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WD 2004/ 076448 PCT/ EP2004/ 001588 CCR-3 RECEPTOR
ANTAGONI STS The invention relates to bridged bicyclic

Woz@m‘)gﬁg‘ége” vati ves that are CCR- 3 recept or PCTfEonogthasB

i sts, pharmaceutical conpositions contain

them their use for 5 treating CCR-3 nedi ated
di seases such as asthma, and nethod for preparing
these conpounds. Tissue eosinophilia is a feature of
a nunber of pathol ogical conditions such as asthma,
rhinitis, eczema ape-PREGSPTARC ANTABRTUEDNS (See
Bousquet, J. et al., N Eng. 10 J. Med. 323:
1033 1039 (1990) and Kay, A B. and Corrigan, C. J.

Mpge m%ﬁﬂlon reﬂa@es’% Helgéd B8 %c arhihetRERMByes that are CCR-3
e03| nophi | accunul ati on and activation are associ at ed
wctmoﬂaﬁ@mata; phaoreshntzdal e:pmpmtcpnﬁmoatﬂdmna them, their use for

O L BHERC St s Bt e el 57 pegaring thse

knaymmke activate eosi nophi I S (see Baggiolini, M and
Dahi nden, C. A., Irmunol 15 Today, 15:127-133 (1994),

Rot, A.'M et al ., J. Exp. Med. 176, 1489- 1495 (1992)

AT R N M T TN

| ms%n@lrﬁlglﬂsnmﬁatdﬁa pianRthRetes @EhBbudgRk 0CH L, N. Eng.

cel | types, eotaxin is selectively chemotactic for

&ddehSphi 1633¢ K88 (EP9Prand KayohnBomid Comigan, &t J-aBr. Med. Bull.

L8028 o) s o SRS bR T 100

243d:iattd FithlBBALY to bpechikl eideinapldi Hypeﬁespoﬂmkraidsm
was observed at the site of adninistration of _.eotaxin

onmstrisser hsdiatprs (CGhesrakines grch 3t RAPEMS, GABARID 406 MEL rofre
B PR b B s
308, 19123-138(194), Kol A Bk S xR S(eAT8T, 3879 { 450A92)
SebBER Eab. ForadnClin npist Yol dfs i, SUfvBr 19998 Hogpver,
grghl( Wﬁ% A REP)3 wid %%ﬁ%%&ﬁde‘ﬁé gﬁ%ﬁg&lﬂ ofiSther leukocyte

xamst asone, net hpre ni sol one and rocorti sone
bay@pbee; edtakined seﬂecttntet}etﬂierm)gadma rfgr fmsmqphﬂh (dee Gatfathebhnson,

B 6 e Biesaoh DIORH RRbOREERi 10 10,0 kloge, P- 1.t

| %ﬂﬁgg%gl IﬁLls%ng Rggcé&gﬁ&ﬁ %7, ave (PR e Vel dahih 11

lated 30 e03|no hil “survival in these
sicheadsion wiowbyerved pribe elmﬁgeﬁhdmmsuﬁtlgm at o:oi@xmlvd@ﬂ@s by

can_lead to side effects.in pati ch as

é%"ﬁé’f ST aPSHANGH SHEFHOY B ASH e A ARG LERHITR Ef’afo son,
Q;]{@Et A Biodhen i §518Y RAOE dehrhlin., L OTHNGT (199Y91T0sd6. . ez al, I.
Exp. Med, 179, 881-887 (1994); Rothenberg, M. E. et al., J. Bxp. Med. 181, 1211
(1995), and Ponath, P. D., J. Clin. Iuvest., Vol. 97, #3, 604-612 (1996)).

Glucocorticoids such as dexamethasone, methprednisolone and

hydrocortisone have been used for treating many eosinophil-related disorders,

including bronchial asthma (R. P. Schleimer et al., Am. Rev. Respir. Dis., 141, 559

(1990)). The glucocorticoids are believed to inhibit IL-5 and IL-3 mediated

‘gosinophil survival in these diseases. However, prolonged use of glucocorticoids

can lead to side effects in patients such as glaucoma, osteoporosis, and growth

retardation (see Hanania, N. A. ef al., J. Allergy and Clin. Immunol., Vol. 96, 571-
YN/E.1.2004 '




YN18. 1. 2004 WO 2004/ 076448 PCT/ EP2004/ 001588 579
wo(20996)c1@nd Saha, M T. et al., Acta Paediatrica, Vol. _

86, #2, 138-142 (1997)). It is therefore desP¢HEPEofgo1sss

have an alternative neans of treating

eog_igélophi | -related diseases w thout incurring these

- undi€(1986) ;e}ds%adhe,m Teetd., ABﬁﬁfp‘{Hdga\fﬁcatﬁfol_ R, (2200 oo

Waﬁié&l%netfr'dg %? a mej or chienol dne receptor tha

“eosi nophi 1S FEEOIYP hekerr aliespovemeins etteatin coSRAWTES elated

antlsdvel: 34 : LAt o .a rine pre-beta
Iyrr%horm I?%%@%ﬁg%ﬁ%%ﬁ g%szi‘?(flﬁ? FFES |oand MCP- 3 )

conf er rReceshinrthe GER-E races100 REE i :

p eqﬁ%?og- IﬁﬁﬁTES %ﬂd II\/CPPB (see %gﬁt;??gg&?% &g%tl%gqe’receptor
3 B0 IRRY S uss for thaiprpaponsedo ca98s) RANTES aGCRGEP-3. When
I eepl-eledi; AREESSEL. e, surface eosi nophi |l s,
Tﬁi&é; gg%?ﬁype Tﬁ)?%})?ﬁf%ﬁggg%s i P€C§%ﬂ3 hewd qobanin, RANTES
afec { i nied chahoretid spQRLAY ' e ‘
SQ{S’%B? et r eat ment ofspeosi n%ﬁ}%sﬁs:%vﬁtts %0%%}51’ RANTES
ant i1 - CCR-3%G ﬂ&%n%%t%ﬁ%ﬂ-mmﬂ » His RARBPRHAS (1996)). The

cOERDS axdeBtol & ' and MCP- 3. (gee Heath, H.
" sPiok & ABkadbn BN A GoMaoptins Toceliintype 112),
10 (desamifs and st pellsent! itighlBeeldfvafd ki SsBBs¥% shown
Ig gﬁéﬁ A‘Eﬁglf cant herein and EP application
| EE%%}% (%“‘6 L ieeHRephs Wkl amarti: CCRO89n 4b Somnpbtel CGRiBits
- @otiagphil Shémndt i Qhibity eQs il cruitment by
Eg_ermlpdne suc%ﬁgagd eot axin. Sbgsgcﬁgﬁslggﬁé# egridtedl et al., .

B 18<ah Yiel. % iy BI8-V84 (199U 8SP SRS S RLRI0%44 and
anlaaA; %x%d Wi CJ?F can be capable of inhibifing the
binding ‘or a5t 4RplrapbreRe andiiRannlicetion EPA0IBAS, hetslihyd

15 Marclp2ovicse dasclRa )t ' eosi.nophi | j nduced,

i seases, such as@gzsr:? Eﬁ%ﬂg?ﬁl{s{gg ,H?tslpﬁlgéqﬁ}éﬁlpppmgp‘é:m@nem by
&W%@@S@h@mﬁmd havi ng the fornul a:
Ar-(F)-(BE)-(CRBR) -(CHR) (M -(Q-Are wherein: (1) R
~-NR7 R6 Tis , where R6 is taken together with one
of R7 and Rs to forma bridge of one to two

bri dgg):]e d carbon atons, and the other of R7 and R3
i's hy lggfgﬁc} are bridged cyclic amine derivatives useful as CCR3 receptor antagonists

- which can be capable of inhibiting the binding of eotaxin to the CCR-3 receptor and

_thereby may provide a means of combating eosinophil induced diseases, such as asthma.

Suhy

In a'first aspect, there is provided a coinpound having the formula:

AF () —(B)—(CR'RY) —(CHR);— (D —(@)—ar'
M

wherein:

®, | o

. R6 n . ' R
- Tis , where RS is taken together with one of R7 and
R to form a bridge of one to two

bridgehead carbon atoms, and the other of R7
and R3 is hydrogen;



2 Ar is a phenyl ring optionally substituted with one,
two or three substituents selected fromCl-6 al kyl,

het er oal kyl , Cl1-6 al koxy, -COR1l5, -SO2R17,

nmet hyl enedi oxy, hydroxy, halo, acylam no, am no, nono-

or disubstituted am no, -CONR 5R16, -(Cl.6

al kyl ene) - CONR15R16, -COCR15, -(Cl1.6 al kyl ene)- COOR15
and/ or - NRL6SQ2R17; - -- - <------- R15 and R16 are
each | MQ@@B@&M HYg OysHnng @uﬁ%’ht\ﬂ‘d Githloky tgo%'i‘ %regglzbshﬁlents

Cl-6 alkyl, anmno or nono or disubstitute
i s a phepgiected mgmdhtsiablyd) hepersallogl thi&dxw-ﬂﬁ)RiﬁeSOﬁmB,
or three ustltuet seletedf{omC16aIk

het er oal RYT" %ngx%r gi8Ky> Ralpicy %‘P?I%F%’ﬁﬁg’fﬂllor

nitro, desﬂ&ﬁﬁne@&nﬁbsmm!w@d amino ; F is a bond;
Ei’s-NHCé:ONH- Igdroen RlSClGaIkyI3

or Cl-6 4 kyﬂlksl@b@tﬁio i -0OORHr ¢Lyss alkylRBe)-6OOR ™ and/or -
hydr oge 81 g, al kyl ; Q is Cl-2alkylene; inis I; :
and nis o§ %d’ esters or carbamates of hydroxy

functi orRY afid Rifage bathGRAGRANG Sy HydFedk &, L alkyl: and

i ndi vi dugl, st ereoi soners, mxtlurés of stereol omer s,

and phaqua@eGm allayly a;mmaczremmm@lwsmtedmmf

wherein , uh " het al,k Cl.6 al

radi cal %ésra nL%n ?li’/\bo ¥ﬁlfsgnqe(ﬂv&ﬁ8§w&t% “flave
been reghisti@stnn tdaleated s G Y alkyl, Im&%@ﬁpﬂee Laakoxy halo,
sel ect ed from t he group consisting of - ROR,
and _S( jfigprowptbyk nfirq, or srenionerdisubstituted ﬂnmloc 2) Wit h
the up F&ﬁp&pm ng that the point of attachnment of the

“het eroa radi cal is through a carbon atom wherein
Ra |sEhydﬂH@@£0)M¢yj, Cl.6 alkyl, C3.7 cycloalkyl, r
R? is hydrogen;
_R4 is C1.¢ alkyl, or Cy ¢ alkyl substituted with hydroxy ;
R%is hydrogen or C,.5 alkyl;
Q is Cy.salkylene;
mis1;and

n is 0 to 4; and

esters or carbamates of hydroxy functional groups in compounds of Formula 1,
individual stereoisomers, mixtures of stereoisomers, and pharmaceutically
acceptable salts thereof;

wherein

the term “heteroalkyl” means a C]_ﬁ alkyl radical wherein one, two or three
hydrogen atoms have been replaced with a substituent independently selected from
the group consisting of -OR’, -NRR°, .and ~S(0):R? (where n is an integer from 0
to 2}, with the understanding that the point of attachment of the heteroalkyl radical
is through a carbon atom, wherein R® is hydregen, acyl, C;.¢ alkyl, Cs.7 cycloalkyl,

2a




2a or C3.7 cycloalkyl Cl6 alkyl; Rb and R are

i ndependently of each other hydrogen, acyl, CJ alkyl,
C3.7 cycloal kyl, or C3_7 cycloal kyl Cl al kyl; and when
nis 0, Rdis hydrogen, Cl.6 alkyl, C3_7 cycloal kyl,
or C3_7 cycloalkyl Cl 6 alkyl, and when nis 1 or 2,

Rd sCl 7cc|oa|k| cl oal kyl
cﬁ!f 3- aFW‘PalkJQ ﬁyﬁ alkcgz%ﬁ RN Gre lq)‘g"ﬁli’ﬁild@lﬂ%oéfa@ pthisT hdrogen,

Oﬁcc(:ﬂ' C lg,lal%k@_ cﬁﬁl Rﬁ he .8 c%l&?ﬁté/i f{@lgyls a@d {yﬁgﬁ G 0, R%is

ere dr ogen
c@m:[rggetrkﬂ, 5 alkyl E3ﬂ y:y:d:lodkkly br Ci.; &yciddiinl Clgfaﬁ{}y landrwhenn is 1

e%s a'sr lfyéwﬁﬁc@ﬂé‘?{e%ﬂ%&@ﬁﬁé %jﬁ‘id@%;?mggcylammo

Cﬁ’l@h@ﬂﬂllﬂlkyﬁhn@nhpaﬁl fRltaringsl 4 alkyl; the term
dlsubstltut ed am no" neans a radi cal -NRR” where R

athe term “acyld epransie rdical €@ rwheBiRas hyclqygen (Rﬁalkyl Cs7.

séé%o%g(y;y%écctydo%gr?g? ?yé&(gl? Bg%llﬁ’égrl Hl? aL E]gﬁtl cal

CRETRMH! ik SHOsWRARM IR0 B ricAY APl sﬁwaﬁ&E kI alkyl, C;.
| anount of a conpound as defi ned above and

pisieleatkalien Cad dygloalikyt-Eps alklyl excipient. In a third

HR000h g B s RS RO i ROang

inependohil PreprésARCC A, dIR, OF 1 ByOUIRALBICAS cﬁf"fa“ﬁg@one

for the manufacture of a .medi canent conpri si
mor e conpounds -as defined above for the treatnment of

D Scfe%éﬁc? a%p'éa@tgﬁggé ngs 0}5}% dﬂo&’gﬁhﬁnﬁ?&ﬁ%a? coﬁB&WEé&pnsmg a

sed or mu
therapwtlcqﬂr)) ef@"@)w@ QRBA)t of (aCRPrevnd B defPedrabiove 36d wiphnmiaeutically
accept{b%j g)%nﬁ@u.zood'/ 076448 PCT/ EP2004/ 001588 R8 7--N R7 6

In a third aspect, there is provided the compound as defined above for use as a

medicament.

In a fourth aspect, there is provided a use of a compound as defined above for the
manufacture of a medicament comprising one or more compounds as defined above for the

treatment of a disease treatable by a CCR-3 receptor antagonist.

Disclosed is a compound of Formula (I):

Ar—Fy—(E)——(CR’RY) —(CHR )= (T)———@)~—A:‘
®

25

wherein:
30

2b
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Tis R, where R6 is taken together with. one of RC
and Rs to forma bridge of one to two bridgehead
carbon atons, and the other of R7 and BY is £ ??0%99?1588

WO 20487 4¢8ir agen and R9; Ar and Arl are, indepehden

each other, aryl or heteroaryl; 5 F is allcylene,

al kenyl ene, or a bond; E is selected from

- C(=0O N(R10) - -SCEﬁ\I(RIo)_-N(Rll)C(zO)N(RlO)
N(Rll)S@N(RlO) N(RI")C(=S)N(R10)-, -N(R1)C(=0 - ,
-N(R11) SQ2- , - 2) (=0 CH(R13) _ and
- CH(R13) C(=0Q) N( , ere: R10, R', R12 , and R 3
are, indepe ach ot her, hydrogen, alkyl, 10
acyl, hal oal | yl, hﬁg{l cyl, cycloal kyl al kyl, aryl,
aral kyl , aral kenyl , eroaryl . het er oar al kyI .
het er ocyisl oal | ¢ het er aatheyd R mtake(nabggth@w)‘hone of R" and

Cotl on 1ot oot s BibflnagtRLaplio ol St o ger

aghNRE 1§§élé0te@fré‘fh|}@ﬁfo el bYd RR,Y ar al kyl oxy,
het er oaryl , gt eroary I oxy, het er oar al kyl oxy; 15 or

al t er na aﬂélz‘yf amm@n@dm@y ﬂfﬁ@acbevﬂtem@wﬂ Qrd@éftrhmfl Wit h
the nitr.Q and .. carban_at to which they are
attachgrd1 %ﬁ@’% c?%@ili?e ?Iaﬁ%rf a het er ocycl o or

het er 0@ ¥lselebied Heph LopahNgR b, qﬁR =OINE®)-, -
groups sel ected f R3 and are pendepltlg
of eachVE: ﬁsp;NayEbr )Q(’R%]N(Ra PR )C(?@)- NRDSSs-, -

gsgﬁﬁuﬁy&hgﬁg&@gﬁk@i}’he ero ?%]y‘a) h%rocyc? yl,

‘heterocy@'y| kR, hatret arl hﬁybendeﬁ@y ks kdch,dlg; hydrogen, alkyl,

C(=0 -zl )il ene)-C(O 2Z1, where Z' is al kyl ,

hal oal ky! acyamai@%gbf CYﬁ]é’IaBa Wplgﬁlkylaﬂyﬁf BYYy aragiilrgalkenyl,
nmono- i K y )
ar al kyl oxgé, é[ﬁg’?é’r}%gé} &? ]&ﬂfétﬂ gtlrer 403]1 Ph@%ehyf@(ﬂa& Mme)
het er oar aC(ésﬂ))@ZWherRE ik alklyy dzamgﬁ{}rl Qﬂkcﬂdyk];(élbal@lloxy, hydroxy,

a\cl:(al IO)abI ealﬁgi‘)bé‘glng’t ‘liierﬂrl]%fbswl I Safﬁ%t&it%??%;]: g@@%’é&%ﬁxﬁr%‘?ﬁ{ﬂo"%

o1 2 e s saoalo, e,

PCT/ EP2004V (iehE88ely, R and R may be taken together with the nitrogen and
carbon atoms to which they are attached, respectively, to form a
heterocyclo or heteroaryl ring optionally substituted with up to two
groups selected from R'™;

R’ a:qd R* are, independently of each other, hydrogen, alkyl, alkenyl,
halealkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heteroaryl,
heteroaralicyl, heterocyclyi, heterocyciyla]kyl, heteroallkyl, ~(alicylene)-

| C(=0)-2", or -(alkylene)-C(O),Z", where Z' is alleyl, haloalkyl, alkoxy,
haloalkyloxy, hydroxy, amino, mono- or disubstituted amino, aryl,
Varalkyl, aryloxy; arallcyloxy, heteroaryl, heteroaryloxy, or
| heteroaralkyloxy; |
R’ is hydrogen or alkyl;
Q 18 ~C(=0)~ or C;palkylene;
R? is attached to any available carbon atom of ing T and is selected from.

lower alkyl, hydroxy, lower alkoxy, halo, cyano, trifluoromethyl, trifluoromethoxy,
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or a |ower alkyl substituted with one of hydroxy,
| oner al koxy, halo, cyano, trifluoronethyl, or

trlfluororrethoxy R14 is selectedfromlovver -
WOHB()&'V ﬁ, | ower al koxy, halo, cyano, trifl uo?ﬁ?@%?f’%bss

trifluoronmethoxy, and a | ower alkyl substituted with
one of 5 hydroxy, lower allcoxy, halo, cyano,

Er f Ilo%ér%ﬁ%‘l IEM’éleh&Ed gr'i prolgbl QF BWE:B gb)’weﬂ NSy, Ball cyhmo,

drugs, I vid I SOmers,
nmm@uﬁ&@d®®lmsaﬂEMﬁmmamﬂxmharnaceuticalIy acceptable

lts t f. 10 A t th d
ZZf. ﬁeaﬁa%fﬁ%@qeaw T S B D SLGep e cveno
thgr? 4&;1 éfoﬂetho%gein%rar BeAhiRyt Jﬁ%sﬁﬁtéd%ﬁ‘ Bne of
conpoun S he conpound of and

(1), wherein
Abkdake, beikhalihenyalo, cymIDSUﬁIuOSOIaethln dr H‘EIHOSOIQQﬁh@-‘GY ed
from-C(: ONRlO) -N(R11) C(=O N(Rl 0) -, -N(R11)C(=0)-

. N mg) =opely R13) -, and COH(R13) C(=0) N( RL2) -

Wer. e: and R13 are, independently of each

ot her, hy8rogen or ml; 20 or alternatively, R12 and
Ridodreghindivikien] isoges, merxtunes of istraems; and afermaneuticallyrasepptable
atons_to ich they are attached, respectively, to

f §H#A HETeRkt er ocycl 0 or heter oaryl ring optionally
substituted with up to-two groups selected from Rt4

