WD 2006/ 138304 PCT/ US2006/ 022975 Pyri m di ne Conpounds CROSS REFERENCE TO
RELATED APPLI CATI ONS Pursuant to 35 USC 119(e), this application clains
priority to U S. 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&vo tdoe1mssmat ents of which are incorporated herperrusooby2208f er ence.
BACKGROUND Chenpkines are a famly of cytokines that regul ate the adhesion
and transendothelial mgration of |eukocytes during an i mmune or
inflammatory reaction (Mackay C.R, Nat. Imunol., (2001) 2:95; dson et
al., Am J. Physiol. Regul. Ent.eg.r;. 1&@@. PP siol., (2002) 283:R7).
Chenoki nes also regulate T e D48 af f i cki ng and hom ng, and
contribute to the devel opnent of |ynphopoietic and henatopoietic systens
(A uebor et al., Bi omsmmﬁtmzmcmlm REBQQ‘ED&BPEKQ@IONWW oxi mately 50

chenoki nes hav been |de ified .in.hunmans can be_c| SS]fI d into 4
subfamilies, i f&5U @11@ %p@ae?%ﬂgp{ﬁggntyg%y& é posi tions

of 15 the &@Eﬁﬁfoﬁ%@nﬂm §0/6%0 167511184 Athe Ak, 2008, A USS. PeidiorhQplitAionet al .
Trends Phannacol Sci 200?) 23:.459). The i ol ogi cal functions of

chempki nesSeaRINGSB/788,696, giﬁdm& 26{360 e Gppteninef whieh 78 ropmRorgfed bgrein
pr ot eign- cqﬂ,ggﬁgnéeeceptors (GPCRs) on the cell surface. Take CXCR4 receptor

for exanpl é, 1t can be activated by Stromal -derived factor-1 or SDF-1, a
menber of CXC chenokines. 20 SDF-1 was originally cloned from bone marrow
stromal cell lines and found to Bg@k@@owomh factor for progenitor B
cells (N shi kawa et al nmunol (1988) 18:1767). SDF-1 al so

i nduces bone MF@W%IWWVBECWW%W@@%?WQM cel I's during
enbr yogengghsenfifhaisl mféati?sh of le&ko@éﬁ) duﬁ\%% mﬁ:ﬂaﬁ@@ inf8fmAdY Ractidh e

physi ol ogi cal function of SDF- dirat ed CXCR4 recéptor. Mce |acking

SDF-1 or AMiackay®aRs bfébbmrm@h(ﬂml)e’ﬂ‘ﬁaplsaaﬁbﬂnﬁm ¥ \PhysioloBemul feipgtow
yel Ogoi &y, thsﬁg g%ob%) Léngg@ﬁéﬁgokm%mf&&g@%'ﬂ C%I\E%%@ééﬂenent (Nagasawa

et al., Natu Acad. Sci., (1998)
95: 9448; mﬁc@mgamd hommemé cexltglggy to3adFelpment of tympabpoictiorand Natl Acad.

b S0 R A R Mok BRI eO T 0 | VO
and cent r AAppreimacly 58 yhénsoisnes hanct Heasxdbﬂﬁi&d in humans. They can be classified
into 4 subfamilies, i.e., CXC, CX3C, CC, and C chemokines, based on the positions of
15 the conserved cysteine residues at the N-terminal (Onuffer et al., Trends Pharmacol Sci.,
(2002) 23:459). The biological functions of chemokines are mediated by their binding
and activation of G protein-coupled receptors (GPCRs) on the cell surface. Take CXCR4
receptor for example, it can be activated by Stromal-derived factor-1 or SDF-1, a member
of CXC chemokines.
20 SDF-1 was originally cloned from bone marrow stromal cell lines and found to
act as a growth factor for progenitor B cells (Nishikawa et al., Eur. J. Immunol., (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
© 25 CXCRA4 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 antagoni smfocused on its potential application
to AIDS treatnment (Bleul et al., Nature (1996) 382:829), it is now

becom ng clear that CXCR4 receptor and 5 SDF-1 are also involved in other
pat hol ogi c§{q 5fbPigidsONs such as rheunmatoid arthritis, agtERee@Rshst unor
met ast ases (Buckley et al., J. Inununol., (2000)165: 3423) CXCR4 receptor
and SDF-1 are also found wi del y expressed in many tissues during enbryonic
devel opnment. Further, the CXCR4/ SDF-1 pat hway has been shown to be

critically_ .inval.ved tegener at § f sgvera nj ury nodel s.
Speci fi cal Y& 0? l’?’?&? %te‘ilfpa’ielﬁ a‘ien?ﬁé'ew S¥® “’r’%%‘f agbegf’evat ed at an
injured sidescrivedlasGxéiidopasreddpion fop #IIV-4/2 cmcniymphqoymrmmummai n the tissue

regenerating pr.o SUMVARY This j nvent.i.on n the, di scovery
that cert dPRF ﬁ%scgﬁ“ﬁ@taﬁ%h%{?ﬁ'éfﬁd%’?’éspg 1%“‘1“3 gﬁ%% P nf | anmat or y
and i mmne(muuﬁ&%ﬁ Fathr® (996) :{s@tsawestﬂaw)becohangiﬁ&e@lﬂﬁpumkakecep’toﬁﬁ@ener ative
di seases, or tissue.i niurl es through t hei r. bl ndj ng chenoki ne receptors

(e.g.5 CXCFF- bprealeeriayoled sty pthological erpitioptsuch m@em@@%ema& when used
in combi najj,an %ﬂn&n?a%ﬁtagés%émefy%%w mﬁi&ﬁblbtio@@b 1933859 ekcpaeffects in
stemcel |'s and endot helial progenitor cells nobilization. In one aspect,
thi s i nverreéapior prsbSIN-& eresisp fovind kel oxmpeowd dxmay thoesduimgempryatia 20 thel r

salts: Rl R s -N(Ra) -

0 “or S aoi lsbl e orior o e bl b AT iy . ogetner
with L2 andvdl@d in the Gpe@2Bionef mvgeytiﬂsmih]kwmotbhc Bp@fﬁcnlﬂy, a'lhds hepn

i ndepende 0 C(O-, or

del etg]d nttul{dlﬂmt og hggev%l?hg‘ﬁgﬁgw%lf%gﬁg he I’II%S %g@%“&st ached to R4,
i s C3- C20 sty payapaoainkhd tissweredencratingtppgpessher with L3 and X, is C3-C20
het erocycl oal kyl; L3 is -N(Ro)-, -0-, aryl, heteroaryl, or C3-C20

cycloal kyl; or L3, together with Lt, R4, and the nitrogen attached to R4,
is C3-C20 heterocycloal kyl; or 2 WBOMMB®RYI38304 PCT/ US2006/ 022975 L3,

e SR T R S

het er ocycl effebtiwelin treating inflammatory and immune diseases (e.g., retinopathy),

15 developmental or degenerative diseases, or tissue injuries through their binding to
chemokine receptors (€.g., CXCR3 or CXCRA4 receptors). In addition, these compounds,
when used in combination with G-CSF growth factor, exhibited synergistic effects in
stem cells and endothelial progenitor cells mobilization.

In one aspect, this invention features pyrimidine compounds of formula (I) and

20 their salts:
Ry

=N
< /L -~ L. /R
N/l\l?! 1 L,sf 2...X 5

Re .
In this formula, X is -N(R,)- or -O-; or X, together with Rs, is C3-Cyg heterocycloalkyl; or
X, together with L, and L, is C3-Cpy heterocycloalkyl; each of L; and L,, independenily,
is C;-Cy alkylene, C1-Cyg heteroalkylene, -C(O)-, or deleted; or Ly, together with Ls, Ry,
25 and the nifrogen attached to Ry, is C3-Cop heterocycloalkyl, or Ly, together with L; and X,
is C3-Cyp heterocycloalkyl; Ls is -N(Ry)-, -O-, aryl, heteroaryl, or C;-Ca cycloalkyl; or
Ls, together with L;, R4, and the nitrogen attached to Ry, is C3-Czo heterocycloalkyl; or

Ry
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heteroaryl, halo, CN, ORc, COOL, OC(OL, C(OL, C(ONLR4, or NRRa; R4 is H,
Cl-C10 al kyl, C3-C20 cycl oakyl, C3-C20 heterocycl oal kyl, aryl, or
heteroaryl; and R5 is C3 5 C20 cycloal kyl, C3-C20 heterocycl oal kyl, aryl,
heteroaryl, or Cl-ClO alkyl substituted with C3-C20 cycl oal kyI C3- C20
het er ocycl Qal r N(R Rf); or R5, together with X
heterocycl%%@%’{ssﬁ%ﬁ whi ch each of L> Rb, L, Rd, L, angéﬁﬁ,z 25H(sandently
is H C-Co alkyl, C3-C20 cycloal kyl, C3-C20 heterocycl oal kyI aryl,

het eroaryl, or -C(O)R R being H, Cl-Cl10 al kyI C3- C20 cycl oal kyI C3- C20

het erocycl oaI Kk ; or heteroaryl r to formula (1), a
subset of Lefee éﬁé%ﬁ@bﬁ%ﬁ&?e’iﬂ%}ﬁ%ﬁ 8{% Zeﬂn@Rﬁhose in which X

can be -Nﬁrﬁc@lﬁ de c,gHo - sRrdsrendens . héerde Clo allcylene,
-C(O-, or eelnetlgg and’ bgam}ﬂd?%m X S]R?l £k ary?‘ﬂo - C20 cycl oal kyl .

As one ehelsioral, bpla, QR ﬁoﬁl}*ﬁﬂQﬁ(&)éseC@Rp&Lﬁémyf N&RE?: In these

Cubti tut 1 TR B DG MR e i antiof uesqav i gle s

het er 6cyc I(bmykljvhﬂcﬂuﬁs&otMEEﬁymaﬂwl @rﬂ,(het;rcmnﬂ,w Cr@m ajkyl smmnmwnb Cl-Co

"s oL e Bt S ekl N R0R a2 on B kil AERPIIT 8

het er oarylh;etemnybldilkyi;amwheh %h@?ﬁa B@ilﬂrb&}k@lan@llkyideﬁeed@ﬂy, is HJ\C&CmN ), or

| - NO n.certain 3 can be
aryl ). (e.g aﬁqﬁhéﬁf% °§)‘h51a§5£y1 93'{:@4’?@ &Y ﬁ’ g°“%%‘%§

1- (CH2) 3 m;xamm@e%wcmmmmmmyma@ @Doﬂ&ﬁmaﬁﬂycl oal kyI (e.g

R (8 or 0- Roleandy ey ety Papriingrasrime by b V“tESetNEEr

With X, i aretBos¥a &ﬂ%&b&@ﬁ@@@gﬁr lekb‘ﬁ&ﬁ@;@éxQﬂ%%EepeﬁEenﬂ?,@aﬁl@é@lt@@yd oal kyl
(e.g., i-N.o } l\%@ an_be H, halo C-C ﬁkéf Cﬁ R .Rd, or
C3- 020 he@%wlsef;,c M@W‘%‘HP‘? aﬂ%wnbsb@@%b} 0 yElalkil ¥ 3. 20 .

| oal k ek AR RCONRR'),
Shor - P R R pBE o pennBl s &%i“ﬁm@@%of R R )

i ndependently, is H 5 C1-d O% C3- C20 cycl oal kyl, C3-C2o0
het er ocyclgaldyle,, @{;&I&aﬂkﬁ (e_éj e | -0 alky sffs it with C5-Cao

enp

15 cycloalkyl (e.g., O ), or C3-Ca heterocycloalky! substituted with C;-Cyo alkyl

o

(e.g., éAC ); Ry, can be C1-Cy alkyl substituted with N(R’R”’), in which each
of R’ and R”’, independently, is H, Ci-C)p alkyl, C3-Cy¢ cycloalkyl, C3-Cqp
heterocycloalkyl, aryl, or heteroaryl; and R; can be C3-Cy heterocycloalkyl (e.g.,

§ Q E <:>, or O). As another example, in certain pyrimidine

>

20 compounds, I; can be aryl (e.g., phenylene). In these compounds, Rs can be C;-Cqo alkyl

) S(CH)—N, O §—(GH2)3-©
substituted with C3-Cyp heterocycloalkyi (e.g., / or

1 E

§-(CH2)3—N/J E-(CHz)s"NH—O
} or Cy-Cy alkyl substituted with N(R.Ry) (€.8., s

/ <
~(CHy) ~NH-<:/\0 - — ~(CHp)s~NH ]
£(CHe F(CHals—N 0r§ i ); or Rs, together with X, is

H 2

3



exanple, R3 can be H d, CH3, OPh, -~ optionally substituted with - NH
OH \ / optionally substituted with Cl-C10 al kyl, C3-C20 cycl oal kyl, C3-C20
het erocycl oal kyl, aryl, OH C(OR, COX , C(ONRR'), S2R, C(SYNR R"),
OS8R, PQAOR )2, or NH(W substituted with OH or NHC(O R'. As anot her
exanpl e 10 in certain pyrimdine conpounds, L3 can be C3-C20 cycl oal kyl
(e.g., cycM6h¥NYI8M4)  In these compounds, K55 can be PETUENG6ARNA)
substituted with N(RORf) (e.g., -(CHO NH 0) and R3 can be C3-C20

het er ocycl oal kyl substituted with d - CI o alkyl, C3-C20 cycloal kyl, C3-C20

het er ocycl oal kyl, aryl, OR, C(OR, , C(ONRR'), SR, or
C(SYN(R R'), in which each o @; ndependently, is 15 H Cl-Co
al kyl , cIo 0a) roaryl .
The term éﬁ%ﬁ/ﬁé{ﬁ?cgf’ [?(%ylt(?)ga sat ur at e A<t uer%thg@e’ﬁ’%%“g?%ﬁ br anched

hy:j[( OFar qum?a ei&;,-(hs hét?‘o@&loaﬂayﬁopnoﬁﬂﬁsﬁsﬁﬁdﬂ with/CHhpalkNaCh-C£3H7 . The term
al kyl ene" refers iva r ,0 S . ear or

br anched Wﬂ??}]&ﬁ’r% %P@F{Paﬁ%@ﬁf&g %g)‘ {;PBQC@%%%%&{)

"het er oal KYEMIR*'R’NEOSOR’ IR P@J(-om)ﬁmma] hoh IR ednil RIrQinde@ndtly, emt one

het er oatom (e. he term "@éal oal kyl" refers to a saturated

or un§aturcat%ﬂg'kﬂo$ﬁ%w6ﬂ9‘ﬁuﬁa Cé}%‘)]i‘e(‘ief‘{’f’))’ﬁ# n°rrﬂ9fe€ﬂa§l’ ¥¥ch as cycl ohexyl

or cycl ohexen-3-yl. The term™ heter IoaI refers to a saturated or
unsaturated, non-aronatic, cycll \a-;@ Vi at | east one ring
het er oatorﬁi@aplgka cap begH, @y CIg, OPbuch 4: t evr-ahgptioaglyrsabsiitutedwith. pyr anyl .

The term"aryl" /-r—e{ers to a hydrocarbon noiety having 25 one or nore
aromatic rings-N Exampl es of aryl noieties include phenyl (Ph), phenylene,
napht hyl , GEpht hyeneoptionallyrsybstituenitwithyT;-Cra alltylpGearmytieatkyl, Gt er m

"heteroar | ' refers.to y 5 Gy rings that
contain a?’eTeaoz%?lD%lﬁ'é a%’t@f’[o@k)g]?n’ F@%g r&gﬁ@@ﬂmﬁ@%%%& )s

PCT/ USZOOGJSI?;RQ,"PS)(OR’)z,orNHIR)Eibaﬂimieesntbt)}hﬁtl*ﬁ{(b(m)m’ m;mﬁiﬂteesxampbl, ude furyl,
furylene fluoren rro t hi enyl hi azol yl ,
ey 91 PR g g S Sro BTSN g PHERF AR o vl
Alkyl, al Kuéseaﬁnpohﬁdsmp@hl’@yb?—m?oaneﬂaib@ﬁhdeamthmgf}xegg| oal kyl, aryl, and
heteroaryl 5 rre herein include both substituted and unsubstl tuted

noi et i es, y%j ,_ﬁ)s | ed otherw se. Possible substituents on
cycloal | oy RET6r o 9ahdt] czn 8 h-CoA-GHBIRRCH i dgCput are not

limted to, Cl-Cl10 alkﬁ/cmla kenyl Kyn
cycl oal kylalkybEaaoeyelpekplaCiEmbeteracselanil vl PR s FEOR GYOR’, C3- CZo

het er ocyclQah@*), 6, or C(S)N(R’R’?), in which each of R’ and R”, independently, is

15 H, C;1-Cyp alkyl, C5-Cap cycloalkyl, C3-Cyp heterocycloalkyl, aryl, or heteroaryl.
| The term “alkyl” refers to a saturated or unsaturated, linear or branched
hydrocarbon moiety, such as -CHj, -CH;-CH=CH,, or branched -CsH;. The term
“alkylene” refers to a divalent, saturated or unsaturated, linear or branched hydrocarbon
moiety, such as -CHz~- or -CH=CH-. The term “heteroalkylene” refers to an alkylene

20 moiety having at least one heteroatom (e.g., N, O, or S). The term “g:ycloalkyl” refers to
a safurated or unsaturated, non-aromatic, cyclic hydrocarbon moiety, such as ¢yclohexyl
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-ietrahrydropyranyl or 4-pyranyl. The term “ary]l” refers to a hydrocarbon moiety having

25 one or more aromatic rings. Examples of aryl moieties include phenyl (Ph), phenylene,
paphthyl, 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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Cl O al koxy, aryl, aryloxy, heteroaryl, heteroaryl oxy, amno, CClo

al kyl am no, C-C20 10 di al kyl am no, aryl am no, diarylam no, hydroxyl,
hal ogen, thio, CI-ClO alkylthio, arylthio, C-GC o alkylsulfonyl,

aryl sul fonyl, acylam no, am noacyl, am nothioacyl, am dino, guanidine,

urei do, cy ' , acyl, thioacyl, acyl oxy, carboxyl xylic
ester. On't 230&3{3%%&18 hand, possible substituents on al l?ﬁl‘&]@%oﬁ%ﬁe]ﬁe, or

het er oal kyl ene include all of the above-recited substituents except Cl-C o
al kyl, C2-Cl O al kenyl, and CrCl O al kynyl 15 Cycl oal kyl, hetentycl oal kyl ,
aryl, and heteroaryl can also be fused w.th eacih of her. Inﬁnot her aspect,

this inve@ted) Femplesesheapind myisies mshgs indsioprene Aty pPFo¥ishown above in
whi ch Xi sg.- PRIRTe" QPR O Py idy A Rritefdiny R GRLIEAANGd Nl S Cl1-C o

al kyl ene, 8: Kl@gﬂgfg?g%ﬁn@?g%gﬁﬁpg‘%?; or Ié?e’lnglt ed; ﬁB&Ii sos-’N( Rb)-, C3-C20
cycl oal kyispquinojyll and indelgk oaryl , or deleted; R is H C-GCo alkyl, C3-C20
cycl oal kyl, ar G5, arfiCi! ) L,

(O NLRd, or i, ARSI Sy {’Iﬁ%éegp?ﬁldgnﬂ Yo ?hﬁfm%'?o 0 al kyl |
C3- C20 cymbntivhkd/hereiCBicHAObdth bubsiituipd hrsknkybistituted yiojeties; unlessopgcified hal o, CN,
ORe, COOL O Re, . N [ R4 and R5,

i ndependeﬁtp%sei Oﬁb%(é%%m%’% c!l%a%}, &% 3""% "%%Yﬁ @Il%ﬁ ?t%g%yl

hleL elr ocy Clnombd pirt, araﬁqﬂliﬁlitﬁﬂ tobélt-eromﬂdyk. C@-Gywalféﬁyhﬂdca&ﬂsty?geﬁhém are Cld -Cio

al kylene or_ Cl -Clo 25 hetero ne; | i.ch gach o ., Rd, Re,
and Rf, i%@’ﬁé‘ﬁlﬁgﬁéﬁﬁy‘qo ?ql,yié;%@@el&;?ér%qy{i}g%ﬂér@@%&%m%dg%% (thS- C20

het er OCyCbﬁ%ﬂd@)ﬁi{,,mﬁ,raﬁdoxﬂhet&ﬁhﬂ, BétérgaryloRy, amimaC{-Clohulkybmfino, CRERerring to
formula (I a subset of the_just-descri %edﬁg ri ?égin (i,‘grggjou ds are those
in wihch %@W%W%amé%ﬂm@imﬂggﬁo@%,h & é@‘ﬁ i 1?@9’ &80 al kyl ene;
L3 is de ; ' I\A@ﬁaf CldyRingZaminfack3 aminotieRendentihy, is H C-Co
al kyl , halbg,t%%%k@tb (%’ 0 83%1 ogl_ kyl ; and cgﬁgch f Rﬁjﬂ’gnd R5,

i ndependegtaniding ureidogyyawss nitpoacyl; Brieagylkinyioxgcaexy Apd RO LE S are Cl1- C1O

al kyl ene Sl%]olgrgaﬂhe BRIMNLERRSs oh MNARAROSMRIAARylRSincddM) 2006/ 138304
PCT/ USZOO?/El 2575 ca &%e S--0, o?ong%nd e5to et her ycan be -CH2CH2-: one

of R andoftlie ghovelrrital substitnentserrept GhSoialkyl £a-Cap tlkennd rad §2-Gro al¥3 i 0 whi ch
each ,of R . n i - : Gakrcycl oal kyl ,
ccas czocﬂgei?aeﬂrg{%c}ifk#%ﬁw %‘%?"d 1 a@?%%%"%@%?‘é’.‘ thg%%’e o y

- (CH2) 3- NH- - ( In ahetBbi2isectoHENE D) Sidures pyrithidineRomperhdsef ool ~ or ); -
e
cycl oal ky klkylee, C2@ ;o heteroalkylene, -C(O)-, or deleted; L; is -N(Ry)-, C3-Czo cycloalkyl, aryl,
heteroaryl, or deleted; R; is H, Ci-Cio alkyl, C3-Cyo cycloalkyl, aryl, heteroaryl, halo, CN,
20 ' ORc, COOR,, OC(O)R., C(O)R., C(O)NR Ry, or NRRy; each of R; and R,
independently, is H, C;-Cio alkyl, C3-Cyo cycloalkyl, Cs-Cap heterocycloalkyl, aryl,
heteroaryl, halo, CN, OR., COOR., OC(O)R,, C(O)Re, C(O)NRRy, or NRRy; and each
of R4 and Rs, independently, is H, C1-Cyg alkyl, C3-Cap cycloalkyl, C3-Cao
heterocycloalkyl, aryl, or heteroaryl; or Rq and Rs together are C1-Cyp atkylene or Ci-Cro
25 heteroalkylene; in which each of Ry, Ry, Re, Ry, Re, 2nd Ry, independently, is H, C1-Cro
alkyl, Cs-Cyo cycloalkyl, Cs-Cao heterocycloalkyl, aryl, or heteroaryl; or a salt thereof.
Referring to formula (1), a subset of the just-described pyrimidine compounds are
those in which X is -N(R,)-; each of L; and L, independenily, is C1-Cio alkylene; Ls is
deleted; R; is NRRy; each of Ry and R, independently, is H, C;-Cyg alkyl, halo, or Cs-
30 Cao cycloalkyl; and each of R4 and Rs, independently, is H or C3-Cyp cycloalkyl; or Ry
and Rs together are C,-Cyp alkylene or Ci-Cyg heteroalkylene. In these compounds, Rs
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het erocycl oal kyl , aryl, or heteroaryl. In still another aspect, this
invention features a nethod for treating an inflammtory or i mmune

di sease, a devel opnental or degenerative disease, or a tissue 10 injury.
The nethod includes adm nistering to a subject in need thereof an effective

anount of one_or nore pyrimdine conmpounds of fornula (Plaﬁ shown _above. The
term"t reat‘Y‘ﬁﬂm’b’Pm“t reatment” refers to adm ni stering SHESH S ‘

pyrim di ne conpounds to a subject, who has an above-descri bed di sease, a
synptom of such a disease, or a predisposition toward such a disease, with
t he purpose to confer a 15 therapeutic effect, e.g., to cure, relieve,
alter, affect,s a orate, or prevent the above- described di sease, the
synptom of__j.t,2 0 e edi sition io it. Anoinflammatg di sease is
char act ericainebc? by alo %“9%33"@? ?ﬁcg?{’%"cu gﬂ?)'f‘mcer? gh?néllﬁicﬁ? “AWmat i on.
Exanpl es icdlindisnbsiitiied ofpthN(RR ionhdyb irvetticir sacldeff Rratd@S cinddpendgntly, tld,mat i ti s,
eczema, a j c.der itis, allergic, contact dermatitis, urticarda,

necroti zi #é%‘h@]@' I(ngqE% ?y%“%pg'ﬁ’géﬂﬁ?r‘{?&é?:@ﬁl’ta@:°rh§fﬁ‘8?’%¢%ﬁ’f’??/?ﬂt y
vasculitis, eosinophilic myosifTy, RotynygsH\is, dermatonyositis, and
eosi nophi i ¢ fascii t3§Hz)srMt orgy-Ch SN H, N bhn' s

di sease aRdanfl Rdetgi ve coliti sy’ Mfpersensttfvity |ung di seasés:(e.g.,
hypersensitivity preunonitis, eosinophilic pneunonia, delayed-type

hyper sensi ti vi ty§,——N ntewstitial lung disease or ILD, idiopathic pul nonary
fibrosis, RamahbELD assbOci abetituted tvith CRErkyh wdhichis iarirh silsiita)ed witht hma, and

allergic rhinitis. An . mm i, sea i s cha rize y~ashyper- or
hypo-r eact?of’ %’%er Wéofwgig%lp%ﬁiecﬁéﬂ&pﬁﬁ%?% ﬁ‘bﬁyélagkﬂu BF8unune di seases
(e.g., rhaceomtwidlkgl, bhi,iorhaeropgbriatic arthritis, system c |upus

eryt hemat osus, sthenia qravi,s, juvenile onsef.dj abetes, 6 WD 2006/ 138304
PCT/ US2006/ 027875 a0 ?ﬁe&oﬁé‘%‘fﬁffgﬂqﬂsﬁgﬁ“&m”oﬁ“ﬁ TUBE T tis, ankylosing -
sp ](c)lndy lit ii:ﬁlamg;éﬁdrﬁﬂii ifnfek alsest, 3. dethnizhtal drmﬁ%n%ﬂiwmhsﬁ) oradigsiee and chronic
i nfl ammat or. i seases_(e.g., .system ¢ apaphyl axi a or, hypersensitivity
respdfses }HJ%VU ﬁea‘1nf’ ?‘bfﬁ’@é‘,g‘?siaﬂ@éﬁe@ﬂoﬁgs“ eptdn geed dhergof %??%1%"9\%‘-’1 ecti on,

i ncl udi ng bR 8f Gelor hEESHINATne &MthoMBbF foviBAIA 1T sQRtabsiesease) , S ogren's 5
syndrome, human i mrunodeficiency virus infection, cancer (e.g., brain,

breast, prost abks temgreaiingier drralmentyefey to adminigienns ongegmormyrimiditiat opoi et i c
cancer), ast.asy i S‘?‘ﬁ‘% I rowt h or
different %ﬁ@glaat égé’dvi@izdo%gnr @%ﬁ%@&f@ggﬁ%ﬁalﬁ S- o?“?ﬁﬁc(}:ltgl ion or

gai n- of - f diseas¢,ona prAigeesiioatiowasd slick a disesse, atidhepuyose ofconfet ® change of a
tissyg totlfég'p%reﬂ%t, 4 £58% Nl RNAer, LR 2 SIR! & Seedbnt BndBY L oPrENt Al - or

degenerativ
described disease, the symptom of it, or the predisposition toward it.

An inflammatory disease is characterized by a local or systemic, acute or chronic
inflammation. Examples include retinopathy, inflamamatory dermatoses (e.g., dermatitis,
eczema, atopic dermatitis, allergic contact dermatitis, urticaria, necrotizing vasculitis,

20 cutaneous vasculitis, hypersensitivity vasculitis, eosinophilic myositis, polymyositis,
dermatomyositis, and eosinophilic fasciitis), inflammatory bowel diseases (e.g., Crohn’s
disease and ulcerative colitis), hypersensitivity Inng diseases (e.g., hypersensitivity
preumonitis, eosinophilic pneumonia, delayc‘ad-type hypersensitivity, interstitial lung
disease or ILD, idiopathic pulmonary fibrosis, and ILD associated with rheumatoid

25 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



10 di sease include spinal nuscul ar atrophy, Duchenne nuscul ar dystrophy,
Par ki nson's disease, and Al zheinmer's di sease. Tissue injuries can be
caused by oxidative stress (e.g., ischem a-reperfusion in stroke or
nyocardi al i nf arction), conplenent activation, graft rejection, chemcals

(e.g., alcghp 9}}6 ged liver danmage or mucosal tissue ippikbfRsodalys cancer
Vi raP I'n d, W th

t her apy), ection (e.g., glonenm ar injuries associate

hepatitis C 15 infection), and mechani cal forces (e.g., sports injury).
Exanpl es of tissue i nj uries include brain injury, heart injury, liver
damage, sksledab i Hﬁﬁ‘%}ﬁﬁgﬁ ndPIRRACS eho@k Ury, lung

I njury, Skl ninj 1111 , J)gast%lz[)hlrérzlt est q%gg% Plﬁﬁ ry. c}d i j'ect in need

of treat m#nd n@lﬂmc&mwbammmmcdmmrﬂémawﬂog befs‘remcur rently
2 ni St erathMA PRRELIE O RR HROUNY ISSEL pREC BRSNS ARG ne, O More 20

ot her therapedtic a erapgu I ncl ude a
G CSF gr ovkikctioacipelndingal bgmiftaejekaion pmd grafievessns-kosodickabe) Ajogrer’ snf I amrat ory drug,

a COX2 in t or eukotrd ene r.ece i nhi bj t st agl.andi n
000l Bt or WAL B it Bdne e, HRSTRESon. diter o bt pias g ™

c é cl ospor Icphnﬂéxdneﬂwaﬁyﬁhﬁ‘md(}mﬂg,lahﬂ gmdawpaﬂﬁa anh&ke ﬁrﬁﬁumﬂfzﬁét@rt]&sl 0 _

adm ni stering rim eco ound_an ne.or t her t eutic
agents 25 at t 89% f# grﬂ‘f’@f”éﬁ‘@r%’fen?ﬁt‘ﬁ%? ?'? efﬂgatgeéﬁ d of
treat ment .logsidf-Sirictidn c&rg@ihh@ﬁmﬁ&?clbegeﬁéht&e 'd&&@ébt%eﬁé}aﬁﬁ@ﬁek' o%m%ﬁaﬁi hod f or
enhanci ng ration of  bone marrowderived cells to bl ood e met hod

i ncl udes é’dﬂ%ﬁ‘? & {ozfer prgess dungtianahfosm; Exsmplesafa deyslopmentakos degeneratiyeye anount of

one Ofy NOIdeseR¥lindlideispifal GRARBL LSS Dﬁ&éﬂélnﬁls&ﬁf}rd ?WP%‘R%&' The "term
"bone marrow derived cells" refers to cells or|g| nating from 30 bone

e r ow. Béaﬁffﬁee@deﬁfzhsms fhiggase \iefue injusigs ean besausedbyerddativestress €8not | i i t ed
to, 7 ml&ﬂgﬁ{alf%%%ﬂé}om&&wgﬂ/ %ﬁl iRtarctbin o n@‘féfu}.eﬁt &E&%ﬁ? d%ﬁ** cel l's.
S are St m

Pref enabl y, bone ‘marrow derive s or el ial
pr ogeni t oAciegdiopschemigals (4.¢-) alephokinduced Hper damagetor mucasaktmsueomuﬂﬁau ures a

chem cal ]9%; reacting a
conpound o%ﬁ%ﬂﬁyfagyl)ﬁab u@%@ \%hfnﬁegﬁ&p o(ru]}:)lounc?gﬂ%g %%%Cm N ~10 5 of
t he fi8r nulirfedtion)yandmechenicg) deroet (ef., forisidiay), [Bximples of tissue injuries include

brain injury, heart injury, liver damage, skeletal muscle injury, kidney damage, pancreatic

injury, lung injury, skin injury, and gasirointestinal tract injury.
A subject in need of treatment of an above-described disease can also be
concurrently administered with a pyrimidine compound described above and one or more
20 other therapeutic agents. Examples of such a therapeutic agent include a G-CSF growth
factor, a steroidal or a non-steroidal anti-inflammatory drug, a COX2 inhibitor, a
leukotriene receptor inhibitor, a prostaglandin modulator, 2 TNF modulator, and an
immunosuppressive agent (e.g., cyclosporine A). The term “concurrently administered”
refers fo administering a pyrimidine compound and one or more other therapeutic agents
25 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 matrow-derived cells fo blood. The method includes administering to é 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

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



RL RRNRr Rr RN NAN, ,,-,.,N"~10 (Il). In this formula, Ais

phenyl ene, C2-O ~ 2-&C2 cycl ohexylene, , or ; each of Rl, R2, and R3,

i ndependently, is H Cl-Co al kyl, C3-C20 cycl oal kyl, C3-C20

het er ocycl oal kyl, aryl, heteroaryl, halo, CN, ORa, COORa, OC(O Ra, C(O %
C(O NRaRb, or NRZRb: R6 is halo; 10 and R7 is a am no-protectin roup
(e.g., t-bﬂ%ﬁ@?é’é‘?‘ﬁ%nyl , benzyl oxycar bonyl, acetyl, pﬁ’gﬁ S&%P’B%ﬂ%l , or
trialkylsilyl); in which each of Ra and Rb, independently, is H Cl-Clo

al kyl, C3-C20 cycl oal kyl, C3-C20 heterocycl oal kyl, aryl, heteroaryl, or
-C(OR, Rbeing H C-Cl10 alkyl, C3-C20 cycloal kyl, C3-C20

het er ocy cCRa#kesdlls and §D133drcelse tPesfaraby, boremamawidedvedealls Areistemeailsphc| ude
deprotect| ] und, of forrmula (Il1) to give JRA1 R2 N /I\VHH R N
H AN, , , ,?@F’k@g@g@% Slnd of fornmula (111): (111). Ina subset of
conpounds of flastiflibrattet hdpct, thlls iventigReiRizs 2 chemickisgithda neatindd Rbhe

i ndependently, is H  Cl-Cl0 al kyl, C3-C20 cyckoal kyl, C3-C20

het erocycl oal kyl, aryl, or heteroaryl. In thesg*'8 WO 2006/ 138304
PCT/ [ TS2006/ 022975 |-(CH2) 3-NH ~- CHZ corrpB >yone of R and Rb can be or
In - NH anot her subset of conpounds of for aAII), R3 is \ optionally
substi t ut t - Rgal iy | 'RLC34 rjglggi,gd ocycl oal kyl ,
or aryl. %?8%%8%8@%%%@%‘% t@mﬁg'ﬁ%s i s hal oﬁggggﬁpound of formula
(11) can further HN Y 5 React wWith a conpound of the fornula to give a

conmpound of fornul &lzﬁlMﬂ-NwNw
5 of the formula to give a compound of formula (I1):

R4

Ro N
BOWN:

Ry l’:‘l"‘A“":’ \/’\/&'\O
(II). In this formula, A is phenylene,

Hy Hy
cyclohexylene, or ; each of Ry, Ry, and Rg,

2

independently, is H, C;~Cyg alkyl, C3-Cap cycloalkyl, Cs-Cyo heterocycloalkyl, aryl,
heteroaryl, halo, CN, OR,, COOR,, OC(O)R,, C(O)R,, C(O)NR,Rs, or NR,Ry; Rs is halo;
10 and Ry is a amino-protecting group {e.g., t-butoxycarbonyl, benzyloxycarbonyl, acetyl,

phenylcarbonyl, or trialkylsityl); in which each of R, and Ry, independently, is H, C1-Cro
alkyl, C3-Cyg cycloalkyl, C3-Cgp heterocycloalkyl, aryl, heteroaryl, or -C(O)R; R being H,
C1-Cip alkyl, C3-Cyq cycloalkyl, Cs-Cyp heterocycloalkyl, aryl, or heteroaryl.

The method can further include deprotecting the compound of formuia (I1) to give

R

.
Zr‘\N
= l H H
Ry™ N7 TN=AN AN :
15 a compound of formula (111): (1II). In asubset

of compounds of formula (IIT), R; is N(R.Ry), in which R, and Ry, independently, is H,
Ci-Cho alkyl, C3-Cyg eycloalkyl, C3-Cyg heterocycloalkyl, aryl, or heteroaryl. In these

R



R7 Rt NCHA-N,,,-,,.,N Y (IV). Inthis formula, Yis -0-, -CH2-, or

N(R )-, in which R~ is H C3-C30 al kyl, C3-C20 cycl oal kyl, C3-C20
het er ocycl oal kyl, aryl, heteroaryl, or halo. The conmpound of formula (IV)
can be deprotected to give a R R2 N\NKNA-N, ,N-N Y V conmpound of
formul a (Myo 4o¥dnsssd Referring to fornula (1V), when Y plcgibdos/de26@Mpound  of
formula (I can further react wth a conpound of the fornmula Rer Z2 Rd to
give a conmpound of formula (VI): R RZ N ~ 11 R7 R7 ~N N H_A- N~~N\
RdZ~Y-'-) (M), in which Zis -CH2- or C(O) Rd is C3-Cl10 al kyl, C3-C20
cycl oal kyl , C3-C20 heterocycl oal kyl, aryl het eroaryk= and Ris halo.
The conpound of formula (V) can b(gRZ%F.nnd , conpound of 9 WO
2006/ 1383R4mpsubiis)SROSHH, @Ry &an LR MN-A- N~ NBD. I Y*) fornul a
(M1): (M1). As another exanple, when Y is a conpound of forrmula (1V)
can further react with a conpound Z of trgeN orggla R7 \ Rd to give an

i m ne conmpasie-sulse! JreuR Md;ﬁ%ﬁﬂdw M Re/ , ZsptiokMyBhdindie O gi ve a
conpoundobmorﬂrlmseda( ol heforrmla Re Rd, Zypols-C(C))‘3 5 Rdis

Cl- C10 al kjith Cieo dlizyl, 637 io@ml‘{@kyi G aohderprcloalbl eradl | eyl aryl, or
heteroaryl; ang.fRing to formula (IT), when Rj is halo, a compound of formula (II) can further

HN
5 react with a compound of the formula /1o give a compound of formula (IV):
Ry
Ra~e?~N

| Ry Rz

(N \N/l\ﬁ-—A—-l\'l\/\/I{I
Y. i l
(IV). In this formula, Y is -O-, -CHs-, or

-N(R)-, in which R, is H, C;-Cyy alkyl, C5~Cypp cycloalkyl, Cs~Cyo heterocyeloalkyl, aryl,
heteroaryl, or halo. The compound of formula (IV) can be deprotecied to give a
. R,

Rng
!
H
N \N)\ﬁ—A—ﬁ\/\/N
Y\.) \O
compound of formula (V): (V).

10 Referring to formmula (IV), when Y is NH, a compound of formula (IV) cen further react

Z.
with a compound of the formula R&™ Rayo give a compound of formula (VI):
R4
Ra~ 2~y

s R

(ONTNTONAN AN
Ry _
(VD), in which Z is -CH;- or

-C(0)-; Rq is C;-Cyp alkyl, C3-Cyo cycloalkyl, Cs-(_}zo heterocycloalkyl, aryl, or heteroaryl;
and R, is halo. The compound of formula (V) can be deprotected to give a compound of



Is H As another exanple, when Y is NH, a conpound of fornmula (1V) can
further react O with a conpound of the fornmula ORd to give an e
foll owed by hydrolyzing the ester conpound to give a conpound of
fornula (MI11): RL RZ\ Il R7 R7 N H AN ~i N~ HCZC~\ ~YJ' ~ (M|

which Rd i %6350091%?410 al kyl , C3-C20 cycl oal kyl, %ﬁﬁ&g@gfﬁﬁl oal kyl ,

conpound,

aryl, or heteroar

The conmpound of fornula (VI II) C

give a conmpound of formula (IX): R RZ1 N\ N NA-N-, N H2C ~
further exanmple, when Y is NH, a conpound of forrmula (1V) can f
react wwth a conmpound of the O ~P4ORd i fornmula ORd to give a
of formula (X): 10 WD 2006/ 138304 PCTI US2006/ 022975 R R2 N\ 1

NNAN.~-N RIOP %VYJ H
cycl oal kyl ,
formula (X) can be depr

10

d , inwhich Rdis d-Go alkyl,
C3- C20 heterocyclioal| yI aryl, or heteroaryl The co

ok J

formula (VII): (VH). As another
example, when Y is NH, a compound of formula (IV) can further react with a compound

Z.
of the formula R~ Rd 1o give an imine compound, followed by reducing the imine

Z,
compound to give a compound of formula (VI).. In the formula Re™ "Ry , 2 is -C(0)-;
Ry is C1-Cyy alkyl, C3-Cyy cycloalkyl, C3-Cs heterocycloalkyl, aryl, or heteroaryl; and R,
isH. As another example, when Y is NH, a compound of formula (IV) can further react
O

X
with a compound of the formula OR4 1o give an ester compound, followed by

hydrolyzing the ester compound to give a compound of formula (VIII):
Rq

\NJ\N-—A——E? ET
\':\) H ~TN
HOC™ T
(VI), in which Ry is C1-Cio

alkyl, C5-Cy cycloalkyl, C3-Cyo heterocycloalkyl, aryl, or heteroaryl. The compound of
formula (VIII) can be deprotected to give a compound of formula (IX):
Rq

. RT:K%\N
j .
(::T \N/LH~A*“\/A\/H
o, Y
(IX). As a further example,

when Y is NH, a compound of formula (IV) can further react with a compound of the
0]
/\ B/ORd

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

10

ster
[), in

Sect ed t
YM As a
urt her

conpound
1 R7 R7
C3-C20
npound of

(0]

~N

Q)gggﬁ tected conpound, followed by



hydrol yzi ng the deprotected conmpound to give a conpound of fornula (Xl): R
RN I NNNAN,,,, ,NHOPH 5 OH (XI). Referring to formula (11),
when R3 is halo, a compound of formula (I1) can further react with a
conmpound of the forrmula RcOH to give a conpound of formula (XIl): R R2 N
R7 R7 ORo [~ 1), inwhich R is G-Co alkyl, = al kyl ,
C3- C20 hetgd(}ggggﬁsggsf‘kyl, aryl, or heteroaryl. The corrpcgﬁﬁg%)of]&?&g%@rula (XI1)
to can be deprotected to give a conpound of formula (XIlI1): RIL RZN ORS N
HAN-,M Ir-0 11 (XIIl). Referring to fornula (11), when R2 is CN, the
conmpound of forrmula (I1) g%?_ be reduced to give a conmpound of formula
(XIV): 11 WO 2006/ 138304 / US2006/ 022975 O Rg H~ N11 Rr R7 Rs N H TK>

(XI'V). The conpound oﬂzma (X1V) can further react with a conpound of
o

the fornmula &NH2 to give|aniyi m ne Bonpoun® followed by reducing the imne
conpound to give a [L}é)}rp

A E_fpp;_;{rwﬁq\@ Rc~HN
RdO\I%;/\/Y\/'

ORy (X), in which Rgis Ci-Cio
alkyl, C5-Cay cycloalkyl, C3-Cyq heterocycloalkyl, aryl, or heteroaryl. The compound of
formula (X) can be deprotected to give a deprotected compound, followed by
hydrolyzing the deprotected compound to give a compound of formula (XTI):

R4
I
2 )\ H
N N N—A— N
o Q H Nao~
i
5 OH XD.

Referring to formula (IT), when R; is halo, a compound of formula (IT) can further
react with a compound of the formula R,OH to give a compound of formula (XII):

Ry
| R7 Ry
OR¢ \N*E_A—ﬁ\/\/ﬁo
(XI0), in which R, is C;-Cjg alkyl, C3-Coo

cycloalkyl, C3-Cyo heterocycloalkyl, aryl, or heteroaryl. The compound of formula (XII)
10 can be deprotected to give a compound of formula (XIII):
R4

sz'\N
|
OR; \N/I\ﬁ_A—H\/"\/F}\O
(X1).

Referring to formula (), when R; is CN, the compound of formula (Tf) can be

reduced to give a compound of formula (XIV):

11



HR7 Rk RB NNAN,.~N (XV), in which &is Cl-Cl0 al kyl, C3- 5 C20

cycl oal kyl, C3-C20 heterocycl oal kyl, aryl, or heteroaryl. The conpound of
formula (XV) can be deprotected to give a conpound of formula (XVl): R
Rc~ HN H R3 NN-A-Nom\~N K) (XVI). In a further aspect the invention
features a_chem cal synt hetic method that R, R2 N N' includes
reacti ng a YQMIHLP4f the fornula wNH2 with a R6 1' 0P5T@§1"Pﬂ8m&750f t he
formula to give a conpound of forrmula (XVIl): 12 WO 2006/ 138304

PCT/ US2006/ 022975 R R2~N Rs N~H'~H Rs N~~N~O (XVI1). In formula (XVlil),
each of Rl and , I ndependently, is H Cl-G o al kyl, C3-C20 cycl oal kyl,
C3- C20 heter 'oal kyl, aryl, heteroaryl, halo, CN, ORa, COORa, OC(O) R3,
C(ORL, or NRaRb; RBis hal o; and R6 is a am no-protecting
group; in whic e/di\h of e and b, independently, is 5 H Cl-Co alkyl,
C3-C20 cycl K n\/ar\/ncy oal kyl, aryl, heteroaryl, or -C(OR R
being H Cl-Clo aI kVI C3-C20 cykyl, C3- C20 heterocycl oal kyl, aryl, or
het eroaryl. The net hod can furt he r#ﬁ‘gd i {I‘]]g ound of
formula (XX), followed by reacting the fg?ée)'éot(&@gﬁ%doanlg%un ( formul a
(XVI1) wi tm@&nm@mﬁw@h@tompmﬁoﬁhﬁf(amulthNHNOtgbfegnumnacwwmhnd of formula
(XVII1):

followed by reducing the imine compound to give a compound of formula (XV):

Ry
RG\N " N
VL e w
R¢™ N H—A-—N\/\/N\O ;
{XV), in which R, is C;-Cyg alkyl, Cs-

5 Cyo cycloalkyl, C5-Cy heterocycloalkyl, aryl, or heteroaryl. The compound of formula
(XV) can be deprotected to give a compound of formula (XVI):

RC\N / N
H s M H H
Ry °N ﬁ—A—N\/\/N\O
XVI).

