumwnphemﬂ I n

th nbodi t t t |
ot ot SERRC ol uFRghoo YRR ks d) haf SRS TR DR o o el one! 1Y
sghst lplféféﬁﬁlyrﬁf@pyﬁ%z%&’ NG ielétBdthsis; 4N inMibidon, a0 bedE Bﬁt@ﬁts of &3l c%:sm H; eht?/br OH

where n . In ot enbodi nent's, R3 is -(CHZ) OH, V\/nere

mEO- 2 SAERIieNInE to somp eFeRleINCHRATE ﬁﬁmegsymptoms associate w1th the dlsorder
As used herein, the term ICsq 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 “ICsy” 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 contrast, a positive control does contain Her2 protein, preferably of an amount that correlates
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R3 is -(CH2)"NR8BR8, wherein n=1-3, and each R8 is independently hydrogen or
| ower al kyl, or 30 NRBR8 are taken together form ng an optionally
substi t utwo 2pdwrtoad7cm de or norpholin. In other enbodi MeOTAIS2088/01 B46

- (CH2) " G, ) NRLQRE: -mher @i -nrgle«3, and each R10 is independently hydrogen
- (OH2) " 6D, WGk, cler 1.0 e,

Brexpréssi Rimd e ptodiferatiteodjsdrias, 4,01 bicag camcenpt Thenahtryls may be
substitute i perazine. In other. emhodipents, R3 is.optional]y. substituted
| over _frﬂrkeﬁqls?np Hspue eI g S erBAR RERRES Dpeg(or aboendigaba, tpppdized of
enbodigpRi e, H3sdnte éﬁ%é%,%%}%ggm%ﬁgnﬁﬁéhﬁy b%%g? gﬁf%d@f&%%&&&n

PCT/ US2006/ 011846 eacYi '~pis Yncp'e | oer~ - . I'n other
enbodi“dmetick.” R3 is - (CH2)"C(O NHC(O O Bu. [042] In sone enbodinents, R4 is

opti o y.supstituted | ower. al kylepe,. -C(O) -, -S(0O- or - SCP-..1n other
orB oan L £ Bty fargeE* et ESiggshehipe st Bisaios lRetahiR*f o' 5
CHR12anoth8r, @l eh 11Rdasslb £a¥RE Wath HRgh hsboppeléit to rbRAVIly 10w sPARmARINPRED IBPaES, the
aryl, heteroaryl, alicyclyl or heterocyclyl group of R5 is nonocyclic or
bicyclic. In other enbodinents, R5 is substituted aryl or heteroaryl and
the d40BHt iGamponpdoef thalnveatign or heteroaryl are selected fromthe group
consi sting of halogen, .l ower . alko l.ower y t hioal k am no,

o Kyl SR AP A S e rela APy Rl Mt BB S beedioy ary)
or heteroaryl and the substituents ongBhe aryl or heteroaryl are sel ected
fromthe group consisting of hal ogen,| | ower al koxy and | ower al kyl. [044]
I n some enbodi nents, R is hydrogergt h iogen, -SH, -OH, or -CN;, Rl is

hal ogen; and R2 is -NH2 or -NH C(D [045] In sonme enbodinents, Rl is
chloro or bronp; R2 is -NH2 or - o and R3 is lower 15 alkyl, |ower
al kenyl, | ower al kynyl, |ower g;,kha E% | ower aryl, or |ower
heteroaryl, all optionally su sti'\t‘utgﬁg with -ORB, -NRBRB or -C(O R9. [046]
| Rpsonme enbodi ments, R is hydrogen, hal*rgen -CN;, R2 is -NH2 or
-NH-C(OR9; and R4 is -CH2-. [047] In other €enbodi ments, R is hydrogen,
hal ogeng theBHyolyr@btpbs, soliies Rbtars, thadwgmsndiaf@repmers2enantibiPersReharmadenticaiyen,

-OR', -S - NRBRB, | | | al kenyl. .. l. kyayl .1
or i PEEe st e progdriat thesfon Bhish! AT wly G atibiRg FispBh St Ecainett ¢

hy dr oge&ientify\Biscadbditat are IHIWOL-dRBERIcABWRKLein:! OVWer aryl, or -C(OR9; R4 is
-CHz2-; and is aryl or heteroaryl, substituted with 2 to 5 substituents.

[048] In sdtes vt fremitbe giRup sossastmead dydiogan IplheogdaweralkdgeNad® - O\, RL
iﬁ hal_%en' dR_%ngB is -NHRB; R3 is selected fromthe group consisting of :
hyarogen,’afnomer afkyl, | ower al kenyl, |ower alkynyl, |ower perhal oal kyl,
aryl, het errlds ydlected fromahy broap dohsétBicathaloghn, -OR'!, ok analdwer afitidst i t ut ed;
R4 is -CHR12-; and,R5 optionally substituted is aryl or heteroaryl. [049]
In other edbddrNeRts, Ris selected from hydrogen, halogen and -CN: Rl is
hal ogen; 3L Salz ! i I : f a 5t Shibmg _@b11l ower
ko onas & FletlPlroring Brobf B ithe qTRTREn SCRL RO AORL SDRM B i
- OR8, -CNBERR3-NR°R'E(10y 8%k Rdloiwer alkkizyl, lamar Biyis, ket pahaloelkst, dawetl . [ 050] | n
ot her adiments, R is_chl.oro qr bronp, is -NH2: and R5 is.a phenyl
2 gt ST ﬁ?tﬁlio_é’é’LsaJﬂ%‘flV]t aaﬂéﬂw&éréﬁyg?yiﬂ aﬁzwtwpﬂgf SOTBYRIERESI R i s
chloro or brond; R $etedbdt)], AR cRR ahSh@ eIV drothdVdrd hob-, 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
25 O, S and N;
the optional substituents on R> are selected from the group consisting of lower
alkyl, lower alkenyl, lower alkynyl, -CN, -C(O)OH, -NO,,-SR?, -OR?, -C(O)R’, -NR®R?,
lower aryl, heteroaryl, alicyclyl, lower heterocyclyl, arylalkyl, heteroarylalkyl, amino,
alkylamino, dialkylamino, arylalkylamino, diarylamino, heteroarylamino,
30 diheteroarylamino, arylheteroarylamino, oxo, perhaloalkyl, perhaloalkoxy, perhaloacyl,

guanidinyl, pyridinyl, thiophenyl, furanyl, indolyl, indazolyl, phosphonyl, phosphatidyl,
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| east two substituents. -24 WO 2006/ 105372 PCT/ US2006/ 011846 [05 :]°
'infiotherte"l I~lon m-11i" 1g'," 1' '~ is cliloro or brono; R2 is -NHZ;
and R5 i swh-2006y108372i dyl (N- 1 having at | east two subst PCuArst®@s/0iB38] | n
ot her sel ect.ed, gahodi peptSe Ryt s hydrogen; Rl is chloro or bromp; R2 is
-NH2 or ¥ ’Fﬂﬂﬁb@zﬁﬂ §1§%I‘fﬁ@1!s£ﬂ'ﬁ@ﬂm1ﬁmymmlpmrgnﬁdm, coven g} anyly toibuhy dardgen,

| oner al kyl, aryl, Eeteroaryl , 5 -CN, optionally substituted | ower

al kyl si | yl thioagspyly where® p) o cH3) | | OH where mF0-2 and n=1 2, -(CH2)"OH
where n=1-3, ang® ;( kP NRRBLRMRRR Bld N Ao & witdh AN 4rd Bitahed bpwteiapdent |y
hydrogen, |ower alkyl, or are taken together form ng a piperazine, a

pht hal i m dfermranaptionalphaibstiteted Ring compOsing; 3-REng gtosash whiteirn, ayaddijon tor

het er oaryl , . t he . substituents on .the aryl or teroar re.. ed
frbm e’ ohl B aeen Sty B b B Aol sferied Bofl R MR s st

t hi oal kyl , 0agiaa@N;al kyl am no and di al kyl ami no. [054] In sone sel ected
enbodi ments, R is hydrogen; Rl is chloro or bronp; R2 is -NH2: R3 is

sel ected fRoinselestedifioump therennseansigting ohgriiongdy substtiied lgmeyplkylenesp) * on,
where~hzids 3, - (CH2)nC(CH3)" OH, where me0-2 and n=1-2, -(CH2)2C(O) NH2,
-(CI-IZS:&()@)’CI-IZN(G-B)Z, -(CH2)" NHC(O O Bu and -(CH2)" NR8BR8, wherein
n=1- 3,C(RY-,a0(B)RBSEDe ahdd¥Pendent | y hydrogen, 15 lower alkyl, or are taken
together form ng an optionally supstituted. phthal.inide or rpholine; R4
10-olp. ; RBS selesimdram thesowd episipg Pt ath deierRar RSPl and BetiRoxclyl

het er gagyl,.are independently selected fromthe group consisting of |ower
al koxy andl'l ower al kyl. [055] In sone selected enbodi nents, R is hydrogen;
R1 is chl oro or therapytegropisissbstitieied witR2 tos sibbtduedsl from t he group

consi sting of hydrogen, ]J]ower.alkyl, - y ere n=1-3, 20
-((:Hz)nC(cHs)r,é—ﬁ,h@gﬂﬁ‘_é?’rf@i $FoBP 5 8 E%ﬂth@ig‘ﬂ%@*@é%“@l@t&momo where n=1-3,
and, R10 and ngleadli@yél?ﬁﬁﬁﬁﬁﬁ%ﬁbétﬁuﬂé&fdﬁm Déubs@EARLL, or are taken

t oget her form ng an optionally substituted piperazine; R4 is -CH2-; R5 is

slbstituted het grpcychl graupds swsstuted with 3 toA sybstiquentst er oaryl are

ind dent | I b 1St I
ol - pos6 1 Reagnituplielh kR RRT R AG SnelEL RIS | 1"
and i BIkSRIBwELHItRAT, |GRiredityey], 26Ne A@IOFE NN, RSRF s ORI (O)RY, eNRF R Welowat ky|
and the substituent on said | ower al k%/l isyﬁhosphonegﬁlE> or pho]iﬁgat 'i(dlyl.

[ 057] anh levRehetgrpanbiower alishelal dowr detespqychherylalkybhietseradalbsl tigalkybs wo
2006/ 10537 . 4 - (OH I Il NN
ove. ORI RS ERER R B KR e ot ol g thone Pty ' |

j 2@Ve guanidinyl, pyridinyl, thiophenyl, furanyl, indolyl, indazolyl, phosphonyl, phosphatidyl,

phosphoramidyl, sulfanyl, sulfinyl, sulfonyl, 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
25  atom, 0-3 of the ring atoms are heteroatoms selected from the group consisting of O, S and N;
R3 is selected from the group consisting of hydrogen, lower alkyl, lower alkenyl, lower
alkynyl, lower heteroalkyl, lower heteroalkenyl, lower heteroalkynyl, 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 heteroaryl, 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;
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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.
[038] In some embodiments, R° is hydro gen, halogen or -CN. In other embodiments, R? is
hydrogen, lower alkyl, -SR® or -OR®. In other embodiments, R is hydrogen, -SR®, -OR? or
-NHR®. In other embodiments, R is -SR® or -OR®. In other embodiments, R® is hydrogen.
[039] In some embodiments, R' is halogen or lower alkyl. In other embodiments, R is -OR!or
-SR'. In some embodiments, R' is halogen. In some embodiments, R' is chloro or bromo. In
some embodiments, R! is chloro. In some embodiments, R’ is bromo.
[040] In some embodiments, R? is -NH, or -NHC(O)R’. In other embodiments, R? is -NH-
lower alkyl, -NH-lower alkenyl, -NH-lower alkynyl, -NH-lower aryl or -NH-lower heteroaryl.
In other embodiments, R? is -NHC(O)R’ where R’ is lower alkyl, lower alkenyl, lower alkynyl,
lower aryl or lower heteroaryl. In other embodiments, R? is -NH,. In other embodiments, R? is -
NH(O)tBu.
[041] In some embodiments, R is hydrogen, lower alkyl, lower alkenyl, lower alkynyl, lower
perhaloalkyl, aryl, heteroaryl, alicyclyl, heterocyclyl, -CN or -C(O)R®, all optionally substituted.
In other embodiments, R? is hydrogen, lower alkyl, aryl, heteroaryl, alicyclyl, heterocyclyl or
-C(O)R’, all optionally substituted. In other embodiments, R? is hydro gen, 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’, -C(O)R’ and -NR®R®. In other embodiments, R? is lower alkyl, aryl, heteroaryl,
-CN or -C(O)R, all optionally substituted. In other embodiments, R? is hydrogen. In other
embodiments, R is optionally substituted lower alkyl. In other embodiments, R is optionally
substituted phenyl or pyridinyl. In other embodiments, R> is -(CHz)nOH,'where n=1-3. In other
embodiments, R® is -(CH;)mC(R'?),(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 -
NR®R® are taken to gether forming an optionally substituted phthalimide or morpholin. In other
embodiments, R® is ~(CH2),C(O)NRR, wherein n=1- 3, and each R'? is independently
hydrogen or -C(O)R'}, or -NR'’R!? are taken together forming an optionally substituted
piperazine. In other embodiments, R? is optionally substituted lower alkylsilyl. In other
embodiments, R® is -CO;Et. In other embodiments, R? is -(CH,),C(O)NR’R® where n=1-3, and
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2006/ 105370 2M@TEIB2006/ 011846 OH OH OH Br Br Br Br  NPNTNSMosBNsN N H2NN
N H2N, NN Ve

B

J N ANA NN N DN Ve | Me x Me Me)( Me.Me | Me OWVe Ok
ove @@H@Eﬁ%ﬁnﬁ}’ﬁéﬂg&kﬂyﬁcﬁg‘e&mﬂ-CBB)R‘}. I ofek/endbpidinients, RZMAN N H2NN H2NLN N
NNI ~ E&IN%%N%E@ / Me Me Me Me Me OMe OMe OMe OMe OH OH OH OH Br //
vr/ 11 @D N? HONAN rO NN NOHZNN N O N | N1 N~ IN

1, 108 5, 5 S I8 Al Rl G GRNIO/GSE) - 1
SO;-. In other embo&iements, R" is -CH;-, -S(0O)- or -SO,. In other embodiements, R*is -
5 CHR'. In other embodiements, R* is -CHy-.
[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, thioalkyl, amino, alkylamino, 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 halo gen; and R?
is -NH, or -NH-C(O)R’.
[045] In some embodiments, R! is chloro or bromo; R? is -NH, or -NH-C(O)RQ; 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,-.
[047] In other embodiments, R%is hydrogen, halogen, -SH, -OH or -CN; R!is halogen; R%is
20 -NH;R’is hydrogen, -OR! -SR!, NR®R®, lower alkyl, lower alkenyl, lower alkynyl, lower
perhaloalkyl, lower aryl, or lower heteroaryl, wherein the R® in R® is hydrogen, lower alkyl,
lower heteroalkyl, lower aryl, or -C(O)Rg; 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 hydrogen, halogen and -CN; R! is halogen; R*
is -NH,; 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 -CHy; and R’ is aryl or heteroaryl.
[050] In other embodiments, R! is chloro or bromo; R? is -NH,; and R’isa phenyl having at
least three substituents.
[051] In other embodiments, R' is chloro or bromo; R? is -NHy; and R’isa pyridyl having at
least two substituents.
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Oove Owe ove Nl;leG-lNHtBuO d | Cl ~~ X=CorN Cl e NINNN H2NAN N
H2 N-N-NHG(@) B R Al erten) fionnthy grepp ¢onsisting ofleydvegeavelowerplkyl, weylshateroaryie 2
MES CN&Ngc\ﬁiogXﬁy %tituted lower alkylsilyl, -CO,Et, -(CH;)mC(CH3),OH where m=0-2 and n=1-

2, -(CH,),OH where n=1-3, and -(CHz)nNRgR10 wherein n=1-3, R® and R¥ are independently

hydrogen, lower alkyl, or are taken together forming a piperazine, a phthalimide or a

morpholine; R* is -CH,-; 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 dialkylamino.
[054] In some selected embodiments, R is hydrogen; R! is chloro or bromo; R? is -NHy;
R’ is selected from the group consisting of hydrogen, lower alkyl, -(CH,),OH, where n=1-3,
-(CH2)mC(CH3),OH, where m=0-2 and n=1-2, -(CH,),C(O)NH,, -(CH,)OC(O)CH,N(CH3),,
~(CH,) NHC(0)OtBu and -(CH,),NR®R®, wherein n=1-3, R® and R® are independently hydrogen,
15  lower alkyl, or are taken together forming an optionally substituted phthalimide or morpholine;
R* is -CHy-; R® is substituted heteroaryl, 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 chloro or bromo; R? is -NH,;
R® is selected from the group consisting of hydrogen, lower alkyl, -(CH,),OH, where n=1-3,
20  -(CH3)mC(CHj3),OH, where m=0-2 and n=1-2, -(CH,),C(O)NR10R 10 where n=1-3, and ,
R'® and R° are independently hydrogen or -C(O)R", or are taken together forming an optionally
substituted piperazine; R* is -CHa-; R is substituted heteroaryl, and the substituents on said
heteroaryl are independently selected from the group consisting of lower alkoxy and lower alkyl.
[056] In some selected embodiments R? is substituted lower alkyl, and in some further selected
25  embodiments R? is substituted lower alkyl, and the substituent on said lower alkyl is phosphonyl
or phosphatidyl.

[057] In other preferred embodiemnts, are the following compounds
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be conbi ned in anyway where practical; those of ordinary skill in the art
w Il appreciate the ways 5 the various enbodi nents may be conbi ned

usef ul I'y wotzneenosdve spirit of the invention. A non |in PCmgskeosiolsis
conpounds .based. an.. Farmil.a.L @f _the invention is exerrpl | f| ed in TABLE 1.

-33 WD 2006/ 2!'"PCT/ US20 @8&6 [ 059] ,ABL%S’} Conpounds
based on Forfula | R3 -RO R2~N I)cl ereln Ris H and
R4 is - 735 | No. \R2R3R5 T Aff NH2 H 3, 4, 5 Fi(ret %T);—yphenyl 2 C
NH2 H 24 Chi By 0r3, 4, Bt it h@\yphenyln/, a N H o 5K

2- Brono- 3, 4, 53t p+net hoxyph\%?\4 @lu)hl NHN -1 odo-3, 4, 5-t t hoxyphenyl 5
Cl NH2 H 2-Fluoro-3,4,5-tri hox’ henyl NH2 H 3, 4, 5- nmet hyl phenyl 7

C NH2 H2Ch|or0345tr|nethylphenyl NH2 H
2- Brono- 3, 4, Txgrrethylphe 9 d NH2 H -Iod0345tr|rrethylphenyl 10

ad NH2 H% 3,4,5%8tr mé&yl pheny| /11T N H

3, 5- Di net’hi hyI I Ya N 2-hhor o- 3, 5- di met hoxy- 4- net hyl
henyl *M3"d 2uzB’El ety 4- methyl henyl 14 O NH2 H
2-1odo- 3, 5-di oxy- 4- rreth enyl 15 H2 H

2- Fl uor o- 3, 5- dinret hoxy- 4- net byl henyl 16 NH2 2- Py

3,4,5-Tri met hoxyph | 17 A NH2 2:Py 2-Chl“oro- 3, 5 trimethox henyl 18 C
/5-tri et O enyl (ZI’\N 2- Py

2-1 odo- 3, 4, - tri'fet hox, hepyl™ 20 NH2 Py

A4, 5-trimeth henyl Zld 22Py345Tr|rrethyI henyl 22 C
! J0r034)\51 i met hyl p enyll\23CI NH2 2- Py

2- Br ono- 3, 4}%}Ll met Plyl ph 24 N2 2-1o0do- 3, 4, 5-tri net hyl phenyl
25 C NH2 2 2- Fl uor o- 3, A tru’nrethylpr:g‘n%x 26 G NH2 2-Py

3, 5- Di met hoxy-"4 rret hyl phenyl/ /

N\) N Me me Me
a o RN oK 0K
NP o o
| \ N’ \
/k | N/[ N\ 4
| i\

rE v %i'w

4 A
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27 A NH2 2-Py 2-Chloro-3,5-di nethox -4-nethyl phenyl 28 A NH2 2-Py

2- Brono- 3, 5- di net hoxy- 4- net hyl phenyl 29 d NH2 2-Py

2- | odo- 3,Wwodneweitobsrzy - 4- net hyl henyl 30 G NH2 2-Py PCT/US2006/011846

2- Fl uor g3, 5 diyret hoxy- 4: mesbylphenyl 31 G NH2 2- Py

3,4, 5- Trlnethoxyﬁbgmyl 32 A NH2 2-P% & Chloro-3,4,5- trlnEWhgﬁyphenyl 33
d NH2 2-Py 2- Brorap 3,4, 5- tI’IrTEthOXOTPB nyl 34 d NH2 24
2- 1 odo- 3, 4, 5-t/ri met hoxyphenyl 35 H2 2- Py
2- Fl uor o- 3) 4, -trin'ethoxyphen | /36 Ci NH2 2-Py 3, 4.b- 'I7|rreth 1 hen ! 37 C
phenyl 38 d NH2
2-Broqo-,l,N trlrrethyl henyl 3 G NH2 2-Py 2- | o 0-13. 4, 5-trimet hyl phenyl
40 d "dH2"2- P=F| uor o- 314, 5Mtr yl phenyl £84 0064105372

PCT/ US2006/ 011 41 O NH2 Et %t hoxy- 4- net hyl ph&ny42 C NH2 Et
2- Chl or o- 3, 5- di ngt.hoxy- 4- net hyl hé&n 43 G NH2 Et 2-Br - 3, 5-di met hox
-4-met hyl henyl 44 d NH2 Et 2- Iodo 3, 5- di net hoxy- 4- et hyl ﬁhenyl 45 d
NH2 Et 2-Fl uoro-é&/ ﬁ]l met hoxy- 4 hwl, phenyl 46 G NH2 Me

3,4, 5-Tri nmet hoxyphenyl 47 d NH2 2:Chl or o- 3,4,5-trimethox henyl 48 d
NH2 Me 2- Br ono- ngl 49 A NH2 Me 0
2-1o0do-3,4,5-t C NH2 Me 2-Fl uoro-3,

5-trimet hoxyp
I met hoxyphenyl

rithzat hox hen |

51 d NH2cMe B, 4,5-Trinet hyl pheiyl 52 A NH2 Me /

2-Chloro 5-trinmethyl phefyl {53 G NH2 Me 2-Bronp-3/4,5-trinethyl hen |
54 d N -l odo- 3, 4, 5-ty thyl henyl 55 O N{2|

2- Fl ude'o- 3, 4N 2 t hyl pheplyj”—N56) NH2 Me 3, BADi Nnet'hox»y\4 met hyl phenyl
57 A NH2 Me 2%(@9#0 3, 5Li met hoxy-4-net hyl phenyl 58 Cf Me’

2- Brono- 3, 5-di tmey 4-meth 1 henyl 0-59 A NH2 Me !

2- 1 odo- 3, 5- di met hoxXy- 4- net hyl phenyl 60 A NH2 Me /

2- Fl uor o- 3, 5- di_netthoxy-4-net hyl henyl 61pCd NH2 Ph 3,4, 5-Tri meghoxyphenyl
62 G NH2 Ph 2- ro-3,4,5-trinetho ypdfle'4%yl 63 C NH2 Ph oA
2- Brono- 3¢4, ltru:cet hoxyphenyl 64 NH2 /Ph 2-1 odo- 3, 44/5- ffr i rre/?]oxyphenyl

4,5-tri xyphenyl N7
0, s 0 N
\_0>\—N| NN N , \_o>\-—N/kN Vo
H \_/ o/‘\\o \_/
/o l\ /0
o, HO HO  —OH
OH 0H OH
a T 4
NZ NZ z
)\ )\ HZN)\\N N ,

[058] 1t 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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66 G NH2 Ph 3,4,5-Trinethyl phenyl 67 G NH2 Ph _
2-Chloro-3,4,5-trinmethyl phenyl 68 O NH2 Ph 2-Brono-3, 4, 5-trinmet hyl phenyl
69 C NHAavBho@-losste- 3, 4, 5-tri nmet hyl phenyl 70 A NH2 PhPCT/US2006/011846

2- Fluoro-3,4,5-trinethyl phenyl 71 C NH2 Ph 3, 5- D net hoxy- 4- et hyl phenyl
72 A NH2 Ph 2-Chl oro- 3, 5-di met hoxy-4-nethyl henyl 73 O NH2 Ph

2- Br of®RY, SABIR h&xgmplams Capperedsyhasedran Karmykel Ph

2- 1 odo- 3, 5- di met hoxy- 4- et hyl phenyl E@ Cl NH2 Ph _

2- Fl uor o- 3, 5- di net hoxy- 4- net hyl phenyl | 76 G NH2 (CH2 20H 3, 4, 5- Tri net hox
henyl 77 d NH2 (CH2) 20H 2- Chl or o- ,4{|5-tri met hoxyphenyl 78 C NH2

(CH2) 20H 2-Brono- 3, 4, 5-tri met hoxyphenyl 79 d NH2 (CH2) 20H

2-1 odo- 3, 4, 5-tri met hoxyphenyl 8Q 2 (CH2) 20H _

2- Fl uoro-3, 4, 5-tri met hoxyphenyl |8 (CH2) 20H 3, 4, 5-Tri net hyl henyl
82 C NH2 (CH2)20H 2-Chl oro-3,R¥5:NTi Ret hyl phenyl 83 C NH2 (CH2) 20H
2-Bronp-3,4,5-trimethyl hen|l 84 d NH%;(CHZ 20H

2-10do-3, 4, 5-tri net hyi phenyl 85 d NH2~( CH2)@oH |

2- Fl uor o- 3 whekeii RP it fuHdmfgpytH, 86 G NH2 (CH2) 20H 3, 5-Di net hox -4-neth 1
heniyl 87 G NH2 (CH2) 20H 2- Chl or o- 3, 5-di et hoxy- 4- et hyl phenyl 88 C NH2

(CH2)20H 2- Bromm- 3, 5-di met hoxy-4-nethyl henyl 89 A NH2 (CH2) 20H
2- 1 odl¥o3 | Fxd| Ret|hBXyi- 4- met B phenyl] 90 O NH2 ( CH2)RPOH
2- Fl ubr 043, 5¢ 1 mé¥thgxy- 4- metlhyl henyl 91 O INH2-Téinfethoxyphenyl
3,4, 52Trilmet h&kypHenyl 92 GI NH2 4-|Py 2- Ch2-Ghtrd3 4,55 itethoniphayyphenyl | 93
C NH2_4-4Py POBroh-|3, 4, 5- tHi net hoXyphenyl 2-Ba¢nd} 4 SHBm@thByphenyl
2-10¢é- 3,4, 5| Gii|ML,Hoxyphersll - 35 |WD 2006/20383 2, ek iiibid 1 1846 No.
19it{5R 95 C ONHAHL-IPy 2-FlMoro-3,4,5-tri M2FR00-$18B-thimelxyphenpZ PN
3,4, p6Trimet hyll phanyl 97 CHNH2 Ph [2- Chl or o- 334, orhhéRbiedlpnenyl 9871 C
NH2 P24 Bropod 3NH,9- tri netiayl phenyl 99 Clo-®¥rol3Y, 5-trimethylphenyl
2-1 o¢e- 3,4, 5t tri|maL,Hyl phenyff 100 NHZ PQ_grb{ﬁbgg{,gﬁgmeih:%anw—pT—h 1 enyl
101 O NH2 PhcB,|aby|met hoxyg4- met hyl phenyl 2 X063 5 Wilethilipheny
2- Chl gy 043, 5 & MENdXy- 4-mggh 1 he yl1Us 21udtb'3,4 3 trimethylphenyl
2- Bromp- 3, 5- fOeNinXy- 4- metgyl phenyt 3,5-Dimethoxy-4-methylphenyl

12 Cl | NH, H 2-Chloro-3,5-dimethoxy-4-methylphenyl

13 Cl | NH, H 2-Bromo-3,5-dimethoxy-4-methylphenyl

14 Cl | NH, H 2-lodo-3,5-dimethoxy-4-methylphenyl

15 Cl | NH, H 2-Fluoro-3,5-dimethoxy-4-methylphenyl

16 Cl | NH, 2-Py 3,4,5-Trimethoxyphenyl

17 Cl | NH, 2-Py 2-Chloro-3,4,5-trimethoxyphenyl

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

19 Cl | NH, 2-Py 2-Jodo-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-trimethylphenyl

23 Cl | NH, 2-Py 2-Bromo-3,4,5-trimethylphenyl

24 Cl | NH, 2-Py 2-Todo-3,4,5-trimethylphenyl

25 Cl | NH, 2-Py 2-Fluoro-3,4,5-trimethylphenyl

26 Cl | NH, 2-Py 3,5-Dimethoxy-4-methylphenyl

27 Cl | NH, 2-Py 2-Chloro-3,5-dimethoxy-4-methylphenyl

28 Cl | NH, 2-Py 2-Bromo-3,5-dimethoxy-4-methylphenyl

29 Cl | NH, 2-Py 2-Todo-3,5-dimethoxy-4-methylphenyl

30 Cl | NH, 2-Py 2-Fluoro-3,5-dimethoxy-4-methylphenyl

31 Cl | NH, 2-Py 3,4,5-Trimethoxyphenyl

32 Cl | NH, 2-Py 2-Chloro-3,4,5-trimethoxyphenyl

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

34 Cl | NH, 2-Py 2-Todo-3,4,5-trimethoxyphenyl

35 Cl | NH, 2-Py 2-Fluoro-3,4,5-trimethoxyphenyl

36 Cl | NH, 2-Py 3,4,5-Trimethylphenyl

37 Cl | NH, 2-Py 2-Chloro-3,4,5-trimethylphenyl

38 Cl | NH, 2-Py 2-Bromo-3,4,5-trimethylphenyl

39 Cl | NH, 2-Py 2-Iodo-3,4,5-trimethylphenyl

40 Cl | NH, 2-Py 2-Fluoro-3,4,5-trimethylphenyl
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104 d NH2 Ph 2-1odo- 3, 5-di net hoxy-4-nethyl henyl 105 C NH2 Pr
2- Fl uor o- 3, 5- di net hoxy- 4- net hyl phenyl 106 C NH2 Pr
3,5-Di net\howemmhyl phenyl 107 O NH2 Pr 2-Chl or o- 3, Bcutiuseaoanxis4él- net hyl

henyl i 2 ) rerL"_) di met hoxy- 4- net hyl hspnyl 109 d NH2 Pr
2-10 ] At Benyl] 110 O N pr R
2- Fl 16t 043, 5 @l ré¥Hhaxy- 4- mﬂthyl pherlyl 111 3@-Digaghomy-4anethyiphenylnet hoxygheny!
112 CF2 N2 Pr C2-|@fkar o- 3, 4.5- t r | nmet|hoxy Ph€hlgto-3,5tdiethiox wtigmeirylphenyl
2- Br - 3, 4, 5 r|iNFBt hoxyphdityl 114 d N-BroRwo-35-fiogthogy-4-nEthyinbewtl hoxyghenyl
115 G4 NH2 Pr C2-|BHpar o- 3, 4,15 t r i met|hoxy pBdndd-3,5-digeti@gxyMHaetPylphenyl
3,4, 54 rijnet hyllpiahyl 117 KBl NH2 Br 2- ChFlopo-335-dinfsthoxy-Amicthylphbedyl 118 C
NH2 Pi6 24 Br opwl 3, NHLS- t ri neiMy| phenyll 119 O  N\H2-THmethoxyphenyl
2-10¢97 34, 5 ijmE,Hyl phenwle 120 G NH2 Pp-Chidrd-BidSarithethomphényiret hyl phenyl
121 Chg NH2 P G3,|59HD) [met hoxwied- met hyjl phenyl 2-Blairo-§4, sNHRefBoxyphenyl
2- Chl'gg 03, 5t @il fetioxy- 4- matdyl henyl 123 Llodbl, Fhrimethoxyphenyl
2- Br op®p- 3, o- figretiexXy- 4- meiyT henyl 124 §IpNRZ3 BB-trimethoxyphenyl
2- 1 oder 3, 5- di met[haxy|- 4- net yd phenyl| 125 O NBZ FFfrimethylphenyl
2- Fl {ig7 043, 5¢ ¢l TeqgnoXy- 4- Mgyl phenyl 126 LEnblds ARy iphenyl
3, 4, bsITIMET QY REENYT 127 pMd  NH2 ([CH2) 30H RBGHoH, A5 BifletyIsHehjIEL TOX_Neny!
128 7154 N2 ( Cictd T]2-Bromg3, 4, 5-1r1 et nox&qggdﬁy“ O §HbhdY (CH2)3qH
2- | odtes 3,14 STIG T gL NOXY PRyl 130 1O N2 (e 305 s timethylpheny .
A ST U UGS (ML K TP R T e e
2 Br oob-3 4 b bt e 7 Yol gt ettty d hethTighelyt' )
- 1 OB 3 5L AT phensle 35 dr NP dsfiethory-4-methylpheny]
2- Fl B o34 e LRl byt phelS— 1346 N}f& o ‘*@’%‘JB?PWE“‘WMP@YI 4—rat hy|
henyl-20 137 o QulHck 3 5o ME oy o d o5 2rfluide, S hmethioky .'WCﬂWM@?ﬂ 138-|d
N2 (BheyoH Slg, 3 5 difPet hoxy-14— et hyl phiho]nmesgxyghopy] ok
2- 1 0df23.| 5 di S/ REAL 4 et R phenyt— 140 CF-GaIgs0-3 A irimethoxypheny
2 Fl (83 013 5L &ldlilichey. 4 pelithyl hodyl — 14728r0mgsd 45 -imethoxyphenyl
3. 4. 594y ilnet W&y rﬂéznyf 142 B8 " \o il By 2. ond-lade3d, %ﬁmdwweﬁéwphgm 143
a NH—I§5 i Bu_2-Shr| Ve 3,4, 5- B et hoxyphenyl |_2-Flypro-zt, Swhenyl
2-1006803 14 5. PNhox hpnyﬂh 3,4,5-Trimethylphenyl

67 Cl | NH, Ph 2-Chloro-3,4,5-trimethylphenyl

68 Cl | NH, Ph 2-Bromo-3,4,5-trimethylphenyl

69 Cl | NH, Ph 2-Iodo-3,4,5-trimethylphenyl

70 Cl | NH, Ph 2-Fluoro-3,4,5-trimethylphenyl

71 Cl | NH, Ph 3,5-Dimethoxy-4-methylphenyl

72 Cl | NH, Ph 2-Chloro-3,5-dimethoxy-4-methylphenyl

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-methylphenyl

76 Cl | NH, (CH,),OH 3,4,5-Trimethoxyphenyl

77 Cl | NH, (CH,),OH 2-Chloro-3,4,5-trimethoxyphenyl

78 Cl | NH, (CH,),0H 2-Bromo-3,4,5-trimethoxyphenyl

79 Cl | NH, (CH,),0OH 2-lodo-3,4,5-trimethoxyphenyl

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

81 Cl | NH, (CH,),OH 3,4,5-Trimethylphenyl

32 Cl | NH, (CH,),0H: 2-Chloro-3.4,5-trimethylphenyl

83 Cl | NH, (CH,),0OH 2-Bromo-3,4,5-trimethylphenyl

84 Cl | NH, (CH,),0H 2-Iodo-3,4,5-trimethylphenyl

85 Cl | NH, (CH,),OH 2-Fluoro-3,4,5-trimethylphenyl

86 Cl | NH, (CH,),0OH 3,5-Dimethoxy-4-methylphenyl

87 Cl | NH, (CH,),0H 2-Chloro-3,5-dimethoxy-4-methylphenyl

88 Cl | NH, (CH,),OH 2-Bromo-3,5-dimethoxy-4-methylphenyl

89 Cl | NH, (CH,),OH 2-Iodo-3,5-dimethoxy-4-methylphenyl

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

91 Cl | NH, 4-Py 3,4,5-Trimethoxyphenyl

92 Cl | 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-Jodo-3,4,5-trimethoxyphenyl
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145 A NH2 i-Bu 2-Fluoro-3,4,5-trinmethoxyphenyl 146 C NH2 i-Bu
3,4,5-Trinmethyl phenyl 147 O NH2 i-Bu 2-Chloro-3,4,5-trinmethyl hen | 148
Cl NH2 i -\BO 2866B083TR- 3, 4, 5- tr| mat hyl phenyl -36 WO 2006/ 1@6332006/011846

PCT/ US2QQ64 Q11846 Mo » § Xy g 149 d NH2 i-Bu

2- | ogNe3 ]| ZxoL RU[HRE Nyl phen 0 NH2 i-Bu R
2-'Fl U8F 043, 4] &1 t{INHget hyl pheByl 151 O NH22{FhBw-34.5-ubnetbodypkepyUd- net hyl| hen
| 1596 Cf NH2d - BmH,2- Chl or ®h3, 5- di net hoxy- 4- n8@dyTnithehgiphend]l53 CI NH2 i}- Bu
2- Br 09D- 3, 5- dCimetNHXy - 4- metBhy| henyl 154 CGLCHbiB-3,4, Bttimethylphenyl
2- 1 odgs 3, 5- di met|NERy- 4- net gl henyl| 155 Cl2-Bddoi3; 48 Hrimethylphenyl
2- Fl (99 043, 5} di fedthoxy- 4- nethhyl heryl 156 CGlloddHR4,ENidetlylphehyli et hoxyphenyl
157 CiodNHZ CNCGZ-{®,0r 0- 3, 4,/- t ri net(hox henyl-Fludio8,43-wrNdehypNenyl
2- Bromgr 3, 4, piinagtjhoxyphemyl 159 O NH2 3@33&&&519_43]%411}5151{6ﬁymet hoxyphenyl
160 CioNHZONGE, [Avrp-[TT 1T met igxXyphenyl  T&ICkhrol ¥ ¥ dfalithoxy-4-methylphenyl
2- Chirggz01 3, 3] o1 NgE MOXYPigny T T6Z T INBfEndelN 5-dimethoxy-4-methylphenyl ]
2- Br ongr 3,4, 50y TINFEL [TOXYPgy T 163 T N 4%, 2 Al R Pyt NoX_ fenyl
éGj H103e Mot | INIBY! ©” ‘?nff li T ”e[POXyW Flldio-3 SLéiﬁieﬂ‘foxy-wéne‘ﬂ' lph?llgrllyi 67 O
, 4, " et TR eyt 166 NH2—GN—2 T

NH2 (31;1%72- Bro Ibl:,N: %-t T ﬁfyl phenyl L@Q%bigm_eg ét}tégxéﬁég% ﬁ’y trimet hyl
hen |—ttr9 NH ZFIu UO'—I-'_-tIII ]
3 5. 5% o S ‘?Ngi B o T L ZZRi0MoES S-dinethoxy-4-miethy
S, 5 Drgptthoxt cp gyt hen 736 N2 O, 403 5 dimeory-d-methylpheny]
2- Br ¢ 3QJ 5 *?cl.* . "Iypt A Iy 1%@m sGiggethoxy 4 ethylplnerfw.l..ct hgXx
- 4- h soro3 5 ROV RIS peaut 1175
a N e o 2o A Spfimethoxypheay]
2- chiLd a ,\L,G;-B,rmq‘;iﬂ\f trimethoxyphenyl
2-Brad 3 4 pﬁ 4,5-trimethoxyphenyl
2-10¢dl3R 14 5 1G1| Mhoxyphenbi 179 10l NH2 SyEthyopp-3,4,5-trimethoxyphenyl
2- Fl udtD- 3.4 €1 1 NWhppit hm(vnh]?:fnvl 180 Cl_NH2 ﬂiﬂ(ﬁ—lTl'lmﬂthﬂphqnylrmf hyl henyl 181
A NH2lthpoH| $1¢ -3 4 5Pt ri et Hyl pheny!2-Chige-34.5fgipetiylphepy!
2. Br o8 3. 4. 5G|iNE hvl phenkA 2-Bromo-3,4,5-trimethylphenyl

119 Cl [NH, |~ Pr 2-Todo-3,4,5-trimethylphenyl

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

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

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

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

124 Cl | NH, Pr 2-Todo-3,5-dimethoxy-4-methylphenyl

125 Cl | NH, Pr 2-Fluoro-3,5-dimethoxy-4-methylphenyl

126 Cl | NH, (CH,);0OH 3.,4,5-Trimethoxyphenyl

127 Cl | NH, (CH,);OH 2-Chloro-3,4,5-trimethoxyphenyl

128 Cl | NH, (CH,);0OH 2-Bromo-3.,4,5-trimethoxyphenyl

129 Cl | NH, (CH,);OH 2-Iodo-3,4,5-trimethoxyphenyl

130 Cl | NH, (CH,);OH 2-Fluoro-3,4,5-trimethoxyphenyl

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

132 Cl | NH, (CH,);OH 2-Chloro-3,4,5-trimethylphenyl

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

134 Cl | NH, (CH,);OH 2-lodo-3,4,5-trimethylphenyl

135 Cl | NH, (CH,);OH 2-Fluoro-3,4,5-trimethylphenyl

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

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

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

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

140 Cl | NH, (CH,),OH 2-Fluoro-3,5-dimethoxy-4-methylphenyl

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

142 Cl | NH, i-Bu 2-Chloro-3,4,5-trimethoxyphenyl

143 Cl | NH, i-Bu 2-Bromo-3,4,5-trimethoxyphenyl

144 Cl | NH, i-Bu 2-Iodo-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, i-Bu 2-Chloro-3,4,5-trimethylphenyl

148 Cl | NH, i-Bu 2-Bromo-3,4,5-trimethylphenyl
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183 A NH2 CH2CH 2-1o0do- 3, 4, 5-tri net hyl
2-Fluoro-3,4,5-trinmethyl phenyl
3,5-Di net\howemmhyl phenyl