R3 and R4 are, independently of each other, hydroge

al kyl, al |Aleoywithin2s: ¢apraniy is deaee sbavadgiey ‘6#11 be referred to

a&kg§¢]ﬁﬁg%%é§@%?gjgpn%%%§ egﬁk%wngcamgQngallcyl

ﬁfbst it ufRcoMpoRad oﬁ(l)’,'Whe@eﬁﬂ' lcyl, aryloxy,
ral kyl oxy, h@teroaryl heteroaryloxy, or

het er oy aye bath pkenybrp- : 30 R? and Rl4 are
| ndepe&dengq%dsel ected from met hyl , ethyl, hydroxy,
nmet hox *cyano, trifluoronet hyI or

trifl ug rreteb@y rora d=0)NR")-, NERCEONRY)-, -NRHCE0)-,
NERP)C(=0)CHR?)-, and CHR®)C(=O)NR -, where:
R R R!? apd R® are, independently of each other, hydrogen or
alkyl;
or alternatively, R* and R may be taken together with the nitrogen and
carbon atoms to which they are attached, respectively, fo form a
heterocyclo or heteroaryl ring optionally substituted with up to two
groups selected from R
R? and R” are, independently of each other, hydrogen, alkyl, alkenyl,
haloalkyl, heteroalkyl, or —(a]kylcne)—C(EO)azl, where Z is alkyl,
haloalkyl, alkoxy, haloalkyloxy, hydroxy, amino, mono- or
disubstituted amino, aryl, aralkyl, aryloxy, aralkyloxy, heteroaryl,
heteroaryloxy, or heteroaralkyloxy;
Qis —CHs—;
R? and R' are independently selected from methyl, ethyl, hydroxy,
methoxy, halo, cyano, trifluoromethyl, or trifluoromethoxy; and

nis 0 to 2.
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ni sOto2. 4 WD 2004/ 076448 PCT/ EP2004/ 001588 (iii) The
corrpound of (i) or (ii), wherein T is selected from
(R)n (R) NENV (R)n (Rn, and

5Y
WOW’PFG“Sand RO is attached to any avail abl e chEr 004081788

of ring T and is selected fromlower alkyl and
hydroxy, and nis 0 to 2. (iv) The conpound of (i),
wherein 10 Ar is a phenyl ring optionally substituted

”El/hl onﬁejtjér oeﬂ? O‘thﬂ!a %}:’ ’t{x@%%%g is %gelf%?_]@&n Lh&8%:

met hyl enedi oxy, hydr oxy haI o, acylam no, am no, nono-

or disubstituted an no, R15R1

gRE) - CONRL R16(R9300R15 - (af kyl en 5
and/o 15 ' NR16S0 5 an are edc
i nde tFy hy al k n kyl,

mono |subst|tut anﬂﬁd} 20 (v) THB),
conpound of (tVv), wherein Ax is sel ected fron1pheny|,
4-chl oro nyl, 4-nethyl phenyl, 4-nmethoxyphenyl,

ul f onyl phenyl , 3, 5-di met hoxyphenyl, 3, 4-

di me phenyl, and 3,4, 5-trinmethoxyphenyl. 25 (vi)
The und of (i), wherein F is a bond. (vii) The
ne of (i) to % wherein E is )
mﬁy@eﬁ@p N(lpa\)'aﬂa lgicarbon atom of ring T and is

N 1 are hydrogen
o&ﬁ%%ﬁé$ﬁ5%%m%§i§ﬁ&mﬁ?§ gﬁgzﬁi lgpgjgéken t oget her WD
20041076448 PCT/ EP2004/ 001588 w th the nitrogen and
carbon atons to which they are attached, respectively;

t @ RLET Rl mPbund of (i), wherein

Aris a phenyl ring optionally substituted with one, two or three substituents
selected from alkyl, heteroalkyl, alkoxy, -COR", -SO,R",
methylenedioxy, hydroxy, halo, acylamino, amino, mono- or
disubstituted amino, ~-CONR'’R'®,
~(alkylene)-CONRR', -COORY, -(alkylene)-COOR' and/or -
NRS OzR”; '

R and R'6 are each indspendently hydrogen or alkyl; and

and

RY is alleyl, amino or mono or disubstituted amino.

(v)  The compound of (v}, wherein
Ar is selected from phenyl, 4-chlorophenyl, 4-methylphenyl,
4-methoxyphenyl, 3-methylsulfonylphenyl, 3,5—dirnethoszpheny1, 3,4-
dirnethoxyphenyl, and 3,4,5-irimethoxyphenyl.

(vi}  The compound of (i), wherein F is a bond.
(vii) The compound of any one of (i) to (vi), wherein

E is -CEOINER Y-, NRHCEONR™)-, or NRP)CE= O)CH(R”)
where R and R!? are hydrogen or lower allyl, and R' and R* are taken together

th
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20

formO ; where RI8 and R19 are sel ected from hydrogen
and lower alkyl. 5 (viii) The conpound of (vii),

WO%%%%H R18 R19 N\ ; Eis O ;andms0. (ix) Pgﬂ@%ﬁﬂ;‘%sss

of (i), wherein io0o R3 is hydrogen;

hydrogen, nethyl, ethyl, 1-nethylethyl, isopropyl,
1- hydroxyet hyl or 2-hydroxyethyl. (x) The conpound of
( Mﬂl,thMﬂ&bﬁéﬂbﬁﬂ&aﬁﬁoﬂ Foly &6 GURMA; thénde Badld, respectively, to
1-nethyhet yl. gxi) The conpound of any one of (i) to
(x), ein ®Yj N T Is or 20 (xii) The conpound of
(i), whergin/Qis -CHz-. (xiii) The conmpound of (i),
wher ei n: /6 2004/ 076448 PCT/ EP2004/ 001588 Ar' is a
phenyl 3TN fonal |y substituted with one, two or
t hree substj tuent selected from al kyl, heteroallcyl,
al koxy, hab , trifluoropeth H nitro, or nono- or .
dfosmbst i t uted ani ﬁ&er@?e@d “rare selevtod fiven bYdrpgsn anyl lower

rein Ail is 4-chlorophenyl or 3,4-dichlorophenyl.
(XVy~™ The conpound of Formula (Il): (R20) 21)9 (E)(
4r( ) / 10

(viil) The compound of (vii), wherein
Rm\ 13
N

\

19

/
+—N
Eis © ; and m is 0.
(ix}  The compound of (i), wherein
R3is hydrogen; and
R*is hydrogen, methyl, ethyl, 1-methylethyl, isopropyl, 1-hydroxyethyl or

2-hydroxyethyl.

(x)  The compound of (ix), wherein
- R%is hydrogen; and R? is 1-methylethyl.

(xi)  The compound of any one of (i) to (x), wherein

I NQ or r“%.

(xii) The compound of (), wherein Q is —CH-.

Tis

(i) The compound of (i), wherein:



or a pharmaceutically-acceptable salt thereof, in
which: RTNR/ 6 Tis R, where R6 is taken
ether with one of R7 and RS to form a bri
WOZQOd? %38 bri dgehead carbon atoms optionally Saﬁf&pg{%@@ass
15 with, one to two CH3, and the other of R7 and R$ is
sel ected from hydrogen and Iower alkyl; Eis selected

LE %rlnzﬁ(%{( m%;@%g%g Opﬂ\ﬂ%lgrijé ﬁ?@%@% e gﬁg %%héeea?lgsumem

hiﬂgﬁg@ﬁgﬁﬂi | efteroalihy, etidoey, Huyel e gesrontet3l) ditpeyer mono- or
al kyl, or alternatlvely R12 and R 3 may be taken

timgbﬁttaﬂedmmpthe ni trogen and carbon atons to which
they are attached, respectively, to forma
five-nmenbered heterocyclo or heteroaryl ring having up

5 [o2h) Mqhelbbﬁb@ﬁ@i@ﬁ(@tngpwmﬁm ly substltut ed with up to
two” grroups | ected from_ | ower, alk ﬂydroxy,

net hoxy, haﬁlrols"cylélﬁ@,?h?ﬂpll"éé‘r@ﬁ@@ nd 25
trifluoronmethoxy; R4 is hydrogen, Iovver al kyl, or
-I ower al kyl substituted with hydroxy; 7 WO

Al OTR445: 8@]’&&%&&41&@(11])588 R20 and R2' are each
|n ependent y selected fromhalo, OR22, and SO02R22,
wherein R22 is |lower alkyl; msOorl; p and q are
i ndepegpdently 0, 1, 2 or ‘3. 5 (xvi) The conpound of
(xv), rein RI0 R11, Rl2and R13 are independently of
~each oth r hydrogen or |ower alkyl, or alter nap@lfely,

betaken4to ether with t rogen
Jro- e T HEYL BT 6 T

respect Nyel to forma five- rrerrber(;rgﬁet ocycl o @I,
heteroaryl ring having up to 10 two N atonms and

opt| onal |y substitut &S? groups sel ected
grRbaeRargriicallymrpepta a?lt Ie%ﬁ’\éuflh \A& hal o, cyano,
tr| fl uor onet hyl , Igimd trifl uoronet hoxy

10 -

PR

RG

, Tis ,where R® is taken together with one of R and
RE 1o form a bridge of one to two bridgehead carbon atoms optionally substituted
15 with one to two CHj, and the other of R7 and R? is selecied from hydrogen and
lower alkyl;
E is selected from -C(=0)N®R')-, - (R“)C( O)N(R?)-, and -
N(R‘%C(—-O)CH(R”)- where:
RO, RY, R, and R™ are independently of each other hydrogen or
20 | lower alkyl, or alternatively, R'? and R may be taken together with the
nitrogen aﬁd carbon atoms to which they are attached, respectively, to
form a five-membered heterocyclo or heteroaryl ring having up o two
N atoms and optionally substituted with up to two groups selected from
lower alkyl, hydroxy, methoxy, halo, cyano, triflnoromethyl, and
25 . | trifluoromethoxy; '
R* is hydrogen, lower alkyl, or lower alkyl sub stitnted with hydroxy;
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' N

(xvii) The conmpound of (xv), wherein O RI9 N\ j--N
Eis selected from-C(=ONH, -NHC(=ONH, and 0 15
re R1I8 and R 9 are each hydrogen or | ower_al k¥l

oA R
WORW4NR ¥ bgen, methyl, ethyl, 1-hydroxyethyl, BYVE 2004001588

1-methylethyl; R6 is taken together with one of R7
and R8 to forma bridge of two bridgehead carbon

atons amd _theu f . ' rQoe RZ?‘&QdiSQ) R,
seect eg farmcs)‘:l hgﬁte&%&ﬁ%dﬁ%é&,@ﬁ%n%%%ﬁ%ﬁgag 69y| ;20 z
Rheieth B2l 9 lowdrellf; 1, 20or3; and gis0,1,0r2, (xviii)

The conpound of (xvii), wherein 25 Tis or 8 WO :
200410763 49TRCT| EP2004/ 001588 Di scl osed are

har ma [ ifdh QN ntaining a
?herapég%?%zf?%dgﬁﬂgg%%%qé%gsgi of a gon‘pound of

Formula (1) and/or (I11), or a pharmaceutically
acceptable salt thereof, and. g armmceufigal l.

SGeRpt 2B? SORRRH & Vrhbers _es@s R s BibR e bispepdently of
f Q{ch]FHtﬁé} gl's;‘dfbgreﬁ OFRANR A8 or Eﬁérﬂyt:i@elﬁ,ljf)fz aneR Cluiby be taken

Di'scl osed”I's -a conpound of Formula (1) and/or (I11), or
atqppthenwithdhé rilokyn acepiabitems 4l whichdheyofe figachede in

T T T e

T BRON ALAE ¥nd B;Eﬁ‘%ﬁﬁ? sEL S wRE LBI8 tw@igﬁﬁFQ s@6btébrbiemethyl,
a conpoun 0

use of Formula (1) and/oré 1), or a
phikyrhgéutiycabihpxp delp tpsioetrghiorornéibyk o orgreethoxy.
manuf acture of a nedi canent useful for treating a

di sease in a mammal treatable by adm nistration 'of a

% TRE eBhPhHmRNg Ngbreie. 9 asthm). Unl ess
0 helrgvvi se stgt ed, %%@nfol lowing terms used ip the 5

\

/
J—N

E is selected from -C(=O)NH-, -NHC(=O)NH-, and Y \
where R'® and R" are each hydrogen or lower alkyl;

R* is hydrogen, methyl, ethyl, 1-hydro§(yethyl, or 1-methylethyl;

RS is taken together with one of R’ and R® to form a bridge of two
bridgehead carbon atoms and the other of R” and R® is hydrogen;

| R® is seected from halo, methoxy, and methylsulfonyl;

R*'is halo;

pis 0, 1,2 or 3; and

gis0,1,0r2,

(xviil) The compound of (xvii), wherein

rNC | or V”g.

Tis




cl aims have the neani ngs given below. "Alkyl" neans a

wd 1088ds48at urat ed nonoval ent hydrocarbon radi cal-1Qfp-0001383
to six carbon atonms or a branched saturated

nonoval ent hydrocarbon radical of three to six carbon
atons, e.g., nmethyl, ethyl, propyl, 2-propyl, n-butyl,
i so-butyl, tert- butyl, pentyl. A "lower alkyl" is an
al kyl group having one to four carbon atonms. "Al kenyl"
means a Discled areoplormbenriogivgldoopasibens radi cal of two

t n_ato i

nfaRainE D R A offerflye HARENER TR BLELE Forpula (D andror
C O}, ai Biph@rmadceln@adly aotuptaiie bllethbriot], and .agpharmaderimiyhlly
propenyl. Wien the term"alkyl" is used as a suffix
fé?qeﬁ%%}?gf’xé?ﬂﬁ?%er term as in "phenylalkyl," or

"“hydroxyal kyl ," this is intended to refer to an al kyl
group, as defined above, being substituted with at - .

| east Orie grodesdcs UlstRBd 18dif $4:E Prebhung owids ef Formula (I) and ().
speci fically nanmed group. Thus, "phenyl al kyl" woul d
i ncl ude benzyl and 9 WD 2004/ 076448 PCT/ EP2004/ 001588

ghensél THbdIyded is}'#&ﬁ%@ﬁﬁﬁbk%ﬁndl@ﬁ? welps 2- hydr oxyet hyl
- I ox ro B - rox ro , i .
1@%%@ B@H%%@EW%PF?H%? gljeoiéqum gxapsdicg| therapy or

i o T ] ¥ . t 33 g
SRR epelally AL FE MV Elikhe o T RS MUGRBAM AL including
Zeffpthrgxiseatdsshih B Ayldmaxypr opyl . Accordingly, as

used herein, the term5 "hydroxyal kyl" is used to
define a subset of heteroallcyl groups defined bel ow.

i ko, DIERRELR, BEUE s oo B KR nenyl or o
hemyilon (13,0 a\qﬂh@ﬁﬁid%uﬁbﬂl}aidt)tttallalé)&@lﬂﬁérbof?ﬁé} the manufacture of
Yy

cycl gal ky alglb, and_phegggl@al groups areas defined
Ranediepmend pselybior srcaties adliegags 8 mammad drcatsble byt admipistration
N gjd%_t formyl. ac |, goyclohexyl carbonyl, 10
8§c| 0 Qf??@?‘%%%ﬁﬂsﬁﬁwgaggﬁa@w , benzyl car bonyl .
" "Acylam no" neans a radical NR C(=O R, where R is
hydrogen or alkyl, and R is hydrogen, alkyl,

cycl oty bthef¥ist sately il f})gﬁmug%ﬁ:qyﬁﬁe%w %]qe%c%cgﬁéﬂ and

wherein the al kyl, cycloa , cycloa
HEmwhaye tesmeyrngygiven belas.  def i ned her ei n.

th P rl S‘S%%éﬁs %&%@g{% Igggdva?e% h%x%cgrgfm lr;chafl %% one to
bt At RS ISR s o v
to A caghort atemansg. ametyil cethyl; SRpw)2usofl A-LRBy13L W utAS rers-
bgs;l,' ﬁqe%gylh A Sower éll?fyl” is an alkyl group having 01:16 to four carbon atoms.
“Alkenyl” means a linear monovalent hydrocarboﬁl radical of two to six
carbon atoms or a branched monovaléﬁt'hydroca:bon radical of three to six carbon
atdms, contéjning at Jeast one double bond, e g., étheuyl, propenyl.
~ When the term “alkyl” is used as a suffix following another term, as in
| “phenylalkyl,” or “hydroxyalkyl,” this is intended to refer to an alkyl groilp, as
defined above, being substituted with at least one substitflent selected from the
other specifically named group. Thus, “phenylalkyl” would include’benzyl and

L
-
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met hoxy, ethoxy, propoxy, butoxy. A "lower allcoxy” is
an -al | coxy group wherein the alkyl (R group has up
to four carbon atoms. 20 "Allcoxycarbonyl"

ZEPZ&E‘O-’HOGI:JSS

WO %7eH® - C(=O R where R is al koxy is as def i

herein. "lvlonosubstituted am no" means a radical NHR
where Ris preferably an alkyl, cycloallcyl or

%ﬂﬁ%‘ﬁf y‘g{ Jﬂ?&%& Hﬁ‘ﬂ?‘a ﬁhﬂ%ﬁgﬂﬁl&?gﬁz BT NR
%%3§E§i%§g:r E’Slliﬁs?gﬁ%etgg)-&ﬂwﬂlﬂp@@’l ,Gabydkydybotyl, 2-hydroxy-
Rebycbsmﬁhvl@@%)?a}r@bé@rqxarb?% LSRR i ¢ e

B RINR S SR B A ccdr BORY ORYLEALARLS, tho tors

glhga}oa;@ﬁwvgg asArtb dsfinad bdakt airhemlkyi grwps defintbhelow.

i s Lo ek
ﬁ’;c%é‘ls?i‘a%%élﬁ%kf&e%he@%ﬂﬁ’l T St %‘JE%‘%"YL‘EQG

pr ef er a%aalukﬁ?md ﬁtegﬁl; Fm bg Sofnecguron P@presentatwe

disaEipdes i % @e%aﬁtﬁ @aq Ry ’gﬁ%?@r %5611?35 fafg"%“?{’o

et ﬁéﬁfﬁ’&ﬂ b o oo o g... et henyl one.

2- pr cpaa@yarme” meahs £ radical ARICCOIR, ﬁ@axe Rois iy aroges or aﬂcyl

hydrocarbon ra @?LY%%%%@%MW en@flg{é}rq%g&{ugﬁ

%ﬁg@ﬁ%ﬁé’ Ehky’é 2&18%1 E?&Bﬁkﬂaﬂ@l ahd bﬁﬁgﬂamﬁ%rbﬁpsrﬂre as

propynyl . ""Al kyl sul f onyl neans a
réafined Iher-eﬁ( @;@;Resmn@mre Rxmplaﬁ H?@Mil?,l but @sﬁcmqsém d tgy

%&:ﬁ'g’%ﬁ% W’Ym&gr o%ﬁ?ﬁ?’&ﬂ pr opy1 ﬁgﬁ“‘ethyl’

béé&%@ﬂlﬁ%yéemswsﬁﬂﬂﬁwﬂ@waﬁwlamw | cyI sul finyl"

neans "a radical -S(O) R where Ris_ an al kyl oal kyl

or 10“mﬂcok'yiémngn8-aaﬂaml @Ib M@e@sR e ated aﬁéPéﬁ?A ]éﬂam eg

met hyI sul fi rg(y et hﬁ) RS Jﬁ‘a% oup wherein
O PpEFY é’x‘WsU f|° i %kylth r% fs a

r@l |a ﬁﬁﬁo BELud HupbarBbk ¥omas defl ned above e.g.,
met hyl't hyl t h| 0, propylt h| o hﬂ{
“Alkoxycarbony ? means a radical -C R W, ere 1§ alkoxy is as defined

herein. .
“Mono subst1t11ted amino” means a radwal ~NHR where R is preferably an

alkyl, cycloa]kyl or cycloalkyl-alkyl group as { defined herein.

“Alkylamino” or “Monoalkylamino” means a radical -NHR where R
répresents an alkyl, cycloalkyl or cycloalkyl-alkyl group as defined herein.
Representative examples include, but are not limited to methylamino, ethylanuino,
isopropylamino, cyclohexylamino.

