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WD 2006/ 138304 PCT/ US2006/ 022975 Pyri m di ne Conpounds

CROSS REFERENCE TO RELATED APPLI CATI ONS Pursuant to 35
wWWJ306/13880{ e), this application clains priorityP€DUELB6/022975

Provisional Application Serial No. 60/690, 267, filed

June 14, 2005, and U.S. Provisional Application

Serial No. 60/798,596, filed May 8, 2006, the contents

of which are incaqgporated h&rein 5 ref erence.
BACKGROUND Che VfﬂéBICimﬁ OMARPOUNGY cyt oki nes t hat

regul ate the adhesion and transendothelial mgration

Ceact | of RORAHURENCE (IRICATED IPPEITELRONS o

A Swrsvaht @135, U0 139(eRlthis a@hcaiR&gcﬂMmslplmbﬁgr to ULS. Kﬁ)mpional

WM G NG A TR T o .
Se PNBréd%ses%oﬁfeB%%?&% &@,u Jb‘éon‘?énté SRR e do%cﬁa@d herein

emat opol ét'i ¢ syst ebor et al., Bioc

by lefeasrwe.col ., (2002) 63:1191). Approximtely 50
chenoki nes have been identified in humans. They can be
classified into 4 subfamlies, i.e., CXC, CX3C, CC,
and C chenoki nes, basM(CKGR(HJNDsiti ons of 15 the
conserved cyst Sld t t he N-1ermnal uf fer
et ‘gfemo Wﬂéﬁffém 88‘10 @E?t at reg%le@égl %E‘e%@ The

uarﬁélﬂb&&lla%lgwﬁﬁtdfmoémemﬁ lsh HSuRE Br R ata lPééction

their binding and actlvatlon of G proteln-couple
N%h@}eﬁﬂbrlgat( ERaRe9L., (ﬁﬂ(ﬂhé 96;9@1803 et flada. JTBM@IO@RL’MI Integr.

Corgf BB feMR A Er repoficetio RGN Sy o B i o

trafEEIEAD K d1Sining Gn3bniibwaSo eid dbvalaph¥ntdfonashdpbit bane

marrow stromal cell lines and found to act as a

hemgiteppidtictsagiens (Aiwebgsed ale BiodienBPhamasol, 217 k349 bt
Apftisinal 50 Shorh RS B plch Bt Bhdnd, TREY oy ¥ Afhsitid
mtopﬁt ﬁtb!ﬂdlﬁlthés 1@6 IOXC, @I CE ahd Yodenekings, bBkedon thé paditions of
(1996) 184: 1101) The physi ol ogi cal
the PW&W@ ﬁy%$lnsm51d1w$ & theNrtgmupal Prestered af chrepdsdihanppcebSci.,
(20!)%%%59 She &oﬁfgma?ém&%i%%f bR s ﬁ%@ﬁ%ﬁh I%?lthelr binding
normalty i n bone narrow nyel opol esi s, cerl
andl agtiydtiop @if € preteimochpiel rebepltdra (GRER S anphe nell uxkaga stake (XCR4
al ., Natur (1996) 382 35 et, ,, Proc l .
recsidyfor Gample, etf@gg’f %ﬂ&“ﬁ@@n&?& f,actﬂs-llml)?%@é&wmber
of CB8 chS&Rokikds. €t al . Pr oc. Natl. Acad. Sci. (2002)
99: 7090). CXCR4 recept or is expressed broadly in a 1
WO 1064 /MB3B@MmaHTTIdus? @roev/mgmowvﬁrqmlyelbhn@s and deund to

act gﬁ%éﬁ%ﬁh ga&tfryﬁ £or progncl}l]il’clglg3 BYafs ﬁ\‘ﬁ&n{(awa A% VE %%l?n”?, (1988)
18:1767). SDF-1 also induces bone marrow colonization of hematopoietic precursor
cells during embryogenesis (Bleul et al., J. Exp. Med., (1996) 184:1101). The
physiological function of SDF-1 is mediated by CXCR4 receptor. Mice lacking SDF-1 or

CXCR4 receptor show lethal abnormality in bone marrow myelopoiesis, B cell
lymphopoiesis, and cerebellar development (Nagasawa et al., Nature, (1996) 382:635;
Ma et al., Proc. Natl. Acad. Sci., (1998) 95:9448; Zou et al., Nature (1998) 393:595; Lu et
al., Proc. Natl. Acad. Sci. (2002) 99:7090). CXCR4 receptor is expressed broadly in a
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descri bed as the major co-receptor for HV 1/2 on T

| ynphocytes. Although initial interest in CXCR4
w@pioagssspsm f ocused on its potential applicatiBeCI/U82006/022975

AIDS treatnment (Bleul et al., Nature (1996) 382:829),

it is now becom ng clear that CXCR4 receptor and 5

SDF-1 are al so involved in other pathol ogical

variB R VS0 DaRieE e Sl Gl bl e s B0
desckibod 3§ﬁﬁ)maj&)€€%cepfcﬁ¢&ﬁﬁm—l/a@d Tpmphoddics. AlthoudhGiniel
w del y _expressed in many tissues during enbryonic

integpst i) GRHRA antaganisoy fcusedioa iispofetisippplicajon Shizeptmetn

t
(Ble?.l? 81}’!3 Eeq;aa & 1@56 u:! g‘if’égb }t ik {rlréé\g ISF%“Q%%IE%}?P%WAZ ?etcklﬂ& and
SD]Mcare dl§b i‘nooﬂmeﬂ mhalﬁertphmolé@léancdnémhs sush a$ heameididdrthainis,

ati, PR o tomeEn AL deLg ok o et v obE e, cxoma

rec W%’E%DFTP&@ a 38 V&M WiBely $x dﬁ%&%g n%aé%sgésﬁﬁﬁﬁg EMblyofic

ertain pyrimdine conpolnds are ective in
developatitn @urthérl t'hm@ﬁiQRAySBEd pathayehad bemnashewn (ebgcritically

e evel nenta or er.ative.
invelek HIBE eBbloreoB of 5T BB & iry b SevRcAlnlbnb B
fous@ADIRE SOFL EROHLOEISV A& & -an ififelRitd ind XCBRAGRECIERE BEIE) -
In addition, these conpounds, when used in
activelpprtiginaterin fiertissiG ESMegptiBEPIPCEstct or , exhi bi t ed
synergistic effects in stemcells and endot hel i al
progenitor cells nobilization. In one aspect, this
i nventi on feat ur es pyr i SWMIMARYonpounds of fornmula (1)
1s‘?‘ 1[1)151%1'11 H)ngs g ﬁi‘%‘l gqr\e)l cy'cscggery Na%?rﬁl%lb}tﬂ%ﬁme crom%ound's%re
effeb@@@ﬁlhﬁauﬁg tniflafnatdr ahBikmih HEREQY.El, Bstinkydthy)r
together wth L2 and L3, is C3-C20 het er ocycl oal kyI
develgpmepiel oridegpnerative disqarspey disseliguries throggh theg bandiys e,

el
cheftbii Rech B @ PXRS op CRCR er@lordy 1S hEHrd g compounds
wheﬁi4use&1 & Eemtm@Bionetidr @CGh/SF Qﬁ{xxﬁyfactoﬁ, Irel):hll&ted g@eﬁgimb (efRFckgthm
C20 et roc oal ky L3 is -N -,
stem eel?s @ﬂfpdoth@tagwﬁwor cgks 108y ¢| oal kyl ; or L3,
I reTe s Yol
9%30% %ﬁh é%%’?:’f/’?f o Eﬁﬁﬁeé Bg?ﬂgﬁﬁé)&g’g’ogﬂssso4 iR (¥
thelPSFIIlsUSZO%/ 022975 L3, together with L2 and X, is
C3- C20 heterocycl oal I%I; each of Rl, R2, and R3,

Ry

N
N/J\II\I/LKL{LZ‘X/RS

Re .
In this formula, X is -N(R,)- or -O-; or X, together with Rs, is C3-Cy heterocycloalkyl; or
X, together with L, and L, is C3-Cap heterocycloalkyl; each of L; and L,, independently,
is C;-Cyp alkylene, Cy-Cyg heteroalkylene, -C(O)-, or deleted; or L;, together with Ls, Ry,
and the nitrogen attached to Ry, is C3-Cag heterocycloalkyl, or L, together with L3 and X,
is C3-Cyp heterocycloalkyl; Ls is -N(Ry)-, -O-, aryl, heteroaryl, or C3-Cyg cycloalkyl; or
Ls, together with Ly, Ry, and the nitrogen attached to Ry, is C3-Czo heterocycloalkyl; or
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i ndependently, is H d-C10 al kyl, C3-C20 cycl oal kyl,

C3- C20 heterocycl oal kyl, aryl, heteroaryl, halo, CN,
WORSB6/1838Rc, OC(O) Re, C(O Re7 C(O NReRd, or NReRIUSHRM6/022975

is H Cl1-Cl0 al kyl, C3-C20 cycl oal kyl, C3-C20

het erocycl oal kyl, aryl, or heteroaryl; and R5 is C3 5

C20 cycl oal kyl, C3-C20 heterocycl oal kyl, aryl,

Iv G i Wt bt - C20
Ls, BRI el LR RIS PR Lo ikt dog 2" 05
indepndehtigas HeC,-Gh ¢ dikyk, C3-6,,CPel6Ryl, OeCarlrtyrodyoblkyl, aryl,n
whi ch each of Ra, Rb, RC7/ Rd, Re, and Rf .
heterqaad paaler o QR COGRe, @4(@Re CENRy ICIOPIR EpordyReRyaRads .

OGRS el IR i S R -
Cao bl enllod y(C3-Ognlhetetqcyeloikyl, anyl, heterandyorlC,-(,Q alRgt sbstitatgd wath
Cx- (o uitoglth Gibuetarnaciolsh o NIRHROZ B o tIBE wh Rk Ce-Co

hetegclft‘érgllo%yi;;n #0h kedoh dfRdeReRIGDL RY ang RY h%p&he@l'\}? Igb I)I,_ (’31-010

ene, -C(O-, or del @t €d;” aiRd L3 can be - _
alkyl,(C3;-Carcy¢loaliyl, CaCat@targayclvalkiyy laryl Asteronmgl, ex-&i(P)Rs R being H,

S, o RS, PR b,
O Rel&riag toforriulasl)i 4 shbes o‘f"téfg'_iaﬁﬁ@@corﬁ&un&@descﬂbed above

or het er ocyc| oal kyl

cycl oal kyl (e.g., C g ¢
are thosssinjwhighey cap tg?ﬁ-lﬂﬂ% eachpkly and(le, depepdently, eamrbeda-Cio

o SO BB A e 0 LPn o

one €8ariA6, i ¢edtaia bininiditscotgduhdy, &5 BCNERal kythese asntpounds, Rs

heteroaryl; and Rl can._he C3-C20 heterocycl oal kyl

(e.g., -NO-N )-Ngr As anot her exanple, in

peiR gl pec 20 RQENES, fe.g.,
e B R B e compdaras ofy? s AMER Yy B

-(CH2)3-§1’CE‘20 )3-N substituted with C3-C20

het er ocy I e.g., or -(CH2)3-~/NJ, .

cyclpelbté@s&,m 0 r €1 Cefoo faqtﬁrypyé%@al SeRstigtied ity Ci-Cro alkyl
N( Re (e.qg., ~—~/1] -(CH2)3-NH CO ~- (CH2) 3-N

~ ) 3N ( X, or \ ), or R5, together with , 3 WD
(e.g2006/ 304\ p@/ dappe O 02 ARy IS ubgRute? OritheN(@ R EY, dih whick ghch

ot Sl RS A0 O ok Sehandh e &
hetcf5OIYL AL Bt ko b B Aot oRUSBAI L o

et érocycl oa aryl,

O NR R\, SRy S N(R R'), OSBR, or PQOR) 2,
§——N| n g eagh o?—lER‘ and R', independently, is H,
) , OF ). As another example, in certain pyrimidine

compounds, L3 can be aryl (e.g., phenylene). In these compounds, Rs can be C;-Cyp alkyl

/T \
o §-(CHy~N. O §=(CHp)s—N
substituted with C3-Cy heterocycloalkyl (e.g., ~/ or

2 H

%—(CH2)3—NO %—(CHz)s-NH-O
) or C;-Cjo alkyl substituted with N(R.Ry) (e.g.,

/
~(CHz)s‘NH4<:>O —(CH-)a—N ~(CHy) —NH‘<
g % (CPas \, or % 23 ); or Rs, together with X, is

>
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5 C1-C10 al kyl, C3-C20 cycl oal kyl, C3-C20

het erocycl oal kyl, aryl, or heteroaryl. For O -N
wex@apsssp4 R3 can be H Cd, CH3, OPh, optional | BCT/US2006/022975

substituted with -N NH OH, \ _/ optionally substituted

with Cl-C10 al kyl, C3-C20 cycl oal kyl, C3 C20

het erocycl oal kyl, aryl, OH, C(O )R,

CONRRY, SOZR N( OSGSR PO(O'\’)Z or
NH(R ) substitute Wlth I ?NHC(O)R‘ As anot her
Cs- %ﬁ%‘o@ycl&@kyl e ge yr N dinR; carpoHNhdo CL8 £AKkYy1 0OR.
C20 cl oal ky aéky cl ohex | ene). In _these
Bons Gondg hegoesilpalle Ghticoaly sibRYMIC B O GoaliohihCao
cyclﬁél?ilﬁ%%y%&%r&%@%&geﬁﬁu R RO PO so

C(SN(RCRO) QﬂﬂgRal df PO (OR3),, GR WhivdteactooyR1 anll lk’y,lmd@egdenﬂﬁ% I,
ﬁ‘ﬂ C&@N({(QR R'), S2R Cfl % in
Cr-Gantan. B Helogly ohenemwm@nw{, or hefbrpissl For
Cl-C10 al kyl, C3-C20 cycl gatkyl, =
het er ocycl oal kyl, aryl %—ﬂr hed eé“—aar yl The term
exathplekB) danfbeftlICd, €H;, OBt ur Ated or t optatretly sibistitmsed with

or b ched hydrocarbon noiety, such as -CH3,
%lﬁf?ﬁﬁ H2, or branched -C3H7. The term "al kyl ene”
oHfefers A Oe@nghegl?) sabit; tut%@‘&v‘:’thi‘fﬁﬂo Qﬂca}i @?@ZHE}%&@M '€3I@z§r

‘or branch ocar noi ety
heter@g¥sicichikyl, Ilbah QH;@QO')REKE@@N IQ(OM&(”R? é,f&QzR ,t@(SaN(R’R”)

0s G2 Gl Tor BT UL P DESRNSERTRE'. PR Bleli grampte

in c&r@din ﬁﬁﬁrﬁﬂl&rcoﬁfﬂ)%ﬂﬁdér Bf &8 berG}[Cz@ E?J@élk}?q (e.8Y eYdlhexylene). In

hydrocar bon noi et such as cycl ohe

theseyompenarRseapibe Crigo dlsytaubsstiod sehoYBaRRYE-E r ef ers 1o

a saturajed or unsaturated, non-aromatic, cyclic
%((m;%emy n@ at | east one ring het er oat om (e.g., N,
or S)\—stghndR, cﬁrﬁe&t}@!ﬁh@feﬁi@&él@ﬂk&l Substitutel wath ), -Cio
The term"aryl" refers to drocar bon noi %haw ng

alkpe o cmlomsylecacmmrecycmag@Y aB’JaQBI’ el §

R e G L T

H, CeCmalky§tar©g cydioalkyf @f-Sle@ter@cyﬂR)Ia&tyy abhgyorigtepseylor

nore aromati c_rings that contain at | east one

het'@ederbralpd” gpiers tg a sajurgied QOWE%@S@ Ainear or branched
hydFcAbIRaRRGY Agen o CHfl, -, Sli-Ch A atned @ﬁ%e THEY,

nmol et es include furyl, ury ene, oren pyrro
“alhylﬁne’h;dfers oxadighlght, sdtwnttd 20 hyé.aturaihd dmhmr brgx;chedjlyydrocarbon

mo B Wit “CHPE S o et brGiblom ey B it poe

mo@@tlﬁbﬁ@éeieaﬁldﬁu heteRSattm (S ANhe! &rsaafmk ter! F@Elbhlﬁﬂe Qefers to

hérei n i ncl ude both substltuted and unsubstituted
a safypated prwnsaturated sosgramaticeeiclic hydrocarbon moiety, such as cyclohexyl

or cyclohexen-3-yl. The term “heterocycloalkyl” refers to a saturated or unsaturated,

non-aromatic, cyclic moiety having at least one ring heteroatom (e.g., N, O, or S), such as
4-tetrahydropyranyl or 4-pyranyl. The term “aryl” refers to a hydrocarbon moiety having
one or more aromatic rings. Examples of aryl moieties include phenyl (Ph), phenylene,
naphthyl, naphthylene, pyrenyl, anthryl, and phenanthryl. The term “heteroaryl” refers to
a moiety having one or more aromatic rings that contain at least one heteroatom (e.g., N,
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ot herw se. Possi bl e substituents on cycl oal kyl ,
het erocycl oal kyl, aryl, and heteroaryl include, but

wae®@onss3od i mted to, C-ClO alkyl, C2-Cl0 al kePg1/1S2006/022975

C2-C10 al kynyl, C3-C20 cycloal kyl, C3-C20
cycl oal kenyl , C3-C20 het erocycl oal kyl, C3-C20
het er ocycl oaI kenyl , - C10 al koxy, aryl, aryl oxy,

0, orl§. &y safﬂ%%z%%ﬁmﬁls SporPE R, i, A BB,
thienl V@k&w lnh@Azesqe RhiadoyOpyridit, ahﬂ@xlqdma@ohm Yuirolyd,

al kyl sul'fonyl,” aryl sul fony acyl am no,
lsoqlamlmlcﬁadymdolﬂm not hi oacyl | am di no guani di ne, urei do,

IRl gﬁﬁyi ngSQeZarmsg&' ﬁl% ?@k&?&oa@é%ﬂm n@B8aryl

menﬁdﬂ@& hedeliERtiadObotR bwéhtuta’@ll dap hasidstitated mﬁilﬁree,ainﬂ’qsk gpeeified
include all of the above-recited stl except
othemsecmsabwubst@n@mCXFIR@}S  hetgrq @92 4&9‘?&? ero
r oc _ vit...can
o LSRN L PSSR i, e kR T

er a

cyclddiityd, Cr@pryclonkémbidir@s hptgrocpiletilkg, @9@@d1eted®ydbalkenyl Ci-
formul a ( ve in which, X i

Cro allsqsyy, gL, ewl%%ﬂ?_tgoawﬁ ﬁ&%@éﬂw §inog CCPJ@@A‘&F’I%PE?QT@

dlallgriazi%g a?ﬁ%ﬁﬁfbahﬂﬁylﬁﬁﬁo hygfo%'r hal@éerfj ﬁh@t(ﬁcbw Iaﬁtyltﬁlo arylthio,

C20 cycl oal kyl, , _het'eroaryl

Cl-Cdealhyleldfoan arsésmfonﬂla@lammab l@ymnoa@,sl, aatothjercyl hm}dmo,

s, Moo RbD: “ R C 9K SR iy st

On thé‘&ﬁ@ﬁfﬁ& rﬁdsbﬁble'sﬁbsfd,tueﬁfs daldya) Mlene@rl@@oﬂ&}ﬂbﬁbﬁh&yﬂe all
- C20 heterocycl oal kyl, aryl, heteroaryl

Ofth@QbOVGEI@@F@ Suwt@n%excﬂ(t@lﬁ%p alfsplofrRarelkenyi, aR&ﬁfl Claﬁlgynyl

ool g SRy LSS L

hetesmdiey laspeof, tlﬁ%hn&éldwﬁ&"ezttﬂgepi’rﬁmda’ree:oﬁij)o@ds oélfdmiuh’(é)
or d-Clo 25 heteroal kyl ene; in which eac
shovn abowg in whichqig -NfR.) -,q% Bléilﬁf lyanld%@ qﬁe@pgﬁt]g is (ﬁ-wa

L | |
Bt cFRERISIE RO o Bl iRl o
hetefo@ry];ﬂraie{dtéd, RaissilijfSe€Croatkyl, e - q:jd sycloakyly arpk Hetpsoaiyli laln €N,

ORcg PR, OBl hRe GOt ob g R Dk e afi, '

indeﬂé‘ﬂc\.ﬁéﬁt‘i{’§;i 11s %g -EIW C@@ﬁ)h:y@lfoal 1, @g@zﬁﬁeteﬂgwwl Y,

hetemawlelwdm BN, GR., QIQD%OQ(Gﬂ’ep@@)@m(F(@)NRsRﬁ-PleRE& ayipach

al.k e r a aI kyl ene
of REMELRE dormfthitap B Pl ARAERERSER AL SR B
hete?f9610 ARG a1, %ﬁé‘t@ﬁ%@ﬁ%ﬂ%?a?lﬂis togethet afe G1eCyy aﬁ{yldﬁé oa@g-Cio
R5 together ca CH2-: one of R, and can b

heterplkylaeainyhick 945>§t°if B@t%deRthN@mﬂzR) Hafiep@%%?m Y:llﬁHV\ﬁi

0 ) Yaryll ¥1' f
sl cegfofReh B! RAERBRRIOA oy & Hiorpdryn St o
h etl@féiﬁhg to foemgla,(I)pmsubeét of {Ke@hﬁ)désd‘ﬂi’de{i p)'nmmtﬂe &)mpounds are
CH2NH( CH2) 3NH_ ~ ano{1 bei n
those in which X 1s -N(R,)-; eac
deleted; R; is NRcRy; each of R, and R3, 1ndependent1y, is H, Ci-Cyo alkyl, halo, or Cs-

Cyo cycloalkyl; and each of R4 and Rs, independently, is H or C3-Cao cycloalkyl; or R4

1 and Lz, 1ndep)endent1y, is '_CL -Cyo alkylene; L3 is

and Rs together are C;-Cy alkylene or Cy-C heteroalkylene. In these compounds, Rs
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5 R3 can be \---/ substituted with C1-C10 al kyl, which

is in turn substituted with C3-C20 heterocycl oal kyl
W@r00OR383R bei ng H, Cl1-Clo al kyl, C3-C20 cycl oab&yiU$2006/022975

C3-C20 heterocycl oal kyl, aryl, or heteroaryl. In

still another aspect, this invention features a nethod

for treating an inflammatory or inmune di sease, a

devel ntal or degenerative disease, or a tissue 10
in u@he nmet hod i ncludes adm nistering to a subject
can b € h&reohd® t@getmp&sm\& @FIQ@H% @ﬁe&'l&aﬁ&RﬁQﬁ@be Ci-

lé;l m di ne conpounds of formula (1) shown above.
Cuoa

Lottt it NCBR Y AR RICh alt OF R anoR x riepérent, il

CrGiaidh Rl o SR P S el e of

di sease, ;or a predi/Spasitjon towsd such a disease
with theipGHpoPw fe%—@H @ QHJ_;NH(CHQJNH?e@
Rc.aed Babeing cure, relievé, onlter, atféct, aneliorate, )
pr event e above- described di sease, the synptom of
it, Nt heppredi sposition toward it. An inflammatory

R; o8l BEASA LS Chanaahen vadd, o, alkbp%hchqg inSHEE Bkt Ruted Hithe
or chronic inflammation. anpl es incl ude

Cs- Gzeh¢t¢rep§a:ﬂwkyl |0nQIRaerrxng§ U eCmatkyb €5-Grecysiqalkyl, C3-Cao
atopic dermatitis, allergic
hetel%%%‘i ]jt(yl %tl S, l’ybrti caria, necrotizing vasculitis,

Zohpsxnmleﬂms aspa&g:ﬂﬁs i éntioh Yeaef &L hbthbd Fdrred@secat] i ti s,
eosi nophilic myositis, polynyositis, dernatony03|t|s

inflagaptelg oF NS HiBoasaeday P RAHCR Al frIdaERRRTAENG AISRARBI o & sSuS
mjmgol i @ﬁ@@n&udes%ﬂﬁ]st@nqé}b%%ﬁ%@%qg Aecd tﬁ&%@i‘ dnve?fectwe

persensi t i seas
amotng»tpé oReosinbieviytrinidine eompointls of foerasiaifh) ghowi abqsree unoni a,

é, ed t e. hypersensitj vi ty erstitial |ung
B amo oyt oF resmen refesh iqﬁdgrapwep% PBR PO paTimigine
comﬁ&ﬁﬂ?: P4 Gibichhtvbhd MBUARBQecliesRi g@&hﬁ@ége' dymrAsth WBucnal

lergic rhinitis. An I mune di sease 1S chHaracterl zed
d1se¢;:y & arpypdasposmonhwud isachct dlSﬁaSQ;fWI'thHhe purposedo cenfst &#m

S |nclude au as rheumat oi d
therd g R ¢1Eoet ot e TSV, Mgt 26fqc B St pEprey A e Fbove-
descEbdd HiSsHRS Qﬁ@%p’fdﬁ&ﬁh‘?& tAe Pre@iépSuitidnty@Bidlie onset

di abet es, 2006/ 138304 PCT/ US2006/ 022975

gl dmenfamometony disease lsyha@ptnmdém dlpedl or ss'rsgemia,rﬂcyte@s ichignic

PRI eAholeE AR Ry Rt PR e gt

eczefre, goplcﬁyﬁﬁeeiﬁspalleagiabbntﬁoa&erﬁ]aﬁhs hirpeiriaemetdtizitigh wasculitis,
responses,. g all ergies, insect sting all er(gl es, ..
Cu%fiogf yascplatis, &yp %?PHSWEV MWW&%WS@@M 1c TRYsEs: PAWNYRFHiS.

denﬁ&f&os}’tﬁr 2t éjggﬁ% hific SRAR Ifs} ’mﬁ%hﬁ]% ﬁov?el%ﬁ’s%gsreg f‘@%, go’hn’s

human | nfruno lency Vv cancer
disedse and ulcbraﬁas toht;sb d&pa’smsmvﬁp Tuong, dldelashs Q@' g., by@aryensitivity

th 0i d, and hae ieti.c cancer r
8 Sesinor s O A B s RS S GRSt e
dlseéjsb of: BII6 Tk oPhR H1RbAL G HofsROLABT D 48GiathEFth HReumatoid
arthritis), asthma, and allergic rhinitis.

An immune disease is characterized by a hyper- or hypo-reaction of the immune
system. Examples include autoimmune diseases (e.g., theumatoid arthritis, psoriatic
arthritis, systemic lupus erythematosus, myasthenia gravis, juvenile onset diabetes,

6
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| oss-of -function or gain-of-function. Degenerative
di seases generally refer to change of a tissue to a

wo owen3ssnd | ess functional form Exanpl es of a PCT/US2006/022975
devel opnental or degenerative 10 di sease include
spi nal muscul ar atrophy, Duchenne rruscul ar dystrophy,
Par ki nson's di sease, and Al zheinmer's disease. Tissue

glomejulonepiaitBatdigmane sadida, ﬂﬁdyﬂu@idg\éﬁorﬁlﬁzﬁﬁss §ys&&me selerosis,
i schem a-reperfusion in stroke or nmyocardia

andimeylple selereyis), @ma@@mnlanﬁammatm disepsesf (c.2. ,rsw@mcu on,

coh [ ver . dama
e B 3k S i ipaben, AR it SR s, pran
rejettide mcmimg(aelograﬂ refleOioRY; bihdPgrafi-Ritsnd-Bost ai8€a36), Sjopetni t h
and nechani cal forces

5{ fltIS C 15 infection),
syn QE@ UG PERIOAERigaeY VERBIREACHEN, GRNGET (o bTRIA] larpasésprostate
Y
oA e L A b AT i
in JEﬂvylopmmtgl dlsqaswsya;re sdowth omjiffergntiaiod r¢lasd dﬁoﬂdbﬁ&h&t feal to

injur su in need of treatnent of an
st ipBot el HoCote DoBSiTAT s 45piscs EORRY FdRRp ghange of 2
tiss@CkdiaNbweereshs ‘Mﬂchoﬁal@é(rﬁi rE)gﬁr s%‘?ﬁﬂ@%%kﬂm%?ﬁ bk B neratlve

above and one or nore er t utic age
disepseainplbde spial ssenlar atmahn @emherme ageeatlar dystrapdy, Barﬁnm!%
roi dal .or a,non-s

cisefe A EFIEER 0oy Bl et by Oxeive stress (.,

1schbmw4mpenﬁfsﬁtm iheaelpd &mydratdedl Eﬁﬁrch@n)?éd?ﬁﬂlé&ﬂéxﬁ RBlivhtion, graft
ul ator a TNF nodul at or | rmunosuppre35| ve

reJe%(éhP henpicg)s (e Syacdopinduers lﬁoer dalrh@etoe mycosabtissue rremetsyn
N

infeatiort) handswavharicaidoroes (@lg. cipéﬁﬁhﬁmy) (Bxampled U tifdge idigies include

b ﬁerlod of treai} 5{{ In still another aspect, this
raif jur, RS iRene liverdamage,skelgtal wisclsmampikidnenidgmags, sancegatic
[112) e net hod
mju%yr)]c 53@2&%@#%{]3 erld%%&n{e&lsrﬁgﬁgégtmﬂ& need t her eof
an Aefubgest inrecd vbiredtment affae aboverdesariley disehgdi can also be
The term, "bone

of formula (I1)... shown above.
con gy RN AR st b o pytiidging coppPaaPeTEd ghavaEhan SigRere
heBeh f |
othes thehesti CRIhal EXRIHIER 0f Suchla (RS NBL LA RIG UL B8 erdwih

factqucy stgpdsd o @E@gmrm@@mkndbmmatamﬂr@mxz a@ihilsitor, a

teuk S L FSBaY bl 0E AR P a3 D ol on°
lmnﬂmpmppresmm sgdnn(eegmtdwmsﬁcﬁﬁfe C?esrha té‘rﬁﬁ"@oﬁé\irreiﬂ?taﬂﬁiﬂlﬁered”
d, .The R1 N rmethod includes reacting a

fefe@&ﬁﬁgfe}%st@?n& %@rﬂ@ﬂmﬂcanmsund a6l apeoh mereofhpioher@peutiy agents

at the same time or at different times during the period of treatment.

In still another aspect, this invention features a method for enhancing migration of
bone marrow-derived cells to blood. The method includes administering to a subject in
need thereof an effective amount of one or more pyrimidine compounds of formula (I)
shown above. The term “bone marrow-derived cells” refers to cells originating from

bone marrow. Examples of bone marrow-derived cells include, but are not limited to,
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156

HZN-A-N ~, N __ 0 5 of the fornmula to give a conmpound of

formula (11): RL R NIl RT R7 R3 NHAN,,~ N
W@ bdop/13d3 t his fornula, A is phenylene, H2 HPET/TS2006/022975
~-<:>-C cycl ohexylene, , or ; each of Rl, R2, and R3,

i ndependently, is H C-Cl0 al kyl, C3-C20 cycl oal kyI
C3- C20 heterocycl oal kyl, aryl, heteroaryl hal o, CN,

o s R S P A R B T o

endotheRalipPogeaasleny! . benzyl oxycarbonyl, acetyl,
phenyl carbonyl, or trialkylsilyl); in which each of Ra
arfal s anothefenspestihis lnyventiag fepturcs a chemica]|syythetiaametbod Th
cycl oal kyl, C3-C20 heterocycl oal kyl, garyl, heter oaryl
“C(OR R being HCl-Cl0 alkyl, E3-C20
cycl oal kyl, C3-C20 heterocycl oal nyl, or
het eroaryl. The nethod can further l cJlude

n
: h .
et RIGRIARE oot L RTREL e BBl B0 o7 e ot
(Ir1r). I'n a supset 0R7corrpounds of formula (111), Rl

i s N( RagiN—alty Which and Rb, independently, is H,
Cl-C10 af kyl da-/cﬁo/cy kyl, C3-C20

het er ocycl oal kyl, aryl, et er oa ese WO
Ofth%gl%su 38304 PCT/ US2006/ 027979 g“’f‘("cfﬂﬁﬂ%‘ﬂgg% OSIHBIE@F)-Ra

ng, Ro can be ~~// or . In ~ H another subset of
co ounds of formula (I1l), R3is FN optionally
|tuted with C-C10 al kyl, C3-C20 cycl oal kyl ,
het rocycloppzlkyl or aryI. Referring to fornul a

&N Q compound of forrmula (I1) can
furt_h HN Y 5 reac th a conmpound of the fornula
to give a conpound o rdy! th thls\rmula, A is phenylene,

H2 H2 3
O HO
cyclohexylene, or ; each of Ry, Ry, and R3,

2

independently, is H, C;-Cyp alkyl, C3-Cyp cycloalkyl, C3-Cyg heterocycloalkyl, aryl,
heteroaryl, halo, CN, OR,, COOR,, OC(O)R,, C(O)R,, C(O)NR,Rs, or NR,R;; Re is halo;
and Ry is a amino-protecting group (e.g., t-butoxycarbonyl, benzyloxycarbonyl, acetyl,
phenylcarbonyl, or trialkylsilyl); in which each of R, and Ry, independently, is H, C1-Cio
alkyl, C3-Cy cycloalkyl, C3-Cy heterocycloalkyl, aryl, heteroaryl, or -C(O)R; R being H,
C1-Cyp alkyl, C3-Cy cycloalkyl, C3-Cyo heterocycloalkyl, aryl, or heteroaryl.

The method can further include deprotecting the compound of formula (II) to give

X I H H
Ry N7 TN=A—N A~ :
a compound of formula (III): (IIf). In a subset

of compounds of formula (III), Ry is N(R,Ry), in which R, and Ry, independently, is H,
Ci-Cip alkyl, C3-Cyq cycloalkyl, C3-Cyp heterocycloalkyl, aryl, or heteroaryl. In these
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RLR2) Il R RT IJNNHY (IV). Inthis fornula, Y
is -0-, -CH2-, or N(R)-, inwhich R is H Cl1-Cl10
W@bkdogh383@8- C20 cycl oal kyl, C3-C20 het er ocycl oaP&$2006/022975
aryl, heteroaryl, or halo. The conpound of fornula
(1'V) can be deprotected to give a Rl R2NHH JN N
N-A-N~,,-~N YJ conpound of formJIa (V): 10
Referrlngtoforrrula(N) when NH a Conpey nd of
formula (I'V) can furths(cHBa hcaﬁ'nd of
co balctsodﬁmfaaaedﬁgcmeg ve a conp for (VIrD
N R7 R7 JN Rd, Z"Y"') (VI |n which Z is
- -C(O-; Rdis C1- ClO alsk - C20

o378 A0 mmikzt—@ﬁzx%vnoﬁaw —
with - Emcaﬂ{yl ®-CR pYelbar$eds-Cs Igatet@yaloamyp omgh of 9 VO
2006/ 138304 PCT/ USZOOG/ 022975 Rl R2

N- Refgrring toggrmuls(IN), mbends i halp, ﬁ):omzomqf)fonm&a @H@%@&ﬁh&r
exanple, when Y is NH a ound of fornmula (IV) can
further react with a campound

react with a compound of the formula  —/ to give a compound of formula (IV):

fk .

N A'—N\/\/N\[ ]
(IV). In this formula, Y is -O-, -CHy-, or

-NR¢)-, in which R, is H, C;-C;g alkyl, C5-Cy cycloalkyl, C3-Cy heterocycloalkyl, aryl,

heteroaryl, or halo. The compound of formula (IV) can be deprotected to give a

_ 1”
H
compound of formula (V) ).
Referring to formula (IV), when Y is NH, a compound of formula (IV) can further react
Z.

with a compound of the formula R "Ru 1o give a compound of formula (VI):

lﬁ .

N A—N\/\/N
Ra~ /Y\) \O
(VD), in which Z is -CH;- or

-C(O)~; Ry is C;-Cyp alkyl, C5-Cyo cycloalkyl, C3—C20 heterocycloalkyl, aryl, or heteroaryl;

and R. is halo. The compound of formula (VI) can be deprotected to give a compound of
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of the formula Re Rd to give an imne conpound,
foll owed by reducing the imne "' Z conpound to give

wa2e@enpsund of fornmula (VI).. In the fornul a ReCRUS2086/022975

is -C(O-; 5 Rdis C1-Cl10 al kyl, C3-C20 cycl oal kyl,
C3-C20 heterocycl oal kyl, aryl, or heteroaryl; and Re
is H As another exanple, when Y is NH, a conpound of
formula (1V) can fullither react O with a conpound of
the formula ORd to glve an ester conmpound, followed by
hydrol yzi ng t h&, conpound to give a conpound of
forrrula(VIII) RI NR7 R7 N N-A---N HO2C' ~Y-J
(M11), in CS CZO

kyI
cycl oal kyl , 0 hetelﬂocycl al k [, ,
het er oa 9""2 conpound of fornul a %, aR beth
fonné!@rﬁvépect ed to give a conpound of forrru al S Botheky

ol g ol o g b

react \A%e/hzj:&con'pound of the $. (Pd for mula, ORd o
of thgiferenuda @ gite angming epnprynd, fallpwed bygedicimdheipmine
PCT/ USZOOG/ 022975 RILRR Nf I R7T R7 N Nﬁ RO, P/ ~Y

comﬂound to give a compound of formula (VI).. In the formula Rs™ Ry , Zis -C(0)-;
Rg is Ci-Cyg alkyl, C3-Cy cycloalkyl, C3-Ca heterocycloalkyl, aryl, or heteroaryl, and Re
is H. As another example, when Y is NH, a compound of formula (IV) can further react

0O

AN
with a compound of the formula ORy to give an ester compound, followed by

hydrolyzing the ester compound to give a compound of formula (VIIL):
R

Ro~
| Ry Ry

SRR
/\/Y \O
HO.C (VIII), in which Ry is C1-C1o

alkyl, C3-Cyo cycloalkyl, C3-Cy heterocycloalkyl, aryl, or heteroaryl. The compound of
formula (VIII) can be deprotected to give a compound of formula (IX):

X J\ H H
O NT N=ATN AN \O
/\/Y
HO.C (IX). As a further example,

when Y is NH, a compound of formula (IV) can further react with a compound of the

0

|
formula OR4 1o give a compound of formula (X):

10



I ORd (X), in which Rdis Cl1-Co alkyl, C3-C20
cycl oal kyl, C3-C20 heterocycl oal kyl, aryl, or
whedoensssny | . The conpound of formula (X) can BPET/US2006/022975
deprotected to give a deprotected conpound, followed
by hydrolyzing the deprotected conpound to give a
conpound of formula (XI): RL R2 " LJLHrNNH N
HO, 11 H5 OH (). Referring to formula (Il), when R3
is halo, a conpdund of forrmula (I1) can further react
with a conP the formula ReOH to give a conpound
of formula (XJ)i Rl R2R7N R7 R ORS N HAN,,,-,.N
" 10 (X ,N'n At -Clb_a , C3-C20
Rcﬁ ¥t oal C3-C20Hneterocycl oal k aryl, or
ervar The conpound of fornu XI'1) 10 can be

d ot ect ed to give a conpound of for a XLLT) -,
szﬁ OR N HA NN (X 11). Referring &w%«leﬁﬁw
ammdpcg%yb@aw LI, H&%s&mﬂ?ﬁ akAr me@er&ahbg T%@@m@\%ound of

uced to give a conpound formul a
fongui@GX)LwMep'@Te/cuszc@sa'e@z@rmcte@ cRinppid, RfloREd bR3 N

hyd[r\(l)'lyzmg the ’deprote(:%gd\aamp;)r&]fd 5 %1 e%ucr(])lqlp%{m 8t fg}%mﬂa %%b\/)

5 OH XD).
Referring to formula (II), when R; is halo, a compound of formula (II) can further

react with a compound of the formula R;OH to give a compound of formula (XII):

Ry
| Ry Ry
OR; \N/ktll—A—r{I\/\/I{l\O
(XID), in which R, is C;-Cg alkyl, C3-Cao

cycloalkyl, C3-Cyo heterocycloalkyl, aryl, or heteroaryl. The compound of formula (XII)

10 can be deprotected to give a compound of formula (XIII):
Ry

OR \N ' N—A—H H
c H ~N \O
(X11I).

Referring to formula (II), when R, is CN, the compound of formula (If) can be

reduced to give a compound of formula (XIV):

11



can further react with a conpound of the fornmula RcNH2
to give an imne conpound, followed by reducing the

WO pdona3ssehpound to give a conmpound of fornmul a POWYS20R/022975
RCCI NNHR7 RT RBNHAN,N'~O(XV), in which R~

is d-Cl0 al kyl, C3- 5 C20 cycl oal kyl, C3-C20
het erocycl oal kyl, aryl, or heteroaryl. The conpound of
dormy a (XV) can be deprotected to give a conmpound of
ormgla (XVI): RL. R~ NNHHHR3INHAN, ,,-~N
H™"™A XVI). |In a further aspect, the invention

fe uﬂqsacrfﬁmcal §§/nthetic nmethod that Rl R2 N R3

N M iNchodes reacNipg~a conpound of the fornula NH2
with a O-N 10 co of thefornulato give a
conpound of fornmula (

PCT/ US2006/ 022975 Rl R2 N R3 N- % §§f3§1r>ré1\1/1|al(§(w)
can [fgrtifep reaal with Xwohjqund af thedbnmﬂaRdﬁﬂz ﬂé@va andeypenaberpobyd,

cl oal k
folgled by E0RsR 1 i copipp I fo el RO oo (R
COORa, RIC(O)Ra, C(O Ra, C(O NRaRb, or NRaRb; R3 is
R hal o; d R6 is a am no-protecting group; in which
ch Ra and Rb, independently, is 5 H, Cl1-C10
af kyl \(ﬂiCZO cﬁ’l oal kny‘, C3- C20 het erocycl oal kyl

argd’, het eﬂmﬁWNMQ@ , ’
(XV), in which R, is C;-Cig alkyl, Cs-

Cyo cycloalkyl, C3-Cy heterocycloalkyl, aryl, or heteroaryl. The compound of formula
(XV) can be deprotected to give a compound of formula (XVI):

Ry
R¢ \ﬂ/ﬂ
NS
Rs N

N'—A——II’:Il H
H ~ N \O
(XVD).

In a further aspect, the invention features a chemical synthetic method that

Ry
Ro

~
includes reacting a compound of the formula N2 with a

Re
]

Ox ~N \O
10 compound of the formula to give a compound of formula (XVII)

12
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15

R being H C1-Cl10 al kyl, C3-C20 cycl oal kyl, C3-C20

het erocycl oal kyl, aryl, or heteroaryl. The nethod can
WO 2006h38304 ncl ude protecting the conpound of f oPEIIUS2006/022975

(XX), followed by reacting the protected conpound of

formula (XVI1) with a conpound of the fornmula /71 HN

Y to give a conpound of formula (XVIlI1): RL R2 .~ N

. RNANR?RG YI HN,,~O10 (XVI11). In formula

( I11), R7 is a am no-protecting group; and Y is -0-,

3 N, or -N(Rc)-, in which RCis H d-Cl0 alkyl,

0 cycl gal kyl, C3-C20 heterocycl oal kyl, aryl,

hal] 0. Refdgring to fornmula (XVIiIl),

Ry heNer adry
t heymet hod pgan furt her include: (1)

when Wis

reacting the compourid of f a(XVIII) with a
conpound of the fornula O d to giVv est.er
corrpound (2) hydrolyzing the e %89‘146869 ‘E}mf

R, aﬁ&‘ R3Gh éy%ﬁ’daﬁﬁy nd g, e, ﬁkyldépw c?@iohl?&gl @@g%t&ocycloalkyl

mpound to give & compound o

arylzmwma Bda, @N;I’@HSMRQ 2)!3{@5&, RIOR2, B(CINRYRs, ONNRa ;Rais

haloa? Y‘] H NN %% 8%57?}'71 Xllnx lﬁgf 1g ?{% enQIy, is
H, G*ib a1k9r d}%@émdamyl cmg haerdc clbﬁkﬂ, r{yﬂ h@t@ﬂ)laileU},~C(O)R

this invention enconpasses a ar maceut i cal
R b%%o@l-ﬁlqﬁ%kxl*ﬁrczoEWé]@ﬁHiﬁla @scgmh@rp@@lqallé'l A prtheisroagyl.
The pfitla A Suler WRAARRANCCE The ARIARY b Al ARx] WRAWSESY
reactiyg imnpmlmtaaectmmmmd of tiesata (KBdDatitveconiiuud ef thedormula

/aaqpounds t hensel ves, as well as their salts,

N pProdgrugs, and solvates, if applicable. A salt, for

wﬁnbgw %un&@fi%ﬁﬁul ?(Wﬁf] an ani on and a

positivel rged group am no) on a pyrimdine

Ro

B
,/\N N/J\N/\O\/R7 Rs
V. H 1 1

N~ N \O
(XVIID). In formmla (XVII), Ry

is a amino-protecting group; and Y is -O-, ~CH;-, or -N(R,)-, in which R, is H, C1-Cyo
alkyl, C3-Cyp cycloalkyl, C;3-Cyp heterocycloalkyl, aryl, heteroaryl, or halo.

Referring to formula (XVIII), when Y is NH, the method can further include: (1)
reacting the compound of formula (XVIII) with a compound of the formula

O

Ren A

acid compound; and (3) deprotecting the acid compound to give a compound of formula

OR4 tq give an ester compound; (2) hydrolyzing the ester compound to give an

13
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10 conpound. Suitable anions include chloride,
brom de, iodide, sulfate, nitrate, phosphate,
W@ Ra06as8304 met hanesul fonate, trifluoroacetate, BCEUS1086/022975
mal ate, tosylate, tartrate, funurate, gl utanmate,
gl ucuronate, |actate, glutarate, and nual eate.
Li kewi se, a salt can also be forned between a cation
and a negatively thar ged group (e.g., carboxylate) on
a pyrimding conpound. Suitable cations include
sodi um i on, E@) INMM i on, magnesi um 15 ion, cal cium

ion, and an a nNi%Q cation such as |
NINTM NG N. ey pyrimdi conpounds
ai

tetraneth n

al sgojancl yde those sél ts n quaﬁer ary

nitrogen atouims. Exanpl es of prodrugs™T ncfuda esters

and ot her pharmaceutically acceptable der [ .
(XI&Ki ch, upon administration to a subject, are cé‘ggbﬂ%

Whirefé%lg fsQvidl, gﬁ(gg QLIS c?%?irlrg%,d%ﬁézo HeRFRHBAR Y1, 4yE Of ¥AL®aryl;

rs to npl ex et\Wween ah active
andReris dlali ne 20 conpound and a pharnmaceutically

accep | e sol.vent. Exanpl es of, pharnpceutical.l

2 dBBEEpE ESIVER mieTHyE R e boutoh that
contaHRMNRPRAP e anffullY bf AFREBIR of BeQbb¥e-Mentibne@Primidine

et hanolam ne. Also within the scope of this invention

commu_adgzegﬁp@hm@ﬁutmgﬂy atespiaplesamicor nore of the
pyr l%rgl pﬁéi@%i(ﬁg g@lﬁﬁg s ggs%ﬁé%dj %gvggl%i{ﬁe il%rco#%%%l%dé tllljesr’réseg/]ps,

tre -descri disease, a

as WeILdS theiCAPQRbAGY) ahdEoltdtes, fmpplicbleu rAesal foa enmmple aar bt
for the just-mentioned treatnment. 14 WO 2006/ 138304
formesdratioenyay amoroand a prsiivalyrchpreed group kg ofMIAG) @0 2 pyrimidine

co IR S aglfi rfs@ﬁcl{g%\/c% | R MorBinfaeS fldideOLuifite, ﬁingié?phosphate,
escription el oW, her teatures, obJ ects, an
citrateyraethageslfafate, hifluonaeeathtepicetutd, imalve, tegyiade, taxtratt fonmtabes

A N TUTRAR N C TR W LI
I i )
pyrimidine compound. Suitable cations include sodium ion, potassium ion, magnesium
ion, calcium ion, and an ammonium cation such as tetramethylammonium ion. The
pyrimidine compounds also include those salts containing quaternary nitrogen atoms.
Examples of prodrugs include esters and other pharmaceutically acceptable derivatives,
which, upon administration to a subject, are capable of providing active pyrimidine
compounds. A solvate refers to a complex formed between an active pyrimidine
compound and a pharmaceutically acceptable solvent. Examples of pharmaceutically
acceptable solvents include water, ethanol, isopropanol, ethyl acetate, acetic acid, and
ethanolamine.

Also within the scope of this invention is a composition containing one or more of
the pyrimidine compounds described above for use in treating an above-described

disease, and the use of such a composition for the manufacture of a medicament for the

just-mentioned treatment.

14
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((~~Nf nQ~N"-" No, NHH~ N Nti N TJ HH

N H H Compound | Conpound 2 Conpound 3 , QGHNN" "-0
WO-ad6/13830% - ""N H HN= N HN ""0o NaN ~' N ~N N N _Penbs2006/622975

HHH Conpound 4 Conpound 5 Conpound 6 N HN~ N
HIN -i NO ,1f NHHH -NNNHi N~~NC HH+ HH

Compound 7 Conmpound 8 Conmpound 9 HN~'J FFFi NH

H 1rhe diihilN oFona B mBre efdbolitmentdlof tHNn{éntich arbkstfofth én tHe NN
Corpound 10 Compound 11 Compound 12 HN - N-D NH2. NH

deschbMﬂ belowN Bitter &amreeﬂ, ebjgits, Nﬂ adyantages of the inveqtion will be / s
aund 1 14 Conpound 15 HN-i "N O
eopabstt ER R AR RS MR PELRIPR 0 1 b K H

15



Compound 16 Conpound 17 Conpound 18 16 WD 2006/ 138304
PCT/ US2006/ 022975 NH2 ~NH NH2 rN'N NIl HH HN N |

WO 204b118830+%.N HHHN. ) HH-. HI i N ,/~N H Borpsne022975
19 Conpound 20 Compound 21 NH NH2 HNb~H -O 2 Ni i N
H~NJ.~~NHHNI ~-HNNNI HH'OH _O0HO~"N HI N
N N om" 10 Conpound 22 Compound 23 Corrpound 24 ~NH NH

NH2 2 HN NONN N | H i
N~ NO \N-N- (~15‘3JFAH§ ﬁ'd&ét RrHoL o Corrpound 26
Cor$nom OeldW ardEZnigNey bipdvnkds, Idoh:lpbhlids 11268, of this tivetidn: |

. Compound 28 Conpound,29 H NH2 NH2 y-NNN N H
}—{—l)HHTerHNNv ~N

\/N N H b
iy e
H H s NH O NN
NN H H
H H
Compound 1 Compound 2 Compound 3

Compound 7 Compound 8 Compound 9

Ie
CI/QJ\N NN N Wy
H NWN\O C N

Compound 10 Compound 11 Compound 12

HN/\/\N/O NH, NH,

A N/\O\/H H NN H H
Compound 13 Compound 14 Compound 15

v~y
fx Ay H

Compound 16 Compound 17 Compound 18

16



i N-,N-.N Conmpound 30 Conpound 31 NH2 NH2 (N ~ N
HHNN~t-a NHN~NH N) HI Ni~NJ F Conpound 33
W@09p088304 32 NH2 NH2 i rN'N HI1 H N N H NH PCT/US2006/022975

Compound 34 Conpound 35 17 WO 2006/ 138304

PCT/ US2006/ 022975 NH2 NH2Z N H (D H I NH N H N, -

, N N Conmpound 36 Conmpound 37 NH2 NH2 N ~NHH ('N
N-()", HH~-GNiNJHI N~~NTrN- NJ HN ~ Conpound

38 Conmpound 39 NH2 NH2 i NI ("N'LNHHwg NNI HH

N NJ H I |N,,N ~~N ~(,\]N J HI, O Conpound Compound

s M AVl e PEI oA

Compound 19 Compound 20 Compound 21
NH,
HN/\/\N/O
NH, AN N

N .
il “*“CLWOQ VOO

Compound 22 Compound 23 Compound 24
((N“ NH fHa
NC N
SO ON ¢ X
NH J\ (\N \N N/\@\/ H H
AN NN H
e 0
™~
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H
N N )\
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Compound 268

The pyrimidine compounds described above can be prepared by methods well

known in the art. Examples 1-268 below provide detailed descriptions of the preparation
5 of compounds 1-268 of this invention.

