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of the interprRRY ARRBbtos EReEd corPBds also inhibit MIP-1o: (and the related chemokines shown to
interact with CCR1 (e.g., RANTES and MCP-3)) induced chemotaxis of THP-1 cells and

10 human leukocytes and are potentially useful for the treatment or prevention of autoimmune

diseases (such as rheumatoid arihrifis, type f diabetes (recent onset), lupus, inflammatory
bowel disease, optic neuritis, psoriasis; mulfiple sclerosis, polymyalgia rheumatica, uveitis,
and vasculitis), acute and chronic inflammatory conditions (such as osteoarthritis, adult
Respiratory Distress Syndrome, Respiratory Distress Syndrome of infancy, ischemia
15 reperfusion injury, and glomerulonephritis), allergic conditions (such as asthma and atopic
dermatitis), infection associated with inflammation (such as viral inflammation (including -
influenza and hepatitis) and Guillian-Barre), chronic bronchitis, xeno-transplantation,
transplantation tissue rejection {chronic and acute), organ transplant rejection (chronic and
acute), atherosclerosis, restenosis, HIV infectivity {co-receptor usage), and granulomatous
20  diseases (including sarcoidosis, leprosy and tuberculosis) and sequelae associated with
certain cancers such as multiple myeloma, Compounds in this serles may also limit the
production of cytokines at inflammatory sites, including but not limited to TNF and IL-1, as a
consequence of decreasing cell infiltration, providing benefit for diseases linked to TNF and
IL-1, including congestive heart failure, puimonafy emphysema or dyspnea associated
25  therewith, emphysema; HIV-1, HIV-2, HIV-3: cytomegalovirus (CMV), adenoviruses, Herpes
viruses (Herpes éoster and Herpes simplex). They may also provide benefit for the sequelae
associated with infection where such infection induces production of detrimental inflammatory
cytokine;s such as TNF e.g, fungal meningitis, joint tissue damage, hyperplasia, pannus
formation and bone resorption, psoriatic arthritis, hepatic failure, bacterial meningitis,
30  Kawasaki syndrome, myocardial infarction, acute liver failure, lyme disease, septic shock,
cancer, trauma, and malaria.

MIP-1o. and RANTES are soluble chemotactic peptides (chemokines) which are
produced by inflammatory cells, in particular CD8+ lymphocytes, polymorphonuclear
leukocytes {PMNs) and macrophages, J.Biol. Chem., 270 (30) 29671-29675 (1995). These

35 chemokines act by inducing the migration and activation of key inflammatory and
immunomodulatory cells. Elevated levels of chemokines have been found in the synovial fluid
of rheumatoid arthritis patients, chronic and acute rejecting tissue from fransplant patients and
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or the pharmaceutically acceptable sait thereof: wherein
ais1,2,3, 4or5;
15 bis0,1,2, 30r4;
chomﬁ
dis1,2 3, 4or5;
eisCor1;
jis1,2,3,0r4:
20 X is C(0), C(S) or CHy;
Y is CHy, orife is 0, Y is CHR® wherein R® is hydrogen, (Ce-Cio)aryl or NR°R'™:
Z is oxygen, NR® or CR"R'%:
.»each R'is independently selected from hydragen, hydroxy, hydroxysulfonyi, ‘halo, ‘
' {CrCoaliyl, mercapto, mercapto(Cy-Cq)atkyl, {(Ce-Celalkylthio, (C-Co)alkylsulfinyl, (C,-
25  Cyalkylsufonyt, {C4-Ce)alkylthio(C-Cq)atkyl, (C+-Celalkylsulfinyl(C4-Cg)alkyl, (Cq
Celalkylsulfonyl(C4-Cs)alkyl, (C1-Cg)alkoxy. (Cs-Cyo)aryloxy, halo(C4-Ce)alkyl, trifluoromethyl,
formyl, formiyl{C,-Ce)alkyl, nitro, nitroso, cyano, (Cs-Cio)aryI(C1-Cs)alkoxy, halo(C,-Cg)alkoxy, |
trifiucromethoxy, (Cs-C)cycloalkyi, (Cs- C;)cycioalky!(Csz)aIkyi hydroxy(Ca-O7)cycIoalkyI(C1-
Coatkyl, (Cs-Cp)cycloalkylamino, (Ca-Cy)cycloalkylammo(C,-Cs)alkyl {(Cs-cy)cycloalkyi)((c1
30 Celalkyl)amino, ((03-07)cycloaIky!(C1-Ca)aikyI)ammo(C1-05)31kyl. cyano(C-Ceg)alkyt, (Cz-
- Cr)alkenyl, {C;-Cpalkynyl, (Ce-Cro)aryl, (Ce-Cio)aryl(Cs-Celalkyl, (Co-Cio)aryl(Co-Ce)alkenyl,
hydroxy(C-Cgalkyl, hydroxy(Ce-C1q)aryl{G;-Ce)alkyl, hydroxy(Cy-C)alkylthio(C+-Cs)alkyl,
' hydroxj(Cz-Cs)aIkenyl, hydroxy(Cz-Cs)a!kynyl, (C1-Ce)alkoxy{C4-Celalkyl, (C4-Cs)alkoxy(Ce-
Cio)aryl{C-Cg)alkyl, (Ce-Cro)aryloxy(Cy-Celalkyl, (Cs-Co)aryl(C1-Ce)alkoxy(C-Ce)alkyl, amino,




i nfl uenza and hepatitis) and Guillian-Barre), chronic bronchitis,
xeno-transpl antation, transplantation tissue rejectionqeertember 2004
acute), organ transplant rejection (chronic and acute), atherosclerosis,
restenosis, HV infectivity (co-receptor usage), and granul onat ous 20

di seases (including sarcoidosis, Ieprosg and tubercul osis) and sequel ae
associated with certain cancers such as nultiple nyel oma. Conpounds in
this series may also |imt the production of cytokines at inflamatory
sites, includlng but not limted to TNF and IL-1, as a consequence of

decr easi ng & f| Jtr ovidin enefit for diseases |linked to TNF

Eo e e R R S e TR IR e S

dyspnea ?smﬁ%@?)ﬂlﬁl t;gr@ﬁhlnlmN%@%tWIHl V- 1(,01-HE)HR?I)EaHInV(C%CtS)aIkyI g

cyt onegal oVHyhrd R S Iy ster_.an

H)ér pe595| aeR %%ikyl ﬁld?@ o )é@gv Wygﬁz’?m‘“ %H(g g‘e%’l ‘élé) a8%6ei at ed _

with inf egr}'} gﬂ&(ﬂﬁ‘é‘r"&y' yl,. nf ec{) rSmalkyarbery 'ﬁHP"lS’duct i ﬂﬁf-Qa)al&éQaﬂquM{%ar

Id nf | armﬁ':1 o1Gg)alkghangkd, ne s m;@a)a&slcibﬁyarrgm(d LTLGERlyl, Meni (ei- t;g)gmylda%dﬂgq)@mssue
amage resorpti o S c

I i e R A A St

nyocar di al qs}?ﬁ‘éﬁ@t"f’on QCEQ)@"QXVWO"?@W”BGC& Lol dl@e@sblkomgbnmyﬁmhek
cancer, tralg)mw)mda(aad:@ﬁmyﬁ caddxp- 1 a and RANTES are sol ubl e chenotactic

tid henoki d Il's, i
et o RSl e AR P BT b o
macr opH8ge&slalkylgsr nyl( iovt, 2°18e-C BRYYIRAOT - 28R Go)4r025Iny(ThegalkBS (Co-
chenoki nes @géryt{ﬁé—%léﬁ%érﬂ&yt k@sm)g&ﬁ‘@ @J?all%@grbéﬁiﬁ(bvét Li &Fboﬁ&)/ﬁ -b@gllk et ory

and i MUNEAD I at or evat d | evel s _of nes " found
in the syn "?‘cha °“§¢d ?:ﬁ)é' t oif %P)Fﬁ’fe(ﬁ'?@)a Bﬁ‘t’?aé‘?ﬂng (Cehad¥hc affd acut e
rej ecting ﬁhk%(@w%ﬁﬁ!lwlcanhsrmcaﬂ&-ﬁa)alkﬂnt ammndarlﬂﬁ»ylSemeo@akylaﬂﬁmgarbanygn t he

(Toran . op LRk erms i, | oo g R S D " E LR ot @

e
Al ler gy° ch*)f”‘. yléT’H%?FP&PmJUBﬂ’”?Cfgﬁﬁ%C’“CGﬂl’ft"r béﬁr%&a'%wcarh@w@e@éaiwu h the
chenoki nel {EcEgely).amitaadobiiCa-Chglkyle ut r(aé-C%)anqanMchmomn(Q@@)aﬁy[dl Srigpt i on

have provi égglkﬂérﬁlﬁ&.farb%}ﬁyi{&Q,C)%lk&lorarﬁ idi rgua% a%fo l\qﬁ%%ol %%&%@;ﬁm S( (- di sease

5 b I|m th et
Y nﬁé}%'a )z“fe'i%3Ufeﬁl?@4-0e)fl§y4)(cW'!@&Wcé@r@d)amw sfé%ﬁd@kyl)mdo(%%

( 1995) ) T@thﬁe@zﬂaihstetbﬂwﬂba“@le HOASYHetdreHyi} @09@@8?00&66&%}(]1(9{ Cé)akﬁ%'al St S

weul d e a(tz %ng}WC quﬂqﬁfent of several immuune based di seases.

conpounds descri fnare potent and selective antagonists of the
CGR receptor. §3¢h KR d? are independently selected from oxo, halo, (C-Ce)alkyl, (Cs-

Cs)eycioalkyl, (Cs-Ca)cycloaikyl(Q -Cg)alkyl, (Ca-Ca)cyc!oaikylamlno(C1-Cﬁ)alkyl. (Cs-C-
a)cycloalkyl(C4-Cealkylamino(Cy-Cg)alkyl, hala(C4-Cg)alkyl, (CxCeg)alkenyl, (Ca-Cg)alkynyli,
{Ce-Cio)aryl, (Ce-Cio)aryl(C+-Celalkyi, {Ce-Cro)aryi(Co-Celalkenyl, H-C(O), H-C(O){C;-
25  Cglalkyl, hydroxy(Cs-Celalkyl, hydroxy(C,-Cs)alkenyl, hydroxy(C»-Cg)alkynyl, hydroxy(Cs-
Cio)aryl{C+-Cs)alkyl, hydroxy(Ca-CB)bycloaIkyl(C1-Ce)aIkyI, thio(C+-Ce)atkyl, cyano(Cs-Cealkyi,
halo(C4-Ce)alkylcarbonylamino(C-Cg)alkyl, (C1-Cs)'aikoxy(Cs-C1o)aryI(C1~Ca)alkyl, (Cs
Ce)alkoxy(C-Celalkyl, (Ce-Cro)aryloxy(Cs-Ce)alkyl, (Ce-Cio)aryl(C1-Ce)alkoxy(C+-Cealkyl, (Ci-
Ce)alkylthio(C-Ce)atkyl, (C1-Colalkylsullinyl(C,-Celalkyl,  (C4-Ce)alkylsutfonyl(C-Co)aliyl,
30 hydroxy(Cs-Ce)alkylthio(Cs-Ce)alkyl, amino(Cy-Ce)alkyl, (Cy-Ce)alkylamino(Cy-Cgalkyl, {(Ci-
Ce)alkyl};amino(C,-Cg)alkyl, (Cs-C1o)arylamino(C4-Cg)alkyl, (Ce-Cra)aryl{C+-Ce)alkylamino(C-
Celalkyl, (C4-Cglalkylcarbonylamino(C4-Cg)alkyl, azido{C-Ceg)alkyl, aminocarbonylamino(C,-
Celalkyl, (C4-Ce)alkylaminocarbonylamino(Cs-Cs)atkyl, ((01~Cs)alkyl)zamihocarbonyiamino(c1—
Ce)alkyl, (C1-Cs)a|koxycarbonyl(01-Ce)alkyEaminocarbonylamino(Q—Cg)alkyl, {Ct-
35  Cglalkoxycarbonylamino(Cs-Ce)alkyl, hydroxy(C4-Cs)alkylamino(C,-Cq)alkyl, (Cs-
C1o)aryloxy(Cy-Ce)alkyicarbonyloxy(C-Cg)alkyl, (C+-Ce)alkoxy(C4-Cg)alkylcarbonyloxy(C,-
Ce)alkyl, (Cs-C1u)ary1(C1—Cs)alkoxy(C1-Ce)alkylcarbonyloxy(C1-Cs)afkyl, (01-Cs)alkylcarbony[,'
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acet yl ani®no(€ %‘ﬁﬂaﬂﬁ‘i’yl am nﬁmﬂf@@avikgﬂrCe)alkyl)giycmamldO (%
(acetyl )((Cle%)o&!/deyHohﬂmmlaﬁﬂdcérﬁo@ﬁkel EyhiRyoly@Rathigsn no( CL- C6) al kyf(((_‘,

o by ARt LA SRRk ey ooy

( (CC- CB) af km«sz%v)éwls@mm) (@epéaw)lgwmmw ani no( C1- C8) al kyl , ((Ce-C1o)aryl(C1-
(C1- cs)al kél@;}dlﬁ‘y&ﬁ}ﬂo@ﬁb r@ﬁ)«ﬁi kyl sul fC on@ég@ﬂi WF& aq@;a%mrbmynm
cyanoguagi di

C>E{>) al Ey. cyacp kgé%ﬁ? méc{(oy@% g?r&?ry %\TH&((@E é’;@?’éﬂam‘)ca@("@i«@ﬁ
C6) ai kyl) 2( & E‘ﬁ@@ﬂlﬂ?‘ﬁadﬁ%) (Q!}Z.CIF@G')@KQZWMY! Onyzlaamamldé C1-(Coahlkyidianinamido,

b - -
G roR e A T bt Gy
(C2- C9) het er GE & ad'g( y‘f%ﬁfg 8?3’5'8?\' Cﬁﬁ‘ bt - CB) al kyl sul fonyl am no(Cl 06) al ky
|, (C2- Cs)heter d%trlglbwlydlatebgmypsanuepm@d&m@@&lad:twmﬁh?d}ﬁgdnanpdﬂg&%ocmﬁl kyl ,
?2:11n%z;“gfs(lzg?daﬂ%nlgou%q%ﬁg@%ﬂfﬁ% é](?e )arylﬁuylﬁonyl (C1-Celalkoxy, hydroxy(C1-Cg)alkoxy,
((C1-Co)al k %rﬁ “é&nCM@'(OChab@ﬁiaaﬁOK&l(Cz -Ce)alkenyl, (Co-Celalkynyt, (Ce-
cyanoguani diGig4ria] - Gﬁécad)hrylfcf-ccsﬁllwm)a&hdoy' (G RAgEAmodi 70)-€Sdryiok Y g, ((Cl-

Ciolarylamino, (Ce-Cio)aryl{C4-Ce)atkylamino, (C+-Ce)alkylcarbonylamino, {Cy-
Celalkoxycarbonylamino,  (Cp-Ce)alkenylcarbonylamino, cycloalkyicarbonylamino,  (Ce-

30 Cyplarylcarbonylamino, halo(C;-Cs)alkylcarbonylamino, (C1-Cg)alkoxy(C;-
Cs)alkylcarbonylamino, (C,-C5)aIkoxycarbonyl(C1-Cs)alkylcarbonylémino. ({Cy-
Celalkylcarbonyl)( (Cs-Cs)alkyl)amino, ({C+-Ce)alkoxycarbonyl)( (Cs-Ce)alkyl}amino, (Ci-
Cs)alkylsulfonylamino, amino(C4-Cg)alkyl, {C1-Ceatkylamino(C4-Celatkyl, {((Cs-
Cslalky!)2amino(C,-Cs)alkyl, (C-Ce)alkylcarbanylamino(C,-Ce)alkyl, (Ce

35  Ciolarylcarbonylamino(CCe)alkyl, ((C+s-Celalkylcarbonyl)( (C4-Celalkyhyamino(C4-Cs)alkyl, {C-
Ce)alkoxycarbonylamino(C,-Cs)alkyl, (C,-Cs)alkoxycarboﬁyl, (Ce-Cro)aryl(Cy-
Celalkoxycarbonyl,’ (Cy-Cs)alkyicarbonyl, (Cs-Cyo)aryicarbonyi, {Ce-Cio)aryl(C~



C6) al kyl ) 2( cyanoguani di no) ( C1- C6) al kyl -

( C2- Cs) het er ocycl oal kyl (cyanogueni di no) (C1- C6) af kyl , 30 September 2004

(C2- Cg) het er ocyc) oal kyl ( C1- C6) af ky[ (cyanoguani di no) (C1- C6) al kyf, (C2-

Cg) het er ocycl oal kyl (cyanoguani di no) am no,

(C2-Cs) het eroaryl (cyanoguani di no) ( C1- C6) al kyl,

( C2- C9) het er oar yi ( Cl- C6) al kyl (cyanoguanii no)(Cl C6) al kyi.,, am no(Cl 25

Ce) al kyl (cyanoguani di no) ( C1- C6) al kyl , '

(C1- Co) al kyI am no( Cl- C6) al kyl (cyanoguenl di no) (C1- ©6)al kyl,

((Cl1-Co)al ).2am no( Cl- C6) al kyl ( (ng i)ﬁguanl di no) (Cl C6 a) kyI

am nocar borfid’ igrarbemy.a pROFEYANB g gnretarmgylal §aHtCs Jalkyl);aminocarbonyl,

E(CéchC%?I I< b@-;ﬂoﬁmétﬁlbﬂﬂkbﬂoﬁﬂlamﬁ&%ﬁ%w&mémgI@msﬁlk g%ﬁ\@ag&)@@k{y alkyl,
a ocar bo ani di

am nosul foﬁycI 02"%% a@@)oﬁ?rEXrIyg??d %@éIEIIIf (Sﬁ?% I%I[y? ﬂbw(gf Eﬁ)FIIIﬁa %‘I ‘fonyl,

(C2- Q) het eﬁejé@fé%cﬁd)aﬂwtwﬁd oreydo(Caalatien; m&mmmmmm faqulna(rrmo

(6) at kyI5am no( Clr*GR) &lidart adrh R rId@ﬁWIseIected from the group consisting of hydrogen, (C4-

Cl- C6) al 1- C6).a
(5 cO) hot SHAGT1 gl g amﬁ?apé’;a@xi B bsvapiond (GeaaisgPoiCr
(Cl- C6) al kaejelhiil - CedlRyriEtriGilptiylcbroonyd,,  ui@-Cleedlic,h)auykybanyl(0psddikyany |
(G by af i1 )%EIIQIV% CoLBIM BN | O commq gy ana (o
C6) al kyl suI(I/ PIWI @Dd CB) al kyl ani nosul f onyl ,
(C1- Co)1al koxycarFﬁb aiyd RIfi 10 e&&b- indeppadda mcmsftd:h'f 08 houp cons:strng of hydrogen,

C2- h kyl I
(G- G het eﬁﬁééﬁwibaéwﬁﬁﬁff}% P B DR A G o ol
am nocar bord§ Ceépelkviber amim4 V\@CQQG)?IM“Q?CT / (K‘B@s)ﬂﬂ@&z?mlm7 (Cy-
EJGC)ZaIng/Lgrcgmr&émwlamur@ygros;Fchﬁggﬁioﬁky@mymmm nos uld ayeloalkyl(Cy-
(G- 00 het SRy baVRI: n (SUETARTY e e CsCopiduipBTpe. o
|( g iI e pcg )riéf: E;gag)argleﬂifméggr 0 M%ﬂ?@wgﬁﬁaﬁfalk%?wmaﬂm ltr?%d-%)hwl(@a

a ol Iﬁﬁb&@@: o, MEr CQﬁ@ arb falk 10,  (C

Cl- Co) al k I f I
(o ek i o AT R
C6) al kyl sulGssph@borOBandg4 cs)a(u@n @63-ad)kaderycyclbaficycarbyityGiniog] eleetkyl , (Cs
( C6- ClO) ar )d ?é?! 011@ I%b0m0w1 s)éllfyI té L&E@E%?@%GAMIHO(&-&t:E@gI#’k 805-'

fornmyl % itroso, I (Cl- XY,
hal of PG APRUSFONIG. 1ofcy RIS e aRg Caaioh o SeByearieptgmine, | (C7

I] Cg ClO% g@slaﬂcplh!ylhpcarl(oﬁ&aﬁhb)) (é%g:l loitl f?e}d(@%ﬁ@)aaﬁdoyérbonylammo ((Cs+

r ox a mn

(ICIZS C, I(;) cycl Og%I g&%@?ﬁﬁﬁ;@ al)géyy c@énof’%%%?ﬂ@{#ﬁw%?z (8 %I )kén
(C2- C6) al k IGi 0) afl ony amino sJalky

E % %o) ar yIa(o(CZ-@Wbﬂnanwmmw«dmec@@%mﬁﬁ) ahimtm dsmkﬁr 0W}caiauq;:armnlo(c1I

ar - a ,

hydr OX%II ClId %@I"af@r bﬁ!&%l)érﬁ %?bcﬁ IggIIquyhydr o I @ai% ﬁ‘?ﬁ& c3xy%80nytké’1~
hydr oxy ( C2- g, kamydarbolyds- oaamw)ak)wocm&@@@mkﬁ@xsa(t@lprsiﬁs)aal kyl,
(Cl-Co)al koﬁ%}f (’Vggl a(,:I),Oc), Q,rey In(i ¥ dre eacI:qI IEYSIC(O?I:){yls BI-(I;/ & 18 oxyg I§ IQI Is (ﬁ%ﬁ)g(c:6 ;

Cyplaryl wherein f and g are ‘each 1 and R® is halo, R® cannot be (Cl -Celalkoxycarbonyl(C;-
Cslaliylamino(C,-Cg)alkyl.



| S C10) aryl (Cl1l- C6) ai koxy(Cl1- C6) al kyl, am no, (Cl-C6)alk m no
((C1- C6) al kyl ) 2am no, (C6- Cl0)aryl am no, (C6-C10) aryl ( 1 ?’HPWﬁOQﬁl no,
am no( Cl- C6) al kyl am no, (C2- C9)heterocycl oal kyl am no,

(C2- C9) het er oaryl am no, (C3-Clo)cycl oatkyi (Cl-C6)al kyt)am no, (Cl-

C6) al kyl car bonyl am no, (Cl-C6)al koxycar bonyl am no,

(C2-C6) al kenyl carbonyl am no, (C3- C10)cycl oal kyl car bonyl am no,

(C6- C10) aryl carbonyl am no, (C2 20 C9) het erocycl oal kyl car bonyl am no,

hal o( C1- C6) al kyl car bonyl am no, (Cl-C6) aT%Xy( Cl- C6)al kyl car bonyl am no,
(C1- C6) al koxycar bonyl (Cl- C6) al kyl car bonyl ami no, ((Cl-

(6) al kyl car bonypflfed cg;ﬁﬁtﬁlhgé’éf)f&%@q include those wherem R'is %drogen halo, gyano,

((Cl-Co) al koxy carboné ég Wﬁ% ﬁ %anlno % I'sul f onyl am’'no,
am no( Cl- @Y%I‘WP’O”'F Y EBYoR? % (o ead! QPW" C‘(‘ Ca'b""y"’xy
C6) al kyl ) zam noOfkr ﬁi@)@rlekybmpdlmds oifigintila UhdladekthibsenitrefrCR? @6 BT kigl each

(Co- CL0) ar SHEERER P ﬁeam SRR il (Goaeycloai, amino(C-Caaty, amine(Cs-
(C1- Ce) al k t)w}oalbﬂytca silyleningSy &R [!' ( rCs)a'kvlammo(Ca-Ga)cycioatkyi hydroxy(Cy-

R IR AR ki %nﬁ%% A syCoallofl Clre@BI0IONMIRATE POYAyreido(C.
al
C3- C10) oy o SAPY T BTl g (CoC SR pa(CeCoaliol

( C1- 06) al koxy caPthenyitemed ogrgbuds) of fdyia | ([irGlude those wherein ¢ is 1; X is C(O), d is
C6) al koxycanbgeyil:(Gd 1Bkl ikyhygat bonyl am no( Cl- C6) al kyl ,

((cC1- C6)a|koxycarbon an.no C6
L o oy g e A b Sl B gt @
C6) al kyl ) azgihie eBHles padl &isl0. ( C6- C10) ar yl sul f onyl am no(C, - C6) al kyl
((C6-Clo)aryl sul fonyl) ((C1l- Co6)al kyl)am no(Cl-C6)al kyl,

(C2- Q) het er ocycl oal kyl am no( Cl1- C6) al kyl , (C2-

C9) het er oaryl am no( Cl- C6) al kyl, (Cl-C6)al koxycar bonyl

(C6-C0)aryl (C1- C6)a|koxycarbony| (C1- Co) al kyl car bonyl ,

(C6- C10) aryl carbonyl, (C6- CﬂE»aryI(Cl-CB)alkylcarbonyl, hydr oxy( C1-

C6) al koxycar bonyl , (Cl-CB)aIkoxycarbonyl(Cl-CB)aIky[h
(CB-ClO)aryI(Cl-CB)aIkoxycarbonyI(Cl 35 C6) al kyl,

(C1- Co6) al koxy( Cl1-Co6) al kyl car bonyl oxy( Cl1-C6) a[ kyl , ((C1-

C6) al kyl ) 2am nocar bonyl oxy( Cl- Cs)-al kyl, (Cl-C6)al kyl car bonyl (C1- C6) al kyl ,
(C6- C10)aryl carbonyl (C1-C6) al kyl

(C6- Cl0) aryl (C1- C6) al kyl carbonyl (C1-C6) al kyl, am nocarbonyl, (C . 30
Sept enmber 2004 WO 01/ 72728 PCT/JBO/0037; -8 C6)al kyl am nocar bonyl
((C1-C6) al kyl ) 2am nocar bonyl, (C6-C10)aryl am nocarbonyl, (C6-

Cl10) aryl (C1- C6) al kyl am nocar bonyl , (am nocar bonyi ( Cl- C6) al kyl am nocar bonyl ,
((C1- ©Co6)al kyl am nocar bonyl ( Cl- C6) al kyl am nocar bonyl ,

((C1- C5) al koxycarbonyl (C1- C6) alkyl am nocar bonyl ,

(am no( C1- C6) al kyl ) am nocar bonyl, (hydroxy(Cl 5 C6)al kyl am nocar bonyl ,
am nocar bonyl (Cl1- C6) al kyl , (Cl-C6)al kyl am nocar bonyl ( C1- C6) al kyl ,
((C1-CB) ai kyl ) 2am nocar bonyl ( C1- C6) al kyl

(C6-d o) aryl am nocar bonyl ( C1- C6) af kyl , (C6-

C10) aryl (C1- C6) al kyl am nocar bonyl ( C1- C6) al kyl , am di no, hydroxyam di no,
guani di no, ureido, (Cl-0C6)alkylureido, (C6-Clo)arylureido,
((C6-Clo)aryl) 2ufeido, (C6-Cr0)aryl (Cl-C6)alkyl ureido,



hal o( C1- GB) al kyl urei do, ((Cl-C8)al kyl)((06-C10)aryl)ur
((C1- C6) alky! )2urei do, el o(Cl 10 C5).ai kyl car bonyl d%@géptember 2004
urei do(C1- C6) al kyl, ( ) al kyl ur ei do( Cl1- C6) al kyl (Cl-

C6) al kyl ) XPAVHIEE1- C6) al kyl , (C6- C10) aryl ur ei do( C1- C6) al kPCI/IB01/00375
(C6-C1LQ) aryl) 2urei do( Cl-Co) aI kyl,
(C6- Clo) aryl (C1-C6) al kyl ur ei do( C1- Cs) al kyi0-
hal o( C1- C6) al.kyl ur ei do( C1- C6) ai kyl , (hal o( C1-
C6) al kyl ) (.(C1-C6) al kyl ) urei do(Cl C6) al kyl ,
((C1- C6) al koxycar bonyl (Cl1- C6).al kyméurel do(Cl- Co6)al kyl, glycinam do,
(C1- 06) al kyl gl yci rfffrdsefensd W&? 9 fognyje | lﬁéhﬁlﬁjfbose(\qmr%)?aﬁ kd&y(ct@) 1Bs
(C?)Cc'ill k>(':|6 )Calr Edﬂyhmwer?mad@z :S(Nifﬁl:ﬂ@%ﬁfWWd)ci;@@r os 1 )gl yci nani do

al koxycerhon a nam
((Cl- ©8)al koxicar@gny réaf?% fo éf 't%fopﬁé anllj%: °§?§’E?rﬁ§rﬂ) %6)/)?]5 &z 4 15'1;
(C6- Clo) ar yl d@s@bhﬁlg(!wﬁrzammen '
((C6-Clo)aryl Car b@lﬁér)ﬁéf&ﬂéd%)nﬁbd?ﬁé LMl FRRR thoké Qﬁer@h@r@ﬁ y)k é‘&r dis2;

Co6) al kyl am nog %&% cinam do,
(C6- Clo)aryl (c'ﬁ_ E@ Ri%ocar bonyl ) ((CL 20 ©8)al kyl ) gl yci nani do,
( Ce- Clo) ar yl am noddhdypreférgacycompaumidsl of, fortruEa irChd} gropé amraﬂ(cas Inonig lOH( O6-1;

C6) al kyl ) gl
(C)1a06§/al) Ey%lgilggﬁ%%1Qn¥%g§§ﬁ?‘ﬁ%&4R§@f%é§& okﬁ%"i‘ﬂ 09 het er oarg) »
15

( C2- C9) het er ocycl A Prefeagomasynds et ioamia ’(‘EE?EUdeGB‘)S&IWre'Th%&1 Xis C(
(C2- Cg) heoer c)cvcsl @ﬂk%we(dﬁiRﬁsNaFm'ﬁrlR alRy RI°sre0geeh imdepdhdesly %/@MQ&\ (Cy- Cs)alkyl

dependent | hal 01- 25
(OB o kyi S TR ol O " (koxy coyalk
hydr oxy( C1- C6) aI k Ner prqfﬂrqg(oer[m@@)iapﬂ@nmu!ﬁldmklde thase mdereify@isdl; X is C(O); d is
?zci:le o(C i:(l)) g?g/fazkms)é;ﬁm@@&re?) _Tik erSr*; R GRd @@iaiel %ﬁﬂ&gp%?ﬂ{%ﬁ%ﬂdﬁ,scf)aa#]wh .
(C6- C, o)aryl gﬁ% aﬁ},@ @h‘_’g? '%F?‘g ﬁ '¥ ?f?nh tina Feare Rydhogen ’

(C1- 08) alRyl car bor%"l‘fﬁtﬁ’rqfwed(mpo@@ af fhm@iadamct!wiﬁyﬂtcamwherem cis 1; Xis C(O); d is
(Cz- ©6) al keny] ¥ RIAHRIWRFEH R is SRRSO kil RALROD Ak

&9 en, (C4-C |
Clo)aryl car b al 0( CL- 06) 2 bonyl gﬁy ARG
o D e e L SRl 2L G 1?@@?%9@& Wi am fo

((C1- c6)al kyl car meﬁen@ﬁtmﬁ]@aﬁ«gﬂfqﬂm hcludd tﬁﬂnse@@)@éukeisy’qambOHyId)lh
(C1-Ce)al kyl YATHRE witdrdin RGs NFARRYRSH

9 ?&'? )iyl or
|
& S BT apig o T o SIS
Cég) ?:ra 3,; f?r lb)c;nyl agn&pmﬁmﬁf?g c(f@’cﬁi:ul@ﬁmath&qmﬁs&rmm]d&(sJ )C<|s CHy; dis f< |
EC, &) al kgxé;‘?é%& car:; R C10 o l:lagl? %ﬁf&%@é&%@ydg% ?rog n, gc %s)e)lky‘ &'
(Cl- 08) al kyl P <o 786 gl R DB Ayerelp 64 iy aﬁ"? Y49 O Sept enber
2004 -9 C6%<a| kyl C@RMOptyefe;Tedanmﬁdslmwhula(%u%i&:@e@é’ﬁ ORCEAKROOMS: d is 1;
é&cﬁoii%%nﬁf@”%e AR N A R PR g rooatot o
{(C1-Cp)al ky( La1alkyisarhe qyb,wq ( @nd @@;;)!}ﬁ Raferein R® is hydrogen or {C1-Ce)alkyl.
(C6- G 0) aryl am naoateb @rydrieelcofBdkik Yt forBUA N irduAe those wherein R? is (ROR®)o(Co-
Cig)aryi or (R°}(R)u(C-Co)heteroaryl wherein f, g and h are independently 1 or 2.
Other preferred compounds of formula | include those wherein R® is {Co-
30  Cglheterocycloaikylcarbonyi, (CxColheteroarylcarbonyl, (Co-Co)heteroaryl(C,-
Cs)alkylaminocarbonyl, (Co-Co)heterocycloalkyl(C4-Cg)alkylaminocarbonyl, (C
Cglalkylsulfonylamino(C,-Cg)alkylaminocarbonyl, ureido(Cy~Cg)alkylaminocarbonyl,  (C,-
Ce)aikylureido(C4-Ce)alkylaminocarbonyi, ((C+-Cealkyl)ureido(C,-Cg)alkylaminocarbonyl,
aminosulfonyl(C-Cg)alkylaminocarbonyl or (C4-Ce)alkylaminosulfonyl(C,-
35  Cgalkylaminocarbonyl.
Other preferred compounds of formula | include those wherein R® is {Cy-
Cs)alkylsuifonylamino(C1~Cg)alkylcarbonylamino, cyanoguanidino{C4-Ce)alkylcarbonylamino,



urei do, (Cl-0C6)alkylureido; ureido(Cl-C6)alkyl,

(Cl1- C8) al kyl ur ei do( C1- 06) al kyl , and gl yci nani do; 5 R@nt’ REPEMPEL AR

i ndependent |y sel ected fé t he group consi sting of rogen, (Cl- .