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

Ry
Ra

)
K N/)\ﬁ/\CL/
includes reacting a compound of the formula N2 with a

Rg
]

Ox AN \O
10 compound of the formula tol give a compound of formula (XVH):

12



RRRop YHN N N R7 R6 10 (XVII1). In formula (XVIII), R7 is a

am no-protecting group; and Yis -0-, -CH2-, or -N(R/)-, in which & s H,
Cl-Clo al kyl, C3-C20 cycloal kyl, C3-C20 heterocycl oal kyl, aryl,

heteroaryl, or halo. Referring to formula (XVIIl1), when Y is NH, the nethod
can furthey,/ (1) reacting the conpound of for with a
conpound o?’vqﬁg&#g{o?ml a O 15 RJ~ORd to give an estermé%@%%ﬁ%ﬁgﬂ%
hydrol yzi ng the ester conpound to give an acid conmpound; and (3)
deprotecting the acid conpound to give a conpound of fornula 13 WO

2006/ 138304 PQJIUSZOO6/022975 Rl RoN HOZC~ ~ N H~iN~~IiN ~, O (XI X): =),

in which Eg is;Cl-ClO al kyl, C3-C20 cycl oal kyl, C3-C20 heterocycloalkyl
aryl, or yl; and Re is halo. In addltlon this invention
enconpasses Qﬁéf .ceutical conposition that 5 contains an effective
anount of aboveRmentloned pyrim di ne conpounds and a
phar maceutical |y 1 e %LLng T pyri m di ne conpounds descri bed
above include the conmpound ensé€l ve as mell as their salts pr odr ugs,
and solvates, if applicable. A salt, \Ezf] bet ween an
anion and a p05|t|vely charged group (e. g ?n%% a r|n1 ine 10
conpound. RSancchﬂe;mndanﬂg, i$ HoCOR atkyl, ms-ICHﬁ;yclbalhyn QeCap ﬂlddlodﬂ:loaﬁwl, fate,

Tl ace "« BDREPRASL ey GHEOR; GRRIRIICD sy R OBt SRR Frc ot
Ot 2&%‘3””““““@ Y ﬁ°‘@“§$°‘;"2“ﬁ‘““*’hmﬂ"m‘l”l“ﬁ“’?ﬁ‘m””t pyr i m di ne
conpotind. %Sgi ?&’gﬂﬂ‘éhc(gtcy? ﬁﬁaﬂ‘&d&fgﬂg@m&iﬂ‘%’w aﬁg ?‘?"Eﬁl 'ﬁ(&ﬁng%em um 15
i on, cal CRWeigH) C, Aighiky), QDR BYIISHIGH I W), BetdboyBRalksll &rsiyei Heydraabgioni um i on.

The . pyrimdi ne conpounds_ al so i nclude those sal ts congfal ni n% guat er nary

nitrogen ApoHEDROd eapdiesaicyde protsating e remnoneboidamaya(XardoBrHEry
phar maceutdagifiglive REGARI &PhfouhlEsf ALY OV with 2 compound of the formula

HN

Y
/1 give a compound of formula (XVII):

Ry
(\N N/J\ﬁ Ry Re
10 (XVII). In fornmia (XVII), Ry

is a amino-protecting group; and Y is -O-, -CHy-, or -N(Ry)-, in which R is H, C;-Cio

alkyl, Cs5-Cyy cycloalkyl, C3-Cyq heterocycloalkyl, aryl, heteroaryl, or halo.
Referring to formula (XXVIII), when Y is NH, the method can further include: (1)

reacting the compound of formula (XVII) with a compound of the formula
O

Ren A

15 - ORs to give an ester compound; (2) hydrolyzing the ester compound to give an

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

13



whi ch, upon adm nistration to a subject, are capable of providing active
pyrim di ne conpounds. A solvate refers to a conplex fornmed between an
active pyrimdine 20 conpound and a pharmaceutically acceptabl e sol vent.
Exanpl es of pharmaceutically acceptable solvents include water, ethanol,
| sopropanol, ethyl acetate, acetic acid, and ethanolamne. Also wthin the
scope of tl‘i‘f(ézq"ﬂi%é?ﬁ‘i on is a conposition containing on®@CHUSHBY®2YF t he
pyri m di ne conmpounds descri bed above for use in treating an above-descri bed
25 di sease, and the use of such a conposition for the manufacture of a

medi cament for the just-nentioned treatnent. 14 WO 2006/ 138304

PCT/ US2006/ 022975 The det aifts of one or nore enbodi ments of the invention
are set forth in the de®stiption below Oher features, objects, and '
advant ages of the inventiofp wijl| be apparent fromthe description and from

the clains. 5 10 1 R i Mﬁi 138304¢ECT/ US2006/ 022975
DETAI LED DESCRI PT], ON InShpwn bel dw a xew npounds, conpounds 1-268,
of this inventi"E)ﬁ&."\/ﬂn\(} gN (N= 0 AN N ] "~NO Nr nHH

H'N H/ ~RRJJJ HH Conpound 1 \/\'/ Conpound 2 8und_3 "N/~
HN Y~ HNL/E&FD):y  OHMWC H ~.N H-.1J~ ', ~a N ), 1n

which Ry is C3-Cig alkyl, Ca-Cap cycloalkyl, C;-Cag heterocycloalkyl, aryl, or heteroaryl;

and R, is halo.

In addition, this invention encompasses a pharmaceutical composition that
5 confains an effective amount of at least one of the above-mentioned pyrimidine
compounds and a pharmaceutically acceptai)]e carrier.

The pyrimidine compounds described above include the compounds themselves,
as well as their salts, prodrugs, and solvates, if applicab]e. A salt, for example, can be
formed between an anion and a positively charged group (e.g., amino) on a pyrimidine

10 compound. Suitable anions include chloride, bromide, iodide, sulfate, nitrate, phosphate,
citrate, methanesulfonate, trifluoroacetate, acetate, malate, tosylate, tartrate, fumurate,
ghitamate, glucuronate, lactate, ghutarate, and maleate. Likewise, a salt can also be
formed between a cation and a negatively charged group (e.g., carboxylate) on a
pyrimidine compound. Suitable cations include sodium jon, potassium ion, magnesiumn

15 ion, calcium ion, and an ammonium cation such as tetramethylammonium jon. 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

20 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 freating an above-described

25 disease, and the nse of such a composition for the manufacture of a medicament for the

just-mentioned treatment.
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13 Compoun und 15 HN ~*Nn~J C N - ,N~ N~ N N~ N~ N~ H
~INHH Co%%%ﬁéjﬁﬁgmnpound 17 Conpound 18 16 WO Zoogﬁ@g%@éyw

T/ US2006/ 022975 NH2 NH NH2 -, m~NHIJ ~~~~INNJ HH ~ H H H Conpound

19 Conpound 20 Conmpound 21 NH2 NH2 HN' ~-N nV W-qg/a~, HO" "0 N H ~"VvN~, N~

H,~NO The details of one or more embodiments of the invention are set forth in the

description below. Other features, objects, and advantages of the invention will be

apparent from the description and from the claims.
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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, Rz, Ra, Rg, and Ry 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 subseguently

deprotected by removing the amino-protecting group to give a compound of formuia (3).

Exemplary amino-protecting groups include t-butoxycarbonyl, benzyloxycarbonyl,

acetyl, phenylcarbonyl, and trialkylsilyl.



deprotection Rs WN I HH, ~NO 3 Conpounds of fornmula (2) can be
nodi fied in various manners to afford other conpounds of this invention.
For exanple, as shown in Schene Il below, when R3 is halo, a conpound of
formula (2) reacts with a heterocyclic conpound containing a ring 5

ni trogen ag‘m joye a conpound of formula (4), whichyl$,ReeeIsaNtIY
deprotecte té’E"’qb‘ﬂ%\?g a conpound of fornmula (5). As anotPher exanpl e, when R3

is also halo, a conpound of forrmula (2) reacts with an al cohol to give a
conmpound of forrmula (8), which is subsequently deprotected to give a
conpound ofc fornual (9). Schemer R R R)( H~Y RSnl ~ R3I HN" N7 YJ M
“H WA N.,~Wf5 R3is halo T-JI 4 2 deprotectior& RfR RNROHYJHI H

NO RNRI~IgR 5 RO7 N-'R7 R7 deprotegfihn RN 8 RY~ N, - .N 9 1o
As shown i nR enes | 1N BENof n RR is CN, gund, of formula (2) can
be first re to giv:@é\’cbﬁﬁo of forrrulg3 18) L_hbichidont ai ns an

al dehyde gr The conpound of formula (10) can then react th a primary
am ne to gi e ‘conmpound 33 WO 2006/ 138304 PCT/ US2006/ 022975 of formul a
(11), which can be squsequently deprotected to forma conpound of formula

deprotection

H WNU

3
Compounds of formula (2) can be modified in various manners to afford other
compounds of this invention. For example, as shown in Scheme II below, when Rz is
halo, a compound of formula (2) reacts with 2 heterocyclic compound containing a Hng
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 R; is also halo, a compousnd
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).
Ry . Ry
s O AR
R R — N N R R
VN K g H/\Q\,Nl/wwb

2

Scheme X1

4

deprotection

Ry

ROH o3 ﬁmwno
R 5
e | .
RO E’/\Q\,ﬁl/\v Ry deprotection R;L);D,N
8 O R HI\O\/&/\/H\O
9
10 As shown in Scheme III below, when R; is CN, a compound of formula (2) can
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
33



(12). Schene Il RNOR reducfim REH'I~fNR7 R7T n.NRs HI |~ N-N7
RziscNto 2 Rt R RNHZ ~Hry T -ry deprotectton - H Y "N RaJ~VWkN R7 H R,
RamNHHH ~N~ N 10O 11 12 N 5 Conpounds of fornula (4) obtained above
can be further nodi fi ed in various manners to give other corrpounds of this
i nvention. (?r exanp as shown in Schenme 1V below, when Y i

conpound ofW E)EFOH‘EI‘TS (4) reacts with a conpound contai mpﬁ:a'msaoop(g}z?ge group,
an al dehyde group, or an acyl chloride group to give a conmpound of fornula
(6), which is subsequently deprotected to give a conpound of forrmula (7).
As 10 an | e, nYis a co d of for reacts with
an a, (3- ‘lfg WWH}?’@]&?% esFQ?F‘F“S&E‘odeBE?%%{fTE&?%?@W@“&??ﬂ ‘%‘“laorrpound of
formula (@3), which is subsequently deprotected to give a conpound of
formul a (145) A§ anot her exanple, when Y is NH, a conpound of formnula (4)

reacts wth™ nyI phosphonate to give a conpound of fornula (15). The
conpound of f 1rrrul a (15) is then deprogegted and 15 hydrol yzed to give a
conmpound of mula (16). 34 Q2006 04 PCT/ US2006/ 022975 Schenme |1V
R Zis -C(¢Fa H diR Hot R?’\l(ﬁNH‘h‘a’l’O‘orR; ﬁ@R‘iR; 4 halo Rt RAt
2
7y

g
&
”)I_j
>

deprotection R‘N’f‘
NWN\O

pu

wano

11

5 Compounds of formula (4} obtained above can be further modified m 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 acy! chioride group to give a2 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, foflowed 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 is NH, a corpound of formula (4) reacts with a vinyl phosphonate to give a
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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pyri m di ne conmpound thus synthesized can be purified by a nethod such as
col utm chr omat ogr aphy, hi gh-pressure |iquid chromatography, or
recrystal | fzation. 5 Q her pyrimdine conpounds can be prepared using other
sui tabl e startRi ng materials through the above synthetic routes and ot hers

known in

the alt. The nethods
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4 .

R4 R1
szI\),;,Iﬁ 1) deprotectio sz“

1

o (CNNTN Rr B

RdO-IE/\,NJ H/\OL,NT\/\/NT 2} hydrolysis Ho.,g/\,N(\)N NAE/\Q\,I;I\/\,I‘I
éRd 15 O OH 16 O

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

Otber 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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descri bed above may al so additionally include steps, either before or after
the steps described specifically herein, to add or renove suitable
protecting groups in order to 35 WO 2006/ 138304 PCTI US2006/ 022975
ultimately all ow synthesis of the pyrim di ne conpounds. In addition,

vari ous sy t eps may be perfornmed in an alternate sequence or order
to give thg)e(ggoélfﬂisg#“corrpounds. Synthetic chem stry tré’ﬁ;f”é?“ﬁ@{?%’ﬁs and

protecting group nethodol ogi es (protection and deprotection) useful in
synt hesi zi ng applicabl e pyrim di ne conpounds are known in the 5 art and

i ncl ude, for anple, those described in R, Larock, Conpre sive Organic
Transt of mikPEEY o P L g8 Sombop Tepaitiin. FHAHSSRERR Wit o
Prot ect i vetepsEhBiRpeiftimiel Godh fterdB sRy@&ics or c1odt td-give thd aBiredNdmpyumind Sons

(1991); L, Fieser and M _Fieser, .Fieser and Fieser's Reagents for Organic
Syflatia chgeniey GefomEAen g grpfecting giaun methodglgies GROIRIN A Oy ¢ | opedi a

Synt hesi s!
of Reagent aegr&écugm)q@%pm%m%és&_ﬁriﬁ%ppum_mp}%ﬁieme adtbohRdsaeNGotd Bhg  and

subsequent "editions thereof. e pyrimdi ne conmpounds nentioned herein may

contafn a2mal ineledrafor examml these dsemiyedindk- dawcl Comprebeniyy HEAS ¢ centers.
Thus, 1 heyyfigBrhRLI, vRH FRRSIER!BRoRA%Y. GREMA PO, YRS proflcnill ©

enant i omer s, astereoners, diastereoneric mxtures, and cis-

or trans- Greugsir Orgakio Syrehesipl 3™ Bhiclehn Boler amidSons (188 )ak FiesormwéNpl at ed. 15 Al so
within the, iS4 i i r td jolgi: on

cont ai ni nglegegﬁggsfe géﬁﬁ\k}%&%&ﬁgéﬁﬁ?ﬁ&oﬁpg{%@%@ ﬁg%g?(gj)gr‘?gn&]&fl %gmcggfrgpo%ind

descr i bedambloPequtic, eda EpbyalopadicefiReagdnts oot BeiesisJoley Wiletandher , this

i nventi ongcov, a hod of...adpgi nistering an effective amount of one or
nor qqéf tﬁ%"sﬂ%%h"‘ﬁ‘gﬁ%“%%g%dﬁ%% e{)eog pati ent having a di sease descri bed

i n the sunmar yTleggtimidineadaapeundd hestionad Betéih @y aditain 2 Borsaumati deublet hod of

adm ni steri n effecti ve anpunt. of _.one_or nore of the rimdine
compounds PN RIS ASYHES CoieBt ThU oY e oot AP |'s to bl ood.
"An  ef f eedcbMie niliREER!singletheiitfonie, BRidaMMHRteradmeRr ) diatdréon@ripniitmes)i ne

conpound that is required _to confer, a therapeutic effect on the treated
subj ect. BRFEEEr fFapsyisemEnc forms. \ﬁilrsy?h’a%merwefe'a&ﬁrez@afe@p{a{eﬁose skilled in the

art, jgependi ngARAwiHR theREs FhhiFinSQMSE & alphfidlabhticd! @sthfosion 25

adm ni stratiqn, excipient usa(g_e, and the possibility of co-usage w th other
t her apeut Fetaiping an phEgtive ampupk ¢iat Jeesh onanyrimidingrempp sesbekaave Mvent i on, a
conposi ti grhavi bl =y 'Efnﬂg' i ONRRMRASH &R Jpe adm ni st er ed
par ent er al ?y@orﬁg 3,5L%eqsbaﬁ%?§rg%¥ﬂa’l y,ﬁe?‘%& cal {gy, or buccally. The term
" par ent er afministering ajeffeoties amauatfof oge eronerg bfthe pyrawiding compounds to a

patient having a disease described in the summary section above. This invention also
20 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 amowmt 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
25 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,

30 intracutaneous, intravenous, intrmuscular, intraarticular, intraarterial, intrasynovial,
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30 intracutaneous, intravenous, intrnuscular, intraarticular,
intraarterial, intrasynovial, 36 WO 2006/138304 PCT/ US2006/ 022975
intrasternal, intrathecal, intralesional, or intracranial injection, as
wel | as any suitable infusion technique. A sterile injectable conposition

can be a sg Ou%{, OfRsfh Suspension in a non-toxic parent grpikio@@sept abl e
di l uent or vent, such as a solution in 1,3-butanediol. Among 5 the

accept abI e vehicles and solvents that can be enployed are nannitol, water,
Ri nger's solution, and isotonic sodiumchloride solution. In addition,

fixed ol |i§tr&ie§1a9(ﬂﬂféﬁﬁ&dl %@dlésibnal%ﬂlhtﬁh)éﬁﬂmﬁﬁzg@hcﬁ@bs\mtas% y sutigendi ng medi um
(e.q. synthetlc nono- or diglycerides) atty acid, such as oleic acid

and its g‘l‘@é’éﬁed]@mﬂ’érlvatlves are useful in the preparation of

i nj ectabl es, Wiy %@m@ %mﬁd@ﬁiﬁﬂ%%é%‘sﬁﬁh&ﬂoﬁﬁ@%ﬁdﬁ% £n&doic Such as olive

oil or castor oil, especi al % hei r pol yoxyethyl ated versions. These
oi | sol utnamm@r@lwasq;s’rpblnéﬂméor@a e@%ighaw uEphing, -gapedinhiAmaEcohol  di | uent

t
& her® bont deset AT hyefil ol 38 enoy S ol hiiitol LWERCRSISH ROCT B0
emul si f yi seiptiagend Sotonic sedien ahlbrdsi sbiutign. dnldditiey, fxedils hreaomienhnmﬂi&nl y used in
the manufagture of . pharmaceuti cal cce e solj or ot her
SO e S1ouBArS IR E e Aty REE IORARICTHR®, drdiepyoisf’s O

dosage f OB purpose o
conposi t i Fattyfacid, socteds ofedinacid amﬂntaglyoemdeam\havaraye wsefal ih yhegegpeptiabdie dos age

form includi capsul es, .table emnul ensi ons,

di sper si oHEct a@%das %?ngmafﬂltt’f’ﬂg’ag%’z‘lbg’fo% q]eafgﬂ eogﬁﬂ?ﬁ?‘ﬁi% i]Sed carriers
i nclwde | @apdcintio mﬁeirp@wxysmﬁm&vembnm I'Ilhesttoﬁlmgluﬂ@ﬁlbf Suspembi6hs s alk®gnesi um

st earat e, are Iso typl CE 1Idié@‘adde For or.al nistrati, on in a capsule

form usefoNfanA P%E’e?li‘fl 3l ot g %@@n‘d‘@?‘?‘@ﬁhgﬁ? l0sg. Sl \\hen aqueous

suspensi Odi@eféingagaﬂts%(ﬁﬂ&caﬁaﬁmﬂlﬁ“ﬁké&sﬁﬁ&ﬁﬁﬁs éﬁélﬁéd%eeﬁshﬁSﬁeﬁ:kbﬁ&ht&rngr edi ent
can be suspended or. dissolved I1n an oily phase conbi ned with tehe I'sifying or
0

suspendi ngRilgganisiying peegisor pieavailability sniangsre whish ats gommprly Bﬁqdﬁ'g r coloring
agents cafﬁad%%ge@&%mﬁam@alm@ee%de Oig, ulaﬁla,l R binE oS RRBAHs tirPilsoCan be

prepared according to techni ques known in the art of
pharWacelhﬂi‘@%dfOf@PmaQeleﬁfmebﬁomxanpl e, such a conposition can be

prepared as a5 Bé&éhfo% PldnBiRsrsROR LAY Qﬁﬁﬂéc n@hﬁé)&&%%e Pt her

sui tabl e preserv trves, sor ption prormte s t0 enhance oavailability,
fl uoroc arlbdn@lg capsiftesy tabl@tsrmulsmsubd hquepusgugpensiorsplispsisiogs,agént s known in the

art. A coppash! 108 NAN RIS AL I S ACLLE ik BLALNG couRaUAdS can al so

be 30a Fmo uppos S TOr rec m ni stration.
Lubncatmg agents, such as magnesium stearate, are also typically added. For oral

20 administration in a capsule form, useful diluents include lactose and dried corn starch.
‘When aqueous suspensions or entulsions 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

25 well known in the art of pharmaceutical formulation. For exarnple, 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

30 administered in the form of suppositories for rectal administration.
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37 WD 2006/ 138304 PCTI US2006/ 022975 The carrier in the pharmaceutica
conposition nust be "acceptable"” in the sense that it is conpatible with
the active ingredient of the conposition (and preferably, capable of
stabilizing the active ingredient) and not deleterious to the subject to be
treated re solubilizing agents can be utili ceutica
eXC|p|entsvﬁ%?BﬂE€$very of an 5 active pyrimdine conp%gﬂﬁgiﬁﬁgﬁ% es of
other carriers include colloidal silicon oxide, nagnesium stearate,

cellul ose, sodiumlauryl sulfate, and D&C Yellow # 10. The pyrim di ne
conpounds  descCThdakidBOME phARadeatidal @npatifial sy b&AERPIEABRY’ indlic sehseei r ef fi cacy

I n treating above-descri bed di seases by an in vitro Séfaé SeebExarrpl es 269
and 270 b %S\ii})ls epmepatible with herptivedreresent i thasompesiion @Pfic trials.
Q her 10 ﬂfmﬁ\‘tﬂe ac@e%r%&?en@gﬂ@ﬁ&%let%ﬁo&m@ﬁes%jec%@b ftadied. Oglel | i n the
art. The speCi I C” exanp bel ow are to be construed as nerely

i | lustrat |01910I®md1bﬂmﬂg aigﬁlm aanbe viiized axphermasentics] gesipients fopeetiyery é’f%?sur e in any
way what Sqa%t{ﬁeréj rit E&ijé'é;%tmpohﬁ(f ?’ﬁon lt%]igtj% c@&du‘?éi‘s mblhde' c%ll&@zlil'sﬁ?é&goﬁ&at one

skilled in paseée escription herein, utilize the
pr esent irm@nbsiimmstbﬂatiz,tcslhﬂudejwéimmelmrelrsulfatﬂiahdb&ﬁi’feﬂa\v#dﬁs Ci ted herei n are

hereby 15 inc orat.ed b ref their Ie:‘féﬁ

Preparation of q%g%gﬁlﬁdl él Ovﬁl\fa&ibe %[“%i&ésc H2 J " ~N

~I~ "N C thelf*bfﬁk:acNhIZtreaﬂmg ab]wé—dlescﬁiﬁed ﬂisbasbd)ﬂ‘gi@lhie vitrblassayNSee ExanipleSd6hound |
Hexamet hyI 3 was, sl o Y, added to sti rr solution of 2,4
20 di chl or d?tf @%ﬂﬁ‘ %ﬂf’g@ @thi on mi xture was
stirrgd atm&ﬂodsﬁxﬁﬂa@oﬁ@apﬁ&eﬂm@thb&ﬂafbﬁﬁ&?yﬂlmzﬁﬂ.| ovved to warmup to room
t enperature overni ght o] ution_was then Comi’ylﬂt 1t]ed t(f)no ive a

resi due, which JRG& %@Fiei“i”éﬁes%?b@iﬂr% REE GOfISHYHAS mere trative, an

limitative of the remainder of the disclosure in any way whatsoever. Without further

elaboration, it is believed that one skilled in the art can, based on the description herein,
utilize the present invention to its fullest extent. All publications cited herein are hereby

15 incorporated by reference in their entirety.

Example 1: Preparation of compound 1:

cl \ N N NH,

S O w &
o T N e
11 1-I%

0
ij Q HN’O
\NF\N’\’N\/\N’O

H
Compound 1

Hexamethyleneimine (0.673 g) was slowly added to a stirred solution of2,4-
20 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 (BtOAc/Hexane = 1/5) to afford intermediate 1-I (1.234 g) in a 86% yield.
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on silica gel (EtQAc/Hexane =115) to afford internmediate 1-1 (1.234 g) in a
86% yield. 38 WO 2006/ 138304 PCT/ US2006/ 022975 A solution of Internedi ate
1-1 (0.46 g) and tris-(2-am noethyl)-amne (1.6 g) in DVBO (2 nlL) was
heated at 120C for 8 hours by m crowave. The solution was partitioned

bet ween 20 The or ganl c layer was isol atedp /@sioﬂé%iz 975
o Gl Aol

concentrate resi due was purified by chromat ography on silica gel (21%
5 NH3(aq)/MeOH = 1/3) to afford internediate 1-H (0.454 g) in a 65%yield.
Cycl ohexanone (488 ng) and NaBH(OQAc)3 (1320 ng) were added to a stirred

emper st ure ovrohtonpRemsRar Qriod) d i irersepir e G RO was
stirred ainyoom heTRELALMAS. HOFC B BRMES by mfShdCTheuRAGRA W h a

sat urat ed aqueou ution. The aqueous er was 10 separated and
ext ract ed patitionedrigteen CiHyS, mm@e@rgg@ﬁﬂayenw sendthenbsequent | y

washed wit ve a crude

resi due, Xéﬁﬁﬁéd ﬂpurlﬂlp 8%%) ﬁb%aﬂ&n&gggﬁg%é%ﬁgﬁ%gzaw el (21 %

NH3( ag) / NHM&(anIAMDH%WB}Jm\a&ordmh&pmdmb IZA454ng) )n 2 65% vielo yi el d.

Cl-Ms. (M +1): A 15 hydr R ' 2 (4 mM) were
added to the c?ﬁ%mamfe&(gyf‘ﬁxﬁﬁfﬁmﬁ@%?ﬁﬁg %ere) ?rrg STor 10 m nutes
at room t%mﬁbraéﬂiﬁte;meﬁfatee}rIII(ﬂ)ﬂ)ﬂﬂg')ﬁgcm(hg(ssuﬂe)mmbmmmpdrdhaestdr ad was dried
under vacu mto fford he hydr ochl.ori de .s of ou 8 ny) in a
95% yi el d.Sho% SPiUHeR WS s %o%ﬁ??c‘j“tfm r}}fif“ﬁr% sl'g"“?s’N N H2N
~N~, NH2 HNQd Meﬁ'hhehcﬁedeﬂla]saturﬂd dyedds NaCONsohton 2 Th MuedisiZayertWasH~-J 2-1 2-11
Compound 2 Internediate 2-1_was qbtai ned durl n thevéiﬁ%se@aratl on of

conpotind Pepwt%%qﬂﬂtei‘%#ﬁ’teéfwﬁhrﬁ% dihg pembingd orgamis Taygss FIBES_ ani noet hyl )
am ne (70 ylihed with VAYEQided, fkdred/BR1 R8@hREtedo ghiileridRresiub, Mﬁ&@s m crowave.
The solut Ip%?{ﬁ\é\(?gy chromatography on silica gel (21% NHs(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 mE.) 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 sait of

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

20  Example 2: Preparation of compound 2:

HoN NH )j N
() o ® o ¥ & N HHN)\\N
N NH 5\ N ﬁ\|
fm\*c; - N’LH’\/N\/“NH N ﬁ"\/”\/\ﬁ’o
21 2-n 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,0. The organic layer was isolated and then
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25 partitioned between CH2C12 and H20. The organic | ayer was isol ated and
then 39 WD 2006/ 138304 PCT/ US2006/ 022975 concentrated. The resi due was
purified by chromatography on silica gel (21% NH3(aq)/MeOH =1/5) to afford
internediate 2-11 (296 ng) in a 63%yield. Cyclohexanone (234 ny) and

NaBH( OAc) 3_(.506 were added to a stirred solution of _internedi ate 2-11
(296 ng) i ﬁ—?ﬂ@lﬂggoﬁo m.) at room tenperature over a §C§’H8%056’%§?7i50d of
time. The resulting solution was stirred at roomtenperature for 8 hours,
and then quenched with a saturated aqueous NaHCO3 sol ution. The aqueous

| ayer was separated and extracted with CH2Cl2. The conbi ned organic |ayers
wer e subseepserraied. Therssider wasprrifigd by chromatogeaphy on lkp g8 CBAd concentrated to

give a Crggilf;%ﬁ%éﬁ%lw?é, &@orﬁvﬁﬁermg&iﬁﬂeﬁﬁ?@Q@%ﬁﬁ%}%‘BﬁWﬁ&dﬁphy on silica gel

(219%NH3( a OH =1/ to give 10 conpoun 266&%) ina 77%yield.
Cl-M5 (Mr+1) : GyodohgxanoneNRidmiglond NeBH(OAD: ($0¢ sighwyre adfigd rHptered (4 1) were

added to . ! ﬂn?ft | r m nut es at
room t enpgéra{}ﬁ%;bg ﬂlt%ﬂ%gg rz'eﬁrTT%%? Ir% @Zéfg 3%& a énH éé%ﬁée}aé%loivﬁgms dried
under 5 vac shont gecodbfitimer Thi ecstijioly sditioo masigired bt roarh tehpembmpiond bowds, (302 ny) in
a 91%yvyield Exanmpl - Pre ation ound ~3: und was prepared
" 8 mann @it Lrrgehed yit o soEREE SR A TRAREH, Il AR I NE (N
472. 4. Exsspatatedénd Bvepad with CHLCE. Tierpmbined dgaiolhpasmde dubsagentlyepared in a
manner simlar to that u t repare cqnpaound . 25 Cl - M +1): 514. 4.
30 90 W0 DEURR 1B I B P SR eorads tBRBsWHEN R of bompound
5 Ht H phrifiddMyichiondidérapiBosiksiltdd e (2196 BEG(aq)/AR80ON =-145) Mg TFA O N
10 compound 2 (266 mg) in a 77% yvield.
CI-MS (M*+1): 579.4.
1 M hydrochloric acid (6 mI.) and CH,Cl; (4 ml) were added to compound 2 (266
mg). The mixture was stirred for 10 minutes at room témperature. After rémoving the
supernatant, the solid was dried under vacuum to afford the hydrochloride salt of
15 compound 2 (302 mg) in a 91% yield.

Example 3: Preparation of compound 3:

Compound 3 was prepared in a manner similar to that used to prepare compound
20 CI-MS (M'+1): 472.4.

Example 4: Preparation of compound 4:

Compound 4 wasg prepared in a manmer similar to that used to prepare compound

25 CI-MS (M™1): 514.4.
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NH2 HN. ~c 6 HN Boc 5-1 5-11 "~ ~Ht~1 tiNH2 H Boc Poc NJ (Bock N~-NC) H2 NH2
UHN ~ 0O5N'0 5-11l © J5-IVI n5-VNNI~ ° J Bor- HA--) Boc NoV "Cl
~N)~N TFA 60c 60C HH 5-VI 5-vm Conpound 5 A solution of
tris-(2-amnoethyl)-anmne (2.0 g) and Boc20 (1.0 g) in CH2Cl2 (280 ni) was
stirred at 5 hours and then concentrated. The sesi due
was purifi gﬁé fglg’ﬁ?%nnt ography on silica gel (EtOAc/ I\/egﬁ%ﬁ% ?’mzo{ afford
internediate 5-1 (2.04 g) in a 43%yield. 1-Benzyl-4-piperidone (2.177 Q)
and NaBH(QAc)3 (3.665 g) were added to a stirred solution of internediate
5-1 (2.0 i /eOH omterrperature over a short period of
time. Theg%%pg?%{?ﬁ?a%ﬁi%&(?ﬂm G435t rred at room tenperature for 8 hours,
10 and then quenched with a saturate gueous NaHCO3 sol ution. The aqueous
| ayer was separated and extracted w CH2C12. The conbined organic |ayers

wer e subsequent |y washed W|th weg er , ed, figtered, and concentrated to
give a cru NYagdl'ﬂe et i f | rﬁgfl“bfﬂgdscapllg on silica gel
(Et CAc/ MeOH = 9 to—a%—f—ord ﬁermecu,a?.e. 488 gr—+n-a 83%yi el d.

15 A sol ution ofN20% TFA/ CHZClQNE(oZO m.) added HNgod nt er medi ate 5-11(1.0
g) in CH2C12 (10 m_) The reacst’l on mxturewas Stirred for 5 hours at room

tenperature an

nf
purified bycr“d\ gr2 g:gg % A, 1/4) to
afford int gredi at Ln qglw- 67 138304
PCT/ US200 22975 cI ohe one gy ny) ar'%NaBHg (3,220 ng) were
added to a“stirgmgd sol ut |@Jner iate 5 540 in CH2C12 (30
mL) at roomtenperature erO

e f;ic, Dy I 5O
MOU OO qNNwWO

rat ed rem)w ng the sol vg ot . Thg residue was

oc
5-VII Compmmd 5

A solution of tris-(2-aminoethyl)-amine (2.0 g) and Boc,O (1.0 g) in CHxCl,
(280 mL) was stirred at 25°C for 15 hours and then concentrated. The resuliant residue
5 was purified by chromatography on silica gel (EtOAc/MeOH = 1/1) to afford
intermediate 5-1 (2.04 g) in a 43% yield.
1-Benzyi-4-piperidone (2.177 g) and NaBH(OAc); (3.665 g) were added to a
stirred solution of intermediate 5-1 (2.0 g) in MeOH (30 m1) at room temperature over a
short period of time. The resuiting solution was stirred at room temperature for 8 hours,

10 and then quenched with a saturated aqueous NalICO; solution. The agueous layer was
separated and exiracted with CHClp. 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 (EtOAc/MeOH = 9/1) to afford intermediate 3-
11 (2.488 g) in a 83% yield.

15 A solution of 20% TFA/CH;C, (20 mL) was added to Intermediate 5-II (1.0 g) in
CHCl, (10 mL). The reaction mixture was stirred for S houss at room temperature and
concentrated by removing the solvent. The residue was purified by chromatography on
silica gel (21% NHa(aq)/MeOH = 1/4) fo afford intermediate 5-1I1 {0.54 g) in a 88%
vield.
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short period of time. The resulting solution was stirred at room
tenperature for 8 hours and then gquenched wth a saturated agueous NaHCO3
sol ution. The aqueous | ayer was 5 separated and extracted with CH2C 2. The
conbi ned organic |ayers were subsequently washed with water, dried,

filtered, and ncentrated to give a crude residue, whi ified by
chr onmat ogr%(ﬁff)%g?f"%g Ylica gel (219\H3(aq)/ MeOH=1110) topg?/fngﬁ)gﬁml%nyt’ser nmedi at e

5-1V (0.58 g) in a 71%yield. A solution of internediate 5-1V (580 ny),
Boc20 (863 ng) and Et3N (485 ng) in 10 CH2A 2 (150 mM) was stirred at 25C

for 15 hours and_then concentrat resultan resjdque was. purified b
chr omat ogr aphyCxsiphgranened 1421 m%ﬂ“g&@?&ci%ﬂé&—ﬁz&%§ V'S a‘i‘kﬂ%‘f ?:lsmﬁeﬂlto er nedi at ey
5-V (865 mﬁdn@fﬁ“}éﬁg/%g%gjﬁ(sﬁ@mgﬁmp@ohﬂi)@t&ﬂ@ﬂta@:tp@raﬁu%v@ﬁﬁ ng) and

Pd/C (90 ng) in ) il) was , stirred_under H2 (bal]oon) at 25C for 15
hours andshorensried ofitiatee The Faseiing soliition Ppg wired plraom tepperafiee OBHBMR r at ed. The

resul t ant I blieda Y TRB adbd geds (Bt CAc/
McOH = 157%@%%?%%‘?3@%%%rmd?§fe 5- VI Eg%ll_ng) i%@g §g%/'<)eyi el d.

Di i sopr opyépetated landéxtrectédwith GH)ClnaEheadubiged orgapicslayem vapsupseasenily] (30 ny;

obt ai ned IRy . rati ' i g8 wasVl (100 ng)
'n 1 pentbts 4 WERE Rk el P ERRHatlo A LUIERE) BB e L (2P0 0C
The sol ve ptrified dy2Brothieprapignonsilita geld21% Y&k (a9YMeOH =t 1MW) tasaffokd ant resi due was

urified by chr.omat . 0on.,.Sklica gel (EtOAc/Hexane = 1/1) to afford
!Ont er nedi %““8‘51?}?31&3@39%‘?%@“%@% y?el d.( A sol ution of 200/3 TFA/ CH2C12 (2
m.) was added A@elutidresfimetinad ietfeS-M(isso 0 26BomP (863nng)lﬂﬁd?ﬂ*.ﬁN((485nn9).iI(lj The
reaction m re sti.rr 5 urs at. roomte Lat ur
concéhtr a@&gﬁﬁo\gﬁiwsﬁé‘“ﬁ‘ﬁ% 238‘? fx ﬁ? ﬁ"ufs ?ﬂ%ﬁ%ﬁ‘r"%ﬁ?‘%}a&% @3 feaﬁal(a%p nL) and
CH2C12 ( 1 rédldhe #bs MWRiRd BEeR6mitozrhite oh €iud g (BORCSedate ~ (THao afforf ur e was

stirred for 10 .m nut(fs at roo§no tenperature. After renoval of the
super nat aftiermediatesny (345 M mf 9%80YiEder vacuumto afford the hydrochl ori de

sal t of conmpouRdyiRmtedtidi@hnediite 3-\BEEYS Yighhith Pait (Jongd)hh MEDH (26RDwas 30 42 WO
2006/ 138304 PCT/ US2006/ 022975 Exanpl e 6: Preparati on of conmpound 6:
Conpound &tigedsnderdbdbailgon) st 25° rdpmbrhogrsand dien r@dffg{ouglggaehﬁq)cggwpar e

conpqgnd a4 cnberRed MHd rbsultad: fesRiue was purified by chromatography on silica gel
(PtOAc/ MeOH = 15/1) to afford intermediate 5-VI (681 mg) in a 89% yield.

Diisopropylethylamine (0.1 mL) was added to a solution of 5-VII (30 mg;
obtained during preparation of compound 1) and intermediate 5-VI (100 mg) in 1-
pentanol (2 mL). The reaction mixture was stirred overnight at 140°C. The solvent was

20 then removed under vacuum and the resultant residue was purified by chromatography on
| silica gel (BtOAc/Hexane = 1/1) to afford intermediate 5-VII (76 mg) in a 61% yield.

A solution of 20% TFA/CH,Cl, (2 mL) was added to intermediate 5-VIII (76 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)

25 were added to the resultant residue. The mixture was stirred for 10 minutes at room
temperature. After removal of the supernataot, 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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5 Exanple 7: Preparation of conpound 7: Conpound 7 was prepared in a nmanner
simlar to that used to prepare conpound 1. CI-Ms (W1): 458.4. 10

Exanpl e 8: Preparation of compound 8: H H2N~ N NCI 'O NC N~ H (&c)20 NC

Boc BOO HO 8-1 8-n NaBH4 HzN ~ ~ Boc Boo "~y C i N, , ~N O 4N Boc Boc H

N,,- NO %&@iﬂbwﬁ'gﬁf TFA N-N~-H H H N N_O Conpound Scpgabsihi9n of
4- cyanobenzyla deﬂyde (5 g) and N-cycl ohexyl -1, 3-propane- 15 diamne (6 Q)

in CH3CH (100 nlL) was heated to 60C for 6 hours. After cooling to room
tenperature, NaBH4 (2.5 g) was slowy added to the above solution. The

mxture pasnild- : 30 m nutes. The m xture was then
concentraﬁd’?ﬂ;qddg%e?%gé&{ﬁf?ﬁﬂﬁ%ﬁﬁ%l(an), and extracted with CH2C12. The

or gani ¢ | ayer £omppendsonis prepared dyd wepngr siilardethgiisedito phap@@sompevad concent r at ed
to give @ residue. The residue was purified by 20. chromatography on silica
gel (EtOAC/Et3N = 4/1) to afford Internediate 8-1 (7.2 g) ina 70% vyield.
43 WD 2006/ 138304S @CHIYSIDO6/ 022975 A solution of Internediate 8-1 (7.2 g)
and %0020 (17.3 g) in CHC12 (280 m) was stirred at 25C for 15 hours and

t hen "concentrated. The resultant residue was purified by chromatography on
silica geixafupteQARIdpxstdtEofeddgund @: af ford Intermediate 8-11 as a

Compound 7 was prepared in 2 manner similar to that used to prepare compound

CI-MS (M'+1): 458.4.
10

Example 8: Preparation of compound 8:

H
HoN._~_N
NC O NC\Q/H H (Boc),0 NC Boc Boc
Oc —— N_~_N e’ N_~_N
o 1S &

, ) 81

81 -
or
NaBH, H2N/\©\/BOG Boc Nl r
—_ NN _— \NEN'@\/BUG Boc
O H N\/\/N\O

\.N/

TFA /(’Lpl

‘NJ\N

H

8- 8LV

ﬁ,ﬁwﬁo

Compound 8

A solution of 4-cyanobenzylaldehyde (5 g) and N-cyclohexyl-1,3-propane-

15 diamine (6 g) in CH30H (100 mL) was heated to 60°C for 6 hours. Afier 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
NH,C1 (aq), and extracted with CHxCly. The organic layers were combined, dried with
anhydrous MgSQ;, and concentrated to give a residue. The residue was purified by

20  chromatography on silica gel (EtOAc/EtsN = 4/ i) to afford Intermediate 8-1 (7.2 g)ina
70%.yield.
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yellowoil (10.6 g, yield: 85%. 5 A solution of Internediate 8-11 (4.7 Q)
and NNCl2 (64 ng) in CH3CH (100 mM) was first stirred at 25C. After
cooling to OC, NaBH4 (1.83 g) was slowy added and the mxture was stirred
for another 15 hours. The solution was concentrated, quenched with NH4Cl
(aq), and extracted with CH2Cl2 The conbi ned organic | ayer was washed with
wat er, fil S’g(&%%gmc?gq“ed w t h anhydrous MgSO4, and conce#?"ﬁséoﬁﬁlf'%gﬁi ve a
residue. The 10 residue was purified by chromatography on silica gel
(219%NH3(aq)/ MeOH =1/19) to afford Internmediate 8-111 (2.36 g) in a 50%

ield. Diisopr | et h ni i ne i S d, t ti,on_of
g- chl or o- 6- ngt‘ﬁg(?i%ﬁn %hﬁ?ﬁ"ﬁ ?tﬁ%qﬁ%%%%nf%ﬁﬁgﬁ?gfbmga?acg’%éq'ﬂ?g?snedi ate
8- 111 (156rrrag)t 237C Yoréioam ahd théh conitgniratéd eTHeaaaltandresidivay pRrifiatbyst i rred
ves purt | RSB SREBY e P AS st D goFiord B RERARE . 1/ D) to
af ford I nygionmdl(@0.6 ¢Syita(B8,)hy) in a 47%yield. A solution of 20%

TFA/ CH2C12 (2 was added to Internmediate 8-N §,88 in CH2C12 (1 ).
The r®action n v oftermediate 8d1 Ho2)3ndNic=(64me @&Hﬁ%@%&)m&% and

concent r akRdstid bEIOY! Rberl d3BHiab ¥R Napil, .83 Was BbPly' BdRAGhEmE2 M) and
CH2C12 (1 nlL) 20 were added to the resultant” residué. The m xture was

stirred fBextarg wag siped Sorapothed mbows nPhersalutienswaspncentratedrayenched withh e

super nat aggs, | L drd u EI"E!? Jdaydrochl ori de
salt of c@%ﬁ%ﬂ@’ %ﬁ(esé%m% ?lnd}gzght‘sg&g% ei 3 %g - 32 H %:1 Sﬁéa?ivld% 3. 25
Exanpl e 9watey, Eerediidriohwith ardrydnousM@SQu, 2l coriitrted-hiverd@esiduel FheCl S W' -C1 CI°
"fdlb\ H- i f .cycl gh - jamne (2.6
o, B an PR ad sy Gt b glon UG QML AR IO TEL T ) e
stirred f affordimdermiedihte 841 (BOE&grina 5% Wébi.2006/ 138304 PCT/ US2006/ 022975
concentrated hy.re i t he | vent der vacuum,.The residue,was purified
by chronat ogﬁ%‘b‘a’ﬁgl 0%3\46@7??‘ 515(%&“31‘?535 %ﬁﬁf@ a@@&#?%&ﬁ"’%ﬁﬁﬂ“?% af ford
conpound 8imfethylamijopiyimBingF V0 e) adld IitdrmbRate BT L) 50 Mg)3n B-pentanol (2

mL). The reaction mixture was stirred overnight at 150°C. The solvent was removed

gh

15 under vacuum and the residue was purified by chromatography on silica gel
(EtOAc/Hexane = 1/1) to afford Intermediate 8-IV (88 mg) in a 47% yield.