! t

henyl 184 d NH2 CH2COH

185 A NH2 CH2COH
186 G NH2 CH2OH

PCT/US2006/011846

21Chlorgr3q5~di; i phenyl 187 O NH2 CHPOH
2- Br bNe BEx: [GRTETIROX “henyl 188 O NH2 CHROH
2- 1 odpto3] 5- di @ef helxy - 4- netiBd phenyll 189 d 2-MNde-3@:EB@khethylphenyl
2- FI pmaoot 3, 5- di mhoxy- 4- nedhyl henyl 190 2aludsipid,4iS5-tEimethylphenyl
3, 4, btslir | metihoxypienyl 19%L-Eid NH2 il- Pr 2- CAJsdbimethody-S-ntetliyiphtdydxyphenyl| 192
Cl NHs21 1 Pr 2eBr omn- 3, 4, 5-itBu net hoxy phenyChlord 83 -dGinefibizy-4-nfethylphenyl
2- | odps33| 4, 5 €1 || set,hoxyphemsil 194 |C NEBromb#3,5-dimethoxy-4-methylphenyl
2- Fl U301 3,74, 6t { gt hoxypnyl 195 O higiol3, Rhinditbxp-4-Hidtipgiheyl phenyl 196
A NAgs {Pr ZeChiner, 9- 3, 4, Seid 1 met hyT phemyiFluord 3 5-dimetbid/-4-nfethylphenyl
2- Br gy 3. 4, Pl TNggfhyl phegw 198710 NHZ T - B4, 27Hee@oRpheyt T 11 met hyl pheny
199 [57NHZ T BT §mg!uprp-dcﬁ;b-tr|nptnylpng@mbnyg@g4ﬁﬁwmﬁgmhagm
3, - A 3851 NOXY it N, yrpnengh Ul U NAZ 17 Bfomo-3,4,5-trimethoxyphenyl
2-Ch P3P ©, O Bl TREI9XY - 4- ”@any' nemy’t 2UZ X4od6%814 sLiribdethoxyphenyl
2-BrJrﬂ-o,o- Eirety JRY= 4= nebﬂylpnenyl =37 VL)éyyyq%HE$éémH&$4Ub£UUb/Ul 846
N kx T ’l\]H-:LW' 20 NHZ2 =P 42@%053 3T henyl
204 '_E{EZM‘-IQ—#_ ' -‘% =1 uot :;\\2 —chimettoxy=4=-1 -B—rBfﬁo”é'g,@N imetﬁ&&pé_ﬁw_t
by MSIIEIEr e, BO0GH N oot 2 I Y e oy
2-|Oj\f25;, 45 s i%bu GAy‘p"’iGE’ 209 |2 7}4 0'532.1.& l}{ it Bgﬁhpd tretmnox
henyl 16510 g Clddo ey "o N o Lo et SAPT LanCliyiphepyly -
I T I T I AN AT W S T S
ven L6515 o Cidlidort 5 B3 4o+ m@ﬁgﬁ’mﬂ?rﬂﬁlﬁm@@ﬂ%
2- Fl (188%43 4l 614 NHegt hyl ph&N| 218 ,\!H%é%%,%g-trimetﬁy phenyl
3, 5- D91 hax y-cﬁ- e yl p nhpn\¢ 216 Q1 NH2 __tloro-3,4,5-trimethy1pheny1
2- Chidthi3 sl &y Xy-=-4- mgiN’l\/I phedyl 217 3-Diggthozygdepethylphenyl
2- Br QAL 3, 5- pﬂrflﬂ‘ﬂﬁxy 4- malqlﬂll henyl 2 PeCladpropy.brdimeghexy-4-methylphenyl
2-1 0ddIB | 5- d| Fot ey~ 4- met N phenyi| 21@-BromqehS-gingthoxy-4-methylphenyl
2- Fl (&7 3, 5| @ (8¥hdxy- 4- &Nyl phedyl 2 2€dody-3.Agdimetigxydymethylphenyl
3, 4, 531%™ il met h&kypHenyl CN 2-Fluoro-3,5-dimethoxy-4-methylphenyl

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

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

177 Cl | NH, CH,0H 2-Bromo-3,4,5-trimethoxyphenyl

178 Cl | NH, CH,OH 2-Iodo-3,4,5-trimethoxyphenyl

179 Cl | NH, CH,0OH 2-Fluoro-3,4,5-trimethoxyphenyl

180 Cl | NH, CH,0OH 3,4,5-Trimethylphenyl

181 Cl | NH, CH,0OH 2-Chloro-3,4,5-trimethylphenyl

182 Cl | NH, CH,0H 2-Bromo-3,4,5-trimethylphenyl

183 Cl | NH, CH,0H 2-Todo-3,4,5-trimethylphenyl

184 Cl | NH, CH,0OH 2-Fluoro-3,4,5-trimethylphenyl

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

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

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

188 Cl | NH, CH,OH 2-Iodo-3,5-dimethoxy-4-methylphenyl

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

190 Cl | NH, i-Pr 3,4,5-Trimethoxyphenyl

191 Cl | NH, i-Pr 2-Chloro-3,4,5-trimethoxyphenyl

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

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

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

195 Cl | NH, i-Pr 3,4,5-Trimethylphenyl

196 Cl | NH, i-Pr 2-Chloro-3,4,5-trimethylphenyl

197 Cl | NH, i-Pr 2-Bromo-3,4,5-trimethylphenyl

198 Cl | NH, i-Pr 2-Iodo-3,4,5-trimethylphenyl

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

200 Cl | NH, i-Pr 3,5-Dimethoxy-4-methylphenyl

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

202 Cl | NH, i-Pr 2-Bromo-3,5-dimethoxy-4-methylphenyl
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221 d NH2 CH2- NMe2 2-Chl oro-3, 4, 5-trinmethoxyphenyl

222 A NH2 CH2- NMe2

2-Brono- 3, 4,5-tri met hoxyphenyl 223 C NH2 CH2- NMe2
2-1 odo- 3 WOEzoomom hoxyphenyl 224 Cl NH2 CH2- NMe2 PCT/US2006/011846
5-Fl u A 225 Ol NH2 CH2- N hyl phenyl
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2-1 0ddlR 4, 5 G Ahbhoxyph&€®Et 239 [ NH2 3-Blymo-3 4,5-trimethylphenyl
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3 o st e PPN | o th TR 2D 3 Dimethyld-hiomethyl-pyridin-2-y1
o DSt LA TR e 3 Staiethylsd - hiomEtgli ] guypyridinp 1,
3, 5- bphetihyt4=1 Feh-A=2=y A03—CE—INHZ Fedo—
A L N AN A - 34, drimelhyloyrdpedyl,

yridi .44‘5_ y—r404 NH2Z—2-—Py—3.-5-bi-ret-hyt—4 Hoiet 2y
N2 2o8 1o oL GTINEL L Bt bt | oxypybiaipmsthyl-1-ogigrigndgls 5 o |
3, 4, 534 lpr G LNE i o 0 407" o [ \ip” o7 pdhSeb-Trimethonymaidinzey] - oy
yridi 442, v %gj@z N2 2-Bl 4 5 6. Tr i met Héﬁvmmtmwboxypyrlc ey NHR
4,5, 6.4‘7‘ Het hoxy -I}IH?ny\/n\/r i rﬁ{hﬁ 2-yl 410 _C_ R BlrmthOXY'pyrldm'Z'yl
3, 4, 5344 ilmet W&y Nl | din-2-Bh 411 [0 NHp 3¢ 5lrimethoxy-1-oxypyridin-2-yl
3, 4, 5443 i et h(Csl} -ﬁﬁzm(\/n\/r i - 2. yl (412 @GQ‘rimlgthyl-pyridin-Z-yl
4.5, 634% ilmet - [N S \,H’h 4,5,6-Trimethyl-1-oxypyridin-2-yl

447 Cl 'NH, “Ph 4,6-Dimethyl-5-methoxy-pyridin-2-yl

448 Cl | NH, Ph 4,6-Dimethyl-5-methoxypyridin-3-yl

449 Cl | NH, Ph 4,6-Dimethyl-5-methoxy-1-oxypyridin-3-yl

450 Cl | NH, Ph 4,6-Dimethyl-5-bromopyridin-3-yl

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

452 Cl | NH, Ph 5,6-Dimethyl-4-bromopyridin-3-yl

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

454 Cl | NH, Ph 2,6-Dimethyl-3-methoxypyridin-4-yl

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

456 Cl | NH, Ph 2,3,6-Trimethyl-pyridin-4-y1

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

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

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

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

461 Cl | NH, Ph 3,5-Dimethyl-4-aminopyridin-2-y1

462 Cl | NH, 3-Py 3,5-Dimethyl-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-yl

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

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

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

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

469 Cl | NH, 3-Py 3,5-Dimethyl-4-iodo-1-oxypyridin-2-yl

470 Cl | NH, 3-Py 3,5-Dimethyl-4-thiomethyl-pyridin-2-yl

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

472 Cl | NH, 3-Py 3,4,5-Trimethyl-pyridin-2-yl
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413 A NH2 2-Py 4,5,6-Trimethyl-l-ox yridin-2-yl 414 C NH2 2-Py
4,6-Di nmet hyl -5-nmethox - yridin-2-yl 415 O NH2 2-Py
4, 6-D nme t\hplzotﬁmmmoxypyrl din-3-yl 416 Cd NH2 2-Py PCT/US2006/011846
4, 6- Digret: k5 g Y ayed din- 3- vyl 417 C NH2 ? Py
4, 6- DRSet HE | R'H By (diR3-yl 418 O N2 2-Py KR _
4, 6- Diftlhyl @eronvn dH?Y’% yl_-l41 WO 2bh6TTiostybl-popyikingad/ 011846 i f
1, NoA74nmhk | CljNHy n 3Py 419 1 |t 1 11456 Frimahoxypysim2yl . Rs O _|NH2
2- Py [ 47%- D npiGhyINEe Ior oo 8PM- 3-yI_| 420 CH,5MHRriretBRyxy-1-oxypyridin-2-yl
5, 6- et hyl + £1afBrjopyri d3By3-yl (421 O N2STrRyetidxGppidethy| - 3- net Hox
yridiA74-yl | £22 NH, NH2 2- PPy 2, 6- Di|met hyl 3 ghfr Trithethokyyoxyd@RRlidD-yNH2 2- Ry
2, 3, 647 i met hyl -|pVAL |di n- 4-$Py 424 G NH2 2- ByS,&Tomehyrgyaenkmoyly - pyri di n- 4-yl
425 CHTNH2 21 By | NI6- DI net h§Py 3- br onppyr i di 45,4 TyimethdR B okspyhliia-22/1 Py
2,6-Dudfetth | + SlgErio idi n38yyl 427 G N;RDZndtyyl-5-methoxy-pyridin-2-yl
4, 6- Dagiet hyl + &1i|adopyri di n3Byyl 428 O  NEB-DImBMylS-Bethb:iBfdh-341 am no
yridias24yl | 429 NH, NH2 Ph3-By5- DI mgt hyl 4 4-DimétheeyRythd:GL Nodpylidin 430 O |NH2
Ph 3, 883D net hyll -| ANHpEt hoxy- 3-PeXypyTr i[di N- 2- Y4 6-DARyH5-BbiRopgyAdia-32g101 NET N
| -4-broad yr| din-Ndyl 43238, NHZ Hh 3, 5- 1 iyl 3-RlRiRlin XY PYT 1 di1)- 2- vl
433 CusINH2 PGB, |5 [[TET NyT 3.5 CNTOT g 1 01 N~ & I imAsA-4Bromiirifi-3-y1
3, 5- Dugeet Nyl + €1 ¢IN@r[0- T - oXyPyT 1A N-[2- VI &35 peNT - cRiSropyridin-3 3-yl
3, 5- Dugeihylt &1 ijodppyr Tdim3,yr 4 blb"ﬁﬂéfF amﬂ34mdhammynmn4ﬁd
3, 5- Duget Nyl &1 1[@R-|- Oxypyﬂ,al m=2- L a3l U 6himethYl-pyridin-4-yl
3, 5- Dugee Ny & TRggnET Tyt =3 Bl drm=2Z=yt 438 Zﬁq\*l’%et N oyridind-yl
3, 5 BRaET Ny T & UG eI =Xy g 2yt e etk e p i iyl . ooy
3, 4, Sad et TRy, [ = "Q’Py‘*‘“J SN D sty 3 i omdadind oyl 7 ot ety
441 ?592 N2 RS Tri e3Py YT T 2T Y 2,6-Ditfethyl-3-chforopyridin-4-yl
4,5, Pagd et ey g QXY Py T Sl 2- v S g i T-5-iodopyridin-3-y]
S 4 AT oY N o 35 2yt | 445 o3 3imegyl-d-aminopyridin2-y1
4’ 5’ 1495 et h ) ,1\f}[2i o ;y CH;;;.\IJMeA 45— N By imethyl-4-methoxypyridin-2-yl
4,5,“4%q'nnt.§h Fﬁ-yyperPy” 2t 1447 H9-DA H@ﬁﬁh4ﬂ@ﬁ$ﬁﬁbﬁﬁﬂwm¢m2ﬁ$thn)y-
y} i E:I @7 1 f;Lr 8 NH> NH2 22V O net hyl -5 3uﬁst¢&hy\lr41bmmﬂpxu‘Jﬁn-2-yl

498~ Cl | NH, CH,-NMe, 3,5-Dimethyl-4-bromo-1-oxypyridin-2-yl

499 Cl | NH, CH,-NMe, 3,5-Dimethyl-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-yl

502 Cl | NH, CH,-NMe, 3,5-Dimethyl-4-iodo-1-oxypyridin-2-yl

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-yl

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

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

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

508 Cl | NH, CH,-NMe, 4,5,6-Trimethoxy-1-oxypyridin-2-yl

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

510 Cl | NH, CH,-NMe, 3,4,5-Trimethoxy-1-oxypyridin-2-yl

511 Cl | NH, CH,-NMe, 4,5,6-Trimethyl-pyridin-2-yl

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

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

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

515 Cl | NH, CH,-NMe, 4,6-Dimethyl-5-methoxy-1-oxypyridin-3-yl

516 Cl | NH, CH,-NMe, 4,6-Dimethyl-5-bromopyridin-3-yl

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

518 Cl | NH, CH,-NMe, 5,6-Dimethyl-4-bromopyridin-3-yl

519 Cl | NH, CH,-NMe, 5,6-Dimethyl-4-chloropyridin-3-yl

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

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

522 Cl | NH, CH,-NMe, 2,3,6-Trimethyl-pyridin-4-yl

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

524 Cl | NH, CH,-NMe, 2,6-Dimethyl-3-bromopyridin-4-yl

525 Cl | NH, CH,-NMe, 2,6-Dimethyl-3-chloropyridin-4-yl

526 Cl | NH, CH,-NMe, 4,6-Dimethyl-5-iodopyridin-3-yl
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449 C NH2 Ph 4, 6-D net hyl
4,6-Dimeth | -5-bronmopyridi n-3-yl
4, 6- Di metwol2o6s/©bd70r Opyr | d| n- 3- yI

- 5- met hoxy- | - oxypyri di n- 3-yl

451 A NH2 Ph
452 C NH2 Ph 5, 6- D retrhuskeoéAbrsasro

450 A NH2 Ph

yfidin- 3my v 498Gl yNHD thyl-4-chloropyridin-3-yl 454 d N+ Ph
2, 6- PNoe{ Wx! |- B R igx " yTi 455 O NH2 Ph 2, & Dinethyl-pyridind4-yl
456 ($27NH2 PhCR| BB Tr i n@H;hNMepvrl di n- 4- y|3,5-BEethel-4hopiridin-2-yl
2,3, 6578 i met hekyNpkrli di n- 4-F| 458 |C  NHZB,PRigetipd Brmethdxybyrlins2-yho
yridiser{yl | ¢69NH, INH2 Ph B2, 6- Di net hyl3,3bahdtiol-d-methakyr-ekypyrididBgl G NH2 Ph
4, 6- Ds3vet hyl | &6t | omppyri di n-B-yl 461 O NBS-Pimeyb4bramsiphsidia2-ydm no
yridisi2{yl | é62N8, [NH2 3- Ry 3, 5- Di|net hy|s-Bintetiyhobrontid- Ooxyp2ridth-2-463 Cl| NH2
3- Py [$35{ D nethyNgg-|met hoXyHT - ox yri di n- 2-3)3-Dinftf1-ElchidpyRdie-yl
3, 5- Dsggei Nyl @ g0 1d1n-2Z9yT 465 O NH2D@nelfy1-4-chloro-1-oxypyridin-2-yl
3, 5- s Nyl é1 bigR- - OXypyri di n-4-yT 468 5 Dimblgl-Biodypyridin-2-yl
3, 5- DETETNYTF ¢ CRERF0 yridim-Z-yI 1467 @ s¥ilde@yEWiodo-1-oxypyridin-2-yl
3, 5- DEFgET Ny @y CREAT[O- T- OXyRpyT T din-[Z-yI 3 §%&ﬂgyl%1oﬁlew1-pyr1dm-2-yl
3, 5- DeyErhy - d TegpuyT T di m-g-yI— 409 Ch SWéeﬂythh%n%Tﬂﬂmwldﬁ d-pdo- I/ - ox
KerlzdLSnigc-Xu YN, N2 STRY 3,5 Dmethy - 43y PRBLAML yﬂbﬁh'z‘l’ﬁn 2- y| 71 d
Bz 3,5 BreEIy =4t HBLHyI-I-OX yT3 X

3, 4, :3;33:; met 4.2%;%% dti-m==2- yg 45" W 20067 fu‘;??rffﬁ%%ﬁ&g‘"’gﬁl i 8 Y
3 el TN L i gty Loyt 2 Py
2.5 6% Lot hGky B g n2 Al 475 ¢ HFE—E%S—AT—-%E% 5
yridiginly [5ba™h yp 3 Bl o 4 5 e i et Ry BiHORY L Gy E—NH2 3- Py
3, 4, 524 il ret h&h NEodywovr i s L1 | 4707 ~Lrimethylpyridin-2-y1
45 6% Lot hil INHaldin- 2 M 270 dy Npp by Trimethfl-1-oxypyridin-2-y1
4.5 6546 et hOL N luny, i /B o o1 Tagg gty g—"éE%neu ipZry] oxy-
yridi 845, vl o1 NH2 [Nep 3. B 4 B Dilnet hyl 2&Dimethyso-wethopvpyrdingd-yl 105 gl N
3- Py j48'-‘m Di Ch NI |hpt hnyyﬂl =0x—yrlidi ndaﬁrﬂlﬁpetﬁﬁdwgm f10 in-3-yl _
4, 6- oAt hyl [ €1 ANHeolpyr i di nB3-yl 484 O MppDiyagspl- 5-br0m0pyrldm-3-y1
4. 6- Dot hyl | S1dAEbrlopyri diB-3-yl 1485 O 4§-Dimethy]-Sechioranyrgindeyl. 4. br on
yri dila5B{yi | Cl | NH, H 5,6-Dimethyl-4-bromopyridin-3-yl

552 Cl | NH, H 5,6-Dimethyl-4-chloropyridin-3-yl

553 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, H 2,3,6-Trimethoxy-pyridin-4-yl

557 Cl | NH, H 2,6-Dimethyl-3-bromopyridin-4-yl

558 Cl | NH, H 2,6-Dimethyl-3-chloropyridin-4-yl

559 Cl | NH, H 3,5-Dimethyl-4-aminopyridin-2-yl

560 Cl | NH, Me 3,5-Dimethyl-4-methoxypyridin-2-yl

561 Cl | NH, Me 3,5-Dimethyl-4-methoxy-1-oxypyridin-2-yl

562 Cl | NH, Me 3,5-Dimethyl-4-bromopyridin-2-yl

563 Cl | NH, Me 3,5-Dimethyl-4-bromo-1-oxypyridin-2-yl

564 Cl | NH, Me 3,5-Dimethyl-4-chloropyridin-2-yl

565 Cl | NH, Me 3,5-Dimethyl-4-chloro-1-oxypyridin-2-yl

566 Cl { NH, Me 3,5-Dimethyl-4-iodopyridin-2-yl

567 Cl | NH, Me 3,5-Dimethyl-4-iodo-1-oxypyridin-2-yl

568 Cl | NH, Me 3,5-Dimethyl-4-thiomethyl-pyridin-2-yl

569 Cl | NH, Me 3,5-Dimethyl-4-thiomethyl-1-oxypyridin-2-yl

570 Cl | NH, Me 3,4,5-Trimethyl-pyridin-2-yl

571 Cl | NH, Me 3,4,5-Trimethyl-1-oxypyridin-2-yl

572 Cl | NH, Me 4,6-Dimethyl-5-methoxypyridin-3-yl

573 Cl | NH, Me 4,6-Dimethyl-5-methoxy-1-oxypyridin-3-yl

574 Cl | NH, Me 3,5-Dimethyl-4-aminopyridin-2-yl

575 Cl | NH, Et 3,5-Dimethyl-4-methoxypyridin-2-yl

576 Cl | NH, Et 3,5-Dimethyl-4-methoxy-1-oxypyridin-2-yl

577 Cl | NH, Et 3,5-Dimethyl-4-bromopyridin-2-yl

578 Cl | NH, Et 3,5-Dimethyl-4-bromo-1-oxypyridin-2-yl

579 Cl | NH, Et 3,5-Dimethyl-4-chloropyridin-2-yl

580 Cl | NH, Et 3,5-Dimethyl-4-chloro-1-oxypyridin-2-yl
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486 C NH2 3-Py 5,6-D nethyl-4-chloropyridin-3-yl 487 G NH2 3-Py
2,6-Di methyl -3-nmethox yridin-4-yl 488 C NH2 3-Py
2, 6-Di

rret\lmlzotwlmsmzn 4 yI 489 CI NH2 3- Py 2,3, 6- Tri net hpCTpgsesodiontsde yl - 490
- ) s n-4-yl 491CI NH? 3- Py

Q
z
T
N
og
é"

2, 6- %‘H@x ‘. '31'*'r'8rin" yr i 4 vl 492 O N 3-Py 2R Dimeth |-3-chloro
yri dila8h-lyi | 493 N#l, NH2 3- Bt 4. 6- Di jret hyl - 3.5+ Ridwhyk-f-dtdepBidin-2-y494 O NH2
3- Py |385-|Di npt@AVINE-[ani no dEin- 2-y| | 495  6J5-INeRthgi-iadiid Poxypyridin-2-yl

3, 5- DSBetlhy| { A me¥ihoxypyri dEn- 2-yl | 496  Gl5-DNkigth@HPthidisghyl-pyridin-2-yl

3, 5- DSBetlhy| 1 4 nefioxy- | - oxlipyri di n- 2- BI5-Did@thyCh-tiibiRetiZHA-dxdypRidin-2-y1

3, 5- D5kt hyl 1 41| yridi nER2- 1 498 O NHZ3 A 5HTritdb#agl-pyridin-2-yl

3, 5- D5t hy!| { 41 QrNao- | - oxypltri di n- 2yl 4994 SiTribethyCH3x PV din-2-y1

3, 5- Dsgetlhyl {€1dNmrio yridike2-yl 500 O 4 blidmedhi2-3NMeBoxypyridin-3-yl

3, 5- Dsegt|hyl { £1gmmerio-T-ox By i di n- 2y 4 6@kmEhyNTe b8~ NY¥o@yridin-3-y1

3, 5- Dsgetlhyl { €iijade, yridin-g- T 5020 O NHZB CmdMR2-aminopyridin-2-y1

3, 5- Dspetihyl { £11]odg- [ - oXy @y,E€I N- Z-yT 503 58imbk -4t biperidin-2-y1

21 g' pet/nyl 1 44t nmet hyl -qoyet di n-Z2-yT 3 S5 imbthyM3gcfbld- yridin-2-yl

NI,
- Dsoptinyl 1 €1tNeenet hyT -cdo, gpXYPYT | di N- 2-¥4 pimliRy 1 Ylorbhipykin=dE <
3, 4, 5597 1[MeT - [V, [0 N- 2-00,EP00 O NAZ 3508 VR A48 1 bl AVEREY 511 = 0% |
| di n{ZeyT SO PNz CHZ @@\/@g 4,75, 16 TT 1T 18] PRy I i Gy Yillin 2200 & N2
CH2- Nl§§_5: 47576 TNE] noxy CO XypyTT{dim- 23;9/_ 14 Iy B

3,4,5 et i UI = 5101C—NH2
i oxypgfg =y }%ﬂil ‘ng-z- NNE2—4; a
NH2 (1'558 EJ?:‘EIL :Cl:’ = et 'é’O E-:Ay;" :: |/I |
o o DSBE YT T ey QB 5 VT 73 dimel By RO T -oxypyridin-2-
4. 6 BORL o | SR SRV TICORE” Yo 536, 0 BTEy 231
4: 6- [}6 1S et Illtl CO,Et ._b e ALY 0xypyr1d1n—2-yl
4, 6- [}6 ety ;IC!'NI—‘T‘ZFC“)’F' é v 518 al Wﬂxu- OXypRU iGpaetlpy | - A-br ono
yri dilgoslyi [ SId b o EORip 5 5oy f.l‘,:gapnmﬁth -emetennlerprEdndgl 540 g
NHZ2 CRZZNMe2 __’ET G- COEEt hox vridin- 3 Spllmeth‘d‘ﬁ'a(@m%@ldm7lel\/h?
2, 6- DOBBihy! | rQ]/r M 4-y1 €29 O N2 CHR- MRAimethy - “BUGhOREYRYD-2W 1 | di n-|4- vl
523 OV CHEINNED 0 3 6- £ net hoxly- pyds ﬁtlﬂlmethylvﬂ-me@m -EpxypRdiTon Nve 2
2, 6- DoPRtlhyl 1 £1n N enpyri di M-yl 525 d th oporgriineeylhy| - 3- ghl or o
yridil@0%1-lyl |%%q Nif, NHZ_Q:IQENNEZ 4.16- Di rfed Huneﬂsdﬂém«zrwhodmr@mﬂ-yl

609 Cl | NH, 3,5-Dimethyl-4-chloropyridin-2-y1

610 Cl | NH, CN 3,5-Dimethyl-4-chloro-1-oxypyridin-2-yl

611 Cl | NH, CN 3,5-Dimethyl-4-iodopyridin-2-yl

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

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

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

615 Cl | NH, CN 3,4,5-Trimethyl-pyridin-2-yl

616 Cl | NH, CN 3,4,5-Trimethyl-1-oxypyridin-2-y1

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

618 Cl | NH, CN 4,6-Dimethyl-5-methoxy-1-oxypyridin-3-yl

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-Dimethyl-4-methoxy-1-oxypyridin-2-yl

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

623 Cl | NH, CMe,OH 3,5-Dimethyl-4-bromo-1-oxypyridin-2-yl

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

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

626 Cl | NH, CMe,OH 3,5-Dimethyl-4-iodopyridin-2-yl

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

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

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

630 Cl | NH, CMe,OH 3,4,5-Trimethyl-pyridin-2-yl

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-methoxy-1-oxypyridin-3-yl

634 Cl | NH, CMe,OH 3,5-Dimethyl-4-aminopyridin-2-yl
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-43 WD 2006/ 105372 PCT/ US2006/ 011846 No. 527 C NH2 CH2- NMe2
3,5-Dinethyl-4-amno yridin-2- 1 528 d NH2 H
3, 5 D netwol2eeb/met7aoxypyri din-2-yl 529 O NH2 H 3, 5- Di metrhugkeosomestdox
- ox_y_“’_,,d& 2y ke w"n~§0 Gl .y INH%,JH 3,5-Dimethyl -4-bronopyridin-2-yl 531 C
NH2 NG, Bi%i Rt hyRE 4~ Br bR - oXypy i di n-2-yl 532 CRONH2 H
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3, 5- baret hyT| &t || oup-1 - ogve,0EN- 2yl  536,5abindsthiR1-#bromopyridin-2-yl
3, 5- Bb3vet hyT| é1 { Nmret hgH,CMé,081 n- 2- yl  353FinfethyNHBrdnho-1-oxypyridin-2-yl
3, 5- Dp3wet hyT| é: § et hgh;dveowpy T 1]di n- 2- yl5-Diasthy(h-chNbkbpitidin-2-yl
3, 4, beabr | Met Mgl { N, 1| 01 NER;0NIe, 08P | NAZ 31 Binfkilt-4chlorE Pytyphri@x-2wii di nq2-yl
- . 2
540 CrANFZH &1 nge, |71 "eivyed 1 di[n- 2- Y1 3 5Fmbihy N dbpyridin-2-yl
4,5, Besbl T TETNEXY N, IXYPYRLENB o Y1 | 542 55 D¥déiT-4-iodo-1-oxypyridin-2-yl
3, 4, Pghr TTTEL l@i() A @HZCMézol—P‘*d U NP 5 Dimethyl-4-thiomethyl-pyridin-2-yl
3, 4, P54y ! TTETITPY) NP YPERIENE O Y | 543‘5‘51me{'51§1 4%hiomethyl-1-oxypyridin-2-yl
j, 5, Pe4ls | m:} T R, | 9T TR, e, STQNAZH 3 4 5 Trimethyl.pyridip-2.y1 _
’ -5a Pea6, | | CL TN, X.P.XCWM#) ettt o St THmEhE SO P23 LT
Zr '6_ o7 1Y | ETINH, [ “CH,CMEOH (= ™Y~ P A DimdpyiS methokyByrdi -3f’yf*.° N EZ H
giedss ] Y T ELANED N,J,CEZ O O > A6 -Drﬁéhy‘l‘S-m“é?ﬁpx ondpytdiiea Y, 2l 0T 2P
35/, 6- '49:,: ﬁy, ;’:I’E;,‘I\ A yCHZQH“:C] e ':t gé' D 'ILll’ Sthyl-4-methoxypyridin-2yt ~ ™
5. 6- Dp3fed-hyl |1 ANl o HCHEMeO Tee o 3o9-Digid 5‘-f4’>m"5h‘§y.'.wlé?’%’p¥“dé“..c%m ox
y’r i d ?;5.14- y!, @i: 2 N ad]é(fét‘g ptlhy e aDuneﬁly\l #‘bEE%LQQE%ZJ%LH—
2. 3, 69 il net G N | o GHAH EMegORE ™ 7 355D 0}%}3’1:4- rqmasI-axxpyridio 2yl o 4 yl
557 (53N H S1gNH ot SRHCHCMe R 0y | di n. A3 Pmetyk4shlorgnyridin-2-yl
2, 6- Doifed hyl | §1 dA¥H:|oClGILGMeOH 55 ¢ 3pj-Pimgthyl-4-chloro-1- oxypyrldm-Z-yl
3, 5- DP¥et hyl | &1 adHh py@HzﬂHxCMe;@H 5360 _Cl__NRp-Limethykd-fqd 23l
ri di 630yl | 661 N [NFOHNELEME. Q¥ nelt hy | - 4.5 RimkivhA-foden] -ogypiidin-2yl| 562
y 7
NH2 V8573 5- Df febt| ANHL-[4- GHAFRCYI QR n |2 y| 3.66imethylM-thiompetliyl-pyridin-2-yl
3, 5- Dbt hy| | £1 §ANh- | CBGHhGMedPl- 2- yi 3,55%methyl-4gtipomgthyl-1-oxypyridin-2-yl
3, 5- Dp¥fet hyl + £1 ¢ NFer|o p§HiCdHAMR QI 3,4,5-Trimethyl-pyridin-2-yl
660 Cl | NH, CH,CH,CMe,OH 3,4,5-Trimethyl-1-oxypyridin-2-yl
661 Cl | NH, CH,CH,CMe,OH 4,6-Dimethyl-5-methoxypyridin-3-yl
662 Cl | NH, | CH,CH,CMe,OH 4,6-Dimethyl-5-methoxy-1-oxypyridin-3-yl
663 Cl | NH, —CHZ—N/\:/\O 3,5-Dimethyl-4-methoxypyridin-2-yl
664 Cl | NH, —CH,-N /\30 3,5-Dimethyl-4-methoxy-1-oxypyridin-2-yl
665 Cl | NH, —CHz-N CO 3,5-Dimethyl-4-bromopyridin-2-yl
666 Cl|NH,| —cH- N/\:/\O 3 5-Dimethyl-4-bromo-1-oxypyridin-2-yl
667 Cl|NH,|  —cH,- NCO 3,5-Dimethyl-4-chloropyridin-2-y1
668 Cl | NH, —CHg- N/\:/\O 3,5-Dimethyl-4-chloro-1-oxypyridin-2-yl
669 a|Ng, | —cH- NCO 3,5-Dimethyl-4-iodopyridin-2-yl
670 Cl | NH, —CH,-N /\:/\O 3,5-Dimethyl-4-iodo-1-oxypyridin-2-yl
671 Cl |NH,|  —CHyN C/\o 3,5-Dimethyl-4-thiomethyl-pyridin-2-y1
672 Cl | NH, —CHy- DO 3,5-Dimethyl-4-thiomethyl-1-oxypyridin-2-yl
673 Cl|NH,| —cH- /\:/\o 3,4,5-Trimethyl-pyridin-2-yl
674 Cl |NH,|  —Chsr- /\:/\o 3,4,5-Trimethyl-1-oxypyridin-2-yl
675 Cl|NH,| —cH- /\:/\o 4,6-Dimethyl-5-methoxypyridin-3-yl
676 Cl | NH, ~CHy~ /DO 4,6-Dimethyl-5-methoxy-1-oxypyridin-3-yl

.46 -



565 A NH2 Me 3,5-Dinethyl-4-chloro-l-ox yridin-2-yl 566 C NH2 M
3,5-Di net hyl -4-iodopyridin-2-yl 567 C NH2 Me 3, 5-Di net hyl -4-iodo-I -ox
i di n-2-ylwo26&/105370H2 Me 3, 5- Di net hyl - 4-t hi onet hyl - pyri #CcmAB2406/011860 C  NH2
Me 3, 5-Dirmethyd bdgrhizomet Bybaleox yridin-2-yl 570 d_NH Me
3,4,5erfﬁ% 1®-p§r| din-2"VR 571 d] N2 Me 3.4 5-TriBethyl -1-ox yridid-2-vyl
572 Cb7Nhi2 M’C‘ff e et h—)dl—la /Tréi hox yri di r‘3§D1rﬁeth}5113an9L10p§lH&n- Syl
4, 6- Di-retthy+5-et holxy-| - oxy ]__:IRLII =3-y| 574 Cl_NH
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3,5-5[ llb‘tily'r-'fr-LIUIl pyIIU||| 2 +8—C—NH2—Et
3, 5- Db$fet hyl + £1GhD- | “SRpy N ditn- 2-y | 57395-Dimd‘t]hj'24EBrOIBq;5rf1ﬂinmylhyl 4-dhl oro
yri dim=29yt— 580 ¢ N2 &8, 7o megt hyt=4=chtoro=t=oxypyridrt-—2=—y+—44 WO
2006/ 8865372 PET/ @é@qoer@m@swumo ! x F:5-DinRtYd-4-brotfy 1 58pyGHinkHa Et
3, 5- gret AyT+4=-1Qdo yTi di N- 2=y NHZ Et—3; 5- Dimethyt=4=1odo=t=9x
yridil A2yl | 583 N NHZCEch“gNs_Jﬁ rreth o4 3 hPomtytchloponyiifiin2ody| 584 C
NH2 E | 5- D net -4th|orrethy1\-|-ox yridrn-2 585 CI NHZE
3, 4, 5-%%"%3 il met hﬁ- B%i di - EZCV 5_8{00 a| NH2 3Ei'D§neih>é4'FP°Fﬁsiﬁwpyrldla>@ Ai n- 2yl
587 ( H2 Ep 4,|&:Di oxypyridi [ i
4, 6- [%%Qt hyl -gﬁlrre{g oxy- II&M Luﬁ -13- vl gég%%/“ Wg? opyTL 1n-2-}|§1
3, 5- [)6g§3t hyl t 4 ady Eopyrlcq n- 590 d I ) - Di rret h - met hox
i di n4 501 ﬁ § et hyl 33"_1!%11}9 H lo%b§ e - 2 yl | 592
d NnggprZEt 31 9Ng, et hyli 4 Jgf f;lg)pyrl din . =5
3, 5- Dinet hyl -A-I‘;I\?I -1-0x \/rl -ly| L330)’4 eﬂl@ > WP% s
3, 5- Digret hyl | 43 ¢ N OD%H@HMW 5953 @Dl%ﬁa}/jﬂmﬂme% 1-oxypyridin-2-yl
3, 5- Diet hy! 4-ahlor | nV\ln\/ 2. \I| 506 NH2
3, 5- Dosretl hyl | €11 odgpyr HdH;@H o) 507 CI NH2 3@2ﬁlm&hﬁ-@klaﬁtﬁml - 4-i odo-{l - ox
yri dirr=25yt+—594 NH2 wEtx’*/ Bi-reth—t—4—thi-erethy—pyri-din-2-yl 1599
d  NHE8COREL | 8] E)-I\Dlznet h‘?HzCHz—‘NmEt hyl -1 - CB)A{ﬁ}Sffm'dihy}-Qe)Wpyn&iﬁ-Q O NH2 CCRE
3, 4, 5=Trimet lyi-%l dirn=2=yt NH2—EE2Et
3, 4, 565 il met h{d 4| xypyﬁHz@H:rrNg_)@l 602 . O 4 6dR2mEy Bt methGeyBymictit- Byl - 5- met/hox
i di n{3-yl 7
691 Cl | NHy | —CH,CH,— 0 4,6-Dimethyl-5-methoxy-1-oxypyridin-3-yl
7N\
692 | 19 | Cl | NH, | -CH,CH,CH,~ N 0 3,5-Dimethyl-4-methoxypyridin-2-yl
7N
693 Cl | NH, | -CHCHaCH,- N 9 3,5-Dimethyl-4-methoxy-1-oxypyridin-2-yl
694 Cl | NH, | -ororon-N_ b 3,5-Dimethyl-4-bromopyridin-2-yl
7N\
695 Cl | NH; | -CHCH,CHy~ N 9 3,5-Dimethyl-4-bromo-1-oxypyridin-2-yl
7\
696 Cl | NH; | -CHaCH,CH, N_ 9 3,5-Dimethyl-4-chloropyridin-2-yl
7\
697 Cl | NH; | -CH,CH,CHy-N oy 3,5-Dimethyl-4-chloro-1-oxypyridin-2-yl
698 Cl | NH, | -CH,CH,CHp- N/\:/\o 3,5-Dimethyl-4-iodopyridin-2-yl
7N
699 Cl | NH, | -CH,CHCH-N O 3,5-Dimethyl-4-iodo-1-oxypyridin-2-yl
7\
700 Cl | NH, | -CHCHzCH,- P 3,5-Dimethyl-4-thiomethyl-pyridin-2-yl
7\
701 Cl | NH; | -CH,CH,CH,- NP 3,5-Dimethyl-4-thiomethyl-1-oxypyridin-2-yl
7N\
702 Cl | NH, | -CHyCHsCH,- N o 3,4,5-Trimethyl-pyridin-2-yl
7N
703 Cl | NH; | -CHyCH,CHz- N 9 3,4,5-Trimethyl-1-oxypyridin-2-yl
7N\
704 Cl | NH, | -CHCHCH-N O 4,6-Dimethyl-5-methoxypyridin-3-yl
VD
705 Cl | NH, | -CHyCH,CHp~ N 0 4,6-Dimethyl-5-methoxy-1-oxypyridin-3-yl
2\
706 Cl | NH, TCHAN 0 3,4,5-Trimethoxyphenyl
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603 G NH2 CO2Et 4, 6- Di net hyl

3, 5- D net hyl - 4- am nopyri di n- 2-yl

-5-met hoxy- | -ox yridin-3-yl
605 C NH2 CN 3, 5- Di net hyl
i di n-2- y|WO&0(ﬁS/1@537IZIH2 CN 3, 5-Di net hyl -

- 4- et hox

604 G NH2 CO2Et

4- et hoxy- | - oxypyPCHius2@6h 184607 C

NH2 pi-din-2-yl 608 CNH2_CN
3, 5- [N idin-p-yl 609 O NH2 RN 3 5. Dipet hyl-4-£hl or o
VI di&@ﬁz-yl @10“-51 NH2_ &N @OD met hyl - 442(:@11&61345_9Wweﬂy12 yl 611 C
NH2 3 5-Minme f14-] ndnn\ din-p-yl 612 G NH2 CN 3 Dineth
| - 4-fipgol | -cmer% h- 2- ysz-,es’ﬁocl NH2 N &,.]ﬁ-oﬁbaat,ﬂy{meﬂh&(bp}mﬁﬁt hyl -
yridin-2Lyl | 61 N2 CN 3,4{ ety —4—thi-erethyb—t—oexypyridin—2—11 615
Cl NHz)oON 3, 4015-NH5 et hytrpyri di n- 2-yl 6163 GJDlﬁdHByl@\&nBﬂadxﬁh%yl nmet hyI - OX
yrid'n 2 y! 617 NHZ—CN —7,"\_—5/\ Du,th‘yl 5 III;‘LIIU)\yp)/IIUIII o-yl 618—CH NH2
CN 4,800 et hgl -EHErPt hoxgHAN \gz(/ypyﬂ di n- B-Oylloro-aig)lmbthpdl-@n‘@hoxyphenyl
3, 5- e hy! A4—B0 VAR ehn= I 520—CH—NH2 (:I.\_/LBZG'i
3, 5- piet hyl|-@ psEhoxypyeidiin- 2-yl | 6212-8romg-R,5 Chimpidy-4-methoxyphenyl
3, 5- Brrethyt4=nethoxy=t=oxyrrdimy 2=yi—622_C_ NH2" CVEZ0OH
3, 5- [iidet hyl|-@L pNBappyTeHPH=R-yP 623 O NH2 3¢ Brippthoxyphenyl
3, 5- brmethyt=4-pronp-1-ox yrigam-2{yl~ 624 NHZ
3, 5- OiAet hyl|- 4l cAHon opyFiBinN2- 1 |625 O Omﬁg‘\%‘em‘%_"’xyphenyl
3, 5- Drmethyt|-4- ¢hl ofo-1T - ox p/r'T‘dI n{2- yI
3, 5- D e hyl el pyr T 'XZZM\L/ 627 N%Q@Wi\lﬂg -trCM%I%oxyphenyl
3, 5- hyl|- 4- ﬁ?‘g-l-o r/dwaz- 628 henvl
3, 5- 1521 hyl |- 1-1 ionet hé‘%(w N 2-yl 3981%5%%%‘) oy
3.5 B T A { e Tot T GEBY 1 0 - hor 63 e bRy
3, 4, D”[EE met|h 61 r%fr;i di nFH 63T ol NHp (9\{%050 e deny
3, 4, byihr | met hy 1YPYELELNN2- Bl 1632 Glarbie-s Sbidfeblyl-4-methoxyphenyl
4 6- 71-rlr}e hyl - § T@Fﬁ(xvnyrzi | M2~y 633 r‘Jr NH2_CMe y ypheny
4, 6- D¥ed hy| | S nd¥h o GHDGONMer] n- 3- v %&Elmqthsﬂnéﬂnﬁh@ymldmd-yl
3, 5- /et hyl |- 41 apihodGHD @M - / 45 W3, > Bemgthyird areshosy i resspyiiir-avh g 46
fY ot720F ["i .| €l | NHL ] (CHppC(O)NMey ' 3¢5t Dimefhyj-4-bromopyrigin-2-yl g on
... 1721 Rs_6B61 ONENHECERZCORSe: 3. 8- D nBtohRimethyhé-oramo-Lerpyrdin2gl 636 O
NH2 CHZCMe2C0HCB | 50 | (EHDYC(QINMe1 hoxy- | - ox 3yrPiiethyb4hlorapgrdim2-iHp  CHY CMVe2 OH
3, 5- Dv2get hyl + €1 hiNehO W CHhC(OINMe, 638 C 3@1@@&@@@-1-0xypyndm-2-yl
3, 5- Drxef hyl } €1 hiNayd-(CHoxC{@)NMien- 2-lyl 6393 GiDindeidyicHpON2idi-2-y]
3, 5- Dyzet hy | + €1 ¢ NHYr| QR CIO)NREey | 3,5-Dimethyl-4-iodo-1-oxypyridin-2-yl
726 Cl | NH, | (CH,),C(O)NMe, 3,5-Dimethyl-4-thiomethyl-pyridin-2-yl
727 Cl | NH, | (CH,),C(O)NMe, 3,5-Dimethyl-4-thiomethyl-1-oxypyridin-2-yl
728 Cl | NH, | (CH,),C(O)NMe, 3 4.5-Trimethyl-pyridin-2-yl
729 Cl | NH, | (CH,),C(O)NMe, 3,4,5-Trimethyl-1-oxypyridin-2-yl
730 Cl | NH; | (CH,),C(O)NMe, 4,6-Dimethyl-5-methoxypyridin-3-yl
731 Cl | N1, | (CH,),C(O)NMe, 4,6-Dimethyl-5-methoxy-1-oxypyridin-3-yl
732 | 11 | c1 | NH: -CHchZC(O)—NCN—Me 3,5-Dimethyl-4-methoxypyridin-2-yl
733 Cl | NH, | -ononcion_ e 3,5-Dimethyl-4-methoxy-1-oxypyridin-2-yl
734 Cl | NH | -onocon_ e 3,5-Dimethyl-4-bromopyridin-2-yl
735 Cl | NH, | -GHOHCO-N_ N-e 3,5-Dimethyl-4-bromo-1-oxypyridin-2-yl
736 Cl | NH, | -cHGHOO-N_ J-e 3,5-Dimethyl-4-chloropyridin-2-yl
737 Cl | NH; | -CH.CH,C(0)— CJ\ -Me 3,5-Dimethyl-4-chloro-1-oxypyridin-2-yl
738 Cl | NH, | -oomcorn_ e 3 5-Dimethyl-4-iodopyridin-2-yl
739 Cl | NH, | -oomciorn e 3, 5-Dimethyl-4-iodo-1-oxypyridin-2-yl
740 Cl | NH, | -oHi0m,c0N_ e 3 5-Dimethyl-4-thiomethyl-pyridin-2-yl
741 Cl | NH; | -CH,CH,C(O)~ /—\__/\N—Me 3,5-Dimethyl-4-thiomethyl-1-oxypyridin-2-yl
742 Cl | NH, | -cHcHcoN_ J-ve 3,4,5-Trimethyl-pyridin-2-yl
743 Cl | NH, | -cHoro©-N_ e 3,4,5-Trimethyl-1-oxypyridin-2-yl
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640 C NH2 CH2CMe2CH 3, 5- Di et hyl
CH2CMe2(H 3, 5- Di net hyl -
3, 5- Di metwpl2edk/i083f0- | - 0x yr| di n-2-yl