Scheme I shown below depicts a typical synthetic route for synthesizing certain
exemplary compounds. In this scheme, Ry, Ry, Rs, Rg, and R; are as defined in the
Summary section above. Specifically, a pyrimidine compound containing a halo group
reacts with a compound containing two protected amino groups and an unprotected

10 primary amino group to give a compound of formula (2), which is subsequently
deprotected by removing the amino-protecting group to give a compound of formula (3).
Exemplary amino-protecting groups include t-butoxycarbonyl, benzyloxycarbonyl,
acetyl, phenylcarbonyl, and trialkylsilyl.
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— N/

H

NWNU

Compounds of formula (2) can be modified in various manners to afford other

3

compounds of this invention. For example, as shown in Scheme 11 below, when R3 is
halo, a compound of formula (2) reacts with a heterocyclic compound containing a ring

5 nitrogen atom to give a compound of formula (4), which is subsequently deprotected to
give a compound of formula (5). As another example, when Rj is also halo, a compound
of formula (2) reacts with an alcohol to give a compound of formula (8), which is

subsequently deprotected to give a compound of formual (9).

Scheme IX

R1 R1
R2 I\ Ro A

_/

Ly Y OLy R (¥ W*Nn/ﬁ7 R,
H N\/\,N\O Y H N\/\/N\O
4

2

1
N l N\iN
ROH Y H/\Q\/HWH\O

deprotectxon R ~N

. 7
o T Mrauay

10 As shown in Scheme III below, when R; is CN, a compound of formula (2) can

9

be first reduced to give a compound of formula (10), which contains an aldehyde group.

The compound of formula (10) can then react with a primary amine to give a compound
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2

Ry
R, N deprotection R‘
LT 96 o, YN
11 12

ﬂ s
No_~_N

N\/\/NO \O

5 Compounds of formula (4) obtained above can be further modified in various
manners to give other compounds of this invention. For example, as shown in Scheme
IV below, when Y is NH, a compound of formula (4) reacts with a compound containing
a halide group, an aldehyde group, or an acyl chloride group to give a compound of
formula (6), which is subsequently deprotected to give a compound of formula (7). As

10 another example, when Y is NH, a compound of formula (4) reacts with an o,f3-

unsaturated ester, followed By hydrolysis to give a compound of formula (13), which is
subsequently deprotected to give a compound of formula (14). As another example,
when Y 1s NH, a compound of formula (4) reacts with a vinyl phosphonate to give 2
compound of formula (15). The compound of formula (15) is then deprotected and

15 hydrolyzed to give a compound of formula (16).
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16

A pyrimidine compound thus synthesized can be purified by a method such as
column chromatography, high-pressure liquid chrorﬁato graphy, or recrystallization.

Other pyrimidine compounds can be prepared using other suitable starting
materials through the above synthetic routes and others known in the art. The methods
described above may also additionally include steps, either before or after the steps

described specifically herein, to add or remove suitable protecting groups in order to
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subsequently dep r ot ect ed by re

Fieseind g3er gpé Fésser ﬁﬁe‘@el%ﬁo’t Qrggwéygt%éﬂr;g@uhwﬂa and, 35 (LP94);
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oxycar xycar b acet
Sonsrih@%)landlmldjsaqﬁient aimbnsrtlnelédfyl Si | yI 32 VWO 2006/ 138304
Pc:ll:{xeupsyzn%)ﬁi{ngzc%t%%gunds %Qe%tlonéd herein may contain a non-aromatic double
bond and one or more asymmetric centers. Thus, they can occur as racemates and
racemic mixtures, single enantiomers, individual diastereomers, diastereomeric mixtures,
and cis- or trans- isomeric forms. All such isomeric forms are contemplated.

Also within the scope of this invention is a pharmaceutical composition
containing an effective amount of at least one pyrimidine compound described above and
a pharmaceutical acceptable carrier. Further, this invention covers a method of
administering an effective amount of one or more of the pyrimidine compounds to a
patient having a disease described in the summary section above. This invention also
covers a method of administering an effective amount of one or more of the pyrimidine
compounds for enhancing migration of bone marrow-derived cells to blood. “An
effective amount” refers to the amount of an active pyrimidine compound that is required
to confer a therapeutic effect on the treated subject. Effective doses will vary, as
recognized by those skilled in the art, depending on the types of diseases treated, route of
administration, excipient usage, and the possibility of co-usage with other therapeutic
treatment.

To practice the method of the present invention, a composition having one or
more pyrimidine compounds can be administered parenterally, orally, nasally, rectally,

topically, or buccally. The term “parenteral” as used herein refers to subcutaneous,

intracutaneous, intravenous, intrmuscular, intraarticular, intraarterial, intrasynovial,
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employed as a solvent or suspending medium (e.g., synthetic mono- or diglycerides).
Fatty acid, such as oleic acid and its glyceride derivatives are useful in the preparation of
injectables, as are natural pharmaceutically acceptable oils, such as olive oil or castor oil,
especially in their polyoxyethylated versions. These oil solutions or suspensions can also
contain a long chain alcohol diluent or dispersant, carboxymethyl cellulose, or similar
dispersing agents. Other commonly used surfactants such as Tweens or Spans or other
similar emulsifying agents or bioavailability enhancers which are commonly used in the
manufacture of pharmaceutically acceptable solid, liquid, or other dosage forms can also
be used for the purpose of formulation.

A composition for oral administration can be any orally acceptable dosage form
including capsules, tablets, emulsions and aqueous suspensions, dispersions, and
solutions. In the case of tablets, commonly used carriers include lactose and corn starch.
Lubricating agents, such as magnesium stearate, are also typically added. For oral
administration in a capsule form, useful diluents include lactose and dried corn starch.
When aqueous suspensions or emulsions are administered orally, the active ingredient
can be suspended or dissolved in an oily phase combined with emulsifying or suspending
agents. If desired, certain sweetening, flavoring, or coloring agents can be added.

A nasal aerosol or inhalation composition can be prepared according to techniques
well known in the art of pharmaceutical formulation. For example, such a composition
can be prepared as a solution in saline, employing benzyl alcohol or other suitable
preservatives, absorption promoters to enhance bioavailability, fluorocarbons, and/or
other solubilizing or dispersing agents known in the art.

A composition having one or more active pyrimidine compounds can also be

administered in the form of suppositories for rectal administration.
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Example 1: Preparation of compound 1:

N

O Y T Soxn
¢ R LG o
wo e NN ik
11 11

L0 O
O W

(N I®

NS

H H

Compound 1

Hexamethyleneimine (0.673 g) was slowly added to a stirred solution of 2,4-
dichloropyrimidine (1 g) in THF (50 mL) at 0°C. The reaction mixture was stirred at 0°C
for 2 hours and the reaction was allowed to warm-up to room temperature overnight. The
solution was then concentrated to give a residue, which was purified by chromatography

on silica gel (EtOAc/Hexane = 1/5) to afford intermediate 1-I (1.234 g) in a 86% yield.
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Schenme IVRL R2~"N YI NRT R7T + RZ FT Zis -C(O-

and R" is Hor YisM halo; orZi sCH2andR'is halo 4
WORL00RL3832 ' N R2 deprotection \N ~ J R7 R7 (N PCIMUS20B6/622975
RRZNHRZN HI N,-,,N 67 RLR2 Nr NKN'"' I R7
R~ +\ 0 1) addition HNN Rd 2) hydrolysis Y is NI
Rdis -0 alkyl 4 RRLRL RRLNRZNTr-NN'Ns R

R depr.otection JJJI -y = HONS N7, N~ NON .

SR migdiate (U4 8 ind 13- imbeli 2ms () i,
DMIS\2R) (2% tieateliat BHoCFoi@d hdthébphlcYdwave. The solution was
partitioned between CH,Cl, and H,O. The organic layer was isolated and then

concentrated. The residue was purified by chromatography on silica gel (21%
5 NH;(aq)/MeOH = 1/3) to afford intermediate 1-1I (0.454 g) in a 65% yield.
Cyclohexanone (488 mg) and NaBH(OAc); (1320 mg) were added to a stirred
solution of intermediate 1-II (200 mg) in CH,Cl; (50 mL) at room temperature over a
short period of time. The resulting solution was stirred at room temperature for 8 hours,
and then quenched with a saturated aqueous NaHCOj5 solution. The aqueous layer was
10 separated and extracted with CH,Cl,. The combined organic layers were subsequently
washed with water, dried, filtered, and concentrated to give a crude residue, which was
purified by chromatography on silica gel (21% NHj;(aq)/MeOH = 1/10) to give
compound 1 (217 mg) in a 72% yield.
CI-MS (M™+1): 486.4.
15 1 M hydrochloric acid (6 mL) and CH,Cl, (4 ml) were added to the compound 1
(217 mg). The mixture was stirred for 10 minutes at room temperature. After removing
the supernatant, the solid was dried under vacuum to afford the hydrochloride salt of

compound 1 (268 mg) in a 95% yield.

20 Example 2: Preparation of compound 2:

Q Q
D e Q) W8 QW

N N ’) N HN
2N <N
LR N B SR N S
| AN~ /\/N\/\N
2-1 2-I1 Compound 2

Intermediate 2-I was obtained during the preparation of compound 1.
A solution of Intermediate 2-I (200 mg) and tris-(2-aminoethyl) amine (70 mg) in
DMSO (2 mL) was heated at 120°C for 8 hours by microwave. The solution was
25 partitioned between CH,Cl, and H,O. The organic layer was isolated and then

39



10

15

20.

25

30

4 RLRL RZNR2Z N 1) deprotection p rNN NR/ R

~Rd RAO. HIl N~~N 2) hydrolysis HO ~J HH,,-,H bRd
Whk006138306 A pyri m di ne conmpound thus synt hesi PEHUSANG/022975

be purified by a method such as colum

chr omat ogr aphy, hi gh-pressure |iquid chromatography,

or recrystallization. 5 O her pyrimdine conpounds can

concPRrBEEMHeTEidR NS pBBRET LP U ABLBaBh SOl sk s BHEE B,
NH;(qpMeOH =T/ to/@ftdrd difermatdmer 1-NgoGingyia anidfo giekio
addi tionally include st ' r.after the

her bef
St Eploberasone SmE e YR HSPERE) Wels it B FErbye

sotu g R g ML 7] 28 B OB U] s efare overa

shorispeniol @f timeo Thé tesulpiyg setiiidmeasctinged andem temperatuie fond hours,
arious, synthetic steps na erfar in an

and 555 st Wi ot et Aot Mot G O el G favr was

sepafadsPRid e GactedSHh OELEG. GHEBdMBiAYI §6ANS [QEAB rORDsRchtly

protecting group nethodol ogies (protection and
washedpyritit water, dngd, didtefed) andreongentrhted itz giveya ek restdyk ewhich was

. im.di d j d
puri o by oo SR e S 00 N B 1) Bl
comﬁamﬁrze(lze@ﬁi Y& Qm@ieqd Transformati ons, VCH Publi shers
(1989); T \%I Greene and P.G M Wits, Protective

G 6IPES (MW fi% Synthesis, 2d Ed., John Wl ey and
S VgHRie | |
So15 8 b GOFT o ARG o3l s

i eser’s S (
mg).aiihe fadtsre(vild3 Sddred foand minutBagiuesdrh esmetatureEAdtee Fempadligethe

of Reagents for, Organic Synthesjis, John WIley and 10
supegyaa, Ao v diet Badks YasHomL o e Ppdrogpridatiy of
comPYHam @b@glgzgfrpgg%g&kgenti oned herein may contain a

doubl 0

on- ar omat | nd and one or nore asynmetric
centers. Thus, they can occur as racemates and

r m.c mxtures, single enantioners, individual
E—}@HEE;%F@GWEP%?FW&QOHEH c mixtures, and cis- or

t 1 @BBmoluiPIRAS frehREdM T a Mahne? Yoklldr SOIRI hsed tPprEPar@ESnpound
contenpl ated. 15 Also within the scope of thi's

. invention is a pharmaceutical conposition containing
an L Ve, nt of at |east one pyrimdine
co%%ﬁ@dﬁ@b | ‘iéjd above and

Example 4: Preparation of compound 4:

Compound 4 was prepared in a manner similar to that used to prepare compound

CI-MS (M'+1): 514.4.
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are comonly used i n nanu
purifdtdrnndcenstogabhy oms:lheq)gei bE@MMeﬁ)H 4= |9dl) talaffond inteimeadiate 5-

a n also 15 be used for the purpose of
I (2?‘83,&8}%2[ gwylei‘?conpo& tion for oral administration can
15 be AaYutRhdf bﬁ%aﬂﬁz@/@tl—ﬁ@lﬁ2@ A9 %s 20648 to HEHHEHIRE 5-11 (1.0 g) in
capsul es, table enul si ons "and agueous suspensi ons,
CHzGlzib@mh)o dse reaap’g{on mixture was stirred for 5 hours at room temperature and
concentrated by removing the solvent. The residue was purified by chromatography on
silica gel (21% NH;(aq)/MeOH = 1/4) to afford intermediate 5-IIT (0.54 g) in a 88%

yield.
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solutions. In the case of tablets, comonly used
carriers include |actose and corn starch. Lubricating
w@e®at3g30such as magnesi um stearate, are al so pgPUSENG/§22975
added. For oral 20 adm nistration in a capsule form
useful diluents include | actose and dried corn starch.
V\hen aqueous suspensi ons or enul sions are adm ni stered
o SulthexdyRie RSl HANMIRDIAC D0 B NRRARAEH O stirred
solutizm cfustpreediatgs -1 §RI0tsg) th CI—H@E(B@M) aepbmltmnmweteewmfg

shoreaergaa b The e ure B ATES g B SIS pta s hours
and ﬂ&? ?&e‘i’lbﬁ& With 5 Sebaig H ou#RaMeD), sHBGM) The aﬁﬁ@)u@[atyequlas

ceutical fornulation. For exanple, such
sepaxamdpmé ieirapted wiinCHeClpr Eheaecbine! agad yérs wetensubmumly

s RGBS, D500 s oReln ALy % B i i s

purifRidAANchkdradb drhf by orﬂ‘dﬂwarg@p@wmg agMIEOH = DU OED afford
sol ubi l'i zi sing agents known in the art. A
interggeigtesi- W&]?&@mnglgﬁweldr more active pyrimdine
uROLRpEof brftadite 3oy (580 AR EOTHEmE b1 e in

CH,CRQ63 03B 304 shcdd AIS300 6033 dhks anﬂ[hl&ncbaﬁdfdn&ated nThéwesultant
phar maceut i cal conposition pust_ be ' ept abl the

residie W@épwéqd hﬁchir@n%,te#ﬁ@tw}%h% aoh(iftRde 1%@ feRfft
interBiediaftes 1dypigggcpreferably capable of
sta |

| 2| ng the activ ngredi ent) and not del eterious
t OAIIthLB'cI bf iatstmediate &-V (&t reg) ar@P@l/C (90 mpyis MeOH 20 ml) was

stie gt B alfegp ST BFJs Brorkpp o iR Byt el Bfhomn
and SRURRHNG. The 280188 r@idRWRpuificd by El%oinﬂfélgkh(ﬂ)ﬁy eRkilies gal

silicon oxide, gne5| um St earate, cel | ose, sodium

(EtQA@AWO}gauﬁ/éb &9 afford imeedeitd Wlﬁalongmn@ W yiglddi ne

PRSP 0 EapRr R PeBli e Vhrtoms

obtaﬂi@@ deriflesepirrash ¢f o‘éﬁ%@ﬁﬁ PYand Atk edidté maqumgﬁm—
Ies 269 and 270 bel ow) and then confirned

pent@rml mlaxbbe reﬁ@tmr@nme st e Vet AHEE. e sevsres
then%&l)ve%l nd bR %ﬁ(? rEsQlltaJchorgﬁd fwe?s %@5 %g%ﬁfohlatdg?aphy on
e art. The spec e

I'C exanpl es belo

silicg gelSEtQuecIHagsanger E’llytolanfol;dSmt@mIemate SaVﬂI (ﬂﬂmg) inra 184 yield.
of th ren?l nder of th

ot S5O0 2 FEAICEG R ) o e e SR medidtp $-VII (76 me)
in CHSE, %Yﬁﬁ% ﬁ%re%%r?‘thiﬂt&r@%ab Quﬁﬁﬁfo?%tho&%% rdoRS RehpeAdrd Sad

escri erein, utilize t Pesent I nvention to
conqetm;atéd:by sEtoving thasolvait! 1 hbfdmahlpnm aci¢ (2 wd.) and EHpCh(bmL)

15 i 0 at efer ence .in
wercded o (e Pl P B Sty B Sred SRS apogm
temﬂd?éfb’ur“eN*ﬁaieNré}h(Q/al of the supernatant, the solid was dried under vacuum to
afford the hydrochloride salt of compound 5 (81 mg) in a 85% yield.
CI-MS (M*+1): 569.5.
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NH2 C NiNy NNH )Ni ~N NN ~1C ~I C H
1-1 1-11 OON™AHN N) "NN*-N""-NHH Conmpound
wda 2ddes383es hyl enei mine (0.673 g) was sl owy addedr/us2086/022975
stirred solution of 2,4 20 dichloropyrimdine (1 g) in
THE (50 nL) at OC. The reaction m xture was stirred at
OC for 2 hours and the reaction was allowed to
g__;nMé;mP#@patréhanﬁlbehﬁ&ﬁﬁ%at ure overnight. The solution
was then concentrated to give a residue, which was
purempaad Gywastprepatet dig spsaer sonilasito ﬂ)@’ausgé ko prepare compound
1. (EtOAc/Hexane =1/5) to afford internmediate 1-1(1.234
" g) in a 86%yield. 38 WD 2006/138304 PCT/ US2006/ 022975
A GMSt(Win1pfs7o et ermedi ate 1-1 (0.46 g) and
tris-(2-amnoethyl)-amne (1.6 g) in DVSO (2 nL) was
heated at 120C for 8 hours by m crowave. The sol ution
n CH2Cl12 and H2O. The organic
E—Xg&é EIs’fétlidso ?mﬁ&fn\&?et hen concentrated. The residue
vva@ormnmmﬂ I7evhslpyepated dira negnasinilano tat iwd tgplepdrd tmpound
NH3(aq)/ MeOH = 1/3) to afford internediate 1-11 (0.454
g) in a 65%vyield. Cyclohexanone (488 ng) and
#'311:4389 ny) were added to a stirred solution
of internediate 1-11 (200 ng) in CH2Cl12 (50 nL) at
roomtenperature over a short period of time. The
[8s II; na(lzlatsool tion stirred at roomtenperature for
%g FEparation FR‘EB"%@ ched with a saturated aqueous
NaHCO3 sol utH on. The aqueous | ayer was 10 separated

and ek'?’]‘waﬂ\é\ﬂm WB_CH2C12. The conbined gt ganic |ayers

1.

NC. mere subsequentty hEd vvi',fih wat @ec)Qr i e fiE}OFerﬁéﬁ
|f:pncen’[rat ed to gi e\/a\(:r resi due, Wi ot v@as
purified by chromat ograpgi/ lica gel (21% 811
NH3(aq) / MeOH = 1/10) to

VEe'N corrpound 1 (217 ny)
72% yi el d. /(L
NaBH, HaN O\ Boc  Boc

/k r\
Cl
/N\/\/N\O J\ Boc Boc
\N/

N \/\\/N\O
8-111 8-1v
TFA fk’\l
\NJ\N/\O\/H H

Compound 8

A solution of 4-cyanobenzylaldehyde (5 g) and N-cyclohexyl-1,3-propane-
diamine (6 g) in CH;0H (100 mL) was heated to 60°C for 6 hours. After cooling to
room temperature, NaBH, (2.5 g) was slowly added to the above solution. The mixture
was stirred for another 30 minutes. The mixture was then concentrated, quenched with
NH4Cl (aq), and extracted with CH,CL. The organic layers were combined, dried with
anhydrous MgSOy, and concentrated to give a residue. The residue was purified by

chromatography on silica gel (EtOAc/Et;N = 4/1) to afford Intermediate 8-I (7.2 g) in a
70% yield.
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C-M. (M+l): 486.4. 15 1 M hydrochloric acid (6 niL)
and CH2C12 (4 mM) were added to the conpound 1 (217

worpos/1343e4 m xture was stirred for 10 m nutes aPCT/ORIW06/022975

tenperature. After renoving the supernatant, the
solid was dried under vacuumto afford the
hydrochl ori de salt of conpound 1 (268 ng) in a 95%

| 5
yi ﬁ s&lﬁg&l\gﬁﬁzm%@a@ 3-IRre rgaa@d B@daoqh g %R’IBQDHECIE (28@ nﬂ) \Qas

st1rre|51| P Cfor AP hourg and tilqsmcqncqsmratqq ("ﬂhe p:pspltqqt residque Juag punﬁed by

L
hro AR it e DD afe 7 103 RS LRl SR
yellog+dil (1G0:, Frigld: @s%)trl s- (2- am noet hyI) am ne (70 ng) in
heated at 120C._for hour s

R Sl omet Iritanedria BB ARG (6 MEHEQHSH (g al) was

e R o 18 3058 N S et (R 50 Y 3 NP hcba B

mixtoemee stirred fod ancFhe 16dwimL &“hwaﬂutﬁmr\ivési @dcdwyrated, quenched with
mat pgraphy on sili.c NHSa [ MeOH = 15
NEL (oG B SRR el A AT copshigd pegimic R sek svis g

wate@iﬂtle&hed&?éi‘l%% b3 trot® Mg@@ﬂ ﬁlﬁ%ﬁﬁc@ﬁﬁﬁt@d {PQ0e TBsidiEr ?he

ded to a stirréd solution of internmediate 2-11 (296
res1dng)va$ wr(ﬂe@mh(mtvgryp}momsdmgeb(@wﬂ&ﬂua@)/Mv@H =al/$9) to

! | ti | ut
st b BB 5 o o e
qUBTisIpeshyttishariinG 80U hill)Gehs A0 5 sHIAHEHBE Behldto-eethihe-

aqueous | ayer was separated and extracted with CH202.

dimefaregomiRiding bhng) mﬁﬁéﬁegnmt@ 8JUKE&ymehin Yypeniznshed
) A A B AP FENSROLORLAS Bl
unded Macsitni anid tlgﬂlesﬂﬁé.%d\ﬂ)ﬁ{f&d)ﬂyl\ihﬁﬂlaﬁgrﬂﬁ))y dnGilipaveel 10
(EtO%%/Iﬁ)e(})(u nd %/ 1S %06 gffor}g)[nterme 1a¥e7 g/I% (88 mg) in a 47% yield.

A solution of 20% TFA/CH>CI, (2 mL) was added to Intermediate 8-IV (88 mg)
in CH2Cl, (1 mL). The reaction mixture was stirred for 5 hours at room temperature and
concentrated by removing the solvent. 1 M hydrochloric acid (2 mL) and CH,Cl, (1 mL)
were added to the resultant residue. The mixture was stirred for 10 minutes at room
temperature. After removal of the supernatant, the solid was dried under vacuum to

afford the hydrochloride salt of compound 8 (60 mg) in an 80% yield.
CI-MS (M*+1): 411.3.

Example 9: Preparation of compound 9:
cl HzN\/\/NO HN/\/\NO
o o
CrN"Cl cl )\N/\/\N

Compound 9

A solution of N-cyclohexyl-1,3-propanediamine (2.6 g), BtzN (3.8 mL) and 2,4,6-

trichloropyrimidine (1 g) in THF (50 mL) was stirred for overnight at 60°C and
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C-M5 (M+1): 579.4. 1 Mhydrochloric acid (6 nL) and

CH2A 2 (4 M) were added to conpound 2 (266 ng). The
wWOorRoobss30mas stirred for 10 minutes at room  PCT/US2006/022975

tenperature. After renoving the supernatant, the

solid was dried under vacuumto afford the

hydrochl oride salt of 15 conpound 2 (302 ng) in a 91%
congéndtlated by Esraoyihgths solPerd puadcatviamunofﬂmmidwndas’imriﬁembp und

3 S prepared | ner . Sim t used t
cbr iR ase S thes! o2 3 Gl Mo s o bt it o
(1.7%) iPhgp@r@diion of conpound 4: Conpound 4 was prepared

in a nanner simlar to that used to prepare conpound

1, Q15MS:|(M\/51)( M831): 514.4. 30 40 WD 2006/ 138304

5 - MRISRRhBRE AiH s iR Bac, G SRNER w3kap piRrgiadd”
(10¢ng3 ~The miNBas Hirfed OF 1 ONZnudy. aBRﬁmQtl:iln éMt@@CAﬁéfrlemovmg

ANCNETNH2 N, ~. N Boc Boc 512
the smmenntanmm\whmms Ared undepyapuun to affgndlth«r hmirgchllan@s toﬁ\l

conﬁpﬁg&grg%@,ﬁ@ﬁﬁag%w N ~“~ | N T?ON 3 pNN k NE|N 5-VI |

10 Example 10: Preparation of compound 10:

H
cl HZN\/\/N\O HN/\V/\N/O HN/\/\N/O
ﬁJN\ /Ll/l\j\i H (Boc)20 /Ek Boc
CI">N"cl CIN"ClI NGl

10-1 10-0

u HoN Boc  Boc O
‘ ’ /\©\/N\/\/N HN/\\/\N .
\O /(L\‘N Boc TFA
Cl N//kNNGVBoc Boc "
H / N\/\\/N\O
O 10-I1I

HN""N

(N "
Cr N N/\©VH H

Compound 10

N-cyclohexyl-1,3-propanediamine (0.808 g) was slowly added to a stirred
solution of 2,4,6-trichloropyrimidine (1 g) in THF (50 mL) at room temperature. The
reaction mixture was stirred at 0°C for 2 hours and the reaction was allowed to warm-up

15 to room temperature overnight. The solution was then concentrated to give a residue,
which was purified by chromatography on silica gel (EtOAc/Hexane = 1/2) to afford
Intermediate 10-I (1.386 g) in a 60% yield.

A solution of Intermediate 10-I (500 mg) and Boc,O (770 mg) in CH,Cl, (15 mL)

was stirred at 25°C overnight. The solution was then concentrated and the resultant
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L boc HH 5-vi 5-VU Conpound 5 A sol ution of
tris-(2-amnoethyl)-amne (2.0 g) and Boc20 (1.0 g) in
WERREI1 28304 280 nl) was stirred at 25C for 15 horeBUS2006/022975
then concentrated. The resultant residue 5 was
purified by chromatography on silica gel (EtOAc/ MeCH =
1/1) to afford intermediate 5-1 (2.04 g) in a 43%
remdﬁb Qladl purlfiddesiZot Gﬂatﬁg@?iy‘ MR (8t (EIGASHARNE J\H%Qﬁ@cﬁ
(3 g wer e added stirred sol ution of
htemﬁetqﬂéljﬂéf%) 1Bg) in(aR, 8@‘Vg})181dn MeOH (30 nL) at room

f
iR P duifheTo a3 BR0 bR RIS hollior Hbusva e,
(5908ng)oymmeai@teamm pﬁﬁﬁe&hﬂ)@h@% 3\(70b n@)saidumt(mﬂ) 18, biﬁQus
NaHCO3 sol uti on. e aqueous | ayer was separated and

5  pentenel (4ambN Wemqam@nzwrwes HERbIHSd horrsah 1 ¢0°Capd then
conc dﬁ %%ﬁﬁ)&g‘% t{aé( foﬁf@ﬁ nﬁﬂr %ctun Vet g rresgﬂﬁﬂt ‘?%hdue Ivxlats ﬁ{sgﬂved

ve a crudée resi
in CH;_»EIQ Jwatedyith Wa&[’g&trmg I'V\athhylhjzthom MgS@4, qad ctﬁlﬁbﬂﬁtéd\l’b @He:a

9/ 1 fford t 5 (2.488 83%
residpp 1T Fop o s PRSP TOp PR A g@b@ §/Hgaanc =
1/1)@&&%%&&%@&%@&1@& sﬁné)'mﬁ%o@ c;,Héld.' h  CHQ 2 (10 ni).

he reaction mxture was stirred for 5 hours at room
10 t eﬁ:psehm&)uro&&%dfﬁdﬁi{ﬂb@ht(ft mledvabyddedrmaisnﬂgtwmd Istsimerhate

p f chr.omat o silica
10-1§ 25 55) G oot HRR SRAARR dhghtne Kdm
tempRrdthre ah@ cSbefitratbdb Rrdf¥ingth@sdivent 11 mg&@ﬁﬂ&mms mL)
PCT/ US2006/ 022975 = Cycl ohexanone (1, 323 ng) and
and (HEFk GABIL3 Wess adzied imhevesiduea Themhixtareavaststiried &r saother 19n
)
mlmPt]éS Atq%%n‘p% %t?ré: &f'ﬁg%’ r«‘-,(la‘éov? r[{frg% SIH{El: %'t_%lgtﬁ {0%9 \%.Fﬁlga under
15 vacu‘uﬁﬁwalﬂfoﬁgthﬁ(hbfdﬁobh?lﬁrl&@@‘alﬁdflcbllh@&nﬁt1U(QOWhtg¢l‘maf8ﬂ"/(>l§'ﬁldf. or
8 hours nd then guenched wth a saturated aqueous
Na (HEDES o4 The aqueous |ayer was 5 separated and
extract ed W|th CH2A 2. The conbi ned organic | ayers
wer e subsequently washed with water, dried, filtered,
- Exampld 1d oRepatatient eficangpoghd él:a crude resi due, which was
pur|f| ed by c romatography on silica gel (21%

(agq)d,NeCHd_N 10) to afford internediatechb-I1V
.58 g) In gyi eY'd. A solution of inte iate
g LR e
et Cfor 157holr

|2 (150 M) was andBoc
then concentrated. The tesul Hant residue was pur| fied
by chromat ography on sil itk gel (Et OAc/ Hexane = 11-B)

HzN/e\fjijd |rl13togr nmedi ate 5-V (865 ng) in a 92%yvyi el d.

N\/\/N\O BOC 3/(j/\NH
o O
H Boc

11-1I1

TFA ON\/\/N rN /O
NN~
H H

Compound 11
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A mxture of internediate 5-V (865 ng) and Pd/ C (90
mg) in MeOH (20 M) was stirred under H2 (ball oon) at

WQ@306f1883045 hours and then filtered through a REI/USM06/022975
colum 15 and concentrated. The resultant residue was
purified by chromatography on silica gel (EtOAc/ MOH
=15/1) to afford internmediate 5-VI (681 ng) in a 89%
yi®lcgiclohdlyl-$ Bpsropankdininied 01308 g) Waslslonly addesi taddtted 0 a

t al ned durin par at.i on

| f
solutglgl q%%iﬁﬁ%u?@ ogtyz}/yla!:aa&mﬁiggméb t @0sulyyat {Ofeb%wgyrame 11be

()

‘reactfb?l%&ﬂf}%] aftlpi%il&&&tf}ﬁorr Q%Qf,lfs%ﬁd %e)ge&tg gn \WAS bl dd' B q&lémn

over ni e “sol vent was then renove
to romﬁdﬁnpetaownneamghti The scﬂwdntwamttherammmmramdsso give afre;saiileby

which e PiFif B e RoB I o1 sl RYPACH S 670 b bt gfford
interfi@didfel 190Y @%43%%&#@&%912 (2 m) was added to

I nternedi ate VI mg) in CH2A 2 (1 nmL). The
r eAcbiution of intamedinted 191(34% mg) ok B&:,O¢5AGma) in(Fbkil; (15 mL)

te e an nt.rated,by renmovin soIv t
was YRR Artt fieafehe. TR SORBORIS natodeRa e s R51
residaé ebagpﬁ@ﬁéchﬁy dhesiHAtb @aphy @SJiktaesel (’E‘t@A@)’H@xdﬁe&— q\ﬂs) to afford
stirred for 10 m nutes at room erature. After

interpgdigied - B 1(4Q0eg)kinga Ba% beld (CHYES @é i1y 4084)-dri ed under

(SRR b7 S S A o Rk PSRRI TID
(4002@@%@1&3@14&%@[! @E@ﬁﬂﬁhﬁ) E28nPle 8Fdnsphg), md NuIgp26 aig) il -
npound 6: npound 6 was prepared i n@o rmnrgil\yge

pent@}qmﬂdm oTlierfS%Ct‘l%é‘HxW Prepaed froRoyre

conc(aMa d b npy %rﬁngg \}ggsogf%gg#cger ?’fwﬁﬁgp @neﬁgéruﬁgﬁlt%gilgl%’?%%ﬁowed
in CHgélgl Wa:shq:ﬂ wishmater ammdumﬂl anhydrGhs mSOMfaﬁd)conaeﬁﬁatéd to gige a
remdN@ ?‘ﬁe res1<fue vpvraée Bﬁ‘rﬁfa etcf by chromatgggglllj}p on S1i1ca gel (]J:'_t%'Xc/Hexane e
1/1) to afford Intermediate 11-IH (427 mg) in a 51% yield.

A solution of 20% TFA/CH,Cl, (4 mL) was added to a solution of intermediate
11-IIT (200 mg) in CH>Cl; (2 mL). The reaction mixture was stirred for 5 hours at room
temperature and concentrated by removing the solvent. 1 M hydrochloric acid (5 mL)
and CH,Cl; (2 mL) were added to the residue. The mixture was stirred for another
10 minutes at room temperature. After removing the supernatant, the solid was dried

under vacuum to afford the hydrochloride salt of compound 11 (117 mg) in a 91% yield.
CI-MS (M'™+1): 542.4.

Example 12: Preparation of compound 12:

Compound 12 was prepared in a manner similar to that used to prepare compound

CI-MS (M™+1): 422.
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HH (Boc)20 NCI Boc Boc | CHON-~NO N,,,-,,N-0 8-1
N8Il N NaBH4 H2ZN* | N tiNc NC ~ Boc -0 "N NI Boc
w@BowoBEs04 -, , , N "N 8-111 8-1V TFA "N N | H HCT/US2006/022975
Compound 8 A solution of 4-cyanobenzyl al dehyde (5 g)
and N-cycl ohexyl -1, 3-propane- 15 diamne (6 g) in
CH3CH (100 nL) was heated to 60C for 6 hours. After
g@%@h rIgeﬁaﬁ’atldh(b?%ﬁlﬁémﬁrl@ture NaBH4 (2.5 g) was slowy
to the above solution. The m xture was stirred
f dEompamdd’ V&8 pripatedds 2 mpneersinidariethatesed baeprepare compound
10 concentrated, quenched with NH4Cl(aq), and extracted
"W th CH2Cl2. The organic |ayers were conbi ned, dried
vvi(ctha(MSqdy;cs@gAl\/gsoﬁl, and concentrated to give a
resi due. The residue was purified by 20 chromat ography
on silica gel (EtOAc/Et3N = 4/1) to afford

ina 70%vyield. 43 WO
E@@%%@%ﬁ%&?ﬁfﬁéﬁ%@%zzws A sol ution of
| nCempmdidaliden B-preplareddn @ mannet sBaild@ (Hh¥ ustd g pieparekidiipdund
(280 m) was stirred at 25C for 15 hours and then
concentrated. The resultant residue was purified by
chep 1gphyg7on silica gel (EtOAc/Hexane = 1/1) to
af?ogg){@%:e?rredl ate 8-11 as a yellowoil (10.6 g,
yi el d: 85% 5 A solution of Internediate 8-11 (4.7 g)
B arld %t in O—|(100 m) was first stirred
%——’z@e TR Y HBHPAYY 0 0C, NaBH4 (1.83 g) was slowy
addeslpaifd 15heas prepekdd i aMRmnst difmiigco it usdaab E%gaﬁe&ompound
hours The sol ution was concentrated, quenc
8. NHACL (aq) and extracted with CH2C12. The conbi ned
or r s washed with water, filtered, dried
?ﬁ yﬁll‘)r/1 u%o\gﬂwgsma and concentr at ed to give a
r esi due The 10 residue was purified by chronmatography

on silica gel (21 % NH3 aq)/I\/ECH = 1/19) to afford
_ﬂmﬂl&éér%rapa&ﬁ@@ ficompopud®:g) in a 50% yi el d.

o (BB AU %%#@?ﬁ%%&??&m%?@%ﬁwm
8. mg) and Internmediate 8-111 (150 ng) in 1-pentanol (2
CI-MS (M'+1): 354.3.

Example 17: Preparation of compound 17;

Compound 17 was prepared in a manner similar to that used to prepare compound
11.

CI-MS (M'+1): 522.4.

Example 18: Preparation of compound 18:

Compound 18 was prepared in a manner similar to that used to prepare compound
10.

CI-MS (M*+1): 522.4.
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m.). The reaction m xture was stirred overni ght at
150C. The sol vent was renoved 15 under vacuum and the

w0 e®bdss3omas purified by chromatography on si | PCHUS®06/022975

(Et OAc/ Hexane = 1/1) to afford Internediate 8-1V (88
ng) in a 47%yield. A solution of 20% TFA/ CH2A 2 (2
m.) was added to Internediate 8-1V (88 ng) in CHCl2

Examﬂ %) Pregdistion@d €dhpsundi 19t ure was stirred for 5 hours
roomtenperature and concentrated by renoving the
sowemun 1L91W a5 PERPEECH T A AR SEnifay toyihat ugsd cmliz@mcqx&pound
17, M) 20 were added to the resultant residue. The
m xture was stirred for 10 mnutes at room
t e@pMSMIa): SA2er renoval of the supernatant, the
solid was dried under vacuumto afford the
hydr ochl ori de salt of conpound 8 (60 rrg) in an 80%

Exaidiehg g%ar&{;%n(di"‘éé’ﬂabomﬂi%3 25 Exanple 9: Preparation
% ~ ad H2N-~-N-O HN - NH | ~C

PJO Cl N~NNHH Compound 9 A s@hution of
ycl ohexyl 1, 3- propa@{&qﬁ Zf ), Et3N (3.8 nl)
cl Bdcl crgogr opy ne (50 )
vvast—st far_mverni ght at” 60C 9n0N4 13 64
PCT/ US2006/ 022975 oncentrated by renovi ng
sol vent ygpipder vacutiim The resi due was purlio-gd by

chromat ography on silica gel (21 % NH3 (aq)/ MeOH =
5/ 95) to affoQ‘bonpound 9 (1.7 g) in a 75%yield.

CJFF?E 5 1 Mhydrochloric acid (3 nlL)

qued tp compound 9 (100 ny).
The mxture was SHir nutes at room

tenperature. After renovi ng th upernatant, the
solid was dried ypgefunydeuumto afford the

hydrochl oride salt of conpound 9 (130 ng) in a 97%

yi bitatmedidte20almvigobeaidit asRnepamaddiabndwoingdbepepadtidiOof H

compound 15.

NaH (110 mg) was added to a solution of the Intermediate 20-I (200 mg) and
phenol (250 mg) in DMSO (3 mL). The reaction mixture was stirred at 25°C for 1 hour.
The mixture was then heated at 120°C for 8 hours under microwave, cooled to room
temperature, and concentrated by removing the solvent. The resultant residue was
dissolved in CH,Cl,, washed with saturated aqueous NaHCOQ3, dried with anhydrous
MgSOs, and concentrated to give a residue. The residue was purified by chromatography
on silica gel (EtOAc/Hexane = 1/1) to afford Intermediate 20-II (65 mg) in a 30% yield.

Intermediate 20-1I (65 mg) in CH,Cl; (1 mL) was added to a solution of 20%
TFA/CH,Cl, (2 mL). The reaction mixture was stirred for 5 hours at room temperature
and concentrated by removing the solvent. 1 M hydrochloric acid (2 mL) and CH,Cl,
(1 mL) were subsequently added to the residue. The mixture was stirred for 10 minutes
at room temperature. After rerﬁoving the supernatant, the solid was dried under vacuum
to afford the hydrochloride salt of compound 20 (45 mg) in an 80% yield.

CI-MS (M'+1): 461.3.
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Cl H2N---111A HN---Nti~ NN H (Boc)20 HN N Boc CI'N

A d~ <ad NdO 10-1 10-11 H2N Boc Boc NN HN "-"N
wo 2@06/1583Boc ' N TFA CI N Boc Boc H NI -11--, - NoP@T/US2006/022975
10-11I HN°"- N NHCO I JNHH HL N--~N Conpound

10 N-cycl ohexyl -1, 3- propanedi am ne (0.808 g) was
slowmy added to a stirred solution of

Exarhptb B Prp&ftiof ORskipsisti 72 (1 g) in THE (50 i) at room
tenperature The reaction mxture was stirred at 0C

H22 hours and the reaction was all digd to warmup 15
oomterrperature ov [ t. The &f]tl on was then
Cl

tegdod 0 ghve a r due ur | iedB&y‘
chrormat hy~on_silica gel (Gl /ﬁemz 1
afford InterrredilO-I (1.3869) in a 60%Yyiéld. 7@
5

sol uti omyaf Internediate 10-1 (500 ng) and2Boc20 (770
ng) in CH2C12 (15 nL) was stirred at 25C overni ght.
The sol ution then concentrated and the resultant
45rFX\O 2006/ 1 4 PCT/ US2006/ 022975 resi due was

—purtfied N aphy ompy silica gel (EtOAc/Hexane
=1/9) tonafford g?@a&dl/avw Q-11 (590 ng) in an 80%
yiel d. Diisopropylethylamne (0.25 nL) was added to a
sol ution of Intergggdoma®110-11 "(590 ng), Internediate
8-111 prepared in Exanple 8 (700 ng), and Nal (260 np)
i n HMterrbedigta 2 &l elas 0BBined hs alintermedieteiduringihetpueperaian of
stir for 24 hours at 120C and then concentrated by

Con}p@l’r‘b‘{/? g the solvent under vacuum The resultant

r esA QiistiNest ALISR YY) ¥hdlpiperazine (10 g) in 1-pentanol (3 mL) was stirred for

4 hours at 120°C and concentrated by removing the solvent under vacuum. The resultant
mixture was dissolved in CHCls, washed with water, dried with anhydrous MgSOs, and
concentrated to give a residue. The residue was purified by chromatography on silica gel
(21% NH;3 (aq)/MeOH = 1/99) to afford Intermediate 21-I1 (1.5 g) in a 60% yield.

A solution of 20% TFA/CH,Cl, (3 mL) was added to a solution of Intermediate
20-1I (130 mg) in CH,Cl, (2 mL). The reaction mixture was stirred for 5 hours at room
temperature and then concentrated by removing the solvent. 1 M hydrochloric acid
(3 mL) and CH,Cl; (2 ml) were added to the resultant residue. The mixture was stirred
for another 10 minutes at room temperature. After removing the supernatant, the solid
was dried under vacuum to afford the hydrochloride salt of compound 21 (90 mg) in an
80% yield.

CI-MS (M'+1): 453.3.

Example 22: Preparation of compound 22:

Compound 22 was prepared in a manner similar to that used to prepare compound
21.

CI-MS (M"+1): 497.4
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in CH2dA 2, washed with water, dried with anhydrous
MySO4a and concentrated to give a residue. The
w0 e®bdss3omas purified by chromatography on si | PCHUS®06/022975
(Et OAc/ Hexane = 1/1) to afford Intermedi ate 10-1 11
(865 ng) in a 70%yield. 10 A solution of 20% .
TFA/ CH2C12 (3 nlL) was added to a sol ution of

n Tedi at 10-111(150 nmg) in CH2A 2 (2 nlL). The
-‘M@%ﬁwpﬁﬁag%f’gco Qgg‘f%r'red for 5 hours at room
t enRaipRdubd 23 daspepacEild mi@r Hihibewakitnged to@repatewdnipound
1 Mhydrochloric acid (3 nL) and CH2A 2 (2 nL) were
21. added to the residue. The mxture was stirred for
an M es at roomtenperature. After
re%@ﬁ%éﬁfﬁﬁﬁér natant, the solid was dried under 15
vacuumto afford the hydrochl oride salt of conpound 10
(107 rn%) in.an 80%yvyield, C-M (M+l): 542.4. Exam
Exafupl reppradign PhEqouBd 24orpound 11: HC G H2N - N

a A BN} - d

! o204 58548 L Dl et Qo
10. NKN~---N H Boc 11-1Il NH TFAN,,,--,NI "N~ O ~

H %I_ﬁg%y’_?)d 5%}.4.46 WO 2006/ 138304 PCT/ US2006/ 022975

Example 25: Preparation of compound 25:

Compound 25 was prepared in a manner similar to that used to prepare compound
11.

CI-MS (M*+1): 466.4.

Example 26: Preparation of compound 26:

Compound 26 was prepared in a manner similar to that used to prepare compound
CI-MS (M"+1): 394.3.

Example 27: Preparation of compound 27:

Compound 27 was prepared in a manner similar to that used to prepare compound
21.
CI-MS (M'+1): 454.3.

Example 28: Preparation of compound 28:

Compound 28 was prepared in a manner similar to that used to prepare compound
21.

CI-MS (M'+1): 452.3.
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10

15

N-cycl ohexyl -1, 3- propanedi am ne (0.808 g) was slowy
added to a stirred solution of
WQ@ 2006838304 chl oropyrimdine (1 g) in THE (50 nlLyCHUS2006022975
tenperature. The reaction mxture was stirred at 0C
for 2 hours and the reaction was allowed to warmup
to roomtenperature overnight. The sol ution was then
M%ttpgmoh@fgdﬂ&uﬁdggsl due, 5 which was purified
by c romat ogr aphy on silica gel (EtQAc/Hexane = 1/4)
Néo Beford internediate 11-1 (0.349 ,in a 21 %
y\&d . A solution of internedi a0 t‘l (349 ng) and
% MBdc | NR&H2CL2 DIBS- i) rred at 25C
over i g Ne_soNution was then conCe u\@ d tﬁ?&
resultant resi due lwals purified by chronmatégraphy™on
silica gejoy( Et OAc/ Hexane =1/10) to afford 34
i nt jate 11-11 (400 ng) in an 86%yield (Cl-M

): 408N4). Diislepropyl ethylamne (0.17 nmL) was
to g‘g '
I nt & medi 8- 1 Hl

|nterrred| ate 11-11 (400 o),
| rd| |e8) (47R M),
and Nal (176 ng) in m . The—reaction
m xture was stirred for 24 hour Candthen
concentrated by renovjgig the sol vent der vacuum The

fARsul t ant "\EI due was d| ssolved 15 in CH2Cl12, washed

ried with anhydrous MySO4, and
[ ncentmat (ve a residue. The residue was
purified b c aphy; on silica gel (EtOAc/Hexane
1/1) to afford 1-111 (427 ng) in a 51 %

yield. A solution of 20% T Cl2 (4 nL) was added
to a sol utGoopowil 29 nt er redi ate 11-111 (200 ng) in

odPERGE oAl w38 Sblfia Fa il HEBA e AT RS of

co immmg the solvent. 1 M hydrochloric acid (5 nL) and
Cl2 were added to the residue. The m xture
wasMD Abéﬁtliab 8. &ﬁmﬂ) ewas add)adrto astizred sulutiomanfilntermediate 29-1

124 gREIallhs b 7 Chpder L Ty Petion SR ves
stirrs@Fdr 2Qfou€m]ﬂﬁslfbﬁi1 ilatl.(ré 13’%‘@@1 (ag) @ ALYwY{ @bs addeﬁ:lto Me
gl\/Hl 542. 4. 2 l e 12: Preparation of conpound

solution al§RndaHa all@thmxpmwa& eurqdrfoeamam 85 h@umﬂea thetrgaction

e 08 U oA IR0 FREL B el wast el oo

H,OPrEpaqatdws tayef waeexioudtd whilli CH,Cl, twice. The organic layers were
combined, dried with anhydrous MgSO, and concentrated by removing the solvent under
vacyum. The resultant residue was purified by chromatography on silica gel
(EtOAc/Hexane = 1/2) to afford Intermediate 29-II (620 mg) in a 50% yield.

A solution of tryptamine (99 mg) and Intermediate 29-II (170 mg) in CH;0H
(6 mL) was heated at 60°C for 6 hours. After cooling to room temperature, NaBH,
(20 mg) was slowly added to the solution and the mixture was stirred for another 30
minutes. The mixture was concentrated, quenched with NH,Cl (aq), extracted with

CH,Cl,. The organic layer was dried with anhydrous MgSOy, and concentrated to give a

52



10

15

20

25

30

Compound 13 was prepared in a manner simlar to that

used to prepare conpound 10. CI-Ms (M++1): 508.4. 5
wWEx@pbss044: Preparation of conmpound 14: ConpoRemud2h06/022975

was prepared in a manner simlar to that used to

prepare conmpound 8. C-MS (M++1): 387. 10 Exanple

15: Preparation of conpound 15: Conpound 15 was

resiju€ pPBiieadsitine xaas”mﬁﬂrﬁd b9 bmohﬁfogtaphy batilies g6 (E1O Ay epoaHe- 9/1)

a%?oo nd 8 C-M (M++1): 403, 15 Exanple 16:
to ghxteame@ﬁteéﬁ leglimlaam‘yﬁﬁ‘«ﬁﬂound 16 was prepared

% @%&WW@%&E@&%@% ebRRE% SRTRRLY
TFAtﬁm@Jm(G 7). Ghependtion tixtue sy stypet fod 5 hous ahmriﬁémperatme
Sy it iR, TR SusaRR Ao B BB
mL?&ere%HPcPférlﬂe 1eSidRE ShRiEP awé iTRe ﬁuﬁamgg s?h&l fo)? bndtRer 10

hat used to prepare conpound
mirBi%3. atiroonBEmMpEratde. 2806/ 1¢B8 &) 4 REEINERA0E, the ﬁcﬂizﬁvas dried under

vacl8 TR Byt O ik R oAU 20 Pifag) AR el

pr epRMS @OFRYRY 4,

Example 30: Preparation of compound 30:

Compound 30 was prepared in a manner similar to that used to prepare compound
29.

CI-MS (M"+1): 528.3.

Example 31: Preparation of compound 31:

Compound 31 was prepared in a manner similar to that used to prepare compound
21.

CI-MS (M"+1): 481.4.

Example 32: Preparation of compound 32:

Compound 32 was prepared in a manner similar to that used to prepare compound
21.

CI-MS (M*+1): 547.4.
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11. C-M5 (Mr+1): 522.4. 5 Exanple 20: Preparation of
compound 20: NH2 NH2 CI NI - Boc Boc OH CONf | Boc

wBBomeBIdN 20-1 20-11 NH2 TFA\ 1O N N H H HCT/US200k022975
Compound 20 Internediate 20-1 was obtai ned as an
internmedi ate during the preparation of conpound 15.
10 NaH (110 ng) was added to a solution of the

Inte iate 20+1 (20 and henol (250 in
E)Qg' ‘?ﬂ_aw’?’ﬂgc?é%“%l on)m xturg was St(l rreggzelt 25C
for NBi, hour. The m xture s then heatheld at 120C for 8
ho under m crowave, @)%Ced to roogg N enper at ur e,
ety rgéced goy reneving Boc Boc
HN\L»ésuI tHan sldual was dissol Nn)CHzctF hed N
wi th saturated aqu s NaHCO3, doied with anhydrous
MySOH4, ¥d concentrated to gi ve a residue. 3the residue

was purified by momat ography on silica gel
( Et OAc/ Hexane g to afford Internediate 20-11 (65

_Mgh in O‘J/‘(yylll e,qrredhate 20-11 (65 ng) in

T CHed 2 Zﬁq}& Aas tion of 20%

TFA CH2C12 g 2 nl). The reactlo i Xture was stirred

for 5 hours at r om t epper at ure and concentrated by

r emovi ng the sol VBRI M hydrochloric acid (2 nmL) and

CH202 (L. n) were subsequently added to the

res tf@@edlw&rh%slﬂbéanwéés an puteragdintsyduning fheRpRaation of
congs‘%gg%wnper ature. After renoving the supernatant, the

was dried under vacuum to afford the _
hy dbisviprapyletteylsmint (@1 ndorapd aydol2@aet¢arbomyl chlvride (308g) were

wadbiy Sheitiom) o pmaediss At Q0sts) bt B omme st

mixédre vME'%tiﬁ@@ovenﬁght at room temperature and then concentrated by removing the

solvent. The resultant mixture was dissolved in CHCl;, washed with water, dried with
anhydrous MgSO,, and concentrated to give aresidue. The residue was purified by
chromatography on silica gel (EtOAc/Hexane = 1/1) to afford Intermediate 33-I1
(140 mg) in a 60% yield.

