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I Background of the Invention The present invention relates to novel A 2005
pi perazi ne derivatives, methods of use and pharmaceutical conpositions
containing t & %Olhe conpounds of the invention are potent %ﬂﬂ sel ectlve
.inhi bitors of chéinpkines binding to the receptor CCRl found L tory
and i munonodul atory cells (preferably |eukocytes and | ynphocyt es). The
CCR1 receptor is also sonetinmes referred to-&s the CC CKRL receptor. These
conpounds al so inhibit MP-1a (and the rel ated chenoki nes shown to interact
with CCRI (e.g, , RANTES, HCC-1, MCP-2 and MCP-3)) induced chenotaxis of THP
10 1 cells and human | eukocytes and are potentially useful for the treatnent
or prevention of autoinmune di sgsesn(BPERAANETENELQES arthritis, type |
di abetes (recent onset), |upus, ~1nf]ammat or b?vvel di sease, optic neuritis,
psoriasis, multiple sclerosis, pol yﬁ%%ﬁ’—”é“—iﬁ&uﬁﬁﬂ—@s, uveitis, and
vascul itis), acute ambe preseniimentivhl raaratio npve @ipdrdzine roerivadived) neshods of use and
osteoarthritis, L e9s Syndrome, Respiratory Distress
. Syndr one of 15 P %?Mgéw&%?%n{ g%gé%rcal'tglwgy Oh | njury, glomerul onephritis, and
~chroni c obst¥uctive Eilnﬂ porRpugds ¢fi tbeem@t(ompyienmﬂdemjﬁdivec'tﬁhiditqrsii Qﬁshe(rmkmlas as
asthma and at OpkfoiPod debdstdrCom b HTBA HRRmASS 6d HrRfoloblabhfcRR |

pgé?eréﬁ%“?h
as viral inflanmation (including i uenza, hepatitis and | 1an-Barre
chroni ¢ bronchi Eykocytes é%'émp%b"les)aﬁﬂe SOR TS e%ﬁ*Péeris eieupRpAtiEee f?fé” ¥kloiasrhe CC-

(including xengkki ARsRbraMhadd daﬁ'rg%unﬂﬁ larsemhibnfmﬁ @%Irtoeme re@ét&e&r@%k.ﬁé@%%m to
restenosis, HV infectivit ﬁ (ca

recept or g gr anul omat 0
di seases (i ncl uBieRS Wl COR G- RANTESY 595 1aM‘PP 1 ﬁBQF‘EB13H§“dé’fedaﬁ't?”§’é§ﬁ§é¥fé{E’p'
associ at ed wl t ht eersta'mdrhuﬁ'@ﬁcﬁjk&y&lsl@ﬂld@e Rolehiihl @sEMEbOIg. trealm@ip Ot p@Serition tohi S
series may also_ lLimt t uc 0 nes, at ry sites
hel odi g bat - ntoTieg 85eR6E e 2R drdlmeidé 26hET RE ¢ HeRBE Bt e Rl g
cell infiltratiiofemmairpvbaiehgdispesef pptict opurdiss gasmssisl | mMikigde tssleTadlE, aprdynhyaigia
i ncl udi ng Congerﬁédr?(ﬁtcge@fehlsf aid Ués%uhtng)'s a@hﬂe{?ﬂaEMorﬁm}éﬁﬁ%rﬁ%omﬁ%Rge@uch as

associ ated therew th, 'enphysens; 1, 2, HV-3 cyt oanegal ovi rus

(CW), adenovi refeeartritier B‘é‘é‘ {?P?Mé@@’ Disiesfe SYRYeMer R&F'RiraF@f paress mpyndsgme of

16  infancy, ischemia reperfusion injury, glomerulonephritis, and chronic obstructive pulmonary
disease (COPD)), allergic conditions (such as asthma and atopic dermatitis), inflammation

associated with infection (such as viral inflammation (including influenza, hepatitis and

Guillian-Barre), chronic bronchitis, tissue, cell and solid organ transplant rejection (including

xeno transplantations) {chronic and acute), atherosclerosis, restenosis, HIV infectivity {co-

20  receptor usage}, and granulomatous diseases (including sarcoidosis, leprosy and

tuberculosis} and sequelae associated with cerfain cancers such as multiple myeloma.

Compounds in this series 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,

25  pulmonary emphysema or dyspnea associated therewith, emphysema; HIV-1, HIV-2, HIV-3;

cytomegalovirus (CMV), adenoviruses, Herpes viruses (Herpes zoster and Herpes simplex).

They may also provide benefit for the sequelae associated with infection where such infection

induces production of detrimental inflammatory cytokines such as TNF e.g, fungal meningitis,

joint tissue damage, hyperplasia, pannus formation and bone resorption, psoriatic arthritis,

30  hepatic failure, bacterial meningitis, Kawasaki syndrome, myocardial infarction, acute liver
failure, lyme disease, septic shock, cancer, trauma, and malaria, etc.

MIP-1a 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) 28671-29675 (1895). 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 fiuid

of rheumatoid arthritis patients, chronic and acute rejecting tissue from transplant patients and
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‘ where such infection induces production of detrimental inflammatory )
cyt oki nes such as TNF e.g, fungal neningitis, joint tissue danage,
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hepati¢ failure, bacterial neningitis, Kawasaki syndrome, nyocar

infarction, acute liver failure, |lynme disease, septic shock, cancer,

trauma, and malaria, etc. MP-1la and RANTES -dre sol ubl e chenotactic peptides
(chenoki nes) which are produced by inflamuatory cells, in particul ar CD8+
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Toget her this data de(r;?nstrat es that CCRl receptor antagonists woul
potential |y be ANREMFBO IGETRIE8ERNt of several immune based di seases. The
conpounds d#scri bed within are potensuamdrys®theadverion ant agoni sts of the CCR1
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or pharmaceutically acceptable salts and pro-drugs thereof; wherein
ais1,2,3,40r5;
15 cisCori;
dis1,2,3,40r5;
kis0,1,2,30r4;1is0,1,2,30r4; mis 0,1, 2,3, or4; k,l and m cannot all be 0
and if m and/or k are not 0, then | must be 0.;
Wis CHor N,
20 Xis C(O}, C(S) or CHy;
Y is CHy;
Z is oxygen, NR® or CR"'R"%,
each R' is independently selected from hydrogen, hydroxy, hydroxysulfonyl, halo,
{C+-Ce)alkyl, mercapto, mercapto(Cy-Cglalkyl, (Ci-Cealkylthio, (C,-Celalkylsuifinyl, (Cs-
25  Cglalkylsufonyl, {C4-Celalkylthio{C,-Cg)alkyl, (C+-Cg)alkylsulfinyl{(C,-Cg)alkyl, (Cs-
Ce)alkylsuifonyl(C4-Celalkyl, (C4-Cg)alkoxy, {Ce-Cioaryloxy, halo{C,-Celalkyl, triftuoromethyl,
formyl, formyl{C,-Ce)alkyl, nitro, nitraso, cyano, (Cs-Cyp)aryl(C4-Ce)alkoxy, halo(C4-Celalkoxy,
trifluoromethoxy, (C1-Cy)eycioalkyl, (C,-C7)cycloalkyl{C,-Cg)alkyl, hydroxy{Cs-C;)cycloalkyl(C;-
Ces)alkyl, (Cs-Cr)eycloalkylamino, (Cs-Cr)eycloalkylamino(C+-Celalkyl, {({Cs-C;)cycloalkyl}{{Cy-
30  Cglatkyllamino, ((Cs-Cy)eycloalkyl(Cs-Ce)alkyl)amino{C,-Celalkyl, cyano(Cy-Celalkyl, (Co-
Crlalkenyl, (Cz-Crlalkynyl, {Ce-Ciplaryl, (Cg-Cio)aryl{(Cy-Cglalkyl, (Ce-Cip)aryl(C2-Ce)alkenyl,
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,1,2,30r 4;ms 0,1,2,3,0r 4,k,land ntannot all be 0 20 25 and i rm} or

k are not 0,“,%95929 must be 0.; Wis CHor N, Xis (O, C(S)chr},lgl—“m}( S

1 o
11
0

CH2; Z.is oxX or CR'R12; each R is independently selecté
hydrogen hydr oxy, hydroxysul fonyl, halo, (Cl-C6)alkyl, nercapto,

mer capt o( C1- C6) al kyl , (C1- C6) al kyl t hi o, (C1-€B)al kyl sul fi nyl, (Cl-

C6) al kyl suf onyl ,

(C1- C6) al kyl t hi o( C1- C6) al kyl , (C1-C5) al kyl sul fi nyl (C1-C6) al kyl , (C1-

Co6) al kyl sul fonyl (d -C5) al kyl, (C1-C6)al koxy, (C6-C, 5)aryl oxy,

hal o( C1- C5) al kyydroky(C{-Ceelkpire byydxy(Csf@i)ayl(C.-Chalky)| ( Blo:SHFI@Heydlkyltha(Cr-Os)alkyl,
nitroso, cyano,,_ (C6- ( )
trifluoromnetho h&’&rofyég @2)?1‘23:48/ %éﬁdi%g (%I %OC%M@FC (fc:)l(éc) 1@% ?Cqué:ﬁ % ? sJaikoxy(Ce
hydr oxy( C3- C7) de)brytél «§d)2lic, (Ceeao)aamtwcc (%:3“@7}%;@:113 el ‘Ry@dﬁk%{& Cs)alkY’ amino,
(C3- C7) cycl oal kyl. ?{%IR‘}?‘:(&FTO C@(hajck))é'ktllégr(\ o?‘e{rﬁé%:lﬁb!l Je @fg a%@(& Ce)alkylamino,

C6) al kyl ) am no, am no
cyano( C1- Ceyal I@yﬂmo Qf@s)a”m’) al k%;ﬂs)aﬂv@mr@@ q&ﬂfﬂu («ﬁ«. @;n])_%lyyé)p%vpm(a Ce)atkyt,
(C5-Clojaryl (Cl%%@}ﬂtkm a|k3@§ﬁn@¢ﬁt@éfwl( Czeecﬁ)oﬁﬂnk@ﬂw C-Le)AIAPR(COOB)MD  (C-
02/ 32901 PCT/1B0OL/ 01844 -3 F d|’oxy g& ‘%‘% k . (G
hydr oxy ( Cb- CLo) ARV EENo6 Gyt | ey akcasy ég%{mv?-t hi o(Er-CeifryicRPPIYIIC
hydr oxy( - CB) aedgydminty 0@1(@)&44?&mbkwwho(cé~caa®ﬁ) al l{d!@ﬁ(@la“@@?fabwl(g
- al koxy : Q). i T al ky Xy i
(06-C, 0)aryl (C _sggﬁqr%g@%( b7 ) al klé ) &S@%Qé@ﬁ 4&? %1 Eidisehuony(c,
- ((C1- C5) al k9l ) ZakkplemineCo- G%Pa)ﬁ&@’ﬁlﬁﬁrh@wa(@@(@ﬂ' Jatky)l (Cic(ﬁé @lwycraal?ﬁomd;(a
- 5am no( Cl1- C6) ald‘)ﬂkyl)éﬂ%(@b@hﬂ@( | am &Gy, C6) atdﬁ;ds)alkoxycarbonyl (Co-Cro)aryl(Cy-
((Cl- C6) al kyl ) 2am ) a ?é
Cs)aikoxycarbonyl -Cs)alkylcarbonyl, (C4-Ce)alkylcarbonyl(C4-Cg)alkyl, {Cs-
Cio)arylcarbonyl, {Cg-Cyp)arylcarbonyl{Cys-Cealkyl, (Ce-Cio)aryl(Cy-Ce)alkylcarbonyl, (Ce-
C1g)aryl{C4-Ce)alkycarbonyl(Cy-Ce)alkyl,  carboxy(C,-Ce)alkyl,  (Cs-Ce)alkoxycarbonyl(C,-
15 Cglalkyl, (Cs-C1p)aryl{C,-Ce)alkoxycarbonyl(C4-Ce)alkyl, (C4-Cglalkoxy(Cy-
Ce)alkylcarbonyloxy{C-Ce)alkyl, aminocarbonyi, (C4-Ceg)alkylaminocarbonyl, {(C1-
Ce)alkyl);aminocarbonyl, (Cs-Cig)arylaminocarbonyl, {Ce-Cio)aryl(Ci-Cs)alkylaminocarbonyl,
aminocarbonyl(C,-Cg)alkyl, (C+-Ce)alkylaminocarbonyl(C4-Ce)alkyl, {(Ci-
Cs)alkyl);aminocarbonyl(C,-Cglalkyl, (Ce-Cqg)arylaminocarbonyl{C-Ce)alkyl, (Cy-
20  Cgalkylaminocarbonyl(Cy-Ce)alkyl, amidino, guanidino, ureido, (Ci-Cealkylureido, ({Cs-
Ce)alkylzureido, ureido(C-Celalkyl, (C4-Cg)alkylureido(Cq-Ce)alkyl, ((C4-Ce)alkyl)ureido(C-
Ce)alkyl, (Co-Codheterocycloalkyl, (C-Cg)heteroaryl, (Co-Cgiheterocycloalkyl(Cy-Cg)aliyl and
{CCg)heteroaryl(C4-Celalkyl;
R* is (Rqu)f(Cs-Cm)aryl. (Rqu),(Cs-Cm)cycloalkyl, (RSQQ),(CQ-Cg)heteroaryl,
25  (R®Qu)i{CxCo)heterocycloalkyl,
whereinfis 0, 1,2, 3, 4 or 5;
Q is (C4-Celalkyl;

qgisOorf;
R® is independently selected from (C»-Cg)heterocycloalkylcarbonyl,
30  {CrCg)heteroarylcarbonyi, (C,-Cg)heteroaryl(C,-Ce)alkylaminocarbonyl, (Co-
Ce)heteroarylaminocarbonyl, (C,-Co)heterocycioatkyl{C,-Ce)alkytaminocarbonyl, {Cy-
Cg)alkylsulfonylaminocarbonyl, {C+-Ce)alkylsulfonylamino(C4-Ce)alkylaminocarbonyi,
ureido{C4-Cg)alkylaminocarbonyl, (C4-Ce)alkylureido(C,-Ce)alkylaminocarbonyt, {{Cs-
Ce)alkyl),ureido{C,-Ce)alkylaminocarbonyl, halo(C4-Cg)alkylaminocarbonyl, (Cy-
35  Cealkylcarbonylamino(C,-Cg)alkylaminocarbonyl, hydroxy(C4-Cs)alkylaminocarbonyl,

aminosulfonyl{C4-Csg)alkylaminocarbonyl, carboxy(C4-Cg)alkylaminocarbonyl, {Cy-



hydr oxy( C1- C6) al kyl am no( C1- C6) al kyl , (C6-Clo)aryl am no(Cl-C6)al kyl,
| (C6-C,0)aryl (C1l- Co6)al kyl amino(C1-C6)al kyl, (Cl-C6)alkyl car bonwaﬂperS
{ ((C -C 5)al kyl carbonyl) ((CL- C6)al kyl ) am no,
 (C1-C6) al kyj yl am no( Cl1- C6) al kyl, ((Cl-C6)al kyl car bonyl -
' C8) al kyl ) am no(%%ﬁ%) al kyl, pkirhiinrss
(C1- C5) al koxycar bonyl am no, ( Cl- C6) al koxycar bonyl ) (Cl- 10C5) al kyl am no,
(C1- C6) al koxycar bonyl ani no( C1- C6) al kyl , (C1-4%6) al koxycar bnony) ( ( Cl1-
Co6) al kyl ) am no(C, - C6) al kyl, carboxy, (Cl-C6)al koxycarbonyl, (C6-Clo)aryl (Cl-
C6) al koxycar bonyl, (C1-C6)al kyl carbonyl, (C1-C6)al kyl carbonyl (C1-C6) al kyl,
(C6- Clo)aryl carbonyl, (C6-Clo)arylcarbonyl (Cl-C5)al kyl,
(C6- Clo) aryl ( Cﬂg)&([i@)arhukqslutﬁmrymF@gDalky(a%}ocarbonyI amino(C4-Cg)alkylcarbonylamino,  (C,-

C1 | (C1-

ca?%)g:()}i ( (Cl %C@%@%et% Sl Oxycgg'ﬁ n'yI {:zaﬁoxy&% é‘g;a[ﬁylgarbony!ammo carboxy(C,-
(C6- Clo) aryl ( Eﬁi@YmaIWy@ambonﬂ(C( ClalB)amiry(C-COak BB niderno CL acetylamino(C,-
C6) al kyl car bortygén@ga FahRb, kyI @g%?@@aé%{‘ Jammé(@lc%%?l:éﬁb’érﬁ}mmcar bogy! ,

: ((C,- ©Co)al kyl)2am nocar bon I'am nocar bon

' (05-C, o) ar I ( CelnjsHiaryleatRe hcfammnbonwwcngwmww@ww&bonwamm
(C1- Co) al kyl am'_‘,pogallkhmyibdtﬁﬂudiﬁﬁmbk)ﬁlkyléa(rgb’nylammo ((C4-Ce)atkyl),cyanoguanidino(C,-
005) al kyl arm (LI BB el R Ry Yo o sgthenaTng, aRfegonyiamino(C-
(C1- C6) al kyl urGjatkylcabeiylanGad.al 310 Rikyamiocarbongliado@l-Cigddestonylamino,  ({C:-
(G- 0 al k1wl Chafaabiy o GO o 90(CL- CRL& R bbroaryc-

_ (CZ C9) het erocyc

(&2
"R

- C9) het'@ro lﬂ'mﬁwﬂxlmn@atfapk)yetemwlqmuwmlwmnﬂamm argnasufgHE1-ky| ;
i s (R6QU) r (CRdkahahydmind, R5Q5] cfr&% Mﬁa|1d2>a| KYamino( C,-Ca)alv\){qureldo
(R5Q) r (C2- C9) het e (oar ‘#I&FS%’ heterocycloa erein flsb 1,
D Abr 50 1 e PERLP AT R 1. RIS ARG PRI e 1 e
Eg ng Eet er o@mbmaddmballaf:t DooybikyI361(6,2- CQO)P@J)[@TQGHE?’IIJI@HDJDOny(lCQ-Cg)heteroaryl(C1 5
etero n n
(C2- o) net or 098 8%0‘%65 SRR sy (R BRARE! SRR LR RE Y
C6) al kyl suUPpf 0@)a§<mu %d};}qlkylaminocarbonyl(cf Cs)alkylureldo ({C1-Cs)alkyl};aminocarbonyl{C4-

(Cl- C5) al kyl Sld )’aﬂk WiteRd®, N6 mﬁ@?cﬁ}ldﬁ)éh@mmcQé&%x’(ba.-cs)a[kyl)ammo(c, -CgJalkylureido,
urei do( Cl- C6)

m n
( C1- C6) al kyl urcgrbé{y(( &fyé{{rﬁgg aﬁplﬁ%é}smk;plfop(i@mo, amino(C,-Ce)alkylsulfonylamino,

(Cy-Ce)alkylamino(C4-Cs)alkylsulfonylamino,  {{C4-Cg)alkyl}:amino{C,-Cg)alkylsulfonylamino,
acetylamino(C,-Ce)alkylsulfonylamino,  (acetyl){{(C4-Cs)alkyl)amino(C,-Ce)alkylsulfonylamino,

20  ureido{C,-Cg)alkylsulfonylamino, (C+-Celalkylureido{C,-Ce)alkylsulfonylamino, {(Cy-
Cs)alkyl)zureido(C,-Cg)alkylsulfonylamino, (C4-Ce)alkylsuifonylamino(C-
Celalkylsuifonylamino, cyanoguanidino(C,-Ce)alkylsulfonylamino, carboxy(Cq-
Ce)alkylsulfonylamino, (C1-Cs)alkylcyanoguanidino(C,-Ce)alkylsulfonylamino, {(Cy-
Cs)alkyl)zcyanoguanidino(C,-Cg)alkylsulfonylamino, aminocarbonyl{C,-Cglalkylsulfonylamino,

25 (Cy-Cglalkoxycarbonylamino{C,-Cg)alkylsulfonylamino, aminosulfonylaminocarbonyl, (Ci-
Ce)alkylaminosulfonylaminocarbonyl, {(C-Ce)alkyl)zaminosulfonylaminocarbonyl, (Ce-
Cio)arylsulfonyl, {C+-Cglalkylaminosulfonylamino, ({C4-Cg)alkyl);aminosulfonylamino,
aminocarbony)(C,-Ce)alkylamino{C,-Cg)alkylsulfonylamino,
(C-Cg)heterocycloalkyioxycarbonylamino{C4-Cg)alky!sulfonylamine,

30 (CrCq)heteroaryloxycarbonylamino{C1-Cs)alkylsulfonylamino, cyanoguanidino,
{C4-Cg)alkylcyanoguanidino, {{Cy-Cg)alkyl)2cyanoguaniding,
(C2-Co)heterocycloalkylcyanoguanidine, (C.-Cglheterocycloalkyl(C,-Ce)alkylcyanoguanidino,
(C2-Ci)heteroaryi(C,-Ce)alkylcyanoguanidino, amino(C;-Cgatkylcyanoguanidino, (Cy-
Ce)allylamino{C4-Ce)alkylcyanoguaniding,  ({C-Ce)alkyl)zamino(C+-Ce)alkylcyanoguanidino,

356  aminocarbonyl(C-Cg)alkylcyanoguanidino, carboxy{C,-Cg)alkylcyanoguanidino; (Cy-
Celalkylaminocarbonyl(C,-Cg)alkylcyanoguanidino, ({C4-Cslalkyl);aminacarbonyl{C,-
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hydr oxy( Cl- C6) al kyl am nocar bonyl , am nosul f onyl (Cl C5) al kyl am nocar bonyl

car boxy( C1- @._Jd}ggegm nocarbonyl, (Cl- 1 9 APR 1005 WO 02/ 32%9:[.
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((C1-cCo)al kyl ) Zam no( C1- C6) al kyl car bonyl am no, acetyl am no(C1-

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

no, (CL 5 C6)al kyl sul fonyl am no( Cl- C6) al kyI car bonyl am no,

cyanoguani di noCelekgeyambiuaniianob onyiyanekyi64-Ces)alkylamino, aminocarbonyl(C,-Cg)alkylamino,
(C1-Co) al kyl cy C6) al ky . X
((C1- CB) al kyl )g{’:}?&a’ﬁgégua%%fﬁ C1- op) CC%P@Q'% g’ﬂ]’{)%m (G Calalkytamine, (C
ani nocar bony! (@W@B’)ﬁﬁﬂ@?’ﬂ%‘?'%ﬁy@éﬁi‘%ﬂm%m no@é‘?”ﬂﬂ?H&R”&'ﬁq;1n%()ﬁW‘am'”° (C
C6) al kyl car bOn)Z:L)ﬂéft‘efb@ryi(crcs)alkyiammo acetylamrno(CrCe)alkyJamJno (acetyl){(C;-

C1- C6) al ky| b Cl- Co) al
Co) al Kyl ) 22 nGORRBERIAT HOUOETE) al ky ey BORGPURPRI L Co e B or oar §FrCL
10 ©6) al kyl car bejay}ipamino(C,{JsRk@Shinet er 00, sqmﬂyleydu(o@lrmalaﬂdnymcc(arb@)aybmmno
A o e G L
((C1- Co) al kyl ) EahttawelcalsipaickpbutanickdC:- ccﬁkylammo

- O9) het er ocycl ogdley k{fegoﬁéﬂkﬁﬁédﬁaﬁiuﬁ?a SSEE LOLBBMHRE Eiaming, (C-

(C2-C9) heteroary &; | urei d { su urei d
ami nosul f ofd! (@1)3' §Y§PR%BO'P@P@GCG§W%@8¢ bd rc(s@ %vz’cﬁe%ﬂvfgn%é?elfwammo
(C1- C6) al kyl amirepied, mrMyatinoC6) &, I(;@bazuymrechn(c, -Ce)alkylamino,  ((C;-Ce)alkyl)ureido(C,-

((C1-C6)al kyl ) é%g?rﬁi{; Bgngxg%%onyloxy)(é (55 arky a%%rrgoo "hydroxy(C,-Ce)alkylcarbonylamino, (Cy-

acetyl am no(Cl
(acetyl) ((C1- (Bé)dkﬁgﬂh%mbw(/l@-%ﬁ)kaﬂcwmwamm car béey-Caakazaraintsaraang{Clo,

hal o( C1- C6) al ky o, amno(C r
(Cl. (06) ol k% ﬂao Claﬁﬂ:)‘}b kn'al Sul fony I(ag () olydastohf oMb @ PR Rikylcarbonylamino,
1)

((C1- C8) al hesrieerlCety) awgﬁr%qwlﬁ@m ani no, hydroxy(C1-Ce)alkylamino(C,-
acet yl am no( CleGhikyaddydngaiine Nyt aol)ar),amino(C4-Cs) alkyiammo(& Cs)aikyicarbonyfammo (Cy-

&?g?égl( )Cg_f %) Cﬁ@q@l‘)@h‘ %%?rﬁg%ﬁﬂnqgg(a1-%y)ali)'?icarb %’a%mono ammo(C,-Cﬁ)allkylamlno(c1
(C1- Cg) al kyl ur@d)aib,(ldﬁitbdﬁﬁi)aalnhyl i@ 0a)ako it 110s)alky(@@1ino(Cy-Ce)alkylcarbonylamino,  (Co-

C6) al kyl ) 2ur ei gq,(eq;;mg@c,ggkgg,g@%g@%m,%m no, (C, -C6) gc? Ky, r%wréé?yrlyér&my@mﬁn%?@a

06) al kyl sul f onyl uani di no( Cl- C6;ﬁ‘al kyl sul’f onyl am no, car boxy('Cl-
C6) al kyl sud% on %{'ﬁwqabbon(ferm@a) al kyl cyan$gia PE?N?@(‘@POG@?@“RW sul f ony! affzho,
((C1- Co)al kyl Q@W@B@&I@aﬁﬂyléﬁm@!@%m%) al {eylcsmbleprali@nicpaikylcarbonylaming, (Co-
am nocar bony!| (C(,: %he%&cyc}ggikﬁw -Ce ylcemmnylammo. (C,-Cg)heterocycloalkylcarbonylamino{C-
Ce)alkylcarbonylamino, cyano(C4-Cg)alkyicarbonylamino, (C4-Ce)alkylsulfonylamino{C,-

Cs)alkylaminocarbonylamino,  (C.-Cg)alkoxycarbonylamino(C-Cg)alkylaminocarbonylamino,

11B01/0]844

25  (Ca-Co)heterocycloalkyloxycarbonylamino{C,-Ce)alkylaminocarbonylamino, (Co-
Cs)heteroaryloxycarbonylamino(C4-Cg)alkylaminocarbonylaminol,  ureido(C4-Cg)alkylureido,
{C-Ce)alkylureido{C,-Cs)alkylureido, ((C4-Cslalkyl)ureido{C,-Ce)alkylureido,
cyanoguanidino(C,-Cg)alkylureido, {C,-Cg)heteroaryl(cyanoguanidino), aminosulfonyl,
amino(C,-Celalkylsulfonyl, (C+-Cs)alkylamino{C+-Ce)alkylsulfonyl,  {(C4-Celalky!).amino(C4-

30  Cg)alkylsulfonyl, (C1-Cs)alkylaminosulfonyl, ({C+-Celalkyl),aminosulfonyl, (Co-
Cg)heterocycloalkylsulfonyl, amino{C,-Cg)alkylamincsulfonyl, (C4-Celalkylamino(C,-
Cs)alkylaminosulfony!, {{C,-Cs)alkyl)2amino(C4-Ce)alkylaminosulfonyi,
{C2.Ce)hetercarylaminasulfonyl, hydroxy(C-Ce)alkylaminosulfonyl, {C4-Celalkoxy({Cq-
Cs)alkylaminosulfonyl, ureido(C,-Cg)alkylaminosulfonyl, (Cy-Ce)alkyiureido(Cy-

35  Cg)alkylaminosuifonyl, ((C1-Cg)alkyl)zureido({C4-Cg)alkylaminosulfonyl, (Cs-
Cg)alkylsulfonylamino({C4-Celalkylaminosutfony!, (C+-Ce)alkoxycarbonylamino{C,-



{25 (C1- C6) al koxycar bonyl am no( C1- C6) al kyl sul f onyl am no,
. ami nosul fonyl am nocar bonyl, (Cl- ©C6)al kyl ami nosul f ony! ami nocar bony 8, APR 2005
- ((C1-C6) al kyl ) 2am nosul f onyl am nocar bonyl, (C6- C16)aryl sul fonyl,
(C1- Co) al kybamzmasul f onyl am no, ((Cl-C6) aI kyl ) 2am nosul fo”yb@ﬁﬁlﬂmlsu
am nocar bonyl (C 1-C6)al kylamn o(C 1-C6 )alkyls u Ifon yla mno
(CrC9) het erocyci oal kyl oxycar bonyl am no( Cl- C6) al kyl sul f onyl am no 30
(CZ- Ca) het er oar yl oxycar bonyl am no( C1- C6) al'ﬁ'yl sul f onyl am no, cyanoguani di no,
(C1- C6) al kyl cyanoguani di no, ((Cl-C6)a)kyl)2cyanoguani di no,
(C2- Cg) het er ocycl oal kyl cyanoguani di no,
(C2-C9) hetero ycI oal k Cl- C6) al kyl cyanoguani di no,
(C2- C9) hetero p)§|k(lﬁln%%§fgwy| dGanobrigare o,‘qﬁgyloxycarbonylammo((.‘,1 Celalkylaminosulionyl,

e(a}rsn) nlo(k Cll C6) af @g)lagmmnmwmbﬁbmlanﬁrﬁéc, Ce)alkylaminosuifonyl, aminocarbonyl(C;-
al Ky am no a anoguani
((C1-8) al kyl PR RBTeTYoE al kol oy <ABBGHATERG  Cagyiaminosurony. (Cr

am nocar bonyl Gmetét@)!raflakydosgmnﬂguam di{0weC,) reaardppid Chyalf§leaiidogLiyanoguanigii no;

- (C1- Co6)alkyl |k |
E(Cl csg ;{%)@ ol Een: EXIE&?%%%Q% APR. 00l g‘?ﬁ@%@ﬁ%%&ﬁ 1BO 1/'6%6a2 -5
C6) al kyl Cyanogdﬁhﬂ[‘éﬁrhﬂﬂ}"amm-’ﬁﬁﬁw CLCE8}Jakioybarhonyigminosulfonyl,  ureidosulfonyl,  (Cy-

am nocar bonyl é%k@%@éé@%@ﬂ‘i@%& al@i}fziﬁ%@m{u@&ny@&lﬁéﬁl A8, hydroxysulfonyl, halo,

C, - C6) al kyl no
E:s) al kéxyc)altr E’%ﬁ PRI no de%m'fkyl é -GelkvisiiRds ul (Corfylalk@sLiEBylal karbanyita:
(C2- ©9) heteroamwls(u@drwca):@bl@ﬁr}asnrfa@; gat:aoha@ao&%mm@)(@,lb Jamynﬁwmxy (Cs-
' (kaf?tcill %:gﬁocﬁkyq)&féc}xgl l% %énrylogﬂcjfrlﬂ%g 4 a?kn] %rm mtro plgg&?or og ano halo(C1-
ggl %g a: Eyl PRIl L1 - GGGL@N@J Gejdlirory ( Claniibg(@l- EQMB«W;L @)Cab)ks&dloamﬂmiroxy cs-)
al kox m
het er ocycl oayéQ%WYE%B? ijc%é{:‘r(f{aﬂnﬂé’(gz-g%&& I(EGFQEIK%AJ? (e a%%' &
( C2- ©9) het er daekiVEkyEarlESNY | Andrme(@iCasvhl KB é}ﬁalmlammo)(ca Ciglaryl, hydroxy(Cy-

%?2?8;?”' glnrmkﬁa@@ﬂl%) &i/dfwygIGEleLWkeﬁﬁlhyér@xy(cz-cﬁ)alkyny| (C+-Cg)alkoxy(Ce-Cro)aryl, (Ce-
o N T i (s Colaly PP s 3y,
(C1- C6) al kyl &@a@tﬁ@@e}@@ymnwl amina(C,-COBkylahal kid)3merkagti6kylamino, (Cr

6) al kyl am ngs,)ram: éeﬁ.n@nyg@ngh%@ L i
hydr oxy( CL- 06 aI k (féggr P (?Zlilf}yaﬁ(g"am%b v {C2-Cy)heterocycloalkyl(Cy-
C6) al kyl ani n kylsminog Clc%d‘l’ﬂ@kﬁﬁlbﬂﬁoo&m)flka'#ﬁﬂmp. (C1-Ce)alkylcarbonylamino,  (Cy-
((C1-Co) al ky|05mmﬂﬁﬁ)bmyé (Eley Q@ér@ic@%b%nhﬁﬁ“{t?@uﬂ%loalky!carbonylammo (Ce-
(Cl1- Co) aI ox;eg%iblo | am no(Cl C6) al k ﬁ ga}r bonyl am no
am nosul Tzony &'}4 B bony| ami (HeCe)hsiere &XIC%Q'HfW%m no( C1- (Ce
Cg)heteroaryloxycarbonylammo (Co-Cp)heterocycloalkaxycarbonylamino, haito{C,-
Ce)alkylcarbonylamino, (C,-Cg)alkoxy(C4-Ce)alkylcarbonylamino, (C1-Ce)alkoxycarbonyl(C-
Ce)alkylcarbonylamine, {(C1-Ce)alkylcarbonyl){(C4-Cs)alkyl)amino, ((Cy-
Ce)alkoxycarbonyl)((C,-Ce)alkyl)amino, (Ci-Cglalkylsulfonylamino, ((C;-Cg)alkylcarbony!)(C+-
25  Cgalkyhamino, (C3-Cig)cycloalkyl(C,-Ce)alkyl)amine, ((C+-Ce)alkylsulfonyl}((C.-
Ce)alkyl)amino, (CxCo)heteroarylsuifonylamino, {Cs-Co)arylsulfonylamino, ((Ce
Ciolarylsulfonyl)((C,-Ce)alkylyamino,  carboxy, (C1-Ce)alkoxycarbonyl, {CgCyg)aryl(Cs-
Ce)alkoxycarbonyl, (C4-Celalkylcarbonyl, carboxy{C,-Cg)alkylcarbonyl, amino(C,-
Cglalkylcarbonyl, (C4-Ce)alkylamino(C,-Ce)alkylcarbonyl, {(C4-Cg)alkyl).amino(C4-
30 Celalkylcarbonyl, (Ce-Cip)arylcarbonyl, (Co-Cg)heteroaryl(C,-Celalkylcarbonyl, (Cs-Ciolaryl(Cs-
Ce)alkylcarbonyl, hydroxy(C;-Csalkoxycarbonyl, (C,-Ce)alkoxy(Cs-Celalkylcarbonyioxy, ((Cs-

Ce)alkyl);aminocarbonyloxyaminocarbonyl, hydroxyaminocarbonyl, (Cy-
Ce)alkylaminocarbonyl,  {{Cy-Ce)alkyl);aminocarbonyl,  (Ce-Cio)arylaminocarbonyl,  (Ce-
Cio)aryl{C,-Ce)alkylaminocarbonyl, (aminocarbonyl{C,-Cslalkylaminocarbonyl, ((Cy-

35  Celalkylaminocarbonyl{C4-Ce)alkylaminocarbonyl, (carboxy(C4-Cslalkyl)aminocarbonyl, ((Cs-
Ce)alkoxycarbonyl(C4-Ce)alkylaminocarbonyl, (amino(C1-Ce)alkyl}aminocarbonyl, (hydroxy(C,-



‘ C6) al kyl car bonyl am no,
((C1- C8) al kyl ) 2ami no( C1- C6) al kyl ani no( Cl1- C6) al kyl car bonyl ani no (c1-9 APR 2005
C6) al kyl am no(Cl CG) al kyl am no( Cl1- C6) al kyl car bonyl ani no,
am no( C1- Coa no(Cl- C6)al kyl car bonyl am no, PCT/IBO1/01844
(C1-Co) al koxy( Cl Co6) al kyl am no( C1- C6) al kyl car bonyl am no, (C2-
C9) het er ocycl oal kyl oxycar bonyl am no, (C2-C9)heteroaryl carbonyl em no(Cl 20
C6) al kyl car bonyl am no, (C2-C9) heteroaryl carbonyl am no, (C2-
C9) het er ocycl oal kyl car bonyl am no,
(C2- Ca) het eroaryl (C1- C6) al kyl car bonyl am no, (C2-
C9) het er ocycl oal kyl (C1- C6) al kyl car bonyl an no,
( C2- C9) het er ocGetlarkinacaoBday Kani RETY2MEEP a PRI, BERIYP.affinte)akylureido, (Ce-
cyano( Cl1- C6) al Msjgﬁmra%ly k@I Pary! 6860 Y@l dyjas Ll -couikpniena Ghio(C,-Cealkylureido,

C6) al kyl am nocar

(C1- CB) al koxyctr tiom %‘f@ﬂ%%{@%@% ky (GrCrakdBER0 an AR(C5galkylcarbonylureido,
(C2-C9) het er ocmelbgzaldg)elk@x&@,ammyhram NEE Qo dDixpdadydngiit Agalktoreido aghy aremidaC2-

C9) het er Oa ;Eljla)ug Iﬁcur‘%ﬂl ?c(z):( Cl- C6) %n‘ﬁ%c@@gﬁ @ am nol , (g 1-Ce)alkoxy(C,-

urei do(Cl 1- C6) al Kyl'urei ‘kylureid

((C, -C6) al kyI )th”enlqad(omlglﬁﬁ)m'%n ur ei derminoesyanygia dﬁi%@@@mﬂmﬁi%l kyl urédo,

i noC 1 CB) o EATAHERROYRN UM eer BNET S efMgromicor o

(( C1- C8) al kyl )@é@ﬂmmnﬁem@e %t%iﬂr%?@ewwyc"c%ﬁl*d%) éﬁﬁlﬁl‘lﬂ)éﬂ‘; E%EM'Q‘

((C1-C6)al kyl )?@C@,@ﬁ%f@ﬁy C{OR i henrbocycl oal kyl sul f onyl (Ca-Cm)aryi(Q
(At a #'@W%%”%feyﬂ%%é{m%%gg LTt oy CoOnfaiCRLBERBLAE(CP

(C2. C9) het er oamsyduamrglmwﬂmﬂa) 169d- gsahwthnmemned/m})%amoaﬁpﬂ@m)ﬂrf’l@!ﬁwcarbonyi N(Cy-

Cl- C6) al k .
( )a OXy(céCﬁadkg@é@é?ﬁ‘!&%ma@ﬂﬁﬁ PN q?’a’n@!é%(n% ifeB) @ ey namEidans ukiphyd,

(C1-Co) al kyl ur m nosu
((C1- C8) al kyl ) @xftetarersy GfrCs *@wna(ﬁzﬁ?@&'alemﬁw ((C1Gatkyl)zamino(Cx Coheteroaryl, fC*‘
C6) al kyl sul f onyfymferee6dy, C6) al kal@Herasaytibay, carboxy(C4-Cs)alkoxy,

Rt Comi ol g T i e ST

06) al kyl ar

( C2- C9) het er oaSuiHetembdayl{CGaGekztkokio nytaamixy(64-CslaRBmainkif-hiatkosy| f amnigd(C2-Celalkoxy,
C2-C9) hetero C [ lc,- .

gim nocZar bonyl ?(@(' 1“8%?‘9’5’{3 P%%@?o@% (Ccﬁ ﬁk)ﬂ%lﬁm@s}é%my (Cy-Colalilzamino(C,

cyanoguani di nd¢s@ikogs) & )aMWBWW -Co)atisaxy CoTines PRI AT el Y {1

( C2- C9) het er oat YiyfairfRaBbi¥Arana (0 LS YKy |((01(&?3!|5yl)zammocarbonylammo(Cz—Cs)alkoxy

al o(CL. & fli?a?nyn%é?%%ﬂ&%'?%rﬁ%é%m By Creor e IR A | (G
ur ei dosul f ony|Ge)alkgl)zamino{C,-Cs)alkoxycarbonylamino, (Cz-Cs)heteroarylamino Cz-Cs)aIkoxy. barblturyl
{C1-Ce)alkylcarbonylamino(C,-Ce)alkylaminocarbony!, amino(C- -Cg)alkylcarbonylamino where
the (C4-Cg)alkyl is optionally substituted with one or two groups selected frem but not limited
to hydrogen, amino, hydroxyl, (C4-Cg)alkoxy, carboxy, further substituted (Co-Co)heteroaryl,
25  ({Ce-Croaryl, (Co-Colheterocycloalkyl, and cycloalkyl, or the two groups together make up a
carbocycle; and R™carbonylamino where R' is a nitrogen containing (C-Ce)heterocycloalkyl
which is optionally substituted further with one or two groups selected from but not limited to
(C-Cg)alkyl, (C,-Cg)alkoxy and hydroxy,
R® is selected from the group consisting of hydrogen, (C1-Ce)alkyl, (Ce-Cio)aryl, (Ce
30  Cyaryl{C,-Celalkyl, (Ci-Ce)alkylcarbonyl, (Ci-Celalkylcarbonyl(C4-Celalkyl, (Ce-Cro)aryl{Cy-
Celalkylcarbonyl, {Ce-Cro)aryl{C-Cg)alkyicarbonyl(C4-Ce)alkyl, aminocarbonyl, (C+
Ce)alkylaminocarbonyl, {{C4+-Cs)alkyl);aminocarbonyl and (C,-Ce)atkoxycarbonyt;
R and R" are each independently selected from the group consisting of hydrogen,
{C1-Ce)alkyl, {Cs-Cio)aryls (Ce-Cao)aryl(C-Ce)alkyl, hydroxy, {C4-Ce)alkoxy, hydroxy(Ci-Cejalkyl,
35  (C-Cglalkoxy(C,-Ce)alkyl, aming, (C+-Ce)alkylamino, ((C-Cg)alkyl),amino, (Cy-
Cealkylcarbonylamino, {C1-Cg)oycloalkylcarbonylaming, (C3-Caicycloalkyl(C -




C6) al kyl ur ei dosul fonyl, ((Cl-C6)al kyl) 2urei dosul fonyl, hydrogen, hydroxy,
hydr oxysul fonyl, halo, nercapto, (Cl-0C6)alkylthio, (Cl C6)a|ky|suIWQMWRZW5
i(C1- C6) al kyl sul fonyl, carboxy(Cl- C6)al kyl sul fonyl, (C6-C, o)arylsulfonyl,
(C26- C9) het g, sul fonyl, (C, -C6)al koxy, hydroxy(Cl 10 Cé6)

(C6- Clo)aryloxégj%nlfl uoro(C C6) al kyl, fornyl, nitro, nitro?g&ﬁ§§gﬁﬁf4

hal o(C, - C6)al koxy, trifluoro(Cl- CB)aIkoxy, am no( Cl- C6) al koxy,

(C3-C, o) cycl oal kyl hydroxy(C3- Clo)cycl oal kyl-g-

(C3-Clo) cycl oal kyl am no( C2- C6) al kenyl , (C2-C6)al kynyl, (C6-C10)aryl, (C6-

C o) aryl (C2-C6) al kenyl , hydroxy(C6- Clo) aryl,

((C1- ) al kyl am no) (C6- C10) aryl, hydroxy(Cl- C6)a|ky|th|o

hydr oxy( C2- C6) %M}dﬂarbom{ﬁﬁﬁdﬂq%?@@a@bi%é}b{ényiaﬁﬁo } @%C%&gﬁagg%%aryl 80(06

15 Clo)aryl (C1- é%’ ¥, amno
(C6- C10) ar y! ani a"ylc oMYA yiI(E el ?Wﬂﬂ?ﬁ r%afké‘ﬁ?rW@m'r@G) alGeyhadiifo:;
( C2- C9) het er ocy&daialdaspoayiamios, ( C2- (@Qc)t;oertymp@srjamywba@n ((C-Ce)aliyhamino, Cs-

(S e AR PR R,

(C, - C6) al kyBcardiatpkeaarhopylaniGrC:-Capay! kd)@ﬂ@a)h@moy)}caaﬂ(yi@,rbonylammo {C4-Ce) alkyl (Ce-
C2- C6) al k I
( ) al kenyl gy Q@Wl @?é Clg%arb()ﬁ?ran%&é?é%%@ﬁé!ﬁ%’bgﬁ% am nr@}%mgég 2Ry, (Cer

C10) aryl car bonyl am

C9) het er oar y| 0xXy @)QWEB'FWY%‘WHO @93/ @é‘ﬁ@tﬁ@@ &a]alwxyc%ﬁf'wﬁ payiameg,  (Cr-
hal o( C1- C8)al qubaI}@rabﬁmyérBéﬁy@ﬁuno( Cl1- C6) ahéqaesyé%k@mddéwloﬁﬁérm@yl ani no,c,-
(C1-Co) al koxycqf%ﬁw &Cl gj@g | Kyl car bonyl am n

((C1- cs) al kyl caf® % (i %g]l yl ) ami no, arpupﬁrbonytammo(c -Ce)alkyl, (Cy-

C6) al koxycdp bo@)a)wlea@mowtaiyleyim)ommmky( Cl- C&iCaiTk)zlkglybhinogdrizomyiaoino(C-Ce)alkyl,
C1- C6) al kyl

g(CS Clog 2ycgafi§l gh?%? rg%\/%l’)nl%k(% gp %8 alimlnoé 1?58)6”91 ) (% ¢srelalkylamino(C-
C6) al kyl ) ami no, Cé EeBlky ?’anﬁﬂrps)ﬁWanWboxym)@tM) aly+Gaalifonypprbani'ite.
((Cr  carboxy, %ﬁ&y@%ﬁbd@ﬂi@)ﬁﬁ pw Iane@,-@;am,@moe&aon% aklsawgy car bonyl
(C1- Co) al kyl carbony ‘g‘i@}/] C s% E % 1h )
C6) al kyl car bonyl , FINACY AT QﬂTU “83‘?‘55‘?59‘[‘ is hydrogen, halo, cyano,
((C, - Ce%al kg1 )ziir}mi( tgﬂuédﬂpr;\eteﬁl tfmj)oa:lnieyﬂo&ar(bpoyélkyl (Mo, )@Y m)elamdﬁmmwloxy

C2- C9) het er oar
é\y dr OXil (C. - 6) a?/kox car Bﬁéfgﬁéoc?dé%gg%% qf ﬁ‘o%ul?&mc %( bf)gg‘rvc r}e@ c?ﬁ%l ggg 8{85& is

hydr oxyani nocar'b is ogYZEN. C6) al kyl ami nocar bonyl ,
((C1-C6)al kyl ) 2am n@ﬂértﬂﬁéﬁ’ﬂred ((o%bﬂeﬁ)o@'fd‘rln@ml RREAE PR lvherkfBis 1; X is C(O): d is

Clo) aryl (C1- C6)al k am nocar bony! ( C1- C6) al kyl ani nocar bonyl ,
((cz )c/:es; al kyl ’H’yo}cﬁﬂﬁgm??ﬁie@l@c%?@%‘?ﬂ&M%&e@i‘%'ogw yalky d
(car boxy( C2@ C6) al kylOteeripreferaadonypbyndé (oOrornﬁLadn mﬂﬁcﬁkhﬁ)mlel@ﬁ 9 _am XeccHbamyl;,

(hydroxy(C, and Z is oxygen.
Other preferred compounds of formula | include those wherein cis 1; X is CHy; d is 1;
and Z is NR® wherein R® is hydrogen or (C,-Cs) alkyl.
Other preferred compounds of formula [ include those wherein ¢ is 1; X is C(O); d is
25 1;and Zis CR''R™.
Other preferred compounds of formula | include those wherein ¢ is 1; X is CHy; dis 1,
and Zis CR"'R".
Other preferred compounds of formula | include those wherein R* is (R%){C4-Cip)aryl
or (R*)}{C,-Cg)heteroaryl wherein f is 1 or 2.
30 Other preferred compounds of formula | include those wherein ¢ is 1; X is C(O); d is
1; Z is oxygen, | and m are zero, k is 2, and W is CH.
Other preferred compounds of formula | include those wherein cis 1; X is C(0); d is
1; Zis oxygen, | and m are zero, k is 2, and W is nitrogen.
Other preferred compounds of formula 1 include those wherein ¢ is 1; X is C{O); d is
35 1, Zis oxygen, | and m are zero, k is 3, and W is CH.




|-19 APR 2005 WD 02/32901 -7 PCT/1BO 1/01844 C5)al kyl am nocar bonyl am di no,

hydr oxyam di no, guani di no, ureido, (Cl-C6)alkylureido, (C5- C10) aryl]‘érﬁdefﬁﬁﬁ

((Ce-C, O)aryl )2urei do, (C6-C,0)aryl (C, -C6)al kyl ureido,

haI o( Cl- Co6) av §1do,  ((CL-C6)al kyl) ((C6-Clo)aryl)urei do, pcT/IBo1/01844
((C1-Co) al ky )2ure| o, hal o(Cl-C6) al kyl car bonyl urei do,

(hal o(C1-C5) al kyl ) ((C1-C6) al kyl ) urei do,

((C1-C6) al koxycar bonyl (C1-C6) al kyl )urei do, gByci nam do, 5

(C1- C5) al kyl gl yci nam do, am nocar bonyl gl yci nam do, (C, -C5)al koxy(C, -

C6) al kyl car bonyl gl yci nam do, (am nocarbonyl) ((C1-C6)al kyl ) gl yci nam do, ((C1l-
C5) al koxycar bonyl (Cl1- C6) al kyl carbonyl) ((C, - C6) al kyl ) gl yci nam do, ((Cl-

C6) al koxycar bonyl am o@{eq;re%aealckmbmﬂbanmwm yclndarihdgs wherein ¢ is 1; X is C(O); d is
(C6- Cl10) aryl car ci.nam do

(G5 C. by atyI caf SoRTIIETAEEEY S &P 5 JoT U9 b- G, o) aryl (CL 10

C6) al kyl ami nocar bony Djtgt pefan@icdopounds of formula 1 include those wherein ¢ is 1; X is C{O); d is

(C6- Clo) aryl (Cl; CB) ayekyh, nqg(f?ﬁa);apc%% b Cg 8&2% Pénifﬁﬁll 2Ql 4G PR, Qr%Wxs CH.