4-i odopyri di

-4-chloro-1-ox yridin-2-yl

642 A NH2 CH2CMe20H
643 C NH2 CH2CMePOIHUS2006/011846

n-2-vyl

641 A NH2

3, 5-Di n'e,,t{,hyf 4+t ki gnet h pdizn-2-yl 644 A NH2 CH2CMe2CH 3
, 5- Dj Net h¥ik- ART hiRkiTet h %l diin-2-yl 645 d CH2C\Ve2OH
3, 4, Byl | Mt ] 1R, dd:l-nCHQC(%J—N vcl| NH2 %%@ﬁsﬁn&h&yﬂﬁmm m/l 1
yri dLn-2 y| 4’ LT_G_D_n:Q \JJ met-hox VA din ‘48 a
NH2 CHACMe2QHCHY | 8D nﬁ{zd‘hyd(e)SN met-mexy - | mppiyﬁth}di-ﬁﬂnﬁhw 1 (ﬁfélﬁyr@n-lelQ
e AS AT PR, TRERY ch*ﬂF: o [yr d 'kﬂ-pﬁhe_ﬁi O hon! ?&ﬁﬁ%ﬁ
3. 5- Hdfet i % IVE% L%}ga‘gg%y. 452 Y&,s-%jm RV AT
_ v/l Ih VA w iAo H A—2-vr IS nllo til'n e AL
EIEN L0 MR D e TR SO S T et R
3, 5- Dhet-hyl - 4- ¢chid8ro 2)2 b%l—d—l—n— . 4 CHPCN
S AR 215 Moo e e gy
3, 5- fhyl 42| = 2 20 2-\ | 657 ; =
3. 5- [3%ed hyl L &1 { Nt {CHrCONHEOG 3 Py
3, 5- D{fed hyl | &1 { NEa i CH)pCONERONG 1 i[di n. 3;5~meeﬂm&x4-m@thqzwd
3, 4, 5150 j| met hi - %i \czC )?ggMEQ@ a F?W exa 4-methoxypyr1dm-2-y1
4, 515f i met h{d - )iz 661 0 dipathybe 5
5. Bt | i A L1660 NEBOED | oD Crp Gabb iy bromopyridin2.y
4, 6- pifet hyl + 61 dtthdXGHe-ERWHBQEi - 3- vI3.5-Bigwthyl-4-trgmo- bppypyridin-2-y1
3, 5- DVafet hyl | €1 m@thaX¢Hy)RCONHIBOG| | 664 CI3,3Ppnetigiid-chjorgpyridin-2-yl
3, 5- pretet hyl t €1 n@ithaX¢HL-0RWNHBOAi - 2- vI3,5-Bdsthei-4dkipro- Cpipypiridin-2-yl
3, 5- Di6tet| hy| €1 hNaBOCERdCONBBOC 666 C  NH3,5-IEHeMyle4-iodopyridin-2-yl
3, 5- Dréeet| hyl + €1 bnNaiyg-(CHOxGOWHRD@- 2- vyl 86-DifdethiHRiodGHRdxpyridin-2-yl
3, 5- Drgeetthyl t €1 ¢ INHyr|qpi),GOMNEBQC  |668 G, 5 WifActh@H2thiongthyl-pyridin-2-yl
3, 5- breet hyl + 41 ¢ NI | Q€1 QEPPHBOIE N-(2- v B,5-MHi68th¢l-4-MinetiGH2 -ddypyridin-2-y1
3, 5- Dyeethyl t 44 I| olopywcHe) ,coNBOG 70 G NH2 3@H2Tiinethyl-pyridin-2-yl
3, 5- Dyeeethyl 1 €11|odn-[[(coxyopNHEBOC 2-ly| 6713 43-ThiethylCH8xyidyridin-2-yl
3, 5- DrgE Ny 1 €1 {INIRCRY),,COWNHBDO- 2- YT 6724 68]6-Tiethdzybydin-2-y1
3, 5- bygethyT 1 &1 | Nre e ohy),coONBBOY T 1]d1 N- 2- ¥5 6-Hritdethdxy Nk ypfetden-2ly1
3, 4, 749 1 MeT ] -| WL, (9O, K, CHINERBEC O | NFZ “3%%4% @uﬂneﬁroifzﬂyﬁiﬂhtwi/l-
-CIOX% %70 C:_iinli\l‘,d' E% b%%Cg;)2""U‘NHM)’(“J'\'\' 4, E’rBM'S‘@fri_iEftﬂb? 2 |-211 - 3- yI 37276
[ Ool./h a ! £ 2!\ 2 = U - (] n- Y 0
PCT/ B 7‘%3 967 :“g R SRR (£ RS 614 Sl Gihyblsidin 2]
3, 5 u'7’7'3»’=L YT € 4 NG MCH, ) CONABOC 3-Bromo-3,4,5-trimethoxy-pyridin-2-yl
774 Cl | NH, | (CH,;),CONHBOC 3-Chloro-3,4,5-trimethoxy-pyridin-2-yl
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-Dimethyl-5-methoxy-pyridin-2-yl
778 Cl | NH, | (CH,),CONHBOC 4,6-Dimethyl-5-methoxypyridin-3-yl
779 Cl | NH, | (CH,),CONHBOC 4,6-Dimethyl-5-methoxy-1-oxypyridin-3-yl
780 Cl | NH, | (CH,),CONHBOC 4,6-Dimethyl-5-bromopyridin-3-yl
781 Cl | NH, | (CH,),CONHBOC 4,6-Dimethyl-5-chloropyridin-3-yl
782 Cl | NH, | (CH,),CONHBOC 5,6-Dimethyl-4-bromopyridin-3-yl
783 Cl | NH, | (CH,) ,CONHBOC 5,6-Dimethyl-4-chloropyridin-3-yl
784 Cl | NH; | (CH,),CONHBOC 2,6-Dimethyl-3-methoxypyridin-4-yl
785 Cl | NH, | (CH,),CONHBOC 2,6-Dimethyl-pyridin-4-yl
786 Cl | NH; | (CH,) ,CONHBOC 2,3,6-Trimethyl-pyridin-4-yl
787 Cl | NH, | (CH,),CONHBOC 2,3,6-Trimethoxy-pyridin-4-yl
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 | NH, | (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-yl
794 Cl | NH, | (CH,),CONHBOC 2,6-Dimethyl-3-bromo1-oxy-pyridin-4-yl
795 Cl | NH, | (CH,) ,CONHBOC 2,6-Dimethyl-3-chlorol-oxy-pyridin-4-yl
796 Cl | NH, | (CH,),CONHBOC 4,6-Dimethyl-5-iodopyridin-3-yl
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678 18 G NH2 -CH2CH2 v 3, 5-Di net hyl - 4- et hoxypyridin-2-yl 679 C NH2
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890 cl | - (CH,);0H 3,5-Dimethyl-4-methoxypyridin-2-yl
891 al | oA« -—CHz-NC/\O 3,5-Dimethyl-4-methoxypyridin-2-yl
892 a | A —CHZCHZ—NCO 3,5-Dimethyl-4-methoxypyridin-2-y1
893 Cl | o | -CHecHoHN 0 3,5-Dimethyl-4-methoxypyridin-2-yl
894 | 4 | Cl | NH, CH,N(i-Bu), 3,5-Dimethyl-4-methoxypyridin-2-yl
895 | 5 [ Cl | NH, CH,N(-Bu), 3,5-Dimethyl-4-methoxypyridin-2-yl
896 | 7 Cl | NH, (CH,),OH 3,5-Dimethyl-4-methoxypyridin-2-yl
897 | 8 | Cl | NH, Si(CHs); 3,5-Dimethyl-4-methoxypyridin-2-yl
898 | 9 [ Cl | NH, (CH,),CO,H 3,5-Dimethyl-4-methoxypyridin-2-yl
899 | 10 | Cl | NH, (CH,),CON(E®), 3,5-Dimethyl-4-methoxypyridin-2-yl
900 | 13 | Cl | NH, CH,NHCOOtBu 3,5-Dimethyl-4-methoxypyridin-2-yl
901 | 14 | Cl | NH, CH,NH, 3,5-Dimethyl-4-methoxypyridin-2-yl
902 Cl | NH, CH,NH, 3,5-Dimethyl-4-methoxy-1-oxypyridin-2-yl
903 Cl | NH, CH,NH, 3,5-Dimethyl-4-bromopyridin-2-yl
904 Cl | NH, CH,NH, 3,5-Dimethyl-4-bromo-1-oxypyridin-2-yl
905 Cl | NH, CH,NH, 3,5-Dimethyl-4-chloropyridin-2-yl
906 Cl | NH, CH,NH, 3,5-Dimethyl-4-chloro-1-oxypyridin-2-yl
907 Cl | NH, CH,NH, 3,5-Dimethyl-4-iodopyridin-2-yl
908 Cl | NH, CH,NH, 3,5-Dimethyl-4-iodo-1-oxypyridin-2-yl
909 Cl | NH, CH,NH, 3,5-Dimethyl-4-thiomethyl-pyridin-2-yl
910 Cl | NH, CH,NH, 3,5-Dimethyl-4-thiomethyl-1-oxypyridin-2-y1
911 Cl | NH, CH,NH, 3,4,5-Trimethyl-pyridin-2-yl
912 Cl | NH, CH,NH, 3,4,5-Trimethyl-1-oxypyridin-2-y1
913 Cl | NH, CH,NH, 4,5,6-Trimethoxypyridin-2-yl
914 Cl | NH, CH,NH, 4,5,6-Trimethoxy-1-oxypyridin-2-yl
915 Cl | NH, CH,NH, 3,4,5-Trimethoxy-pyridin-2-yl
916 Cl | NH, CH,NH, 3.4,5-Trimethoxy-1-oxypyridin-2-yl
917 Cl | NH, CH,NH, 4,5,6-Trimethyl-pyridin-2-yl
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-Dimethyl-5-methoxy-1-oxypyridin-3-yl
922 Cl | NH, CH,NH, 4,6-Dimethyl-5-bromopyridin-3-yl
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0O 846 A NH2 -CH N 6-Chl oro- 3, 5-di net hyl
C NH2 -CH2-N 3, 5-Di net hyl -

3, 5-
3, 5-
3, 5-

4- br omopyrid

-4- et hoxypyridin-2-yl1 0 O 847
in-2-yl 0 0 848 O NH2 -CH2-N

3, 5- Di netwipl2eeb/tos3yeo- | - oxypyridin-2-yl 0 0 849 G NH2 PCCHB2006/011846
neg-hytl- 4*: i - Qff pr)vr,l du nﬂy-!g_R-ﬂJ\/L 00 850 C NH2 -CHZ N |
el AWK [ B ¢HRGT6- 1" “'@ypyridin-2-yl 0 0 851 NH? - CHP2- N
19213\9 hyl | 41 d8bdyri diGHAH| 0|0 852 4@-Dixpgphyl-yghlopgpyridin-3-yl
P2fet hyl + 41| d8b-|| - oxygNHdi n-2-lyl 0 0.6-BESthyl-4{mopgrifling eyl
DP2fet hyl | 41t NFarret hy | CEWNELdi n- 2- y1 0 5gbRin@ithylfzhlo@iy@rifin-3-yl
DP2fet hyl + €1t NHhret hy | CHANGky pyr i dl n- 2-3;d-DiffethH3 -MEhSQPHAdDEIT 2
USP0(06/ OLTB4NH,No. EACELNEL , , |0 ... .. p,6-Dimathyl-pytridRe4-g55 C NH2 [- CHI N
3928 5- Tr | et NH,-|pyr i C@m}zw C 856 Cl  FH%-TAhN-ridin-4-yl
b9 1I| met hyll - INFDXy pyr icHMNE-y1 [0 857 O 2 N6 rintetiiobdy-byrtidin-4-y1
b3 I met haxy NHLI [dI n- Z2INH,0 858 O NH2,6-Olrhdthyll-3-bromopyridin-4-y1
bo3lTr i met @(&-NHZOXYPWGEMNHZZ-Y' 0 859 23-DNthyl-CHhNrdpykidin-4-yl
b3y 4, 5, bl 1INEBT{hoXy pysNH,N- 2- Yl O 560, 60himidiHe1-5-fddbpNrRin-3-yl
930+ 4, 5| &1 I NpEt hoXyeINE! n- 2-lyl 0 3 5_Dimethyl-4-aminopyridin-2-yl
934 | 15 | Cl | NH,; | (CH,);sNHCOOtBu 3,5-Dimethyl-4-methoxypyridin-2-yl
935 | 16 | Cl | NH, (CH,):NH, 3,5-Dimethyl-4-methoxypyridin-2-yl
0
936 | 17 | Cl | NH; 'CH2CH20H2_N>;:© 3,5-Dimethyl-4-methoxypyridin-2-yl
o
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,OCO CH,NMe;, 3,5-Dimethyl-4-methoxypyridin-2-yl
940 Cl | NH, | CH,CH(OH)CH,4 3,5-Dimethyl-4-methoxypyridin-2-yl
941 Cl | NH, | CH,C(O)CH, 3,5-Dimethyl-4-methoxypyridin-2-yl

10

15

20

wherein each abbreviation has its usual meaning, which would be known to one of skill in the chemical

arts, i.e. Me = methyl; Et = ethyl; Pr = propyl; i-Pr = iso-propyl; Bu = butyl; i-Bu =
butyl; Ph = phenyl; BOC = tert-butoxycarbonyl; 2-Py =

iso-butyl; tBu = tert-
2-pyridyl; 3-Py = 3-pyridyl; 4-Py = 4-pyridyl.

[060] Selected compounds in TABLE 1 are compounds 2, 3,4, 7, 8,12, 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,
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,
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, 745, 146, 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, 901,
903, 905, 907, 920, 921, 934, 935, 936, 937, 938, 939, 940, and 941. Further selected compounds
are 77, 78, 82, 83, 87, 88, 92, 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,

-56-



NH2 -CHI N 4, 6- D net hyl - 5- met hoxypyridin-3-yl 0 0 862 O NH2 -CH2-N
i met hyl - 5- net hoxy- | -oxypyridin-3-yl 0 863 Br NH2 (CH2) OH
i metwipl2eek/wei7dox i di n- 2-yl 864 Br NH2 (CH2)20H  PCT/US2006/011846

i mephyl 4 etk PYA i 865 Br NH2 (CH2) 30H
70 17 9) 730, i) %ﬁy Ki}gyﬁ% XBS 83H@B6Br 804;1865,C3648, 8&T, 868, 869, 875, 894,

M o DTV BIT LA 18 ¥, o858 o0 BESE IS,

? hﬁon‘ﬁ)oﬁﬁﬁs}'&’m@ﬂl%ﬂid’ﬁ hiit infRSv RrHd¥dd 1(1@!59&@'5&1‘11&% over some
i odopyri din 2&}/S . 870 'Br NH2 (CH2)20H
|o

MJmmpmcdmoma Femuldl:NH2 ( CH2) 30H
hyI 4-1 odopyri di n-2-yl % Br3,NH2 -CHIN 9
hyl - 4-i odopyridin-2-yl 873 BRONH2 -CH2CHZ M\ 0
hyl - 4-i odopyri di n- 2-yl NH2 - CH2CH2CH2-N O
hyl - 4-i odopyridin-2-yl 0l 8 RAH2 - CHI N
hyl - 4- met hoxypyri di n- 2Rzy1N 87@ NH2 - CH2CH2CH2 U

ro- 4, 5- di net hoxyl phenyl 877 d Rﬁggé digzmzmz NN
0-4, 5 di met hoxyl phenyl 878 O NH JCH2 CHZN 0 3,4-Di chI orophenyl

haﬁéﬂﬁki@&%%%lmf W00 HiBfRed Mo SBPRel A at1 and

i met hoxyl phen 880 O NH2 - CH2CH2CH2- NV 2, net hox %henyl 881 d
> - eATchpdiaation §05/3D24€etTh9@mﬂrmedmszomtpom erBa o

t hox 883. 0. NH2 “po
o) S0P RPRE abe i sl S e s Bl S BRGNS o

5- DO@Sﬁiﬂ@Mhd 4; drcamye érfibdttidets of ﬁl%@:oﬁ olifds dBHdGEd T0) carries no substitutents

5-Di et hyl - 4- i odopyrj di n- 2-yl -a0 - CH2CH2CH2- NN_O

- DRl 15 npsm?ad&yﬁ qih- azdyq hasené‘ég <8 nl}ﬂm (egasyep by a Her-2 degradation

, 5-

5-

DDDDDQQQQQQDDDQ
333353

~ ~ ~ ~ ~—

25"
-~ O

U'I-b-
DS

R '= alkyl or substltuted alkyl) can only bring two-fold additional activity. Conversely, if C-5 is
alkyne substituted, the potency increases approximately 10-20 fold. (See, Series A: compounds
A, B, C and D below).

cl
A0S
Y
HoNT N7 TN
j\\}
Cpd 0: 98 nM /O
Series A: Non-Alkynes )/
OH HN OH
o cl al cl
I A0 I 0 Q& gk
HNT N7 N HNTONTTN HNTONT TN HNTONT TN
j\} () j\} j\j}
Cpd A: 50 nM /o Cpd B: 70 nM /O Cpd C: 100 nM /o Cpd D: 38 nM /o )
Series B: Alkynes o OQ
OH NH; N
OH 0
a a a a
N/
A 0 /l W, W
H,NT N7 N \ s <
2 Nz HNTONT TNy HNTONT TN
(/) Kj\\} j\\% j\}
/O 0O (o]

15 Cpd E: 17 nM Cpd F: 6nM Cpd G: 16 nM 4 Cpd H: 7 nM 4
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C -p0 (CH2)30H 3, 5-D net hyl - 4- met hoxypyridin-2-yl 891 d -p0 -CHZ NN
5-Di net hyl - 4- met hoxypyridin-2-yl 892 O -a0 -CH2CH2-N O
D netwol2e¢b/1me37toxypyri di n- 2 yI 893 d -a0 CI—lZCI—IZCIHETLIJJs2006/011846
Di eyt 44= pethoxy pyf Hdpng2- yl 894 4 A NH2 CH2N(i-Bu) 2
- DW@& 5>l;“|or axamib.dﬁey anrln*» entsatathgceﬁ pogiorcfseaferi®B: Qpds E, F, G and

it Ty iath g 95—'132111% 850 b P P bver the parent

0

3,

5-

5-

5

, 5-

5-

5- DiQveigoyhd 4:- Feithenywhyp tvb Emﬁpcwlnds BS8nQexdctifihe ﬁﬂ%)sﬁﬁ@ﬁl‘é except for the
5D|rrethyl-4 met hox yridin-2- 1 899 10 A NH2 Et

5- DIPFRSEMPI @tﬁﬁ]ler’f@x%l’@%lﬁl endy-e2. Gempapre Gamppundh NH@&é ompoundE
7
5-
, 5-
5-
5-
5-
, 5-

- DR RN R LBl o 8 b2 1%%1@ Gl B

Dwtm}fﬂgds-aé})mmﬂob m;bstlammqu@-ﬁchas a2 1§, = OBMCh tWbiZoldHiiNHR ement.
NH2

D| hronp i di 4 C 2
, 5-Di #Stdh%ﬁre%%}l BRsDPY H&%ﬁ’b??‘f’%ﬁ% an%caﬁyﬁﬂzm@%ﬁﬁé’y a secondary assay
Dli@&@é’thkﬁgc IT'h@ SO a@s% rﬂéasm%@ ﬁlGQfﬁHEQcﬂﬂMT%ﬁ tumor cells. For a given
D met hyl -4-chloro-1 -oxyridin-2-yl 907 C° NH2
Diceesppynid, the thelppignéydindeisydefingd&: 0 NH2 CH2NH2 3, 5- D| met h 1-4-i odo-1-ox
yr din-2-yl 909 O NH2 NH2 Di_net thlo thyI pyridin-2-yl 910
0D B 3, 5- Di met h%%tﬁ%aimwﬂ%ﬁ% 222yl 911 O NH2
CH2 NH2yh3rekth® cdiitrdTaE DYJAmi(lﬂhlf[yM?ydes&E%o%f gMd%nﬁ’r%'g)Z BG4 aéde‘ﬁrnleﬂaé el - | - ox
yridin-2-yl 913 A NH2 CH2NH2 6- Tri met hoxypyri di n- 914 C NH2

CH2NHRm@uBt & oppipeind added)to @ffywrﬁo% rdpetiqn ln%@)l@elmn@z >émcted

3,4, 5- |

34 5 %gﬁicﬁx%e éé\%)c(l%ny%reﬁ%lof W%@@ﬁﬁéb%%ﬁﬁﬂi lines. The assay shows
4, 5, 6+Hat iCoaigoyhd Pys ovbrn02myds lesd ]18t1‘@ thHP7-BHAABHT he best non-alkyne substituted
4,5,6-Trinmethyl-|- ridin-2-yl 919 NH2 CH2NH2 )

4’12 aa%lpawe% tﬁ@éﬁé&@ﬂys lgssipaient %139 17 Ag"zé] & coyigas yne substifuted analogs

4, 6- Dcﬁi?%@ﬂor@p&@ﬁtﬁﬁé‘n Y’f A@K@(S’ée Eg)d 5 1a%coNl'|?n i r HSPOO inhibitors, or
4, 6- Di net hyl - 5- met hoxy- | - oxypyri 922 O NH2 CH2NH2

4, 6- Dlnﬁaﬂsha}d acﬁviar\mlrtﬂnalymddx he@eymo 756. mmﬁsmﬁmmdqmmsnmmmw% No.
If tx' " W" 12( " 11-11 11 W923 d NH2 CH2NH2 4, 6-Di et hyl - 5-chl or o

LT 4@3130%% ey i ol gne HRTaNE s (et nS2® O 2

Q@ Di net hyI 3- met hox yr| di n-4-yl 927 NH2 CH2NH2

2, 6- DIt Iy T W ihsfadle | MCF7 Index [BT474 Index
@C-5 (M) (M)
0 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-alkyne 0.23 1.0
E alkyne 0.13 0.02
F alkyne 0.006 0.13
G alkyne 0.03 0.02
H alkyne 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  pyrrolo[2,3-d]pyrimidin-2-yl)pivalamide, wherein PG is the pivaloyl protecting group and X =1,

has been reported in Seela, F. Synthesis 2004, 8, 1203 and references therein.
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928 O NH2 CH2NH2 2,3,6-Trinmethyl -pyridin-4-yl 929 O NH2 CH2NH2

2,3, 6-

i di n-

Tri met hoxy-pyridin-4-yl 930 A NH2 CH2NH2 2, 6- Di net hyl - 3- br ono
4- IwWO02806/1@537BIH2 CH2NH2 2, 6- Di net hyl - 3- chl or opyr i diPoTAS006/09326 CI NH2

CH2NH2 4.6~ B pgtln Fqdepyridi n-3-yl 933 A NH2 CH2NH2
3, 5-Di %!qu{4_q th@ rﬂdﬁﬂylhﬂ 934 15 d NH2 (CH2) 3NH COO Bu R

w—oow—oo—oo

QJU'I-hU'IU'I-hU'I-bU'I

ni
nmet
i so-b
:2p
i 15 TARdro
32, 3

Ila

D|rrethyl 4- rrethoxypyrldln 2 yl 935 16 d NH2 (CH2) 3NH2 3, 5- Dimilh
- met hox y‘,ri cykn 2- yI 0 936 a7 GI NH2 CHZCHZ 2 )N Sono ash,ra Cl

- Di net h Hyridin- 2yl er‘Pé’zEctl&Q
netho Y] dk 2 vl 938‘ﬁi
DP hg?a'\‘ thoxypy?@% 939 22 ZOCO CI—Q.NWEJ?

N
4-hret hoxypyr| n- 2- ylk 940 C F\IHZ CHZd«C]—l)CHB , 5-Di ma{\h
oxy py#i damm-ophsteroayhher ei n each abbreviation has its usual
ng, which woul d be known to one of skill in the chemcal arts, i.e. M
hyl; Et = ethyl; Pr propyl ; skhddfe & 1 so-propyl; Bu = butyl; i -Bu =

tjfﬁs&jj Flteggn%%ﬁ\]t L (4. &T&rélfi-iolag—% ngtzﬂ-lﬁgﬁiﬁnhﬁ{é: QKA \ggﬂg%e'rmgh %s

Alppropriaa¢ sikglating agets ir?a p&lar ¢blvenf (Bg. TIMF, DB{SQ,NMPY, in2iz; pr2@nc@dfa 28,

rr\abh%tx&fneb?ouﬁ 941 d NH2 &r2C(O) CH3
e dhygen 4- met

2. obiscleg k095005 NALSOH GBHQR] arigel ey atipleteq ftuct e 15y 105

127,
167,
206,
241,
332,
43,
481,
548,
621,
665,
694,
720,
752,
8086,
o5h.
934,
are 7
349,
632,

PCT/ U

823,
903,

20

25

%%ﬁlauéh{"’%ty%l%éuyﬁﬁ?atzéﬁ&wclﬂa?osléiﬁh 152, 153, 157, 158, 161, 162, 166,
7102 e, 177, “181, 182, 186, 187, 191, 192, 196, 197, 201, 202,

OlsAya@Idf thOWPI, pRdtectinggfourp@ves the 2-anfing delzwlve Jif the profectinR@oup H2 240,
244 246, 2 265, 2 85, 2 . 293, 31 , 1
ROy gigth bt bl tacTs. Saddetydo i peotlay i by gt L
4180 vAidbor waS, atdsiflg548 Lior 433 h42nc (H&Bhloﬁé&carmﬁezsubsﬂtﬁ&d Wifidothd66, 468,
482, 495, 496, 497, 499, 501, 514, 515, 528, 529, 530, 532, 534, 547,
56wis ®bis, sueh2s Zeber (36} whigg howoyer, may notsyye vishls as Bgd. 602 603, 620,

SEpesgEteodtite of Bl o e ity gy 2 g g b, >0

Q%ne GﬁﬁormWHCE‘éRl Zi0ds thé@8siredblkynél TypitiBieadtioh, cordionyfedpire 718, 719,
731, 732, 733, 734, 736, ng ﬁ@ 745, 746, 747, 748, 750,
?é@’th)z@vI ayeptalytie systepg,|EtN agbasprand G orjgNIF assplvent gTheggéctiogp sre go
4 65, 866, 867,
%g?allg?;g? t%g—SO 8@%& (gggo 2% geﬁoé\gxﬁg@gér % g%;}et %@glterﬁﬁ%je & 6807, 920 921
Qﬁemg&ﬁzc/c@ﬁ&itonga&; b&B%d (Seb(iamg) B. ot Bl., Frgh€hers. 9’40@61 & 38bapdunds 20
7,78, 8§ 83, 87, 88, 92, 93, 240, 241, 248, 265, 285, 293, 310, 330,
§§§Bn§§é crg 429, 448, 462, 481, 495, 514, 528, 560, 587, 602, 620,
g%i% 8§@§p cﬁ‘? B fulbh8s mERBula®3f noceRr)e:s ARRBALE D16
2006/ 01182 "I'f 704, 718, 730, 732, 744, 746, 75 3".,' 77k, " 798,
863, 864, 865, 866 867, 868. 869 875 894, 895 896F$899 900, 901,
905, 920, 934, 93501936, 940, and 94

L =Ms, Br
[067] For illustration 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 nucleophiles such as amines. Care must be taken to avoid the unwanted nucleophilic
substitution of the 4-Cl atom.
[068] The sequence of these steps can be performed in a different order than the one indicated

on the Scheme, as for instance (i) alkylation, (ii), Sonogashira coupling, and (iii) deprotection.
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[ 061] Compounds of the invention exhibit inproved HSP90 i nhibiting
activities over sone pyrrolo[2,3-d]pyrimdine conpounds of Fornmula Il: RL
R3, N~ R@Ozm/lmsﬂﬁ R, R5 (II) wherein R3, is not alkymrgirjusesvconisuer e

usH4/ 31 4 The pyrrol opyr| m d| ne corrpounds speC|f|ed in the EXAMPLE
secti [089] 0Phﬁrh&cahm‘dBC@ﬁp@ﬂﬁorﬁpMeanﬁlbmﬁﬁDmgm aaid tMiedes od Aslufisisiraticent or a

substituted al kyl .group d 0, f th t f th
conpotAgBresent eRioRS 31150 @WW&@ thegrse @ggﬁwgﬂtpéfﬁft%éﬂg cﬂhﬁe{c} @0@1@93?@? on
(ie V\AfFAﬂmﬁ‘é‘gaﬂdf thQﬁ‘?eth@d hﬁé@gs-al%th%b éﬁﬁyn'i@ﬁﬁél %éwat*ey e@teﬁe Fruforfiggr adat i on

assay (descri VPLE seécti on sinple al kyl or a substituted
alky| diastefdomets, enarﬁ(éme;s ah&yiac@mcal]joad;qeptabbcﬁam ayd produugs theirgofbin sogne wo- f ol d

ddit t | v, i -5 i | k . tituted, th t
hcr e GoBdinalsolfedingpyrgot pifhe e sl S AR w5 "0 and
D bel HM)%-‘H'e erM’ent\ In"@ﬂﬂ%‘eﬁ{budm%% the RfpdivhdVare 264d 1ﬁ$he°ma1’ﬂﬁﬁct&1‘e‘ﬁf%es CH
HN)  OH HON N N N HON N N'H2ZN N N N H2N N N Cpd A 50 nM /0

Cpd Bmemamwnt/ cm@pimr embodimenty 1he copwomads3ge nead/ip the maarpatureRi apl kynes 0 O
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lymphocytic leukemia, acquired immunodeficiency syndrome, neoplasms, cancers, carcinomas,

metabolic diseases, and malignant disease. The fibrogenetic disorders include but are not limited

15  to scleroderma, polymyositis, systemic lupus, rheumatoid arthritis, liver cirrhosis, keloid
formation, interstitial nephritis and pulmonary fibrosis.

[070] The present invention features pharmaceutical compositions and medicaments
comprising the compound of Formula I, or a polymorph, solvate, ester, tautomer, enantiomer,
diastereomer, pharmaceutically acceptable salt thereof, or prodrug thereof, of any of the

20  preceding aspects and embodiments and one or more pharmaceutical excipients. Those of
ordinary skill in the art are familiar with formulation and administration 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 Therapeutics (10th edition); Pergamon; and Remington’s,
Pharmaceutical Sciences (20th edition), Mack Publishing Co., Easton, Pa.

25 [071] The compounds utilized in the methods of the instant invention 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, intramuscular,
intraperitoneal, subcutaneous, rectal and topical routes of administration. For example, the

30 therapeutic or pharmaceutical compositions of the invention can be administered locally to the
area in need of treatment. This may be achieved by, for example, but not limited to, local
infusion during surgery, topical application, e.g., cream, ointment, 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

35 injection at the site (or former site) of a tumor or neoplastic or pre-neoplastic tissue. Still further,
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t 0 ScherBgd, Lfleois or JIE RERANOAL, Id ef%f @\N&érﬁlbf gﬁﬁm@@ ?‘[dls% s, harg eor S?f\%er cin

N-(4-chl oro-5-iodo-7H; 2 yrroo d] pyri m din-2-yl p|va am
PG i sc%méleﬁal Qr Sy BPs OpP]dﬁElé?ct QRgpagitiong lrat el fer gral umwyﬁmemepaegbamerﬂlmg\toSeel a,
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pharmaceutically elegant and palatable preparations. Tablets contain the active ingredient in
admixture with non-toxic pharmaceutically acceptable excipients which are suitable for the

20  manufacture 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 gastrointestinal tract and thereby provide a sustained action over a longer
period. For example, a water soluble taste masking material such as hydroxypropylmethyl-
cellulose or hydroxypropylcellulose, or a time delay material such as ethyl cellulose, or cellulose
acetate butyrate may be employed as appropriate.

30 [074] 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 oil medium, for example peanut oil, liquid

paraffin, or olive oil.
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sequeﬁ@% THIE A2 AN g of e et ﬁ%f"’g%lﬁf Suc Sgu?rfo &y gn(‘tcgal}llgérr% 1[ta91§ ‘he one
i ndi cpdRyl O sEpenbienSRAG R forafildted by gn,ssbamtﬁﬂg {tie)actilkitlctddic@nin 4 VéQetable
Sonogashi ra couplin and (iii) deprotection. _-59 W) 2006/105372 .
PET/ Usiofe xrmgla erachis @i ob¥reiksesamici hor cosot oils plongningislipit sialrsdiquisos agi ng

and My O mAI N SRl TOR R E8RACnWBNERH 89 cksneSRoflieniad o the

use rro unds ornu and their
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di ast ereqner.s, . enant.i oner har ceut I, cal acceptabl e salts an odr ugs
t her 812 berddish bratids A i ik S P RRPB S PR E St o

preveptd defﬂ'alt%fn &'aﬁ%ﬁﬁ%&@}aﬂﬁucﬁ% bu &ﬁﬂﬁ@fﬂﬂﬁef or diphaS@B8pHRI0dI nent s, the

conpounds are use manu re of a” nedicanent. I'n other
eR0odi[0mEmt Disgensble popdenscad graelu].es euﬁtabﬂﬁ fon praparatiba of en equsousisuspediaedent f or
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agent, suspending agent and one or more preservatives. Suitable dispersmg 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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oral use, for exanple, as tablets, troches, 1o0zenges, ueous or oily

Suspemsayoaiso baladpiaistirdd @ the futer & sappagitaries s receaialimirsimtionaf thealrug of t
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 butter,
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, etc., containing a compound or composition of the
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mercaptopurine, gemcitabine, cytosine arabinoside, podophyllotoxin or podo-phyllotoxin
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, cyclophosphamide, bleomycin, gemcitibine, 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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The cihaperenisotihd pphent saraptonsaln ensrazesiplary Applisgen, iasuitphle aBowddf of t he
instant__invention. | s ] . ion. The
oiy BT P 8 R Apd i b Blenhhs kel Ton BRBRIE RS °F: |

or a ganoel aAdministrafion typialiploecirs flarameurabf betweert about R0 reg'kgbf bindyse.

Sui t abl | sifyi t . b t ly- I, hosphat.i des, f 30
S asooan 1T RL T bastmisheed oy Gl Gre bt BESSRBTthetsh: L7,
aci dsm%glﬁ)@faeﬂl}l? 1240 B t'odleagfé%;fbs&?%lg@u gar&a t A dFRAAS BahEeutRNd

condens on products of the partial” ester W th ethyl ene oxide, for
exanpliesapetamixyiatityd enomabbitte0l mgrioebautl €00 Tgofeomipeinah sndrpyeferhisly

SR ol e o epPdonk 1oars pmalT B e g ALt Sa B i ipp unit, _,
fi E f dose’oF blepafdtion tndyeXarisdl bt Bgustbd frbhdbosit O ketof 1@00%@?)%1‘e1\%1y|’&0m

sweet eni ng agents, for exantpl e glycerol, propylene glycol, sorbitol or
sucr oskout Smahtof Wormg.anorsmpeetamahlyal boe doR0Ams, accaeding todhe pardiculgr eppdicatign. ve,

flavoryjng an ol.orin gern ant 1 Qx| 0] tical
compodh? Rt AN AP R BB FAMbunURE 06 ROSIBARIE SR, |
Anmong aidiiie Edpeiin® b gie\aebhdih@slirdcion saiinecintssconbideraivy fivtore sydhogédaldr,e wat er,
Ringer's solution and isotonic_sodiumch]oride sol ution. 0%1; The sterile

i b} ecaight apd @gar By qommpipatipnal applieations & whichdhg ¢grarquad rl%n%iﬂ%fz% RvEr
. . a3 : Pem ) e ase.
m cr O%ﬁ%ﬁ?ﬂ% ﬁ{e&?rbg g%)?k@%l@?(% %ﬁlgis?&rl&gél‘?ﬂ%%dr?s 6¥ c%ﬁﬁ:!o\ﬁﬂ&i i}ﬂd‘s&ﬁﬂ%&v@' y phase

For eX 1ent ma 1 rst ssolved In a m xture of
soy bedrrapelitiamdpropleyladiicreffedthe oi | sol ution 10 may then be introduced into a

wat er _and gl ycerol m xture and, processed .to forma . m croenul.sion. [082
The i M8t Draferati) theinbAenaseaRal PISBAATSR trid uﬁﬁﬂﬂ%a%eﬁ?%d]:}“éé‘gy £, Uip Loszl

patie ?{fg%agbﬁ%ds'ubéﬁvﬁcfe@qhtgﬁnﬁt%%s cf?)ﬁjtall’rﬁng BhR6pi A0 queﬁitflti%_é Bethkelive i1t maybe

advan eous to admnister the solution or mcroemul sion in such a way as

t 20 macomponeng et ffective apointd aghievsribe desitzd ipyrpos¢. Theactuabdaesage 15
conmpound, I n order t.o

. . o C ant . _ .
"t agenisyed maoevard fRhelie hegt B GeRfiSuRorf B R e 8 eI e
ISt hgokdlibiEBeifs \PRAEY. USIMmARES o5hE Brdpet d684ee €4S fakigular [s@83on T e/ithin

pharmaceutical conpositions maybe in the formof a sterile i njll ect abl e

aqueothe sill oithe ae Ssugrabliicpratmendis iiatechwith rvglen dosages avhidipeaican gndhe
admi ni Sﬁ'éﬁﬁ{ Sile Ogﬂ’llesco ?ﬁvlﬁr?cg ﬁk@&ﬁj@é héJoddEe Is%&’é%&{lgg s %ﬁ%ﬂ)'uﬂg unf1 ffe

known °BY using ose ersrngor wetting’agents and suspendi ng
agent sf,mm{bffmvmdw&re dieninstaned iatravieed. Hoe comvenidnee,iting ¢l dbil edgragparagt i on
my a

par enpe aifgL Addpae P PoERES GBRT e B S bR SO BB LB R ERPRY S | n

1, 3- byfiARGEdAon o heAdtigouRal ardithipoSitiohd ¥Eifle pldsent@hfention 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.
[090] 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
administration 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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conventional ly enpl oyed as a solvent or suspending nmedium For this purpose
any bland fixed 25 oil may be enpl oyed including synthetic nono- or

di gl ycer iweoodmszddi ti on, fatty acids such as ol ei ¢ aecd/Udscovd/ouses i n t he
pr epar atgd, pnrof ) jnjreet abl esei@84] The conpounds of the present invention
used ialdiiatl(lg‘ia ﬁhma‘ 8 %tﬁoff dls[ehlgg.l ‘@gemtacmrdmivaﬂa thedpowlodee pethgakillad st ered in

the farm.of suppositories for rectal adm njstrati Qf._the drug. .These
conpo@i“llflﬁ?rstﬁ%&‘?r%’gutbcr%%gorcgg (8- FP5Asg §MOoH8 Siaﬁﬂ? |eg %rf £ nr"qtrag%oé‘ﬁc[apéagl e

non- i y4riddah vty SOhe ¥BdepveANifiootsi offthd Sinsialstedleihe@pbelitivadgénts ¢1P Lardindbslastiout
liquid at the rectal tenperature and will therefore nelt in the rectumto

r el eaggent preradiatign) @uikih pABINSrandlis vieveolthe obssevss mBenoness of thy Jisease fodhed

gel atin. . hydr table oils, m xtures of polyethylene glycols of
vgéri O%@hlﬂ%&g@%%%%%ﬁ%ﬁx g% and fatty acid esters of polyethylene glycol.
For t u9infalldssth gederliBe compoiinde of the invehtib®acedsmlt bt adminisiered irsthenamens,
etc., containing a conpound or c%rrposi fion of the -63 WD 80%3/ 105372

PCT/ Ushmies@yisplmompopttion as achemotherapeuticagent; angd may,jecqyse of different physical. | ¢
1T add demibal Charadtbfistick TBEAHntiRR AT byP S diR RGN rdifte. UBGBRIS, the t OPI Cal

appli %lfl'ﬁ %hgnmlgaékh?rﬁckuﬁg nout 1Waseﬁes }gnd garél ees. [Oé(_S] &_)Tﬁe ecorrpounds used
i Nt heompdunds/sompoditienspnagsenadministaned onally tngdreradel mdinsgingie goddblopdtevalsasal

formyia topi. use of suitable intranasal.vehjcles and delivery devices,
o% Vi ﬁ’eﬁoﬁr‘&q@hia ffm‘?tI}EFf‘B ztlcﬁf"?{dn?%l?)%@’f“&}s IRV HOUHE F skin patches
vel | Koemiinkitor SaBEnele oPhdhm@idtisK hhd theRdyRebiBflof aliMerAbAl Whekered in

the formof a transdernmal delivery system the “dosage adm nistration wll,

of copessible,tie theamie phameaceutidab pompesitionisewel within the knowlghsue! thpekilladsage
regi nen.. [ 08 The t ho . CQ n : L4l t i

| o enEiefafd ne e S5t o VAR BikRe AR SRTRO S ARG BordcP R e

t her apgdndahég bhaded pbathedtBesed efft@s thodosabe iniodeabt adiinistrations eidimessf

agai nst the conditjion that is being treated. For exanple, the instant
c&rpo@%ﬂ“monBw%WGlﬁeﬂ#de‘?r’B‘ilﬂ%ﬂ‘FlWl%-th known anti-cancer and

cyt ot gxd : I . . | so be
R B D S o S

pat hwayd/bhatiiatibmkwillcddplend updrathe dipgavdihiof the bttendiwrpiptsmiastand thetd jedgmentgnal s
initi a%i ng 15 cell lﬁlﬁar ,gqr%ol iferation, [087] The nethods of the present

i nvenf B’H"Hﬁ_ tlﬁ?gﬁt &atiiepd e PRIV tr_ FREPIRRERL | nhi bi t angi ogenesi s
and t h@y3gyhk B PbindsREmPEAE: S I¥RARIN/@RE Sl aphipRiatetbhdthetapebiticli N,
but not "limted to VEG-"receptor inhibitors, including ribozynes and

aldi sepew andipyedation bmyEBF admedsigred concumenily & st $imudiprpouslgosssetialy Exanpl es

of antin | astic agent,s that can bhe used in 20 copbinatien wt h
conposHS ARG petrdLn Sie e i Btat i Fo D e rera BBt Mt Ry
appr opriiateli et alstale, he eBhditioR bt the pRli@ROINditRS acteflicHeiBYE | ot oXi ns, an

anti neopl astic enzyne, t opoi soner ase i nhi bitor, procarbazine,

altlo
ni t ox ahemetherap@itigtagpntrAnE(Ss mﬁﬂm tolpe admpnignied in conjungigndae» Vibinarsesle

nmodi fi_er | KAl Rj I - ' ents

oo Ao 0 O 8y AL PO ISLIEN T RRR b,

i psl uaemphﬁuﬂdlimmidﬁommd hlhdﬂﬁﬁlmo‘ﬂielﬁq&uﬁt_f umlé aniﬂ/bm[giatinﬁ nedal Iggnhyci nz_,

cytotoxi ¢ .nucl eosi des, epothilones,, discodernolide,. pteridines, diynenes

and paawEHsiFIcd sEyligcoysht ¢ esernbially SiEEproushnB @eamﬁlamégre?féﬁa%@é@mn

Irrgtc lhgg’? g;;@énp%ﬁm&ﬁpos?@({ﬂraﬂ@ PR ChBm o R P dehlandSF ARG, nfhy not be
important: Thus, the compounds/compositions of the invention may be administered first