A solution of 20% TFA/CH,Cl; (3 mL) was added to a solution of Intermediate 33-
II (140 mg) in CH,Cl, (2 mL). The reaction mixture was stirred for 5 hours at room
temperature and concentrated by removing the solvent. 1 M hydrochloric acid (3 mL)
and CH,Cl; (2 mL) were added to the residue. The resultant mixture was stirred for
another 10 minutes at room temperature. After removal of the supernatant, the solid was
dried under vacuum to afford the hydrochloride salt of compound 33 (100 mg) in an 80%
yield.

CI-MS (M™+1): 563.4.
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JN HN NH CI N NBoc Boc rN "N N Boc Boc HNJ HN,,~, N
0 -0 21-1 21-II NH2 TFA~NN- HH HNHN-,N_O

W@0vpass3s 21 | nternedi ate 21-1 was obtai ned asPERUS2006/022975

internedi ate during the preparation of conpound 20. 5
A solution of 21-1 (2 g) and piperazine (10 g) in 1
-pentanol (3 nL) was stirred for 4 hours at 120C and

[oX0) ntrated b ' .the sol vent under vacuum The
Exaff R blBhS o ¥ (RS L 00 S0V TT o 3. washed with

vvatgﬁz, dried with anhydtous MySO4a and Neoncentr at ed

topgjve a residue. T?'du was purftied by
(jﬁvﬁ\m apky OBosSi I'+CA gel @2}1‘:{? N (M Oloc  Boc
HN.Z1/ 90N t rﬂ\oﬁdN_LEZBernedi ate 20941, 5 §) Srial-goH
i

yield. 10 A sol ut of 20% TFACH2CI 2 (3,m) was
added t¥'a solution of Intermediate 20-11 (130 ng) in
CH2C12 (2 nlL). TNmg reaction mixture was stirred for 5
hours at room erature and then concentrated by

rfeApviEn h hydyochloric acid (3 nL) and
G—QCl%@mreﬂa %I(ILG\J resultant residue. The
m xture mas stirred for anoth 10 m nutes at room
tenperature. Aft ognporugmvi ng the supernatant, the solid
15 was dried under vacuumto afford the hydrochl oride

sallhtephediaiePod s 3bta(rf20 a5®) intemmadiate@iPinyg thelptepafatiolvibt
conipous b o Eielied T G BELYoS eho e SFENGd0 i) 2
YRR T SN 1 P B g kot
solfioapAfiat themisfure wapsiirred 338 hours at room temperature, it was filtered
and concentrated. The resultant residue was purified by chromatography on silica gel
(EtOAc/MeOH = 10/1) to afford Intermediate 34-1I (70 mg) in a 35% yield.

A solution of 20% TFA/CH,Cl, (2 mL) was added to a solution of Intermediate
34-I1 (70 mg) in CH,Cl, (1 mL). The reaction mixture was stirred for 5 hours at room
temperature and concentrated by removing the solvent. 1 M hydrochloric acid (2 mL)
and CH,Cl, (1 mL) were added to the resultant residue. The mixture was stirred for
another 10 minutes at room temperature. After removal of the supernatant, the solid was
dried under vacuum to afford the hydrochloride salt of compound 34 (50 mg) in an 80%
yield.

CI-MS (M*+1): 583 4.
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Compound 23 was prepared in a manner simlar to that

used to prepare conpound 21. ClI-M5 (M++1): 467.4. 5
wWEx@pbss0L4: Preparation of conmpound 24: ConpoRemU2006/022975

was prepared in a manner simlar to that used to

prepare conmpound 10. CI-Ms (M++1): 522.4. 10 Exanple

25: Preparation of conpound 25: Conpound 25 was

prepared in.a manner sjymlar to that used to prepare

Examplegai Rrgpargtion ¢ficopo 1): 466.4. 15 Exanple 26:

rmnner SI m | ar t at used to pr, re conpound

55394 20 Ex I?A;’a : b{gcon Bgif,
\Qonpou gpo nd 27 was p Ned inta
simlar to that used to prepare conpound 21. Cl-MS O

(M++1):35454. 3. 25 Exanpl e 28: Preparati offbf conpound
28: Conpound 28 vvas prepared in a manner simlar to
that used to Eﬁ are conmpound 21. Cl-M5 (M#+1):

482.3. 30 /1 V\E 00 /138304 PCT/ US2006/ 022975 Exam

—tp e 29:] P{ePafat) oh Ng/()@'@':obd 29: NC N OHC NH2

Compound 35

P ration of conpound @6: Conpound 2%Hyvas pr epar ed

Intermediate 35-I was obtained as an intermediate during the preparation of
compound 21.

NaBH(OAc); (215 mg) was added to a solution of Intermediate 35-1 (166 mg) in
MeOH (10 mL) and cyclohexanecarbaldehyde (57 mg). A few drops of acetic acid was
then added. The reaction mixture was stirred for 48 hours at room temperature and
concentrated by removing the solvent through distillation. The resultant mixture was
dissolved in CH,Cl; and quenched with saturated aqueous NaHCO;. The aqueous layer
was separated and extracted with CH,Cl,. The combined organic layers were
subsequently washed with water, dried with anhydrous MgSOy, filtered, and concentrated
to give a residue. The residue was purified by chromatography on silica gel
(EtOAc/Hexane = 2/1) to give Intermediate 35-II (120 mg) in a 65% yield.

A solution of 20% TFA/CH,Cl, (3 mL) was added to a solution of Intermediate
35-11 (120 mg) in CH,Cl; (2 mL). The reaction mixture was stirred for 5 hours at room
temperature and concentrated by removing the solvent. 1 M hydrochloric acid (3 mL)
and CH,Cl, (2 mL) were added to the residue. The mixture was stirred for another 10
minutes at room temperature. After removal of the supernatant, the solid was dried under
vacuum to afford the hydrochloride salt of compound 35 (85 mg) in an 80% yield.

CI-MS (M'+1): 549.4.

Example 36: Preparation of compound 36:
Compound 36 was prepared in a manner similar to that used to prepare compound
35.

56



10

15

20

25

30

Boc DOBAL ' NN~ ~Nc NBoc Boc "NHHTr N,,--,,N
29-1 29-11 NH2 HN NH2 H N Boc Boc TFA H L 29-111 HN
wOoRenBs4a H "IN HH HAM Ns-.,N_0 ConpoundP@BUS2006/022975
Internmedi ate 29-1 was obtained as an internediate
during the preparation of conpound 26. 5 1M
DI BAL/ ether (8.35 nL) was added to a stirred solution
of ter |\a 9-1 (1.24 g) in dry toluene (100 ni)
at dl%g(%%{)u&‘gze N2 (g). The reaction m xture was
stirred for 2 hours at this tenperature. 5% HCl(aq) (9
m.) was then added to the solution at -60-70C and the
Example 3 @repatation of eamapouod 3Znot her 0.5 hour after the

reaction erature.was | Ncres

orahSingal VS hRh e e Sap IS HEARS b Sefioadthet dpmpoumd
21.aqueous | ayer was extracted with CH2C12 tw ce. The

organic layers were conbined, dried with anhydrous

NQ%MM SANItEbAGRMt rat ed by renoving the sol vent under

vacuum The resultant residue was purified by

chromat ography on silica gel (EtQAc/Hexane =1/2) to
Exaafple3 8] Prepaedtion dif edrepBd 38 620 ng) in a 50% vyield. A

solution of tryptam ne (99 ).and Inter iate 29-11

(1 pngl 38 ¢3S ergpares 1y %Wl}ng\ﬁﬁ%l?ﬁﬁé%@’é‘o“sg& 90616@?%@@0““‘1
71 . hours. After cooling to roomtenperature, NaBH4 (20

was slowy added to the solution and the m xture

WaLISMIS(MEd 1 Y: 864.4not her 30 minutes. The mixture was

concentrated, quenched with NH4Cl(aq), extracted with

CH2Cl12. The organic |layer was dried wth anhydrous

ExaMpROH0- PehaeARaMcodbaHdl30: gi ve a 52

Compound 39 was prepared in a manner similar to that used to prepare compound

21.
CI-MS (M'+1): 566.4.

Example 40: Preparation of compound 40:

Compound 40 was prepared in a manner similar to that used to prepare compound
21.

CI-MS (M"+1): 587.4.

Example 41: Preparation of compound 41:

Compound 41 was prepared in a manner similar to that used to prepare compound
33.

CI-MS (M*+1): 523 4.

Example 42: Preparation of compound 42:

Compound 42 was prepared in a manner similar to that used to prepare compound
33.

CI-MS (M*+1): 557.4.
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WO 2006/ 138304 PCT/ US2006/ 022975 residue. The residue
was purified by chromatography on silica gel

W@ Eoeass3deOH = 9/ 1) to afford Internedi ate 29-PCT/U$086022975
ng) in a 70%yield. Internediate 29-111 (150 ng) in
CH2C12 (2 nL) was added to a solution of 20%
TFA/ CH2C12 (3 nlL). The reaction m xture was stirred

mlg%%%ﬂégﬁﬁog%ggpﬁgm&dq@er ature 5 and concentrated by

1 Mhydrochloric acid (3 nL) and

CH2C12 (2 nL) were added to tH daec otﬂcal ned
abpve. The Mgt ure rred fo YetierN m nut es
s\ oom erature. renoval of t he supernat ant,

ci ofifd was dri ‘ §r vacuumto afford the

hydrochl ori de salt of conpound 29 (92 ng) in a 70%
yield. CI-M5 (M++1): 54814, 10 Exam | p e 30:

¥ ation of conpound 30: Corrpo was prepared
i:eg@nner simlar tQ/ﬂ}@_t used t are conpound
M5 (MH+1) : 528 15 Ex Pr epar at
ci nd3°81 B@brrpound 31 wa eg %
sim ar ‘o tar N to prepare corrpound 2
(M++1) : 481 4. aml|~ e 32: Prepagaﬁ on of
con‘pound3§2 Compound 32 was prepared I'n a manner
simlar to {R ed to prepare conpound 21. Cl-Ms
(Mr+1): 547 30 53 WD 2006/ 138304
Ptr_H?X USZO aHrpI e 33 Preparati on of conpound
\g(’ I}{,ngq\, 'JN N'-(,:)- Boc Boc _ N
I N~NH ~Boc

Compound 43

Intermediate 43-I was prepared in a 45 % yield in a manner similar to that
5 described in the first paragraph of Example 10 using benzylamine (645 mg) as a starting
material.
Diisopropylethylamine (0.27 mL) was added to a solution of Intermediate 43-1
(625 mg), Intermediate 8-III prepared in Example 8 (741 mg), and Nal (275 mg) in 1-
pentanol (20 mL). The reaction mixture was stirred at 120°C for 24 hours and
10 concentrated by removing the solvent under vacuum. The resultant mixture was
dissolved in CH,Cl,, washed with water, dried with anhydrous MgSOs, and concentrated
to give a residue. The residue was purified by chromatography on silica gel
(EtOAc/Hexane = 1/3) to afford Intermediate 43-11 (1,100 mg) in a 65% yield.
A solution of Intermediate 43-II (200 mg) and N-methylpiperazine (2,000 mg) in
15 1-pentanol (1 mL) was stirred at 120°C for 4 hours. The solvent was then removed under
vacuum. The resultant mixture was dissolved in CHCl3, washed with water, dried with
anhydrous MgSO,, and concentrated to give a residue. The residue was purified by
chromatography on silica gel (EtOAc/MeOH = 20/1) to afford Intermediate 43-I1I
(215 mg) in a 70% yield.
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HN..,J HN,,-,,N1 O 33-1 33-II N2 TFAH NNNHH

ONO HN, i a~N O Conpound 33 Internedi ate 33-1 was
WwWoDiailss304 as an i nternedi ate during the preparBtT/082006/022975

5 conmpound 21. Diisopropylethylamne (0.1 nL) and

cycl ohexanecar bonyl chloride (55 ng) were added to a

solution of Internediate 33-1 (200 ng) in CH2Cl2 (10

Fobsohiipof 200 B MG U R Rae a0 bR et
43-18Qb y@fgﬁg%mi_nﬁ]ﬁzmgguhm MtheFeackivh frivia® WwsSEabd RE Sihoucikibom

washe water, dried with 10 anhydrous MySO4, ang
tempegatursrand gorseniraedpyremovingsheispdvent nk M drephlorigagid (4 mL.

if i.ed ch toqr i 1 .
and Pl 7 Rl ren AT G LR e il Slred fpr apqhr 10
minGté48 86 téripeRatbRYoAfief kdnovAl sfthelsiperatiht, Ao iEAVaCHidddhmder
(3 nm.) was added tq_a solution of Internediat 3;3- Il
vacquptp 2y i hosimehloridosaigf compannddkddd s GMEMRAN A% gl
st i(fﬂl\ﬁ?ﬁ/lfwﬁf%&’f?ws at room 15 tenperature and
ate yr

concen enovi ng the solvent. 1 Mhydrochloric
acid (3 nm.) and CH2C12 (2 nlL) were added to the

resi due. The resultant m xture was stirred for
E—"@Q&&é%@?@mﬁf’ﬁﬁ ?é’%npé’ﬂmﬁig]ﬂi‘mtenperature. After renoval
of the supernatant, the solid N i eGosindgse Vacuum
to afford tg{e\hydrochl orig%e sal t” of N (100
mg)lin an BR%Nyield. 20 CinyM (M-+1): 563. 4. 5 54
206/ 138304 PCT/ US20(6/,p239 75—Exampte—34:——

e¥afhti on of compownd/34: H2 r,, Ni Il NC
44-1
Y EL X
N NN Boc  Boc TFA N NN H H
/NO Hu —_— N Hu

N\/\/N\O N\/\/NO

44-11 Compound 44

1-Methylpiperazine (0.76 g) and Et3N (0.8 mL) were added to a solution of 2,4-
dichloro-6-methylpyrimidine (1 g) in EtOH (60 mL). The reaction solution was stirred at
0°C for 1 hour and then was allowed to warm-up to room temperature within 3 hours.
The solution was then concentrated to give a residue, which was purified by
chromatography on silica gel (EtOAc/MeOH = 6/1) to afford Intermediate 44-1 (0.76 g)
in a 55% yield.

Diisopropylethylamine (0.25 mL) was added to a solution of Intermeidate 44-1
(300 mg), Intermediate 8-III prepared in Example 8 (689 mg), and Nal (260 mg) in 1-
pentanol (20 mL). The reaction mixture was stirred for 24 hours at 120°C and
concentrated by removing the solvent under vacuum. The resultant mixture was
dissolved in CH,Cl,, washed with water, dried with anhydrous MgSOy, and concentrated
to give a residue. The residue was purified by chromatography on silica gel

(EtOAc/MeOH = 5/1) to afford Intermediate 44-1I (530 mg) in a 60% yield.
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jNHZHQ\ILNNBB(IZ rNN'"N~\ Boc Boc N HH NN

'-J.N_, N_0 34-1 "0 34-11 NH2 TFAQNNNHH | H* H
W@Nﬁpnmm 34 Internmediate 34-1 was obtai ned asPERUS2006/022975

internedi ate during the preparation of conpound 21.

Internediate 34-1 (166 ng) was first dissolved in

CH3CN (10 nlL). 2 5 chl oronet hyl benzi m dazol e (42 ny)

anﬂ SRS of ? £I0% MﬁE@lz {hen) wededed ® a{ﬂﬁ’utf'&i%‘f@om ound

uti on. m xture was stirred for 48 hours
Interatediatect-H ¢ hjfemg) mr@izali (2wal9). flibk rescieen magtire was stlrred for 5

hows, RY G RE GRPERIF B cERveniraBlby R hginy Rt MofySiboric
acid @ fn?L fnd eg?cgggh& SveRdaddbd {oAfe FaRidué.NTike BBYark inak @ltmda for

soumn TFA/ CH2C12 (2 nmL) was added to a
anothes| |Qmhionten it toomdempetatiree Afteprezapvi] ofthosupgimaant, theselie was

aed e DS BRE P DAL IR; PRI 4 Sl Wi 0%
yiel¢ol vent. 1 Mhydrochloric acid (2 nmL) and CH2C12 (1

m)  wer dded to the resultant residue. The m xture
vvagl'MSPﬂYfaeﬂ)f‘%ﬁG“ another 10 minutes at room
tenperature. After renoval of the supernatant, the
solid was dried under vacuumto afford the

Exaﬂnntér%chieparia’dmsiaiotnp@ﬁmi:éirpound 34 (50 ng) in an 80%

i el 583. 4. 006/ 138304
P{B@Q@\@%%ww%par @r@sm\ﬁ% Jparsre odreraBRBRRE
4335 NHZ2 0 NH2 NN"BocBoceHrNINNNBocBoc

HN-, | J H/NvaN/ Hl N-ei N35-1 35-11 NH TFA NN
H GI-MS (M'+1): 493.3.

Example 46: Preparation of compound 46:

Compound 46 was prepared in a manner similar to that used to prepare compound
43.
CI-MS (M'+1): 587.4.

Example 47: Preparation of compound 47:

Compound 47 was prepared in 2 manner similar to that used to prepare compound
21.

CI-MS (M'*+1): 549.4.

Example 48: Preparation of compound 48:
Compound 48 was prepared in a manner similar to that used to prepare compound
21.

CI-MS (M'™+1): 524.4.
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~NJ HON - N Conpound 35 Internediate 35-1 was

obtai ned as an internedi ate during the preparation of
W@ oo9p0ss3d 21. 5 NaBH(OAc) 3 (215 ng) was added POI/ES2006/022975

solution of Internediate 35-1 (166 ng) in MOH (10

m.) and cycl ohexanecar bal dehyde (57 ng). A few drops

of acetic acid was then added. The reaction m xture
Exafiisie 49:iPiépehtibnlof dénpoaud g¢9at room t enper at ure and

concentrated by renoving the solvent through

di <Compaund 4 war RisPRtEd i £ WHENGHFIRRILH iAo ToquBapR eprpund
21.CH2A 2 and quenched with saturated agueous NaHCOB8. The

aqueous | ayer 10 was separated and extracted with

CHATHRIS (Mie1x 6ahitned organic | ayers were subsequently

washed with water, dried wth anhydrous MjSO4a

filtered, and concentrated to give a residue. The
Ex%ggég&@r%tﬁﬁro%b gbﬁnsehrormt ography on silica gel

c/ Hexane = 2/ 1) to give Internediate 35-11 (120
my) Compaune 5%owes prapared is @ maniersinilar20 tatnisad GHYepae ¢@npound
nm.) was added to a solution of Internediate 15 35-11
(120 ng) in CHRA 2 (2 nL). The reaction m xture was
sticrRs (1R shoyrs at room tenperature and
concentrated by renoving the solvent. 1 M hydrochloric
acid (3 n.) and CH2A 2 (2 nL) were added to the
ExdiAl S reg DiMIGH L oS ST 1T ed Tor another 10
S room tenperature. After renoval of the

supesmpduamidts] il @repatdddn wasanded shelilattd @at used o prepie compound

afford the hydrochl oride salt of conpound 35 (85 ng)
3-in an 80% yield. 20 C-M5 (M++1): 549.4. Exanpl e 36:

Pr eppiat ¢ 1))_f58@g[1pound 36: Conpound 36 was prepared

in a manner simlar to that used to prepare conpound

35. 56 WD 2006/ 138304 PCT/ US2006/ 022975 Cl-M5 (M++1):

543.4, Fxanple 37. Preparation of conpound 37:
E—X%&%@%@%ﬁnﬁm SPEBPE n a manner similar to that

us edohPoRIdRaTR prQARAUAY manérsimthr #YEhdt Medlth prepad dbmpound

Exanpl e 38: Preparation of conpound 38: Conpound 38

43.was prepared in a manner simlar to that used to

P EBRLfs GRTRPT.a, 10 21

43,

Example 53: Preparation of compound 53:
Compound 53 was prepared in a manner similar to that used to prepare compound
44. '

CI-MS (M*+1): 542.4.

Example 54: Preparation of compound 54:

Compound 54 was prepared in a manner similar to that used to prepare compound
44.

CI-MS (M"+1): 548.4.

61



10

15

20

25

30

Cl-M5 (M++l): 564.4. Exanple 39: Preparation of
conpound 39: Conpound 39 was prepared in a nanner
W@ RWhI138304 0 t hat used to prepare conmpound 15 PAT/USI0064R2975
(Mr+1): 566.4. Exam |l p e 40: Preparation of conpound
40: Conpound 40 was prepared in a manner simlar to
that used to prepare conpound 20 21. Cl-M5 (M+1):

Jsﬂprgaﬁ?amh%ff}dm pdn@R3r ati on of conmpound 41:

mpound 41 was prepared in a manner simlar to that
us@empaing 58 pyeas prepere dwia chan®s sga@lar € thvBisedtoiiypargognppund
44 Exanpl e 42: Preparation of conpound 42: Conpound 42
“was prepared in a manner simlar to that used to
prepmisaManpeaod. 30 33. Cl-MS (Mr+1): 557.4. 57 WO
2006/ 138304 PCT/ US2006/ 022975 Exanpl e 43: Preparation
of conpound 43: H2N Boc Boc Cl N O1I2NHHNNC N Cd

HN JN ~ C N N OF-' Boc Boc
4'54%5%% 4§1°b°fcmﬂgr"W\56~N "0~N/ Hi Nom ,NTD

43Cothpetiddld6 wadrép@bedlih a FfaAner-simiNd ty\hk use&hd‘brej}h}e EbmpPound

Conpound 43
44, O

CI-MS (M*+1): 562.5.

Example 57: Preparation of compound 57:

Compound 57 was prepared in a manner similar to that used to prepare compound
44,
CI-MS (M"+1): 508.4.

Example 58: Preparation of compound 58:

Compound 58 was prepared in a manner similar to that used to prepare compound
44,

CLI-MS (M*+1): 496.4.

Example 59: Preparation of compound 59:

Compound 59 was prepared in a manner similar to that used to prepare compound
44,

CI-MS (M™+1): 534.4.

Example 60: Preparation of compound 60:

Compound 60 was prepared in a manner similar to that used to prepare compound
44,

CI-MS (M™+1): 556.4.
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Internmediate 43-1 was prepared in a 45 %yield in a
manner simlar to that 5 described in the first
w@arnagssph of Exanpl e 10 using benzyl am ne (64BCTU$2086022975
a starting material. Diisopropylethylamne (0.27 nl)
vvas added to a solution of Internmediate 43-1 (625
Internmediate 8-111 prepared in Exanple 8 (741

1- pentanol (20 nlL). The
@%@gﬁeﬁ%&oé%ggﬁgm{i%}r ed at 120C for 24 hours and

10 cengamnt batwes phypared i ¥ nfagndrRinie to/Bal usyd tefrepaé evhiipound
The resultant m xture was dissolved in CH2Cl12, washed

H.with water, dried with anhydrous MySO4, and
CONgE O@L t1§’ give a residue. The residue was
puritied by chromat ography on silica gel
(Et OAc/ Hexane = 1/3) to afford Internediate 43-11
1,1 in a 65%yield A solution of Internediate
M(ﬂ% °§ﬁ‘dm Wiy | pi perazine (2,000 ng) in
15 1-pentanol (1 mL) was stirred at 120C for 4 hours.
The sol ven hen renoved under vacuum The

resul tant gx?u:‘e was di ssoﬁed |@2®magd W th

vvater dri ed anhydr ou 'F\Ej:lt ed
g@f res due rQ‘dewas puri f¢-d by

ch&l graphy on silick gel (Et CACTMECH = 207 1) to

afford Internedi ate 43 (215 ng) in a 70%vyield. 58

WO 2006/ 138304 PCT/ US200g/ 022975 A sol ution of 20%

TFA/ ﬁlz (4 mL) was added to asQluti on of
I nt 43-111 (215 ) BocThe\—<’:©
@I %n;ﬁrﬁ@@ﬁ@ WRS® stirmedHiof 5 Ho H

nper at ure and cond trat rated by renoving the S ent .
@ hydroem oric acid (4 nL) and CHeGE2 (2 nmL) were
added to the resi due. The m xture was stirred for
another |10 5 minutes at roomtenperature After

C%jm)val d‘f the supernat ant, the oI [ d dr| ed under

o

dBctcheBdfcydr ocrm\or ound 48

|n a @ ’MF N\/\/N’p
Exarrpl e 44:. Pr epar atl on” of corrpound 44. H2N Boc Boc
~N H®™N j 44-1 NI\~ N ~N' N Boc BE¥PER
| ~ 1 -WiphenylmethyBpiperazine (3.78 g) and Et;N (2.3 mL) were added to a

solution of 2,4-dichloro-6-methylpyrimidine (2.43 g) in EtOH (200 mL). The reaction
mixture was stirred at 0°C for 1 hour and then was allowed to warm-up to room
temperature within 15 hours. The solution was then concentrated to give a residue, which
was purified by chromatography on silica gel (EtOAc/Hexane = 1/5) to afford
intermediate 62-1 (4.0 g) in a 70% yield.

Diisopropylethylamine (4.09 g) was added to a solution of intermediate 92-1
(4.0 g), intermediate 8-III prepared in Example 8§ (5.29 g), and Nal (2.38 g) in 1-pentanol
(10 mL). The reaction mixture was stirred for 15 hours at 140°C and concentrated by
removing the solvent under vacuum. The resultant mixture was dissolved in CH,Cl,,
washed with water, dried with anhydrous MgSO,, and concentrated to give a residue.
The residue was purified by chromatography on silica gel (EtOAc/Hexane = 1/1) to
afford intermediate 62-II (2.7 g) in a 31% yield.

63



10

15

20

25

30

,ND NI i NJ, ~~NNHN-~N-0 10 44-11 Conpound 44

1- Met hyl pi perazine (0.76 g) and Et3N (0.8 nL) were
w@owed3s3o+ a sol uti on of 2,4 dichl oro-6- et hyl ppeT/nsaose22975

(1 9g) in EEOH (60 nL). The reaction solution was

stirred at OC for 1 hour and then was allowed to

warmup to roomtenperature within 3 hours. The

I . d j d
o SRR By AR 000 30 S8k PRt B RSB Lo
Was(sEh@P\ﬁﬁd& B (Fallobid)at 60°fdr 3 hulsrahe fHERdilited théugh 4 it
in a 55%yield. Disopropylethylamne (0.25

001%& andsgReeniiatcl 3he trevliwt BRIRAYes ettty Chmatoarm)on
|
sﬂu{%e% (Eé?%@/{\glgé{-lg% 80/%0 akfoR{ ffl%%éﬁ %ﬂﬁ % 'ﬁiggﬁ r%%n_ 3 Sr(ﬁ/g Yield.
r e duotermediate §2-UH QZOA)aBg)SVasrﬁret(illésoli/e&lih QHYES (léﬁ mllR0OC and
L t vent under_ vacuum
chidioSFUbER R SRS T Qg@ﬁx%weneﬁhw@dz@ theaue
solitoh N A\ﬂ%f e m&ﬁdree\gas"!tlhl%d A Qﬁ%t %%e temp e it Jtwas filtered

concentrated to give a resi
and gongeniratdd. b‘jha:ﬂwsldtaat wsidepivgs plmffed Iblycchrogmito grz(Iﬂily @Msﬂi‘db gt

EOAIMPORLS 1) Shtfeoed SEmmrdite s 098 330 9 42418 uc 1 on
Of A tldnffO0RCERA (R, TL) (3UAES) @%qaggc)a& ® aasoﬁf?ﬂoﬁ bf ?x'i’teﬁie)dlate

nmpound I nt ermedi ate 44-H
62- 1%@ 0p @) in Ghl26h 2 mio. Wa@ regetionaikiiro rwass stlrmdepsS hours atgaom

A e e.so
e SRR A A A58 B T MBS B
andiﬂ}ﬂ;é?djz (Rankieere addedue the'libﬁdtie Xthergixaé wad $tirfe@dor @bther 10
.another 10 m nutes at roomtenperature. After renpval

minyies ahreowy frupeaiEs tAfterpame sl pfthgasperpptant the polish wasaisigh pnder

vl Ao SR it AT AEY,
45 CIFMS;QM&U 6812®f conpound 45: Conpound 45 was

prepared in a manner simlar to that used to prepare
conpound 43. C-Ms (Mt+1): 493.3. 15 Exanpl e 46:

Exalfp@ey: @&épq&ueﬁommmeeéﬁ Conpound 46 was prepared

In a manner simlar to that used to prepare conpound
43 Componpd OR/mwag prep&8d ima manner similar to that used to prepare compound

44,
CI-MS (M'+1): 572.4.

Example 64: Preparation of compound 64:

Compound 64 was prepared in a manner similar to that used to prepare compound
44.

CI-MS (M'+1): 576.4.

Example 65: Preparation of compound 65:

Compound 65 was prepared in a manner similar to that used to prepare compound
21.

CI-MS (M"+1): 525.4.
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20 Exanple 47: Preparation of conpound 47: Conpound 47

was prepared in a manner simlar to that used to
w@e@passsoconpound 21. Cl-MS (MH+1): 549. 4. 25PpEREAPLE022975

48: Preparation of conpound 48: Conpound 48 was

prepared in a manner simlar to that used to prepare

conpound 21. C-Ms (Mt+1): 524.4. 30 60 WO
_M&mmt@@'ﬁfumﬁdM?WS Exanpl e 49: Preparation

und 49 wa n a nmanner
ot SRR o s pIFDRRE 05 ot pi s Biped B horgre spvound
21. (I\/H-+I) 521.4. 5 Exanple 50: Preparation of conpound
mpound 50 was prepared in a manner simlar to
the@I'M§éM th):g8&pare compound 43. C -M5 (M++1):
550.4. 10 Exanple 51: Preparation of conpound 51:
Conpound 51 was prepared in a manner simlar to that

M@r@m&mﬁefmﬁmﬁmm 43. Cl-M5 (Mr+1): 580.4. 15
|l e 52: Preparation of conpound 52: Conpound 52
LR

ROYAS 67 Was PEPASA ied mennar jsimilar & thakused toetepage compound
21.prepare conpound 43. Cl-M5S (Mt+l): 567.4. 20 Exanple
53: Preparation of conpound 53: Conpound 53 was
pr §PaVI8M 1) 56%Aner sinilar to that used to prepare
compound
Example 68: Preparation of compound 68:
Compound 68 was prepared in a manner similar to that used to prepare compound
21.

CI-MS (M*+1): 525.4.

Example 69: Preparation of compound 69:
Compound 69 was prepared in a manner similar to that used to prepare compound
21.

CI-MS (M*+1): 547.3.

Example 70: Preparation of compound 70:

2 .
3 N
(N \NJ\N/\O\/ROC Boc _._\O/ ° O/O\Q/HX@ H/\OVEISC/\/BSE)

701 70-I1

Compound 70

Intermediate 70-I was obtained during the preparation of compound 21.
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44. C-MS (Mr+1): 542.4. 25 Exanple 54: Preparation
of conpound 54: Conpound 54 was prepared in a nmanner

W@ R0061138304 0 t hat used to prepare conpound 44.PC/uiE806/022975
(Mr+1): 548.4. 30 61 WD 2006/ 138304 PCT/ US2006/ 022975
Examip e 55: Preparation of conmpound 55: Conpound 55
was prepared in a manner simlar to that used to

SR A 08

and [Btﬂb @ibenlg)iin Cil, 68 ifhfeml)syasistiared bi2500 @Vem'gh’daﬂ‘ddheﬂr ne¢ntrated.
562, 5. le 57;

d Mt+1
Thea PR PTG ' R RO G S R OBERIS Ot D6 L P Rga0 B

20/1)fo BRANGRIMEFIT YA (163 hiafln HERA vid .er)?" prepare conpound
4. C-M5 (Mr+1): 508.4. 7 15 Exa e 58: Preparation
of /s sotpiaanaf 268 TIOR3 58.)wes addeiiaradution of inmnnaiiate

i{p.l ar used.t o prepare conpound . 44
70 RafE hEeh LR @ ST E TR P 65 TRRE A 5h bpurs ittoom
tempétﬁ@ﬁ%ﬁﬂ deféenfrREP BY REnAIngRE shvaRaN a4 hyd}oﬁﬂm% (3mL)
simlar to that used to prepare conpound
and CH,Cl; (2 mL) were added to the residue. The mixture was stlrred for another 10
minutes at room temperature. After removal of the supernatant, the solid was dried under
vacuum to afford the hydrochloride salt of compound 70 (164 mg) in a 86% yield.

CI-MS (M*+1): 664.4.

Example 71: Preparation of compound 71:

Compound 71 was prepared in a manner similar to that used to prepare compound
21.

CI-MS (M'+1): 597.4.

Example 72: Preparation of compound 72:

Compound 72 was prepared in a manner similar to that used to prepare compound
21.

CI-MS (M'+1): 468.3.

Example 73: Preparation of compound 73:

Compound 73 was prepared in a manner similar to that used to prepare compound
21.

CI-MS (M'+1): 530.4.

Example 74: Preparation of compound 74:

Compound 74 was prepared in a manner similar to that used to prepare compound
35.

CI-MS (M'+1): 523.4.
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Cl-M (M++1): 534.4. 25 Exanple 60: Preparation of
conpound 60: Conpound 60 was prepared in a nmanner

W@ R0061138304 0 t hat used to prepare conpound 44.PC/uiE806/022975
(Mr+l): 556.4. 30 62 WD 2006/ 138304 PCT/ US2006/ 022975
Exanpl e 61: Preparation of conmpound 61: Conpound 61
was prepared in armnner simlar to that used to

¢p gl 5:2 M5 (MH+l): 618.4. 5 Exanple
Exel RO RO A et I5s &5 L | CON | 2N L pon
Bo Cordphdunil75 Naﬁgi‘éﬁl d @r 4 bnrkr sihilyr {o)théit wsdd Mﬁﬂpaﬁfcoknpohhd

CN JJJ. NCH Boc Boc H2 HN H N-,
5.62-11 62-111 \// ~NJ JJJ...~~N 1| H Boc Boc \ /~N

I\Uqll (NEH 5 ~~N J HN,,-,,N H H 62-1V Conpound

62 rrethyl)pl perazine (3.78 g) and Et3N (2.3
n.) were added to a

Example 76: Preparation of compound 76:

Compound 76 was prepared in 2 manner similar to that used to prepare compound
44,

CI-MS (M*+1): 566.4.

Example 77: Preparation of compound 77:

Compound 77 was prepared in a manner similar to that used to prepare compound
44.

CLI-MS (M'+1): 386.

Example 78: Preparation of compound 78:

Compound 78 was prepared in a manner similar to that used to prepare compound
44.

CI-MS (M™+1): 565.4.

Example 79: Preparation of compound 79:

Compound 79 was prepared in a manner similar to that used to prepare compound
70.

CI-MS (M*+1): 640.4.

Example 80: Preparation of compound 80:

Compound 80 was prepared in a manner similar to that used to prepare compound
33.

CI-MS (M'+1): 537.4.
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10 solution of 2,4-dichloro-6-nmethylpyrimdine (2.43
g) in EtOH (200 nL). The reaction mxture was stirred
w@rooe@dos 1 hour and then was al l owed to war MP@PUS®06/022975
room tenperature within 15 hours. The sol ution was
then concentrated to give a residue, which was
purified by chromat ography on silica gel (EtQAc/Hexane
Exarié 8): FrépaddtioR o corhpdili@gdi ate 62-1 (4.0 g) in a 70%
yield. I5 Diisopropyl ethylamne (4.09 g) was added to
a Gohpavind §1 ovas prapereddnl i atagndg 2inilaf 4o Gatysed faprepanecingioand
8-111 prepared in Exanple 8 (5.29 g), and Nal (2.38 Q)
in 1-pentanol (10 mL). The reaction m xture was
stCr-vBqM'e): 537hours at 140C and concentrated by
renovi ng the sol vent under vacuum The resultant
m xture was dissolved in CH2Cl2, washed with water,

' ' ™, and concentrated to give a
Ex 1&%9%5%@%%@@@51@%8 purified by chromatography
onCempounid 83 &¥as pkipada/ifre xameersintilat o that url i®p@pare compound
internmediate 62-11 (2.7 g) in a 31%yield. 63 W
33. 2006/ 138304 PCT/ US2006/ 022975 A sol ution of
in@pﬂge(gp 4$ 5924/ (2.7 g) and Pd/C (2.0 g) in
I sopr opanol F(Sgg4m) was stirred under H2 (balloon) at
60C for 3 hours and then filtered through a celite
Exars 98T, and con?entrat %; The resultant residue was
X T EEPARNOB 8?:‘_8?%’5 hy on silica gel (EtOAc/ MeOH
=10ébrhpouind 83HR 'i)%éi_a%Qﬁ HechnAtSiRdar'th that dsel 18 %regﬁ}e RomPJhind
yield. 5 Internediate 62-111 (200 ng) was first
33. dissolved in CH3CN (10 ni). 2-
chkp . i mdazole (51 ng) and K2C03 (86 nm)
vvehér:g r@%%ggggito t he above solution. After the
m xture was stirred for 48 hours at room tenperature,
it was filtered and concentrated. The resultant

Example 84 Faenmmaliop of cemperngy84: hr omat ogr aphy on silica gel

SRR St T TP AR Dl 3By

44. nm.) was added to a solution of internediate 62-1V
(1 in CH2C12 (2 nmL). The reaction m xture was
stﬁgﬁwgg( d):22Aurs at room t enper at ure and
concentrated by renoving the solvent. 1 M hydrochloric
acid (3 nm.) and CH2C12 (2 nlL) were added to the
Exampde B\ Rrepafatonrif xompeunds®S: st i rred for anot her 10
m Qut es _at..roomtenperature. After renov of the
USROS W4 REC R 1 AR Er Bt iy e O &ty esnurh cogwound
44. afford the hydrochloride salt of conmpound 62 (100 np)
in a 84%yield. C-M5 (M+1): 582.4. Exanple 63:
Preb dn):d#68enmpound 63: Conpound 63 was prepar ed
in a manner simlar to that used to prepare conpound
20 44.

Example 86: Preparation of compound 86:

33.

Compound 86 was prepared in a manner similar to that used to prepare compound
70.

CI-MS (M'+1): 552.4.
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Cl-M5 (M++1): 572.4. Exanple 64: Preparation of
conpound 64: Conpound 64 was prepared in a nmanner

W@ RWhI138304 0 t hat used to prepare conmpound 25 BAI/USI0064R2975
(Mr+1): 576.4. Exanple 65: Preparation of conpound 65:
Compound 65 was prepared in a manner simlar to that
used to prepare conpound 30 21. Cl-M5 (M+1): 525. 4.

6 ).2006/,138 /,JS2006/ 022975 Exam | p e 66:
&gﬁgggr%?ﬁ%ﬁméf&g%nngﬁﬁ 56: Conpound 66 was prepar ed
IZECMPMNBW Wwdsprdparedtina itaahersimnidartio that wged teepreparp compbund

(M++l): 535.4. 5 Exanple 67: Preparation of
- conmpound 67: Conpound 67 was prepared in a manner

Si Ay ) used to prepare conpound 21. Cl-MS
(l\ﬂwa\g%&'%%"llo Exam | p a 68: Preparation of
conpound 68: Conpound 68 was prepared in a nanner
simlar to that, used to prepare conpound 21. Cl-M5

Exarple 8By Freparafion of comp ‘e 69: Preparation of conpound
69¢ R0 RnRek dikila tORR BEedtb Piebate ch@pound
thg? gﬁe}gl to %%é%\%?eedg {égnpouﬁrdélﬁg%.t Cl - ﬁged( NE}-S?): P

35. 547.3. 20 Exanple 70: Preparation of conpound 70:

A oMt 1): 509.4.

35

Example 89: Preparation of compound 89:

Compound 89 was prepared in a manner similar to that used to prepare compound
43.

CI-MS (M"™+1): 475.3.

Example 90: Preparation of compound 90:

Compound 90 was prepared in a manner similar to that used to prepare compound
44. '
CI-MS (M'+1): 453 4.

Example 91: Preparation of compound 91:

Compound 91 was prepared in a manner similar to that used to prepare compound
44.

CI-MS (M"+1): 494.4.

Example 92: Preparation of compound 92:

Compound 92 was prepared in a manner similar to that used to prepare compound
34,

CI-MS (M*+1): 601.4.
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NH2 N 11 H (N N N Boc Boc HN(N T1~N Boc Boc 0 I N NJ
HN- -N J N~NO 70-1 70-11 NH2 ~ N i I\ IATFAN
WORMNTES304 ~~ N~~N  Conpound 70 I nternedi ate 70PCT/WBR06/022975
obt ai ned during the preparation of conmpound 21. 65 WO
2006/ 138304 PCT/ US2006/ 022975 A sol ution of
internmedi ate 70-1 (150 ng), 3-phenoxyphenyl isocyanate
ExanfpA8931PrepaidiokioB bbrhigdindgd: i n CH2C12 (15 ml) was stirred
at _25C overni ght and.then concentrated. L The resultant
r SoTERRINGQ3 YAS PrepRied Y MRARSS FRRikE F%@ﬁvsséﬁosmmaé%\w@éﬂound
34 (EtOAc/MeOH = 20/1) to afford Internediate 70-H (163
"ng) in a 82%yield. 5 A solution of 20% TFA/ CH2C12 (3
mMQ-MSsMiddrd3sd. a sol ution of internediate 70-11
(163 ng) in CH2C12 (2 nL). The reaction m xture was
stirred for 5 hours at room tenperature and
iing. t he solvent. 1 M hydrochloric
Exa C?g@%&%{i—?{&n%a{)ﬁ Ciirzgg'(z m.) were added to the
r e€ordpmind Phevasiprepared inva snagnérrsiidarfto thatmssd teprepge compound
33 m nutes at roomtenperature. After renoval of the
" supernatant, the solid was dried under 10 vacuumto
af tppg @@‘aly}ngghl oride salt of conpound 70 (164 ny)
in a 8%yield. C-M (M+l): 664.4. Exanple 71:
Preparati on of conmpound 71: Conpound 71 was prepared

mn . Si i hat used to prepare conpound
M@%@E&?@gﬁ%&ﬁ%o'& 4. Examl|lp e 72: Preparation
of r\ﬁ_?:mn'pound 72: Conpound 72 was prep& ed in a manner

Si 2ar to that used to prepare cormg{md 20 21.

e /[LN\ AN
NNTN (CF5C0),0 |
HT\(\) H/\O\/I%SC/\/ROC _— (\N \N/L”/\Q\/BOC Boc

O FscTN\) N\/\/N\O
95.1 o 9511

2

FsC”"NH

TFA ~ N
N

Fac\“/@ R Hnnwno
O

Compound 95

Intermediate 95-1 was obtained during the preparation of compound 21.

A solution of intermediate 95-I (150 mg), trifluoroacetic anhydride (240 mg), and
Et;N (230 mg) in CH,Cl; (10 ml) was stitred at 25°C overnight and then concentrated.
The resultant residue was purified by chromatography on silica gel (EtOAc/MeOH =
20/1) to afford Intermediate 95-I1 (148 mg) in a 76% yield.

A solution of 20% TFA/CH,CI, (3 mL) was added to a solution of compound 95-
IT (148 mg) in CH,Cl, (2 mL). The reaction mixture was stirred for 5 hours at room
temperature and concentrated by removing the solvent. 1 M hydrochloric acid (3 mL)

and CH,Cl, (2 mL) were added to the residue. The mixture was stirred for another 10
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Cl-M5 (M++1): 468.3. Exanple 73: Preparation of
conpound 73: Conpound 73 was prepared in a nmanner
W@ RWhI138304 0 t hat used to prepare conmpound 25 PAT/USI0064R2975
(Mr+1): 530.4. Exanple 74: Preparation of conpound 74:
Compound 74 was prepared in a manner simlar to that
used to prepare conpound 30 35. Cl-M5 (M++1): 523. 4.

il OB SR SE0TGELE gto

vactum & #ffordetie Igadrichiaridé sulf dfabmysem 95Q127 BRI TOFRRMNC
35. Cl-M5 (\M++l): 537.4. 5 gxarrplsg 76?1@%reparati on of
corﬁJoMﬁdM? 1): ound 76 was prepared in a manner
simlar to that used to prepare conpound 44. Cl-M
(Mr+1): 566.4. 10 Exanple 77: Preparation of conmpound

Exattiple @o Poeparation ¢f eumspoanéPér ed in a manner simlar to
th used tgggpr%%are conpound . 44. C ngi( Mt+1): 386.
15%%@ s pepyss 1y 4 Wannst sigglap o het used togwersersranppynd

43.was prepared in a manner simlar to that used to
prepare conpound 44. C-M5 (Mt+1): 565.4. 20 Exanple
79:CIRVIS N &t ) 615.6f conpound 79: Conmpound 79 was
prepared in a manner simlar to that used to prepare
compound

Example 97: Preparation of compound 97:

Compound 97 was prepared in a manner similar to that used to prepare compound
43,

CI-MS (M*+1): 519.3.

Example 98: Preparation of compound 98:

Compound 98 was prepared in a manner similar to that used to prepare compound
43,

CI-MS (M'+1): 511.3.

Example 99: Preparation of compound 99:

Compound 99 was prepared in a manner similar to that used to prepare compound
43.

CI-MS (M"+1): 459.3.

Example 100: Preparation of compound 100:
Compound 100 was prepared in a manner similar to that used to prepare

compound 43.
CI-MS (M"+1): 638.5.
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70. C-M5 (M++1): 640.4. 25 Exanple 80: Preparation
of conpound 80: Conpound 80 was prepared in a nanner
W@ R0061138304 0 t hat used to prepare conpound 33.PC/URB06/022975
(Mr+1): 537.4. 30 67 WD 2006/ 138304 PCT/ US2006/ 022975
Exanpl e 81: Preparation of conmpound 81: Conpound 81
was prepared in a manner simlar to that used to
Exg%@m@r:@r@@fm_@ﬂeﬂconﬁun@ho% (Mr+1): 537.4. 5 Exanple
2: Preparation of conmpound 82: Conpound 82 was
priepapaadilfl wapprenaed § ainkener similahtx thatgwed topregpasepar e
com IR nd 33. C-Ms (M++l): 521.4. 10 Exanple 83:
I19repar'ati on of conpound 83: Conpound 83 was prepared
ircpmsqnﬁeq);$bgj5! ar to that used to prepare conpound
33. G-M5 (M++1): 586.4. 15 Exam|p e 84: Preparation
of conpound 84: Conpound 84 was prepared in a nanner

B i or L3RG 1BE°E70C. o eparati on of
C oDquapovtd 862 wae prepured iBOmaaser Bind Ra tetal e d o FHEFILE

simlar to that used to prepare conpound 44.
compourrEM?. prep P

CI-MS (M*+1): 553.4.

Example 103: Preparation of compound 103:

Compound 103 was prepared in a manner similar to that used to prepare
compound 44,

CI-MS (M'+1): 549.4.

Example 104: Preparation of compound 104:

Compound 104 was prepared in a manner similar to that used to prepare
compound 44,

CI-MS (M'+1): 523.4.

Example 105: Preparation of compound 105:

Compound 105 was prepared in a manner similar to that used to prepare
compound 44,

CI-MS (M'+1): 524.4.

Example 106: Preparation of compound 106:

Compound 106 was prepared in a manner similar to that used to prepare
compound 33.

CI-MS (M*+1): 580.4.
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Cl-M (M++1): 546.3. 25 Exanple 86: Preparation of
conpound 86: Conpound 86 was prepared in a nmanner

W@ R0061138304 0 t hat used to prepare conpound 70.PC/UiE806/022975
(Mr+1): 552.4. 30 68 WD 2006/ 138304 PCT/ US2006/ 022975
Exanpl e 87: Preparation of compound 87: Conpound 87
was prepared in a manner simlar to that used to

pr > CO und,. 35. M5 (M++1): 523.4. 5 Exanple
Exappl® BI7: prepaianan of go HBC%E: 4 88: Conpound 88 was

Pr ep@fiRfind N0RAwWARPRBAred il hadnet Sndilanio tH&Qed © pRERRAT €

corrpou}?gm 35. Clml\/g (el\/H-+1): 5609.411. 10 Ex?arrpl e 89:

commogpdf4ht i on of conmpound 89: Conpound 89 was prepar ed
I n @& LSighl,ar to that used to prepare conpound
43. é} EW?Wﬁ;‘?L" 475.3. 15 Exanple 90: Preparation
of conpound 90: Conpound 90 was prepared in a nmanner

simlar to that used to ﬁ)repare compound 44. Cl-Ms
Ex 8: Pyeparafion obeprgpospe 1@8:91:  Preparati on of conpound

¢ hag BRI 16 Whe 35284 S PGS Syl Y Wiusd 9 faré ©
condi@4ndl44.
CI-MS (M'+1): 563.4.

8

) Example 109: Preparation of compound 109:

: )
~ N el A
oY AINTSAR R OU- N
N - W,

e
]
BLINNTS “*unmo
o
Compound 109

Intermediate 109-I was obtained during the preparation of compound 21.

A solution of intermediate 109-I (100 mg), isopropylsulfonyl chloride (35 mg),
and Et3N (30 mg) in CH,Cl, (10 ml) was stirred at 25°C for overnight and then
concentrated. The resultant residue was purified by chromatography on silica gel
(EtOAc/MeOH = 20/1) to afford intermediate 109-II (100 mg) in a 86% yield.

A solution of 20% TFA/CH,Cl, (3 mL) was added to a solution of compound
109-II (100 mg) in CH,Cl, (2 mL). The reaction mixture was stirred for 5 hours at room
temperature and concentrated by removing the solvent. 1 M hydrochloric acid (3 mL)
and CH,Cl, (2 mL) were added to the residue. The mixture was stirred for another 10
minutes at room temperature. After removal of the supernatant, the solid was dried under
vacuum to afford the hydrochloride salt of compound 109 (80 mg) in a 87% yield.