A solution of 20% TFA/CH,Cl, (2 mL) was added to Intermediate 8-V (88 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)

20 were added to the resultant residue. The mixture was stirred for 10 minutes at room
temperature. After removal of the supematant, the solid was dried under vacuum to
afford the hydrochloride salt of compound 8 (60 mg) in an 80% yield.

CEFMS (M'™+1): 411.3.

25 Example 9: Preparation of compound 9:
H !
Ci HzN\/\/N HN/\/\N
s O A
L LS O
CINC cr N H’\/\ﬁ

Compound 9

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

trichloropyrimidine (1 g) in THF (50 mL) was stirred for overnight at 60°C and
44



5 1 Mhydrochloric acid (3 nL) and CH2C12 (2 nl) were added to conpound 9
(100 ng). The m xture was stirred for 10 mnutes at roomtenperature. After
renoving the supernatant, the solid was dried under vacuumto afford the
hydrochl ori de salt of conmpound 9 (130 ng) in a 97%yield. 10 Exanple 10:

Preparatlo und 10: n HCNHN- NQHN ~'N Noado7sH (Boc) Z0
Boc ¢l ﬁf_(f’%g?ﬁ?ﬁg ' NG 10-1 10-n HZNBoc Boc ngwrﬁszo "BEA D N N

Boc Bee H- Nn-NO HN~ N<c¢ 10-1Il H Ctf~-NI HHHI N--~NO Conmpound
10 N-cycl ohexyl - 1, 3-propanedi amine (0.808 g) was slowy added to a stirred

sol uti on Qlonekndatbi $)fﬂeﬁlb‘hﬁg DB ¥d1idit hdaevacduntl) ThdYestdile wab )ib t room

tenperature. The reactjon mxture V\%S stirred at OC Tor ours and the
react i on VEEOmAQEHREY o Hlickeeht2ls N M?Qﬁ‘ré%@raﬁ@ﬂrc@%@@ﬂﬁl ght. The

sol ution vay g Qp,{nsm,p;{’lgﬁntrat ed to give a residue, which was purified by
chr omat ograph on 5| I ca (Et CAc/ Hexane =1/2) to afford Internedi ate
10-1 (1.386 g) GHHSOE d‘%ﬁﬁd A sol ution of Internediate 10-1(500 ng) and

Boc20,( 770 ny) qi %rilni %ﬁ@qﬁi 5)?}1” The

sol ut |5on was t t%eM;lhconcent rat é ?1 t eéﬁze(s t ant %%&7@6%@%??383

PCT/ US2006A0Pmg)7 The paxsing tveas wiirsed for i0fnigetednt raphy wnperaiyrea fifier wmowing i ca gel
(Et OAc/ He%ﬁé‘&pém%%,) thi 9011%%9 thed under vacuum to afford the hydrochloride salt of

compound 9 (130 mg) in a 97% yield.

10 Example 10: Preparation of compound 10:

H
H N O O
cl 2N~ O HN "N HN "N

rn fN H _(Bock0 /[L Boc
Ci MJ\m ct tN’J\CI Cl *cn

10X 10-11

. H,N Boc Boc O
' N e B HN SN
O N Boc
| TFA
CI” N~ N’\©\/Boc Boc .
O 10-11L
HN™"N
H
8
cr N N/\©\/H H
H N\/\,NO

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-X (500 mg) and Boe,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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Internmediate 10-11 (590 ng) in an 80%yield. D isopropylethylamne (0.25
m.) was added to a solution of Internediate 10-11 (590 ng), Internediate
8-111 prepared in Exanple 8 (700 ng), and Nal (260 ng) in 1- 5 pentanol (20
m.). The reaction mxture was stirred for 24 hours at 120C and then
concentrat ed (}/ renovi ng the sol vent under vacuum The resultant re5| due
was di ssol VEY20/9884p 1 2 washed with water, dried wit RCAAREIHIT My SO,

and concentrated to give a residue. The residue was purified by

chromat ography on silica gel (Et OAC/ Hexane = 1/1) to afford Int ermedi at e

10- 111 (865 %y| el d. oI u 20% T Cl2 (3 mL) was
added to &es &’g%ﬁ %8‘; Y FiremaRgr Y@“S”ﬁa%e tﬁq@é% (fﬁ/ (2 nL). The
reaction lﬂ,tgﬁdéaﬁte\/yggjgg Eﬂlail(go%ﬁndmurs at room terrperature and
concentrated by _renoving the sol vent hydrochl oric acid ‘rg‘%e

d for

CH2CI 2 (2 nl) ropylgibylaminey(a> m&)swwédedﬁﬂé spipbign of dntepediaip il

anot her Qs90rﬂxé(]%t°e§m§ﬁaté QMEEeﬁﬁ%%RMﬁﬁe 8 ﬁ#do%%),rﬁﬁ@m 280 @Fmguper nat ant,,
the solid was dried under vacuumto afford the hydrochloride salt of

conpoénd P@ltqnpb(ﬁo W) iThe teACtRO Biyts|veas Stlr@ﬂfwg"r(lw Zoﬁ@ddheﬂEx am In a 11:
G N o SRR e sdhent bR el %fe@‘@%‘k%‘?“s B8 o6 i an
N~~% ' N Oin €8s waghtd mlith watdEAlried With athythians FSEO, and\conwnmatertio@@@n d 11 46
residue. The residue was purified by chromatography on silica gel (EtOAc/Hexane =
1/1) to afford Intermediate 10-III (865 mg) in a 70% yield.
10 A solution of 20% TFA/CH,Cl, (3 mL) was added to a solution of Intermediate
10-II (150 mg) in CH,Cl; (2 mL). The reaction mixture wag 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 stitred for another 10
minutes at room temperature. Afier removing the supernatant, the solid was dried under
15 vacuum to afford the hydrochloride salt of compound 10 (107 mg) in an 80% yield.
CI-MS (M'+1): 542.4.

- Bxample 11: Preparation of compound 11:

H
ci HNCA~CN

% O I?W
leN\’jd\CI Ci lNAﬁ’\/\N’O = r\)\w‘zc

11X 111X
HzN,\Q\/Eoc Eoc
Ny \O Boc D r

Boc

111X

O
TFA ONWN /Qt E/\/\ﬁ /O

Compound 11

46



WO 2006/ 138304 PCT/ US2006/ 022975 N-cycl ohexyl -1, 3- propanedi am ne (0. 808 g)
was slowy added to a stirred solution of 2,4,6-trichloropyrimdine (1 g)
in THE (50 nL) at roomtenperature. The reaction mxture was stirred at 0C
for 2 hours and the reaction was allowed to warmup to roomtenperature
over ni ght. g,h@ Jion was then concentrated to give gctgsiofiieere Whi ch
was purifie y C romatography on silica gel (EtOAc/Hexane =1/4) to afford
internediate 11-1 (0.349 g) in a 21%yield. A solution of internediate
11-1(349 ng) and Boc20 (544 ng) in CH2C12 (15 m.) was stirred at 25C

overnight. Th {oubst 3%35%15@@%31 sidedh® d@sud t ant  resi due
was purified gqya%hron)g?ograph on sili ca vﬁléjﬂc)&c/ Hexane =1/10) to afford
10 i nt er nesktitign of 24,6-fnichfan q (h shin BEA Flt,l})at Topp fqpperphue. 4The

Di i sopr o%«%@w% (ks Wg‘(,ﬁ’?]?o ?&&1 %etreacﬁonwis%b@éht@fw gr medi at e

11-11 termed ate ared 1 n Exanple 475 ny), and
Nal (176 wmomnmperatuea”ﬂvam@ght(m sofujion W: mmen@ﬁedrﬁpmqm@ewg, stirred for

vacudm - it §mae bY ot SAR0 bh RUEER iORERERR B 1 BIHET T

wat er , drinieradididl 1a1(6)3d9 gim al)BMsld.and concentrated to give a residue. The
residue was purified by, chr hy. o il C ne = 1/1)
to afford Intg}sr?&moﬁpg%fei@?ﬁ#{giﬁg{?%)?‘ﬁ ﬁ@??‘@ éﬁ?%s?\’olkﬁfﬁ n of 20%
TFA/ Cl(_:llz—lé g:%\?as(sﬁrrzr'tw_z)t WG oatttigid. The @hrioh was then ahmmﬂae:é mflﬁhateeultaiﬂ 111( 200 nrg)20
in . : e, . reacti xt ur, i T on room

t enper at uﬁe%g‘&rﬂﬁgsc%ﬂgﬂhyr gfoé‘ﬁ‘?"@ank Wf?ﬁﬁef@(sé e il%R/F‘r#{?F ochloric acid
For ahother 0 T AU ee et o e oo A Ler temoving. (he
super nat ant , t%"@@ﬂ’ﬂlﬁhﬂ%mﬁgq Q@Wﬁﬁéﬁ&ﬂé&ﬁﬁﬂﬁ@%ﬁt@mﬁd‘?‘%&&ﬁﬁdr ochl ori de
salt of igﬁmgpﬂnéﬁmﬁl&&% mmmbﬁe@m%kmm (iwsﬂ@b amNéMnaing) $42. 4. 25

Exanpl e arati on of cofpound 12; was prepared in a

manner siRERtagel ( %@%aﬁ%@@&%@”ﬁgﬁéﬁ@? @I@@ﬁﬁf@&ﬁﬂms’ﬁt 12@TC wethed c+1): 422, 30
47 WO 20081 d38334 bf) Qn-{o'ﬂ%% QU6 RLADher vacuum. The resultant residue was dissolved

15 in CH,Cl,, washed with water, dried with anhydrous MgSQy, and concentrated to give a
residue. The residue was purified by chromatography on silica gel (EtOAc/Hexane =
1/1) to afford Intermediate 11-IIT (427 mg) in a 51% yield.
A solution of 20% TFA/CH,C}; (4 mL) was added to a solution of intermediate
114100 (200 mg) in CH;Cl, (2 mL). The reaction mixture was stirred for 5 hours at room
20 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. |
25
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,
30
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Exanpl e 13: Preparation of conpound 13: Conpound 13 was prepared in a
manner simlar to that used to prepare conpound 10. CI-MS (M-+1): 508. 4.
5 Exanpl e 14: Preparation of compound 14: Conpound 14 was prepared in a
manner simlar to that used to prepare conmpound 8. CI-Ms (M+1): 387. 10

Exanpl e 15:_ Preparation of conpound 15: Conpound 15 wa repared in a
manner Ssi n‘iW%F"OFQ)SS?%at used to prepare conpound 8. C i’ﬁ%m(egg%ﬂi’?%”ﬁoa 15

Exanpl e 16: Preparation of conpound 16: Conpound 16 was prepared in a
manner simlar to that used to prepare conmpound 8. CI-Ms (M +1): 354.3.

20 Exanple_17: eparat.i on. of conpound 17~ Conpound 17 was prepared in a
nmanner Ssi M?’Eﬁ?&'ﬁ‘% &°?B°%H3g’are conpound 11. CI-MS (M+l): 522.4.
25 Exanpl e 18:Cdignad 88 weprefarcd i awnndr Sihilado thanussdiopBparesompamdr ed in a

manner Si n'hl ar to that used to prepare conmpound 10. C-MsS (M +1): 522.4.
30 48 WD 2806/ 138304 PCTI US2006/ 022975 Exanpl e 19: Preparation of conpound

19: CI-MS (M +1): 508.4.

Example 14: Preparation of compound 14:

Compound 14 was prepared in a manner similar to that used to prepare compound

CI-MS (M+1): 387.
10
Example 15: Preparation of compound 15:

Compound 15 was prepared in a manner similar to that used to prepare compound

CI-MS (M"+1): 403,
15
Example 16: Preparation of compound 16:

Compound 16 was prepared in 2 manner similar to that used to prepare compound

CI-MS (M"+1): 354.3.
20
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.
25
Example 18: Preparation of compound 18:
Compound 18 was prepared in a2 manner similar to that used to prepare compound
10.
CI-MS (M+1): 522.4.
30
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Compound 19 was prepared in a manner simlar to that used to prepare
conpound 11. C-Ms (M C+1l): 522.4. 5 Exanple 20: Preparation of conpound
20: NH2 NH2 ¢ ~~ Boc Boo OH O N Boc Boc " 10N.i-~Nc H wN 10 20-1 20-11
H2 TFA ONNHHHA”A~N O Conpound 20 Intermedi ate 20-1 was obtained as an

i nt er medi alyg Mbyiziagst he preparation of conpound 15. 19cNakbobeloo780) was
added to a solution of the Internediate 20-1 (200 ng) and phenol (250 ny)

in DMSO (3 nL). The reaction mixture was stirred at 251C for 1 hour. The
m xture was then heated at 120C for 8 hours under m crowave, cooled to room

t enper at UE:QmpR1Y: PRp&RIvhoAEREbolyd IEMOVI Ng the sol vent. The resul tant

resi due was dissolved in CH2Q 2, washed with_saturated aqueous, NaHCGCS,
dried with anfparewd 1??%%&@@%?@#&5&@%“?@%?%3’80? e. The
residue wgs purified by chromatography on silica gel (EtOAc/Hexane = 1/1)
to afford Internediate 20-11 (65 ng) in a 30%vyield. Internediate 20-11
(65 ng) in CHEEMS M :p2%4s added to a solution of 20% TFA/ CH2C12 (2 nl).
The rgeaction mxture was stirred for 5 hours at roomtenperature and
concentrated by renoving the solvent. 1 M hydrochloric acid (2 nL) and
CH2C12 ZxampledQ) Pisparationwbswopeand 2§ added to the residue. The mi xture was
stirred for mzn‘i nutes at roomtenperature. After renoving the supernatant,
the solid igri ed under vacuum _to afford tHe2?hydrochl oride salt of

conpound é}O &ijn an 80% vyi —0gl -@\( e ). 461.3. 49 WO 2006/ 138304
PCT/ US20087 0 5 | e P99: Preparati O d 2k Boc
%\/?\:: H N._~_MN. ::.
201 20-I

2

H
_mwa o QLN -

Nm H

Compound 20
Intermediate 20-1 was obtained as an intermediate during the preparation of
compound 15.
10 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 NaHCO;, dried with anhydrous
15 MgSQ,, and concentrated to give aresidue. The residue was purified by chromatography
on silica gel (EtOAc/Hexane = 1/1) to afford Intermediate 20-H (65 mg) in a 30% yield.
Intermediate 20-1I (65 mg) in CH2Cl; (1 mL) was added to a solution of 20%
TEA/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 CHxClz
20 (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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NH2 NH2 HN~IH d N N Boc Boc INI" NN Boc Boc H N~~N HO HON,, N 0 21-1
21-11 NH2 TFA ~-NI N'', HH HO Hi N11- No Conpound 21 Internedi ate 21-1
was obtained as an internediate during the preparation of conpound 20. 5 A
solution of 21-1 (2 g) and piperazine (10 g) in 1l-pentanol (3 nlL) was

stirred for at 120C and concentrated by renovi ent under
vacuum The" ?g'g’g?#é(ﬁt m xture was di ssolved in CHC13, P&%&ﬁ%ﬁ“@ﬁ%"% wat er,

dried with anhydrous MySO4, and concentrated to give a residue. The
resi due was purified by chromatography on silica gel (21 % NH3 (aq)/MeOH =

1/99) to giford. Lnter 1.5¢9) in a 60%yield. 10 A solution of
20% TFA/ C%@Q‘g@%nl%{f a%h%f%géémfdgﬁa solution of Internediate 20-11 (130
in CH2C12NH2 nl). The reaction mixture wasygjirred for 5 hours at room
terrper at uremt hen concent rat ed d_grmw ng solvent. 1 M hydrochloric
acid (3.nLky 5{03 Mg were tant I’6§I due. The
m xture was stirdHe r 10 m nut tr ¥ tN . After
renovi ng the supernatant, th olid 15 was dried under vacuuﬁjo af ford
t he hydrochl ori de sait of conmpound 21 (90 ng) in an 2180% yi el d>” Cl - M5
(M4+1): 453.3. Exanple 22;, Preparation of conpound 22: 20 Conpound 22 was
prepared in a manner sim M to that used to prepare conpound 21. Cl-Ms
(MF+1): 497. 41 WO 2006 188304 PCT/ US2006/ 022975 Exanpl e 23: Preparation
of corrpound—23—60n'ﬂ Nﬁ%@gr/gparelhldi in a manner similar to that used

to prepare COITDOUI’] H N
Compound 21 O
Intermediate 21-I was obtained as an intermediate during the preparation of
compound 20.

5 A solution of 21-I (2 g) and piperazine (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 CHCl;, washed with water, dried with anhydreus MgSO;, and
concentrated to give a residue. The residue was purified by chromatography on silica gel
(21% NH; (aq)y/MeOH = 1/99) to afford Intermediate 21-I1 (1.5 g) in 2 60% yield.

10 A solution of 20% TFA/CH,Cl, (3 mL) was added to a solution of Intermediate
20-I1 (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 supematant, the solid

15 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:
20 ‘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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21. CI-M5 (M-+1): 467.4. 5 Exanple 24: Preparation of conpound 24:
Conmpound 24 was prepared in a manner simlar to that used to prepare
conpound 10. C-Ms (M +1): 522.4. 10 Exanple 25: Preparation of conpound
25: Conpound 25 was prepared in a manner simlar to that used to prepare

conpound q,%) §,13m4(NF+1) 466.4. 15 Exanple 26: Prepatakigagees;sconpound
26: Conpoun 720 was prepared in a manner simlar to that used to prepare

conmpound 8. CI-Ms (M+1): 394.3. 20 Exanple 27: Preparation of conpound
27: Conpound 27 was prepared in a manner simlar to that used to prepare

conmpound 1. Cl- I%Nbﬁl 454.3. = 25 Exanple 28: Preparation of conpound
28: @moMée 205 PEAPAIE 235 nner similar to that used to prepare
conpound  21. Ehmphanf 83 kwhs préfeded3n a mifndd $imiIek 13GRHD dd BoRépaR(chitpBR@06/ 022975
Exanpl e 29 Preparatl on of conpound 29: HZ NH2 NC OHC

CI-MS (M*+1): 467.4.

Example 24: Preparation of compound 24:
Compound 24 was prepared in a manner similar to that used to prepare compound
10.
CI-MS (M™+1): 522.4.
10
Example 25: Preparation of compound 25:
Compound 25 was prepared in a manner similar to that used to prepare compound
- 1L
CI-MS (M™+1): 466.4.
15 '
Example 26: Preparation of compound 26:

Compound 26 was prepared in 2 manner similar to that used to prepare compound

CI-MS (M'+1): 394.3.
20
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.
25
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.
30
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~'N "H N* Boo DIBALN Boo Boo H N~ 29-1 29-11 NH2 HN NH H H NJ Boc Boc TFA
Hi Ni~No 29-M NH2 N 1 %- " HHHi N-" NO Conpound 29 Internediate
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 soI ution of

I nt er nedi a 29- | 1.24 g) in dry toluene (100 nL) at nder N2
(g). The ré‘g%{"t“&’ﬁ” ture was stirred for 2 hours at tpﬁl S?“&%%?éture 5%
HCl(aq) (9 nL) was then added to the solution at -60--70C and the m xture
was stirred for another 0 5 hour after the reaction tenperature was

i ncr easeda%éa;@%égg lutio %s added CH2C12 (100 mL) and 10 H2O. The
aqueous | ’S?P?rﬁ e° RN CH2C12 twice. The organic layers were
conmbi ned, drielHn th anhydrous MySO4, and, congg ntrat ed by renoving the
sol vent und%tt&%cuum The resul tant resi dll-E: %ﬂ purified by chromatography

on silica gel - H%@ne 5 1/ 2) gL af f or d er ne d| ate 29-11 (620 ng)

inab50%yield MNs yptam ne (99 Na c‘ate 29- 11
(170 ng) in CH3OH 15 (6 nL) heated at 60C f'o" 5 h cool i ng
to roomtenperature, 2daBH4 (20 ng) was sl ow y addechstp the S t| on and

the m xture was (stNHared for another 30 mnutes. The m xture was

concentrate enchetiNwi t h N1 | (aqg), extracted with CH2Cl12. The
organi c | ayerWwlis dri ] drous MgSX4 and concentrated to give a 52
WO 2006/ 138304 _BCT! U@OG/ 02@9&,@@@2;@% Theg,er €si dueltfdas purified by
chromat ography on silica gel (EtQac/ N=

29110

{51/\ NH,
/\O\/N\/\,N\O

Intermediate 29-1 was obtained as an intermediate during the preparation of

Compound 29

compound 26,

5 1M DIBAL/ether (8.35 mL) was added to a stitred solution of Intermediate 29-1
(1.24 g) in dry tolnene (100 mL) at -70~-78°C under N (g). The reaction mixture was
stirred for 2 hours af this température. 3% HCl (aq) (9 mL) was then added to the
solution at -60~-70°C and the mixture was stirred for another 0.5 hour after the reaction
temperature was increased to 25°C. To the solution was added CH,Cl, (100 mL) and

10 H;O. The aqueous Jayer was extracted with CH,Cl, twice. The organic layers were

. combined, dried with anhydrous MgSO,, and concenirated by removing the solvent under
vacuum. The resultant residue was purified by chromatography on silica gel
(EtOAc/Hexane = 1/2) to afford Intermediate 29-11 (620 mg) in a 50% yield.
A solution of tryptamine (99 mg) and Intermediate 29-11 (170 mg) in CH;0H

15 (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,C] (aq), extracted with
CH,Cl,. The organic layer was dried with anhydrous MgSO; and concentrated to give a
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to afford Internediate 29-111 (150 ng) in a 70%vyield. Internmediate 29-111
(150 ng) in CH2C12 (2 nL) was added to a solution of 20% TFA/ CH2Cl12 (3
m.). The reaction m xture was stirred for 5 hours at roomtenperature 5
and concentrated by renoving the solvent. 1 M hydrochloric acid (3 nL) and
CH2C12 (2 @lo20081s8303dded to the residue obtained abovepctiidschisse Was
stirred for another 10 mnutes at roomtenperature. After renoval of the
supernatant, the solid was dried under vacuumto afford the hydrochl oride
salt of conpound 29 (92 ng) in a 70%vyield. C-M5 (M+1): 541.4. 10

Exanpl e 30resifRice RE adsidAOwa pue @Bl BLebndogrsphi bR Hch Ac/MeOPRHY) i n a
manner simlar to that use% to prepare géo ound %g(m% -Ms (MF+1): 528.

15 Exanpl eoaffordiptenandiste 291143 SqueliBard0%3ld. conpound 31 was prepared in

manner sim | ar dyandeifte 209801 §0mPis PALE), Gddedito a 631thdR of Mot 1) - 481.
20 Exanple 32: Preparation ‘of conmpoun 2: Corrgound 32 was prepared in
h

manner si ifFAFTRGL (hal). (Bedeactonmmiapes waseirpbione hours ot reym IBPERIMEL) : 547,
comouna 316 REBnFAReS b BERIRAR o G REPRIE b s
33N. i ~ - 0 1B8B)were kififed toflEAreSilud\blitainedidbpye. The mixiure 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 29 (92 mg) in a 70% yield.
CI-MS (M'+1): 541.4.

p s W

10
Example 30: Preparation of compound 30:
Compound 30 was prepared in 2 manner similar to that used to prepare compound
29.
CI-MS (M'+1): 528.3.
15
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.
20
Example 32: Preparation of compound 32:
Compound 32 was prepared in 2 manner similar to that used to prepare compound
21.
CI-MS (M™+1): 547.4.
25

30
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O HI N~~Nlo O Conpound 33 Internedi ate 33-1 was obtained as an

internmedi ate during the preparation of 5 conpound 21.

Di i sopropyl ethylamne (0.1 nmL) and cycl ohexanecar bonyl chloride (55 ny)
were added to a solution of Intermediate 33-1 (200 ng) in CH2G 2 (10 niL).
The reacti e was stirred overnight at roomte d then
concentr at grpdo%dy&)r%s?f%‘w ng the solvent. The resultant m@%@g&df‘&g%l ssol ved
in CHC13, washed with water, dried with 10 anhydrous MgSO4, and
concentrated to give a resi due. The residue was purified by chronatography
on silica gel SEtOAc/II(_axane = 1/1) to afford Internediate 33-11 (140 ny)
ina 60%y : Bespaetionof sprpoywd FHA/ CH2C12 (3 nl) was added to a sol ution

of Internediatey33- 11(140 ng) in CHACA 2 (2 nlL) auThe reaction m xture was
stlrredfor 5 rs at room15te ture andé‘g| centrated by renoving the
sol vent . rﬁf} mog (3 } Bogver@cadded to the
residue. ThH esuHt was stlr ar'rbt es at room
tenperature. After ?m)val of Lt)he super nat ant the gﬁl d was i ed under
vacuumto afford tH& hydr ochl ori de salt of corrpound (100 ng) in an 80%

Exanpl e 34: Preparation of fgCgnpound 34: NH2 H NH2 rr | NCI rl Ny' NN Boc
Boc ~N rN _NT80G mﬁ' < Boc &NJ H,,A~ N ,-~N H34-1 34-H NH
TFArN NHHLN HN, o H NwNO

O

Compound 33

yield. 20 C-M5 (M +1): 5635142 25 54 WO 2006/ 135304 PCT/ U52006/ 022975

Intermediate 33-I was obtained as an intermediate during the preparation of
5 compound 21,

Diisopropylethylamine (0.1 mL) and cyclohexanecarbonyl chloride (55 mg) were
added to a solution of Intermediate 33-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

10 anhydrous MgSOy, énd concenirated to give a residue. The residue was purified by
chromatography on silica gel (EtQOAc/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-

1I (140 mg) in CHCl; (2 mL). The reaction mixture was stirred for 5 hours af room

15 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.

20 CI-MS (M™+1): 563.4.
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H Conpound 34 Internediate 34-1 was obtained as an internediate during the
preparation of conpound 21. Internediate 34-1(166 ng) was first dissol ved
in CH3CN (10 nmL). 2- 5 chl oronethyl benzi m dazole (42 ng) and K2CO3 (79 ny)
were then added to the above solution. After the mxture was stirred for 48
hours at rature, it was filtered and concen resul t ant
resi due vvag‘%g%ﬂ ﬁ}?@d by chromat ography on silica gel %E?@%?WEE%S: 10/ 1)
to afford Internediate 34-11 (70 ng) in a 35%yield. A solution of 20%
TFA/ CH2C12 (2 mL) was added to a solution of Internediate 10 34-11 (70 ny)
in CH2C12 (1 nL). The reaction mxture was stirred for 5 hours at room

t enper at uEzamplg 34 drpantisneicgmpeindafovi ng the solvent. 1 M hydrochloric acid
(2 m) and CH%Q 12 (1 L) were adched to t he resultant residue. The m xture

was stirred anot her 10 mn@& oomte ture After renoval of
t he super nakax \: SOhd MRS ¥ed % f feos d Hobe

hydr ochl ortinde salkt IR0 34 (50 np) 80% et I-

(M+l): 583.4. 20 515 WO 200 38304 PCT/ Ws2006/ 02294 Exanpl

Preparation of corrpound 35: NH2 O NH2 4N eH ""!I'~ HN~ ~H N-- ~N Boa N) H

"U~~N--iN 35-1 35-11 JFA'" N~HH NCHi N,-~-NO Conpound 35

| Nt er medi ate 35-1 S obtﬁged as an internedi ate during the preparation of
H/vas tadded to a solution of Internediate

conmpound 2 %2
35-1 (166 ng) in 0 mb) anecar bal dehyde (57 ng). A few

drops of acetic acid was then added Th eaction mxture was stirred for
48 hours at roomt enper at urcemgind 34

Intermediate 34-1 was obtained as an intermediate during the preparation of
compound 21. Intermediate 34-1 (166 mg) was first dissolved in CH,CN (10 ral). 2~
5 chloromethylbenzimidazole (42 mg) and K,CO; (79 mg) were then added to the above
solntion. After the mixture was stirred for 48 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 34-11 (70 mg) in a 35% yield.
A solution of 20% TFA/CH,Cl, (2 mL) was added to a solution of Intermediate
10 34-T1 (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 supetnatant, the solid was
dried under vacuum to afford the hydrochloride salt of compound 34 (50 mg) in an 80%
15 yield.
CI-MS (M*+1): 583.4.
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concentrated by renoving the solvent through distillation. The resultant

m xture was dissolved in CH2C1l2 and quenched wi th saturated agueous
NaHCO3. The aqueous | ayer 10 was separated and extracted with CH2Cl2. The
conbi ned organic |ayers were subsequently washed with water, dried with
anhydr ous SHA, filtered, and concentrated to give a _resi due, The residue
was purifi YL Y et ography on silica gel (EtOAc/ HEXAAE2WHBR2YF o give
Internmediate 35-11 (120 ny) in a 65%yield. A solution of 20% TFA/ CH2C12 (3
m.) was added to a solution of Internmediate 15 35-11(120 ng) in CH2Cl12 (2
m.). The reaction mxture was stirred for 5 hours at room tenperature and
concent r atp@Bample 35 SHTBpLrdign b @npolndadst . 1 M hydrochl oric acid (3 nL) and
CH2C12 (2 nL) were added to the reg{due. The m Xi Hf e was stirred for

another 10 mnl es at roomtenp Mre. After r vaI of the supernatant,
the solid der vacu t o aff d t eBo§aIt of
conpound 31_\% jM t #l) anpl e 36:
Preparation of corrpound \§\/ und 36 was prepared in a manr@ simlar to

t hat used to prepas®! conpound 35 56 WD 2006/ 1383C#IPCT/ US2006/ 022975
C-M5 (M-+1): 543.4. Exanpple 37: Preparation of conpound 37: Conpound 37

was prepared in a manner Iar to that used to prepare conpound 5 21.

Cl-M5 (M +1) TFH63. r;epaH ration of conmpound 38: Conpound 38
was prepared in a nmey sl rn t used to prepare conpound 10 21.
Cl-M5 (Ket+i): 564.4. Exanple 39: Pr epar on of conpound 39: Conpound 39
was prepared in a manner Sld:ﬂ]llom’ ;40 that used to prepare conpound 15 21.
Cl-M5 (MF+1): 566.4. Exanple 40: Preparation of compound 40: Conpound 40
was prepared i intemediate@p-Isianpbtained as ap firsermgdiatg dpgngdheprapasation #Hound

compound 21.

5 NaBH(OAc); (215 mg) was added to a solution of Intermediate 35-I (166 mg) in
MeOH (10 mL) and cyclohexanecarbaldehyde (57 mg). A few drops of acetic acid was
then added. The reaction mixture was stitred 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 NaHCOs;. The agueous layer

10 was separated and extracted with CH,Cly. 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
(BtOAc/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

15 35-11 (120 mg) in CHyCl, (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 fo afford the hydrochloride salt of compound 35 (85 mg) in an 80% yield.

20 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.
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20 21. C-M5 (M++l): 587.4. Exanple 41: Preparation of compound 41:
Conmpound 41 was prepared in a manner simlar to that used to prepare
compound 25 33. CI-M5 (e+l): 523.4. Exanple 42: Preparation of conpound
42: Conpound 42 was prepared in a manner simlar to that used to prepare

compound 30 3 Cl-M5 (M'+1): 557.4. 57 WD 2006/ 1383 6/ 022975
Exanpl e 43% qﬂ”i%’zf?%?{‘l on of conpound 43: | HZNBoc ~/ N cgéTﬁ%%@a N C

N 43-1 HN~- HN C N17, N ) Boc Boc NN ~!'~ Boc Boc H i -NN)H~~N
N1O 43-11 43-111 HININTFA(NJW- hHH N~ HN, - N Conpound 43

Internediate 43-1 was prepared in a 45 %yield in a manner simlar to that
5 descri bed i nCINS @) S4%4.agr aph of Exanpl e 10 using benzyl anmi ne (645 ng)
as a starting material. Diisopropylethylamne (0.27 nL) was added to a
solution of Internediate 43-1 (625 ny), Internediate 8-111 prepared in
Exanpl e BM)Prelamﬁomafco@r@Bﬁldrﬁj) in 1 pentanol (20 mL). The reaction

m xture was st rre 120C for d enovi ng

t he sol vent un ?}5@37%351?’??8”? Ds"ﬁi"lni' %ﬁﬁ@a’c&%@%ﬁ{e@a&%ﬂﬂﬁ?n Cl12C12,
washed wi t2h, water, dried w th anhydr ous I\/gSO4, and concentrated to give a
resi due. The rEf'm;u + s_sgsplr’ri fied by chromat ography on silica gel

Example 38: Preparation of compound 38:
Compound 38 was prepared in 2 manner similar to that used to prepare compound
10 21.
CI-MS (M™+1): 564.4.

Example 39: Preparation of compound 39:
Compound 39 was prepared in 2 manner similar to that used to prepare compound
15 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
20 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
25 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
30 33.
CI-MS (M*+1): 557.4.
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(Et CAc/ Hexane = 1/3) to afford Internediate 43-11 (1,100 ng) in a 65%
yield. A solution of Internediate 43-11 (200 ng) and N- nethyl pi perazi ne
(2,000 ng) in 15 l1l-pentanol (1 nmL) was stirred at 120C for 4 hours. The
sol vent was then renoved under vacuum The resultant m xture was dissol ved

in CHC13, washed with water, dried wth anhydrous NgSO4 and concentrat ed
to give a rEQPWHAS¥he residue was purified by chromatt& a‘f@ﬁ‘wy"@ﬁ silica

gel (EtOAc/ MeCH = 20/1) to afford Internediate 43-111 (215 ng) in a 70%
yield. 59 WD 2006/ 138304 PCT/ US2006/ 022975 A sol ution of 20% TFA/ CH2Cl 2 (4
m.) was added to a solution of Internmediate 43-111 (215 ng) in CH2Cl12 (2

n.). The BxempleiddrPrepaation of eoepowdi43 ed for 5 hours at room tenperature and
concentrated by renoving the solvent. 1HM"°‘&3§$U Oorgeg acid (4 nL) and
CH2C12 (2 nl) pere 4.0 the hdue. The ALNLH N stirred for
another 10 5 nute Féomte Nyef‘;ure. After renov of the supernatant,
t he solid\éy?iﬁ\ (Flo af ford—the—hydroctt ori de salt of
conmpound 43" (15 & in an 80%ylel'd. C-M (NC+l): 557.4. Exanple 44:
Preparation of corrpound 44: H2N BBbt Boc HN ,NCIl ~CI ~-NNC ~NJ 44-1 |
NINrININ CBOCTFAINNNI IN' ~ N~NO N/ HN No 10
44-11 Corrpoun ‘@ I\/bt hyl pi per ag (0 76 Et3N (0.8 nm.) were added
to a solutio 2, dlchloro- - qf\ |nBJ§tC]-I(60 m.) .
The reacti & $olfit] g ﬂ%’s $PPrred at OC,MQJT E s allowed to
warmup to roomtenperature hin 3 hours. The sol utlon t hen
concentrated to givgp residue, which was purifigdgby 15 chromatography on

silica gel (EtOAc/MeOH = 6/1) to afford Internediate 44-1 (0.76 g) in a
55% yi el d. Diisopropylne (0.25 nL) was added to a sol ution of

| nt er nei dat e 44 J\
N H H
/N\) ’\Q\/NJ\/N\O

Componnd 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-T7T prepared in Example 8 (741 mg), and Nal (275 mg) m i-
pentanol (20 mL). The reaction mixture was stirred at 120°C for 24 hours and |
10 concenirated 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/Hexane = 1/3) to afford Intermediate 43-I1 (1,100 mg) in a 65% yield.
A solution of Tntermediate 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 dissotved in CHCls, washed with water, dried with
anhydrous MgSQ,, and concentrated to give a residue. The residue was purified by
chromatography on silica gel (BtOAc/MeOH = 20/1) to afford Intermediate 43-1l1
(215 mg) in a 70% yield.
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(300 ng), Internediate 8-111 prepared in Exanple 8 (689 ng), and Nal (260
nmg) in 1- pentanol (20 nL). The reaction m xture was stirred for 24 hours
at 120C and 20 concentrated by renoving the solvent under vacuum The
resultant m xture was dissolved in CH2C12; washed with water, dried with
anhydr ous concentrated to give a residue. i was
purified b%%dgﬁg{a‘ggraphy on silica gel (EtQAc/ MeCH EP@P%%&{@%Z% ord
Internmediate 44-11 (530 ng) in a 60%yield. 59 WO 2006/ 138304

PCT/ US2006/ 022975 A sol ution of 20% TFA/ CH2C12 (3 nmlL) was added to a
solution of conpound Internediate 44-H (150 ng) in CH2Cl12 (2, ). The
reaction m xt uh eolyiion of 20% TEA/GRRCLA4 nid was added fogoieitianeidntg te3nd
concent r aj£ ;grjrgv' t 0 . I iafob M) and
CHz2dl 2 (ZE’%%r adéc}-gzg: lﬁ(gﬁ}la'elﬂf{egfsélgﬁlﬁ%FM'F%W%Q%Q%&\%?%ti rred for 5
anot her 1@mpentremdabncentotadyrperdeg fhe solvent. r Mibwdedericoridald uper nat ant |

compound i ot GDWHERaURs M ThPhf Su G RTUIOGTO T DL 45

Pr epas at i ofinutds acoopaembratire. Shapremovhl dEheapemetegathesblidwas doedwadst sini | ar

that used to prepare.c ound.. 4 | - VB : o anpl e 46:
Pr epar at i 8" t%gﬁﬂgﬁﬁg‘g’%B&qﬁﬂ?ﬁéhﬁfgmg'@%@s% Egs)é)ﬁnaé Z‘gm?gnoé%ﬁla@r(mer simlar
that used to pcepsrerepnssrund 43. Cl-Ms (M+1): 587.4. 20 Exanple 47.
Preparati on of conmpound 47: Conpound 47 was prepared in a manner simlar
that used to prepare conpound 21. C-M (tvC+l): 549.4. 25 Exanple 48:
Prepar at i @RaRble 30MRGPRHEF cokapoi@u@d 48 was prepared in a manner simlar
that used to preparé corrpoun%9 21. Cl_NBlSM +1): 50%4. Aé. 30
) 2

oC

O e

N Boc Boc TFA NN N’\O\/H

10 4411 Compound 44
1-Methylpiperazine (0.76 g) and Et;N (0.8 mL) were added to a solution of 2.4-
dichloro-6-methylpyrimidine (1 g) in EtOH (60 mL). The reaction solution was stitred 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
15 chromatography on silica gel (BtOAc/MeQOH = 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), mtermediate 8-11I prepared in Example § (689 mg), and Nal (260 mg) in 1-
pentanol (20 mL). The reaction mixture was stirred for 24 hours at 120°C and
20 concentrated by removing the solvent under vacuum. The resultant mixture was
dissolved in CH;Cl,; washed with water, dried with anhydrous MgSO4, and concentrated
to give a residue. The residue was purified by chromatography on silica gel
(EtOAc/MeOH = 5/1) to afford Intermediate 44-I1 (530 mg) in a 60% yield.

59
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60 WO 2006/ 138304 PCT/ US2006/ 022975 Exanple 49: Preparation of conpound

49: Conpound 49 was prepared in
conmpound 21. C-M5 (M +i): 521.
50: Conpound 50 was prepared in
compound 43. Cl-M (M++1): 550.
51: ConpountP ¥P6g§¥4nr epared in
conmpound 43. C-M (M+1): 580.
52: Conpound 52 was prepared in
compound 43. CI-MS (M++1): 567.
53: Conpound 5% selaiionsf @R%rIdd/CH2

manner simlar to that used to prepare
5 Exanpl e 50: Preparation of conpound
manner simlar to that used to prepare
10 Exanpl e 51: Preparation of conpound
manner sinilar to tthT’G@@BG’?z&Wﬁrepare
15 Exanpl e 52: Preparation of conpound
manner simlar to that used to prepare

4. 20 Exapple 53; Preparatiqn of conpound
%z@ﬂ%ga'@@c{%r%ﬁ%l“a%ﬂfgpma@@g to prepare

OO~ DO

conpound dmefihe M1l (k) T ch @2t FivaeRlion find@nahatfops of compound

54: Conpound was prep

In a manner simlar to that used to prepare

conpound hauts at@ponyRmpRAay andsamcentraieddyy rgnoving the solvent. 1M hydrochloric

10

15

20

25

30

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 supemnatant, the solid was
dried under vacuum to afford the hydrochloride salt of compound 44 (100 mg) in an 80%
yield.

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

Example 45: Preparation of compound 45:

Compound 45 wés prepared in a manner similar to that used to prepare compound
43,

CI-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 a 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 mamer similar to that used to prepare compound
21.

CI-MS (M'+1): 524.4.
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WO 2006/ 135304 PCTI US2006/ 022975 Exanpl e 55: Preparation of conpound 55:
Conmpound 55 was prepared in a manner simlar to that used to prepare

conpound 44. Cl-Ms (M +1): 520.4. 5 Exanple 56: Preparation of conpound
56: Conpound 56 was prepared in a manner simlar to that used to prepare

conpound &3,2&%1-3%4(Nn1): 562.5. 10 Exanple 57: Prepg %jsﬁgmpgmgorrpound

57: Conpoun Was prepared in a manner simlar to that use O prepare
conpound 44. C-M5s (M-+1): 508.4. 15 Exanple 58: Preparation of conpound
58: Conmpound 58 was prepared in a nmanner simlar to that used to prepare

conpound Edj(%ggglz@_ e Mibd bf cofkBufht 49: 20 Exanpl e 59: Preparation of conpound

59: Conpoun repared rn a manner simlar to that used to prepare

conpound 44. CompSmNewey prepel in 2 mapserEiailapodhad gsed o prepareedmmevst  conpound

60: COITpOLQ}d 60 was prepared in a manner simlar to that used to prepare

conmpound 4. Cl-M5 (Mt+1): 556.4. 30 62 WO 2006/ 138304 PCT/ US2006/ 022975
CI-MS (M"+1): 521.4.

Example 50: Preparation of compound 50:
Compound 50 was prepared in a manner similar to that used to prepare compound
43.
CI-MS (M*+1): 550.4.
10
Example 51: Preparation of compound 51:
Compound 51 was prepared in a manner similar to that used to prepare compound
43.
CI-MS (M'+1): 580.4.
15
Example 52: Preparation of compound 52:

Compound 52 was prepared in a manner similar to that used to prepare compound

43,
CI-MS (M'+1): 567.4.
20
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.
25

Example 54: Preparation of compound 54:
Compound 54 was prepared in a manner similar to thaf used to prepare compound
44.
CI-MS (M'+1): 548.4.
30
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Exanpl e 61: Preparation of conpound 61: Conpound 61 was prepared in
a-manner simlar to that used to prepare conpound 44. ClI-M5 (M 4+1):

618.4. 5 Exanple 62: Preparation of compound 62: | I N N HZN NwNo ~Ni
CHNJ N-I 8-111 CCAMC 62-1 1 ~N6~Ncl1)? N-J" '"N' NNOON o HZ H QAAN'
H-NBoc .~, N 62-n 62-11I N ~N~J H N*N TFA ~N.~-N H H 62-1V Conpound 62

1- ( Di pheny WRIMY1F M per azi ne (3.78 g) and Et3N (2.3 mLPCREPEURAYE to a 10
solution of 2,4-dichloro-6-nethylpyrimdine (2.43 g) in EtOH (200 nL). The
reaction mxture was stirred at OC for 1 hour and then was allowed to
warmup tQ room_tenperatyre within 15 hours. The solution was then
concent r a yPirRargh pORPMGAY:ch  was purified by chronatography on
silica gel (EtngbiirsyRaspidpaned trfh Bidner dimildr i @ATR&H 3 pRpée cémichnd ) in a
70% vyield., 15 Diisopropylethylamne (4.09 g) was added to a sol ution of

i nt er medi 4te 92-1 (4.0 g), internediate 8-111 prepared in Exanple 8 (5.29

g), and Nal (?Gl%ﬁs@f-i-l?‘:éoﬂ?m anol (10 nL). The reaction m xture was
stirred for 15 hours at 140C and concentrated by renoving the sol vent

underbvacuum The resultant m xture was di ssolved in CH2C12, washed w th

wat er, drk%mg@g]%p¥}¥€g§o%§o%@o§%s .and concentrated to give a residue. 20

The resid romat'ography on silica gel (EtQAc/Hexane =
1/1) to aff or@bmpotusl Fewisprapata i 4 mérheTsigilaritmthat WRddto prephrd colBBound
2006/ 1383%1 PCT/ US2006/ 022975 A solution of internedidte 62-11 (2.7 g) and
Pd/C (2.0°g) in isopropanol (30 m)

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

10
Example 57: Preparation of compound 57: _
Compound 57 was prepared in a manner similar to that used to prepare compourd
44,
CI-MS (M"+1): 508.4.
15
Example 58: Preparation of compound 58:

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

44,
CI-MS (M™+1): 496.4.
20
Example 59: Preparation of compound 59:
Compound 59 was prepared in 2 manner similar to that used to prepare compound
44,
CI-MS (M'+1): 534.4.
25
Example 60: Preparation of compound 60:
Compound 60 was prepared in a manner similar to that used to prepare compound
44,
CEMS (M'+1): 556.4.
30
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was stirred under H2 (balloon) at 60C for 3 hours and then filtered through
a celite colum and concentrated. The resultant residue was purified by
chromat ography on silica gel (EtQAc/ MeA |l = 10/1) to afford internediate
62-M (1.1 g) in a 50%vyield. 5 Internediate 62-111 (200 ng) was first

di ssol ved | 10 mL). 2- chl oronet hyl benzi m dazo nd K2CC3
(86 ny) m@ﬁ%ﬁ%é'gded to the above solution. After !{pgﬁ;ﬁ#@x ur 9e7%lvvas
stirred for 48 hours at roomtenperature, it was filtered and

concentr at ed. The resultant residue was purified by chronatography on
silica gel cNEO—l 0 fford internediate 62-1V (100 ng) in a
42%yi el d. & ngg' %ﬂz%lﬁ‘fg—ﬁfmzmz (3 nmL) was added to a solution
of intermedi at Q?onﬁauﬂd\él(“ﬂa@ﬁreﬁ&)edmmrﬂiﬁgsﬁmﬁagtdfhatuséﬁhepfeﬁﬁﬁédn@buﬁﬂ xture was
stirred for 5 hours at room tenperature and concentrated by renoving the
solvent. 1M hydrochloric acid (3 nL) and CH2C12 (2 nlL) were added to the
residue. The mothvis gruasg epghrred for another 10 mnutes at room
tenperature. After renoval of the supernatant, the solid was dried under 15
vacuurh to afford the hydrochl oride salt of corrpound 62 (100 ng) in a 84%

yield. ClgMg (el\gzﬂ,r}: ;ﬁapﬁmﬁg@ﬁ@g 63: Preparation of conpound 63:

Conpound s prep manner simlar to that used to prepare
conmpound 20 44. Cl- ): 572.4. Exanple 64: Preparation of conpound
64: Conpound 64 was p in a mnner simlar to that used to prepare
compound 25 44. Cl-M ): 576. 4. N%Nrrpl §2N6 Pﬁ%@tl on of conpound
65: Conpound 65 S pre‘p; ed i

sim | ar tg thaf@sed to prepare
conmpound 30 211 Tl - M5—{¥-G+1) : ) / US2006/ 022975

Exanpl e 66: Prép tion of conpo 66. Oorrpound 66 was prepared in a
manner simlar to that used to pr Jar e compound 21. CI-MsS (MC+1): 535.4.