C6) al kyl , W78 aryl , (Co- C10) aryl (Cl- C6) al kyl, (Cl-C6) ab&yimmEroozisy|

(C1-Co) al kyl car bonyl (C1- C6)al kyl, (C6-C10)aryl (C1-C6)al kyl carbonyl,

(C6-C10) aryl (C1-C6) al kyl carbonyl (C1- C6) altkyl , am nocar bonyl ,

(C1- C6) al kyl am nocar bonyl, ((C1-C6)al kyl ) 2am nocar bonyl and- (C1- ,

C6) al koxycarbonyl; and 10°R' and R12 are each independently selected from

the group consisting of hydrogen, (Cl-C6)alkyl, (C6-Ci 0)aryl,

ECG- Cl;)) iark yl (@10&%g§v¢(zbilam@)@é)awmmml)amﬁ}ooxy, ((ﬁydg)?mk@ﬂﬁﬁlu)aaibﬁwdcﬁ— 15
Cl1- C6) al koxyy { Mino@ M - F ' S((CL akﬂ‘g@”n_' no,

(Cl- C6)al kyl g% o%f'gm o %i%@@?&@‘%?ﬁ% Sire no{c%@g.ﬁe{g}% :

( C3- C8) cycl o&F g'iY'f onYBEYSI ky| caftsdmpeigcHPair{Cr }l%vlsasayﬂﬁ?fﬂ'aﬁyl ami n®:

( C1- C6) al kyl sminbsutiphy(@-Ce)alkyicBonylamino. ,

CLo) aryl car bony! aghyp o &GhidBUAAARACH B § S8 by LAELR |2 THAS(c -

C6- C10) aryl - .
E:s) ai kyl) ca)r/b %M&‘Wiﬁ& (EcBlatiptrminaf @latiieidok y i CeFdriniantinadd - Coalaliwgitig.ani no
(C-Co)heteroaryl(C4-Cs)alkylureido, '

, (C1- (Co-Colheterocycloalkyl(C+-Cs)alkylureido,

C3) al k! car bapubaAREESRIALEY, - ( - CRhekeh sl fLESRRILE ol Cl-@) al ky

06) al koxycar GealYamnersoniCsLaklylirelds; - CAithéssiubsminoedrboriytar Bdaipiasiioo( CL-
06) al kyl 1§ CHaceGA&NIRSE- i 1 | b
(C)Z?nglhje('g er o%r yl ;ﬁ‘%{)ﬁ?gg %?Eéfe%%%ﬁﬁﬁ@%@n%%&(@%g%%@%@l sul fonyl am no,
(C1- C8) al kyl sul f o GTELCPBPEIRY§T omi b 35105 n1igein (fEqis amino(Cy-
C6) ai kyl am nEgalktignytaminm , (Cr&blekBImiGE T aCLstkdavifonylainoo nY¢ abd)aky)).n(iGle -
o) al kyl ) 2ani ' - Lol Cle .
ceg al kgl ;magbaggggj&&ﬁ%m B, %ﬁtyl%?}nﬁﬁ@-@%)?ﬁmwlf&%éﬁ%o, ](a@)"(’(b%-\d;)alkﬁgnwo(cf
((Cl- C) a[ kny'ﬁ . “%P’%"Mﬂﬂyl am B@Jﬁés)?'@r’%%f}wamm (Cr-Celalkylureido(C,-
hal o( C1- @) aCkskniforytanidmony | ani (6(-ClalicBladido(C, Coatiyalditijoal kyl , (C,-
Cl- C6) al kyl am ; = | - .

car boxy( C1- YA ful PRIt (gl <RIt Hamno
ami nocar bony{q€e aﬁ%‘%ﬂ RGHaNGRENCo-Cp Ik UiPRAAMEIR noc dfDdmialkybryampenidino(@d t h
tC gizprgvi so Cialatsufbrgtarine, b, ¢, d, arﬁnocamdngl(cgg;g?mmJnor@;an%{n@,s fC(O)d Yciks

: is o ' b wherein f an are
each 1 and R%M?%%ﬁ@yléénggﬁ%@él @% al kox%(F:ﬁe{{J'ro SsoY'eEne: t
06) al kyl 4hi nbeMyiamgyestiigpyiaming. SeptlEenpaslkyiigminosyinpersiner r e damioagsoramuliéCiof
Io_r ][r}JI al i ?Cd)m%miﬁmsscwmsﬁifdhyﬁ'minbﬁé h)égr(%eter@hl@alk%@%onyﬁhﬁﬁo@h-

rifl uorome - 0B).a . rQ .
(Cl-C(j)al ky?%é'Fyt')“té’ﬁ?’&%@§{°%%te}‘%éeé°%8’r%°&}b8@ﬁ%ﬁ'Uﬂgégé?'&%‘ﬁ{ﬂwaé""E°-i ncl ude
t hose wherein R2 Qfer msfegedcampeonndsi of fwpea dispiudesthess wivreinl R isoyeric@lar@®)al ky| |
(C3- C8) cycl ogoufaiyieranbhidnéb) al kyl , . @idRidRoydeduaneleal ky!, (Cor
C

E}?é; ggi/ ( 1}" &5@1ert]é?'gc?g:'lbaq%)k%g#(}éhéniéir%%- ) al é&g]cﬁmetgl%gg%&%)gu n(i:cliir%?l kvl

Co-
Cg)heterocyc!oalkyl(c1-Ce)a[kylcyanoguanidino, (Co-Cg)heteroaryl(C-Cg)alkylcyanoguanidino,
amino(Cs-Cs)alkylcyanoguanidino, {C+-Cs)alkylamino(C,-Ce)alkylcyanoguanidino, {(Cy-
Ce)alkyl)zamino(C,-Ce)alkylcyanoguanidino, aminocarbonyl(C,-Cg)alkylcyanoguanidino, (Cy~
Ceg)alkylaminocarbonyl(C4-Cg)alkylcyanoguanidino or ((C4-Cg)alkyl)zaminocarbonyi{C,-

30  GCs)alkylcyanoguanidino.

Other preferred compounds of formula 1 include those wherein R® s
aminocarbonyl(C,-Cs)alkylamino, (C,~Ca)aikylsulfonylamino(Q-Cs)alkylamino, (Cs-
Cg)atkoxycarbonylamino(C4-Ce)alkylamino, aminosuifonyl(C;-Ceg)alkylamino, {Co-
Cs)heteroaryl(C4-Cg)alkylamino, acetylamino(C+-Ce)alkylamino or {acetyl}((Cs-

35  Cg)alkyl)amino(C:-Cg)alkylamino. ) '

Other preferred compounds of formula | include those wherein R® is cyano{C;-
Cs)alkylaminoalkyl or aminoéarbonyl(C,-Ca)alkylamino(C1—Cﬁ)a!kyI.



C6) al kyl, (C1-C6)al koxycarbonyl am no(Cl1-C6) al kyl, ureid 1- C6) at
( C1- C6) al kyur ei do( C1- al kyi, (C2-C9)heteroaryl ( %{S menipler 5304

(C2- C9) het er ocycl oal ky 1- C6) al kyl. OQther. prefer corrpounds of formula
| incl ude‘YﬂB&’é"%erer ncis 1 .Xis O; dis 1, Y is ©EX1Be1As73; and
Z is oxygen. Qther preferred corrpounds of formula | include those wherein c
is 1 Xis CO; dis 2; Yis ethylene;-%@nd e is 0. 30 Septenber 2004 WD
01/ 72728 PCT/1BO /00375 -10 O her preferred compounds of fornula | include
those wherein c is 1; Xis C(O; dis 1; Yis CH2; eis 1; and Zis NR9
wherein RO is hydrogen or (Cl-Co6)al k?/ Clher preferred corrpounds of
fornmula | include OEW‘F()E@%@F@WP%@ gf formule | igclmiethose wherdin R° ¥ doetyGHENO(G:-i S

L and Z is @s>xa3§(Qnun&chrrsrkwpr@éceryr)ﬁd1-cemﬁm«ﬂfcsiagryﬁ%ﬁe(d: -Cibpde ¢hose
ereincis e and'e is

preferred cor%g"rj?\ garb VPB""%‘%%“’“’%?&"I?E%‘%R%’%’ wherein c is 1; Xis &»; d
is 1; Y is Celeterecycivalkyloxynetbatylagningf®:- W}ﬂikmnnncmrﬁsalk},ydrogen or (Cor
ECIJ-SC?) a|X5|y|SC ﬁ@t@r%éry@h%fan%& %@@H%&ﬁaﬂﬁo(&ob%k ' ncl u%%nﬁ%ﬁ%mé’ﬂ%r ein
are each i nd&pg ‘E"?(?‘ ﬁi)é el CG’@W'@@P&‘FWF"”O% C(GEE‘Y'@E')”Q Gesetdlivhor (G- e

is 1;and Z |§e)elxmgmnogmarln¢no(pr &f)akyladne(Cipouirgs of fw,m,g)aaqlsurfdngzrhmme(ct hose
wherein c is S Y. and
R1 are each icnglg%@twgce(%%alhﬂ ure'jdo(c gf)%ég?ﬁﬁwﬂed %l”& (&Cg‘%%ar anyl ;
e is 1; and Zeplyleao(ReSe) Wh)é-rer n fF@fI dﬂ'lﬂy’)ﬁéi@dﬁaée'ch)?lw*@g@%@“Ps)élkﬂ: her or
preferredocommmnﬂﬁxyt(o.rmdlwarnmd(m,Lmyt hose wherein c is 1; Xis C(O) d

is 1, Yis CHR8 eachs i ndepende
hydr ogen, ( Cl CG WFEF ﬁ‘b@rrg@ ﬁpoyw?car lqrqgllrtﬁ jlgosew rerna dISfcetglarNﬁg 1-
wherein RO i §e) §W6§’§H3fﬁ'ﬁ°(@@§s)€6ylal(EWW’)((@-ﬁe)ﬁlkwaefm{@e@a)ﬂmmmmannb(cr
fornula | inchuee, énhmﬁemmmﬂ(cecgyamywa&bo}wra%ldoﬁc,fégl%.rkyﬂ (d:1Sc gramﬂ;o%a

(G 06) al k| SHPRGRDe RS e bonyl : o 1o 1. Weidts %&v@arronmer
pr er:L err e{&l?goﬁﬁ)@lmﬂwoﬂafﬁm(ﬁupéalkyh ﬁmiﬂudéfomﬂ%@%ﬂ;ﬁ;@gﬁm@(@@&éikﬁ €2; d
Ihf/drogen Cé %}&fmlbﬁki?ﬁr%es : A Y[ff'é ar bon?’/I ; is. 1; a%ygn(%%a gg?iRlZ
wherein R11 afl %F‘H%fr 8 ERFE Cpielpls F%W“EHWBB%D%W fornula |
i ncl ude t hose - whePten prefared 1<;om}ipl$1ct§l-ﬁ foonuis 1 linclude those wherein R® is amino(Cq-
Ce)aIkylaminocarbony[amino(C,—Cs)a]kyl. (C1-Cs)alkylamino(C1-Cs)alkyleminocarbonyl
20  amino(C,-Cg)alkyt, ({C4-Ce)alkyl);amino(C4-Ce)alkylaminocarbonylamino(C-Ce)atkyl,
aminocarbonyl(c,-Cs)alkylaminocarbonylamino(C,~05)alkyl, {C+-Cs) alkylcarbonylamino(C,-
Celatkylaminocarbonytamino{C-Cg)alkyl, (C4-Ce)alkylsulfonylamino(C+-
Cs)alkylaminocarbonylamino(C;-Cs)alkyl, {C+-Cs)alkoxycarbonyl amino(Cy-
Celalkylaminocarbonyiamino(C-Ce)alkyl,  (Cz-Co)heterocycloalkyloxycarbonyl — amino{C,-
25 Cglalkylaminocarbonylamino(C4-Cs)alkyl, (C2-Co)heteroaryloxycarbonylamino(C-
Cglalkylaminocarbonylamino(C-Cglalkyl, {C2-Co)heterocycloalkyl(C-Cg)alkylaminocarbony
lamino{C4-Cg)atkyl, (Cz-Gg)heteroaryl(C1-Ca)alkylaminocarbonylamino(C1-Cs)a!kyl, ureido{Cq-

Celalkylureido(Cs-Ce)alkyl, (C+-Ce)alkylureido(C-Cs)atkylureido(C+-Cg)alkyt, {(C+-
Cs)alkyl)zurerdo(Q-Ca)alkylureldo(C1-Cs)alkyl or  cyanoguanidino(C,-Cs)alkylureido(C4-
30  Cgalkyl.

Other preferred compounds of formula [ include those wherein R® is amino{C;-
Ce)alkylsulfonylamino(C,-Celalkyl, (C4-Ce)alkylamino{C,-Ce)alkylsuiforylamino(C;-Cgalkyl,
((C+-Ce)alkyf),amino(C4-Cg)alkyisulfonylamino(C,-Ce)alkyi, acetylamino{C,-
Celalkylsulfonylamino{Cs-Celalkyl,  (aceiy!)((Cy-Ce)atkylamino(C+-Ce)alkylsulfonylamino(C,-

35 Cgalkyl, ureido(C1-Cs)alkylsu!fonylamino(C1—Ca)alkyi. {C-Cg)alkylureido(C.-
Celalkylsulfonylamino(Cy-Ce)alkyl, ((Cy-Ce)alkyl)ureido(C+-Ce)alkylsulfonylamino(C;-Cg)alkyl,
(C1-Cs)alkylsulfonylamino(c',-Cs)alkylsulfonylamino(C1-Cs)alkyl. cyanoguanidino(Cq-



25 Y is CHR8 wherein'R8 is NRORIO; R9 and R are each i&glgg@nd ent ), %ﬁg
hydr ogen, (Cl-C6) al kyl o (C1-Co6) al kyl carbonyl; e i

wherein RO is _hydrogen o Cl- C6) al kyl . Ot her prefer corrpounds of

for mul a |WPHUF{?§% those wherein R4 is (R5)r(R6)9(C6- C10) RGAIBEI/003TS

(R5) 1(R7)k, (C2-C9) heteroaryl wherein f, g and h are independently | or 2.
O her preferred conpounds of fornmula | i#8 ude those wherein R5 is (C2- 30
Cg) het er ocycl oal kyl carbonyl, (Cz-C9)heteroaryl carbonyl,

(C2- ) het.eroaryl (Cl- C6)al kyl am nocar bonyl ,

(C2-Cs) het er ocycl oal kyl (Cl1- C6)) al kyl am nocarbonyl (c- =

Cs) al kyl sul f%%ﬁ%ﬁﬂf@f@@@ﬁa allyh ARi-Reelsrisyanpbuanidin)(C,-Ce)alkylsutfonylamino(C -

&)e;jﬁ( ICl]J-r SQGWWN' am nocar b@Oyte)aE(ﬁ;(cyanoguamd|no)(C1-Cs)alkylsulfonylammo(C1-C5)alkyl

((Ci- G5) al ky Er“gg?é?t@?}g’j V?aé"ﬁﬁ“%tﬁ?)ﬂ@ﬂyl (Cr-Celalkoxycarbonytamino(C-

ani nosul f onys tb!ls@ylﬁﬁpr(&mcn)@lkﬂr bonyl or (CECs)Bebmbicidatpbxyoatiblyampo(CL- 35
Ce) al kyl am rogpady @M Rbloet.pikaf erred conpo t hose
wherein R5 |Cs}é§:§ i C%%TP“ (g?-;u; %ﬁnyl am nog OCE ?ﬁ@?tégérrgwr‘}@?borlyﬁ% ‘i'@
cyanoguani difst E PRy R?/( EaPBBYy] ani no, 28 %E‘ﬂly@ﬁb’é’l( 1%"’ WO 01/ 7£928
PCTI | BO / 0O@Télalkylamm?@lfmw@lhd(sll-cgbamguam-d@mm}@hu%)n&inwmhmaﬂb@awkﬁlm no,

Cl- C6) ai kyl ) 2cyame n n n .
gEn nocaz bongl ! Cl- CGd%ﬂzllﬂ%;ér%gr g%@?%’%@ng& ig@ﬂ%gqhﬁl{'@%aﬁh fcnw_hereln R® is
C6) al kyl car GEAYPEH (C 1((@% Keh) het er(ﬁ!f@? “‘W’P‘{QBQD'@@‘))%@)G&% bony| d§no, or

am nos ul1ﬂonﬂexa®wb@63rwbkaﬂmm3m1a&m n@z-(ﬁ)haef&yc{@lk@f(@égﬁ@darﬁ@ﬁﬂg@p@}éﬁm@f
formlal i ?@L &9@% H}T&' %‘FCH" @)aW no(Cl- C6)al eéyCL%eteroc ycloalkyl(C

(CL- C8) al kyl Zm Aol L By Ur 6108, z yoloalky(Cy-
((C1- C6) al k{* Es)a W@@'C@E’}) ‘l@y]al!ﬂ/'m do,{C2-Ce)heteroaryl(C,-Ce)alkyl(cyanoguanidino)(C;-
(C2- C9) het eCoekel oal kyn(irfalc 1C®sbﬂkykwaﬁbﬁlaﬂﬂmo)(c1 Ca)alky! C%Frcs al lamino(Cy-

g%ngg)a? ggﬁ&?ﬁgk@%’g@qﬂ 5()5' 8)%9(31 ((Ca r&?aﬁ&?;&ammoﬁ (CC)]élky yanogxam !r?ol)(dc(?—
06) al kylta >{:?496'&9'Hoony| ( C1208sarReylE efdalkyl(cyanoguanidino)(Cy-Ce)alkyl, (Cr

(( C1- CB) al k¢g))amgm1anmohg(mlds%@)aaédﬁﬁhu:ﬁ@)té!Qze)a[klvp or (C:

?ggte%/;?;n( ?(C): é@?‘g rﬂm? bﬁﬁ"ﬁt%g%ﬁ%%‘ﬁ?ﬂ?ﬂ”ﬁ?'@“‘ﬂg:‘ @ preferred conpounds of
fcc):rlrruCIG?all kl gcl ud@é@io@emrmrg@m of dnimui ClinciGily a?d:lpl ﬁultlérfeﬂnRF agl ([,
(CG) al ky yg?@ﬁétﬁfgnf ngﬁfa et%l am rﬂﬁc% Cé{éﬁrlﬁr(’fj L{lf?& ﬁ& LIRS -
(acety % ey PSS Shi no( Cl }aWFWGOSUffO"Y’ (Cr
ur ei do( Cl cgg)mtkryamfammﬂwpwh no, ur(e@i({:@@)amlkklywubﬂﬂfd@( Cl 3(61-Cs)alkylureido(01~
%g :: Eg: zﬂr ﬁgﬂk%tﬁ%h&aﬁo é% gﬂ(‘}{dﬁﬁ %a&gi zﬁxle%{gggc %@Hﬁ}ésu%ny Onyl am(EO’ (Cl-
cyanoguani d{')ﬁ%\%/)éﬁl Qfgfag] (C1-Ce)alkoxycarbonylamino(C,-
(C1- Co) al kyDS)glh)rmmmlfdwhO( %@)aér&yybﬁﬂkjl@@tydrlﬁ’dﬁyla@uno(C,-Cs)alkylamlnosulfonyl
gg]cﬁogg%%gﬁbf eﬁ&é@ﬂ%&‘ﬂ%& Igg}lpﬁ@ﬁ%lﬂé%%%%u onyt, -am no, "aminocarbonyi(Cs- .
8 afkylamlnosuifonyi cyanoguamd:no(CT-Cs)alkylammosulfonyl (CxCg)heteroaryl{C,-
Ce)alkylaminosulfonyl, (Co-Ce)heterocycloalkylaminosulfonyl, Other preferred compounds of
formula | include those wherein R® is halo(C4-Ce)alkylaminocarbonyl, hydroxy(C,-
Celalkylureido, halo(C;-Ce)alkylsulfonylamino, (Ci-Ce)alkoxycarbonyl(C4-Ce)alkylamino(C4-
30  Cgalkyl, hydroxy(C+-Cs)alkylaminocarbonylamino(C1-Cg)alkyl, halo(C4-
Ce)alkylsulfonylamino(C4-Ce)alkyi, aminosulfonyl, (C4-Ce)atkylaminosulfonyl, ((Cs-
Celalkyl);aminosulfonyl, hydroxy(C4-Ce)alkylaminosulfonyl, and {C1-Celalkoxy(Cy-
Cglalkylaminaosutfonyl.
Other preferred compounds of formula | include those wherein R® and R are each
35 indeperidently halo, halo(Ci-Ceatkyl, (Ci-Celaikyl, (Ci-Ce)alkoxy, trifluoromethyl,
trifluoromethoxy, hydroxy, aminocarbonyl, cyano, ureido, (Cy-Cg)alkylsulfonylamino, {(C,-
Ce)alkoxycarbonylamino or glycinamino. ‘



C6) al koxycar bonyl am no( C1l- C6) al kyl sul fonyl am no, am nosul f onyl am no, (Cl1 20
06) al kyl ani nosul f onyl ani no, (( CL- C6) al kyl ) 2ani nosul f onyllapgRigmber 2004

am nocar bonyl (Cl1- C6) af kyl am no( Cl- C6) al kyl sul f onyl am no,

(C2- C9) het er ocycl oal kyl oxycar bonyl am no(Cl1- C6) al kyl sul f onyl am no or

(C2- C9) het er oar yl oxycar bonyl am no( Cl- C6) al kyl sul fonyl am no. Qther preferred
conpounds of fornmula | include those whasein R5 is cyanoguani di no,

(C1- C6) al kyl cyanoguani di no, ((C1-C6)al kyl)2cyanoguani di no, (C2- 25

C9) het er ocycl oal kyl cyanoguani di no, (C2-Cg) het er oaryl cyanoguani di no, (C2

C9) het er ocycl oal kyl (C1- C6) al kyl cyanoguani di no, :

( C2- Cg) het er oar yif @bo@Enahiyytlastahogiuamaicti-Alp acceptable acid addition salts of compounds of

am no( C1- Coyalkila§yan g - 4 addit
(Cl1- CB) al kyl am no( Cl- %gﬁ%’a 23%“3%?&&?5’?“&?‘%%‘?‘“’(‘?‘8@ acoeptable acid addition salts of

06) al kyl ) 2afif HoTedtiowss yast Rymorsea] iy insmticacanse

am nocar bonubgeCivhich ) fadnk o0 8tk N ddiistP sa1sCliz., Ataini i
C5) al Kyl ani gPeogmMscjg g)ﬂal 0 L-‘C%a rﬁl%g saa Q& gggnosa-gsr contalr?mg-; pha.rmacologlcally
((Cl- C6) al kyT')'2ar ni-nocarbonyt (ﬂé-y of l;J‘aal PR9RIdE g BLmicsidee nitejen spifate,
preferred cRividarrosiiate eridrohesphate rackatde latihies diratheac dirdRS thrgrate, bitartrate,

am nocar bonybigle, OhaMke/! Aifhatste, ( GHedhial koklishhd OTbeh ARG LB) ALY e no,

(C1- Co)al ke caquoneyl ani no Cl-lfCG al kyl am no, ’ o

ani nosul f onyl 1 CICR% | kyPLRTIREUIONRS.  CBfotepesienals ( cevds) parprien ndie-

acet yl am not. Cinelbleas-kiy{ 2iwidray-01 napbibedig)lsiiis( C1- 35

Ce) al ky) ) am no( ChsdeR) Sluk¥habnPu ?g er.preferre unds of fornula I

i ncl ude those vvh(grei n RS is cé}gansg g%-m&% %{{d%f/ %aﬁsqoﬁgogg‘ﬁ?{] 13 chemical bascs

am-nocar bo n@?t("t’,i- CEFLISESPEa HBtPeEt Prgyastsaly acgptaige phesniver HR2804mpMAMRI03 72728

PCT/ | BO1/ 008®lal it attabidit inpa@é iybe thok @ATRSHNES0AE baleQii@ule@ | i nclude those

V\herein_RSSiu&&;;,ﬁ,rUA m - C%,%I am no(,Cl- C6) al kyl . - .

(acetyl) ((Cl-C8) al Eyﬂg) ﬁaﬁl@&@ gliéélfl"g&n"@ ?fob(u%ﬂrfa 6%@31%9 fo thpsederived from

C&) al koxyc e?PﬂbW%ﬁ‘B?ﬁ“W@F@I-W&M@WaW FUTGIs asyianetal Icatiog€e.g., potassium and

C9) het er oc yotior) deylatialasahio Aetoncationy Glr, GRYah el ABLRS{HRY MRV Srwd&2 5

Co) het eroarsxlhazy%ﬁﬁ%g B A b C%‘é@ o ”%gﬁ; s

cyanoguani di no( C1- ¢ §h§ VIR Repier fipiglucarine-(megluming), and the lower

(C1- CB) al ke i EcheSteCmsesyits ok piaamicnucal aGBpablk ptoani Gkes.

C6) al kyl ) 2cyanoguaroelpdiuabd dr Hi6 iivehdbh aRByN@hisin-didih Me}dunle bonds. When such

(Cl-C6)al ké%rﬁﬂl 9 mﬂ%&’g' g%ﬁbﬁmf agpn%%cl- Co) al kyl', )

ur ei do( C1- C6) al kyl am not Crr g5y VERERD. 651 20 98 AT MaiiieAnfigurations and as

C6) al kyl anfgfresitbersyfal kyl | '

((CL- CB) al kyl ) 2ureehdmbChneihak k) a8l RALGH: KYE o0 ta EOheres

ani nocar bor}l?érgéx(mgl- %%%;gké/l am n%( Cl1- @?%Ic%ﬁds gﬁénfulapﬂ‘é' B 8 %t Bfpounds

of formula T THel tdEPYRYYES RRRFPYIeRsm acet yI ani no( CL-

C6) al kyl car bony Uah'ﬁﬁ@(l@@i_sm)ﬁadﬁk(y Ithe alkyi, alkenyl and alkynyl groups referred to herein, as

(acetyl) ( (it @muﬂéﬂ B A GtheChbaiskstehad Roﬁ@féi@@&%l%@); may be linear or
vbranched. and they may also be cyclic (e.g., cyclopropyl, cyclobutyl, cyctopentyl, cyciohexyl or
cycloheptyl) or be linear or b_ranc#hed and contain cyclic moieties. Unless otherwise indicatéd.
halogen may include fluorine, chlorine, bromine, and iodine. |

(Co-C10)Cycloalikyl when used herein refers to cycloalkyl groups containing zero to two

levels of unsaturation such as cyclopropyl, cyclobutyl, cydOpenty!, cyclopentenyl, cycloheky!,
cyclohexenyl,  1,3-cyclohexadiene, cycloheptyl, cycloheptenyl,  bicyclo[3.2.1Joctane,
norbomany! efc. . . '

, {Co-Co)Heterocycloalkyl when used herein refers to pyrrolidinyt, tetréhydromranyl,
difdrofuranyl, tetrahydropyranyl, pyranyl, thiopyranyl, aziridinyl, oxiranyt, methylenedioxyt,
chromenyl, barbituryl, isoxazolidinyl, 1,3-oxazolidin-3-yl, isothiazolidinyt, 1,3-thiazolidin-3-yl,
1,2-pyrazolidin-2-yl, 1,3-pyrazolidin-1-y}, piperidinyl, thiomorpholinyl, 1,2-tetrahydrothiazin-2-yl,

'1 3-tetrahydrothiazin-3-yi, 'tetrahydrothiadiazinyl, morpholinyl, 1,2-tetrahydrodiazin-2-yi, 1,3-
tetrahydrodiazin-1-yl, tetrahydroazepinyl, piperazinyl, chromanyl, etc. |



C6) al kyl, am nocar bonyl (C1- C6) al kyl car bonyl anm no( C1- C6) al

(C1- Co) al kyl ami nocar bonyl (C1- C6) al kyl car bonyl ani no( C1- %?%HtWPQVQOM
((Cl-C6) al kyl') 2am nocar bonyl (C1 15 C6) al kyl car bonyl am no( C1- C6) al kyl ,

am nosul'f onyl (C1- C6) al kyl car bonyl am no( Cl- C6) al kyl , (C2-

C9) het er ocycl oal kyl oxycar bonyl am no( Cl1- C6) al kyl , cyanoguani di no( C1-

Cs) al kyl car bonyl am no( Cl1- C6) afl cyl or -15- :
cyano( Cl- C6) al kyl car bonyl am no( Cl- C6) af kyl . Ot her preferred conpounds of
formula | include those wherein R5 is am no(Cl-

C6) al kyl am nocar bonyl am no( Ci- C6) al kyl

(C1- C8) al kyl ani n(@e CHEB)alvk yia wsed andeny tefer? Qo e yalel Q@)a@dmybyrazoryr,

Cl1- C6) al C | .
e e e A i ke e
al kyl car borf{f# ?ﬁofi(b( @13-0@9%9'5@1 amﬂﬁﬁfhazﬁhbnw HfviadietabA.- GB yahisdzoly, yndyl

( C1- CB) al kyyanildfip pydaging,n o¢ridazing 6], a4 eyd=Api npﬁ@%i@&l&){ | f%fﬁ‘aﬂﬁ 3&%1 %

S ) L AR U DR ook XM SRR . Bonsot m.gphenigi &

C6) al kyl anmmde mﬁyfqgﬁpln@(@lbmp)@mw penzothiazolyl benzisothiazolyl, benzisoxazolyl,
(C2-C9) het Qi’eﬁﬁthﬁyVQﬁéﬁHé mléU?r(lgﬁjaphthenyi benzofuranyl, isobenzofuranyl, iscindotyl,

C6) al kyl ami, c%Far b(go¥

(C2: C9) het 8y Y ﬁ%’y| '(‘ V?lﬂqut‘?&'éﬂ' bz nioHBpeivicey inergfiny

(Cz- ) het éaemgﬁlr(ymtc%) al kyI am nocar bonyl am no(Cl-C6) al | cyl, ureido(Cl-

C6) al kyl ur ei do( Qﬁl)eﬂbiéyharem

(C1- Co6) al kyl urelcjd-ngl C6 m%yrreeﬁerof%‘iy] a%t]&f?d , ((C1-

C6) al kyl ) 2urei d ﬂt‘ O %;ﬁsa?eéil%’e @By@@) wakydmmrcarbonyl—ammo moiety.

cyanoguani di no( CILhe@@t)ladcktylr s @ DpdiE, maBRfefh)ad earb%ﬁeﬂamaﬁ%e%m ggylcorrpounds
of fornul a defihddGd bg&. t hose V\/nerel n RS is am no

C6) al kyl sul fonyl am no( C1- C6) al k

(Cl- C6) al kyl ami ndf €I CByarIeyHisy #selwlhqm Wy Gfer ©6)farlckopbl, eroup having the

((C1-Co) al kafbyingiamngd C1- C6) ai kyl sul f onyl am no(Cl1- C6) al kyl, acetyl am no(Cl-
Co6) al kyl sul f onyl am no( Cl1- 06) al kyl ,

(acetyl) ((C1-C6)al kyl ) ami FQI CG) al kyl sul f onyl ananQ(Cl 35 C6) al kyl,

ur ei do( Cl- Cs) al kyl sul f onyljjam no%Cl Co6) al kyl, (C1- CG)%I kyl ur ei do( C1-

C6) al kyl sul f.onyl ami np( CL: G&)g

((C1-C6) al kyl ) 2ur ei - C6) dhk
(C1- C6) al kyl sul fonyl am no( Cl1- al kyl sul fonyl a
cyanoguani di no((.‘ljh : ge enber 2004 WO 01/72728 PCT/ 1801/ 00375 13
C6) al kyl sul fonyla e%(( q= e}:ﬂcmall(y] C=N-CN)amino”, as used herein may refer to a

( Cl1- C6) al kivh¢tonalgagp amirgitireofolong fdompial kyl suf f onyl am no( C1- C6) al kyl ,
((Cl1-C6) al kyl') 2(cyanoguani di no) ( C1- C6) al kyl sul f | em no( Cl- C6) al kyi ,
ani nocar bonyl (G - C6) ai kyl H‘onyl am no( Cl- C6) al

(G -Co) af koxycar bonyl am r{‘?um C6) al kyl sul fonyl am nﬁ( Cl- C6) al kyl,

(C2-C9) het erocycl oal kym bonyl am n8 Cl 5 ‘
C6) al kyl sul f onyl amé 1- C6 , (C2-C9) het ﬁl/f ox?y ar bonyl am no( C1-
CG) aI kyl sul f onyl am ho( Cl1- C6) af , am nosul fo I am no(Cl*IEHS) al kyl, (C1-

. wherein “HET” may refer to a (Cx-Co)heterocycloalkyl or (Cp-Co)heteroaryl group and the nigrogen
~of said gronp may be the place of attachment.

| sul fonyl am no%lcmfﬁ) \[f‘k |7

(C1- C6)dl kyl ,

The term “mercapto”, as used herein, may refer to a “HS-* moiety.

‘The compounds of this invention include all conformational isomers {e.g., cis and trans
isomers) and all optical isomeérs of compounds of the formula | (e.g., enantiomers and
QEastereomers), as wel? as racemic, diastereomeric and-other mixtures of such isomers.