CI-MS (M*+1): 559.3.
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25 Exanpl e 92: Preparation of conpound 92: Conpound 92

was prepared in a manner simlar to that used to
w@e@passsoconpound 34. Cl-M5 (MH+1): 601.4. 3PCBHBOSANMB/022975

2006/ 138304 PCT/ US2006/ 022975 Exam|p e 93:

Preparation of conpound 93: Conpound 93 was prepared

in a manner simlar to that used to prepare conpound

E Q% 1 :ﬁ%&aﬁ i bt compoand110;5 Exam I p e 94: Preparation
£ ecfanpo ndaMg4: %(:)onpound 94 was prepared in a manner
si Gothpountid 10 mas prepardd ina mamyea sigiko hphetmged ®Pprep@re VS

( . 577.4. 10 Exanple 95: Preparation of conpound
°°m1§%{}?33$&- NH2 F3Q)~ NH N HN~.JN'NH Nc B ¢ (CF3CO) 20

SN LIS, 520 S oo
Example 111: Preparation of compound 111:
Compound 111 was prepared in a manner similar to that used to prepare
compound 70.
CI-MS (M'+1): 582.4.
10
Example 112: Preparation of compound 112:
Compound 112 was prepared in a manner similar to that used to prepare
compound 44.
CI-MS (M"+1): 537.4.
15
Example 113: Preparation of compound 113:
Compound 113 was prepared in a manner similar to that used to prepare
compound 33.
CI-MS (M*+1): 563.4.
20

Example 114: Preparation of compound 114:

H Boc.
BocwH HaN~UN NH NH,
1® Ho oW HC HoOH
- . NA~N —_— N ~_N
114-1 114-11
SHNe
N"N"CI A
o(\) (NTNTN H H
-~ . O\) H N\/\/N\C
Compound 114

4-(tert-butoxycarbonylamino-methyl)benzoic acid (1,000 mg) was dissolved in
CHCl; (50 mL). N-cyclohexyl-1,3-propanediamine (745 mg), 1-hydroxybenzo-triazole
25 hydrate (HOBt, 645 mg), 4-methylmorpholine (1,607 mg), and 1-(3-(dimethyl-
74
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Conpound 95 Internedi ate 95-1 was obtained during the
preparation of conmpound 21. 15 A solution of

WO paoensssoi at e 95-1 (150 ng), trifluoroacetic artytisiode022975
(240 ng), and Et3N (230 ng) in CH2C12 (10 m) was
stirred at 25C overni ght and then concentrated. The
resul tant residue was purified by chromatography on

armso)lpmpall)fjﬁ‘ebthylEammud@b’dfocwdp)(E , 240G wghwenstaddedddithet e

sboseigsipandhin. i el s s3] 40 Goripumane
therP®as gftitidned béfvebR watep (@U?-ﬂl)&nﬁ Ftoh} (2xT5e nI§aqhe 8smbined

m xture was stirred for hours at room_ tenperature
orgameilayers svsne driadeayepiy azSé}mud Weretaeacegptod nThe resylfant residue was

purft?oﬂt%ﬁ%ﬁxlo%{akoo%%ﬁl&?ﬁ(g%}%a 1 (BRI Mdefrt2 26/3) R Q&’i%%

e resi re was stir or ano

11471001 )000 24) 6 4 88R0AIPCT/ US2006/ 022975 mi nutes at room
te erature After renpval of the s;pernatant

oLk aolatien of HENntes 10 Yaah Giiousatdein sepaton of 1131 1,000
ey 2%
y| &k&ﬁﬁ(g)é k}%ﬁ? fﬁ 1% Of%‘ﬁ@&gﬁgg}qsg[g#g]fgl% Igéf gég?’gt ion
températoerpA fieckeM6val 66 thecupein@sntyths s@lidepas drigdunder vaanmeto
il t t dt d .. O -MS
g Bl S B DL B CRLREI Mh7v poone
97: DMR%%% it f1 ﬁﬁﬁ@%@%&é& 3 arEBHl'ﬁ@ﬁ oS inférinddiafeq 14-11
that used’to "prepare conpound 43. -M5 (M++

(256 1) 3ntemBedistg M4 prepacd:i 11;I @rpalpaﬂu(bw g) @@dgH@Uﬁ)anQ;ml-
penffR BB BN DretBieeBh ARl RS ol 1 26y "

conkaritddbyereRBvinPhignanhaht @deOacaemp The gesBBiint Girmeigs 99
was prg%gred in a mnner simlar to that used to

disseiveddn EFoGhpwashed vath watgr, dusdoxith-anhydipgs MeSOxpand,copgngrated

o PP KRl AR A PTG 0ot

NHj;(aq)/MeOH = 1/15) to give compound 114 (213 mg) in a 53% yield.
CI-MS (M*+1): 467.3.

Example 115: Preparation of compound 115:

Compound 115 was prepared in a manner similar to that used to prepare
compound 44.

CI-MS (M*+1): 536.4.
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compound 43. Cl-M5 (M++1): 638.5. 30 71 WO
2006/ 138304 PCT/ US2006/ 022975 Exanpl e 101:
wee@passsvdi on of conpound 101: Conpound 101 wasP@I/ERENEER2975
in a mnner simlar to that used to prepare conpound
43. C-M5 (M++1): 605.5. 5 Exam|lp e 102: Preparation
of conpound 102: Conpound 102 was prepared in a nmanner

si.m | ar, to that . used t .epare conpound 43. Cl-Ms
Exa - Pr Tt12r_15f§%n;§?g 1% e 103: Preparation of

conpound 103: Conpound 1@3 was prepz;_ELd in a manner

sifiiar to that used to prepare congodhd 44. Cl-MB
%. 9he B Exaﬁltg 104:5 Prre] ﬂhtm/m\rﬁoc

HN_¢onpotin I_Goffgound 104 vvasérnrg red in e
siml ar 1o that u to prepare Y9conpound fdqy C - M5
(Mr+1) : b3.4. 20 Exam | p e 105: Preparation of
compound 105: (Conpound 105 was prepared in a nanner
simlar to tff]\/ used to prepare conpound 44. Cl-NS
Th-+1) ;. 527y agpl e 106: Preparation of
corrpoﬁdgligé: mﬁpmﬂ prepared in a manner
simlar oo that used to prep compound 33.

Compound 116

Intermediate 116-I was obtained during the preparation of compound 62.

Et;N (0.18 mL) and cyclopropylcarbonyl chloride (96 mg) were added to a
solution of intermediate 116-I (200 mg) in CH,Cl, (10 mL). The reaction mixture was
stirred overnight at room temperature and then concentrated by removing the solvent.
The resultant mixture was dissolved in CHCls, washed with water, dried with anhydrous
MgSO., and concentrated to give a residue. The residue was purified by chromatography
on silica gel (EtOAc/Hexane = 1/1) to afford intermediate 116-II (126 mg) in a 57%
yield.

A solution of 20% TFA/CH,Cl, (3 mL) Was added to a solution of intermediate
116-II (126 mg) in CH,Cl, (2 mL). The reaction mixture was stirred for 5 hours at room
temperature and concentrated by removing the solvent. 1 M hydrochloric acid (3 mL)
and CH,Cl, (2 mL) were added to the residue. The resultant mixture was stirred for
another 10 minutes at room temperature. After removal of the supernatant, the solid was
dried under vacuum to afford the hydrochloride salt of compound 116 (93 mg) in an 80%
yield.

CI-MS (M"+1): 520.4.
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Cl-Ms (M++1): 580.4. 30 72 WO 2006/ 138304
PCT/ US2006/ 022975 Exam | p e 107: Preparation of

W@ o09p0ss3d 107: Conpound 107 was prepared in a P@ENOS2006/022975
simlar to that used to prepare conpound 44. Cl-M
(Mr+1): 580.4. 5 Exanple 108: Preparation of conpound
108: Conpound 108 was prepared in a nmanner simlar to

t ha ed t are ound 44. Cl-M5 (M-+1):
—J#g%i]ﬂf a%ggﬂfﬁ)%npouﬁ}ggwpr eparation of conmpound 109:
NH2 NH2 N OCI 0 rN'N % Boc Boc HNrN N Hj Boc Boc
NJ jHN~~N' J .,-,,, o0 109-1, 109-11 ANNHHO\L]
H f M\~~N  Conpound 10 '\ﬁer rreleatfé\ cﬂat:al B:ed
| BhEP AL i o
HNvéf inte ate I (100 |05,opropylsulfonyl O
chloriqle7(35 ng) , nd Et3N(30 my) in H3L 2 (10 m)
was stirPed at 25C for over ni ght and then
concentr at ed. J‘aﬂle resultant residue was purified by

chr omat ogr aphy /Oﬂ silica gel (EtOAc/MeOH = 20/1) to

Tﬁ‘fordlhrt atle (goo my) in a 86%yield. A
sol utldf 0% TFA/ ) was added to a

sol utie £Jg°“” 720 109-11™(100 ng) in CH2A 2 (2

m) . The reac ¥ture was stirred for 5 hours at

room rréerature and concentrat ed b renmovi ng _t he

omeémﬁdl W7 Hyras obimseliduring the pmaml)m of compound 62.
A solution of Intermediate 117-I (200 mg), cyclohexyl isocyanate (42 mg), and

Et;N (62 mg) in CH,Cl, (10 ml) was stirred at 25°C for overnight and then concentrated.
The resultant residue was purified by chromatography on silica gel (EtOAc/MeOH =
20/1) to afford intermediate 117-1 (172 mg) in a 72% yield. '

A solution of 20% TFA/CH,Cl, (3 mL) was added to a solution of compound
117-II (172 mg) in CH,Cl, (2 mL). The reaction mixture was stirred for 5 hours at room
temperature and concentrated by removing the solvent. 1 M hydrochloric acid (3 mL)
and CH,Cl; (2 mL) were added to the residue. The mixture was stirred for another 10
minutes at room temperature. After removal of the supernatant, the solid was dried under
vacuum to afford the hydrochloride salt of compound 117 (145 mg) in a 91% yield.

CI-MS (M'+1): 577.4.

Example 118: Preparation of compound 118:
Compound 118 was prepared in a manner similar to that used to prepare
compound 117.

CI-MS (M™+1): 551 .4.

Example 119: Preparation of compound 119:
Compound 119 was prepared in a manner similar to that used to prepare
compound 116.

CI-MS (M'+1): 565.4.
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and CH2A 2 (2 nL) were added to the residue. The
m xture was stirred for another 10 m nutes at room
wao eovpasssvure. After renoval of the supernat ant PCT/82006/022975
solid was dried under vacuumto afford the
hydrochl oride salt of conmpound 109 (80 ng) in a 87%
yield. 25 C-M5 (M++l): 559.3. 73 WD 2006/ 138304
Exarhfld 1 205 2006/-832 97 Sompomaan b® e 110: Preparation of
conpound 110: Conpound 110 was prepared in a nmanner
si Gempeund 420 was piepargd i marges sianilag inthaiuised toopremare VS
> 602.4. 5 Examlp e 111: Preparation of
comcogﬁn%i%’/nd 111: Conpound 111 was prepared in a manner
si @-Mar(M'e1):38t 4used to prepare conpound 70. Cl-Ms
(Mr+1): 582.4. 10 Exam | p e 112: Preparation of
conpound 112: Conpound 112 was prepared in a manner

E 14 : epare conpound 44. Cl-M

_X%'T’rép%ga%%ﬁ%f&@ﬁ gr%??p e 113: Preparation of
conpound 113: Conpound 113 was prepared in a manner
similar to that used to prepare conp d 33. C-M

( ): 563.4. 20 Exanple 114: Pr N
14: Boc. NH KCREG),H BG@%&?N m:ﬁw&b
HI\Cm & URS1 1124-TT "0 COH Hi N-,---,N

121-X 121-11

~ N

A
TFA NNTN

E N\/\,N\O

Intermediate 121-I was obtained during the preparation of compound 62.
A solution of intermediate 121-I (200 mg), trifluoroacetic anhydride (257 mg),
and Et;N (155 mg) in CH,Cl, (10 ml) was stirred at 25°C for overnight and then

Compound 121

concentrated. The resultant residue was purified by chromatography on silica gel
(EtOAc/MeOH = 15/1) to afford intermediate 121-II (163 mg) in a 71% yield.

A solution 0f 20% TFA/CH,Cl; (3 mL) was added to a solution of compound
121-1I (163 mg) in CH,Cl, (2 mL). The reaction mixture was stirred for 5 hours at room
temperature and concentrated by removing the solvent. 1 M hydrochloric acid (3 mL)
and CH,Cl, (2 mL) were added to the residue. The mixture was stirred for another 10
minutes at room temperature. After removal of the supernatant, the solid was dried under
vacuum to afford the hydrochloride salt of compound 121 (127 mg) in an 84% yield.

CI-MS (M'+1): 548.3.

Example 122: Preparation of compound 122:
Compound 122 was prepared in 2 manner similar to that used to prepare

compound 62.
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Conmpound 114

4- (tert-but oxycarbonyl am no-net hyl ) benzoic acid (1, 000
woroosso4di ssol ved in  CH2C12 (50 nml). PCT/US2006/022975

N- cycl ohexyl - 1, 3- propanedi am ne (745 ny),

1- hydr oxybenzo-tri azole 25 hydrate (HOBt, 645 np),

4- met hyl nor phol i ne (1,607 ng), and 1-(3-(dinmethyl 74

3 RCT/ US2006/ 022975
ﬁﬁ@%@%ﬁ?%ﬁg‘tet hyl car bodi i m de hydrochl ori de ( EDC,

740 ng) were added to the above sol ution sequentially.
The reaction m xture was stirred at 25C for 18 hours
Examplg 123: Paepaption 9Arenpquefdd3bet ween water (150 ni) and

5 ﬁ I@@gp&?dalﬁ%a@g@e@%g i 2 ARG Lim iR 95 Cusb @WFFrEpHET ©

over were concentrated. The resultant
compee@idde was 5 purified by chromatography on silica gel

( Et.OAc/ :?é%l) to afford internediate 114-1
( 1CH88 W)y Hw28-965% yiel d. A solution of HCL in ether
(1.0 M 20 nL) was added to a solution of 114-1 (1,000

in MOH (10 nL) at 25 C. The m xture was stirred
Exarhple 124: Rreparaticatof compounddi2der at ure. After renoval of

t he, super ant, the solid was.dried_.under,.v to
1 0CampBYRe CHQVH perratadiin A ropare s pIdgo i e 4o Piepa®

cont dlh7(743 ng) in a 73%yield. Diisopropylethylam ne
134 néy) s added to a solution of internediate
1141-MS (N250: ¥7)4. i nternedi ate 90-1 prepared in
Exanple 90 (184 ng), and Nal (22 ng) in 1- pentanol (5
m.). The reaction m xture was stirred for 15 hours at

Exarh#R G281 Plepativhedtichaibeehdd25t enovi ng the sol vent under
vacuum The resultant m xture was 15ﬁ€i ssojved in
CHEempouRgh Enewas freniredeingrmanger dpnilgy orfhal gssedP SEPaRhy sos,

com doqncentrated to give a residue. The residue was
urified by chromat ography on silica gel (21%

NHEBI-AGS (MEEH: 583.4.5) to give compound 114 (213 ng) in a
53%yield. C-M5 (M-+l): 467.3. 20 Exanple 115:
Preparation of conmpound 115: Conpound 115 was prepared

Exatn 1@2@%@&@&%1@& find M®g. used to prepare conpound
. O -MS (Mr+1): 536.4. 25 30 75 WD 2006/ 138304
PCTou$R006 1 PR &S epdEschin maties sinflae preibaftusehtogfrepare

compOURPHET 116:

CI-MS (M™+1): 522.4.

Example 127: Preparation of compound 127:

Compound 127 was prepared in a manner similar to that used to prepare
compound 116.

CI-MS (M'™+1): 562.3.

Example 128: Preparation of compound 128:

Compound 128 was prepared in a manner similar to that used to prepare
compound 43.

CE-MS (M™+1): 514.3.
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NON ~ ~cl TJ~-N HN\Nr J HBoc Boc NWJ HI No N c
N~~N~ -0 116-1 116-11 4NHH TFA O Conpound 116
WO nioensssod ate 116-1 was obtai ned during the prEOHRUSI000022975
of compound 62. 5 Et3N (0.18 nL) and
cycl opropyl carbonyl chloride (96 ng) were added to a
solution of internediate 116-1 (200 ng) in CH2A 2 (10
Examiple 12fh Breperation ofcomipernd &2%as stirred overni ght at

rogmte rature and then concent b enovi ng the

o TuomRE 126 WeCulPiel SR SRRl it BaR
confpgodB43.washed with water, dried with anhydrous MSX4,

and_concentrated to give a residue. The residue was

purGEM8dMhy 1k RPdAat ogr aphy 10 on silica gel

(Et OAc/ Hexane = 1/1) to afford internediate 116-11

(126 ng) in a 57% vyield. A solution of 20% TFA/ CH2C12
Exafiipleri30: Recpaetioe df ¢cnpouadlida:i on of internedi ate

116-11(128 ng) in CH2Cl 2 (2 nL). .The reaction m xture

wa<CRRqund 4 3¢ Has prepyrgd @ aymannsg similes ipfbatased © pierare
conggﬁg@?g.r ated by renoving the solvent. 1 Mhydrochloric

ci 3 nm) 15 and CH2A 2 (2 nlL) were added to the

r eSCIEMS. (M'Hé):588.8] t ant mi xture was stirred for

anot her 10 mnutes at roomtenperature. After renoval

of the supernatant, the solid was dried under vacuum

Ex@l@ifl@@?eﬂafh@oﬂ)éﬂé w@hige salt of conmpound 116 (93
ng) in an 80% vyield. Cl-M (Mk+1%: 520.4. 20 25 76

dd3bwaporEpusd dosmorry Fanilariaihpl used torprepare

WO
tion of conmpound 117: ~-N i N ~I~ NONN,)
°°“Eﬁﬁg‘§|a% NCC (a-0

CI-MS (M'+1): 609.5.

Example 132: Preparation of compound 132:

Compound 132 was prepared in a manner similar to that used to prepare
compound 43.

CI-MS (M'+1): 613.4.

Example 133: Preparation of compound 133:

Compound 133 was prepared in a manner similar to that used to prepare
compound 43.

CI-MS (M+1): 624.5.

Example 134: Preparation of compound 134:

Compound 134 was prepared in a manner similar to that used to prepare
compound 43.

CI-MS (M'+1): 622.4.
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HN~J H N.,NC O~/ 1174 117-11 ,""NTFAH (N TN HH
NYNJ H- N, --,,N O Conpound 117 Internediate 117-1
woR®coss3ad ned during the preparation of conpouPd/622005022975
A solution of Internediate 117-1 (200 ng), cycl ohexyl
I socyanate (42 ng), and Et3N (62 ng) in CH2A 2 (10
m) was stirred at 25C for overnight and then
t lL.tant residue was purified by
Exa %t%%%%gﬂwgﬁb%éﬁ@ég%el (Et OAc/ MeOH = 20/1) to
af Cempoundt185 maspbared iya mantet fitnilagjo that wed prypaed d. A
sol ution of 20% TFA/ CH2C12 (3 nlL) was added to a
comppdidPdn of compound 10 117-11 (172 ng) in CH2Cl2 (2
Eh@r[' k@n m xture was stirred for 5 hours at
pt%lth n’pz)rag?%'g'e and concentrated by renoving the
solvent. 1 Mhydrochloric acid (3 nL) and CH2C 2 (2

B E@% Q&re added %o t he g | due. The m xture was stirred
£ 130 Srenaration of perppaved 3 ‘room tenperature. After
r eBpbunf13b s gf&g%&% 2fanndrREniBRd Bhat@ed & hreghrbinder

vacuumto affor he hydrochloride salt of conpound
compoppd 10945 ng) in a 91 %yield. 15 Cl-M5 (Mt+1): 577.4.

Ex - paration of conpound 118: Conpound 118
m@%@t}ib Sggga manner simlar to that used to
prepare conpound 117. 20 Cl-M5 (M++1): 551.4. Exanple

119: Preparation of conpound 119: Conpound 119 was
Example A37: duenarptign phperepowsididiar to that used to prepare

coR AR ekl b s g el v

compuap@iat i on of conpound 120: Conpound 120 was prepared
ﬂeﬁl\&a&nﬁﬁ)%gm lar to that used to prepare conpound

6.4.

Example 138: Preparation of compound 138:
Compound 138 was prepared in a manner similar to that used to prepare

compound 21.

CI-MS (M™+1): 511.4.

Example 139: Preparation of compound 139:

Compound 139 was prepared in a manner similar to that used to prepare
compound 21.

CI-MS (M+1): 541.4.

Example 140: Preparation of compound 140:
Compound 140 was prepared in a manner similar to that used to prepare

compound 21,
CI-MS (M'+1): 510.4.
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Cl-M (M++1): 551.4. 5 Exanple 121: Preparation of

conpound 121: o N N 'VN Boc Boc (CF3CO 20 F3CyN, H N
WO-20M6/1383W) H \ ~N, -, N O 121-1 121-11 01 N TFA PEI/US2086022975

HH F3C NJ Hi Nn N Conpound 121 10 Internedi ate

121-1 was obtai ned duri ng the preparation of conpound

62. A solution of internediate 121-1(200 nyg),

(257 ng), and Et3N (155 ny)

'%%%ﬁghgﬁ %sﬁgt@liﬁrred at 25C for overnight and

t h@ompamd déib tvaa pegared ea mesner siankar tosthatdsed togsepata i f i ed

p@éﬁggr omat ography on silica gel (EtQAc/MeCH =15/1) to

con % intermediate 121-11(163 ng) in a 71%yiel d. 15
A erMdtive1Pf548Q% TFA/ CH2C12 (3 i) was added to a
sol ution of  conmpound 121-11 (163 ng) in CH2Cl2 (2

The reaction mxture was stirred for 5 hours at

eratu e and entrated by renoving the
—%’g?%?r HR O R FBRPBA 142 aci 0 (3 L) and CHZC12 (2
m.) were added to the residue. The m xture was stirred

for another 10 mnutes at room tenper rg\ After
rermv?”zof the supernatant, the solid s dri ed under

20 va mto afford the Hytd,rcpchl or a)j of conpouBnd
12 i m;ocan B84 % y+-el-d— Cl - NﬁQ 4&“3 oc
/\O/E\X'g:%l e 12 fepaf At on of corrpB/\/d 122 Corrpound 12@
was preparleﬁalI in a mahmer sinmlar to thatled to
prepare 25 co &@\62. 78 WO 2006/ 138304
PCT/ US2006/ 0229 Cl-Ms (M++1): 600.4. Exanple 123:
Prep@aati on of \N ogund 123: Conpound 123 was prepared
i ma manner @ af tlo It Hat used to prepare 5
conpound 62,7 C1 - MS ( MF+1 \/\20\@
Compound 142
Intermediate 142-1 was obtained during the preparation of compound 65.
A solution of intermediate 142-1 (200 mg), methoxyacetyl chloride (60 mg), and
Et;N (60 mg) in CH,Cl, (10 ml) was stirred at 0°C for 1 hour and then was allowed to
warm-up to room temperature within 3 hours. The solution was then concentrated to give
a residue, which was purified by chromatography on silica gel (EtOAc/Hexane = 1/1) to
afford intermediate 142-I1 (107 g) in a 48% yield.
A solution of 20% TFA/CH,Cl, (3 mL) was added to a solution of compound
142-11 (107 mg) in CH,Cl, (2 mL). The reaction mixture was stirred for 5 hours at room
temperature and concentrated by removing the solvent. 1 M hydrochloric acid (3 mL)
and CH,Cl, (2 mL) were added to the residue. The mixture was stirred for another 10
minutes at room temperature. After removal of the supernatant, the solid was dried under
vacuum to afford the hydrochloride salt of compound 142 (92 mg) in a 93% yield.

CI-MS (M'+1): 597.4.
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Exam | p e 124: Preparation of conpound 124: Conpound
124 was prepared in a manner simlar to that used to

WQ@e@passs04 10 conpound 117. Cl-MS (Mr+1): 567. 4PCEHKS2UP/€22975

125: Preparation of conpound 125: Conpound 125 was
prepared in a manner simlar to that used to prepare
15 conpound 117. CI-M5 (M++1): 583.4. Exanple 126:

Exaﬁél@?ﬁ:@’%%%?ht@?%ﬂ%m&dﬁ% 14£6: Conpound 126 was prepared

ar'to that used to prepare 20
c ofimapahd 128 waCprdphred ifr+ ipnnes Ridnilar titbaimskdtolRepare
Preparati on of conmpound 127: Conpound 127 was prepared
comPWn‘glﬁ?anner similar to that used to prepare 25
cogp 116.64¢l4; M5 (Mr+1) . 562.3. Exanpl e 128:
Preparation of conpound 128: Conpound 128 was prepared
in a manner simlar to that used to prepare 30

C ind 43.. Cl -M5 (Mt+1): 514.3. 79 WO 2006/ 138304
M&%@W%ﬁﬁ?m&mﬁﬁé 129: Preparation of

conpound 129: Conpound 129 was prepared in _a manner
simlagyto that used to ppepare . Cl-Ms
( Mr+1)}2530. 3. 5 Exam Igpte0l30: orr of

co N 5y Gpgypd 130 was prep i NRer Boc
/\o»si/@ ar ﬁiﬁaﬂu&%{)prepar und %43, N\NB/N\O
(M++1): 52628, 10 | e 131: Preparat i(‘)‘lf}ﬂ of

conpound 131:9Q
P HNPOH HNSOH

LIOH )\} D\ TEA - f\w
R CAL SN ~aV g eU PNV
144111
Acetyloxyacetyl chloride (304 mg) was added dropwise to a stirred solution of
compound 142-I (200 mg) and Et;N (0.3 mL) in CH,Cl, (10 mL) at 0°C for 2 hours to
afford a residue. The resultant residue was purified by chromatography on silica gel
(EtOAc/Hexane = 1/1) to afford intermediate 144-11 (200 mg) in a 90% yield.
An aqueous solution of 20% LiOH (4 mL) was added to 144-1II (200 mg) in THF
(5 mL). After stirring for 12 hour, the mixture was acidified with 2M HCl to obtain a

Compound 144

crude product. The crude product was purified by chromatography on silica gel
(EtOAc/MeOH = 20/1) afforded intermediate 144-I11 (98 mg) in a 51% yield.

Compound 144-III (98 mg) was treated with 20% TFA/CH,Cl, (2 mL) at room
temperature for 12 hours and then concentrated. The resultant residue was purified by
chromatography on silica gel (21% NHj; (aq)/MeOH = 1/19) to afford compound 144
(65 mg) in a 90% yield. Compound 144 was then treated with 1 M HC1 (2 mL) in
CH,Cl, (2 mL) for 0.5 hour. The solvents were evaporated and the residue was treated
with ether and filtered to afford the hydrochloride salt of compound 144.

CI-MS (M" + 1): 583.4.
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Compound 131 was prepared in a manner simlar to that
used to prepare conpound 43. Cl-M5 (M++1): 609.5. 15
wWEx@pbss0432: Preparation of conpound 132: Conpouns20d8@2975

was prepared in a manner simlar to that used to

prepare conpound 43. C-M5 (M++1): 613.4. 20 Examlp

e 133: Preparation of conpound 133: Conpound 133 was
Examppledds eRreparatonrdwompowidntidbar to that used to prepare

conpound 43, Cl - M5 +1): 624.5. 2 anpl e 134:

Pr QHPS’(“?%%%W“@&W&E%H ﬁ%&‘.ﬂe [siistoitinl 3‘%%%?68?13 par ed
intetnibdfatdP4Igr simlar to that used to prepare conpound

43.

Cl-Ms (MH+1): 622.4. 30 80 WO 2006/ 138304
PCEIDES (06 A0226855. Exanpl e 135: Preparation of

conpound 135: Conpound 135 was prepared in a manner
simlar to that used to prepare conpound 109. Cl -NM5

Exam&m,ﬁéﬁaﬁtion&f@@m(mm& Pr epar ation of conpound

136: Conpound 136 was prepared_in a manner, simlar to
t h&tompoeed 140 wreapepased iagrpangasinger todhat Nesd tppreppre
comggl?ncf)’tm. 10 Exanple 137: Preparation of conpound 137:
npound 137 was prepared in a nmanner simlar to that

us &i-NI® (B eplr 625.5.

Example 147: Preparation of compound 147:

Compound 147 was prepared in a manner similar to that used to prepare
compound 44.

CI-MS (M" + 1): 441.3.

Example 148: Preparation of compound 148:
Compound 148 was prepared in a manner similar to that used to prepare

compound 44,

CI-MS (M + 1): 654.0.

Example 149: Preparation of compound 149:
Compound 149 was prepared in a manner similar to that used to prepare
compound 116.

CI-MS (M" + 1): 509.8.

Example 150: Preparation of compound 150:
Compound 150 was prepared in a manner similar to that used to prepare

compound 116.

CI-MS (M" + 1): 567.7.
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compound 21. CI-M5 (M++1): 496.4. 15 Examlp e 138:
Preparati on of conpound 138: Conpound 138 was prepared
WO pooa/188mer simlar to that used to prepare PORPS2006022975

21. C-M5 (M+1): 511.4. 20 Examl|lp e 139:
Preparation of conpound 139: Conpound 139 was prepared
in a manner si m' I ar to that used to prepare conpound

21. (- E+1 541. 25 Exanpl e 140: Preparation
E—M%ﬁ%pgﬁsﬁ?gy; "@8??[5’8{5‘?1551140 was prepar ed in a manner

Si MTdriouh@ 1511%%& fated B HSRRE SimileOBRRA RSedX égaf

(M++1): 510.4 0 81 WD 2006/ 138304 PCT/ USZ(S)O / 022975

corrmm#)ll:ﬁ 141: Preparation of conpound 141: Conpound 141

manner simlar to that used to
preprI%)lI?Ig'lct n%bunplg744 Cl-M5 (Mr+1): 540.4. 5 Examlp
e 142: Preparation of conpound 142: NH2 HNY"O0. N i
c rN TIJN Boc Boc O x'O. r-N\N N-- Boc Boc i0"~"NJ
Exagple (52 Prgparption of eppoupd 152

Compound 152 was prepared in a manner similar to that used to prepare

compound 116.

CI-MS (M" + 1): 620.3.

Example 153: Preparation of compound 153:
Compound 153 was prepared in a manner similar to that used to prepare
compound 116.

CI-MS (M +1): 551.8.

Example 154: Preparation of compound 154:

AN 0O O AN
| |
N \N/k /\©\/ Boc ﬁ. (\N \NJ\ /\©\/BOC Boc
HN /OWN\) NU
0 58
62-111 154-11
LIOH _y /(Lﬁl\
e S AR RN N Sure Ol
HOWN\) No~N \O HO\[(\I(N\) N\/\/N\O
0 154-11X Compound 154

Compound 154 was prepared from compound 62-1II in a manner similar to that
used to prepare compound 144.
CI-MS (M* + 1): 538.4.

Example 155: Preparation of compound 155:
Compound 155 was prepared from compound 62-III in a manner similar to that

used to prepare compound 144,
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OHNXO TFATrNNHH ~~~N.J HIl N~~N Conmpound 142
10 Internedi ate 142-1 was obtai ned during the

w@e@passavi on of conpound 65. A solution of inteeTEsias/e22975

142-1 (200 ng), nethoxyacetyl chloride (60 ng), and
Et 3N (60 ng) in CH2C12 (10 m) was stirred at OC for 1
hour and then was allowed to warmup to room

in 3 hours. The sol ution was then
:‘Eﬁg\‘{ﬁw ol\s\ﬁcgig ‘ve a residue, which was purified by
chromat ography on silica gel (EtOAc/Hexane =1/1) to 15

afford internediate 142-11 (107 g) in a 48%yield. A
Exagple t 560 Rrepfratp@2of BompOHRCIIH: (3 nl) was added to a

soI tion ound 42-11 107
0 Corind LEPRERY ?&%?1@%@ i ol Siifig o

twa[gqﬁkzﬁgaﬁ@&@h@q¢4and concentrated by renoving the

sol vé%t Né drochlorlc acid (3 nm.) and CH2C12 (2

L )CIMS & Qﬁthe residue. The mxture was stirred

for anot her 10 20 mnutes at roomtenperature. After

renmoval of the supernatant, the solid was dried under
Exa‘m:tﬂeuwm bepalfaﬁ@fi of ddagpoapdla srhl ori de salt of conpound

142 (9 92ng |na93%|eld CII\/B(MHl 597. 4. 2§h
82 Gunpoyoéldswapare ! r simjlardo that

useﬂoeﬁ@émék&ﬂpo%l q?gpound 143: Corrpound 143 was prepared

nner - simlar to that used to prepare conpound
14CT-MIS-(MS « Wt 569.4. 641.4. 5 Exanple 144: Preparation
of compound 144: NHS ~ HN C '- Boc Boc 01 j "NN ()
NN c ~~~N~ INTI HI 142-1 / 144-11 0 O

Example 158: Preparation of compound 158:

Compound 158 was prepared from compound 109-1 in a manner similar to that
used to prepare compound 109.
CI-MS (M" + 1): 539.4.

Example 159: Preparation of compound 159:

Compound 159 was prepared from compound 109-I in a manner similar to that
used to prepare compound 109.

CI-MS (M + 1): 525.4.

Example 160: Preparation of compound 160:

Compound 160 was prepared from compound 109-I in a manner similar to that
used to prepare compound 109.

CI-MS (M" + 1): 567.4.
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HN) OH HN-"-OH LiOH Z TFA ~N N H (~NocNoc ~N \ H NN
144-111 O Conpound 144 Acetyl oxyacetyl chloride (304

worlocmsssoadded dropwi se to a stirred sol uti on PET/US2006/022975

conmpound 142-1 (200 ng) and Et3N (0.3 nL) in CH2Cl12
(10 nL) at OC for 2 hours to 10 afford a residue. The
resul tant residue was purified by chromatography on

| 4] .gel . an :.1/1) to afford internedi ate
E‘X%—@?’%G&%ﬁéo}ﬁg%%& ‘el d. An aqueous sol ution of

209NH; OH (4 L) was addeg ho 144-11 (2(ND+2 in THE
(51@&’. After stlrrlng hour, ;ﬁ\;ﬂnxture was
2 |n a Clge TH
HN\OF ude rpm& NéoHCI ified by ogr aph Rop §oc
gel 15 ¢ OAc/ I\/b(]—| 20/ 1) affayded interne Elﬁ
144-111 (98 mg) in a 51%yield. Conmpound 1 I (98
rrg) was ted with 20% TFA/ CH2C12 (2 ) at room
eratu for 12 hours an hen conc%«%rat ed. The
V\@s p%rl I—PI on

c \gJeI —1 \g\;\)t
und 144 (65 rrg) in O% . Conpound
[

then treatedéiifith 1 M HC n 20 @Hp@EIPI6] 2 nL) @
f
OrChnpoufd 161 whE Bref bl Bfro ﬁnc?if‘ PO AxEha@ W11 that

resi rea er and I''tere
used treprhpade cohpamiddé4sal t of conpound 144. Cl-Ms (M +

1) qgﬁg 4 ﬁﬁ'?@p 006/ 138304 PCT/ US2006/ 022975
Exa %5: P ration of conmpound 145: Conpound 145

was prepared in the same manner as that used to
prepare internediate 144-11. C-Ms (M+ + 1): 625.5.
m&ﬁa?@mmeonpf@pm@ndéﬂof conpound 146: Conpound

14 d i to that
or Syl RZ e TR it 27 gl 5y o
usediaprppaee dshipouddapar ati on of conpound 147:
CI-MS (M" +1): 511.3.

Example 163: Preparation of compound 163:

Compound 163 was prepared from compound 21-II in a manner similar to that
used to prepare compound 154.

CI-MS (M" + 1): 511.1.

Example 164: Preparation of compound 164:

Compound 164 was prepared from compound 21-II in a manner similar to that
used to prepare compound 154.

CI-MS (M" + 1): 511.7.

Example 165: Preparation of compound 165:
Compound 165 was prepared from compound 21-II in a manner similar to that
used to prepare compound 154.

CI-MS (M" + 1): 539.4.
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Compound 147 was prepared in a manner simlar to that
used to prepare conpound 44. Cl-M5 (M + 1): 441. 3.

WA 200eM383p4 € 148: Preparati on of conpound 148: EONps20ne022975
148 was prepared in a manner simlar to that used to
prepare conpound 44. Cl-M5 (M+ + 1): 654.0. 20
Exanpl e 149: Preparation of conpound 149: Conpound 149

S ared. i n.a nner,.simlar to that used to
Exargplg 166: Probagign O Soritatd 468 £\ 101 U500, 8, 25
Exesmpsuntiti®s Wik pRphel i nafind aimitu teithiGiéed Gorpeuand 150

was prepared in a manner simlar to that used to
compruwsgdpe conpound 116. CI-MS (M+ + 1): 567.7. 30 84

\é\f)gg_g/&gm_ﬁlfg#g?g/ US2006/ 022975 Exam | p e 151:

coipound 151: Conpound 151 was prepared

in a manner simlar to that used to prepare conpound
116. Cl-M5 (M++ 1): 537.7 5 Exanple 152: Preparation
Exaggpled /i Ryepraatesof Compoidd®7152 was prepared in a manner

Si | a)%ge ¥ &' il AQORR G6kd1d Brephte- M5
(M@o@g%ﬁ&%@%ﬂ dégé‘%a?‘g e 1153: Pr epar at ?rgg of
compoemdednd 153: Conpound 153 was prepared in a nmanner

Si @I—ll\?sr, (1\t49+t151:aé13%§ed to prepare

Example 168: Preparation of compound 168:

Compound 168 was prepared in a manner similar to that used to prepare
compound 109.

CI-MS (M + 1): 553.4.

Example 169: Preparation of compound 169:

Compound 169 was prepared from compound 34-I in a manner similar to that
used to prepare compound 34.

CI-MS (M"+ 1): 520.4.

Example 170: Preparation of compound 170:

Compound 170 was prepared from compound 34-1 in a manner similar to that
used to prepare compound 34.

CLI-MS (M" + 1): 492.3.

Example 171: Preparation of compound 171:

Compound 171 was prepared from compound 70-1 and the corresponding
thioisocyanate in a manner similar to that used to prepare compound 70.

CI-MS (M +1): 570.3.
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compound 116. C-MS (M+ 1): 551.8. 15 Exanpl e 154:
Preparation of conmpound 154: N OO )~ -OC HNNN H

WOMNG/18330-IJN~ H NC NC O o 62-111 154-11 Li O-PdFBS2006/022975
HO-n~Nl JN "N H NcoN ¢ HO (NI ~NJJJ~~~~ Ci _ 00O
154-111 0 O Conpound 154 Conpound 154 was prepared
fromconmpound 62-111 in a manner simlar to that used

Exanﬁge mma&éfﬁra@ieﬁapm&bo%ﬁ&ugo Cl-M5 (M- + 1): 538.4.
anpl e 155: Preparation of congound 155: Conpound 155
1

walsoppedrldd wap piepatedibiounepngund 70- endihergerresporsding | ar

tioisyePin s PGB Y Eu 0T BeleempaR ) . 52,4
ExanmeM561): Bsepar at i on. of conpound 156: Conpound 156

was prepared from conpound 62-111 in a manner simlar
to that 5 used to prepare conpound 144. Cl-M ( M-+

. : : eparation of conpound 157:
Eﬁ“@%‘%&%ﬁﬁfﬁ&ﬁa@@?@g‘%?fmm conpound 109-1 in a
ma@ompowidnii7B avas prephided fronilébmipadd 70-1 piiciha errespofding d
..109. CI-M5 (Mk+ 1): 569.4. Exanple 158: Preparation of
thiolsaGymatsni apsamersimyanfadhat ese%a@rqsa@ﬁam@aurfi conpound

108r-Md ey TprRAgE sim lar to that 15 used to prepare
conpound 1037.a C-M (M+ + 1): 539. 4.

Example 174: Preparation of compound 174:

Compound 174 was prepared from compound 70-I and the corresponding
thioisocyanate in a manner similar to that used to prepare compound 70.

CI-MS (M" + 1): 568.3.

Example 175: Preparation of compound 175:

Compound 175 was prepared from compound 70-I and the corresponding
thioisocyanate in a manner similar to that used to prepare compound 70.

CI-MS (M* +1): 553 4.

Example 176: Preparation of compound 176:

Compound 176 was prepared from compound 70-I and the corresponding
thioisocyanate in a manner similar to that used to prepare compound 70.

CI-MS (M" +1): 568.3.

Example 177: Preparation of compound 177:

Compound 177 was prepared from compound 70-1 and the corresponding
thioisocyanate in a manner similar to that used to prepare compound 70.

CI-MS (M" +1): 552.2.
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Exanpl e 159: Preparation of conpound 159: Conpound 159
was prepared from conpound 109-1 in a manner simlar

W@ 2006h38304 20 used to prepare conpound 109. Cl - M/[82906/022975
1): 525.4. Exanple 160: Preparation of conpound 160:
Compound 160 was prepared from conmpound 109-1 in a
manner simlar to that 25 used to prepare conpound

. - 30 86 WD 2006/ 138304
E%&)%@P&%gf;%&a@ﬁéz e 161: Preparation of
cofpapamtd 163 WaNpﬁpﬁi@d ﬁlHﬁl coﬁﬁpounc[)]ﬂ:l JdGhe eindaspouding , N ¢

OI\L]NHNOC|~~N0§ 00161II|§ NH2 Li CH
thioispexangfeNn appsnogy smysgto ﬁla/t uﬁé‘ tagrepayegompound 70y o Ny

N~ 5(21‘@* 54411 161-111 0 O Conpound 161 Compound
(iNVIS preyalfc’ed from conpound 21-11 in a manner

SI mlar to that wused to prepare conpound 154. 5 Cl - M
-3 : 539, 3. Examl.e,162: Preparation of conpound
E—”i&?——%f”%}%ﬁﬁi’&nfgﬁo n‘grlzgar ed from conpound 21-11 in
OBRAPSIdSI 7O 28 br erea'ﬁ%&ncdiﬁmna 90D hEP M Rof ppatng
154 ?0 nCI- Bfkép 511. 3. Exanple 163:

th101szrcerptmtea1@1| acmalmpr Slmaipb‘@ﬁhlat%@i topoapgreLaeeressl {hs prepar ed
in a mnner simlar to that used
egb@ﬁ@ﬁ’oﬂuiﬁé%%and 154. 15 Cl-MB (Mk + 1): 511.1.

Example 180: Preparation of compound 180:

Compound 180 was prepared from compound 70-I and the corresponding

thioisocyanate in a manner similar to that used to prepare compound 70.
CI-MS (M" + 1): 598.5.

Example 181: Preparation of compound 181:

Compound 181 was prepared from compound 70-I and the corresponding
thioisocyanate in a manner similar to that used to prepare compound 70.

CI-MS (M" + 1): 553.4.

Example 182: Preparation of compound 182:

Compound 182 was prepared from compound 109-1 in a manner similar to that
used to prepare compound 109.

CI-MS (M" + 1): 566.3.

Example 183: Preparation of compound 183:

Compound 183 was prepared from compound 109-I in a manner similar to that
used to prepare compound 109.

CI-MS (M" + 1): 524.3.
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Exanpl e 164: Preparation of conpound 164: Conpound 164
was prepared from conpound 21-11 in a manner simlar

W@ 2006138304 used to prepare conpound 154. 20 Cl - RE&/(82006/022975

1): 511.7. Exanple 165: Preparation of conpound 165:

Compound 165 was prepared from conmpound 21-11 in a
manner simlar to that wused to prepare conpound 154.
ExapipldC] 340/ Brepifatior] §f cosg@ndd 187 WO 2006/ 138304

PCT/L US2006/ 022975 Ex le 166:. Pr ration of .

cor RN 6 e BRI TOR oML 0S84 e Smipiag tht
use@td'@r‘sﬁeé&ng;%dﬁﬁ& 1gsed to prepare conpound 43. Cl-Ms

(MF+ 1 (ﬂ\d‘% /.4. 5 Exanple 167: Preparation of

Cco AdML671): Bpound 167 was prepared in a manner

simlar to that used to prepare conpound 43. Cl-M

(M+ + 1): 613.4. 10 Exanple 168: Preparation of

Ex@mmmﬁre#ﬁﬁtio@mgf&nd@%:ms prepared in a manner
to

simlar to that use prepare _conpound 109. Cl-M
( MiCompound 383 was prepayedtfgmaompened 109-kig amamersigglar to that
: ound 169 was prepared from conpound
use§4_ #Hr}}gg&ﬁngor?ﬁgﬁﬂgi mlar to that wused to prepare
conpieMSdME4: 1)E650MB (Mr+ 1) : 520.4. 20 Exanple 170:
Preparation of conpound 170: Conpound 170 was prepared
fromconpound 34-1 in a manner simlar to that used

Exdnth1 01 &P ¥t af-06R 8EGInstfind 186:

Compound 186 was prepared from compound 109-1 in a manner similar to that
used to prepare compound 109.
CI-MS (M + 1): 547.4.

Example 187: Preparation of compound 187:

Compound 187 was prepared from compound 35-1 in a manner similar to that
used to prepare compound 35.

CI-MS (M" + 1): 533.4.

Exampie 188: Preparation of compound 188:

Compound 188 was prepared from compound 33-I in a manner similar to that
used to prepare compound 33.

CI-MS (M" + 1): 537.4.

Example 189: Preparation of compound 189:
Compound 189 was prepared from compound 33-I in a manner similar to that
used to prepare compound 33.

CI-MS (M" + 1): 583.4.
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C-Ms (M+ + 1): 492.3. 25 Exanple 171: Preparation of
conpound 171: Conpound 171 was prepared from conpound

W@ Qe0b/138304 t he correspondi ng thioi socyanate i NPEI/D2NE022975
simlar to that used to prepare conpound 70. Cl-M (M
+ 1): 570.3. 30 88 WD 2006/ 138304 PCT/ US2006/ 022975
Exam|lp e 172: Preparation of conpound 172: Conpound

17 %r?]ﬁ red. from conppound 70-1 and the
—E‘g@éﬁpg(ﬁ Sn?fhﬁo&g Ate in a manner simlar to
t hatonyssadd 190 ﬂﬁ@;ﬁ%@e@ﬁmwﬂlgom 33-GhaMRrbltstmilldr to that

539.4.° 5 Exanple 173: Preparation of conpound 173:
usedtoripepatelcmPund 33.pr epar ed from conpound 70-1 and the

oi socyanate in a manner simlar to
thaf?leﬁgggﬁt ggp?ge%;%re conmpound 70. Cl-M5 (M++ 1):

574.3. 10 Exanple 174: Preparation of conpound 174:

Conmpound 174 was_prepared from conmpound 70-1 and the
Exagplg K Breppsation efgosipoged 3Ndt e in a manner simlar to

th f
R L T S L N
con@onmbmchd 175 was prepared from conmpound 70-1 and the
es in oi socyanate in a manner simlar to
éil‘lﬁ[géggt ogpﬁép%re conmpound 70. Cl-M5 (M++ 1):
553 4. 20 Examlp e 176: Preparation of conpound 176:
Compound 176 was prepared from conmpound 70-1 and the

Example ¥ Ereperatjon ofcommungddAte in a manner similar to
t hat used to prepare conpound 70. Cl-Ms (Mk + 1):

568. 3. N
Boc™™"NH, H HCl /k
HoN~
[ N - N~ )\ T . PNy N/ Cl
el Boc” N N’ C H
192.1 19211
o HoN Boc Boc
o gy, AR
—_— N“>ClI

O H

192101
\/\gn\/\NJfr\%iN B B HC! N\/\ JfL J\
H HuN&N% —_— NN ROV PN
1921V Compound 192 O

tert-Butoxycarbonylaminoethylamine (5.4 g) was added to a solution of 2,4~
dichloro-6-methylpyrimidine (5 g) in THF (350 mL). The reaction mixture was stirred at
0 °C for 1 hour and then was allowed to warm-up to room temperature within 3 hours.
After the solution was then concentrated and treated with 1 M HCl1 (40 mL) in MeOH (50
mlL), it was stirred at room temperature for another 8 hours. The solution was then again
concentrated. The resultant residue was then neutralization with NH;,OH and extracted
with CH,Cl,. The solution was concentrated and the residue was purified by
chromatography on silica gel (MeOH as eluant) to afford intermediate 192-II (4.6 g) ina
90% yield.

Butyryl chloride (430 mg) was added to a solution of 192-II (680 mg) in CH,Clp

(35 mL). After 1 hour of stirring at room temperature, the solution was concentrated and
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25 Exanple 177: Preparation of conmpound 177: Conpound
177 was prepared from conpound 70-1 and the
w@eorosesgsendi ng  thioi socyanate in a manner si MPCEHDS1006/022975
that used to prepare conmpound 70. Cl-M5 (M++ 1):
552.2. 30 89 WO 2006/ 138304 PCT/ US2006/ 022975
Exanpl e 178: Preparation of conpound 178: Conpound 178

d f A 70- 1 . t |
ool GEBELRE Rl SRBRNE e C RO 2s, SR A
preffaredia kRarFIEBEUSTIMEY) andNalNB1§ Mg% wede) also@ddedo thi sERfe)| €
179: Preparation of cgr{gound 179: Conpound 179 was

whigh wasiher stirFesfpe dhpund 120°C- Bhrresulianizaituse pondissegved in
P I ik t : "
Cin L, 9O ik o T MR IS0 S i 192

IV ies0pd weliSfter Purifratiat byochra@hatograplouadsil&Oicl E0onemNEOH 80
was prepared from conpound 70-1 and the correspondi ng
S i oi socyanate in a manner simlar to that used to

pr _r . : . .

B analte QayRenRas SOucd ity MO iy aidited i svermisp
Aftardlee uperpatartvis remoeahpaupwind 92 was doltebied by filtegjpandi ng

t hi Qi e . ln a manner simlar to that used to

préﬁéﬁga’@&pabbﬁ%&ro. C-Ms (M- + 1): 553.4. 20 Exam

I p e 182: Preparation of conpound 182: Conpound 182

was regar ed from conpound 109-1 in a manner simlar
ij_f%EX 1 repgation of gmpound1¥vnpound 109. CI-MS (M+ + 1):

56%0%‘1p0u%g’ 193 was prepared in a manner similar to that used to prepare

compound 192.
CI-MS (M" + 1): 493 .4.

Example 194: Preparation of compound 194:

Compound 194 was prepared in a manner similar to that used to prepare
compound 192.

CI-MS (M' + 1): 542.4.

Example 195: Preparation of compound 195:

Compound 195 was prepared in a manner similar to that used to prepare
compound 192.

CI-MS (M" +1): 510.4.

Example 196: Preparation of compound 196:

Compound 196 was prepared in a manner similar to that used to prepare
compound 192.

CI-MS (M + 1): 526.4.
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Exanpl e 183: Preparation of conpound 183: Conpound 183
was prepared from conpound 109-1 in a manner simlar
WO 2006h38304 used to prepare conmpound 109. Cl - M5 P&HUS2009/022975

524.3. 30 90 WO 2006/ 138304 PCT/ US2006/ 022975
Exanpl e 184: Preparation of conpound 184: Conpound 184
was prepared from conpound 109-1 in a manner simlar
) onpound 109. CI-Ms 565.3. 5
E@%i%%’ﬁgrefg%ﬁglﬁbgcoﬁ gtglﬁl%ﬁ ’,(:)f conmpound 185: Conpound 185
weGorppcindn 87 whs preparedripoamndniied Sindilai to thatmaerhterprepiand | ar
to that used to prepare conpound 109. CI-M5 (M+ + 1):
comppyg 392. 10 Exam I p e 186: Preparation of conpound 186:
r@[ﬂ.ﬁf) wep4prepared from conpound 109-1 in a
rranner ar to that wused to prepare conpound 109.
c - I\/IS (M+ + 1): 547.4. 15 Exanple 187: Preparation of

C d 187: oun was prepared from conpound
Exa r%?%ﬂg?r@?mqnﬂﬁg ‘0 that used to prepare

conpound 35 CG-M5 (M+ + 1): 533.4. 20 Exanple 188:

Ii'w-lgpa‘r‘:\“i{vrm‘?J Cﬂﬂpound 188: Conpound *@8 was prepared

From corrpoun in 1eBogi0ni | af No t hat sed
ci Qrepar e con /3&\ VB (M +CHN 37/21N
an‘pl e 189: Preparati OH of conpound 189H
198-1 198-11
NH NH2 NH2
& \) N/)\ NN '—EL N/)\N/V\N
—_— N
'/\N/\/N oC (\N/\/
o) 198-111 oS Compound 198

2,4-Dichloro-6-aminopyrimidine (2.0 g) was dissolved in 1-pentanol (10 mL).
Cyclohexylaminopropylamine (1.92 g) was then added. The reaction mixture was stirred
at 120 °C for 24 hours. The solution was concentrated and the residue was purified by
column chromatography on silica gel (BtOAc/Hexane = 1/3) to afford 198-1 (1.8 mg) mna
52% yield.

A solution of intermediate 198-I (1.8 g) reacted with (Boc),O in CH,Cl, (120 mL)
for 8 hours at 25°C. The solution was concentrated and the residue was purified by
column chromatography on silica gel (BtOAc/Hexane = 1/9) to give pure 198-II (1.06 g)
in a 70% yield.