¢* . f&w oo e D
% n oc ng _ My HN\/’ /\Q\, O

62- 62-1I1

%LN(\ N’KEEN 'Boc B A QJ\,N \)QN H

\) H \/“\/N N\/\/N\O
62-IV Compound 62

1-(Diphenylmethyl)piperazine (3.78 g) and Ef;N (2.3 mL) were addedto a
10 solution of 2,4-dichloro-6-methylpyrimidine (2.43 g) in EtOH (200 mL}. The feaction

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.

15 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 vacoum. The resultant mixture was dissolved in CH;Cl,
washed with water, dried with anhydrous MgS8Q,, and concentrated to give a residue.

20 The residue was purified by chromatography on silica gel (EtOAc/Hexane = 1/1) to
afford intermediate 62-I1 (2.7 g) in a 31% yield.
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5 Exanple 67: Preparation of conmpound 67: Conpound 67 was prepared in a
manner simlar to that used to prepare conpound 21. CI-M5 (M +l): 569. 4.
10 Exam I p a 68: Preparation of conmpound 68: Conpound 68 was prepared in a
manner simlar to that used to prepare compound 21. C-M (M+i): 525.4.

15 Exanpl e _69: Preparation of conmpound 69: Conpound 69 repared in a
manner Ssi m"Y%?“Of’E?s?(Hat used to prepare conpound 21. CIP\-E%%S%R?&E?S 547. 3.

20 Exanple 70: Preparation of conmpound 70: NH2 NH2 N ~yl,~y N 11 HrNrv
N Boc Boc HN~.J AH ~J~.N.J ¢ ON~-IJ.J H 70-1 ~~~ 7041 NH2 |I TFA NgN-''

N.i ,N H Conpound 70 Internediate 70-1 was obtained during the preparation
of conpound 21 .A sobgionof intsoeditaoll (30g) awsPHOAR Oz drigpropansd (30milbn of

1, 4l BBl PCORR B SRRl () 20, 51 (40
The resul tephmyandicongentvetes. Fhe iehiltant residuetwas perifieg ba plrymatngrsphyiona gel
(Et OAc/ MeQhticG gel (BtOAC/ MeOH = 10/1) to afford intermediate 62-I11 (1.1 g) in  50% yield.

5 Intermediate 62-1IT (200 mg) was first dissolved in CH;CN (10 mL). 2-
chloromethylbenzimidazole (51 mg) and K;CO; (86 mg) were then added to the above
solution. After the mixture was stirred for 48 hours at room temperature, it was filiered
and concentrated. The resultant residue was purified by chromatography on silica gel
(EtOAC/MeOH = 10/1) to afford intermediate 62-IV (100 mg) in 2 42% yield,

10 A solution of 20% TFA/CH,Cl, (3 mL) was added to a solution of intermediate -
62-1IV (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

15 vacuum to afford the hydrochloride salt of compound 62 (100 mg) in a 84% vield.
CI-MS (M*+1): 582.4.

Example 63: Preparation of compound 63:
Compound 63 was prepared in a manner similar to that used to prepare compound
20 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
25 44.
CEMS (M"+1): 576.4.

Example 65: Preparation of compound 65;
Compound 65 was prepared in a manner similar to that used to prepare compound
30 21.
CI-MS (M*+1): 525.4.
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20/1) to afford Internediate 70-H (163 ng) in a 82%yield. 5 A solution of
20% TFA/ CH2C12 (3 nlL) was added to a solution of internediate 70-H (163
ng) in CH2C1l2 (2 nmL). The reaction m xture was stirred for 5 hours at room
tenperature and concentrated by renoving the solvent. 1 M hydrochloric acid
(3 nm) an 2 nL) were added to the residue. T ] S
stirred fog‘"gﬁﬁﬁ?é?ﬂglo m nutes at room tenperature. A?’?g}rﬂsé%tgﬁgz\g/%%lgaof t he
supernatant, the solid was dried under 10 vacuumto afford the

hydrochl ori de salt of conpound 70 (164 ng) in a 86%yield. C-M (M +1):
664. 4. . ExBgupip® 661rrefiraRaloftdmidusd 6ezompound 71: Conpound 71 was prepared in
a manner simlar to that used to prepare, conpound 15 21. CI-MS (M++1):
597. 4. Exanpl e Cropoddeayas preprredin aupampeisilay 1o thetdwgddo nepare canepoupdt epared i n
a manner spynlar to that used to prepare conmpound 20 21. C-MS (M +1):
468. 3. Exanple 73: Preparation of conmpound 73: Conpound 73 was prepared in
a manner sim| &-MSMHA:5386d to prepare conpound 25 21. Cl-MS (M 4+1):
530. 4.5 Exanpl e 74: Preparation of conpound 74: Conpound 74 was prepared in
a manner simlar to that used to prepare conpound 30 35. Cl-M5 (M +1):
523. 4. 66 EyanpkR; Be@egdinPCIny®aed6l: 022975 Exanpl e 75: Preparati on of
conpound 75: s prepared in.a.manper simlar to that used to
prepar e corrpo%lglggf‘ﬁlfa %I%%%ref’ %chﬁxla)n}mggrf}rﬂ{m%%@gﬁgpgregg? G%P%oﬁgé ation of
conpound 7&. Conpound 76 was prepared in a manner simlar to that used to
prepare corrpoueg_MS M'+1): 569.4.

10
Example 68: Preparation of compound 68:

Compound 68 was prepared in a manmer similar to that used to prepare compound

21.
CI-MS (M™+1): 525.4.
15
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.
20

Example 70: Preparation of compound 70:

NH,
&

N ° c
O e e SR IS VAL ROV.N X

HN WN\O
701 7
NHz '
N
A
TFA H N
@,O\EjN\gl(\)N H,\Ck,ﬁ\/\,ﬁ\o
Compound 70

Intermediate 70-I was obtained during the preparation of compound 21.
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44, C-M5 (MF+1): 566.4. 10 Exanple 77: Preparation of compound 77:
Conmpound 77 was prepared in a manner simlar to that used to prepare

conpound 44. C-Ms (M +1): 386. 15 Exanple 78: Preparation of conpound
a manner simlar to that used to prepare
compound 44. Cl-MS (M +1): 565.4. 20 Exanple 79: Preparation of conpound
a manner simlar to t hACTHSEYAEYSr epar e
conmpound 70. Cl-Ms (I\/F+1) 640.4. 25 Exanple 80: Preparation of conpound
a manner simlar to that used to prepare
conpound 33. Cl-MS (Mt+1): 537.4. 30 67 WO 2006/ 138304 PCTI US2006/ 022975

78: Conpound 78 was prepared in
79: ConpountP 7643885 epared in

80: Conpound 80 was prepared in

Exanpl e 81: Pr dpwhutiop ghinstmedisiasih{d5%5me), Sphsnerypienyiisoaysnatr @pmekd i n a
manner  si Mna% N @ gg(iﬁmgun bagBaspspe WhnigiIng ki Mhclafbiebd

Exanpl e 82: Prepara

was prepar e

manner si rdhegesuttant tdsaiue Wgsanmﬁcd tyr chpenato grapihp owisitica g8(EtOAc/MeOH =

10

15

20

25

30

20/1) to afford Intermediate 70-II (163 mg) in a 82% yield.

A solution of 20% TFA/CH,Cl; (3 mL) was added to a solution of intermediate
70-10 (163 mg) in CH,ClL, (2 mL). The reaction mixture was stirred for 5 hours at room
temperature and concentrated by removing the solvent. 1 M hydrochioric 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 supematant, 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 fo 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.
66
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Cl-M5 (M+1): 521.4. 10 Exanple 83: Preparation of conpound 83: Conpound
83 was prepared in a manner simlar to that used to prepare conpound 33.
Cl-M5 (M+1): 586.4. 15 Exanple 84: Preparation of conmpound 84: Conpound
84 was prepared in a manner simlar to that used to prepare conpound 44.

Cl - M5 (M+&)020d51%83%4 20 Exanpl e 85: Preparation of cog@%gggmgémﬁorrpound
85 was prepare manner simlar to that used to prepare conpound 44.

C-Ms (M+1): 546.3. 25 Exanple 86: Preparation of conpound 86: Conpound
86 was prepared in a manner simlar to that used to prepare conpound 70.
Cl-Ms (MF+1): 552 4. 30 6? WO 2006/ 138304 PCT/ US2006/ 022975 Exanpl e 87:
Prepar at i nijsRATion of COQPHH&]% 87 was prepared in a manner sinmlar to

that used to PLeRBEAITEHR ed3@ a ntanndylintiRe-fb)that 26ed tdtprephe Eospomide 88:
Preparati on of conpound 88: npound 88 was prepared 1n a manner simlar to

that used 3o prepare conpound 35. C-M5 (Mt+l): 509A
CI-MS (M"+1): 537.4.

Example 76: Preparation of compound 76:
Compound 76 was prepared in a manner similar to that used fo prepare compound
44,
CI-MS (M'+1): 566.4.
10
Example 77: Preparation of compound 77:
Compound 77 was prepared in 2 manner similar to that used to prepare compound
44,
CI-MS (M™+1): 386.
15
Example 78: Preparation of compound 78:

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

44,
CLMS (M™+1): 565.4.
20
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.
25
Example 80: Preparation of compound 80:
Compound 80 was prepared in a manner similar fo that used to prepare compound
33.
CI-MS (M'+1): 537.4.
30

67



10 Exanpl e 89: Preparation of compound 89: Conpound 89 was prepared in a
manner simlar to that used to prepare conpound 43. CI-M5 (M-+1): 475. 3.
15 Exanpl e 90: Preparation of compound 90: Conpound 90 was prepared in a
manner simlar to that used to prepare conmpound 44. Cl-M (e+l): 453.4.
20 Exanple 91. Preparation of conpound 91: Conpound 91 was prepared in a
manner si mivYar%& ¥ at used to prepare conpound 44. c@FW§SQWﬁE¥‘E 494. 4.
25 Exanple 92: Preparation of conpound 92: Conpound 92 was prepared in a
manner simlar to that used to prepare conmpound 34. Cl-M (e+l): 601. 4.

30 69 WO 2006/,138304 PCT/ US2006/ 975 Exanple 93: Preparation of conpound
93: Conpoéﬁ%ﬁgéepﬁ‘ia@ﬂ#é’ﬁm??@g%ianner simlar to that used to prepare
compound  34. Chmpdand Qﬁﬂ@praﬁéﬁiﬁama&m&ﬂﬂﬂﬁseﬂo h@kbmpbugd conmpound

94: Corrpognd 94 was prepared in a manner simlar to that used to prepare
compound 333. CI-Ms (M C+l): 577.4. 10

CI-MS (M'+1): 537.4.

Example 82: Preparation of compound 82:

Compound 82 was prepared in a manner similar to that used to prepare compound
33.
CI-MS (M'+1): 521.4.
10
Example 83: Preparation of compound 83:

Compound 83 was prepared in a manner similar to that used to prepare compound
33.

CI-MS (M'+1): 586.4.
15
Example 84: Preparation of compound 84:

Compound 84 was prepared in a manner similar to that used to prepare compound
Ad,

CI-MS (M*+1): 524.4.
20
Example 85: Preparation of compound 85:

Comﬁound 85 was prepared in a manner similar to that used to prepare compound
44,
CI-MS (M'+1): 546.3.
25
Example 86: Preparation of compound 86:

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

CEMS (M*+1): 552.4.
30
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Exanpl e 95: Preparation of conpound 95: ot NH2 F3C'NH N HN(.~N ~~H-N Noc
(CF3CO) 20 Boc Boc F3CyN J H-N,-.N~ 95-1 0 95-11 0 F3C NH TFA NH
F3CYNO 0 Conpound 95 Internedi ate 95-1 was obtained during the preparation
of conmpound 21. 15 A solution of internediate 95-1 (150 ny),

trifluoroa t%“%@%%dri de (240 ng), and Et3N (230 ny) ﬁh?m)gld%ﬂz% 10 nil)
an

was stirred a verni ght and then concentrated. Thé resu resi due
was purified by chromatography on silica gel (EtOAc/MeOH = 20/1) to afford
Internediate 95-H (148 ng) in a 76%yield. A solution of 20% TFA/ CH2Cl 2 (3
m.) was added to a solutiagn of conpound 95- 20 Il (148 ng) in CH2Cl 2 (2

nL). The Example §7nPrepscefipnet ¢earcend $¥ed for 5 hours at room tenperature and

concent  at ed Ryl R Was phase kiRimedsiiM 1Yo nacika prpmeiconidndl)  and

CH2CI 2 (2 nmL) were added to'the residue. The m xture was stirred for
anot her 1%.70 WO 2006/ 138304 PCTI US2006/ 022975 mi nutes at room

t enperat ure. t \Y/ of the supernatant, the solid was dried under
vacuumto affﬁlﬁé%eﬂ?'d?gghl oride salt of conpound 95 (127 ng) in a 92%

yieldg Cl-M5 (M+1): 645.3. 5 Exanple 96: Preparation of conpound 96:
compound Ssiicss bR foRaBRRE 51 E LT (%07 Charat i on of compound
97: Compound 88 was prepared in a manner similar to that used to prepare compound
35.
CI-MS (M™+1): 500.4.
10
Example 89: Preparation of compomid 89:
Compound 89 was prepared in a manner similar to that used to prepare compound
43,
CI'MS (M™+1): 475.3.
15
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.
20
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.
25
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.
30
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Compound 97 was prepared in a manner simlar to that used to prepare
compound 43. C-Ms (M +1): 519.3. 15 Exanple 98: Preparation of conpound
98: Conpound 98 was prepared in a manner simlar to that used to prepare
conpound 43. C-M5 (M +1): 511.3. 20 Exanple 99: Preparation of conpound
99: Conpound 99 was prepared in a manner simlar to that used to prepare
conpound 80208034 M t +1): 459.3. 25 Exanpl e 100: Pr &53REI6M228t5 conpound
100: Conpound 100 was prepared in a manner simlar to that used to prepare
conpound 43. C-MS (M++1): 638.5. 30 71 WD 2006/ 138304 PCT/ US2006/ 022975
Exanpl e 1Q1: Pr ration of co 1d 101: Conpound 101 was prepared in a
manner si M%W?%w% g° g‘%ﬁggare compound 43. Cl-Ms (M +l): 605.5.

5 Exanpl e 102:Cdismad 93 waiprépared dip@bmer bdar tChaneed pldevaspqnépared in a
manner simlar to that used to prepare conpound 43. C-M (M+l): 553.4.
10 Exanpl é4103: Preparation of conmpound 103: Conpound 103 was prepared in a

manner sim | arctgsiddtyusgd. to prepare conpound 44. Cl-M5 (M +1): 549. 4.
15
5

Example 94: Preparation of compound 94:
Compound 94 was prepared in a manner similar to that used to prepare compound
33.
CEMS (M'+1): 577.4.
10

Example 95: Preparation of compound 95:

0
F3C™NH

N
: A
NTNTN Boc  Boc (CF3CO)L0 A
H — “N
S 9511 :

NH,

95-1

O
FsC)LNH
by
NNTN
Wsas el
QO

Compound 95

TFA

1S

Intermediate 95-I was obtained during the preparation of compound 21.
15 A solution of intermediate 95-1 (150 mg), trifluoroacetic anhydride (240 mg), and
Et:N (230 mg) in CH2Cl, (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% vield.
A solution of 20% TFA/CH,Cl; (3 mL) was added to a solution of compound 95~
20 11 (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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Exanpl e 104: Preparation of compound 104: Conpound 104 was prepared in a
manner simlar to that used to prepare conpound 44. Cl-M5 (M +1): 523.4.
20 Exanpl e 105: Preparation of conmpound 105: Conpound 105 was prepared in a
manner simlar to that used to prepare conpound 44. C-M5 (M +1): 524.4.

25 Exampl egfsBREfRar ati on of conpound 106: Conpound 1P uiageeherared in a
manner simlar to that used to prepare conpound 33. CI-Ms (M++1): 580. 4.

30 72 WD 2006/ 138304 PCT/ US2006/ 022975 Exanpl e 107: Preparation of
conmpound 107 Compound 107 was prepared in a rranner simlar to that used to

repare d 44, Cl 108: aration of
(F:)orrgound R’J‘g es(%ﬁ?%‘ﬂjﬁﬁ‘pfﬁ%r ebﬁﬁé'ﬂgaﬁggfhieﬁ“pﬁ @E ‘g'l QPG‘{‘H‘BFrhat used to
prepare  caemaiodfféd thdiydidohioddelshlt obé@dphund 95Q15PeagNih @ 93RQ:eldr epar ati on of

corrpound 109: NN-~I'~qg~SC OXHBoc Boo HNN H CNocc Boc o
\ t;~J ~N—~N 5?5@&'&1&8@5%

5 Example 96: Preparation of compound 96:

Compound 96 was prepared in a manner simifar to that used to prepare compound
43,

CE-MS (M'+1): 515.4.

10 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.

15 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.

20 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,
25 Example 100: Preparation of compound 100:
Compound 100 was prepared in a mamner similar to that used to prepare
compound 43.

CI-MS (M'+1): 638.5.

30
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NH2 N TFA NN HON,,- N Conmpound 109 Internedi ate 109-1 was obtai ned
during the preparation of conpound 21. 15 A solution of internediate 109-1
(100 ny), isopropylsulfonyl chloride (35 ng), and Et3N (30 ng) in CH2Cl12
(10 M) was stirred at 25C for overnight and then concentrated. The

resul tant resi s purified by chromat ography on silji I t OAc/ MeCH
= 20/1) tovg(??og’?lgss}(’\@ternedi ate 109-11 (100 ng) in a 86%C§ﬁ)§?‘)§§/02&s ol ution

of 20% TFA/ CH2C12 (3 nlL) was added to a solution of conpound 20 109-11(100
ng) in CH2C12 (2 mL). The reaction m xture was stirred for 5 hours at room

tenperatuce _and.concentrated by r ving the solvent. 1 M hydrochloric acid
(3 nm) a&%ri&gtlzp?mwoxé‘?@%%‘g@'to the residue. The m xture was
stirred for antényeoand D1 waspitp@sd fia HOaaen Sirkildp & Bitueel toflepgEé renoval of the
super nat ant th(gﬂ_s[ol id was dried under vacuumto afford the hydrochl oride

salt of cBHRSURY™*109 (80 ny) in a 87%yield. 25 CI-Ms (I +l): 559.3. 73 WO
2006/ 138304 PEIELNSZOAOONRBS/5 Exanple 110: Preparation of conmpound 110:
Compound 110 was prepared in a manner simlar to that used to prepare
conpotind 70. CI-Ms (M +1): 602.4. 5 Exanple 111: Preparation of conpound

111: Corrpg%lelﬂo’h._ armoﬁgggﬁgpogﬂdfmr:mnner simlar to that used to prepare
conpound : - (ﬁ/’+1): 582. 4. 10 Exanple 112: Preparation of conpound
112: Conpound Jenmowed103rvesarepared in aamarmerrsimilss knthitased to prepare used to prepare
conmpound éo‘h:po%d&@ (&t+1):'537.4. 15

CI-MS (M*+1): 553.4.
10
Example 103: Preparation of compound 103:
Compound 103 was prepared in 2 manner similar to that used to prepare
compound 44.
CI-MS (M™+1): 549.4.
15
Example 104: Preparation of compound 104:
Compound 104 was prepared in 2 manner similar to that used to prepare
compound 44.
CI-MS (M'+1); 523 4.
20
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.
25
Example 106: Preparation of compound 106:
Compound 106 was prepared in a manner similar to that used to prepare
compound 33. '
CEMS (M*+1): 580.4.
30
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Exanpl e 113: Preparation of compound 113: Conpound 113 was prepared in a
manner simlar to that used to prepare conpound 33. CI-M5 (&t+1): 563. 4.
20 Exanpl e 114: Preparation of conpound 114: H BooNH NH2 Boc. NH

HZN, --~IN~ | t UHHHC HHH pN-~NO b N~IV~ COZH 114-1 114-11 gN N.i~N
Compound 1 - but oxycar bonyl am no- net hyl ) benzoi 0 ng) was
di ssol ved f’!@ﬁ@gﬁ (50 m.). N-cycl ohexyl-1, 3- propanegl am ne&q}zfﬁg

1- hydroxybenzo-triazole 25 hydrate (HOBt, 645 ng), 4-nethyl norphol | ne
(1,607 ng), and 1-(3-(dinmethyl 74 WD 2006/ 138304 PCT/ US2006/ 022975

am no) propyl ) -3-et hyl carbodi i m de hydrochloride (EDC, 740 ng) were added to
t he above%@ﬂa&—% @Q@B‘Pﬁ?é’l"ﬁ’o‘mﬁﬁé 7:reaction mxture was stirred at 25C
for 18 hours a ) and Et OAc
(2450 ) The e e e oS0 and wer o
concent r atce@poupiddr esul t ant resi due was 5 purified by chromatography on
silica gel (EtQfp gﬁw— %p 1) to afford internediate 114-1 (1,000 ng) in
a 65%yield. Asolutio in ether (1.0 M 20 nL) was added to a

sol ut #on of 114-1 (1,000 rrg) in MOH (10 nmL) at 25 C. The m xture was
stirred f I ture. After renoval of the

super nat a%—é?rlej—seélpﬁepg}mno Pﬁégﬁ}@qggr vacuumto in afford the

hydr ochl ori de §ainp01mﬂ 10$tvay preghiraitie a nhdaet bin(i[Ax3 thnag hsetd ho grepaddo yi el d.
D||sopropyl eth g ne (134 ng) was added to a solution of internediate
114- 11 ?Pé‘f} internmediate 90-1 prepared in Exanple 90 (184 ng), and
Nal (22 ng) |nclMsp(MT¥r§)ns$3,4,5 m.). The reaction m xture was stirred for 15
hours10at 140C and

) Example 109: Preparation of compound 109:

NH, .
NH2 >_ i'\:\
N %CI ' N Boc Boc
iy NSAR RN
OO e, Y 0
109-1 \O 109-11
NH,

A
TFA Q @\l ﬁ/\Q/H H
Compound 109

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

3 A solution of intermediate 109-1 (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

20 10911 (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.

25 CI-MS (M*+1): 559.3.
73



concentrated by renoving the solvent under vacuum The resultant m xture
was 15 dissolved in CH2CI 2, washed with water, dried with anhydrous MjSO4,
and concentrated to give a residue. The residue was purified by
chromat ography on silica gel (21% NH3(aqg)/MeOH =1/15) to give conpound 114
(213 mg) in a 53%yield. C-M (&t1): 467.3. 20 Exanple 115: Preparation of
conpound 11‘3‘?20@?{% Mnd 115 was prepared in a manner Ssi FFFF@?MPWZ?%& used to
prepare conpound 44. Cl-M5 (&+i): 536.4. 25 30 75 WO 2006/ 138304
PCT/ US2006/ 022975 Exanpl e 116: Preparation of conpound 116: ON N ~j
HNrJ ~H i _Noo. Boc ' Q N~ 4 ~H' j~ BoN 10 116-1 Ib( 116-11 TFA N'N' H
HA . W&Fﬁ%}l—osz%ﬁﬁBﬁﬁﬁonlp%ﬁdﬁpérnedi ate 116-1 was obtained during the
preparation ofcdngipmtiig v proparkd BN tifAndrBinTlal toAR4 usadad pRpRLY| car bonyl
chloride (96 ng) were added to a solution of intermediate 116-1 (200 np)
in CH2C12°qupd JO. The reaction mixture was stirred overnight at room
t enperat ure argk £ ptrated by renoving the solvent. The resultant
m xture was dirtgsﬁg?% 1?{1%%%013, washed with water, dried w th anhydrous
MySO% and concentrated to give a residue. The residue was purified by
chr omat og ) . Led o c/ Hexane = 1/1) to afford internedi ate
116-11 (1 %P%p%%tlﬁ’é‘%?f‘gﬂ&’ﬁ%ﬂ?gl ution of 20% TFA/ CH2C12 (3 nlL) was
added to a solCrmpoandilliwes prepeeld AmtagnanhidrGivhilar (A& wsgdto prp&E2Cl 2 (2 nl). The
reaction ng'xtour[? Jas stirred for 5 hours at room tenperature and
concent r at &d’ 331/ ?érmvi ng the solvent. 1 M hydrochloric acid (3 niL)

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:

Boewy NHa

aane) \C%nwno e “OIHWHO

H
COMH
e
£y E“G\éﬁwn\o

Compound 114

BOG“NH

114-1 134-1X

4-(tert-butoxycarbonylamino-methyl)benzoic acid (1,000 mg) was dissolved in
CH;Clz (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-
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15 and CH2C12 (2 nmL) were added to the residue. The resultant m xture was
stirred for another 10 mnutes at roomtenperature. After renoval of the
supernatant, the solid was dried under vacuumto afford the hydrochl oride
salt of conpound 116 (93 ng) in an 80% yield. C-M (&*+1): 520.4. 20 25
76 WO 2006(,‘,303%%)@ / US2006/ 022975 Exanple 117: Pr epg&%gﬂﬂﬁ,@fmﬁorrpound
117: ¢c HNrJ H Nocc Bc O117-1 117-11 ~ TFA NO rJ4 NH
'~N~N~ Compound 117 Internediate 117-1 was obtai ned during the preparation
of conmpound 62. 5 A solution of Internmediate 117-1 (200 ng), cycl ohexyl

I socyanat emirbJpropyl)-3-athellcarbddsibidedR-drsghlomide (EEECIL@ nfg) verd dddede tist i rred at 25C
for overni ht d t hen c rat ed The re purified by
chr omat og H%?ﬂ?@&%}’eﬁrﬁfﬁaﬁ%’@%@gwws%ﬁg 8! t§’f 83'1‘ nt er medi at e
117-11 (17a2en%)s phifitioned ¥webiewiler (A5EOL) dnd B0 AE (ﬁ@%lﬁfEW'IHdZ&ixﬁm{dS m.) was
added to a sol ut| on of  conpound 1‘5@&17 | 1(172 CH2Cl 2. (2 m_) The

reaction rAEaRIGlRyersIere frigd oxer asP Opnh sigFeco TenFﬂ%rgn)mFé‘??ﬁm{eﬁ‘fi

concentr at;ﬁﬁﬁéww mdt@apw 811 &ﬁéé’g’eﬂfEtOAc/MehﬂIﬂ swie aff&deaﬁexdae&&e rrL) and
CH2C12 (2 nL) were added he residue. The m xture was stirred for

anot her dlmhmoéyg)aﬂaﬁéémeﬂfbrrperature After renoval of the supernatant,

h l'id I f
compound 117 ( 1B ol 00l YAE B0 el e o ol 115

Pr epar at i ong)af MsOHpa0 md.) 2125: *CCTip oniprivre e stiveed f?irléélﬂvféatﬁoﬁma manner sinilar
to that u%&ﬂpe&&m@r B! fmovd SPAY E\ﬂ;eﬁn%tlm, 9 sStla ¥R abiditbibr vacain -

10 afford the hydrochloride salt of intermediate 114-1 (743 mg) in a 73% yield.
Diisopropylethylamine (134 mg) was added to a solution of intermediate 114-I1

(250 mg), intermediate 90-I prepared in Example 90 (184 mg), and Nal (22 mg) in 1-
pentanol (5 mL). The reaction mixture was stirred for 15 hours at 140°C and

concentrated by removing the solvent under vacuum. The resuliant mixture was
15 dissolved in CH,Cl,, washed with water, dried with anhydrous MgSQs, and concentrated
to 'give aresidue. The residue was purified by chromatography on silica gel (21%
NH3(2q)/MeOH = 1/15) to give compound 114 (213 mg) in a 53% yield.
CI-MS (M'+1): 467.3.

20 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.

25

30
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Exanpl e 119: Preparation of compound 119: Conpound 119 was prepared in a
manner simlar to that used to prepare conpound 116. 25 Cl-M5 (M +1):
565.4. 77 WD 2006/ 138304 PCTI US2006/ 022975 Exanpl e 120: Preparation of
conpound 120: Conpound 120 was prepared in a manner simlar to that used to
pr epare cor&oound 117. C-M5 (M +1): 551.4. 5 Exanple_121: Prezparati on of
compound 1Y 2¥9EH#) H Ni, BO HNJ  BOO BOO ( CF3C0) 20 HEKIUROP229751 _ |
121-11 ~ NTFArN%HH F3C-NJ H' N, -,N O Conpound 121 10 Internedi ate
121-1 was obtained during the preparation of conpound 62. A solution of
internediate 121-1 (200 nmg), trifluoroacetic anhydride (257 ng), and Et3N
(155 ny) Exenmilo 162 Pregaation of ommpoynd Fiéed at 25C for overnight and then
concentrated. The resultant residue_was purified by chronatography on
silica gel ( c/ MeCH =15/1) to ajfford interﬁ;ﬁate 121-11 (163 ng) in a

71% yi el d. ' ' of ,20% TRAJEH2C12 (BN delgd g a sol ution
of corrpoum!(\]})ﬁﬂm% CH2d 2 ( 633) Thé' r Xt ure was
stirred for 5 houri]ﬁ?t room nperature afd concent Eﬁed by ving the
solvent. 1 M hydro oric acid (3 nL) and CH2Cl 2 (é ) were added to the
residue. The mxture was |stirred for another 10 mnutes at room
tenperature. After reno of the supernatant, the solid was dried under 20

vacuum t o af fér d t?ge(\h:yg i de saht of compound 121 (127 ng) in an 84%
548,
)

yield. C-M (M N~

Compound 116

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

5 Et;N (0.18 mL) and cyclopropylcarbonyl chloride (96 mg) were added toa
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
MgS0,, and concentrated to give a residue. The residue was purified by chromatography

10 on silica gel (EtQAc/Hexane = 1/1) to afford intermediate 116-IT (126 mg) in a 57%
yield.
A solution of 20% TFA/CH;Cl; (3 mL) was added to a solution of intermediate
116-1I (126 mg) in CH,Cly (2 mL). The reaction mixture was stirred for 3 hours af room
temperature and concentrated by removing the solvent, 1 M hydrochloric acid (3 mL)
15 and CH>Cl, (2 L) were added to the residue. The resultant mixture was stirred for
another 10 minutes at room temperature. After removat of the supernatant, the solid was
dried under vacuum to afford the hydrochloride salt of compound 116 (93 mg) in an 80%
yield. |
CEMS (M'+1): 520.4.

20

25
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Exanpl e 122: Preparation of compound 122: Conpound 122 was prepared in a
manner simlar to that used to prepare 25 conpound 62. 78 WO 2006/ 138304
PCT/ US2006/ 022975 ClI-Ms (M++1): 600.4. Exanple 123: Preparation of
conpound 123: Conpound 123 was prepared in a manner simlar to that used to
prepare 5 62. C-M5 (MH+1): 520.4. Exanple 124 i on of
conpound 1 :ﬂﬁgﬁ%gﬁnd 124 was prepared in a manner si%? gﬁaﬁg Zﬁét used to
prepare 10 conpound 117. CI-M5 (&+1): 567.4. Exanple 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: Preparation of
conpound E&%ﬂﬂégiﬁﬁmmﬁﬁﬂ92Bf%H§WBW%Hﬂ?ed in a manner simlar to that used to
prepare 20 conpound 116. Cl-Ms (M-+1): 522. 4. anpl e 127: Preparation of
conpound 127: npound 127 was prepared in a ma r simlar to that used to
prepare 25 c ound 116. Cl - M ): 562.80N aMp 1238: Bycepar ati on of
conpound 128 d pd28 peas q:?ﬁﬁdkﬁﬁnner sidhar~t hat used to
prepare ~tonpbu SIS (Mt +1) 158142 3. 79 WD 20061138

PCTI US20061 022975 jfxanpl e 129 Preparation of conpaund 129:

ENLN
S, UH\HJ\J@ J\{'\'!/\Q,H\/\/EO
0
Compound 117
Intermediate 117-1 was obtained during the preparation of compound 62.
5 A solution of Intermediate 117-I (200 mg), cyclohexy! isocyanate (42 mg), and
Et;N (62 mg) in CH;Cl, (10 ml) was stixred 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 117-11 (172 mg) in a 72% yield. .
A solution of 20% TFA/CH,Cl; (3 mL) was added to a solution of compound
10 117-1I (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.
15 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.
20 CI-MS MT+1): 551.4,

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

25 CI-MS (M™+1): 565.4.
ri



Compound 129 was prepared in a manner simlar to that used to prepare
conpound 43. CI-M5 (M +1): 530.3. 5 Exanple 130: Preparation of conpound
130: Conpound 130 was prepared in a manner simlar to that used to prepare
compound 43. C-M5 (M +1): 528.3. 10 Exanple 131: Preparation of conpound
131: Conpound 131 was prepared in a manner simlar to that used to prepare
conpound 43VO MO8\ C+1 ) : 609.5. 15 Exanple 132: Pr &FASHHI20F conpound
132: Conpound 132 was prepared in a manner simlar to that used to prepare
conpound 43. CI-M5 (M +1): 613.4. 20 Exanple 133: Preparation of conpound
133: Conpgund .1 S prepared in manner simlar to that used to prepare
conmpound %%@—%ﬁ—ﬁés&(%mf tf’)“:"?%‘i‘ﬂ?"?}“.’d Exanpl e 134: Preparation of conpound
134: Conpound (J«fnfbommrﬁs@fdg&eﬁmaanmmﬁiﬁlastdﬂlhtm&adtt@pfeb@é used to prepare
conpound 43. Cl-N5 (M+1): 622.4. 30 80 WD 2006/ 138304 PCT/ US2006/ 022975
Exanpl e 18‘5‘.1P"|“P‘EHJration of conmpound 135: Conpound 135 was prepared in a

manner si m | arciqsigdiused. to prepare

5
Example 121: Preparation of compound 12]:
X
H@@mﬁmm o0 rey AR A
1211 O 121-0
Ie.
—- Fac?;@ ﬁ,ﬁ\/ﬁ\/\/}"}o
Compound 121
10 Intermediate 121-1 was obtained during the preparation of compound 62.

A solution of intermediate 121-1 (200 mg), trifluoroacetic anhydride (257 mg),
and BtsN (155 mg) in CH,Cly (10 m]) was stirred at 25°C for overnight and then
concenfrated. 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.

15 A solution of 20% TFA/CH,Cl; (3 mL) was added to a solution of compound
121-T (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 terperature. After removal of the supernatant, the solid was dried under

20 vacuum to afford the hydrochloride salt of compound 121 (127 mg) in an 84% yield.

CL-MS (M'™+1): 548.3,

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

25 compoumd 62.
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conpound 109. C-Ms (MF+1): 573.4. 5 Exanple 136: Preparation of conpound
136: Conpound 136 was prepared in a nanner simlar to that used to prepare
conmpound 109. C-M5s (M +1): 599.3. 10 Exanple 137: Preparation of conpound
137: Conpound 137 was prepared in a manner simlar to that used to prepare

conmpound 2 - M +1): 496.4. 15 Exanple 138: Pre | conmpound
138: Corrpour?dzgh%g@v(\’/gs prepared in a manner simlar to ?ﬁg@gﬁggg%g{% pr epare
conmpound 21. Cl-Ms5 (&+1): 511.4. 20 Exanple 139: Preparation of conpound
139: Conpound 139 was prepared in a manner simlar to that used to prepare
compound 21. Cl - M ( +%: 541.4. 25 Exanpl e 140: Preparation of conpound
140: Conpound CIAS @ds 15%8B4red in a manner sinmilar to that used to prepare
conmpound 21. Cl-Ms 0+1): 510.4. 30 81 WD 2006/ 138304 PCTI US2006/ 022975
Exanpl e 141: Preparation of conpound 141: Conpound 141 was prepared in a
nmanner si Bxamplc 123: Prsparatipp oficampoprelydi e conpound 44.

Compound 123 was prepared in a manner similar to that used to prepare
5 compound 62.
CI-MS (M'+1): 520.4.

Example 124: Preparation of compound 124:
Compound 124 was prepared in a manner similar to that used to prepare
10 compound 117.
CI-MS (M'+1): 567.4.

Example 125: Preparation of compound 125:
Compound 125 was prepared in a manner similar to that used to prepare
15 compound 117.
CI-MS (M'+1): 583.4.

Example 126: Preparation of compound 126:
Compound 126 was prepared in a manner similar to that used to prepare
20 compound 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
25 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
30 compound 43.
CI-MS (M™+1): 514.3.
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Cl-M5 (M+1): 540.4. 5 Exanple 142: Preparation of conmpound 142: Ilp n N
JH=NE" " =~"" Cx"0. NN"NNHN~N-~) "-.N) HBONI I - Noc 142d 142-11 O
HNxO~ TFA H i O-Nr.~ H H Conpound 142 10 Internedi ate 142-1 was obt ai ned
during the preparation of conpound 65. A solution of internediate 142-1
(200 ng), nethoxyacetyl chloride (60 ng), and Et3N (60 in CH2C 2 (10
M) was sti“F(Hé’Hﬁ’g’ls?‘(HC for 1 hour and then was al |l owed FS%A’P?%%{/% room
tenperature within 3 hours. The solution was then concentrated to give a
resi due, which was purified by chromatography on silica gel (EtQAc/Hexane =

1/1) to 1 i l?a!i-d%ﬁ' . (107 g) in a 48%yield. A solution of
20% TFA/ O?\Ef%n%g(‘l?ﬁ% vvasggg‘g)gqg%?%n?'sol ution of conpound 142-11 (107 nm)
in CH2C12 (2 mCompPirsl 128 s propared ineomagnspaisnilas iodhabsefl gy prpaur s at room

t emper atur%@&%@cgncentrat ed by renoving the solvent. 1 M hydrochloric acid
(3 nm) an 12° (2 m.) were added to the residue. The m xture was
stirred for andiiMs$ (MB-1RG@30Bnutes at roomtenperature. After renoval of the
supernatant, the solid was dried under vacuumto afford the hydrochl oride
salt of conpound 142 (92 ngy) in a 93%yield. C-M5 (M+1): 597.4. 25 82 WO
2006/ 138308xakpk 136201008 9F fompowady30e 143: Preparati on of conpound 143:
Compound 143 re rﬁd in a ner sim I.flr ttﬁ the%t used to prepare
conmpound 142. o1 3 W?p@lﬁf‘? mangannersmnarto at used to prepare

compound 43,
CI-MS (M+1): 528.3.
10
Example 131: Preparation of compound 131:
Compound 131 was prepared in a manner similar to that used to prepare
cormpound 43,
CI-MS (M'+1): 609.5.
15
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.
20
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.
25 | '
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.
30
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Exanpl e 144: Preparation of compound 144: NHZt Op 0. / rN BooG BOG rN
NCoBy 142-1 144n 0 OH HN~"OH LIOH ,,NAVHY H ooi-.Noc TFA ,N. ) NH~ H N
/1 144-M 10 Conpound 144 Acetyl oxyacetyl chloride (304 ng) was added
dropwise to a stirred solution of conmpound 142-1 (200 ng) and Et3N (0.3
m) in CH2C12 (10 nlL) at OC for 2 hours to 10 afford ' - The

resul tant MESTUESAS purified by chronmatography on si ?F@i’i@gi"&””g

(Et OAc/ Hexane = 1/1) to afford internediate 144-H (200 ng) in a 901/0

yi el d. An aqueous solution of 20% Li OH (4 nL) was added to 144-11 (200 np)
in TIIF ES m.). After stirring for 12 hour, the mxture was acidified with

2M HC1 t SpPreparafign op¢opengurd 13Phe crude product was purified by

chr omat ogr aph 144 t o tR&udad t ed internediate
144-111 (98 m%ﬁﬁgfgﬁ&agﬁé:?%?d&%o%én 145?-tlgll (nglfr?%rgwas treated with
20% TFA/ CGrzpopnd 0901) at room tenperature for 12 hours and then
concentr at ed. (g;_ +qz,t5q?]% resi due was purified by chromatography on
silica gel (21% (aq)/MeOH = 1/19) to afford conpound 144 (65 ng) in a

90% yd el d. Conpound 144 was then treated with I MHC (2 nL) in 20 CH2dO 2

(2 m) f . ug. The sol vents re evaporated and the residue was
treated O%%i%ﬁ%eé”%%%‘%ioﬁoﬁpé’anqgﬁ;fford the hydrochl oride salt of
conmpound 144. (Gmpiind 196 was peparbBih adnariidr sitfiia? GOHARBEBI0 rapir/ US2006/ 022975
Exanpl e 145: Pr rati on of conpound 145: Conpound 145 was prepared in the
sarme rrann‘é’rmpggmfﬁ@t used to prepare intermediate 144-11. C-Ms (M + 1):
625.5. 5 Exarml.msml)ﬁgggar ation of conpound 146: Conpound 146 was
prep%red in a manner simlar to that used to prepare

Example 137: Preparation of compound 137:
Compound 137 was prepared in a manner similar to that used to prepare
compound 21.
CI-MS (M+1): 496.4.
15
Example 138: Preparation of compound 138:
Compound 138 was prepared in a manner similar to fhat used to prepare
compound 21,
CI-MS (M™+1): 511.4.
20
Example 130: 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.
25
Bxample 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.
30
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compound 144. Cl-Ms (M + 1): 625.5. 10 Exanple 147: Preparation of
conpound 147: Conpound 147 was prepared in a manner simlar to that used to
prepare conpound 44. Cl-Ms5 (M + 1): 441.3. 15 Exanple 148: Preparation
of conpound 148: Conpound 148 was prepared in a manner simlar to that used
to prepare conmpound 44. CI-Ms (M + 1): 654.0. 20 Exanple 149:

Pr epar at i oNVQ0&/6¥HYYund 149: Conpound 149 was prepared &RWZWWHW simlar
to that used to prepare conpound 116. C-Ms (Mt 1): 509.8. 25 Exanple
150: Preparation of conpound 150: Conpound 150 was prepared in a nmanner
simlar to that used to prepare conpound 116. CI-M5 (& + 1): 567.7. 30 84
WD 2006/ 1Ezmaie BitTPiesaes/of coraopgnd Blanpl e 151: Preparation of compound 151:

Compound 151 [ ﬁ&*ﬁ%ﬂﬁ i £ boiésgd to prepare
conmpound 116. %i -I%E fﬂzf@?af;pfb%%? : J“Eéﬁéxmé#?gpeﬁ@é‘%@ﬁe aration of conpound
152: ConpoummpuidbPt.was prepared in a manner sinmlar to that used to prepare
compound 116. ¢ are vetr1): 540.4.

5
Example 142: Preparation of compound 142:
N HN?'\)O\
el So. LY
Ci N N Boc
N Boc
/\0’\4\(\) mﬁ&ﬁfco ‘ /\O’\’N\/‘ H,\O\,NS/\J\JO
1421 ' 142-1
0
IO
N
TFA N,q: 1
_— H H
/\0/\/@ ﬁ/\O\’NWN\O
Compound 142
10 Intermediate 142-1 was obtained during the preparation of compound 65.

A solution of intermediate 142-1 (200 mg), methoxyacetyl chloride (60 mg), and
Ei;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
15 afford intermediate 142-11 (107 g) in a 48% yield.
A solution of 20% TFA/CH,Cl; (3 mL) was added to a solution of compound
14200 (107 mg) in CH,Cla (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
20 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)  a 93% yield.
CI-MS (M'+1): 597.4.