A second aspect of the present jnvention also provides a pharmaceutical composition for treating or
preventing a disorder or condition selected from autoimrmune diseases, theumatoid arthritis,
recent onset type | diabetes, lupus, inflammatory bowel disease, dptic neuritis, psoriasis,
multiple sclerosis, polymyalgia rheumatica, uveitis, vascuiitis, acute and chronic inflammatory
conditions, osteoarthritis, adut Respiratory Distress Syndrome, Respiratory Distress



C 6) al kyl am nosul f onyl am no( C1- C6) al kyl or

((G -C6)al kyl') 2am nosul f onyl am no(C1- C6) al kyl . Qther preferred conpounds of
formula | include those wherein R5 is cyanoguani di no(&1is&skmbly2004

( C1- C6) al kyl (cyanoguani di no) (C1-Ce) al I-4¢1, ((C1- 10

C6) al kyl ) z( cyanoguani di no) ( C1- C6) al kyl

(C2-C9) het eSrymt:gmﬁl ofalnkaydy( csglamidxg thaﬂ'ﬁlsibm&rﬁl(rﬂlglﬁehﬂdnk‘g}hps and chronic obstructive

(C2- C9) het eL,0anY) éz&Ms%fE@@H%nam&gic@&)dﬁQas Sohal Ko aebRuCRSLEIAGKELA ky! (CL-
C6) al kyl (cyanoguani di n
(C2- C9) het é?l@a?l&P*(cmV]{%)laﬂaﬁwa(‘waﬁarégaaaﬁmp%pg@gn Biggs) sffqoip| bronchitis, xeno-

am no( Cl- Cah@plknydtif:c hidsnpgtiant ﬁ;sua,o;)el( £l sdiforgh keytkplan( G2:ti60 )nadrdéwradm o ésk;

06) al ky!
(s &2y S AP Mgy $nQby ol Ao dimes, sssiory et s
am nocar borf§Auples asegipad ki taagesn G’Q’u‘alﬁ EFIPBY @Iﬂl%)halpwwctwr( 1C~yt0kmes and/or

C6) af kyl amm&arnhaﬂydt&rﬂlmgaa a&okbyJ;u(e&y anRgtand @il B8kbdoh:; fgﬁj)eamg&hea@g an(l/()IC'

Co6) al kyl ) 2am n r anpguani.di n

obrereh CoRatleaP R et B SEY RO B ARLS At crins pldyiond
C9) het er ocy@h@ﬁ#ﬂ(%rs‘mhf epshlysemainiliyol, GITV €6 HEY-Roydytamegnbminist GMM), adenovxmses
(C1- C6) al kytfesd adeir emmos@mlﬁébﬁleﬁsm NSl kequelae associated with infection where

Cl- C6) al k am n S f fo
g:(9) het ez oars?v/‘%h?’iﬁ? H‘%S’é‘l?gl ?ﬁ%} Z"Oﬁf’ eﬁ@f‘@?‘”@ﬁﬂ’%ﬂ %’Sﬂy&’%‘f‘ﬁd‘é‘jﬂﬂfwmgal meningitis,
(Cl1- Cs) al kydinttighakpm@t: hyfof)asib, loyrinasformatu kifddiae resorption, psoriatic arthritis, hepatic failure,
((G-0CB)al @Jt&—xgl%eﬁihg&( lgwa%)sﬁldMe arﬁgo&%‘lj H‘a&'ﬁy acu&% failure, lyme disease, septic

C6) al kyl sul f onyl am no( C1- Co6) al kyl anm nosu
(Cl- ce) al k %76 SPEE RN R ArhBlesE. in manavﬂkyfr%f% AFuBY P[4 compound of the formula Y or

( Cz- ©9) het aepheyetuoalikaydemibycarobpoii el bilscGa)ialikyehigbrpasdilidy @iy tisordeb

am nochr borg L res: SEKFRRAR oL P Ratbbarsy) = o am nosut fonyl

cyanoguani di no( @1higgsstR W?ﬂb‘éﬁptﬁéﬁlﬁpm{d&@)ﬂwﬂ@l ePAPYF ORI treating or

CB) ?I kyl gmpfbﬂ@tﬂgfa@ﬁbi{ler ox(c%t@%ﬁl&ﬁrﬂfe@%eﬁloﬂ%&vkﬂfdﬁ%mnﬂjﬁﬁhﬂ h@i¥ne bikding @ the
preferred co 0 cl.ude thos i S

Ral o CL- CoY ATy Lot R BaPBD oI B <Sl omef ATi it PSeaial

hal o( C1- %Pm@yiesﬂlﬂfewwﬁmuvmmamtmymmﬂwgﬂ%elmytdét@lm@@)abahkaﬁue‘aﬂlmo( Cl 30
C6) al kyl, hydsidreyild.- C6) al kyl am nacar bonyl am no( C1- C6) al kyl, hal o( Cl1-

Co6) af kyl suI fonyl a o( C1- al kyi, am nosul yl, . )

(Cl- C8) al kyl am Aoty 1% € PEL “&ﬁ}‘%?r‘p? ‘P}"?‘&%ﬁiaﬁ%?%? fop gffing or preventing

hydr oxy ( Cl1-d@siia lok anditianrselsarddf fommy putoimmaie (distaseSo yhahriaooidy (rBiitis, recent onset type 1

) al kyl amdﬁ@é&él Iﬁﬁgxﬁﬂam%tgr? rbcnPJl %Iséiger ggxc GAMY lﬁgbqji?msornultiﬁé EEl&o% Cgoim%ia'l%rlade those

wherein R6 R are each i ndependent |

(C1- Cs)al kj‘lle"mf(*“eﬂl eS| RS- ftCP‘FfﬂﬂﬁoﬁhﬁPlﬁe‘t‘Wrﬂa‘OWt ?qnﬁli%r%*f?é%%%y adlﬂydr oxy,
am nocar bo I‘Rﬁtp;ratmyahmessu&edrdmf;, F{eﬁb’lraﬁﬁf) Riskegd Sytldfoaia f dtfirag, 1sc(u§iﬁa reperfusmn

C6) al koxycapho r%dn% RPRls, b Yoo smmﬁgu],gﬁm,%@agé (GRBY anddhe BlhagiGRO! MEnt

my relate tot maceuti ca acce
conpounds @fthma, atopic dermatms inflarnmation assocnated \mth infection, viral inflammation, mﬂuenza hepatltls

Guillian-Barre, chronic bronchitis, xeno-transplantation, chronic or acute tissue, cell and solid organ
transplant rejection, atherosclerosis, restenosis, HIV infectivity (co-receptor usage}, granulomatous
diseases, sarcoidosis, leprosy and tuberculosis and sequelae associated with cancers, multiple
myelomax; limiting the production of cytokines and/or TNF at inflammatory sites, as a consequence of

decreasing cell infiltration;



the formula I. The acids which may be used to prepare the pharmaceutically
acceptable acid addition salts of the aforenenti oned base conpounds of
this invention can be those which form non-toxic acid afiGepicobesadds, i.e.,
sal ts containi ng pharmacol ogically acdéptable anions, such as the
hydrochl ori de, hydrobrom de, hydrol odide, nitrate, sulfate, bi sul fate,
phosphat e, :&chdmahdgphamawnamakaWeh&ha@mamémmmimrﬂﬂédeEHdmﬁibrat@mg

tartrate, uirﬁfnsrgr ?hysen%u&cdygﬁgaeass%ltegatB&cmhu %Eﬁ&&ma giIUClo rl]ﬁ{/% HIV-3;
sar cchar at e, benzoa net hanesul f onat e hanesul f donat

benzenesul f SIPRCEIOVuE §PYXh SO RERt Emeh fryseendiawes fostg. and Hepes simplex), for

|, 1- met hy| etreatingi ssquél@- dayodlinten witt3 infebtivp rwhlaneatme)l]]{s:mbﬁ fhduces AndibHvR I’ofeIEIhﬂdtalTE nt may
al S0 1 el at &4 RS Lo AN LR TRE ingdl ALY Bl s BanBRCTL &R t hat
may be used as redgents to prepare pha y ac é ase salts
of those coRpBim e resprpffopapposiatic iy, heggtie faa'ea aactfnql PreTRgHtiS W%ﬁ(ysmowehose

t hat for m nayvcdrdst [nfarcbdﬁ&uts Bt Kilidd, Iylhe Gibtada, se,ﬁamundﬁwer&uma rhammmm G pase

Sal ts I nCl Ude li)L(lltOI'nai’tl.SlH a !}ténﬂln {o%gna&u(r)mlgnho eofgic [ Iegeent cf)rr Oem tIO Qm
pharnacologlcé?ﬁ “P i OReT S R as™al Kar™ wers Ea Fongte. g.
pot assi um a‘l*?eipous%‘tflﬂmﬁﬂndhﬂ opd ﬂa@im&“@&r@@%%ﬁ thereef. ithahis effestive in treetiig o um and

nagnesiunj,maﬂmgﬂﬂﬂa%&mﬁ&@%@&m soluble anine addition salts such as

N—nethylglucanllgﬁépg% ﬂ% % ta.nd %§ano annonlun1ag t her
base salts of ph tif ‘58&‘8&?%%’%1 ‘ifraﬁ’é PR RS P REE 2 P GUnds  of
t hi s i nventirganditeay teorindierreabdbri preveitddebydappdnizing alrd SCR Miregptos irc h mabyonids ar e

present, thgnGARRMUARHERerRS to b BEmh WEBI PRt D Ent BredblnBor@R Snduh@PScompound
conflguratloHlﬁ and as m xtures thereof. Yet another enbodi nent may, al so

relate to cOMpEIAL. e PieErrticaly ac‘iﬁ]’f@?"éi‘lﬁhe?ﬁ{iyﬂ’%fs effqive I isalipg, g EFTentipg yich
optional | y drerdereplomiiiedd by deuterium Unl ess otherw se indicated, the alkyl,
al kenyl and al kynyl groups referred to herein, as .well as the alkyl

noi eties of other groups referred to herein (etc , al koxy), may be linear
~or branched, and they may al so be cyclic (e. , cyclopropyl, cyclobutyl,
cycl opentyl, cyclohexyl or cycloheptyl) or be linear or branched and
contain cyclic noieties. Unless otherw se indicated, halogen may include
fluorine, chlorine, brom ne, and iodine. -(qg3-Cla)Cycloal kyl when used
herein refers to cycl oal kyl groups containing zero to two |evels of
unsaturation such as cycl opropyl, cyclobutyl, cydopentyl, cycl opentenyl,
cycl ohexyl, cycl ohexenyl, 4, 3-cyci ohexadi ene, cycl oheptyl, cycl oheptenyl,
bi cycl o[ 3. 2. 1] octane, norbomanyl etc. (Cz-C9)Heterocycl oal kyl when used
herein refers to pyrrolidinyl, tetrahydrofuranyl, dihydrofuranyl,
tetrahydropyranyl, pyranyl, thiopyranyl, aziridinyl, oxiranyl,

nmet hyl enedi oxyl, chronmenyl, barbituryl, isoxazolidinyl,

|, 3-oxazolidin-3-yl, isothiazolidinyl, I,3-thiazolidin-3-yl, I

, 2-pyrazotidin 2 yi, 1,3-pyrazolidin-Il-yl, piperidinyl, thionorphotnyl,

1, 2-tetrahydrot hi azi n-2-yl,




|, 3-tetrahydrothi azin-3-yl, tetrahydrothiadiazinyl, norpholinyl,

|, 2-tetrahydrodi azin 2-yl, 1,3- tetrahydrodi azin-1yi, tetrahydroazepinyl,
pi perazinyl, chronenyl, etc. 30 Septenber 2004 -15 (C23@Sbﬁeh©éﬂammd when
used herein refers to furyl, thienyl, 8 azolyl, pyrazolyi, isothiazolyl,
oxazol yl, isoxazolyl, pyrrolyl, triazonI tetrazolyl, i m dazol yl,

1, 3, 5- oxadi azol yAn enihoRimént npy aclata mod yﬂaunaiquﬁqaseamp&dloazforl tyehting or preventing a

1,3, 5-thi addlé%ﬁi@ll éflj conciktno% Lﬁatt Qé:faﬁlil @czafg!i )él reventod %y Tambg% %klg%ﬁgydclﬂp%gebtgryln’

pyrimdyl, pyra2|n pyridazin 4-triaziny riazinyl
1,3,5-tri azxpwaa pﬁ%&{ﬁ&%ﬂ IH{ngl Khlc%jnwornapstqwCCRé Ir%mrlaﬁ%omzmg effective amount

pt eri di nyl , ofpusmhpoyild,of the Bormlilly shra@himishdedtlfly hicadibrishl; hbenaa] Djbhiaptamy! , 5,

6, 7, 8-tef[f €$Q¥ &§IQU|noI|n 3-yl,. benzoxazolyl, benzothiazolyl,

benzi sot hi az0 en2|soxazolyl ben2|n1dazolyl t hi anapht henyl ,
|soth|anaphthenyl . benzof ur absuiled De elnEgdien i soi ndol yl |ndon|,

i ndol i zi nyl, i ndmcﬁhwmg Ir&ﬁﬂhlSdEh@ﬂnbﬁl 1]Iusﬁ:iid: m@b&ﬂ)aratl&h&ﬂlﬁé REbsitds, oprﬂ:@aﬁal inyl,
SR R L TN AT v T T ]
"anlno carb@%y$w®mﬂﬁ$WWﬁBﬂ@@V“w$h€=tern1 acetyl", as used herein, may refer

to an "al kyl - carpogylr" tS@éﬁl@tthh\Méeﬁu%gcﬂ t(alvml méysue ag&fnéd'?@ééieéi& RRONErofie term

"cyanoguani di no" use refer nctional group having
R ok ani TS AT e RtonSiing, By BgliEpinglts: | 3 o

"(C2- C9) het erocycl oal kyl (C=N-CN) am no", as used herein may refer to a
functional group having the following formula RCN NCB C- 1 ~N N or N HET
| -N WHET wherein "HET" may refer to a (C2-C9)heterocycl oal kyl or

(C2-C9) heteroaryl group and the nigrogen of said group may be the place of
attachnment. The term "nercapto”, as used herein, may refer to a "HS-"

noi ety. The conpounds of this invention include all conformational .isoners
(etc , cis and trans isoners) and all optical isonmers of conpounds of the
formula | (etc ., enantiomers and diastereoners), as well as racemc,

di astereoneric and other m xtures of such isoners.



A second aspect of the present invention also provides har maceyt | cal
conposition for treating preventing a disorder OU&S?&FE@G%@@N ed

from aut oi nmune di seases heumatoid arthritis, rece onset type |

di abet es, WOPBIZ728i nf | ammat ory bowel di sease, optic neuritiBCT/PBOMDESI S,

mul tiple sclerosis, polyrnyalgia rheumatica, uveitis, vascuiitis, acute and
chronic inflammatory conditions, osteoari®hritis, adult Respiratory

Di stress Syndrome, Respiratory Distress -16 30 Septenber 2004 Syndrone of

i nfancy, ischem a reperfusion injury, glomerulonephritis and chronic
obstructive ul monary di sease (COPD), allergic conditions, asthma, atopic
dermatitis, ¢affvEaibaaningssdG-asratkyl)aninb(d+fetiyicahonyaminl, | aédidamind(Con,

i nfluenza, hepmyichibnyldahd,! | an¢das @,-@aﬁﬁﬁérﬁin&@?gﬁ)laik{rlgébo o, F-

t ranspl ant at(%ﬁa'ik sGaroni ¢ @{@gﬂg{le I ssue, cell and sald organ transrg_ Ant
rejection, atheroscl érosrs: YEREEMEMNGy \FYRNepernidin( G nCoditylcadeppangno,
usage), - gr arlGi-Gagtkdeysnetiveridise(S;-Cslalkglcirdmgiasino, epr (SyCamryiLdybriguaridisd(s,-and
sequel ae sas I@lceBoMidning 2R i@l o . i
product i on %ﬁ;@gf oki l‘#fs ‘and/ ?ﬁ{o%rrbN@g? (?aﬁfﬂé%mﬁégﬁ g%mg'i ta@éﬁdcg%my]%d'ﬁoécé‘huence
of decr easi N EICAOPMETNG ot {Gips)2lypmineeatbenygminoledaalyisadprmiamien géSt i ve
heart fail ur@)aikylakidcarborydmia(C-Cs)dkyichrbangarhins, treati ng chﬁétéfoﬁgl(cr .
enphysena or Ci-al r 2w N sema, H V-1 H V- H V- 3;
cyt or negal ov?s%ge%%%ﬁgﬁe%&?)ﬂ%%%&Mﬁg%e@ﬁ%ﬁ@g@m% pALNCYECrn g
Her pes si npl@@Ryicpigprvtaming: i nghsewi@rselaligysisoat edemine(Calligureidn, Whéte
sug? [ nfljﬁlgt | QJalkyRtine @S -Qyligluedidoon of q@rdamp%amnb(mlc%m@uélﬁ%’ cyt okk@zes

and/ or : i L Qi n i.ssue er pl asi a, pannus

f or mati on ar%}lll E%ﬁdecy i eéélr?%‘f%ﬁﬁfw o @F%&)ﬁgﬂoﬁ?’ﬂgﬁgséﬂm’%&&?'ca"?"&qu'Eﬂ“é',(Cf
bacteri a] nénlekyEide, KawasulecarsgnyEofalkyviyeidar di al (duthmikglampncaraow(@- | | ver

failure, | yrt!%)_aﬂ@l&%&fé@((c§@d}élh@ﬁﬂ‘ﬁrﬂf@;§ﬂ‘bonﬁ(@§l@§)’éﬂwl&%f35r%etyl%ﬂﬂ'no?@'—@failkglureiid%, a
und of the formula | or

mammal , co unt , of C | .

phar naceut ﬁ%{e%agﬁg‘%@%ﬁn@%c%qﬁ%&y E’ﬁ) 2 dr ugtF IRy Cotelaiyidedes ef MalefGve in
treatind®or Cplﬂléfy’@ﬂf@hmnisgch di sorinid€ - Chalkytsutictiytamdme, and  a(GiFGjaestbical |y
har haceut | o mtonyrit € 80PEAAIMerhRIOROGSRIGIAKE. (0 BugRgy dos 2
condition t g)?'kglﬁlﬂfg@iar?i?%at e(acW)((ﬁ*‘&E%Y!E’ﬂ“iwci'%ﬁ"ﬂﬁ‘sﬂlg%‘amﬁ@mkaﬁ'@Oﬁﬁmdi ng
to the recépetylsoRlanino, a(Gedsiaiklyluremi®rCsdikyBulthy @i ((0HC. RIkpRGRRUEYL. Of
Lreat i ng.or RSB RIRGEE Sl sorder JercoRRr o G Rl E |y

treating,or_preventing such disorder C

accept ag?e GPeEding( Gl ipisuiopamings ¢ he pr esent (GrfelshylicyanoguanidiniCavi des
a nmet hod f ofeleikgatfomdarano, pr event i ng(((a,_-cegﬁl@Q;ogiafog@éniwd,mg)m;s]ém;nggﬁ,ﬁg,t from
aut oi mmune B0yl ! ritis, recent nset, t ' i ahet es,

| upus, infl glln%t or Itg%v_\r%ll: glsglé%g%ﬁr@ tic neuriti s,(85§§?‘1‘°é§/$a§‘?°“ﬂﬁ'rw e
sclerosis, f¥ F'ﬂ?ﬂi}‘ﬁ%‘@ﬁ@“ﬂ%heu@fﬁlﬂ?ﬁ&@?ny 810t i 5,(CrBgalgianinesulfenyiamimoand (Car oni ¢
‘i nfl ammat or ¢6)9!B3n};_&mihmﬁonyﬁ&ﬁrﬁoathhBédrlBdn§l(C13@95!I?/Ianﬁ%?@!-és?éﬂ@fsﬁlfﬂ@hfnﬁs(@z—_

Synd Respi ] S , h f
hury. 751 o gt iAok SRS G OBl WBIT e pul monary o) sedbe

(COPD), al | Exlgteroprylaiceibgngamino(C,-Ce)aliyisulfonylamino, cyanoguanidino, (Cy~
. Ce)alkylcyanoguanidino, ((C1-Cg)alkyl)ocyanoguanidine, (Co-
Cg)heterocycloalkylcyanoguanidino, (C2-Cg)heteroarylcyanoguanidino, {Co-

Co)heterocycloalkyl(C4-Cs)atkylcyanoguanidino, (Cz-Cg)heieroaryl(C1-Cﬁ)alkylcyanoguanidino,
30  amino(C,-Cg)alkylcyanoguanidino, (C+-Ce)alkylamino(C,-Celalkylcyanoguanidino,  {(Cy~
‘ Ce,)alkyl)zamino(C,-Cs)aIkylcyanoguanidino, aminocarbonyl(C4-Cs)alkylcyanoguanidino, {Cy-
Ce)alkylaminocarbonyl(C-Ce)alkylcyanoguanidino, {{C4-Ce)atkyl):aminocarbonyl(C,-
Celalkylcyanoguanidino, hydroxy(C,-Ce)alkylamino, aminocarbonyl(C,-Cs)alkylamino,
carboxy(C4-Cg)alkylamino, (C+-Celalkylsulfonylamino{C,-Cg)alkylamino, (Cs.
35 'Cs)alkoxycarbonylamino(CT—Ce)aIkylamino, aminosulfonyl(C;-Cg)alkylamino, {Cs-
Co)heteroaryl(C-Cq)alkylamino, aéety!amino(c1—Cs)alkylamino, (acetyl)({C4-
Cs)alkyl)amino(C1—Cs)afkylamino, {Cy-Celalkylamino, ({C4-Cglalkyl)zamino, (Cs-Cye)arylamino,



asthma, atopic dermatitis, inflammtion associated wt hﬂ)gf etct Lon, viral
i nfl anmat i on, influenzamm hepatitis, Quillian-Barreg chtORFREEFPEREN4 i s,
xeno-transpl ant ati on, ‘oni c or acute tissue, cel P’nd solid organ

transpl antVQ 81/E088 on, atherosclerosis, restenosis, H V i nf 8CTiBIK0p375
(co-receptor usage), granul omatous di seases, sarcoidosis, |eprosy and

t ubercul osi s and sequel ae associ ated witR2®ancers, nultiple nmnyel onax;
limting the production of cytokines and/or TNF at inflamatory sites, as a
consequence of decreasing cell infiltration; -17 30 Septenber 2004 for
treating diseases and/or congestive heart failure, linked to TNF and IL-I
and for trealfngelplifnEaakyareng hgwisnts is)allylominea (AsSmstabaydiobiganing, t (C,-

enphysema; HoVnbieroahéndno, HCYClijoyc@ub TR aRayhatifo. ( (011 HEBMNIIRES (o
S or reating sequel ac

Her pes virus rpes zoster Her pes sinplex), f _

associ at ed V\A%:lg)ﬁ ﬁ(:a%f: %@?'?yéaﬁm% é?zgggwylgﬂ%%{a%??- (&v&@%‘%‘#ﬂ%ﬁi’é’,‘{f‘b"@wlf@f (Ce-

detri megt al %Wmf}"m@r@%yt oki ne€C-dhitetroctéibsiylcamgaiantimni ngi ti s hajo@d,nt

ti ssue dasmageg)afryiess , (@?wﬁ %1 | e ke tiQ )
psoriatic ar )f | ¥:.i S g&gft%f c fail ﬁ?ﬁﬁ‘@b‘g@%‘wa@%’ﬁﬁﬁ |((tr"|e('§5_"",?‘jﬂ 5\’/\%@5’@“(&

syndr one, n& REPHRIVIRRING: ¢t i on, . YCuPeakyicasionyy(G ieisliybapriee. di sease,(Gept i c
shock, canf:eFﬁ)akmmsényaﬁ@r@mlWi)ianainoj N(Ca-Ce)aMTBmnY I (GLE\GorbRkpbding! 1 N9
to a mamal jRidaee . LI easenat event | ap anppunt, o

oo e i oty SRR 46w
that is effect t i areigg, avioeide (Coleelbyldureidon. A
OF | Dr event | NG At oot Hor e Condi £ on e e reat c ahonbfl, 3
ant agoni zi nggrt“ﬁg @&@ﬁé%@?%r in a rrammIa(,E"&galf‘r?ﬁyféT%E}k&‘m?ﬂy@fyéif‘?'ﬁﬁbt oa "
mammel i n nefnicasap((Creasivdaty cioemige.ev ¢Bi-Lanlkenycabuoyiit,-Qjaliyicadomoyids  of
the formul a d:s)alay])g@rciﬁéflﬁﬂdsmc@gI.bg)gk&xyc@s&@mnﬁ,gt(g_c%%ikwcérgﬁ{ gﬁqmamt &
effective inat ' preyenting,.such djsorder rg:or¥_ | on. 318(30
Sept enber : 20814?5 a%éa t%g@&%@an 'Xowérlﬁfﬁ'?@paéﬂ'éar?%y@(?‘%Fé?%ﬁ@lﬂ'\aﬁ‘%’- Eerfpels(Con f or
treating'®or preidaminergroanyiglysiosnide. or condi (Ceho)biydC,-Coulkyizeniideadbmi((CL-

prevent ed bycaakmgeohdhing t he GERE, JaRfSMhRbbbMidcirlBER - praﬁ(]fi erabl y.a
human, which %acqn(}r)rl se]ﬁlc I rece‘?‘t or, antagoni zi ng effective antuht of
a conpound of PP PRIRHPRNCrGelalyiasinamidayt i cal |y acceptabl e salt thereof,

?nd a phar 'rl'mcell‘Jt : le‘a"pwa‘gam&p_t witth memrog:erei_ro.ulnmtﬂséylawataeﬁeai& Bdléchdl Rim tr{ge 5
conpounds o?;gjﬁéﬂ O RO RERRIRIC CHREARE e relftefiadity . "G
e, |, RO RS P Ra (CrCeplylsigutagne. sc HEmEslalyienlforiteminti(@ cCsaliviamindat
foll ow are dertide(EgCaslkgaoine, (C1-Ce)alkylureido(C,-Ce)alkylaming, ((C4-Cg)alkyl)zureido(C,-
Ce)alkylamino, halo{C+-Cg)atkylamino, aminosulfonyl{C.-Cg)alkylamino, {C,-
Cs)alkylaminosulfonyi(C4-Ce)alkylamino, carboxy(C4-Cs)alkylamino, {Ci-Cg)alkoxycarbonyi(C4-
Ce)alkylamino, cyano(C4-Cg)alkylamino, aminocarbonyl(C4-Ce)alkylamino, acetylamino(C,-

25  Cglalkylamino, (acetyl)((C4-Cg)alkyl)amino(C,-Cg)alkylamino, (C+-Ce)alkoxycarbonylamino(C,-
Ce)alkylamino, (Cz—Cg)heterocycloalky!oxycarb0nyIamino(CrCa)alkylamino, (Co
Cg)heteroaryloxycarbonylamino(&-Ca)al_kylamino, cyanoguanidino{C,-Cg)alkylamino, (C,-
Ce)alkylcyanoguanidino(C,-CeJalkyiamino, ((C4-Ce)alkyl).cyanoguanidino(C,-Cg)alkytamino,
(C4-Celalkylsulfonylamino(C4-Cg)alkylamino, ureido(C+-Cgalkylamino, (C4-Cg)alkylureido{C,-

30  Cg)alkylamino, {{C+-Ce)alkyl)ureido(C4-Cs)alkylamino, aminocarbonyloxy(C,-Cg)alkylamino,
acetylamino(C,-Cg)alkylcarbonylaming, (acetyl){(C+-Ce)alkylamino(C;-Ce)alkylcarbonylamino,
aminocarbonyl(C4-Ce)alkylcarbonylamino, (C4-Ce)alkylaminocarbony)(C,-
Cs)alkylcarbonylamino, ((C1-Cs)aikyl)zaminocarbonyl(01-Ce)alkylcarbonylamino, ureido{C4-
Ce)alkylcarbonylamino, (C+-Ce)alkylureido(Cs-Cg)alkyicarbonytamino, ({C+-Ce)alkyl)zureido(C;-

35 Cglalkylcarbonylamino, {C4-Ce)alkoxycarbonylamino(Cy-Cs)alkylcarbonylamino,
aminosulfonyl{C,-Ce)alkylcarbonylamino, hydroxy(C,-Cs)alkylamino{C;-
Cs)alkylcarbbnyla_mino, (C1-Ce)alkoxy(c1-Gs)a|ky!amino(C1~Cs)alkylcarbonylamino, (Co-



R16 and R 7 together with the nitrogen to which t hey are attached i s

sel ected from the group nsi sting of anino, am no 0 September 2004
(C1- Co) al ar bonyl am n CE- C6) al kyl am no(C1l 30 S’enber 2004 0 WO
01/ 72728 ‘%@W"m@ﬁ/ 00375 -19 ©6)al kyl car bony! ani no, PCT/IB01/00375
((C1-cCo)al kyl ) 2am no( C1- C6) al kyl car bonyl am no, acetyi am no(C1-

C6) al kyi car bonyl ar ni no, -21-

(acetyl) ((C1l-C6)al kyl ) am no( Cl1- C6) al kyl car bonyl am no, (C1-

C6) al kyl sul f onyl am no( C1- CG) al kyl car bonyl ani no,

cyanoguani di nogqjl C6) al k | car bonyl am no,

( Cl1- C6) al kyl &p @mﬂwﬂw Ya@lbog@yminiy | car bonyl am(@ress) heteroarylc&rbonylammo((:,_

((O Co) al kyloemmgﬂﬁmlﬁﬂ no( @ 59)@3@43151}:5:’5!%3%@% F&(& Ca) Ikylcarbonylamino,

e(a:(rsn) Qf)ﬁ;[ gg%l &(ﬁoguafadgnﬂlf lky?ca)’bonmmmo am Qs%%gh Ce alkylcarbonylammo (Cy-
( C1- CB) ai kyl &%M@WW&WIM@MXBMEGBP@MWMMWI am no, ((Cl-  amino(Cs-

C6) al ky) 2 I Cl-
CG% ZI kgl) cginbgg?g:%ﬂ%b&f @%%het er oc c’famrf%ﬁ@yé g@%no%%?n?) %%'m%/’;g (
am nosul f ony {EEYBEN{G el BB‘H‘;‘?Fao{?ﬁ“M'Bm‘”Hydﬁ@?%@lcﬂdﬂ%ﬁﬂlﬂmoéw@r'ﬂo ammo
(am no( C1- C6 pariegarbergl(0oCe)éiKitandifodahhmaidayiha no((C;Leg}B) al kyfikyid: aﬂjoq ammog,-

Cl- C6) al kyl t |
aikylurel édﬁ}%@‘g‘%“% A [ bl e e ﬁﬁ%ﬁﬁsﬁﬁ%ﬁvﬁcm -
Cb) al kyl ur ei d'jé)a PHCHBEM bony!| ( C1- GBYRA( yq?a)ﬁ"@iadmocafbonyiammo (Co-
(C1- Co) ality| @ghetemaydiatkylokyciro) al ky|dMuQJ(@OGE)aIkyIammocarbonyfamtno (Co

((Cl-C6) al ky@%%{)ﬁ&&ﬂ{ o Hé%o@ -}'.?)laJkﬁgmlnocarbonwammo (Cz-C,c,)heterocyclc::aik},tfl(C1

acet yl am no(
(acetyl) ((C C@G&H?%VP?%"‘M‘@@@% A6)-b)hstéroar Ge)absinioreafi@hyiBtjral kykido@,do,

?«'éllogg)lallﬁ lcm)akwmlw f(onae)é!@m&do(@m:{)émﬁalel@) gtk hyshlieayd@ TN Akyiureido,
(G - Ob) a) by PoSdttiel e iohitln PO e Rsysufemiaminay (i epkyiamino(c
06) al kyl &l f gﬁymmlfﬁ@ylammo ((C+-Ce)atkyl;amino(C-Celalkyisulfonylamino,  acetylamino(C;-
Coy al Kyl SUTT gl ot e ] ey A SRR PR R e
((C1- C8) al kyﬁ%’uﬁ “'fa'?}’ﬂeém dgiéﬁW‘E‘i?dP@n Q'M'%%"viamm (C+-Cs alkvl)zurmdo(cr
(Gi - Ce) al kyl Seltiodewforateiniing, C1- C6) ai ky| s (@ fQpiyiaimiongamilflC,-Ce)alkylsuifonylamino,

Syanoguan o BRbedEhaIcI N baRKYhEC, (CL- 06) al kb SuRRBBAAMRET
((Cl- <:6)2S‘3|J %}é mﬁwl?aw?% no( C1- O8§GtYelflkub{cr@iegranidingCr-Celalkylsulfonylamino,

am nocar bony#riGica@nglGydsptkyfsoifopyiamineo, (C - C6) al k@ﬂUE kg ARA I ;-
(6" i noco BRI LI A L e g
%g Eet er ocycccé ﬁ‘? b@,n@d mﬁ?ﬁif‘;gg@ﬂ;@??lﬁfﬂé&ﬂﬂ@m fonylmmlf@:@mmmo(cr

et er oar yCoalpd,ar )yt minky | gol-Eon l)?éﬁm'ﬂﬁulf BRPYHAE P
i M o -

) het erocycl’oa ur:)(c)guhnf' ¢ ¢ o)\ %ﬁ% iiPho, (f2-
Cg) het er ocyc@ﬂfﬁt%%y@ y@oggqnmamgud@-@)he@rocycloalkyi(cyanoguan|d|no) (Cy-
(C2- Cg) het erOgliatéréﬁﬂdfc%)o@h&ﬁdiﬁdj.anRQ@]HEQ%@W%Iky!(Cf-Cs)aIkyl(cyanoguanidino), (o

Cg)hetgroaryl(c1-cs)alkyl(cyanoguanidino), amino(C4-Ce)alkyl(cyanoguanidino), (Cy-
Ce)alkylamino{C,-Cs)alkyl{cyanoguanidine), ' ({C4-Cs)alkyl}amino(C,-
30  Cg)alkyl(cyanoguanidino), aminocarbonylC,-Cg)alkyl{cyanoguanidino), {Cs
Ce)alkylaminocarbonyl(C,-Cs)alkyl{cyanoguanidine), ({C+Cs)alkyi)aminocarbonyl(C,-
Cs)alkyl(cyanoguanidine), (C2-Co)heterocycloalkyl, amino(C4-Ceg)alkylamina, (Cy-
Ce)alkylamino(C4-Cg)alkylamino, {{C4-Ce)alkyl)zamino(C4-Cglalkylamino, (Cxr
Cg)heteroarytamino,  ureido(C,-Cyalkylamino, {C1-Ce)alkylureido(C4-Cg)alkylamino,  ((Cy-
35 Cgalkyl)ureido(C4-Ce)alkytamino, (C+-Ce)alkylsulfonylamino{C,-Ce)atkylamino, (Cy~
Cs)alkoxycarbonylamino(C4-Ce)alkylamino, (C2-Co)heterocycioatkyloxycarbonylamino(C,-
Cg)alkylamino, (C2—Cg)heteroaryioxycarbonylamino(c1—Cs)alkyiamino, aminocarbony}{(C,-



30 ani no( Cl1- 06) al kyl cyanoguani di no, '
(C1- C6) al kyl am no( Cl- I kyl cyanoguani di no, ((Cl- + 30 September 2004

C6) al kyl) 2am no%Cl Co6) yl cyanoguani di no, _
am nocar bR 2128Ce) aI kyl cyanoguani di no, (Ci- PCT/IB01/00375

C6) ai kyl am nocar bonyl (C - C6) al kyl cyanoguani di no,

((Cl- C6) al kyl ) 2am nocar bonyl (C1: C6) al kyt28yanoguani di no,
hydr oxy( Cl- C6) al kyi anmi no, ami nocar bonyl (C1-C6) al kyl am no, - ,
car boxy( Cl- C6) al kyl am no, " (Cl- C6) al kyl sul f onyl am no( Cl1- CG) al kyl am no, (Cl-
. 35 () al koxycar bonyl am no( Cl- C6) al kyl am no,

ani nosul f ony FpakYeRTa| RYENEGHEAINO(CEe)alkppmisn e B afyheGoari) ot datkyiaminmg, (C,-
acetyl am no( Ca-)h@&))a)}dﬁ)ﬁkﬂﬁmﬁ@ ((ﬁﬁ%ﬁllé{/lc)an(bﬁ%mmo hato(C;-C )aikyl rbo yt(a"] '302a(m1n o

oo b Rk BT, B 5 R iyl She (o

ECG Cl;)%]ary FQ&'N@')“E:L l{|9$ Qnicmbaﬂwhnm( (C+-Coplityleyrhinog ydioxy(C1-Ce)alkylamino, (Ce-"
C2-C9) heterg adhkyl a o)dnfHies- oary

(G0 0)cycl g g’ Kyl rrbflg‘ég i r??g h‘g?:’?fﬁ%:e) R SApPRAaTIRe (coCe
C6) al koxycar Hﬂam 2 ]?E‘H‘Wr %{WBQS?WP ﬁ‘?‘/ m'"° (Cs-Cm)CyCIOalkyl(Cr

(C3-Cio)cycl 6dﬁ|kwhmanbonyl ar r(CnGG)alkﬁear@rgna&rmL car bony(@mﬁmxycarbonyg(c,_
(C2-C9) heterg Mwlcgﬁjoh?dérﬁ,ﬁé bonyi a QOCB)Q@ f(‘gz)g I car bonyl am rkg i
(G - C6) al kox 06&3{@1 kyt Cay bo 52 a\’”ﬁ‘%’ Ko (c1- @

06) al kyl car b%ﬂ%%‘%ﬂ lamjnoc (@ s)”\“ migs,) aﬂos‘%c»mufonvlé(rﬁi@l--
C6) al kOXVbarmxb)h(ﬂmﬂ@ﬁlGﬂ%W@mm (C1- @)d:”hlébél'o% 16BPERIH NO,

ot e bbbl i R b B LA

hal o( Cl1- C6) al °Eﬁf€?rut501 f%eeaéﬁylawpa((@ypa)elmnmcrart;cwm Yspaiythoino, (carboxy(C-
((C1- Co) al kytgarmennmo, 1Q(dqa16ﬁ(k&yc§@b®|(&ybga!k99rﬂmbure'@munoéﬂ13691afk9iﬁgnqr?o

| kyl I d ,
883 R (e, .