(C5-C,0)aryl am nocar bon cin énam nocar bony )g (Cl- _
C6) al kyl ) gl y&i nani doOthr anWQmC%POl{“@SD 5"&!'%(&/‘!"% hagnylpsein ¢ is 1 is C(O); dis

(C2- C9) het er oar yl z s fEF QRLER qué%la %ﬁ Qla(rd{ }é‘; | | and m are zero, k is 2, and W is nitrogen.

G bl s o\ e ey teiot 6 6N Pk B e ol o B i 1

C6) al kyl sul f onyk.amis N@@h@@m}ﬂgﬁﬁi&d%)sﬁbkmm)a[kyl t and m are zero, k is 3, and W is CH.

E:gr bggil?lcl;_ylcgijlar E;lyla r%%rr&?%rp&%%@g bf rg;hmui ZIE%) tﬁps%%%ré rgt: ;scrr’)ﬂ; “c%}‘ dis
(am nocar botyl ) (; WdN&?(yl)wa’mnrR) is f(y@joge)asplaﬂm-pﬁ)aﬂwlnl@(n@m @gyg[]oklgy{sy’& and W is nitrogen.

((Cl-C6)al kyl ) 2am “899%6 ffal Lsawounegor@@a@a KinbiGR leakirndine(G2-x38 )atbk axy .

anm nocar bonyl am no( aI koxy,
C6) al kyl am nocatFohgXyaap. ri‘(?(“@:iar@@?ré’l R‘d§<§ and W is CH.

((C1-C5)al kyl) 2am nogﬁebﬁﬂﬂr@ﬁb@ﬁﬁ@adgﬁbﬁhkm(yncﬁ& those wherein ¢ is 1; X is C(O); d is
am no( C2- C5) al kﬂ@/car on

(C1- 06) al kyl ami hd('E9XVERY: i‘ﬁ? '?8&?’6’0&%9? ZrAnddY is(teeen.
C6) al kyl ) 2ard no( C2 OB)at prejeyred ciropnundsrpiformula I include those wherein ¢ is 1; X is C(O); d is

(C2- C9) het eroary g]o,g%g g@%g&wm.?@%bwgm

(C1- C6) al kyl car | 'ani nocar bony
ami no( C1- C6) al kyI car%ﬁyprafwrﬁ%c%mweds PW@‘”(”@lUE'ﬁydﬁ Rgqe "i"’éer%'bfl'sohé(l'ﬂp(o) dis
substituted wi th 2086x/@6n,KiddYaeEES, §6¢ 8HnEtV fsrrmmgbrut not limted to
e ny ™ SRR bt ricinges oL e PR MR s
or the two 2Ir oupg it NgéWherem i lschydpgen or&i-Beley| leandalrace ERTCQ@HIP‘ Bo@ﬁdl\%m% V\/ner e
R19 is a nitrogen cophal ReRbed ConfothBELEBARNET iRAldeVthose wherein ¢ is 1; X is C(O); d is
1; Z is NR® wherein R? is hydrogen or (C,-Cs)alkyl, k and | are zero, m is 2, and W is nitrogen.
Other preferred compounds of formula | include those wherein ¢ is 1; X is C{O)y dis
1: Z is NR® wherein R® is hydrogen or {C,-Ce)alkyl, k and ! are zero, mis 3, and W is CH.
25 Other preferred compounds of formula | include those wherein ¢ is 1; X s C(O); d is
1; 2 is NR® wherein R® is hydrogen or (C,-Ce)alky!l, k and | are zero, m is 3, and W is nitrogen.
Other preferred compounds of formula | include those wherein R* is phenyl, g is 0 or
1, Qis (C4-Cg)alkyl, and at least one R® is selected from the following list of functional groups:
(Co-Cs)heteroarylaminocarbonyl, (C»-Co)heteroarylcarbonylamino, (Cs
30 Ce)alkylsulfonylaminocarbonyl, aminosulfonylaminocarbonyl, carboxy(Cy-
Ce)alkylcyanoguanidino, carboxy, (Co-Cs)heteroarylamino, (Ca-Co)hetercarylsulfonyl, (Ce-
Celheteroaryl  {C-Cg)heteroaryloxy, (Co-Cg)heteroarylcarbonyl, {C>-Cg)heteroaryl(C,-
Ceg)alkyicarbonyf, carboxy(Cy-Cslalkylaminocarbonylamino, {Co-
Ce)heteroarylaminocarbonylamino, carboxy{C1-Ce)alkylcarbonylamino, {C-Ce)heteroaryl(Cy-
35 Ce)alkylamino, carboxy{C-Cgalkylaminocarbonyl, carboxy{C4-Cg)alkylsulfonylamino, (Cg-
Ce)heteroarylaminasulfonyl, carboxy(C,-Ce)alkyisulfonyl, carboxy(C;-Cg)alkylamino,




which is optionally substituted further with one or two groups selected from
but not limted to (Cl-C6)alkyl, (C2-C6)al koxy and hydroxy; RO i ﬁgsg%ﬂ‘u@ﬁd
|fromthe group consisting of hydrogen, (Cl-C6)alkyl, (C6-C 0)aryl, (C6* )

: C10) aryl (Cl‘,f,&@/gigbyl , (Cl-Co6) al kyl car bonyl ,

(Cl- 06) al kyl carbonyl (Cl- Ce)al kyl , (06-Clo)aryl (Cl- C5)al kyl FArHEAy/f184
(C6-Clo) aryl (C1- C5) al kyl car bonyl (C, - C6) al kyl , am nocar bonyl, (C, -

C6) al kyl am nocar bonyl, ((C, -C5)al kyl ) 2am nogar bonyl and

(C1- C6) al koxycarbonyl; R' and R 12 are each independently selected fromthe
group consi sting of hydrogen, (C, -C6)alkyl, (C6-C10)aryl,

(C6-Clo) aryl (C1-C6) al kyl, hydroxy, (Cl-C6)al koxy, hydroxy(Cl-C6)al kyl, 35

Cl- C5) al k l bie., - 06 2l ' 1 i no,
(1) o onY (Grodaldicbl i, Lt S0LE AT ol i
(C3- Ce) cycl oal Rxﬂlri%ﬁm'fogapré- Ea6s)alkyieytiopy'aDigerar ooy G e Elkopy §3:Cs gteroaryl(C:-

(Cgialclégll f:zgr IbO ni&#)&kﬁwpcarlﬁ&&@@);)@ﬂdgﬁﬁiM6(@51@9)@MBJQWCPQL‘Q)heteroarylamino(Cz-Cs)afkoxy.
- 06) al kyl sul f onyj.ani no - Clo)aryl car banyl am no, 4 _
. (C1- 06) al koxycar bon ﬁf&iie&%g?wﬁm&a%wﬁ?fmh 'd%%(“df&s@WEﬁLW(’tﬁhe”y" qis O or

C6) al kyl cardbonylQisi(@eCs)alkyl, and at least one R® is selected from the following list of functional groups:

((C6-Clo)aryl (Ll 2l AKX - ) Cl .
06) al kyl car bongﬂnaﬁ@ﬁ gf)é%&[gﬁgy%\?ﬂy{&,, %ﬁ%y&@.?n%}dﬁﬂﬁaﬂ@c&r%bnﬁ, %(C, Celalkyl)zamino{C;-
( C3- 06) cycl oal ‘EW[@’&@WW am no( eningBdlsleiiylcarp@ylanino, (C1-Ce)alkylamino(Cs-
C6) al koxycar bopyiam al kyde,- ino(Cy-Ce ino, ino(Cy-
(C)2- o) hgt ar Og@ay lug,gaFklﬁlﬁgémb%)n | axrg.cn gg)él:{(y%%mlgm?ylc )al(k lcailrbonylarrnno amrno(.C

Clo) aryl ( C1- %%%?l@'ﬁr@é?'bz{:ﬂﬁ? ymr@i_é‘@’a&wﬁ%@o, {(C1-Ce)alkyl);amino(C,-Cg)alkylureido,
E g gg hleL mlr oaairmhmxalﬂ-t!g))_awlambﬁy&(nGiT (k:6|) addgds)a!k(d@ﬁmo@‘lfi)sﬁfkylsﬁlmhﬁclaﬁyd),am NQC;-

- a S - .__anm nocar hanyl am no, - .

C6) al kyl amynogéag@ﬁﬁ@nﬁgggéﬁgﬁ%ﬁﬂ% a1 KPNA "%@8&‘/'5@89@3%&ﬁé‘i)aiwﬁmo(c"
am nocar bony| a@dlaky{saiforgs) &T k§d)alky)@mninoly-Celalkylsulfonyl, amino{C,-Cs)alkylcyanoguanidino,

C6) al kyl am nocay. ' Gl i . i -
((C1- CB) al kyl ﬁ%ﬁ%%*giﬁ‘ggﬁﬁ ?&ﬁ@%’%@:@d&%ﬁk ({C+Cojalkyl),amino(C,

hal o( C1- C6) al Ksd¥MSHBROSHBUNN. ani nﬂ@d%@%'%{ﬁmi“%fﬁ%% Cl- Cd§ afdgkytamino(C,-
( Clb C6) alclfﬁlcgrﬂ:almg(y@hﬂn@ﬁlfﬁbl;ﬁg(FEgQé[@g)?éﬁghﬁFK%Ll)}llﬂygﬂmiﬂ@{(wwdﬁéikylamino)(Cs-
o nocar bony! (CESHS sFRFITa eIt G R PR m X RERO esaipayR o, (C-
Preferred comﬁﬂﬁlﬁmo.f of( @t deliyl)iamiioy d g Ct-Baimylahienei ICHC o ayl(OyTy)aigdamintal o,
or (1 oy al Ky BECOPISAEARE, [ (Eecy g#%é#@é&%;@%%aéézaq%ﬂﬁ%%aﬁ*fr°'?¥3?%éé
t hose wher ei n Gof¥loplkyCGs)atiytigming) | minp(CoGrpliyagingsayepam,  glycinamido,  (Cy-
20  Cglalkylglycinamido, alaninamido, (Cy-Cglalkylalaninamido, ({Cy-Celalkyl)2 amino(Cy-
Ce)alkylcarbonylamino.,
Other preferred compounds of formula § include those wherein R is phenyl, Q is (C,-
Ce)alkyl, g is O or 1, and at least one R® is halo, (C,-Cs)alkoxy, (C;-Ce)alkyl, halo(C-Ce)alkyl.
Other preferred compounds of formula 1 include those wherein R is phenyl, g is 0 or
25 1, Qis (C4-Ce)alkyl, and at least one R® is selected from the following list of functional groups:
aminocarbonyl(C4-Ce)alkylureido,  (C,-Cg)alkylcarbonyl,  (C;-Cg)alkylsulfonylamino,  {Cy-
Ce)alkylsulfonylamino(C4-Cg)alkylaminocarbonyl, aminosulfonyl, aminocarbonyl, ureido(Cs-
Cs)alkylaminocarbonyl, aminocarbonyl(C,-Cg)alkyaminacarbonyl, aminocarbonyl(C;-
Cejalkylcarbonylamino,  ureido(C,-Ce)alkylcarbonylamino,  (C4-Ce)alkylicarbonylamino(C,-
30 Cs)alkylcarbonylamino, (C+-Ce)alkylcarbonylamino{C,-Cg)alkylaminocarbonylamino,
ureido(C¢-Cglalkylcarbonylamino, ureido, halo{C,-Celalkylsulfonylaming, {(Cy-
Ce)alkylcarbonylamino(C4-Ce)alkylaminocarbonyl.
Other-preferred compounds of formula { include those wherein R* is pyriayi, qis0or
1, Qis {C1-Ce)alkyl, and at least one R® is setected from the following list of functional groups:
35 (C-Co)heteroarylaminocarbonyl, {C-Cg)heteroarylcarbonylamino, (Cs-
Ce)alkylsulfonylaminocarbonyl, aminosulfonylaminocarbonyl, carboxy(C;-



{Qher preferred conpounds of formula | include those wherein c is 1; é)(
C(O; dis 1; and Zis NR9 wherein RO is hydrogen or (C1- CG)aI kyl . 12 ﬁﬂmﬂﬁﬁ
preferred conmpounds of formula | include those wherein c is 1; Xis CH2; d

is 1; and' Zyh92ex4gen. CQther preferred conpounds of formula t hose
V\/nereln cisl;, Xis CH2;, dis 1l; and Zis NRO wherein R9 |sll%f£b%%gfelﬁ4or

(C1-C6) alkyl. Oher preferred corrpounds of fornmula | include those wherein
cisl;, Xis C(O; dis 25 1; and Zis CR'RT2. O her preferred conpounds of
formula | include those wherein c is 1; Xis CH2; dis 1; and Zis CR71R12.
O her preferred conpounds of forrmula | include those wherein Ris
(R5)1(Co6-Cl0)aryl or (R5)1(C2-C9)heteroaryl wherein f is 1 or 2. 30 O her

preferred conpmgmrcpénotgoérmﬁoa darthoRg| l@dpc;t )hélér@ar\}\f@ﬁ?rrnel r‘(CQ—Ch)ﬁet@roaP{clsbﬁor‘?( Q)c?_-

is 1, Zis oxy n e, zer
corrpounds of fo(f%ﬁﬁfeéo%”ﬁl né&ﬁ%@hﬁtqﬁ%@b%er&z gg‘epeéoaiy'cafgo% C(%] éHP eéoa“i
i s oxygen, | ardakykeomero, k is 2c¢arbmg(CNGRikyiatirogarbony@niier, preferred(Cz-

'. ;OFEO(‘;QS; of f ¢ %le@oawlérﬂr%éﬁr%%ni%ﬁg X\Qﬁéﬁ Qe gl@_‘arbig(éénigg( % ch%%@??@? 501

PCT/ 1 BA / 01844 Celpllglanéno, praétrcevﬁce@s)eﬁrwﬁmn@mbwl f earbRy e Celafigisuiérayleminee (Co-

wherein c is 1cg%ere§>a%(|§hmos@wdr§r 1 czrbbﬁy(@mgemsulfo@nd mcerbexf(er es)arisyrarﬁmé
and Wis nitrogen. erred compounds of formla i nc hose

wherein c is 1533201‘3’50(’,((:@)"?3”‘&@%?’ 103"20%%01!\%3”6%& e PO GreLolRlfepx W@@?“H?m'”o
(C -C6) gl ky:c f |hy@rﬂfi/am|1rw’c@rbiﬂr%ﬂf  OC -85 )dI16/Is2iforchindbaBorBHC - d)S(G ﬂkdﬁ@r(qgmﬁherer@q/rl(m .
conpounds o a ne |n c i s

i snﬁRQ wher ei n f”éy 5/ ?’S’édg’d&eﬁtjky%@im&‘} Eﬂ%ﬂxy' 834*&‘3‘%"%?’8 O%%Q éjl’( AR0%Y->" and
Wis nitrogen. O hérhgmedfersdedmpoings whidsmgé | noudrithased whareih wes pidEeq isHeerei n
cis 1; Xis CuQyis @21 C%)?i'kyl %daﬁle‘yﬁ%nwrseéerbc@% Hlomh tﬂé’%ﬁ!&z@ﬁé‘hs‘?ﬁf f(r&lror%)g%'ubyl

| and mare zero, refer ounds of orrrula
| include thosé”‘!ﬁl@@r"ie@ﬁr}?”@’cﬁ@oﬂ_y‘ j@, g.;]@@@mrngc, Eﬁ)alkylcarbonyl ({C1-Cg)alky!),@mino(C;-
Cslalkylcarbonyl, amin(C4-Celalkylcarbonylamino, (C4-Cslalkylamino{C,-
Celalkylcarbonylamino, {{C,-Cs)alkyl)zamino{C,-Cs)alkylcarbonylamino, amino(C-
15 Cglalkylureido, (Cy-Cs)alkylamino{C,-Celalkylureido, ({Ci-Celalkyl)amino(C,-Cg)alkylureido,
amino{C-Ce)alkylsulfonylamino, {C+-Cg)alkylamino{C4-Cg)alkylsulfonylamino, {(Cy-

Cs)alkyl).amino{C,-Cs)alkylsulfonylamino, amino{C,-Cs)alkylsulferryL (C,-Cglatkylamino(C;-
Csglalkylsulfonyl, ({C-Cs)alkyl},amino{C-Cg)alkyltsulfonyl, emino(C,-Cs)alkylcyarroguanidino,
(C4-Cs)alkylamino(C;-Cs)alkylcyanoguanidino, s ' {({C4-Cglalkyl)zamino(C;-
20  Cglalkyleyanoguanidino, amino{C;-Cg)alkylaminosulfonyl, (C1-Cg)alkylamino(Cy-
Ce)alkylaminosuifonyl, ({(C-Ce)alkyl)zamino(C,-Ce)alkylaminosulfonyl, ({C-Ce)alkylamino){Ce-
Cio)aryl(C-Celalkyl, amino, amino(Cy-Ce)alikoxy, amino(Cs-Ce)alkoxycarbonylamino, (Cy-
Celalkylamino,  ({Ci-Ce)alkyl);amino,  (Ce-Cig)arylamino,  (Cg-Cqg)aryl(Ci-Cejalkylamino,
amino(C4-Ce)alkylamino,  (C>-Cg)heterocycloalkylamino,  (Cx-Cg)heteroarylamino,  (Cs-
25  Cypcycloalkyl(Cs-Celalkyl)amino,  (amino(C-Ce)alkyl)aminocarbonyl,  glycinamido,  (Cy-
Ce)alkylglycinamido, alaninamidoe, (Cs-Ce)alkylalaninamido, ((C4-Ce)alkyl)  amino(Cy-
Cs)alkylcarbonylamino.
Other preferred compounds of formula 1 include those wherein R is pyridyl, Q is (Cy-
Celalkyl, g is 0 or 1, and at least one R® is halo, (C1-Cg)alkoxy, (Ci-Ce)alkyl, halo{C,-Ce)alkyl.
30 Other preferred compounds of formula 1 inciude those wherein R* is pyridyl, Q is (Cy-
Cslalkyl, g is 0 or 1, and at least one R® is selecled from: aminocarbonyl(C;-Cs)alkylureido,
(C4-Cs)alkylcarbonyl, (C+-Cplalkyisulfonylamino, (C-Ce)alkylsulfonylamino(Cq-
Cslalkylaminocarbonyl, aminosulfonyl, aminocarbonyl, ureido{C4-Cg)alkylaminocarbonyl,
aminocarbonyl(C4-Cs)alkyaminocarbonyl, aminocarbonyl(C4-Ce)alkylcarbonylamino,

35  ureido(C4-Cs)alkylcarbonylamino, (Cy-Ce)aikylcarbonylamino(C4-Cs)alkylcarbonylamino, (Cy-



10 1; Zis NRO wherein RO is hydrogen or (Cl-C6)alkyl, 1 and mare zero, k
Is 3, and Wis nitrogen. OQther preferred conpounds of fornula I |ncI ﬁERI ‘
rthose wherein c is 1; Xis C(O; dis 1, Zis oxygen, kandlare Q%

'is 2, and Wyvio%2/390) O her preferred conpounds of fornula | in
V\/rLereln cis 1, X |]s C(O; dis 1; Zis oxygen, k and I aregég&oms(ﬂ?@

and Wis nrtrogen 15 O her preferred conpounds of formula | include those
wherein c is 1; Xis C(O; dis 1; Zis oxygen, k and | are zero, mis 3,
and Wis CH O her preferred conpounds of forrmula | include those wherein c
Is 1, Xis CO; dis 1; Zis oxygen, k and | are zero, mis 3, and Wis
nitrogen. OQther preferred conpounds of fornula | include those wherein c is

1, Xi O; wh hydr o C

and 1 are. zer o ceiysAob g SRR oo, Y ca Rl St oo Gt 1

i ncl ude those \prfmdoeha{o(@ﬁ%)atkylso(foméa@(w)) €1-8s) alfsylmrbcmylra&mm editylemmoBRSborsyl.

hydrogen or (Cl-C6) aﬂh@ﬂrese}ﬁt iﬂ%tlen %E@ réﬁééj @E ﬁgnac@fu\rl\}ﬁa &/éc%erﬂétﬁer Qr%? gggmon
et el n

Q her preferred corrpoun s of fornu |nc u ose
QO: dis 1; sgsiof cprpupgeridiaionrila s Thy aeidgurchoare vesd togleppie e pharmanguticalir e

zero, mis 8, %&%pféﬁlesec@'bddaﬁn @br&eéf tﬁé %fo?érﬁe%dorrée%@élr&%p&fndé Qf EHré' fAvdntibngleude
t hose wherein : I S NR9 wherein RO hydr ogen or

(Cl- C8) al kyl , o8, i F‘éngé'b fokig r%d edd'%ﬁru stEi d-enj $318 gORIAINNG R micologiAb e
conpounds of f acoeplablel anioms) siakd isi’lﬂ&eh)hﬂmﬁh[ehde RédrbSroﬁlhﬁﬂYii(drOiqdldié rldra@y, slifatd) i S

(CL- C.6) al kyl , %i@gfa?et be%-%%t?heﬁ g‘l Pr?si r%c%C{e %Bts{eon}rate acroo crlrat\c’e\'I t%grale Ejiartrate

.functional groups:
_( C2- Cg) het er oapydctvatebomplegiei n@ma(rama. @aoC8Eal thﬁrﬁté.onl;ﬂnamtﬂocraelmetytﬂfpnate

‘am nosul f oyl a | 6 ani X
sul f ony| agihgeeardheRy! rfeaﬁéaegwfé&le ) B kdfﬁ)ghgﬁm&?w p&RIROXY fie.,

(C2-C9) het eroary| am no, het er oaryl sul C9 het eroaryl

( C2- C9) het eroaNr'B‘?(tWer(eCés @yﬂm?— gRPteasglsalisy | . (C2- C9) heteroaryl (C, -

gg ﬁl kyl car bf)nyl Ca'hbgmxy'(t@ia@)eﬁtéémg aaammgtgmyta@mbr (ﬁ'% chemical bases that
et eroaryl apinqcar bonyl ani no, car box - car bonyl am

(C2-C9) het et oal B (& s i REPE Y aRRe s PR P B 2 ohfrose

car boxy( Cl- C6) admIW)IUBQSI df deryivianh theh arg €Ric @Pptuet @re dreosy Itfatfaro swhf@itydase salts with

car boxy ( CL146%6) aldk Kbspbina8Y ucrGh R sSR)idkey! A - i
02/ 32901 P 1B 8 g& 24 4 1Léc tga(;'; s% r@ldﬁg. B0t mﬂr%d'%) lt:ﬁogé)gélvypfrom
such pharmaco[og:cal[y acceptable cations such as alkali metal cations (e.g., potassium and

sodium) and alkaline earth metal cations (e.g., calcium and magnesium}, ammonium or water-
soluble amine addition salts such as N-methylglucamine-{meglumine), and the lower
alkanolammonium and other base salts of pharmaceutically acceptable organic amines. Also

20 included are pharmaceutically acceplable salts of basic compounds including hydrochloride,
hydrobromide, hydroiodide, nitrate, sulfate, bisulfate, phosphate, acid phosphate, acetate,
lactate, citrate, acid citrate, tartrate, bitartrate, succinate, maleate, fumarate, gluconate,
saccharate, benzoate, methanesulfonate, ethanesulfonate, benzenesuifonate,
p-toluenesulfonate and pamoate [i.e., 1,1-methylene-bis-(2-hydroxy-3- naphthoate).

25 The compounds of this invention may contain olefin-like double bonds. When such
bonds are present, the compounds of the invention exist as cis and trans configurations and as
mixtures thereof.

Unless otherwise indicated, the alkyl, alkenyl and alkynyl groups referred to herein, as
well as the alkyl moieties of other groups referred to herein (e.q., alkoxy), may be linear or

30  branched, and they may also be cyclic (e.g., cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or
cycloheptyl) or be linear or branched and contain cyclic moieties. Unless otherwise indicated,
halogen includes fluorine, chlorine, bromine, and iodine.

(C3s-C1o)Cycloalkyl when used herein refers to cycloalkyl groups containing zero to two
levels of unsaturation such as cyclopropyl, cyclobutyl, cyclopentyl, cyclopentenyl, cyclohexyl,

35 cyclohexenyl, 1,3-cyclohexadiene, cycloheptyl,  cycloheptenyl,  bicyclo[3.2.1)octane,
norbornanyl etc.



[ car boxy( Cl- C6) al kyl carbonyl, carboxy(Cl-C6) al koxy,
car boxy( Cl- C6) al koxycar bonyl am no, hydroxyam nocar bonyl , 19 APR 2005
(C, - C6) al kyl sul fonyl am nocar bonyl ( Cl- C6) al koxy, (C2-C9)heteroaryl (Cl-
C6) al koxy, 1- C6) al kyl am no( C2- C6) al koxy,
(Q2- C9) het eﬁggpgﬁénpno( C2- C6) al koxy. Ot her preferred corrpounaPsCT&BUf’(g]rsdﬂl a l
i nclude those wherein R4 is phenyl, gis Oor 51, Qis (Cl-Co6)al kyl, and
at least one R5 is selected fromthe followigg |ist of functional groups:
am no( Cl- C6) al kyl carbonyl, (Cl-C6)al kyl am no( Cl- C6) al kyl car bonyl ,
((C1-Co)al kyl ) 2am no(C1- C6)al kyl car bonyl , am no(C1- C6) al kyl car bonyl am no,
(C1-Co6) al kyl am no(Cl- C6)al kyl car bonyl am no,

Cl- C6) al kyl ) 2am - | am . an 1. | i.dg,
(CL- 06) Al ky! am no _2%%;;&%%%%%{ RO S nbRhd ey B oo,
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?gl?(():g)a ;PE;?’ !s l(ﬂ%%féi? i%zlvrﬂ )%{'Iou rbgflaf?_s?)kazglgr:l,l_ ngnaz:ml%/alzg!%,r botg%lnéphthenyf. isothianaphthenyl,

C6) al kyl sul f ongenasfuaoyl Chotied) aflraml,aisdindutdr byl indairinyip $xiadotynykoquinolyl, quinolyl,
o nocar homt (B paa ARHLA RABEAEN ey, st whan e ntrar
C6) al kyl car bongfp‘é?ﬁsn@?tioﬂﬁ"éisélbf(t@law & R’?P%dﬁ%‘&ﬂﬂ Byt Y limited to, (Cy-Ce)alkyl, (Cy-
(C1-C6) al kydl cachmarl aad) eftcrod&n ifdokim dbikP R YE ACH N3 amino.
(C1-Co) al kyl carbony|am nol G.; L2l L ATiagsar bopl,am no.

The term *ureido”, as used herein, refers to an “amino-carbonyl-aming™ moiety.

The term “acetyl”, as used herein, refers to an “alkyl-carbonyl” moiety wherein alkyl is

defined as above.
25 The term “cyanoguanidine”, as used herein, refers to a functional group having the

following formula:

N,CN NC\N

I It
/C\N/g or /C\N /g
é_ﬁ ~ é“H ~

The term “(CCg)heterocycloalkyi(C=N-CN)amino™, as used herein refers to a
functional group having the following formula:
CN

-

NC~_
d or i
é——-—N’ ~HET é___N/C““HET

30



I ur ei do( C1- C6) al kyl car bonyl am no, ureido, hal o(Cl-C6)al kyl sul fonyl am no, (C1-
iCB)a | kylcarbo nylami no(Cl-C6 )al kylami noca rbonyl. Gher-preffgr?,ﬂ 8
“conmpounds of formula I include those wherein Ris pyridyl, qis O or 1A @
"is (C1-C6) aldydzopnd at least one R5 is selected fromthe f ' i st of
functional gr oups?‘p 35 (C2-C9) het eroaryl am nocar bonyl , Oééﬁmomlé“
(C2-C9) het er oaryl car bonyl am no, (Cl C6)al kyl sul f onyl am nocar bonyl
am nosul f onyl am nocar bonyl, carboxy(Cl 1 9-1APR 2005 WD 02/ 32901 -11
PCT/ 1 BOL/ 01844 C6) al kyl cyanoguani di no, carboxy, (C2-C9)heteroaryl an no,
(C2-C9) heteroaryl sul fonyl, (C2- C9)heteroaryl (C2-C9)heteroaryl oxy,
(C2-Cg) het eroaryl carbonyl, (C2-C9)heteroaryl (Cl- C6)al kyl carbonyl,
car boxy( Cl- C6) al ky| anérein cRE Dok &1 [19.C.heiRrocE@Iesrqt pa gkl Ravidi-ARk no,
car boxy( Cl- CS)nanI{ kgl cfalra%onél am no, é{g %@et%ﬁmﬁ(%?@S %)rg%ﬁ%am no,
car boxy( C1- 08) af ¥y &mdivot “rpb‘ghf’zf’,ac AABXYEL- C6) al kyl sul f onyl ami no, (C2-
C9) het er oar yl anm nosthef temy 'hartgtaryb sy (s€d héBi abflry I ts al firetigHal group having the following
car boxy( Cl- C6)gl kyl am no,  car boxy(Cl- C6) al kyl car bonyl, :
car boxy( Cl- C6) al koxy, carboxy(Cl-C5)al koxycar bonyl ani no,
hydr oxyam nocar bonyl , (Cl-C6)al kyl sul f onyl am Rocar bonyl ( C1- C6) al koxy,
(C2- C9) het eroaryl (Cl- C6)al koxy, carboxy( G- al kyl am no( C2- C6) al koxy,
( C2- ©9) het er oar yl am no( C2- C6) al koxy. 10 O Qﬁg pNEf erred conpounds of formula
| include those wherein R4 is pyridyl, q i Q& 1, Qis (Cil-Co6)al kyl, and
at least ope R5 is selected fromthe foII&Ninﬂ 1i8t of functional groups:
am no( Cl- Co) al kyl carbonyl, (Cl-C6)al kyl am no( Cl- C6) al kyl car bonyl ,
((CL- 06) al kyl ) 2ami ndEE™ B5IEPIRY P 43eH eRpin, refers tag(da~ o6% 4 ky| car bony! ani no,
(C1- C5) al kyl am no( Ghe t€&h) ‘alkkyyt esidrd @y laaiddl BOthe formula OR, where R, is an alkyl radical as

((C1-Co)al kyl) 1 Cl- | kyl car bonyl am no, am no(Cl 15 C6) al kyl ur ei do,
( C1- CB) al ky] an@.%ﬁ“%%?ec%fﬁ%’r"&%& 8@’? (( Cl- C8) al kyl ) 2ami no( C1- C6) al kyl ur ei do,
anmi no( Cl1- C6) al kyl sulhederyl “earbery’, refeGlte €B3divklof thardrmolacCOCH). al kyl sul f onyl ami no,

Cl- C6) abkyl ) 2ani LGBVl by | ani { Do Gl @6hal kyl sul fonyl |
1L 13 e GG o g s a4
((C1- C6) al kyl ) 2ani nBEEMCSRRP S|P f BeiFal of BafamduerCls) al kyl cyanoguani di no,
(C1- C5) al kyl am no( Ghe &hmaethikylrey@nOg ARG RO forb(IELINGS) al kyl ) 2ami no(C, 20

O 2oy eyanoguant 40 GmAfl ot ki Bhabdedl TGRS

The term “amidine” refers to a radical of the formula —C{NH)-NH;.
15 The term “sulfonyl” refers to a radical of the formula -SO-.

The term “sulfinyl” refers to a radical of the formula -5(0}-.

The term “thio” refers to a radical of the formula —S-.

The term “oxo” refers to a radical of the formula =O.

The term “formy!” refers to a radical of the formula -CHO.

20 The term “guanidino” refers to a radical of the formula —N{H)-C{NH)-NH,.

The term "alaninamido” refers to a radical of the formul - NH-C{O)-CH({CHa)-NH..

The compounds of this invention include alf conformational isorners (e.g., cis and trans
isomers) and all optical isomers of compounds of the formula | {e.g., enantiomers and
diastereomers), as well as racemic, diastereomeric and other mixtures of such isomers.

25  Compounds containing Isotopic substitutions of atoms, such as deterium substitution of
hydrogen, are also included in the scope of the present invention.

The present invention also relates to a pharmaceutical composition for treating or
preventing autoimmune diseases (such as rheumatoid arthritis, type | diabetes (recent onset),
lupus, inflammatory bowel disease, optic neuritis, psoriasis, multiple sclerosis, polymyalgia

30  rheumatica, uveitis, and vasculitis), acute and chronic inflammatory conditions (such as
osteoarthritis, adult Respiratory Distress Syndrome, Respiratory Distress Syndrome of
infancy, ischemia reperfusion injury, glomerulonephritis, and chronic obstructive pulmonary
disease (COPD)), allergic conditions (such as asthma and atopic dermatitis), inflammation



% 06) al kyl am nosul fonyl, ((Cl-C5)al kyl') 2am no( Cl1- C5) al kyl am nosul f onyl ,
((C1-C6) al kyl am no) (C6- C10)aryl (Cl1-C6)al kyl, am no, am no(Cl-C6) aITI@okB/R 2005
am no( Cl- C6) al koxycar bonyl am no, (Cl- C6)al kyI am no, ((Cl-0C6)alkyl)2am no,
(C6- C10) ar yWwanex901( C6- C10) aryl (CL- C6) al kyl am no, am no( Cl- €6TaBkyd1sx no,
(C2- C9) het er ocycoal kyl am no, (C2-C9)heteroarylam no, (CO 25

C10) cycl oal kyl (C1- C6) al kyl ) am no, (am no(CLl-C5)al kyl ) am nocar bonyl ,

gl yci nam do, (Cl- C5)al kyl gl yci nam do, al anlham do, (Ci1-0C6)al kyl al ani nani do,
((C -C6)al kyl)2 am no(Cl- C5)al kylca rbonylami n o. Qher preferred
conmpounds of for nul a | include those wherein R4 is pyri dyI Q i s (C1-
C5)alkyl, gis 0 or 1, and at |east one R5 is halo, (Cl-Cb6

(Cl- C5) al kyl , #apetied-vil) Efeelan (sug aex Yiet ‘Wﬁ@f"é‘??“e&“@'&?ﬁﬂo@ﬁﬂ%‘z@f ¢ Rirgiitaupad
i ncl ude t hose BOREEBBre4 chioniP Yrdnahilis, t&UesS célenE&Ih@hky& ac@elsSthor@én Yranspraht at
l( E?StCS? gfkﬁs C:,irtséﬁgﬁlme%n%ﬂngrcg%rt%qnfpg?ﬂqgtgﬂg lr]%rllﬁg?c,%le%% sa rg en%sg infectivity {co-
(C1- C6) al kyl suletemyr! amage)( Gind Gnalbokwpptoasi divesebo(iydlydigmsassybsionydprosy and
'~ am nocar bO%yI ’ &fier%é?s?ﬁ()c%}ndc@ nggla@:%c‘@?&amﬁr%ham cancers such as multiple myeloma,

am nocar bonyl ( car bo
am nocar bonyl (@mp@smmavk;amamtyéwpramw@ of % fainaiadlo p CI2CBFRUIRSY @arBRERE s&lticho,

(Cl1- C6) al kyl catbany %mé?)p(éﬁ@zct@) Al kdifgrdopreleatid @ucH @soie® APRBNIRID and\Q:
02/ 32901 PCT/1B0OI/01844 -

06) al kyl car borRflEARREB{cEHY. @Gﬁpéﬁbﬂ?ﬁaﬁﬁf nocar bonyl am no,

l(.ll’ ei do§ Cll C|6) al lt;yl C"lamdam;ydoamn%mf thelgrededDinvédraibo (el alE6 Jimlt knd groddctonydfayiokines
~(Cl1-Co) a carho a pr n

a0 LR 8L R e A Ol A L RLBERE M oTETLRY B8 Lok DYEALS OF
" conpounds of tdeerefaetnwbihlﬂﬂtfafmepmﬂld@s hnh¢fﬁﬁora¢l%ea§l%$ehl"k?® tpTbpaane Iklgncluding

phar maceut i Caléo}ﬁ?esﬁvécﬁ@aptt ahhe, aﬁl.lquoé’é#)ﬂ éh&@s@rﬁé t §r Qfyspriee %Eﬁc%fé@ntﬁe@éﬁﬂ

base conpounds (0} hi s |nvent|on are Q} on-t oxli
addi tion sal t €mRhygema: FAVris AL BV n@"%i’\e&ra%'&ﬁl G’&'i &a??%?ov'ﬁ’éﬁ%gfeé‘fﬁs Vidifns,
such as the hygegebl @siedand hydipezbmemed)e THay dhai ado deovide berafie for sthé f etieelae

bi sul f at e gphos (gc?attgd vilf .P%c PQRR A m?etc%rfai &ilce.ls ﬁf%ha:;t%n of:éétnrrﬁén?all .nﬁganﬂamry

C|trate, rtra uconat e,
saccharate, beysace sucrkea:haﬂésem @nmlenenlr@ltlem@héwpfd@ﬁ@% hyperplaSIa pannus

benzenesul T ongggaribh LALUEHRS %@staﬂ:ﬂéﬂ epsRgticd aARAL S hbp&ic , fa[lure bacterial menlngms
1,1 - et hyl ene- bi s-(2- hydr oxy- 3- Ii)1th

te t
rel ates to bad@waarli v °r§%tlrf'3é°°€'ﬁd'a|‘ H'fqﬁiiigg ?Melﬁv r %\'E‘ﬁ‘l g’ﬁ]len%gegééo{]eﬂgﬁ Shock,

cancer, trauma, and malaria, etc. The present invention also relates to a pharmaceutical
20  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, preferably & human,

comprising an amount of 2 compound of the formula |, a pharmaceutically acceptable salt or

pro-drug thereof, effective in treating or preventing such disorder or condition and a

pharmaceutically acceptable carrier. Examples of such disorders and conditions are those
25 enumerated in the preceding paragraph.