“Alkylene” means a linear saturated bivalent hydrocarbon radical of one to
six carbon atoms or a branched saturated bivalent hydrocarbon radical of three to
six carbon atoms, e.g., methylene, ethylene, 2,2-dimethylethylcné, propylens,
2-methylpropylene, butylene, pentylene. '

“Alkenylene” means a linear divalent hydrocarbon radical of preferably two

to six carbon atoms or a branched divalent hydrocarbon radical of preferably three

10
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"Aryl"™ means a nonocyclic or bicyclic aromatic
hydr ocarbon radical of 15 preferably six to ten ring

atons which is optionally substituted with
WO 284#5¢¢4* uent s, preferably one, two or three PerrRoodioTsss

substituents selected fromthe group consisting of
al kyl', hal oal kyl, hydroxyal lcyl, heteroal kyl, acyl,

%Cﬁl% ?ftqh?%aw%gk;o einie, s a&%cﬁﬂuﬂeﬁgﬁ_%:@é Niganlenc, 2-

é*@g&g and R' are |ndependently hydr ogen or aIkyI)
haloalkoxy

20 al |l coxyc ony. car
hydr oswncynalr meaps ¢ Hpearayenyal %ﬁzfga% W@ﬁﬁ?ﬁ@% F8>z“§?f

Ienedlox Rlf b
ms of & ﬁaqcﬁé@@@%%ﬂ WN%H g%d&%x%er eSIX I%?LIS o
%ﬂlagns%tﬁﬁﬁF eslehstiondepgiodend) ¢z hyttymgemropyndl kyl ; and
I's al ky

pref i A0k 0SS B RS UBSE 1t 2Bty o
e Gt
{clp‘ggégﬁbﬁsﬂaa?gﬂ%@%?flJe@:cméﬂgxylaﬂmy@u| f og;r/lo - SC2NR R
al kyl § Aﬂ@ﬂq@éﬁ@ﬂ” FSRRH ;a@&g@@ ?(gﬁggggp X ?ﬁkyﬂ cycloatkyl or
ca rlﬂ@?‘)lnéﬂl&rl% %ydeﬂh@h florclt ££0 mcﬂié@ﬁﬂﬁnﬂ?étﬁﬁlpﬁlﬁnyl

enedi oxy. Nbre specifi cal 'y

bﬁ(ﬁny‘lﬁlﬁﬁ h:’biﬂtymﬂﬁhjdfie%l?}mwlsn@wbt limted to, |
? ﬁ%hﬁlﬂg}{ oégg%ag'gt%ﬁﬁ‘ﬁmalgggo@ﬂ %}% &vesg@ﬁéragg¥eeg’
égﬁﬂ&?%{ﬁ RO edoEBa@@cﬂfoomsss o/cl oal kyl
S

ronoval ent cycllc hK
radi calaroif’ memeﬁnﬂﬂmSEﬂEhoﬁbﬁﬁm “é'§£

%é:i]l%o {535%’{ l&ﬁ é&;@/}gilng %yq%% W&‘%{l Oc?)%é}{éﬂrﬁf élbﬁﬁﬁlé%dngnt‘g one Or Tore
sﬁg t 258 ?Refe%l %ngaﬁodo Rr tﬁr&d’lﬁiﬂﬁﬁﬁﬂﬁtﬂtée}em@b rﬁ@ge e group
an a

pre era cycloallc |

goasiptiasof deyl ihehbaﬂfe’i eiyrelroxsailely ]éfiﬁ'Ffé_’ﬁI%’ﬁ Y. }q » AImino,
radl Cal N V\Ihere R a e 1f IeS%MR,’
S@ngﬂ EQ%YCl 3: ()E/]%gq %}ﬁg?uol'?ﬁl@as
d@fhefbeﬁ hﬁideRﬁ are Fﬁra.elsesﬂeﬁ@ ity eirogean e&kyl)n@um@ hglgelkoxy,
e not ltmted to dinethylamng, 10 net g ﬁ&ﬁ@fl@ﬂemoxy
i eyl looypahs WOTOsy Bl RO T e T Aon ,
(cycl ohexyl) ydghani no, (cyclohexyl)(propyl)ana|no
ciflylencdiony, 7
~(allcylene)-CONR R, -COOR ™, (alkylene)-COOR® and -NR'°SO; RY where
R and R'® are each independently hydrogen or alkyl; 'and R is alkyl, amino or
mono or disubstituted amino, preferably selected from the group consisting of ;.ﬂkyl,'
haloalkyl, hydroxyalkyl, heteroalkyl, acyl, acylamino, amino, alkylamino,
d1331<y1ammo allcylthio, a]lcylsulﬁnyl a]l{ylsulfonyl -SO,NR’R” (where R’ and R™
are independently hydrogen or alkyl), alkoxy, haloalkoxy, alkoxycarbonyl,

carbamoyl, hydroxy, halo, . mitro, cyano, mercapto, methylenedioxy or

on radlcal of

ethylenedioxy. More specifically the ferm aryl includes, but is not limited to,
phenyl, chlorophenyl, fluorophenyl, methoxyphenyl, 1-naphthyl; 2—naphthy1, and

the derivatives thereof.
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(cycl ohexyl net hyl ) (et hyl ) am no,
(cycl ohexyl nmet hyl ) (et hyl ) am no. "Hal 0" neans fl uoro,

WOS%@%@r‘ﬁ(br ono, oriodo, prefer _abl y fl uor o andPg?}E%oﬁélomsss

nmeans al kyl substituted with one
same or dlfferent 15 hal o atorrs, e.g., -CH2C1l, -CF3,
-CH2CF3, -CH2CC13. "Heteroaryl" neans a nonocyclic or

01 CYCl L LRI GRl o 1B ol Bt dled LMo PN yRENS Bkaon radical of

| east on ri n cont al ni ng one, t hree

rilng: Pekesofh®ombosed. @pd:}&ﬂb;fm]mjrh Nclcﬁhutyi; cySlohﬂqé 4-
remai ni n rlng atons being C, with the understandi ng
t AethsigisteherE. het eroaryl group is a bicyclic systemin

whi ch Béuthiéﬁ A9 ks 202 GREINGGNR! HEerd T R

non- aromatl o e point of attachnment to the
hﬁkbpﬁﬁkyﬂygﬂmmmntmm&mﬁbﬁml@myh@ydpdhﬁhpccwiqﬁkyhﬂngﬂmpas
: cont aldg_l ng at | east one heteroatom The heteroaryl
%Pt onal |y substituted independently with one

or T epS St i e Sins 2 PARER ERPJRYWP;@& R¥%nd ROindependently
substi tuent s%ﬁsﬂebl glfl:t g%laf rom al kyl , hal oal kyl, P

hyaireseptear ayil, cydiedleyloa dyeldalkyiadlpyl, ey satatned h@?ﬁiﬂno
|| I di Kyl | k h
aﬁeﬁ{pp%ﬁ%ﬁ?\%%aﬁ% S ?@ﬁng%%? 22 gﬁlﬁﬁﬁqﬂsﬂf e ?? and
[ﬁ? DURREN RNy 1@&@[)919% Qéyci’d xw(m@h
hal o cOXy hy oxy,

aIIcoxycarbony carbano

' h@wlohenylﬂﬁedlyl)@m (cml@aﬂﬂ(@romélahy%nedu oxy,

s R R R G C U ST

|'i Mt edpafy” méns itito, clﬁl'éi"cﬁ TB;YchO [Ldriigedry breférhb@ﬂioyd» and chloro.
i sothiazolyl, triazolyl, im dazol%ll I soxazol y d?i%erent

pyr r ol yH,alc@]fyé”zmlegans allel rsubﬁt@tptﬁg,m one OT more same or
5- di met h |, 5-(4-
n@%ﬁ&i%lﬁgeer& Tyt peg pLeatis Cr ety (

5-(3, 4“I@Eéﬂadr?ﬂﬁéﬁxﬁ@m¢yéhmm1moﬁb Iﬁa(ﬂea} lof 5 to 12 ing atoms
benzof uranyl, tetrahydrobenzof uranyl, isobeuzofuran

| bélnmg lat I@a@ncylp ATOTHRH A S DATRRS OPF, w9 5 D TREIAC foras

g O EROAE AP i i

| oA wWHRA e hetboRR Erolpdoh Ylcycheswtean nawhicillono of the rings is

TEARSCHC T nP R EA e PO RO e BT P

B o S5 CARES BBy g S adt o

C @ihgiis bpilighatlly subifBayted Nﬁb&,ndantdiy wﬁih@)nE@r e swbstituiestsan

ORHETBIY ORI HREHE N I HEEL O] RV BRSO Pp OATs
%&g@i@t g@@%@&aﬁmmﬁﬂ@ raﬁwm&ol 8ialky 086 hlRENd,.
alkylsulfinyl, alkylsulfonyl, -SONR’R”™ {(where R’ and R” are independently
hydrogen or alkyl), alkoxy, haloalkoxy, alkoxycarbonyl, carbamoyl, hydroxy, halo,
ﬁitro, cyano, mercapto, methylenedidxy, ethylenedioxy or optionally substituted
phenyl. More specifically the term heteroaryl includes, but is not limited to,

' pyridyl, furanyl, thienyl, thiazolyl, isothiazolyl, triazolyl, imidazolyl, isoxazolyl,
pyrrolyl, pyrazolyl, pyrimidinyl, 5-(3,4-dimethoxyphenyl)-pyrimidin-2-yl, 5-(4-
methoxyphenyl)—pyrixﬁdin—.l—yl, 5-(3,4-methylenedioxyphenyl)-pyrimidin-2-yl,
benzofuranyl, tetrahydrobenzofuranyl, isobenzofuranyl, benzothiazolyl,
benzoisothiazolyl, benzotriazolyl, indolyl, isoindolyl, benzoxazolyl, quinolyl,

1z
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cycl oal kyl al kyl ; Rb and R are independently of each
ot her hydrogen, acyl, alkyl, cycloalkyl, or

cycl oal kyl al kyl ; and when n is 0, Rd is hydr <
wo %@51(9;{6443 (,gﬁ%zé]%ﬂ%ﬂmss

;7cycl oal kyl, 10 or cycloal kylallcyl, a
is 1 or 2, Rdis alkyl, cycloallcyl, cycloalkylal kyl,
am no, acylam no, nonoall cyl am no, or dial kyl am no.

@ﬁﬁsﬁdﬁﬁ& 1 GXAR0PS, bdnARhMEEotyDBEn Ao aROY! dribsiictideny]
tFigﬁ - hy roxi);cgrt hyl;  3- ydroxyprop§|, 2- hy%y-l-

handr dexipagtdsytheredly| . 2, 3- di hydr oxypr opyl ,

1- hydr gxynet Lethyl, 3-hydrexyhu - -

2 3-di ?ﬁ%?r&% hthnszmm 6@02%{ }ﬁé%i%ﬁnﬁd&re%eﬁwheremone, two or
2m AT ARG W | atorRs BaVeNRBE PMced #ritht: sibtitybmuhdapaydeatinytlected
am nosul fonyl met hyl , am nosul f onyl et h am no

| .
sfibrhdhy Erorp wehsistmg dfy ORY -DES B @ﬁy-lslﬁ@{jﬁf/ (where n is an integer

t hyl am Lf Ny . A

T Ay RO g Mot et

"1AR1cAT RAMeLERk kifbon mgs:vm@ﬁm Rehgiogdn, acisakylr egobeilkyl, or
ra

non-aromatic cyclic radical of 3 to 8 ring.atons | o
wickimlorielp Fwed RS ererpepert<any oficect et Daresrs. 2oy, alkyl
sel ected T rej Ch: W s - | d

e, Pl G Bl RS i RHRRRALERY, Pycloqlio,
(& doi eyl biR¥en n is Hored, KR & alicyl ogysldafiohydyeloalicylatkyl,
car banoyl, ( al | cyl am _no) car bonyl . .

(@hvaiok g4 ydamning) waperikylpmmog %ra@lﬁﬁwiﬁﬂl)l% Rgpresentative examples
al kyl am I l.al - . B T
Pl AR SRR B rp U, Shvarggrony 2 ddronsy
alydr ok paehy et 23 -dhya)oxyplopyt, drmidrnguathyighsyl rhydroxybutyl,
bei ng carbaon 25 atqms. The_ heter Q¥C| | ﬁ{g%_wa be vl 2-
opBrBhwrPyyLatY s hy drogy- I Redy t 'ﬁ“%&f{e Yorred® ’XEO%‘{PY’
0 ht :

B e e e i n AR
hyeliresyiforalionyl, nmmmmmmbaymhﬂmm@wlmow%ameﬂ%
ar al kyl , . - @) =O R (where Xis Oor NR, nis 0 or
1{neﬁ3Y?{§mﬁ9ﬂ4&%5§’¥}?%@[?1)<yl ( hal oal I cyl, hydroxy, al koxy,
am no, « -8 kA irad kb tinefald daturated
subst i tﬁ?@%%ﬁgﬁg?ogﬁﬁ g@?ﬁ?ﬁ%&%ﬁ or al k%/al )fic >

. - ahdatyhied eofar@Rio ghbe mdRal of hyeld ogentomsinyhich one or two

hal oal | kyl ,  hydr oxy, al| - P
oL USRS, LS50 0 e RSB
- [1] - - 3 d
B o O
cidislaglatmn)sulfyol.oattayioal, Keliylamgnalerrbousl @aigggmino)carbonyl,

R e s T

: §{(ﬂjn 6 Q0N Gh Yhte ki GHde 0 3o 2)) e Jetnaiihg Hingrhtonas teing carbon
et rahydr opyranyl , ~pi peri di no, . ) .
NatwetshyThsi hstarpetichyl 3mglmayherntioraiy substituted independently with one,
Ntwn&tot%%r%g E:Ig.bosltiiugei}:tps_, s?él_e&ed fr%hjf Xﬁ(&rg lhiafé)iaﬁégd, heteroalkyl, halo, nitro,
cyanoalkyl, hydroxy, alkoxy, amino, monoalkylamino, dia]kylamjno? aralkyl, -
(0)u-C(=0)R (where X is Oor NR’,nis 0 0;: 1, R is hydrogen, alkyl, haloalkyl,
hydroxy, alkoxy, amino, monoalkylamino, dialkylamino or optionally substituted
phenyl, and R’ is hiydrogen or alkyl), -alkylene-C(=O)R (where R is hydrogen,
alicyl, haloalkyl, hydroxy, alkoxy, amino, monoalkylamino, dialtkylamino or
optionally substituted phenyl) or -5 (O)R? (where n is an integer from 0 to 2, and
RY is hydrogen (provided that 1 is 0), alkyl, haloalkyl, cycloalkyl, cycloalkylaliyl,
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mor phohno, t hi onor phol i no, thionorpholino-I-oxide,
t hi onor phol i no-1, 1-di oxi de, 5

Wotﬁ&dﬁg‘%?rm hi ophenyl - S, S-di oxi de, pyrrolinyl PCT/EPZOGJ/{}M:SS

azolinyl, and the derivatives thereof. "Léa
group” has t he meani ng conventionally associated wth
it in synthetic organic chemstry, i.e., an atomor a

9L, 4R, GRARRRIE1RHin] Qe&a&y%ﬁm @@ﬁgd.tl@){yalaylm usiee phtd fecatipdhe
i ncl udes hal 0 (such as chl oro , and iodo), 10
altéramegerotpHyl 1@&1}1de% buhis st §rskigd ©xicrabydieyyearbpmyneing.

( ﬁ%@l}aﬁcet O‘ﬁérﬁeglu I car b@”%'gt%?ﬁ&ﬂﬁ?% §)§y3 ey

21140 11110 JEBioR@Xpholino-1-oxide, ﬂnomorphohnoul 1-dioxide,
hK}dlnet Péflrox yl ani no. "Optionally substituted

pHietrahydr na1-e dipicidgr piopolingil, éwidasolptli ahe Qenvatlves
ﬁgstl uted with one or nore substituents, preferably
%50 or three substituents 15 sel ected fromthe

group CONgiviig g&@upfheglthe/hmﬂaﬁg aﬁidenﬁonaﬂiydzsmcyaaéd with it in
het er oal kyl , acyl, acylam no, am no, al ky] am n
d |Sailﬂh9ﬂ1‘a®ﬁgﬂ@10 caﬁrkl;srtiﬂfm @, ABFIREH 05 @ FEPYR papable of bemg displaced by

al k ,
" AR K inp RS IS AP LEpS, bR, Fod W),
R%Fl«%&é&?ﬁyloxﬂ dremeyIran 1oy Laﬂcymafttmﬁly‘h»tb (e gydcemyy)
alo, nitro, cyano, nercaptoq, me ene
etaylrsherlony Iﬁ/esm toRAlexY, @aﬂwP@ﬁﬁaan@éﬁlﬂﬁﬁRﬁ’ arglgxy (e.g.
- ARRL7 wh R15
a%@m ;kl%g!éx %gm%%ﬁggen or al kslr : and

R17 is ‘@ﬂ(ﬁéhaﬂl}am‘rﬂﬁmd Pyl omeatissauplsniyt gtceqb whivhrip optionally
preferably selected from t he nsi s n f .
|syg.p$t1tutﬁ(§ ["GH1 PRe,Qr mOTR b ;gdpre rﬁ:gf VAN %gg@ fst’lbstltuents

A5 0116 AP o e

(vmr eaﬂrlzuamrb Rﬂmame aﬁcyiandeqae Mhylamutwdabgammr alkylsulﬁnyl

’al % ) f Cﬁg)é?j%i?l 8%9%&2(%?4 ?J af &pécar n%gg%qrggen or alkyl),
t hglg%g‘ M n?%%‘ [}b(;gl%ﬁﬁﬁl %EIH(JW r ﬁg’dr%&?m]fal&ahitbb cyano,

i's not |imted \6 nyl 56
Chhﬁbqn«h,enymylenédhumy ophiyiehedibxn n‘ﬁfﬁﬁﬁhyR (alkylene) CONR"R

Cy SRR an g AR engie "BR ROHRToMGE BT iy are each
g@%ﬁﬁwh 0 ndor?bgiﬂ‘ fduRY gp BERY,|amino or mono or disubstituted
i chloro

enyl, net hyl - 4- ni trophen I
3 zmluho,r @rdferabit rsjelqg:t@ Ifdm . ec mcnlpo.c@nmw opfh e, dyaloalkyl,

3,,4-di c en nd t.he rlvatlves

GO oyaIh PesrRs b0 4o peaine: i, ARFLSRLs, didncfmino,
alkylthio, alkylsulfinyl, alkylsalfonyl, -SO,NR’R” (where R’ and R” are
independently hydrogen or alkyl), alkoxy, haloalkoxy, alkoxycarbonyl, carbamoyl,

hydxoxy, halo, nitro, cyano, mercapto, methylenedioxy or ethylenedioxy.- More
‘speciﬁcally- the term includes, but is not limited to, phenyl, chlorophenyl,
lﬂuorophenyl, _bromophenyl, methylphenyl, ethylphenyl, —methoxyphenyl,
oyanophenyl, 4-nitrophenyl, 4-triffucromethylphenyl, 4-chlorophenyl, 3.4-
difluorophenyl,  2,3-dichlorophenyl,  3-methyl-4-nitrophenyl,  3-clloro-4-
‘methylphenyl,. 3-chioro-4-fluorophenyl or 3,4-dichlorophenyl and the derivatives
 thereof.
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"Optional"™ or "optionally" neans that the subsequently
descri bed event or circunstance may but need not
occur, and that the description includes i n?&?&%ﬂ?}ﬂemsss

WO 2HB76H48 ho event or circunstance occurs and

instances'in which it does not. For | exanple, "aryl
group optionally nono- or di-substituted with an al kyl
gr oup“Optineaisr Tdpsibnalhé’ atday khareye dabicqneath ARbrbeal event or
present, and the description_includes  situations
Herastigne max fut &P%ﬁ%"ti osCiRp ARl thay the dewwpiptipt ticlelopinstrnges

. re )
S o B PRt OO T g it PR T
akdraylk;' " amg @neperpimhklyy mgnoun davbstigutedeithranmiicg group™

TN
BydieRy wh@ﬂe"i@é(iéﬂ'yl %ﬁh@% mgﬁé-%ldhﬁ%é%ﬁtgf%? L f allcyl group and

al I coxycarbonyl’; amno, a ul fony
sikueyiossivhenaythe argl grphip ke 1ot sebvsyiiyted with diad dlkyll group.

di al kyl,.am.po t.eroaryl d/ or heterocyclyl, as

eri noa b AR ErERndtn G SRme brens sicotwiR praferably
SRQYRS oPhRSSbelith Bk | ' - i
Speci fiocal I yS exengﬂlltigFggg@gﬁ%ﬁg&%g&g&@&50912%%1mm,
hyfraxyadenyi sainbyhdedkp bidb.allexgcabenyl) elkpansnanikylsulfonyl,

¢l pi-en hat.is useful .ip . preparing a
Skt Mherh alidBhio. Sroar brtl cilTRBingeuboeny warar
B8t PAVIC anidetineA@b&Rer bi ol ogi cal |y nor otherw se
undesi rabl e, and includes exci pients that are

acceptebireediradicsls ferthe ahemioslereupswaldse defititiranare given

C ical.-use. A rmaceutically acceptable
%%?%%?ee%# SF swgg%@( ?Xﬁn%ﬂ%%ggﬁgﬂg?(wg?‘i on and clainms 20
i ncl utkisrbeddutions Roebtasle exdifiai aRens e Bx@yehPihefs usefil in
“Pharmaceutical ly acceptable salt" of a conpound neans

- RreBHIME & pharmpceutit pomposition St Isseacelprals) romatraria tnst

T eI

parent C s inclu C

‘@ebjtableffarvedinary tde dsRlIg3 hiugha8 GhaiSnReeicalifise. A

hydrochloric acid, hydrobromc acid, sulfuric acid, 25
mbEFRceRdsally aeprpiptoPTErigRt @s venddn thresperikisation agdoleias
AM L& aRLH j.c. acid, propionic

12%@5?%%@?\%% C ag{cbdl,ﬁ E‘Eg%?%ﬁ%%@ﬁ&%?‘opi oni ¢ aci d,

gl yc dfHhermaeinicallyyaceapitsblagdld of laasctripouatirdansméOnthet is
cid, succjnic acid, malic acid, maleic acid,