(ami nocatbo b))af(yb-'(ﬁ'd%%ﬂ(o)ﬂrylburyﬁp nE(ﬁ%-@Q)BWI(CrCa)alkylureldo halo(C;-Csg) alkyiureldo

" ((C$_0O) al kaxate ¥ Xk arb ani do.,
((C1- Ce) al Kox ?@?ﬁy? g%ﬁ%c?“%% kyﬁdgﬁ%ﬁ‘ﬁ%’?‘“@| narﬁ?%i'gw‘%@
Ci a)aryl car nynfag yci nam do,
((C6-Cio)aryl carbonyl) ((C1-C6)al kyl )gl yci nam do, ((C6-C o)aryl (ClL 15
C6) al kyl am nocar bonyl ) gl yci nam do,
(C6- Clo) aryl (CrCo6) al kyl am nocar bonyl ) ((CL- ©C6) al ky() gl yci nam do,
(C6-Ci o) aryl am nocar bonyl gl yci nam do and. ((C6- Cl
a) aryl am nocar bonyl ) (( Cl1- C6) al kyl ) gl yci nam do. R18 and R79 together wth
the nitrogen to which they are attached is selected fromthe group
consi sting of (C2-Cg)heteroaryi (C -C6)al kyl am no,
(C2- C9) het er ocycl oal kyl (C1- 20 C6)al kyl am no, (Cl:C6)al kyl sul fonyl am no,
(G -C6) al kyl sul fonyi am no(Ci - C6) al kyl am no, urei do(Cl1-C6) al kyl am no,
(G -C6)al kyl ureido(G -C6) al kyl am ho, ((Cl-C6)al kyl') 2urei do( Cl-
C6) al kyl am no, hal o( Cl- C6) al kyl am no, ami nosul fonyl (C1- C6) al kyl ami no, (Cl-
C6) ai kyl am nosul f onyi ( C1- C6) ai kyl am no, carboxy(Cl-C6)al kyl am no,
(Cl1- Co6) al koxycar bonyl ( C1-



C6) al kyl am no, cyano(Cl-C6)al kyl am no, am nocar bonyl ( Cl1; i kyl am
acet yl ami no(Cl 25 C6) al kiygmani no, 3§§é&en%ergbﬁf
(acetyl) ((CLl-Co6)al kyl)a (C1- Co6) al kyl am no,

( C1- C6) al KB/ &Hrbony!| ami no( C1- ©C6) al kyl ami no, PCT/IBO1/00375
(C2-C9) het erocycl oal kyl oxycar bonyl am no( C1- C6) al kyl am no, (C2-

C9) het er oar yl oxycar bonyl anm no( C1- C6) al ky-R&mi no,
cyanoguani di no( C1- C6) al kyl am no, (C1-

C6) al kyi cyanoguani di no( C1- C6) al kyt am no,

((G -cCo)al kyl') 2cyanoguani di no( C1- C6) al kyi am no,

( C1- Ce) ai kyl sul f onyl am no( Cl1- C6)a|k§E§ﬁﬂﬁﬁﬂ9ﬁEE|dO(C1 C6)a|ky|an1no
(C1-Co6) al kyl urei do(C1 30 CB)aIkyIanlgp

((G -Co)al kyl)2urei do(Cl-Co) al kyl no, aninocar?ggx&oxy(Cl-Cﬁ)alkylanino,
acet yl ani no( C1- 06) al kyl car borf{} 0, |
(acetyl) ((CG -Co6)al kyl)am no(C - C6) yl car bonyl am no,

am nocar bonyl (G - C6) al kyl car bonyl am no, (Cl-C6)al kyl am nocar bony! ( Cl-
C6) al kyl car bonyl ami no,

((C1-Co)al kyl') 2am nocar bonyl ( C1- C6) alikyl car bonyl am no, urei do(Cl-

C6) al kyl car bonyl am no, (Cl-C6)al kyl urjei do( C1- C6) al kyi car bonyl am no,
((C1-C6)al kyl)2ureida(Cl 35 C6)al kyl gar bonyl am no,

(G - Co6) al koxycar bonyl am no( Cl1- C6) al kyl car bonyl am no,
aninosu[fonyI(Ci-CB)aIkylcarbonylanlno hydr oxy( C1- C6) al kyl am no( Cl1-

C6) al kyl car bonyl am no,

(C1- C6) al koxy(Ci -C6)a|ky|anlgpfgl iﬂ& garbo ino, (C2 Septenber 2004
30 Wb G 172728 PCT/ 1 BO /0037 1 &) het'er 6eycl | oxycar bonyl am no,

(C2- C9) het er oaryl car bonyl am no( C1- | kyl car bonyl am no,

(C2- Cg) het erocycl oal kyl car bonyl am no( C1- C5) al kyl car bonyl am no,
cyanoguani.di no( C1l- C6) al kyl car bonyl ami{no, cyano(Cl- C6) al kyl car bonyl ani no,
(Cl- Cs6)al kyl carbonyl am no( C1C8) al kyl} &m no- car bonyl am no, ami no(Cl 5

C6) al kyl ami nocar bonyl ami no, (Cl-C6)akkyl am no(Cl- C6) al kyl am nocar bonyl

am no, ((Cl- C6)al kyl)2am no(Cl-C6)al kyl am nocar bonyl am no,

car boxy( Cl- C6) al kyl am nocar bonyl am pp, .
am nocar bonyl ( Cl1- C6) al kyl am nocar bonyl am no, (Cl-C6) al kyl carbonyl-am no(C1-
C6) al kyl am nocar bonyl am no,

(C1- C6) al kyl sul fonyl am no( Cl1- @%ﬁa yla G%barbé@@ﬂﬂnlno (C1-

C6) al koxycar bonyl am no(Cl-C6) al ky ocar bonyfam no, (C2 10

Cg) het er ocyci oal kyl oxycar bonyl am nogCl- C6) al kyl ami nocar bony! ani no, (C2-
Cg) het er oar yl oxycar bonyl am no( C1- C6) al kyl am nocar bonyl em no,

(C2-C9) het erocycl oal kyl (C1- C6)al kyl &m nocar bonyl am no,

(C2-Cqg) het eroaryl (Cl1- C6) al kyl am nocafbonyl am no, ureido(Cl- C6)al kyl ureido,
(C1-Co6) al kyl ur ei do( Cl1-C6) al kyl urei do

((C1-C6) al kyl') 2urei do(C1- C6) al kyl ureifdo, cyanoguani di no(Cl- C6) al kyl urei do,
am no( Cl- C6) al kyl sul fonyl am no, (Cl-g6)al kyi am no(Cl 1,5

C6) al kyl sul fonyl am no, ((C1-C6)al kyl j2am no( Cl- C6) al kyl sul f onyl am no,
acetyl am no(Cl- C6)al kyl sul f onyl anino, _

(acetyl ) ((C1- 06) al kyl ) ani no( Cf g&ﬂi}onywahlno ur ei do( Cl-

N

(R")

a



C6) al kyl sul f onyl am no, (C1-C6)al kyl urei do(C1-C)al kyl sut

((C1- C6) al kyl ) 2ur ei do( C6) al kyl sul.f onyl ani no, §&§Xme”ber2my;
(Cl-CB)a[Fylsuffonyla (C1- C6) al kyl sul fonyl am n

cyanoguani'dl @8 C6) al kyl sul f onyi ani no, (Cl- C6) al kyl (cyan®§TABIHIBE (C1 20
Cﬁ)aikylsulfonylanlno ((C1-C6) al ky[) 2(cyanoguani di no) (C '

j - 06) al kyl suf fonyl ani no, ami nocar bonyl (€ C6) al kyl sui f onyl ani no,

(C1- C6) al koxycar bonyfam no(Cl- C6)al kyl sul f onyi am no,

(C2- Cg) het er ocyci oal kyl oxycar bonyl am no( C1- C6) al kyi sul f onyl am no,

(C2-Cg) het er oaryi oxycar bonyf am no( Cl- C6) al kyl su[ f onyl am no,

am nosul fonyl am no(Cl- C6)al kyl, (Cléﬁﬁﬁﬁﬂiﬁﬁmhﬁ nosul f onyi am no,
((Cl-CB)aIkyr)2aninosulfonyfanino(Cl C6) ai kyl, 25 cyanoguani di no,

(C1- Co) al kyl (cyanoguani di no), ((Cl-C6)al kyl)2(cyanoguani di no), (C2-

C9) het er ocycf oal kyl (cyanoguani di no) ,

(Cc2- C9)heterocyc|oa|kyl(cyanoguanldlno“qﬁéCQ-

C9) het er oaryi (cyanoguani di no), 0

(C2- Cg) het er ocycl oal kyl ( C1- CB) al ky! gklj’;lel_sii no), (X

C9) het er oaryl (C1- C6) al kyi (cyanogua 3

am no( Cl- C6) a[ kyl (cyanoguani di no) , (Cl-

C6) al kyl am no( Cl- C6) al ky! (cyanoguani di n )1 ((C1-C6)al kyl ) 2am no(C1 30

C6) al kyl (cyanoguani di no), am nocar bonyl { C1- C5) al kyl (cyanoguani di no), . (Cl-
C6) al kyl am nocar bonyl ( C1- C6) ai ky! (cyanoguani di no),

((C1- ) al kyl ) 2am nocar bonyf (C1l- C6) al kyl (cyanoguani di no) ,

(C2- Cg) het erocycl oal kyl, am no(C1-C6)allryl am no, (Cil-

C6) al kyl am no( C1- C6) al kyl am no, ((Cl-C6)al kyl)2am no(Cl-C6)al kyl am no, (C2-
C9) het er oaryl am no, urei do(Cl-C6)al kyl am no,

(C1-Co6) al kyl urei do(C1-C6) al kyl am no, ((ClL 35

C6) al kyl ) 2ur ei do( C1- C6) a[ kyl am no, (Rﬁ

(C1-Cs) al kyl sul f onyl am no( C1- C6)a|ky|an1 (C1-

C6) ai koxycar bonyl am no( Cl1- C6) )
(C2- Cg) het er ocycl oal kyl oxg ami géé Cl- C&gczﬂkyl ami %(8(|
al kyl am no, am nocarbonyl (ClL 30

(C2- Cg) het er oar yl oxycar baonyF 2
Sept ember 2004 WO 01/72728 PCTF1BO /00375 -22 C6)al kyl am no,

cyanoguani di no( C1- C6) al kyl am no, .(C2-Ce) het eroaryl (C1-C6)al kyi am no, (C2-
C9) het er ocycl oal kyl ami no, (Cl-C6)al ky[ carBonyl am no,

hal o( C1- C6) al kyl car bonyl am no, (Cl- C6)jal koxycar bonyl am no, ureido,
(C1-Co6) al kyl urei do, ((Ci1-0C6)alkyl)2ureido, am no, (Cl- C6)afkylam no,
(C3-C10) cycf oai kyl am no, ((Cl-C6)al kyl)2am no, hydroxy(Cl-C6)al kyl am no,
(C6 5 Cl0)ary[am no, (C6-Cl0)aryl (G -C6)al kyl am no,

(G -Co)al kyl carbonyl am no, (C6- Clo)ary[ca
((G -cCo)al kyl carbonyi ) ((C1- C6) al kyl ) am n
C6) al kyl ) am no, (Cl1-Cs6)al koxycarbonyl am ]Ci C6) al koxycar bonyl ( C1-
Co6) al kyl car bonyl am no, ((G - C6)gk& : ) ((C1l-C6) al kyl )am no, (Cil-
C6) ai kyl sul f onyl am no, ((Cl- CB) Elsvlfonyl)((CI Cﬁ)aﬁmgl)anino,
(C6-Cl0) aryl sul fonyl am no, 10 - ar C@ptﬂpnyl)(( Co6) al kyl ) am no,
(C2- Cg) het er ocycl oal kyl an{B\@C)H

XIX



Cs) het eroaryl am no, hal o( Cl- C6) al kyl am no, (C6-Clo)aryl.apin

(C6-Clo) aryl (C1-C6) al kyl g@ no, (am nocar bonyl ( C1- C6) %3ﬁng?r 2004
((C1-Co)al @I am nocar bon Cl- C6) al kyi ani no, (car box‘l- C6) al kyl ) ar.ni no,
((C1- c6) aMIY2&Eoony| ( C1- C6) af kyl ami no, (ami no( C1- C6) al kyPGEMBIIGO37S
(hydroxy(Cl- C6) al kyl am no, ureido, (C1-C6)alkylureido,

((Cl-C6)al kyl)2ureido, (C6 1 5 Clo)arylurerdo, (C6-Clo)aryl )2ure| do,
(C6-Cio)aryl (C1-C6) al kyl urei do, hal o( Cl- C6) al kyl ur ei do,

(hal o( G - C6) al kyl') ((C1-C6)al kyl ) urei do, '

((C1-Co) al koxycar bonyl ( C1- C6) al kyl urﬁi do, and | yci nam do. 3 0 Sept enber
20 ﬁﬁémmgl
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XXXI | Het XXXI N 30 Septenber2004 WO 01/72728 PCT/ | BOL éé%mbg q}
reaction 1 of Preparatio t he conmpound of formula CPEl A is O,
1 or 2, is converted tou correspondi ng conpound ormul a XXXI'V by
reacting YOQA {42 an et hyl di ami ne conpound of the fornul BETARB)00375
ethyldiam ne, in the presence of an aprotic solvent, such as diethylether.
The reaction mxture is heated to reflux-For a tine period 5 between about
1 hour to about 12 hours. In reaction 2 of Preparation A, the conpound of
formula XXXIV is converted to the correspondi ng conpound of formula XXXIII
by reducing XXXIV with a reducing agent, such as sodi um borohydride, in a
refluxing profit solvent, such as et ha®lEMER reaction 3 of Preparation A
t he conpound of fornmula XXXIIl is converted to the 10 corresponding
conpound of formula XXX by reacting XXXIIl with a benzal dehyde conpound of
the formula in the presence of a base, such as triethylamne, and a
reduci ng agent, such as sodium triacetoxyorohydride, in an aprotic
solvent, such as 1, 2-dichloroethane. The reaction m xture 15 is stirred at
roomtenperature for a tine period betweenjabout 1 hour to about 4 hours,
preferably about 2 hours. In reaction 1 of {Preparation B, the conpound of
formula XXII, wherein b is 0, 1 or 2, is onverted to the correspondi ng
conmpound of forrmula XXI by reacting XXIIl with a benzal dehyde conpound of
the formula 20 in the presence of a base, such as ' triethylanm ne, a
reduci ng agent, such as sodi um borq&g ~yp32§nﬁéan aprotic solvent, such as
1, 2-di chl oroet hane. The reaction is ? gb roomtenperature, for a

time period between about 1 hour to bout 4 holrs, preferably about 2
hours. 25 In reaction 2 of Pre grapfo ,3the gmmynd of formula XXI is
converted to the correspondir formula XX by first reacting a

conpound of the fornula OH (FBCD
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OH 30 Septenber 2004 WO 01/72728 . PCT/1B01/ 00375 -35 N , 1 or
2, with 4-nmethyl norphg ne and i sobutyl chl orof or e i%ysﬁgeﬁ$%%%%%g of a
pol ar aprotic sol vent, ch as tetrahydrofuran, f wed by reacting the

i nt er medi ¥i188728t or ned with the compound of formula XX . FEEIBEH63ISON

m xture, so fornmed, is stirred overnight at roomtenperature. 5 In
reaction 3 of Preparation B. the conpound2of formula XX is converted to the
correspondi ng pi peri zi ne-2, 5-di one conpound of formula XI X by treating XX
with trifluoroacetic acid in the presence of a polar Elprotic solvent,
such as nethylene chloride. The reaction is stirred, at roomtenperature,
for a time period between about 1 hourSGHEMEEBUt 4 hours, preferably about
2 hours. 10 In reaction 4 of Preparation B. the conpound of forrmula XIX is

converted to the corresponding conpound of formula XVIII by reducing X X
wi th a reducing agent, such as Iithiun1alﬁﬁinun1hydride. The reaction is
conducted at a tenperature between about 10 to about 10C, preferably

about OC, for a time period between abouy 10 \mi nutes to about 90 m nutes,
preferably about 40 minutes. 16 In rkaction 1\of the Preparation C, the
compound of formula XXV is converted t rrespondi ng conpound of
formula. XXIV by reacting XXV with ag' am ne of \the fornula, NHR 8R 9,
wherein R16 and R 9 are each independently sel ected from hydrogen, a
nitrogen containing (C2-C9)heterocycl oal kyl or \(C2-C9) het eroaryl group, or
(C1l-C6)al kyl optionally substituted by hydroxy,\am nocarbonyl,

(C1- Co6) al kyl am nocar bonyl, ((Cl-C6)al kyl)2carbony , 20 carboxy,

(C1- C6) al kyl sul f onyl aX ‘YL&&Q~Eﬁ)alkﬁkycarbonyla i ng, am nosul fonyl, (Cl-
C6)a|ky|aninosu|fony|4 (C1-Co6) al kyl) Zam nosul fonyW , (C6-C10) al koxy,

(C2-C9) heteroaryl, (C_C9)hete _ygNo hy&vg(CJ- ) al kyl car bonyl am no,
((Cl-CB)aIkyIcgﬁggn ) ((C -£6) al’KyA ) ami'ng, " * cyano, \urei do,

(G -Co)al kyl ur L ( @%%alkyl)Zureido, cyanoguani di no, (Cl-

C6) al kyl cyanoguani di ngy'and ( ( Cl- C6) al kyl ) 2cyanoguani i no, or R18 and R19
are taken together 25 with the nitrogen to which they are attached to form
a (C2-Cg) heteroaryl or ~(C2 g) het erocycl oal kyl group)y in the presence of a
pol ar aprotic solvent, s : (Rﬁghylene chloride. The reaction m xture is
stirred, at roomtenperatwee; for a tine period betweell about 1 hour to
about 24 hours, preferably about 12 hours. In reaction'2 of Preparation C
t he conmpound of fornula XXIXbbaXconverted to the

oloc'-(v),,-(Z)e-R“

|
N SO,NR¥R"
"t J®) |
N



30 correspondi ng conpound of fornmula XXIII by reacting
in the presence of a ba such as sodi um hydri de,
sol vent, such as dinethy rmam de. The reaction i ated to reflux for a
time per WA0ME&T¥een about 1 hour to about 10 hours, pref ecaibyrebeut 4
hours. In reaction 3 of Preparation C, the conpound of forrmula XXV is
converted to the 35 correspondi ng conpedfad of fornmula XXXV1lI1 by reacting
XXV with sodiumcyanate in the presence of pyridine and a polar aprotic
sol vent, such as acetonitrile. The reaction is stirred, at room
tenperature, for a tinme period between about 2 hours to about 18 hours,
preferably 30 Septenber 2004 WO 01/72$QBEMETPCT/IBC1/00375 -36 about 10
hours.. An ami ne of the fornul %@P— NR18R79 is then added and the
reaction mxture soforrredlé()s ar n‘é roomtenperature, for a tine-

T

peri od. bet ween about 2 hours about urs, preferably about 8 hours.
In reaction 4 of Preparatlo the co of formula XXXVIII is
converted to the 5 cor@%ﬁp&i iﬂgﬁtanpound of formul a1 according to

t he procedure descrlbed abov reaction 2 of Preparation C. In reaction
1 of Schene 1; 'the conpound cf formula XXX is converted to the
correspondi ng conpound of for , by reacting XXX with a conpound of the
formula, A- (X)C(Y)d-A wherei (Rhloro or brono, in the presence of a
base, such as triethylam ne, 10 and a polar aprotic solvent, such as

met hyl ene chloride. The reaction is stirred at a tenperature between about
-10C to about 10C, for a tine period petween about 15 mnutes to about 90
m nutes, preferably about 30 migmtes.|In reaction 2 of Schene 1, the
conpound of formula X is converted' tp the corresponding conpound of
formula | by reacting X with a conpoupd of the fornula, H2Z)e- 15 R4
wherein e is | and Z is oxygen, in the presence of potassium carbonate,

pot assi um i odi de and an aprotic solvent, such as butanone. The reaction is
heated to reflux for a tinme period between about 4 hours to about 8 hours,
pref erabl'y about 6 hours. In repe }éQT ézo 4Schene 2, the conpound of
formula XXX is converted to the % 36 di ng conpound of forrmula | by
reacting XXX with a conpound of §he fornu a, RCH20 (X)C(Y)d(Z) R4, wherein A
is chloro or brono, in th regen & a 2, such axXxii et hyl ami ne, and a
pol ar aprotic sol vent, as{ e Réhe chl ocHge. The reaction is stirred
at a tenperature betmeen about 0C to about 10C, for a tinme period between
about 15 mnutes to about 90 ni utes, preferably about 30 m nutes.
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In reaction 1 of Scheme 3, the conpound of fornula X |s%§§gb/tgﬁ]tb§plzéc94the
25 correspondi ng corrpo'I of fornmula Xl I according rocedure

descri bedxﬁpﬁﬁ ion 2 of Schenme 1. inre on 2 of Schene 3, the
conpound 5PHR a X111 is converted to the corr espondi ng PESABUMET O
formula XI by reacting XIl with lithium hydrOX| de nonohydrate in the
presence of methanol, tetrahydrofuran an®*water. The reaction mixture is
stirred 30 overni ght at roomtenperature. In reaction 3 of Schenme-3, the
compound of formula XI is converted to the correspondi ng conpound of
formula I'l, by reg] XI_wth an amne, in the presence of 4-

di met hyl am nopyr i rﬁ%ct' 1 pRLTgParaton A 1% SRBBPEISYA farmula )XV cueseiaib isrf. Aer and a
pol ar aproti s copedriee ri¢ 1hes¢mrlesmdnn@tcbmbﬁme of HbraliadeXXIVhe readnl MXDN Wl@laéﬁl on
m xture is s \, 30 Septe ' 2004 WO
01/ 72728 9 o&'th 'H'Q'q'"g i b ofhe fﬁrﬁ}"%agﬁau"owar"% & des PSS o c%hﬁ‘%fﬁ% of
fornula X i ss%\f?ﬁbéfdf'bas tdt?t'“tyt?@er cdhe é%%%wrecﬁrﬁﬁimmofeﬂ%hm tmeyeriod
accor di ng t obdtheerabogieichoetodes@rbpegsabove in reaction 2 of Schene 1. In

eacti on 2 of SR S cHATRRATA B LOCEN AL SRS eI A1 ©
of a cat al ysteresRANgRg gempaund joh (pmda XeXHbanreduging X0PYIvith spreduding agehty emdh,
such as et hadiuﬁodluﬂtﬁzrdh?@ﬁbl iAA réfﬁ:xmﬁﬁfoflé SdlveRt) budhtd@thafiolPT €SSUr e bet ween

about 30 psi to apout p s, for a tinme period
bet ween about Eﬁrﬁ% "%'%3 gbg‘a@g{?&rﬁh@&mmﬁ?@f’e‘?}% 5‘15#'9 238 s foavertefl o the
reacti onl03 ocfﬂrrsameﬁ@g gomifeond gir feanuia KA by cractingOUID witto s benidefy@ertompouldV | S
10 convert edofiige tbipRicOr r espondi ng conmpound of fornula V by first reacting
XIV with 4-nitrophenyl chloroformate in the presence of a base, such as
pyridine, and a polar aprotic solvent, such ‘ds nethlyene chloride,

foll owed by reacting the internedi ate so forngd with an am ne. The

reaction mxture, so formed, is all@ ti rfHoverni ght at room
tenperature. For sul fonam de for &Et)a e conpound of formula XV is
reacted with a sulfonyl chloride conpotrg=0f the 15 fornula, R b-Cl, in the

presence. of .a _base, such as triethylam ne, and a polar aprotic sol vent
such as net H?/I"ben%’eﬁ‘ﬁ'l‘:%t"f BePassitich @5 degtyfpmine, S 13 weuhorgsng Huckaes sediiment

t enper at ur e. tridetoxytmycpdrigie siniad Bpretid vaRE su2h as fzeu@mmﬁél Pfhe EosIBN ik V 1 S
first treategg sHH’thaﬁ' (9”1 'f(ﬂ}u%\‘grljqur L Bime Qeﬁgcpﬁ)gt log Sg? g‘%”fﬁ%ﬁq SF%& hQWrs:

t et rahydr of ur an, reacti ng, el n
di met hyl - c%ﬂ?fﬁﬁ)’??ﬁ%zf‘ﬂ‘f'ﬁocar bonate. The react_l on mixture so formed is

heated to in reaction 1 of Preparation B, the compound of formula X_Xli, whereinbis 0,1 0or 2, is

converted to the corresponding compound of formula XXI by reacting XXiN with a
benzaldehyde compound of the formula

0 .

(R');
20
' in the presence of a base, such as friethylamine, a reducing agent, such as sodium
barohydride and an aprotic solvent, such as 1 2-dichloroethane. The reaction is stirred, at
room temperature, for a time period between about 1 hour to about 4 hours, preferably about
2 hours,
25 In reaction 2 of Preparation B, the compound of formula XXI is converted to the

corresponding compound of formula XX by first reacting a compound of the formula

(

H,C).C-O N

3 OH
O (Rs)j '



20 reflux overnight. The N cyano-S-nethyl-isothi ourea |§6§5!‘g§§mbg;§od4s t hen

reacted wwth an amne i he presence of a polar ent, such as

met hanol . _For ani de for on, the conpound of for XIVis reacted with
an acid, ¥AWRE83_tert but oxycar bonyl ani nopr opi oni ¢ aci dPEHIBHBPISesence
of N net hyl nor pholine, O benzotriazole- 1-yl-N,N, N, N -tetranethyl uronium

hexaf | uor ophosphate and a pol ar- aprotic Fvent, such as 25 nethyl ene
chloride. In reaction | of Scheme 5, the conpound of formula X is converted
to the corresponding corrpou-nd of formula XVI, wherein k is 0, 1, 2, 3 or
4, according ho t he ocedure descri bed above in reaction 2 of Schene 1.
In reaction Y"OFINSERehEr 5 With daneliphpsphalingfand isohriyiehiomiprmate bdmrresande bia t he

cor r espondi ngola38pratnduent] sath fa@rta&dr@deul*arbxfolroﬁa@TbWﬁaéﬁVb iNé tifleriBaidld & of
| Pogan” o[y B e WORIENR FHu R, ST SRRt 08 R Ry g

a nitrogen containing et erocycloal ky
or (Cl-Cs)al R‘gﬂfﬂ*%ﬁﬁre?fartqr@pemgtltut ed by hydroxy ar ni nocar bonyl, (Ci -

(C?)) a'(;ég" ﬁ(ﬂ InOC a][ bmn?éthOﬁ (L3¢ ﬁ@bﬁbﬂ@ﬁ' %iﬁ@r ¥iind 9%9193&%’ XX is converted to Ithe

a a 00X n n am nos on
( C1- C6) al kzl gér# nosu'l"&gh f?ﬁz'"%?‘ft‘e ﬁ”ﬁ)‘g ﬁ{”ﬁ@ Ixf%f)nliy tregidL %gl‘ﬁ'lﬂkoxy,
( C2- C9) het er Biwgfpaceljocxi )thetpeasgmpcqf@apcua;rl gpreticisoiveg) alchydsaaéthydénd EHBrie,
((C1- C8) al kyTrevebaioy is)sﬁl(r&ﬂ%%))ﬁ‘tlt&%e)rﬁmen%r aQ[}f'@rb%ri%:%eﬂr&Ql +abbtli” hour to about

C6) al kyl ur ei Kk urei do, cyanoguani
(Cl- Ce)al kylgﬁgﬁ%éﬁiﬂ% %6’ g%ef’tt’s(cl WO 01/72728 -38 30 Septenber 2004
1PCT/ 1 BOR® / 00375 Bopattiey 14) Edrapmgfivars, dhe @pmpound g iemexixes Qbnwerd® td Heat i 0

sol ution of @H@Q&dﬁﬁ,ﬂ&%&ﬂﬁﬁ/n@%ﬁdn%ula élfj Be-lr&%ml:n& g@%h%ad’g&l}&[nﬁ[ﬁ%sétsflg :';ﬁr:?{)ﬁt 2

at roomterrperature for a time peri o ft ween
hours, pr ef eft3WP @I hygriggs iFre rp@q*'ewcqongu%@eaﬁe fersprrifureshebthtout -10°C

cyanobor ohy diiaBeuti1g=d, fﬂﬂdfer@d;d@d:ut &t ff aling F:é‘d ﬁéiﬂeénfhg 6t%% Sabﬁﬂt'da""e‘j
to stir overmnggg a‘% b’r Oé)n})%%nrjetréat ur e en R 6 an f ar e

hydr ogen,: the conpouna bf M e 1 may further be r eact ed accor ding to
the pr oc@dur'@ rgedtion i loefdthalitreparationr @atiei ampdued oScdmeor XXV O corye@ad dﬁth‘ér €as,
sul f onam de%or@%ﬂ&ﬁ%’(@&hﬂiuﬁ@%f fdﬂrhulﬁrﬂ)d@% ré&:nﬁfmlvﬁ@ dn Qrf'un %lfq%-ne 0 It he
conmpound of I.S_gonvert he Rafogpuia

fornul a XXXI %r"ﬂ?eﬁ MRy A&’ pi""'&ceé’ﬂﬂt"lé’emé'ﬂtiyﬁ@ ctaﬁc&o@ HYﬁfOQ?JO arudegenon. 2
of Schene 1.conkininga(liGalneRraiciGityeme (€,-Chheteeayperig, of EQCHHRY XodtiSnally
converted t osubiifted by hydroxy, aminocarbonyt, (C,-Ce)alkylaminacarbonyl, ((C-Cs)alkyl)carbonyl,

20 carboxy, (Cs-Ce)alkylsulfonylamino, (C1-Ce)a!koxycarbonylamlno, aminosulfonyl, (C;-
Ce)alkylaminosulfonyl, ((C4-Cg)alkyl);aminosuifonyl, {CsCro)alkoxy, (Co-Cg)heteroaryl, (C.-
Co)heterocycloalkyl, (C;-Ce)alkylcarbonytamino, {(C+-Ce)alkylcarbonyl}{(C-Ce)alkylyamino,
cyano, ureido, (Cs-Celalkylureido,  ((C:-Ce)alkyl)ureido,  cyanoguanidino, {Cq-
Ce)alkylcyanoguanidino and ((Cy-Ce)alkyl).cyanoguaniding, or R'® and R are taken together

25 with the nitrogen to which they are attached to form a (Cz-Co)neteroaryl or (Co-

. Cs)heterocycloalky! group, in the presencé of a polar aprotic solvent, such as methylene
chloride. The reaction mixture is stirred, at room temperature, for a time period between about

1 hour to about 24 hours, preferably about 12 hours.
In reaction 2 of Preparation C, the compound of formula XXIV is converted to the

30  cormresponding compound'of formula XXt by reacting XXIV with thiophenol in the presence of
a base, such as sodium hydride, and a polar aprotic solvent, such as dimethylformamide. The
reaction is heated to reflux for a time period between about 1 hour to about 10 hours,
preferably about 4 hours.