25
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Cl-M5 (M-+ 1): 620.3. 10 Exanple 153: Preparation of conpound 153:
Conmpound 153 was prepared in a manner simlar to that used to prepare
conmpound 116. Cl-Ms (M+ 1): 551.8. 15 Exanple 154: Preparation of
conmpound 154: rN4A | O/'Cl HN H ~9,.Nooi~.Noo i .pO-O\ H-No,~N O 62-1H
154-T1 LI i TEFANr~1 )~ Boc Boc f~ ~NHH H' 41:: -~ Nrd H i
N~ N~ O 0%_'95239%3@% 0 Conpound 154 Conpound 154 was pF%?ng%dg% conpound
62-111 in a manner simlar to that used to prepare conpound 144. 20 Cl-Ms
(M + 1): 538.4. Exanple 155: Preparation of conmpound 155: Conpound 155 was
prepared from conpound 62-] 11 in a manner simlar to that wused to prepare
conpound MW?TMRW?USZOOG/ 022975 Cl-MS (M + 1): 552. 4.
Exanpl e 156: Repaidi149 WafhrepRE1R dRthndd Simicotinatnstd Ibsep@s prepared from
conpound 62-111 in a manner simlar to that 5 used to prepare conpound
144. C - vonpeund 149 510. 3. Exanpl e 157: Preparation of conpound 157:
Conmpound 157 WaaPanEna .41 5rom conpound 109-1 in a manner simlar to that

10 used to prepare conpound 109. Cl-Ms (M + 1): 569. 4.
5

Example 144: Preparation of compound 144:

o Koy
Ci
B B B
/\o’\/N(\)N {t{ Bgc/\/ﬁoc e @ N/Q’Ng-c/\’ >
1421 O 144-1
o]
i,OH HN’K’OH

LiOH ’%E TFA - l/\N ,@ H
/‘O’\’@ Hm&,ﬁfb /\0/\,N\) mWNO

144-TH

Compound 144
Acetyloxyacetyl chloride (304 mg) was added dropwise to a stirred solution of
compound 142-1 (200 mg) and EtsN (0.3 mL) in CH,Cl; (10 mL) at 0°C for 2 hours to
10 afford a residue. The resultant residue was purified by chromatography on silica gel
(EtOAc/I-Iéxane = 1/1) to afford intermediate 144-11 (200 mg) in a 90% yield.
An agueous solution of 20% LiOH (4 mL) was added to 144-1I (200 mg) in THF
(5 mL). After stirring for 12 hour, the mixture was acidified with 2M HCl to obtain a
crude product. The crude product was purified by chromatography on silica gel
15 (EtOAc/MeOH = 20/1) afforded intermediate 144-TIT (98 mg) in a 51% yield,
Compound 144-I11 (98 mg) was treated with 20% TFA/CH:Clz (2 mL) at room
temperature for 12 hours and then concentrated. The resultant residue was purified by
chromatography on silica gel (21% NH; (aq)/MeOH = 1/19) to afford compound 144
(65 mg) in a 90% yield. Compound 144 was then freated with 1 MHC1 (2 mL) in
20 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.
CEMS (M" + 1): 583.4.
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Exanpl e 158: Preparation of conmpound 158: Conpound 158 was prepared from
conpound 109-1 in a manner simlar to that 15 used to prepare conpound
109. C-M5 (& + 1): 539.4. Exanple 159: Preparation of conpound 159:
Compound 159 was prepared from conpound 109-1 in a manner simlar to that
20 used toﬁ‘pre are conpound 109. CI-Ms (t + 1): 525.4. Exag?l e 160:

Prepar at i oWV EHMund 160: Conmpound 160 was pr epar ed PEESFFEEIBEINd 109- |
in a manner simlar to that 25 used to prepare conmpound 109. Cl-M ( M+
1): 567.4. 30 86 WD 2006/ 138304 PCT/ US2006/ 022975 Exanple 161:

Preparat i Y nd.. 161 L ONH2 N, NL ~vC N"" H\NrJ N Bo~Noc
NJ L p |%ﬁé@g'$§%ﬂ%‘é’l&ﬁ°ﬁ%ﬂ}ﬁwm NH2 L10H TFA rN N~goc Boc ~N T1
HHHO 6 Hi NCompbunti®is-widlprépated iNtha sandeGmianingr as (hal usgbiopoepard 161 Conpound 161
was prepar.ﬁd fhﬁw@gﬂ)ound 21-11 in a manner simlar to that wused to

prepare c 5C-M5 (M + 1): 539.3. Exanple 162: Preparation of
conpound 162: Cpmso@id- 6@25was prepared from conpound 21-11 in a manner
siml 85.I’ to that wused to prepare conmpound 154. 10 C-Ms (M + 1): 511.3.
Example 146: Preparation of compound 146:
Compound 146 was prepared in a manner similar to that used to prepare
compound 144.
CI-MS (M™ + 1): 625.5.
10
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.
15
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.
20
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.
25
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.
30



Exanpl e 163: Preparation of conmpound 163: Conpound 163 was prepared from
conpound 21-11 in a manner simlar to that used to prepare conpound 154.
15 d-M5s (M + 1): 511.1. Exanple 164: Preparation of conpound 164:
Compound 164 was prepared from conpound 21-11 in a manner simlar to that
used to pr r ound 154. 20 C-Ms (M + 1): 511.7 5:
Preparatioﬁgg?&%ﬁﬁﬁgund 165: Conpound 165 was preparedp?ﬁﬁﬁgg%@%%gnd 21-11
in a manner simlar to that used to prepare conpound 154. 25 Cl-M5 ( M+
1): 539.4. 87 WD 2006/ 138304 PCT/ US2006/ 022975 Exanple 166: Preparation of
conpound 166: Conpound 166 was prepared in a manner simlar to that used to
prepare dizampledfl:Prepagtiome compund)l51:597 4. 5 Exanpl e 167: Preparation of

conpound 167: Lepar kibhi1ar ¢ iqilar to that used to
pr epare conpogﬁgﬂﬁéﬁqgfg%ﬁﬂgﬁrgni??m%%ﬁg%@ ggﬂgﬁé%gﬁg%%%%: Preparation of
conpound X6®pouddripedund 168 was prepared in a nmanner simlar to that used to

pr epare corrpogﬂgﬁl)%._‘_ﬁ! i\@ (MF+ 1): 553.4. 15 Exanple 169: Preparation
of conpound 169 ou dsl 9 was prepared from conpound 34-1 in a manner

simlar to that used to prepare conpound 34. CI-M5 (M + 1): 520.4.
Example 152: Preparation of compound 152:
Compound 152 was prepared in a manner similar to that used to prepare

compound 116.
CI-MS (M" +1): 620.3.

10
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.
15
Example 154: Preparation of compound 154:
#
Of:’h&w &—-WQQ A
62-I1I U 1540
LIOH J:bﬂN TFA jﬁﬁ{
o IO S e OO
00 154101 SRY Compound 154
Compound 154 was prepared from compound 62-II1 in 2 manner similar to that
used to prepare compound 144.
20 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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20 Exanple 170: Preparation of conmpound 170: Conpound 170 was prepared from
conpound 34-1 in a manner simlar to that wused to prepare conpound 34.
Cl-Ms (M+ 1): 492.3. 25 Exanple 171: Preparation of conpound 171:
Compound 171 was prepared from conpound 70-1 and the correspondi ng

t hi oi socyanate in a manner simlar to that used to prepare conpound 70.

Cl - M5 ( MF+ WG 2006935304 30 88 WO 2006/ 138304 PCTI US2006/FP633§760RY 5l e 172:
Preparation of conmpound 172: Conpound 172 was prepared from conpound 70-1
and the corresponding thioisocyanate in a manner simlar to that used to
prepare conmpound 70. Cl-M5 (Mt+ 1): 539.4. 5 Exanple 173: Preparation of
conpound 173: Qumpo@uid- )7%2as prepared from compound 70-1 and the
correspondi ng thioisocyanate in a manner simlar to that used to prepare
conpound 70. CI-Ms (MF + 1): 574.3. 10 Exanple 174: Preparation of

conmpound  1EdimpfoporEdratiddofRspBiRiPdeed from conpound 70-1 and the
corresponding f hi oi socganate in a mnner simlar to that usgllg to prepare

conpound 70.  ClComsoyng 156 was prepasl from copepopmd prpnngssiplar igdhal - of

conmpound lyfaq 0GR BSnoufa 1S prepared from conpound 70-1 and the
correspondi ng 't i0|sogyanate in a mnner simlar to that used to prepare

4
conpound 70. CICIHMS (Wi+1)1$10.353. 4. 20

Example 157: Preparation of compound 157:
Compound 157 was prepared from compound 109-1in a manner similar to that
10 used to prepare compound 109.
CI-MS (M + 1): 569.4.

Example 158: Preparation of compound 158:
Compound 158 was prepared from compound 109-I in a manner similar to that
15 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
20 used to prepare compound 109. '
CI-MS M" + 1): 525.4,

Example 160: Preparation of compound 160:
Compound 160 was prepared from compound 109-1 in 2 manner similar to that

25 used to prepare compound 109.
CI-MS (M" +1): 567.4,

30

86



Exanpl e 176: Preparation of conmpound 176: Conpound 176 was prepared from
conpound 70-1 and the corresponding thioisocyanate in a manner simlar to
that used to prepare conpound 70. CI-Ms (MF + 1): 568.3. 25 Exanple 177:
Preparation of conmpound 177: Conpound 177 was prepared from conpound 70-1
and the co ,hg thioisocyanate in a manner sim ;s used to
prepare co{‘rr}%)gzéﬁﬁgﬁg%? Cl-M5 (M+ 1): 552.2. 30 89 WO 2%%%?%%%6%04

PCTI US2006/ 022975 Exanple 178: Preparation of conpound 178: Conpound 178
was prepared from conpound 70-1 and the corresponding thioisocyanate in a
manner simlar to that used to prepare conpound 70. CI-M5 (M + 1): 554.2.
5 Exanpl e%ﬂp—kﬁb&@a@%‘f&f’m& dbkd 179: Conpound 179 was prepared from
conmpound 70-1 awd the correspondi ng 4 hioisocyaniie in a manner simlar to

that used to p are conpound 70. - (M+ 1)¢#%984.3. 10 Exanpl e 180:
Preparati OW%dBJCBO:BQO 0 was™~preparsdsf rggm cgapound 70- |
and the cdﬂNke'sporiﬂi el S anate i#-2 .‘ er & w Nto. M used to

prepare conpound 7Q1uCl - M ( 1): 598.%6.0 15 Exampdisy 181: Preparation of
conpound 181: Conpound 181 was prepared from conpound 70-1 and the
corresponding thi oi%ﬁzyanate in a manner simlagHio that used to prepare

conpound 700l - M5 ( jl\+ 1): 553.4. 2¢aExanple 2: Preparation of
conpound l&%——-(‘ N Boc Boc————— @ NN H H

1]
O Compound 161

Compound 161 was prepared from compound 21-1I in a manner similar to that

161-II1

used to prepare compound 154,
5 CI-MS (M' + 1): 539.3.

Example 162: Preparation of compound 162;
Compound 162 was prepared from compound 21-II in a manner similar to that
used to prepare compound 154.
10 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,
15 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.
20 CI-MS (M + 1): 511.7.

Example 165: Preparation of compound 165:
Compound 165 was prepared from compound 21-11 in a manner similar to that
used to prepare compound 154.

25 CI-MS (M + 1): 539.4.
87



Conmpound 182 was prepared from conpound 109-1 in a manner simlar to that
used to prepare conpound 109. CI-Ms (M + 1): 566.3. 25 Exanple 183:
Preparati on of conmpound 183: Conpound 183 was prepared from conpound 109- |
in a manner simlar to that used to prepare conpound 109. Cl-M5 (M++ 1):
524. 3. 30@’2‘9 % 2006/ 138304 PCT/ US2006/ 022975 Exanpl e 184: Preparation of
conpound 1 )2 ﬁ?[ﬁnd 184 was prepared from conpound F6S52000 2 Ranner
simlar to that wused to prepare conmpound 109. C-Ms (Mt+ 1): 565.3. 5
Exanpl e 185: Preparation of conmpound 185: Conpound 185 was prepared from
conmpound 109-1 in a manner simlar to that wused to prepare conpound 109.

Cl - M5 ( M+ Ex3mple 5§6: Breparatipniof gerpoand 88: Prepar ati on of conpound 186: Conpound

186 was prepare%néo&gm%y%ﬁﬂs%g%éaﬂn@rgﬁnﬁ@,@@ﬁﬁ@ém fbark0 that used to

pr epare conpoun 547.4. 15 Exanple 187: Preparation of
conpound t&dpovidAPound 187 was prepared from conpound 35-1 in a manner

simlar to tha tQ. pare conpound 35. CI-Ms (M++ 1): 533.4. 20
Exanpl e 188: P%%@f@fﬁoﬁ'@?itonpound 188: Conpound 188 was prepared from

conpognd 33-1 in a manner simlar to that
Example 167; Preparation of compound 167:
Compound 167 was prepared in a mammer similar to that used to prepare
compound 43.
CI-MS (M' +1): 6134,
10
Example 168: Preparation of compound 168:
Compound 168 was prepared in a manney similar to that used to prepare
compound 109.
CI-MS (M" + 1): 553.4.
15
Example 169: Preparation of compound 169:
Compound 169 was prepared from compound 34-1 in a manmer similar to that
used to prepare compound 34.
CI-MS (M + 1): 520.4,
20 _
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.
CI-MS (M" +1): 452.3.
25
Example 171: Preparation of compound 171:
Compound 171 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): 5703,
30
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used to prepare conpound 33. Cl-M5 (M++ 1): 537.4. 25 Exanple 189:
Preparati on of conmpound 189: Conpound 189 was prepared from conpound 33-1
in a manner simlar to that used to prepare conpound 33. Cl-M5 (M++ 1):
583.4. 30 91 WD 2006/ 135304 PCT/ US2006/ 022975 Exanple 190: Preparation of

conpound 190 nd 190 was prepared from conpound &x)s nner
simlar to%%?@%gﬂgd to prepare conpound 33. Cl-Ms (I\/E'ET 50’3@.;5% 5
Exanpl e 191: Preparation of compound 191: Conpound 191 was prepared in a
manner simlar to that used to prepare conpound 44. CI-M5s (M + 1): 463. 2.

10 Exarrplﬁ 19% i! grf und 192: N BoCN'INH2 H -AN HCl HZN.i N. N
CI N f %B%&E‘P%g & Hz Boo Boc HNN -MIl 192-111 N
H H~Boc Noc H@ompound\l 78GHs bteparéﬂ ﬂdolﬁ)coﬁﬁcﬁmﬂwmnb&mﬁeﬂ;ﬁﬁding
tert - But Ofﬁ}’ car bonyl, am noeth {)be és 9‘2 was addgq to a solution of 2,4-
olsocyanate In a manner s arto at used to prépare compound 70.

CI-MS (M* + 1): 539.4.

Example 173: Preparation of compound 173:
Compound 173 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): 574.3.
10
Example 174: Preparation of compound 174:
Compound 174 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): 568.3.
15
Example 175: Preparation of compound 175:
Compound 175 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): 553.4.
20
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.
25
Example 177: Preparation of compound 177:
Compound 177 was prepared from compound 70-{ and the corresponding
thioisocyanate in a manner similar to that used to prepare compound 70.
CI-MS (M" +1): 552.2.
30
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di chl oro-6-nmethyl pyrimdine (5 g) in THE (350 nL). The reaction m xture was
stirred at 15 0 C for 1 hour and then was allowed to warmup to room
tenperature within 3 hours. After the solution was then concentrated and
treated with 1 MHCL(40 nlL) in MeOH (50 nL), it was stirred at room

tenperature for another 8 hours. The solution was then a%al n concentrated.
The resul t 23X 21088¥H4e was then neutralizati on with NHABGTARPYBEAct ed
with CH2C12. The solution was concentrated and the residue was purified by

20 chromat ography on silica gel (MOH as eluant) to afford internedi ate
192-1i (4.6 g) ina 90%vyield. Bui_%/ﬁ2 chloride (430 ng) was added to a
sol ution E&mﬂeﬂ%ﬁa@mﬁc@pm (35 nL). After 1 hour of stirring at

room t enper at 1 Hd\eh 2006/ 138304
PCT/ US2006/ 025578 R’If‘?l@(r}l{agﬁ?}e?&féﬁénﬁ%\%g Yntiakid ?8%;% opyT et hyl ani ne (0. 2
m.), int eﬂn@d:cmte&aamhmepmﬂmdmtwe@mwm@CBmPQ!@Qm’g) and Na! (110 ng)
were al so adde ‘E{%{ﬁ +§t)3’$ Etlon whi ch was then stirred for 24 hours at
120C. The resu t é Wwas dissolved in CH2Cl12, washed with water,
driedswi th anhydrous MgSO4 and evaporated to afford 192- 51Vin a 50%

yield aftE Etirlzl |onl¥_chro raphy on silica gel (EtQAc/MeCOH =
5/1). 192 %’tﬁ’ h 1 MHC (20 nL) and stirred for
overni ght.  Af t&hpdubi@ 1 BLPRN hﬁ&ﬁoﬂﬁﬁm{a&ﬁﬁ\ﬂedm&mamtmﬁbnﬂﬁg was col | ect ed
by filtrati on. CI-I\/B M + Z 498.4. 10 Exa%@}]%? Preparati on of
conpound 119?}50‘5@%1??5’6’&1?18‘&&‘9’33 g thah W@EP?‘?P"‘&’ f imlar to that used to
prepare conmpognRiskRZ + 1§;|58|2{§.(M + 1): 493.4. 15 Exanple 194: Preparation

of conpound 194: Conpound 194 was prepared in a manner simlar to that used
to priepare conpound 192. CI-M5 (M + 1): 542.4. 20 Exanple 195:

Prepar ati @9,0f1. QP RdHdhBE 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.
15
Exampie 181: Preparation of compound 181:
Compound 181 was prepared from compound 70-I and the corresponding
thioisocyanate in 2 manner similar to that used to prepare compound 70.
CI-MS (M" + 1): 553 4. |

20 -
Example 182: Preparation of compound 182:
Compound 182 was prepared fiom compound 109- in a manner similar to that
used to prepare compound 109.
CI-MS (M' + 1): 566.3.
25

Example 183: Preparation of compound 183:
Compound 183 was prepared from compound 109-1 in a manner similar fo that
used to prepare compound 109.
CI-MS (M + 1): 524.3.
30
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Compound 195 was prepared in a manner simlar to that used to prepare
conpound 192. C-Ms (M + 1): 510.4. 25 Exanple 196: Preparation of
conpound 196: Conpound 196 was prepared in a manner simlar to that used to
prepare conpound 192. C-M5 (Mt+ 1): 526.4. 30 93 WO 2006/ 138304

PCT/ U82006Q‘8)2%367‘,g830§xarrpl e 197: Preparation of conmpoungc}@éiee&eaprund 197
was prepared 1n a manner simlar to that used to prepare conpound 192.
Cl-Ms (M + 1): 524.4. 5 Exanple 198: Preparation of conpound 198: NH2
H2N-~-Nyo NH NH2 | V 2 (Boc)20 O CI/'N~Il CtN~-H~ H~ C N'- WN H*“Bo~c J
198- 1 198-Bxhmblidd 8N 2epatatiohof cbdpolhdN8d:FA N 1 11°'1'1 rNf. ~N.~NC rN HL H r-

ti NJ Boc rN ~’E'§ ) 0.198-111 0 Conpound 19(?1092[,.4-Di chl ar Q- 6- n@'rnopyri m di ne
(2.0 g) was di $SEPRd 1PHwas pepmredfHIm ¢opopi) ! '@E%W@?ﬁtﬁg‘ﬂ opyl ami ne
(1.92 9) w@gdtblﬁeeﬁym@qgﬁﬁbmﬁ@g.reacti on mxture was stirred 10 at 120 C for.
24 hours. The solutign .was concentrated and the residue was purified by

col um chronatw&‘bﬂi 36%3-ca gel (EtOAc/Hexane = 1/3) to afford
198-1(:1.8 ng) in a 52%yield. A solution of internmediate 198-1 (1.8 @)

reacted with (Boc)20 in CH2C12 (120 nl) for 8 hours at 25C. The sol ution
was concenixempled 85 Peparation eSdogpeunda$Spuri fi ed by

Compound 185 was prepared from compound 109-I in a manner similar to that

used to prepare compound 109,
CI-MS (M" + 1): 550.3.
10
Example 186: Preparation of compound 186:
Compound 186 was prepared from compound 109-I in a manner similar to that
used to prepare compound 109.
CI-MS (M" +1): 547.4.
15
Bxample 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.
20
Exampie 188: Preparation of compound 188:
Compound 188 was prepared from compound 33-I in a manuner similar to that
used to prepare compound 33.
CI-MS (M + 1): 537.4.
25
Example 189: Preparation of compound 189:
Compound 189 was prepared from compound 33-1 in a manner similar to that
used to prepare compound 33.
CI-MS (M" + 1): 583.4.
30
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15 col um chromat ography on silica gel (EtOAc/Hexane = 1/9) to give pure
198-11 (1.06 g0 in a 70%yield. N-Mrpholine 1V -piperazine ethane (0.3
g) was added to 198-11 (130 ng). The mnmixture was stirred at 120C for 8
hours. The solution was concentrated and the residue was treated vvith

wat er and W|th CH2C12. The organic | ayer was col | ect ed

concentr at Sﬁbf@%}éf?}% a crude product, which was purifi ¢ ﬂ{? Pﬂ?

chromat ography on silica gel (EtQAc/ MeOH = 10/1) to afford 198 M (100 nyg)
ina 72%yield. Conpound 198-111 (100 ng) was treated with 20% TFA/ CH2Cl 2
(2 nL) for_8 hours and then concentrated. The resultant residue was
purified bExamplaiflt Prgpasgiioy obgpmpeind 198: gel (21% NH3 (aq)/MeOH = 1/19) to

af ford Conpoun % 25 s then
treated with 1%&%“(& @Ow%p&ﬁa’%ﬁ?ﬁﬁ ‘?I?“Xn{%f %ﬁg&gﬁgh{%\%%ow 138304
PCT/ USZOO&@QE@T@m&mmpounABBer t he solvents were evaporated, the residue

was treated wt tered to give hydrochloride salt of 198.
Cl-Ms (M4 + 1) d}ﬁéﬁ? y]gia | e 199: Preparation of conmpound 199: Conpound

199 wess prepared in a nmanner simlar to that used to prepare conpound 197.
Cl-M5 (& | e 200. Preparation of conpound 200: Conpound
200 was pr%—rﬁ@’%&%@f%wdaw lio that used to prepare conpound 197.
C-M5 (M + 1) Coﬁﬁaauﬁwﬁv@@ bﬁnaﬁﬁﬁersﬁﬁlﬁpwtﬁétmwﬁm gpound 201: H
H2N, , ~ N~ NCHO N N~N(Boc 20 Ni NcNoc lo '0 201- 201 11 NH2 H2

Li Al H4 H2|\FI’FE'IH’,Q‘lfB’e"‘é1 -"Cl Cj-N H Bee Doe
CI-MS (M+ +1): 463.2.

10

Example 192: Preparation of compound 192:

Boc’N‘/‘NHz H ILN Hal xN
N | HoN._~,
ﬁ Boc‘N\/‘H NN N NGl

192-1 192-I1

N1 OO
W i
—— . N\/\.N NO

JNILN 19231
H
s ”"ﬂﬂﬁ&,ﬁ% —— V\gﬁ“ﬁﬁmwu
192-IV Compound 192
teri-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
15 0°C for 1 hour and then was allowed to warm-up o room temperature within 3 hours.
After the solution was then concentrated and treated with 1 M HCI (40 mL) in MeOH (50
mL), 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 CHzCly. The solution was concentrated and the residue was purified by
20 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 CHCl,

(35 mL). After 1 hour of stiring at room temperature, the solution was concentrated and
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201-111 201-1V NH2 HO-O~ LI IH1/~J NON v TFA HOQ,,,or, NJ H Boc BOG
NH2 201-V N HO~Oti N~JN H*~~H Conpound 201 A sol ution of

3-cyanobenzyl al dehyde (1.0 g) and N-cycl ohexyl -1, 3-propane- diam ne (2.4 Q)
in CH3OH (150 nmL) was heated to 60C for 18 hours. After cooling to room

t enper at ur 1.5 was slowy added to the abo The
b 0B 10 8 1o U006 092675 wae stirtEyubhSs The

m nutes. The m xture was then concentrated, quenched with NH4Cl(aq), and
extracted with CH2Cl2. The organic |ayers were conbined, dried with

anhydrous S, and_concgen ted to ve.a [ esi The resj due was
purified niapol (i) s, ?ﬂﬁ‘ﬁfs ﬁ“i"ﬂ"ipﬁﬁg‘éf@@?eé{)%&ﬁ diatg ) t o afford
| nter rredl %ﬁ@a&@ #1 dxafnple® (950 mg», aldiras nggﬂ% widre a&.o%edldatté i Bfutibd)t er medi at e

201-1 g) and Boc20 CH2C12 (160 was_stirred at 25C for
15 hours Jrech s thep st F%WS aﬂ?é) e dhe teatHtan sigsolvedini f i ed by

chr omat ograRlY, @ikhed Mt&%at@@ hnéﬁh%ﬁﬁ&@ Sﬁa/aﬁ& e&aﬂoﬁ{eﬁ & &foﬁﬁﬁf medi at e
201- 11 as yeTIow ol (2.36 g) in a 85%y| eld. 10 sol ution of

| nt er fedi eW d0 2.60% ieldyafter puriipipn(by clrogiptograpiny e maeh@ﬁwe@ﬂrr red at 0 C
for 4 hoursﬁ) After Na2SOA10H0 was added, the solution was stirred at room
tenperature’for 0.5 hour. The solution was then filtered through a celite

pad. The filtr&32IV @a8 my) weskraated withrl iV dHE (20 hyBDd stmad foonemight.at ed to give

a residue. hﬁlesgsel d‘t’a%t S B com%%@"’?%&‘g?@}g?*g@%% raphy on silica gel

(using M as a tant toa 11H(llg)lnaSO%
yield. Dii sopr@pMSb@;ﬁﬂB)nﬂM(l 1 m) was added to a solution of

2, 4-dj chl oro-6- am nopiperidine (0.41 g) and Internmediate 201-111 (1.1 g)
in 1-Bent anol (10 nL). The reaction mxture was stirred overnight at 120C.
The sol velBxampls lsmmmﬁﬁmmdﬂfompmuam and the residue was purified by

col um chromat 8%’1';11%8 IBJ;;%1 w%é Il)rlel():a?edqg la m(aglge%cln{ﬂar to that used to prepare
compound 192.
CL-MS (M" +1): 493.4.
15
Example 194: Preparation of compound 194:
Compound 194 was prepared in a manner similar to that used to prepare
compound 192.
CEMS (M +1): 542.4.
20
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.
25
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.
30
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20 Hexane = 3/7) to afford 201-1V (1.0 g) in a 65%yield. To a solution of
Internmediate 201-1V (1.0 g) in 1-pentanol (1 nlL) was added | V-

hydr oxyet hoxyet hyl pi perazine (0.25 g). After the solution was stirred at
120C for 8 hours, it was concentrated. The residue thus obtained was
purified by ﬁgl um,._chromat ography on silica gel (EtQAc/ MeOH = 4/1) to
afford I nt e¥Pedrat®d%01-v (730 25 ng) in a 60% yiel d. FATEGRWEOBAS0f 20%
TFA/ CH2C12 (5 nmL) was added to a solution of Internediate 201-V (0.73 Q)
in CH2C12 (2 nmL). The reaction mxture was stirred for 5 hours at room
tenperature and concentrated by removing the solvent. The resultant residue
was pur i Exanplalo’s Breparationiof egranoset By on silica gel (21 % NH3 (aq)/ MeOH =

1/19) to aff ordy 50, OOt

Qcka {3 arlED sithilar fo Bt v¥edib Bleflare Conpound 201 was
Lhen 11 oar b oSt FPOUR bRt oo ciillerfo it e Btclre S0TD0 (4 nl) in

CH2C12 (2ceohpoundi92). 5 hour. After the solvents were renoved, the residue

was treated Wi M5 filtered to give hydrochloride salt of conpound
201. Cl-Ms (MV\berﬂﬁw%ilasgg‘lS Exanpl e 202: Preparation of conmpound 202:

Conmposind 202 was prepared in a manner simlar to that used to prepare
compound 200. .Cl -\ .+ 1): 566 .10 Exanpl e 203: Preparation of
conpound Mﬁ%&%ﬁ%@”&%é@red in a manner simlar to that used to

prepare conpoun 00.HC -Ms (Mt + 1): 525.4. 2Exarrpl e 204: Preparation

of conpound D2 ZNHBoc NC ~| . HCl _N*~NHZ ~' Boc 204-1

204-n  Cy- ﬁ;( oc;Eo@rﬁm Boo@oﬁfgﬁ_km l@[{)\i\/g\ 204-111 204-1V
| ci N’J\ II:!I c ﬁ lé‘o«:

NHZH2 Ci ﬁ/\/\
198-1 198-11
NH NHz '
¢NH 2
) . e .
‘f) (N N”LN’\/‘N’O T N rrkm/\/\N’(j
(\N"\’N\) H Boc (\N/\’N‘/! H H
oS 198-I¥ o 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

10 at 120 °C for 24 hours. The solufion was concentrated and the residue was purified by
column chromatography on silica gel (EtOAc/Hexane = 1/3) to afford 198-1 (1.8 mg) m a
52% yield.

A solution of intermediate 198-1 (1.8 g) reacted with (Boc);0 in CH,Cl, (120 mL)
for 8 hours at 25°C. The solution was concentrated and the residue was purified by

15 column chromatography on silica gel (EtOAc/Hexane = 1/9) to give pure 198-If (1.06 g)
in a 70% yield.

N'-Morpholine-N'-piperazine ethane (0.3 g) was added to 198-1 (130 mg). The
mixture was stirred at 120°C for 8 hours. The solution was concentrated and the residue
was freated with water and extracted with CH,Cl,. The organic layer was collected,

20 concentrated to give a crude product, which was purified by column chromatography on
silica gel (BtOAc/ MeOH = 10/1) to afford 198-111 (100 mg) in a 72% yield.

Compound 198-I1I (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% NH; (aq)/MeOH = 1/19) to afford Compound 198 (69 mg) ina 85 %

26 yield. Compound 198 was then treated with 1 M HC] (2 mL) in CHzCl; (2 mL) for 0.5
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N N1 HNC HZN~Noci~.Nc Cli CI ' -N Boc BooWw H1 i N~ Na 204-V 204- VI

NH2 NH2 | TFANBoor NNHOCN ~ N') Hw.ci-.NOW ,N Conpound ~N~ 6,)
204-VU A sol ution of 4-cyanobenzal dehyde (3.0 g) and

t ent - but oxyam nopropylanmne (3.9 g) in MOH (60 nL) was heated at 60C for
6 hours. olution was cooled to roomtenper (2.5 9)
was slowy a?éoggiﬁ%&?ter the m xture was stirred for agg{]m n%@?sﬁ it was
concentrated, quenched with NHACL (aqg.), and extract ed with CH2C12. 97 WO
2006/ 138304 PCT/ U82006/ 022975 The organic | ayer was separated and

concentrated., Th ue thus of ned LEd gw{&

chr omat og’r0 Y5 e§? wea‘%iwagg?é\atb %%ggﬁaf%ét%&ﬁ%e a% o(? nt er medi at e
204- 1 (5t8gg}3hy¢ﬁo@1cﬁﬁ%m(ﬁh% A solution of internmediate 204-1 (5.8 g) and
I MHCL (40 d@e[nq}{bm 5 was stirred at roomtenperature for 8
hours.. The so % concentrat ed and the resultant residue was
neutral ization with NHACOH, and extracted with CH2Cl2. The organic |ayer
was separated and concentrated. The residue thus obtained was purified by
col un ¢ HExsmaled 9P Brenaraion of orpaudel®% usi ng MeOH as an el uant) to afford

| nt er medi at e o%%oﬁdm@ﬁw&sﬁk drdll 18 2 ARoF isBifhr toliat Bigbdao Srepas i on of conpound
204-11(3.5 g) in " MeOH 3 was added tetrahydro-4H pyran-4-one (2 g).
The sol utdomponmdsiSFhen heat ed at 60 C for 6 hours. After the solution was
cool ed to roomt UJE_ NaBH4 (1.85 g) was slowy added. After the
m xture was stirre nut es, it was concentrated, quenched with NHCl
(ag.), and extract ed vmth CI—|2C12. The organic | ayer was separated and

conc ed. amal tai ned was purified by colum

chro to?‘ﬁgﬁglye—qén Sl %ngy‘%n{pg.i@% " MeCOH = 1/1) to afford Internedi ate
204-111 (3.5 @onipouml ZD0%ay prepated 1A agmdnner sonilagto thattusedtedfepare 204-111 (12.99
g) and BoczolérﬁogéG g) in 1,4-dioxane (200 m) and H20O (100 nlL) was
stirred a8 ]t hperature for 15 hours and then concentrated. The

resul tant resigiwes gs+puatited by col um chronatography on silica gel

15 Example 201: Preparation of compound 261:

HoN_~_N
: O H H _(Boc)O Boc Boc
CQC N N ~UN
N H O O

o 201-1 20111
NH
2 NH,

g DU bl «f:“mmw@

201110 2011V
NH,

HCY\’O‘/‘N’\ 2
S AH NN NI\/«NIO TFA
HOA~g~ N H,\O/\BGC Boc T

201V
NH;

Hov\O/\,N\) Qﬁ,\o/\ﬁwg

Compound 201
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 mixfure

95



20 (Et OAc/ Hexane = 1/3) to afford Internediate 204-1V (21.5 g) in a 95%
yield. LiAIH4 ( 8.6 g) was added to a solution of Internediate 204-1V (21.5
g) in THE (500 nL) and ether (500 nL). After the solution was stirred at
OC for 2 hours, it was treated with saturated aq. NHACl sol ution,
extracted with CH2C12, and concentrated. The residue thus obtai ned was
purified byV@&MEIWnr omat ogr aphy on silica gel (usi ng PMEGPBEI%EESan
eluant) to afford Internediate 204-V (13.0 g) in a 60%yield. A solution of
| ntermedi ate 204-V (7.6 g) in 1-pentanol (50 nmL) was reacted with

2, 4-di chl I ' ( hewsipl vent was
t hen remq{&/agél@%@f%gﬁ? %agq 1%%1112{% &a@le%lﬂg%]fe%ag %%9 g%%g%hr?hﬁcﬁlr %cnat ogr aphy on
silica gel NYL&EH (4),/and Nﬂ@teckwﬁh @)—Iz(tllp) Eiﬁmﬂadlcllaneﬁwmﬁaﬁmemeaﬁﬁ’lW? 29 in a

7 oo pREr PR o il e AR B it o)

reacti on nihxdmateRraphs olnshtac] (&'ItOAQElGN =4i3) 1Qaﬂﬁmd| Ingermedifte YN-N0O6) B38304
PCT/ US200 @Q 29155 The sol vent was then renpved under vacuum and the
resi die wa P¥fied by columm chromatography on silica gel (EtOAc/ MeQOH =

1/1) to affOrdAsahﬁbﬁrBﬂm&hﬂecﬁ’@AzMII(16%Bﬁxd3@)0'(3r*ﬁg)1ﬂeﬂgmmbmmm sol ution of
20% TFA/ CH2C12 (3 ni) was_ added to a sol utl‘(,)\g, Internediate 5 204-VI (386
ng) in OﬂZ‘E?fE“W%dW?CfPﬁy]i‘%%ﬁﬂnfi&?nﬁ?W be EepyliaptdesIqus»"as hours at room

t enper at Ur gyi@BfihFRGeas &n Bi¥icd @ATHOASHeRMe SO/ M@ kfford erh@B4E t ant 1 esi due
was purified by}PcoI urmgr?r}\lr?orrat 0%6 phg/ on silica gel (219%H3 (aq)/MeCH =

1/19) to a3%des a2 ycBewell (h30gine B in a 85 %yield. Conpound 204 was
then jyeated W&Jal&o%/bmméﬁatMm&ﬁmmwg ﬁm{é{mo{ﬂ widiired Af t er t he

sol vents were renove he residue was 10 trea ed with ether and filtered
to give hyaPSEHorcklioyrs. ddier NesSOz0%:0 v addsd, tig solution waggireed aEeifipl e 205:

o (hat usaPruiBTatSthe) Pie GRRB Ny SR RRLBPAER pd By i e
206: Pr epawastdriehoet adydposhgSQo81d comeploaiedto 208 auesidups Eheaesiditeiw®s a manner
simlar to,LBa uysttnd SuBh SRRy of SCOLR GHRE Mt asdn dln Mattodd ©  543- 3.
15 Intermediate 201-111 (1.1 g) in a 50% yield.
Diisopropylethylamine (1.1 mL) was added to a solution of 2,4-dichloro-6-
aminopiperidine {0.41 g) and Intermediate 201-111 (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/
20 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 concenirated. The residue thus obtained was purified by column
chromatography on silica gel (EtOAc/ MeOH = 4/1) to afford Intermediate 201-V (730

25 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;Cly (2 mL). The reaction mixture was stirred for 5 hours at room
temperature and concentrated by removing the solvent. The resuliant residue was
purified by column chromatography on silica gel (21% NH; (aq)y/MeOH = 1/19) to afford

30 Compound 201 (434 mg) in a 85 % yield. Compound 201 was then treated with 1 M HCl
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Exanpl e 207: Preparation of compound 207: Conpound 207 was prepared in a
manner simlar to that used to prepare 25 conpound 204. C-M5s (M + 1):
554. 4. Exanple 208: Preparation of conpound 208: Conmpound 208 was prepared
in a mnner simlar to that used to prepare 30 conpound 204. CI-M5 (M +

1): 529.3. 8,3,?20&)%%%6/ 138304 PCTI US2006/ 022975 Exanpl gc,f?lgrgz'o{]gg‘{z?ﬁgr ation of

conpound 2 und 209 was prepared in a manner simla at used to
prepare conpound 204. C-M5 (M + 1): 513.3. 5 Exanple 210: Preparation
of conmpound 210: Conpound 210 was prepared in a manner simlar to that used

to prepare conpound 204, Cl-NS + 1):. 538.4. 10 anple 211:
Pr eBar gti Ghmby igp(%thlﬁ%E‘LiioI9-5@%%?6@)§@VW&%WW§HQV@°H Sﬁﬁﬁ“ﬁ%er simlar

Lo thal ugeged uPhGRahCEIGABINEEyGOblodl salt dBofdutd 0T 513.4. 15 Exanpl e

212: Preparation of conpound Compound 212 was prepared in a manner
sinilar to tha€l-MS&N trd)dégare compound 204. CI-MS (MF + 1): 497.3. 20
Exanpl e 213: Preparation of conpound 213: Conpound 213 was prepared in a
manner simlar to that used to prepare conpound 204.

5 Example 202: Preparation of compound 202:

Compound 202 was prepared in a manner similar to that used to prepare

compound 200.
CI-MS (M + 1): 566.4.

10 Example 203: Preparation of compound 203:
Compound 203 was prepared in a manner similar to that used to prepare

compound 200,
CI-MS (M" + 1): 525.4.

15 Example 204: Preparation of compound 204:

H N N
- o~ —_— N~ NHz
HO Boe

204-1 20458

N
N Boc Boo i
& CQ\,H W“‘Q) (Boc)O Boc R LiAH,

204-I0 204-1vV
NH,
HaN N
: N ar J\N’\Q/Boc Boc 3
‘@ H N~ _N
204-V 204-VI
NHZ NHZ
\ el
(N *N/\G\/Boc Boe —A . N ﬁm H
I/\N/\/N\) H Neo~N N/\,N\) WNO
o] 204-VI1 \@ (Q\) Compound 204

A solution of 4-cyanobenzaldehyde (3.0 g) and terz-butoxyaminopropylamine (3.9
g) in MeOH (60 mL) was heated at 60°C for 6 hours. After the solution was cooled to
room temperature, NaBHj (2.5 g) was slowly added. After the mixture was stirred for 30

20 minutes, it was concentrated, quenched with NH,Cl (aq.), and extracted with CH,Cl.
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Cl-M5 (I C+ 1): 512.4. 25 Exanple 214: Preparation of conpound 214:
Conmpound 214 was prepared in a manner simlar to that used to prepare
compound 204. CI-Ms (MF+ 1): 471.4. 30 100 WD 2006/ 138304

PCT/ US2006/ 022975 Exanpl e 215: Preparation of conpound 215: Conpound 215
was prepared in a manner simlar to that used to prepare_ conpound 204.
Cl-MB (M +WMG20088383% 5 Exanple 216: Preparation of c&fpE§HYS2RES Conpound
216 was prepared in a manner simlar to that used to prepare conpound 204.
Cl-Ms (M + 1): 485.3. 10 Exanple 217: Preparation of conpound 217:

compound 20 YRR RpFrklefuliEhRhedld" Ilrehfe EbogBEniS, PPCE S
conpound 2mifieCoypuumulcigdiBatugiaphy on piticegk! (FOAc/Hexme - 1) i dffrd t o that used to
o *Compourt Bt R0 SR S b bpared ( n a manner similar to that used
to prepare confpslutiin 0 ihterbtdidER (AL (5.8 &) andS3M B (40 mL) in MeOH (50 ml.)
5 was stirred at room temperature for 8 hours. The solution was then concentrated and the
resultant residue was neutralization with NFH,OH, and extracted with CH2Clo. The
organic layer was separated and concentrated. The residue thus obtained was purified by
colummn chromatography on silica gel (using MeOH as an eluant) to afford Intermediate
204-11 (3.4 g) in a 90% yield.
10 To a solution of compound 204-11 (3.5 g) in MeOH (50 mL) was added
tetrahydro-4H-pyran-4-one (2 g). The solution was then heated at 60 °C. for 6 hours.
. After the solution was cooled to room teml;erature, NaBH, (1.85 g) was slowly added.

After the mixture was stirred 30 minutes, it was concentrated, quenched with NH,Cl
(aq.), and extracted with CH,Cl,. The organic layer was separated and concentrated. The

15 residue thus obtained was purified by column chromatography on silica gel (EtOAc/
MeOH = 1/1) to afford Intermediate 204-I1 (3.5 g) in a 70% yield.

A solution of Intermediate 204-I11 (12.99 g) and Boc,0 (20.76 g) in 1,4-dioxane
(200 mi) and H,0 (100 mL) was stirred at room temperature for 15 hours and then
concentrated. The resultant residue was purified by column chromatography on silica gel

20 (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). After the solution was stirred at 0°C for 2 hours, it was
treated with saturated aq. NH4Cl solution, extracted with CH,Cl,, and concentrated. The
residue thus obtained was purified by column chromatography on silica gel (using MeOH

25 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.

30 Intermediate 204-VI (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.
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25 Exanpl e 220: Preparation of conmpound 220: Conpound 220 was prepared in a
manner simlar to that used to prepare conpound 204. CI-Ms (M+ 1): 553. 3.
30 101 WO 2006/ 138304 PCT/ US2006/ 022975 Exanple 221: Preparation of

conpound 221: Conpound 221 was prepared in a manner simlar to that used to

pr epare 4. C-M (Ivf + 1): 537.4. 5 Exanp paration
of conpoun%gg)gs%gn H2N. ~CO2Et b 0] H ~CO2Et (Boc) 20 g@”%‘?{ﬂ% BAL BOG

222.1 222-U 222-111 ~O01 H2N,i'J NHZ N Boc N CIIN"ONHN c H2H
H BOG 222-1V 222-V HN 1 (Boc)20 N n "' N ~NTh ~Nt A -- LoCcdad H Boc Boc
N om NON N:H Boc Boo, 6 222-Vi 222- VU 'It'hF A\I Os5:N--N'" .. "~N-NJ H
H H e solvent was then removedun er vacuum and the residue was purified by column

chromatography on silica gel (BtOAc/ MeOH = 1/1) to afford Intermediate 204-VH (386

mg) in a 76% yield.

A solution of 20% TFA/CH,Cl, (3 mL) was added to a solution of Intermediate
5 204-VI (386 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% NHz (aq)/MeOH = 1/19) to afford
Compound 204 (256 mg) in a 85 % vield. Compound 204 was then treated with 1 M HCI
(3 mL) in CH>Cl; (1 mL) for 0.5 hour. After the solvents were removed, the residue was
10 treated with ether and filtered to give hydrochloride salt of 204.
CI-MS (M* + 1): 568.4. |

Example 205: Preparation of compound 205:
Compound 205 was prepared in a manner similar to that used to prepare
15 compound 204,
CI-MS (M + 1): 527.3.

Example 206: Preparation of compound 206:
Compound 206 was prepared in a manner similar to that used to prepare
20 compound 204,
CLI-MS (M + 1): 543.3.

Example 207: Preparation of compound 207:
Compound 207 was prepared in a manner similar to that used to prepare
25 compound 204.
CLMS (M" + 1): 554.4.

Example 208: Preparation of compound 208:
Compound 208 was prepared in a manner similar to that used to prepare
30 compound 204,
CI-MS (M* +1): 529.3.
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10.JI Conpound 222 NaBH(OAc)3 (52.68 g) was added to a solution of ethyl
(2-am nonet hyl) acetate 10 (25.5 g) and cycl ohexanone (24.45 g) in CH2Cl2
(200 nL) and McOH (300 mM). The mxture was stirred at roomtenperature
for 6 hours. After a saturated aq. NaHCO3 solution was added, the m xture
was extracted with Et OAc, dried over anhydrous MSO4, and filtered. The
sol vent was¥? A¥H1¥&Moved and the residue was purified BFTVUSHOHARIITS

chromat ography on silica gel (EtOAc/ Hexane = 1/1) to afford Internediate
222-1 15 (32.9 g) in a 76%yield. A solution of Intermediate 222-1 (32.9
g) and Boc20 (36.0 g) in CH2C12 (300 nmL.) was stirred at 25 C overnight.

The sol ut Prsparetion OEermmored2®nd the resultant residue was purified

by col umm chr oL EfPed thitexed — to ive
I%t er nedi at e %@%@%ﬁggéﬁ&%% %?/ri(sel d. ﬁ!1%12 V\Drtg 0 /§é5304 )

PCT/ US2006&smsva8d®4. 1M DI BAL/ et her (85 nl) was added to a stirred solution

of | nternedi at Iﬁgiwl;_li,%%g) in dry toluene (500 nmL) at -70----78C under
| +1):513.