The present invention also relates to a method for treating or preventing a disorder or
condition selected from autoimmune diseases (such as rheumatoid arthritis, type | diabetes
(recent onset), lupus, inflammatory bowel disease, optic neuritis, psoriasis, multiple sclerosis,
polymyalgia rheumatica, uveitis, and vasculitis), acute and chronic inflammatory conditions

30 (such as osteoarthritis, adult Respiratory Distress Syndrome, Respiratory Distress Syndrome
of infancy, ischemia reperfusion injury, glomerulonephritis, and chronic obstructive pulmonary
disease (COPD)), allergic conditions (such as asthma and atopic dermatitis), inflammation
associated with infection (such as viral inflammation (including influenza, hepatitis and
Guillian-Barre), chronic bronchitis, tissue, cell, and chronic and acute solid organ transplant

35  rejection (including xeno-ransplantation), atherosclerosis, restenosis, HIV infectivity (co-

receptor usage), and granulomatous diseases (including sarcoidosis, leprosy and




may be used as reagents to prepare pharnmaceutically acceptabl e base salts of
those conpounds of fornmula | that are acidic in nature are those tHad APRAIH
non-toxi c base salts with 15 such conpounds. Such non-toxic base salts

i ncl ude, bwtoas/eompt limted to those derived from such phageeophesigal |y
acceptabl e cations such as alkali netal cations (etc , potassium and

sodiun) and al kaline earth netal cations (etc., calciumand magnesi un),
ammoni um or water- soluble am ne addition sd@ts such as

N- et hyl gl ucam ne- (nmegl um ne), and the | ower al kanol anmoni um and ot her base
salts of pharmaceutically acceptable organic am nes. Al so 20 included are
phar maceutical |y acceptable salts of basic conpounds including

hydr ochl ori de, tubbrydbsmramm d@ueﬂaych"s@d)diaiediwuh rdettkiat €ancerd| §uah eas b)UﬁiplbfrﬁfléPoma
phosphate, acid nE)hos @ @éter state act at.e

tartrate, bitartra 8 W"é%\ﬂ’b”eef’Sﬂﬁ%ét‘régm&f‘h?fc?ﬁ%i’te@“m aE&E‘BH%{r"éFe

benzoat e, net hammumd ofnthe égrmealt H.awrea; phdroacttgalbesteptails skt dreedoé, that is effective in

p-tol uenesul f OE@#ﬁ%Wem S@h P[S(?Her o:l"cgrrlld’t uhéfdoﬁ;@ it tggﬁn%ﬂét§§¥)f ?\jt?(klnes

napht hoat e) . i nven
doubl e bonds. vth@ﬂﬁr@m@m $iehdigcleieg }blﬂ‘es@nltm'feﬂ He B\bﬁw@d:riblﬁ @F a lsensiepvasae idhn

exist as cis aaétréa@aas:emnmaqw aﬁér@aspramnga@enm agr%@e%sééﬁﬁrm@efm ToH §.$06 IL-1

ot herwi se i ndi ca\ted t he al g ;@}g/m and al yl groups referred t
herein, as welPludiad eongesiivg affr{?i"é’ﬁ ?ﬂa%?’H%WS@‘P%L?b§Y~°rP@P%PF§QB‘aF6 “P"Fé?‘é"h

ge. 2., al kloxy) emnsﬁgzyerb@ klkwge&ﬂvar HI\B@ @t@ﬁuglaradlrusaqurl]\r neyertiiyusak, S}Qerbes omrsbsc
etc , cyclopr 0 ohex r o t

be |i nea?/ orIO &Pﬁ)c?ﬁ ‘Efg%ﬁc?ngo ‘%’%‘TS %ﬁfn{%ﬁlﬁ?ygg %/gesg’%ﬁ(g?r p e}a”ba

i ndi cat ed, 10 hadsgated nith nttenfvhear susk infetibrondures pb:rdgmon@f danmeutdchfhermatory

( C3- Clo) Cycl O%MlneMG& %§%tht[;e%dﬁg£|%ﬁr¥ ifgitfs© ogl?fctlsgﬁé Iﬂlwna&' %B%pl%&l?t&‘édﬂbyg

zero to two | éevels of unsaturation”such as C opr opy
cycl opentyl , C?W%B%rﬂf‘@nw”e égﬁ@[pa%xyqonatlcggnwy@ @ﬁ@@@@niﬁ”“re bacterial menmgltts

1, 3-cycl ohexadkm@am@y@drah@pwdcardﬁaym;&gt%ﬁtp %@Tu;/é hveb'fﬁiMﬁé q»,[nee alsée]s@%e%iﬂ&shock

b | et 1 9 APR 2
(25 035 Vit er ociPRFBRATIS: AHUREIEGe Ach heaiTroeranteton 850 tehiés dtir g hatifor getng or
limted tolS pyeveolingd digdrder betanditigrdthaf aandeydeated ichgravarted naritagonizing the CCR1

t et rahydr opyr ar@,),(épt Mol mal E; %&%{{Jg'ﬂynlnan %5&1@1 g{gr%d'm ﬁté}?ﬁg t@QHamm lin Jleed gf

met hyl enedi oxyl’, ronen I'SOX oxazol -yl,
such treatment or preventlon an amount of a compound of t e formula l, a pharmaceutically

acceptable sait or pro-drug thereof, that is effective in freating or preventing such disorder or
condition.

20 The present invention also relates {o a pharmaceutical composition for treating or
preventing a disorder or condition selected from autcimmune diseases (such as rheumatoid
arthritis, type | diabetes (recent onset), lupus, inflammatory bowe! disease, optic neuritis,
psoriasis, multiple sclerosis, polymyalgia rheumatica, uveitis, and vasculitis), acute and
chronic inflammatory conditions (such as osteoarthritis, adult Respiratory Distress Syndrome,

25  Respiratory Distress Syndrome of infancy, ischemia reperfusion injury, glomerulonephritis,
and chronic obstructive pulmonary disease (COPDY}), allergic conditions (such as-asthma and
atopic dermatitis), inflammation associated with infection (such as viral inflammation
(including influenza, hepatitis and Guillian-Barre), chronic bronchilis, tissue, cell, and solid
organ transplant rejection (including xeno-transplantation), atherosclerosis, restenosis, HIV

30 infectivity (co-receptor usage), and granulomatous diseases (including sarcoidosis, leprosy
and tuberculosis) and sequelae associated with certain cancers such as multiple myeloma, in
a mammal, preferably a human, comprising a CCR1 receptor antagonizing effective amount of
a compound of the formula 1, or a pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable carrier. Also included are using the pharmaceutical compositions

35  tolimit 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



isothiazotidinyl, 1,3-thiazolidin-3-yl, 1,2-pyrazolidin-2-yl,

1, 3-pyrazolidin-1-yl, piperidinyl, 5 thionorpholinyl, 19 APR 2005
1, 2-tetrahydrot hiazin-2-yl, 1,3-tetrahydrothiazin-3-yl,

t et r ahydr ot wadtamonyl, norpholinyl, 1,2-tetrahydrodi azi n-2-pd1/1B01/01844
1,3-tetrahydrodi azin-1-yl, tetrahydroazepinyl, piperazinyl, chromanyl, etc,
wherein the heterocycl oal kyl group is optlonally substltuted by a group,

i ncluding but not limted to, (Cl-C6)alkyl,'{:C1-06)al koxy, hal o,
trifluoronethyl, trifluoronethoxy, or (Cl-C6)alkylam no. 10
(C2-C9) Het eroaryl when used herein refers to, including but not limted to,
furyl, thienyl, thiazolyl, pyrazolyl, isothiazolyl, oxazolyl, isoxazolyl,
pyrrolyl, triaZdiFyknd tietir dcbdiph , conpesdieg diegit, failure,3 pgmenaiyi eprilyge¢ma or dyspnea

1,2, 4- oxadi azol ?Q«:lma?edzwﬁerg%@ﬂ' 3 h%‘ema 1?11\5Tt hlli@fﬁé' amlzw + Cytomegalovirus (CMV),

123th|ad|azo | adi azol y cly yrim yrazi ny
pyridazinyl, 1 agermvw&eazi*'@ms vinises, @iet’ﬁersa?f’?fﬁwn werﬂe&s Smtpﬁ’fﬁzﬂhﬁx/r“ay also”provide
gyr?aé 0|h0£i3 45E|]_b[@?(éﬂt £5r el seq@élé!é 'é%’slecgéﬁéd wﬁ?)@a[dﬁ%rfwhﬂaare BUdH |ﬁf¢btion mduces production of
: i hydr o- enzo | e
(ot alydl B QG HSEHAL BN RIS SUgt = DARDd: TG SRPInEs St e Amass 1
Eenm fsoxazo: yl hy;ﬁwt;ﬂaslampdmIfgthaandni'anaga:lpéﬁfceb@ptydn pdcsiafichartirige hegasinfaliyre, bacterlalI
enzof uranyl, isobenzofuran i sgi ndo Y, . vl ,
i s 0 qui n 0! v, q en SPW ?(fa asak%s dromF mi()cﬁ:Fﬁo]lal’l in arpcqglw Elcute I|O§|‘% ‘u gf}qe dtéeggg‘@%t%
qui nazol i nyl , bmmeazerniwumaemﬁ maiﬁrear enchrterpeeme&r@freomﬂ;ﬁlso refeletifs arbavpcrdisal |y
substituted by cfm lf'erfor {ré}ﬁlh%’@ oA eRit aU¥ordet &R dofdhtidnQnat C4n b&iRdaddleY brevdritekrby20

C6) al koxy, hal o, | uor one trifluoronetho Cl- C6) al k I am
Aryl when (8ed aﬁ‘éﬂ%ﬂ@f‘gr BeerSRt (5e°|§H'€hy1 a@amﬁhpﬁﬁablﬁﬁé‘w 2’ %279
used herein, reéceﬁtsr &rﬂagmz grafféunve:amb@ﬂwfaamm nd7of b Yormlize!, taa:hmrﬁmemtcyuy",

as used hereln | kyl is
defined as abo?&® p%gefﬂ °r éo' %y'éﬁ d%?_ﬁr\&}’maceu Ca@%C%eéégneﬁ refers to a
functional group havhagresérd invéibh elap Wtéﬁﬂomiﬂathowfor reatim er preveniing a disorder or

" (C2- C9) heter O%?ﬂtgﬁéﬁl&té& b GOLRIFNR diseabdiNGLiP A helmBIsR AHYitid) §ypeN&iabetes

follow ng for
15 (recent onset), lupus, 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, glomerulonephritis, and chronic obstructive pulmonary
disease (COPD)), allergic -cor{ditions (such as asthma and atopic dermatitis), inflammation
20 associated with infection {such as viral inflammation (including influenza, hepatitis and
Guillian-Barre}, chronic bronchitis, tissue, cell, and solid organ transplant rejection (including
xeno-transplantation) (chronic and acute), atherosclerosis, restenosis, HIV infectivity (co-
receptor usage), and granulomatous diseases (including sarcoidosis, leprosy and
tuberculosis) and sequelae associated with certain cancers such as multiple myeloma, The
25  method of treatment of the present inventions also includes limiting the production of
cytokines at inflammatory sites, including but not limited to TNF and IL-1, as & consequence
of decreasing cell infilfration, providing benefit for diseases limited to TNF and IL-1 including
congestive heart failure, pulmonary emphysema or dyspnea associated therewith,
emphysema; HIV-1, HIV-2, HIV-3; cytomegalovirus (CMV), adenoviruses, Herpes viruses
30 (Herpes zoster and Herpes simplex). They may also provide benefit for the sequelae
associated with infection where such infection induces production of detrimental inflammatory
cytokines such as TNF e.g, 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,
35 cancer, trauma, and malaria, etc., in a mammal, preferably a human, comprising
administering to @ mammal in need of such treatment or prevention a CCR1 receptor




N I I C11 N/ H.ION N 11 L_NSCI HET 30 or as used herein refers to a

| NOB N 11 -N-"HET 1 9 APR 2005 WO 02/32901 PCT/|B01/ 01844 -14 whet & APR 2005

""HET"refers to a (C2-C4) het erocyl oal kyl or (C2-C9)heteroaryl group wherein
the nitrogem2ctersai d group is the place of attachnent. ThepCenpai/ois44
"barbituryl", as used herein refers to a functional group having the
followng fornmula 5 The term"nercapto”, as used herein, refers to a "HS"
noeity. The term "al koxy" refers to a radi-¢&l of the formula OR2 where R is
an al kyl radical as define above, e,g,, nethoxy, ethoxyl. The term
"carboxy" refers to a radical of the fornmula -COOH. 10 The term
"glycinam do" refers to a radical of the formul -NHC(O-CH2-NH2. The term
"cyano" ref er gntagonzingafiedize awpurt hisa farpouhdof fiBNVla T hemraceltinglly oceptablesrisort 0 a

radi cal of t h%rof-d?ﬁd‘ﬂ—lér%of‘. NO2.

Detailed Description of the Invention

The following reaction Schemes illustrate the preparation of the compounds of the.
5  present invention. Unless atherwise indicated a, ¢, d, f, k, I, m, W, X, Y, Z, R', and R* in the
reaction Schemes and the discussion that follow are defined as above.
R' refers to an amino radical that can be unsubsfituted, monosubstituted,
disubstituted, cyclic or acyclic.
The reactions in Preparation D and Schemes 1, 2, 3, 4, 5, 6, and 7 are described in
10 commonly assigned co-pending provisional application serial no, 60/193789, filed March 31,
2000, the disclosure of which is incorporated herein by reference thereto.




‘term"nitroso” refers to a radical of the fornula -NO The term "anidi no"
refers to a radical of the fornula -C(NH)-NH2. 15 The term "sul f onl/8"APR 2005
refers to a radical of the formula -SO -. The term"sulfonyl" refers to a
radi cal of twgobefegula -S(O-. The term"thio" refers to a rruii/mabl/omi4t he
formula -S-. The term"oxo" refers to a radical of the fornmula =0: The term
"fornmyl" refers to a radical of the fornmula_ -CHO 20 The term "guani di no"

refers to a radical of the formula -N(H)-C( -NH2. The term "al ani nam do"
refers to a radical of the formul - NH C(O -CH(CH3)-NH2. The conpounds of
this invention include all conformational isoners (e.g, , cis and trans

isoners) and all optical isoners of conpounds of the formula I (e.qg,
enantionmers and diastereonmers), as wePRERARABOMA c, di astereoneric and
other m xtures of such isomers. 25 Conpounds contgj ning isotopic
substitutions of atons, such as deterium shbstitut/iion of hydrogen, are also
i ncluded in the scope of t he presenthnve Ni e present invention also

relates to a pharmaceutical conposit or t or. preventing
.aut oi mmune di seases (such as rheumatoid grthritis, 8& di abet es (recent
onset), lupus, inflammatory bowel diseasgy4qptic neuritis, psoriasis,

mul tiple sclerosis, polynyalgia 30 rheumati @& uveitis, and vasculitis),
acute and chronic inflammtory conditions [jsuch as osteoarthritis, adult
Respiratory Distress Syndronme, Respiratory Distress Syndronme of infancy,

i schem a reperfusion injury, glonerulonephritis, and chronic obstructive
pul monary disease (COPD)), allergic cond{tions (such as asthma and atopic
dermatitis), inflammtion 1 9 APR 1005 N D 02/32901 PCT/1BO /01844 -15
associated with infection (such as viral {|nflamgtigQn (including influenza,
hepatitis and @Quillian-Barre), chronic byonc cell, and
chronic & acute solid organ transplant reject Apfadlng

xeno-transpl antation), atherosclerosis, restef 7 H 'V infectivity (co-
receptor usage), and granul omatous dis eg (incl pding sarcoidosis, |eprosy
and 5 tubercul osis) and sequel ae associ at%ed th gertain cancers such as
mul tiple nyeloma, conprising an ann und of the formula I, a

6nt_9fN co
pharmaceutically acceptabl e sa

(CH,),
i
2
(R"),
O
N
—Z
OZN/\< 0\
(CH,),




pro-drug thereof effective in treating or preventing such disorder or
condition and a pharmaceutically acceptable carrier. The conp05|t|¢mBApﬁzm5
.the present invention nmay also linit the production of cytokines 10 at
“infl ammat owO 81/320&1, i ncl uding but not limted to TNF and | L-PT/B891/81844
consequence of decreasing cell infiltration, providing benefit for diseases
linked to TNF and IL-1 including congestive heart failure, pulnonary
enphysenma or dyspnea associ ated therew th, -2enphysema; H V-1, H V-2, H V-3;
cytonegal ovirus (CW), adenoviruses, Herpes viruses (Herpes zoster and
Her pes sinplex). They may al so provide benefit for the sequel ae 15
associated with infection where such infection induces production of
detrimental inflammatory cytoki negesarATI@SN AMONBNYEDf ungal neningitis,
joint tissue damage, hyperpl asia, pannus fQymation and bone resorption,
psoriatic arthritis, hepatic failure, bacterial nmeningitis, Kawasak
syndrone, nyocardial infarction, acute liver failure, |lyne disease, septic
shock, ~cancer, trauma, and malaria, etc. Thg present invention also relates
- to a pharmaceutical 20 conp05|§ pn for treating or preventing a disorder or
condition that can be treated 09 nted jby inhibiting chenokine binding
to the receptor CCRL in a mammal~prefexnabl'y a human, conprising an anount
of a compound of the forrmula I, ceutically acceptable salt or
pro-drug thereof, effective in tireatingjor preventing such disorder or
condition and a pharmaceuticall | e carrier. Exanples of such
di sorders and conditions are those rated in the preceding
par agr aph. The present invention also relatg¢s to a nethod for treating or
preventing a disorder or condition selected from autoi mune di seases (such
as rheumatoid arthritis, type | diabetes Necent onset), |upus,
i nfl ammatory bowel di sease, optic neuriti riasis, multiple sclerosis,
pol ynyal gi a rheumatica, uveitis, and va chﬁEhs , acute and chronic
i iti itis, adult Respiratory
of infancy, ischema
reperfusion injury, glonerul onephritis, +C~o0bstructive pul nonary
di sease (CORD)), allergic conditions (such ¥Ws asthma and atopic dermatitis),
inflammation associated with infection (sych as viral inflanmation
(i ncluding influenza, hepatitis ansl GUiIIian-Barre)f\gg;onic bronchitis,

tissue, cell, and chronic and acute/solid organ transpihant 35 rejection

(i ncluding xeno-trakgpl antation), /atheroscl erosis, resteqosis, HYV
infectivity (co- rece usage), and gr anul omat ous di seases (|mblud|ng
sarcoi dosi s, |eprosy~and
AC:CA§E>
6
[ —— 2 ]
i(CHz)V

| \ VIl
R')a r




l'1 9 APR 2005 WO 02/ 32901 PCT/ | BO1/ 01844 - 16 t ubercul osi s) and sequel ae
associated with certain cancers such as nultiple nyeloma, conprisind APR 2005
adm nistering to a manmmal in need of such treatnent or prevention an anount
of a conpodY0432%he fornula |, or a pharnaceutically acceptmbi/mosalsyy
thereof, that is effective in treating or preventing such disorder or
condition, including limting the production of cytokines 5 at inflanmatory
sites, including but not limted to TNF and?l-L-1, as a consequence of
decreasing cell infiltration, thereof providing benefit for diseases |inked
to TNF and IL-1 including congestive heart failure, pulnonary enphysema or
dyspnea associated therewith, enphysema; H V-1, H V-2, H V-3;
cytonegal ovirus (CW), adenoviruses, HERPERAIIPNE8es (Herpes zoster and
Her pes sinplex). They nay al so provide benefit for the sequelae 10
associated with infection where such infection induces production of
detrinmental inflammtory cytokines spygh.as RE e. md ungal nmeningitis,
joint tissue damage, hyperpl asia, pannus r matjiron and bone resorption,

s psoriatic arthritis, hepatic failure, bactenial /neningitis, Kawasak
syndrone, nyocardial infarction, acute Iiveﬂcﬁ lure, |lyme disease, septic
shock, cancer, trauma, and malaria, etc. Theg,present invention also relates
to a method for treating or 15 preventing a disorder or condition that can
be treated or prevented by antagoni zing the 1 receptor in a mamal,
preferably a human, conprising admnisteringitgq a manmal in need of such

~treatnent or prevention an anount of a conpound of the formula |, a
pharmaceutically acceptable salt or pro-drug thereof, that is effective in

~treating or preventing such disorder condition. 20 The present invention
also relates to a pharmaceutical co for treating or preventing a
di sorder or condition selected from & ne di seases (such as rheumatoid
arthritis, type | diabetes (recent o pus, inflamratory bowel
di sease, optic neuritis, psoriasis, > sclerosis, polynyal gia
rheumatica, uveitis, and vasculitis), : chronic inflamuatory
conditions (such as osteoarthritis, adult Respiyatory Distress Syndrone, 25
Respiratory Distress Syndrone of infancy, ia reperfusion injury,
gl onerul onephritis, and chronic obstructi | ronary di sease (COPD)),
allergic conditions (such asasthma and atopffc dermatitis), inflamrmation
associated with infection (such as viral infllammation




-

](including i nfluenza, hepatitis and Guillian-Barre), chronic bronchitis
itissue, cell, and solid organ transplant rejection (including 19 APR 7009
- xeno-transpl antation), atherosclerosis, restenosis, HV 30 infectivity
“(co-recept oWeARe)1, and granul omat ous di seases (i ncludi ng sacqaBINGIsSs

| eprosy and tubercul osis) and sequel ae associated with certain cancers such
as nmultiple nyeloma, in a mammal, preferably a human, conprising a CCRl
receptor antagoni zing effective anount of 2conpound of the formula |, or a
pharmaceutically acceptable salt thereof, and a pharnaceutically acceptable
carrier. Al so included are using the pharnmaceutical conpositions 35 to limt
t he production of cytokines at inflammtory sites, including but not limted
to TNF and 1L-1, as a consequence of EGREFE&NTMRANCell infiltration,
provi di ng benefit for diseases Hgnked to 1 9 APR 2005 WD 02/ 32901

PCT/1BO /01844 -17 TNF and | L-1,~including congestive hQart fail ure,

pul monary enphysema or dyspnea ssoci ated therewith, enphysema; H V-1,

H V-2, HV-3; cytonegal ovirus ( , adenoviruses, Herjpes viruses (Herpes
»zoster and Herpes sinplex). Th y al sg @n%i'de bengijt for the sequel ae
associated with infectiorl%t ' production of 5
detrinmental inflammtory t oki nes sufgh as TNF e.g] fungal reRingitis, joint
ti ssue damage, , hyperplasia, pannusffornmation angl bone,resorption,
psoriatic arthritis, hepatic failure,}bacteri al ni ngi“‘ti s, Kawasak
syndrome, nyocardial infarction, acutBrliver failuBe, |yne disease; septic
shock, cancer, trauma, and nmalaria, etc. The present invention also rel ates
to a pharmaceutical conposition for treatijnglor preventing a disorder or
condition that can be treated or_prevented py 10 antagonizing the CCRl
receptor in a manmal, preferablyja human, nprising a receptor

ant agoni zi ng effective anount off |a conpound of the for
pharmaceutically acceptable sallt or pro-drug thereof,
“pharmaceutical ly acceptabl e carfier. The i
met hod for treating or py i ng '
aut oi mune di seases (suchas rheumatgid arthritis,
(recent onset), lupus, inflamuatory wel disease, pptic neuritis,
psoriasis, multiple sclerosis, polynyllgia riheunatibh, uMditis, and
vasculitis), acute and chronic inflam¥d;ory cgnditi%ﬁg (such as
osteoarthritis, adult Respiratory D stress Syndrone, Respiratory Distress
Syndronme of infancy, ischem a reperfusion iinjury, glonmerul onephritis, and
chroni c obstructive pul nonary
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di sease (COPD)), allergic conditions (such as asthma and atopic dermatitis),
i nfl ammation 20 associated with infection (such as viral inflammatioh9 APR 2605
(including influenza, hepatitis and Cuillian-Barre), chronic bronchitis,
tissue, cel woeanstesol id organ transplant rejection (includi N®cT/Bo1/01844
xeno-transplantation) (chronic and acute), atherosclerosis, restenosis, HYV
infectivity (co- receptor usage), and granul omatous di seases (including
sarcoi dosis, leprosy and tubercul osis) andZ28equel ae associated with certain
cancers such as nultiple nyeloma, The 25 nethod of treatnent of the present
inventions also includes limting the production of cytokines at
inflammatory sites, including but not limted to TNF and IL-1, as a
consequence of decreasing cell infiltpra&EParaTipNayi di ng benefit for diseases
limted to TNF and IL-1 including congestive heart failure, pul nonary
enphysema or dyspnea associated therewith, enphysema; H V-1, H V-2, H V-3;
cytonegal ovirus (CW), adenovir pHetes vir s 30 (Herpes zoster and
Her pes sinplex). They nmay al so %?ggﬁﬁg%gghg#it ¥gﬁ t he sequel ae associ ated
with infection where such infectio roduction of detrinenta
inflammatory cytokines such as T | meningitis, joint tissue
damage, hyperpl asia, pannus for rfesor ption, psoriatic
arthritis, hepatic failure, bactgrial neningiti Kawasaki syndrone,
nyocardi al infarction, acute liyer failure, |ynedisease, septic shock, 35
cancer, trauma, and malaria, eyc., in a manmmal, praferably a human,
conprising admnistering to a nmmal i n need of such treatnent or
prevention a CCRl receptor 1 9 ARR 2005 WO 02/ 32901 PCT/1B01/01844 18

ant agoni zi ng effectiyv nt gonmpound of fopg L34, gﬁérnaceutically
acceptabl e salt o?hcﬁﬁﬁ€g$ g tferedf. Detailed Ee§g$#%f?d%@6 the Invention
The follow ng reaction Schenes iIIustrggﬁrthe preparation of the ¢Oyfpounds
of the 5 present invention. Unless ot wi se indicated c, d, f, k, I,

in, W X Y, Z, R, and R4 in|jhe reaction Schenes andithe discussion that

i nduces
e.g, fun
tion and bon

foll ow are defined as above. 6 refers to an am no radiycal that can be
unsubsti tuted, nonosubstituted, disubstituted, cyclic or acyclic. The
reactions in Preparation D and (3chenes 1, 2, 3, 4, 5, 6. and1Z are descri bed
in HO-R"-80,-R

HO-R4-802—H R _
XVI XvIi



ilo commonl y assi gned co-pendi ng provi sional application serial no.

1 60/ 193789, filed March 31, 2000, the disclosure of which is incorpoﬂéﬁéﬁﬁ2m5

. herein by reference thereto. 1 9 APR 2005 WD 02/32901 PCT/I1BO /01811 -19
PREPARATI ONW& 03901 1 9 APR 1009 WO 02/ 32901 PCT/ |1 BO1/ 01844 p@PmBREPHRATI ON
A (CONTINUED) IV 3 N ~~-( 1 (CH)k 6 VIl 1 9 APR 7005 WO 02/32901 -21

PREPARATION B MO (/OYOWe (CHzlk M1l 1 01X 12
4.

- PREPARATION E

O 0
0 Y 0
S, o
HO ~OH
(CH,),

4l



'mw Vi1 PCT/IBOI /01 844 1 9 APR 2005 WO 02/ 32901 PCT/IBO /01844 22
PREPARATION C O 0 (CH2 EtO OEt X Br | Br 0 EtO NH2 (CHA OEt 2 NH2 XI TGCAER 7005
3 VIl 1.9 APR 2005

W0 §2/32901 PCT/IB01/01844

25-

PREPARATION F

CH,0-R*-CO,CH,CH,  XXXVI

XXXVIl  CH,0-R*-CH,0H HO-R“hJ\COzCHzCHz; XXXIX

CH,O-R*-CH,-CN XXXVIH



] WD 02/ 32901 -23 PCT/ I BO /01844 PREPARATI ON D H3CO-R4-S02 CI X1 I-BXa)? I}%— 3(82
N R1I6 XIV O HOR4-SOZ N R16 xvr H3CO R4-SOZ R16 HO R4-S02 R16 Xxv R g0l5
APR 2905 WO 02/ 32901 -24 - PREPARATION E HO (CHzj] OH XXXI XXXI'I PCT/ 1BO
1/ 01844 VI W@o29326AR 2005 WO 02/ 32901 PCT/1 BO /01844 -25 PrRcRABMIb N F
CH3O R4- CO2CH2CH3 XXXV XXXVI | CH3O R4- CH2OH HO- R4i C02CH2CH3 XXXI X

-26-

SCHEME 1

CH,
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(X)e-(Y)-A

CH,
CH,
{CH,
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CH3O-R4-CH2 CN )=VII| 1 R APR 2005 WO 02/32901 PCT/IBO /01811 -26 (Ra w
(X)c-(Y)6A CH CH ~CHw XVIIlI h 1 9 APR 2005 WO 02/ 32901 PCT/ | BO A®182R4200%

-27 SCHEME2 (Rla wVII w1 9 APR 1005 WO 02/32901 PCT/1BQJ/ 01811 -28 SCHEME

3 VI I | Wooui¥ad 1Z)-Ra N COR2CH3 w PCT/IBU1/01844
-27-
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lxlx(X) (VYa (2)- 14 COH2 (R
' PCT/ | BO /01844 -29 SCHEME 4 I |
)~ (Nd-(2)- TQNNH2 wl XXII

31 19 APR 2005 WD 02/ 32901
9
SCHEME 5 VWO 02/32901

)C-(Y)d (2)- i 4 NOI (Rya CH 2 xkBiAPRI05
APR 2005 WD 02/ 32901 PCT/ 1B01/ 01833 - 30

PCT/IB01/01844
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'1)C(Y)d (2)-R4 CH, CHO CH (CHw MW/ 19 APR 2005 WO 02/ 32901

PCT/ | BO / 01844 -31 SCHEME6
)-(Y)d (2)-R4 N ~OCH3 O N

WO 02/32901

(X)c-(Y)d-(2)-R4 CH i2

(Crz CHL CC2H W XX dpg( s

CH, CH3 (CH2 w"IX 1 1 9 APR 2005
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SCHEME 4
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i WO 02/ 32901 PCT/1B01/01844 -32 SCHEME7 VII 1t (<)c (Y)a'(2-R4A wNZC
C4CH 11 2 (1 )e (Nd (2) ° XXXIVO,-,- OH1 1 9 APR 2005 WO 02/3290119 APR 2005
PCT/ 11301/01844 -33 In reaction 1 of Preparation A the conpound of formula
11, whereinyldsds 2, 3, or 4, is treated with a base, suchcasBEAIELM
hydri de, and an el ectrophile, such an optionally substituted benzyl

brom de, in the presence of an aprotic solvent, such as tetrahydrofuran.

The reaction mixture is stirred at anbient t¥hperature for a tinme period

bet ween about 1 hour 5 to about 12 hours, preferably about 10 hours. The
resulting lactamis then converted to the corresponding conmpound of formula
1l by reacting with triethyloxoniumtetrafluoroborate, in the presence of
an aprotic solvent, such as dichl oronet haBeHENIEBé reacti on m xture is stirred
at anbient tenperature for a time period between about 1 hour to about 12
hours, preferably about 10 hours. 10 In reaction 2 of Preparation A the

conpound of forrmula Il wherein k is 1, 2, 3, or 4, is
Vil
1
4
(>|<)c-(Y)d-(Z)-R
N ([F
CH, CHO
CH,

{CH
Y xxv

(Rja—— A
/ 2




converted to the correspondi ng conpound of fornula IV, by condensinq

with ni.tromethane in the presence of a base, such as triethytam ne, G APR B
presence of an aprotic solvent, such as dichloronethane. The reaction
mxture i s sphofe@dopt anbient tenperature for a tine period peggimyegmsapout 1
hour to about 16 hours, preferably about 10 hours. 15 In reaction 3 of
Preparation A, the conpound of formula IV wherein k is 1, 2, 3, or 4, is
converted to the correspondi ng conpound of f¥rmula V, wherein k is 1, 2, 3,
or 4, and Wis nitrogen, by first treating IV with a catalyst, such as

pal | adi um on carbon, in the presence of a protic solvent, such as nethanol.
The reaction m xture is shaken under a positive pressure of hydrogen gas
for a tine period between about 4 hours agcH&WBEEt 16 hours, preferably about
20 12 hours. The resulting am no ester is then treateg mnth a base, such as
sodi um net hoxi de, in an anhydrous protic @6) M- Z)s ch as nethanol. The
reaction mxture is stirred at anbi ent te erature fljor a tinme period

bet ween about 4 hours and about 16 hours, feranyC&bﬂtt 10 hours. In
reaction 4 of Preparation A, the conpoun ormula V, wherein k is 1, 2,
3, or 4, 25 and Wis nitrogen, is conve t d tjo the correspondi ng conpound
of formula VI, wherein mis 1, 2, 3, and | are 0, and Wis
nitrogen, by redu0|ng Vwth a redu0|ng agemt such as lithiumalum num
hydride. The reaction is refluxed for a ti &Xod between about 2 hours
and about 12 hours, preferable abou rs. In reaction 5 of Preparation
A, the conpound of formula V, g@f i s 1, 2, 3, or 4, 30 and Wis
nitrogen is converted to the ¢ e ';u g conmpound of forrmula VI wherein k
is 1, 2, 3, or 4, and Wis nitrogen™~®y reacting V with an acyl ati ng agent,
such as di-tert-butyl- dicarbonate, in the presg¢nce of a catalyst, such as
20% pal | adi um hydroxi de on carbon, and a proti¢ solvent, such as nethanol.
The reaction is shaken under a positive pressurg of hydrogen at a

t enperature between about anbient tenperature and about 80 C, preferably 35
about 60 C, for a time period between about 3 s_and about 13 hours,
preferably about 10 hours. 19 APR 20Q% 3 bR PCT/ 1801/ 01844 -34 In
reaction 6 of Preparation A, the conpound f f or mul Vlmxmmereln k is 1, 2,

3, or 4,
@CHB Ha
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‘and Wis nitrogen, is first reacted with an al kyl ating agent, such as an
roptionally substituted benzyl bromde, in the presence of a base,%gwwkﬂms.
sodi um hydri de, and an aprotic solvent, such as tetrahydrofuran. The
reaction iwoséng@ad for a tine period between about 2 hours paidph/abgut 12
hours, preferably about 10 hours. The resulting carbamate is then
deprotected by treatnent with an acid, such as trifluoroacetic acid, in the
presence of an aprotic solvent, such as di3%hl oronet hane. The reaction is
stirred at anbient tenperature for a tinme period between about 1 hour and
about 4 hours, preferably about 2 hours. The resulting am de is converted

to the correspondi ng conpound of fornmula VII, wherein k is 1, 2, 3, or 4, m
and | are 0 and W10 is nitrogen, by rediGHEME @i th a reduci ng agent, such as
| ithium alum num hydride, in the presence h an aprotic solvent, such as
tetrahydrofuran. The reaction is refluxed f atime period between about 2
hours and about 12 hours, preferable about 10 hours. In reaction 1 of
Preparation B, the conpound of forrmula VIII, erein kis 1, 2, 3, or 4, is
-converted to the correspondi ng conpound of flormula I X by reacting with an
am ne, such as 15 benzyl am ne, and 3-oxo-pentanedioic acid in the presence
of an acid such as 0.25 M aqueous hydrochlorfic acid. The reaction is stirred
at anbient tenperature for a period of tinme?¥ between about 30 mnutes to
about 2 hours, preferably 1.5 hours, a t@ﬁn E sed to 50 C for a period
of time between about 1 hour and about %Lﬁ Eé,' efe§§bly 2 hours. In
reaction 2 of Preparation B the conpoun ,\mﬁé}e Il is 1,2, 3,

of for

or 4, is 20 converted to the corresp NQg CO of formula VII, wherein
kis 1 2, 3, or 4 | and m are 0 affd"%W¥ CH, by Tirst reacting with a
phosphoni um ylide of the fornula PPh The reaction is refluxed for a

period of tinme between about 4 hours d2Zbout 16 hours, preferably about
10 hours. The resulting olefin is then \P’edmlﬂy shaki ng under a positive
25 pressure of hydrogen gas in thelpresenc catal yst, such as 20%

pal | adi um hydroxi de on carbon fn T™Re presence of a protic solvent, such as
ethanol. In reaction 1 PregdB8nat+on Ci{the conpound of formula X wherein | is
1,2, 3, or 4, is converted to rrepondiong conpound of formula XI by
first reacting with sodiumazide in the presence of a protic solvent such
as ethanol. The reaction is refluxed for a period of tine 30 between about 3
hours and about 12 hours, preferably about 10 hours. The resulting diazide

(X)e(Y)g-(2)-R*

|

N ( : OH
CH, ]
CH, o
(CH,
W XXXIV
(R)a—— h
P~



is then reduced in the presence of platinum oxide and a polar sol vent such

as ethanol. The reaction is shaken under a positive pressure of hy f%?gg 3
for a period of tinme between about 3 hours and about 12 hours, pre @9
about 10 howy$eshofh APR 2005 WO 02/32901 PCT/1B01101844 -35 Iperneegdisen 2 of
Preparation C the compound of fornula X, wherein | is 1,2, 3, or 4, is
converted to the correspondi ng conpound of formula Xl by first treating
conmpound XI with a base, such as sodi um nmet3foxi de, in the presence of d
protic solvent such as nethanol. The reaction is refluxed fora period of
time between about 3 hours and about 12 hours, preferably 5 about 10 hours.
The resulting piperazine-dione is converted to the correspondi ng conpound
of the formula Xl | bNrdabﬁﬂtt‘li mgrwatahlomrmducm@nagetotmulsmmeemlti'snht.m.mra,, is

al um num hydri n rotic soly h t f n

reaction is re?FﬁS?gd” F’o? BeSBe P g‘d ¢ “Weh dJ?vt/egelrﬁj gb%%pg‘gﬁi%oﬁcg %nn§9 aei
12 hours, pref enladntugedaMuyl bt@nite ln $he presereact iaormp@tiobolfms paeiaes diralydrferan.
conmpound of thef ol %namlggtlal g l?%gd%t @mb:ehtsteﬂw V\%ratu?e foP4 t:méQerpog b'e%ve@@@b!&ftt‘l%u? 3

. the correspond| n or mul a erein I'S

mare 0, anf W¢ sbqnli n}!)bglefﬁ: pr ﬁferapﬁa”@f’wn@ r%Wfﬁh HE fGﬁt"i”@rﬁ%@'@/'SS‘D‘B"s‘Eqnﬁﬁﬁe@d" the

benzal dehyde cgrngufehPlontdsand Qfﬂaimuﬂa 'llnbst Ft%cﬁfg&ﬁn@ﬂﬁ@th#)éxoﬁaubﬂéﬁaﬂu&@ﬁ&a@ in
triethylamne, and a reduci ng agent

uch
triacet oxybor oMECRTPIECE PHamep alﬁrSGt"FBt §‘tﬂh\f"érﬂ°h'°§?j‘&%ha£§ ﬁ-h%-re& Cign BryE R gheed
The reaction maxétiientitémSdratoredor atime plidcet=twenmapoativvoar foaboat 12i hwerspprefenably
bet ween about 1 h?g{) to _about 12 hours, preferably about 10 hours. In
reaction 1 of £RY Ié Lé?atlon D, the corrpound of formula XIll is converted
- to the cor@espondi Mgre@ghqncam&rmraﬂgm riiheacorpokiyd efderawlarity wikemein ki fl e, @nor 4. is

appropriate amcgrﬁ/e%%tohﬁe c%ﬂasfﬂ{dmél c%mpliﬁi’aﬁof'f&n%BQVPtﬁﬁc%ﬂﬁE}@melll @ltl"pﬁitrarhethane

apr ot ic solvent, such as methylené chlorid The reaction h
stirred, at andl @ﬁtpretsé’rﬁ%?féttl?ﬁ% SUglyps H‘ef}tyt‘i'ﬁ’"l?e " 1% prt‘fé‘f'\%é’fta%ﬁﬂﬁ’tc T ‘1‘?8‘.1 %%
about 24 hour s g5 gicRbRtRMaYe alRalteadtidnhifidtige. is bliredeainbient t@mpdratirecirea Brhe paridd,

Formi & XV | byePBELETay | R Ervel 1y e rRy PR S BERC, "o “a 25 base.
such as sod$um hydr irdesactiond of RAredasationdy; tei compolingdeaiformgladyywherein k is 1, 2, 3, or 4,
di met hyl f or rrarqsdc%nvemﬁ to the corresponding compound of formula V, wherein k is 1, 2, 3,ord, andWis
nitrogen, by first treating IV with a catalyst, such as palladium on carbon, in the presence of a
protic solvent, such as methanol. The reaction mixture is shaken under a pasitive pressure of
hydrogen gas for a time period between about 4 hours and about 16 hours, preferably about
20 12 hours. The resulting amino ester is then treated with a base, such as sodium methoxide,
in an anhydrous protic solvent, such as methanol. The reaction mixture is stirred at ambient
temperature for a time period between about 4 houts and about 16 hours, preferably about 10
hours.

in reaction 4 of Preparation A, the compound of formula V, wherein k is1,2, 3, 0r4d,
25 and W is nitrogen, Is converted to the corresponding compound of formula VII, wherein m is
1,2, 3, or 4, k and | are 0, and W is nitrogen, by reducing V with a reducing agent, such as
lithium aluminum hydride. The reaction is refluxed for a time period between about 2 hours

and about 12 hours, preferable about 10 hours.
In reaction 5 of Preparation A, the compound of formula V, wherein k is 1, 2, 3, or 4,
30  and W is nifrogen is converted to the corresponding compound of formula VI whereinkis 1, 2,
3, or 4, and W is nitrogen, by reacting V with an acylating agent, such as di-tert-butyl-
dicarbonate, in the presence of a catalyst, such as 20% palladium hydroxide on carbon, and a
protic solven!, such as methanol. The reaction is shaken under a positive pressure of
hydrogen at a temperature between about ambient temperature and about 80 °C, preferably
35  about 60 °C, for a time period between about 3 hours and about 13 hours, preferably about

10 hours.




|

| reaction is heated to reflux for a tine peri od between about 1 hour t o about

10 hours, preferably about 4 hours. In reaction 3 of Preparation D hPTl
" conmpound of formula XIIl is converted to the correspondi ng conpoun&igoﬁ 7005

formul a Xl Wdyseacting X1 wth sodiumcyanate in the presgiago)/@RsPf

pyridine and a polar aprotic solvent, such as acetonitrile. The reaction is
stirred, at anbient tenperature, for a tine period between about 2 hours to
about 18 hours, preferably about 10 hours:34An appropriate am ne of the
formula HR18, is then added and the reaction mxture so 1 9 APR 1005 WO

02/ 32901 PCT/1BO /01811 -36 formed is stirred, at ambient tenperature, for a
time period between about 2 hours to about 24 hours, preferably about 8
hours. In reaction #h @bctih epaPaipheiod:, th&@:nmmwdmﬂﬂa Uouheden k@ W 4,3, or 4,

converted to the,. corres ond nd of formula XVl according to the
procedur e descF’ldo\QG' S QESgE i 'rs%e?cge;g)‘f% il agkyba\‘t'”‘ib?% r 5T SR aE)OPFOﬁ‘aIB'eSé’B?tI“Hﬁd 1
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3 heated to e pNGibtin. THEfLARACEhE (G UM 4By lIRCR RGL 2 R0, U1 €
about 12 hour saboph#&2 h@gﬁylptr?fergbfy@bmtdﬁéxourg fThe reseting eerbraete ds @ﬁ@ld%m@ected by

anhydride is tgeahed wihih 288, QB4 ésommolraacasé%idl fhliﬁeeﬂre%ﬂéw anl&br AR Afedt Jutihe
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~ conpound of0 foﬁrrurosem feduire with @ redicinglagedt, s@ch g lithih alumingmciyalviés, tiedhe o

the corr esDO”\%r@&n@@ PaY Q;Sjro@;f sdtl\%ﬁtms'ybﬁ ¢ tétrahm‘éﬁﬁénn Fhel reackion % refuxe@%ord tine @nd

mare 0, and Wis nitrogen, iFst treating XXXi h a catal yst, such as
pal | adi um on %‘%Bﬁwe?%aqq%z %?%%@H’G’@%)‘f”@OFf?cﬁfﬁf@@Q'eﬁf’ﬁPtc@ hogi§ch as

cycl ohexadi ene, andinaegution 1 6f repargioh B, ths Uehpand ef foanod vanmermeaam @n3, ra'rx.t ure
Is stirred at anbi ent erature for 1 hour

nour s, | pref or abFyaneLb HPE Ritindnd b oy RhwsStHbe v fraffS s% e oo
with a redlici ngenademine, sand h3-axp-Retinédiocic racidrin dipy ptasencsobfvemtacid isebh @s @28 tene.
The aqueous hydrochloric acid. The reaction is stirred at ambient temperature for a period of time
between about 30 minutes to about 2 hours, preferably 1.5 hours, and then heated to 50 °C

for a period of time between about 1 hour and about 4 hours, preferably 2 hours.
In reaction 2 of Preparation B the compound of formuta IX, where lis 1,2, 3, or 4, is
20 converted to the corresponding compound of formula VI, wherein kis 1, 2, 3, or 4, [ and m

are 0 and W is CH, by first reacting with a phosphonium ylide of the formula

| N ~PPh,

Ry)a

o

The reaction is refluxed for a petiod of time between about 4 hours and about 16 hours,

preferably about 10 hours. The resulting olefin is then reduced by shaking under a positive

25 pressure of hydrogen gas in the presence of a catalyst, such as 20% palladium hydroxide on
carbon in the presence of a protic solvent, such as ethanol.

fn reaction 1 Preparation C the compound of formula X wherein | is 1,2, 3, or 4, is

converted to the correponding compound of formula X! by first reacting with sodium azide in

the presence of a protic solvent such as ethanol. The reaction is refluxed for a period of time

30  between about 3 hours and about 12 hours, preferably about 10 hours. The resulting diazide

is then reduced in the presence of platinum oxide and a polar solvent such as ethanol. The

reaction is shaken under a positive pressure of hydrogen for a period of time between about 3

hours and about 12 hours, preferably about 10 hours.