In reaction 3 of Preparation C, the compound of formula XXV is converted to the

35  corresponding compound of formula XOOXVill by reacting XXV with sodium cyanate in the
presence of pyridine and a polar aprofic solvent, such as acetonitrile. The reaction is stirred,
at room temperature, for a time period between about 2 hours to about 18 hours, preferably



correspondi ng conpound of fornula XXXX according to the:sd’é%&@&'ﬁé?z&ﬁ?c” bed
above in reaction 2 o chene 1. In reaction 1 of?

conmpound of formul a is converted to the 15 respondi ng conpound of
formul a XPPVRF28reating XXXVI with thionyl chloride neat RET/IR$1/06315
aprotic solvent, at roomtenperature, for a tinme period between about 1
hour to about 24 hours, preferably 1 houws The acid chloride so fornmed is
di ssolved in a polar aprotic solvent wth a conpound of the formula, .
(H3CO (HBCO) NHHCI, in the presence of an am ne base, such as triethylamne.’
The reaction mxture is stirred, at roomtenperature, for a time period

20. bet ween dbeuit?0thokrsuan Ewinglv te fathullaoHﬁSC(q;)m‘ﬁ?‘&bé theaBoddd 4rdl e WaStiord N

reaction 2 Ofmiﬁﬁié%ﬁorﬁredﬁshﬁlr ?ﬁmﬁ%ﬁ&%’ e%rg(ﬂfn cﬁg%t%é&r‘ %%M&% g to

the correspondi npound orrru by rea t|
( C2- 09) het er GRPYH IP‘t'rﬁ195ﬁf1eraPl¥éB‘eﬁ§ P¥St he presence of a polar aprotic
sol vent at a tenpdnatagtion @etﬂmﬁatabwthe-coﬂnﬁ&ﬁdt(ﬂforhﬂfémm%réﬂn%r@zd to the

preferabl y ahg on .ni Wee, b Slirre tinme
25 period bet V\géesr?z%g J&%Obg‘ﬁ&fg %b i it Afcﬁrgmpso I5- RIPEPLER SPS&h tabﬁ‘? in
hours, at a teAff¥taeifreraraierfeen about -78C to about 50C, preferably about
20C. Unl ess i ndi cas eehcﬂbmerws&aembhﬂ tﬁé%ﬁrﬁwtﬁw‘-doéf Atk Q@‘xxt I%ec&QQHe% to the

reactions is era be conduct ed at a
pressure of agg%stp Slﬁ)dnr]ed ‘fQ ?W’Leﬁl b’éfeﬁﬁtgﬁmg’gh BFB'F"B?‘&]S’I qf the foapia. ¢
pressure (abdik(Ond. wheres pi‘h'e F@?m ®BOroMveindberpesents @fa bdse, sush rmlt:aetiiylanhmegh
are basi @gin aﬁ@tdlb@alaé&oﬁcaﬁﬁmne Rikh fa@"rﬂétﬁlgerfé cHbriiR. V@hd ‘?ééén&{] il fll{e%rgfng

salts with variou no% g%(saag) acl ds. AIthough suc nust
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are those whiriethylaging &t p&i prodi€ bélvertl diidhi RMmethylene chlaride. The reaction is stirred
at a temperature between about —10°C to about 10°C, for a time period between about 15
minutes to about 80 minutes, preferably about 30 minutes.
in reaction 1 of Scheme 3, the compound of formula X is converted to the
25  corresponding compound of formula Xl accordtng to the procedure described above in
reaction 2 of Scheme 1.
in reaction 2 of Scheme 3, the compound of formula X}t is converied fo the
corresponding compound of formula XI by reacting Xl with lithium, hydroxide monoﬁydrate in
the presence of methanol, tetrahydrefuran and water. The reaction mixture is stirred
30  overnight at room temperature.
In reaction 3 of Scheme 3, the compound of formula XI is converted fo the
corresponding compound of formula H, by reacting X1 with an amine, in the presence of 4-
dimethylaminopyridine, 1-(3-dimethylaminopropyl)-3-ethylcarbodiimine and a polar aprotic
solvent, such as methylene chloride. The resulting reaction mixture is stimed ovemight at
35  room temperature.
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25  methylene chioride.

In reaction 1 of Scheme 35, the compound of formula X is converted to the
corresponding compound of formula XVI, wherein k is 0, 1, 2, 3 or 4, accordmg to the
procedure described above in reaction 2 of Scheme 1.

In reaction 2 of Scheme 5, the compound of formula XVI is converted fo the corresponding

30 compound of formula VIl by reacting XV1 with an amine of the formula, R*® RN, wherein R

' and R" are each indepenently hydrogen, a nitrogen containing (C,-Co)heterocycloalkyl or (C,-
Co)heteroaryl group, or {C-Celalkyl optionally substituted by hydroxy, aminocarbonyl, (C,-
Ce)alkylaminocarbonyl, ((C4-Cg)alkyl),carbonyl, carboxy, (C1-Ce)alkylsuifonylamino, (C,-
Cs)alkoxycarbonylamino, aminosulfony, (Ci-Ce)alkylaminosulfonyl, |

35 ({C+-Csjalkyl)zaminosulfonyl, (Cg-Cyo)alkoxy, (C,-Cg)heteroaryl, (C2-Cg)heterocycloalkyl, (C4-
Ce)alkylcarbonytamine, ((C+-Cglalkylcarbonyl}{(C4-Ce)alkyllamino, cyano, ureido, (Cy-
Cealkylureido, ((C4-Celalkyl)zureido, cyanoguanidino, (C1-Cﬁ)alkylcyanoguanidino and ({Cy-
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(wi t hout 't he Conﬂouqeﬂgyon ThicSapame Intheiamidehmnifound of formula XXXt is converted to the
corresponding compound of formula XXXI by reacting XXXl with a (C,-Cg)heteroary! lithium
reagent in the presence of a polar aprotic sclvent at a temperature between about —100°C to
room temperature, preferably about ~78°C. The resulting reaction mixture is stirred for a time

25 périod between about 1 hour to about 24 hours, prefera'bly about 12 hours, at a temperature
between about —78°C to about 50°C, preferably about 20°C.

Uniess indicated otherwise, the pressure of each of the above reactions is not critical.
Generally, the reactions will be conducted at a pressure of about one to about three
atmospheres, preferably at ambient pressure (about one atmosphere).

30 The compounds of the formula | which are basic in nature are capable of forming a
wide variety of different salts with various inorganic and organic acids. Although such salts
must be pharmaceutically acceptable for administration to animals, it is often desirable in
practice to initially isolate a compound of the formula ! from the reaction mixiure as a
pharmaceutically unacceptable salt and then simply convert the latter back fo the free base

35  compound by treatment with an alkaline reagent, and subsequently convert the free baseto a
pharmaceutically acceptable acid addition salt. The acid addition salts of the base
compounds of this invention are readily prepared by treating the base compound with a
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ampul es or evaporatrng the resulting solution to dryness, preferably under reduced pressure.
Alternatively, they may alsc be prepared by mixing lower alkanolic solutions of the acidic
compounds and the desired alkali metal alkoxide together, and then evaporating the resulting
solution to dryness in the same manner as before. In either case, stoichiometric quantities of
25  reagents are preferably employed in order to ensure completeness of reaction and maximum
product yields. '

Compounds of the formula | and their pharmaceutically acceptable salts (hereinafter
also referred to, collectively, as “the active compounds”) are potent antagonists of the CCR1
receptors. The active compounds are useful in the freatment or prevention of autoimmune

30 diseases (such as rheumatoid arthritis, type 1 diabetes (recent onset), inflammatory bowel
disease, optic neuritis, psoriasis, multiple sclerosis, polymyalgia rheumatica, uveitis, and
vasculitis), acute and chronic inflammatory conditions (such as osteoarthritis, adult respiratory
distress syndrome, Respiratory Distress Syndrome of infancy, ischemia reperfusion injury,
and glomerulonephritis), allergic conditions (such as asthma and atopic dermatitis), infection

35  associated with inflammation (such as viral inflammation (including influenza and hepatitis)
and Guillian-Barre), chronic bronchitis, xeno-transpiantation, tranéplantatjon tissue rejection,
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prepared using standard serological techniques and are mixed with cells prior to adding to the
chamber.

After a suitable incubation period at 37 degrees centigrade (e.g. 3.5 hours for THP-1
cells, 90 minutes for primary monocytes), the chamber is removed, the cells in the upper

25  chamber aspirated, the upper part of the filtter wiped and the number of cells migrating can be
determined according to the following method.

For THP-1 cells, the chamber (a 96 well variety manufactured by Neuroprobe) can
be centrifuged to push cells off the lower chamber and the number of cells can be quantitated
against a standard curve by a color change of the dye fluorocein diacetate. -

30 For primary human monocytes, or lymphocytes, the filter can be stained with Dif
Quik® dye (American Scientific Products) and the number of cells migrating can be
determined microscopically.

The number of celis migrating in the presence of the compound are divided by the
number of celis migrating in control welis (without the compound). The quotant is the %

35  inhibition for the compound which can then be plotted using standard graphics techniques
against the concentration of compound used. The 50% inhibition point is then determined
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such as wWWOITZ2G26 | | mmunosuppressant agents such as rapaPyIIB1IOYEISOSPOri n

A and FK-506, wth steroid sparing agents such as Ceilcept(r), or wth

classical anti-inflammtory agents (e.g.-4¢ycl ooxygenase/|i poxygenase

i nhibitors) such as tenidap, aspirin, acetam nophen, naproxen and

pi roxi cam. 30 The followi ng Exanples illustrate the preparation of the

conpounds of the present invention. NVR data are reported in parts per
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anbi ent tenperature.
suspensions, of ey may be presented as a dry product for constitution with water or other

20 suitable vehicle before use. Such liquid preparations may be prepared by conventional
' means with pharmaceutically acceptable additives such as suépe.nding agents (e.g., sorbitol
syrup, methyl celiulose or hydrogenated edible fats); emulsifying agents {e.g., lecithin or
acacia); non-aqueous vehicles (g.g.. almond oil, olly esters or ethyl alcohol); and
preservatives (e.g., methyl or propyl p-hydroxybenzoates or sorbic acid).
25 For buccal admumstratlon the composition may take the form of tablets or lozenges -
formulated in conventional manner.

The active compounds of the invention may be formuiatec.i for parenteral
administration by injection, including using conventional catheterization techniques or
infusion. Formulations for injection may be presented in unit dosage form, e.g., in ampules or

30 in multi-dose containers, with an added preservative. The compositions may take such forms
as suspensions, solutions or emulsions in oily or aqueous vehicles, and may contain
formulating agents such as suspending, stabilizing and/or dispersing agents. Alternatively,
the active ingredient may be in powder form for reconstitution with a suitable vehicle, eq.,
sterile pyrogen-free water, before use.

35 The active compounds of the invention may also be formulated in rectal compositions
such as suppositories or retention enemas, e.g., containing convenhonal suppository bases
such as cocoa butter or other glycerides.



reaction was neutralized with dilute aqueous sodi um hydgcpéé;qgmgg %{)dgpn and
extracted with dichl aggnet hane (2X). The organic ers. were co

dried over magnesi um ate, filtered and concer@t ed in vacua.

Chr omat ogWdb#y728% silica gel gave the title conpoun 20 (BaTAB® /009 %
yield). 2R 5S -2- 2-tent-Buto carbon (amno ro ion | - 4 fluoro-ben 1
-amno - roionic acid nethyl ester To #@2sol ution of .

(R -2-tart-butoxycarbonyl am no-propionic acid (37 g, 195 nmol) in dry
tetrahydrofuran (250 m) at 0 C was added 4-nethyl norpholine (21.5 m, 195
mml) 25 followed by isobutyichloroformate (25.3 m, 195 mmol). The

reacti on was al | obwrdrtrenasgbadministradinh oeadmitigiration by inhaatengdths bitve etmpainds vb
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were 30 Sept U or sty suitable gps. o Injihe sasepol pEressrized F6@58), thedlogadeaitanayrbe
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ani noJ - ptoopi foriulateCiofitafiftighy bovafet Blix 6f3 clmpodfid oﬂ(ﬁ@'er)vehtrbndérfahé ShaHE ﬁ%ﬁés‘r (120

m) at C rifl oroacetlc acid (60 m . The reactio
al I)ovved to %??nsﬁcﬁgg%gogﬁ?ﬁ erature and sti rred for 2 hours. The

reacti on was cool&dropesed d@semil thel astivg cquenebiedf he imddlidn fn oedl, pasdhteralgpreous
sodi um hydr opticél# adthibistratBRE Fe au?ggé &ﬁM'hthﬁl PR gﬁnélr\ﬁigf & tcBr?cﬁFoﬁg re\ﬁérFeQ

hl th ics were dried over ghesi
AR R e e S
(22 g, 78% ywhidhcbpuid b RymibiSterdd; fodesemypbe, 0 theimds pe day.di meth |- i erazine To a

sol ution of (2R /Rl dflubluiQr fr RN -6 @gduﬁa& B BLRSs 31 Ayl @l one
(22 g, 87.9 mol ry tetra ydr uran (160 was® adde
sol ution of T?Wﬂt%ﬂrf’gw‘ fulbe average adult human are preferably arranged so that each
metered dose or “puff” of aerosol contains 20 pg to 1000 pg of the compound of the invention.
The overall daily dose with an aeroso! will be within the range 0.1 mg to 1000 mg.

20 Administration may be $everal times daily, for example 2, 3, 4 or 8 times, giving for example,
1, 2 or 3 doses each time.

The active agents can be formulated for sustained delivery according to methods well
known to those of ordinary skill in the art. Examples of such formulations can be found in
United States Patents 3,538,214, 4,060,598, 4,173,626, 3,119,742, and 3,492,397.

25 The compounds of the invention can also be utitized in combination therapy with, but
not limited to, other therapeutic agents such as with T-cell immunosuppressant agents such
as rapamycin cyclosporin A and FK-506, with steroid sparing agents such as Cellcopt®, or
with classical anti-inflammatory agents (e.q. cyclooxygenaseflipoxygenase inhibitors) such as
tenidap, aspirin, acetaminophen, naproxen and piroxicam.

30 The following Examples illustrate the preparation of the compounds of the present
invention. NMR data are reported in parts per million (5) and are referenced to the deuterium
lock signal from the sample solvent (deuteriochloroform unless otherwise specified).
Commercial reagents were utilized without further purification. THF refers to tetrahydrofuran.
DMF refers to N,N-dimethylformamide. Chromatography refers to column chromatography

35  performed using 32-63 mm silica gel and executed under nitrogen pressure {flash
chromatography) conditions.. Low Resolution Mass Spectra (LRMS) were recorded on either
a Hewlett Packard 5989®, utilizing chemical fonization {(ammonium), or a Fisons (or Micro



hydride (1 Min tetrahydrofuran, 373 m, 373 nmol) dro
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anbi ent tenperature and Wy quenched wth vvater.‘e resulting m xture
was filtevedimepugh a pad of ce[ite and the filter cake vmI/ipoamedses with
ethyl acetate. The.filtrate was then concentrated, diluted wth ethyl
acetate and washed with saturated agueags sodi um hydrogen carbonate. The
organi c |l ayer was separated, dried over magnesiumsulfate, filtered and
concentrated in vacuo to give the title 20 conpound (17.7 g, 91%vyield).
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- et hanone Tovasskitmotpheric Ples§i2&RChemical lonization (APC!) platform which uses a 50/50 mlxture
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on silica gél‘fowt'@‘s@vﬁéemﬂ GF\bHéﬁﬁﬁ@tﬁQ@% 9784). g, 86% yield). 2R 5S
-S-Chloro-2 2- 4- 4 fluoro-ben i 2,5-¢gipghR4 - | erazin-1- | -2-oxo-

0

et hoxy}-benzoi ¢ aci d-nethyl ester 30 ution of (2R 5S)-2-chloro-I-
[4- (4 fuoro-benzyl)-2,5-di net hyl - pi perazin-1 “let hanone (2.75 g, 9.2
mml ) in butanone (50 m) was added n@th | 5 or o- 2- hydroxybenzoat e
(1.55 g, 9.2 mmol ), potassium carbonat 254Yg, 18.4 mmol ). and potassium

iodide (1.52 g, 9.2 mmol). Theresultlnijmle(t g s stirred at reflux for
\Ai@d

"6 hours. The reaction was then coo tlh. ethyl acetate, and ™
washed with brine. The 35 organics ried o %QI’IESI um sul f at e,
filtered and concentrated in vacuo™ ive an orange oil. Chromatography
on silica gel gave the title corrpound , 100% vyield). 30 Septenber
2004 WO 01/72728 0 O PCT/ 1B01100375 =45
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Ly By
yl]- 2 oXe- et hoxy) benzoi c ackd- dmeﬂhyl-ptman-1é}41-étﬁa@ne9 18 mml ) in
t et rahydr of uran Mater (4 m) was added

o %” é’ﬁb&‘ T

I|th|umhydrOX|dﬁ ) he resultlng m xt ure
was stirred overnf¢ght® BRiofig,Aeid mpiil esleryrwRNionia 2T Beh 9
concent r at edynathi angt éﬁ‘]ummltdmzdalﬁéﬂywl KZ&c hit,ariscmanol) dn @ (Pedightdréeieing (208 ) was
%;2;2{ Omats Q@Jbgttgétg min%- @ i g?@hﬁndi)ayﬁ'nreﬁemrns rﬁﬂm' \rge%dstlngcﬁ’ I‘o?gwoohc%rrs at
"llgn tent temperature foflowed by addition of sodium acetoxyborohydride (57 g, 268 mmol) in

four portions. The resulting mixture was stirred overnight at ambient temperature. The

~drgret hyl - pi perazi n-1-yl | 2_oxo-

reaction was neutralized with dilute aqueous sodium hydroxide solution and exiracted witﬁ
dichloromethane (2X). The organic layers were combined, dried over magnesium sulfate,
fiitered and concentrated in vacuo. Chromatography on silica gel gave the title compound
20 (344 g, 91% yield).
QR.SS)-2-[(2-tert~Butoxycarbonyiamino-propionyl)-(4-ﬁuoro-benzyl)-amino]—propionic
acid methyl ester

To a solution of (R)-2-tert-butoxycarbonylamino-propionic acid (37 g, 195 mmol) in

dry tefrahydrofuran (250 ml) at 0 °C was added 4-methyl morpholine (21.5 ml, 195 mimol)

25  followed by isabutyichloroformate {25.3 ml, 195 mmol). The reaction was allowed to warm to
ambient temperature and stirred for two hours. This was followed by the addition of (S)}-2-(4-
fluoro-benzylamino)-propionic acid methyl ester (34.4 g, 162 mmol). The resulting mixture

was stirred overnight at ambient temperature. The reaction mixture was filtered through a

pad of celite and the filter cake was washed with ethyl acetate. The filtrate was concentrated

30  in vacuo, diluted with ethyl acetate and washed with water and brine. The organics were



concentrated to give a white foam Triteration in di chlggg?@%gg?,ezmd
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yl]-2- oxo-ethoxy)-benzoic acid (0.10 g, @212 mol) in dichloromethane (4
M) was added 4- 15 dinethyl am nopyridine (0.039 g, 0.318 mml),

1- ( 3-di met hyl am nopr opyl ) - 3- et hyl car bodi i m de hydrochl oride (0.061 g, 0.318
mmol ). and tert-butyl 1-piperazinecarboxylate (0.041 g, 0.222 mol). The
resul ting ni dteseyewasgresiumselthte Vitered gitt coatengated @lacti® MERoR=gRaph) bn WAiga t hen
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| -yi ] - 2- oxo- 8fdeg K orBeaelingdid (6B imber Ee razctibn was Bowgd tocwanmtcdamalemt-témieyabtu%t er
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title conpound
(0080 o Z%}i"a";’?e"‘“i*‘*& W"@Wf”@T%‘*ﬁ%%%“?@ﬁﬂ%&?ggﬁéig&@fes 2 - 12 vere

dRSRIPETEERE | n Exanple 1. 30

repared by a net e

gept enber 2004 WI©ATQZAST @R 5SPCH-IBGLINAI7H6-dittiphpifiaride-2, MNadkO@R29 R2
Exanpl eRR 2~g74 mm'ow\@'y %a’fraﬁM 4M&n (160 ml) at 0 °C was added a solution of fithium aluminum

hydride (1M in tetrahydrofuran, 373 ml, 373 mmol) dropwise over 40 minutes. The reaction

) -4-

15 mixture was then refluxed for 4 hours, cooled to ambient temperature and slowly quenched
. with water. The resulting mixiure was filiered through a pad of celite and the filter cake was
washed with ethyl acetate. The filtrate was then concentrated, difuted with ethyl acetate and
washed with saturated aqueous sodium hydrogen carbonate. The organic layer was
separated, dried over magnesium sulfate, filtered and concentrated in vacuo to ine the title
20 compound (17.7 g, 91% yield).
(2R, 58)-2-Chloro-1- [4-(4—ﬂuoro-benzyl)—z,5-dimethyl—biperazin—1 -yl]-ethanone
To a solution of (2R, 58)-1-(4-fivoro-benzyl)-2,5-dimethyl-piperazine 25 g,
- 11.25mmmol) in dry dichloromethane (11 ml) at 0 °C was -added friethylamine (1.57 ml, 11.2
mmol) followed by chloroacetyl chloride {0.858 ml, 11.2 mmol). The resulting reaction mixiure
25  was stirred for 30 minutes. The reaction was then filtered through a pad of celite, washed
with dichloromethane and the resulting filtrate was concentrated to give a yeliow oil.
Chromatography on silica get gave the title compound (2.84 g. 86% yield).
2R, 58)-5-Chioro-2-{2- [4~(4-ﬂuoro benzyl)-2 5-dimethyl-piperazin-1-yl}-2-oxo-
ethoxy}-benzoic acid methyl ester )
30 To a solution of (2R, 5S)-2-chloro-1- [4-(4-ﬂuoro»benzy]}-2,5-dimeﬂ1yi-piperazin—1-yl]-
' ethanone (2.75 g, 92 mmol) in butanone (50 ml} was added methyl S-chloro-2-
hydroxybenzoate {1.55 g, 9.2 mmol), potassium carbonate (2.54 g, 18.4 mmol) and
potassium iodide (1.52 g, 9.2 mmol). The resulting mixture was stired at reflux for 6 hours,
The reaction was then cooled, diluted with ethyl acetate, and washed with brine. The
35 -organics were dried over magnesium sulfate, filtered and concentrated in vacuo to give an
orange oil. Chromatography on silica gel gavé the title compound (4.1 g, 100% yield).




4~--HN''-"FH 6--HN. /-, CF3H 6NH 70 H H 0 8HH 9_ H Co H 1gg} a0
1- NH- ( CH2) 2- NHSCRCH3CH3 NH- ( CH2) 2- NHC( O) NH2CH3 30 Sept e'rgr@e;rmﬁ%gg %o

01/ 72728 0 0 PCT/1BO /00 -47 Exanple 13 d O,N, M HN/N-12 NO F
R -3- Ami NP RU72828:h| or0-2 2- 4 4-fluoro-ben= | -2-meth |- PCEABMIN3T- 1 - 2-
oxo-ethox -hen | - ro ionamde 5 2- 5-Chloro-2 2- 4- 4-f|uoro-ben I _
2-methl- i erazin-1- 1-2-oxo-etha hen |d&banmb | -eth | -carbamc acid

tert-butyl ester To a sol ution of

2- (2- am no- 4- chl or o- phenoxy) - 1- [ 4- (4-f | uor o- benzyl ) - 2- met hyl - _

pi perazin-1-yi]-ethanone (0.066 .g, 0.17 mol) in nmethylene chloride (2 nl)
at anbi ent tenpefdure WaS)-afitlew-N2H{Hiorverepnol2, Sidinebybgiberatin-191-2xe110l ) |

3-tert 10 bubmgsmgé,ggmébiam no propionic acid (0.044 g, 023 nmol) and
O benzotri azol e- anet h Iuron|unlhexafluorophosphate

(0.076 g, O.20 ) F. Sdﬁg@‘ Pfa?ﬁ"i 15%}@0@%59 BB o Cep ) esdine i asarin-1-
t enper at ure #ib?-08Bethoy}-sgnzoib @nid cuattot pstera ad g, Badi ramoly I etrafhyagsiaphyio( &), MM
plate) gaye hhatd H@Tﬁ%ﬁ@%{ég Igtg pr %\{la%_ag%ed_z@ﬁ_i%nigmﬂgé Nonohy a1 %%, 2564

| uoro-benz ! - . - ‘ . .
4-fluo mmaol). The resulting mixture was stired overnight at ambient temperature, The reaction

was then concentrated, diluted with 1N hydrochloric acid and extracted with dichloromethane
(2X). The organic layers were combined, dried over magnesium sulfate, filtered and
concentrated to give a white foam. Triteration in dichloromethane and diethyl ether gave the
10 fitle compound (1.38 g, 35% yield).

(2R, .58)-4-(5~ChI0ro-2-{2~[4-(4—ﬂuoro-benzy!)—2,5-dimethyl-piperazin-‘ljll]-z-oxo-
ethoxy}-benzoyl)-piperazine-1-carboxylic acid tert-butyl ester

To a solution of (2R, 58)-5-chloro-2-{2-[4-(4-fluoro-benzyl}-2,5-dimethyl-piperazin-1-
¥l)-2-oxo-ethoxy}-benzoic acid (0.10 g, 0.212 mmol) in dichioromethane (4 ml) was added 4-

15 dimethytaminopyridine (0.039 g, 0.318 mmol), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
~ hydrochloride (0.061 g, 0.318 mmol). and teri-butyl 1-piperazinecarboxylaté {0.041 g, 0.222
mmol). The resulting mixture was stirred overnight at ambient temperature. It was then
diluted with dichloromethane and washed with brine. The organics were dried over
magnesium sulfate, filtered and concentrated to give a clear oil. Chromatography on silica gel

20 gave the title compound (0.110 g, 85% vyield).
(2R,  58)-2-[4-Chlorg-2- (piperazme-‘l-carbony) -phenoxy]-1- ~[4-(4-fluoro-benzy))-2 5-

dimethyl-piperazin-1-yll-ethanone

To a solution of (2R, 58)-4-(5-chloro-2-{2-[4-(4-fluoro-benzyl)-2,5-dimethyi-piperazin-
1-yi]-z-oxo-ethoxy}—benzoyl)—piperazine—1-carboxyﬁc acid tert-butyl ester (0.110 g, 0.182

25  mmol) in dichloroethane (10 mil) wass added triflucroacetic acid (5 ml). The reaction was
stimed for two hours at ambient température. The reaction was then diluted with
dichloromethane and washed with 1N aqueous sodium hydroxide. The organics were dried
over magnesium sulfate, fillered and concentrated to give the title compound (0.080 g. 87%
yield). '

30 The fitle compounds for Examples 2 — 12 were prepared by a method analogous to
that described in Example 1.
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0.2 mol ) WhOVEEBy| ene chloride (3 m-) was added trifluoPCRIBeI/W3ZTCI d
(0.50 nmL). The reaction was stirred for 2 hours at anbient tenperature
then diluted wth saturated aqueous sodi ui® hydr ogen 20 carbonate. The

m xture was extracted with nethylene chloride and the conbi ned organics
were dried over magnesiumsulfate, filtered and concentrated in vacuo to
give the title conpound (0.069 g) The title conpounds for Exanples 14 - 19
were prepared by a nethod anal ogous to that degsiribed in Exanple 13. 30
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(2R, 5S) - 1- ( 2- Ani no- et hyl }g3- ( 5- chi or 0- 2-{ 2-[ 4- (4-fl u o haeReen2@04y ot hy
f- plpera2| t hoxy} - phenyl)-urea 30 S nmber 2004 WO

01/ 72728 Wg O #@7/2%01/00375 -49 (2R, 5S -2- 4-Chl oro- 2-ni t PET/HROVOSTS1- 4-
4-fluoro-bent | -2,5-dimeth |- i erazin-l1- yl]-ethanone To a solution of
(2R, 5S)-5-chl oro- 2 {2-}4- (4-fluoro-benz¥t) -2, 5-di net hyl - pi perazin-1 -
yl]-2-o0xo-et hoxy}-benzoic acid nmethyl ester (1 0 g, 3.35 mmml) in butanone
(35 mM) was added 5 2-nitro-4-chlorophenol (0.639 g, 3.69 mmol ), potassium
carbonate (0.925 g, 6.7mmol) and potassiumiodide (0.556 g, 3.35 mml). The
reaction m xture was heated at refluﬂéﬁﬂﬂﬁﬁﬁbht. The reaction m xture was
t hen cool ed, diluted Wth water and extr ad wWith ethyl. acetate. The
conbi ned organics were dried ovef magne m sul fate, filtered and
concentrated to give an orange ..p pat ogr aphy on silica gel gave the
title conpound (1.35 g, 93@6y|eld¥ ;1R

5S) - 2- (2- Ami no- 4- chl or o- phenoxy) ;} bbnz i -2,5-dineth

| - pi perazin 1-yl]-ethanone To S utlon f (2R, 5S5)-2-(4-(;

hl or 0- 2- ni tr o- phenoxy) - 1- [ 4- (4-f | {or o- benzyl )-2,5

di met hyl - pi perazi n-1-yl ] - et hanone Y g, 5.05 mmo!) in ethanol (50 m) in
a par bottle was added 5% pl atinu carbon (2.2 g). The reaction m xture
was subjected to hydrogen gas (35 p or thirty m-nutes. The reaction

m xture was filtered through celite and washed with ethanol. The filtrate
was concentrat ed t{@R)d-fmino-N-fhctiloam-(2da{bfimtrodeaph)y2-aetisi-bigkfazgsl-ygave the

title conpound (1.42 g, 70% yt'n&'-éﬁlox:%—&e;ﬁﬁ-ﬁméb@]ﬂ;950 2 2- 4- Afluoro-ben i
| - -
)

-2,5-dinpth |- i j rbam c acid
4-ni tro-phenyl e b, - I-piperazin-1-yl]-2-oxo-etho;

5S) - 2- ( 2- ampheytabhinoy! enmay)c-atid Igk-futf kstar 0- benzyl ) - 2, 5-

di et hyl - pi peraz l;y. hapone, 144 i chlo t hane
(7 m) was addedlm %n%ﬁ”ﬁ@q &8’1 35 %ﬁ“&%‘a@%‘%ﬁ?Z‘Ym‘**%ﬁgaw%ﬁ"aﬂ)%w?@ henyl
chl or of orti aPB(EENY M-efianenes 0-96608.) 0-17 Tmeoly @d@?thﬁ‘?ﬂevxa@msiel @2 od) at aalbianént

t enper at ur e tdniperadurd/ vdso Usidiied Themeg@alopABing] XDOLS KRS @Q@C%BI

(o1 Qe oy baBERTRLARIARN oA L 68050 LnAY i 50t "E‘é"’&jgﬁﬁ'w&“' KR
| -2, 5-di rref‘%‘fai“e‘hV'BrPa't'i‘"‘rilelxaﬂUDmPIleéme QW6 %héR0 mupa The resuliiol sbiution whs ( 2R,
58) - ( 5- chl ostred-dt 2rmbién{ Brribbrd@Fedfob 80 B, -tRerBecbmbia! -FRdRfF ERGIBtdgraphy (2
mm piate) gave the titte compound {0.114 g) .
§2R)-3-Amino-N-(5-chIoro-2-{2;[4-(4-ﬂuoro~benZJD-Z-methyl-piperazinJ -yi]-2-0xo0-
15 ethoxy}-phenyh-propionamide )
_ To a solution of [2-(5-chioro-2-{2-{4-(4-fluoro-benzyl)-2-methyi-piperazin-1 ~yij-2-ox0-
ethoxy}-phenylcarbamoyl)-ethyl]-carbamic acid tert-butyl ester {0.110 g, 0.2 mmol) in
methylene chioride (3 mL) was added trifluoroacetic acid (0.50 mL). The reaction was stirred
for 2 hours at ambient temperature then diluted with saturated aqueous sodium hydrogen
20 ~ carbonate. The mixture was exiracted with methylene chioride and the combined organics
were dried over magnesium sulfate, filtered and concentrated in vacuo to ine the title
compound (0.069 g)

The title compounds for Examples 14 — 19 were prepared by a method analogous to
~ that described in Example 13.



yl]-2-oxo-et hoxy} phenyl )-carbanic acid 4-nitro- phenyl ﬁﬁg@ﬁte&]@eﬂ%dg 0. 37
nmml ) -in dry 30 netha (6 M) was added et hyl di ne (0O , 0.814
nmol ). The reaction waggetirred at anbient tenperaigQe overn| ght. The
reaction WEME8H8entrated and chromatagraphed on silica gBCTABOIIOFE t he
title conpound (0.115 g, 63%yield). The title conmpounds for Exanples 21 -
27 were prepared by a nmethod anal ogous t®8-that described in Exanple 20. 30
Sept ember 2004 WO 01/ 72728 PCT/1B01100375 -50 0 O N M NHRza R2 Exanpl eRR
21H Me OH 0 22,y o HH 0 23Hwe 0 24H H 25H oH 26H 0 27, NHSO2MeMe O Exanpl e
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"g/lk/-\NHAc
15 0 H
LL‘)j\/NHZ
! 16 o H
M _NHAG
5
17 o H
H\XOH
18 5 — T
/"\/\’rNHz
LL! Q
19
0 N7 | H
’77 T
Example 20
: ,Qf
N ~Me HN
e \/\\NH

b

| 5 . (2R,5$)-1~(2-Aminor~ethyl)-3-(5-chioro-2-{2-[4~(4-ﬂuoro-benzyl)-2,5-dimethyf-piperazin»1-
yl]-2-ox0-ethoxy}-phenyl)-urea




a 0,.Me HN, SO --,,/NH2 30 Septenber 2004 WO 01/ 72728 sE5EMmb8PGE0375
-51 2R 2- Am no- et hanesul gonic acid 5-chloro-2 2- 4- 4 fluoro-bent !
-2-meth |- ierazin-1- | &oxo ethox -hen | -amde 2 , 3- Di oxo-1, 3-di hy
ro-i soi ndW0-0279128 - et hanesul foni c acid (5-chl oro-2-{2-"4- 4rétTnRm@esBenz |
-2-meth |- i erazin-1- E -2-oxo-ethox -hen | -amde 5 To a solution of of
2- (2- am no- 4- cht or o- phenoxy) - 1- [ 4- (4- f | ves-0- benzyl ) - 2- et hyl -

pi perazin-1-yl]-ethanone (0.050 g, 0.13 nmol) in nethylene chloride (1 nli)
at anbient  tenperature was added triethylamne (0.027 nL, 0.19 mvol ) and
2-(1, 3- di oxo- 1, 3-di hydro- isoindol -2-yl)-ethanesul fonyl chloride (0.045 g,
0.17 nmol ). The r{8RCcHS) P(4vlators Rinitroguhenaxy R1-4-@ Hiora tbe XDl 2R Himie@NRRScid AH- £
Addi tional typisdhyleam ne ((0.027 ni, 0.19 mmol) and 2 10

(1, 3-di oxo- - ro-i soi ndol ) - et hanesul fonyi chloride (0.045 g,
0.17 rnnol) was addagolutioprs (?'@’a\?%)r%?i"‘%ﬁ%tg'{%‘!“r@rﬂé@fo@ﬁezwﬂtﬁﬁ-d'"Pﬁ'élrplwrt1 -onall

triethyl am ng-Z&o@boxyHbentdicitiomethyl evers(1.0a5ded mnﬂﬂ)ﬁn bﬁaﬁdde(!ﬁ!i MB Hvas bddeged

dh di_h
I - ot nagesd 1isad Ehbpaibl @:ead o seriRph it thena (33 Srprammdiane | ng
an additi onaQOtQSS'U"ﬁdﬁﬂ’ide (0520 9.3 ol ke Ieﬁ@a’n@uﬂvmmsmalgd at efluoeyemdhs

sodi um hydr ogerregash andire w@.@ %eh%c%}éhr AfetcR0yidy memﬁdhéé&r%&@d ?ﬂ# %myﬂﬁceia%%o
Comcont at o cHBhERort s e Ao e s AR e Wi 660 SPIERIEIeHANS) at ¢)

concentrated ThovVacuo rg"i'f‘;hcrsl"‘fer%
gave the ti t@eraoepbGhoonzgodpdy gh sligRyel gavaraite evrhpouns Ut 36| 83%gikld).