N2 (g). The reac t'ure was stirred for 2 hours at this tenperature.

Afters5% HCl (aq) (85 nmL) was then added to the solution at -60--70C, the
m xture was stirred for.anather 0 wour after the reaction 5 tenperature
was incr\é\%%%’i?—%ng’@?arﬁtwgo a?}%oﬁgd?]a@er was extracted with CH2A 2 twice.
The organi ¢ | agahifoud®?® W pidpaed in Lkhiarmer siiildr tathhtydedio preplyS04, and
concentrated by, renoving the solvent under vacuum The resultant residue

was purif CEBPRPLEM: unn  chromat ography on silica gel (EtOAc/ Hexane = 1/5)

to afford I ntecppei®ta 132384l 1 (7.7 g) in a 60%yield. 10 .
Di - 2-am noet hylether (1.0 g) was slowy added to a stirred solution of 2,4-

di chl®ro-6-nethyl pyrinmdine (2.0 g) in THE (15 nlL) at roomtenperature. The
mxture YRSk biT: Ptbpahiidhorbopsimdour:s and the reaction was allowed to

warmup to room tenperature overnight. The solution was then concentrated
and the resul tGerapauad 2Hwaspaepared i ¢ mprgr gylade thatusehiodBePelgr aphy on silica
gel (Et OAg) é@;@iz@l/l) to give 15 Internmediate 222-1V (1.5 g) in a 53%
yield. A SOt on of Intermediate 222-N (0.7 g) and Internedi ate 222-111
(0.77 g) in NEMS((®T mM))5Mads stirred at 60 C for 8 hours. NaBH4 (0.17 g)
was t1Qen added the solution at O C After the solution was stirred for 0.5
hour,™a saturated ag. NH4Cl solution was added and the m xture was

ext r act ed Baahple Bt IDReepaditioreaf compoundi2h:dr ous
Compound 212 was prepared in a manner similar to that used to prepare

compound 204.
CI-MS (M* + 1): 497.3.
20
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.
25
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.
30
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20 MgSAH, and filtered. The solution was then concentrated and the
resultant residue was purified by columm chromatography on silica gel

(Et OAc/ McOH = 2/1) to afford Internediate 222-V (356 ng) in a 25%yi el d.
A solution of Internediate 222-V (356 ng) and Boc20 (180 ng) in CH2A 2 (10
m.) was stjrr at. 25C overni ght. The solution was the ed and

t he resul tgﬂz%g%gﬁpisi due was purified by colum chrong{:!(r;lgrgg’gﬂ@a%’% silica
gel (EtOAc/ Hexane =1/5) to give Internediate 222-VI (410 ng) in a 95%

yi el d. M Morphol i ne- N - pi perazi ne ethane (221 ng) was added to a sol ution
of Interped ate 222-V.. (210 iN] -pentanol (1 nL). The m xture was
stirred aﬁg@@ﬁ%@ﬁ@%gﬁ@ﬁh&ﬂg@ then concentrated and the resultant
resi due was p@ohdpbad 21§ waspreparedia actunoerainnpr tphat usd teplepara gel (Et OAc/ MeOH
= 10/1) to afforﬁ Internediate 222-VII (100 ng) in a 37%yield. 103 WO
2006/ 13830HPPEA 082006/ 022975 A sol ution of 20% TFA/ CH2C12 (2 nlL) was
added to a solguni®OF 1): 504 edi ate 222-VII (100 nmg) in CH2CQ2 (1 nl). The
reaction mxture was stirred for 8 hours at roomtenperature and
concehtrated by renoving the solvent. The resultant residue was purified
by col ummg. qqgg@{{% ol gel (21 % NH3 (aq)/MeOH = 1/19) to
afford 5 _%&%3%% 2 Gg%?‘w%o)ﬂé.ogfcglog% yi el d. Conpound 222 was then treated
with 1 M HO Ceopaind 316 vesprepared ip appanngramiler &p el psed tapregiret he sol vents were
renoved, ‘goggm jgdue was treated with ether and filtered to afford
hydrochl oride salt of 222. CI-M5s (M+ 1): 533.4. 10 Exanple 223:
Preparation ofCI$PIind):2883. Conpound 223 was prepared in a manner sinilar
to that used to prepare conpound 222. C-Ms (M + 1): 528.4. 15 Exanple

224: reparation of conpound 224: NH2 H2N NH2 NH2 01 222-111 N Boc TFA N
Boc Cl " | Bxanfple 237: Riepr@lod oRcorhposhdl7: H NH 224-1 224-11 N112 H NTN~-N NH2

Compound 217 was prepared in a manner similar to that used to prepare
compound 204.
CI-MS (M™ +1): 578.4.
15
Example 218: Preparation of compound 218:
Compound 218 was prepared in a manner similar to that used to prepare
compound 204,
CEMS (M™ + 1): 553.4.
20
Example 219: Preparation of compound 219:
Compound 219 was prepared in a manner similar to that used to prepare
compound 204,
CI-MS QM" + 1): 537.4.
25
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.
30
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Il I NC If~NBoc ~rN'd ~NBoc IiN N 0 rN-NJ HN-.N 224-111 v QJ
224-tv. NH2 I TFA 0.J tiNfJ H .n.H Conpound 224

N-t ert - But oxycar bonyl pi peri di nyl -4-nethylam ne (5.0 g) was slowy added to
a stirred solution of2,4-dichloro-6-am nopyrimdine (5.7 g) in 1-pentanol
(20 nL). The 20 solution was stirred at 120C for 12 hours. The sol ution
was then cdh@2WeHMP¥d and the 104 WO 2006/ 138304 PCT/ BEFFGENEH287P5

resul tant residue was purified by colum chromatography on silica gel

(Et OAc/ Hexane = 1/9) to give Internediate 224-1 (3.6 g) in a 45%yield.
Internediate 224-1 (2.4 was t hen d| ssolved in CH2C12 (80 nL) and 20%
TFA/ O%Z@@EJ@M_&LBIWO%%@WPOW olution was stirred at room

temperat ure oV el 228 whbfrofldth b YinitH ik 100LEW rgfafs! and L he
resultant residue was purified by colum chromatography on silica gel (21%
NH3 (aq)/ Me@gound2049) to afford Internmediate 224-11 (1.5 g) in a 90%
yield. Internme 3.3 g) prepared in Exanple 222 was added to a
sol ution of |ﬁ%§¥%@§?ﬁ?“§zz‘gt 11 (1.9 g) in McOH (40 nL). The m xture was
stirred at 60C for 12 10 hours. NaBH4 (0.3 g) was then added at O0C. After

t he m xtuge wags rred.for n aqueous solution of NHAC1(10% 10
nm.) was aga%%ﬁ__?%br a?‘fj@é)fﬁéspoglﬁé?%%t ed with EtOAc, dried over anhydrous
MySO4, and filtered. The solution thus obtained was then concentrated. The
resul tant residue vvas‘: d by colum omat ogr aphy o ilica gel

( Et CAc/ Hexaneg < dd,&)_ 10 af hokg~LAe:Er (fedicat R24CPF dida 5 jPa20% yi el d.
15 M Mor phol Fne NI - pi per azi nefet hane™ (370 ngf °Was added to | Beer nedi at e
224-111 (300 ny) in 1-pent angt! (1 nL). The mxture was stirf@®at 120C for
12 hours. After the solution was conce at ed, the residue was treated

w th water and extrﬁﬁt ed with 2C12. ani g | ayer was separated and
concentr at ed. ésul “regrfue @/@‘ umm chr@at ogr aphy
on silica ged c/ Hexane & m"t%@a‘mﬂzord | n WoAN
2220V 22V
HN™
N
(Boc),0 "‘N’\u ﬁ‘ p
Boc Boc N Boc
(‘N’\’
222-VX 222-VIY

Compound 222

NaBH{OAc); (52.68 g) was added to a solution of ethyl (2-aminomethyl) acetate
10 (25.5 g) and cyclohexanone (24.45 g) in CH;Cl, (200 mL) and MeOH (300‘m1). The
mixture was stirred at room temperature for 6 hours, After a saturated aq. NaHCO;
solution was added, the mixture was extracted with EtOAc, dried over anhydrous
MgS 0y, 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
15 (32.9 g) ina 76% vield.

A solution of Intermediate 222-1 (32.9 g) and Boc,O (36.0 g) in CH;Cl, (300 mE)
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-II (39.5 g) in a 80% yield.
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20 1V (281 ng) in a 70%vyield. A solution of 20% TFA/ CH2C12 (3 nmL) was
added to a solution of Internediate 224-1V (281 ng) in CH2Cl2 (2 nL). The
reaction mxture was stirred for 8 hours at room tenperature and
concentrated by renmoving the solvent. The resultant residue was purified

by col umm raphy on silica gel (219%\H3 (aq)/ M = o afford
25 Corrpounmgg%%gﬁ ng) in a 85 %yield Conpound 224%@8%é‘2ﬁ%$eat ed

with 1 MHJ (4 nL) in CH2A2 (2 nL) for 0.5 hours. After the solvents
were renoved, the residue was treated with ether and filtered to give

hydr ochl ori de of 224. . Cl - MS. -+ 1) 544 .4 105 WO
2006/ 138304 P&ﬁ%ﬁgﬁ%‘E@?zi‘%?%é%/%ewﬁ%%%@?tgﬁ“%?‘e@% Bound 225:
ooy S reaaa b en TR i .1 st
conpound f?@edé!iﬁﬁﬁ‘ﬁﬁﬁrf 'E@W@W-ewg%%&é@ﬁﬂﬁgw;ﬁtﬁﬂ%?edtt?)ﬂiehat used to
prepare GoRBEMRA6ELA CChe Mxtirlivad stiied f& hflotiler 0.5HbuEXMe@eadiloh:  Preparati on
of conpound 227: Hoe NHz JNH, NHz H2N'NH BOCV I CVjN,'1 HC "~ |V Hcl

Boc H2 22vmpersipre was impreaserl o 25°QThepgugous Jaypr wis extragtpdrpittcBHGh twige— | ~Bon-
N=N'N,, ~ N2 orﬁgi?:ﬂy\érs%?e;é éémbME'a, dried with anhydrous MgSQ,, and concentrated by
removing the solvent under vacuum. The resultant residue was purified by column
chromatography on silica gel (EtQAc/Hexane = 1/5) to afford Intermediate 222-TH (7.7
£) in a 60% yield.
10 Di-2-aminoethylether (1.0 g) was slowly added tol a stirred solution 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
15 Intermediate 222-IV (1.5 g) in a 53% yield.
A solution of Intermediate 222-IV (0.7 g) and Intermediate 222-TIT (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. NH4Cl
solution was added and the mix{ure was extracted with EtQAc, dried over anhydrous
20 MgSQ,, 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
mlL) was stirred at 25°C overnight. The solution was then concentrated and the resultant
25 residue was purified by column chromatography on silica gel (EtOAc/Hexane = 1/5) to
give Intermediate 222-V1 (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
30 chromatography on silica gel (EtOAc/ MeOH = 10/1) to afford Intermediate 222-VII
(100 mg) in a 37% yield. '
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N ~N J HEN O HC 6,J Conpound 227 A solution of

pi peridinyl -4-nmethylamne (3.6 g) and N-ten is butoxycarbonylimdazole (5.3
g) in toluene (80 n) was stirred at 25C overnight. The solution was then
concentrated and the resultant residue was purified by colum

chr omat ogr a hx on silica gel (EtQOAc/Hexane = 1/2) to give Internediate

227- | (4.7‘8‘? 101383047005 yi el d. Internediate 227-1 (4.7 BGUSAHOBRER (2.7 )
in 1-pentanol (20 nL) was reacted 20 with 2,4-dichl oro-6-am nopyrim di ne
(5.4 g) at 120C for 12 hours. After the solvent was renoved, the residue

o aftord |t ornenrahar oos STV ORIt Ras ki bl FoGEBEOCT 0300

PCT/ US200622%2 Y8 {H0 mig) sioCH3Clpl k). (The wactiod mixtere 32 stirfed (fdr. Shogis at reat ed with |

M HC1( 20 ' i roaom t erature for 8
hours. Af {T}e()r0 %t%neﬁg%& é%la %él&l\g%l?a%%ﬁ?geﬁ%?lgg {é%gd? %1“(5 r eesrﬁsfuﬁ%fes%&‘(vﬁsue was
neut r al i zapiurgied by tdiuhidi@binatagrdplednrsitics gad (2174 WH; @HI2A20H =TiIHE) &y gford ¢ | ayer

was separ at.ed an entt o resi t hus opt ai_ne purified
by colétjrm @ﬁ?%%ﬁ&%%)@gmﬁs H'?F‘@?’M@%&P%ﬁﬁ%ﬁ@a@éﬁaﬁ%@ﬁﬁ?to af ford
I nter rregi ?m) ﬂmzmzl((ﬁﬁﬁ,) if)0.5 Hbuﬁd&ﬁé}ﬁmisﬁbéhts w{vﬁbﬁﬁhiﬂ&ét%,ﬁ{e%s?cﬁ@vv'gél (790 nm)
pr epare om Ex e 2 S a 0.a ..solution of Internediate 227-M
(450 ng) i eaﬁ%‘@&%?ﬂ_‘éﬁte\ﬁl@é"ﬂg’"}(ggy‘%"‘i’%&’é‘dﬁ@tﬂf@%@-at 25C for 2 hours.
NaBH( OAc) 3 (2. igys pas+tihigszadded at 25C for 12 hours. After the 10
solution was concentrated, a saturated ag. NaHCO3 sol uti on was added to the
resultant residue. The m xture was then extracted with CH2Cl2. The organic
| ayer ipras g@@@ggp ; EiouAd £4: The residue thus obtained was
purified by colum crﬁl?dg%é)?ggr aph '0%3 silica gel (using McOH as an el uant)
to af ford I nterpEmourde223 »as pigparsBin arppnnérsingilag Bothatyied) tol prepse
Ni - Mor phol ipendlg@bper azi ne et hane (240 ng) was added to a sol ution of
Internmediate 227-1V (160 ng) in 1l-pentanol (1 nlL). The m xture was stirred
at 120C for 8 IS M Fhx 528fution was concentrated and the residue was
purified by colum chromat ography on silica gel (EtQAc/ MeCOH = 511) to
afford Internedi ate 227-V (85

15 Example 224: Preparation of compound 224:

NH,  HaN NH, N 22
(N : nBoc = TFA Ho N~~"0
| N N - Boc
N cl Nékm cl NJ\N’\O
"Boc H NH
224-1 224-11
NH, HN™ NH,
Ci N/H Boc N N/’kN Boc
22410 o/ 1241V
NH,
O
TFA NN

Cempound 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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ng) in a 40%yield. 20 A solution of 20% TFA/ CH2C12 (I nL) was added to a
solution of Internediate 227-V (85 ng) in CH2AA 2 (1 nL). The reaction

m xture was stirred for 8 hours at room tenperature and concentrated by
removi ng the solvent. The resultant residue was purified by colum

chromat ography on silica gel (219\H3 (aq)/ MeCH = 1/19) Conmpound
227 (65 ng)‘%}r{f 6415834 o4, yi el d. Conpound 227 was then treg{:’g@%gﬁ%g%fsM HO 25

(1 nm) in CHRC12 (1 nL) for 0.5 hour. After the solvents were renoved, the
residue was treated with ether and filtered to give hydrochloride salt of
Conpound 227. C M5 (M +-1): 544. 4. 30 10; 006/ 138304

PCT/ US200 &7stisentresidueyag pyrifie B HiR eSO /G D N2 0 N

Sul furfriaq it i\ 4 NG, a%si% blEle corrpl ex NJ NocBCc HOaSO ~'
22-n 228. 1?1%%2 TFA HaH038IIC-)d- gy ﬂ mpound 228 To_a sol ution of

22-11 (500 ng)lntqnnqdagewel@ﬂ)g)msthamdne@h@@m@#quﬂ%mﬁ%nd 2% T¥ne conpl ex
(457 ng). CH‘@I WasHadedS t E:Ecﬁ&oﬂtwﬁ%écd%m%&t% purlb%m gl ution 5 was

filtered an ncentrate e resultant residue &d by col um
chr onét ogﬂhpwut@nvesthenaogeﬂttra(eﬂk.ﬂdﬂb@ﬁuﬁﬂnlmﬁlﬂt)ewﬂgnﬁ@ibmbmdl ate 228-11

& sol ot i on sl i sef ERN (BDMGE R In il Bl mgiabppa e B0 ©°
m xt ure wgks sYinmoeth ffield. 8 hours at room 10 tenperature and concentrated by
on 5111 0a gel - EToRREe REN] Grtippfac) FoptargiedR wiisd B lioBll T sa ) T n
90 % yi el GntereRtipRR2AAIL2HD g)/&SMEOHrMG ment e niikiufe vlasilréd at 60°Q\ﬂaj 12 n CH2C12 (1
M) F0r 042 O ADS) vl o s I P R MRSl e 551045, s 11 eat ed

aqueous solution of NH4Cl (10%, 10 mL) was added. The mixfure was extracted with

EtOAc, dried over anhydrous MgSQs, and filiered. 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 224-11I (1.5 g) in a 40% vield.

15 N'-Morpholine-N'-piperazine ethane (370 mg) was added to Intermediate 224-II1
(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 concenirated. The resultant residue was purified by
column chromatography on silica gel (EtQAc/Hexane = 1/9) to afford Intermediate 224-
20 IV (281 mg) in a 70% yield.
A solution of 20% TFA/CH,Clz (3 mL) was added to a solution of Intermediate
224-IV (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 resuitant residue was
purified by column chromatography on silica gel (21% NH;s (aq)/MeOH = 1/19) to afford
25 Compound 224 (200 mg) in a 85 % yield. Compound 224 was then treated with 1 M HCl
(4 mL) in CHCl, (2 mL) for 0.5 hours. Afier 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.

30
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and filtered to give hydrochloride salt of Conpound 228. 15 Cl-M5 (MF + 1):
577. 2. Exanple 229: Preparation of conmpound 229: NH2 NH2 N ~j 140Et N B
HCJ N "~ Nci~'N bEt EEOq ~" NCJ H Cci'Noo 21-11 '0 bEt 229-11 NH2 TFA
Eta~,Nr* HtJ j 6Et Conpound 229 108 WD 2006/ 138304 PCT/ US2006/ 022975

Di et hyl vinyl phosphonate (377 ng) was added to a solution of Internediate
21- 11 (500"%@3!“06#&;?;% ed fromExanple 21 in MOH (10 nl)PCTHSEOEBA2] on was
stirred at 25C for 12 hours. The solution was concentrated and the residue
was purified by colum chronmatography on silica gel (EA/ MCH = 511) to
afford I nternedi ag_%aé’zg-.ll 438 ngé% 5in a 70%yield. A solution of 20%
TFA/ CH2Cl %i‘@%ﬂﬁa@- arg PR d23it i on of internediate 229-11(438 ng)
in CH2C 2 (2 nEdmpotia@ 22 Ewsd prépareding mhhcresilato tharded @prdpadour s at room
tenperature and concentrated by renoving the solvent. The resultant residue
was puri CPBBPU¢ 2¢bl urm chr omat ogr aphy on silica gel (EA/ MeOH =1/1) to
afford Corrpoun@I_Mg{h@a%);Lﬁg[ng)i n a50%ield. Cl-M5 (M+ 1): 617.4. Exanple
230: Preparation of conpound 230: NH2 NH2 TMSBr gN EtON' -N ~ ~" N i~ N~
HO $. 5N "J H ~N 14 6Et bH 229 Conpound 230 15 A sol ution of Conpound 229

(600 o) 3Qdnbiebok hphliblde BBSHE 924:1- 19 9) in
Compound 226 was prepared in a manner similar to that used to prepare
compound 224,
CI-MS (M + 1): 519.4.
10

Example 227: Preparation of compound 227:

NH NH,
Boc crr N’* ./(LNZ NH,
i N
HQN’\O &Nﬁ B°°m N G N’J‘I\O\J} Hal C,/QAN -
N H NH ———— "Boc Hz
2271 274 274N
NH, NH,
22101 r N HN(}\; fN
- o _
~"p C N‘LNO\/E Boc ‘\’}J NAN(:]\IH Bac
Bog WNgO —_——— 0’\,@ N\/\./N
21V 27V

NH,

o
HC! N ':lﬂ H
e \)

Cempound 227

A solution of piperidinyl-4-methylamine (3.6 g) and N-tert-

15 butoxycarbonylimidazole (5.3 g) in toluene (80 mL) was siirred at 25°C overnight. The
solution was then concentrated and the resultant residue was purified by column
chromatography on silica gel (EtQAc/Hexane = 1/2) to give Intermediate 227-1 (4.7 g) in
a 70% yield.

Intermediate 227-1(4.7 g) and BtsN (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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CH2Cl 2 (30 nL) was stirred at 25C for 72 hours. The solution was then
concentrated in vacuo to yield a yell oworange foam which was
re-dissolved in water (50 nL). The solution was washed with ether (3 X 35
m.) and then concentrated in vacuo to yield a solid. The solid was

purified t{y P(pl ?ol um of cation exchange resin (Do ggomgs) by
el uting the colum first with water (ca. 500 niL), and then wth O.

aqueous ammonia to afford amoni um salt of Conpound 230 (58 ng) |n a 10%
yield. d-Ms (M + 1): 561.1. 25 109 V\D 2006/ 138304 PCTI US2006/ 022975

Exanpl e 231: Preparatign of co H2 N NN o' ~
OHnN G N-I -~Aeputionef Iterggedia ”B%ﬂ‘@ °|\$ '32" %(ﬁé@ﬁﬂ% HN 1
NH2 H BOOMHRLfwid skirrbl il EpblafireNoNERRO ARy blsotulber bis LND) LY H 2310111
Q) Conpound 231 Internedi ate 222-M (4.5, g) . W?&b@ ded to a sql ution of

t rans- 1, 4 copcgnizateonbe yerlisnbrstie was nﬁ‘}“ﬁ“ﬁ”ﬁ% xS ure was
stirred alcrfPf; 1o ﬁ%@gr%ﬁ%&%fed%c&ﬁm& gﬁhe\&%d&%ﬂ@@bﬁ&eﬁc the

m xture was stirre and then concentrated by renoving the
sol veht . Aves perified by celoinn chromatographwnsitico gs! (usingMyOH agan dwabde t o t he

resul t ant 1% ed with CH2Cl12, dried over
anhydr ous k%@é&ééﬁ?mggégz&ﬁ%%%\ﬁ?ﬁcgﬁ ated. The residue was purified by
col utm 10 chr ohwtrogiispP32-HH(780 ighprepra¢d fors Exayple2d vees addeddd uant ) to afford
I nt er nedi at.g,.23 ' - 6.0 g) and
13N (6. 0 SHEgoR o epie a7 T ) 1 MeBldao bilh SRl s dhla &

2, 4-di chl QIS‘EC ﬁ)rammmpl)(m}ﬂt(omgﬂeo@wis@)mamedlﬁa@%mﬂﬁoummﬁﬁhe sol vent
was

10 solution was concentrated, a saturated aq. NaHCO; solution was added to the resulant
residue. The mixture was then extracted with CH,Cl,. The organic layer was separated
and concentrated. The residue thus obiained was purified by column chromatography on
silica gel (using MeOH as an eluant) to afford Intermediate 227-IV (539 mg) in 2 60%
yield.

15 N'-Morpholine-N'-piperazine ethane (240 mg) was added to a solution of
Intermediate 227-IV (160 mg) in 1-pentanol (1 mL). The mixture was stirred at 120°C
for 8 hours. The solution was concentrated and the residue was purified by column
chromatography on silica gel (EtOAc/ MeOH = 5/1) to afford Intermediate 227-V (85
mg) in a 40% yield.

20 A solution of 20% TFA/CH,CL, (1 mL) was added to a solution of Intermediate
227-V (85 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 column chromatography on silica gel (21% NH; (aq)/MeOH = 1/19) to afford
Compound 227 (65 mg) in a2 90 % yield. Compound 227 was then treated with 1 M HC]

25 (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 227.

CI-MS (M' + 1): 544 4.

a0
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t hen renoved and the residue was purified by colum chronat ography on
silica gel 15 (Et OAc/Hexane = 1/1) to afford Internediate 231-11 (5.7 g) in
a 70%vyield. M Mrpholine-Mpiperazine ethane (620 ng) was added to

I nternediate 231-11 (500 ng) in 1-pentanol (5 nlL). The m xture was stirred
at 120C for g hours and then concentrated. The residue thus obtained was
treated wi thO P Ynd extracted with CH2C12 to af f or FCTHPEOMEI Gt e
231-111 (468 ng) in a 70%yield, which was purified by 20 col umm

chromat ography on silica gel using 21% NH3 (aq) and McOH as el uants. A
solution of 20% TFA/ CH2C12 (5 nlL) was added to a solution of Internediate
231-111 (d%@é@zﬁ@m@mo%@mmyndmé reaction mixture was stirred for 8
hours at room tenmggature and concentrated by reggving the solvent. The
resul tant resi due’@ pur| fied RyuGaidmm chromatography on silica gel (21

% NI 33 (aq)/ Maq+ t Qoeaf gégrpﬂ'dutmmm 200 ChLUSBR06/ 022975
Conpound 23#635%-hy o wl el d.  Comgsniyd~231 m\‘éﬂ\'{“@t ed with I
MHCI (4 nL) in CllZG.’LR (2 ) 0.5 hour. After,the sol vents” were

renoved, the residue was treated with ether and filtered to give
hydrochl oride salt of Conmpound ©B81. CI-M5 (M + 1): 544.4. 5 Exanple 232:

Preparati on of conpwund 232; 232 was prepared in a manner simlar
to that used to prepagg ung Hons (MF + 1): 503.4. 10 Exanple
233: Preparation of conpound 233: Conpound was prepared in a manner

simlar to that used to preparempowmdttpound 231 CI-M5 (M + 1): 519.4. 15

Exanpl e 234: PrnaLaklon Ay AR nER o ol bhies Mirskihats IOC BOS HZ 12N

YD Boo Cl |
pyndme complex (457 mg). The mixture was stirred at 25°C for 12 hours. The solution
5 was filtered and concentrated. The resultant residue was purified by column
chromatography on silica gel (EA/ MeOH = 10/1) to give Intermediate 228-11 (82 mg) in
a 10% vield. ' '

A solution of 20% TFA/CH,Cl, {1 mL) was added to ahsolution of Interiediate
228-11 (82 mg) in CH>Cl, (1 mL). The reaction mixture was stirred for 8 hours at room
10 temperature and concentrated by removing the solvent. The resultant residue was purified
by chromatography on silica gel (21% NH; (aq)/MeOH = 1/19) to afford Compound 228
(54 mg) in 90 % yield. Compound 228 was then treated with 1 M HC1 (1 mL) in CHCh
(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.
15 CI-MS (M* + 1): 577.2.

Example 229: Preparation of compound 229;

NH; NH,
O e g
OEt N N
' “El NN CRE RS N
O OEt " O

NH,

_ T Q o

Eth/\,N\) O

OEt
Compound 229
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234-11 234-m 8-mH ', NN NH2 NH2 TFA N N, > ~r 0 Boo Boo CH-N.i~. N(c)
Q) 234-1V Conmpound 234 Conpound 8-111 (1.0 g) prepared in Exanple 8 in MeCOH
(20 mL) was hydrogenated in the presence of 10% Pd/ C (200 ng) at 50 psi at
roomtenperature for 18 20 hours. The m xture was then filtered and

concentrat%ztn%'l adhprd Internediate 234-11 (500 nm) \/\b(t:f}gﬁmﬁl}d(ﬂgﬁ,ger

purification e Internediate 234-11 (0.5 g) in 1-pentanol
reacted with 2,4- dichloro-6-amnopyrimdine (0.2 g) at 120C for 15 hours.
The solution was then 111 WO 2006/ 138304 PCT/ US2006/ 022975 concentrated

and the resul res 1 on silica
gel (EtOQAc/ Eb?%éﬂv“%’%%%l 0 gl@ﬁilnkitvgé}r?e d&?é%&ﬁ %%%t@@hfg a 6|5%|)

yield.  N50WMmgpproparcicionVEpingde 2izindde03 (1mal)( Thasoyytionmes sitgdef 250

| nt er medi "etan was stirred
at 120C fﬁ’F?z.Lé’ mhgg‘ﬁﬁoélq%%lcﬁ?“ﬁﬁ "@ glegésn%dggh%? %ﬁgd&é& ive the residue,
whi ch waschriifilogant ofl silicd fel G AMeOK = }Sw)tdafﬁnklh;ennmwm-]&m%nw)ography on

silica gel (EEOA\C/ MeOH = 7/3) to afford Internediate 234 [V (0.23 g) in a
60% Vi el d230&i¢lti on of 20% TFA/ CH2C12 (5 nL) was added to a sol ution of

Intermedi ate Rafniby¥ of 280 TFRICH,0L GRCY daf stided fp. asiﬂnﬁoxrcﬂ?memmam xture was
stirred for 8 hours at rgom 10 _tenperatyre and ¢ nf{}?rﬂz]iﬁeaﬂ #ﬁrem)w ng
the sol veRtd-T ¢38 med in ARG (2malek Eb@%&?ﬂ&ﬂﬁ#ﬁ“@d%‘% B ¢hf%fht ogr aphy on
silica ge{emg,a%tﬁeé!!a!é bR AR remddidthe Eddvert. frmedesumnmameu (192 ng) in a
85 % yield. "Conpound 234 was 't hen treated V\nthlyl ({9 éNaCHZCIZ(Z
rrL) for Op®ifisd by cobmnn erompiesrephy@ysilisa gel (BAMNMSRR 5 /1) taaffop Q?’ER?%’I‘ s treated
the d gi ve hydrochl oride salt of Conpound 234. 15
CI - ngaqﬁgﬁ,g%ggg /fiilgld"le 235: Preparation of conmpound 235: Conpound

235 was pr epar@eMSﬂVlﬁ"-d'hrﬁiéﬂ simlar to that used to prepare conpound 234.

(

Example 230: Preparation of compound 230:

NH, NHz
f‘\ I TMSBr
H
Emg’\’N\/] LAGS P HO! S»VN\/‘ ’\O\,N
OFt O O
229 Componnd 230
15 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 2
solid. The solid was purified through a column of cation exchange resin (Dowex
20 AG50X8) 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 reg) in a 10% vield.
CI-MS (M" + 1): 561.1.

25
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20 C-M5 (& + 1): 531.4. Exanple 236: Preparation of conmpound 236: Conpound
236 was prepared in a manner simlar to that used to prepare conpound 234.
25 C-M5 (M + 1): 547.4. Exanple 237: Preparation of conpound 237:
Compound 237 was prepared in a manner simlar to that used to prepare
conmpound 234, 30 Cl-M5 (Mt+ 1): 555.5. 112 WD 2006/ 138304

PCT/ US2006/ 992898383 anpl e 238: Preparati on of conpound 33820068328 Gund 238
was prepared in a manner simlar to that used to prepare conpound 234.
Cl-M5 (M + 1): 549.4. 5 Exanple 239: Preparation of conpound 239:
Conpound 239 was prepared in a manner simlar to that used to prepare

conpound 2 23\pPreparation of congognd231: 10 Exanpl e 240: Preparation of
conmpound 240: NH2 NNH2 qO 0 HNJ HI_ N C H-pm¥-, No HN H 60"/ Noo 234-m 240. |
NH2 NH2 (_N'"N N B UGH (N N Boc Boc , NJ I_I‘LH24~NL HOBNJ 240- El 0
0 NH2 TFA HO N..) AL O 0 Conpound |2 N g
LN Sl SRS CEAL Vs Fouaue
H NN CF NN
2 H Boc H
2311 23110
HN™ NH ' '
Oy 2 M e e Wy
a N ANONN
N, H H
£ S D
231-HI o Compound 231

Intermediate 222-T1 (4.5 g) was added to a solution of frans-1,4-
5 diaminocyclohexane (3 g) in MeOH (200 mL). The mixture was stirred at 60°C for 8
hours. After NaBH, (0.7 g) was added at 0°C, the mixture was stirred for 0.5 hour and
then concentrated by removing the solvent. An agueous solution of NH4Cl (10%, 10 mL)
was added to the resultant residue. The mixture was extracted with CH,Cl,, dried over
anhydrous MgSOs, filtered, and concentrated. The residue was purified by column
10 chromatography on silica gel (nsing MeOH as an elvant) to afford Intermediate 231-1 (6.0
g) in a 65% vyield,

Intermediate 231-I (6.0 g) and Ef3N (6.0 mL) in 1-pentancl (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

15 (EtOAc/Hexane = 1/1) to afford Intermediate 231-II (5.7 g) in a 70% yield.

N!-Morpholine-N! -piperazine ethane (620 mg) was added to Intermediate 231-H
{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 exiracted with
CH (1, to afford Intermediate 231-ITI (468 mg) in a 70% yield, which was purified by

20 column chromatography on silica gel using 21% NHj3 (aq) and MeOH as eluants.

A solution of 20% TFA/CHCl, (5 mL) was added to a solution of Intermediate
231-111 (468 mg) in CHyCl, (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
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I nternedi ate 234-111 (1.0 g) prepared from Exanple 3 was added to a stirred
solution of piperazine (0.36 g) in 1-pentanol (1.0 nL). The sol ution was
stirred at 120C 15 for 18 hours. It was concentrated to give a residue,
whi ch was coated with Si02 and purified by colum chromat ography on silica

gel (EtQAc = 9/1) to afford Internediate 240-1 ( ' 75%
yield. Met Wé’%@ﬁw acetyl chloride (0.2 g) was addegcfésgbg%ﬁgu?i on of
Internmediate 240-1 (0.82 g) in CH2Cl12 (50 nL) and Et3N (0.3 g) at 0C. The
m xture was stirred at 20 OC for 1 hour and then concentrated. The residue
t hus obt a} < Wi dnl3 er | The organic
| ayer vvasbé% %l\ré\lg? %%égﬁéﬁg%l\#cdgn/f&%idegoﬁﬁ%n%égw%@g% a&%m ﬁ(caﬂd \?acg purified
by col um(4oht)and@iERgh {pml) fon 0.Sihburc A figethe v éifordnt Rhoved, hetgsiduowgs ve

Internedigte .240-11 (O in 0% vi.el gd. 3 VWO 6/ 138304

PCTI uszoo@?%‘?é’é‘g‘sejfhﬁr%'ﬂ%ﬁ‘%é%)tﬁﬁge nggf’“ﬁ‘X’(iﬁsagt oaﬁa}wg%%@d in THE (10 nL) was
added to 0.5 MIgUS@M W@ s5agq9eous solution (10 nL). The m xture was stirred
at roomtenperature for 2 hours. It was then acidified with 2M HO to
obtaih a crude product, which was purified by colum chronatography on
silica gebxdufgiiFnt MRphatondPednypodfa gfkord Internmediate 5 240-111 (170 nm)
in a 35%yield. Internediate 240-111 (170 ng) was treated with 20%

TEA/ CH2C12 (5 GRuypoyrd 2330%as preppmsd e rnmey wipilar do thafsed @ MEEPEKen concent r at ed.
The resul&o?,{gouﬁ@glwe was purified by colum chronmat ography on silica gel
(219\H3 (aq)/ MeOH = 1/19) to afford Conpound 240 (100 ng) in a 85 %yield.
Conpound 240 WalsMB N +t1):8B4d with 1 MHC (3 mL) in 10 CH2CI 2 (2 nlL) for
0.5 hpur. After the solvents were renoved, the residue was treated wth
ether and filtered to give hydrochloride salt of Compound 240. Cl-M5 (Mt
1) : 545. 4Exdaypdeii3ePegdratidarod pemprund@33f conpound 241: 15 Conpound 241 was

prepared in a 1.l ar ha ound 240. ClI-Ms
(Mer 1): 558 & %@gﬁn%?ies’%@;epéﬁ%%%aar%@%ﬁﬁ@l&g@ﬁ%ﬁ%@mﬁ%&z0 Conpound 242
was prepacastpound 28lmanner similar to that used to prepare conpound 240.
C-M (M + D8+ 1y: 519.4.

15

Example 234: Preparation of compound 234:

NH, NH,

N N
Cl NJ\Cl
Hz‘“’@\/ﬁoo Boc LHZN ;lqoc Boc ¢ ﬁoc Boc

0 0 0
X 234111
I 234K

HN :
Ry NH YHa
X TFA
—_ fN\E (N Ay H H
(N N Boc Boc A H/\O\,MN
o/ 2340V Compound 234

Compound 8-I0T (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 concenirated to afford Intermediate 234-II (500
mg) without further purification.
Crude Intermediate 234-11 (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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Exanpl e 243: Preparation of conmpound 243: 25 Conpound 243 was prepared in a
manner simlar to that used to prepare conpound 240. C-M5s (M + 1):

576. 4. Exanple 244:. Preparation of conpound 244: 30 Conpound 244 was
prepared in a manner simlar to that used to prepare conpound 240. 114 WO
2006/ 138304 PCT/ US2006/ 022975 Cl-Ms (M +1):559.4. Exanpl e 245: Preparation
of conpoundVOXM1BIUHound 245 was prepared in a manner PSTASPUPORYSt hat used
to prepare 5 compound 240. C-Ms (MF + 1): 531.4. Exanple 246: Preparation
of conpound 246: Conpound 246 was prepared in a nmanner simlar to that used
to prepare 10 conpound 240. C-MS (M + 1): 517.4. Exanple 247:

Pr epar at i mn@htrai@lmdﬂmdesmﬂxtr@n@wmﬁmMmmM@w@mner simlar

L L L
simlar to thaw'wmesholime-prsipansine ctfhne (pwad akid o IQlerhddiate34-4111) : 531. 4.
compound 443. e %&»z&”%ﬁat%% g TheSREE ' " ©
5 was concentrated to give the residue, which was then coated with SiO; and purified by
column chromatography on silica gel (EtOAc/ MeOH = 7/3) to afford Intermediate 234~
IV (0.23 g) in a 60% yield.
A solution of 20% TFA/CH,Cl; (5 mL) was added to a solution of Intermediate
234-IV (230 mg) in CH,Cl, (2 mL). The reaction mixture was stirred for 8 hours at room
10 temperature and concentrated by removing the solvent. The resultant residue was
purified by column chromatography on silica gel (21% NH; (aqYMeOH = 1/19) to afford
Compound 234 (192 mg) in a 85 % yield. Compound 234 was then treated with 1 M HCI
(4 mL) in CH,Cl; (2 mL) for 0.5 hour. After the solvents were removed, the residue was
treated with ether and filtered to give hydrochloride salt of Compound 234.
15 CI-MS (M + 1): 572.5.

Example 235: Preparation of compound 235:
Compound 235 was prepared in a manner similar to that used to prepare
compound 234.
20 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,
25 CEMS (M" + 1): 547.4.

Example 237: Preparation of compound 237:
Compound 237 was prepared in a2 manner similar fo that used to prepare
compound 234.
30 CI-MS (M" + 1): 555.5.
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HN 222-111 HZN | NzN z 249-1 249-u NH2 NNn.N~" N N Nci~.Nc HNI.N ~N'I
Boc Boc CI W-)1C1 .0 H2 1 mHNC NH 249-H 249-1V NH2 N N NHz Boc
Boc TFANfi "NNNNOr NNN v rNNINif r.N~NJ CN N H of Conpound
249 249-V Internediate 222-111 (4.56 g) was added to a sol ution of

2-am noet h ] (2.92 g) in MOH (300 nL). The m irred at
60C for 8 ﬁ’&’%@%’h@ém (0.68 g) 5 was then added at O EE?@SZO i 2%Itsjur and
the m xture was concentrated by renoving the solvent. An aqueous sol ution
of NH4Cl (10% 10 nlL) was added to the resultant residue. The m xture was
extracted with Cl2, dried over anhydrous MgSH, filtered, and

concent ratﬂ@ﬂﬁ%{éwgl?fg’ﬂgmwzﬁ red was purified by colum

chr onat ogr aphy Cefpounii RBE Faf@bpatddtin AR kimtlarltb Hat dsed &f frépatk | Nt er medi at e
249-1 (4.2 g) in a 63%yield. 10 A solution of Internmediate 249-1 (4.2 g)
and Boc20°PPPegP34.n C112C12 (250 nL) was added to Et3N (1.4 nL) at 25 C
overni ght. Thecgpfgipran; e 4, hen concentrated and the resultant residue
was purified by colum chromatography on silica gel (EtQAc/Hexane =1/5) to
give Pnternediate 249-H (4 g) in a 75%yield. Internediate 249-11 (4.0 @)
in McOH ( . | he presence 15 of 10% Pd/ C (800 np)
and 5% Rhwar&égﬁ%g%@?ﬁg%ﬁﬁggmterrperature for 18 hours. The

m xture was th€ampoiud@he vasprdparekic ¢ manesr sishilamiodhat ussd dapremsae puri fied by
col um chrc mgg&grﬁghy on silica gel (using Et OAc/ MeOH as an eluant) to
afford Internediate 249-111 (2.8 g) in a 69%yield. Internediate 249-111
(900 ng) and ECHMS Q@44 mEJ034 1-pentanol (5 nl) was 20 reacted with

2, 4- d1iochl or o- 6-am nopyrimdine (365 ng) at 120C for 24 hours. The

Example 240: Preparation of compound 240:

NH; H NH; 00
fod LS. A
R RO N W Uk R

23401 U 2404 O
NH, NH,

N N
LiOH !
- NQ N Boc Boc N'q\*ﬂ Boc  Boc
o 0 240-11 240-I11
NH,

TFA

™ NQN’\Q\/H H
H A H N A~N
w Compound 240 \O

Intermediate 234-I11 (1.0 g) prepared from Example 3 was added o 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-I (0.82 g) in CH,Cl; {50 mL) and EtzN (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/Et;N =

9/1) to give Intermediate 240-I1 (0.73 g) in a 80% yield.
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solvent was then renoved and the resultant residue was purified by col um
116 WO 2006/ 138304 PCT/ US2006/ 022975 chronmat ography on silica gel

(Et OAc/ Hexane =1/1) to afford Internmediate 249-1V (842 ny) in a 74%yi el d.
| V- Mor phol i ne- M pi perazi ne et hane (300 ng) was added to Internedi ate 249-1V
(300 ng) in 1-@entanol (1 nL). The mxture was stirred at 120C for 18

hours. The Y89 2YF¥#Y¥n was concentrated to give a resi dbETURMIPR2Es t hen

coated with Si2 and purified by col unmm chromat ography on silica gel
(EtOAc/ McOH = 7/3) to afford Internediate 249-V (243 ng) in a 64%yiel d.
A sol ution of 20% TFA/ CH2C12 (5 nL) was added to a solution of Internediate
249-V (243 ny) Intetméditte22-1120.5rk) dissdlved in g3 (1 o mL)yivat addel 108$ Mbfared for 8

hours at raq 10. tenperature.,and.concentrated by.renoyi he sol vent.
The resul t ﬁ aﬂ@??%ﬁ?ﬁ‘%g%d{lﬁﬁ}r Fﬁ%&lwex’aﬁwaéﬁ{?%ﬁé@f‘}?ﬁﬁ%%n@f n silica gel
(_21I OdA) NCH;» I{oazﬁ)gh%?geﬁdidiﬁ%dmmme otfteip &M?Aﬂpradﬁt, @él{ﬁ&\ﬂﬁg_ﬁuﬂﬂg{' Z‘C?Z‘ ((%2 0
yi el d. oun was then treate M in.

for 0.5 hdyrolhmpchpmpiograply QRsHica gﬂéﬁ@%@\%‘é’éa ,ZOH% a%f@’é{%z‘i@"eg%&s treat ed

W t h %itheg40m@17bin{2g§ﬁ{§§g%9iegi_ ve hydrochl oride salt of Conpound 249. 15
C-Ms (M + 1) 57Z2.5. Exampl e 250: Preparation_of caonpound 250: Conpound

250 was pr epar Béermpdiate A40HE 17@?%?W&?ﬁqaiﬁdﬁvﬁhtzo'ﬁ.s@éj@@%@ﬁgcr)ém’%"&rrpound 249.
20 C-M5 (¢ &%Ié for 32 hifurs AT B a&ét?dgr'ﬁﬁge%sﬁftdni)fééﬂﬁe wAPRARIby251: Compound

+
251 was pre 1élerre I'n a nmanner_sim th used to preéepare “conpound 249.
25 Cl - M (wﬁmnmomawzcanhy orgglice el (A% 2004ra)A851~ H9) osffodsoopowds - Exanpl e
252: Prep i : | 2, (BOCO) 2 i |
U BOC 29 ij’f?if[gﬂ %gm SR Efroubl 240 wWhs then trlaréwith PREHCKS ol
10 CH,Cl, (2 mL) for 0.5 hour. After the solvents were removed, the residue was treated
with ether and filtered to give hydrochloride salt of Compound 240.

CI-MS (M" + 1): 545.4.

Example 241: Preparation of compound 241:
15 Compound 241 was prepared in a manner similar to that used to prepare
compound 240.
CI-MS QM™ + 1): 558.5.

Example 242: Preparation of compound 242:
20 Compound 242 was prepared in a manner similar to that used to prepare
compound 240,
CI-MS (M + 1): 560.4.