=

followed by the administration of the chemotherapeutic agent and/or radiation; or the

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 after evaluation of the

35  disease being treated and the condition of the patient. For example, the chemotherapeutic agent
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met hopterin, dichloronethotrexate, mtonycin C,  porfiromnycin,
5-fluorouracil, 6 nercaptopurine, gentitabine, cytosine arabinoside,
podophyl Iwbareanoss72podo- phyl | ot oxi n 30 derivatives sucirCagSetsposiee,

et oposi ge-phosphatq por- & epi-pggtde, mel phal an, vinbl astine, vincristine,

| eur o@ﬁt@@%@, l_agmgﬁ@ﬁﬁ@gﬁﬁg%s@ﬁﬁ‘m; epaeipily Hitis asntptexie agmkemddhondhe usef ul

b1 conpiey renpushutRE i WA RLA AL ol laRL Aol dTH SoREANAM C
t hi ot effewedyhsre deRrmindd hdexntdgeoud, biy tiet adeiatseraticloehd ezdnmstherbpeutic agent
aspar agi nase, .canptothecin, CPT- 11, topotecan, ara-C, bical utam de,

f1 ut arider rafiatipn.cnd ge on ystilthe tgainsns Biotersl 8 9BWISfat i ves, interferons and
I I .- 7 0 .. - 1 . - qbe -
T4 21 S| Thins, i R PR RRpGHERe Pkl kSl B gotyeifpn cart odiy: - ©
conpoeavh protocanfpotietadministtatiohef iamwesmpbinodicompaitinnnios treatment avtcardangoriban

subj ect,, ..the daily dpsa ill nornmall e det erm ned. by. t.he .prescri bi ng
oy b+ Gidaid Atess HesBagene Senanea piovaddy e oie aftRigiany s RdetE Shelier gne
and r gRANRALIsRFfebiR dt At ddststPddniialste@et, wiBSoNSddr tRSgenthE welMRingd of thé t he
patient's synptons. In one exenplary application, a suitable anmunt of 5

conpopatient gs welkaninoredefthite sigas seghnasi relisfdd disshsegrelatadmymptamg, srhibidiasef , f or
exanple, breast _.cancer. Admnistration.iypicall ccus i n.an anpunt of
oL Ve B oo E RS Bty menct SioHRh S etes S R AT BRRS el g

per dayn{casiFedbs btend®ed hidtiods gheh SradioldgiiatstddissS)s., CATIE MR Ecen alally at
| east about 0.1 ng/ kg of body weight per day. A particular therapeutic
dosag8uesassiveiapasgemeatspan be uged tgadge whether gy npberawd et the omerhaspeebnpound,
and pkﬁ&%@@@% é(ve]l(}eefe'?&zjdy%ﬁaf @fcﬂseasé-fé?%@%toxf]us BcH & 98 Yhd 18 vgiﬁent-me
gquantity of active conpound I'n a unit ddse of preparation nmay be varied or
adj ustveetafl comdiitedn Dsalbampet] to A€1P Pudpy effecifenrssifyrebmommt. about 1 ng to 300
nore preferably 10 ng to 200 ny, according to the particular
application. The anount admnistered will vary de}gﬁefndi ng on the particular

| 50 Sle dssaynior Bstasminiae HSEQO Binding prd Powastssm BHedthe "at t endi ng

Foni i an. D ; Y : Jone. and
age, PoriskPSt At SR SEHE ORI P RBS SR byt BrtBlcfls 21
act i vd]pyirimgidagicenipounds ofthe ibeerpoasindi$PA0 RSPAconipetitive badingastays tind of

compouynd and still have _therapeutic,or prophylactic effect. [089
P of o A AR A OB RTIER R BRI B B SUPCEAE I RSP FBERPE R such
fon M ilREtioR! ERREREE ANChemaY R Bidlss) 100108, WRDI2000§Q8EOMNR Hif thY kARRA OPT i at e

quantities of the active 20 conponent, e.gd., an effective amount to achieve
t he desiys suwhigh pluis ean tthdonge tFon Exanglagrempestiibobiedingagsdys usiagi @g, dependi ng

upon t requi.re t f the tient and.the se i of, the. .condit.ion

bor ng e aLEENFin BEF GGt f BB PindBeihiisl SLASPRY offl pd B GG fimine

si t uatdgvd ESPOG MfRity bhtheTidpoutds dffie @k tntidaesiahahdbilizihg @Rt dRiPouhd of

initiated with smal |l er dosages which are | ess than the —optinum dose of the

conpoimerestiteiles cpmpetitiednibiamen 3 geliQﬁéﬁb@g@wmyr%wbaurmﬁﬁm%wahﬁhq the 25

OpLi my ffe u e. Ci i . veni t he

£ 5% o1 OB kor S e Wy SRR AC S i P BEREE B oEBMGRLETEe | 0%, e

day i fandest sEASPIRatasRitstor does fdtecumngythe kel admtrik.strati on of the

conpounds and conposi tions of the pfresent i nvent.i on used i éhe_ thods of
3 HUTRTR0 mhHicn

the pl@dnDawrsram sHectapan #lpo hepraleater Rassd A thedmenmstisrt

and/ or.readiat i | i .1 O - of
The. 2P 4RIl SlaBI POV yarns ioRAL S RRloR &R FEGARE bR IRl PRTRAN.
condi tandfeahdCsmpeumif of the predeheinyertpnindicealossdependéent dograditendhfsless e

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 morphological
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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being treated. [090] The chenot herapeuti c agent and/or radiation therapy
can be adm ni stered according to therapeutic protocols well known in the
art. It wwbl2odsei0a37parent to those skilled in the art th&aCTiUse006/011846

adm ni st}ggg‘gt_'ilyoln“ Pk e chepmifiqrapeutic agent and/or radiation therapy can
be vasimgpl @Ieblétrdcvtr%gp ipbties it hele guclesaeidlaybmigliZatiom pediamplification ksiogre.gf f ect s

of the chenot her.apeut.i c t..and/or . -65 PCT/ US2006/ 011846 . . 006/ 105372
¢ adi PP IATRE SRR (CEE HHeve | Shughe p Gt o B2 2RsPuan el APE A he
know @ebgessed, & einBahivk6sk, FeitschigsMaRiatit DMolt ARk € A WaBbRES 344188 -2nd
dosage anounts and tines of adm nistration) can be varied in view of the

obser ¢é¢ Celd frring Barbenleabsmiony, ColskntingHdarhpre Dt Y e 188 mhusubel, & al. Current

antin ast i.c ept Lor, ragiatq i d i e
ot er CopoR R bRy HoiakRIURL A Bahd Srbd o Zithy, AleHAHL MR UIE. o
[ 091] tA gontifitet@andstédtion] 4 rehiipe aaibisty@f HER2/Noy anpdtient aegdesnok., heU.S.
adm nistered in t ceutical gsition as a chenot herapeutic

he same 4oharma co :
agent PaigRts 40898 Het 184054, A% 90y and 5,594 L aft brighdisedrsion S4fwo generic
char a?écﬁhﬁ@éﬁﬁtcﬁ%eﬁﬂ%ﬂlﬁ%? ed by a different route. For exanple, the
s/'c

conpoun onpositions nay be adm nistered orally to generate and naintain
good H098)d Thedetesmii@tiomef whétherwdells evirbrpredsemsotiemapeatdddeadeof HerBycah be

adm nistered,i ntravenously. .Th et.erm nati an of .hode,.af
20fh BRI o d HRORe A SR (HGHS 2t 3 Brmnop B Srpes e |
the S%EEteH{‘E‘lBﬂﬁfg‘?Hﬁlhﬁﬁ’éprwﬂ%h} ¢r2¥melIke§ ihmthéddkbhnt E@aﬂ@ﬂl@ﬁg%ﬂf t he

skilled cliniciian. The initial adimnistration can be nmade according to
est abldegvastyepeabnimios hakmebwuserpfahbodies dirested aghiost, Héyds é¢ anppaampleeHetser ved

effects, the dgsa nodes, of adm ni strati and tinmes of .15 adm.ni.stration
can’ &Mt BEy rHbossane FanBERt dThe MR BB At BplhatiRafialigice o
CONPOWEGy( AdH aViRIToalRMEBEH™ 8dse (D AKDE D ) €laaifietih, C AP ETHe HAQE Ortedt afdrAt | ON)
wi || depend upon the diagnosis of the attending physicians and their

j W8gmentibodyfstainiag @svalidesigneddd detest Henli avigrexaredsion & @pier tpsucapecimenst hiuat

protocgl. 093] The ¢ unds/.commosi tions of .the_Lgveniion, { and where
Dbt oprtsple? Ak srier BRRCTPLRCEE TS Tk 180y 31 1y Adnh 2y SR ARy RFesthile
adm nitlsd BipRekt LABLONH @D tekprefsord . Acciratel fhaieaionsl dan besalficedby ¥mploying an

simul taneously or within the same treatnment protocol) or sequentially,

dependivigmafsd frellnlar Fraeging Sysem{(AC Ty asidepatbat ¢, by Besas M. a/i9é Merrant i on of
t he pqgﬁ%&%%/@gaygzggt ual choice of chenotherapeutic agent and/or

radi ati o m nistered in conjunction (i.e., within a single
t 2eat 1j899] pxmaibodiek,)potwdidnal teemoneqianshdan bepasihbsedriront B vadetlpiofiadmereadial

Sb2nt SaRIRR o i SR oip B Ry e B B st 1€
agent > radvari adiri d“ s Neous|y :
esse ntAn?bbélies?"ﬂE&é&B?o%‘Maqua@Qﬁd theedid 'F;gﬁﬁ‘é HFR L ara@RAMCI® S5t A%rbolf rr; Se

conmpound/ conposition, ‘and t hé cherot herapeutic agent ard/ or radiati on,
not beN.Yi,n98Bt ant. Thus, the conpounds/conpositions of the invention may be

adm ni irst followed, by t adm.nistratjon of the.ch t herapeutic
o gont Tt Gfer? bisbnrbshiondehR et b BiaRarh: el sl lefacid e SaiGh R SR ot o
ey beematedmigt &rRdatfonbetwdenldverRpreidon bEthe 3 piotdis ahd ApBficatids of the
conpounds/ conposi tions of the invention. This alternate adm nistration nmay
be regzene Byt endes gy ih Gneyketa tesidhivinby pyiog BIPCRTAEe genasnigiandePdHL of t he

o det BlyerBNop ety ALLARn 380 ACDRUTRRRcak BRSO BsiRL sARRLR! RHEA! | O

known techniques, and can then be used to amplify template already present in the cell. An
example of this is described in Kurokawa, H. et 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 cells. 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 cotresponding nucleic acid probe that can be designed in the same or
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treatnment protocol, is well wthin the know edge of the skilled physician
after evaluation of the 35 disease being treated and the condition of the
pati ent. Wonoex@syke, the chenot herapeutic agent -66 WRCZABB#0LO0DBIR

PCT/ US2006/,011846 . an(# ra.iaki a i Y er First, especially if it is a
cyt otﬂ%ﬂmﬁg@#ﬁﬁfbﬁ‘ﬁ@mﬁ%ﬁﬁ Bove.r Ser, men MitchelliMScanddiress MiFe Ondeh. niuspk at i on

f th / L1i f. the i ti foll det 1 ned
v arSeebhd b6, BaF S e Rl s o R opbRel AL Rl 1 20 oF
radi ghh@fule, 3N, Sibredtethtndor R ahfiRs he Bieftt ¢ notSnieeleRlwiite. 5 [ 094]

Thus, 1n accordance with experience and know edge, the practicing physician
can nipdiiflizatienehd phidhodwiresconcetdan laterheineasteedifolowing ybBdisaini /X6n$H&si t i on

faor treatnment.according,to | S . AS.:

t Se atlgr’érﬁi(avﬁ?’a 8"@‘8 574 gRgf'tzéﬁﬁi 6nd ¢ ggﬁi{?\él lc I| ﬂa%%f”nﬁ%%’%ﬁ%%\%ﬁ%ﬁ%%& f;H?ﬂrjeéat ment
i's effRald stGuetice SNEAND SRR cChd-TAMRAGS 3’ sstjhéncepNACTRbasct epgoaditeaks

wel | -being of the patient as well as nore definite zdeﬂnsr su as relief of
di seadnscritedzbeve eaphst nrloyedinimpakeithmassty more dephialveitcha IQEEHH i flkage
of th : L nhd bt | f\nmet astasi s. Size of the tunor can be
rreasu‘?lé %ﬁnﬁag%%{gggi@& Ag’?szqéach as radiol ogical studies, e.g., CAT or MR
scan, [0202] Instieoesgl nielaieasdd dereitscan aisolbe disetdd agaipsigyeteint etheethagr not
growt h of the tunor ,hgs been retarded Oﬁ even reverS{sdlI:I i ef, . of

ah0s o HEP9Q anck HERZ, Which PEOTEing Areeverihaless 2HRCtP R tssroman o HRT-C BN o i t i on
can argorhw ﬁﬂ%lé%%@offéi@@ﬁy%a&%?ﬁlﬂdé%ﬁ&?oﬂ ahdl 898 Ritended o bO®95] Assays
for Determning HSP90 BI ndi ng and”Downstream Effect A variety of in vitro
and i Imitingefassaliscopeanshapiritafiile nverttiont t he ef fect of the al kynyl

pyrrol o[ 2, 3- d] pyri m di ne conpounds of the invention on HSP90. HSP90
conpetitive binding assays and functional assays can be perforned as known
in the art by substituting in the conpounds of the 20 invention. Chiosis et
al. Chem stry & Biology 2001, 8, 289-299, describe sone of the known ways
i 16 which this can be done. For exBF#MPLESnpetition binding assays using.
e.g., geldanamycin or 17-AAG as a conpetitive binding inhibitor of HSP90
can be used to determne relative HSP90 affinity of the conpounds of the
inxeg[o’log] MatdﬁmgxfaﬁIMeﬁhafgs 'élhe conmpound of ibnterest or ot he[1 conpetiti \ée
inhibitor on a gel or solid matrix, preincu ing HSP9O with the ot her

i nhi bifh@el}errﬁa@ﬁ%@ntsWée%wéir?ﬁtﬁﬂ‘&l@aelrﬁfszd%(?fatkiﬁEl%ﬁlé‘]lo el erg %!?avﬁ‘ﬁg“?hen

ey | | .2 heipn the gel
(r)nreas u %6&1%6%0'{‘%]36??]30% %&ﬂ%@%ﬁl%bd,%ﬁ{ﬁﬁ(e@r WHoES ANQ@théRlisd theipn t he ge

matriX. ects can al so be eval uated based on the
k2@Wnpehimation i3 fa¢iBRAMA knoinkd bhenf ordmafyiskill imtheantd osit axefdrenged pr Jescribeds
sterojd receptors and signaling proteins including, e.g., Rafl and Her?2.
Conmpolfid¥: of the present invention induce dose-dependent degradation of

these ! B8ds Wt GBu AR REied® WS I @liragal 60 Acwhnkmues.
I nhi b@?ggﬂoc?ﬁw.ﬁéPQOS al so regltr}jl ts ° i gﬁﬁ%?zgul ati %n O%EHSRQO and rel ated

chape Pantisil FK&F pnfashreroroatngraphy (silicayge EMIP £demicals) uping ELQ Aehexans

activit 1OUS cance ell lines al. :1: S

ror pn6t Y5 B B R4S eRBET Bigiar rieailnf PR BT ATREHS G B0 A 1 on

[ 897] ENEY Y HEhidaf) eAhal YRS STPOIC (RbMAREradisey i oBairied vsihg aaC18 éadumd €Agileritni ng
protein 35 concentrations and neasuring or predicting {he |evel O?Jen;[:)r ot ei ns

wi t hi dothak|3908BdC 18 Stmigrans; 4.6 T 1900w 04 Bradient Fyasgpplirsh ket eches 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 CH;CN 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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sar ~'Ifidir'~ect~tec queg'iric ude'iiucleic acid hybridization and

anplification using, e.g., polynerase chain reaction (PCR). These
t echni quewoanms/llomm to the person of skill and are di cuaseas/oelsge, in
Sanbr ook, " rSIi r . VR |(f;tq b2y | ecul ar Cl oning: A Laboratory Manual, 2nd
ed., Cold- SiL gk sor- T-4BoF ‘tory, Col d Spring Harbor, MNJ., 1989;

Ausubel , et aI Current 5 Protocols in Ml ecular Biolo y |John Wley &
Sons, NY, 1994, and! ap specifically gppplied to the arl i fication,
det ecti on, and reI tive activity ofFHER2/ Neu in pati
U S Patents Zt, 9918 162, 4, 4 968, 603, arad
di scussi on ofR 1 c t n B |l ows. [098] The
det erm nati on met hgs cel ﬁgp%\zg 889%@ contlai 1 el eyated | evel s of
Her2 can be 10 determ r%"’d usi ng we known ant i body techm&i‘ues such as

i mmunobl ot ti ng, 2ra rmunoassays west ern blotting, inmmunoprecipitation,

ﬁgig”&é&@?ﬁ&% mp@gité’?ﬁé@qaé%rég halsnbia Bt o GERME) TV e S that
expr %ﬁl@” qﬂgg)ég?m GRS EJui® 5 hd CHR(0.05- 08 &t NRDOM (5 thilenmsEoOf an

i mmun assay, such as the Dako rcepTMtest (Dako Corp.,
Car pi stdréing mdlc@\)nas Ebﬂed—hrmﬂpﬂmrt(b%’é h. sThgweagioammixbiyayvas varkadiyithsd o8-

odr t 1 9eigDs saChie, et (PSP ERhERRRE i SRR bARY E R0 OERIRLID S
with jseyel éa&tﬁﬁ&%ﬁ@iﬁgM&)H ber ml%ﬁ%hvé gedesiftil FEkIngxpEREROn. Accurate

quantitation can” be enhance enpl oying an Automated Cel |l ul ar | magi ng
Systedﬂpﬁnh@icﬁ)emstypie@bﬂ%é@%ﬂeé, by Press, M et al. Mdern Pathol ogy

2000, 513; 225A4 2% ﬁ -meﬁalte%ocf'p PstectRA! yclonal or nonoclonal, can be
purc y~or commercrar  suppliers, or nmay be manuf actured

usi ng wel | -known net hodsgs e. g., as described in Harlow et &3  Antibodies:
A Laboratory Manual, 2nd ed; Cold Spring Harbor Laboratory,) Cold Spring
Har bor, N Y., 1988. {0]1 0] Her2 overexpression can al sR' bejl det ernm ned at
the nucleic acid Iev | since there igz/a 25 reported high clorrelation
bet ween over expp essi‘o Her2 protein and anplif Ncat 0 o the gene
t hat codes for t Pley Ro test th| |ﬁ§y usin N’ The genoni c and
cDNA sequen r Mer are knovir? £ DNA pri cq‘g be generated
usi ng standard, wel | - kH%\Na t echni ques and can then be usedRfo anplify
tenpl ate alreadypgyesgnt in the cell. An exanple of this is described in
Kur okawa, H. et al. Cancer Res. 2000, 60, 5887-5894. PCR can, 30, be
standArsibpadios of B- (pivatoymano)-pmolv[ét Hillpyemidise snhZaChK3eA0 M4SN we e
nor ma n n |1
E}FS[? ﬂ% H@%Wﬁn? Bmv?.ﬁglwagdd&o 89" Se%fgd. rﬁgﬁl lIlgd ﬁly glgn QEGW’H&? g‘l%lféac(ﬁgh lrSachdf

known use uantitate

and/ OpoRPIERG, DAMGH S 41486 i6ld iey/ergania tayet ivaﬁd'asl&d ngttRER aqg. N@HOI!D]g afil biihar | y,
fluorescent in situ hybri di zat | o(héFl SH) . assays and of ssays. can be

used, Drgng (NaiS6k) N&Wnaﬁm&ﬂpn%fef ithe drsed ?ﬁgllnql%@%%lof%ﬁ ﬁ?@ﬁl B%i ¢ aci d
hybr| di zation between the 35 Her2 gene or nRNA and a correspondi ng nucl eic
aci d probe that can be designed in the same or -68 WO 2006/ 105372

PO/ URROBPLRAABKRA a sii~riiar ay a fb*R pners, bi~'ve. See, e.g., Mtchell
MS, and Press MF. Oncol Su 1. 1999, 12, 108- "L 6 Eq; Fl SH,l Itz‘l}is nucl ei ¢
aci d ér[813@“6&’(14'6@106617]'@9‘&?@(9"5’@95Jd¥m%yl§gl%ﬂ'ﬂl Iy maethyR-TELPYrTOlqlE g5, escei n

and/ or e £ ably does not interfere with hybridization,
and \Aﬁ@ﬂﬁﬁ rggyll:ép@ezi i%zi;lt er be neasured follow ng hybridization. See,
e.g.,

CD
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5 Kurokawa, H et al, Cancer Res. 2000, 60, 5887-5894 (describing a specific
nucl ei ¢ acid probe having sequence 5' - FAM Nucl ei cAci d- TAMRA- p-3' sequence) .
ACl S- base\doapmmaﬁhes as described above can be enpl oyedTtus2ovaloeisihe assay
nmore quay .,j ¢t @-Bueno, J., et al. Mdern Pathol ogy 2000,

13, 221%\ ﬁ MZ/]“ ﬂ“&u il ‘!Hdnhhcl eic acid det e8TEP¢h can al so be d| rected
agai nst pr(QHel ns other than 10 HSP9Q and HER2 i ch proteins

nevert hel af f ect0% ¢|ﬁHz%onse SP90 i nhi ba)tl on. Th f"ﬂ\bw
exarrples/%e of fered yof |II'B}tr|t‘|\ 5%9 are nQt inte de to be
i mitip f uPMF Nt hePHR R G, N [ 0103]
Mat eri dl s and Mef hods The chem cal reage"r*lts used to creatle tHe nove
products of the invention below are all available conmerci aI Y. s&PS from
Al drich CGhemical Co., MIwagkee, W, &Bp4 Otherw se tdreirn 20 Er{ﬁjratl on is

facil e and known to one of drdinary skill in the art, J or |t i slireferenced
or desepichegreAig! el n Bhe N1’ \ orrpw@dﬂpwere EtP i fied]

pr epar at |_\Le_'l;LC (si Whatnan- P or f

chr omat@gycaphytux si | a gﬁl 8o AH EMD Chem ca Q. ng" Et aAc/menm\/IFor

M OH/ CHZC12 as eluents. Rfs were nmeasured using silica gel TLC ppgtes

(silica gel 60 A, 25 EMD Chenmicals). Analytical HPLC chromatogr@ans were

obt ai ned using a C18 columm (Agilent Zorbax 3085 £18; 5 mcrgns; 4.6 mm x
150 mm . A gragli ent was $Hpplsi ed bet&veer] sol vent A o40. 1% TFa i il H2O) and
solvent B (0.5% TRA in CH3CN) |ncr g the propoftion of lilnearly from
5% (t=0) Qo =7. OOZﬁmEI) nst ant /W r at e mn. The
sanpl Xt ed t e—typi dQ ng/ m.—+a—he and the

i nj ectA ﬁol es |wer e E’@Hr*‘b@l I‘?y 30710 IL. ,'\Il'heqa:tglpu(nphgyﬁs not helateg, and W

det ectlon was effectedyat 254 nm 1H N

Avance 400 MHz spec ter. The chenm c flgeP.6-3gener at ed he

Beil stein Autonom?2. 1] software. [0104] Ceheral Procedures General

Pr ocedure A: SonogashPM& coupling. -69 WO 9¥e6/ 105372 PCT/ US2006/ 09M846 R3
| NEA |, DCMR HN N\d HR4

R5 re?? §ﬂ1h t% Igétg%g}d%wﬁz 3 % A metﬁ E%ﬁ)ﬁﬁ%ﬁﬁgﬁgproprl ate

5- |odeepyIr Qodm‘iza 337~dz]hpd7ro|~pyrchlaﬁ 3-dfyyingdip24-6nequi v. ), Et3N (2-5 equiv.),

of | Sl o adr depiak e e P01 oo 508t 9 oatere RGN Tt or e

t ed.
17 VRSB b S8 ns oSO, g e, (TS ey oL

vol %pdd gatee (idﬁ)enbl)aww gresl-agdbanighllygirrt Gir@[days

by filtration, and washed with water (50 mL x3). The mother liquor was concentrated to give

t re@ul, eMe recorded |n Q) Br uker

he resultmg solid was collected

additional material which 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%). #z: 2.21 min. "H-NMR (DMSO-dg) 6 11.00 (br. s, 1H), 10.33 (br. s, 1H),
6.63 (q, 1H), 6.21 (g, 1H), 6.12 (br. s, 2H).
Step 2. 2,2-Dimethyl-N-(4-oxo-4, 7-dihydro-3H-pyrrolo[2,3-d] pyrimidin-2-yl)-propionamide
A solution of 2-amino-3,7-dihydro-pyrrolo[2,3-d]pyrimidin-4-one (186 g, 1.23 mol) in pyridine
(2 L) was treated with trimethylacetyl 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 ammonia (37% NHj, 310 mL) and MeOH
(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 mLx5), and dried (77 g). The combined
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dlpyrimdine in typically 20-70%yield. General procedure B: ZnCl2-nedi at ed
deprotection. R R3 R Il RSB R Il ORo NRo NINN zZnd 2, EtOH H20O H2ZN N
HR4A RS 8&62%/1@5372PG = PIV 10 A suspension of PCT/US2006/011846

2'(piva . 1.0] Ql @wyBrd] pyrim dine and ZnCl2 (3-20 equiv.) in wet
i O yiatvhe: BN sl SR 50 i, HhaMBrDRG9 Gcleby LHROADT WL he

react rea d dth I
R e aé?qrf}iiﬁ&ﬁ%%ﬁ’ﬁm@sagﬁiy. g (Na2SOR) and coneent rat i on
af f or gesh WIgr-dBBI-6-o8- ﬁwtbpos H}ﬁﬁﬂlz@zfrﬂz 3-S] Dy RipPepiondmiil®105] Exanpl e 1

3-[2- Ami no- 4-chl or o- 4- met hox di et hyl ridin-2-ylmethyl)-7H pyrrol
o [ 2, 8midfurpyf, aad@mnthsl - 0X|9r‘b>p€-d2h}§dm Bﬂwrrolq[gy%pmmm%@a‘éhy ) TRy

P [ US2006/ 01,1846, it am i ' EP. xl EP 2 OH0C 0 N

) CrEPORBI LT & 09401} 5b§13 CRRERK UE)R}FS&%{% §.0 N Pyridine, 90C NN
z 2 H;’é}izplulréthylhix@onﬁﬁa@nd@(ﬁﬁﬁ g31<8|0 rﬁalgaN N-GinethyPELS; (2BUEATI IGLN .80 S, THE
ONOWw N J~ CN, refl ux STEP

6 Cl molrpng acesomltﬂk:{éihL)l Wﬁ\hleﬁted to N?@“F@ fOH‘(krdéz I@Pdmpé@‘l%zw%%ﬁ? ; CI
Pd( PPOR) ?wayfe%gora]t_%cg?;& gggygeé/ﬁﬁcfrh X anf 4R R iR 20k N1y (SRRIoRR! N, C et

terocycle 5 and ’US Patent 5,196, 4247 "Step 1. 2
Am now&tﬂemhlh yrd eoprosive) addslewl] goded i ide meatbr GHELA Tﬂm@fﬁ meas gfjsuted to 7

QR SAR RO N A T e R o
et v 4
8 12.35 (br. s, 1H), 10.06 (br. s, 1H), 7.54 (q, 1H), 6.52 (q, 1H), 1.25 (s, 9H).
Step 4. N-(4-Chloro-5-iodo-7H-pyrrolo[2,3-d] pyrimidin-2-yl)-2,2-dimethyl-propionamide
A solution of N-(4-chloro-7H-pyrrolo[2,3-d]pyrimidin-2-y1)-2,2-dimethyl-propionamide (101 g,
15 0.40 mol) in anhydrous THF (2 L) was treated with N-iodosuccinimide (98.9g, 0.44mol, 1.1 eq.)
under N, atmosphere at 1t for 40 min. The solvent was evaporated, and the residue was taken up
in CH,Cl, (1.5 L), and washed with Na;SO; (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, 1H), 7.76 (d,
20 1H), 1.24 (s, 9H).
Step 5. N-[4-Chloro-5-iodo-7-(4-methoxy-3,5-dimethyl-pyridin-2-ylmethyl)-7H-pyrrolo[2, 3-
d]pyrimidin-2-yl]-2, 2-dimethyl-propionamide
A mixture of N-(4-chloro-5-iodo-7H-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 K,COs3, (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%). r: 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, 9H).
Step 6. 4-Chloro-5-iodo-7-(4-methoxy-3,5-dimethyl-pyridin-2-ylmethyl)-7H-pyrrolo[2,3-
d]pyrimidin-2-ylamine
A mixture of N-[4-chloro-5-iodo-7-(4-methoxy-3,5-dimethyl-pyridin-2-ylmethyl)-7H-
pyrrolo[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,O solution (25mL, volumetric ratio 100:5) was stirred at 80°C
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by filtration, and washed with water (50 nL x3). The nother |iquor was

concentrated to give additional material which was washed with water (50
m.x3). Thwocoembiossyd solid naterials were recrystallize@gcrruscoosloQdss o gi ve
the titl,

100% ovelRb DA Hon i OB g 6yl b S Wascolloried bygliGagbr s,
1% o o 0 8 N By T g7

propi Gﬂ%nylde I‘KPEOIlpmhlty)ﬂS%B fr: 5.39 min. 'H-NMR (DMSO- d6)6807 (s, 1H), 7.28 (s, 1H),
2-am no-3, 7-di )ydro pyr.r ol g2,3-d]£¥rim'di n-4-oneg§r186 , 1.23 nol) in
pyri dioré (bl( 3, 1), Ret® (B:r28s 8d3UB-t3HDs 220kt A2 67 (3 38N ori de (475 g, 3.94 nol,

48 | at ed
ot NS RIS os T a3 R i e ) My R aREY B1 ©
r esi dugpywersdinadpli-prpp-Lryratiotous anmoni a (37% NH3, 310 nL) and MeCH (2L),
d dat rt f 30 | ect 7 I
ar oup 1 HEE SORPERALEEs RIgPTEd D SOBERF IR FHBIRO! RaDiag ot AdTBFOPSh
MLX5) 3 RMitheHy1 %%Qiﬁ-il?rﬁﬁ'etﬁﬁ?q %rﬂ)l&pvﬁdfp%ml&lhlj ﬁaﬁﬂ(&@é@&aﬁfpl@l)s Qhitnd (193

g). Concentration of i quor provided add|t| nal sol
mat er ipadpargyfic elcohelsaccardingtodh Gmhleﬂiovaduma Aated. 4280 Q‘ﬂl\’IRa(ﬁIMSGr@Iﬁ (77

Pho \RTRERDGEy2 6 130057 o 4D 187 (> 0t ¢ %%% Ry, §21 (s
6. 40 04 (BH4H) 1.1345,651). OH) . St ep3. o
E}I—g(:luf{:&{q%a %Xarl;lli)f)yrrol o[ 2, 3-d] pyri mdin-2yl)-2,2-di nethyl propionam de A

;2)r gpldlo Q%'e J(\%%h%qég%lem‘%"dj %{%ﬁﬁ?&éﬁhﬁiﬂzg§’}f§1}% iﬁg)é’pﬁﬁo[)ég) 0 eq),

benzydpyrdinidih Syipbutdryaiki-@li de (411 g, 1.80 nol), N\ di et hyl ani |l i ne (220
g, 23lnm, 1.80 nol), and acetonitrile (2.£ L) was heated to reflux for
40-60 mn, nmonitoring with HPLC. The s ent was evaporated on a rotary
evaporator, and the residue was careful/ly (caution: exotherm c and
corrosive) and slowy added to ice tetr (16 L). The pH was adj suted to 7
10 with solid NaOH, and the resultid ecipitate was collected by
filtration. Drying afforded the whiteréonmpound (159 g, 70%yiel d 70% HPLC
purity 100%9. tR 5.37 min.'HNWR (DVS S 12.35 (br. s, 1H), 10.06
(br. s, 1H, 7.54 (q, 1H), 6.52 (g, 1H) 1125 (s, 9H). Step 4.

Ny§4- Chl or o- 5-i odo- 7Hpyrrol of 2, 3-dJpyri m gj.n-2 yl) -2, 2-di net hyl

propi onam de A sol ution of

N- ( 4- Cheditls comppyrd Brupepaed pppepogashis saupling of 4-chloseroflogridpmehent #e- (101

( 98 g%ngstﬂgl %&n—%@%ﬁ@%rﬁwﬁﬁ%g d?-%?glg%ﬁg%% at[ﬁﬂe AN @X%%,bfédﬂ%%g ni m de

sol vemmasompmmg tothe GederhRrocabirdlie fyaks dnaike EHEMR (DMSOGLY 5(81045(SL)

R R S N e T a,ﬁi%?@é S A e 122 o

8@%) ylzﬁ d”f"*ESL@H pzu[“Sng?S 2%. tR 6.19 nmin. 'HNW (DVMSO-d6) 5 12.65
1 7.76 (d, 20 1H), 1.24 (s, 9H). Step 5.

N—[4 ([IiIQYﬂ(E)@mplﬂib 7 (4 rrethoxy 3,5-di nethyl pyridin-2
Y1 et ) 5 2 N3, Bl A e RYTS BB i 233 S . PR 28 de A

m xt u

N (4- Qi;bymﬁmﬁnlslﬁﬂl:p%h‘t-ﬁ n-0loP[ 2, 3-d] pyri m di n-2-yl) -2, 2-di net hyl - pr opi onam
de (3 . 1) chl oronet hyl - 4- met hoxy 3, 5- d| met hyl - pyri di ne

hydr ochl orlde (23.1 g, 0.104 25 nol), ecfy powdered K2C03, (41.5 g, 0.3
nol, 3.0 eqg.), and anhydrous DMF (200(]) ’ ) was

OMe

25  The title compound was prepared 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 4-
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stirred at rt overnight. The sol vent was evaporated, and the residue taken

up in CH2C12 (500m.), washed with brine (200 nL x3), evaporated, and

recryst alwozee/fossym MeOH to give the title product as @&CEhiSt@éfpoisder

(42.09, .80%.yiel d.. HPLC puLity. 9899 . tR 6.49 min. "H NWR (DVBO d6) S
o Gapii

10. 16peafid1-slad rocquF@A( gx: AHmin5 HENYR (DMFO-d&) §3.Q4(s, 3H)

2.33 (s, , , , _ , &

4 50072206 30+ 64 T 1780y 23545 G S I TP U7 RS SRt PR32
ot A S >-dinet iy’ f

Rﬁl[ 4?ich g'rzg-(%-!i"zo)%%{l%é(ég-ﬁr)r’e%ﬁ%xﬁ;;-221?'5- dimrr;t E;Ae Syri di n-2-yl met hyl ) - 7H

pyr r d0d08], Bxagiypdg i mi di n- 2-yl ] -2, 2-di et hyl - pr opi onami de (1.0g, 1.89mmol),

2112 ot i R o B GRS B2
PCT/ Wﬁﬁlﬂiﬁ%ﬁroﬁpﬁémbyﬁm&dm—i—ﬂanﬁie r~iirntiY rur dinto water,

and t'he sol1d was co

ected by filtration, washed wiith water (10 nlLx3),

and recrystallized fromMOH to give the title produ (0.67 g, SS%ield;
HPLC purity 98%. tR 5.39 mn. 14 NWR (DMSO-d6) 5 8.07 (s, 1H), 7.28 (s,
1H), 6.75 (br. s, 2H), 5.29 (s, , 3.73 (s, 3H) .26 (s, 3H), ;Ez (s,
3H). 5 Step 7. 3-[2- Am no-4-chl ro-r)ﬂsc(ébwmtIhmxyd&HS et hyl pyri g1

yl met hyl ) - 7§ pyir r @b@fa2, 3- dJpyr i jmi olNieud Dgh, 09T OpF 2yin- | Gepdral The ti{l conpound
was pregar 647 SHAGAs hi i ng_of, 4- Ghl &Foy5Ni BEEYZ: ( 4- Wetjoxy-

3, 5- dy\g@?@% i din-22 N 7H pyrr K Nyrim di mn2- M ne (see
exanple 1§ wt pgopargyl fic alc accorldi Ag to <Ceneral Pro e A
tR 4.42mn. 1H (DVsO-d6) S 10 8L 04 (s, 1H), 7.82 s, 1H), 6. 73! .S,
2H), 5.27 (s, 1 5.22 (t,IH, 4'0?/19. d, 1H), 3'71(0’Me H, 2.24 (s}, 3H,

2.14 (s, 3H). [0168%) Exanple 2

4- [ 2- Rab NV F4-CMFo - B-kytr SBADOBYL-F) B)- Hi(Aridethphey-Byi-ilidiethy 2 pytidiat BylnedF#l- py 1 1 ol
0[2,3- dlpyrimdin-5-yl] -but-3-yn-1-ol OH G WN\ HZN NN 15 Owe The
titl e7Hanpsleld nd@yirigared By -G8y s8I EEED! i ng of

alte: S5 50 RA e R4 o om0 2o
ExanpB &-dijnetiyt-pySdini2uy imetliy pVHapomiae[R3ed jpprimiin-Ceyip2 2+ dilrefudgumonamide:
5. 25 (8 ExppPeA) ButopaEbyic doahyl pEdorgg 1o éigipt Prgthurs B0 ¥y 700
T N e N
o [ 2, 333dl M), 817di(5)-38)y2 B3 e 3ED)42.9H(d, 3H]), ICH (sCPH).
15  Step2. N-[4-Chloro-5-(3-diisobutylamino-prop-1-ynyl)-7-(4-methoxy-3,5-dimethyl-pyridin-2-
yimethyl)-7H-pyrrolo[2, 3-d] pyrimidin-2-yl] -2, 2-dimethyl-propionamide
A solution of N-[4-chloro-5-(3-hydroxy-prop-1-ynyl)-7-(4-methoxy-3,5-dimethyl-pyridin-2-
ylmethyl)-7H-pyrrolo[2,3-d]pyrimidin-2-yl]-2,2-dimethyl-propionamide (9.0g, 19.7 mmol) and
Et;N (2 mL) in DCM (50 mL) was treated with MsCl (15.3 mL, 19.7 mmol) at 0 °C for 20 min
20 and evaporated to give a yellow solid, containg mostly the desired mesylate (10.7 g). An aliquot
of this solid (106.8 mg, 0.2 mmol) was treated with diisobutylamine (25.9 mg, 24.8 uL) 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-pyrrolo[2,3-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-pyrrolo[2,3-
d]pyrimidin-2-yl]-2,2-dimethyl-propionamide with ZnCl, according to the General Procedure B.
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N HZN NN N Ow 25 The title conpound was prepared by Sonogashira
coupling of 4-chloro-5-iodo-7-(4-nethoxy-3, 5-
di met hyl -worbeins22yl net hyl ) - 7H pyrrol o[ 2, 3-d] pyri m di nP2TgisSaemcnelsisee

Exanpl e .1).. t Dy Aol 3 105372 PCT/ US2006/ 011846 en " !
16l 'r'rp % m‘{:‘nd HHNER (ﬁ%@q%@dw@r@m 1HR:5. 3. (B12Hh 4.9PHsNVR, B 0ES- d6) 6

3"7’1‘% 3620583008 3l 123003 2 e bp s B0 @ i O S T s

(5, 2#6)109[@:1&%11e§xarm| e 45
4Ch|or05(3 di i sobutyl am no- prop- 1-ynyl ) met hoxy- 3, 5-di met hyl - pyri di
n- 2- 44Chdereyd 13—¢ilsqwnpﬂaon{1@psom]lmﬂ)ﬁ-ﬁ4 methnyaﬁhﬁﬁ'éndhmpmdm-)z MsCl, DCM

o eate BB TR-Byicoli perim R Rlaihdy N N NCFKH NN N NN H Qv

Ove Ove Owve Stepl ~ON-[ 4- Chl or o- 5- ( 3- hydr oxyyprop-1

ynyl)-7-(4- rretC,ho -3, 5-di met hyl pyridin-2 hyl ) - Y

7H pyrrol o N - d pyr iePIdPMR ERN J- 2, 2- i, melf h propi onam de 10 T e7t1t|e
COITpOUﬂd S)I\pr epar elelQ)Vutyl&Q:QG@ﬁS(h' r a | i ng @G¢neral procedure_B: cl

N- [ 4- chl-gr of 5 odos

/- (4- met hoxy- ﬁ(‘L N N7
5-di net hyl - pyr|d| -/-yl nmet hyl ) -7 )'irr'\bl h3- d] pyri m di nNZ\ N-2,2-di met hy
| - pr opi onam de e anple 1) with propdrgylic al cohol accor to the
General Procedure ﬂMetR 5.58 min. 1HN O d6): 8 10.15 ( s, 1H),
8.04 (s, 1H), 7.80 (s lH) 5 48 (s, 2H), 5.31 (t, 1H), 4.33 (d,LekH, 3.74

N i 4 Bk &1 B ‘%@om ?s’%*dmnraml%mgrzﬁf 15 W (gmfliloﬁééﬁdzgpeg‘tyépwz%t%yl
PYY | Al ittt VH 1T PRblO 2 B il b Bl Y00k hle Ty Bpiptonthelae2. 2- i et hy!l

proplona
N- [ 4- AhdohrtionDf (B fhyidomxi<Phpdroty-prop-)-yiyl)-F-(@eneibayy-3, 55d1meﬂ~elﬂ-|pynd1py?r-| di n- 2-

177 Wi il T i Bl 0ot ey et BB e 9. kLRI

19.7 guWl 2 IﬁL% 1 I5CAD5 020y ik t?&t&fkdlﬂﬂ(/ﬁsmgﬁi B¢hIt Q9gi 09 ayel°tqw @i,

containg nostly the desired nesylate (10 An ali quot of this solid

( 106 md@vaporazem\)e angailopr @ézﬂe@pmalng]n@sﬂz&@lﬂew@ﬁnwlqt%lw gh, Apaligat| | )

orepaPt Bk ® s 8 Bmbs i R int BlopRobbfis by et on and

4- Chl mcMﬁzhﬁ, dltoggtfb‘ltl!ﬂl@-rﬂnﬂ(@h@lrd@QS Icymm Hayd: (E%faﬁ@’aﬁﬁlxmcﬁpfépai‘tlmphtd
pyri di n- math -7prrro|o[2 3-dJpyrimdin-2-ylam ne The title
ﬁirpoglﬁfemﬂﬁg (Eave eﬁylecqoerw t he pival oyl protecting group of