N!-Morpholine-N'-piperazine ethane (0.3 g) was added to 198-II (130 mg). The
mixture was stitred at 120°C for 8 hours. The solution was concentrated and the residue
was treated with water and extracted with CH,Cl,. The organic layer was collected,
concentrated to give a crude product, which was purified by column chromatography on
silica gel (EtOAc/ MeOH = 10/1) to afford 198-11I (100 mg) in a 72% yield.

Compound 198-TII (100 mg) was treated with 20% TFA/CH,Cl, (2 mL) for 8
hours and then concentrated. The resultant residue was purified by chromatography on
silica gel (21% NHj; (aq)/MeOH = 1/19) to afford Compound 198 (69 mg) ina 85 %

yield. Compound 198 was then treated with 1 M HCI (2 mL) in CHzCl, (2 mL) for 0.5
94



Compound 189 was prepared from conmpound 33-1 in a

manner simlar to that wused to prepare conpound 33.
WEooMB3E3M-+ 1) 583.4. 30 91 WO 2006/ 138304 PCT/US2006/022975

PCT/ US2006/ 022975 Exam | e 190: Preparation of

compound 190: Conpound 190 was prepared from conpound
33-1 in a manner simlar to that wused to prepare

hour. Cg‘ﬁg{’ﬁ{@ ol@ghts &re MR Mte t%)remél?é?wé]s treaRdFAAH AL adPhitered

paration o Conmpound 191 was prepared
toglverh}alrcmhlwﬁeszﬂiaﬂll%r to that used to prepare conpound

463. 2. 10 Examlp e 192:
%Mﬁl\gﬁw%mound 192: HN N Boa N ~NH2 N~ N
HCIH2N~NI ~Bocr NO HO O H192-1 192-11

O H2N Boc Boc CI H-" NNO NN C OH 192-111 NCH
5 Exantgile 1 99 Peepsoatiomof caxppound 4801 HH .~~ n H HN.i,, N
192-1V und 192 .. ..
C oA S AP BRSNS M AR P B0 B g
comﬁdi’mélW' ution of 2,4- dichloro-6-nethyl pyrimdine (5
g) in THE (350 nL). The reaction m xture was stirred

at CI-VB @1CHisA08.3hour and then was al |l owed to war m up
to roomtenperature within 3 hours.

10 Example 200: Preparation of compound 200:
Compound 200 was prepared in a manner similar to that used to prepare

compound 197.
CI-MS (M +1): 422.2.

15 Example 201: Preparation of compound 201:

H
HoN~UN

H H _(Boc)0 Boc BOC
O el
N CHO O \O
201-1 201-11
NH,

NH2
o O o e
\O Boc Boc

201-11 2011V

N/\/\NO TFA

N
N
HO_~, O/\/N(\\)N N H/\O/\Boc Boc

201-V

N/\/\N/O

N |
N
OSSR ACE I

Compound 201

NH
HO ™SO N A
L_NH

NH,
&

A solution of 3-cyanobenzylaldehyde (1.0 g) and N-cyclohexyl-1,3-propane-
diamine (2.4 g) in CH;0H (150 mL) was heated to 60°C for 18 hours. After cooling to

room temperature, NaBH; (1.5 g) was slowly added to the above solution. The mixture
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After the solution was then concentrated and treated

wth 1 MHO (40 nL) in MeOH (50 nL), it was stirred
W@R006088304 enper at ure for another 8 hours. The BOI/U$10061022975

was then again concentrated. The resultant residue

was then neutralization with NHAOH and extracted wth

CH2C 2. The solution was concentrated and the residue
was\stsedpfor afidteet I9ymidttes hFlermaixoye wphthen ponsientrated, guénciiedsoth

N3 g D el CERol THESERS gy Tt e bttt
armﬁﬁbﬁétmg@op find SdrckhtrAt &HB gt redke 2Bk ZesidRwARlphrifid "

hour “of "stirring at roomtenperature, the solution
cmmogr@iwemsﬂmaggl AcERNAT 3D beaftond Biermediate 201-1 (1.6 g) ina

8()(,/PCT@USZOOG/ 022975 1-pentanol (2 nL) was added.
opropyl ethylamne (0.2 nlL), internediate 8-111

Pr epai1@ebnl JF Iesmngdie B01-LE® ghd BaogO (85 g) ih TH ) (16&mb)
al so added to this solution, which was then stirred

wasfstiredat 166 er bt honpand thameopeasimriedn Theoskiins regidye was
ro e 4 LT sl
201611 5&%'@110@ il (@ 36eg) 11@@1!86%! yeltli on by chromat ogr aphy on

tr e%?ﬁetlw ¢ Hntfnmf{lkﬁﬁ 9{5'&8 aﬁ%&%ﬁ&]@fﬁ gb.néﬁﬁ?g%ﬂigl)rm) was stirred

e t &I
0259 iy LS SOOI SR SOV

tempdratudedfdr 4.5 hodr. ERlzngoluion 93is tienditeres thron gl Cdttnpajb riéhe filtrate

vas it oo D R Rt 8 R s
purhi®d b§ coludin dR¥AIRbEagBAon FMiANAL AlsingM eDH e B elunist) 9 ford

Compound 194 was prepared in a manner simlar to that
mtme@awaohlg;ﬁaﬂ@)lm@ﬁ&»m 192. Cl-M5 (M+ + 1): 542.4.

20 SR L ERBS R S ABSUA Aie .
aminsiferidind(0ef1ag)and Getesdivge IGI2MI (1.1 g) in 1-pentanol (10 mL). The
reaction mixture was stirred overnight at 120°C. The solvent was removed under
vacuum and the residue was purified by column chromatography on silica gel (EtOAc/
Hexane = 3/7) to afford 201-IV (1.0 g) in a 65% yield.

To a solution of Intermediate 201-IV (1.0 g) in 1-pentanol (1 mL) was added N-
hydroxyethoxyethyl piperazine (0.25 g). After the solution was stirred at 120°C for 8
hours, it was concentrated. The residue thus obtained was purified by column
chromatography on silica gel (EtOAc/ MeOH = 4/1) to afford Intermediate 201-V (730
mg) in a 60% yield.

A solution of 20% TFA/CH,Cl, (5 mL) was added to a solution of Intermediate
201-V (0.73 g) in CH,Cl, (2 mL). The reaction mixture was stirred for 5 hours at room
temperature and concentrated by removing the solvent. The resultant residue was
purified by column chromatography on silica gel (21% NH; (aq)/MeOH = 1/19) to afford
Compound 201 (434 mg) in a 85 % yield. Compound 201 was then treated with 1 M HC1
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C-Ms (M+ + 1): 510.4. 25 Exanple 196: Preparation of
conpound 196: Conpound 196 was prepared in a manner

W@ RWhI138304 0 t hat used to prepare conpound 192PCIZUSIVBG/022975
(M+ + 1): 526.4. 30 93 WD 2006/ 138304
PCT/ US2006/ 022975 Exanpl e 197: Preparation of
conpound 197: Conpound 197 was prepared in a manner

ot Lt B 55 AR RS PR K ke

treate@ WR@eRhr AQBfiltertll v i3NrochloNdbishlibfXoinpodnd2@. ' cl

tir'-i ~. I NNNNOGC fHHHBoc 198-1 198-11 (NH
NHELWB (Wf N3~ »~ TFA N N kN°/. N~ ~N' N,) H Boc
N~ HH Q1 198-111 Q) Conpound 198

2,4-Dichl oro-6-am nopyrimdine (2.0 g) was dissol ved
5 Examplel20pePiepaatiorn dfkomppund ZD2c| ohexyl ani nopr opyl ami ne
(1.92 Q) s then added. The reactio i Xture was
st {Gamgwund 902y asprepaeed gy mpapng il kAL YEHATP BB s
eI at ed and the residue was purified by col um
com@ﬁr omat ogr aphy on silica gel (EtOAc/Hexane = 1/3) to
af IS IMB-H1)(36684.ny) in a 52%yield. A solution of
internediate 198-1 (1.8 g) reacted with (B0020 in
CH2C12 (120 M) for 8 hours at 25C. The sol ution was

10 ExafQRCEY: PRHEAHENSS ddigonsseie was purified by 15 col um
_%og%a&hsy on silica gel (EtQAc/Hexane = 1/9) to
Wh

gi Gompeuad 20BwWps prepareding manner ginglpu4o,ingluged to prepare
compound 200.
CI-MS (M" +1): 525 4.

15 Example 204: Preparation of compound 204:

H
NC
CHO

204-1 204-11

0
é N NC Boc Boc ;
o CO\/“ H (Boc),0 O\,NWNQ LiAH,

N — .
204-I1L \Q) 204-1V
NH,,
NH
o oy "
H,N | NN
oL e e b e e e TG
0 RSN SRR
204-V 204-VI
NH, NH2
N a /'Nk
|
‘/\N/\/N\) H N ~_N l/\N/\/N\) H N\/\/N\O
o/ 204-V11 \@ o/ Compound 204 o}

A solution of 4-cyanobenzaldehyde (3.0 g) and zerz-butoxyaminopropylamine (3.9
g) in MeOH (60 mL) was heated at 60°C for 6 hours. After the solution was cooled to
room temperature, NaBHy (2.5 g) was slowly added. After the mixture was stirred for 30

20 minutes, it was concentrated, quenched with NH,Cl1 (aq.), and extracted with CHyCla.
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N - Mor phol i ne- N - pi perazi ne ethane (0.3 g) was added
to 198-11 (130 ng). The mxture was stirred at 120C

w0 o00683430ur s. The sol uti on was concentrat ed aneiCT/082006/022975
residue was treated with water and extracted with
CH2C12. The organic | ayer was collected, 20
concentrated to give a crude product, which was

Theprgarti kagtexb»yascsqbanated atirconedntrgied.p IThe oesidusithisohtagresd was

Pt FRIET RBAPRYOn IR 2CGROAY e Y ERP el 1
Inteagg@;tgebmg )I'he g’gky) yieRf 8 hours and then

concentr at ed. resul tant residue was purified b

c hrés seltidep @fbhtpnmdlatcsizM -£&. &) and 1 MFEHIZ4Q sd) INMERQHH50 mL)

was e of o o BB A DO o A FuEdtadh g and the
resuliajt fesidédRaslabutrdlization fah NH,OH, 94d ¥Wa@RA&ihdB3Q,. The

PCT/ US2006/ 022975 hour. After the solvents were |
orgaysyera esceparpied prds¢ongentigied. (Tihe sgsidue whusiobteined wag pyrified by

coh{xﬁ_&lﬁ&?ﬁtoﬁ%yﬂ& & gﬂgéeg_&w xpé_llglgé r%léi% gfrﬂ; }gonafo gllntg{%edl Cf:

204mas4§pnm90%yih&9 was prepared in a nmanner si m I ar to
repare

nd
4021‘%” %}1 @WOWOM%%W@‘;%{S%#M%addzéo
e GERRHT PO URE R TR S RGeS

used to prepare

: Aﬁ@‘ﬁhmmw&mmle@nemnﬂtbmﬂranﬁe Namhl(hBS 2D Was slbiwly added.

Afahmipre s ipes YTt v ORI henchedhyih NEARH
(aq.%,'g?ild P\ﬁ}r@ted’wﬁh CH,8, TTh&oamic I}h‘yer WQs §dpRAfedBng ceftbnirdttd. The

;esidue thus obtained was purified by column chromatography on silica gel (EtOAc/
MeOH = 1/1) to afford Intermediate 204-III (3.5 g) in a 70% yield.

A solution of Intermediate 204-I11 (12.99 g) and Boc,O (20.76 g) in 1,4-dioxane
(200 ml) and H;O (100 mL) was stirred at room temperature for 15 hours and then
concentrated. The resultant residue was purified by column chromatography on silica gel
(EtOAc/Hexane = 1/3) to afford Intermediate 204-IV (21.5 g) in a 95% yield.

LiAlH4 ( 8.6 g) was added to a solution of Intermediate 204-IV (21.5 g) in THF
(500 mL) and ether (500 mL). Afier the solution was stirred at 0°C for 2 hours, it was
treated with saturated aq. NH;Cl solution, extracted with CH,Cl,, and concentrated. The
residue thus obtained was purified by column chromatography on silica gel (using MeOH
as an eluant) to afford Intermediate 204-V (13.0 g) in a 60% yield.

A solution of Intermediate 204-V (7.6 g) in 1-pentanol (50 mL) was reacted with
2,4-dichloro-6-aminopyrimidine (3.1 g) at 120°C for 12 h. The solvent was then
removed and the residue was purified by column chromatography on silica gel (EtOAc/
MeOH = 5/1) to afford Intermediate 204-VI (7.2 g) in a 75% yield.

Intermediate 204-V1 (400 mg) was added to N'-Morpholine-N' -piperazine ethane
(470 mg) in 1-pentanol (1 mL). The reaction mixture was heated at 120°C for 12 hours.

98



10

15

20

25

30

NH2 HO OL-ON TFA Hr---N HO ,O- N ) H Boc Boc NH2

201-V I N'NNN'"" N HO,OiN) H-~-H H Compound
wQQemeA3Esed uti on of 3-cyanobenzyl al dehyde (1.0 BQT/HSZH06/022975

N-cycl ohexyl - 1,3 -propane- diamne (2.4 g) in CH3OH

(150 nL) was heated to 60C for 18 hours. After cooling

to roomtenperature, NaBH4 (1.5 g) was slowy added

| T
T s BaRs36Y %&vzcﬁlﬁwi%é o?ﬂ%‘%%%?@u%%%@éﬁ‘ﬁ?ﬂ@é
chrdhato graptiyuoresiieaszel (20 ACONRORE + bl pth, affpnd htdragdiatet J04-VII (386
NHACL(aq), and extracted with CH2C12. The organic
mg )lgﬁﬁg{o Wigkde combi ned, dried with anhydrous MySO»4, and
con b
P e O TNl CRbEK s SR SofteBn W Ruormedige
204:V]7¢33§ g 1raCH§Elb:| (2 milpr Thelicatton2@itture Was Sirg)l forB h70u5s BOGOm

tersBBhs i Regploafed ebisesaOving B SHivyat- JaS bt ayg Vs
purffRd bi'%omﬁﬁ'lr&r&ﬂﬂoérl f &P@H& [ @ tl%jNHILb%)/[\/f‘eﬁﬁ Lapjig) to afford

resi due was puri chr omat o on silica
COIOEDIM@D#@ééneg)ﬂn 2/85)% fymldaf (fimmabund e4 W@Si then @reatgd)watml MéiCl

3 %vield. 10 A solutio
G f R e B s B o SotsBls e Popton b tefidpd s
treat@iswisi éthéresld fiddered t6gfve fhydroblﬂbﬁ@e saftfofen4.Na2SO41 OH20
vvas added,, the solution was stirred at room

(M'er 1oP6D45 hour. The sol ution was.then
flltered through a celite pad. The filtrate was dried
over anhydrous MJSO4 and concentrated to give a

@gﬁéﬂ(ﬂfePr@lamtmﬁsfehtﬁpmﬂmﬁruri fied by colum

chr I on silica gel (usi an el uant)
‘gﬂrffllaﬂﬂgt %5 96 BreRier 2t & gm0 |S1nrl?a? 1°N§1abb}se i BIeBHY,
&&@2011|sopropylethylan1ne (1.1 nL) was added to a
solutlon of 2, 4-di chl oro-6- am nopi peridine (0.41 g)
andCHMSEMed] B 527.201- 1 | | (1.1 g) in 1-pentanol (10
m.). The reaction m xture was stirred overnight at
120C. The sol vent was renoved under

Example 206: Preparation of compound 206:

Compound 206 was prepared in a manner similar to that used to prepare
compound 204,
CI-MS (M" + 1): 543.3.

Example 207: Preparation of compound 207:

Compound 207 was prepared in a manner similar to that used to prepare
compound 204.

CI-MS (M" + 1): 554.4.

Example 208: Preparation of compound 208:

Compound 208 was prepared in a manner similar to that used to prepare
compound 204.

CI-MS (M" + 1): 529.3.
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vacuum and the residue was purified by col um
chromat ography on silica gel (EtOAc/ 20 Hexane = 3/7)

wao o00afisssnd 201-1V (1.0 g) in a 65%yield. To aPCGDUSI0@OR2975
of Internediate 201-1V (1.0 g) in 1-pentanol (1 nli)
was added N - hydroxyet hoxyet hyl piperazine (0.25 Qg).
After the solution was stirred at 120C for 8 hours,

Exanil le .P?%rbﬂfa‘ﬁgﬁ F)fiéo%jpou.ﬁﬁ@Og:eSi due thus o_bt _ai ned was
—pc}crr&fecl“3 y columm ™ chr omat ogr aphy on siljca gel
( ET&Asdunti2Obivas drepired in afmbuared sitmlae torthafivgedstopoepaxe (730

25 ngé%i n a 60%yield. A solution of 20% TFA/ CH2O 2 (5
compaupd added to a solution of Internediate 201-V

(Ocﬁﬁlsg)\?ﬂ rl)sgglggg_z (2 nL). The reaction nixture was

stirre 0 hours at room tenperature and
concentrated by renoving the solvent. The resultant

' ified b | hr omat h
Exangly o408 Breq B o) RO PR O = 1/ 20) Lo arford. 30
Corpapsithd2Ad wed Pfepaiell i & nianS sftailir @b that ¥edpoprephrd01

was tgen treated with 1 M HC 96 WD 2006/ 138304
compagnd @84.006/ 022975 (4 nL) in CH2C12 (2 mL) for 0.5

ho . ol vents were renoved, the residue was
trégpggﬁ@f%ﬂagﬁﬁér and filtered to give hydrochloride
salt of conmpound 201. CI-M5 (M++ 1): 541.3. 5 Exanple

202: Preparation of compound 202: Conpound 202 was
Example 24} :Ryepasatipnpd se@PoWidallar to that used to prepare

. - . 03:
oy CRABh Sy prfardil  pndher sl (X B o e

compound 20dnner simlar to that used to prepare conpound

20Q, - (Mt : 525.4. 15 Exanpl e 204: Preparation
of 8&‘3’%8@1{53 1%54.3- ‘H NC HzN~~N.Boc N H H HO NC H
N~~NBoc N~NHz CHO 204-1 204-11 ONNC Oi HH

(Boc) 20 NONoc LI Al H4
Example 212: Preparation of compound 212:

Compound 212 was prepared in a manner similar to that used to prepare
compound 204.
CI-MS (M" + 1): 497.3.

Example 213: Preparation of compound 213:

Compound 213 was prepared in a manner similar to that used to prepare
compound 204.

CI-MS (M +1): 512.4.

Example 214: Preparation of compound 214:

Compound 214 was prepared in a manner similar to that used to prepare
compound 204.

CI-MS (M" + 1): 471 4.
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N~~N 204-111 0 204-1V NHz NNNH\N 1 Boc BHN\i oc
BA '"NC % Boc Boc ~..N~N~O z oc OCl'" "N NHI

WOR06MB83RO4-V 204-VI NHz NHz NON Boc Boc TFA PET/NEIN06A22975

H ~NtiN~HN~NNJHN-~N Q 204-VII Co OQJ
Conpound 204 O A solution of 4-cyanobenzal dehyde (3.0
g) and tent-butoxyam nopropylamne (3.9 g) in MeOH
Exantfi§2 19: Prifffatids oF esnppun®8(5:.f or 6 hours. After the
solution was cooled to roomtenperature, NaBH4 (2.5
g) Cameousid GAP yvag geepered jaf 3 menner sinpHax fathat usedstogrenared f or
com30 0 inutes, it was concentrated, quenched wth
aNL ‘aq.), and extracted with CH2Cl12. 97 WO
2 1P601.4S2006/ 022975 The organic | ayer was
separated and concentrated. The residue thus obtained
was purified by columm chromat ography on silica gel

/ﬂfﬁi‘a?ﬂ = ford Internediate 204-1
M%) I'n aggé)&)&é}ﬁ%ﬂu .82 'solution of internediate
20@ethp@und @16 waa pebpareVidiCiadaer sinjildr mo flaGided &0prapare 5
was ibl rred at roomtenperature for 8 hours. The
compoypd £Pbn was then concentrated and the resultant
r e8i. alization with NHAOH, and extracted
vme(tglh%m%gg organi c | ayer was separated and
concentrated. The residue thus obtained was purified

b )| unn _chr omat ogr a on silica gel (using MeOH as
m’éﬁiﬁﬁ?ﬁmﬁ‘é’nﬁ%‘%mﬁ“ﬁ%?mdi ate 204-11 (3.4 g) in a
90&bnip&ird- 213 QvakPrepafedlint b nAn&fsia 46 Uatustd4o plepird- 5 0)

in MOH (50 nL) was added tetrahydro-4H pyran-4-one
compopngR04.The sol uti on was then heated at 60 C for 6

ho . sol ution was cooled to room
te%gllrsa(tl\@:_té,%'@g%ﬂ (1.85 g) was slowy added. After

the m xture was stirred 30 mnutes, it was
concentrated, quenched with NHAC1 (aqg.), and
Exangple 2 1%t Faepaftion abpmpoundpdé: or gani ¢ | ayer was separ at ed

anéoﬁﬁ&ﬁﬁl@l@%a%%epm in a manner similar to that used to prepare
compound 204.

CI-MS (M +1): 553.4.

Example 219: Preparation of compound 219:

Compound 219 was prepared in a manner similar to that used to prepare
compound 204,

CI-MS (M" + 1): 537.4.

Example 220: Preparation of compound 220:
Compound 220 was prepared in a manner similar to that used to prepare

compound 204.
CI-MS (M" + 1): 553.3.
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15 residue thus obtained was purified by col um
chromat ography on silica gel (EtOAc/ MeOH = 1/1) to
w@bdoonsB3dnt er medi ate 204-111 (3.5 g) in a 70%BCEUS004022975
solution of Internediate 204-111 (12.99 g) and Boc20
(20.76 g) in 1,4-dioxane (200 m) and H20 (100 nlL)
was stirred at roomtenperature for 15 hours and then
Exaﬁlg'ﬁﬁritﬁ ggtionTgf%oﬁlﬁgﬁﬁdmt resi due was purified by
umm chr omat ography on silica g{ 20 ( Et QAc/ Hexane
=1/3)mptoonci?3 lowas rirepaseduin dimansegmilanyo (it usddy prepatg 95%
m% LiAlH4 ( 8.6 g) was added to a sol ution of
co ‘éﬁﬂedu ate 204-1V (21.5 g) in THE (500 n.) and
et goM§ 00 +y) 5374f .t er the solution was stirred at 0C
for 2 hours, it was treated with saturated ag. NH4C
solution, extracted with CH2Cl2, and concentrated. The

res purified by colum
E‘—an%ﬁ%gn‘a%aégpgg%‘ﬁg%g qllngg%el (using MeOH 25 as an
eluant) toafford Interrredl ate 204-V (13.0 g) in a 60%
yieId Asg‘;ﬁ)tl I ntermedi a 204-V (7.6 g) i
,p\g @ M@soJEedBdchd R~COEt ppa ~0
A7dic W‘o‘-‘B’amlmopyrl mdine—( 3. Bocg) at T120C for g&
h. The sol vent was2then renoved al&lt he resi due wasm

purified by colum chromat ogr aphy on SI I i ca gel
(EtOAc/ MeOH = 5/1) to affor@ te 204-Vi

nﬁz )Hhm/w%yl ~d. 30 Interpeedi dt te 4-VI (400 O
Moy phal iqe; N - pi pg pl

in 1 pentanol H(1 nL). *The reactl OH m Xt e E‘OC
vvas heat ed at 120C fopxni? hours. 98 WO 2006/ 138304
PCT/ US2006/ 022975 The SOlé},(,ent was then renoved under
vacuum apd the residue wa rified by c Iurm
RER® nat ia hy, on sili LP’NZ/\ c/ I\/le 91 Q
—arforerl o o /-\?éHZ Nﬁsﬁ e
A sol uti on of 209 C12 (S/TN_/)VWa)s added o a
sol ution of* Wt ernediate 5 2049 (386 ng) PAHVEH2CL2
(2 nm). The ctlon mxture s stirred for 8 hours
é[fAroom ntrat ed by renoving the
sol v \/e resml tantHr esidue was purified by colum
chr \) ogr aphy on silica gel (21% NH3 (aq)/ MeOH =
1/19)  to af f or §omr@ypBund 204 (256 ny) in a 85 %
yi el d. Conpound 204 was then treated with 1 MHO (3
L) NaBHORO] G52(68 gilvyasfaddedtoR sohuion oftthgl (2t dmaingmbthyh) ectate

(25 30 i RGP 85 B B o 0 0 g OR300 ) e
ml)&Mé Was Js@me@@t%oém 1EXATRE P8 hoEIrse B#HcAS kRBraRdd 2gONRRCA04

Conpound 205 was prepared in a nanner sinilar to
soluttmntwa,wédect, thepmisgpare avas EBtrastadpuitin Bt dried over anhydrous

MgSOy, and filtered. The solvent was then removed and the residue was purified by

column chromatography on silica gel (EtOAc/ Hexane = 1/1) to afford Intermediate 222-1
(32.9 g) in a 76% yield.

A solution of Intermediate 222-I (32.9 g) and Boc,0 (36.0 g) in CH,Cl, (300 mL)
was stirred at 25 °C overnight. The solution was then concentrated and the resultant
residue was purified by column chromatography on silica gel (EtOAc/ Hexane = 1/9) to
give Intermediate 222-I1 (39.5 g) in a 80% yield.
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C-Ms (M+ + 1): 527.3. Exanple 206: Preparation of
conpound 206: Conpound 206 was prepared in a manner
W@ RWh1138304 0 t hat used to prepare 20 conmpound POHEUS2006/022975
Cl-M5 (M+ + 1): 543.3. Exanple 207: Preparation of
conpound 207: Conpound 207 was prepared in a manner
si mlar to that used to prepare 25 conpound 204.

corn T cher (SAL S RRREs it SEhERAL Pl eieRue 2201
(15 g) in drautolhenet(FRO mh}s &d 700 78iCuaieeN, 3. Thepactivh Midure was

iSO O Peper s MIET To91C HEDYRA HIL) s dpen dded tothe

sol#OHRP LA 7PE; thECHRAMAFhs2HTMBT aRStRRY £bil Qﬂa‘ tH@fHﬂ&{on
simlar to that used to prepare conpoun

tempmtme W)ls inBrE3sed to 25 (eXRirepiquednd ﬁhyeﬁwaqmntmcﬁecb WltthH2C12 twice.

The GRS S Were O Cuccih amuBrot M Gatea by
rem6th theldolvenBehder vac%lQmE’T%g‘résﬁltﬁlt ke I%'%@ BafiAdd B cotimn

conpound 211: Conpound 211 was prepared in a ranner

chreyapgraphyt on sikiea gel 0 AcHIgrenpal 6) taafiigyd dnfgrmixdinte 232-W(7.7

. & 513.4. 15 Exanple 212: Preparation of
g)11é%"§84bééld212 Conpound 212 was prepared in a manner

si Mi-2amimwetiyRther 60 g WaPslePBraddedorintivird sél@fon of 2,4-
dichloro-6-methylpyrimidine (2.0 g) in THF (15 mL) at room temperature. The mixture
was stirred at 0°C for 2 hours and the reaction was allowed to warm-up to room
temperature overnight. The solution was then concentrated and the resultant residue was
purified by column chromatography on silica gel (EtOAc/ MeOH = 1/1) to give
Intermediate 222-IV (1.5 g) in a 53% yield.

A solution of Intermediate 222-IV (0.7 g) and Intermediate 222-I1I (0.77 g) in
MeOH (60 mL) was stirred at 60 °C for 8 hours. NaBH, (0.17 g) was then added the
solution at 0 °C. After the solution was stirred for 0.5 hour, a saturated aq. NH,Cl1
solution was added and the mixture was extracted with EtOAc, dried over anhydrous
MgSO,, and filtered. The solution was then concentrated and the resultant residue was
purified by column chromatography on silica gel (EtOAc/ MeOH = 2/1) to afford
Intermediate 222-V (356 mg) in a 25% yield.

A solution of Intermediate 222-V (356 mg) and Boc,O (180 mg) in CH,Cl, (10
mL) was stirred at 25°C overnight. The solution was then concenirated and the resultant
residue was purified by column chromatography on silica gel (EtOAc/Hexane = 1/5) to
give Intermediate 222-VI (410 mg) in a 95% yield.

N'-Morpholine-N'-piperazine ethane (221 mg) was added to a solution of
Intermediate 222-VI (210 mg) in 1-pentanol (1 mL). The mixture was stirred at 120°C
for 12 hours. It was then concentrated and the resultant residue was purified by column
chromatography on silica gel (EtOAc/ MeOH = 10/1) to afford Intermediate 222-VII
(100 mg) in a 37% yield.
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C-Ms (M+ + 1): 497.3. 20 Exanple 213: Preparation of
conpound 213: Conpound 213 was prepared in a manner

W@ RWh1138304 0 t hat used to prepare conpound 204PCTZUSIVBG/022975
(Mr + 1): 512.4. 25 Exanple 214: Preparation of
conpound 214: Conpound 214 was prepared in a manner
simlar to that used to prepare conpound 204. Cl -NMN5
( MHA soludion af 20%4TF A&ﬁ{zﬂ}ﬁwﬂl)m @ddae@4olution of Intermediate

222‘%@268%3 %@%J@d% ST R‘Eﬁ‘g%@ggﬁﬂﬁe e

roofi tefnpéitutcankitBhoddidd by r@s@ﬁagtﬁe SEIPEROVRSredfithnt &kld&@was
M+ 1): 501.4. 5 Exam|p e 216: Preparation of

purtisthby eﬂmn@p@omw@mwwm@amls(%%éﬁas )/M¢0&1 FaAQpto afford

5 COr{ﬁth?;z (6 hBAh 9635 %id8 BIERShS 225 8APaR 0 e 0d ik WRiCl 2

mL}cmr(ItIM]lg( 12}1112) fo@Ormmuﬂ dAB&rEhé\@ﬁv@tsa@aé edndvied AhEBRIAE was
m | ar epare_ conmpound 204. Cl-MS

tfeatwmh %Esl@r asfl é'ﬂt&red tq sff@QMOéhlm@ safodg32-at i on of
co gch\,gr ound 218 was prepared in a manner
simlar to tpat used to prepare conpound 204. Cl-M
(M+ + 1): 553. 4.

10 Example 223: Preparation of compound 223:
Compound 223 was prepared in a manner similar to that used to prepare
compound 222.
CI-MS (M" + 1): 528.4.

15 Example 224: Preparation of compound 224:

222-11
NH,  HN NH; NH
N /\(}\]Boc SN TFA L2 N0
o | Y | /Nk Boc
o S0 S CWICEESS
N‘Boc H NH
224-1 224-11
NH, HN™ NH
x \/N\/\N/\ 2
| )N\ O )\
CI N’ N/

N/\O Boc N/\O Boc
224-I11 o/ 224-1V

TFA ‘/\N
Compound 224

N-tert-Butoxycarbonylpiperidinyl-4-methylamine (5.0 g) was slowly added to a
stirred solution of 2,4-dichloro-6-aminopyrimidine (5.7 g) in 1-pentanol (20 mL). The

20 solution was stirred at 120°C for 12 hours. The solution was then concentrated and the
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20 Exam |l p e 219: Preparation of conmpound 219:
Conpound 219 was prepared in a manner simlar to that

W@ 2®d/188309r epare conmpound 204. Cl-M5 (M- + 1PCT/BS20061022975
25 Exanpl e 220: Preparation of conmpound 220: Conpound
220 was prepared in a manner simlar to that used to
prepare conpound 204. Cl-Ms (M+ + 1): 553.3. 30 101

resofh R it el %@%@%é%ggfé@ ke ootz
1/9)|tmgareﬂﬁtanmdlese m4 B(3.6 g) ihhdt%uded. t o prepare conpound
pr iSRRI H L CohtmaheshssoRoT s HrCla R0 e 20% TEA

@2 | %Aé‘faﬁggz El“he%%ﬁ%n %vh%tlr}é%'}l& foof t%&n?&%mﬁ@sven%gl% l

The lsplutioiDwhlHtheh concehtedtbd-and-he resmfeam esldué wa pudifiedHyldoBom
| V.,222-

ehropgitoseRPLse sige 26t (41 WPnE)/MFOH 524510 A5prlpferipoate 2241
(1.5 g) in 2 90% yield.

Intermediate 222-111 (3.3 g) prepared in Example 222 was added to a solution of
Intermediate 224-1I (1.9 g) in MeOH (40 mL). The mixture was stirred at 60°C for 12

hours. NaBHy, (0.3 g) was then added at 0°C. After the mixture was stirred for 1 hour, an

aqueous solution of NH4C1 (10%, 10 mL) was added. The mixture was extracted with
EtOAc, dried over anhydrous MgSQO,, and filtered. The solution thus obtained was then
concentrated. The resultant residue was purified by column chromatography on silica gel
(EtOAc/Hexane = 1/1) to afford Intermediate 224-III (1.5 g) in a 40% yield. |

N'-Morpholine-N'-piperazine ethane (370 mg) was added to Intermediate 224-I11
(300 mg) in 1-pentanol (1 mL). The mixture was stirred at 120°C for 12 hours. After the
solution was concentrated, the residue was treated with water and extracted with CH,Cl,.
The organic layer was separated and concentrated. The resultant residue was purified by
column chromatography on silica gel (EtOAc/Hexane = 1/9) to afford Intermediate 224-
IV (281 mg) in a 70% yield.

A solution of 20% TFA/CH,Cl, (3 mL) was added to a solution of Intermediate
224-1V (281 mg) in CH,Cl, (2 mL). The reaction mixture was stirred for 8 hours at room
temperature and concentrated by removing the solvent. The resultant residue was
purified by column chromatography on silica gel (21% NH; (aq)/MeOH = 1/19) to afford
Compound 224 (200 mg) in a 85 % yield. Compound 224 was then treated with 1 M HCl1
(4 mL) in CH,Cl; (2 mL) for 0.5 hours. After the solvents were removed, the residue was
treated with ether and filtered to give hydrochloride salt of Compound 224.

CI-MS (M* + 1): 544.4.
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TFA\~ti~~J ~NHtiO~-HH rNiN ) of Conmpound 222
NaBH( QAc) 3 (52.68 g) was added to a solution of ethyl
W@ 200amBa3onet hyl ) acetate 10 (25.5 g) and cycl BUiEKS29061¢22975
(24.45 g) in CHC12 (200 nL) and MeOH (300 m). The
m xture was stirred at roomtenperature for 6 hours.
After a saturated ag. NaHCO3 solution was added, the
Exarfipls D05 Pr@satdxtof asthpshndizeh; Et OAc, dried over anhydrous
MSOa and filtered. The sol vent, was_then renoved and
¢ bEomBemiL2 5\veas PEpeTerliiR @ mapner SEPANY LR wsRAiGRIERBRY on
com?ddndc 5340el (Et OAc/ Hexane = 1/1) to afford
ternediate 222-1 15 (32.9 g) in a 76%yvyield. A
soCIHMSMbH 1):rf08dmedi ate 222-1 (32.9 g) and Boc20
(36.0 g) in CH2C12 (300 nL) was stirred at 25 C
overnight. The solution was then concentrated and the
ExahifR9hb Mtbparktftl A¢6mpeEavb! fied by col um
~chronat ography on silica gel (EtQAc/ Hexane =1/9) to
g| Cempnoret 2860¥ astprer@pcd-in b nfapgersimilarite that @gddty pspete 102
%\%2 / 138304 PCT/ US2006/ 022975 1M DI BAL/ et her (85
Compyn added to a stirred solution of Internediate
2223 Ms (Mi5+d): 5319.4ry toluene (500 nL) at -70-78C under
N2 (g). The reaction m xture was stirred for 2 hours
10 at this tenperature. After 5% HC (aq) (85 nlL) was

M}ﬁ@ﬁ?ﬂ%@a&g 01}&}%08&, Juﬂf n at -60--70C, the mixture

or an 5 hour after the reaction 5

t enper athre was |ncr eas‘é\d to 2 The aqueous pwgyer
was ext gact ed vvlth tWI eN The or n| c payers
szm {I\%I nE‘iﬁ"N Ng 8
Bntrat ed nDV| ng the soI ‘Baender vacu NH,

The resul tant rmsl' due was puri fﬂ?éfé! by col unm 2271l
chr onat ogK“gphy on silica gel (EtOAc/Hexane,=1/5) to

afford I/Eg rrredl ate 222- th’(\,(? 7 @9 in aﬁ%yl el d.
P

16213‘ et hyl et her was sI Q
%@ﬁ% sol B@\oﬁ\p\/@ 4 d| chI
(2.0 g) in THE(15 roomt rature The O

mxture was BtiVrred at OC for 2 hours andtvhe
reaction wasygll owed to warmup to room tenperature

over ni ght. ¢ Sol ution was then concentrated and the
n&esul tani~g was ypurified by col um
—ehr onpt.ography su\wetﬁel (Et OAc/ MeOH = 1/1) to
gi we
Compound 227

A solution of piperidinyl-4-methylamine (3.6 g) and N-tert-

15 butoxycarbonylimidazole (5.3 g) in toluene (80 mL) was stirred at 25°C overnight. The
solution was then concentrated and the resultant residue was purified by column
chromatography on silica gel (EtOAc/Hexane = 1/2) to give Intermediate 227-1 (4.7 g) in
a 70% yield.

Intermediate 227-1 (4.7 g) and Et;N (2.7 mL) in 1-pentanol (20 mL) was reacted

20 with 2,4-dichloro-6-aminopyrimidine (5.4 g) at 120°C for 12 hours. After the solvent
was removed, the residue was purified by column chromatography on silica gel
(EtOAc/Hexane = 1/9) to afford Intermediate 227-11 (5.2 g) in a 70% yield.
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15 Internmediate 222-N (1.5 g) in a 53%yield. A
solution of Internediate 222-N (0.7 g) and

WO paoensasd ate 222-111 (0.77 g) in MOH (60 nmipCIES2006/022975
stirred at 60 C for 8 hours. NaBH4 (0.17 g) was then
added the solution at 0 C After the solution was
stirred for 0.5 hour, a saturated ag. NH4Cl sol ution

o e ot e ol 4 S8 o PR R Gl e,
(10 &2)) ok QP rddie engRAGED 6 Rera Khdr e sbaﬁuhtx@@t
residue was purified by colum chronat o%raphy

conegnfrpied, t@@resvelmmgﬁuwwwnz}qm ayithe oA cEiravkad i

CH;]%ﬁn% et gagjtlcrﬁggg ?éggé !11}& é%n%é%gﬁ@g lgftxcsilgeaﬂtle hus obtamed

was(faldﬁﬁ&i b{( @&umﬁhhro%ﬁog@éph&roﬁdﬂﬁh s ARG iny BleOtDix an eTlhﬁt) to
hen concentrated and the resultant 25

affor%?xtmdms%dﬂ. (03 emebip =Y%Ml hr omat ogr aphy on

0 Jfinge b2 R To0SH G erateation Bt 974 Bachdedid ©
soldti!ton pif h?zzrtrmdmﬁz EUIEIH;(GS(\Q/ Iﬁ%l ngM)BOPHQO addedThe ?metmseo;lzastshucd at
25"y o NARAIOAD: 5 L) i thoaed B 2538 T pur Adiihe

sol 3R erag @&%ﬂttrz{t@& ada@pfed 5119 Naﬁ@d;tsélﬂﬁoﬂ fad ﬁ&%d Y&the resultant

puri f by col'um 30 chromat ography on silica gel
resug@t @hc/mlmwmmmpxmtedfwm QH4Gls. e Tlreaticatie lag@rowag separated

dsae E%%e%fzrf@%e S SBPiTER S B R pepmetpsrapiyy on
sili %Hzé(m as PLIMAMP dHord Bite&hidBidicat2g- 18233 hg) (nlHE0%

(1 m). The reaction mxture was stirred
Ylelflor 8 hour s at roomtenperature and concentrated by

I
o {85 AP ihE e WL £ 4 as RS fffion 90,
InteNBBdglgta%)zﬂJl?E l@gjﬁWné%) ith}pédmamﬁ {lom). Brlféaﬁimnt atdfaQ Qtﬂrefdﬁzﬁ imfﬁ
LN % vyie oun n trea
for fyhqurs> Th ffyric)lutaqn \mzvemen(frfteghay% ‘éy&
chr AN e SRR M =) ?‘i% r.%e A ?2%"4 Vs
mgPiA2 404 yikis. (I\/H 1) 533.4. 10 Exanple 223: Preparation
o rik PAPLRROL A, TESIRG b B e B o R ese TePyine
227(-‘DV|{‘8’5 ) 1n@§z(ﬂ?\lg_a%}l_4gxmeﬁct?o%4mxﬁ&@ﬁﬁé s"lfrfe@ffopé hours at Toom

conmpound 224 01 222
temperature and concentrated by removing the solvent. The resultant residue was

purified by column chromatography on silica gel (21% NH; (aq)/MeOH = 1/19) to afford
Compound 227 (65 mg) in a 90 % yield. Compound 227 was then treated with 1 M HCI

(1 mL) in CH,Cl; (1 mL) for 0.5 hour. After the solvents were removed, the residue was

treated with ether and filtered to give hydrochloride sait of Compound 22.7.
CI-MS (M" + 1): 544.4.
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NBoc | NTFANNBoc O G C CO N NCGSN"-N

HN Boc HONH 224-1 224-11 NH2 NHO\WN~ NH2 t N C
wORW6MBS3@ ~ HN~/ Noc ti N~J N~ H~ Boc N NN 224r¢T1/US1006/022975

224-1V. NH2 N TFA rNtiN,,) HN of Conpound 224

N-t ert-But oxycar bonyl pi peridi nyl -4-net hylam ne (5.0 Q)

was slowy added to a stirred sol ution of

- 6H [ -- ine (5.7 g) in 1-pentanol
&é%g%ﬂe‘%ﬁ%u 18) oﬁﬁf%%%v\gs stirred at 120C for 12
hours. RN#e solution was then concentrat®d® and the 104
WO 200 38304 PCT/ USZIQGARE2975 resuﬁ{ resi due
vvas(p ‘N E yBc@oI poT PV ERE SRS ogr aphrf/\NoN ’T@es@el Boc
HOEt @mo gi ve Hossoar-Nedi at 6 2
Q) |n a An% yi eId | nternmedi ate 224-1 (2pd39) was th
di ssolved in CH2A 2 (80 nL) and 20% TFA/ CH2Cl12 (20

m) was added. The ution was stirred at room

t enper atair e over t)\ The sol ution was then
conceTtr_at_édﬁcg,Q ght  riesidue was purified by
col umm t ogr aphy on silica | (21% NH3.

(aq)/MeOH = 1/19) t@mphieassd | nternediate 224- 11 (1.5
g) in a 90%yield. Internediate 222-111(3.3
pr efat wdution @23%(5@02@ inAEFA4Q ad) twegs ad |Sulfilrdﬁ019fie

pyrld SRS el L o Wop findiEis M bopgiiye pojuion
wasgﬁltena]saﬂdl‘tmno@ﬂd&d. ﬁ‘he Esultaiit teaidut s purkfied ey cohgmst i rred

chrggiEto BBt e o Bt WeOhE ST RetwligrRtisg esdt (2 g i

a 1% iyRgq.over anhydrous MySO4, and filtered. The solution
thus obtai ned was then
A solution of 20% TFA/CH,CI, (1 mL) was added to a solution of Intermediate

228-1I (82 mg) in CH,Cl; (1 mL). The reaction mixture was stirred for 8 hours at room
temperature and concentrated by removing the solvent. The resultant residue was purified
by chromatography on silica gel (21% NHj (aq)/MeOH = 1/19) to afford Compound 228
(54 mg) in 90 % yield. Compound 228 was then treated with 1 M HCI (1 mL) in CH,Cl,
(1 mL) for 0.5 hour. After the solvents were removed, the residue was treated with ether
and filtered to give hydrochloride salt of Compound 228.

CI-MS (M" + 1): 577.2.

Example 229: Preparation of compound 229:

AN ~DOEt

&
gy . N
NNTN OFEt NN an Boc
HI\(\) H/\Q\,B"c RS — Eto.gx\/l\l(\) H Noo~ N
NH

TFA N N "
EE— Etog/Et\/ \) /\©\/ \/\/N\O

Compound 229

\
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concentrated. The resultant residue was purified by
col umm chromat ography on silica gel (EtOAc/Hexane =

wazwy/sssoafford Internediate 224-111 (1.5 g) i PCHUSDV6/022975

yield. 15 N - Mrpholine-Nr-pi perazi ne et hane (370 ny)
was added to Internmediate 224-111 (300 ng) in
1-pentanol (1 nL). The m xture was stirred at 120C for
12p) l%ﬁﬁ B@ﬁhoha@ m%gstwmm@ﬁomemsﬁ bfhRemedifte 21-11
resi treated

wth water and extracted with

(500Cﬂi®®1®ared'lﬂmn Gxgmplied1 InaM@DHAﬁQ tele aAbgselgtiomyas stirred at 25°C

for 3dian 1o oty PR lionf B s BB L o it
chroﬂr(aaigmg) ?;aﬁ fsibicd gbIERr MRDIRE 6113 2affl@ Mtdtnfedtile m}n (438&ng)

70%'y d. A solution of 20% TFA/ CH2C12 (3 nL) was
maa@%é@ﬂkio a sol ution of Intermedl ate 224-N (281 ng) in

R Cbfuyibf oo ﬂ«*;x?cﬁ%g (4 80 fhsddbeq twm&adgrq[g%wma@b

concentrate
229410@BY Y it OH,CI9 tzvmml) THéadtiea lmhlk’allrﬁ waestired &n/&ismrs at room

purified by columm chromatogr silica g ‘5,21%
temwﬁur@aa Pwateqmg?}nqvalgm 5T{*]§>%‘HE‘HHC§ ue
£ Dewotar@Af €Snpound

puifRl o) %lu%f’%%ﬂ&%‘@‘fn%hygﬂ'%%%%%ﬁ%mz O DEMtg SR o
229 fF@Seng)tiha 58Gb yehd.s were renoved, the residue was

tr iLth.ether and filtered to give hydrochloride

saﬁwo@gﬁg@ﬁﬁ' 24. C-M5 (MF + 1): 544.4. 30 105

WD 2006/ 138304 PCT/ US2006/ 022975 ExMol e 225:

Preparation of conpound 225: Conpound 225 was prepared

Exainple23fnPrgparai¢mof ecompound BH: used to prepare conpound
224. C-Ng (Mk + 1): 503.4. 5 Exanple 226:

Prepar at %E of conpound '?'I\%:%:r Compound 2 ® was prepared

in a ar to that” used to pre&.\re conpound

ERB4_NCL- 4. %%%@' & H H
Pbg,paratl on of conpoun 27: NH2 N
Boc, N O £ O 1 N-~NH HC ~ORH HNHcflpouhdd¥o " NH2

A solution of Compound 229 (600 mg) and trimethylsilyl bromide (1.19 g) in
CH,Cl, (30 mL) was stirred at 25°C for 72 hours. The solution was then concentrated in
vacuo to yield a yellow-orange foam, which was re-dissolved in water (50 mL). The
solution was washed with ether (3 X 35 mL) and then concentrated in vacuo to yield a
solid. The solid was purified through a column of cation exchange resin (Dowex
AGS50X8) by eluting the column first with water (ca. 500 mL), and then with 0.2 M
aqueous ammonia to afford ammonium salt of Compound 230 (58 mg) in a 10% yield.

CI-MS (M" + 1): 561.1.
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N Boc 227-1 227-11 227-111 NH2 NH2 222-111 1 NHL
N~N1J. Boc d t~ N~~goc - ,~.,N) NNi~..Nc C~

WO 2a6/13830L227- 1V 227-V 2 N HCI N JN NN of Cor@Dusm06/022975
227 A solution of piperidinyl-4-nethylanmne (3.6 Q)
and N-tert is butoxycarbonylimdazole (5.3 g) in
toluene (80 nL) was stirred at 25C overni ght. The

|10 . ated and the resultant
Exefil¢s 1‘@\5\%%8%%0%%%%@&]%% um  chromat ogr aphy on

silica gel (EtQAc/Hexane =1/2) t Hye Internediate
227- 1 T2giiin a 70%yield. In l medi a,g,e 227- |_;L(4

) and N\(/i?G7H2rn_) in 1-pe go

"g@/w h_2 Bde di chl or - am nqgjﬂ “ﬂ at 120
W2, hours. After E/\S,/TN% At  was rg' N, the

resi due was purified b¥31°1°| um chr omat ograPsh

silica gel (EtQAc/Hexane —1/ 9) to afford Int errredl ate

HNZST7-11(5. 2 Q) in, a 70%yield. 106 WO 2006{\| 38304

P NS3006/ oz@ _SQAERGA. of Tt er te 22 \)NN
(1 0YPtr 1 M HCL (20} ﬁ@ )éitlo )
was stir @ mterrperaturefor %\}us After the
sol utd(\dh was Q_{leﬂtrat ed, the[ré nt ‘;“%ﬁ‘!' Q@Z
neutraflization with NH4OH, and racted Wt
The organic Iayer was separated and concentr at ed. The

r e%%ﬁﬁe&%% 3‘4 §%f'w§s X@cf%fl F&?E kdil W&"l

chronatograp I ca ge usi ng as an el uant)
diathmocydlfleixehne (B tgee imeidOat @0Q 21-)| The (G Gramgds stirred atdfYE for 8

houé&%ré\@ﬁ (QTQS% Ssadagt i gﬂgg B B & ariﬁ%ﬁ@&ﬂﬁl&aﬂd
the@&ﬁlclaﬁt{atéd%%preﬁﬁi/m'g@hé\@)gé £.28n erl)eouér Qutlinds WTE;C‘IV?FO%, 10 mL)

stirred at for 2 hours. NaBH(QAc)3 (2.0
wag ddded tootlie desalttanz &Giduer Thentixfuresyas/fktragted with E@h@bl dmadcn’ver

V\@raga R’{é@ﬁz}h@ qr%g ap(? (é%}%& {ra&ec{s dl“heqemy% was pun%eH By Cotmia

chromatography on silica gel (using MeOH as an eluant) to afford Intermediate 231-1 (6.0
g) in a 65% yield.

Intermediate 231-I (6.0 g) and Et3N (6.0 mL) in 1-pentanol (30 mL) was reacted
with 2,4-dichloro-6-aminopyrimidine (2.7 g) at 120°C for 12 hours. The solvent was
then removed and the residue was purified by column chromatography on silica gel
(EtOAc/Hexane = 1/1) to afford Intermediate 231-II (5.7 g) in a 70% yield.

N —Morpholine-Nl-piperazine ethane (620 mg) was added to Intermediate 231-I1
(500 mg) in 1-pentanol (5 mL). The mixture was stirred at 120°C for 8 hours and then
concentrated. The residue thus obtained was treated with water and extracted with
CH,Cl, to afford Intermediate 231-III (468 mg) in a 70% yield, which was purified by
column chromatography on silica gel using 21% NHj (aq) and MeOH as eluants.

A solution of 20% TFA/CH,Cl, (5 mL) was added to a solution of Intermediate
231-I0I (468 mg) in CH,Cl, (2 mL). The reaction mixture was stirred for 8 hours at room
temperature and concentrated by removing the solvent. The resultant residue was

purified by column chromatography on silica gel (21% NH3 (aq)/MeOH = 1/19) to afford
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resi due. The m xture was then extracted with CH2C12.
The organic | ayer was separated and concentrated. The
WO e®idse304 hus obt ai ned was purified by col utm PCT/US2006/022975
chromat ography on silica gel (using MeOH as an
eluant) to afford Internediate 227-1V (539 ng) in a
60% vyield. 15 N1- Morpholine-N -pi perazine ethane (240
ﬂii?)nd/\@:ﬁ @386l ﬂ%) 10 90 %%hél& | @BmPbund! 234 SFaBftnHeBted Hithl 1M HC1
(4 m

entano 1 nL The m xture was stirred
lrr.L@:l 1, {anLﬁ o @ hour. TABerbE salvents wiers remonsdsihe zsidye was

o] G5 B BY gL 35 o5 P

| nCoMBVat-a):2344V (85 ng) in a 40%yield. 20 A
sol ution of 20% TFA/ CH2C12 (1 nlL) was added to a
5 solution of Internediate 227-V (85 ng) in CH2CI 2 (1

[ Ur3,nas stirred for 8 hours at

“—gﬁgk%%z n%ggg?ﬁggoa §£Eé%centrated by renoving the

soCompbund2Be wassudiasedtin & @sanderesimiksr to thiat tdeddo pyeparel um

chr ography on silica gel (21% NH3 (aq)/ MeOH =1/19)
com?‘?}mag)gird Conpound 227 (65 ng) in a 90 %yield.