Example 243: Preparation of compound 243:
25 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:
30 Compound 244 was prepared in a manner similar to that used to prepare

compound 240.
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HN HN BOO H 252-1 252-11 N2 N HH2 ~~ N BOC HO ~N*"N NH2 d ff~C
BOGHHH 252-111 252-1V NH2 Boc Boo HN |, NN | ~N NI (Boc)2t NNOI O
Na C NHC NH252-V 252-VI NH2 Boc Boo NH2 BOG Noc OCN.I' NAN.\ O TEA
NrNNANHJJ -~ N) HO) tiNJ 252-VIl QJ Conpound 252 A solution of

2-am noethylaniline (5.0 g) and Boc20 (6.8 g) in CH2C1 5 was
stirred at 2%@”3v3é]|4n| ght. The sol ution was then conce% /%?Q)g(%z)z%fst he
resultant residue was purified by colum chronat ography on silica gel

(Et CAc/ Hexane = 1:1 as eI uant) to give Internmediate 252-1 (6.8 g) in a 83%
yi el d. 222_111%{» ared from Exanpl e 222 was added to a sol ution of

| nt er medi at e 262MS "8 §9+4n CH2C12 (250 nL). The mixture was stirred at
25C for 1.5 10 hour. NaBH(OAc)3 (6.0 g) and a small anmount of MeCH were
added at OC. The m xture was stirred at roomtenperature overnight. After

t he sol ut im&rwmioaoferdmpomd%ﬁur ated sol uti on of NaHCO8 (250 ni) was

added. The nmix Vv hydr ous MySO4,
filtered, and ?é@ﬁ%'ﬁﬁztgé’%{% aﬁ%&x\% %%Qﬁﬁﬂt er e ? é@% 11 (6.0 g). 15
Cr ude sl nt eompourd240252- 11 (3.0 g) in I\/EO—I 15 m) was hydrogenated in the

presence of 5%&%(1\&3 gﬂ) and 10% Pd/ C (300 ng) at 50 psi at room
P52

tenperature fo e mxture was then filtered and concentrated.
The resul tant resi due was 118 WD 2006/ 138304 PCT/ US20061022975 purified by

col um chromat on silica gel (EtOAc/MeOH = 1:1) to afford
| nt er medi aﬁ%@:_ngﬁiig Rateiign COF'.RO'SP byi el d.

Compound 246 was prepared in a manner similar to that used to prepare
10 compound 240.
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
15 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

20 compound 240.
CI-MS (M' +1): 531.4.

25
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A solution of internediate 252-111 (1.5 g) treated wwth 1IMHCO in ether (52
m.) and McOH (10 nL) was stirred at roomtenperature for 8 hours. After
dditional ether 5 was added, the solution was filtered. The solid thus
obt ai ned was dried under vacuum K2C03 was added to a suspension of the
solid in CH3CN at roomtenperature for 10 mnutes. After water was added,
the reacti YO M"Y was stirred at room tenperature f&CTUR2WRHPFETS
filtered, dried over anhydrous MgSO4, and concentrated to afford crude
Interrredi ate 252-1V (1.5 g). 10 Internediate 252-1V (1.5 g) and Et3N (0.5
m.) in 1-pentanol (14 m.) was allowed to react with

2, 4- di chl Brainfie 249: Pespyaiioti aficorapdud 24%y) at 120C overnight. The sol vent was
then renoved to afford cr e Interrredl ate 252 V (2.0 g). A sglution of

I ntermedi ate 252-V, (2. OVQQN Boc 0 i |oceH2 C e was added
to Et3N(10|)@/\a’t 25 el n e sollydion hen con&ehtrated and
15 the resuf®ant residue was pu |f|ed by col um chrona aphy on silica
gel (EtQAc/ Hexane = 1:1) to give | ntéPiediate 252-VI (1 glr in a 56%
yield. NIL-Mrpholine-Mpiperazif)e ethane (300 ny) vvasHNagided to

I nternedi ate 252-VI 90 ggg) -pe nf*tanol  ( Boarl )Bec TheésKingture was stirred
at 120C OVGI’H&I ght 3 afey. e]r‘lr“é‘é’?ﬁ thus vBeai ned was
coated w t M Si'GRy ur| f| by col‘hrrﬂ B0 chr omat ogr aphy on silica gel

(Et OAc/ McCH = 1/ 1) 2tﬁgnafford I nt er mredi at mo-®52-VI1 (260 ng) in a 70%
yield. A solution of 20% TFA/ CH2C12 (5 nlL) was added to a sol ution of
Internmediate 252-VII (260 ng) in CH2Cl2 (2 rrL)NHzThe reﬂact Hon m xture was
stirred for 8 hour §Hat r ORA%) t BeAper atair e and enovi ng the
sol vent. The resulff anyyesidue —Z‘S—purlf 'bchoI urm chromat ogr aphy on
silica gel (219% N3 fag)/MeoH =1/ 19) (\N’\T’ rd 'ﬁé%wd 252 (175 ng) in a
91 %yieldf rrpound zaarwasthentreat dwth 1 (4 M) in CH2A 2 (2
m.) for 0.5 hours. After the solvents were renoved, the resid S

treated with elitamediag 22210 ¢-%e) gs yided torpsefubion pi-raiodylanilge ound 252.
Cl-Ms (M ufﬁ/[ ﬁ&?o(ﬁnL %eé;ﬁ%g%@r%o L38P 0% ukiS2006Y, @Re)S Exanpl e
I on

253: Prep oun mpound 253 was prepared in a manner
sim | &t ovashizen addeddt 0 8C for@Schour and Shppoihige waToncentrated by removing the

solvent. An aqueous solution of NH;C1 (10%, 10 mL) was added to the resultant residue.
The mixture was extracted with CH,Cl,, dried over anhydrous MgSQy, filtered, and
concentrated. ‘The residue thus obtained was purified by column chromatography on
silica gel (BtOAc/MeOH = 1/1) to afford Intermediate 249-1 (4.2 g) in a 63% yicld.

10 A sohition of Intermediate 249- (4.2 g) and Boc;0 (2.8 g) in CH,Clz (250 mL)
was added to BtzN (1.4 mL) at 25 °C overnight. The solution was then concentrated and
the resultant residue was purified by column chromatography on silica gel
(BiOAc/Hexane = 1/5) to give Intermediate 249-1I (4 g) in a 75% yield.

Tntermediate 249-T1 (4.0 g) in MeOH (20 mL) was hydrogenated in the presence

15 of 10% Pd/C (800 mg) and 5% RW/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
Intermediaie 249-111 (2.8 g) in a 69% yield.

Intermediate 249-TIT (900 mg) and EtzN (0.4 mL) in 1-pentanol (5 mL) was

20 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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Cl-M5 (MF + 1): 531.4. 5 Exanple 254: Preparation of conpound 254:
Conmpound 254 was prepared in a manner simlar to that used to prepare
conmpound 252. CI-M5s (M + 1): 547.4. 10 Exanple 255: Preparation of
conmpound 255: NH, N N HN NH 2 BOC Boc BI OCEt CI HHNJ H~J |J 252-VI

255.1 NH2_Bo NH2 Boot Boc N~ ~/~J N~.NNO O ~ OrNii
Sipgridgo T

NkN Et CA- N, 4N,,)255II 255-111 NH2 H N-~NO HOB. N.J H
Compound 255 A solution of Internediate 252-VI (1.0 g) and piperazine (0.42
g) in l-pentanol (8 nL) was stirred at 120 C overnight. After the solution

was concen he resi S tr wat er ract ed with

CH2C12. TH 061?38%‘(?1’59 P%&ﬂé‘%agﬁg@@g%ﬁa’a%a?a& f%nﬁllr@ %ﬁﬁdﬁ'ﬁ 2|'eS| due thus

obt ai ned wag b 7a%iyeRe. by col um chrorrat ography on silica gel (EtQAc/ MOCH

= 2/1) to afforg Internedjate 255-] . 9 gg}rm%@?gm;%él el d. To“e; sol ution

of Internediat évé@sphohﬁewmgymmp @*’B‘Gﬁo P et

br omoacet b6 4 158 tﬁixﬁﬁ%eﬁxﬁ%é%sﬂéaﬁtmmclﬁﬁs%&ssiﬂerred at 60C
er

for 3 20 hours solution was filtered and concentrated, the
resi dde weelugoR wes C@acewat@tbﬂow agpsidvavkigh wpthengieated with §iGyand ( Et QAC/ MeOH

4/'1) to affgfelh blchintRdtddfoctaphy bh siliédeel 1O/ MeGH 38X Sy 120
Intermediate 249-V (243 mg) in a 64% yield.
A solution of 20% TFA/CH>C}; (5 mL) was added to a solution of Intermediate
249-V (243 mg) in CH,Cl; (2 mL). The reaction mixture was stirred for 8 hours at room
10. 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 249 (151 mg) in a 84 % yield. Compound 249 was t\hen treated with 1 M
HCI (4 mL) in CHCl, (2 mL) for 0.5 hour. After the solvents were removed, the residue
was treated with either and filtered to give hydrochloride salt of Compound 249.
15 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,
20 CI-MS (M'+1): 531.4.

Example 251: Preparation of compound 251:
Compound 251 was prepared in a manner similar o that used to prepare

compound 249,
25 CI-MS (M + 1): 547.4.
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WD 2006/ 138304 PCTI US2006/ 022975 Intermedi ate 255-11 (0.17 g) dissolved in
TIf' (2 nm) was added to 0.5 Mof an Li OH agueous solution (2 nL). The

m xture was stirred at roomtenperature for 15 hours. It was acidified
with 2.5 MHO (PH =9) and filtered to obtain yellow solid. The vyellow
solid was purified by colum chromatography on silica gel Q%Et OQAc/ MeCH =1/5)
5 to af for dVQAWEMIFEYi at e 255-111 (0.1 g) in a 61%yi el FCTRERGERCRC12 (3
m.) was added to a solution of Internediate 255-M (100 ng) in CH2Cl 2 (2
m.). The solution was stirred at roomtenperature for 2 hours and then
concentrated. The residue in acetone (3 nL) was added to HC1(4 Min

di oxane, |Exainple2t2: Prgparatibeofvempbund@5znd the m xture was stirred for 30

m nutes. After the solvents were 10 renpved, the residue wgg treated with

ether and filtered to give hydrochlpride st Conp Y55 (62 ny).
Cl-Ms (M4 + 1): Atz @acanpl Nebe epampt J)oR-Of~e0 nd 256: 15
Conmpound 256 repared 1 Ry nner ST Tar to PBatfused to prepare

conmpound 255. Cl-M5 (M+ 1): 53%y. 20 25 30 121 wWdm2006/ 138304
PCTI US2006/ 022975 Exanpl e 257: Preparation of conpound{®57: Qb o.P.OH

H2N',,, ~CO2H (Both C02H H N Chz H2 H N..,. CkroH BoC [BSo 257-1 257-11
Boooo~ H r (N Bgc@ ., N ~Ngg el @E()/g-m,rzlc‘-ﬁr-ﬁl HO 'O
g NN
Boc H
152111 252-1V
NH, NHo Boc Boc Hh&wa\'

! H H % B B
A T O SO

252-V 252-Y1
NH Boc Boc
NHz Boc Boc 2 0
NN —  ONTNTN
(\N/\VN\) H (\N/\,N\)
fo) \) 252-VII 0\) Compound 252

A solution of 2-aminoethylaniline (5.0 g) and Boc20 (6.8 g) in CHzCl; (200 mL)
5 was stirred at 25 °C overnight. The solution was then concentrated and the resuliant
residue was purified by column chromatography on silica gel (BtOAc/Hexane = 1:1 as
eluant) to give Intermediate 252-1 (6.8 g) in a 83% yield.
222-T01 (7.3 &) prepared from Example 222 was added to a solution of
Intermediate 252-1 (6.8 g) in CH,Cl (250 mL). The mixture was stirred at 25°C for 1.5
10 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 MgSO,, filtered, and cocnetrated to afford crude
Intermediate 252-11 (6.0 g).
15 Crude Intermediate 252-11 (3.0 g) in MeOH (15 mL) was hydrogenated in the
presence of 5% Rh/C (300 mg) and 10% PA/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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257-111 257-1V 257-V IN N2 n NH2 n ~N11 ClJrif"' O O~ NN~, ..~ ~/ (Both

CloN.,.,.aB ~JHNJ H H H H Boo Boo NH2 257-VI NH2 257-VII "ON NN ..
"3r-ACEt 0 -H' NalH.,.. UGH NN HHEO'N HOQ\i'N- Boo Boo Boo Boo
257-VI11 257-1X "N'NNI1I-NNH2 NH2 0O ~N'" o) H,,.~'"~\ CTFAHON. J

RNl H. . . .. ﬁ@ﬁ%ﬁ%“ Boo H H 257-X Conpound 257 KOH (1geghsRlich,BR§20 (33.3

g) were ad a solution of trans-4 5
(Am norret hyl ) cycl ohexane- carboxylic acid (20 g) in dioxane (112 nL) at OC.
The reaction was stirred at 25C overni ght. The solution was concentrated

to half of the original volune under Vﬁ@uﬁgﬁl\@ﬁ dified with 2.5 N HO (PH
= 3), and Rusfipdrcolnyg chrpmatgaranby onrHlicagshib D P AVEE was washed with

brine, drigd sl BRIHES 8YSin MR te1afi I tered, and concentrated to give a
white sol ilﬁel nt ererre?ii aSe g?%-al ( 1?9 ). 10 To a suspensg(%gﬁga t he above
y

solid in tol ueAESOJ(UB'GmOﬁEBSWEa@e%adﬁﬁl-gﬁmﬁﬁéﬁ‘é@ilm HChimjcghe | ester

(32.4 9g) ; : T lefBr M Xture was
war med toaa@gb%b?glé%%%%t}lgehaaﬁlgogﬁ%ﬁng%%g??g?;ﬁ gmg'SJ%.EerA%d?%?ﬂ ebenzyl al cohol
(20 g)» waswaddded, the srdutionaress ifiieredyi Rtewolid thassobiained/wag dhed @0@ B¥PManot her 3.0

hour S and b MELIBERd €20 AUBE AL crrch WSSt RRcsGROSP ot 0 and

di ssol ved gainrn c and e organic r was then coll ected.
The aqueousinbtey exficnaater ¥3Padd6l, ARAECARBBRATEEIY HBROABOOR ROPBratesdOF act ed Wit h

Bt OAc. .ThGZ ﬁo%rrgt,)jﬁlr’geergd, it orvelg aﬁlthrg&s g 4\,’\?11 hcce)gce\ﬂﬁgigd t% 'aﬁ'oru cHids:
Intermediate 252-IV (1.5 g).
10 Intermediate 252-IV (1.5 g) and Et;N (0.5 mL) in 1-pentanot (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;0 (2.1 g) in CH,Cl> (250 mL)
was added to Et;N (1.0 mL) at 25 °C ovemight. The solution was then concentrated and
15 the resultant residue was purified by column chromatography on silica gel
(BtOAc/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
20 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
25 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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sat urated agueous NaHCO3 and brine, dried over anhydrous MgSO4, filtered,

and concentrated. The residue thus obtained was purified by col um

chromat ography on silica gel (EtQAc/Hexane = 1/2) to give Internedi ate

257 11 (35 g) ina 79%yield. 5 To a suspension of Intermediate 257-11 (1.9
in MeOH (10 m_bg8 was added 10% Pd/C (190 ng). The m xture was stirred at

anbl ent teﬁ{fé?“&? gunder hydrogen atnosphere for 4. 0FPh&EPR6A29Fer ed, and

concentrated. The residue thus obtained was purified by colum

chromat ography on silica gel (using EtOAc and MeOH as an eluant) to give

I nternediate 257-M (750 ng) in a 60%yvyield. 10 222-111 (1,198 ng) prepared

from ExaniixpmpR25dRyemdtienof compowd 2681 on of | ntermediate 257-111 (750 nyg)

in CH2C12 (30 t t t NaBH( OAc) 3
(1, 0o o) - weis CERERUAF Y tieGud o oyl Rt SR pisllo el (1) o0 s

concent r atethpodnddseur at ed aqueous NaHCO3 sol ution was added to the

resul tant resi n.xture was extracted with CH2Cl12. The organic

| ayer was col | ggﬁ%@gl)ﬁﬁcﬁncentrat ed. The residue thus obtained was
puri fised by coI um chr omat ography on silica gel (using EtOQAc and MeCH as
an eluant) ffordlnter iate 257|V(1 200 nmg) in a 78%yield. A
sol uti on PREFA %%"W" ¥ 2549) treated with. 4 N HC /di oxane (39
n) in MeOH (@%ﬂ%ﬂn@’ﬁﬂw&&tﬂéﬁz@éﬁﬁhﬂaﬁﬂéﬂ“sﬁ:ﬁﬁpﬁ&@e{wé’eﬁt&ﬂépage hours. After
ether (104 nL) waS 20 added, the solution was filtered. The solid thus
obt ai ned vi@gwEWMdF2under vacuum K2CO3 (21 g) was added to a suspension of
this solid in gﬁ@\l@(@a E&. room tenperature for 10 mnutes. After
water (9 nL) was added e reactlon m xture was stirred at room
tenpettature for 2 hours. The m xture was then filtered, dried over

anhydrous afford crude Internediate 257-V (2.8
25 Om%ﬁt egggé?%g%kéésg) and Et3N (1.3 nL) in 1-pentanol

(11 3 n) was L1 owed #0@ r@act th 2, 4ndj chl or gs.6- gggi nopyy i m dine (1, 633

my) at 100C fo Yorvent \;ﬁﬂ th eneded Bnd dzhe resi due was
purified by IMn&to phy O R (21%@-‘3 (aq)/ MeOH = 1/ 19)
to afford Interme'E'jlate 257- VI (3.3 ¢in at 75%y|eld. 30 A solution of

| nter medi ate 252-VI * 3 g) and Boc20 (4.189 %) in CH2C12 (60 nl) was
added to Et3N (1.0 i1 28C of®rni ght. The sol on ‘ﬁn&honcentrat ed
and 123 VD 2006L1 :{og\/@‘/ﬁ\fo@ 022975 th resi dys was
purified by c,8\I,H ¥hBormat ogr aphy on—sﬁ‘ll_?oﬁ\jg\ usi ng Et OAc
RO 2551 255111
e PG
N
LA (\ka,t IO
CompoundZSS

_ A solution of Intermediate 252-VI (1.0 g) and piperazine (0.42 g) in 1-pentanol (8
mL) was stirred at 120 °C overnight. Afier the solution was concentrated, the residue
15 was treated with water and extracted with CH,Cly. The organic layer was separated and
concenirated. The residue 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,CO; (400 mg). The mixture was stirred at 60°C for 3
20 hours. After the solution was filtered and concentrated, the residue was purified by
column chromatography on silica gel (EtQOAc/MeOH = 4/1) to afford Intermediate 255-1
(0.17 g) in a 38% yield.
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and Hexane as an eluant) to give Internediate 257-VIl (3.2 g) in a 64%
yield. Internediate 257-VIlI (2.6 g) and piperazine (1.127 g) in 1-pentanol
(5.2 nL) was added to Et3N (0.5 nL) at 120C for 18 hours. After the
solution was concentrated, the 5 residue was treated with water and
extracted w.t 2. The organic |layer was collecte trated.
The resi dungﬂﬂﬁgz%gfal ned was purified by colum chrogc?]ﬂgzr g"g@g&gn silica
gel (using EtQAc/ MeOH to 21%N\H3 (aq)/ MeOH as an eluant) to afford
Internediate 257-VII1 (1.8 g) in a 64%yield. To a solution of Internediate
257-VI Il (200 ng) in CH3CN (20 nlL) were added 10 et hyl gﬁ\fgtnacetate (52
my) and K2COB Iommdl@ZSS'ﬂ]@lﬁlE&dl@W%T@@‘P@dwé@d@?@P hours. The

sol uti on &ﬁ ﬁ%ﬂﬁ&@@as%@dﬁe&n@%p\e@&:mm‘l ed by col umm
chr omat ograp y on sifica g usi ng Et CAc and as an %@ to afford
| nt er medi Bdues. A6Wad ¢idifledOvitng) 5 MHGE BE%S) iaed @tﬁff@ tg OWBTYGQP“LT' eous

| ut | ved
THE' (10" ngovane AASRBPES e up RS o Sfed o FRORDRROII YD) <LO 1o 10
vas then wofdid ntamedidth255- 5 M1HEEn { i vied) and fi I tered to obtain a yellow

(usi ng Bt OncIARORT SIS ToShTAS) v tin 8 Sief B sf a5 B poc: =111 ca o¢

| nt er medi alpin?T,CY ¢ 337. Tﬁ@oluuanazaga%emaabomme%ﬁ/e mﬁammwﬁthnlo m.) was
added to a soI ution_ of |nternedi m.). The
sol uti on Gsenttated, dje wpid F%‘Bﬁ??@ﬁgéf“&gﬁ’ra% g‘? g{q"}gEM dmﬁcﬁ:}%l’ &

concent r aldadh ter erﬁtﬁl% dn€ BlePMitubdwRGREraNRr §0miiies. Vmﬁerahh:bﬂieﬂﬁﬁf(m Min

di oxane, 1.3 ? room tenperature e solvents

f t
ver e 19 empvaspyed; ffee Tﬁ%@‘}ed’t?é trgpied with gheragd &I‘?rﬁi)t@tgﬁ’ég‘yiﬂ‘&ﬂ?l? etsﬁlf; %tg to give

hydr ochl Oggﬂlﬁmﬁﬂ'z%s zlg@rrpound 257 (257 ng). 25 CI-M5 (M+ 1): 503.4.
Exanple 2 Prepar at.i on of conpound 258: Conpound 258 was prepared in a
manner si mi | ar CEMSt(WVatt Us8d4 o0 prepare conpound 257. 30 CI-MS (MF + 1):
531.4. 124 WD 2006/ 138304 PCT/ US2006/ 022975 Exanple 259: Preparation of
conpound 259: Conpound 259 was prepared in a manner simlar to that used to

prepare Eaapolg86: Peparation of compound 256:
15 Compound 256 was prepared in 2 manner similar to that used to prepare

compound 255.
CI-MS (M* + 1): 531.7.

20

25

30

121



C-Ms5 (M+ 1): 517.4. 5 Exanple 260: Preparation of conpound 260: ~( Boo

H,."VNCGCbhz HOI H2N.,...C(N~ 222 | I N~ Boo H ((NHCO2CH2Ph |l N O N'V
(600)20 Boo N 257-H 260-1 26011 1 ~ NH2 NI 10 Boo Boo 'Cbz H2 N o~NCC 7
H2 CICl N,Boc Boo ~N,i~N" --- " JJJ::: " 260-111 2604V cl N H 260-V rNH

ONH2 10 W2 ~~-Ove ~N MW"A*N v HNC O N 11 H2 JO vl NH2/ J~ UGH J: N ~B0O
BoC TFA N' KO RBRISB4-H N N H HO N0 H HOO NJ 260- VI | | PATESHISPAIS260 N
N 01" ~H 260-VI Boc McO ~N~-JI| ||~ wHa Boc Boo A solution of Internediate
257-11 (35 g) treated with 4 N HCl/di oxane (210 nmL) in MeOH (350 nL) was
stirred at roomtenperature overnight. After ether (700 nL) was 10 added,
t he sol ut i Example257i Preparation off¢trenpowid 267t hus obt ai ned was dried under vacuum

K2CO3 was added to a suspension of this solid in CH3CN and i so-propanol at
room. tenperature for 10 mi nutes. Aft Dwat er was added, the reaction
mxture was stirrg oomterrperatu g 2 hour ,"'flltered dried over
anhydr ous I\%BO@’ anr H The t anfl I "\Nas purified by
col um chr ormat” aphy on BacNE el (ughpgnCH2 c"2 11and MeOH as an
eluant) to give Internediate 28041 (19 in a 76%yield. Internediate
222-111 (21 g) prepaped_fEom Exanpl a122230yvas added to atsol ution of
I nternedi ate 36@«N12192gn@n CI-;QC(? \@) HOrhe nj x@r"b’%ﬁ"s@tl rred at
25C fOI’ 2 Bog” Boc Nes ZN\
257100 2571V BTV
NH; NH, ‘ NH
’E:’*m o g ,fL "‘N (Bock )\/L )\N HN.
O‘NMN’O QNMN‘O
Boc Boc
NH2 257VI NHz 257-VII

Bog Boc Boc

257-VIiI 257X
NH2

>
LS
A 2y Y N
LN O O O
worooNS A N~ Ho' A NN

Boc  Boo Compound 257

KOH (14 g) and Boc,O (33.3 g) were added to a solution of trans-4-

5 (Aminomethyl)cyclohexane-carboxylic 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 HC1 (PH = 3), and extracted with
EtOAc. The combined organic layer was washed with brine, dried over anhydrous
MgS0,, 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 BtsN (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 BtOAc and H;O. The organic layer was then collected. The aqueous layer was
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hours. NaBH(QAc)3 (23 g) was then added at 25 C overnight. After the
solution was concentrated, a saturated aqueous NaHCO3 sol uti on was added
to the resultant residue. 20 The m xture was then extracted with CH2Cl12.
The solution was concentrated and the 125 WD 2006/ 138304 PCT/ US2006/ 022975

resi due wa by col um chromat ography on silic %, Et OAc
and MeCH agd;igaéé{%sggt) to afford Internedi ate 260-11 ggﬂlgjhze ‘H&E&g 66% -

yield. A solution of Internediate 260-11 (23.9 Q) and BocZO(ll 4 g) in
CH2Cl 2 (200 rrL) was added to Et3N (5.8 nL) at 25 C for overnight. The

solutionwa t dandt e resul tant Si was purified by
col um chreES ﬁ%@ r?gﬁi 5‘ gispnig 'Frﬁ@asl'i‘fa@&g“%thg Iﬁﬁg‘%e as an el uant)
to give | nh@rrEdinaots REECH] dnd bere, %ed&eﬁmﬁ}%umgé@ R R C (2.2 g) was
added to a suspension of_ Inter msdl ate 260 in I\/EO—I (44 nlL). The

mi xture w&eRSHFiede Jhgrosidue thus pbtainedyes pred by t98rPAYXPDat mospher e
over ni ght sxlfwhél@mc%@ﬂmgv@mgmeagﬁé2'5?-?1 s 111'3“@% £i ned was

purified by col'um chromat ography on silica usi ng OAC and McOH as

B el Bant) Lo B A swension ot st 2950.( e mATeE! omavagam.l@éd

I nt er medi (75 nmL) was

al | owed t?df%é@?;ﬂ t’ﬁﬂegmim%% Fg‘}[‘!’;& Mg{ﬁ’l%%tépgé d“gl ne %‘?%g at 120C

over ni ght .affRysgherd fr 4 §lhowns; filteess), andenncertratade dTleresiduedhus ebfidewasas purified by
col umm chr n n el uant)
to affordpﬁﬁ?éeﬂﬂﬁ{a%|R€1‘¥1ec%g:'é%lt aﬁ%g’gm‘} l&gingi/:i%ggyl e%&ﬁf%taglr ate 260-V
(16.2 g) dmdivpinbemadiata@ST-IL(730 gig) inm 6D%owalklanol (32 rrL) was added to Et 3N
(3.3 niL) at 1 rpight. After i on cent ated, the 20
r esi cfﬁe was tr@%@ﬁﬁ%&%ﬁ’m&ﬁﬂné @‘3%%% '2“ 'f’ﬁe organi c | ayer
was col | edhteghediatk ZSGIIHQTEOrlﬁg)e@ICHI@@(aoeﬁ]L)dlI\hehi’buﬁre&hk aimaedtms fareri fi ed by

(a1 meor e Nl At (hE e o B el ol Ghe 1S ettt Be i 1, 7506

yield. I\/Etvm; caenttatidea éaﬁﬁaedrgmemaqamdgdom@o@wmumwme@ésuﬂtam er medi at e
260-VI (4 in_ 25 MeOH (200 nl), at_25C for 5 hours. |on was t hen

concent r aff uanahft mixture wag exiraeied Wish CHefeleHhe oagﬁnfcriﬁﬁaww

chrongt 0greamidMirRet. Skl r&fiud fus bbiginBDwi ffified BN Mré}ﬁat@% gmwﬁ-nt) to afford
I nt er mredi at e 260- VI | [gm%lna%%@lyleld I'nt er nedi at e VII (3 9)
¥

di ssol ved silis2 gelgusirgFt MeQH s gn elusntMogfiond Ipteapediate 257-IV (1,200
mg) in a 78% yield,

A solution of Intermediate 257-IV (5.2 g) treated with 4 N HCl/dioxane (39 mL)
_ in MeOH (52 mL) was stirred at room temperature for 8 hours. After efher (104 ml) was
20 added, the solution was filtered. The solid thus obtained was dried under vacuum.
K2COs (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 MgSQ;, and concentrated to afford crude Intermediate 257-V (2.8 g).

25 Crude Intermediate 257-V (2.8 g) and Et;N (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.

30 A solution of Intermediate 252-VI (3.3 g) and Boc,0 (4.189 g) in CHzCl, (60 mL)
was added to EtsN (1.0 mL) at 25°C overnight. The solution was then concentrated and
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aqueous solution (60 nL). The m xture was stirred at roomtenperature for
15 hours. It 30 was then acidified with 2.5 MHO (pH = 8) and filtered to
obtain a yellow solid. The 126 WD 2006/ 138304 PCT/ US2006/ 022975 vyel | ow
solid was purified by colum chromat ography on silica gel (using CH2Cl2 and
MeOH as an_el uanty) to afford Internediate 260-VIIIl (1.4 in a 48%yield
209% TFA/ CHIYQPO¢EA301 ) was added to a sol ution of I|nteFFEYFRPUYES- Vi1 |
(1.4 g) in CHRC12 (17 nm). The solution was stirred at roomtenperature
for 5 hours and then 5 concentrated. To the residue in acetone (20 nlL) was
added HC1(,4 M [ n di oxane, 4. at rogmtenperature for, 30 pinutes. After

t he sol ve&hesreﬁ'/@?"ér‘?s Wéﬁ?““tﬁﬁn%l)’X‘é’ o%pqpﬁlggqgﬁcaﬁe{q.]mgg “and (20 nl)
and filteaUH&QnShsH vl RediedhteRdidd 2570/ GapaviesRoeld. (1.4 g). C-M
(Mr+ 1): 517.4., 10 _Exa I&géﬂéGl: Preparati on_or. corrpogﬁd 261, Conmpound 261

was prepared | Trtcamedignds7-¥1Q-6 ghand girerzine (lskd & 1 Lopeaisaelds-2 Bddy8tind 260.

Cl - M5 (M-addedto BN 10.4 mL) 301 26%A0P1 €hcke2 ‘Affef B 8618 dnQhhs Bénca@RAURS 262:
Compound 262 was prepared in a manner simlar to that used to prepare

conpoéind 2@8ine Bps K@tednyithiwatgr andexgacted willpCEGnpTke xgmic Imeepay at | on of
propare Sousk AFGHRRRRE, IR RS Soaint FesTROREIR AR 647 breparat o
of conpourbroRgidgraphyngosilivg seidusingdEOpcee@E do 21V AithtagydfeOblaviah ar t o t hat used
to prepar g, SO AR i 2R .8 T ) 64965318
To a solution of Intermediate 257-VIU (200 mg) in CH3CN (20 mL) were added
10 ethyl bromoacetate (52 mg) and K;COs (128 mg). The mixture was stirred at 60°C for 2
hours. The solution was filtered and concentrated. The residue was purified by column
chromatography on silica gel (using EtQOAc and MeOH as an éluant) to afford
Intermediate 257-IX (140 mg) in a 62% yield.
0.5 M of a LiOH aqueous solution {10 mL) was added to Intermediate 257-IX
15 (500 mg) dissolved in THF (10 mL). The mixture was stirred at room temperature for 15
hours. It was then acidified with 2.5 M HCI (pH = 9) and filtered to obtain a yellow
solid. The yellow solid was purified by column chromatography on silica gel (using
EtOAc/MeOH to 21% NH; (2q)/MeOH as an eluant) to afford Intermediate 257-X {337
mg) in a 70% yield.
20 20% TFA/CH,Cl; (10 mlL) 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 HC! (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).
25 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.
30 CI-MS (M" +1): 531.4.
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30 127 WD 2006/ 138304 PCT/ US2006/ 022975 Exanpl e 265: Preparation of
conpound 265: ~C ~ 02H SOCl2 EJCO2Me (Boc)2 H2 LiAlHy HCr H2N.....

H2N. ... BoCN.,,.,V BoCN..' 2651 265-11 2654H NH2 | N TsCl u , TOTS NaN3
H" ~N3 UNHFA HNH2 CI N)-CI  BoCN"' Boor Boo 265-IV 265-V 265 VI  NH2 NH2

Boo NH2 “NOH . NH2 222211 N= H O P(=H Y~. ., . BOGpcfhisaoosngzhB00 265- VU
Sea Vs oo ety NE 228 (BOCK HNr, ) NH rNtN'N boc PSS > S0P
N N~ Nocj~ HN.J H ... Ni~ N 265-X U 265XL NH2 NH2 0 -N-' N Boo Boo

LIOHO (- ~ EtO-N H~,,, i~ NOHNJINNH-,., N~N 265-XII 265 Xl II
NH2  TPA # ENRES Mgt H H Corrpound 265 A suspensi on of

1 d25
cis-4-am no- 0 5|yh]!()arx negglggox ?l%: acid (20 g) in MOH (300 nlL) was cool ed

to OC. Thi onyICOMPIOmdliéV(aiﬁreﬁarﬂl)lawmn@:dmhrt&rtbqﬁwdéopmpﬁhe 5 suspensi on.
The m xt Uéoﬁnp‘éﬂédz%t]' rred at roomtenperature overnight and concentrated. To

CI-MS (M* + 1): 517.4.

Example 260: Preparation of compound 260:

Boc
O\A/N

Boc N HaNwe O’N‘/\’N‘“‘“ {Boc)0
257-I1 260-1 26011
N
Boc BocO’ Chz y, Boc ct/(L "\Cl fN N~ :
O/ \/\/ o O/ \/’\/ a Cl N/LNo Hoc doc
260111 2604V H o 260w
. 0
WO O Mo & e
pN Boc Boc
Nﬁ A O/\Boc Noe . @\f NN N
HN 260-VI ® ™ 260-VIX
N, e 0
LioH f TFA f\ NMN
A O/\Boc Boc (\‘)N N’J\ H
N.
HO N
71/\’ \/l 250.\7111 Compaund 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. Afler ether (700 mL) was
10 added, the solution was filtered. The solid thus obtained was dried under vacuum.
X,CO0; was added to a suspension of this solid in CH3CN 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 MgSOy, and concentrated.
The resultant residue was purified by colunmn chromatography on siltica gel (using CH2Ch
15 and MeOH as an eluant) to give Intermediate 260-1 (19 g) in a 76% yield.
Intermediate 222-1I1 (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. Afier the solution was
concentrated, a saturated aqueous NaHCO; solution was added to the resultant residue.

20 The mixture was then extracted with CH,Cly. The solution was concentrated and the
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the he residue in CH3CN was added K2C03 at room tenperature for 10 m nutes.
After water was added, the m xture was stirred at roomtenperature for 2
hours, filtered, dried over anhydrous MgSO4, concentrated to give a white
solid Internmediate 265-1 (25 g). Boc20 (31.8 g) was added to a suspension
of the crude Internediate 265-1 (25 g) 10 in CH2C12 (300 6‘? at QC for 0.5
hour. The rMEAMPGY xture was stirred at 25C over ni gl’l’f: TR Oﬂ%?éd into
wat er. The aqueous | ayer was extracted with CH2Cl2. The conbi ned organic

| ayer was col |l ected, dried over anhydrous MgSO4, filtered, and

concentrated to give crude Internediate 265-11(38 g). 128 WO 2006/ 138304
PCT/ US2006£9&297%5 purified bl gelivon crbmeiogrdphyl antsilicareal (using 208c ad Mef¥ g) in Et 20
(100 ni) wa i a9) in Et20 (400 ni) bel ow
0 C. The reactlgrﬁﬂ%x ﬁ@%@ﬁ%¥6§@3b§ﬁhr og%q'{leérrper ature overnight. The
m xture was que\rmhmdnoﬂnt&nnmmm(mwcg)an@mtﬁult@)mmlﬁa% a pad of

celite. filtr o Itered dri.ed
under reddEe]é)dW"Bra @gﬁ?ﬁ?ﬁ{-ﬂémﬁg%e’rg ﬁﬁ?}émé%?ﬁl%/ggq\i%’s qn‘fl ed by col um
chr onat ggrcﬁﬁdfbyltrﬁ&lﬁdﬂmsu@aitn(sﬂﬁlbﬁ@s | amdmwmsasgwphyehsmmt) todaf ford
I nt er medi at e, 265- | |na90% ie n termedi ate
265-111 (5§ (j’fmﬂﬁ‘(g@g% %BGS ?&31“%& g’éﬁ“&‘%‘%ﬁﬁgd(%zﬁﬁ naglséa (0.7 g),
and p-tol uggesul fonyl chloride (25.8 g). The reaction mxture 10 was
stirred at 25C_over.ni The resulting ol ution was concentrated and the

resi due was red e%é’w&&s)w@s&@eoawnﬁmﬁmwm%ﬁ%ﬂ (3RBMed with water

and extraq@[@@H 44 1), 'i‘h%ﬁxtur@%@tﬁx%%ﬁn&@tﬁ?émp‘éﬁ&r&ﬂidk en dri ed over
anhydrous My , concentrated give Internediate 265-1V (50 g). NaN3 (24

g) wat adopéﬁowberaowghn faltprask aqdfwmeﬁ%@daﬂ@e %@Wﬁ@@e&wmﬁ 300 15

The g Sidiubds Ml ol (Sl BloR d ?ﬂ-ﬁﬁgﬁ% f bolfit@Rd, and
concentrat@?d e reS| cilije In ](‘3%2@(:1“ V\%S was saturated aq. NaHCGO3
sol uti on. Imften@ﬂWﬁOdV(é@ﬁalm@rW&mﬁé-ct ed, dr| ed, and concentrated to give

a residue. The on silica gel
(using Et OAc agﬁ 'g%{eg]# \ﬁ@?v?ﬂs‘d %) g%éﬁ%%%ﬁﬁ&'{ﬁ%ﬁ’@?%y ina 97%
yield. 20 aMwadmeanmshb,n-doﬂﬂoto-édaﬁmc@Mdg)a (21ne) Bt 2O°C dG:Mnipit) Theas added a
sol ut on of . crud e 2. 30 Et 2 elow 0 C.
The r a0 PalveRi Seh Nt idhe st wespinn i Br e alertiled ' The
reaction v@l&a(geﬂ&(ﬂﬁﬁ@ﬂﬂﬂctahd a2 14 ldiaht) tofaffbiddnanddimRogly @olaglinof celite.
The filt rat%)lva.s dried over anhydrous MgSO4, filtered,
eld.
Intermediate 260-V (16.2 g) and piperazine (11.7 g) in 1-pentanol (32 mlL) was
added to EtsN (3.3 mL) at 120°C overnight. After the solution was concentrated, the

20 residue was treated with water and extracted with CH,Cl,. The organic layer was

collected and concentrated. The residue thus obtained was purified by column
chromatography on silica gel (using EtOAc/ MeOH to 21% NH; (aq)/MeOH as an
eluant) to afford Intermediate 260-VI (13.2 g) in a 75% yield.
Methylacrylate (532 mg) was added to a solution of Intermediate 260-VI (4 g) in
25 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 mI) was added 0.5 M ofa LiOH
aqueous solution (60 ruL). The mixture was stirred at room temperature for 15 hours. It
30 was then acidified with 2.5 M HCI (pH = 8) and filtered to obtain a yellow solid. The
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and dried under reduced pressure. The residue thus obtained was purified by
colum 25 chromat ography on silica gel (MeOH as an eluant) to afford
Internmediate 265-VI (24.5 g) in a 90%yield. A solution of Internedi ate
265-VlI (24.5 g) and Et3N (13 nL) in 1l-pentanol (75 mnl) was reacted with

2, 4- di chl oger £ 6%r},;”n('.{]\ppyrl mdine (19.6 g) at 120 C over npghlisaoddi@zo7E €acCt i on
mxture was stirred at 150C for 3 hours, filtered, and dried under reduced

so pressure. The residue thus obtained was purifi ed by col umm
chromatography on silica gel (EtOAc as an eluant) to afford Internmedi ate

265- VI | in 129 WO 2006/, 383 00p/ 022975 A

sol ution 3‘? Wr#l.‘ﬁl “é'%s‘{%?wﬂﬁ%ﬂ YPp& ?ﬁs?lﬁ%uﬁz | di oxane (160

m) in Nbﬂdoﬁ#ﬁ%@iu)amy\mmfdmfeﬁﬂeda&eszM(eﬂmhmwmmuerm ght. After ether

was added, the solution was The soli d thus: géw was dried by
iaff 404

vacuum To a BN GsRRLE4 ’f’%)aw%ﬁli‘g t%GF‘?IEF“’Inr?f rbpanol was

added K2CEBinip,t8910 ML, erﬂa%ﬁaw»easfsafmala raamgaamfs‘tbﬁshmtaﬁa feas added at
roomtenpérature for 2" hours, the reaction mxture was filtered, dried

over &nhyeenseiraggsap the tesﬁW@acetﬁdeQ%bﬁm@ﬁ%wl(A%ﬁkd@xewé t er medi at e
265- V1 || Qljr'éorﬂé%né)}ﬁn?% il bl bt g%%@m{s%e?e refoved] b rdsihge @3s | N CH2CL2

(500 m.) was a ternme 2-111 (18 . The m xture was stirred

at 25 C f treat@l Widhuetber 200(NaBh(a@hGli@ed EIVE hgylrovbégn tselholfermpgund 2605C and t he

m xture tirred overnight. The solution was then concentrated and a

sat ur at ed~aquéous NaHCO3 sol uti on was added. The m xture was extracted

wth CH2Q 2. T@bMSr(gﬁﬁ-ll) J1aver was coll ected, dried over anhydrous MgSO4,

concentrated. The residue thus obtained was purified by col um

chr ortht ography on silica gel (MeOH as an eluant) to afford Internediate

265- 1 X ( 1Z%xdmgfl 261t Préparationd@oinpaind 26Et 3N (2.2 nl) was added to a sol ution

of Internedi atg 265- 14. 1 and Boc20 n CH2C12 (150 nL) at 25
a2t ey e ]

C. The sol uti or"RE™ VEPr AT & AR gy SR d. The resul tant

resi due WasmpyHinli b6®d by col utm chromat ography on silica gel (EtOAc as an
eluant) to g|v8 Interrredl ate 265-X (12 g) in a 71%vyield. 20 Et3N (2.4 nl)
was added to a WM >3kt er nedi at e 265- X (12 g) and piperazine (5.1 g)
in lypentanol (24 nl) 1200 The solution was stirred overnight and then
concentrated. The residue was treated with water and extracted with CH2Cl 2.
The or gaBxenpladed: Pigparaon efcempeund@62ed over anhydrous MySO4. The resi due

thus obtained $Bmpound 262 was prepared in a manner similar to that used to prepare
- compound 260.
CL-MS (M + 1): 503.4.
20
Example 263: Preparation of compound 263:
Compound 263 was prepared in a manner similar to that used to prepare
compound 260.
CI-MS (M* + 1): 545.4,
25
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.
30
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purified by colum chromatography on silica gel (MeOH as eluant) to afford
25 Internediate 265-XI (9.6 g) in a 74%yield. To a solution of

I nternmedi ate 265-XI (500 ng) in CH3CN (50 nL) were added et hyl

brormacet ate (127 nmg) and K2C03 (314 ng). The m xture was stirred at 60C
for hour, olution was filtered and concentrated, The residue thus
obt ai ned M@OZOF??{??S$Q4ed by col umm chr omat ography on sil |P(‘;§/U5éq06’?zé?7éﬁ\c as an
eluant) to afford 30 Intennediate 265-XI1 (230 ng) in a 41 %yield. 130 WO
2006/ 138304 PCTI US2006/ 022975 0.5 M LiOH (5 nL) was added to a sol ution of
Internediate 265-XI1 (230 ng) in THE (10 m.). The m xture was stirred at
room t enpRsagiplerassfaepaifionoinompotd 266s then acidified with 2.5 MHC (pH =
8) and filtered to obtalnayel 2Mﬁs purifi &y colum
chromat ogr ap o _Es—a I_'ﬁ"'_aifsgypu I nternedi ate
265- XDl (15(5*2%1:; n a 68% y| g 4. To a 501 ut h@m of | nt er medizatme 265- X[ I |
(150 ng) in CH2C12 (2 nL) was *Added 20% TFA/ CH2C12 (i}l-)z The sol ution

was stirred at roomfte erature faq hour s and n c nfentrated HO (4
Min di oxangs®2 nfiL > Netded X MLCBS" ueNl Qf@ﬁ eNag_ room
tenperature for %0 LUt es. At er w9l vents re ved, the residue was
treated 10 with ether and flltered to gl ve hydroc Iorlde salt of conpound
265 (94 mg) RHCI -MBS (M + 1): T’-? 4 I o<266 k- epar ation of compound
266: Corrpog@L 266 was pm@.par nn “s]@n N,,Lg hat ed to prepare
15 conpoufd Ci) %4 ¢2% 30 131
WO 2006/ 138304 P /U§?006/ 02297 vﬁgarrpl e 267: Prepar gsigpn of npound 267:
H NHz Sociz **Nf2 (Boc)ZzO M2 73' oc Li Al kg HO NBoc  HO2C' Mc02C

e 3
_(Bock r\ iy HN\,) /L B ogt
N B B Boc Boc — ——
/NO\G/\,NOC HN\) N~ N
265X 265-X1
NH2
N fL ,L
o) NN Bac Boc  LiOH N Boc Boc
E.I.OJL\/N(\\) H “'-/N-/\INO HD N O
265-X11 265-X111
NH
o
TFA o) NN N’\O H H
HOJL\’N(\\) H "r./N'~/\.rN

Compound 265

A suspension of cis-4-amino-cyclohexanecarboxylic acid (20 g) in MeQOH (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,COj3 at room temperature for 10 minutes. After
water was added, the mixture was stirred at room temperature for 2 hours, filtered, dried
over anhydrous MgSO4, concentrated to give a white solid Intermediate 265-1 (25 g).