N-[ 4- g';y o 9-éﬁlg;*?bd—(3-dzzsopropylammo—prop-] -ynyl)-7-(4-methoxy-3,5-dimethyl-pyridin-2-
ylmethyl)-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  d]pyrimidin-2-yl]-2,2-dimethyl-propionamide with ZnCl, according to the General Procedure B.
fr: 4.71min. "H-NMR (CDCls) 6 8.24 (s, 1H), 7.05 (s, 1H), 5.30 (s, 2H), 4.96 (s, 1H), 3.76 (s,
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-ylmethyl)-5-pyridin-2-ylethynyl-7H-
25  pyrrolo[2,3-d]pyrimidin-2-ylamine
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di i sobut yl am no- prop-1-ynyl)-7-(4-nmet hoxy-3, 5-di net hyl - pyri di n-2-yl nmet hyl ) -
THpyrrolo [2,3- d]pyrimdin-2-yl]-2,2-dinmethyl-propi onam de with ZnCl2
accordi ngwoaouﬁlnmsﬂeneral Procedure B. -74 WD 2006/ 1053P2TRGSI#0682306/ 011846
tR (s " ) liﬂ D, (s ZFD, 4.99 (s, 1H), 3.76 (s, 3H), 3.56
(s %HL 529 ?E""‘sﬂ‘ I?* “ﬁ,“ (s, 3H), 1.74 (m 2H), 0.90 (d,
12H) [0109] Exanpl e 5

4- Chl or o-5- (3-di i sopropyl am no- propCI1 ypyl ) - 7- (4-met hoxy- 3, 5-di met hyl - pyrid
in-2- 5 ylnmethyl)- 7H-pyrro|o[2 d] yrifmdin-2-ylamne OHN d i.MC,

DCM OGC, EMNY ONC N il obutyl am ne, DCM 00C Cener al
procedure-B. @ N I N HNNZNBJ\
N-[ 4- Chl or 0-5- (3-di i sopropyl am no prop-
pyridin-2- ylnmethyl)-7Hpyrrol o[ 2,3-dJp
pr opi onam de A sol ution of

N-[ 4-chl or o- 5- ( 3- hydr oxy- prop-1-ynyl ) -7-( 4rrethox -3, 5-di net hyl - pyri di n-2
10 y| Whe tit}¢ yormpoumgrwasipuerrat by Hynogashaiarcoppkng ofd- thﬂforr%ﬂmﬂ gﬂ—wﬂwm Ae

(15, ey e 5 T p ol by 2ty i a‘t’\§§ ELSALEY) Wil Vo

sol i deth%gyf]ﬁﬂﬁdiﬂe ﬁ@:ﬁi’dlﬁig tdMhe @%ﬁbﬁaﬁﬂroﬁ&ﬁh‘é At eR (41.6)5 thig) H-M/IRI(DMSm d6)08 t m s
solid treated h diisap

yl am 28.1
Y5 1 n8SBOMIED, 07 (ad Fb, O 68 1B, RO 4md Bonoas 4 5 CIb Y AL Ceviapliat 1 on
and p ave the title conmpound. Step 2.
4- Chl g?(eﬁ%étzges %z%% ébygggﬁo%ﬁ 82?{)7;@ gyl )-7-(4-met hoxy- 3, 5-di net hyl
pyri dj0112} Exhmplelvy| ) 7Hpyrrolo[2,3-dJpyrimdin-2 ylam ne The title
(Iif{rgogﬁgﬁ\l\lgls@p%_g l%;'g d/ P ymgtlh%?(;fl-ISr’SgdlanEth -l\)/)i'arlus)%l 2~ w tﬁyf) ﬂ?pgrro (HZ gf
diiso 1 ) - 7- (4- met hoxy- 3, 5- di net hyl - pyri di n- 2-yl met hyl )
- TH pgi%ﬁgﬁgﬁgc&lgggﬁﬁyﬁﬁhdl n-2-yl]-2,2-di nmethyl -propi onam de with ZnCl12
according to the CGeneral Procedure B. tR "71min. 1H NVR (CDC13) 5 8.24
(s, 1H), 7.05 (s, 1H), 5.30 (s, 2H), 4.96 (s, 1H), 3.76 (s, 3H), 3.68 (s,
2H), 3.27 (7, 2H), 2.27 (s, 2H), 2.20 fs, 2H), 1.15 (d, 12H). [0110]
Exanpl e 6
4- Chl oro- 7- (4- met hoxy- 3, 5-di net h yjiﬁ
| -7H 25 pyrrol o[ 2, 3-d] pyri mi di H2-

- (4- et hoxy- 3, 5- di met hyl
yl J- 2, 2-di met hyl

r?di n-2-yl met hyl ) -5-pyridin-2-yl ethyny

N

VI amipe -75
T

10 OMe
The title compound was prepared 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 5-

hexyn-1-ol according to the General Procedure A. tz: 4.92 min. "H-NMR (DMSO-ds) & 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), 3.40 (g, 2H), 2.39 (1,
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)-5-trimethylsilanylethynyl-7H-

pyrrolo[2,3-d]pyrimidin-2-ylamine

\Si/\ \Si/\
1 cl U 9 a
s My
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WO 2006/ 105372 PCT/ US2006/011846 i ..ii ! j't 11,11E L1,5 wJ ".11, EI
I"(E11:;: F~N cl Il N I HINNNN Ow The title conpound was
prepared \bpzﬁoﬁvmgﬂshi ra coupling of 4-chloro-5-iodo- 7- (2cmaishapi B46-

di net hyl.- pyr.i di n-2 H-pyrroI023d rimdin-2-ylam ne (see
ExanmpSzep L):V: {@ﬁ?&b&%%yga&ow ﬁéldzn@ﬂezéﬁy%«dnﬂigylln%v’ﬁé -Ge llcpr;\’é@@dwl-e A

1ty o bt D el R optantl® 650’ (b 5 on 5 36 (s,

2 H) ”ﬁ’ie?tfltle( Smpdithd was pfephfed b@f"ﬂonogash?ra couplitiof N-PL-dHIbro=5-a0da--B-(#methoxy-
6- [ 2- Am no- 4- chl or o- 7- X met hoxy- 3, 5- di net hy |-p¥l’ldln 2-yl rrethyl) 7H—pyrro|

o [2,35 dupgwlrmlmzsywhyn apgrrpmmpmmde- 1-32-dipiRphii-RIORIOPATEY e
Ell E:lhle(g? Oﬁga(}ﬁ%;la (])y\gm lpetﬁgrg{] Fﬁqmg‘éyg(ﬂg&gfc%mdﬁﬁg P b’eﬁ'&aﬂirocedure A. ig=7.48
di rretﬂam IpyRMR (cmemb aetﬂs;(h,)z}r)wm (s, dIFD] 24B(JPEY3. 7 (i AHR-224(s 68), (s5¥e

Exa )) with 5- hexyn-1-ol according to the General Procedure A tR
4.92 Gﬁ?ﬁ 9}2—4MWF?I%)DNBOd6) 6 8.04 (s, 1H), 7 22 (s, 1H), 6.69 (br. s, 2H),

5. 25 2 3 ) 3 AR 2
> 5 frgp 23!g))qh10 ?ﬁ(‘é—é‘l?th%ﬁ% 3 51dzé1(5éth§/ nfyﬁ&#)l 2- Al §?QS tr%h@ﬂ ylgzla?n?zle%y yi-35- 2H)

4- Chlzgrrﬁolaflﬂd]mmadzyz—Byl&mmt hyl - pyr| di n 2-yl met hyI ) 5 tr| met hyl si | anyl et
P98 i e AR s oo fhigfogar N N
or b’ {éleﬁlfosé{,@est ﬁ‘ll’ﬂeﬂﬂﬂfp‘yﬁﬂﬁl-gggill §Zr1|)1-)5|-ﬁm§tﬁyldﬂ£ﬁ§'1|émyﬁyl| m;ﬁy%m[m,w -

pyrrol ol 2,73-dJpyri m din di met I onam de The tit]e
Corrpodu}pdnm@n&ydﬂ)ér%@mmg@Q:WMQ“@’qb@(ﬁn@ccgf ing to the General Procedure B.

N-[4-chl oo o0 1 A RviR(GTEL Y5 (s, 11D, 7.11 (s, 1H), 5.30 (5, 2H), 5.09 (s, 2H), 3.75 (s,
3H), 2.26 (s, 3H), 2.18 (s, 3H), 0.24 (s, 9H).
15  [0113] Example 9
5-[2-Amino-4-chloro-7-(4-methoxy-3,5-dimethyl-pyridin-2-ylmethyl)-7H-pyrrolo[2,3-
d]pyrimidin-5-yl}-pent-4-ynoic acid

OH

PNPN

Nx
-

/O

The title compound was prepared by Sonogashira coupling of 4-Chloro-5-iodo-7-(4-methoxy-
20  3,5-dimethyl-pyridin-2-ylmethyl)-7H-pyrrolo[2,3-d]pyrimidin-2-ylamine (see Example 1) with
4-pentynoic acid according to the General Procedure A. g =4.73 min. '"H NMR (DMSO-dg) 6
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-ylmethyl)-7H-pyrrolo[2,3-
d]pyrimidin-5-yl}-pent-4-ynoic acid diethylamide
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3, 5-di net hyl - pyri din-2-yl met hyl )-7H pyrrol o
[2,3-d] pyrimdin-2-yl]-2,2-dinmethyl-propionamde 5 (see Exanple 1) with
et hynyI -twbrm«dnmssizl ane accordi ng to the General Procedec®&/UA2006R11844. 48

mn 581 7.38 (s, 1H), 5.49 (s, 2H), 3.74 (s,
3 %4( C@ﬁﬁ“ms fé&% 0.24 (s,NOH). Step 2:
4Ch|oro7 (4 rrethoxy35d|rrethyl pyri N2

yl met hyl )-5-trinet hyl sil anyl et hynyl -
10 The title conmpound was prepared by
group of N-[4-chloro-7-(4- N2
met hoxy- 3, 5- di net hyl - pyri di n-2-y] pethy})-5-tri net hyl sil anyl et hynyl - 7H pyrro
lo [2,3- d]pyrimdin-2-yl]-2,2- thNne’fh - B=opi onam de with ZnCl2 accordi ng
to the General Procedure B. tR = 6. Sé\?ﬁi‘%\lH NVR (CDC13) 6 8.22 (s, 1H),
7.11 (s, 1H), 5.30 (s, 2H), 5.09 (s, 2 o3.75 (s, 3H), 2.26 (s, 3H), 2.18
(s, 3H), 0.24 (s, 9H). 15 [0113] Exanple 9 5-

[ 2- AmAnBixéure bf 4 R-aihifdl 4 ohidiey4an&hokyvBShdilnefiyt-peiidinZ2- yhmathyiy-7H- 7H pyrrol o

[ 2, 3- d]pyrlmd|n5yl ynoi c. acid O.OH / O The
titl ePEEIP éane%&ﬁ@&mb yB%‘ﬁ@ﬁ‘é?s(ﬁ?erlgeY:IBEfp?)‘iaH&?%ES mg). Bt {Yob

4- Chl
3 5 d?LrPSPE"Fp%yn OB AP DO ()l pspsiged it R 16 Popmptoae
tR

Ex@anptleoiptography (Et(m&dhgmme@ lagade ﬁnectmheatomgoumd tthe Gahoral PROMRIGPEL).

= 4.7 1.n. O 1 8 o 1 1. 1H),
6. 80 % §IE32(F1)1]IF)51>%R (é %2@099)(%317‘% ‘f %g(%iﬁ) ]%_963(3? %%? 3(‘@ %5%0 3. %‘gzﬁl(ibr. H%
2 3 233 (t, 3H

!_? %%QE%&?}%) ﬂg?(g& éﬁé{@y%i/{)%ﬁ%@g&%ﬁﬁw(ﬁy@dl n- 2( yl r)ret hyl ) - 7H pyrr ol
o[ 2, 3l01dFb¥ramplgild- 5-y| | - pent - 4-ynoi ¢ acid diethyl amide -77 WO 2006/ 105372
PCT/ Us2006/ 011

. ?.%?'I_A o -c&lo.r?-]ﬂ-({l metll:m&f o Hm‘%\‘lhyl'wlji&lﬁ zlSrfmelthxf) IQIP#\ISKP}OE?[% mi xt ure of
51(5 2- dmyiﬁni’ﬂlﬂJSLyl]-Q (Zﬂ&hsmf) ¥yziid-1 51y pomtdyh-Tpyid di n- 2-yl met hyl ) - 7H-
pyrrol o[ 2, 3-d] pyrimdin-5-yl]-pent-4-ynoic acid (see prevjious exanple, 25
nmg), Et2NH (100 L), EDCI (87 ng), HOBt (50 ng), andQ9 (&) was stirred
at rt for 16 h. Preparatlve pl ate 5 chromat ogr aphy (EY QAet’hexane 2: 1) gave
the title compoungd fR = . 33 N/ Tk-NVR (CDC13) 8.23 (s, 1H), 7.01 (s,
1H), 5.32 (s, 2H), )3 98— S, 76 (s, _34# a.44) (q. 2H), 3.33 (q. 2H),
2.78 (dd, 2H), 2/./64 (dd, 2H)/ 27 (s, 3H, 2. , 3H), 1.20 (t, 3H),
/

yﬁrolo[Z, 3-dJpyri mdin-2yl am ne
| eavi ng the pival oyl protecting

1.13 (t, 3H). e
2 =

pre

/O

Step 1: 1-(4-Methyl-piperazin-1-yl)-pent-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 uL, 5.29 mmol) at rt for 15 min. Then N-methyl-
15 piperazine (588 uL, 5.29 mmol) was added, and stirring was prolonged for 45 min. Work-up (sat.
aq. NaHCOs3) and concentration gave the title compound as a colorless oil. '"H NMR (CDCls) 6
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-chloro-7-(4-methoxy-3, 5-dimethyl-pyridin-2-ylmethyl)-7H-pyrrolo[2, 3-
d]pyrimidin-5-yl]-1-(4-methyl-piperazin-1-yl)-pent-4-yn-1-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.
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[0115] Exanmple 11 5-
[ 2- Am no- 4-chl or o- 7- (4- met hoxy- 3, 5-di net hyl - pyri di n-2-yl nmet hyl ) - 7H pyrrol o
[2 3- 10 wppyee/ wszizn- 5 yl]-1-(4-nethyl -pi perazin-1-yl)- pemmsdmﬁmﬂs«ﬁtone 0

g 21~11 NNN/O St 4- Met h
pi perlﬁwh%g&@sfé{ yﬁiﬁ%@ 1&D)s 58015, 8K oS- qu@amyaaaies ad), esy%@,g g,

ot hy1 S SOGP aH 40 Eé%é}ﬁ?-%‘? 6 A2 3 P T R RO ey - 15

pi per@})laeﬁ( aeltk, 5.29 mmol) was added, and stirring was prolonged for 45
rk-up (sat. ag. NaHCO3) and concentration gave the title corrpound as

a col Mz-ésmnoﬁ-chlﬁero- methoxi$,Sedingtied-gyridipsd ylnpthd)-TH-pppplo[2355 (m
4 St 2.
|_%ZA PHS‘ ?g}]ope}aH% yfgr%l?%(c)@yal%ﬁl‘éb di rretegyl pyridin-2

yl met hyl ) - 7H—pyrro| o[ 2,3- dJpyrimdin-5 ylJ-1-(4-nethyl?
pent-4 yn-1 -one 20 The title conpQ und was obt ai ned by

hperazin-1 yl)
onogashi ra coupling

of 4-Chl oro-5- |odo- -Oﬁ4 met hoxy- NH,

3, 5-di net hyl - pyr| n-2-ylrewhyl ) - yrran[.2 3d1pyr/md|n 2-yl am ne (see
Exanpl e 1) W|th 1- (4- Met hyl - pi pgrazin-1-yl)- pe -¥n-1-one according to

t he General Proc dure A tR=4.16 mn. -78 V\D 006/ 05372

PCT/ US2006/ 011846 1H ~., D 13)' "c~~22(s;' 1HpN 5N307\( s =2H), 5.14 (s, 2H),

3.74 (s, 3H), 3.64 (t, 2H), 3.50 (t, 2H), 2.76 (dd, 2 / .64 (dd, 2H),
2.29 (s, 3H), 2.24 (s, 3H, 2.18 (s, 3H). [0116] Exanpte
5-[ 2- Am no- 4- chl oro- 7- (4- met hoxy- 3, 5- di net hyl - pyri di n- 2-yT net hyl ) - 7H pyrr ol

o [2, g’;l)rlmdln pent-4-ynoic acid amide ONH2 OOCHO | NH 2 N
H2N- g‘fﬁgé Cﬁ’y’gf’@ﬁclfs’%é%t 4-ynoic acid am de A solution of 4-pentynoic
acid ASbFutidd.of 3- p%ﬂtﬂ%m aci®ysd 7EAgN, 2(971ﬁ1¥1019 an5 FAN (7891 4L, i5t29R6Mo() 18 DAM)(10vas
treated with ethyl chloroformate (504 L, 29 m*mé%f rlﬁrt for 15 mn. Then

NH3 () g tﬁentemla ethyfichlozoferrpaty (Wsulacﬁa%‘ﬂmnw%hat meinRenyHs GMed f or

@O%Phég glLs 2% oﬁqﬁ %@%ﬁ%& g%‘é (Egcg&?%édcf%_? i’H{E \ggﬂi b gga{e a& 0 rrpo und

( m ZNhHCDﬁr Bnd eoncafyatiod. gaRe (He, titlbbmpound as a colorless solid. 'H NMR (CDC13) 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—pyrrolo[2,3-

d]pyrimidin-5-yl]-pent-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-ylmethyl)-7H-pyrrolo[2,3-d]pyrimidin-2-ylamine (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 (s, 3H), 2.59 (t, 2H), 2.34 (t, 2H), 2.25 (s, 3H), 2.16 (s, 3H).

20  [0117] Example 13
{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

Oy 0
<X
o)
- _1> ELOX 2 “ NH
i !/// cl L
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Step 2: 5-[2Am no-4-chl oro-7-(4-nmethoxy-3, 5-di net hyl pyridin-2
yl met hyl )-7H pyrrol o[ 2, 3- dJpyri m di n-5yl Jpent-4 ynoic acid am de 15 The
titl e compoune/max2obt ai ned by Sonogashira coupling of PCT/US2006/011846

4- Chl or o= Hodq E: (1A% TRYN@EY +. 15
3, 5- d§ q%ﬁ? ! yn)‘dfqa;l@unyllcrmetd’ty l) buptiegrgrr r ol o[ 2, 3-d] pyri mi di n-2-yl ani ne (see

1 R Soltigh'o proeiile¥ [ e Tibsh BTRESs CGRL oA AR R (RO g7C @

1H), ﬁSﬁEncﬂ at rétfd)zshGE?Ja,pc(rﬁuongé)ve the 2% co(r@ouﬂl'ﬂ)as aBoil 2 ' NMRHICD(3)3%4.80, 2H) ,
2,34 (1 5 (s, 3H 2,16 (s, 311). 20 [0117] Exarpl e 13
{3-[2 Alﬁihé%(éhﬂé} 23,4 el A84s OB)5- di met hyl - pyri di n-2-yl met hyl ) - 7H- pyrro

S (A B A A T sl O

PCT / L%@Qﬁ{zﬂﬁibgﬂﬁp?op-ﬂyhyl} ch‘lﬁmzz&aczZSém-[bu@X/astér carbamiclacid tenti-. butyl
ester solution o am i mL t ted
Wit b TR otmaesdgyes oPRR Senosip spUgint QGBI P OMIG AE o, L oate
1 _ 3
Corrpoﬁigch}ﬁ?th?lpg%ulhn-z gn%?%]y%p\(ﬂ%é (ﬁﬁynrﬁﬁhn é@)lamfﬁe%&e(ﬁwr%l‘@ 5) wite3 (t,

no-4-chl or 0o-"7- ( 4- met hoxy- 3, dlnethyl
pyr i dpmbpz -yhyreatbaiic Zdig yert-bhty] Sst@-acordipgitorilei (ﬁe@yal\l’p@mu@& nigl 3 5 94mani ¢

., HESREGEa E Bh dGoREP R 0, 931 L8, B SRR 6

3 5- dgﬁy@h;@ @pﬂq) dine-3; Mll)ngtzh,xg)ﬁﬁl-& Py, 0] 2, 3-d] pyri m di n-2-yl am ne (see
Exanpl e”1) with "~ prop-2-ynyl -carbamic acid tert butyl ester according to
t he GHHéBhEX@nDl@ééure A tR =591 mn. 10 1H NWR (CDC13) 5 8.20 (s, 1H)

5 S o o el b gl e 7

5 (3 Yiolo[ 28T p ?tn)iﬂﬁin).}@lzﬁﬂin@ro 7- (4- et hoxy- 3, 5-di net hyl - pyri di n-2-yl net h
pyrrol o d]pyrlmd|n2ylamrm_|NH2 Cl SN H2NN

a
N/I N

PS

H,N"N” N

Nx=
4

15 A

A solution of {3-[2-Amino-4-chloro-7-(4-methoxy-3,5-dimethyl-pyridin-2-ylmethyl)-7H-
pyrrolo[2,3-d]pyrimidin-5-y1]-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. aq. NaHCOs3), drying (Na,SO4), and evaporation gave the title compound as an oil.
20 frR=3.85min. "HNMR (CDCls) & 8.24 (s, 1H), 7.06 (s, 1H), 5.32 (s, 2H), 5.02 (s, 2H), 3.75 (s,
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-ylmethyl)-7H-pyrrolo
[2,3-d]pyrimidin-5-yl]-pent-4-ynyl}-carbamic acid tert-butyl ester
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15 /0 A solution of
{3-[2- Am no- 4-chl oro-7- (4- met hoxy- 3, 5-di net hyl - pyri di n-2-yl net hyl)-7H
pyrrol o[ 2vB-2ddeppsi7ai di n- 5-yl | - prop-2-ynyl } - car bam ¢ aci #Crarstedsol ke est er
(see premifhus, “axamilie. 128 )i n DCM (3 nL) was treated with TFA (0.6 nl)
at rt for 15 min. Evaporation, work-up (DCMsat. aq. C33), drying
(Na2804) and evaporati on gave the t e conpound as HOD‘K 20 tR = 3.85
mn. 'H NVR (CDC13) 5%24(5 )97@6(5, 1H), 5.32 (s, 2H), 5.02 (s,
7

2H), 3.75 (s, 3H), 1(s, 3H) % 20 (s, 3H). [0J19] Example 15
{5-[ 2- Am no- 4- chl éro- 7- {4»ret hgxy- 3, 5-di-reet hyl opyr/ di n-2-yl met hyl ) - 7H pyrro
lo [2,3-d]pyrimjdin-5-yl]-pert-4-ynyl}- carb cid tert-butyl ester -80
WO 2006/ 105372 PCT/ US2006/ 011846 ~~,:~ d " LIZ, .., i ;~:,~ ~C'ic

Il e i~ <E'l- UL 01 0,0 ok NO- SN2 NH12C ii N
H2N N N N_ /O Step 1: Pent- 4. ynyl -carbanic acid te)t tyl ester A

sol ution of pent-4-ynylanine (480 ng; Li, Y. et al. J.,Am Chem Soc. 1996,
118, 9295) in DCM (5 nL) was treated with (BOC)20 at“rt for 15 mn.
Evaporat,i e the ii 5 a colorless oil. 1H NVWVR (CDC13) 6
4. 68 f%%lg%e,gﬁgf}%ﬁ%éz,’&%b% 5%15% 1.97 (t, 1H, 1.70 (quint.,
211) , AlsobFticnsof pehl)-4-yBylamik: (4«364@1&?{ mball JcAbo Cheit. Sde.9960kAS; 2%5) dhi net hy |

o o PR iy ibotsafed R OFOCHD) € 55 b i Bt R e e Sl ppRmaR ©
cosipl bREIRlessoi CMEPRNRIR( CD@}E?B Aékgempam (&02H), 2.25 (id, 2H), 1979 1H), 1.70
3, 5-di net hyl - pyri di n- 2-yl net hyl ) - i—l—pyrrolo’[ édpyrlmdln yamne(see

ExanpKeuing, 2kt b45 8D 4- ynyl - car bami ¢ aci d tert butyI ester according to

h d ,
e erz’i‘ﬁ)s 7 Jéﬁg{fcﬁ%%ﬁ(zgm%y%%% '}15'"'%71.631:?1 A2 {ne}@a} H2 z{r%?d(,Z ), .
3.30 Qiﬂv riii)in- Zgzﬂ’%e(n't-fl y?zﬂ)}vcat?bcﬁiﬁc QzSzd tahbunyd estor. (S 3H), 1.80 (qUI nt., 2H),

1.43 (s, 9H). [0120] Exanple. 16
5- (5- #ﬁﬁ@ﬁﬁemo@%w 9btm€%bbSQH%a€erﬁbR&°§4§bé9fﬁérWP 7p§ﬂrmatihﬁxyz- yl met h

o103 P S m K S ot PR 3 Hhanhe DN R S
pent-4-ynyl-carbamic acid tert-butyl ester according to the General Procedure A. g = 5.96 min.
'H NMR (CDCls) 6 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 (q, 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)-4-chloro-7-(4-methoxy-3,5-dimethyl-pyridin-2-ylmethyl)-7H-

pyrrolo[2,3-d]pyrimidin-2-ylamine

NH,
a I
N/
| AN
HzN/l\\N N Ne
-
0

A solution of {5-[2-amino-4-chloro-7-(4-methoxy-3,5-dimethyl-pyridin-2-ylmethyl)-7H-
pyrrolo[2,3-djpyrimidin-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 EtOAc (1.5 mL), made alkaline with sat.
aq. NH4OH (0.5 mL), and back-extracted into EtOAc (25 mL). Washing (NH;OH 1M), drying
(N2,S0;) and concetration affroded the title compound. zg =4.37 min. "H NMR (CDCls) 6 8.15
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pyrrol o[ 2,3-d] pyrimdin-5-yl]-pent-4-ynyl}-carbamc acid tert-butyl ester
(see previous exanple, 20 33 ng) in DCM (1.0 nL) was treated with TFA (0.2
m.) at rtwOanocl@s3en. The reacti on m'xture was concent r aceas2aoaloers4é n wat er
(1.5 o YRS a it he it OAE L. 5 made al kaline with sat NH4 OH
(0. 5(;1& ‘""ca.wgﬂ?sga‘ ‘mezdgaﬁpd ’AZr(B,CBI'EL 0R¢ ((R3HHD 48 (aBH), 3923(@%&42%@;(5 drying
(Na2S™4) and concetration affroded the title conpound. tR = 4.37 mn. 1H
NVR @@D)dl%@ (g, 2BD)- - 81 WD 2006/ 105372 PCT/ US2006/ 011846 :: ...11... ,

111 H(s 1~1), 6.97 (s, 1H-, 525(s 2H) 372(s 3H) 2.94
%?_Vl]?x&népe . 2.23 (s, 3H). 2.16 (s, 0, qui.nt
[ 0122]-{5E[Za@pﬁm-4-}:hloro-7-(4-methoxy-3 5- dlmethyl-pyrldm-z- methyl) -TH-pyrrolo’

m no ro t ho thyl - pyridin-2-yl nmethyl)-7H pyr

r@lo&% y@“ﬂ‘?‘ﬁ&?’?’& SYVWISB%@@‘%?%@{"{E soi ndol e-1,3-dione 00 NO 0
N HZNNNN O SO The title conpound was obt aRpe y Sonogashira

coupl i ng of 4-Chloro-5-iodo-7-(4-nethoxy- W
3, 5-di net hyl - pyridi n-2-yl nethyl)-7H pyrrol o[ 2, 3-d] pgri m di n-2-yl am ne (see
Exanple 1) with 2-pent-4-ynyl-isoindole-1,3-dione9qLi, Y. et al. J. Am
Chem Soc. 1996, 118, 9295) according to 1 thile General Procedure A tR =
6.08 mn. 1H NVR ( CDC13) 17 (s.lH), (dd, 2H), 7.58 (dd, 2H),
6.85 (s, 1H), 5.22 (s, .81 (t, 2H) (s 3H), 2.46 (t, 2H), 2.23
(s, 3H), 2.14 (s, 3 95 (qU| nt., '12N) N =Exanpl e 18
4- Chl or o- 7- (4- met hoxy- 3, 5- di net hyl - pyr|d|n 2- yI | ) - 5- (4-nor phol i n-4-yl
but-l-ynyl)- 15 7Hpyrrol o[ 2, 3-d] pyri m di n-2-ylFamkne ON OHOM 2 3 N1
H2NN N /O Step 1: Methanesul fonic acid but-3 ynyl ester A solution of

3 but fodSRld-niethoREM (40

vﬂ’f i CQF?d’“Rﬁt“%S @%&?W@ ﬁggkém%%)ﬁa@g%@f or g ) rk-up
(Walt 7 5-dgasthylasyridin0- }PlllmlelﬂigﬁwH@wol@ﬁZ ﬁmm)im-&rlybhmm(ﬁ@@ Eaanmhz @mﬂl t g <7a
title conpound as a _pal e, orange_oil

. FpentA-pyylisqindoiesl,3- @og@(I(ltY &Y. .) . Ang L\@ﬁ&g@cﬁ?}égi gl ri é% §_) r%{r?op 10 ﬁon e
10 the General Procedure A. g = 6.08 min. "H NMR (CDCls) § 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-Chloro-7—(4-methoxy-3,5-dimethyl—pyridin—2-ylmethyl)-S-(4-morpholin-4-yl-but—1-ynyl)-

\

15 7H-pyrrolo[2,3-d]pyrimidin-2-ylamine
-
o N
OH ~Ms
1 0 o g ) 3

—>ﬁ —> — a
Vi . //// W

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 mmol) in DCM (40

mL) was treated with MsCl1 (7.48 mL, 96.2 mmol) at 0 °C for 10 min. Work-up (water; sat. aq.
20 NaHCO;), drying (N2,SO4), and concetration gave the title compound as a pale orange oil.

'H NMR (CDCl) 6 4.32 (t, 2H), 3.07 (s, 3H), 2.67 (td, 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.
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A m xture of nethanesul fonic acid but-3-ynyl ester (10.1 g, 68 mmol) and
nmor pholine (12.5 nL, 143 mmol) was heated to 100 C for I h. The m xture was
di | ut ed wohotsr@837¢50 m_) and filtered. -82 WD 2006/ 10B8TaA1S2006/011846

PCT/ US2Q0p/ 911 8w, i lemL o q; H Lo ; The solid residue was di scarded, and the
not heThd sodidaesidud wacd and3tie HEther Higeonepimoted wiftu3nd HlaEhoagiepied wi t h

NaOH, . and b k 2504 trat d
di st | IPPSRTEPRER mn%éaeﬁrf sk pgfagied i BOAR BRihe (SERRET b Ria®ion, o1l
Zi{) a & cﬁﬁtilfa%%n éﬂioh-pa?eﬂrlu\ih\/ﬁm@l?@%&\s ﬁmaHYg? ghte thd tille c8mPOur{dtas aXidlorleds 48 (t,

4 ChI @ul oHNMRrﬁ@Dﬁ?d@)@ 33725&{141@31;2;«5@0 Bﬁ); ﬁﬂ&(tgﬂgn @93%(9‘11 125D, 2. Q? GolBhol i nd 4
7H
bst ai %%6 3 %&%(89 é{/)u'm ‘,’1’,’—]"5 %’ bgl %Lrb-oflx 64%)3?}2(}&1191 4805@}_?1}0”“ was

3, 5-dj, )tjryylpym(;yd[dlmi]%yiyﬂnﬁmhwlhmﬂzbl- pyrrol o[ 2, 3 d] pyri m di n-2-yl am ne (see
Exarrpl e l) wth - but - 3-ynyl - nor phol i ne according to théa gener Procedure
A. t RThe uthgorn@wndmsmm cgsmpgyshiragonplingof 41F|g1°f<6598 & E-nghoxg-og (s,

2L, Bty Silldind IRy FHlmipicf 2 droviifiain - fmireThectampe SN 210

4- Chl g+bat-3-yodt-metpiotivie dccordinged thy |Gepyral Brocedury WTBRFW“ )2 BHJQ 5 MRl i n- 4-yI -

PRR~feiBlo e 2T 8504 35 b WU SIS eB fil e Grand 27 < 1

S- Chl%OZI'?FQ%'OQFDYQH)(§5Q(tnjl-i[vl),é725r(ﬁ'[glf?d2ml (s,3¥)7 9, 65 nmml) and acetone (20

s hHéated to reflux for d|t|onal Nal (9.7 g, 65 nmol) was
added[Ol@BHEKbIﬁpkd@l uxed was prolonged for 24 h. After filtration and

C e s R B I S TS PR PP =
COWDO‘?Hdpy&bloN\@-(f]mm& Plagdnét, 2H), 2.36 (td, 2H), 2.03 (quint., 2H),
2.01 (t Pent -4 ynyl -norpholine A mxture o

5-i odo- pent 1- yne (2 40 g, 12.3 mml) and norpholine (2.70 g2 30.9 nmmol)
was heated to 80 C for 15 mn The mxture was dil uted V\n‘t’l’{ Et 20 and
filtered. The soli creS|due rded and thg nother |iquor was
extracted with 3N/HCIL. _3The més,madecba c with NaOH, and

back- extract ed nto Et OAC/ Dryl n (Na2804) and g ntration gave the
title conpound s a pale range @i l. 1H NWR ( 3.67 (t, 4H), 2.39
(m 6H), 2.21 (td, 1.93 (t, 1H), 1.67 (

=\ Step 3:
4- Chl oro- 7- (4- rrethoxy35d|nethyl \
p ridin-2yl methyl)-5-(5- m)rphol i n-4yl pent-1- 30 ynyl)-
pyrrol o[ 2,3-dJpyrimdin-2 ylam ne -83 WD 2006/ 105372 f’CT/ US2006/ 011846
Step 1: 5-Iodo-pent-1-yne

A mixture of 5-chloro-pent-1-yne (5.0 mL, 47 mmol), NaI (9.7 g, 65 mmol) and acetone (20 mL)
was heated to reflux 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,S,0;. Drying (N2;SO4) and conncetration afforded the title
compound. "H NMR (CDCls) & 3.33 (t, 2H), 2.36 (td, 2H), 2.03 (quint., 2H), 2.01 (t, 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 Et,O and filtered. The solid residue
25  was discarded, and the mother liquor was extracted with 3N HCIL. The aqueous layer was made
basic with NaOH, and back-extracted into EtOAc. Drying (Na;SO,), and concentration gave the
title compound as a pale orange oil. 'H NMR (CDCL3) 6 3.67 (t, 4H), 2.39 (m, 6H), 2.21 (td,
2H), 1.93 (t, 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  ymyl)-7H-pyrrolo[2,3-d]pyrimidin-2-ylamine

-83.



_I;.;;_I O T T I AU o N N I I I A - I B VARG & Bt (R
il..:i, The tit e conpound was obtai ned by sonogashira coupling of

4- Chl or o-Wwoi20e0H0737¢ 4- net hoxy- PCT/US2006/011846

3, 5-di rr@vmtgqjyiu'wﬂ_py“u kndiyms 2-y eyl ) - 7H-pyrrol o[ 2, 3-d] pyrim di n-2-yl am ne (see
ExanpTles ds eaingwun ménbgameﬁwy&“qmg@hua coeplinged Ao@llmlercrérl@%7 dEwetloxy-

pr ocegdur R =.4,.2 1 N 13 . 8 - 07(:S:41. 1H) ,
: 25 iséd;@f}wf-%dgnggﬁﬁﬁp-é%ﬂfzrr%tﬁ%zy%a%n—%%%wﬁ%f (G esphpingha )

, i rdinHb thel geh@ icedlure A2Hk = 4.001R4] 'HEXAIRI e 20
5-(4-t gr t- let"@ arrr1p]ﬁo-1 butc- 1- gﬁg;lb;fchlr%rg?-cg-uﬁ- rrel_*%{hoxﬁl- 3, 5]- di Wle pyridin
- 2-;|<l| @6Y) § 82716, 3yDr 508 (5. 31 %@s?H«D,eﬁ-W-(@; 3hr§i7r4le(51 fjiN%-ﬁéﬁFél tél—r-? cl

athe il - - nyl -a
" oS I 2B LA REn B, Y 3 YT R SR ol
( 3. 54[0d24] BRamnpiel) was heated to reflux for 18 h. The reaction m xture was

o ouBA4-tents Bugrapite byl Teyma i chloroJrtomotiagy Sy dimehy-boridySytmadign’ 1 ' 15
(s, k. ) dfeovidnkdin Hedh | am no- but -1
ynyl )?ﬁ-péﬁ%lrgtﬁ%fpl@g‘ﬂ%ﬁ%%?m hy| p;ri din-2- ylnethyl)-

TH pyrrolo[ 2, 3-d]pyrimdin-2 ylamne The title corrpoun,\g/&as obt ai ned by
Sonogashi ra coupl i nnggf 4- Chl or o- 5/i.odo- 7- ( 4- net hoxy- H
3, 5-di net hyl - pyri di_o- 2- yl met hyl AN7R: pyrr el o[ 2, 3-d] pyr/i mi di n-2-yl am ne (see
Exanple 1) with Yejrt-bvﬁ/l-bu —3-ynyl=amne accerdifig to the General
Procedure A. tR #/4.38 min. 1K NWR 20 (CDC13) 6 8. 2Y (s, 1H), 7.03 (s, 1H),
5.29 (s, 2H), 5.10 (s, 2H), 3.74 (s, 3H, 2.81“Lt,\ , 2.62 (t, 2H), 2.25
(s, 3H, 2.18 (s, 3H), 1.13 (s, 9H). [0125] qugﬁp eN21 N

5-(5-tert-Butyl am no-pent-1-ynyl)-4-chloro-7-(4-neth -3,.5-di met hyl - pyridi
n-2- ylmethyl)-7Hpyrrolo [2,3-d] pyrimdin-2-ylam ne - WO 2006/ 105372
PCT/ US2006/ 011846 ii:::~ li:"; "i}. , =i,,.i~""." 04 (1,900l If:;;i~

cab ..o ak sy i, Lii iy i~HN HN2A N HZNNNN/  Step 1:

t B0 t - Biepyil: tqpeButylyutyS-yeplamend sol ution of 5-iodo-pent-1-yne (1.0 g, 5.2
mol ) AI snoll}tlec)rntof%cgjl{}lynze— —gl'ﬂ?orgé aCZIZ b%—ly}ayl\l\e%%r ?Fg“]} %,d7 t1 (%nmol) in tert-BuNH; (3.54 g.

48 mmol) was heated to reflux for 18 h. The reaction mixture was diluted with Et,O (20 mL),
filtered, and concentrated to afford the title product. "H NMR (CDCls) 6 2.74 (t, 2H), 2.38 (id,
2H), 2.00 (t, 1H), 1.12 (s, SH).

15  Step 2: 5-(4-tert-Butylamino-but-1-ynyl)-4-chloro-7-(4-methoxy-3,5-dimethyl-pyridin-2-

yilmethyl)-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-ylmethyl)-7H-pyrrolo[2,3-d]pyrimidin-2-ylamine (see Example 1) with
tert-butyl-but-3-ynyl-amine according to the General Procedure A. ¢z =4.38 min. 'H NMR

20 (CDCl) 6 8.21 (s, 1H), 7.03 (s, 1H), 5.29 (s, 2H), 5.10 (s, 2H), 3.74 (s, 3H), 2.81 (t, 2H), 2.62 (,
2H), 2.25 (s, 3H), 2.18 (s, 3H), 1.13 (s, 9H).
[0125] Example 21
5-(5-tert-Butylamino-pent-1-ynyl)-4-chloro-7-(4-methoxy-3,5-dimethyl-pyridin-2-
ylmethyl)-7H-pyrrolo[2,3-d]pyrimidin-2-ylamine
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reflux for 4 h, evaporated, diluted wth Et20 filtered, and concentrated
to afford the title 5 conmpound. 1H NWR (CDC13) 5 2.67 (t, 2H), 2.27 (td,
2H), 1. 96w0t2poelief3721. 70 (quint., 2H), 1.11 (s, 9H). St @epTaIS2006/011846

5- (5-teptpButyl, pmnwpeng SR, ) 4- chl or o- 7- (4- met hoxy- 3, 5- di met hyl
pyridin-2- ylmethyl)-7H pyrrol o[2, 3-dJpyrimdin-2 ylam ne The title
conpound was obtai ned by Sonogashira coupling of

4- Chl or 0- 5-i odo- 7- (4- net hoxy- 10 H /

3, 5-di net hyl - pyr|d| n- thy }fpyrrél o[ 2, B-d['pyri m di n-2-yl am ne (see
Exanple 1) with //?ljutyl ynyl—afT neapcyrding to the General

P oandurs A LR = 4l51 M NI\/R (CDC13)-|2N6‘\\8. (&, 1H), 7.02 (s, 1H),
5.30 (s, 2H), 5.00 (s, 2H), 3. 75 (s, 3H), 2.74 (t, 2.50 (t, 2H), 2.27
(s, 3H), 2.19 (s, 3H), 1.76 (quint., 2H), 1.12 (s, [0126] Exanple 22
15 Di net hyl am' no acetic acid %

3-[2& ro? rrethoxy35d|rrethyl pyridin-2-

yl met 91[’? EFH‘- %V AP i mi di n-5-yl ] -prop-2-ynyl ester O O /N O

[OH Gy s§1ut15|n ok"Sh@cNS‘ BEIftl-l- e"@'ﬂ\é .2 fnﬁo‘i t@rt%ﬂNHﬂ @M £f27 mmol) was heated to

3-[2-am no-4-chl oro-7-(4- hox i met hyl - pyridin-2-ylmethyl)-7H
pyr r oﬂeﬂ[m fo-4ih, Wap@m@drdlﬁltqd \]Vlﬂp%@@, Hiltgred) C%@@léfaé@datﬁﬁ‘f fdltheilﬂP ng, O.48

RSB PR A o o A

for m{ll‘u_ Addi tion of toluene (10 ni) caused the formation of a sticky
pell et. he tol uene solution was di scarded, and the peI I ﬁﬂy arti tioned
%Fl f

bet wesap Jad «F-taiduntmmimpnent-bony)-dydiorels (s rker 3 drdmethy ed by
fl ash 3:66:1, -85 WD 2006/ 105372
PC‘Ia'}S%Q%Wﬁ%kgewzg%%?wﬁ%%ﬁagual |y add| ng MeOH (0-2% ) to afford

t he tThé 6tle compoimd. wisRbiuidedily SomogashitabBplEHFUSThlogo-8-1@d0-74-nidthoxy?. 14 (s,
o1y T dnmghivybiing vt Syt g dloviakdn S Ealig ehegé D Win 21
| QR RO e o S AP e Tt
N O (CDCl)68.23 (s, 1H), 7.02 (s, 1H), 5.30 (s, 2H), 5.00 (s, 2H), 3.75 (s, 3H), 2.74 (t, 2H), 2.50 (t,
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-

ylmethyl)-7H-pyrrolo[2,3-d] pyrimidin-5-yl]-prop-2-ynyl ester

O>/\
N— (o)
Cl /
OH b N
o a
N* N\ Z
\ N T
HgN)\\N N N\ HZN)\\N N N\
- -
Ve 0

A solution of 3-[2-amino-4-chloro-7-(4-methoxy-3,5-dimethyl-pyridin-2-ylmethyl)-7H-
pyrrolo[2,3-d]pyrimidin-5-yl1]-prop-2-yn-1-ol (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 concentrated, and purifed by flash chromatography (EtOAc/DCM/Et;N 33:66:1,
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Sonogashira coupling of

4-chl oro-5-i odo-7- ((4- met hoxy- 3, 5-di net hyl pyri di n-2-yl) net hyl)-7H

pyrrol o[ 2vB-2djenpsi7ai di n- 2- ami ne wi th 2- et hyl pent - 4- yn- PColuseods/oZisaeg et

al ., Teyrghedr pnrlQpletd ) #9995 40, 7851) according to the general

pr oc egradualltx adding Me@Ht (0+3%))do atfoudritie title campoiridd .2r =S Emirg SHIBMR(CPPLE Rt =
4.98 m 8 a e 24

4. chl bpa3 ﬁlg%ﬁ ﬁm@éé @ AR RAGG P 498 G513 Re 21015 ED 320 48 Ay pi per
azin-4sg ){é,BH?,@.Z@(s}’@Mb,)Z.id‘(sPBIH)“O' 0 [2,3-d] pyrimdin-2-amine rN.. C /1 N
HZNN N N "157710 Step 1: 1-nethyl-4-(pent-4 ynyl)piperazine A m xture of

pent - W19 HyExaveplndResul f onate (887 ng) and N-nethyl piperazine (607 L) was

heat e Q. 80 f i I I 2 | and heated
to 7o @-papaaghiby fnefiox S Kabhosfybyrrofl SUhQRU IR ol A7 122
was  exfpyAimtiaih-3iyl)2-BidvhyIpent-4§n2olnl) , dried over Na2SO4, and concentrat ed
to afford 1-nethyl-4-(pent-4-ynyl)piperazine (0.23 g). Step 2 Sonogashira
coupling of Me Me

4- chl or 0- 5-i odb- BH (4- net hoxy- 3, 5-di net hyl pyri di n-2-yl) et hyl)-7H

pyrrol o[ 2,68- df/pyri m di n-2-am ne with 1-nethyl -4-(pent-4-ynyl)pi perazine,

he general procedure A gave the title conpound, as a solid.
Mp = 160y 1-] .3 C HPLC R =4.08 25 mn. -86 WO 2006/ 105372

PCT/ Us2008y 0118 Eo~s L (Gt Sk (et T
,;aI,..;%;I~_~L,II!I;;;|~ [ 0191 "exanple 25 _
4-chl oro- 5- (5- ¢4=et hyl pi perazi n-1-yl) pent-1-ynyl)-7-((4-nmet hoxy-3, 5-di net hy
Lgmer di &ZV él ')'gephé![)-ﬂ-l-ml/rr;)l o] [i, 3-d]tpyri m Fi n-2-ani ne NAN~_ Cl WNf

-, - 1-.e - 4- nt - iLperazin e o
EiPen R bk Pt Lot A
eat e - 2 \Mhethlylperd- R (¢ t ab, eate
to 709%&?18?’}318¥1§y?1&n81atnurat Iied ag. Nalzlll%&%‘2 was addeg (10 m.) and the mn.xture
WES  ekerr. dOPBHMAMTB R )RCMriingito 4 genbip] pupesdige dyvgave KepEtycomprnd isdeeliflat ed t o

afford 0. 1z -4 (pent-4-ynyl ) pi perazine. 10 Step 2 Sonogashira
coupl ?4{)9— 383—969 ClHﬁi@ﬂt = 458 min.