1;reaction is heated to 60 C for time period between 2 hours and 6 hours,
preferably about 4 hours. In reaction 1 of Preparation F the conpogn Pkfmﬁ
formul a. XXXVl is converted to the correspondi ng conpound of the forrm

XXXVI'1 by tregfdosdeos th a reduci ng agent, such as 25 |ithi unp@i—mlmgm
hydride, in an aprotic solvent, such as tetrahydrofuran. The reaction

m xture is heated to reflux for a tine period between 1 hour and 6 hours,
preferably about 2 hours. In reaction 2 of Rseparation F the conmpound of
formula XXXVI1 is converted to the i corresponding conpound of the formula
XXXVITlT by first treating with an activating agent such as sul fonyl
chloride, in the presence of an aprotic solvent, such as chloroform The

reaction is 30 heatgdedc@ork bl Méparfat%rn @thE'cHﬁp&ﬁB'o@%rrh@&W%eﬁgﬂﬂ% 12, i‘%‘r‘ﬁ 150
about 10 hours, preferably about 3 hours. The r chlori
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reaction m xt ur@protis shlsentewch as telsehydsefurer. E{Tetfﬁé’ﬁé'mﬁ)@rfﬁfb’ded foet pered chtypebetvepur

to about 10 houggu M&f@é@@bﬁutﬁb%&rsﬁar%ﬁb@ abditeohesd! ting methyl ether is

deprotected by treatnent with acid, such as 47%.a vl o rom de
The reaction ~m xt ur'd "§a5tipd piferepaiatioary g C‘PrBPO“QOdt‘}?ﬁ‘E? rdg B‘gﬁ'ﬁ@ P h%'(ﬁuor 10

hours to about 80 leuersd t&therefrespabdiyg edmmmtmcizdf fhonuts VIl Wereifelps oretteed, phenol
acid is finall Y COnV(FI‘EiEn%dVJ ?s %Pr%%?rﬁ}r?ofe%&%gt He a?no %H&g %sht&gmegzg%%k% as

wherein j is 1, by reéfT uxi ng enc an acid,

sul furic acid, Cfompoqldtqfﬁ@fgfenﬁaod bet ween about 8 hours to about 16 hours,
preferably about 12 hours. In reaction 4 of Prepgration F the conmpound of
formula XXXVI is converted to the 10 correspondjng conpound of formnula
XXXI X, where inj is 2 or 3, by first treat I_|estervx,1th

(R');

in the presence of a base, such as triethylamine, and a reducing agent, such as sodium
15  triacetoxyborohydride, in an aprotic solvent, such as 1,2-dichloroethane. The reaction mixture
is stirred at ambient temperature for a time period between about 1 hour lo about 12 hours,
preferably about 10 hours.
In reaction 1 of the Preparation D, the compound of formula XHil is converted to the
corresponding compound of formula XV by reacting Xiil with an appropriate amine of the
20  formula, HR' in the presence of a polar aprotic solvent, such as methylene chloride. The
reaction mixture is stirred, at ambient temperature, for a time period between about 1 hour to
about 24 hours, preferably about 12 hours.
In reaction 2 of Preparatibn D, the compound of formula XV is converted to the
corresponding compound of formula XVII by reacting XV with thiophenol in the presence of a
25  base, such as sodium hydride, and a polar aprotic soivent, such as dimethylformamide. The
reaction js heated to reflux for a time period between about 1 hour to about 10 hours,
preferably about 4 hours.
In reaction 3 of Preparation D, the compound of formula XIlIl is converted to the
corresponding compound of formula XV by reacting XIil with sodium cyanate in the ﬁresence
30  of pyridine and a polar aprotic solvent, such as acetonitrile. The reaction is stirred, at ambient
temperature, for a time period between about 2 hours to about 18 hours, preferably about 10
hours. An appropriate amine of the formula HR™, is then added and the reaction mixture so



a reducing agent, such as diisobutylalum num hydride, in the presence of a
~aprotic solvent, such as toluene. The resulting al dehyde is tre tgaﬂ,RvmﬁS
phosphoni um ylide derived fromthe phosphoniumsalt of the for Of/

C Ph3P O ¥muhewein g is 1 or 2, in the presence of an apr opdEIEmPbyaLt |
such as tetrahydrofuran. The reaction is refluxed for a tine period between

about 4 hours to about 16 hours, preferably about 10 hours. The resulting
olefin is then reduced by shaking under a pesitive pressure of hydrogen in
the presence of a catalyst, such as 20% pal | adi um hydroxi de on carbon, in
the presence of a protic solvent such as ethanol. The nethyl ether is
deprotected according to 20 the procedure described for reaction 2 of

Scheme D. In reeiddon st aSeheem tdmpdrdireCRFBAMRbeAbA betv@eh andk b Hobrs to about
converted to tgﬁ corresp 0% %te}g\h ound of formula XVIII by reacting VI
with a conpound™dioUihB G Te" OW‘:X)C (Y)d-A, wherein Ais chloro or
brono, in the preseninereadtioa daiskrepaaitia BSthtrdogiphyidaat foemula ad isc@ebded to the
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. tenperature betwee )C10 a peri o
15 minutes & o rabdiar 290Pieparatiens). preferably about 30 m nut es. In reaction 2
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correspondi ng conpound of formul reactin a conmpound of the
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2, the conpound converted to

of formula I by‘a"il éea]c?emrf) eréwrfe for Widh Eme pﬁrbor?’pbc?u%%fno1f g':?cﬁés 5 MerQ gfy(a %"ﬁo %ﬁ%(r:j?
2005 WO 02/ 3290311d|11®ﬁ/trq3@d/\0t]3&¢4anhmlde such as acetic anhydride, and heated to reflux for a time
period between 1 and 20 hours, preferably about 16 hours.

In reaction 2 of Preparation E the compound of formula XXXII, wherein kis 1, 2, 3, or

15 4, is converted to the corresponding compound of formula VI, wherein k is 1, 2, 3, or 4, | and
m are 0, and W is nitrogen, by first treating XXXII with a catalyst, such as palladium on
carbon, in the presence of a hydrogen source, such as cyclohexadiene, and a protic solvent,
such as ethanol. The reaction mixiure is stirred at ambient temperature for a time period
between 1 hour and 4 hours, preferably about 1.5 hours. The resulting compound is then

20  treated with a reducing agent, such as Red-Al in an aprotic solvent such as toluene. The
reaction is heated to 60 °C for time period between 2 hours and 6 hours, preferably about 4
hours.

In reaction 1 of Preparation F the compound of formula XXXVI is converted to the
corresponding compound of the formula XXXVII by treating with a reducing agent, such as

25  lithium aluminum hydride, in an aprotic solvent, such as tetrahydrofuran. The reaction mixture
is heated to reflux for a time period between 1 hour and 6 hours, preferably about 2 hours.

In reaction 2 of Preparation F the compound of formula XXXVII is converted to the
corresponding compound of the fo’rrnula XXXVII by first treating with an activating agent such
as sulfonyl chloride, in the presence of an aprotic solvent, such as chloroform. The reaction is

30 heated to reflux, for a time period between about 1 hour to about 10 hours, preferably about 3
hours. The resulting alkyl chioride is then treated with a cyanide source, such as potassium
cyanide, in the presence of an aprotic solvent, such as acetonitrile. The reaction mixture is
stirred at ambient temperature for a time period between about 1 hour to about 10 hours,
preferably ebout 3 hours.

35 In reaction 3 of Preparation F the compound of formula XXXVIII is converted to the
compound of formula XXXIX, wherein j is 1, by first treating the cyanide with base, such as




(Y)d-(2)-R4, wherein Ais chloro or brono, in the presence of a base, such
as triethylam ne, and a polar aprotic solvent, such as nethyl ene pgllqu?)@?.
The reaction is stirred at a tenperature bet ween about -10C to about

for a time ResiRshopet ween about 15 minutes to about 90 m nutlsypRiB{sgy abl y
about 30 mnutes. 5 In reaction 1 of Schene 3, the conpound of fornula V
Is converted to the corresponding conpound of formula Xl X according to the
procedure descri bed above in reaction 2 of-38chenme 1. In reaction 2 of
Schene 3, the conpound of forrmula XIX is converted to the corresponding
conmpound of forrmula XX by reacting XIX with |ithium hydroxi de nonohydrate
10 in the presence of nethanol, tetrahydrofuran and water. The reaction

mxture is sti 56t§§%lun9%§<ﬁr6:k|@mn @éteﬁm@%cﬁmﬁéw Beatdédtd RAGE FP fmé&beriod
Schenme 3, the corrpoun

d
am de or acyl sbf W%?i‘a?ﬁoél'y B‘P“rf“b?tf?ﬂi @T“?%gpe?%%é gtf%] %Wtﬁﬁegr%r ‘51.8(%%'?3*' g‘f’%’
zim( gedor tsEI Tgﬁ]@ﬁprd&clelﬂ b@!h%aﬁﬁfeﬁﬁﬁm@imdoiucﬁdailm dmytleaund hydpygen biomide. The reaction
i me e
su>clh xgg( 5%,{%% el‘?l% I}ocri)é el DRGL g%tpger?ggoﬁ 1@%0?”:3 %péb%hf SO hours

: sol vent, res I'on m xtu
“stirred over ni g‘aterzﬁﬂy ahbwtem hoensperhe m‘eerotdmedr @aemql caeid] ISof n@&h@mﬁewd tOhé‘!e

conpound of fow}ék@?n\élng éo%p%%wswo 14 Soddne w&a?énﬁ?sr@@nsl)} muﬁwangm@ﬁn the

formula XXIl accor ? procedure described above in reaction
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reacting XX | Ipﬁ%ﬁﬂbnﬁ,ﬁpégtr@mw},ﬁh;a chl oroformate in the presence of a base,
such as pyridine, and a polar aprotic solvent, such as net hlyene chlori de,

fol lowed by reacting the internediate s4 vm a appropriate 30
am ne. The reaction m xture, so dor mgeh Pﬁ%ﬁ?ﬁé stir overni ght at
anbi ent tenperature.

15  wherein g is 1 or 2, in the presence of an aprotic soivent, such as tetrahydrofuran. The
reaction is refluxed for a time period between about 4 hours to about 16 hours, preferably
about 10 hours. The resulting olefin is then reduced by shaking under a positive pressure of
hydrogen in the presence of a catalyst, such as 20% palladium hydroxide on carbon, in the
presence of a protic solvent such as ethanol. The methyl ether is deprotected according to

20  the procedure described for reaction 2 of Scheme D.

In reaction 1 of Scheme 1, the compound of formula VIi is converted to the
correspanding compound of formula XVII by reacting Vil with a compound of the formula, A-
{(X)e-(Y)a-A, wherein A is chloro or bromo, in the presence of a base, such as friethylamine,
and a polar aprotic solvent, such as methylene chloride. The reaction is stirred at a

25  temperature between about —10°C to about 10°C, for a time period between about 15 minutes
to about 90 minutes, preferably about 30 minutes.

in reaction 2 of Scheme 1, the compound of formula XVill is converted to the
corresponding compound of formula | by reacting XVIIl with a compound of the formula, H-(Z)
-R* wherein d Z is oxygen, which is either commercially available or is prepared as in

30 Preparations D and F, in the presence of potassium carbonate, potassium iodide and an
aprotic solvent, such as butanone. The reaction is heated to reflux for a time period between
about 4 hours to about 8 hours, preferably about 6 hours.

In reaction 1 of Scheme 2, the compound of formula VR is converted to the
corresponding compound of formuia | by reacting VII with a compound of the formula, A-{X)c~



The conpound of fornula XXII'l is reacted with an appropriate sulfonyl
:chloride to formthe sulfonamdes of fornula I, in the presence qfy gpRRFe. -
'such as triet hyl ami ne, anc a polar aprotic sol vent such as net hyl ene
chloride. TW® 6268841 on is stirred overni ght at anbi ent t enpeCAIBOBOISEDT
cyanoguani di ne formation, the conpound of fornula | is first treated with 35
sodi um hydride in an aprotic solvent, such as tetrahydrofuran, followed by
reacting, the intermediate so fornmed with di8ret hyl - N-cyanodithio

i m nocarbonate. The resulting reaction 19 APR 2005 WD 02/ 32901
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reaction 1 of Pref 'grgt @840 In reaction 1 of Scheme 5, the conpound of
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at anbi ent tenperatu seco
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above in react ir@attién @;fxt@sts%fr@edﬂove:tnignpétcavdb%t émBédwrsul f onam des,

cyanoguani dinos, or In reagi:on 1 of Scheme 4, the compound of formula Vil is converted to the
corresponding compound of formula XXIl according to the procedure described above in
reaction 2 of Scheme 1.

20 In reaction 2 of Scheme 4, the compound of formuta XXII is converted to the
corresponding compound of formula XXl by hydrogenating XXII in the presence of a
calalyst, such as platinum on carbon, and a polar protic soivent, such as ethanol. The
reaction is carried out under a pressure between about 30 psi to about 40 psi, preferably
about 35 psi, for a time period between about 15 minutes to about 1 hour, preferably 30

25  minutes.

In reaction 3 of Scheme 4, for urea formation, the compound of formula XXIII is
converted to the corresponding urea of formula 1, by first reacting XX with 4-nitrophenyl
chloroformate in the presence of ’a base, such as pyridine, and a polar aprotic solvent, such
as methlyene chioride, followed by reacting the intermediate so formed with an appropriate

30 amine. The reaction mixture, so formed, is allowed to stir overnight at ambient temperature.
The compound of formula XXl is reacted with an appropriate sulfony! chloride to form the
sulfonamides of formula I, in the presence of a base, such as triethylamine, anc a polar
aprotic solvent, such as methylene chloride. The reaction is stirred overnight at ambient
temperature. For cyanoguanidine formation, the compound of formula | is first treated with

35  sodium hydride in an aprotic solvent, such as letrahydrofuran, followed by reacting, the
intermediate so formed with dimethyl-N-cyanodithio iminocarbonate. The resulting reaction
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In reaction 1 of Schenme 6, the acid conpound of formula XX is converted to
the correspondi ng conpound of formula XXI X by treating XX with t.lhj gﬂgﬂﬂ&
chloride neat or in an aprotic solvent, at anbient tenperature, p me
period betwagneaemt 1 hour to about 24 25 hours, preferablyp¢rhgmioisdhe
acid chloride so forned is dissolved in a polar aprotic solvent wth a
conpound of the formula, (H3CO (H3C)NHHCI, in the presence of an am ne base,
such as triethylam ne. The reaction m xture3$s stirred, at anbient
tenperature, for a tine period between about 1 hour to about 48 hours,
preferably about 12 hours. In reaction 2 of Schene 6, the am de conmpound of
formula XXI X is converted to the 30 correspondi ng conpound of forrmula I by
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correspondi ng ic sYEh &dRn lasi @ cH¥Fide to 3&FPHEI NG
to the pr ocedu(ﬁg{mg@@@}#%ﬁé&g@ﬂéé}%ﬁéb@&f| ont'géqg? a%crﬁee”ﬂryliae 1.C I rrlldretgct i orrll_g2
of Scheme 7, t hwideopfformde bf- fef fercadsOAMine fojpwtiea;the pomroupd of forgriagXXifllgis 5

converted to thecearkesRANHRYrise mNpEe & der el amXEd Mormherigdcbrdingl ® the 2,
or 3, according to the procedure descr{)?f%d above_in reaction 2 of Schene 3.

In reaction 3 BCeiHARSCTOARROIAFFGH b9 FFRFAIPAEX XX V, wherein j is 1, 2,
or 3, is e@nvertedIii eeddien dosfr Bspardbntheandromuod cdyinsid Minandodeertsd tohbe
formula I, wherein j 1S r | | thya O RL A~eH: e

Bl ot nE b ool YRl M, 614°5, SepIORECRI, BIE
- of Schene 3. Thecehmpdenrsubasfabpysrinidagtiondeidcheetein j is 1, 2, or 3, is

converted to the coff espaadbng %%@WQthcoﬁnﬁéurﬁﬁ & forrA88 00W RYcdnOertddeto the
procedures descri bed _above for Scherme 6. U I ndi cat ed ot her

X S | se, the
pressure of eaEMT&SPORANY amMRR o forEwyE; |y eadieg g)&?wﬁrl’ & P%?P”ap 2§ 19 s, Prepgyice
reactions 4! | obe 10oneHictsdtiat oRdiprasstse/abicabddt Tongetdionmxturet irsgmed, at

ambient temperature, for a time period between about 30 minutes to about 2 hours, preferably
about 1 hour. A reducing agent, such as sodium cyanoborohydride is than added to the
mixture and the reaction is allowed to stir overnight at ambient temperature. If the amine thus
formed is secondary, the compound of formula | may further be reacted according to the

+20 procedure described above in reaction 3 of Scheme 4, to provide ureas, sulfonamides,
cyanoguanidinos, or amides.

In reaction 1 of Scheme 6, the acid compound of formula XX is converted fo the
corresponding compound of formula XXIX by treating XX with thionyl chloride neat or in an
aprotic solvent, at ambient temperature, for a time period between about 1 hour to about 24

25  hours, preferably 1 hour. The acid chloride so formed is dissolved in a polar apratic solvent
with a compound of the formula, (HsCO)HsC)NH-HCI, in the presence of an amine base,
such as triethylamine. The reactfon mixture is stirred, at ambient temperature, for a time
period between about 1 hour to about 48 hours, preferably about 12 hours.

In reaction 2 of Scheme 6, the amide compound of formula XXIX is converted to ihe

30 corresponding compound of formula 1 by reacting XXIX with a (Co-Cgiheteroaryl lithium

-~ reagent in the presence of a polar aprotic solvent at a temperature between about -100°C to
ambient temperature, preferably about —78°C. The resulting reaction mixture is stirred for a
time period between about 1 hour to about 24 hours, preferably about 12 hours, at a
temperature between about ~78°C to about 50°C, preferably about 20°C.




}15 at nospheres, preferably at anbient pressure (about one at rmsphereg. The

! compounds of the formula | which are basic in nature are capable b8 Pcﬂrlﬂﬂ5ng
a wde variety of different salts with various inorganic and organic acids.
Al t hough sk osatdhs nust be pharmaceutical ly acceptabl e forpetigoijosgigat i on
to animals, it is often desirable in practice to initially isolate a
conpound of the formula | fromthe reaction mxture as a 20 pharmaceutically
unacceptable salt and then sinply convert the-|latter back to the free base
conpound by treatnment with an al kaline reagent, and subsequently convert the
free base to a pharmaceutically acceptable acid addition salt. The acid
addition salts of the base conpounds of this invention are readily prepared

bK treating tlhe baselncxé_aﬁ@unﬂdov\ligcherﬁe _7S,llb§to'®mpbli’rﬂd| Wi aggthagm& RARABE 19fthé he
cnosen mneral or or nic acl I an us sol vent nediumor 1 n a
sui tabl e or gani ©EGIVERE LTEHLe! ABRIRONT GPhesmilR g1 2 SpoTr- e Bfd e protedure

evapor ati on of dehe@ibsdlkb®@sti react®ol2icfl Ssiadnte 1.5 obt ai ned. The acids which are

used to prepare the pharqmesntdaahly ACCERbANS, AFha3ddl WARr3 13 85 1
base conpounds of this 1 nvention are ose I'ch T ormnon-toxic ‘acl
addi tion s&lt sonyerted to iggcereespontingi aempgunshed fatmule XXM athiereimide &R abd, @ccondinmss,

such as hydr 0chh ffeiciBbea® oBYERDIRNE Hoeadiylh 6] Siksig s i trate, sulfate or
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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 1 from the reaction mixture as a

20  pharmaceutically unacceptable salt and then simply convert the latter back to the free base
compound by treatment with an alkaline reagent, and subsequently convert the free base to 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
substantially equivalent amount of the chosen mineral or organic acid in an aqueous solvent

25 medium or in a suitable organic solvent such as methanol or ethanal. Upon careful
evaparation of the solvent, a solid salt is obtained.

The acids which are used to prepare the pharmaceutically acceptable acid addition
salts of the base compounds of this invention are those which form non-toxic acid addition
salts, i.e., salts containing pharmacologically acceptable anions, such as hydrochloride,

30  hydrobromide, hydroiodide, nitrate’. sulfate or bisulfate, phosphate or acid phosphate, acetate,
lactate, citrate or acid citrate, tartrate or bitartrate, succinate, maleate, fumarate, gluconate,
saccharate, benzoate, methanesulfonate and pamoate [i.e., 1,1-methylene-bis-(2-hydroxy-3-
naphthoate)] salts. i

Those compounds of the formula I which are also acidic in nature, are capable of

35 forming base salts with various pharmacologically acceptable cations. Examples of such
salts include the alkali metal or alkaline-earth metal salts and particularly, the sodium and




5 pharmacol ogi cal |y acceptable cations as sodi um potassium cal cium and
magnesi um etc. These salts can easily be prepared by treating tHhé APR 2005
correspondi ng aci dic compounds with an aqueous sol ution containing the

desired pharygrplegiical |y acceptabl e cations, and then evapopatifmf dis
resulting solution to dryness, preferably under reduced pressure.

Alternatively, they nay al so be prepared by m xi ng | ower al kanolic sol utions
of the acidic 10 conpounds and the desired akkali netal al koxi de together,
and then evaporating the resulting solution to dryness in the same manner
as before. In either case, stoichionetric quantities of reagents are
preferably enployed in order to ensure conpl eteness of reaction and maxi num
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i nfection induces ﬁr odyc |
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T e.0. fungal itk e

Respiratory Dlstress Syndrome, - Respiratory Distress Syndrome of infancy, Ischemia
reperfusion injury, glomerulonephritis, and chronic obstructive pulmonary disease (COPD)),
allergic conditions (such as asthma and atopic dermatitis), inflammation associated with
infection (such as viral inflammation (including influenza, hepatitis and Guillian-Barre), chronic
bronchitis, chronic and acute tissue, cell, and solid organ transplant rejection (inciuding xeno-
25 transplantation), atherosclerosis, restenosis, HIV infectivity (co-receptor usage), and
granulomatous diseases (including sarcoidosis, leprosy and tuberculosis) and sequelae
associated with certain cancers such as multiple myeloma. Compounds in this series 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
30 to TNF and IL-1 including congestive heart failure, pulmonary emphysema or dyspnea
associated therewith, emphysema; HIV-1, HIV-2, HIV-3; cytomegalovirus (CMV),
adenoviruses, Herpes viruses (Hegpes zoster and Herpes simplex). They may alsoc provide
benefit for the sequelae associated with infection where such infection induces production of
detrimental inflammatory cytokines such as TNF e.g, fungal meningitis, joint tissue damage,

35  hyperplasia, pannus formation and bone resorption, psoriatic arthritis, hepatic failure, bacterial




: 35 hyperplasia, pannus formation and bone resorption, psoriatic arthritis,
hepatic failure, bacterial 1 9 APR 2005 WD 02/32901 PCT/ | B01/ 0184%19-AFR 2005
meni ngitis, Kawasaki syndrone, myocardial infarction, acute liver failure,
lyme di seasgpo5€phi ¢ shock, cancer, trauma, and mal aria, etgeraBigoedQhi vity
of. t he conmpounds of the invention can be assessed according to procedures
know to those of ordinary skill in the art. Exanples of recognized nethods
for 5 determning CCRL induced mgration cén be found in Coligan, J. E.
Krui sbeek, A M, Margulies, D H, Shevach, E .M, Strober, W editors:
Current Protocols In Imunol ogy, 6.12.1- 6.12.3. (John Wley and Sons, NY,
1991). One specific exanple of how to determne the activity of a conmpound

for inhibiti ngn"@hlﬁ@l@é KeWadaki %@l@ﬁwbbﬁﬁbcbﬂi:a(ﬂﬁfa?dtlbn t&h@err@Ei%F@tyﬁ%'d%eﬁ%sé’éﬁtlc 10
The ability of bit the chembtaxis to various chenokli nes can

Hpounds to i 'BJ |
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Hill NJ) or5 ot teermirag C&@inmﬁt@d raigeatiph aee dbei fotiod tihdédigager). 15, Bhabdaks A5,
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tThat—deter m ned

chanmber fasten The_anount of gonl ‘st chosen is _
the nmaxi mal  afdent 8- 6f-3HeMolVigriagdiSens. iiYs 18313t ORF seeqiic exampigof kv tRrdetelngine
shoul d be adequatedvity dteoknpeehd Br kit MigBtidOR MesdibedRIdétaI vBlR, Nnonocyt es, or
primary |ynphocytes, isolated by sta arc{ t.echni ques can then be added to

t he upper chanbers in triplicate 20 vari ous concentrations of
the test cthpound. UTuoerpbilindf dbmhpdundnse Thibit e chreepeantsdtousrings stieanokiagsdcan be
~serological te I

chanmber. Aft egﬁy a%&ﬁfsnr@ngar?o%@uﬁt;ﬂa?fgsn\’ﬂeﬁ I%oga?n ?h%gldepew&tgggéj géépnc'?]l %@agmgrzate
3.5 hours for filp- Al reagents, angceld mn@%prfeeare@m Rigngar %5@§‘§hlﬂk*tehéﬂcdki§ﬁ¥f8r
i's renoved, thgGel lnedilm &Jb%ue%m%a W|%51Crh€fﬂip%rf RIRE T @HRE, aif Ui, URRAY, Wia of

the filter wi ped and the nunb II's mgrating can be determned
according to t (Fertsen.dog- @Oﬂ%{awg Rocky H|II NJ) or other test agonists, are placed into the lower

15 chambers of the Boyden chamber. A polycarbonate filter is then applied and the upper

chamber fastened. The amount of agonist chosen is that determined to give the maximal
amount of chemotaxis in this system (e.g., 1 nM for MIP-1a should be adequate).

THP-1 cells (ATCC TIB-202), primary human monocytes, or primary lymphocytes,
isolated by standard techniques’can then be added to the upper chambers in triplicate

20  together with various concentrations of the test compound. Compound dilutions can be
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 filter 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 flucrocein diacetate.

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

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

35  inhibition for the compound whic’h can then be plotted using standard graphics techniques
against the concentration of compound used. The 50% inhibition point is then determined




'For THP-1 cell s, the chanber (a 96 well variety manufactured by Neuroprobe)
can be centrifuged to push cells off the |ower chanber and the nqrgbgp&mgf}
cells can be quantitated against a standard curve by a color change o he

dye fluoroceygotspgetate. 30 For prinmary human nonocytes, or pynIHIQYS:ES,
the filter can be stained with DIf Quik(r) dye (Anerican Scientific

Products) and the nunber of cells mgrating can be determ ned

m croscopi cally. The nunber of cells mgratt4¥g in the presence of the
conmpound are divided by the nunber of cells mgrating in control wells

(w thout the conpound). The quotant is the % 35 inhibition for the conpound
whi ch can then be plotted using standard graphics techni ques agai nst the
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3 ey

. ) . ds of the di r%)/g‘trétl an l,s0
10 be fornul at efmditrabepshanhrizionr IvegionEgie Grie QAR oS ©of AFi 1!
phar maceut i@al wCoEQekdd fonsistamyd tielieryt he formof, for exanple, tablets or
capsutes prepared D¢ om Sl Bion FR hahidbuROR LARESHEAL Aty Yoke 6L AR fr
exci pi ents such as bi hdl ng agents (e.d, pregelatinized malize starch,
pol yvi nyl pyr r oléxdwple, ¢ablety dir oseppuies yrenpetch bl cedrveiltigad) mepns mEh sphagmppeutically
l'actose, i crociyshatd | dRipkRisC Lér! RS SiRfingC adgehtd MDA OSHBGSISthizel Uiz aBtateh,
(enms, magnesium stearate, talc or sili c‘%' sl t_ﬁg ants (aef g , zEPE’ts%nﬁne
starch or sodi (RAPEPERIGANSBINETayProy Tethyie L)‘Oéée S (G IRCIORG IR
15  cellulose or calcium phosphate); lubricants (e.g., magnesium stearate, laic or silica);
disintegrants {e.g., potato starch or sodium starch glycolate); or wetting agents (e.g., sodium
laury! sulphate). The tablets may be coated by methods well known in the art. Liquid
preparations for oral administration may take the form of, for example, solutions, syrups or
! - .
suspensions, or they 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 suspending agents (e.g., sorbitol
syrup, methyl cellulose or hydrogenated edible fats); emulsifying agents (e.g., lecithin or
acacia), non-aquecus vehicles (e.g., almond oil, oify esters or ethyl alcohol); and
preservatives (e.g., methyl or propyl p-hydroxybenzoates or sorbic acid). _
25 For buccal administration, the composition may take the form of tablets or lozenges
formulated in conventional manner. .
The active compounds of the invention may be formulated 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, e.g.,

sterile pyrogen-free water, before yse.




! Jauryl sul phate). The tablets may be coated by methods well known in the
.art. Liquid preparations for oral administration may take the forlr§ APR 200%r
exanpl e, solutions, syrups or i suspensions, or they may be presented as a

dry produciwd @iz6@nstitution with water or other 20 suitablgpvigbisisgy before |

use. Such liquid preparations may be prepared by conventional neans wth
phar maceutical | y acceptabl e additives such as suspendi ng agents (ens,
sorbitol syrup, nmethyl cellul ose or hydrogenated edible fats); enulsifying
agents (e.g., lecithin or acacia); non-aqueous vehicles (e.g., .alnond oil,
oily esters or ethyl alcohol); and preservatives (etc , nethyl or propyl
p- hydr oxybenzoates or sorbic acid). 25 For buccal admnistration, the

conposi tion may takenpd Jé@wfe%rﬁbd%ﬁ@%e@ﬁ@n%n 9%99{9@@%%@5@9“&%@9 cbﬁ'lposmons
conventional manper. The active conpounds of

for parent er al SUB@RiSHPRISHATES ot f?jgﬁﬂprﬂ\ PR %2 B AT UEiA SEmosinn brrap
cat heteri zati omheshdsuoqmaerofrotharﬁmgnm Formul ations for injection may be

presented in unit dos ul e 0 in. i -dose cont ai ne
B thean added pr eserGatTrecH e BeRimBar ErpRkvslay bY uhdebb oG s g s o
suspensi ons;, stok invedios aoe canvahigitipdsliviereddi the fam afGueduisn vehispéredn f@mda peyp

contain for Mﬁ?ﬁg) Q%Ptgggrn%ﬁat %y(\sgue%%cﬁ%?}%?%'eggoy te? ggélénpopgasagrq/ a%Fosol L Spray

di spersi ng age ternati vel I'ngredirent na
form for recondesentatipdfomiaeyuseH p@tm:@er@ehmcwzer withethi luse ny&%@@’rﬁ PFPE@[ant

wat er, before jﬁjie détﬂorﬁ? &@&Q@h%@ Ot b rdAfelhahB0 14i %ﬂi@traf@éro&h@n@ct:érﬁgn
¢

corrpounds of t nve rrgnqa so be formulated in rectal compositions
such as suppos \?Lb ol BRSAMSO BPEssurgtheePid i éﬁﬁ%ﬂrﬂ'ﬁ Baape
supposi t oryo ba:measmmsdcalg pAsvidiracOeaiUb idelfiveOl netdied agbyraemhd egessitosd d:dmterrwﬁasal

adm ni stration tion I nhal at i on he np
the i nvention éa‘rgglzggnmvgn"soé% ¥ 88 {?&/ &r %uép?r?'flqtnhg 8rar%%\gef c%m%ogﬁ%t ?‘g‘] Sz?s a”d
suspensi on fr crertadges n@adspfoawx@'mie arare igeletigt foi g5 duer 2eikiepror puavfiietdr lxyayt bee

patient or as f@%u@a@é@é&itaﬁﬁ% Q%ow@ér‘?ﬁiﬁ@% therBanﬁcht@e ﬂb@rﬁs@ﬁ’%hc?QQul%ﬁt GuReF or

a nebulizer, wth the use a suitable propell
_di chl or odi f | (R5F®maRRRStosef 81RICBY of | uor omet hane di chI orot et r af | uor oet hane,

car bon 15 A proposed dose of the aclive compounds of the invention for oral, parenteral or
buccal administration to the average adult human for the treatment of the conditions referred
to above {e.g., rheumatoid arthritis) is 0.1 to 1000 mg of the active ingredient per unit dose
which could be administered, for example, 1 to 4 times per day.
Aerosol formulations for treatment of the conditions referred to above (e.g.,

20  rheumatoid arthritis) in the averhge aduit human are preferably arranged so that each
metered dose or “puft” of aerosol contains 20 pg to 1000 pg of the compound of the inverition.
The overall daily dose with an aerosol will be within the range 0.1 mg to 1000 mg.
Administration may be several times-daily, for exampie 2, 3, 4 or 8 times, giving for example,
1, 2 or 3 doses each time.

25 The active agents can be formulated for sustained delivery acceording 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

The compounds of the invention can also be utilized in combination therapy with
immunosuppressant agents including but not limited to rapamycin, cyclosporin A, FK-306,

30  Cellcept®; azathioprine, and IL-2R inhibitory antibodies or with classical anti-inflammatory
agents (e.g. cyclooxygenase/lipoxygenase inhibitors) such as but not limited to, tenidap,
aspirin, acetaminophen, naproxen and piroxicam or with cytokine inhibitory agents including
but not limited to ENBREL.

The following Examples illustrate, but are not limited to, the preparation of the

35  compounds of the present inventi?'n.

e invention may be formnul ated



~dioxide or other suitable gas. In the case of a pressurized aerosol, the
dosage -unit nmay be 10 determ ned by providing a valve to deliver g grqlpﬁmgl
anount. The pressurized container or nebulizer may contain a solutlon or
suspensi on &fohfygsacti ve compound. Capsul es and cartridges (reEdBo1/bHm4
exanple, fromgelatin) for use in an inhaler or insufflator may be

formul ated containing a powder m x of a conpound of the invention and a

sui tabl e powder base such as |actose or st#bch. 15 A proposed dose of the
active conmpounds of the invention for oral, parenteral or buccal

adm nistration to the average adult human for the treatnment of the
conditions referred to above (etc.., rheumatoid arthritis) is 0.1 to 1000
ng of the active ingredient per unit doseExampiech coul d be adm ni stered, for
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10  mixture is diluted with diethyi ether and extracted with saturated aqueous ammonium chloride.

The combined organics are dried over magnesium sulfate, filtered and concentrated in vacuo.

Silica gel chromatography gave the title compound {18.11 g, 72%}
1-(4-Fluoro-benzyl)-5-nitromethylene-pyrrolidine-2-carboxylic acid ethyl ester
To a solution of triethyloxonium tetrafiuoroborate (5.52 g, 29.0 mmot) and molecular

15  seives (3 angstroms, 35 g) in dry dichloromethane (30 mi) is added 1-(4-fluoro-benzyl)-5-oxo-
pyrrolidine-2-carboxylic acid ethyl ester (7.0 g, 26.4 mmol) dropwise over fiteen minutes. The
reaction mixture is stired at ambient temperature overnight, then filtered through a glass frit
and washed with dichioromethane. The collected precipitate is dried in vacuo overnight in the
presence of phophorous pentoxide to give the iminium tetrafluoroborate (9.10 g, 95%).

20 To a solulion of the iminium tetrafluorcborate (9.10 g, 25.1 mmol) in dry
dichloromethane (35 mi) is added triethylamine (3.8 ml, 27.6 mmol). The reaction mixture is
stirred at ambient temperature for ten minutes, and then nitromethane (6.8 ml, 125.0 mmol) is
added. The resulting mixture is stirred at ambient temperature overnight, then concentrated
in vacuo. The residue is diluted %ith chloroform, washed with 10% aqueous hydrochioric

25 acid, water, and brine. The organics are dried over magnesium sulfate, filtered, and

concentrated in vacuo. Sliica gel chromatography gave the title compound (4.19 g, 54%) in
addition to recoverd 1-(4-flucro-benzyl)-5-oxo-pyrrolidine-2-carboxylic acid ethyl ester (7.92 g,

32%).



1Exarrple 1 F 1-[3-(4-Fluoro-benzyl)-3

|8 di aza-bicycl o[ 3. 2. 1]Joct-8-yl]-2-(2-nitro-4-trifluoronethyl- phenaxypg Riha
‘none 5 1- (4- Fl uor o- benzyl ) - 5- oxo- pyrrol i di ne-2-carboxylic acid ethyl ester
"To a 0C soW@@28Ra%af 5- oxo-pyrrolidine-2-carboxylic acid ethycrasbeeisiils 0, .
95.0 mml) and 4-fluorobenzyl bromide (19.7 g, 104.0 nmol) in
tetrahydrofuran (800 m) is added sodi um h%?rlde (60% di spersion, 5.7 g,
142.0 mol) in four portions. The reactiom*#ixture is held at 0C for thirty
m nutes and then warned to anbi ent tenperature for 3 hours. The resulting 10
m xture is diluted with diethyl ether and extracted with saturated aqueous
amoni um chl oride. The conbi ned organics are dried over magnesi um sul fate,
filtered and concentraééﬂlﬂﬁﬂﬁﬁﬁ&dtiﬁﬁkﬁﬂﬁalaﬁﬁméh&@ﬁa@ouma949emamsmthe

title compound (18. bel agso[&%% of 1- (4 ﬂuoro benzyl? -5-nitromethylene- yrrthme-Z-carbaxyh% hac'd

1- (4- Fl uor o- beg_tz?/% tro[rjreth%&ﬁ rrolidine-2- car I c aci
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mxture is stisgoseeriEtedin e o svpemaikiueef thesitiiqghippurtden §-{dHueroadniyir nsigh a

glass frit aegzmgwg Wﬁobtaﬁlzfdﬁle(?j e4TR) hane. The col |l ected precipitate is
dried in vacuo overnight 1n presénce of phophorous pentoxide to give

the imniumtetrafl uorobor atMﬂuqrn-bﬁnzyl)@%dla@d)wmbﬁi KUogiad-aaneof the i minium
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added triehy stirred at

reaction
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mol ) is addedthosige (@. %lgl tibAgnmblikt Uhe resultit i mikeck Bt staeti 2 rEmYieampRtpRtaite
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chloroform washed with 10% adueous 'hy oric
The organics SRS ed *&/éPmHﬁ%&wwps@mf grias, oper| ﬂ@gwaunarﬁwfateoﬁimn reati ed

in vacuo. Si Iccmaerg:eteddrlﬂvmt@@ﬁ@tﬁé\yﬂm\#@o&d’mmt'ikﬁg|ﬁa%?’”pound (4.19 g, 54% in
addition 10 recoverd 1- -Xfl [.o- henzyl.)- B- 0X0- [ || di ne- 2-car boxyl ic acid
ethyl ester (7.92 g, 32% REYEYSS - 1 IQRree-GaseakyIhsiel ey tyics

To a solutnon 8-(4-fluore- benzyl) 3,8- dlaza -bicyclof3.2. 1]octan-2 -one (1. 50 g, 6.40

mmol) and di-tert-butyl-dicarbonaje (1.67 g, 7.6 mmol) in ethanol (50 ml} in a par botlle is
added palladium hydroxide on carbon (20%, 1.0 g). The resulting suspension is subjected to
hydrogen gas (40 psi) at 60°C overnight, fitered through a pad of celite, the filter cake is
20 washed with ethyl acetate. The filtrate is concentrated in vacuo to give the title compound
(1.22 g, 84 %).
g4-Fluoro—benzyl)—Z-oxo-S,8-diaza-bicyclo[3.2.1]octane-8-carboxyiic acid tert-butyl

ester

To a 0°C solution of 2-ox0-3,8-diaza-bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl
25  ester (0.35 g, 1.54 mmol) in tetrahydrofuran (8.0 ml) is added 4-fluorobenzylbromide (0.21 ml,
1.70 mmol) followed by sodium hydride (60% dispersion, 0.092 g, 2.3 mmol}. The resulting
mixture is stirred at 0°C for 30 minutes and then warmed to ambient temperature overnight.
The reaction mixture is diluted with diethyl ether and washed with saturated aqueous
ammonium chloride. The combined organics are dried over magnesium sulfate, filtered and

30  concentrated in vacuo to give the title compound, which is taken on crude.

3-(4-Fluoro-benzyl)-3,8-diaza-bicycio[3.2.1]octan-2-one

To a solution of 3-(4-fluoro-benzyl)-2-oxo-3,8-diaza-bicyclo[3.2.1]octane-8-carboxylic
acid tert-butyl ester in dichlororne?hane (15.0 ml) is added ftrifiuoroacetic acid (3.0 ml). The
resulting mixture is stimed at ambient temperature for three hours, then basified with 1N

35  aqueous sodium hydroxide and extracted with dichloromethane. The combined organics are



-46 5_Am nomet hyt -1 - (4-fl uoro-benzyl)-pyrrolidine-2-carboxylic acid ethyl
ester To a solution of 1dq APR 7}905'
1- (4-f 1l uoro-benzyl)-5-nitronet hyl ene-pyrrolidine-2-carboxylic aci
ester (5.24wpoA3ne® nmol) in nmethanol (50 m) in a par bottl| eedTIBagomas
pal | adium on carbon (10% 2.5 g). The resulting suspension is subjected to
hydr ogen gas (40 psi) 5 overnight, filtered through a pad of cetite, the
filter cake is washed with nethanol. The fifdfrate is concentrated in vacuo
to give a mxture of the title conmpound and 8-(4-fl uoro-benzyl)-3, 8-
di aza- bi cyclo[ 3. 2.]joctan-2-one (3.56 g). 8-(4-Fluoro-benzyl)-3
8-di aza-bicycl o[ 3. 2.1Joctan-2-one To a solution of a m xture of
5- am nonet hyl - | gried ol éruasgebien zyitae, itseobhd caeediratdDincarimoioydivectha diflel cetgophd
ester (2.19 g, n(ﬁﬁg? n@%vig dr%s met hanol (40 m) is added sodi um nmethoxide
(0.84 g, 15.6 9. SR OYeL & §iFP ng mxture is stirred at anbient tenperature

overni ght, diluted with ethyl abétBueo-bansibtiersbitydesatioraned aqueous
sodi um hydrogen Car BORBC 0 1BF of STRRRE OFORAIECT LG Ao tsoty G ET > BRONGRI U

sulfate, filtered an concen n vac onpound
(1.34 g, 735% .1.45 nEna@kd HBt@hyirefsran bﬁs@yml)o[ssaqdeﬂ] hiblﬁ@)némeur@m t%wpu d-0ad &0

tert-butyl est qgtr dr%fu?éhl t4 AN 6.1 mmol) dropwise. The reaction mixture is slowly warmed to
8- (4-fluoro- benzy di aza- bi cycl o)[ E j oct an- 2- onedﬁl 50

g, 6,40 1)
and di-tert- but%ﬂhm@lﬂ,&mﬂ?@ﬁﬁ? é”cttme'BfPﬂQ*EdPVg rhsﬁm yhg i§sEENgARsIure '8 0%?(3@'005“%
bottle is add%ﬁé@(@%ﬁ%&%@%f&éh@m%aué‘o@é Q&ﬂt.lrﬁQW@X%BO%eg)flterEhlmrd@ﬁlal;iat!l’cbg .
suspenS|on IS SuU ecte (0] P agver.ni e
through a pad deligdNs fiier cahgds %?Slh‘?‘g}“n'?:ggﬂ alg"%tatfosrlv\égﬁatg lﬁ/\ﬁnﬁer&ah%? nvac P acfé\%
The filtratie i Shemreenpoatdgol2s p, 9a6Lo to give the title conpound (1 22 g,

84 9% . 3-(4-Fluoro- benzyﬁ)chl&rng‘[&(f’m?orgbé’rﬁ%Q8Cc}{§éa%ﬂé§rct33%] Q64-80ReBrhgtLOXy ! I C

acid tert-butyl este a-oC—sorutTomn of
2- oxo- 3, 8- di aza- bi cy'Ex:i @[SGU@HP] ti-eeo-Bened)-B8 Az dicdleld 2 1dcdtans Py 19 325 reeelhy

(0.35 g, 1.54 rWBJﬁ,])d d!hfb Jn?étﬁa%l@mf rﬂﬁ Htr @6 id §1o@d m&hy{aﬁmﬁéﬂ@a@ ml,3.22 mmal) folowed by

4-f 1 uorobenzyl bro i | owed by sodi u dr| de g
di spersi on, 0. ®bgrogcety CB'°?H?0Q0)27 ”Tfh%r5f‘ é‘é’ﬂﬂ' Hbe reﬁvfwt%freécti% rE'i“i“Fer c'ft"é‘fd s “foor
30 mi nut es j8nd Hob@mnWabAERAtrdt&d iR FEueN Silit£ 53 S h@iriatographe baieghd title chhpoureig0.66 @n
mxture is dilute ? with diethyl ether and washed wi th saturated aqueous

ammoni um chl or i%Ge® The conbi ned organics are dried over magnesi um sul f at e,
filtered and -[3-(4-Fluoro-benzyl)-3,8-diaza-bicyclo[3.2. 1]oct-8-yl}-2-(2-nitro-4-trifluoromethyl-

phenhoxy}-ethanone

To a solution of 2—chloro-1-t3-(4—ﬂuoro-benzyl)-3,8-diaza-bicyclo[3.2.1]oct-B-yI]—
20  ethanone (0.11g, 0.37 mmoal) in bu—tanone {4 ml) is added 2-nitro-4-trifiuoromethyl-phenol
(0.300 g, 0.41 mmol), potassium carbonate (0.15 g, 1.08 mmol) and potassium iodide (0.18 g,
1.09 mmol). The resulting mixture is stirred at reflux for 7 hours. The reaction is then cooled,
diluted with ethyl acetate and washed with brine. The organic layers are dried over
magnesium sulfate, filtered and concentrated in vacuo. Silica gel chromatography gave the

25  title compound (0.10 g, 58%).
- " 'The title compounds for Examples 2-6 are prepared by a method analogous to that

described in Example 1.