(5-onl orig: 2- ( 2- [ 42k 46| 1EUANRE Kol Y s alfibrB4eRz iz 4 or R PGRERC Nen
2-(1, 3-di oxé'—@é‘—a&?—’&%/dro i soi ndol - 2-yl ) - et hanesul fonic acid (5-chioro- -
2-{2-[4- (4- 11 uor othenzyllijon2 oiré2Ry 53 p2-{#athiicro-B-nliro-phenoxy)- -1-{4-(4-fluorc-benzyt)-2,5-

-yl ]-2-o0xo nh]gﬁw 4

anbi ent terrgﬁ r af blg&gvxggxgggﬁigh (ﬂ% é%zé)ﬁb(eb%majga{% §t{- 6"% nl_qn Ig'Ipn%]—|b'gtrgree"a" %I on
was stirried? g # fgtinusg °’éﬁ§ﬂ’%‘h 49 @Pé‘?qﬁ"é‘ PbrisFe Wag ﬂ{b&ﬁﬁﬂnt? hydregea gaand
extract dd @ ﬂnsl)rfast thigty erﬁmtashl‘mmrdﬁ:t[(xuibﬁ)xtura'h@s AR RRgH b@@@am%ﬁ%&wwz hedd
with satura q OVEr S ate. filtered an
concent r at e%ﬁgﬂavgggﬁéat%@ap‘%dngg?t%%% t%'ggrgé Bﬁrlp @%P@ﬁ&%ﬂhﬁ}hc’?ﬂe Pl at e)
gave the ti theditle 6pmravAd (4% ©72%gjeld) The t|tle corrpounds for Exanples 29 - 34

were prepared by (2R,met hosk)apahRgPRe2-1194-lucro-benzyi)-2,5-dimethyl-piperazin-1-yl]-2-oxo-
ethoxy}-phenyl)-carbamic acid 4-nitro-phenyi ester
20 To a solution of (2R, 58)-2-(2-amino-4-chloro-phenoxy)-1-[4-(4-fluoro-benzyl)-2,5-
dimethyl-piperazin-1-ylJ-ethanone (0.150 g, 0.37 mmol) in dichlbromethane (7 ml) was added
pyridine (0.066 ml, 0.82 mmol) followed by 4-nitrophenyl chloroformate (0.075 g, 0.41 mmol).
The reaction was stirred at ambient temperature for 3 1/2 hours. The reaction mixture was
concentrated followed by chromatography on silica gel to give the title compound (0.153 g,
25  74%yield). .
(2R,55)-1-(2-Amino-ethyl)-3-(5-chlore-2-{2-[4-(4-fluoro-benzyl)-2,5-dimethyi-
piperazin-1-yl)-2-oxo-ethoxy}-phenyl)-urea
To a solution of (2R, 58)-(5-chloro-2-{2-[4-(4-fluoro-benzyt)-2,5-dimethyl-piperazin-1-
yil-2-oxo-ethoxy}-phenyt)-carbamic acid 4-nitro-phenyl ester (0.206 g, 0.37 mmol} in dry
30  methanol (6 mi) was added ethyldiamine (0.05 mi, 0.814 mmol). The reaction was stired at
ambient temperature overnight. The reaction was concentrated and chromatagraphed on
silica gel to give the title compound (0.115 g, 63% vield).

The title compounds for Examples 21 — 27 were prepared by a method analogous to
that described in Example 20.



that ‘described in Exanple 28. 30 Septenber 2004 WO 01/ 737 28p@mber 20 0
PCT/ 1 B01/ 00375 -52 Exag@l eRR . 29- SO2CF3Me 30_S00 H.2 foNI—PZ H 31N CNH
}-S2 f,, NH2 H 32H )—%oz ,,,CO 0 3352 ~NYO-CH 4- SO2N( Me) 2Me Exanpl e
35 (NNMOMR2 NNOCNF 2R -N 5-Chloro-2 2- 74 4-fi ubCoAbemiosis _
-2-meth i i razin-1- |1-2-o0xo- 5 ethox hen i -c ano uanidine 1- 5-Chioro-2
2- 4- 4-fluoro-ben 12-nmeth 1- i-erazin-1=5t -2-oxo-etho hen 1 -

N-cyano- S- et hyl -i sot hi ourea To a sol ution of of

2- (2- am no- 4- chl or o- phenoxy) - 1-[ 4- (4-f | uor o- b_enzyl)-2-rrethy|-
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pi perazin-1-yl]- et hanone (0.30 g, 0.77 mmol ) in tetrahygt;ggb{@%e@ogﬁ _) at
anbi ent 10 tenperature added sodi um hydri de (0. . nmol ) and
the reaction was stirred r 30 mnutes. To this was ded SSl dlmathyl

N- cyanodi W@ @/7z#8nocar bonate (0.168, 1.15 nmol) and the nPeTEBE/O0EE heat ed
at reflux overnight. The reaction was cooled and quenched wth saturated
aqueous anmmoni um chl oride. The m xture wdd-extracted with EtQAc and the
conbi ned organics were dried over Na2SO4, filtered and concentrated in 15
vacuo. Chromatography on silica gel gave the title conpound (0.350 g) 30
Sept enber 2004 - 53 2R - N\ 5 ChI oro-2 2- 4- 4-fluoro-ben 12-methl- i
erazin-|- i oualhl eihane 2~3-d4-Hugothenzyl)2-ofethyl-

1- (5-chl oro- 2{2[4(4f|u Qgﬁq )z_gdmﬁ Rk I:;gﬁ,gg 1y|] 2- 0X0-
et hoxy}-phenyl)-N; yano- S- %Ber -|;sg_(')] 2x Mtpru@g’ |0 ml LQ _EtO—I
(1 m) was 5 add 5 ic ¥ ro

sol uti on WasMr&mvﬂ-mmemogdpahqnylmdmldeeact ion mixture was
purified glirectlypyiga §o§ﬂ6rf"|of Cd?ré)-rﬁéérﬂ%ﬁ%x fi é}(‘v%noxpggﬁ%?lbg% ?%Rzygﬁ%etk)pe
title conpound (0.027 e title conpoun
prepared by &P Fﬁ'&"d']‘&%'éP%ﬁo@éjS?@ Otﬁa’t“”‘%}@é'bme[ﬂylf“? ihiekganbl él3s at @mbiept
Exanpl eRR 36%nphkdiure 32N a6Md tri@htdiBENGL7T-ALN. 19 mvishiZant D(130diSert, eapgdro2004
WO 01172728 R QEM %%9 %ﬁw%ggsllfo@fl chloride (0.045 g, 0.17 mmol). The reaction was stirred
overnight at ambient temperature. Additional triethylamine ((0.027 mL, 0.19 mmol) and 2-
10 (1,3-dioxo-1,3-dihydro-isoindol-2-yl}-ethanesulfonyl chloride (0.045 g, 0.17 mmol) was added.
The reaction was stirred one hour, then additional triethylamine (0.055 mL, 0.34 mmol) was
added. The reaction was stired and hour, then additional 2-(1,3-dioxo-1 ,3-dihydro-isoindol-2-
yi}-ethanesulfonyl chioride (0.090 g, 0.34 mmol) was added. After stirring an addftional 1
hour, the reaction was treated with saturated aqueous sodium hydrogen carbonate and
15 extracted with methylene chloride (3X). The combined organics were dried over magnesium
sulfate, filtered and concentrated in vacuo. Purification via radial chromatography (2 mm
piate) gave the title compound (0.030 g).
(2R)-2-Amino-ethanesuifonic acid (5-chloro-2-{2-[4-(4-fluoro-benzyl)-2-methyi-
piperazin-1-yl]-2-oxo-ethoxy}-phenyl}-amide

20 To a solution of 2-(1,3-dioxo-1,3-dihydro-isoindol-2-yl)-ethanesulfonic acid (5-chioro-
2-{2-[4-(4-fluoro-benzy!)-2-methyi-piperazin-1-yl]-2-oxo-ethoxy}-phenyl-amide {0.030 g, 0.048
mmol) in E{OH (1 ml.) at ambient temperature was added hydrazine hydrate (0.025 mL). The
reaction was stirred overnight at ambient temperature then diluted with water and extracted
with methylene chloride (2X). The combined organics were washed with saturated agueous

25  brine and dried over sodium sulfate, ﬁltered‘and concentrated in vacue. Purification via radial
chromatography (2 mm plate) gave the title compound (0.014 g). _

The title compounds for Examples 29 — 34 were prepared by a method analogous to
that described in Example 28. -

. .Cl
0
YO
N Me N




F 2R, 5S)-2-(4-Chl oro-2-[(2-diethyl am no-ethyl am i no) - mﬁ(ﬁ%éﬂ»te%e?ﬂﬁ@ﬁy) 1

[4-(4- fluoro-bent I -2 5-dineth |- i perazi n-I!yll-etha none 5 2R 5S
-5-Chloro 2 2- 4- 4-fl o-ben 12,5-dineth |- i er n-1- - 2- oxo- et hox -
benzal dehe017:3728 sol ut1 on of PCTJIBOIIOOS?S

2-chloral -[4-(4-fluoro-benzyi)-2,5-di nethyl - pi perazin-I-yl]-ethanone (2.87
g, 9.6 mol) in DVF (20 nL) was added 5-&B orosalicyl al dehyde (1.65 g, 10.5
mol ), potassium carbonate (2.64 g, 19.2 nmmol) and potassiumiodide (1.59
g, 9.6 nmmol). The 10 resulting m xture was heated to 100 C for 12 hours.
The reaction was cooled, diluted with saturated aqueous brine and
extracted with eth Exampd;{ ate (3X)| The caefiol ned drrRfani cs were dyi ed over
magnesi um sul-f at e +teret—FHhe—Httrate—was-teoprcentrated—-R vacuo to
give crude produchk, Purification]via ROt oqraﬁ%y on silica g]el (15%
Et OAc/ Hexanes) gavE3®he title cox‘p und 3.49 g, §3%yield.) 15 2R 55 -2

m

4- Chl or0-2- 2L-di e} hyl am no- et hyl anisi¥p-ng; pl‘enpxy -1- 4- 4-fluoro-
benz | -2,5-dinethi |- i erazin-1- - et hartbne |a solution of
(2R, 5S) - 5- chl or o- 2t §Z-14-(4-fTuor¢-benzyl ) 4 Ethyt=prperaztn- 1-

yl]-2-oxo- et hoxy}-penzal dehyde (0O g mml) in 10:1 di cHl oroet hane
acetic acid (2.2 FL) was added (d ﬁ’ig-l/am yI am ne (0.088 |n, 0.625
mol ) and the resulting sol ution 70 was stHrred flor 1 hour at anbient

tenperature. To this was added SO m(ﬁ/andoorony(yi de—00094—g, 0.15
mmol ) and the reacfion was sti rrezl &P p gnbi ent tenperatjure. Upon
conpl etion water was added and tth m xtureJ basi f | ed Wi t h soliid sodium

bi car bonate (pH 340) . The produ [ WaS gXtTactegpvth—dichiororfet hane (2X)

and diethyl ether |(2X). The conb xf’c{z\g@re dried over rnagnesi'um -
sulfate, filtered and concentratej i n vac Chr omat ogr aphy jon silica
i w—30%Vvield)-The title Cg[:rpounds for

gel gave the titl e~gorpounrd—{0—03
Exanpl es 40 - 62 were prepared by}a ne%%@ﬁ%al OQM?S to that dg¢scribed in
Exanpl e 39. 30 Septenber 2004 -55 Exanple 44 41 42 43 44
Example 35
Cl
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(2R)-N-(5-Chloro-2-{2-{4-(4-fluoro-benzyl)-2-methyl-piperazin-~1-yl}-2-oxo-
5 ethoxy}-phenyi)-cyanoguanidine ' '

1-(5-Chioro-2-{2-[4-{4-luoro-benzyl)}-2-methyl-piperazin-1 “yl]-2-oxo-ethoxy}-phenyl)-
~ N-cyano-S-methyl-isothiourea

To a solution of of 2-(2-amino-4-chloro-phenoxy)-1-[4-(4-flucro-benzyl)-2-methyi-
piperazin-1-ylj-ethanone (0.30 g, 0.77 mmol) in tetrahydrofuran {8 mL) at ambient
10 temperature was added sodium hydride (0.029 g, 1.22 mmol) and the reaction was stirred for
30 minutes. To this was added S,S1-dimethyl N-cyanodithio iminocarbonate {0.168, 1.15
rmmof) and the mixture was heated at reflux ovemight. The reaction was cooled and
quenched with saturated agueous ammonium chloride. The mixture was extracted with
EtOAc and the combined organics were dried over Na,SQ,, filtered and concentrated in

15 vacuo. Chromatography on silica gel gave the title compound (0.35O g)



45 46 47 48 49 50 R (NH ,Z. NJ 0 COZH RCN C w Me Me . Me 51
0o Me v 'NH2 30 Septenber 2004 -56 Exanpl eRR 520 Me Lté\ﬁﬁéﬁ%'gﬁf”w

S54NHAcMe 55NHMVeMe 560Me

-53-

(2R)-N-(5-Chloro-2-4{2-4-(4-fluoro-benzyl)-2-methyl-piperazin-1-ylj-2-oxo-ethoxy}-
phenyl)-cyanoguanidine '
To a solution of 1-(5-chloro-2-{2-[4-(4-fluoro-benzyl)-2-methyl-piperazin-1-yl}-2-oxo-
ethoxy}-phenyi)-N-cyano-S-methyl-isothicurea (0.045 g, 0.092 mmol) in EtOH (1 mlL) was
5 added ammonium hydroxide {0.100 mlL) and the resulting solution was shaken at 60 °C

overnight. The crude reaction mixiure was purified directly via radial chromatography (2 mm
plate) to give the title compound (0.027 g).

The title compounds for Examples 36 — 38 were prepared by-a method analogous fo
that described in Example 35.

10

Example R R*
36 ,.CN H

37 o LN - 7 |H

38 CN H
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57-r' NH 02MeMe 58~~ ' OEtMe 590 Me H-NH2 600HMe 6105038 8Bpter®iPodt f
v, O 1-NH2 N A-Me N) NMe2 F 5 N 5-Chloro2 2-_4- 4-fluoro-bent
|-2,5-dineth |- i eraz 1- | 2-oxo-etho benzyl)- i met hyl am no- acet am de
2R, 5S -2- woanixigdret h | -4-chl oro-keno -1- 4- 4fiuoro-bent 2ciadonsihsi -

pi perazin-1-yl]-ethanone To a solution of (2R, 5S)-5-chloro
2-[2-F4-(4-fluoro-benzyl)-2,5-difnethyl - pigperazin-1|-.

yl ] -2- oxo- et hoxy}-benzal dehyde (1.86 g, 4.44.mmal) in MeOH (20 nL) was
added ammoni um 30 Sept enber 2004 -57 acetate (3.42 g, 44 mmol) and sodi um
cyanobor ohydride (0.195 g, 3.1 mmol). The resulting mxture was stirred
overnight at anbient tenperature. The E Eeapld 33N was quenched, with
concentrated hydrochloric acid and concentra&led i n vacuo. The residue was
di ssolved in water and basitiied with g us 3N NaCH (pH > 10). The
product was extracted with 5 dichl e (2X) and ethyl acetate (2X).
The conbined organics were dried ovgr nes um Ifate filtered and
concentrated in vacua. Chronatogra hy siNic gave the title
conmpound (1.29 g, 69 %yield) I\IM(=, oro 2“{2 (4 (4-fiuoro-benzyl)-2, 5-d
i met hyl - pi perazin-1 -yl J-2-o0xo0-et hoN@?enzyl )-2-di et ylam no-acetam de

F
(2R,58)-2-{4-Chloro -2i(2-diethylamino-ethylamino)-methy_l]-phenoxy}-'l -[4-{4-
fluoro-benzyl)-2,5-dimethyl-piperazin-1-yl]-ethanone
5 _@,7_5S)-S-Chloro-2—{2-[4-(4—ﬂuoro—benzyl)—2,5-dimethyl—piperazin-1-yﬂ-z-oxo-ethoxy}-
benzaldehyde
To a solution of 2-chloro-1-[4-(4-ﬂuoro—benzyl}~2,5-dimethyl—piperazin-1-yl]uethanone
;_ (2.87 g, 9.6 mmol} in DMF (20'mL) was added 5-chlorosalicylaldehyde (1.65 g, 10.5 mmol),
potassium carbonate (2.64 g, 19.2 rﬁmol) and potassium iodide (1.59 g, 9.6 mmol). The

10 resulling mixture was heated to 100: °C for 12 hours. The reaction was cooled, diluted with
saturated aqueous brine and extracted with ethyl acetate (3X). The combined organics were |
dried over magnesium suifate and filtered. The filfrate was concentrated in vacuo to give
crude product. Purification via chromatography on silica gel (15% EtOAc/Hexanes) gave the
title compound 3.40 g, 85% yield.)

15 (2R.58)—2-{4-0hloro—2-[(2-diethylamino-et_hylamino)-methyﬂ-phenoxy}-1 -J4-<{4-fluoro-
benzyl)-2,5-dimethyl-piperazin-1-ylj-ethanane '

To a solution of (2R,58)-5-chloro-2-{2-{4-(4-fluoro-benzyl)-2,5-dimethyl-piperazin-1-
vil- 2~ox0 -ethoxy}-benzaldehyde {0.100 g, 0.25 mmol) in 10:1 dichloroethane acetic acid (2.2
mb) was added (diethylamino)ethylamine (0.088 mL, 0.625 mmol) and the resulting solution

20  was stirred for 1 hour at ambient temperatdre. To this was added sodium cyanoborohydride (
0.0094 g, 0.15 mmol) and the reaction was stirred overnight at ambient temperature. Upon
completion water was added and the mixture was basified with solid sodium bicarbonate {pH
> 10). The product was extracted with dichloromethane (2X) and diethyl ether (2X). The
combined organics were dried over magnesium sulfate, filtered and concentrated in vacuo.

25  Chromatography on silica gel gave the fitie compound (0.039 g, x 30% yield)

The title compounds for Examples 40 — 62 were prepared by a method analogous fo
that described in Example 39.



%gRTgS? zozgflon of N, N—dlnethylg[y0|ne (0.014 g, O.lSzﬂygg&e%ngwo4
anllnonethy~-4-ch|oro-phenoxy)-1-14-(4-f|uoro-benzyl)-2,5-dinethyl-piperazi
n-1-yl]-etharion e (0.063 g, 0.15 nmol) in dichloronethane (2 nlL) was
added 1-(3-di net hyl am nopropyl)-3- ethylcarbodi mde (0.034 g, 0.18 mmol),
1- hydroxybenzotri azol e (0.021g, 0.15 nmws.), and triethyiamne (0.036 ni,
0.36 nmmol ). After the reaction was stirred for 48 hours, the solution 15
was diluted with saturated aqueous sodi um bi carbonate and extracted with

di chl oromet hane (3X). The conbined organics were dried over nmagnesium
sulfate, filtered and concentrated |n vacuo. ¢hronat ography on silica gel

gave the title conmpound (0.063 g, % T itle conpounds for Exanples
64 - 85 were prepared by a nethod. o that described in Exanple
63. 20 ,Exanple R 640 Me NHAc 650 Nb L Me " c?NH2 30 Septenber 2004
WO 01/72728 PCT/ 1BOL/ U0375 -58 Exa 670HW§HNH2 O 680 Me vl _Nwez
R?
F
{ Example R” R*
40 ' o | Me
) lll/\/ N\)
4 e | Me
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! 42 Me
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1 L/
7‘“ .47 - H Me
. o .
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48 N A~_COH [ Me
149 ﬁ;/\“/CN Me
.{ 50 Me
‘ Ff_cN |
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H
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Example 63
) Ci

O
J;‘/j-.\\\Me /IK/NM%.
Me" "N

Q,

N-(5-Chloro-2-{2-[£-(4-ﬂuoro-benzyl)-z,s-dimethyl-piperazin-1 | -yl]-2-oxo-ethoxy}-
5 ' benzyl)-Z-dimethylamiho—acetamide .
(2R,58)-2-(2-Aminomethyl-4-chloro-phenoxy)-1-f4-(4-fluoro-benzyi)-2, 5-dimethyl-
piperazin-1-yll-ethanone
To a solution of (2R,58)-5-chloro-2-{2-[4-(4-fluoro-benzyi)-2,5-dimethykpiperazin-1-.
ylJ-2-oxo-ethoxy}-benzaldehyde (1.86 g, 4.44.mmoI) in MeOH (20 mL} was added ammonium




,~~~I1111/~0 800 Me 1I 30 Septenber 2004 WO 01/72728 0O I:§PCT/IBOJi %9375 -59
Exarrpl eR-F 810Me 820 HW K C) 83N Me N 840H 85~ ,pH F apember 20
N-(2-[3-(5-Chl oro-2-{2-[ 4- (4-fluoro-benzyl)-2,5_ di nmet hyl -p j perazin-1-yll-
5 2- oxo- et hoxy}-benzyl)-ureidol -ethy[}-acetam de To, a sol ution of

(2R 55)-5-chloro-2-(2-[4-(4 fluoro-benzyl)-2, 5-di net hyl - pi perazi n-1--

yi j - 2- oxo- et hoxy}-- benzyl am ne (0.200 g¢.70. 477 mmol ) in methyl ene chloride
(10 m-) was added pyridine (0.077 m_, 0 954 Mol ) and 4-nitro phenyl
chloroformate (0.097 g, 0.525 mol). The resulting mxture was stirred for
one hour at anbient tenperature and then 10 concentrated in vacua The

d Oaddnngy | c i S
N Acety (et?lwng’é‘?a%aﬁé‘m@ ARG gaRbey s Tl Sl e msuting. o

was stirr @ 4fe ey SHreh ‘ﬁ'ftLﬁteaW t‘?ﬂ‘%?t“re“l'ﬂ_ée B3N s\ EneeHCEIR r at ed
in vacuo amceffll'ﬁiadﬁ‘tydtngquhyaCId)mdsa:dnce:ﬁragﬂil mgamﬁ: t Miee tasidle waemum@b (0. 019

0,
Tot hod andl Ggore ored AR S FERIPIRRF . 0 1Ed gl8 REBGRRa Vst o
a o 5 dlch oromethane (2X) and ethyl acetate (2X) The combined organics . were dried over
magnesium sulfate, filtered and concentrated in vacuo. Chromatography on silica gel gave
the fitle compound (1.29 g, 69 % yield) |
N-(5-Chloro-2-{2-[4-(4-fluoro-benzy!}-2,5-dimethyl-piperazin-1-yl]-2-oxo-ethoxy}-

. benzyl)-2-diethylamino-acétamide
10 To a solution of N,N-dimethylglycine (0.014 g, 0.13 mmol) and (2R,5S)-2-(2-
aminamethyl-4-chloro-phenoxy)-1-[4-{4-fluoro-benzyl)-2,5-dimethyl-piperazin-1-yl]-ethanone
-{(0.083 ¢, 0.15 ‘rnmol) in dichloromethane (2 mbL) was added 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide (0.034 g, 0.18 mmol), 1-hydroxybenzotriazole (0.021g, 0.15 mrﬁo!), and
t_riethylamine {0.036 mlL, 0.36 mmol). After the reaction was stirred for 48 hours, the solution

15 " was diluted with saturated aqueous sodium bicarbonate and extracted with dichloromethane
(3X). The combined organics were dried over magnesium sulfate, filtered and concentrated
_in vacuo. Chromatography on silica gel gave the title compound (0.063 g, 80 %). |
The titie compounds for Examples 64 — 85 were prepared by a method analogous to
that described in Example 63.

20 -

[Example RS TR
| 64 /([)l\/ . _ Me
_NHAc
K
65 .‘ 0 Me
‘ LL!)K/CN.
] 66 ' 0 Me
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N Me C 12NF]R20 N R2 | Exanpl eRR 870 0 Me ~~N-NH2 H p 3B38Dhidrbbeadt890 (

NHVE 900 c(c) Me SAN- g
4f t uor

5-cnioro-2 ' 2-

enz |

HF 2R 5S = 2-Amino-eth
2,5- diiinethyl-p

esul fonic ac

id

per azi n- 1¥Q $¥27%x0- et henzyl anmi de 2R, 5S 2= 1, 3- Di ox0- 1; 3- dPGIT/IB01/00375

dr o-i soi ndol - 2-

yi ] -2-axo-efttoxy~-berizyl

chloride. (3 n)
2-(1, 3-di oxo-1, 3-d
0.150 mml) and t

stirred 1 hr at anbient 30 Septentyer

diluted with satur
w th nmet hyl ene chl
sulfate, filtered

gave the title co

acid 5-chloro 2 2-

-ethartesul fonic .acid 5-chloro-2 2- -.4---fiborb-b6nzYi 7
5-dumet h i perazi n-1- 2-oxo-etho -ben ami @& To a sol ution of
(2R, 5S)-5-chloro-2-(2-[4-(4-fl ooro-benzyl ) =45-di mef hyl - pi perazi n-9- 10
"amine (0.060 g, 0.143 mml) in nethylene
added ‘
Byamrlei soi ndol {2- yl) - & hanesul|f®nyl chl ori de }(0. 043 g,
gt hytam e (0060 pt——0A3—Tmgjg—=and—tte—sotjuti on was
2004 .- 6] .t enperature. The rjeacti on was
ht ed aqueous sociuﬁihydr gé# cgrbonate and extracted
pri de.- The conbijned organi cs wgre dried over nagnesi um
nA8 concentrated 1 novacua. Chr gt ography on gilica gel
pound (0.073 g,} 779 paﬁﬁ5$)- 2- Am no- et hgnesul f oni c
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pi perazin-1- | -2-oxo-ethoxy}-benzyl am de To a Solutlon3@§epmn¢mr2004

(2R, 5S)-2-(1, 3-Di oxo-1, 3-di hydro-i soi ndol - 2-yl ) - et hagasul fonic acid 5-
chloro-2-(2-[4-(4- quoro’nzyl) 2, 5-di met hyl - pi per% 1-yl]-2-o0xo0-et hoxy}
-benzyi arvO@14/872873 9, 0:1:11 mml) in EEA-t (I nmL) was Paduksd1/sds azi ne
(35%aq. 0.25 m-, 2.73 mmol) and the 10. solution was stirred overnight at
anbi ent tenperature. The reacti on was fi-p%ered through a . dl ass: frit and
washed with EtOH The filtrate was concentrated in vacuo to-give the title,
conmpound (0.056 g, 96% The title conpounds for Exanples 92 -.93 were
prepared by a nethod anal ogous to _that described in Exanple 91 . 15

Exanpl eRR 92~- S02- | EXari¢ 93- SO2NVe2Me 30?%eptenb=R‘2004 62 1=

(2R) - N- (2=Ami no- et ¥ = N=(5—chtoto=—2—(214=(4t ro=benzyt)—24{ net hyl - pi pe
razi n, | -y.ij-2}6x0-ethoxy)-bepzyl)-gyanpguan ne 6 A Sol ution of
2-(2-arninorriethy] -4-chl oro- phen)xy)‘éz “K;;}4- uor o- benzyl ) - 2{ et hyl -

pi perazi n- 1-yl ] - ethanone (0.025 ¢ 62 apd di phenyl
cyanocar boni m dat e3f6—-61+6—¢ -0{-668—mel—-h—et-haneol—{(d—)—was heated on
a shaker plate at pUOC After 22 h eth IeEkdian‘Mg (0. 008 nL . 123 nmol )
was added and the fesulting solutfon S ted{ on a shaker plate-at 60C
for an additional [ 21 * h. The so|ution coolad to ambient 10

tenperature, concefggated amdpur]fied using radipE—chromatoegraphy to yield
the title conmpound (0.021 g, 67@?. uﬁLLJf?;Lconpounds for Exafples 95. -
96 were prepared by a nethod ana QCN s descri bedin ExaLpIe 94.

O Me CH2NHR20 R2. ' Exanpl eR .R 9b H ~NH2 96| CNH

84 Q H

O A

LLI/U\O\\\'D

Example 86

.\ E JLN,a\,NHAc
F
(2R,58)-(N-{2-[3-(5-Chloro-2-{2-{4-(4-flucro-benzyl)-2,5-dimethyl-piperazin-1-yi}-
5 2-oxo-ethoxy}-benzyl)-ureido]-ethyl}-acetamide

To a solution of (2R,SS}—5-ch[oro—2-{2-[4—(4—ﬂuoro-benzyl)—2,5—dimethyi-piperazin-1~
l]-2—oxo-ethoxy}-benzylamine (0.200 g, 0477 mmol) in methylene chloride (10 ml) was
added pyridine (0.077 mL, 0.954 mmol) and 4-nitro pheny! chloroformate {0.097 g, 0. 525_
mmol). The resulting mixture was stirred for one hour at ambient temperature and then
10 concentrated in vacuo. The residue (0.055g, 0.094 mmol) was dissolved in methanol {1 mbL).
N-Acetylethylenediamine (0.019 mL, 0.188 mmol) wés added and the reaction was stirred at
room temperature over night. The reaction was concentrated in vacuo and chromatography
on silica gel gave the fitle compound (0.019 g, 27 %).