4- chl priespekadpte 24( (4- met hoxy- 3, 5-di met hyl pyri di n-2-yl ) methyl) - 7H
4-chloro-7-((4-methoxy-3,5-dimethylpyridin-2-yl)methyl)-5-(5-(4-methylpiperazin-1-

yDpent-1-ynyl)-7H-pyrrolo[2,3-d]pyrimidin-2-amine

N
N_J
a I
N* N\
|
HZNJ\\N N Ne
bV
15 =

Step 1: 1-methyl-4-(pent-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 h, diluted with 1,2-dichloroethane (5 mL) and heated to 70 °C for 18h.
Saturated aq. NaHCOs was added (10 mL) and the mixture was extracted with DCM (3 x 40

20 mL), dried over Na,SO,, and concentrated to afford 1-methyl-4-(pent-4-ynyl)piperazine (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 a solid. Mp = 160.1-162.3 °C. HPLC Rt = 4.08

25 min.
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pyrrol o[ 2, 3-d] pyri mdin-2-amine with 1-ethyl-4-(pent-4-ynyl)pi perazine,
according to the general procedure A gave the title conpound, as a solid.
M = 142.\8024¢b/105332 HPLC Rt 4.11 mn. 15 [0130] ExanplCe/u’e006/011846

4- chl or @z yf—((.4 et pxy--8; nS;H;dn' et hyl pyri di n-2-yl) net hyl ) - 5- (4- (4- nmet hyl pi per
azi n- [l)li&]hmnplézyny 7H-pyrro|o [ 2, 3-d] pyrlmdln 2-amine N-~ C /W-N

but fywro-ﬁﬁg?w%ﬁﬁmmg R R S A T

AL)  VisReth§BLALpYPrdole,3- m’é,dlfh 20ichiweed with 1, 2-dichl oroethane (5 nl)
and heated??o 7 C f@ﬁ QE“4 Sat ur at ed aq. thKIB was added (10 nL) and the

m xture was e r%/c/\ed\vmth DCM (3 x 40 nl), and concentrated to afford
0.70 g of 1- but-3(§/nyl) 4- et hyl pi perazine as a 3:2 mixture of tosylate
salt and ' base. 25 Step 2 -87 WD 2006/ 105372 PCT/ US2006/ 011846 |:.~<
Y,,, "ITINTY yi.i. Sonogashira coupling

of 4- ChJNdlf‘ htg?(i?- ((4-met hoxy- 3, 5-di net hyl pyri din-2-yl)nmethyl)-7H

pyrrol o 2, 3- ypim din-2-amne with 1-(but-3-ynyl)-4-net hyl pi perazi ne
accordi ng to general procedure A gave the title conpound, as an oil.
HPLC Rt = 4.05 mn. [0131] Exanple 27 5

45(50%@"11%%714(? rf%@%)ﬁvﬁ%&%é‘oxy 3, 5-di net hyl pyri di n-2-yl ) met hyl ) - 7H- py

rrol pent - 4-ynyl ) - N- et hyl pi per azi ne-1 - car boxam de
H[ [ N ANhiXti@e of pént/4tyryl methaiigddifohhth (3¢9 fg) SidelN-ricthyl-(ipeatind(6payD) piaser azi ne

A sol ut f t i 41.5
)i e ioR s 3 by BNt WHbds Baehs PR P A e Do S, The
resi dgg RS dgd N%HOO(A WRGIdEM 10481 nd 88 ﬁnxt@i@ \R/Qﬁpé)@ﬁctéﬂtvﬂtlﬁb@ﬁ (1P40L) .
Evaporation gave 1-(pent-4-ynyl)piperazine (4.4 g). Step 2: 4-njtrophenyl

4- ( pemiL) Adriegiovpi BesSi anel ¢oncentrabashiplafived AS6 @l oftli hylok (pent-4-ynyDpiperazine.
%pﬁgt ynyl)p| perazine (2.2 g) and Et3N (22 nL) in 1, 2-dichl oroet hane
was treated with p-nitrophenyl chloroformate (2.9 g) at rt for 10

mn. Mdgablﬁraadw Bhgd bp@_cm@fo ﬁo@vm@mﬁpbw iGN YRS yeRtin-2:3)metRyIByHgav e

4-ni trophenyl 4-(pent-4-ynyl)pi }I:)er azi ne-| -
pyrrolo[2,3-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. HPLC Rt =4.11
min. V

15  [0130] Example 26

4-chloro-7-((4-methoxy-3,5-dimethylpyridin-2-yl)methyl)-5-(4-(4-methylpiperazin-1-yl)but-
1-ynyl)-7H-pyrrolo[2,3-d]pyrimidin-2-amine

N

a \/N\
N7 A\
|
HZNJ\\N N Ne
\_/

Step 1: 1-(but-3-ynyl)-4-methylpiperazine

20 A mixture of but-3-ynyl 4-methylbenzenesulfonate (972 mg) and N-methyl 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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carboxylate as a yellow oil (2.96 g). Step 3: N-nethyl-4-(pent-4

ynyl ) pi perazi ne- 1- car boxam de A sol ution of 4-nitrophenyl

4- (pent - Mpnyw]psyerazi ne-1-carboxylate (1.37 g) in THEPCTMS2M0K/0118a6
treat edpwt-fr 49{%@; “ Nbﬂ\ll-ﬂq 2@4@ L) at 70 C for 2 h. The nixture was
conc &unbgdshita adupli hiibre €5 -\ado 17 - bmesthosd bt digethiyp yeAm-2viDeethyDs7H ) |

N o BRIOTO 2 CpBRY B  R D 8 PRt NP googjdine 5 g

Sonogg%ﬁ&'af ﬁro%é’&ﬂi‘é vehe t1tle com ound as an oil. HPLC Rt = 4.05 min.
4- chior 0- 5% 1 odo- 7- (4- met hoxy- 35 di met hyl pyri di n-2-yl ) met hyl ) - 7H

pyrrdDbZt]a,Bxaﬂr}mVBVm di n-2-am ne with N nethyl-4-(pent-4-ynyl)pi perazine- 1

<o aBise Ao ey b AT AR BRRC Bty RG) ek B bl

Exa”m]gy?i%ndm-s-yl) ent-4-ynyl)-N-methylpiperazine-1-carboxamide

4- (5-(2-am no- Ioro? (4- et hoxy- 3, 5-di met hyl pyridi n-2-yl)met hyl ) - 7H py
rrolo [2,3- d] pyrlgl,d 5-yl)pent-4-ynyl)-N-ethyl pi perazi ne- 1| -carboxam de
-88 WO 2006/ 10 2 2006/011846 [ e I T I (O i I o X

- i "0, N PE (" 1Gr i~ NNO A ii N- H2ZNN N N ~0/0

St ep 1: NEéthyl - 4- (pent 4 ynyl)p| perazi ne- 1- car boxani de A sol ution of
1- (pent - ¢ ) pi perazine (1.08) in DCM (5 nmL) was treated with ethyl
|socyanake .56 nL) at rt for 2h, and evaporated to yield

N
N- et h§/1 N( pe t Y=ynyl ) pi per azi ne- I-car boxam de. 5 Step 2 Sonogashira
coupl i ng of N;\\}\

4- chl or o- 5-i odo? 7-0((4- met hoxy- 3, 5-di met hyl pyri di n-2-yl)net hyl)-7H
pyrr ol 0[2 3-d] pyrimdin-2-amine with

N—eth pent - R azi ne-1|-carboxam de according to the general
proce g@% 443{'%(@%@ Fcfe conpound, as a solid. I\/p 200.5-203.3 C. HPLC

T o %rsgﬁl%i_@(nzbﬁ p%rlgt%] g%ﬁ?ﬂetgaiﬁfmni?ﬁ%qw 55 g) anc12 piperazine (41I .5 g) in EtOH (80 mL)
St ey e abol B B SRS B
of bu t@c{c}éﬁ%ﬂlﬁﬁ O%Zs%lénzerﬁogéﬁop%nggzl ?Llﬂ_?%)ﬁg%m}%r%ﬁ%nﬂm% égr Qz?ﬁLuE I1027
L) aB@p 2: 4-nitrophenyl 4 (pent-4-ynyl)piperazine-1-carboxylate
A solution of 1-(pent-4-ynyl)piperazine (2.2 g) and Et;N (22 mL) in 1,2-dichloroethane (22 mL)
was treated with p-nitrophenyl chloroformate (2.9 g) at 1t 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-nitrophenyl 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). Extraction (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-yl)methyl)-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-amino-4-chloro-7-((4-methoxy-3,5-dimethylpyridin-2-yl)methyl)-7H-pyrrolo[2,3-
d]pyrimidin-5-yl)pent-4-ynyl)-N-ethylpiperazine-1-carboxamide

-88-



dii soproyl ethylamne (1.45 nlL) in 1, 2-dichloroethane (5 nL) was heated to
reflux overnight. The m xture was concentrated, diluted with sat. aq.
NaHCO3 ( 5wol2pocarosB7extracted with DCM (2 x 50 nlL). Dryi rgT(UN2@8@H84@nd
silica qe| it awlr'-;gmp o ammly (3% Et3N in Et OAC) af forded 1-

(but - 3- ynyT)-4-p en zine (0.76 g) 20 Step 2 Sonogashira coupling of
4- chl or o- 5- |od N&poxy 3, 5-di net hyl pyri di n- 2- yI)rrethyI) TH

pyrrol o[ 2, 3-d n 2-am ne with 1-(but-3-ynyl)-4-phenyl pi perazi ne
accordi ngC*to general procedure A gave the title conpound, as a solid.
7 m' n. -89 WD 2006/105372 PCT/US2006/011846 | ,.i - 1°" -1 i-
e YL It [0l 411:6i416' 10

4- chl BNo- ((N- 3 hoxy 3, 5-di net hyl pyri di n-2-yl) nethyl)-5-(4-(4-(pyridin-2-
yl ) pi per azi n- -1-ynyl)-7H pyrrol o [2, 3-d] pyrinidin-2-anine O ///
U NHNNI NANO 5 Step 1: 1-(but-3 yayl)-4-(pyridin-2 yl)piperazine A
sol ution of but- &‘%/nyl 4- et hyl benzenesul fonate (1.27 g),

1 d di | et hyl 1.37 mL) i
P ehH oo e b il e R ' overni ght . The. 1 xt ur e was
Conceﬁtsﬁﬁittl)%ﬁ of ‘i"({)éﬁtﬁﬂﬁYayI}ghoode?ﬁne (EICDS NeDONB (£ mllytwas dete@ Xtithasthid dsocyautaie DCM

(2 |ca gel flash chromat ogr aph
( Et OA®.Jembhet 11@>r;2h1 and g_va@;oramdftg m;pé@]N—ethyl -4-(pent-4-ynyl)piperazine-1-carboxamide.
1 bul% 3- ynyI) 4- (pyridin-2-yl)piperazine (0.59 g) Step 2 Sonogashira

4 Chl 96 5smmuﬁhﬂg éf47331&16@(5/1&1&7-@@4%61111&51{3@3ISI-dinnt}@qp'jrﬂdeTZM)n)etRﬁB -7H-
pyrrol o] yrimdin-2-am ne w

1-( buP¥r8019[r2y3 )1 PyTiOE Gy it mine-with Hre;s@fleﬂzm%t-éa@bﬂr)ﬂlpﬁ@m& Ir¢eboxgaids 5|

nggg?&gdé%%g%g §E£§a1tﬂr5éeﬂu&0&%% e 18 cBmpOid as HEbfd. Rip = 2008903 30C 15

4 chI HPD.CTR{( 436®hinoX Y- 3, 5- di net hyl pyri di n-2-yl) met hyl) - 5- (4- (4- (pyri m din-
}(ﬁll gerazm 1- yI)but 1-ynyl)-7Hpyrrolo [2,3-d] pyrimdin-2-amne C ~I

|10~ N33k Examplg 2% PN N N N N /O Step 1: 2-(4-(but-3ynyl)pi perazin-1

yl) py&' m&b-”ﬁgaqnéhﬁ i3 @i'ﬂlegﬁylg{y’ﬁdfn Z&l}h&hﬁ%tml(aqmeﬁp rﬁa@iﬁai-yl)()&t-l4
g), pl perazin-1-y Yrimdin g) and diisoproylethylamne (1.2
m.) i lh—yhyB ’H{-qiykmlo[ét%d]wr(lﬁidhhy-ame heated to refl ux

N
a Q
N/
N
HZNJ\\N N Ne
prs
0

/
Step 1: 1-(but-3-ynyl)-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-dichloroethane (5 mL) was heated to reflux overnight.
The mixture was concentrated, diluted with sat. aq. NaHCOs (5 mL) and extracted with DCM (2
x 50 mL). Drying (Na,SOy) and silica gel flash chromatography (3% Et;N in EtOAc) afforded 1-
(but-3-ynyl)-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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overnight. The m xture was concentrated, diluted with sat. aqg. NaHCO3 (5
m.) and extracted with DCM (2 x 50 nL). Drying (Na2S®»4) and silica gel
flash chrwommiglmamy (Et OAc/ hexane 1:1 -> 1:0) afforde®CT/US2006/011846

2- (4- ( bptm3peynyl: pj per az qulwi)pyrl m di ne (0. 60 g) 25 -90 WO 2006/ 105372
PCT/lDHSIZ)(]zr b yﬁ)mf a“z' DTN E i ULl ssi~ i G,

4 chl%&ﬁo@%@bﬂvﬁ{‘%mﬁﬂﬁa@y&w AT isgzin-
Py T Q) ?u%al?nﬂilpmlﬂ?rgblﬂ[ﬁS-ﬂTibﬁ‘ihﬁﬁlﬁiZ-amme

2-(4-"(bu ynyl) pi‘per azi n- )pyri mdine according to the general
procedure A gdventke title corrpound as a solid. HFLC Rt = 4.50 mn. 5

[0136] Exgnp Qﬂ’?'
4-chl oro- 4- e N- 3, 5-di met hyl pyridin-2-yl)met hyl)-5-(5-(4-phenyl pi per
azin-|- t-1-yqyl)-7Hpyrrolo [2,3-d] pyrimdin-2-amine NN\ / C S

N H2MIN" NN /. Step 1: 1 -(pent-4 ynyl)-4 phenyl pi perazine 10 A solution
of pent-4- ynyﬁ?\qi:%.h_anesulfonate (1.05 g), N-phenyl piperazine (1.02 g) and
diisoproylethy¥anine (1.2 nmL) in THE (5 nL) was heated to reflux overnight.
The m xture was /oncentrated, diluted with ag. NaOH 2M (10 nL) and

extracted h X D . .Dryi.n Na2SO4) and silica gel flash
ch ron‘%?lbé X@W&()@@&%myggfg{ﬁg})ﬁ@?edzﬁ%) fafforde?j 1- (pent - 4- °

nyl t So HHD T i 16f
e U s Y e

pyr r odral] RisGpra}isthyllaniae g1.27 mﬁ)n@ Ligrdiphleroephane (Zm%waﬁ E%Wﬂkﬂ‘ perazi ne
ﬁgﬁg %Ifen%g‘%t Egg mlﬁtgf{\gé%n@@&?e%ﬁquﬁ g)gt\fl%a{ hg Wik, PIR YR exiBiRt@d SOl i d.
4| chl gitR DbM((ﬁxrwtrhpx >Dr§m'§g (cma;ls?:mg ﬁhcbyltlbai pel ﬂ&;ly thrortabogriphy- éEﬂ)z{zxd/h@papm g. n\ ﬁl -
i perazin-l- n rimdin-2-amne f--
& DA 1 atiepdechl o3 vy i S pserne (059 8

ynyI )S Gpyridin-2yl)pi perazine A solution of pent-4-ynyl nethanesul fonate
(1.05 gﬁ’ 1- (pyridin-2-yl)piperazine (1.02 g) and 25 diisoproyleth Iam ne
(1.2 sd;ﬂogasmr’ardﬁupmm4-msrdqmm7{(@-mahbmyesﬁv@mﬂWYndrmé -yhimethylp7Has - 91

pyrrolo[2,3-d]pyrimidin-2-amine with 1-(but-3-ynyl)-4-(pyridin-2 -yl)piperazine according to the
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-yl)but-1-ynyl)-7H-pyrrolo[2,3-d] pyrimidin-2-amine

cl //Q

Step 1: 2-(4-(but-3-ynyl)piperazin-1-yl)pyrimidine

20 A solution of but-3-ynyl 4-methylbenzenesulfonate (1.14 g), 2-(piperazin-1-yl)pyrimidine (1.06
g) and diisoproylethylamine (1.24 mL) in 1,2-dichloroethane (6 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,SOx) 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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WD 2006/ 105372 PCT/ US2006/ 011846 concentrated, cliluted with ag: a~0 2M
(10 nm.) and extracted with DCM (2 x 50 nL). Drying (Na2SO4) and silica gel
fl ash chrwoabegnaighy ( Et OAc/ hexane 2:1 - 2:0) afforded Pcipsnaocsi1846

ynyI) 4w(§§yg|d“ 2y el p{a‘r['am 'ne (1.02 g). Step 2 5 Sonogashira coupling of
4-ch .%erpo2 I odo- 7/ 2 4- et hoxy- 3, 5- di net hyl pyri di n-2-yl ) nethyl ) - 7H

L péet *“%ﬂ?@gﬁ{"?&? RS R mehon e gnd et
br OC%@WO%P 30 SrifhEn Didnhife GAMPOURGbut-2Sme)pipkiadin- H@D@ylﬁamdmeqaczardmgno [0138]

4- ch|tb¢ gerrrl(paogedieck gavy, the Eileraempeyds pup prlil FRLERKY MPOg0ins. ( 4- (pyrl mi di n-
2 1 1-yl)pent-1-ynyl)-7H pyrrolo[ 2, 3-d] pyrimdin-2-anine N J
N> NofpePaiend o) R N ,OStep 1. 2-(4-(pent-4
{ngéﬁbmfgzt(m-heﬂdw ‘oimlﬂbﬂ@lwﬁcgh%'yb?egfzylpw) {ﬂ-p!agwlplmrmlndl Sﬁl }‘onat e
: pi perazi n- rindi g) an i i soproyl et hyl ani ne
(1.2 enFﬂYHél@ 1%%3[;} rugIdig: %’é‘m&x overnight. The mixture was 15

concentrated, di I uted h ag. NaOH 2M (10 nlL) and extracted with DCM (2 x
50 nmL). Dryin (NJZS@@nd silica gel flash chromatography (EtQAc/hexane
2:14 2:0) affjor '&/2’-(4-(pent-4- ynyl ) pi perazin- 1-yl)pyrimdine (0.95 g).
Step 2 Seinogdshira coupling of

4-chl or +Qdo- 7- ((4- net hoxy- 3, 5-di net hyl pyri di n-2-yl)nethyl)-7H 20

pyrro%‘g[i;lN ] pyrimdin-2-amine with
2-(4-(pent-4 ) pi perazin-1-yl)pyrimdine according to the general
procedure A g e title conpound, as a solid. HPLC Rt = 4.61 mn. [0139]

Exampl e 35 0
5-(5- (1H—|mdazol 1-yl) pent - 1-ynyl ) - 4-chl oro- 7- ((4- met hoxy- 35d|rrethylpyr|
di n- 28tey Iy kepénpihnpbpphapipipdrozine d] pyri ni di n- 2- am ne =N NJ O -~

2 25 f %Q I.] 1 1 LI |
1]1d_{ A'SOMUiOh olfp?r}t:zﬁzn)?%lel il % l]‘I i &%5(%6%5@% fﬁéﬁ%@é&y nyi Ijq%—# I m dazol e
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,S0,) and silica gel flash chromatography (EtOAc/hexane 2:1 -> 2:0) afforded 1-(pent-4-

ynyl)-4-phenylpiperazine (1.03 g).

15 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-(pent-4-ynyl)-4-phenylpiperazine according to the
general procedure A gave the title compound, as a solid. HPLC Rt = 5.08 min.
[0137] Example 33

20  4-chloro-7-((4-methoxy-3,5-dimethylpyridin-2-yl)methyl)-5-(5-(4-(pyridin-2-yl)piperazin-1-
yDpent-1-ynyl)-7H-pyrrolo[2,3-d]pyrimidin-2-amine

//\N \/
N\)

a I

T

Step 1: 1-(pent-4-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
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A m xure of pent-4-ynyl nethanesul fonate (1.06 g), im dazole (534 ng) and
K2C03 (3.66 g) in 2-butanone (11 nmL) was heated to reflux overnight.
Wor k- up (WONbodHd8372 dryi ng (Na2SO4) and concentrati on ®@avars2006/011846

1- (pentpd~yayd e i i-m-dag ol e f:472 mg). 5 Step 2 Sonogashira coupling of
4-ch bomgmﬁ&a%e'ﬁ&fgxﬁm %‘ﬁh g@ﬁ@a&& QM, 6.00n aItQ/d:WﬁediVﬁﬂlZD&M ek AQ ML) Aprying
pyrraolo -d] pyrim.dj n-2-am pe wt - (pent - 4-.yRYA Iy {m al e
acco@?@%hg Bn‘i ﬁécag%qllg'lagtpc B%@@g\&%gwbﬁé@eﬁaﬂgétli _{}Iyie'b)c%fr%%lg%%g: asg'a sol i d.
HPLC A-AvA8inm Qi (Evampl e 36 10
4- ( 2-}15%):'0@ - glhnlg%-?gP -((4- r(ret hgzy- 3, 5-di net hyl pyri di n-2-yl)nmethyl)-7H pyrro
| o] 2,58p 2] pyri m di n-5-yl)but-3-ynyl ethyl carbonate 0 QAO Cl I~ J N HZNN
NN Soaoeashid el o#l chlora-s-iedo-7((4-methoxy:3 5-dimethylpyridin-2-yDmethy)-7H:
4-5[ 2 RRP 5 98?191’3?1&- - (Cﬁl-%%t hoXY- 3(%- &i rrextyhy? - pyri éllpxl:l%- y% %%t hfo) -TH
pyrr %[@,‘3Cﬁgpﬁﬁmﬁﬂafﬁxﬁné’{Nlthh%e&-#@n&l)-@(p@ﬁ'éiﬁ-bxbpﬁpbmzm)a a¢oréiggd) and
NaH (95% 0.38 g) in 15 anhydrous DMA (25 rpa)m%rggégd W th ethyl
chl orth¢ genesal @rqcederery pavgrthglidg cempeindgass gplid. KRB~ 8rid PPepar ati ve HPLC
gave td ound. HPLC Rt = 5.65 min. [0141] Exanple 37
Et hyllbﬁéhﬁéﬁlﬁgﬂ- (et hoxycar bonyl oxy) but - 1-ynyl ) - 7- ((4- met hoxy- 3, 5-di net h
yl pyr4-ailnrc27-(;4-hmdxyLa,s-nﬂnpmylpyrmip-z,-ﬁ)mptm?r5-(5-ﬂ4-@ﬂ1mld1m2b amate 0 Cl
I~J ON O HN EN N 10 As nsi on Qqf. .
49 2-YA)ﬂih‘?}‘ﬁEinch‘D’BPS‘-‘tﬁ-\'IQ’HY%gngﬁBXVP@gSHﬁH%’E‘HS}P‘-“E)%/‘?PHF%- 2-yl net hyl ) - 7TH
pyrrol o[ 2, 3-d] pyri m gy 5-yl ] -but-3-yn-1-0ol (see example 2) (0.73 g) in
anhydrous pyridi nge 58, M) and DCM (25 nl) was treated with ethyl
chl or of or mat M rt for 30 min. The nixture was cooled to 0 C,
treated th/addition EtOCOCI (1 nmL), and the tenperature was 25 allowed to
slowy ri¥a rt overnight. The reaction m xture was diluted with DCM (30
mL) angh*‘N WQ.2006/ 105372 PCT/ US2006/ 011846 was ed sequentially with
H2O, NHAOH 1M brine. The DCM was evaporated, but not the residual
pyridi ne, Additiion of McOH (20 nL) induced crystallization of the product,
as white needles. HPLC Rt = 6.28 mn. [0142] Exanple 38 5
A (4 25 9B Pk 19 Gpipokleh- DY BNl ci et | pyr i din-2-y1 ) methyl) - TH py
rrol o[ Z, 3- oo

A solution of pent-4-ynyl methanesulfonate (1.05 g), 2-(piperazin-1-yl)pyrimidine (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

(Na,S0y4) and silica gel flash chromatography (EtOAc/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-yl)methyl)-7H-
20  pyrrolo[2,3-d]pyrimidin-2-amine with 2-(4-(pent-4-ynyl)piperazin-1-yl)pyrimidine according to

the general procedure A gave the title compound, as a solid. HPLC Rt = 4.61 min.

[0139] Example 35

5-(5-(1H-imidazol—1-yl)pent—l-ynyl)-4-chloro-7—((4-meth0xy-3,5-dimethylpyridin-2-

yDmethyl)-7H-pyrrolo{2,3-d]pyrimidin-2-amine

/=N
N\)
a
N/
| AN
HzN)%N N Ne
\
25 AP

-9 -



d] pyrimdin-5-yl)but-3-ynyl)-Nnethyl pi perazi ne-1-carboxamde CI 11 N H

N I NO H2ZNN N_ Step 1: 1-(but-3 yyyl)piperazine A solution of but-3-ynyl
4- met hy| beozeremwsizonate (2.0 nL) and pi perazine (2.0 gpCrusendioiEés 10 ni)
was hea q}d o {nﬂf"hw&h fo;r 130 . The mixture was concentrated, diluted with
NaO-lSZe {B(pemi-y-yapli- &k tmidezodel W|th Et 20 (50 nL). Evaporation of the

d.b 450
o) %&gpgﬁ-vzﬁ-maéh%é& B 00 Bl BRI o R A G LOR P BELTE (20
( 100 zrb&taﬁ&lequ Y en19fwak I(eb!éﬂ‘t@réﬂﬂ&'o)vﬁtnﬁ)@ﬁ awoReup GBOMIE),0) Sllﬂith(NafSCQA) vahd 3

ynyl)-N-net hyl pi perazi ne-1 -carboxam de 15 A sol ution of
1 (bmoneemmbygme} -Epentrd-ynyYsi Brinidezole (72 mehi) was treated with

mné%oIszg carbonochl oridate (649 ng) at rt for 5 min. A precipitate
r diately, and the suspension was treated with Et3N (0.45 nL) to

ensur@o@@ﬁ@hhxatceulslﬁ@cdﬂméhloﬁt&uﬁiuspe{namhom 5-dtinkethtygyridina- ylalﬁraﬂ(yl) Ty, MeOH
(2 nL) and 40% aq. MeNH2 (4.0 ni traction

and st rt for 3
Wt h o q[@@ oy i R ST R By D et P S L RERE] on 20
gave %gg“ ks 2 0%0%/ Qetﬁ!l’e%hﬂ%hﬂ& ramah@q{n@mamxm@? (370ng). Step 3

Sono
4 chl [nmaO]SExaMﬂeBé(M rret hoxy- 3, 5-di net hyl pyri di n-2-yl)nmethyl)-7H
rroI02 d].pyci m din-2-amne with < e
O( but{&2 f“?ﬁ 'ﬂg@ﬁpﬁf@f’é&%r%“‘-"l“!%ﬁkf‘%&'&m'&'evl)"&%B&WF%BWS“{[%’%' gener al
proce QT lﬁ@_g,I.'ﬂ:(}J]@t thdéndte @as a solid. HPLC Rt = 4.10 min 25
[0143 arrth?a1 ?9?%5-(4‘{ 1 ty?
H-i mi dazol -1 -yl ) but? | -ynyl ) -4-chl or o- 7- (( 4- met hoxy- 3, 5- di net hyl pyri di n- 2-
yl ) met hyl) - 7H erJéioo [2,3-d] pyrimdin-2-amne -94 WO 2006/ 105372
PCT/ US200@1 014846 _J11 N- C // ",N NHNNNN_ /O Step 1: 1-(but-3
ynyl) - 1Hg zole A m xure of but 3-ynyl 4-nmethyl benzenesul fonate (1.04

g), |md/&zo| (573 ng) and K2C03 (3.88 g) in 2-butanone (10 nlL) was heated
to refthix '\bvz\‘y\g@t\.1 Work-up (DCM H20), drying 5 (Na2S04) and

concentration gav -(but-3-ynyl)-1Him dazole (501 ng). Step 2 Sonogashira
coupl ing of
4- chl or o- 5-i odo- 7—((4 nmet hoxy- 3, 5- dlnethylpyrldln 2-yl)nmet hyl)-7H

g)é(r:{)?lé‘l Jﬁ)é‘“fg%lfﬁe[&lé?ﬁg{roa %51%?302 ‘é\g@%ﬂo&j}' %égﬂl{l ?ﬁ/déﬁ go n{éﬂ{gg‘ ﬁ@;gl S solid.
HPLC BYrrélof®, 28] ptitaidih®s B/QJb%—B < Bob(see éihmple 2) (1.53 g) and NaH (95%, 0.38 g) in
15  anhydrous DMA (25 mL) was treated with ethyl chloroformate (1.5 mL) at 0-23 °C for 0.5 h.
Work-up and preparative HPLC gave the title compound. HPLC Rt = 5.65 min.
[0141] Example 37
Ethyl-4-chloro-5-(4-(ethoxycarbonyloxy)but-1-ynyl)-7-((4-methoxy-3,5-dimethylpyridin-2-

yl)methyl)-7H-pyrrolo[2,3-d]pyrimidin-2-ylcarbamate

20 /
A suspension 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) (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
25  allowed to slowly reach rt overnight. The reaction mixture was diluted with DCM (30 mL) and
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(S)-4-(2-am no-4-chl oro-7- ((4- met hoxy- 3, 5-di net hyl pyri di n-2-yl)nethyl)-7Hp

yrroI 0 [2,3- d] pyrimdin-5-yl)but-3-ynyl2-am nopropanocate O C O NH, |

|4| | ! N WO 2biN05342N N 10 A sol ution of PCT/US2006/011846
Anjane-#- qnlummhﬁ(]ﬂﬂlrmmpp;xy 3, 5-di net hyl - pyridin-2-yl nethyl)-7H 15

pyr rov nuhed Sqdpmiallywith H.G,-NH} OHdM,anylrbnmfeoThe(léé @ﬁw@pérazgd butmop they) |

D (i Py AT b MEDH GO R Bl opopfhe Bl B8R [0

crudqle@gggqm@pjeqlggmﬁfrredl ate. A soI utlon of thIS i nternmedi ate (40 ng)
in DCM (1.0 nL) was treated with TFA (0.2 nL) at rt for 5 mn, and

evapdﬂh‘!HcEXaFnée%terl al was dissolved in MeOH (1 m) and water (10 niL), and

yer PHEE- Srbitge s T e i Stitnb R LS Bnf AR e dlop 8 0

c}']bglhhaines-@?mmymméthy@ﬁmaﬁaea—cmbbthiddPLC R = 4.37 nin.

[ 0145

(R -4-(2-am ng- | oro- 7- ((4- et hoxy- 3, 5-di met hyl pyri di n-2-yl)nmethyl ) - 7Hp
yrrol o [ 2€B- //25<dj yH m di n-5-y1) but - 3-yny12- am no- 3- met hyl but anoate -95 WD
2006/ 10 CT/US2?ﬁ0|6/011846 [~ 1} ,it,,, -i 11 tla., If;;RFfl; ii,
N PR 11i%i. NHa ood f~ NH2NNNN ~ 0- This corrpound was
obt ai HY B‘y t ane procedure as used for exanple 40, using N-Boc valine
in place of N |l anine, to give the title conpound as a solid. HPLC Rt =

4.58 mn. [0146] oExanple 42 5
(R) - 4- ( 2- ani no- 4- chl or o- 7- (( 4- met hoxy- 3, 5- di met hyl pyridin-2-yl)methyl)-7Hp
yrrol,gxlkllz,zﬂj (ﬁut.jajl,»\slfﬂ)mpimm& yl ) but -3-ynyl 2-am no-4-nethyl pentanoate ~NH, O

0 d A solution of bNut-3 -ynyl 4-methylbenzenesulfonate (2.0 mL) and piperazine (2.0 g) in EtOH (6
10  mL) was heated to reflux for 30 min. The mixture was concentrated, diluted with NaOH 2 M 8
mL) and extracted with Et;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% aq. MeNH, (4.0 mL) and stirred at rt for 3
days. Extraction with DCM (50 mL), washing (NaOH 2M), drying (Na;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-ylymethyl)-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-(1H-imidazol-1-yl)but-1-ynyl)-4-chloro-7-((4-methoxy-3,5-dimethylpyridin-2-
yl)methyl)-7H-pyrrolo[2,3-d]pyrimidin-2-amine
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N O This conpound was obtained by the same procedure as used for exanple
40, using N-Boc i soleucine in pl ace of N-Boc valine, to give the title
conmpound Wi 20060537d. HPLC Rt = 4.76 min. 10 [0147] Exampira/sa®@e/011846
Zl 2- anpne-f- qqlummw (u(-«ﬂ-grm“h,pxy 3, 5-di et hyl pyri di n-2-yl)nmethyl)-7H pyrro
[2 3% '] pyriygodi n- 55yl ) but - 3-ynyl di-tert-butyl phosphate O~ RO 0 0
CI ~ N~ N;H\I—/HZN,'N\ /| - O A solution of
- chl or o- 7- (4- met hoxy- 3, 5-di net hyl - pyridin-2-yl methyl)-7H 15
pyrr I ] pyrimdin-5-yl]-but-3-yn-1-0l (see exanple 2) (4.0 g) and
1-Htéetr .45 Min acetonitrile, 70 nL) in THE (160 nL) was treated
wth di-tert- yI' dii sopropyl phosphoram dite (16.4 nL) at rt for 2h. The
solution was co®led to 0 C and treated with 30% aqueous H202 (11 nL) for
30 mn. Wrk-up (EtOAc, ag. NaHCO3) and rever se-phase preparative HPLC gave
t he &tmlelélmﬁ-éduwa -1Hggmigazalei d. HPLC Rt = 6.13 min. -96 WO 2006/ 105372
PCT/ US20Q) 16 b0 W e (573 mg) and K,COs
444- ( m%‘u/e O%ﬁﬁtél%y@l 41% -neélﬁsul§on§t65(1dq4ngg’tmyd?)zﬂ|(d g)yl)mgt hyI) TH pyr
rolo (steg) ntiiRﬂmtanbhd(lm)-rﬁl,yﬁz)mhﬁatal-tynyﬂu}domgﬂg@fprbmiﬂwd{@ﬂdr}@% C4~N
NNHZNO A solution.o .
45( 2- (N%iz%)&nel ﬁPl%FrGBtfﬂrﬁo(n(gf‘Vﬁéf(hB%ﬁygilﬂ'%@ﬁfﬂl%gfrqld}@: 2-yl)net hyl ) - 7H-
pyrr 3, 3-d] pyri mdin-5-yl)but-3-ynyl di-tert- butyI phosphat e (see
exarrp 43) in DCMwas treated with TFA at rt for"’ Evapar at i ave the
titl eSaogphiradousling ofacherot5-{oslog)- ((4=Ifh@h0?§f-§bééhmﬁ§1ymy§§81 1 ﬁmeﬁly Xt ur e

or o ool R Ao 10 RS- Al W Bt e 1o

reno &o&élﬁu@é?%th%%le chlipodes] iedsalidoBPhat Rt a2l meheased from t he resin
w th Et 3N Me 1: 10 (200 nL) The solution was concentrated to give the

plfospifad4] BxanapledPly triethyl anine salt (2.75 g). Crystallization was

I nduc&g til;]lflg}o%cﬁﬁ)go- (14 {r-lr& 01§’ %}s%ﬁl \ﬁ?ﬁ?g’ﬁ‘?ﬁl ﬁ&{l)frfetﬁ}%7ﬁ L%’IQOBW} at -

C ove ive a fi cro crysta e mxture was
C0nCed(ﬂjﬁfy@hﬂﬂnﬂﬂ@rl)ﬂiw-s-ﬁfyyatminanpmam ocedure was repeat ed to give a

second crop (0.74 g). The combined 15 triethyl amne salts (1274 ng) were
di ssolved in (50 mL) with the help of Et3N (326 L) and treated with'a
1.0 M sol l(,l)'%l n f®H in McOH (4.68 nl). Evaporation and drying on high
N7\
. |
HZN*N

N Ne
49-
o)

/
A solution of 4-[2-Amino-4-chloro-7-(4-methoxy-3,5 -dimethyl-pyridin-2-ylmethyl)-7H-

15  pyrrolo[2,3-d]pyrimidin-5-y1]-but-3-yn-1-ol (see example 2) (51.7 mg), N-Boc alanine (53.3
mg), DMAP (33.7 mg), and EDCI (54.9 mg) in anhyrous DMA (4 mL) was stirred at rt
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 rt for 5 min, and
evaporated. The material was dissolved in MeOH (1 ml) and water (10 mL),and washed with

20  Et,0 (10 mL). The organic layer was discarded. The aqueous layer was brought to pH >7 with
sat. ag. NaHCOs and back-extracted with DCM. The title compound was isolates as a solid.
HPLC Rt = 4.37 min.