30 concentrated in vacuo to give the title conpound, which is taken on
i crude. 3-(4-Fluoro-benzyl)-3, 8-diaza-bicyclo[3.2. i ]octan-2-one T? ga :
{sol ution of APR 2005
' 3-(4-fl uorwolienzyoh } 2- oxo- 3, 8- di aza- bi cycl o[ 3. 2. 1] oct ane- 8- cacbasotloizgss aci d
tert-butyl ester in dichloronethane (15.0 m) is added trifluoroacetic acid
(3.0 mM). The resulting mxture is stirred at anbient tenperature for three
hours, then basified with I N 35 aqueous sodBum hydroxi de and extracted with
di chl oronet hane. The conbi ned organics are 1 9 APR 1005 WD 02/ 32901
PCT/1BO /01844 -47 dried over magnesiumsul fate, filtered and concentrated
in vacuo to give the title conmpound (0.297 g, 82% over 2 steps).
3- (4- Fl uoro- benzyl )3 8- 0 #&ZanpPECYTI Of 3- gF Ljoctang To ageC sorution of
3-(4-fluoro-benzyl)-3, 8-diaza-bi cygl o[ 3. 2.]]octan}2-one (0.284 g, p 1.21
mml) in tetrahydrafuran (6.0 m) |s add&®'lithi um al unFradtinydridel (1.0 M
in tetrahydrofuran, 6.1 m, .1 npol) dsapwi se. The reactfton m xture is
slowy warned to anbient tenperatpure an?_ l'[hen re quedcg\eﬁir ni ght .| The
.resulting mxture ifs cooled to OC pnd s gwly quenched with®water and 1 N
agueous sodi um hydroxi de, then filtered #ough a|pad o0&l ite, the filter
cake is washed with ethyl acgfate.jThe fjl&rate i5 concggirated in vacuo to
give 10 the title|conpound (0.25 g, 94 9% . 2-chl pro-|
-[3-(4-fluoro-benzyl)-3,8-d ilaza- bf cycl of&! 2. 1] oct - 8- yI PHtPeiherids Tjo a
solution of 3-(4-flUuoro-penzyt)-3,8-diaza-bicycto[3-2. 1 Joctane (0. /1 g,
3.22 mol) in dry dichloronethane (30 m) at OC is added triethylam ne
(0.45 m, 3.22 mmol) fol | owed by choroa@éﬂﬁﬂﬁcm oride (0.27 m, 3.54 mol).
" The resulting reaction mxture is stirred for #we®15 hours and concentrat ed
in vacuo. Silica gel chromatography gave.the 1 e conmpound (0.66 g, 69%.
1- [ 3- (4- Fl uor o- benzyl )-3 T L
8-di aza-bi cycl o[ 3. 2. 1] oct-8-yl]-2-(2-ni t@4-t £t uor omet hyl -
phenoxy) - et hanone To a sol ution of

2-chl oro-1-[3-(4-fluoro-benzyl)-3, 8-bi cyclo[3.2.1]oct-8-yl] 20
S

et hanone (0.11g, 0.37 mmol) in butano 4 m) is added
2-nitro-4-trifluoromethyl-phenol (0350 g, 0.41 nmol ), potassium carbonate

(0.15 g, 1.09 mml b-GHsto RIS Bi-AIkHJ-BidE3 §-QiadBbigyciof3.2.1}oct-3-yl]-2-oxo-ethoxy}-

5 benzenesulfonamide

8-(4-Fluoro-benzyl)-3,8-diaza-bicyclo[3.2. 1]octane

To a 0°C solution of B-(tf-ﬂuoro-benzyl)-a,8~diaza-bicyclo[3.2.1]0ctan-2-one (1.34 q,
572 mmol) in tetrahydrofuran {20 ml) is added lithium aluminum hydride (1.0 M in
tetrahydrofuran, 11.4 ml, 11.4 mmol) dropwise. The reaction mixture is slowly warmed to
10  ambient temperature and then refiluxed for 3 hours. The resulting mixture is cooled to
ambient temperature, quenched slowly with water and then fiitered through a pad of celite.
The filter cake is washed with ethyl acetate, and the combined organics are washed with
-saturated aqueous sodium hydrogen carbonate, dried over sodium sulfate, filtered and
concentrated in vacuo to give the title compound {0.781 g, 62%).
15 The title compound for example 9 — 12 are prepared by a method analogous to that
described in Example 8.



1.09 mmol ). The resulting mxture is stirred at reflux for 7 hours. The
reaction is then cooled, diluted with ethyl acetate and washed w ngRWMPe
The organic layers are dried over nmagnesiumsulfate, filtered and
concentrat edy@d 0/y®6u0. Silica gel chromatography gave the 2%dmmgheogaspound
(0.10 g. 58% . The title conpounds for Exanples 2-6 are prepared by a nethod
anal ogous to that described in Exanple 1. 19 APR 2005 WD 02/32901

PCT/ 1B01/ 01844 F -48 R 4-Cl 3-C 4-Cl 448 4-CF3 4-C Exanple 8 R
CO2NH2 CO2Et COCH3 SO2NH2 NO2 CH2COR2CH2CH3

5-Chl oro-2-(2-[8-(4-fluoro-benzyl)-3

8-di aza-bicycl o[ 3. 2. 1] oct-3-yl]-2-0x0-ethoxy}- 5 benzenesul f onam de

8- (4- Fl uor o- benzyl ) {3, 8-di aEeerplevdl o[ 3. 2Rl Joctane Tp a OCRSol utionjof 8-(t
fl uor o-benzyl) -3, 8- 1I| aza bi cygl o[ 3.|2. 1] oc} ? 2-one (1} 34 g, Og\, 2 mol) in
tetrahydrofuran (20ym) is added lifthiuma umnumhydride(i in
4-Cl CONH,
11 3-0OCH; CONH;
i2 4-Cl NO,
Example 13
ol
OY\O | o
@ N. =
N

2-(5-Chloro-quinolin-8-yloxy)-1-[3-(4-flucro-benzyl)-3,8-diaza-bicyclo[3.2. 1]oct-8-yI]-

5 ethanone
The title compound for Example 13 is prepared by a method analogous to that

described in Example 1.
Exampie 14

10 1-[3-(4-Fluoro-benzyl)-3,8-diaza-bicyclo[3.2.1]oct-8-yl]-2-(6-methyi-2-nitro-pyridin-3-

yloxy)-ethanone
The title compound for Example 14 is prepared by a method analogous to that

described in Example 1.
Example 16

N7 =

15
2-(5-Chloro-3-nitro-pyridin-2-yloxy)-1-[3-(4-fluoro-benzyl)- 3,8-diaza-bicyclo[3.2. 1]oct-

8-yl]-ethanone




tetrahydrofuran, 11.4 m, 11.4 mml) dropw se. The reaction mxture is
lslowy warmed to 10 anbi ent tenmperature and then refluxed for 3 holi9sAPRT208 -
:resulting mxture is cooled to anbient tenperature, quenched slowy with
-wat er and t Wwanodizbdiered through a pad of celite. The filter pcakeoi/siswashed
with ethyl acetate, and the conbi ned organics are washed with saturated
aqueous sodi um hydrogen carbonate, dried over sodiumsulfate, filtered and
concentrated in vacuo to give the title conmund (0.781 g, 62% . 15 The
title conpound for exanple 9 - 12 are prepared by a nethod anal ogous to that
described in Exanple 8. 1 9 APR 2005 WD 02/32901 -49 R 4-d 4-C 3-0CH3
4-Cl Exanple 13 PCT/I1BO | /01844 SO2NH2 CONH2 CONH2 NO2

2- (5- Chl or o- qui nol i n- 8eatik axiy P-{A-t4-BrofAbehb s, m»dﬂamzwde[ﬁz Blodi-@zin2 b}kcGMﬁ)l'IQ[star 2.1

Joct-8-yl]- 5 ethano f re
nmet hod anal ogous to a-gaﬁd%nlséflrsegq@%%%ﬁgg 305{ d'ai% r[r%% eloitigﬁﬁpﬁg’ 91 ergl)
1-[ 3- (4- Fl uor o- banzdithier@nethane (10 ml) at 0°C is added riethylamine (0.32 ml, 2.3 mmol) foliowed by

e Acdudacd &%oc%raek}[mammsmo% 4 PPt llsOrids reaction mixture is

5 sﬂrred for 1 hour, then diluled v,uith dichloromethane and washed with saturated aqueous

sodium hydrogen carbonate.  The aqueous layer is extracted three times with

dichloromethane.  The combined organics are dried over magnesium sulfate and
concentrated in vacuo to give the title compound (0.67 g, 100%).

1-[3-(4-Fluoro-benzyl)-55,8-diaza-bicyc[o[3.2.1]ocl-B-yI]—Z-hydroxy-ethanone

10 To a solution of acetic acid 2-[3-{4-flucro-benzyl)-3,8-diaza-bicyclof3.2.1]oct-8-yl]-2-

oxo-ethyl ester (0.67 g, 2.1 mmol) in tetrahydrofuran (8 ml), methano!l (1 mi), and water { 1ml)

is added lithium hydroxide monchydrate {0.18 g, 4.2 mmol). The reaction mixture is stirred at

ambient temperature overnight and then diluted with ethyl acetate and washed with saturated
aqueous sodium hydrogen carbonate. The aqueous layer is exiracted three times with ethyl
15  acetate. The combined organics are dried over magnesium suifate and concentrated in

vacuo to give the title compound (0.48 g, 82%).
2-(5-Chloro-3-nitro-pyridin-2-yloxy)-1-[3-(4-fluoro-benzyl)-3,8-diaza-bicyclo[3.2.1]oct-

8-yl]-ethanone

To a 6°C solution of 1-[3-(4-fluorc-benzyl}-3,8-diaza-bicyclo[3.2. 1]oct-8-yl]-2-hydroxy-
20  ethanone (0.456 g, 1.64 mmol) in toluene (8.0 ml) is added sodium hydride (0.072 g. 1.80
mmol). The reaction mixture is’stimed at 0°C for 30 minutes. To the resulting reaction
mixture is added 2,5-dichloro-3-nitro-pyridine (0.35 g. 1.80 mmol}). The reaction mixture is

heated to refiux for 2 hours, then cocled to ambient temperature, washed with saturated

aqueous sodium hydrogen carbonate and brine. The aqueous layers are then extracted three

25  times with ethyl acetate. The combined organics are dried over magnesium sulfate and
concentrated in vacuo to give the title compound (0.76 g, 64%).

The title compounds for Examples 16 - 17 are prepared by a method analogous to

that described in Example 15.
cl




The title conpound for Exanple 14 is prepared by a nmethod anal ogous to that
described in Exanple 1. Exanple 15 15 19 APR 2005
2-(5-Chloro-3-nitro-pyridin-2-yloxy)-1-[3-(4-0

uor o- benzyl )w,08se¢0aza- bi cycl o[ 3. 2.1 Joct- 8-yl]-ethanone 1 9p&PRBAAISIHWVO
02/ 32901 PCT/ 1B01/ 01844 -50 Acetic acid

2-[3-(4-fluoro-benzyl)-3, 8-di aza-bi cycl o[ 3. Z;41] oct - 8-yl | - 2- oxo-et hyl ester
To a solution of 3-(4-fluoro-benzyl)-3, 8- dlaza bicyclo[3.2. 1 ]Joctane
(0.46g, 2.1 mml) in dry dichloronmethane (10 mM) at 0C is added
triethylamne (0.32 m, 2.3 nmmol) followed by acetic acid

chl or ocar bonyl net hyl ost er (0245 . 2.3 mnol) ThguﬁeﬁuLLLng-peaetlon
mxture is 5 stirred{for 1 ot % hén|diluted Vth di chforonet hane &nd
washed with saturated|aqueous stdi umihydrogen carbonatd@ntthe aqueous | ayer
is extracted three tipes with i chl or onet hane. The ceep¢@ed organi ¢s are
dried over nmagnesium gul fate an concentrated in vaclo'to give theltitle
conmpound (0.67 g, 100%. 1-[3-(4-Fluoro-benzyl) 3,8-diaza-bicyclo[3.2.1

] oct-8-yl]-2-hydroxy-ethanone 10 To a solt,| 4@f acetic acid
2-[3-(4-fluoro-benzyl)-3, 8-di aza- bi cycl o[3: ct-8-yl]-2- oxo-ethyl ester
(0.67 g, 2.1 nmmol) in tetrahydrofuran (8 n1), met hanol (1 m), and water (
1m) is added |ithium hydroxi de nonohydrate (0.18~g, 4.2 muol). The
reaction mxture is stirred at anbient tenperat overni ght and then
diluted with ethyl acetate and washed wt ed aqueous sodi um
hydrogen carbonate. The aqueous |ayer is e tracted three tines with ethyl 15
acetate. The combined organics are dried pefiesium sul fate and
concentrated in vacuo to give the title ound (0.48 g, 82% . 2-(5-Ch

| oro- 3-ni tro-pyridin-2-yloxy)-1-[3-(4-fl uoko-benzyl)-3,

8-di aza-bicyclo[3.2.1 ]Joct- 8-yl]-ethapgne' To a 0OC sol ution of
1-[3-(4-fluoro-benzyl) -3, 8-di aza- bi cy 3.2.1]oct-8-yl]-2-hydroxy 20

et hanone (0.456 g, 1.64 mmol) in to| (8.0 mM) is added sodi um hydri de

(0.072 g. 1.80 nmmol). The reaction mxture is,stirred at 0OC for 30 m_nutes.
To the resulting reatEhlgr-2-{2-[3-(4-fluoro-benzyl}-3 8-diaza-bicyclo[3.2.1]oct-8-yl]-2-ox0-ethoxy}-

5 benzamide
Ammonia gas is bubbled through a solution of 4-chloro-2-{2-[3-(4-fluoro-benzyl)-8-
aza-bicycio[3.2.1]oct-8-yl]-2-oxo-ethoxy}-benzoic acid methyl ester (0.030 g, 0.067 mmol) in
dry methanol (2.0 ml). The reaction mixture is then capped and stired at ambient
temperature for two days, and then concentrated in vacuo. Silica gel chromatography gave
10 the title compound (0.031 mg, 100 %).

Example 19

Y\ @/\/N”

N-(2-Amino—ethyl)-4-ch[oro—2-{2-[3-(4-ﬂuoro—benzyl)-B.B—diaza-bicycloj?:.Z.1]oct—B-yl];

2-oxo-ethoxy}-benzamide
15 A solution of 4-chloro-2-{2-[3-(4-fluoro-benzyt)-3,8-diaza-bicyclo(3.2.1]oct-8-yl]-2-axo-
ethoxy}-benzoic acid methyl ester (0.160 g, 0.36 mmol) in ethane-1,2-diamine (12.0 mi) is




lmxture is added 2,5-dichloro-3-nitro-pyridine (0.35 g. 1.80 mmol). Hﬁ?g
‘reaction mxture is heated to reflux for 2 hours, then cooled to a PR 2005
tenmperature, washed with saturated aqueous sodlun1hydrogen car bonat e and
brine. Thewagusous | ayers are then extracted three 25 ti nmespgirtiBoiat Byl
acetate. The conbined organics are dried over magnesi um sul fate and
concentrated in vacuo to give the title conmpound (0.76 g, 64% . The title
conpounds for Exanples 16 - 17 are prepare@Zby a nethod anal ogous to that
described in Exanple 15. ci 1 9 APR 2005 WO 02/32901 PCT/1BO /01844 -51
Exanple 16 17 Exanple 18 a R CON H2 CQOZCH3

4-Chl oro-2-{2-[3-(4-fluoro-benzyl)-3 8-diaza-bicyclo[3.2.1

]olct 8- yI]f 4mﬂte@tmw¢}we5udaenzradﬁeienoﬁmmmeasgaasl doBleB Wb Binsidnttbrhea+etredand
solution o o

2 - ) - 8- ,
azabi oycl of 3 CIVEEAES BT 5163 B EPRBRR R BB s Lo d mRRYI C-658dP %o, 030

g, 0.067 mml) in

dry net hanol

(2.0 ml Exarige2d eaction m xture is then

capped and stirred at anbient

. concentrated in vacuo.

Silica gel

tenperature for two days,

chr omat ogr aphy |gave

and t hen
10 the title conpound

(0.031 ny,

100 %9 . Exanple 19 F

bd

N-(2-Anino-ethyl)-4-ch|oro-2-{2-[3-(4mfI¢%¥;{ )-3
OX Y '

8-di aza-bicycl o[ 3.2.1]oct-8-yl]- 2-o0xo0-et

5 4-Chloro-2-{2-[3-(4-fluoro-benzy!)-3,8-diaza-bicyclo[3.2.1]oct-8-yl]- 2-ox0-ethoxy)-
benzoic acid
To a solution of of 4-chloro-2-{2-[3-(4-fluoro-benzyl}-3,8-diaza-bicyclo[3.2.1]oct-8-yi]-
2-oxo-ethoxy}-benzoic acid methyl ester (0.080 g, 0.18 mmel} in a mixture of tetrahydrofuran
(2 mi), methanol (0.2 ml) and water (0.4 ml) is added lithium hydroxide monohydrate (0.020 g,

10 0.36 mmol). The reaction is stirred at ambient temperature for 2 hours and then loaded on a
silica gel column with methylene chloride. Silica gel chromatography gave the titte compound
(0.066 g, 78%).

The title compounds for Examples 21 - 25 are prepared by a method analogous to
that described in Example 20.
= h
5 F
Oﬁ’/\o .
N 9
S
15 i
Example R® R*

20 4-Cl COzH
21 4-CHjy CO.H
22 4-OCHa COH
23 4-| CO,H
24 4-Br COzH
25 4-Ci CH,CO,H




15 A sol ution of
4-ch|or0-2-{2-[3-(4-f|uoro-benzyl)-3,8-diaza-bicyclo[3.2.1]oct-8-y|jg%wﬁéﬂ

i et hoxy}-benzoic acid nmethyl ester (0.160 g, 0.36 mmol) in ethane-1,2-d|an1%e
“(12.0 M) i wdle@3200R 1005 WO 02/ 32901 PCT/ 1 BA /01844 -52 heatped/01/¢f3%4
overnight. The reaction mxture is then cooled to anbient tenperature and
concentrated in vacuo. Silica gel chromatography gave the title conpound
(0.13 g, 76 %9. Exanple 20 a F 5 93-

4- Chl oro-2-{2-[ 3-(4-fluoro-benzyl)-3, 8-di aza- bi cycl o[ 3. 2. 1] oct- 8-yl ]-2-o0xo0-e
t hoxy}- benzoic acid To a solution of of

4-chl oro-2-{2-[3-(4-fluoro-benzyl)-3, 8-diaza-bicyclo[3.2.1]oct-8-yl]-

2- 0X0- et hoxy) - benzoi ¢ acid nethyl ester Efn@8628, 0.18 nmol) in a m xture of
tetrahydrofuran (2 m), methanol (0.2 ml) and water (0.4 m) is added

| i t hi um hydr oxi de nonohydrate (0.020 g, 10 0. 36 ). The reaction is
stirred at anbient tenperature for 2 how.s d | oaded on a silica gel
colum with nethylene chloride. Silica gel chfPo ography gave the title

conmpound (0.066 g, 78% . The title conp ds fé Exanples 21 - 25 are
‘éﬁ%ﬁrib d i

prepared by a nethod anal ogous to that (g€ i°f Exanpl e 20. 15
Exanpl eR~ 204- Cd CO2H 214- CH3CO2H 224- H 234-1 CO2H 244- Br CO2H
254-Cl CH2CC2H 1 9 APR 1005 WO 02/ 32901 PC}/ 1B01/ 01844

F

5-Chloro-2-{2-[8-(4-fluoro-benzyl)-3,8-diaza-bicyclo[3.2. 1]oct-3-yl]-2-oxo-ethoxy}-

benzoic acid
5 The title compound for Example 26 is prepared by a method analogous to that

described in Exampie 20.

Example 27

cl
N™
0 2 |
ﬁ/\o

F
5-Chloro-2-{2-[3-(4-fluoro-benzyl)-3,8-diaza-bicyclo[3.2.1]oct-8-yl]-2-oxo-ethoxy}-

10 nicotinic acid

The title compound for Example 27 is prepared by a method analogous to that
described in Example 20.

Example 28

of

D
N COOH
N

fog

0,



© -53 Exanple 26 a F 5-Chloro-2-{2-[8-(4-fluoro-benzyl)-3,8-d
~iaza-bicyclo[3.2.1 ] oct-3-yl]-2-0oxo-eth oxy}- benzoic acid 5 The ti%9 APR 2003
conmpound for Exanple 26 is prepared by a nethod anal ogous to that described
in Exanpl ew®oyfs@npl e 27 Q N F COOH 5- Chl oro-2-{2-[ 3- (4-f| yarragogmazyd ) - 3
8-di aza-bicycl 0[ 3. 2. 1] oct-8-yl]-2-o0xo0-ethoxy)- 10 nicotinic acid The title
conpound for Exanple 27 is prepared by a nethod anal ogous to that described
in Exanpl e 20. Exanple 28 1 9 APR 2005 Wo°02/ 32901 PCT/ | BO /01844 - 54
3-{2-[3-(4-Fluoro-benzyl)-3

8-di aza- bi cycl o[ 3. 2. 1] oct - 8-yl ] - 2- oxo- et hoxy} - napht hal ene- 2-carboxylic acid
The title conmpound for Exanple 28 is prepared by a net hod anal ogous to that
descri bed i n Exanpl&{2d8-(4-5lupsefenryd-Hfydigza-bicyclo[3.2. Tloct-8-yl]-2-oxo-ethoxy}-naphthalene-

4- Chl or o- 1- { 2- §-&xrfkyhid 4é@r 0- benzyl ) - 3, 8-di aza-bicyclo[3.2. 1

] oct - 8-yl } - 2- oxo-etJjoxyT- napht hal ene-2-carboxylic acid The title conpound
for Exanple 29 is pﬂ?pééeﬁo u ‘prffﬁt%ﬂ’pé?néq &g@%&afﬁﬁ) by gy method analogous to that

described in Example 20.
5 Example 28

4-Chioro-1-{2-[3-(4-fluoro-benzyl)-3,8-diaza-hicyclo]3.2.1]oct-8-yl]-2-oxo-ethoxy}-
naphthalene-2-carboxylic acid
The title compound for Example 29 is prepared by a method analogous to that

10 described in Example 20.

Example 30
Cl
N N
o N

1=z

J

N

F
5-Chioro-2-{2-[3-{4-fluoro-benzyl}-3,8-diaza-bicycio[3.2.1]oct-8-yl]-2-ox0-ethoxy}-N-

(1H-tetrazol-5-yl)-benzamide

15 To a solution of 5-chioro-2-{2-[3-(4-fluoro-benzyl)-3,8-diaza-bicyclo(3.2.1)oct-8-yl]-2-
oxo-ethoxy}-benzoic acid (0.090 g, 0.21 mmol) in tetrahydrofuran (2.0 ml} is added carbonyl
dimidazole (0.037 g, 0.23 mmol). The reaction mixfure is refluxed for 3 hours and then
cooled to ambient temperature. To the resulting reaction mixture is added 1H-tetrazol-5-
ylamine (0.0195 g, 0.23 mmol). The resulting mixture is heated to reflux for 12 hours. The

20  reaction is then cooled, diluted with dichloromethane and washed with saturated agueous

sodium hydrogen carbonate. The organic layers are dried over magnesium suifate, filtered

and concentrated in vacuo. Silica gel chromatography gave the titte compound {0.10 g, 95%).



1
1

- described in Exanpl e 30. Exanple 4-Cl k 31

10 described in Exanple 20. Exanple 30 F
' 5-Chl oro-2-{2-[3-(4-fluoro-benzyl)-3, 8-di aza- bi cyclo[3 2.1
"]oct-8-yl]-2-oxo-ethoxy}-N- (1 Htetrazol-5-yl)-b enza mid e 15 To 18 APR 2005

sol uti on of Y2 8HIBPb-2-{2-[3- (4-fl uoro-benzyl) - 3, 8 di aza- bi cyRAGIB1I/RI844

oct-8-yi]-2- oxo-ethoxy)-benzoic acid (0.090 5, 0.21 mml) in
tetrahydrofuran (2.0 m) is added carbonyl iimdazole (0.037 g, 0.23
mmol ). The reaction mixture is refluxed for~3 hours and then cooled to
anbi ent tenperature. To the resulting reaction m xture is added

| Htetrazol -5- ylamne (0.0195 g, 0 23 mmol ). The resulting mxture is
heated to reflux for_ 12 hours. reaction is then cooled, diluted with
di chl or omet hane and &4 H"e&owq“ﬂdss@f @f"%ﬂ‘%“éﬁ ahuedFe PERHELAY iﬁ/'@?tﬂ@%ﬁ“amgous to
car bonat e. Thetr gastised ingesrspl@s® dried over magnesiumsul fate, filtered
and concentrated in vacuo. Silica gel chromatography gave the title conpound
(0.10 g, 95%. WD 02/32901 -55 1 9 APR 1005 P 1/01844 The title
conpounds for Exanples 31 - 32 are prepased by a ne Rod anal ogous to that
2 H 324- O CONHSY%CH3 5

N --N RHTet: H2NN

Exanpl eR~ 334- C CONHTet 344- Cl CONHCH2 CONH

Example i R® R*
3 4-Cl CONHCH,CO;H
32 4-Cl CONHSO3CH3
=~
—_pR
o T
Y\o
N R

5 F
Example R® R*
33 4-Cl CONHTet
34 4-Cl CONHCH,CONH,
N
NN\
B
/
H,N N
NHTet: "2




|

H WO 02/ 32901 -56 Example 35 ~CI OV OY F O-\NH2 1 9 APR 2005
PCT/ 1 BO1/ 01844

"~ N- Car banoyl net hyl - 5-chl oro-2-{2-[ 3-(4-fl uoro-benzyl) -3, 8-di aza- bi (I,QCMWIH%Z 1

]oct-8- yWQ0Z328Ko- et hoxy}-n icoti n amide 5 The title corffGulkBd1/fi4

Exanpl es 35 is prepared by a nethod anal ogous to that described in Exanple
30. F 4-Chloro-2-{2-[3-(4-Fluoro-benzyl)-3

8- di aza-bi cycl o[ 3. 2. 1] oct - 8-yl ] - 2- oxo- et h(‘ﬁ?g/}- N 10

(2-ureido-ethyl)-benzam de To a sol ution of

N- (2- am no- et hyl ) -4-chl oro-2-{2-[3-(4-Fl uoro-benzyl)- 3, 8-di aza-

bi cycl o] 3. 2. 1] oct-8-yl]-2-o0x0-et hoxy)-benzam de (0.065 g, 0.14 mol) in
dichloronethane (1.5 nl) is added pyri&@iele® 023 nl, 0.28 mmol) and

4-ni trophenyl chloroformate (0.028 g, 0.14 . dhe reaction is stirred at
anbi ent tenperature for 1 hour and then condéntrated 15 in vacuo. The
resulting residue is dissolved in ngthanol, ed with ammonia gas, and

the solution is stirred under an at phere anmoni a over night. The
~reaction mixture is diluted with ethyl acetatje, washegq,with saturated
aqueous sodi um hydrogen carbonate a M I'UUm hydr oxi de unti |
the organic layer is colorless. Silj\ca /el chrorhtognaphy gave the title
conmpound (0.057 ng, 79 %. 20 The ti conmpounds f of Exanples 37 - 39 are

prepared by a nethod anal ogous to that described in Exanple 36. WO 02/ 32901

F
N-Carbamoyimethyl-5-chloro-2-{2-[3-{4-fluoro-benzyl)-3,8-diaza-bicyclo[3.2.1]oct-8-

yl}-2-oxo0-ethoxy}-nicotinamide
5 The title compound for Examples 35 is prepared by a method analogous to that

described in Example 30.
Example 36

4-Chloro-2-{2-[3-(4-fluoro-benzyi)-3,8-diaza-bicyclo[3.2.1]oct-8-yl]-2-oxo-ethoxy}-N-
10  (2-ureido-ethyl)-benzamide
To a solution of N-(2-aminc-ethyl)-4-chloro-2-{2-[3-(4-fluoro-benzyl)-3,8-diaza-
bicycio[3.2.1]oct-8-yl]-2-oxo-ethoxy}-benzamide (0.065 g, 0.14 mmol) in dichloromethane (1.5
mi) is added pyridine (0.023 ml, 0.28 mmol} and 4-nitrophenyl chloroformate {0.028 g,
0.14mmol). The reaction is stirred at ambient temperature for 1 hour and then concentrated

15 in vacuo. The resulting residue is dissolved in methanol, treated with ammonia gas, and the

solution is stirred under an atmd’sphere of ammonia over night. The reaction mixture is
diluted with ethyl acetate, washed with saturated aqueous sodium hydrogen carbonate and
1M aqueous sodium hydroxide until the organic layer is colorless. Silica gel chromatography
gave the title compound (0.057 mg, 79 %).

20 The litle compounds for Examples 37 - 39 are prepared by a method analogous to

that described in Example 36.



| .57 19 APR 2005 PCT/1BO /01844 Exanpl eRR 373- C NHCONHCH2 CONH2 384- CI NHCONH2
394- C NHCONHCH2CH2CO2H Exanple 40 O NH2 5 F 19 APR 7005
(5-Chloro-2-(2-[8-(4-fluoro-benzyl)-3

8- di aza- bi cywbap3211] oct - 3-yl ] - 2- oxo- et hoxy) phenyl)-urea ThReTAB(tI0@s44
conmpound for Exanple 40 is prepared by a nethod anal ogous to that described
in Exanple 36. 10 Exanple 41 19 APR 2005 WO.02/32901 PCT/|BOL/ 01844 -58
2-[3-(5-Ch loro-2-{2-[3-(4-fl uoro-benzyl )-g, 8-d

i aza- bi cycl o[ 3. 2. 1] oct-8-yl ]-2-0x0o- ethoxy}-pyrid in-3-yl)-ureido]-acetam de
The title conpound for Exanple 41 is prepared by a nethod anal ogous to that
described in Exanple 36. 5 Exanple 42 d F

2- (2- Ami no- 5- chl or o- phenoxy) - 1-[ 3- (4-f | uor o- ben
oct-8-yl] ethanone To a sol ution of

3, 8-di aza- bi cycl o[ 3. 2. 1]
—R
0

2-(5-chl oro-2-nitro-phenoxy)-1-[3-(4-flu -3, 8-di aza-
;N R
N
F
Example R® R®
37 3-Cl NHCONHCH:CONH;
38 4-Cl NHCONH;
39 4-Cl NHCONHCH,CHCOzH

Example 40
ci

SR

N

5 F
{5-Chloro-2-{2-[8-(4-fluoro-benzyl)-3,8-diaza-bicyclo[3.2. 1]oct-3-yl]-2-oxo-ethoxy}-
phenyl)-urea

The title compound for Example 40 is prepared by a method analogous 10 that
described in Example 36.
10 Example 41

Cl




|
!

10 bicyclo[3.2.1]oct-8-yl]-ethanone (0.059 g, 0.136 mmol) in ethanol (15 m)

'in a par bottle is added platinumon carbon (5% 0.100 g). The resdlﬁnﬂgmd_r,

' suspension is subjected to hydrogen gas (20 psi) for 10 mnutes, filtere
t hrough awsaer/aaboicel ite, the filter cake is washed with etipdr/iBageisate. The

- 1005" WO Q2/32901 PCT/|1BOL/ 01844 -60 E)i.:ar‘rrRI

filtrate is concentrated in vacuo to give the title conpound (0.040 g, 749%.
The title conmpounds for Exanples 43-44 are prepared by a nethod anal ogous to
that 15 described in Exanple 42. Exanpl eRP" 434- CF3NH2 444-C NH2 1 9 APR
2005 WO 02/32901 PCT/1B01/ 01844 -59 Exanple 45 ci

2- (2- Am no- 4- chl or o- phenoxy) - 1-[ 8- (4-f | uor o- benzyl ) -3

8-di aza-bicycl o[ 3. 2. 1] oct - 3-yl et hanone 5 The t|tIe corrpound for Exanpl es
45 is prepared by &Lver'HIRIoOAnsd : a2 L ACtEB A0 xe- 42.

Exanpl e 46  ethoxy}-pyridin-3-yl)-ureido acetamlde
2-(3- AmnoSchIor_gj }/ I di n- Z_%IOX - 1-[ 3- (4-fluoro-benzy 8-di aza-

bi cycl o[ 3. 2. 1] oct ‘:\}/) € CUPAPHAD A pﬂ"‘i t1 & eERpEEnY f‘d’?e@gaﬁ’ﬁb@g“%@ i‘@‘
prepared by alesetheddh Ewzadp@gsus to that described in Exanple 42. 1 9 APR
67 r Y, o~o~\ /N N~ NH2

& 4
Cl
o]
Y\ o
N NH,
N
F
2-(2-Amino-5-chloro-phenoxy)-1-[3-(4-fluoro-benzyl)-3,8-diaza-bicycio[3.2.1]oct-8-yl]-

ethanone /

To a solution of 2-(5-chloro-2-nitro-phenoxy)-1-[3-(4-fiuoro-benzyl)-3,8-diaza-

10 bicyclo[3.2.1]oct-8-yl]-ethanone (0.059 g, 0.136 mmol) in ethanol (15 ml) in a par bottle is

added platinum on carbon (5%, 0.100 g). The resulting suspension is subjected to hydrogen

gas (20 psi) for 10 minutes, fittered through a pad of celite, the filter cake is washed with ethy}
acetate. The filtrate is concentrated in vacuo to give the title compound (0.040 g, 74%).

The title compounds for Examples 43-44 are prepared by a method analogous to that

15 described in Example 42.
o
o] —-;-"R’
Y\ o S
N R

N

iy

Example A R’ RS
43 4-CF, NH,
44 4-Cl NH,




'F 2- (2- Am no- 6- net hyl - pyri di n- 3-yl oxy) - 1-[ 3-(4-fl uoro-benzyl)-3, 8-diaza-
"bicyclo[3.2.1 Joct-8-yl]-ethanone 5 The title conpound for ExaanEXA@ﬁzw§
prepared by a nethod anal ogous to that described in Exanple 48
NH2 F 2-AwiNWONH@EmuhIoro-2-{2-[3-j4-f|uoro-benzyl)-3,8-diazaPﬁT@WBWbﬁg 2.1

]oct-8-yl]-2-oxo- 10 ethoxy}-pyridin-3-yl)-acetam de To a sol ution of
tert - but oxycarbonyl am no-acetic acid (0'061ﬁ§? 0.35 mmmol ) in
tetrahydrofuran (2.0 M) at 0 Cis added N-methyl norpholine (0.038 m, 0.35
mol ) and iso- butylchloroformate (0.045 m, O. 35 mol ). The reaction
m xture is stirred for 20 m nutes, vmwmdtoaMﬂantemmmumeforZ
hours, and then treated with 2-(3-am no-5-chlorg 15
- pyridin-2-yloxy)-1-[3-(4-fluoro-benzyl)- Sgﬁﬁﬂiéﬁh-blcyclo[s 2.1]oct-8-yl]-et
hanone (0.109 g, 0.26 mmol) in tetrahydrofuran (1.0 ). The resulting
m xture is stirred over night at anbient tenper e and then filtered
through a pad of celite, which is mashedOW%Lh\% ydrofuran. The filtrate
is diluted with ethyl acetate and washed wijth . The organic layer is
~dried over magnesiumsulfate, filtered zg_gfonceﬁW¥ated in vacuo. Silica

i

gel chromat ography gave the 20 BOC- prote title conpound (0.092 g, 63%,
which is then treated with trifluoroacetitcyacid (1.0 ml) in dichloronethane
at anbient tenperature 1 9 APR
ight, diluted with

(10 njl). The reaction mxture is stirred
2005 "10 02/32901 PCT/1BO /01844 -61 ¢
di chl or onet hane, washed w th aqueous um hydroxide (1N, 10.0 m), dried
over nmagnesium sul fate, filtered arfd cohcentrated in vacuo to give the title

~conpound (0.054 g, 7304 amizs ARlofo-FiiknBxy)-1-{8-(4-fluoro-benzy!)-3,8-diaza-bicyclof3 2. 1]oct-3-
N- (5- Chl or o- 2- {2 [8 -%?—lrlnuoro Sené@e“)"” -{8-(4-fiuoro-benzyl)- y yl]-

8- di aza- bi cycl §f®Bn9nd] oct - 3-yl ] - 2- oxo0- et hoxy)
5 The title compound for Examples 45 is prepared by a method analogous to that

described in Example 42.

Example 46

0 X
YO

N NH,

&

N

bog

2-{3-Amino-5-chloro-pyridin-2-yloxy)-1-[3-(4-fluoro-benzyl)-3,8-dtaza-
10 bicyclo]3.2.1]oct-8-yl]-ethanone
The title compound for Examples 46 is prepared by a method analogous to that

described in Example 42.




F phenyl) - 3- hydroxy- 3-net hyl -butyram de The title conpound for Exanple 49
' is prepared by a nethod anal ogous to that described in Exanple 481 918PR 2005
- Exanpl e. 50 F N-(4-Chloro-2-(2-[3-(4-fluorp-benzyl)-3

8- di aza- bi YRIYPWOR. 1] oct - 8-yl ] - 2- oxo- et hoxy) - phenyl) - net hakfeBIBRERE i de
To a OC sol ution of
+ 2-(2-am no-5-chl or o- phenoxy) - 1-[ 3- (4-fl uor o- benzyl ) -3, 8-di aza- 15
bi cycl o[ 3. 2. 1] oct- 8-yl ] -et hanone (0.040 g, “#-10 mol ) in dichloronethane
(1.0 M) is added triethylamne (0.028 m, 0.20 nmol) and net hanesul f onyl
chloride (0.010 M, 0.012 mol). The reaction mxture is stirred at OC for
30 mnutes and then concentrated in vacuo. Silica gel chromatography gave
the title conmpound (0.025 ng, 52 % The Bianipée Fonpounds for Exanples 51 - 53
are prepared by a nmethod anal ogous to 20 that described in Exanple 50. 1 9
APR 2005 WO 02/ 32901 -62 PCT/1BO /01844 Exanpl e - CF3N HSOQ2C H3
524- C NHSO2CH3 533-CICCNHCHZCHZNHSCECH3Q§%§KEIe 24 5

N- (5-Chl oro-2-{2-[8-(4-fl uoro-benzyl) -3, 8¥di aga- biy€ycl o[ 3. 2. 1] oct- 3-yl ] -2-0x
- 0-et hoxy}- phenyl)-nethanesul fonam de Theytitle c ound for Exanple 54 is
prepared by a nethod anal ogous to that Egij?ribed I'n Exanpl e 50. Exanple 55

N

E
2-(2-Amino-6-methyl-pyridin-3-yloxy}-1-[3-(4-fluoro-benzyl)-3,8-diaza-
bicyclo[3.2.1]Joct-8-yl]-ethanone
5 The title compound for Examples 47 is prepared by a method analogous to that

described In Example 42.

Cl

F
2-Amino-N-(5-chloro-2-{2-[3-{4-fluoro-benzyl)-3,8-diaza-bicyclo[3.2. 1]oct-8-y!}-2-oxo-
10 ethoxy}-pyridin-3-yl)-acetamide
To a solution of tert-butoxycarbonylamino-acetic acid (0.061 g, 0.35 mmol) in
tetrahydrofuran (2.0 ml) at 0 C is added N-methy! morpholine (0.038 mi, 0.35 mmol} and iso-
butylchloroformate (0.045 mi, 0.35 mmol}). The reaction mixture is stirred for 20 minutes,
warmed to ambient temperature for 2 hours, and then treated with 2-(3-amino-5-chioro-
15 pyridin-2-yloxy)-1-[3-(4-fluoro-benzyl}-3,8-diaza-bicyclo[3.2. 1]oct-8-yl]-ethanone  (0.108 g,
0.26 mmol) in tetrahydrofuran (1.0 ml}). The resulting mixture is stirred over night at ambient
temperature and then filtered through a pad of celite, which is washed with tetrahydrofuran.
The filtrate is diluted with ethyl acetate and washed with brine. The organic layer is dried over
magnesium sulfate, filtered and concentrated in vacuo. Silica gel chromatography gave the
20 BOC-protected title compound (0.092 g, 63%), which is then treated with trifluoroacetic acid
(1.0 ml) in dichloromethane (10 mji). The reaction mixture is stirred at ambient temperature




110 F N-(6-Chl oro-3-{2-[3-(4-fluoro-benzyl)-3

- 8-diaza-bicycl o[ 3. 2. 1] oct-8-yl]-2-0x0-ethoxy}- pyridi 1gépﬁw5
n-2-yl)-met hanesul fonam de 1 9 APR 1005 WO 02/ 32901 PCT/1B01/01834 -6 g
title conpouwd of/aa90Exanpl es 55 is prepared by a net hod anal oguUBIR6®/014¥at
described in Exanple 50. Exanple 56 5

N- (6-nmet hyl -3-{2-[3-(4-fluoro-benzyl)-3,8-diaza-bicycl o[ 3.2.1]oct-8-yl]-2-0x
0- et hoxy}- pyridin-2-yl)-net hanes ul f onani d&'The title conmpound for Exanpl es
56 is prepared by a method anal ogous to that described in Exanple 50.
Exanple 57 a 10 F 2-(4-Ch | oro-phenoxy)-1-[3-(4-fl u

or o- benzyl ) -8-aza-bicyclo[3.2.1 ]Joct-8-yl]-ethanone8- _ .

benzyl - 8- aza- bicgsroibi] Gilukedl Victieorgmethaned waehest vghageous sodium hydroxide (1N, 10.0

2, 5- di met hoxy- t.ef riaby ¢k ef Haghbsld s@ratd) . MSreATEHd) cdrBeRRURIOIAS vadly b 0fl @l 6tie
acid (0.25 M 100 n) is stirred at OC overnight. To the resulting reaction
15 mixture is CHEPPURAEREPYRAZY)-am ne hydrochl oride salt (39.9 g, 0.27 mol),
3-o0xo pentanedioic acid (33.6 g, 0.23 n(Badmplesm aqueous sodi um acet at e
~(2.75 M 200 M, 0.55 mmol). The resulting reactign mxture is stirred at

anbi ent tenperature for 90 m nutes, and then : ed to 50C for 2 hours. The
reaction mxture is then cooled to 0C and ha 2d wth 6N aqueous sodi um
hydroxide (50 ml) to pH = 10. The reactipn °s extracded with ethyl 20

acetate, the organic |ayers are dried mag i ulfate, filtered and
concentrated in vacuo. Silica gel chrgmatography gave the title conpound
N

(37.54 g, 75%. WD 02/32901 - 64

5
N-(5-Chloro~2-{2-[8—(4-ﬂuoro-lgenzyl)-s,8-diaza-bicyclq3.2.1]oct—3;~,rl]-2-oxo-ethoxy}-
phenyl)-3-hydroxy-3-methyl-butyramide
The title compound for Example 49 is prepared by a method analogous to that
described in Example 48.
10 Example 50
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N—(4-ChIoro-2—{2-[3-(4—ﬂuorp-benzyD-s,8-diaza-bicyclo[3.2.1]oct-8-ylj~2-oxo-ethoxy}-
phenyl)-methanesulfonamide
To a 0°C solution of 2-(2-amino-5-chioro-phenoxy}-1-[3-(4-fluoro-benzyl)-3,8-diaza-
15 bicyclo[3.2.1]oct-8-ylj-ethanone (0.040 g, 0.10 mmol) in dichloromethane (1.0 ml) is added
triethylamine (0.028 ml, 0.20 mmol) and methanesulfonyl chloride (0.010 mi, 0.012 mmol).