Coanas 221) Va3 4t hen treated with 1 MHA 25 (1 nl)

in CH2A2 (1°nL) for 0.5 hour. After the solvents were

10 renmoved, the residue was treated with ether and

f|| to dro ride salt of Conmpound 227.
—g@—@e‘%@ ar?rrtg“ﬁ"efc?}ilao‘&l %go 107 WD 2006/ 138304

P%Mﬁa@mm&ﬁe aFda R nPand&SimThap Mak biscdo Bfepar

corrpound 228 NH2 NH2 Sul fur trioxide N rN I_pr Boc

comppymdg3li di ne conplex (NJJJ...N N | Boc Boc HO-'NJ H
_hﬁhl_f:—ig - HNi~N'0 So 22-11 228-11 NH2
TFQIr Hl)‘lﬁgﬂo--N) HN----.N Conpound 228 To a
15 solution of 22-11 (500 ng) in THE (10 m.) was added
sul fur trioxide  pyridine conplex (457 ng). The
Eﬂﬁ&éﬁé@rmauﬁqq fegppaund3d: f or 12 hours. The sol ution
5 was filtered and concentrated. mhe reﬁHItant resi due
was purified by colum

Ir:” o r)\
HanBoc Boc Ha HzN/\O\/ Boc CI™N /\O\/B Boc
N N_~_N \O \O
\O 34 234111

8-111

HN™Y '
RS- = .
A N NnH H
VS AL RO PSRN S AL RCE P
o/ 2341V \O Compound 234

Compound 8-IIT (1.0 g) prepared in Example 8 in MeOH (20 mL) was
hydrogenated in the presence of 10% Pd/C (200 mg) at 50 psi at room temperature for 18
20 hours. The mixture was then filtered and concentrated to afford Intermediate 234-1I (500
mg) without further purification.
Crude Intermediate 234-11I (0.5 g) in 1-pentanol (3 mL) was reacted with 2,4-
dichloro-6-aminopyrimidine (0.2 g) at 120°C for 15 hours. The solution was then
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chromat ography on silica gel (EA/ MeOH =10/1) to give
Internmediate 228-11 (82 ng) in a 10%yield. A

wa@ doat13ssm of 20% TFA/ CH2CA 2 (1 nL) was added tBCHUS2006/022975
solution of Internediate 228-11 (82 ng) in CH2A 2 (1
m.). The reaction mxture was stirred for 8 hours at
room 10 terrperature and concentrated by renoving the

conGeRlriERpPa T Rt ol Bt pYRRIR rhfito Miony op st
gel (ROALARKSheCORPPIONE A rmedidte 782-TH m 9@) fbay6584 gield.
CHg&ound 228 was then treated with

Morphalingtly -mmraz;nesethw@ 3 /%) es. a@d@é tq &twﬁt‘@‘?@v@éﬂéﬂ

QTR IE RS T SR Rty poin

was ];Encféhtrﬁ(gd %Vd‘tﬁ&éesgﬁﬁﬁzvﬁwh Ebﬁaﬂ‘igh ?éﬁ&ﬂwiﬂﬁ’smam' dlpiéﬁﬁedjfy
oun % t c Bqc
coluemwlmpmategraplydm sfiga geh@()ﬁcmwﬂ Ei?/é)g ) 4'}%&5‘1 EL‘? m %g;a
2 N TFAEEOP~-N,) T1 HNN dEt O
W@w&bn%ﬁoz;é%l%s WD 2006/ 138304 PCT/ US2006/ 022975
Di e kupitioni of ROHERAEH &L (187 vaspiidedets aadlitian pbintermediate

234%%\&%(# ’g‘%@%f@}]ﬂ C&@E giaﬁi?ﬂ_rzg"t{?h@ 2R IT%)OSHPRRE sgtelfwse room

temﬁéra@l?bcﬁndf&ﬁceﬁafat@@ Y §em@?§g ﬁl@ |SM%IR NTHE FesGIOME RRidL8 vasl
and the residue vvas purified colum chromat o rap

purified by bwlumnqbtomamraqu s-hoa/gty 24% NHf GayMoQter ord

Con%é%néééé@% (@E) f%\%&f ylg&dd (e)%/or%f | o%l gg%lf‘ m%g hlé}l 'trg{tlce&’ Imtﬁ qqﬁ‘?l HC1
(4 nhIDLiB I A1L,AD en1.)4896.5 hofrd Ifierdlie somveﬁtdzz@rare(rﬁwau,)the fEkidue was

reaction mxture was stirred for hours at_ room

treajesipéy ghairaad dfared dmeatydroerionde &aEr?é@Oﬁg’OP% ¥l vent .

Th n due was purified by colum
chifﬁﬁgygrppyggsy lica gel (EA/MeOH = 1/1) to afford

Compound

Example 235: Preparation of compound 235:

Compound 235 was prepared in a manner similar to that used to prepare
compound 234.

CI-MS (M' + 1): 531.4.

Example 236: Preparation of compound 236:

Compound 236 was prepared in a manner similar to that used to prepare
compound 234,

CI-MS (M" + 1): 547 4.

Example 237: Preparation of compound 237:

Compound 237 was prepared in a manner similar to that used to prepare
compound 234.

CI-MS (M* + 1): 555.5.
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10 229 (165 ng) in a 50 %yield. QA-M5 (W+ 1): 617.4.
Exanpl e 230: Preparation of conpound 230: NH2 NH2 ¢tN
wakeen3ssN TI'S N~ HHEEO K N,,) . . N ~~N HO Epr/useedén22975
HH Hr N~ ~N Ot OH 229 Conpound 230 15 A sol ution
of Conpound 229 (600 ng) and trinethylsilyl brom de
(1.19 g) in CH2Cl12 (30 nL) was stirred at 25C for 72
. i n concentrated in vacuo to
Ei%?r%‘%%@?@@ﬁ%ﬁ%ﬁm&e %%ink]? whi ch was re-dissolved in
wat@myonid RS waslpreparsdind mamenemilastohkd usdd th pepleer (3
X 35 571_% and then concentrated in vacuo to yield a
compgpndi234The solid was purified through a col um of
catdgronsgxehangssg £sin (Dowex 20 AGOX8) by eluting the
colum first 'wth water (ca. 500 nL), and then with
5 0.2 M aqueous ammonia to afford anmoni um salt of

Co nd 230..(58 in 0% yield. C-M (M- + 1):
Exagpid 239" géepi%g’%%ﬁ‘é’)*&%g%@ PCT/ US2006/ 022975

EX araphidouldd 239 %@ﬂﬁgﬁ%&ﬁﬂaﬁﬁnﬁﬁw% BakisedNdDrepaa2- | | |

N N H Boc 0L FENN'OHMN N O N-G \N NO RN 0

conpgund 234.~3 CIN~l NH2 H Boc H 231-1 231-11 H ON-N1

NH?CI'MSM*-I\H:ZS&.A_.I O NNNnRNTFAT .NNN O WNa tiNJ H

10

Example 240: Preparation of compound 240:

NH;, NH

g i e,
| LiOH
(N \N*m/\OVBoc Boc : N \NJ\N/\OVBOC Boc

0 0 240-11 240111

N

Intermediate 234-IIT (1.0 g) prepared from Example 3 was added to a stirred
solution of piperazine (0.36 g) in 1-pentanol (1.0 mL). The solution was stirred at 120°C
15 for 18 hours. It was concentrated to give a residue, which was coated with SiO, and
purified by column chromatography on silica gel (EtOAc/MeOH = 9/1) to afford
Intermediate 240-I (0.82 g) in a 75% yield.
Methoxycarbonylacetyl chloride (0.2 g) was added to a solution of Intermediate
240-1 (0.82 g) in CH,Cl, (50 mL) and Et3N (0.3 g) at 0°C. The mixture was stirred at
20 0°C for 1 hour and then concentrated. The residue thus obtained was treated with water
and extracted with CH,Cl,. The organic layer was separated and concentrated. The
resultant residue was purified by column chromatography on silica gel (EtOAc/EtsN =

9/1) to give Intermediate 240-II (0.73 g) in a 80% yield.
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~NN-,N,) H 6,,) 231-H J Conpound 231

Internmedi ate 222-111 (4.5 g) was added to a solution
w@Roobnasss+ 1, 4 5 di am nocycl ohexane (3 g) in MeEEL/(21906/022975

m.). The mi xture was stirred at 60C for 8 hours.

After NaBH4 (O 7 g) was added at 0OC, the m xture was

stirred for 0.5 hour and then concentrated by

NHRSEge e 0TS B gisRed BTGB et it 0521

LioHHy ﬁy‘g}ﬁ E&ﬁﬁoﬁ‘%g n?P})t ITRE G W s&dEd oot r’&ﬁl%rfor 2

rous |tered, and concentrate
hounse Blvmsehamlqmﬂnd Wltleall\'lkﬁcbto lobtain a@umr@ﬂw,o@ndpww wwified

oy <SR b3 AR R AL B, LR ot

24011ﬂf(197617ﬁ§51ﬁta6552/3§mid (6.0 g) and Et3N (6 0 ni) in
ent anol n.) was react

2 tetimediate 2)4061113({117 Ao maﬁfr@atﬁbwnh ZW/ogBFAdPHﬁb €5 mby atyrpom

s PSR, OPLGR ARG el Gty
colufrint dBAGhAtexaptey orz/s’ll’iclﬂa)e %eéQl%leilHlﬁvghrqD/mgﬁIﬁgdK?) ¢ &Bokd go;npound '
2405108 636 el SormpRsd X0 W Gh P En A3 G O

CH{@%% n;i‘LJgf g@.ﬁth%[h‘?' Aﬁ% m%aalvemewm XIhvad WRS redfabé Gvﬁgtr@a&ed

ours an concentrated. The residue
w1tlt dibs and filtered to pine hydrechiletasiaitiof wamppuahiZOext r act ed

ford Internmedi ate 231-111 (468 np)
@M%y gll)dg)4 ich was purified by 20 col umm
chrorrat ography on silica gel using 21% NH3 (aq) and

MeOH as el uants. A solution of 20% TFA/ CH2C12 (5 nl)
__mm@_%ddmpanauwgﬁnompoondw I nternmedi ate 231-111(468

ForCogegty & Cves wired BpopSRE bty B Shsli el 1,

confpgmgm t he solvent. The resultant residue was
purified by colum chromatography on silica gel (21 %
NHELMG Mved: £587.19) to afford 110 WO 2006/ 138304
PCT/ US2006/ 022975 Conpound 231 (356 ng) in a 90 %
yi el d. Conpound 231 was then treated with 1 MHCL (4
Exaffiple 242: CHpaiablon 8f eompduad 282:5 hour. After the sol vents
were renoved, the residue was freated with ether and
i |Q0émr@&n@ Ay PRRPIRHHCH AhP BRNRRE SWAIA 1ol LRRFEPTR 1

comgl) + 1): 544.4. 5 Exanple 232: Preparation of

npound 232 Conpound 232 was prepared in a manner

si raIdB (M + Hat6ded to prepare compound 231.

Example 243: Preparation of compound 243:

Compound 243 was prepared in a manner similar to that used to prepare
compound 240.

CI-MS (M" + 1): 576.4.

Example 244: Preparation of compound 244:
Compound 244 was prepared in a manner similar to that used to prepare

compound 240.
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C-M5 (M+ + 1): 503.4. 10 Exanple 233: Preparation of
conpound 233: Conpound 233 was prepared in a manner

W@ RWh1138304 0 t hat used to prepare conpound 231PCIZUSIVBG6/022975
(M- + 1): 519.4. 15 Exanple 234: Preparation of
compound 234: NH2 (NHz Hz C | W d CJ~N Boc HzN
Boc Boc HzN Boc B ¢ /Boc HNO N NO N 8-111 234-11
2344l H2 NHz TFAN t' , O NN ~H Boc Boc
Ntizk%.’ S@%H 5%‘{\' "0 234-1V Conpound 234 Conpound
8-111 (1.0 g) prepared in Exanple 8 in MeOH (20 nl)

hydrogenated in the presence of 10% Pd/ C (200 nm)
Eﬁaﬁsﬁgmp@@t%@ﬁﬁm@p@%iﬂe for 18 20 hours. The

M SR 548 a0 bt S A, SHRRPOLEALEH 8l

confpothd 24t i on. Crude Intermedl ate 234-11 (0.5 9g) in
1- pent anol (3 nL) was reacted with 2, 4-
di IrMYSAME bk a¥lgr i mi dine (0.2 g) at 120C for 15
hours. The solution was then 111 WO 2006/ 138304
PCT/ US2006/ 022975 - concentrated and the resultant

Exanede 2fe Pmmrapiumbfdombohydam um chrorrat ography on
SI| tOAc/Hex ne = 3/7). ?9% n&ermsdiate
qrpqo%(né Yps pxique BY3 prgney’ s1m1 ar to that used to prepare
co nhSouMP!Zm]‘J' i ne- N - pi perazi ne ethane (0.3 g) was added

to Interrre+di ate 234-111
CI-MS (M + 1): 517.4.

Example 247: Preparation of compound 247:

Compound 247 was prepared in a manner similar to that used to prepare
compound 240.

CI-MS (M"+ 1): 515.4.

Example 248: Preparation of compound 248:

Compound 248 was prepared in a manner similar to that used to prepare
compound 240.

CI-MS (M" +1): 531.4.
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(0.5 9g) in 1-pentanol (1 nL). The m xture was stirred
at 120C for 18 hours. The solution 5 was concentr at ed

WO 200gi188304 he resi due, which was then coated w P¢CT/B51R6/022975

and purified by colum chromatography on silica gel
(Et OAc/ MeCOH = 7/3) to afford Internedi ate 234- 1V
(0.23 g) in a 60%yield. A solution of 20% TFA/ CH2C12

(5 nL) was added to a ij,tion of Internmediate 234-1V
]M@Sé—iﬁ}feﬁaﬁat’éﬂ? %nlzozmﬁ%‘ The reaction mixture was
stirred for_ 8 Beurs at roomy 10 gen'perature andBoc Boc
co NHalt e%é ﬁggfrmw H.soN t m ant™ O
m olum c rrat OO, on

"1 ca gel (21% NH3 (aq)/ q; = 1/19) to aff oggly
Conpound 234 (192 ng),in & 85 %yiel d. Conpound 234
was then treated wt MHCI (4 m) in CHZQ}b’_ﬁ(Z L)
for 0.5 hogy,. after he sol \Né’nts vver cr oy ed, e

mesi d s«\w &l Eh
—hydy, oride s of Conﬁlod‘h 15 CI- (M- + 1):
572.5. gggl e 235: Preparati onz4g)[fv conpound 235:
Compound was prepared in a manner simlar to that
used to prepare conpound 234. 20 Cl - N@ (Mt +x1):
531. 4. Mxanpl e @36: pder epagation of c B@’\/N
Conpoupth 2 N edin-a mapn éN ar tot
usegh )pm re co nd 234~y /zsNd MSH( M+ + 1):
AANS, Ex %E |,e 237: Preparat®oh of conpouwemni287:
OJCon'pound 2 was prepared in a manner simlar to that

soateteRhe R L (BB Rt by %%%mml?%‘“é -
g) 11213180}13(890 aﬂa)t The noftuscongsctindd 28®°C@on$)hmnsi W3BHn4k68 2)
e T b b oS OG0
solv%’ﬁte%{ oG &3 uti% TP RN 1 ﬁ@‘%, 1M%¢d8&9tom@reanfamreadue.

I'n ner sim ar to that used 'to prepare
The mlxture was extracted with CH,Cl,, dried over anhydrous MgSOs, filtered, and
concentrated. The residue thus obtained was purified by column chromatography on
silica gel (EtOAc/MeOH = 1/1) to afford Intermediate 249- (4.2 g) in a 63% yield.

A solution of Intermediate 249-I (4.2 g) and Boc,0 (2.8 g) in CH,Cl, (250 mL)
was added to Et;N (1.4 mL) at 25 °C overnight. The solution was then concentrated and
the resultant residue was purified by column chromatography on silica gel
(BtOAc/Hexane = 1/5) to give Intermediate 249-1II (4 g) in a 75% yield.

Intermediate 249-1I (4.0 g) in MeOH (20 mL) was hydrogenated in the presence
of 10% Pd/C (800 mg) and 5% Rb/C (400 mg) at 50 psi at room temperature for 18
hours. The mixture was then filtered and concentrated. The residue was purified by
column chromatography on silica gel (using EtOAc/MeOH as an eluant) to afford
Intermediate 249-I11 (2.8 g) in a 69% yield.

Intermediate 249-III (900 mg) and Et;N (0.4 mL) in 1-pentanol (5 mL) was
reacted with 2,4-dichloro-6-aminopyrimidine (365 mg) at 120°C for 24 hours. The

solvent was then removed and the resultant residue was purified by column
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compound 234. C-M (Mt+ 1): 503.4. 10 Exanpl e 240:
Preparation of conpound 240: NH2 ~H NH2 OO0 N HNJN C

wO MooBoc BOG | N ~N BOG BOG H~~N.i ~N HNJ H~NPQT/US2006/022975
234-111 -0 240-1 NH2 NH2 LiOH rNTI NBOGBOGrN ~'N
N BOG BOG "01nyNJ HN _'-'* "NHO N H-"~-Nn, N 0O
240-11 240-111 NH2 TFA N HOy-yN) Hi N--,,NO O

chr%r\?o ngﬂdEglgr &145(?11%%@{9%8&%&{0&@?‘ lﬂsli #ora(rﬂioa@ Tifle ﬁfé%@ﬁv (842

mghmpae’ﬂ%ymkd (0.36 g) in 1l-pentanol (1.0 m_) The

o ol sMre BB blpeipeing oivass GOR MaNRE AR Essimetiot AR 1V
(30@&@3 m'm rRérHo'l m@) b’r‘hézﬁyé#ﬁf@“%‘!%tﬁi@ta@@ﬁ@’@ﬁbr @@hagklm

gel to afford Interned ate
Soh(tmms*zas gpnqentratecm%lya aetemduwbﬂhdwmhtmmalt@lomty&oz and

5 oo A S B R BBT e s

Intdﬁ&l&fﬁat(eQ4§-Vg()243En iﬁaﬂ%yﬁ@ldﬂure was stirred at 20 0OC
for 1 hour and then concentrated. The residue thus

obt Applationef2 00y BRA/EF (it (A nlatveas added tetsphitivr af Intarmediate

T. [
2R TR0 45T BERGLS R0 g oo
tempedating ar&hronmmwﬂ ayhﬁm@ﬁng thel sﬁl&eﬂe IThé kst Eésﬁ\ie was
| nt t 240 Il (0.73
puriied by Sty Shes s PRSI ACEF) GOUONE CIOBRSH 2 1/19)to aford
L lg] |
oI gl S oA A Fed i v
HCh{(4mL)ineCHaCl @mel)wfas 0Sthionr. etiftatthe sobventsemgre rMereé thoresidue
was treated with either and filtered to give hydrochloride salt of Compound 249.

CI-MS (M" + 1): 572.5.

Example 250: Preparation of compound 250:

Compound 250 was prepared in a manner similar to that used to prepare
compound 249.

CI-MS (M" + 1): 531 .4.

Example 251: Preparation of compound 251:

Compound 251 was prepared in a manner similar to that used to prepare

compound 249.
CI-MS (M" + 1): 547.4.
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hours. It was then acidified with 2MHCL to obtain a
crude product, which was purified by colum

w@ booefrsssogr aphy on silica gel (EtOAc/ MeOH = 20PAl/US106/022975
afford Intermediate 5 240-111 (170 ng) in a 35%
yield. Internmediate 240-111 (170 ng) was treated wth
20% TFA/ CH2C12 (5 nL) at room tenperature for 12

hoyr ggrd t hen ncent d. The resultant residue was
‘“EBE@%; e%ratl%q FhmPe t ography on silica gel (21%
NH3 (aq)/ MeOH = 1/ 19) to affordQompound 240 (10 rTg)

|na850 yleld Conpou 2 h treat
 Bj210 B r&;-ﬂlf@ NAOGNAF t er

ol vents wer d» ved, the resi due #%s freated
with ether and filteeed to give hydrochl orlﬁé“salt of
Conmpound 240. Cl-Ms (M+ + 1): 545.4. Exanple
Preparati on of conpound 241: 15 Corrpound ﬁé}!\s

prigpared in a Bosi MBIl af Yt o tha %6‘
ee@mqq%,\, -MS (M%) anpl e 242
Prepar atioen ©Bf conpound 242: ound 242 was

prepared ins2admanner simlar to th 2'IYlsed to prepare
conpound 240. C-MS (M+ + 1): 560.4. Exanple 243:
Preparatl on of conpound 243; 25 Co ound 24 3Nng S

g &ear ed | nner sim l to ta eﬁﬂc 0 "pf‘epm\e
cl

OW NS Eob+ 1 *5 24_4____.
Patton of co —_doun 944 80 Conpound 244 was

prepar %‘; n a manner simlar to,lL,Rat used to prepare
conpound 240. 114 WD 2006/ 138304 PCT/ US2006/ 022975
C-M (Mr+ 1): 559.4. Exanple 245: Preparation of
conmpound 245: Conpound 245 was prepared Nn a manner

simlar “t*b t hat Q@edﬁpb prepare 5 conpag 24
(M+ + 1 531 @e 27 Prep?r\a am

N/
St 5

o} 252-VII Compound 252

A solution of 2-aminoethylaniline (5.0 g) and Boc,0O (6.8 g) in CHxCl, (200 mL)
was stirred at 25 °C overnight. The solution was then concentrated and the resultant
residue was purified by column chromatography on silica gel (EtOAc/Hexane = 1:1 as
eluant) to give Intermediate 252-1 (6.8 g) in a 83% yield.

222-T11 (7.3 g) prepared from Example 222 was added to a solution of
Intermediate 252-I (6.8 g) in CH,Cl, (250 mL). The mixture was stirred at 25°C for 1.5
hour. NaBH(OAc); (6.0 g) and a small amount of MeOH were added at 0°C. The
mixture was stirred at room temperature overnight. After the solution was concentrated,
a saturated solution of NaHCOs (250 mL) was added. The mixture was extracted with
EtOAc, dried over anhydrous MgSOs, filtered, and cocnetrated to afford crude
Intermediate 252-II (6.0 g).

Crude Intermediate 252-1I (3.0 g) in MeOH (15 mL) was hydrogenated in the
presence of 5% Rh/C (300 mg) and 10% Pd/C (300 mg) at 50 psi at room temperature for

72 hours. The mixture was then filtered and concentrated. The resultant residue was
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Compound 246 was prepared in a manner simlar to that
used to prepare 10 conpound 240. C-M5 (Mt+ 1):

WG 1064383Kanpl e 247: Preparation of conpound Z2BGT/US2006/022975
Compound 247 was prepared in a manner simlar to that
used to prepare 15 conpound 240. C-M5 (Mt + 1):

515.4. Exam | p e 248: Preparation of corrpound 248:

o R0 005 o BRIl

Int&xﬁ&dléte 2523030.6 5} m /67989 138304 PCT/ U82006/ 022975
npl e 249: Preparation of conpound

o o BRIBtiONP e RN A2A2 T (1) TRIE VBV G I cther BAmL)
and'ﬁ%)ﬁ'%%ig VJ@O%&@E{ %rod}lﬂ?edﬂ ﬁlﬁ%f f %QKJI“ W d@%@mﬁ%ﬁler
waGlddbiCithesokdonlwds fudeedl VhdeﬂldHhht obthiRe Bogs d3fzd uhéfek vacuum.
KZC(§I \!v\gs algaeci“‘[:) a suspensmanlthe solid in CH3CI\[J\Iat room temperature for 10
minutes. After water was added, the reaction mixture was stirred at room temperature for
2 hours, filtered, dried over anhydrous MgSOy, and concentrated to afford crude
Intermediate 252-IV (1.5 g).

Intermediate 252-IV (1.5 g) and Et;N (0.5 mL) in 1-pentanol (14 mL) was
allowed to react with 2,4-dichloro-6-aminopyrimidine (1.0 g) at 120°C overnight. The
solvent was then removed to afford crude Intermediate 252-V (2.0 g).

A solution of Intermediate 252-V (2.0 g) and Boc,O (2.1 g) in CHCly (250 mL)
was added to Et;N (1.0 mL) at 25 °C overnight. The solution was then concentrated and
the resultant residue was purified by column chromatography on silica gel
(EtOAc/Hexane = 1:1) to give Intermediate 252-VI (1.7 g) in a 56% yield.

N'-Morpholine-N'-piperazine ethane (300 mg) was added to Intermediate 252-VI
(300 mg) in 1-pentanol (1 mL). The mixture was stirred at 120°C overnight and then
concentrated. The residue thus obtained was coated with SiO; and purified by column
chromatography on silica gel (EtOAc/ MeOH = 1/1) to afford Intermediate 252-VII (260
mg) in a 70% yield.

A solution of 20% TFA/CH,Cl, (5 mL) was added to a solution of Intermediate
252-VII (260 mg) in CH,Cl; (2 mL). The reaction mixture was stirred for 8 hours at
room temperature and concentrated by removing the solvent. The resultant residue was
purified by column chromatography on silica gel (21% NH; (aq)/MeOH = 1/19) to afford
Compound 252 (175 mg) in a 91 % yield. Compound 252 was then treated with 1 M HCI
(4 mL) in CH,Cl; (2 mL) for 0.5 hours. After the solvents were removed, the residue was
treated with ether and filtered to give hydrochloride salt of Compound 252.

CI-MS (M +1): 572.5.
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r'Nti NJ 249-V Q3 Conpound 249 of Internediate 222-111
(4.56 g) was added to a solution of

wQ2@uaissses hyl aniline (2.92 g) in MeOH (300 nipCT/Ukm®06/022975
m xture was stirred at 60C for 8 hours. NaBH4 (0.68 Q)
5 was then added at 0 C for 0.5 hour and the m xture
was concentrated by renoving the solvent. An aqueous

SO 10% rrL) was added to the
‘%@%Efep?rgngc ?% ture was extracted with

CHZSdndpoudld D TwasMEEp AT MA M eMIBMr tofthdt hssdad prepart
concent rated. The residue thus obtained was purified

conypy chromat ography on silica gel (EtQAc/MeOH =
1/ ermedi ate 249-1 (4.2 g) in a 63%
@I&\dgfgf* O@o?gl}ﬁ on of Internediate 249-1 (4.2 g) and
BocZO(Z 8 g in CHRA2 (250 n.) was added to Et 3N
(1.4 n) at 25 C overnight. The solution was then
&%&@ﬁ?‘)ﬁpéﬁl%ﬂfcwup Mt ant resi due was purified
by ane
2 ESRa2A SHEbEpAaE NG Ry iRy §bar K O
congpoehdleSZ nternmedi ate 249-11 (4.0 g) in MeCOH (20 nL) was
gélg%&ﬂked Ig‘b-} e presence 15 of 10% Pd/ C (800 np)
]()4 “fry) at 50 psi at roomtenperature for
18 hours. The m xture was then filtered and
concentrated. The residue was purified by colum
Exanmiple)2%Y: Begpapstipn oficaspousd 2§%|  (usi ng Et OAc/ MeCH as an
el u%nt) to afford Int gedl ate 249-111 (2.8 g) in_a
69%1 el d__IR¢E erffe |aﬁ 49-11 (900 rrgﬁ’carﬁwcag,l\lj
nLILnWtanol(?} f/ ggj%’d/\’ OFt
§'4Nd|Hch Of 0- 6- ami nopyri ntheN( ) at 120C for 24
hours. They sol vent was t rermve%oland the resultant
206/ 138304 g

resi due S purlfled by colum 116

PCT/ US2 02297 tography on s l(,(:a ge N\/\,N

(Et ﬁ??&u\%l/l) t fi_.OHd I Am @ O
qug{ pi

Hn a 74%vyield. peraZ| ne
hane (300569) was added to I nternedi at e #48:r 1V (300
in 1-pent andftz( 1 ) 8 Thel mi xture was stirred at
120G:Fﬁﬁ or 18 hou sN Th Nsor) was concentrated to
giWe%/dfG\eN s thenCoated with Si and
purifiedd '\*:OJI' u .‘&Jﬂﬁn%@t ography on silica gel
(Et OAc/ MeCOH = 7/3) to afford Internediate 249-V (243
ny) Aisolutiof é%n}ﬁrmbdﬁateﬁ%ﬁd\l’ Tl i0og) and pRE4ziTEAD GRIRTkP1-péntanol (8
oas ,on of | nternediat
mL?‘i)&% stigd foes ey omEit. néfter sl BT Pt U desidue
wastéaidBfith YateB allPeliSicRE WitMiL Y, ThEsBATiS ldyeewa Wparated and
concentrated by renoving the solvent. The resultant
concergiatiede Thegesidue thus obtained was purified by column chromatography on
silica gel (EtOAc/ MeOH = 2/1) to afford Intermediate 255-1 (0.9 g) in a 84% yield.

To a solution of Intermediate 255-I (0.4 g) in CH3CN (6 mL) were added ethyl
bromoacetate (100 mg) and K,COj; (400 mg). The mixture was stirred at 60°C for 3
hours. After the solution was filtered and concenirated, the residue was purified by
column chromatography on silica gel (EtOAc/MeOH = 4/1) to afford Intermediate 255-11

(0.17 g) in a 38% vyield.
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purified by colum chromatography on silica gel (21%
NH3 (aq)/MeOH = 1/19) to afford Conpound 249 (151 ny)

WO 2008/1883086 yi el d. Conpound 249 was then treat eBCTMS1004/022975
M HJd (4 nm) in CH2A 2 (2 nmL) for 0.5 hour. After the
solvents were renoved, the residue was treated with
either and filtered to give hydrochl oride salt of

pr Bt 537t Dol poiao e IR oo Rl oS Mot

LiOH ageeoﬂ@ E‘cﬁﬁt‘ions(Q mnt)a rrhte Shikfaad wm&ea & re6aRanerataffpolind
): 531.4, mpl e 251: Pr epa itlr ,gﬁ
houref Itommoldrfttdmttr 2. @Mﬂd@m&tﬂ z@i anéa’éltq@%tp&b@w yellowy %?g n

larto

yel By Yanptaliffby U5y o RRRRy o SRRSO = 15

to oS ERR0GHOPROMB(0. Einaloerfald Pr epar at ] on of
conpound 252: ~~N ¢ '\tl ﬁ%ﬁl
C 20%) THA/JHp L (3@11@ waﬂqusiedd%aﬁf’h%m Intf qlﬁte 2#@—@1

mg) ?g?ﬂ?@f ml\"fﬁf: %bﬁﬁ@l Véaszsuged' aYobth! terﬁﬁ%]t{.ﬂ‘ﬁzfﬁllzzl\l h%lrs and then

concentrated. The residue in acetone (3 mL) was added to HC1 (4 M in dioxane, 1 mL) at

room temperature and the mixture was stirred for 30 minutes. After the solvents were
removed, the residue was treated with ether and filtered to give hydrochloride salt of
Compound 255 (62 mg).

CI-MS (M' + 1): 517.4.

Example 256: Preparation of compound 256:

Compound 256 was prepared in a manner similar to that used to prepare
compound 255.

CI-MS (M* +1): 531.7.
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N.~.N~ (Boc)z CI NN CI NCH H 252-V 252-VI NH2 Boc
Boc NH2 Boc Boo TFA ~N NN~/N~ ~N~NJ NH -, N') HQ

WQ 26843040 Conpound 252 A sol ution of PCT/US2006/022975
2-am noet hyl aniline (5.0 g) and Boc20 (6.8 g) in
CH2C12 (200 nL) 5 was stirred at 25 C overnight. The
solution was then concentrated and the resultant

resi um chr omat ogr aphy on
E—’@%ﬂwgaﬁpm Eé%&{:éloﬁ?xg%dﬁﬂ 1:1 as eluant) to give
Internedi ate 252-1 (6.8 Q) a 83%yield. 222-111
(7.3 g) prepared from Exa @p322 was added
soI cOH Ofgocy) Nt er medi 2528:p~( 6. 8 Q) 250
Th%eH mE)%tlJu-reN sct%ltlftpd ar="25C olﬂ' 1@5}"@)
NaBH(OAc)S (6.®cg)"and a sma qun “of VeQH were
added at OC. (E;’[he mXthre was~$tirred at room
t enper at ug ni ght. Af jer hble sol ution was H H
Hat\é‘a:"fé satyr ateth-selNytihord'%f Na px\og
sois<added—The m xhae was extraeted wi thN~ c,
dri,ggpover anhydrous MySe¥vfiltered, and cocnety ated
to afford crude Internediate 252-11 (6.0 g). 15 Crude
| nf{8r medi agg 252-11 (3.0 g) in MeOjh 15 nl) was
h d“lNogen in the presence of 2Rh/C (300 ) g@'”

cO% @‘ at 58@&(30&» I egper at ur e
72 hours The Then f|| eHe
concentrat ed. TheHr esul tant residue was 1 V\(ﬁoc

200§(,138304 PCTFUS2006/ 022975 pur iyf,eds?¥t col um

chr tography on siliga gel (Et C]—| =1:1) to
ter rred 8253zl | | o 24, 87% yi ehd. Lgk
HNV@I ut IHO di-ate—2p2 NI 1. 5Hg i th

IMHO in othBc{cSZ m.) and MeOH (10 nlL) wes $oerred

at room47emper at ure for 8 hours. Afthﬁfﬂd?éhtlonal et her

5 msﬁiid, t he sol ution was flltecdl% The solid thus

obt ai was dried under_yvacuum K2 Wwas added to a

eusnm' gt the s 'd?FﬁCFQ\q@'\‘o{}brf@ erat
nofet 40 M nbteg~ Al wat eHowas ~added, tHelNr €adf ion
m xture v\@zr st P¥r ed®t room t enper acompuicsr 2 hours,
filtered fied over anhydrous MgSO4, and concentrated
to afford crude Internediate 252-1V (1.5 g). 10

anglgﬁ?lg(gg l%s %@ﬁ@czb\@é 3.2 vitke 214 B BD16SbrofThansian
5 (Ammomethyl)cyclohexane-carboxyhc acid (20 g) in dioxane (112 mL) at 0°C. The
reaction was stirred at 25°C overnight. The solution was concentrated to half of the
original volume under vacuum, acidified with 2.5 N HCI (PH = 3), and extracted with
EtOAc. The combined organic layer was washed with brine, dried over anhydrous

MgSO,, filtered, and concentrated to give a white solid Intermediate 257-1 (31.9 g).

10 To a suspension of the above solid in toluene (150 mL) were added
phosphorazidic acid diphenyl ester (32.4 g) and Et;N (11.9 g) at 25 °C for 1.0 hour. The
reaction mixture was warmed to 80 °C for 3.0 hours and then cooled to 25°C. After
benzyl alcohol (20 g) was added, the reaction mixture was stirred at 80°C for another 3.0
hours and then warmed to 120 °C overnight. It was then concentrated and dissolved

15 again in EtOAc and H,O. The organic layer was then collected. The aqueous layer was
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allowed to react with 2,4-dichl oro-6-am nopyri m di ne
(1.0 g) at 120C overnight. The solvent was then
wo 20vonssdo4 0o af ford crude I nternedi ate 252-V ( 2POT/4$2006022975
solution of Internediate 252-V (2.0 g) and Boc20 (2.1
g) in CH2C12 (250 nL) was added to Et3N (1.0 nL) at
25 C overnight. The solution was then concentrated and

t
extriled W EAOUL P et FedifPre B van P2 T
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congentipiefle A He Hisilug thyis sbigined wap purpiipd thFOiumrp@waﬂegraplly on
£ 0
stidige] EORCHOAY 2195 3¢ I itlcbio 2o G 8o 3
c oélfoeajsuapd:ﬂsioﬁiotﬂmtambdmw 25%1@@1 9y) mAVe@H (mnmL) was added 10%

| Et OAc/ MeOH = 1/1
Pa§USHER SRS aYE s ol Fmipisggempgy o g eeh, o
atmﬁsp?@fe%f £0 18hrs 200 dd AR edidrated. ”Tﬁe %ﬁu@?ﬂ@%tﬁlﬁe@was

solution of internmediate 252-Vil
Puﬂ(ﬁzd iy polulimechrasatographyrnsilinagelusing tﬁt®Ae dnd MeOF dscurelant)

d ted b th
to el T BB B PR 0 R a S8 e 55 puri f1edt by
col 22011191 198 8ig) gfe@afa:u fid Bx 2@@2%&1&( # M-Bsolaibh/oe OH
= 1/19) to afford npound 175 ina 91 %
Integinedipte 2@611%&2&%118)52 Cﬁ&@lz Bemlyr & @uxmrq wasistiggedey 25°¢C for 2
houfS NABHEE (1.4 b s en e s o8 ot S MY S8l on

wad dohtentratéd; osairated hyuboas Nk COd eolatidit wad addeduothe eesafiaiit
30.119 WO 2006/ 138304

resier) RhsbEmO 34 ?ga%@aﬂﬁa HAdg: The agapaiavgnvasrcollected and
con@éi‘fﬁ%%‘dn & 5&% du@%ﬁ% %jne%%@as\éﬁﬁﬁﬁ% 5P 816! Hro%a'f@?z{b% on

simlar tot at used to prepa corrpoun 252. CI-
siliqa\gel (using: EtOAt and M®HEraapélear?bié:afferdarakdiate 267-IV (1,200

4: Conmpound 254 was prepared in a manner
mg%w%pﬁ%;y?ést hat used to prepare conpound 252. Cl-MS

(M tomﬁon 5ﬂﬁte4medla¢9 257a0R5 & & AeatePWveR A RIEH@Miane (39 mL)
ound
in Me(r)% (52 mL) was stirred at room temperature for 8 hours. After ether (104 mL) was

added, the solution was filtered. The solid thus obtained was dried under vacuum.
K>COs (21 g) was added to a suspension of this solid in CH;CN (230 mL) at room
temperature for 10 minutes. After water (9 mL) was added, the reaction mixture was
stirred at room temperature for 2 hours. The mixture was then filtered, dried over
anhydrous MgSOs, and concentrated to afford crude Intermediate 257-V (2.8 g).

Crude Intermediate 257-V (2.8 g) and Et3N (1.3 mL) in 1-pentanol (11.3 mL) was
allowed to react with 2,4-dichloro-6-aminopyrimidine (1,633 mg) at 100°C for 12 hours.
The solvent was then removed and the residue was purified by column chromatography
on silica gel (21% NH; (aq)/MeOH = 1/19) to afford Intermediate 257-VI(3.3 g)ina
75% yield.

A solution of Intermediate 252-VI (3.3 g) and Boc,0 (4.189 g) in CHxCl, (60 mL)
was added to Et;N (1.0 mL) at 25°C overnight. The solution was then concentrated and
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hourg 3 Itjyas tma%é%wtb ARG (®H; m9)oﬁné>€amedfo qbping yellowom
solid RSO 5130 R ol 8355 Ger il 2Py o
EtOAe/Me:IDIé tmasomﬂéﬁaaqumsammana il affoﬂdtlnueﬂﬂechale D5 TK (337

me)] a;'7800hl glr i de salt of
20% TFA/CH,Cl; (10 mL) was added to a solution of Intermediate 257-X (400
mg) in CH,Cl, (8 mL). The solution was stirred at room temperature for 2 hours and then
concentrated. To the residue in acetone (7 mL) was added HCl (4 M in dioxane, 1.3 mL)
at room temperature for 30 minutes. After the solvents were removed, the residue was
treated with ether and filtered to give hydrochloride salt of Compound 257 (257 mg).
CI-MS (M* + 1): 503.4.

Example 258: Preparation of compound 258:

Compound 258 was prepared in a manner similar to that used to prepare
compound 257.

CI-MS (M" + 1): 531.4.
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Compound 255 (62 ng). Cl-M5 (M+ + 1): 517.4. Exanple

256: Preparation of conpound 256: 15 Conpound 256 was
WQEe@pAasssd i n a manner simlar to that used to PCEPS2086/022975

conpound 255. CI-M5 (M++ 1): 531.7. 20 25 30 121 WO

2006/ 138304 PCT/ US2006/ 022975 Exanpl e 257:

Preparation of conmpound 257: QQ OGP-OH CO2H (B002 H
Exan{p1 69891 Pépatatiotofogddnd bBIN-011 BoCN-. Boc, N, " 257-1 (\
10H 257-11 O ~Nc Boc HCI HH | | ~NHzZ 222-111 H
NNComouad SRIwas preparpd mEympsnep silgr ot uspdtolypard N

Cl NCl tQ- (Boc)2~HNJ C H"ON"NnNnC NH
Comﬂqulbd?:%w n HHBoc Boc NH2 257-VI NH2 257-VI1 N O N
Br@I—MS(MBHHX’SNN NOEt O rN N N'" HNJ H NMi N~

EtO11-' HONUuUN Boc Boc Boc Boc 257-VIII 257-1X
5 NH2 NH2
Example 260: Preparation of compound 260:
H One Boc
H N-gpz HCI O’ ‘Cbz 22211 O Boc H NHCO,CHzPh
N HoN..,
Boc O A (Boc),0
257-I 260-1 2001 T

NH,

Al L O
Boc BocO’ Chz p, Boc BocO’ N Cl
e e
260-111 2601V 260-V

7 NH NH, O
L DN R S Te s
)\ Boc Boc
Nf\ )\ O/\Boc Boc MeO N N
HN 260-vI © \f.(\/ 260-VII
NHz /O NH2 /O
B N
[eNeg e ~d s N oS he-
N N N
HO ;\(\/l H HOY\’N‘) H
Y\’ 260-VIII o) Compound 260

A solution of Intermediate 257-11 (35 g) treated with 4 N HCl/dioxane (210 mL)
in MeOH (350 mL) was stirred at room temperature overnight. After ether (700 mL) was
10 added, the solution was filtered. The solid thus obtained was dried under vacuum.
K»CO3 was added to a suspension of this solid in CH;CN and iso-propanol at room
temperature for 10 minutes. After water was added, the reaction mixture was stirred at
room temperature for 2 hours, filtered, dried over anhydrous MgSQ,, and concentrated.
The resultant residue was purified by column chromatography on silica gel (using CH>Cl,
15 and MeOH as an eluant) to give Intermediate 260-1 (19 g) in a 76% yield.
Intermediate 222-I1I (21 g) prepared from Example 222 was added to a solution
of Intermediate 260-I (19 g) in CH,Cl, (570 mL). The mixture was stirred at 25°C for 2
hours. NaBH(OAc); (23 g) was then added at 25 °C overnight. After the solution was
concentrated, a saturated aqueous NaHCOj3 solution was added to the resultant residue.

20 The mixture was then extracted with CH,Cl,. The solution was concentrated and the
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NJ~NJ INCH ti° TFAHOO NJ NHO Nti NI HONNHH

257- X Boc Boc Conpound 257 KOH (14 g) and Boc20 (33.3
w@ooeasss0added to a solution of trans-4 5 PCT/US2006/022975

(Am nornet hyl ) cycl ohexane-carboxylic acid (20 g) in

di oxane (112 nL) at OC. The reaction was stirred at

25C overnight. The solution was concentrated to half

.of the .original volu nder vacuu >] ok fy ed wi
reilh Yo By Pt S ool o B4 RS G i
as afi ORidht) RCh IR Q BitdreRANEIOMRE2 3VWRE)Iied 66Yd fieldr i ne, dried

over anhydrous filtered, concentrated to

S d d
- gi Vesqlutigsiaf éntgmq%%atq 201 239 &) @dﬁgﬁ (1134 gbin SH2Cd 26,
: o |
L B RELRIAIN B8 hI3 AL2PUC 1 Bubeliehl M WfiGn va2hellD)
conggntrated afd Bblrdshitar rglduatwad puitfiédby cohfninchromaiblgeaphy on silica

ect (R B0 gal HExapss anp i O tepiermrtRdR0 (BOoL) ad %

yiel@dded, the reaction mxture was stirred at 80C for
another 3.0 hours and then warned to 120 C overni ght.
|t 1966Pd/E€R2 ) mae addedtte d seapensthinssfdhieeukdizbe 26MRITh(A2rg) in

Mo 2 3 T Rt R b S S g A GRS
atmb¥phéld R ORBMD 38R 7, mﬁ?‘%&lg&fltmﬁ%ﬁv‘ghg rﬁi%%us 'BBt%irfé@ %5 pedied

organi c Iayer was wasne . , saturate

by cetprepehsomapgaghyenisibied grd (using O As\ead Ma(iy ¢s aueluasosfford
hhdiSE 56 . Th i due” t hus obt ai ned
Intelhl iS5 8 ‘ilggfj%gg%’faw ?‘%‘ﬁj The residue thus obtaine

Was puri omat ography on silica gel

( Etiterhddeaanen-rv 51 &3 g} SnddEe (4.4in8)) ire tipaitencl §75 hl) ¢35

g) .ina 79%yield. 5 To a suspension of |nternediate
alloyisd 1q yeagqt with ?\é‘}-dlthqw@m nepyryding £21a8)dé 420 6hgvepughts The
sobyede oW retldGod ol SRS vk bREE Y ool Bftimprogrzphoy on
silidaiget @sing Ft@Ad andheant nadrecuanthte affori nteemediate 26006{162¢) in

s. .purified by colum chromatography on silica gel

a7%&#£ Et OAc and MeOH as an eluant) to give

| ntrar-rRGH; At Qs@fvg%h.'z' ) (azégi ink {1187 gﬁ%wﬁﬁk&ol B9 mL) was
222-111 (1,198 ng) prepared from Exanpl e 222 was added
addedtosBts (18 indy) abl20°Cruvermigdi Affier 16 Folbition WaSGnagy)irated, the

. Cl . The m xtur Lrred at 25C for 2
res e TG AT T 1 O P A T TS ST YRS o
colldcted M donceilafid. TG réseudtihRIbbtald wRPREREA BY 66lumd

saturat ed agueous NaHCO3 sol uti on was added to the

chroraajngrephit ory shigadged (usinedEtAAel Me®Hvo2 184 Nt 2 Mot ias an
et R Rt SR Beo B R B SREG fas puri i ea
by Methylatrylid (332 he) v hyldedto a solution of Intermediate 260-VI (4 g) in
MeOH (200 mL) at 25°C for 5 hours. The solution was then concentrated and the
resultant residue was purification by column chromatography on silica gel (using EtOAc
and MeOH as an eluant) to afford Intermediate 260-VII (3 g) in a 66% yield.
Intermediate 260-VII (3 g) dissolved in THF (60 mL) was added 0.5 M of a LiOH

aqueous solution (60 mL). The mixture was stirred at room temperature for 15 hours. It

was then acidified with 2.5 M HCI (pH = 8) and filtered to obtain a yellow solid. The
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silica gel (using EtOAc and MeOH as an eluant) to
afford Internediate 257-1V (1,200 ng) in a 78%yi el d.

wo®ehss3pon of I nternmediate 257-1V (5.2 g) treedBUS2M06/022975

4 N HC /dioxane (39 nmL) in MeOH (52 nlL) was stirred
at roomtenperature for 8 hours. After ether (104 niL)
was 20 added, the solution was filtered. The solid

hus,. pbt ai d
selld SRV PR B Rt rotPAekont o en AR £ S
MeGH af 0BMadtPioRgford ht@mbiate DEOVINYY Ass) ik 18% yiad er ( 9
m.) was added, the reaction mxture was stirre

r o@ﬂ%%@ﬁaﬂhr@‘l ﬂ’élb was pdsied 40 2 Tolution oftlnteameginte %ﬂsﬁm (1.4
9 i GHOH L T SFp N e lheaflo  tgupgng hen

con@htratﬂ& Grolﬂierelsi’dhe fﬂmdﬂoﬁé €02bI7) Was(addé&d HIC1 ¢l ifridRiXarie] 4 3nL)
m) in 1- pentanol (11. 3 L vvas al | oned t {leact with
at ropnytepipgrafuse fr G0 Awpwieh A fter tag sokvents vs%ercmveitt a rssidug yas
treaftd ol and 0 o8 A o R i B Rftpound 260
(14g)lica gel (21% NH3 (aqg)/MeOH = 1/19) to afford
te 257-VI (3.3 g) ina 75%yield. 30 A
solcﬁ#gm# Vnt¥rtredi ate 252- Vi (3.3 g) and Boc20
(4.189 g) in CH2C12 (60 nL) was added to Et3N (1.0

nm.) at 25C overni ght. The sol ution was then
Example:26it Prepardtiomelf conpeum26i006/ 138304 PCT/ US2006/ 022975

t hes resu resi due Was pur
syt 28ty ot RSBy ohfiRe B AR prevaseane
comPpSu@dingy. uant) to give Interrredl ate 257-VIIl (3.2 g) in
a 64% yiel.d [nternediate 257-VII (2.6 g) and
pi @ngl(Me*(ll) 3¥74.9) in 1-pentanol (5.2 m) was added
to Et3N (0.5 nL) at 120C for 18 hours. After the
solution was concentrated, the 5 residue was treated
Ex gmp’ 1d262aPespaation ekéongwuad262:t h CH2C12. The organic
tqeﬂ vvasq\égl | ected and concentrated. The éesi due t hus
2 Was PrepEad B2 WannsRRmIkR ek EH SIMEPEs
comgbﬁﬁd?%(ﬂd (using EtOAc/ McOH to 21% NH3 (aq)/MeCH as
ant) to afford Internediate 257-VIIl (1.8 g) in
a Gll%dﬁl(M d: 1)T6034.sol uti on of Internmediate 257-VI 1|
(200 ng) in CH3CN (20 nL) were added 10 et hyl
bronpacetate (52 ng) and K2C03 (128 ng). The m xture
%2@3‘ Prdrafibn 6PCerh®ind 2650ur s. The sol ution was
tered and concentrated. The residue was purified by
colGapoupf 26Fres greaphy itommehndr simidpsito thatnsed teEprepare and
com%gﬁ& 3& an eluant) to afford Internediate 257-1X (140
I'mMa 62%yield. 0.5 Mof a Li OH aqueous sol ution
(1@Ivs (mefs+ Bedesiat o I nternediate 257-1X 15 (500 ng)
dissolved in THE (10 nL). The m xture was stirred at
roomtenperature for 15

Example 264: Preparation of compound 264:

Compound 264 was prepared in a manner similar to that used to prepare
compound 260.
CI-MS (M" + 1): 545.4.
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hours. It was then acidified wwth 2.5 MHQO (pH = 9)

and filtered to obtain a yellow solid. The yell ow
waeiobd3sses purified by col unm chromat ography oPCEHUF1006022975

gel (using EtOAc/MeOH to 21% NH3 (aq)/ MeOH as an

eluant) to afford Internediate 257-X (337 ng) in a

70% vyield. 20 20% TFA/ CH2C12 (10 nm.) was added to a

sol ution of I nternedi ai%e5257 (400 ng) in CH2Cl2 (8
Example) 265 TRrep&atich ¢fsemRaWNE&tSr r ed at room t enper at ur e f or

2 hour g ampdqt hen tdat ed. y T Y¢ g, due pn OH

g (gﬁ o 7 el daed-tek g di oxarte, stV rrl.)
om tenperaturg, for 30 m nut esssamAfter the sol ve&Hit s

were renoved, the residue was treated with et R and

filtered ¢ éjgl ve hydroc I r| de salt of oun@d™\257
w057 ) 2 i ﬁ?‘*’z@}

PreB%atl on of con?%und 258: Co ﬁnd was pr epar ed
in a marfiar sinilar to’¥Nat used to re are compound
m'z:,_57 30 Cl-M5 (M++ N : 531, 4. 12@03/\0 2 og/ 138304

/ US2006/ 03&975 am | p e itl on of
rxém‘m[l(\)g ndy 259_(30 céle r Boc
si'hi ter-Nmac t hat used re ére conpound 2 &

(Mssv 1): 517.4. 5 Eﬁfaﬂ*bl e 260: Preparation®
corrpoun,ql 260 HHBoc O NCbz HzN Cbz 220, ' N I—(g
-I II N Boo HJPBOC) 20 R57-H 260 | 26684DL

(B°NHZ ' N ng% BIE-~N Cb"N g@g} ooCl——
N R~ @ - telx H%@
265X zssxx
/(NLHQ fN\H2
)K/N \) )\ Boc Boc LiOH N N J\ Boc Boc
EtO N HO
265-X11 O 265-X111 O

NHg

Compound 265

N

A suspension of cis-4-amino-cyclohexanecarboxylic acid (20 g) in MeOH (300

mL) was cooled to 0°C. Thionyl chloride (12.2 mL) was added dropwise to the
5 suspension. The mixture was stirred at room temperature overnight and concentrated. To

the he residue in CH;CN was added K,CO; at room temperature for 10 minutes. After
water was added, the mixture was stirred at room temperature for 2 hours, filtered, dried
over anhydrous MgSQ4, concentrated to give a white solid Intermediate 265-1 (25 g).