The title compounds for Examples 87 — 90 were prepared by a method anaiogous to

15 that described in Example 86. '



N, NH2 H 30 Septenber 2004 WO 01/72728 0 PCT/1 SOY/ 00: 75 %P? %I e 97
(2R, 55 -5-Chloro-2- 2- Q 4-fluoro-ben 12,5-dineth |- i30T SPIPRE
~-2-o0xo0-etho -N nethyl - benzenesu | fonam i de 5:

5- Chl or o- 2- net hoxy- N- et hyl - benzenesul f onam de To a solutlon of

5- Chl or o- 2- met hoxy- benzenesul fonyl chloride (1.0g, 4.15 nmol) in
tetrahydrofuran(8m ) was bubbl ed net hyl gl ne gas until saturated. The
reaction mxture was sealed with a septa and stirred overnight at anbient
tenperature. The reaction m xture was then concentrated, triterated in

di chl or onet hane and ether, filtered and dried yielding the 10 above titled
conpound 1.05 g (>100% mhlte solid. Cl

5- Chl or o- 2- hydr oxy- N- net hyl - benzenesulfona o’ To a solution'of sodi um
hydride (60%in mneral oil, 90.24% I) in. dry dinethyl
formam de was added thlophenol (0. 22 n10 2.P5mmol ) dropwi se. To this was
then added 5-Chl oro-2- met hoxy- N- et hyl - pnz@heERY, f onani de (531 ny,
2.25mml ) followed by 15 refluxing :ﬁahours The reaction m xture was
cooled, diluted w th ethyl acetate,Ag shed with a INsulfuric acid
Solution. The organic | ayer was par ted dried" over magnesium sulfate,

filtered and concentrated in vacua. Ch tography on silica gel vyielded
the above titled conmpound (320mg, S53% WA ,el) (2R, 5S 5-Chloro-2- 2- 4-
4 fluoro-ben t -2 5-dineth |- i ‘erazin-1-.1 -2-ox0- 20

' ethoxy} - N- et hyl | B&ffPnesul f onahi de ToRA solutlﬂﬁ of (2R, 58) 2- Chl or o- 1-
[4- (4 fluoro-benzydy =2, S-darmety|=prger dlel- =y et-hanere—345ng, 1.26
mmol ) in butanonef (12m ) was addgd 5k Chl or h‘grroxy N- et hyl 4
benzenesul f onami (280my, 1. 26mpf L, t ssNUn1,arbonate (348ny, 2.52mmol)
and potassiumiodide (209my, 1.PSmmol). The regulting reactiof mxture
was. refluxed for[3 25 hours. It Wascnllowed tof Beol, dilTuted ?’th.ethyl
1

, dried over

acetate and washgd with brine. The, g c_Nl aypr was separate
magnesi um sul fatd, filtered and konte ?gﬂiégi vacua. Chrona{ography on
silica gél gave the above titled conpound ng, 53%yield). 30 Septenber
2004 -64 The titl%gcormcunda £ o l:v::r‘rhl es—98. --t 100 were prepared by a
net hod anal ogous {t 0 ' (CNH (Me
. i/lLN’\/N\)
. H
90 . ' ' M
0 0 €
E H

: 5 o (2R 5S) 2—Ammo-ethanesulfomc acad 5—chloro-2-{2-[4-{4-fluoro-benzyl)-2 5-
vt - dlmethyl-prperazun-1-yl]-z-oxo-ethoxy}-benZylamlde o
_ (2R 55)—2—(1 3-Dluxo-1 3—d|hydro-zsomdol—2—yl)-ethanesulfontc acxd 5-chloro-2-{2~[4-
3"(4-ﬂuoro-benzy1) 2 5-d|meihy1 _plperazm- ] 2-oxo-emoxy}—benzadamlde .
o To a solution of (2R 58)—5—chloro-2-{2-[4-(4—ﬂuoro-benzy|}-2 5—d|methyl-plperazm-1-
10 A‘»yl]-z-oxo—ethoxy}-benzyt amine (0 060 g, 0.143 mmol) in methylene chlonde {3 mL) was
added 2-(1 3-dioxo-1 3-d|hydro-1501ndol 2-yl}-emanesu!fonyl chlonde (0.043 a, 0. 150 mmot)
“and triethylamine (0.060 mL, 043 mmof) and the solution was stired 1 hr at ambient




t hat described in Exanple 97. N ,Me SO02R20 R2 Exanpl e L%EW 99 100 - NH2
-NNHMM Nthted:,i 3=0s-2002 CLMSPAMD 019140.83. P 30
Sept enber 2004 CLAIMS 1. A conpound of the fornula /(Z)ee ~(X)c~ (2/b R4
(Y)d N~ r--, | or the pharmaceutically acceptable salt thereof; wherein EPQ
" DG1 5ais 1 2,3,40r 5 27bisO0Il 23o0r 4.052002. . ..
cisOorl; dis 1, 2, 3, 4 or 5 eisOorl- 10 is 1. 2, 3, or 4, Xis (O,
C(S) or CH2i 15 Yis CH2, or if eis O, Y is CHR6 wherein R8 is hydrogen,
(C6-Cl0)aryl or NROR O Z is oxygen, NRO or CR'R12; each Rl is
i ndependent |y sel ected from hydrogen, hydroxy, hydroxysul fonyl, halo,
temperature. The reaction was diluted with saturated agqueous sodium hydrogen carbonate

and extracted with methylene chioride. . The combined organics were dried over magnesium
suffate, filtered and concentrated in vacuo. Chromatography on silica gel gave the title
compound (0.073 g, 77%).
5 {2R,58)- 2-Amino-ethanesulfonic acid 9-chloro-2-{2-[4-(4-fuoro-benzyl)-2,5-dimethyi-
piperazin-1-yi}-2-oxo-ethoxy}-benzylamide
' To a solution of (2Fi,58)—2—(1 ,3-Dioxo-1,3-dihydro-isoindol-2-yl)-ethanesulfonic acid 5-
chIoro~2-{2-[4—(4-ﬂuoro—benzy!)—2,5-di_methyl-piperazin-1~yl]-2—oxo-ethoxy}-benzylamide {0.073
g, 0:111 mmol) in EtOH (1 mL) was added hydrazine (35% ag. 0. 25 mlL, 2.73 mmol) and the
10.  solution was stired overnight at ambient temperature. The reaction was filtered through a

-glass frif_and washed with EtOH. The filirate was concenirated in vacuo to give the fitle
compound (0.056 g, 96%)
The titte compounds for Examples 92—93 were prepared by a method analogous {o
; that described in Exampie 91.

Me CHzNHRzo
Re _/[N ' |
15 | ﬁF
Example R R*
.. 92 g 3 0'\\/NH2 H
193 . -SOzNMez Mé



(C1--Co) al kyl, nercapto, mercapto(Cl-C6)al kyl, (C1-C6) al hi,o, -
(Cl-08)al kyl sui finyl, (G - C5)alkyl suf onyl , |9 $ptSiner 2004
(C1-Co6) al kyl t hi o( C1-C6) al kyl , (C1-C6) al kyl sul fi nyl (C1-C6) al kyl , (C1-
C6) al kyl sul fonyl (C, - C6) al kyl , (Cl-C6)al koxy. (C6-C10)aryl oxy,
- hal o(C1-C6) al kyl, trifluoronethyl, fornmyl, fornyl (Cl-C6)alkyl, nitro,
nitroso, cyano, (C6-Cl0)aryl (CLl-C6)al koxge- hal o( C1- C6) al koxy, -
trifluoromethoxy, (C3-C7)cycloalkyl, (C3-C7)cycloal kyl (C, -C6)alkyl, -
hydr oxy( C3- C7) cycl oal kyl (C, 20 C6)al kyl, (C3-C7)cycloal kyl am no,
(C3-C7) cycl oal kyl am no( Cl-C6) al kyl, ((C3-C7)cycl oal kyl) ((C, -
C6) al kyl ) ami no, - ((C3- C7) cycl oal kyl ( CiExasiptd 9ay| ) ami no( C1- €6) al kyl ,
« cyano(Cl-C5)al kyl, (C2- C7)al kenyl, (C2-Cf)al kynyl, (C6-C10)aryl,
(Cé6-ClD)aryl (C, -C6)al kyl, (C6-C70)ary ?-"C5) al kenyl, hydroxy(C, -C6)al kyl,
hydr oxy( C5- C, 0) aryl ( Cl- C5) al kylos_h €f6) al kyl t hi o( C1- C6) al kyl , :
hydr oxy( C2- C5) al kenyl , hydr oxy( I, (Cl-C6)al koxy(Cl-C6)al kyl,
(C1-C5)al koxy(C6 25 C, o)aryl (Ck KyTN QG’-\@lH'j'%lryl oxy( Cl- Co6) al kyl
(C6-C,0)aryl (C, - 06) al koxy( Cl- Cg kyl, afinb, (Cl1-cC5)alkyl anino,
((C1-cCo)al kyl')2am no, (C6-C10)ar’yl am no, (C6-Ct0)aryl (Cl-C6)al kylam no.
am no(Cl- C6) ai kyl . (C1-C6)al kyl ant Cl- Co6) al kyl , -
((C1-C6) el kyl) 2am no( C1- C6) al kyl, r.oxy( Cl- C5) al kyl am no( C1- C6) al kyl ,
(C6- C10) ar yl am no(Cl= C6) al kyl , | Ce6- ClOB:aryI (C1- Co)alkylam no(C, -Co)al kyl,
(‘C. 1- Co) al kyl-car (ZBhi)iK2miming-e(hy E:N"-Coitalbloy2-(lakaMmyblo{ebzyBA-nidthakinskzaii no,
(C1-Co)al kw@ﬁﬁmmém%g‘f&y _gg@(%ﬁ%iwng( Cl- C6) al kyl car bonyl ) ((C1-

- al kox

C6) al kyl.) am no( C%- Co),al kyl , - _ g/car,bo‘nyl ant no, :
(C1- 08) &l koxycar oﬁ‘?ﬂ}'i‘?’( (9}1/- 2dg Patinapiediyi-frehloro-phenoxy)-1+{4-(4-fluoro-benzyl)-2-methyl-
(.C1- 06) al k @ipecazirbbyilétharione (C12605) @béay lnmo() Ghd @bhahyk eyaneadrbsramié (6816 g,

C6) al kyl ) - | 1- C6) al Ar b |, . (Cs-C.
0y ar y1 (108 Efol b e, of Bd Wk s 7l ot S Bove. ' R 22 ,
e s S
=2 att ab 0% additional 214 It s°¢00 ient’
(chz g&éb;?&?ﬁ%tﬁg %ﬁ%ﬂ%&?&%@??x&%n _LSS%’Q- rCaGG?a? clé}‘arﬁatography to vield the title
CZO) ?:% yl l(E,GOl@BQvlaldKQOaT DWW/L)(.GIB%? abiupdunds fur lERAYHIES 950608 Iveyd prepared by a
1- al K enescAr ' ! L
gCG- C _%)) aryl (C, -ﬁ?ﬁ%&?@%gﬁyﬁFc?saggiea%kyI , (C 1-0p)al koxy(C1-

C6) al kyl car bonyl oxy(C, - C6) al kyl , am nocar bonyl ; (@1- C6) al kyl ami nocar bonyl ,

A1

((C, 5 Co6)al kyl)2am nocar bonyl; (C6=Co)aryl ocar bonyl ,
(C6- C10) aryl (C1- C6) al kyl ar ni nocar.bonyl ~y~agn rbonyl (C, - C6) al kyl ,
(C1-Co) al kyl am nocar bonyl (C1- C6) al kyl, {(Cl- CH
C6) al kyl ) 2ami nocar bonyl (C1- C6) al kyl, ( GMp ar yﬂ%ﬂ’nocar bonyl ( C1- C6) al kyl ,
(C - ©6)alkyl am no carbonyl (Cl-C6)al ky!l j-arri di no, guani di no, ureido,
PN

(C1-ce)al kyl urei do, ((C1- . 2 .
Q.

e T
| 95 ICN H

96 .CN H




) I kyl ') 2urei do, ureido(C, -Co6)al kyl, (Cl-C8)alkylurei dg@ §ep{gﬁ)b@l,wdj4

((C1-C6) al kyl ) 2urei do(C1 C6) al kyl , (C2-C9) het erocy
(C2-C9.) heteroaryl, (C2- et erocycl oal kyl (C1- C6) al ) and
(C2- C9) hewertp52#iB ( C1l- C6) al'kyl ; each R2 and R3 are in enderi/iBo1sed7ect ed

from oxo, halo, (Cl-C6)alkyi, (C3- C8)cycloafkyl,

(C3-C8)cycl oal kyl (C, -C6) al kyl, (C3-C8)cyél3-cal kytam no(C1-C6)al kyl, (C3-C
8) cycl oal kyl (Cl1- C6) al kyl am no( Cl- C6) al kyl, hal o( Cl-C6) al kyl

(C2- C6) al kenyl , (C2-C6)al kynyl, 15 (C6-Cl0)aryf, (C5-C, p)ary!(C, -C6)alkyl,
(C6-Cl10)aryl (C2-C6) al kenyl, HC(O-, HC(O-(Cl- Co6)alkyl,

hydr oxy(C, - C6) al kyl . hydr oxy( C2- C5) af kesmgle 9hydr oxy( C2- C6) al kynyl ,
hydroxy(C6- Cl0)aryl (C, -C6)al kyl, hydroxy(C3-C8yeycl oal kyl (C, - C6) al kyl,

t hi o( C1-C6) al kyl', cyano(Cl-C6) al kyl ,

hal o( C, - C6) al kyl car bonyl am no( C1- C6) al kyl
(C1- Co) al koxy(C6-C, 0)aryl (C1-C6) al kyl , C, -yCg) al koxy(C, - C6) al kyl,

(C6-C, p)aryl oxy(C, -C6)al kyl, (C6-CQ) arlyl (C,S 6>aHkoxy( Cl- C6) al kyI (C, 20
C6) al kyl t hi o( C1- C6) al kyl, (C1-C6) aI sul f@)’f’cl'\%l (C -ts)al kyl .

(C1- C6) al kyl sul fonyl (C1- C6) al kyl , roxfym Co6) al kyl t h| o( C1- Co6) al kyl ,

am no(C, -C6)al kyl, (C,-C6)al kylam ro( CG)aI kyl, ((CLl- . _

Co6) al kyl ) 2am no(C .C6) al kyi, (C6-Cl0O)arlyl ami no(C Co6) al kyl ,

(C6-C, 0)aryl (C1-C6) al kyl ani no(<B,3 I kyl,
(C1- C6) al kyl car bonyl am no( C1- C6) al kyl o( C1- Co) al kyl ,
am nocar bonyl am no(Cl- C5)al kyl, :
(C, -C6)al kyl am nocar bonyl am no( C1- C6) al F
((C1-Ce) al kyI 2am nocar bonyl am no(C 25 CG) al kyI )
: eyl 2 ethyhpipeain-1g «gmmmthq@}-u-

06) al koxycar bonyl am no( Cl 06) aI Krhéihyl byﬁ@@@g{,ﬁfgﬂﬁnqggal kyl am no(C, - C6) al kyl,
(C6- Clo%aryl oxy(5 " 0 I / ]

(C, -06)a ko>§y SN E- 8

(C6-C, 0) aryl PC&' ESB‘)t'ah kd‘xﬁ(@lor%mﬂwwanbmlfwly(CIOH@)(a.IDb,yI415 mmol) in

( C1- CO) al ky ketranpesirbn(aml Qvas%ﬁlle&yhﬁt%&lgﬁmél Quntﬁ:@)aﬁ‘:l‘é? (L THAT LR mixture
(C1- Co6) al koxycar 7{ oxycar

on
( Go. 70y ar y MEESSAsd s, foois Gusted alsrigiial Dot yRerature. The resction mixure
C6) al kyl ami Ml@ethEbawbntra(tﬁédzlr#éiét)ealirkq;cth)cﬂramﬂnmrean&emyﬂ filterébard dried yielding the
10) aryl am ngs@,@m@éwdom 6%1 &ﬁzﬁﬁé")& uﬁ’b ?dal kyl am nocar bonyl , ‘
car boxy(C, - C6) al F oxycar onyl ( C1- CG) al kyl,
(C6-C 0)aryl (Cl- Dy m.y..:: NELLSHIRGITId i nocar bonyl ( CL- C6) al kyl ,
(C1- C6)al kyl.am n’ocaasdnmmy lof @ddu%)tﬁdiridyél (60% in mineral oil, 90.24 mg, 2.25mmol} in dry

((C -Co)al kﬁ#rﬁeaﬂ %{m‘d&i ﬂ]%gﬂcjfw 225@1%62 §‘:5mmo!) dropwise. To this was then

C 0 |
( CG) g%) ZT y B%%ar %%;'SW%WQWPW&WHUW"(@ES@yWIW (531v@5 2- 251wl fpllayvedf by | |
( C2- C9) het eredioyiey foed Kolrs. ﬁ@&e@bﬂﬂﬁﬁ;@ﬁ@ﬁés}’éoob@@Iul@@Mﬁb@&%ﬁfélé}ﬂdW hédl

é‘yEglggg) S-SHEglgh Ia 1%!75&}5”0299@ solution t eH’nelgx"ga%sc layer was separéilvg) d_l'lelgooj\-lgll %ggges%mpl /T'B

sulfate, filtered and concentrated in vacuo. Chromatography on silica gel yielded the above
titled compound (320mg, 53% vield). '
(2R, 58)-5-Chioro-2-{2-[4-(4-fluoro-benzyl}-2,6-dimethyl-piperazin-1-yl}-2-oxo-
20  ethoxy}-N-methyl-benzenesulfonamide
To a solution of (2R, 5S)-2-Chloro-1- [4-(4-fluoro-benzy!)-2,5- dlmethyl-plperazm -1-yl}-
ethanone (375mg, 1.26 mmol) in butanone (12ml) was added 5-Chioro-2-hydroxy-N-methyl-
benzenesulfonamide (280mg,1.26mmofl), potassium carbonate (348mg, 2.52mmol) and
potassium iodide (209mg, 1.26mmol). The resulting reaction mixture was refiuxed for 4
25  hours. It was allowed to cool, diluted with ethyl acetate and washed with brine. The organic

layer was separated, dried over magnesium sulfate, filtered and concentrated in vacuo.
Chromatography on silica ge! gave the above titled compound (320mg, 53% vield).
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. R14R 5N(C, - C6) al
(C1- Co6) al kyl
(R5) r (R6)9(C3-C,

(C2- C9) het eroary

4 C6) al kyl,
Kyl

o) cycl oal kyl ,

| car bonyl ,

-(C2- C9) heteroaryl (C, - C6) al
mherein R14 and Rt5 are each
or (C, -3C6)al kyl carbonyl ;

5 wherein f

(C2-C9) h eteroaryl (C, -
(C2- C9) het er ocycl oal kyl ( C1- C6) al kyl ami nocar bonyl ;

i ndepen

or

l %%ﬂ rp?er 2004
R4 is (R5),(R5)$(C5-C o)aryl,

(R, (R?)h(C2-C9)heteroaryI,
(RB)r (RN, (C2- CE)heterocycIoaIkyi,

is 1l 2, 3or 4, gand h
are each independently 0, 1, 2 or 3; R5-64s one to three groups
- independently selected from (C2- C9)heterocycl oal kyl carbonyl ,

(C, 10"

C6) al kyl am nocar bonyl ,

‘06) al'kyl sul f ony| B tile @npddBlisifok Fanmilescsar tinydre prepared by a method analogous to
ur ei do(C, - %%&aﬁbamnarqaﬁm?l@@w'

- C6) al kylureido(C, - .
((C, - CB)aIkyI)Zureldo(Cl Cﬁ)alkylanlnocarbon | Ci

(C1- C6)a|ky|an1nocarbony|
bonyl ,
anino,

hal o( C1- C6) al kyl
(C -
(C, -Co)al kyl sul f

cyanoguani di no( C, - C6) al kyi car bonyl ami, i
C6) al ky[ cyanoguani di no(C, - C6) al kyl ¢
((C, -C5)al kyi ) 2cyanoguani di no(C, g3
C6) al kyl car bonyl am no, am nocar bonyi ( C

N - .
Lifjﬁflkylcarbonylanino,

(C2-C9) heteroary

arni no

am nocar bonyl , -

Co6) al kyl am nosul f onyl (C, - C6) al
C5) al kyl car bon

~Mec, SGB

yl am no,

onyl am no(C, -

| (Cl1-

(C -
car bonyl ,

amgynosul f

rbo

C6)a|ky|carbony|an1no (C2 Cs)heterocyclo | Kyl (C1 C6) al kyl car bonyl am no,

~am nosul fonyt (C,

arni no(C, - C6) al k
((C -Co)al kyl) 2a
C9) het er'ocycl oa

am nosul fonyl (C, |

(C, -Co)al/kyl am n
((C, -0C6)al kyl) 2apy

L
l’ “‘kéM r\yl bal JUTT
bylureido, (C -

_yl anrmTIT

A A
CH alkylgﬁlno(C,-(

Pho(C, - C6) al kyl

C5)a|kylureido
ocarbonyI(C -

Cﬁ)aléyluteydo

ur ei do;iit2- 20

- aifix carggny!

e/~ AWl

. Me

al kyl ur ei do,

acetyl am no(C, -Q
--CB)aIkyI)anlno(

0 VaI_DUIIyl \C,
6) al kyl ur ei do,
C, - Cﬁ)alkylureld

C6) al kyi sul f onyl

\L A
Ay ey r\yl tH-e+ A= B>y

[Gaeetutd (g

, 'hal 0(C+Co) a

e al

((C, -Co6)al kyl)2am no(C, 25 CB)aIkyIsquonyIanlno
acetyl am no(C, - G6) al kyl sul f onyl am no,

Co6) al kyl sul f onyl
(C, -Co6)al kyl urei

WA |
a0 WA ey o g

anm no,

do(C, - Co6)al kyls

I/yl am nn/(‘ . m\

ul f onyl am no,

((C, -Co6)al.kyl)2ureido(C, -C6)al kyl sul fonyl am no,
C6) al kyl sul f onyl am no(C, - C6) al kyl sul f onyl am no,
cyanoguani di no(C, - C6) al kyl sul fonyl ani no, -

(C, -06) al kyl'cyanoguani di no( C, - C6) al kyl sul f onyl am no,

((C, -C6) al kyi ) 2cyanoguani di no(Cl- 30 CB)aIkyIsquonyIanlno
-am nocar bonyl (C, - C6) al kyl sul f onyl ani no,

C6) al koxycar bonyl am no. ( Cl- C6) al kyl'sul f onyl anmi no,’
C6) al kyl am nosul f-onyl am no

am nocar bonyl (C

do,

al kyl urei do,

o,

kyl sul fonyl ani

(C,- |

.armi'nosul f onyl am no
((€,-C6)al kyl) 2am nosul f-onyl am no

no,

C,JCB)akaiureido,

amrm(Q-

(acetyl) ((C, - C5)a|ky|)an1|no(C -
urei do(C, - Cﬁ)alkylsulfonylanlno

(C!-



N1 £°C, - C6) at kyl sul f onylaeg xgy
het‘ver @cycl oal kyl car bonylanragl Co) al ky k%ﬁ@lséfﬁ
69) het er oar yl oxycar yi am no(C CG) al kyl sul fo m no,
’09) het er ocycl oal kyl (C, - C6) al kyl cyanoguangsti no,
(C2- C9) het er oar yl (C, - 06) al kyl cyanoguani di no, cyanogoagkgdt8fber 2004
(C, - C8) al kyl cyanoguani di no, ((C1-Cg)al kyl) 2cyanoguani di no, ( C2-
. €9) het er ocycl oal kyl cyanoguani di no, (C2-C9) het eroaryi cyanoguani di no, (C2- 3
AI\/ENDED SHEET -27-05-2002 Partied 13 D@:;_RW CLMSP. AMD ;: PO. 191408%9- _PC
- "1 B 01-003775 5 - 68 %gSSe te J@g am —am no(C, - C6) al kyl cyanoguam di no,
C, - C5)a|ky|amno(C '?1 d|no ((C, -
C5) al kyl') 2am no(C, - C6) al ky yanoqg@nl d| no, RZ '
am nocar bonyl (C, - C6) a kyl’cyéﬂ u’am'dx
C6) al kyl am nocar bony) -C6) a yl cyen guan d| no
((C -C6)al kyl) 2am nocar bonyl (C - CB)a anoghs | no.
ani nocar bony[ (C, - C6) al kyl am no, %Ff kyl fli fo ylam no(C, 5
C6) ai kyl ami no, (€, - C6)al koxycarbon m no( C, - C6) ai kyl am no,

ami nOSU'f0”)5}ﬁ@phart@@ﬂe@hi‘a}ﬂ&Qéﬁeﬁﬁble@%m@@oh%@feﬁﬁry| (. C) ai ky! diPR®: DG 1

acetyl a no(C, - :§ %%1 %

(acetyl) (C, - CB) §I'5k{7 yam N c1- c6) al kyl ami no, 27 05, 2000 -
(C - C5) al koxycar baatyi(Z.3-«€8) al kyl am no(C, - C6) al kyl,

cyano(C, - C6) al kylarg #qal kyl, am nocar bonyl (C, - C6) al kyI am no(C, - C6) @yl
acet yl am no(C, - G6) al ky[ am no(Cl C5) al kyl

(acetyl) ((C, - C8) ar%rr?)%rﬁ%é(c C6) al kyl ami no(C, 10 C6)al kyl ,

(G, - C6) al koxycar baoyorltani no( C, - C6) al kyl ami no(C, - C6) al kyl, (02-

C9) het egpcycl oaf gl‘cgqéc(ﬁ,r‘qbonyl am no(C, - C6) al kyl am no(C, - C5) al kyl, (G2-
C9) het eroaryl oxycarbonyl aii no( C; - C6) al kyl ani no(C, - C6) al kyl,

cyanoguani di no( CXis @)y ereritzno( C, - C6) al kyl ,

(G -C6)al kyl cyanggiem, drl|ﬂ@$@¥@¢ﬁﬁkwh@8hm@(sﬁmydﬁﬁéra|(@¢ Yot 65 NRPR'®;

C6) al kyl )chanoggﬁnlxdlerr\]o %yl am no(C, - C6) al kyl ,

(C -CS)al kyl sul fony ho(Co ) al kyl am no( C, - C6) aI kyl ,

ur ei do( C, - C6) aI k?ﬁﬁarﬁt nlé(@@@ﬁ)@ﬂky?'ed?@?fm(DEb'seiJm@fh Uiy kg U);’drOXySU"Dnyl halo,

C5) al kydsam @icGatkD) médsipto, mercapto(C, Cs)alkyl, (C1-C.-,)alkylth|0 (C1-Celalkytsulfinyl,  (C,-

i nocar bonb q>3 S e e e

(Cg) alcggll firﬁdﬁwsaiﬁqmmﬁﬁ&):?l.agsfﬁs)agory (Céf;-&c,)aigyE;‘t’yﬂézli%(c1-Cg.;éa)lkylE triflucromethyl,
: al Ky A1k, it los¥] Sahbqayta o JalkeR), abk 1»CB)aIkoxy,
& nosul ford! Lo ”°C?§y%§¥c&o&w‘:§f¥ﬁ¢f§%‘éﬁ TR L
Kyl oxycar bo@e)d!“am (G COryckB)kalakro, (CL2-)Q@)chtylemboilsiCamlily |(t€a+<blnwbamm@(,c -
Sﬁéﬁl,;ﬁ;ﬁ?&?ﬁ%%“&%go(ﬁ ﬁéy@L%Ml’lfCrCs)ailzy &amrnoSC, Celgjlol oyano(Cr-Cealkyl,  (Cx
cyano( C, - CoyeEic Tt B Bty ARk s CIA, (CoCrlar(C-Colatkeny,
ani no( C, - Cojyatdey(Caai)aiepar bodrykaod-CQforeC, Cajsadiky | hydroxy(Cq-Ce)alkylthio(C~Cs)alkyl,
(C, - 06) al ky} AR CnakdR! Kydr ST EEHBAPY ! BTENA Syt (¢l Jamoxyice-
25  Cyo)aryl{Cy-Ce)alkyl, {Ce-Cqo)aryloxy(C-Cglalkyl, (Ce-C,g)aryl(C,-Ce)alkoxy(C4-Cg)alkyl, amino,
(C+-Ce)alkylamino, ((C.-Celalkyl)z;amino, (Ce-Ciolarylamino, (Ce-Cao)aryl(Cs-Ce)alkylamino,
" amino{C4-Cglalkyl, . (€C4-Cg)alkylamino(C,-Ce)atkyl, ((C1-C5)alkyl)zamino(CrCs)alkyl.
hydroxy(C-Ce)alkylamino(C,-Ce)alkyl,  (Ce-Cio)arylamino(Cy-Ce)alkyl, (Ce-Cig)aryl  (Cs-
Ce)alkylamino({C4-Cg)alkyl, (C4-Ce)alkylcarbonylamino, {(C4<Ce)alkylcarbonyl){(Cy-
30  Cejalkyl)amino, (C+-Ce)alkylcarbonylamino(C,-Ce)alkyl, ((Cy-Cs)alkyicarbonyl){(C-
' Cs)alkylamino{C,-Cg)alkyl, (C1#Ce)alkoxycarbonylamino, (C,-Cg)alkoxycarbonyl){C;-
Cs)alkylamino, {C1-Ce)alkoxycarbonylamino(C4-Cs)alkyl, (C1QCﬁ)aIkoxycarbnbny)((C1—

Cs)alkyl)amino{C,-Cs)alkyi, carboxy, {C,-Cs)alkoxycarbonyl, {Ce-Co)aryl(Cs-
Cs)alkoxycarbonyl, (C1-Cg)alky!carbonyl. (C4-Ce)alkylcarbonyl{C,-Cg)alkyl, (Cs-
{
AMENDED SHEET | B o



) ;E%Eke i 2am no(C, - C6) al kyI am:snecarh ban kam no( C, =C6): ik dr@x (
C Co) al k m nocar bony| am no(C 30 I kyI
ﬂ(C C6) al kyl carbonyl a m no( C, - C6) al kyl asé-nocar bonyl am no(C Co5) al kyl, (C, -
36) al kyl sul f onyl am no(C, - C6) al kyl anmi nocar bonyl am né¢ Gexbymbky|- 2@ -
C5) al koxycar bonyl ami no( C, - C6) al kyl ani nocar bonyl am no(C, - C6) al kyl , (C2-
€g) het er ocycl oai kyi oxycar bonyl am no(C, - C5) al kyl am nocar bonyl am no( C-Cr,)al
kyl, (C2- C oJarylcarbonyi, (Ce-Cuolarylcarbonyl(Cy-Celatkyl, (Ce-Cio)aryl(C+-Celalkylcarbonyl,  (Ce-

Ca) et et 0ar Y] SRR COMEESTRNRE Conghlel L EoaLRAnY! Il SR (2

(C2- C9) heterO@mh-:yll (C - Ca%cmwnm ﬁe)e@mmwpwﬁpn@é @kylcs) al kyI(C1 -Celatkoxy(Cy~

ur ei do(C, - @férus b)@ﬁz};al kxélm.nc(cgbony; (C1-Cs)alkylaminocarboryl,  ((C-
) al ky! urel g 0 Lurel d lgm c}/ ‘5 68 Cig) 1(C1-C5)alkylammocarbonyl
((C, - CB) &l ket 2éﬁ“d‘8%"(‘i? r@b)%mﬂ}/é H‘B%?‘ib ¥k ey arRY

‘cyanoguani diamparb&sg)(al-Rybikyiei do( C, -(CeLgblkyaminocarbonyl(C4-Ce)alkyl, ((Cq-

hal o( C, - C6 | f L C8) al ) ]
| a?n (r)lg)( Cy- C%S)%é)f’% [ urmn né’ ﬁ%gfﬁ?ﬁ%% )a (Eybm)a(%aml(r%gt):ar?onyl(g}n CeJalkyl, (C;

C6) al kyl sul ﬁ@)ﬁ%{lamﬁnn@ﬂr®n.y@,)gd)q{m amtdlno guanldmo ureido, (C1-Cﬁ)alk uCreido {{(Cs~

. ((2 g Og%ggkg )Lnlg\ §,Dieh( Gre-zciagc)@ctéfamwu d@%)éik?lmel'ﬂb(@rCeqﬁl)WJ Kh- cs)éneﬁwmﬁo&{g;w
- rinte
T O e o S B0 Ba e eyl | PR P
(acet yI )((C(sz)rmltd(wryle(}n@tbﬁ@l@i C6) al kyl sul f onyl am no( C, -C6) al kyt,

urei do(C, -C6)al k Eé{lllf\fzoé]-)ﬂl ﬁmé?t.o(@epg@eﬁ{ﬁ(lélelecté@ from oxo, halo, (C-Celalkyl, (Ca-
.Cg) al kyl ur ei do(C Co) al k%l sul f onyl am noi‘ Cl-

e bl Lot Sy i B ¥ tgmipaiGComtiol, (G-

(C -Co)al kyL)sydld‘a(klplyd:ammlq@ﬁ;m@ﬁ}m)dﬁw S Ulafo(vyC datiyho (T3 058|@)th I@d-cs)a[kyﬂyl

cyanogug ' d' cha E{W@é@ﬁg (;Cm)'agﬁbg-lck)\é'kenﬁ C H- GO, HCOHCr-

‘) al kyl an| d| 2@& a I am noﬁ(l[ (o

06) ai kyf)z(gy)amgdyﬁtcar FéJ@kvicd)va'IOWPs ﬁ'w af e '5 ’R’{n ¥(Cs-

am nocar bony oﬁﬁi(&@,}aﬁlyk}ﬁb(&diyiwal)@ﬂlbﬂn(l@1-Cﬁ)é)k&ll K (C1- Cﬁ)alkyl cyano(Cs-Ce)alkyl,

(& SRR Al R G s Ry 65

I, (C2 C5)3|k0XY(C1-Cs)3lkY' (Cs-Cio)aryloxy(C-Ce)alkyl, (CG-Cw)aryl(C-, Ce)al OXY(C1 Colalkyl, [T

20  Cealkylthio(Cq-Ce)alkyl,  (Cy- -Ce)alkylsulfinyl(C,-Ce)alkyl,  (Ci-Ce)alkylsulfony{Cy-Ce)alkyl,
hydroxy(C1-Cs)ail§y1thio(c1-Cs)alky!, amino(C,-Ce)alkyl, (C,-Cs)alkylamino(c,-Ca)alkyl. {(Cy-
Ce)alkyl),amino(C,-Celalkyl, (Ce-Colarylamino(Cq-Ce)alkyl, (Ce-Cro)aryl{Cs-Celalkylamino(C,-
Ce)alkyl, (C,-Cg)alkylcarbonytamino(C,-Ce)alkyl, azido{C4-Cg)alkyt, aminocarbo nylamino{C-
Celalkyl, {C,-Ce)alkylaminocarbonylamino({C,-Ce)alkyl, ((C,-Cs)atky!)zaminoc_arbonylamino(Q-

25  Cglalkyl, (C1-Ce)alkoxycarbonyl(C,-Cs)alkytaminocarbonylamino(C,-Ce)alkyl, {Cy~
C;-,)alkoxycarbonylamino(c1-Cs)alkyl, hydroxy{c1—Cs)glkylamino(C1-Cs)alkyl. {Ce-
C1o)aryloxy(Cy-Ce)alkylcarbonyloxy(C,-Ce)alkyl, (C,-Ce)alkoxy(C+-Cg)alkyicarbonyloxy(C,-
Celalkyl, (CG~C1q)aryI(CT-Cs)alkoxy(C1-C5)aIkylcarbonyioxy(CrCﬁ)alkyl. (C+-Cs)alkylcarbonyl,
(C4-Ce)atkylcarbonyl(C4-Ce)alkyl, carboxy, (Cy-Cs)atkoxycarbonyl, {Ce-Crojaryl(Cy-

30 Cg)alkoxycarbonyl, (CE-C,o)aryI(C1-Cﬁ)alkylcarbonyl. aminocarbonyl, A (Cy-
Cs)élkylaminocarbonyl. ((C+-Ce)alkyl),aminocarbonyl,  (Cs-Ciglarylaminocarbonyl,  (Ce-
Cw)aryl(C1-C;)alkylaminocarbonyi. carboxy(C,-Ce)alkyl, (Cy-Ce)atkoxycarbony{Cy-Cejalkyl,
(Cs-C10)aryl(C1-Cs)a!koiycarbonyl(c1-C6)alkyl. aminocarbonyl(C4-Cs)alkyl, {Cy-
Cs)alkylaminocarbonyl(C;-Ce)alkyl,  {{C4-Ce)alkyl),aminocarbonyl(C4-Celalkyl, (Ce-