The reaction mixture is stirred at 0°C for 30 minutes and then concentrated in vacuo. Silica

gel chromatography gave the title compound (0.025 mg, 52 %)
The title compounds for Examples 51 - 53 are prepared by a method analogous to

20  that described in Example 50.




19 APR 1805 PCT/1B01/ 01844 3- Oxo-8-aza-bicycl o[ 3. 2. 1] oct ane- 8- car boxylic
tacid tert-butyl ester To a solution of 19 APR 2005
' 8-benzyl - 8-aza- bi cycl o[ 3. 2. 1] octan-3-one (33 g, 0.153 mmol) in ethyl
“acetate (1080VQPY3IPH a par bottle is added di-tert-butyl-Bi carbomHEe0(s40. 15
g,- 0.184 mmol ) and pall adi um hydroxi de on carbon (20% 20 g). The reaction
m xture is subjected to hydrogen 5 gas (50 p:{) at anbi ent tenperature for 5
hours, filtered through a pad of celite, and”the filter cake is washed with
ethyl acetate. The filtrate is concentrated in vacuo and silica gel
chr omat ogr aphy gave the title conpound (29.37 g, 85%.
3-(4-Fl uoro-benzyl i dene) - 8-aza- bi cycl o[ 3. 2. 1] oct ane- 8- car boxylic acid
tert-butyl ester To a solution of (4-fluoro-ben -tri phenyl - phosphoni um
chloride (27.0 g, 66.5 nmml) 10 in toluene (500/ m R's added sodi um hydri de
(60% di spersion, 2.66 g, 66.5 mml ). The rgsul®i ng " suspension is stirred at
anbi ent tenperature for 90 mnutes. To thesteacti@n m xture 1is then added
3- 0x0- 8-aza-bi cycl ol 3. 2. 1] oct ane-8-carboxyli¢ acid tert-butyl ester (13.6 g,
60.5 mmol). The resulting reaction m xtu s refluxed overnight, and then
cooled to anbient tenperature, diluted wtlh water and extracted with
di ethyl ether. The organic |ayers are drsed 15 over magnesi um sul fate,
filtered and concentrated in vacuo. Sniiga gel chromat ography gave the
title conpound (17.61 g, 92 %. F
3-(4- Fl uoro- benm bi cyTiof 32 octane-8-car boxyt Tt gerd—tert=butyl
ester To a solfution
3- (4-f1 uor o- berjzyl i dend®) - 8- azai bi cycl ff8F2. 1] oct dne- 8- car B8I§AFE: aci d
tert-butyl estgr (18.72 g, 59.p mmol) uciet hanol [(500 m ) NHBGCRar bottlefis
- added pal | adi um on 20 rbon (0% 10. ). The react] ) IS
subj ected to hydrogen %gs (40 psi) forgfﬂhours. The #é&@ghgﬁﬁhﬁ§béF@ is
filtered through a pad of celite, and the filter cake is washed with
ethanol. The filtrate is concentrated in 0 give the title conpound
(18.12 g, 96% 2:1 m xture of diastereoﬁ%&gﬂggélH NWVR). Chiral HPLC
separation gave the exo diastereoner (4.24 g, 99..at'ong with the endo
di astereomer (11.32 g, 60%. 25 3-(4-qu9ro-benl 8-aza-bicyclo[3.2.1

wy
/()

ester (4.24 g, 13.3 mmol) in dichloronet (50 371 s added
trifluoroacetic acid (10 mnm). The resul reaction mxture is stirred at
anbi ent tenperature for 3 hours, then was '

] octane To a sol ution of QT/”\O
3-(4-fluoro-benzyl)-8-aza-bicyclo[ 3.2. 1] ogt ane- 8+, a%ngylic acid tert- butyl

F
5 N-{5-Chloro-2-{2-[8-(4-fluoro-benzyl)-3,8-diaza-bicyclo[3.2. 1]oct-3-yi]-2-ox0-ethoxy}-
phenyl}-methanesulfonamide

The title compound for Example 54 is prepared by a method analogous to that
described in Example 50.

Example 55
N=" '
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10 . F
N-(6-Chloro-3-{2-{3-(4-fluoro-benzyt)-3,8-diaza-bicyclo[3.2. 1joct-8-yl]-2-oxo-ethoxy}-
pyridin-2-yl)-methanesulfonamide




wi th I N aqueous sodi um hydroxi de, and extracted with dichl oronethane three
‘tinmes. The 30 conbi ned organics are dried over nagnesiun1su|fate,f'hﬁf{ﬁp
fand concentrated in vacuo to give the title conmpound (2.91 g, 106&%. {

2- (4- Chl or oWSh@@ReN) - 1-[ 3- (4-f1 uoro-benzyl)-8-aza-b icycl O] PcanBo1/01844
]oct-8-yl]-ethanone To a solution of 3-(4-fluoro-benzyl)-8-aza-bicycl o[ 3. 2.
| Joctane (0.038 g, 0.173 mmol) in dichloronethane (1 m) at 0OC is added
(4- chl or o- phenoxy) - acetyl chloride (0.042 g;%3%.208 35 mvl) and
triethylamne (0.072 m, 0.520 nmol). The reaction mxture is slowy warned
to anbient tenperature, and then diluted wi th dichloronethane and washed
wth water. The | 1 9 APR 2005 WD (12/32901 PCT/1B01/01844 -65 organics are
dried over magnesi umngulitieagaapoing foasrfe@maled SSoineepareait yda i metvat amlogBis ite thagel
chromat ogr aphy @ayBed hechble&socompound (0.042 g, 63% . Exanple 58 ¢ 5

2- (4- Chl or o- 2-ni tro- phenoxy) - 1-[ 3-(4-fl uoro-benzyl ) - 8-aza- bi cycl o[ 3. 2. 1] oct -
8-yl]- ethanone 2-chloro-1 -[3-(4-fl uoro-BX@me¥ISH- 8- aza-bi cycl0[3.2. 1

] oct ane] - et hanone To a sol ution of

3-(4-fluoro-benzyl)-8-aza-bicycl o[ 3. 2. 1) oct ane ffq g, 13.28 mmol) in dry
di chl oronet hane (30 ml) at OC is added te4 Y e (2.10 m, 14.60 mol)
followed by 10 chloroacetyl chloride (1.0 m’, 14.60 nmol). The resulting
reaction mxture is stirred for 60 mi nutes dil ut®dmith dichl or onet hane and
washed wi th saturated aqueous sodi um hydfogén carbonate. The organics are
dried over magnesiumsulfate, filtered a

gel chromat ography gave the title conpoun
. 2-(4-Chloro-2-nitro-phenoxy)-1-[3-(4
)-8-aza-bicyclo[3.2.1]oct-8-yl]- 15
2-chloro-1-[3-(4-fluoro-benzyl) - 8-
g, 3.40 mod) | 5 Bk ). (41
(0.65 g, 3.74 mmpl

i odi de (0.56 gRf™87z¢

oncentrated in vacuo. Silica
(3.58 g, 91 9.

r o- benzyl

none To a sol ution of

icycl o[ 3. 2. 1] oct ane] - et hanone (1.0

lofd 4 4

The title compound for Examples 56 is prepared by a method analogous to that
described in Example 50. '

Example 57

2-(4-Chloro-phenoxy)-1-[3-(4-fluoro-benzyl)-8-aza-bicyclo[3.2.1]oct-8-yl]-ethanones-
benzyl-8-aza-bicyclo[3.2.1]octan-3-one

A solution of 25-dimethoxy-tetrahydrofuran (30 g, 0.23 mmol) in aqueous

hydrochloric acid (0.25 M, 100 ml) is stirred at 0°C ovemight. To the resulting reaction

13 mixture is then added benzylamine hydrochloride salt (39.9 g, 0.27 mmol), 3-0x0-

pentanedioic acid (33.6 g, 0.23 mol) and aqueous sodium acetate (2.75 M, 200 mi, 0.55

mmol). The resulting reaction mixture is stirred at ambient temperature for 90 minutes, and

then heated to 50°C for 2 hours, The reaction mixture is then cooled to 0°C and basified with

6N aqueous sodium hydroxide (50 ml} to pH = 10. The reaction is extracted with ethyl

20  acetate, the organic layers are dried over magnesium sulfate, filtered and concentrated in
vacuo. Silica gel chromatography gave the tille compound (37.54 g, 75%).



The resulting mxture is stirred at 60C for 24 hours. The reaction is then
lcooled, diluted with 20 ethyl acetate and washed with brine. The organic
‘layers are dried over magnesiumsulfate, filtered and concentrat eﬁgigpg_?ﬂas
vacuo. Siliv® @ed29@hr omat ography gave the title conpound (1. 3cgaBoidB%es The
title conpounds for Exanples 59-65 are prepared by a nethod anal ogous to
that described in Exanple 58 25 1 9 APR 2005 WD 02/ 32901 PCT/1BO1l/ 01844 -66
NPhth -- 4-C 4-d  4-C 4-Cd 4-CF3  3-@b4- 3-CH3 Exanple 66 | k~ CO2CH3
COCH3 S2NH2 CH2NPhth N 02 CO2CH3 NHCOCH3

5-Chl oro-2-{2-[3-(4-fluoro-benzyl)-8-aza-bicyclo[3.2.1
]oct-8-yl]-2-o0oxo0-ethoxy}- 5 benzam de Amoni a gas is bubbled through a

sol ution of 5-chl oro-2-{2-4.8xd-8-=td-tieycRiEmambie-Bcarboxylic acid tert-butyl ester

To a solution of 8-benzyi-8-aza-bicyclo[3.2.1]octan-3-one (33 g, 0.153 mmol) in ethyl
acetate (100 ml) in a par bottle is added di-iert-butyl-dicarbonate {40.15 g, 0.184 mmol) and
palladium hydroxide on carbon (20%, 20 g). The reaction mixture is subjected to hydrogen

5 gas (50 psi) at ambient temperature for 5 hours, filtered through a pad of celite, and the filter

cake is washed with ethyl acetate. The filirate is concentrated in vacuo and silica gel

chromatography gave the title compound (29.37 g, 85%).
3-(4-Fiuoro-benzylidene)-8-aza-bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester
To a solution of (4-fluoro-benzyl)-triphenyl-phosphanium chioride (27.0 g, 66.5 mmol)
10 in toluene (500 mi) is added sodium hydride (60% dispersion, 2.66 g, 66.5 mmol). The
resulting suspension is stirred at ambient temperature for 90 minutes. To the reaction mixture
is then added 3-oxo-8-aza-bicycioj3.2.1]octane-B-carboxylic acid tert-butyl ester {(13.6 g, 60.5
mmol). The resulting reaction mixture is refluxed overnight, and then cooled to ambient
temperature, diluted with water and extracted with diethyl ether. The organic layers are dried
15 over magnesium sulfate, filtered and concentrated in vacuo. Silica gel chromatography gave
the title compound {17.61 g, 92 %). ’
3-{4-Fluoro-benzyl}-8-aza-bicyclo(3.2.1]octane-8-carboxylic acid tert-butyl ester
To a solution 3-(4-fluoro-benzylidene)-8-aza-bicycla[3.2.1]octane-8-carboxylic acid
tert-buty! ester (18.72 g, §9.0 mmol) in ethanol (500 mil) in a par bottle is added palladium on
20  carbon (10%, 10.0 g). The reaction mixture is subjecied to hydrogen gas (40 psi) for 2 hours.
The reaction mixture is filtered through a pad of celite, and the filter cake is washed with
ethanol. The filtrate is concentrated in vacuo to give the title compound (18.12 g, 96%, 2:1
mixture of diastereomers by 1H NMR). Chiral HPLC separation gave the exo diastereomer
(4.24 g, 23%) along with the endo diastereomer (11.32 g, 60%).
25 3-(4-Fluoro-benzyl)-8-aza-bicyclo[3.2.1]octane
To a solution of 3-(4-fluoro-benzyl)-8-aza-bicyclo{3.2.1]octane-8-carboxylic acid tert-
butyl ester (4.24 g, 13.3 mmol) in dichloromethane (50 ml) is added trifluorcacetic acid (10
ml). The resulting reaction mixture is stirred at ambient temperature for 3 hours, then washed
with 1N aqueous sodium hydroxide, and extracted with dichloromethane three times. The

30 combined organics are dried over magnesium sulfate, filtered and concentrated in vacuo to
give the titie compound (2.91 g, 100%).
2-(4-Chloro-phenoxy)-1-[3-(4-fluoro-benzyl)-8-aza-bicyclo[3.2.1]oct-8-yl]-ethanone
To a solution of 3-(4-fluoro-benzyl)-8-aza-bicyclo[3.2.1]Joctane (0.038 g, 0.173 mmol)
in dichloromethane (1 ml) at 0°C is added (4-chloro-phenoxy)-acetyl chloride (0.042 g, 0.208
35 mmol) and triethylamine (0.072 ml, 0.520 mmol). The reaction mixture is slowly warmed to
ambient temperature, and then diluted with dichloromethane and washed with water. The




|

aza- bi cycl o[ 3. 2. 1] oct - 8-yl ] - 2- oxo- et hoxy} -benzoic acid nethyl ester (0.015

g, 0.034 mmol) in dry nethanol (3.0 ml). The reaction m xture iqg;hgpwm

capped and stirred at anmbient tenperature for tw days, and then

concentrat edVD2828%0. Silica gel chromatography gave 10 thePcT/iB0e/0cempound

(0.008 ngy, 55 % . Exanple 67

N- (2- Am no-et hyl )-5-chl oro-2-{2-[3-(4-fluorqg-benzyl)-8-aza-bicyclo[3.2.1

]oct-8-yl]-2- oxo-ethoxy}-benzam de 15 A sofdti on of

5-chl oro-2-{2-[3-(4-fluoro-benzyl)-8-aza-bicycl o[ 3. 2. 1] oct - 8-yl ] - 2- oxo-

et hoxy}-benzoic acid nethyl ester (0.015 g, 0.034 mmol) in

et hane-1,2-diamne (2.0 M) is 1 9 APR 2005 WD 02/32901 PCT/1B01/01844 -67

heat ed to 45C cV@anisk gt driephever egetgsium milletau fiderpd apth epncebivated it weugrbiSéing gel

tenperature ancngRpRphY ghednd file ta8eBsIndFh.biLa 68%h. chromat ography gave the
ﬁﬁég,ﬁgég o HoUnd 0 c? ). cht

title conpound (0.0 Exanpl e_68 | (~/vii Xf 5
5-Ch|oro-2-{2-[3-(4-f|uoro-N@nzyI)-8-aza§§ﬂﬂ¥%ﬁ%[3.2.1]0ct-8-y|]-2-oxo-ethox
y}-N-(2- ureido-ethyl)-benzam de To a sol ution @

“ N-(2-Am no-ethyl)-5-chloro-2-{2-[3-(4-fl uQr -QE@Q?I)-B-aza-
bicycl0[3.2.1]oct-8-yl]-2-oxo-ethoxy}-beﬁgﬁﬂ?%eggo.104 g, 0.22 mol) in
di chl oronethane (2 m) is added pyridin .035'm, 0.44 mol) and

' conpounds for

4-ni trophenyl chloroformate (0.048 g, 10 ©224mmol ). The reaction is stirred
at anbient tenperature for 1 hour and then! concentrated in vacuo. The
resulting residue is dissolved in netggigP: amoni a gas i s bubbl ed through
the reaction mxture, and the sol utir s stirred under an atnosphere of
anmoni a ovesni ght. Bhe-crlcfRLhitreRreHX) -8B (2 SuseBeRAhsad-a0idyBog aciurt-89g silica
gel chromat ograph ave the title conpound (0.049 g, 43 %9 . 15 The title
E&Eé%Les 69-71 are prepared by a nmethod anal ogous to that
described in Exanple 68. 2-chloro-1-[3—(4-ﬂgoro-benzyl)—B—aza-bicyc!o[3.2.1]octane]-ethanone

To a solution of 3-(4-fluoro-benzyl)-8-aza-bicyclo[3.2.1Joctane (2.91 g, 13.28 rrimo]) in
dry dichloromethane (30 ml) at 0°C is added triethylamine (2.10 ml, 14.60 mmol) followed by
10 chloroacety! chloride (1.10 mi, 14.60 mmol}). The resulting reaction mixture is stirred for 60

minutes, diluted with dichloromethane and washed with saturated aqueous sodium hydrogen

carbonate, The organics are dried over magnesium sulfate, filtered and concentrated in
vacuo. Silica gel chromatography gave the title compound (3.58 g, 91 %).
2-(4-Chloro-2-nitro-phenoxy)-1-[3-(4-fluoro-benzyl)-8-aza-bicyclof3.2. 1]oct-8-yl}-

15 ethanons
To a solution of 2-chloro-1-[3-(4-fluoro-benzyl)-8-aza-bicyclo[3.2.1]octane]-ethanone
(1.0 g, 3.40 mmol) in butanone (7 ml) is added 2-nitro-4-trifluoromethyl-phenol (0.65 g, 3.74
mmol), potassium carbonate (0.93 g, 6.8 mmol) and potassium iodide {(0.56 g, 3.40 mmol).
The resulting mixture is stirred at 60°C for 24 hours. The reaction is then cooled, diluted with
20  ethyl acetate and washed with brine. The organic layers are dried over magnesium sulfate,
filtered and concentrated in vacuo. Silica gel chromatography gave the title compound (1.3 g,
88%)
The title compounds for ExAmples 59-65 are prepared by a method analogous to that

described in Example 58

25 F:




]Exarrpl e R~- R 694- Cl NHCONH2 704- C F3NHCONH2 713- Cl NHCONH2 Exanple 72 20
[2- (2- Ami no- 4-chl or o- phenoxy) - 1- [ 3- (4-f | uor o- benzyl ) - 8- aza- bi cyclicg[iz R2 |]oct -
%8-y|]- et hanone To a sol ution of PR"2005

2- (4- chl or ¥@4HB190D- phenoxy) - 1-[ 3- (4-fl uor o- benzyl ) - 8-aza- PCT/IB01/01844
"bicycl 0[3.2.1]oct-8-yl]-ethanone (1.23 g, 2.84 mol) in ethanol (50 M) in a
par bottle is added 1 9 APR 2005 WD 02/ 32901 PCT/1B01/01844 -68 plati num on
carbon (5% 0.500 g). The resulting suspens$on is subjected to hydrogen gas
(35 @psi) for 3 hours, filtered through a pad of celite, the filter cake is
washed with ethyl acetate. The filtrate is concentrated in vacuo to give
the title conpound (0.95 g, 83 %9. The title conpounds for Exanples 73- 74
are prepared by a negthod fmablegous [to 5 th&® describéd in Eanple V2.

Exanpl eFk~ 734-C F3NH2 743-4J NH2 Exanpl e 73, CO.CH

N- (5- Chl or 0- 2-{2-[ 3{(4-fl uoyo-benzyfl )-8-aza-0 icyclo[B.2. 1777
] oct - 8-yl ]-2-o0xo0-et hoxy}- F%he nyl)|-nmeth ane€ul fon am i de TOCH;sol ution of
.2- (2-am no-4-chl or o phenoxy)- 1-[ 3- (|4- f | uor oz.benzyl) - 8t aza-gn NH,
ibicycl o[ 3.2. 1] oct-84yl]-ethanone (Q.050 g, 0.13 mml) |in di chl 6r omet hane
(1.0 M) is added 15 triet®yl anind (0.036 4f! 0.26 nmol) CHel¥N
met hanesul fonyl chl oride (@3011m, {0.014 mamlp,. The reacti oo xturge is
stirred at anbient 1enperategre for [1 hour a:’n(qI t hen co1cent68:tc?_|(31 in

~—

65 3-CHy NHCOCH,
0
NPhth %]@
0]
Example 66

5
g 7T

o
5-Chloro-2-{2-[3-(4-fluore-benzyl)-8-aza-bicyclo[3.2. 1]Joct-8-yl]-2-oxo-ethoxy}-
5 benzamide

Ammonia gas is bubbled through a solution of S-chloro-2-{2-[3-(4-fluoro-benzyl)-8-
aza-bicyclo{3.2.1]oct-8-yl}-2-oxo-ethoxy}-benzoic acid methyl ester (0.015 g, 0.034 mmol) in
dry methanol (3.0 ml). The reaction mixture is then capped and stired at ambient
temperature for two days, and then concentrated in vacuo. Silica gel chromatography gave

10 the title compound (0.008 mg, 55 %).

Example 67

.
O A

i

e

N-{2-Amino-ethy!}-5-chloro-2-{2-[3-(4-fluoro-benzyl)-8-aza-bicyclo[3.2.1]oct-8-yl]-2-
oxo-ethoxy}-benzamide
15 A solution of S-chloro-2-{2-[3-(4-fluoro-benzyl)-8-aza-bicyclo[3.2.1joct-8-yl]-2-oxo0-
ethoxy}-benzoic acid methyl estér (0.015 g, 0.034 mmol) in ethane-1,2-diamine (2.0 mi} is




lvacuo. Silica gel chromat ography gave the title conpound (0.034 ng, 54% The
‘title conpounds for Exanples 76-81 are prepared by a nethod anal cp% mqg
that described in Exanple 75. 1 9 APR 2005 WD 02/ 32901 -69 PCT/1B01/ 01844
Exampl e R Rwb6426829683NHSO2CH3 773- Cl NHSO2CH3 783- Cl N( SO2CH3) 2 PCT/IB01/01844
793- G NHCH2CH2NHSO2CH3 804- CI NHCH2CH2NHSO2CH3 814- Cl NHSO2CF3 Exanple 82 5 F
2- (2- Am nonet hyl - 4- chl or o- phenoxy) - 1-[ 3- ( 4- fI uoro benzyl) - 8-aza- bi cycl of 3. 2.
1] oct-8- yl]-ethanone To a sol ution of
2-(5-chloro-2-{2-[3-(4-fluoro-benzyl) - 8-aza-b| cyclo[3.2.1]oct-8-yl]-2-

0x0- et hoxy}-benzyl)-isoi ndol e-1, 3-dione (1.46 g, 2.67 mml) in ethanol (30
m) is added 10 hydrazine (35% 5.0 mM, 54 mol). -The reaction m xture is
stirred at aﬂbir%@fedttﬁm @\Idﬂrﬁ@wtO\Tﬁéméag:hcﬁn rrﬂ;clrLEe tsethet caotednto xtmbiept fespetabme and

filt dth h f t
elt haﬁz)le antrjO;J?Fé’”‘g’tS‘%ﬁ z'd"ah’?ﬁtﬁ :;on?%t Htgrabgthgmesconﬁﬁ @Pmebresu?tl ng

residue is triterated with dichl ororretharfﬁaalguﬁﬁlltered t hrough a gl ass
frit. The filtrate is concentrated in vacuo to «qive the title conpound
(1.06 g, 95.4%. 1 9 APR 2005 WD 02/32901 | BO /01844 -70

H
N, NH
N o N Y 2
E ?' H
o]
F/©/

5 5-Chloro-2-{2-[3-(4-fluoro-Henzyl)-8-aza-bicyclo[3.2. 1]oct-8-yl]-2-oxo-ethoxy}-N-(2-

ureido-ethyl)-benzamide
To a solution of N-{2-Amino-ethyl)-5-chlore-2-{2-[3-(4-fluoro-benzyl)-8-aza-
bicyclo[3.2.1]oct-8-yl]-2-oxo-ethoxy}-benzamide (0.104 g, 0.22 mmol) in dichloromethane (2
ml) is added pyridine (0.035 ml, 0.44 mmol} and 4-nitrophenyl chloroformate (0.048 g,
10 0.24mmol). The reaction is stirred at ambient temperature for 1 hour and then concentrated

in vacuo. The resulting residue is dissolved in methanol, ammonia gas is bubbled through the
reaction mixture, and the solution is stirred under an atmosphere of ammonia overnight. The
reaction mixture is concentrated in vacuo and sifica gel chromatography gave the title
compound (0.048 mg, 43 ﬂ%).

15 The title compounds for Examples 69-71 are prepared by a method analogous to that

described in Example 8.

Example ‘ R’ R*
69 4-Cl NHCONH;
70 4-CF, NHCONH,
71 3-Cl NHCONH;
Exampie 72
20 2-(2-Amino-4-chloro-phenoxy)-1 -(3-(4-fluoro-benzyl}-8-aza-bicyclof3.2. 1 joct-8-vl]-

ethanone
To a solution of 2~(4-chloro—2-nitro-phenoxy)—1-[3-(4-ﬂuoro—benzyl)-B-aza-
bicyclo[3.2.1]oct-8-yl]-ethanone (1.23 g, 2.84 mmol) in ethanol (50 ml) in a par bottle is added




Exanpl e 83
! N-(5-Chloro-2-{2-[3-(4-fluoro-benzyl)-8-aza-bicycl o[ 3. 2. 1] oct - 8- gﬂjA@Rmmp et
hoxy}- benzyl)-2-urei do-acetam de 5 To a sol ution of

- 2- (2- am noneo lyB2941 chl or o- phenoxy) - 1- [ 3- (4-fl uor o- benzyl ) - 8-BZEB(1/01844

bicycl o[ 3.2.1] oct-8-yl]-ethanone (0.060 g, 0,14 mol) in dichloronethane
(1.5 mM) is added triethylamne (0.036 ng, 0.36 nmol), fert-butyl

1- pi per azi necar boxyl ate (0.021 g, 0.15 mmoi;

1- (3-di net hyl am nopr opyl ) - 3- et hyl car bodi i m de hydrochl oride (0.034 g, 0.15
mmol ) and ureido-acetic acid (0.017 g, 0.15 mmol ). The resulting reaction
mxture is stirred at anbient 10 tenperature overnight, then diluted with
di chl or omet hanmatand onastved (34.t0H08 . uTHet reshiting seemessiorsio dijentér/idhpdregen gas (35
carbonat e. ThEQIigrafthépe Aiifred el Q/fla mgms%ﬁ e Yol Sasdd LifY & @gﬂrﬁt&

concentrated in vacuo. I'i ca romat ogra

(0.034 g, 47%The@g@fﬁj§ éorgcgntf’qte n Ig:uo to give the titte compound (O 95 a, 83 %
5- Chl or o- 2- {2 [ 3- (4riid mar@n@emlfar-ém%%s aCcy £ lap] gepardd 8¢ ta-Betvibd ar;’mc%es & hox
y) - n|c0t| |on glycolic acid (0.157 g, 2.07mmuol),
dlnethylanlno g@F?ﬂV‘ QW?F? and pyridine (0.327g, 4.14 mmol), in

di chl oronet hane (6 nl) |s added dropmﬁse chl oro i met hyl silane (0.526 m,
4.14 mmol ). The reaction mxture is stirred.a aggiént tenperature 20 for 4
hours, and then catal ytic dinethylfornanide alyl chloride (2 Min

di chl oronethane, 1.0 mM, 2.0 mmol) are add The resultlng reaction m xture
is stirred at OC for 1 hour, warned to a t tenperature for 30 m nutes,
and then cooled to OC. To the mixture is.added
(4-f|uoro-benzyl)-8-aza-bicyclo[3.2.1]oc!5i (0.500 g, 2.2 mol) in 19 APR
2005 WO 02/ 32901 PCT/1B01/01844 -71 pyridrhe (0.474 g, 6.1 mmol). The
reaction mxture is then slomﬁy warmed to anbi ent tenperature over 2 hours.
Citric acid (0.422 ol )i n pethanaol (6.0 ) is added to the

resul ting reaction nlxtur@@WWﬁch i5 then stfrred for |30 nmiRutes 4t anmbi ent
tenperature. The redaction Td xture |s dilutsedFn th ethyl aceiate, |washed
with 1 N aqueous hydrochlorf& acid, ] then 3. NH,

Example 75

10 s/©/

N-(S5-Chloro-2-{2-[3-(4-fluoro-benzyl)-8-aza-hicyclo[3.2.1]oct-8-yl]-2-oxo-ethoxy}-

phenyl)-methanesuifonamide

To a solution of 2-(2-amino-4-chloro-phenoxy)-1-[3-(4-fluoro-benzyl)-8-aza-
bicyclo[3.2.1]oct-8-yl]-ethanone (0.050 g, 0.13 mmol) in dichloromethane (1.0 ml) is added
15 triethylamine (0.036 ml, 0.26 mmol)- and methanesulfonyl chloride {0.011mi, 0.014 mmol).
The reaction mixture is stirred at ambient temperature for 1 hour and then concentrated in
vacuo. Silica gel chromatography gave the title compound (0.034 mg, 54%)
The titte compounds for Examples 76-81 are prepared by a method analogous to that
described in Example 75.




5 saturated aqueous sodi um hydrogen car bonate and brine. The or ganl cs are
dried over nmagnesiumsulfate, filtered and concentrated in vacud 3tAPRgiif5e

f 1-[3-(4-fluoro-benzyl)-8-aza- bicyclo[3.2.1]oct-8-yl]-2-hydroxy-ethanone
'(0.480.9, 84yvfHnhz/37991a OC sol ution of PCT/IB01/01844
1-[3-(4-fluoro-benzyl)-8-aza-bicycl o[ 3. 2. 1] oct-8-yl]-2-hydroxy- ethanone
(0.075 g, 0.27 mol) in toluene (2.0 M) is added sodi um hydride (0.012 g,
0.29 10 mml), and the reaction mxture ist%tirred at OC for 30 ninutes. To
the reaction mxture is then added 2, 5-di chl oro-nicotinamde (0.056 g, 0.29
mmol ). The resulting m xture is refluxed for 2 hours, cooled to anbient
tenperature and concentrated in vacuo. Silica gel chromatography gave the

title conpound (0.070 g, 60 % Exanpl e 85 ¢ 15~

2- (3- Ami no-5-chl or o- pyri di n-2-yl oxy) - 1- [ 3« i;;’b benzyl) - 8-aza- bi cycl o[ 3.
2.1 Joct-8- yl]-ethanone To a OC solution]

1-[3-(4-fl uoro-benzyl)-8-aza-bicycl o[ 3. 2. ct - -yI ] - 2- hydr oxy- et hanone
(0.253 g, 0.913 nmmol) in toluene (2.0 nl)~T%5 added sodi um hydride (0.042 g,
+1.1 20 nmmol ), and the reaction mxture jsistirred at OC for 30 m nutes. To
the reaction mxture is then 2, 5-di ch3-nitro-pyri dine (0.185 g, 0.98
nmml ). The resulting mxture is refluxeFfor 2 hours, cooled to anbient
tenperature and concentrated in vacuo. Silica gel chr omat ography gave
2-(3-nitro-5-chlorqQ-pyridin-2-yloxy)-1-13-(4-fl uoro-henzyl)- 8-a,z_a-_b_|,cyclo[3
2.1]oct-8-yl]- ethdnone #@MP'2 g, [68 %. 25 To a sol ution off
2-(3-nitro-5-chl or¢-pyridim- 2-yl oXy) - 1- [ 34{cF:f | uor o- penzylhs8.Caza-
. bicyclo[3.2. 1] oct - 8-yl ] -etpanone (j0. 269 g, 621 Mol ) | I (10 m) in
par bottle is added plati'num dioXide (O. Z%gl The rea%'ﬁ%ﬁ%ﬁpxture IS
subj ected to hydrogen gas 7835 psi)| for 20 3-Gi nut es, | hen NEPtEed t hfough a
pad of celite, thelfilter ;gake is washed wigh ethano NH@lpgcmdeu.[grate IS
concentrated in vaguo. Silica gel [chronmato raphy gave %8‘; '_%?c(gﬁp(und
(0.135 g, 30 54% | 1 9 ABR 2005 (WD 02/ 3296" PCT/le\‘ﬁéi e

g1 4-Cl NHSO,CF,

Example 82

2-(2-Aminomethyl-4-chloro-phenoxy)-1-[3-(4-fluoro-benzyl)-8-aza-bicyclo[3.2.1]oct-8-

y[]-ethanone
To a solution of 2-(5-chioro-2-{2-{3-(4-fluoro-benzyt)-8-aza-bicyclo[3.2.1]oct-8-yl]-2-
oxo-ethoxy}-benzyl)-isoindole-1,3-dione (1.46 g, 2.67 mmol) in ethanol (30 ml) is added
10  hydrazine (35%, 5.0 mi, 54 mmal). -The reaction mixture is stired at ambient temperature
overnight. The reaction mixture is then filtered through a glass frit, the white precipitate is
washed with ethanol, and the combined filtrates are concentrated in vacuo. The resuiting
residue is triterated with dichloromethane and filtered through a glass frit. The filtrate is

concentrated in vacuo to give the title compound (1.06 g, 95.4%).




l—Exaane 86 C[ 2-(4-Chloro-phenoxy)-1-[5-(4-fluoro-benzyl)-2
| { 5-di aza-bicycl o[ 2. 2. 2] oct - 2-yl ] - et hanone 2, 5- Di ami no- hexanedioHﬂe@@y@

~diethyl _ester hydrochloride salt 5 To a sol ution of 2, 5-di brono @lOlc
acid diethwoesrenn (5.0 g, 0.013 mml) in ethanol (16 m ) ipgTAdOREgSOdi UM
azide (2.4 g, 0.036 nmml ). The reaction mxture is refluxed overnight and
then poured slowy into ice water. The product is extracted w th diethyl
ether three tines; the organics are dried/éver nmagnesium sulfate, filtered
and concentrated in vacuo to give crude product, which is dissolved in
ethanol (75 m) and concentrated aqueous 10 hydrochloric acid (5.5 m). To
the reaction mxture is added platinumoxide (1.1 g). The reaction m xture
i s shaken under an at nosphere of hydrogerRart@&8bsi) overnight, then filtered
t hrough a pad of celite, and the filter cake_is,washed with ethanol. The

filtrate is concentrated in vacuo to glve title conpound (5.6 g, 100%.
2,5-Di aza-bicycl o[ 2. 2. 2] oct ane hydr alt 15 To a solution of

2, 5-di am no- hexanedi oi ¢ aci d di et hyl r ydr chlprlde salt (5.6 g, 0.013
~mml) in nethanol (400 m) is added |un1 EH78 g, 0.051 mmol)
giving a solution wth pH = 14. Th action nlxtur is refluxed overnight,

and then concentrated in vacuo. The esul ting residfe is washed twice with
boiling ethanol. The filtrate is oncentrated in vacuo to gi ve the crude
product, which is dissolved int hydrofuran (100 m) and treated 20 with
l'i thium al um num hydride (1.0M.i trahydrofuran, 80 m, 0.080 mmol) at OC
The reaction mxture |s slomﬁy marned to anblent tenperature and t hen
refl uxed overnight N s @ 3 el tl 1 ]o¢t8Hyndaexereth
~resulting m Xtk L@qﬂgggggﬁﬁddghrough a pad of celite, and the filter cake
is washed wt di chl or onet The fi te is treated
wi th hydroghl or .T g aﬁzl 60‘5?%‘ tﬂ 2&%ﬁ@@ﬁwf5¥'éochf°ﬁ° %%Petsv)ﬂo%“ 3%”%@‘2!"?'?1963'
conpound (0. 3®|cy£d:_[3 g.1]ot68-Y4-etmerton? 610600§) 0.4 Flmredt OinbddtrdrhetBane (1.5 mi) is added

by ochi or + de TERPERyE GFSERG, 4 Rekdl Whledly ?P'Qeagﬂ%a@bf%&?ﬁéﬁ@‘?é%z%ﬁ%%ﬂg'ﬁéa”e
added 4-f| uord(benmmmmeopm}s@mlcnﬂbommm hergrobfyoridet (Q.@¥hygh ahianena) Sndd |

13.6 nmol ) anqre%earcb& #A5d @.049-g30 A5 nmal N erHega&iting raeéalasﬁ Hﬁ@urb% a&rba afednﬁ.aﬂ 2
30 hours, and then treated with s odium tri acet oxy orory 9 2.72
mmol ) an d 18+t }qr@araé&re overnight, then dlluted with dlchloromethane and wastied WIth saturated agdeous

sodium hydrogen carbonate. The organics are dried over magnesium sulfate, filtered and
concentrated in vacuo. Silica gel chromatography gave the title compound (0.034 g, 47%).

Example 84
N>~
@ ;
T

15 5-Chloro-2-{2-[3-(4-flucro-benzyl)-8-aza-bicyclo[3.2. 1Joct-8-y!]-2-ox0-ethoxy}-

nicotinamide

cl

To a solution of glycolic acid (0.157 g, 2.07mmol), dimethylamino pyridine {catalytic},
and pyridine (0.327g, 4.14 mmol), in dichloromethane (6 ml) is added dropwise chloro
trimethyisilane (0.526 ml, 4.14 mmol). The reaction mixture is stirred at ambient temperature

20 for 4 hours, and then catalytic dimethylformamide and oxalyl chioride (2 M in
dichloromethane, 1.0 ml, 2.0 mmol) are added. The resulting reaction mixture is stirred at
0°C for 1 hour, warmed to ambient temperature for 30 minutes, and then cooled to 0°C. To
the mixture is added (4-fluoro-benzy!)-8-aza-bicyclo[3.2.1]octane (0.500 g, 2.2 mmol) in




}-19 APR 2005 WD 02/32901 PCT/I1BO | /01844 -73 anbi ent tenperature overnight.
‘The reaction mxture is treated with water and extracted with et1thIAPR 7005
acetate. The organics are dried over magnesiumsulfate, filtered and
concent r at edwOm2/3@cuo to give the title conpound cont am nat eRCHIB0D/O01844
triethyl ammoni um acetate (0.44g, 66% by NIVR) 5
2- (4- Chl or o- phenoxy) - 1-[ 5- (4-fl uor o- benzyl ) -2, 5-di aza- bi cycl o[ 2. 2. 2] oct - 2-ylI
] -ethanone To a solution of 1
2- (4-fluof o-benzyl)-2,5-di aza-bi cyclo[ 2. 2. 2] octane (0.026 ng, 0.12 mol) in
di chl oroethane (1 m) at OC is added (4-chloro-phenoxy)-acetyl chloride (28
nmg, 0.13 mmol). The reaction mxture is slowy warned to anbi ent
tenperature, angridifei0.4%uenéhedmal)t hTteataactidne tixiuje éo Wensgalily manyed tgembient
carbonate. The t re
8%;99%&8&9 dyer EHOIEE R ot 814200 S Whinofd EHARSrol f6n P ARRIAS 12

washed with brine, dried over nmagnesriu J concentrated
in vacua to gi vesultng redolioremixinm sdied ig U‘EGEB'Ff??ngF ?%%“Ut%ﬁmb@”@?m@ra‘l‘{ﬁz The

5- Chl or o- 2- { 2- [r@ackidhy fahpE R JP@E'E?-MM ety BcdlbiaZRadPk 8 With Ol 3gdols hydrochlorlc acid, then
-] non-9-yl]-2-o0xo- et hoxy} - quenzam e Pi erl din tricar box% J@C aci d

1- benzyl est5er s§yralek 8 ‘iﬁoi“%ﬁo ™ JyPicdPheed O'E‘Ftﬂla@grbﬁ{ﬂﬁy%h@ BT YS (D . Gy over
0.119 nol) in aMgaésmusalfat@dniemmahydbmdaeﬂ b Oadub )to igivedl - Belt -filmwe-béreyl)-8-aagtded

rhodi um on al um ny 1.49 re j suspension is subjected to
hydr ogen gas (gffy‘b % Ct ?@% hgémx Qﬁaqof’%?de%édt%%éu h a pad 20 of celite, the

filter cake is was he*ﬁzb @i @"IG: weltten, of T th@3-f4i-lubraatiemzy! 58-e pmbievdiof 2. Hoct8ati@- -ydesr-ed
with benzyl CQ: %F\gne @rtﬁ%tgf 0(23471&%01 in tQiuévﬁ‘@ z)'"EPH ik %d&&tsro"aﬂ)mtﬁﬁﬁw @%1(239?%5@1 ).

The reaction moxture anbr &nt rrperat ure hour's .
reaction miift umends aesk thegeaaidn wibture di sirag lat 0‘61 fee B0 nﬂ'fﬁéesaq'[FéEBGéeqCWe‘?"XiUée is

acidified w thyoN a@%@@'ﬂ%n&%@@%h&ﬁh@ (P&Aeh, @rggj; rhiAEIm ﬂi@r@@tﬂtﬁr@dﬂlxt%t[shreﬂuxed

et hyl acetate. The conbi ned anl cs are dried over eﬁnem um sul f

filtered and 2% cdntwsit: r%&"@& naPaetlo temreratyrst Pioh CRRTRTEEHYT AEETC at e '{fﬁv@eit he

title conpound chibafdggaphd §84e.the e cdmpdunarmebeazply) 2 4- di oxo- 3
9-di aza- bi cycl o[ 3. 3. 1) nonane- 9- car boxyl i Exac';93§3”2y|

=3

2-(3-Amino-5-chloro-pyridin-2-yloxy)-1-[3-(4-fluoro-benzyl)-8-aza-bicyclof3.2.1]oct-8-
yl]-ethanone )
To a 0°C solution of 1-[3—(4-ﬂuoro-benzyl)-8-aza—bicyclo[3.2.1]6c1—8-yl}-2-hydroxy-
ethanone (0.253 g, 0.913 mmol) in toluene (2.0 ml) is added sodium hydride (0.042 g, 1.1
20 mmol), and the reaction mixture is stired at 0°C for 30 minutes. To the reaction mixture is

then 2,5-dichloro-3-nitra-pyridine (0.185 g, 0.98 mmol). The resulting mixture is refluxed for 2

15

hours, cooled to ambient temperature and concentrated in vacuo. Silica gel chromatography
gave  2-(3-nitro-5-chloro-pyridin-2-yloxy)-1-[3~(4-fluoro-benzyl)-8-aza-bicyclo[3.2.1}oct-8-yl]-
ethanone (0.272 g, 68 %).

25 To a solution of 2-(3-nitro-5-chloro-pyridin-2-yloxy)-1-[3-(4-fluoro-benzyl)-8-aza-
bicyclo[3.2.1]oct-8-yl]-ethanone (0.269 g, 0.621 mmol) in ethano! (10 mi) in par bottle is added
platinum dioxide {0.250 g). The reaction mixture is subjected to hydrogen gas (35 psi) for 20
minutes, then filtered through a pad of celite, the filter cake is washed with ethanol, and the
filtrate is concentrated in vacuo. Silica gel chromatography gave the title compound (0.135 g,

30 54 %)




;ester A solution of piperidine-1,2, 6-tricarboxylic acid 1-benzyl ester (18.0
‘g, 0.059 mol) in acetic anhydrlde (200 M) is heated to 70 C overm@ @he
reaction mxture is cooled to 30 anbi ent tenperature, concentrated in vd

and the redYQ8¥33191 azeotroped with toluene. The resulting cqT/IBdisssol ved
in toluene (200 M) and treated with 4-fluorobenzyl amne (7.3 g, 0.059
nol ). The reaction mxture is stirred at anfj ent tenperature for 18 hours
and then treated with acetic anhydride (20 ) and heated to reflux for 16
hours. The reaction mxture 1 9 APR 2005 WD 02/32901 PCT/1B01/01844 -74 5 is
cooled to 0 C, poored into a m xture of saturated aqueous sodi um hydrogen
carbonate and crushed ice, and extracted with ethyl acetate. The conbi ned
organics are dried over nagne5|un1su|fd@§Li$ﬂiiered and concentrated in
vacuo. Silica gel chromatography gave the it conpound (19.72 g, 84%

3- (4-Fl uoro-benzyl) -3, 9-di aza- bi cycl o[ 3/\3. ,@ %‘2 4-di one To a solution
of 3-(4-fluoro-benzyl)-2, 4-di oxo- 3, 9- 3. 1] nonane-9 carboxylic
acid benzyl ester (9.37 g, 0.023 nol )} i thanol (100 m) is added

cycl ohexadiene (18.9 g, 0.23 nol) a pal’l adi um on carbon (10% 5.0 g). The
reaction mxture is stirred at anbi t@merature for 90 mnutes, then
filtered through a pad of celite, the te ake is 10 washed with ethanol.
The filtrate is concentrated to give the titf jonpound (5.69 g, 94%.