Boc,O (31.8 g) was added to a suspension of the crude Intermediate 265-1 (25 g)

10 in CH,Cl, (300 mL) at 0°C for 0.5 hour. The reaction mixture was stirred at 25°C

overnight and poured into water. The aqueous layer was extracted with CH,Cl,. The
combined organic layer was collected, dried over anhydrous MgSOs, filtered, and

concentrated to give crude Intermediate 265-II (38 g).
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Cl N 260411 260-1V H 260-V rNH NH2 O NH2 HN, J (~JI

~~ ---\ ~N NON BOGBOG MO NJ tl NCH Boc Boc
wWOoRDHBBBOD- VI O 260-VI1I n NH2 NH2 "J LI OH f NNMCTVB#2006/622975

~H~H o NNNHHOr, NHHO O J 260-VIII O Conpound

260 A solution of Internediate 257-11 (35 g) treated

wth 4 N HC/dioxane (210 nL) in MeQOH (350 nm.) was

d
( rheitiyt ool ERRELE 20T GYRLB SR el v g g
susp&@idnd)ftmkﬁhqbwag) REEk, 080 0h L Ebk1ov A€ C. \The Mﬁﬁloﬂ@{iﬁ&e was
ded to a suspension of this solid in

stlrrfzis?d) rqon frapstatge ovewight. (ThepeikBrayas Wflchfé wﬁhﬁiaz%@t 1050,
f

and @lt?r?({ @ED%F‘ ap‘ﬁ@g%@ﬁgﬁglg} aﬂﬁ?tg ghhg& Rour's, fuu%"?&%Sch

filterddl,| BIEd @MBér r%&@ﬁl@b@r&@ﬁ@%mﬁfﬂh@h&%gﬂnﬁeﬂgcolm
resul tant residue was urlfled 6 %Imqg%]

chromatography gn sibiey selusing € éilg@}dMa ﬁ?@ B toaffardy veoH

di ate 260-1 (19

Inte ﬁ%%sgﬂf“@;lgzﬁl% /glyleeq%ngrrFI II a(gl g) pr(epar 221 pro%

Exmarp selufl@R ofiateraecdiad 265-TH (2g)in iR CLABO0 mipmerediddedbELN

(30 SEarneBAd T ent grioipencning! by GRS TS SadRfyquivure
was 588 4296 odmidht. c’i‘lf%‘f@sruﬁir%rbblunﬁﬁ R coltentsAddidndQRe Waidue

concentrated, a saturated aqueous NaHCO3 sol uti on was
was agidissblval in FtOAes The sutionewasdien wasbedwith water endexigagted with

Bi0}gr i Preafic st es el 5 BEhpIMISS, concenratedo

Wg@@gm@@g resi due vvas purified by colum
chr omat ogr aphy on S|I|ca (using Et QAc nd Old][Fﬁ(%O
an NaMNa &4 B) wes adlecbiog somt@n@émtmr@d@WQSrW( 2 IyPME (34

o B ) ST 1288

The E&s’ﬁd\ie(lﬂ @Iztﬂg)wa%twagﬁecﬁvfﬂﬁ) h sgnietadi aghNaH(D@e salotiont. i Thw Oongamic

t hen concentrated and the result. esi d
solugonr F?H‘-‘@FP b@%ﬂ@ﬂﬁ%ﬁﬁ@?ﬁéﬁﬁ@}vgﬁﬂﬁslg S':II[ Gt diie was purified by

column chromatography on silica gel (using EtOAc as an eluant) to afford Intermediate
265-V (30 g) in a 97% yield.

To a suspension of LiAlH; (5.4 g) in Et,0 (400 mL) was added a solution of
crude Intermediate 265-V (30 g) in Et,O (100 mL) below 0 °C. The reaction mixture was
stirred at room temperature overnight. The reaction was quenched with Na;SO410H20,
filtered through a pad of celite. The filtrate was dried over anhydrous MgSOs, filtered,
and dried under reduced pressure. The residue thus obtained was purified by column
chromatography on silica gel (MeOH as an eluant) to afford Intermediate 265-VI (24.5 g)
in a 90% yield.

A solution of Intermediate 265-VI (24.5 g) and Et;N (13 mL) in 1-pentanol (75
mL) was reacted with 2,4-dichloro-6-aminopyrimidine (19.6 g) at 120 °C overnight. The
reaction mixture was stirred at 150°C for 3 hours, filtered, and dried under reduced
pressure. The residue thus obtained was purified by column chromatography on silica gel

(BtOAc as an eluant) to afford Intermediate 265-VII (26.2 g) in a 68% yield.
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gel (using Et CAc and Hexane as an eluant) to give
Internmediate 260-111 (22 g) ina 77% vyield. 10% Pd/ C

W@ 2008/188304vas added to a suspension of | nter medPEL/ES2006/022975
260-111 (22 g) in MOH (44 nL). The m xture was
stirred at anbi ent tenperature under hydrogen 10
at rmsphere overnight, filtered, and concentrated. The

b LN PeTCos A7 Y ki v S i s 150

mL)%'i‘M%'O}P(EObIﬁ vdsfsBfEd at'rG&rﬁ"s zﬁﬁt@ 035191 V ARE-HheBvas N
a 97%yi el d. I nt er nedi at e and Et 3N

adde(i4th soltion wasl filtesed. slftsl solid Eluﬁwtam waadm acoumede &

susplipich Fmofis b3 s GBI B Pl b Airam

temﬂe@a%h@ Y6r MPGintes] Alfeewitér W& ddded oS e Aiie o0 hours, the
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reacewrf BEUIE Yea8 Hadriedzger aphydrgupMgl Opfiltegedy md aneqnirated

g) and piperazine (11.7 g) in
and%r%‘ién{i‘l?%%???% \}in\(/ég B aed to B 9N (3.3 nL) at 120C
ov Q’b ﬁlsqlliltlon éf h&ihn&d[i&te%limlllc(m pris G500 aild tvas hided

i due was treated with water and extracted with

Inte@qétatezmrﬂé(lérég@m ge rlawe Wi SUESE plect &dtor A dours.
NaBE{SGéAE}lL(‘iPV €5lwad fi€n Eﬁﬁd%hﬁsmtﬁ@ﬁﬂt&%% G5y nié%g./

chronmat ogra on silicCa ge usi ng
The Mi@tbit wathen Nitibant(aami) dxﬁ\aésemtaka@nousdﬂalmg solhwticafvias added.

t di 5%
The A s e i ol fadduaie Boftvis cliedled. apieg pver
anh}ldm@w%si@@ksm%ﬁ@a% Tife @aldﬁﬂhua&tma%smﬂm)oy%maﬁc

for 5 hours. The solution was then concentrated and
chroptagography ontsilice gel@eIi anarselpant) toiagfard bitermpdieisl 261X (14.1 2)

ography on silica gel (using EtOAc and MeCH as
mag&&eﬁ%‘gnt) to afford Internmediate 260-VII (3 g) in a

6 6%@\1 gl | Thnl) e sdRditeh gold@dr MiThtefBedite d65E0K VAT g 4ndBde,0

was added 0.5 Mof a LiOH aqueous_sol ution

(6.6 (gw @ CL 1390 mihat 2o SCndde §@1uwrewa%%tlr¥e&9ﬂﬁm&% andythen e
conf b PRl gl VS NER AL oMb o

(EtOAbas\4D e&%@/td%&%ﬂﬂteﬁ@&iﬂ&@&)&/(@%@ﬁﬁa TW¥elyleddy sol i d was
pucified b col umm chronatography on silica (usi ng
m?@&“z D) peerfided o K EeRE)IniEEm et 26p- M@M ate

hl dcel

plpegiﬁﬂle;(g&ea(lﬂ'%ﬂbgg%lé{)lrt%?gﬁﬁgﬂ?d G Ehe bR N ol ‘i

theng;pncamtlﬁtdﬁCThe (iduetvas tithted suthiwatarandestractéd withl CthChOEh@'

erature,f .hours and th ntr
oreapf gy 9178 SRS AP DT PO Mg O B RS T gied wes
purifle@¥RAESumft cHtomAdgrhsH Bn! A PINMEGH 29 eludhk) 8 &¥er@s .
After the solvents 'were renoved, the residue was
Intermediate 265-X1 (9.6 g) in a 74% yield.
To a solution of Intermediate 265-X1I (500 mg) in CH3CN (50 mL) were added
ethyl bromoacetate (127 mg) and K,COj; (314 mg). The mixture was stirred at 60°C for 2

hours. The solution was filtered and concentrated. The residue thus obtained was

purified by column chromatography on silica gel (EtOAc as an eluant) to afford
Intermediate 265-X1I (230 mg) in a 41% yield.
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treated with ether and (20 nL) and filtered to give
hydrochl ori de salt of Conpound 260 (1.4 g). Cl-Ms

W@ kw6/138304 517. 4. 10 Exanpl e 261: Preparati on PET/US2006/022975
conpound 261: Conpound 261 was prepared in a manner
simlar to that used to prepare conpound 260. Cl-NM5
(M+ + 1): 531.4. 15 Exanple 262: Preparation of

C o0s 0 DR ¢l Pavap added +@ 6 goluiich JTTRRAIEKte D6RXTEBEg) in
simlar to that used to prepare conmpound 260.

Cl - M5

THE (W mlL)1 The mopgug was stiredcaipars tepmsratyp &yadpaiontsn Towas then
SRR, i) GRTSHI RSO RSAMIER s SyIBOR
purifiddibyicolymn dvdmdiograplyy dxsiligd gl @d4OHRs epaluant) traffolrd

conpound 264, Conpound 264 was prepared in a manner
mte@eﬁ?area?r“r%ﬁ\ {ap rrrfa?@’ua b&opidbare conpound 260. C - M5

( Mo # st 654 (265 id D1, (2 mL) was added

PCT(/) U%ZOO%}B@%%&%%&%W?%@%S: é’}r eg%gaﬁ (on o)fWas adde
20% 3G (T, BB1L). ClR-0BEH0h vaCShivi 4t Bowy) Eenipergtyre GaRMeours and
then Eé@e}}jﬁzftyd. %El Uﬁ,\'} in diolelgr?ec,:Z Ir3nOIS vslf\:!xs 'Z\Icz[géd in tI%e6r5e§ildueZ 1£13152{ce|:tl)ne at
room temperature for 30 minutes. After solvents were removed, the residue was treated
with ether and filtered to give hydrochloride salt of compound 265 (94 mg).

CI-MS (M" +1): 517.4.

Example 266: Preparation of compound 266:

Compound 266 was prepared in a manner similar to that used to prepare
compound 265 (see example 264).

CI-MS (M' + 1): 531.4.
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)“

otﬁ or 0.5 Nie reacti onzg:pvg(t Hre @@gﬁ
st®¥t¥ed Hat 25C over ni ght andnpoured into water. The

eous | ayer was ract ed h CH2Cl12. The
y ext, fbﬁf e
in G WG R
AN O T
NN 267-x1 Boc Boc
267-X Boc Boc

NH, NHa

L | )
MeO\[(\/N N nNMNO Lo HO\H/\,N\) H/\QN«/\N/O

S Boc Boc 267xm B¢ Boc
NH,
TFA /(L
HO\n/\,N\)N N N/\O\N/\/\N/O
° Compound 267

A suspension of cis-4-amino-cyclohexanecarboxylic acid (30 g) in MeOH (500

mL) was cooled to 0°C. Thionyl chloride (30.5 mL) was added dropwise. The mixture
5 was stirred at room temperature overnight and concentrated to give a white solid

Intermediate 267-1 (32.6 g).

To a suspension of Intermediate 267-1 (32.6 g) obtained above in CH,Cl, (500
mL) were added Et;N (18 mL) and Boc,O (50 g) sequentially. The reaction mixture was
stirred at 25°C overnight and poured into water. The aqueous layer was extracted with

10 CH,Cl,. The combined organic layer was dried over anhydrous MgSOs, filtered,

concentrated to give crude Intermediate 267-II (53.4 g).

A solution of crude Intermediate 267-I1 (53.4 g) in E;O (100 mL) was added to a
suspension cooled at 0°C of LiAlH, (11 g) in Et,O (500 mL) below 0 °C. The reaction
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conmbi ned organic |ayer was collected, dried over

anhydrous MgSO4, filtered, and concentrated to give
w@ewda3dsm er nedi ate 265-11 (38 g). 128 WO 2006PABBIMA6/022975

PCT/ US2006/ 022975 A sol ution of crude Internediate

265-11 (38 g) in Et20 (100 nL) was added to a

suspension of LiAIH4 (6.7 g) in Et20 (400 nm.) below O

The . r e | on
mixfie AR Bt (ghdlofe {RFiaiR e Réufthe S vas copled in
ice-biiz, Qﬂth camjwzftbﬂ, firgredithtdughughad af mmh dﬂ‘hed‘ﬂiratb evas dried
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r onat og3r phy on silica ge ?‘um ng c as an
purifled dyichluhm chiréroatdgiaphyeonebicaaged (EtQ)@&JHBX(aB@ dy6)itmaftfiord 7%

|.d. f LiIAAHA (5.4 i Et 20
Im%@e Z%Q\bg&oa‘f&édg %éjg ‘fﬁon Iof cr l(Jde I g% e:r Predlt ate
265ppg, (BP9 @) add11fe €99 Y epddddb@ P dhutfon offietefn@iedié 267-V

m xture was stirred at roomtenperature over ni ght.
(11Bfie) s BAFi(200 mé3 Afiertbe sdutwntwlasmazs@mllﬁr&fboveml % teed

t.h h f I
sondiihib daoiaied o Efe riridets Faich vigb Pt el 00

chrOh 8D 814pBy or Bificd £8i(HHEAY/MEOFDBY §il NeChffRd Iperivic]aec2dTyVI (9.44
col um 25 chromat ography on silica gel (MeOH as an
g) isp@dkt yieldo afford Intermediate 265-VI (24.5 g) in a

00/ f t
P EEEY ot RpONT G TRBLRLR (e h 1oRaioRdo
mD)\Mtah reactéd ahtithd, divhforeq6i-anaipyp yiritai dina €7.6 2. ’Bh@s)ohatonm stxred
overnight. The reaction mg{ure was, stirre

at 1287C gverpight, The Sofespbiras A Vet mddhe Frgidue Mt lgped Wwas purified
by column chromatography on silica gel (EtOAc/MeOH = 1/2) to afford Intermediate

267-VII (10.5 g) in a 71% yield.
A solution of Intermediate 267-VII (2.0 g) treated with 4 N HCl/dioxane (10 mL)
in MeOH (20 mL) was stirred at room temperature overnight. After ether was added, the

solution was filtered. The solid was dried under vacuum. To a suspension of the above

solid in CH3CN and iso-propanol was added K,COs at room temperature and was stirred
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30 pressure. The residue thus obtained was purified by

col umm chromat ography on silica gel (EtOAc as an
we@bwansgsos o af ford I nternedi ate 265-VII (26. 2 BYT/U82086/022975

68% yield. 129 WD 2006/ 138304 PCT/ US2006/ 022975 A

solution of Internediate 265-VII (26.2 g) treated with

4 N HC | di oxane (160 mL) in MeOH (200 nlL) was stlrred

t t t Af t
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was thes conrgaiated andea spfurpied adupges Oﬁ?ﬁ&@e f‘i\h“% W a&a&idféh The
resu%n%%}id‘ﬁel FYEMIMER |ekﬁ£€te§fjwlt1§lCH?@ 1, OYRd org@ilf Ve Ouss
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colleptediahd eohdeytrated. Uftre reslﬂ]uedhm @gma@ﬁwamed by golgEm ( MeCH

chrog‘gtq?g?pp lygggb {99 gglég (Eg ci(lg[[ @fl‘:{)e tozgigpeéﬁtg%ed%atgém-lx

(1. 3@@1&%6&%9&1@ nternmedi ate 265-1X (14.1 g) and Boc20

n CH2C12 (150 nL) at 25 C._ The solut] orB w%% 0
st Etsﬁ@(@ Jomb) wasykdded trja sclution of dnfernadiate 267 -1 hle30 g) and bocz

ul
.68 BT affgs UFR T 5 CHficsoluiSp b it emiyt and hon
con&hﬁrﬁedl MRS FEBiiaat Rsid6OwHs furtied)byicolumn/iomatemphyyn gitigngel
4 nm) was added to a_m xture oflgl)nterg?? e 265-X
(EtQAczHgaana o/ D eitedatepraediate 26K (130 %

%eié?{%r a@ig“agha&eh%‘a itiik 61"151{%%9&{&5 258X (500 ehg)faﬂ@n

€ resi e was treated with water and

| plpe@‘aﬁﬁeﬁ(ell’ﬁ ehovirt hpéitisl 2 mIhet 12§)r°@a Ahe sdlatjer wasestirred overnight

and i oBeSPRISAl ARSI MEP e Y T SRR A G S el
The%?%eﬁ‘ﬁé l'atg& Whle ﬁ%@'ﬁlﬁ%oﬁééﬁﬁﬁfeﬁ trRe Akidas thud dbtained was

ernedi at e 65XI . ina 74%yield. To a
purified by mlunmfchtmnzﬁogreldl}mresﬂzwek(m@@@ﬂ\’%@)ﬁ T i/ 1oteferdso
cetate (127 ngy) and K2C03
mte(@%%atﬁﬁ% ﬂﬂz&ﬁéﬁ%e%ég{@fl rred at 60C for 2 hours.
Theyisaltbiyefe ¥BSnf) Wiseidaed Rnckotnia i liftariediateT26-X1 (700 mg)
resi due thus obtained was purified by

in M¢OB n(ﬁémi@ HPIRE. SFhessolution wee stinred ond hagrs gﬂd g}ﬁi}&ﬁ?‘)“’n{f@ed
The I'CS18116 was purified by silica gel (BtOAc and MeOH as eluant) to afford
Intermediate 267-XII (460 mg) in a 58% yield.

0.5 M LiOH (9.2 mL) was added to a solution of Intermediate 267-XI1 (460 mg)

in THF (5 mL). The mixture was stirred at room temperature for 15 hours. It was then
acidified with 2.5 M HCI (pH = 8) and filtered to obtain a yellow solid. The solid was
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30 Internediate 265-XI1 (230 ng) in a 41%yield. 130
WD 2006/ 138304 PCT/ US2006/ 022975 0.5 M LiOH (5 nl)
warmeaskied to a solution of Intermedi ate 265- XpdT/(2806/022975
ng) in THE (10 nL). The mi xture was stirred at room
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sudseitrsht Bed A b ebholyc PR ERY she ama
PhCH%@CO_El LS %ﬂa@k’tﬁzﬁ:@ﬂm 1)) Wi Stie@it @AC tfar 10i@ur. Thiecsojution was

chloride (30.5 nL) was added, drofpvm se. ﬂ]ﬁ mxture. 5
allowiggkto starmrupdo a00m iepracr WS andstisied Wﬁ\"{; Qi It was then

t to g ' ' i ai 7-1

confQBEIYARERL Ut Bl ol dbmiDispnvl ahe 467
(EtOAc/Bblaat add)ab afferd IntehIER22¢BDG.56nd))in a60% yaelded Et 3N

18 nlL d Boc20 (50 ially. ,The.. i )
 DBAL (M TR B s Ly Bes B I Gifed R oE P Cint P edjate
T ' .
268473 §p) 16 AL 1By B THRISPAIRPNF R ThOrch g iabudide
was MuStfor  ihbtuemethis temparatme. r 6 SC1((ay) §34/mLy wasithen added to the

SOlu%:intl gtr_ 9-|78‘;C? a1i2d6t e Irrlixt Ses\ivzf's s%lr'ed for another 0.5 hour after the reaction

temperature was increased to 25°C. The aqueous layer was extracted with CH,Cl, twice.
The organic layers were combined, dried with anhydrous MgSOs, and concentrated by
removing the solvent under vacuum to afford curd 268-11 (3.14 g).

Intermediate 268-II (3.0 g) was then reacted at room temperature with
cyclohexylaminopropylamine (1.8 g) in MeOH (30 mL). The mixture was stirred at
60°C for 12 hours. NaBH, (0.43 g) was added at 0°C. After being stirred for 0.5 hour,
an aqueous solution of NFI,Cl (10%, 20 mL) was added and the mixture was extracted
with CH,Cl,. The organic layer was collected, dried over anhydrous MgSOs,, filtered,
and concentrated to afford a residue. The residue was purified by column
chromatography on silica gel (EtOAc/Hexane = 4/1) to afford Intermediate 268-11 2.54
g) in a 55% yield.

A solution of Intermediate 268-III (2.5 g) and Boc,O (3.0 g) in CH,Cl, (130 mL)
was stirred at 25°C overnight. The solution was then concentrated and the resultant
residue was purified by column chromatography on silica gel (EtOAc/Hexane = 1/9) to
give Intermediate 268-IV (3.2 g) in a 85% yield.

10% Pd/C (570 mg) was added to a suspension of Intermediate 268-IV (3.2 g) in
EtOH (18 mL). The mixture was stirred at ambient temperature under hydrogen
atmosphere for 2.0 hours, filtered, and concentrated to give crude Intermediate 268-V
(24 g).

A solution of crude Intermediate 268-V (2.4 g) and Et;N (0.85 mL) in 1-pentanol
(17 mL) was reacted with 2,4-dichloro-6-aminopyrimidine (1.0 g) at 120°C for 15 hours.
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A solution of crude Internmediate 267-11 (53.4 g) in
Et 20 (100 nmL) was added to a suspension cooled at 0C

wW@booki128Bb¥t (11 g) in Et20 (500 nL) bel ow 0 C. H¢EUS2006/022975

reaction 132 WD 2006/ 138304 PCT/ US2006/ 022975

m xture was stirred at roomtenperature overnight. The

resulting solution was cooled in ice-bath, qguenched
The swiltdt wod gmoeedand the tdsiduethad iﬂjrme@fb y&oR@th @&orﬁzﬁbgrh obhe
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R &%pH the n§e)| Wasiagdedda g seien af niermgdigls 268 WAIL(530 mg)
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268_I}bﬁ7@%é)tlhgl90%8ﬁel§tl rred at 25 C overnight, the 20
tion was concentrated to give a residue, which was

P uhlieflmedilam26861?(t(ﬁfﬂ0 mghwosrdisseveslih CEbELS(B mI)aTHAI2 mL) was

Et / =15/1 fford | nt di 267- VI
adacl ph RSB oR YAEred 8 xfim (et S pREBIH ik subisn s then
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reacted with 4-di ch IoroGamnopyrlmdlne .
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was SE 0 BR8: LATEES AU IR RIS b UPeARBAT 565 1485

col'um ¢
mg)(EtOAc/I\/EO—| =1/2) to afford Interrredl ate 267 VI |

g ﬁg&\{ln 71 %yield. A solution of Internediate
267-MY M2 d):§)7¢reated with 4 N HCl/di oxane (10 nil)

in MeOH (20 nL) was stirred at roomtenperature
overni ght. After ether was added, the
Example 269: in vitro assay

143 of the above-mentioned compounds were tested for their efﬁcacy in binding
to CXCR4 receptor using a DELFIA GTP-binding kit (Wallac Oy, Turku, Finland). The
DELFIA GTP-binding assay is a time-resolved fluorometric assay based on GDP-GTP
exchange on G-protein subunits followed by activation of a G protein-coupled receptor

by its agonists. Eu-GTP, obtained from Wallac Oy, was used in this assay to allow
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30 solution was filtered. The solid was dried under

vacuum To a suspension of the above solid in CH3CN
W@ee6i13830pr opanol was added K2C03 at room t enpRCHUSZ086/022975

and was stirred 133 WD 2006/ 138304 PCT/ US2006/ 022975

for 10 mnutes. After water was added to the reaction

m xture at roomtenperature, it was stirred for

h ik i ed
mofiHE a o debeng bl B Mafbl bEOHARch Slintlakbirb PEx R U
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profeii’ ¢P2ltdrtd efdl), Euf. UGPHEhiﬁdé[ §19983354:273.pd at 25C for 2
hours. NaBH OAC)3 7 nmg) was then added at 25C and
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01faio kS dra sbomerinet foston (oM T asha o e gpsgyplat

wag ﬁc&a’f@d)m‘ﬂ?esdaﬂg shadorh Qe ﬁhfét\illﬂf‘slé’& shdkify BB U Afifutes, Eu-

267-1X (1.30 g) and Boc20 15 (0.63 g) in CH2C12 (150
GTRiwjas atld@5C. eadhwelé giduhe platenwess 1s¢uba1|eé dzan &rr60ghinutgs dhe assay

h
was GRS St Bl Ry SRt e s SR ey P e
Bindink/ of)Eut GTB 4§ dbteinsiheEstised 6n B frudresdend®sighal ifidnfa Frctor 2

ield. Et3N (0.2 nL) was added to a sol ution of
mufthlabﬁlrfé%ﬂeéte 267-X (800 ngy) and pi perazine (347 ny)

in énggmﬁ t@&'lgolﬁzo&‘qr% te@kd gcﬁchpgiutn o%h'#}l%)%lu% tt%énr red

over ni en con resi due was

0.003 g™ & oM LV \SatoftheaBlledoding Jmh@lshwe@ [ChR4Mes betwérd 0.1 uM
organi c |layer was collecte nd concentrated. The

andr egMd ard 1 hoBthe teshiomepbundsshoweil iICedalugs besvaeml pM and 5 pM.
chromat ography on silica gel (EtOAc/ MeOH = 1/1) to
afford Internediate 267-XI (700 ng) in a 81%yield.

ExaMplen Y7 @CRMigli®nd Bhdiip)asyiys added to a sol ution of

I nternmedi ate 267- Xl 700 nmg) 25 in MeOH (7 nL) at .
30CCompetiting hinding asapes bstweendest temp@inds hymamstepmateigrived

T e T

glagkoffbeXlfilltef F18@s Wale pro-caatéB¥ithio0!d of 0.28 PAlkdthyleddmiheTbs) 30
was added to a solution of Internmediate 267-X1 (460

mlrmge)s andpirsedwith 1ﬁ®_}t1 of tigsilled seater domfayr Emis ogaduse nepspscific
b1nd1 ?\/Igngburtagesfo%rh Ia‘%HRéi-transfected I&Eﬁg% cells (5-10 pg protein/well)
in a 70 pl assay buffer (50 mM HEPES, pH 7.4, 0.5% bovine serum albumin, 90 mM
NaCl, 5 mM MgCl,, 1 mM CaCl,) were incubated with 20 pl of a test compound solution
and 10 pl of a ['%1]-SDF-1 solution (each having a final concentration 150 pM) in U-
bottom assay plates (Corning, Corning, NY). After the membranes were incubated at

room temperature for 120 minutes, the incubation was terminated by transferring 80 i of
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wWQM6131B38804 PCT/ US2006/ 022975 purified by cobP@mmsS2006/022975
chromat ography on silica gel (CH2C12 and MeCH as
eluant) to afford Internediate 267-XI1l (266 ng) in a
50% vyield 20% TFA/ CH2C12 (5 nL) was added to a
cach$&@lctibh Bixtafe th BARIIRE iBére1 A6 Welllahd filtetébby MauuiTilfchinsnl 2
The solution was stirred at roomtenperature

(Mukieres atmn MantrdoVSlpore), dicha Bt éalesw@héﬁ y

i OX 0 acet n
uiwhiloft 58] (R R RS 87 L 3nd T mAERECH ol fhe SRS
overfiighut Affer 3871Vl DPh apdrix &s‘acﬁnrts e&ﬁ%te,ttﬂr@raawt%@ was

treated with ether and filtered to give

retalhgmbmtbh blatd wigs cogntied with TehwphlicrdB&s YPe(rmﬁBlrmg,) BosGin, M3).

517. 0 |l e 268: t] .
¢ ol E coppunds with Iéﬁ?@eﬁﬁﬁwwn 0pS PRELBIES el iy T
bmdﬁ%%@éﬁng ﬂﬁ?&z% 1n r#@g&nd%ﬁ‘%ﬂgcas a?é 'Tﬁllﬁgles(lg%%{oﬂ t}}ht
they kixhibited meﬁﬁﬁ’-chVlﬁﬁﬁm\ﬂle Tdhige OHO-NMR M. “to, ~NN ~NH ~
~~1J C Boc Boc HN) "(1 NN C N H ~N NN\~Boc Boc
HI\U_H268-V| 268-VIl  ,,:;(0Ov NH2 NH2 ~/ O '~ U -
m ~i

OTHER EMBODIMENTS

All of the features disclosed in this specification may be combined in any
combination. Each feature disclosed in this specification may be replaced by an
alternative feature serving the same, equivalent, or similar purpose. Thus, unless
expressly stated otherwise, each feature disclosed is only an example of a generic series
of equivalent or similar features.

From the above description, one skilled in the art can easily ascertain the essential
characteristics of the present invention, and without departing from the spirit and scope
thereof, can make various changes and modifications of the invention to adapt it to
various usages and conditions. Thus, other embodiments are also within the scope of the

following claims.
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~N 1 N ~N'" v Boc Boc (N,(N-N'" v Boc Boc MOy- N) H
HO-~N H O 268-VIII O 268-1X NH2 lo TFA I HO -,,N ~N
WOBNeHB83BE J H O Conpound 268 135 WO 2006/ 1383PdI/US2006/022975
PCT/ US2006/ 022975 A sol ution of nethyl
ci s-4-(am no) cycl ohexyl car boxyl ate (267-1, 5.0 g) and
PhCH20COO (6.5 g) in CHCl2 (64 nL) was stirred at 0OC
WHAGrISIChAIMEDIISe solution was allowed to warmup to
roomtenperature and stirred for another 12 hours. It
vva? t hen concentrat ed agld the residue was purified by
umn CPBRavseidpmlatdisi 1 i ca gel 5 (Et OAc/ Hexane =
1/4) to afford Internegjate 268-1 (5.56 g) in a 60%
yield. DIBAL (1.0 in Hexane 34 nL) was added to a
stirred solution of*Nyit Nnedlate 268-1 (5.0 g) in dry
tol uene (170 nL) at -70-)-7 under (g9). The
reaction m xture S N Med lﬁar2 X“hdurs at this
tenperature. 5% HC (aq) (|$4 m.) was ng]gn added to the
sol ution at -60--70C and the m xture > stirred for
wheiipt her 0.5 hour after the reaction 10 tenperature was
i ncreased to 25C. _The aqueous | ayer was extracted with

CHEAL NRa-08 -0- PR, inegtar with Ryds Ss-er keterosiisloatieyl; oa ¥ ed

Il A ph trated b
o G e A R " cira 268 11 (3. 14

g) eachrif &4 amtll 3 ieleBé&iflehtly, (SSCLCE)alkvdenel O£C; letmba&ﬁblate -
(0L Sl Fr oSt ikl L REER RGB! R G
hetefo@Ycldedk fI0B IS, tog@tﬁﬁ“wfﬂngfﬁug)k VRS- AiRadodcl i Af t er

bel ng stirred hour an-aqueous so utlon
NHE.CB(-INORg)-, 2@- mt})l et ozl edCalieh dyhlealkiyk oni.g tvmher W1th Li,

R, 8 e Al ) s kb e A Lot Gdier il

andxorgq;gr(tzl')ﬁé@ﬁ)cyﬂoﬂf(j,lord a residue. The residue vvas
puri f col um chronatography on silica ge

E?‘@\@}f Fle»&ézn and-Rq indepenglently,as H, Crnaraliedi ai—ézozwclaalkyll, Cs-

TE NIV ST N

C(ODHRRLOor(NRR M) was stirred at 25C overni ght. The

solution was then concentrated and the resultant

r eS# Hde GrelsioplinfGadlero ycleadkylnbs-Chrhsirsecygloabins gy, or
hetedhly.GAq9e! (Et OAc/ Hexane = 1/9) to

Rs is C3-Cyy cycloalkyl, C3-Cyp heterocycloalkyl, aryl, heteroaryl, or C;-Cio alkyl
substituted with C3-Cy cycloalkyl, Cs-Cao heterocycloalkyl, or N(RcRy); or Rs, together
with X, is C3-Cy heterocycloalkyl;
in which each of Ry, Ry, Re, Ry, Re, and Ry, independently, is H, C;-Cio alkyl, C3-Cao
cycloalkyl, C3-Cy heterocycloalkyl, aryl, heteroaryl, or -C(O)R; R being H, C;-Cyo alkyl,
C3-Cyo cycloalkyl, C3-Cy heterocycloalkyl, aryl, or heteroaryl;

or a salt thereof,

2. The compound of claim 1, wherein each of L; and L,, independently, is

Ci-Cyp alkylene, -C(O)-, or deleted; and Lj is -N(Ry)-, -O-, aryl, or C3-Cpo cycloalkyl.
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give Internediate 268-1V (3.2 g) in a 85%yield. 25
10% Pd/ C (570 ng) was added to a suspension of

WO nioensssod ate 268-1V (3.2 g) in EtOH (18 nl).Prdmnes2006/022975
m xture was stirred at anbi ent tenperature under
hydrogen atnosphere for 2.0 hours, filtered, and
concentrat ed to give crude Internediate 268-V (2.4

68-V (2.4 g) and
gN (0 ?h{‘:&n@;hu% ﬁag%ﬁ anoe‘?&ﬂgggaq@a ) was reacted
vvlth 2, 4-di chl oro 6-am nopyrimdine (1.0 g) at 120C
for, 15 hours. 6 WO 2006/ 138304 PCT/ US2006/ 022975
Thé: sol @E?]FOW ehe\owy3-ameremds Seli®ude was purifi ed
by col um chromat ography on silica gel (EtOAc/Hexane =
3/1) to afford internediate 268-VI (2.4 g) in a 80%
yi éld. The p@npmindef ¢lainﬁ)4,g®/handn Rg d0@ACi@ytlotleyln€diCad eékyl

s i G Lol oL BE Gl herom el ettt 5%

alkygoncentrated and the 5 residue was treated with water
and extracted with CH2Cl12. The organic | ayer was
col l ected and concentrated to afford crude
Internmediate 268-VI1 (2.2 g). Methyl acrylate (Q nL)
was added to a solution of crude I i 21_@2 @
(760 NnUXhé Borvpsdd G Claffh b, Wﬂ—éi@in'lls)ﬁ as stirred at or
30C for 12 hours. After the m xture was éoncentrat ed,

% [(esfdue was treated with water and extracted wth
CH2(G12.\1 O The organic |ayer was collected and
concentrated to give a residue, which was purified by
col utm chr omat ogr aphy on silica gel (EtQAc/MeOH = 4/1)
to_afford Internediate 268-VIII (530 npi in a 67% .
yi di d. dhgcampeund of playm 4y whergia RadeiCot Cronliylsubsiituteshwish

| b (53 .~Th

NG P AT e R SRy ity B PGl o

cyclbzllkyttaﬁig, LCheireterd&ychoailgil, far@ foniietdnoaz il HC1 (pH = 8) and
filtered to obtain a yellow solid, which was purifed
by col um chromat ography on silica gel (EtQAc/ MeOH
=1RK9) t [ M. 90%
ot g, | e EapSnReiE S, Shbsing®s S GU TR, |
CH2C12 (8 nmL). TFA (2 nmL) was added and the sol ut| on

was stirred at roomtenperature overnight
solution was then 20 concentrated a.lp{ij] MY n
di gxaneThd cémpbundWeladddedhtRintKis "es ' n

(7 nmL) at room tenperature for 30 mi nutes. After the
ol vgnts were renoved, the residue was treated with
§—~N3t her] and filtered to give a hydrochloride salt of
ound 268 (390 ng). C-Ms (MF + 1): 517.4.

10.  The compound of claim 4, wherein the compound is one of compounds 1-

11.  The compound of claim 3, wherein L; is aryl.

12, The compound of claim 11, wherein L is phenylene.
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25 Exanple 269: in vitro assay 143 of the

above- nenti oned conpounds were tested for their
we@bdoba3ssy4 i n binding to CXCR4 receptor using BCDEEDEH022975

GIP-bi nding kit (Wallac Oy, Turku, Finland). The

DELFI A GTP-bi nding assay is a tinme-resol ved

fluoronetric assay based on CGDP- GIP 30 exchange on

G- p3.0t efThe satbpuint o1 Elaint biysvhetwin ReisiGalp alkybdubgtitfied with

C-Go Bt I DRI, 0 K dREEIGE Bl o 3 G o psanpyeTaly

al l ow 137 WD 2006/ 138304 PCT/ US2006/ 022975 toring

of agoni st-dependent activation of SQHRHeHHA-

St il4ul aThecomfpouiX GRdlaine tH pitereibRs 8DF- 1 | eads he

repl acenent of CGDP by GIP on the a-subunit of G

pr ot ei n. is GIP-Ga | ex repre s the activated
- G ppot Efg% é ydryl @ og
COR e éeﬂ"@a Mottt At e Ao Bl

actlvat ed G5 prote| n. (Peltonen et al., Eur.

Phar macol 275 ) Plasma ne
g_(%kl@R?ﬂ ex rg @\21%3‘] etl I n‘g g@ﬂ@
assay nger (50 rrM @RS’ Ws}gégom n
MyCl2, 3 M GDP, 5% BSA, 50 m\/l HEPES, pH 7.4). An
aliguot (4 g protein) was added to each well of an

Acl Pl atfee cqmppgund|of plainsd { aphcaain RagsH Arald C1-Gw 3lkylaPRer

{
NR RSk bl I iy P BRMNAR iR i Rl O,
cycloalk§le€y-Cad Hweraes&mlkml ait)ld OR@&Z(EDR’U mmml'(:(om Rray, SCE)QR
r Le slo or m, nut es. Eu-
C IR RS B o SRSk RER S wiAderHER s H
If . by
Cr- @9@1‘1{91 t?tcﬁgé)ydi%aa!tﬂgﬁﬂs% gggm&&ew&x%ﬁ%%ﬁtm rovi ded
|n the assay kit. Binding of Eu-GIP was determ ned
based on the fluorescence signal froma Victor 2 1
mul ti-1abel reader. Unexpectedly, 196 of the t?_t
ConpOUNghe sha¥GithdlFeliniak UeRerbiatRIgER, €1, 088 d M
56 of the tested conmpounds showed ICSO vaI ues
ven 0.1 M and 1 M and 16 o% the test conpounds

(o150, v e heveen {1 ol St o BTl

270"

Cuo ﬂﬁﬁaE§-d9@é}*ﬁﬁ%[ky'l,Q§}Cég%%%S}@lﬁalﬁyﬂ”ml OH,C@hRICOORY
factor-1 were carried out usin | ass fiber filter

COINE'BS)(IP4R’i GEDN(R'B’ 1)) @FDR, PRPR )z 10s NEYRAswmibstitiied with

]%IH%V ates were pre-coated with 90 | of 0.2%
OHB} ye(ﬂfp}%enei mne for 30 mnutes and rinsed with 100

of distilled water for four tinmes to reduce
non speci fic 25 bi ndi ng.. Mepbranes of human
Cx&R4- t FhnspEpowY Q-ﬁEi@@é lgwherginthe qqmppugd ét enerpfgampgunds

8,10, 12-16, 18, 20-24, 26-76, 78-197, 201-221, and 228-230.
18.  The compound of claim 3, wherein L3 is C3-Cao cycloalkyl.

19.  The compound of claim 18, wherein Ls is‘cyclohexylene.
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ina 70 | assay buffer (50 mM HEPES, pH 7.4, 0.5%

bovi ne serum al bumn, 90 nrm Nad, 5 M Md 2, 1 nM
wW@200823830er e i ncubated with 20 | of a test conpoUOs2006/022975

solution and 10 | of a [1251]-SDF-1 solution (each

having a final concentration 150 pM in U bottom

assay pl at es (Com' ng, Corning, NY). After the

ran vverel ate 30 re for.

o niepphds  ShetRisR 8 iy hppttuted with
N(Rbgnsferrl ng 80 | of 138 WD 2006/ 138304

/ US2006/ 022975 each reaction m xture to each gl ass
fiber plate well and filtered by vacuumfiltration
(Multi Screen Vacuum Mani ford, MIIlipore). Eac RI at e
was washed 4 times with 80 di/wel | % HEY .. W er
(261."M T Eempolhtl éf daial12h, Yhereid RAf!") and the aur,
dried overni ght After 35 I /well of a Supernix
cocktail to each plate, the radi oactivity 5 retained

h
onne Bl ad g AR Vool i e Ay
subshm wigh QGSHMI&}*A@@;{-ICQ c@&Ba]EylMl@@o Ketekodyeloalkéd] Bryl OR’

urt her screened .in radi oI|

COR PR SRR RS, S@s% SRR i e

mde%%gé&l}%%ﬁ?l\gﬁ%? Qf’ %«2&1% 2? ﬁ?@s %I s%?lgs eWQr

hetetohryd. speci fi cati on may be conbi ned in any
conbi nation. Each feature disclosed in this
specification may be replaced by an alternative
f eat ur eTREEMHIRINE BECIAATES, vARHILY Ble@Binpoid i§ bf bfdompounds
pur pose. Thus, unl ess expressly staped ot herw se,

23136%h feature disclosed is only an exanple of a generic
series 15 of equivalent or simlar features. Fromthe
above description, one skilled in the art can easily
asgert arhe édiBpBd ONtlaih 1, Wheréiahedonfiou®is®ne bh€ompounds

resent invention, and w thout departing fromthe

222-2%7.rit and scope thereof, can make various changes
and modi fications of the invention to adapt it to
various usages and conditions. Thus, other enbodinents
ar g5.al sa oondpbund dfhferraelagy. of the 20 foll owi ng cl ai ns.
139 WD 2006/ 138304 PCT/US2006/ 022975 WHAT | S CLAI MED
IS: 1. A conpound of fqgrrmula (1): R R2 N R NNL1

~ /L L R
N/I\I‘\l 1\|{ Z\X/ 5

Ra ,

Rg

wherein

X is -N(R,)- or -O-;

each of L; and L, independently, is C;-Cyo alkylene, C;-C1y heteroalkylene, -
C(O)-, or deleted;

Ls is -N(Rp)-, C3-Ca cycloalkyl, aryl, heteroaryl, or deleted;

R1 is H, C;1-Cyy alkyl, C3-Cy cycloalkyl, aryl, heteroaryl, halo, CN, OR., COOR.,
OC(O)R., C(O)R., C(O)NRcR4, or NRcRg;
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33 R4 (lI), wherein Xis -N(Ra)- or -0-; or X
together with R5, is C3-C20 heterocycl oal kyl; or X

wao owetise3p4 Wi th L2 and L3, is C3-C20 het er ocycl Pei/ky10p6/022975
each of L1 and L2, independently, is Cl1-Cl0 al kyl ene,
Cl1- C10 heteroal kylene, - C(O-, or deleted; or L1,
together with L3, R4, and the nitrogen attached to R4,

B of Ra s SttR R B U Gy el SHE Eioalioh TG
hetefébyél@alfaﬁt ﬁypﬁwlloary@ rhafa3c:N2 ORCYCOORL IOC(O)RY, AO)R.,

t oget her wth L1, 4, and t he nitrogen attached to
C(Omeﬁf,yr@{&@n%eterocycl oal kyl ; or L3, together with

L2encP Rt B ARG, 3 BUSLRRN o encliapiFle-&

hetefoy 9108k Wy aryl, Gﬁhet@aﬂ'yh ot By, and/R} togttist are €1-Tho alkylene or C1-Cio
het eroaryl, halo, CN, ORc, COORS, OC(O Rc, C(O RD,
hetel@@ﬂsyhﬂem or N&Rd; R4 is H, Cl1-C10 al kyl, C3-C20

Oph L Bl ol -

in Wﬁ%ﬁg r oaMa’ R'gid%% %%? g%épg?dg Fﬁ%lligf Ml CCéOOJg:lg (1)’ CsCan

cycloakdr ﬁg‘ry“@d hmdrkgylcloamylaryl,rwmetemr}glj , or C-Co alkyl
sybstityted with C3-C20 cycl oal kyl, C3-C20

OIaHéYéF‘iﬁe cloal kyl, or N(ReRf); or R5, together with X,
is C3-C20 heterocycloal kyl; in which each of Ra, Rb,
R Rd, Re7 and Rf, |ndependently, is H Cl-do al kyl,
c326:20 Tbyc¢mmm1y1I0fclEBn 250V thesein Xois yN (Rodt Ragh of &y gnd Lo,

s BTV o2 a5 R, RSyt

mdeb@ﬁ&h@y’i,fin CRC, falky] ﬁalé hbechﬂz@ d)%loailﬂw @am@hd R5,

claim1, erein each of L1 an |ndependentl

indepgndently.ds H}ﬂl'éheczo 919(1‘@11&}'1 SrRugaf Rsdogethenare G-Cg a ylene or Cy-

, , or C3-C20 cycl oal kyl. 140 WO
Cw%%fR?ﬂf%’ggm bCT/ USZOOG/ 022975 3. The conpound of

claim2, wherein Xis -N(Ra)-. 4. The conpound of claim
3, wherein L3 is -N(Rb)-. 5. The conpoynd of claim 4,

wherein R5 is C3-C20 cycl oal kyl, Cl-EC kyI
subgt it ' Y&hQainky.! 3 dR
he?Zr oc?ﬁjﬁg%%{)}ﬁ]ds%%gtzﬁt eg Li% 15:1 Clo alkyl. - e
togekheCare -CH,CHo-.
28. The compound of claim 26, wherein one of R, and Rq is C1-Cyo alkyl
substituted with N(RR?) or aryl, in which each of R and R’, independently, is H, C;-Cio

alkyl, C3-Cy cycloalkyl, C3-Cyg heterocycloalkyl, aryl, or heteroaryl.

29.  The compound of claim 28, wherein one of R, and Rq is

§-(CH2)3-NHO §-—CH2—@—CH2NH(CH2)3NH—<:>
or .
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6. The conmpound of claim5, wherein R5 is , or 7. The

conpound of claim4, wherein Rbo is Cl-Cl10 al kyl
weastdsm ed with NR R'), in which each of RCEHOS2086/022975

i ndependently, is H, Cl1-Cl0 al kyl, C3-C20 cycl oal kyl,

C3-C20 heterocycl oal kyl, aryl, or heteroaryl. 8. The

conpound of claim4, wherein RL is C3-C20

het erocycl oal kyl. 9. The conpound of/_l"al m 8, wherein

Rl is or 10. The_ conpound of cl ai mZt \_Pﬁ‘{ﬂel nthe
oAPounthg eonmeEndef derpdu §remR37ls 11 sWhpioted ity

SR BP0 e P 2 TG SR BB B .

Cy-CREIk IS O08 dy2RAIKS, C},&zo Hét&oqmmﬂdyndtrﬁf oxdiewr@argnl
wherein R5 is Cl-Cl0 al kyl substituted with - C20
het erocycl oal kyl or N(ReRf); or R5, together VVI th X

| S o ol

15255 cF RRERASNEL A3 e RGPS by
9,11, (TH®) 35,80198Q@R2) 3"-N - (CH2)3_NJ a a a /~'\ a

-(CH2)3-NH--(-N N -(CH2)3 or or R5, together with X

is ~/ 15. The conmpound of claim 11, wherein R3 is H,

habp, CA-rfdRoddoK irﬂeatm%’mﬂdﬂ&ﬁ@ry Rimfdm&didease, a
het er ocycl oal kyl tionally substituted with 'Cl-C10

develprigental opdegROeratiecdissabd ot a tig8e TR0y hemprismgadmaniktyling to a

subj@h ¥ ncefthersoakflesve RSum fragbhpoud St wBRE M, of =

and R', independently, Rys H, Cl-Cl0 al kyl, C3-C20
cycl oal kyl, C3-C2QR et grocycl oal kyl, aryl, or
heteroaryl. -N O 16/ Th¥ conmpound of clai m 15,
wherein R3 is H d, Oy, =N V- N;NH optional |y
substituted with &% \N / WptiEnal Py Substituted with
Cl- A0 alkyl, C3-C20 cycllal kyl , CSC%%
het er ocycl oal kyI aryl, OH C(O R

wheg{rO) N(R R"), S@R‘ , (S N(RR"), OS8R, PO((R' )2, or

NF%(R'S )N&J PSt I (1:"9(, \{ggeﬁier vgl_th %rs, iy EE:-(C?()) ﬁ\,eltérocycloalkyl; or X,

together with L, and Ls, is C5-Cyq heterocycloalkyl;

each of L; and L,, independently, is C;-Cy¢ alkylene, C;-Cio heteroalkylene, -
C(0)-, or deleted; or L;, together with L3, R4, and the nitrogen attached to Ry, is C3-Cao
heterocycloalkyl, or L,, together with L; and X, is C3-Cy heterocycloalkyl;

L3 is -N(Ry)-, -O-, aryl, heteroaryl, or C3-C, cycloalkyl; or Ls, together with Li,
R4, and the nitrogen attached to Ry, is C3-Cy heterocycloalkyl; or Ls, together with L,
and X, is C3-Cy heterocycloalkyl;

each of Ry, Ry, and R3, independently, is H, C;-Cyq alkyl, C3-Cy cycloalkyl, Cs-
Cao heterocycloalkyl, aryl, heteroaryl, halo, CN, OR., COOR,, OC(O)R., C(O)R,,
C(O)NRcRy, or NRRg;

Ry is H, Cy-Cyg alkyl, C3-Cyp cycloalkyl, Cs-Cyg heterocycloalkyl, aryl, or

heteroaryl; and
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17. The conmpound of claim 11, wherein the conpound is
one of conpounds 8, 10, 12-16, 18, 20-24, 26-76,

w(Q 2008A3830£01- 221, and 228-230. 18. The conmpouneCD1S2006/022975
claim3, wherein L3 is C3-C20 cycloal kyl. 19. The
conpound of claim 18, wherein L3 is cycl ohexyl ene.