FRAGEoA] agoeniahle 40 BiakRqsgosses the festadinharmraelesiel
8y obak NSO o IRl 15 09,
veith enoeganld andscsuels aghydiochl i adid diydrabiranl of i, gubfetidacid,
n%ﬁrc]:yagslr )1:(> gstp ggce gclﬂi,f a%ﬁi ﬂge ﬂ"ﬁég %’r fobrg:lr;: e\vr}tehsgl!gggigiagid%%llgﬁ as4_
acetic acid, propionic acid, hexanoic acid, cyclopentanepropionic acid, glycolic
acid, pyruvic acid, lactic acid, malonic acid, succinic acid, malic acid, maleic acid,
firmaric acid, tartaric acid, citric acid, benzoic acid, 3-(4-hydroxybenzoyl)benzoic
é,oid, cinnamic acid, mandelic acid, methanesulfonic acid, ethanesulfonic acid, 1,2-
ethane-disulfonic acid, 2-hydroxyethanesulfonic acid, benzenesulfonic acid, 4-
éhlorobenzenesulfonic acid, 2-naphthalenesulfonic acid, 4-toluenesulfonic acid,

camphorsulfonic acid, 4—meﬂ1ylbicyclo[2.2.2]—oct—2-ene—1~carb0xylib acid,

glucoheptonic acid, 3-phenylpropionic acid, trimethylacetic acid, tertiary
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chl orobenzenesul fonic acid, 2-naphthal enesul fonic
aci d, 4-toluenesul fonic acid, canphorsulfonic acid,
4- bi cycl o[ 2. 2. 2] - oct - 2-ene-| - car boxyl i d
“K)awgﬁéﬂé%tonic aci d, 3-phenyl propionic acid, %C%&&QMMNOkﬁs
trinmethylacetic acid, tertiary 15 WO 2004/ 076448
PCT/ EP2004/ 001588 butyl acetic acid, lauryl sulfuric
' ny Wi OLY8 BhorEhdd, griisahoxyaapht hoi c
g%#g?xggﬁﬁgykﬁgﬁggg%?&st%gch aplg,d%uconic'acid; or
(BYrsahiphthdio e dsatinglic and atéaticaopt, otwanisragile At (2) saltshe
parent conpound either is replaced b a tal i.on
o Wi R PISHE! (G RSP BATE R OTB i LeBjeoed by
N BLHLILEY bOBaRin 2508 £H RIS bth Rordor 0 GRRiGuH 3G or

such as etfhanol am ne, di et hanol arnine, _
toobetildeoidnan eyganiodrmet Fegh asethaiolnpting, diptheriemmize, A

"prodryg".of a c ound. of fornula (1) herein refers
ttHG"g‘W&%BWOEﬂ@e%”% ﬁ'g}cggg%@caéwﬂ ctive drug

accor dyxp%r&cﬁu 05 Srpounid SRR EN hsHsi rdERds bigy éinpound
adm ni stered To a manmal i an subj ect. Prodrugs of a

oalniplotiehsef arFantiva ldaug acaeedingtoFepale by vamare fichgrefas is

A f ti | . t-i th f
mortae e 7 upmal T SRk PR RS A b QTEpHAGe T
ﬁﬁeﬁﬁ&?ﬂf%olﬂﬁyﬂﬂg‘b%e%? iRt EafBondlNgoeaENR st Bf thEesmpdund of

. Prodriugs 1 nclude conmpounds of Fornula | wherein a

Bimalay] inanine waytha the mpdiipatigraupay he sleavrhyguny tgrelease

F | | d . .
6 CotpRoing Faoeniid: ol PRLAD gh DRI orkh b Rhrein s
Sty d EMinog bEshyded Resip Mel sompowadilf Eermilaiiobbndgd to any

include, buf are not” limited to, esters (e. 9 i
sgrewmthet mpp barsteayeching i veiprs senerafe tho/fgs Rglsyxyl, ammo, or

carba es (e.g., .. ' l-am | I + T
APPSR Bamer ool EYoue I BB AEAREAR, th Qs ot fimiied
"{BY Q@6 ld. £ Jac@t B¢l Forrhats amel Henzeatgdaintivgs)péarbiroatss fehmi
when attached to a 20 reactive group in a nol ecul

ik dimetdaminpcaibopyd ¢& Ry drogy Amcfignal grorsn Cewﬂmcgsof

gfﬁo&%ru%ﬁc“ ng groups can be found in T.W Geen and
) uts, Protective Goups in Organic Chem stry,

(W | ey Praretigtgroh§didferand aldasupispor dombs et wheoatiathed to a

al ., Conpendi um of_ Synt hetic Organic t hods .Vol
TEgCVE EEPLRNY AP0 RHIo SRAFES, Tequppq OF PG FILS F@Eﬂﬁ%ﬁ?%@l@s

ar j ' | ; Gr
PRGBS it BN irlo, Regh Figedhe Gruns
tiarQrgbnib Chyaadtho (Wileg B0 d. 1991) mdBayisosiahg HariwB)et al.,
oo S CRRES M VEIES)s Gk Whed W sons,

1971-1996). Representative amino protecting groups include, formyl, acetyl,

triflucroacetyl, benzyl, benzyloxycarbonyl (CBZ), tert-butoxycarbonyl (Boc),
trimethy! sityl (IMS), 2-trimethylsilyl-ethanesulfonyl (SES), trityl and substituted

' trityl groups, allyloxycarbonyl, 9-flucrenylmethyloxycarbonyl (FMOC), nitro-
veratryloxycarbonyl (NVOC). Representative hydroxy protecting groups include
those where the hydroxy group is either acylated or alkylated such as benzyl, and

. trityl ethers as well as alkyl ethers, tetrahydropyranyl ethers, trialkylsilyl ethers and
allyl ethers.
“Tredting” or “ireatment” of a disease includes: (1) preventing the disease,

' ie., causing the clinical symptoms of the disease not to develop in 2 mammal that
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trityl groups, allyloxycarbonyl,
9-fl uor enyl net hyl oxycar bonyl (FMOC), nitro-

| oxycar bonyl (NVOC). Representative
WO :%Or oﬁé{% : %ﬁ*ﬁ%%mouss

ing groups include those where the h
group is either acylated or al kylated such as benzyl
and 30 trityl ethers as well as al kyl ethers,
%ﬁ?@‘&& ORI AP ol BEo thd diBday bl doek n@w@ra éafice or
Rer Ing" or "treatment” of I sease

|d{]@[[aayflg@gptcﬁxlié opthe disehien(p) ulﬁebgmgéhsél,seasﬁ, 18, ag@% Wy

the clinical sy e ase.not to dev

S RO TG WSO G4 B EPBIPOTG e e
dlggas? XRO St:%gsﬂ'ig reBoR A M@&Sé Br #8liHEA eanprobit

Y€t experience or dlsp ay synptorrs of the

' d| seas®y ﬂ(eﬂ:)peumﬂaﬂlbndfﬁeotgvet dmeoudit’ s mss thie amounteh aeomnpeynd that,

(W%redugjlgn tg%anevel nt of hgas%ltl%g éeglggogf&ctsmh

a%tmelﬁ%‘lsﬂhg dibRQ! q%8 "‘Qfér ut‘icﬁﬁ f&&@ﬁ@mﬁbuﬂﬁ il vary
I'nical synptons. 5 "A't erapeutl cally effective

aimpmdﬂig mmoﬂu@uadsﬁhmdlsmse and BRPOEHE FHbihe aggEeht et.,
ni ster for treating a disease, is

0. a
élf § BPEmEA ??%%’Eé??aétg;f such treatment for the disease.

The " tH&LARARME kR KhYe BE ERAS ckecalm Pothulitiut differ jn the nature
dependi ng on the conpound, the disease and its

aﬁ\seqmetuye aﬁbbﬂdm qubelr iemgter thesarsangemept HBCTRAIGHS 0 FR{CC
be t 10,,
5% HER B SO 1 SRB (At i B eI Al Be TR aoh

Al fg 1@ eiefeotonivss 0 Btérb@s@nm nige renhotahimoh gnages of one
atoms in space are terned ISOﬂ&@i%P | sonmers that

cinfotler arqietrh%i admséﬁxg@ﬁ@ﬁt angkthe SRR SPW%QP&%% grgor

L. d -«
18 f R0 b CORE e A S AT o T g qoinpBlil Ben

" iy A& € 08RES foranamplpie cattah atve mbmdsdm@fqmﬁdgea@t e
m Fror 15 i mages, of each qther are terne

" @nups iaeasTod’ enaqm@;tﬁr@s@@?ﬁg,lggﬂ Wgﬁme}‘aw?ﬁagteﬂzed by
tglg %ﬁbhflf 2 Enﬁéﬁgﬁ%n of it as FROPE A O i $ AeABRTh  tBe R- and

eren groups, pair of enantiomers is
POs8ineingAlilce DAGHIamel Prelng, drebycthamaner inzukichihe mejecule

322%%“%2@%%?0% e S
A R TPt S aRARS! A thﬁ’Hl'cQﬁ bl oeal xuheeidier

ane of "pol arized |ight and designated as
dizgividia) badmioyneo or hey mixstuatthergof. (A meixturggontainingequal

(-)-i sorrers respectively r?)é 4& chiral co ound can exi st
ARFOpPTIEE of hedRyRRRATS EFaHET HnE B B xt ure
ther eoirye Erllh s 6 BRNMnPbi dAGnEPIH@sess one or more asymmetric

centers; such compounds can therefore be produced as individual (R)- or (S)-

sterecisomers or as mixiures thereof. Unless indicated otherwise, the description or

" naming of a particular compound in the specification and claims is intended to

include both individual enantiomers and mixtures, racemic or otherwise, thereof.
The methods for the determination of stereochemistry and the separation of
stereoisomers are well-known in the art (see discussion_ in Chapter 4 of “Advanced

Organic Chemistry”, 4th edition J. March, John Wiley and Sons, New York, 1992).

PREFERRED EMBODIMENTS
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proportions of the enantioners is called a "racemc

m xture". The conpounds of this invention nmay possess

one or pore asymetric 25 centers; such co an.
WO 43P e be produced as individual (R)- or n‘?g;é%%oc“‘%ﬂms

stereoi soners or as mxtures thereof Unless indicated

ot herwi se, the description or namng of a particular

COWOU%;‘}'. LE§:68h bPidnGeml i BRedcsibb@bEBAE dertain

to inc udegh%g]te%a?%g%@#lgual enanti omers and m xt ures,

r aspdmde vl BoheulwiBere prhfredf . The met hods for the

determ nati on of stereochem stry and the separation of

30 stereoisoners are well-known in the art (see

di scussgl o) | 110 finveAH¥R RS mpduldhfring Formula (I):

Chem s?#y ,é‘{i % |ta|£8€1f J. March, John Wley and Sons,

New York, 1992). PREFERRED EMBODI MENTS 17 WO

2004/ 076 4§_,P3%!/E )0041 —(\'%ﬂ esty .t
definiti o] hi @gl nve%ﬁﬁsi s descFi bgr bef or e,AI

certain conpounds of Fornula (1) are preferred.
Preferred conpounds of the inf)ention are conpounds
having Formula (1): 5 Ar-(F)---(E)-(CR3R4) -(Cl&
(Preffd- A" 10 wherein: R8 ]-NR7 Tis R6 (R9) ,
where R6 is taken together with one of R7 and R$ to
forma bridge of e to two bridgehead carbon at ons,
and the ot her of and R$ is selected from hydrogen
and R9; 15 Ar and t are both phenyl; F is a bond; E
Is selected.fr =@N(R1)-, -NOt)C(=O N(R1) -,
“N(R(t) C(=OfN R ) C(=0) CH(R13) -, and

- CH( R13) C( =0 N( ere;. R R1 Rte and R13 are,

Al tor ndtivel Y, Blo and RIS b6 HERdAETBIEPTSPE, 2nd
SRR R B BIRghol ter of
and R? is selected from hydrogen and R’;
Ar and Ar' are both phenyl;
Fis a bond;
E is selected from -CEONR'Y)-, NRMCEONR)-, -NRC=0)-, -
NRP)C(=0)CHR")-, and -CHR*)CEONR?)-, where:
Rm, R RY, and R™ are, independently of each other, hydrogen or
alkyl; . :
or alternatively, R'* and R" may be taken together with the nitrogen and

carbon atoms to which they are attached, respectively, to form a
héterocyclo or heteroaryl ring optionally substituted with up to two
groups selected from RM;

R® and R? are, independently of each other, hiydrogen, a@, or sﬂgﬁbstituted
alkyl (more preferably lower alkyl optionally substituted with hydroxy);

R’ is hydrogen or alkyl;

- Qis—C(=0)- or C,alkylens;
R’ is attached to any available carbon atom of ring T and is selected from

lower alkyl, hydroxy, lower alkoxy, halo, cyano, triftucromethyl, trifluoromethoxy,

18
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het erocycl o or heteroaryl ring optionally substituted
Wth up to two groups selected fromR14; 25 R3 and R4

are, independently of each other, hydrogen, of -«
WO Wit ed  al kyl (more preferably | ower alié#ﬂ’m{’%m:gs

optionally substituted with hydroxy); R5 is hydrogen
or alkyl; Qis -C(=0- or d-2alkylene; RO is attached

5@&) %61‘ Wﬁ%ﬁ@@ﬁ%ﬁg@;@y@{ox lggre\-:r B:gy '1'%203 gﬂfﬁ@t ed

qyigﬁgmmem | dtar fambhethoxtyr i fI uor orret hoxy, 18 WO
2004/ 076448 PCT/ EP2004/ 0015 r._al I
subst |R8ﬂﬁe‘iﬁwqdrﬁ% EOWBFT f]%%@m% g?%‘?rvﬁfq}*éfo%jg FAPG,

C%L%gg{ gaacd? ’om %%%?y FISH ?’1103\]( OXY, %@?ﬁ%ﬁ? o

ha)dBox ¢ ¥R alloky, el @ymmﬁ:ﬂu&hqrotu&’th@l wo tofierhEiioxEnd a

| 'ower "al k& substltut ed with one of 5 hydroxy, | ower

al | coxis hat & yano, trifluoronethyl, or

trlfIUO{quT%tiw Y, n2 isOorl;and nisOto4 and

pr odr l]g | ndl Vi dual i soners, mxtures of isoners, and

PlaaARE, Qﬂ(ﬂllvifﬂh]l iyoraecopizahlee of Bales, MPWacq@tcaﬂy acceptable

Accordingly, in compounds of Formula (1), Ar and Art

afalls P¥eE%%r abl y both phenyl, nore-preferably phenyl
.optionally substituted with one, two, or three groups

sel ected from hal o, alkyl, heteroallcyl, alkoxy

nitro, Abcfdnﬂllngbft mmmhgdundanﬂ‘r'"oraml%/ﬂb AFadyAT ﬂ%ﬁ’réfembly both

preferably,

4p1@,q§1|yb Rph gﬁ:ﬁrablx %ﬁg?%iyeﬁ%ﬁi%%ﬁ r%{,lh%ney %o or three

g@é’él&%gdf hafde k1, hdiers Bﬁﬁ:ﬂ}z‘dlﬂuoromethyl and
| met hoxy enyl’ and 3,4, 5-tri net hox hg‘tﬂéql‘dpgan

Aﬂ]ky]sﬂlf@r)éf Mcm@pz;cfgeblercﬁew seletsrhizme B

e

4 hcklﬁfeﬁa%%hényl 2Rd b Sl&ﬁﬁ@hébcﬁ@heﬁylfﬂrdml ds p:cefe,ratﬁy sglected
pr efer ably bond and Qm& -. In Co.};g ‘?FF 5
F - ahlpophesliad friedie mp;ne@al Dok rtgs] 2 cOlmpounds

NereA 20 D r S GR R AOT ang s

In compounds of Formula (f), F is preferably a bond and Q is CHo—.

In compounds of formula (I), E is preferably selected from -C(=0)NR'®)-,
NERMCEONR)-, and NR')C(=O0)CHR)-, where R RM R"%,andR"
. 3
are, independently of each other, hydrogen or alkyl; or alternatively, R'? and R!

may be taken together with the nitrogen and carbon atoms to which they are

18 19

R\ R
+—N

o] . 18 19
attached, respectively, to form 0 : where R and R are selected

from hydrogen and lower alkyl. In compounds of formula (D), preferably when E is
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are, independently of each other, hydrogen or alkyl;
or alternatively, R12 and R 3 25 may be taken together

e nitrogen and carbon atons to which r oo
WO %J;ﬁt@ ﬁ@ﬁgﬁgﬁ%ﬁnss

ched, respectively, to formO ; where
RL9 are sel ect ed from hydrogen and | ower alkyl. In
conpounds of fornula (1), preferably when Eis 19 WO
20Q4/ 076448, PCT/ EP2004/ 001588 Ri's Rig NO , R18 and
Nare psleferablymethyl, and in is preferably 0. Most
are conpounds where Eis NHC(=ONH. 5 In
corrpdun f Formula (1), preferably T is selected

fAO \R9 (Rg)n (R) and N9 r )n ; wherein
RO is ttached to any avail abl e carbon atomof ring T
and 1

e o8 s ) g e
?ﬁ%@%% q%tna)oﬁﬁﬂ%ﬁer(a@mm R3 is hydrogen;

rogen or optionally substltuted | ower
al kyl; nore preferably,RS I's hydrogen and R4 is
nethyl, ethyl, 1-nethylethyl, isopropyl,
1- hydroxyet hyl or 2-hydroxyethyl. Further preferred
conpounds are those wherein R3 is hydrogen; and R4 is

1- met hyl o 3 e of
et ny on%p%E? %%e | nven@ g&‘éf raBly PCRI@icddrd one o

anot her a pref erred conpounds
are those conmpounds having the formula (1I) 20 WO
2004/ 0 6448 PCT/EPZOO4/Q01588 ~20)

®),

NQTN &,

and.

N
r R . wherein R’ is attached to any available carbon atom of ring T and

is selected from lower alkyl and hydroxy, and # is 0 to 2. More preferably T is
(r NPJ
r or ¥ .

" In compounds of Formula (T), preferably R?is hydrogen; and R*is hydrogen
| or optionally substituted lower alkyl; more preferably R is hydrogen and R* is -
methyl, ethyl, 1-methylethyl, isopropyl, 1-hydroxyethyl or 2-hydroxyethyl. Further
preferred compoﬁnds are those wherein R is hydrogen; and R*is 1-methylethyl or

1-hydroxyethyl.

According to another aspect of the invention, preferred compounds are

' those compounds having the formula (II):

20
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(BE)-(CHR4r (CHz) mr CLI), and

phar maceutical |l y-acceptabl e salts thereof, in which:

RP R7T N6 5 Tis where R6 is taken togethe j ONE <
WO 2 0R#48nd RS to forma bridge of one to twgCWES)E]OOSWFI388

bri dgehead carbon atons optionally substituted wth

one to two CH3, and the other of R7 and R$ is sel ected

from hydrogen and |ower alkyl; E is selected

fromC(=O N(R10O)-, -Not)C(=ON(R )-, and- 10

N(R1 =0) CH(R13) -, Wiere: 0, RI, R12 and RL3 are

i ndependent|ly of each other hydrogen or | ower kyl ,

or alterRatively, R12 and R13 may be takea=togE

wWth the \tr n.a @I?LOH%__L ,

attache esp Si vel ?Hg?zb orth a fiee-red

het erocy€+o or heteroaryl ring having Gp to two 150R;

atons and optionally substituted with up to two groups

‘ - Lesﬁttglﬁ-ieredf rvﬂjiyh: net hoxy, hal o,

%gdaﬁ 0, iq?l%gg%sggﬁ;g?%%/l, and tr’iwgl uoromet hoxy, R4 is

hydrogen, |ower @fkyl, or lower alkyl substituted with

hydroxy; R20 and |R21 are each i ndependently sel ected

from hal o, OR2 nd S02R22, 20 wherein R22 is | ower

alkyl; ms ) g are independently O, 1, 2 or -

48- PCT/ EP2004/ 001588 | n conpounds
C(=O4Ne

' P preferably E is selected from
&\ Rg N, whkreRS is taken together with one of R’ and

RS to form a bridge of one to two bridgehead carbon atorns optionally substituted

with one to two CHa, and the other of R’ and R® is selected from hydrogen and

C

lower alkyl;
"B is selected from -C(=0)NR'%)-, -NR")C(=0)NR'")-, and -
NR'HC(=0)CH(R -, where:
R RM RZ, and R® are independently of each other hydrogen or
lower alkyl, or alternatively, R'? and R* may be taken together with the
nitrogen and carbon atoms to which they are attached, respectively, to
form a five-membered heterocyclo or heteroary! ring having up to two
N atoms and optionally substituted with up to two groups selected from
methyl, ethyl, hydroxy, methoxy, halo, cyano, triftuoromethyl, and
triflucromethoxy,
R* is hydrogen, lower alkyl, or lower alkyl substituted with hydroxy;
R2® and R are each independently selected from halo, ORZ, and SO:R*,
wherein R is lower alkyl; |
m 18 d_or 1;

p and ¢ are independently 0, 1,2 or 3.
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NHC(=O)NH, and 0 , where Rns and Rt9 are each
hydrogen or |ower alkyl; preferably R4 is hydrogen,

met hyl, ethyl, 1-hydroxyethyl, or 1- nethyle T R20
WO P18l L ed {1 om hal o, et hoxy, and met hyl sﬁ%’i&ﬂ,ﬁ%}“bss

R21 is halo 5 (nore preferably chloro); pis 0, 1, 2 or
3; and g is O, 1, or 2. Moire preferably, in conpounds

of forpula (11 1S 1.Pi d r [ .
conpouﬁgcémﬁoém@%ggg 13'%[9,3,{5?%&23 P{:? Fé %E%S%,ﬂnﬁh‘g ei)ﬁHE
and T are as i mgdi at el y,defi ned above; R20 and the
phenyl group to tw®_whi each R20 is attached

toget her form pheny}]J - met hyl sul f onyl phenyl, 4

met hyl phenyl , og_sfq nmet hoxyphenyl, and R2' and
t he phenyl group to

each R2' is attached
t oget her form 4-chl oflophenyl or 3, 4-dichl orophenyl .