3- (4- Fl uoro-benzyl ) -3, 9-di aza- bi cycl o[ 3. 3. 1] hehangyTo a solution 0 C of
3-(4-fluoro-benzyl)-3,9-diaza-bi cycl o[ 3. 3. 1] nonane- 2, 4-di one (5.69 g,
0.0217 nol) in tol ugkeChipQ-phEnoxys1-tdd ddoRoenAl)-2(PDaze bicyBlo[PO02]omi2)yi]-eFagone

reaction mxture is vvarne r t | to 0 C and
o ed i th vt of %ﬁ?ﬁ o & glaﬁ%oq]e&%ed%lc@?:g o‘?’ethxﬁ%%er hQ@@cfﬁ%%gqﬁgl} ) and
saturated dqueous a rﬁolh'H?fbﬂf o Pigemottirganadivic 2dd digthi seteir(e.0i & OfG1B tremelin

through a pad eifanok{ibing) is @ddddastia axde2.26hy. b@a?ﬁahﬁl)exh@%cﬁd?ﬁmxtﬁféﬂ?kéﬂﬁ%d
organics are Cyvkﬁghplgrﬁ ’[gg@g&ﬁé& qgevl?%t%%ggvateé%(%e progug K extroted v t{\% ﬁ'\yl etner

vacua to give oun
2-chl or o- 1 [ 3-titrge ftimesy tﬁlﬁ‘b@fﬁ@}QS) Be Qriddl aver- nagneslin| Sufdte] fillanexh add ydricemtdtaninne

vacuo to give crude product, which is dissolved in ethanol (75 ml) and concentrated aqueous
10 hydrochloric acid (5.5 ml). To the reaction mixture is added platinum oxide (1.1 g). The
reaction mixture is shaken under an atmosphere of hydrogen (30 psi) overnight, then filtered
through a pad of celite, and the filter cake is washed with ethanol. The filtrate is concentrated
in vacuo to give the titte compound (5.6 g, 100%).
2,5—Dia;za—bicyclo[2.2.2]octane hydrochloride salt

15 To a solution of 2,5-diamino-hexanedioic acid diethyl ester hydrochloride salt (5.6 g,
0.013 mmol) in methanol (400 ml) is added sodium methoxide (2.78 g, 0.051 mmol) giving a
solution with pH = 14. The reaction mixture is refluxed overnight, and then concentrated in
vacuo. The resulting residue is washed twice with boiling ethanol. The filtrate is concentrated
in vacuo to give the crude product, which is dissolved in tetrahydrofuran (100 ml) and treated

20 with lithium aluminum hydride (1.0M in tetrahydrofuran, 80 mi, 0.080 mmol) at 0°C. The
reaction mixture is slowly warmed to ambient temperature and then refluxed overnight, cooled
to 0°C and slowly quenched with water. The resulting mixture is filtered through a pad of
celite, and the filter cake is washed with diethyl ether and dichloromethane. The filtrate is
treated with hydrochloric acid and then concentrated in vacuo to give the title compound (0.30

25 g, 16 % over 2 steps)

2-(4-Fluoro-benzyl)-2,5-diaza-bicyclof2.2.2]octane

To a solution of 2,5-diaza-bicyclo[2.2.2]octane hydrochloride salt (0.30 g, 1.60 mmol)
in 1,2-dichloroethane (3.2 ml) is added 4-fluoro-benzaldehyde {0.043 mi, 0.40 mmol),
triethylamine (0.5 ml, 13.6 mmol} and acetic acid (0.3 ml). The reaction mixture is stirred for 2

30 hours, and then treated with sodiutn triacetoxy borohydride (0.14 g, 2.72 mmol) and stirred at



120 To a solution of 3-(4-fluoro-benzyl)-3,9-diaza-bicyclo[3.9. 1] nonane
(0.65g, 2. 77mmol ) in dry dichloronethane (6 m) at 0Cis added 3 APR 2005
‘trl ethylamne (0.43 m, 3.10 mvol) foll owed by choroacetyl chloride (0.23
m, 3.10 mMmd¥P o238l resulting reaction mxture is stirred forP@EABOIAB4ES and
concentrated in vacuo. Silica gel chromatography gave the title conpound
(0.53 g, 61%. 25

5- Chl or 0- 2- { 2-[ 3- (4-f | uor o- benzyl ) - 3, 9- di az@3bi cycl o[ 3. 3. 1] non- 9-yl ] - 2- oxo0- e
t hoxy}- benzam de To a solution of

2-chl oro-1-[3-(4-fluoro-benzyl)-3,9-di aza-bicycl o[ 3.3.1]oct-8-yl] ethanone
(0.095g, 0.30 mml) in butanone (4 m) is added

2- hydr oxy- 5- chlaobipnbiemezsraiviedeveriant.0Tiob 2 agtjon@nig8rerisris¢dted Wit walsi anthextiadirsiithe
(0.082 g, 0.60 fplolANATROL §r§ésuépe'03|)g(5%?er rﬁQ%r(egurq s@ﬁ&egilte@d%dmehfatg@%

resul ting mioxture s stirre our s ereactlon i S
cool ed, dil ut edestit gt Higltileeaprauad spriamiaaise witrielhyBrmeaiummasatats (G4Re: (‘,561’/“at$Yer s
are dried ovelyymgnesi um sul fate, filtered and concentrated in vacuo.
- Silica gel chromato raph gave het| . ) ..The title
conpounds for Exanplédé‘g¥ 3 b ‘ : gone
descri bed in Exanpl 6085 so[fhno& APR(AQM% ngzasma bw?ﬁo[?@%dc&@&/ Olmmlmg. 0.12

Exanpl eRR 884- g{ﬂ?ﬁz%ﬁ 9%&%%%3%%6 is a exsdcﬁ%ro-a‘t?engcyl\ggetyl chioride (28 mg,

924- Cl CH2CO2CH
0.13 mmol). The reaction mixture is slowly warmed to ambient temperature, and then

quenched with saturated aqueous sodium hydrogen carbonate. The product is extracted with
10 ethyl acetate, the organics are washed with brine, dried over magnesium sulfate, filtered and
concentrated in vacuo to give the title compound (0.023 mg, 76%).
Example 87

ol

5-ChIoro-2-{2-[3_—(4-ﬂuoro-benzyl)—3,9-diaza-bicyc|o[3.3.ﬂnon-g-yI]-2-oxo-ethoxy}-
15 benzamide
Piperidine-1,2,6-tricarboxylic acid 1-benzyl ester
To a solution of pyridine-2,8-dicarboxylic acid (20.0 g, 0.118 mol) in 2M agueous
sodium hydroxide (150 mi) in a par bottle is added rhodium on aluminum (5%, 1.49 g). The
resulting suspension is subjected to hydrogen gas (50 psi) for 72 hours, filtered through a pad

20 of celite, the filter cake is washed with water. The fiitrate is cooled to 0 °C and treated with
benzy! chloro formate (24.2 g, 0.142 mol) in tetrahydrofuran (100 mi). The reaction mixture is
stirred at ambient temperature for 5 hours. The reaction mixture is exiracted with diethyl
ether, the aqueous layer is acidified with 6N aqueous hydrochloric acid and then extracted
with ethylacetate. The combined organics are dried over magnesium sulfate, filtered and

25  concentrated in vacuo. Tritration with ethylacetate gave the title compound (18.0 g, 48%).

3-{4-Fluoro-benzyl)-2,4-dioxo-3,9-diaza-bicyciol3.3.1]nonane-9-carboxylic acid benzyl

ester
A solution of piperidine-1,2,6-tricarboxylic acid 1-benzy! ester (18.0 g, 0.058 mol) in
acetic anhydride (200 ml) is heated to 70 °C ovemight. The reaction mixture is cooled to
30 ambient temperature, concentraled in vacuo, and the residue is azeotroped with toluene, The
resulting oil is dissolved in toluene (200 ml) and treated with 4-fluorobenzyl amine (7.3 g,
0.059 mol). The reaction mixture is stirred at ambient temperature for 18 hours and then
treated with acetic anhydride {20 nll) and heated to reflux for 16 hours. The reaction mixture




| 5-cnl or 0- 2-{2-[ 3- (4-f | uor o- benzyl ) - 3
| 9- di aza- bi cycl o[ 3. 3. I] non- 9-yl ] - 2- oxo- et hoxy} benzoic acid The titl1ed APR 2005

conmpound for Exanple 93 is prepared by a nethod anal ogous to that described
in Exanpl e ¥00230Exanple 94 HO ~0 d 0 O PCT/IB01/01844
(5-Chloro-2-(2-[3-(4-fluoro-benzyl)-3

9-di aza- bi cycl o[ 3. 3. 1] non-9-yl ] - 2- oxo- et hox%(% phenyl)-acetic acid The title

conpound for Exanple 94 is prepared by a nethod anal ogous to that 15
described in Exanple 20. 19 APR 2005 WO 02/32901 PCT/1BO /01844 -76 Exanple

95 F7
2-(5-Chloro-3-nitro-pyridin-2-yl oxy)-1-[3-(4-fluoro-benzyl)-3, 9-di aza- bi cycl
o[ 3.3.1 ]non- @C@P?d&%&»@ﬁ@eglﬂﬂw@wﬁm of sebies priepes SOBMRMYPOsgErartonpleapdr ed

by a nethod an@Ju@l%U&et @nd @{tractééeﬁ@{ 'eﬁ?ﬂaéé?atgxa‘m@ @orﬁtﬁnedoorjggnrcs are drled over
5-Chloro-2-{2-[3 (4-fluoro-b I aza- bi cycl o[ 3. 3. 1] non- 2- 0X0- e

t hoxy}- nicoti REARGRLIMT fidfes; fi ’feée%%}ﬁﬁ%?ﬁﬂ“rﬁ@? TEVAEHB é‘“%g‘?'sChi?F@b’éfa@éY Byveghe
met hod anal ogotig dompbbed (19degcs4ched i n Exanpl e 15. Exanple 97 | -NH

5 3-(4-Fluoro-benzyl)-3,9-diaza-bicyclo[3.3.1]nonane-2 4-dione
To a solution of 3-{A-fluoro-benzyl}-2,4-dioxo-3,9-diaza-bicyclo{3.3.1]nonane-9-
carboxylic acid benzy! ester (9.37 g, 0.023 mol) in ethanol (100 ml) is added cyclohexadiene
(18.2 g, 0.23 mol) and palladium on carbon (10%, 5.0 g). The reaction mixture is stirred at
ambient temperature for 80 minutes, then filtered through a pad of celite, the filter cake is
10 washed with ethanol. The filtrate is concentrated to give the title compound {5.69 g, 94%).
3-{4-Fluoro-benzyl)-3,9-diaza-bicyclo[3.3.1]nonane

To a solution 0 °C of 3-(4-fluoro-benzyl)-3,9-diaza-bicyclo[3.3.1]Jnonane-2,4-dione
(5.69 g, 0.0217 mol) in ioluene (70 ml) is added Red-Al {20 mi, 0.100 mol). The reaction
mixture is warmed to 60 °C for 4 hours, and then cooled to 0 °C and treated with water (50
15 ml), 1N aqueous sodium hydroxide {50 ml) and saturated aqueous ammonium chloride. The
resulting mixture is filtered through a pad of celite, extracted with ethylacetate, and the
combined organics are dried over magnesium sulfate, filtered and concentrated in vacuo to
give the title compound (4.51 g, 88%).
2-chlore-1-[3-(4-fluaro-benzyl)-3,9-diaza-bicyclo[3.8.1]non-8-yl]-ethanone
20 To a solution of 3-(4-fluoro-benzyi}-3,9-diaza-bicycio[3.9.1]nonane (0.65g, 2.77mmol)
in dry dichloromethane (6 ml) at D:C is added triethylamine (0.43 ml, 3.10 mmol) followed by
choroacetyl chioride (0.23 ml, 3.10 mmol). The resulting reaction mixture is stirred for two
hours and concentrated in vacuo. Silica gel chromatography gave the title compound (0.53 g,
61%).
25 5-Chloro—2—{2-[3-(4—ﬂuor0-5enzyl)-3.9-diaza-bicyclo[3.3.1]non-9—yl]—2-oxo-ethoxy}-
benzamide
To a solution of 2-chloro-1-[3-(4-fluoro-benzyl}-3,8-diaza-bicyclo[3.3.1)oct-8-yl]-
ethanone (0.095g, 0.30 mmol) in butanone (4 m!) is added 2-hydroxy-5-chloro-benzyamide
(0.0.057 g, 0.33 mmol), potassium carbonate {(0.082 g, 0.60 mmol} and potassium iodide
30 {0.0.049 g, 0.30 mmol). The resulting mixture is stirred at reflux for 7 hours. The reaction is
then cooled, diluted with ethyl acetate and washed with brine. The organic layers are dried
over magnesium sulfate, filtered and concentrated in vacuo. Silica gel chromategraphy gave
the title compound {0.090 g, 67%).
The title compounds for Examples 88-92 are prepared by a method analogous to that

35  described in Example 87.




15 2-(3-Am no-5-chl oro-pyridin-2-yloxy)-1-[3-(4-fluoro-benzyl)-3,9-di aza-
| bicycl o[ 3. 3. 1] non-9-yl ] -ethanone The title conpound for Exanple o 9i &PR 2005
{ prepared by a method anal ogous to that described in Exanple 42. 1 9 APR
1’2005 WD 02/ 3¥963/31¢Y/ 1 BOI / 01844 -77 C Exanple 98 PCT/IB01/01844
N[ (5-Chl oro-2-{2-[3-(4-fluoro-benzyl)-3,9-diaza-bicycl o(3.3.1]non-9-yl]-2-0
xo- et hoxy} - phenyl ) - acetyl]-net hanesul fonam,de 5 The title conpound for
Exanple 98 is prepared by a nmethod anal ogous to that described in Exanple
30. Exanple 99 HNNNNOCO H21O0 5-Chloro-2-{2-[3-(4-fluoro-benzyl)-3
98- di aza- bi cycl o[ 3. 3. 1] non-9-yl ] - 2- oxo- et hoxy}-N 10
(1Htetrazol -5-yi)-benzam de The title conpound for Exanple 98 is prepared
by a net hod anal ogous to that described iﬁgig;npl $0. 1 9 APR 2005 -78
n¥ Y)d

CLAIMS 1. A conpound of the formnul )N /
e
s
Example R’ R*
88 4-Cl SO2NH;
89 4-Cl CO,CHjz
90 4-Cl NHSO,CH;
81 3-Cl NO;
92 4-Cl CH,CO,CH,CH;
Example 93
OH F
N
'
5 o
5-Chloro-2-{2-]3-{4-fluoro-benzyl}-3,9-diaza-bicyclo[3.3.1]non-9-yl]-2-oxo-ethoxy}-
benzoic acid
The title compound for Example 93 is prepared by a method analogous fo that
described in Example 20,
10 Example 94
HO. O F
Cl\df &N\/@
N
0
0

(5-Chloro-2-{2-[3-(4-flucro-benzyl)-3,9-diaza-bicyclo[3.3.1jnon-9-yll-2-oxg-ethoxy}-

phenyl)-acetic acid
The titte compound for Example 94 is prepared by a method analogous to that

15  described in Example 20.



{(CH, ) i 1 (CH~1(CHI or a pharmaceutically acceptable salt thereof;
wherein ais 1,2,3,4o0r 5 cis Oor 1; dis 1, 2, 3, 4 or 5; k13ﬂ(9RZw5
l2 3or.4, 1is 0, 1, 2, 3 or 4, mis 0, 1, 2, 3, or 4 k | and m cannot
all  be O aMP9¥32M1and/or k are not 0, then I nust be 0.; WIiRCTOHOGRISNY X is
C(O, ¢S) or CH2; Y is CH2; Z is oxygen, NR9 or CR IRI2; each Rl is
i ndependently sel ected from hydrogen hydro%( hydr oxysul fonyl, hal o,
(Cl-Co6)al kyl, nercapto, mercapto(Cl-C6)al kyl';” (Cl-C6)al kylthio, (Cl-
C6) al kyl sul finyl, (Cl-C6)alkyl sufonyl, (Cl -CG)aI kyl t hi o(Cl - C6) al kyl, (Cr
C6) al kyl sul fi nyl (Cl -C6)al kyl, (Cl -C(,)al kyl sul fonyl (Cl - C6) al kyl ,
(C-Co6)al koxy, (C6 COaryloxy, halo(Cl-C6)al kyl, trifluoronethyl, fornyl,
fornyl (Cl-C6)alkyl, nitro, nitroso, cyano,B@mriEd%)aryl (Cl - C6) al koxy,
hal o( Cl - C6) al koxy, trifl uoronet hoxy, (C3- C7)cycl oal kyl , E
(C3-C7)cycl oal kyl (Cl -CB6) al kyl, 2r oxy(ﬁ%J C7) C oal kyl Co6) al kyl
(C3-C7) cycl oal kyl ami no, (C3- C?) cér@y am | -[6) a ((C3-
~C7)cycl oal kyl) ((Cl -C6)al kyl )am no \g kyl( Cl -CG)aI kyl )am no(Cl -
C6)al kyl, cyano(Cl-C8)al kyl, (C2-C7)dl kénhylY (C2-C7)al kynyl, (C6-ClOaryl,
(C6- AOaryl (C-0C6)al kyl, (CG Cl O aryl (C2-@6) al kenyl , hydroxy(CI - C6) al kyI
hydroxy(C6- Cl O aryl4 @-Cf@@rb%l-r{ﬂ)’cl pyrlb)f@[)@&m(q;’? %h%lﬁéhiﬂlﬁé Sz 00 Rlolerd. 1jnon-
hydr oxy( C2- C6) al kenyT, hydroxy( CZ-To) al’k (CIr-Co)yal kKoxy( T =C6) at Kyt
(Cl-Co) al koxy( C6- CIO)aryI(O 1 9 APR 20 al kyl ,
( C6- Ci 0) ar yboxy( G - Oy aitlk ydompp @hi- 61 Exarpi (96 i Cﬁé;ﬁrw))by(aam%)iadnkmbousam tRet,

described in Example 15.

Example 96
NH, F
\N O/YN
o}

5-Chloro-2-{2-[3-(4-fluoro-benzy!}-3,9-diaza-bicyclo[3.3.1]non-9-vi}-2-oxo-ethoxy}-
10 nicotinamide

The title compound for Example 96 is prepared by a method analogous to that
described in Example 15.

Example 97

o &ﬁ

15 2-(3-Amino-s-chIoro-pyridin-2—yloy)—1 | -[3-(4-fluoro-benzyl}-3,9-diaza-
bicyclo[3.3.1]non-9-yl]-ethanone

The title compound for Example 97 is prepared by a method analogous to that
described in Example 42.




1 (Cl1- Co6) al kyl am no, ((Cl-C6)al kyl)2am no, (C6-C o)arylam no, (C6-C o)aryl (ClL-
. C6) al kyl am no, ami no(Gi -C6)al kyl, (C1-C8)al kyl am no(C, -C8)al kyl, ((ICLAPR 2005
" C6) al kyl ) 2am no(C 1-C6)al kyl, hydroxy(C 1-C6)al kyl am no(C i -CG) aI kyI (C6-
Cl o) aryl am W@ ¢43298) al kyl, (C6-Cio)aryl (G -C6)al kylam no(C -IEHyIaﬂOldyis,u(Cl-
C6) al kyl car bonyl am no, ((Ci -0C6)alkyl car bonyl )((Ci -C6)al kyl)am no, (C 1-
Co6) al kyl car bonyl am no(C, - C6) al kyl
((C1-C6) al kyl car bonyl) ((CL- C6) aI kyI ) am no(C -~ cB)al kyl ,
(G - Co6) al koxycar bonyl am no, ((C, -C6)al koxycarbonyl) (G -C6)al kyl am no,
(C1- C6) al koxycar bonyl am no(Cl - C6) al kyl ((Ci C6) al koxycar bonyl ) ((d -
Co6) al kyl ) am no(Cl - C6) al kyl , car boxy, (Cl | koxycar bonyl, (C6-Clo)aryl (C, -
C6) al koxycar bonyl, (C 1 CG) al kyl car bonyE: 8 - C6) al kyl carbonyl (C 1
-C6)al kyl, (C6 C 1 o) aryl carbonyl, (G8-C 1 o) aryl carbonyl (C 1 -C6) al kyl,
(C6-C i o) aryl (Ci- ©6)alkylcar bonyl =0
(C6-Clo) aryl (C1-C6) al kyl car bonyl (Ci al kyl car boxy( CiF- C6) al kyl ,
- (G -0B) al koxycar bonyl (C, - C6) al kyl - Clo) S‘i koxycar bonyI (C, -
- C6)al kyl, (G -C6)al koxy(Cl-C6)al k rbonyg Co4dl kyl , am nocar bonyl ,
(G - C6)al kyl am nocar bonyl, ((C1- a anm nocar bonyl ,
(C6-d o) aryl am nocar bonyl, (C6-Clo) aryl (CCI - C6) al kyl am nocar bonyl ,
am nocar bonyl ( Ky Jos 12 (L - (€ : .
((Cl- 06) al kyl )M@@éﬂgﬁb}g@%ﬁ— : B 30 8l sheny
Cl o) aryl anmi nocar bonyl (C, - C6) al kyl , gceivli-githanksdifamamidear bonyl ( C, - C6) al kyl ,
am di no, guani di no, & Gﬁh@qoms&and%a eké%:yrg@ igcbre;(a(’f.g b§3) Aletrih JodHbIE o that
ureido(Cl- Co6)al kyl, (Cl-Co kyl ur ei do(Cl -
((C1- C8) al kyl ) SgRcaReddl Exares éfP kyl, (C2- ©9) het er ocycl oal kyl ,
(C2-C9) heteroaryl, (C2-C9)heter ocycl oal k&s@@le%) al kyl and (CZ-
C9) heteroaryl (C 1-06)alkyl; R4 is (RS (C6-Cio)aryl,
(RSQ) , (C3-C, o)cycl oal kyl, (RSQu), (C2- S‘J eteroaryl,
(RSQq) r (C2- C9) het erocycl oal kyl , wheggi Nil S 1, 2, 3 or-F5; Qis
(Cl-C6)al kyl; gisOorl; RS isq, ndepe derﬂ ly|8el ecte m
(C2- C9) het erocycl oal kyl car bonyl; - @) h | nyl ,
(C2-C9) het eroaryl (Cl - C6) al kyl am I’b.QQ%/)N C9) het er oar yl am nocar bonyl ,
( C2- C9) het er ocycl oal kyl (G, - C8) al kyl affi noar bonyl

5-Chloro-2-{2-[3-(4-fluoro-benzyl)-3,98-diaza-bicyclo[3.3. 1]non-9-yl}-2-oxo-ethoxy}-N-
10 (1H-tetrazol-5-yl)-benzamide

The title compound for Example 98 is prepared by a method analogous to that

described in Example 30.



(Cl - o) al kyl sul fonyl am nocar bonyl, (Cl-C6)al kyl sul fonyl am no(C1-

C6) al kyl am nocar bonyl, urei do(Cl-C6) al kyl am nocar bonyl , 19 APR 2005
(Cl-C6)al kylureido(C, 1 9 APR 2005 -80 C6)al kyl am nocar bonyl ,

((C1-cCo)al kyl ) 2urei do(Gi - C6) al kyl am nacar bonyl, hal o( G -

C6) al kyl am nocar bonyl, (Cl-C6)al kyl caT7l§0nyI am no( G - C6) al kyl am nocar bonyl ,
hydr oxy( Cl - C6) al kyl am nocar bonyl, am nosul f onyl (Cl1- C6) al kyl am nocar bonyl ,
car boxy( G - C6) al kyl am nocar bonyl , (CLx &l kyl am nosul fonyl (G -

C6) al kyl am nocar bonyl , am no(Cl- C6) al kyl car bonyl am no, (Cl-C6)al kyl am no(Ci -
C6) al kyl car bonyl am no, carboxy(C i -C6)al kyl carbonyl am no, carboxy(C i -
C6) al koxycar bonyl am n - 2am no( G - C6) al kyl car bonyl am no,

acet yl ani no( G ?ce) a|”k§‘?'%é‘gr“§8r%?%ﬁ°%!‘pa( acetyl ) ((Gi - 08)al kyl ) ani no( Cr

Co6) al kyl car bonyl am no, (Cl-C6)al kyl sul fonyl am no( G - C6) al kyl car bonyl am no,
cyanoguani di no( G - C6) al kyl car bonyl am no, (( -C6) al kyl cyanoguani di no( G -

C6) al kyl car bonyl ani n X),

((C1-Co)al kyl)2 afn{)gua}i S{ rﬁ(Ci -R@) al kyl car bonyl am ng.1, am nocar bonyl (C i
- C6) al kyl car bonélyarri no, d ')aocar bonp o(C, o ﬁ)p?l )aar bonyl am no,

(C1- C6) al kyl am nocar bonyl am no(C - al ky no,

(( G - 06) al kyl ) 2ani nocar bonyl ani no( ck- ¢gy: am no, (§2-

C9) het eroaryl (G - C6) al kyl car bonyl am ( gcycl oal kyl (G -

C6) al kyl car bonyl am no, am nosul fonyl (O aponyl am no, hydroxy(G -
C6) al kyl ur ei do, am no(Cl- C6) al kyl urei do,

(Cr-C6)al kylam no(Ci -C(,)al kylureido, ((Cil-

C6) al kyl) ' i [ . .

(C2-C9) het%grghgyc 83@%?}’@Q%%%gﬁdﬁglﬂﬁ?g?fdg,haf&- C9) het er oar yl ur ei do,
(C2- C9) het er oanyis (2,8, oy s} kyl ureido, (C 1 - C6)al kyl sul fonyl ureido,
am nosul fonyl (C1- C6) al kyl urei do, am nocar bonyl (Ct- C6) al kyl urei do,

( C1- C6) al kyl anici®€&f Bony! (Gi - 6) al kyl urei do, ((Cr

acetyl am no(G - l,ur el do,

(acetyl) ((G - cé')qgl)'%gé’%’f%( G - 06) al kyl urei do, carboxy(G - 06) al kyl ur ei do,
hal o(Ci - ©86) al ik 9yl fRBydranm ’®, 1221 N6 (45im 15(0, ) a2, Ky s 4 K, drayd ancanaot ail
(C1-C6) al kyl am no(G - Cg6)al kyl sul fonyl am no,

((Cl - 06) albey andafinraad(ir kess aptd; tam lrawsy bafi no,

acetyl am no(C ﬁg ehl%/rlﬁ_ul fonyl am no, (acetyl)((Cl-C6)al kyl)am no(C, -

X is C(O), C(S) or CHy;

Y 1s CH;;

Z is oxygen, NR® or CR''R'?;

each R' is independently selected from hydrogen, hydroxy, hydroxysulfonyl,
halo, (C;-Cs)alkyl, mercapto, mercapto(C;-Ce)alkyl, (Ci-Ce)alkylthio, (C-
Ce)alkylsulfinyl, (C-Ce)alkylsufonyl, (C;-Cg)alkylthio(C;-Cs)alkyl, (Ci-
Co)alkylsulfinyl(C;-Cg)alkyl, (Ci-Ce)alkylsulfonyl(C;-Ce)alkyl, (C;-Ce)alkoxy, (Ce-
Cjo)aryloxy, halo{(C,-Ce)alkyl, triflucromethyl, formyl, formyl(C,-Ce)alkyl, nitro,
nitroso, cyano, {Cs-Cio)aryl(Ci-Ce)alkoxy, halo(C;-Ce)alkoxy, trifluoromethoxy, (Cs-
Cy)eycloalkyl, (C3-Cr)eycloalkyl(Ci-Cealkyl, hydroxy(Cs-Cr)eycloalkyl(C 1-Ce)alkyl,
(Cs-Cy)eycloalkylamino, (C3-Cq)cycloalkylamino(C)-Ce)alkyl, ((Cs-
Cr)eycloalkyl)((C1-Ce)alkyl)amino, ((Ci-Cr)cycloalkyl(Cy-Ce)alkyl)amino(C; -
Ce)alkyl, cyano(C;-Ce)alkyl, (C2-Cr)alkenyl, (C2-Cr)alkynyl, (Ce-Cio)aryl, (Ce-
Cro)aryl(C,-Ce)alkyl, (Cs-Cio)aryl(C,-Ce)alkenyl, hydroxy(C,-Ce)alkyl, hydroxy(Cs-
Cio)aryl(Ci-Ce)alkyl, hydroxy(C;-Cg)alkylthio(C1-Ce)alkyl, hydroxy(C;-Ce)alkenyl,
hydroxy(Cz-Ce)alkynyl, (C,-Ce)alkoxy{C;-Cs)alkyl, (C1-Ce)alkoxy(Ce-Cio)aryl(Ci-




C6) al kyl sul fonyl am no, urei do(Q -C6)al kyl sul fonyl am no,

(C1- C6) al kyl urei do(C - ©6) al kyl sul fonyl am no, 19 APR 2009
((C1-C6)al kyl ) 2urei do(d - C6) al kyl sul fonyl am no, (G -

Co6) al kyl sul f onyl am no(Ci - C6) al kyl sul f?ayl anm no, cyanoguani di no(Gi -

C6) al kyl sul f onyl am no, carboxy(C - C6)dFkyl sul f onyl am no, (G -

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

((C
C6) a: ty: )%M&mmm@@@(%&mlw|(€sﬂﬁlow:l(m(mnlkcan(@o€a)ah«yhyuﬁm o
R e e G

%) alcﬁ)y?') Y AL COIRSL T Copleping Gl (G

C6) al kyl ansjatigl),drompl@Cealkyl, @WﬂWF@&ﬂkﬂaﬂmnﬂJ@@ HCk aligpll, d €no,

C3) hot or oA FtcatlsBing o o m Bl chgRkH K- ( co.
o) al kyl cUANBGIATB R "ﬁg@ﬂ"?@@bgaan.%%"% (ggenoguanidine, (&

Q) het er oCaliodatirgtamagi st hlhl, (OFL.SMyheatatCL )L iinalC

C6) al kyl cyanoguanl di nQ, ) het er oar yl g al kyl ((::yano uani di no,
am no( G - Cerjlal tgﬁéq;]]@y(y&ﬁrbgpﬂgmno ((Ci-Cs alkoxycarbonyl)( Ce)alkylamino,

C, - 06) al
E:s) al ki/?) ahéﬁo?‘%g‘?‘c%w %ogﬁ%ﬁ?‘d (@6@‘% lﬁéx&%ﬁ’%‘é”{f (Ca -
o) al k| CXRpGaIS(T CaTRAPsatidsy, (CRDAMKpARABORI 04 Ol payi(

C6) al kyl anmi nocar bonyl al kyl cyan

% uani di no,
i on{ OBkt (5o C el AR 1z ke B R Gar ey, (Ce

TR HTICT SR R i o o o v

am nosul f @ WQWI(QJG}WC,((Q?a]@hzh@@@l(@}rw)ﬂﬁyl c@@d@(@w ani no,
acetyl am no - C6) al u\g@‘am no, facety )(& - C6) al kyl ) am no(C

C6) al kyl auﬁs)vdkyl,((Cz (ZB% ysaboyy GnaCk)yle’h: Ce@)cdm&(Caﬁﬁe Oxycarbonyl(Cl

) T o L s 5 S BB Ror

cyano(C - €0)afbfah@BtaBonyl, ((C1-Cs)alkyl)aminocarbonyl, (Cs-Cio)arylaminocarbonyl,
(Cs-C)0)aryl(C,-Cs)alkylaminocarbonyl, aminocarbonyl(C,-Ce)alkyl, (C;-
Ce)alkylaminocarbonyl(C,-Ce)alkyl, ({(C;-Cs)alkyl).aminocarbonyl(C;-Ce)aikyl, (Cs-
Cho)arylaminocarbonyl(C,-C¢)alkyl, (C,-Cs)alkylaminocarbonyl(C,-Cg)alkyl,

amidino, guanidino, ureido, (C,-Cg)alkylureido, ((C,-Cs)alkyl),ureido, ureido(C;-
Cealkyl, (C;-Ce)alkylureido(C;-Cslalkyl, ((C,-Ce)alkyl);ureido(C;-Cs)alkyl, (C2-
Co)heterocycloalkyl, {C,-Cg)heteroaryl, {C;-Co)heterocycloalkyl(C)-Celalkyl and (Cs-
Co)heteroaryl{C;-Cg)alkyl;

R*is (R’Qg)(Cs-Cio)aryl, (R*Q(Cs-Cio)cycloalkyl, (R°Qq)(C2-Co)heteroaryl,
(R°Qy)(C2-Co)heterocycloalkyl,

wherein fis 0, 1, 2, 3, 4 or 5;

Q is (Ci-Ce)alkyl;

qisOorl;

R’ is independently selected from: (C;-Co)heterocycloalkylcarbonyl, (C»-
Co)heteroarylcarbonyl, (C,-Cg)heteroaryl{C;-C¢)alkylaminocarbonyl, (C»-
Cs)heteroarylaminocarbonyl, (Cz-Co)heterocycloalkyl(C,-Ce)alkylaminocarbonyl,
(C:-Cg)alkylsulfonylaminocarbonyl, (C-Cg)alkylsulfonylamino(C,-
Ce)alkylaminocarbonyl, ureido(C;-Cg)alkylaminocarbonyl, (C,-Cg)alkylureido(C;-



(C2- C9) het er ocycl oal kyl oxycar bonyl anmi no(C, - C6) al kyl am no, (C2-

C9) het er oar yl oxycar bonyl am no(C, -C6)al kyl am no, cyanoguani di no(C 1-

C6) al kyl ami no, (C, - 06)al kyl cyanoguani di no(C, - C6) al kyl anino, ((C, - 19 APRI00%
C6) al kyl ) 2cyanoguani di no(C, - C6) al kyl arg) urei do(C, - C6) al kyl am no, (C, -
C6) al kyl ur ei do( Cl- C6) al kyl ami no, ((C,- 86) al kyl') 2urei do(C, - C6) al kyl am no,
am nocar bonyl oxy(C, - C6) al kyl am no, hydroxy(C, - C6) al kyl carbonyl am no, (C, -

C6) al kyl al@a)ﬂﬂqdﬂmmpt]drb@)dfﬁ@ii Ey)alkafl)bwnr;db(ﬁn%alkylammocarbonyl halo(C)-

A o Aol A

am nosul f a X no(C, -
&) o kyl caPRoRSiC @%ﬁkﬁﬂz‘%%%%@%%lk%?%s%“% %@F‘%hﬁg%hﬁ*?l (

C8) al kyl cambomx(ca@dm]iymxﬁﬂno@ﬁ'bahﬁyd(hFﬁfa)d((ﬂam{rﬁ:)sa]lfmw(ﬁn no( c -
o)l b < LS o o %;sawgﬁsﬂ@a@% R
o o AN e NSRS o o

C9) het er Otliy,)}alllaﬁlykatbm@ﬂhﬂmxbl G((Ill-ltﬂa)alkyl)zammo(cl Cf,)alkylcarbonylammo
(C2-C9) heteroarqu%CI C6) al kyl car bonyl am

(C2- C9) hetaéff%‘é%fl G1y) 1@“&aehafaiwneda%mﬂ%n{lpﬁalkyb@?mo(cn-

et LRI B P oo .-

- C6) al ky!| @pandgeatidiaoyd,a0i)alkylcarbonylamino, (C1 Cﬁ)alkylcyanoguamdmo(cl-

C9) het er oGy IBATIMHIGOB LSy oD DR it ASBI B IS, ( C2

C9) het -
nghgtgg i\ W yb% L of Jo am no, ureido(Ci -
o) al kyl B R ERIRER PR M ony o AG, AR ?%ﬁ A

((C1-Co) aldg)dlﬁmmr@mlﬁno (C(i)ceel)dqyjflwmmodmbommo@(ﬂncmn@(@bdﬁ@amm| ur ei do,

(C2- C9)heter oarK ‘&1 yanoguani di no) , am nosul fon){
am no( C, - (¢ fglkyamingarbonglaminy({CaiGejalkaearegny] a@B?»a(lQ%yl sul fonyl ,

((i- o) ZHE%H%%M@ L PR A B AL BB ol For!

am no(C, - @)mﬁodrmﬁymﬁmbizﬁﬂmbsulfoﬁyt(c.-cﬁ)alkylcarbonylammo, hydroxy(C-
Ce)alkylureido, amino(C,-Cs)alkylureido, (C;-Cs)alkylamino(C;-Ce)alkylureido, ((C:-
Ce)alkyl);amino(C,-Cs)alkylureido, (C,-Co)heterocycloalkyl(C,-Cs)alkylureido, (C,-
Co)heteroarylureido, (C,-Co)heteroaryl(C;-Ce)alkyltureido, (C;-

Ce)alkylsulfonylureido, aminosulfonyl(C,-Ce)alkylureido, aminocarbonyl(C;-
Ce)alkylureido, (C,-Cg)alkylaminocarbonyl(C,-Cs)alkylureido, ((C;-
Ce)alkyl),aminocarbonyl(C;-Cs)alkylureido, acetylamino(C,-Cs)alkylureido,
(acetyl)((C,-Cg)alkylyamino(C,-Ce)alkylureido, carboxy(C,-Ce)alkylureido, halo(C,-
Ce)alkylsulfonylamino, amino(C,-C)alkylsulfonylamino, {C;-Cs)alkylamino{C;-
Ce)alkylsulfonylamino, ((C,-Ce)alkyl);amino(C;-Cs)alkylsulfonylamino,
acetylamino(C1-Cy)alkylsulfonylamino, (acetyl)((C,-Cs)alkyl)amino(C,-
Ce)alkylsulfonylamino, ureido(C,-Cs)alkylsulfonylamino, {C,-Cs)alkylureido(C;-
Ce)alkylsulfonylamino, {(C,-Ce)alkyl),ureido(C,-Cs)alkylsulfonylamino, (C;-
Cs)alkylsulfonylamino(C;-C¢)alkylsulfonylamino, cyanoguanidino(C;-
Ce)alkylsulfonylamino, carboxy(C,-Cs)alkylsulfonylamino, (C;-
Ce)alkylcyanoguanidino{C,-Cg)alkylsulfonylamino, ({C;-
Ce)alkyl);cyanoguanidino(C,-Cs)alkylsulfonylamino, aminocarbonyl(C;-
Ce)alkylsulfonylamino, (C,-Cs)alkoxycarbonylamino(C;-Cs)alkylsulfonylamino,



C6) al kyl am no(C, - C6) al kyl am nosul fonyl, ((C1-C6)al kyl)2am no(Gi -

€6) al kyl anmi nosul fonyl, (C2_C9) het eroaryl am nosul fonyl, hydroxy(C, - 19 APR 2008
Co6) al kyl am nosul fonyl, (d -C6)al koxy(Cl-C6)al kyl am nosul fonyl, ureido(C, -
C6) al kyl am nosul fonyl, (C,-C6)al kyl ur %do(c C6) al kyl am nosul fonyl ((C, -

C6) al kyl ) 2ur ei do(C, - C6) al kyl am nosul f (C1- Co) al kyl sul fonyl am no(CI -
C6) al kyl am nosul fonyl, (C, -C6)al koxycar bonyl am no( C, - G6) al kyl am nosul f onyl ,

(C2- ) hatmmam}foﬂl}dahkwbmbyn)dr@b@d)dkylam(@,sul@ﬁ)ﬂﬂd{iylbembm,gﬂ@onyl , (C2-
CB) ol ky| 2 RIRRU BRI e TGO ALt GBP BRI Cos UL 1 onyl (<22
C9) het er ogs y% . unukﬁli'd?lg'ﬂnr p&c@?c@%)%ﬁ&%@ﬁ {Ayulﬁc yIEEhR, ‘M:ﬁc{é‘a%ﬁ&'l'((f:.?nw (C2-

C9) het erocﬁc al kyl'am n bonyI am nosul fony

hal o( C, - @Q)aliftathine(OEC))akkylsatfsnylimmy| (Cx C, - C6) al koxycar bonyl am nosul f onyl ,
urei dosul fonyl, (C -C6)al kyl ureidosul fgny] Cl - C6) aI | ) 2ur ei dosul f onyl ,
hydr ogen, CoMigtar @ﬁb? oaﬂgyiﬂxawéanx lgmie(Ch ﬁ)élkY]r‘FB‘('f‘é'b)ﬂ?BmO( 2C6) al kyl t hi o,

6 O e G B o SRS o

hydroxy(Cg ¥ ¥uanidifo, {©) yeyandguhrilline] @, - C6) al kyl , forrryl,
nitro, mtfg%)ﬁ&)}gga%uo hal oq @DMH(?IEO))(/ dg'?rlfl uoro(d 1 9 APR 2005 -83

C6) al koxy Cgmﬁm@qmw@dm@swmdqm(@z Gy)bytérqmlﬂ@lk roxy( C3- d o) cycl oal kyl

S o AR L ks

d - o6) al ahiasp,(Ee)al ?;Ldohﬁhm Ci-
Elgldroxy% Czd(6 alﬁﬁéﬁlg@%g&ﬂﬁ&w@ a ?(Gjl Ptk Cg) al kog (((CIG Clo)aryl,

( C6- A 0) arGshalky).o8)mi(ko allef&nynmgu@mmr@@ymmoymimm&ﬁ ((C1-C6) al kyl ) 2ani no,

(G ggi e T R LS R TR S S
C2- G Jllﬁi@l -
ECB d 2)) gyc?@%ﬁ%(k&%ﬁ G @ghgtgﬁyno ?%Grh-no S(gi kyl car bonyl am no,
(CL-Go) Kf&i@}kﬂ)z?tggydcmenyi{C(C@a@)camg?n ldmpbbwaebeCrréfo)aX ino,
oa
%g%/gro@% Wgéﬂmﬂ?ﬁl 5&%‘) ﬁ@@&yglﬁ}lg}?é ycar bonyI anmi no, (C2-

Cﬁ)alkylsulfonylamino(C]-C(,)alkylammo, (C;-Ce)alkoxycarbonylamino(C;-
Ce)alkylamino, aminosulfonyl(C,-Cg)alkylamino, (C;-Co)heteroaryl(C,;-
Ce)alkylamino, acetylamino(C,-Cs)alkylamino, (acetyl)((Ci-Cs)alkyl)amino(C;-
Ce)alkylamino, (C,-Co)heterocycloalkyl(C;-Cs)alkylamino, {(C,-Cs)alkyl)amino(C;-
Ce)alkylamino, (C;-Cs)alkylamino(C;-Cs)alkylamino, (C-Cs)alkoxy(Ci-
Ce)alkylamino, (C,-Cg)alkoxycarbonyl(C,-Ce)alkylamino, cyano(C,-Cs)alkylamino,
(C2-Co)heterocycloalkyloxycarbonylamino(C,-Ce)alkylamino, (C,-
Co)heteroaryloxycarbonylamino{C;-Cg)alkylamino, cyanoguanidino(C,-
Ce)alkylamino, (C;-Cg)alkylcyanoguanidino(C,-Ce)alkylamino, ((C;-
Ce)alkyl);cyanoguanidino(C,-Ce)alkylamino, ureido(C,-Cs)alkylamino, (C-
Cg)alkylureido(C,-Cg)alkylamino, ((C;-Ce)alkyl)ureido(C,-Ce)alkylamino,
aminocarbonyloxy(C,-Ce)alkylamino, hydroxy(C,-Cs)alkylcarbonylamino, (C;-
Ce)alkylaminocarbonyl(C,-C¢)alkylcarbonylamino, ((C;-Ce)alkyl};aminocarbonyl(C,-
Ce)alkylcarbonylamino, (C;-Cg)alkoxycarbonylamino(C;-Ce)alkylcarbonylamino,
aminosulfonyl(C,-Ce)alkylcarbonylamino, hydroxy(C;-Ce)alkylamino(C;-
Cg)alkylcarbonylamino, ((C,-Cg)alkyl);amino(C,-Cs)alkylamino(C-
Ce)alkylcarbonylamino, (C;-Cg)alkylamino(C;-Ce)alkylamino(C,-
Cg)alkylcarbonylamino, amino(C,-Cs)alkylamino(C;-C ¢)alkylcarbonylamino, (Ci-