142 WO 2006/ 138304 PCT/ US2006/ 022975 20. The conpound

f,claim,18 KN RS |s Cl.- | kyl bstituted
i Re it e OBt elsiusStn ety Sl Heaeanh urcrcar Ao
substRutddasyitt €312} ydivalyl, 22-C,Jher6 ERALIH of N(n%@)'; Bt &8 together
wherein R3 I's C3-C20 heterocycl oal kyl substitute

withy, ihCeCacheteredyriprlkyl3- 20 cycl oal kyl, C3- C20

. | kyl (024 : :

i B AR ey o B R S B et 1 Gt i

cyclGilkydNd;-8y, hetekdvgelpaifgie aityl, hetet iy, orCC(OIRORebeing H, C3€ 2yl
cycl oal kyl -C20 heterocyc] oal kyl, aryl, or

c3
Cs-Ghexsiaalinisl Ca-Gr heternsyeloalisvd ol oF heierasmd; 18,  wherein t he
or a SAIROYEE s one of conpounds 231-268. 24. The
conpound of claim1, wherein the conpound is one of
compounds 222-227. 25. A conpound of forrmula (I):'

RL,_R2 R3, N-N>~. 1--3 xRs, 3 R4 erejn Xis .
Ny - Mg icbd O et 33 vhereimcecht 1 meelbe emagney is Cr
- | i al -
Co ST EH2 oy oSl a0 GGG Gl it
heteroaryl, or deleted; Rl is H Cl1-Cl10 al kyl, C3-C20

%%?;L&MI! ?rg{loalhet E;E (@}rey%l}l)%gélgf&a9&3mc’ COORe,

35.  The method of claim 34, wherein Lj is -N(Ry)-.

36. The method of claim 35, wherein R is C3-Cyp cycloalkyl, C;-Cy atkyl
substituted with C3-Cyg cycloalkyl, or Cs-Cyg heterocycloalkyl substituted with C;-Cio
alkyl.

37. The method of claim 36, wherein Rs is , , Or
=

38. The method of claim 35, wherein Ry, is C;-C;g alkyl substituted with
N(R’R’’), in which each of R’ and R’’, independently, is H, C;-Cio alkyl, C3-Cyo
cycloalkyl, C3-Cyg heterocycloalkyl, aryl, or heteroaryl.

39.  The method of claim 35, wherein R; is C3-Cyp heterocycloalkyl.
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WD 2006/ 138304 PCT/ US2006/ 022975 each of R2 and R3,
i ndependently, is H Cl1-Cl10 al kyl, C3-C20 cycl oal kyl
w@306a883net er ocycl oal kyl, aryl, heteroaryl, haP@r/UENN6/022975
ORe, COORe7 OC(ORe7 C(O Re, C(ONReRf, or NReRf; and
each of R4 and R5, independently, is H Cl-C o alkyl,
C3- C20 cycl oal kyl, C3-C20 heterocycl oaI kyI aryl, or

heteroaryl; or R4 and R5 together ar IkyI ene
or Cl-Clo heteroal kyl ene; in whi e-IN ea :
RC40.Rd, TRerheMBbd ofélaini 30 SpEREIER] isy, | Qoal kyl ,

C3-C20 cycloal kyl, C3-C20 heterocycl oaI kyI aryl, or

etexoaryl; or a salt thereof. 26. The corrpound of
E——N:I aim25, wherein Xis -N(Ra)-; each of L1 and L2,

[ endently, is O-Cl0 al kylene; L3 is deleted; Rl

is N&Rd; each of R2 and R3, independently, is H,

Cl CI o al kyl, hal o, or C3-C20 cycl oal kyl; and each of

ﬁgeﬁgh}%oge HEQ& l%e&éﬁ%ﬁ)s%lcs' C20 cycl oal kyl ;

er-dare al'’kyl ene or Cl- C10
heter oal kyl ene. 27. The corrpound of cl ai m 26, wherein

RSis , or R4 andgsnto ethe %5 -. 28. The
cofpoundhemethogiotchgn 4 ‘?% Fy?&f’ and Rd is
Cl-d o al kyl substituted wth N(RR”) or aryl, |n

whi ch each of R and R, independently, is H, CI -
al |491 TBe ﬁ%ﬂlodwflctaah Ky whesin Bads GeCearalicy emhsatum w1th Cs-

r te 9. The
Cao ﬁﬁéﬁoeyﬁ N@ﬁ ia H&ﬁﬁa%'re@m Wc@%l%eﬂﬁr Odie e?‘aﬁliﬁ‘%%ky‘
CH2NH( CH2) 3NH-0  or 144 WD 2006/ 138304
PCT/ US2006/ 022975 N NH 30. The _c%@bﬂn@*&ﬂ'@ m 26,
whedei n TR8 meghodof clasm 3t whareiaRsip t h  Cl1- C10 yl
which is in turn substituted with -C20

het er o%kyl or - bgng H, - C10 al kyl
QRA—<ycl @l &ytH,) S8 C2 @Hoeynl oahkylcayl,
g“@""er oar 31gQ The cbnpéupd of cla ?( @§ ej
compound i s one of conmpounds 9, 11, 17, 1 25,
198- 240. % ) for treating an i @L
= 'f‘ﬁ)ﬂjr{\é\d 85623 velop f@@&@}wﬁﬁ)@'% a |ve< B

di sease] or a tissue inj ur’y, conpri sing adnini stering
to a

45.  The method of claim 41, wherein Rj is H, halo, C;-Cyp alkyl, OR., NRcRg,
or C3-Cy heterocycloalkyl optionally substituted with C;-Cyg alkyl, C3-Czo cycloalkyl,
Cs-Cyp heterocycloalkyl, aryl, OR’, C(O)R’, COOR’, C(O)N(R'R’*), SO:R’,
C(S)N(R’R’*), OSOsR’, or PO(OR’),, in which each of R” and R”’, independently, is H,
C;-Cio alkyl, C3-Cyp cycloalkyl, C3-Cyo heterocycloalkyl, aryl, or heteroaryl.

7\
=N 0O
46. The method of claim 45, wherein R; is H, C1, CHjs, OPh, —/ s

-N ) —N NH . .
g optionally substituted with OH, \_./  optionally substituted with C;-
Chp alkyl, C3-Cag cycloalkyl, C3-Cyo heterocycloalkyl, aryl, OH, C(O)R’, COOR’,

147



subject in need thereof an effective anmobunt of a
compound of formula (1): RL R2 "NN R NJ~L1, 'L2-X R5
WR2@06338d4 (1), wherein X is -N(Ra)- or -0-; o0PCHIS2006/022975
together with R5, is C3-C20 heterocycloal kyl; or X
together wwth L2 and L3, is C3-C20 heterocycl oal kyl ;
each of LI and L2, independently, is Cl-Cl0 al kyl ene,

- i |

CORYER ML AR R INEER ). ORGP0 g IR, g vl

OH bSNEB(GRO". heterocycl oaI kyl, or L2, together with L3
and X, Is C3-C20 heterocycloalkyl; L3 is -N(Rb)-, -0-,
aryl, heteroaryl, or C3-C20 cycloal kyl; or L3,

toﬂ‘?t he@gé!“l&%@x h'ofclaﬁé‘sa, %ﬁzﬁﬁs ﬁidaf(%g%j?bl@ehﬁﬁched to

et erocycl oa together wth
and X, is C3-C20 heterocycl oal kyl; each of R, R2,

ndependent is H, 1C1 |, C3-C20
ﬂsoal hr meBied ogslt 47 tecye Pty oRestiase
heteroaryl hal o, CN, ORc, CO(PC OC(O)& C(O)R,,
C(ONR Rd, or N&Rd; R4 is H, Cl-Cl0 al kyl, C3-C20
cydboal R‘iﬁb met®dof Olahaﬂérw)hqwn BalixGi-Croalgyl subsfituted with
NR&% er oaryl; and 145 WD 2006/ 138304 PCT/ US2006/ 022975
( i's C3-C20 cycl oal kyl, C3-C20 heterocycl oal kyl
aryl, heteroaryl, or ClL-Cl o alkyl substituted with

C3- C20 cycl oal kyl, C3-C20 heterocycl oal kyl
N(ReRf); or R5, together wth X (Qﬁsﬁb@

het.ar oc [ d, Re,
ané(6 }ir%ﬁgrgﬁhe%odéﬁnlal%l% &Hﬁgﬁg% %10 al kyl, C3-C20

cycl oal kyl , CS C20 heterocycl oal kyI ar yI het eroaryl,
-C(OR R being H Cl1-Clo, al ky
Cy05| oal II)hF 1 G ql\’@t"é] b Wb?ﬁ@]n&%q 1§9|3-C2(a]pe§q:roc36; loalkyl substituted

e }
wia1 BB ¢ Bl SRy I el Bl ped GO 1
COOIKQ ca(bw(wiﬁze ), s«mra) oL C(ﬂ)Ndé’lRé’t),eﬂ WhichcbaLls ofR’ a(BB) -

mdmeaq‘qﬁkﬁzgs Hnﬁe.fgg ﬁﬁ? Bﬁiﬁaﬂﬁﬂ gczo E@fﬁ%@ﬁ"ggﬂg%ﬂ’ or

het&!):ﬁ&lr.n 34, wherein L3 is -N( Rb) -

52.  The method of claim 32, wherein the inflammatory or immune disease is
retinopathy, asthma, allergic rhinitis, hypersensitivity lung disease, autoimmune disease,

graft rejection, human immunodeficiency virus infection, or cancer.

53.  The method of claim 52, wherein the cancer is brain, breast, prostate,

\

colon, kidney, ovary, thyroid, lung, or haematopoietic cancer.

54.  The method of claim 52, wherein the hypersensitivity lung disease is

idiopathic pulmonary fibrosis.

55.  The method of claim 52, wherein the autoimmune disease is theumatoid
arthritis, systemic lupus erythematosus, ankylosing spondylitis, or systemic sclerosis.
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36. The nethod of claim35, wherein RS is C3-C20
cycl oal kyl, Cl1-Cl10 al kyl substituted with C3-C20

W@ b33y , or C3-C20 het erocycl oal kyl subst i pct/Es2006/022975
with CI-CIO alkyl. I-CH2 ~ 37. The nmethod of claim
36, wherein RS is , or ~/~( N~ 38. The nethod of
claim35, wherein Rb is Cl-Cl0 al kyl substituted with

B
disea@@IsesPﬁﬁVﬁh&‘%lak Ytroph$! Blicheffic MAécAl0@ %élﬂoph)% ParkTien'saistusel or
aim 35, wherein RL is C3-C20 heter ocycl oal kyl .

Alzhginer'ndisew06/ 138304 PCT/ US2006/ 022975 -N ) 40. The
met hod of claim39, wherein RLis f-NO, f~/ , or f-N
41. The nethod of claim 34, wherein L3 is aryl. 42.

Thg7. met TigdmethodbfdlaiindBR, wibRirethe tissde ir@urph@bmirﬁﬁﬁlry hdart
The nmet hod of claim4l, wherein RS is C-Cao a i
injury, Jiver flemegssskeetal nmcleezmb@é?mag%anwat&m

- C20 het I | kyl
1n3u1? &@E%'%gﬁﬂﬂtggﬁ{ Eﬁ@stt’%lﬁl)&ac{ | of cl ZI re}]r Zgycv\ﬁ{gr el)/n R5
sV, 1-(CH2)3NH-( Of- (CH2) 3 N QO f-(CH) 3N

or St Rgtidheot (pathe n i LAy BHO A SHERROASHRCA ai m 71
deve ﬁ{eﬁ’caﬁ‘ of':@egeﬁerlﬁwenﬁéegse 6da QQSQC ﬁlﬂdﬁ%ﬂ 0o tg'ﬂa%ﬁhstenﬁgr to a

het ér ocycl oal kyl opti ona substitfuted with
subject 1r01€©d slhergdf an €Fed@® ampuhio] alophmom@of@@ula D:

het erocycl oal kyl, arylg OR, C(OR, COOR ,
CONRR", SO2R é)N(R’R"), OSCBR’ or POOOR ) 2,
in which each of MR R', | ndependently, is H,
Cl-C10 al kyl, C3-C20 lcyggal on
het er ocycl oal kyl, y Ny Oza‘l)of f-N O 46. The
met hod of cIa|m45 V\,herelﬁRS Is H d. CH3, OPh,
"o~ f-N) f-N NH (42

wherein

X is -N(R,)- or -O-;

each of L; and L,, independently, is C1-Cyg alkylene, C;-Cyo heteroalkylene, -
C(O)-, or deleted;

L3 is -N(Ryp)-, C3-Cyp cycloalkyl, aryl, heteroaryl, or deleted;

R, is H, Ci-Cyp alkyl, C3-Ca cycloalkyl, aryl, heteroaryl, halo, CN, OR., COOR,,
OC(O)R., C(O)R., C(O)NRcRy, or NRRy;

each of R, and R;, independently, is H, C;-Cyg alkyl, C5-Czo cycloalkyl, C3-Cao
heterocycloalkyl, aryl, heteroaryl, halo, CN, OR,, COOR., OC(O)R., C(O)Re,
C(O)NRRg, or NRcRg; and

each of R4 and Rs, independently, is H, C;-Cyq alkyl, C3-Cao cycloalkyl, Cs-Cyo
heterocycloalkyl, aryl, or heteroaryl; or R4 and Rs together are C;-Cho alkylene or Ci-Cro

heteroalkylene;

in which each of Ry, Ry, Re, R4, Re, and Ry, independently, is H, Ci-Cio alkyl, C3-Czo
cycloalkyl, Cs-Cyq heterocycloalkyl, aryl, or heteroaryl,

or a salt thereof.
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v optionally substituted with OH, \--/ optionally

substituted with Cl1- do al kyl, C3-C20 cycl oal kyl,
w@30eass3net er ocycl oal kyl, aryl, OH C(OR , COBR/USIEF022975

WD 2006/ 138304 PCT/ US2006/ 022975 C(ON(R R'), SO2R ,

CSNRR'), OSBR, POQOR )2, or NH(R ) substituted

vvith C]—| or NHC(OR'. 47. The nethod of cl ai m34

cI i |§?(i:3 felgim ?C%Wilgiaﬂ"%é&%(éﬁe &b tri:lsi ﬂ‘ét hod

mdeﬂsfndeﬁtgi fgl cﬂﬂc 0%@{&&%3@ dél@te@'Rﬁ&ﬂR@Rk ¥hehSd1B6 tahd RE,ed

he nethod of claim 49, wherein R5

mdep@demtw)la (M—Omakyl Taly, o€ Cn cmloazlkﬂt andaench ofRys andRsR3

a2 LSS R 00

Cio itetbalkybhe. C(O R, , AONRR), SR, or
C(S)N(R'R') in whi ch each of R and R',
i ndependently, is H C-Cl10 al kyl, C3- 20 cycl oal kyl ,
C3-C20 heterocycl oal kyl, aryl, or eteroaryl. 52. The
nmet hod of claim 32, wherein the itory or i nmune
di s@aseThemethold bheipiat Y, wirsdihRyis al Nerdi,or Rjiand Ri together
hypersensitivity |ung di sease, autoi mune di sease,

are &X‘g Hoy gj ection, human i nmunodefi ci ency virus
i nfection, or cancer. 53. The nmethod of claim52,

wherein the cancer is brain, breast, prostate, colon,
ki @hey, Thwme‘ghodbﬁ ylaon 49, Whmgn one offivemd RapoCeCioalkyl

subsf i SRR g g itseda B Rand R eafaty i HofisFy
alkyl, 'dsrc% bycloatieyl, Fhe,Rideg ik ? I@fgmo?%ete whgei n the

aut oi mune di sease is rheumn arthritis, system c
| upus erythenatosus ankyl osi ng spondylitis, or

S)C/:%; SCl S?E%Iagg%im %’%‘}égﬁgé lgf %l[i%ﬂ m 32, wherein

t he deve nt al or generative disea S spi nal
§—(CercN|H* optéyh,c e e (Dlﬂwﬁ(n:lagr):;y
Par ki nson—s’ dersease, Al zhei mer's di sease. 57. The

nmet hod of claim 32, wherein the tissue injury is brain

injury, heart injury, liver damage, skeletal nuscle

injury, kidney damage, pancreatic. injury, |ung

injury, skin injury, or gastrointésNinaNHract injury.
63.  The method of claim 59, wherein Rj is \_—/  substituted with C;-

Cio alkyl, which is in turn substituted with C3-Cyg heterocycloalkyl or OR, R being H, C;-

Cio alkyl, C3-Cyg cycloalkyl, C3-Cy heterocycloalkyl, aryl, or heteroaryl.

64. The method of claim 58, wherein the inflammatory or immune disease is
retinopathy, asthma, allergic rhinitis, hypersensitivity lung disease, autoimmune disease,

graft rejection, human immunodeficiency virus infection, or cancer.
65.  The method of claim 58, wherein the developmental or degenerative
disease is spinal muscular atrophy, Duchenne muscular dystrophy, Parkinson's disease, or

Alzheimer's disease.
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58. A nethod for treating an inflammatory or inmmune

di sease, a devel opnental or degenerative di sease, or
W@2a064383e4 i nj ury, conprising adm ni stering to BCT/US2006/022975

subject in need thereof an effective anmobunt of a

conpound of forrmula (1): RL R2 N L2, X~R5 R NNL1, L-3

3 (1), wherein Xis -N(Ra)- or -0-; each of L1 and

L2, independently, .is.,Cl-Cl0 al kyl ene. Cl-C10 .

he$®r o gmwp%ﬁ%f of clainy }thrFln&g‘? @/sg%l gy 1%1%&_11&?]% heart
ini 4 | Yikj VaRiake, pahicrdstlcahjasl, 1 i's
‘“J“ﬁz‘l@f.@%%@a?’%eﬁm&sé‘&%“gyh‘??ﬁ% Kyl % FRer hetjeﬁ%zfri%l ,
injurpradkin infoly, oOBSitro@Eknal tragiGhir®, C(O) Rc, C(O) NRRd, or

NRRd; each of R2 and R3, independently, is H Cl-Cl0

al kyl, C3-C20 cycl oal kyl, C3-C20 heterocycl oal kyl,

argy., hELRRIQABE entandifg nfigiatidaRE boRadwdetidRells to blood,
C(ORe, C(ONReRf, or NrReRf; and each of R4 and R5,
comprsiegsininisteripg tq asubjectin reedtheraed pn elfestivo gmeynt oha peaypound

- . heterocycloal kyl, aryl, or heteroaryl; or R4
Off()%gl%@' together are Cl-Cl o al kylene or Cl1-Clo

het er oal kyl ene; in whi 8 each of Ra, Rb, & Rd, Re,
and Rf, independently, \'s H d-do alkyl, C3-C20

cycl oal kyl, C3-C20 'h Ferbzfycl oal kyl, aryl, or
heteroaryl; or a sal ﬁolt1\ 1409 VBs2006/ 138304

PCT/ US2006/ 022975 R&9. he' net Fod & claim 58, wherein

Xis -N(Ra)-; each of L1 anBsL2, indepefbgntly, is
Cl-C10 al kylene; L3 is deleted; R is NRcRd; each of
wheRi and R3, independently, is H Cl-Clo alkyl, halo,

ndeRanaehi O s Shape BB B, 9 o B Soaly or o
togetlR@G1ith &), add B, GECC0g, dtdtydyealion; C1- Ao
" etegcrhoo?'lLlf %llde Irli 'incilei)ér(l)de(r)l‘glyfie? C?—r(]icllo al 5y1ct31(1)e? %tl -IES heteroalkylene, -

C(O)-, or deleted; or L;, together with Ls, R4, and the nitrogen attached to Ry, is C3-Cyo
heterocycloalkyl, or Ly, together with L3 and X, is C3-Cyo heterocycloalkyl;

L; is -N(Rp)-, -O-, aryl, heteroaryl, or C3-Cy cycloalkyl; or L, together with L,
R4, and the nitrogen attached to Ry, is C3-Cy heterocycloalkyl; or Ls, together with L,
and X, is C3-Cyo heterocycloalkyl;

each of Ry, Ry, and Rs, independently, is H, C;-Cyg alkyl, C3-Cyo cycloalkyl, Cs-
Cyo heterocycloalkyl, aryl, heteroaryl, halo, CN, OR,, COOR., OC(O)R., C(O)R.;,
C(O)NRcRg, or NRcRg;

R is H, C;-Cyy alkyl, Cs3-Cyo cycloalkyl, C3-Cyg heterocycloalkyl, aryl, or
heteroaryl; and

Rs is C3-Cy cycloalkyl, C3-Cpo heterocycloalkyl, aryl, heteroaryl, or C;-Cio alkyl
substituted with Cs-Ca cycloalkyl, C3-Cyo heterocycloalkyl, or N(ReRy); or Rs, together
with X, is C3-Cy heterocycloalkyl;
in which each of R,, Ry, Re, Ry, Re, and Ry, independently, is H, Ci-Cio alkyl, C3-Cao
cycloalkyl, C3-Cag heterocycloalkyl, aryl, heteroaryl, or -C(O)R; R being H, C;-Cyo alkyl,
C5-Cyp cycloalkyl, Cs-Cyp heterocycloalkyl, aryl, or heteroaryl;

151



60. The nethod of claimb59, wherein R5 is are

-CH2CH2-. 61. The nethod of claim59, wherein one of &
wapaemsB34s Cl - C10 al kyl substituted w th N(RRPQT/U82006/022975

aryl, in which each of R and R, independently, is H,

Cl-Clo alkyl, C3-C20 cycl oal kyl, C3-C20

heterocycl oal kyl, aryl, or heteroaryl. 62. The nethod
ora al Ial 61, wherein one of R and Rd is

fal “NH--O i-CH2 & CH2NH(CH2) sNH or N NH 63. The

rrethod of claimb59, wherein R3is FN\--/ substituted

wth Cl- C10 alkyl, which is in turn substituted with

C36820 Rbe methogol glamkﬂ vorerehmeack di i and by, irdependently, is Ci-

o e ) G AP 532 T ERPEIEL

wherein the |nflarmatory or i mmune di sease is
retinopat hy, | ergic rh| nitis,

hy §&r seﬁ??ﬂemoﬂypfﬂ%@@ﬂ‘%@é@@ isNRarunune di sease,

graft rejection, human i mmunodefi ci ency virus

i nfection, or cancer. 65. The nmethod of claim 58,
whébei nThhmetledelf olaine 69 ,abhed¢in dg fodNEReE.i ve di sease is
spi nal muscul ar atrophy, Duchenne nuscul ar dystrophy,
Par ki nson' s di sease, or Al zheiner's disease. 150 WO

2094/ 13830 heifoll/oPeiaii §0 0713 Rs @s6c3-35£1)9cy81%5ﬁ19ﬁ c?fclﬂlﬁylm

58, wherein the tissue injury brain’injury,
Substlﬁ}t@d VithCGaa(ap cytdontip, or £lele hetbronyréaﬁtlleyl isubstituged vathi ﬁie@ 10
alkygamage pancreatic injury, lung injury, skin injury, -
ir gastrointestinal tract injury. 67. A nethod for
enhancing m gration of bone marrow derived cells to
bl ood, conprising adm nistering to a_subject in_need

thereof an effective amount of a d tgzl a
1Yo Rl —". & @ X
( )72 - N( ﬁa)mel\ﬂold Ofgkumgll ‘%her?lgg{étl?]er with?’ R?‘S is -’Iégo

‘@ cl oal kyl; or X
WX

73. The method of claim 70, wherein Ry, is C;-Cyp alkyl substituted with
N(R’R”’), in which each of R’ and R”’, independently, is H, C;-Cip alkyl, C3-Cxo
cycloalkyl, Cs-Cyo heterocycloalkyl, aryl, or heteroaryl.

74. The method of claim 70, wherein R; is C3-Cy heterocycloalkyl.

75. The method of claim 74, wherein R; is § Q , % D , OT

76.  The method of claim 69, wherein L; is aryl.
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together wwth L2 and L3, is C3-C20 heterocycl oal kyl ;

each of L1 and L2, independently, is Cl-Cl0 al kyl ene,
w@heoch1s83net er oal kyl ene, - C(O -, or del eted; oPCL/MS2006/022975

together with L3, R4, and the nitrogen attached to R4,

is C3-C20 heterocycloal kyl, or L2, together with L3

and X, is C3- CZO het erocycl oal kyl; L3 is -N(Rb)-, -0-,

ar tero cl 9 or
toz t hetl Pf"lal%%gé{’%ret ﬁ?"éﬁf&ﬁ attached to

R4, is C3 C20 heterocycl oal kyl ; or L3 together with
L2 and X, is C3-C20 heterocycl oal k each of Rl, R2,
an?®-R3, Thewethed dbeleiny 76, whersin Rais €y :aalkylt subgigutepwith Cs-

o S o RPN e Gl

C(O N&Rd, or N&Rd; R4 is H Cl-C10 al kyl, C3-C20
cycl oal kyI , C3-C20 heterocycl oal kyl aryI

heteroaryl and R5 is C3-C20 cycl at
i S A B &
heterocycl oaI kyl, or N( RRf) or together wth X

rocycl n Whl h &ach of Ra
%‘(CF{Z 3'FW, g(ﬁl"ﬂ’u dep néer(l‘tﬁ"l1 Ns H eCHasoNal

C3- C20 cycl eal kyl , 0 heterocyc oal kyl, ary

heter}aaryl or -C(O) R being H, Ci1-Cl0

§ (OPB), CRIO cyé+(@alb)k3NH 20 heter ocycl oa -k ;:Z}r-w or
heter daoyl’; 151 WO 2006R1,3680ker RAIVXI$2006M62297 r- a
salt thereof 68. The nethod of claim 67, wherein each
of L1 and L2, independently, is Cl- o alkyl ene,

CS@) , ThE @08 o€ laind N6, Wirdif Ry Mﬁbﬁato & aRSIMURC(NRcRd,
C20 cycl oal kyl . 69. ‘The nethod of claim 68, wherein

or Cxﬁso hetgreescloalkyy optionally sehstiseedoritle CalCm aélgyl %Gm@@toa@yl

dé%hec‘,%g@oaﬂ%’ét WTPﬁ{ By &{)?yl RORGRRSE, T '

C(SSRRAR0), Q&I)3Ra,| deO(ORI’)z,Gﬁ*v@@t ehteh ef RCMﬂ RJ’aJ ik§idpendently, is H,
substituted with Cl-d.o ----01-C2-072. The
Cr-Gretlkyl CotCag s¥sionli, Cmﬁ@#\étetpcwoalgyl atyl oF hetgrparyh o
met hod of claim 70, wherein Rb is Cl-Cl10 al kyl
substituted with NR R'), in which each of R and R',

i ndependently, is H Cl1-C10 al kyI C3- CZO é: oﬁl—k\)él
C3-C20 het I kyl I het
8T, t}ﬁe S{e?}ﬁ)%(:of %ﬁtm%o, w}?errgm’Rg 1s H, 81 T H3, E)%h

@ 9

SN —N_ NH
optionally substituted with OH, © \—/  optionally substituted with C;-

Cio alkyl, C5-Cyg cycloalkyl, C3-Cag heterocycloalkyl, aryl, OH, C(O)R’, COOR’,
C(O)N(R'R”*), SO,R’, C(S)N(R'R”’), OSO3R’, PO(OR’),, or NH(R’) substituted with
OH or NHC(O)R””.

82. The method of claim 69, wherein L; is C3-Cyg cycloalkyl.

83.  The method of claim 82, wherein L; is cyclohexylene.
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74. The nethod of claim 70, wherein Rl is C3-C20
heterocycloalkyl. [-NOI1-N) 75. The nethod of claim
wQ2q06ms830£in RL is ~/ or 1-N 76. The nmet hod oPCTIUSI006/022975

69, wherein L3 is aryl. 152 WD 2006/ 138304
PCT/ US2006/ 022975 77. The nethod of claim 76, wherein
L3 i s phenylene. 78. The nethod of claim 76, wherein

i,s Cl: Cl0.alk tltute h, C3- . .
ned oot BSFRYEY thERonbelst s Mero gl Rrmin
NRLR).C3- C20 het erocycl oal kyI (CH2) 3-NH( ) 79. The
nmet hod of claim 78, wherein R is ~/ , '(CH2)3-NH C

O-(CH2)3-N O -(CH2)3-N -(CH2)3-No - (CH2) 3-

- (CH2) 3-NH--( -N=NQ or or RS, together with X~ is 80.
The met hod of claim 76, wherein I:NHC1- Clo
al Ryl , DReieliog B clain® 84,GAckeil AL rocycl oal :
opti onal | y substituted with Cl1-C10 al kyl, C3-C20

cycl oal kyl, C3-C20 heterocycl oaI kyl , ar yI orR ,

OS%’R’ : T%&%‘ %M ) Rv#]erel éésc(l;? (8%%(11@ (cH%loﬂi(yl substituted
with QEepelidsT:Gh cidodikyl, @cmteaé&yybancg} aGL ORY c:tom kyl,
cogt SNBSS Sl bt Rt o,
indegbRonad it 1 LSRRI LT SRR BB eridyigg g, o

'hetem}acyloal kyI C3- C20 heterocycloal kyl, aryl, OH C(OR,
COOR, O ONRR), SR, C(SYN(R R'), OS8R,
PO(OR )2, or NH(R ) substituted with OH or NHC(O R".

8 287The TH@H@Q@def clalrdiom WRoreiWS! ik nlafrowsSddee&edls are
cl oal k 83. The nethod of claim 82, wherein L3 is

DY eihes IDé?rBe“cellgss WO 2006/ 138304 PCT/ US2006/ 022975
84. The nethod of claim82, wherein R5 is Cl-Cl10 al kyl
substituted with N(ReRf).

88.  The method of claim 67, wherein the bone marrow-derived cells are stem

cells or endothelial progenitor cells.

89.  The method of claim 67, further comprising concurrently administering to

the subject an effective amount of a G-CSF growth factor.

90. A method for enhancing migration of bone marrow-derived cells to blood,
comprising administering to a subject in need thereof an effective amount of a compound
of formula (I):

R1

SN
Z L L
N)\rl\j 1\L{ Z\X/Rs

Rq ,

Ra

wherein

X is -N(R,)- or -O-;
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CH2)3-NN--( ) 85. The nethod of claim84, wherein R5

is -J . 86. The nethod of claim82, wherein R3 is
wW@3062883net er ocycl oal kyl substituted w th Cl-EBI0DUS2006/022975

al kyl, C3-C20 cycl oal kyl, C3-C20 heterocycl oal kyl ,

aryl, OR, C(OR, COOR, C(CONRR'), SO2R, or

AS)N(R R"), in which each of R and R',

i n@ﬁ&%ﬂﬁ Bhi Y, 1hcfep€hde§t1y,(;§-@1-@ JotlyledG3e B0 1k éa%ghéﬁé

- C20 heterocycl oal kyl", , or heteroaryl

C(Q)’ephé@em claim 67, wher e| n the bone narrow deri ved

| 33 | | 8. Th t hod
of TersniRen Cosa ro e B r oty R SREn T Shfe iy ed cel s are
st eRms Het|-8, Pdlke) r@ocml_yclamkﬂr 89E ﬁbt%%ry} lal; CNSDR,.[OBOR,,

of claim®67, further conprising ‘concurrent | y

OC@R%@@B&" CHQNRRa1 5 RBij ect an effective amount of a

i gréai} IQ%E I{igﬁé%rﬁ%c}e?lo % g’rﬁ}letg‘g%ﬁéﬁ '?608‘@’?103%}’1 C3-Czo

hetesauyploalkiyh) gryddisterdasylehdl iGN OR,, SGHRELOCIOIRLEDIRYEr eof
o Sn ef fective anount of a conpound - of formula (I): Rl

FONNR B ando' x' R5 33R4(I) wherein X is

r {
eacﬁa%)? I%langn ’Tgép%l n é%’eng_gnt 13/ élkgcgigszggﬁ{ %&ﬁ?ﬁ?zo
hete@bcyCloalkiyk eyl aalhktetoang; or FG(aB) R s tegettde hret@el:o blkyleae or C1-Cio

hete N Rqé't? C3-C20 cycl oal kyl, aryl, heteroaryl, or
eteyRAlicy R1 is H Cl-Cl0 al kyl, C3-C20 cycl oal kyl ,

in whHicH eacﬁ‘@f RI, 3 | n -
S S Ty Ry N Ral1e g 1] 3 d@??ﬁ“% B C‘@}é@% CCao
cyclonlkebé?nd?emmtyrocyoéoaﬂkyl,ca.l.ylmﬂl@@rkwl, CS C20 cycl oal kyl,

et erocycl oal kyl, aryl, heteroaryl, halo, CN,
or a t%%ﬁ&e, OC(OR e7 C(ORe, C(ONReRf, or NReRf;

and

91. The method of claim 90, wherein X is -N(R,)-; each of L and L,,
independently, is C;-C, alkylene; 13 is deleted; R; is NR:Rg; each of R; and R,
independently, is H, C;-Cyo alkyl, halo, or C3-Cy cycloalkyl; and each of R4 and Rs,
independently, is H or C;-Cy cycloalkyl; or R4 and Rs together are Ci-Cy alkylene or C;-
Cio heteroalkylene.

92.  The method of claim 91, wherein Rs is C , or R4 and R together
are -CHzCHz-.

93.  The method of claim 91, wherein one of R; and Ry is C1-Cy alkyl

substituted with N(RR”) or aryl, in which each of R and R’, independently, is H, C;-Cio
alkyl, C3-Cy cycloalkyl, C3-Cyp heterocycloalkyl, aryl, or heteroaryl.
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each of R4 and R5, independently, is H C1-Cl10 al kyl,

C3- C20 cycl oal kyl, C3-C20 heterocycl oal kyl, aryl, or
whedoensssnyl ; or R4 and R5 together are Cl-C o BCRYE®NE022975

or Cl-C o heteroal kyl ene; in which each of Ra, Rb,

Re, Rd, Re, and Rf, independently, is H Cl1-Cl10 al kyl,

C3-C20 cycloal kyl, C3-C20 heterocycl oal kyl, aryl, or

0o TS BB Ay ot o © oI
=8 al kyl ene; L3 ig—deleted; Rl
R3-CH,MiGEIpeN =»-«@ is H,

i ndependemt\ y, is Cl-

§—(0Hi)ah §#-CRz @

Cl1- C10 aH«fl orhal o, or—€3-C20 cycl oal kyb—and each of
R4 and R5, independently, is Hor C3-C20 cycl oal kyl ;
or R4 and R5 together are Cl1-Cl0 al kylene or - C10
het er oal kyl ene. 92. The method of clarm 91 wherein RS

is ~or R4 and R5 together are - CHNH 93. The
medfiod Bhe methbdodlaimB B veiercimReisof Re—And sitsbtitgedSHitlCCo

o R LSt SRR .
Cio @YI,C@QC%V@%?%(EM %%h&&%g}ﬁ%ﬁ%@@b@cﬁéa&w yl, or

heteroaryl . 06/ 1 2975 94,
The nmet hod of claim 93, wherein one of Rc and Rd is

TheBet ABGBFOL PEF A 10 Vikcoh i b Parof degined ey

CDMHcBISEr CIo 83 +adekyl , wWhich is in turn substituted with
C3-C20 heterocycl oal kyl or OR, R being H Cl1- Cl10
al kyl, C3-C20 cycl oal kyl, C3-C20 heterocycl oal kyl ,

aryk, o : S t | 8l

el n (p o8B Yaim 36 wihtty B 64 it Rtk 0ets arg iem
cellsoor efidthddt pgkhisor cBlls. The nmet hod of claim 90, wherein

the bone marrowderived cells are stem cells or

endot helial progenitor cells. 98. The nethod of claim

90acf Ur o _ il . o

s ubf ae e Pk 90 AR i it S Pl s
the fubjetioan. ef@otivetamntentiof alG-€§¥H grostth ¢achet hod, conpri si ng

reacting a conmpound of the

99. A chemical synthetic method, comprising reacting a compound of the

R4

Ry SN
A

formula R N° R witha compound of the formula
Rz Rz

HN—A—N.__~__N. :
to give a compound of formula (II):

Ry
Ro 2N
R R
Aom
: (1),
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RL R2 N formula RB NR6 wth a conmpound of the

formula R7 R7 H2N-A-N,,,,-,,,,,N'"~0 to give a
w@oovpasssd of fornula (11): Rl R2 ~ N R7 R7 WR3I/B52006/022975
NNA-N, _,.-~-NH"10 (Il), wherein 156 WO 2006/ 138304

PCT/ US2006/ 022975 -C2-O--H ~-{}-C2 A i s phenyl ene,
cycl ohexyl ene, , or each of Rl, R2, and R3

i ndependently, is H Cl-CL0 al kyI
C3- C20 heterocycl oal kyg L@é« ero E :
ORa) isgReRAend O BEaylefd, O Ra O) R6
is halo; and R7 is a am no- protect|n rouE |n V\hlch
eacﬁaclb«pf RaRarfrd By, infengadaady - ma CrCoamyclapliyh Cs-

ol Y Y %Q%éﬂﬁ%oé@"cad&%%fﬁf‘% 20

C(@)maR@loKWRaRb;CS C20 heterocycl oal kyl, aryl, or
heteroaryl 100. The net hod of cl ai m 99, furt her
r%ﬁrlﬁgﬁﬁgal’cﬂ‘eprot ecting the conpound of forrmula (I1)

0 ormula (I11): R R/ NA HH
llg—l-g,&ﬁﬁ:m ﬁ%ﬁé‘dgﬂ% %rolu{)’ 101. The met hod of clai m 100,
in witielr edich oRR, iusl R, Radepgndentiy, wHil,ofy-Ga allaytl (36C5 cycloalkyl, C3-Cao
heterocycloalkyl, aryl, heteroaryl, or -C(O)R; R being H, C;-Cy alkyl, C3-Cyg cycloalkyl,

C3-Cyp heterocycloalkyl, aryl, or heteroaryl.

100. The method of claim 99, further comprising deprotecting the compound of

formula (I) to give a compound of formula (III):

Ry
H
Rs \N)\ _A_N\/\/H\O
(1.

101. The method of claim 100, wherein R; is N(R,Ry), in which R, and R,
independently, is H, C;-Cyq alkyl, C3-Cyg cycloalkyl, C3-Cy heterocycloalkyl, aryl, or

Iz

heteroaryl.

102. The method of claim 101, wherein one of R, and Ry, is

or .
<—N NH

103. The method of claim 100, wherein Rj is \—/  optionally
substituted with C;-Cyg alkyl, C3-Cyg cycloalkyl, C5-Cy heterocycloalkyl, or aryl.

104. The method of claim 99, wherein Rj is halo.
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formulq () ryith-agomporpdyof ¢

v

i ndependently, is H, Cl1-Cl10 al kyl, C3-C20 cycl oal kyl
C3- C20 heterocycl oal kyl, aryl, or heteroaryl. 102.

wab@emetshod of claim 101, wherein one of Ra anPiCTRDS1086/022975
-(CH2)3-NH--( or ~-CH2 --0. ~/ -N NH 103. The nethod
of claim 100, wherein R3 is \-/ optionally
substituted with Cl1-Cl0 al kyl, C3-C20 cycl oal kyl
C3-C20 heterocycl oal kyl, or aryl. 104. The nethod of
claim99, wherein R3 is halo. 157 WD 2006/ 138304
PQldsUS2PR6HL0BSP delaitOrD4 Mﬁeﬁ%ﬂﬁ@m@frea%{lﬁg ﬁ% \1:9141 ound of
further conprising reacting the compound © ﬁ’(
formula (11) with a corrpound/of \\t(he f or mul a ~- 1to
S ROl SRR Y (e SRl T

)N(R) in which R is H Cl1-Cl10 al kyl, C3-C20

cycl oal kyI C3- C20 heterocycl oal kyl, aryl,

heteroaryl, or hal 0.Ri106. The nethod of claim 105,

furt her con‘prlsRn rot ecting the conmpound of

formula (IV) to gl orrp nd of f0 rmJIa (V! R R

NHH (NN N( 107 The nmet hod of

cl ai m 105, \M@Nﬂ \le od of claim

107, further Ye\,mé)rlsu ng reactl ng the und of ,"Z~
av,

wherein Y is -O-, -CHy-, or -N(R.)-, in which R, is H, C,-Cp alkyl, C3-Cyg cycloalkyl,
C3-Cy heterocycloalkyl, aryl, heteroaryl, or halo.

106. The method of claim 105, further comprising deprotecting the compound

of formula (IV) to give a compound of formula (V):

).

107. The method of claim 105, wherein Y is NH.

108.  The method of claim 107, further comprising reacting the compound of

formula (IV) with a compound of the formula Re/Z\Rd to give a compound of formula
(VD:
Ry
Ra~ 2 N



formula (N) with a conpound of the fornula Re Rd to
give a conpound of formula (VI): R R2Z R7T R7 N

wO Moblzs3d - - N H RdZ~Y~ (VI) , 158 WD 2006/ 138B0&2006/022975
PCT/ US2006/ 022975 wherein Zis -CH2- or -C(O-; Rd is
Cl-C10 al kyl, C3-C20 cycl oal kyl, C3-C20
het erocycl oal kyl, aryl, or heteroaryl; and Re is hal o.

7 Ih h af |_@® 18%? upt
Wh%ggrzol;geg Fﬁtg teﬁ? quggunéo {: 3 ngloag/igéfo Yive a
heterocyotvatkyl, afylf mhmkcmrﬂ\/dﬂd)ke 1R1a10R2 NHH rNNNA NN
(Vi) "~10 Rdl~ Z"Y . 110. The nethod of claim 107,
further conprising reacting the conpound of fornula

(1 oowi t”ﬂ%eﬁné‘tﬁéﬁ%ﬁ‘éﬂﬂnqmtﬂﬁhéﬁbﬂiﬂhﬁngﬁ eE&g%gé/ Eorfifbund

I mne conpound | owed by reducin

of fommpa (Vill te givgiavempoundrof bermaladfVIHormula (VI): R R2 N
R7 R rNNNAN _~~N,Rd, Z~'"YJ (M), wherein Zis
~C(O)-; Rdis CI-CI0 alRyl, C3-C20 cycloal kyl, C3-C20
het er ocycl oal kyl , Bayl# r heteroaryl; and Re is H
111. The net hod of cl fai m|110, f|_l[1rther |qlorrprisi ng

deprotecting the T —A—
INI A N\/\/N\O
(VID).

Ree, M
110.  The method of claim 107, further comprising reacting the compound of

Z
formula (IV) with a compound of the formula RS Rato give an imine compound,

followed by reducing the imine compound to give a compound of formula (VI):

j\ﬁ .

N— A—N\/\/N
Ra~ /Y\) " \O
(VD)

wherein Z is -C(O)-; Rq is C;-Cyg alkyl, C3-Cy cycloalkyl, C3'C,2° heterocycloalkyl, aryl,
or heteroaryl; and R, is H.

111.  The method of claim 110, further comprising deprotecting the compound
of formula (VI) to give a compound of formula (VII):
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of formula (VI) to give a conmpound of fornula (VI1):

RL RR NHH ~NNNMNA-N,,-,N RdZIIY-J (VIl). 159
wOD0RAsBN4 38304 PCT/ US2006/ 022975 112. The nepdinusSmhe/022975

clai m 107, further conprising reacting the conpound of

O formula (I1V) with a conpound of the fornmula ORd to

gi ve an ester conpound, followed by hydrolyzing the

Rt 1T e 'R oMlinF P, SERpRUIRRYicHe oA e Cloluld of
Rd is CI-C O alkyl, C3-C20 cycl@Qal kyl, C3-C20
het erocycl oal kyl, aryl, or t gy oar yI 113. The

forniigth (199 velfh £doRipBuid 85 thé WirklBr  CONDPRS toeivel @pestiresibod,
the conpound of forrmula (VIIl) to give a conpound of

follqu hydrelyging the estrpcqpnaupy tor gike Acqmpourd of formpla (MBS
(I'X) 114. The nethodgf claim 107, furt her conpri si ng
reacting the conpound o o | ORd formula (I1V) with a
compound of the f NORd to gi ve aRconpound of

N /kN A——N\/\/N7
HO C/\/Y\/' \O
2 (Vi),

wherein Ry is C;-C;g alkyl, Cs5-Cyg cycloalkyl, C3-Cy heterocycloalkyl, aryl, or
heteroe(u'yl.

113.  The method of claim 112, further comprising deprotecting the compound

of formula (VIII) to give a compound of formula (IX):
R4

Ro N
! H

Y.
HOzC/\/ 1X).

114.  The method of claim 107, further comprising reacting the compound of

0]
/\‘ID'/ORd

formula (IV) with a compound of the formula ORy o give a compound of

formula (X):
fx v
RdO~ “/\/Y\) \O

OR, (X),
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formula (X): RIT RR RT R7 N\ANNA-N,,,,,N RIO IQG

HORd (X), 160 WO 2006/ 138304 PCT/ US2006/ 022975
wob@raess30Rd i s Cl- Cl0 al kyl, C3-C20 cycl oal kyl PCTZBS108€)022975

het erocycl oal kyl, aryl, or heteroaryl. 115. The

met hod of claim 114, further conprising deprotecting

t he corrpound of formula (X) to give a deprotected

wheEgRBathta-Co b L g res BrkFalelil £ s,

hetebba®1~N \N N-A-NomI\iN HO P -~YJ | OH (XI). 116. The
od of claim 104, further conprising reacting the
corrpound of formula (I1) with a conpound of the

f o r TE‘?O%&'&Q% o%' l?élﬁ%fi‘ }\IE %%P %ﬁﬁ%ﬁjﬂéﬁv\%@ct&gkﬁ& comggand

of f&ﬂnu@]@()&b W&d&)ﬁﬁﬂp@lﬁiﬂk fdllowed bChOdrolyzing the deprotected
het er ocyc oal k or _heteroaryl. 117. The

compapmbig gre @Oélﬂnﬁuﬂ!@ef%ﬂmﬂ@l%p conpri si ng deprotecting
t he conpound of formﬁ{a (XI'l) to give a conpound of

formula (XII1): R R2|L N
|
\)\ H H
‘ N N N—A—N N
o T

OH (XD).

116. The method of claim 104, further comprising reacting the compound of
formula (II) with a compound of the formula R;OH to give a compound of formula (XII):

R
f . A_NWNU
(X10),

wherein R, is C;-Cjo alkyl, Cs-Cyo cycloalkyl, C5-Cy heterocycloalkyl, aryl, or

heteroaryl.

117. The method of claim 116, further comprising deprotecting the compound
of formula (XII) to give a compound of formula (XTII):

|
X )\ H H
N—A—N
OR N N \/\/N\O
(XII).

118. The method of claim 99, wherein R; is CN.
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ORc N\ NNA-N-- HN (XIIl). 118. The nethod of claim
99, wherein R2 is CN. 161 WD 2006/ 138304

weEROnLBRA006/ 022975 119. The nmet hod of cl ai m 1R@I/US2006/022975
further conprising reducing the conmpound of formnula
(I'l) to give a compound of formula (XIV): ORL H1 R7
R7 R3 NHAN,,,,N(XIV). 120. The nmethod of claim

F ok  Thsroghof et Flain Db ool ERRRG BC effnprpdof

fomgilé/(il)%‘ gl V8B nfpetmPsTemuld givgwed by reducing the
i mne corrpound to give a corrpound of formula (XV): Rl

Rc,, NNHR7 RY NHAN,,,,-~N (XV), wherein &
is Cl-Cl10 al kyl C20 cycl oal kyl, C3-C20

het er ocycl oalfyl , ar or rh eteroaqyl 121. The

met hod of cl ai )f\ rthep corrpr|,§| ng deprotecting
t he conpound /? gompound of

formula (XVI): RI Rc,, HHR3 AN~ N~-O
(XV1). 122. The et hod of cI ai m 99, wher d¥AVR7 is
t - but oxycar bonyl, benzyl oxycarbonyl, acetyl,

phenyl carbonyl, or trialkylsilyl. 162 WO 2006/ 138304
PCTABS2 G096 mdA%A70T claim 119, further comprising reacting the compound of

formula (XIV) with a compound of the formula R;NH, to give an imine compound,

followed by reducing the imine compound to give a compound of formula (XV):

RC\ —
N N
Hﬁ v R
Re N u*A‘“WNO
(XV),

wherein R, is C1-Cio alkyl, C3-Cy cycloalkyl, C3-Cz heterocycloalkyl, aryl, or
heteroaryl.

121. The method of claim 120, further comprising deprotecting the compound
of formula (XV) to give a compound of formula (XVI):

RC\N = N
H X J\ H H
R N —A—N\/\/N\O
(XVI).

122. The method of claim 99, wherein R is t-butoxycarbonyl,

I=

benzyloxycarbonyl, acetyl, phenylcarbonyl, or trialkylsilyl.
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123. A chem cal synthetic nmethod, conprising reacting

a conpound of the R RZ N R3 NNH fornula NH2 with
wa2@enpsund of the formula R6 O-,N to give a PONPS2INE022975

of formula (XVIl): RLRR N RZ3NNHR6 HN-iN

(XVI1), wherein each of Rl and R2, independently, is

H Cl-Co al kyl, C3-C20 cycl oal kyl, C3-C20

he ocycloal-kyl . aryl ter

corga, e swbet G e b g chibo e

hal o; am®h R6 is a am no-protecting group; in which

eacly, of and Rb, independently, is H d-C10 al kyl,

C3- C2 oaI kyI C3-C20 heterocycl oal kyl, aryl,

heterorJ/ OR Rbeing H d-Cl10 al kyl, C3-C20

cyclRgal k§ l_i heter ocycl oal kyl, aryl, or

het er oaryl . 24 pitiod . of [ er
fom&@ fipri sing protectingthe glét?r%ﬁoca&n Hl}dlgﬁ% Eo {‘ﬂ

foll omgd by reacting the protected conpound of for nmul a

Oww h a HN Y conpound of the fornmula ~-~to
I ve“a gonmpound of fornmula (XVII1): 163 WD

2006/ 134 PCT/ US2006/ 022975 R1 N N N
to give a compound of formula (
R4
Rz

~N
N/)\N /\O\/ ;
H H 1
NWNU
(XVID,
wherein

each of R; and Ry, independently, is H, C;-Cio alkyl, C3-Cyp cycloalkyl, C3-Cazo
heterocycloalkyl, aryl, heteroaryl, halo, CN, OR,, COOR;, OC(O)R,, C(O)R,,
C(O)NR Ry, or NR,Ry;

R3 is halo; and

Re is a amino-protecting group;
in which each of R, and Ry, independently, is H, C;-Cio alkyl, C3-Cyo cycloalkyl, C3-Cao
heterocycloalkyl, aryl, heteroaryl, or -C(O)R; R being H, C;-Cjg alkyl, C5-Cy cycloalkyl,
C3-Cyo heterocycloalkyl, aryl, or heteroaryl.

124.  The method of claim 123, further comprising protecting the compound of
formula (XX), followed by reacting the protected compound of formula (XVII) with a

HN

Y
compound of the formula / to give a compound of formula (XVIIL):
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~NR7 R HNJ N (XVIIl), wherein R7 is a
am no-protecting group; and Yis -0-, -CH2-, or

WO bi{o&)138304 n which & is H Cl-d o al kyl, C3-C2BCT/US2006/022975
cycl oal kyl, C3-C20 heterocycl oal kyl, aryl, heteroaryl,
or halo. 125. The nethod of claim 124, wherein Y is
NH. 126. The nethod of claim 125, further conprising
reacting the q@npound of O Re formula (XVIIl) with a
compound of the formula ORd to gi ve an ester
conpound; A Nzing the ester conpound to give an
acid conpoun ; nd deprotectlng the acid conpound to

givea (A R, 2 NNN | HH
H HO2 ~Y NN erein d is d-do
al kyl, 't3¢C20 cycl oaI k;m/]\ l\&r%&zo/hereb‘| oal kyl ,

aryl, or heteroaryl; and Re is halo
(XVII),

wherein R is a amino-protecting group; and Y is -O-, -CHy-, or -N(R¢)-, in which R is
H, C;-Cyp alkyl, C3-Cyo cycloalkyl, C3-Cyp heterocycloalkyl, aryl, heteroaryl, or halo.

125. The method of claim 124, wherein Y is NH.

126. The method of claim 125, further comprising reacting the compound of
0]
R
formula (XVIII) with a compound of the formula OR4 to give an ester
compound;
hydrolyzing the ester compound to give an acid compound; and
deprotecting the acid compound to give a compound of formula (XIX):

R1
Ra

SN
(\N | N/)\N
HO2C\/Y\) H/\O\/H\/\/H\O
(XIX),

wherein Rq is Ci-Cp alkyl, C3-Cyp cycloalkyl, C3-Cyg heterocycloalkyl, aryl, or
heteroaryl; and R, is halo.
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