T. 0 unds .of thegi nvent| @ o

aﬂ%&&ﬁ?@% By i nhibit 18 o a %%?%?Mnérﬁge%f
CloRred alkhR Pokiensy Rl bihydso JRANTESY, elbiybXihydraugethg], or -~
MCP- 3 and MCP- 4. Compounds of this i ve%tll 0 anlc_IR;,l. hal
cowPobithylods” sowstestoditFRin Delgeme w&g&ﬂm ﬁ’lﬂﬂfor?@: 15 halo
tpeat ne I.Ri phd A -4 e ' e uch as

i {W?Igl?ﬁ% I@?’&’ %‘?éfgﬁgl ggggdl)’cl’g?)ggé%é% gsﬁgql’ %c?udi ng

respiratory allergic diseases such as asthm,
allergic rhinitis, hypersensitivity |ung di seases

hypersensitivity 20 pneunonitis, eosiinophilic
pneunoni as (e.g., chronic eosinophilic pneunonia) ‘
i nfl ammat ory bowel diseases (e.g., Crohn's dise@s@

ul cerative ddrietpia}rabhnih cqpgmundsoioandlai(H).Tasnat ory
der mat oses such as dermatitis and eczema. |In general,

t he compaunyts of this invention can be adm nistered in

1/ af ically effective anount by any of the

accept gd des of admi nistration 25 for agents that

servweNsimlar utilities. The actual apount..of e
c&fpound of_thﬁ%“ﬁﬁﬁp rfﬁdﬂf@?%%%ﬁﬂﬁggf%EE%3§%%U%QB§KWQ
' MeRG) gy S?, as m&e@ﬁﬁél% 8ofiRE 86 B andl thé pliteReBebup to
upon nunerous factors such as the severity of the
divagasech &b diadatdddgetidrdomyphemdl T-eetvisutondabeyl o

¢ SRR B oF Py o AT PGt B A e HbHAR ol o which
OS¢ éiﬁ]@ H% Ht;tz{c“ﬁécli bobeliesf @fHi ¥ enRrepMBLE @3 caioplotuptienylf
Formula (1

may range from approximtely 0.01-20 ny
per kil ogram body wei ght of the recipient per day;

The compounds of the invention are CCR-3 receptor aﬁtggonisfs and inhibit
eosinophil recruitment by CCR-3 chemokines such as RANTES, eotaxin, MCP-2,

MCP-3 and MCP-4. Compounds of this invention and compositions contaning
fhem are useful in the treatment of eosiniphil-induced diseases such as
inflammatory or allergic diseases and including respiratory allergic diseases such
as asthma, allergic thinitis, hypersensitivity lung diseases, hypersepsitivity
poneumonitis, eosinophilic pneumonias (e.g., chromic eosinophilic pnewmonia);
inflammatory bowel diseases (e.g., Crohn's disease and ulcerative colitis); and
psoriasis and inflammatory dermatoses such as dermatitis and eczema.
In general, the compounds of this invention can be administered in a

therapeutically effective amount by any of the accepted modes of administration
for agents that serve similar utilities. The actual amount of the compound of this

22




preferably about 0.1-10 ng/kg/day. Thus, for
admnistration to a 70 kg person, the dosage range

woul d nost preferably be about 7 ng to 0.7 g_,cglzﬁﬁg%gﬁgg

WO 200648 al | conpounds of this invention will
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 afufaotr disordera (sesl-gbF e Nee

adm ni stered as to pharmaceutical conpositions by any

one of the followng routes: oral, transdernal,
i.nhal.ati.on { e Oror 1! anasah aeherdi@bn nimatcak fendrsanch as the
b%‘fegﬁf)%rlgr’t%eeég., dﬁ%t%‘?%ﬁn%scul g]?e, u?ntravenous or .
SERGHY BNE WSIea i bt tsdatal romgeAnpredtiarerhsalinghhgrsugiect the

admnistration is oral usin conveni ent i £
Jotags of BEICREORRS 8fre s TBE R {OTbs Ay rsgf?ﬁ%ﬂ%%d ofer
%ggr ee of affliction. Conpositions can take the form

?@bl ets, pills, capsules, 15 senisolids, po rs,

sust ai Tieshpeeliedlyestietine habin of caopayailp AsFormula (1) may range
suspensions, _|jiposones, elixirs r . dav:
aixpn@pﬁliomn‘éat@]é’r%(gk?@ W‘%&%?Od%rwe rtroeg #%%Pr%%nrt P az’
for. admi ni i ndsyRf folr BiGinistaeioh toa 70&kg person, the
imﬁ%r%ﬁ’%noﬂt@hll ?@%&ﬂffect ive neans_for delivering
addshes apgarvbaldagesitpreferablt beyahcyt ¥ e 1PEshEPEE 1Y tract

for the treatnent of diseases such. dygot her

si m | ak gsperab CAFER IR t%‘f%?%éﬁ%ﬁggtgéﬁcﬁjs}%re%grs (see
g%kﬁjémg@éuticﬂ%tmﬁn@@%n?g Yy SheoEhefulvafig Forter bedlj ansdermal,

nds o

n various factors such as the %Dde of. dru
f

aghIRtist (et | mbranasd] oherabinbaleP PRYSPIF B8 h éﬂ‘a?’ﬂbs"glar’
substance. Fqr delivery vi. i nhal .at.i e nePIPAIREistrati
c@#aﬁ@%Pﬁiﬁ%ﬁP@Be%%s?#‘aﬂF%I%ng U?T I%%%ﬁ%? sus%]gnsi ons,s_EL o
agrQ q#m%f ORBILRBAS dEyeenepthen vatich badnreatljisiedageording to
Sui t%b e odi spenser for 25 admni st a%i on.. T@g%e s Ecapsules
tﬂ%ﬁibgfeﬁ@é_sffbétll@haeﬁmp?%ﬁ@%mitﬂﬁé J}E aflf%’rf’ iz " eB-S ’
nebul i zer inhalers,. red- : @shs,
dPSPUE B POY ?ﬁfls f?mfmﬁ)ls%)e%%féggu {%lze.’r‘(%%t\goi ces Sg?ogucsca
aﬁé&ro%p Afxifi Shurediae dpyropiiate doatposidione sAniler preferre
t herapeutic agent's (whi chsg*a ,Sb%ggn&;%rigu]ﬂh%fgs o g ican
| guoher @Dadljum&ﬁergpg@}llﬁgﬂlé i ( r'ed into
e e s Sl
URQNn @ Gbstaleh OB di&é’h@eéjsi’mhge agthsohad g’é@gp similep o5 telelgd respiratory
anount of therapeutic_age B conpressed gas, thus

5#%@2!* g?)'adm ni stering a set ioof
amount (of agent o Y Regue Faitbds Guelg enths mode o
in the iﬁngrcﬁ,]&&e OgFEEg@a‘?%éBn%ﬁﬁg%er t hat gaﬁ be : .
d iﬁ&%ﬁcﬁﬁﬁimﬁb@ endieibotvadaBBtyg thodaperbstage. For delivery via
PCT/"EP2004/ 001588 _ i ngpiratory .aitr.- st.ream ' ;
bzt i aghbgompRImIAALS, fopIgiedap g o ofibt ebpensions,

fl.owi.ng DOWeL. of L ARSUOh G- AERMN suitsblatspenadre:

wisFHS ﬂprg&)e a&Eseonrt& B)Evﬁ as o _ .
administration. There are three types of pharmaceutical inhalation devices--
nebulizer inhalers, metered-dose inhalers (MDI) and dry powder inhalers (DPD).

Nebulizer devices produce a stream of high velocity air that causes the therapeutic

agents (which has been Formulated in a liquid form) to spray as a mist which is
camried into the patient's respiratory tract. MDI's typically ha\_re the formulation
packaged with a compressed gas. Upon actuation, the device discharges a

| measured amount of therapeutic agent by compressed gas, thus affording a reliable
method of administering a set amount of agent. DPTs administer therapeutic agenis

in the form of a free flowing powder that can be dispersed in the patient's
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| act ose. A neasured anount of the therapeutic is
stored in a capsule formand is dispensed to the

patient with each actuation. Recently, phar n?&f/ﬂ’ioﬁ%(}lass

WO 2008744 at i ons have been devel oped especi al |

drugs that show poor bioavailability based upon the
principle that bi oavail ability can be increased by

i ncreasin CrRasidngo Ravidvea Bee
Y - e cI}-ré’r e d%%%ge%ﬁébh&devg&m? 288 descri bes

ar Bk TRGRlE, lftlib&helflagémd zegaanng fixavilatgd muhtan@ﬁé@mnﬁ S as

Sl ze range rom t nm, i

atist.ah essE 5@0@@@%}% gleepagecr ke B fr A end i
&F om)# wgctﬂe ?f?ﬂen mﬁ’ch 28 actBii tftion: 5 14 enibg ppateseritnab the

ar naceu formil'ation in, which
t ﬂﬁnﬂ[aﬁgnmmwam eemop@mev;mamofor drugp Shab eyt PPYTes

éﬁ%ﬁ;@ e partile size of 400 nm Lo a@%%yae{neeeeﬂgeafi #
geg}#%%“pg%@eg%%e& ﬁ&%”ﬁﬁ&%&:@%m&@ k| Bbi @amigiatUu.S. Pat. No.

bi oavail ability. 15 The
canposEs densibes aeplmmmwmee{l mﬁnuinug@h@rlag pargiclss ApdaRiFe Tnes

f I h
ngor mé’u]t a@éﬁm gfﬂﬁf QB‘I" ve@q:t\é\%ﬁtﬂé%?&p %g&é% g'& sslinked

e lu% Sf‘ﬁﬁerﬁ{n% 1 Ct 07 Pat Al sadB g8Stek@ibies the g&ndhcﬁon ofa

advers the ther apeut i c benefit of the
c 9mmmamfa1 fmnimjuan it yvmcsahmd@g@u‘pstw IRV

SO|Id i sem -solid h
q ‘6‘%?5‘5’1 Eﬂ{tlslﬁ ggzggggO% %Ilglﬁtcp%g% faarbulrface
ggfﬂoedi ' d%ﬂe%] dlsgi%lrs%dtxﬂ aq?lqaldqﬁecﬁkﬂ th give ammmauusm i d
ar maceutical  exci

ients include starch, cellul ose,
t abmmgimcthsteezlnﬂﬂacemsrétabls’ @eglb@eava@]ébléﬂ-n, malt, rice,

flour, chal k lica t bl
st ear atlge Gﬁp?%‘il %S?Peg?%{{gﬁ |§1u %@%ﬁgﬁd ém 2®
ﬁiﬂaﬂbﬂﬂﬁtﬁ at lea8itind phﬁﬁ@s@ﬁmaﬁylabni‘p@bbﬁ @’Uﬁhﬁl&i may

e se ected fromglycerol, propylene_glyc
ethaeptiablarecipntscus ngm-{t@lc”aﬁ% %% 8 §p n\g? erse%;’affect

e

Ol dotia eﬁcgnd Regl-esudet, 1ﬂ {he¢hst (Fanmkmss], copgrositionl aaseyus cipient
i njectabl e solutions, include water, saline, aqueous

de:hatrlogeqerdhchvgﬂwlélt%on@ﬁﬁb%lb@s #%%ases may be used to

~ di sper Sﬁgﬁ %%g%c%ﬁgc&ﬁfex%@eﬁ?'lﬂc\ﬁﬁ% kin BlluBfie IO gkbose,

form sult’a or this purpose are
Ni {,£08L Bucr6RY, BastiAlimeai, e, fidue, chalig silick gols oraghesium stearate,

22&%&%@% daroLmen PRt P aTar BogedBIda il Liswid
cyer e PRoaatD) ke 4B ?%E@:‘%ﬂ@lssagﬁ“‘swﬂﬁ’
an&h&r{lﬂ ahdl Pﬁl@b@oﬂk Lineluilig those of petroleum, animal, vegetable or
synthetic origin, e.g., peanut oil, soybean oil, mineral oil, sesame oil, etc. Preferred
liquid carriers, particularly for injectable solutions, include water, saline, aqueous
dextrose, and glycols.
Compressed gases may be used to disperse a compound of this invention m
aerosol'form, Tnert gases suitable for this purpose are nitrogen, carbon dioxide, etc.
For liposomal formulations of the drug for parenteral or oral delivery the
drug and the lipids are dissolved in a suitable organic solvent e.g. teri-butanol,

cyclohexane (1% ethanol). The solution is 1y0ph0hzed and the lipid mixture is
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24 WO 2004/ 076448 PCT/ EP2004/ 001588 suspended i n an
aqueous buffer and allowed to forma |iposone.

necessary, the |iposone size can be reduce
WO 204#7¢4*8at i on. (See Frank Szoka, Jr. and Deréf:#%gom"o“hss

Papahadj opoul os, "Conparative Properties and Met hods
of Preparation of Lipid Vesicles (Liposones)”, Ann.

Bedpen@ ORI WiSquBhReitfer al] AfobydaQ8 f6rh98Ahosoand }@ne@sséy the

Lasic, "Novel Applications of Liposonmes", Trends in

Biposwnhsize 481 EPAEE by SCRUBEYIn. (Sreeens Srakihlte and Demetrios

BABLPRETM ™ LR XS R e SRl B pic

%sicesi (Dip oE@mW)” M@m E{r&v(lB@?Kys Bbdrips i 4@-5@8@&8@'}, ad@DhD.
ed. 1990) 10 The | evel t he compound
f apigu e hopheabeas of WipoperRes” h"Srendqs mn E@ﬁf@b 161‘?‘1§I7t§59§d
? ngﬁnose skilled in the art. Typically, the

ation will contain, on a weight percent (Wt %
basi s,0Othestitable gharthA0dutdA] SFipientyusd tRircoipaldtiochsafre
Fornmula (1) based on the total fornmulation, with the

gatcabee b RPwEERTES Branmaretioa Hoiaspe cptied Wab ol Marin (Mack
f d t at
i LR

phar rrﬁ&:euevad: af the ca;bmpbmd wresfoaanlaton cagvay wdthip Gierfdl] odnge
For nul scr.i bed bel o

SRPLYE |b§'t ‘?,S‘Ség]tui i {heggt tﬁ@l@ﬁﬁp%g E*%Cnclgiﬁsqwgl contain, on 2
FLER LR s TR Y 01 001 3T BB B o

annmla@d&xmai én the Ita:ml fohmuMiivig vatt ihv, ibalancabeihg onssayert -

SR B TP B 0t o GRS CRapotEsE ot 2§ love
QERSHRNCE) wi N Hedoufic, ﬁ%‘hﬁé’éuﬁkﬂ%ﬁn@l&ﬁoﬂ%tduﬁ}n he

Schenes and npl es bel ow = net hanol Et

comphmnbdafl?dinﬂhc(l)careﬂhgdnba@bﬂetWe HOAC = acetic acid
30 DCE = 1, 2-dichloroethane DM = dinethylformam de

The CCR-3 antagonistic activity of the compounds of this invention can be
measured by in vitro assays such as ligand binding and chemotaxis assays as
described in rore detail below. Jz vivo activity can be assayed in the Ovalbumin
induced Asthma in Balb/c Mice Model as described in more detail below. |

For ease of reference, the following abbreviations are used in the Schemes

and Examples below:

MeOH == methanol

EtOH = ethanol

EtOAc = ethyl acetate

HOACc = acetic écid

DCE = 1, 2-dichloroethane

DMF = dimethylformamide

PCC = pyridinium chlorochromate
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PCC = pyridi ni um chl orochromate 25 WO 2004/ 076448
PCTI EP2004/ 001588 PDC = pyridi ni um di chromate TEA or
Et 3N = triethylam ne THE = tetrahydrofuran TEA =

WO 200407 dF oacetic acid 5 it. = room tenper at uFETFRR00H001588

conpounds of the present invention can be prepared in
a nunber of mays known to one skilled in the art.
%Iude but are not limted to,

P rred net h
%@ jeRE gLy, ﬁ}%”éﬂfm%: procedures described bel ow. 10

T’I’EASJ@’LEN%@&WHM%S and reagents used are either
avai l able from comercial suppliers such as Al drich

CﬁEﬁT‘éﬂﬁa@dIOflm waukee, Ws., USA), Bachem

ra USA), Eni ka Chenlie or Sigma (St.
L%E 1[11}\1;@11 roaﬁ%% a¢1dl\/aybri dge (Dist: Ryan Scientific,
Pn&r&gﬁt&ﬂﬁ&ahﬁol unbia, S.C. 92960), etc.; or are
prepared by methods known to those skilled in the art
foll owi ng procedures set 15 forth in the literature
such aghkices: 6u1@nd>fﬁteqﬁe§ensﬂeamaa Hearrefarerhim cnumber of

Synt hesi s, ol unmes 1-17 (John W/ ey and So 1991[%?Itl
RoErS snaowein @tergjlisd ltsﬂreo%h @Eﬁ%&ﬁﬁ%od%ﬂt}g%éuia@ d

FREFE e SN pEE OG5 FYRRTE, ang Sons.

1991) , TNBERRIS: pﬁdﬁéﬁﬁ]l@ afdd rédegan usedCGlve Bithérrawaﬂa(hl@a fom

g‘%%egcqgrsgggﬁﬁﬁ %‘i?ﬂ%iza)é F‘?Qand Lar D¢ k cee S\kfg%glig A),
TRESEA? PREMES i TR Y B *k%.'dh%hﬁé‘& %%n?d ; \mﬁsowﬁo USA),

I'ons 't Hese éC enes can ' made and
shugbates(Dist: Myan Skichlifd H.0. Bhe 6494, Crdwinbig, § &7 929@3 ctg or

this disclosure. The star materi al s t he
iaﬂem@aﬁﬂ%bﬁégl o REoVR R BOBRH Gl ¢ 8 AEuignE grpgedures set

rJfH lg.%ﬂe h%;r&ﬁﬁ:' S aé@fe&% HATYRLE R&%&n@s%h@téﬁﬂﬁﬁSyntheSls
i nc te

I'ng but not to 25 filtration,
dWslmhésal DA ohurWﬂeyaiuid Satsi b9H1) pﬂﬁm@‘m@b@nﬁp‘h pf Carbgnt he

CEATBRET M HC B S 30 STTRIPRG I E LT SORt e Dbl 259)

Ar Q&nﬁz@kegﬁfoﬁs ‘V&uﬁ@?l%r@mﬂeyﬁn& Sbhs'ih|99§) Kfar€)'s Allyanced

1, p, q, etc. are defined as set
f Orgdnic Chednestiyl, Hiohs Wikey and Sons, 1992), and Larock's Comprehensive

Organic Transformations (VCH Publishers Inc., 1989). These schemes are merely
illustrative anci various modifications to these schemes can be made and will be
suggested to one skilled in the art having referred to this disclosure.

The starting materials and the intermediates of the reaction may be isolated
and purified if desired using conventional techniques, including but not limited to
filtration, distiliation, crystallization, chromatography, and the like. Such materials .
may be characterized using conventional means, including physical constants -and
speciral data. In the Schemes, the variables E, Q, Ar, AL RYERP R p, g, etc.,
are defined as set forth in the claims.
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WD 2004/ 076448 PCT/ EP20041001588 General Scheme 1: O
OCOZMe (a) OV (b) (C 02N OVe | OH (1) (2) (3) O

wo fgudube), 0, (11 BOS (4 (5) (6) o ~F>4 ALE (S,

5 Step (a):

2- Met hoxy-4-nitro-benzoic acid (1) in CH2C12 (979% 1is
reacted vvith BBr3 to provide the internediate
5&;?%/? %E% {utro benzoi ¢ aci d, which upon treatnent

9™ I sol vent such as McOH (95%, followed by
hydrogenation fand treatnent, with 10% Pd/ C in Et OAc
(98% vyields %m no- 2- hydr gxy- benzoi c Ldo MO net hyl
ester (2). (b}x  Hy eratd _dm of % ester (2)
[e.0.., 23 ,01@6/0Rho ol acetic dcid (70 h),
58C] af for d%l am no- 2- hyry oxy-cycl ohexarzg.)car boxylic
aci d net hyl ést 15 (3) asthe acetic acid salt.