35  Cyo)arylaminocarbonyl(Cq-Celatkyl, (Ce-Cro)aryl(C-Co)alkylaminocarbonyl(Cy-Celalkyl,  (Ce-
Co)arylsulfonyt, (C2-Co)heterocycloatkyl, (Cz-Cg)heteroary[, (C,-Cgheterocycloalkyl{Cs-

Y | AMENDED SHEET 27-05:2002
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@ Eoyhetargaryl oxycar bonyl ani no(G:::C6) al K
éﬁ? ‘ bgf 71 no(C, - al kyl , &—

(C = CG) al kyl ami nosul f on m no(C CG) aI kyI
-«((C, -06)al kyl) 2am nosui f onyl am no(C, - Ca)sa.l kyl, cyanoguani di no

(C, - CB) al kyl (cyanoguani di no) (C, - 06) al kyl, ((C,- 43" 8 R enbe %560

C6) al kyl ) 2( cyanoguani di no) (C, - C8) al kyl ,

( C2- C9) het er ocycl oal kyl (cyanoguani di no)(C Co6) al kyi ,

- (C2- 09) het erc,oyaw?i Q6. &y diroarfifd, ad amly( @ryramtjumcﬂ)an@b\mre.ﬁ:a:)‘abkwh‘s &@2eddh
0

E??z“%?LS?Z?%@pw%eéuﬁagegb%ﬁ@r RteoleiPans,
( C2- C9) het eroarylm eRéﬁoaéxgmcgawnmjmm(@bﬁ@myGoaim)@F)K@T)p(caﬁam@*(e@aryl or

C6) al kyl (c Ik | :
. (C) CG%laI( kzﬁﬁﬁﬁg&%f\% &%‘& y'g%)éyan)c/)guam di no) (C, - C6)al kyl,
((C, -C6)al kyl )ZaMWEﬁ("U'SG}S% 3% $1 (cyanoguani di'no) (C, - 06) al kyl , ani no

E:(ér b(():ggll I(E - éfmloh(aﬁyaéwgl ” ht?gbrﬁheﬁﬂa?uli(@ z663;al kyl , I

al kyt am nqgarhbon a a no
((C -Co)al )Iéyl )Za%cznoéar)t/) yl (T, l%‘%) al® KOU%%ZyQQ 3‘%‘? i né§3 f}LJﬁy (Cz
am nosul f onys)hee@cy@aykylckiponyti nosul (ﬁmﬁ?y]hete(qacylcart@ey'al kyl ) qi'b%tﬁfloﬁ"c}(ﬂ b

C2- C9) het f | Lt A i
ﬁ;a) al k) 1 Smenko%béf;m%gbwl ony (Czﬁmh@%(&yctsﬁmbk-ﬂa)ammm eonyl,, (C +C

(&~ BT P BT e ey S R P RPITSEVE on[oido(Cr-Cosiaminocarbon,  (Cr
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am no( C1- C6) é!lalrégﬂu Cotpihyveeia@3 - () Oplelkpi{l Teyp)a(yB1reides) £Ck-klatyihu(eio, Cold(Ry |
(C1- %) al kyl @gyam Qamgﬁ}&ey&l oalureraeke, @9551 Xy (G @@)bﬁ’e!;llﬁbétdo(@@s)alkyl (Cr

C6) al koxycar K ur ei -
(1 06) ol kyutePl 6 BARIS A (Eesiotpi 23?’O%%%V?CE‘)‘((%‘)OENW’B'SP(Q"Cs)a”‘)f'
(C2- Ca) heter W%b&t(l&y—bé)@kyh@@ﬁia{bky:ls)alk:ﬂl Ahglof@p-@iJatky rotan( 0-0galky, Cl gian(¢,-

wherein cgiscly lk%ﬁé (- &&&1 L%T&H Wﬁgglk' 1S .2 \f(c IS owéa%?%yl(@ '@sgﬁe_f@h)ﬁ{f(?d%é

conpound 2ccord
2 Yis mzép)a@r'hglnf@%md% wsce]zaikségwr@ml@ @méﬁbmylmamm & rCRgkoxy(Cy-

hydrogen or €CGak@8arBbdyilycinfmidd corrpoeénmmag@aﬁyn)ucgcm|k9:bgwcma&udov\her ei n(@,-i s
1, Xis C(O I, S NROR7; andﬁ%are
5

each i ndepengéﬁlﬁ?vcﬁrbﬂr}yhgbéﬁ)alf@fr%ﬂﬁ %@Wﬁg'{‘iﬂ B3 al kyl car bonyl

and. Z i s sel Egelsekytarbonytaminod® etyeikytradiosylighginadidox y d EaC. BRI Ronyldheinemid R
and R12 gy e hﬁgb%%ar@dﬁ?l)(wf%@r)ﬁy%aﬁﬁdd s hydrogen or (Cl1- Cﬁba M‘Jfry]é,&

conpound accor I n eretn R4 is
(R5) r (R7) h(C8 T%EP%@B&’PWQ'W@WE% f,g and & g@w gfbe%%‘!ﬂm"pqparboayl)(ﬁcf
P.rinteci n oaammcm@mwﬁmww@ﬂﬂ@&&may@@'hﬂnnGIL (03T )atylemitbcatbobgpi@aber

2004 8. A COQQW g?lﬁ%r@%lgl ”%&%rﬁb@@/@%ﬁl%er gla mgfﬁdbs S(%L-%C)taﬁgla anhitd} liane

group - consi
( C2- C9) het erﬂ%ﬂ?'@ﬁ”@é‘?@oﬁ@?'ky'( @2-Cabstheest o4 y?()'@‘efeef)c@lak‘yﬂ affzrfod witeseriyiC-

“(C2- C9) het er og¥iky ead lo,sldgﬁ&te%}@d:dwl(ar-og)am;ar bonyl ,
l(J?él ((j:g% acl:l-k)(/:ls)s g: LSﬁglmanmocar Bée rFups u@tlelpgn enﬂy seIeCQec}/ }rOm hydrogen, hydroxy. halo, {(C+-

C6) al kyl ur ei @RIg)- C6)-&) RW‘W%C&@&J@{@%W’SUW"W {Cr-Ce)alkoxy, hydroxy(Cs-Ce)alkoxy,
((C1- CG|) ?l ky&a)of%@lreg)QQ,(ICf%m%)n&fokwagBthl 1}amMJ< (Cz-]gs)alkenyl (c Ce)al nl (Ce -
ani nosul f ony, r bon anj.po

06) al kyl ami n ‘&)O%Cr? E‘“%@%@C%}?)ﬁﬁwyl rPonyr g%g% E}f' n;(gl %}? Qﬂ%@%’! affieno,
cyanogu&Ai dlfhum)ewr@&. ai kyCe&idryiid @ajatiylamin®l - CG)(@I: ky)elkylsatbenysaniich, no( JG+-
C5) al kyl car gy %ﬂltﬁ Ra¥dnylamino, (((:fL e akenyicarbonylamlno cycloalkyicarbonylamino, (Ce-

Cl- C6) al k anogyanj di no car bonyl am no,

gﬁn nocaa bony ’C)eyy QUW'P?:ar bonyl (%O‘l&y)a'kyicarboxylamm' (C-Ce)alkoxy(C+-

(C2- C9) het er@ialiylceCon@piad.ky| carfBpOybisoryn@borly@2-Ce)alkylcarbonylamine, {(C+-

C9) het er ocy . 0al byl kyBahLT “y ANk bonyl)X (Cy-Cs)alky! c

am nosul fonyl C1- b }ﬁl{( Icarwnﬁ?@ BV i@ koxycarbony  (Cr-Coa yhyamino, - (Cy-

25 Cg akylsulfonylammo arnmo(C,-C.—,)aIkyl ~ {C+-Cg)alkylamino{C-Cg)alkyl, {(Cq-

") g Cﬁ)alkyl)zamtno(Ct-Cs)atkyI, 7 _(C,-Cs)alkylcarbonyiamlno(C1-Ce)alkyl, (Ce-
Cipjarylcarbonylamino(C,-Cs)alkyd, ((C1-Cs)éfkylcarbonyl)( (Cy-Celalkyl)amino{C,-Cg)alkyl, (C+-
Ce)alkoxycarbonylamino(C+-Ce)alkyl, {C+-Cg)alkoxycarbonyl, © {Ce-Cqp)aryl{C+-
Ce)alkoxycarbonyl,  ° (C;-Cg)alkylcarbonyl, (Ce-Cho)arylcarbonyl, (Cg-Cio)aryl(Cy-

30  Celalkylcarbonyl, aminocarbonyl, {C,-Cg)alkylaminocarbonyl, ((C1-Cs)alkyi)2aminocarbony_!,
' {Cs-C1o)arylaminacarbony!, aminocarbonyl(C,-Cg)alkyl, (C1~Ca)aIkyiaminocafbonyl(C1-Cs}a!kyl.
({C+-Cg)alkyl);aminocarbonyl(C4-Cg)alkyl, (05-01o)afylaminocarbonyI(C1-C5)alkyl,- guanidino,
ureido, {Cy-Celalkylureido, ureido{C;-Ceg)alkyl, {C,-Cslalkylureido(C,-Ce)alkyl, and glycinamido;

R’ and R are each Ihdependentiy selected from the group cansisting of hydregen, {C4-

35  Cslakyl, (Ce-Ciojaryl, (Cs-C,o)aryl(CrC.-,)alkyl, (Cs-Cs)alkylcarbonyl, (C,-Cslalkylcarbonyl(C,-
Colelkyl,  (Ce-Crolaryl(Cr-Celalkylcarbonyl,  (Ce-Cro)aryi(Cy-Celalkyicarbonyl(C -Cealkyl,
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am no( Cl- C6) al kyl urei do, (G -C6)al kyl am no(C1-C6) al kyl ure ,

((C1- 06) al kyl ) 2ar ni no( Cl- ©6) al kyl urei do, S0 September 2004
(C2-C9) het erocycl oal kyl (Cl1- C6) al kyl urei do,

(C2- C9) het er oaryl (C1-C6) al kyl urei do, aﬁ?hosul f onyl (C1- C6) al kyl urei do,
arriinocarbonyl (Cl-C6) al kyl ureido, (Cl 15 _

C6) al kyl am nocar bonyl (C, - C6) al kyl ur ei do,

((C1-Co)al kyl ) 2am nocar bonyI (C1-Co6) al kyl urei do, '
acet yl ani n@LSEBIW. ky |(Gresaitylaminocarbonyl, — (Cr-Cealkylaminocarbonyl  and (G-
(acetyl )((Cg)aﬂiﬁn)yahubyd\y) anfg no( C1- C6) al kyl ur ei do,. am no( Cl- .

C5) al kyl sul f onyl 12(.C m,no al kyf suf f onyl am no,
(()cg C%) al kyl )gaif;n A Z(QF%:gCg)lQ ?%U‘? é’?%ﬁ@ﬁ%ﬂ theerOUp COHSIStIﬂQ of- hydrogen
acet yl am né¢€latts), éﬁk?lobml f(@ﬁ?hml(rﬁ?e-ce)(awemmk@xg.( Cl-CeR)iakk WHyt@Ri O atkyl,

Co6) al kyl do oCb I, onyl am,po, .
S A S M i .

((Cl- C6) al kPR adBming. ce) aI K h§dF¥°€Fﬁ vlaaﬁbmlawrm- (C3-Co)cycloalkyl(C,-
?;ﬁloky;ﬁucg)anwdawﬁnwem]ﬁ& lcglf?,]gckﬁyézwwaedmhaﬁ‘hao (Cy-Ce)alkylsulfonylamiing, . (Ce-
u I @l .

, y Cg al kgl"%%nogu g %o @1 C%%f“&ﬂ??bgfa’ﬂ(?bﬁg)?‘%aﬁ??“ﬂew° (Ce-Cro)aryi(Cr-

1 CG) aI kyl deﬂ@d@uﬂﬁmpno(Cl((Cee)oéarwm Ddlakgcarbanyl){i0,-Ce)alkyl)amino, (Cs-

) ai Koxy o ol o ot e GAbAR ?;”U(F?gﬁéﬁ%aikﬂcafbowmmoa?r 834 no, a2
C6) al ky! arr&ﬁ% %'lcfag:f%? 'ﬁéﬂ“ﬂ%‘}! )a‘ vk ( €42 6) "P@’F‘?@'ﬁ/r‘ﬁaf{?&@ﬁﬁmtﬁ'ﬁgﬂd?n)ﬂwl (Ce . -
?gz ngg% b?hwafymrcmkﬂimhﬂammo(@-tsﬁ&?ﬁtdﬁwsw{&@ﬁyk&afﬂﬂn?l?mmo(C1-Cs)alkyl (Co

eter (04 SultTo

( C2- Co) het P %5'?&2“5*§%ﬂr°bonyr 5’%9“%%%%&%1%%?55? e SR

ani no( C1- ¢o)ay I@W'ré’ﬁi” A ahy|l am i e 1-@3?)@8@008'@@]34!@91@ kyl ar ni ((64C1-
C6) al ky! amMﬂ{aﬁmyhrbaﬁwaﬁMo(Pl -C6) al k)é'm:ncﬂ:érgén)ﬁ'ér?a Adcsycldap no(CL 30 (¢

C5) al kyl

am) ﬁoc)altr g?ﬁg‘%@ﬁ” ?rﬁ’ A %% n’o%ﬁgq%ygnyl anf(Gofeaky ey BpaeghonylpRinogsyCe)alkyl,

al kyl carbd¥ K%rﬁe?ﬂﬂﬁ@@@?@bﬂm@m(ﬁeﬁdaIMnybmm@(@;ﬂ@ﬁ) a{Geyds)al{y@inino(Cy- -
C0) Al ky! sfegy | 0 a:fidn Ghia Sdaydsmyﬂo%%mw -20biRg 9? @%%J&%%{b% iyl

(C1- C5) al koxycar bonyl - am no (Cl-C5)al kyl arni noca on
(C2-C9) het(le Elembwaibyﬂyaﬁy@@ﬁllﬂbWI (Cy-C)alkylaminocarbonyl(C,-Ce)alky! with the proviso

ani no( C, - Gay) ahdayl A Mecal P%yslcﬁlin )E\Q(c?éy 89 @K ¥ lis oxypen; and R* is (R (R (Ce-

(C2- Q) het roalr‘xl oxygarbon n
C5) al kyl arﬁeﬂﬂl’%ar}gmﬁyf% %8 cffrpcé) c} ﬁyps halo, R’ cannot be (C,-Cgalkoxycarbonyl(C)-
(C2-GCs) het(é}almlymindé?l kydlioEj - C6) al kyl am nocar bbny | ami no( C1- C6) al kyl ,
(C2- C9) het er oary| ( C, ACohpduy lsaciraing &F dayl, aRieR(FCls BRIraddsy halo ue;%héqw&

C6) al kyl
(C)la(:Gg/alurk “ﬁ@é‘. kgpgfg %@% IRt (P e dapEY sy PPt e RREIRRED SHEET
2705=2002 30 S tenb%ﬁorzmdamr@g@lq@wzwm@eu(ﬂ’@nw are each independently
5?68 alcg)ygluéneud@fr@n (Coalkyl (caay ﬁﬁigmlngﬁcgo (Q%}l?bﬂﬁﬂoﬁag?a%ycloalkyl (Cs-
(Cl- c6) al %fifé*k?namme@ %%;Yl' ky(%:é h‘H&?F’&?{ Jeetsyeiogisfal R&gﬂf°xy¥01-cs)a'kvl (Cr
gs )C | (k:6|) alqsxalkpmmbn@xlmm@@)@ﬁ?ws wiréido(gh-Sgiikg( QL+-Copiydrgldo(GeRiamtyaniae( C -
a S 4 a

(acet yl>/) (?:f hg%%d) %3%§'$y'%§@ é%GSterfﬁvclosm' d I)a"<r¥|i no(C, -

A compoun accordmg to claim 1, whereincis 1; X is C(O) of CHy dis2; Y

is ethylene; and eisC

5, A compound according to claim 1, wherein ¢ is 1; X is C(O) or CH,; d is 1or 2:
Y is CHzor ethylene; eis 1; and Z i$ oxygen or NR® wherein R® is hydrogen or (C;-Cg)alkyl.
6. A compound according fo claim 1; wherein cis 1; X is C(O) of CH,; dis 1; Y

is CHR® wherein R® is NR'R™; R®.and R™ are each independently hydrogen, (C,-Ce)alkyl or
(C4-Cslalkylcarbonyl; e is 1; and Z is selected from the group consisting of oxygen; CR''R"
wherein R" and R"? are hydrogen, and NR® wherein R? is hydrogen or (C;-Cg)alkyl.
7. A compound accordlngto claim 1; wherein R* is (R®)}{R%),(Cs-Cro)ary! or
' {Rs)r(R7)h(Cz-Cg)heteroaryl wherein f, g and h are independently 1 or 2,



rpneas). | do(C - al kyl st SR AT (
((C CG) aI kyI )Zure| do(C, ) al kyl suI fonyl am no(C -
{ C1- Cp) al kyl sul fonyl am no(C, - C6) al kyl sul f@8yl am no(C

cyanoguani di no(C, - C6) al kyl sul f onyl ami no(C, - C6) al kyl ; %chépte%{)er 2004

(C, - C6) al kyl (cyanoguani di no) (Cl1- C6) al kyl sul f onyl am no(C, - C6) al kyl,

((C, - C6) ai kyi ) 2(cyanoguani di no) (C, - C6) al kyl sul f onyl am no( C1- C6) al kyl ,

am nocar bonyl (C, - &) al lqybﬁﬂ;ﬁdcuﬁﬁl)écaimlﬁ@(i&,cla@ﬁ) aakytkin R® is selected from the group

S G ARy 37 o Cop B AR 2T Rl o, (o
C6) al kyl sul f én P@rﬁawﬂp@s)@sylahhwarbc(r@z d@zﬁemeww&v«;kpamx@aﬁ@@wﬂ@rww@e@i

%) a: ty: sul f goyt y‘i’b@(f&ryl’a@ﬁ*)o?é Ky )amﬁénun&%mow NYUr@8(8QcChikHBhiokabonyt.C.(C,-
()Ca C%) :En ky%ﬁ (lkﬁli.l ﬁgéﬂqﬁ%ﬁy&?w%&f EarYy@) al(‘&rcs)eﬂ@zure:do(C1-C5)atkylammocarbonyl
69) het er ocyclao*aioktyﬂosmo‘ -Opjplkylaminonabayt, C6) al kyl am nos ufCh @rjdlkytaminosulfonyl(C,-

( ?Cl CGC%?;:(KL%EI%S l Q’ lk;lma 210?]3; f ? nbf r%al ylsu%f%?érlammo(c1-Ca)alkyicarbonylammo

C9) het er oar yF)éﬁ?’PEl‘é}'@lﬁ'l“Pﬂ-hﬁe aligylcaibaayTnings) al kyI ani no<Gi-fealyicyanoguanidino(C,-
(C1- C6) al kyl gprikgedtehylarmts) at Kyl am @S Wefaly}cyanoguanidino(C4-Cg)alkylcarbonylamino,
E:é)c al (k:gl) |k¥%ﬁ%ﬁéaﬁ%aoﬁmglﬁg%@%%ygaE}ﬁné%ﬁgzﬂ(ﬁ%gyxyl?tfarog%i(é1-C,—,)alky!carbonylamino, {Cs-
(C, - C6) al kox§ebetereryrlcaliyitia()alkyaitankymani nos wfisisykonyl(Cs-Celalkylcarbonylamino,
(C2- C9) het er %M61c9@f ismblgeae%ar bwy& M@(ccﬁg akirerbNi nﬂ%‘y‘-bfa)@fWi)gammo(Q
(CQ C9) hef er Ea)el_yt !8%%9 irpg Pn ﬂ?g&g‘iﬂ HgB &E}alk%uremz (8 %L)fhetex:oaryl(c1-C;,)alkylure|do

anm nocar bonyl{
cyanoguani di aohGuf@g)@l-kykayumisul f onyl , aD2:09)ET eCoalkylireiG- (Cs-

C6) al kyl g4t ng éé‘l&t%%c&rﬂo@ﬁ% mﬁfa&&&ycl O%dﬁsdsﬁm}(ﬁ‘%%f:%w(c‘ Co)alkylureido,

hal o( Cl1- CG) al ){ am nocar rOXﬁq(ck a
hal o( C, - CB) a??@wl%mq(gﬁ94)§hﬁ"|‘f8'd°( C, @E%y' &eiﬁ&%{'ﬂ% §Ce-Eglalkylureido,  amino(Cr-
C6) al kyl am no{)&ryi€Byrgladnito, (C,-Celalkylamino(C,-Cslalkylsulfonylamino, ((Ci-Cslalkyl).amino(Cy-

hydr ¢ C -
Chy al Ky sul SRR ATIRREE P HBERE B blno. L SKCr-Caetiypaminalcr
(C1-C6) al ky"ﬁﬁ’ﬁ@mf‘ff@ﬁw ((C. Uretss{Gr-Rypyssfiomiseing ony| , (CrCaelkylureidol(Cr-

Py;irf»éyl(@l C@)akﬂmffcamafmaul fonyl, cam)aﬁl@l)w%acﬂd:koewk@mfo@ammo : c1-d
l)a am n n
)2 9T e AR BESAL uit e E e
(C1- Co) al koxt Obhaikflcxﬁap@wetdm(& Cfsialmsmfnrumlmw d@@@dw)zcyamm@m&ﬁyl
clyano ur ei doy)atkyisutfdaflbaidey | sul fonYEﬁlmoBQb?r()@dh ?@hm%:m?ﬂaﬁhenyl am not o,

g yC|nan1no rnace I L1 on or r.ea eventing a
di soi der or %%%E?xﬁa nylgxg‘ngtg &E?%W%H@W%m%ne dlaé'éﬁ%sé’lfo u??ratm d (3
'a.[_t hriti2s, t@Mylanmoab@wlsm(npecenK(Qaftsb!lwl)zamlnmpu!bnyiamﬂoarrrrataomod@cmavl(cr
disease; opte Safiilod Se éawutf@rﬁzia?nm&w tiple, égmé;eégcﬁ)aukpekwngbﬁmocc,-

rheurnatlca UveItIS vasculitis acute an chroni nn? X1 o
_condi tions, %'&vgaﬁfq"w@mos adul G RSPV BN BPRF R %sﬁquas'ﬁé' onylamino,
Respiratory. ﬁnﬁd(c:esaalﬁyamihmoﬂ?lammbmcx;g,)aikyaichem a 30 Sept{epgelkAdho(C,-

Ce)alkytaminocarbony! : amino(C4-Cglatkyl, {{C+-Celalkyl)zamino(C,-

30  Celalkylaminocarbonylamino{C;-Cg)alkyl, aminocarbonyl{C,-Ce)alkylaminocarbonylamino(C;-
| Celalkyl, {C+-Cs) alkylcarbonyiamino(&-Cﬁ)a[kylaminocarbonylamino(C1-Ce)aEk'yl, {Cq-
Cs)alkyisulfonylamino(C,-Ce)alkylaminocarbonylamino{C4-Ce)alkyl, (C4-C)alkoxycarbonyl
amino(C,-Cg)alkylaminocarbonylamino{C,-Ce)alkyl, (C:-Cq)heterocycioatkyloxycarbonyl
o amino(C{-Cs)a[kylaminocarbonylamino(C,-Cs}alkyl, (C2-Cy)heteroaryloxycarbonylamino{Cq-
35 Ce)alkylaminocarbonylamino(Cy-Ce)alkyl,  (Cz-Cg)heterocycioalkyl(C,-Cg)alkylaminocarbony
tamino(C,-Cs)alkyl, (C2-Cg)heteroaryl{Cy-Cg)alkylaminocarbonylamino(C,-Ce)alkyl, ureido(C;-
Ce)alkylureido(C:-Cg)alkyl, (C4-Cg)alkylureido{C,-Ce)alkylureido(C4-Ce)alkyl, Cy-

i

g AMENDED SHEET 57052002



~ =75- reperfusion injury, glonerul onephritis, and chroni bst
_ pul nonary di sease (COPD), allergic conditions, asthma 3?n%a 3?'8 ?Léo\fﬁ

dermatitis, inflammation associated with infection, viral inflammtion,
i nfluenza, hepatitis and CGuillian-Barre,s&hronic bronchitis, chronic or
acute tissue, cell, and solid organ transplant rejection,

xeno-transpl antation, atherosclerosis, restenosis, HV infectivity (co-
receptor usage), and granul onmatous diseases, sarcoidosis, |eprosy and

t uber cul osi éé)alﬁﬂfiué%%& c%fmkyﬁﬁﬁ&%aé%ﬂé‘” Eﬂm%}%l%ﬁﬁfnﬁ(c r&’?é]ﬂ#ﬁ&dw lconm,

limting the'p si'ted, as
a consequené’@"‘BﬁC t’félﬁ”‘éﬁg'ﬁﬁ'é‘a@@ﬂCiTQﬁﬁ“‘M r &1 %ﬁa'kyl’%?'”‘{(Pegﬁ)ﬁﬁﬂs‘ﬂf%@a@@(%nd/ or
- congestive bgakd, fai l{or-e,) alkyiwﬁdomclwylmnyldmaao(ands)famm t r eatétAgrmpisk@ponary

emysers o GHGRIEDBARCEIL | A SIPMARIE bkt
Her pes si npCaxtiyl. for  t recidd(AgCaelyinlionleaiwie: @et)@d/lvmth |N€e@¢)$|b)'1urewtvé¢1e _

such i nf eCtd:ﬁ?é]k)}lﬂﬂij%mrﬁ’J @dégélkﬁn 951 G!fé‘ikﬁ(! 2'{!%%?&1 ¢J§ndy%mra4y%rnyna¢s @k)lamﬁs
and/ or TNF pl asi a,

meni
For mat i on se RUsHBSDPBPst Co iy B RGeS nopatDERPTaRalC:
]?a_clterl al rmayalk}gautfmr@;arﬂmasaaalkys.ym;wmyi(fmﬁmladmab)(cntaéleylsilﬂfbpylaaqube:,l,| ver
~failure, sease, sept |, A ‘
rarmal - corahee an’ anooilcr N oAb IGH R R G-t
phar maceut|%@Nofrb&erz’@pt%ﬁﬁ"@'sﬂ’&lnv'aﬁ‘fmﬁ?ﬁcpeéﬁ“ﬁb t her d6i-Celpliarycrdondamise(Give in

treating orcﬁm@mmﬁy@g“m,hcgmmr der or prmgghéﬂé?o@ﬁﬂaﬂyiﬁméﬁﬁaﬁﬁ%inﬁw,l y.
accept abl e maceut i cal

preventing Cé?a SSE‘H‘@F méno(@o% Bhon  t hat cannglg%t 5“&2?%%@8’#”5&8%%’988{%y
i nhi bi ti ng GlrdyiskifarglalinedE#Cs)alkylt he r ec epimsulEOREmING(Cr-Gaatohl ,  conpithsi ng

an anmount  qf, ﬁymu F@ﬁﬁ%;@@%lﬁw gb@cm:ﬂmzaﬁm@sumwiémmé; C?)%'kk (Co-

acceptabl e. ective tin reven dj sor der
or condi ti cﬁ?ﬁﬁf?docéf 'Bﬂ'@ﬁ?’r‘gﬁ@’ut i cafyeo a&‘:’é‘%qa‘ﬁl”g L@fa?ﬁu er. ‘:%125I kY IRBINGIC1an
effecti ve @nmlkytemifosaifangirpound a@hﬁrshhikwgaammOcmeﬁsralKVlanmosalfonphar maceu(tozcal ly

accept abl e csal.to Oy I%ﬂo&ﬁfbﬂ@lt her@r%o(cf ) )aFk Sm(fg’lﬁﬂr'r fr?]&ﬁt ure@fe ?ag%ﬁé-ﬁﬁ(@

for.treatm)g or preven |ngad selecte

aut oi mune “aPdKREEOSUoRYy nat of d((CaICP}"?P‘V'izP’é"‘doﬁzﬁé)a!’ky@f"&rﬁ’é*tj'&f‘y'( recent émset),
| upus, inf ICa)am(BJEmfcy!ylbmimelaeﬂamsaeunc@plfdngl neuritis (Cpeg)alk@@babonwnmm(pﬂ,

scl erosi s, heu t

chr oni o 1 ni e o g Sty Bt Ton, ARG el RSBl

Di stress M@?ﬁéﬂroﬁé’é’b\fcﬁﬁ’f’@f' ‘DP&TCEE@‘Y'SV‘WGFW%Y’M i nf anE‘;T/"“OF%fEWHPa'

~reper f usi onﬁ)amylumwps@doaymr ubpne@.liamidtmoe:1-@Mymhﬁmm&mwbst (OstiNeepahmenary
- disease Eﬁ%’@ Iamf#ognﬁiro%lw(? ‘}ﬁ%tér%@ Ioa@?lgnnngsq?fn%l a bC Cd)%fkgglﬁwmo‘:%rgﬂr%y k

i nfl ammati O SocCl .
hepatitis BYOEE Tkl peire.e, ml%r@s)ﬂﬁmw&wytawo chr ai-Gs)dkoxyearbenyl(Css ue,

cell, and sgkikfa@inga)- ds!iaﬁ@ﬁpl wafroxw:,axgydn;@amsﬁ@e@ﬁoﬁw@mﬁab@m)@wen halo(C1
e Bu AL P, e R 18!

Cs)a!kyl)zammosulfonyl hydroxy(C,-C )alkylammosulfonyl and (C+-Cg)alkoxy(C;-
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9, A compound accordlng to claim 1, wherein R® and R” are each lndependently'
halo, halo{C;-Ce)alkyl, (C,-Cg)alkyl; (C, Celalkoxy, tnﬂuoromethyl trifluoromethioxy, hydroxy. -
aminocarbonyl, cyano, ureido, (Cy-Celalkylsulfonylamino, (Cq-Cs)alkoxycarbonylamino or

- glycinamino. ' _

10, A pharmaceutical composition for treating or preventing a disorder or condition
~ selected from autoimmune d[seaées, theumatoid arthritis, type | diabetes (recent onset),
lupus, ‘inflammatory bowel disease; optic neuritis, psoriasis, multiplé'sg:l;ardsis. pdlymyalgia
rheumatica, uveitis, and vasculitis, acute and-chrdnic inflammatory conditions, osteoarthritis,
adult Respiratory Distress Syndrome, Respiratory Distress Syndrome of infancy, ischemia



and sequel ae associated with cancers, nmultiple nyelomax; limting the
production of cytokines and/or TNF at inflammatory sites, as a consequence
of decreasing cell infiltration; for treating diseases3p @@g{eﬁ{beﬁgﬂj@ﬁst ive
heart failure, linked to TNF and IL-1 d for treating pul nonary enphysema
or dyspnea associated therewith, 30 Septenber 2004 -76 enphysema; H V-1,
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associated therewith, emphysema; HIV-1, HIV-2, HIV-3; cytomegalovirus (CMV), adenoviruses,
Herpes viruses (Herpes zoster and Herpes simplex), for treating sequelae associated with infection
where such infection induces production of detrimental inflammatory cytokines and/or TNF, fungal
meningitis, joint tissue damage, hyperplasia, pannus formation and bone resorption, psoriatic
arthritis, hepatic failure, bacterial meningitis, Kawasaki syndrome, myocardial infarction, acute liver
failure, lyme disease, septic shock, cancer, tranma, and malaria, in a mammal, comprising an amount
of a compound according to claim 1, or a pharmaceutically acceptable salt or pro-drug thereof, that is
effective in treating or preventing such disorder or condition and a pharmaceutically acceptable
carrier.

11. A pharmaceutical composition for treating or preventing a disorder or condition
that can be treated or prevented by inhibiting chemokine binding to the receptor CCR1 in a mammal,
comprising an amount of a compound according to claim I, or a pharmaceutically acceptable salt
thereof, effective in treating or preveuting such disorder or condition and a pharmaceutically
acceptable carrier.

12. A use of an effective amount of a compound according to claim 1, or a
pharmacentically acceptable salt or pro-drug thereof, for the manufacture of a medicament for
treating or preventing a disorder or condition selected from autoimmune diseases, rheumatoid
arthritis, type I diabetes (recent onset), lapus, inflammatory bowel disease, optic neuritis, psoriasis,
multiple sclerosis, polymyalgia rtheumnatica, uveitis, and vasculitis, acute and chronic inflammatory
conditions, osteoarthritis, adult Respiratory Distress Syndrome, Respiratory Distress Syndrome of
infancy, ischemia reperfusion injury, glomerulonephritis, and chronic obstructive pulmonary disease
(COPD), allergic conditions, asthma and atopic dermatitis, inflammation associated with infection,
viral inflammation, influenza, hepatitis and Guillian-Barre, chronic bronchitis, chronic or acute tissue,
cell, and solid organ transplant rejection, xeno-transplantation, atherosclerosis, restenosis, HIV
infectivity (co-receptor usage), and granulomatous diseases, sarcoidosis, leprosy and tuberculosis,
and sequelae associated with cancers, multiple myelomax; limiting the production of cytokines and/or
TNF at inflammatory sites, as a consequence of decreasing cell infiltration; for treating diseases
and/or congestive heart failure, linked to TNF and IL-1 and for treating pulmonary emphysema or

dyspnea associated therewith,
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emphysema; HIV-1, HIV-2, HIV-3; cytomegalovirus (CMV), adenoviruses, Herpes viruses (Herpes
zoster and Herpes simplex), for treating sequelae associated with infection where such infection
induces production of detrimental inflammatory cytokines and/or TNF, fungal meningitis, joint tissue
damage, hyperplasia, pannus formation and bone resorption, psoriatic arthritis, hepatic failure,
bacterial meningitis, Kawasaki syndrome, myocardial infarction, acute liver failure, lyme disese,
septic shock, cancer, trauma, and malaria, in a mammal.

13. A use of an effective amount of a compound according to claim 1, or a
pharmaceutically acceptable salt thereof, for the manufacture of a medicament for treating or
preventing a disorder or condition that can be treated or prevented by antagonizing the CCR1

receptor in a mammal.