C9) het er ocycl oal koxycar bonyl am no, hal o(C 1-C6) al kyl carbonyl am no, (C 1-
C6) al koxy(d - C6) al kyl car bonyl am no, (Cl-C6)al koxycar bonyl (C, - 1 9 APR 2005
Co6) al kyl car bonyl am no, ((C, -C6)al kyl carbonyl) ((C1-C6)al kyl )am no, ((C -
C6) al koxycar bonyl ) ((C, - C6) al kyl ) am no,,.(C - C6) al kyl sul fonyl am no, ((d -
C6) al kyl carbonyl ) ((G -C6) al kyl ) am no,'8(2C3- Cl o) cycl oal kyl ((C, -C6) al kyl )am no,
((A- Co)al kyl sul fonyl) ((d -C6)al kyl)am no, (C2-C9)heteroarylsulfonylam no,
(C6- d o) &wallexty(ngs)akkiylaming(Ces>sRilkylearhorsldniiony(Ce{ ( C, - C6) al kyl ) ami no,
car boxy, carb I C6- C, ryl (Q - kox rbonyl ,
(a- 063/a| @h&?ﬂf‘t&)&ﬂ?ﬁ 08%(??58%‘3}/(1@‘%@5 ér@ﬁ%%@%&ﬂfﬁ%@ﬂmn&%a d

C - | kyl b |,
am no( G, - €6)afyidariscih g?%m%%g@@era&g&m?%% 8@5) al kyl car bony

((C,-C6)al kyl y2am n | car bonyl aryl carbonyl ,
(C2-C9) he(b)iﬁmdyclﬁﬂﬂ@ﬁi)ﬂﬂidnylaﬂanmQﬁb‘Ca)h@@ﬁeaﬁ’I@anhl(l(@Cﬂ%halawﬂmar bonyl ,

Egg{ gggg{%{;@@)ﬁlﬁé%%&%%]%vﬂécg m%) al ESH%"/( - C6) al kyl car bonyl oxy, ((Cr
e A AR

am nocar b@R)alkKyiarliemydnkiyid a(@lnﬁg.)alkpmﬂ}fbnylammo(cl C¢)alkylaminocarbonylamino,
(C1-Co) al ké. am nocar bonyl ( Co) al kigl ani nocar bonyl, (carboxy(Cl
CG) al kyI ) & ﬁéﬂéﬂﬁoﬁw@n}f @me@; efljdw Yiamings P{lﬁﬁm%’) Kyl am nocar bonyl ,

(o no( AR ARI SRR ino e G s kRl b g bory am o o
((C6- C Olﬁ)ll\éte}wl@kﬁﬁrb r(y z(lﬁ{laxﬁﬁh@hrbﬁhﬁﬁrﬁi@ureldo(cl-

han(ClCGaIk Iureldogé CGaI C6- d o) urei do
((C-%)a E ot Gl Ak iioy (G STk zurerdolC:-

(? ?:llog:g) al @V@/{P{S’g %""{‘%@‘%@ %‘l’@‘lc)eéﬂ%g)’h&?‘d"i(%'ApR 7005 -84 gl yci nami do, (C

| - 06) al kyl,Hewsh aﬁrﬂ%yﬂlﬂi L laii(Gp-Co fafitylsul fonyl, (C)-
06) al koxy(d - ﬂ?‘lk Icggrl%g]rﬁzzﬁ_ ci nami cliﬁg am(ng-caﬁaboyrilsu oYt
e

06) al kyl )@6)adi¢>«hamnd&1 Coaky yldk%@s)b&cw taqmo(@e)@dm;yl)é@l&wwg( (Cl -

o) al Kyl BT T S RIS gl yci narm do. (o

((C6- Ct 0) @ Mefdrbeycloalkylsulfonyl, amino(C;-Ce)alkylaminosulfonyl, (C)-
Ce)alkylamino(C,-Cg)alkylaminosulfonyl, {(C;-Cs)alkyl);amino(C;-
Cs)alkylaminosulfonyl, (C; Co)heteroarylaminosulfonyl, hydroxy(C;-
Cg)alkylaminosulfonyl, (C;-Cg)alkoxy(C,-Cs)alkylaminosulfonyl, ureido(C,-
Cs)alkylaminosulfonyl, (C;-Cs)alkylureido{C,-Cg)alkylaminosulfonyl, ((C;-
Cs)alkyl)ureido{C;-Cs)alkylaminosulfonyl, (C;-Cs)alkylsulfonylamino(C;-
Cg)alkylaminosulfonyl, (C,-Cs)alkoxycarbonylamino(C,-Cs)alkylaminosulfonyl, (C,-
Cg)heterocycloalkyloxycarbonylamino(C,-Cg)alkylaminosulfonyl, (Cs-
Co)heteroaryloxycarbonylamino(C;-Cg)alkylaminosulfonyl, aminocarbonyl(C,-
Ce)alkylaminosulfonyl, cyanoguanidino(C,-Ce)alkylaminosulfonyl, (C,-
Co)heteroarylaminosulfonyl, (C;-Co)heteroaryl(C;-Ce)alkylaminosulfonyl, (C»-
Co)heterocycloalkylaminosulfonyl, (C;-Ce)alkylcarbonylaminosulfonyl, halo(C;-
Cg)alkylcarbonylaminosulfonyl, (C,-C¢)alkoxycarbonylaminosulfonyl,
ureidosulfonyl, (C;-C)alkylureidosulfonyl, ((Ci-Ce)alkyl);ureidosulfonyl, hydrogen,
hydroxy, hydroxysulfonyl, halo, mercapto, (C,-Cs)alkylthio, (C;-Cs)alkylsulfinyl,
(C1-Ce)alkylsulfonyl, carboxy(C;-Ce)alkylsulfonyl, (Cs-Cio)arylsulfonyl, (C»-
Co)heteroarylsulfonyl, (Ci-Ce)alkoxy, hydroxy(C;-Ce)alkoxy, (Cs-Cio)aryloxy,
trifluoro(C,-Cs)alkyl, formyl, nitro, nitroso, cyano halo(C;-Ce)alkoxy, trifluoro(C;-



C6) al kyl am nocar bonyl ) gl yci nam do,

((C6-d o) aryl (C - C6)al kyl am nocar bonyl ) ((G - C6)al kyl ) gl yci nam do 19 APR 2005
(C6-C o)aryl am nocar bonyl gl yci nam do, ((C6-

Co) aryl am nocar bonyl ) ((Cl - C6) al kyl ) gl yci nam do, al ani nam do, (G-

C6) al kyl al ani nami do, (C2- C9) het er oar yi83- ani no( C2- C9) heteroaryl, (Cl -

C6) al kyl am no( C2- ) heteroaryl, ((Cl -C6)al kyl)2am no(C2-C9) heteroaryl, (C2-

C9) het er o@)llmxy, arﬁﬁﬂ(@39039611(6kﬂqw@@b%ﬂéalk}ﬂﬁid?@%%@b1@69@41@43((33 (Cl -
C6) al kyl suI f onyl am_nocar bonyl (Cl - c)azal Koxy - 06) al kyl sul fone/l am no(Cl -
06) al koxy 1) @WK%’P@PB@T?D@ e r@@a(liiynyl (Cs Cio)aryl, (Co-Cip)aryl(C

b C
Cani novar SERNPYLY %@@%C@w@?@ Pl BRR CEra L e
((C - C6) aldg)alRy2iafd, AodicRy: MI’MWJ Hy@ox G0 ,ACHulk oy @ Jatkdnf(Ce-  C6) al koxy,
am nocar bonyl am no Co6 aI kox (Cl-Co6)al kyl am nocar bonyl am no( C2-
0B) al Koy CriRl - (CoTaoRgiiCrimalisous Boing: Gdekzlamaycm(@xé@)almmwm-

s i il e

(C2-C9) heg Balk{deAné 08! dePheyoro lammo C,-Co)heteroc cloalk (C;-
barblturyl am no( (‘ée “@gﬂ Kk Icarbo?ﬁamaryno \/\/ner(e2 9) G - y IY( 1 S

optional | ﬁs)a&ManmCéchcwdoalﬁml(&1 @abnikybamupg, (§e+(é@albﬂ0ﬁbomlmmoogen,
am no, o] al .kox fur er bt't ted
(C2- C9) he?@‘r’é@)ﬂgﬂog‘y‘?&m@%@lﬁf’# (f@f‘j '@?@5& msklyl " and cycl oal kyl ,

or the twe, OFQUDHNIOIBSRBIMIMBRE B d Rl9car bonyl am no wher e
R19 is a nitrogen “containi nl . ]&gnheter cycl oac%)l which is optionally

substi t ut é]d)hfetmbdye}oalhyldarlmmylaunnd mz-@@bnmwarﬁlek)@atlmdyfarrdm,((cz-_l - C6) al kyl,

hydr ogen, CoCEYSIOR KO ERSTEs ar YO GO D R TR Al Kyt .

286 862)?131%1 ?@x?@y ?)ﬁﬂ(ﬁcg&ggﬁw&%gpg% rﬂﬁa{ Cl -yégl i;nylkyl car bonyl (Cl -

Cs) al kyl , ca)aﬂkymhmmlno,«@r-C@)andylcyrmyn@eaOa)aﬂwl)mmno -

() o Lo RO S 0 o S SRR R (50, LS P 2005,

?édf 0gen, dfaikyiEBnsnlc, (EFakdaihy) (3 e QaRy -‘éﬁ)a%)ﬁdn%}ib: (@ydroxy,
Ce)alkyisulfonyl)({C,-Cg)alkyl)amino, (C,-Co)heteroarylsulfonylamino, (Cs-
Cio)arylsulfonylamino, ((Cs-Cg)arylsulfonyl}((C;-Ce)alkyl)amino, carboxy, (C:-
Celalkoxycarbonyl, (Cs-Cio)aryl(C;-Cg)alkoxycarbonyl, (Ci-Cs)alkylcarbonyl,
carboxy(C;-Ce)alkylcarbonyl, amino(C,-Cg)alkylcarbonyl, (C;-Ce)alkylamino(C,-
Ce)alkylcarbonyl, {(C;-Ce)alkyl)amino(C,-Cg)alkylcarbonyl, (Cs-Cip)arylcarbonyl,
(C,-Co)heteroaryl(C,-Ce)alkylcarbonyl, {Cs-Cig)aryl{C,-Ce)alkylcarbonyl,
hydroxy(C;-Cs)alkoxycarbonyl, (C,-Ce)alkoxy(C,-Ce)alkylcarbonyloxy, ((C,-
Ce)alkyl),aminocarbonyloxyaminocarbonyl, hydroxyaminocarbonyl, (C;-
Ce)alkylaminocarbonyl, ((C;-Cs)alkyl);aminocarbonyl, (Cs-C)g)arylaminocarbonyl,
(C6-Cio)aryl(C,-Cg)alkylaminocarbonyl, aminocarbonyl(C;-Cs)alkylaminocarbonyl,
(C1-Ce)alkylaminocarbonyl(C;-Ce)alkylaminocarbonyl, (carboxy(C,-
Cg)alkyl)aminocarbonyl, (C;-Cg)alkoxycarbonyl(C,-Cg)alkylaminocarbonyl,
(amino(C,-Cs)alkylyaminocarbonyl, hydroxy(C;-C¢)alkylaminocarbonylamidino,
hydroxyamidino, guanidino, ureido, (C,-Cg)alkylureido, (Cs-Cip)arylureido, ((Ce-
Cg)aryl)ureido, (Ce-C o)aryl(C,-Ce)alkylureido, halo(C,-Cs)alkylureido, ((C-
Ce)alkyl)({Cs-Cio)arylyureido, ((C,-Cs)alkyl)rureido, halo(C,-Cs)alkylcarbonylureido, |
(halo(C,-Ce)alkyl)({C,-Cg)alkyl)ureido, {(C;-Cg)alkoxycarbonyl(C,-Cs)alkyl)ureido,



_

C6) al koxy, hydroxy(C, -C6)al kyl, (C,-0C6)al koxy(C, -C6)al kyl, am no, (d -

Co6) al kyl am no, ((C, -C6)al kyl)2am no, (C, -C6)al kyl carbonyl am no, ﬁ

Cs) cycl oal kyl car bonyl am no, (C3-C8)cycloal kyl (C, -C(,) al kyl carbony n@PerUS
(C, - C6)al koxycar bonyl am no, (C, -C6) aléyl sul f onyl am no,

(C6-C, 0) aryI carbonyl am no, (C, - C6)al xycar bonyl (C, - C6) al kyl car bonyl am no,
(C6-C,0)aryl (C, -C6)al kyl carbonyl ani no,

(c5C o y;m(amldms:m&;alladglmnymﬂo( @hiroeyhoRyElycinEmito, (G-

Co6) a C

(C3- nglcyg{ %%@56%@10 OHB Cir@g)l%‘? kginopasbony(Cir  oxy car bonyl ami no( CL
- Co6) al kyl heins ' P yl,

(Co. G, 0) ans y? %E%)é) al &?%‘?L%@%@‘?@@Fgﬁ%@ﬂ@m

C9) het er oﬁ@dllqé)gﬂwmﬂlmdm (O s JalkpaydaytonylaBingCy) ar y! sul fonyl amno, (d -

C6) al kyl 1- C6) al I -
o) al ko1 an %@s%(qaa%wﬁé&cmml SI6r €SBV ERNBER DA am no, (O
b b I C, - C6) al kyl,

o Sapat oy XSy ) b oo an oG9 b
ggl) O|(E | C&M%m%;m})g[)bwcggmm’«gﬁcﬁg?mi Ce)aﬂoyiwzﬁ;lﬁ?i@r@d)k@h (C -

al ky arB a al kyl ) 2am no al ky

boxy ( Cts namidg; (Cer o ardsbripiglreoamidsy ¢
it S e (€ oyl .
t he prowsot en @1 { pyrlgn% %ﬁﬁ -C6)alkyl, gis 0 or
1, R5 can Omusg,&dlmhadldfo; (E@-C&)Betglro@q@ mns(cst(w)i@ptﬁbmgar(dpxy( C -
Co6) al kyl am nocar bon t er garyl am nocar bonyI amino, ((C, -

CG) al kyI a 161705 CZo‘?éh ’(0@51 ((%9 QBRWI)ZWWZ§9) egrpatkdycar bonyl ami no,

ur ei ;:Io( C, @éﬁé ﬁr?{l}?‘l ﬁg,g‘%?%m éf%é}'c %mﬁ%?tm?@' -Co)alkoxy, (Ci-

06) al kyl cmﬁmwdmynﬁ@oﬁﬁa)oam&l c}arall@ﬂy,l (@FORalk @ fon§lamifis(C -
al kyl car bon | am né? C6) al kyl am nocar bonyl am no; with the proviso that
when R i &s Cwu?tgroml 1i(gs)dkoxy, paybaxy(fn - Cs)a@wlatnm§(czf§®71k0%yﬂ s 1; Y

IZS(?_Ero(rjma{nEnog{CF) B, R BB S, BB e b

hydr ogen; Qialicoxhy; (@,J@)aﬂ(yl)lzamﬁm@cz (l'];)'aﬂcoﬁy (CH(R)a@kylcader@la(ﬁlﬂﬂo(CQ is 1, Zis

CR 1R12, wherein R I S not equal R12 and are selected from
Ce)alkoxy, arnmocarbonylammo(Cz Cﬁ)alkoxy, (C;-Ce)alkylaminocarbonylamino(C,-
Ce)alkoxy, ((C;-Ce)alkyl)aminocarbonylamino(C,-Cg)alkoxy, amino(C,-
Ce)alkoxycarbonylamino, (C;-Cg)alkylamino(C,-Cg)alkoxycarbonylamino, ((C-
Ce)alkyl);amino{C;-Cs)alkoxycarbonylamino, (C,-Co)heteroarylamino(C,-Cg)alkoxy,
barbiturylamino(C;-Cg)alkylcarbonylamino where the (C,-Cg)alkyl is optionally
substituted with one or two groups selected from hydrogen, amino, hydroxyl, (C;-
Cs)alkoxy, carboxy, further substituted (C;-Codheteroaryl, (Cq-Cip)aryl, (Cz-
Cy)heterocycloalkyl, and cycloalkyl, or the two groups together make up a
carbocycle; and ngcarbonylamino where R" is a nitrogen containing (Ca-
Coy)heterocycloalkyl which is optionally substituted further with one or two groups
selected from (C;-Cg)alkyl, (C;-Cs)alkoxy and hydroxy;

R’ is selected from the group consisting of hydrogen, (C;-Ce)alkyl, (Cs-

Cio)aryl, (Cs-Cip)aryl{C,-Ce)alkyl, (C;-Ce)alkylcarbonyl, (C;-Ce)alkylcarbonyl(C,-
Celalkyl, (Cs-Cio)aryl(C;-Ce)alkylcarbonyl, (Cs-Cio)aryl(C,-Ce)alkylcarbonyl(C;-
Cs)alkyl, aminocarbonyl, (C,-Cg)alkylaminocarbonyl, ((C;-Cs)alkyl);aminocarbonyl
and (C,-Ce)alkoxycarbonyl; and




hydrogen and hydroxy; R4 cannot be 4- CH3SO2NH- phenyl; 1 9 APR 2005 0!8§3 mtnﬂ
the proviso that when R is hydrogen; Wis N, kis 3, 1is 0, mis G z& b
either: Xis C(O, cis 1, Yis CH, dis 1; Zis CRL1R12, wherein R' and
R12 are hydrogen; Xis CH2, cis 1; Y_is CH2, dis 1; Zis CR R12 wherein
R' and R12 are hydrogen; c is O; Y|SSCHZ dis 1lor 2; Zis CRL1IR12,
wherein R11 and R12 are hydrogen; or c is 0; Y is CHZ, d Is 1l, Zis CR'R12,
wherein RI| |3Mbmmﬁafe¢whampmddnwmecwﬁmm gimnpmohmtrmﬂn and net hyl ;
R cannot be piperidin-]- or. nor pholin-1- h the proviso that when R

s hydrogélbidmm@l\pci)ﬂ]kyg(@ C ot 6 Gt Goatks), kot s e 7 |

:?Rélgllgzabl E”iﬁﬂ g’[%%o%glk?f Etl:‘ gé@ﬁ?l%ﬁﬂﬁ @fnggl equal to 2, 3,

4, 5, or @6)a]lgMant(th[-CQalk5/Dmtﬁﬁb t(ﬂ?«Cﬁ}M‘k@l&aﬁB'onylsmhmd(Qgen Wis N k is 3,
llsO mis Z 1is CR 1R12, wherein

R and’ RLEssydonbreabemiamipo. Cairehelksi(E kaplkylsabon Bnm Gcl o 3. 3

1 | . hal
c]ygﬁganﬁ. ety FRRRS B ET CE Db R R CpRB ARl RN 0% o
g(C: s C(O O cg’}rﬁy‘lhﬁg6 (C 3:6) and | smg[;ﬁgqgg dll(ﬁgylw] %l«,:\?lali(gllc%rbogﬂﬁzﬁiggngohadl
accor di ng (§CGs- (élbm*ﬁ(l-ca)ﬂbﬂearhorm)(ﬁcs Q6M3%H(C(6) aryI or (R5)KC2-C9)

1 S B i i T RSBSOS 4
1, mand e Mi&x5&Bony@hiRo@) L Jal Ry, (@Z-C9)heterocycloalkylcarbonylmnmo(C1-
Cs)alkyl, (Cs-C)g)aryl(C;-Cg)alkylcarbonylaminoe(C;-Ce)alkyl, (Co-
Cs)heteroarylcarbonylamino(C,-Cs)alkyl, (Ce-Co)arylsulfonylamino, (C;-
Ce)alkylsulfonylamino(C;-Cs)alkyl, aminocarbonylamino, (C:-
Cs)alkylaminocarbonylamino, halo(C;-Cg)alkylaminocarbonylamino, ((C;-
Ce)alky!);aminocarbonylamino, aminocarbonylamino{C,-Ce)alkyl, (C,-
Ce)alkylaminocarbonylamino(C,-Ce)alkyl, ((Ci-Ce)alkyl);aminocarbonylamino(C,-
Ce)alkyl, halo(C;-Cg)alkylaminocarbonylamino(C;-Ce)alkyl, amino{C,-Ce)alkyl, (C,-
Ce)alkylamino(C;-Ce)alkyl, ((C-Cs)alkyl);amino(C;-Ce)alkyl, carboxy(Ci-Cs)alkyl,
(C1-Cg)alkoxycarbonyl(C,-Ce)alkyl, aminocarbonyl(C;-Ce)alkyl and (C;-
Ce)alkylaminocarbonyl(C,-Ce)alkyl;
with the proviso that when R* is phenyl or pyridyl, Q is (C,-Ce)alkyl, q is 0 or

1, R® can be selected from the group consisting of carboxy(C-
Cs)alkylaminocarbonylamino, (C,-Co)heteroarylaminocarbonylamino, ((C,-
Ce)alkylamino)(Cs-Co)aryl{C;-Ce)alkyl, amino(C;-Ce)alkoxycarbonylamino, (C;-
Ce)alkyl, halo(C,;-C¢)alkyl, aminocarbonyl, ureido(C;-Ce)alkylcarbonylamino, (C,-
C¢)alkylcarbonylamino(C,-Cg)alkylcarbonylamino, and (C,;-
Cs)alkylcarbonylamino(C,-Cs)alkylaminocarbonylamino;

with the proviso that when R'is hydrogen; Wis N; kis 0, 1is 1, mis 0; X is
C(0O),cis1; YisCHy dis 1; Z is CR!'R'%, wherein R' and R'? are hydrogen; R*
cannot be 2-(4-bromophenyl)-5-methyl-1H-indole;

with the proviso that when R! is hydrogen; Wis N; kis 0, L is 1, m is 0; ¢ is 0;

YisCHy, dis1; Z is CR''R'?, wherein R'! is not equal to R'? and are selected from
hydrogen and hydroxy; R* cannot be 4-CH1SO;NH-phenyl;




respectively, or k, 1, and mare zero, zero and 2 or 3 respectlvely 1 9 APR
1005 -87 6. A corrpound according to claiml1, wherein R4 is phenyl, ) % -
C6)alkyl, qis O or 1, and at |east one R5 is selected from (C2- 19 PRIBS
C9) het er oar yl am nocar bonyl, (C2-C9) he?ﬁr oaryl car bonyl am no, (C, -

C6) al kyl sul f onyl am nocar bonyl am nosUl'f onyl am nocar bonyl, carboxy(C, -
C6) al kyl cyanoguani di no, car box ?2 C9) het er oaryl ami no,

( C2- C9) het er oamyithsth fpovwiso, thaf @heICR) fiehydrogeny W ig N2 ka9 Bhbised, anrs 0 0snd,
(C2- C9) het %r oaryl carbonyl, (C2- C9)heteroaryl (C, -C6)alkyl carbonyl,

car boxy( C® hE’rC6) al kyl am nocar bonyl am no, (C2-

C9) heteroaryl am pog )er‘ﬁé' By '?QCPEaHtlQﬁ%/(ZCns éﬁ)‘ﬂ‘kﬂlfc%ﬁq{w'aﬁ&"mbare( C2-

C9) het eroaryl (C, - C6) al kyl arii no, car boxy ) al kyl am nocar bonyl ,
car boxy( ChydrGggmgl kyl sul fonyl am no, (C2-Cg) het er oaryl am nosul fonyl

carboxy(d - C( aIk | sul f I yzla
car boxy(C, - Cb) 2r Hoh F lscéﬁ@’o%}%/é ZOB) K Wrgel‘em R'' and R" are

car boxy(C ‘ﬁgg koxycar bonyI am no, hydroxyam nocar bonyI
(C, -Co)al ER/( onyl am nocar bonyl ( C, - C6) al koxy

(C2- 09) het er oaeyi 0CY-ICOHR, Haxy or 2¢drib CRY (KEZ; @era:haksz‘i‘anal Bl GR-Hp@jaicoxy
(C2-C9) het er oaryl am no( C2- C6) al koxy, am no( C, - C6) al kyl car bonyl ,
(C, -Co6)al Ryl am no(C, - CG) al kyl carbonyl, ((C, -

C6) al kyl ) 2am b kamina, (Cl-
C0) a1 ko) 22 nglpc 0o Bk Lpabeny cw ook BV ol SRRERTVE S B
Co6) al kyl C@él@@wﬁaﬂﬂ{}ﬂm man@ﬁ@,th}qﬁ) al kyl urei do, (Cr-C6)alkylam no(C, -

C6) al kyl ur gi do, %zal kyl)2am no(C C6) al kyl urei do, am no(C, -

C6) al ky|s&¢mgﬁpmnd(nd-y mpjplRilidy C, - C6) al kyl sul f onyl ami no, ((G, -

08 al ky! i nof Gy PHTLIS RO Mitea MR S Ach €% Bl Pl Fomy1

ani no(C, - ¢§ aiYkiWGH?prﬁL@H@VRPnWherem R' and R" are hydrogen; and R* is 3-benzyl-
(C -Cp)al kylam no(C, - C6) al kyl cyanoguani di no,

((Cl-Ce) aBl&jdh)immynlm([wrlmrunklyﬂmnbgﬁmm@d agnnot be equal to 2, 3, 4, 5, or 6;
am no(C, - I%:%/al kyl am nosul fonyl, (C, -C6)al kyl am no(C, - C6) al kyl am nosul f onyl ,

((C -Co6)a | ) 2am no(C, - C6)al kyI am nosul f onyl ,
((C - G6) al kyl argifiahé %%oqhawﬂle(n@ droksal; 1W?1'é7NnI@,153 ané 000G 6,38)al koxy,

am no( C, - C6) al koxycar bonyl am no, q ) al k I alm 13 .
C(O),cis1; Y is CHz,dlsl ZisCR''R wherem R are hydrogen R

cannot be 3-benzyl-3,9-diazabicyclo[3.3.1]nonanyl.

2. A compound according to claim 1, wherein R' is hydrogen, halo,
cyano, nitro, trifluoromethyl, triflucromethoxy, (C;-Ce)alkyl, hydroxy or (C;-
Cg)alkylcarbonyl.

3. A compound according to claim 1, wherein ¢ is 1; X is C(O) or CHz; d
is 1; and Z is oxygen, NH, or CR''R"2,

4, A compound according to claim 1, wherein R* is (R*){Cs-Cg)aryl or
(R*){(C,-Co) heteroaryl, wherein fis 1 or 2.

5. A compound according to claim 1, whereincis 1; X is C(0); dis 1; Z
is oxygen or CR''R"%; W is nitrogen or CH; and |, m and k are zero, zero and 2 or 3

respectively, or k, 1, and m are zero, zero and 2 or 3 respectively.



C6) al kyl') 2am no, (C6-C, o)arylam no, (C6-C o)aryl(C, -C6)al kyl am no, am no(C, -
C6) al kyl ami no, (C2-C9) het er ocycl oal kyl ami no, 19 APR 2005
(C3-C, o)cycl oal kyl (Cl -C6) al kyl)am no, (am no(C, - C6)al kyl ) am nocar bonyl ,

gl yci nam do, (C, -C6)al kyl gl yci nam do, __al ani nam do, (C, -C6)al kyl al ani nam do,
hal o, (Cl -C6)al koxy, (C, -C6)alkyl, ha183( C, - Co6)al kyl,

am nocar bonyl (Cl - C6) al kyl urei do, (C, -C6)al kyl carbonyl, (C, -

C6) al kyl sul fony?l am mocor(npbwﬂ&):airamlgmbfamyl‘azhi:n&b(l!f, s@hr@f k@lig{@pocar bonyl , 1
9 APR 200 8 am nosul fonyl , am noegar

ur ei do( C, Lyl s 4RToand B‘o‘ﬁ%t ong Ry H’oﬁ??ﬁ%g’r%ﬂn( - 06) al kyl ani nocar bonyl ,

(G 06) ol Eyero R ERD RS AR ARantiRb il GA ! carbonyl am o

C6) al kyl c &tk dwthmy\l@ﬁﬁaoc%bﬂylkmamsmmmmﬁw@mm catb“oﬁ?a(ﬂ] hal o(C -
C6) al kyl sul foniqyam no, Co) al kél car bonyl am no(C kyl am nocar bonyl .
7. A conpbi @maqanghl@q; cellbam( 2-Gathstespanyl mnncs (@,f:p 9l|eroaqs

&) het or oS5 T meRlach (R el BB G ClnProaRAGR PG (&
C6) al kyl S@gflﬁbeé@?l(@PC@)rah@beongﬁbms C@Ma@l@mﬂméé&emwmmr@xy( C, -

C6) al kyl cyanoguani di no, carboxy k‘g het er oaryl am no,

(C2- C9) he@ﬁ@wmmbonylemmmmex ﬁm—&iﬁ)ﬂlkyh{@zﬂmﬂe@aaryl oxy

s oy ( o BRAIRE RE bR, oSt S Al iRy FERORACE: bony! ani no,

car boxy(C 3R] QRarhy = C6) al kyl am no,
car bong Cceggg)gdlu'lﬁﬁélhglm nocédr:gcg})eteriﬁ]mg@k%ﬁiﬂ@) al I,k(y suI fz)nyl zlm no,

( C2- C9) heCeladaspl rrylmgghomﬁw a@mlmwy(@rbox&@ack)ylkwlaﬂ@nyl

car boxy( FEBRFROCTkES; RO ol iR B R chegyaminocarbonyi,

hyd RO k
(G- OO} ot of e ““‘f°‘2:‘é“"§r“k°?§”’°%"“c%‘?g’8‘gy%é* Ay oy N PR by,

(C2-C9) hetl@bow(@hﬁﬁa’nkb(lﬂmlwa(:k)@kpxy,( m%me@rommlwcwﬁﬁm
(Cg) alcﬁilfil) Eé’rlﬁ(’%( glﬂ&%’%@iﬂ%éﬁ (rggi}ﬂyyl%{m% @E Cpﬁ)@g)’]ﬁf‘rlbﬁr%la@(gbnyl amno, (C, -
C6) al kyl ag pnkyPharfdbed KEhaayRaAMoh g amtho(€ (-Ehnfi8)attonyladans, 1e(-Cl -
Ce)alkylamino(C,-C¢)alkylcarbonylamino, ((C,-Cg)alkyl);amino(C;-
Ce)alkylcarbonylamino, amino(C,-Cs)alkylureido, (C,-Cs)alkylamino(C;-
Ce)alkylureido, ((C;-Ce¢)alkyl),amino(C;-Ce)alkylureido, amino{C;-
C¢)alkylsulfonylamino, (C;-Ce)alkylamino(C,-Cs)alkylsulfonylamino, ((C,-
Ce)alkyl);amino(C;-Cg)alkylsulfonylamino, amino(C,-Cs)alkylsulfonyl, (C,-
Ce)alkylamino(C,-Ce)alkylsulfonyl, ((C,-Cs)alkyl);amino(C,-Ce)alkylsulfonyl,
amino(C,-Ce)alkylcyanoguanidino, (C,-Cs)alkylamino{C;-Ce)alkylcyanoguanidino,

{(C,-Cs)alkyl);amino(C;-C¢)alkylcyanoguanidino, amino{C,-Cs)alkylaminosulfonyl,
(Cy-Ce)alkylamino(C,-Cg)alkylaminosulfonyl, ((C;-Ce)alkyl),amino(C;-
Cg)alkylaminosulfonyl, ((C,-Cs)alkylamino){Cs-Cig)aryl(C;-Cg)alkyl, amino,
amino(C;-Cg)alkoxy, amino(C,-Cs)alkoxycarbonylamino, (C,-Ce)alkylamino, ((C;-
Ce)alkyl);amino, (Cs-Cio)arylamino, (C¢-Co)aryl(Ci-Cs)alkylamino, amino(C;-
Ce)alkylamino, {C;-Cy)heterocycloalkylamino, (Cs-Co)cycloalkyl(C;-Cs)alkyl)amino,
(amino(C,-Cs)alkyl)aminocarbonyl, glycinamido, (C;-Cs)alkylglycinamido,
alaninamido, (C,-C¢)alkylalaninamido, halo, (C;-Ce)alkoxy, (C-Cs)alkyl, halo(C,-
Ce)alkyl, aminocarbonyl(C,-Ce)alkylureido, (C-Cg)alkylcarbonyl, (C;-
Cs)alkylsulfonylamino, (C;-Cs)alkylsulfonylamino(C;-Ce)alkylaminocarbonyl,



C6) al kyl car bonyl am no, ami no(C, - C6) al kyl ur ei do, (C1-C6)al kyl am no(C

C6) al kyl ur ei do, ((Cl-06)al kyl)2ani no(C, - 06) al kyl urei do, am no(C,- 9 APR 2005
Co6) al kyl sul onyl am no, (C C6)al kyl am no(C, - C6) al kyl sul fonyl am no, ((C, -

C6) al kyl ) 2am no(C, - C6) al kyl sul f onyl arri o, am no(C, -C6)al kyl sul fonyl, (C, -

C6) al kyl ami no(C, -06)al kyl sul fonyl, ((C -086)alkyl)2an no(C,
- Co6) al kyl sul f onﬁ_ am no(C, - C6) al ké%‘c anoguani di no,
(C, - C6) al Rypingsy @q)d; almpgqrhgmdygﬁdg oall§ ammocarbonyl aminocarbonyl(C;-

aﬁncnog:%) a:ég’Qyﬁﬁ'}gﬁﬁgw@%ﬁnk&ﬁ{@ﬂﬁwg@”a‘%m%a(nenodg)e dI0£<y'| am nosul f onyl
C -Co6 L) SxHidrh - -
EEC CGg gldléy:]%m no) Cfag}imclloo ary PéﬂgiBArB al k m?%n?ﬂ?)lkylcgrgoﬂ%l?%im ():lal koxy,

ari no( C, - Ca)alitylendsonuianaing( rﬁia)aikylémmc@ex)ban}dwnam preidq, halo(@i-9 APR 2005 -89

O b M A ol o am v

(C3-G o)cycl oal kyl (G -C6) al kyl )ami no, (am no(C i -C6)alkyl)amn nocarbonyl,
gl ycinam do, (Ci -0C6)alkylglycinam do, al ani nam do
(d - o) al kyl al &ni nari ctmlptamdrawadbgrtqb(am 1C@haﬂekyRmsepyddyl Qa3 {Ci-

Co6) al kyl c I | sul f C1-C6) al kyl sul f onyl am no(d -
CGg al kgl aﬁ‘bir m’r%ﬁﬁ%ﬂ égﬁ?ﬁééﬁﬁtf’%&a}/s S%(%Wﬁ@?&biﬁ ) urgl do(Gi - Y (

Co6) al kyl a ﬁjar:ﬁ\&}r negar bonyl

am) nocgr bo@nz}?% %gg a?%ﬁfﬂcﬂrgﬁgdrjﬁ??%hﬁo urel ddg( Cl- C6) al kyl c)altr bonyl am no,
(a- ) CF?(a:Gg)dllg&s@?ny]amagaﬂﬁnyl aﬁiﬁ?whlfmi)damhoagbmmﬂ arbok§(Ci-

i -C6)a car bonyl am no [ m nocar bonyl a

hfél6 ?(F& ?é@)ﬁ)ﬂlfé%y l%ﬂncw@oxré% %ﬁfm@aﬂl%i{}z E @(t@rﬁlslﬂ?onyll "

- a o claim ere
phar macgutl mg{epaccégg 8%?)53%}83#?& | ogggﬁ%t?gg@?%% gg?fp%)unds are sel ected
from al kalQq)hwetradryl@i-Copatkylcasidngl, |cm<boeﬂﬂlicﬁbm1t3&hmmbmrbusylatmmn(€w or

wat er - sol ubl e am ne addition salts, N peth I ucgm ne- ( &,éum ne), the

| over al k%me%mwm%ﬁmn%%@%ﬂﬁlscﬁ i et Carly acceptabl e

AN e BRSNS L T

ngtsfgflte e Cgﬁ“gﬁ‘i“?%?zﬁhm (C%@H@te@oarylamﬁlﬁisel,forml toatoxy(Gei d citrate,
Cy)alkylsulfonyl, carboxy(C,-Cs)alkylamino, carboxy(C;-Ce)alkylcarbonyl,
carboxy(C,-Cs)alkoxy, carboxy(C;-Ce)alkoxycarbonylamino, hydroxyaminocarbonyi,
(C1-Ce)alkylsulfonylaminocarbonyl(C,-Cs)alkoxy, (C:-Co)heteroaryl(C;-Ce)alkoxy,
carboxy(C,-Cs)alkylamino(C,-Cs)alkoxy, (C-Cy)heteroarylamino(C;-Ce)alkoxy,
amino(C;-Ce)alkylcarbonyl, (C;-Ce)alkylamino(C,-Cs)alkylcarbonyl, ((C;-
Cs)alkyl);amino(C,-Cg)alkylcarbonyl, amino(C;-Ce)alkylcarbonylamino, (C;-
Ce)alkylamino{C;-Cg)alkylcarbonylamino, {(C;-Cg)alkyl),amino(C,;-
Ce)alkylcarbonylamino, amino{C,-C¢)alkylureido, (C;-Cs)alkylamino(C,-
Ce)alkylureido, ((C;-Cs)alkyl);amino(C,-Cg)alkylureido, amino(C;-
Ce)alkylsulfonylamino, (C;-Ce)alkylamino(C,-Cs)alkylsulfonylamino, ((C;-
Ce)alkyl);amino(C,-Cs)alkylsulfonylamino, amino(C,-Cs)alkylsulfonyl, (Ci-
Ce)alkylamino(C;-Ce)alkylsulfonyl, ((C;-Ce)alkyl);amino(C,-Cs)alkylsulfonyl,
amino(C,;-Cg)alkylcyanoguanidino, {C;-Cg)alkylamino(C;-Cs)alkylcyanoguanidino,
((C1-Ce)alkyl)amino(C;-Ce)alkylcyanoguanidino, amino(C,-Cs)alkylaminosulfonyl,
(C-Ce)alkylamino(C;-Cs)alkylaminosulfonyl, ((C,-Cs)alkyl)2amino(C,-
Cs)alkylaminosulfonyl, ((C;-Cs)alkylamino)(Ce-Cio)aryl(Ci-Ce)alkyl, amino,
amino(C;-Ce)alkoxy, amino(C,-Cg)alkoxycarbonylamino, (C,-Ce)alkylamino, ((C;-



succi nate, nal eate, fumarate, gluconate, saccharate, benzoate,

met hanesul fonate, ethanesul fonate, benzenesul fonate, p-tol uenesulff®ppg gpnd
panpate salts. 9. A pharmaceutical conposition for treating or preventing a
di sorder or condition selected from autoi mune di seases, rheumatoid
arthritis, type | diabetes (recent oﬁ@et), | upus, inflannatory bowel

di sease, optic neuritis, psoriasis, nmultiple sclerosis, polynyalgia

rheumat i c&)alkyd)dmino, melwnnﬂd $Cs- eeol)ﬁr?l(an@e.)ah«mmo,l amfnlna(mat ory

conditions osteoarthritis, adult Respiratory Respiratory

Di stress @H&Wnef (GZr@ﬁ%VOCYcémlﬁoe%rQmM@lﬁaﬁkM](GﬂyCﬁ)alkyl)mmo

I I Q
gl Frenregr;:JcO con (ﬁ ﬂalﬂ?@arﬁ r?gé}g(r&%ﬁa@g&ﬁ%@éf%dt ﬂlﬁmﬁ ?S’ﬁ'rmlaa ?ﬁi?i (()EO;E)soci at ed

wi t h i nf eglanfiamida, (€|-Cq)allyldanthirhido, ammbwsmﬁ(c.tte@akymtéd@rog]-
Guillian-Barre, chroni ¢ bronchiti s, chronic or acute tissue, cell, and

solid or g&‘m)aﬂkmlmfa/ht(cn'ﬁslﬂék}ﬂ%ﬁfmx]@ﬁbﬂ% (Gngp)amsaifDMMIMﬁer oscl erosi s,

rest enosi I nfectivi tor a granul omatous 1 9 APR
2005 -0 sieklaraiiogEbhi A6 fogHf BadiogERA wefRGE I and sequel ac
associ at e@@ylik/larkiABERbSny], dﬂﬁhbé@b&ywl&?mkylmhiﬂﬁbﬁrbﬂﬂylt he production of
cyt oki nes and/or TNF at ‘i nfl ammat or as a consequence of decreasing

cell infi Iatmmcarhﬂnle(Gr-CB}aH‘afﬂqaﬂg)ndlaSEa@eEeldﬁ@l&6)alkyiln§b3mylmalnhefﬁlt failure,

i nked to | L-1 .ang,f rea na. or dyspnea
associ at egﬁi\laﬁ@’?@gh’qwlmé‘ﬂﬁ (gﬂ'ﬁi‘ i?mi)qa‘ﬁﬁ Nwaéﬁ%?}k%bé)ﬁ 4E6vi rus
(CW),  adenpuiidiRScarbbiyRafRing! ﬁﬂéﬁﬁsh:ilbﬁl’lﬁ%jalﬁ ghieSnyBidsinblegnes  sinpl ex), for
treating sequel ae assocliated wth infection ere such infection induces

product i olspikyderbonybamiab(GAEd)akpammogabpnygki nes and/ or TNF, fungal
meningitis, joint tissue damage, hyperplasia, parmus formation and bone
resorption, psoriatic arthritis, hepatic failure, bacterial neningitis,
Kawasaki syndr g, REaf dbcthpourifadbditin ngf cﬁﬁHtlewhéﬁé%aﬁﬁdc%h'ﬂi@anP/' yme
di sease, septic shock, cancer trauma, mal aria, in a manmal, conprising
an anount aodepmbmmquntmdomdonaaidmgompomkhlam Qelectad feom plvah meetad gatianal | y

acceptable salt or ro drug therepf, that ffectl treating or
prevent i nGrSHHe ftalea 6‘? E’&H@P{%ﬂr%ﬁﬁ”ﬁ E&FIEIAF?J& tceptabl e
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pharmaceutically acceptable organic amines; and pharmaceutically acceptable salts
selected from hydrochloride, hydrobromide, hydroiodide, nitrate, sulfate, bisulfate,
phosphate, acid phosphate, acetate, lactate, citrate, acid citrate, tartrate, bitartrate,
succinate, maleate, fumarate, gluconate, saccharate, benzoate, methanesulfonate,

ethanesulfonate, benzenesulfonate, p-toluenesulfonate and pamoate salts.

9. A pharmaceutical composition for treating or preventing a disorder or
condition selected from autoimmune diseases, rheumatoid arthritis, type 1 diabetes
(recent onset), lupus, inflammatory bowel disease, optic neuritis, psoriasis, multiple
sclerosis, polymyalgia rheumatica, 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
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| yne di sease, septic shock, cancer, trauma, and nal aria. 12. Use of a

conpound accor digng t2 pRarfiadeutichPéoniicB RN PERtiAE of preventing a disorder or
condition that can be treated or prevented by inhibiting chemokine binding to the
receptor CCR1 in 2 mammal, comprising an amount of a compound according to
claim 1, or a pharmaceutically acceptable salt or pro-drug thereof, effective in treating

or preventing such disorder or condition and a pharmaceutically acceptable carrier.

11.  Use of a compound according to claim 1 for preparation of a
medicament for treating or preventing a disorder or condition selected from
autoimmune diseases, rheumatoid arthritis, type I diabetes (recent onset), lupus,
inflammatory bowel disease, optic neuritis, psoriasis, multiple sclerosis, polymyalgia
rheumatica, 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
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13. A pharmaceutical composition for treating or preventing a disorder or
condition selected from autoimmune diseases, rheumatoid arthritis, type I diabetes
(recent onset), lupus, inflammatory bowel disease, optic neuritis, psoriasis, multiple
sclerosis, polymyalgia theumatica, 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, emphysema; HIV-1, HIV-2, HIV-3;

cytomegalovirus (CMV), adenoviruses, Herpes viruses (Herpes zoster and Herpes




condition that can be treated or prevented by antagonizing the CCRL receptor
in a manmal, conprising a CCRL receptor antagonizing effective anmolgtAPRTM®
conmpound according to claim1, or a pharnmaceutically acceptable salt or
pro-drug thereof, and a phar maceuticaglzly acceptable carrier.

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, trauma, and malaria,
in a mammal, comprising a CCR1 receptor antagonizing effective amount of a
compound according to claim 1, or a pharmaceutically acceptable salt thereof, and a

pharmaceutically acceptable carrier.

14. A pharmaceutical composition for treating or preventing a disorder or
condition that can be treated or prevented by antagonizing the CCR1 receptor in a

mammal, comprising a CCR1 receptor antagonizing effective amount of a compound

according to claim 1, or a pharmaceutically acceptable salt or pro-drug thereof, and a

pharmaceutically acceptable carrier.