.Step (c): Reaction of conpound (3) with nesityl ene at

el evat ed pepperatyre (e. g 1653)C) foI ovved b
cool i ng td‘f Z‘L;Ls ()ﬁ
5- hydr oxy+~2- aza- blcyclo 2 2. 2]octau- one (4) 27

@

/@N ° G AT—-E. i (&
R'v'a

®

(RZI)q
4" (12)

R

(7}

Step (a):

2—Methoxy—4—nitro—banzoic acid (1) in CHaCl, (97%) is reacted with BBrs
to provide the intermediate 2-hydroxy-4-nitro-benzoic acid, which upon treatment
with SOC, in solvent such as MeOH (95%), followed by hydrogenation and |

| ireatment with 10% P&/C in BtOAc (98%) yields 4-amino-2-hydroxy-benzoic acid

methyl ester (2).

Step (b): |
Hydrogenation of methyl ester (2) [e.g., 53 psi, 5% Rh on Al in acetic acid

(70 1), 58°C] affords 4 amino-2-hydroxy-cyclohexanecarboxylic acid methyl ester
(3) as the acetic acid salt.

Step (c):
Reaction of compound (3) with mesitylene at elevated temperature (e.g.

165 °C) followed by cooling to 1t. yields 5-hyd:oxy—z-azawbwyclo[z.il.2]00tan—3~
one (4), '
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WO 2004/ 076448 PCT/ EP2004/ 001588 Step (d): Conpound
(4) can be reacted with LAH in solvent (such as THF),
reflux under nitrogen to yield

WO 32%{%754% cycl o[ 2. 2. 2] oct ane-5-01(5). 5 Step (‘EyL/EF2004/001558

Compound (5) can be N-Boc protected upon mxing with

(Boo) 20 (8699 in an appropriate solvent (e.g., MOH,

'§F 1 N- Boc protected conpound (5) can be converted
N—hoc protected 2-aza-bicycl o[ 2. 2. 2] oct an-5-one (6)"

~upon Uoggggg@ 54) ¢k beirédviddDiGth nmmmmemptsudt &s 'SPy evith
such as (96%_ or DMF. Step (fl:

pribtseutdetnizrogmiaiyieic- eifazblzy@?[&cf pA AT E@) can be
converted to the appropriately-substituted conmpound

gg‘% @161 addition of 3,4-di 15 CI PhCH2P(O) (CEt)2 in
RMfit such as THE at reduced tenperature (e.g., O

(E:%O—|f llomﬁ(g‘;&%ﬁgﬁ@% d)tg&gérle ence %Wﬁﬁgbcﬁg 6%)111

etk oo b ol el s
spetpddo FBPor BSS b ERC AL CPer s 1 38 ﬁ“lp%&&gm
it A S P [ s o S TR
PCTI EP2004/ 001588 GCeneral Scheme 2: CH POC (a) $OC
'<Step No NO QA (10) (11) BOy 0 (d) (c) ".rxNrQA

N-Boc protected 2-aza-bicyclo[2.2.2}octan-5-one (6) can be converted to
the appropnately—substltuted cormpound (7) via addition of 3,4-di-
CIPhCH;P(O)(OEL), in solvent such as THF at reduced temperature (e.g., 0°C),
followed by hydrogenation in solvent (such as EtQH:EtOAc or EtOAc), in the
presence of P10, (88%) and addition of TEA (99%).

Step (g):
Bicyclo-octane (7) can be reacted with an appropriately-substituted

aldehyde (8) in solvent such as CHxCh (36 %) or DCE upon addition of
Me NB(OAc):H or NaBH(OAc)s, to yield compounds having the formula (a).
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15

“appropriatel y-substi

(12) H NNN~ ~( a ZN'N Ar' (e) O RRa Q- Ar Q
or (1b) H Ar ONRN(lc) 5 Step (a):
| - 8-aza-bi cycl o 3. 2. 1] oct an- 3- one Car}?é’[‘?EPzﬁomOl:ss

WO:’t"P%‘yf‘é with 1-Chethyl chloroformate in an

appropriate sol vent such as MeCH (88% or DCE,
fol | owed by addition of (Boc)20 (98% to afford

10 Step (b): Compound (10) can be
ERERR Jehntn:

an appropriate phosphonic acid diethyl

ester [e Ari-QP(O(MOZ2], in the reéence of
base (e pot assi umt-@gyl ate or NaI@ and t hen
hydr oge in f#he presence of P2 un %IZ and
extracte & ErOAC t d conpound /(1

Steps-(c)¥( Compound {11) can be treated f\h TFA
in an appropriate solvent sith as CH2Cid) then
reacted with (Boc) NHCH(R4) CO2H, EDCI and/or HOBT in
CH2C12, 29 WO 20%?5&076448 PCT/ EP2004/ 001588 t hen
reacted wwth TFA | uxed with BH3-THF at el evated
terrperature follé%gﬁl?y ollng and addi eti on of HO
(aq.) to pibvide conmpgiun Step (e): 5 Conpound
(13) can —be—t»reat ed with %- t HA@’yI chl oride and Et3N
in CH2ClI 2 or reacteﬂﬁy\nth an

e

d isocynate to afford
conmpounds of

H
N
NN
AT 4
N o X
" }{\Nﬁ -—-—*'(e) | ﬁ\m‘
Q@ or b)
N
Ar\‘( \]{\N
R
© ﬁ“hi
(Ic)

Step (a):
8-Methyl-8-aza-bicyclo[3.2.1]octan-3-one can be treated with 1-Cl-ethyl

chloroformate in an appropriate solvent such as MeOH (88%) or DCE, followed by
addition of (Boc),0 (98%) to afford compound (10).

Ste

i (b)Compound (10) can be treated with an appropriate phosphonic acid diethyl
ester [e.g., Ar'-Q-P(0)(MeQ),], in the presence of base (e.g., potassium t-amylate
or NaH), and then hydrogenated in the presence of PtO, under H, and extracted
with EtOAc to afford compound (11).
Steps (c)-(d):

Compound (11) can be treated with TFA in an appropriate solvent such as

CHCly, then reacted with (Bm)NHCH(R’-‘)CO;H, EDCI and/or HOBT in CHCl,
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formulae (Ib) and/or (Ic). Exanples 10 The invention
wi Il now be described with the follow ng working

Exanpl es. Exanmple 1 15 1T, CCH o AC C =
Wwo %’f“’%*ﬁg sol ution of 2-methoxy-4-nitro-benzoi %H@?@S%%Bags

g, 0.102 nol) in 80 mM 20 of CH2Cl12 at 0 C was added
BBr3 (1.0 M 150 M, 1.5 eq.). The resulting m xture

s al | owed..t r -an tf
bR A R A
&Bﬂo&zg@by ehallrid dvigictienofHA (. Vaquovidd bempesiddyia).
was purified on a silica gel colum with 6/4/0.3 of
hexane, Et OAc and HOAc to give 18 g of
%t!%gl oXy-4-nitro-benzoic acid (M: 183). 25 Step 2:

0 OH solution (200 m) of _
2- hy dr @eyipdund (18Pednehezedatedacitid 4{tdBoy) chiarsde addégN in CHaCl,
concentrated sulfuric ach$ The resul ti ng r?ocl)(t ure yias.
rsaeaaied withapaprropeptelysubiuigiggeypate ip ARl oB oS ©

g .. volati renoved in vacuo. The residue was
t%gﬁu%g(%gra%&#@@éd bet ween water and Et OAc. The Et OAc

| ayer was washed with wate (2x),- N3HCO3 (sat.),
NaCl(sat.), dried over I\Iazgé;‘ﬂﬁiﬁﬁzoncentrated. The

crude 30 WD 2004/076448 PCT/ EP20041001588 product

was purified on a.sillica.gel !HH‘?] | 9 't fhaples.
hexangf}?eolnaF%on .@%g%?‘%ﬁghfc/%r oxy-%\tozll%?vr%gg-/%’%zg e
acid nethyl ester as a solid (M~ 197). Step 3: 5

2- Hydr oxy-4-ni tro-benzoic acid nmethyl ester (14 g) was

dissaplesd in EtOH (100 m) and THE' (10 m) and

stirred under hydrogen (1 atm) in the presence of
| B CH,
i /L
jog )
- H,C al

To a solution of 2-methoxy-4-nitro-benzoic acid (20 g, 0.102 mol) in 80 ml
of CH,C}, at 0 °C was added BBr3 (1.0 M, 150 ml, 1.5 €q.). The resulting mixture -
was allowed to warm to rt. and stirred for 2h. MeOH was then added dropwise to

Step 1:

. quench the reaction at 0 °C and the volatile was removed i vacuo. The residue

was purified on a silica gel column with 6/4/0.3 of hexane, EtOAc and HOAc to
give 18 g of 2-hydroxy-4-nitro-benzoic acid (M 183).

Step 2. _ | .
To 2 MeOH solution (200 ml) of 2-hydroxy-4-nitro-benzoic acid (18 g) was

added concentrated sulfuric acid. The resulting mixture was heated to reflux for 24
h. After it was cooled fo t., volatile was removed in vacuo. The residue was then
partitioned between water and BtOAc. The EtOAc_ layer was washed with water

(2x), NaHCO:; (sat.), NaCi (sat.), dried over NagSOy and concentrated. The crude
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Pt02 for 24 h. The reaction m xture was then filtered
through a celite bed. The filtrate was concentrated

to give 12 g of 4-Am no-2-hydroxy-benzoic agi .
WOZO@%’P%r‘J'Sas a light yellowsolid. 10 Step 4: W AroPRhisss

4- Am no- 2- hydr oxy- benzoic acid nethyl ester (10 g) in
200 M of HOAc was hydrogenated under 56 psi pressure

at .60 C for..42 h. The ' - 0 g be
Poar s pdunfof p iR i StTTA SO0 RERRERCL, Z0C
1 £ Gigpi 1-ByErokS-4-AiuwesknzFic tidahsthyl gaeves 6 s5lidQdf: 197).
4- Am no- 2- hydr oxy- cycl ohexanecar boxylic acid nethyl
ester acetic acid salt (mp. 125.5-126.4 C, M: 173).

t ep. 5: 4- Am no- 2- hydr oxy- cycl ohexanecar boxylic acid

y| ester acetic acid 20 salt (6.6 g) was heated '

to refrarddy-amgid-yéene dc60meathyl éster (34 g) Akt dissdwed indgOH
to it solvent was deparé:q%ﬁ%@} t he @r)&géal Were . of
(RS el angl THFHAR aHd anchitar YoeF (vAie 1 Iy RetPeT

¥ - ~b ; . d e Miite $4d.) The
BOER Y BT B A RePR kAR Bl  Wite b
BihyehvaxyorRemtzaediocgied 0 2 0f42)roinosirhgdnomp-benzde ggid methyl

mmol) in 60 m of anhydrous THE was added 55 m of LAH
esterps gt YROW 59% er "t he mixture was refluxed under
N2 for 24 h, it was cooled to rt. and quenched wth 2
.m of water, followed by 2 mM of 15% NaOH and 6 ni of
@[@r_ The suspension was then stirred with MySO4 and
f

MO A AIROrS BHIOEH G S TR AG o oF 20(%_#@ ofbflac
s e
g etels bt iS85 OB e
Gormil Silrgtion gaisch. e g S aRtpsy gy eiefe il sotd
LS ELD0L T LiHSaN95 eas ed gnder, N2 1at) 60 C for 3h.

e was renoved and 5 the residue was partitioned
bet ween Et OAc and water. The organic |ayer was washed
with saturated NaCl (aq.) and dried over Na2S04 to

:d N-Boc protected

4-Amino-2-hydroxy-cyclohexanecarboxylic acid methyl ester acetic acid
salt (6.6 g) was heated to refhux in mesitylene (60 mi) for 3h. After cooling to rt.,
solﬁtent was decanted and the crystals were washed with hexane three times to

provide 2.9 g of 5-Hydroxy-2-aza-bicyclo[2.2.2Joctan-3-one M 141).

Step 6:
| To a solution of 5-hydroxy-2-aza-bicyclof2.2.2]octan-3-one (2.6 g, 18
mmol) in 60 ml of anhydrous THF was added 55 ml of LAH (1.0 M in THF).
After the mixture was refluxed under N for 24 h, it was cooled to rt. and quenched
with 2 ml of water, followed by 2 ml of 15% NaOH and 6 ml of water. The

. suspension was then stirred with MgSO4 and filtered. The {iltrate was acidified
with 1.0 M of HCI in ether a:ad-then concentrated to afford 3.2 g of 2-aza-
bicyelo[2.2.2]octan-5-01 as the HCl salt.
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2-aza-bicyclo[ 2. 22]octan-5.01(3 g) (M 227). Step 8:
10 To a solution of N-Boc protected

WYL o3 2 2Lt Sol (5.0 00 3L b

m xture was stirred for 6 h and filtered through a
celite bed. The filtrate was concentrated and
pusihf #ed on a silica gel colum with 20 %EtQAc in
hexane to give 1.74 g of N Boc protected

2- aza- Bi-4gebisfelof2. 2 Pdutans-6t Gnd g A02mol)228) mixe8 vthedi-t-butyl

g ORI @%?ﬁghl  Riggaf %ﬂﬁg@é{ g7 B %ﬁﬁ My the

W &Qﬂéﬁ% fabdthg wa@fHeEtred hinfdr NOft goreicefol yh PHRRBIN 8s Meoved and

added, tThe m xture was heated to 80C until an
extb¢ tesidut ovas partitioned hetween EtQAd anctwatbheTh@mamc ri@/er was

el b BN T laad b bl ot Bl R PR Brotected

M XEA I caS 2zegbadni5ninelh ' for7)l h and allowed to

cool. The crude product was distilled under vacuum at
155-158 C/1-2 torr to afford

chl or o- benzyl ) - phosphoni c aci d di ethyl ester
(é@“—% 25 Step 10: To a suspension of NaH (53 ng,

1 mofqga édlutﬁ)d‘@foBol:lﬂEot%tbﬂ 233 a M yelo2 25 641@nB=0D (1.8 g,
% was added N- Boc?£r ot ect ed

2- ﬁmoé))nalw‘[@ 22 0N oes aflndesl Bhgof E@Cz(@ eg,)- Z’hﬁﬁ@mtmg mixture

v et Koo b 80 aspd taiEh SORRBOE Y The BEREY AT bepnuptea
n anafpuahfd Qﬁ QBNCcE %epctd@n@m&mcmf %NRO AF0n M diRA6 Bive 1.74 g of N-

evol ution was observed and the sol ution turned yell ow.

* AfBasrproteeted gampibiayicl2 312 ledien-adwet™oh22Dhe ni xt ure was
stirred at O Cfor 1 h and at rt. for 2 h. It was

t hen quenched with water and extracted with Et OAc. The
Et ol ayer was 32 WD 2004/ 076448 PCT/ EP2004/ 001588

washed with NaCl (sat. &) dried over Na-7504 and |
conce nt"fl‘wﬂl]@dphllﬁpliﬂtq (4238 wh wasrpdded dioprise tgSl4-eshigapenzyl

DR Oberigr by 2 BB A 13k Padhgsebeyes

0 WH&(E t@eﬁﬂnﬁ(t&@ Fokes Dig bl 1@ S0€T unt{lAG: ex3@139nuc Seaction was started.

The remaining phosphite was added at a rate sufficient to maintain the reflux.

- After the addition was completed, the mixture was heated to reflux for 1 h and
allowed to cool. The crude product was distilled under vacuum at 155-158 °C/1-2
torr to afford (3,4—Dichloro~benzyl)-];ihosphonic acid diethyl ester (6.5 g).

Step 10:
To a suspension of NaH (53 mg, 2.1 mmol) in 8 ml of THF with 13 mgof

15-crown-5 (3 %) was added N-Boc protected 2-aza-bicyclo[2.2.2]octan-5-one
(0.45 g, 2 mmol) (from Step 8) and (3,4-Dichioro-benzyl)-phosphonic acid diethyl
ester (0.594, 2 mmol) (from Step 9) in 4 ml of THF dropwise at 0 °C under Na.
Hydrogen evolution was observed and the solution tirned ysllow. After the
completion of the addition, the mixture was stirred at 0 °C for 1 hand at rt. for 2 h
It was then quenched with water and exiracted with BtOAc. The EtOAc layer was
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Step 11:
5 (3, 4-Di cbl oro-benzyl i dene) - 2-aza- bi cycl o[ 2. 2. 2] oct an

-2-carboxylic acid tert-butyl ester (0.45 T
wo 2%0640?@‘@8 under | atm of H2 in 20 m of 1:1 8?%‘/13%4/001388

EtOH. Et OAc in the Presence of Pt02 for 20 mn. The
reaction mxture was filtered 10 through celite and

Vgﬁf@eﬂﬁ%ﬁaﬁﬁ éﬁa(t’ ) gdﬂ/e% onef‘fNQ,gQL and concentrated. Purification ona

benzyl) - 2-aza-

sklicayel @Iﬂﬁnﬂ v@iﬂom%r}ﬁ@mmbxmyzl gage Adb ¢ aférG.but vl
est er sol . uti

I@c@srobewa@fa? 2 BaD R A g s et oB P e pu eser
? )boxyllc acid tert-butyl ester (0.24 g, 0.65 -
o ?1”‘] 2 mM of CH2 Cl2 was added 1 nl of TPA. After
the m xture was stirred at rt. for |h, it was quenched
with NaHCO3 (sat.). It was then extracted with CH2d Z
‘he organic layer was washed with NaCl(sat.),

d“ ed5 -oue blm&%%&g}ﬁd&ﬁm%hwﬁrb[m 'dtﬁzel’.??-earhgxsdic acid

Di chl or o- benzyl ) - 2- aza- bi cycl o 2] oct ane

télrfAbﬁﬂyleﬁEIO()O‘PfQQ)mﬁHr@@UHﬁ@r hatmylcﬁ 2GR Bfml el (DL,

épg%gi@gc Bt t%étpéﬁ)ee oA, W pgd! O’Jﬁa@d%@ Dn'fiture yras filiered

ﬁdﬁg@gm‘s A ZeNdentRlcahd @Re(074 & of tad(s 41Dithee-benayl)sh ard-

dropwi se. After. the addItIW% conpl et e,
Hibgeldl8. %ﬁ]gctan@zmsb@wh@ peig tert-bylyl cHieR D1t was

then quenched with water, and the organic |ayer was
extracted with CH2d Z, vvashed with NaCl(sat.), dried

QEE?Q Na2S04 and concentrated. Colum puri fication
/216 of acetone/ CH2C12/ hexane ][cyc oEZ gzﬁ)cga];le—%

whi t eT@@sqﬂutw ol Sty dridseiirae RGIZyD- e ta

R TN SREDIR (S oo
MdfwAamlmemibﬁEﬁWa@tmm@ m@@hmm@amhﬁcbmtbz 2
in 15

%@ﬁﬂ@@é@?}/ Bosdhen @ftrae]:@\(/jpl@z 8%#3@ 3 ?h; Qreanic Jayer was |
?Svt %‘1{ é%%%l ﬁ%g%@g@, é‘h%% | t el\%bgéﬁ el YidcBnitidPtordide 170 mg of 5-

5ed. The filtrate was
CORDH Gratiesgd-thebicedolduellpetrid QdaH1: 270).

Step 13:
To a solution of valinel (DL, 5.0 g, 0.048 mol) in 200 ml of CH,Clyin the

presence of EizN (18.4 ml, 3eq.) at 0 °C was added 4-methyl-benzoyl chloride (7.1
ml, 1.1 eq.) in 50 ml of CH,Cl, dropwise. After the addition was complete, the
miixture was stirred at 1t. overnight. It was then quenched with water, and the
organic layer was extracted with CHyClp, washed with NaCl (sat.), dried over

. N2,S0, and concentrated. Column purification with 2/2/6 of
acetone/ CHZCIthexane gave 7.8 g of white solid N-(1-Hydroxymethyl-2-methyl-
propyl)-4-methyl-benzamide Mz 221).