[0145] Example 41
(R)-4-(2-amin0-4-chloro-7—((4—methoxy—3,5-dimethylpyridin-Z-yl)methyl)-7H-pyrrolo [2,3-
25  d]pyrimidin-5-yl)but-3-ynyl 2-amino-3-methylbutanoate
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vacuum over ni ght gave the title conmpound as a solid sodiumsalt. HPLC Rt =
4.21 mn. [0149] Exanple 45

2- ((2- amwo-2deactobzme0- 5- ( 4- hydr oxybut - 1- ynyl ) - 7H pyr r ol o PLZ/UB2@)/011846

pyri mi dipag7yyk ) ety -6 -1, @0-lmet hoxy- 3, 5-di met hyl pyridine 1-oxide G OH N
-O H2ZN NN NQ{Step 1: 2-((4-chloro-5-iodo-2

pi val am do- 7prrro'iJ 2,3-djpyrimdin-7 yl)nmethyl)-4-nmet hoxy- 3,

5-di met hyl pyri d¥ne 1-oxide A m xture of

N- (4-chl oro-5f1 odo- 7H pyrrol o[ 2, 3-d] pyri m di n-2-yl ) pi val am de (235 ng), 2-
25 (chl or 6he /hyl ) - 4- met hoxy- 3, 5-di net hyl pyri di ne 1-oxide (129 ng), and
K2C03 (44 in DWVF (6.0 nL) was stirred at rt for 3 days, and diluted

W th \o@%%gr he, precipitate was col |l ected -97 WD 2006/ 105372
PCT/US?O/OH%\ 1{ ~~" il - A st fle7oo~ " L, L
;'S

11., .1:sl. <71, 1{;ri} by filtration and washed with IPA to give
2- ((4-chl or o- 5-i9do- 2- pi val am do- 7Hpyrrol of 2, 3-

q L dine 7. . - it o o )
ol | et sp R VBt B RSB hanyf® ERRH oKD 45 R RICAID)
pi val Arnplake- othN-Byt abindle2to3sitd fhertitlei cdinpoitad & a solid. HPLC Rt = 4.58 min.
yl ) met hyl i) 4- met hoxy- 3, 5-di et hyl pyri di ne 1-oxi de Sonogashira coupling of
2- ( (4lWAPLESamRIeddo- 2- pi val ani do- 7H pyrrol o[ 2, 3-d] pyri mi di n- 7-

| I ] ‘ jper LS e e ]
ylq mmz-%g%%%mxﬂgo?‘o-gégd-mm%gldggl@tﬁd%(ﬁﬁ A-PmetBY)-MILgyrrolo[2,3

but - 3-y 00 L ordingto t general procedure A gave crude
2- ( ( Adhyrimilin-S¢yd)tng -yl Reaminoydrpiethylpentanoate
pi val am do- %NEP' o[ 2, 3-d] pyri mi di n-7-yl ) met hyl ) - 4- met hoxy- 3, 5- di net hyl py

ridin 1-oxid 291 ng). Solid. HPLC Rt = 5.82 mn. Step 3 Crude
2- ((4-chl oro- ®d4- hydr oxybut - 1-ynyl ) - 2- pi val am do- 7H- pyrrol o[ 2, 3-d] pyri m di
n-7- yl)met hyt) - 4- net hoxy- 3, 5-di net hyl pyridin 1-oxide (291 ng) was

di ssol ved i 110 mL EtOH An 15 aliquot of this solution (2 nL) was further
diluted @ thf EtOH (5 nL) and treated with ZnCl2 (103 ng) at 120 C for 20
mnin FChowave oven. Reverse-phase preparative HPLC gave the title

5-(butHz|i§-enL 1- - 4-chl or o- 7- (( 4- met hoxy- 3, 5- di net hyl pyri di n-2-yl ) net hyl )
-7H 20 pyrrolof2p03-d]pyrimdin-2-amne CI NHZNNN"'),C?/1, /O

conpound mgg as a solid. HPLC Rt = 4.88 mn. [0150] Exanple 46
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-chloro-7-((4-methoxy-3,5-dimethylpyridin-2-yl)methyl)-7H-pyrrolo[2,3-

d]pyrimidin-5-yl)but-3-ynyl di-tert-butyl phosphate

A solution of 4-[2-Amino-4-chloro-7-(4-methoxy-3,5-dimethyl-pyridin-2-ylmethyl)-7H-

15  pyrrolo[2,3-d]pyrimidin-5-y1}-but-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-zerz-butyl diisopropylphosphoramidite
(16.4 mL) at 1t for 2h. The solution was cooled to 0 °C and treated with 30% aqueous HO, (11
mL) for 30 min. Work-up (EtOAc, ag. NaHCO3) and reverse-phase preparative HPLC gave the
title compound, as a solid. HPLC Rt = 6.13 min.
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A m xture of
4- (2-am no- 4- chl oro-7- ((4-met hoxy- 3, 5-di net hyl pyri di n-2-yl ) met hyl ) - 7H
pyrrol o[ 2vB8-2ddenpsi7ai di n- 5-yl ) but - 3- yny14- et hyl benzenesecrarsate/of 816 ny)

and Cstziilh] 0 . q)nulnpw hDMw'“ qmm“ mL) was heated to 70 C for 1 h. Wrk-up and
3% MeOH 25 in DCM gave the title conpound (280

( 2 é&r%ﬁg’l ‘lef‘ﬁ ’g’lFlB%f—(% (‘lftmyh:g§ ?‘%‘eglyal’%&"ﬂ%'ﬁg)%]ém W&[ ﬂz7?) 7H pyrro

lo [ L ROQE kpht hanesul fonate -98 WD 2006/ 105372
PCT/ @%%%ﬂl}(gilil%g%ght]}gnwa ?ﬂ G%HW P HZN)I- NN N , O Sonogashira

coupling of O

4- chl or o- 5- |dhl'c3b|_7 ((4- met hoxy- 3, 5- di net hyl pyr|d|n 2-yl)nmet hyl)-7H

pyrrol o[ 2, 3-d] pyri mi di n-2-am ne with pent-4-ynyl nethanesul fonate accordi ng
to the gene Ial procedure A gave the title conpound, as a solid. HPLC Rt =
5.31 m @l 5/[0152] Exanple 48

4-chl or g¢

-fluoropent-1-ynyl)-7-((4-methoxy- 3, 5-di met hyl pyri di n-2-y1) net
hyl ) - 7HX 0 ,3-d] pyrimdin-2-amine F C WN IN HZNN/O A
sol utfdh of K 7.8 ng), Kryptofix 222 (Al drich, 839 ng) and water (10 ni)
was evaporat ed Il)-to dryness and dried first azeotropically with anh.

i <8 5r et PRI SRSt et SRS st BB A et AR 0 1o
5 ol Utﬁﬁfblo d’]ﬁ?ﬂﬁiﬁﬁm@f-yl)but- -ynyl di-tert-butyl phosphate (see example 43) in DCM ‘ was
5(-amno4 o-7- rretho%35d|rrethlpr

(y|s )e reretree;apqd)wrzwﬁyxroi &l fs[fqr l;h divaperaipaBaveshg fiflp Sprboy |a2'ﬁiﬁ~ §ahEst Bhat e
wor k-GB9s nﬁras digse Aovddia pahljrﬂ'y()curg\”of ﬁ%th'tO% mP ﬁ%ﬁ %@501(136 alBa(f%;Qi OZH)&V&QV 2h,

VErse-phase preparative ave ’he title conpound, as
an 0|4$0(V\2/ki5’-|40‘0 Ro g Iﬁe-&&s]!iﬂdnmth MyOEB), afick theésin ¥@s washed with MeOH (200 mL) to
am no- 4-chl or

3(/1 ol iqoye the exessy ki Ari H}erfleglrgﬂ Br%ﬁp ad gyﬁ%rele@&ﬁﬁgr}é't fés%}ﬁlt%p&\? TRbW!) - 7H P

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 EtsN (326 pL)
and treated with a 1.0 M solution of NaOH in MeOH (4.68 mL). Evaporation and drying on high
vacuum overnight gave the title compound as a solid sodium salt. HPLC Rt =4.21 min.
[0149] Example 45
2-((2-amino-4-chloro-5-(4-hydroxybut-1-ynyl)-7H-pyrrolo [2,3-d]pyrimidin-7-yl)methyl)-4-
20  methoxy-3,5-dimethylpyridine 1-oxide

Step 1: 2-((4-chloro-5-iodo-2-pivalamido-7H-pyrrolo[2,3-d] 'pyrimidin-7-yl)methyl)-4-methoxy-
3,5-dimethylpyridine 1-oxide
A mixture of N-(4-chloro-5-iodo-7H-pyrrolo[2,3-d]pyrimidin-2-yl)pivalamide (235 mg), 2-

25  (chloromethyl)-4-methoxy-3,5-dimethylpyridine 1-oxide (129 mg), and K,COs (413 mg) in
DMF (6.0 mL) was stirred at 1t for 3 days, and diluted with water. The precipitate was collected
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N HZN)I- NNN,O 20 Treatnent of
5- (but -3-en-1-ynyl)-4-chloro-7-((4-methoxy-3, 5-dinethyl pyridin-2-yl)nmethyl)
-7TH pyrrwba[)@s/ﬂsﬁ]zpyrl m di n-2-am ne (see exanple 46) (®ETrcg;y00m0uis4d\D m x-a
(AI dric ;,“:::5[{10 lﬂg)n rim o -P9, MOLEP06/ 105372 PCT/ US2006/ 011846 | |

. gy én-ratmnl and washed withi IPAl tp g’ive:lZ]:C(4+c,hldro-tS-IBdQB@’rPIV{WﬂW@tEﬁ'PIﬂQIOiZ #6nl) at

rt ht Il owed b
the"tvqe%?ré%@gnw betstonss SRudptylrS iR TPt foghaPar &t (Ve P ave
5(3%) _ Sojig. HPLC Rt =6.73 min

am no- 4-chl oro-7- ((4- met hoxy- 3, 5-di met hyl p 2-yl thyl)-7H
yr r ome;{z B((4Echét]rpy5r {4yl uwamﬂf-2azzw£@nafozﬂéapwozn?é4 pm"% 'rlTr%r M\n\l N N p

I
Lﬁf‘”ﬁen%?\? ‘i"ﬁfﬂfﬂx)’ 345 gﬁ'l"%}t‘yépgl({"(e] Oxldﬁoxy 3, 5-di et hyl pyridi n-2-yl) net hyl)
- 7H Mogﬁhﬁh LowplHig- m@hm@saamme-p@mnmmpmmap 3-Shpymup)idin:-T-h

AD- m x- Al d h, 540 B
over rﬂ’l@hﬁh}(’lb-él'lil!@taé&’ By~ @&@YM ﬁ%@ggﬁ\éﬁéﬁ‘éﬂéButﬁg’é{b;mo;llt(?@é:”%LC gave

1:526 taltctal)r 1ng0tm%19 E&eﬁa}gr&g}lure% g@vesc%dedz (Rnfor&s-a@ KydkckyBuil1-yh§35] Exanpl e

4- chl gi% glarhidot 7Hpe o Y,3 31 ] pyritinitiin- ﬁwl)n;athﬁ)-A-rﬁetlngya@ﬁ@mpﬂaslp(yadmtlhvxlé@:t 3-en
-l -yn Ié 7H pyrrolo [2,3-d] pyrimdin-2-amine C // N\ \ HZN NN N O-
1% So@84#Mi ra coupl i ng of

4- chl %@ngﬁfzs(sﬁ%ﬁ“ hoxy- 3, 5-di et hyl pyri di n- 2-yl ) met hyl ) - 7H
0

pyrro yrimdin-2-amne with 2-methyl but-1-en-3-yne according to
ghgo gfmeBal procedure A gave the title conpound, as a solid. HPLC Rt =

(S)- 48@6&#%81?@&16(%3%&%%?%zfl?lgn%ﬁ’” Ryl A e AT L1y - 7 p

yr 1 ol gk 2in3t)-RRetbRy-3i STimhdihipidin?t-Bridey 2P iingBwiis disdol Ledlindl0 riHBIBE. & ) y
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-ynyl)—4-chloro-7-((4-methoxy-3,5-dimethylpyridin-Z-yl)methyl)-7H-
20  pyrrolo[2,3-d]pyrimidin-2-amine

=

c
Nl\

)\NN\
s

H,N" N
O

/
A mixture of 4-(2—amino-4-chloro-7-((4-methoxy—3,5-dimethylpyridin—2—y1)methy1)—7H—
pyrrolo[2,3-d]pyrimidin-5-yl)but-3-ynyl 4-methylbenzenesulfonate (516 mg) and CsF (2.0 g) in
DMTF (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 = 5.90 min.

[0151] Example 47
5-(2-amin0-4-chloro-7—((4-meth0xy—3,5-dimethylpyridin-2-yl)methyl)-7H-pyrrolo[2,3-
d]pyrimidin-5-yl)pent-4-ynyl methanesulfonate
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N H2NN N N O -100 WD 2006/ 105372 PCT/ US2006/ 011846 :,,t ' | " 1 ;,; - i
"I .1E.. ' 1i ~~ EE Ili ;u Treatnent of 4-coro-

- ((A-et fiwRypo®@/Hsazmet hyl pyri di n-2-yl) net hyl) - 5- ( 3- net hpCius2@centsle
ynyl ) -7 W{f@hﬂ)[éﬂ 1% &1 pyr Epifdfin- 2- ami ne (see exanple 51) (263 ng) with

AD-m x-a Tl »1.41 g) in t-BuOH water 1:1: (7 nL) at rt for 3 days,
fol | oned Oy /uenoﬁO( NaHSO3, 1.6 g), work-up, and preparative HPLC gave the
title ¢ d (69 ng), as a solid. HPLC Rt = 4.36 5 mn [0157] Exanple 53
(R - 4p(R hl or ¢ (

yrrolo [ 2, 3- rimdin-5-yl)-2-nethyl but-3-yne-1,2-diol OHOH C N

HZNN N N 0- 1 reat ment of
4-chl oro-7- ((4-1ret hoxy- 3, 5-di met hyl pyri di n-2-yl ) met hyl ) - 5- (3- met hyl but - 3-en

-1- h
5 ot SRR BB e s SRR ind L), 1
f ol | opwaeblb[2, HydpytimidiNdHS0Re vmt}in@): -4-ymyt fnethapesudfioate acqqrémgécb thiel ggméral

chr omat og phy (14 10 % MeOH i n t corrpound (61 ny) and
recovlélioé e Argav e herfiilesommoupd ¢ D%'\n%lgﬁg‘é%& OAH—@{ = 4.36 nmin. [0158]

(Eg(t(%)s am%lmno4chloro 7- ((4- et hoxy- 3, 5-di net hyl pyri di n- 2Hyl)rrethyl)
-TH mchlarbfﬁ-@ Buoijopyni-lﬂydyh-75((9-ln)ethonyaﬁcﬂdywzhﬁmfﬂsunb%m’ mefyl)-§

IEIBQBP&{HQIQ{#%‘QB ﬁ%?‘m%'é gpenylpropanoate HBBO O // ,0C 1F N\JS5

(S)-4-(2-am no-4+chl oro-7- ((4-met hoxy- 3, 5-di net hyl pyridi n-2-yl) et hyl)-7H

'Nl(gﬁ-%-:\chl oro- 7- ((4- met hoxy- 3, 5-di et hyl pyridi n-2-yl)nethyl)-7Hp

pyrrol o[ 2, 3- rimdin-5-yl)-2-nmethyl but-3-yne-1, 2-diol (see exanple 52)
(18 my), ) -/ +) - a- et hoxy-al pha- (trifluoronethyl)phenyl acetyl chloride
(45 AL), t3N (50 L) in THE (3.0 nli) was heated to 70 C for 2 h, and
then to E’;OI Nover ni ght. Preparative TLC (Et OAc/ DCM

H,N" "N

A solution of KF (77.8 mg), Kryptofix 222 (Aldrich, 839 mg) and water (10 mL) was evaporated
10  to dryness, and dried first azeotropically with anh. CH3CN (3 x 20 mL), then on high vacuum at

50 °C overnight. The solid was redissolved in anhydrous acetonitrile (13 mL) to give 2a0.1 M

fluoride solution. Treatement of 5-(2-amino-4-chloro-7-((4-methoxy-3,5-dimethylpyridin-2-

yl)methyl)-7H-pyrrolo[2,3-d]pyrimidin-5-yl)pent-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
15  gave the title compound, as an oil. HPLC Rt = 5.88 min.

[0153] Example 49

(S)-4-(2-amino-4-chloro-7-((4-methoxy-3,5-dimethylpyridin-2-yl)methyl)-7H-pyrrolo[2,3-

d]pyrimidin-5-yl)but-3-yne-1,2-diol

HO,

c
NI

N
N N
pos

HN" N
0

/

20  Treatment of 5-(but-3-en-1-ynyl)-4-chloro-7-((4-methoxy-3,5-dimethylpyridin-2-yl)methyl)-7H-

OH

pyrrolo[2,3-d]pyrimidin-2-amine (see example 46) (35 mg) with AD-mix-o (Aldrich, 540 mg) in
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25 25:65) gave the title conpound, as a solid. HPLC Rt = 6.45 mn. -101 WO
2006/ 105372 PCT/ US2006/ 011846 11", " " [I- ""21 211 212,i; Ili -1:5 ,;11..
S~ 1T w0|2006I/11053'72[ 01 9] ', xanpf& 55 PCT/US2006/011846
(R) (( R4t 243 .40 ghj 1 OpE: ( (4- et hoxy- 3, 5- di met hyl pyri di n- 2-yl ) met hyl )
B@O&D | ? m;&r(ﬁnglanrtéwthg}ﬁ ﬂoildwod(by mriletmyn%m‘/ﬁ@c %e)

ﬁz?,(]N%thrp}a%g &fPiqug%rTIlpé& %tl%q com;? ﬁy 6 ma aag%zis%ﬁd I_1|%Lé) rt&9. P / L FNFF

(R 5[2, ¢hloro-7-((4- rrethoxy35d|rrethylpyr|d|n2y|)rrethy|) TH
pyrri?l( % % QFIe?ISI’I m di n-5-yl)-2-nmet hyl but - 3-yne - di ol _gﬁee exaﬁb%e 53)

(22 1(B)-4- (@&)m(nm—ahloneﬂﬂ(zkmeatq;:ryas,ﬁwmﬂhyhrmﬁbpﬁyﬂ)laﬁtrml)r BWyrolekh i de
and. Et 50, L HE (3.0 nlL) was heated to 40 C overnight.

P?epbﬁ%‘f‘i‘(?éd‘? %’\b&f }15(1:& g'é’FGS) gave the title 10 conpound, as a solid.

HPLC Rt 6Héd m n. [0160] Exanpl e 56

2- ((2-am no-4JChpar o- 7- ((4- met hoxy- 3, 5-di net hyl pyri di n-2-yl ) net hyl)-7H pyrr

olo [2, 3- Cp]p’ rimdin-5-yl)ethynyl)-2-hydroxypropane-1, 3-diyl diacetate OO

OH A N JIH2N)I- NNN ,015 Step 1: 2-ethynyl-2-hydroxypropane-1, 3-diyl
di acet at N thynyhnagne5| um brom de solution (0.5 Min THF) was cool ed to

- 78 (HMNdR i tyagen. A solution of 1,3-diacetoxyacetone (0.5 g) in THE
(3.0 nL) was de and the resulting mxture was stirred for 30 mn at
-78 C, then at Cfor 5 mn, quenched with 1.0 Nag. HO (3 nL) and
extracted in Et Q&. Evaporation gave crude

0" mokwserent ol e v apeh ghaor e Gt o R AL ER Fhellbr oot

furt iaf 3 a8RhcH 83 5cabPwith AT®in Aldrich, 540 mg) in
4- ch:@h&gﬁ3 %]g%h?d]ﬁ Z%ﬁﬁggye%%% grlérre? g\g’yl pg}r){vdl n- 2- ;)I()Brr(et hy(i ) - 7H—m

pyr r - REQHSFHIF paater i d1 (6raL patirheveriight, follageed by work-up and reversé-phase

et hy p 1, 3-di C di t he general
o vt LEHE BRHTE Dumsditiothds B E i PRBRCRET IS " 12 0510
WO 20@@55.}%15’@{/ US2006/ 011846
4-chloro-7—((4-methoxy—3,5-dimethylpyridin-Z-yl)methyl)-S-(3-methylbut—3-en-1-ynyl)-7H—

pyrrolo[2,3-d]pyrimidin-2-amine

c

NN
|
)\N/ N

N=
-
O—
15  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 2-methylbut-1-en-3-yne according to the general

H.N

procedure A gave the title compound, as a solid. HPLC Rt =6.00 min.
[0156] Example 52
(S)-4-(2-amino-4-chlor0-7-((4-methoxy-3,S-dimethylpyridin-Z-yl)methyl)-7H-pyrrolo [2,3-
20  d]pyrimidin-5-yl)-2-methylbut-3-yne-1,2-diol
OH

OH
a /I
Nz I\

)\NN\
pre

H.N" N
O-

- 100 -



e S S O It A SR ¢ - o A I I IR ) H A ) AR IR (R I N O I

a[Aol] 1 xanpie 7

2- ((2- amwo-2deactobzmeo- 7- ( (4- met hoxy- 3, 5- di et hyl pyri di n- Pcylysowsloyisie 7H- pyrr
o]

bl o [ 2, dre-el pyriumirgizne - ylpreffynyl ) propane-1,2,3-triol HOO4 O4 C Il N
~I Efzéglﬂliiéiiq‘df is&h%ﬂ% ie(g&rglﬁlé‘éﬁmlﬁyt:%ﬁ-dimethylpyridin—2—yl)methyl)-5-(3 -methylbut-3-en-1-

2-((2-am_no-4-ch| -7-((.4- h -3, 5-di I dj -y ): 7/ H
oyt s STOp IR IgR BRI s 515 SR o o Db A e (e
(see 16y EBRAOH:WaRr 179)7 ANY aEi 30 iC é%yg%ﬂogg%a’ bz géndil(Nagisd:Me6Xd),( 6 L) was

heated i a m crowave oven to 150 mn. Concentration agg
pr epavoak-up candRirepayative HPEC gave Ge didmsoungund@9 m@os ysohdpHELCRt =43690 i n.
10 [0162] Exanple 58

42 (274K no- 4- chl or o- 7- ((4- net hoxy- 3, 5- di net hyl pyri din-2-yl)methyl )-7Hpyrro
| o [ Fo9857) ExaiipldB i n-5-yl) - 2-nmet hyl but-3-yn-2-01 o4 A // N \ | HZN ~N
N N 10 "Sonogashira coupling of . .

4- chI(Bb-é-(B-amhlo=47-Chl(0n0-ﬂt—(E4r axys3.gidimethyipyridinrzyDmethyDsTHRRrrelof2) 3
pyrro}.ol 2. 3-d] 1M dlR- 24T NE W 2- met hyl but - 3-yn-2-0l according to the
gener P%'F“b%‘&%@' ) eE‘Q&%“mH?iIH E(!,ﬁa(l:orrpound, as a solid. HPLC Rt = 4.81
mn. [0163] F®anple 59

5-(2-am no- 4-° 0- 7- ((4- nmet hoxy- 3, 5-di et hyl pyri di n-2-yl)net hyl)-7H pyrro
lo [2,3- @lpyfimdin-5-yl) p ent-4-yn-2-01 C O4 N HZNLN N 20 0, -103 WO
2006/ 10532 PCT/ US2006/ 011846 Sonl ogl ashira coup!::liiig ilo "4=cliloro-
X51-i 6dd) 7- - met hoxY- 3, 5-di net hYlpYri di n-2- Y1) net hyl) - 7H

pyr r oHd{ 2N3-d] py£i m di n- 2-ami ne with pent-4-yn-2-o0l according to the
general proce gave the title conmpound, as a solid. HPLC Rt = 4. 29
mn [0164] Ex e 60 5

4- (2-am no- 4-chl §ro-7- ((4- met hoxy- 3, 5-di net hyl pyridin-2-yl)nmethyl)-7H pyrro
1@l 2, Broatment of 4-chloro-7-((4-methoxy-3,5-dimethylpyridin-2-yl)methyl)-5-(3-methylbut-3-en-1-

ynyl)-7H-pyrrolo[2,3-d]pyrimidin-2-amine (see example 51) (357 mg) with AD-mix-( (Aldrich,
1.57 g) in t-BuOH:water 1:1: (10 mL) at rt for 18 h, followed by quench (NaHSOs3, 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-chlor0-7—((4-methoxy-3,S-dimethylpyridin-Z-yl)methyl)-7H-
pyrrolo[2,3-d]pyrimidin-S-yl)-2-hydr0xy-2-methylbut—3-ynyl) 3,3,3-trifluoro-2-methoxy-2-
phenylpropanoate
HO, o) \
0\ O
c (;xYF

l o
Hm*N N Ne

55-
20 O~
A mixture of (S)-4-(2-amino-4-chloro-7-((4-methoxy-3,5-dimethylpyridin-2-ylymethyl)-7H-

pyrrolo[2,3-d]pyrimidin-5-yl)-2-methylbut-3-yne-1,2-diol (see example 52) (18 mg), (S)-(+H)-a-

methoxy-alpha-(trifluoromethyl)phenylacetyl chloride (45 L), and EtsN (50 uL) in THF (3.0

mL) was heated to 70 °C for 2 h, 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.
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d] pyri m di n-5-yl)but-3-ynyl acetate O'~O Cl H2ZNN NN 01 Step 1: But-3
yayl acetate A solution of but-3-yn-1-ol (3.0 nm) and Et3N (6.6 ni) in

1, 2- di chiwocetdmase2( 10 m) was 10 treated with AcCl(3. BCriL)S20ciohiss@ut i on
(very exqgthernija) vy Mor k- ypuappe but-3-ynyl acetate. Step 2 Sonogashira
coupl[01E9] dfxample 55

AP A I

oy + SR -G Bipladricsilpror Bl ety T AU PHERE BT T

g.ener]fl‘)‘rlrr 6flicﬁH}ﬂgilﬁidiﬂs?q)-tzh@dtrbiy-s-xﬁamutxdfym) 33 3akifthoroRhifetiioxy-25. 31
5 [0165] Exanpl e 61

m n.

4- ( 2-pdwenylprdpartvate o- 7- ((4- met hoxy- 3, 5-di met hyl pyridi n-2-yl)methyl)-7H pyrro

lo [2,3- d] {|m’i\n-5-y1)but-3-ynyl sulfamate ONH2 OS' O C N~ H2N 'N N

N OAm i dormc acid (0.463 g) and N, N-di met hyl acetani de (1 drop)
sal’Ntion 20 of chlorosul fonyl isocyanate (1.31 g) in DCM (9

‘ reflux for 3 h. The resulting solution was added to a
- [ 2- Am no- 4- chl or o- 7- ( 4- met hoxy- 3, 5- di net hyl - pyri di n- 2-

A
yl met HN")N7R pyaet ol of 2, 3-d] pyri mi din-5-yl]-but-3-yn-1-ol (see exanple 2)
(200 ng) in 210 nL) and stirred at rt for 30 mn. Wrk-up and
ngverse-phase prigparative HPLC gave the title conpound, as a solid. HPLC
= 4.96 mn. -104 WO 2006/ 105372 PCT/ US2006/ 011846 [019*6]' Exanpl e 62

> (28 winoolo ) ot-6- T -k HASTISHOs TSy ATTi PR TS 714 py 0
0] , 3- I m.di. n- 5- pent - 4- I ; ' NiyvA N H2N
R R o -
exanPhembily-apah (MHferauéthiiishenylacetyl chloride (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-amino-4-chloro-7—((4-methoxy-3,5-dimethylpyridin-Z-yl)methyl)-7H-pyrrolo[2,3-
d]pyrimidin-5-yl)ethynyl)-2-hydroxypropane-1,3-diyl diacetate
OB
o>
OH
cr

N’l\

s
N N
pve

H,N"N
o}

/

15 Step 1: 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. HCI (3 mL) and
extracted in EtOAc. 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-yl)methyl)-7H-
pyrrolo[2,3-d]pyrimidin-2-amine with crude 2-ethynyl-2-hydroxypropane-1 ,3-diyl diacetate

25  according to the general procedure A gave the title compound, as an oil. HPLC Rt = 4.89 min.
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reaction on
5-[ 2- Am no- 4- chl oro- 7- (4- met hoxy- 3, 5- di net hyl - pyri di n-2-yl net hyl ) -7H
pyrrol o[ 2we- 2d(}6|m5053'7m di n-5-yl]-pent-4-yn-1-ol (see exanplreTA)S28sloid46 HPLC Rt

4 77 I’h [ \ |l e 63‘
4 (2[(Hl’ilﬂ]quHﬂm “lﬂ H‘ ?ngifm}ttlhoxy 3, 5-di net hyl pyri di n- 2-yl ) met hyl ) - 7H pyrro

N i N%?poﬂ%fpﬁérglv‘%&(”g&%e%pHﬁ%@%@g&%ﬂ e et Rty © < 1
But - ﬁ “{“‘m'(?.( ejthﬁ) &OW{QQM was treated with sulfur

trlox e pyri di‘ne co s g) overnight. The solid was filtered off
and the r t 4 @i mxture vvas concentrated and used 15 without further
purification/oHStep 2 Sonogashira coupling of

4- chl or o¢h- ifbdo- 7- ((4- met hoxy- 3, 5- di met hyl pyri di n-2-yl ) met hyl ) - 7H-

pyrrol oj#x34d] pyri m din-2-amne with the pyridine salt of but-3-ynyl

hydrqgﬁm fafe according to the general procedure A gave the title
corrpodnd 2(%%}?'\d HPLC Rt = 4.24 mn. [0168] Exanple 64
4- (2-am no-4- oro-7-((4- rrethoxy 3, 5-di net hyl pyridin-2-yl)nmethyl)-7H pyrro

lo [2,3- d]pyri®idin-5-yl)but-3-ynyl bis(2,2,2- trlchl or oet hyl) phosphate

-105 WD 2006/ 105372 .PCT/ US20 1 . ] ~ II

407 2000 2R S SRR Gt B ot s ke 1
But - me[z B L(%ééﬂgld:gn tjr}qﬁm}@yg&hﬁrbx@ﬂ@;&pbatkdﬁl dmbarauec(seecfbcampteﬁ) ¥l | - oI
(0.4 was treated with Et3

bi s( 9, @dtﬁtﬁﬁ Kﬂ m&-dm BHIF) (b e NMe@HEP ife) a5 }?%t‘”“&)m élmlg@wavg\%%ﬁoglr? r.
VOr K oea 93 2116 UGS o pHbAkat b HEL Cadrelihd G B4, ds PRIRPRRLE as an
t Pt g

oi | out er puri f| ation. Step 2 Sonogashl ra
couplRr*93.90 min.

4- chl oro- 5-1 odo- 7-( (4- met hoxy- 3, 5- di net hyl pyri di n-2-yl ) met hyl)-7H

Afr r dOB§21, @iaé}ﬁi?ﬁgm din-2-amne with but-3-ynyl bis(2,2,2-trichl oroethyl)
phos?%@?@?%ﬂid&ﬁ 7-((9-;5&%%9%t&iknd?ﬁylﬁstﬂameszl)ﬁaemylyhﬁ-pyﬁrbm[r,enrpound 10

Sol i

d]pyrimidin-5-yl)- 2-methylbut—3-yn—2-ol

Sonogashira coupling of 4-chloro-5-iodo-7-((4-methoxy-3,5-dimethylpyridin-2-yl)methyl)-7H-
15  pyrrolo[2,3-d]pyrimidin-2-amine with 2-methylbut-3-yn-2-ol according to the general procedure

A gave the title compound, as a solid. HPLC Rt = 4.81 min.

[0163] Example 59

5-(2-amino-4-chloro-7-((4-methoxy—3,5-dimethylpyridin-2—yl)methyl)-7H—pyrrolo[2,3-

d]pyrimidin-5-yl)pent-4-yn-2-ol

o OH
X
X
H,N"N" N N
‘/

20 O
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[0169] Exanpl e 65 rHSP90 Conpetitive Binding Assay Five m crogram of
purified rHSP90 protein (Stressgen, BC, Canada, #SPP-770) in phosphate 15
buf f er ed wal2oewe106 PBS) was coated on 96 wel |l plates by i rcwhmtioagiseer ni ght
at 4C. gn@o-qdu HRrekek N was L.gpoved and the coated wel | s were washed tw ce
wi t h SPe0gdshPBEcunhvigOf dertlorotssiodp-doitéinpshaxy-hs-dimethupyddinsZidymedyDoft est

d t hen..added_at .100-30-10- 3 1-0..3 [ LUt 0. ABS),e t h
ol at BSTRIoLEa- prmieiE aceae ik e prar el Sraielie o SR Bocb B e "
mn. _tﬁétiﬁgc&ﬁn%%{ﬂlg,mwi@mow&hm9wmce with 200 L PBS, and 10 M

bi oti nyl at ed el dananycin (biotin-GW was added and incubated for 60
m n. [Q1647EEmpiteOwel | s were washed again twice with 200 L PBS, before the

addi tj of 2 ni e i 1757 Aa -

(ol ckE apinF BBl TRb RS TR SO RAART R RAOOIEY. )

vel | sa|perithidassgtibagaiynyl weetstewi t h 200 L PBS. Rel ative fluorescence units
(RFU) was neasured using a SpectraMax Gem ni XS Spectr of | uor onet er

(Mol ecul ar Devi 25 Sunnyvale, CA) with an excitation at 485 nm and

em ssion at 580/ nm data was acquired using SOFTmax(r)PRO software

(Mol ecul act i ces Corporation, Sunnyvale, CA). The background was defi ned
as the nerated fromwells that were not coated with HSP90 but were
treat EM : the biotin-GM and streptavidin-PE. The background

nmeasu ts e subtracted from each sanple treated with biotin-GM and
streptavi di n- ®E qeasur enent s before other - 106 WO 2006/ 105372

PCT/ US2006/ 011846 1h:: Il .(1,,..; |11l I<<, conputation. ercent
inhibition of inding for each sanple was cal cul ated fromthe background
subt r.step ¢dBuES-yed aastateol | ows: % bi nding inhibition = [ (RFU untreated - RFU

0, LDl S O A,
L%(gi nﬁea@éﬁ Wah A9 éWnﬁE)REi%i caufidn (vety etothdnEDT AW ork-up\daVve 6423 -yhOlacetitd<C1) ,

then 1 ncubated with or without test conpound for 30 mns at 4 C
fol | oSed 2by i ncubation with biotin-GM1inked to BiovagTM streptavidin

magnet,i ¢ beads j.age ar 1. 4 1§ Phe A
magn e%?%ogﬁg‘“&’fé‘, co%&nﬁap%-ﬁ lofg; %'6%%’6‘?'&%{3%1%%18% gtst (‘rﬁg‘f\negl\}g@r&lf‘ﬁ g aﬁngge r%g%n? 2Hbead s
wer e Pwiélepks-h];@ehﬁihﬁie;ainmel wigh But-Dyififletetardicbailingdo tier geherd pecedur®?. C in
SDS- PACGE sanpl e buffer. Sanples were anal yzed on SDS protein gels, and
West egavenhetide grmpounsnas ¢ splide HEPSORt Badddn t he Western Bl ots were
guant | S| the Bio-rad Fluor-S Miultil mager, and the % i nhi bition of
brﬁdi L%l%gfg?‘ 15 %85% the biotin-GMwas cal cul ated. The |ysate binding
abi | i gy2-afmiae!dedilerh-Tg(pmetichy<¥,5-thmethylpymidin:2-WbnbhyBe/BpyrrdoRidove assay
is sunmmarized in Table 3. The I C50 reported is the concentration of test
conpodipyriaidied-ypuchyavlsulignateni bi ti on of the biotin-GM binding to
rHSP90 in the MChgy, cel | lysates. [0171] Exanple 67 Her2 Degradation Assay
20 Many cancers sire associated with the over expression Her2 protein. It
has been sho hat

Cl 2=

)
HzNNNN
I/

.0
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-

N

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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conpounds able to dimnish Her2 | evel s show good prom se as anti-cancer
agents. Thus a good in vitro assay for identifying conpounds of the
present iwoentdiws72which are likely to denonstrate ant PCTArSC@G/0aSUS Vity,

I's the H radat ion pgsayy as described bel ow. MCF7 breast carcinom
cel | m(éﬁ@%mw ﬁle‘grﬁown I'n Du”becco s nodified Eagle's nedium 25 (DVMEM

el | > Gronming4 or i et PO e y ISP A AHIBELe7 oo =4

conf 'd]']:@]{lﬁnidlﬁ- S IW%H%&& added and incubated overnight for 16 h.
For t ess po t conpounds, the anounts added were 100 AM 30 M 10 M
and 1 AM and fgr More potent conpounds, the anpbunts added were 1 M 0.3
M 0.1 M 0.03 MS:§.01 Mand 0.003 M The wells were washed with 1 30 nL
phosphate buffgred saline (PBS), and 200 L trypsin was added to each wel|.
After rc{pm ni zation was conplete, 50 L of FBS was added to each well.
Then 2003L €ells were transferred to 96 well plates. The cells were

pi pette and down to obtain a single cell suspension. The plates were
cent rit:Nude .2,500 rpmfor 1 nin using a Sorvall Legend RTTM tabl etop
centrifuge ro Laboratory Products, Asheville, NC). The cells were then
washed 35 oncg_in PBS containing 0.2% BSA and 0. 2% sodi um azi de (BA
buffer). Phycoerythrl n (PE),, -107 WD 2006/ 105372

cénj Uwttisle compoudd, wam PRI by Bt 101 REPETHSEAY © ﬁ?‘fﬁ%ﬁ ga%co}'%%é}tconj ugat ed
anti ek @EH0KS. oL Ao RRAREY AN UInbdbH.3 63}3&1%@@1-%&16&h12s91met1ﬁ3)4m25 1) control
anti bo y was a a d|| i on of and 40 respectlvely (final
concWoM[E,GFd]p@BmidlgﬁHﬂ]-pand4mOééilele@i%@l@]@ 2) prqiishk EFLERER tRA- /ddR to form a
si ngl %ﬁ'ﬁ}# sus[‘fgjggy on, and incubated for 15 mns. The cells were 5 washed
twi cd HPY OBA buffer, and resuspended in 200 L BA buffer, and

transf ?ﬁ@n&@-chl:ﬁmmmmﬁy 3ist dinfth ApghitieRlnREBy)- THApUDINE2,3- Sanpl es
were anal yzed using a FACSCaliburTM flow cytoneter (Becton Di ckinson, San
Jfse, digprimidin-pydbutdtymyhhyerpgensulfatéser that emits 15 mA of 488 nnm | i ght
for excitation the PE fluorochrone. 10,000 events were collected per
sanpl e. A fluorgegeehce hi stogramwas generated and the nean fluorescence 10
intensity (MY & each sanple was determ ned using Cell quest software. The
backgr oun defined as the MFI generated fromcells incubated with
control | 4G E, and was subtracted from each sanple stained with the

HER2/ Neuﬂ\'\a t body Cells incubated with DVSO were used as untreated
cont r bk NI e conpounds were resuspended in DMSO Percent degradation
of Her2 was c I ated as follows: 15 % Her2 degraded = [ (MF1 untreated
cells - MFl treagted cells)/MFl untreated cell] x 100. The Her2 degradation
ability of seledted conpounds of the invention based on this assay is
sum’ragi/;gchm}ﬂpll;g, fge;lggyak einenatt as the concentrati on at which there

was 5 egradation of the HER2/ Neu protein. [0172(1{ Ie 6 ? JWS
AssayBut-3 -yn—l -0l (2.1 g) in DCM (20 mL) was treated with sulfur trioxi e—pyr1 e complex (4.

3 R g%lypw%‘aﬁi’fé&d§ { B R AR B B denBartd nldapheny ) - 2

Htet asure the cytotoxicity of geldanamycin derivatives.

MS ( Jithduruethergfuifichtibrazol - |
yl) - 5- (3- car boxynet hOXYDheny|) 2- (4-sul fophenyl )-2H-tetrazolium) is a

t et rad@pidum dye that is converted to a formazan product by dehydrogenase

enzy n%%nc?éasl’ﬁ?& @tp.l% th§ BF heni85Y%6d&9l((Fmethoxy-3,5-dimethylpyridin-2-yl)methyl)-7H-
pyrrolo[2,3-d]pyrimidin-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-4-chloro-7—((4-methoxy-3,5-dimethylpyridin-2-yl)methyl)-7H-pyrrolo [2,3-
d]pyrimidin-5-yl)but-3-ynyl bis(2,2,2-trichloroethyl) phosphate

-105 -



25 (Corey, A et al. "Use of an aqueous sol uble tetrazoliunlformzan assay
for cell growth assays in culture,” Cancer Commun. 1991, 3, 207-212).

Cel | s werwozewd®sB7zan 96 wel | plates at 2000 cell s/ wel | pamaSadosonsds t 0
adher e averpi.ghte: ipDaligcgol.g; nodi fied Eagle's nmedium supplenmented with
10% f et al bovi ne rum The final culture volunme was 100 |I. Viable cell
nunber was det dd by using the Celltiter 96 AQlLeous Non-radi oactive
Cell Proliferatoon 30 Assay (Pronega, Madison W). The MIS / PMs (phenazi ne
met hosul f at @bﬁu@i on was mxed at a ratio of 20:1, and 20 L was added

i )
0/1004 of culture medium After 2-4 hours, the formation of the

per wel |
formaﬁ duct was neasured at 490 nm absorbance using a nultiwell plate
spectT t r. Background was determ ned by nmeasuring the Abs 490 urn

of cell cult nmedi um and MIS-PMS in the absence of cells and was
subtracted frofMall val ues. Percent 35 viable cells was cal cul ated as

fOI I 03?%0]M3_¥gl%§})@§b@%Z}%rge@yl}%pﬁﬁ911846 I (...~ 81% viabTei cel~1'"si

= ran treated cel at 490 nmuntreated cell s) x 100
The eA felution pf bmk%méebl&@ﬁ]bbghu@GE @0mL) iwas fepisA vath N 12 B?‘Iéé%lfi carci nona

ot | it b Rt @ AT o Sk OROBe gl

r gduciiyen Hig2\2! Ziﬂicﬁlcﬁ@éthyly\ hate 2s b0ail Hat %Bh&d&vﬂnmit digiteaburfitationt i es of
Sel ect ed Corrpounds of the Invention R3 CI Il N\ HZNNNN W IC0 (M
npl ¥ep Exanpl e R3 Her2 Lysate MIS MIS No binding BT474 MCF7 1 1 -CH2QOH

o 01 ND 0. HP CHP GO 2 CH2 OH
0. 00 ?}%Oc%%’?f% Syding %&%91138? N et S e By Dmetnd) T

- CH2 Ngyri19[2, DA RS HEndNDn @-818ine. whith mtqslynﬁhm,a(t@phlotoemyn\ph@pmt@a@ommlg) 02
0.1 7 12 - CH2CH2CONH2 0. 01&[g 12 0.02,0.03 8 16 - CH2CH2CH2NH2 0. 028 ND
>10 otogbe general presadiial @ay SFOBHEUR 1.0 0.06 0 10 17 cH2cH2CHZ N 0. 007

R@ '%Olgd'%ﬂpl’éf%l% 69 iCH2 U 0.01 ND 1.0 0.05 12 19 -CH2CH2CH2-N ~ 0. 015
1. ; CH2CH2NHt Bu 0. 012 ND 23 130

[0169] Example 65
rHSP90 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 pL PBS. DMSO controls
(considered as untreated samples) or test compounds were then added at 100-3 0-10-3-1-0.3 pM
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 pL PBS, and 10 pM 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 ug/mL streptavidin-
phycoerythrin (streptavidin-PE) (Molecular Probes, Eugene, OR) and incubation for 60 min. at
37°C. The wells were washed again twice with 200 pL PBS. Relative fluorescence units (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, Surmyvale, 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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14 21 - CH2CH2CH2NHt - Bu 0. 015 ND 30 230 15 7 -CH2CH2CH2CH2OH 0. 009 ND 20
200 16 22 -CH2Q(CO) CH2NMe2 0.013 ND 20 200 ND, not determ ned. [0174]
Exanpl e 680200d10532vo Mouse Tunor Studies Six to 8 weekPalrdsBasoi B4and

‘nu/ nu gty 6y f emghe .M cepwgre obt ai ned from Harl an Sprague Daw ey,

(I nddomty e Ens Egé rﬁ ¢ p&%ﬁ%ﬁ&%@ngﬁr@& seanple was calewlpied drpry thethaekgreWik d
cages or ventil at eﬂ caging in aroomwth a 12 hour |ight/dark cycle.

| 1 r atoieeied pelupedsQleWed (Harl an  Tekl ad #7912) and aut ocl aved dei oni zed
wat er wer e | Bichi=D] h1e8 L RME e atedPRF WGInRO£6d | LOBEY 2

PCT/ USZOOG/S&%&%qHIFgger?‘tulq‘zipgldm%?hthe use of i)rzllgli:'vi dual Iy nunbered ear

t agsjo1F@pExamplett® were carried out under institutional guidelines for the
proper. and hummn, use of animals in research established by the Institute
for ESE&Yé?tG;i%}“a\’rﬂgrfgﬁsaﬁesear ch (1LAR). Tunor fragments (approxi mately 2m8)
or 51\,%(;1;’1:;0@3% RRIcire8ld RlWedatsiviee plepued bybandiag avlysing buffer @0l HEGES, or

| ef t ank of the animal. Mce wth_established U{égrs (50-.@20%,[ wer e

sel epH&B, oM EDTdy SMMeGhs Fehmad KCly aad fien “ﬁ% AT FREQTST I V\TBN{ e

nmeasur ed usji al.l per,s : : : yhieddad Bishva he
equaf?%ﬂoqngirflag%68’@%@5’0@@%@@5’(} I.)L&{?aalz&?%t@%%ere 1 and gv_v refer to
t he Lpsfndiantdageat beds (Qgas)fons hral 4 Yot Tok mbeswets Mased @R&TRIgCtiarack, wer e

1000mmGihermbawel WpPmabREIeka Ty reEp s e R SRS R AR B Y
of eggge!gén%ﬂﬁ)él\é@ oy £ak ek 35 ed iy SHRE AGRREGIbUTRANSAmSIRS @dre analyzed oh une Was

di vi ange 1 n nean control tunor volune, nultipli ?d % 100 and

subt SIS @dtdin gets, HHANY estergiBlets tweee denedor FITRAN Bands Bl the dhestor Bl i yr oup.
Statistical analysis. was_perf usin 0 . ; :

& apHPREapr LSREd)e Mo PR ST Ta fad B8 R hBRHIRRS ofpkime ARISEN D
Xeno g o tid W wasWalcalest ahé iysheindingritibty df\seletted coinpoimals of thehuventionNg 7
stomach cancer cells, according  to exa IeKESQ. Fou .tfleat mar]& A oups,
(6=7 bt oretht abone @smp)summa@zggmélﬁqbies%g’ghq so epEcd is the concentratron o1tes

4-12- Ami no-4-chl oro- 7- ( 4- - BTN i di in the MCFE7

¥t PRty PR e Aok ofhg biofip-GM bining to rHISPS0 fnt

d] pyr(jeﬁilga{bﬂs}s-yl ]-but-3-yn-1-0l, prepared as described in exanple 2 above,
was admnistered at 8ng/kg po I1.