Boc,0 (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 MgSOsq, filtered, and
concentrated to give crude Intermediate 265-I1 (38 g).
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267-1 267-11 267-131 tNH2 TsCl 1 N Boc NNs ~N Boc PPhs HZN~O Boc Cl1 N~Cl
TsO N3 267-1V 267-V 267 VI NH2 NHz ~N O..B Bon N Cl'~N HC CJ: N-~H

222-111 C~H - v~ (Boc)20 267VI H Boc 267-Vhf NH2 267-1X H Boc NH2 NHz N
nNnrNHH1 ,1), NH~-N- NO C NO "OH\NJ NJ NBoo N N 267% Boo '

267- X Boc H, Nf CNJNINnNLIONrNNH Eﬁ[} £- X |

~N, ~~N~ I—D%ZOE!(;% ;Hoc Boa Boo 0 267-XII1 NH2 TPA HO I\ng E&Rﬁ% OHH
Compound 267 A suspension of cis-4-am no-cycl ohexanecarboxylic acid (30 g)
in MAIl (500 nL) was cooled to OC. Thionyl chloride (30.5 rrL) was added

dropwi se. The m xture 5 was stirred at room.t r ure v ht and
con(F:) entrat ed tlosofjitipe ofcTidf IP@“%QQIWGSTIH@&@?TE’;%&?@;B% Wa‘"(aé@ cgt g To a
SUSPeNs! o fhns JLE{’@H%%%} 46@31L§b9%w@bCaTH@féa®Bﬂﬁﬁxthﬂ@ VG212 (500

n) were a quent i a reaction
m xture mmredatmomddnmah%@’m@nif@ﬁm@ﬁ%lww @ﬁeﬁ&gﬁhe aqueous

ayer msan%)%l{ere(dtﬂmroug\% tdld of celite. The filtrate was dried over anhydrous MgSOq,

5 filtered, dried under reduced pressure. The residue thus obtained was purified by column
chromatography on silica gel (using CH,Cl; and MeOH as an eluant) to afford
Intermediate 265-IIL (28 g) in a 90% yield.

To a solution of Intermediate 265-111 (28 g) in CH,Cl; (300 mL) were added Et:N
(30 mL), DMPA (0.7 g), and p-toluenesulfonyl chloride (25.8 g). The reaction mixture

10 was stirred at 25°C overnight. The resuliing solution was concentrated and the residue
was re-dissolved in FtOAc. The solution was then washed with water and extracted with
EtOAc. The organic layer was collected, dried over anhydrous Mg80Q,, concentrated to
give Intermediate 265-IV (50 g).

NaNj; (24 g) was added to a solution of Intermediate 263-IV (50 g) in DMF (300

15 mL). The resulting mixture was stitred at 60°C overnight, filtered, and concentrated.

The residue in CH,Cl, was washed with a saturated aq. NaHCO; solufion. The organic
solution collected, dried, and concentrated to give a residue. The residue was purified by
column chromatography on silica gel (using EtOAc as an eluant) to afford Intermediate
265-V (30 g) in 2 97% yield.

20 To a suspension of LiAIH, (5.4 g) in Et0 (400 mL) was added a solution of
crude Intermediate 265-V (30 g) in B0 (100 mL) below 0 °C. The reaction mixfure was
stirred at room temperature overnight. The reaction was quenched with Na;$0410H:0,
filtered through a pad of celite. The filtrate was dried over anhydrous MgSO,, filtered,
and dried under reduced pressure. The residue thus obtained was purified by column

25 chromatography on silica gel (MeOH as an eluant) to afford Intermediate 265-V1 (245 g)
in a 90% yield.

A solution of Intermediate 265-VI (24.5 g) and EtzN (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

30 pressure. The residue thus obtained was purified by column chromatography on silica gel
(EtO'Ac as an eluant) to afford Idtemediate 265-VII (26.2 g) in a 68% yield.
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10 CH2Cl2. The conbined organic |ayer was dried over anhydrous MySO4,
filtered, concentrated to give crude Internediate 267-11 (53.4 g). A

sol ution of crude Internediate 267-11(53.4 g) in Et20 (100 nL) was added to
a suspension cooled at 0C of LiA1IH4 (11 g) in Et20 (500 nL) below 0 C. The
reaction 132 WD 2006/ 138304 PCTI US2006/ 022975 m xture was stirred at room
t enper at ur ¥QIWPHEt . The resulting sol ution was cool EET4$200p8222%5at h,
guenched with cold water, filtered through a pad of celite. The filtrate
was dried over anhydrous MgSO4, filtered, washed with hexane, and dried
under reduced pressure to give crude Internediate 267-111 (43.21 g). 5 Et3N
(32 n), DIVPA Adokitig) ofdnteimetiintePEHAT26 .0 13y treatddIvathi 40¢ HCYBioggne (I60e added to a

L2 Sl TR B b e RS 1 2

concentratae&dﬂmds&ﬁtﬁ)nrmﬁwed MRSkt HEdbvatbdwas &iddNevadueh, Slalautl on was
washed with water and extract ed wwth EtOQAc. _The or anic |layer was dried

over anhy&PﬁBﬁ%‘-‘“}%’ﬁ@Qa %W°%W%FN§P€HOTPB°P§?‘\}@’ Kefefs 2t 09mThe 1 esi due
was puri fitg@sbePiure ®r qn%ﬁiiésomtep@até}w addRd 8 lbbﬁ@enqy%{au{rﬁo%ﬁélﬁ%ﬂﬁ:ne =1/4) to

afford Internediate 267-1V (57.34 Q) |na71%y|e g) was added
to a sol utf%ﬁ%@%% we el @eﬂmerlmhxdsmsm S§y. filigrehgmd c(’matﬁﬂ) The

resul ting agaggté#] 4 §d5E C overnight, filtered, and

concentrat ed e reS| ue was ol ved in CH2C12 and was washed with a

saturated 15 aﬁmemlathna;ﬂmns@htaﬂﬁbﬁﬂlGlﬁa)ntﬂ?ﬁaqlzc(ﬁﬁﬁmb)wwmd@ﬁtrat ed to give
a residue, b on silica gel

( Et CAc/ m%ﬁ%ﬂﬁﬁie\%? I%Ig é% ﬁg H¥ erne |I§13tH W%@@48 g) in a 80%

yi el dio PPRBBE{QAS); ()1.7ag)cvasifEn hdied atﬂS)’Camitheantdeﬁmstmedovmghtn of

| nt er medi 67 \/ 200 i £ sol-u n was

Ui rreq adnBaR s ehicpooppe i ¥ syiraien e BRI sp PP tieel o

resi due, \Mhenitmmswvapaxttai:te&chthﬁmdlzmm orgabm@ayat W@I’caﬂd.‘i:ybdpth'leﬂlofmrca gel

(Et CAc/ Me =15 affo ernedi gt e V in a 93%yield.
A sol uti o%‘i‘ﬁd"q i"g’rssnf@nqoﬁ‘fe 8‘% ?Sﬁﬁﬁ%‘ ﬁi\":‘fsgﬂng?glﬁg‘%ﬂ“imﬁ 1- pent anol
(40 ) \wﬁmfa&@famﬁomm 281 SO i e waﬂmﬁpwerﬂaadehtmscﬁ (M.0) The

sol uti on was %@I rred 25 at 120C overnight. The solvent was renoved and the

resi die tHu83BHhed was purified by col umm chr ormt ography on silica gel
(Et CAc/ MeCH = g2, 5 %13 a0 hdhieh i) £éiRidh 8F BitermQifaid/bd5-16d1@43 PindiBbe® 71% yi el d.

(6.6 g) in CH>Cl (150 mL) at 25 °C. The solution was stirred overnight and then
concentrated. The resultant residue was purified by column chromatography on silica gel
(EtOAc as an eluant) to give Intermediate 265-X (12 g) in a 71% yield.

20 BN (2.4 mL) was added fo a mixture of Intermediate 265-X (12 g) and
piperazine (5.1 g) in 1-pentanol (24 mL) 120°C. The solution was stirred overnight and
then concentrated. The residue was treated with water and extracted with CH,Cl,. The

organic layer was collected, dried over anhydrous MgSQjs. The residue thus obtained was
purified by column chromatography on silica gel (MeOH as eluant) to afford

25 Intermediate 265-X1 (9.6 g) in a 74% yield.

To a solution of Intermediate 265-XI (500 mg) in CH3CN (50 mL) were added

ethyl bromoacetate (127 mg) and K,CO; (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

30 Intermediate 265-X11 (230 mg) in a 41% vyield.
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A solution of Internediate 267-VII (2.0 g) treated with 4 N HC | di oxane (10
m) in MeOH (20 nL) was stirred at roomtenperature overnight. After ether
was added, the 30 solution was filtered. The solid was dried under vacuum
To a suspension of the above solid in CH3CN and i so-propanol was added
K2CO3 at r ature and was stirred 133 WO 2006

PCT/ USZOOG%%W% or 10 mnutes. After water was addg%%tggﬁgzﬁoeugﬂ%acti on

m xture at roomtenperature, it was stirred for another 2 hours. The

m xture was then filtered, dried over anhydrous MSX, filtered, and

concentrat od. ol R kPl £RLOS SEARIIARaRY 266D SRraTT! 00r 2phy

on silica gel : McOH as eluant) to give Internediate 267- 5 VIII
(1.1 g) i FHR(IPI9k)y Tet vixtyre wes shioxil at ieom semperajurg for §Rhoyys. \Jhwasdbi®ed to a

sol ution & it ' - | gfggggozg( . The m xture
was sti rr%ldhﬁa%a@@?W@(ﬁlgurgg%q\é%g?@ﬂ(y 7 ng)d"ﬁv\%gﬁ% en added at 25C
and the rpuxified by vehens¢hiromatopraphyonisifia gol MeOkaxan gleant)imatfarhen concent r at ed
and saturate H Jut.i;on was added to the 10 resultant

resi due. ﬁ?ﬁ%ﬁ@?@@%&%ﬁ&?@éw@h CH2C12. The organic | ayer was

col | ect ed and Teanocktitn alsttmediate 268 S IHYESOtrhg)sn OHEGl: PadLyws apdedi f i ed by
colum cly ilica gel (EtOAc and Me uant) to afford
| nt er mdi&%%@gaﬁgﬁﬁf%uwr&vﬁfg}?ﬁfﬁm tﬁ?@ﬁ%@r ﬁ‘ﬁm\/a\ng)si added to a
sol uti on t@én donb@aRdi BEB428 fir didkand, 2300y as20dbd BOth2 Desidhb in(LRetbik o) i n CH2C12
(150 mL) at 25C. The saql ution }@é soii rred overni gﬁ% d then oncentr at ed.
The resul PERCTRAIWE S8 miges Allsgsaliputs MerrFmevrio f‘%@?‘%ﬂ?ﬂf“ﬂ silica gel

( Et Ofe/ Hexgther afd fidterbProGivé@yidtRbiRGbRbReodPdunt 265 (B0ng) in a 83%yiel d.
Et3N (0.2 nL) was added to a solution of Internediate 267-X (800 ng) and
pi per azi ne (3@1’%W€ﬁlh5ﬁéﬁt anol (2 mL) at 120C. The sol ution was stirred

overnight 20 and then concentrated. The residue was treated with water and
extracted with CH2C12. The organic |ayer was coll ected and concentrat ed.

The resi dixamplg 266pPyeprration ofiearmpopnd 266:ed by col unm chr omat ogr aphy on silica
el (EtOAc/ Mg . i = ina 81%
gel ( )ﬂ(}é:éd?ﬁ?é}%s %asa%mglsn %ﬁ%}%ﬁﬂ%ﬁﬂﬁr‘c@%ﬁ%ﬂ&% pg%: ng) |

yi el d. Met hyl acr to a solution nt er medi at e
267-¥ ( 7@Mpoygnd 2@3QsacoxdvigBi244). nl) at 30C. The solution was stirred for 5

hours and then.c I The residue was purified by silica gel (EtQAc
and McOH as e{qﬁfﬁ?%lgﬁgﬁd I nternedi ate 267-XU (460 ng) in a 58%yield.

20

25

30
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0.5 MLIiOH (9.2 nL) was added to a solution of Internediate 267-X1 (460 -
nmg) in THE (5 nL). The m xture was stirred at roomtenperature for 15
hours. It was then 30 acidified with 2.5 MHC (pH = 8) and filtered to
obtain a yellow solid. The solid was 134 WD 2006/ 138304 PCT/ US2006/ 022975
purified bxﬁiol umm _chr omat ography on silica gel (CH2C12 and McOH as el uant)
to afford P ERat e 267-XIH (266 ng) in a 59%vyi el ORI 2 (5
m.) was added to a solution of Internmediate 267-XI1l (266 ng) in CH2Cl2 (3
m.). The solution was stirred at roomtenperature for 5 hours. The 5
solution was concentrated. HC1(4 Min dioxane, 3 nL) was added to the

resi due i Exawple@fi® Praparation fiogmpowdd6&t i rred at room tenperature for 30

m nutes. After solvents were renoved, the resigdue was treateg wi th ether
and filtered to.giNe tshe, hydr Nor (satpo sal t 'B@omﬂundngj@ﬁ.g(QB ng) . -

Cl-M5 (V1+ Hyolg~sl7. 4 1Mk | €268 mdey ration of und 268: HH
HN,i~, N2 'O NHz CbzCl Chz DI Bat N. Cbhz McOz26kB02 C( O,1)a #p@- 11 267-1

268-1 ( / JH ~H ~(N. Cbz (Boc)20 Boo Boo ~N. Cbz H2 NO#H2 268-111 -_~
268-fl' 268-V NHz NH2 Nk2 n C | Nyg-C G N Bgof|Boo / HBec Noc N H

_Tefp - N. iBoc p
HN) N H- 268-T %gwl“aocﬂf@v& U= ’b'W>eBOc BO~

—_— .

2671V 267V 2671

NH,
v }:2 N fmz
N = ] | B
/[L A HCI EN’*N 222_|||O NN (Bock0
N H’\CL b N Lol H NN
-Boc NH
267-VIE H 267-VII 2 267-IX H Boc

NH NH,
2 =
[ L HN NN Nn O o
cr N n’\Q O HN._/ H NN E———
NN 267-%1 Boc  Boc
267X Boc  Boc
NHy NHo
\N | \N
d, . f by
NN N’\Q 0 LiOH NN N'\Q O
MO ~ N H N HO ~ N H NN
B Boc 0 X1 o
0 267X oG 267-X1
NHp
TFA N
N O
HOWN\/J NN
0 H H
Compound 267

A suspension of cis-4-amino-cyclohexanecarboxylic acid (30 g) in MeOH (500

mlL) was cooled to 0°C. Thionyl chloride (30.5 mL) was added dropwise. The mixture
5 was stirred at room temperature overnight and concentrated fo give a white solid

Intermediate 267-1 (32.6 g).

To a suspension of Intermediate 267-1 (32.6 g) obtained above in CH2Clz {500
mL) were added EtsN (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 267-11 (53.4 g).

A solution of crude Intermediate 267-11 (53.4 g) in Et;O (100 mL) was added fo a
suspension cooled at 0°C of LiAlH; (11 g) in Et,0 (500 mL) below 0 °C. The reaction
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MOy~N,J . (NJ.HHO- N.) HO 268-VIIl n CO 268-1X NHz ~ J/~ 1l /~ ti~
TFA NI NNHHOHH 0 Conpound 268 135 WD 2006/ 138304 PCT/ US2006/ 022975 A
sol ution of nethyl cis-4-(anm no)cycl ohexyl carboxylate (267-1, 5.0 g) and
PhCH20COC1(6.5 g) in CH2Cl 2 (64 nL) was stirred at OC for 1 hour. The

sol ution Wa% 208d/43038d to warmup to roomtenperature apgyrgbiohdusystor
another 12 hours. It was then concentrated and the residue was purified by

col um chr omat ography on silica gel 5 (Et OAc/Hexane = 1/4) to afford
Internediate 268-1 (5.56 g) in a 60%yield. DIBAL (1.0 Min Hexane, 34 nlL)

was added t.0 a_stitred solution of |nt.er ' . 5 X -in dry

tol uene ( FFYYH{YES a‘%ﬂeﬁfﬁ!"-"ﬁ%‘@iﬁﬁﬁs PYRP tg?.g ¢ %ﬁgmégfg‘%l%%‘%gngggltg%lﬁe was
stirred foe-bathhQiehchediwithRolE viaesmittert trengh aadiel celitmqThe Bttateriops duied t hen added
to the solution at_-60-70C and {he .mixture tirred for another 0.5
hour aft ePV?rH%hmEM?gg?%f%tefﬁgﬁﬁ@f‘féf‘ﬂ HEE %ﬁ%ﬁr rte‘gucﬁ‘g’ff?s %'ﬁ%ie aqueous

| ayer was i@xitd @tdettelthddiat 439 ©e. The organic |ayers were conbined,
dried with anhydrous MySO4, and_concentrated renpving t ol vent under
vacuuf to aff W&@IHL)ZW(4@)1@19501“@??9&?%‘@&1%%%%%%;%) was then
reacted at, shQEn JrRRRG! eafawz%ﬂmt(ls.zwﬁ{@Hﬁ?iydmm?.pmﬁydcﬁmmuﬁa. 8 g)in
MeCOH (30 nL). The mxture was stirred at 15 60C for 12 hours,, NaBH4 (0. 43

g) was addedstarede25 RiovemighbiFhy restlting adutionvag capcariiared m‘b‘ili‘e&'&’l%‘bu_s sol ution
of N 14CLGHQihooRa oIS 18I0 hs bahol With Waltr WRFoxBXGEAGHALION Lh CHCL2.

The organic yer was col I'ect ed, over anhydrous MySO4, filtered, and
concent r atThd otgania fafyerhsaried eved ey dPheMe8Qi, dudkconeentpigd forgiea BdU0| um

chr omat ogr-aphy..on._sil | = s gheNi/pr Medi at e
268- 1" (é‘igﬂééldﬂ wg purdfied é@ﬁéﬁ%ﬂ%@gﬁ?ﬁ%ﬁ&@hﬁ%erm o6 1|
(2.5 g) andaRodBRrhddidte@p7IvVi(TAB@ 2 aM0yied) was stirred at 25C overni ght.
The sol ution t hen, concent r at ed,..an gt Ldpgmrvas purified
by col um chr %ﬁ@?&bmg %ﬁei{olais ﬁ%‘%#%@fﬁ@;&ésﬁﬁéﬁ iEBt 0

(200 mL). The resulting mixture was stirred at 40°C overnight, filtered, and

concentrated. The residue was dissolved in CH,Cl; and was washed with a saturated

15 aqueous NaHCOs; solution. The solution was concentrated to give a residue, which was
purified by column chromatography on silica gel (EtOAc/Hexane = 1/6) to afford
Intermediate 267-V (30.48 g) in a 80% yield.

PPh; (12.9 g) and H,0 (0.9 mL) were added to a solution of Intermediate 267-V
(11.37 g) in THF (200 mL). After the solution was stirred at 25 °C overnight, the
| 20 solution was concentrated to give a residue, which was purified by column
chromatography on silica gel (BtOAc/MeOH = 15/1) to afford Intermediate 267-VI (9.44
£) in a 93% yield.
A solution of Intermediate 267-VI (9.44 g) and Et;N (4 mL) in 1-pentanoi (40
mL) was reacted with 2,4-dichloro-6-aminopyrimidine (7.5 g). The solution was stirred

25 at 120°C overnight. The solvent was removed and the residue thus obtained was 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 HCV/dioxane (10 mL)
in MeOH (20 mL) was stirred at room temperature overnight. After ether was added, the

30 solution was filtered. The solid was dried under vacuum. To a suspension of the above
solid in CH;CN and iso-propanol was added K;CO; at room temperature and was stirred
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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 Internediate 268-1V (3.2 g) in EtOH (18 nL). The
m xture was stirred at anbient tenperature under hydrogen atnosphere for
2.0 hours, filtered, and concentrated to give crude Internedi ate 268-V
(2.4 g). Asolution of crude Internediate 268-V (2.4 g) and Et 3N (0.85 nl)
in 1-pent aﬁ%‘?z']%@)bs%eoﬁ m.) was reacted with 2,4-dichl ord’-C%{Ug?ﬂ“ﬂ%zagl i mdi ne
(1.0 g) at 120C for 15 hours. 136 WD 2006/ 138304 PCT/ US2006/ 022975 The
sol vent was renoved and the residue was purified by colum chronat ography
on silica gel (EtOAc/Hexane = 3/1) to afford Internediate 268-VI (2.4 g) in
a 80% vyi efod 10 miusr ARenrveidq wagadged tethe waktion Mixue AtIeQMEMPSETRES- V| (2.4 )
in 1 pentanol, ) . it Ur.e 7 . Paﬂ]ﬁ hours. The
sol ution Vﬁ%suggﬁgoéﬁ%?%?gggﬁd ehnélx%‘%?\gas?ﬁcﬁﬂgi t\j\&ggs’%%l?%%ed V\narto%wat er and

ext r act edMaBOh fiGkR€) ad cditentated aTherehuliymresidus wagpirified byePlamil concentrated to

afford cruyde I nternedi ate =V . . .1 ) was

added to STCBROEHIN °8f51%8%"ig&?2>ﬁbeﬁ“%’£ﬁ%§f Qé e%@@@"e{(}%%‘l’%ﬁ%ﬁ MeOH (10 ).

The g xt uvmmap%)sﬁhw%qdﬁ 30C for 12 hours. After the mixture was

(1:oncent rated, -Iétee reselgatée Sistg{:eat ﬁ%ﬁ‘é%tegq%\‘é@ﬁt%f@?%%“ﬁ%% C with CHCl2.
o The organi PW 3‘“2@ Y& ted 10 gl ve a residue,

whi ch was pwg&fiﬂ €H,CIPM0G]) U TR GREREWOGHOPRRSTNfos 2 hingd WaH(OBcPAC/ MeOH =

4/ 1) to arford Internediate 268-VIHX'(tH5r3$V ) in a.67%yield 0.5 MLiOH

(7.2 nl) (9 ma)sesthewadded 23t g the mj g4 QUeppBIy R MBS 1y i THE
(7.2 inL) wag%%gﬂnééﬂaéﬂ%%gﬂt%ﬁﬁu@ugmmﬁﬁmﬁh%yﬁﬂeiﬂﬂﬁhe? hours. It was

then 15 aci red wth 2 ).and filtered to obtain a yellow
sol i dp whieshitanbxssigas: iThe hixsyre 3wF eriacied Fh oGl aBRPrERICdIYer W8 gel ( Et OAc/ MeOH

= 1/9) to?@{e%?gnméa %h‘gﬂf‘lg?g‘}‘\?%hﬁ ’F@%ﬁ%ﬁﬁtﬁﬁ&%ﬁﬁe%&m el d. Internediate

268-1X (4 2 (8 rrL%). TFA (2 rrLIZ_ was __added and
t he sol ut chomea@mgraghyi orsdita gel (B0n and Mpbihas sluant) ipetierdyite: 2%91% i on was
then 20 Ef)g@ntrgi‘;d.eﬁd HC1(4 Min dioxane, 1.3 nL) was added to the
residue in- B A (°?” L) at roomtenperature for 30 mnutes. After the.
sol vents were EgN(Y.3ehL) vaeaddediociselutivmet Ihtermmaediat 26740K (bBhgyandBecf} | tered to

give 1% hy %83(:5 ig E&-Ig&lz ?gotmL%fat Eﬁﬁp e golu%%% m&g &Q‘red gggnﬁ%t-MﬁMﬁ'F 1):517. 4.
concentrated. The resultant residue was purified by column chromatography on silica gel
(EtOAc/Hexane = 1/1) to give Intermediate 267-X (1.30 g) in a 83% yield.

‘EtsN (0.2 mL) was added to a solution of Intermediate 267-X (800 mg) and
| piperazine (347 mg) in 1-pentanol (2 mlL) at 120°C. The solution was stirred overnight
20 and then concentrated. The residue was treated with water and extracted with CH2Cl.
The organic layer was collected and concentrated. The residue thus obtained was
purified by column chromatography on silica gel (EtOAc/ MeOH = 1/1) to afford
Intermediate 267-XI (700 mg) in a 81% yield.
Methylacrylate (93 mg) was added to a solution of Intermediate 267-X1 (700 mg)
25 in MeOH (7 mL) at 30°C. The solution was stirred for 5 hours and then concentrated.
The residue was purified by silica gel (EtOAc and MeOH as eluant) to afford
Intermediate 267-X1I (460 mg) in a 58% yield.
0.5 M LiOH (9.2 mL) was added to a solution of Intermediate 267-XII (460 mg)
in THF (5 mL). The mixture was stirred at room temperature for 15 hours. It was then
30 acidified with 2.5 M HCI (pH = 8) and filtered to obtain a yellow solid. The solid was
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25 Exanple 269: in vitro assay 143 of the above-nenti oned conpounds were
tested for their efficacy in binding to CXCR4 receptor using a DELFIA
GIP-bi nding kit (Wallac Oy, Turku, Finland). The DELFIA GIP-binding assay
is atime-resolved fluoronetric assay based on GDP- GIP 30 exchange on

G protein i ol l owed by activation of a G protepar ecept or
by its agowg‘%ﬂ%%o; GIP, obtained fromWallas Oy, was tgggg#ﬁé“?%é assay to
al l ow 137 WO 2006/ 138304 PCT/ US2006/ 022975 nonitoring of agoni st-dependent
activation of Gprotein. Stinmulation of CXCR4 receptor by SDF-1 leads to

the epl aganmatoybnhniihalSERpH o i detebhe bndVier PUGLE Dyl © CTP- G

conpl ex represents the activat ormo foteln.
non- hydr ol N/&HsAiate 2% (26 neghin 2 $¥ha viskd used to quantify the anount of

activated G 5 gpotai - aenar. 8) 355:275.)
Pl asma nmenbr anieﬁjgﬁ%&&gggi%ﬁ“zgg? %‘t&e‘ﬁéﬁiﬁ&c‘”‘e I%tewggge k‘@ﬂ’g in an assay
buf f er (5% GBI, (3100. Thedaittion sapstirted at Bomiéniptihite f63 5Mo@BPThe5% BSA, 50
mV HEPES, 0 4. | i g ,protein)l,was added to _each well of an
Acr oPIEat esaﬁgéﬁ‘?gsf?@gn%ﬁdgmg ﬁdﬁﬁ'ﬁ’ﬁlbeoé m}’W?S mﬁ?‘f@ghetrﬁ%‘?"gdfai tion of the

t est conpecetats. THOmpdire waddin@d 1% ViEDpeante o 3PREutdcARMadvEaet or-1 (4 nM
in the as buf f er t.he assa | at e, was i ncubated in the dark at room

t enper at u?’g%v{nmfl Ve 1%%%@5?(‘1"??&%@8“’1% GWFW@?W%@-@W hydgochlords) t o each
wel | and tditeoffloatpeuntd 257 (153uwhat ed again for 60 nminutes. The assay was

term nated by [ the plate twwce wwth a wash solution provided in the
assay kit. Bi%&oﬂﬁlgf-l TP was determ ned based on the fluorescence
signab froma Victor 2 15 multi-I|abel reader. Unexpectedly, 196 of the

tested coppounds_showed | C50 val ues between 0.003 Mand 0.1 jiM 56 of the
%’p&ﬂ;%éﬁgé

tested co tionefsopaugé 36%et ween 0.1 pM and 1 pM and 16 of the
test conpounds showed | C50 val ues between 1 ph@and 5 gM 20 Exanple 270:
Radi ol i gand bi ndi ng. ags@ygConpetilii on bi ndi m&gmen test conpounds
human st romal ngagr d Factor- e Bk o ut  usi ass fiber filter
plates (MIlip é,zsﬁillerit‘,“%{?z . The glasgyfiber filter plates were
pre-coated with 90 of 0.2% pdf¥et hyl eneim ne for 30 nminutes and rinsed

with 100 | of distilled water for four tines to reduce non-specific 25
bi ndi ng. Menbr anes of n_gga(gocgcm-transfeﬂ? ed HEK293 cel Is_ (5-10 g

pr ot ei n/vvel?%k}wﬁ o ﬁi’i\,ﬁw Chz Hz Boc BwNHz

N~_N
268-IIT 268-IV 0 268-V
}I:f NH, O -~ NH,
Ny fN NN NH A O
N ANg Boc Boc HN.J SYORNE:
Bt i \ i N NN oc  Boc
H
268-V1 HN../

268-VIL

A~ OMe NH, . 0 NH, O
2 f N NN LiOH N N
— (AT S )
Yoo @ NAH Boc Boc ] (:)N N/J\ﬁ Boc  Boc
e \"/\, O N
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w ol
HOm/\,N\/! H

0 Compound 268

135



in a 70 pl assay buffer (50 mM HEPES, pH 7.4, 0.5% bovine serum al bum n, 90
mvM NaCl, 5 nM MgCl2, 1 nM CaCl2) were incubated with 20 | of a test
conmpound solution and 10 | of a [1251]-SDF-1 solution (each having a final
concentration 150 pM in U bottom assay plates (Com ng, Com ng, NY). After
t he rrenbrar{’g,\é were jincubated at 30 roomtenperature for 120 m nutes, the

I ncubati on Q0LFEN4hat ed by transferring 80 pl of 138 NI 29882188304

PCT/ US2006/ 022975 each reaction m xture to each glass fiber plate well and
filtered by vacuumfiltration (MiltiScreen Vacuum Maniford, MIIlipore).
Each plate was washed 4 tines with 80 I/well of a wash buffer (20 nmM HEPES,
pH 7.4 and 90 AdNbiNE® of metity! ¢ihrdraming)cypighesyloathpeyiale §I-L 30 £nd 35 | /wel | of a
Supenni x j l~at ' el F | vwad the plate
wes count SRCRFOROGH B s TR Ge wcy Rad FHCRRFC orphol, 1L SR AP 156
conpounds allbwdd tb @afn-upioresm bempsmbme Mdeodedvopangiber 12 houtsn Ityppthedi ndi ng assay

were further screen ILn.radioliga bi.ndi : |ts show t hat
they exhi t?P‘Bcéﬂﬁﬁ‘%ﬂPg&Fé‘Fi‘i{“ﬁc‘,‘Pf bty F%&ﬁﬁa@g‘?ﬁ)ﬁ%ﬁﬁ%ﬁ% nM 10 OTHER
EVBCDIs VENTEtOM J Haxbind -1B/4Y 10 afforddntericdiate@s8d (3.56 )l s6@ppield i cati on may be
conbined in anﬁ cogﬁmf‘gt itfén' Efd\(}gLf eatg‘i tdi stﬁeggag%oi n in@érﬁmeﬁﬂgd fication
may be repl acedTRY P EEFEL Y5 LEIVING éwgame, equi val ent, or
si m | ar PWsBD§50 g)'liﬁuﬁz,tol!déﬂef?{i?ﬂ) m]g}(;ar:ﬂ)ssjsyc aﬁafg’;l(ggt 'ﬂ&rmdcﬁmmmdn feature
disclosed is only an exanple of a generi %ﬁré‘gﬁ@ 15 q?f ggqﬁlv | ent or
sinilar fé’@@ﬁ?@.foﬁhﬂﬁ%%@“@tﬁ@ﬁﬁ%éﬁ%@ﬁ( _,( PP e art can
easi |y ascgptiah &t -6016708€ Sk flixtme Ak At Thrhbther 05 houhafiepthRs@Ctoni Nvent i on,
and w thout departing fromthe spirit and scope thereof 8@” make various

chang®s arfemprseiine wesinrwpsed iF 25°Ge Thegaupqus byes Wes sgisasted it CFLCLAWICE s usages

and condi t : 'Hg,ﬂggn@al% ahdddicdalRedbOpe Of the
20 foll ow%g%%%F%&g%W%@&Al VED” | Sglﬂid.%gg\wcorrpoﬁnd ofs}?or mula (I):

Rl R2 | NRaoving the silvept pod@Evacgum to afford curd 268-11 (3.14 ).
Intermediate 263-11 (3.0 g) was then reacted at room temperature with

—

cyclohexylaminopropylamine (1.8 g) in MeOH (30 ml). The mixture was stixred at
15 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 NH,C1 (10%, 20 ml.) was added and the mixture was extracted
with CHxClz. The organic layer was collected, dried over anhydrous MgSOy, filtered,
and concentrated to afford a residue. The residue was purified by column
chromatography on silica gel (EtOAc/Hexane = 4/1) to afford Intermediate 263-11T (2.54
20 g) in a 55% yield.

A solution of Intermediate 268-IT (2.5 g) and Boc,O (3.0 gy in CH,Cl, (130 mL)
was stirred at 25°C overnight. The solution was then concentrated and the resultant
residue was purified by colunin chromatography on silica gel (EtOAc/Hexane = 1/9) to
give Intermediate 268-IV (3.2 g) in a 85% yield. |

25 10% Pd/C (570 mg) was added to a suspension of Intermediate 268-1V (3.2 g) in
BtOH (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
2.4 ). _ 7

A solution of crude Intermediate 268-V (2.4 g) and Et;N (0.85 mL) in 1-pentanol

30 (17 mL) was reacted with 2,4-dichloro-6-aminopyrimidine (1.0 g) at 120°C for 15 hours.
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wherein Xis -N(R )-; L1 is Cl-Clo alkylene or -C(O-; L2 is deleted or
Cl-Clo alkylene; L3 is C3-C20 cycloal kyl; each of RlL, R2, and RS,

i ndependently, is H Cl-Co alkyl, C3-C20 cycloal kyl, C3- C20

het er ocycl oal kyI aryI heteroaryl, halo, CN, ORe, COORe, OC(ORL, C(OR ,
C( O N&Rd, s34 is H and RS is C3-C20 cycl oal kylpctfg82008/622975

het er ocycl ozﬁ Kyl , aryl heteroaryl, or Cl-Clo al kyl substituted with

C3- C20 cycl oal kyI C3- C20 heterocycl oal kyl, or N(RRf); in which each of R
Rb, Re, Rd, Re, and Rf, independently, is H Cl-Clo al kyl, C3-C20

cycl oal kyiye sGﬁreﬁi%Qas rdfived e Rallewas pik ﬂé&by&@hﬁﬁ@ﬂoﬂaﬁogﬁﬁ hyda O R™ R bei ng
H Cl1-Cl10 al kyl C20 cycl oalaliiy 83 C20 heterogg)/cl oal aryl, or

het er oar y#i 103(&"“?%‘]’@%%@7’@69” ordriptsraeskabo 2V ! a8 %Yl%ﬁerel nL3is
cycl ohexyl ene.p %;uﬂa&bgggm&%éeﬁtﬁ nﬁ&ﬁb&h&aa%@g@i phiftarol (8¢h1). al k!

Ssubstituted wt conmpound of claim3, RS
is \~ . Immrqms stioebBUae Cofor B hurs The s@,uuoy‘*@sc@zma@ﬂ@mb@yc| oal kyl

1514 0t Bl o G b G UL iRt 7 Vel 021 ko

each of Reollaeteld &4 conqenlmqm@tdeffoﬂdﬁude Intertdedi@e 263-VIARRe)., C3- C20 cycl oal kyl ,

compound 1 o g AR oAt ot ARk P AR TG R
(700 mg) in MeOH (10 mL). The mlxture was stirred at 30°C for 12 hours. After the

mixture was concentrated, the residue was treated with water and extracted with CHzCl.

10 The organic layer was collected and concentrated to give a residue, which was purified
by column chromatography on silica gel (EtOAc/MeOH = 4/1) to afford Intermediate
268-VIII (530 mg) in a 67% yield.

0.5 M LiOH (7.2 mL) was added to a solution of Intermediate 268-VIII (530 mg)
in THF (7.2 mL). The mixture was stirred at room temperature for 2 hours. It was then

15 acidified with 2M HC1 (pH = 8) and filtered to obtain a yellow solid, which was purifed

' by column chromatography on silica gel (EtOAc/MeOH = 1/9) to afford Intermediate
268-IX (470 mg) in a 90% yield.

Intermediate 268-IX (470 mg) was dissolved in CH;Cl, (8 mL). TFA (2 mL) was
added and the solution was stirred at room femperature overnight. The solution was then

20 concentrated and HCI (4 M in dioxane, 1.3 mL) was added to the residue in acetone (7
mL} at room temperature for 30 minutes. After the solvents were removed, the residue
was treated with ether and filtered to give a hydrochloride salt of compound 268 (390
mg).

CI-MS (M +1): 517.4.

25
Example 269: in vifro assay )

143 of the above-mentioned compounds were tested for their eﬁicacy in binding
to CXCRA4 receptor using a DELFIA GTP-binding kit (Wallac Oy, Turkn, Finland). The
DELFIA GTP-binding assay is a time-resolved fluorometric assay based on GDP-GTP

30 exchange on G-protein subunits followed by activation of a G protein-coupled receptor
by its agonists, Bu-GTP, obtained from Wallac Oy, was used in this assay to allow
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monitoring of agonist-dependent activation of G-protein. Stimulation of CXCR4
réceptor by SDF-1 leads to the replacement of GDP by GTP on the o-subunit of G-
protein. This GTP-Go. complex represents the activated form of G-protein. Eu-GTP, a
non-hydrolysable analog of GTP, can be used to quantify the amount of activated G-
5  protein. (Peltonen et al., Eur. J. Pharmacol. (1998) 355:275.)
Plasma membrane of CXCR4-expressing HEK293 cells was suspended in an
assay buffer (50 mM NaCl, 100 pg/mL saponin, 3 mM MgCls, 3 uM GPP, 5% BSA, 50
mM HEPES, pH 7.4). An aliquot (4 pg protein) was added to cach weil of an AcroPlate
(Pall Life Sciences, Ann Arbor, MI). After the addition of the test compounds (10 pM in
10 0.1% DMSO) and stromal-derived factor-1 (4 nM in the assay buffer), the assay plate
was incubated in the dark at room temperature with slow shaking for 10 minutes. Eu-
GTP was added to each well and the plate was incubated again for 60 minutes. The assay
was terminated by washing the plate twice with a wash solution provided in the assay kit.
Binding of Eu-GTP was determined based on the fluorescence signal from a Victor 2
15 multi-label reader.
Unexpectedly, 196 of the tested compounds showed ICs values between
0.003 M and 0.1 pM; 56 of the tested compounds showed ICsp values between 0.1 uM
and 1 pM, and 16 of the test compounds showed ICsp values between 1 pM and 5 tM.

20  Example 270: Radioligand binding assay
Competition binding assays between test compounds human stromal-derived

factor-1 were carried out using glass fiber filter plates (Millipore, Billerica, MA). The
glass fiber filter plates were pre-coated with 90 pl of 0.2% polyethyleneimine for 30
minutes and rinsed with 100 pi of distilled water for four times to reduce non-specific

25 binding. Membranes of human CXCR4-transfected HEK293 cells (5-10 pg proteinfwell)
in a 70 pl assay buffer (50 mM HEPES, pH 7.4, 0.5% bovine serum albumin, 90 mM
NaCl, 5 mM MgClz, 1 mM CaCl,) were incubated with 20 pl of a test compound solution
and 10 pl of a [**T}-SDF-1 solution (each having a final concentration 150 pM) in U-
bottom assay plates (Corning, Comning, NY). After the membranes were incubated at

30 room temperature for 120 minutes, the incubation was terminated by transferring 80 pl of
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each reaction mixture to each glass fiber plate well and filtered by vacuum filiration
(MultiScreen Vacuum Maniford, Millipore). Each plate was washed 4 times with 80
plAwell of a wash buffer (20 mM HEPES, pH 7.4 aud 90 mM NaCl) and then air dried
overnight. After 35 pl/well of a Supermix cocktail to each plate, the radioactivity
retained on the plate was counted with Trilux MicroBeta (PerkinElmer, Boston, MA).

The 196 compounds with ICso values between 0.003 yM and 0.1 pM in GTP-
binding assay were further screened in radioligand binding assay. The results show that
they exhibited inhibitory activities in the range of 10-1200 nM.

OTHER EMBODIMENTS

All of the features disclosed in this specification may be combined in any
combination. Fach 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
varjous usages and conditions. Thus, other embodiments are also within the scope of the

following claims.
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Ho J HH" %N~ N0 HONJ HHN ~NCOHH, or NH2 o ~-N N.,HNH HN HO-NJ 7. A
conmpound, wherein the compound is CNT N J~ N'O~N~~N~/ Nn ~NJ HHH
rNIJ,, N-" O~-N*\~NC NN OONJHHHNHER2NR2NN. J, " N. JHNr N 7
~O® NNHN~NU> -0, NH2 NH2 Or~N NNHN NHH HOB NJ H\w' N N ~, of y or
8. A compound of fornmula (1): 143 Rl R2z NR NNLj,L-L2- RS 3 3 R4 (L),
wherein Xis -N(Ra)-; L1 is CG-Co alkylene or -C(O-; L2 is deleted or
Cl-do alkylene; L3 is C3-C20 cycloalkyl; RLis H G -C o alkyl, C3-C20
cycl oal kWHARISICLAIMED Baryl , hal o, CN, ORe, COOR&, OC(O RO, C(O ROi

C(O NR~Rd, or NRRd; each of R2 and R3, independently, is H Cl1-Cl0 al kyl,
C3-C20 cycl oal kyl, C3-C20 heterocycl oal kyl, aryl, heteroaryl, halo, CN,

ORe, COORe, Of(O Racofapblidof foiaiDh iReRf, or NReRe,

Ry
R, | SN
Rs N/J\II\J/L1‘L{L2‘X’R5
Ra M,
wherein
Xis -N(R,)-;

L, is C;-Cyp alkylene or -C(O)-;

L; is deleted or Cy-Cyg alkylene;

L is C3-Cyp cycloalkyl;

each of Ry, Ry, and R, independently, is H, C;-Cyp alkyl, C;-Cyp cycloalkyl, C;-
Cao heterocycloalkyl, aryl, heteroaryl, halo, CN, OR,, COOR,, OC(O)R., C(O)R,,
C(O)NRRy, or NRRy;

R;is H; and

Rs is C3-Cyg cycloalkyl, C3-Cyg heterocycloalkyl, aryl, heteroaryl, or C,-Cy¢ alkyl
substituted with C;-Cy cycloalkyl, Cs-Cag heterocycloalkyl, or N(R.Ry); in which each of
Ra, Ry, Re, Ry, Re, and Ry, independently, is H, Cy-Cjo alkyl, C3-Cyg cycloalkyl, C3-Cag
heterocycloalkyl, aryl, heteroaryl, or -C(O)R; R being H, C;-C;y alkyl, C5-Cyp cycloalkyl,
C;3-Cyo heterocycloalkyl, aryl, or heteroaryl;

or a salt thereof.
2. The compound of claim 1, wherein Lj is cyclohexylene.

3. The compound of claim 1, wherein R; is C;-Cyg alkyl substituted with
N(RRy).

%—(CHz)a-NHO
4, The compound of claim 3, Rs is .
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R4 is H and RS is H Cl1-Cl O al kyl, C3-C20 cycl oal kyl, C3-C20

het erocycl oal kyl, aryl, or heteroaryl; or R4 and R5 together are Cl-Clo

al kylene or G -C o heteroal kyl ene; in which each of Ra, Rb, Re, Rd, Re, and
Rf, independently, is H d-Cl0 al kyl, C3- C2o cycloal kyl, C3-C20

het er ocycl oal kyl, aryl, or heteroaryl; or a salt thereof. 144

5. The compound of claim 1, R; is C3-Cyp heterocycloalkyl substituted with
C1-Cyp alkyl, C3-Cyy cycloalkyl, C;-Cyg heterocycloalkyl, aryl, OR’, C(O)R’, COOR’,
C(OIN(R’R’?), SO.R’, or C(S)N(R’R’’), in which each of R’ and R”’, independently, is
H, C;-Cjp alkyl, C3-Cyq cycloalkyl, C3-Cyy heterocycloalkyl, aryl, or heteroaryl.

6. A compound, wherein the compound is
N N 2 H H
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i X
HO~g~ NS o O
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X .
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8. A compound of formula (I):
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Ry
R, N
= L L, .
/kwl 1”‘L§ 2.y Rs

Ra ,

|
Ry "N

wherein

X is -N(Ra)-;

L, is C;-Cy alkylene or -C(O)-;

L, is deleted or C;-Cy, alkylene;

Ls is C3-Cy cycloalkyl;

R, is H, C,-Cyy alkyl, C3-Cy cycloalkyl, aryl, heteroaryl, halo, CN, OR,, COOR,,
OC(O)R;, C(O)R., C(O)NR.R4, or NRcRg;

each of R, and R;, independently, is H, C;-Cyg atkyl, C3-Cyp cycloalkyl, C3-Cy
heterocycloalkyl, aryl, heteroaryl, halo, CN, OR,, COOR,, OC(O)R., C(O)R,,
C(O)NRRy, or NRcR;

R4 is H; and

Rs is H, C|-Cjo alkyl, C3-Cy cycloalkyl, Cs3-Cyo heterocycloalkyl, aryl, or
heteroaryl; or R4 and R together are C;-C,q alkylene or C;-C heteroalkylene;

in which each of R,, Ry, R, Rq, Re, and Ry, independently, is H, C;-Cyg alkyl, Cs-
Cy cycloalkyl, Cs-Cy heterocycloalkyl, aryl, or heteroaryl;

or a salt thereof.
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