Step 14:
| To a suspension of PCC in 20 ml of CH,Cl, was added N-(1-
Hydroxymethyl-2-methyl-propyl)-4-methyl-benzamide (2.2 g, 10 mmol) in 15 mi
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on a silica gel colum with 20% Et OAc i n Hexane to
give 0.75 g of N-(1-fornyl-2-
nmet hyl - propyl ) - 4- met hyl - benzam de as a white solid

WO J00#97%6:44920) . 5 Step 15: To a sol ution of PCI/ER2004/001585
N-(1-fornyl -2-nmethyl - propyl) -4-net hyl - benzam de (0.083
g, 1.2 eq.) and

(d’(fggé(gzlc‘gh ben ‘%"2 trfd %?f & gsgltl ?W\}ﬁg{ﬁcq()and

acﬁiﬁ‘e‘i‘ed\ﬁ%ﬂg@%@e@t&&@ Mhe ﬂtr&te%s)conc%%&%ed Lhg ﬂiJeQ‘emdue purified

resultlng m xture was stirred
cnmwmhhdimﬂpmmmn%mn2@%d@£yﬁamdkmamﬂﬁ@teﬂ%mgdiirmmmnd2-

oV r Y RSO G Re ~BrebRe A V8 208 with 536
5 l\/bC]—Hn CH2d 2 and recrystalllzatlonfromCHZCIZ and

hexane gave 50 ng of Exanple 1 (Mt+1l: 473). 15
2 4- [5 (3 4-Di chl oro-b enzyl) 2-aza-b icyclo

2. 2. 21
|[ohény|] 9}?‘?1%{19 E%F%’{f&f]l m&#gf pg%yl)ﬁb@etqql Rergamigp 6) 083

1@03 |)Q111@53 | 41HicBIbr&benzyl)-2-aza-bicyelo]2.2.2]octane (0.085 g, 0.3
i C Ioro benzyl) - %_Zya)za bi c y {2 2]2 oct(ane &

10111@51)@112?'@?1%%%“# a2 agdedolil bag %@s(%ﬁjmgdl deq). After the
0 RSB e SRaea BB 1 oD S yargy (e and

mezetmksted wa@ m@wcr GUeakgdnic [a0Er Wi ahbl WithNaH(5489) Bied over

(0 CJI was then added and the m xture was
sthzﬁ@danchqonp@ agsfe ritiepetive Heln Wikl Yo Naeddddn Céﬁﬂlz)and

a [

NP Syt e b B 68 e BERIBE ¢ 1B 260
34 WD 2004/ 076448 PCT/ EP2004/ 001588 Preparative TLC
wth 10% (10% NHAOH in McOH) in CH2Cl2 gave 82 ng of

13 Exanple 2 (M +1: 470) 5 Exanple 3

Example 2

4-[5—(3,4~Dich10ro-b enzyl)-2-aza-bicyclo[2.2.2]oct-2~ylmethyl]-1,5-dimethyl-2-
phenyl-1,2-dihydro-pyrazol-3-one

To a solution of 5-(3,4-dichloro-benzyl)-2-aza-bicyclo[2.2.2]Joctane (0.05 g, .
0.35 mmeol) in 2 ml of DCE was added 1,5-dimethyl-3-oxo0-2-phenyl-2,3-dihydro- -
~ 1H-pyrazole-4-carbaldehyde (90 mg, 1.2 eq.), and the mixture was stirred at rt. for
25 15 min. NaBH(OAc); (0.11 g, 1.5 eq.) was then added and the mixture was stirred
at rt. overnight, then with NaHCOs (sat.), and exiracted with EtOAc. The EtOAc
layer was washed with NaCl (sat.), dried over Na;,SO4 and concentrated.

20
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N-{1-[3-(3,4-D chloro-benzyl)-8-aza-bicyclo [3.2.1]
oct-8-yl nethyl]-2-nmethyl- propyl}-4-nethyl-benzam de

c NNcl OHCCN3 C 10 Step 1. To a sol E%Lr@fn@f%{}gbss

WO 2840841y - 8- aza- bi cyel o[ 3. 2. 1] oct an- 3- one (6

nmol) in 80 mM of DCE was added 1-chl oroet hyl

chI oroformate (8 nil, 1.5 eqg.) dropwise at 0 C. After
dlt G o e i.0 Xt ur
pr RN R G et S
fray; 2ter: amhatile was renoved, the solid 15

resi due was dissolved in 100 m of MeOH and then
heated to reflux for 45 mn. Volatile was then
renoved again in vacuo and
8- aza-bicycl o[ 3. 2. 1] oct an-3-one hydrochl ori de was
cr %tgllized fromMOH Et 20 as a solid product (58%
%ﬁ (4.58 g). 20 Step 2: To a solution of

o 182@ [go(ﬁ 4%%?% b}ﬁﬁi)ﬁ) mfﬂl v%cl'&?%gﬁwg g j%%l%tdg‘ha% tfethyl-

di-tert- butyl este® R&l} “1 m of TEA
The resul ting mxture was heated at 60 C for 3h.

Vol atile was renpyed. and the residue was partitioned
bet ween Et OAc and watdr. The 25 Bt CAc | ayer was washed

with saturated sodi Unf cii'o ~Aried over Na2SO4 and
concentrated. Silica geb Iu ] pur i ti on with 20%
Et OAc i n hexane gave 3- '%¢ o

0X0- 8-aza- bi cycl o[ 3. 2. 1] oct ane- 8- carboxylic acid
tHen 1buty| ester (6.25 g). Step 3: 30 To a suspension

5 "o T sdittherh ek BAhicriad Totat doptte S 5" mod)

fA¥AE Ria Yed <l Beiofdea/ 8RBrdloRRat Orf @ t
?C%?%%%OOM 0013588 ca?ngﬁ aC|I dot er fg\{iﬁg’yl eg?gf@msea

(Q°@ Afferghardstitiorayas ¢nplelgi Sislreaction apziprg wap plaspebiig) wam to
f?:?.i dddl e&ﬁe&;&e&%{ﬁ% 6&)?M6f093h SA%em t?ilelv[f]as rgmokréd ?ﬁe solid
residue was dissolved in 100 ml of MeOH and then heated fo reflux for 45 min.
Volatile was then removed again in vacuo and 8-aza-bicyclo[3.2.1]Joctan-3-one
hydrochloride was recrystallized from MeOH/EtO as a solid product (58% yield)
(4.58 g).

Step 2:
To a solution of 8-aza-bicyclof3.2.1]Joctan-3-one hydrochloride (4.5 g,

0.028 mol) in 100 ml of EtOH was added carbonic acid di-tert-butyl ester (12 g, 2
eq.) and 11 ml of TEA. The resulting mixture was heated at 60 °C for 3h. Volatile

was removed and the residue was partitioned between EtOAc and water. The

 EtOAc layer was washed with saturated sodivm chloride, dried over Na,SO, and

concenirated. Silica gel columm purification with 20% EtOAc in hexane gave 3-

oxo0-8-aza-bicyclo[3.2.1]Joctane-8-carboxylic acid tert-butyl ester (6.25 g).

. Step 3.

To a suspension of NaH (0.24 g, 1.2 eq.) and 15-crown-5 (88 mg, 5%) in 32
ml of THF at 0 °C was added a solution of 3-0x0-8-aza-bicyclo[3.2.1}octane-3-
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m xture was stirred at 0 Cfor Ih and at rt. for 5h.
It was th_en quenched with H20 and extracted wth
Et OAc. The organic | ayer was separat ed, WaShegT)ﬁ'P;tmlad,mmsss

WO RE7H48 sat . ) and dried over Na2SO4. Colum T

purification with 20% Et OAc in hexane provided 1.2 ¢
of the starting nateri al

GRS BRIk O LS R gt

3- ﬁ%eﬁi@go%kcpﬁiefhyl ester (2.6 g, 8.8 mmol) in 16 ml of THF, The resulting
benzyl | dene) - 8- aza- bi cycl 0[ 3. 2. 1] oct ane- 8- car boxyl i c

agititttire mes btixrgd aids?@ for(Ikjand at rt3%85h. TOwSt thpn 4uenched with H,O

o eape b SORG. RertiRl i dotioebid sty
MRdt)) ahd a8 Frer®a gbg'baﬁﬂml}%r[ﬂcaﬁén PO WEEOAE i Kedne
with” 25 ng of Pt under 1 atm of H2 at rt. for 3h.

| proveded hag dfithe grapthgrhatond 3-&x058-evd-bicyclbEd2 dfdtanhd-

filtrate was,concentrated. . The resi du S rified, on
o C&% o?;ggc acdti Ferg—g&ltéfﬂﬁst?rg a‘gﬁ }/g Q _tlgﬁeansc? p%l\c%ucig g—(é ,4-l§1chl%ro—
3 bRz Ardeh&)H-05:0n0 98181421 Rrofizd-SRiaeadyail 3eid. thi: Dty BSeBM +1:
cgrég)o%dl i@ acid tgrt@but% ester (Mr+1l: 370). Step 5:

2 .

3-(3,4-Di chl oro-benzyl )-8-aza-bi cycl o[ 3. 2. 1] oct ane-8-c¢
arboxylic acid tert- butyl ester (0.35 g, 0.94 nmol)
Wagersd:i rred in 2 ml of CH2CL2 with 0.5 ml of TFA at

rt. for "3h. After being quenched with 20% NaCH to L
basi ¢ redidRichiore-bangylideac)-fvage-bievelatl-ad Jastans- Sepagpexylic acid

THE GRG LY YA SO ACHEGH 8yt
S D 5 ol S

S 6.
Ngzglgtﬂh@iiwﬂ the. filEeteyvasnospsnipied. nberyTidpensupidied @ ysilica

. i | : o8-
g §61a<gcééi%ﬂ) n)é 0(38_9{g;8@&%%4%91‘%9&9%8-aﬁéﬁlﬁcﬁcﬁp.éi]%etan 8

Dicatblonyiie tdryt-hut§t esta-(M'eyc3m)3. 2. 1 Joct ane (0. 11 g,
0.4 mol) in2mM of CHzA2 at A was added
NaBH( QAc) 3. After the resulting m xture was stirred

fag h, it was quenched with NaHCO3 (sat.) and
eg‘rgr‘g%t ed wwth Et OAc. The organic | ayer was washed

wi t h N&di3,4-Bathlrp-tetmizgg SeazebidyeREDR. IJodameficenbraieatid tert-

PLERILaL! 13532 0 200N J 1048 ATCT 2P0 Q0388 5 i of TRA at
tt. for 3h. After being quenched with 20% NaOH to basic medium, the mixture
was extracted with EtOAc. The organic layer was washed with NaCl (sat.), dried
over Na,S0O4 and concentrated to give 0.25 g of 3-(3,4-Dichloro-benzyl)-8-aza-
bicyclo[3.2.1]octane.

Step 6:

To a solution of N-(1-formyl-2-methyl-propyl)-4-methyl-benzamide (0.11 g,
0.44 mmol) (prepared according to example 1, step 13 and 14) and 3-(3,4-
Dichloro-benzyl)-8-aza-bicyclo[3.2.1]octane (0.11 g, 0.4 mmol) in 2 ml of CH:Cl,

- at1t. was added NaBH(QAc);. After the resulting mixture was stirred for 12 h, it

was quenched with NaHCO; (sat.) and extracted with EtOAc. The organic layer

was washed with NaCl (sat.), dried over Na,SO,4 and concentrated. Preparative
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TLC with 5% (10% NH40H in McOH) in CH2Cl2 and
acidification with HOJ gave 125 ng of Exanple 3 (mp.
230-235 C, M ++l: 473). Exanple 4 5 '

WO 2004/p56448 { 2_ [ 4- (4- Chl or 0- benzyl ) - 2- et hyl - 6- mEREYERHOHAYFS8

din-1-yl]-1-nmethyl - :
ethyl }-3-(3,4,5-trinethoxy-phenyl)-urea 01 }AOIl /o \
stirred solution of .

NN'" C Step 1. 10 T
TGt pPp oS MO T 3. MO = GHoClesnd podsaseriein O gave
ﬂ@&?ﬁ% r-Qm 6ic 60 9 ) at rt.. The
?%gué$§ng n1x%gggﬂ%ggoéé?r?é%F4%l¢gﬁpfor 5 min. and
then heated in an oil bath at 80 C for 20 min. It was
cooled to A. and the product purified on a silica-ge
MktPlewi th 25% Et OAc in hexane to give 1.05 g of
(4-chl oro-benzyl) - phosphoni ¢ aci d di net hyl ester
( 9FRY-1-{L5[4SHeQhRiro-henzyl)-2-ethyl-6-methyl-piperidin-1-ylj-1-methyl-
3- (4- Chl or o- benayij-dgBa)s5-BiaetoRi-Gheh o) Jirea 1] oct ane- 8-
carboxylic acid tert- butyl ester was prepared
according to the procedure described in exanple 3,

step 3, but substituctji ng
)

(3, 4-dichl oro-beqzyl )Y phosphoni c acid diethyl ester
for (4-chloro- 20%epzyl)-phosphoric acid dinethyl
ester. Hydrogenatio @ 3-14-chloro

N

benzyl i dene) - 8- aza bre . e- 8- carboxylic
acid tert-butyl ester under atnospheri
the presence of PtQ2 in EtOH gave
3-(4-chl oro-benzyl)-8- aza-bicyclo[3
2.1 }octane-8-carboxylic acid tort-but
yield (M: 335). 25 Step 3: o
3-(4-chloro-benzyl)-8-aza-bicycl o[ 3. 2. 1] oct ane- 8- car bo
Kpic acid tent-butyl ester (0.88 g, 2.6 nmol) was
stirred in 10 M of CH2C12 with 10 ml of TFA at A -for
37 WoTegodingdaulgiopef riErtbpinhaphBe §0.54 5lnd. A moel) srasiagded

A SR o e e e e The R Bl €y g pired

wes, foas hed. wd feMNaddted 8 ah ol bath Ae8h QY 20 min. It was cooled to

hydr ogen in

ster in 65%

~1t. and the product purified on a silica-gel columm with 25% EtOAc in hexane to

give 1.05 g of (4-chloro-benzyl)-phosphonic acid dimethyl ester (93%).

Step 2:

3-(4-Chloro-benzylidene)-8-aza-bicyclo[3.2. 1]ociane—8—carboxy1ic acid tert~
butyl ester was prepared according to the procedure described in example 3, step 3,
but substitoting (3,4-dichloro-benzyl)-phosphonic acid diethy! ester for (4-chloro-
benzyl)-phosphonic acid dimethyl ester. Hydrogenation of 3-(4-chloro-
benzylidene)-8-aza-bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester under
atmospheric hydrogen in the presence of PtO, in EtOH gave 3-(4-chioro-benzyl)-8-
aza-bicyclo[3.2.1Joctane-8-carboxylic acid tert-butyl ester in 65% yield (M": 335),

Step 3:
3-(4-chloro-benzyl)-8-aza-bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl
ester (0.88 g, 2.6 mmol) was stirred in 10 ml of CH,Cl, with 10 ml of TFA at rt. for
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Na2S04 and concentrated to give 0.52 g of
3-(4-Dichl oro-benzyl)-8-aza bicycl o[ 3. 2. 1] oct ane
~(85%. 5 St en 4: A mxture of
Wogﬂoéé%(ﬁ*%hl or o- benzyl ) - 8- aza- bi cycl o 3. 2. 1] oc TSN EP2004/601588

(D)-2-tert- butoxycarbonyl anuno- propionic acid, HOBT
and EDCI in CH2Cl2 was stirred at rt. overni ght It

e L

( Séﬁn'a},teé Reludkiced. oves 0%%@%& 28 webhdBy iR Ay Es‘at drled over
-[ 3-(4- Chl or o- benzy 8-aza-bicycl o[ 3. 2. 1] oct

- INaﬁﬂa;&hdzemtrabﬂhqg}v@&ﬂamﬁﬁfé-ﬂlidﬂem-bmmw et er)
Ei‘i;‘éﬁzzlﬁdt @5? iJica-gel colum with 25% acetone

PR Men reacted with TFA in CH2CL2 at

5 rt for 2h. The work-up procedure described in step

3, above, gave the desired product, which was 15
- disisphived in THE and heated to reflux with BH3-THF for

1 PGS ity oy B, 0121

I EisibotyicBdbonladiint-Bropasid 838 q@oaqama EIDC‘I ﬁlf(thg«:lg Qs éthred at 1.
cooled to r?ﬂ andﬁlc-quenched W th Na2CoB (sat.). The

i %temlghtwd’swes(ﬂlﬁa @tlem:hwi it NEs 45el.) né enrapied with el

o TREREREE ki eI MheRR B Rl AR g grade
m%&ffﬁ% [gigmema@bam@n‘ RlatoeeciBy3. 1. 196ck-Bryl NHEnetBM62-0x0-

2- qt@ylt@:wgraéldﬁéﬁ%ﬁste@zwsmuelyﬁ@ﬂ@m glicgr gl colymyp yith 25%
S g%%{&%% lnf g?[%bg.rnlmas hin ?&%e}ﬂ'vﬁ{hdfﬁhqﬁ C%g(ﬁgsat@ £8 2h. The
2- V&&k(d}}@b@h@e benzitd nbtars abm_y gla@é ﬁmeﬁe&}m;troauoj,l Whith was

- nethyl -ethyl am_ne in CH2Cl2wa
3, H5g el oRdretslite §‘%§B§‘a‘ﬁ1§% BHatTPF@ forcéh. ppfiecopls o 1t.,

S 0 05, QAR PP oo
Theixturg aris Gehtay egainasrafiusfed] hichblellaci( siat qyenclatdvwith Na;COs

drije “3 over Na2SO4, The c ude duc was purifled on
si F¥ida THemizre was Wﬂf%ﬁﬁ ﬁ%ﬁ thxqwgamﬁ FYEOHS Yashed

i S B g i

20 gel with 40% EtOAc in hexane and followed by 1% iPr-NH,, 9% MeOH in EtOAc
to give 2-[3-(4-Chloro-benzyl}-8-aza-bicyclo[3.2.1]oct-8-yl}-1-methyl-ethylamine
in 55% yield

1

wn

Step 5:

25 ' To a solution of 2-[3-(4-Chloro-benzyl)-8-aza-bicyclo[3.2.1]oct-8-y1l-1-
methyl-ethylamine in CH;Cl, was added 3,4,5-trimethoxyphenylisocyanate at —78
°C. After the addition, it was allowed to warm up to rt. where it was stirred for 4h.
1t was then dituted with CH,Cl,. The organic layer was washed with NaCl (sat.)
and dried over NapSQy4, The crude product was purified on a silica-gel column with

30 3% (10% iPr-NH; in MeOH) 131 EtOAc to give 55 % of Example 4 (m.p. 115-120
°C, M*: 502). |
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1-12-[4- (4-Chl oro-benzyl ) -2-et hyl - 6-net hyl - pi peridin-1
-yI]-I-mst hyl - et hyl }-3- (3-net hanesul f onyl phenyl ) urea

Cl To a solution of triphosgene (
wo 2@&{0364% CH2C 2 was added 3- Cpetmanoootsss

met hanesul f onyl - phenyl am . ne hydrochloride (0.5 g, 2.4

mml) foll owed by the dropwi se addition of TEA (0. 37
1 eq.). The m xture was heated to 40 C for 30

E?(%FHP]‘% was allowed to cool to it. and stirred for an

n he, h0- Qf Wil -t AN 3-
el BeChodar bR hé“i gﬁ&g}‘ Eﬁdf“ P PRt hp
bi cycl o[ 3. 2. 1]oct ?ﬁ g}ﬁan2|ne (0.18 g,

0.6 mmol) (prepared accordlng to the procedure

descri bed in exanpl e steps 1 to 4) in 6 m of

CH2d 2. The m xtur S irged overnight at rt. It

was diluted wth~ c |ayer was
washed with Na2 at.) and dried
over Na2SO4. 15 The crude m xture was rified on a
silica-gel colum with 1% i PrNH2, 9% in EtQAc to
gi ve 55% of Exanple 5 (M C 490). Exa s 6-10
Conpounds descri bed below in Table | re prepared
following the same 20 or simlar met Hods descri bed
above for Exanples 1-5. 39 WO 2004/ 076448

PCT/ EP2004/ 001588 Table 1 Ex. Structure Conmpound Name
Data No. 6 4-[3-(3,4-Dichloro- W1:470 N N a

“benzy k- BeoBARnN e .(ﬁ?ﬁie(:([) 322, b]36aig-)dn G’ﬂzClg was added 3-

&mﬁlﬁé@%ﬁﬁg PrpaieRPoRLS 1 Biomgalh. ofowed by the
%%I)’]pz g ac%h nhcyé T19A (037 ml, 1.1 eg.). The mixture was heated to 40 °C for
30 min. Tt was allowed to cool to rt. and stirred for an additional 45 min. The
isocyanate solution was then added to a solution of 2-[3-(4-Chloro-benzyl)-8-aza-
bicyclof3.2.1]oct-8y1}-1-methyl-ethylanine (0.18 g, 0.6 mmol) (prepa;ed according
to the procedure described in example 4, steps 1 to 4} in 6 ml of CH;Cl. The
mixture was stirred overnight at rt. It was diluted with CHCh and the organic
layer was washed with Na;CO; (sat.) twice, NaCl (sat.) and dried over N2pSOs,

The crude mixture was purified on a silica-gel column with 1% iPrNH;, 9% MecOH

in BtOAc to give 55% of Bxample 5 (M: 490).