5- ( 2-1ARTHExpeHe 67 o- 7- ( (4- et hoxy- 3, 5-di net hyl pyri di n-2-yl ) met hyl ) - 7H pyrro
o [ 2,3- L) diyn-h-yl)-2-nmet hyl pent-4-yn-2-0l, prepared as described in
exané]lgzzlglé@j%gg@g%g%% adm ni stered at 8ng/ kg po 25 I11.

0( 2-Mehy Carkeshiroasodated viteho oxer-c3pwsdomBetdproipin. di pshegh SRy - 7H pyrr o

0 [2,3- d]pyrinmdin-5-yl)-2-nethyl pent - 4-yn: 2- ol . jbed |
SR g s G R e T T R
admm HhKE el ‘forfiﬁ%éﬁ?%%%@ﬂnpgﬁﬂﬂd f thERedcasith tioal @hidhanalikelyto gure 1, a

p

unor- vol u ) against tinme (days). )
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 compounds, the amounts added
were 100 uM, 30 uM, 10 pM and 1 uM, and for more potent compounds, the amounts added
were 1 M, 0.3 pM, 0.1 pM, 0.03 pM, 0.01 uM 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 each well. Then 200 uL cells were
transferred 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 a 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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30 [0176] Exanple 71 NC1295 Adrenocortical Carcinoma Xenograft Tumors were
established in mce, by innoculation of NC1295 adrenocortical carcinoma
cells, awoandimgo exanple 69. Two treatnent groups (RETABRMOGHEBUSTENT

bro”p) b Q- Sg b %he st udy: - 110 WO 2006/ 105372 PCT/ US20
IlP cmjﬁdtgﬂd %c PR Mﬁgd&‘)@@@bnchmmﬁ§4@$52)4 qr-PH copjugated 3206/ 011845

no-.4- chl or
P! 8 olmw{hﬁnmcaaugﬁiﬁ}fﬁ‘rﬁ%ﬁrpﬁbciﬂ%%%%@% oofitr ribbd rbilaba A Y10
exangluddn 8PPV andas10 réehEti ety eirRllcaiceSiaiongvasd ;ltg/mD)’(ahd edee:eas wnm was
adm ni stered to the control roup. 5 The resultsteg f? ure 2, a

pl ot pifetadurpoandydsivarte formp sgls wliisusnengion.agdpcuba ERO\VEL- 28

| ano eno [ f
B o A s oty o sl
( N=7FNFIC KRB wigE Quadditt@rab2 SGrRBA ‘mltfcﬁd Sempesvehre atzlyzed vsing a

2-
yE i d%ﬂ(ﬁnsogﬁyb,%g’%}‘ﬁ%)\y Z:yl]qnﬁﬁ,r g&{%@i‘ %Sg;:fq §jannj%se 361% equipped with Argon-ion

d] pynidl fl.Pemity § 3 nAv B URY Igﬁﬂ'{%h’t forYch@atRJm of BhEPB TREroRBrof@s CI, (ieckveits exanpl e

23 above, was adm ni ster 8ng/ kg po I'l. Vehicle al one was adm ni stered
t o t heere oolldctdd e samppleT Heflumssknes Tstegrahowins ganeratesi and the mgam flagresene oy

vol une (nm st .tine, (da .1 017 3
HBnogrishEIORED o BRI G e ISR afea s e gL R o™
Car ci QBT Gk MFPESRF i d Borh Qell EBTRMR Wk cTifat égGRE e Whs griduaped from
(n=7-10/treat nent group) were established for s

(7 a agavin sandple lstapred with ‘((I)I@HE@/NGR gatipodys Cellp mh%tﬁ%wﬁhamg@ VTP Heedad )

- p |

as dé Ftﬁé(‘io\[‘tﬁ&@s?lgﬁ%ﬁig W%@ﬁ&%%ﬂﬂ%pﬂ@dn@%sgeﬂ;l%rcé}f%/@%zgd égic()) mlolgr epared
5- ( 2-@sRResstaithl s doas Follgws: et hoxy- 3, 5-di net hyl pyri di n-2-yl ) nmethyl )-7Hpyrro

5- (28 7H py!
eb%éﬁpf’e tuacbaradans Lmrieaiea el abibirgres i B TRR AR T one vas

adm nj d f
ol ot ni(; ar%)dr tg\?/)agltax g@ﬁ%@sglggt?ﬁ ggg @tﬁldrs o Hietlﬁvéftit%n?%%éﬂfbél; tgﬁpal's?yr?li 4, a

Phar nagadyieadis TablksC tI€s @ﬂeﬁmdaasuthmccmk:eﬂumtﬂomas wareh th@rag‘@ﬁtSQ /glperadation
foll owi ng rea ents and buffers are prepared ahead of the experinents.

West eplifhe JAERS/INeY prtelfy S) cont ai ns 10mM HEPES, 42nM KCl, 5mM MyCl2, 0. 1mv
EDTAﬁ{Ol%@ﬁ%‘E@E 1nM DTT, 1nmM PMSF, lug/m Pepstatin A | ug/ M Leupepti n,
5ug/ roti and 1% Triton X-100. Aliquot and store at -20C

20 MTS Assay
3—(4,5-dimethylthiazol-Z-yl)-5-(3-carboxymethoxyphenyl)-2-(4-su1fopheny1)—2H—tetrazolium
assays measure the cytotoxicity of geldanamycin derivatives. MTS (3-(4,5-dimethylthiazol-2-
yl)—5-(3-carboxymethoxyphenyl)-2-(4-su1fophenyl)—2H-tetrazolium) is a tetrazolium dye that is
converted to a formazan product by dehydrogenase enzymes of metabolically active cells

25  (Corey, A. et 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/well 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
number was determined by using the Celltiter 96 AQyeous Non-radioactive Cell Proliferation

30  Assay (Promega, Madison WI). The MTS /PMS (phenazine methosulfate) solution was mixed at
a ratio of 20:1, and 20 pL 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 multiwell 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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-111 WD 2006/ 105372 PCT/ US2006/ 011846 I1,.,~t it " .., Il... , ~ |~"11:01i;
12; ;00 Pyt ™ o5 50, 1. C~~1i 11:!11i~ 5X Western Sanpl e Buffer
(5X W5B) wornb@i/1s3720nl gl ycerol , 4nil( 3- nmer capt oet hanol , PEF/USRB6/011826 5nil 1M

Tris pH46-8 -anc BQaY- hoy mophgnol blue. Add water to a final volume of 50
m . Ami'matggaéﬁ&tﬂ% Qsa&ltzggﬁjgtrm@ﬂn/?&baa%‘i%rmmwr@%te‘%%ﬁ%%mgbjzs. 3g Tris

base, 11 l.yci ne,and 1. 6L t hanol.. A L aal | of 8L
and JtBFotPrtep e paiets o ed e ivn SHRYCRL B sty kT Ra g% Lo
Tweeng REs asBlyas khrithafigddiitgsle S0NCAIWS dlinabms the conogntratida dfithd oorMRBNd Keep
at 4C. ProceSsing of tunor sanples. Snap-frozen N87 gastric carcinoma

t unoméich gaverisntd 20%aeductionin vigbiegehpimBelen i nto -80C 10 freezer. WB is
suppl i ot LRAL hi I 3R20X) on ice. Each
¢ Simor 0] BT s > o G 2l b B St b e b G e 161 8
covered with 50ul of WDB and is dissadted into smaller pieces with

di sposabl e scal pels. Any residual skin,attached to the tunor is renoved.
The tunor pieces are then chopped t;urﬂlher down, and transferred into

300- 500ul of ice-cold W.B. The m nged sanple is sonicated at setting 3 on
Fi sher Scientific's 15 Sonic Di sggnq alpr 550 untill no nore solid pieces
can be broken down. The suspep@{5 is~-ythen centrifuged at 15,0009, 4C for
5 m nutes. The supernatant is 11 8ted igto a clean Eppendorf tube on ice
as |ysate. 2ul of the lysate is used fo ofal protein quantification by
following directions in the BCA Protein kit. The rest of the lysate
is snap-frozen in liquid nitrogen whi CA assay is in process. The
total protein concentration in each |ysat®Me 20 cal cul ated upon conpl etion
of BCA assay. The |lysates are thawed in a water bath, and their total
protein[concenfrationg adjusted to 4-10pg/ m _usi anGsX(nl\SBI&{t ?\ﬂ{/é | of
20% of t{henpefal. vol yne) and B (if necessary)) Lysalee| adf ISt ed ates are
boi | ed at %C &Xa@&ﬁi nutes and cool ed tgferr%om&imﬁmra]wﬁé. AMGHE| § st age,
they are friozeh at] - 20C for foH,0He st erm.0ilot|ti NB apald®@is.| ®RB Western

bl otti ng amal y§i S0 The quamcicaN@E)d adj uroed || yodBes fC.@m tlundf or spl een
sanpl esfarg thawed i n [a wate,0Bi0H and loamded atooggpalo.oo6t al O@idt ¢i n
amount omtQ 4= 12%4MT S 0 YeHEL,precAst ¢elopobogetoles W 0lwog bijowicyl at ed

pr ot ei nmarKer _Ei @C_trophor@bgy(ipgz carried @yt jat NDAOY fmes 1.5 baurs. The
separ at ¢d roterns T the gels are transterred Oﬂbo V%Oi;enbrﬁges at 100V
for abolt ® holir ild Velst@RA:SO T an¥™er | bF¥Er .| THY bl ot ard i ncubated in
bl ocki ng—buf fer atj;room te @oona,f or [ 1 dwer pro.aab | 4@.averni@og Wit h
gentl e rockg gl Prigmary antjkadcg@gal Nsto.0r8r 1 ousiHSPI0>nl i gnt0.p9 ot ei ns of
i nterest—arg appt gt at [ GH,CHRGEBOAT ¢ Tdool howp withigent|l e0.0&cki ng.
Excess anttbodiies are washed of§ wth $i X b- mnute washes i[n TBST.! The

bl ots ane thenli ncubated in HRP- Ngat e ecpn y | antyi{bodi e nd
strept ayi dilh- HRP cidnj ugat &"&tCd\ rrperg{'%e?e fogl&fl houplwi th %gﬁt lle 35

rocki ng.| Excess secondary antibodi ngd—conjugpte—are—washed—off—by six 5

m nute washes iln g 11P  Wey 105372 |PCFHUS2006(911846.0 ~' | i005: |, 11, ,,
[ T R O Il N i | O O : 1IN NS ~ S I AN | EEY
—
- CH;-N © 0.015 ND 1.0 0.1
12 19 CH,CH,CH,
13 20 -CH,CH,NHtBu 0.012 ND 23 130
14 21 -CH,CH,CH,NHt-Bu 0.015 ND 30 230
15 7 -CH,CH,CH,CH,0H 0.009 ND 20 200
200
16 22 -CH,O(CO)CH,NMe, 0.013 ND 20

ND, not determined.
[0174] Example 69

10  In Vivo Mouse Tumor Studies
Six to 8 week old Balb/C and nu/nu athymic female mice were obtained from Harlan Sprague
Dawley, (Indianapolis, 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
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TBS: T. The blots are then devel oped using Pierce's SuperSignal Wst Fento
chem |l um nescent substrate by m xing freshly prepared equal vol unes of
l'um nal ewbaneerwszad peroxide buffer and adding the m rrurus2aaoisshie bl ots
one at @ tiye.y 'Ehe;proted mlln};alnds can be visualized on Bio- Rad's fluor-S
Max 2 iddnki ""ﬂbpdmusa@ if gt Badﬁrdbe@m iagy Exnsrigontsfgre camicd out ydsy| t s of

t he V‘éstern IS are i ng
exanpistigut %ﬂné etlmeﬁfo[r}{ﬁegprgﬁg aé@eb e Of jlﬁl% SEin S\g/gel%g% st%@%h%ﬁéﬁg%‘pect s

and pehhedisEnivorfd tmnﬁrggﬁaﬁchl(ny@ml on I docurrents cited herein are
i ndi cative of the Ievels of skill in the art to which th |nvent|oB,
es.

per t Aunwordragents (Rprooripwkely deruby of 2xdPemeoriceleyare Roqted subsHieppqus
e 3 |1
adlni1 39 %8& %an?(hgtt %éltﬂglr g@ 8%%‘)1 | n\sltgfr)l%sihgéril 'S \Aé%Qg%rg%[ )e\gel%gslggtré §yWI out
t he @b} Q64p A0 0PBdaBinBntigheur) TTemandimedsiend wgesnmuned using calipgersweid tugsr t hose

i nherent therein. The nmethods and _conp |t|0n crirbed |Il;utra
pr ef aolurgescHiere grlgilated usmedhecEIRIPR f3F anfﬁlg)soglr ﬁrgf(f @ﬁaéamasw |?n %nd“ ons

on the esfglftﬁ%hé)faréé?ﬁ?& %ﬁgl@r' ens§dilsicBiloL 18P alichbie Alchfémand ot her uses will
occur ose s e art, and are enconpassed within the spirit of
t he iMicentérefollowed vasil thefdrvetimiss in e contpberofp reaehed appreximiely 1Q0PERR on

illustratively, erein suitabl C ce of
fly 200 SR EAicE S M P Tt oat o PR SRSl G BeleifcabARD

S pec I Frid déﬂ o A A&ARB L dNEMeE PoluhBavasideriddd Egﬂtﬂleehaig%&ﬁma cWillrcﬂhuﬂnaJs/ e been
enpl oye used as terns of description and not of limt S E?Ih and there

is nwalmhe,rrnu]d:tphcmby heo msieSUbfra@@FbﬁomelrQﬁ)ﬁ/ o Ereivethstwnsey gyt frng any
20 equi val ent f.t eat ur es LRef PoLitd 8RHHPREr eof . It
isr e??ﬁﬁﬁf%dg?ﬁﬁtfca@%ﬁ%ﬁgﬁfswasn% gg%gs?eg{d oss_l,t%s(?én V\nﬁ)tlflﬁ npafcphe scope of
the ipyEROISIAwaai med. Thus, it shoul d be understood t hat al though the
present invention has been speC|f|caIIy di scl osed by preferred
drﬁbodiOﬂrEﬁlExal@mi?WBnal features, nodifications and variations of the

conc be resorted to by those skilled in the art,
and ,?Iﬁg‘?dlﬁégé&agﬂil ca?& l%;%d variations are 25 considered to be within
t he ST@RErsOiert bitablishudit ive, bysindefilatexh dfihunise NSsteompeh eancerrrglls wecordiggended

| | dd wh f f th
36213?‘50@‘@3@% St bt gro Lot Bt R AT oo
<. g HRS 2% &gﬁﬁ)?o Gkl éhéiﬂo)&yﬂs shemaii1-pididin DeaaeyTe7i patrotdi®,3- i nvent i on

is also escribed in terms of any i ndivi dual menber or subgroup of
rm)rbea@yﬁﬁndm-i-mbmsmhog puappredras slagsgibadi ) exampleX ePANS: BiS aggpinisterpd ptgual
menbers as appropr| ate, e.g., by proviso. Oher enbodinents are within the

fol | ofi8&A%i ms. - 113 WD 2006/ 105372 PCT/ US2006/ 011846 [0181] What is
cl ai Mdsi($:anino-A-BRIFLIUULNTEIRG K H dadethylphadimnd-glyiethyt)- ’H{-pgiryllm[ﬂ ph,

sol vat e, taut oner, enantioner, pharnmaceutical]ly. acce t?b alt or prodrug
t her ed}pynRBdml&y]{)fZ-memylpentA ~yn-2- ol prepared as descnbed mn ex e23 above was

administered at 8mg/kg po

25 IIL 5-(2-amino-4-ch10ro-7-((4-methoxy—3,5-dimethylpyridin—2—y1)methy1)-7H-pyrrolo[2,3-
d]pyrimidin-5-y1)-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 [0176] 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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R2 NN N4 5 Rl1 RS 1 wherein: Ris selected fromthe group consisting of
hydr ogen, hal ogen, lower alkyl, -CN, -SRB, -ORB, and -NHRB; 10 Rl is

sel ect ed woamdtes37gr oup consi sting of hal ogen, -OR', - SRCTarsdodcowssae al kyl ;
R2 is +hHR Iﬁum el gcf eguyfi,om t he group consi sting of hydrogen, -CN,

C( Q.GH2-x +4- 17 ((4-Théia)R03,5-diRBRY hyridoweyDaetyl)- 7Hawsiolal2Reny | , | ower

élkyﬁ |, I ower perhal oal kyl, | ower al kylsily aryl alicyclyl
and HimEmsepcyh-2-aey Gee a2y Biopeer rraetoth B fene L b Ay
het e i and heterocyclyl groups are nono-, bi- or tri-
cycl %‘%ﬁﬁﬁ, egh%%éh’gken together with the N atomto which they are
at t aflh¥dhiept dlomeadhs/adrfiaisterattodpe canieal Byeupubstituted ring conprising 3-7
ring _atons, wherein, i.n additjon.to sai i3 ring atons are
het el BETSHES &gSBaVa P hglbtl% ?18108?]6@751"058’8@}“2% g@éﬁofgga@sﬁgﬁ%@% t he opti onal
subst[(gltﬁglﬁgmgféﬁs are selected fromthe group consisting of |Iower 20

yl,

al k | kenyl, lower al kynyl, -CN, -C(O OH, -NQ2,-SRB, -ORB,
- C( OSRSMENRZBREelanomar Xenogyaft het eroaryl, alicyclyl, |ower heterocyclyl,

aryl Z{“%‘%th%&es{agﬁ%bﬁl 1kr){ée b?ri]rﬂr{b%ulaﬁbﬂfﬁ mMELaZ%Qllaﬁaﬂq@@@l[k?according to

aryl MW, heter oarylam no, diheteroaryl am no,

aryl !ég&rﬁplfé@ytwgfb@m?@% grorlll_pe (riﬁ-@l- Hfitrkz}ﬂn,enmohp)! wett :estlxlyl,lS_hp% fmaltuﬁlat yl,

guani di nyl, pyridinyl, thiophenyl, furanyl. .indo az )

phosphd W,mfméfrblﬁ’&t'Vdfﬂ‘f,ne&%gﬁb’%@]é‘?ﬁtwpﬁéﬁﬂf Qﬁ??%y‘%?f@m? (ﬁ%’% sul fonyl ,
sul phpnam dvl < 5@ _E?eﬁﬁl W2 o0 dd Adsdrive@antthinhple PHeb@ienwBE and RB
takeﬁﬁ?}gglél{ta#e?m t épﬂvgt}glnﬁz%glpﬁa%h the;s/ aree attacph?ad optionally form
an opthomisleted 5 8hetkigpt ed ring conprising 3-7 ring atons, wherein, in
addition to said Ng]%lom 0-§ %f the .ring atons are heteroatons sel ected

f r omIE-nehigle along Bias pdmymgiersd tythe ontRl EIR¥P- 114 \wp 2006/ 105372

PCT/ 1384Rwrl ih figurd, hplot; IF tumorvolinng (tnin’) sgair(st timeddaykt e om gr oup
cons:ﬁt%:ic}%g{l%f opt i‘%lnlal 1|g;/1r subs?ti tuted | ower al kylene, - C(R12)2-, -C(O -,
-16( S)[017813@mplaiidl - S2-; R5 is selected fromthe group consisting of aryl,

het erﬁ?égl&@k\%{ b(ﬁ}/clll%/rlgagéglagl&tfgr ocyclyl, 5 wherein: the aryl group is

subst ltuents; the heteroaryl group is substituted
Wt h Byh6rs vesd bbb lisH@NinShice tH1einAd dutationyof HF29u@olos Cardiretnig eallechogprdingstot o 5
substituents; the heterocyclyl 9720&% i s substituted %ﬁw t Ot5 .

subs téxampie 69. Thooe trratmen SLQuPs 67T 51 YHerEa grouR) WEEES {HS TP up
consi sting of o N0 - ((h MWhoxy-3,5-dimethylpyridin-2-ylymethyl)-7H-pyrrolo[2,3-

20  d]pyrimidin-5-yl)-2-methylpent-4-yn-2-ol, prepared as described in example 23 above, was

administered at 4mg/kg po
I1. 5-(2-amino-4-chloro-7 -((4-methoxy—3,5-dimethylpyridin—Z-yl)methyl)-7H—pyrrolo[2,3-
d]pyrimidin-5-y1)-2-methylpent-4-yn-2-ol, prepared as described in example 23 above, was
administered at 8mg/kg po

25  IIL Vehicle alone was administered to the control group.
The results are shown in figure 4, a plot of tumor volume (mm?®) against time (days).
[0179] Example 74
Pharmacodynamic 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, 5mM MgCl12, 0.1mM EDTA,
0.1mM EGTA, 1mM DTT, 1mM PMSF, lug/ml Pepstatin A, lug/m! Leupeptin, Sug/ml
Aprotinin, and 1% Triton X-100. Aliquot and store at —20°C.
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al kyl, I ower al kenyl, lower alkynyl, -CN, -C(OOH, -NO, -SR8, -ORB

-C(OR9, -NRBR1O, lower aryl, |ower heteroaryl, |ower ali cyci yl, | E)vver

‘h_et er ocycwal2poeanogdzal kyl , heteroaryl al kyl, thioal kyl, amcmas2@dcloyisasri no,

dia kyg@&ﬁf" LREMh ), bk amng.E0xo, perhal oal kyl, per hal oal koxy,

per hak b SaBiABEFEYISX WOB)donwins 206l ghyrer)) 4mi Bimaergdptodtirael, iz, SDS,

i ndazol yl', phosphonyl, phosphatidyl, 15 pho oram dyl ul faréyl ¢ finyl

sul f th§in] 1MUTEhoHaGBdgnd 5eme Hearpopheno) Plue h‘.‘E@SWF“%& finf, Yol 50 Wher 1 n’

R8 agﬂ R10 Bag)en tt_%%e-(t:h_er with the N atomto which they are attached

opt i OHEFPY ¢ FPEF Rt ar opti onal 1y substituted ring conprising 3-7 ring atoms

\QQ F re Q{é@’gen% mr@dfté!ﬁ Bubfer tentsiak A3 Ng msdmse,cn-wgcglyqimmamnﬁgLams ohr AddeTaFoat ons
cted fromthe group consisting of O, Sand N, 20 RBis selected fr

the wmﬁmlaem%@ﬁﬁgmvfstwﬁ 6éﬁen, | oner al kyl, lower al kenyl, |ower o

al kynylor (b YBEaily
126k $HARE KHL pERDYES0HRE ACPAKE I Twéenwro. het er oal kynyl
Iovve? gaﬁh,g\?owar P}gteroapﬁg and -C(OR9;, R9 is selected fromthg éroup
lcg\rll\;r!mi@hdéc?g sf@iutidln doﬁtlgﬁRmosg/{igymﬁaiadrw\wﬂkmllﬁéﬂﬁﬁfr- IKseerat 41Geynyl , | ower aryl,
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Wi t h Preaessngelc HT"P6S‘6W]7€”F1 they are attached optionally form an opti o%al |y

subs %h%ﬁlgrgg?ﬂﬁﬁﬂ SR SinBha JurforsiaRtr@isGied e ligiid, nifrogeaduliot-BOHC t 0 sai d N
atom 0-3 of the"ring atons are heteroatons se ctﬁd t he oup
ﬁo 33|ﬁ$bzang lW)ltBﬁJs S?E@Pwnmd vAtoptoteaseingihitey G?%ﬂ @FP& gt Wc%‘ﬁg?-g{i?ﬁi‘g of
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| owe %’iléltwelgé’r?ﬁé,/al?dow\r%%r%e? &l Irﬁ%lz;/lr(%yoﬁﬁﬁg\ll\gifhé%% ?O‘I} ower 1tlgg()1ﬁlg¥2r oglr ;/I
i’:l (r)l \(Ij\e r\ﬁfélﬁ?(agﬁ ;isI &i&s?ectea iﬁt@lsﬁﬁtllelfipiécfel@ withhdisigrsehlp scadpals. shingesisiual gieattaghed/fo

yl, lower alkynyl, ower aryl h X [
sel ecth@t:tmirmme@rﬁh%“’é%ﬂ"é’?ﬁ #g than yaﬁ@ﬁ@ﬁ@%ﬁé& Er%‘i?ﬁ%rlf?d @&dTﬁéz >
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R2| i sft011wit.hgaﬁreemm@(m)d%CA@rotaheAwmu Adhegest of Hherdysate ’Gr%n;'an' BFSPB G
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The cmﬂw@umcgmtr@foég ﬁgl/jll,steé, fo ﬁgmg&;%%s%ﬂ?s)g ?ﬁ'zé,%? fa' fﬁ’%@%h%@%@%ﬁ{a g ﬁg 3 6.
phar nag Sl%tej s \k’i]f‘&f’: SRLARLS. FRL hajRktedTyReeY GretddBe8 af 95°0iTBF $hiinutes 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 onto 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 1 hour or at
4°C overnight with gentle rocking. Primary antibodies against various 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-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 -



15 R3 is selected fromthe group consisting of |ower alkyl, aryl,
heteroaryl, -CN and - C(OR9, all optionally substituted. 7. The conpound
of cl ai mwp 2006/1&5:;70I ynor ph, solvate, tautonmer, enanti OmeCT/US2006/011846

phar macayt iye al, Wd qlqept“alplmngszﬁlt or pr odr ug ther eof , wherein_R3.is
hydr Q‘éﬂ‘ e endeeloped afing Padres’s SupsrSignploYVgstdiearo chemiflaminespenit omer

enant i omer phar ticall abI ec.salt 10

@ |§u‘%§Hﬁted?¥aIPP‘§fn£§ e R A e S S L T LA
1, Bg MABHRE onftthY 8lofs ot baiiRy. , TieNAb6tciobaKs carpbavisedeed bo Bid-y
accepta e salt or prodrug thereof, wherein 25 R3 is -(CH2)"OH where

2 é nRaSﬂuoTWa@%ﬁﬁh?lmT wsing BiotRads Quapiy\Prs 98WaEH| vat e, t aut oner
u d h [
B ey PRI EHLEGR wiglyBE RERhARN & MG SO T o9 U0 L Re ot her el

i nde RETEIE Mhe Yoy 6ing @Rimples iewmt liaitkyy andlate mehdy dhmammbfozranouaasmms agt a

pol ym)r ph, solvate, taut t
or protodpateds brossieieAife A4 doperpys RBFaoRrey B andofiS RS 371 ¢
P |
t G PSR Mg b ey e ycieganie | ove

COWmeﬁfbtl@i ®b, hoevear isadpattgdtorbelprioseitvat e, taut oner, enantiomer, 5

pharnaceutlcally acc e salt or. prodru her
J@CHQM‘G(I@} Waﬁ &Ilylapmﬂcﬁ}atg thaggﬁehprﬁ%a ey ?Odlelﬁ\ewr% %‘ #}yﬁ% dr (Ygen or
- L O e difects d}{d'\&b%}ﬁ (Y EHARInd SivaftaQR heoiadcy, subell adtib@dnherent tHelein3. The
conpound of “claim1, or a poly d]ﬁ sol vate, tautoner, enanti

qd idps

g?%; mitgc@ dng catpepitiand @esslab stetoprctRyTedifathodimenth @Fee?&?nmgaw’sand( CH2) "
O ot L b sy R g R SCBE S s

t aut Q[BE wilkHeut tPikBEe 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 excluding 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 to by those skilled in the art, and that such modifications and variations are

25  considered to be within the scope of this invention as defined by the description and the
appended claims.
In addition, where features or aspects of the invention are described in terms of Markush groups
or other grouping of alternatives, 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.
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pharmaceutically acceptable salt or prodrug thereof, wherein R3 is
-(CH2)"C(O R9, wherein n=1-3. 15. The conpound of claim 11, or a polynorph,
sol vat e, Weuﬂmssnenanti oner, pharmaceutically accept ablrass@icto1sae pr odr ug
-thereomm ﬁhpu%?‘R3ﬁ*fMQ qlonally substituted | ower al kyl and the
substlﬁuéht"o §%id’ Vk | is selected fromthe group consisting of
, @) and - NR8R10 16. The conmpound of claiml1l, or a

polyﬁﬂﬁﬁh §8h@d§ aiged i rer, enanti omer, pharmaceutical |y acceptabl e salt
or pj odr uﬁf(,tolﬁﬁfoﬁﬁ(fl reppiehted By %mmaqu&sd;]wmmeqahl sobeate dhyiner, 26artipmeThe
conpound © aim 1, or a pol ynorph, vate, tautoner, enantiomer,
pharmgmbemEhllyamp@bk&blﬂefo@ﬂru&ihefGP drug thereof, wherein R3 is
substituted | ower al kyl, and the substituept on sai d | ower al kyl is
phosphonyl or phosphatidyl. 18. The conpolnd of claim 1, or a pol ynorph,
sol vate, tautoner, enantiorner, 30 phar eutically acceptable salt or
prodrug thereof, wherein R4 is -CH2R! - 7 WD 2006/ 105372
PCT/ US2006/ 011846 19. "The con, A" I'mM orapol ynor ph, solvate,
tautonmer, enantioner, pharnmaceut j€a ceptable salt or prodrug thereof,
wherein each of said aryl, heterogryl, Ryl or heterocyclyl group of
R5 i s nonocyclic or blcycllc 5 onpound of claiml, or a
pol ynor ph, sol vate, tautoner, enantloner \, pharmaceutical |y acceptable salt
05 prodrug thereof, wherein R5 IS substltﬁbﬁd aryl or heteroaryl and the

bstituents on said aryl or heteroary| are selected fromthe group
consi sting of hal ogen, |ower al koxy, | bwer al kyl, thioal kyl, am no and
di al k Ianlno 10 21. The conpound of claim1, or a polynorph, solvate,
t aut Wenanti omer, pharmaceutically acceptable salt or prodru ot her eof ,
wherei n RRY i saluhsd frbuittae grvuplconsistinet afhydrogen.dntbgehdowenalkyk det S$Fon sai d
aryl or heteroar | are selected fromthe group consisting of hal ogen,
IowerC&ﬂkwmiﬁﬂIRomer al koxy. 22. The conpound of claén11 or a pol ynor ph,

| vate, t , R GHRRpeH! Ol | -gR¥ceAnswal dkdal t or
;ﬁodrug tﬁggéggﬁ&v%ﬁﬂgﬂﬁé Pgoﬂ%%%ogen halogen -SH, -0OH, or.ﬁCN Rl is
hal ogen; amﬁmEﬁEH§ -NH2 or -NHC(O R9. 23. The conpound of claiml1, or a

pol ynor ph,_sol vat e, .t aut oner, enanti on\ cady tlept abl e

salt or %ﬁ#séale?tﬁ@fr%’ft © SORSISIEIE ¢ ydﬁ(f%r o] or H g%il sggNHz or

- N Ct?) Ji ﬂ'RldRmo'w%r hIRVE lovidr Wieny], RV aﬁiﬁﬁs*nydwermerﬂamﬂﬂwldbwvnyl | over
al

perh ower aryl; or
alkylsilyl, aryl, heteroaryl, ahcyclyl and heterocyclyl, all optionally substituted, wherein:

o
¥
K

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 heteroatoms 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,,-SR?, -OR®, -C(O)R’, -NR®R?, lower
aryl, heteroaryl, alicyclyl, lower heterocyclyl, arylalkyl, heteroarylalkyl, amino, alkylamino,
dialkylamino, arylalkylamino, diarylamino, heteroarylamino, diheteroarylamino,
arylheteroarylamino, oxo, perhaloalkyl, perhaloalkoxy, perhaloacyl, guanidinyl, pyridinyl,
thiophenyl, furanyl, indolyl, indazolyl, phosphonyl, phosphatidyl, phosphoramidyl, sulfanyl,
25  sulfinyl, sulfonyl, 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 atom, 0-3 of the ring atoms are heteroatoms selected from the group consisting of O, S

and N;

-114-



| ower heteroaryl, all optionally substituted, wherein the optional
substituents on R3 are selected 25 fromthe group consisting of hydrogen
;(C)]l?gét-NR?Q&E)MSWQZ(O)RQ 24. Thehconpound of claiml, ecTasp@eypmsiph, ’
pept el g nant ; armaceutically acceptabl
t her eoﬁ{ ! a{esr gﬂﬁxe’ﬁ 3 %‘eﬁnsf)shag ofeptianally @P];/Stlﬁmd ﬁ’évae? Rﬁﬂ?segil?at ﬁlr-l- ?:E (());ingg
and 30,R4 is -CH2-. 25 The conpound of claim1, or a pol ynorph, solvate
tau: SRr ?ZR’enan'ﬁLl oner, pga[ maceuti cal ly acceptable salt or prodrug thereo{‘,
- ogen, -SH, O—Ior-CN; Rl i ;-
N T ok
| , -{ : R*fis selected o ¢hdgranp gepsistingrf ¢ aryl, é];qp:qroaryl a{wc_l%@n@&lé@rch%}, al kyl
Ikenyl | ower al kynyl, | ower perhal oal kyl, |ower aryl or |ower ’
ter ST R4 is -CH2-: and R5 is optional ly substituted aryl or
heteroaryl V\Ithli@ér@lgaﬁﬁlscﬁubst&utéda\nﬂizwmbsummaryl is 5 nmonocyclic or

bi cyclic. 26 The conpound of cl aim sol vat t aut
enant i omer,  piby heieean! EEUPys SO é@tﬂféﬁyl&%é‘? SS‘E#SU%PEGI' ug txgr be ay\hgrgir’n R
i's hydrogen, hglog fég’ﬁ& Froggl,ls S ;tlﬂugedh%lﬂpg%ug sdibkti@niss sel ected fromthe

group consisting o ower | ower aIkenyI | ower al kynyl,
| ower per hal oalthkyhstertydlyl g'remperscsabgﬂtuteéwmlﬁﬁcﬂoyﬁ SUBREUETES;er ocyclyl, all

B Onel LY 2Bl L 3 i SIRAEE o ol Sq SR ey vt o
50' Vafi&, bt AEyl 1%%9511&&5&%1\1 R Rg(Df(ﬁQ&INC%CESng @R%e@@@mgﬁm&ml drrqurr odr ug

t hereo wherei n F\”ls dr ogen; I s hal oge R2 -N
slelkecnrﬁdld\nlrelm hbﬂarcarydr bwr elimyshydlpwer ]@ﬁteqogygéylgaqy@kyl ll‘%%@?r Qﬁk}’éﬁ& Rﬁﬂth\er
al kynyl, a

substamge-K ?lg}f) ﬁ(é!h f}glr)asr}tllafkgbﬁﬂ%e%&gb erhﬁb%lkg]f, @Q(ﬂgﬁ%k’ggy,%ﬂamw y
POl Y NBfaRfdliny} 059@5@1 thﬂ)?h@{m rﬁna@pﬁmdom;emdazozﬁ mpmmmat1¢y]accept abl e

salt or pro rug her eo rein RL i s chl
15 phosphoramidyl, sulfanyl, sulfinyl, sulfonyl, sulphonam?c{y? carbamy uryl thlo \Pan d\l H2; and

thioamidyl, wherein
RS 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;
20 R? is selected from the group consisting of hydrogen, lower alkyl, lower alkenyl, lower
alkynyl, lower heteroalkyl, lower heteroalkenyl, lower heteroalkynyl, lower aryl, lower
heteroaryl and -C(O)R?%;
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 O, S and N;
RY is selected from the group consisting of hydrogen, lower alkyl, lower alkenyl, lower
alkynyl, lower heteroalkyl, lower heteroalkenyl, lower heteroalkynyl, lower aryl, lower
30  heteroaryl and -C(O)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.
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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R5 is a phenyl having at |east three substituents. 29. Th

_ : : e conpound of
claim 25, or a polynorph, solvate, tautoner, enantiomer, 30 ™

phar macewocadd/psaecept abl e salt or prodrug thereof, wheceius2ib/ois4€hl oro

‘or bro R2 S, 2 Nk
) 1 L8 H2s 4 angh s i s a pyridyl having at |east two
subst | f GMQ %Q IOGOPOLDN. of cIa|n125 or a pol ynorph, solvate,

t t
Fﬁgrggf - vﬁé‘éﬁﬁﬂn@%ﬁ@ e e S e SPTT
’ h]a%lnaéei;tlfai‘ugyl\icc )g;chblé Laik é rb§ru%hhé}é@f @helionD; R2 is -NH2; and R5 is

1- oxy-pyri pyrid havi ng at | east two sub
sti tuents 31. A
conpound, Rbrs halqgeh.y nor ph, soI vat e, tautoner, enantioner, pharmaceutically

% "S5 RS or RIS, BB SRV RS RO RERREEENE, Tt G

O'VE‘ Ve Rt Hockpiable stk o?_f)mdﬁ‘gﬁh@boﬂ\t&lerﬁ/e OVt OMe OMe OH OH OH OH Br
~~ﬁ PN-N N H2ONN N HZN N Ove a Ove Ove | Ove Br Owe
aCI OVERGEs Ve B-NEVE(@WE- Ok O OB OHOH OH OHC o O /~c NL N

N N
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, enantiomer,
pharmaceutically acceptable salt or prodrug thereof, wherein
R® is hydrogen.
20 8. 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.
0. The compound of claim 1, or a polymorph, solvate, tautomer, enantiomer,
pharmaceutically acceptable salt or prodrug thereof, wherein
25 R}is -(CH,),OH, 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)mC(R")2(CH,),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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12. The compound of claim 1, or a polymorph, solvate, tautomer, enantiomer,
5 pharmaceutically acceptable salt or prodrug thereof, wherein
R is -(CHp):C(O)NR 'R, wherein

n=1-3;
each R'? is independently hydrogen or —C(O)R”, or
/\

. . . —N  N-R
NRR' is an optionally substituted N/ .

10 13. The compound of claim 1, or a polymorph, solvate, tautomer, enantiomer,
pharmaceutically acceptable salt or prodrug thereof, wherein
R is -(CH)sC(O)NR 'R, where
n=1-3; and
each R'? is independently hydrogen or‘-C(O)R“.
15 14. The compound of claim 1, or a polymorph, solvate, tautomer, enantiomer,
pharmaceutically acceptable salt or prodrug thereof, wherein
R is -(CH2).C(O)R’, wherein n=1-3.
15.  The compound of claim 1, or a polymorph, solvate, tautomer, enantiomer,
pharmaceutically acceptable salt or prodrug thereof, wherein
20 R? is optionally substituted lower alkyl and the substituent on said lower alkyl is selected
from the group consisting of -SRS, -OR®, -C(O)R’ and NR®R™, |
16.  The compound of claim 1, or a polymorph, solvate, tautomer, enantiomer,
pharmaceutically acceptable salt or prodrug thereof, wherein
R’ is substituted lower alkyl.
25 17.  The compound of claim 1, or a polymorph, solvate, tautomer, enantiomer,
pharmaceutically acceptable salt or prodrug thereof, wherein
R? is substituted lower alkyl, and the substituent on said lower alkyl is phosphonyl or
phosphatidyl.
18.  The compound of claim 1, or a polymorph, solvate, tautomer, enantiomer,
30  pharmaceutically acceptable salt or prodrug thereof, wherein
R* is -CHy-.
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5 20 The compound of claim 1, or a polymorph, solvate, tautomer, enantiomer,
pharmaceutically acceptable salt or prodrug thereof, wherein
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, thioalkyl, amino and
dialkylamino.
10 21.  The compound of claim 1, or a polymorph, solvate, tautomer, enantiomer,
pharmaceutically acceptable salt or prodrug thereof, wherein
R’ 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 1 or a polymorph, solvate, tautomer, enantiomer,
15 pharmaceutically acceptable salt or prodrug thereof, wherein:
R is hydrogen, halogen, -SH, -OH, or -CN;
R! is halogen; and
R? is -NH, or -NH-C(O)R’.
23.  The compound of claim 1, or a polymorph, solvate, tautomer, enantiomer
20 pharmaceutically acceptable salt or prodrug thereof, wherein:
R!is chloro or bromo;
R? is -NH, or -NH-C(O)R’; and
R3 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 -CHy-.
25. The compound of claim 1, or a polymorph, solvate, tautomer, enantiomer,
pharmaceutically acceptable salt or prodrug thereof, wherein:
RY is hydrogen, halogen, -SH, -OH or -CN;
R! is halo gen;
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5  monocyclic 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 R3 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 substituted aryl or heteroaryl.
15 27. The compound of claim 1, or a polymorph, solvate, tautomer, enantiomer,
pharmaceutically acceptable salt or prodrug thereof, wherein
RY is hydrogen;
R! is halogen;
R?is -NH,;
20 R3 is selected from the group consisting of lower alkyl, lower alkenyl, lower alkynyl, all
optionally substituted;
R*is -CH,-; and
R’ is optionally substituted aryl or heteroaryl.
28. The compound of claim 25, or a polymorph, solvate, tautomer, enantiomer,
25  pharmaceutically acceptable salt or prodrug thereof, 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 chloro or bromo;
R? is -NHy; 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
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5  acceptable salt or prodrug thereof, selected from the group:
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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-



2

ZI O
Z2Z0

10

15

20

25

PCT/US2006/011846
33. P “A“rnet%(v)c{i‘glfut;lréat1n£cl; a“nzilﬁlglg\{flllc‘iual having an HSP90 mediated disorder comprising
administering to said individual a pharmaceutical composition comprising a pharmaceutically
effective amount of the compound, polymorph, solvate, tautomer, enantiomer, pharmaceutically
acceptable salt or prodrug of claim 1.

34.  The method of claim 33, wherein the HSP90 mediated disorder is selected from the group
consisting of inflammatory diseases, infections, autoimmune disorders, stroke, ischemia, cardiac
disorders, neurological disorders, fibrogenetic disorders, proliferative disorders, tumors,
leukemias, neoplasms, cancers, carcinomas, metabolic diseases, and malignant diseases.

35 The method of claim 34, wherein the fibrogenetic disorder is further selected from the
group consisting of scleroderma, polymyositis, systemic lupus, rheumatoid arthritis, liver
cirrhosis, keloid formation, interstitial nephritis and pulmonary fibrosis.

36.  The method of claim 32, further comprising administering at least one therapeutic agent
selected from the group consisting of cytotoxic agents, anti-angiogenesis agents and anti-
neoplastic agents.

37 The method of claim 36, wherein the at least one anti-neoplastic agent is selected from
the group consisting of alkylating agents, anti-metabolites, epidophyllotoxins, antineoplastic
enzymes, topoisomerase inhibitors, procarbazines, mitoxantrones, platinum coordination
complexes, biological response modifiers and growth inhibitors, hormonal/anti-hormonal
therapeutic agents, and haematopoietic growth factors.

38.  The use of the compound, polymorph, solvate, tautomer, enantiomer, pharmaceutically
acceptable salt or prodrug of claim 1 in the manufacture of a medicament.

39.  The use of the compound, polymorph, solvate, tautomer, enantiomer, pharmaceutically
acceptable salt or prodrug of claim 1 in the manufacture of a medicament for the therapeutic and
prophylactic treatment 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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41." A compound ofl claim 1, or a polymorph, solvate, tautomer, enantiomer, pharmaceutically

acceptable salt or prodrug thereof, selected from the group:
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