Examples 6-10
Compounds described below in Table 1 were prepared following the same

or similar methods described above for Examples 1-5.
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~0 / o~ nethyl-piperidin-I- 123'C, |
yhnet hyI] 2-hydroxy- 532 ~o \ N N*~N_
3-(3,4,5- trimethoxyphenyl)-urea H

“f()gﬂ(){ilpéyﬁ[flﬁii (4-Chloro- mp 994- 8 / o' of PCT/EP200:4/001588

benzyl)-2-ethyl-6- 103 C ~s | NO N "~

nmet hyl - pi peridin-1 H3c , ylnethyl]-2-hydroxy- M: 520.
o propyl }-3- (3nethanesul fonyl $ phenyl)-urea cl 9
1-{2-[4- (4-Chl oro- benzY:j) 2-ethyl-6- m107- O o
met hyl - p.per|d|n|-1[‘_rlbe N ethyl)-3-(3,4,5- 111 G

\LO N N7 04+

yo—N-N—Yotrnet-hoxy=-phenyt)Fu 88 me C''1 40pde)
Ex. | 2004/ 076448 EREP004/ 001588 @—%‘% Conpound
No. ~|Name Data No. 10i 1-{2-[4-(4-Chloro- Nf : 476. N
~— l|benzyl)-2-ethyl-6- ~s _\ N |\| et hyl—pi-pere-a=yH
6 |ethyl }43-(3- net hanesul fonyl}4- @qmaﬂig@a c1 | M40
LS cl benzyl) 8-aza-
)t bicyclo[3.2.1Joct-8-
© o | yimethyl]-1,5-dimethyl-
2-phenyl-1,2-dihydro-
pyrazol-3-one
7 | 1-{1-[4-(4-Chloro- mp. 118-
0 benzyl)-2-ethyl-6- 123°C: M
"o o 0\_HV methyl-piperidin-1- ?
. LN ylmethyl]-2-hydroxy- | 532
0 NN propyl}-3-(3,4,5-
-~
mmeﬂloxyphenyl)—urea
Cl
8 H 1-{1-[4-(4-Chloro- m.p. 94-
O\gfy benzyl)-2-ethyl-6- 103 °C:
O\\S N)LN/E\/N methyl-piperidin-1- ’
H,G ylmethyl]-2-hydroxy- | M': 520.
© propyl}-3-
(3methanesulfonyl-
phenyl)-urea
cl
9 | 1-{2-[4-(4-Chloro-
. % benzyl)-2-ethyl-6- 107~
Oﬁjl\ 0 ‘ methyl-piperidin-1-yl}- m-p- 4
AL N ethyl}-3-(3,4,5- 111 °C;
~0 NN trimethoxy-phenyl)-urea | 3+ 4a0
cl
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Exanpl e 11: Fornul ati on Exanples The followi ng are
representative pharmaceutical Fornul ati ons contai ni ng

ound of Formula (l). 5 Tablet Fornul af.i he. .
wo 2‘?06407%";\?@ ingredients are mixed intinmately gﬁj’&&gf"%@’g‘&af‘s

into single scored tablets. 10 Quantity per
Ingredient tablet, ny conpound of this invention 400

orfystarch—50 Js?&& SEar el rose DOGCH@% Aandheghose! 12 ata
gnesi um st eara{-e—g- 20 Capsul e} ForTm ion -

- %@l llowi ng ingredients are mxed |nti rrat eI y and | oaJIed
Tnta a. hard-shell gel atin capsy H

30 ljactos r ay- dej ed mag te 2
SusperFl)é&Son or¥ul &tion WO zov@ﬂwbpmném 1-yl]-
PCT/ 004/ 001588 The ftol | oi ng! ethyhed{®ents are mixed
to florm a suspension for or ad ixeitehesatfooyl-
I ngriedi ent Anmpount phenyl)-urea

IILI L y lJC .
Lagriedi en psute, ng conpound g’f{zﬁﬁ( nt| on %0476'
' hBagZgh s

Cl

Example 11: Formulation Examples

The following are representative pharmaceutical Formulations containing a

compound of Formula (I).

Tablet Formulation

The following ingredients are mixed intimately and pressed mto
single scored tablets.

Quantity per
Ingredient tablet, mg
comnpound of this invention 400
comstarch 50
croscarmellose sodinm 25
lactose 120
magnesium stearate 5

Capsule Formulation

The following ingredients are mixed intimately and loaded into a
hard-shell gelatin capsule,

Quantity per

Ingredient capsule, mg
compound of this invention 200
lactose, spray-dried 148
magnesium stearate 2

Suspension Formulation
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5 conpound of this invention 1.0 g fumaric acid 0.59
sodiumchloride 2.0 g nethyl paraben 0.15 g 10 propyl

paraben 0.05 g granul ated sugar 25.5 g SOr@E&BL(P %’4}001583

WOINHBe4R) 12.85 g Veegum K (Vanderbilt Co.)

flavoring 0.035 mM 15 colorings 0.5 ng distilled
water g.s. to 100 nil 20 Injectable Formnul ation The

f ol Low i ' re. ni ) 4 nj ect abl e
For %55%#%%%‘?%? R e ek B P P s

8t A 80" S 6di um acetate buffer sol ution, 0.4M
2.0 nil_ HA (IN) or NaOH (IN), g.s. to suitable pH
wat Biergdiendt i | | ed, sterile) gf89°WhH 20 ni 30 Li posonal
Fornmul at | ' ol 1. ow i ients are mxed to
f or lecnpdupd o6 thed inFemtinn at i onl.0 ¢ ngredi ent Anpunt
conpRupgdicetidt hi s i nvention 10.5ng 40

L- . addahan cBbasphati dyl chol i ng.0lb0 ng tert-butanol 4
m  FrLeezepdinent he sanpl e andgliggphol i ze overnight.

Rec t he sanple wthpk 0. 9% sal i ne
sol Sé}?% 1.%];3?06(%&%0% size can bes geduced by soni cati on.
45 EXanpf, '

sorb1 ('790% solution) 12.85¢g
Veegum K (Vanderbilt Co.) 10g
flavoring 0.035 ml
colorings 0.5 mg
distilled water q.s. to 100 ml

Injectable Formulation

The following ingredients are mixed to form an injectable Formulation.

Ingredient Amount

compound of this invention 02g

sodium acetate buffer solution, 04AM 2.0mi

HCI (IN) or NaOH (1N) g.s. to suitable pH

water (distilled, sterile) g.s. to 20 ml
Liposomal Formulation

The following ingredients are mixed to form a liposomal Formulation.

Ingredient ' Amount
compound of this invention 10 mg
L-.alpha.-phosphatidylcholine 150 mg
tert-butanol 4 mi

* Freeze dry the sample and lyopholize overnight. Reconstitute the sample
with 1 ml 0.9% saline solution. Liposome size can be reduced by sonication.

Example 12
'CCR-3 Receptor Binding Assay--In Vitro
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CCR-3 Receptor Binding Assay--In Vitro 42 WO
2004/ 076448 PCT/ EP2004/ 001588 The CCR-3 antagoni stic
activity of the conpounds of the invention

WO 240488 ned by their ability to inhibit the ﬁ’ﬁ%"é’*’”"“ss

10

15

20

25

of 1251 eotaxin to CCR-3 L1.2 transfectant cells (see
Ponath, P. D. et al., 3. Exp. Med., Vol. 183,

2437- 244 1996))....5 The assa j

Coat afib6TRs P parYisi iy an 3 P e AR e e chfon wes
E&éﬁmﬁe&‘gpﬂfé&%bm? &o irsisothé@tndife BB eotakin te@GCBE3 Ll &d
wth binding buffer (50 mM HEPES, | rr{\g % 2'9%'485
B cells (596 Bowithe. 32 etiph. JaErpHviad.( gﬁ?, 02543 %

gq%i m azi de, pH 7.24) such that the final DMSO

Z @ﬁntration was 2% 25 ul of the test solution or

only IqE{E £.86 Wik heBVBR R (Sertotokes polgpepylenasouad detom
to each wel Y

followed by the_additi of .. | _of,. .

PRAds: T@ammmupiwewé%))ﬁf@ﬂ@@i\@o %ﬁlgqlé‘g%l Y@%%P%‘g‘r’%g
0sSI O - (@C@ (! é'%

EP%%‘%Q@%@%%?@QP Tlmnhggé} gl'n’oil hg Eltfﬁf%r.ﬁéﬁewfieﬁgrlum
LERELL OBSA), 01026 sodismzide, pIfT.24) s thiatithie digrat RSO
reaction mxture for 1 hour at rt., }lgﬁjq%‘pacttipw
thnteatmiioratet2 By 26 HlosithafgstispBtivaLE o %t
t hrough paql yet hyl ] ne 1reat i £ ] 1257,
R R T R e
fl RN Bk, Boston,Maksyash 1.5 %
ggt#ﬁéggﬁ{l‘%ﬂ] ng 10’ir?T@rQ1bl}rl—|EE}i IS and 0.5M godi ur; L
ey COR-Y DH2 Tradfeated celld i Sqnl tatios bufera fhedinahereeiion

10 mnutes. 25 pllwell of Mcroscint-20(c)
seolwms what? Bh fluid (Packard) was added and the 20

radi oagtivity retai %-gg]r idt e S Wes., def resdtoneds
by usi%ert]%%%ﬁéjgéglregg&%g unt %rﬂ;'r Conpounds of this
i| t&f«fﬁﬁhﬂe@ lBy ReteAng e ngtecti_un it te ab's?gh. P@E@Eﬂ§@ﬁﬂ§? frgated
O Vvalues (n 0] In 1S l or
oSSR ETTEa (3P, g el i D YR
s b ARl i o8 BoiARASR bR EX corBininlA0nbTIABPES 2830.5M
sodium chioride (pH 7.2) and dried at 65 °C for approximately 10 minutes.

25 plfwell of Microscint-20® scintillation fluid (Packard) was added and the

| radioactivity retained on the filters was determined by using the Packard

TopCount® .
Compounds of this invention were active in this assay. Representative ICso

-\%ahles (uM) obtained with this binding assay for certain compounds listed in

Examples herein are shown below in Table 2 .

Table 2
Ex. No.  ICso (WMD)
2 ' 331
4 i1
6 9635
7 8.2
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6 965 7 8.2 43 WD 2004/076448 PCT/ EP2004/ 001588
Exanpl e 13 Inhibition of Eotaxin Mediated Chenotaxis
of CCR-

3 L1.2 Transfectaut Cells- -In Vitro T cod
WO 2940364348t agoni stic activity of the conpoundsééi%%ﬁqogﬁmbss

i nvention can be 5 determ ned by neasuring the

i nhibition of eotaxin nediated chenotaxis of the
CCR-3 L1, 2 transfectant cells, using a slight
nBd2mPEAd on of the nethod described in Ponath, P. D.

einihitonof Kdthfin MBYGElG: CRAmo 888 LATRIODEY. Trivefannd\Cells-
is perfornmed in a 24-well chenotaxis plate (Costar

Calip¥ifroCesshy i dge, Mass.). CCR-3 L1.2 transfectant

cells are.grown in culture.ned i NiAg: :

Toa0, ToRteCTyeleBmaths pRidp? E TR bilis i) nion can'be
2 3BREGAR e hitaneineand Biabh 6f sotaklBn(ediaBed ehphmdtyxis of the
18-24 hours before the assay, the transfected C&I s .
alOE€R-B dtedansfactanh celbubging e shiglt anoglificatiop of fhe method described

C ORI 3 % ) Te LR 804 8T 00bROLAY Blafiberformed

C DY o ReMC:hestd etk Y CobtaRPhfy., ChfidfidandMbd). UDCRIIL L./
199) with 0.5% bovine serum al bum n: 15 ELip &?ﬂt ?6‘; n
s trspefodat colls phaspita By BedumseniHeing % g

AR oG AP L PIRGHARD S izlhq&cfiétg&h?@ g;ﬁ(gge%%ﬁ%gwto_g
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‘ oc%gft:ri)lg.g 'thg %cr;;ii?iga gonic%%golitgirned cells with no test compound in the top
chamber and only eotaxin in the lower chamber. The negative control contaims
cells with no test compound in the top chamber and neither eotaxin nor test
compound in lower chamber. The plate is incubated at 37 °C. After 4 hours, the
inserts are removed from the chambers and the cells that have migrated to the
bottom chamber are counted by pipetting out 500 pl of the cell suspension from the
lower chamber to 1.2 ml Cluster tubes (Costar) and counting them on a FACS for

30 seconds.
Example 14

Inhibition of Ebtaxin Mediated Chemotaxis of Human Eosinophils—-Ir Vitro

Assay
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30 seconds. 30 Exanple 14 Inhibition of Eotaxin
Medi at ed Chenot axi s of Human Eosi nophils--In Vitro

WO 2@%@%ﬁ%guv\0 2004/ 076448 PCT/ EP2004/ 001588 }gglllﬁﬁ%ﬂwoa%ss

nds of the invention to inhibit eo
medi at ed chenotaxi s of human eosi nophils can be
assessed using a slight nodification of procedure
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v\(tgf% %%f% 6§A§ HEwSBe ﬁo‘f ﬁaeealg%gzrﬁ?oﬁﬁ@\/' &lefi€Gre ﬂlﬂ:@@oﬁ @5&?1

e0sI no sus ded in 100 assay
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contro positive contro ontai ns cel
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ah@tqpmhymbgs ayesh adrappurida dtSﬁ@wcbwéPM,&%W@ddewoﬂl top and

tes | Neu Iy do@r
5Bl SRR g i D B S 4
catgswq@ e@éz%a&pigﬁr@ﬂtvttssdﬂgoffdoﬁwbl@ 5 Thy bosiel s yontis Gontdine tells
the cell suspension fromthe | ower chanber are pl aced
iip the top chamber and eotaxm in the lower chamber.. The negative control
contains cells in the top chamber and only assay buffer in the lower chamber. The
plates are incubated at 37 °C. in 5% CO; /95% air for 1-1.5 hours.
The cells that migrate to the bottom chamber are counted using flow
cytometry. 500 ul of the cell suspension from the lower chamber are placed in a

tube, and relative cell counts are obtained by acquiring events for a set time period

- of 30 seconds.

Example 15: Inhibition of Eosinophil Influx Into the Lungs of Ovalbumin
Sensitized Balb/c Mice by CCR-3 Antagonist--In ¥ivo Assay

The ability of the compounds of the invention to inhibit leukocyte
infiltration info the lungs can be determined by measuring the inhibition of
eosinophil accumulation into the bronchioalveolar Javage (BAL) fluid of
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tube, and relative cell counts are obtained by
acquiring events for a set tine period of 30 seconds.
| e 15: Inhibition of Eosinophil Influx

Exa e .
WOE%@E“&% Oval bunin 30 Sensitized Balb/c Mc%%"%@g‘?"éﬁs

Antagonist--lra Vivo Assay The ability of the
conpounds of the invention to inhibit |eukocyte
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by light mcroscopy using standard norphol ogi ca
criteria. 46 Clainms 1. A conpound having the fornul a:
Ar-(F}-(BE)-(CRBR4) -(CHRS) M (T)-(Q-Ar' wherein: Rs
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NR7 Tis Rwhere R6 is taken together with one of R7
and R8 to forma bridge of one to two bridgehead
carbon atons, and the other of R7 and R8 is hydrogen;
Ar is a phenyl ring optionally substituted with one,
two or three substituents gegligeted fromCl.6 al kyl,
het eroal kyl, O _6 al koxy, -CORLl5, -SO2R17,
rret]hyl enedi oxy, hydr oxy, hal o, acyl am no, am no, nobno-
di s AROPS having His fommNR15R16, - (CL. 6
aI kyl ene) - CONR15R16, COO?lS -(Cl1-6 al kyl ene) - OOOR15
and/ or - msammca)—mcmﬁﬂ )F&@CHR —_eaqi) R&Q/)
i ndependent |y hydrogen or Cl.6 a¢ kyl ™ and i's CI 6
al kﬁ am no or nono or disubsti it ed ani no; Ar' is a
phe ff ing optionally substituted with one, two or
three substituent selected from Cl.6 al kyl, '
het er oal kyl, Cl-6 koxy, halo, trifluoronethyl,
nitro, or nmono- or|disubstituted amno ; F is a bond,

[ ; R3 is hydrogen; R4 is Cl-6 al kyl,
or -6 al ky}~guRst | ed wwth hydroxy ; R5 s
Qis d _2alkylene; mis 1;
and n isOto4; andg47 £rs or carbamates of hydroxy
: functl anal grouBs in CO”’F’%‘H&%R@ st%ﬁ%ﬂ%lfg@thérwﬂhoneofR?and

Q| vi dual stereoi sonmers, mxtures o er eol soners
ar%l P ﬁlmmd:é\qlgp efpngto twe begdgelishé carhbh stohtseambthe other of R
\Maga V%(ﬁg%etnerm "het eroal kyl " neans a Cl.6 al kyl

er

I'h one, two or three hydrogen atons have
- been  r eglige pHenMl tilig apﬁdiﬁﬂy stbtgiRited WAERER C{%tdrlfhrﬁ% sybstituents

sel ect ed from the group consisting of - )
and -s (@ylectegy ew@r»seallﬁyh heterpalkyl, 6genlkbrprCOR ", -SO,RY,

methylenedioxy, hydroxy, halo, acylamino, amino, mono- or
disubstituted amino, -CONR"R'S,

~(Cy.6 alkylene)-CONRR', -COORY, ~(Cy5 alkylene)-COOR'" and/or -
NR'SOR";

R and R are each independently hydrogen or Cj¢ alkyl; and

RYis Cy¢ alkyl, amino or mono or disubstituted amino;
Ar'isa phenyl ring optionally substituted with one, two or three
substituent  selected from Cy.6 alkyl, heteroalkyl, C, alkoxy, halo,
trifluoromethyl, nitro, or mono- or disubstituted amino :
F is a bond;
E is -NHC(=0O)NH-,;
R?is hydrogen;
R is Cy6 alkyl, or C,.¢ alkyl substituted with hydroxy ;
S is hydrogen or C[.6 alkyi;
Q is Cyzalkylene;
mis 1; and

n 15 0to 4; and
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to 2), with the understanding that the point of
attachnment of the heteroal kyl radical 1is through a
carbon atom wherein Ra is hydrogen, acyl, C -6 alkyl,
C3 7 cycloalkyl or C3_7 cycloalkyl C1_6 alkyl; Rb
and Rc are dent of . each ot her hydro

AcSHeTS gf Carpantgt s of Wy 7yf8%1°8§1| gopps 1BF°@§°‘¥1‘%>9’EF8‘5‘P%§/|I
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al kyl, C3_7 cycloal kyl, or C3_7 cycloal kyl CI-

an¥foppiablefaltssthercoyr 2, 'Rd is C -6 al kyl, 03_7
cyghaalkyl, C3_7 cycl oaI kyl Cl -6 al kyl, am no,
acylamno, nono Cl-6 alkylamno, or di Cl-6
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o rto@ﬁi, witle thelundérkiahdiGl ﬂ’ﬁlt tHelpplnt of h&adhﬁfem oidhs H&Eﬁdalklyl edical
-NRR .where R a

ans, a radic
8 gﬁ%‘i&?@%ﬁf@or’r U ?fﬁmé% ig hydnegen, a@é @r G:?IEVI@ &bk gycloalkyl,
Oror@,;z:y%ﬁl'l(?ﬁt KY4Ik§# ROa: ¥Ydre erd%FeﬁH% eCt egH 'fojner hydrogen,

according t [aim™, wherein
ph’éh‘y L6 41k(s'h Icon @pﬁeaﬂ;j/l OIZlCmat}h}daﬂM ayk alkyI and when n is 0, R is

hox he uI fonyl
RNES s R oM R g when i
: 3 0425-11"@. TR} fRxy @51?83)610311%’1 C\Xﬁﬁcﬁm@q‘@qﬁ Pafid abamino,
any one of clalns erein ydrogen
amPIRA iksslkyl gratory predi s alkytpmino; - - - . 4. The

d, 3% i o |t '
T AR aR TR M RSO0 PR R Bigroife G Ao
_1cyaoa4ky1m@9r;eydnoaﬂky1$:1 @A, phefdyl omﬁemmgum}l -.of ~any

rl_ke“3 of clainms | to 5, wherein Art - chl of ophenyl or
3

tgme hmorehityied amlﬂ% TRERAF ﬁﬁ@bml r&%IrIR wheysdsistGoralkyl, Cs.

t effective anount of a
Eg{)un gg? Fg?&@ﬁ?gl ﬂé%lé of clains 1 to 6 and a
pﬁmrtmm: tditibstituted zamae’pﬁﬂhxhsea lam'apirenk’ wﬁereﬁm&acppmpou nd
accordln%qto any one of claiml to 6 for use as

g RendERly reptestnt Gl Gr. 1<yRioatind oaao Pmlﬁ@kyl&lamykyl

one of claine 1 to 6 for the

2. The compound according to claim 1, wherein
Ar is selected from phenyl, 4-chlorophenyl, 4-methylphenyl,
4-methoxyphenyl, 3-methylsulfonylphenyl, 3,5-dimethoxyphenyl, 3,4-
dimethoxyphenyl, and 3,4,5-trimethoxyphenyl.

3. The compound according to any one of claims 1 and 2, wherein

R?is hydrogen; and R* is 1-methylethyl.
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manuf acture of a medi canent conprising one or nore
conpounds according to any one of clains 1 to 6 for
the treatnment of a disease treatable by a CCR-3

receptor antagonist. 10. The use according to claim

9, 4_Wher hd cgnhqfouglld %gc%‘?(ﬁngg T z?n%/t ol}lré%f claéilrgs | to 3, wherein

=

N N
Tis I or ¥
5. The compound according to any one of claims 1 to 4, wherein Q is —CHp—.
6. The compound of any one of ¢claims 1 to 5, wherein

Ar'is 4-chlorophenyl or 3,4-dichlorophenyl.

7. A pharmaceutical composition comprising a therapeutically effective
amount of a compound according to any one of claims 1 to 6 and a

pharmaceutically acceptable excipient.

8. The compound according to any one of claim 1 to 6 for use as a medicament.

9. A use of a compound according to any one of claims 1 to 6 for the
manufacture of a medicament comprising one or more compounds according to any

one of claims 1 to 6 for the treatment of a disease treatable by a CCR-3 receptor

antagonist.

10.  The use according to claim 9, wherein the disease is asthma.
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